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MATEMATHUKA )KOHE )KAPATBIJIBICTAHY FBIJIBIMIAPBI CAJIACBIHIATBI
KAHA TEXHOJIOTUSAJIAP / HOBBIE TEXHOJIOT'MA B OBJIACTHU
MATEMATHUKHN U ECTECTBEHHBIX HAYK

MEDICINAL PLANTS OF TRADITIONAL MEDICINE

Aidarbayeva D.K.
(Abai Kazakh National Pedagogical University)
Oxikbayev B.K., Oryngazy Ainur
(I. Zhansugurov Zhetysu University)

The science of "ethnobotanics” is the branch of ethnobiology and studies the
interaction of people with the world of plants. Its main task is to know how plants are used
and what their role is in the social life of a person.

Ethnobotany is particularly important as a source of new information about plants
useful in pharmacology and medicine. In recent years more and more scientists study ancient
records and folklore with a view to rediscover forgotten herbs having beneficial properties.
Currently there is an interesting phenomenon - folk medicine has become the source of
natural treatments for traditional classical medicine.

Teachings of the medieval philosopher Avicenna had a great influence on Kazakh folk
medicine. The nature of Kazakhstan was described by prominent Arab scholars like Abu Nasr
al-Farabi (873-950), al Dzhayhani (913-943), al-Balkhi (X c.), Al-Biruni (973-1048). A
scientific work "Shipagerlik bayan» by the Kazakh scientist and healer Oteuboidak
Tileukabyluly written five centuries ago in Arabic describes 854 species of medicinal plants
of Kazakhstan’s flora. The selection of plants based on traditional medicine data contributes
much to creation of new screening programs and in the long term is a very effective system.
Studying medicinal properties and the potential of local flora as a source of natural plants is
also relevant in our times [1-5].

We have made a detailed study of South Kazakhstan wild useful plants by
interviewing and questioning local people about the character of using the said plants for
various purposes - medical, eating, antiparasitic, etc. Mean age and a category of respondents
ranged from 18 to 60-70 years. The survey was conducted among residents of piedmont
villages and farms (foresters, hunters, herders, campers, tourists, housewives, drivers, etc.).
The level of education and social status of respondents varied.

The survey consisted in obtaining information on plant names and their parts used by
the population of these regions (flowers, buds, leaves, stems, fruits, and roots), the time of
plant collection, forms of use and pathology. The survey resulted in obtaining new valuable
data on practical use of medical plants.

Ethnobotanical study of South Kazakhstan flora revealed more than 100 kinds of
medicinal herbs used by local population, of which 20 species were not specified [1].

A brief description of some medicinal plants used by local population:

Carlina or Allochrusa gypsophiloides (Regel)Schischk., a popular name: soap-root,
Turkestan root. Its roots collected from late flowering to full ripening are a medicinal and
food raw material. There have long been known medical, nutritory and technical qualities of
soap root. It is usable for many purposes for example production of saponins for technical and
medical purposes. Soap root water is used in manufacturing insecticides, expectorant drugs.
In times of old local population used soap-root instead of soap, added its powdered root to
dough to give it flavor and staleness.



Since the plant is enlisted in the Red Book of Kazakhstan it is necessary to limit the
annual volume of forage and monitor its renewal [1].

False\ordinary camel thorn or Alhagi pseudoalhagi (Bieb.)Fisch, a popular name
Zhantak. Its roots and branches plant are used as drug raw material. Camel thorn is one of the
main pasture plants in desert zones. This is a sugar-rich plant which in warm weather gives
off sugar on its stalks being hardened in lumps. Folk medicine uses its infusion as a diuretic
and diaphoretic on coughing and cold-related diseases.

Its decoction or fresh juices are used on gastro-intestinal diseases, chronic diarrhea,
and dysentery and as a wound-healing application.

St. John's gritty or Hypericum scabrumL., a popular name Cleft grass, wound grass,
black grass. Its aboveground part collected in the beginning of flowering is used as ointment,
oil, herbal tea, decoction and tinctures. Its branches are added to bath besoms and folk
medicine uses them in curing arthropathy (metabolic, infectious and rheumatic etiology),
non-healing wounds, ulcers and fistulas, acute respiratory diseases, tuberculosis, hay fever
and children's diathesis.

The plant is widely used in treatment of tumors, various gynecological diseases,
dishelminthization and children enuresis. It has photosensitizing properties i.e. increases
sensitivity of skin to ultraviolet rays and is used in treatment of vitiligo, nose and mouth
rinsing, feminine syringing, taking baths, hastening wound and bedsore healing after burns
in the form of ointments and compresses.

Small-flowered marjoram or Origanum tyttanthum Gontsch, a popular name
Materiyka. Its aboveground part collected in the beginning of flowering period is used by
local community as a medicinal and vitaminous remedy in the form of ointment, oil, herbal
tea, infusion, tinctures. In folk medicine oregano is used for curing rheumatoid arthritis and
gout and its infusions - for colds, coughs, asthma, pulmonary tuberculosis and improving
lactation.

Oregano is a part of combined herbal medicinal products (diaphoretic, carminative,
soothing, wound healing) used in the form of applications for eczema, skin rashes and
washing wounds. Its decoction and infusion - in taking aromatic fitobaths.

Horse heals or Inula helenium L., a popular name: Sunny scabwort, Elecampane, Inula
root. Its rhizoma and roots collected in early spring or autumn during herb withering away
are used for manufacturing ointments, oils, decoction, infusion and tinctures.

Folk medicine uses infusion from Inula leaves for hands affected by cracks, sores and
wounds. Cold water aqueous infusion is taken as an expectorant for pneumonia, bronchitis,
tracheitis and colds. A decoction of elecampane is used for stomach and liver diseases, mouth
rinsing, etc. Inula powder mixed with sheep fat - for making ointment compresses on joints.
Counter indication: kidney diseases, pregnancy.

Elecampane is very effective in complex phytotherapeutic teas used for treatment of
various and advanced diseases. It is combined with honey and vitamin herb teas. In traditional
practice it is often used for making elecampane wine, young Inula twigs are often added to
bath besoms.

Common licorice or Glycyrrhiza glabra L., a popular name: licorice, licorice root. It is
a well known herb used by local population as medicine. A water decoction from its roots and
rhizoma are used as an expectorant, emollient and anti-inflammatory medicine on upper
respiratory tract diseases [5].

Yarrow or Achillea millefolium L., a popular name: soldier's herb, materinka, lichen
parmelia, polypody root. Folk medicine uses its aboveground part for making infusions,
decoctions, extracts and powders. It forms part of stomach and complex herbal teas used for
restoring a weakened organism at different diseases.



Research results have shown that many species of plants used by local population are
relatives of officially recognized herbs like Hypericum scabrum L. - Hypericum perforatum
L.; Origanum tyttanthum Gontsch.-Origanum vulgare L., etc.

Thus, ethnobotanical studies enabled to reveal that local population has long and
continuously been used South Kazakhstan medicinal plants for treatment, curing and
rehabilitation of certain therapeutic pathologies.
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ON THE QUESTION OF THE DEVELOPMENT OF SCHOOL
ECOLOGICAL TOURISM IN THE NORTH KAZAKHSTAN REGION

Lapteva 1.V., Zhumabaeva B.K.
(SKU named after M. Kozybaev)

Tourism as a system exists within three supersystems that are interconnected: society,
economy and natural environment. Tourism, as part of the social sphere, performs a number
of functions, such as creating conditions for changing types of activities and recreation,
ensuring health protection, servicing the consumption process, and shaping the general
educational and cultural level of the population. The dynamics of the development of the
national tourist balance can be considered one of the indicators of the level of well-being and
development of the country's economy [1].

Tourism provides a person with a variety of impressions, a contrasting change in the
environment and types of activities, effectively helps to weaken nervous tension. It also
allows you to increase the level of intellectual abilities of travelers by participating in various
cultural, educational and educational tourist programs. However, the tourism industry uses the
country's natural, historical and cultural resources, produces waste, needs ownership of land,
pollutes air, soil and water, and has a strong anthropogenic impact on nature. Therefore, the
Hague Declaration of the 1989 Interparliamentary Conference on Tourism, one of the
principles of tourism activities, declared that “an unspoiled natural, cultural and human
environment is the main condition for the development of tourism. Moreover, sustainable
tourism management can make a significant contribution to the protection and development of
the physical environment and cultural heritage, and to the improvement of living standards. ”
Based on this, we can conclude that the development of ecological tourism is an innovative
solution to the environmental problems of the domestic tourism market.

The phrase "ecological tourism" began to be widely used in the world in the early 80s.

The International Union for Conservation of Nature defines eco-tourism as
“environmentally responsible travel through relatively undisturbed natural areas to explore
and enjoy nature and cultural attractions. Such a trip promotes nature conservation, has a
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'mild" impact on the environment, ensures the active socio-economic participation of local
residents and their benefits from this activity ”[2].

Ecological tourism (in particular, in the form of biosphere ecotourism) is the safest
type of nature management. Within its framework, cognition can go in line with either the
educational process, or just familiarization. The difference between the educational type and
familiarization is that the first type is associated with the purposeful and thematic acquisition
of information about the elements of the ecosystem, and the introductory type is associated
with non-professional observation of nature. Acquaintance can take place in a stationary
location in the natural environment, in an active form associated with the transition of a
tourist from one natural object of interest to another and in a sports form (overcoming natural
obstacles when passing routes).

In the North Kazakhstan region, there are unique natural complexes that attract tourists
and vacationers. But these natural complexes must be strictly controlled and coordinated with
the requirements for environmental protection.

The most developed and promising areas of tourism in the North Kazakhstan region
are ecological tourism, social and youth tourism. Over the past decade, the prominence of
ecotourism has increased significantly. Studies of the tourism potential of Kazakhstan have
shown that this potential has great opportunities for development. There are sixteen specially
protected natural objects on the territory of the North Kazakhstan region, including: Shalkar
and Arykbalyk regional branches of the State National Natural Park "Kokshetau”. The
diversity of flora and fauna of the steppe and forest-steppe zones, the beautiful landscapes of
the Ishim river floodplain, the potential of the Sergeevsky reservoir, the beauty of lakes
framed by rocky outcrops covered with coniferous forests - all this is the basis for the
development of active ecological routes. Since the geography of routes is constantly
expanding, we can confidently predict the successful development of ecological tourism in
our region.

In the region, the most promising areas are: Aiyrtausky, Esilsky, Kyzylzhar and Shal
akyna. The infrastructure of tourism is developed on the territories of Shalkar and Imantau
lakes, which are located in the protected areas of the Kokshetau natural park. Significant
excursion sites are: the memorial complex Karasai and Agyntai batyrov, the museum-estate of
Shokan Ualikhanov in the village of Syrymbet and the Neolithic settlement "Botay". This
monument of republican significance in June 1995 was the venue for the international
archaeological conference "Early horse breeders of the Eurasian steppes”, which was attended
by 60 scientists from 10 countries. As a result of the conference, it was noted the need to
create a historical and archaeological reserve on the site of the Botay settlement (to fence off
the territory, restore the Botay dwellings, and lay trenches to get acquainted with their life).
Such an excursion object can be included in the programs of horse, bus and hiking tourist
routes.

In the villages of Aiyrtau and Imantau, Aiyrtau region, measures are being taken to
develop local tourist communities, ecological routes are being developed, and work is
underway to increase the number of tourists on these routes to historical and natural
monuments. At the moment, work is underway to bring rural guest houses in line with
standards, ecological paths are being improved and equipped. Lake Shalkar is one of the most
favorite places for vacationers. The water in the lake corresponds in its composition to the
water of the Black Sea and helps in the treatment of skin diseases.

Tourist organizations have developed about 35 excursion routes and ecological paths,
routes of educational, health and ecological nature.

Children and youth tourism introduces young people to a healthy lifestyle. Sports
tourism in the region is represented by the Federation of Sports Tourism, a branch of the
Mountaineering Federation of the Republic of Kazakhstan and the tourist centers "Planet™ and



"Sportlandia”. These organizations are actively working to promote the importance and value
of tourism among teenagers. At the tourist center "Planeta” there are 14 clubs (especially
popular are hiking, rock climbing and a young geologist's club) and two camps "Berezka" and
"Dostyk".

Guided by the goal - to develop school ecological tourism in the North Kazakhstan
region, eco-routes are being created. Taking part in ecological trips, schoolchildren study the
world around them directly, using the example of real natural objects. The organization of this
type of leisure enriches the inner world of every child, gives a chance to enhance his
ecological culture: to deepen knowledge, broaden his horizons, improve skills and abilities in
environmental protection.

The Department of Nature Management and Environmental Protection of the North
Kazakhstan Region, along with the Planeta Tourist Center, created an ecological campaign
"Esil 2009". In the program of this action, it was proposed to assemble an expedition in order
to study the ecological state of the banks of the Ishim River. The research is aimed at ensuring
that the expedition members, having chosen a section of the Ishim River, could carry out
environmental monitoring of this section. Before starting the route, the following goals were
set:

- identification of unauthorized dumps in the area of the Ishim river water protection
Zone;

- detection of violations of the boundaries of the Ishim river water protection zone;

- get acquainted with the characteristic landscapes, flora and fauna of the selected area;

- feasible cleaning of the shores and beaches;

- mark on the map of places requiring environmental intervention.

The members of the circle of the tourist center "Planet™ took part. The ecological
action "Esil 2009" was included in the framework of the expedition "My Motherland
Kazakhstan" in the direction of ecology.

The practical significance of the work lies in the fact that through hikes and
expeditions, local history material is accumulated, collected in hikes and expeditions, which
can be used in the lessons of geography, history, literature, in preventive work with bad
habits, in working with difficult teenagers.

As such, tourism is the most popular form of active recreation and health improvement
of students, a direct road to healthy lifestyle. During the trip, tourists learn to understand that
health is the most important factor in the performance and harmonious development of a
person, especially a child's body. Each tourist acquires a minimum of knowledge in the field
of hygiene and medicine, recognizes his body from a young age and knows how to keep it in
order. Tourism is a targeted physical education, where health-improving work is carried out at
the same time, which includes the involvement of all adolescents in the very process of
introducing them to the basics of a healthy lifestyle. In tourist and local history associations,
children learn culture, learn to perform socially significant social work, observe nature and
protect it.

Tourist trips are good rest, physical development and sports improvement,
development and broadening of horizons, education of discipline, courage, love of nature.

When engaging in tourism, when tourists go on hikes, arrange competitions, an
optimal physical motor regime is created, since it has long been known that movement plays
an important role in the life of the body, there is a fight against physical inactivity and
inactivity. The correct metabolism in the body, harmonious development, dexterity,
endurance and resistance to disease depend on sufficient physical activity.

Tourism and local lore activity is the optimal means of harmonious development of
the personality of adolescents. Since communication with nature forms such personal qualities
as collectivism, sociability, responsibility, dedication, mutual assistance and mutual



assistance, the ability to resist bad habits, and with all this, solid foundations of a healthy
lifestyle are formed.
Tourism is precisely the form of education in which a child can feel like a person.
Ecological tourism, obviously, will become the dominant form of tourism, since it not
only minimizes the destructive impact of the tourism business on the environment, but also
teaches tourism participants how to preserve natural, historical and social values for future
generations.
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ASPECTS OF NANOCHEMISTRY IN THE CREATION
OF COSMECEUTICAL COMPOSITIONS

Polyakov V.V., Yanevich A.V., Mokshin D.S.
(SKU named after M. Kozybaev)

Companies are investing billions of dollars and euros in the development of high-tech
cosmetics production. Not only achieving maximum results, but also a tribute to fashion
forces manufacturers and marketers to invent new terms in cosmetology and bring the
scientific basis for this as much as possible. Or is it the other way around? It can be quite
difficult for a practicing doctor, cosmetologist and his patient to understand the cycle of
terms, because sometimes concepts are successfully mimicked, out of use, unable to
withstand competition or advertising wars.

What is nanotechnology?

Nano (from the Greek for "sediment” - one billionth share). In order to imagine what a
billionth of any unit is, it is enough to mentally compare the size of a coin with the size of the
globe. Nanotechnologists use concepts such as a micromolecule. In ordinary language, if
surface cosmetics are the substance itself, then nanocosmetics are molecules, the atoms of
which this substance is composed. The molecular size of a standard face cream is 3000
nanometers, and a molecule no larger than 15 nanometers can penetrate through the skin. It is
to create such microparticles that the entire nanoindustry is working [1].

According to the "Concept for the development of work in the field of nanotechnology
in the Russian Federation”, nanotechnology is defined as a set of methods and techniques that
provide the ability to create and modify objects in a controlled manner, including components
with dimensions less than 100 nm, at least in one dimension, and as a result of this received
fundamentally new qualities that allow their integration into fully functioning systems of a
larger scale.

Among the technologies used to develop cosmeceuticals, nanotechnology holds a
special place. It is believed that the smaller active particles are more readily absorbed by the
skin and respond more quickly and effectively to the problem to be addressed.

The main goals of using nanoparticles in cosmeceuticals are:



eincreasing the stability of cosmetic ingredients (for example, vitamins, unsaturated
fatty acids and antioxidants) when they are enclosed inside a nanoparticle;

emore effective protection of the skin from ultraviolet radiation, increasing the visual
attractiveness of products (for example, sunscreens with extremely small particles of mineral
active ingredients are applied without leaving white marks on the skin);

e targeted action of the active ingredient at the desired site and controlled release of the
active ingredients for a longer action of the product [2].

All this sounds incredibly attractive, but let's figure out what delivery methods we
know historically, which ones are truly innovative and whether there are pitfalls in the
direction called "Nanocosmetics".

Liposomes.

The concept of liposomes was first mentioned in the literature in 1963, and their
effectiveness in the delivery of topical drugs was proven in the early 1980s. Liposomes are
spherical closed particles consisting of a phospholipid membrane and a solution contained
within it. Their sizes range from 20nm to several hundred micrometers. Liposomes are often
used in cosmeceuticals, as they are completely biocompatible, non-toxic, and also represent a
universal biodegradable vehicle for the delivery of active ingredients [3].

In addition, liposomes protect the drug they contain from environmental influences
and can be used to deliver hydrophobic and hydrophilic agents, such as vitamins or other
molecules necessary for epidermal regeneration. One of the main constituents of liposomes is
phosphatidylcholine, which, due to its softening and caring properties, is often found in
cosmetics for the skin (moisturizers, lotions, creams, etc.) and hair (shampoos, conditioners).
Some active ingredients (eg vitamins A, E and K) and antioxidants (eg carotenoids, lycopene
and coenzyme Q10), when enclosed in liposomes, acquire additional physical and chemical
stability in aqueous solution.

Nanocapsules.

The term nanocapsule is understood as a spherical particle with a polymer shell with a
size of 10-1000 nm. For the first time, the potential for the use of nanocapsules in
dermatology began to be studied in 1995, when the L'Oreal concern released the first
cosmetic product for skin based on nanocapsules [4].

Solid lipid nanoparticles.

Solid lipid nanoparticles (TLN) are submicron particles with a size of 50-1000nm,
consisting of lipids in water or an aqueous solution of surfactants. TLN is actively used in
cosmeceuticals for several reasons. First, they are non-toxic and completely biodegradable.
Secondly, due to its small size, TLNs penetrate well into the skin. In addition, TLN has been
proven to have the properties of a physical UV filter, and therefore can be used to develop
effective sunscreens with a minimum number of side effects. According to the results of in
vivo studies, skin hydration increases by 31% in 4 weeks when using a traditional cream with
the addition of 4% TLN. In addition, solid lipid nanoparticles can be successfully used as a
vehicle for perfumery products. When the perfume is included in the TLN, the perfume shows
a longer lasting effect [5].

Nanocrystals.

Nanocrystals are an aggregate of several hundred to thousands of atoms, reaching
sizes of 10-400 nm and used to deliver poorly soluble active ingredients. It has been
scientifically proven that, for example, the nanocrystalline form of rutin is 500 times more
bioactive than the water-soluble glycoside rutin. A nanosuspension of 5% rutin in the form of
insoluble nanocrystals was applied to the skin of volunteers and compared in terms of the
photoprotection efficiency with a 5% rutin glycoside solution. Despite the 500 times lower
concentration of rutin in the nanocrystalline suspension, it demonstrated 25% greater
efficiency in protecting the skin from ultraviolet radiation.
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Dendrimers.

A dendrimer is an organic molecule with a tree-like structure with a diameter of 2-10
nm. Dendrimers are a completely new class of macromolecular architecture and an important
component of cosmeceuticals aimed at solving a variety of skin problems.

Cubosomes.

A cubosome is a submicron lipid-formed particle in a continuous cubic phase. The
applicability of cubos in personal care products is still an object of scientific research. For
example, L'Oreal and Nivea are trying to use cubosomes as stabilizers for oil-in-water
emulsions and absorbents of pollutants in cosmeceuticals.

Niosomes.

Niosomes are vesicles consisting of a water cavity and a non-ionic surfactant shell in
the lamellar phase. Compared to liposomes, niosomes are cheaper to manufacture, are a more
reliable "trap” for active ingredients, have increased chemical stability and a higher
penetration ability. Niosomes are an effective external vehicle for active ingredients, have the
ability to prolong their action in the epidermis and reduce their absorption by the body. With
the help of niosomes, it is also possible to achieve a targeted effect of the active ingredients
[6].

Penetration of nanoparticles into the skin.

There are many nanoparticle products on the market. Some of these products simply
use the beautiful word "nano™ for promotion, but some do contain active substances, enclosed
in special carriers, to enhance their bioavailability.

And the question of their potential danger remains open.

The mechanism of interaction of nanoparticles with skin depends on their
physicochemical characteristics, the type of cosmetic product they are included in, and the
condition of the consumer's skin.

In general, nanoparticles can be divided into two groups:

e soluble and / or biodegradable (liposomes and nanoemulsions);

e insoluble and / or non-biodegradable (titanium dioxide, fullerenes and quantum
dots) [7].

Rapid absorption of nanoparticles by the epidermis occurs only at certain stages of
skin preparation.

Advantages of nanocosmetics.

Today, injection cosmetology has become widespread, implying the subcutaneous
injection of substances. In some cases, such procedures can achieve the effect of plastic
surgery. But in the bulk, injections give way to nanocosmetics. Obvious advantages: no skin
trauma, accessibility at home.

Unlike conventional products, products with nanoparticles nourish the skin from the
inside, solve problems at the site of their origin, and not just mask external signs.

Nanotechnology allows the simultaneous use of substances that are incompatible in
conventional means. For example, fat-soluble and water-soluble ingredients. Nanocosmetics
are ideal for hardware cosmetology. It enhances the effect of procedures such as
microcurrents, iontophoresis and phototherapy [8].

Disadvantages of nanocosmetics.

Don't use nano-cosmetics unnecessarily. The main role of these tools is to solve a
specific problem. If the skin is young, clean and firm, surface products are sufficient for care.
By creating a protective film of nutrients on the skin, they force the deep layers of the skin to
work on their own.

The price of cosmetics with nanoparticles cannot be low. Nanotechnology is quite
expensive and this cannot but affect the price.
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Not all properties of nanoparticles are fully understood. For example, the ability of
body cells to accumulate them in themselves can lead to consequences. Or not. This question
remains open, despite the widespread use of nanoscale agents [8].

Conclusions.

1. Nanoparticles used in cosmeceuticals can be toxic if released into the bloodstream.

2. It is necessary to use nano-cosmetics only on intact skin. The results of most studies
indicate that when applied to the skin, nanoparticles penetrate inside mainly via the
transfollicular route or through the pores [9].

3. Reducing the molecular weight and size of the transport systems of active
ingredients in cosmetology enhances the bioavailability of active ingredients and sets a new
vector in the development of cosmeceutics.

4. Cosmeceuticals are more and more approaching pharmaceuticals and a professional
cosmetologist should prescribe cosmetic products that use nanotechnology in production,
taking into account many different factors.

5. Marketing wars sometimes discredit the promising direction of transcutaneous
delivery of active ingredients and, thus, doctors and patients should adequately assess the
declared effects of external agents, not opposing cosmetics to invasive and minimally
invasive procedures, but successfully complementing them.
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ECOLOGICAL ANALYSIS OF PLANTS IN ALMATY REGION
(ENBEKSHIKAZAKH AND TALGAR DISTRICTS)

Zharmagambetova K.K.
(SKU named after M. Kozybaev)

In recent decades, all studies on flora and vegetation have focused on the conservation
of biodiversity at different levels of its structural organization (species, population, cenotic,
ecosystem, landscape) [1]. Kazakhstan, as a party to the Convention on the conservation of
biological diversity, has its obligations to preserve biological diversity. In accordance with the
UN Convention on biodiversity, the first stage for conservation is inventory. In recent years,
the study of biodiversity of terrestrial plants of Almaty region has been devoted to a number
of scientific works and conducted numerous field studies [2].

The flora of Kazakhstan, including the flora of Almaty region (Talgar and
Enbekshikazakh district), is characterized by a rich gene pool and unique reserves of useful
plants, primarily wild species with medicinal properties, a significant part of which is
promising for the study of chemical composition and biologically active substances, which
are high-tech and competitive products, which are in increasing demand in the world market
[3]. Plants are a vulnerable component of biota, as they are the primary link in the food chain
and play a major role in the absorption of a variety of pollutants due to their attachment to the
soil substrate. Plants grow and develop under the influence of a complex of different factors.
Natural settlement of plants leads to the formation of plant communities, which can be judged
on the state of biodiversity in a particular region [4].

In this regard, the inventory and analysis of the flora of any region, in particular the
Almaty region (Talgar, Enbekshikazakh districts), were, and will always be relevant. The
problem of the study and conservation of biological diversity is a global task of our time. This
is especially important for the natural complex of Almaty region (Talgar, Enbekshikazakh
districts), which is characterized by a rich Fund of biological diversity. As a result of the
analysis of the species composition of plants, compiled on the basis of own and literary data,
the flora of Almaty region (Talgar and Enbekshikazakh district) includes 554 genera and 1541
species from 114 families [5]. Plants grow and develop under the influence of a complex set
of factors simultaneously acting on them, causing adaptive reactions. The struggle for
moisture was the main impetus for the evolution of the plant world, as evidenced by the
history of the formation of modern flora of different regions of the globe (since the
Cretaceous period). So, in relation to water, the following ecological groups are distinguished:
hydrophytes, hygrophytes, mesophytes, xerophytes [6]. Since the flora of the study area is
constantly changing and depends on the water regime, we have identified 6 groups in the
study area: mesohygrophytes, hygromesophytes,  mesophytes,  mesoxerophytes,
xeromesophytes and xerophytes (table 1).

Table 1 — Distribution of flora species in Almaty region (Talgar and Enbekshikazakh districts)
according to habitat types

Ecological type Type of place of Number of species % of the total number
growth of species
Mesoxerophytes From a periodic lack of | 770 49,9
moisture
Xerophytes With strong lack of | 309 20,05
moisture
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Mesophytes With sufficient | 278 18,04
moisture

Xeromesophytes With periodic dryness | 154 9,9

Hygrophytes Periodically over a| 16 1,03
highly supersaturated

Mesohygrophytes Periodically a highly | 14 0,9
supersaturated

Total: 1541 100

As a result of the ecological analysis of the flora of Talgar and Enbekshikazakh
districts, which is based on the classification of groups in relation to soil moisture, revealed
that most plants were of the mesoxerophytes (770 species or 49.9%). These are the plants
adapted to conditions slightly less than average on the amount of moisture in the soil. They
are intermediate between xerophytes and xeromesophyte [7]. Mesoxerophytes typical for sand
and clay mining areas, and of riparian forests. This is Ceratocephala testiculata (Crantz) Bess.,
Papaver pavoninum Schrenk and others. The second place is occupied by xerophytes (309
species, 20.05%), plant species adapted to live in conditions with periodically insufficient
moisture or with a constant lack of moisture. They are adapted to life in conditions of low
water supply [8].

Xerophytes are plants of dry habitats that can tolerate a significant lack of moisture —
in soil and in atmospheric. To this group belong species mountain territories, of the dry
steppes. They have various adaptations to the conditions of lack of moisture: a highly
developed root system, developed a water supply system (i.e., the leaves have a dense
arrangement of veins), strongly reduced leaf blades, have powerful cover tissues (thick-
walled, multilayered epidermis with outgrowths and hairs that form a thick “felt” pubescence)
[9]. Xerophytes include Ephedra equisetina Bunge and other plants. The third ecological type
— are mesophytes (278 species or 18.04%) — species adapted to life in conditions of average
water supply (average soil and air humidity). Plants of this ecological group are typical for
floodplains of rivers and tugay [10].

Thus, the conducted ecological analysis of the flora of the region showed us all the
variety of ecological types. The dominance of mesoxerophytes, xerophytes and mesophytes
indicates the intracontinental position of the study region. We have analyzed the life forms of
flora of Almaty region [11]. Under the life form means a set of adult individuals of this
species in certain growing conditions, with a kind of common appearance (habitus), including
above-ground and underground organs (underground shoots and root system). Among the
plants growing in this area there are perennial, biennial, annual, suffrutices, shrubs, drawf
semishrubs, semifrutex, trees, saplings and lianas [12]. The distribution of plant species of
Almaty region (Talgar and Enbekshikazakh districts) by life forms showed that the
predominant are perennial, annual and shrubs. The smallest part of species belongs to
biennial (80 species or 5.2%), trees (46 species or 3%), and suffrutices (17 species or 1.1%), a
small number are semifrutex (9 species or 0.6%), drawf semishrubs (8 species or 0.5%),
lianas (4 species or 0.2%) and 1 species — saplings, which is 0.01% of the total number of
studied plant species.

The analysis of life forms according to 1.G. Serebryakov showed that the basis of the
flora of Almaty region are herbaceous polycarpics of 1086 species, which is 70.5% of the
total , monocarpics are represented by 266 species or 17.3%, shrubs are represented by 101
species or 6.5%, trees —47 species, which is 3%, the share of suffrutices and drawf semishrubs
accounts for 1.6%, shrubs-9 species or 0.6%, the smallest number of plant species is
represented by Saprophytic and parasitic herbaceous perennials-7 species or 0.4% [13].

Thus, on the basis of research and analysis of the results of the data the following
conclusions. Based on the analysis of literature data, viewing the herbarium Fund of the
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Institute of Botany and Phytointroduction of Ministry of Education and Science Republic of
Kazakhstan, as well as their own research on the study and collection of plants in the Almaty
region (Talgar and Enbekshikazakh district) for the first time compiled annotated list of flora,
including 1541 species belonging to 554 genera and 114 families. 6 ecological groups of
plants, among which the leading place is occupied by mesoxerophytes (770 species), which is
typical for this territory is identified. The analysis of life forms of Almaty region showed all
the variety of life forms with the predominance of herbaceous polycarpics and monocarpic
herbs, which is a typical feature of the studied flora. According to the system of K. Raunkier,
the overwhelming number of species belongs to the groups of hemicriptophytes and
therophytes [14]. Due to the fact that flora is a defining part of ecosystems and is subject to
changes over time, it serves as an indicator of changes, and its current state is the result of
phenomena that occurred earlier under the influence of natural and anthropogenic factors.
Therefore, it is necessary development of monitoring and forecasting of the situation in order
to improve it.
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VJIK 53.01
MEKTEITE ®U3UKA ITOHIH KAIIBIKTBIKTAH OKBITY Il YITBIMJIACTBIPY

ABpoJixad A., /Kyb6arsipoBa A.IIl.
(M. Kosvibaes am. CKY, Axkmeobe k., H3M)

OneMJe OpbIH bl >kaTKaH naHgemust Kazakcran PecnyOnukachlH JaaiiHaNbIN
etnenai. 2020 xputbl 16 Haypezgan Oactam eniMizae OutiM Oepy MeKkeMesepi KallbIKThIKTaH
OKBITY KYHECIHE KOIITi. ATaJIMBIII MJCEJe JKaJIbl OUTIM OEepeTiH opTa MEKTENTep/Ie OHaiFa
TyckeH koK. OHbIH OlpHemie cebebi ©Oap. bipiHmiineH, 5>IeKTpOHIBI JKYHeae OKYy
OarmapiiaManapbl JaiblH €MeC €[1, eKIHIIIeH, KeWlip JuIed, TUMHa3us, apHailbl
MEKTenTep/ieH 0acka >Kajmbl OuTiM OepeTiH opTa MEKTenTeple MyFaliM-OKYLIbI-OKYJbIK
napajgurmachl SKaHapThUIFaH OUIIM Oepy JKyHeciHe KeIICeK Te e3repe KOWFaH KOK.
YUIHINIeH, KANIBIKTBIKTaH OKBITYABIH MAaTepHAIbI-TEXHUKAIBIK 0a3achl JTailblH eMec
6071b1. OJKBUIBIKTAPAbIH OPBIHBIH TOJITHIPY YIIIH MACENEH!1 MISUTYIiH 9p TYPJl *KOJJIaphl,
OHJIalH, oQuIaiiH cabaKkTapIblH KAIIBIKTHIKTAH OKBITY TEXHOJIOTHSIIAPE MEH ILIaT(hOopMaTapsl
YCBhIHBLIA OacTabl.

«KaIbIKThIKTaH OKBITY» TIpKeci 0i13re TaHChIK Ooimaybl kKepek. butim Oepy kyilecin
KaH-)KAKThl  aKNapaTTaHABIPBIN, KAIIBIKTBIKTAH OKBITYABIH aIFbl [IApTTapbl  eJI0achl
H.O. HazapbaeB ycoiaran «Kazakctan-2030» crpaTerusiplk OaraapiiaMachbiHIaailKbIH
KOPCETUITEH.

Kawvikmoikman oxpimy >xyiieci ascblHAa >XYMBIC JKacay[blH aJIFalllKbl CaThICHI
3USUTBUIBIK TIOTEHIUSIIBIH, KOMITBIOTEPIIK TEXHUKAHBI YTHIM/IbI MMalijaniaHa OTBIPBII, Y3A1KCI3
OlutiM Oepy NPUHIMNOTEPIH OWIAFbIIal ICKe acwklpy Oombim TalObutanbl. OCBIFaH Opaid,
MEKTENTEP JKEPriTiKT1 ®KoHE alMaKTBIK JKEJIiH1 MaiiaJaHbll, MIBIFAPMalIbUIbIK KYMBICTAPBIH
TapaThIl, OKBITY YPIICIHIIE dficTeMe OOMBIHIIA TOKIpHOE anMmacybl Kaker. JlyHuexy3iHaeri
JaMyIIbl  enAepiH OapiblK JKOFApFbl OKY OpPBIHAAPHI KAIIBIKTBIKTaH OuliM  Oepy
TEXHOJIOTUSICBIMEH KYMBIC acayaa. Mpicaibl, anmaybIT enfepiiH Oipi AMmepuka Kypama
mraTTapbiaaa 1995 xelngan 6actam >KOFapFbl OKY OPBIHIAAPBIHBIH 58% KalIbIKTHIKTaH OKBITY
TEXHOJIOTHSICBIHA TOKIpOMe >kacar, Oy TEXHOJIOTHUSHBIH THIMAI €KEHIH ajfa TapTKaH.
Kazipne Oy enie MbIHAaFaH OKY OpPBIHIAPbI OChI TEXHOJIOTHS OOMBIHIIIA KYMBIC JKacay/a.

OchIHaai caH KbIpJIbl, 9pi Kypaeli Moceleep il )Ky3€ere acblpyia MyFaliMHIH aTKapap
pedi opacan.OFaH opi aybIp, 9pi KayarnThl MIHJET KYT1 )KYKTEJE1: 0JI [IoH OarJapiaMachlHbIH
KYPBUIBIMBIH JTaBIH/IAI, OHBI KAIIBIKTHIKTaH OUTiM Oepy >KyleciMeH acTacThIphin OeilimMaei i,
OKy YpAiCiHIH OapbIChIH KaJafranail, TarchlpManapibl OpbIHIAY OapbIiChiHAA, 63 OeTiMeH
0aKplIay-TIBICHIKTAy JKYMBICTApPbIH OpBIHJAAY JKOHIHIE YCbIHBICTap Oepeni. byn perre
KAIIBIKTBIKTaH OKBITY JKYHECIHIH 9JiCTepiHAe KOPCETUIreHIHACH, KOHUT-KYH, ICUXOIOTHSIIBIK
KapbIM-KaTbiHAC 00#l kepcereni. KalIbIKTBIKTaH OKBITY TOCUIl OOWBIHINA KYMBIC ICTEUTIH
MYFaliM OKBITYABIH >KaHAa TEXHOJOTHUSICHIH, OKBITYABIH KOMIIBIOTEpPJl J>KOHE TOPANTHIK
KyHesepiH KeTik OUTiN, OJapMeH ic XKYpPri3y ICiH OpbIHAAY MIAPT.

KaIbIKTBIKTaH OKBITY TOCUTIMEH OKBITATBIH MYFAIIIMIe KoHE OCHI icTe MyA/eni Oacka
Jla TYJIFanapra OipHerne Tajantap KONbLIaabl:

- MyFaJliM KOMIBIOTEPMEH KOFaphl AOPEKEE cayaTThl )KYMBIC ICTEH 01Tyl KaXKeT;

- KAIIBIKTBIKTAH ~ OKBITYIaFbl ~ MaKcaTTapbl MeEH MIHIETTepi, OHBIH  aJlJIaFbl
yaKbITTAaKMAPATTHIK TEXHOJIOTHSI >KOHE KOMMYHHKAIUS KYPaIJapbIHBIH HETI3IHAEC AaMYbI
Typajibl OUTy1 KaxeT;

- KAIIBIKTBIKTAH OKBITY TEXHOJIOTHSCHIH JKETIK OimeTiH, OUIiM calachIHAAFbI
KbI3METKEpJIep/i, OKYIIbUIAP bl TAHBICTHIPA OLTY1 KaXKeT;
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- OKBITYLIBIHBIH aKNapaTTHIK KypalJapMeH XYMBIC icTeyre ic >Ky3iHAe JaFAbUIaHybI
KaXKeT;

- OKY YpJiCiH KaIIBIKTBIKTaH OKBITY IMIEHOEPIHIC KYPri3y iCiHE »KaH-KAKThl Jaspiay,
KAIIBIKTBIKTAH OKBITY JKYHeci 0oibIHIIa cabak oTKi3y YpIiCIHIE YHIecTipyIni O0Tybl KaKeT.

KambIKTBIKTBIKTaH OKBITY HBICAHBI HETI3r1 YII TEXHOJOTHsUIap OOWBIHIIA IKy3ere
achIpBUTYbl MYMKiH. Oyap >KeIIiK TEXHOJOTHs, KeWCc-TeXHOJorusuiap, TB-TexHonorusuiap
HETi31H/Ie KAIIBIKTBIKTBIKTaH OKBITY [1].

CoHBIMEH, KaIlIBIKTBIKTaH OKBITY — aJaMHBIH OUTIM alyFa )oHE aKlapaT ajlyra JIercH
KYKBIKTapBhIH iCKE achIpaThIH Y3MIKCi3 OimiM Oepy »Kyleci HbICAHTapBIHBIH Oipi peTiHzxe
MaMaHJIapIbIH HETi3T1 KhI3METIH aTKapa Xypim OuTiMiH, OUIIKTLIIriH apTTRIpyFa MYMKIHIIK
Oepemi. KalIBIKTBIKTaH OKBITYABI YHUBIMIACTHIPYAAFbl MaHBI3IbI KE3€H BHUPTYaJIbIBIK
(CMHXpOHBIK HEMECE aCUHXPOH/IBIK) 03apa ic-KUMbLT. CHHXPOHIBIK 63apa iC-KUMBLIT OKYIITBI
MEH MYFalIMHIH HaKThl YakKbIT pEeXHUMIHIEr1 KaTbIHACTBl KapacTblpaabl. byn yuiiH
KALIBIKTBIKTBIKTAH OKBITY KYHECIHIH yaTTapbl HeMece OeliHe KOH(pepeHIusIap KOJIJaHbLTYbI
MYMKIH. ACHHXPOHJIBIK ©3apa IC-KUMBLJI OKYIIBI MEH MYFaJIMHIH HaKThl YaKbITTa KapbIM-
KaTblHacTa OoJIMaraH >KaFjaijia JKy3ere achIpbUIaJibl, OYJI JKaFjala KalIbIKTHIKTHIKTAH
OKBITYJaFbl OalyaHbICTap Ki0epy TI3IMAEPIHIH HEMece TeeKOH(pEPEHIIUIApIbIH KOMETIMEH
AJIEKTPOH/IBIK TOINTa OOMBIHIIIA XaT AIMACy apKbLIbI YHBIMIACTHIPBIIA b

Epexiie eckepeTiH karjaif, opTa MeKTeNTepAe KapaTbUIbICTaHy OarbIThIHJIA
OKBITBUTATHIH TIOHJIEP/l KAIIBIKTBIKTAH OKBITY YIIH T'YMAaHHTAPJIBIK OarbITTa OKBITBUIATHIH
MOHACPACH €Ki ece JaWbIHABIK KaxeT. Ecenrep ImIbFapy, 3epTXaHAIBIK >KYMBICTAP/IbI
BHPTYAJJIbI JKacay apKbUIBI TAKBIPBINTHI OKYIIIBI CAHACHIHA JKETKI3Y JIe apHalbl TEXHUKAJIBIK,
aKIapaTTHIK Oa3aHbl TaJal eTel.

Kazakcran PecnyOmukacer Ykimeridig 2019  Kburbl  kenToKcaHmarbl  Ne988
KaynbicbiMeH OekiTinren Kazakcran PecnyOnmukaceiHma OumiM  Oepyai KoHE FBUIBIMIBI
nambeITyaeiH 2020-2025 sxpuigapraapHairad MEMJICKETTIK OaFaapiIaMachblHbIH MaKCaThI:

1. Kazakcranapik OUTIM MEH FBUIBIMHBIH jkahaHIbIK Oocekere KaOUIeTTUIIrH apTThIPy
MKOHE JKaJMblaAaM3aTThIK KYHBIIBIKTAp HET131HE TYJIFaHbI TOpOUETIEY KOHE OKBITY.

2. Ennix oneymeTTiK-35KOHOMUKAIIBIK 1aMyblHA FHUIBIMHBIH YJIECIH apTThIPY.

Ochl  MakcaTka JkeTy OapbIchiHIa OipHemie MiHgeTTep aTkapbutaabl.  Coi
MIHJIETTEPIHIH Oipi:

1. Ilegaror kociOiHIH KOFaphl MOpTEOECIH KaMTaMachl3 €Ty, MEeAaroTHKalbIK OuTiM
Oepyi )KaHFBIPTY.

2. binim Oepy yHbIMIapblH HUQPPIBIK HHPPAKYPHUIBIMMEH JKOHE Kasipri 3aMaHFbl
MaTepHUaIbIK-TEXHUKAIBIK 0a3aMeH KapaKTaH IbIPy.

3. binim 6epyni 6ackapy koHe Kap KbUIaHIBIPY KYHECIHIH BEPTUKATIIH €HII3Y.

4. FoinpiMu nHOPAKYPBUIBIM/IBI XKAHFBIPTY JKOHE UPPIaHIBIPY.

Ocpl MakcaTka KeTy OapbIChlHAa MIHICTTEpAl aTKapy YIIIH MeAarorTapablH
aTKapaThiH KbI3MeTi ker. Kazipri Tanna uudpisik xobara ken obnbicTap kemryne. Ludpabik
xobara kelnyniH Oip KepiHiCi KAIIBIKTBIKTaH OKBITY. KaIlIBIKTBIKTaH OKBITYABIH OpTa
MEKTENTep/Ie MaHBI3Bl oOpacaH 30p. KallbIKTBHIKTaH OKBITY KaFJailblHIa MPaKTHKAIBIK
KYMBICTApJpl THUIMAI YHBIMJAcTBIpy opOip MyFaiiMHIH IeOepiirine OaillaHBICTHI.
KampIKTBIKTaH ~ OKBITY JKardaWblHAadU3WKa TOHIHAET!T MPAKTHKANBIK — KYMBICTApIbI
yileimaacteipyaa «Meana nupaktuka», Moayn Windows, MS Times, Google Form
OarmgapiamanapblH KojjaaHyra Oojanbl. Ocbl OargapiamanaplblH KOpiHIiCI TeMEeHJerinen
KY3€re achlll OTHIPA/IBI.
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2.01. TlposepKa 3aKoHa HIOTEPMHIECKOTo npoLiecca Boins-MapuoTTa

Cyper | — ¢u3uka moHiHeH Meaua dainmap

Menua nuAakTUKa BHUPTYaJAbl 3€pTXaHAapKblUIbl (U3MKaAarel OapiblK  OesiM
OOMBIHILIA TPAKTUKANIBIK JJA00PaTOPHSUIBIK KYMBICTAap KapacTblpbulraH. OHzia GapiblK OeniM
OOMBIHIIIA TAKBIPBIIIKA cail 7ab0paTOPUSUIBIK >KYMBICTBI OHJIAH TYpJE€ KepCeTKIITepal
©3repTil OIpHEIIe PEeT OPBIHAI, €CENTEYNIEp KYprizyre 00Iaabl.

®u3zrka noHIHEH 9-chiHbINTa «MeXaHUKaIbIK SHEPTUSHBIH CaKTaly 3aHbIH 3epaAeiey»
TaKbIpbIOBIH MbICasIFa KenTipeMiz.MakcaTbl:MeXaHuKaablK SHPETUSHBIH CaKTaly 3aHbIH
TOXKiIpuOe KY31HIE TEKCepy.

|||)()I{(‘[)l(.’l 3aKOHa COXpaHeHunsa MexaHn4YecKom aHeprmm :"—_

Napamerpe | =
lapameTtpul TRAHCNOPTHD
YCTAHOBKM

l#

Cypert 2 - 9-cbinbin dusnka noHi, No4 mpakTUKyM

Kypan-xabapikTap: Junamomerp, eimmeyim CbI3Fbi, Maccackl 100 T KykTep,
3epPTXAHAJIBIK TYPFbI,TPAHCIOPTHP.9-CHIHBIITKAAPHAIFAH MEXaHUKAIIBIK SHEPTHSHBIH CaKTaly
3aHbIHA OalIaHBICTHl BUPTYaNJIbl (PU3UKAJIBIK J1a0APATOPHUSIIBIK KYMBICTapaa OUTIM amyIibl
OYPBIIITHI, Y3bIHIBIKTHI )KOHE MAaCCaHbl ©3rePTY apKbLUIbI aHBIKTayFa 00JIaIbl.

[IpakTUKaIbIK KYMBICTAP/bl KAIIBIKTBIKTAH OKBITYIA THIMII YHBIMIACTHIPYIBIH Oip
xoibel MS Times xxone Moayn Windows.

: 1B otunit nie osi v an. s Qs o
E saime
HESH TH1 PHYS o B st s prvs o e
Ok S Thasoia
v
v
v
- wfao 0] FAET heemyni m a 1 s « mfEl s = e e EE IO

Cypert 3 - MS Times 6araapnaMacsina cabak oTki3y (aitngapsl
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byn Oarnmapnamanapia CaHIBIK JKOHE CalabIK €CENTepli IIbIFapy OapbhIChIHIA
KoyjanraH biHFaiiel. TanceipMa onnaiin typae Oepinmeni. CaHObIK camayiblK  ecenTepii
IIBIFAPBUTY JIOpeKeciHe Kapail yakpITThl Imiekreyre Oosaapl. Ownail Oip ¢opmynameH
IIBIFAPBUIATBIH €CENTEpPre yakbIT KeneMi a3 Oepineni. CanaiblK ecenrepre Hemece OipHerie
dopMynaMeH  IIBIFApbUIATBIH  €CENTepre yakpIT —KeyieMi y3ak  Koubuiagsl.  OChI
Oarnmapiamanapibl JkoHe Oacka na muiardopmanapibl TaijajgaHa OTHIPHII KAaIIbIKTHIKTaH
OKBITY YPJIICIH apbl Kapail KCHIHEH JaMbITyFa 00J1aIbl.

O/1edueTTep
http://edunews.kz/mainnews/2092-ashytan-oytudy-timdlg.html
2. https://lyandex.kz/search/?clid=2337501-
193&win=434&from=chromesearch&text=%D0%BC%D0%B5%D0%B4%D0%B8%D0%B0%20%D0%B4
%D0%B8%D0%B4%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0&rdrnd=434413&Ir=162&r
edircnt=1589017696.1
3. P. bamapyner, 1. Hy#inmmnaa, K. Celidonnuna. ®usnka 9 cbIHBII OKYNIBIFBL. — AMaThl: «ATamypay, 2019.

=

YK 9.908
OJIKETAHY IPUHLHUIITEPIH TEOT'PA®USA CABAKTAPBIHIA ICKE ACBIPY

AnnbicoaeBa H., MaxxuroBa I'.3.
(M. Kosvibaes amvinoaevt CKY)

Kazakcran PecryGnukacer [IpesuneHTinig «Ka3zakcTaHHBIH QJIEYMETTIK
xaureIpThuTybl: «Kammpira Oprak EnOek Korambina kapait 20 kagam» OarmapiiaMalibIK
MaKaJachlHIa: — OpTa, TEXHUKAIBIK JKOHE KOCINTIK, JKOFaphl OKY OpBIHAAPBIHAA
«AKMEOJIOTHSI, J)KEKE KOHE dJICYMETTIK TaObIC Heri3aepi», «Ka3akcTaH KyKbIFbD», «OIKeTaHy»
CUSIKTBI MIHJIETTI OKY KYPCTapblH €HTI3y JXOHIHJE TamnchlpMajiap OepreH OoJsiaThiH. by
omicCTeMENIK KypaJsl >Kaimbl OuTiM OepeTiH MeKTenTiH reorpadus cabakTapblHIAa KOCBHIMIIIA
Typae HeMece (aKyJIbTaTUBTIK KypC TYPIHJIE KYPIi3uIeTiH «OJKeTaHy» MoHIHIH Ma3MYHbBIHA
TyFaH OJIKCHIH TapuxH, TaOWUFH, OJIEYMETTIK, AJKOHOMHKAIIBIK, OSKOJIOTHUSUIBIK, MOJCHH
EPEKIISITIKTEP1 KAl JEPEKTEP/I1l EHT13Y apKbLIbl, aiMaKThIK KOMIIOHEHTTI JKY3€re achIpyFa
MYMKIHIIK TyaslpaThlH KeHecTep Oepeni. Tyran enke »kailiapl OUTIM  Ma3MYHBIHBIH
MPAKTUKAIBIK JKaKTapbIH KYIICHUTY >KOJIapbl KapacThIpbLIabl, OHBIH OuTiM Oepyneri pesi
YKOHE OHBI KAJIBIMTACTRIPY/IBIH 9ICTEMETIIK TOCUIIEp1 albIn kepcetiaeai [1].

EnGaceinbiy «PyxaHu XaHFBIPY» aTThl KOJJAaybl TyFaH OJIKEHIH, >KEpPriIiKTI JKepAiH
TINTI, alMaKTBIH 63 epPeKIICNIKTepiH, TaOWFaThIH, TapHWXbIH, XaJKbl MEH TYPMBICHIH
CUNATTaWThIH (paKkTOpiapAbl 3epTTEH, OHBI JKAac YpHak TopOHeciHIe mMaianany e3iHiH
MaHBI3bIIBIFBIH EIIKAIIAH KOMMaK eMec. ONKeTaHy KYMBICTaphl TYJIFaHBIH TYHHETE JEeTeH
JYPBIC KO3KAPACHIH KAJBIITHIPY MEH CEHIMIH HBIFAlTyFa HeTi3 00aibl.

OnkeraHymbulap — 0acka TUIMEH alTcak <«OKeprulikTi »epAiH KywmTepi». KebOinece
OCBI KBI3METIH 0acTarkpl )KYMBICBIMEH KaTap *Kyprizemi.

Onkerany — Oenrini Oip >KepaiH, KaJaHbIH, €711 MEKEeHHIH Oip OeiriH OKbII Ouly.
MyHpai )KyMBICIIEH KEeprilikTi TYpFbIHAAp alfHalbIcazbl, cebebl Oy aliMak OKyIIbUIap MEH
MaMaHJap YIIiH (Tapuxuipliap, OHOJOrTap, TreoJiorTap, apXUTEeKTopiap, 3THorpadTap,
9KOJIOTTap) TyFaH ©JKe OOJbIN caHanaabl. MeKTenTeri eJIKeTaHy IoHI OutiM Oepy MeH
TopOueneyal eMipMeH OalllaHBICTBIPATHIH MaHBI3/IbI Kypajl O0JbIN TaObuIaabl. O3 eNKeCciHIH
OYpBIHFBI JKOHE Kasipri emipiH Ouly, ©JKEHIH >KaHapyblHa TIKeJeH aT CajJbICYbIMbI3 YILIH
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http://edunews.kz/mainnews/2092-ashytan-oytudy-timdlg.html
https://yandex.kz/search/?clid=2337501-193&win=434&from=chromesearch&text=%D0%BC%D0%B5%D0%B4%D0%B8%D0%B0%20%D0%B4%D0%B8%D0%B4%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0&rdrnd=434413&lr=162&redircnt=1589017696.1
https://yandex.kz/search/?clid=2337501-193&win=434&from=chromesearch&text=%D0%BC%D0%B5%D0%B4%D0%B8%D0%B0%20%D0%B4%D0%B8%D0%B4%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0&rdrnd=434413&lr=162&redircnt=1589017696.1
https://yandex.kz/search/?clid=2337501-193&win=434&from=chromesearch&text=%D0%BC%D0%B5%D0%B4%D0%B8%D0%B0%20%D0%B4%D0%B8%D0%B4%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0&rdrnd=434413&lr=162&redircnt=1589017696.1
https://yandex.kz/search/?clid=2337501-193&win=434&from=chromesearch&text=%D0%BC%D0%B5%D0%B4%D0%B8%D0%B0%20%D0%B4%D0%B8%D0%B4%D0%B0%D0%BA%D1%82%D0%B8%D0%BA%D0%B0&rdrnd=434413&lr=162&redircnt=1589017696.1

Ka)eT, OUTKeH1 TyFaH eJIKe — IIIeri KOK dJeMHiH Oip 0eJiri. ©nkeTaHy OTaHCYHTIITIK ce3iMIl
— Oranra JiereH TepeH Maxa00aTThl TyabIpaabl. MEKTENTer1 eJIKeTaHy, Kbl OJKETaHy IbIH
0ip OarbIThl OOJIFAHIBIKTAH, OKYIIBIHBIH aJaMTePIIUIIK, WHTEICKTYAIIbIK, JCTCTHKAIBIK,
eHOEKCYUTIIITIK, TYJIFANIBIK JaMybIHBIH MaHbI3/1bI (pakTopbl OoJbi TaOblIanbl. TyFaH eJIKeHIH
OTKCHIMCH, Ka3ipri Ke3IMEH JKOHE J>KOopaMaijibl OoJallarbIMEH, TaOWFU, DKOHOMHUKAJIBIK,
TapUXH, MOJCHHU KOHE 0acKa Ja epeKIIeTKTEpIMEH TaHBICY OKYIIBIHBIH AYHHETaHBIMBIH
KaJBINTACTRIPYFa Karfail »xacaiWapl. Byn OKyImIBIHBIH ©3iHIH Oip HAaKTBl YT OKUTIHIH
KaTapblHA JKATATBIHIBIFBIH TYCIHYiHE >KOHE OJ YIIIH MAaKTaHBIII CE3IMIHIH TYybIHJaHYBIHA
KOMEKTECE/I].

HopMaTHBTIK-KYKBIKTBIK KY’KaTTapFa, BAPHATUBTUIIK YCTAaHBIMBIHA Cal, YKLl OLTiM
OepeTiH MekTenTe OuTiM Oepy Ma3MYHBIHBIH aliMaKThIK KOMIIOHEHTIH >KETUIAIPY/IIH MaKcaThl
03 OJIKECIH, €JIJIl MEKEHIH, KaJachlH HE aybLJIbIH YKaKChl OUIETIH JKOHE CYMETIH, OHBIH O/IET-
FYPBINTAPBIH CHIMJIANTHIH, TAOWFU, TAPUXU, MOJCHU E€CKEPTKIMTEpiH KOPFANUTHIH, KOIIYJITTHI
KazakcTaHHBIH OTaHIIBLT a3aMaThIH TOpOHETIEY.

OpOip KYH e3repicKe TOJIbI Ka3ipri KayanThl Ke3eHIe 3aMaH KOIIHEH KajaMai, YaKbIT
TanaObiHa cail 6oy, OuTiIMII 3 OeTiHIle YHpeHY, OHbl OKYIIbUIApFa YHUPETY YCTa3AbIKThI
MypaT €TKeH opOip KOCill HEeCIHIH €H KaCUETT1 OOPBIIIbI, a03a1 MaphI3kI.

OKyIIBIHBIH OUTIM alTy Ke37IepiHe Kapai OKBITY d/IicTepi ObLIaiIa KIKTeIe /1:

a) ce3aik oaic (OUTIM HEri31H/Ie aybI3Ia Consecy HeMmece 0achUIBIM CO31 KaTalbl);

0) KepHeKUIK omic (KepHEKUIIKTep, OaKblIaHATBIH, 3€pPTTENETIH HIpCelep
KYObUIBICTAp);

B) MPAKTHKAIBIK OMiC (OKYIIBUIAP TMPAKTHKAIBIK >KYMBICTApABI OPBIHAAN OTHIPHII
OuTiM anajel, OUTIKTUIICH apTThIpabl);

OKyIIbUIapAbIH TaHBIM SPEKETTEpl CUIAThIHA Kapail aXbIpaTbUIaThbIH reorpadusHbl
OKBITY SJIICTEPi: TYCIHAIPMEIN KOPHEKUTIK, PENPOIyKTUBTI, MpoOieMalblK OasHaay, imriHapa
13JIeHY JKOHE 3epTTey. OpOip OMICTIH MIHIETI OKBITYIIBI MEH OKYIIBUIAPIBIH iC OpEeKEeTTep,
reorpadUsHBI OKBITY IIPOIIECIHIC KOJIaHy MYMKIHIIT [2].

OnkeTaHy MarepHanfapbl apKbLIbl OTAHCYHTIMITIKKE TopOHeney IelIaroruKaiblk
YACPICTIH: TYCIHIK KaJbIITACTBIPy — OUTIM Oepy — OLTIKTUIIK — IPAKTUKAIBIK 1C-OpEKETKE
Oayny aTThl TI30€TiH KypacThIPY/Ibl KO3ISH 1.

1 xecTe
OnkeTaHyIbl ICKEe acBIPYIbIH 9IC — TOCUIAEPl
TakpIpbIOBI Cabak Typi CBIHBII
. ajana Typabl MOJIIMET
«OHnryctrik Kazakcrtan 0OJIBICBIHBIH K P yp
CTAaTUCTUKA, KecTe, auarpamma, | 8-9
KaJiajJapb»
MIPE3CHTALIHS
«OO0NBICBIMBI3IAFBl ©3€H, KONACPAIH | O3€H, KeNIepIiH TapUXbIH HIBIFY 7.9
TapuXbD» teri, pedepar
«OJIKEHIH KOPHEKTI JKepIepi» DKCKypccHst 5-9
«OnKeMi3 iy Bl agaMaap omipi
¥ P Pl XPOHOJIOTUSIIBIK KECTE 7-9
IITBIFAPMAITBUTBIFBDY
«OINKeMI3IIH DKOHOMHUKACED) Jlnarpamma, kecte TypiHjae 9
«AWMAaKTBIH dKOJIOTUSIIBIK JKaraaibly | [IpesenTarms 7-9

OOnbICBIMBI3ABIH ~ TaOUFaThl Typaibel aitaTelH Oosicak, OHTycTik Ka3zakcran
OOJIBICHIHBIH, ayMaFbIHJa KOPBIKTap MEH KOpFallaTblH TaOWFU ayMmMaKTap Typajibl He alTyra
6omansl? Meicanbel, 8 — chIHBINTHIH Kazakcran ¢u3ukanblk reorpaduscsiHblH TaOurar
30HaJIapbl TAaKbIPBIOBIHIA, KOchbMIIA TYpiHAe OOIBICBIMBI3ABIH KOPBIKTAphl HEMECE YJITTHIK
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casiOaKTap Typaybl alUTHIN KeTyre 0OJabl, SFHH KOPBIKTHIH aTbl, OFAaH CUIIATTaMa, Kail KbIJIbI
KYpBbUIFaHbI OHBIH TaOHFaTHI T.0

OlKeTaHy JXKYMBICBIH/IA OJIKeHI 3epTTEYIiH OapibIK HErisri omicTepi KOJAAHBLIYHI
MYMKIiH, oJlap: omebm, namaga Oakplaaynap >Kyprizy, KapTorpaduUsiIblK, CTaTUCTHKAIBIK,
Ko30eH IOy (BU3yaljbl), OHTIMENECYy MKOHE cayaJlHaMa KYprizy, (OTOCYypeTKe KoHE
OciitHepumpMre Tycipy. ©OAeOM TOCUI JereHiMi3 OKBLIATHIH ayMaK Typallbl 9p TypJii Oacma
MaTepualIapbliH KOJJAaHYMEH OaillaHbICThl. ONeOUETIICH TaHBICYIBIH MaHBI3bl OJIKE TYpaJIbl
OLTIMII aNJpIH-aJIa ATyFa MYMKIHAIK TYFBI3aTBIHABIFBIH/IA JKOHE OJI OJKEHIH J1aMy TapuXbl
TypaJIbl CypaKTappl menryre kemekreceai [3].

Hanana Oakpuiay >Kypri3y o/ici — HeTi3iHEH TaOWFaT XaFaalilapblH 3epTTey YIIiH
Komanbputagel. Onm MekTenTe Oap TEXHUKAIBIK Kypajjapiasl KOJIaHy apKbUIbI —Jlana
JKarJJalbIH]Ia 9p TYPIIl 3epTTeY KYMBICTApPBIH KYPri3yre OarbITTaJIFaH.

3eprreyaiH KapTorpadusIbIK oAici — 6©JKe ayMarblHIaFrbl IIapyalibUIbIK I€H
TaOMFATTBIH apachlHIAFbl KEHICTIKTIK YHJIECIMAUIIKTI amly MakcaTblHAa KOJIJIaHbLIAIbI.
ONKEeTaHYIbIK 3epPTTEY KYMBICTaphl KapTajJaH O0acTaaybl )KOHE HOTHXKENep KapTara TycCipulyil
THiC. 3epTTEYMIH MaHBI3ABI OOJIri — KEPruTiKTi KEepHiH TUIAHBIH Kara3zKa TYCIpy >KoHE op
TYPJI1 KapTajap KypacThIpy.

CraTHCTHKANBIK ONIC — ocipece XalbIKThl, IIAPYaIlbUIBIKTBI, SKOHOMHKAIIBIK
OaiimaHbicTap/ibl OKYy OapbIChIHIA JKMHAKTAJIFaH CaHJABIK KOPCETKIITEP/ll IpIKTEeN aiy KoHe
oJIap/laH KOPBITBIH/IBI LIBIFAPYMEH aHbIKTajaabl. bysl omic op Typil CaHIBIK MoIMETTEp.i
caHay, opTaIia KepCeTKIlTep/Ii MbIFapy, KecTelaep KypacThIpy jKOHE OJIAPBIH T'padHKaIIbIK
OeifHeCiH ChI3ymaH Typansl [4].

Ke30en miomy (Bu3yasael) ofici — OYI OKBUIATHBIH KYOBUIBICTAp MEH 3aTTap/Ibl
Oakputayra OarbITTasiFaH omic. O MEKTENTeri OJIKETaHYJBIK 3epTTeyNep/e, casxaTTapia,
IKCKypcHUsiapAa oTe JKul KoymaHbutiaabl. bipak om 0acka omicTepMEH YHIIECTIpiIMEreH
KarFdaia, KaKeTTl canalblK HOTHXKE Oepe anmaiael. JKeprumikTi  TYpFBIHIApPMEH,
OJIKCTAHYIIBIAPMEH OHTIMENIECY JKOHE cayallHaMma JKYPri3y ofiCi TapUXH >KOHE TYPMBICTHIK
JEPEKTEP Il KaJIIbIHA KeATIpyre, OyphIHHAH OCNTLTl aKImapaTThl aHBIKTAyFa MYMKIHAIK Oepei.
doTtocypeTke KoHe KMHO(DUIBMIE TYCIpy — OJKETaHy 3€pTTey KYMBICTapbIH KYprizyneri
MaHBI3/Ibl KypaJiaapibiy Oipi.

[IpakTUKanblK 9MiC — CO3 KOPHEKULIIK >KOHE MPAKTHUKAIBIK >KYMBICTBIH Oip-OipiHe
ocepiHeH Tyaapl. [IpakTHKambIK oJicke TaOWFAaT  OOBEKTUIEpIH TaHU OlTy, aHBIKTay,
AKCIEPUMEHT KYMBICTAphI KaTa/bl.

[IpakTHKaNbIK )KYMBICTBIH Ke3€HAEPI.

a). TakpIpbIOBI, MaKCaTHI.

0). Hyckay (MHCTpyKTax).

B). JKyMBICTBIH OpBIHAANYHI (TOKIpHOEH1 kacay).

r). KOpBITBIHIBICHIH Ka3y.

TaburaT OOBEKTUIEpIH aHBIKTay Ke3iHJE OKYILIbUIAp YIECTIpUIeTiH OOBEKTIMEH
YKYMBIC iICTEH/TI.

Mpicanbl: KEprumikTi >KepAiH OelHEeCiH KepCceTeTiH, Tay >KOTachl, TEHI3 Karachl,
OopMaH, caBaHHa T. 0. reorpadusiablK O0OBEKTUIEPAIH MXHHAKTAIl KOPCETETIH MaHOpaMaHbIH
MakeTiH )kacayra 0onapl.

TaOuru 0oOBeKTiHI TaHM OLTY SKCKypcHs Ke3iHAE KOJIJAHBUIBIN, OKYIIBUIAPABI 63
OeTIHILIe )KYMBIC icTeyre JIaFIblJIaHIbIpaIbl.

bakpimay omici — TaburaT KYOBUIBICTaphIH TaOWFH >KaFmaiifia epekiie ce3iMMeH
KaObLIay KOpray, asnail Oiny KaOinmerTepiH maambiTaipl. TYCIHIIpYAl ajablHA MakcaTr eTim
KOSIJTBI, OJ1 OKYIIBIIAP/IBIH 031 )KYPri3yiH, KOPBITHIHIBI IIBIFAPYBIH Talal eTeIl.

DKCIIEpUMEHT 9Jlici — KacaH Il JKaFaaiaa skacanbiHaasl W.I1. [TaBnos:

«bakputay TabuFaT HE YChIHCA COHBI JKUHAWBI, all TOXKiprOe TaOUFaTTaH HEHI aJIFbICHI
KEJICe COHBI alajb» — JIen a3abl [3].
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JKanmel MIBIFATBIH KOPBITHIHABL, MEKTENTE ©JIKETaHy >KYMBICTApbIH JKYPri3y, )KHHAFaH
MaTepHuanaapabl reorpadus cabakrapbiHia naianany eTe MaHb3abl. KazakcTaHHBIH OapiibiK
OHIpIEPIHIH OJIKe TapuXbl Ka3bUIFAH JAaWBIH OKYy oAcOMETITEepiHIH >XOK EKEHIH eckepe
OTBIPBIN, «ONKeTaHy» cabaFbl OKYLIBUIAPABIH ©3IHJIK FBUIBIMH HETi3l 13JeHicTepi MeH
[IBIFAPMAIIBIIBIFBIHA HETI37eyl KaXKeT. ONKeTaHyAbIH MaKCcaThl — CHIHBINITAH THIC HEMeEce
cabaKTa KOCBIMINA TYPJAE JKETULAIPY, OKYIIBUIAPIBIH JaMYbIHA, FBUIBIMH-KBI3BIFYIIBUIBIK
KO3KapachlH, TapuXH, OaWIBIKTApbIH OUIyre oJIeyMEeTTIK-TeoTpausiIblK — CYpaKTap/bl
MeHrepyre (MoieHH, FBUIBIMH, OUTiM, cayla KaThIHACBI, XAJIBIKTBIH IIapyalIbUIBIK SPEKET1)
KeTene .

O/1ed6ueTTep
1. Kazak Tl TepMUHIEpiHIH cajajblK FBUIBIMU TYCiHIipMe ces3ziri: ['eorpadus sxoHe reonme3us. - AiMarbl:
"Mekren" 6acmacer, 2007.
2. Uckammupoa 3.C., MaxwuroBa ['.3. T'eorpadusiHbl OKBITY OOHMBIHIIA OIICTEMENIK HYCKayliap: OKY-
onicremenik Kypai. — [lerpomasi, 2013. — 100 6.
3. bipmaramberoB ©.b., Kopibaesa I11.111., Mambipoa K.H. T'eorpadus: Herisri opra 6iniM Oepy aeHreiiHiH
6-9 chiHBINTapBIHA apHANFaH OKY Oaraapnamacel. — Actana, 2013. — 30 0.

K BOITPOCY O 3D-MOJIEJIJMPOBAHHMH B IIIKOJbHOM KPYKKOBOH
JAEATEJIBHOCTHU: AHAJIU3 IPOT'PAMMHOI'O OBECIHHEYEHUSA

AxmyTunosa Y.M., Uoparumos B.H., Myp3aaun b.b.
(CKY um. M. Kosvibaesa)

Pa3BuTHe KOMMBIOTEPHBIX TEXHOJOTHI M MPOTPaMMHOTO OOecleyeHUs] OTKPHIBAET
HOBBIE BO3MOKHOCTH Ui HCHOJIb30BAaHUS COBPEMEHHBIX CPEJCTB B paMKax MIKOJbHOTO
obOpazoBanus. Ocoboe MeCTO 3aHMMAalOT KOMIBIOTEpHbIE MporpamMmbl 3D-MoaenupoBaHus -
OJIHO U3 Haubojee TMOMYNSAPHBIX HAMNpaBlIECHUN HCIOJB30BAHUS HHMOPMALMOHHBIX
TEXHOJIOTHUH.

3D-MopenupoBaHue MpelCTaBIsieT COOOW MpoLecC CO3AaHUd TPEXMEPHOUW MOIENu
o0bekTa. 3amauya 3D-MomenupoBaHusS — pa3paboTaTh 3PUTEIBHBIM OOBEMHBIM 00pa3
xKesmaeMoro o0bekTa. [lpu 3ToM MoeTTh MOXKET Kak COOTBETCTBOBATH OOBEKTAM U3 PEAIbHOTO
MHpA, TaK U OBITH MMOJHOCTHIO abcTpakTHOM [3].

OTtcrofa BBITEKAIOT 0COOEHHOCTH M3Yy4YEHHS MPOTPAMMHBIX MPOIYKTOB, OCHOBAaHHBIX
Ha cucremax 3D-monenupoBaHus:

e BO3paCTHBIE OCOOCHHOCTH YUaluXcs;

e H3yYEHHE CHEIHAILHOTO MPOTPaMMHOI0 00eCIeUeHN S,

e JIOCTYIHOCTH 00OpYyIOBaHHUS.

Ynop Ha yrnybOnenHoe wusydyenue 3D-MomenmpoBaHusi Ha ypokax HH(POPMATHUKU
MOXHO JIeJlaTh B CTapIIMUX KjaccaxX, B CPEJHEM K€ 3BEHE 3Ta TeMa 3aTparuBaceTCsl BCKOJIb3b,
OTUEro W BO3HUKAET MOTPEOHOCTh B KPYKKOBOU JEATENbHOCTH. [ mepexoja K U3y4EeHHUIO
CHEIHATM3UPOBAHHOTO MPOTPAMMHOT0 00ECTIeYeH sl yyalirecs Ha CTapTe JOJDKHBI 0071a1aTh
HABBIKAMU TOCTPOCHHS MPOCTEUIINX KOMITBIOTEPHBIX MOJENEH M MMETh MPEACTaBICHUE O
3D-rpaduke, obOmacTax uX MpUMEHEHHUs, a Takke 00JiagaTh 3HAHUSMHU O THUIAX MOJENeH,
MPUHIIUIIAX TOCTPOSHUS, METOUKE U OCHOBHBIX dTarax MOJICIHPOBAHUSL.

Baxnyio ponp wurpaer BBIOOpP MPOTPAMMHOTO OOECTeueHUs Ui H3ydeHHs
TpexMepHOro MojenupoBaHus. CaMy pa3paOOTKy TpPEXMEpPHBIX MoOJeNeld  MOKHO
OCYILIECTBIISITh  PA3IMYHBIMU TPOTPAMMHBIMH  CpelcTBaMU. HekoTopoe mporpaMMHOE
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o0ecrieyeHne pacrnpoCTpaHsieTcs CBOOOIHO WM HAa OCHOBE CHEIHMAIbHON JHMIEH3UU IS
00pa30BaTeNILHOTO MPOIECCa, YTO B CBOIO OUEPEIb JEIAeT JOCTYITHBIM €ro 3y4yeHHe, OTUEero
MOBBIIIACTCS] MOTUBAIMS M HHTEPEC K U3YUCHHIO Kypca.

XOoTs B WIKOJBHOM Kypce HH(POPMATHKH TPEXMEPHOE MOJCIMPOBAHHE 3aHHMACT
JAJIEKO HE JIMIUPYIOIIYIO IMO3ULHMI0, MHOTHE Ydallluecs 3aUHTEPECOBaHbl 3TOW 00JacTbiO
pa3BuTHs TexHOJOrud. YToObl MO3BOJUTH YyYallMMCS PpACKpPbITh CBOW MOTEHLMAT U
YAOBJIETBOPUTHh MX O0Opa3zoBaTelibHbIE MOTPEOHOCTH NOTpedyercs HeMalao YCUIIMW, HO, B
KOHEYHOM pe3yJbTaTe, MX HWHTEPEChl MOTYT MPHUBECTH K JAIbHEUIIEMY YIIIyOJICHHOMY
M3YYCHHUIO TPOIYKTOB, OCHOBAaHHBIX Ha MOJICIIMPOBAHUHM TPEXMEPHBIX OOBEKTOB, a TaKKe
00yueHuIo paboTe CO CHCIHATTM3UPOBAHHBIM 000PYIOBAHHEM.

[Iporpammuoe oOecrieueHue siBasieTcss OcHOBOM 3D-monenupoBanus. B Takux
MporpaMMax  MPEJAOCTaBICHBI  COOTBETCTBYIONIME  WHCTPYMCHTAIBHBIC  CPEJICTBA,
HeoOxouMmble it cozaanus 3D-00bekToB. Mcnonbp3oBanue nporpaMm TpeXMepHOU rpa@uku
MPEOCTABISIET BO3MOXKHOCTh CO3JAHMS IOJIb30BATEICKUX OOBEKTOB ITYyTEM PHCOBAHUS
MONEPEYHbIX CEYEHUH M MX IpeoOpa3oBaHUsl B TPEXMEpPHbIE OOBEKTHI, JMOO MOCPENCTBOM
CO3/IaHUS U U3MEHEHHSI OCHOBHBIX T€OMETPHUECKUX MPUMHUTHBOB [ 1, C.32].

OpHOM W3 OCHOBHBIX 3aJlad TPU CO3JMaHMM Kpyxkka 3D-monenupoBaHHs SIBIISETCS
BBIOOP MOJXOASIIEr0 IPOrpaMMHOr0 0OecTeueH s, KOTOPOE COOTBETCTBYET TPEOOBAHUSAM:

® KauecTBa MPOrPaMMHOTO 00ECIIeUEeHHS;
® BO3PACTHBIX U IICUXOJIOTUIECKUX OCOOCHHOCTEH YJaIiXcsl;
® COBPEMEHHOM CHUCTEMBI IIKOJIBHOTO 00pa30BaHuUS.

B nanHOI craThe MBI NPOBEIM aHaIM3 HporpammHoro obecrneuyenus g 3D-
MOJISTMPOBAHUS, YTOOBI BBHIOPATh JIydIllee MPOTPaMMHOE OOECICUeHHE, KOTOPOE TMOI0MAET
JUIS OpraHu3aluu KPY>KKOBOM JIEATEIIbHOCTH B LIKOJIE.

TinkerCAD— oaHO ®3 Iy4mux OECIUTATHBIX MPHIIOKEHUN IS TEX, KTO TOJBKO
HaumHaeT 3aHuMarbes 3D-monenmupoBanueMm [4]. IlpunoskeHre MOXKET MCIOIB30BAThCS IS
3D-nevatn u co3manust 3D-mogneneit w3 mabiaoHoB mpocThix (GopMm. TinkerCAD Takke
MMO3BOJISIET CO3/aBaTh reoMerpuueckrue Gurypsl B 2D u mpeoOpa3oBbeiBaTh uX B 3D-Momenu.
OueHb MPOCTOM B OCBOCHUHU U 00J1a/1a€T XOPOUIUM (YHKIIMOHAIOM. B npuiioskeHun umerorcs
BHUJICO-YPOKH, TO3BOJIAIOIIME B KpaTyallllie CPOKM TOHATH OCHOBbL. B pabouem
MPOCTPAHCTBE CaiiTa JOCTYHHO OOJbIIOE KOJWYECTBO OOBEMHBIX NPUMUTUBOB, €CTh
MHCTPYMEHTBl MacIITaOUpOBaHUs, MPUBA3KUA K KOOPAHMHATHOM CETKE M K KIIOYEBBIM TOUYKAM
00BEKTOB.

3DSlash — ymuBuTenbHO TpOCTas B HCIOJb30BaHMU mporpamma [5]. B 3D Slash
UCIOJIb3YEeTCS] KOHIICTIHS MOOIOYHOTO CTpouTenscTBa. Co3maTh MOJENIb MOKHO C OJIHOTO
OTPOMHOTO OJIOKa yAamsisi MelKhe KyOukH, Onmarojaps TakKUM HHCTPYMEHTaM KaK MOJIOTOK,
Jpeib WIM BUPTYaJbHBIM KaMEHb-pe3aK, WIM C IYCTOro pabouero MpoCTPaHCTBA, CTPOS
MoJenb, no0aBmsis Kyouku uiu ¢opmy. ECTh BO3MOXKHOCTH J0OaBUTH LIBETA U UCHOIB30BATh
n300paxkeHuss B KadecTBe MmabmoHOB.[lpyrue ¢yHKIMM BKIOYAOT B cebs cozmanue 3D-
JIOTOTUIIOB M TeKCTOB. Jlorotunm wummoptupyercss uzoOpaxkeHHeM u mpespamaercs 3D-
MOJEIb, @ TEKCT BBOJUTCS U (hopMaTHUpyETCsl Ha MecTe U npeoOpa3oBbiBaeTcs B 3D.

Sculptris — 3To MHCTPYMEHT JUTsS CO3/IaHHS BUPTYaIbHON CKYJIBITYPHI, OCHOBAHHBII
Ha KOHIICTILIUHU JIETIKU TTIUHOM [6]. NHCTpyMEHT AJis MOIETHpPOBAHUS, €CIIM OCHOBHOM IENbI0
SBIJIIETCS CO3JJAHME CTAaTyU WIIM CKyIbNTyphl. [Iporecc cozmanus moaenu B Sculptris moxox
Ha yBIIEKATEIbHYIO UTPYy. DIIeMEHTapHbI HHTEpdelic MO3BOISET OUEHb OBICTPO OCBOUTCS B
paboueil cpene MpoAyKTa U UMHTYUTUBHO CO3/IaTh HEOOBIUHYIO, PEATHCTUYHYIO M KPaCHBYIO
MoAens. B mporpamme mpenCTaBiIeH IIMPOKUM BHIOOP KHUCTEH, MacOoK W Pa3IMYHBIX
WHCTPYMEHTOB, KOTOpPBIE MO3BOJIST "ClemuTh" MIOOYI0 3aAyMKY, K COXKaJICHHIO, HE UMEET
PYCCKOSI3BIYHYIO BEPCHIO, HO UHTEp(eiic MPorpaMMbl OYEHb MPOCT.
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SketchUp — 3to serkas B 3KCIUTyaTalldd porpaMMa, OCHOBHOHM (yHKIIMEH KOTOPOi
SBJIICTCS TPEXMEPHOE MOJCTUPOBAHUE OOBEKTOB 000 croxHOCcTH [7]. Y m0OHBIN
uHTEepQEic MO3BOISET C JETKOCThIO UCTOJIB30BaTh NMPOrpamMMy, Kak mpodeccuoHanam, Tak U
JIOJSIM,  KOTOpbIE  TOJBKO  B3sUIMCh  ocBauBaTth  3D-monenupoBanue. Bo3moxHO
CMOJICTUPOBATh JIOObIE OOBEKTHI, JOMa WM CIOXHBIE APXUTEKTYPHBIE COOPYKCHHUS.
[Iporpamma mo3BoJIIET KOHCTPYHUPOBATH 3/IaHUE KaK BHYTPH, MEOIHUPYS €ro, TaKk U CHAPYXKH,
n00aBIIsisl Pa3TUYHbIC dJIEMEHTHL. HUKaKMX OrpaHHYeHH, BCE 3aBUCUT TOJBKO OT (haHTa3HH.
Taxoke ciemyer ynmoMsiHyTh ¥ TOT (PaKT, YTO MPOrpamMMa HaXOJUTCS B CBOOOHOM JIOCTYyIIE, a
9TO 3HAYMUT, 4YTO MOY4YUTCA co3aaBaTb 3D-Qurypel, cmoxxeT Kaxjplii. OcoOeHHOCTAMU
porpaMmMel  sIBISIFOTCS: mHCTpyMEeHT «Push/Pully («Tsau/Tonkaii»), KOTOPBIA TO3BOJISET
T00YI0 TUTOCKOCTh «BBIIBUHYTB» B CTOPOHY, CO3JIaB MO Mepe e€ IMepeIBUKCHUS HOBBIE
OOKOBBIC CTEHKH; IIOYTH TIOJHOE OTCYTCTBHE OKOH TIPEABAPUTEIBHBIX HACTPOEK.
[TpUMUTHBHOCTH MHCTPYMEHTOB M OT'PaHUYEHHOE KOJMYECTBO TOTOBBIX MOJIENEH — CYKaloT
cdhepy ee IpUMEHEHHUS.

LEGO Digital Designer — ysiekaTenbHas HporpaMma, MpeACTaBISIONIAs CO00it
BUpTYanbHbIN KOHCTpYKTOp LEGO, ¢ KOTOpEIM MOXHO cobupaTh pasnuunble 3D-monenu [2].
[Iporpamma obGnagaer mupouaiimum crnektpom LEGO-3nemeHTOB Beex GopM U pa3MepoB
(6onee 700 >meMeHTOB), BKJIIOYas KOHCTPYKIMM y3KOTO Ha3HAu€HUs, HAIPUMEpP, I'YCEHHIIbI
WM JKeJIe3HOJIOPOKHBIE pelbehbl. KonmmdecTBo neTaneil He OrpaHnYeHO, OHU OTCOPTHPOBAHBI
M0 KAaTeTOPHsIM W CTPYNIHPOBAHBI 1O pa3Mepy. MOKHO JIeTKO TPHUOIIKATh, YAAIIATH U
pa3BopauMBaTh MOJ JIIOOBIM YIJIOM pabouyro 001acTh MPUIIOKEHHS, Kak U B 00bIYHBIX 3D-
penakropax. Taxke W geTany KOHCTPYKTOpa MOKHO MaclITa0MpOBATh U BpaIllaTh B IPEIeIax
TpexXMepHOU pabodeil 00JacTH MPHUIIOKEHUS B JIIOOOM HampaBiieHWU. Pe3ynbrarsl paGoThI
MOJKHO 3KCIIOPTHUPOBAaTh B PA3JIUYHBIX (hopMaTax M MCIOJIb30BaTh B JIPYTUX TPEXMEPHBIX
penakrtopax. B Tabmume 1 mpenctaBieH CpaBHHUTENbHBIM aHAIW3 MPOTPAMM, YKa3aHHBIX
BBIIIIE.

Tabmuma 1 - CpaBHUTEIBHBIN aHAIN3 TporpaMM 110 3 D—mo ieTmpoBaHuio

[TapameTp TinkerCAD 3DSlash Sculptris SketchUp LEGO
Digital
Designer
oC Bpayzep Bpaysep Windows, Windows, Windows
Mac Mac
MHuoroo6pasue - - - + -
WHCTPYMEHTOB
[Tonnepxka - - + - -
MOMYJISIPHBIX
dhopmaToB
[lognepxka AHTTUACKUN | AHTTIMACKUN | AHTTIUACKAN | AHIIAHACKAN | AHTIIMHACKUN
SI3bIKOB Pycckuii Pycckuii
HoctynHocte | becmiatHo becrutatno | becmiatHo becrutatHo/ | becruiatHo
IlnmatHO
YpoBeHb Havanbnueiii | Hayanensiii | Hauaneneii | Cpennuit HavanpHEbIH
3HAHUS

Takum oOpaszom, mro0as mporpamMmma MOXKET ObITh HCIOJb30BaHA B KPYKKOBOM
neqarenbHoCcTH 1o 3D-MozmenupoBaHMIO, MOTOMY 4YTO BCE NPEACTaBIECHHBIE MPOTPAMMBI
JOCTYIIHBI U MYJbTUMEAUWHBI, UIMEIOT COIPOBOXKACHHUE OT MOJEPATOPOB U IMOAJEPKUBAIOT
OOHOBJIEHUS CHCTEM, IIOCTOSIHHO yiydylllaeTcsi HHTepdeldc U pacmmpsiercst CHEKTp
BO3MOKHOCTeH. OiHaKo, Hanbosee yaaunble 11 paboThl B LIKOJIe, Ha Ha B3rad, SketchUp
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u TinkerCAD, Tak Kak OHM UMEIOT BO3MOXKHOCTh pa0OThl HA PYCCKOM SI3BIKE, UTO SBJISCTCS
OO0JIBIINM TUTIOCOM B paboTe C AETbMHU CPEJHHX LIKOJ, @ TAaKXKe IIKOJ 00JIACTHOTO 3HAYCHUSI.
Kpome Toro, maHHBIE POTpaMMBI JAIOT BO3MOXKHOCTH paboTaTh Kak ¢ rpaduKol, Tak U C
apxutekrypoit 3D-monenei.
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YK 001+304.5+378
OIEHKA ®YHKIIMUOHAJIBHOI'O COCTOAHUSA 310POBbA CTYAEHTOB

bazap6aesa C.M., baiioycuna C.K.
(CKY um. M. Kosvibaesa)

B macrosmiee Bpemsi nmpoOinema Mopdosiorndeckoro, (GyHKIHOHAIBHOTO H
MICUXUYECKOTO 3JI0POBbS MOJIOJBIX JIIOACH pe3Ko O00O0CTpHiiach, YTO CBS3BIBAIOT C
HKOCOIHAILHBIM HEOIAronoayyreM U BIMsSHHEM yueOHoM Harpysku [1, 3, 5, 8].

[Ipu 5TOM HEIOCTATOYHO U3YYEHBI BOIIPOCHI, CBS3aHHbIE ¢ MOP(HODYHKIIMOHATEHBIMU
OCOOCHHOCTSIMU  3[IOPOBBSl  CEJIbCKOIO KOHTHHTEHTA B COBPEMEHHBIX HKOHOMHYECKHX
ycnoBusx. Jlanueie MOpPodyHKIIMOHATBHBIX OCOOCHHOCTEH JIeTeil W MOAPOCTKOB ropoja u
cella TIOKAa3bIBaIOT CYIIECTBEHHBIE DPA3IMUYUSAX B OHTOTCHE3E, 3aBHUCAIINE OT COIHAIIBHO-
HKOHOMMYECKOTO TOJIOKeHus [6, 7]. Paznuuus Mexy HaceleHreM ropojia U ceja BhIPaKeHbI
B psjie TakuxX (PaKTOPOB, KaK XapaKTep pacCENICHUs CENbCKUX JKUTENeH, MeIUKO-CaHUTapHOe
oOcinyxuBaHue, crenruduka CelbCKOXO3SUCTBEHHOrO TpyAa u OblTa Ha cene W Ap.,
OTpeeNnsonue 0co0eHHOCTH  MOP(HO(DYHKIMOHATBHOTO M HCUXO(HU3UOIOTUYECKOTO
pasBUTHS U 3[0POBbs Hacesenus [2, 4, 5, 6, 10].

O6cnenoBano 400 yenoBek mepBoro Kypea (200 geBymek u 200 roHoreit) 17-18 net
— CTYACHTOB Ka3zaxckoi HamumoHasibHOCTH CeBepo-KazaxcraHckoro yHuBepcuTeTa UM. M.
KossibaeBa (200 cryneHToB ropojckoit u 200 CTyIeHTOB cenbCKoM MecTHocTH). Bcee
oOciieioBaHMsI TPOBOAMIAM B  mepBoil mojoBuHe JHA (¢ 9 1o 12 yacos).
MopdodyHKIIMOHANBHBIE TOKa3aTeNd ONpeAeNsli C HWCIOJIB30BAaHUEM CTaHAAPTHBIX
METO/IMK:

Aumponomempuueckue napamempsi oyenuganu no: pmane ([T), macce tema (MT),
oOxBary rpyanoit kinetku (OI'K). ITo nanusmm AT, MT u OI'K paccuutsiBanu unaexcsl Ketne
(MK), crenuu (UC), [Tunse (UIT) [3].
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U3 gyukyuonanvuvix  napamempos onpeoensiau: cuny kucreir  pyk  (KC)
(muaamomerpoMm) u kucteBod wmuaekc (KM) mo dopmyne: KUM= KC (xr) / MT (xr);
XKU3HEHHYI0 eMKocTh Jerkux (OKEJI) (Bo3aymHbIM criupoMeTpoM), sku3HeHHbIN naaeke (JKI)
no dopmyne: XKEJI (M) / MT (kr); 5JKOHOMHUYHOCTh JIEATEIBHOCTH CEPIACYHO-COCYAUCTON
CHCTEMBI B YCIOBHSIX OTHOCHTEIBHOTO ITOKOS OLEHUBAJIH 110 ABOHHOMY nipousBeaenuto (I1):
AT = (CAL x YUCC) / 100, toe: CAJl — cucronndeckoe apTepuaibHOE JaBIICHHUE, MM.PT.CT.,
UCC — gacToTra cepJeuHbIX COKpaIIeHHH, yu./MuH.[3].

[lonyuennelii Mmarepuasnl 00pabOTaH METOJaMU BApUALMOHHOM W Pa3HOCTHOMU
CTaTUCTHKH C TIPUMEHEHUEM HemapaMeTpuieckux KpurepueB CThIONEHTA I HE3aBUCHMBIX
BBIOOPOK 1pH ypoBHE 3HaUnMocTH p < 0,05.

PesyabTaTsl

Hamm uccnenoBanust aHTPONOMETPUYECKUX IMOKa3aTeNel CTYIEHTOB MOKa3alH, YTO
MUMEIOTCS BBIpOKEHHBIE MEKTPYNTIOBBIE M HHIUBUyadbHbIE pa3nuuns. [Ipu aHanmse qaHHBIX
ObUIO YCTaHOBJIEHO, YTO MO JJIMHE, Macce Tejla U MoKa3aTeasiM OKPYKHOCTU IPYAHON KIIETKU
UMEIOTCS 3HAYUTEIIbHBIE OTJIMYHS MTPH CPABHEHUH CEITbCKUX U TOPOACKHX JKUTENEeH (Tabmuma

1)

Tabnuia 1 - Mopdonornyeckre nokasareiau ropoJICKUX U CEIbCKUX CTYAEHTOB

[Toxazarenu T'opon Ceino JlocToBepHOCTH
? d ? d Q 3
(n=100) (n=100) (n=100) (n=100)

Poct, cMm 163,1+0,4 | 172,6+0,3 | 159,3 + 0,3 1712 +0,4 | * *
Bec, kr 55,8+ 0,6 | 71,3+0,4 |61,2+0,7 736+04 |* *
OI'K, cm 84,1 +0,6 | 92,1+0,4 | 87,01+ 0,5 948+ 04 |* *
Nnnexc Ketne, 209+0,2 {239+0,1 |241+0,2 251+01 * *
Kr/m?

Wnpexc crennn (0,83 + 0,006/0,73+ 0,009| 0,76 +0,006 | 0,70+ 0,003 | * *
Wnpnexc [lunne 23,1+1,08 | 9,2 40,7 11,3+1,1 2,8 40,8 * *

Ilpumeuanue: 30eco u 6 nociedyrWux mabIUYaAx 368e300UKAMU  YKA3AHLL
00CMosepHble OMIUYUSL MeNCOY 20POOCKUMU U cenbCKumu cmydenmamu *< 0,05 , u/o -
HeO00CmosepHbl

Bo Bpemst 00ydenust B By3e (HU3MUYECKOE Pa3BUTHE M (YHKIHOHAIBHOE COCTOSIHHE
CTYJIEHTOB TECHO B3aMMOCBS3aHbI M SBIISIOTCS BAXKHBIMH IOKAa3aTC/IIMHU  3710POBBS,
aanTallMOHHBIX BO3MOKHOCTEH OpraHu3smMa B Iepuoja ydeOwl. JlureparypHble TaHHBIC
CBHIETEIBCTBYIOT 00 YXYIUIEHHH (PU3HYECKOTO Ppa3BUTHS COBPEMEHHBIX B IIPOIECCE
obyuenwus [1, 3, 8].

AHTpPOIIOMETPUYECKHE MOKA3aTEIH TOTAJIBHBIX Pa3sMEPOB Tejla TOKAa3bIBAIOT IIEJIbIH
KOMIUIEKC COMAaTHYECKUX 0COOEHHOCTEH, ONpeIesIONInecs 3HAUNTEIbHBIM BIUSIHUEM MECTa
NPEKHETO MPOKUBaHKs. bBoyiee BBICOKHE 3HAYEHHMsT MAacChl Teja U OKPYKHOCTH TPYIHOM
KJIETKH UMEIOT CEJIbCKUE XKHUTENU 000ero mosa. J[MHa Tea BhIlIe y TOPOICKUX JKUTEIEH BO
BCEX HCCIEAYEeMbIX TpyInax. AHalu3 aHTPOMOMETPHUYECKHX MOKa3aTeliel CTYJACHTOB B
3aBUCHMMOCTH OT MeCTa MPOKUBAHHS IMOKa3aj, YTO B OTJIMYHE OT TOPOJCKHX, CEIbCKHE
CTYZIEHTBI 000€ro0 1MoJIa UMEJH JOCTOBEPHO OoJiee HU3KHUit pocT (Tad. 1).

Beco-pocroBoit nnaekc Kerine y ropoickux CTYAEHTOB 3HAYUTEIBHO HHKE, YeM Y
xwureneit cena. [IpoBeieHHas OlIEHKa Macco-pOCTOBOrO cooTHomIeHus (o uuaekcy Ketne) y
JIEBYIIICK MMOKa3aja, 4TO BO BCEX HCCIEAYEMbIX TPYyIIax MHIEKC HaXOIWJCS B Mpeaenax
BO3PACTHO-TIOJIOBOM HOPMBI, OJHAKO OH OBbUT JOCTOBEPHO HH)KE B TPYIIE TOPOJICKHX
CTYIIEHTOK, YTO CBUETEILCTBYET O MEHEE IIIOTHOM TEJIOCIIOKEHHUHU JIEBYIIEK JaHHON TPYITIIBI
10 CPABHEHHIO C CETbCKUMHU.
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Tabmuua 2 - PacnpeneneHne CTyJJCHTOB U3 CEBEPHOTO U FOXKHOTO PETHOHOB IO THIIAM
koHcTUTyIu (%)

Tur KoHCTUTYLHH AcTeHnuecKkuit HopMmocTtennueckuit I'unepcrennyeckuin
¢ s ¢ 3 e 3
T'opon 27 - 57 49 16 o1
Ceno 5 - 53 21 42 79
Ananus KOHCTUTYL[UOHAJIbHBIX THUIIOB HOATBEPKIAET npeoOafaHue

HOPMOCTEHMUYECKOT0 TUIIA CPEJU CTYJIEHTOB, IPOKUBAIOUINX B TOPOJIE U T'MIIEPCTEHUUECKOTO
TUTIA CJIOKEHUSI — CPeIM CeNbCKuX kuteneit (tadu.2). Uuaaexc [Munbe OombIine y TOpoIaCKUX
CTYIEHTOB, YTO O0BsICHSIETCS 00Jiee BBICOKMUM POCTOM U MEHBIIIEH Maccoil Tena

Tabnuna 3 - Tlokazarenu Gpu3NUecKoro 310pOBbs TOPOACKUX U CEJIbCKUX CTYIEHTOB

[Toxazarenu T'opon Cemno Hocrosep-

HOCTh
? J Q d | d
(n=100) (n=100) (n=100) (n=100)

Jlunamomert- 32,6+ 0,7 49,7+0,6 36,6+0,6 54,06+0,6 * *

pHs, KT

Kucrepoii 0,55+0,01 0,65+0,007 0,57+0,01 0,70+0,008 | ®/g | *

WHJICKC , V.C.

JKEJI, mut 3036,9+49,7 | 4219,01+76,3 | 3310,4+ 57,6 | 4592,9+ 63,4 * *

KU, mna/kr 55,1+1,09 59,3+ 1,09 54,6+1,04 62,6 +0,9 v/m | *

UCC, yn/mMuH 67,6 + 0,8 74,3+ 0,6 71,3+0,9 69,1 +0,6 * *

CAJl, mm.pr.ct | 111,941,05 120,3+0,9 117,5+1,06 1159+0,9 |* *

JAJl, mm.pr.ct | 66,6 +0,9 72,3+0,9 69,4+ 0,9 67,9+0,9 * *

[T, mMm.pT.CT 453+1,1 48,4+1 48,2 +1,05 48,1+ 0,6 H/I | °H/1

I, y.e. 75,8+1,2 89,5 +1,1 84,09 +1,4 80,1+1,04 | * *

Apanrtanmonusii| 1,8 + 0,02 2,1 +0,02 2,07+0,02 2,01+0,01 | * *

MOTEHIMAaI, Ol

YpoBeHb 74 +0,3 6,1 +0,3 7,1+0,3 7,7 +0,3 H/n | *

(hu3UIeCcKOTO

3I0POBBS, OaILT

OueHka py4HOM AMHAMOMETPHM CTYIAEHTOB B 3aBUCHUMOCTH OT MECTa IPOKUBAHUS
MoKasala, 4TO CeJIbCKHE OHOIIM W JEBYIIKM HUMEIOT 0Oojiee BBICOKHE IMOKA3aTeId CHIIbI
npaBoii U eBoi pyk (tadm. 3). CpeaHue mapaMeTpsl y FOHOLICH U JIEBYIIEK COOTBETCTBYIOT
CPEIHECTaTUCTUYECKUM TOKazaTeasiM Jisi JaHHOro Bo3pacTta. [lo 3HaueHHI0 KHCTEBOTO
MHJIEKCA TOPOJICKUE CTYAEHTHl OTIMYAIUCh 0oJiee HU3KMMH TOKa3aTeNIIMH, YeM CEeIbCKUE
(Tabm. 3).

OYHKIMOHATBHOE COCTOSHUE KapAWO-PECIUPATOPHON CUCTEMBI SBISETCS Haubomee
WH(OPMATUBHBIM TMMOKa3aTeJeM JUIsl OIEHKH aJalTHBHBIX BO3MOXHOCTEH BCEro OpraHus3ma,
TaK KaK OHa aJICKBaTHO pearupyeT Ha BHEIIHUE BO3JAEHCTBUS U JOCTYIHA ISl UCCIIEI0BaHUS
[1, 2, 3].

Ouenka cpennerpymnmnobsix nokasareneid CAJl u 1A/ y CTy1IeHTOB B 3aBUCUMOCTH OT
MecTa TPOKMBAHMsI MMOKa3aja, YTO TOPOJICKHE FOHOIIM MMEJH JIOCTOBEPHO OOJiee BBHICOKHE
sraueHus. Cpenu aesymiek yposeHb CAJl U IAJ] ObLa BhIIIE Y CENBbCKUX AeBYIIEK (Tabm. 3).
[Tony4yennsie gaHHbIE N0 TIOKa3zaTennto AJl cornacyroTcsi ¢ UCCIEI0BaHUSIMU JIPYTUX aBTOPOB,
MOKA3aBIIIKX, YTO Y CEIbCKHX JKUTeNeH ypoBeHb AJl Boite [6, 7, 9].
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Wnrerpansayto BenunuunHy, oobemunstomytro CAJl m YCC, npencrasisger coboit
uHaekc PoOuHcoHa, wnm aBOIHOe mpousBeneHue. OTpurarenbHas BO3pacTHAas IWHAMHKA
BenuuuH [II1 cBuperenscTByeT 00 yIyylIEHMM MEXAHMUYECKON MAEATENbHOCTU CepAla U
COCTOSIHUSI ammapaTra KpoBooOpamieHus B 1eoM [3], o 6ojiee SKOHOMUYHOUN JesTeIbHOCTH
cepaiia B Mokoe W yBenwdeHun (yHkiumoHambsHOTro pesepBa [10]. Cpemm neBymiek Oosiee
BhicOKHE Tokazatenu JIII 3aperucTpupoBaHbl y CEIBCKUX JIEBYIIEK, TOTJa Kak Cpeau
FOHOIIICH JTAaHHBIN MMOKa3aTellb ObLT BBIIIE Y TOPOJCKHUX JKUTENeH (Tadi. 3).

CpaBuutenbubiii ananm3 JKEJI ctynenToB mokazan, yto Oojiee HU3KHE IMOKA3aTENH
KEJI umenu ropojackue ctyAaeHTsl. CpaBHEHHE CPEAHECTATUCTHYECKUX 3HAYCHUN 00BhEeMHOM
XapaKTEPUCTHKHU JIBIXaTeIbHOW CUCTEMBI TIO3BOJISIET KOHCTaTupoBath, uto JKEJI y crynenToB
B OCHOBHOM HHXE, YeM BO3PACTHBIE JOJDKHBIC 3HaueHUs HOpMBI (Tabi. 3). B To ke Bpems
nokazarenu JKEJI y ropoACKux CTyA€HTOB OKa3aJUCh JOCTOBEPHO HWXKE, YEM Y CEIBCKUX
cBepcTHHKOB: toHOmU: 4219,01+76,3 mur u 4592,9+63,4 mi; aeymku: 3036,9+49,7 mu u
3310,4+57,6 M1, COOTBETCTBEHHO.

BaxxapiM mokazatenemM (GYHKIIMOHUPOBAHUS JBIXaTEIbHOW CHCTEMBI  SIBJISICTCS
*u3HeHHbIH wuHIekc (OKUW), orpaxaroumuii ypoBeHb (YHKIMOHAIBHOIO oOOecredeHus
opranusma kuciopoaoM. XKW xapaktepu3oBascsi y TOpOJCKUX U CEIbCKUX FOHOIIEH KaK HHXKE
cpennero. Cpenu EBYIIEK JaHHBIN MOKa3aTeb OB BBIIIE Y TOPOJACKUX (Tabm. 3).

Jlnst  OOJIBIIMHCTBA FOHOMICH W JEBYIIEK TOPOJCKOW M CETCKOM MECTHOCTH
XapaKkTepHa yAOBIETBOpUTENbHAS anmantanus (1-i «ypoBeHBb 370pOBBS»). Y CTYACHTOB
ropo’kaH ypPOBEHb aJaNTAIl[MOHHOTO TOTCHITMANA HIbKe. J[aHHBIe MOKa3aTeau COOTBETCTBYIOT
COCTOSIHMIO HaIpsDKEHHUSl aJanTallMOHHBIX MEXaHH3MOB, MPH KOTOPOM (YHKIIMOHAIHHBIC
BO3MOXHOCTH 0O0€CIEeYMBAIOTCS 3a CYET MOOWIM3AlMM BHYTPEHHUX (YHKIIMOHAIBHBIX
pE3epBOB.

Ha ocHoBe pe3ynbratoB (pusmueckoro pasBuTus, (YHKIHMOHAJBHBIX IOKa3aTeneit
KapAHO-peCcIUpaTOPHONA CHUCTEMBI, a TAaK)K€ MHTErPAJbHBIX 3HAYEHHH YpOBHS (U3UUYECKOTO
3JI0pPOBbSI MBI PACCUUTANIM TMPOLEHTHOE paclpeesieHHe CTYACHTOB M0 YPOBHIO (PU3UYECKOTO
310poBbs. bosbilie MoJIOBUHBI CTYICHTOB UMENHU cpeaHuil (ropoackue - 57% nesymek u 43%
IoHOIIeH, cenbekue — 49% toHowmu u 52% neByIiKy) ypoBeHb GU3NYECKOro 340poBbs. Cpeau
oOcienyeMbIX HU3KHI ypOBEHb 3/0pOBbs Mpeobnanan y ropoiackux roHomei — 29%. Ilo
YPOBHIO 3[I0POBBSI BBIIIE CPEAHEro Mpeobianana Tpylna ropoiCKUX CTyAeHTOB. B To xe
BpeMsi BBICOKMH YPOBEHb (DU3UYECKOTO 3/I0POBBS 3apPETUCTPUPOBAH JIMIIL Y CEIbCKUX
cTyneHTOB (2% neBymku u 1% 1oHOIIHN).

Takum o0pa3zoM, mpoBe/ieHHAs OIIEHKa YPOBHS (PU3MUECKOTO 370POBbsI CTYACHTOB 1
Kypca B 3aBHCHMOCTH OT MECTa MPOKMBAHUS BBISIBIIJIA, YTO y CTYAEHTOB, MPHEXaBIIMX Ha
oOyueHue W3 cela ypOBEHb 3J0POBbsS BHIIIE, Y€M Y HMX TOPOJICKUX CBepcTHUKOB.Tak, y
CTYICHTOB, NMPHEXaBIINX W3 CEIbCKOW MECTHOCTH, BBISIBICHBI JOCTOBEPHO 00Jiee BBICOKHE
3HaueHUs MOPQOJOTUYECKHX U (U3MOJOTHYECKUX IMOKaszareje, 4eM y HX TOPOICKUX
cBepCcTHUKOB. [Ipu 3TOM IOHOIIM, HE3aBUCHUMO OT MECTa MPOKUBAHUS, UMEIOT 00JIee BHICOKUE
TOTAJIbHbIE pa3Mepbl U aJaNTHUBHBIE BO3MOXKHOCTH CEPACYHO-COCYIUCTONW CHUCTEMBI II0
CPaBHEHHIO CO CBEPCTHHUIIAMHU.
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V]IK 50.152

YCTAHOBKA "YMHbBIX MYCOPHBIX BAKOB" 11O I'. TIETPOITABJIOBCKY
CEBEPO-KA3BAXCTAHCKOM OBJACTH

BaiioycunoBa C. b., Adoapaxmanos E.A.
(CKY um. M. Kosvibaesa)

[IpombImIIeHHBIT ¥ OBITOBOM MYCOp, OTXOIbI — 3TO TJIOOanbHAs AKOJIOTHYECKAs
npo0ieMa COBpEMEHHOCTH, KOTOpasi HECeT yrpo3y Ul 3J0POBbs JIIOACH, a TaKXkKe 3arpsa3HsIeT
OKPY)KAIOILYI0 cpely. ['HUIOIMEe YacTUIBl OTXOJOB, SBJISIOTCS HWCTOYHUKOM DPA3MHOKEHHS
MHKpPOOOB, BBI3bIBAIOINX WH(EKIMU U Oosie3HU. PaHee Hammume OTXOI0B HE OBLJIO OCTPOM
po0IeMoi, OCKOJIbKY MYCOpP U pa3iMYHbIE BEIIECTBA NepepadaThiBAIUCh €CTECTBEHHBIM
MyTeM B HPUPOJHBIX ycioBHsX. Ho HbIHE dYenoBeyecTBO H300peno Takue MaTepHallbl,
KOTOpbIE UMEIOT OIPOMHBIA CPOK Pa3lIoKEHUS U €CTECTBEHHBIM IyTEM IMepepaldaThIBalOTCS
HECKOJIbKO coTeH JieT. Ho neno He Toiibko B 3ToM. KonMuecTBO OTXONOB 3a MOCIEIHHE
JIECSITKU JIET CTaJI0 HEBEPOATHO OTPOMHBIM. CpelHecTaTUCTUYECKUI KUTENIh Meramnojuca B
roa npou3BoguT oT 500 mo 1000 kwmmorpamMm mycopa W OTXOJOB. UTOOBI YMEHBIIUTH
KOJIMYECTBO MYCOpa, MOXHO TIepepadaThiBaTh OTXOAbl M BbIpabaThIBaTh BTOPCHIPHE,
MPUTOJHOE JUISI MOCIEAYIOUIEr0 HCIOIb30BaHUS B MPOMBINITICHHOCTH. CyIllecTBYeT menast
UHIYCTpUS  MYyCOpOIepepadaThiBAIOIIUX W MYCOPOCKUTAIOUIMX  3aBOJOB, KOTOPbIE
nepepadbaThIBAIOT U YTHIM3UPYIOT MYCOP U OTXOJIbI TOPOJICKOTO HACENICHUSI.

B nanHO#1 cTaThe MBI XOTENIH OBl OCTAHOBUTHLCS HA CBOEM PEUICHUH JTaHHOW MPOOJIeMBbI B
HaIlleM peruoHe.

B ropone 3auactyro mpoOnemMoi CTaHOBSATCS JIETy4He€ IMaKeThl MO YIulaM, OaHKU U
MHOTHE Jpyrue octaTku. OIHHM M3 0YaroB JAHHOW MPOOIEMBI SBISIOTCS MEPENOTHEHHbBIE
MycopHbIe KoHTelHephl. [Ipobiema 3akmodaeTcs He TOJIBKO B TOM, YTO UX HEJOCTaTOYHO, HO
Takke TO YTO B Pa3HBIX JOMax pa3Has CKOPOCTh 3amojiHeHUs. MHOTOe 3aBHUCHUT OT
KOJIMYECTBAa TMPOXKMBAIOIIMX M WX BO3pacTa. Mycop pa3HOro THIA BBIBAIMBACTCA U
pasneTaercs Mo OKpyre. JTO BBI3BIBAET HE TOJBKO CKBEPHBIN 3amax, HO TaKKe MpPUBIEKaeT
BCSAKYIO JKUBHOCTB. JIFoAM 3a4acTyro SIBISIOTCS CBUACTEISIMHU APAK YIUYHBIX TICOB U KOTOB,
clieTa 4aeK W TOMYy MoJ00HOTrO. Bce 3TO HeraTwBHO cKa3bIBaeTCs Kak Ha BHEIIHEM BUJC
ropoJia, TaK M Ha €ro 3KOJIOTUYECKOM COCTOSIHUU.

Cpenu xuteneii ropona [leTponaBioBcka mpoBeieH OMPOC MO Ka4yecTBY BBIBO3a Mycopa
1 €r0 CBOEBPEMEHHOCTH. J[aHHBIN OMpOC HAIpaBJIeH Ha BHISBICHHE MPOOIEMBI U €€ OCTPOTHI.
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Tak >xe M3y4eH COCTaB OJHOTO MYCOpPHOro Oaka. Dta MH(OpMAIMs MO3BOJSET y3HATh
MPOIEHTHOE COOTHOIIEHUE Pa3IMYHBIX THIIOB MyCOpa M BBICUUTATh CKOPOCTH 3arlOJIHECHHS
KaX70ro u3 0akoB U X Oyaymre o0beMbl. Ompoc mokaszal, 4To mpodiemMa peanbHa U )KUTEITU
TOTOBBI TIOJJICPIKATh TAKyI HHUI[MATUBY.

VYcranoBka "yMHBIX' KOHTEHHEPOB HE TOJIBKO OOJEerduT cOOp, a TakKe CHENaeT ero
CBOEBpEMEHHBIM. Takue KoHTeHHepbl OyyT pa3/IesieHbl [0 COCTaBy MyCcOpPa U €ro KauyeCTBaM.
OTO O3HAa4YaeT YTO OHU IMO3BOJIAT MPOBOJUTH COPTHUPOBKY M JAIBHEHIIYIO THepepaboTKy
orxo70B. KoHTelHeppl HaXOAWTHCS TOJ 3eMJiei, TakuM 0O0pa3oM YMEHBIIAIOT
pacrpocTpaHsIeMblIi 3amnax.

Cam o cebe MycopoCOOPHUK COCTOUT M3 3 COCTABISIONINX, 3TO:

1) XKene300eTOHHBII TPUAMOK;

2) IMnaTdopma Ge30macHOCTH;

3) BeiemHas 4acTsb.

Puc. 1

1. XKene300eTOHHBIN TPUIMOK, €ro (QYHKIUS MPOCTa - ObITH BKOMAHHBIM B 3€MJTI0 U HE
JOIyCKaTh MOMaJaHus TPYHTOBBIX BOJ BOBHYTPb U HA00OPOT, HEUUCTOT B TPYHTOBBIE BOJBI.
Tak kak BOJa YCKOPHUT MPOLECC THUEHUS MYycOpa BHYTPH, YTO MpPHUBEAET K HEU30eKHOMY
MOSIBJICHUIO HENPUSTHBIX 3amaxoB. A TakKe BOJa CHOCOOHAa HAapYIIUTh IEJIOCTHOCTh
KOHCTPYKIMU 6aka U miaaTgopMel. BeToH HCmonb3yeTcst THAPOCTOMKHIA.

2. Ilnatrpopma Oe30macHOCTH YCTAHOBIIEHA C LENbI0 MPEJOTBpAIICHUS MAJCHUS B
mpHUAMOK Jrozieit u xiama. [Ipeacrapnser co0oil 1Be caM03aKphIBAIOIIUECs CTBOPKH, KOTOPbIE
cniocoOHbI yaepxats 10 150 kxr Beca.

MogbEMHbBINA MexaHUsm

HasemHasn yactb c6opa mycopa

MycopHbIiA KOHTelHep

MexaHu3m OUYUCTKU

Puc. 3
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3. BolemHas yacTth

Kaxxnplii TOM3eMHBIN  KOHTEHHEp OCHaIeH OOOpyJOBaH AaBTOHOMHOW CHCTEMOM
MOXKapOTyIIEeHUsl. B KOHCTPYKIIMU yCTaHOBJIEH NOpOMIKOBBIM orHerymmrens CIIPYT-1,
cpabaThIBaeT MpH MOBBIIIEHHH TEMIIEPaTyphl Bo3ayxa B KoHTeiHepe Bbime 68°C. Takxke B
ryOMHe KOHTEWHEepa JIOJDKHBI OBITh YCTaHOBJEHBI aOCOPOEHTHI, KOTOpbIe OyIayT
GWIBTPOBATh M HAKAIUIMBATH 3aIlaxH, XUJKOCTH BbIIEIIEMbIe MycOpoM. UTO MpeaoTBpaTUT
pacrpocTpaHeHHe 3anaxa u3 0aka.

Kaxxnplii KOHTEHHEp OCHAILlEH Ja3epHbIM JAaTYMKOM, 3amnojHeHus mycopom u GPRS-
MOJEMOM JJIsl AUCTIETYEPU3ALMU JJOTUCTUKHU.

Puc. 4 Conneunas 6arapes

Bce aT0 muTaeTcs oT akKyMyJISITOpHOU OaTtapeu, KOTopasi B CBOIO OUepe/b 3apsKaercs
JTHEM OT coJTHeuHOU Oatapeu. Ha ¢hoTo BuaeH mpoliecc pasrpy3ku KOHTEHHEpa CreruaibHbIM
MYCOPOBO30M.

Puc. 5 IIpouecc pasrpy3ku

3a HaAmOJHSAEMOCTBIO M COCTOSHHEM KOHTCﬁHCpOB CJICOUT AUCIICTUCP. 3aMCTI/IB, qTo
KOHTCfIHep OJIM30K K 3al10JIHCHUI0, MaAIllMHA BBIC3KACT II0 YKA3aHHOMY aApcCCy, IIOITYTHO
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COCTaBJIsAE MAapLIPYT JPYTMX 3alOJIHEHHBIX KOHTEHHEPOB MJIs YMEHBUIEHMs 3aTpaT Ha
pa3Bo3Ky 0aKoB 1O OTHebHOCTU. TakuM 00pa3oM, B Gakax He coOupaercs Mycopa OOJbIIEM,
9EeM JIOJDKHO OBITh.

BbiBoa: KoHTEHHEPBI HE TOJBKO COPTUPYIOT MYCOP, HO TaKK€ 3HAUYUTEIIBHO CHUXKAKOT
3arps3HeHne ropoja. CBOoeBpeMeHHas yOOpKa MpenoTBpaliaeT pa3dachlBaHHS Mycopa MU
3amaxa mo onmusiexaimeil Tepputopur. OHE HEOOJBIIOTO pa3Mepa CHAPY)KH, YeM He TOPTAT
ACTETUYECKUM BUJ ropoja. Takue KOHTEHHEpbl COBPEMEHHAs 3aMEHA CTAphIM aJIFOMUHUEBBIM
O0akaM. Tak Kak TPOEKT HANpaBJICH Ha W3MEHEHHE IIeJIOW CHCTEMBI, OH JOJDKEH OBITh
MOJJIeP)KUBaeM HE TOJBKO HApOJOM, HO TakKe (MHAHCHUPOBAH OpPraHaMHU YIIPABJICHUS.
[TomoOHBIE KOHTEHHEPHI yKe ycTaHOBJICHHB B Poccum m MHOTMX EBpomeiickux crpanax. B
3TOM IPOEKTE U3HAYaJIbHbIe KOHTEHHEpPHl ObUIN JOpabOoTaHbl U MPUCIIOCOOIEHBI K MECTHBIM
YCIOBHUSM JUIs JJOKAJIbHOTO IPUMUHEHHUSL.
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H.B. Mumenko, H.B. Opernankosa. - 2-e u3f., ucmp. u goim. - M.: U3gareasctBo FOpaiit, 2019. - 206 c.

6. Tpudonosa, T.A.IlpuknamgHas >KoIOrHs uYeloBeka: ydued. mocoowe i By3oB / T.A. Tpudonona,
H.B. Muenxo, H.B. OpeninukoBa. - 2-e u3j., ucnp. u joi. - M.: M3patenscto IOpaiir, 2018. - 206 c.

V]IK 914

PACCYXIEHUE HA TEMY «MEXXHAIIMOHAJIBHBIE KOH®JIUKTbI
HA TEPPUTOPUU AMEPUKHN»

bakuna E.O.
(MI'Y um. H.I1.Oz2apesa)

B mHacTtosimiee Bpemsi MPaKTUYECKH OTCYTCTBYIOT KOMILUIEKCHBIE 3KOHOMHKO-
reorpaduueckue H  COIMAIbHO-reorpaUuecKue  HCCICIOBAaHUS  MEKHAIMOHAIBHBIX
koH(paukTOB. Heobxoaumo, n3ydas MeKHAIIMOHAIbHBIE KOH(DIUKTHI, MPOCIEIUTh UCTOPHUIO
UX BO3HUKHOBEHHS U pPa3BUTHs. BaXXHO OLIGHUTH COBPEMEHHOE COCTOSHHUE JTaHHOU
mpoOieMbl, Tak Kak KOH(IUKTHI HOCAT HEYCTOWYUBBLIM XapakTep W Jake KpymHeHmas
SKOHOMHMKA MHpPa MOJKET IIOHECTH 3HAUMTENIbHBIM YpPOH, €CIM HE HCCIEN0BaTb U HE
KOHTPOJHUPOBATh JaHHBIE MpoIlecChl. B Xo/e rccnenoBanus ObLIN BBIIEICHBI OCHOBHBIE 30HBI
KOH()JTUKTOB Ha TEPpUTOPUH AMEPHKM M JaHa WX KpaTKas XapaKTepUCTHKA C aBTOPCKOM
TOYKH 3pEHHUS.

3ona koH(uukTa: MunHeanonuc, Kondnukryromue >THOCH: adpoaMepuKaHIbl (U
HErpouIHas paca B LIEJIOM), aMepHKaHIbl (Oenbie); KpynHeiimne ropoia 30HbI KOHGIUKTA:
Atnanta, bocton, belikepcunn, Illapnorr, Yukaro, Iluanmanatu, KomamOyc, [lamnac,
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Hensep, Herpoiit, Xsiocron, Kanzac-Cutu, Muauananonuc, Jlac-Berac, Jloc-Anmxkenec,
Memouc, Hero-Hopk, ®unnke, Puumonn, Hoprneny, Cusra u ap. [1, 2, 4]:

[osxanyii, cambiit HamrymeBInid KOHGIUKT 2020 rona. [IpruuHbl JaHHOTO KOH(IMKTA
3aKITI0YAI0TCSl B PACOBON IMCKPUMMHAIIMH, TIOJHLEHCKOTO Oecripenena 1 yrHeTCHHUS.

26 mas 2020 roma HayaiduCh NpOTECTHl B MuUHHeanojuce, CIpOBOIMPOBAHHEIC
youtictBoMm Jxx. @noiina. k. @noiin ObuT ahpoamepukaHiieM, KOTOPOTO 3aaepKaiy 25 Mas
U TIpU 33Jep>KaHUuU MOJIMLIEHCKUN 3aAyllni €ro KOJEHOM, OYEBMJIbI PACIPOCTPaHUIN
BUJICO3AIMUCh, TAe JIKOPIK TOBOPHI MOJHIEUCKOMY: «oduilep, MHE TPYAHO BIIIATh,
yoepute moxanyicra HOTY». OJIHOBPEMEHHO C €ro THOeNIbI0 ObLII MHIMJICHT, IPH KOTOPOM
Obul yOMT TOAPOCTOK, KOTOPBIA Tarkke ObUT adpoaMepuKaHIEM U TOJHIEHCKOMY
«IIOKAa3aJI0Ch» YTO OH MPEACTaBISAET OMAacHOCTh. B 000uX ciydasX NoJIMLIENCKUX HE OCYIUIIH,
OHU TaKXe MPOJ0JDKAIOT padboTy.

Ha d¢one »5Tux coObITUH cCTamu BCHOBIXMBAaThb MUpPHBIE TPOTECThl, KOTOPBIE
nojyiepxkuBanio awkeHue Black Lives Matter, oTcTamBaroiee npaBa HETPOUIHON pachl.
JlaHHast akus MOJIy4Msia MOAJEPKKY CO BCErO MUPA, HO Y HbIHEUIHEW BJIACTH CBOE€ MHEHUE
Ha 3T0T cueT. [lo mMHeHuio MHorux mnonurosnoros, J[. Tpamm Ha ¢oHe 3TUX COOBITHI
3HAYUTEIBbHO MOHU3WI CBOM aBTOpuTeT. Ha mHAX m3BecTHBIM meBen u komno3utop K. Yact
3asBUJI, 9TO Oy/ieT 0auIOTUPOBATHCS B IPE3UICHTHI (OH MPUHAJICKUAT K HETPOUTHOM pace) u
OyZeT oTCTauBaTh NpaBa «IBETHBIX OPaTHEBY.

JlanHast akuusi MpUHEcHa JOCTaTOYHO MOUIHBIM pe30HAaHC, €ciau OOpaTUTh BHUMAaHUE
Ha «ceroansmuane» CMMU, TO MOXKHO 3aMETUTh, YTO B HEKOTOPBIX CTpaHaX, HAIPUMEP y HAC
B Poccun — noxomsar mo abcypaa (Hampumep, U3MEHa Ha3BaHUS MOPOXKEHOro «DCKHUMOY,
MTOCKOJIBKY 3TO MOXET OCKOPOUTH 3CKUMOCOB).

Ha moii B3risaa, 3ToT KoH()IUKT Habupan cBou 000POTH JaBHO, MOCKOJIBKY €CITH MBI
BCIIOMHUM, HE Tak JaBHO oTMeHWIM padbctBo B CIIIA, mocnenHuM mITaToM, MPUHSBIINM
nornpaBky o0 oTMeHne pabctBa — Ob10 Muccucunu B 2013 roxy. Ho croutr oTmMeTuTh, 9TO
Mociie TPUHATUS TONMPaBKH, Hayajlach cerperanusi (OTIOENIEHHWE IIBETHBIX OT OenbIX),
CYIIECTBYET MHOXXECTBO MPUMEPOB, KOTOPbIE BCTPEUAIOTCS, U MO Ceil JAeHb: Oeible CUIAT
BIIEpEIN B OOILIECTBEHHOM TPAHCIIOPTE, Y «LBETHBIX» OTACNBHBIN BXOJ, OTJCIbHBIE EMKOCTH
C BOJIOHM, 0Oy4JarOTCs B OT/ACIBHBIX Y4eOHBIX 3aBeAcHHAX U T.I. Jo 1967 roma Takxke ObUIH
3arpenieHbl CMelleHHbIe OpaKH.

Mmuorue B Poccuu cumrtarot, uro eciau bapak O6ama cran npesuaeHtom CIIIA, to
pacuzmMa B AMepuke HeT. Ho Jgaxke Ha 3TOT HECOCTOSITENIBHBIM apryMeHT €CTh MPOCTON
koHTpaprymenT: B CIIA mpe3upeHToM cMor cTath He ToJibko Obama, Ho u Tpamn. Kotopsrit
CerofiHs, SBHO HCIYTaBIIUCh IMSTHUYHBIX MpoTecToB mepea bemsim [lomom, Hamucan B
TBUTTEPE, YTO «eciIu Obl MPOTECTYIOIIME MpopBaiuch uepe3 3abop benoro Jloma, ux Obl
BCTPETHJIM Camble 3JIble COOAKU U camoe 3JI0Bellee OPYKHUe, KOraa-Iu00 BUTAHHOEY.

Mbpp Bamunrrona Mriopusns baysep ucropuio cBoeil cTpaHbl 3HAE€T XOPOUIO U
MIPOKOMMEHTHPOBaja JaHHOE BbICKa3biBaHWe Tpamma Tak: «OTChUIKA K 37bIM cOOakam
SBJISETCS HEMPHUKPHITBIM HAallOMUHAHMEM adpoaMepuKaHllaM O CTOPOHHUKAX Cerperaiuu,
KOTOpBIE CITycKallu co0ak Ha >KEHIIWH, JeTe U HeBUHHBIX IIOJIEH Ha torey, 3asBuina baysep
Ha Tpecc-KoH(epeHIny, Ha3BaB KoOMMeHTapuil Tpamiia «aTtakoit Ha YepHYI0O AMEPUKYY.

3ona koH(pnukra: KBebek, Ontapuo; Kondnukryrommue 3THOCH: (QpaHKO-KaHAIIBI,
aHryo-kaHaael; Kpymnueitnue roposa 30us! koHdaukra: Moupeans, Keebek, [ukyrumu [1,
2, 3]

MHorue amepHKaHIlbl 3a/Ial0TCS BOMPOCOM, moueMy ¢panily3sl B Kanage He Obuin
ACCHMHIIMPOBAHBI - TMOTJIONIEHBI AHTJIMHACKUM OOJbIIMHCTBOM. Ho accummisius Oblia
uckmodeHa. @paniry3sl npudsin B Kanagy He 3a Tem, 4ToObl ObITh aHriamyaHamu. OHU
OpUOBLIM TyZAa, YTOOBI JKUTh Kak (hpaHily3bl 1moja ¢paniysckuMm ¢aarom. Hcropus Kanazs
KakK (paHIly3CKOH KOJIOHUM MOYTH TaKas ke JUTHHHAsA, Kak ucropus CIIIA.
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[Tocne 3aBoeBanust OpuTaHuamMu 3Toi (ppaniy3ckoil kononuu B 1760 romy mpouwio
YEeTBEPTh BEKa, MPEKJIE YeM KaKoe-TMO0 HACTOSIIEe aHTIIOA3BITHOE HacelIeHuE 000CHOBAIOCH
Ha 3emiie ctapoil Kanans! (KBebexk u OnTapuo). Y mponuio Tpu 4eTBEpTH BeKa, MIPEKIE YEM
AHTJIOSI3BIYHOE HACETICHHE OBLIO CTOJIh )K€ MHOTOUYHUCIICHHBIM, KaK U (paHily3bl. beuto mano
ACCHUMWIALIAHY, ¥ 3TO OBLTA B OCHOBHOM aHTJIOSI3BIYHBIC (DpaHITY3HI.

O0a s13pIKa ABIAIOTCS OQHUIMAIBHBIMU B POBUHIMKA KBeOek, HO He B 1000 Ipyroit
MIPOBHHIINU, H, €CTECTBEHHO, ()paHITYy3bl HE JIFOOSAT 3Tor0. OHM HACTAWBAIOT HA TOM, YTO OHU
JOJDKHBI UMETh B JPYTUX MIPOBUHIMSAX TE€ K€ MpaBa, YTO U aHTIIMKCKUE KaHaabl B KBeOeke.

Bonee Toro, pasHuia B HANMOHAILHOCTH HAJCIHIIA PEIUTHIO OCOOBIMHU TIPaBaMH,
HEW3BECTHBIMHU B HAICH CTpaHe, MOCKOIbKY (PAHITY3CKHE KaHAJIIBI SBISIOTCS TOJHOCTHIO
pumcko-kaTonudeckumu. B cepennne 1800-x ronos, kornga B crapoit Kanazne Oblna co3naHa
CHUCTEMA rOCYJITaAPCTBEHHBIX IIIKOJI, AaHTJIOS3BIYHOE MPOTECTAHTCKOE MEHBITUHCTBO Ha BOCTOKE
Kananpl, B mpomiom B Hiwkneit Kanane u B HacTosiee Bpemst B KBebeke, HacTOsI0 Ha TOM,
YTOOBI UMETH CBOIO COOCTBEHHYIO OTACIBbHYIO CHCTEMY IIKOJI, MOJIEP)KUBAEMBIX HAJIOTAMHU.
B npoTuBHOM ciiydae UM MpUIIIOCH ObI OTHPABISATH CBOMX JETEH BO (PpaHIy3CKHE PUMCKO-
KaTOJIMYECKUE MIKOJIbI, YTO Ka3aJ0Ch UM HEBBIHOCHMBIM.

OpaHIy3cKue KaHaJIbl YIAOBJIETBOPUIN CIPOC, HO MO IieHe. DT0 ObUIO TO, 4YTO
PHUMCKO-KaTOJIMYECKOe MEHBITMHCTBO Ha 3amane Kanampl, Temeps OHTapHO, JTOKHO UMETh
TaKylo )K€ MPUBHJIETHI0. JTa c/ieiKa Obljla 3aliMcaHa B KOHCTUTYILHIO, Koraa JIoMUHHOH ObLI
chopMUPOBaH HECKOJIBKO JIET CITyCTS.

B KBebOeke Takke puMcKas KaTOJIMYECKash IEPKOBHh TOJICPKUBACTCS HAJIOTOM,
Ha3bIBAEMBIM JCCSITHHOW. 3aKOH, MO KOTOPOMY B3HMMAETCS ATOT HAJIOT, ObUI MPOAOKEH
(bpaHITy3CKUM PEKHUMOM C TIOTPABKOM, OCBOOOKIAIOIIEH MPOTECTAHTOB OT HEOOXOIMMOCTH
IJIATUTh JECATUHY PUMCKO-KaTOJINYECKON LEPKBH.

3ona koHbuwkTa: Yssnac; KoH(uukTyromme STHOCHI: MEKCHUKAHIbI, WHACHCKHE
Hapo HOCTH Ybsinaca; KpymHeiimue ropoaa 30ubl koHuukTa: Tyctna-I'yreeppec, Tanauymna
[1].

B Mexkcuke nposkuBaeT camoe 00JIbI10€ KOpeHHOE HaceneHue B JlaTuHCkol AMepuKe.
[To nanaeiM Komuccun OOH 1o mpaBam 4yesioBeka, 15 mpoueHToB Bcero HaceaeHus: MeKCUKu
CUMUTAIOT ce0S KOPEHHBIMU, 3 U3 KOTOPHIX OOJBIIMHCTBO IMPOYKMBAET B FOKHBIX MITATaXx.
Kopennoe Hacenenne Mekcuku coctabisieT 12,7 MWUIMOHA 4YeJIOBEK, TOBOPAIIMX Ha 62
pa3Hbix s3bikax. Cpemu 31 mrtata, cocraBisiiommx Mekcuky, Bmecte ¢ DenepanbHbIM
OKpyrom, mrar Yedmac uMMeeT caMO€ MHOTOKYJIbTYPHOE€ U MHOTOATHMYECKOE HACEJICHHE
CTpPaHBI.

B nacrosiiee BpeMsi KOpeHHBIM HapojaM B mTaTe Ubsinac He XBaTaeT 0a30BBIX YCIYT,
Takux Kak oOpazoBanue u 3npaBooxpaHenue. [lo manueimM INEGI, moutu 20% nHaceneHus
Usbsimaca HErpaMOTHBI, U OOJBIIMHCTBO M3 HUX COOOIIAIOT, YTO OHHU MMOCEMIaTd MHIKOJIY B
TEYCHHE HEeCKOJbKHX JieT. Kpome Toro, OGOJBIIMHCTBO KOpPEHHBIX kuTened Ubsimaca He
HMEIOT JOCTYNa K Kaue€CTBEHHBIM MEIMLMHCKUM YCIyram, MOTOMY YTO TOCYAapCTBEHHBIE
cyera 1 «MeHee ojgHoro Bpada Ha 1000 sxuteneit». Ussamac oOecneuwmBaeT Oosee
«TIOJIOBUHBI TUIpOdHEpreTHKH Mekcukn» U 30 TpOIEHTOB 0OIIero BOJOCHAOKEHUS
Mexkcuku, HO, HECMOTPs Ha 3T0, 90 MPOLIEHTOB €ro KOPEHHBIX OOIIUH HE UMEIOT YHEPTUU HITU
BOJIONIpOBOAa B UX Jjomax. HeiHemHee otcyrcTBue y UYUbdmaca 3ApaBOOXpaHEHUS H
AQHTHCAHUTAPHUS CBUJETENHCTBYET O HEI(PPEKTUBHOCTH IBWKEHUS CANaTHCTOB, a TAKXKE O
JNENCTBUSX MEKCUKAHCKOTO IIPABUTENIBCTBA B OTBET HA HETO.

B kauectBe anpTepHaTHBBI TpoOineMa Ussimaca MOKET paccMaTpuBaThCS Kak
MO3UTUBHBIM TOAXOJ JUIsi KOpeHHOoro HaceneHus. EZLN co3pgan HauMOHAaIBHYHO U
MEXIyHAPOAHYIO OCBEOMJIEHHOCTh O TOJIO)KEHUH KOPEHHBIX HApOJOB B mitare Ussmnac. 3to
BOCCTaHHE TOPOJWIO OOlee CO3HAHHME CpPeIH BCEro HaceleHHWs MEKCHKH B MPUHATHU €e
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craryca MyJIbTPIKyJIbTypHOfI W MHOTO3THHYECKOH Halliki W B MNPHU3HAHUU CYIICCTBOBAHUA
00raThIX MECTHBIX KYJIBTYP U TPAJUIMNA B IIPEAeiax TEPPUTOPHH.

CamatucTckoe BOCCTAHHE CHITPAJIIO 3HAYUTEIBHYIO POJIb B PACHIMPEHUH NPaB u
IIPU3HAHUSA KOPEHHBIX HapoaoB B Mekcuke. B pe3ynpraTe MsATEk)a M €ro MEKIYyHapOIHBIX
HOCHGHCTBHﬁ, TaKUX KaK TIMOTCPA JOBECPHA HWHOCTPAHHBIX HWHBECTOPOB, MCKCHKAHCKOC
MIPaBUTENILCTBO OBLIO BBIHYXJECHO NMPOBECTH KOHCTUTYLIMOHHBIE pedopMbl, 0OecreuuBIInNe
KOPEHHBIM HapoJaM MECTHYIO MOJIUTUYECKYI0O aBTOHOMUIO M 00Jie€ MIUPOKOE MOJMTUYECKOE
y4acTu€ Ha HAlUOHAJILHOM YPOBHC. KOpeHHI)Ie HapoJbl HE TOJIBKO IIOJYYUJIU OT 3TOr0
BOCCTaHMSI pACHIUPEHHE TOJUTUYECKUX TMpaB, HO U TapaHTHPOBAIM Oojee TOJHOE
COXpaHEHUE TPAAUIIHH, SI3BIKOB U 00pa3a KU3HMU.

[IpaButenbcTBYy MeEKCHKM HE YIaloCh CHHU3UTh YpPOBEHb O€AHOCTH W YIYYIIHUTH
KadecTBO KM3HHM B mtare Ungrmac: Hacuine, COUalIbHOC HCPABCHCTBO M HAPYIICHHA IIpaB
YCJIOBCKAa KOPCHHBIX HAPOAOB MO-MIPECKHEMY COXPAHAIOTCH. OI[HaKO BCJICACTBUEC BOCCTAaHUS B
Camaructe MpaBUTEITHCTBO MPEANPHUHSIO YCHUIUS TO TPEOJOJICHUIO STUX MPOOJIeM MmyTeM
co37aHMs (elnepaJbHBIX AareHTCTB, CHEIHATU3UPYIOIIUXCS Ha MpobiaemMax KOPEHHbBIX
HapoJIOB.

Takum oOpa3om, mpoBeds KpaTKuih 0030p Ha KIIOYEBbIE MEKHAIMOHAJIbHBIE U
MEXITHHUYCCKHEC KOH(l)J'II/IKTBI AMepI/IKI/I, MOXHO 3aKJI4YUTh, YTO [JdaHHaA np06neMa
npescTaBisieT co0oil yrpo3y A HaceleHHs U «packoid Tepputopun». B Amepuke udeTko
MpOCIeKUBAETCA JEJIeHHe Ha «UBETHbIe» M  «Oenble» TPYNNbl, YTO BbHI3BIBAET
HEPAaBHOMEPHOCTh PAaCCEICHUsI Ha TEPPUTOPUM AMEpHUKH. SIpKUMH NpUMEpamu SBISIOTCS
Texac, Hrro-/Ixepcu, Kanmudopaust u apyrue, rie OONBIIYIO YacTh HACEICHHS COCTABIISIFOT
«uBeTHbeIe». JlaHHAs TeppUTOpHAIbHAs KOHLEHTpalus HAalUOHAIbHBIX MEHBIINHCTB
BBI3BIBAET OOECMOKOEHHOCTh y 3amaJHONW Haluu. OTO MPUBOJUT HUX K OrPAHUYCHHIO
MMMUTPALlMK, YTO B CBOIO OYEpEeIb BHI3BIBACT KOHGIMKT HHTEPECOB, TaK Kak AMepuKe
MoTepss UMMHUTPAHTOB SKOHOMUYECKH HEBBITOJHA. UTO B CBOIO ouepenb CTaBUT BOIPOC 00
MHTErpaluy aMepruKaHCKOro o0IIecTBa.

Jlutepatypa
1. Adanacke O.E. [Tonutndeckoe npoctpaHcTBO coBpeMeHHoro mupa: cnpaBounuk / O.E. Adanacees. - 3-¢
3., crep. — M.: @JIMHTA, 2020. — 167 c.
Kortanmksu I'.C. DtHononuronorus koncencyca — kouuukra / I'.C. Koranmksa — M.: Jlyua, 2002. — 377 c.
3. Crurnep k. DxoHOoMHueckass Teopus uHpopMmaiuu. Bexu skoHomudeckon Mbicnu. Teopust ¢upmbr /
Jx. Cturnep — CII6.: Dxonomugeckas mkona, 2000. — 534 c.
4. TumxkoB B.A. Dtaononurosorus: [Tomuruueckre GYHKIMU STHUIHOCTH: yueOHHK /ist By30B / B.A. Tuiikos,
IO.I1. [1abaes. - 2-e u3., uchp. u pomn. — M.: 3natensctBo MockoBckoro ynuBepcutera, 2013. — 413 c.
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V]IK 372.853
LEGOEV3 KAK IEPBBIi HIAT JJISI ONPEJAEJEHUS ITPOGECCUN

Bekxyxnn K.K.
(CKT'Y um. M. Kosvibaesa)

Kak BbIOpath Oyaymyro npodeccuto? MHoOTHe 331al0TCsl 3TUM BOIPOCOM, TIOPOIO He
HaxXoJis OTBETA, MOCTYMAIOT Ha CHEIMAIBHOCTh NMPOCTO 32 KoMIaHuto. Beibop cnennanbHOCTH
— 9TO OY€Hb BaXKHbIHM BHIOOP. Kak ToBOpAT B 00IIeCTBE €ci Thl BBIOEpEIIb JIENI0 TO, YeM Thl
TOOUIIs 3aHUMAThCs, TO Tebe He MmpuueTrcs padoraTh U JIHA. Tak mpodopueHTanus CTOUT
OJIHUM H3 IJIaBHBIM BOIIPOCOM IIEPE] IMOJAPACTAIOIIMM IMOKOJIEHHEM M UX poauTensmu. B
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CpeAHEel IIKOJie HAYMHAIOTCS DPA3JIUYHbIC CIEIHAIN3allli, KOTOPHIE B CBOIO O4Yepelb
MOMOTAIOT ONPEACTUThCA YYEHHKAM B KaKyl0 CTOPOHY JBUTAThCs UL pa3Butus ceds. Kak
MOKa3bIBAET BpPEMs, MHp MEHSETCA OYEeHb OBICTPO, MaHAEMHUS BHecCia OOJIbIINE U pEe3KHe
M3MEHEHHsI, OOJIbIIOE KOJMYECTBO KOMIAHHMH HE YCIEBAIOT 332 CTPEMHUTENIBHO PACTYIIMMHU
TEMIAMH W OTPAXAIOT HECHOCOOHOCTh OBLIBIX JIMIEPOB YIHATHCA 33 CTPEMHUTEIHHO
pactymumu niepemenamu. Ho yimins HemMHorne kommnanuu, kotopsie B 1980-90 e ronpl Obuin
B POJIH JIUACPOB, CMOTJIM 3aBEPIIUTH JACCATHICTHE B TOM ke kadectBe. IBM, Philips, Dayton-
Hudson, TWA, Texas Instruments, Xerox, Boeing, Daimler-Benz, Salomon Brothers,
Citicorp, Bank of America, Sears, Digital Equipment Corp. (DEC), Westinghouse, DuPont,
Pan Am u MHOTHE npyrue yOequiIuCh B TOM, YTO UX OBUIOHM yCIeX pasMBIT WM YHUYTOXKEH
BOJIHAMH TEXHOJOTHYECKHX, JEeMOTpauYeckux W 3aKOHOJATENBHBIX MEPEeMEH, a TaKkKe
JTOCTIKEHUSIMHA B OOJIACTH TOBBIIICHUS! TIPOM3BOIUTEIHLHOCTH M KaueCTBa HETPAIUIIMOHHBIX
JUISL OTpaciu KOHKypeHToB). Mup He OyzeT Kak Mpeskzie: aBTOMaTU3alis OH3HEC-TIPOLIECCOB,
uckycctBeHHbIH nHTEIIEKT, BIGDATA poxaaroT HOBBIE Mpo)eccuu, HO TaKkKe ATO BEIET K
MCYE3HOBEHHIO MPO(ECCHii, KOTOPbIE paHblle ObUIM 33JeWiCTBOBAHBI B THX OTPACIISX.

[IporpammupoBanue, poOOTOTEXHHWKA, MOHUMAaHHE aJTOPUTMOB — 3TO T€ HAaBBIKH,
KOTOpBIE, TI0 MOEMY MHEHHWIO, HYKHBI sl Oyaymmx npodeccHii W HACTOANIMX, TaK Kak
Oymylee HacTYHIIO ceiuac.

[IporpammupoBaTh U BUAETH Pe3yIbTAaThl B KOHCOJIM YYCHHKAM HE BCETJa HHTEPECHO,
JUTS. aKTUBU3AIlMA BHUMAHUSI MOPOW HYXHBI Kakue-TO (hu3ndeckue W3MEHEHHs, Harpumep,
JBIDKEHUE B TPOCTPAHCTBE, W3MEHEHUs (OPMBI WM 3aIyCK KaKWX-JIMOO IPOIECCOB.
PobGoToTexHMKa TO3BOJISIET PENINTh MaHHBIE MPoOseMbl. [lepBhie 3Tambl B CrieIUaTU3aIlIH
POOOTOTEXHHUKHU CYIIECTBYET MHOTo. MbI 3aTparuBaeM B mikojie Takue kak LEGOEV3,
Arduino. Xotemocs Obl 0osee neranbHO ocraHoBuThC HAa LEGOEVS.

s nHawana 3HakomctBa ¢ LEGOEV3 Mindstorms mam momoxkeT 0a30BBIM S3BIK
nmporpaMMupoBaHus TpeacraBisgembiii kommanuern LEGO, Ilo3Bomsier snerko u  OBICTPO
BBICTPAMBATh aJITOPUTMBI JJIs1 IPOTPaMMUPOBaHUs POOOTOB. A TaK)Ke rOTOBbIE MHCTPYKLIUU K
cOopkaM M MPOrpaMMOil IMO3BOJISIOT MO3HAKOMUTBHCS C 0ojiee CIOXKHBIMH QITOpUTMaMU
CO3JITaHHBIE HAa JAaHHOM sI3bIKe TporpammupoBaHus. Takue kak PoGot cioH, PobGoT TaHK,
I'upoOoii, OOpa3oBaTeabHBIN POOOT W JApyrue. B panmbHeWmeM Mbl CTaJIKWBaeMcCsl B
OTrpaHHuYeHUs] OJIOYHOTO S3bIKAa MPOTPAMMHUPOBAHUS, TaKHE KaK, OTCYTCTBHE MHOTOMEpPHBIX
MacCHUBOB, PHU OOJIBIIKNX MPOrpaMMax He BO3MOKHOCTHIO PabOTHI ¢ OJI0KaMH.

I[Ipu  ycloXHEHHM  CLIEHapueB  HMMEEeTCs ~ BO3MOXHOCTh  Iepexoja  Ha
porpaMMUpoBaHue ¢ nomoupio kojga. B cpene EV3 sto MoxHO chenats Omaronaps
uHTerparuu ¢ MicroPython Ha si3p1ke Python B Visual Studio Code ot Microsoft.

Kypc mpennaznayeH [uisi OCHOBHOTO IIKOJBHOTO M JIOTIOJIHUTEIHHOTO 0Opa3oBaHus,
3aHATHIMU TpENoJaBaHueM yuuTened uHbopMmatuku i oOyyarommxcs 9-11 kimaccos.
OOyuaromuecss MO3HAKOMSTCS poboToTexHuueckoi miatdpopmoit EV3 u ¢ mpunuunamu
WCIIOJIb30BAHUSl B KayeCTBE HWHCTPYMEHTa paHHEro MNPO(POPHUEHTUPOBAHUS, C TOMOIIBIO
MpPUMEHEHHsI TMPO(ecCHOHANBHOTO $S3bIKa MPOTPAMMHPOBAHUS. YuHuTeNneld HHPOPMATHKU
KIET JeTaJbHOE IMOTPYKEHHE B HOBbIE BO3MOXHOCTU TuaT¢hopmbl EV3, HOBBIX y4eOHO-
METOMUECKUX KypcoB, noarorosieHHbIx LEGO Education 1 cTapmux Ki1accoB OCHOBHOM
IITKOJTBI.

Cocras Kypca

o Bgenenne PoOotorexunueckux pemenuit st oopazosanus ot JIEI'O. LEGO Education:
Muccus u nenHoctu. Victopus co3nanus, ey, 3a/1a4m.

e Cucrema oOyuenus JIE['O: ®opmar mnocTpoeHHs  ypoKa,  HCIOJb3YIOLIHi
ObpazoBarenbuble pemenust JIET'O.

e U3yuenme O6a3oBoro ¢yHKIMOHaTAa W OCOOEHHOCTEH s3bIKa MPOrPaMMHUPOBAHUS
MicroPython: ydeOHbIe 1IenH, 0COOCHHOCTH NMPUMEHEHUs, IPEAMETHAsT HAIIPaBICHHOCTb,
B3auMocBs3b ¢ ®I'OC u STEM-noaxoaom.
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e Microsoft Visual Studio Code: unTepdeiic, Bo3amMoxkHOCTH paboThl ¢ Tuiardopmoit EV3,
BO3MO>KHOCTH ITPOTPaMMHPOBAHUS.

o Meroauueckue MaTepUabl.

Y4eOHble nen

e IlonsTe u M3yunTh npuHIHI padoTsl ¢ Microsoft Visual Studio Code.

e Hayuuthcs monbp3oBaThesi W HacTpauBaThb EV3, a Takxke B3auMOJEHCTBUE CO CPENOH

Microsoft Visual Studio Code mns yae6HOTO TIpotiecca.

e Hcnons3oBaTth ¢ Meroanuyeckue marepuansl EV3, pazpaGoTannble Juid U3ydeHUs S3bIKa

nporpamMmupoBanust Python.

e VYMers anmantupoBarh yueOHble Marepuanbl  LEGO  Education jgns  cBoux

MHIUBUAYyaJIbHBIX 00pa30BaTEeNbHbBIX LIEeH U 3a1au.

e Hayuutscs paspabareiBaTh IUTaHBI  ypoKoB i HabopoB EV3  u  s3bika

nporpamMmupoBanus Python.

VYBIIEYCHHbIE YYEHWKH CMOTYT aKTHBHEE PACKPBITh CBOM CHOCOOHOCTH, KOTOpHIE
3aJI0)KEHbl B T€HAaX, BOCIHUTAHWEM M Y4YEOHBIM IPOLIECCOM M HalTh cebds B Oyaylmux
npodeccusix.

Taxxe g Oosee yBIECUEHHOIO Mpollecca, MPEAIaraioTcs pasnyHble KOHKYPCHI,
COpPEBHOBAHUS ISl YUaIlMXCs M CTyAeHTOB, Takue kak Roboland, KazRobotics, Kazakhstan
Robotics Challenge u npyrue.

EV3 — 310 nHCTpyMeEHT a1 npodopueHTauu B 00bIIoM MHOrooopasue B STEM u
BO3MOJKHOCTh TTO3HAKOMHTHCS C WH)KEHEPHBIMU CIIEIUABHOCTSAMHU. Tak Kak C MOMOIIBIO
JaHHOW TUIaTGOPMBI MOXHO pelIaTh MPAKTHYECKHE 3aJadd, Yydallhuecs MOJyJaroT
TEXHUYECKUE HAaBBIKM W OMNBIT pa3pabOTOK MPOMBIIUIEHHBIX pPOOOTOB, MOHUMATh U
aHAJIM3UPOBATh AITOPUTMBI, OCBAaWBAIOT 0a30BbIE OCHOBHI MPOrPAMMHUPOBAHUSA, YdaTCs
MOJENIUPOBAThH PeabHbIE CUTYAIIHH.

C nmomompro EV3 u MicroPython yuennku mpoOyroT cebst B poIu IpOrpaMMHUCTOB, a
TaK)Ke 3HAKOMSATCS C MpodeccusiMu, CBSI3aHHBIMH C MPOrPaMMUPOBAHUEM U HHXKEHEPHBIM
npoektupoBanueM. Koncrpykropel EV3 moMoraroT moHsATh, YTO HAICHAHWE KOJAa — ITO HE
CTpAIIHO.

B 3aximouenue xotenoch Obl CKa3aTh, YTO OKOHYATENIbHBIN BBIOOP CTOMT TOJBKO 3a
caMUM peOEHKOM, TaK KaK BbIOMpas MpopeCCUOHANBHYIO IEATEIbHOCTh, OH BHIOMPAET KaKOM
OyZer ero xu3Hb B OyaymieM. UenoBeK OMpenessieTcss TeM, YTo OH JenaeT. Tpya, KOTOpbIM
3aHMMAETCs 4YeJIOBEK, JOJDKEH MPUHOCUTH YAOBJIETBOPEHHUE, IMOJIOKUTEIbHBIE AMOLUU U
MaKCUMAaJIbHYIO peallh3alluio.

Jluteparypa
1. Tapu Xamen, KK. «Konkypupys 3a Oymgymee. Co3maHue pHIHKOB 3aBTpallIHEro MHS» — [71aBa W3 KHUTH.
WznarensctBo «Onumn-buznecy.
2. LEGO MINDSTORMS Education EV3 + MicroPython: mporpammupyem IeTCKU# KOHCTPYKTOP B3pPOCIBIM
si3eikoM https://habr.com/ru/company/legoeducation/blog/474562/
3. Taiibepu E.A. - Usyuenue s3bika nporpammupoBanus PYTHON ua miatdopme LEGO MINDSTORMS
EV3 - r. HoBocu6upck 2019. — ¢. 101-103
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CPABHUTEJbHBINA AHAJIN3 YUYEBHBIX IPOT'PAMM OCHOBHOI'O
CPEJHEI'O OBPA30BAHMUSA CTPAH CHI' 1O XUMHUHAN

bokanoBa A.K.
(CKV um. M. Ko3zvibaesa)

B coBpemeHHOM Mupe o0Opa3oBaHUE SBISETCS OJHUM M3 BaXHEUIIUX (HaKTOpPOB,
o0ecneynBaroNX 3KOHOMHUYECKUH POCT, COLUAIbHYIO CTa0MIIBHOCTh, PA3BUTHE UHCTUTYTOB
rpaxkaaHckoro oobuiecta Bo Bcex cTpaHax MHupa HE3aBUCHMO OT YPOBHS Pa3BUTHS PELIAIOTCS
oOurue npobiaemMbl Kak MOBBICUTH JOCTYIMHOCTh OOpa30BaHUs, ClENaTh €ro KaueCTBEHHBIM,
OTBEUAIOLIUM COLIMAJIBHBIM U 3KOHOMMUYECKUM TpeOOBaHUSAM, KaK CpeACTBaMH 0Opa3oBaHUs
MOATOTOBUTH YEJIOBEKA K MOCTOSTHHO U3MEHSIOIUMCS YCIOBHSM KU3HU U TPY/a.

KapaunanpHbple MNOJIUTUYECKHE, COLMATbHO-3KOHOMUYECKHUE HW3MEHEHHUs, KOTOpble
MpoM301UIM B KOHIIe XX BeKa Ha IMOCTCOBETCKOM MPOCTPAHCTBE, OKa3ail OOJIbIIOE BIUSHUE
Ha JajbHeilllee pa3BUTHE HAIMOHAIBHBIX 00pa30BATENbHBIX CHCTEM B HOBBIX CYBEPEHHBIX
rocynapctBax, ObiBIIuX pecryonukax CCCP. HoBrele BesiHusI B 00pa3oBaHUU ObLIN CBSI3aHBI C
JeleHTpalIu3alel U JeMOKpaTh3allMeld YIpaBlIeHHs, HOBBIMH 00pa3oBaTeIbHBIMU
MporpaMMaMyd M CTaHIapTaMU, HOBBIM COJIEp’KaHHEM O00pa3oBaHUs, BHEAPEHHEM HOBBIX
TEXHOJIOTUH  OOy4yeHHs, CO3JaHHEeM  HErocyJapCTBEHHbIX  y4yeOHO-BOCIHTATEIbHbBIX
YUpeXKICHUH, BBEJACHHEM HOBOW 3aKOHOJATETBLHOW 0asbl, HCIOJIb30BAHUEM HOBOTO
(hMHAHCOBO-X035HCTBEHHOTO MEXaHW3Ma B 00pa30BaHHH.

[Ipu Bcem paznuyuu ycIOBUN MEAArOTUYECKON NESITENbHOCTH, B HOBBIX CYBEPEHHBIX
rocyaapctBax, oOpasoBasmmxcs Ha Tepputopuu CCCP, mpu Bcel BaXHOCTH TPOBEICHUS
UMH CaMOCTOSATEIbHOW 00pa3oBareabHOW MNOMUTUKH. CleayeT CUUTAaThCs C HaJlUdueM B
oOpa3oBaTenbHON cdepe eIUHBIX 3aKOHOMEPHOCTEH W MPUHIUIOB, €AMHBIX HAY4YHBIX U
METO/IOJIOTUYECKUX TOJIXOJ0B K 0Opa3oBaHUIO U BOCIUTAHHIO, BBICTYMAIOIIUX KakK
MpOSIBIIEGHUE U  OTOOpaKEHUE peaJbHBIX CBsA3eil  00pa3oBaTeNbHO-TIEIArOrH4ecKOro
coo0I111ecTBa, HE U3MEHSIOIIMXCS MPU Pa3IMUHBIX MPeoOpa30BaHUAX OOIIECTBEHHBIX CUCTEM.

Crpansl CHI', Hekoria ObUIM COBETCKMMHU pecnyOIMKaMu, Ha TEPPUTOPUU KOTOPBIX
CyllecTBOBaJla eluHas cucTeMa oO0pa3oBaHMsI M €IUHbIe 00pa3oBaTeibHbIC CTAHIAPTHI.
JIMmiomMsl ¥ aTTecTaThl pecrnyOiIuK NMpu3HaBanuch Ha Tepputopun Bcero Coserckoro Corosa.
C pacnagom CCCP cuctembl 00pa3oBaHus U CTaHAAPTHI PECIYOIUK CTAIU OTINYATHCS APYT
OT Jpyra, B CBSI3UW C 4Ye€M, BCTal BONPOC O CO3JAHUM EAMHOTO O00pa30BaTEIHLHOIO
npoctpancTBa Ha Tepputopuu crpan CHI', ¢ opuenTtanueit Ha eBponeiickue cranaapThl. Jis
peuienust naHHoro Bompoca, ctpansl CHI' B 1999 rony Bouuiu B 300y bosioHckoro nporecca.

OcHoBHas uaes — 3T0 cONMKEHUEe HAIMOHANBHBIX cucTeM oOpa3zoBanusi ctpan CHI,
i GopmupoBaHus equHON (oOmiel) cucteMbl 00pa3oBaHUS, C Y4ETOM HAIMOHAIBHBIX
0CcOOEHHOCTEH KaXa0# pecryOIuKH.

XapakTepucTUKa CHCTEMBI IIKOJBHOTO oOpa3zoBanusi B crpanax CHI' Cormacho
ycraHoBineHHOM — KonuenuuudopmupoBanuss  exuHoro  (oOmiero)  oOpa3oBaTeNbHOIO
npoctpanctBa CoapyxectBa HesaBucumbix ['ocyqapcTs crcremMa MIKOJIBHOTO 00Opa30BaHUs B
ctpanax CHI" umeer cnenyroniye xapakTepHble aCIIEKTHI:

v' OpHeHTHp Ha KJIaCCHYIO M YPOUHYIO CHCTEMY, KOTOpas Ha CETOJHSIIHHN JIEeHb
npu3HaHa Manod()(eKTUBHON, TaKk KaKk HE YYUTHIBAET MOTPEOHOCTH W WHIUBUIYyaIbHBIE
0COOEHHOCTH YUYEHHKOB.

v' Co3JaHve CHCTEMBI MOHUTOPMHIA M TMOBBILEHUE YPOBHS KBaIU(pHUKAIMU
Me1arOrMYecKMX pabOTHUKOB.

37



v’ Pa3paboTKa ¥ BHEIPEHUE EIUHBIX 00Pa30BaTEILHBIX CTAHIAPTOB.

v' ColimoieHie TpaB  yY4EeHHKOB M WX POJAUTENICH, HANpPaBICHHBIX  HA
MIPEJOCTaBICHNE BOZMOKHOCTH YJaCTHs B 00pa30BaTEIbHOM IMPOLIECCE.

v' BHelpeHHe ¥ HCIOJB30BAHHE COBPEMEHHBIX W AaKTyaJbHBIX TEXHOJOTMH B
00pa30BaTeIIbHBIN MpoIecc.

v’ TIponaranja HEOOXOAUMOCTH MOJIyYEHUS 00OPa30BaHMS.

v Beenenue 00s3aTeNLHON PabOTHI IIKOJIBHBIX CHXOJIOTOB C JETHMH, C IIENBIO
yCTaHOBJIEHUS AU(PPepeHIUPOBAHHOTO MOAX0/1a K yYaIlIUMCSL.

v' EjvHeHHE 3aKOHOJATENbHBIX 3aKOHOB B cdepe IIKOJBHOrO 00pa3oBaHUs U
3aKOHOJATEIbCTBA TOCYJapCTBA.

Takum 00pa3oM, JaHHBIE ACMEKThI JOJHKHBI CIIOCOOCTBOBATh CO3JAHMUIO U PA3BUTHUIO
€IMHOM CHCTEMbI HIKOJIbHOTO oOpa3oBanus B crpaHax CHI', ¢ nenpto mpusHaHus Bcemu
CTpaHaMu aTTecTaTa 00 00pa30BaHUU U TTOJTYYCHHBIX 3HAHU.

OOpa3zoBaHue  BOCHpUHUMAeTcss  OOIIECTBOM  Kak  MPOJAYKT  COLMAIbHO-
SKOHOMMUYECKOTO U KYJIbTYPHOTO DPa3BUTHS, KaK LEHHOCTb JJIsi rocyAapcTBa, oOliecTBa U
Yel0BEKa, KaK pe3yiabTaT MPUCBOEHHUS JIMYHOCTbIO BCEX IIEHHOCTEH, HaKOMJIECHHBIX
YeJI0BEYECTBOM U CO3/IaBa€MbIX B MTPOLIECCE HAYUHON 1 00pa30BaTEIbHOMN 1EATEIbHOCTH

XuMmudeckoe  00pa3oBaHWE BHOCHT CYIIECTBEHHBINM BKJIaq B (OpPMHpPOBaHUE
JUYHOCTH, 00JIaafoell OTBETCTBEHHOM T'PAKIAHCKOW IMO3HIMEH, UMEIOIEH KOMIIJIEKCHOE
MPEACTABICHUE O 3eMje Kak I[UIAaHEeTe JIIOJEH, YMEKIIEH 3KOJIOTMYECKH TIPaMOTHO
JENCTBOBATB.

B MexayHaponHoW mearornke B TEUYEHHE psiia JIET MPOBOIATCS HCCIEI0BaHUS
YHHUKAJIBHOTO OIBITAa CTPaH Ha MOCTCOBETCKOM MPOCTPAHCTBE C IEJIbIO BBISBICHUS COCTOSHUS
IIKOJIBHOTO M BY30BCKOT'O 00pa30BaHUsl, €M0 COOTBETCTBUS COLIUATIBHBIM U3MEHEHUSIM.

Hanuuo npotuBopeune MeXIy BaKHOCTHIO W3YYEHHMs OIbBITA HOBBIX CYBEPEHHBIX
rocyapctB B 00jacTu 00pa30BaTENIbHON MOJUTUKM, 3HAYUMOCTHIO IIKOJBHOM XHMHUU B
peanu3anui  MAEH YCTOMYMBOIO pPAa3BUTHUS M OTCYTCTBHEM MCCIEAOBAHMA 1O HTUM
aKTyaJlbHBIM Mpo0JieMaM B METOAUKE MPENOIaBaHUs XUMUU.

Lenb uccnenoBanus - MpoBeIEHUE CPABHUTEIHLHOIO aHAIN3a COJIEPKaHUs UIKOJIBHOTO
npeaMeTa xumMuu B obpazoBanum crpad CHI™ Ha mpumepe Poccun, benopyccun, Kazaxcrana
B YCIIOBUSIX U3MEHSIOIIETOCS MHUPA.

OOBeKT uccleOBaHus - COJepKaHUE UIKOJBHOTO MpeIMeTa XUMUU B 00pa30BaHUU B
Poccuiickoit deneparuu, Pecniydnuke bemapycs, Pecnyonuke KazaxcraH.

[Ipenmer wuccrienoBaHUS - OCHOBHBIE HaIlpPaBJIEHUS MOJEPHU3ALUU COJEPKAHUS
npeaMeTa XuMUU B 00pa3oBaHuU B 00111e00pa30BaTeIbHBIX IMIKOJIaX OTaebHBIX cTpan CHI'.

l'umoTteza wuccienoBaHWs 3aKIIOYAeTCs B MPEANOJOKEHUH, YTO HW3MEHEHHE
COLIMANIBHO-TIOJIMTUYECKUX YCIOBUH Ha IOCTCOBETCKOM MPOCTPAHCTBE M  IPOLIECCHI
r00anu3alnry HallIyT OTpakeHue B

* CO3JaHMM CHCTEMbl OOpa3oBaHUs, aJCKBAaTHOW TJI00AJbHBIM WHHOBAIIHOHHBIM
nporeccam, o0ecreynBaroleil moay4eHne 3HaHWi B TeUeHHUE BCe )KU3HH,

* 0OHOBIIEHUH CTPYKTYPHI M COJEPKAHUS IIKOIHHOTO MpeIMeTa XUMUH,

* YCWJIEHUM HKOJIOTUYECKON COCTaBJSIONIEH B coAep)KaHWU O0Opa3oBaHUS C IIEJIbIO
(hopMHUpOBaHUS OTBETCTBEHHBIX SKOJIOTHUECKU TPaMOTHBIX TPaXKIaH,

* ONpEAEICHUM ONTUMAJIBHOTO COOTHOLIEHHWS B COJEP/KaHHUU LIKOJIBHOTO MpPEIMETa
XUMHH, TJI00aTBHBIX MPOOJIEM U HAIIMOHAILHOTO KOMIIOHEHTA.

Hcxons W3 1enu U TUnoTes3bl UCCIeA0BaHMs, ObUIM MOCTaBJIEHBI CIEAYIONIME 3a/laun
HCCIIEIOBAHUS:

1) BeIssBUTH B pe3yibTaTe CPaBHUTEIHLHO-TIEAArOTHUECKOTO aHAIN3a YePThl CXOJICTBA
U pa3Nu4us B COJIEP’KaHUU IIKOJIHHOTOMPEIMETa XUMUU B O0pa30BaHUU OTIEIBHBIX CTpaH
CHI;
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2) BbIBUTH TEHIECHIIMH U OCOOCHHOCTH CTAHOBJICHUS HAIHOHAJIHLHOI'O KOMIIOHCHTA B
cucTeMe XumMuieckoro odpazosanus PO, Pb, PK;

3) Onmnpenenuth BO3MOXHOCTH  (opMHupoBaHHs EauHOrO  00pa3zoBaTeIbHOIO
npoctpanctsa (EOIT) B CHI'.

C xonua 80-x u 90-x roZ0B MPOILJIOro BeKa B OOJIBIIMHCTBE PA3BUTHIX CTpaH MHUpa
MPOBOIATCS pehOpPMBI U 3aKOHOIaTeIbHBIC TPEOOpa30BaHusl, HAIIPAaBICHHBIC HA U3MECHEHUE U
COBEPILICHCTBOBAHUE CTPYKTYpPhl W cojepkaHus oOpa3zoBanus. Bce »Tu u3MeHeHus
MOJYEPKHUBAIOT TJIABEHCTBYIOIIYIO POJIb 00pa30BaHMs M HAIpaBJICHBI Ha TO, YTOOBI BOWTH B
XXI Bek «o0pa3oBaTeIbHBIM OOIIECTBOM.

OnTuMalnbHble MYTH JOCTIKEHUSI BBICOKHX pE3yJIbTaTOB B HM3MEHEHHHM KayecTBa
00pa3zoBaHus: CO3aHUsI OJIATOTIPUSITHBIX YCIOBUHM, IS MOJy4eHHs] 0Opa30BaHUS JIFOJBMH C
pPa3IMYHBIMU CIOCOOHOCTSIMH W BO3MOXHOCTSIMH,  KaXKJasi CcTpaHa BbIpaOaThIBaeT B
3aBUCHMOCTH OT YPOBHS DKOHOMHYECKOTO Pa3BHUTHsI, HAIMOHAIBHBIX Tpaaumui u T.m. Ho
3HaHUE ONbITa APYTMX CTpPaH, [JaeT BO3MOXXHOCTH peIIaTh MHOTHE MpoOiemMbl Oojee
3¢ (HEKTUBHO 1O BpEMEHHU U C HAUMEHBIITMMU 3aTpaTaMu CPEJICTB

B oOpa3zoBarensHOM craHjgapte yuyeOHOro mpeamera «xumush» (7-11 kiaccel)Takxke
MPOCIICKUBAIOTCSI HEKHUE OOIMEe TEHJICHIIMM B OMPEICICHUM IIeNIel, 3aaa4, HeoOXO0IUMBIX
3HaHUN U YMEHHU.

N3yuenne xumMum B 00meoOpa3oBaTeNbHBIX YUYPEKICHUAX HAMPaBICHO Ha
JOCTIKCHHE CIICTYIOIINX TEIeH:

v Pa3BUTHE TMO3HABATEILHLIX MHTEPECOB U HWHTEIUIEKTYAIbHBIX CIHOCOOHOCTEN
yYaIuxcs ;

v' ®OpMHPOBAHHE CHCTEMbI XHMHYECKUX 3HAHUM M OMNBITA UX IPUMEHEHWUS,
00ecreunBarouX 00MEeKyIbTYPHOE PA3BUTHE JTNIHOCTH;

v/ BocnMTaHue OTHOIIEHHMS K XMMUM Kak K OJHOMY HX (YHIaMEHTAIbHBIX
KOMIIOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY OOIIEYeIOBEUECKON KYIbTYPHI;

v OGecrieyenrie TOTOBHOCTH K aJaNTalyy B COLIMYME U MPOJODKEHHIO 00pa30BaHusl
Ha MOCJICAYIONIUX YPOBHSX.

3amayamMy U3y4deHUs MpeaMeTa «KXUMUW» B 00pa30BaTEeIbHOM CTAaHIAAPTE SBJISIFOTCS:

v' OcBOEHHME XUMHYECKUX 3HAHHUM HA OCHOBE BAaXKHEHIIUX 3aKOHOB, TEOPHH, IIOHATHI
JUTsl OOBSICHEHHSI IIPUPOJTHBIX M TEXHOTEHHBIX MPOIIECCOB;

v’ Pa3BuTHe yMEHUN PHOOPETATh M MPAKTHYECKH MCIIOJIL30BATh 3HAHMS, HAOII0IaTh
U OOBSCHATh XMMHYECKUE SIBICHHS, IMPOBOJUTH XUMHUYECKUM DKCIIEPUMEHT M pacyeThl Ha
OCHOBE XUMHUYECKHX (DOPMYJT BEIIECTB U YPAaBHEHUH XUMUYCCKUX PEAKIIHI;

v/ ®opMHpOBaHHE HAYYHOTO MHPOBO33PEHHS  YYaIUXCS, IMPEICTABICHUS O
MaTepHUaTbHOCTH OKPY)KAIOIIET0 MUPa, O 3HAYCHUH HAay4YHOW TEOPHUU U DKCIIEPUMEHTA B €ro
IMO3HAHUH,

v' ®dopmupoBaHue YOEKIEHHOCTH BHEOOXOJMMOCTH HCIIOJB30BAHUS IMOTEHIMANA
XUMUH JIJI UCCIICIOBAHUSI TIPUPO/IBI, PAIIMOHAIBLHOTO MPUPOIOIOIB30BAHUS M SKOJOTHUECKH
IPaMOTHOTO  TMOBEACHHUA,MOJNIOKUTEIPHOIO OTHOIICHHUS K XUMHUH Kak BaKHEHmeMy
KOMITOHEHTY 00I11€YeI0BEYECKON KYIIbTYPHI;

v/ dopMHpoBaHWE  KYJAbTYPHOPA3BUTOW  JIMYHOCTH,  CIOCOOHOW  NPUMEHSTH
MOJTyYeHHbIE 3HAHUS B MOBCEAHEBHOM JKU3HU U TPYJOBOM AESITENBHOCTH, U BECTH 3J0POBBII
o0pa3 KH13HH,

v/ Co3jmaHue YCIOBUM I pa3sBUTHS TBOPYECKMX CIIOCOOHOCTEH ydamuxcs B
MPOLIECCE YCBOCHUSI XMMUYECKUX 3HAHMM M MPOBEACHUS XMMHUYECKOTO SKCIIEPUMEHTA, IS
CaMOCTOSITEILHOTO MPHOOPETEHUsT HOBBIX 3HAHWH 1O XUMHH B COOTBETCTBUHU C
BO3ZHUKAIOIIMMHU KU3HEHHBIMU MTOTPEOHOCTAMU.

Y4eOHbIE TMMJIAHBI MO XHMHH B pa3HBIX CTpaHaX pPEryIUPYIOTCS TMOJUTUKOU
MPaBUTENHCTBA M HOPMATUBHBIMM akTaMH. Kak MOKa3bIBalOT PE3yNbTAaThl HMCCIEIOBAHUM,
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npoBeneHHBIX Kommccuedr mo reorpaduueckoMy oOpa3oBaHHI0 MEXIyHAPOIHBIH COMO3
TEOPETUYCCKON ¥ mpHKiIaaHoi xumuu (pyc. adop. MCTIIX; MIOITAK, aunr:x. International
Union of Pure and Applied Chemistry, IUPAC), B OOJIbIIIMHCTBE HAYAJIbHBIX MIKOJ XHMHUS
IIPENOJAeTCsl KaK 4acTh 00S3aTEIIbHOIO MHTETPUPOBAHHOTO MpPEAMETA (BMECTE C JPYTMMHU
peIMeTaMu), B CpEIHUX Kjlaccax IIKOJIbI XHMHS IPENoJaeTcss KakK OTAEIbHBIN
00s13aTeNbHBIN MTPEIMET, B CTAPUINX KJIaccaxX XMMHs, KaK MPaBUIIO - 3TO MPEAMET 10 BEIOOPY,
B YHUBEPCUTETE WM KOJUIEIKE XUMHS TaKXKe SIBISIETCS CIELMAIbHOW TUCIUIUIMHON 10
BbIOOpY. JlanpHele pa3nuyus MPOCISKHBAIOTCS B TMOAXOJAE K OOYYEHHIO XHMHUU Ha
pa3IMuYHbIX YPOBHAX oOpa3oBaHus. B 1emnom, oueBugHas NONJEpKKA OKa3bIBAECTCA
TEMaTUYECKOMY M CHCTEMaTH4YECKOMY IIOJXOJ1Y, MEHbIIE BHUMAaHUS YHAENseTcs, K
CO’KaJICHUIO, CHCTEMHOMY aHaJIN3y. MHOTO BHUMaHUs yJeNIeTCs BHEPEHNIO HOBBIX, IPEXKIE
BCErO  KOMIIBIOTEPHBIX TEXHOJOTMH B  mpolecc oOyueHus. B memom, xors
KOMMYHMKAI[IOHHbIE TEXHOJOTUU M TUOKHE (OopMBI 00ydeHHUs NEHCTBUTENBHO 00JIaaroT
MOIIHBIM NOTEHLUHUAIOM JUIsl YIYYIIEHUS XUMUYECKOro oOpa3oBaHHs B MHpPE, CYIIECTBYET
uenblii  pax OpobieM  SKOHOMHYECKOTO M KYJIbTYPOJOTHYECKOTO  XapakTepa,
MPEMSITCTBYIOUINX UX PACIPOCTPAaHEHUIO M0 BCEH IIaHETE.

HogBeie Tenieniuu B 00pa30BaHny HA MOCTCOBETCKOM MPOCTPAHCTBE OBUIM CBSI3aHBI C
NelleHTpaIu3alel W JeMOKpaTu3alMeld YOpaBlIeHUs, CO3[JaHHMEM HOBBIX CTaHAApPTOB
o0Opa3oBaTeNbHBIX MpPOTrpamMM, MOJEpHU3aLUEN cojepxaHus o00pa3oBaHUs, MOSBICHUEM
HEroCyJIlapCTBEHHbIX  y4e€OHO-BOCIIMTATENIbHBIX  YUYPEXICHWH,  BBEJIEHHEM  HOBOU
3aKOHOJATEIbHOM 0a3bl U HOBBIX (PMHAHCOBO-XO3HMCTBEHHBIX MEXaHU3MOB B 00pa30BaHUU

Ha mpumepe PecniyonukKazaxcran, benapyce u Poccuiickoit deneparunpaccmMoTpum
OCHOBHbIE TEHCHIIMU Pa3BUTHUSI 00Opa30BaHMs Ha MOCTCOBETCKOM MPOCTPAHCTBE.

B pesynbraTte pehopmupoBaHus poCCHIICKOTO 00pa30BaHus MPOU3OILIIO CeIyoIee:

* chopMHpoBaHa OCHOBHAsi 3aKOHOJATeNbHAsi W HOPMATUBHO-MIpaBoBas 0Oasa
oOpasoBaHwus,

* YITBEPXKJCHbI THUIIOBBIE IIOJIOKEHHUS BCEX OCHOBHBIX BHJIOB 00pa30BaTENbHBIX
YUPEKICHUH,

* CO3[JaHbl U COBEPIIEHCTBYIOTCA TOCYIapCTBEHHbIE O0Opa3oBaTelIbHbIE CTaHIAPTHI
HAYaJIbHOTO, CPEIHETO U BBICIIEro Npo(ecCHOHAILHOr0 00pa3oBaHus,

* CKJIQ/IbIBACTCS U AKTUBHO (YHKIHMOHUPYET CUCTeMa OOIIECTBEHHBIX HHCTUTYTOB
yrOpaBieHUsT 00pa3oBaHUEM, OTIEIbHBIMU €r0 YPOBHAMHU M CEKTOpaMH, Y4eOHBIMU
3aBEICHUSIMU TOTICUUTEIbCKIUE COBETHl, y4E€OHO-METOJWYECKUE OOBbEIWHEHUs, Hay4YHO-
METO/JIMYECKUE COBETHI, COI03 PEKTOPOB, COBETHl JTUPEKTOPOB CPEIHUX CIEHUATbHBIX
yueOHBIX 3aBEACHUI, ACCOLMALINY YIUTENEH, B TOM YHCIIE aCCOIUAIUS YUUTEIeH XUMHUU.

Jluteparypa

1. Bynsdcon B.JI. MupoBoe obpa3oBarensHoe npoctpancTBo Ha pydeske XX XXI BB. // [lenaroruka. - Ne 10. -
2002. - C.25-29

2. DIJeKTpOHHBIN pecypc
https://ru.wikipedia.org/wiki/MexTyHapOIHBIA COI03_TEOPETUUECKOW H_NPUKIATHON XUMHH

3. Dmektponnslii pecypc OOpa3oBaTeNbHBIN CcTaHmapT ydeOHOro mpeamera «xumus» (7-11  Kmaccsr)
https://kzbydocs.com/docs/1154/index-29067-4.html

4. DnextpoHHEIH pecypc https://spravochnick.ru/pedagogika/sistema_obrazovaniya v_stranah sng/ .
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V]IK 622.232.8
AYBLIJBIK KEPJEPJE KAJJIBIKTAP/IbI KATA OHJIEY MOCEJIECI

Boaar U.A.
(M. Kosvibaes amvinoagvt CKY)

2050 xpuTFa Kapai FamamMImapaarsl KaIsIKTapabpiH Meepi 70%-Fa ecyi Kepek JereH
oomkam Oap. KTK-me1 Oackapy MmocenenepiH Talkpuiay Ke3iHae OacTel Hazap ipi el
MEKEHJIepre TOH mpoOiieManapra aymapbuianel. COHBIMEH KaTap, Kamajlapla TYPMBICTBIK
KaJIIBIKTap Taiina Oojlafbl KOHE oOJlap Iprejec ayMmakTa, aybUIIBIK JKepiepaeri KaTThl
TYPMBICTBIK KaJJIbIKTap MOJUTOHBIHIA HeMece KeOiHece o3AIriHeH mnaiaa 0oiaTblH KOKbIC
yiiHauepine wmbiFapbuiaael. COHbIMEH Oipre, aybUIIBIK JKEpJiepAe ©31€piHIH TYPMBICTHIK
KaJIJIBIKTApPHI MMaiiia 00J1aael, OYJ1 pyKcaT €TUIMETeH YHIHAUIEP/IIH CaHBIH KOOeUTe 1.

Taxpipbin  e3ekrtidiri. Erep 613 KTK-mer Oackapy mpoliecii OHBIH Kypamjac
Oenikrepine OeseTiH Oomcak (OuTiM Oepy - KWHAy - yaKbITIIA CaKTay - TaChIMaiiay - KoMy
HEMece KailTa oHJEy), JAEMEK, aybULABIK >KepiepJe KOKBICTApAbl KMHAY Ke3€HI IICKTEeYII1
0oJbIn TaObLIA B, Oipak 013 aybULABIK KepiiepAe KOKbICTap/bl Kajlall KHHAYABl OlLTMEnMi3.
CoHABIKTaH  KaTTBl  TYPMBICTBIK  KAIBIKTAPMEH  JKYMBIC  JKacayJarbl  HETi3ri
YUBIMIACTBIPYIIBIIBIK JKOHE KapKbUIBIK KYIITEP OChl KE3€HHIH THUIMAUIILIH apTThIpyFa
OarbITTaNyBI Kepek [1].

Taxipubesik MaHbBABLIbIFBI. KOKbIC VHIHIIIEPIHIETT TYPMBICTHIK KaJABIKTap
TYpJIepi:

-Karas, KiTanrap, I9nTepiep, KypHaiaap;

-IIBIHBI OaHKaIap MEH 0OTeINKeNep;

-KOHCEPBUIEP/IIH aCThIHAH IIBIKKAH METal1 OaHKasap;

-KOKOHIC KaOBIFBI, )KYMBIPTKA KaOBIFBI (OpraHUKAIIBIK KAJIJBIKTA));

-TUIaCTUKAJIBIK KanTama;

-CYT HEMeCe LIBIPbIH KOPaNTaphl;

-TIOJIMATUJICH MTaKeTTep MeH canadanap;

-TO3FaH TOKbIMA OYibIMIap (IIYJIBIKTAP, KOJITOTKHU KoHE T.0.)

-araliTaH )acajrad OyibIMaap;

-6JIT€H HEMece COMBUIFaH MaJlIap/blH KaHKaJlaphl, TepicTepl koHe CyleKTepi;

-METaJl, TeMip, PE3eHKE 3arTtap (MbICalbl, €CKi OWBIHIIBIKTAp) YXOHE TaFbl Oacka
3arrap.

OpKalChIMBI3 YHEMI KayilCI3JIKTEH ajblC KONTereH Hopcelepal oiinandactaHn
KoJanaMbl3. OJapplH KOMIIUTIrIMEH 6Te MYKHST KYMBIC ICTEY KepeK, KOJlaHFaHHAH KeHiH
JaKThIpMay KepeK HeMece OMBIHIIBIKKA alfHaIIpIpMay Kepek. byl apHaiibl KalasikTap (CypeT
1).
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Cyper 1. F. Mycpen aynansr CanKbIHKOJ aybUIIBIK OTPYTBIHAAFbI KOKBIC YHIHILIEPI.
IKCNEePUMEHTAABIK JKAFbI.

Kecre 1. Bip KyHHIH YIIiHE KaHIIa KOKBIC )KUHATAIBI KOHE OHBIH TYPJIEDI.

Kokbic TypJepi Kokbic maccachl
Kara3z-kapTon 90r
ITnactuk\momuaTHIEH 100 r
OlHeK 50r
Tamak KaJIJbIKTaphbl 200 r
Bapabirbl 440 r

Menin oT6ackiM Oip KyHAe 440 T KOKBIC IIbIFapajsl ekeH. OTOackl 5 agaMHaH TYPaIbI,
sFHA Olp amamfra KyHIHE 88 T KOKbIC Keneni, aibiHa mamameH 12 kr 300 T, am KbuibiHA
mramamen 280 Kr.

KanapikrapmMeH KyMbIC ICTEYIiH OpTYpii oicTepi 6ap, MbIcalibl KOKbBIC Tery,
TEXHHUKAJIBIK XKaObIKTAIFaH MOJUTOHAAp/Ia OPHAIACTHIPY, OPTEY KoHE KalTa eHJey. OHuey
MePCIIeKTUBANIBI 9M1iC OOJBIN caHanajbl. Erep cakray MeH epTeyal CalbICThIpaThiH OOJICaK,
KOpILIaFraH opTara 3USHJBUIBIFEI a3. EKIHIII JKaFblHAH, 6pTey KalTa eHIeYIIH SKOHOMUKAJIBIK
naigaceiH xoranTanel. Kanapikrapael Oefitapantanabipy, KoJIere Kapary *KoHe KailTa eHjaey
OOMBIHILIA YHEMI JaMBbIIl, )KaHa TEXHOJIOTHUSIapbl €HI13yre KapaMacTaH, oJiap/ibl MOJIUTOH/A
CaKTay KenTereH eJjiep YILIiH o/leTTerl Taxipude 60bIn Kajia oepei.

Kanapikrapapl eHziey eki OarbITTa >Ky3ere achlpbUIajbl: €KIHIII PeTTi MaTepuanaap
OHJIIPY JKOHE DHEpPrusHbl eHAIpy. JaMblFaH engepie KalAbIKTap S>KbUIy MEH DIEKTP
SHEPTUSICHIH OHJIpYTe, METAJUI, TNIACTUK, IIBIHBI )KOHE 0acka MaTepuasiapabl Kaiita eHaeyre
apHaJFaH CTPAaTEeTUSJIBIK pecypc peTiHAe KapacThipbuiaabl. KanaplKTapJaH albIHATHIH
sHeprusi Eypomana keHiHeH KonjaHblnaabl, Eyponansik Komwuccus KanmaplKTapabl Kaiita
OHJIEYTe BIKMAJl eTe/Il XKOHE jKaHa epTey KOHJBIPFBIIAPBIHBIH KYPBUIBICBIH TOKTAaTalbl, OipaK
OpTEY TEXHOJOTHUSICHI, Ka3aHBIKTap MEH CY3TLIep YHEMI )KaHaPBIN OTHIPA/bI.

Ennig SKOHOMUKANbBIK JeHredi MEH KalAbIKTapel Oackapy apachblHAa Tikenei
Oaitnanpic Oap. ConbiMeH, JKamoHusina KaiiTa eHAeNreH KajablKTapablH yieci 100%
Kypaiinel. EyponansiH OipkaTap enjepiHae KalAbIKTapiael KaiTta enuey yneci 60% -man
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acanel. bareic Eypomagarbl KanabIKTapabl 0ackapy TEHICHIUSACH: JaMbIFaH —eIjIep
KaJIJIBIKTap/IbIH YJIKEH YJeCiH KaiiTta eHaeial, aprra Kanrad OHTycTik x)oHe Lerbic Eypomna
eNIepi KepIey/Ii IpaKTHKAIANWIBI, OJI Kep/Ie KaiiTa oHJIey Halap JaMbIFaH.

Kenreren enmeperi yKiMeTTiH cascaThl KaJABIKTapAbIH Maiia 00Iybl MEH )KUHATYbIH
OapeIHINA a3aliTyra OarbITTanFaH. OHBIH YCTIHE JaMBIFaH eJJIep KAIIBIKTap bl KaiTa oHACyIl
maiga Ke3i Jenm CaHalWgpl. OJEMIIK KaJIAbIKTap Hapbirbl 320 Mmwumapa AoJuiapra
Oaranmanaspl, OHbIH 20% -BI UMIOPT IEH KCIOPT, OYJI KONTEreH eNnfep YUIH KalIbIKTapabl
KaliTa OHJIEy OHEPKICIOIHIH Y3/IKCi3 >KYMBICHIHBIH HErI3T1 AJIEMEHTiI OOJIBIN TaObLIaIbI.
OJeMIIK KaJIJIBIKTap HAPBIFIHBIH HET13T1 OWBIHITBUIAPHI:

« AKII — Waste Management, Republic Services;
+ Kanaga — Waste Connections;

«  @pannus — Veolia Environment, Derichebourg;
»  JKanonwus — Hitachi Zosen Corporation.

Eyponanblk  KOMITaHWSIAp  KIABIKTapAsl  KalTa  OHACYAIH  AIKOHOMHUKAIBIK
MEPCIIEKTHBACHIH ~ KOpil, IIapaiap KaObUIAaabl. AJI  Ka3aKCTaHIBIK  KOMITAHUSIIAP
SKOHOMUKAJIBIK THIMAUIIK ally MYMKIHIITIH SKOFanTajsl. bi3miH  enme  KUHaIFaH
KanaelkTapabiH mamamed 40% -pl Oaranbl KaiTajgama INMHKI3aT OOJBIN TaObUIAIBI KOHE
onmapapl Kaita eHaeyre Oosanpl. KazakcTaHma KOKBICTapipl TOJHTOHIApAa OPHAIACTHIPY
JKOHE/HEeMece CaKTay oJICTKE aifHaIFaH, OUTKEH1 OYKLUT KaliTa OHJIey IIUKIIbIHA COMKEC KEJIeTiH
3aBOJTAp KOK.

CoHIBIKTaH KaJIJIBIKTApABIH IaMaMeH 5-7% raHa KaiTa eHzeneni. Kamasikrapabl
IpIKTEeN >KMHAYy MEH CYpPBINTAyJIblH >XOFapbl OaralapblH aTal OTKEH >XeH, KalTa eHJey
IUKITIHIH THOPAKYPBUIBIMBIH KYPY YIIIH KOMaKThI Kapa)aT KaKeT, ajl KaiTa eHjaey Ke3iHze
AJIEKTP SHEPTHSACHIH KON TYThIHY KaXeT, Oipak OyJI IIBIFBIHAAP TYOKUTIKTI ©HIMHIH
OaracbIMeH a0bu1apl. MoceseH1 menyaiH Koaaapsl oap:

* MEMJIEKET OHJCY 3aybITTapblH cajlafibl OHE KOpIopalusiapibl ©HJAeyre
BIHTAJIAHABIPAIBI;

* KOpriopauusuIapIblH 031 KaiiTa eHaey IUKIbIH KYPbIT, OHbl OpHATA/IbI;

* upmanap eneymMeH alfHaJIbICATBIH YUBIMAAPABI TA0AIbI.

bi3 kangbikrapabl OacKapyAblH pecnyONHMKaNbIK, alMakKTBhIK >KOHE MYHHUIIUIANJIBIK
JeHTeiIepi OOMBIHIIIA YCHIHBICTAp d3ipiaeaik (kecrte 2).

Kecre 2. MemiekeTTiK opraiapra KaJaabIKTapibl 6ackapy OOMbIHIIIA YCHIHBICTAP.

Pecny0aukanbIK aeHrei AMMAaKTBIK JeHrei MyHuIUnaJAbIK AeHreil
* BAK, raser >xoHe HHTEpHET * OHipJIepIeri pyKcaT eriiMerexH . AyTATapIArEl KOKBIC
apPKBUIBI XaJIBIKTHI SKOIOTHSIIBIK KOKBIC aJlaHiapbl MEH KOKBIC ncsi]uiKTepiHiH AL
cayaTTBUIBIKKA Oayiy. [IBIFAPATHIH KONIKTepre OaKpLIaYabl . p
. N Ke0elTy, COHBIMEH KaTap
* MemIteKkeTTiK opranaap MeH KYLICHTY. 6 6
. . XKaOBUTATHIH KaKIarsl 0ap
OM3HECTI KaJIbIKTap bl KaiiTa * KangpIkrap nonmronaapbx .
IUIACTHUK, IBIHBI, KaFa3 YIIiH
OHJICY CaJachlH JaMbITyFa CAHHTAPIIBIK JKAHE SKOMOTHANBIK | o e iH
BIHTAJIAHABIPATHIH HOPMATHBTIK CTaH/apTTapFa colkec xacay (KaHyapia HB?H
KYKBIKTBIK 0a3aHbI 93ipIiey. JKaOqBIKTaHBI3. racay yapJiap/iblt
) KipyiHe K0l OepMey YIIIiH).
"KL 6K Tap b OHIEY MK " AYBUUIBIK KepIieprien * XKeprinikTi kacinkepiepai
TOJIBIKIMKIT YIIiH KaJIJIBIKTap Ibl JKYHENl Typ/e KuHay KOKBICTADJTbI CYPHITITaY
THIMAIMHPPAKYPBUIBIM KYPYFa, MEH IIBIFapybl YHBIMIACTHIDY. CTAHIMANApHH, KafTa
COHJIali-aK eHJIPIC MeH TYTHIHY * XKeprimixTi kocinkepaepai oreiiTiH 3ayLIT”’Fap MCH
QJIIBIKTAPBIHIIBIFAPYIBIH ©31HIIK OKBICTap/Ibl CYPBIITA
KAJIABIRTap PYIbIH A KOKBICTAP/AB! C¥b Y MUHH-(aOpHUKaIapabl camyra
TEXHOJIOTUsIIAPBIH AAMBITYFa CTaHUUSUIAPbIH, KAJIIBIKTapbl LIAKBIDBIHbL3
010[DKETTEH Kapaxat OeJIiHCIH. KaliTa OHJICUTIH 3ayBITTap MEH p '
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*Ipi KOMITaHUsIAPFa KAJIBIKTAPb]|  MUHHU-(paOpHUKaIap/ bl Caryra
IIbIFapy OOMBIHINIA MiHACTTEMENEP IIaKBIPY.
KYKTEY.

MemitekeT KalJbIKTapMeH OalIaHBICThI KaFIaiabl 3aHHAMAJBIK [Iapajap apKbLIbI
OakplIaysl Kepek. MyHBI aiiMaKTapAarbl KaJJbIKTapel 0ackapyra OakpUIay/bl KYNICUTYICH
OacraraH xoH. byraH KaxeTTi:

* KQJJIBIKTAp/IbIH PYKCAT ETUITCH KOJIEMiHE JKOHE MIEKTEYJEP/ICH achIll KeTYiHE HAKTHI
KYPBUIBIM/IBI aHbIKTay. KocimopeiHIapaaH KaaabIKTap MeJIIIepiH achIpFaHbl YIIH TOJIEMaKbl
QJTBTHBI3 J)KOHE KalTa OHJICYMEH aifHAIBICATHIH YHBIMIAP.IbI KOTEPMEIICH3;

* KATTHI TYPMBICTBIK KAIJIBIKTapIbI dKOKOFa IICK KOO,

* MyHall eHJiey, MalllMHa kacay, XUMHMsI JK9HE T.0. CHUSAKTHI ipl KOMIaHUsIapra KaiiTa
OHJIey OOMBIHIIIA MIHACTTEMENEP KYKTEY;

* KaJIJIBIKTap bl IIBIFAPYMEH alHAJIbICAThIH YHBIMIAP bl OPTYPIIl )KEHUIIKTEp TYPIHAE
KeTepMerey;

* KaJIBIKTApAbl OHJICY IIH OYKUT UK YIIIH OeNriieHreH nHQPaKypblUIbIMIbI KYPY;

* JKYHeIl )KOHEe JOWEKT1 Typ/ie XaIbIKThl SKOJOTHSIIBIK CayaTThUIBIKKA TopOuerey.

Kanmapikrapael  koro  Oo¥blHIIA  HWH(DPAKYPBUIBIMIBI  TOJBIFBIMEH KYpy YIIiH
aJlaMJIapJIbIH CaHAChIHA KOKBIC - SKOHOMUKAJIBIK Taija adyJIblH HAKTBl TEPCIEeKTHBACHI
00JIbIT TAOBUIATHIH CTPATETUSIIBIK PECYPC EKEHITH CIHIPY KaXKeT.

OnjIipic XoHE TYTBIHY KaJJBIKTApBIH CaKTayra, KOMYyTe, JKHHAKTayFa OalJaHBICTBI
KOJIAHChI3 AKOJIOTHUSIIBIK JKaFJaiIbIH HEeri3r1 ce0enTepi: SKOJOTHUSIIBIK CTaHIapTTapFa COMKEC
KEJIeTIH KOKBIC TaCTaNTBhIH OPBIHAAPBIH OOJIMAybl: HOPMATUBTI-KYKBIKTHIK Oa3aHbBIH, OHIIPIC
MIEH TYTHIHY KaJJBIKTapbIH OHICY MEH JKOIOJBIH COHFBI OJICTEPIH KapKbUIAHIBIPYIBIH
JKOKTBIFBI, CEJICKTHBTI JKMHAYIBIH OOJIMaybl, XaJBIKTBIH OSKOJOTHUSIBIK  OUIIMIHIH
KETKUTIKCI3IIr],  CEJIeKTUBTI  KOKBICTApABl JKMHAYFa  apHAJFaH  KOHTEHHEpJIEpAiH
KETKUTIKCI3/IIT], aybUIABIK J>KEpJEpJeH IIbIFATHIH KaJABIKTapJbl JKYHEIl J>KUHAY MEH
IIBIFAPYJBIH 00JIMaybl, KOKBIC TOTryre pYKcaT eTUIMEreH OpPBIHAAPABIH OOJybl, KOKBIC
MOJIMTOHIAPHI MEH KOKBIC TACUTBHIH KOJIKTEPre TEXHUKAIBIK OaKbUIaYAbIH 00JIMAYHI.

[InacTmacca - KaJAbIKTapAbIH YJKEH MeumiepiH Kypaiael. Eypomanbik Komuccus
2025 xpinra Kapai EO-naFel OYKT TUIACTUKANBIK KAIABIKTAP/IBIH KaliTa OHAeY ManlbI3biH 55%
-Fa JIeHiH apTTBIPYIbl YCHIHBI. OJIEMJIET] TUIACTUK KaJIBIKTapAbIH Kol 0eiriri Kpitalira Kaita
eHaeyre kiOepinemi. Kaszakcranga 3aHHama JeHredinge Oip peTTIK bIAbIC-asgK TIEH
MOJIMATUIICH TMaKETTEPiH OHAIpyre >KOHE MaijallaHyFa THIMBIM CaJIbIll, OCHI Tayapiapbl
HIBIFAPYIBIH OMOJIOTUSITBIK BIIBIPANTHIH TEXHOJIOTUSIIAPBIHA KOITY KEPEeK.

Kanapikrap sxarqaiibIHIaFbl )KETICTIKKe Oip Me3riijie 3aHHaMaHbl KaObLIAay, KY3bIPIbl
OpraHjiap/iblH KalJIbIKTap sl OelieK >KWHAyIbl €HTI3y Typalibl MiHJIETTeMelepi jkoHe Oelek
KUHAYFa apHaJIFaH HHPPaKYPbUIBIM/IBI €HT13y apKbUIbI KOJ JKeTKi3yre 0omaasi[2].

KopbITbiHabl. KOKbIC TeK TYMNKUIIKTI ©HIM €MecC, SKOHOMHKAIBIK TMaiia amyiblH
HAKThl TEPCIEKTUBACHI OOJIBIN TaOBLIATHIH CTPATETUSIIBIK IIUKI3aT €KeHIH TYCIHY KaxeT.
Kanapikrap KyHIBI CTpaTeTHUSAIBIK INIHKI3aT PETIHAE KapacThIPBUIBIN, OJapJbl KemleHIl
OHJIeyre KOHUT Oelly Kepek, ONTKeHI cakTalfaH KalaslKTap, Oip JKarblHaH, KbhIMOAT
KOMITOHEHTTEP/ICH TYpaJbl *OHE DHEPTHSIHBIH OlleyeTTi K31 OOJbIN TaObLIajbl, ajd eKiHIIi
JKarbIHAH, OYJT 9KOKYHEHIH aliTapibIKTail JacTaHybIHA SKETeIi.

O1eduer
1. Cucrep B.I'. u gp., Akagemuns kommyHanmbHOro Xo3siictBa M. K.JI. ITamdumnoBa, «TBepmasie ObITOBBIE
oTxo1p! (cOOp, TPaHCHIOPTHPOBaHKE, 00e3BpekMBaHue).» — MockBa, 2001.
2. https://strelkamag.com/ru/article/mirovoi-opyt-shest-primerov-effektivnoi-raboty-s-ot
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90K 378+911

BLIIM AJTYIIBLIAPABIH, OMJIAY KABLJIETIH T'EOT' PA®USJIBIK BEHHEJIEP
APKBLJIbI KAJIBIIITACTBIPY

Bopankysosa /.M., bepaenosa 3.M.
(A6aii amvinoazer Kaz¥I1Y)

BiniMm — TaHBIMIBIK iC-OpEKET MPOICCIHIH HOTHXKECI JKOHE aJlaMHBIH OWJIAYBIHJIAFbI
IIBIHABIKTBIH, [IBIHAWBI KOpiHICL. BUTIM amymIbIHBIH TaHBIMIBIK 1C-OPEKET1 MPOIECIHIe
oimayabiH O6enrur Typi Kaneintacansl. Onnay kabuieTin nambity Macenecin [1.5. Xannepun,
B. B. JaBsinos, JI.C. Beirorckuit, C.JI. Pyounmreiin, b.I'. Ananwes, J[.b. DnbkoHuH xoHE
T.0. FameiMaap 3eprreni [1]. Teorpadusuiblk OutiM Oepy mporiecinae reorpadusibiK oiiay
OUTiIM MEH JaFapUIap >KYHEeCiHe Heri3esin KaieimTacaabl. [eorpadusuiblk  oimay —
reorpausIbIK HbICAHAAPABIH, KYObUIBICTAD MEH HpPOLIECTEPAIH MaHBI3[bl KaCHUETTEpIH,
COHBIMEH KaTap OJapJAblH apachlHIAFbl OaiflaHBICTapIbl TaHy >KOHE OeifHeley Iporieci,
AyMaKTBUIBIFBIMEH, KEMICHIUTITIMEH, kahaHIbUTBIFBIMEH epeKieneHe [2].

l'eorpadusiielk oiay — kapTajnapisl OKM OUTy, KOpIIaraH opTaHbl OipAeH OipHelle
KapTorpadusuIbIK MacmTadTa Kopy JKOHE KEHICTIKTET1 (PM3UKAIBIK, YKOHOMUKAJIBIK, MOJICHH,
QJIEYMETTIK KYOBUIBICTap MEH TpolecTepi OeliHeney oHe Tanaay KaoineTi. ['eorpadusibik
oinmay yreimra ayram petr H.H. bapanckuit Tycinik 6epren: «[eorpadusuipik oinay - Oy
OipiHIIiJIeH, TYWreHIH KapTaFa TYCIPETiH, ayMakKa HETI3JIeJreH Oilay, eKIHIIIICH,
Oaitmanpickal kemeH i oinay. H.H. bapanckuii 6oiipiama «Kapra — reorpadusHbiH anbhachl
KoHe omeracbl». Kapragan ke3-KenreH reorpadusuiblK 3epTTey IIbIFaibl JKOHE KapTara
keneni». Kapra OumiM anmymbsuiapAplH Hazap aydapyabl, 3€HIHIUTIKTI, OalKaFbIIITHIKTHI,
AMOIMOHANIIBI IHUEJIEHICT, KU, OeHHEeHI jkacay TocUIAepiH (TEXHOJOTHUSICHIH) UTepY/Il,
OJJADMEH JKYMBIC ICTeyAl Tamam eTefi. Opbip OuriM amymsl Oip KapTaHel op Typdi
KaObUIMAW/IbI, OJApIbIH JKEKE TIKIPUOECIHE, KBI3bIFYIIBUIBIKTAPhIHA, OUTIM  KOpBIHA,
uaesapbiHa OalIaHBICTBI Op TYpJl MaHbI3Abl Oipiikrepai Oenexi. Kaprorpadusibik
TYBIHIBUTAp (KapTanap, aTjiactap, TYPUCTIK cXeMayiap, OYKJIeTTep, KapHaMalblK JKoHE T.0.)
KEHICTIKTe  YHBIMJIACTBHIPBUIFAH  aKMapaTThIH HEFYPJIBIM  KOpPHEKi, ayKbIMJIbl  JKOHE
HIOFBIPJIaHFaH TaChIMANIAyIIbICHI OOJIBIN TaObLIAIbI.

Kapra — omemal TaHyAblH »OHE CHOATTAyAblH MAaHBI3Abl KYpalAapbIHBIH Oipi.
Kapramen sxymbic icTey OapbIChiHIA OilaynblH Herizi periHie reorpadusblk OeliHe
KanbinTacagpl. ['eorpadusiblk OCMHEHI KaIbIITACTBHIPY MAceeci oTe KypaAesl KOHE ©3€KTi.
B.C. IIpeobpaxeHnckuii OecilHeHI KaObuiIay OHE JIOTHKANBIK OWIayAbl OIPIKTIPETIH MoH
peTiHae reorpadusHBIH EpeKIle MYMKIHAIKTEepiH atan eoTTi. ['eorpadus OecitHenepre
HEeri3AENTreH SMOIMOHAIABUIBIK TI€H TapThIMIBUIBIKTBHIH O€JICeHIUIIrIMEH CHIaTTaIajibl,
COHJIBIKTaH J1a 3epPTTEY HbICAaHAAPBIH KOJI JKETIM/I1 )KOHE €CTe KaJlapibIK eTeli.

I'eorpadusniblk  oistayablH Heri3i reorpagusuiblk  OeifHenmep MeH KepiHICTepAl
KaJIBINTACTBIPYFa caHajbl OarbITTaNFaH ic-opekeT. ['eorpadusbik OeitHe - ©3apa 6ip-OipiMeH
0alimaHBICTBI KOHE OpEKeTTeCEeTiH OenriiepiH, TaHOamap[blH, AapXUTUITEPHAIH IKOHE
CTepEOTHNTEPAiH, AaHBIK >KOHE Ke3-KeiareH (kep, naHamadT, ailmMak, e1) ayMakThl
CUMaTTaTThIH kyHe. «l'eorpadusibik oOpa3 (OeiiHe)» YFBIMBIHBIH (CHHOHHUMBI) ayMak,
OHIPIIIK, MEKEH JKOHE KEeHICTIK OeifHeci.

et MoHIHAE, TeorpadUsIIBIK OWIAyAbl KAIBIITACTBIPY HAKTBI TeoTpadusIIbIK
HBICAHJIAPJIBIH  KApKbIH OeliHenepiHCi3 MYMKiH emec. [eorpadusiiplk oilnay MeH
reorpagusUIbIK HBICAHZAP MEH KyObuIbICTapibpl OeiiHeney KaOuleTi apachlHIAa THIFBI3
Oaitmanpic Oap. KapacThIpblaaThlH HBICAHHBIH O€WHECIH Kajlail jkacay KepekTiriH Oimmeit
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reorpagusUIBIK ~ Oiflay  MyMKiH emec. belfHenep rpaduKaiblK, KapTOTpagHsUIBIK,
HBICAHIIAPIBIH (oTocypeTTepi 00mybl MyMKiH. OKYy MpOIECIHIE ayMaKThIH KaFbIMJIbI
OeifHeciH KacayJa MYMKIHIITIHIIE OSMOIMOHANJIbI, HBICAHHBIH  JKCKJIFO3UBTLIITIHE,
Oipercityiirine CyieHe OTBIPBIN, KOPKEeM CO371 KeHIHEH KOJJaHy KepeK. Mplcalbl, Kazipri
TypU3M — OyJ1 KyJIIsIpayabl OUIMEHTIH oJeMIIK SKOHOMHUKAHBIH cajachl. Emimizne Typusm
caJlachl KETEKIIi JKOHE CepHiHJII JaMbIN Kelle KaTKaH calaiapAblH Oipl. Op enaiH TypHCTiK
pecypcTapMeH KamTamachl3 eTiry gopekeci opkenki. COHABIKTaH na eniMi3ie Typu3Mi
JaMBITY VIIH TaOWFH, Tapuxu >KOHE MOJCHM >KaFrfdaiiap J>KETKUTIKTI OHE TYPHCTIK-
peKpeasuIbIK - MyMKiHAikTepre ue. Kazipri Tapma enmiMi3oiH TYpUCTIK-PEeKpeanusIbK
pecypcTrapbl 9NeMJIIK KaybIMJACTBIK KOIIiHEe ilece OThIpa kahaHmaHy MpoOIECciHeH yiiieciM
TayhII, JJIEMJIIK OPKEHUETKE 03 YJIECIH KOca aJaThlH JOpPEeKe/Ie.

Binim anymeutapra OepineTid OLTIM JaiibIH eMec, JIOTHKAIBIK TYP/Ae KYPBUTYBl KEpek,
SFHU OTKCHHEH Kaziprire, (akTiiep/ieH >KalmblUiayFa, MaTepHAIaH pyXaHUFa, aKbUIIaH
ce3iMre, parMoHANABl OCHHEIEH AYMOIMOHAIILI OCHHEre, al 3epTTENeTiH HbICAHHBIH OpPHBI
MEH MaFbIHACBIH TYCIHY/IIH COHFBI HOTHXeEC] Oarasay OOJIBIN TaOblIa bl

3epTTeNly ayMakThIH OCWHECIH KacaylblH JKOHE OHBIH ©3IHJIIK epeKIIeNiriy,
Oipereisiri MeH KYHIBUIBIFBIH OUTY/TIH KJIACCUKAJIBIK, ECKIPMENTIH Ko31epiHiH Oipi - Taburar
CYIYIIBIFBL. AaMJapablH OMIPIHAET1 CYJIYJBIK YFBIMBI KoOiHece TaOuraT CYJIYJIbIFBIMEH
OaiimanpIcThl. TaOUFATTHI 3€PTTEY OFaH AMOITMOHAIIBI KOHE KYH/BUIBIK KATHIHACHIH, COHIAM -
aK Kasipri TaHga TaOuWraTTa aJaMHBIH IIapYyallbUIBIK OPEKETTEH OO0JIATBIH e3repicTep/i
KaJIBINTACThIpaapl. Taburu nanmmadTTapAblH KYHIBUIBIFRI MEH OIpereiyiri ayMaxThIK,
KEPTUTIKT1 MaHbI3bI 0ap reorpadusuIbIK HBICAHIAP IBIH MBICAJIBIH/IA KAKCHI alllbLIybl MYMKIH
[3]. Anmatsr 00BICH! Tayaiabl aiiMaKTapbIH/A jKep OeIepiHiH peKpeannsIbiK PECYPChl PETIH/IE
€PEKIIe Te0JIOTUSIIBIK-TeOMOP(OJIOTHIILIK HBICAHAAp KepiHic Oepenmi. OchiHmal TaOUFH
HbicaHHbIH 0ip1 — [lapsia matkanel. [1laTkam — Tepen opi TyO1 Tap, KyJlama HeMece TiK, Keiie
OMBbIC OETKEHI XKoHe Kem 0eJIiri kapTacThl 0oJibIN KeneTiH aHrap. [lapblH maTKaabIHIAFbI
caHajyaH >ep Oelmep MINIHAEPIHIH KOPIHICTEPIH >XKEPruliKTi TYPFBIHIAP €pTe Ke3aeple
«Illatitan xana», keriHHeH «KpI3FbUIT Kamanjgap aHFapbD» aen artaraH. OHmaFel op Typii
MYCIH mimriHai xeke xapractap «ChuHkey», «MpicTan kemItipy, «Aimahap», «Tac Kanmbiky,
T.0. artanmaapl. COHBIMEH KaTap KYHIBUIBIFBI JKaFbIHAH CasXaTHIbUIAP/AbI KBI3BIKTHIPATHIH
opbiHIapablH Oipi (cyper 1). OlTkeHI MyHAall Kamaigap MEH KOpFaHIapJaH TYpaTblH
matkangap Tek AKII-TeiH, Apu3zoHa mraTeiHaa kezaecei. [llapbiH maTkambl peKpearusibiK
JKYHEHIH TaHBIMJBIK THIT OOJIBIN TaObLIaAbl. Epekine TaOWFu HBICAHIAPBI TAPTHIMABLIBIK
CHIIATIICH KaTap, KYHEHIH TaHBIMIBIK JKOHE ICTETHUKANBIK JKaFbIH/IA CHUIIATTAM]IbI, COHBIMCH
KaTap ayMaKThIH PEKpealUsIIbIK KYHABUIBIFBIH 12 aHBIKTAMIBI.

Cyper 1. llapeia matkas [4]
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3eprTeny aymarbl Typalibl OumiMi OekirteTiH OelHenep »xkacaylna aywvl30ap YIKEH
MaHbI3Fa ue. KazakcTaHHBIH KbI3BIKTBI KOPIKTI xKepiepiHiy Oipi - Exi arallbIHIBD) IIOKBICHI
(cyper 2). Exi mokpIHbIH eteri OiptyTac, 300 meTp Ouiktirinae exire 6emninesi. LlokpuapapiH
naiga 0oJy TapuXbl MIETENIK MIAMKBIHIIBUIAPFA KAPChI KYpPECil, TEHJECCI3 epIliKIeH Kasza
TallkaH aFalbIHABI €Ki OaThlp Typasibl aHbI3Fa OalJIaHBICTHI TyFaH. AybIp KazamaH Oeii
KaWBICKaH OJIApIbIH KapbIHIACHIHBIH aKKaH KO3 JKaChl KOPIKTI AUBIPTAYIIBIK KOJIIHE aifHAIFaH
hi(S)701 08

Cypert 2. Exi aralibIHAB» MIOKBICHI [5]

['eorpadusHpIH FBUIBIMU TIOH PETIHAC O3IHIIK EPeKIICNTIKTepl 0ap 3epTTey MOoHIHIH
OcitHeciHeH  Typanbl. [eorpadusuibik  OeliHenepili  KaJbIITACTHIpyFa  aKMapaTThIK-
KOMMYHUKAIUsIBIK  TexHosorusiap (AKT) wikman eremi (cyper 3). Kazipri 3amaHFBI
MYJIBTUMEMSUTBIK MYMKIHIIKTEp HAKTHI CasgXaTThl HEMECe 3epTTeY/i OHAall aIMacThIpa ajiajbl,
OcChLIaiIa aziaM y3aK yakbIT OOWbI KaHaai fa Oip OKUFaHbI HEMece reorpadusuIbIK HbICAaHHBIH
OeifHeCciH ecke Tycipeai. ATaMHBIH CaHACBhIHJIA IIBIHANBI MIBIHIBIKTBIH KOPIHICI - ce31M MEH
oiliay NeHreiiHae KajubllTacaThlH OeiiHe, Olpak OeiiHe TeK TaiJgayJblH KOCBIMIIA KYpasbl
€KCHIH €CTe YCTaFraH JKOH.

HauunoHanbHbii napk bypaGan

HaunoMansHeld napx B Kasaxcrane Motowmin GapxaH Hauwonanskeiit napk & Kasaxcrawe

Cyper 3.

I'eorpadusiiblk  OeliHenepai KaJbIITAaCTHIPY MEH JaMbITYAbIH MAaHbI3Ibl MIAPTHl —
reorpadusuIbIK oinay. binim amymsuiapablH oislay KaOuIeTiH IbIFapMaIllbUIbIK TarchlpMaap
O0epy apKbUIbl JaMBITY MaHbI3AbI. JKapHaMalblK, MOJIEHU (KOpIKTiI Kepiep), «TYPHCTIK-
PEeKpeaIsUIbIK pecypcTapy KapTachlHBIH CXEMAChIH KYpacThIpy/la SKCKIIO3UBTI HISIIIM 131ey
OUTIM anmymbUIapAbIH OWIay NPOILECIHIH KbI3BIKTHI J1a KOPKEMIIK 2JEeMEHTIHEe aiHanajbl.
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TypucTik-pekpeanusuiblK pecypcTap KapTajlapblHbIH HETI3T'1 MaKCcaThl - KOPCETY KOHE TYpU3M
MEH peKpealusHbl JaMbITyFa apHallFaH pecypcrapabl cumarttay. Ojapabl TYPUCTIK >KOHE
PeKpeaIysUIbIK KbI3METTI JKOCTapiiay Ke3iHze naiiiananyra 00sasl.

I'eorpadust cabarsiaga rpaduKTIK MOJCTBACPI KOJJAHY apKbUIBI J1a OLTIM aTyIIBIHBIH
KapTorpadusuIbIK CayaTTBUIBIK camachl apTajibl, SFHU OUIIM aTyIIBIHBIH TeorpausIIbIK
OWNIayBIHBIH JAMYBl apKachlHAa XKy3ere acaibl. benrim Oip aymakteiy (apamadr, enmi
MEKEH, ©3€H, Kalla, MEMJICKET, KYPJIBIKTBIH JKOHE T.0.) Teorpadusuiblk OciHenep iy
rpadukanbik Mojeni — Oetinenik-eeoepaghusinviy kapma. KapanaitbiM OeiHEIIK reorpadusIIbIK
KapTrajapra MareMaTukaiblK rpadrap, . Benn nuarpammacsr xxarasi [6].

TaHBIMIBIK 1C-OpEKETTep HOTHIKECI OULTIM amymbuIapAbl TaH KaJAbIpyFa, OJIapIbIH
reorpadus MOHIHE JETeH KbI3BIFYIIBUIBIFBIH OATYFa, KE€3-KEITeH OKY MaTepUalblH UTepyre,
KOpIIaraH oJieM KEHICTINH Kepy JKoHE casfxaTrray KaOuleTTepiH JaMbITyFa, SFHU
reorpadusIIbIK OWIayabl KaablITaCThIpyFa MYMKIHJIK Oepeni [7].
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KAHIIEPOT'EHHBII PUCK 3JIOPOBBIO IIOJPOCTKOB
TP NOCTYIVIEHUHN XUMHNYECKHUX BEIIECTB

Baneesa D.P.}, Mcmarnnosa I'.A.%, FOcynosa H.3.2, 3ustaunosa AL,
Cxsopuosa I'.I11.Y, Xaiipyaauna JI.P.?
Y (Kazanckuii (Ilpusonicckuil )pedepanvruiii ynueepcument)
Hnemumym ¢ynoamenmanvHot meouyunsl u duoI02UU
2(KIT'MA — ¢punuan ®IEOY JJI10 PMAHIIO Munsopasa, Poccuu)

Bo3spacratoriee TeXxHOreHHOE BO3/CHCTBHE Ha MPHPOAY M UEIOBEKa, a TakKe pPOCT
3a00JIeBA€MOCTH HACEJIECHUS CO3Jal0T HEOOXOIUMOCTh KOMIUIEKCHOW OIIEHKH (HaKTOpOB
cpensl OOMTaHMs YeJOBeKa Ha OCHOBE pacyeTa PUCKOB U yIIepOOB 370pPOBbIO HACENEHUS.
AKTyallbHOCTh JAHHOW TEMBI COCTOMT B TOM, YTO DJKOJOTHYECKas OIIEHKAa IMapaMeTpoB
KauecTBa >KU3HHU HACENIEHUS B COBPEMEHHBIX YCIOBHUSAX POCTA aHTPOIIOTCHHOMN NEATEIbHOCTH
CTaHOBUTCS Bce Oojiee BOCTPEOOBAaHHOW M MPOEHMPYETCS Ha IMUPOKHUNA KPYr KOMIIOHEHTOB
Cpelbl OOUTaHUS.
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Leablo uccienoBaHWl SBUIIACH OIIEHKA PUCKA Pa3BUTUSA KAHLEPOTCHHBIX A(PQEKTOB
JUISL 3I0POBBS MMOAPOCTKOB MPU MHOTOCPENOBBIX MYTAX MOCTYIUICHUS XUMHYECKUX BEILIECTB
13 00BEKTOB OKpPYXKAIOIIEH Cpebl Topoa.

Marepuan u Meroabl. /laHHbIe pacueTa MHIMBUAYAJIBHOTO PHUCKA OT COJACPMKAHUS
KaHILIEpOT€HOB BO BCEX Cpelax uccienyeMmblx 30H I. Ka3zanum no3Boiwin onpeaenuTb
CyMMapHbIi ~KAaHLIEPOTE€HHBIH PHUCK I KaXJA0ro IyTH MOCTYIUIEHUS U 0O0uui
KAHIIEPOTEHHBIN PHUCK M BCEX MyTed Yy MOJIPOCTKOB.PHCK pa3BUTHSA KaHIEPOTE€HHBIX
3P PEeKTOB OIEHUBAJICS COTIACHO «PyKOBOACTBY IO OIEHKE PUCKA JUIs 30POBbsI HACEICHUS
IpU  BO3JACHCTBUM XMMHYECKHMX BEIIECTB, 3arpsA3HSIOMIUX  OKPYKAIOIIYID  Cpeay»
P.2.1.10.1920-04 [1].

Jlnst pacyeTa 9KCMO3UIMM UCTIONB30Banmuch mMeauana 50% u 95% Perc coneprkanus
XMMHMUYECKUX BEIIECTB B 00BbEKTaX OKpyxkaromie cpenpl. JlJis XUMUYECKHX KaHIIEPOTEHOB C
LeNbI0 MOCIEIYIONeH OLIEHKU PUCKa yCTaHaBIMBAINM (aKTOp KAaHIEPOTEHHOIO MOTEHIIMAaja
npu wuHramsuuonnoMm (SFI), mepopamsrom (SFO) m nakoxkaom (SFD) BoszneiicTeum.
[Tokazarenu paccuntbiBanuch 1o 4 3oHam ropoja Kazane: 1 30Ha - KupoBckuii paiion, 2 30Ha
- BaxuTtoBckuii paiioH, 3 30Ha - CoBeTckuil paiioH, 4 30Ha - [IpuBODKCKMI palioH.

Bennmumna wHmuBMayampbHOTO — KaHneporeHHoro pucka (CR) mo  kakaomy
XMUMHUYECKOMY KOMIIOHEHTY pPAacCUMTHIBAJIACh KaK MPOU3BEJIEHHUE XPOHUYECKOTO JHEBHOTO
MOCTYIUICHUS U TOKa3aTessl KaHieporeHHocTy o hopmyie (1):

CR =1- SF,(1)

rae | - BenMuMHA TOCTYIUIEHUWS BelIeCTBa B TeYeHHWE >KWM3HM; SF - mokasarenb
KaHIIEpOTeHHOCTH ((PaKTOp HAKIOHA).

KoMOunupoBanHoe JeiicTBHE KaHIEPOTCHHBIX (DAKTOPOB TMpPH OJHOM IYTU
MOCTYIUICHUS PACCMaTPUBAJIOCHh KaK aITATUBHOE U PACCUNUTHIBATIOCH 1O (popmyie (2):

CRr=2CR;, (2)

rae CRy- cymmapsbplii  KaHIEporeHHbIM puck;CRi - KaHIEPOTe€HHBIE PHCKH,
00yCIOBJIEHHbIE KOMIIOHEHTAMH CMECH XUMHYECKUX BEIIECTB.

[Ipy onHOBpEeMEHHOM BO3JEHCTBHM HECKOJbKHX  KaHIEPOICHHBIX  BEIIECTB,
MOCTYHAIOIINX B OPraHU3M Pa3IUYHBIMU MyTIMH, pacueT obmiero pucka (TCR) npoBogutcs
o ¢popmyne (3):

TCR = 2CR;, (3)

rae TCR - oOmuit KaHIIEpOTEHHBIN PHCK.

CraTucThueckuil aHajau3 TMOJYYEHHBIX JAaHHBIX OCYIIECTBISUICS B ONEPAaLMOHHON
cucteme Windows 10, ¢ ucmoJsib30BaHWEM CTaHIAPTHOM TpHUKIaAHOW mporpamMmbl Excel
2010.

PesyabTaTsl [IpoBeneHHbIE pacueThl WHAMBHAYAIBHOTO KaHIIEPOTEHHOTO PHUCKA,
OOyCIIOBJICHHOTO  HMHTAJSIHOHHBIM  IyT€M  IOCTYIUIGHHWS  XMMHYECKHUX  BEIIECTB
(atmocdepHbIit BO3AyX, BOJa, MMOoYBa) B MccleAyeMbix 30Hax mo 50% Perc, mokazamu, 4to
MUHUMAaJbHbIE €r0 BEIUYMHBI Haxoaarcs Ha ypoBHe 2,56E-04 (4 3ona - IlpuBoimkckuii
paiioH) - MakcumanbHbie - 7,05E-04 (1 30oma - KupoBckumii paion). [ons Bkmana
paccMaTpuBaeMbIX Cpel B  WHTAISALUOHHOM TOCTYIUIEHUM  XMMHYECKHX  BEIIECTB
pacripesienniack CIEIyIoIMM 00pa3oM: IMEpBO€ MECTO 3aHHMMAaeT aTMOC(EpHBIH BO3AYX
(84,58%), BTOpoe Mecto mpuHamnexut Boae (13,79%), Tperbe Mecto - mouBa (1,63%).
CrnenoBarenbHO, HAWOONBIIMKA JOJEBOW BKIAJ B WHTAIALMOHHBINA MyTh MOCTYIUICHUS
XMMHYECKUX BEIIEeCTB BHOCUT aTMOC(hepHbIi Bo3yx (84,58%). Bona 3aHnMaeT cieayromyro
MO3UIIMIO B OCHOBHOM 32 CYET MOCTYIUIEHHUS BO BCEX 30HAX CBUHIIA U XJI0podopmMa, 0COOCHHO
BO 2 30He (Baxurosckwuii paiion) (1,36E-05 u 1,20E-05 cooTBeTcTBEHHO), M KaaMus B 1 30He
(7,09E-05). Haumenbimii Bkiiag BHOCHT mouBa (1,63%), B OCHOBHOM 3a CUET MOCTYILICHHS
BO BCEX 30HAaX MBIIIbsIKa, 0c00eHHO BO 2 u 3 (CoBerckwii paitoH) 3oHax (6,44E-06 u 8,38E-06
COOTBETCTBEHHO).
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KanneporeHnuslii puck oT BO3AeHCTBUS aTMOC(HEPHOTO BO3yXa B HCCIETYyEMBIX 30HAX
pacrpenenuics TakuM 00pa3oM, YTO MHHHUMAJbHBIE €r0 BEIMYMHBI HAXOIATCSI Ha ypOBHE
2,33E-04 (4 30ma) - makcumanbHbie - 6,05E-04 (1 30mna). Benmymee mecto B ero
(dhopMHUpOBaHUH 3aHMMAET BO BCEX 30HAX yriepon (caxka) u 6enszo(a)mupeH B 4 3one (2,12E-
05). HamOonpmemMy pHCKY OT CYMMapHOTO HHTAISIIIMOHHOTO BO3ACHUCTBUS BEUIECTB
MOJIBEPraroTCs MOIPOCTKH, nposxkupatoniue B 1 (7,05E-04) 3one (KupoBckuii paiton) ropona,
I'7ic UHAUBUAYAJIbHBIM PUCK PAa3BUTHUS PaKa CaMbIi BBICOKHUH.

CyMMapHbIil KaHIIEpOT€HHBI PUCK C YYETOM MEPOPaIbHOIO BO3AECUCTBUS (IIPOILYKTHI
MUATaHUsI, TUTHEBAsI BOJia U TouBa) kosedancs ot 2,98E-03 (4 3ona) mo 3,74E-03 (1 3omna).
Jlons BKIaAa paccMaTpUBAEMbIX Cpel B IEPOPaIbHBIM IMyTh IOCTYIUICHUS XUMHUYECKUX
BEILIECTB paclpeAeuiach CIEAYIOIMM o0pa3oM: NEepBOE€ MECTO 3aHUMArT MPOAYKTHI
nutanus (78,46%), Bropoe MecTo NMpHUHAIEKUT NUTheBoM Boze (19,39%), Tperbe MecTo -
nouBa (2,14%). Takum oOpa3oM, MOXXHO cCKa3aTh, YTO HaWOOJIBIIMNA OJICBOW BKJIaa B
MEpPOPAIbHBII MYyTh MOCTYIUIEHHUS XUMHUYECKHX BEIIECTB BHOCAT MPOAYKTHl MUTaHUS
(78,46%), a HauMeHbLINH - BHOCUT mouBa (2,14%), B OCHOBHOM 3a CYET MOCTYIUIEHUS BO
BCEX 30HAaX MBIIIbsIKa, 0cO0eHHO BO 2 U 3 30Hax (6,44E-05 u 8,38E-05 coOTBETCTBEHHO).

KanueporeHHnbli pucK OT BO3JCHCTBUS TMUTHEBOM BOJBI B HCCIEAYEMBIX 30HAX
pacnpenenuics TakuM 00pa3oM, YTO MUHUMAJIbHbIE €ro BEIMYMHBI HAXOJAATCS Ha YpOBHE
1,65E-04 - makcumaibabie - 9,21E-04. Onpenensromniyio pois B ero GOpMHUPOBAHUN BO BCEX
30Hax 00yCJOBJIEHA MOCTYIJIEHHEM CBHHIIA B XJopodopma, ocodenHo Bo 2 3o0ue (1,36E-04 u
1,20E-04 cootBercTBeHHO) 1 Kagmus B 1 30He (7,09E-04). Jlonst kKaHIIEpOT€HHOTO pUCKa MPU
MOCTYIUIEHUU ¢ mnpoaykramu nuTanus (78,46%), ompenensiiack B OCHOBHOM 3a CYET
KOHTAMUHUPOBAHHOCTH CBUHIIA y moapoctkoB (2,02E-03). HauGonbiimii cyMMapHBIi
KaHLIEPOTEHHBIM PUCK OT TMOCTYIUIEHUSI XHMHUYECKHX BEIIECTB IE€POPAIBbHBIM IyTEM
otmeuaercs B 1 (3,74E-03) u 2 (3,69E-03) 30Hax ropojma, rie WHIWBUIYaTbHBIH PHUCK
Pa3BUTHS paKa CaMblil BEICOKHIA.

Hamu yctaHoBi€HO, YTO MPU HAKOKHOM BO3JIEHCTBUM (BOJA U MOYBA) MUHUMAJIbHbBIE
BEJIMYMHBI CYMMAapHOTO KaHIIEPOTEHHOTO prcKa HaxoisaTcs Ha ypoBHe 6,37E-05 (4 30Ha), a
MakcumaibHbie - 1,02E-04 (1 30na). [lonig BKkIaga paccMaTpuBaeMbIX CPel B HAKOXKHBIN MYTh
MOCTYIUICHUSI XMMUYECKHX BEIIECTB paclpeaeiniach TakuM 00pa3oM, 4YTO HauOOJIbLINI
JI0JIeBOi BKIIaJl BHOCUT moyuBa (89,7%), a Haumensinii - Boja (10,3%), B OCHOBHOM 3a cuer
MOCTYIUICHUS BO BCEX 30HAX CBUHIIA M XJopodopma, ocodenHo Bo 2 3one (1,22E-06 u 1,57E-
06 cootBeTcTBeHHO), ¥ Kaamus B 1 3omue (1,18E-05).

Kanueporenuslii puck OT BO3AEUCTBUS MOYBBIB MCCIEIYyEMbIX 30HAX Kojelaics OT
6,18E-05 (4 30oma) go 8,99E-05 (1 30Ha), mpu ATOM OIpPEACISIONIYI0 pPOJb B €ro
dbopMupoBaHUH 00YCIIOBICHO MOCTYINIEHUEM MBIIIIbsiKa, 0cobeHHo B 1 u 2 3oHax (8,38E-05 u
6,44E-05 coorBercTBeHHO). Haumbonbmuii CcyMMapHBIi  KaHIIEPOTEHHBIM PUCK  OT
MOCTYIUICHUST XMMUYECKHX BEIIECTB HAKOXHbIM myreM otMevaics B 1 (1,02E-04) 3ome
ropoJia, IJe UHIUBUIYAIbHBIN PUCK PA3BUTUS paKka CaMblil BBICOKUIA.

[Ipy KOMIJIEKCHOM BO3JEHCTBUM XMMUYECKUX BEIIECTB Ha MOJIPOCTKOB BO BCEX
ucciaeayeMbix 30Hax r. Ka3aHu Hamu onpejeneHbl OCHOBHBIE MYTH MX MOCTYIUIEHHUS, 3TO
nepopaibHbiil - 85,87% u unramsauuonusit - 12,07%.10pun sToM Habmogaercst yOblBaHME
MOCTYIUIEHUsT 3arpsi3HuTeneil or 1 30HBI K 4 30He. Bkian HaKoXKHOTO MyTH B OOLIMA
CyMMapHbIH KaHIIEPOTE€HHBIN PUCK HE3HAYUTENEH U cocTaBiseT 2,05%.

AHanu3 CyMMapHBIX KaHIEPOTCHHBIX PHUCKOB, OOYCIOBJICHHBIX OIHOBPEMEHHBIM
MOCTYIUIEHHEM XMMHYECKHX BELIECTB U3 BCEX BO3JCHCTBYIOIIMX CPEJ U BCEMHU OCHOBHBIMHU
NyTSMH  [OKa3all, 4YTO HauOOJbIIeMy TMOXU3HEHHOMY WHAMBUAYAILHOMY  PHCKY
MOABEPratoTCs MOAPOCTKHU, TPOKUBAIOUIUE B | 30He, 2 ¥ 3 30HBI TOPO/ia UMEIOT MPAKTUYECKU
paBHbIE 3HAUEHUSI, @ MUHUMAJIbHBIN PUCK - HA TEPPUTOPUHU 4 30HBI.
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CpaBHuTENbHAS OLIEHKAa MHAMBUAYAJIBHOTO KAaHIIEPOT€HHOIO PHUCKAa IOJPOCTKOB Ha
OTJENbHBIX y4dacTKaX ropoja IO3BOJISET BBIBUTH BKIJIAJ OTAEIbHBIX 30H B CYMMAapHYIO
BEJIMYMHY pHUCKa JUIsl Bced aHaim3upyeMoil teppuropun ropoaa Kazanu.CymmapHblil
KaHLIEPOTE€HHBIM PUCK Ul BCEX NyTEH IMOCTYIUIEHHWS XUMHYECKHX BELIECTB B OPraHU3M y
MIOJPOCTKOB MO BceM 4YeTbipeM 30HaM coctaBuil 0,01632, 4To COOTBETCTBYET BBICOKOMY
ypoBuio pucka (107 - 107%), rme nons Bkmajga NPUXOAUTCS HA HEpPOPaTbHBIA NyTh U
coctasiageT oT 0,00298 - 0,00374 3nayeHuii.

Tax HanOoNbIIMIA BKJIAJ B CyMMAapHBIH KaHIIEPOTCHHBIM WHAWBUIAYAJILHBIA PUCK Ha
W3YYCHHON TEeppUTOpPUU Topoaa BHOcHT 1 30Ha - 27,9%, 2 30Ha - 26,5% u 3 30Ha - 25,4%
MMEIOT MPUMEPHO pPaBHBIC 3HAUYCHUS, @ HANMEHBIINH BKJIa] BHOCHUT 4 30Ha - 20,2%.

[TonyuenHble pe3ynbTaThl MO3BOJIMIIN BBISIBUTH HAUOOJIBIINE U HAUMEHBIIINE J10JIEBbIE
BKJIaJbl Cpell BO3JCHCTBUS U NYTU MOCTYIUICHHS XWMHMYECKUX BEIIECTB, ONPEIEIUTh
MIPUOPUTETHBIE 3arpsI3HUTENN U IIyTH UX MOCTYIJICHUS] B OPraHU3M IOPOCTKOB, YCTAHOBUTD
30HBI, TJI€ TOJPOCTKU HanOoJiee MOABEPKEHbI KAHIIEPOT€HHOMY PHUCKY, a TaKKe ONpeAeTUuTh
CYMMapHbIH KaHIEPOT€HHbIN PUCK Ul KaXXI0T0 IyTH MOCTYIUIEHHUS KaHLEPOre€HOB U 00Ut
KAaHIIEPOTE€HHBIM PHUCK JUIsI BCEX IYTEW y MOJPOCTKOB IO BCEM YETBIPEM 30HAM, KOTOPBII
coctasun 0,02681, 9T0 COOTBETCTBYET BHICOKOMY ypoBHI0 pucka (107 - 10%) (tabm. 1).

Tabmuma 1. KommiekcHass oOlieHKa KaHIIEPOTEHHOTO pHCKa JUIsl MOJPOCTKOB IIpU
MHOTOCPEIOBOM BO3JIEHCTBUM XUMHUYeCcKHX BenlecTs (95% Perc)

3oHbI
ITyTs 1 cpena 1 30Ha 2 30Ha 330Ha | 430Ha | Cymma
HocTyICHHS 1 30Ha 2 30Ha 3 30Ha 4 30Ha Cymma % % % % %
HNHransinmoHHbIi NyTh
ATM;’;%&“““ 0,0016 0,00117 00010 | 000042 | 00042 | 3491 | 2524 | 2261 | 9200 | 9198
Boxa 0,00011 0,00010 0,000087 0,000018 | 0,00032 2,39 2,27 1,87 0,40 6,95
[Tousa 1,25046E-05 | 1,29138E-05 |1,26953E-05 |1,11347E-05|4,925E-05| 0,2687 0,2775 0,27 0,23 1,05
IlepopajibHblil NyTHh
IpoxyKThI 0,0044 0,00448 0,0044 0,00448 0,017 20,73 20,73 20,73 20,73 82,92
Boga 0,0011 0,00105 0,0008 0,00018 0,003 5,15 4,89 4,03 0,86 14,95
ITousa 0,00011 0,00011 0,00012 0,00010 0,00046 0,54 0,53 0,57 0,48 2,12
HakoxkHblii nyTh
Boga 1,34441E-05 | 1,18177E-05 |1,16426E-05 |2,12847E-06| 3,903E-05 | 2,69E+00| 2,37E+00 |2,33E+00 | 4,26E-01 |7,82E+00
ITousa 0,00012 0,00011 0,00011 0,00010 0,0004 [2,48E+01| 2,33E+01 |2,32E+01|2,08E+01|9,22E+01
HCRIi 0,0017 0,0012 0,0011 0,00045 0,004 6,52 4,82 4,29 1,70 17,35
HCRo 0,0057 0,0056 0,0054 0,00478 0,0216 21,34 21,13 20,46 17,83 80,77
HCRd 0,00013 0,00012 0,00012 0,00010 0,0004 0,51 0,47 0,47 0,39 1,86
THCR 0,0076 0,00708 0,0067 0,0053 0,0268 28,37 26,43 25,24 19,94 100

[IpoBenenHble pacuyeTbl UHAMBHIYAJbHOTO KaHIEPOTEHHOIO PUCKA, 0OYCIOBICHHOTO
MHTAIALUOHHBIM MYTeM TMOCTYIJICHUS XUMUYECKHX BEUIECTB (aTMOCQEpHBI BO3IyX, BOJA,
Mo4YBa) B HCCIEAYyeMBbIX 30HaX 1o 95% Perc, mokaszanu, 4T0 MUHUMAabHBIE €T0 BETUYHHBI
HaxozsaTcs Ha ypoBHe 4,58E-04 (4 30Ha) - makcumanbubie - 1,75E-03 (1 3ona). Jons Bkiana
paccMaTpuBaeMbIX Cpel B WHTAIALMOHHOM IOCTYIUIGHHHM XUMHUYECKHX  BEIIECTB
pacmipenenuiach CIeAyOIUM o0pa3oM: TEepBO€ MECTO 3aHMMaeT aTMOC(hEepHBIH BO3IYX
(91,98%), BTOpOE MECTO MpHUHAIEKUT Boje (6,96%), TpeTbe MecTo - mousa (1,06%). Takum
00pa3oM, MOKHO TOBOPUTH O TOM, YTO HaWOOJBIINNA J0JIEBON BKJIAJl B MHTATSIIIMOHHBINA MYTh
MOCTYIUICHUS] XMMUYECKUX BEIIEeCTB BHOCUT aTMoc(epHbIit Bo3ayx (91,98%). Bona 3anumaer
MPOMEXYTOYHOE TOJIOKEHHE B OCHOBHOM 3a CYET MOCTYIUJICHHS BO BCEX 30HaX CBUHIA U
xnopodopma, ocoberno Bo 2 3oHe (2,37E-05 u 1,33E-05 cooTBeTcTBEHHO), U KanaMus B 1
3oHe (7,91E-05). A Hammenbmmii Bkiang BHOcUT mouBa (1,06%), B OCHOBHOM 3a cyeT
MOCTYIUICHHS BO BCEX 30HAX MBIIIbsKa, ocobeHHo Bo 2 u 3 3oHax (9,67E-06 u 1,16E-05
COOTBETCTBEHHO).
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KanneporeHnuslii puck oT BO3AeHCTBUS aTMOC(HEPHOTO BO3yXa B HCCIETYyEMBIX 30HAX
pacrpenenuics TakuM 00pa3oM, YTO MHHHMAJIbHBIE €r0 BEIMYMHBI HAXOJATCS HAa yYPOBHE
4,28E-04 (4 30ma) - makcumanbHbie - 1,62E-03 (1 30mna). Benmymee mectro B ero
(dhopMHUpOBaHUH 3aHMMAET BO BCEX 30HAX yriepon (caxka) u 6enszo(a)mupeH B 4 30ue (3,64E-
05). HauGonpmiemy puCKy OT HHTISALIMOHHOTO BO3JCHCTBHS BEIIECTB IIOBEPrarOTCs
noapoctku, npoxkupatromue B 1 (1,75E-03) 30He ropona, rie WHAMBHUAYaJIbHBIH PHUCK
pa3BUTHSA paKa CaMbIil BBICOKHUH.

CyMMapHbIil KaHIIEpOT€HHBI PUCK C YYETOM MEPOPaIbHOIO BO3AECUCTBUS (IIPOILYKTHI
MUTaHUs, TUThEBasT BOJAa U 1moyBa) kosiebasics ot 4,78E-03 (4 3ona) mo 5,72E-03 (1 30Ha).
Jlons BKIaAa paccMaTpUBAEMbIX Cpel B IEPOPaIbHBIM IMyTh IOCTYIUICHUS XUMHUYECKUX
BEILIECTB paclpeAeuiach CIEAYIOIMM o0pa3oM: NEepBOE€ MECTO 3aHUMArT MPOAYKTHI
nutanus (82,92%), Bropoe MecTo ImpHUHAUIEKUT nUTheBOM Boje (14,95%), Tpetbe MecTo -
nouBa (2,12%). Takum oOpazoM, MOXXHO CKa3aTh, YTO HaWOOJIBIIWNA OJICBOW BKJIaa B
MEpPOPAIbHBII MYyTh MOCTYIUIEHHUS XUMHUYECKHX BEIIECTB BHOCAT MPOAYKTHl MUTaHUS
(82,92%).A HauMeHbLINI BKJIaa BHOCUT mouBa (2,12%), B OCHOBHOM 3a CUET MOCTYIJICHHS
BO BCEX 30HAX MBIIIbIKA, 0cOOeHHO BO 2 1 3 30Hax (9,67E-05 u 1,16E-04 cooTBETCTBEHHO).
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V]IK 676.084
ACHEKTBI CTPYKTYPHOI OPTAHM3ALIAY JINTHUHA

TIaiinyauna J.A., Tropsaruna A .H., OcrpoBnoii K. A., Tumuenxo A./l.
(CKY um. M. Kosvibaesa)

CoBpeMeHHbIC TEHJICHIIMM pPa3BUTHUS TEXHOJOTHU MPOU3BOJICTBA JIAKOKPACOUYHBIX
MaTepuajIoB CBUJETEIBCTBYET O IMEPCIEKTHBHOCTH MPUMEHEHUS MOBEPXHOCTHO-aKTHBHBIX
BEIIECTB.

B nuteparype mpencraBiieHbl — OTpaHMYEHHBIE  JaHHBIE O  CMAYHBAIOIIEM,
JTUCTIEPTUPYIOIIEM, CTaOWIM3UPYIOIMIEM JEHCTBUM JIMTHOCYJIh(OHATOB B  OTHOIICHHUH
MMUTMEHTA B COCTaBE JIAKOKPACOYHBIX KOMIIO3HMIIMH, TOM 4YHCJIE€ BO B3aUMOCBSI3U C
0COOCHHOCTSIMHM MIX COCTaBa.

C oTO 11e1hI0 HAMH CUCTEMATU3UPOBAHBI JINTEPATYPHBIEC TAHHBIE O COCTABE, CTPYKTYpE
JIUTHUHOB, KOTOPBIE ONPEACIISIOT UX MTOBEPXHOCTHO-aKTUBHBIE CBOMCTRBA.

CTOUT OTMETUTH, YTO JIUTHUH — 3TO CMECH MOJIUMEPOB POJCTBEHHOTO MPOUCXOKICHUS,
B OCHOBE KOTOPBIX MPHUCYTCTBYIOT apOMAaTHYECKHE TPyNmbl. JINMTHUHBI XapaKTEPHU3YIOTCS
YpE3BBIYAITHON CII0KHOCTBI0 XUMHYECKON CTPYKTYpbI, HEOJHOPOIHOCTBIO 110 MOHOMEPHOMY
COCTaBy M THUIIaM MEKMOHOMEDPHBIX CBS3€H, YTO 3aTpyaHSAET pacuiu(PpoBKY CTPOCHHS
MaKpOMOJIEKYJbI [1].

Onnako, @peiineHOepr q0Ka3al, YTO MaKpOMOJIEKYsla JIMTHUHA COAEPKUT oT 16 mo 20
MOHOMEPHBIX €IUHHUI] [2].

OnHoit u3 Hanbosee MPU3HAHHBIX KOHIICTIUN TOTIOJOTHUYECKOW CTPYKTYPHI JIMTHHHA
sIBIsieTCSl Teopusa ['OpuHra o ceryatoM CTPOEHHM, COTJIaCHO KOTOPOM JIMTHHUH HAa MECTE
J000T0 OOTAHUYECKOTO TPOUCXOXKICHUS SBISETCS TMPOCTPAHCTBEHHO-CIIUTOW CHCTEMOMU
MHKpPOTEJIeBOTO THMa. B mpomecce OwocuHTE3a JUTHHH 00pa3yeT B JIPEBECHHE
MaKpOCKOIMYECKH KOHTUHYYM, CBSI3aHHBIN KOBAJIEHTHBIMU CBs3siMH. [Ipu nenuraudukanumn
MPOUCXOAUT OOpa30BaHUE PACTBOPUMBIX (PparMEHTOB, MPEACTABISAIOMIUX COOON «KYCOUKH
MIPOM3BOJILHOUN (DOPMBI, BBIpE3aHHBIC U3 TPEXMEPHOU ceTKmM». CieyeT OTMETHTh, YTO TOKa
HE YCTAHOBJICHBI KOPPEIANHH MEXKIYy (PU3UKO-XUMHUYECKHMHU CBOWCTBAMH JIMTHUHOB U
CTPYKTYpPOM CETKH, MPUYEM HU OJIMH U3 U3BECTHBIX IMApaMETPOB CETYATON CTPYKTYPHI 0
HAaCTOSIIETO BPEMEHHM KOJIMYECTBEHHO HE ompezeneH. Hawbonee peamucTHYHOW, Ha HaII
B3IJISAT, SBISETCS KOHLEMUUSA O (paKkTaabHON CTPYKType TMPUPOTHBIX JUTHUHOB,
npeayioxkeHHas ['paButucom [3]. B pamkax 3TOH KOHLENIMH MOJIEKYJIBI PaCTBOPUMBIX
JUTHUHOB TPEJACTaBISIOT CO0O0W (paKTaabHBIE KIACTEPbl, KOTOPHIE OTHOCSTCS K KIAaccy
(dpakranos tuna Burrena-Canpepa.

HccnenoBanusi TpaHCIOPTHBIX CBOWMCTB MAKPOMOJEKYJI METOJAMH MOJIEKYISPHOM
TUAPOIMHAMUKH, poBeaeHHble B MucTuTyTe xumun Komu HIL YpO P AH, nokassiBator, 4To,
JNEUCTBUTENHHO, MAKPOMOJIEKYIbI JINTHUHOB OTHOCSTCS K (PpakTaibHBIM OOBEKTaM, OJHAKO
UX TOIOJIOTMYECKAasi CTPYKTypa CYIIECTBEHHO 3aBHCUT OT BHJIAa PACTEHUSI U TOJIOKECHUS
CYIIECTBEHHO (QuiIoTeHeTuYeckoM psny [3, 4]. B pesynpTaTe 3THX HCCIeNOBaHUM Oblia
MpEeAJIOKEHA KOHLEMUUS O TOJMBAPUAHTHOCTU TOMOJOTHYECKOW CTPYKTYPhl MPUPOAHBIX
murauHOB  [5]. T'mapoauHamMuyeckue — UCClENOBaHHMs — pa30aBICHHBIX  PacTBOPOB
XapaKTepUCTUKH, B TOM UHCJIE pa3Mepbl MOJIEKYN, MOJEKyasipHyto wmaccy (MM),
(dpakTanbHbIE PAa3MEPHOCTH M MHOroe japyroe. B Tabmuie 1 mpenctaBieHbl 3HAUCHUS
napameTpoB Mapka-KyHna-XayBuHKa JUIsl OTAETBHBIX 0OpaslloB JIMTHUHOB, BBIJEICHHBIX U3
KCHJIEMbI XBOMHBIX, JIUCTBEHHBIX U TPABSHUCTBIX PACTCHUII.
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Kak moxa3sanu uccienoBaHus, MaccoBasi (pakTajabHas pa3sMEpPHOCTh dfTpeX OCHOBHBIX

KJIaCCOB JIMTHUHOB CYIIECTBEHHO OTJIMYAETCs —
XapaKTepU3YIOTCS JIUTHUHBI ToJIoceMeHHbIX pacTenuit (Tabmuia 2).

HanOosiee BBICOKMM 3HAadYeHUuEeM df

Tabmuma 1. [Mapamerpsr ypaBHeHuss Mapka-Kyna-XayBuHka it 00pas3IoB JTUTHUHOB

pa3au4HON OOTaHMYECKOH MpUHAAIEKHOCTH (pacTBopuTelb - JIDA)

=
S
ot 3 K K
<} = | il D,
é E = b ¢ eM/T eM?/T Ks, €
o s
o
[da]
JJI-J1 | Larix 0,31+0,07 | 0,36+0.04 | 0,64+0.05 | 3.95x10° 1,25x10* 0,48x10"
JUI-b | Betula | 0,57+0,04 | 0,45+0.04 | 0,55+0.05 |2,78x10° | 1,55x10* | 1,94x10™"
JUI-P | Secale | 0,70+0,04 | 0,58+0,03 | 0,42+0,03 | 0,81x10° | 3,10x102 | 4,20x10™"
Oobosnauenusn: JIJI-JI — nuokcannurHuH nucTBeHHHIBI, JIJI-b — awokcanmmrauH

6epesbl, JJJI-P — nuokcaHaurHuH piKu.

Tabmuma 2. ®pakranbHas pa3MepHOCTh df 0Opa3lloOB JMTHUHOB, PAacCCUUTAHHAS TI0
naHHbIM Tuddy3HOHHO-cequmenTannonHoro (CJIA), Buckoszumerpuueckoro (BA) ananmmsa u
Metony [6] Ko3noBa-Temupaesa- CozaeBa (KTC)

OO6pa3er TUTrHIUHA

dr

mo manHbiM CJIA

o Ja"HHBIM BA

o meroy KTC

JUI-O 1,70 1,74 1,73
JUI-Oc 1,85 1,85 1,82
JIB-C 2,33 2,38 2,35

Oobosnauenusn: JIJI-O — nuokcanmurauH oBca AveNa sativa, JIJI-Oc — guOKCcaHIMTHUH
ocunsl Populus tremula, JIB-C — muraun Berepkmana cocusl Pinus silvestris.

[To ananoruu ¢ XuMUYECKUMH KPUTEPUIMHU, KOTOPBIE B CBOE BpeMsl ObLIM BBEACHBI IS
UICHTU(DUKAIIMY JIUTHUHOB, MIPEJiaraloTcsa MakpoMOJIEKyIIIpHble KpUuTepuu. B cooTBeTCcTBUI
C IPEJCTABICHUSAMHU aBTOpa [6], pa3iHyaroT CleIylolie OCHOBHBIE XapaKTepHbIe MPU3HAKU
JUTHUHOB KaK MOJUMEPOB:

® KOMITAKTHOCTh ~ MaKpOMOJIEKYT,
MOJABIKHOCTH B PACTBOPAx;

® AaHOMAJIBHO HU3Kas XapaKTEePUCTUYECKash BS3KOCTh MPU HOPMAIBHBIX YCIOBHUSAX U
JanbHelIee ee yMEHbIIEHUE MPU HarpeBaHUM PacTBOPOB (OTPULIATENIBHBIN TeMIlepaTypHbIT

ko3 dunment [n]);

oOycnaBnuBaromiasi BBICOKYIO AU Py3MOHHYIO

L4 BapI/Ia6eJ'ILHOCTB r'UaApOoANHaAMHUYCCKUX napamMeTpoB HBeTKOBa'KﬂeHI/IHa B
3aBUCUMOCTHU OT HNPECABICTOPHUU JINTHUHOB,
® BLICOKHC 3HA4YCHUA u CIIOJKHBIN XapakTep (XaOTI/I‘IHO CTL) 3aBUCUMOCTH

koa¢unmento Xarruaca or MM;

® paH)KUpOBaHHE (DPAKTAIBHBIX U JPYIrUX CKEUIMHTOBBIX MapaMeTpOB JHUTHUHOB IO
00TaHUYECKOMY MPOUCXOKICHUIO BUIOB PACTCHHI.

OcCHOBHBIC TIOJIOKEHHSI TPEAJIaraéMoid KOHIEMIIUM TOIMOJIOTUYECKON CTPYKTYpPBI
JTUTHUHOB:

1. JIurHUHBI — TPUPOJHBIE TETEPOIEIHBIE COMOIMMEPHI, CTPYKTypHAash OpraHU3alus
KOTOpPBIX OOYCIIOBJIEHA 3aKOHOMEPHOCTSAMHU (OPMUPOBAHUS TUCCUIATHBHBIX CTPYKTYp B
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OTKpPBITBIX ~ CHCTEMax, JaJeKux OT paBHoBecusa. [lpencraBneHuss o0  CTpyKType
MaKpOMOJIEKYJISPHBIX nenemn (dyHIaMEHTAIbHBIX  Ha MTOHATHSX CKEMJIMHTE,
JIETePMUHUPOBAHHOM Xa0ce U (PpaKTaIbHOCTH.

2. OCHOBHBIM  3JIEMEHTOM CTPYKTYPHO-CUCTEMHOW OpraHu3allMd JUTHUHA Ha
TOTIOJIOTMYECKOM YPOBHE SIBIISICTCSI MaKPOMOJICKYIISIPHBIN KIIyOOK — (ppaxTan, BaKHEHIIUMU
CBOMCTBaMH KOTOPOTO SIBJISIFOTCS IPpOOHAst pa3MEPHOCTb, U CKEHJIMHT.

3. CTpyKkTypa JWTHHHHOTO TIIOJIUMEpAa B KIETOYHBIX OO0OJOYKaX MOJCITUPYETCS
MHOKECTBOM (PpaKTAIBHBIX KJIACTEPOB (MAKPOMOJIEKYISIPHBIX KITyOKOB)

4. KitoueBble mapameTpbl TONOJOTMM MaKpOMOJIEKYJ 3a/aloTcs Ui KaXKIOro Kiacca
JIUTHUHOB ()YHKLMOHAIBHOCTHIO MOHOMEPHBIX NPEIIECTBEHHUKOB, YCIOBUSAMHM OMOCHHTE3a
U TpoleccaMM  JUHAMMYECKOM  CcaMOOpraHu3alMM, JIMTHUHOB. YTo  sBIseTcs
MOJINBAPUAHTHOCTH TONOJIOTUYECKOW CTPYKTYPhI IPUPOJHBIX IUTHUHOB.

5. JIUTHUHBI JUCMEEHHbIX TIOPOJ IPEBECUHBI OTHOCATCS K YHHBEPCAIBHOMY KJIacCcy
PErYISpHO Pa3BETBIEHHBIX 3BE3/I000pa3HbIX MOJUMEPOB, MaKpPOMOJIEKYJIbI KOTOPHIX B
pamkax (pakTalbHOW KOHIEMIMHU OTHOCATCI K oObekrtaM Tuna aud@y3noHHO-
JUMHUTHPOBAHHOM KiacTep - kiaactepHoit arperanuu (DLA CI-C).

6. JIMTHUHBI X80lHbIX TIOPO APEBECHHBI IOCTPOCHBI U3 MAaKPOMOJIEKYN C XaOTUYECKU
Pa3BETBIIEHHOM CTPYKTYPO, KOTOPbIE OTHOCATCS K ()paKTaIbHBIM KJIacTepaM THUra BurtreHa-
Canpepa.

7. JlurHUHBI mpagaHucmbIX YPE3BHIYAWNHO BBICOKOE pa3zHOOOpaswe BHJIOB, IO
HACTOSIIIIETO0 BPEMEHU OCTAIOTCS MaJloM3ydyeHHbIMH. MHQopmarus o CKeHIMHIOBBIX U
KOH(OPMAIIMOHHBIX CBOMCTBaX JUTHUHOB 3JIaKOB YKa3bIBAalOT HAa TO, YTO TOMOJIOTHYECKas
CTPYKTYpa 3TUX JIUTHUHOB OTINYAETCS OT CTPYKTYPbI INTHUHOB JPEBECHBIX PACTECHHH.

Takum oOpa3oM, HaMM NpeACTaBICHAa KOHLEMIMS O TOMOJIOIMYECKOH CTPYKType
IPUPOJHBIX JINTHUHOB, B OCHOBE KOTOPOW JIEXKUT MJEsl O IMOJUBAPUAHTHOCTH TOIOJIOTHU
MaKpOMOJIEKYJ1, ONPEeNIIeEMO TAKCOHOMUYECKOH MPUHAIEKHOCTBIO PACTEHHH, YCIOBUAMHU
OMOCHHTE3a U TIpolieccaMy JMHAMUUYECKOM caMoopraHu3anuy, GOpMUPYIOIIMMHA MEXaHU3MBbI
B3aMMOCBSI3U M BIIMSHUS XUMHUYECKUX U (U3NYECKUX (DAKTOPOB Ha CTPYKTYpYy TOINOJIOTHU
MaKpOMOJIEKYI.
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YJIK 635.18

BJIUSIHUE MUKPOBHUOJIOTHUYECKOI'O ITPEINAPATA BAMKAJI DM -1
HA YPOXKAMHOCTDb TOMATOB COPTA «CUBUPCKHUM CKOPOCIEJIBIN»

I'anakrtuonosa E.B.
(CKY um. M. Koswibaesa)

Opnoli n3 HanOoJiee BaXKHBIX MPOOJIEM COBPEMEHHOCTH SIBISETCS MpoOaeMa MUTaHMSL.
ExeroaHblil mpuUpocT HaceleHMs, YMaJoK CEIbCKOTO XO3siicTBa B CTpaHE JENalT 3Ty
npoOneMmy emie Oosee akTyaqbHOM. OBOIIEBOJACTBO - OJHA W3 BaXKHEHIIMX oOTpaciel
cesbcKoro xossiictBa. B Hactosmiee Bpemst B Kazaxcrane BblpamuBator 6osee 170 Buaos
OBOIIHBIX KYJIBTYP.

Hens OM-TexHOIOrMH 3aKI0YaeTCs B CO3JaHUN ONTUMAJIbHBIX YCIOBHUH Ui pa3BUTHS
MOJIE3HONM MUKPOQIIOPHI, MPUBOISIIEH K O3OPOBJICHUIO TOYBBL, a TAaKK€ B IOBBIIIEHUU
TUTOIOPO/IHS TIOYBBI U YPOXKAHHOCTH BO3JEIBIBAEMbIX KYIbTYp [1].

Ham wHeoOxoammo ObIIO TOATBEpAuTH Matepuansl XantypuHa E.B., tae on
YTBEPKIAET, UTO «I0 CBoei Ouonornueckoit cyru «baiikan OM-1» okazancs UMEHHO TeM,
YTO B HApPOJHOM AIIOCE HA3BIBACTCS «KWUBOW BO0I». Ha mo0yro kuByro cpey, Kyaa Obl OH
He BHOCWJICS (10YBa, IOBEPXHOCTh PACTEHUH, ECTECTBEHHbIE OMOJIOTHYECKHE OTXOJIbI U T. 1.)
mpernapaT OKa3blBaeT, Oe3yCIIOBHO, >KMBOTBOPHOE BO3JEHUCTBUE, CIOCOOCTBYsS OoJee
IPOAYKTUBHOMY DPa3BUTHIO CpElbl, OUMIIAs €€ OT NaTOreHHOH MHKpPOQUIOphl U BPEAHBIX
XUMUYECKHUX COeAUHEHMI» [2].

OOBEKTOM JJAHHOTO HUCCIIEAOBAHUS SIBISIETCA OBOILIHAS KyJIbTypa TOMAaTOB.

[Ipeamer uccnenoBanust - neicTBue mpernapata baiikan OM 1 Ha ¢usnonoruyeckue
IPOLIECChl, TaKME KaK YypOXKallHOCTb, pPOCT, a TAKKE€ HA JKU3HEHHbIC IMKJIbI JaHHOU
KYJIBTYpBI.

OKCIEpUMEHTAIIbHOE HCCIIEI0BAHUE, PE3YyNbTaThl KOTOPOrO MPHUBOIATCA B HAyYHOH
CTaTh€, BBIIOJHEHbI HAa 4YacTHOM y4yacTke B TalbplHIIMHCKOM paiioHe. JlaHHoe
AKCIIEPUMEHTAJIbHOE HccieoBanue Obuto mpoBeneHo B 2017 romy. [ns ucnbitanust Oblia
BbIOpaHa OBOILHAA KYJIbTYpa TOMaTOB copTa «CHOMPCKUIA CKOPOCTIENbII.

HcnblTanue Ha TOMaTax MPOBOAUIOCH NPU 4-X KPaTHOM HMOBTOPEHHM Ha 4-X JENsHKax
pasmepom 1,5x3 M. Cxema mnocaaku TtomatoB S50 cM X 25 cMm, pa3melnieHue ACISTHOK
cHCTEeMaTHYeCKOoe:

- KOHTPOJIb;

- onpeIcKUBaHue npenaparom baiikan OM-1,

- BHECEHHE DM-KOMIIOCTA;

00paboTKa CEMSH.

Tomatsl copra «CHOUpPCKUN CKOPOCTIENbIi» - pacTeHUs JeTePMUHAHTHBIE, BEICOTOH 53-
94 cM, cunbHO oOmucTBeHHble. IlepBoe couBeTHe 3aknaapiBaeTcs Haj 6-8 JUCTOM B
OTKpPBITOM TpyHTe, Hajx 8-10 B 3alMIEHHOM TIpYHTE, MOCIenyromue - depes 1-2 mucra.
VYpoxallHOCTb - 110 5-7 KI/KB.M. B OTKPBITOM TIpyHTe, 70 9-9,5 KI/KB.M B IUIEHOYHBIX
Termuax. YpoxaiHocts ogHoro pacrenus - 0,6-1,2 kr. Pactenus aApyXHO OTIAIOT yposkail.
OCOOEHHOCTH arpOTEXHUKHU: JUI OTKPHITOrO I'PYHTa M IUIEHOYHBIX TEIUIML, YKpbITHH. KycT
(opMUPYIOT B OTKPHITOM I'pyHTE B 3 cTebuiss. CpoKu co3peBaHUs: paHHECIIEINbIH, OT BCXO0B
no mopoHomeHusa 114-127 nueit. Ilnonael MIOCKO-OKpyIible, TIAAKHE, SPKO-KPaCHBIE,
maccoit 60-110 r, apomaTHble, XOpoLIero BKyca, 3-4-X KaMepHble, C TOBBIIIEHHBIM
comepkanueM (no  7%) cyxux BemiectB. Ilmoapl  Xopowmo  Jo3apuBarTCA U
TpaHcnopTupyrotcs. CpeHssi ycToOHUMBOCTE K Oose3HsaM. XoJioocToikuii. Mcnonp3zoBanue:
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caJlaTHOTO Ha3HA4eHus, /Ui 3acona. CHOMPCKUN CKOPOCHENBIA - CTapblid, HAJEKHBIN COPT,
3aBOEBABIIMK JIFOOOBH OTOPOJHHKOB 32 XOJOJOCTOHKOCTh, XOPOIIMH BKYC IUIOJIOB U
CTa0MIIbHYI0 ypokaiiHOCTh. COpT OTIMYaeTcss BBICOKOW IIACTUYHOCTBIO K TIOYBEHHO-
KJIIMMATHYECKUM YCIOBUAM (PUCYHOK 1).

[1n01b1 ¢ MOBBILIEHHBIM COJAEPKAHUEM CYXUX BEIIECTB XOPOLIU JJIsS IPUTOTOBICHUS
TOMaTa-mope M Ccoka. PaHHecCHenocTb B COYETAHUM C XOJOJOCTOMKOCTHIO IO3BOJISIOT
[10JIy4aTh OUYEHb PAHHUE YPOKau B OTKPHITOM I'pyHTE ¢ copTa «CHUOUPCKUI CKOPOCTIEBIIN».

Pucynok 1. Tomatsl copta «CHOMPCKUI CKOPOCTICITBII

HcnbiTanue mpoBoAWIIOCH NPU 4-X KPAaTHOM IMOBTOPEHHM Ha 4-X JEJsHKax pa3zMepoMm
1,5x3 M. Cxema nocagku TomaToB 50 cMm X 25 cM, pa3MenieHue IeIIHOK CHCTEMaTHYECKOE.

CesHIIBI C TIEPBBIX )K€ THEH HY)KJAIOTCS B YCUICHHOM MUHEPAJIbHOM IMUTAHUU.

KopneBasi cuctema B 3T0 Bpemsi ci1al0 pa3BHUTa, MO3TOMY IMUTATENbHbIE BEIIECTBA
JOJIKHBI OBITh B IOCTATOYHOM KOJIMYECTBE U B JIETKOYCBOSIEMOH (popMe.

[ToTpeGHOCT, B HUX C POCTOM pACTEHUs yBeIU4MBaeTca. boibllie BCEro Tomar
MoTpeOIIsIeT MUTATENBHBIX BEIIECTB B EPHO] (OPMUPOBAHUS YPOKasl.

®dochopHO-KaNUHHOE NUTAHUE MPH HEAOCTATOUYHOM OOECIIEYEHHH a30TOM YCKOpSET
CO3pEBaHUE IUIOJNOB, TOTAA KaK OJHOCTOPOHHEE a30THOE INUTAaHHUE, a TAKXKE HENOCTaTOK
docdopa 1 Kanug YATUHSIOT BEreTalfio, OTAAISIOT HA4ajao IUIOJAOHOIIEHUS U CO3PEBaHUSL.
JlanHble 00 onTUMaIbHOM Pa3daBIeHUH pacTBOpa MpUBEIEHO B Tabmule 1.

Pesynbrarel mpencTaBieHHbIE B Ta0nMIe [OKa3blBalOT, YTO ONTHUMAaJbHBIM
pa3baBneHMM pacTBopa mpemnapara baiikan OM-1 s mpeanoceBHON 00paOOTKH ceMsH
tomaroB sBisercst 1:1000 (1mn mpenapara Ha 1000 ma Bozpl). MiMeHHO B 3TOM BapuaHTe
a0COMIOTHBIEC 3HAYEHUS JAHHBIX JJIUHBI B MacChl IPOPOCTKOB OBLIM MaKCUMalbHBIMU (5,2 U
5,8 em, 0,15 1 0,54 1, 0,05 1 0,20 /100 wT mpopocTkoB, B KoHTpose — 4,5 u 5,5 cm, 0,11 u
0,48, 0,04 u 0,17 r/100mT cooTBeTcTBEeHHO). ClieayeT TakkKe OTMETUTh, UTO JUIMHA U Macca
MIPOPOCTKOB U BO BCEX OCTAJBHBIX OINBITHBIX BAPUAHTOB MPEB30ILIN TAKOBBIE B KOHTPOJIHHOM
BapuaHTe. ToMar Hy)XJaeTcsi B HeOOJIBIINX KOJUYECTBaX MUKPOAJIEMEHTOB. B pacTeHusax oHH
YCWJIMBAIOT (PEPMEHTATUBHYIO JIEATEIBHOCTb, CTUMYIUPYIOT (PU3HOJIOTMYECKHE MPOIECCHI,
pPEryaupyloT MOCTYIUICHHE JIPYTrUX MHUTATENIbHBIX JIEMEHTOB U MOBBIIIAIOT YCTONYMBOCTH
pacTeHui K 00JIe3HIM.
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Tabmuna 1
Bnusiane o6paboTku ceMsiH TomaroB mpenapatoMm baiikan OM-1 Ha WHTEHCHBHOCTH
IIPOPACTAHUSL

Hnuna, cm Cripas macca Cyxas macca
Bapuant r/100 T r/100 T
g 2 2 : 2
= = = = = =
S B | B & Bt
= Z Z
KOHTPOJIb 45 55 0,11 0,48 0,04 0,17
baiikan OM-1 10:1000 4,8 5,3 0,13 0,52 0,05 0,19
Baiikan OM-1 51 5,6 0,13 0,51 0,05 0,19
5:1000
Baiikan OM-1 5,2 5,8 0,15 0,54 0,05 0,20
1:1000
Baiikan DM-1 5,0 5,7 0,14 0,53 0,05 0,18
0,5:1000
Baiikair OM-1 4,9 5,2 0,12 0,50 0,05 0,18
0,1:1000

Jlnst 06pabOTKM CEMSIH MCTOJIb30BAIM MUKpOOHOJoTHUecKuii npenapat baiikan OM-1
koHneHTpamue 1:1000. Crnalpie KOHIIEHTPAlMK TIOJIOKHUTEIIPHO BIHUSIM HAa DHEPTUIO
MpPOpacTaHusl, BCXOXKECTb CEMSH TOMAaTOB, YCKOPWJIM TMOSIBJICHHE MAacCOBBIX BCXOJIOB,
HACTOSIIUX JINCThEB, a3 0Opa3oBaHUs OYTOHOB, IIBETCHUS M (opMupoBaHus 1mi1oA0B. [Ipu
o0paboTke ceMsH B MalbIX J03axX YpoxkailHocTb ToMarta mnoBbicuiach Ha 20-25% c
HE3HAYUTENIbHBIMU 3aTpaTaMu TpyJAa U cpeAcTB. Hapsay ¢ yBenuueHneM ypoxasi yCKOPHIOCh
co3peBanue 1IoNOB. IIpenmnoceBHas oOpaboTka ceMsH TomaTa mpemnaparoM baiikan DM-1
MIPOBOIMIIOCH B TeueHHE 6, 12 u 24 1 mpu temneparype 17-18°C. KonudecTBo pacTBopa ObLIO
B 2 pa3a OOJIbIINM, YEM Macca CeMsIH.

Jis  0o0paboOTKH HCIIOJB30BAIM  CBEXKETPUTOTOBJIEHHBIM  PacTBOp. Y BEJIUYHBATDH
MPOJIOJKUTENEHOCTh 00Opa0OTKH CEMSH 3a CUET YMEHBIICHHUS KOHIICHTpAIMH IpernapaTra He
pPEKOMEHAYeTCsI, TaK KaK MPHU JJUTEIILHOM NMPEObIBAHUU CEMSIH B PACTBOPE OHU 3apakaroTcs
MUKpPOOpraHM3MaMH. 3aMauyuBajid ceMeHa mepea mnoceBoM. [locnme 3amaunMBaHus UX
pacchlinan TOHKAM CJI0EM U MPOCYIIHIN Ha OTKPBITOM, XOPOILIO POBETPUBAEMOM MECTE MPHU
4acTOM MOMEIMIMBAaHUU. YTOOBI HE CHI)KATh HOPMY BBICEBA, HEOOXOAMMO YUYUTHIBATH
MOBBIIIEHHYIO BJIKHOCTh ceMsiH. [Ipumenenue mnpenapara baiikan OM-1 ocobenno
1enecoodpasHo a1 00pabOTKH CeMSH ¢ MOHIKEHHBIMU TIOCEBHBIMHU KaueCTBAMHU, TaK KakK B
3TOM Cilydae AeWCTBHE IMpemapaToB yBenuduBaeTcs. OHU BBI3BIBAIOT OBICTPOE MPOOYKICHHE
K OKM3HM 3apoJiplllla CEMEHM U SBIAIOTCA JIe3WHQUIMPYIOUIUM CPEeICTBOM MPOTHUB
BO3MOJKHBIX B030ynuteneil OosnesHu. Bnusnue baiikan OM-1 Ha TomaThl B pa3iUyHbBIX
BapHaHTax OMbITa ObUIO pa3HbIM (Tabnula 2).

Tabnuua 2 mokasbIBaeT, YTO 3HAYUTEJIBHOEMOBBIIIEHUE ypoXKasi ObLJIO MOIy4eHO MpU
00paboTke ceMsiH MUKpoOuooruueckuM npenapatom baiikan OM-1 konuenTparwmeit 1:1000,
ypO’KalfHOCTh cocTaBmia 2,9 Kr, a mpubaBka K KOHTpomto 0,6 Kr, HauMeHbIIas mpudaBKa K
KOHTpouto 0,2 KT MoJiydeHa Npy ONPBICKUBAHUY PACTECHUH IpEnapaToM.
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Tabnuua 2
Bnusinue npenapara baiikan OM-1 Ha ypokalilHOCTb TOMaTOB

Bapuant YpokaliHOCTB KI/M? [TpubaBka K KOHTPOJIIO
KI/M? %

KOHTPOJIb 2,3 - -
baiikan OM-1 2,5 0,2 8,9
OTIPBICKBAHUE
BHeceHue OM
KOMIIOCTA 2,7 0,4 19,6
00paboTKa ceMsiH
Baitkan OM-1 2,9 0,6 28,4
1:1000

[Ipy mnpoBeseHuMH H3KcHepeMeHTa COOMIOAAICs  CEBOOOOPOT U BBHIOMPATUCH
COOTBETCTBYIOIIHE MPEIIIECTBEHHUKH. Ha mpexkHee MecTo ToMaT BO3BpaTHIIM depe3 3 roja.
[TpuMeHsUTH Te TIPUEMBI arpOTEXHUKH BO3JICJIBIBAHUS, KOTOPBIC YCKOPWJIH POCT, Pa3BUTHE U
CO3peBaHHEe TUIOJIOB (paHHSsS BBICAJKAa 3aKAJICHHOW paccajabl, MachbIHKOBaHHUE, IOJBs3KA
pacTeHui, yaydilieHne YCIOBUI MTPOBETPUBAHUS, OPUEHTAIUS PACTEHUH TIJIOJAMH K COJTHITY U
ap.). He pexomenayeM OCTaBISATH IJIOMBI HA PACTEHUSAX JIO MOJHOTO CO3pEBaHMs, a yOupaTh
WX B OJaHKEBOW CIIEJIOCTH C MOCJIEAYIONIUM Jo3apuBaHreM. O0sS3aTebHO YHHUTOXHUITH
pacTUTEeIbHBIC OCTATKH MPU OCEHHEH NEPEKOTKE yJacTKa C 3aJeJIKO uX Ha TiryonHy 5-10 cM.

[Inopl TOMaTa B JOMAIIHUX YCIOBUAX MOTPEOISUIM B T€UEHUE IJIUTEILHOTO BPEMEHH.
CBexue mioapl XpaHWiIuCh 1 mecsir u Oosee, He mpuberas K O6onbuM 3aTpartaM. 110761,
MpelHa3HaYeHHbIe Ul JJIMTENBHOTO XpaHEHHUs, cOOMpanu B CyXyl0 MOTOAY, KOrja crajia
poca, 70 HACTyIUIEHUS 3aMOpO3KOoB. OTpUIIATENLHO BIHUSJIO HAa UX COXPAHHOCTh OCEHHEe
MOXOJIOJaHKe, Korjaa Temmeparypa kosebanack ot 10 go 0°C. DTo mpuBeno K MacCOBOMY
pazButuio (uropTopo3a u Apyrux Oose3neil. biaHxeBble U 3eJ€HbIE IUIOABI, KOTOPHIE
MOABEPIIIMCH BO3JCHCTBUIO TeMIiepaTypbl Hibke -5 °C, Tepsaau cnocoOHOCTh K JI03apUBAHHUIO.

Takum oOpa3om, 3HAYUTENLHOE TMOBBIIIEHUWE YpOXKas ToMaToB copTa «Cubupckuit
CKOPOCHEIBII» OBIJIO MOJYyYeHO MpH 00paboTKe CeMsH MHKPOOHOJOTHYECKUM IpenapaToM
baitkan OM-1 konnentpamueit 1:1000, ypoxaiHOCTh cocTtaBmia 2,9 kr, a mpubaBkKa K
KoHTposro 0,6Kr, HauMeHbIIas npuOaBka K KoHTpodaro 0,2 kr Obula TOJydeHAa TIpH
OTIPBICKMBAHUU PACTCHH MPEnapaToM.

Jluteparypa
1. T'ypuna E. «3emus mo Betpy», razera «Kapasamy. - 2005. — 5 c.
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VIIK 66.067
COBPEMEHHBIE METO/IbI OYMCTKHA CTOYHBIX BOJ[

T'onomoa U.B., bekremucona A.Y.
Cmangos K., ®ecenko M.B.
(CKY um. M. Ko3svibaesa)

OTx0Abl TPOMBIIJIEHHBIX MPEANPUATUH, CTOYHBIE BOJBI CEIBCKOXO3AHCTBEHHBIX
yroauii U OBITOBBIE CTOKHM IO CBOMM MaciiTabaMm MpeACTaBIsioT co00M OHY M3 CaMbIX
CEPBhE3HBIX Yyrpo3 Ui OKpyXKaromied cpensl. B mocnemnue roapl Bce Oosiee OCTpoi
CTaHOBUTCA MpoOjemMa 3arps3HEHUs] BOJbI IJIACTUKOM M OPraHUYECKUMHU COEAUHEHUSIMU,
HeOJIaronpusATHO OTPAXKAIOIIErOCs Ha BKYCOBBIX ITapaMeTpax U 3araxe BOJIbI.

Ouenp O0JbIIIOE 3HAUYEHUE B 3arpsA3HEHUU BOJHOIO OacceiiHa MMEIOT MpeANnpusTUs
nepepaldaThIBAOIIC MPOMBINIJIEHHOCTH, B YacTHOCTH MHIEBOH. Bce 0e3 uCKItOueHUs
MPEeANpPUATHS THUIIEBON MPOMBIIUIEHHOCTH HYXKJAIOTCS B BBICOKOM YpPOBHE NOTPEOICHUS
BoJbl. [loaTomy oOpasyercst 0o0ibIlIO€ KOJIMYECTBO CTOYHBIX BOJI, CHJIBHO 3arpsi3HEHHBIX
OpraHMYECKMMHU BEIIeCTBAMU — MPOAYKTAMHU IepepadOTKH PACTUTEIBHOIO M KUBOTHOTO
CBIPBS.

CrouHble BOJABI MPEANPUATUHN, BBITYCKAIOMIMX MPOAYKTHl NMUTAHMS, MPEACTABISIOT
co00i1 ClI0KHbBIE KOJUIOMIHBIE CUCTEMbI, KOTOPBIE COAEPKAT PA3IMYHOIO POJia 3arpsi3HUTEINN:
TPUTTULEPUIBbI, HEOPTAHUYECKUE HEPACTBOPUMBIE TPUMECH, OBITOBAS XUMHUSL.

be3 mpenBapuTenbHOro ynaneHusi 3arpsi3HEHUN CTOYHBIE BOJABI MepepadbaThIBaIOIIETO
MUIIEBOr0 MPOU3BOJACTBA HE MOTYT OBITh COpOILIEHBI B TOPOJCKUE CUCTEMbl KaHAIU3ALUU U
MpUPOHbIE BOJI0EMBIL. CTOYHBIE BOJBI XapAaKTEPU3YIOTCS BBICOKOW KOHIIEHTPALUEH B CTOKaX
rpyOOMCIIEpCHBIX TMpUMEce U OBICTPO3arHUBAIOIIMX OpraHWYecKuX dactull. Ecmu
JOTMYCTUTh 3arHUBAHUE CTOYHBIX BOJ, TO 3aTPAThl HA YCTPAHEHUE 3arPsA3HEHUN BO3PACTyT U3-
3a MaJieHus1 KUCIOTHOCTU U POCTa OMOXUMUYECKOTo MoTpebienus kuciopoaa. Heounmiennoie
CTOYHBIE BOJbI, MONAAAasi B IPUPOJHBIE BOJOEMBI, MPUBOAAT K HAPYHIEHUIO KUCIOPOIAHOTO
peXHrMa, BUIOBOMY U3MEHEHHIO MUKPOMIIOPHI U Pa3pyILICHUIO €CTECTBEHHBIX IKOCHCTEM.

CnoxHbI cocTaB CTOYHOW BOJBI IepepadaThIBAIONIETO IHILEBOTO IPOM3BOJICTBA
00ycnaBIMBaeT MHOTOCTYIIEHYATOCTh TEXHOJIOTUYECKUX CXEM TUAPOOUYUCTKH.

CxeMmbl 10 yAaJICHUIO 3arpsA3HUTENeH BKIIOYAlOT B ce0sl HECKOJIBKO ITAroB:

— MEXaHUYECKYI0 OUHUCTKY C UCIIOJIb30BAHUEM PELIETOK — MPOLEKUBAHHUS;

— yCTpaHEHHEe CBOOOIHBIX KUPOB C IPUMEHEHUEM JKUPOJIOBYIIICK;

— yJalleHue SMYJIbIMPOBAHHBIX KUPOB, I'pyOOAMCIEPCHBIX MPUMECEH C MOMOIIBIO
ANeKTPOIIOTAIIUH WK B METAHTEHKE;

— ynaneHue Bojbl u3 (roTiiama, cobupanue u rnepepaboTka uia.

[Toutn Bce cHCTeMBI OYMCTKH BKIIOYAIOT B ce0s OSTambl OCBETICHHUS CTOKOB,
MIPUMEHEHHSI KOAryJIUPOBAHUS U Y3JIbl peareHTHOM 00paboTKU (hIOKYISIHTaAMH.

Ha mnpeanpuarusx numeBoil MNPOMBIILIJIEHHOCTH HCIOJIB3YIOTCI MEXaHU4eCKue,
(GU3MKO-XUMHUECKHE, OHOJOTMYECKHEe METOJbl OYMCTKH CTOYHBIX BOJ, KOTOpBIE
XapaKTepU3YIOTCS PA3IMYHBIM Ha3HaUeHUEM U 3PPEKTUBHOCTHIO.

D¢ (eKTUBHOCTh  HCHOIB3YEMBIX CXEM  OYHMCTKM  3aBHUCHT OT  KOMILIEKCa
IIPOU3BO/ICTBEHHBIX (PAaKTOPOB, KOTOPHIE BIUAIOT Ha KAUECTBEHHBIN COCTAB CTOYHBIX BOJ, OT
KauecTBa MPEABIAYIIHUX OSTAaloB YNAJIECHHs 3arps3HUTENEH, OT KOJIMYECTBA IMOCTYMArOIIMX
CTOYHBIX BOJI, @ TAK)KE OT PEKMMA UX MOCTYIIEHUS.

OmHuM U3 TNEpPCHEKTUBHBIX  HAMNPABJICHWM  TMOBBIMIEHUS  OYUCTKA  CTOKOB
nepepabaTbIBAIOIEro MUINEBOTO MPOM3BOACTBA MOXHO Ha3BaTh KOMOMHHMPOBAHHOE
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WCIOJIb30BAHNE MEXAHMYECKONW OYHMCTKM M KOMIUIEKCA OHWOOKHUCIHUTENEH, YTO IO3BOJIUT
obOecrieunBaTh BBICOKYIO HMHTEHCHBHOCTBH IIporiecca 00e33apaKMBaHusl, KOMIIAKTHOCTh
OYHCTHBIX COOPYXEHUH IMPU SKOHOMHUHM PECYPCOB UM MHHHUMAIBLHOM BBIXOJIE BTOPUYHBIX
OTXOJIOB.

JUJIS OYMCTKH CTOYHBIX BOJI HEOOXOJWMO BBIACIUTH M3 HHX TBEepAylo (azy u
pa3pylIuTh arperaTUBHYI yCTOMYMBOCTh. LI 3TOM WLEIM pacnpoCTPAHEHO MHOXKECTBO
METO0/10B TI0 3 (PEKTUBHOMY YAAJICHUIO BCEBO3MOXKHBIX BHJIOB 3arPsS3HCHUA.

OpHuM W3 pacmpocTpaHEHHBIX METOJOB SIBISICTCS WCIIOIB30BAHHE KOATYJISITHOHHO-
(JIOTAIMOHHOTO METOJIa OYHMCTKH CTOYHBIX BOJA. [laHHBIM METOJ MO3BOJISIET COKPATUTh
KOJIMYECTBO OPraHWYECKUX 3arpsi3HUTENICH, TaKk KaKk TEXHUYECKH METOJ TMPOCT |
WCIOJIb3YeMbIe ~ PeareHThl  JIOCTATOYHO  IMHPOKO  pachpocTpaHeHbl.  HemocraTkom
KOaryJISIIIHOHHO-(IOTAIIMOHHOTO  METOJAa OYHCTKA CTOYHBIX BOJ  SIBJIISICTCS  HU3Kas
3¢ (HEKTUBHOCTD.

MexaHn4eckasi BOJJOOYMCTKA OCHOBAHA HA OCBETJICHUU BOJIBI ITyTEM BBEJICHUS B BOJY
(JIOKYISIHTOB M KOAryJsHTOB, WJIH JK€ OCBETJICHHE CTOYHBIX BOJA 0O€3 TpeaBapHTeIbHOM
XHUMHYECKOH 00paboTKu. DIIOKYISTHTHI U KOATYJISHTHI B JIOCTATOYHON CTEIIEHU HE CIOCOOHBI
MTOBBICHTB TNTyOUHY OYMCTKH CTOYHBIX BOJI.

YMmeHbIicHHe 00BeMa KPYITHOPa3MEPHBIX TBEPHAbIX TPUMECEH COMPOBOXKIACTCS
3acopeHreM pemieTok. B pesynpraTe 1enecooOpa3Hbl NMPUCHOCOOIEHUS A PYYHOU WU
MEXaHMYECKOM OYHMCTKM TIPO30pOB C YCTPOMCTBOM Ui W3BJIECYECHHS TIPUMECEH W
CKJIAJIIPOBAHMS IS TTOCIIEAYIONMIETO IPOOJICHHSI M U3METbUEHUS. JTOT MPOIECC 3aTPYIHSIIOT
MIPUMECH B BHJIC HE IPOOMMBIX MPEIMETOB, KOMKOB BSI3KHX BEIICCTB.

MeToapl OTCTaMBaHUs CTOYHBIX BOJI TakXke TPeOyrOT O0jbIe 0OBEMHBIX €MKOCTEH.
W3BecTHbIE TUIBI OTCTOMHUKOB OONANAlOT [UIMTEIbHBIM MEPUOJOM OTCTaWBAHMSI HHU3KOM
3(h(HEKTUBHOCTHIO MEXaHMYECKOW OYUCTKHA CTOKOB.

3HaYUMYI0 POJb JUIS OYHMCTKM CTOYHBIX BOJ  OCYHIECTBISIOT  (UIBTPHI:
MaKkpoPHIBTPBI, MUKPODUIBTPHI U YIbTpapriIbTpbl. KoHCTpYKIHMIO PUIBTPYIOIIEH CHCTEMBI
MoAOUPAIOT B 3aBUCUMOCTU OT 00bE€Ma CTOYHBIX BOJ, HYKJIAIOUIMXCA B OYHCTKE, CTENEHU
3arpsizHeHuss U Tpebyemoil cteneHu O4yucTKU. O4YHMCTKa JAaHHBIM METOJOM OCHOBAaHAa Ha
MIOCTOSIHHOM TIPOTOHE Yepe3 QPUIbTP OOJBIIOr0 KOJIMYECTBA 3arPSI3HEHHON BOJIBI.

OUIBTPBl XapaKTEPU3YIOTCS CIOKHOCTbIO KOHCTPYKIIHMH, MOTPEOHOCTHIO B pa3HBIX
BHUJIAX ApeHaxa, TpyO, apMaryp Mmojadyd W OTBojaa (GUIbTPYEeMOW U MPOMBIBHON BOIBI U
KOMILJIEKCE M3MepUTeNbHbIX IpubopoB. Ilpu paboTe YacTo NPOUCXOIAT 3HAUUTEIbHBIC
MOTEepPU 3arpy3kH, a B psJe CIydaeB HEOOXOIUMO MPUMEHEHUE KOATryJIsSHTOB U (IIOKYISHTOB.
CrnenoBarenbHO, HEOOXOAUMBI CKJIAJICKUE TTOMEUICHHSI, PACTBOPHBIEC OTIEICHUS, 03aTOPbl U
CeTh KOMMYHUKauuii [1, 2].

W3BecTeH METOJl OYUCTKU C HUCHOJB30BaHUEM LEHTPU(Yr U TUApPOUUKIOHOB. [lon
JNeCTBHEM  LEHTPOOEKHBIX CHUJ  PAa3AENsAIOTCS  IuUcHepcHble  cucTembl.  [Iporecc
UEeHTPpUPYTUPOBAHUS JTOCTATOYHO IHEPrOEMOK, MMOITOMY IEHTpUdyra Al OUUCTKUA CTOYHBIX
BOJI HE TaK 4acTO MPUMEHSETCS, KaK METOJbl (DMIBTPOBAHUS U OCAKACHHUA. DKCIUTyaTallHsI
HEeHTpU(PYr MPENCTaBIAeT OCOOBIMTEXHOJIOTHYECKUA M TEeXHUYECKUH puck. Hx myuqrre
3aMEHSTh MEHee MPOU3BOIUTENLHBIMH, HO O0Jiee Ha/IeXKHBIMU YCTPOUCTBAMH M amlmapaTamu,
TaKMMH KaK MaIlIWHbI 3JeKTpodIoTanuu, BakyyMHble (PUIBTPHI U 1.

YcTpanenue 3arps3HEHUN BOJBI METOJNOM  (PIOTAllMM  MOXET MPOU3BOIUTHCS
pas3nuYHbIMU  crioco0amMu. DQPGEKTUBHOCTDh YHAJCHHS 3arps3HEHUNd MeToJoM  (IIoTaruu
3aBUCHT  OTIIOCTOSIHCTBA CBOMCTB TIeHHOro cnosi. [ly3bIppkM  BO3AyXa JIOJKHBI
OBITBIOCTATOYHO KPYIMHBIMHU, YTOOBI MOJHATH K MOBEPXHOCTH BOJIBI 3arpsizHUTen. OqHAKO,
OoJbIIMe My3bIPEKH BO3AYyXa OyAyT BCIIBIBATh, HE YCIIEB MPOKOHTAKTUPOBATH C YACTHUKAMHU
3arpsi3HUATESL.
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W3Becten cmoco0 00e3BpexuBaHus yIbTPAPHOIETOBBIM CBETOMIIS 00pabOTKH
CPaBHHUTEIHLHO HEOOJBIIOT0 KOJUYECTBA BOJIBL. B MHOM cilyd4ae 3TOT METOJ HEAKOHOMUYCH U
JOCTATOYHO JIOPOTOM.

3arpsi3HEHHYI0 BOJly TakK K€ O0OE3BPEKMBAIOT XJIOPOM M  XJIOPCOAEpKAIIUMU
BemecTBamMu. st SKCITyaTauy 3TOr0 METoJja HE0OX0 UMbl YCTAHOBKH IO MPUTOTOBJICHUIO
pacTBOpoB TpeOyeMol KOHIIGHTPAIMA W JO3HPOBKH PACTBOPOB B 00padaThHIBAEMYIO BOJY.
VYCTaHOBKM TPOMO3JKH, OKCIUTyaTallMsi WX JOCTATOYHO TpyAoeMmkas. Mcmonp3oBaHue
CKMIKEHHOTO XJIOpa XapaKTEePU3YETCs CIIOKHOCTBIO €ro TPAHCIOPTUPOBKH U XpPaHEHUS,
TpeOyeT HAIWYHS XJIOPATOPOB, YCTAHOBOK IO HMCHAPEHHIO, JO3UPOBAHHIO U PACTBOPEHUIO
XJIOpa B BOJIE.

B3sB 3a ocHOBy wu3yueHHBIH Marepuan, Ha 0a3ze nabGopatopuum Hayuno-
TEXHOJIOTUYECKOI0 IIEHTpa BOJABIOBUI MpOBENEH psAA  IKCHepuMeHTOB. OObeKTOM
HCCTIeI0BaHUS SIBIIAETCS MOJIOUHAs CHIBOPOTKA, npeaoctaBiieHHass TOO «MoJOYHBIN COr03).

MonouHasi CHIBOPOTKa SBJISIETCS MMOOOYHBIM TPOIYKTOM IPHU MPOU3BOJICTBE CHIPOB,
TBOpOTA U Ka3enHa. B 3aBUCHMOCTH OT BhIpa0aThIBAEMOT0 MIPOIYKTA, TIOJIYYalOT TOACHIPHYIO,
TBOPOXKHYIO U Ka3eMHOBYIO CHIBOPOTKY. [Ipu mpoM3BOACTBE 3TUX MPOIYKTOB B MOJIOYHYIO
CBIBOPOTKY IepexoauT B cpeaHeM 50% cyXux BeUIecTB MOJIOKA, B TOM YHcCIe OOJIbIIast 4acTh
JIAaKTO3BI 1 MUHEPATBHBIX BemecTs[3].

Ha 94% ceBopoTka coctouT u3 Boawsl. OcrtambHble 6% - >KU3HEHHO Ba)KHBIE
cyOCTaHIIMM: JIAKTO3a, COJIep KaHre KOTOPOU B CyXoM BeriecTBe — Oosee 70%, onTuManbHbIe
0 aMHUHOKHUCIOTHOMY cocTaBy Oenku [4]. Tlo nmanHbIM MexayHApOIHOW MOJIOYHON
accormanui w3 140 MIIH. TOHH CBIBOPOTKH, KOTOpas Mpou3BoauTcs B mupe, m0 50%
CIIUBAETCA CTOYHBIMHM BOJAaMHU B KaHAIM3alMIO. BOJBIIMHCTBO MOJOKOIEpepadaThIBAIOLINX
3aBOJIOB HE HUMEIOT 00O0pYyIOBaHHS [UIsl NepepadOTKH CHIBOPOTKH, W B JIy4IIeM Cllydae
MPOJIAIOT €€ KaK KOPMOBYIO J00aBKY JUIsl CKOTa, a B XYJIIEM — IPOCTO BBUIUBAIOT €€, U TeM
K€ HAHOCAT Bpell OKpYXalollel cpene, Beb CHIBOPOTKA MO CHOCOOHOCTH 3arpsi3HATh
okpyxatomyto cpeay B 500-1000 pa3 mpeobnagaer ctounbie Boabl [4]. OTneneHue BaKHBIX
cyOCTaHIIMI 3HAYUTETHFHO YMEHbILIAET HEraTUBHOE ACWCTBHE CHIBOPOTKHU U 00jeryaer paboTy
OUYHCTHBIX COOPY>KEHUH.

Lenbro paboThl OBLIO MAaKCUMAIBHOE OTIEIEHUE BOJIBI U3 MOJIOYHON CHIBOPOTKHU.

Jlis  3TOro MOJIOUHYIO CBIBOPOTKY MojBepraid (IoTaud M KOaryJsluu.
DKcrepuMeHTalIbHbIEIaHHbIe MTPEeICTaBIeHBI B Tabnuue 1 u 2.

®oTanMI0 MOJIOYHON CHIBOPOTKU MPOBOJAWIM MOJ HanpsbkeHueM 6,5 BosbT ¢ cuoit
Toka 99 Ammnep. [lonydeHHbIe TaHHBIE TIPEACTABIICHBI B Ta0HIE 1.

Tabnuna 1. — Pe3ynbraThl 04MCTKH MOJIOYHOM CHIBOPOTKH METOA0M (IIOTAIMH

Bpewms nomydenus npoObl, MUH Tutpyemas KHCIOTHOCTB, °T pH MyTHOCTB
0 53 4.07 5.2
5 39 4.56 5.2
10 22 5.71 4.2
15 19 5.92 4.0
20 17 5.98 3.4

)4 Ta6.]'II/H_[I>I 1 CJICAYCT, YTO B 3aBUCHUMOCTHU YBCIIMYCHUSA BPCEMCHU (I)J'IOTaI_[I/II/I
MOJIOYHOM ChIBOPOTKH 3HAYUCHUC THpreMOﬁ KHCJIIOTHOCTH YMCHBIIAJIOCH. Pe3y.HBTaTLI pH
YBCINYHUBAJINCH C YBCIIMYCHUCM BPEMCHHA (I)J'IOTE[LII/II/I.

OcrarouHas CbIBOPOTKaA HpHOGpeTaCT Mpo3pavYHOCTL B BUAWUMOM CIICKTPC, HYTO
CO3JacT JIOKHOC MPCACTABJICHNUC O BBIACICHHU CBIBOPOTOYHBIX 6CJ'IKOB, KOTOPBIC OCTAIOTCA B
pacTBOpC. B kaxnoit Hp06e, IMPOBECACH KauyeCTBEHHBIM aHaJIM3 Ha OCTaTOYHOE COZACPIKAaHUC
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0eJKOB, KaJIbIHs, Cylabdara u XJIOpua HoHA. B aHanu3npyembIx mpobax ObLIO MOATBEPIKICHO
coJIep>KaHue CcoJieil u OeNKOB. DTO CBUACTEIHCTBYET O HEJOCTATOYHOM BIUSHUHU (PIIOTAIMH
Ha cojiep)kaHue OENIKOB U COJIeil B MOJIOYHOH CHIBOPOTKE.

MonoyHast CBIBOPOTKA Takxke Oblia MoJABEp:KeHA METOJly KOaryJsiiiuy, HamnpsHkeHue -
7,6 B, cuia Toka - 99 A (cMm. Tabm. 2).

Tabmuua 2. — Pe3ynbTaThl 04MCTKH MOJOYHOM CBIBOPOTKH METOJIOM KOATYJSIIHH

Bpewmst nonyuenus | Tutrpyemas kucnotHocts, | pH | Comepxanue coseir | MyTHOCTD
po0Obl, MUH T
0 65 3.67 1250 4.5
10 61 3.72 1239 4.2
20 o7 3.75 1155 4.2
30 o7 3.77 1177 4.6
40 59 3.90 1179 4.2
50 60 4.15 1152 2.7
60 60 4.17 1152 2.3

W3 Tabmuiel 2 BHJIHO, YTO aHATM3UPYyEeMbIe MPOOBI OBLTH TOABEPIKEHBI KOATYIISAIINN C
uatepBasiom 10 munyt. [locnemyromei cramueit Ob0 meHTpUyrupoBanue. Beneacteue
3TOT0, MOJIOYHASI CBIBOPOTKA MPUOOpETaIa BUIUMYIO MPO3PAYHOCTD.

Tak ke, B KaXIOW aHaTU3UpyeMou mpoOe ObLIM OOHApYKEHBl KalbllUi, CyibQar,
XJIOPUJ HOH U OCIIOK.

[Tocne mpoBeneHus psijia IKCIEPUMEHTOB HAMH OBLJIO YCTaHOBJIEHO, YTO KOAryssius U
¢dnotanus B 3aJaHHBIX MapameTpax Hed(PPEeKTHUBHA; BBIACICHO MOJOKUTEIbHOE BIIMSHUE
TepMUUYECKOW O0OpabOTKM Ha 0Opa3Ilbl; YCTAHOBJICHA 3aBHCHMOCTH OT BPEMEHH TMPOCTOS
HCXOHOTO CHIPbSL.

by nmosydensl 00pasibl 6€3 1BeTa U 3araxa, ¢ MUHUMAaJIbHBIM COAEpPKaHUEM CyXOTro
ocTaTkKa, MyTEM KOaryJlMpoBaHUs ChIpbs, ¢ MocieaywmuM neatpudyruposanuem (2000 o6.,
15 MuH.) 1 Tepmuyeckoir oopadotkor 10 75°C Ha mpoTsokeHuu 15 mMuHyT. OJHAKO CTOUT
OTMETUTh, YTO JAHHBIA crOco0 He MPUMEHUM Ha MPOU3BOJCTBE B CBSI3U C TEM, UYTO OH
SKOHOMMUYECKU HE BbIrojieH. be3 mo0aBieHus JOMONMHUTENbHBIX PEareHTOB OYUCTKA CTOYHBIX
BO/I BBIIIOJIHUMA, HO HE BBITO/THA.
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YAK 378.018.43

HCHOJIb30BAHUE PECYPCOB JUCTAHIIMOHHOT'O OBPA30BAHUSI
CTYJIEHTAMH ITPA N3YUYEHUM IT'EOTPA@MUCKNAX U DKOJIOTMYECKHAX
JUCHUILINH

I'opausinosa I'.B. , JIbicakoBa T.H.
(CKYV um. M. Ko3zvibaesa)

Anamu3 pabor B obmactu ¢opm oOydenus [1, 2, 3] mokasan, 4TOo OJHOW U3
MEpCIEeKTUBHBIX (opM oOyueHus, SABISETCS IUCTaHIMOHHOEe oOyudeHue. C pa3BUTHEM
WHTEPHET-TEXHOJIOTHI 00yJaroniiecs MOJyInIn COTHU MyTel i caMmopa3BuTusi. OKOHUUTH
3apyOeKHBI YHHBEPCHUTET, HE BbI€3XKask U3 CTPAHBI, TIOJTOTOBUTHCS K SK3aMEHY, TOCTYIIATh
JEeKIHIo mpodeccopa, He BBHIXOAA M3 J0Ma, — BO3MOXXHOCTH JUCTAHIIMOHHOTO 0O0pa3oBaHUS
KaXyTcs 6e3rpaHuYHBbIMU.

Kak yrBepxmaer B.A. KpacuiabHukoBa JuCTaHIMOHHOE oOyudeHue, Kak ¢opma
oOy4eHHs, OCHOBAaHO HAa TWPUHIIMIIE CAMOCTOATEIIFHOCTH OOYJaroIUXCSd W OTIMYASTCS
TrHOKOCTBIO, OBICTPOTOW TMOJTydeHHsT 00Opa30BaHMUs, BO3MOKHOCTBIO COBMeENIaTh OOydeHHE C
po(hecCHOHATFHON JIeATENIFHOCTBIO, 8 TAK)KE OXBATOM OOJBIIOrO KOJHMYECTBA YYACTHUKOB
00pa3oBaTeNbHOTO TpoIlecca, BKIIOYAs CTYACHTOB, IpEoJiaBaTelieil, CHEeIHaInCcTOB C
pou3BoIcTBA U Jp. [1]. BelmieHa3BaHHBIE YepPTHl AUCTAHIIMOHHOTO OOYYEHUSI Pa3BUBAIOT y
oOyuaronuxcs 1eNeyCTPEeMICHHOCTh, MOTUBAINIO K Y4eOHO-TI03HABATENbHOM JESITeTbHOCTH,
CaMOCTOSITENIBHOCTb, YTO B MTOT€ OINpEAeTsSeT HUX CYObEKTHYI0 TMO3UIHUI0 B Yy4eOHO-
MMO3HaBaTeIbHON JesTenbHOCTH. Kak oTMedeHo B paborax wuccriemoBatenein [1, 2, 3]
WCIO0JIb30BAHME B IUCTAaHIIMOHHOM OOYyYEHUH JIOKAJBHBIX U CETEBBIX TEXHOJIOTUN paciIupsieT
BO3MOXKHOCTH Pa3BHTHSI CaMOCTOSITEIBHOCTH oOydaronuxcs. Tak, ucnosib3oBanue ON-line
texuosoruii (Chat, Audio Conferencing, Internet Video Conferecing, Tsurrep, 1SQ, Giiora)
MO3BOJISIET 00YYAIOIIEMYCSI CAMOCTOSTEIBHO MOJIy4aTh KOHCYAbTAI[MHM MO0 MHTEPECYIOLUM UX
BOIIPOCaM y IIHUPOKOTO Kpyra CIEUUaINCTOB, 00ECIEeYHBAIONINX COMPOBOXKICHUE HX B
OCBOCHUHU HMHAWBHIYaIbHOTO 00pa30BaTEIbHOIO Mapuipyra; paboTaTh MHAWBUIYaIbHO U B
rpymne, oOcCyKJash MHTEpPEeCYIOUIMe UX BOMPOCH; KOHTPOJIUPOBATH CAMOCTOSITENLHO
pe3ynbTaThl 00yUeHHUsI U Ha ATOH OCHOBE BHOCUTH KOPPEKTHBBI B COOCTBEHHYIO TPAEKTOPHIO
oOyuenusi. Bwmecto oOmIeNpuHATHIX JEKIUH U CeMHHApoB oOOyyaromiuecss MOTYT
WCII0JIb30BaTh PA3HOCTOPOHHHI Ka4eCTBEHHBIM KOHTEHT, OT MYJIbTUMEIUNHBIX TPEHAKEPOB U
M(POBBIX MyTEBOAUTENECH MO AUCKYCCHOHHBIX (QopyMoB, nHdorpaduku u BeOMHapoB. K
TOMY € MaTepuai BCerja A0CTYyIEeH Ui TOBTOPHOTO MPOCMOTPa WM MPOCIYIIUBAHUS, €CITH
C TIEPBOTO pa3a OH HE YCBOMJICS.

Opnako, TpU OpraHu3alyyd JAUCTAHIMOHHOTO OOyYeHHs MOTyT BO3HUKHYTH
HEKOTOphle TpyaHocTU. Tak, oOywaromnuiicss cCBOOOJEH B CBOEM PACIHMCAHUU, HO TIPU ITOM
OTpaHMYEH paMKaMU JeIJIaiiHOB JJIs BBINOJHEHMS 3aJaHMH M Cllaud MPOBEPOUYHBIX paloT.
Ecnu oH He yMeeT rpaMOTHO YIPaBJIsiTh CBOUM BPEMEHEM, pacIipeielisis ero Mexay yueooi u
JIPYrUMH 3aHATHUAMH, OTKJIaJbIBa€T BCE Ha IOTOM, TO 3TO MPHUBOAMT K MpobdiemaMm ¢
yCIIEBAeMOCThI0. Pa3BUThIE HAaBBIKM CAMOKOHTPOJIS 3/1€Ch 00s13aTenbHbl. Jpyroi mpoGnemoii
JMCTAaHIIMOHHOTO 00pa30BaHUS MOXET CTaTh TO, YTO >KMBOE OOIEHHE C MpernojaBaTeieM U
€IMHOMBIIIJICHHUKAaMU  CTUMYJIMpPYET MHTEpeC K TMpeaMeTy M IOMOraeT HaJlaJuTh
COLlMANbHBIE M JIeNOBble CBA3M. Tak QopMmupyercs cpena, KOTopas MOATAIKHBAEeT K
JOCTI)KEHUIO TOCTAaBJIEHHON 00pa3oBaTeNbHON LeNM W MPUroAuTCs B Oyaylied Kapbepe.
Hccnenyst ypoBeHb pa3BUTHsI YMEHHUH, HEOOXOAUMBIX Uil TUCTAHIIMOHHOTO OOy4eHMs, HaM
ObUIO  HY)XHO OBUIO  ONpEIETUTb, HACKOJBKO XOPOILIO OCBEIOMJICHBI  CTYJIEHTHI
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cnienuanbHocTel «Qxoorus» u «I'eorpadus» o pecypcax oOpa3oBaTeNbHON CpeIbl B paMKax
JUCTAaHIIUOHHOT'O 06y11eH1/151 N HACKOJIBKO IMOJIHO OHHW HMCIHOJIB3YIOT JaHHBIC PECYPChI B cBOCH
y4eOHO-TI03HABATEIbHON JAEATENbHOCTH. BmecTte ¢ TeM, Mbl MOJlaraiu, 4To y CTYICHTOB
pPa3NUYHBIX KYpCOB M pa3IMYHOE TMpejacTaBieHHe 00 3THX pecypcax. KoHKpeTusmpys
CKa3aHHOE, MbI [10JIarajiu, 4To K TAKUM pecypcaM OTHOCSITCS DJIEKTPOHHbIE 00pa3oBaTebHbIE
pecypchl, Cpeau  KOTOPBIX: JJICKTPOHHBIC YYCOHMKM ©  OHOJNMOTECKH, KaTaJloTh
00pa30BaTeIIbHBIX PECYPCOB, 00pa30BaTEIbHBIC MOAYJIBLHBIC MYIBTHMEINA CUCTEMbI, OH-JIAHH
KypHaisl U np. Mccieayss HACKOJIBKO IMOJHO W OCO3HAHHO OOYYalOIIMECs HCIOIb3YIOT
pecypcsl 00pa3oBaTeNbHOM Cpefibl, Mbl HUCIOIb30BAIM METOJ| aHKETUPOBAHUS, KOTOPBII ObLI
JIOTIONTHEH Oeceiof ¢ 00yJaroMMHUCs, ¥ METOIMKON HEe3aKOHYEHHBIX npeioxkeHuid. C 3Ton
L[ebI0 B aHKETy ObLI BKJIIOUYEH BONPOC «3HAeTe JIU Bbl BECh KOMILJIEKC 0Opa30BaTEIbHBIX
pECypcoB IUCTAHIIMOHHOTO OOYYEHHS, KOTOPBIM MOXHO HCIIOJIB30BaTh IS TIOJYyUEHUS
npodeccun?» Pe3ynbTaThl OTBETOB OOYUAIOIIMXCS OTPaKeHBI B Ta0wuIle 1.

Tabnuna 1 - 3HaHMe U KUCHOJIb30BaHKE OOydaroUIUMUCs 00pa30BaTENIbHBIX PECYPCOB
JUCTAaHIIMOHHOTO 00Yy4eHus

Kypc «3HAIO0 U «3Haro, HO HE «Te, KOTOpbIE «HE 3HAIO» |«HE IyMa»| «XoTeln OBl
UCTIONb3YIO» |BCE UCTIONB3YIO» | 3HAI0, MEHS HE y3HATh, HO
WHTEPECYIOT» Kak?»
I 4,5 36,6 10 19,2 12,5 17,2
1 7,8 46,5 10,2 13 10,1 12,4
i 8,5 66,3 91 8 6,9 12
v 10,2 77,5 8 15 2 0,6
7,8 % 56,8 % 9,3 % 10,4% 7,8% 7,9%

AHanu3 TONYYCHHBIX JIAHHBIX TIOKAa3bIBAa€T, YTO €CTh pA3IMUUI  MEXIY
00yJaroIMMHUCS pPa3HBIX KypCOB B HMH(POPMHUPOBAHHOCTH 00 0Opa3oBaTeNIbHBIX pecypcax
JTUCTAHITMOHHOTO OOydYeHMsI M WX HcrmoJsib3oBaHuu. Tak, 19,2% crynento mepBoro u 13%
CTYJICHTOB BTOPOTO KYpCOB HE 3HAIOT BCEX BO3MOXXKHOCTEH 00pa3oBaTEIbHBIX PECYpPCOB.
Mecte ¢ TeM 17,2% ctyneHToB nepBoro kypca u 12,4% o0ydaronuxcsi BTOporo Kypca XoTeiau
Obl TOJIYYUTh MH(POPMAIMIO O Pecypcax, HO HE 3HAIOT, Kak 3TO caenarh. CIoKHUBIIAsICS
CUTYyallsl CBHUJICTCIBCTBYET O TOM, YTO OOYYaroOIMMCs TEPBOTO M BTOPOTO KYypCOB
HE00X0MMa IMOMOIIb CO CTOPOHBI TIEAArOTOB B MPUOOpETEHNH HHPOPMALIMK 00 UMEIOIITUXCS
pecypcax M BO3MOXHOCTSX HX OCBOeHHs. CTYIEHTBI CTapIIuX KYpCOB 3HAKOMBI C
00pa3oBaTeNIbHBIMU PECypcaMu JAUCTAHIIMOHHOTO OOy4YEHHS, HO OOJIBIIMHCTBO U3 HUX HMU
HE MoJIb3yIoTCs. Tak, cpenr 00ydaroluxcsl TPEThEro U 4eTBepToro KypcoB 66,3% u 77,5%
oOydaronuxcs COOTBETCTBEHHO 3HAKOMBI C OOpa3oBaTelbHBIMU pecypcamH, HO He
UCIOJIL3YIOT WX JJIsi MpHOOpeTeHus NMpoQecCHOHANbHBIX 3HAHUM.  AHaIW3 YCpeTHEHHBIX
JaHHBIX TOKa3zajd, 4ro Jumb 7,8% 0O0ydalomuxcsi 3HAKOMBI CO BCEM KOMILIEKCOM
00pa30BaTeNIbHBIX PECYPCOB U TMOJHOCTHIO MX HCHOJB3YIOT, IPU 3TOM CTYAEHTHI CTapIIUX
KYpCOB 4allle MOJb3YIOTCA AAHHBIMU PECypcaMH MO CPABHEHMIO CO CTYIACHTaMU MEPBOrO U
BTOpOro KypcoB. bonee momnoBunbl oOydatomuxcs (56,8%) 3HaKOMBI ¢ 00pa30BaTEIbHBIMU
pecypcamu, HO UCHONB3YIOT UX 4acTHuHO. 9,3% oOyuaromuxcs UMET UHpopMamumo 06
o0pa3oBaTeNbHBIX pecypcax, HO HE 3aMHTEPECOBAHBI B WX TMOJYy4YE€HUU. AHKETUPOBAHHE
Takke BBIBWIO KaTeropuro cryaeHToB (7,8%), KoTopble He 3adyMbIBAIUCH 00
MCIOJIb30BaHUU 00Pa30BaTeIbHBIX PECYPCOB TUCTAHIIMOHHOTO OOYyUeHUs AJIsi IPUOOpETEHUS
npodecCHoHANBHBIX 3HAHUH, T.€. OHU HE TOJHOW Mepe OCO3HAIOT CBOIO OTBETCTBEHHOCTH 32
pe3ynbTaThl OOydeHHUs U TEpPEKIaJbIBAIOT €€ Ha MperojaBaTesiel U OCTAlOTCS OO0BEKTOM
BIIUSIHUS TIEIarOTOB, TO B OCHOBHOM CTYAEHTHI epBoro (12,5%) u Broporo (10,1%) xypcoB.
[TonyueHHbIe JaHHBIE BBICBETWIH MPOOJIEMYy, B KOTOPOW MOXHO OTMETUTH JIBE CTOPOHBI: C
OJIHOM CTOpPOHBI B BY3€ CYIIECTBYIOT OIIpE/IeICHHbIE 00pa3oBaTeIbHBIE BO3MOXKHOCTH U
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oOyyJaromuecst 3HaKOMbl C HHMH, C JIPYTOH CTOPOHBI 3TH PeCypchl ciabo BOCTpeOyroTCs
00y4aroIUMHUCS, YTO TOBOPUT O HEAOCTATOHYHOW C(HOPMUPOBAHHOCTH OOpa30BaTEIBHOM
CaMOCTOSITEJIbHOCTH Y O0YJarOIIUXCSl.

Tabmuuma 2 - Ilpuumbbl  crnaboit  BOCTPeOOBAHHOCTH oOyuarouMucs

00pa30BaTeNbHBIX PECYPCOB TUCTAHIIMOHHOTO 00pa30BaHUs

[Ipuunna Konnuec- [Ipumep BbICKa3bIBaHUSA
TBO (B %)

3arpy’>KeHHOCTh no | 70,% « Bce épems yxooum na no02omoeKy K 3aHAmMusM u

OCHOBHBIM  y4€OHBIM coscem He OCmaemcsi 8pemeHu Oisi Mmoo, 4moovl

mpenMeraM M Kak UCNONb308aMb  OpyeUe GO3MONCHOCIU NOTYYAMb

CJIEJICTBHE OTCYTCTBUE suanus » (Anmoin U., cmyoenmra 4 x.); «/lasxce npu

BpEMEHU JHCeNaHuu Hem BpemMeHU 3aHUMAMbCA 8 HAYUHLIX
CcmyoeHyecKux oouecmsax, nucams cmamvu u m.o.,
MmaxK Kak 6cs Hedels 3aHAMA NO020MOBKOU K
sauamusamy (Baaoumup C., cmydenm 2 k.); «Eciu
Obl 8 YHUBepcumeme COKpAMUIU KOJAUUECTBO
3auamul, Mo y MeHs Xeamano Ovl epemeHu
UCNONIL308AMb BCE BO3MONCHOCMU NOJYYAMb 3HAHUSL
6 8y3zey (Anena 3., cmyoenmka 3 Kypca).

HE nmetot | 18,3% «f He 3Han, umo 6 yHugepcumeme ecmb maxue

nHpOopMauN 00 obpazosamenvhbie pecypcobly

00pa3zoBaTeIbHBIX

pecypcax By3a

MOJTy4aroT BCE 14% «MHe 00CMamoyHo mexX 3HAHUL, KOMmopvle 5

HEO0OXOUMBbIE 3HAHUS npuobopemaro  Ha  3aumamusx... (Haupa 3.,

Ha 00s13aTeIbHBIX cmyoenmrka 4 Kypca)», «8ce HeobOXoOoumbvie MHe

ayJTUTOPHBIX 3aHATUAX SHAHUs NONYYal0 HAa Y4eOHuIX 3aHAMUAX, JUOO

U Ipyrue camocmoamenvroy (Kcenus C., cmyoeumxa 4

00pasoBaTelIbHbBIC Kypca).

pecypchl By3a UM He

HY>KHBI:

HeXejnaHue npwiarath | (% «NPeonouUmaro NPo8oOUMs c800600HOE OM 3AHAMULL

YCHITHS spems, omovixasy (Auna B., cmyoenmka 2 kypca),
KHem AHCeNaHusy.

HEYJOBJIETBOPEHHOCTh | 3,5% «8 nepeyro ouyepedb HEO0B0bHA HEKOMOPbIMU

Ka4eCTBOM Memooamu  npenooasaHus», «Ha MoOUu 832750,

MIPEIOCTABISIEMBIX HeobX00UMO NOBLICUMb KA4eCmeo NpenoodasaHus»

ycayr (Anna 4., cmyoenmra 3 kypca).

HEOOXOIUMOCTh 3,5% «Mou (QUHAHCOBbIE BO3MOJICHOCMU He NO360JISAIOM

OTLIIATHI OTJIeTBHBIX MHe Opamb O0OnoIHUMENbHbIe 3aHAMUs, MAK KAaK

pecypcoB By3a cymmol oueHv egeauxkuy (Davnyp b., cmyoemm 3
Kypca).

HeynoBIeTBOpeHHOCTh | 1,8% «MHO20 JUWHE20 U HEHYICHO20, HA MOU 8327140,

coJiep:KaHueM u HYJCHO ~COKpAmMumy KOJIUYeCmeo NpeomMemos u

OpraHusaiuei oagams  603mModcHocmb  evioopay (Amumpuii T,

y4eOHOT0 Iporecca cmyodenm 4 k.).

I[aHHLIe Ta6J'II/II_U:I 2 CBUACTCIILCTBYHOT, YTO OCHOBHAad IpUYHHA, 110 KOTOpOf/'I
CTYACHTHI HC MMOJIB3YKOTCA BCECMHU BO3MOIKHOCTAMU O6pa3OBaTCHLHOﬁ Ccpeabl JUCTAHIITUOHHOI'O
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o0Opa3oBaHus, 3TO OOJBINAS 3aTPYKEHHOCTH 10 OCHOBHBIM y4eOHBIM mpenameram (70%) u kak
CIICZICTBUE OTCYTCTBHE BPEMEHH, XOTs B Oeceax CTYAEHThl OTMEUalld 3aWHTEPECOBAHHOCTD B
CaMOCTOSATCIBbHOM HpI/I06peT€HI/II/I 3HAHUN U MPOABJIAIA KCIIAHUC CaMOCTOATCIILHO OT6I/IpaTL
COJCPIKaHUC HGOGXOI[I/IMBIX UM 3HAHHUH. HpI/I‘-II/IHBI CIIOKHMBIIICHCS CUTyalluhl Mbl BUIUM B
TOM, YTO C OJHOH CTOPOHBI, 00yUarOIKEecs He YMEIOT CaMOCTOSITEIIbHO CTABUTh COOCTBEHHBIE
1eJIM B 00YUEHHUH M KaK CIIEJCTBHE, U3YYalOT BECh MaTepHall, KOTOPBIA UM IpeIaraeTcs, He
i depeHIpys ero Mo CTENeHH BOKHOCTH W 3HAYUMOCTH JUII COOCTBEHHOTO Pa3BUTHUS U
po(heCCHOHATFHOTO POCTa, HE YMEIOT PAllMOHAIBHO IUIAHUPOBATH CBOe yueOHOe Bpems. C
IpYroil CTOPOHBI MEJarord HE JAIOT CBOOOAY BBIOOpa B 00BEME M CIOXHOCTH 3aaHus,
npejyiaras BceM 0OydJaromuMcs HE pa3iuyaroniuecs 1o riryOuHe, CTeNeHH CIOXKHOCTH | T.1.
OJIMHAKOBbIE 3a71aHus. Bmecte ¢ TeM, goctaTouHO Gosibiioe yucio cTyAaeHToB (30%) HaxodsT
pasnauyHble NMPUYMHBI €1a00i BOCTPeOOBAaHHOCTH PECYPCOB, 00Opa30BaTENbHOW CPEIbl, XOTS
OHH 3HAIOT €€ 00pazoBaTEIbHBIE BOSMOYKHOCTH.
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YK 372.851

CPABHUTEJBbHBIN AHAJIN3 PA3JIMYHBIX ITOJIXO0/10B K ITIPOBJEME
KPUTEPUAJIBHOI'O OHEHUBAHUA

I'opmxos H.C.
(CKT'Y um. M. Kosvibaesa)

Kak wn3BecTHO, OlleHKa y4eOHOH AEATEIBHOCTU SIBIISAETCS BAaXXHOM COCTaBIISIOIICH
00pa3oBaTeNIFHOrO Mpoliecca, KOTOpask MpEeACTaBiseT U3 ceds cOOp M aHaIM3 JAHHBIX 00
yCIeBaeMOCTH ydamuxcsi. B mociennue roael cucrema odpasoBanust Pecnyonuku Kazaxcran
IpeTepreBaeT II00aJbHbIC M3MEHEHHS, KOTOPbIE, B TOM 4YHCJIE KOCHYIUCh M OIICHOYHOM
JeqaTenbHOCTH yuuTens. OZHMM M3 TaKMX HOBOBBEICHUN SIBIISETCS BHEJIPEHUE CUCTEMBI
KPUTEPHAIBHOTO OIICHUBAaHUS, 0COOEHHOCThIO KOTOPOH SBISETCSIOILCHUBAHUE, OCHOBAHHOE
Ha CpaBHEHUM 0O0pa30BaTelbHBIX pE3yIbTaTOB YUAIIUXCAd C 4YETKO BbIpaOOTaHHBIMU
kputrepusiMu. OJlHaKo, Kak W J000€ HOBOBBEAECHHWE B OOpa30BaHHM, KpPUTEPUAIBHOE
OllIEHUBaHKE TpeOyeT MOCIEAYIOIEro U3ydeHus, anpoodauu 1 10padotku. IMeHHO mo3ToMy
JambHEeHIINe MCHXOJIOro-Melarornyeckie HcciaeloBaHus B 00JacTH  KpUTEPUAIBHOTO
OLICHUBAHMUS M COBEPILICHCTBOBAHHWE ATOH CHCTEMBl OIICHMBAHUS Y4EOHBIX JOCTHKEHUN
yyaluxcs SBJISIETCS OJHOM W3 caMbIX aKTyallbHBIX MpOOJIeM CHCTEMBI IIKOJBHOTO
oOpa3oBanus Pecriyonuku Kazaxcran.
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B nmanHO# paboTe MPUBOMMTCS aHAIM3 M CPAaBHEHUE ISATH PA3IMYHBIX TOJIXOJOB K
npo0ieMe KPUTEPUATBHOTO OLEHUBAHUS: OIPEICIICHUS KPUTCPUATBHOTO OIICHUBAHUS,
(dhopMaTUBHOE W CYMMAaTHBHOE OIICHHBAHHS, METOJbI MU TCXHUKU OILICHUBAHUS W BBIBOJBIL.
Llenpto paboOThI SBISIETCS M3Y4EeHHE W 00OOIIEHUE TEOPUU KPUTEPHATHLHOTO OIICHUBAHHUS, a
TaKKEe BBIJICJICHUE HE TOJIBKO TMOJIOKHUTEIBHBIX CTOPOH, HO W MPOOJIEMHBIX U CHOPHBIX
BOIIPOCOB TIPU WCCICAOBAHMM W W3JI0KCHUH COOCTBEHHBIX IOJIXOJOB KPHTEPHATHHOTO
OIICHUBAHUSI IPYTUMU aBTOPAMHU.

Bce cratbu TOCBSIIEHBI aKTyalbHOW HAa CETOIHSIIHUN JIeHb MpoOieMe, a UMEHHO
OopraHu3aIuy olleHuBaHUs oOpa3zoBarenbHbIX pe3ynbraroB. O.B. IletpoBa n B.A. Ky3nenona
[S] paccmarpuBarOT TpOOSIEMATHKy CHUCTEMBbl OIICHMBAHUSI JIMYHOCTHBIX pE3yJIbTAaTOB B
00111€00pa3oBaTeNbHBIX OpraHu3auax odmiero oopaszosanus B Poccun. E.A. JlemunoBuu [1]
3aHUMAETCsl BOTIPOCOM MPUMEHEHUS WHHOBAIMOHHBIX MOX0I0B K OI[EHUBAHUIO PE3YJITATOB
o0ydeHHss 1o MmaTemMaTuke B HadanbHOM mikosie. 3.C. Maparaea [4] ucciemyeT mpoiiecc
KPUTEPUATILHOTO OIIEHWBAHUS, WU B YAaCTHOCTH (HOPMUPYIOLIETO OIICHUBAHUS, C TMO3UIUH
CUCTEeMHO-JesTeNbHOCTHOTO moaxona. JILA. KonemoBa [2] ommceiBaeT B cBoeil pabote
(hopMaTUBHOE OLIEHUBAHUE U OOPATHYIO CBSA3b KaK COBPEMEHHBIE TCH/ICHIIMH B OICHUBAHUM.
JLLH. Kyp6aroBa [3] moapo6HO paccmaTpuBaeT GopMHpYIOIee OIICHUBAHUE W BO3ZMOXHOCTH
€ro MPUMEHEHHUs B MpoIecce 00ydeHUs] MaTeMaTHKe.

E.A. lemunoBuu u JI.A. KoslemoBa He NpPHUBOJIAT B CBOHUX CTAaThsIX OIPEACIICHUS
KpUTEPUAIBLHOTO OIlleHWBaHMs. Jlpyrue aBTOpbl (PAKTUYECKH CXOASATCS B TOM, UTO
KpUTEpUATBHOE OIEHWBAHUE TPEANoiaracT CpaBHEHUE JOCTIKEHUN KaXKJOTO YJaIlerocs C
KOJIJIEKTUBHO BBIPAOOTAHHBIMH, YETKO ONPEICICHHBIMU KPUTEPHUSAMU, UTO SBISAECTCS Hanuboee
yacTo BcTpevaromumcsa onpeaeneHueM. 3.C. MaparaeBa IONOJHSAET, YTO JaHHbIE KPUTEPUH
JOJKHBI COOTBETCTBOBATh IIENSIM M COJAEP)KAHHUIO 00pa3oBaHUsT M CHOCOOCTBOBAThH
dbopMupoBaHHIO  y4eOHO-TIO3HABATENIbHOM  KOMIIETEHTHOCTH  y4allluXcs, M  JIaHHOE
JIOTIOJTHEHWE MBI CYMTAEM JIOBOJIbHO BaXKHBIM, TaK KaK OHO B MOJHOW CTENEHH PacKpbIBAaeT
CYIIHOCTb KPUTEPHUATIHLHOTO OIICHUBAHMS.

BaxxHo oTMeTHTBh, YTO BCE aBTOpHI paccMaTpHUBaIOT (OPMATUBHOE U CYMMAaTHBHOE
oneHuBanne B cBoux paborax. O.B.IlerpoBa, B.A. Ky3nemnosa, E.A.JlemumoBuu wu
JI.H. KypGaToBa TpakTytoT HoHsTHE (OPMATUBHOI'O OLIEHWBAHHUA B 00Jiee IIMPOKOM CMBICIIE,
mojpa3yMeBasi 1MOJ, HUM Takoe OIICHMBAHHE, MPU KOTOPOM MPOMCXOJUT aHaIU3 TEKYIIHX
o0Opa3oBaTeNIbHBIX pe3yNbTaToB yuamuxcsi. B cBoro ouepenp 3.C. MaparaeBa HECKOJBKO
CYXaeT CMBICII JJaHHOTO TMOHATHS, JieNas aKUEeHT B HeM Ha 3¢ (eKTUBHONW 0OpaTHOU CBA3M.
JILA. KonenoBa mnoHuMaeT mnojJ (OpMaTUBHBIM OIICHMBAaHHEM JH00O€ 3aJaHue WU
JesITeNbHOCTD, TpeOyrolee 0OpaTHOU CBS3H U HE ToIpa3yMeBarolee uppoByo oneHky. Kak
MBI cuMTaeM, Haubosee TMOJHBIM OyAeT omnpeneneHue (OpMaTUBHOTO OLEHUBAHUS,
coJiepkaliee Takue KIIOYEeBble MOMEHTHI, KaK «OIEHHMBAaHUE, IMOJApa3yMeBarolllee aHalu3
TEeKyIIUX 00pa30BaTENIbHBIX PE3YJIbTATOB ydalIuxcs», «dddexTruBHas oOpaTHas CBS3b» U
«OTCYTCTBUME LHU(PPOBOM OLEHKU». B TpakTOBKE MOHATHS CYMMaTHBHOTO OIICHUBAHUS
O.B. IlerpoBa, B.A. Ky3nenoBa u E.A. JleMmunoBuu cXoAsaTcsi K TOMY, YTO JIaHHBIA BH]
OIICHUBAHMSI HAlIeJICH Ha YCTAHOBIIEHNE COOTBETCTBUS 3HAHUM 00YJAIOIIUXCS OTIPeIeICHHBIM
crarnapram, a 3.C. Maparaesa u JL.LH. KypbaToBa nenaror akiieHT B CBOUX ONpEAENeHUSIX Ha
BBISIBJICHUH YCHIEIIHOCTH U3yYEHHOTO MaTepuala yJaluMcs 3a MpOoiIeHHbIN nepuol. B cBotro
xe ouepens JI.A. KonenoBa moHMMaeT o1 CyMMaTUBHBIM OIIEHHBAaHHUEM JTF000€ OlIEHUBaHUE,
pe3ynbTaT KOTOPOTO BhIpakaeTcs B BUAe IU(poBoil oreHku. W, mo HamemMy MHEHHUIO,
HauOoJee MOJTHBIM OTPAKEHHUEM CYIIHOCTH CYMMATHBHOTO OIEHUBaHUS, OyleT coueTaHHe B
OJIHOM OINpEJCIICHUH TaKUX OJJIEMEHTOB, KaK «YCTAaHOBJIEHUE COOTBETCTBUSI 3HAHUU
oOydaronuxcs OMPEIEICHHBIM CTaHIapTamM», «IIPOBEICHUE OIEHUBAHUS IO 3aBEPIICHUU
W3YYEHHUS YUYAIIUMUCS OMPEIEICHHOTO Y4eOHOTO MEePHOIa» U «KOJUYECTBEHHOE BHIPAKEHUE
CYMMAaTHUBHOM OLICHKW».
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CrouT BBIIENUTH TO, YTO HEKOTOPHIMH aBTOPAMM TPUMEHSIOTCS M HECKOJIBKO
cneunpuyeckue TepmMuHbl. OnHa 3 ocodeHnoctet nmoaxona E.A. JleMuoBudY 3aKioyaercs B
YIOTPEOJICHUH TEPMUHA «KPUTEPHAIHHOE CAMOOICHHBAHME», KOTOPHI HE YIIOMHHACTCS Y
JIPYruX aBTOPOB, M MOJPA3yMEBAET MO HUM NPEAOCTABICHHE YJALTUMCS YYUTEIIO CBOETrO
MHEHMS HacyeT YpOBHSA ycBOeHHOro mmu marepuana. JLLA. KamemoBa B CBOX0O odepenn
WCTIOJNIB3YeT CIEHUANBHBIA TepMHH «popMaTHBHAs oOpaTHas CBs3b», MOHUMAS IOJ HHUM
MH(OPMALIHUIO HITU IEATEIIBHOCTh, KOTOPBIE 00ecreyaT YCKOPEHHE poliecca 00yICHHUS.

JloBonbHO uHTEpecHbIM Mbl cuntaeM noaxox JIL.H. KypbaroBoit B pacnpenenenuu
0a)yIoB 3a 3a/JlaHUE 10 MaTEMaTHKe, 3aKIIOYAIONIUIICS B PA3JIOKEHUH CIOXHOTO Y4eOHOTO
JEWCTBUS, BBIMOJHAEMOTO B TPOIIECCE PEIICHMS 33/a4yd, Ha DSJIEMEHTapHbIC JIEHCTBHS,
KaKJOMY U3 KOTOPBIX OYyAET COOTBETCTBOBATH ONPEIECICHHOE KOJIMYECTBO OayuioB. Takoit
MOJXOMA, IO HAalleMy MHEHUIO, SBJSIETCS NPAKTUYECKH YHHBEPCATBHBIM JUIS  YUUTEIs
MaTeMaTUK{, TaK KaK B pEIIeHWH 000 MareMaTHYecKOW 3aJa4d MOXKHO BBIICIHTH
MOCIIEIOBATEIILHOCTD JCUCTBUH, U OIEHKY YCIEITHOCTH BBITIOJHEHHUS KaXKJIOTO KOHKPETHOTO
JEWCTBUS MOXKHO TOJIOKUTH B OCHOBY TIPHM COCTaBJICHHUHW JIECKPUIITOPOB K 3ajavyaM [0
MaTeMaTHKe, YTO B CBOIO OUEpeIb ITO3BOJUT ONTUMHU3UPOBATH IPOIECC OIEHOYHOU
NEATeNbHOCTH Yy4HuTens. Takke IaHHBIH ToAxon Oyaer chpaBeUIMB W B OTHOIICHHH
yUaIIuXCcs, TaK KaK OHU OyIyT YBEPEHBI, YTO KaKIBIH WX IIar B BHINIOJHEHWH pabOTHI HE
OyneT ymymieH yddmTeneM, a OyAeT ydTeH W 00s3aTelbHO OIleHEeH. B wmTore MBI MOXKeM
CllenaTh BBIBOJl, YTO NMPHUMEHEHHE TaKOTO TOAXO0Ja TO3BOJHT TMOBBICHUTH 3()(EKTHBHOCTH
mporiecca OINCHUBAHUS YIUTEIEM MaTeMaTHKH.

OtnumuntenbHON yepToit moaxoaa 3.C. MaparaeBoit siBisieTCs: TO, 9YTO (HOPMHUPYIOIIEe
OIICHHBAHHME PACCMATPUBAETCS B HEHM C MO3HMIMH CHCTEMHO-JIEATEIBHOCTHOTO MOAX0/a, MPHU
KOTOpPOM TIpEeIMETHBIE pe3yJabTaThl BBICTYNAIOT KaK CHUCTEMbl NPEIMETHBIX 3HAHUN U
neiicteuit. K tomy ke Ha ocHoBe pabor WN.C. dumman u ['.b. ['omybaBTOpy ymamoch
chopMynupoBaTh U MOAPOOHO OMUCATH ATANbl B3aUMOJICHCTBUS YUYUTENs U Y4YalIUXCsS B
YCIOBUAX (POPMUPYIOIIETO OIEHUBAHUS, W JaHHas WHGOpMalus HECOMHEHHO IO3BOJIUT
IPYrUM yuuTensm Oosiee 3p(HEeKTHBHO U TPAaMOTHO OPraHM30BaTh COOCTBEHHYIO OIEHOYHYIO
NesTeNbHOCTh. M MBI cuMTaeM NpPaBUIBLHOW OpPUEHTALIMIO B OICHUBAaHUM HA CHCTEMHO-
NeSITEeIbHOCTHBIN MMOJAXOJl, TaK KaKk OHa MoJpa3yMeBaeT HE MPOCTO Iepenady 3HaHHM, a
dbopMHUpOBaHHE Yy YydYalUXCAd LEJIOM CHUCTEMBbl YUeOHBIX JAEHCTBUN, 4YTO HEMpPEMEHHO
MOJIOKUTETIFHO CKaYKETCs Ha KauecTBE OOyUEeHHUS.

B cratee O.B. IlerpoBoit um B.A. Ky3HenoBoit omnmcaHo, KakuMm o00Opazom
OpraHM30BaHa CHUCTEMa OLIEHWBAHUS B OJIHOM M3 CpeaHHX oOIe00pa30BaTeIbHBIX IIKOJ,
MPUBEACHB KPUTEPUH, O KOTOPHIM IPOBOJUTCS OIICHKA JIMYHOCTHBIX PE3yIbTaTOB Ha
YPOBHSIX HAYalbHOTO, OCHOBHOTO U cpeaHero obmero oOpasoBaHus. B cBoeit pabore
E.A. JleMunoBMY NPUBOJUT JOCTATOYHO OOJIBIIOE KOJUYECTBO MPHUMEPOB PA3IUYHBIX
WHHOBAI[MOHHBIX METOJIOB OLIEHWBAHUSA: IPOrPAMMHUPOBAHHBIN KOHTPOJb, PEUTHHTOBBII
METO/I, MIMCbMEHHOE TECTUPOBAHNE, CBUJETENHCTBO, MOPT(OINO, KAPTHI MOHATHH, — U K TOMY
e JlaeT JOCTAaTOYHO TMOJAPOOHOE OINMCaHWE U OILEHKY KaxaoMmy werony. HaubGornee
MHTEPECHBIM METOJIOM OLICHUBAHMs HaM MOKa3ajloch MPUMEHEHHE KapT MOHATUH, TaK KaK UX
UCTOJb30BAHNE HE TOJIBKO TII03BOJIAET YUYHMTENI0 OOBEKTUBHO OLEHUTH YYalluXcsi, HO U
npegocraBisger OoraTblii HabOp BO3MOXKHOCTEH OpraHM3allUd JEsITEeIbHOCTH MIIAIIINX
IIKOJIBHUKOB KaK C TOYKHU 3peHHs (POpMbl (MHAMBHIyaIbHOE WJIM T'PYNIOBOE 3aMOJIHEHHE
KapT), TaK U C JEATEIIbHOCTHOW TOYKM 3pEHMs (3allOJTHEHHWE KapThl «C HYIS» WIH C
UCIOJb30BAHUEM  BCIOMOTATeNbHOW HH(poOpManuu OT yuurtens). Takum  oOpaszom,
MPUMEHEHHE KapT MOHATUH MOXKET CTaTh BIOJIHE 3(p()EKTUBHBIM M YHUBEPCATIbHBIM METOJIOM
MPOBEPKH 3HAHUM ydYaliuxcsl 1Mo KOHKpeTHhIM TemMaM. B cBoem moaxone 3.C. MaparaeBa
MPUBOJIUT TaKHE TEXHUKU OIICHWBAHUSA, KaK HEJENbHBIE OTYETHl, MAaTpPHUIla 3allOMHUHAHUS,
MHTEJUIEKT-KapThl COCTaBJICHHWE TECTOB, pYOpPUKHM [UId OLIGHUBAHHUS 3aJaHUM, JIUCT
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camoonenku, «Pomamka biymay, muct oOparHoi cBsizu. Ham mokasanachk 3¢¢ekTuBHOMN
texHuka «Pomamika biayma», ocHOBaHHas Ha KiIacCH(UKAMA YPOBHEW MO3HABATEILHOMN
JeATeNbHOCTH biayma, mpu MOMOIIM KOTOPOM ydaiuiics, 3amaBas ceOe IIeCTh BOIPOCOB,
ciocoOeH OyJeT MOHATh CMBICI MPOYUTAHHOHM B TekcTe MHpopMmanuu. [lpumenenne naHHON
TEXHUKH TIO3BOJIUT YYMTEIIO OCYIIECTBUTH pea3allMi0 MPUHIUIA CO3HATEIbHOCTU U
aktuBHOCTH B oOyuenuu. JI.A. KanenoBa anamm3upyeT u 0co0O OTJIMYAET B CBOEH padote
dbopmMaTHBHOE W CYMMAaTHBHOE OLICHUBAaHHMS M B HUTOTE YKa3bIBaeT Ha TO, YTO WMEHHO
(dbopMaTHBHOE OILIEHMBAaHHE CIIOCOOCTBYET KAauyeCTBEHHOMY OOYdYeHHIO. ABTOp BBIIENSCT
cOOCTBEHHBIC MPUHIMIBI (POPMATUBHON OOpPaTHON CBS3M: SCHOCTh LEJe OOy4eHHs,
BBICOKO3(D(PEKTUBHOCTH, CBOCBPEMEHHOCTh M BBIJICJICHHE T€X MOMEHTOB, KOTOpBIE TPeOyIOT
OT y4YalllUXCsl YAydlmleHUss U A0paboTku. M MbI MOJHOCTBIO COTJIACHBI C €Ile OJHUM
NPUHIMIIOM  aBTOpa, KOTOPBIM  yTBEpPKIAeT, 4YTo «popmMaTHBHAs CBs3b JIOJDKHA
UCII0JIb30BAaThCA KaK CPEJCTBO JIMKBUAALMU Mpolena MexXay COCTOSHHUEM YPOBHS 3HaHUIN
CTy/IEHTa Ha JIaHHBI MOMEHT U HeJsaMu oOydeHus» [2, c. 146]. JlaHHBIN NPUHIUTT OTpakaeT
BCIO CYTb W IpeqHa3HaueHHe OoOpaTHOM CBSI3U, U €ro 3HaHWE, NOHHMAaHUE I03BOJIHUT
3¢ (}eKTUBHO OpraHu3oBaTh Mpoliecc (opMaTUBHOTO oOlleHMBaHUSA. B cBoeM moaxone K
kputepuaibHoMmy oneHuBanuio JILH. KypOaroBa Ha mnpumepe Tembl «PemieHne nembix
HEPABEHCTB C OJIHOM MEPEMEHHON» MOKAa3bIBAET NPUMEHEHUE PA3HOYPOBHEBOM MTPOBEPOUHOU
paboTel B paMkax (pOPMHUPYIOIIETO OLIEHUBAHUS, KOTOpas IMO3BOJMT OTCIEIUTh YPOBEHb
cOpPMUPOBAHHOCTH Y4YeOHOTO YMEHHsSI y YYEHHKAa W YKaXeT, UYTO KOHKPETHO €My
HE00X0MMO T0paboTaTh.

B cBoux uccienoBaHusAX aBTOPbI NPUXOAT K ciaeayronuM BbeiBojgaM. O.B. IletpoBa u
B.A. Ky3HenoBa pe3lOMUPYIOT, UYTO HWMEHHO BHEIPEHUE CHUCTEMbl KPUTEPHAIBHOTO
OLICHUBAHMS TO3BOJMT CO3JaTh YCIOBHS JUIsl ONTHUMHU3AaLHUH JIMYHOCTHBIX XapaKTEPHCTHK
0o0yJaromuxcsi W IS OpraHU3alMHh ASMOIMOHATBHOTO Onaromonydus. E.A. JlemumoBuu
JIEJIAeTCsl BBIBOJI, YTO MHCTPYMEHTHI OLICHMBAHUS MO3BOJISIIOT OLICHUTh HE TOJBKO 3HAHUS
YYEHHKA, HO UM YMEHHUs NPUMEHATh CBOM 3HAHMS HAa IPAKTUKE, W OHA 3aKIIOYaeT, 4To
MHHOBAI[MOHHBIE TOJXOJbl (POPMATHUBHOTO W CYMMATHBHOIO OLIEHUBAaHUS TO3BOJISIOT
dbopmupoBarh y yuammuxcs oneHouHoe cyxjaeHue. Ilo wmuenuro 3.C. MaparaeBoi,
(dbopmMupyrolee OlleHUBaHUE pealn3yeT ONePaTUBHYIO OOPATHYIO CBA3b MEXKAY yYalllUMUCS U
yuyuTeneM, a B CcHCTeMe (POPMUPYIOIIEr0 W KOHCTATUPYIOUIETO OLIEHWBAHUN Y4YEHUK
CTAaHOBUTCA CYOBEKTOM 00pa3oBaTeIbHOW W OLEHOYHOHN jearenbHocTH. Kak oTrmeuaer
JI.A. KanenoBa, ocyiiecTBieHne OOpaTHOM CBS3M OKAa3bIBACT MOJIOKUTEIbHOE BIUSHUE Ha
BHEIIHIOI W BHYTPEHHIOI Y4eOHYI0 MOTHBAILMIO OOYy4aromuxcsi, U 3TO OOyCIaBIMBAaEcT
3HAYUMOCTh U HEOOXOJUMOCTh 0OpaTHOM CBs3U B 3(EKTUBHOM 00pa30BaTeIbHOM IMPOLIECCe.
JL.H. KypGatoBa  BbIIeNsieT  TIJIaBHbIE  JOCTOMHCTBA  ()OPMAaTUBHOTO  OLIEHUBAHUS,
3aKJIIOYAIONIUECS] B €ro HampaBlIEHHOCTH Ha OOHApyKeHHEe M YCTpaHEHHE MpoOesoB B
3HAHUX, YMEHUSAX U HABBIKOB U B KOHEYHOM UTOTE Ha MOBBILICHUE KAUeCTBA 3HAHUM.

Takum o0pa3oM, HamMu ObUIM NPOAHAIU3UPOBAHBl PA3JIMYHBIE TMOAXOABI K
KPUTEpPUAIBbHOMY OILICHUBAHUIO, U B PE3YyJIbTaT€ MOXHO 3aKIHOYUTh, YTO HCCIEAOBAHUS B
9TOi cepe BeoyTCsl TOBOJBHO aKTUBHO. MHOTHE aBTOPBI CXOAATCS B OOLIMX MOAXOJaX K
OTIpeICNIEHUI0 KPUTEPHUATLHOTO OI[EHUBaHUS, (POPMATUBHOTO U CYMMATHUBHOTO OIEHHUBAaHUM,
XOTSI MO’KHO 3aMETUTh, YTO OJIHA YaCTh U3 HUX pacCMaTpUBAeT JaHHBIC ONpeieNieHus B Oolee
IIUPOKOM CMBICTIE, a JApyras B Ooliee y3KOM, Jienas akIeHT Ha pa3Hble KOMIIOHEHTHI U
CTOPOHBI KPUTEPUATBHOTO OLEHUBAHUS. XOYETCS OTMETUTh TAKYH) CHIJIBHYIO CTOPOHY 3THX
CTaTeil, KaKk HaJlhuuyMe B HHUX COOCTBEHHBIX OMNPENENCHHBIX HJEH W JOCTaTOYHOE UX
packpbiTue. CTOUT MOTUEPKHYTH (DAKT BBEACHUS U MPUMEHEHUS CIeNU(DPUIECKUX TEPMHUHOB,
HampuMep, «KpUTEpPHATLHOE CaMOOIICHUBaHHE» U «(hopMaTUBHAas oOpaTHas CBSI3b», U ITO
CBUJETEIBCTBYET O TOM, YTO U3yUYEHUE O3BYUEHHOTO BBIIIE BOIIPOCA 3aXOAUT YK€ HACTOJIBKO
JaNexo, 4TO HCCIIE0BATEISIM TpedyeTcs pacipeHue CYIIECTBYIOLIETO
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TEPMHUHOJIOTMYECKOTO anmnapara. HecMoTpss Ha TO, 4TO KaXKIblii M3 aBTOpPOB IpHUILET K
KakoMy-JIN0OO CBOEMY BBIBOJAY, MOKHO OOOOLINTH UX Pe3ylbTaThl U KPATKO 3aKIIOYUTH, YTO
KPUTEPHAIBbHOE OIICHWBAHHE CIIOCOOCTBYET MOBBIMICHUIO KaYyecTBa OOYYEHHs, H MBI C 3TUM
IIOJIHOCTBIO COIJIACHBI.
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YK 625.7/.8
TEXHOJIOTHYECKHUE ACHHEKTBI AC®AJIbTOBETOHHBIX ITOKPHITUI

I'opmxosa T.A., bsizosa 10.C., {opsruna A.H., lIkpsoxo U.A.
(CKY um. M. Kozvibaesa)

CrabunbHO pacTylias HWHTEHCUBHOCTh JBIIKEHHS Ha aBTOMOOWJIBHBIX J0OpOrax,
yYBEJIMYEHUE TPY30MOAbEMHOCTH TpaHCHOPTHBIX cpeacTB (TC) u oceBbIX HAarpy30K TpPeOyrOT
YBEJIMYEHUS JIOJITOBEYHOCTH U TMOBBILICHUS KauecTBa JIOPOKHBIX MHOKpbITHH. CocTosiHue
JOpOr - 3TO TOKa3aTellb OJarocCOCTOSIHHUSI CTpaHbl, €€ 3KOHOMHYECKOW COCTaBIISIOIICH.
Bcemupsslii skoHoMuueckuii hopym (BOD) exxerogHo codupaet 1aHHbIE O KaYeCTBE JOPOT B
CTpaHax MHpa JUIs OILEHKH UX SKOHOMHUKU. PEUTHHI cTpaH mO KayecTBY aBTOMOOWIBHBIX
nopor (Quality of roads) siBasiercss omHMM W3 MOKasaTesied, W3MEPAEMbIX B TIIOOATLHOM
ucciaenoanun  Global Competitiveness Report. JloposkHOe TOKpBITHE OBUIO OICHEHO
JKCIEpPTaMU Ha TPOTSHKEHUH BCEH TEPPUTOPUHM CTPaHbI, BHE 3aBUCHUMOCTH OT €ro
3arpyxeHHoctu. Tak, Ha 4 ¢deBpans 2019 roga B cnmcok ObUIM  BKIOYEHBI 138 cTpal.
Jlunepom B KauecTBe Jopor Ha3zBanbl OObeauHenHole Apadbckue Dmupatsl (OAD). Crour
OTMETUTh, yT0 OAD 3aHMMAIOT JAHHYIO MO3MIMIO YK€ HECKOJIbKO JeT nmoapan. Kazaxcran
okasaiics Ha 115-i no3unuu B peiitunre. Poccust 3anumaer 114-yro nozunmro[1].

Ilo panweiM Ha 5 ¢eBpans 2020 roma, B pe3yabTaTe OLEHKM KadyecTBa
pecnyONUKaHCKUX Tpacc B MUHHCTEpCTBE WHAYCTPUHM W UHGPACTPYKTYPHOTO pPa3BUTHUS
Pecniyonuku Kazaxcrtan, moporu AThIpayCKOW OO0JIaCTH MMEIOT CaMblii HU3KAN HapaMmerp
kagecTBa (66%) cpenu apyrux pernoHoB. KeizpumopamHckas u TypkecTaHckash o0iacTy,
HAMpOTHUB, SBJSIFOTCS JIMAEpAMU 1O COOTBETCTBUIO cocTosiHUS mopor (100%). 3a wumu

CJICOAYCT AJ'IME[TI/IHCKB.}I 06J'IaCTB, TAc YHAOBJICTBOPUTCIBHOC COCTOAHUC HOPOT' HAa YPOBHC
98,6% [2].
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Craructuka MO0 Ka4eCTBEHHBIM JOPOXKHBIM TOKPBITUSM HEyTEIIUTeIbHA © IS
oonpmmHcTBa cTpad CHI. DTO B CBOIO OYepenp SBISETCS MPEMATCTBUEM SKOHOMHYECKOTO
pocra crpanbl. B Hactosimiee Bpemsi Ha goporax Pecmybmmku Kaszaxcran ocymiecTBisieTcs
IBIMOKEHUE O0JbIIerpy3HbIX TpancnopTHbIX cpenctB (TC) oOmelt maccoit 40-80 T u BbIe,
KOTOpBIE CO3/AI0T TOBBIIICHHYIO Harpy3ky Ha och [3]. B pesynpraTe acdanbtroOeToHHBIC
MOKPBITUST TIOJIBEPTAIOTCS MPEXKIASBPEMEHHON nedopMaliim, 94T0 B CBOIO OYEpEIb CHUKACT
MPOLIEHT Tpy3omepeBo3ok. K Tomy ke aedopmarwsi MOKPHITUS MPUBOJUT K BUOpAIIMH, YTO
YMEHBIIIAET CPOK CIYKObl aBTOTPAHCIIOPTHBIX CPEACTB, KOTOpPBIC TPEOYIOT pEMOHTA U
neHexHbIX 3arpaT. K ToMy ke, pa3nuyHble HEPOBHOCTH, TPEUIWHBI, BHIOOMHBI M SMBI Ha
Joporax MPHUBOJAT K YBEIMYCHHUIO TOILUTMBHOTO PAacXoj]ia aBTOMOOWJIBHBIMHU CPEICTBAMU Ha
1% npu xaxaoMm nepensrkeHur. He crouT 3a0biBaTh M TPO aBapuu, ymiepooM KOTOPBIX
SIBJISTFOTCST KU3HU JTI0IeH[4].

Bce BrlmenepedncieHHble acleKThl JOKa3bIBAIOT, YTO BOMPOC YIYUIIECHUSI KadyecTBa
JIOPOT SIBIIIETCS aKTyaJIbHBIM. bojiee Toro, B CBSI3M € pa3BUTHEM CETU aBTOMOOUIIBHBIX JIOPOT
3HAYMMOCTh JIaHHOW MpoOJIeMBbI BO3pacTaeT U3 roja B roj.Ha ceroansmiHuil 1eHb TJIaBHBIM
JIOPOKHBIM TIOKPBITHEM SIBIIAETCS acParbToOeTOH. Ac]anbToOETOH MpeacTaBisieT coOoM
KOMIIO3UITMOHHBIA MaTepuall, CoAEpP KAl TBEpAYI0 M KuAKyo ¢asbl. TBepaas daza - 310
MHHEpajdbHasg 4YacTh acaibTOOETOHA, BKIIOYAIONIAS YaCTHIBI PA3JTHYHBIX Pa3MEpPOB OT
mebHsT 0 MUHepaiabHOTO mopomika. JKuakas ¢aza xommosuta - OutyMm [5]. butymsr —
OpraHMYecKHWEe BEUIECTBa, COCTOSIIME W3 CMECH CPABHHUTEIBHO BBICOKOMOJIEKYISIPHBIX
YTIEBOAOPOJOB M HEMETAJUIMYECKUX MPOU3BOIHBIX, T.€. COECIUHEHHM YIJIeBOJAOPOJIOB C
Cepoi, a30ToM WM KuciopogoMm [6]. [dns mpurotoBieHus acaibTOOECTOHHBIX CMECEH
BbIIBUTAETCS psif TpeboBanmii onmrcanHbix B [[OCT-9128-2013. CocTosiHME B JOJATOBEYHOCTh
MOJIyYE€HHBIX CMECel OCHOBBIBAETCS Ha psie PAaKTOPOB, OCHOBHBIMHU U3 KOTOPBIX ABIISIOTCS:

¢ CBoOIicTBa MPUMEHSIEMbBIX MAaTEPUAJIOB, B TOM YHCJIE KAUECTBO MCIOIb3YEMOTO ChIPhS
Y XapaKTep ero B3anuMOJICHCTBHE MEXK Y COOOiA.

e BiusHre Ha JOPOKHBIE TOKPBITHS BHEIIHUX BO3ACUCTBHMA, HMCXOIAIINX OT
MEepeBMKEHUS TPAHCTIOPTHBIX CPEACTB M MPHUPOTHO-KIUMATHUECKUX YCIOBU[4].

HecMmoTps Ha MHOTOYHMCIIEHHBIE TIpeuMylIecTBa achaibTOOETOHA, B TIOCIEIHEE BpeMs
OCTPO CTOMUT BOIIPOC MOBHIIICHUS €r0 KayecTBa.

OpnuM M3 myTed yaydlIeHHs] COCTOSIHHS KauecTBa JOPOT SIBJISIETCA UCIOJIb30BaHUE
MaTepuaia C MOBBIIICHHBIMH MOKa3aTeNsIMU IKCIUTYaTallUOHHBIX XapakTepucTuk. s storo
OJIMH W3 KOMIIOHEHTOB CMeceil — OHWTyM, MOJABEpraroT MOIU(GUIUPOBAHUIO PA3TUYHBIMU
no0aBKaMM, TaKHMMH KakK HHU3KOMOJIEKYJSpHbIE M BBICOKOMOJIEKYJSPHBIE COEAUHEHUS,
pE3MHOBAs KPOIIKa, aAr€3UOHHbIE T00aBKU.

JlaHnHbIE Omepanuy MPOBOAATCA C LENbI0 YBEIUYEHUSI TeMIIepaTypbl pa3MsIrdeHus u
CHIDKCHHSI TEMIIepaTypbl XpYIKOCTH, YAYUYIICHHsS aAre3UOHHBIX CBOWCTB, MOpO30- U
M3HOCOCTOMKOCTH OUTYMHOTO BSIKYIIETO [8].

B crpanax 3amagnoit EBpombl (Mramus, ®@panuusa, benabrus u Ap.) ITOCTaTOYHO
IIMPOKO TMPUMEHSIOT JTHIeH-BUuHWIaneraT EVA kak Moauduuupyromuid KOMIOHEHT.
[IpUroToBIEHHYI0 MOJMMEPHO-OMTYMHYIO CMECh TMEepeMEIIMBAIOT Mpu Temieparype 140-
160°C [7]. butymHoe BsikyIiee mocie MoaAu(pUIMPOBaHUS TPHOOPETALT Pl IPEUMYIIECTB:

e MHOIrOKpaTHOE HarpeBaHUE U OXJIAXKICHUE.

e VYBenuuyeHUe CPOKa XPaHEHHUS U TPAHCIOPTUPOBKH.

e VBenuueHHe 00beMa MPUTrOTABINBAEMON CMECH.

e (CHmxeHHE pacxoja MOJUMEpPHON MOOaBKH, 3a CUET BKIIIOUEHHS KOMIIOHEHTOB
cocTaBa OUTyMa B MOJU(DUIIUPOBAHHYIO CTPYKTYPY.

e VMeEHbIIIEHHE BS3KOCTH MOIU(MUIMPOBAHHOTO OWUTyMa [N €ro YKIaJAKH |
YIJIOTHEHUs TpHU HeoOxomumbIx Temnepatypax ('OCT-9128-2013, nynkr 4.1.2.).
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Tak kak B ctpanax CHI' B mnpou3BOACTBE HCIOJB3YIOT OKHCICHHBIE OUTYMBI,
MHTEHCUBHO CTaperolue Ipu Ttemieparypax Beimie 160°C, TO NoOBBIIATH TEMIIEpPATypy
NEepeMEIINBAaHUs BBIIIE JaHHOW HE pEKOMEHIyeTcs. 3a pyOeKOM K€ MPUMEHSIOTCS
OCTaTOYHBIE OUTYMBI, KOTOpPBIE BBIIEPKUBAIOT Temreparypy 10 180°C [8].

K Tomy e GonbpIioe BHUMaHHE B COBPEMEHHOM MHPE YAENISAETCS HAHOTEXHOJIOTHSIM,
HMMEIOIIHUM [UPOKHUI CIIEKTP NPUMEHEHHUI. [ TaBHBIM 3BEHOM JAHHBIX TEXHOJIOTUN SIBJISIIOTCS
HaHouacTulpl. HaHouacTunamu cuuTaroTcsi oOpa3oBaHMsI, COCTOSILIME W3 aTOMOB HWIIU
MoJIeKyn ¢ pasmepamu MeHblIUMH 100 HanomeTpoB. TBepaple yacTHIBI pa3MepoM MeHee |
HM OOBIYHO OTHOCAT K Kiacrepam, Oonee 100 HM — K CYOMHKPOHHBIM YacCTHIIAM.
HanouacTtuner (6uonoruyeckue, OpraHU4YeCKHEe, METAJUIOPraHUYECKUE) SIBISIIOTCS HEKUMHU
WHJIUBHIYAIbHBIMH 00pa30BaHHUAMU, 00JIAIAIOMUMU CHIeIU(UUECKUM CTpoeHHeM. B 1ienom
MOXXHO CKa3aTh, 4YTO TEPMHUH «HAHOYACTHUIBD» JIyOIUPYET TEPMHHBI «KOJUIOMIHBIEY,
«ynbTpOIUCIIEpCHBIC» dYacTuibl [9]. VX BBemeHue B KadecTBE MOJAUQPHUKATOPOB
MOJIOKUTETIFHO BIMSIET HAa XapaKTEpPUCTUYECKUE JIaHHBIE Pa3jIMYHBIX MaTepUaloB, UX CPOK
CIIY>KOBI, 3aBUCUMOCTb OT MOTO/IHBIX YCJIOBHUH U 3arpsi3HEHUE aTMOC(EPHOT0 BO3IyXa.

B pa3Buthix crpanax, takux kak Amnonwus, ['epmanus, CILA, ®pannus, BHenpeHue B
MMPOM3BOJICTBO HAHOTEXHOJIOTHI oOcCymecTBIsitoT Oosiee 30% CTpoUTenbHBIX KOMmaHwii. B
Poccnn rpymma xommanmii  «POCHAHO» peann3yer TrocylIapCTBEHHYIO NOJMTHKY IO
pa3BuTHIO HaHOUHAYCTpUu.[10].

JloCTaTOYHO MHTEPECHOW TEXHOJOTHEW YIIYYIIEHHS KayeCTBa JOPOKHBIX MOKPBITHH
sBisgercs npuMeHenne RAP B ropsumnx u teribix achanbTo0eToHHBIX cMecax. OHa onucaHa
B IIHCT 245-2017 «/loporu aBTOMOOWIBHBIE 00IIero mnoib3oBaHus. llepepaboTaHHBII
achanpTobeToH (RAP). Meroauka BbIOOpa OWTYMHOTO BSDKYIIETO TP NPUMEHEHUH
nepepabotanHoro acdanprodetona (RAP) B acdanpToberoHHBIX cMmecsx.» RAP — »ato
achanbTOOETOHHAS KPOIITKa, MoJIydaeMasi yTeM mepepadoTKu (IpoOIeHrsT) TOBEPXHOCTHBIX
cnoeB  acGasbTOOCTOHHBIX JIOPOXKHBIX TOKPBITHH, OTCIY)KHBIIUX CBOM Cpok. RAP
UCIOJIb3YeTCsl JJIsi MPOU3BOJICTBA HOBBIX acaibTOOETOHHBIX cMeced. Takyio Kpoumiky
Nn00aBJISIIOT B ac(aabTOOCTOHHBIE CMECH, KaK TPABWJIO TOPSYME WM TEIUIble, U 3aHOBO
YKJIaJbIBAIOT HA JOPOKHOE MOJIOTHO.

[IpeumyiiecTBa JAHHOTO METOJIA:

e DKOHOMHS MaTepuaa 3a C4eT OMOJIOKEHHS CTaporo OuTyma

® VYMEHBIICHHE OTXOJOB IIPU PEMOHTE JOPOKHBIX IOKPBITUH M YyIydlICHUE
9KOJIOTUYECKOW COCTaBJISAIOLIEH

e VMeHbIlIEHHUE 3aTPaT Ha 100bIYY, 00pabOTKY, TPAHCIOPTUPOBKY ChIPbs

® VYMeHbIlIEHHEe CTOUMOCTH achanbToOeTOHA

B nonareepxkaeHue 3TOMY MOXKHO MpuBecTH SANOHMIO, TI€ CpelHee COAep:KaHue
KpOIIKH B ac(hambTOOETOHHBIX MOKPBITUSAX cocTaBisieT He MeHee 50%. CLUA, I'epmanus,
®paHuMs — eBponeicKkue JUuAepbl B IpuMeHeHuH TexHojoruu RAP [11].

Ha ceromnsamuuii nenp nepen KazaxcTaHoMm CTOUT LENb YIYYIIMTh TEXHOJIOTHIO
MIPOU3BOJICTBA ac(haibTOOCTOHHBIX MAaTEPHUATIOB MyTeM U3MEHEHHsI COCTaBa U TEXHHYECKUX
YCIOBUM YKIIAKUA JTOPOKHBIX TOKPBITUN [UISI TPOJBIDKEHUS SKOHOMHUKH CTpaHbl. UTOOBI
OKYMUTh  3aTpaThl HAa  UCHOJB3YeMBI  MaTepuall U  HEOOXOJUMYIO  TEXHHKY,
COOTBETCTBYIOLIYIO COBPEMEHHBIM TEXHOJOTHSIM YKJIaJIKku ac(haabTOOETOHOB, HEOOXOIMMO
MIPOEKTHPOBATH IOPOTHU IKCIUTYaTAIIHOHHBIN CPOK KOTOPBIX cocTaBiseT He MmeHee 40-50 mer.

Pe3toMupysi BBIIIEH3JIOKEHHOE, MOXKHO 3aK/IIOYMTh, YTO pelIeHHe MpoOIeMbl
KauecTBa ac(haabTOOCTOHHBIX MOKPBITHH 3aKIIOUAETCS] B M3BICKAHUU HOBBIX YKOHOMHUYECKH
BBITOJHBIX ~ MOAU(PUIMPYIOMUX  100aBOK, TO3BOJSIONIMX  PErylIupoBaTh OCHOBHBIC
TEXHUYECKUE XaPAKTEPUCTUKU OUTYMHOTO BSDKYIIETO B KOMILJIEKCE C TBepAO(ha3HBIMU
HaIOJHUTENSIMU.
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V]IK 57.042

CYHECTBYIOIIEE COCTOSHHE B93I[YH_IHOI7I CPE/JbI
CEBEPO-KA3AXCTAHCKOMU OBJIACTHU

I'padosckuii E.1O., YToranos U.10., [Imutpues I1.C.
(CKY um. M. Kozvibasesa)

3arpsi3HeHue BO3AYIIHON CPE/IbI SIBISAETCS OJHOM U3 OCHOBHBIX IPOOJIEM CAHUTAPHOTO
COCTOSIHMSL OKPYXKAIOILEW Cpelpl, HENOCPEJCTBEHHO CKa3bIBAIOUICHCS Ha 3J0pOBbE H
071aroCcOCTOSIHUM HACEIeHHsI Kak 00JIaCTH, TaK M CTPaHbI B 1iesoM [1].

Bnusnue Ha coctosHue Bo3aymHOW cpensl B CeBepo-Kazaxcranckoir oOmnactu,
TJIaBHBIM 00pa3oM 0O0ycCIOBIIEHO (POHOBBIMU KOHIICHTPAIMSMH 3arps3HSIONINX BEIIECTB B
aTMocdepe U paaAualuOHHOW 00CTaHOBKOM.

CocTtaB BeIOpachIBa€MBIX 3arpA3HSIONINX BEIIECTB PETHOHA.

OcHoBHBIE 00BEMBI 3arpsI3HAIONINX BEIIECTB C(HOPMUPOBAHBI HA TEPPUTOPUU TOPOJA
[TerponaBnoBcka — OoJjiee TOJOBHHBI 00BEMOB, paiioHOB ['. MycpemnoBa, AMBIpTaycKOTO,
TaitpiammHCKOTO U KbI3bUDKapCcKOTO. McTOUHMKaM# BBIOPOCOB SIBISIFOTCS BBIOpOchl TOLI-2.
ABTOMOOWJIBHBIA  TPaHCIOPT, NPOMBIIUICHHbIE ¥ JOOBIBAIOIINE  MPEANPHUSATHS,
CeIbCKOXO03AMCTBEHHBIE TIpeanpusaTus [2].

OCHOBHBIMHU TIOKA3aTENSIMU, TPEOYIONTUMHU 0053aT€TLHOTO KOHTPOJIS, SIBISTFOTCSI:

1. OcHOBHBIEC BelIECTBA: CyMMapHbIE B3BEIIICHHBIE BEIIeCTBA (ITbLIb), OKHCIBI a30Ta,
OKCHUJI YIJIepoJia, TUOKCUA cepbl. HaOmromeHuss 3a KOHIIEHTpAIMSIMHU JAHHBIX BEIIECTB
SIBJISTFOTCSI 00sI3aTEILHBIMU BO BCEX TOPOIAX.
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2. Crneuuduueckue BEmIECTBA: CEPOBOAOPOJI, aMMHUaK, OeH3(a)upeH, MpeaeIbHbIE U
HeNpeAeibHBIE YIIIEBOJOPOJIbI, TSDKETIbIe METaIbl, (heHoNbl, (OpMaTBIACTHABL, MPOYHE

BCIICCTBA.

[To naHHBIM HAIIMOHAILHOTO OIOPO cTaTUCTHKU Ha KoHel 2019 — nayano 2020 rona B

obnacTu ObLTH 3aPETUCTPUPOBAHEI CIICAYIONINE 3aTrPs3HSIONINE BemecTa [3]:

Tabnua 1.
I'pynna Bemecrs BewecTBo KoimuecrtBo,
T/TON
OCHOBHBIE BEILIECTBA OKwucasl a30Ta 926,802
Oxcup yriepoaa 13634,325
Jlnokcua cepol 25105,033
B3sBelenHsle BenecTsa 25026,646
Crienuryeckue BemecTBa AMMuax 200,094
YreBoa0po bl 226,651
dopmabIerua 5,025
DeHobl 413
Yrnepon 27,852
[Ipouwne BemecTBa 24917,971
HUroro 75 513,402

CornacHo npuBeAeHHBIM JTaHHBIM, Ha TeppuTopun CKO 3a 2019 r. 3apeructprupoBaHo
75513,402 TOHH 3arpsI3HSIOINX BEIIECTB, 9TO COCTaBJIISICT 3,08% oT
o0mepecny0IMKaHCKOTO BKIIAIa B 3arpsi3sHEHUE aTMOC(EPHI.

[lo caHUTapHO-TUTHEHUYECKUM TIOKa3aTesiM BBIOPOCHI 3arpsi3HSIONINX BEILECTB
HaxoJsITCsl B HOPME W HE MPEBBINIAIOT MpeAeiabHO-I0MYCTUMbIE KOHIEHTpPALlUH, YTO
MTOTBEPIKIAIOT JIAaHHBIE €KET0THOTO OrosuteTeHs [4].

Pagnanuonnas o0ctaHOBKa.

HcrounnkamMy BO3HMKHOBEHMSI M PACHpPOCTPaHEHUS DPATUOAKTUBHOTO 3arps3HEHUs,
criocoOHble  (POPMHUPOBATH MOBBIIICHHBIM pPAaJUAIMOHHBIN (OH HA TEpPpUTOPUU HalIei
00JacTu SABISAIOTCA:

1. ecTtecTBeHHbBIE PaJMOAKTHUBHBIC r'a3bl (YIJIEKUCIBIA Ta3, COJEpKaIUi yriiepos —
14, panon);

2. ecTeCTBEHHBIM BbBIXOJ paauoakTuBHbIX pyd (Kaman - Comka, 3a0polieHHbIE
ypaHOBBIE PYAHUKH Ha TEPPUTOPUHU 00IACTH);

3. CcoJHeuYHas paauanus;

CogepxaHue paIMOHYKIHAOB B arMmochepe W UX HM3MEHEHHE ONPEIeIioTCs
mpoleccaMu UX 00pa3oBaHUs U MEpPeHoca. ITU MPOLECChl MOKHO MOHSITH TOJBKO C Y4€TOM
SAIEPHO-(DU3UUECKUX, XUMHUYECKUX, TEOXUMUYECKMX ¥  OHOXMMHYECKHX  CBONCTB
PaIMOHYKIIMIOB ¥ 3aKOHOMEPHOCTEH MPOIeccoB meperoca [5].

Cornacuo nanusiM PI'TI «Kasruapomer» Ha konerny 2019 — navano 2020 r. Obu1
3aperucTpupoBaH ramMMa-(GoH IO HacelleHHbIM IyHKTaM obOiactu B mpezaenax 0,09-0,18
MK3B/4, a B cperHeM coctaBui 0,12 Mk3B/4, 4TO SABISETCS AOMYCTUMBIM.

Ecnu ’xe TOBOPUTH O COCTOSIHUM PAJUALIMOHHOTO 3arps3HEHUs 00JIACTH, TO MOXHO
YTBEPK/JIaTh, YTO: CPEIHECYTOUYHAsl IUIOTHOCTh PAJAMOAKTUBHBIX BBHINAJEHUN HA TEPPUTOPUH
peruona xonebanach B npegenax 0,6-4,0 Bx/m% Cpenusas BelIMYMHA TJIOTHOCTH BhINAJEHUMH
cocrauna 1,4 Bk/M? u He TIpeBbILIaeT JOMYCTUMBIX TIpesiesion [4].

OpHako HECMOTpS HAa TO, YTO IMOKA3aTelIM HAXOAATCS B AONYCTUMBIX NpEIeNax B
pacuer He Oepercss OAHO M3 TJIABHBIX CBOMCTB paJUOHYKIMJIOB — HaKOIUICHHUE.
PagnoakTiBHBIE BelleCTBa, MOMAaB B aTMOC(EPHBII BO3AyX, OCEAAIOT U IMOMAJA0T B MOYBY.
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OHU crOCOOHBI 33JICPKUBATHCS TaM Ha OYCHB JTUTEIBHBIN MIEPHO/, OJJHAKO UX IMOTJIOMIECHUE
MOYBAMH 3aMEJUISICT AAbHEHIIINIA TIPOIECC MepeMEeIeHUs UX Mo nmpoduiito mous. braromaps
3TOMY MPOUCXOJUT MX HAKOIUICHHE B BEPXHUX (Hallle TUIOJOPOJHBIX) CIOSAX IMOYBBI, a 3a
HECKOJIBKO JIET CIMOCOOHBI TONMACTh M B PACTEHHUS, YTO SIBIISETCS OCHOBHBIM HX ITyTEM
MOTaJaHus B TUILY YEJIOBEKA U KUBOTHBIX [5].

3akiiloueHue

[To moJlydeHHBIM JaHHBIM MOKHO YTBEPXKJATh, YTO COCTOSIHUE aTMOC(EpHOTO
Bo3myxa CeBepo-Ka3aXCTaHCKOW O0OJIACTH HAaxOAWTCS B JOMYyCTUMBIX TIpeneliax u He
CIIOCOOCTBYET PE3KOMY YXYIIICHHIO KaK HA BCEH TEPPUTOPHH OOJACTH, TaK M OTICIBHBIX
peruoHax.

Onnako, mpUHUMasi BO BHUMaHUE €XKETOAHYIO0 TEHACHITUIO K POCTY YPOBHSI BHIOPOCOB
3arpsI3HSIONINX BEIIECTB, CBA3AHHBIX C YBEJIMUYCHUEM TEMIIOB MepepaboTKU U TIPOU3BOJICTBA,
BO3MOJKEH POCT YPOBHS 3arpsi3HCHUsI Ha TEPPUTOPHH OOJACTH B TMOCIEAYIONINE TOJbI, YTO
MOXET TMPUBECTH K YXYIIIEHUIO COCTOSIHUS aTMOC(EepHOTO BO31yXa, MU, Kak CIEICTBHE,
YXYIIICHUE YKOJIOTHIECKOTO U IKOHOMHUYECKOTO COCTOSIHHUSL.

Jnst  HemomymieHUss TOJOOHOTO  CIEHApUsi HEOOXOIUM TEPecCMOTp BeIEHUS
9KOJIOTUYECKOW TOJIUTUKH PETHOHA C Y4eTOM OCOOEHHOCTEH Hamiell 00JlacTh B IIEJIoM,
MMPOM3BOJICTBA U MPUPOJIOTIOIB30BAHUS B YACTHOCTH. TaKUX Pe3yJbTaTOB MOXKHO JIOCTHYH C
BHEJIPEHWEM  HaWJy4IIMX JOCTYIHBIX TEXHOJIOTHMH, METOJWK W TMEepexXoJoM  Ha
ATbTEPHATUBHBIC, YKOJIOTUUECKH YNCTHIC, HCTOYHUKU SHEPTHH.
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IHHEPCIIEKTHUBbBI UCITOJIb30BAHUSA ITPOU3BOJAHBIX IMT'THUHA
B TAKOKPACOYHBIX MATEPHUAJIAX

I'peuman K.A., I'aitnyanna J.A., Caauxosa K.P.
(CKY um. M. Ko3zvibaesa)

B mnocnemHue roapl B XMMMKO-TEXHOJOTMYECKOM IIpAKTHKE (KaTajln3, CrYIIEHHE,
U3MEIIbYECHHUE, duroTanus, IKCTPAKIIMS, SMYJIBIMPOBAHUE, MOJIU(HUIIMPOBAHNE
MOBEPXHOCTHBIX M OOBEMHBIX XapaKTEPUCTUK WHIUBUAYaIbHBIX W KOMIIO3UIIMOHHBIX
MaTepuasioB) BCE Oouibliiee NMPUMEHEHHE MOJIYyYaloT pa3idyHble J00aBKH MOBEPXHOCTHO-
aKTHBHBIX BellecTB./l00aBKkM MOBBIMIAIOT OOIIME CBONCTBA JIAKOKPACOYHOM KOMITO3HUIIMH,
Takue: Kak ajare3usi, abpa3uBOCTOMKOCTh, IJICHKOOOpPa30BaHUE, 3CTETUYHOCTb, PACTEKAHHE,
CTaOMJIBHOCTh TPU XPAaHEHWH, MPOYHOCTH IUIEHKH U T.A. KoHueHTpamus oJHON 100aBKU B
nakokpacounsle Mmarepuansl (JIKM) moxer BapwpupoBatbes ot 0,1 mo 2%. Beiaenstor
clefylomue BUAbl  (QYHKUMOHAJIBHBIX  J00AaBOK, MCIOJIb3YEMBIX B  OTEYECTBEHHOMU
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JAKOKPACOYHOW MPOMBIIIICHHOCTH: 3aryCTHTENH (MOIU(PUKATOPBI PEOJIOTHUH), OHOLUIBI,
IIOBEPXHOCTHO-aKTHBHBIE BEIllECTBA (ITAB), JUCIIEPTaToOPBhl, IIEHOTaCUTEIH,
cBetocTabmmm3aropsl ¥ T.4. [109TOMy NEpCHEeKTHBHO HCIIOJIB30BAaHHUE JIMTHOCYIb()aHATOB B
KayecTBe MOIU(PHUKATOPA BOJIOPACTBOPUMBIX JIAKOKPACOUHBIX MATEPUATIOB.

B cBsi3u ¢ HapacTammUM MoTpedIeHneM MPUPOJHBIX NCKOMIAEMBIX pecypcoB (HE(TBb,
ra3, yrojlb) M HX HEU30EKHBIM HCUEPIAHUEM pOJIb JIPEBECHHBI KaK BO300HOBIISIEMOIO
pacTUTENBHOTO ChIpbS BCE OoJsiee Bo3pacrtaeT. JlpeBecnHa Kak YHUKAJIbHBIM KOMIUIEKC
COCIMHEHUH Pa3INYHBIX KJIAcCOB (YriIeBOBI, (DEHOIBI, MOJUIUKINIECKAE U ardaTHIeCKIe
COEJIMHEHUs) NIpEJCTaBisieT coOOM B HAcTosllee BpPEMs OCHOBHOM HCTOYHHUK YIJIEBOJIOB
(memtrono3a M caxapa) M JIECOXMMHYECKUX NPOJYKTOB (CKUMUIAp, KaHU()OJb, KUpPHBIE
KUCJIOTHl U T.J1.). B COBpEMEHHBIX TEXHOJOTHSAX XHUMHYECKON IepepadOTKH JIPEeBECHHbI
BTOPOM IO PacnpoCTPAaHEHHOCTH KOMIIOHEHT JAPEBECHOTO0 KOMIUIEKCA - JIMTHUH - OCTaeTcs
Ui LEJUTI0NI03HO-OYMa)XXHOW M TUIAPOJIM3HOM MPOMBIIUIEHHOCTH MAalONEepCIeKTUBHBIM
MIPOJIYKTOM, ILIETMKOM IEPEXOAAIUM JIMOO B OTXOJbI MPOU3BOJICTBA, JTMOO CKUTAEMBIM B
LUKJIE pereHepaluyu HEOPraHM4ecKUX XUMHUKAToB. [l Apyrux pecypconepepadaThIBarOIINX
oTpacyiell IPOMBIIIIIEHHOCTH, B TIEPBYIO OUepe/lb XUMUYECKOH, (TIpyu HaJIM4uK He(TH, raza u
yIJs) JUTHHUH TOKa ellé He CTall KPYHMHBIM ChIpheBBIM O0BEKTOM mepepadboTku. [Ipuunnoit
TOMY SIBJIIETCS CPAaBHUTEIBHO Majasi M3y4EHHOCTh 3TOTO KJlacca COEeIMHEHUH H OoJibloe
pazHooOpa3ue TEeXHUYECKHX IMpernapaToB JHUIHUHA. B TO ke BpeMs JaHHBIM NpUpOIHBIN
nojvMep o0JiafjaeT BIOJHE OIPEICICHHBIMH XapaKTePUCTHKAaMU U (YHKIHOHAIbHBIMU
IpyNIaMy, BCIEACTBHE YEro JIMTHUH pPaccMaTpUBAETCA KaK MOTEHIHUAIBbHOE CBIPHE JUIsS
MOJIyYEHUSI Pa3IMUHbIX LIEHHBIX HU3KOMOJIEKYJSPHBIX COECIUHEHHM, TaKUX, HAalpuUMep, Kak
BAaHWIMH, M309BI€HOJI, APOMAaTHYECKUE KHUCIOTbI M (DeHOJbl, IaBeneBas KUCIOTa,
METUJICEPHUCTBIE COENMHEHUs, AMMETUICYnbpokcua u 1.1. Tak, B MupoBoit npaktuke 70%
oOrmiero o0beMa IPOU3BOICTBA BAHWIIMHA NPUXOIUTCS HA €ro MOJIydeHUE U3 JIUTHUHA.

TexHuueckre TUrHOCYIb(GOHATHI SBISIOTCA (EHONBHBIM CBIPHEM, CYIECTBEHHOE
IIPEUMYIIECTBO KOTOPOTO 3aKJIIOYaeTcss B BO3MOXHOCTH BO30OHOBIIEHMS B IIpolecce
¢oTOoCHHTE3a HCTOYHMKA €ro nojydyeHus. B Hacrosiee BpeMsl JIMTHOCYIb(OHATHI
3¢ (HEKTUBHO HCIONB3YIOTCS B psije oOsacTeld, 0JHAKO 0OBEMBI MX MOTPEOJICHHS 3a4acTyIo
HeBeJMKU. Llenslil psa HampaBiIeHU MCHOJIb30BAHUS JIUTHOCYIb(OHATOB HE peau30BaH B
IPOMBIIUICHHOCTH, XOTA Ppe3yJbTaTbl JaOOpPAaTOPHBIX MCCIEJOBAHUN IOKAa3bIBAIOT HX
MEPCIEKTUBHOCTb. OcHoBHOI MPUYNHOM, CAepIKUBarOLIEH UCII0JIb30BaHUE
JUTHOCYIb(GOHATOB, SBJAETCS HEAOCTAaTOYHAs H3YyYEHHOCTb 3aBHCHMOCTH HMX CBOWMCTB OT
CTPOCHUS U, Kak CIEICTBHE, OTCYTCTBHE pa3pabOTOK, ONPEAEISIONUX OCHOBHBIE
XapaKTepUCTUKU JIMTHOCYJIb(OHATOB KaK TOBAPHOI'O IPOJYKTA Ul KOHKPETHBIX oOyacTeil
IPUMEHEHMSL.

JIurHocynb(pOHATHI TEXHUYECKUE HPEJCTaBISAIOT coboit HIPUPOJHBIE
BOJIOPACTBOPUMBIE CYIb(ONPOU3BOAHBIE JIMTHHHA. JTO CMECh pa3IM4yHbIX cosel (B
OCHOBHOM HATPUEBBIX) JUTHOCYIb(POHOBBIX KUCIOT ¢ OOMJIBHON MPUMECHIO PEIYLUPYIOILIUX
U MHUHEPAJIbHBIX BELIECTB. SIBIAIOTCS aHMOHHBIMHM IOBEPXHOCTHO-aKTHBHBIMM BEIIECTBAMHU
(ITAB).

beiBatoT B JKHAKOW M MOPOIIKOOOpa3HOH (opme: XKUJIKHE - OTHOPOAHAs Bs3Kas
KHUJIKOCTb TEMHO-KOPUYHEBOIO I[BETa, MOPOIIKOOOpa3Hble - TMOpPOLIOK OT CBETIIO-
KOPUYHEBOTO JI0 TEMHO-KOPHUYHEBOTO LIBETA.

JIurHOCYIb(QOHATHl MAJIOTOKCHYHBI, HE O0IaJal0T pa3ApakaroliMM U aJuIepru4ecKuM
JEeUCTBUEM, U 10 POCCUHCKON KiIaccU(pUKALMM OTHOCITCA K CaMOMY HM3KOMY (4ETBEPTOMY)
KJlaccy omacHOCTU. JIMTHOCYIb(OHATHI UMEIOT BBICOKYIO NMOBEPXHOCTHYIO aKTUBHOCTb, UTO
MIO3BOJISIET HCIIOJIB30BAaTh MX B KAUECTBE AHMOHHBIX MOBEPXHOCTHO-aKTUBHBIX BELIECTB B
pa3NUYHBIX ~ 00JacTAX  NPOMBINUIEHHOCTH.  JIUrHOCynb(OHAT  HAXOMUT  IIMPOKOE
pacnpoCcTpaHEHUE B MPOMBIIIJIEHHOCTH U NPUMEHSETCA KaK KPYMHOTOHHAKHBIM KOMIIOHEHT
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IpU TPOU3BOJACTBE OeToHa W OypOBBIX pacTBOPOB, JO MPOM3BOJACTBA CBS3YIOMIUX
KOMIIOHEHTOB, KpaCUTEJEH U Jaxke JUIsl IPOU3BO/ICTBA IUILEBOTO BaHWINHA.

[lenouHble JTUTHUHBI, JTUTHOCYAB(GOHATH U MOAU(MUIIMPOBAHHBIC JIUTHUHBI HAXOIAT
camMoe pazHooOpa3zHOe MpHUMeHeHHe. VX HCIoNb3yloT B KadecTBE; IUCIEPraTopoB (s
YTIEPOJHON Ca)XH, UHCEKTULIUJOB, FepOUIUI0B, IECTULIUJIOB, TJIMH, KPaCUTENIEH, MUTMEHTOB,
KEpaMUYECKHX MaTepHalioB); 3MYJbIaTOPOB, CTAOMJIM3aTOPOB M HANOJHUTENEH (s MOYB,
JOPOKHBIX TOKpBITUH, acdanbTa, BOCKOB, KaydyyKOB, MbUIA, JIATEKCOB, II€HBI IS
OTHETYIIEHMsI); COCAUHEHMM, CBS3bIBAIOIIMX MeETalibl (B TEXHOJOTMYECKOW BOJE,
CEeNTbCKOXO3SUCTBEHHBIX MHUKPOYIOOpeHusX); N00aBOK (K OypHJIBHBIM pacTBOpam, OETOHY,
LIEMEHTY, MOIOLUIMM COCTaBaM, QYOWJIbHBIM BELIECTBAM, pPE3MHaM, IJJaCTUKaM Ha OCHOBE
BUHUJIOBBIX MOHOMEPOB); CBSI3YIOIIMX U KJIESIIMX BEIIECTB (ISl TPaHYIMPOBAHHBIX KOPMOB,
TUNOTPAaCKOM  KpacKH, CIOUCTBIX IUIACTUKOB, JHUTEMHBIX (GOpM, pyld); YaCTHYHBIX
3aMEHMTEIe peareHToB (IpU MOJIydeHUH KapOaMuIo(popMaibAEerHIHbIX U  (peHosno-
(dbopManbAETUAHBIX CMOJ, (YpPaHOBBIX U SMOKCUIHBIX CMOJI, OJUypeTaHoB). Kpome Toro, ux
MPUMEHSIOT B KayeCTBE KOAryJISIHTOB OEJIKOB, 3alUTHBIX KOJUIOMJOB B IApPOBBIX KOTIAX,
MOHOOOMEHHBIX MaTepUaloB, AaKUIENTOpPOB KUCJIOPOJa, KOMIIOHEHTOB HAaroJIHUTENeH
OTpULATENbHBIX IUIACTUH aKKyMYJISTOPHBIX OaTapeil.

JeiictBue muiacTuduuupyromux 1n00aBOK, Hampumep, jaurHocyiabdonato (JICT,
JICTM wu pgp.) cBsizaHO, NpEeXJE BCEro, ¢ IUCHEPrUPYIOMIMMH M Ae()IOKYIUPYIOIIUMU
CIIOCOOHOCTSIMM ~ 3THX J100aBOK Kak IOBEPXHOCTHO-akTHBHBIX  BemecTB  (I[1IAB).
[Mnactuduxaroper u CII mnpemoTBpalaloT CiAUMaHWE OTAENbHBIX YacTHIl, HECKOJIBKO
3aMeJUISIIOT  KOaryJsiliMi0 HOBOOOpPA30BaHMM, IPH 3TOM BBICBOOOXKAAETCS HEKOTOPOE
KOJIMYECTBO BOJABI, KOTOpPO€ OOBIYHO TOIJIOLIAETCS ILEMEHTHBIMM  (UIOKKyJaMH U
KOAryJsILIUOHHBIMU CTPYKTypaMH.

JIurHuHaM npucyny GyHKIUOHAIbHbIE TPYIIbI, U3 KOTOPBIX IJIaBHBIMU SBIISIOTCSA: Q)
METOKCHJIBI; 0) TUAPOKCUIIBI (DEeHOIbHBIE U anudaTnyeckue; B) KapOOKCHIIBI; T') KapOOHMIIBI B
MOJIOKEHUSX O- [- y- W XWHHOHHBIE TpynnupoBku. B TO ke Bpems kak B [IAB,
UCIOJb3yeMbIX B  BOJOPACTBOPUMBIX KpacKax, CIOCOOHBI H3MEHATh (ha3oBble U
SHEpPreTUYeCKue  B3aUMOJICHCTBHA  HA  MOBEPXHOCTAX  pasjena. OTO  CBOWCTBO
00yCJIOBIMBAETCS OCOOEHHOCTAMH HX XUMHYECKOTO CTPOEHHs, a TaKkXKe YCIOBUAMHU
UCIOJb30BaHUA (TEMIIEpaTypoH, XapakTepoM Cpeibl, KOHLEHTpaluen, cocTosHueM (a3 Ha
rpanune pasziena). IloBepXHOCTHO-aKTMBHBIMU CBOMCTBaMM, KakK IpaBWiIO, 00JaaaroT
COEJIMHEHUS, COJIepXKalllie B MOJIEKYJE YIJIEBOJOPOIHBIN pajuKal U OJHY WIM HECKOJBKO
aKTUBHBIX ((QYHKIMOHANbHBIX) TIpynn. Poip mnociaegHux OOBIYHO UrparoT  TPYIIbI,
coJiepKalue KUCIopoJ, a3oT, cepy win docdop, a Takxke cepy U pocdop 0AHOBPEMEHHO.

Takum o00pa3oM, € Y4eTOM BBIIIECKA3aHHOI'O MOXHO 3aKJIIOYUTh IPU BBEACHUU
JUTHOCYAb(GAHATOB B  JIAKAKPAaCOYHbIC  MaTepuayibl  JOOMBAKOTCS  MPelOTBpallleHHE
arJoMepaluy YacTHIl NMUIMEHTa (HANOJHWUTENS) M IOJJIEP’KUBAIOT BBICOKHI YpOBEHb HX
CMAayMBaeMOCTH CBS3yIOLIUM. Tak ’k€ HCHOJb30BaHUE JMIHOCYIb(paHATOB B 00JIACTH
XMUMUYECKOH  NPOMBIIUIEHHOCTH, a MMEHHO K  MOJIyYEHMIO  KOMIIO3MIMOHHBIX
AHTUKOPPO3HOHHBIX JIAKOKPACOUYHBIX MAaTEpUAJIOB, NPEAHA3HAYCHHBIX IJI 3alUThl PXKaBbIX
METAJUNINYECKUX ITOBEPXHOCTEM OT KOPPO3MM, HAHOCUMBIX HENOCPEACTBEHHO Ha piKaBYIO
MOBEPXHOCTh MeETa/la, W TIOJYYEHUS OCHOBBI -COPOLIMOHHBIX MaTepualoB, Ha 0a3e
IPOAYKTOB  MepepalOTKM  NPUPOJHBIX  OPraHUYECKUX  COEAMHEHUH  pacTUTENILHOTO
IIPOUCXOXKICHUSA- 3TO TEPCIEeKTUBHOE pa3BUTHE B c(epe JIaKOKPACOUHBIX MaTepHalloB.
JIurHocynb(aHaThl HE TOKCHUYHBI, YTO SIBISETCS MX TIJIaBHBIM IpeuMmyliecTBoM. Tak ixe
(bU3NKO-XUMHUECKUE TIOKA3aTeIN JIMTHOCYNIb()aHATOB KaK MOBEPXHOCTHO-AaKTHBHBIX BEIECTB
JIOKa3bIBAIOT MEPCIEKTUBHOCTh UX IIPUMEHEHNUS B JIAKOKPACOYHBIX MaTepHaax.
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PEAJIMBALIUA UHTEPAKTUBHOI'O OBYYEHUSI HA TIPUMEPE TEMbI
«OBBEMBI 1 TIVIOIIA U ITOBEPXHOCTH KPYTI'JIBIX TEJI»

Jutok JILA.
(CKY um. M. Kosvibaesa)

B Hacrosimee BpeMss MeTO/bl IpenojaBaHMs MOTPEOOBAIM OTPOMHBIX HM3MEHEHH.
OTO CBSI3aHHO C W3MEHEHHEM CTPYKTYPbl KOMMYHHMKALMH MEXJy WieHaMHu oOIlecTBa, B
YaCTHOCTH, IJ100anu3aius OOLIECTBEHHBIX MPOLECCOB TpeOyeT MnepecMoTpa M BHYTPEHHHX
OTHOLIEHUH MeXJy wieHamHu oOmecTtBa. Takue M3MeHeHHMs oOLiell cpeabl HE MOIJIM He
OTpa3uTCs U Ha MeToJax 00y4eHus IIKOJIbHUKOB, IOCKOJIBKY 00pa3oBaHUeE SBISIETCS OCHOBOM
pa3BuTHs oOmecTBa B J000M rocynapctBe. IloaToMy [oJKHa HM3MEHHUTBCS CTPYKTypa
METOIUKH oO0ydyeHus. Ha mnepBblii miaH BBIXOJAT pa3BUTHE HE TOJBKO MPEIMETHBIX
KOMIETEeHIMI (4To camMo coOoi pazymeercs), HO M KOMMYHUKAaTHBHOW KOMIIETEHIIMU
oOyyaromuxcsa. DTO Bied4eT 3a o000 M3MEHeHHs B MeTojax OOy4deHHsT MaTeMaTHKe U
reOMETpUH, B YAaCTHOCTU. B mocnenHee BpeMsi B 3apyOe’KHBIX, a TaKXKe B MOCTCOBETCKHX
HIKOJIaX HaOWpaeT MOMyJISPHOCTh MHTEPAKTUBHOE OOyde€HHE, OCHOBOM KOTOPOTO SIBJISETCS
oOy4yeHre B MaJIbIX IPYIIAX, YTO CIOCOOCTBYET Pa3BUTHIO KOMMYHUKATUBHON KOMITETEHIINH.

Tak 4ro ’Xe Takoe HMHTEPAKTHBHOE OOyue€HHME M 4YeM € OHO TaK BaKHO JUIA
COBPEMEHHOT0 00pa3zoBaTeiabHOro mpoiecca? B memarorndeckoil Teopuu MoJ TEPMUHOM
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«MHTEpAKTHUBHOE OOy4YeHHE» MOHMMAIOT, KaK CHOCO0 TO3HAHWS, pealu3yeMblii B paMKax
COBMECTHOM paboThl yuammxcs. Kaxaplii ydammecs o0si3aH B3aMMOJEWCTBOBATH JPYr C
JIpyrom, MPOU3BOANTH OOMEH HH(pOpMAIHEH, UCKAaTh PEIICHHE Ha TIOCTABJICHHYIO 3a7a4dy WU
npobnemy. [1, c. 6]. Ucxoas u3 neiicTBUil ydamuxcs B MPOLECCe HHTEPAKTUBHOTO O0Y4EHUS
BHJIHO, YTO Y peOEHKA MPOUCXOIUT Pa3BUTHEC KOMMYHUKATUBHBIX HABBIKOB OOIIEHUS, ITyTEM
nepeaayn MHPOPMAIKU, OTCTAMBAaHUS COOCTBEHHOTO MHEHHS W TOYKU 3pEHHS] HA Ty WU
HHYIO NpobiieMy, 3ajady, a TaKKe MPOUCXOIUT Pa3BUTHE TBOPUECKUX HABBIKOB M CIIOCOOOB
MBIIUICHHS.

B nponecce MHTEpakTUBHOrO OOy4YEHHMS! YYWUTENb BBICTYIAET B POJIM ACCUCTEHTA U
UCTOYHUKA HH(popManuu. Ero nesTenbHOCTh HaNpaBIeHHA HE HAa OJHY JINYHOCTh (MHAUBUJIA),
a Ha LENyI0 IpyNy B3auMOJAECHCTBYIOMIMX MEXIY cOO0N ydaluxcs, KOTOpble aKTUBU3UPYIOT
1 B3auMooOyuaroT aApyr apyra. b.I{. banmaes cunraer, 4T0 «MCMOIB30BaAHNE UHTEPAKTUBHOTO
oOyueHuss  MOIIHEE  BCEro  CKa3bIBAaeTCSl HA  MHTEJUIEKTYalbHOW  aKTHBHOCTH,
KOHKYPEHTOCIIOCOOHOCTH, KOTOpasi BO3HMKAeT TOrAa, KOTJa JIIOJUM COBMECTHO pELIaroT
npoOnemy. IloMuMO 3TOro, NPUCYTCTBYET MPOLECC «3apaXKEHUs» WHTEIIIEKTYaIbHbIM
BO3JIEHICTBUEM, U a0COIIOTHO JIt00asi BbIpaKEHHAsi TOBAPUIIEM MBICIIb CIIOCOOCTBYET BBI3BATh
COOCTBEHHYIO, AQHAJOTMYHYIO, WM CXOXYI0 [0 3HAYEHHUIO, WM BO BCEX acHeKTax
MPOTUBOTIONIOKHYIO» [4, c. 74].

JUis  opraHu3aldd  HWHTEpPAKTHUBHOrO  OOy4YeHHs  IeAarory  Heo0X0JuMo
MIPUIEPKUBATHCS ONPECIEHHOTO CBO/IAa IPABUII, @ UMEHHO:

- B 1mpouecce O0O0y4eHMsI TJaBHBIM YCIOBUEM SIBJIIETCS y4acTHE BCEX JIMII
00pa30BaTeNILHOTO MpoIlecca;

- Y4uTeNb JIOJDKEH MPOSBUTH BHUMAHHE HAa TICHXOJIOTMYECKYIO MPO(HIAKTUKY BCEX
YYaCTHUKOB IpoIiecca 00yueHNs,

- YUCJIO YYaCTHUKOB JIOJKHO OBITH HE OOJIBIINM;

- 00s3aTenbHBIM YCIOBUEM TIepe]] BOBJICYCHHEM Y4YallUXCi B HWHTEPAKTHBHOE
oOyueHue SBJISETCS MOArOTOBKA MOMEIIEHHUS.

[Ipn peanuzanuu MHTEPAKTUBHOTO OOy4YEHHS OJHOM M3 CaMbIX TJIABHBIX U YacTo
UCIOJIb3YeMbIX Ha YpPOKaxX BHJIOB JIEATEIbHOCTHU SBIISETCS rpymnmnoBas padota. JlaHHBIA BUA
paboThl MpearnoiaraeT COBMECTHOE B3aUMOJCHCTBUE, TJI€ YYaCTHUKU T'PYMHIbl 00bEAUMHEHbI
obmel nenpto. [2, €. 153]. Ho Tak kKak 4MCIIO yY4aCTHUKOB JODKHO OBITh MUHUMAJIbHBIM,
clieIoBaTeNIbHO, TpyHnoBas padoTa JOJDKHA MPOMCXOAUTh B MAabIX TPYIMNax, a UMEHHO C
KOJIMYECTBOM YYaCTHUKOB He 0oJiee MATH YeJIOBEK. DTO SIBISETCS OIPOMHBIM ILIFOCOM TaK
KaK, MepeceyeHre 30H OKallero pa3BUTUS KaKJIOTO y4acTHHKA TPYIIOBOM paboThl B
MaJioii TpyIie ropas/o BhIIIE, YeM MPH paboTe CO BCEM KIIacCOM.

[lonsitne «30Ha Ommkaiimero pasButus» Obuio BBeneHo JI.C. Beirorckum. On
OTHCHIBAET €r0 KaK «30HY MEXAY aKTyalbHbIM YPOBHEM pPa3BUTH, KOTOpas ONpPEeNsIeTcs
CIOCOOHOCTBIO PeOEHKA CaMOCTOSITENILHO CIPABIATHCA C PELICHHEM MOCTABIEHHBIX 3334, U
MOTCHIIMATbHBIM ~ YPOBHEM  Pa3BUTHUS, KOTOPBIA OMpEAesieTcsl ero CrocoOHOCTHIO
CHpAaBIATHCA C pelieHHeM OoJiee CIIOKHBIX 3aJady IMPU TOMOIINM B3pOCIOTO WK Oojee
CHOCOOHOTO CBEepCTHUKAY [3, c. 155].

Ecnun paccmarpuBarh Tpynmbl OT HIECTH YEJNOBEK, TO B JAHHOM CIy4ae BeJHMKa
BEPOSATHOCTh YTO 30HA OJMIKaMIIero pasBUTHs MEPECEKYTCs HE Y BCEX YYaCTHUKOB Ipoliecca
U 4yeM OOoJNbIlle COCTaB TPYIIBI, TEM BBIIIE 3Ta BEPOSTHOCTb, HO MEPEXJIECTHYTCS 30HBI
aKTUBHOTO DPa3BUTHS TaK KaK CYIIECTBYET eIuHas ydyeOHas mporpamma, 1mo KOTOpPOW IeTH
00s13aHBI YCBOUTH HEOOXOAUMBIN MHHIUMYM 3HAHUH.

Tak kakum 00pazoM HeoOxoaumMo (OPMUPOBATH Malble TPyMMbI? J{aHHBINA BOIpOC
SIBJISIETCSl aKTYalbHBIM JUIsSl KaXJoro mnejarora. Mcxonas M3 MHOTOYMCIEHHBIX PE3YNIbTATOB
HAOMIOJIEHUST 3a yYallUMHCS, TPU HEMPaBWIBHOM JeIEHWH KJlacca Ha TPYMIbl MOXKET
CIIYYUTBCSl pa3pbiB, TO €CTh OJIHA Tpylna MOXXET 3aBEpUIMTh 3aJaHue, a Apyras TOJbKO
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Ha4yaTh C HUM pabotarh. UTo OBl M30€kKaTh TAKOW HEOIATOTIONYYHBIH HCXOJ YYUTEIb TOJDKEH
YUUTBIBaTh, YTO OBl B TPYIINEe MPUCYTCTBOBAIN YYallUECs Pa3HOTO YPOBHsS yCIIEBAEMOCTH,
pU 3TOM OyyT BBIOJHATCS CIIEIYIOUINE MPOIECCHI:

- B3aUMOIIOMOIIb;

- B3aUMOOOYICHHC;

- B3aUMOTIO/IEPIKKA;

- Pa3BUTHE UHTEIJIEKTYaJIbHBIX U MBICIUTEIbHBIX CIIOCOOHOCTEN CIa0BIX ydallluXcsl.

[Ipu coOmoieHNM NaHHOTO YCIOBUS DPa3pblB B padOTe MEKIy TpPYIIIaMH OyIeT
MUHHMAJIEH WJIH K€ BOBCe OyJIeT HaOII0AaThCsl €ro OTCYTCTBUE.

Ho nmns  ocymecTBieHHsS WHTEPAKTHBHOTO OOy4eHHsS HEOOXOOuM  1oadop
ONpeNeNEHHBIX 3aJlaHull, 3a1ad TpeOyromux oOcyxnaeHus. [ns crapmmx KIacCoB TaKUX
3a/la4 CTEPEOMETPUU NPAKTHUECKH HE CYILECTBYET, XOTS Ha IPAKTHUECKOEe IpPHUMEHEHHUeE
r€OMETPUYECKHUX CBOWCTB KOHYCA, IIWJIMHJpA, IIapa UX MUMEETCsS JAOCTAaTOYHO. DTO 3HAYUT,
YTO Ha JAHHBIM MOMEHT BpPEeMEHH, 3aJaud Ui OOCYXKJeHuEe akTyaibHbl. [lodTOMY MBI
mpeniaraeM 3ajJadd JaHHOTO THIIA Ha HAXOXJAECHUE IUIOU[aJAd TOBEPXHOCTH M 00BEMa
KPYTJIbIX TEJ.

[IpuBeném mpumep npuMeHEHUs 3a1auu A oOCYXAEHHUS Ha ypoke oOO0OIIeHHs U
3aKkperyieHus TeMbl «OO0bEMBI M IUIOIIATU TMOBEPXHOCTH KPYIJIBIX TEI» B YCIOBHSX
MHTEPAKTUBHOTO OOyUEHUSI.

JlomycTuM, 4TO B KJlacce MSATHAALATH YEJIOBEK. YUMTENb NEJIUT Y4YalluxXcs Ha TpU
IPYIIbI, TYTEM pa3fayu KapTouyek ¢ YhciiaMu OT 0HOTOo A0 Tpéx. Ilpu aToM nemaror 3apanee
MpoJIyMaj COCTaB TPyIII, rie OyAyT MPUCYTCTBOBAaTh KaK CUJIbHBIC, TaK U ClIa0ble ydaluecs.
[TosTOoMy pa3gada KapTOUYEK MPOUCKXOIUT HECITYIAHBIM 00pa3oM.

3areM KakJ0¥ rpymme BhIIAETCS 3a7aya, TJe yJalluMcs MpeaiaraeTcsi KOJUIEKTUBHO
00CyIUTh IOUCKH PEIICHUS 3a/1a4H.

Tak kak pabora B KaxaoW rpymne OyneT HPOUCXOIUTh MPUMEPHO OJIUHAKOBO,
paccMOTpUM pabOTy TOJIBKO OJHOM TPYIIIHL.

3aoaua: «B map c¢ paguycoM RBoucaH KOHyc, W B O3TOT KOHYC BIIHCaH
PaBHOCTOPOHHUHN HWIMHIP. Yemy paBHA IUJIONIAAb MOJHOW MOBEPXHOCTH HWJIMHIpPA, €CIU
YroJI MEKIY TUNIOCKOCTBIO €r0 OCHOBaHMsI U 00pa3yroleii KoHyca pasex a» [5, ¢. 118].

Kommenmapuii yuumena: npouutaite ycioBue 3anaud. llocTpoiite udeprex, npu
MOCTPOCHUH 0OpaTUTE BHUMaHKE Ha B3aUMHOE PACIIOJIOKEHUE BIMCAHHBIX (QUTYD.

B cnywae ecnu meparor 3ameuaeT 3aTpyIHEHHUS, TO OH BBIBOJUT MOJACKAa3KU Ha
MHTEPaKTUBHBIN 3KkpaH. [lepBas mojackaska: «oOparutre BHUMaHue Ha 3((HEKTUBHOE CeueHue

burypm».

Puc. 1
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Heamenvrocms yuawjuxca: POYUTaB 3a/1ady, ydaniuecs opopMIISIOT YCIOBHE 3a/1a4n
B TETPajiX, Jajiee HAUWHACTCS IUCKYCCHOHHBIM MOMEHT. Tak Kak B Tpymme ecTh CHUJIbHbBIE
IIKOJIBHUKH, TPYIIA MPUXOJUT K KOJJICKTUBHOMY BBIBOJIY YTO HEOOXOIMMO PAacCMOTPEThH
0CEBOE CEYEHHE IIapa M BIMCAaHHBIX B Hero ¢uryp. [anee ydammecs: 00CyXIal0T B3aUMHOE
pacroyiokeHNue BIHCAHHBIX (UTYp W BBHIMOJHSIOT YEPTEXX Ha IUIOCKOCTH. B wacTtHOCTH, y
yyalmxcs JOJKEH MOIydnuThesl BOT Takoi yeptéx (Puc. 1).

Brimonasiercss paboTa ¢ 4epTeKOM JETH OMPEIEISIOT KIIOYEBHIC IEMEHTHI 3a/IauH.
OO6cyx1ar0T TO Kak Janbliie padboTarh, IpeaIarawT, ONpoBepraoT uaeu. B urore npuxoaar k
MyTH UCTUHHOTO PEUICHUSI.

[Ipu oOHapyXeHWU 3aTPyAHEHHH YYHUTEIb MOXKET BBINHCATh CIEAYIOMIYI0 CHUCTEMY
HABOJISIIMX BOITPOCOB HA TOM € MHTEPAKTUBHOM dKpaHe:

1. Kakas ¢urypa siBIsieTCsl OCEBBIM CeUeHHE II1apa, KOHyca, MPaBUIBLHOTO HUAJIHHIpA?

2. Ecnu 0003HAYUTh pajnyc MPaBHIBHOTO NUJIMHIpPA 4yepe3 I, TO CMOXEM JI1 MBI
HaWTH €ro 00pa3yoIIyI0 U IIONIAlb OBEPXHOCTH ITOTO IMIIMHAPA?

3. Kak B3ammocBsizanbl oOpa3yromias W yroia Ipd OCHOBAaHMM KOHyca U €ro
obOpa3ytomein?

4. MoxHo i Haiitn CE u3 tpeyronsuuka FCE?

3awuma pabomel POUCXOTUT CIEAYIOMUM 00pazoMm, it d3PHEKTUBHOCTH YIUTEIb
Ha3HAYaeT He CaMOT0 CHJIBHOTO YYaIlerocs W3 TPYIIBI, KOTOPHIA OyAeT MPEICTaBIATh UX
paboTy y TOCKHU € TOCTPOCHUEM YePTEkKa, C TOAPOOHBIM OOBSICHEHUEM PEIIICHHUSL.

Oyenusanue: yauTenb OLIEHUBAET paboTy rpymmbl ¢ yuyeroMm (Tabmuier 1). To ecth
KaXIbI ydYalIMWCs 3aloNHSAET JTy TaONUIly, ¥ TOJIBKO TIOTOM YYHTENb, YYUTHIBas
BBICTYIUICHHE JOKJIAaTYMKa OT KaXKJOW I'pYMIbl, CTABUT MUTOTOBYIO OIIEHKY 3a paboTy. DTo
MOKaXET Ha CKOJIBKO XOPOILO 3TOT y4allluiics pa3odpaics B TOM, YTO OHH PEIIMIN U MTOKaXET
KTO Kak paboTaj B TpyrIe.

Tabmua 1
Kpurepuu onennBanust
d.1.0. AKTHUBHO BriaBuran Breiasuran OOmm# | Onenka | OreHka
Y4yBCTBOBAJI | BEPHBIC UJIEH HEBEpHBIE Oay 3a | o Gasuty. | YYUTeIs.
B perieHus UJICH pelieHus | paboTy.
00CYXICHUH 3aJa4u 3aJ1a4u
(2 6amra). (2 6amra). (1 6amn).

[Ipu 5 Gamnax ydamguiicsi moJiydaeT OLIEHKY «5», mpu 4 Oamnax, «4», npu 3 Oamnax,
oOyuaeMblii moydaeT oleHKy «3», mpu 0-2 Gannax, moay4aeT OLeHKY «2».

Takum 00Opa3om, IpU OMKHCAHHOM BBIIIE METO/Ie OOYyUEHHUS M OLCHUBAHUS, yJallHecs
paboTaloT B 30HE CBOETO aKTyallbHOTO pa3BUTHs, a HEKOTOpPHIE MEPEeXOAiST B 30HY
Onmuokaifiiero pa3BUTHs KakK CKa3aHO BBIIIE. DTO TOBOPUT O TOM, UTO Y4alluecs, KOTOpPbHIE
BXOJIIT B COCTaB MaJIbIX T'PYII BBIHYKIEHBI MpUIAaraTh OOJbIIE YCUIHH A7 paboThl HaL
3a7a4eii, TaK KaK y HUX IPOSBIAETCS YYBCTBO OTBETCTBEHHOCTH, OT UX JACHCTBUM 3aBUCUT
OILICHKA TOBapHILA.

JIutepatypbl
1. 3anmopoxen E.A. HHTepakTUBHBIE MeETOABI MNPO(ECCHOHATIHHONW MOATOTOBKH CTYJACHTOB - OyIymInX
TOCYIapCTBEHHBIX cryxamux // Beicmee obpasoBanue ceromus. - 2010. - C. 79.
Kasrapanze /I.H. OGyuenne u urpa. Beenenue B akTuBHBIE METOIBI 00ydeHus. - M.: @nunTa, 1998. - 280 c.
3. Beirorckuii JI.C. Ilemaroruyeckas ncuxonorus. - M.: Ilegaroruka, 1991. - 480 c.
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4. Bammae b.I1. Meroauka npernonaBanus ncuxonorud: Yued. [TocoOue s cTya. BEICIINX y4ueO. 3aBeCHUN.
- M.: BJIAZ1IOC, 2001. - 304 c.

5. JlurBunenko B.H. COopHuK 33124 110 cTepeoMeTpuu ¢ MeTofaMu pemenuii: [locodue s ygammuxcst. - M.:
IIpocsemenune, 1998. - 255 c.

90K 504.75

«KOJIOTUSJIBIK AKITAPAT ’)KOHE MBJIEHUET OPTAJIBIFbI» CAMTHIHBIH
IJIEKTPOH/AbI MOJEJIIH KYPY

.b., K.
HockenosBa b.b., ’Kapmarambéerosa K.K
(M. Kosvibaes am. CKY)

Anam3at eMipiHiH OYKUT Ke3eHIHJEe KOFaM KaXeTTUIIKTEpi MEH KOpIlaraH TaOuFar
MYMKIHJIKTEP1 apachlHIa KaWIIbUIBIK Oap. AnaMm TaOWFaTThIH aXbIpamac Oeliri, OHBIH
UIBIFAPMalIbIIBIFBIHBIH - TOXKI, OIipak COHBIMEH Oipre oJ ofaH OIpHeme peT Heri3ci3
MparMaTHUKAIBIK KATBIHACTBHIH CalJapblHAaH SKOJOTHUSIIBIK JaFaapbiCTapAblH ce0ed1 00Jib.
Kasipri ke3me aHTpomoreHaik ¢akTtop TyAbIpFaH TaOUFU BSKOXKYyHenepaeri FajaamabIK
Oy3bUIbICTapFa OailyIaHBICTBI AKOJIOTUSIIBIK OUTiIM Oepy »oHe Kac YPHAKThIH IKOJOTHSIIBIK
KO3KapachlH KAJIBIITACThIpY Mpobiemanaps! oTKip Typ [1].

DKOJIOTHS - aJlaM YIIIiH OHBIH JKaKbIH TAOMFH OPTACHIH 3€PTTEUTIH OMIPIIK MaHBI3bI
Oap reuUTBIM. Tapux OoifbIHA amamaap e3MepiHiH TpaHCHOPMANMUIBIK KaOUIETTEpiH YHEMI
JAMBITBIT, KETUIAIPIT OTHIPABI, 9p Ke3/1€¢ TaOUFH OpPTaHBl ©3 MaKcaTTaphl YIIIH IMaiaaiaHy
KaOUIeTIH apTTHIPHIT, COJI apKbUIbI OJIAPABIH TAOMFATICH KaphIM-KATHIHACHIHBIH CHUIATHIH
e3reptTi. Kazipri ke3ne Tapux, apxeosiorus, reorpadusi, STHorpadus xoHe O6acka 1a moHIEp
CaJlachIHJAFbl OapJIbIK FBUIBIMU JCPEKTep TaOMFaTKa aHTPOTOTEHIIK OCEPMiH aIaM3aTThIH
CaHJIbIK KOHE camnaJiblK ©CyiHEe MPOTOPIUOHAIABI TYPAE OCKEHIIr1 OoHE cailblll KeIreHae,
ajgam3aT JaMYbIHBIH HETI3r1 Ke3eHIepiH OeWHeNeUTIHaIriH pactaiabel. OChbl Ke3eHIEpP.IiH
OpKaNCBHIChIH/Ia TAOMFATTHIH OHBIH JYHHETAHBIMBIH/A Op TYPJII KOPIHICI )KYPETiH, aJlaMHBIH
KOpILIaraH OPTaMEH KapbhIM-KAaTbIHACTAPBIHBIH ©31H/I1K epekiie popmanapbl O0JIbI.

JKyMBICTBI 7)Ka3y OapbhICBIHIA KeJleci Heri3ri MiHAeTTep OObI:

1. Apmam3arT KOFaMmblH JaMbITa OTBHIPBIN, KOpPIIAFaH OPTAaHbl CaKTay KaXKeTTUIIriH
KOepCeTy.

2. DKOJIOTUSIIBIK 3THKA MEH AYHUETAaHBIMHBIH KaJIbIITACybIHA NIHHIH 9CEpPiH KOPCETY.

3. DKONOTUSHBIH 0acKa FhUIBIMAAPABIH apTTa Kaly ceOenTepiH KapacThipy.

4. «OKOJIOTHUSIIBIK aKMapaTr >KOHE MOJECHUET OPTAIBIFbD) CAUTHIHBIH SJICKTPOHIbI
MOJEIIH Kacay.

Anra KOWBUIFaH MIHJIETTepre KOJ JKETKI3y YIIIH MOCEICHIH TEOPHSUIBIK JKaFbl
3eprrenal. JlommeH >KymbIc jkacay Ke3iHIe OpTypil aKmapar Keslepl MaianaHbUIIb:
OTaHbIK aBTOPJIAP/IbIH aJlyaH TYpJli ofedouerTepi, MIHTepHeT caliTTapblH/ia OpHAIACTHIPbUIFaH
op TYpJi Makanajap. DKOJIOTHUSJIBIK TOpOMe MeH OuliM OepyAiH Herisri MakcaTTapbl XKeke
azlaM MEeH KOFaMHBIH SKOJIOTHSUIBIK MOJICHHETIH, SKOJOTHUSAJIBIK CaHAChI MEH OWJayblH, OHBIH
Tipi KaJlybl MEH JaMYbIH KaMTaMachl3 €TETiH TaOUFaTIeH aJaMAapAblH 63apa dPEeKeTTeCyiHiH
PYXaHU TOXKIpUOECIH JaMBITY >KOHE KaJbIITacThlpy Oousbin TaObuiaabl. MyHBIH 069pi
aJaMJapJblH cajlayaTThl ©MIp CalnThlHA, TYPAKThl QIEyMETTIK-DKOHOMHUKAJBIK JlaMyFa,
KazakcTaHHBIH 3KOJOTHSIIBIK KayilCi3AiriHe »oHe cailblll KelareHae OyKil agaM3aTThiH eMip
CYpYiHE bIKIAJ eTeIi.

DOKOJNOTUSJIBIK ~ JKayalnKepUIUTiK  MbIHAIApJaH KepiHedi: aJaMHBIH eMip Ccypy
KaFJaiapblH aHBIKTaWTBIH TAOUFU OpTa XKarJaibIHa JKayanKepuIlliK, OFaH e31HIH eMip cypy
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MPOLIECIHAE COJ HeMece 0acKa BIKMANl €Ty; KEKe JKOHE QJIEYMETTIK KYHJBUIBIK PETiHIE 63
JICHCAYJBIFBl MEH 0acKa aJaMaap/blH JCHCAYIBIFBI YIIH XKayanKepiiTik [2]. DKOIOTUSIIBIK
OuriM - Oy AYHHETaHBIMHBIH MaHbBI3Ibl NoHAEpiHiH Oipi. OHBIH Ky3bIpeTiHE oneMIi
QJIEYMETTIK-Ta0uFu cepaHblH TYpJi KOMIOHEHTTEP1 apKbUIbl KaOBUIIAYAbIH MOHIH allaThiH
cypakrap Kipeni. Bi3miH 3aMaHBIMBI3IBIH TyOereisi MaHbI3Ibl epeKmielniri - jxahaHIbk,
alfMaKTBIK JKOHE KEePrUTIKT1 SKOJOTHSIIBIK JaFIapbICTapAblH KYPT yIIbiFybl. COHBIMEH KaTap
Oy1 agaMaapAblH alaMTepIIuTiK MiHe3-KYJIBIK HOPMalapblH KaJIbINTACTHIPYFa OaFbITTaNIFaH
TopOueney, OKbITY, ©31H-031 TOpOHETLY KOHE KEKe TaMy/IbIH Y3IiKCi3 mporeci [3].

Bipkarap nmarmapeIcThIK Oenrimepai atan eryre Oonaapl: JKep arMocdepachiHIarsl
030H KaOAThIHBIH OY3BUIYbI, TUIAHETAIBIK KIMMATTBIH ©3repyl, MPOTPECCHBTI TOIBIPAK
APO3HSICHl KOHE IMIOICHTTEHY, TPOIMKAIBIK KaHOBIPIBI OPMaHIAPABIH KOUBUTYBI, MYXUATTAP
MEH JKep YCTI CyJapblHbIH KEHIHEH JIACTaHYBI, dJIEM XaJKbIHBIH ©CY KapKbIHBI, KEACHIIIKTIH,
KEJIEIIIK MeH alTBhIKTBIH OaKblIaychl3 ecyl *oHe MyHBIH 0opi Ka3ipri 3aMaHfbl aJaMHbIH
TaOMFATIICH OPHBIKTHI KOHE KayalThl KapbIM-KaTBIHAC jKacall aIMAWTHIHIBIFBIH KOPCETEII.
Anam3aT epKEHHETIHIH Ka3Ipri 3aMaHfbl JaMy KE€3€HIHIH epeKILIeNiri 3THKa CajachbIHbIH
KEeHero1l OoJibln TaObLIazbl, OJ1 Kazipri Ke3Je Ke3 KeNreH oJeyMETTIK Macesesep.ll, OHbIH
IIIH/IE SKOJOTHSUTBIK CUITATTAFbl MOCENIeNep Il MEeNTy /IiH KeH opiCi MEeH KETEKI MPUHITUTIIH
OuIaipeni, €Ki MBIH)XbUIIBIKTAD TOFBICHIHAA TaOWUFaT ©31HIH KYKBIKTapbhlH OapraH cailblH
xapusian keneai. Kasipri azamsar azaMm MeH OHBIH KOpILIAFaH OpPTachl apachlHIaFbl KONTEreH
KaTbhIHACTappl eyci3 Kauaplpa anMaiasl [4].

DKOJIOTHSUTBIK, OUTiM OepyaiH MIHIETI - agamabl OChl OpTa Typajbl ©31HIH ATHUKAIBIK
JKOHE FBUIBIMUA HJCsUTapblHA COMKEC TAaOWFW J>KaFjaiiia eMip Cypyre XoHE OpeKeT eTyre
yipeTy. Anamaap 3 TapuxblHAa OIpIHIINI PeT KOpIlaraH OpTaHbl KeH ayKbIMJia ©3TepTei
XKOHE e3repre/l. Axamaap e37epiHiH CHIPTKbI TaOUFAThIH KAHIIAIBIKTEI ©3repTce, ojap O3iH,
1K1, TICUXOJIOTHSJIBIK, HWHTEIUICKTYAIIBIK, PYXaHH-aJaMIepIIUTIK OPTAChIH ©3TepTe/Ii.
Kotibutran Taburu opTa - OYJI Ka3ipri aJaMHBIH PyXaHHU JCTPaJaliusChIHBIH HOTH)KEC] JKOHE
Marepuanaanybl. CoHbIMEH Oipre FbUIBIM MEH TEXHUKaHbIH JaMybl, COHBIMEH Karap
OHJIIPICTIK MPOIECTEPAIH Y3/IKCI3 KETUIMIpUTYl amaM3aTThl TEPEeH IECCHMH3M CcalachlHa
anapa anmaiipl. Ka3ipri ke3e FhUIBIM, TEXHOJIOTHSI )KoHE OHIPIC AKOJOTHSUIIBIK Maceenep i
HIEITyre KOMEKTeCe 11 KoHe TaOUFATIICH YiJIeciMal eMip cypyre yipereni [5].

OKOJIOTHSUTBIK ~ OUTIM ~ OepyniH MIHIETTEpiHIH Oipi - KayanKepIIUIIKTI IIenIiM
KaObUIay apKbUIbl aJaMIap[sl TaOUFU OpTaja >KayalKepIIUTIKIEH OpeKeT eTyre YHpeTy.
DKOJIOTHSUIBIK OUTIM Oepy KONTEereH TaOWFH JKOHE TYMAaHUTAPJIBIK MTOHJIEP IUAIOThl HET131H1e
KYPBUIBIT, O13/11H Ka3ipri opeKeTTepiMi3Ai €pPTeHI1 KYHHIH calJapbIMEH OailIaHBICTHIPAJIbI.
Ocpl MarbIHa/Ia SKOJIOTHSUIBIK OUTIM 013re yaKbIT MeH YpIaK apachlHAarbl ca0aKTacThIK MEH
OaiinaHpic ce3iMiH Oepesi. DKOMOTHUIBIK OUTiM OepyiH 0acTbl MakcaTbl - CTYAEHTTEP/IiH,
MEKTeIl OKYyUIbLIAPBIHBIH, aTa-aHalaplblH >KoHE Oacka caHATTarbl aJaMAapiAblH caHachblHA
TaOUFaTTHl asyiay, OHBIMEH KapbhIM-KAThIHAC KE31HJE JTUKAIBIK HOpMajapbl CaKTay >KoHE
OHBIH KOpJIAPBIH KOOEHTYy KAXKETTUIINH KAaJbINTACThIPy. OKOJOTHSUIBIK OuTiM  OepyaiH
MIHIETTEPl 9p TYPIl OAICTEMENIK KOHE OMIICTEeMENIK TeXHHKaHBIH KOMETIMEH OKYIIbLIapra
TabuFaTka JereH KYpMeTIeH Kapay, Ooyamiak yprakka KaMKOPJBIK jkacay KaXeTTUIiriH
Topbueney [6]. XKeke TysIFaHBIH SKOJOTHSUIBIK MOACHHETIH KAJBINTACTHIPY Ka3ipri Ke3Jeri
OuriM OepyniH OacTbl MiHAETTepiHiH Oipi Oosbinm TaObwiaael. JKammbl JKOHE ©3IHIK
MaTepHUaAbIK >KOHE PYXaHH MOJEHHUETTIH Oeniri 0oja OTBHIPBIN, KOJOTHUSIIBIK MOJICHUET
QJIEYMETTIK  iC-OpeKeTTIH TaOWfu OpTaHbIH OMIPLICHJIrl TajanTapblHa COMKECTIriH
aHbIKTalIpl. Ka3ipri yakpITTa *KeKe TYJIFaHbIH JKOJIOTUSIBIK MOJICHUETIH KalbIITaCThIPYFa
OaFpITTaJFaH 3aMaHayd dSKOJOTUSIBIK (UIOCO(HS, SKONOTHSUIBIK 3THUKA, JKOJOTHUSIIBIK
TICUXOJIOTUSI MEH IeJaroTKaHblH KETICTIKTEpPIH TOJBIK €CKEPETiH Kac ypraKKa MPUHIUMITI
Typae 6acka 6iimM Oepy KyHeciH KYpyIblH 6TKIp Maceneci Typ.
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Monenuer - Oyl caHajdbl IC-OPEKeTTIH KOpIHICi; O CyOBeKTIHIH TaOuFu >KoHE
QJIEYMETTIK KaXKETTUTIKKE KAaThICThl EpKIHIIK JopexkeciH cumartaiiapl. JleMek, SKOJIOTHSIIBIK
MOJICHUET JIETeHIMI3 - aJaMHBIH Oilylay KaOuleTi MeH ic-opeKeTiHiH TaOuFu opTara KaThICTHI
KAKTapblH KAMTHUTHIH MOJCHHMETTIH OpraHUKaJBIK, axbipamac Oemiri. Koram wmonenmerti
JICHIeH1HIH MaHBI3bl KOPCETKIIlI OHBIH PyXaHH JIaMy JOpeKeci FaHa eMec, COHBIMEH KaTap
XaJIBIKTBIH KAHIIAJIBIKTEI OHETeNl eKeHIr, aJaMaapAblH TaOUFU pecypcTapibl CakTay JKoHE
MOJIAUTy iC-OpeKeTiH/e KOJOTHSUIBIK MPUHIMNTED KAHIIAIBIKTHI €HT13UIreHAIri Typaibl na
ecKepy Kepek [7]. DKOIOTHSIIBIK MOJICHHUET - OYJT JKaIbl aaM3aTThIK MOJICHUETTIH MaHBI3/IbI
Kypamzaac OeJiiri, OHbIH MOHI JKaH-)KaKThl, ajyaH TYPJIi JKOHE KO KbIPJIbl. JKOJIOTHSIIBIK
MOJICHHET - OYJI 3CTETUKAJIBIK HEMece KOPKEMIIK CUSKTHI Oacka OutiM Oepy camackl emec. by
aJlaMHbIH MEHTAJUTETI MEH IC-OpEKETIHE OJIap/AblH HOOCQEpasbIK JbIObICHl TYPFHICBIHAH
alTapIIbIKTall ocep €Tyl MYMKIH MOJICHHUET, OUTKEH1 OJ1 aJJaMHBbIH MaHbI3Abl KYIITEPIH, OHBIH
pYXaHH JKOHE aJaMIepILILTIK QJIEYeTiH pyX, CaHa MEH OOJMBICTHIH OaillaHBICBHIH YHJecTipe
OTBIPBIIT JKY3€re achlpajbl. AHTPOIIOIIEHTPU3MHEH SKOAHTPOIONEHTPU3MIC OTy KUBIH JKOHE
KapaMa-KaiIibl, COHJBIKTAH SKOJOTHUSIBIK OUTIM, TOpOHME KOHE JaMy CBI3BIKTBIK TYpJE
Kypmeiiai, Oipak oaeKaina Kypaeil. DKOJIOTHSIIBIK MOJICHUETTIH KalbIMTaCybIHBIH COTTLTIr
CUHEPTETUKAIBIK TOCUIIEPTe HET13CNTeH, ajl TUIMIUTIK TIKeJIeH ©31H-031 JaMbITYIbIH HETi31
OOJIBIT TAOBUIATHIH JKYHENUTIK MPUHIMIIHE OaiIaHBICThI. DKOJOTHSIIBIK JTYHUETAHBIMIBI
KAJIBIITaCTRIPY/IBIH TYIKI MaKcaThl - aJaMHbBIH Ka3ipri koHe OoJialnak yprakThlH eMipi MeH
QJI-ayKaTbIHBIH HET131 peTiH/e TAOUFATThI CaKTay KOHE KOPFay KaXKeTTUIIrH TyciHyi [8].

DKOJOTHSIIBIK MO/ICHUETKE MBIHAJIAP JKATaIbl:

e Ta0uWFar IeH KOFaM JaMybIHBIH JKaJITbl 3aHBUIBIKTAPBIH TYCIHY;

® aJaM MEH TaOWFATTBIH ©3apa OPEKETTECTIrlHIH QJICYMETTIK MapPTThUIBIFBI, OHBIH
QJICYMETTIK-TaOUFH OPTaJlaFkl PeJIi MEH OPHBI Typassl xabapaap 6oiry;

e ajamjap apachlHJarbl KapbIM-KaThIHACTBI, OJApJbIH MOACHHUETI MEH KOpIlaraH
OpTaHbI Oarajay *oHe Oarasay,

® OTKEHHIH MOJEHM MYpAChlH KYpPMETTEy »oHe OoJialak yprakka MOPalbIbIK
KaMKOPJIBIK XKacay;

® 03 IC-OpeKeTTepiHIH caiuapblH OO0JDKay, ©3 KbI3METIH KOFAMHBIH KYKBIKTBIK
HOpMaJIapbIHa OAFBIHABIPY, YKOJIOTHSIIBIK JKayanThl M KaObuIIay KaOiieTi;

®  KOJAIlIbl 9JeyMETTIK-TaOUFU OpTaHbl CakTay, MPaKTUKAJIBIK KbI3MET, OIpaK OHBI
XKaKCapTy TypaJibl KAMKOPJIBIK;

® 03 JIeHCAYJBIFBIHBI3 OCH ©3reHIH JCHCAYJBIFbIH KYTY apKbUIbl canayaTThl eMip
CAJITHI.

AHTPOTMOIIEHTPU3M/II ANMACTBIPAThIH 3aMaHAyH MOJCHHETTE JlleMre JEereH >KaHa
Ke3Kapac KOHTYpbI aliKbIHBIpaK KepiHic Taby/aa, OHbIH KaJbINTACYbIHAA aJaMap, aaM KoHe
TaOuFaT apachIHAAFbl YIUIECIMII KapbIM-KaThIHAC OIPTYTAacC MHTErpalibl TOPOMEHI Kypaiapl.
DKOJOTHUSIIBIK MOACHUET KYHABUIBIKTAPBIH UTEePYAIH epeKIIeniri, 6ackaiap CUSIKTHI, op ajgam
MOJICHHETKE OHBIH MAaTePUANIBIK KOHE PYXaHU KYHABUIBIKTAPBIH UTEPE OTBIPHII, dJIEYyMETTIK
Ke3KapacTap/ipl, CTaHIapTTap MEH >KayanKepuIuTiKTep/i ciHipe oTwIpbin eHeni [9]. Xorapsl
AKOJIOTHSUIBIK MOICHUETTIH HET131, €H allJIbIMEH, THICTi SKOJIOTHSUIBIK XabapJapibiK.

DKONOTUSIBIK CaHa CO3/IH KEH MarblHAchiHIAa - OOJMBICTBIH Oip Oeiri periHae
TabuFraTThl OeliHeneyre OalIaHBICTBI QIEYMETTIK JKOHE >KeKe caHaHbH cdepacekl. Taburar
oJieMi TypaJibl HaKThI TYCIHIK TIEH OChI IyHHETre epeKIlle KaThIHACThI KAJBINTACTHIPY YaKbIT OTE
Kene bIKMman eTeni (OyJ1 »aimbl KOFaMfa Ja, JKeKe aJamMfa Jia TOH) DKOJIOTHSUIBIK CaHAHBIH
JaMyblHa bIKOAN eTedl. ©3 Ke3eriHie KalbIITACKAaH 3KOJOTHUIBIK caHa TaOufu oObEeKTiIep
MeH KYOBUIBICTap/Abl KaObUIAAyIbIH ©31HAIK epeKIIeNiriHe e, ojapra JereH KaTblHac
epeKIIeNiKTepiHe JIe alTapibIKTail acep eTei.

OKOJNOTUSIBIK ~ TopOMe - Oyl agaMHbIH —TaOuWFaTka JereH AMOIMOHAIIBIK,
aIaMTrepIIUTIK, 13TUTIKTIK JKOHE CBHIMIACTBIK KaThIHACKI MEH KOpILIaraH OpTajarbl MiHe3-
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KYJIBIKTBIH ~ MOPAJbABIK-ITHKAIBIK ~CTAaHIAPTTAPBIH  Y3/IKCI3, JKYHEeN J>KOHE MAaKCaTThl
KaJIBIITACTRIPY MPOIECi. AJl SKOJIOTHSUIIBIK caHa - OyJ1 CaHaHBIH OCBI ()OPMACHIHBIH LIAFbLUIBICY
00BeKTiCi OONBIN TAOBUIATBIH «TAOUFAT-KOFaM» JKYMECIHIH KBI3MET eTYIHIH JIEYMETTIK,
TAOWFU JKOHE HAKTHI OJICYMETTIK-9KOJIOTHSUIBIK 3aHIBUIBIKTAPBIHBIH KOPIHICI. DKOJIOTHSIIBIK
JIYHUETAHBIM JCTCHIMI3 - ©3apa OPEKETTECYAiH OpTYPJIi THITEPi Typaibl OuTiMAl OipIKTipeTiH
WHTETPALMSIIAHFAH YFBIM - OSKOJIOTHSUIBIK-OUOJIOTHSUIBIK JKOHE OJIEyMETTIK-OMOIOTHSIIBIK.
AHTpOTIO’KOXKYHEe TpoOIeMacklH KapacThIpy Ke3iHJIE alaMHBIH JCHCAYJBIFBI MEH OMIp CYpy
Y3aKTBIFBIHBIH KOpPIIAFaH OPTAHBIH J>KaFJaiiblHa TIKEJeW TOYeNAUIIri Typaibl Moceselnep
ketepineni [10].

TaOurar meH OSKOJOTHsSFa KOMEKTeCY YCakK-TYHeKTeH Oacraiaasl - OpaMaHbI
asFBIHBI3IBIH aCThIHA €MeC, KoIle KOKBIC JKOUIriHe JaKThIpYAaH, KOHTEWHEepiep MeH
COMKeJIep/il KaliTa maijanaHy, *yMbICKA BEJIOCUIIEANEH Oapy, eke KeNiriHi3al 0ackapynaH
Oacrananpl. Anaiifa, KopllaraH oyieM OI371H MYMKIH KOMEriMi3Jl KaKeT eTEeTIHIH TYCIHY
OipjeH maiina OosMaiabl. «DKOJOTUSUIBIK CaHa» JKOJIbIHA TYCY YIIIH KONTEreH aaamjaap
KEPTUTIKT1 AKOJOTUSIIBIK amaTTaplblH cajlgapbl, OJapMEeH Kajlaili Kypecy KepeK 3KOHE
Oonalmiakra amarTel canjapjaH ayjgak Ooiy YIIIH HE iCTey KEpeKTIrl Typaibl KOChIMIIIA
aKIapaTThl TaJlall eTe/Il.

DKooTHsT MEH TaOWFaT Typajibl KONTETeH XalbIKapallblK CaWTTap MEH MopTaaap
KOIITETeH TMai/1abl aKnapaTThl KOJI XKETIMI1 Typ/ie amyFa MyMKIiHAIK Oepeni. CoHbIMEH KaTtap,
OJIap/IbIH KOIIIUIIrl 63 aKIUsIapblH JKYpPri3el koHe KOopIllaraH OpTaHbl KOpray »KoOanapblH
KY3€ere achIpajbl.

Mpicansl, «JlyHuexysunik »xabaiibl TaOurar Kopb». KopabslH 0acTel Makcatbl -
MJIaHeTaZaFrbl TaOUFU OHMOJIOTHSIIBIK OPTYPJIUTIKTI cakTay. CaWTThIH OacThl maparbIHAA Ci3
©31HI3/IIH OpHAJAaCKaH >KEepIHI3Al TaHAal ajacekl3, COHAA Ci3 O3IHBIIH eNiHI3Ierl KOop
OKUIAIriHIH OeTiHe OarbpITTasacki3. MyHa Ci3 ©3 eliHI3/eri KaHyapiaapasl KOPFayablH JKaHa
KOPBIKTAaphl, TPUHILIUIITEP], KACBUT SHEPrUs Typasibl Oule anachl3. ¥YWBIMHBIH KOJJAyHIbICHI
00JTy OHali - caiTTa ci3 KoJijay (hopMachklH TaHIal ajgachl3.

«OKOJIOTHSUTBIK Ta3za 3arrapy. OKOJOTUIbIK HTepHeT-kx00a, OHBIH MakcaTbl
TaOUFaTThl KOpFay TaKbIPhIObI OOMBIHIIIA €H ©3€KT1 aKmaparTapabl YChIHY OOJIbIN TaObLIaIbl.
CaiiT aBTOpIapbl AKOJIOTUSIIBIK HAEANIap, Tayapjap, KbI3METTEp Typajbl KBI3BIKTHI TYPIE
OasHmaiinpl. bipHemie TakpIpBINTHIK OeiMaep Oap: JeHCayJbIK, aBTO, TEXHOJOTHsJIAP,
TaMakTaHy »xoHe Oackamapbl. CoHpaii-ak, caiiTra akiusulap MEH BUKTOPHUHAJIap YHEMI
OTKI3UIIIT TYpaJIbl.

«Piece of my world». OnemHiH op Typil cajajgapblHIa >KOHE KOpIIaFaH opTa
CaJIaChIHJIAFbl KETEKIIl KOMIIAHUAJIAPMEH, COHBIH IIIiHAE KOpUIaFaH OpTaMEH ThIFbI3
OaiiaHpICTa KYMBIC JKaCalThIH XaJbIKapaiblK OHIAiH k00a. CalT jkacaymibuiap TaOUFATThHI
KOpFay caJlaChIHJaFbl OTKIp Mocelenepre Hazap aydapaabl. HTepHeT-pecypcTa KopllaraH
OopTaHbl Kopray OoibIHIIA KenTereH Makaiajgap MeH 3eprreyiep Taba anacbi3. COHbIMEH
Karap, ci3 KOpIIaraH opTara >KoHE TaOufaTmeH yilleciMIi eMip cypy Typaibl OuliM ajna
ayachbI3.

«Spare». Spare - Oyl KJIMMAaTThIH ©3repyl MEH »JSHEpPreTHUKAIbIK Macenenaepai
KaMTHUTBIH oJIeMeri eH ipi O11iM Oepy sxo6anapeiabiH Oipi. CaiiTran Tabyra 601aThIH OapIibIK
aKnapaT CTyJIeHTTepre TYCIHIKTI Tuige OepiireH. byi »ko0aHbIH KeMeriMeH OKyLIblIap yiae
KOHE MEKTeITe SHEPrUsHbl TUIMJI Naiananyasl yiipeneni. Caiitra 6ananap yuiH naiigans
OL1iM11 OMBIH TYpiHZE YiipeHyre O0JIaThIH apHaiibl Oanangap naparsl Oap.

«OKOJIOTHsSI KOHE eMip». DKOJIOTUS KOHE ©Mip- FbUIBIMU-TaHBIMJBIK HHTEpPHET-
KYpHaJIbl TaOMFATTHl KOPFay »KOHE HKOJIOTHS CAlaChIHAAFbl MHHOBAIMSAJIBIK TEXHOJIOTHsIIAp
MoceniesiepiHe KaThICThl KOITEereH akmaparrapibl ycbiHaasl. CaiTrarbl COHFBI Oeiimpaepre
Oipaemie Oenimaep apHanran: GreenGadget, DxoTexHomorus, MuHOBanus, MeauurHa >xoHe
6ackanapsl. CoHal-aK, «3KOTypu3M» (PEHOMEHIHIH OcCill Keje KaTKaH TaHbIMaJJIbIFbIHA KOl

86



koHUT Oemineni. CaiiTra oneMre TaHbIMAll KOJOTHSUIBIK JKypHAIHCTEP MEH Oiorepiep o3
OarapmapeiH kyprizemi. Ocpinaifima, 013 OSKOJOTHsSFa apHAIFaH Ke3-KEeITeH CaNTThIH
IKOJIOTHSUIBIK MOCeNeNep i IICHTyIeH ThIC KaTMaWTBIHBIH Kepemi3. TaOuraTka KaThICTHI
pecypcTrapaplH 0achlM KOIIIUIrT OKbIpMaHIapblHA ONEMIIK YHBIMIAAp MEH IIJIaHETaHbBIH
KETEKII1 SKOJOrTapsl OacTaraH >KO-aKLIHUsUIApFa JKOHE XalbIKapalblK KoOalapra KaThICyFa
MYMKIHJIIK Oepei.

Bi3 2KOJIOTHSUIBIK CAMTTBIH JKaHA, 3aMaHayd, OUTIMII KOHE KBI3BIKTHI MOJICIIH
KacarpIM Keneni. «OKOJOTHSJIBIK aKIMapaT »>KOHE MOJCHUET OpTaJbIFbD» CAaWTBIHBIH
AIIEKTPOHIBI MOAETIHIH MaKCaThI:

e bapnbIK caHaTTarkl MaliJaMaHyIIbUIapFa YKOJOTHSUIBIK aKIapaTKa TOJIBIK, aKbICHI3
MKOHE JKEJIeJT KOJI KETIMILTIKTI KAMTaMachl3 €Ty;

e  XasblKKa 9KOJOTUSUIBIK OUTIM Oepy, SpTypJil caHATTarbl NaiijagaHylIbLIapIbIH
9KOJIOTHSUIBIK MO/IEHUETIH TopOUeey;

e XajblKKa D3KOJOTUSJIBIK OutliM Oepy JKyileclH yHBIMIACThIpyda OOJIBICTBIK
KiTalmxaHajaapra 9J[ICTEMEIIK KOMEK KOPCETY.

XanbIKThIH 3KOJOTUSIIBIK MOJICHUETIH KOTEPY — MEHIH 0achiM OarbITTapbIHBIH O1p1.
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YK 502:37.03:377+574+908

K BOITPOCY O 3HAYEHUU KPAEBEJEHHUS B OKOJIOI'MYECKOM
OBPA30OBAHUU

Amurtpues I1.C., HImbipéBa O.C., ®omun U.A.
(CKY um. M. Ko3zvibaesa)

B mnacrosmiee BpeMs OJHUM H3 OCHOBHBIX YCJ'IOBI/II\/’I CyoieCTBOBaHHA COBPEMCHHOI'O
O6H_IGCTB3 ABIIACTCA (bOpMHpOBaHHe AKOJIOTHYECKOH T'paMOTHOCTH JIMYHOCTH, (I)OpMI/IpOBaHI/Ie
rpaXXJJaHnHa W IaTpUOTAa. HpHpoz[a OKpPYKacT 4YCJIOBCKa C MOMCHTA POXICHUA U 10
MOCJICAHECTO AHA XKHU3HU, BO MHOI'OM OIIPEACIACT €ro NHNOBCACHUC, YCTPCMIICHUS, BIIJISAbI,
XapaKTEp U HPaBCTBCHHBIC YYBCTBA.

I[OBGCTI/I a0 noapacTaromero IIOKOJICHUA COBpPCMCHHYIO IMPUPOAOOXPAHHYTIO
HH(bOpMaIlHIO, TpC6OBaHI/ISI U 3aMpeThl, NIOKA3aTh Ha JIYUIIUX NPUMCPAX, KaK HATO0 3a00TUTHCS
O IMPpUPOJC U OXpaHATH Cé, HAay4YUThb UX IIOMOTAaThb pO,Z[HOfI npupoac - 3T0 OYCHb Ba)KHBIfI, HO
TOJIBKO HepBHﬁ miar O6p8.30BaTeJ'ILHOPO mnmpomnecca. 3a HEUM JOJDKCH CJI€I0BAaTh cnenylonmﬁ -
O606H_ICHI/IC OIIbITa, HAKOIUICHHUC IMMPUPOIAOOXPAHHBIX yMCHI/Iﬁ U HAaBBIKOB, IIPCBPALICHUC
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MOJIydeHHBIX 3HAHUW B TBEPAYHD YOESKICHHOCTb B 3HAUYUMOCTH U HEOOXOAUMOCTH
3200 TIMBOTO OOpAIIEHUS C TPUPOJHBIMHE OOTaTCTBAMH POJHOTO Kpast U TUIAHETHI B LIEJIOM.

B cBs3u ¢ a3THM, D3KOJIOTHYECKOE OOpa3oBaHHWE NPUOOpPETaeT HOBYIO (PYHKIIHIO,
CTaHOBUTCA 0Opa3oBaHHEM, OOECHEUMBAIOIIMM YCTOWYMBOE pPa3BUTHE HKOJOTHYECKU
0€301acHOTO0, TPaXKIAHCKOTO O0IIEeCTBA.

Lenp sK0IOrHUECKOT0 00pa30BaHUs MIKOJIBHUKOB, B YACTHOCTH, COCTOUT B TOM, YTOOBI
KOKIBI YEIOBEK PACICHUBA NPUYMHCHHBIA YIIEPO OKPYXKAIOMICH Cpelae Kak JIHYHOE
NepeXBaHUe, YTOOBI Y BCEX ydalluXcsi CPOPMHUPOBANIACH TPAXKIAHCKast OTBETCTBEHHOCTh 32
BCE MPUHUMAEMbIC MU PELICHUS U COBEPIIIAEMbIC JICHCTBHS IO OTHOIICHHIO K nipupose [1].

Heo0xoamMo oTMETHTB, YTO dKOJIOTHUECKoe 0Opa3oBanue B Kazaxcrane B Hacrosiiee
BpeMsI HE 3aHUMAET JIOJDKHOTO YPOBHS Pa3BUTHsA. HecMOTpst Ha MPUHATYIO 3aKOHOIATEIIbHYIO
6a3y, B 0011e00pa30BaTeNbHBIX IIKOJIAX HET OTIENBHOIO Kypca IO OXpaHe OKpY)Karollen
Cpebl.

Opnako B cootBerctBuu ¢ [locnanuem I'nmaBbl rocynapcrBa Kacsim-XKomapra TokaeBa
Hapoay Kazaxcrana (1 centssOops 2020 r1.) 1g0/DKHOE BHHUMaHHE OYAET YICIAThCA
HKOJIOTUYECKOMY BOCIUTAHHIO W OOpPa30BaHUIO IMOJPACTAIONIETO TOKOJCHUS B IIKOJNAX U
By3aX. B paMkax TOCYZapCTBEHHOW TIIOJIMTHKH IUTAHUPYETCS AaKTHBHOE BHEIpPEHHE
HKOJIOTMYECKHUX BOMPOCOB B yueOHbIE MPOrpaMMBbl 10 reorpaduu, 6MOJ0rul, XUMUU, OCHOBBI
0€30MaCHOCTH JKM3HEJEATEIbHOCTH, BO BHEKJIACCHYIO paboTy, a Takke MpOBEICHUE
pa3IMYHBIX KOHKYPCOB U COPEBHOBAHUH Ha HKOJIOTHYECKUE TEMHI [2].

Bocnurate maTtpuoTH3M, MPUBUTH JIFOOOBH K POAWHE W JIaTh HEOOXOJWMBIC 3HAHHS
gyepe3 KpaeBeACHUE - ATO IIeIh MEXKIYHAPOJIHBIX H PECITyOIIMKaHCKUX (DOPYMOB H MTPOEKTOB,
KOTOpbIE TaKKe MPOBOJATCS B paMKax mporpammsl «Pyxanu sxaurbipy». [loaTomy Tak BaxkHO
yaensaTh 0co00e BHHMMAaHHE KpaeBeAuecKod paboTe, B YAaCTHOCTH, HKOJOTUYECKOMY
KpaeBeACHHUIO.

PaccmarpuBast Bompoc 0OoJsiee JeTambHO, pa3bsCHUM  CIEAYIOLIee: IIKOJbHOE
KpaeBelIeHHe BKJIIOYaeT B ce0s1 ydeOHOe (ero cojep)KaHue OMpeneseTcss y4eOHOM
MporpaMMoOi) M BHEYpOYHOE (ero cojaepkaHue (GOpMHPYETCS B COOTBETCTBHH C TUIAHOM
BOCITUTATENIHOM paboOThl IIKOJBl WM BHEUIKOJBHOTO YUpEeKIeHHUs). DT JBa BUIA
KpaeBeICHUsI HAXOJATCS B TECHOM CBSI3U M JOMOJHAIOT APYr Apyra. OgHaKo MEXIy HUMHU
UMEIOTCS M Pa3JInyMs - MO COJep’KaHUIo, GopmaMm pabOThl, MPUHIMIIAM KOMIUIEKTOBAHUS
IPYIIbI, YYaCTHUKOB KpPaeBEIYECKOTO KpYyXKKa U JAp. YuyeOHOE KpaeBelleHUE HAaIpPsMYIO
CBSI3aHO C MPOBEACHHUEM Y4EOHBIX 3aHSITHI, YPOKOB; BHEYPOUHOE K€ OMHPACTCS Ha TaKue
(bopMbl, KaK KpaeBeI4eCKUIl KPYKOK, TYPUCTCKUE TOXO/Ibl, IKCKYPCUH, IKCIEIUIINH, Beuepa
UT. I

[Tox »skonoro-kpaeBeauecKuM oOpa3oBaHHEM B Hay4dHOW cdepe MoapazymeBaeTcs
BCECTOPOHHEE M3yYCHHE KaKON-ITHOO0 OINpe/eeHHONW TEPPUTOPHH, MPOBOJUMOE HA HAYYHOM
ocHoBe. ['eorpaduyeckoe KpaeBeneHHE B KOMIUIEKCE H3y4aeT COIMAbHO-3KOHOMHUYECKOE,
MOJIMTUYECKOE, HICTOPUUECKOE U KYJIbTYPHOE pa3BUTHE MUKPOpAiOHA, cela, ropoja, paiioHa,
obnacTu, a TakKe NPUPOJHBIC YCIOBUS U pecypchl. B CBOMX HcCleqOBaHUSX KpaeBelbl
UCTOJb3YIOT JaHHbIE MHOTHMX HayK - HCTOPHM, apXeoJIoTWH, ASTHOrpaduu, reorpadu,
reojorud W Jp. HepaspeiBHas CBsA3b H3Yy4EHHUs] OCHOB HAayK C IPAKTUKOMH, >KU3HBIO,
OKpyXarolel JeWCTBUTENbHOCTBIO - BeChbMa CYIIECTBEHHAas CTOPOHA  IIKOJBHOTO
KpaeBeJIeHHs.

O¢ppexTuBHBIMU (OpMAMU HKOJIOTHYECKOTO OOyUeHHMs] Ha YpOKax SBIISIOTCS: YpOK-
MyTEIIEeCTBUE, YPOK-IKCKYPCHUSl, YPOK-BUKTOPUHA, HMHTETPUPOBAHHBIE YPOKH U JIp.

B xozne mpoBeneHHs KpaeBeI4eCKUX, MPUPOJIOBEIUECKUX UM MY3€HHBIX SKCKYpCHH U
MIPUPOJIOTIO3HABATEIBHBIX MPOTYJIOK Y4YalllUecs: 3HAKOMATCS C MPUMEpPaMU PallMOHAIBHOTO U
HETraTUBHOT'O OCBOEHMS MPUPOTHBIX PECYPCOB, BOZMOXKHBIMU PEIICHUSIMU U TPEATIOKECHUSIMU
MOMOIIIY TIPUPOJE POJAHOTO Kpasi.
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[Tomy4yennast BO BpeMsi 5KCKYpCUI U MPOTYIIOK WH(pOpMaNKs A0DKHA ObITh HalleJIeHa Ha
npoOyKJeHHEe U pa3BUTHE UHTEpeca K MPUPOJIOOXPAHHBIM MpobiemMaM, Ha (POPMHUPOBAHUE Y
JeTel TOTOBHOCTH K JaJIbHEHIIEMY MTO3HAHUIO IIPUPOJBI U JINYHOMY Y4YacTHIO B €€ OXpaHe.
BueknaccHas paboTa oOKa3plBaeT BIMSHUE HA YCBOGHHME 3HAHMA M yMEHHH uepes
KpaeBeIUeCKUl MaTepuall, yCWIMBasi HE TOJbKO <«3HAHMEBYIO» COCTAaBJSAIONIYI0, HO U
KOMIIETEHTHOCTHBIN M0/IX0]1 B cepe NMO3HABATEIBHOMN AEATEIbHOCTH yJamuxcs [3].

B 3aBucuMocTH OT wu3yyaeMoOl IpOrpaMMbl, €€ COJEp)KaHus, CHEUUPUKUA U
0COOEHHOCTEH, KOHKPETHBIX MECTHBIX YCIIOBUH y4YHTE]Ih HaMe4YaeT OOBEKTHl UCCIIEIOBAHMS,
ompenenser GopMbl U METOAbl pabOTHI, PYKOBOIHT IPOLIECCOM MPOBEACHUS 3aHATUN WU
paboTOl IOHBIX KpaeBeJOB. DKOJOTMYECKass 00pa30BaHHOCTH INKOJIBHUKA IPOSBISIETCS B
OBJIQJICHUU 3HAHUSAMU 00 DKOJIOTMYECKMX B3aMMOOTHOIIECHUSAX B MPUPOJE, UelIOBEKa U
oOmiecTBa, HKOJIOTUYECKUX MpoOiieMax W MyTSX HX pEIIeHHs, B CTPEMJIEHUU K OXpaHe
OKpYKaroIllEenl Cpeibl.

PaznooOpazue (hopm HEMpephIBHOTO 3KOJOTHUECKOTO0 O00pa30BaHUS JIOJDKHO CO3JaTh
ycinoBus Ui (QOPMHUPOBAaHHSA  WHUIMATUBHOM,  KOMIIETEHTHOM,  JI€ATE€IbHOCTHOM,
BBICOKOHPAaBCTBEHHOW M MAaTPUOTUYHOM JMYHOCTU C Pa3BUTHIM UYYBCTBOM JIoJIra THepen
JIIOJIbMHU M COOCTBEHHOM COBECTBIO 3a COCTOSIHUE OKPY»KaIoIIel MPUPOIHOM cpeibl.

OCHOBHOM CMBICIT 3KOJIOTMYECKOTO BOCHUTAHMSA IIKOJIbHUKA - B OCO3HAHUH UM
B3aMMOCBSI3U U B3aMMO3aBUCHUMOCTH 4eJIOBEKa U MPHUPOAbI, B (POPMUPOBAHNUN TOTOBHOCTU U
CTPEMJICHHS OKa3bIBaTh MOJIOKHUTEIBLHOE BIMSIHNE HA U3MEHEHUS IKOJIOTUYECKON 00CTaHOBKH
B POJHOM Kpae U Mupe. JKu3HeHHas 3HaUMMOCTh SKOJIOTMYECKOT0 BOCIIUTAaHUS 00YCIIOBIEHA
HEO0OXOJIMMOCTBIO TJIYyOOKOW TEepeoleHKHM IIEHHOCTEH M CaMOT0 CMBbICIAa YeJIOBEYEeCKOM
NeATeNbHOCTH.

OpHuM U3 BHJOB MENArOTHYECKOro Ipouecca, (OpPMUPOBaHMS 3KOJOTMUYECKOTO
BOCIIMTaHUS, ABJISIETCS MPOrpaMmMa: «Y4eOHO-IKOJIOTHYECKasi TPOIIay.

VYuebHass »KoJIOTMYECKass TPOMa— PA3HOBHIHOCTb IEJArOTMYECKH OPraHU30BAHHOTO
MapiipyTa Ha MECTHOCTH JJIs MPOBEICHUS YIC€OHOW M MPOTAaraHJuCTCKON MPUPOI00XPAHHOM
paboTEHI.

Ha3nauenue Takoil Tpombl — CO3/aTh YCJIOBHUS Ui L€JICHANPABIEHHOIO BOCIHUTaHMS
9KOJIOTUYECKON  KYJNbTyphl —OOy4yaromMXcs.OTO OJHA W3 IpUBJIEKATEIbHBIX  (HOopM
OpraHu3aluM UX JEATEIbHOCTH B CHUCTEME 3KOJIOI'MYECKOro oOpa30BaHMsl M BOCIUTAHMSL.
Ecnu oHa mpaBWIIBHO OpPraHU30BaHa, TO MO3BOJIAET y4allUMCS C PasHbIX CTOPOH PACKPBITh
CBOM TBOpPYECKHE BO3MOXKHOCTH.CaMOCTOSITENbHAsE MCClIeqoBaTeNbckas padoTa yKperuisieT
B3aMMOCBSI3b HHTEJUIEKTYaJbHOI'O U SMOLMOHAIBHOIO MO3HaHMA. B wurore poxnaercs
BaXKHeMIIee KaueCTBO JIMUHOCTH — YO AEHHOCTh, KOTOPasi OMUPAETCs HE TOJIKO Ha 3HAHMUS,
HO M Ha 4YyBCTBA, HA >KU3HEHHBIH OIBIT OoOyyaromuxca. Y HHUX BbIpaOaTBhIBAIOTCS HAaBBIKU
IKOJIOTHYECKU IPaMOTHOT'O MMOBE/ICHHUSI, CO3HATEILHOE OTHOILICHUE K pupoe [4].

Bes pabora mo co3gaHuIO M MOCHEAYIOIIEMY HCIOJIb30BAHUIO TPOIBI CTPOUTCS Ha
OCHOBE COYETaHUS WHAMBUIYaJbHOM, TpYyNIOBOM M MaccoBod (opM opraHuzanuu
NeaTenbHOCTH oOydaronuxcs. Takum oO6pazom, yueOHast TEPPUTOPUS CIIY’KUT 00ydaromuMcst
MECTOM JJIsl UCCIIeI0OBAaHUM, a TaKKe I MO3HABATEJIIbHOM JIEATENbHOCTH HANpaBJICHHON Ha
OXpaHy MpUPObI, HAa HAOIIOZAEHUE 3a COCTOSIHHEM OKpyKaromiei cpeabl. Kpome toro, uro
OUYeHb BAXXHO A1 GOPMUPOBAHUS MAaTPUOTU3MA U JIFOOBH K POJHOMY Kparo yepe3 Mo3HaHue
9KOJIOr0-Teorpaduueckux, KpaeBea4eckux 00beKToB [5].

JlanHas mporpamma «Y4eOHO-IKOJOTHYEeCKasi TPOHa» MPOBOJUTCS C LENbIO CO3JIaHMs
YCIOBUM  JUISl  LIEJEHANpPAaBIEHHOIO  BOCIMTAHUS  DKOJIOTMYECKOM  KyJIbTyphl. B
00pa30BaTeNIbHO-BOCTIUTATEbHBIE  337aydl  y4eOHO-IKOJIOTHYECKOH  TpOMbl  BXOAMT
(dbopMupoBaHHE CUCTEMBI 3HAHUN O €IMHCTBE YeIOBEKa, OOIIECTBA M MPHUPOJIBI, U CIIOCOOOB
ONTUMH3ALMM  MPHUPOJONOJIB30BAHUS; CHUCTEMBl HACOJIOTMUECKUX, HPABCTBEHHBIX H
ICTETUYECKUX LEHHOCTHBIX DJKOJOTHYECKUX OpUEHTALMM; YMEHUN pPYKOBOJCTBOBATHCS
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MOPAJIFHBIMU ¥ TIPABOBBIMH HOPMaMH U MPABWJIAMHU SKOJOTMYECKHA TPAMOTHOTO TIOBE/ICHUS B
OKpYKarollen cpere.

Cunrtaem, 4TO SKOJIOTUYECKAsE TPOTA SBJISIETCS MOMYIAPHBIM M A(PPEKTUBHBIM BHIOM
9KOJIOTHYECKON pabOTHI CO MIKOJIbHUKAMU. DKOJIOTHUYECKas TPOMa MOXKET ObITh HECKOJIBKUX
BHJIOB:

- DKCKypCUOHHas (IO3HaBaTejbHas), HA TaKOW TPOIE pacHoJliararoTcsi MHTEPECHBIE
MPUPOJHBIE OOBEKTHI, HANPUMEP, KPYIHBIA MYypaBEHHUK, PEAKHE TOPOIbI JCPEBHEB,
KYCTapHUKOB, TpaB, THE3Ja NTHIl M HOPBI 3BEPEH, JIECHBIC JUKOBUHKH (IPUIYIIHBBIC
JICpEeBbsI, THU, KOMITO3HIIMH U3 KAMHEH ), MECTa TIOJJKOPMKH JIUKUX )KHUBOTHBIX U T. .

- OxpanHasi, Ha MapuIpyTe€ TaKOW TPOIBI PACHOIAralOTCs OOBEKTHI 3a00THI JIETEH:
JIEPEBBS, HY)KIAIOIINECS B JICUCHUU; KOPMYIIIKU JIJIsl IITUI] ¥ 3BEPEii; YIaCTKU PeK U 03€p, Te
JIETH TIOJCAKUBAIOT KYCTAPHUK WJIM OYMINAIOT UX OT MYCOpa; TEPPUTOPUH, TJAE BEAETCS
IJTAaHOBBIN cOOp BaJIe)KHUKA U CyXOCTOs1, 00JIaropa)kuBaHKe JECHBIX POJHUKOB U T. [I.

- Tpoma-BUKTOpHWHA, HAa KOTOPOH IIKOJBHHUKH IPOBEPSIOT TIOTYYCHHBIC 3HAHWS,
pPacCKa3bIBAIOT O YKH3HW JKUBOTHBIX WM PACTCHUH, OMPENESISIFOT 3HAKOMBIC BHUIBI TPaB.
CrenraJibHO MOATOTOBJICHHBIE IETH MOTYT CaMH MPOBOJUTH TaKUE SKCKYPCHUH.

HeoOxomuMo mnpuHUMATh BO BHUMAaHHWE, 4YTO TIPH MPOBEICHUU  PA3TMIHBIX
TYPUCTHYECCKHX MEPOTPHUATHN IOTOJNHSAIOTCS 3HAHWS HE TOJBKO IO Teorpadum.
KpaeBemueckue 3aHATHS Ha TPUPOJIE W IKCKYPCHUU TOMOTAIOT Pa3BUTHIO HWCTOPHYECKOTO
MBITIUICHHS] TKOJIbHUKOB, 3HAKOMST X C OCHOBAMH apXEOJIOTHH, TI0JIEBOM pabOTOW YUECHBIX-
apxeoJIoroB, MPOOYKIAIOT Yy HUX HHTEpec K UCTOPHM, OOIIEeCTBOBENIEHUIO, reorpaduu, K
WCTOPUU HAYKU W TEXHUKH, TAMSATHHUKAM HCTOPHUU M KYJIbTYpPhl POJHOTO Kpas, TPUBHUBAIOT
MaTPUOTUYECKUE YYBCTBA ydamumcs [6].

Ha skonoruueckoii Tpore oOyyatomniyecss TpoBOISIT CaMOCTOSATEIbHbIE HCCIEA0BaHNUS,
(dhoTorpadupyroT NpUPOIHBIE OOBEKTHI, BEAYT METECOPOJIOTHIYCCKIE HAOMOACHHS. B ycoBusx
000CTpeHHUsI B3aMMOOTHOIIICHUS YEJIOBEYECTBA C OKPYXKAIOIIEH MPHUPOTHON Cpelod Ba)KHO
BOCIIUTHIBaTh W o0OydaTh peOCEHKa Tak, 4YTOOBl OH C CaMOTO pAaHHETO JIETCTBA MOT
MOYYBCTBOBAaTh HEPA3PBIBHYIO CBS3b C MPHUPOJHBIM OKPYXEHHEM, C HSKOJOTMUYECKUMHU U
KpaeBeqUeCKUMH 00bEeKTaMU, YTO HEOOX0AUMO it (POPMUPOBAHMS TUYHOCTH U TPaXKJIaHUHA.

B cBoeii crathe «Barmsan B Oyaymee» ['maBa rocynmapctBa H.HazapbaeB momdepkHy,
YTO OJHUM U3 TJABHBIX YCIOBHM MOJEpPHU3ALUU OOIIECTBEHHOTO CO3HAHMS SBJISAETCS
COXpaHEHHE COOCTBEHHOIO HAI[MOHAJILHOTO KYJIbTYpPHO-T€HETUYECKOTO KOJa,
(dbyHIaMeHTalbHAasg OCHOBAa KOTOporo - mnaTpuoTu3M. CoOeauHssiCh C LEHHOCTAMU U
HPABCTBEHHBIMU OPUEHTUPAMHU, NATPUOTH3M MPUOOpPETaeT HAlMOHANBHYIO Hjcl. B aToi
CBSI3M MATPHOTHU3M pPAaCCMATPUBAETCA KaK YacTh HAllMOHAIBHOM CTpaTeruu rocyaapcrBa, W
OJIHa U3 €ro OCHOB 3aKJIaJbpIBacTCcs B JIIOOBM K CBOEH Majoi pOJMHE, POJHONU 3emiie —
Tyramxkep. ['maBuoit nensto [Iporpammer «Tyranxkepy» SBISETCS BOCIUTAHHE Y Ka3aXCTaHIICB
YyBCTBAa UCTUHHOTO MaTPUOTH3Ma, KOTOPBINA BBIPAXKAETCS B JIIOOBU, TOPAOCTH U MPEIAHHOCTH
CBOEMY ayiny, FOpojy, Kpaw, €ro UCTOpUH, KyJIbType, TPAAULHsIM U OBbITY, HPAaBCTBEHHOM
nonre mepen PomunHoii. 9-10 nHosiOps 2018 roma cocrosuics Dopym MeEXpPEerHoHaIbHOTO
corpynauuectBa Kazaxcrana u Poccuu, Tema kotoporo: «HoBble MOAXOIbI U TEHACHIIMU B
pasButuu Typusma Kaszaxcrana u Poccum» [7]. HMMeHHO KpaeBeaueckue, HCTOPUKO-
KYJIBTYPHBIE, JKOJOTHYECKHE OOBEKTHl MOTYT TOCIYKUTh Pa3BUTHIO MNaTPUOTHUECKUX
YyBCTB, (POPMHUPOBAHUIO DIKOJOTHYECKOTO 00pa3oBaHUs, a TakkKe MOCIMOCOOCTBYIOT
(hOpMHUPOBAHUIO TYPUCTCKUX MapIIPYTOB, IKOJIOTUYECKOTO TypU3Ma U Pa3BUTHUIO TYPUCTCKOM
OTPACIIH B I[EJIOM.
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V]IK 502

COCTOSIHUE 3EJIEHBIX HACAXKJIEHUM IO IMTOKA3ATEJISAM JINCTHEB
JAPEBECHBIX IIOPO/]

EpkenoBa A.T., PaumoOexoBa A.H.
(CKY um. M. Kosvibaesa)

OneHKa COCTOSIHUSL OKpYXaroImled cpeapl NproOpeTaeT oco0yl aKTyalbHOCTh
CeroJiHs, KOT/Jja IJIAHUPOBAHUE U PEaTM3alisl MEPOIPUSATHI 110 OXpaHEe OKPYXKAIOIIEH Cpepl,
MPUKJIAIHBIC UCCIICOBAHMSI B ATOM HAIIPABIICHUH TOJYYHIIH ITUPOKOE PACIIPOCTPAHCHUE.

PacTuTenbHOCTP MHTEHCHUBHO HCIIOJIb30Balach YEJIOBEKOM B TCUCHHE MHOTHX JICT.
[Tpu 3TOM 0COOYIO0 IEHHOCTH MPUOOPETAIOT pacTEHUs, HANOOJIee YCTOWYHMBBIC K Pa3THUYHBIM
XUMUYECKUM, MEXaHHUUYECKUM M JIPYTUM BO3JCHCTBHSM. PacTeHUs MO3BOJIAIOT OLICHUTH BECh
CIIEKTp AaHTPOIHBIX BO3JICHCTBHH, XapaKTEPHBIX JJIs JIAHHOW TEPPUTOPUU B IIEJIOM,
MOCKOJIBKY OHHM aCCHMMJHMPYIOT BEIIECTBA M MOJBEPrarOTCsS HEMOCPEACTBEHHOMY
BO3JICICTBUIO OJIHOBPEMEHHO JIBYX CPE[: TIOYBBI M BO31yXa. B CBsI3U C TeM, 4TO pacTeHUs
BEIYT AarpecCUBHBI 00pa3 JKW3HU, COCTOSHUE HX OpPraHM3Ma OTPaXaeT COCTOSIHHE
KOHKPETHOM JIOKaJIbHO# cpe/ipl oouTanus [1].

O1eHKa DKOJIOTHYECKOTO COCTOSIHUSI OKPYXKAIOIIeH Cpeabl - 93TO TPOEKT TI0
oOecrieyeHHI0 YCJIOBHM JKM3HM HaceleHHs M OKpykarwmed cpenpl. Habmiogaercs
3aKOHOMEPHOE YMEHBIIIEHHE TIOIIAI! JTUCTOBOM MIIACTHHKY, Pa3HOHAIIPABICHHBIE TTePEnabl
pa3Mepos [2].

OObekTaMu UCCIIeOBaHMS MOCTYXUIH (JOHOBBIE BUJIBI IPEBECHBIX pacTeHUi: Oepesa
noBucinas Betullapendula, kien sicenenuctabiii Acernegundo, usa 6emas Salixalba.

Pacrenuss kak 0OBEKT HCCIENOBAaHUS TO3BONSAIOT OLIEHUTh BECh KOMILJIEKC
BO3JICHCTBUH, XapaKTepHBIN 1715 TeppUTOpUH B Harem ciydae yi. JK. Kuzarosa u yn. Tpyna.
Martepuan s UCCIEAOBAHHS OTJIMYAETCS YAOOCTBOM HCIIOJIB30BAaHUSA, JOCTYITHOCTHIO,
mpocToToi coopa [3].
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Breibopka wuccnenoanust cocraBisia 100 ymcteeB: mo 20 JHCTBEB € Kaxa0TO
MozenbHOro nepeBa. CoOpaHHBIE MO KaKIOH BBIOOPKE JIHMCThS XPAHWIHCH OTICIBHO B
MOJIMATUIICHOBOM MAKETe, CHA0)KEHHOM ITHKETKOH C yKa3aHWeM HOMepa BBHIOOPKH, MECTa H
natel  cOopa. BBIOOp pacTeHWil OCYyHIECTBISUICS C y4ETOM YETKOCTH —OTPEACICHUs
MPUHAIISKHOCTH PACTEHHS K UCCIIEAYEMOMY BUY, YCIOBHA POU3PACTAHHS OCOOH.

Pasmep IMCTOBOW MIACTHHKUUMEET BAXKHOE HKOJOTHMYECKOE 3HAUCHHE - SIBIISETCS
CHUTHAIBHBIM TPU3HAKOM K HW3MEHEHHMIO COCTOSIHHS OpTraHu3Ma pacTeHUH, BBICTYNAET
HarJSTHBIM MOP(OMETPHUECKUM TTOKA3aTEeNIEM COCTOSIHUS APEBECHBIX HACAKACHUH, KOTOPBIN
OTpa’kaeT Bce BO3/ICHCTBYIOINE (PaKTOPHI.

Jnsi  OlEeHKH CTaOWJIBHOCTH CAaHUTAPHOTO COCTOSTHUSI BBIOPAHHOW TEPPUTOPHH
WCTIOJIH30BAIICh MEPHBIC TPU3HAKU JIUCTA C BBIYHACICHHUEM KOA(PQOHUIIMEHTA COCTOSHUS UIs
Ka)/IOTO BHJIA IPEBECHOMW PacTUTEIHHOCTH.

[To xapakTepucTuke OMOMETPHUYECKHIX TTApaMETPOB JIMCTHEB, & UMEHHO JIJTMHBI, BH]THO,
9TO HAWMEHBUIYI0 JUIMHY TUIACTHMHBI uMeeT Oepe3a TOBHCIAas Ha TEPPUTOPHUH
yin. XK. Kuszaroma, cpeanuii korddunmert, kotoporo paeH 4,9. PaccmarpuBas maHHYIO
MOpOJIy Ha MECTHOCTH yiI. Tpyza 3ameTHa paszuuiia, rae K pasen 6,52 (puc 1.).

20 -

18 m bepeza moemcnan
wi. K. Kusatoea

16
m Bepesa nmoemcnan
14 vi. Tpyma

Elren aceHenncTHELT

wi. SR Kusatoea

m Knen acenencTHeI
yn. Tpyma

12 +

10
u ea benas

g i o - = . AL Kuzatoea
i Hea benas
6 N yn. Tpyna

Pucynox 1 — IlapameTpsl AJJIMHBI IUCTOBOM MJIACTUHBI JPEBECHBIX MTOPO/T

Ecnun paccMarpuBarth JUCTOBBIE IJIACTUHBI KOHKPETHO OJHOM IMOPOJbI, B HAalleM
ciydae Oepesbl, U3BECTHO, UTO JIUCThS UMEIOT siileBUAHO-poMOnUeckyto ¢popmy. OcTpele, K
OCHOBAHUIO CTaHOBSIIUECS KIMHOBUIHBIMU. JIMCTOBBIE TIACTUHBI OBIBAIOT OT 3,5 10 7 cM B
JUIMHY ¥ OT 2,5 10 5,5 CM B LIUPUHY.

B paitone yn. XK. KuzaroBa cpennuii ko3ppuiMeHT mupruHsl TUCTHEB Oepe3bl paBeH
3,42 caHTUMETPOB, rae Ha Tepputopun yi. Tpyaa K =4,87 (puc. 2).
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18

16

14

‘m Bepeza noeucnas
yu. K. Kuzaroea

12

‘m Bepesa noeucias
yu. Tpyna

10

w Knen acenenuctHeiit
yin. K Kuzaroea

m Knen acenemctHeIi
yia. Tpyaa

u Mea 6enaz

yi. JK. Kuzaroea
Wllea benaa

Nol Ne2 Ne3 No4 No5 No6 Ne7 Nog Ne9

- yn. Tpynma

Nelo

Pucynoxk 2 — ITapameTpsl MIUPUHBI IUCTOBOM TUIACTUHBI IPEBECHBIX TIOPOJT

Wrak, paccmaTpuBas MmoJrydeHHbIE JaHHBIE MOJCTHHBIX JIEPEBHEB, 3aMETHA pa3HUIIA B
X XapaKTepUCTHKE. DTO OOYCIOBIEHO PACIOJIOKEHHEM YIHUI[ C Pa3HON AKOJOTHUECKOU
obcranoBkoit.yn. K. KwuzaroBapacmonokeHa OJin3b OOJIBIIOTO TMOTOKA JKUTENEH W
aBTOTPAHCIIOPTHOTO JIBMXKEHUS, Kak yi. Tpyaa Ha000pOT, MECTHOCTB JKMJIOTO Ha3HAYCHUSI.

B pesynbTare npoBeICHHOTO MCCIICIOBAHNUS BBISBICHHBIC TIOKA3aTEIH COOTBETCTBYIOT
cTaHgapTaM HOpMBL. OTCYTCTBYIOT KPUTHYECKHE TOKA3aTelH, YTO CBUACTENBCTBYET O Ooee
ONaroNpHUATHBIX YCIOBUSX MPOHM3PACTAHUS IPEBECHBIX TOPOJ, YYUTHIBAs UX CTOHKOCTHh K

TOPOJICKOM cpene.
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BAJKAIII BACCEVMHIHIH TOFAH IHAPY AIIIBLIBIKTAPBIHIA
APAMIIOIITEP BAJIBIKTAPBIHBIH TAPAJIYbI

Kapmaramoerosa K.K.
(M. Kosvibaes am. CKY)

CoHFbl OHXBUIIBIKTAp/IAa OYKLT osieMe OMOJIOTUSIIBIK MHBA3UsIAp MAceleci epeKiie
©3€KT1 OOJIBIN OTBIP, OHBIH KOMETIMEH Tipi OpraHu3MAEpAiH OacTanKbl o/IETTET1 LIETIHEH ThIC
OpHaJIaCKaH JKOXKyHesepre eHyiHiH OapiblK >Xarfgaimapel TyciHineai. WHBa3uBTI Typiep,

6aCKLIHI_HBIJ'Iap HeMmece OeTeH TYPJICp A€l aTajJajbl,
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UXTHO(AYHAHBIH KoHE (UIOpAaHBIH TYpJepi MEH KaybIMJIACTBIFBIHA 9CEp €Tyl MYMKiH, Oy
KeOiHece IKOXKYHeNnep IiH KaUThIMChI3 ©3repyiHe KeIe/l.

bankam-Ine OacceiiHi ymiH cy KoWMaiapsl MEH Cy KOMMajapbhlH >KOCIApChHI3
OaCKBIHIIBIIAPMEH JIacTay MpoOJieMachl Ja ©Te ©3eKTi OoJyibin Talbumaabl. JKaHa OanblK
TYPJIEpIH  aKKIMMAaTU3alUsUIay JKoHE  (PayHHCTIK — KEIIeHAEpIiH  aKKIUMaTH3alus
HOTIDKENepiHe ocepi Typambl >kymbictap «Kaszakcran OanbIKTapb» OasHIaMachIHIA
KOPBITBUIIBL [1]. OCBI yaKkbITTa MaKCaTThl JKOHE KE3/ICHCOK EHT3ylep HOTHXeciHae OacceitH
MXTHO(AayHACKIHBIH KYpaMBbl YIII €CEJICH acTaM KeOelin, Ka3ip 42 Typ/ai Kypaiast [2].

[TocTkeHecTIK pecryOauKanapIblH Cy aiAbIHIAphl MEH TOFaH HIapyalllbUIBIKTapblHA
OCIMIIK KOpPEeKTi OalbIKTapAbl €HTI3y HOTHIKENepi KepriulikTi MXTHO(AayHAHBI KbITAl
KCIICHIHIH KYHIBUIBIFBI TOMEH, KOMMEPIUSJIBIK €MeCc OalblK TYpJIepIMEH KaXeTcCl3
TOJIBIKTBIpYFa aibIll Kenai. KasakcTaHHBIH Cy KOWMallapblHAa apaminentep OalbIKTapbIHBIH
TapajlyblHa OalJaHbICTBl Macenenepii 3eprrey keine 20 KbUiiaH acTaM yakblT OYpbIH
KYprizuires, 0ipax Oy 3eprreyiep asKTrajaraH koK [3].

byn xymbicThiH Makcatel - bankam OacceiHIHIH TOFaH MIapyallbUIBIKTapbIHAA
XocnapianOaraH OaCKBIHIIBIIAPABIH TapalyblH, TYPJIEPIH KOHE CaHIBIK KYPaMbIH HAKThLIAY.
3epTTeyre apHaIFaH MaTepHATAAP Kelleci MapyanrbUIbIKTapIaH KUHAIIbL:

1. Anmarel ToraH ¢epmachl - AmnpiOynak eseHinge, KackeneH e3eHi anaOblHIa
opHanackaH. @epma menKopekTi 6ambIKTapMeH - Kymic cazaumeH (Hypophtalmihtix molitrix)
xoHe cazaameH (Ctenopharyngidon idella) momukynerypama tykel (Cyprinus carpio) ecipy
MKOHE KOCINTIK 6CIpyMeH aifHaJIbICalbl.

2. lurik Toran depmackl - e3eH OoiibiHIa opHanackaH. JlaBap >koHe XKapcy e3eHi.
Conpaii-ak, Oy mapyanrbUIBIK [ION KOPEKTEHETIH OalbIKTapMEH IOJMKYIbTypaaa ca3aH
ecipy *koHe ecipyMeH aiHambicagpl. OCBHl yaKpITTa IAapYallbUIBIKTa OAJBIKTBIH HEFYPIBIM
KYH/JIBI TYpJIEpi ecei: paayra Gopeiibl MEH Kalakiia.

3. Kammaraii yeUIABIPBIK IHAIIATBIH JKOHE ecipeTiH ¢epmackl Kammarait cy
KOMMAaCBIHBIH COJI JKaFajayblHAA Cy KOWMajapblHa TiKeJIelH Cy KOWMAchlHaH COPFBI
CTaHIMSICHIH KOJIIaHa OTHIPHIN OpHanackaH. lllapyambuiblK skacecmipiMaepre ca3aH >KOHE
men KOPEKTIK OabIK 6CIpYMEH aifHaIbIca/bl, co/laH keiin Karmaraii cy koiMachiHaa OabIK
KOPbIH KUHAKTau bl [4].

3eprrey ymiH 2006-2008 oxkpuimapel AIMaTbl  OOJIBICBIHIAFBI TOFaH ©CIPETIH
[IapyalIbUIBIKTapAaH aJIbIHFaH OabIKTap IbIH KUHAFBI O0JIBL. BallblK aynay KekTemje jKoHe
’a3Jia ’Ky3ere achIpbUIIbl, TAHEPTCH )KOHE TYCTCH KEHiH YCaK TOPIIbI FOBEHAIBI ACTHUPUIHMEH.
banplkrap TMTOMHUKTEH, KOPEKTEHY/CH, KYbIPYJaH, aHaJbIK MajJIaH XOHE aybICTBIPATBHIH
TOFaHAapiaH  aynaabl  [5].  bBambIKTapAblH  TaKCOHOMUSUIBIK — MJICHTH()UKALUSACHI
A.A. banmberoBa, C.P. TumupxanoBa KinTi O0MbIHIIA KYPri3ummi [6].

Toran wIapyalIbUIBIFBIHAA 3€PTTENreH OalbIKTapabliH 12 Typi TaOBULABI, OJIap
apamIiienTep, OHBIH 7 Typl »IKocmapiaHOaraH OacKbIHIIBUIAp: AMyp 4eOaqOKBI
(Pseudorasboraparva), kapein  rymkeonsl  (Hemiculterbleeker), e3en  ab6oTuHACH
(Abbotinarivularis), xeitait sneorpuci (Micropercopscinctus), ropuak skoHe KbITail roou
(Rhinogobiussimilis), memaka (Oryziaslatipes) [7]. Kanran 5 Typi - KOMMEPIHSUIBIK MaHbI3bI
’KOK JKepriTikTi OajbIkTap: mana »ainkassl KoHbI3BI (Noemacheilusstrauchi), cyprsiar capsi
(Noemacheilusdorsalis), Cesepries yapacsi, Cemupeuenckuit MuaHOTHI (Phoxinusbrachyurus)
[8]. Kasipri yakpITTa mabak MeH MUHHOTTApAbIH KEePrilikTi OanbIK TYpiepi peTiHae Tapany
aiimarel na asatoma [9]. Bynm Typnepmen Oacka, aynayra OaiblK, MbICAJbl, KOKCEpKe
(Sanderlucioperca), menke (Carassiusgibelio), cazan (Cyprinuscarpio), Kymic ca3aH
(Hypophthalmichthysmolitrix)  cuskrer  sxacecmipimaep  kipai. JKorapeima — arajraH
xKocnapiaHOaraH aKKIMMaTH3alMsSHBIH OapiblFbl ecipiireH OalbIKThl ©CIpYyMEH YHEeMi
aliHaJIBICaIbI.

94



Kectene AnmaTbl OONBICHIHBIH OapiblK 3€pTTEIAreH TOFAH IapyallbUIBIKTapbIHAA
xocnapiaanOaraH KIMMaTTaHABIPFBIITAPABIH TYPJIEPIHIH OPTYPILIIri MEH CaHIBIK Tapaybl
KOpCeTIreH. 3epTTeylepliH HOTIKeaepl OoWbIHIIA AMYp KeKipeci MEH KapaKyHpbIK
3epTTENreH TOFaHAApJbIH KONTEreH TypliepiHe skatanbl. EH a3 caHABIK apakaThIHAC KbITaii
MeIaKackl MEH KapblH 00, AGOpUTeH K MXTHO(ayHaHBIH OKUIAepi a3 Memmepae Ynmk
NpyAXo3bIHaH ayaanasl [10].

Tamakrany TypreIcBIHAaH AMyp uebaxorsl OeHTOdarTapra jkaraipl >KOHE Oaraibl
KOCINTIK OalBIKTapAbIH panMOHBbIHAA Odcekenec OOJBIT TaOBUIAIBI, COHBIMEH KaTap
TOFaHAapJarbl Kypama jkeMai TyTeiHaabl [11]. A3BIK-TYNIKTIH >KeTicreymriniriven Amyp
T'YATCOHBIHBIH €peCceKTepi ca3aH JEpPHICUINEpiH TYThIHA ajagsl, al AMyp Kekipeci
MIOTIKOPEKTI OANBIKTApABIH KOCHIMIIIA TTapa3uTi 607a anasl [12].

ApamienTi OanbIKTapAbIH 0acka TYPJEpPIHIH OCIpUIETIH TayapiblK OallbIKTapra ocepi
KaKchl 3epTTenMered. bi3niH HOTHXKenep KepceTkeH e, Oy Typiaep bankam O6acceliHinaeri
OaJIbIK ©CIPETIH MIapyalbUIbIKTapaa 1a ker ke3aeceal. COHIBIKTaH apaMIenTi 06TeH OabIK
TYPJEPIHIH aKBaMSJECHUET OOBEKTUIEpIHE 9CEPiH 3epTTey Ke3€K KYTTIPMEUTIH MIHIET OOJIbIN
TaObLIa/IbI.

Kecre. AnMatel 0GIBICBIHBIH TOFaH ©CIpY HIapyallbUIbIKTapbIHIAFbl apaMiientep Oan
BIKTApBIHBIH CaH aJyaHJbIFbl MEH CaHIbIK KYPAMBI.

Ne bansix Typnepi Toran pepmanapbl
AnMarsl [imix Kanmarai
CaHbI % CaHbI % CaHBbI %

1 Amyp gebavdox 168 55,7 269 27,3 65 31,4
2 Boctpobpromika 5 1,7 3 0,3 -
3 O3eH ab00THHA 18 59 344 34,8 38 18,3
4 KpiTaii aneorpuc 62 20,6 32 3,2 21 10,2
5 KpiTaii Oykacet 24 7,9 48 4.8 17 8,2
6 KeiTali Memakachl - - - - 4 19
6 TyKb1 25 8,2 102 10,3 a7 22,7
7 INopuaxk - - 166 16,9 - -
8 Taza xankay - - 12 1,2 15 7,3
9 INosterr CeBepiieBa - - 2 0,2 - -
10 Tonpsu - - 3 0,4 - -
11 Cyp TycTi Kap - - 5 0,6 - -

bapnbirsr: 302 100 087 100 207 100

XKypriziiren 3eprTTeylep HOTWXKECIHAE KbITail QayHachIHBIH OOTeH OallbIKTaphbl
bankam GaccelfHinaeri OalbIK ©CIpETiH MIapyalllbUIBIKTAp/ia KeH TapallaThIHbl aHBIKTAJIbI.
MywMmkiH  depManapiarsl  TOFaHIApAbIH MyHIail — OirenyiHe  KeWOip  TOFaHAapAbIH
TYCIpUIMEreHIri JKOHe KypFaTbUIMaraHbl, MEJIMOPATHBTIK >KYMBICTap >KYpri3iIMereHziri
ce0en 00JIybl MYMKIH.

Apamientep GalbIKTapbIMEH Kypecy, MUTOMHUKTEP MEH KybIpy TOFaHIapbIHAA OCHI
OanmpIKTapIbIH CaHBIH IIEKTeY YChbIHBIIAAbL. On ymriH OapiblK OHAIPICTIK TOFaHAApFa
OaibIKTapbIH TYCYIH KEHIKTIpeTiH TOCKayblaaapnbl (OanblK ayilalThIHIAp) OpHATy Kepek,
TOFaHJApP/Ibl YaKbITBIH/IA aFbI3bII, Ta3allall OTHIPY KepeK.
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IJ0XK 621.31

IJEKTP CTAHIHUSIAPIBIH KOPIIAYAH OPTAHBIH
IKOJIOTI'UAJIBIK KAT'TAUBIHA 9OCEPI

KapmaramberoBa K.K.
(M. Kosvibaes am. CKY)

OKkoyoruss JkoHe TaOWFaTThl MalijanaHy Mocesenepl JaMblfaH JKOHE JaMyILbI
ennepinid, coHblH imriHne Kazakctan PecnmyOnuKachlHBIH A2 OJ€YMETTi-DKOHOMUKAIBIK
OarmapiiamanapblHa MaHbI3/IbI OPBIH AJIBIIT XKATHIP.

Kazakcranna enjipy koHe KailTa eHIEYII OHJIIPIC OpPBIHAAPHI JTaMBIFAaH COHFBI Oec
KBUIJIA OHBIH calajapbl Ja KeTUlaipimyne. Aya, TONMBIPAK JKaMBUIFBICHIHBIH, CY OPTAaChIHBIH
JacTaHyblHa, COHBbIMEH Oipre KaszakCcTaHHBIH SKOJIOTHSUIBIK JKaFjaiiblHa ocep eTeTiH ipi
OHJIpIC  HBICAHAApbl KypbUIyJa JKOHE ICKe achlpbUlyZla. ¥3aK OKbUiaap  Ooifbl
pecnyOiaMKaMbI3a KMbIpMa MWLIHApA TOHHAJAH acTaM KaJAbIKTap >KWHAKTaJFaH, COHbIH
yiiteH Oip Geniri yibl 60ibin keneal. OCbl KalJIbIKTapAblH HEri3ri Oesiri — Tay-KeH Kazy
KOHE Jle Tay-KeH KBIHBICTApBIH OHJEY, Kapa MeTaJulyprus, MyHaill XUMHICHI OHJIIpicTepli,
KYpBUIBIC MaTepHaJAapbIHbIH, Ipl 3JEKTPOCTAHIMSIIAPBIHBIH KbI3METTEpiHIH HoTWxkecl. Ipi
KOCIMOPBIHAAPEl MEH MeMJIeKeT ayaHblH JlacTaHybl —OoifblHIIA — Oarnapiamanapibl
JalbIHIaybIHA KapamacTaH, KazakcTaHHBIH SKOJIOTHSUIBIK axyasbl dJJie /1€ TOMEH JIeHreie
[1].

DJNEeKTpOIHEPreTUKa — 3JIEKTPOCTAHIMIApa SJIEKTPOIHEPTUSHBl OHJIIPETIH >KOHE
OHBbl TYTBIHYIIBIFA TaCHIMAIJAWTBIH ayblp OHJIPICTIH HEri3ri cajgacbl OOJBIN TaOBLIAIBI.
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DHepreTrka op MEMJICKETTIH OHEPKICINTIK KYIITIH JaMYBIHBIH HeTi3i 0oJia Typa, eHAIpiCTiH,
ayblJl IAPYAIIbUIBIKTEIH, KOJIIKTEPAiH, KOMMYHAJb! IapyalIblIBIKTBIH Y3HIKCI3 KYMBICHIH
KaMTH/Ibl. DKOHOMHKAHBIH TYPAaKThl JAaMybl 3HEPTreTHKaHBIH JKETUIAIPYIHCI3 MYMKIH eMec.
CoHIBIKTaH Ja 3IEKTpO’HEpreTHKabiK KeuleH Kazakcran PecryOnukacsl SKOHOMHUKACHIHBIH
0acThl CEKTOPBI PETIHIC AaHBIKTAIFAH JXOHE MEMJICKETTIH >Kaiumbl imki eHiMiHIH (JKIO)
SHEPTOCHIABIM/BUIBIFBIHBIH  OpJabIM TOMEHICYIHIIE JKOHE >KaHa >KOFapbl THIMIUTIKTEr1
TEXHOJIOTUSIAPBIH HETI31HAEC TYPAKThI JaMy OarbIThIH/IA TUHAMUKAIBIK TYPAC «IHEPreTHKA-
HKOHOMHKA-JICYMET» TeNe-TeHIIK JKYHeci peTiHie KapacThIpbuIaast [2].

Bip snexrpocranmmsiceiana 4000 MBT neiiin sHeprust eHAIpyIli KYIITePiHiH KOFaphl
KOHIICHTPAIUSACHIMEH; 1pi AJEKTPOCTAHIMUIAPHI OTBIH KEH OPBIHIAPBIHBIH JKaHBIHIA
OpHaJacybIMEH; OHEPKACINTIK *OHE KOMMYHAJIAbl KAKETTUIIKTEpJl KaMTaMachl3 €Ty YILUiH
ANIEKTPOIHEPTUSIHBl JKOHE KBUIYAbl OHIIPYAIH KYpaMJacTBIPBUIFAH OJICIHIH KOFapbl
YJAE€CIMEH; pecrmyOJIMKagarbl DJJIEKTp KYIITEPIHIH TeMe-TeHIIrHAe TUAPOCTAHIIUSIHBIH
KETKUTIKCI3 yieciMeH (mamamaeH 12%); 500 xone 1150 xB kepHneyi Gap xylie KypayIibl
OallJIaHBICKI PETIHJIE OJIEKTP TachIMalgay odye JKeNnuiepl KOJJAAHBLIAAbl JKOHE JJICKTP
TaceIMaJIIay CBI3BIFBIHBIH JaMbIFaH cbI30achIMEH Kazipri KazakcTanHbIH
AIIEKTPOIHEPIeTUKACHIHBIH JKaFJaiibl cUMarTaiblHaAbl. bapiblK camanmaplblH CEHIMAL KoHe
TUIMJ1 KBI3MET €Tyl, COHbIMEH OIpre TYTHIHYMIBIIAP/bl AJIEKTP JKOHE KbLTY IHEPrHsCHIMEH
KaMTaMachl3 €Tyl €1 DKOHOMHKACHIHBIH JaMYBIHBIH HETI31 JKOHE XaJbIKTBIH OMIp CYpy
JIEHTe1H KaMTaMmachl3 €TYyIH aXbipamac (DakTopbl OOJBIN TaObUIAABI. DJIEKTP SHEPreTuKa
CEeKTOPBIHBIH KBI3MET €Tyl >KOHE JaMYBIHBIH 0acThl MakcaThl — KOJI jkeTiMai O6aramen KP
OapJibIK IMIKI cajlalapblH 3JEKTPOIHEPTUsIMEH CEHIM/, 9p1 TYpPaKThl KAMTaMachl3 €TY; OChI
HETI3[Ie CNIIH DHEPreTUKAIBIK TOYEJCI3JIriH JKOHE OHEPreTUKANBIK KayINCi3diriH,
SKOHOMUKAHBIH TYPAaKThI JaMybl YIIIH CEHIM/II SHEPTeTHKAJBIK 0a3acbIMEH KaMTaMachl3 €Ty
[3].

Kazakctan  PecnyOnuKachbIHBIH  3JIEKTPO’HEpPreTUKAchl  Kejlecl  CeKTOopiapiAaH
KYpaJlFaH: 3JIEKTP SHEPTUSACHIH OHAIPY; ANEKTP SHEPTUSACHIH TaChIMalay; JIEKTP SHEPTUSICHIH
KaMTaMachI3JaHIbIpy; SJIEKTP SHEPrUSHBbI TYTHIHY XXOHE JIe DJIEKTPJl DHEPrusl cajachblHAa
0acka J1a KbI3METTep. DJIEKTPOSHEPrys HAPbIFbIH/AA SHEPTUSHBI OHAIPY, TachbIMajiay >KOHE
TYTBHIHY KE31HJIE TYBIHAANTHIH OalIaHbIC KETICT1 KeTiCIM-TIapTTapbIMeH peTTenei [4].

KazakcTanHblH OapIbIK AJIEKTp CTAHLIMSIIAPHI YIIIH OPHATHUFAH KyaTTbUIBIK KYLIIHIH
KOCBIHIBICHI 19 MbIH MBT-THI, an ic y3iHzmeri KyaTTeuibiFbl 14 558,0 MBT-TBI Kypaiiapl.
Kazakcran xbutbina 86 muipa. KBT-car 3ekTp SHEpTrHsChIH OHAIpeal (CaabICTRIpMabl TYPIE
Peceit 1000 mupa. kBr-car, AKII 4000 mapn. kBr-car, Keitait 4600 mapa. kBrcar), sruu
KazakcTaHHBIH 3JEKTp SHEPTrUsChIMEH KaMTbUIybl >KbUibiHa 3,9 MBr-car/agam OachiHa.
Peceiinin 6,7, AKII-14, KXJIP-3,2 xapcsr [5].

1-xectene 2007-2013 >xpuimap apachlHIAFbl QJIEMJIETT DJEKTP SHEPIHsCHIH OHIIPY
yaepici kepceriiren. Kecreneri manimerrep Oovibiama, 2007-2013 xpuigap apajibiFbIHIAFbI
oneMJieri SJeKTp JHeprusicblH eHaipyre tannay 2012 xeimman KXJIP-cel MemiiekeTTiH
SHEPreTHKAChl MEH JaMYBIHBIH MaHBI3/Ibl KOPCETKIII1 — 3JIEKTP IHEPTHCHIH OHIIPY OOUbIHIIIA
KETEKII MeMJIEKET OOFaHbIH KOPCETE/I.

1-xecTe — Onemieri AMEeKTp SHEPTUSACHIHBIH OHIipici (Mipa. kBT.car)

Mewmnekerrep Keuinap

2007 2008 2009 2010 2011 2012 2013
KX]IP 2800,0 3256,0 |3300,0 |3451,0 |4206,5 |4604,0 |4744,0
AKIII 4280,0 4370,0 |4330,0 |4110,0 |43259 |3953,0 |3953,0
Peceii 974,0 1000,0 1018,0 1040,0 1036,8 1051,0 1053,0
JKammonus 1008,0 991,0 974,0 957,0 1145,3 | 937,6 937,6
Ywuaicradn 615,5 651,0 687,7 723,8 922,2 835,0 835,0
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Kanana 651,4 641,2 630,9 620,7 629,9 604,0 604,0

I'epmanus 605,6 601,0 597,5 593,4 621,0 556,0 556,0
Opannus 541,6 539,7 537,7 535,7 673,2 510,0 510,0
bpaszunus 389,2 405,7 422,3 438,8 484,8 509,0 509,0
Kopeii 190,0 220,0 330,0 440,0 497,2 459,5 459,5
PecrryOnukacer

¥nei0oputanus | 389,5 382,5 375,6 368,6 381,2 346,0 346,0
Kazakcran 71,7 76,6 80,3 78,7 82,7 85,9 87,2

Onektpni  3Heprernka KazakcraH PecrmyOnMKachlHBIH — OTBIHIBI-9HEPTETHKAIBIK
KEIIEHIHIH KypaMblHa €HeAl. OJIEKTPOCTAaHLUSAJIAPIbIH KeJlecl Cy 3JIEKTPOCTaHIUSIAPhI
(KOC); reorepmangst (I'eoTOC); xein; KyH OaTapesapbl HETI31HIE JKYMBIC JKACaWThIH KYH
AIIEKTPOCTAHLMSIIAPHI KOHE JIe OMora3 HETi31HJE KYMBIC JKaCalWThIH AJIEKTPOCTAHLIUSIAPHI.
DHEPTUsSHBIH MEKTEYCi3 K631 — TEPMOSAPOIIBIK CHHTE3/IE JKYMBIC )KACAUTHIH CTAHITHSIIAPIBIH
)o00ackl gabiHaanyaa [6].

DNEKTPIIi PHEPTUS — MaHBI3MbI, oMOeOal, TEXHUKAIBIK XOHE KOHOMHUKAIBIK TYpPJe
SHEPTUSIHBIH €H THIMIlI Typi Oonbim TaObutamel. OHBIH 0acka Ja apTHIKIIBUIBIFBI —
nanganaHy/IbIH SKOJOTHSUIBIK KayINCI3/Ir KoHe OTBIH/bI TachbIMallayblHa KaparaHJa dJIEeKTp
TachIMaJAyJbIH CBI3BIFBI OOMBIHINIA AJIEKTPJII DHEPTHSHBIH Kayilci3Airi, COHBIMEH Oipre
KyOBbIp KEeINICIHIH XylleciMeH KaiTa aiifay kayincizairi. Jlereamen ne MAJC, XK3C, I'0OC,
ADC-ma »nekTpii SHEPrUsHBl OHAIPYAIH KOpIIaraH oOpTaFa THUTI3ETIH Kepl ocepiMeH
TyHiHAecTipuiel. DHEpPreTUKaIbIK HbICAaHAAp ocep €Ty JeHreii OoibIHIIA eHAIpIC
HBICAHJApBIHBIH OnochepackiHa KapKbIHIBI 9cep €Ty KaTapbiHa eHel [7].

AWHaIFBIII ~ MEXaHU3MJIEP,  apajacTbipyFa  apHajfaH  anmaparrap  JKOHE
TpaHcopMaTopiIap KYMBICBI KOpILIaFaH OPTaJarbl AaKyCTHKaJbIK OCEep/iH TapalybIMeH
OaitmanpicTel. An TpaHchopmatopasl noactaniusmap (TII), Ti30ekTi 3JIEKTp OTKI3TiId
ceiMaapaeiH (TDO) KyMBICBI OapiibIK AJIEKTPIIIK MalluHAIApAaFrblIail  AJIEKTPOMAarHUTTIK
OpICTIH  JKaFJailbl JKOHE KOpIIaFraH oOpTara IKbUIyIbIH  OejiHyiHe  OalJaHBICTHI.
CankpIHIATKBIII Cy MaiijaNaHylibuiapra KOHASHcaTTap MeH TypOoarperarrapaan 0acka, mMaii
oenrimrep (MbB), maiFeimn Ky#enepl jkoHe THApochepa HEMECe TOIBIPAKThIH OeTKi
KalaTbIH/Ia TeTiH/ILIep TYFhI3aThIH 0acka Jla KOCAJIKbI JKyHenep skatafpl [8].

Kopmaran oprara Kepi ocep €Tyl Ke3IepiHiH Heri3ri HbICaHbl OyJI — OTBIHJbI-
sHepreTukanblK KemieH (OOK). OThIHIBI-9HEPTeTUKANBIK KEIIEHIHIH AKOJIOTHUSAFa 9Cep eTYIi
caJiachl SHEpreTHKa OO0JIbIN TaObLIaIbl. DHEPreTUKaAa KOpIIaFraH OpTaHbIH HETI3r1 JaCTayIIbl
ko3l — onektp crauusmapbl. JKOC-HBIH TaburaTKa Kepi ocepl €Ki acmeKkT OOWbIHIIA
KapacThIpbLIabl: YaKbITTBIH COJl HeMece Oacka keserinzae JKep OenepiniH coi Hemece O6acka
ayMarblHa 9cepi (3KeprilikTi) >KoHe eHAIPICTIH KapKbIHABI JaybIMeH Onocdepara >kajmbl acep
eTyi (kahanapik). TOCHBIH OapiblK IIBIFAPBIHIABUIAPEI MEH TacTalbIMAAphl Tipi TaOurat
KeleHiHe — Ouocdepara kepi ocepin Tturizyae. KazakctaHHbIH 3Heprusicol mamamer 72%
keMipneH, 12,3% — ruapopecypcrapaan, 10,6% — raznan xone 4,9% — MyHaiinan eHaipinesi.
CoHbIMEH, 3JeKTpoCTaHIMsIApAblH 4 Herisri TypiMeH 99,8% »siekTp sSHepruscel, ain
Oamamanbl dHeprusi keszmepimen Tek 0,2% rana oHeprus eHmipineni. Kazakcran
SHEPreTUKANBIK pecypcTap/IblH KopblHa Oall (MyHail, ra3, Kemip, ypaH) *oHE SHEPrusicsl 0ap
TabUFaT KOPBIH caTaThlH IHKi3aTThl MemiekeT. Kazakcran 2010 >xpuira nedfiH dIeKTp
SHEPTUSCBIHBIH HETTO-3KCHOPTTayIbl en 6onran, 2010 *KbplIgaH KeiliH HETTOMMIIOPTTAYIIBI,
SFHU DJIEKTP SHEPTUSHBI OHIIpyre KaparaHia, OHbl KeIl TYThIHATHIH enre aifHanasl. CoBet
yKiMeTi ke3iHae KypeurraH Exibactyzparsi MADC-1  eHIIpeTiH 3JEKTp 3HEPrusiHbl
KazakcTanHblH cONTYCTIK aiimMarbl Pecelire HKCHOpPTKAa MIBIFApajbl, al OHTYCTIT1 OHBI
Kpiprei3ctan MmeH O30ekcTaH enjiepiHeH caThII anaisl [9].
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Kopuraran oprara aHTpONOTEHAIK KBICHIMHBIH ©CyiHEe OailJlaHBICTBI, TaOUFaT
OKOKYHMECIHIH TemeTeHAirin Oy3y caijapblHaH OHIIpiC OPBIHAAPBIHBIH ~OHEPKACINTIK
KbI3METTEPiH, COHBIMEH Oipre 3JeKTPOCTaHIMIAPBIH KOpLIaFaH OpTa KardalblHAa JCepiH
SKOJIOTHSUIBIK Oarayay KaKeTTUIIri aca e3eKTUTIKTI TyabipTaabl [10]. DHepreTHKaHbIH KoHE
KOpIIaraH OPTaHbIH OaillaHbIC MOCETIECiHIH ©3eKTLIIr )KaHa epeKmenikrepre ue 6obir, XKep
IIApBIHBIH THAPOCc(EpachiHa KoHE aTMOC(hepaHbIH ayKbIMAbI KOJIEMIHE, KONTereH 03¢H MEH
KeJiepre, YIKEeH TeppUTOpHUsIIapFa dcepi turizyne. JKakbH Ooramakra SHSPTHsI TYThIHYIbIH
eIeyNli JICHredi KOopIIaFaH OpPTAaHBIH OapiblK KOMIIOHCHTTEpIHE FallaMIbIK JCHIEHIe
KApKbIHABI ocep eryMmMeH Ooipkanran. OpmaH Oacka pecnyOnmkaga arMocepaHbIH,
rupocepaHblH JKOHE JUTOCHEpaHbIH JIACTaHy YAEpICi ol Jie JKaluFachlH Taldynaa, OHBIH
Oactel cebeli IKBULAH-KBUIFA OHMIpIC KeJieMiHiH  yiratobiHga. CoHABIKTaH — Ja
SHEPreTUKAHBIH KOHE KOpIIaraH OpTaHbIH OalJIaHBICBIH 3€pPTTEY ©3€KT1 MacenenepiaiH Oipi
6osbIm TabbUTaAbI [11].

Ka3zakcTanHblH  9SHeprokyileciH cumarray OapbIChlHOAa Oyl HBICAaHAAPABIH
MEMJIEKETTIH OapiblK TEpPUTOPHSCHIHAA OIpKeNIKl OpHajlacaybIMEH epeKLIeNIHETIHIH aiTa
keTkeH keoH. [llapTTel Typae oTanabiK sHeprus kemeHiH CoaTycTik xoHe OpTanblK aliMakKa
Oenyre 6osanel. Oran Axkmoua, LlIeireic Kazakcran, Kaparanaer, Kocranait sxone IlaBnomgap
obmbicTapsl Kipei. Ocbl 00JbICTapAbIH SHEPTETUKAJIBIK [IapYyalIbUIBbIFbI O1p Kylere OIpiKKeH,
coHbIMeH Oipre Peceii denepalinschiHBIH SHEPrOKYHECIMEH THIFbI3, opi JaMbIFaH OaillaHbICHI
6ap. Ocbl aylnaHHBIH TEPPUTOPUACHIHIA MEMJIEKETTIH 1pl SHEpPrus OHIIpyIIl KyLITepi
opHanackaH, ojap: ExiOactyzgarei MADC-1 xone MADC-2, Axcynmarst MADC,
Kaparangeinarst MADC-3, Ockemengeri XOC; Illynbigeri ['DC. DnexTposHEprusHbIH
OaceiM Oemirin Exibacty3marbl amekTp craHmusuiapbl  eHmipeai (4000 MBT jeifiH).
OHEPKOCINTIH OHAIPICTIK KBI3METI HOTHXKECIHAE OChl alMaKTaFrbl AKOJIOTHSUIBIK JKaFaai
YKOFaphI KEICHCI3/IKKe ue 00JIbIi oThIp [12].

errapeinapiapaeiH KenTereH Maccachl EkiOacty3 (46%), Akcy (26,5%) »xoHe
[TaBnomap (25,5%) kananapelHIa OpHANAacKaH OHJIPIC OpBIHIApbIHA THUECLTl, ajl KaJlFaH
oOmbicTapra Tek 2%-Fa JAeliH MIbIFapbIHABLIIAP THECUTl. AWNMAaKTBhl CYMEH KaMTaMachl3 €TeTiH
Heri3ri ke3i periHne Eptic e3eH OacceiHIHIH Ka3ipri >KaFgaiibl Kayilm TeHIIpyaAe:
AHTPOMOTEH/Il o9cep Cy KOPBIHBIH, COHbIMEH OIipre OHBIH CamlachblH apTTHIPYbIH KaMTamachl3
erneiini. Kazakcranga opHanmackaH ipi THIPOSHEPreTHKANIBIK KeUIeHAepl, Cy KoHManapsl
Eprtic e3eni arbiceiMen perteneni [13].

KazakcranubslH aTmocdepachl J1acTaHFaH KaJlaJapblHbIH — aliFallKbl  OHJBIFBIHA
[TaBnomap, Exibacty3 xoHe Epmax kipeni. ExiGacTy3 eHipiHIeri KeMip/i YJIKEH KeJeMJIe
eHJIipyiHe OalIaHBICTBI TEXHOTEHII JNaHmmadTTap, COHBIMEH KaTrap Kapbepiep MeH
yHiHAepaiH crnenuuKaiblK KOMEKTepIiH KajblliTacyblHa oKemin cokTel. Kemipai
AIIBIKQ/IICTIEH OHJIpY OapbIChIHIA TMaiia 00JIaThIH IIaHTO3aHAAap MEH KOFapFbl ra3JaHybIHA
OailimaHbICTBl KOpIIAFaH OPTAHbI JacTaybllITap ajbiC JKaKTapra Ja ©3 oCcepiH THUTri3ei.
DHepreTukanblK OOBEKTUIEPAIH JKOJOTHUSIIBIK JKarjaiiFa ocep eTyiHeH aTMocgepaHbIH,
TOMBIPAK-OCIMIIK KAMBUIFBICBHI, KEP YCT1 JKOHE JKep acThl CyJapblH Ta3-IIaHIbl JacTalbl;
KYyJlni YHIHAUIEpAiH naiiga Oonybl; KbUTy KOFANTy. OHIIPICTIH JaMybl aHTPOTOTEH1
aybIPTHATBIKTAPABIH XKEp pecypcTapbiHa 3UsH/bI ocepid Turizeni [14]. [Naitnansl kaz6anapabt
allIbIK QMIICTIEH OHJIpY OapbhIChIHA TEK JIUTOCHEPAHbIH ©3repyiHe eMec, COHbIMEH Karap Kaja
KYpBUIBICHI HeMece 0acKa Ja TeXHOTEHJl MIapyallbUIbIK CalapblHAH jKep >KaMbUIFbICHIHBIH
Oy3bUTYBIHA, JacTaHyblHA okeneni. Jlutocdepa kKabaTbiHA JacTayblll 3aTTapAblH TYCYyi Kol
0eJ1iri SHepreTUKajIbIK CUMAThl 0ap KaTThl KAJABIKTapAbIH yieciHe THecui. ATMochepanarsl
AHTPOTIOTEH/1 YBITTHI 3aTTAPABIH HETI3T1 aKKyMYISITOPBI PETIHAEC KYPIBIKTBIH TOIBIPAK
KAMBUIFBICHI JKOHE Cy KOoMManapsl caHanaabl. ATanFaH 3aTTapblH Kol 0elliri eciMIiKTepre
OapbIl KOHAIBI.
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KOJDKETIMAI BIJIIM — 3AMAH TAJIABbBI

Kymabdexona I'.C.
(«Manaiicapvl scannvt opma 6inim 6epemin mekmeny MM, Manaiicapul a.,
Maui ayoanwt, Ilasnooap obavicol)

OTKeH Aoyipiepre KaparaHja O13/1iH 3aMaHBIMBI3JIBIH ©31HE TOH €Ki epeKIeniri oap.
bBipinwioen, FeUIBIM MEH TEXHHMKA YJIKEH KAapPKbIHMEH JaMBbIN Keleli. ExiHwioewn, aliblIFaH
FBUIBIMU JKaHAJBIKTAp ajam3aT UTUIIriHe aifHaJbIN, JKeJesl TYpJe ©HEpPKICil MeH TYPMbBICKA
eHridiain oTelp. Ochl TYpFbIIAa MYHJal OacTamanapibl Here MeKTenTeH Oactamacka? by
CYpaKThIH jkayaObIH 13/1€i Kelle, dKapaThbUIbICTaHy-MaTeMaTUKAIBIK OaFrbITTa OUTiM anateiH 10-
CBIHBIN OKYIIBUTAPBIHA JaibIKTaIl «Smart ¢pu3nka» 6araapiaaMachiH d31paeaiM.

«Du3nKa» IMOHI MEKTENTIH >XOFApFbl CATBICHIHIA JKAPaThUIBICTAHY-MaTeMaTHKAIIbIK
OarpITTa OKBITYJBIH OaFJapblH AaHBIKTAWTBIH KOTEPIHKI JEHreWJe OKBITHUIATHIH MOHJEP
KatapplHa KkaTaabl. KyHzaeniti ca0akrarbl OpBIHAAIATBIH  3€PTXAHANBIK  KYMBICTAp
OKYIIBLIAp/Ibl aca KbI3BIKThIpMaiiabl. Eyponanbiy kentereH enaepi xkapateuisictany — STEM
caJlaChIH/IaFrbl JIaFIbUIAP/AbIH JKeTiCIIeyuliriver Oerrne-0eT Kemin OThIpFaHjaa, YKIMET OiliM
Oepy yibIMIapbl MEH KOCIIOpBIHAAP JKacTaplbl ©3 KapbepachlH KacayAbl 3epiaelieyre
TaJMBIH/BIPY YLIIH )aHa XKoHE IIbIFapMalIbUIBIK TOCUTACPAl 13aecTipyne. by 3aman Tanadsl.

SMART ¢usuka Garmapnamacsl ocel STEM OutiM OepyniH anfamikel Kagambl Jen
aTayra Ooylagpl. ©Op MEKTeNn OCHIHAAaW 3epTXaHaMeH KaMTbUIMaca Ja, OCBIHJal
Oarmapiamanapisl €HAIPY apKbUIbl, Stem 3epTxaHachlHA aJFallKbl KaJamaapiAbl jKacayra
O6onanpl. OKyIIBIIAPABIH TAHBIMJABIK KaOUIETTEPIH apTTHIPAAbLFBUIBIMFA, WH)XXECHEPHUSIFa
Ke3KapacTapblH KeHehTeml. Stem 3epTxaHackl 4 OaFbITTa >KYMBIC aTKapaabl: WHKEHEPIIK
OareIT, Oarmapnamanay, pobotorexuuka, 3d monensaey. barmapramaHblH JKaHAIBUIABIFB —
ocbl OarpITTapiblH OIpiHINICI, MHXKEHEPIIK OarbITTHl iCKe achIpyblHAa. Jlemek, OKylibuiap

100


http://ecoclimate.kz/
http://kazakhstan.news-city.info/
http://energo.gov.kz/index.php?id=2119
http://www.gres1-ekibastuz.kz/
http://www.pavlodar.gov.kz/page.php?lang=1
http://kk.wikipedia.org/wiki/%D2%92%D1%8B%D0%BB%D1%8B%D0%BC
http://kk.wikipedia.org/wiki/%D3%A8%D0%BD%D0%B5%D1%80%D0%BA%D3%99%D1%81%D1%96%D0%BF

¢u3nKa, TEXHOIOTHUA MOHJEPiH OailaHBICTBIpAa OTBIPHIN, CHOUpaTb OOWBIHIIA OlTIMAEPiH
KETUINIpin, KaHmaid na Oip MexaHu3miaepli jkacaiiipl. PoOoToTexHuKa 3JeMEHTTepi e
kipiktipineni. Keneci xxpuigapsl 6araapiamanay MeH 3d Moienbey KOJIFa aJIbIHA b

BarmapnamaHbIH ©3€KTUIIr - MOHAI OKBITA OTHIPBIIN, OKYIIBUIAP/BIH aliFaH OuTiMIepiH
KYHJGNIKTI TYpPMBICTa NaijanaHy HKEMJEpiH KaiblnTacTelpy. backa ce30eH aiTKaHna,
(GYHKIMOHANABIK CayaTTBUIBIKTApbIH apTThipy. On yiriH op cabakra eTUIreH MaTepuallbl
KYHJIGNIKTI eMipMeH OalllaHBICTBIpa OTBHIPHIN, KAKETTUIKTEPIH aWKbIHOANl alFaH JyphIC.
Cabak OapeichiHma OyFaH yHemi Kou skere Oepmeimi. Conm cebenti KOImaHOAIBI Kypc
OarapiamMachblHBIH MAaKCaThIH: KapamaidbiM, KOJDKETIMII NpPAaKTUKAIBIK TarchlpMaliapbl
OpBIHIAY apKbUIbI, OKYIIBLIAPABIH TAHBIMJBIK OPEKETTEPIH JaMbITa OTBIPHIIN, IOHTE JETeH
KbI3BIFYIIBUIBIKTAPBIH apTThIPY,- Aen anabiM. Ockl MakcaTKa JKeTy YIIIH Kejecl MIHAeTep
OenruieHal:

- Happlk karmalbIHIaFbl  KapamabiM — KypajaJAapAblH KbI3METIHIEr1 (Qu3uka
FBUTBIMBIHBIH MaHBI3ABUTBIFBIH Iy,

- OxyupliapJplH TaHBIMJBIK KaOUIETTEpIH NPaKTUKAJBIK TarchbipManap apKbLIbl
TAMBITY;

- ¥KBITITBUIBIKKA KOHE YHEMJIUTIKKE TopOueney.

Ou3nKanelK OUTIMHIH TeXHHKaJa KOJIJAHBUIYbIH KOPCETETIH KOINTEreH MbICaJIap.ibl
kenTipyre 6oianpl. OnapIblH KaTapblHAa KYHJAENIKTI TYpMBICTa MaiiiaiaHblll KYpreH caH
alyaH »SJEKTPIIK, SJEKTPOHABIK Kypaimap »oHe Oacka Ja Kypaenl TexXHuKamap Oap.
barnapinamaHbIH epeKIIeniri - ocbl Kype aschblHAa OKYIIbUIAp KapamailbiM 3aTTapJaH e3/epi
KacaraH KypaJlJapblH KYHJAETIKTI TYpPMbICKa MaianaHy MYMKIHAIN (TUIaCTUKAIBIK
OyThUIKQJIap, IIMPUITAP, OWBIHIIBIK MAalIMHKajdap, CHCTEMa IUIaHTuiepi T.c.c.). «PyxaHu
YKaHFBIPY» OaraapiaMachblHBIH DKOOYM OarbIThl OOMBIHIIIA OKYIIBUIAP KMHAFAH TUIACTUKAIBIK
OyThUIKQJIApBIHAH Op TYpJi OyibpIMIapbiH skacaiiapl. Kemeci cyperTtepie OKyIIbLIAPABIH
AKYMBICTapbIH Kepyre 0oJapl.

Cyper | — ®onTan

XKeim  OGoiiblHAa oOKymbLIap 8 KOOANbIK KYMBIC Kacall, COHBIHZa jxo0anap
MIPE3EHTAIMACHIH MEKTEN KaObIpFachIH/Ia, ayJJaH, OOJIbIC KeJeMIHEer1 ic-apaiapaa KepeeTi,
op TYpdi AeHreineperi caifbictap MeH Oalikaynapra KaTblCy MyMKiHAIr 6ap. EH 6acThicel —
OKYIIBUIAP/IBIH MTOHTe IET€H KbI3BIFYIIBUIBIFBIHBIH apTYBbI.
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Cypert 2 — DKckaBatop

¥YchHBUTFAH KoJIaHOAmbl Kypc Oarmapiamachkl 3 KbUT  KaTapblHaH —10-CBIHBIT
OKyIIbUTapbIMeH arpoOanusiian oTTi. OKYyIMIbUIApABIH KbI3BIFYIIBUIBIKTAPBl CO3CI3 KOFaPHI
neHreiae 6onapl. [loHTe AETeH KBI3BIFYIIBUIBIKTApEl apTThl. Tek 10-chiHBIT eMec, Oacka na
CBIHBINITAP/IBIH OKYIIBUIAPHI TIOHTE JETeH KO3KapacTapbhlH ayBICTHIPHIT, KbI3bIFA 0OacTaibl.
Anmarel yaKpITTa OYJI )KYMBIC JKaJIFachlH TaOaIbl.

Odusnka KaOWMHETIHAE OChl OYyHBIMAApIBI JKacayra apHaJFaH OapiblK Kypai-
XKaOapIKTap «Smart ¢pusznka» 3eprxaHackiHaa 6ap. MyHa Tek cabak yaKbIThIH/IA FaHA eMec,
0acka ga 00C yaKbITTapbIHa KEIM >KYMBICTAPBIH )Kacai Oepe/ii.

Cypet 3 — Smart ¢u3mKa 3epTXaHachl

Cebe61 1 OyiibIMIBI TOJBIKTAMl Jkacam IIbIFyFa OIpHeNIe caraT KeTell. OpHHE,
OapinblFel OeplieH mmibIFa OepMeiial, 6ipak ocbiHAAN Kapama-KaWIIbUIBIKTapa JYPhIC JKOJIBIH
Taby MakcaThlHJa, OKYIIbUIAp ©3/AepiHiH OuTimMaepiH MmbIHAal Tyceni. Maccanap LEHTpiH
TaOy/1bl, OHBIH MAHBI3bIH JKAKChI TYCIH/II.

XKacaran OyiibiMaapbiMeH 10-CBIHBINT OKYIIBUIAPBI ayNAHIBIK PECYPCTHIK OPTAJIbIK
ca0aKkTapbl yaKbITBIHJA ayJaHHbIH Oacka Jla OKYyLIbUIapblHA IIeOepiliK CHIHBIOBIH KOPCETi,
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TaH Kauaslpasl. Lllebepiik ChIHBIOBIHIA OKYIIBUIAP 3KCKABATOP, MIAHCOPFBIII MEH CYOYpKaK
xKacan YHpeH/Ii.

OKymIbUTapAbIH TIOHTE JIETeH KBI3bIFYIIBUIBIFBIH OaiikaraH MEKTeOIMI3IIH TYJEri OChI
KYMBICTApJIbIH JKaIFachl OOJCBHIH Jem MeKTeOIMi3re OWbULBl OKYy KBbUIBIHIA Stem
3epTXaHaChIH ChINFa TapTThI.

[IpakTuKanbIK TarcelpMaiapibpl OpbIHIAY OapbICHIHIA TOHMAI TEPeH, opi HAKTHI
TYCIHETIHIr'iHE OCBI Kypc OapBICBIH/A KO3 KETKI3IM.

OchI Kypc asChIHAa OKYIIBUIAPBIM KEJIECIZCH JKETICTIKTEpre KO JKeTKi3mi: «baramas
9HEeprusi Ke3i — Hai3arail» FBUIBIMH KOOAChIH JKa3bll, aymaHAblK Oalikayma 1-opbIHIBI
WerneHce, oOJBICTRIK Oalikayma 3-opblHFa Me 00iapl. POOOTOTEXHHMKA OOWBIHINA ayNaHIBIK
Oalikay/ia IIaHCOPFBIII XKO0AaChIMEH KaTbICHII, 2-opbiHFa He 0oJiabl. [llaHncopFsim xobackiHAa
Arduino kosranTkeimbel 0ap. OOabicTeIK Daryn Ecoart GaiikayeiHzna ekl oKymbIM [ opbiH
uenenii. OOMbICTHIK «¥JIbl OHEPTANKBIIITHIKKA AJIFAIIKBl KaJgaM» OalKayblHAa €Kl OKYILBIM
III opein nenenal. OONBICTBIK «3eprae» FhUIBIMU jko0anap OaiikaybiHAa oKywbM II opbiHHAH
kopiHAl. OOnbICTHIK Ertis kaHamblHA OCBHl KOKYpC asChIHJA OKYIIbUIapbIM Oargapiama
asiChIHJa MHTEpPBbIO Oepnl. ©O3iM, o0mbIcThIK OutiM Oepyneri AKT OaiikaybiHaa 1-opbiH,
pecnyonmuKanbIK « Y 31K aBTOPIIBIK Oarmapiamay Oaiikaysiaaa 11 operia nenenaiM. 2019 xbutbt
aKmaH aibIHIa MEKTENTe ©TKEH OOJBICTHIK CEMUHAp/a OKYIIBLIAPJBbIH COJI YaKbITTaFbl Oap
*oOanapblHaH KepMme YHWbIMAACThIpbUIAbl. CeMuHap KaThICYIIbUIAPBI JKOFapbl OarajapblH
Oepirt KeTTi.

OjeduerTep
1. Acnama3zos JLI'., BapnamoB A.A. Y nuBurensHas ¢usuka. / Mocksa. Uznarenscreo MITHMO, 2005.
2. H.B. I'ymna «O uém momyanu yue6uuxm» // Mocksa. Biamoc. 2007 .
3. Enbkun B.W. HeobObrunsie yueOHbIe MaTepuaisl mo gusnke. // Mocksa. lkoma-TITpecc, 2000.

VJIK 372.851

HCHOJIb30BAHUE KOYUYHMHI'OBBIX TEXHOJIOI U
HA YPOKAX MATEMATHUKHU

Kymarona 3.M.
(CKY um. M. Koszvibaesa)

Ilepemensl, coBepiiarolecs B HbIHEIIHEM OOpa30BaHUM, XapaKTEPU3YHOTCS
MOBBIIIEHHEM TpeOOBaHUN K JEWCTBEHHOCTH U PE3yJIbTaTUBHOCTHU Ipoliecca MpenoJaBaHus.
I{esnp 00pa30BaTENLHOIO X042 COCTOUT OTHIOAb HE B Iepejaue MO3HAHUM, YMEHU, HaBbIKa,
CKOJIBKO B (DOPMUpPOBaHMM JIMYHOCTH OOYYalOLIErocss M CO3JaHMM €ro OCO3HAaHHOM
KU3HEHHOW NO3ULIMM. 3HAauMMa JAaJIeKO HE KOMIUIEKC TMO3HAHWN, YMEHMM TakXke METOJIOB
paloThbl, M3YYEHHBIX OOYYAIOIIKMMCS, HO €ro MOATOTOBJIEHHOCTh M YMEHHE HCIHOJIb30BaTh
JlaHHBIE TO3HAHMA B CiIydyae HaJOOHOCTH, HO KpOME TOTO COBEPIICHCTBOBATH TAaKXKe
MPUYMHOXKATh UX Ha MPOTSHKEHUH KU3HH.

B cBa3m ¢ [JgaHHBIM M3MEHSETCS 3HAUMMOCTB II€Jarora, IpenojaBareis: OH
CTaHOBUTCA CYOBEKTOM JI€ATENbHOCTH, HACTaBHUKOM, KOydeM, (acuiIMTaTOpOM XoJa
oOyuenus. IlpenonaBaTens B HbIHENIHEW MIKOJE B 3py HMHTEpHETa, TeM OoJiee ceidac ¢
UCIOJIb30BAHUEM JIUCTAHIIMOHHOTO OOYUYEHHsI, HE CUMTAETCS €AMHCTBEHHBIM BIIHATEIbHBIM
«UCTOYHMKOM 3HAHWI», MO 3TOM NpUYMHE HEMAIOBA)XHO CO3/1aBaTh KOH(UIACHIUAJIbHBIE,
MOJIE3HbIE B3aUMOOTHOILIEHUS C YYallUMHUCA. OTO OOCTOSTENBCTBO MPUBOJIUT K IOHUCKY
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WHHOBAIIMOHHBIX  00pa30BaTENbHBIX TEXHOJOTHH, OCHOBAaHHBIX Ha COTPYIHUYECTBE,
WHIVBUAYAIBHOM Pa3BUTHH TaKXkKe JABYCTOPOHHEM OOOTAIlICHWH OIbITa CyOBEKTOB
00pa30BaTEeNLHOTO X0/1a.

OpnHOl W3 TaKOBBIX TEXHOJOTHUH CUMTAETCsl KOY4MHT. B o0pa3oBaHue mpueMsI
KOYYMHIa IPUILUIKA ¢ OM3HECa, COpTa, MOJUTUKH, IKOHOMHUKHU. 3HAYEHUE PacCMaTPHUBAEMOTO
OTIpe/IeTICHUsI — B OpraHU3allMi KOHCYJIbTATUBHOW IMMOMOIIH, YTO MOET MOMOYb YEJIOBEKY
JTOXOJUTH J0 BKHBIX MY IIeJIEH B TUIAHUPYEMBIN TEPUOI.

KoyuuHr momMoraer mpeBpaTUTh >KU3HEHHBIC MPOOJIIEMBI B 33aJla4d, KOTOPHIC MOYKHO
PEIIUTh C TOMOIIBIO COOCTBEHHBIX PECYPCOB, O CYIIECTBOBAHHUHM KOTOPHIX YEIOBEK IMOPOM HE
norageiBaercs. [1] Tlo muenuto H.A. 3bIpsiHOBOH, Ha3HAYeHWE KOYYHHTa B OOYYCHUU —
MOMOTaTh OOYYaIOIIUMCSI aKTUBHO M CO3HATEJIBHO YYUTHCA, MOJACPKUBATH UX HAMEpPEHUS
CaMOCTOSTEIPHO TPUOOpETaTh 3HAHUSA, CIIOCOOCTBOBATH TOMY, 4YTOOBI OHH MOTJIH
MaKCUMaJbHO HCIIOJIb30BaTh CBOM MOTEHIIMA, Pa3BUBATh HABBIKH, JIYIIEC BBHITIOJHATH CBOU
yueOHbIe 00SI3aHHOCTH U B PE3yJIbTAaTe — JOCTHTaTh JKEIAEMBIX PE3yIbTaTOB. [2]

Muccust  mpenojaBaTens-Koyda  COCTOMT BO  (pOpMHpOBAaHMM  KOM(OPTHBIX
00CTOSATENTLCTB € I1ENbI0  OOy4YeHHs Takke (POpMUpOBaHUSA, CO3JaHHE aTMOC(hEpbI
npeycneBaHus. M3bsacHssch 00 crocobax pemnieHusi MpoOieMbl CO3/IaHUU YHHBEPCATbHBIX
YUICOHBIX IEUCTBUM, OOYJarONIUXCs CpeICTBaMH MpeaMeTHOH cepe «MaremaTrkay, OIHUIIeM
OTIpENIeTICHHBIE CIIOCOOBl TaKXKE TEXHUKU KOYYWHTA, MPAKTHKYyeMble B 0Opa30BaTEIHHOM
nporecce.

Cnupane npaxmuxu. HacTtymaeT ¢ mepuofa Ha4YaJbHOTO pPa3bSICHEHHUS TaKKe
JNEMOHCTpalMi  MaTepuana. Bcermen 3a Heil BbITeKaeT »dTam  peduieKCuu  oOydeHws,
JOCTUTHYTOTO B XOJ€ TepBOHauanpHOM craguu. Ilocine wyero e MPOXOAMT 3Tal
(dhopMynTUpOBaHUs ONpPEAENeHHBIX 3aK/IIOUEHUN KacaTelbHO Mporpecca, JAOCTUTHYTOIO B
HaMpaBJIE€HUH OKOHYATENIbHON 1enu. DuHambHBIA ATalm MOAPA3yMEBACT IUIAHUPOBAHHUE
cienyomei npaktukd. [Ipouenypa mMTcs COrjgacHO CHHMpanu, MO Mepe oOoramieHus
MM03HABATEIHHOI'O OTbITA YUaITUXCS.

Koneco paszsumus. ITlogoOHoe Kojeco oQopMIIIeTCs KaXIbIM OO0yJaromuMCs
COTJIACHO MCXO0/1aM MTPOBEPOUHBIX Pa0OT B MEPUO]I UCCIEAOBAHMS TEMbI HIIM COTJIACHO UTOTaM
CaMOOIIeHKH, coryacHo mkaie, ¢ 1 7o 10, roe 10 — yBepeHHOoe oOnamaHue marepuaiom,l—
TOJIBKO 3HaHHE O €r0 CylIeCTBOBaHUM (pHC.1).

PI/ICYHOK 1. Koneco pPa3BUTHA 110 TEMC ((HpOI/ISBOI[HaSI»
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8 CeKTOpOB Kpyra, Ipe0CTaBICHHbIC HA PUCYHKE 1, IpeInoiaraooT:

. [lonsiTre 0 MPOW3BOAHON PYHKIINU, TEOMETPUUECKUIN CMBICI POU3BOTHOMN

. DU3UYECKUI CMBICII IPOU3BOAHOMN

. YpaBHeHHe KacaTenbHOU K rpaduky QyHKIIUU

. [IpousBoIHBIE CYMMBI, PA3HOCTH, MPOU3BEICHHIE, YACTHOTO

. [Ipon3BOTHBIC OCHOBHBIX AJIEMEHTAPHBIX (PYHKITUN

. Bropast npousBoiHas u ee pU3MUECKUil CMbICI

. [IpuMeHeHre MPOU3BOIHOM K UCCIICI0BaHMIO (DYHKIIUI U MOCTPOCHUIO rpa)uKoB.

. [Ipumepsl UCONIB30BaHMS TPOU3BOJHOM JIsI HAXOKJACHHS HAWITYUIIErO PEIICHUs B
MPUKIIAHBIX, B TOM YHCJIE€ COLIMAIBHO-3KOHOMUYECKHUX, 3aadax

CneyuanvbHulil aneopumm pabomsl Ha ypoKe

Bamemy BHIMaHHIO ITPEIOCTABJICH aJITOPUTM: BUIOM3MEeHEHHAs Moieih GROW.

Moaens GROW noapasymeBaerdersipestana: Reality, Goal, Options, Will.

Reality - Onpeznencnue Tekyiiel mo3umnun (Kojaeco Oananca)

Goal - 3amanue nenu (JIMCT 0XKUIAHUIT)

AJNTOPUTM MpeJroiaraeT U3MEHEHHEe TMOPsIKa, TO €CTh I Hayaja OMpEeNesioTCs
HEJIOYETHI, a JIUIITh TIOTOM CTaBHM IIEJIH.

[TepBrie aBa mara meroaukun GROW ObuTH BBITTOTHEHBI B HaUaje ypoKa.

Options - Ha [maHHOM Iare OMPEAESIOTCS BO3MOXKHOCTH. Kakue maru MOXHO
MPEANPHUHSTH?

Will - ma srom srtame HeoOXOAMMO TepelTH OT MmaaHa K aekcTBui0. CTOWT
OTIPENICTTUTh, KaKKe peaabHbIC Iaru CAeaeT YYeHUK, OH CaM JIOJDKEH IIPUUTH K ITOMY.

JIaHHBII aNrOpUTM XapaKTEpEeH TEM, 4YTO MPOUCXOJUT HHTErpanus KOYYHMHTOBBIX
WHCTPYMEHTApHUEB. OTO NPHUBOAUT K Oosnee 3hHEKTUBHOMY OOYy4YEHUIO, CICIHAIbHBIN
QITOPUTM HMHCTPYMEHTApUEB CMOKET TMOBBICUTH OOIIMIA YpPOBEHb MPO(HECCHOHATBEHOTO
MacTepCTBa, MO3BOJMUT BBISIBUTH MpoOesbl B yueOHOU moArotoBke. Ero peanuzanusi okaxeT
CYIIECTBEHHYIO ITOMOIIb B yIY4IIEHUH BCETO 00pa3oBaTeNIbHOTO Mpoliecca

Bvisoo: B pe3ymbraTe KOJJICGKTUBHOM JESITCIBHOCTA B ¢dopMaTe KOYYHHTa,
oOyuaroniuecss BbIpaOaThIBAIOT JIMYHBIE CTPATErwH, IUIaHBI, Y4aTcsi NPUHUMATh H
paHXKMpPOBaTh OTBETCTBEHHOCTh (PETyISTUBHbIE W KOMMYHHUKaTuUBHble YVY][), HaxoIuTh
pe3ynbTaTUBHBIC CIIOCOOBI PEIICHHS y4eOHBIX 3a1ad U MmpoldsieM (y4eOHO-ITO3HaBaTEIbHBIC
YV ).

Koy4nHroBsle TEXHOJOIMM HAa YpPOKax MAaT€MAaTHKH MOTYT BJIUSATH HE TOJBKO Ha
YMCTBEHHbIE CIIOCOOHOCTH, HO U Ha Pa3BUTHE HABBIKOB IIEJICTIOJIATaHUS M IJIAHUPOBAHUS.
Koyuunr - 310 mnpueM oOy4deHUs, KOTOPHI TMOMOTaeT YYE€HHKaM Jy4llle YycBauBaTh
nH(pOpMaLHIO.

CONOOIT A~ WN PR

Jluteparypa
1. M. Memus. «Kak ycunuts cBoro cuny? Koyuuar» 10 ctp.
2. 3vipsinoBa, H.M. Koyuunr B o0y4enun noapoctkoB / H.M. 3bipsiHoBa / BecTHUK NpakTHYECKOW ICHXOJIOTHH
obpazoBanwust. - 2004. Nel. C. 46-49.
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YK 378.147

NHTEPAKTUBHBIE UT'POBBIE TEXHOJIOI'H
B YCJIOBUSAX JETCKO-IOJPOCTKOBBIX KJIYBOB

HUcknnauposa I'.b., Kacenosa A.HU.
(KT'Y «I"opoockoil 0emcKo-10HOMEeCKULl YeHMpP 6HEUKOIbHOU padomol»)

... Irpa — myTh J1eTel K MO3HaHUIO MHUpA,
B KOTOPOM OHH JKHUBYT U KOTOPBII MPU3HAHBI U3MEHSTD.
M. TI'opbkuii

Urpa - Bua nesTenbHOCTH, HAIIPaBJICHHBIM Ha BOCCO3/IaHUE U YCBOEHHME COLIMAIbHBIX
OTHOIIEHWH, B KOTOpPOM (OPMHUPYETCS U COBEPIIEHCTBYETCS COLMAJbHO aKTHBHAs
WHIUBUAYAIbHOCTh peOeHka. [l nereil HeoOXOOuMMO co3JaBaTh CHEHUAIbHOE HIPOBOE
MIPOCTPAHCTBO, B KOTOPOM ObI peOEHOK MOI HE MPOCTO BCTYNATh BO B3aUMOOTHOLIEHHS CO
CBEPCTHHKAMH W OJM3KAMH B3POCIBIMH, HO U aKTUBHO YCBaWBaTh 3HAHUS, HOPMBI, IIPaBHIIa
oOuiecTBa, UHBIMU CJI0BaMU (POPMHUPOBATHCS KaK COLIMATBHO KOMIETEHTHAS JIMYHOCTD.

OCHOBHBIM MPUHILIUIIOM HMHTEPAKTUBHOM WrpoBOil pabOThl € TPYIION SBISETCS
0oJbIIOE BOBJEYEHHE B pabOTy caMHX YYaCTHMKOB TIpYININbl M MPEIOCTABICHHE UM
BO3MOKHOCTH HaxOAWTh OTBeTHl camMuM. COrlacHO HEKOTOPHIM HMHTEPAKTHBHBIM
(BOBIEKAOIIKMM) TIOIXOJaM K OOydYaromIMM METOJMKaM, 4YeJIOBEK Jyd4llle YyCBauBaeT
MHGOPMALIHIO U JTyYIlIe UCIIONIb3YET ONBIT, IPUOOPETEHHBIN UM CaMUM.

bnaronapst UTpOBBIM TEXHOJIOTMSIM MOJEIUPOBAaHHUE B3POCION MKU3HM Ha 3aHATHIX
JIONOJIHUTEIBHOTO 00pa30BaHMsl CTUMYJIUPYET Yy CETOAHAIIHUX JeTed W IOJPOCTKOB
I'PaXJaHCTBEHHOCTb, T'MOKOCTh MBIIIJIEHUS W IOBEIEHUs, NPUHATHE HOPM M IpaBUI
MOBEJICHHUsI B colluyMe. BakHas poJib B JaHHOW MOJENN NPHUHAUIEKHUT 3aKIHOUYUTEIBHOMY
OoOCyXJIeHHI0, B KOTOpPOM peOsiTa COBMECTHO aHAIM3UPYIOT XOJ Y4eOHO-HUIPOBOTO
B3aMMO/ICHCTBHS U PE3YJIbTAThl UT'PbI, COOTHOCST UI'POBYIO MOJIEIb M PEATIbHOCTD.

HrpoBble neaaroruyeckue TEXHOJOTHMHM B YCIOBHSX JE€TCKO-IIOJPOCTKOBBIX KIyOOB
MIO3BOJISIOT pellaTh caMble Pa3HOOOpa3Hble 00pa30BaTeNbHbIE U BOCIIMTATENIbHBIE 3aJaUu:

- IOMOTaeT 0OPECTH YBEPEHHOCTh B CBOMX CUJIAX, BEPY B JIIOJIEH, ONTUMU3M;

- o0ecrieunBaeT HaCTPOM Ha JKU3HEPAJOCTHOCTb, HA Pa3BUTHE M BO3BBILICHHE CeOs,
BbIPAOOTKY IPUBBIYKH K IOCTOSIHHOMY CaMOCOBEPLICHCTBOBAHUIO U CAMOBOCIIUTAHHUIO;

- BOCIIMTBHIBAET OTBETCTBEHHOCTb, aKKYPaTHOCTb

B yenoBeueckoi mpakTUKe UTPOBasi AEATEIILHOCTD BBIOJIHACT TaKue (PyHKIIMU:

1. pasBiekarenbHyr0 (3TO OCHOBHas (YHKUMS WIpbl - pasBieyb, JOCTaBUTH
JI0BOJICTBUE, BOOYILIEBUTh, IPOOYAUTH UHTEPEC);

2. KOMMYHHMKATHUBHYIO: OCBOCHHUE TUAJICKTHUKHU OOLEHHUS;

3. caMopeanu3allyu B UI'Pe KaK NOJUTOHE YeI0BEUYECKON MPaKTUKH;

4. urpoTepaneBTHYECKYIO: MPEOAOJICHNE PA3IMYHBIX TPYAHOCTEH, BO3HUKAIOUIUX B
JPYruX BUAAX KU3HEAEATEIbHOCTH;

5. JMarHOCTUYECKYIO: BBIABJICHHE OTKJIOHEHHH OT HOPMATUBHOIO IOBEACHUS,
CaMOIIO3HAaHUE B NIPOLIECCE UTPBI;

6. (QYHKIMIO KOPpPEKIMH: BHECEHHWE MO3UTHUBHBIX W3MEHEHUH B CTPYKTYpYy
JMYHOCTHBIX MOKa3aTeneil;

7. MEXHAIMOHAJIPHOW KOMMYHHUKAI[MM: YCBOEHHE €IUHBIX JJIsI BCeX JIIOJei
COLIMANIBHO-KYJBTYPHBIX IIEHHOCTEH;
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8. coumanu3anuy: BKIIOUYEHHE B CHCTEMY OOIIECTBEHHBIX OTHOIICHHH, YCBOEHHE
HOPM YEJIOBEYECKOTO OOIIEKHUTHUS.

BonbmmHcTBY HMrp npucyimu yetsipe riaasasie uepTsl (o C.A. [lImakoBy):

« CBOOOJHAS Pa3BUBAIOMIAS JIEATEIBHOCTH, NPEANPUHIMAEMAs JUIIb 0 YKEJIAHHIO
pebeHKa, paan yIOBOJIBCTBHS OT CaMOTO Ipolecca ASATeIbHOCTH, @ HE TOJIBKO OT pe3yabTara
(mpouierypHOE yI0BOJILCTBUE);

o TBOpPYECKMH, B 3HAYUTEIBHOM Mepe HMMIPOBHU3ALMOHHBIA, OYEHb AKTUBHBIN
XapakTep 3TOH AeATeNbHOCTH («I10JIe TBOPUYECTBAY);

¢ DMOLMOHAJIbHAA IIPUIIOAHSITOCTh JIESITENIbHOCTH, COIIEPHUYECTBO,
COCTA3aTENIbHOCTh, KOHKYPEHIMSI U T.H. (4yBCTBEHHAs NPUPOJA WIPHI, «3MOLUOHAIBHOE
HaNPSDKEHUEY).

B crpykrypy uWrpsl Kak JA€ATEIbHOCTM OpPraHMYHO BXOJUT IIeJIeNoJIaraHue,
IUIAaHUPOBAHUE, pealu3alvs LeNH, a TaKKe aHalu3 pe3yiabTaToB, B KOTOPBIX JUYHOCTh
MOJHOCTBhIO  peanm3yeT ce0sd Kak CcyObekT. MoTuBalMs UTPOBOM  JESTEIHHOCTH
obOecnieunBaeTcs €€ JI0OPOBOJBHOCTBIO, BO3MOXKHOCTSMHU BbIOOpAa UM DJIEMEHTaMU
COpPEBHOBATENIbHOCTH, YJIOBJIETBOPEHUSI MOTPEOHOCTH B CAMOYTBEPKACHUU, CaMOpeaIn3alliH.

B cTpykTypy Urpsl Kak npoiecca BXOISAT:

1. pounu, B3siTHIE HA CE€0sl UTPAIOIIUMU;

2. WrpoBbIE JICHWCTBUS KaK CPEICTBO peATM3aAIH ATHX POJICH;

3. urpoBoe ynorpeOieHHe MPEIMETOB, T.€. 3aMEIICHNE PEeaTbHBIX BEUIeH UTPOBBIMH,
YCIIOBHBIMH;

4. peasilbHbIE OTHOLIECHUS MEKIY UTPAIOLINMU;

5. croker (conmep)kaHue) — 001acTh JEHCTBUTEILHOCTH, YCIOBHO BOCITPOM3BOIMMAS

B UTpeE.
10.B. Teponumyc BBIJICITHIT CJIeIYIOINe (bakTopHI, crocoOCTByIOITHE
BO3HUKHOBEHHUIO UTPOBOTO MHTEpECa:
1. yIOBOJBCTBHE OT KOHTAKTOB C TApTHEPAMH IO UTPE;

2. yIOBOJIbCTBHE OT JEMOHCTpPAILIMH MTAPTHEPAM CBOUX BO3MOXKHOCTEH KaK UTPOKa;

3. azapT, OT OKUJAHUS HEMPEIBUICHHBIX UTPOBBIX CUTYallMi U MOCIIEIOBATEIbHBIX
WX pa3pelieHuil B X0e UrpPhI;

4. HeoOXOJMMOCTh NPUHUMATh PEIICHUS B CIOXHBIX U YacTO HEOMpPEeesIeHHBIX
YCIIOBUSX;

5. YIOBJIETBOPEHHE OT yCIeXa — MPOMEKYTOYHOIO U OKOHYATEIILHOTO;

6. yIOBOJILCTBHE OT IpOlLiecca — MEPEBOIIOUIEHUE B POJIb, €CIIM UTPA POJIEBAs.

TpebGoBanusi k wurpam B 00pa3oBaHWU, OOECIEUUBAIOLIUE TMPUBICKATEIBHOCTD
WHTEPAKTUBHBIX UIP:

« MUrposas 06004Ka: JOHKEH OBITh 3aJ]aH UTPOBOM CIOXKET, MOTUBUPYIOUINI BCeX
BOCITUTAHHUKOB Ha JOCTH)KCHHE UTPOBBIX IIeJICH.

« BKiIOueHHOCTH KaKI0T0: KOMaH/IbI B 1I€JIOM U KaJI0T0 UTPOKa JIUYHO.

« Bo3moxHOCTB AelicTBUS IS K&KJOTO BOCIUTAHHUKA.

o PesynapTar urpbl 10JoKeH OBITH Pa3MYeH B 3aBUCUMOCTH OT YCHJIMH HIPAIOIINX;
JIOJKEH OBITh PUCK HEYAA4H.

« HUrpoBble 3a1aHus AODKHBI OBITH OJOOpPaHbl TaK, YTOOBI UX BBINOJIHEHUE OBLIO
CBSI3aHO C ONpEJENCHHBIMHU CIOXKHOCTAMHU. C Jpyroi CTOpPOHBI, 3aJaHHs JOJDKHBI OBITH
JOCTYIHBI KQXJIOMY, T0O3TOMY HEOOXOJUMO YUUTHIBaTh YPOBEHb YYACTHUKOB MI'PbI U 3aaHUs
noaoupaTh OT JIErKuX (A7 oTpabOTKM Y4eOHOrO HaBblKa) O TE€X, BHIMNOJIHEHHUE KOTOPBIX
TpeOyeT 3HAUUTENbHBIX YCHINN ((OPMUPOBAHNE HOBBIX 3HAHUN M YMEHUH).

« BapuatuBHOCTP — B UIpe HE JOJDKHO OBITh €JMHCTBEHHO BO3MOXKHOTO ITyTH
JOCTHKEHUS LIEIH.
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[lepen memarorom JOMOJIHUTETBHOTO OOpa30BaHMsI CTAaBUTCS 3aJada HAWTH
WHTEPAKTHBHBIC METOJBl BO3JCHCTBUS HA JIMYHOCTh peOeHka. MMeHHO wrpa 3aHuUMaeT
LEHTPAJIbHOE MECTO B €ro KH3HH, IJIe OH YYBCTBYET ceOs B 0e30MacHOCTH, KOM(OPTHO,
OLIYIIAET MICUXOJIOTHYECKUI MPOCTOP U CBOOOTY.

Baxxna posib memarora, KOTOPBI OpraHuU3yeT HUIPOBOE IPOCTPAHCTBO, HIPOBYIO
CUTYaIuI0. YMEHHUE BOBJICYb B HI'PY CTOJBKO YYaCTHHUKOB, CKOJLKO HEOOXOIUMO, OOBSICHUTH
caM TPOLECC WIPbl — BCE O3TO TpeOdyeT OT Ienarora BBICOKOTO MPO(ECcCHOHATH3MA.
WHTepakTHBHAS TEXHOJIOTHS TPOBEACHUS WIP 3aKIIOYACTCS B TOM, YTOOBI pEOCHOK MOT
CaMOBBIPA3UTKCS, CAMOYTBEPIUTHCS, MO3HATh CeOsl M JAPYruX, 4TOOBI JETSAM B UTpe OBLIO
JIETKO U YIOTHO.

B urpax coBpeMEHHBIX JIETCH B CBS3M C IMPOWCHICANTUMHU U3MEHECHUSMHU B OOIIECTBE
BO3pacTaeT 3HAYCHHE IMOABIIKHBIX UTP C MPAaBUJIAMH, B KOTOPBIX MOOMIIM3YIOTCS JYXOBHBIC
cwibl peOeHKa B JIOCTIDKEHWH CaMOCTOSITENIbHO —BBIIBHTAcMbBIX 1ienedl. [IpaBwmia,
PETYIIHPYIOIINAE COIHATBLHBIC OTHOIICHUS B UTPE, CIIOCOOCTBYIOT COIMATH3AIUH JITIHOCTH
pebeHKa, Tak Kak ¢ IIOMOTIBIO MPABUJI OH alpoOHpPyeT U MPAKTHKYET CBOM COIMATBHBIN OITBIT,
9TO BJIMSET W Ha COJACpKAHWE, W HAa KAYeCTBO MPOTEKAHUS CAMOCTOSITCIIBHOW HWIPHIL.
ComnuaibHBI OMBIT ¢ BOCHPHUATHEM WIPOBBIX MPaBWI YIIyOIseTcs W CIIOCOOCTBYET
YBJICKATeIILHOMY TIPOKHBAHUIO UM CiokeTa B urpe. Co3HaHHE CBOCH CaMOCTOSITEIBHOCTH
CTAHOBHUTCS HWCTOYHHUKOM JIETCKOW yBEPEHHOCTH, KOMMYHHUKATHBHBIX OTHOIICHUH C
OKPY)KAIOIIUMH, CTAHOBJICHHUS COITUATA3UPYEMOM JIMYHOCTH.

Hrpa nmomoraet BxoxaeHHIO peOeHKa B 001mecTBo. Yepes urpy pedeHoK 3HAKOMHUTCS C
OTHOIICHHUSIMH JTIOJICH, Pa3IMUHBIMH MPOPECCHIMH, TPOOYyeT ceOsl B Pa3sHBIX COIMHATBHBIX
POJISIX.

[MocpencTBOM HIpbl MPOHMCXOAMT BKIIOYCHHE PEOCHKA B CHUCTEMY OOIIECTBEHHBIX
OTHOIIICHWH, YCBOCHUE B OTPAO0OTKA HOPM TTOBEICHUS M YEIIOBEUECKOTO OOIICKHUTHSI.

HaGnrogas 3a urpoit Aeteil, MOKHO 3aMETUTh, YTO HE BCE JCTH YMEIOT UrpaTh. JTO
Ka)XeTCss HEBEPOSITHBIM, HO 3TO Tak. Hama 3amadya cOCTOWT B TOM, YTOOBI Hay4YHTh JCTEH
UTpaTh, a 3HAYUT - HAYIUTH JKUTh.

[TpuoOmuTh AeTei K WUrpe MOXKHO, IEJICHAPABICHHO CO3/aBasi UTPOBBIC CHUTYaIlUH.
Onu cTaBsT peOCHKa B HOBBIC YCIIOBUS, N3MEHSIOIINE MTPUBBIYHBIA X0 €T0 KU3HU, TPeOYyIOT
OT HEro HOBOU MojenH noBeaeHus. E€ BpIpaboTKe NpeamecTByeT peduiekcus, OCMBICICHHE U
MIEPEOCMBICIICHHE CIIOKUBIICHCS CUTYAlINH.

C TNOMOIIBI0 UTPOBBIX WHTEPAKTHBHBIX TEXHOJOTHHA Pa3BUBAIOTCS M TBOPYECKUE
ciocoOHOCTH peOeHKa. B ToM umcie pedb MAET O Pa3BUTUM TBOPYECKOTO MBIIUICHUS U
BooOpakenus. [[is Toro ytoObl paboTta B rpymme Obia 6onee 3hpHEeKTUBHON U HUHTEPECHOH,
pu pa3paboOTKe UTP, a TAKIKE TUIAHUPOBAHUY 3aHATHIA, TIEIarOrH-0PraHU3aTOPhl UCIOIB3YIOT
CIICAYIONINE METOAMKH, TPUMEHSIEMble MpU paboTe ¢ TPYNIOW: MO3rOBOH IMITYpM,
COTJIAIICHUS, CHEXXHBIM KOM, KapTHPOBaHHE, KApTOUYKH, POJICBBIC MIPhI, UTPbl HA MPHUPOJIC.
Hcnonp3oBaHruEe UTPOBBIX MPUEMOB M METOJIOB B HECTAHIAPTHBIX, MPOOJIEMHBIX CHUTYAIHSIX,
TpeOyrImMX BBIOOpA pEUICHHUS W3 psja albTepHATUB, Yy JeTed Qopmupyercs TuOKoe,
OPUTHHAIEHOE MBIIIICHHE.

Ha 3aHATHIX KPY>KKOB SKOJIOTHYECKOTO M KPACBEIUECKOTO HAMPABJICHUS TPOUCXOIUT
0oJyiee TeCHBIH KOHTAKT C MPHUPOTHBIMU 00beKTaMHU. CyTh CHCTEMBI SKOJOTUYCCKUX UTP U
3aJlaHUH 3aKJII0YaeTCsl B CIOBaX M3BeCTHOM mucatenbHullbl Pagen Kapcon «UTtoOb1 peGeHOK
COXPaHUJI CBOE €CTECTBEHHOE YYBCTBO YAMBIICHUS, OLIYIICHHE YyJa...eMy HYXKHO OOIIeHHe,
Mo KpaiiHeW Mepe, C OJHHM YEIOBEKOM, C KEM MOKHO ObLIO OBl MOAETUTHCS PAJAOCTHIO U
OTKPBITUSIMHU TallH OKPY)KAIOIIETO MUPA. . .».

[lemaroru TOTOJIHUTEIILHOTO OOpa30BaHUS MPOBOAT CEPUI0 WHTCPAKTHBHBIX UIP Ha
npupone, Hampumep «Mrpa Ha BbDKHBaHWE», «CHASYMIA KpYyr Cpelbpl OOUTaHHS»,
«BomnmeOHbie TsTHAY, «3ByKOBas Kapra»y, «OXoTa 3a COKpOBHIIAMH». BOCHUTaHHUKH HE
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TOJIBKO CTPEMWINACHh YBHJETb OKPYKAIOIIMM MHUpP, HO W BHHUMATEJIBHO BCIYIIWBAJINCH,
IBITAIACH YIIABIMBATh 3allaXd MPHPOJIBI, OIIYNBIBAIH OOBIYHBIC, Ka3aJOCh Obl, MPUPOIHBIC
OOBEKTHI: JIUCTbA, MOX, TpaBy... CTOpOHHeMY HAONIOJATENI0 MOXKET I0Ka3aThCs, YTO
nonoOHast jaesTesnbHOCTh OecrosiesHa. Ho we persim. OTKpBITHA, CAETaHHBIE HAa TaKUX
OOBIYHBIX O0BEKTaxX, OYKBaJIbHO MOTPACAIOT HMX. «S1 Haydymiach MOHUMATH OKPYXKAIOUIYIO
Cpeny...», «JIsl MeHsl ObLJI0O HOBOCTBIO, YTO PECYPChl 3€MJIM HACTOJIBKO Malibl...», «Eciau B
MPUPOJIE MTPOU3OMIET KaKasg-TO KaracTpoda, TO OHa KOCHETCS M MEHS» - TaK OTBEYAIU JIETH
II0CJIE MEPOIIPUATUI HA IPUPOJE.

Takum o00Opa3oMm, HWIpPOBBIE TEXHOJOTHMH TECHO CBSI3aHBI CO BCEMH CTOPOHAMH
BOCIIUTATENbHON U 00pa3oBaTenbHOW pabOThl M PEIIEHUEM €ro OCHOBHBIX 3a1ad. OgHaKo
CYIIECTBYET aCIEeKT MX HCIOJIb30BAaHMs, KOTOPBIM HAIpPABJIEH HA IOBBIIICHUE KayecTBa
MEJaroruyeckoro Mpouecca 4epe3 pelleHue CUTYaTUBHBIX MPOOJeM, BOZHUKAIOIIUX B XOJE
€ro OCYIIECTBJIECHUA. briarogapss 3TOMYy HIPOBBIE TEXHOJIOTMM OKAa3bIBalOTCA OJHHUM U3
MEXaHHU3MOB PETYIHpPOBaHUS KadecTBa OOpa30BaHUSA: OHU MOTYT OBITh HCIOJIB30BaHBI IS
HUBEIUPOBAaHUS (U3BATHUS) OTPULATENBHBIX (DAKTOPOB, BIMSIOMIMX Ha CHUYKEHUE €ro
s¢dextuBHOCTU. ECiiM ¢ A€ThbMU 3aHUMAIOTCS UTPOBOM Tepanue CUCTeMaTU4YeCcKH, TO OHU
MPUOOPETAIOT CIOCOOHOCTh YMPABISATH CBOMM IOBEACHUEM, JIETYe MEPEHOCUTH 3aIlpeThl,
CTaHOBsATCA Ooynee THOKMMU B OOIIEHWHM M MEHEE 3aCTEHUYMBBIMH, JIETYe BCTYNAlOT B
COTPYIHHMYECTBO, OoJiee “NPHCTOMHO” BBIPAXXKAIOT THEB, M30ABISIOTCA OT cTpaxa. B mux
UTPOBOI JESTEIbHOCTH HAUYMHAIOT Mpeo0iasaTh CIOKETHO-POJIEBBIE UIPHI ¢ OTOOpakKeHUEM
OoTHOIIEHW Jrojed. Hampumep, Ha 3aHATHAX KpykKa «JIUTepaTypHO-TBOPUECKUID)
BOCIIUTAHHUKY MOJYYArOT ONBIT, KOTOPBIN IMO3BOJIUT UM UTPaTh B POJIEBBIE UIPHI, YHaCTBYS B
TaKUX CIEKTaKIsIX Kak «Y JykoMmMopbsi Ay0 3eneHblil», «Crapble CKa3Ku O TIJIaBHOM,
Pa3IUYHBIX CLIEHAPHSIX aruTOpUrai.

B xauectBe oxHOro u3 3(QQPEKTUBHBIX BHJIOB HUIPOTEPANEBTHUUECKUX CPEJCTB
HCIOJIb3YIOTCSL HAPOJHBIE WIPHI C KyKJIAMH, IOTEIIKaMH, XOPOBOJAMH, WUI'PaMU-LIyTKAMHU.
TearpanbHO-UrpoBasi JEATENbHOCTh B MEPONPUATHAX, oOOram@aer JeTeil B LEJIOM HOBBIMU
BIICUATJICHUSMH, 3HAHUSAMH, YMEHUSMH, pa3BUBAaeT MHTEpeC K JMTEpaType, TeaTpy,
(bopMupyeT AMATOTHYECKYIO0, SMOLMOHAIBHO-HACHIILIEHHYIO pe4b, AKTHUBU3UPYET CIIOBaphb,
CIOCOOCTBYET HPABCTBEHHO-3CTETUYECKOMY BOCIIUTAHUIO KaXKI0r0 peOeHKa.

HHTepakTHBHBIE WIPbI C 3JIEMEHTaMHU (OJIBKIOpa OYEHb JIIOOSAT JETH BO BpeMs
IIPOBEACHUS €XEroJHbIX Npa3aHukoB «Haypsi3 meiipamsl», «Kac Gatbip», «MacieHunay.
Hcnonp3ys B 1eJarorudyeckoM IPOLECCe HApOIHBIE WIPBI, IIEAArOTH HE TOJIBKO PEaIU3yIOT
oOyyaromue ¥ pa3BUBaOIIMEe (YHKLUUU UICPOBBIX TEXHOJOTHHM, HO W pa3iIdyHbIe
BOCHMTATENbHbIE (DYHKLUUU: OHM OJHOBPEMEHHO NPUOOIIAI0T BOCHMTAHHUKOB K HAapOJHON
KYJIBTYpE.

B xiy0e umeercs HIMPOKHM CIIEKTP BO3MOXKHOCTEH AJISl CO3/1aHUSI MHTEPAKTUBHBIX
UIpOBBIX cUTyauui. Harmpumep, UHTEIEKTyadbHble HIPbl «YMHBIM ObITh MOKHO», KBH,
KOHKYpC 3HAaTOKOB «BeceHHMH [E€Hb NTHUL», BUKTOPUHBI, KOHKYPCHI IOCJIOBHII, 3araiok
BBICTYNAIOT B JIBOMHOM IJIaHE — KaK MI'POBOM M Kak y4yeOHO-IO3HaBaTEJbHBIN pe3yibTar.
Urpsi-nnyremectsuss  «Ilo crpanunam ucropum», «Mou ropom», «Moss Poauna — mon
Kazaxcrany, «Kem Ob1Tb? Kaxum 0bITh?», «lIpurnamaem Ha kocMoapom», «B kparo 6enbix
6epes» , «TaliHbl MPUPOIBD» TOMOTAOT B BBIOOpe Oyaymiel npodeccun. TpaaulOHHBIMU B
KIy0Oe SBISIOTCS CIIOPTUBHO — OHKOJIOTHYECKHE WIpbl  «3eMis - Haml oO0mui Jom»,
«Kpyrocserka B roctsax y ckazkw», «OcTpoB cokpoBuil», «lllyrounas onmmnuana», KBecT
«CHHsA ITHLAY.

[lenaroru — opranu3aTropbl U MeJarord JOTOJHUTEILHOTO 00pa3oBaHMs B YCIOBUAX
JIETCKO-TIOAPOCTKOBBIX ~ KIIyOOB ~ CTaparloTCsl MPHUBJIEKATh «TPYAHBIX IOAPOCTKOBY» K
MOJITOTOBKE MEPONPUSATHH, JOBEPSIOT UM OTBETCTBEHHBIE YYAaCTKU PaOOTHI, BKIIOYAIOT UX B
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CHUTYalluu, KOTOPbIe TPeOYIOT BOJIEBOTO YCHIIUS AJIS IPEOJ0JIEHUSI COOCTBEHHBIX ciabocTeit U
T. 1.

UroObl mpo¢uinakTuyeckas padoTa MO NPEenyNpekICHUI0 ICBHMAHTHOTO IOBEICHHUS
MOJIPOCTKOB Obla 3(PeKTHBHON, HEOOXOIMMO, MOCPEACTBOM HHTEPAKTHBHBIX HIPOBBIX
MOMEHTOB, ()OPMHPOBATH Y BOCIHUTAHHUKOB TO3UTHBHOE OTHOIIEHHWE K CaMUM cebe U K
OKpY)KarollleMy OOIIECTBY, YKPEIUITh YYBCTBO CaMOYBa)XEHMsI, pa3BHBaTh CIIOCOOHOCTH
KPUTHUYECKH MBICIUTh, YMETh CTaBUTh COLMAJIbHO 3HAYMMble LE€IM U T[PUHUMATH
OTBETCTBEHHBIE PEIICHHUS.

B mpormecce ydacTust B TakMx Wrpax JeTH ydaTcsl oOmeHuto, mpoOyroT celds B
pa3IMyYHBIX poisIX M cuTyanusx. OHM ydaTcss ObITh JUAEpaMH U MOJUUHATHCS PELICHUIO
OonpimHCTBA. PoneBbie urpsl «Cnenoil U noBoabIpb», «MaproHeTKa», «BbITh yBepeHHBIM —
9TO 3/I0POBO!» TMO3BOJIAIOT MOAPOCTKAM HAa COOCTBEHHOM OIBITE TTOUYBCTBOBATH, YTO 3HAUHUT
OBbITh 3aBUCUMBIM. KOMY — TO M3 yYaCTHUKOB OHO MO’KET HAIIOMHUTh OTHOIIIEHUS B CEMbE, B
KJlacce, BO JBOpE, KOMIaHWM. Takue MHTEPaKTUBHBIE WUIPbl MMOMOTAIOT MOJPOCTKY OoJjee
OTUYETJIMBO OCO3HATH )KM3HEHHBIE POJIM U CBOIO MO3UIIHIO.

[IpoBeneHue pa3inMuUHBIX UIP — COPEBHOBAHMH HMMEET OOJIbILIOE 3HAYEHHE €lle U
MOTOMY, YTO JI€TH BUIAT Cpa3y pe3yJabTaT CBOEH pabOThl, a TaKKe CBOM MOJIOKUTEJIbHBIE U
oTpulaTeNbHble CTOPOHbl. OHU MPOBOJAT IUIAHUPOBAHHUE, PabOTy MO JAOCTHKEHHIO LIEJH, a
TaKKe aHalu3 pe3ylbTaToB. B 3TON AedATenbHOCTH HX JMYHOCTh MAaKCHUMAJIBHO TIOJHO
pean3yeTcsi Kak CyOBeKT, Y JeTei MpOosBISETCS MHTEPEC K TBOPYECTBY, MO COOCTBEHHOMY
BBIOOPY JI€TH HAYMHAIOT IMOCELIaTh 3aHATHS B KPY)KKax IO CHOPTY, >KWBOIHUCH, BOKAIy,
xopeorpaduu, MPUKIATHOTO TBOPUECTBA I HKOJIOTHYECKOTO HAIPaBICHHUS.

HeoO6xomuMo OTMETUTH  CIIEAYIOIIHE OCOOCHHOCTH HMHTEPAKTUBHOW  HMIPOBOM
NEeATeNbHOCTH, CIIOCOOCTBYIOIIME COLMANM3ALMU  JeTeil: pa3HooOpa3ue NpeAMETHOro
COJIepKaHUs WIp, MPEICTABISIONIErO IIUPOKUIM CIEKTp 3HAaHUM 00 OKpYyKaloleM MUpE;
SMOLIMOHAbHAs IPHUBJIEKATEIIBHOCTh, OOECHeunBaroIias MOTHBALMIO K IO3UTHUBHOMY
B3aMMOJICHCTBHIO C COLMYMOM; IPAaKTUYECKas HAINpPaBJIEHHOCTb HAa TBOPYECTBO, JAroIas
BO3MOKHOCTh ~CaMOpeajM3allid, OMNbIT HMHIMBHUJYalbHOTO IPOKUBAHUS  YHUKAJIBHBIX
COLIMANIBHBIX POJICH, HABBIKU COLIMAIBHO aICKBATHOTO MOBEACHUS.

Taxkum 00pazom, MHTEPAKTUBHBIE MI'PbI IOMOTAIOT COMM3UTH AeTel, 0ObEIUHUTh UX
oOmiell MHTEpecHOM Uil BCEX AEATENIbHOCTBIO. PerynspHoe mnpoBeleHHE COBMECTHBIX UIP
0o0OraTUT MX HOBBIMM BIEYATICHUSIMHU, OyleT cHocoOCTBOBATH (POPMUPOBAHMIO HABBIKOB
COLIMAJIBHOW KOMIIETEHTHOCTH, 1aCT UM HOBBIH COL[MAJIbHBIN OIBIT, KOTOPBIN TaKk Ba)XKEH AJIS
Pa3BUTHAMXJIUYHOCTH.
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YK 514.18

INPOEKTUBTIK 'EOMETPUS JIEMEHTTEPIH MEKTEIl ®AKYJbTATHUBTIK
KYPCBIHJIA KAPACTBIPY MYMKIHAIKTEPI

Kaiinacon XK., locanoBa I'.
(K. JKybanos amvinoaset Akmebe oyipnix yHueepcumenii)

[TpoexTHBTI reOMETpUSHBIH Kei0ip Teopemaiapbl MEH €CENTepiH MPOEKTUBTI CHITaTKa
1€ MEKTeN TeOMeTpHUs KYpChIHBIH OlpKaTap ecenTepiH 1ieumyre nanainanyra oosaasl. byn Oip
TY3yAiH OOWBIHIA >KaTKaH HYKTesiep, Oip IIOKKAa THICTI Ty3yJep, TOPT HYKTEHIH KypHemi
KaTblHAachl koHE T.0. Ocipece TEK CBI3FBIITHI FaHa MNaWAaNaHBIl KYpPbUIBIC €CENTEpiH
IIBIFAPFaH Ke3/ie TOPTTOOENIKTIH Kacuertepl, Jle3apr TeopeMachiHbIH AepOec Karaaiiapsl
COTTI KOJIIaHbLIAIBI.

durypayiapJplH TPOEKTHBTI KacueTTepi AereHiMmiz He? byn durypanapasiH 1eHTpIIl
MPOEKIMSIIay KE31H/Ie CaKTaJbIll KajdaThlH KacueTTepi. [lpoeknusiay LEeHTpIH IIEKCi3
aNbICTaFbl  HYKTE JIeM €CENTeceK, MapauieNbl MPOCeKIUsIayabl Ja - LeHTpIl
MPOEKIMSIIAYIBIH €PEKIIe JKaF JalbIHBIH O1p TYpi €T Kapayra 00abl.

Maxkanaga  MeKTen  OKYIIbUIapblH  (aKylIbTaTUBTIK  KypcTapia:  LIEHTPIIK
MPOEKIUSIIAYIbIH, TOJIBIK TOPTTOOETIKTIH KEHOIp KacueTTepiMeH JKOHE  OJIApIbIH
MPAKTUKAIBIK KOJITAHBICTAPBIMEH TYCIHIKTI JCHTEHIe TaHBICTHIpYFa OOJIATHIH MaTepHaIap
KapacTbIPbUIFaH.

IIpoexmuemik 2ceomempusansly Kelbip meopemanapsbl MeH ecenmepi

[IpoexTuBTIK TeomeTpusina Oip Ty3yzaeri TOPT HYKTCHIH aHTOPMOHHUSJIBIK KAaThIHACHI
(Kypzeni KaTblHAChl) JIET€H TYCIHIK YJIKEH poJib aTKapaabl. Bys TYCIHIKTI KapacTeipap
anapiHaa 013 Ty3y OOMBIHAAFBI VI HYKTEHIH KapamaibiM KaThIHACBIH aHBIKTAN ajaibiK. |
ny3yinin 6oibiaga M1, Mo, M uykrenepi Oepincin (1-cyper). Ty3y OoiibiHaa OH OAFBITTHI
TaHzay apKbLIbl M1M sxoHe MoM KeciHauIepiHiH KaThIHACHIH aHBIKTAJIBIK:

_M.M
MM,

r M, M M,

1-cyper

byn kateiHacThIH TaHOackl M HykTeci Mi MeH M» —HIH apacblHa Tycce OH, ali M
HykTeci MiM» kecinpiciHeH Teic Ooiica Tepic 6omaapl. KareiHactel M1, M2, M HyKkTenepinig
PETIiH cakTail OTHIPBII, YIII HYKTEHIH KaparaibIM KaTbIHACKI JICTI aTaliMBbI3.

_M.M
MM

m = (My, My, M) (1)

nen 6enrineiimMiz. Erep M1, M2, M HyKkTenepiHiH caH OCiHAErT KOOpAUHATANIAPbIH X1 , X2 , X
nemn Oenrinecexk, (1) —aen

m =M xmxy )

MM, X=X
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Enpni ty3y Ooiteianarsl M1, M2, M3, M4 TepT HYKTEeHIH aHTOPMOHHSUIBIK (KypAesi KaThIHAC)
KATBIHACBIH aHBIKTAIBIK (2-cypeT). OHbI OblIail aHBIKTAMMBI3: alIbIMeH ajramkbel M1, Mo eki
HYKTe MeH M3 yIIiHIII HYKTEHIH KapanaibiM KaThiHAChiH (My, M,, M;) aHbIKTaliMbI3, OJ1aH
coH amramkel Mi, M2 eki Hykre MeH Mjs TOpTIHIII HYKTEHIH KapamalbiM KaThIHACBIH
(M,, M,, M,) aHbIkTaiiMbI3 1a, OipiHIII KODPBITHBIHIBIHBI €KiHIII KOPBITBIHIBIFAa OGoleMis.

Conpa:
B _ |:,'-1|'. .u"’f -""'f }
A= (MM, M3M, )= (1, 1,) ?
HEeMece
MM, MM
A= (M, My, MM, )= Hee , Ml )
( 14253 4j MMy MM ()
; M, M; M, M
2-cyper

| Ty3yiuig 6oibiamaa M1, M2, M3, M4 HykTenepiHin abciiuccanapbsiH COMKeC X1, X2 , X3 ,
X4 nen oenrinecek(3-cyper),

A= (M My, MaM,) = (x1,%; %5 %, Jo o2 =2

Xp—Xy HgTE,

(5)

HEMCECE

A= [MiME,MEM‘}]:ﬁ e S (6)

Xp—Xy XX,

i M, M; M, M.
O X X3 x, X4
3-cyper

byn xareiHac X1, Xz, X3, X4 caHIApbIHBIH Oipeyi Iekci3 OonFaHaa Ja MarFbIHACKIH
XX,

=1 ekeHiHeCKepceK:
2’4— X 4

YKOFaITHak el MbIcansl, X1= oo 0ojca, ouaa lim . _,_

_ _ Eg TRy
A= (::c,xz sXg ,x4:]— g (7)

. Xg— X,
HEMece, MbICallbl, X4= o0 OoJica, onjia lim,, . -

=1 exeHiHeCKepceK:
&4

— — *17%s
A= (xy,%; %5, 00)= P— (8)

Conga M, mekci3 anpicTarbl HYKTe Oonbin, My HykTteci My xone M, HykTenepiHiH mnon

opTacsl OoJIFaHa

Xy —Xg

A= [MiME,MEMJ = [xi Xg ,Xg ,00)= - =-1 (9)




OonateiHbH Kepemiz (4 —cyper). Kypzaeni katbiHackl -1 -re T€H TOPTTIKTI TapMOHHSIIBIK
TOPTTIK [Tl aTaiMBbI3.

! M, M, M, o
o X x; X Iy
4 =cyper

Byn (9) xacuerTi (rapMOHHSIBIK TOPTTIKTIH nepOec KaraalblH) €CKe CakTal, KeiH cary
€CernTepiH KapacThIpFaH/ia NaiijanaHaaaTeiH 00J1aMbI3.
Keneci Teopemansl nosenieyci3 KaObUIIaiiMbI3.

Teopema 1. XKa3pIKThIKTa OIp TY3y[l €KIHIII TY3yre LIEHTPJII MPOEKUMsUIaFaHIa TepT
HYKTECIHIH KYpAei(aHTOPMOHUSIIBIK) KaTbIHACHI CaKTanaabl(S-cyper):

(AB,CD) = (A1B1,C1Dy)
s
\

/|

5 - cyper

Anvikmama. Xa3pIKThIKTa OpOip ymieyi Oip Ty3yae >KaTHmalThlH TOPT HYKTEIEH >KOHE
oJlapJibl KOC-KOCTaH KOCATBIH alIThl TY3YII€H TYpPaThlH (PUTYpaHBI TOJIBIK TOPTTOOEIIK IeT
aTaiMbI3(6-CypeT).

6 -cypert

P, R, S, Q nykrenepi Tobenepi nen, PR, PS, PQ, RS, RQ, SQ Tty3ynepi kaObipranapsl
JieT, Kapama Kapchl KaObIpFallapbIHBIH KUBLIBICY HYKTENEpl JUaroHambIbIK HYKTENEep JIel,
JIMArOHANBJBIK HYKTEJEP/iH JKYNTAPBIMEH aHBIKTANAThIH YII TY3y — AHArOHAIbIAPHI Jell

113



arananel(7 —cyper). 7-cyperre A, B, T nykrenepi —auaronansblk HYkTenep, AB, AT, BT
TY3yJepi —IMaroHaIbAapsbl.

Teopema 2. Tonblk TOPTTOOCHIKTIH opOip KaOBIpFachIHBIH OOWBIHIA, JpOip
JMaroHaJbIHBIH OOMbIHIA HYKTEJNEpIiH TapMOHHMSUIBIK TOpTTiri Oap Oomansl. Jnaronaib
OOMBIHIAFBl TOPTTIKTIH €Keyl JAWArOHAIbIBIK HYKTEIEP/AEH, €Keyl YIIIHIII JHaroHajIbIbIK
HYKTEJICH OTIIl TYPFaH €Ki KaOBIPFaHBIH OCHI THarOHaJIbMEH KUBLIBICYbIHAH AJIbIHAIBI.

1 —ecen. Toepminwi eapmonusnviy Hykmeni cany ecebi. Ty3zy Oouibinna A, C, B ym
HYKTe OepuiciH. TepTiHmi rapMOHUSUTBIK D HYKTECiH cay Kepek.

Cany. A HYKTECIHEH IIBIFApBINl €Ki coyie Kyprizemis, C HYKTECiHEH Ty3y >KYprisim,
KABUTBICTRIPBITT Q, R HykTenepin Tabambiz. BR, BQ Ty3ynepin xyprizin S, P HykTenepin
anmamb3(8- cyper). Conma PRSQ rteprrebeniri maitna 6onapl. RQ, PS kaGwipramapein AB
JauaroHambIMeH KUbUTBICTBIpBIT C, D HykTenepin anambi3. Teopema Goiibiama (AB,CD) = -1.
SArauDrepTiHII rapMOHUSIBIKHYKTE.

8-cyper

Tonvik mepmmebenixmiy Kacuemmepin cany ecenmepin wbleapyod natoaiamy.

2-ecen. Ty3y OoibiHna AB keciHzici >koHe oHbIH opTackl C HykTeci OepinreH. Tek
CBI3FBIIITHI FaHa Maianansin AB Ty3yiHe napaniens Ty3y caly Kepek.

Cany. A HYKTECIHEH IIBIFApBIN €Ki coyne kyprizeMis, C HYKTECIHEH TY3y XKYpri3im,
KUBUIBICTRIpEIT ~ Q, R HykTenepin
tabambiz. BR, BQ ty3ynepin xyprizin S,
P mykrenepin anameiz(9- cyper). Conaa R
PRSQ Tteprrebeniri maiina Gonasl. by
TeprTebenik ymriH A, B Hykrenepi
IMaroHaNbJbIK HyKTenep, AB Ty3yi —

T,
muaroHanb. C Hykreci AB keciHIiCiHIH B S ) S
opracel  OosFraHnmbikTaH (9) Kacuer Q v D
ooiipiama (AB,CD) = -1 teprinmi D L7
HYKTE IIEKCi3 ajbICTaFbl HYKTE Oonyra . J . .
A C B

taic.  Jlemex, TeprrebemikTiH  PS
KaOBIpFachl AB JMaroHaabIMeH
KUBLUTBICTIAIIbI, Tapaliyielb.

3-ecen. Kepi ecemn. [lapannens exi Ty3y >koHe onapAbiH Oipinae AB kecinmici 6epinres.
Tex cwI3FpINTH FaHa maiimananeil AB keciHmiciHiH oprackl OonmaTelH C HYKTECIH camy
KepeK.

O -cyper
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4—ecen. ToNBIK TOPTTOOENIKTIH KACHETTEPIH KOJAAaHA OTHIPHIN, TPANEUUsSHBIH OYHip
KaOBIpFaJIapbIHBIH  CO3BIH/BICHIHBIH KHBUIBICY HYKTECI MEH OHBIH JAWaroHalbIapbIHBIH
KHUBUIBICY HYKTECI apKbLIbl OTETIH TY3YIiH TpamneuusHblH TabaHAapblH eKire OeseTiHiH
TRIENICHIED.

Llewyi:

ABCD TpanenusicbiHbIH OYilip KaObIpFaIapbIHbIH
co3blHAbICEl E HykTeciHnme, anm aumaroHampiapsl F
Hykrecinae kubuibicehiH(10-cyper). Conma EF Ty3yi
TpanenuaceinblH ~ AB  xome CD  TabGaHnmapbiH
coiikecinmre N >koHe M HYKTenepiHae Kublll eTemni. N
JKoHEe M HYKTENepiHiH TpamnenusHblH TaOaHIapbIHBIH D I\c
opTackl OOJIATHIHBIH JAJIENIEY KasKeT. .

ABCD Tousbik TOpTTOOEINIriH KapacThlpaibiK. E
*oHe F HyKTenmepi OHBIH JUAroHalbJbIK HYKTEIepi > P,
00JbIn TaObUIAABl. YIIIHINI JAArOHAIBABIK HYKTECI - /

AB xone CD mapamiens KaObIprajapblHBIH IIEKCI3 A
anpic  Hykrecl. ToJBIK  TepTTeOemiKTiH  9pOip
KaObIpFachlHAa TapMOHUKAJIBIK TOPT HYKTe Oap
OonFaHIBIKTaH koHe TepTiHIIl HykTe(P) mekci3 anpic 6onrannpiktad (AB, NP) = -1 xone
(DC, MP) = -1. byn nerenimi3, N HykTeciHiH AB KkeciHIICiHIH opTackl eKeHIIriH, am M
HykTeciHiH CD KeciHAICIHIH OpTachl eKeHAIrH AN e,

«HyxkrenepaiH Kypaenal KaTblHAchl, TOJBIK TOPTTOOETIK» TaKbIPbIOBIH YHpeTyzae
MYJIbTUMEIMSUIBIK ~TEXHOJOTHSUIApAbl Ja KOJJaHy, ajl TNPAKTHUKAIbIK JKaTThIFyJIapibl
OKBITYBIH YXKBIMIBIK OICTEPIH KOJIIaHa OTBIPBII KYPIi3y YChIHBIIA/bI.

EBknuaTIK emec reoMeTpusi Typaibl KOChIMIIA OUTiM opta OuTiM Oepy yHbIMAApbI
OKYIIBUIAPbIHBIH FBUIBIMM KO3Kapachl MEH MAaTeMaTHKaJIbIK Oilay epiCiH KeHeHTyre,
JAPBIH/IBI J)KaCTAPbIH MHTEIUICKTYaJI b TaMYbIHA BIKITAJI €Tyre MyMKIHJIIK Oepei

tr

N B
10 -cypet

oneduer
Aranacsn JI.C., bassuieB B.T. ['eomerpus, gacts 2. M.: Ilpocsemenne, 1987. - C. 350.
2. TlomoB H.U., T'aboBa E.Il. EBkinoBa M HEEeBKIMIOBA TEOMETPHUS: MAaTEMATHYECKHH 3KCKYypC JUIs
mKONBHUKOB. BectHuk ChIkThIBKapckoro yHuBepcurera. Cepusi 1. Marematrka, Mexanuka, Hdopmaruka.
Beimycka 4(25). 2017, C. 68-73.

=

YK 510.05
«KOII’KAKTAP» TAKbIPBIGBIH OKBI]J-YFIPEHYI[E BAFJIAPJIAMAJIBIK
OPTAHBI TAUJAJTAHY
Kaiizacos K., U601 K.

(K. JKybanos amuinoaset Akmebe onipaik ynusepcumemi)

CrepeoMeTpHsiHbI OKBIIl YilpeHyzAe KeIDkakTap OeJiMiHIH ajaTblH OpHBI  30p.
KeHicTikTik OeliHeneyni NaMbITyFa, OIIayJblH MaTeMaTHUKAIbIK CTHJIIH KaJbINITACTBIPYFa,
JIOTHKAJIBIK OWay/lpl JaMbITyFa, IIEMIMIl TYXbIpbIMAAH Ouly XoHe  jonenaed Oury
KaOieTiH JaMbITyFa OaillaHbICTBl MaTepuangap KerkakTapa KenTern TaObliaibl.

Kemxakrap TEOpHCHIHBIH TEK T€OMETPUSIaFrbl TEOPUSJIBIK 3epTTeylep YIIIH FaHa
eMec, MaTeMaThKaJaH 06acka FhUIbIM calajapblHIa Ja: COyNeT, OMOJIoTusl, KpucTamuorpadus,
eHep oHe OacKa Jia canajapaa NPaKTUKAJIBIK KOJJaHy YIIiH MaHbI3bI ©T€ 30D.

115



Kemxkakrap aimyaH Typiii )kKoHE ©Te KYpAeii KypbUIbIMapFa ue 601a anajpl.

BapnblK KemkakTapplH IMIiHAE AYpPHIC KOIDKAKTap TOOBI €peKIle OpBIH ajajbl.
OmnapnpiH  Keitbipeynepi TaOWFM TypAe KpHCTaimap MEH BHUPYCTap TYPIHAE Ke3aecenl,
COHJIBIKTAH OJIap FAIBIMAAP/IBIH, KYPhUIBICIIBUIAP/IBIH, COYJIETIIUIEPAiH, OHOIOTTap IbIH KOHE
OackanapabIH J1a Ha3apblH ayaap/abl.

Esxxenri rpex ranmbiMbl [1maToH Iyphic KeIDKaKTapblH KAaCHETTEPiH erKe-Terkeni
cunarrarad. COHIBIKTaH QYPHIC KOIDKaKTapabl [1maToH nenenepi nen Te aTaibl.

JlyphIC KeImKaKTap TEOPHSICHIHBIH T€OMETPHUSIIBIK MACeIeNIepli 3epTTey YIIiH Je, OHep
YIIiH JIe, FEUTBIMHBIH Op TYPJIi cajajlapblH/a 3epTTeyIep KYPri3y YIIiH e YIKSH MaHbBI3bI Oap
eKeHi monennenred. Jlemek, MekrenTeri reoMeTpusi KypchiHaa «Kermkakrap» TakbIpbIOBIH
OKBITI-YHpeHyre aca KoHUT O6iHY1 KEpEK.

Kemxakrap/pl  OKbITYJaFbl KOPHEKUIIK QNUICTEpiHIH Oipi -  KeIDKaKTapIblH
MOJIeNbAepiH Kypy. Bipak Oyyi ofiCTiH apTHIKIIBUIBIFBIMEH Katap kemmriiri ae 6ap. Ocwl
ce0enTi KEeHICTIKTIK (urypanapabl OeiHeneyaiH 0acka MYMKIHAIKTEPIH KapacThlpy KaKeT.
CoHbIH 0ipi - 3aMaHayd KOMITBIOTEPITIK Kypaaapasl Kongany [1].

Macenen, wmeicanbl, «Maremarnka 9.0» Oarmapnamanslk oprtaga «Kemkakrapy
TaKbIPBIOBIH OKBITYFa KOMEKTECETIHJeH KeH MYMKIHIIKTep Oap. AtamraH Oarmapiamaza
IYpBIC, KapThLIail AYPBIC, KYIIABI3 TOPI3/A1 KeIKaKTap/ibl OeiHeNen KopceTe aJaMbl3.

Makanana «Marematnka 9.0» OarmapiaMachlHBIH KOIDKaKTapMeH OailaHbICTHI
KeWOIp epeKIIeNniKTepiH KapacTbIpaMbl3.

AnpIMEeH OChl Oarnmapiamana 5 Typili QYpPhIC KOIDKAKTHIH JKa3bUIybIH KoHE KehOip
KOMaHJJaJIap/IbIH ’Ka3bUTybl MEH Ka3aKIla MarblHAChIH KENTIpe KEeTelIK:

Terpasap - Tetrahedron, I'ekcasap(ky6) — Hexahedron,

Oxrasap -Octahedron, [Togexkasap —Dodecahedron,
Hxocasap —Icosahedron,

Boxed — False ------ Kopan — JKanran, Opacity[1.0] ------ AmpIkThIK [1.0],
FaceForm [ryc arayel], EdgeForm[{Thickness[x],Black}]  ------ EdgeForm

[{Kansirasirst [x], Kapa}]
OKTas[p MbICAIBIH  MaigagaHblll, JYPHIC  KOIDKAKTBIH ~ OCHHECIH  camyjsl

KapacTbIpaiblK. OJ1 YIIiH KOMaH/a CHT131Hi3:

Graphics3D[{Opacity[1. ], PolyhedronData["Octahedron”, "Faces"]}]

Shift + Enter nepuenepin 6achlHBI3. DKpaH/a TEKIIIETe CaJIbIHFaH TYPII-TYCT1 OKTa’dap
kepcetiteni. OHBl KaXeTTi OyphIIIIeH Oypyra oHE KapayFa, YJIKEHUTYre >KOHE a3aiTyra
6omnansl (1-cyper)

Kaxer OonraH »xarmaiiia KoMaHAaHbl e3repryre Oosiajabl. CHIPTKbI TEKIICHI aJbIIl
Tacray yuriH komangara Boxed — Falsexoceinpis. Conjia Kejieci KoMaH/1a [IbIFabl:

Graphics3D[{Opacity[1. ], PolyhedronData["Octahedron”, "Faces"]}, Boxed — False|

Opi kapait Shift + Enter mepuenepin 0accak, CBHIPTKbI TEKILE€ ajblll TacTalFaH
OKTa’Ip/iiH OelHeciH anaMbI3 (2-cyper)

Opacity [x] xOMaHJachIHBIH NapaMeTpiH HejjieH Oipre AeWiH Oellek caHIapMeH
e3repryre Oosagpl. HoTwkeciHne AeHEHIH MeJIipiiri e3repell, OIpiikTe AeHEeHIH IMIKi
KepiHici kepiHOeliai (2-cypeT); Hee TeK KpIpaapbl FaHa Kanajabl. Meicaisl (3-cyper):

Graphics3D[{Opacity[0.0], PolyhedronData["Octahedron”, "Faces"]}, Boxed —+ False]

TycTti e3repty ymin FaceForm [Tyc araybl|koMaHAaHbl KOJJAQHBIHBI3,al JKUEKTEPAl
enyiey (TYCiH *oHe KalnbIHAbIFBIH 03repty) yirin EdgeForm[{Thickness[x],Black}]|kocbinpis.
Bipinmri komana KanbelHIBIFBIHA [X], a1 eKiHIIICI TycKiHe (0i3/1e Kapa TYCTi el KOPCETUITeH)
kayarn Oepeni. bynm komanma tuimai 0oy yuriH mapameTpain Mmonin x - [0,001, 0,1]
WHTEpBAJIbIHAH aJIFaH AYPBbIC.
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1 -cyper 2 -cyper 3 -cyper

backa nypeic kemxkakTapabl OeliHeney YIIiH KOMaH/1a1aFbl KOIDKAKThIH aTbIH ©3repTy
XKEeTKUTIKTL. Tek eckepeTiH xaraai atay opJaibiM 06ac opinmeH Ka3blaa/bl.
Jonexasapaid OeHECIH ayFa MbIcajl KeATIpeHiK:
Graphics3D[{EdgeForm[{Thickness[0.01],Blue}], Opacity [0.5], FaceForm[Yellow],
PolyhedronData["Dodecahedron”, "Faces"]}, Boxed — False]

DKpaHna JKapThUlad MeJIp JOJEKadJIPAIH, JKaKTapbl Capbl, KbIpJapbl KoK,
KanbIHABIFEI 0,01 Oipiik, Tekmeci3 OeitHeci kepcerieni (4 —cyper).

Ci3 6ip mesrinme OipHerie Oipael KeIDKaKTapasl Aa OeliHenein
amacel3, oJapablH Oipiryin amaceis. On  ymin  «Compound»
(«Kypamay) koMaHIaChl KOJIAHBLIAIBI.

Kapacteipplnein - oTBIpFaH  OargapiamMaiblK  opraga Oyiip
0eTTepi TOPTOYPHIIT OOJIATHIH IYPHIC MpU3Ma KYpy YIIIH aTtbiHa Prism
JIeN JKa3blll, OCTTEpiHIH CaHBIH KepceTemi3d. AHTHUIpH3Ma Ja Joi
ocbUTail OeifHelleHTeH, MpU3Ma aHTUIpU3Mara aybicaabl aa, OyHip
OerTepi TeH ymOyphITapIaH KypaiaraHn 0oJajsl. Mbicalib:

Graphics3D[{PolyhedronData[{"Prism", 6}, "Faces"]}, Boxed —

5, 1 —cyperreri OeitHere, an

Graphics3D[{PolyhedronData[{"Antiprism", 6}, "Faces"]}, Boxed — False]

5, 2-cyperTteri OeitHere okeneni.

4 -cyper

5 -cypet

Kemxakrapasl OeifHeneymiH Tarbl Olp TOCUIl - OHBIH O€TTEpIH aHBIKTAy apKbLIbI
anbrHaAb! [2]. Byn oficTiH KeMIIUTIri OHBIH KypHeniirinae. Op0ip Kemrkak YIIiH e31HI3AiH
TEHCI3AIKTepiHi3/11 OpHATYBIHBI3 KepeK. byt o/1icTi TeTpasip MeH KyO YIIiH KapacThIpalbIK.

1. Terpasap yruin:

x=3Sqrt[3]/24(4-3Abs[u]+3Abs[u-1]+3Abs[u-2]-3Abs[u-3])*(Abs[v]-2Abs[v-
1]+Abs[v-2]);
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y=3/8(Abs[u]-3Abs[u-1]+3Abs[u-2]-Abs[u-3])*(Abs[v]-2Abs[v-1]+Abs[v-2]);

z=3Sqrt[2]/(2*Sqrt[3])(1+Abs[v-1]-Abs[v-2]);

ParametricPlot3D[ {x,y,z},{u,0,3},{v,0,2} PlotPoints— {21,16} ,Mesh—Full](6 —
cyper).

2. Ky0 yurin:

x=1/2(1-Abs[u]+Abs[u-1]+Abs[u-2]-Abs[u-3])*(Abs[v]-Abs[v-1]-Abs[v-2]+Abs[v-
3D);

y=1/2(1-Abs[u-1]+Abs[u-2]+Abs[u-3]-Abs[u-4])*(Abs[v]-Abs[v-1]-Abs[v-2]+Abs[v

3D);

z=-Abs[v-1]+Abs[v-2];

ParametricPlot3D[{x,y,z},{u,0,4},{v,0,3},PlotPoints—{21,16} ,Mesh—Full] (7 -
cyper).

6 -CYpeT

ConpiMeH «MaremaTuka» OargapiiaMachlHBIH JKOFaphlla aTajlFfaH MYMKIHIIKTEPIH
naiagany OKYIIbUIAPJIBIH T€OMETpHUsFa JIETeH KbI3BIFYIIBLIBIFBIH JaMbITyFa BIKIIA €T
aagel. OKY IPOIIECiH KBI3BIKTHI JKOHE JKaH — JKaKThl OTKI3yre, OKYIIbUIAPIbI KOIKAKTaP IbIH
KYpAeJi TypJiepiMeH TaHBICTBIpYFa MYMKIHIIKTEP Oepei.

OjedueTTep
1. CmupHoBa .M., CmupHoB B.A. Kommneiotep nomoraer reomerpun. — M.: JIpoda, 2003. — 56 c.
2. JJons ILT. Mathematica st matematukoB, 4.2. XapbpkoBckuii HanmonansHerit yausepcurert, 2015 1. C.105.

YK 614.76:504.75.

K BOIIPOCY 3AI'PABHEHUA ATMOC®EPHOT'O BO31YXA
ABTOTPAHCIIOPTOM

Kakumosa A.Y., Imutpues II.C.
(CKY um. M. Ko3zvibaesa)

B COBpCMCHHOM MHUPE C KaXJAbIM TOJOM YBCIHNYHUBACTCA COACPIKAHUC BPCIHBIX
BCIICCTB B BO3AYXE, IMOYBC U BOIC. C KaXXJIbIM OJHCM BCC Ooiee OCTpO BCTACT BOIIPOC
3arpsA3HCHHUA BO34yXa aBTOTPAHCHOPTOM. I[OHH BLI6pOCOB OT NEpCABUKHBIX HCTOYHHUKOB
BO3pacCcTacT 3a CYCT YBCIMUCHUA YHCICHHOCTU aBTOTpAaHCHIOpPTA. HanbGonpmmit BKJIaJd B
3arpsA3HCHUC aTMOC(I)CpBI BHOCSIT aBTOMOOUJIU cTaporo o6pa3ua, Y KOTOPBIX BBI6pOCBI
3arpsA3HAIOIIUX BCIICCTB OTpa6OTaHHBIX Ta30B 3HAYUTCIBHO NPCBBIIAKOT YACIbHBIC BBI6pOCLI
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HOBBIX MOJEJIeH aBTOTPAHCIOPTa, OCOOEHHO MO OKCHIaM Yriepoja. B KpymHBIX ropomax
BKJIa/I aBTOTPAHCIIOPTa B 3arps3HEHHE BO3ayHIHOTro Oacceitna mocturaer 60% u Gonee oT
00IIEropoICKOr0 BAJIOBOTO BRIOpOCA.

OnuH J1erKoBO¥ aBTOMOOMIIB TIOTJIONIAET €XKETOTHO U3 aTMOC(EPHI B CpeTHEM OOJIbIIIE
4 T xuciopoja, BbIOpachiBas C BBIXJIONHBIMU razamu npumepHo 800 Kr okKucH yriepoja,
okoso 40 kr okwucioB azota W mouytd 200 Kr pa3nuuHbIX YriieBoaopojsoB. Haubonee
3HaYMMBbIe (PAKTOPHI OTPUIIATEIHHOTO BIUSHHUS aBTOMOOMIBHOTO TPAHCIOPTA Ha YellOBEeKa U
OKPYKAIOILLYIO CPENy CIEAYIOLIHE:

e  3arpsi3HEHUE BO3/yXa;

e 3arpsi3HEHHE OKPYKAIOMICH CPebl

e BBIJCNICHHE TeTUIa (paccessHie YHEPTHHN)

Kaxxnprit aBToMmoOUITE BBIOpAckiBaeT B aTMocdepy ¢ OTpabOTaBIIMMH Ta3aMH OKOJIO
200 pa3nMYHBIX KOMIIOHEHTOB. B BBIXJIONHBIX Tra3ax cojep)Karcs YIrJIeBOJOpOAbl —
HECTOPEBIIINE WM HE MOJHOCTBIO CTOPEBIINE KOMIIOHEHTHI TOIUIMBA, JIOJS KOTOPBIX PE3KO
BO3pAcTaeT, €Clii JBHUTaTellb pabdoTaeT Ha MaJbIX 00OPOTax WM B MOMEHT YBEIWYCHUS
CKOpPOCTH Ha CTapTe, T. €. BO BPEMs 3aTOPOB M y KpacHOTO curHaia cerodopa. FiMeHHO B
3TOT MOMEHT, KOTJla HAXUMAIOT Ha aKCceJIepaTop, BBIIEISETCS OOJbIIe BCETO HECTOPEBIIUX
gacTuIl: mpuMepHo B 10 pa3 Gosbine, yem pu padoTe IBUTATENST B HOPMATIBHOM pekume [ 1].

ABTOMOOMIM  pa0OTalOT Ha TOIUIMBE, COJEPXKAIIUM  OOJIBIIIOE  KOJUYECTBO
HE(PTENPOIYKTOB, MPH CrOPAHUM KOTOPHIX BBIIEISIOTCS BEIIECTBA, 3arps3HSIONINE BO3IYX,
HA3bIBACMBIMH BBIXJIOITHBIMHA Ta3aMH. BOJBIIMHCTBO M3 HHUX paboTaloT Ha OCH3WHOBHIX U
IM3ENbHBIX JIBUTATENSAX, KOTOPbIE CHKHUTAlOT He(Th, YTOOBI TPUBECTH aBTOMOOWIb B
nBuxkeHne. HeTe cOCTOUT U3 yrieBOAOPOIOB, MIPH CTOPAHUU KOTOPBIX BBIIEIAETCS OOJIbIIOE
KOJIMYECTBO 3arps3HUTENC, B YAaCTHOCTH, TBEpIble YAaCTULIBI M JIETYy4He OpPraHUYecKue
COEMHEHUS. DTU BEIECTBA, BBIACISAEMbIE JBUraTeNIIMU aBTOMOOWJIEH, CKAaIlJIMBAIOTCS B
aTMOC(EepHOM BO3IyXe B OOJBIIOM KOJUYECTBE, OCOOEHHO B KPYIMHBIX TOpOJax W Ha
aBTOMarucTpausix [2].

OaHuM W3 BapUAHTOB YMEHBIIECHHUS BBIOPOCOB BpPEIHBIX BEUIECTB B aTrMocdepy
SIBJISIETCS. COBEPIICHCTBOBAHWE TEXHOJIOTUH IMPOU3BOJICTBA TOIUIMBA, YTO B CBOIO OYEpeIb
MO3BOJIUT COKPATUTh BBIOPOCHI BpEeAHBIX BemlecTB B arMocdepy. OrteuectBennsie HII3
MIPOXOJIAT MPOLECC MOJEPHU3AIINH JUIsl COOTBETCTBUS cTaHaapTaM EBpocoro3a — opueHTup Ha
BBIIMYCK KaueCTBEHHOTr0 ToIuIMBa cranaapta Espo 5 wim KS.

Kpome Toro, uyto mepexoi Ha TOIUIMBO Oo0jiee BBICOKOTO KadyeCTBO COKpallaer
BBIOPOCHI BPEIHBIX BEIIECTB, HO U €Ill€ OJJHUM JOCTOMHCTBOM MO>KHO HAa3BaTh TO, YTO TaKOE
TOIUTMBO YBEIMYMBAET CPOK CIYXObI JBUTATENsl aBTOMOOWIIA, MPENOTBpaIas KOPPO3UI0 U
oOpa3oBaHue Harapa.

Paznuumns Mexay KiaccaMu TOIUTMBA KPOIOTCS B (PM3MKO-XMMHUYECKHX IMMOKa3aTensX,
OTIPEICTSAIONIMX YPOBEHb HETaTUBHOTO BO3JICHCTBHS BBIXJIOMHBIX Ta30B HA OKPYKAIOIIYIO
cpeny. U uem BblIlIe kiacc, TeM 0oliee 6e30MacHbIM Ui IPUPOABI SBJISETCS TOTLIUBO.

CoBpeMeHHOE TOIUIMBO TPYAHO TMPEACTaBUTH 0€3  pPa3M4HbIX MPHUCAJIOK,
yIYUIIAIONINX CBOICTBA MPOIYKTA.

B TomuuBe 3k0JI0rM4ecKoro Kiacca rnpeaycMaTpuBaeTcs cojepikanue cepsl 10 50 pa3
MEHbIIIe, YeM Yy TOIIMBAa HIbKe KiaccoM. Ecnmu mis OensuHa knmacca EBpo-2 conmepikaHue
cepsl He mpeBblmano 50 Mr/kr, To A kiacca EBpo-5 3ToT nokasarens coctaBiseT He Oonee
10 mr/kr.

CepHast U cepHHCTas KHUCIOTHI OKHUCISIONIMECS W OOpa3yroluecss TMocle CropaHus
TOTUIMBA OKa3bIBAIOT HETaTUBHOE BO3JCHCTBME Ha palOTy JBUTATeNs aBTOMAIIWH.
CoBpeMeHHbBIE JBUTATEeNId UMEIOT aTIOMUHHUEBBIN OJIOK IUIMHIPOB, KOTOPHIH MPUXOTIHMB K
nolo0HOMY BO3/eHCTBHIO. B uTOore pecypc asurarens cHuxkaercs. Kpome storo, ObicTpo

119



BBIXOJST W3 CTPOSI KATaau3aToOpbl W BBITYCKHBIE CHCTEMBI, 4TO TpeOyeT BIIOCIICICTBUU
JOTIOJTHUTEIIBHBIX 3aTPAT OT aBTOITIOOUTEIIS.

Kpome cHmkeHust comepkanus cepbl B OeH3umHax kiacca EBpo-5 (K5), cHmkeHo u
conmepxkanue OeHzoma ¢ 5% gm0 1%. Benzon sBisieTrcs O4YeHb TOKCHYHBIM BEIIECTBOM
OTpaHWYECHUE €ro B OCH3MHE SBJSETCS €IUHCTBEHHBIM OTPAHUYEHHUEM IO KOMIOHEHTHOMY
cocTaBy aBTOOEH3MHOB. IIpu TOBBIIEHUH COAEP)KAHUS APOMATHYECKHX YIJIEBOJOPOIOB
MIPOUCXOJUT 00pa3oBaHME Harapa, Kak pe3yiabTaT HApYyLIEHHs IPOLIECCOB CrOpaHus U
[TOBEPXHOCTHOTO BOCILJIAMEHEHHMS.

B pesynbTare yMeHbLIEHHS COAEp:KaHMS JOJIM apOMaTHYECKUX YIJIEBOJIOPOJOB B
OCH3MHE CHIDKACTCS COJIEPKAHNE TOKCUYHBIX MPOYKTOB B OTPAOOTAaHHBIX Ta3ax.

He Bce BemecTBa HeraTMBHO CKa3blBalOTCA Ha pabote asurarens aromoomns. K
MpuUMepy TPH HCIOIB30BAHUHM MOJIMOJACHOBBIX J00AaBOK CHIDKACTCS YPOBEHb BPEIHBIX
BEILIECTB B BHIXJIOMHBIX T'a3aX, CHIDKAETCS TPEHUE U TIOBBINIAETCS MOITHOCTH JIBUTATETIS.

[Ipu mpousBojcTBe OEH3MHA 3KOJOruueckoro kinacca K5 mosiHOCThIO OTKa3bIBAIOTCS
OT  BBICOKOTOKCHYHOW  OKTAQHOTOBBIMIAIOIIEH  MPUCATKM —  MOHOMETHWJIAHWJIMHA.
MoHOMeTHIaHUIINH NpeHa3HAu€eH I YBEJIMYEHUsI IETOHAIMOHHON CTOMKOCTH O€H3MHa.

MoHOMETHIaHUIIUH OTHOCUTCS K YMCITy OTIACHBIX JJISi OKpPY’Kalole cpe/ibl BEeIleCTB.
MoHOMETHIAaHWJIMH BBI3BIBAE€T OTPABJICHWE OpraHW3Ma IMPH BIBIXaHUW TAPOB, BCACHIBACTCS
yepe3 HEMOBPEKIECHHYIO KOXKY, IEUCTBYET KaK KPOBSHOM M HEPBHBIN S

BemecTBo He neTyde, COOTBETCTBEHHO, MOCIIE BBIXJIOMHON TPYOBl Mapbl CTENATCS Hal
3emiel Ha ypoBHe 40—60 cMm.

Kpome Toro, mpu mpeBBINIEHWH COIEpKaHUS MOHOMETUJIAHWJIMHA YBEITUYHMBACTCS
o0pa3zoBaHUE OTJIOKEHUM BO BITYCKHOW cucTeMe nBurateis [3].

K HecropeBmimM razaM OTHOCST U OOBIYHYIO OKHCH YIJIepoJia, 0Opa3yIoulyiocs B TOM
WM WMHOM KOJIMYECTBE MOBCIONY, TJE YTO-TO CKUIalT. B BBIXJIONMHBIX Ta3ax JBHUraTens,
paboTaroliero Ha HOpMaJlbHOM OC€H3MHE U MPU HOPMAIBHOM PEXHUME, COAECPKUTCS B CPEAHEM
2,7% oxcuna yrineponaa. Ilpu cHMXKEHUN CKOPOCTH 3Ta J0Js yBenuuuBaercs A0 3,9%, a Ha
MajioM xo1y — 110 6,9%. Oxcup yriaeposa, YriaeKUcablid ra3 U O0JIbIIMHCTBO IPYTHX ra30BBIX
BBIJICJICHUI ABUTATENIEH TSKeliee BO3yXa, I03TOMY BCE OHM CKAIUIMBAIOTCS y 3eMiin [4].

B BBIXJIONHBIX ra3zax coJiepKaTcsl TakKe ajlbAeruabl, 00Ja1alolue pe3KUM 3araxoM 1
pazapaxatomium aeiictBueM. K HUM OTHOCSTCS akpojeHbl W (opmanbiaeruj; MOCIeAHUN
o0JnanaeT 0COOCHHO CHIIBHBIM JIeCTBHEM. B aBTOMOOMIIBHBIX BBIOPOCAX COJEpPIKATCS TaKXKe
OKCUAbl a3oTa. JIByokuch a3zoTa wurpaer OOJIbLIYIO pPOJb B 00pa30BaHUM MPOIYKTOB
MIPEeBPALIEHUS YIIIEBOJIOPOA0OB B aTMOC(epHOM Bo3ayXe. B BBIXJIOMHBIX ra3ax MpPUCYTCTBYIOT
HEpa3OoKUBIIMECS YIrIIeBOJopoaAbl TomumBa. Cpeau HHUX 0cob0e MecTo 3aHHMAroT
HeIpeAelibHbIE YTIEBOJOPOAbl STUIEHOBOTO PsAJIa, B YACTHOCTU I'€KCEH U MEHTEH.

N3-3a HEMoHOro cropaHus TOIUIMBA B JIBUraTENIe aBTOMAIIMHbBI YaCTh YIJIE€BOJOPOIOB
MPEBPAIIAETCS B CaXy, COJACPIKAIILYI0 CMOJUCThIE BemecTBa. OCOOEHHO MHOTO CaXH U CMOJ
oOpa3yercs HpHU TEXHUYECKOW HEUCHPABHOCTH MOTOpa W B MOMEHTBHI, KOTJa BOJUTEINb,
dbopcupysi paboTy ABHUratTensi, YMEHbIIAET COOTHOIICHHE BO3[yXa U TOPIOYEro, CTPEMSCh
MOJIYUYUTh TaK Ha3bIBaeMylo0 «0OOraTyro cMmech». B 3THX ciydasx 3a MallMHOM TSHETCS
BUJIUMBIM XBOCT [IbIMA, KOTOPBIA COJEPKUT TOJULUKINYECKHE YIJIEBOAOPOAbl U, B
YaCTHOCTH, OeH3(a)mHupeH.

e HETOKCHYHBIE BEIIECTBA: a30T, KUCJIOPOJ, BOJOPOJ, BOASHON Map U YriaeKHUCIbII
ra3, cojiepXaHHe KOTOpbIX B atMocepe B OOBIYHBIX YCIOBHUSX HE JOCTUTAET YPOBHS,
BpPEHOTO I YEJIOBEKA;

e  MOHOOKCH] YTIIepoJa, HaTu4rue KOTOPOTo XapaKTEePHO IS BBIXJIOTOB OCH3NHOBBIX
JIBUTATEJICH;

e OKCHIBI a30Ta, KOTOpBIE MO Mepe MpeObIBaHHs B aTtMocdepe COEAUHSIOTCS C
KHCIIOPOJOM;
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e  YyrJICBOAOPOAbI (aJIKaI/IH, AJIKCHBI, AJIKAAWCHbI, NHKJIaHbl, apPOMAaTHYCCKHC

COCIMHEHUS);
e  QIBJIETHIBI,
e cCaxa;

e COEIMHEHUS CBUHIACEPUCTBIA aHTUIPU]T

UyBCTBUTENBHOCTh HACEIEHUSI K ICHCTBUIO 3arpsi3HEHUS 3aBUCUT OT OOJIBIIOrO YMCiIa
(baxTOpOB, B TOM 4YHCJIE OT BO3pPAacTa, I0JIa, OOIIEro COCTOSIHHUS 3/I0POBBS, TEMIIEPATYpHI,
BJIQKHOCTH W T.H. JIMIa MoXmioro Bo3pacra, NETH, OOJbHBIE, KYPWIBIIUKH, CTPAJAIOIINE
XpPOHUYECKUM OpOHXUTOM, KOPOHAapHOM HEJOCTaTOYHOCTbIO, ACTMOMW, CuUuTaroTcsi OoJiee
YSI3BUMBIMU.

Cpenu (akTopoB MpsAMOro AeHCTBUS (BCE, KPOME 3arpsi3HEHUS] OKpYXKaIoLel cpebl)
3arpsi3HEHUE BO3/yXa 3aHHMaeT, 0€3yCIIOBHO , IEPBOE MECTO, MOCKOJBKY BO3AYX — MPOAYKT
HENpPEepPBIBHOIO MOTpedIeHus opranusma [5].

JlpixaTenpHasi CUCTEMa 4YeJIOBEKa MMEET Psii MEXaHU3MOB, MOMOTAIONIUX 3AIIUTUTH
OpraHu3M OT BO3JCHCTBUS 3arps3HHUTENEdl Bo3AyXxa. Bonocku B HOCY OTQMIBTPOBBIBAIOT
KpyIHble YacTulpl. Jlunkas cinusucras 000J04YKa B BEPXHEW YacTH JBIXaTEJbHOIO TpakKTa
3aXBaThIBA€T MEJKHE YACTUIIBI U PACTBOPSET HEKOTOPbIE ra30BbIe 3arpsA3HUTENN. MeXxaHu3M
HEMPOU3BOJBHOTO YMXaHMSI M Kaluld YyAajdseT 3arps3HEHHble BO3JAyX W CIU3b IpHU
pa3apa)k€HUH JbIXaTeIbHONW CUCTEMBI .

Cepnuctbiii anruapui. Okas3bpiBaeT MaryOHOE BIUSHUE Ha CIM3UCTYI0 O000JIOYKY
BEPXHHUX JIBIXaTEJIbHBIX MTyTeH, BHI3BIBAET OPOHXHUAIBHYIO 3aKYIIOPKY.

Okcunpl azota. Jlmokcua azota W (UTOXMMHUYECKHE TPOU3BOJHBIC SIBIISIOTCS
MOOOYHBIMU MPOJYKTaMHU HE(YTEXMMHUECKUX IIPOU3BOJICTB U PA0OUUX MPOIIECCOB TU3ETbHBIX
neurateneil. Oka3blBarOT BIUSHUE HA JIETKUE U HA OPraHbl 3pEHUS.

Monookcug yraepoaa. [Ipu: cxxkuranuu TorvBa B yCJIOBUSAX HeaocTaTka Bo3ayxa, CO
reHepupyercss B Ipoiecce paboThl aBTOMOOWIBbHBIX jaBurareneil. CoeauHssch ¢
reMOTJIO0OMHOM, U3 BABIXa€MOT0 BO3/yXa MMONAAaeT B KPOBb, MPEMATCTBYS HACBIIIEHUIO KPOBU
KHCIIOPOJIOM, a CIEAOBAaTENbHO, M TKaHEH, MbIIIL, MO3ra. OCHOBHBIMHU IPEICTABUTEIISIMU
aJbJIETUJI0B, TOCTYIAOIIUX B aTMOC(HEpHBIH BO3AYX C BHIOpOCAMHU aBTOMOOUIIEH, SIBJISIOTCS
dbopmanpaerus u akpoisieuH. JleiicTBue ¢opMmanbleruia XxapakTepuzyeTcsl pa3apaxkaronium
3¢deKkToM NO OTHOUICHHIO K HepBHOH cucrteme. OH Mopa)kaeT BHYTPEHHHUE OpraHbl U
aHaKTUBUPYET (EpMEHThI, HapylmaeT OOMEHHBbIE MPOLECChl B KIETKE IyTeM I10JaBJICHUS
LUTOIIA3MATUYECKOTO U AJIEPHOTO CUHTE3A.

buonoruueckoe geiictBue (POTOOKCHIAHTOB (CMECh O30HA, JAMOKCHIA a30Ta H
dbopmanpaeruaa) Ha KIETOYHOM YpPOBHE MOJOOHO JCHCTBHIO paJdallii, BHI3BIBACT IEMHYIO
PEaKIUIO KJIETOYHBIX MOBPEXKACHUH [6].

Ha ceromusmnuii AeHb OBUTATENU KOMIIPECCHOHHOTO 3a)KMTaHUs, padoTaroIlue Ha
JM3eIbHOM TOIUIMBE, ONarojgaps COBPEMEHHBIM TEXHOJOTHSM IO3BOJISAIOT BhIOpAachIBaTh
o6vem COzMeHblle, yeM ABUTaTeNd paboTaroniye Ha OCH3MHE M HCHOJIb30BaTh MEHBIIHMA
00BbeM ToruIMBa JUTsl paboThI, YTO B CBOIO OYepellb TakKe yMeHbIaeT 00beM BoiOpoca COx .

Pacmmpenne au3enbHOrO aBTOMApKa MPUBETCTBYETCS KHOTCKMM  MPOTOKOJIOM,
IIOCKOJIBKY y 3Toro Buza jasurareneil Beimie KIIJ[ m cOOTBETCTBEHHO MEHBIIE BpEIHBIE
BBIOPOCHI, KOHEYHO, NMPH HAJMYMU KauyecTBEHHOro Torumea. [lo mHpopmanum Acconuanun
Ka3axCTaHCKOTO aBTOOM3HEcCa, MPOLIEHT aBTOTpaHCIOpTa C Ju3elbHBbIM jaBurareieM B PK
ceiiyac JOCTUraeT IOJOBHHBI BCETO aBTONApkKa cTpaHbl. [lo mpenBapuTENbHBIM pacueTam
JI0JIsL TM3€eNbHOTO aBTonapka B Kazaxcrane moxet Bo3pactu 10 70% [7].

OnHOMl M3 OCHOBHBIX MeEp MO CHIKEHHMIO BO3/IECHCTBHS aBTOMOOWIIEH SBIISETCS
MOBBIIIEHUE DKOJIOTUYECKMX XAPAaKTEPUCTHK TOIUIMB W MAacel, I03TOMY KauecTBO
UCIOJIb3YEMBIX TOPIOUE-CMA30YHBIX MAaTEpUAJIOB UIPAET CYIIECTBEHHYIO pOJIb B IIPOLIECCE
SKCIUTyaTali aBToMoOmield. Tak, MOTOpHOE Macio, €ro KayecTBO, PErylsIpHOCTh 3aMEHBI,
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COOTBETCTBUE COPTAa JAHHOMY JBMIaTENI0 U KOHKPETHBIM YCIOBHSM €ro 3KCIUlyaTaluu
UTPaIOT OOJIBINYIO POJIb B 00ECIIEUEHUH HAJIC)KHOW U JTOJITOBEYHOW PaOOTHI ABUTATENs U €TO
9KOJIOTMYHOCTH. VIMEHHO 3TUM BOIIpocaM YAEISETCsS OCHOBHOE BHUMaHHUE IIPU pa3padOTKe U
BBIITYCKE TOIUIMB M Macell HedrenepepadaThIBAIOIIMMHU 3aBOIaMU.

Pemenne  mpoOnembl  IPOM3BOACTBA  OTEUYECTBEHHBIX  Macel  BO3MOXKHO
MMyTEMBHEJIPEHUSI THUIPOKPEKUHTA, 3TO B CBOIO Oouepe/]b YMEHBITUT uMnopt Heptu u ['CM,
pemuT 3aJady OTEYECTBEHHOIO IIPOM3BOJCTBA COBPEMEHHBIX Macend. | MapoKpeKuHT
MO3BOJISIET IOJIYYUTh MAaJIOCEPHUCTHIE TOIUIMBHBIE IUCTUIUISTHI M3 PA3JIMYHOIO ChIPbHS.
HeBbicokas 1ieHa rUAPOKPEKUHTa JIeJaeT 3TU Maciia Haubosiee NpeanoYTUTEIbHbIMU KaK JJIs
IIPOM3BOUTENEH, TaK U s noTpedureneil. MoaepHuzanus npoueccos HII3 mnanupyercss
TeueHue 3-5 Jer.

[locTosiHHOE pa3BUTHE COBPEMEHHON HayKd IIOMOraeT Ha MOPSAJIOK CHHU3UTh
KOJIMYECTBO BPEIHBIX BEIIECTB, IMOMAAIOMUX B arMocdepy oT aBroMoOmieit. Cozmanue
JBUTATeNeil, UCMOJBb3YIOIIUX Ta30BOE TOIUIMBO, MU HMX MAacCOBOE HCIOJb30BAaHUE TaKkKe
CIIOCOOHO YMEHBIIUTh KOJIMYECTBO ONACHBIX BEIIECTB B aTrMocpepe U CHUBUTh HUX
BO3/ICMCTBUE HA YETIOBEKA U OKpYKaroImuii mup [8].

[Tomoms B 60prbOe C 3arps3HEHHEM OKpYKarolled cpeibl MOTYT OKazaTh M JIIOJH,
MOJIb3YSACH Yallle 0OLIECTBEHHBIM TPAHCIIOPTOM, BMECTO MCIOJIb30BaHHSI CBOUX aBTOMOOUIIEH,
OJIHAKO JUIsI ATOTO HEOOXOJMMO YIyUIIUTh paboTy OOIIECTBEHHOTO TPAHCIIOPTA, BO3MOXKHO
nepeBosi aBTOOycOB Ha 0ojiee SKOJOTMYHBIE BHJAbI TOIUIMBA. Takke MCIOJIb30BaHUE
aBTOMOOWJIEH C MEHBIIMM OOBEMOM JBHraTelis MO3BOJUT YMEHBIIUTh PacXo]] TOIUIMBA U
COKpaTUTh BEIOPOCHI BPETHBIX BEIIIECTB.

C pa3BuTHEM HAayKM W TEXHOJIOTUA Yy JIOJAEH BO3PACTa€T OTBETCTBEHHOCTh H
MOHUMAaHHE BAXKHOCTH COXPAHEHHsI OKpYXKalolled cpelpl. DKOJIOTUYecKass I'PaMOTHOCTb,
KOHTPOJIb M TMOHMMaHHE BO3MOXKHOTO MPUYMHEHHS Bpelda OKpYKalolled cpele MO3BOJIUT
HaWTH aJbTEPHATUBHBIE IYTH PEIICHUs MPOOJIEMbl 3arpsi3HEHUS HE TOJBKO aTMOC(epHOro
BO3]lyXa, HO U TIOYBBI, U BOJIBI.

KoHe4yHO MmoJIHOCThIO UCKITIOUUTH aBTOTPAHCIIOPT U3 COBPEMEHHOM )KU3HU HE yaCTCs,
HO BO3MOKHO MHHHMH3UPOBATh HEraTUBHOE BO3JCWCTBHE HAa OKPYXKAIOUIYIO CpeAy MyTeM
WCII0JIb30BaHUs 00Jiee SKOJOTHYHBIX BUJOB TOIUIMBA COOTBETCTBYIOIIUM BCEM TpeOOBaHUIM
U CTaHJapTaM KauyecTBa, UCIIOJIb30BAHUIO AIbTEPHATUBHBIX aBTOMOOWISAM BUIOB TPAaHCIOPTA
(TpamBai, Tposuieioyc).
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Y]IK 371.315.5

HNCITOJIB30BAHUE JIOTHMYECKHUX 3AJIAY HA YPOKAX TH®OPMATHUKU
B HAYAJUIBHBIX KJIACCAX

KononbsinoBa H.A.
(CKY um. M. Ko3svibaesa)

CocraBneHue TOrMYeCcKUX 3a/1a4 Ul Ha4yaabHbIX KJIACCOB — 3HaYMMasl COCTaBHAs J10JIs
neparoruueckoro mnpouecca. CopaelicTBue ydeHUKaM B aOCOJIOTHOM Mepe BBIPAa3HUTh
COOCTBEHHBbIE BO3MO>KHOCTHM, B3pacCTUTh WHUIUATHBY, CAMOCTOSITEIBHOCTb, TBOPYECKHM
NOTEHIMAl — OJlHA W3 BeIyIIMX 3ajJad mporpecce ydeOHoOro 3aseneHus. Bo Bpems
JUHAMHYHOTO IIporpecca HaykKd M 0Opa30BaHUsl HBbIHEIIHEE IOKOJEHHE aJanTUPYeTCs
ObICcTpee K JaHHBIM u3MeHeHusM. [Ipu ocoOoil MeTonyeckoil opraHu3ai OHU UMEIOT BCe
IIaHChl yCBaWBaTh OTBJICUEHHbIE, AOCTpPaKTHbIE MaTepHalibl, OErjo CTaBUTh HPUYMHHO—
CJIEJICTBEHHBIE CBSI3M MEXJy IPEIMETAMH U TOSBICHUSMH.

Crano NOHATHO, YTO JUISl JAEUCTBEHHOIO CTaHOBJIEHHMS 3aKOHOMEPHOTO MBIIIJICHUS
BO3MOKHO M HAaJ0 BKJIOYaTh BCEBO3MOKHBIE CHUTYALIMOHHBIE 3aJaYKW W 3araiku. JlaHHBINA
THII 33]1a4 Pa3BUBAET JOTHKY, KpUTHUECKOE MBILUIEHUE, pa3yM, (paHTa3HI0, BOOOpaKeHHE.

CocraBneHre 3aKOHOMEPHBIX CIIOCOOOB MBIIUICHUS y MOJAPOCTKOB COAEHCTBYET
Pa3BUTHIO UX MTO3HABATEIHLHOU PabOTHI M MPOAYKTUBHBIX MBICIUTENbHBIX POIECCOB.

3aKOHOMEpPHBIE CIOCOOBI MBILIUIEHUS JEMCTBEHHO CKIIAJbIBAIOTCS M PA3BUBAIOTCA, B
CJIydae €CJIM UX MPOLIECC PA3BUTHUS OTBEYACT IPALYIIUM METOANYECKUM IIPUTA3AHUSIM:

* Y4eT BO3PACTHBIX MHANBHYyalbHOCTEH MIKOJBbHUKOB;

* I0CJIENOBAaTEIbHOCTh (OPMHUPOBAHMS 3aKOHOMEPHBIX CHOCOOOB MBIIUIEHUS,
CHUCTEMHOCTB;

* HENpepbIBHOCTh U IPEEMCTBEHHOCTb B CIOCOO (POPMUPOBAHUS U CTAHOBIICHUS
3aKOHOMEPHBIX CIIOCOOOB MBIIUIEHUS HA BCEBO3MOXKHBIX I1arax U3y4eHusl.

Hacrosiiupe mocelabl A CTAHOBJICHHS — 3aKOHOMEPHOIO  MBINUICHHS AT
uHbopMaTUKa. AJENT IOJ YNpaBICHUEM YUUTelNsd, J0 3TOr0 BCEro, MOABEPraeT aHaau3y
OIJIaBJICHHUE TIOPYYEHUS, pa3fesisisl ero Ha YUCIIOBbIE JTaHHbIE, 00CTOATENILCTBA U BOIIPOC.

IIpu 3akiroueHun 3ajgad NOTpedyeTcs HCIOJB30BaTh Oojiee TpyIHBIH U Oonee
U3SIIHBIM TECT M CUHTE3. TecT conepkaHusi COCTAaBHOM 3alauyKd, HampuMep Xe, Kak U
He3aTeHIMBOM, 00beIMHACTCA K pa3[e/IeHUIO €ro Ha YKCIIOBbIE JaHHbIE, 00CTOSTENbCTBA U
Bompoc. BmpodeM, camu JaHHBIE, YCIOBHE M HCKOMOE O00s3aHbl IOIBEPrHYTHCS
JOTIOJIHUTENBHO aHAJIN3Y, PA3JIEJICHUIO Ha IEMEHTHI U UX COCTABJIAIOILKE.

IIpu pa3bsCHEHMH y4E€HUKaM CBEKEH JUIsl MX 10 METOJMKAM 3aKJIIOUEHUS 3aauKu C
HEO/JHO3HAYHBIMU KOJIMYECTBAMH, HEPEIAKO INPUMEHSAETCS NPUEM aHaJIOIMM: HACTaBHUK
IIPUTJIAIIAET PEIINUTh aHAJIOTMYHYIO 33Ja4Ky ¢ MAJIECHbBKUMH KOJINYECTBAMM, BBIYMCIICHUS HaL
KOTOPBIMH BO3MOKHO MOKHO HUCIIOJIHUTH YCTHO.

ITonoxenue mporpeccur B y4eOHBIX 3aBEIEHUSIX HEBO3MOXKHO CUMUTaTh OObIUYHBIM. C
OJTHOW CTOpPOHBI — 3acujbe pabOThl IO YCBOGHHUIO TIO3HAaHUM M yMEHHH, KOTOphIe
3aIepKUBAIOT CTAHOBJIICHUE pa3yma MaJlbILIEH, B IIEPBYIO OYEPEab TBOPYECKOIO MBIIUICHHUS.
B cBs3u ¢ cucreMoi npenojaBaHus MabIIIM IIYTalOTCSA pellaTh 3aJadykd, KOTOPbIE BCAKHUI
pa3 UMEIOT TOTOBOE 3aKJIFOYEHHE, IIPU ITOM, JIMIIbL TOJIBKO OJHO. BeieacTsue 3T0ro Masiinim
TepsAIOTCS B OOCTAaHOBKAX, KOTJa 33Jadka HE COJEPXKUT 3aKIIOUEHHS] MM K€ COACPIKUT
00JIbIII0€ KOJIMYECTBO 3aKiItoueHuil. He cuntas Takoro, Majbllliy MyraloTcs pemaTh 3a1auku
Ha 0a3ze yKe BbIyYEHHOTO KpUTEpHs, BCIEACTBUE 3TOT0O OHU HE B COCTOSHUHM paboTaTh
aBTOHOMHO, JTaObl OTHICKATh HEKUH CBEKHUI METO/I.

123



Jl71s1 BEpHOTO BOCIIPOM3BOJACTBA MPOIECCa U3YUEHHUs], HAJI0 BCIKUM pa3 MPUHUMATh BO
BHMMAaHHE BO3PACTHBIE M JIMYHBIE OCOOCHHOCTHM OpraHHW3aIlMd MBICIUTEIHHOTO Ipolecca,
CTaHOBJICHUE MBICIIUTEIBHBIX BO3MOXKHOCTEH CTYJIEHTOB B y4eOHOU paboTe, HE 3a0bIB MpH
3TOM, YTO YEJOBEYHOE MBIIUICHHUE B Hayaje JBYCTOPOHHEE: SMOIMOHAIILHO—OOpa3Has u
3aKOHOMEPHAsi CTOPOHBI €CTh KaK PAaBHOIIPABHBIC YACTH.

MpIieHre 4ejoBeKa, MU B YACTHOCTH Malblia, Oojiee SIPKO MMEET MECTO TpH
3aKJIFOUEHUU 3aj1au.

Kaxxnast MpicnuTensHas paboTa HACTYMaeT ¢ BOMPOCA, KOTOPBIM CTABUT Tepe]] COO00i
YeJIOBEK, HE MMesl TOTOBOrO0 OTBETa Ha HEro. BpemeHamu JaHHBIA BOMPOC yCTaHABIMBAIOT
WHBIC JIFOJM, HO BCSIKUU pa3 JEHCTBUE MBINUIICHHUS HACTYMaeT ¢ (OPMYTUPOBKH 3aJIa4KH,
KOTOpBIE HYXXHO PEIIUTh, C MMOHUMAHUSA YErO—TO HEBEIOMOTr0, COOCTBEHHO, YTO HaJ00HO
B3STb B TOJIK, YSCHUTbD.

Mpeiienne  aetT co0Oi MPOIECChl 3HAHUS YEIOBEKOM OOBEKTOB U SBIICHUM
HaxOJIAIIErocsi BOKPYT MUpPA U WX CBSI3EH, 3aKITIOYCHUST aKTyaJIbHO BECOMBIX 3a/1a4, PO3bICKA
HEBEJIOMOTO, TIPEABUACHUS TPSTYIIETO.

Ha cragumu ompeneneHHbIXx omepanuii aaent OOHAPYKMBAET JIEeCIOCOOHOCTh K
BBITIOJTHEHUIO THOKMX © OOpaTUMBIX OIEpaluid, COBEPIIAEMBIX B COTJIACOBAHUU C
JIOTUYECKUMU TIpaBUjIaMu. Malbly, JOCTUTIINE JTAaHHOTO 3HAYCHHs] CTAaHOBJICHUS, YKE
MMEIOT BCE INAHCHl TI0/IaBaTh 3aKOHOMEPHBIE KOMMEHTapHH TIPOU3BOJUMBIM JICSHUSIM,
TOTOBBl TIE€pelaBaThCA C OJHOM TOYKM 3pEHHMsI HA HWHYIO, JeNalTcs  OojbIne
OecpuCTPaCTHBIMU B COOCTBEHHBIX OI[EHKAX.

Manpimu MMEIT BCE IIAHCHI PACcCYXAaTh, BOCIIOJIB30BABIINCH aOCTPAKTHBHIMU
MHEHUSIMH, ONUPAThCS B COOCTBEHHBIX PACCYXACHUSIX Ha JOTAIKU WM K€ MPEeJCTaBiIsieMble
OOBEKTHI.

3penblii 4emoBeK W MPEANOJIOKHUTh [Uisi ce0s HEe HMeeT BO3MOXKHOCTb, KaKuM
TECTUPOBAHUEM IOJBEPraeT BCSIKOTO yyallerocs: cpenHee ydeOHoe 3aBeaeHue. OT ypoka K
YPOKY, YCKOPSISICh C JIFOOBIM T0JIOM, HapallluBaeTCs JIaBHHA CaMOM pa3inyHOM WH(OpMaLUU.
Ee Hago ymeTp mpuHATH, Nepenenarb, PacloOKUTh B MAMITH, HO CaMO€ 3HAYMTENIBHOE,
MPEeIbsIBUTH MO MEPBOMY IMPHUTI3aHUIO, U3MEHUTh, B CIIydae €CJIM MOSBUIACh HAJI0OHOCTH,
MIPEIOoNIOKUTh B TpeOyeMol opme U MouTH Bce, MOYTH Bce apyroe. M, He cuuTas 3TOroO,
ITIOBCETHEBHOE MHOKECTBEHHOE IMEPEKIIIOUEHUE — OT YPOKa K YPOKY — ''mlepeHacTpoiKa BcexX
cucteM opranusma. YenoBek MOCTUTAOIINKM MOCTAHOBIISIET MACCy 3a/lad, O KOTOPBIX MBI, B
TOM YHCJIE U HEe Nojo3peBaeM. M, BeposiTHO, UCKIIFOUUTENBHO CJIOXHas U3 HUX — 3TO 33/1aTh
Bornpoc. Jlro6oii mnoHuMaeTr, 4yTo, Korga c(opMynHpOBaHBI BOMIPOCHI, TUTAHTCKAs JOJIS
3a/1ayKy pelieHa.

Kazanoce Ob1, B yem cioxHocTh? Ha BCsikOM ypoke BOMpOCH 3a7aeT HACTaBHUK.
3aaroT U yvamiuecs (€CIM 4ero—To He B3SUIM B TOJK WJIM YK€ UX MOMPOCHIIN 3a/1aTh BOIIPOCHI
onHokiaccHukaMm). Ho Te mu 310 Bompockl? Kak mosBifOTCS OHM B mpoliecce Moucka?
JIroboMy 11 0XOTa 3a/JaTh Kak pa3 JaHHbIA Borpoc? Hamo mu U BO3MOMKHO JIM BBIYYUTHCS
sTomy?

Kaxercst, mosiydnTh OTBET Ha 3TH BOIIPOCHI BOBMOXHO C MOAJIEPKKOH 3a/1a4, KOTOpPbIE
B Pa3JIMYHBIX NMPOCTPAHCTBAX UMEHYIOT MO—BCSIKOMY: 33JJaUKU C HEMOJHBIM YCIOBHEM, "na—
HeT—Ku", "3aMOopouku", "UHTpeHepH!", 3aJJaUKu JJIs1 YMCTBEHHOTO TPEHUHTa (MHTPEHUHTA).

mepBas 3aJadka, KOTOPYIO BO3MOXHO OBIJIO HWMEHOBaTh "MHTpeHepoMm', Oblia
npeasioxkeHa Joktopom [ Jx. Al3eHKOM U 3ByJala Tak:

JIrobo¥i neHek, Korja JUJINMYT HAeT Ha paboTy, OH OomyckaeTcs Ha |—bIif ATaxk Ha
mudte. Korna oH BOpoTUTCS ¢ paboThl, OH BXOJIUT B TU(T, MOABIMACTCS A0 CEBMOTO ITaXKa,
a janee uaeT K s cedst momoi Ha 16— atax memeukom. [Touemy? (OTBeT: OH HE AOCTaeT
710 KHOTIKH 16-T0 3Taxa).
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OTBer Ha JaHHYIO 3aJauKy HCKaJICA CIIOCOOOM MpOO M MPOMaxoB M MPAKTHYECKH
IIPOBOJMJI TIPOBEPKY, JAEECHOCOOHOCTh YEIOBEKA HEOPAMHAPHO JyMaTb U OTBICKUBAaTh
HETPUBHUAJIbHBIC 3aKIIOYEHHUS, TO €CTh JAaTepaIbHOCTh (IIMPOTY) MBIIUICHUS. AWN3EHK
¢buKcupoBas, COOCTBEHHO YTO OTBETOM MMEET BO3MOXHOCTh OBITh M "OH BXOJHT K ApYyry", U
"OH TpeHHpyeTcs'", U MOYTH BCE MHBIC BEPCUM MMEIOT BCE IIAHCHI BJIAJETh MPABO HA XKU3Hb,
HO BEpHBIH OTBET JIMILIBL TOJIBKO pa3, U CBS3aH C 3HAUMMOM MH(OpMaluel, 3aKII0UeHHON B
HETIPUMETHBIX CJI0Bax "Mr000M 1eHeK" U BCIEACTBUE TOTO KaXKYIIEHCS HECYIIIECTBEHHOM.

B ciydae ecnum nmpu 3aKkiOYEHUM [OJOOHOM 3alaukyd  BAapUaHTBl BEPOSTHBIX
3aKJIFOUEHUHN BbIpa)KaThb B OOJIMKE JAPYrUX BOIMPOCOB, MPEAINOJIAratoUX JHIIb TOJIBKO OJUH
n3 orBeroB — "J[a" wm sxe "Her", TO 3THM 3amauku mnpeoOpasyroTcsi B YMCTBEHHYIO
TPEHUPOBKY WIM XK€ B "ma—HeT—Ku". ODTU 3aJaukKi MMEIT T'MTaHTCKYI0 JUJIAKTUYECKYIO
3HaueHue. [logoOHast yMCTBEHHBIN TPEHUPOBKA Pa3peIiaeT yIUTh:

* [IeJICHANPaBIECHHO HAaXOAUTh HH(OPMALINIO;

* ONITUMAJIBHO CYXaTb PallOH MOUCKa;

* paboTaTh C MPSAMON U KOCBEHHOU MH(OpMaLneit;

* HCII0JIb30BaTh HECYLIECTBEHHbIEC HA TIEPBbII B30p JaHHbIE (pPa3BUTHE UHTYHUIINH);

* 0CO3HABaTh CXOKYI0 MH(POPMAIMOHHYIO 3HAYEHHE KaK MO3UTHUBHBIX, HAPUMEpP U
HEraTUBHBIX OTBETOB;

* IPAaMOTHO Ha3HAYaTh U BBIPAXKaTh BOMPOCHI;

* 3JIeMEHTaM MO3TOBOI'0 MITypMa.

[lepen mnepBbIM MpeACTaBIEHHWEM 33JadyKd C HEMOJIHBIM YCJIOBHEM JETaIbHO
PacTOJKYHTE y4yallMMCsI KpUTEPHH UTPbI: BBICIYIIAB YCIOBHE 33JJauKH U BOIPOC K HEW, OHU
MMEIOT BCE IIAHCHI 33/1aTh Ka)XJ0€ YMCIEHHOCTh BOIPOCOB, HO 3aJaBaTh MX HaJ0OHO Tak,
a0l OTBETUTH BO3MOIKHO OBLIO OBl JIMIIB TOJBKO "Jla" mim ke "Het".

"UenoBek mMOMy4YWiICs M3 KOMHAThI, XJOMHYB JABepbto. Korma oH Bo3BpaTHiicA,
Knementrnna yxe noru6ma. Ot yero nmoru6na Knementnna?"

BormpocoB nmeeT BO3MOKHOCTE ObITH O0Ji€€, TPOABHKEHNE K OTBETY — MEJIUTEIIbHEE.
ToponuTbcs HEBO3MOXKHO, HU B KOEM Cilydyae HE JaBaTh MOJACKa3Ky. IlepBoe Bpems netu
3a/1al0T HECKOJIBKO BOIPOCOB; UM HYKHO IIOMOT'aTh, JaBas OLEHKY Ka4€CTBY U OUEPEIHOCTH
BornpocoB. [IpuHIMNMANIBHO HAampaBUTh 3a00Ta ydYaluXcs Ha TO, COOCTBEHHO YTO OHU
00s13aHbI BBICIYLIUBATH OTBETHI HE JIUIIIb TOJIHKO HA COOCTBEHHBIE BOIIPOCHI, HO ¥ Ha BOIIPOCHI
Ipy3ei, T.e. KOJUIEKIHOHUPOBATh UHPOPMALIHIO.

CraHOBIIEHHE Y MaJbllIed 3aKOHOMEPHOTO MBIIJIEHUS — 3TO OJIHA U3 BECOMBIX 33J]1a4
UCXOJHOTO M3y4eHHs. YMEHHE IyMaTh JIOTHYECKU, (POPMYIUPOBaATh BBIBOJBI 0€3 MPUATHOM
ONIOpbl, CPAaBHUBATh CYXKJEHHUS IO KOHKPETHBIM IPAaBHJIaM — Ba)XXHOE YCIIOBHE YIAa4uHOIO
YCBOGHHUS y4eOHOTO MaTepuarna.

I'maBHas paboTa s CTAHOBJIEHUS 3aKOHOMEPHOT'O MBIIUICHUs 00s3aHAa BECTUCH C
3amaveid. Tak Kak BO BCSKOMW 3aJauKe 3aJI05KEHbI TUTAaHTCKHUE CIIOCOOHOCTH ISl CTAHOBIICHUS
3aKOHOMEPHOI0 JIOTUYECKOro MblluieHus. HeopauHapHble 3aKOHOMEpHBIE 3aa4Kd  —
3aMeuaTesIbHbIN HHCTPYMEHT JJIsl TAKOBOTO CTaHOBJIEHHS. EcTh BaxkHOE 0OJIBIIOE KOJINYECTBO
TAKOBOTO ceMeicTBa 3ajgay; TeM OoJiee OOJIbLIOE KOJMYECTBO MOXOXKEH CHell JUTepaTyphl
ObUIO BBIMYIIEHO B MocienHue rojapl. OmnpeneneHHble NPUMEPHl 3aKOHOMEPHBIX 3ajad
IIPUBEACHBI B IIPUIIOKEHUM.

Bripouem, cOOCTBEHHO YTO HEPEAKO MMEETCsl Ha MpakTHKe? YUeHHKaM Ipelaraercs
3a/lauKa, OHU 3HAKOMSTCS C HEI0 M COBMECTHO C YUMTEJIEM IOJBEPraroT aHAIU3y YCIOBUE U
pewatoT ee. Ho u3Bnekaercs a1 u3 nogo0HOH paboThl MakcuManbHO nonb3bl? Her. B ciydae
€CJIM MPEAOCTaBUTh [aHHYKO 3aJadKy uepe3 [JEHb—/Ba, TO JOJI1 CTYyJAEHTOB HMEET
BO3MO’KHOCTh BO30OHOBWJI UCTIBITATh 3aTPyIHEHUS MTPH 3aKITIOYECHUH.

bonpmmii  >pdekr mnpu JaHHOM HMEET BO3MOXKHOCTh JOCTHTHYTH B HTOTE
UCIOJIb30BAHUS BCEBO3MOXKHBIX (pOpM pabOThI HaJ 3a/1auei.
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[TocTosiHHOE BHEIpeHHWE Ha ypokKaxX WH(MOPMATUKH W BHEYPOUHBIX YIPAKHEHUSIX
O0COOBIX 3a/lad M 3aJlaHUM, HAIEJICHHBIX HA CTAaHOBIIEHHWE 3aKOHOMEPHOTO MBIILICHUS,
CaHKIIMOHUPOBAHHBIX COOOPA3HO MPUBEACHHOMN MOBBIIIE CXEME, PACIIUPIET MaTEMATUYECKUM
KpPYyro3op MIJIAAIIMX MOJPOCTKOB M pa3pemraeT OoJbllle YBEPEHHO OpPHEHTUPOBATHCS B
MPOCTBIX 3aKOHOMEPHOCTSIX HAXOJISIICHCS BOKPYT UX PEATbHOCTU U JesTebHEE MPUMEHHUTH
MaTeMaTH4eCKHUE TO3HAHUS B OyTHUYHOM KU3HHU.

Jloruka — ypoK, KOTOpBIM 00yd4aer, Kak HaJ0 PacCyXAaTh, Ja0bl MBIIUICHHE OBLIO
omnpeeNEHHBIM, TOOUYEPEAHBIM, CBSI3aHHBIM, JI0Ka3aTeslbHBIM. Kak denoBek, He3HAKOMBIN ¢
MpaBUJiaMd MaTEMAaTUKH TPAaMMAaTUKH HE HMEET BO3MOXKHOCTh BEpPHO JCKIaMUPOBATh H
CTPOYHUTH, HATIPUMEP U UYEJIOBEK HE TMOHMMAIOUIUI MPaBUJI JOTUKH, HE UMEET BO3MOXKHOCTh
0e3 mpoMaxoB paccyknaaTh B apudmernke, uHbopmartuke. be3 JOrmKM He UMeeT
BO3MOXKHOCTh OBITb WH(pOpMaTuku! A 5TO oO3HA4aeT, COOCTBEHHO, YTO MJsi YJAYHOTO
UCCIIEIOBAaHUS UHPOPMATHKU HA/IO0 HAOPUCTO 00ydaTbcs BEPHO paccyxaarh. Jlormueckoe
MBIIIUICHUE HE CUYUTACTCS TPHUPOXKIACHHBIM, BCIEACTBHE HTOTO €ro BO3MOXKHO M HAJIO
pa3BUBATh.
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CHUXXEHUE KOTHUTUBHOM HAI'PY3KHA B OFYUEHUU MATEMATHUKE

KocTrnna A.A., Acramupos P.O.
(CKY um. M. Ko3zvibaesa)

Ha coBpemeHHOM »7Tame pa3BUTHA OOLIECTBA JIOCTaTOYHO OCTPO CTOUT BOIMPOC
MOJTy4eHHUs1 OBICTPOTO U B TO e BpPeMs KaYeCTBEHHOTO M IITyOOKOT0 0Opa30BaHUs HE TOJIBKO
B cdepe SKOHOMHMKH, MHPOPMATUKU, (U3UKH, MEIUIUHBI, HO U MPHUKIAJTHON MaTeMaTHKH,
BOCTpEOOBaHHON aOCOJIIOTHO BCEMM, BHE 3aBUCUMOCTH OT HX Mpo(decCHOHAILHON
nearenbHocTH.  CrenoBaTenbHO,  yBEJIMYMBAeTCsl  Harpyska Tnpu  OOy4eHHUH  Ha
COOTBETCTBYIOIINX 3aHATHAX. YEIOBEK KaK BHUJ HAXOJUTCS Ha BBICIIEH CTYIEHH SBOJIIOLMH,
HO MHUp MpPOJOJDKAET Pa3BHBATHCS, MOITOMY HEOOXOIMMO YBEIMYMBATH OOBEM 3HAHMIA,
MOJIy4aeMbIX B Y4eOHbIX 3aBeleHHsX. JIydmuM crnoco®oM Jist 3TOTO SIBISETCS CHIKEHHE
KOTHUTUBHON Harpy3ku oOydaromuxcs MpH HW3ydE€HUH HOBOTO MaTepHaja 1o MaTeMaTHKe.
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[IpuBeneHHbIE HIKE METOJIUKH OYAYyT OCTaBaThCS aKTyaJIbHBIMH B TEYEHHUE TUTEIHLHOTO
IIepHo/ia BpPEMEHHU.

YyeHukaM 3allOMUMHATh MAaTEpHUAN, CBSA3AHHBIA C MAaTEMaTUKOW, OYEHb TSXKEJIO,
0COOEHHO TeM, Y KOT0 HET HOHUMaHUs a0CTPAKTHOM BETMYMHBI, KOTOPasi CYIIECTBYET TOJIHKO
B paMKax MaTeMaTU4YeCKOM HayKH, HO UMEIOIIEH HETOCPEICTBEHHOE BIMSHUE Ha PEabHOCTD.
Bunoii tomy kparkoBpemenHas (nanee — KBII) umm pabouas namsate. KBII — cnoco6
XpaHeHus: WHPOpPMALMKM B TEYCHHE KOPOTKOro mpomexyTka BpemeHu. OO0bem KBII
cocraBiseT 7+2 srneMeHTa, BpeMmsi xpaHeHus snemMeHToB B KBII e Oonee 20 cekyHn, mpu
3TOM MCIOJIb30BaTh MOXKHO JHIIb 4-5 smemMeHToB [1]. OIHAKO KOJMYECTBO HCIOJIb3YyEeMbIX
oowekToB B KBII Ha camom sieie MeHbIIE M3-3a OOMITUS Ta/HDKETOB BOKpYr Hac. Pekiama Ha
O6unbopaax, MHOXKECTBO OTKPBITHIX B Opay3epe BKIAJOK, Urp ¢ BbicokuM APM (actions per
minute), BCE 2TO 3acTaBlisI€T MO3T OTKa3bIBaThCS OT JOJTOBPEMEHHOW MaMsTH B Yroay
«xymnosy» KBII.

OneITHBIN menaror oOBbEAMHSAET MPOCThIE HIAEM O TOM, Kak Jydllle BCETo
BOCIIOJIB30BAThCS CBOMCTBAMH ACCOIIMATUBHOCTH W JUCTPUOYTUBHOCTH, 4YTOOBI OBICTpEe
pemnTh anredpanyeckoe BbIpAKEHHWE Ha MpakThke. [IpuMeHeHue JaHHBIX CBOWCTB,
BbIPa0OTAHHBIX AITOPUTMOB, HE TPEOYIOIUX OONBIINX YCHIINN, TO3BOJIAIOT 00paboTaTh Aaxe
HEUMOBEPHO 00BEeMHBIN TTpuMep Kak ouH 00bekT B KBII. B 3TOM cMBICIE alropuT™MBI MOTYT
JeMCTBOBAaTh KaK LIEHTPAJbHBIM HCIIOIHUTEIb, OPraHU3YIOMUNA HHPOPMAIUIO WM 3HAHUS,
KOTOpBIE HE0OX0MMO 00pabaThiBaTh B paboueil maMaTtu. B 3Tux ycioBusx pabouas maMsTh
HE HMMEeT OrpaHWYeHHi [Tam >ke]. YuuTenb ¢ MEpBOTO B3IJAJa PACHO3HAET HHTEPBAJbI
3HAKOIMOCTOSIHCTBA (DYHKIIMH, 33JJaHHOW OTHOILIIEHHUEM JIByX MHOTOYJIEHOB BTOpPOIl CTENeHw,
3Hasl, KaKk OBICTPO Pa3JIOKUTh MHOTOWIEHBl HA MHOXHTENHU MO o0paTHO#l Teopeme Buera, a
TaK)Ke HEKOTOpPBbIC CBOWCTBA 3HAKOIOCTOSHCTBA 3aBHCAIIME OT CTapliei cremeHu [2].
HamnpoTtus, npu pabotre ¢ HOBOW HMH(pOpManue yisi KOTOPOW OTCYTCTBYET IEHTPaJIbHBINA
WCIIOJIHUTENBbHBIN OpraH Ha OCHOBE CXeMbl, paboudas mamsThb UMeEeT orpaHuyeHus. Takum
oOpa3oMm, nJs y4YeHHKA OIICHMBaHHME 3HAKOMOCTOSHCTBA (YHKUMU 3aJaHHON JaHHBIMU
OTHOILIEHUSMH, HAMHOTO CJIOKHEE, YeM OIICHMBAHUE KaXKJIOTO OTHECIBHOTO COMHOMHTEJSL.
Oroil mpoOaemMbl He BO3HUKAET, KOTJa YUeHUK paboTaeT ¢ HHpOopMaIuei u3 10JIroBpeMeHHOM
MaMsITH, KOTOpas yXe 3apaHee OpraHu30BaHa.

Jliia perienust A7aHHOM PoOIEeMbl HEOOXOAUMO MPUOETHYTh K CHIPKEHUIO KOTHUTHBHOM
Harpy3ku ydJalluxcs 0pH H3Y4EHHMM HOBOIO MaTepuasia. B 3ToM MOMOXET Teopus
KOTHUTHUBHOM Harpy3ku (TKH), HCIIOJB3YIOIIast B3aUMOJICHCTBHE MEXKY
MH(OPMALMOHHBIMU CTPYKTYPaMU U 3HAHHUSIMH O YEJIOBEYECKOM MO3HAHUHU ISl OTIPEACTICHUS
IJIaHa 3aHATUN, MOMOraromias yBeNWYUTh KOA(D(UIMEHT IMOJEe3HOro AeUCTBUS OOydeHUS
MyTeM YBEJIMYEHHUS KoJaudecTBa HH(opmanuu, 3anoMuHaeMol ydeHukamu. CyTb JaHHOM
TEOPUM 3aKJIIOYAeTCS B TOM, YTO MPH CHIKEHUM KOTHUTHUBHOW HAarpy3kd OO0YYaroIIuXcs
JIMHEWHO, MPOAYKTUBHOCTh 3aHATHN YBEIMYUTCA OHKCIHOHEHUMAIbHO. JlJI1 CHUXKEHUS
KOTHUTHBHOW HAarpy3Kd HCIOJIb3YIOTCS pa3Hble METOJbl: OTpaOOTaHHOTO MpUMEpa,
HE3aBEepIICHHOT0  pEIIeHMs,  MOJAIbHOCTH,  pa3OMeHus  3aJauyd,  HHIYKTUBHOTO
yMO3aKItoYeHust u T. 1. [3].

Memoo ompabomannozo npumepa: BO BpeMs TMPOXOXKICHUS TEMbI, Y4YUTEIEM
JOCKOHATBHO pa30upaeTcss MpuMep C¢ MaKCUMalIbHBIM KOJMYECTBOM HIOAHCOB, KOTOPBII
KOHCIIEKTUPYIOT YUYEHUKH U OCTaBISIOT ce0e B KAayecTBE MaMSATKH, a IMOCIE 3allOMUHAIOT.
JlauHbIi MeTO 00y4eHHsI CBOJUT MpoOIeMy MOCTOPOHHEH KOTHUTUBHOW Harpy3kd K HYIIIO,
TaK KaK y yueHUKa 3apaHee ecTh HapaOOTaHHbBIE alTOPUTMBI PEIIEHHS MPOOIEMBI.

Memoo nezasepuiennozo peuienus: O TEOPETUUECKOMY MaTepHaly, IpoilieHHOMY Ha
YpOKE€, NPHUBOIUTCS MPUMEP PEUICHMs 33Jayd, OCHOBAHHOM Ha XOpOILIO 3aKpPEIUIEHHOM
MaTepualie o MpeabIAyLie TeMe. YUuTenb COBMECTHO C YYEHUKAMU OBICTPO MPOpPELINBAET
3a/1lauy MO 3Tafnam, CBSA3aHHBIM C MPEAbIAYIIEeH TEeMOM, OCTaBIsAs HEAABHO IPOUJIEHHBIE IJIs
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CaMOCTOSITEJILHOTO pemieHus. JlaHHBIH METOJ CHJIBHO COKpAallaeT KOTHUTHUBHYIO Harpysky,
T.K. OOy4JaloIMMCS HE TMPHUXOJUTCS YIENIATh MHOTO BHUMAaHUS OOBEMHOW YacTH 3a/auH,
MO3BOJISISi CKOHIICHTPUPOBATHCSA HA MPUOOPETEHHH HABBIKOB PEIICHUS 10 HOBOW TEMeE, UTO
3aMETHO yBEIMYMBAET KOJIMYECTBO MOJIE3HBIX 00OBEKTOB B paboueii maMsTH.

Memoo moodanvhocmu: COCTOUT B 3aMEHE MMMCbMEHHOTO TOSICHUTEIHHOTO TEKCTa B BHJIE
TaOIMI, TUarpaMM U T.J. (IpuMep MOHOMOJAIBFHOCTH) HA YCTHBIN TOSCHUTEIBHBINH TEKCT U
BH3yaJIbHBIC HMCTOYHWKU HH(OpMammu, T€ JK€ JWarpaMMmbl, TaOuumel  (puMep
MOJIMMOJANTBHOCTH). TakuM 00pa3oM, MPOUCXOTUT KOTHUTHBHAS KOOMEpAIHS MEXIY
OTJeNIaMH MO3ra, OTBEYAIOUIMMH 32 BOCIPHUSTHE Yepe3 OpraHbl ClIyXa W 3pEHHUs, TO €CTh
Harpyska OyzeT MOpOBHY pa3zeiieHa MEeXKIY IBYMsI OpraHaMHu YyBCTB, YTO 3aMETHO CHM)KAET
KOTHUTHBHYIO Harpy3Ky 00y4aromnierocs.

Memoo pazdouenus 3a0ayu: TIpU MPOXOKJACHUH OOBEMHBIX TEM HEOOXOIUMO pa3OuBaTh
uX Ha moarembl. Takoi cnoco0 TpaHCIANMU MaTepuaia HanOojee MPOCT Kak U yIUTeJs,
TaKk ¥ ISl OOYyYaloIIMXCsl 10 JBYM KpPUTEPHUSM: TICHXOJOTHYECKH peIlaTh IMPOIIe MHOTO
MaJIEHBKUX 3a/1a4, YeM OJHY OOJBIIYI0; KaXKAas TMOCTaBJICHHAs 3ajada, HEe3aBHCHMO OT
pa3MepoB 3aelcTByeT pabouyyro mamsiTh, HO, OYEBHMJIHO, YTO HECKOJBKO pa3 00paboTaTh
HEeOOJIBIIOE KOJUYECTBO MaTepualla HAaMHOTO TpoIle, YeM OJUH pa3 00paboTaTh OTPOMHOE
KOJIMYECTBO HOBOW MH(OPMAITUH.

Memoo uHOyKmugHo20 yMO3aKIOYeHUs: STOT METOJ TECHO CBsI3aH ¢ mpeapiaymuM. Ero
CYTh COCTOHT B TOM, YTO KaXKIBIH 3Tal 3aJaHus JOJDKEH TUIABHO BBITEKATh M3 MPEIBIAYIIETO.
[IpenmymiecTBO TaHHOTO METOJAa B TOM, YTO OH 3alOJIHSET MpoOen MEeXAY TEeMaMH, YTO
0COOEGHHO BaXHO TPHU HW3YYCHHH MATEMAaTHKH, TJI€ BCE TEMbI B3aMMOCBSI3aHBI W JayKe
HE3HAYUTENIbHAS JIeTallb, OYyAydYd YIYIICHHOW, BOCIPEMSITCTBYET IIOJHOMY ITOHHMAHUIO
M3y4aeMOl TeMbI B JAHHBI MOMEHT, a TAaK)KE U3YU4EHHUIO TEM B OyIyIIeM.

Wtak, MBI NpUIUIM K BBIBOAY, YTO KOTHUTHBHAS IEperpy3ka IOCTAaTOYHO BpeEIHa,
OJTHAKO €€ MOJXXHO CHH3HTBH, MOJYYHB IPH AITOM IMOJOXKHUTEIbHYIO TUHAMHUKY OOIIETO
COCTOSIHUSI: YMEHBIIICHUE CTpPECcCa, YCTaJOCTH, BO3PACTaHWE CHOCOOHOCTH pEIIaTh 3allavu,
npuHsATHE 0OJiee MPABUIIBHBIX PEIICHUN.

3a UCKIIOYCHHEM CTPYKTYpU3allMd CHU3HTh KOTHUTHBHYIO HArpy3Ky TOMOXET
«[Tupamuna 3uanui» (puc.l), KOTOpass KAYECTBEHHO OTPA3UT B3aUMOCBS3U TMOHATHUH M HX
COJICpKaHUE COOTBETCTBEHHO, HAJIOJITO OTJIOXHTCS B JIOJTOBPEMEHHOW MaMsTH (METO.
MOJIJIBHOCTH, TIPUMEP MOJUMOIATBHOCTH), & TAK)KE paclieyaTKd MPUMEPOB PELICHHS 3a/1a4
(puc.2), t.e. Meron orpaboraHHOro mpumepa. OOyyaromuUMcsi HE TPHUACTCS 3alUCHIBATH
00BEMHBII MaTepHall, a UCTIOJIB30BATh PEIICHUE YUUTEIS B KAUECTBE MaMSITKH.

CHU3UTH KOTHUTHUBHYIO HAarpy3Ky B OOy4eHUH MaTeMaTUKE — MPOIECC, Ha HaIll B3I/,
HecnoxHblid. Hampumep, Tema «[lonHoe wuccrnemnoBanue rpaduka (GYHKIUH» JTOBOJIBHO
CIIOXHasl, TMO3TOMY €€ HeoO0XoAuMo pa30uTh Ha cieayrommue paszaensl: «O06macTh
ompeneNieHusT U 00JacTh 3HAYCHUU (QYHKIMH», «YEeTHOCTh, HEUETHOCTh, MEPUOIUYHOCTH
bynkuuny, «[IpomMexxyTku 3HAKOTIOCTOSIHCTBA. llepeceyeHrne C OChbIO OpIMHAT M aOCIUCC
(mynmu ¢dyakuun)», «MOHOTOHHOCTh (DYHKIUHU, SKCTPEMYMbI (YHKIHMH, TOYKU HEPEerudar,
«ACHMIITOTBI: BEPTHUKAIbHBIC, TOPU3OHTAIbHBIC, HAKIOHHBIE», «[locTpoeHue rpaduka
¢byHkuy, Tabmunay. Bcero B CTPyKTypH3alMu BBIAECTIEHO 6 TeM, KaXIyI0 W3 KOTOPBIX
HE00X0AMMO THIATENIBHO OTpabOTaTh, MEPEXo/is OT MPOCTHIX K OoJiee CIOKHBIM 3ajadyam, B
pamMKax OJHOTO-JBYX 3aHATUH. 37eCh HAMU OBLI HCIIOJIB30BAaH METO/ Pa30HEHUS 3a/IaUH.

[IpoBepuTh ycBauBaHHWE HOBOTO MaTepuasa MOMOXKET B3aUMOTPOBEPKA 00YyJarOIIUXCS,
3apaHee pa3AeIUBIINXCS Ha TPYMIMBI, KOTOPbIE apryMEHTHPOBAHHO OYIyT OTCTaMBaTh CBOIO
TOYKY 3pEHHsI 110 XOJly PELICHUs 3aauH.

B 3akmioyeHne CTOMT OTMETHTh, YTO HEOOXOJUMO HACTPOUTh y4allluXcs Ha yClex U
3apaHee MOJrOTOBUTh K JJAHHOM TeMme, BO3MOJXKHO, 3TO OyAyT CeMHHapbl WJIM MOJrOTOBKA
TBOPUYECKUX TPE3CHTAlMH, KOTOpPhIE MOXHO OyJIeT paccMaTpuBaTh Ha (akyabTaTHUBE, HE
3aHHUMasi OCHOBHOE y4eOHOe BpeMmsl.

128



DyHKIMS,
€ SIBJIAIOIIasCs
HU YETHOM,
HHM HEUETHOM
Ha3bIBaeTCsS (yHKIHEH
o01rero Buaa

I'padux
YeTHOW (PYHKIUH |HeqerH0171 ¢byHKIN
CUMMETPHYEH OTHOCUTEIBHO
ocu opauHat (Oy) | Hadama KOOpaIUHAT

Y y
0 x 0 X
. €cIu JUIsl BCexX
DyHKIHSA TOYEK 00JIacTn f(=x) = f(x)
y= f(X) —_— OIIPCACIICHUA
Ha3bIBAETCA Gynximn 6}’216‘T
HequHOf/i BBIIIOJIHATHCA .I: (—X) — —f (X)

Pucynoxk 1. UeTHOCTh M HEUETHOCTH (QDYHKIIUH

Takum 00pa3oM, CHUKEHHUE KOTHUTUBHOM HArpy3KH OOYJaroNIUXCsl SIBISETCS OJHOM U3
MPUOPUTETHBIX 3a/ad IO YIY4IIEHHWIO YCHEBAEMOCTH IO AUCLUHUIUIMHAM, OTHOCSIIMMCS K
marematuke. TKH naeT BO3MOXHOCTh 3HAUUTEIBHO YBEIUYHUTH MPOLEHT MOJIYy4aeMbIX
MaTeMaTUYeCKUX 3HAaHUN, KaK CIEACTBHE YAYyYUIUTh KAayeCTBO KM3HU OOy4alONIMXCS B
JOJITOCPOYHON TMEPCIEeKTHBE, a 3HAUYUT M CHUTyallMi0 B OOIIECTBE W MHUpPE B LIEJIOM.
OOyuaromuecs: TOJDKHBI MOHATh, YTO MaTeMAaTUKy HE MPOCTO TaK UMEHYIOT LapHIledl Hayk.
be3 maremaruku ObuIO ObI HEBO3MOXHO BCE, YTO CYIIECTBYET Ha JTAaHHBI MOMEHT, KaKk U
HEBO3MOKHO pealin30BaTh 4TO-1100 B Oynymem. Mcrnonb3ys TKH B moBcemneBHol padote,
MeAaror cnocoOeH He TOJIbKO TPaMOTHO OOBSCHUTH CIOXKHBIE (DOPMYIIbI, HO U MOKa3aTh, KaKk
MPUMEHSTh UX Ha MPAKTUKE, YTO B JOJITOBPEMEHHOM MEPCIEKTUBE MPUHECET TUIOABI Pa3BUTHS
rocyznapctBa u yoOepexkeT OT riolanbHbIX KaTacTpod. VIMEHHO MOATOMY Yy4YUTENlb IOJDKEH
cTpeMuthbes ucnoisibzoBath TKH B x01e 00yueHus NIKOIBHUKOB MaTeMaTHKe.
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1. Tommmusie O.JI. DddextnrHas mamsrs: ydaed.mocobue / O.JI. [ommuses. — 8-e wm3a., ucmp. — HUpkyrck:
W3n-so UT'Y, 2016. — 199 c.
2. Boiroxackuii M.Sl. CrnipaBoyHHK 10 3ieMeHTapHOM Martemaruke / M.S. Bemromckmit. — Mocksa: ACT:
Actpensb, 2014. — 509 c.
3. Koedinger K.R., Booth J.L., Klahr D. Instructional Complexity and the Science to Constrain It // SCIENCE.
—2013. — Ne 342. — C. 935-937

129



V]IK 595.7
MPHTH 34.33.19

OCOBEHHOCTH I'EOTPA®UYECKOI'O PACIIPOCTPAHEHMSI
HNPEACTABUTEJIEN OTPAJA KECTKOKPBIJIbIX

Kycaunosa C.C., Buaxos B.C.
(CKY um. M. Ko3svibaesa)

I'eorpaduueckoe pacmpocTpaHeHHE — 3TO OJHA M3 BAKHEUIIHUX XapaKTEPUCTUK B
M3Yy4YEHUH JI000TO TAKCOHA KMBOTHBIX. Hayka, 3aHuMaromascst u3ydeHueM reorpaduueckoro
pactpoCTpaHEeHHs] KUBBIX OpPraHU3MOB, Ha3bIBacTCs Ouoreorpadueil, TIIaBHOW 3amaveid
KOTOPOM SIBJISIETCS] BBISBIICHUE 3aKOHOMEPHOCTEN reorpaduyecKoro pacrpeesieHust 0cooei,
a TaKke HM3y4yeHHE HCTOPHUYECKHUX W DKOJIOTHYECKHX OCOOEHHOCTEH B pacrpOCTpaHECHUU
YKUBBIX OPTaHU3MOB Ha 3emiIe.

B u3yuyenun reorpaduieckoro pacpocTpaHEHHUs )KMBBIX OPTaHU3MOB, OHoreorpadsl
OTTAJIKUBAIOTCS HE TOJIBKO OT JKOJOTHYECKUX OCOOCHHOCTEH KWUBOTHBIX, HO U OT (PU3HUKO-
reorpadUyecKux, a TaKKe Majeoreorpad@uuecknx XapaKTePUCTUK H3ydaeMOW TEPPUTOPHUH
[1].

OnuH 13 6OraThIX MO YHUCICHHOCTH OTPSIOB HACEKOMBIX — KECTKOKPBIIbIC, Yel apeat
pacmpoCTpaHeHHs BeCbMa OTPOMEH M 3aHMMaeT OJHO M3 TEPBBIX MECT CpPeIu JIPYrux
oTpsfoB. CBA3aHO 3TO C T€M, YTO KYKH HACENSIOT MPAKTUYECKU BCE MPUTOJAHBIE JJIST UX
oburtanusi mecta.OHM BCTPEUAIOTCS BO BCEX YACTAX CBETA U MOYTH BO BCEX THUIAX Ha3€MHBIX
MecTtooOnuTanmii. VMCKIIFOUEeHHE COCTAaBIIAIOT JIMIIb JICOHUKU AHTApKTUOBI U [ peHnaHguw,
BBICOKOTOpPHBIE 30HBI, apKkTudyeckue ocTpoBa. CTOUT OTMETUTh, YTO HEKOTOPHIE
MIPEJICTaBUTENN OTPsAa MOTYT BCTpEUaThcsa M Ha OOJBIIMX BBICOTAX, HapuMmep, B ['umanasx
Ha BpIicoTe 6000 M Hax ypoBHEM MOps [2].

OTtnenbHBIE KYKHU, TaKue Kak MPEICTaBUTENN CHeUU(PHUUECKH BOJHBIX CEMEHCTB —
IJIaBYHIIBI, BOJIOJIIOOBI, BEPTAUYKH, IBOJIOLUOHHO IPUCIIOCOOMIHNCH K BOJAHOMY 00pa3y sKU3HU
1 BCTPEUAIOTCS B IPECHBIX BOJOEMAaX JHOOBIX TUIIOB.

N3ydenue reorpaduyueckoro pacpoCTpaHEHUsl pacCMaTPUBAEMbIX IIPEICTaBUTENCH —
cinoxHbId mporecc. OH BO MHOTOM 3aBUCUT OT Pa3HOOOPa3Usl >KM3HM HACEKOMBIX, HX
aJanTaluu K OKpyXarouieil cpene oOuTaHus, OT MOP(OIOrHUECKUX OCOOCHHOCTEH W
CUCTEeMAaTUYECKON  MpUHAUIeKHOCTH. Bce 3TO  3aTpymHsieT mpolecc  BBIACHEHUs
paclpoCTpaHEHUsT HAaCEeKOMBIX IO apeajam oOutaHus. B cBi3M C ITUM  y4eHbIe-
KOJICONITEPOJIOTH MPOBOAAT M3y4EHHE apeajoB Ha YpOBHE TMOAPOAOB, pOJIOB, TpHO,
MO/ICEMENCTB U CEMENCTB.

Pacmipoctpanenue mnpeacTtaBUTeNe OTpsiia KECTKOKPBUIBIX 3aBUCUT OT MHOTHX
(akTOpoB, Ha JEHCTBHE KOTOPBIX Pa3HbIE BHUJbI HACEKOMBIX M PACTEHUU DPEarupyroT IO-
pasHomy. Ho mpupona 3emnm eauHa, ¥ BCE >KMBBIE OPraHM3MBI IUIAHETHl — PACTEHHS,
KUBOTHBIE, MHUKPOOPTaHU3MbI, — TECHO CBSI3aHBI JAPYr C JAPYrOM, a WHOTJAa MOTYT OBITh
co3aBUCHMBL. Takasi B3aMMOCBSI3b XOPOIIO OTPAXKAET JIOTMUECKYIO MUIIEBYIO LIEMb >KUBBIX
OPraHMU3MOB, TJI€ KaXJbld OPraHuW3M HaIlpsMyl, WHOTAA JaK€ JKU3HEHHO, 3aBHCHUT OT
JIpYroro, KOTOpbIH, B CBOIO OYE€pelb, W SIBISETCS MUIIEH ISl BBIMIECTOSAIIErO. Tak >KyKH-
¢dbuTodaru 3aHUMaIOT T€ apeaibl 00UTaHUs, B KOTOPBIX MPOPACTAIOT UX JIFOOUMBIE TAKOMCTBA:
MxH" i1 Opuodaros, ApeBecuHa I Kcuao(aros, TUIMARHUKA U TUXEHO(AroB, JepeBbs U
KyCTapHUKH 1715 AeHapodaros. YKecTKOKpBUIbIE, MUTAIONINE KUBOTHOW MuIIel (300darn),
rpubamu (Munerodaru), MEpTBBIM OpPraHUYecKUM CcyOcTpaToMm (campodaru) Takxke, Kak H
¢dbuTodaru MHUPOKO PACTIPOCTPAHEHBI B TEX reorpauuecKkux 30HAX, KOTOpbIE OOraThl WX
mro0uMo ruei [3].
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BropsiM BakHeHIMM (aKTOpoM B reorpaduveckoM pacripoCTPAaHEHUH HACEKOMBIX
SIBJISIETCSI MPUPOAHBIM KiIMMaT. VIMEHHO OH OIpeaeNisieT 30HaJIbLHOE pachnpeacsicHue
KECTKOKPBUIbIX. KiMMaTHYeCKUMH OCOOCHHOCTAMH apeajia ONpelessieTcss U  IHILEeBast
XapaKTePUCTHKA 30HBI, YTO TMOKA3bIBACT NPSMYIO B3aUMOCBSI3b KIUMaTa reorpaduueckoi
30HBI C IUILEBOM XapaKTEpUCTUKOW apeasla, U, COOTBETCTBEHHO, C PaCIpPOCTPAHEHHOCTHIO
0co0ei OTpsiaa )KECTKOKPBUIBIX. VI3MEHEHUST KIIMMara, KaK CJIeJICTBHE BO3ICHCTBHS YETIOBEKA
Ha OKPY)KAIOIIYIO CPEIY, MOTYT MPUBECTH K KATACTPO(PUICCKUM TIOCIICICTBUSIM B U3MECHEHUHT
HE TOJIBKO TeorpaduyecKkoro pacnpoCTpaHEHUsl >KECTKOKPBUIBIX, HO W YHCIEHHOCTH U
BHJIOBOTO Pa3HOO0Opasus OTpsiaa, B TOM YHUCIIE.

Crnenyromuii BaKHEUIIHH (AKTOp B PACIPOCTPAHCHUU YKECTKOKPBUIBIX — TMOTEps
cpenbl OOMTaHUS U3-3a XO3AMCTBEHHOM JesATENhHOCTH YelioBeka. C pa3BUTHEM IUBUIIM3AIINH
1 yBEJIWYEHHEM HaceJICHHS YeJIOBeYeCcTBAa Ha 3emMJie, IoCTpajgalu He TOJBKO (jopa u ¢ayHa
KPYIHBIX )KUBOTHBIX, HO ¥ HACEKOMBIX, U )KYKOB B TOM uucie. MccnenoBanus nokasaiu, 4To
TEMIT HCU€3HOBEHUSI HACEKOMBIX COCTABIISIET OKOJIO 2,4 MpOIeHTa eXKEeroHO. Takum o0pa3om,
HaCcEeKOMbIE€ BBIMUPAIOT B § pa3 ObICTpee, UeM MIIEKOMUTAIONINE, TITUIBI U PETITUITHH.

[To manHBIM MeXAyHApPOIHOTO COI03a OXpaHBl MPUPOJABI U MPUPOIHBIX PECYPCOB
(MCOII) B oTpsine >KECTKOKPBUIBIX HACUUTHIBACTCA 274 peNnKuX M HCUYE3aOMNX BHUIOB, |
MMOABUJI )KYKOB, U3 KOTOporo 80 BUAOB ysa3BuMbIe, 131 Bua u 1 moasua — BeIMUparomiue u 62
BHJIBI — HAXOJAIIMECSs HAa TpaHW HCUYE3HOBEHHUs. Bce mepedncieHHble BHJIBI 3aHECEHBI B
Kpacnsiit cincok yrpoxaembix BugoB MCOIT (The IUCN Red List of Threatened Species).
Kpome »atoro, 16 BHIOB XYKOB OTHOCATCS K TIpyHIE BBIMEPIIMX, IOJ KaTErOpHIO
«VIcue3HyBIIUN BHI.

K nepBoii rpymme prcka OTHOCSTCS KECTKOKpPBUIbIE, KOTOpPbIE BeCbMa TpeOOBATEIbHbI
K YCJIOBMSIM cyllecTBOBaHMA. [Insi HUX KpailHe BakHbI Takue (DaKTOPbl Kak BIIAXKHOCTb,
TeMIlepaTypa, HaJuuhe 0coObIX KOPMOBBIX pacTeHud. HekoTopwle BUABI U BOBCE SIBISIOTCS
SHJIEMHKAMH, OOHWTAIOIIMMHU TOJHBKO B OJHONM KOHKPETHOM TreorpauuecKoii MECTHOCTH.
VYS3BUMBI K MCYE3HOBEHHMIO M KYKH-MOHO(Aru, MUTAIOIINE JHIIb OJHUM OIpeAeIeHHBIM
BUJIOM Ui [4].

OtnenbHOE BHUMAaHUE 3aCITy’KUBAET u npobiema MIPUMEHEHUS B
arpornpoOMBIIUIEHHOCTH XUMUYECKUX MECTULIHUIOB U TrepOULIUIOB, YTO BecbMa I'yOUTEIbHO
OTPaXKaeTCAd Ha CUJIBHOE COKPALIECHUS YHMCIEHHOCTH HE TOJBKO >KECTKOKPBUIBIX, HO U BCEX
HaCEKOMBIX B LIEJIOM.

Bce 310 roBopuT 0 TOM, UTO reorpaduueckoe pacHpoCTpaHEHUE MpelCcTaBUTeNeH
KECTKOKPBUIBIX HAMPSMYIO 3aBUCUT OT BHEIIHUX (haKTOPOB, KOTOPHIE MOT'YT HOBJIUATD, KaK U
Ha COKpalIeHHe YHUCIEHHOCTH W BUJOBOTO pa3HOOOpa3us, TaK MU Ha COXPAaHEHUE PEAKUX
BUJIOB U BOCCTAHOBJICHHE TMOMYJSALMM JKECTKOKPBUIBIX, NPH MPAaBUIBHOM OTHOIIEHUH
yeloBeKa K mpupoje. VMcue3HoBeHUs OJHOTO BUJA, IO LEMOYKE MPUBEAET K YMEHBUICHUIO
YUCJIICHHOCTH WJIM BBIMUPAHHMIO APYroro. YenoBeK MOJKEH MOHUMAaTh, YTO JAXKe CaMblil
OOJIBIION KJIacC JKUBOTHBIX IO YHUCIEHHOCTH — HACEKOMBIE, KOTOPBIE pPACIPOCTPAHEHBI
MIPAKTUYECKHU MMOBCEMECTHO, — MOYKET COKPATUTHCSI B YUCIIEHHOCTU B COTHU, a TO U B THICSYH
pa3, a HEKOTOPbI€ BU/IbI U BOBCE UCUE3HYT C HallEl IJIAHEThI, €CJIM YEJIOBEUYECTBO HE HAaYHET
3a00TUTHCS O MPUPOJIE U €€ oOuTaTee.
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BHOJOTHUSIHBI OKBITY DJICTEMECI CABAFBIHIAFBI ’KAHA
TEXHOJIOTUSLJIAPIbIH, TUIM/II D AIC-TOCLJIEPI

Kanroxuna K.M., Hycynoa A. 7K.
(M. Kosvibaes amvinoaevt CKY)

Kazipri ke3ie eremeH enmimizae OuTiM OepyliH JKaHa KyHeci jKacalbll, dJIeMIIK OuTiM
O0epy KeHICTIriHe eHyre OarbIT anyma. byn oky-TopOue ypaiciHIeri eneysl e3repicTepre
OaiinmanbicThl G0l OTHIp. Cebedi, OuriM Oepy mapaaurmacel e3repai, OuTiM OepyaiH
Ma3MYHBI JKaHaPBHITI, )KaHa Ke3Kapac, )KaHala KapbIM-KaTbIHaC maiiaa 6omyma. Kemep yprakka
KOFaM TajlabblHa cail TopOue MeH OuIiM Oepyne MyFalliMAep/iH HHHOBALMSUIBIK IC-OpPEKETIHIH
FBUIBIMU-TIEIATOTUKAJIBIK HET13/IEpIH MEHrepyl MaHbI3 bl Macesenep iy oipi [1].

FruIpIM MEH TEXHUKAHBIH KEJIE JaMbIFaH, aKIapaTThIK MOJTIMETTEp aFbIHBI KYIICHTeH
3aMaHa aKbUI-OM MYMKIHJIITIH KaJBIITACTHIPHIT, aJaMHBIH KaOUIETiH, TaJaHTBIH JaMBITY
OutiM Oepy MekemenepiHiH OacTbl MiHAeTi Oonbin  oTelp. On Oyridri Oimim  Oepy
KEeHICTITIH/IET1 ayaZail KaKeT >KaHapy OKBITYIIBIHBIH KaXbIMAC 137CHIMIIA3/IbIFBI MEH
MIBIFAPMAITBUIBIK JKeMiciMeH KenMeK. COHIBIKTaH Ja opOip OKYIIBIHBIH KaOUIeTiHe Kapai
OutiM Oepyni, OHBI JepOeCTIKKe, 13ICHIMIA3IbIKKA, IBIFAPMAIIbUIBIKKA TOpOUeney i xKy3ere
achIpaThlH KAHAPTBUIFAH IeArOTHKAIBIK TEXHOJIOTHSHBI MEHrepyre YViKeH OeTOypbIC
Kacalmybl KakeT. OWTKeHI MEMJICKETTIK OUTiM CTaHJapThl JCHTeHWIHIAE OKYy YpHAICiH
YHBIMIACTBIPY KaHa MeJarorukKaiblK TEXHOJOTUSHBI SHIIPYAl MIHACTTEH 1 [2].

burim G6epy canacel KbI3METKEPJIEPIHIH aJIJIbiHA KOWBLIBIN OTHIPFaH MIHIETTEPAIH Oipl —
OKBITYIIBIH 9MIIC TOCUIAEPIH YHEMI KETUIAIPIN OTHIPY KoHE Ka3Ipri 3aMaHFhI MeIaroTUKaJIbIK
TeXHOJorusiapAsl  MeHrepy. Kasipri TaHga  OKBITYyIIbUIAp HMHHOBALMSJIBIK — KOHE
WHTEPAKTUBTIK dJlicTeMeNiepiH cabak OaphIChIHIA TaialaHa OTHIPBITT Ca0aKThIH carmajibl opi
KBI3BIKTBI OTYIHE BIKITAJIBIH TUT13YE [3].

XXI raceIpmarbl ayieMIiK OUTiM Oepy KyHeciH Jamyjaa OKBITY YpIiCiHE KOWBLIATHIH
TajanTapAblH e3repyiHe OailllaHbICThl OKBITY/BIH KaHa TEXHOJIOTHSUIaphl KoJgaHbltyaa. OKy
YPAICIHAET1 OKBITY TEXHOJOTHSUIApHI JAETEeHIMI3 KOWBUIFAH MaKcaTTapFa >KOHE KYTUICTIH
HOTH)KEre JKeTy JKOJIJIapblH KaMTaMachl3 €TEeTIH OKY OariapiiaManapblH/ia KAaMTBUIFaH OLTiM
Ma3MYHBIH MEHIEepPTYIIH XyHeneHereH Qopmanapel, omic-Tociummepi. Omaii 6osca, OuUTiM
Oepylie KOJIaHbUIAThIH OKBITY TEXHOJIOTHsIIApbl TOMEH/IET1 HET13I'1 TajanTapra coiikec 001yl
Kepekx.

buonorusHel OKBITY ofmicTeMeci calarblHIa CTYACHTTEPAl, KaHAPTBUIFAH OLTIM
KyHeciHiH OaFaapiaMachIMEH TaHBICTBIPA OTBHIPHIN JKOHE J€ TeNarorukajiblK TaKipuode
Ke3iHJe anFaH OUTiMIepiH KojjaaHa oimyre yiiperemi3. O yiiH:

- OKY YpJiciHJie OUTiM alymbuIapAblH ©3/1epiH epKiH ce31HyiHEe JKaFaail TyFhI3Y;

- OKYIIBUIAPABIH OKYyFa JIE€reH KbI3bIFYIIBUIBIFBIH JaMbITY, KYTUICTIH HOTHIXKENIepre
KETyre TaJanTaHIbIpy;

- )KeKe TJaMyFa OaFbITTaJIFaH 9JIiC — TICUIIEPAl KOJIaHY;

- 03 OeTiHIIe OUTIM ajyFa, OHBI MpaKTHKa/la KoJJaHa OUly KaKeTTUIriH TopOueneyre
OarbITTaNIFaH 0acThl KY3BIPJBUIBIKTBI KAJBIITACTBIPYFA BIKIAN €TETIH OUIIM Ma3MyHBIH
KaMTaMachI3 eTy;

- OUTIM Ma3MYHBIH OKYIIBUIAP/Ibl ©3 OETIHILE 3epTTey MEH ko0a jKacayra MaKcaTThl 9pi
KyHeni Typle OarbITTay.

OxpITa YiipeTy OWBIHAAPBI OKYIIbUIApFa OUTIMIEPIH TEepeHIETYre, TOIBIKTBHIPYFa,
OekiTyre, anraH OUTIMAEpIH eMipAe KojjaHa Ouryre, akmapaT Ke3JepiMEeH ©3JIKTepiHeH
KYMBIC icTeyTe, 13JIeHyre, op TYpPJl JKaraainapja AyphIC IIemiM KaOblUiaayra, KAbIHIBIKTaH
aJIBIT IIBIFATBIH XKOJI TaHJIAyFa, oMip/ie ©31H Oaranail Oimyre ylpeTei.
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ChIH TYpFBICBIHAH OMJIay >K00AChl apKbLIbl CTapTETHsUIAp/Ibl Maiiaganyia OKYIIBIHBIH
I3CHYIIUTIK, 3epTTEYIIUTIK OPEKETIH YHBIMAACTBIPYFa kK0 amaasl. OKyIIbl KYperiHe o
Tayblll, OHBIH OLIIMre JereH KYIITapJibIFbIH apTTHIPHIN, ©3iH-631 TopOHeneyiH FhIIBIMU
JeHreie YUBIMIACTBIPY VIIIH, Op OKYIIBIHBIH Japa epeKIIeNiKTEepiH eckepe OuriM amy
KaOieTiH 3epTTeil OTBIPHIN, TYJFAaHBIH HETI3IHIH AallbUTyblHA JXOJ amaThlH ycTa3. Ycra3s
©31HIH KY3bIPJIBIFBIHBIH JACHI€HiH OaFbITTHI KETUIAIPII, O ic OipiiriH KaTap JaMbITYbl KaXKeT.
By xepaeri 6acTbl TyJFa OKYyIIBI, all MYFaIiM JKEeTeJeyIlli, OaFbITTayIIbl OOJIBIN TaOBIIaIbI.
Ocpl ic-opeKeTTe BIHTBIMAKTACTHIK OOJIMAbIHINA OKBITY/IBIH HOTHKECI OosIMaiinpl. Mblcauib:

1 Tancvipma. Ci3nepaiH angapbeIHbI3Aa Kemictep (aMa, OaHaH, madaanel) — Oyap eTe
TOMJII J)KeMicTep KaHa eMec, COHBIMEH KaTap opTYpIi KOPEKTIiK 3aTTapra Oail eHimaep OO0JIbIT
Tabblnanpl. bi3 kereH ke3ne, ar3aMbI3[laH ©TKEH jKeMicTep, KaHaall KOpEeKTIK 3arrap Oepeni
JKOHE JIe OJI aF3aja KaHJal >KOJJapMeH OTeTIHAIr: Typansl 013 Outemiz 6e?. bizninH
ar3aMbI3/IbIH KaHJal *Kyiecl TaraM/Ibl CIHIPY KbI3METIH aTKapajibl?

AckopbITy KyHeci Typaibl He Outeci3? byn »xyilere xanpmail oprangap xataapl? Oun
KaHJail GyHKUMSHBI OpbIHIAN b1 ?

Ocnr1 xepne «nesmap KOp>KBIHBD) aTThl TOCUII KOJIAHBIT CTYIEHTTEPre TarchipMaap
Oemin 6epemis.

1. Ex anger, op cTyaeHT O6enruri 61p Mocene OOoibIHIIA OUTreHACPiHIH OOpIH eciHe amajbl
KOHE JQIITEPre Ka3abl.

2. ComaH KeHiH akmapar >KyITapJa HeMmece TomrTapjaa anMmacaabl. Oxymibiiap Oip-
OipimMeH Oenrini OiTiMMeH Gesticei (TONTHIK )KYMBIC).

Takrara ceber Oenrimieci cajblHFaH, OHJIA CTYIEHTTEP 3€pPTTENIETIH TaKbIPHII Typasbl
OutreHaepiHiy OOpiH MAPTTHI TYP/E KUHANIBI.

Henikren kKaHFa TIKeNleWd EHTI3UIT€H CYT HEMece TaybIK COPIIachl CHUSKTHI TaraMfa
Kapampl 3aTTap aJaMHBIH ©TIMiHE oKeemi?

HleiHblHga 1@, KOpIIaFaH oOpTajarbl TaMak ar3aMbI3/ibl KOPEKTIK 3aTrTap MeEH
SHEPTUsIMEH KaMTamachl3 €Tyl YIIIH OHbl aCCUMWJISALMSIFA, YCAThUIFAH MINIIHTE alHAIABIPY
kepek. Tipi opranu3maep Taramapl CiHIpE ajJaThIH KOHE METa0O0JIM3MIe KaThICAThIH 3aTTapFa
pIABIpaTa anaabl. O YIIiH 3BOIOIHUS OapIIbIK AEPIIiK OMBIPTKATIbLIApAA OIpAei KYPBUTBIMIBIK
KYHe — ac KOPBITY KYHECIH KYp/bl.

2 Tanceipma. OKYNBIKIIEH KYMbIC TONTHIK KYMBIC.

Kabpuimay "®umboyn" (banmbik KaHKachl): 0ac - TaKbIPBIIT MOCENeci, KOFapFhl Ky30e
KaHATTapbl - TaKbIPBINITHIH  HET3T1  YFBIMIAPBI, TOMEHI1 JkKy30e KaHaTTapbl -
TYKBIpBIMIaMaHbIH MOHI, KYHPBIK KYy30€ KaHaThl — Cypakka skayarn. JKaz0amap KbICKa 0OJTybI
KepeK, MOHIH KOPCETETiH KUIT co3/iep HeMece TipKecTep OO0JTybl KaXKeT.

3. Tanceipma. Op TONTHl KOprayFa INaKbIpy. «[ anepesnvl wapaayy 9IICI apKbLIbI
MocTepiapbIH KOpFay (cypem 1).

Cyper 1. Cabakra «[ anepesHsl mapiay» 91iCiH KOJAaHy.
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1 Tom - Ac KOPBITY KOJIBIHBIH KYPBUIBICHI MEH KbI3METI (IIIaFbIH 5K00aHbI KYPaCTBIPY)

2-tom - Ac KophITy Oe3nepi (IarbiH 5k00a KypacThIpy)

4 Tancvipma. Kabbpinmay " Y1 KYJIIBI3 )KOHE TUICK)

[Ipe3eHTanusHBI *Kacar, KOpFaFraHHAH KeWiH CTYJISHTTEp CTHUKepiepre o3 MiKipiepiH
’Ka3ajpl KOHE 0JIAP/IbI THICTI TUTAKaTTapFa OCKITe 1

buosornst moHi OOWBIHIIA CTYyIEHTTEpHI OKYy TaXipuOeciHe naiibiHAay OapbIChIHIA
CTYACHTKE THICT1 TYCIHIK KQJIBIIITACTHIPHII, OHBI MEKTEIITE KOJIJIaHa OUTyre YHPETyiMi3 Kepek.
MeHrepTy YIIIH  MEKTENTEri CTaHMAPTTBHIK  OarjapiiaMaHbl  UTepyle  OKYIIBIHBI
KaJIBIITACTBIPBII, OHBI KBI3BIKTHIPY YIIiH cabak Oepy/iH OHail jKoJIIapbhiH TocuTiH Tady. byn
MIOHHIH MaKCaThl OKYIIBUIAPBIH KBI3BIFYIIBUIBIFBIH aPTTHIPHIN, KOPIIaFaH OPTaHbl KOprayra
9KOJIOTUSUIBIK CAyaTTBUIBIFBIH JIAMBITY KE3IHJE 11K CE3IMIH OSITHIN, ©31H TaHBIN OULTIM, Ke3
KEJreH OJpeKeTKe >KayalKepIIUTIKIEH, IIbIFapMalllbUIBIKIIEH Kapay JeHIeilHe KeTKI3y.
CryneHTTepre »aHa OKBITY TOCULAEPIH MeHrepre OepyiMi3 Kepek, ce0eb1 oyiap Ooiamiak
ycrtazgap. CoHABIKTaH TOMEHJEr] jKaHa TEXHOJIOTHsUIap MOHIH, THIMAUINIH aiiTa KeTneyre
Oosmaiier [4].

«OKy MeH Jca3zy apKblivl CblH MYPEbICLIHAH OULAy» XKO00ACHIMEH TAaHBICKHIN, OHBIH
CTpaTerusuiapblH 63 TeXXipuoOenaepiHae KOJAaHbIN ©3/epiHiH KICINTIK OUTIKTUIINH KeTuiaipe
Tycenil. buonorus moHi O60WbBIHIIA, OCIMIIKTEPAIH KoOero Mytmienepi. «KypTrapasiH KeOer1»
aTThl TaKBIPBINITAFbl CA0AKTApBIHIA OCHI TEXHOJIOTHSIHBIH THIMAI OIICTEpIH KOJIJaHyFa
6onanel. Cabakrapeiana «Kyousmy», «Tonmacmulpy», «bec owconovt enewny, «Typmin any
acytieci», «Benn ouacpammacwry, «lanepesnvl wapnayy, «blemoix opbinoviky, «Cepnineen
cayany, «Cana casoconvy, «Kvinoam oedamy aoici, «IIOIICy» adici, «Dopymy» adici,
«Omoyus KecmeciyCTpaTerusIapbliH KU1 Maiigananyra 601aabl.

OKymbUIapAblH  KBI3BIFYIIBUIBIFBIH  APTTHIPY YIINIH OCBIHJANH THIMII OpPEKETTEPIIiH
narigacel 6ap. byn cabakrapabiH AocTypii cabakTapAaH e3Temiesiri TONTa OTBIPHI,
OKYIIBbLJIAp >KEKe, XKYIITa, TONTa OWJIapblH OpTara caibll Tanfaiabl. Ocbl cTpaTerusiapbl
MalIaIalbI, OTKI3UITeH cadaKkTrap/a ©3 OWbIH aHbIK alThIIN, ©31H €pKIH yCcTam, 63 OUTIMIH 631
TOJIBIKTBIPYFa OKYLIbIJIapFa MYMKIHIIK >KacallbIHa/IbI.

OpTara canfaH OIapblH MOTIHJET1 HET13T'1 OliFa COMKECTEHAIpiN Kara3 OeTiHe Tycipeni
JIe KOpFalibl. Op TOI Kara3 OeTiHe TycipreH Chi30ayiapibl TAIKbUIAIN YKAaTKAH/IAa COMJICUTIH
OKYIIIBI JIa TOI MYIICJEPIHIH apryMEHTTEpiH >KWHAKTal ceiyieyre naiblHAananpl. bipiHimi
Ke3eHJIE OKYIIbLJIAp Opi OWJIAHBIN, Opi €CKe TYCIPIM, opi JKa3bll, ©3 OWJIApbIH capajarn, e3re
OKYIIBUTAP/IBIH MIKIPIH THIHAAI, OUTIM KEHEHTE TyCeI.

Ocpbl cabakrapiaH MeHiH OailkaraHbIM, MakcaT — CTpaTerusi Kyy eMec >KYMbIC iCTey
Ke3iHae Oip epeKIIeNiri ChIHBINTAFbl OapiblK OKYIIBIIAPBIH JKallail >KYMBbIC >KacayblHa
MyMKiHZAIK Oepineni. Okymisl Genceni ic opekerTe Gonanpl. COHBIMEH KOCa CEpriry CoTiH
KOJIIaHyzia eTe TUIMA1 Oomasl (Cyper 2).

Cypert 2. CTyneHTTepiH CepriTy coTiHe KaThICYbI.
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OpramMeH KapbIM-KaThIHAC jkacaili Ouryre OackaHbl TBHIHAAW Ouryre, Ttomra Oip
TYKBIPBIMFA KeJIyre, TON alJblHAAa ©3 OWbIH KOprail Oimyre, aita Oimyre yipereni.
OKyIIBIHBIH KAJIFBI3 MIKipi 6aCKa OKYIIBUIAPABIH MIKIPIH THIHAAI TOJIBIKTHIPHIIN, TONTa ChI30a
peTiHze TycipreHnae OMbIHAAFbl HETI3T1 KaXKETTICIH jKa3abl.

Opune «TonracTeipy» MaHbI3IBI OipaK Ta, ©3 OWBIH CE3IMIH IIKiI TYHUECIH Ounmipyre
yiipeTy onaH aa MaHbI3Abl. EH MaHBI3ABICHI oJlap KaTe Ki0epyaeH, 03 OMbIH aHBIK JKETKi3e
aJIMay/iaH KOpBIKIay KepekK.

Occe — ©3 OMBIH OAipy, IMIKi )KaH TYHHECIH YFBIHY, KYHACTIKTI eMipJe TYbIHAAWTHIH
oMJIap/bl aliTy HEMEeCe 3CCe Ka3JpIpyFa KOm KOHUT 0elin, eCIMIIKTaHy TUI cabakTapbIMeH
WHTETPATUBTI KOJAaHyFa MYMKIHIIK >kacaiiael. bynm sxepae okymbsuiapra «TambIpIbsiH
MaHBI3b», «OCIMAIK maiaace, «[ 'yl ecIMIIKTep» TaKbIPBIOBIHIA YITE 9cce Ka3bIll Keayre
Tarceipma 6epyre 0oJab.

Kazipri OutiM »kyMeciHiH epeKluliri — TeK OUTIMMEH KapyJaHAbIpPbIIl KaHa KoWMak,
e3/1riHeH OUTIM ayJibl JaMbITa OTBIPHIIN, Y3AIKCI3 ©3 OeTiHIlIE epreyiHe KaKETTUIK TYIbIPY.
butim Oepy canmachbiHa WHHOBAIMSIIBIK YPIICTI JKY3€re achlpy MyFalIMIEpPACH 63 MIHE3-
KYJIBIKTapblH, YCTaHBIMAAPBIH, MYMKIHAIKTEpPIH TYpAeHAIpYyAl Tanan ereal. OKylbuiapablH
aKnapaTThIK KY3BIPJIBUIBIFBl MEH aKIMapaTThIK MOACHUETIH KalbIIacThIpy Kazipri TaHma
Y3IIKCI3 TIeTarorukaiblK OuTiM Oepy >KYHeCIHAEri €H KOKEHTeCTi MocemenepiH OipiHe
alHAJIBIIT OTBIP.

KopeiTa kenrenae opOip ycra3 oKy-TopOre >KYMBIChIHA IIBIFApMAIIbUTBIKIIEH Kapall jKac
KETKIHIIEKTEepl *KaHa 3aMaH TajlaOblHa cail, 03bIK YITTHIK JSCTYP pyXblHa TopOuesemn, uri
HOTHKeNepre okeryre Tuic. bimiM camacblHaarel TaObicTap MaMaHIApIblH OUTIMIHE,
OUTIKTUTIriHE OalIaHBICTBI eKeHairiH Ouiemi3. CoHapIKTaH 013 Tek KazakcTaHHBIH IIIiHJIE
FaHa eMec, dJIeM JIeHrerinae 0ocekere KaOuIeTTi »acTapApl JaibIHIal OLTyiMI3 Kepek.
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VIIK 50.502

OCOBEHHOCTH INPEITIOJABAHUA JTUCIUITJIMH
ECTECTBEHHO-HAYYHOI'O IIUKJIA

Maparosa A.C., Kaiicuna P.M.
(CKY um. M. Kosvibaesa, [lempoeckas ocnoenas cpeonsis wKoaa)

Baxwueiineit 3agaueit JF000T0 BBICIIETO yqe6H0r0 3aBCACHUS ABJIACTCA CITOCOOHOCTH U
TOTOBHOCTb BBIIITYCKHUKOB K BBIIIOJITHCHHUIO HX HpO(I)eCCI/IOHaJIBHOI\/’I JesTenbHOCTH. B
HacToAlee BpEMs B HaIeun CTpaHC PCATIU3YCTCA OOHOBJICHHOE COACPIKAHUC 06p830BaHI/I$I,
OCHOBAaHHAas Ha BHCAPCHUC CUCTCMbI KPUTCPUAIBHOI'O OLCHHUBAHUS U CHI/IpaJIBHOﬁ (I)OpMLI
06pa3OBaHI/I$L K TOMY K€ O0OHOBJICHHAS nporpaMma IMpeamnojara€t BHCAPCHUC AKTUBHBIX
(bOpM O6yquHﬂ, YTO MO3BOJHUT ydallIUMCA HAYYUTHCA CaAMOCTOATCIIbHO, AKTUBHO IlO6BIBaTL
3HAHUA, pa3BUTb KOMMYHHUKATUBHBIC HABBIKU, TBOPUCCKU MMOAXOAUTH K PCIICHHUIO 3a/1a4.

135



B cucreme HayuyHBIX 3HAHWN €CTECTBEHHBIC HAYKH 3aHUMAIOT OJHO M3 BEIYIIUX MECT.
B nmanHO# cTaTthe paccMaTpUBAIOTCS HEKOTOPHIE NMPUEMBI M METOJbl, HEOOXOAUMBIC IS
yuuTesnei «bruosiorumy M MCIOJb30BAaHHBIX BO BPEMsI MEJarorn4eckKoil MpakTHKH CTYJCHTOB
B IIKoJe. B Hacrosimee BpeMsi HEMOCPEACTBEHHAs 3ajadya paOOTHUKOB OOpa3oBaHUS —
MIOCTOSIHHOE COBEPIICHCTBOBAHHE METOJIOB, MOMOTAIOUIMX MpeoOpa3oBaTh ypOK M CHENATh
€ro HWHTEPECHBIM U 3aloMHHAOmmMMcs. M B mepBylo ouepeap sl TMPEIOCTaBICHUS
Ka4eCTBEHHBIX 3HAHUU KaXKIBIH YUUTENb JOJDKEH 00JanaTh HOBBIMH CBEICHHSIMH B
MIOCTOSIHHO pa3BHBalOIIeics HayKH U Bi1aJieTh HaBbikaMu pabotsl ¢ UKT.

[lepBpIii MeTOJ, NPUMEHSEMBIH Ha ypOKax OHOJIOTUH — Memoo MOOenupo8aHuUsl.
MHorre OHOJOTHYECKHE MpPOIECChl CIOXKHBI JUIS TMOHMMAaHHUS Y4YaIlUXCs, OCOOCHHO C
00pa3HBIM MBIIIJICHHEM. be3 4eTko# KapTHHKH MM CJI0KHO TPEACTaBUTH M MOHATH TOT WIJIH
WHOW TIpoliecc WM siBJeHHWe. MMeHHO mTodToMy B OOJNACTH €CTeCTBEHHBIX HayKax
MOJICTUPOBAHUE YACTO 3aMEHSET OKCIEPUMEHT, OOJerdaeT Hu3y4yeHHe HWMEIOIMINXCS B
pearbHOM YCTPOMCTBE, Mpolecce, OMOIOTHYECKOM 00BEKTE CBOMCTB U 3aKOHOMEPHOCTEH.

[IperoraBanue OHOJIOTUH B IIKOJIE TTOAPA3yMEBAET TIOCTOSIHHOE COTPOBOXKIICHHE Kypca
JEeMOHCTPAIIMOHHBIM ~ dKcnepuMeHTOM. OJHak0O B COBPEMEHHOW INKOJE TIPOBEICHHE
AKCTIEPUMEHTAIBHBIX pabOT MO MPEIMETy YacTO 3aTPyIHEHO H3-3a HeJOoCTaTka y4eOHOTO
BPEMEHH, OTCYTCTBHSI COBPEMEHHOTO MaTepUAIbHO-TEXHUYECKOTO OCHamIeHus. M naxe mpu
MOJIHOM  YKOMILJIEKTOBAaHHOCTH J1abopartopuu KaOMHeTa TpeOyeMbIMH NpubopamMu U
MaTepHallaMH, PEATbHBI JKCIIEPUMEHT TpeOyeT 3HAYMTENIHFHO OOJIBIIET0 BpEMEHH Kak Ha
MOJrOTOBKY M TIPOBEJICHHE, TaK M Ha aHAIM3 Pe3yabTaToB paboThl. [Ipu 3TOM B cuity cBOEH
cnenu(UKA  pealbHBI  JKCIEPUMEHT YacTO HE pPeaJn30BBIBAET OCHOBHOE  CBOE
peaHa3HauYCHHE — CITY)KUTh HCTOYHHKOM 3HaHMi [1].

Mogenu MOryT OBITh KaK IPEIMETHBIMU (MaTePUATBHBIMA ), TaK © HHGOPMAITMOHHBIMHU.
[IpenmyriecTBo oTHaeTCs MaTepUaIbHBIM MOJEISM, KOTOPHIMU B OMOJIOTHMH MOTYT CITYXKUTh
repOapuy pacTeHH, MOJETN I[BETKOB, IJIOJOB, OPTraHOB YEJOBEKAa U KUBOTHBIX, MYJISKH U
T.7. Takke yyamiMMcsi MOKET NpeiaraTbCsi CaMOCTOSITENIbHOE H3TOTOBJIEHUE MOJENEH,
Hampumep, U3 miuacTuinHa. HHbopMalmoHHbIE MOJENH MOXHO BOCIPOU3BOIUTH KapToH,
CXEMOH, uepTexkamu, rpapuKamMu, Ta0IuIaMy U T.1.

OaHuM M3 BaXHBIM METOJIOB, NMPUMEHSIEMbIX HAa YpOKax OWOJIOTMH U TO3BOJISIOLIUM
yYalIUMCsl  CaMOCTOSITENIbBHO  U3YYUTh  ONPEACTCHHBIA  BOIPOC, SBISETCS  Memoo
npoexmuposanus. YUeHUKH camu (OpMHUPYIOT U pa3BUBAIOT O0ydaromlyro cutyanuio. OHu
npoOyloT ceds B Pa3IMYHBIX BHJAX ACATEILHOCTH U OMPENENSIIOT CBOM MPEANOYTCHUS U
UHTEpechbl. MeToJ MpOEeKTOB HalleJeH Ha pa3BUTUE JHMYHOCTH, UX CAMOCTOATEIHHOCTH,
TBOpuUecTBa. B OCHOBY MeTolla MPOEKTOB TMOJIOKEHA HIEs O HAMpPaBJIEHHOCTH Y4eOHO-
MO3HABATEIbHON JIEATEIbHOCTH INKOJHbHUKOB Ha pE3yjibTaT, KOTOPBIA TMOJy4aeTcs MpHU
PEIIeHUH TOW WIIM UHOM MPAKTUYECKH WM TEOPETUYECKU 3HAUMMOU Ipobiemsl [2].

MeTol TpPOEKTUPOBAaHUS CYIIECTBEHHO HM3MEHSET pOJIb YYHUTEs: OH CTaBUTCS
KOHCYJAbTAHTOM ¥  OpPraHM3aTOpPOM II03HABAaTEIbHOW  JIEATENIBHOCTH YYEHUKOB. Y
oOyuaronuxcs e BO3HHKAET MOTPEOHOCTh B HOBBIX 3HAHUSAX, YMEHUSX U HaBbIKax. Yarie
BCEro 3TOT METO]l MPUMEHSETCs KaK WTOrOBOE 3a/laHHe I0CNIe M3Y4EeHHs KpymHOro Oioka
Kypca Ouonorud, nau00 Kak 3aJaHue Ha Bech y4yeOHBbIH ron. Ha mpaxTuke CTyneHTHI
WCIOJIb30BAJU TaK)Ke MUHU-TIPOEKTHI, pacCUUTaHHBIE Ha OJTHH YPOK.

OCOOEHHOCTBIO ypoKa OWOJIOTUM SBJISETCS HaJIW4yMe OOJbIIOr0  KOJMYECTBA
HarJsiIHOCTH, JUIA  JIy4lIero YCBOGHMS Marepuana. ITO JIOCTUTAETCs IOCPEICTBOM
WCIIOJIb30BAHUS  UHDOPMAYUOHHO-KOMMYHUKAMUBHBIX MEXHONo2Utl.  37eChb MOTYT OBITh
UCTOJIb30BAaHbl  DJIEMEHTapHbBIE IPE3CHTAllMH, CO3JAaHHBIE YUYUTENEeM B Iporpammax
PowerPoint, Movie Maker, Prezi u T.n. Jlns y4eHHMKOB — 3TO CpPEICTBO MPOSIBUTH CBOU
TBOpUecKue BO3MOXKHOCTU. Kpome storo B kadectBe MKT Moryr OBITH HCHOJIB30BaHBI
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pas3IuyYHBIe 3JIEKTPOHHBIC SHIMKIONEAUU C ayAuo- M BUAEOMATepHalIoM, oOydaromue
KJIaCChl, BUPTYaJibHBIE JIabopaTtopuu, 3D-pUCYHKH 1 aHUMAIIHH.

B paMkax mpoxoskJaeHus IPAaKTUKU CO CTYAEHTaMH OBIJIO IPOBEACHO aHKETHPOBAHHUE HA
IpeIMET 3aMHTEPECOBAHHOCTH B MCIOJIb30BAaHMM BBILIEYKAa3aHHBIX METOJOB, KOTOpPOE
BKJIIOYAJIO CJIEIYIOLINE BOIPOCHI:

1. Cuutaere nu Bbl HEOOXOIMMBIX HCIOJIB30BAHHUSI METOJIOB IPOEKTHUPOBAHUS U
MOJEJIMPOBAHUS B U3y4YEHUU Kypca OUOI0ruu?

2. Kak Brr onenuBaere npumenenne MKT Ha ypokax 6monorun?

3. Yero He xBataeT Bam, Kak cTymeHTam, sl IPEIOCTABICHHUS KaYeCTBEHHBIX 3HAHUMA
y4eHUKaM?

4. TortoBbl 1M Bbl MeTOonnMYecKH A OCYIIECTBIEHUS YYUTEIbCKOW NIEATEIBHOCTH B
mikoJie?

[lonyueHnHble JaHHBIE CBUAETEIBCTBYIOT O TOM, 4YTO HCIIOJIb30BAaHHBIE BO BpEMs
MeAarornyeckoil MpakTUKU METObI CTYACHTaM, KaK U ydeHHKaM, ObUIM MHTEPECHBI, TOMOTIIN
3aMHTEPECOBATh YYAIIUXCSA U PACKPBITh TBOPUECKUN MOTEHIMAN CTyAeHTOB. OJHAaKO caMUM
CTYJEHTaM HEJOCTaTOYHO MPAKTUYECKUX HABBIKOB paboThl ¢ coBpeMeHHbMH MKT.

Takum oOpa3oM, HCHOJIB30BAHHE COBPEMEHHBIX METOJOB M TNPUEMOB Ha YypoKax
OMOJIOTHH TO3BOJISIET YYUTEN0 ObITh B Kypc€ HOBBIX TEHICHIIMM pa3BUTUS MEJaroruyeckoi
HayKH, TOBBIIIATh MPOPECCHOHATbHYI0 KOMIIETEHTHOCTh W TOBBIINIATh MOTHUBAIUIO
oOyyaronuxcs K IMOJIy4eHHIO HOBBIX 3HaHUM, cHOpMHpOBaTH Y HHUX HAaBBIKM TBOPYECKOM
paboThl U CAMOCTOSITENIBHOM pabOTHI C JOMOJHUTEIBHBIMU UICTOYHUKAMHU JINTEPATYPHI.
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VIIK 574(262.05)
KA3IPTI MEKTEITEI'T SKOJIOTASUIBIK BIJIIM MEH TOPBUE

Hyprasuna A.A.
(CKY um. M. Ko3zvibaesa)

Agnam3aT Tapuxbl TaOMFaT TapUXbIMEH TiKeJIeH OalnaHbICThl. Kazipri ke3ne ajiaMm MeH
TAOUFATTBIH JQCTYPJIl ©3apa OpeKeTIHIH caljapbl YIKEH SKOJIOTHSUIIBIK MJcellere aiHamyna.
AnaM KoplIaraH opTara KAMKOPJBIKIIEH KapayFa JaFAbUIaHIbIPAThIH YKOJIOTHSUIBIK TOpOUEH1
MEKTeM JKacblHaH 0acTay Kaxer.

Conrpl 20 xbulga FadbIMIApAbIH AKOJOTHSUIBIK OuIiM Oepy MeH TapOueney
MocenieNiepiH  3epTTeyre KeHu1 Oemysepi aiftapnbikrait ecti. Mocenen, H. Bepsunun,
A. 3axneOusiii, U. 3Bepe, b. Moranzen, 1. MatpycoB, A. MamonTtoBa, B. CyxomnuHckuit
kKoHe T.0. ©3 eHOekTepiHIe TaOWUFATTHl KOpFaylarbl KOFaMJBIK Maiianbl eHOEKTi
YUBIMAACTBIPY MEH OKYy-TopOHe YpICIHIE OKYIIbUIApFa SKOJIOTHUSJIBIK TopOue MeH OuliM
OepyniH TypIi acmieKTilipiH KapacTeipaas [1].

DKOJNOTUSIIBIK OUTiM Oepy MBIHAIal YIII MOCEJIeH] HIelTyi THIC:
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1. AnexBaTThl S3KOJOTHUSAIBIK KepiHicTepAl (opmanay, sSFHH «aaaM - TaOurar
KYHeCiHIH e3apa OailflaHBICTAPBI Typallbl KOPIHICTEP.

2. TaburaTneH KapbIM-KaThIHACTHI (hopManay.

3. TaburaTneH KapbIM-KaTbIHACTBI SJIETI, JAFAbLIAp MEH OUTIKTLTIKTEp Kyieci MeH
CTpaTerusichiH (hopmanay.

OKymIbIHBI TAOMFATKA JKAayaNKePIIUTIKIIEH KapayFa 0ayiy — KypJeli opi y3aK Mep3iMai
KaKeT ereTiH ypaic. OHBIH HOTHI)KECI aHBIKTAIFaH OUTIM MEH OULTIKTEpJli Urepy FaHa emec,
Ta0MFU OPTAHBI JKAKCApPTyFa, KOpFayFa KAaXKETTI Tallall IEeH JaFblIapJblH, SMOIIHSUIBIK
KaThIHACTAPIBIH JaMybl OOJYBI THIC.

DKOJOTUSIIBIK TOpOUE YPAICIH THIMII KYPri3yre TiKeJeH BIKIalT eTeTiH, SKOJIOTHSUIBIK,
MOJICHMETTIH Heri3ri OesikTepiHiH Oipi O0JIaThIH TYJIFaHbIH JKEKe YKaH JYHHE cajachblHa 9cep
€Tyl KYIIEHTY KaXKEeTTUTIr OaiKanasl.

DKOJIOTHSUIBIK TOpOue Oepy/liH Her13r1 Macemenepi:

*  OKOJ02USILIK OINIMOI mepeHOemy HcaHe Keyeumy,

e MAHBIMObL, MIHE3-KYabIKmbl mapoueney;

*  JKOJIO2UANBIK dpeKem 0apvlCblHOA OKYWbLIAPObIY KOAMOUIK, UbIEAPMAUUBLIbIK,
MAHBLIMOBLK, eKNIHOLI2TH 0aMblmy;

e mabueammul KOpEay Ce3iMiH 0smy.

DKOJIOTHSUTBIK OUTiM oMOe0ar, moHapanblK cunaTka ne. COHABIKTaH OJI Kbl OUTiM
OepyaiH 6apibIK hopMarapbiHa €Hyl THIC.

W. 3BepeBTiH MiKIpiHIIE, SKOJOTHUIBIK OUTIMHIH HETI3T1 MakcaThl — OKYIIBUIAPIIBIH
TabUFaT epeKIIeNIKTepPl, OFaH aJaMIapblH KapbIM-KaTbIHACHI, SKOJIOTUSIIBIK MaceJeep KoHe
0JIApJIbI OHAIPICTE, TYPMBICTA OHTAMIIBI IICITY YIITIH TEOPHUSIIBIK OLTIMIEP I UTEPTY.

b. JInxadyeB sKOJOTHUSIIBIK OLTIM MEH TopOue Oepy omicTepi MeH (popMaiapbiH IIAPTTHI
Typae Oipueme Ttonrapra Oenemi. Oinay MEH TaHBIMABI JAaMBITYIIBIH MEKTENTIK JKOHE
MEKTENTEH ThIC JIICTEP1, OAFBITTANFAH TOKIPUOCIIK KbI3MET JaFAplIapbl MEH OUTIKTLTIKTEPiH
MEHTrepy, KYKBIKTBIK JKayalKepIIUTIKTIH TaMybl, T.0.

A.3axyieOHBIN SKOJIOTUSUIIBIK OaFapiiama jkacayia OKyUIbIHBI OKBITY MEH TapOueseyze
TYJIFa PETIH/AE KAIBINITACTHIPY (haKTOpIapblHa KOOIpeK KOHLT 061y KaKET JIeTl CaHauIbI.

DKOJIOTHSUTBIK TopOuMe Oepy TocUIAEpiHIH Kazipri Ke3le Ui KOJJIAHBIN JKYPreH
TOCUIACPIHIH Oipi — TOH MAa3MYHBIH 9KOJI02UsIAHObIpY. byl — MEKTen OKyIIblIapblHa
OKBITBIJIATHIH TTOHJIEP HETI31H/Ie SKOJIOTHSIIBIK OUTIM MEH TopOue Oepy JereH ce3, SFHH IMOH/II
OKBITY OapbIChbiHAa OYpPHIHHAH OKBITBUIBIIT KEIT€H TaKbIPBHINTApblH Ma3MYHBIH KOCBIMIIIA
IKOJIOTHSJIBIK MATIMETTEPMEH TOJIBIKThIpa OastHaay [2].

TaburaT GallbIKTapbIH KOpFay JereHiMi3 — Oyiapabl MyJjaeM haiinananbay emec,
KepiCiHIlle, OoNapAbl YKBINTHI, THUIMII MaliJalaHbIl, BICBIPANIIBUIIBIKKA K0 OepMey OoJIbIn
TaObLIAIBL.

[Ipesugentimiza H.O. Hazap6aeTtoin «Kazakctan-2030» arTel xoigayblHoa 9pOip
a3aMaTThIH TaOHWFaT oHE OHBIH OalNBIKTApblH MaljanaHy ypaiciHAe, TaOMFaTThl Tasa,
KOPKEM, MOHTUIIK KalMbIHAA CakKTal KalyAblH KaKeT eKEHIIri OYriHri KyHHIH ©3€KTi
Macenesepiniy 0ipi ekeHiri aran kepcetiarex [3].

KaOpimganran kaynbl-Kapaynap MeH «bimiM Typanbsl» 3aHAa Ja MeJarorukaiblk
JKaFblHaH IIEeIIyre THICTI MIHJIETTep OeNruleHIN, 3KOJOTUSAJIBIK OUTiIM MeH TopOue OepyniH
KanmblFa OipJe y3aiKci3 >KypyaAiH KaxkeTTiri 6aca kepceruiedi. JKac ypmakThl KOpIIaraH
TabMFaTKa OHBIH OalIBIKTaphIHA YKBITITH KapayFa YHpPeTin, YHeM 11 naiiananyaslH MaHbI3 bl
Mocesie eKeHIIrH YFBIHJBIPY, TaOufaTKa JAYpbIC KapbIM-KaThbIHAC jKacay >KOHIHAEr! KaXeTTi
OMMEHEH KapyJlIaHbIPhIT, HKEMAUTIK JaFIblIapbliH KB TACTBIPY.

«OpOip azamar OTaHBIMBI3ABIH TAOUFATBIH asylayFa, OHBIH OAaMIBIKTapbIH KOpFayFa
MIHJETTI» JIeTeH TajJanTap OapiblK yakbITTa OipJeil »y3ere achIpblIbI OTHIPMAaFaHbl MAJIM.
Kenecrep Onarpl Ke3iHAET1 )KacalFaH sIIPOJIBIK JKapBLIbICTAD, THIH UTepYAETi KeJIeHCI3IIKTe,

138



Taburar OalJIBIKTapBbIH OPBIHCHI3 Naianany, OipbIHFail SJKOHOMUKAJIBIK OHAIPICTIK MYIenep
0AaCIIBUIBIKKA aJIBIHBIN, SKOJIOTHSUIIBIK TajamnTap €CKepUIMEreHIIKTeH eNiMI3NIiH TaOuFaThl
YJIKEH 3USH IEKTi. AgaMIapblH TaOuraTKa jkacaraH KBIPTKBIIITHIFBI ChIMaibUIan alTKaH/a,
TaOMFU pecypcTapibl JKOHCI3 TaiijanaHygaH TaOWFATTBIH JKOJIOTHSIIBIK —Tere-TeHIIr
oy3puiabl. «Koram — amam - TaOuFaT» apachlHAarbl Kapama-KaWIIbUIBIKTAp bl IS, KOJI
Taly, TaburaT OaWJIBIKTApbIH TUIMJI MaiifaiaHy KOHE )Kac YPIIAaKKa SKOJIOTHSIIBIK TopOue
Oepy memaroruka MEH MEKTeNnTephiH OacTbl OopbllibiHA aifHamyna. byn OarbiTra Oi3miH
emMizae i3aeHictep OapmbUIblK. COHBIH Oipi OUTIM MeH TopOme Oepyni SKOJIOTHSHIBIPY,
OHBIH FBUIBIMH JICHI'€HiH apTTHIPY OOJIBIN TaObLIa/IbI.

byn camama Oipkarap raneiM-ienarortap ©.C. beiicenoBa, H.C. Capbioekos,
M.H. Capsibexos, U.J1. 3Bepes, N.I'. Cyposeruna, A.H. 3axneOnsbiif, 2.A. TypabIKyjioB
KOFapel OKY OpPBIHAAPBIHBIH CTYIACHTTEpiHE KOHE MEKTENl OKYIIbLJIAphIHA OKY-TopOue
YPIICIHIE 3KOJOTUSAJIBIK OUTIM MeH TopOue OepyAiH ’KaraaliaapblH, MYMKIHIIKTEpIH a3FaH
00JaThIH.

benrini  ransiM-skonor WM.JI. 3BepeB: «llemarorumkanblKk MNpakTHUKaHBIH HETI3T1
KarJalbplHIa OapiblK OKY MOHJIEPIH 3KOJOTHUSJIAHAbIpyFa OalIaHBICTBl MYKHST OWJIAHBIN
icTereH  JKYMBICTAQp  KaKET JeNm MOHAEpIi  JKOJOTHSUIaHABIpyFa  0acThl — Hazap
ayJbIpAbl. DKOJOTUSUIBIK TOPOMEHIH MaKcaThl — FhUIBIMU OUTIM Kyienepi, Ke3Kapactap MeH
CeHIMIepZli MOpalb HOpMajapblHA COHKEeC, KOpIIaraH OPTAHBIH >KarIaiiblHa a1aM3aTThIH
OenceH/1l KaTbIHACYbIH KaMTaMachl3 €Ty KaxeT», - Jen aran kepcereal. On myramiMaepre
KOMBUIATBIH YIII TAJIAMTHI aTar KkepcetTi [4].

1. MyranimMHiH TaOUFaT YIIIH KOFaM allJbIHaFbl JKayanKepIIulik ce3iMi 00Iybl THIC;

2. MyraniMHIH 631 KYHIETIKTI Mipi MEH KbI3METIHJC TaOUFATThIH HAFbI3 KaHAIIbIP
KaMKOPIIIBICHI PETIHE YITI-OHEeTe KOPCETYl THIC.

3. Op MyFaliMHIH 3KOJIOTHSUIIBIK OUTIMMEH KapyJIaHybl THIC.

OpOip MyFajiM >KOFapbIJaFbl TajanTapra cail OOJIBIN, ©3 IMIOKIPTTEepPIH TaOWFATTHI
KOprayra TopOuenern, KoraM ajiJiblH/Ia TYPFaH MIHACTTEPAIH IIenITyiHe yiec KOCKaH Oojap
enl.

Faneim M.H. CappiOekoB TaOMFATThI KOpFay MPAaKTUKAChl MEH TMTUEHACHIHBIH «AIaM
- Taburar» apacblHJa KapbIM-KaTbIHAC >KacaraHla MIHJCTTI TypAe OpbIHIAyFa THIC
3aHABUIBIKTAp a6l 0eseni. Onap:

1. TaOuraTThIH Ta3aJbIFbIH CAKTAy 3aHbL;

2. TabOuraTbIH MOJI Ka3bIHACBIH CaKTay 3aHbI;

3. TaOuraTThIH KOPKEMJIUIIT'H CaKTay 3aHBbl.

Ocpl 3anapapl OACHIBUIBIKKA alla OTBIPHIMN, 013 TAOUFATIEH KapbIM-KaThIHAC jKacacak,
013/11H OYTIHT1 KYHIMI3 JIe, )KacTapbIMbI3/IbIH KEJIEIIET1 /e )KapKbIH 00JIaThIHBI CO3CI3.

Kazipri menarorukajiblK TEOpUs IKOJIOTHUAIBIK OUTIM MeH TopOue OepyaiH HerisiH,
MakcarTapbl MEH MIHJETTEPiH, MPUHIMOTEPIH TOJBIK amryra yYMTbuiafsl. [legarorukansix
onebueTTepe SKOJOTUSIIBIK TopOue OepyaiH MaKcaTTaphl KOHIHIE Y3UIII-KeCcUIal alThuIFaH
QIIIIAKTHIK KOK.

Meicainsl, FansiM-3koi10r W.J1. 3BepeBTiH MiKipiHIIe, SKOJOTHsUIBIK OUTIM MeH TapOue
OepydiH MakcaTbl MEH MOHI KOpIIaraH OpTaMeH, TaOMFaTIEeH KapbIM-KaThIHACTBIH OapbIK
TYpJEpiHJe OKYIIbUIAPJBIH JKayalKepUIUTIKIIEH KapaWThlH Ke3Kapachl MEH CeHIMiH
KaJBITACTHIPY.

An, A.H. 3axyieOHBII SKONOTHUIIBIK OLTIM OepyIiH MakcaThl KOpIllaFaH opTara KYKbIK
HOpMajapbl MEH MOPAIbJBIK YCTaHBIMAAPbIHAH TYBIHIAWTHIH jKayanmKepUILUTIKTIH Heri3iHie
HKOJIOTUSUIBIK MOJICHUETIH KaJIbIITACThIPYFa O0JIaThIHABIFBIH aliTa Ibl.

O.A. TypabikysioB 60Jica, SKOJOTUSIBIK OUTIM MeH TopOue Oepyae OKYyLIbLIapibl
TaOUFATTHI MaiilaaHyAbIH FHUIBIMHU HETi3/Iepl )KOHIH/IE CEHIMIH, MPaKTUKAIBIK JaFIbLIapbhIH,
TaOUFaT pecypcTapblH KOpFay JKoHE MOJIATy camacelHOa OelceHli Ke3KapacTrap
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KAJBINTACTRIPYIa KAKET OUTIMAI KaJBINTACTBIPATHIH — IICHXOJIOTUSITBIK-TICIar OTUKAIIBIK)
YPZicTi aifTaMbI3 jien atar KepceTkeH|S].

Opra MeKTen OKyIIbUIApbIHA IKOJOTHSUIBIK OUTiM MeH TopOue Oepy AeHreusepin
aHBIKTAy MakcaThlHIa cayanHama okypri3iimi. CayanHamara OKYIIBUIAPIBIH — KaJIIbI
IKOJIOTHSUTBIK KO3KAPACBIH KOPCETETIH 5 cypak eHal. AJBIHFAaH MoliMeTTep lkecrene
KOpPCETUITEeH.

CoHBIMEH, «IKOJIOTHUSIIBIK TOpOHE» YFHIMBbIHA aHBIKTaMa Oepill, MOHIH aly/a reaaror-
FANBIMIAPABIH ~ KO3KapacTapbhlHAA  €peKIie  aWbIPMalIbUIBIKTap  JKOK.  DKOJOTHSUIBIK
TOKIpHOCHIH MOHI Kaiiabpl aWTKaHAa: OKYHIBUIAPABIH TaOMFaTKa KapbIM-KaTbIHACTAPBIH
KaJBINTACTRIPY/Jla, OHBI KOpFay, asulayJarbl CaHajbl OCJICEHIUIIKTepiH apTThIPy, COHBIH
HETI31H]Ie aJJaMTePIIUTIK KACUETTEPIH IaMBITHIN, KOpIIaFaH OpTaHbl KOprayFa JalbIHaaYy.

Kecte 1
Ne | Cayannama cypakrapsl
Kopiuaran opra gereHimi3 He?
OKoJiorus AereH He?
DKOJIOTHSUTBIK MOCeJIeTIEp IereH/ Il Kaai Tycinecizaep?
DKOJIOTHSUTBIK MOJICHUETT1 KaJlaid Tycinecizaep?
Taburar ci3iH eMipiHi3Ae KaHail OpbIH aJiajibl?

QR WIN P

bi3, xorapeimarel MIKIpAEpiH Kai-KaHCHICBIHBIH Ja OPBIHIBI €KCHJITH OpBIHIAN
oThIphIN, nereHMeH ae .3. 3BepeBTiH OepreH TYXbIphIMJaMachlHa KOCBUIaAMBI3. bBi3fiH
OMBIMBI3INA, KOJOTHUIBIK OUTIM MEH TopOue OepyaiH MakcaThl OKYIIBUIAPIBIH KOpIIaraH
opTaFra ayamnThl JKOHE ICKEPJIIK KAaThIHACTAPBIH KaJBIMTACTBIPYMEH cumarTaiaabl. Kopbita
alTKaH/a, OKYIIbUIApFa OKOJOTHSUIBIK OUliIM MeH TopOme Oepyne omnapablH OoWbIHAA
TOMEHJIET1/ICH ICKEPIIIKTEp MEH KaFuaaIapabl KAJTBINTACTRIPY KaXKeT:

e 0acTel UACSUIAP/BI, HETI3T1 SKOJOTHSUIBIK YFBIMAAPBI TYCIHY apKbUIBI aJaMHBIH
TaOWFaT 3aHIBUIBIKTAPhIHA COMKEC BIKIAJ €TYI;

e TaOWFaTThl YTHIMJBI TAlJalaHyFa OalIaHBICTBI KOJAAHOANBI  JIaFabLIapIbl
MEHIrepy, OPTaHbIH JKaFJaibIH Oaranail OuTy, TaOUFaTKa 3UsiH KeATIPMEUTIH, 3aj1a TUT130eHTiH
HOpMaJIapibl carajibl TYPAE CaKTay;

e TaOWFU JKOHE JKAaCaH]Ibl OPTAHBI JKAKCApTY KbI3METIH JKaHJIaHBIPY, TAOMFU OpTaaa
TOPTIN Cakray.

KopbiTa Kene, SKOJIOTHSIBIK MOCENENEpAiH ©3€KTUIiri, Oojamak »XoHe Ka3ipri
YpHaKkTapAblH eMip CYpylHE Ka)XeTTi KOJaibl sKaFAainappl KaMTaMachkl3 €Ty MakcaTbhlHIa
oJlapibl IIEeNIyre JereH OOBEeKTHBTI KaKETTUIIK MEKTeNTiH ajjblHa OKYIIbUIapFa
SKOJIOTHSUIBIK  OUTiIM MeH TopOue OepydiH >kaHa MIHACTTEpiH KOUMBIN OThIp.MekTen
OKYIIbIJIApbIHAA TaOUFaTKa JIETeH KayalKepIIUTiK KaTbIHACBIHBIH MPOIEC] OHBIH KOIHKAKTHI
OaranbIFbl — ICTETUKAJBIK, TAHBIMJIBIK, SKOHOMHUKAJBIK, MPAKTHUKAIBIK MEHIrepyl HeriziHjae
JKY3€ere achIpbLIaJIbI.

Kopmaran oprajga skayanKepIIUTIKIEH OopeKeT eTyre JIallbIHABIK MeH KaOuIeTTLTIK
KOHE aJaMHBIH MHTEIUICKTYAIJIBIK, SMOIUSIIBIK KOHE KIrepNUIiK camalapblHbIH JaMybIMEH
TBIFBI3 OailanbicThl. OKYyHIBLUIAP/IBIH KOpPIIaFaH TAOUFTKA KOHE a3aMaTThIK KaThIHACTAPBIHBIH
KyIlIEerl TeK OumiMaep »KyHeci faHa emec, Oenriiai Oip AarablIap, ICKEpIiKTep, 9IeNTepaiH
KaJbIITacybIMeH OaiimanbpicThl. Kazipri 3amMaHFbl AKOJOTHUSUIBIK OUTIMAEpPI MEHIepyAiH
o/licTeMeNiK Heri3l «ajaM — KoFaM — TaOuFraT» >KyHeciHJeri JUalleKTHKAIBIK Oipiik OOoJbII
TaObianpl. byn OutiMaepAiH KOMIUIEKCTI TOH apajiblK cuUmaTtbl 0ap JKoHe OFaH
KAPATBUIBICTAHY FBUIBIMBI, KOFAMJBIK-TAPUXH, OJIEYMETTIK O3KOHOMHUKAJBIK, TEXHUKO-
TEXHOJIOTHSUTBIK KOHE aIaMIepIILTIK-3CTeTUKAIBIK YFRIMAAP €Hel Jie, oJlap JTyHHETaHbIMIBIK
curmarka ue 6osael [6].
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Oxymipl KOpIIaraH opTara jKayallKepIIUTIK KaThIHACKl YII caiafa KepiHeIi: jKeke
MiHE3-KYJIBIKBIHBIH MOJICHUETIHAC, KOpIIaFaH TaOUFU OpTaHbI )KaKcapTy, OHBI KYTY, KOprayia
KOFaM/JIbIK-TIaiilasibl eHOEKT1 OpbIHIayFa OelceHl KaThicyna; TaOMFaT KOpFayIblH Kas3ipri
3aMaHFbl HJISsUIapbIH KeHIHEH HacCuXaTTay/a.

Omaii 6osca, OKYIIBUTAPABIH KOpIIaraH OpTara JKayalmKepIILTIK KaThIHACHI TaOHWFaT
TypaJibl FRUIBIMU OUTIMZIEPAIH OpraHUKAaJBIK OipJiri HOTHIKECIHAe, OHBI KOpFayFa ic JKy3iHze
KATBICY/IBIH KQXKETTUIITH YFBIHYBI HOTHIKECIH/IE KAJIBIITACA/IbI.

ATtanraH iCKepNIKTepAl KaJbINTACTBIPFAHOA FaHa aJaM OJKOJOTHSUIBIK —OUTIMIL,
TOpOUeEIi, KOpPTreH i O0JIBIT TaObLIATHI.
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V]IK 512.7

INAHY'BI CIIOPTBIHBIH CAJTAYATTBI OMIP CAJITBIH ¥YCTAHYT A
TUIMAUIIT'T

Hycynos M.T.}, Hycynosa A.K.?
(KPIIMID iwki ackepu uncmumym, *M. Kosvibaes amvinoager CKY)

[IlaHFel CIIOPTHI ar3ara >KaH-KAKThl OH 9cep €Teil, JCHE JaMYBIHBIH JKaKcapyblHa,
IIBIHBIFYBIHA, JICHCAYJIBIKTBI HbIFaiTyFa bIKoan etemi. IIaHFbl CHOPTBIMEH aWHAJIBICY
OapbIChIHIa OaFabl KOAaHOAbI AaFbLIap, OapIIbIK KO3FAIBIC KaCHETTepl KeTuiaipiieai (eH
IIBIMEH IIBIAAMIBUIBIK), TaOaHIBUIBIK, OATBUIIBIK, TaIlKbIPJIBIKKA >kereneimi. Kyitemi
KATTBIFYJAp HOTIDKECIHAE JKYMBIC KaOUIETTUIIri aprajpl, XYPEK-KaHTaMbIp XKyihecl MeH
TBIHBIC ally MYUICNEPiHIH >KYMBICHI >KaKcapajbl, OYIIIBIK €TTiH HEri3ri TomTapbl JaMUIbI.
OraH KOJIAWJIBI JKaFaai Kacaljpl: Ta3a aya, KyH COyJieci, KbICKbI CYJly TaOWFar XoHe T.O.
IIAHFBI CepyeHIepi — OEJICeH/II IeMaTy/IbIH Tamaria Kypaisi [1].

[lauFbl-AeHe TOpPOUECIHIH THIMII KypanaapbiHbIH Oipi. On JeHCayNbIKThl HBIFAUTYFA,
NIYFBULIAHYIIBUIAP/IBIH,  aF3aChIH IIBIHBIKTBIPYFA, OJApIbIH JKaH-)KAKThl JIaMyblHA JKOHE
OMIpITIK MaHbBI3bl KO3FAIbIC JaFAbUIApBIH JapbITyFa MYMKIHIIK Oepeni. byn conmaii-ax
aJlaMJIpl JIeHE IIBIHBIKTBHIPY JKOHE CHOPTIEH KYHenl TypJlie alHanbIcyFa, OeJICeH Il JeMalyra
OaymyIblH Kakchl Kypanbl. bynm cabak OapibIK »acTarbl ajamjap YIIIiH KOJaiiel, Oipak
ocipece jkacTap yuiH. TinTi cepyeHaey >Kypek >kuilirid 6apsiHima 60-70% neilin keTepeni.
XKyripmeni manFeIMeH cblpraHay KyHiHe 20-30 MuHYT anrtacelHa 2-3 peT JKYperiHiH
HACOCTHIK KBI3METIHIH apTybIHa bIKman eredi. Illanfel sxanmbl OiTiM OepeTiH MeKTenTepie,
KOJUIEDKAEple, KOFaphl OUTiIM Oepy MekeMmesepiHae JKoHe T. 0. JieHe TOpOueciHIH OKYy
OarapiamanapblHa eHri3iares [2].

CoHplKTaHIa KypcaHTTapAa JeHe TopOWeciHIe IIaHFBI CIOPTHI  KETEKIi
opbiHIapaeH OipiH amagpl. IlaHFel op Typhi KacTarel agamMaap YIIIH KOJ JKETIMI.
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[lanFpIMEH XKYpY aF3ara JXaH-)KakThl ocep eTedi. JKa3blK >KOHE KHUBLIBICKAH JXepiepiae
KO3FaJIFaHJla KOTEPULYy MEH TYCY/l €HCepE OTBIPHII, )KYMBICKA asiK, KOJ JKOHE JIeHe OYJIIIBIK
eTiHiH OapJIbIK HeTi3ri TonTaphl TapThiaabl. LIIaHFBI CIOPTHI XKYPEK-TaMbIp, THIHBIC ally KOHE
KYHKe KyHeciHe xakcbl ocep ereni. JKyileni aifHampICy IIAHFBI CIOPTBIMEH BIKMAT €T,
KAH-KAKTHI JKEKEe JTAMBITY-KypCaHTTap/blH, dCipece OH dCep €Te OTHIPHIIN, JAaMBITy MYHIAl
KUMBLI-KO3FAJIBIC callaJlapblH PETiHAe TO3IMIUTIK, KYII, eNTUTIKKaXKET 00Ia bl

HlanFer criopThl OOWBIHIIA cabaKTap MEH KapbicTap OapbhIChIHIA MOPAJIBABIK-KIrepIiK
KAacHUeTTep TOpOMeNeHe i 0aThUIIBIK, TaOAHIBIIBIK, TOPTINTUIIK, YKBIMIIBIIIBIK, K3 KEJITeH
CHITATTarbl KMBIHIBIKTAP/IbI )KEHY KaOlIeTi.

Temenri Temmeparypa >karaiibIHIa Ta3a ayaaa y3aK OYIIIBIK €T KYMBICBI KypCaHTTap
aF3achIHBIH MIBIHBIFYBIHA BIKINAJI €TeMl, OHBIH op TYpJl aypynapra Kapchl TYPYbIH €AQyip
apTTHIPAIBL.

Hlayzvr  cnopmuvinbly  Qusuxanely  Kacuemmepin Odamvimyza acepi. Koszranbic
OenceHaUIINiHIE ge eommeMi Oap. ToymikTiKk  KO3Falbic  OCJICEHIUTITTHIH — CaHJBIK
CHITaTTaMachlHa W€ 00JIa OTHIPHII, OHBIH aF3aFra dcep €Tyl Typalibl ajlJIbIH ajia aTyra OoJapl.
ToymikTik Ko3Fajbic O€JICEHIUIIrHIH €H TOMEHIT KaXeTTl KOHE MYMKIH O0JaThlH >KOFaphbl
JeHreil TUTHEeHAJblK HOPMaHBIH IIEeKTepl Oosaibl; On Oy3blica CaybIKTBIPY THIMILTIT]
OonMaiiibl JKoHEe aF3a jKaFgalbIHAA JKaFbIMCBI3 ©3repicTep AaMybl MYMKIH. Ko3rambicThiH
KETICIIEYIH «TUMOKWUHE3Ms» araybl, aj OyJl peTTe TYBIHAAWTBIH ar3afaFrbl KOIl >KaKThI
ayBITKYIIBUIBIKTAP TUIIOKUHE3WS sKaFaibiH Outaipesni. [llekTen Thic KO3FalIbIC OEICeHAUTITIH
«THIIEPKUHE3Ms» aTaybl Oinaipeni [3].

CeiiTin, KO3FalbIC OEJNCEHIUTIN ajaM KbhI3METIHIH TanThIPMAaWTBIH (GakTopsl 0oJa
OTBIPBIN, TE€K OHTAWIBI KeJeMJE XOHE KOJIalabl KYH PEeKUMIHJAE FaHa ocilm Kelle >KaTKaH
OpPraHU3MI€ CayBIKTBIPY 9CEPIH TUTI3E/II.

Jlene TopOueci MEH CIOPTTHIH OapJIbIK Kypajlaapbl MEH TYPJEPIH AYPHIC MalganaHy
apKBUIBI FaHA OHTANJIBI KO3FAJIBIC OeJICeHAUTIrHE KeTyre O0omaasl. Kosrameic Oencenauirine
YKETKIHIIIEKTEP/Ie TYPAKTHI KAXKETTUTIKTI KaJBIITACTHIPY Ia CIIOPTTHIH poJii 30p. Anaiija, mama
KETMEUTIHACH CIOPTTHIK JKYKTeMeNep Oaa ar3achlH/A KaFbIMCHI3 ©3TepiCTep/ll TYBIHIATYhI
MYMKiH. Jlopirepilik JeHe IIBIHBIKTRIPY JUCIAHCEPJICPIHIH KONTEreH MaMaHIaphl jKac
CHOPTIIBUIAP JCHCAYJBIFBIH KOPFAWTBIHIBIKTAH MYHJAl KyObUIbICTap cupek Oosica 1a
KE€3/IeCETIHIIrH OUIreH KOH.

bipinwioen, neHe XaTTBIFYIapbIHBIH apKachlHIAa KOpIIaFaH OPTAHbIH KaFbIMCBHI3
dakropmapbl MEH OKYKHAIbl —aypyJlapFa ar3aHblH  KApCBUIBIFBI  apPTAThIHJIBIFBIMEH
TyciHaipiteni. backa ce30eH aiTkaHza, JE€HECI MBIKThI JKOHE IIBIHBIKKAH aJlaM CHPEK
aybIpabl.

Exinwioen, ecy MeH 1aMy Mpolieci bIHTATaH IBIPBLIAIb, KbUTYIbl PETTEY PEAKIUSICHI
KETULNIpLIE ], SIFHU CAJIKbIHHAH 0O0JIATHIH ChIPKATTaHYFa KapChUIBIK apTaJibl.

Ywinwioen, axpin-oll jkoHE JeHe KaOUIeTTepiHiH apTyblHa cedenkep OoJIaThiH
HIBIIAMABUTBIK, KYII, XKBUIAAMIBIK MEH MKeMJIUTIK CEKUIAl KacueTTep MaMuibl. AKBIPBIHJIA,
JICHE KATTHIFYJIapbIMEH aifHAIIBICY >KaFbIMJIbI YMOLIMOHAIIIBI JKaFAaliIbl TYFbI3a/Ibl, CEPreKTIK
IE€H CEHIMIUTIK KOJIAA IbI.

[lagFpl CHOPTHIMEH IIVFBUIAAHY KE31HAE JKachl, IKBIHBICHI, aF3aHbIH JKEKe
epeKLIeNiKTepl MEH MYMKIHAIKTEPIHIH eCelKe aJblHYbl KepeKTiri ecre OosFaHbl KeH. bacTbl
TaJlanTapAbIH 0ipi — JeHe TopOueciMeH CIOPTIIEH aifHabICy TOPTIOIH cakTay, sSIFHU OJIap.IbIH
KYHENUIIriH, J>KYKTeMeJepAiH OIpTIHIen apTThIPbUTYbIH, cabak OTUIeTIHACH KaFbIM[Ibl
KarIaimapabl op TYpdai Kypangap MeH ¢hopmanapabl KEIeH i Typ/ie naiianany.

[IaHFpl >KapbICHl TO3IMAUTIKKE, >KbUIIAMIBIKKA >KOHE KYIITLIIKKE >KOFaphbl Tajar
Kospl. Kazipri 3aMaHfbl TpaccaHbl THIMJIL €HCEPy YILIH MIaHFBIIBI-1T1abaHI03Fa asiK-KOJIIbIH
OyIIBIK eTTepl KYIIIHIH JKOFaphl JaMblFaH epekwmeniri Ttajan erviefi. lllanFeimbi-
11abaH/1031bIH OYJIIIBIKETTEP1 CAHHBIH (CaHHBIH TOPT 0ac OYIIIBIK €Ti), Ti3e, UBIKTHIH YII 06ac
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OYJIIIBIK €Ti )KOHE JCHEHIH OYJIIIBIK €Ti, apKaHBIH KeH OWIIIBIK €Ti KOHE YJIKCH IOHTEIIeK
OYJIIIBIK eTi 00JIbIT Ta0bIaAb! [4].

[IlaHFpl CHOPTHIHBIH MANAACH! EHCAYIIBIKKA dCepPl JKOHE CHIATHI YIII OAFBIT OOMBIHIIIA
Kypeni:

Cayvikmoipy. 11IaHFBIMEH KYPY, KYTIPY *KOHE CEKipy aFr3ara jKaFbIMJIbI 9Cep €TeIl, a
KapKBIHBI )KYKTEME KYII TIEH TO3IMILTIKT1 apTTHIPA/IbI.

Topoue. 1llanrpl CHOPTHIMEH aiHAJBICY AQJaMHBIH €piK  KYIIiH, TOpTiOiH,
IIBIIAMIBUTBIFBIH JKOHE 0acKa J1a MaHbBI3/IbI )KEKE KACUETTEPIH JaMBITAIbI.

Konoanobane:r. 1lla"Fel agaM VIIIH CayBIKTBIPY, COHAAN-aK CHOEK KBI3METIHJIE KOHE
KYHJICIKT1 eMip/e KOIIaHbLIA b

[IaHFel XKapbICHl JCHCAYIBIK YIIiH OTE MalJalibl KOHE KYIITI CAYBIKTBIPY OCEpiH
turizeni. O TIpeK-KUMBLI amnmapaTbiHa KaKChl 9CEp €Tell, KYPEK-TaMbIp KOHE THIHBIC any
KYHECIHIH >KYMBICBIH *akcapTaibl. [llaHFbI cepyeHi KaH alHAJIBIMBIH KYIIEWUTEMl, >KYpEK,
OKIIe KOHE OYIIIBIKET KBI3METIH >KaKChl BIHTATAHABIpaabl. IlIaHFBI cepyeHaey Ke3iHie
ar3aHblH OTTETIH CIHIpYl apTajabl, ajMacy IMpolecrtepi OenceHaipuieni, KyHke Kyileci
HBIFasIJIbI.

[lanFel cepyeHi - KBICKBI JICHE KATTHIFYJIAPBIHBIH €H JKarbIMIbl JKOHE KOJDKETIMJII
TYpJepiHiH Oipi, oJ1 KaHaal 1a Oip epekilie JAaFAbuIap MEH 1ICKepIIikTi Tanamn erneial. Kepkem
KBICKBI OpMaH >KOHE Ta3za aya JieMalyFa, eHOCK anTachlHAH KEWiH JeMallyFa KOHE KyaTThI
CEPreKTIK KyaThIH aIyFa KOMEKTECe/Il.

[IaHFel KapbIChl apTHIK CaJIMaKTaH apblIyFa KOMEKTecedl KOHE KAKChl KOHUI-KYH
okenexi. llaHFbI JKapbICHl OMBIPTKA aypyniapbl 0ap amamiapra ere maimansl. On KaHKaHBIH
cy#erine Komnaiibsl ocep etemi. [llaHFbIMEH Kypy Ke3iHae OapJiblK JeHE KYMBIC ICTEH/I1, UBIK,
KOJ, asK J>KOHE apKa OYIbIK eTTepl KarrbiFafsl. lllaHFbIMEH Kypy UIBIIaMABUIBIKTHI
JaMbITaIbl KOHE TaMallla IIBIHBIKTBIPY Kypasibl Oousibin Talbuiaabl. LlauFel cepyeHaepi
OaprbpIFbIHA TTAKAANBL. Ocipece KapT agamaapra MaHFBIMEH XYY Maiiaaisl.

[ITanfFbI cepyeHi Ke31HAE AYPHIC IeM ally MaHBI3/IbI, COH/Ia OJ YJIKEH TMaiaa OKelel.
MypbIH apKbUIBI THIHBIC ajly, TepEH oHE bIpFakThl. KapKbIHABI THIHBIC aly Kepek, Oy
OKIICHIH JKeACTUTYIH jkaKcapTaabl. Kemeci )aTThIFy — TBHIHBIC ally KUbIH OosFaH ke3ae 100-
200 meTpre *eTy, THIHBIC aly/bl KaJllbIHA KeNTipirn, Oasy xypy. byi kaTTeiry ar3anap meH
TIHJEp/l OTTErIMEH KaMTaMachI3 €Ty )KYHeCIH JKaKChl KATTHIKThIPAIbI.

lauFsl cepyeHaey Y3aKThIFbI MEH KapKbIHIBLIBIFBIH OIPTIHICT apTThIPY KepeK, CoJaH
KEWiH ci3 mapiay MeH OYIIIBIK aybIPChIHY/IBI allaHAaTIalIbl. Y HEMI KaTThIFy KepeK. KaTTel
as3/1ap MeH >kenzep ke3inae (25 rpaaycTad TOMEH) IIaHFbl CepyeHi KEHIHTe KalabIpy Kepek.
[IaxFbpIMeH XYpY KOHUII1 00TYybl KEpEK, COHJIA OJ1 YJIKEH Maiiia oKeneIi.

KopbITeiHIBIIAN KeJle MIaHFBI - Ke3 KeNTreH KacTaFbl ajamjaap YIIiH JeHe TopOueci
Kypalibl, JCHCAYNBIK JXKarJaibl XKoHE JCHE NaWbIHABIFBI JeHreWi. Taza as3ga HIaHFbIMEH
CepyeH/ey ar3aHblH opTYpJl aypylapFa Kapchl TYPYbIH apTThIPaJbl, AaKbUI-OM >KOHE
(bu3MKaNbIK )KYMBICKA KaOUIeTTuIiriHe, )Xyike xxyiliecine oH acep ereail. [llanrer TeOy ke3inme
MaHBI3/Ibl MOPAJIBIBIK-KIFEPIIIK KacueTTep: OaThUIABIK TMEH TaOaHIbUIBIK, TOPTINTUIIK TEH
eHOeKCYHTIIITIK, Ke3 KelIreH KHUBIHIBIKTapJbl OacTaH Kellipy KaOuleTi, JAeHe Te3IMJIUIIri
TaOBICTHI TOpOUETICHETI.
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YAK 574/ 577

MHHOBAIMSUIBIK TEXHOJIOT USIJIAPABI BUOJIOT ST CABAFBIHIA
TUIMJII KOJIIAHY

OcnanoBa A.E., bazap6aeBa C.M.
(No25 orcannet 6inim b6epemin opma mexmen, M. Kozvibaes amvinoazor CKY)

Kazipri koram MyfamiMAepAiH anapiHa OUTiM OepyMeH Karap, OKYIIbLIapIbIH
TYJIFAJIBIK MaHBI3Abl KAaCHUETTEpIH JaMBITYy MIHJAETIH A€ Karap Koilbin oThIp. bimim Oepyai
13TUIEHAIPY, OKYIIBUIAPABIH OPTYPJl TYIFANBIK €peKIIEeNIKTEepiH Oaraiabl KapbIM- KaTbIHAC
yKacayabl JAa Ke3zaeuai . bitiM oKyablH MakcaThl pETIHAE FaHa eMec , TYpJl TOCUIl peTiHIe
7€ TYJIFaHbIH JaMy KypaiblHa aifHamy KaxkeT. Kasipri 3aMaHfbl akmapaTTBIK KOHE
KOMMYHHUKATUBTIK TexHojorusnap (AKT) xenreren MyMKiHAIKTEp YcbiHaAbL.«OKaHa
aKMmapaTrThlK — KOMMYHHMKAIMSUIBIK TEXHOJIOTHSJIAp» YFBIMBIHBIH Naiina Ooiiybl OutiM Oepy
cajachlH/la KOMITBIOTEP/iH KOJIJaHbUIa OacTaybIMEH THIFBI3 OaiimaHbicThl. KemrereHn
AIIEKTPOHBI OKYJIBIKTAp MEH OKYy Oarmapiamaiapbl, MyJIbTUMEIUAIBIK OKY OaraapiaManapbl
yKacanabl XKoHE jKacaibll Ta kaTblp. COHABIKTaH, OYTIHT1 TaHJIa TOH MyFalIiMJIEpiHiH KCi0u
KY3BIPJIBUIBIFEI  KYPBUIBIMBIHAH ~ OKBITYJBIH  aKMapaTThlK  —  KOMMYHHKAIHSITBIK
TEXHOJIOTHSIIAPHI €peKIe OpPBIH anaapl.)KaHa aKmapaTThIK TEXHOJOTHsUIAP JAETEHIMI3 — OLTiM
Oepy iciHAe aKmaparTapiabl Jaspian, oHbl OuTIM amymibira Oepy ypaici. byn ypaicti icke
aCBIPYIBIH HET131 KOMIBIOTEp 00JbIN TabbLTa bl KOMITBIOTED — MyFaTIMHIH 0aCThI KOMEKIITICi.
En Oipiamrigen, on myraimiMHIH eHOeriH sketuiaipeni. Kemreren marepwanmapnabl, JaibiH
cabakTapapl peTTeN cakrayFa MYMKIiHAIK Oeperi. EkiHIIiIeH, KOMIBIOTEPIH apKachIHIa
MyFaJliM op cabakkKa OKYIIBUIAPIBIH EpEeKIIeNirine Kapaid >XoHe ca0aKThIH MaKCcaThIMECH
MIHJIETIH €CKepE OTBIPHIM, IPTYPIi Kecmenep, MaTepuanaap AablHIal anaasl. Y OITHITIICH,
cabakTeIH (opManmapblH TYPJICHAIPE ajajbl, SFHU KOPHEKUIIK, OMICTEMENIK, ayauo KoHE
OeliHeMarepuaniap KojJaHa anaibl. MyHnall >KymbIc ca0akThlH Op Ke3€HIHJEe ICKe
achIpbLIaAbl. AKIAPATTHIK — KOMMYHHUKAIMSUIBIK TEXHOJIOTHSIHBIH KeJelleK YPIaKThIH >KaH-
JKaKThl OUTIM aiyblHa, ICKep opi TaJaHTTHI, IIbIFAPMAIIBLIBIFEI MOJI, €PKIH JaMybIHA OJI
alllaThIH MEIaroruKajbIK, IICUXOJIOTUSIIBIK JKaFJai jkacay YIIiH Jie THUTi3ep maigachl aca MOJL.
Kazipri ke3geri manimay ypir *aTKaH >kahangany ypaici oemMaiKk 09CeKeNecTIKTI KYIIenTe
tycyne. EnGacel H.O. Ha3zapOaer KazakcranHblH onmemperi Oocekere kKaOuierti 50 enmig
KaTapblHa KIpy CTpaTerusichl arThl koigaybiHaa «bimim Oepy pedopmacel — KazakcTaHHBIH
0ocekere HAKTBUIbI KaOUIETTUIINH KamMTamachl3 €Tyre MYMKIHIIK OepeTiH aca MaHbI3JIbI
KypangapelHBIHOIp» nen aram kepceTTi. XXI racelp — Oy akmaparThIK KOFaMm JI9yipi,
TEXHOJIOTHSUIBIK MOJICHUET Jdyipi, alfHamajgarbl TYHUETe, aJlaMHBIH JIEHCAYJIbIFbIHA, KOCION
MOJICHHETTLUIINHE MYKHUSAT KapalThH 19yip. bimiM Oepy ypliciH akmapaTTaHIbslpy — KaHa
aKMmaparThblK TEXHOJOTHSJIapAbl MaijalaHy apKbUIbl JIaMbITa OKBITY, Japa TYJIFaHbI
OarbITTall OKBITY MAaKCAaTTapblH >KY3€re achlpa OTBHIPBIN, OKY TOpOue YpPIICIHIH OapIibIK
JICHIeMNepiHiy ~TUIMAUIINT MEH camachlH >KOFapiaTyabl Kesneiini. bipikkeH yiTTap
yiBIMBIHBIH TIemiMiMeH «XXI Facelp akmapaTTaHAbIpY FachkIpbl» jemn aTtanansl. Kazakcran
PecniyOnukacel a2  FRUTBIMU-TEXHUKANBIK TPOTPECTiH Herisri Oenrici —  KOFamMbl
aKmaparTaHiplpy OONaTHIH KaHa Ke3eHIHEe eHJl. AKNapaTThIK KOFAMHBIH HETI3Tr1 Tanadbl —
OKYIIbUIApFa aKmapaTThIK OUIIM Heri3gepiH Oepy, JIOTHKaIbIK-KYPbUIBIMIBIK —Oilay
KaOiIeTTepiH JaMmbITy, aKMapaTThIK TEXHOJOTHSHBI ©3IHAIK JaMy MEH OHBI iCKe achpy
Kypalibl peTiH/e Mailanany AaFablIapblH KaJdbIITACTHIPHII, aKMapaTThIK KOFamMFa OeifimMey.
Kazakcran Pecny6nukaceinbiH «biniM Typansl» 3aHbinga: «bimim Oepy sxyileciHiH OacTbl
MIHJETI — YITTHIK JKOHE a3aMaTThIK KYHABUIBIKTAD MEH MPAKTHKA KETICTIKTepi Heri3iHie
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KEKe aJaM[bl KaIbIITACTBIPYFa XOHE KOCIOM WIBIHjAyFa OarbITTanFaH OuUTiM aimy YIIiH
KaXETT1 JKaFjailmap jkacay, OKBITYIBIH >aHa TEXHOJOTHSUIApPbIH eHrizy, OutiM Oepyni
aKmapaTrTaHiblpy, XadbIKapaiblK FalaMIbIK KOMMYHHKAIMSUIBIK JKEIre IIBIFY» - JICTIHTeH.
Ocpiran opaif OYTiHT1 ycTa3JapAblH albIHIa OKYIIbIFa OUTiM, OUTIK, JaFablIapblH MTEPTIIl
KaHa Ko¥Mai, KaObUINAybIH, OWJIayblH, KHSUIBIH, CE3IMJIEpiH, SFHH JKaH-)KaKThl, 03ar,
HIBIFAPMAIITBLI, 63 OCTIMEH JKYMBIC Kacail OieTiH, O6ocekere KaOUIeTTl JKeKe TYJIFaHbl JaMBITY
Mingertepi Typ. JKammel OuriM OepyniH MakcaThl — TepeH OUTIMHIH, KOciOW JaFabLIapabIiH
HeTi3iHAe epkiH Oarmapmaii Ouryre, ©3iH-631 JaMBITyJarbl aJaMIepIIUTIK TYPFHICHIHAH
KayanThl MICMIMAEpAl KaObUIgayra KaOUIeTTI KeKe TYJIFaHbl KaJIBITACTBIPY, aKIapaTThl
TEXHOJIOTUSHBI TEPEH MEHIEPreH, KbUIAAM ©3repill jKaTaThlH OYTiHT1 3aMaHFa JIAWBIKTHI,
YKAHAIIBUT TYJIFAHBI KB TaCTRIPY.

XXI fFacelp — aHa TEXHOJOTMS MEH akKlaparTaHAblpy Fachlpbl. bapiblk cana
KoMmmbloTepiieHaipiie Oacranpl. CoHbIMEH Oipre emiMi3fiH epTeHi Oojap »Kac yprak
KOMIIBIOTEP/Il TEPEH MEHrepyl THiC. AKapaTThIK-KOMMYHUKAIMSUIBIK TEXHOJOTUSIHBI JAMBITY
outim Oepynin Oip Oemiri. COHFBI JKbULIAPHl 3aMaH arbIMbIHA Cail KYHJAENIKTI cabakka
KOMIIBIOTEP, DJCKTPOHIBIK OKYJBIK, WHTEPAKTUBTI TaKTa KOJIJIAHY KAaKChl HOTHXKE Oepye.
binim Oepy »xyleci 5JIeKTPOHIBIK OallaHbIC, akmapaT ajaMmacy, UHTEpPHET, 3JEKTPOHIBIK
MOmITa, TeneKoH(pepeHIus, On-line cabakrap ApKbLIbI icKe achIpbLIyA.
Byriari xyHI WHHOBANMSUTBIK OMICTEp MEH aKMapaTThIK TEXHOJOTHSIAP KOJIJIAHY apKBLIBI
OKYUIBIHBIH Oillay KaOUIeTiH apTTHIPBIN, I13ACHYIIUIINH JaMbITBIN, KbI3bIFYUIBIIBIFbIH
Tynblpy, O€JCEHIUIIriH  apTThlpy €H  Herisri  Makcar  OoJIbIn  alKbIHIaTafbl.
AKMapaTThIK >KOHE TMeJaroruKajibIK TEXHOJIOTHSIIAp HET131HAe MYFAIIMHIH POJIiH TyOerewi
©3repTyre MYMKIHIIK Tyabl. MyFamiM TeK KaHa OUTIMJII alIbITl KYPYIIl FaHa €MeC, COHBIMEH
KaTtap OKYIIBIHBIH ©31HJIIK HIBIFAPMAIIbUIBIK dKYMBICBIHBIH JKETEKIIICI XKoHEe OarbIT Oepymrici
0oJbin aHbIKTaNIBI. OCBhIFaH opaii cabak Oepy ypaiciHae Ka3ipri KyHHIH, SFHA WHHOBAIIUSUIBIK
omiCTep/li OKBITYABIH HWHTEPAKTUBTI OKBITY MOjeNi Ooybll TaObutambl. VHHOBaIMSUIBIK
OMICTepIIH ©H HErBriciHiH Oipi - «WHTEPAKTHBTI OKBITY ofici». Herisri karumgachei-
MeJaroTUKaiblK KapbIM-KaTblHAC TEH KapbIM-KaThIHAC TUAJIOTHl apKbLIbl KEKE TYJIFaHbI
KAJIBIITACTRIPBINT  AaMBbITY. VHTEpakTUBTI ojicTepre MbIHANAp >KaTaabl: IMPOOIEeMAaJIbIK
IIBIFapMa ICTEPi, MpEe3eHTAIMsIap MiKipTasacTap, TOIIEH XYMBIC, MHFa MIA0YBLT QJIIC,
CBIH TYPFBICBIHAH OWJIay oJici, BUKTOPHWHAJIAp, 3EpTTEyJep, ICKEPIIK OWBIHIApP, POIIK
OMBIHZIAP, MHCEPT 9.iCi T.0. bronorus cabarblH KbI3BIKTHI 9p1 YaKbITBIM/IBI YHEM/II TaiijallaHy
yiIiH Oip cabakThIH ©31H]Ie TYPJIi SICTEP/Il OTKI3EMIH, MBICAJIBI; YaKbIT MIEHOEP1,KEMITIPKOCAK
TONTApbL,Kap KECeri, >KYNTHIK OHTIME, BICTBIK OPBIHABIK,YII KaJaMIbIK Cyx0aT, CTUKepHAeri
auanor,  crom-kaap — T.0.  buonorusHel  OKTy#ga — aKmapaTThIK-KOMMYHUKAIMSITBIK
TEXHOJIOTUsIIap bl aiiiamanyablH THIMAUTIT:

OKYIIBIHBIH 63 OETIMEH >KYMBICHI,

a3 yakpITTa KoM OUTIM aJblll, yaKbITThl YHEMJEY;

OUTIM-OUTIK JTaFIbUIApBhIH TECT TAIChIPMANapbl apKbLIbl TEKCEPY; * IIBIFapMAIIbUIBIK
ecenTep IbIFapy Ke3iHae OMOIOTUSIIBIK KYOBLIbICTAp bl TYCIHAIPY apPKBLIBI KY3€re achipy;

KAIIBIKTBIKTAH OUTIM aly MYMKIHAITIHIH TybIHAAYHI;

KaKETT1 aKmapaTThl KeAeT TYPAe aly MYMKIHJIIT;

ic-opeKeT, KUMBUIIBI K&KET €TEeTIH MoHAep MEH TarChIpManapbl OKBIN YHpeHy;

KapamaiiblM Kke30eH Kepill, KOJIMEH YCTalm ce3lHy HeMece KylaKk IIeH ecTy
MYMKIHJIIKTEp1 OOJIMaMThIH TAaOWFATTBIH TaHFAXaWbIl MpPOIECTEPIMEH OPTYpPIl TIKipube
HOTHIKEJIEPIH KOpil, ce31Hy MYMKIH/IT;

OKYIIBIHBIH OW-OpICiH TyHHETaHBIMBIH KEHEUTYTE J€ BIKMAIbBI 30].

AKT-Hb1 OHonorus cabakTapblHAa MaiiamaHy MYFaliM MEH OKYIIBIHBIH KapKbIH]IbI
KbI3MET »acayblHa MYMKIHIIK Oepesi, MOHAI OKBITYJbIH CalacblH apTThIPY,0HMOJOTHSIIBIK
OOBEKTUIEpAIH eNeyli TapanTapblH KepceTy, KOpHEKUIIK peTiHJe IIbIHalbl eMip/ai
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OeliHemey,alIILIHFBI KaTapFa €H MaHbBI3Ibl (OKy MakcarTapbl MEH MIHJETTEpl TYPFHICHIHAH)
cUIaTTamalapbl 3epTTENETiH 00BEKTIep MEeH TaOuFaT KyObUTbICTaphl KapacThIpbliaasl. OCkl
TaKpIPBINITBl TAaHJAybIMa oCep €TKEH, Kas3ipri 013 Kyo OOJNBIN OTBHIpFAaH KOFaMJIarbl
aKnapaTTaHIBIPYABIH KYH CalbIH OCII KeJe )KaTKAHIBIFHI .

AXIapaTTaHJIpIpy aJam3ar KbI3METiHIH OapiblK callaChlH, COHBIH IIIiHe OUTiM Oepyi
7€ Mmapnelael. BHONOTHS OKy KypChIH axKmapaTTaHABIPY HETI3IHEeH J>KaHa aKmapaTThIK
TEXHOJIOTUSIAP/bI €HTri3y OOWBIHINA KY3€re achIpblIa/ibl, OHBIH IIIHIE MYJIbTHMEIUSIIBIK
Kypainap/sl €Hrizy O0JIbI TaObLIaIbl.

binim Oepyzneri MHTEpaKkTUBTI TEXHOJOTHS (MHTEpakTUB ce3i-inter (Oipiecy) act
(opeker)) cabak OapbICBIHIA OKYIIBUIAPABIH Ca0aKKa KaTBICYBIH YHBIMIACTBIPATBIH OKBITY
Oappicbl. VIHTepakTUBTI TaKTa MYMKIHIINIH TaijajaHa OTBIPbIN, OTKI3reH cabakrap
MYFaIIMHIH OKY TIPOILECIHIE YaKbITBIH YHEMJIEH OTBIPBIN, OKYIIbUIApFa KOINTEereH
akmaparrapapl Oepyre kemekrecell. MHTepakTHUBTI TakKTaHbIH KEpeMET MYMKIHIIKTEpP1
OKYIIBUIAPJBl  TAHFAIABIPAIb], [MAOBITTAHABIPAAbl, KBI3BIKTEIpaAbl. OKyIIbuTap —OifHaI
OTBIPMBI3 JIEN OWJIAMBI, MIBIHABIFBIHIA OJIAp KBI3BIFBIIN, TAHFAJIBIN, MIAOBITTAHBII OTBHIPHII
OuriM ananel gen oinaiMbiz. «Kaszipri 3amaHaa jkacTapra aknapaTrThIK TEXHOJOTHSIMEH
OallJTaHBICTHI SNIEMIK CTAaHIAPTKA call My[ieni kaHa OutiM Oepy eTe Kaxker» Jner, Embace
aTanm KepceTKeHJeH kac yprnakka OutiM Oepy >KOJbIHAA MHTEPAKTUBTI TEXHOJOTHSHBI OKY
YpIICIHAE OHTAlNIaHIBIPY MEH THUIMIUIIIIH apTThIpYAbIH MaHb3bl 30p. Kasipri 3amaHfbl
aKmaparThlK TEXHOJOTusIap 9opOip OKYHIBIHBIH OUTIM Oepy YpIiCiHE IIbIFapMallbLIbIK
KaOUIeTiH JaMbITyFa alKpIH MYMKIHIIKTep Oepeml. CoHmai-aKk OKYIIBIHBIH TaHBIMJBIK IC-
opeKeTTepl KyLIeHin, e31HAIK XYMBICTapJsl Te3 OpbIHAAY MYMKIHAIKTepl apransl. KaHa
aKIMapaTThIK TEXHOJOTHSIAP JETeHIMI3 — OutiM Oepy ICiHIE aKmapaTTapibl aaspiar, OHBI
OuriM anymeiFa Oepy mporieci. bysr mporiecTi icke achIpyabIH HETi3ri Kypaiabl KOMIBIOTEP
Oonbin TaObutagbl. EHML, OCHl aKmapaTTHIK TEXHOJOTHSUIAPAbI JKY3€re achlpyldarbl >KYMBIC
TypJiepiHE TOKTaIBINT OTyAl XeH KepaiM. JKaHa aKmaparThlK TEXHOJOTHSHBIH HETi3ri
epekmeniri — Oyl oKyIpuiapra 3 OeTiMEeH HeMece OIpJIeCKeH TYpJAe IIbIFapMaIlbUIBIK
YKYMBICTICH IIIVFBUIIAHYFa, 137ICHYTe, 63 KYMBICHIHBIH HOTH)KECIH KOPil, 63 ©31He ChIH KO30€H
KapayblHa JKOHE JKETKEH JKETICTIIHEH J1o33aT ajdyFa MYMKIHAIK Oepemi. On ymiiH MyFaliM
OTKI3eTIH cabaFbIHBIH TYPIH AYPHIC TaHaal OUTyl KaKeT. AKINapaTThIK TEXHOJOTHIMEH OKBITY
OappIChIHAA OKYLIBLIAPIBIH JalbIHABIK JEHTeHiH aHbIKTay, KeJeci JEHIreire eTKi3y CHSKTHI
JKYMBICTap/Ibl MYFaJIiM OpPHBIHA KOMITBIOTEPiH Oackapy MymkiHairi 6ap. CoHbIMEH KaTap,
OKYIIBUTAPJBIH ~ JAWBIHABIK JCHICHJIEpIH KOMIBIOTED aHBIKTAN, erep OKYIIbl OuTiMi
KaHaraTTaHJpIpca KeJieCl TalchlpMara eTyre pykcaT Oepefl, SFHU MYHJAa OKBITYIbl TiKenei
KOMITbIOTEp OacKkapapbl.

AKMapaTThIK TEXHOJIOTUS HET131H/Ie OKYIIbI aKIMapaTThIK KEeHICTIKTEH 63 OeTIMeH Ou1iM
aJIbII, ©31H-631 TaMbITa ajaabl. KOMIBIOTEp )KYMBICBIHBIH THIMIUIINH KYpalThIH Oip 06K o
— Fanmamtop »xemiciHiH KbI3METIH maiganany. Famamrtop emiciHIe kKem MyfamiMre e,
OKYIIbIFa Ja KaKeT KemTereH caiitrap Oap. KallbIKThIKTaH YHBIMIACTBIPBUIFAH op TYPJIi
Oaiikayiap MeH OJMMIIMAJaliapFa KaThiCy OayanaplblH TYHHETAHBIMBIH KEHEWTII, OKyFa
JIeTeH KbI3BIFYIIBUIBIFBIH apTThipa Tyceal. byrinre aeitin 613 100% ramamTop KemiciHe
KOCBLTyFa KOJI JKeTKi3/ik. KoMIbloTep TeXHMKACchlH TUIMII MaianaHyAblH eJmeMi OOJbI,
OHBI 0acka Ja MOHJAEPAl OKBITY Ke3iHAe KosmaHaabl:FamamTopaa KaxeTTi mMarepuaigapibl
131en TabyFra, COHAal-aK TYpJii MOHJEPAl OKbITY OOibIHIIA cabaKTapAbIH TOJIBIK KEIIEeHIepi;
KoMmbroTep yakpITThl YHEMIEYTe JKOHE KOPHEKUTIK MaTepHangapsl THIMAI Maiananyra aa
6omansl. OKy-TopOueney ypaiCiHE FBIJIBIM HETi3/IepiH TEepPEeHIPEK OKBITYFa, OKYLIbLIApAbIH
TaHBIMJIAPBIH KEHEUTyre, Typiai Oarmapiamanapibl MEHrepyre OaFbpITTalFaH YHipMmenep,
(akynbTaTUB MEH KypcTap €Hri3y KOMIBIOTEPIIK TEXHUKAHBI THIMJ1 KOJIAHY KaFJailbIHbIH
Oipi Oouspinm Tabbutaabl FaneiMIapablH 3epTTeyiepiHe CyHeHe OTBIPBIN, IUIAKTHKAJIBIK
TYPFbIIAaH HETI3/IEre€H OKBITY JKOHE OKYIIBIHBIH OKYy IC-OpeKeTTepiH YHBIMIACThIPY
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KYMBICTapbIH/Ia aKMApaTTHIK TEXHOJIOTHSIHBI KOJJIAHy MOJENi skacannubl. bomnamrakra OimimM
O0epy KOMIBIOTEpP TEXHOJOTHSJIAPBIHBIH JaMybIMEH THIFBI3 OaillaHbIcTa OOJIATHIHBI AHBIK.
COHIBIKTaH Ja 3JIEKTPOHABIK OKBITY TEXHOJOTHSCHIH MEKTENTEpAe OKYy YpHICiHE KOJIaHy
Kazipri Ou1iM OepyiiH KOKeWKecTi Mocesneci O0JIbIN CaHalaIbl.

Kazipri 3amanfpl KaHa akKMapaTThIK TEXHOJOTHSHBI KOJJAHY apKbUIBI OKY-TopOue
YPZiciHiH OapiibIK JEHTreWiH KapKbIHAATy, SFHH, OKY YPHICIHIH camackl MEH THIMALUIITH,
TaHBIMJIBIK iC-OpPEKeT OCNICEHUIINH KOPCETY, MOHAPAIBIK OalIaHBICTap bl TEPEHACTY, KaXKET
aKnmapaTThl i37ey THIMAUIIr MEH KeJeMiH KeHEeHTy. MeKTenTi aknapaTTaHIbIpyFa MEMJIEKET
TapanblHaH KallaHAa YJIKEH SKOHOMHUKAIBIK KOJAAy KOPCETUIiNl, OHBI OKBITY, YHpPETy
Moceneci OYKiN XalbIKTBIK JEHTrelre KeTepiice FaHa Oi3MiH eiMi3 OHIIPICTIH KOFapFbl
MICUXOJIOTHSICBIH MEHIepreH IYHHUEXKY3UIK Oacekere TeTenm OepeTiH, eHMIIpic eHIMAEpIH
OHJIIpe aJlaThIH AJIJBIHFBI KaTapiibl MEMJIEKETKe aliHanapbl Aaychl3. OuTkeHi, “Kasipri
CTaHJapTKa cail Myaneni xaHa OutiM Oepy eTe Kaxet’ ner, En 6ackl atam KepceTKeHIEH,
’Kac yprakka ou1iM Oepy >KoJIbIHa aKIapaTThIK TEXHOJOTUSHBI OKY YPAICIHIE OHTalIaHIBIPY
MEH TUIMJUIITIH apTThIPYAbIH MaHBI3bI OTE 30].
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3ABOJIEBAHUSA ITAIEBAPUTEJIBHOM CUCTEMbBI COBAK
JOMAMHET'O COAEPKAHUA Y HACEJIEHHMA r. IETPOITIABJIOBCKA

ITanyenko B.10., CaaukosB A.B.
(CKY um. M. Kosvibaesa)

Haubosie yacTto HaceneHne B KadecTBE JOMAIIHUX YKHBOTHBIX-KOMIIAHBOHOB 3aBOJIUT
cobak (Canis lupus familiaris), a Taxxe xomiek (Felissilvestriscatus). ITonymspaocts cobak B
Ka4yecTBE JIOMAIIHUX IMHTOMIICB 3HAYMTEIBHO BO3pocia B mocieanee Bpemsi. Cobaku -
JOMAIIHUE TMUTOMIIbI, YIaCTHHUKH BBICTABOK, COPEBHOBAHMM, OXOTHI, OXPaHBI;, JCKOPATUBHBIC
cobaku, coOaku-criacaTenu, COOaKU-TIOBOJBIPH, TMAacTymbu cobaku u T.0. Ho ¢
BO3HUKHOBEHHEM TaKOTO Pa3zHOOOpa3us MOpPOJ M POCTOM TMOMYNISIUNA BO3HHKAKOT U HOBBIC
3aboneBanus. HekoToppeie 3a00sieBaHUS TMOSIBISIOTCS HAa TEHETHMYECKOM YPOBHE, OCTAJIbHBIC
K€ BOZHUKAIOT U3-3a Pa3IMUHbIX HHOEKIUH 1 HEPaBUIHLHOTO yX0/1a 33 dKUBOTHBIM.

Lenpro Hamiero ucciaenoBaHusi ObLT aHATU3 3a00JI€BAEMOCTH COOAK, COJEPKAIIUXCS B
MHOTOKBApTUPHBIX JOMax HacejeHus r. [leTpomaBnoBcka, BHYTPEHHHUMH He3apa3HbIMU
00Je3HsIMH, B YACTHOCTU 3a00JIEBaHUSIMU MUIIEBAPUTEILHON CUCTEMBI.

Eciu paccMoTpeTrh 00pariaeMocTh B BETEPHHAPHBIC KIMHUKHA 32 S5 JIET, TO CPEIH
0oJIe3HEl CeplIeuHO-COCYAUCTOM, JIBIXaTeIbHOW M THICBAPUTEIBLHONW CHUCTeM y colak, Ha
nepBoM Mecte (44%) cTosT 3a00JIeBaHMsI MUIIEBAPUTEIHHON CHCTEMBI (PUCYHOK 1).
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M 3350/1eBaHIIa
CePAEUHO-COCYAHNCTOI
CHCTEMBL

“3a80/eBaHIII
TBIXATETBHOIL CHCTEMBL

Pucynok 1 O6parmiaemMocTs 1o 3a00J1€BaHUSAM OTIENIbHBIX CUCTEM OPraHOB y coOaK

OudeHpb 9aCTO MPUUYMHON HEJIOMOTaHWN COOaKH SBJsSETCS HecOalaHCUPOBAHHBIN PaIlHOH.
Ecnu )UBOTHOE TTUTAETCS MOJTHOIEHHO, OHO TIOJyYaeT KOMIUICKC BUTAMUHOB ¥ MHHEPAJIOB,
HEOOXOJUMBIM JUTsl AaKTHBHOW JKM3HU, W CTAaHOBHTCS MEHEE YA3BHUMBIM K Ppa3IUIHBIM
3a00JI€BaHMSIM.

[IpaBusibHOE TIUTaHUE COOAKH — ATO HE TOJBKO XOPOIIHH, 3a4acTyiO JOPOTOCTOSIIIHI
kopM. OueHb B@KHO Mpeajiarath >KHBOTHOMY TOPIIUIO ONTHMAIBHOTO 00OBeMa, TPaMOTHO
paccuuTaTh KOJMYECTBO €XKETHEBHBIX KOPMIICHUH.

Cobakam HeoOxoauMo oOecreynBaTh COATAHCHPOBAHHOE MHUTAaHUE, COCTOAIIEE W3
O€NKOB, KUPOB, YIJIEBOJIOB, BATAMHUHOB U MHUHEpaJloB. B Hacrosiee Bpems pa3inyaroT JBa
THIA KOPMJICHUS )KUBOTHBIX:

- KOpMJIEHHE KOPMaMH JOMAIIHEro MPUrOTOBICHHS (HATypajJbHOE MMUTAHUE),

- KOpMJIEHHE KOPMaMH ITPOMBIIIJIEHHOTO MTPOU3BOCTBA.

CymectBytoT 3 Thma KOMMEPYECKMX  KOPMOB: CyXOW, TOJYBJIaXHBIA B
repMETUYHBIXYAaKOBKAaX U KOHCEPBUPOBAHHAS MHUIIIA.

[To xayecTBY IMpOM3BOJCTBEHHBbIE KOPMa OMPEIENICHbl: S3KOHOMUYHbIE (9KOHOMKIIACC),
00BIYHBIC (TPEMUYM-KJIACC), BBICIIUN COPT (Cynep-IpeMUuyM-KiIacc).

B kxopmax »KOHOMKJIAacca HCTOYHHUKM ©OeldKka B OCHOBHOM PacCTUTEIHHOTO
MIPOUCXOXKACHUS - KYKYpy3a, MILIEHUIA, COEBBINA MIPOT, coeBast Myka. MHOTHE JAeIEBbIE BUIbI
KOpMa He cojepxaT J00aBOK, MO3TOMY, IMOMHMMO Msica, IJIs MOJYYEHHS MOJHOIIEHHOTO
paiona HeoOXoJMa BUTAMUHHO-MUHEpaibHasl MOAKOPMKA.

B kopmax mnpemuyMm-kiacca OCHOBHBIM HCTOYHHKOM Oellka SIBISIIOTCS MSCHBIC
MNPOMYKTHl  (KypHIla, UHJEHKA, STHEHOK), W3 PACTUTEIbHBIX KOMIIOHEHTOB  4acTo
ucnoJb3yercs puc. Kopma 3Toro kiacca ycBauBaroTCs ropas/io Jydile.

Kopma cynep-npemuym-kiacca Haubosiee cOalaHCUPOBAHBI, HMMEIOT BBICOKYIO
MUTATENIbHYIO [ICHHOCTh M YCBOSIEMOCTb, BKYCOBBIE Ka4eCTBa.

Heob6xonuM onTuMalbHbIil MOAOOP KOPMOB K MOTPEOHOCTSM OpraHu3ma coOaku C
y4€TOM Macchl Tella, BO3pacTa, BEMUYHHBI (U3NYECKUX HArpy3ok [1].

JlnurenbHOE KOPMIICHHE KOHCEPBHPOBAaHHBIMU KOpPMaMHU B KadyeCTBE €IMHCTBEHHOTO
KOpMa He PeKOMEHJYeTCsl, KaK U KOPMJICHHE, TAKUMU KOPMaMH MOJIOJTHSIKA MOJIOXKE YEThIPEX
MECSIIEB.

IIpy Tak Ha3pIBAEMOM HATypaJbHOM MHTAHUM HEOOXOAMMO OOpalaTh BHUMaHHE Ha
MPOIYKTHI M1 0COOCHHOCTH MHUIIIEBapeHUs CoOaK.

B mepuos akTMBHOTO pocTa B pAIMOH IIEHKOB JOJHKHO OOS3aTENBHO BXOJUTh
ompefenéHHOEe KOJMYECTBO AMHUHOKHCIOT >KMBOTHOTO MPOUCXOXKICHUS, IOJIE3eH TBOPOT,
OoraTplii KambIueM M OEITKOM, MOJHOCTHIO YCBAaWBAIOIIMECS OPraHU3MOM, CIEAyeT IaBaTh
MOJIOYHOKHUCIIbIE TIPOIYKTHI, SHIIA.
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B3pocibiM cobakam KpyIHBIX MOPOJ] B BO3pacTe OT 12 MecsIeB peKOMEHIYeTCs 1aBaTh
KOpM JiBa pa3a B JIEHb, a HE OAMH KaK cuuTaiu paHee. KonuuecTBO NMUIIM 3aBUCUT OT
BO3pacTa, (pusnyeckoit GOpMBI U HATPY30K.

IIpyu HepmocTraTOyHOW MOJIOYHOCTM Marepu 1ieHKoB (10  1gHei) HaumHaOT
MOJAKapMJIMBaTh KOPOBBUM MOJOKOM. I[locne Hauyama caMOCTOATENBHOIO NOTPEOICHUS
MOJIOKa MICHKOB NPUKAPMIIMBAIOT HEOOJBIIMMH MOPHUSAMH - MSCHBIM (apmem win
cko0n€éHpM MsicoMm 1o 10-15 r. B meHb, mocreneHHo yBenumuuBas a0 50-60 r. msca k 20-22
JHIO, MECAYHBbIM IIeHKaM HeoOxoaumo 10 100 r wmsca. llleHkoB cienyer KOpMUTh
HEOOJBIIIMMH MMOPIHSIMHA B TCUCHUE JTHS, JI0 YETHIPEX pa3 B BO3pacTe 3 MECsIeB, 3aTeM 3 pasa
B JIeHb B 8 MecseB [2].

JlocTym K YUCTOM MUTHEBOM BOJIE TOJKEH ObITH MTOCTOSIHHBIM.

PacTuTenbHOCTH SBISETCSI HCTOYHUKOM IpyOOH KII€TYAaTKU, COAEPKUT (PUTOHYTPUEHTHI,
KaJui ¥ XJIOpO(UIUT U TEM CaMbIM SBJISIETCS HATypaJlbHBIM MCTOYHUKOM NMUIIEBAPUTEIbHBIX
¢depmentoB. OnHU co0Oaku eAsT TpaBy IOUTH IOCTOSIHHO, a Jpyrue penako. CyiiecTByer
HECKOJIbKO TEOpUI TaKoro rnoBesieHusl. HekoTopble 3KCIepTh MMOJIaratoT, YTO 3TO MOKET OBITh
BBI3BAHO HapylIeHHEeM (YHKLUU MUIIEBApUTEIbHOTO TpakTa. M B ciyyae, eciin cobaka 4acto
€CT TpaBYy, YTOObI OUUCTHUTH KEIYIOK OT MUIIHU, IKCIIEPTHl COBETYIOT 0OpaTUTh BHUMaHHUE Ha
KOpM, BO3MO’KHO, OH HE€ MOJXOIUT opraHusmy. /Ipyras npudmnHa, Mo KOTOpOil cobaku ensT
TpaBy - ecTecTBeHHOe noBeaeHue. Cobaka BHIOMpaET onpeAenEéHHbIe paCTeHUs, OTIIMIIBIBAS
WX MEepeTHUMHU pe3LaMHu.

bakTepuanbHblit nucoanaHc B KUIIEYHUKE, OTCYTCTBHE HEKOTOPBIX
MUIIeBApUTETIbHBIX (JEPMEHTOB Y CcOOaK U, KaK CIEJICTBUE, PACCTPOMCTBO MHUIIEBAPEHUS,
MO’KHO YCTPaHUTh IPH OMOIIU TPOOUOTHUKOB.

bbut mpoBeneH aHanu3 Mo oOpalaeMoOCTH B BETEpUHApHbIE KIMHUKH IO IpoOiIeMaM
MUILEBAPUTEIBHON CHUCTEMBI Yy €O0aK, COJEpXKALIUXCS B MHOTOKBAPTUPHBIX JAOMaxX, Y
HaceneHus ropoaa. Cpeau 3a00JieBaHUI TUIIEBAPUTEIIBHOW CUCTEMbBI PETUCTPUPYIOTCS TaKue
3a00JIeBaHMs, KaK CTOMAaTHUT, MapOTHUT, (PapUHTUT, 3aKyNOpKa MMIIEBOJA, FaCTPOIHTEPHT,
nepuToHuT. CymniecTByeT IpsMasi 3aBUCHMOCTb MEXKJy TEUCHHEM M TSKECTbIO OOJIE3HHU C
BO3pacToM cobaku (Tabmuma 1).

Tabmuma 1
3aboseBaHMs NUIIEBAPUTEILHOW CUCTEMBI y COOAK pa3HOTO BO3pacTa
3aboneBaHue Bospact cobaku, mpu KOTOPOM HAYMHAET Pa3BUBATHCS OOJIC3Hb
o 6 6mec.-1| 2-3r. 4-5 1. 6-7 1. 8-9m | 10-11 m.
Mec. T.
CTOMATHUT - - 11 18 31 34 42
MapOTUT 12 19 8 13 5 - -
(hapuHTUT 16 9 12 6 - - -
raCTPOIHTEPUT 15 14 17 8 - - -
MIEPUTOHUT 9 8 14 27 22 19 -

Kak BuaHO n3 Tabmuipl ecTh 3a00J€BaHUS XapaKTEpHbIE M LIEHSYBETO BO3pacTa:
NapoTHUT, (ApUHTUT, TACTPOIHTEPUT. bBoje3HH, KOTOPHIMM CTpPadaloT  B3pOCIbIE OCOOU:
CTOMATHUT, NepuToHUT. IlepBas rpynma mopaxaer MOJOJIOW OpraHu3M COOakH, Tak Kak Ha
HEro Jierde BO3/IeHCTBOBAaTh KAKUMU - JIMOO pa3ApakuTeNsiMHU, HallpuMep, CIUIIKOM ropsidas
WIN XOJIOJIHAs €713, HaJruhe ObITOBOM XMMHUHM Ha MUCKE KHBOTHOT'O, IIEPEOXJIaXIEHUE BCETO
Opra"usma.

bone3nu, B OCHOBHOM BCTpEHYarOLIMecs y B3POCHBIX CO0aK, MMEIT OCOOEHHOCTh -
“HakonuTenbHOro dS(dekra” mpu ATUTETHHOM BO3JACHCTBUU pasapaxuTens. Spkum
MIPUMEPOM MOXKET CIIYKHUTh CTaOMIbHOE MOTpedIeHne IpyOOil TIHIIU TPH CTOMATHUTE.
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[MumeBapuTenbHas cucTeMa y B3pOCibIX co0ak OoJiee Kpernkas, 4YeM Y IIEHKOB, HO U Y
B3pOCIBIX COOaK MOTYT HaOIIOJaThCs HapyiieHus mnuieBapeHus. Cobaku 00jiee KPYIHBIX
MOpOJI, TaKHE KaK HEMEIKHEe OBYAPKM, HEMEIKUE JOTU M AHTJIMHCKUE CETTEpPhl, 0COOCHHO
MPEPACTIOIIOKEHBI K MOSBICHUIO JKEITYI0YHO-KHUIIIECUYHBIX MPOOIIEM.

Jannas rpynma 3a00JIeBaHUIA SBIAETCS WHAWKATOPOM COCTOSHHS OJaromorydust
ONPEEICHHON MOMYIISILIMY TOMAIIHUX COOaK.

Mepbl TpOPWIAKTHKN BO3HUKHOBEHHS 3a00JICBAaHWM IUIICBAPUTEIHBHONH CHCTEMBI
OyayT oTinuyaThCs y coOak pa3HoOro Bozpacta. OJHAKO MOCENCHHE BETEPHHAPHBIX KIIMHUK B
npo(MIAKTUYECKUX IeNsAX, COOJIoIeHHe HOPM H TpPaBWJI KOPMJICHHUs, (u3MdecKas
aKTUBHOCTH JIOJKHBI OBITH IPUMEHHUMBI ISl COOAK JIF000T0 BO3pacTa.

Jlutepatypa
1. TlaBpummn B.I'., Kamoxneii .M. CnipaBoyHuK BeTeprHapHOro Bpaya. - Pocros-Ha-Jlony: dennke, 1999. -
C.426-429.
2. Kyznenos I'.C., [Iporacop A.W. CnpaBounuk mo Berepunapuu. - JI.: Komnoc, 1999. - 21 c.
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W3YUYEHUE BUOJIOT'MA CEPOM 3EPHOBOM COBKHM (APAMEA ANCEPS)
B CEBEPO-KA3BAXCTAHCKOM OBJIACTH

IHanyenko B.IO., Copoxkun ®@.A.
(CKY um. M. Kosvibaesa)

AKTyallbHOCTh H3Yy4YeHHsI OWOJOTMH M PaCIpPOCTPaHEHHS CEpOM 3EPHOBOM COBKH
CBsS3aHA C TEM, YTO JaHHas 0abouyka MPEACTaBISET yrpo3y IMOCEBaM 3EPHOBBIX KYJIBTYD
B CeBepnom Kazaxcrane. Apamea anceps — omaurodar, BpPEAWT 3€PHOBBIM KOJOCOBBIM
KynbTypaM. Hanbonpiuii Bpea HAHOCUT TIIEHUIIE, TIOBPEXKIACT TAKKE POXKb, SUMEHb, PEKE
KYKYypy3y ¥ 0BeC. DTOT BHUJ CTaJI OITACHBIM BPEIUTEIIEM TI0CJIE OCBOCHHSI IIETMHHBIX 36MEIb B
pe3ybTaTe MOHOKYJIBTYPBI SPOBOH MieHUIIsI [1].

JlaHHBINA BUJ TaKKe PacOpoCTpPaHEH B CPeAHEH U I0KHOM I10JI0caX €BPOICMCKOM 4acTu
Poccun, B bantuu, benapycu, Ykpaune, Monnasuu, 3akaBkasbe, 3anagHoil EBpone, Upane,
Mowuromuu [2].

Ha wnawano 2020 roma mo manueiM PI'Y «PecmyOnukaHCKHIT METOIUYECKHM IIEHTP
(bUTOCAaHUTAPHOW NUArHOCTHKW W TPOTrHO30B» B KazaxcTaHe 0XKHMJIajJoCh paclpOCTpaHCHHE
0co00 OmacHBIX BPEAHBIX OPraHU3MOB Ha IUIOm@aM 3,7 MJH. Ta, B TOM 4YHCIIe OOJIE3HEH
3epHOBBIX KyIAbTYyp — Ha 1,4 MIIH. Ta, CTaQJAHBIX CapaHYOBBIX — Ha 553 ThIC. Ta, cepoit
3epHOBOI COBKU — Ha 652. ThIC. Ta, a TAKXKe I'€CCEHCKONW MYyXH, KJIOIa BPEIHOM yepernaniky,
XJIeOHOTO KyKa, XJIOMKOBOM COBKH, MayTUHHOTO KJIeIla, KOJIOPAACKOTO KyKa U MBIIIEBUTHBIX
IpbI3yHOB — Ha 142,4 TeIC. Ta

Cepas 3epHoBass coBka (Apamea anceps) - HouHas 0abodka W3 CeMeicTBa COBOK
(pucynok 1). baGouka cepoil 3epHOBOI COBKU B pasmaxe kpbuibeB 30-38 mMm. [lepenuue
KpbUTbSl TEMHBIC, KOPUYHEBATO-CEPhIe CO C€Iab0 BBIPAKEHHBIM PHCYHKOM - TMEPEBI3SIMH U
0osiee CBETIBIMH TOYKOBUIHBIMU W OKPYTJBIM MATHAMU; 3aTHUE KpPbUIbS OJHOTOHHEIE,
KOpPUYHEBATO-cephie, 00Jiee CBETIIbIE Y OCHOBAHUS; CAMKH MUMEIOT KOPOTKHI KPIOYKOBU THBIN
BTOPUYHBIN SUIEKIIA/] HA KOHIIE OpIOIIKa.
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Pucynox 1 Cepas 3epHoBas coBka (Apamea anceps)

B3pocnoe nHacekomoe — 0Oabouka, HE BpPEAWT IIOCEBAM, IMTACTCS HaA IBETYIICH
pacturensHOCTH. Bpemsmas ¢aza — ryceHunsl 1-6 Bo3pacToB. 3UMYIOT TYCEHUIBI 7-8
BO3pacTa, KOTOPbIE BECHOM OKYKIMBAIOTCSA. 3UMYIOLIUME TYCEHHUIBl MOTYT HEPEHOCUTh
temnepatypy -10°C B TeueHune mecsa.

Siimo Gemoe, moaymapoBHAHOE C peOpbimkamu, auamerpoMm g0 0,5 mm. ['ycenwmia
JUTHHOU 10 25-35 MM, Oypasi ¢ TEMHBIMH TIPOJOJBLHBIMU TOJIOCAMHA HAa CITUHE U PhDKEBATOM
TOJIOBOM.

3UMYIOT TYCEHHIIbI CEPON 3€PHOBOM COBKH CTApPIIUX BO3PACTOB B BEPXHEM CJIO€ TTOYBBI
Y TIOJI PacCTUTENBHBIMUA OCTaTKaMU. B Hadasie BeCHbI OOJbIIas 4acTh TYCEHUI[ BBIXOJIUT HA
MMOBEPXHOCTh W THTAETCS JHUCThIMU 37aK0oB. K KOHIly BECHBI - Hadajy JieTa TYCEHHIIbI
OKYKJIMBAIOTCS B Mo4Be. KyKoJika pa3BUBAETCSl OKOJIO OJTHOTO MECSIIa.

Brier 6abouek B OCHOBHOM MPUYpPOUYEH K Hadary KoJsomeHus. JIET 6abouek mpoxoauT
HOYbi0 mpu Temrieparype 18-22°C. babouku muTaroTcs HEKTapoM M ITacOKOM Ha mobOerax
3makoB. babouku Moryr mepeneTatb Ha JAJbHHUE PACCTOSHUS, MEPEHOCHMbIE BO3IYIIHBIMU
ITOTOKaMHU.

[TnonoBuTocTs 6a0OuYeK 3aBUCUT OT TeMIeEpaTyphl U BIAKHOCTH BO3/AyXa, a TaKxKe
JOTIOTHUTEIBHOTO MUTAHUSI HEKTapOM I[BETKOB COPHSKOB (0COTa, CypenKH, MMOACOJTHEYHNKA U
apyrux). Coderanue onTUManbHOM Temiepatypsl (24-25°C) u Bnaknoctu Bo3ayxa (70-85%)
YBEJIMYUBAET IUIOJOBUTOCTh 0Oabouek. Ilepuox oOTKiIagku sMII 4YacTO COBMANaeT C
KOJIOIIIEHUEM SIPOBOM MIIEHUIBI U IIBIPES].

Cpemnss mwaogoButocTh caMmok 200-400 sum, maxcumanbHas - go 2000. Camxku
OTKJIaJIbIBAIOT fiilla rpynnaMu no 10-25 mTyK Ha BHYTPEHHIOO CTOPOHY KOJOCKOBBIX M
IIBETKOBBIX Yellyd, OTru0Oass uX CTBOPKAMH SIMIICKIaaa. DMOPUOHAIBLHBIN TIEPHOJ JIUTCS 7-
14 guen.

OTpoauBIIMEcs TYCEHHIIbI MHUTAIOTCS BHYTPU KOJIOCA HEOONBIIMMH TPYIIAaMU WIH
MMOOIMHOYKE, BbIe/Iasi 3¢€pHOBKU M3HYTPpH (pucyHOK 2). Haumnas c II1-IV Bo3pacTa, ryceHUIIBI
B HOYHOE BPEMS HAYMHAIOT IUTAThCA OTKPBITO Ha CO3PEBAIOIIMX 3€pHaX, BbIeAas HUX
cHapyxu. /[HeM OHUM mpsAdYyTCd B Ma3yxax JUCThEB WIM B BEPXHEM CJ0€ MOUBbL. ['yceHHUIIbI
MOBPEXKAAIOT 3€PHO B KOJIOCHSIX B IEPHOJ OT 3aBA3bIBAHUS 3€PHA JI0 MOJIHOM €ro CIEIOCTH.
[Tocne yOOpKH TYCEHHIIBI CTApIIUX BO3PACTOB MUTAIOTCS OCHIMABIIUMCS 3€PHOM, MOEAAs €ro
MOYTH LEJTUKOM. JTO MUTaHHE HEOOXOAUMO JUIS YCHEIIHOW MEePEe3MMOBKU U MPOI0IIKASTCS
JI0 YCTOMYHMBOTO MOXOJIOJAHUSI.

BpenoHocHOCTh yBEIMUMBAETCSL OT BO3pacTa K BO3pacTy:

- 3a nepuon ot I 1o IV Bo3pacra rycenuna ceenaet mesee S0 Mr 3epHa,

- B V Bo3pacte okoJio 50 mr,

-B VI - 100 mr,

- B VII - 300 mr,

- B VIII — 1330 mr.
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Pucynoxk 2 TloBpexnenue 3epHoBoK Apamea anceps

BpenoHocHOCTh  ompenensieTcss  YHCICHHOCTBIO TYCEHUIl,  IMPOJIOJDKUTEIIEHOCTHIO
MMUTaHUS, YCIOBUSAMU TMOTOBI B TIEPHUOJ CO3PEBAHUS MIIECHUIBI M APYruMu (aktopamu. Ha
paHHUX IMOCEBaX YMCICHHOCTh TYCCHHMII BCETJia BBINIE, YyeM Ha To3aHux.lIpu 3acymnumuBoit
MOT0/Ie B TIEPHOJ] CO3PEBAHUS 3epHA MOTEPU ypOKas HA PaHHUX TOCEBaxX OBIBAIOT MEHBIIIE,
4eM Ha TIO3/IHUX TPU TOW K€ YUCICHHOCTH BPEIUTENSA. DTO OOBSICHICTCS TEM, YTO HAa PaHHHUX
MOCeBaX 3€pHO OBICTPO JOCTHUTAET TOJHOW CIEIIOCTH, W CTAHOBUTCS HE MPHUTOIHBIM JIIS
MMUTaHUS TYCEHHUII, TaK KaK TYCEHHIIBI MOTYT MOBPEXKIATh 3€PHO C BIAKHOCTHIO BbITEe 20%.
XoJoaHast, MOXKUIMBAsi MOTOJa BO BTOPOU IOJIOBHMHE JIETa W OCEHBIO CIIOCOOCTBYeT OoJjiee
JUTATETFHOMY ITATAHUIO TYCEHUI] Ha MIOCEBAX U YBEIUYMBACT ITOTEPU yPOIKas.

[Toromusie ycnoBus 2019 roga cnocoOCTBOBAIN AOTIOTHUTEIIPHOMY MTUTAHUIO TYCEHHI]
cepoil 3epHOBOM COBKH. B nuHamuke pa3BuTHsi BpeauTens Obuta ¢daza nenpeccun. B urone
BBICOKHE TeMIepaTypbl BO3/AyXa B COUETaHUU C MepernaaMy JTHEBHBIX U HOYHBIX TEMIIEpaTyp
ObuUTM HEONMarompusATHBl B TMepHOJ siuekinanku Bpeautens. OCeHbl0 TeMIlepaTypHO-
BJIQ)KHOCTHBIA pEeXUM ObLT OJAarompusTeH B MEPUOJ JONUTHIBAHUS TYCEHMI. YUUTHIBAs
(U3HOJIOTrMYECKOe COCTOSHHE BpEIUTeNs Iepel 3UMOBKOM M MpH HX OJaromnoxydyHoit
MEepPe3UMOBKE, MPOTHO3UPOBAJIOCH TOBBIIIEHWE YHUCICHHOCTH Bpeautens. llpu yciaoBum
COBIIAJICHUSI CPOKOB KOJIOIICHHWS TIICHHWIBI W Jiéta Oabodyexk mporHosupyercs (asza
pacceneHusl.

Takum 00pazoM, B OTIENbHbBIE TOJIbI TPOUCXOIAT BCHBIIIKM MacCOBOTO Pa3MHOMKEHUS
sTOoro Bpenutens. MM OnaronpusTCTBYeT yBEIWYEHHE OCAJIKOB B JIETHE-OCEHHHM MEpUOI.
[ToBbIlIeHHAs BIQKHOCTh CIIOCOOCTBYET YBEIMUYEHHUIO IUIOJOBUTOCTH CaMOK. B NMOKuinBbIe
roJipl mpu 0oJiee MEUICHHOM CO3pEBAaHUM IMOCEBOB U OoJsiee MO3AHENH yOOpKe BpeIOHOCHOCTh
T'yCEHUI] yBEITUUUBACTCS.

Jly1a mojcueTa YMCIEHHOCTH CepOi 3epHOBOI COBKHM B HAIIIUX UCCIIEIOBAHUSX B Pa3HbIC
MIEPHO/IbI TOJIa UCTIOIb30BAINUCEH ONPEACTICHHBIE METO/IBL.

Ocenblo (B OKTAOpe-HOSAOpE) A0 HACTYIUICHHUS] MOPO30B IIPOBOASIT 0OCIEIOBAaHHUE TOJIEH
C LEJbI0 YCTAaHOBJICHHS YMCIEHHOCTU T'yCEHUI] Mepes yXOJIOM MX Ha 3UMOBKY. Ha kaxaom
moJie Mo JuaroHanyd (WM B [IAXMAaTHOM TOPSIKE) OCMaTpPUBAIOT 8 MOYBEHHBIX MPOO
pasmepom 0,25 M? (50x50 cm). ITouBeHHYI0 MPOoOY MPOCMATPUBAIOT HA TIyOMHY MAXOTHOTO
CIIOSl WJIM TPOCEUBAIOT Yepe3 CUTO C OTBEPCTHEM 0 4MM, MOACYUTHIBAIOT BCEX HaWJICHHBIX
ryceHul]. CoOpaHHBIX Ha TOJiE TYCEHHUIl B3BEIIMBAIOT B JAOOPATOPHHM U OMPEAETSIOT UX
Maccy, a TakyKe MPOBOAT aHATU3 3apaXKEHHOCTH MX MapasuTamMu U 6ose3HsMu. B pesynbrare
00C/IeI0BaHNH YCTAHABIMBAIOT IUIOTHOCTh MHONYIANMM Ha 1 M? M (PU3MONOrHYECKOE
COCTOSTHUE T'YCEHUI] COBKH, HA OCHOBAHUU KOTOPBIX COCTABJISIETCS IOJTOCPOYHBIN MTPOTHO3.

Becennee koHTposibHOE 00cnenOBaHHE TIONEH MPOBOAWTCS C Hauyalda aKTUBHOCTHU
MEePEe3UMOBABIINX T'YCEHHI] 0 X OKYKIMBAHUS C LEJIbI0 YTOUYHEHHS MPOTHO3a PAa3MHOKEHHS
COBKH, COCTaBIIEHHOTO OCEHbI0. MeToanka y4€Ta 4YHMCICHHOCTH HACHTUYHA C OCECHHUM
oOcrenoBaHUEM.

OmnpeneneHre WHTEHCHUBHOCTH M TUHAMUKK JiéTa 0abouek cepod 3epHOBOM COBKH
MPOBOJUTCS JJISl YCTAHOBJICHHSI CpPOKOB JIETHETO OOCIEeNOBaHUS U MPOTHO3UPOBAHUS
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YHCJICHHOCTH T'yCEeHHII HOBOTo TokosieHusi. Habmonenue 3a nérom 6abouek mpoBoast co 2-3
JieKaibl UIOHS JI0 KOHIIA MIOJISA. YUET YHCICHHOCTH 0a00UYeK MPOBOIAT €XKEIHEBHO yTPOM, C
MOMOIIBIO MPUMAHOYHBIX JIOBYHIEK (0aHKH €MKOCTBbIO | 1), YKpeIJIeHHbIX Ha peiike, Ha
BbICOTE | M OT MOBEepXHOCTH MOuYBHI. B noBymku Ha 2/3 o0bpéMa HamuBaroT Opossmuit 10%
pacTBop caxapa. BBUIOBIEHHBIX CaMOK COBKH TICPUOJUYCCKU BCKPBIBAIOT M TIOJCUYUTHIBAIOT
siina. Ecny 3a HOYB B OJIHY JIOBYIIKY TOMagaeT cBbimie 50 caMoK, ¢ IJIOJOBUTOCTHIO Oolee
500 sum, a cpoku Jn€ta 0a00YEK COBHAAAIOT C KOJIOIIEHHWEM MIIEHHIIbI, TO BO3HUKAET
peanbHast yrpo3a MacCOBOTO TMOSIBJIICHHSI T'YCEHHI] COBKH.

Jletnee oOcnemoBaHue (Cpe3 KOJOCHEB) MPOBOJAT B IEPHOJ] MACCOBOTO OTPOXKICHHS
TYCEHMI] COBKM HOBOTO TIOKOJIGHHMsSI 1-2 BO3pacTtoB, YTO 1O BPEMEHH COBIAIACT C
HacTyluleHHeM (a3bl HajguMBa — MOJIOYHOM CIENOCTH sfpoBOod mumieHuIpl. OOcienoBaTelnb
MPOXOAUT To auaroHanu moJis, cpezaer 200 konocwkeB (mo 10 kosockeB B 20 mecrtax),
KOTOpBIC TMOMEIIAeT B IMOJIOTHSHBIA MEIIOYCK, ITUKETUPYET, 3aBSA3BIBACT M JOCTABISET B
nabopaTopuro. MemoyKy MoABEIINBAIOT B TIPOBETPHBAEMOM MTOMEIICHUH. AHAIIN3 KOJIOCHEB
MPOBOJAT 4Yepe3 2 JHS TOCie MPOCYIIKH W ONPEAEISIIOT YUCIEHHOCTh TyceHurl Ha 100
KOJIOChEB. 3aTeM KOJIOChSI CHOBAa IOMEUIAIOT B MEIIOYEK C STHKETKOH, 3aBS3BIBAIOT W
MOJIBEIIMBAIOT €me Ha 1-2 JHS Ui MPOCYIIKH, MOCJIE 4Yero CHOBAa OTPSIXHBAIOT. YHCIIO
O0OHapY)KCHHBIX TYCEHHI[] CYMMHUPYIOT C YHCJIOM, IOJYYCHHBIX MPHU MEPBOM OTPSIXHUBAHUU.
[HenecoobpazHoCTh 00pabOTKU MOJEH OMpPEnessieTcsl YUCICHHOCThIO TYCEHHII, COCTOSTHUEM
MOTOJTBI ¥ HA3HAYCHUEM TIOCEBA.

Jlst mosicyeta 3P PEeKTUBHOCTH MPUMEHSIOT HOPMYITY:

2 =(A-B)/ Ax100%,

rae A - KOJMYECTBO T'YCEHHIT 0 00pabOTKH,

b - kommyecTBO rycenur] nocie oopadoTku [3].

Ha uuncneHHOCTh M COCTOSIHUME Cepoi 3€pHOBOM COBKM OKa3bIBAIOT BJIMSIHUE MPHUEMBI
00pabOTKM TOYBBI, BHECEHHE YyIOOpEHWH, CPOKH TIOCeBa, COpPTa SPOBOW TIICHHIBI,
XUMUYECKHE 00pabOTKU U CPOKU YOOPKH yposKasi.

B cepenune ceHTs0ps, Korja BIaXXKHOCTh 3€pHA CTajla CHUXKAThHCS, TYCEHMIIb CTaju
MOKUJATh KOJIOChS M MUTAJIMCh Nalauiiei 3epHa.

OceHbl0 y cepoid 3¢pHOBOM COBKM HACTYMAET BTOPOM aKTUBHBIN KU3HEHHBIN LUK - 3TO
BpeMsi MUTaHUsI, 0OBIYHO HACTYIAET Nocie YOOpKU yposkas u juutes A0 50 nHei.

Jns  OoppOBI ¢ cepoil  3epHOBOM  COBKOM  PEKOMEHAYCSTCS  HCIIOJIB30BaTh
KOMOMHHMpOBaHHbIE HMHCEKTULUILI. Hambonee sddexkTuBHBIE CpokH 00pabOTKH — TpH
noctxennu rycenuniamu 11l Bo3pacrta, korga oHu mHUTarOTCs OTKPHITO. OOpabOTKU Jyuliie
MPOBOJNTH B BeUepHEe U HOYHOE Bpems. Jlecukanus MO3JIHUX MOCEBOB MO3BOJISIET CHU3UTH
MOTEPHU YpOXKasi U BPEIAOHOCHOCTh ryceHuir [4].
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MEPCHEKTUBLI MPUMEHEHMSI PACTUTEJIBHBIX ®JIABOHONIOB
B MEJULIMHE

oasikos B.B., Kamkuposa K.C., Mokmmn JI.C.
(CKY um. M. Ko3zvibaesa)

@®1aBOHOUIBI — ATO TPYyIIa METaOOIUTOB PACTEHUH, KOTOPBIE, IPHHOCST MOIB3Y JUIS
3I0OPOBBSI 332 CUET AHTHOKCHAAHTHOTO JeiicTBusa. (DraBoHOMIBI cojaep)KaTcs B Opexax,
bpyKkTax, OBOIIAX, 37aKax, KOpe, KOPHAX pacTeHUH, CTeOINsX, IBETaX, 3€JICHOM 4Yae M BHUHE.
bnaromapst uM pacTeHue 3alIHUIICeHO OT WHEKINHA, Tapa3uTOB U MOBPEXKICHUI HACEKOMBIMH.
®1aBOHOU/IBI - TOTU(PEHOIBHBIE MOJIEKYJIBI € 15 aromMaMu yriiepoa, KOTOpble PaCTBOPUMEI B
Boze. OHU COCTOST M3 JBYX OCH30JBHBIX KOJIEI, COSANHEHHBIX KOPOTKON TPEXYTIepOTHOM
ueneo [1]. C moMomibo MPONaHOBOTO MOCTa MOYTH y BCeX (PIaBOHOMAOB (OpMUpPYETCS
rerepouuki. M3ectHo, Oosee 8000 ¢dnaBonowmoB [2]. Ha ocHOBaHWM TIOJIOKCHHS
(EHMITPHOTO pajfKaia, BEJTMYMHBI TETEPOIMKIA M CTETIEHU OKUCICHUS TPEXYTIIEPOIHOTO
(hparMeHTa MOKHO BBIJICIUTH CIEAYIONIYI0 OCHOBHYIO Kilaccu pukaiuo ¢paBoHOUIOB [3]:

Aumoyuanel. JIaHHBIN KJlacC OTBEYAET 3a OKPACKy pPACTEHUM, LBETOB U (PPYKTOB.
[uanuaue, nenb(UHUINH, MATBBHJIWH, TETAPTOHUIAWNH W TCOHUJAWH - HawboJiee YacTo
n3ydaemble aHTOIMaHBI [3]. OHU BCTPEUaIOTCs MPEUMYIIECTBEHHO BO BHEITHUX CIIOSX KIETOK
pasnmuuHbIX (QpykToB. HaumbonpmmMm cojep)kaHWEeM AaHTOIIMAHOB OO0JaNaloT: dYepHast
CMOpO/IMHA, KpacHBI BUHOTPAJl, BUHOTPaJ Mepio, MajlHa, KIyOHHKa, KIIOKBa, YEpHUKA U
©KEeBUKA. AHTOLMAHBl MHCIOJNB3YIOTCS B KAuyeCTBE MHILEBBIX J00aBOK U OKa3bIBAIOT
MOJIOKUTEIBLHOE BO3JACHCTBHE HA OpTraHu3M 4esioBeka [4].

Xankonvl. JlaHHBIA KJIacC OTJIMYACTCS OT MAPYTHX TMPEACTaBUTENCH (IaBOHOHUIOB
OTCyTCTBHEM «KoJiblla C» B OCHOBHOU CTPYyKType (hraBoHOMIHOTO ckenera. CienoBaTenbHoO,
HX TaKXe€ MOKHO OTHECTH K (pi1aBOHOHUaM C HE3aMKHYTOM 1enbio [3]. OcHOBHBIE U HanboJee
M3y4aeMble XalKOHBI - (Quopua3uH, apOyTUH, QIIOPETUH U XaJbKOHAPUHTCHUH. XalKOHBI B
3HAYUTENIBHBIX KOJIMYECTBAX HAXOJIATCS B Tpyllax, KIyOHUKE, TOJOKHSHKE, OMUIOpax M
HEKOTOPBIX MPOIYKTAaX W3 MIIEHUIbl. XaIKOHbl U UX OCHOBHBIE MPEACTABUTENIN MPUBJICKIH
00JIbIIOE BHUMAHUE U3-32 UX MHOTOYHCJICHHBIX MMUTATENbHBIX MpeumyniecTB. [lotpebienue
(1aBOHOMIOB Yepe3 MUILEBble MCTOYHUKH MOXET OBITh CaMbIM IPOCTBIM U 0€30MacHbBIM
croco6oM 6OpbOBI ¢ OOJIE3HAMM, a TAKIKE PETyTUPOBaHHS aKTUBHOCTH [4].

@nasanonsi. OOUH W3 BAXKHEHIIUX KJIACCOB, KOTOPBIM MPHUCYTCTBYET BO BCEX
IUTPYCOBBIX TaKHX Kak JaiM, JMMOH, ILHMTPOH, AamelbCUH, MaHJApUH, TpernpyT.
@d1aBaHOHBI OKA3bIBAIOT OJATOMPUITHOE BO3ACUCTBHE HA OPraHU3M M 00JIaJaroT HeMallbiM
KOJIMYECTBOM IMPEHMYIIECTB, Onarogaps CBOEH YHUKaJIbHOM CHOCOOHOCTH YIIaBIUBATh
CBOOOJHBIC paauKalbl. J[aHHBIE COEAMHEHHS OTBEYAIOT 32 TOPHKHM BKYC COKAa M KOXKYpPBI
HUTPYCOBBIX. (DIABOHOUIBI HUTPYCOBBIX 00TaJaI0T WHTEPECHBIMH (HapMaKOJIOTUYECKUMU
s dekTaMu B Ka4eCTBE aHTUOKCUAAHTHBIX, TPOTUBOBOCIIATUTENbHBIX, TUTIOTUTUACMUYECKUX
U XOJECTepUHOBBIX areHToB [4]. OcHOBBIE MpUMEPHI (PIABAaHOHOB BKIIIOYAIOT TE€CHEPUTHH,
HApUHTUH, HApUHTE€HUH, SPHOIUKTHON, TrecrnepuauH. (DraBaHOHBI, TakKe Ha3bIBAEMbIE
auruapodIaBoHaMHu, UMEIOT HacklmieHHoe C-KOJbIo, TMO3TOMY, B OTIWYHE OT (DIaBOHOB,
JIBOIHAS CBSI3b MEXAY MOJOXKEHUSMHU 2 U 3 SBISIETCS HACBHIIIEHHOM, U 3TO €IMHCTBEHHOE
CTPYKTYpPHOE pa3Iuiue MEXIy IBYMS MOArpyIInamMu GpraBOHOUIOB [5].

@nasomnvt u uzopnrasonsvi. OIaBOHBI IMIUPOKO MPEACTABICHBI B JHCTHIX, IBETKaX M
¢bpykrax B BHAe Imoko3uaoB. Cenbaepei, METPyIIKa, KpacHBIM Meper, poMalika, MsTa U
TUHKTO Omiio0a SBISAIOTCS OJHUMH W3 OCHOBHBIX MCTOYHHMKOB (priaBOHOB. JltoTeonuH,
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aNUTeHUH U TAHTEPUTHUH OTHOCATCS K ATOMY TOJKIaccy ¢uaBoHOUI0B. Koxkypa MUTPyCOBBIX
Odorata  TOJUMETOKCHJIUPOBAHHBIMH  ()JIABOHAMHU, TarepeTHHOM, HOOWJICTHHOM H
CUHEHCETUHOM. Y HHX €CTh JIBOMHAs CBSI3b MEXIY IOJOXEHUSMU 2 U 3 U KETOH B
nonoxkeann 4 kompia C.  bombmuHCTBO  (D1aBOHOB  OBOIIEH W (PPYKTOB  HMEIOT
TUAPOKCHIIBHYIO TPYIITY B MOJIOKEHUH 5 KOJIbIIa A, TOTJa KaK THAPOKCUIUPOBAHHUE B JIPYTHUX
IIOJIOXKCHUSX, IO OOJBIICH YacTH B ITOJOXKEHHMM 7 Kojablma A uiau 3 u 4 xoibna B, moxer
BapbUPOBATHCS B 3aBUCUMOCTH OT TAKCOHOMHUYECKOW Kiaccu(UKauu KOHKPETHOTO OBOIIA
w ¢pykra [5].

@Dnasononvl. ITO PIABOHOUBI C KETOHHOU rpynmoil. OHH SBISIOTCS CTPOUTEIHLHBIMU
OmokamMu TpoaHTOMAaHOB. (DIAaBOHOJBI B OOJIBIIOM KOJWYECTBE COJEPIKATCI BO MHOTHX
¢pykrax u oBouax. Haubonee wu3ydeHHbIMU (hIaBOHOJAMM SIBISIFOTCS  KeMmmgepod,
KBEpLIETUH, MUPULIETHH U ¢u3eTuH [5]. JIyk, KamycTa, canar, HOMUJOpPHI, S0JIOKH, BUHOTPAL
U SITOJIBI SIBJISIFOTCSL OOTaThIMH MCTOYHUKAMU (hi1aBOHOJIOB. [loMuMO (pyKTOB U OBOIIEH, Yaii
U KpacHO€ BHUHO TaKXe SBISIOTCS HCTOYHUKAMH (priaBOHOJOB. bbuto 0oOHapyxkeHO, UTO
noTpebiieHrne (pIaBOHOJIOB CBS3aHO C UIMPOKHUM CIEKTPOM IPEUMYLIECTB Uil 3JI0POBBS,
BKJTFOYAsi aHTHOKCUIAHTHBIN MOTEHIIMA U CHI)KEHHE PUCKa COCYAUCTHIX 3a0osieBanuit [3,5].

[lepBbie ymoMuHaHUS O TOJIE3HBIX CBOMCTBAX (DJITABOHOWIOB JJIsi OpraHU3Ma 4YeoBeKa
BCTpeYarOTCA B Hadajie 19 Beka m M3ydaroTcs MO CEroJHSIIHUN AeHb. B Hacrosiee BpeMs
(haBOHOUIBI HAXOAAT MIMPOKOE TPUMEHEHHWE B O(UIMAIBHOW W HApOJIHOW MEIUIIUHE
Kazaxctana wu gpyrmx crpadn M#pa (OCHOBAaHHEM K IIHPOKOMY MEIUIIMHCKOMY
WCIIOJIb30BaHNUIO (hITAaBOHOMIOB TOCITYKIJIN TipoBeeHHbIe B 1840-1880 romax BcecTopoHHUE
Hay4JHBIE UCCIIe0BaHUs 1eeOHbIX cBOMCTB (aBoHOMI0B llleBpose u Purapna)[6].

3a mocnenHue AecATUIIeTHs] ObUla BBISBICHA OrpOMHAasl MEPCHEKTHUBA HCIOJIb30BAHUS
pacTUTENbHBIX ()IABOHOUAOB B MeauilnHe. /[aHHbIE MEepCHeKTUBBI 00YCIOBIEHBI TEM, UTO,
CIEKTp UX JIEHCTBUS Ha 3[J0POBhE UeIOBeKa siBisieTcs: oommpHbIM. Ha ocHoBe (hi1aBoHOMIOB B
HacTOsIIIee BpeMs MIPOU3BEICHBI aHTHOaKTepHalIbHbIE, MIPOTUBOOITYXOJIEBHIE,
MIPOTUBOBOCIANIUTENbHBIE, TPOTHUBOS3BEHHBIC, JKEJICUErOHHbIE, MPOTHUBOIUAOETUYECKUE,
TUII0A3eTEMUYECKUE CpeACTBA U MHOTUE apyrue [6]. Tak, Kk mpuMepy pyTUH OTHOCSIIUMCS K
KJ1accy (JIaBOHOJIOB, UCIOJIB3YETCSI B TEPANEBTUUECKUX LIENSAX JJISi YMEHBIICHUS] JTJOMKOCTH
KanmuuisipoB. OH COJIEP>KUTCS BO MHOTHX PAacTeHMsSIX, BKIIIOYasi IPeUKy, Tabak, TOPTCH3UN U
¢uanku. TpokcepyTHH HCIOJIB3YETCSI B HCCIEAOBAHUAX 110 JICYCHUIO XPOHMYECKON BEHO3HOM
HEJIOCTaTOYHOCTU [7]. JIMOCMUH - TOJIYyCHHTETHMYECKUM Mpenapar, MpeaHa3zHadaeTcs Jyis
neueHus 3abo0ieBaHmii BeH. JIMOCMUH - colepKuTcs B pacTenud Teucrium gnaphalodes. [8].
leciepeTH NPUMEHSIOT AJIi CHIKEHUS YPOBHS XOJIECTEPUHA U, BO3MOXHO, JAPYroro
OnaronpusTHOro BosnaericTBus Ha Jmmuabl. MccnenoBanus INVITRO Ttaxke mpeamnosararot
BO3MOXHOCTh TOTO, YTO TE€CHEPETUH MOXKET HUMETh HEKOTOpbIe MPOTHUBOOITYXOJIEBHIE
sbdextr  [7]. DAOPUTHUH - AHTArOHUCT ©  CHA3MOJMTUK, HUCIHOJB3YeTCs  JUIs
CUMITOMATUYECKOTO OOJIErYeHUs] COCTOSIHMM, CBSI3aHHBIX C OTCYTCTBUEM MBIIIEYHOTO
KOHTpPOJISI B MO4YeBOM My3bipe [8]. B Hacrosiiee BpeMs OalikaleMH OTHOCSIIMICS K KJIaccy
(1aBOHOB HM3y4aeTcs B KIMHUYECKUX HCIBITAHUSX B KaueCTBE CPEACTBA JJIS JICUCHHUS paka
mpocrartsl [7].

[To cBOEMY XMMHYECKOMY COCTaBy U CTPYKType, (praBOHOUIBI ONHM3KH K TOpMOHaM,
OHHM, KaK W TOPMOHBI, YY4aCTBYIOT IOYTHM BO BCEX MpOLECCax, MPOTEKAIOIIUX B HallIeM
opranu3me. K mpumMepy - OHU perynupyroT AeHCTBHE pa3NIuYHBIX ()EPMEHTOB, B TOM YHUCIIE H
nuieBapuTeabubix [3]. @epMeHT Mo Ha3BaHUEM «KHHA3y» OTBEUYANOIIHMI 32 Pa3MHOKEHHE
KIETOK, OHM TMOJABIAIOT, Omarogaps dToMy (JIaBOHOUABI SBISIOTCS MPEKPACHBIM
MPOTHBOOITYXOJIEBBIM CPEJICTBOM. A Kak aHTHOKCHIAHThI oHU B 50-100 pa3 sddextuBHEe
ButaMuHOB C 1 E, Ha/Ie)KHO 3aIMIIaoT Hac U OT Oosie3Hel, 1 OT cTapeHus [5].

OcHOBHBIE TEPCIIEKTHBBl TPUMEHEHUS PACTUTENBHBIX (PIABOHOUIOB B MEAUIIMHE
CIIEyIOLIHE:
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1. 3awyuma xoorcu om Y D-uznyuenus.

N306bITOuHOE BO3/IEHCTBUE YIABTPA()UOIETOBOTO U3TyYSHHS MOYKET HAHECTH BPEl KOXKe.
DTO MPOUCXOJUT BCIEACTBUE TOTO, YTO, OMpPEACNIEHHAs] 4acTh KHUCIOPOJa MpEeBpallaeTcs B
aKTUBHBIE (POPMBI, T]Ie TIPUCYTCTBYET HECTIAPCHHBIN AIIEKTPOH. V3-3a mepen30bITKa aKTHBHBIX
(hopM KUCIIOPOJa MPOUCXOANT TOBPEKICHUE KICTOYHBIX CTPYKTYpP M TIOITOMY HApyIIAeTCs
byHKIHS KOXU. OJHAKO €CTh HECKOJIBKO CTpaTeTHid, MPUMEHHMBIX IS 3allUThl KOXKU.
OUTOXMMHUYECKAE COCIAUHEHUs, 0COOCHHO ()eHONBI W (PIABOHOWIBI, SIBISIOTCS OJHHUM W3
HanOoJiee WMHTEPECHBIX BAPHAHTOB, OKA3BIBAIOIIMX OJAaroTBOPHOE BIIMSHUAE HA KOXKY,
oOmyuennyto Y®-uznyuenuem. @maBoHOHMIBI 00saAal0T (POTO3AMUTHBIME AP QeKTamu,
KOTOpBIC SIBJISIOTCA ~ QHTHOKCHUJAHTHBIMH CBOMCTBaMH Oylarojapss HMX CIIOCOOHOCTH
XeNaTUPOBaTh JKEJIe30, KOTOPOE MOXKET IOBPEAWTh JHUIMUIALI W O€IKM Ha KJIETOYHOU
MeMOpaHe, U MOTyJIMPOBATh HECKOJIbKO CUTHANIBHBIX myTei [9, 10].

ATIMTEHWH 3TO OJIMH M3 OCHOBHBIX ()JIABOHOB C 3allUTHBIM JICUCTBHEM HA KOXY OT
ynbTpaduosiera, 3TOT (JIaBOH MOMXKHO HAWTH BO MHOTHUX ChEIOOHBIX JIEKAPCTBEHHBIX
pacCTEeHUSAX WJIM PACTUTEIBHBIX HAUTKAX, HAIIPUMEP, B KPACHOM BHUHE, MMBE M POMAIIKOBOM
gae [11].

Ksepretnn 310 (hr1aBOHOJI, KOTOPBIM COAEPKHUTCS B KOXKYpe JyKa, KOXKype SIOJIOK U
muctbsax Hypericum perforatum L. Ilo mamaeiMm  wuccnemoBanumst INVIVO wmectHOE
MPUMEHEHHE  KBepHUTHHA dA(PPEKTHBHO  MOAABIsSET  BbI3BaHHOE Y D-M3IydeHHEM
noBpexaeHue Koxu [11].

CumuMapuH 3TO  CTaHJAPTU3MPOBAHHBIM  OKCTPAKT (IABOHOMAOB W3  IUIOJIOB
pactopormu (Silybum marianum (L.)Gaernt.), conepxut CuinOWH, OCHOBHOW aKTHUBHBIN
koMmoHeHT [11].

2. 3awuma KpoB8eHOCHbBIX COCYO08 OM NOBPEHCOEHUII.

Ha ocHoBe m3yueHus CBOWCTB MHOTUX (EHOJBHBIX W (DIIABOHOUIHBIX COCAMHCHHI
ObUIO YCTAHOBJIEHO YTO OHHM OO0JIaJaloT KapAHO3AIMUTHBIMU CBOMCTBAMH C TOMOIIBIO
pa3IMYHBIX MEXaHU3MOB, BKJIIOYas MHruOHpoBaHHe TeHepanuu ROS, MUTOXOHApPHAIbHYIO
muchyHKIMO, anonTos, u nospexacaue JJHK B knmunnueckux uccnenoanusx[11]. Muorue
¢dnaBoHouABl U (GEHOJBI, TO €CTh KeMIpepoa, PyTHH, JIOTEOJIHH U PECBEPATPOJI, MOKa3alu
CBOIO 3(PPEKTUBHOCTH B OTHOLICHUU KapJIUOTOKCUYHOCTH, BBI3BAHHOW JOKCOPYOULIMHOM, HO
HE BJIMSIIOT Ha MPOTUBOOIYXOJEBYIO aKTUBHOCTH 3TOTO JiekapcTBa. Hambonee MHTEpEeCHBIM
COOOILIEHHBIM  COeAMHEHHEeM Obll  u3opaMHeTHH. [loTomMy dro oH obecrneynBanl
KapAMO3aIIUTHBI 2(PQPEeKT MNPOTHB KAPAMOTOKCHYHOCTH JOKCOPYOMIIMHA U  YCHIJIMBAJ
MIPOTUBOOITYX0JI€BYIO 3 (HEeKTUBHOCTD ATOTO Ipemnapara [8].

B oskctpakrax ¢QpykToB ObUTM OOHApY)KEHBI BBHICOKHE KOHIEHTpalUU (PEHOIbHBIX
coeuHEeHU U (IIaBOHOUIOB, KOTOPBIE CIIOCOOCTBOBAIM MOTEHIIMATBLHOW aHTHUOKCUAAHTHOMN
AKTUBHOCTH M  BBICOKOMY  KapAHONPOTEKTOPHOMY 3(QexTy MNpoTHB  pa3lUYHBIX
WHIYIUPOBAHHBIX (DAaKTOPOB B MOJENSAX HMH(APKTa MUOKap/a B €CTECTBEHHBIX YCIOBHUSIX
MyTeM MOOWIM3alluy IUPKYIUPYIOIIUX KIETOK-MPEANICCTBEHHUKOB M3 KOCTHOTO MO3ra B
MecTo HH(apKTa MHUOKap/a, B YTOOBI CHOCOOCTBOBATH BOCCTAHOBICHHIO TKaHEH moOcie
HIIEMHAYECKOT0o MOoBpexaAcHUs [12].

Tak >xe Ha OCHOBE AMIUPUUYECKUX HCCIEAOBAHUN OBUIO OOHAPYXKEHO, YTO IKCTPAKTHI
S0JOYHOM KOXKYpbl O0NIaaroT Jydlled KapAHO3al[UTHOW CHOCOOHOCTBIO, YeM s0I04YHas
MSAKOTb. BeposTHO, 3TO MOXeT OBITh CBA3aHO C OOJNBIIMM KOJHYECTBOM KakK OOIMIMX
(eHONbHBIX COENMHEHUH, TaK M OOmHUX (HIaBOHOUAOB, COJEPKALINXCS B MOTH(PEHOIBHBIX
9KCTpaKTax KOXyphl 10510HU [9].

3. awuma umMmyHHOU cucmemuvl U 3auuma om 60CHANEHUU.

JlexapcTBeHHbBIE M (apMaKOJIOTHUECKUE BEIIECTBA, 3arps3HUTENN U APYrue (PakTOphI
OKpYXalollel Cpeibl UTPAIOT BAKHYIO POJIb B UMMYHHOM CHCTEME YelloBeKa. bblio Joka3zaHo,
9TO OOJBIIOE KOJIMYECTBO (DITABOHOUIOB U APYTUX (PEHOJOB OKa3bIBAET 3aMETHOE BIIUSHUE HA
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(GYHKIMI0O MMMYHHOW CHCTEMBI M BOCHAJIUTENbHBIE Tpolecchl. KBepueTHH, amnureHuH,
TeCrIepUINH U JIOTEOJIMH ObUIM OTMHCaHBI KaK (DIaBOHOM[BI, 00Iagaromue MOTEHIIUATbHBIM
MIPOTHBOBOCIAJIHUTEIBHBIM JiciicTBUeM. Ha OCHOBE SMIMPHUYECKUX OMBITOB OBUIM JIO0Ka3aHBI
MIPOTHBOBOCIIAJHUTEIbHBIE CBOMCTBA OSKCTPAKTOB KAHAJICKUX JIEKAPCTBEHHBIX PACTCHHIA,
Lonicera caerulea L. nnu sirox xackamna B pasnuunbeix coprax. Coprt Borealis sirogsr Haskap
MoKa3aj caMoe BBICOKOE cojiepxkanue peHosoB, (aBoHonmoB u antoimanos (p <0,05) [11].

4. 3awuma om paka.

JlucOanaHc U BRICOKHI YPOBEHb CBOOOJHBIX paguKaioB, Takux kak ROS u RNS, moryr
CTaTh MyTarcHHBIMU HJIM KaHIICPOTEHHBIMH areHTaMH, KOTOPBIC TIPUBOIST K PA3BUTHIO paka.
XUMHOTepanusi UCHOJb3YETCSl BO BCEM MUDE Ul JIEYEHMs paka, OJHAKO €€ OTpaHMYEHHUE
3aKJII0YaeTcsi B OOJBIIOM KOJMYECTBE HENOCTaTKOB. Takum o0Opa3oM, MHTEPECHO HCKaTh
aIbTEpPHATHBHBIE METOJBI JICUCHHUS paka, HE MMEIOIHe MOOOYHBIX A(PPEKTOB W HE CTOIb
noporue. draBonupua0i, mpenaparsl Ha OCHOBE ¢uiaBoHOMI0B U3 Dysoxylum binectariferum
(Roxb.) Hook.f. ex Bedd. sBnsercs nmpuMepoM MPOTUBOOIYXOJIEBBIX MPENApaTOB Ha OCHOBE
(OUTOXMMHUYECKOTO COCTUMHEHUs JUIA JIedeHus: TuMQoM U Jeiiko3oB. Kpome Toro, mumieBbie
N00aBKH TaK)Ke€ WUTPAIOT BAKHYIO POJIb B NPENOTBPAIICHUN W JICYCHUH PA3JIMYHBIX BUJOB
paka. @DeHOJIbHBIE COEOUHEHHUs, OCOOCHHO (IaBOHOWIBI, JaBHO W3BECTHHI  Kak
XUMHOTIPO(PUIIaKTUYECKHE CPEACTBA MPH JIeUeHUH paka [12].

ITo pesynpraram uccnenoBarus INVITRO kypkyMuH SBIsSieTCS OJHUM W3 TPUPOTHBIX
(EHOJTBHBIX COEAMHEHUH, TPOSIBIITIONINX MPOTUBOOITYX0JIeBbIe 3()D()EKTHI B OTHOIICHUN paKa
KOXH, 9TOT ()EHOJ MOXET BJIMATh Ha KICTOYHBIA IUKJ, NEHCTBYS KakK MPOANONTOTHYCCKUN
areut [7].

5. Aumubaxkmepuanvnasn 3auwuma.

CymiectByeT 00JBIIOE KOJUYESCTBO (PIIABOHOUIOB M (PEHOJIOB, KOTOphIE OO0JIaNaloT
aHTUOAKTEPUATBHBIM JIEUCTBHEM. OTH COCAWHEHHS MOXKHO IIHPOKO HAWTH KakK B
HEUBETYIINX, TaK U B IBETYIIUX JICKAPCTBEHHBIX pacTeHmsX. [lamopoTHuk Aspleniumnidus
nidus L. cogeprxan rnupuiuauH-7-O-rekco3ua u KBepreTHH- /-O-pyTHHO3H I, KOTOPBIE MOTYT
00poThCs ¢ TpeMs maToreHamu, Hampumep Proteus mirabilis Hauser, Proteus vulgaris Hauser
n Pseudomonas aeruginosa (Schroeter) Migula. bonee toro, dmaBoHOMAB M (EHOIBHBIC
COEJIMHEHUS] CHUHTE3UPYIOTCA DPA3JIMYHBIMM TPYIIAMH PACTEHUHM, BKJIIOYAas MHOTHE BHJIbI
JIEKapCTBEHHBIX PACTEHUH, KOTOPbIE MCIONb3YIOTCS B TPAJUIUOHHOW MEAMIIMHE WIH
JTUETUYECKOM MOTpebsieHnu. SIpKkuM mpuMepoM SBIIETCS MYCKaTHBIM opex uinu Myristica
Fragrans Houtt. ®naBoHOWJBI  ATOr0  pacTeHUs  IOKa3aJd  CaMbld  BBICOKHI
aHTHOaKTepualbHbIl  3(pdekT Kak B  OTHOLIGHWH TIPAMIIOJOKHUTEIBHBIX, TaK H
rpaMOTPHIATENIbHBIX OakTepmii [11].

6. Anmuoxcuoaumusie d¢hphexmol

@®eHonbl U (PpIABOHOMIBI HIMPOKO M3BECTHBI KaK KpYIMHEHIIHEe (QUTOXUMHYECKUE
MOJIEKYJIbI PACTEHUN C aHTUOKCUAAHTHBIMU CBOWCTBAMHU.

HccnenoBatenu oOHApYKWJIM, 4YTO OSKCTPaKThl JHCTheB B. variegate coaepxar
(h1aBOHOUHBIE COETUHEHHS M 00JIaatoT aHTHOKCUJIAHTHBIMU cBOMcTBaMu. Onuromeps u
MOHOMEpHI (haBaH-3-OJIUTOMEPOB SBISIOTCS CHUIIBHOACWCTBYIOIMIMMH AaHTUOKCHUIAHTHBIMU
coenuHeHusMU [12].

[ToMUMO TOKPBHITOCEMEHHBIX WM IBETKOBBIX pACTeHHH, 00 aHTHOKCHJIAHTHBIX
CBOMcTBaX (DEHOJBHBIX COEIUHEHHUI CcOOOINAnoCh TakXke y rojloceMeHHbIX pacteHuil. Ilo
pesyneratam uccnenoBanus INVIVOcoaepxanre mukHOTEHONIAa MMEeT HaubOosblee ooiee
cofiepkanue (eHoa U nposBiseT 3PPEeKTUBHbIE aHTHOKCUAHTHBIE S(PPEKTHI.
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KA3AKCTAH )KOHEKBITAN PECITYBJIUKAJIAPBI APACBIHJIAFBI
KATBIHACTAP: SJKOHOMMUKA, CAY/JA ’KOHE UHBECTHUIUA

CapkobiTkan K., Macaoaes K.1.
(Abaii ameinoaevt Ka3¥I11V, on-@apabu amvinoazvl Kaz ¥y sicone
P.B. Cynetimenos amoinoazel [llvizbicmary uncmumymol)

Kazakcran aneMIiKk ©pKeHUETTEp KOHE IeoCasiC MYIJIeNIep TOFBICKAH aiiMaKTa Typ.
Fanamneik Myuienep ToFbICKaH TycTa Ka3zakCcTaHHBIH €TeMEHIIINH HBIFaUTy 0acThl TaKbIPHIIT
Ooosbin  oThIp. Kasiprigeir MemiiekeTTep apaiblK Oocekene, oNeMAIK MyIeiai  TomTap
apachIHAAFbl KBIPFbI KAOAKTBIK KOHE OCKEPH KAKTHIFBICTAP €TCK aJFaH, QJIEMJIK JKaFIaif
VIIBIFBIT TYPFaH KE3CHJE, CNIMI3MIH CasCH JKOHE DKOHOMHKAJIBIK, QJICYMETTIK OaFbITTap
OOMBIHIIIA KOpIIl eNJepMEeH OalaHBICTBl HBIFAUTYIBIH MaHbI3bl 30p.OChl  TYPFBIIAH
KaparaHja, eniMi3 yiriH Keitaii ocepinin 6ackim O0osapsl aHbIK. Kazakcran MmeH Kpitaii Xaibik
Pecnyonmukacet  (KXP) apaceiHmarbl  JKajimbl — KeIIEHAI  KapbIM-KaThIHACTa  cayja-
SKOHOMHMKAIIBIK OalnmaHbICTRIH peomi 30p. On  kenTereH QakTopiapra OaiaHBICTHI:
HSKOHOMHMKAIIBIK ©33apa TOJBIKTHIPYIIBIIBIK, T€OTpadUsIIbIK HKAKBIH/IBIK, KYIITI 3JKOHOMUKAJIBIK
JlaMy JKOHE €Kl JKaKThl KeH KeJieM/l1 peopmanapIblH Kypil oTeIpysl T.0. Kazaxcman Kvimati
yuwin, TMJ] xenicmicinoezi Pecetioen Ketiinei exiHwii Hapvlk ke3i Oonvin mabwiiadvl. Exi
mapan apacelH0agbl SKOHOMUKATLIK OaMy OeHeell JHCbIIOAH-)ICHLIZA KAPKbIH  LYbIMEeH
epexuenenedifl].

bi3 exi mMemiekeT KaThIHACBIHBIH COHFBI K€3€HiIHE TOKTajap Ooincak, KeitalijsiH
oneMaik JeHreimeri mamy Oarmapiamackl - “bip Gemmey — O6ip xoxn” KXP teparacel Cu
[3unnunnig 2013 xpuiablH Keipkyderinae HazapOaeB yHuBepcuteTiHae oKbiraH <« Kibek
KOJIBI DKOHOMHKANIBIK Oenneyi» OasHaamMachbIMEH JKYpTKa ourimi Oomabl. Kypribik skoHe
TeHi3/1eH Oipael JaMyel MakcaT eTkeH Oyi1 6actama «bip Genaey — Oip Ko cTpaTerusicbiHa
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aitHanel. Ctparerusiabl anram Mugonesust cexinai OHTycTik-1BFpIc A3us enmepi Koyigan
«Tenizmeri kiOeK KONBIH» KypyFa KipicTi. 2013 xbimman Oepi OyJI CTpaTeTHsIHBI OTBI3FA
KYBIK MEMJICKET ©31/1epiHiH YITTHIK SKOHOMUKAJIBIK JaMYbIHA YIITACTBIPHII OTHIP.

KpiTali SKOHOMHKACBHIHBIH JaMybl OJIEMJET1 SKOHOMHKAIIBIK OIIAKTapJbIH OPHBIH
e3reptin  kenemi. Mpeicanbl, Keiraii 2015 xbpoier DKO kememi OolibiHINA eKiHIND ipi
IKOHOMHKAFa aljIaHabl. DKCIoOpT kejemi OoibiHma ['epmanumsman o3nel. Anaiina, AKIIL
©3iHIH  A3uS-TBHIHBIK MYXHT alMarblHAAFbl I'EOCasACH JKOHE  T'€OIKOHOMHUKAIIBIK
0achIMIBUTBIFBIH CakTay YIniH, Kpitaiiael merrerin « ThIHBIK MYXHT KaFajaaybl XaJIblKapabIK
BIHTBIMAKTACTBIK IIAPTBI» KOHE «My3[bI MYXHT JKaFajaybl —cayJa-WHBECTHIIUSIIBIK
BIHTBIMAKTACTBIFBI IIAPTHIH» YibIMAacThIpabl. AKIII-TeIH OyJ1 cTpaTerusicbiHa Kapchl, Keiraii
2013 >xbuiman Oactan Asus MeH Eypomna KypiblFbIH KaMTbIFaH YJKEH BIHTBIMAKTACTBIK
ajaHbIH Kacayra Kipicti. by aca ipi xko6a ymiie ey muimrapa AKI momr. KapKel cabIn
A3y MHOQPAKYpBUIbIM HWHBECTULMSIIBIK OaHKIH koHe 40 mMummapn Kapxbsl Oemin «OKiOek
YKOJIBD) KOPBIH Kypabl. byi Teke-Tipec anemik casicatta "Myenep TOFBICH" JIereH aTka ue
00nbl. Anaiina, COHFBI Olp Helle Kbl OOMBI ANEMJIIK JeHTeHIer] YKOHOMHMKAIIBIK AaFIapbiC
MEH CasiCH KOHE OCKEpHU KAKTBIFBICTAp IYHUEKY3IHIH KaIMbl TYPAKTBUIBIFBI MEH OerOiT
JaMyblHa KOIl KUBIHABIKTap KenTipin keneal. CoHbH HOTWKeciHAe KpITaliblH 3KCIOpT
KoJIeM1 a3aifbil, ChIpTKA OarbITTalFaH 3aybIT-(haOpuKkamap *KYMBICHIH TOKTATy YCTiHAe. [miKi
€HOEKKYIIl KYHBIHBIH ©CYIMEH LIeTENIK KOCIMOpBhIHAap €HOeK KYIi ap3aH ejjepre Keiie
Oactanel. OHBIH ycTiHe KpITail MIMKI3aT KOPBIHBIH KETKUTIKCI3IITT MoceneciHe Tam OOJIbII
oTbIp. Byn MIMKI3aTThIH a3[bIFbIHAH €MEC, CYpPaHBICTBIH apTybIMEH OaillaHbICTBI Macelle.
Macenen, 2014 xpiapl KpiTail mietenmik Kapa anTelHFa Toyennauairi 60 maipi3Fa >KETKEH
Hemece 308 MUTH. T. UMIIOPTTaFraH. Temip pynachkiHa Toye ATk 60 maiibI3ra )KeTim, UMITOPT
kesiemi 869 MuITH. T. 60aFaH. An Taburu rasra Toyenauriri 32.2 maiei3 6osraH. byiap yiaTThIK
SKOHOMHUKAHBIH 0acThl pecypcTapbl opi KayimncCi3miKTiH e3ekTi maceneci[2]. OcbiHmait Typii
cebenrepre OaimaHbIcThl KbiTall e3re HapbIKTHI 131eyai 0actaapl. OraH TaOUFH pecypchl MO,
KApKBUIBIK OJIEyeT1 TOMEH, FbUIBIMU-TEXHUKAJIBIK JaMy KEHXKeJeN KaJlFaH, XaJlKbIHBIH
oneyMmeTTiK Jkarmaiipl Hamap Opranbik Asus, Opra Ieireic, OHTYCTIK A3us xkoHe LIIBIFpIC
Eypomna conpaii-ak Contyctik Appruka MeMIIEKeTTepl TaHIAIBITT aJIbIH/IbI.

Opranelk A3usyga KoHbICTaHFaH opi e3iMeH 1700 mIakbIpeIMABIK IIEKApaJIbIK
Y3BIHJABIKIIEH KOpIli jKaTkaH Kazak eni KplTaiiiblH eH aifamkbl jKoHE MIHACTTI Typlae
OaiiaHbiC OpHATATBIH €J1i PEeTiHIl KapacThIpbulabl. HoTikene eki MeMmileKeT apachIHIarbl
CBIPTKBI cayJia COHFbI KbULAapbl apTThl. Mbicanbl, 2001 xbutel — 1,28 Muuuapa nosuiap,
2002 xputel — 1,95 mummmuapa, 2003 sxpiasl — 3,3 Mummuapa gosuiap 6oasl. A 2008 Kbkl —
12,23 munmnmapn posutap 6osca, 2015 xpuina 15 mapa. AKII monnmapeia kypazasr [3]. Exi en
apachIHJarbl IIMKI3AaT JKOHE Tayap alHalIbBIMBIHAAFBl TayapAblH Typi HeridiHeH: Ka3zakcran
KpITaitFa OTBIHIBIK pecypcTap, achlll MeTajjapFa >KaTHaWThlH MeTaujaplaH KacalblHFaH
OyibIMIapabl XKoHE MHEpanaapAbl (papuHATTAaIFaH MBIC, MBIC CBHIHBIFBI) SKCIIOPTTANUIbI, al,
KplTaliman MamuHamap MEH Kypal-»KaOJbIKTap, XUMHS ©HEPKICiOIHIH eHIMAepl MEH TiriHi
OyiipiMaapslH umMnopTTaiiael. [4]. 2016 >kbulbl €Ki el apachlHAAFbl Tayap aHambIMbl 7,9
MJpJA. J0JI. Oonabl. Bynm kepceTkimr eki MeMJeKeT cayaa KapbhIM-KaThIHACKIHBIH >KOFaphl
neHreiin kepcerTi. OnaH KeHiHrT KapbIM-KAaTBIHBICTBIH JKajlbl JKaFJalblH KecTe -2 JIeH
kepyre 6omanel.Kecrenen 2010 xbuigan 2015 xplaFa IediHT1 apalibIKTa, €Ki eNAIH CHIPTKBI
cayJmachl JKaKChl JaMbIFaH. AN oJaH KeHiHri yakpITTa OIpTiHIENn TeMEeHJereH. ByHbBIH
cebentepin, AKII-Teiy KpiTaiira kapaTa jkaHa SKOHOMUKAIBIK, KEACH IIK TapuTep cascaThiH
Konmanybl, Pecell >xoHe KaszakcTranmarbl IKOHOMHUKANIBIK OCIMHIH TOMEHJEYi COHIaii-ak
KazakcTannarbsl Kap>KbUIBIK JaFJapbICTBIH Callapbl JKOHE ©3relle dJIeMJIK AYKOHOMUKAIAFhI
KaJmbl OETTIK TOKBIPAY/IbIH dcepliepiHeH KapacThIpyFa 001a bl

2017 xbunneiH 14 xoHe 15 mamblp kyHzaepi beribxunne «bip Genaey, Oip >xom» -
XanbIKapaiblK BIHTBIMAKTACTHIK (Gopymbl oTTi. Popymra onemHiH 130 emiHeH exinaep
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KaTeicThl. OHBIH imiHAe 29 MeMJIEKeTTiH Oacmibuiapsl MeH YKiMeTOachuapel 00i1bel. BYY,
JyHuexy3inik 6ank, XamblKapaablK BATIOTa KOPBIHBIH Ja 0aciiblIapbl KaThICTHL. JKHHAIBICKA
H. Hazap6aeB6apsein KaThicThi[5]. DOPYMHBIH MaKCaThl - XaJIBIKAPAIBIK BIHTHIMAKTACTHIKTHI
“¥KiGex Koabl” apKbUIBI JAMBITYABIH >KOCHAapbl MEH CTAaHAAPTTApBIH Oip XKyiere Kenripy
6ome1. XKoba OoitprHma Kasakcran meH KpiTail KaThIHACTapblH Tarblia TaMBITYFa ocep €TTi.
OHbl MbIHA JKaKTap/aH Kepyre 0oJapl:

- «Kibex xonbIHBIHY KypibiKiieH oTeTiH bateic Kpitail - bateic Eypona kemik momi3
emimiz aymarbiHan etexdi; Oran KeiTaii mMen Eypoma ogarbl apachIHAarbl CBIPTKBI cayaa
keemi 2020 >xpurra Kapai kasipri 500 mupa posmrapman 800 mMupx moiutapra JKeTyi
MyMKiH. byt perre Kpitait MeH Eypomna onarsl apachIHAarbl )KYK TachIMajbIHBIH yieci 170
MJH T. )Xereql. TacbiMangaHaTblH Tayap aiWHanbIMbIHBIH 8% Ka3zakcran TeppUTOpHsICHIHAH
OTETIHAIr Admen 6onaabl [6]. byn KbI3MeTTep/i Ky3ere acelpylblH OapiibIK MYMKIHAIKTEpI
KOJIFA aJIbIHBII, CayAa-PKOHOMHUKAJIBIK BIHTBIMAKTACTHIKTAaFbl EypasusiHbIH ipi Kermipi 00y
MiHJIeTi, Ka3akcTanra yakpIT aFbIMBIMEH JKYKTEJITEHIIT 1H KopceTe/Il.

- Mymnaii-ra3 KyObIpHBIH HeMmece eniMizfieH Kpitaiifa KyOblp apKbUIbl TachLIaThIH
OTBIHJIBIK PECYPCTapIbIH MaHbBI3HI;

- DkojorusiblK 3apnaantanrad Kpitaili aysl miapyamrbUIBIFBI MEH  a3bIK-TYJIK
Kayinci3airi yiid exiMi3TiH KoJaiiel oHip 60tysl [7].

Exi en apaceiHIa WHBECTHIIMSIIBIK CallbIM Ja JKaKChl KaublTackad. Emimizire
OarpiTTanran Kpitalt mHBeCTUIMACHIHBIH 70 maiibi3pl MyHai-ra3 camacbiHa Trecuti. COHBIH
Hotwkecingae Kazakcran sxoHomukachiHAarel KeiTaitnmbik yiecti 30 maidbI3iaH  achIp/bl.
Kazakcrannarel KpiTail WHBECTHIMSACHIHBIH Kojemi — 20 mmmmuapa gosuiap. Kazakcranma
TIPKENTEH KBITAUIBIK KOMIAHUSIAPAbIH caHbl 78. KpITalIbIK KamuTaIIelH YieciMeH 3964
KOCIMOPBIH JKoHE oJapabiH 65 dunuanmgapel Tipkenred [8]. Kasipri kesen 26,2 mummapm
JOJIIAPIbl KYPAUThIH XUMHUS OHEPKICiOl, KeH-METAJUTYypPTHsl, MalllMHAXKacay, HH(PPaKypbLUIbIM,
SHEPTreTHKa, AarpoOHEPKICINTIK KEIIeH, KEHUI ©HEPKICill, MYHal 6OHIEYy, KYPbUIbIC
MaTepuaIapblH IIBIFAPy MEH aKMmapaTThIK TEXHOJOTHsJIAp CEeKTOphiHA Tuecimi 51 xoba
KapacToeIpblayaa (kecte -1 re KapaHpi3). bynapasiy imiHae ekeyl — YHTAKThI MOJUTIPOTTHIICH
MKOHE JKEHUI aBTOKOJIK HIbIFapy ko0alapbl iCKe KOCBUIBIN Ta KoiraH. JKammbl comackl 27
mipa. AKII posut. Kypaiabl.

Exi MemiekeT apacblHAarbl HMHBECTHLHUSJIBIK >KaFdaifiapJbl >KaJFacThl JIaMBITY
MakcaTteiHna beibkinae 2018 - xbuimbiH 12 coyipi kyHi «Kaszakctan PecnyOmmkachIHBIH
Ykimeri men KXP YkimeTi apacbiHIaFbl HHBECTHLIUSIIAP/IBI BIHTATAHIBIPY MEH ©3apa Kopray
TypaJibl KeJliciM» JK00achlH TaJIKpLIAy Kemicce3aepiniH Oecinmi ke3eHi otti. Kammer 2005
xbeuigad 2017 xeuineid 9 abibina geiiin KXP-man KazakcTtaH SKOHOMHKAchIHA OKCIIHTCH
TiKeNell HHBECTHIMUIapAbIH >kanmbl aFbiHbl 1S Mipa. AKI gomnapeinan acaael. Kasakcranan
KXP skoHOMHMKAchIiHA TiKeJIeH HMHBECTULMSUIAPBIHBIH JKaanbl arbiHbl 500,4 mmH. AKII

JOJUIapbiH Kypas [9].

Kecre-1, 51 xo00aHbIH KaF qaibl

2015-2016 xwumaper | 2016 kbt 6 5x00a 2017 xwutbt 4,9 mapa$ 2017 >KpUTBI KYHBI
3 x00a icKe KOChUIABI | OOWBIHINA XKYMBICTAP 0OosaTeH 6 K00aHBIH 1,9 mapn $ OonateiH
—46 MuiH $ Oacranpl — 2,3 muipa $ KYPBUIBICHI 0acTalI bl 3 sx00a OacTaJiIb:
1. ¥HraKkranran 1.¥cakTopanTsl 1.IlonunponuneH eHIipy | 1.¥cakTopamnTsl
MOJIATIPOITHIICH KYpacThIPbUIFaH (China National Engineering | KypacTbIipbLIFaH
enmipici  (Xinjiang | aBrokemik enmipiciuin | Corp., 2630 miH $) aBTOKOJIIK
Sanbao, 12 miau$) 2-kezeHi (JAC, CMC, | 2.0nTuKanbelK — TAJIIBIKTHI | OHAIPICIHIH 2-
2.Ipitopantsr 40 maHS) OaiinaHblc KeJici | KeseHi (JAC,
KYpacTBIPbUIFaH 2.AnMaThIIaFbl KaOBIHIBICHI (China | CMC, 40 muHS)
«JAC» noHekepnenren Oomat | Telecom, 200 mutH $) 2. «XuMmapk
aBTOKOJIIKTEpi KyObIpiap enpipici | 3.1Ieivkenr MO3 xeringipy | Tapas» ADA
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enpipicinin 1-kezeHi | (CNPC, 100maHS) meH skanrpIpTy (CNPC, 1800 | (Hualu

(JAC, CMC, 15| 3.LRT (China Raiway | muH $) Engineering,
MiHS) Asia, 1900miH $) 4.®ochop w™en rimdocar | Tiachen Chemical,
3.Panc maiibiH | 4.1lement  enimaepi | enmipici  (China  National | 105 mun$ )

enmipy (Xian Aiju | enmipici  (Gezhouba | Chemical Engineering, 203 | 3.1lIpiMkenr MO3
Oil  and  Grain | Cement, 194 muH $) MITH $) KETUAIpY MeEH
Co.Ltd., 19 muH $) 5.Anmatel myHalixum | 5.Texkpemuuit OHJIPETIH | JKaHFBIPTY

MalHa xacay | 3aybITThiH KypbUibickl (China | (CPECC, 1800
enmipici  kemeninin | Rececling Energy 115 wmuH | Mun$)
KYPBLIBICHI (City | $)6.0KO Ttyiie meH Owueniq

Yichang, 112 Mmia $) | KypFak CyTiH eHAEYy MeH
eunipy (Daqging  Golden

Land, Ltd. 21.9 v $)

Kazakcran-KpiTail kapbIM-KaTbIHachIHAA ©3€KTI MaceneHiH 0ipi KXP azamarrapbiHbIH
eHOeK *oHe epkiH murpanusicel. OHbIH e31H1k cedenrepi Oap. bacteichl enmmizniyg Kepirait
TayapJiapblHa TOYEJJIUTIKTIH 00JIybl. ByJl KBITaMJIBIKTapABIH KOTEpME Caya, ajbIl-CaTapJibIK
T.0. cananapna xeOeityine okenai. Mbicansl, ATMaThl KajJachlHJa JKy3re TapTa KbiTail kadeci
MeH MeilpamxaHanapbl, 270 OipjaeckeH KociMoOpblH, 2 OaHk, 48 jxaHapmail Kyto Oekeri,
Monenuer >koHe T opranmbikTapel, AnsHp, «bapaxomnka» xoHe «Caypan» cayma
OpTaNILIKTAPBIHIAFBl HYKTENEepiH aTtayra Oomnampl. Exiamrinen, Kerraiiasin Kazakcranmarsr
MYHail-KeH OpBIHJAapbIH Urepyl TYpPaKThl opi »ocmapibl €HOeK KYHITepiHIH KelyiHe cebemn
O6onapl.  YmiHmigeH, osap KazakctaH TeppuTOpUSACH  apKbUIBl  YUIIHINL €1Ire  eTy
OoJIalIareIHEIH KO3AEH .

KpiTaii enOex MUTpaHTTapbIHBIH apTYBIHBIH TYIKI ce0e0l — OHJaFbl XaJIbIK CaHBIHBIH
KOIITIrl MEH Y3IIKCI3 ©Cill OThIpFaH >KYMBICCHI3IBIK. FhutbiMu OoJpKammapra HETI3NIENTeH e
Kerrait 2025 XbUTbI JKajIbl XallbIK CaHBl OOWBIHIIA YHIICTAHHAH KEHIHT1 SKIHIII eJre
aitnanmak [10]. Amaiiza XanublIK caHbl dJTi ¢ KOMTIriH cakTam Kajga 0epMek. ATaMHBIH KOITIri
JKYMBICCBI3IBIKTBI  VIIBIKTBIPBINT OTBHIp. Mocenen, 1998 xbutbl KpiTalima MeMIIEKeTTIK
ammapaTrTa KbI3MET ICTEHTIHAEpIl KeJeMIl KBICKAPTy XKYPIi, MEMJIEKETTIK CEKTOPIaFbI
KOCImophIHAApJa Ja KbhICKApTy Oo0mapl, OipHElIe KOCIMOPBIHAAP IMIKI JKOHE CBHIPTKBI
HapbIKTarbl Oocekere TeTen Oepe anMmail, marmapbicKa yiiblpaisl. HoTikeciHae MIbIHANBI
)yMmbicebiznap yieci 20 maibizgan acein TycTi. b¥Y En Xanker Kopwmbin (UNFPA)
O0ommkambl OolbIHIIA, KpiTali xankeiHBIH caHbl 2050 k. kapait 1,665 miupa. agamra keteni
[11]. By onem enuepiHiH alaHAAyHIBLUIBIFBIH TYABIPBINT OTHIp. Anaiima, Kpitaii ykiMmeri e
KYMBICCBI3IBIKIIEH OenceHal Typae Kypecin keneai. COHBIH HOTHKECIHIE >KYMBICCHI3IIBIK
2017 xwuter 2002 xpLagan O0epri eH TeMeHri AeHrei 3,9 maiipisra Tycti. En Golibiama 13,5
MJIH JKaHa >KYMBIC OpPBIHIAPbl YHBIMIACTBIPBUIBIN, 5,5 MIH JKYMBICBIHAH aWbIPbUIFaH
azaMaTTap KailTa >kyMbIcKa opHaynackaH OonaTeiH. CoHbIMEH Kartap, Ouiik 17 MiH agamabl
KociOu KaiiTa qaspiiay MeH OUTIKTUTICIH apTThIpyFa Kapakat Oestin oteip [12].

Kecre -2 KazakcranubiH Kpiraiimen 2010-2020 »xok. Tayap aiiHanbimbl [13].

TayapaliHaIbIMBIHBIH OKcnopt Nmmnopr
JKaIIIbI KeJieMi
JKeun MJIPJI. %0-1BIK MJIpPI. %0-1BIK MJIpA. 00-IBIK
AKII ecimM AKIII ecimM AKII ecimM
JoJuap JoJI1ap JoJIIap
2010 12,3 7,7 4,6
2011 9,5 77,2 59 76,6 3,6 78,3
2012 14,1 148,4 10,1 171,2 4,0 1111
2013 19,7 139,7 14,8 146,5 49 122,5
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2014 21,6 109,6 14,2 95,9 7,4 151,0
2015 22,8 105,6 14,4 101,4 8,4 113,5
2016 17,2 75,4 9,8 68,1 7,4 88,1
2017 10,6 61,6 55 56,1 51 68,9
2018 11,7 67.9 6,3 60.7 54 72.9
2019 14,4 148.1 7,8 79.56 6,6 89
2020 9,350 5,28 4,07

(Kanymap-

Maycvim)

CapanmsIHBIH MOJIIMETIHIIE, Ka3ipae aneMHiH 140 eminme 80 MIIH KbITAIBIK eMip
cypin >katblp. by MurpaHTTapiablH akTHUBTEpl 2 TPWIUIMOH JoJUIapFa JACWIH JKeTesl.
Manaii3usiia XanblKThIH YIITEH Oipl - KbITailap, ojlap €NJIiH YJITTHIK OalibiFbIHBIH 70
nap3piHa Wemik ereql. Tawmannara 15 maiibl3 KeITail Typajbl, oJlap OCHI €JEri aKiia
pecypcrapbiablH 80 maiibi3piHa ue. MHaoHe3us1a XainbIKThIH TOPT MaibI3bl - KbITailsiap, ojap
SKOHOMMKAHBIH 75 mailbi3blH Oakplaaiiapl. OUINNNUHIE KbITalIaplblH CaHbl - Oip MaifbI3,
oJIap eNJeri YATTHIK OalnbIKThIH 60 maibi3biH OakputaybiHa anraH [14]. Ocwl cebenrepre
OaitmanpicThl KazakcTaH XankbIiHIa KbITall Kelli-KOHBIHAH KAYINTEHY JKaFaaiibl Oap. Amaiifa,
Kopiii en OOJFaHIBIKTaH, apajgarbl cayJa >KOHE WHBECTHIMUIBIK KapbIM-KaThIHAC OpHAIl
OTBIPFAH/IBIKTAaH KOUII-KOHIBI TeXey MYMKIH eMec. OHBIH YCTIHE MUTPAIMSIHBIH KaHa
SKOHOMUKAIIBIK CHUIIATHI MMaiaa 00abl, oJlap — eHOeK, On3Hec, cayda JKoHe OUTiM Kelri-KOHBI.
bynapaein Oopinae op Typiai yiatrapabiH exinaepi 6ap. Kazakcran men Keitail apachlHIarsl
MuTrpanus Macenecinae, KasakcTan TapamlblHBIH Ja Myaneniuriri Oap. Moacemen, Keitaiina
XaH3ynapjaH 0acka, KazakTap, YWFbIpJap, AYHTEHAEp, TINTI opeicTap eMmip cypexdi. Emimiz
ykimeTi 2050 >KBITBI XaJbIK CAaHBIH 25 MITH-Fa )KETKI3y MexeneHin oTelp. Ochl uri 6acramara
IIeTeNIeT1 KaHAaCTap/IblH €Jre OpalTybIHBIH THT3ep cenTiri ae Moi. Ochl KYHre JAeuiH
Ka3zakcranra O0ip MIIH. opajMaH KelreH OoJica, oHbIH KpITall Kazakrapsl skanmbel Kazakcranra
KenreH Oip MuiiH. opanMaHHbIH 200 MbIHBIHAH acTaMbl KpiTaii ka3zakrapsl [15]. KazakctanHan
KerTaiira okyra Oapein sxatkangap ken. OmapabiH cadbl 14 MbIHHAH acanbl. KpITail COHFBI OH
KBUIIIBIH iMIiHae OipTe-0ipTe MMMUTrpalus eiHe aiHaaein O0apassl. lemorpadusiHbl mekTey
casicaTblHbBIH cajigapbina, 2050 xputra Kapai Keitaligarsl kapTTapasid canbl 300 MATIIIHOHFA
XKeTelll eKeH. AJl jKacTap/iblH CaHbl MYHBIMEH caJbICThIpFaH oTe a3. OchliaH OlpHelIe Kbl
OypbIH oyiap AeMorpadusibK cascaThlH e3repTTi. byaan Obuail KbITail €3 XalKbIH HIETeNre
Kibepmeid, KepiciHiie, aramaapabl e3iHe TapTa 6acTaybl 1a MyMKiH [16].
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TYPKUSIIATBI KA3AK JUACIOPACBIHBIH KAJIBINTACYBIHBIH
TAPUXHA-TEOT PA®USIIIBIK ACTIEKTLIEPI

CapkpiTkan K., Kagbiposaiaa M.
(Abait amoinoazer Kaz¥I1V, an-Dapabu amvinoazel Kazax ¥immolx ynueepcumemi)

[leTen Ka3akTapbl Typalibl aiThUIFAHAA JUaciopa TEPMUHI KU1 KalTanaHael. by ces
TUIAIK TYPFBIIAaH TPEK €31 OOJIBIN, ayaapMachl «IIalIbipay»—AereH MOH Oepimn, KYIITer
KOIIIPY/IiH, TeHOIUATIH, YKOHOMHUKAJIBIK JKOHE anaTThl jKaFJalaapablH ocepiHeH Oenriai Oip
XaJIBIKTBIH HEMECe 3THUKAJIBIK KaybIMHBIH Olpa3 OeJliriHiH ©3 eJiHEH ThIC OHIpre epikci3 OpbIH
TeOyiH Ounaipeni. JluacmopaHblH AaMy TapUXbIH 3€pTT€Y KOITEreH eNjiep YIIIH ChIPTKbI
casicaTblH JKY3€re acblpyAarbl MaHbI3Abl Kypanl Oosbin kenexl. Cos yUIIH AWAacTIOpaHbIH
KAJBIIITaCy JKOHE e3repy Tapuxbl MEH JUHAMHUKACBHIH 3E€pPTTEUTIH FBUIBIM cCajachl—
JMAcopoJiorus emipre kel [1].

Ocbl FBUIBIM CaIaChIHBIH HETI31HJIE JUaclopagapAblH KaJbIITAaCYbIHBIH TOMEHET1ICH
TypJiepin Oiryre Ooambl:

TYFAH KeplHae Ky aTayEa
YIMBIPATL, KYTII KO TAHBLTYEI
calgapbIHaH
TYBIHTAFaH MaKOYPIIIK
(eBpeTrl. apMAH, IPIaHd,
OpBIC. Ea3sak. T.0.)

"M TEHH'" NITT P AL
(JIaTHIH- OTAPIIBIK KOIM-KOH caldapbl
3 = - - TS T
AMEPIKAHIEIK, YH/IITIK, T eTepaTa- { OpHTaH. HeMIiC, ITOPTYVTAIL,

KEITAIT); IOBIH KAIBOITAcy HCITaH, OPEBIC):
TypIepi

Kac1Om
(OmsHec, cayaa), MUTPaIa eHOEeK MITPAINLACEHT (KEITAIL
(KaITOH, KBITAIl KoHe IITANEAH, YHIL KoHe T.5.);
T.0. )

1- Cyper. [InacniopanapablH KajablnTacy TypJiepi

XKorapeina kepceriireH (1-cyperke coiikec) auacmopaHblH Typiepi imiHae Oi31iH
Ka3aK XaJKbIHBIH IIalIbIpaybIHBIH OacThl ceOebl TyraH >KepiHEeH KyJajayFa YIIblpayblHaH
00JbII OTHIP. AaM3aTTBIH COHFBI 1,5 FacklpAaMy TapHXbIHJAa Ka3ak 3YJIMaTTbIH CaHT YpIiH
OacplHaH KellkeH Xxaiublk. byn typanel H.O. HazapOaeB: «...kazakrap Oer—OeTiMeH
TapaThUIBII, Oip XaJbIK, Oip YT, Oipes eKeHiH aThIMEH YMBITaThIHIal Kyire skeTki3uii. JXKep
Oerinae Oip Facwlp imIiHAE Ka3akTail TO3—T03 OOJFaH XaJbIK JKOK IIbIFap» —Iem alTKaH e[l
[2]. Oceinpaii onemHiH op TYKIIpiH /¢ Tapbliail MambIparaH XalKbIMbBI3 ©31 TYPBIN JKaTKaH
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eJIJIe a3 THOCTBIK TOI OOJIBII, ©3/IEPIHIH YITTHIK KYHIBUIBIKTAPBIH KOPFAy MEH CaKTam Kaly
YIIIH Kypecin keneni. Anaiaa, eKiHIlKe opaid, exiMi3ie JUAcIOPOJIOTHs FEUIBIM PETIHIE dIi
KanplmTacnagpl.  ETeMEHIIKTeH  COH — Ka3aK  JIMaclopachlH  3€pTTEYMEH  Tapux
FBUIBIMBI, 3THOJIOTHS, AeMOTpadusi, YITTHIK TICHXOJIOTHS, T.0. FRUIBIMIAP alfHAIIBICHI KeIy/Ie.
Byt FBUTBIM cananapbl Ka3ak 3THOCHIH ©37EPIHE TOH 9IC—TICUIIepMEH JKaH—KaKThl 3€pPTTEy
YCTiHIIE.

Kaziprigeit muiaeHICTI Teocasch JKOHE TEOIKOHOMUKAIBIK KypJeli Karjaaiaa,
eNMI3IH ereMeHAiriH OasHapl eTyleH apThIK 0acThl MiHAET >KOK. OHBIH OpBIHIATYBIH/A
TapUXHW OTAaHHAH THIC aiMaKTap/Ja >KYpreH Ka3aKTapIblH Ja MaHBI3bl dpi jKayarKepuIiiri ae
0ap. KazakcTaHHBIH casCH JKOHE ayMaKTBIK TOYEJICI3MIriH MOHTUIIK €Ty - €H 0acThl OOpHIIIL
By xactepii MIHAETTI OpBIHAAYFA KEPTUTIKT1 XAIBIK MEH OIpre, albIC—KaKbIH MIETENIePAeT1
KaHJIaCTapBIMBI3JIBIH aTCAIBICYbl 3aMaH TanaObl. Kasakcran osapra, anm osmap Kaszakcranra
Kepek [3].

Kazak nuacnopacbiHbIH maiija 60mybslHbIH anFamksl ke3eHIXIII raceipran Oacrayra
anbin, Optanslk Asusiia Ilatmansik Peceit men Kpitali MemiiekeTi apachIHAaFbl II€KapaHbl
aHBIKTay Ke3iHiHae KanmeimTacThl. Oman coH, Ilatma ykiMeriniH XX rachIp/iblH OachIHAAFbI
KYPri3reH arpapiblk pedopmachkl Kazakrapzbl OIpTIHIEN KYHApChI3 >KEpJIepre bIFbICTBIPHIIL,
oylapybl Keitaiira KapacTsl JKepiiepre KOHbIC ayaapybsiHa MaxOypiemi. Ka3zak quacropachlHBIH
naiaa OOJYBIHBIH TaFbl Oip moyipiH 1916 k. yiIT-a3aTTHIK KOTEpUTic KE31HIET1 OKUFaJapMeH
JKOHE Ka3aH TOHKEPICI MEH azamaT COFBICHI cajJapbIMEH Je OaiylaHpIlCThIpyFa Oomapl. by
Ke3Jeri Ka3aK OOCKBIHIAPBIHBIH YII OarbIThl KajbltacThl. Omap: Kpitai, ©30ekcTan xoHE
Ayrancran meH Upan. [13].

An ocwl xkepae esremie Oip auactopa ToObl Oap. Onm - Kpitaiimarsel Ka3aKTapiblH
YKEPTUTIKT1 OKIMETTIH 030BIPJIBIFBIHAH YPIAFbIH, TUTIH JKOHE JIHIH CakKTall KaJly MakcaTbIHIa
Tap KoJl TaWrak kemrirn, TuOer aceim, YnmictaH, [lakictan apkpuibl TypkusFa >KETKEH
IIOFBIPHI. Onap oman apel Eypomara erim, Oyrinri kyHzeri Eypomamarbl Ka3zak
JIMACTIOPAchIHBIH KaJIbINITaCyblHA 30p acep eTin oTbIp. Onapasl FBUIBIMU oAeOUETTEpAe:
"Typkus kazakrapel" - gen araiiabl. OmapaplH OackiM Kem OesiriHiH arta-6adamaper XIX
raceipaa [Ieireic KazakcTan aymarel sxoHe KpitaiiapiH LlbiHkaH aiiMarbiHIa ©MIp CYPTEH.
Typkusigarel  OaybIpiacTapbIMBI3/IBIH HEri31 Ka3aKThIH OpTa XKY3iHIH Keped, HalMaH
TalmaJapblHBIH a3aMarTapbl, a3 OeiiMi YIbl JKOHE Killi Ky3 pyJapbl eKiiaepi. AnTai,
TapGararaii, lne aymarbiHIa eMmip cypreH opTa Xy3 OKUIIEpl >KOHFap MIANKbIHIIBUIBIFBI
Ke3eHIH/Ie KOHBIC ayaapca, YiIbl KoHE Kilrl xKy3 okuiaepi 1916 KbUTbl YT a3aTThIK KOTEPLIIC
MeH KEHEeC JAQYIpiHJeri YKbIMIACThIPY, allaplIbUIbIK, T.C. COJAKall cascaTThlH 3apaalOblHaH
BIFBICKAHAAP.

Tapuxu okuranapasiH KeiciarsiHan KpiTaiinan, Tuberke, onan YHAICTaHFa aKbIPbIHIA
[TokicTanFa KOHBIC TEIKEH Ka3aKTap OOCKBIH peTiHAe eMip cyprenairi 6enrur. OHBIH YCTiHE
TapuXu OTaHBIHAH JKbIPAKTa KIUMAaThl, TAOUFATHI 06JIEK, XaJIKbl, MOJICHUETI 0OTEH ejjie TYPy
na oylapra oHail O6ommanel. YHuictad, [lokicTan XepiHiH ayachl, Cybl, KEpPIiK KIUMATTBIK
Karmapl JkaknaraHabikTaH 1938-1950 xok. apaneirbiaaa srHM 12 ket imiage 1000 kazak
1400-re open xetti. COHIOBIKTaH Ja Ka3zaKTap €HJl YpIakK KaMbIH, KYPBIN KETIHEy >KarblH
oitnamn, Typkusasl 6etke anapl. Con 1400 ka3zak Oyrinaepi 25 MbIHFa xeTir oToIp [15].

Kesinne onapaplH anapiHAa AiHi, A1l Oip ene TypakTan KaJlaThlH MEKEHTe asK Tipey
KakeT Oonnel. OchkiFaH OalIaHBICTBI Ka3aKThIH aTKa MIHEp akKcakaijapbl OHBIH IMIIHIE
XycaitblH Toibki, Cynranmopin toixki, [lonenxan JKananraii, Kanubexk Xakim, OmapOaii
Axcakan, KaGen Toitxi, XaceH 6atoIp, T.0. akpuinaca kemin [TokictanHaH 0acka *akka KOHBIC
aynapy kaxer gen memri. Ocwl xeHiHae Oenrini ranmeiM M. MenzikyioBa e3 eHOerinje:
«...Ka3aKTapplH KeIllll KOHBbIHA OalllaHBICTBI MBIHAHJAW YChIHBICTAp Oosabl. bipiHmni
mycbuiMaH e Cayn ApabuschiHa Kellly, €KiHIII YChIHBIC KeHOip Ka3zaKrap ararn alTKaHaa,
Honenxan JXananrtaii MeH Tikeneil >xymbictac 6onran Yan Kaitmm konacteiHa TaiiBanra
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kemry. Yminmri yceibic AKII-Ka KeTy, sSiIFHU Ke3iHAe KbITall KOMMYHHCTEPiHIH KbICIIaFbIHAH
KYTBUIYFa KOMEK OepreH aMepukaH emnmuiepiH caramay. Onap amMepukaH OKIMeTiHeH
Kamudopuus He Texacka OpHANACTHIPBUIATBIHIBIFBI JKOHIHAE pYyKcaT XaT Ta auabl. A,
TOPTiHII YChIHBIC YHAicTaHMeH [lokicranaa kamy Oosica, 6ecinmi yceiHbIC TypKUsFa KOHBIC
aymapy Oouel. AKcakaiajgap akpUigaca Kelie ara-MEKeHIHEeH KyFaH KeITaimapTaiiBaHma KoOJ
yireiH Oepe Korimac nece, AKII-ka Gapy eTe y3aK, OHBI YCTIHE JIiHI YITTHIK OOJIMBICBIMBI3IBI
cakTail aJIMaliMbI3 JIeTeH Kayin Typabl. Emkannait kyxarce3 YHaictan MeH [lokictanga Kamy
Jla OJlaH CaibIH JKaFIaiael ayslpnaTTel. bIcThIK, kimMmaTel Oap apad enmiHe Gapy Aa oHaiiFa
tycnedTinairin Outni. Typakran kamyra Tapuxu MomeHu TyOi meH Timi Oip Typxus emi
KOJaiel aen memeni» - aen xa3ansl [16]. Con cuskrel Xamuda Anrail qa €3 eHOETiH/e,
angeiMeH Typkwsiian kenreH Maxmer UpdaH nereH >KypHaTUCTIICH TaHBICHII, OJaH TYPIK
eJIIUTINIMEH KOJIBIKTBIPYBIH OTIHTE€HIH, ojaH oJl 1950 xbuineiH aknaH aiibina Kapeimraii
akcakai, ©Orteiixan ymeyiH TypkusubiH Ilokictannmarsl  emmici  Hobin  barymen
KE3/IeCTIPreHiH, OyIapJbplH Kajl-KarJalWblHbIHAH Xabapaap OoJsiraH enmii  KoJI  YIIBIH
Oeperinairt sxkeHiHae azansl [17]. Ceiitin 1951 xbuibl 17 Ka3anaa [lemasapnaTypkusra
Enicxan OatelpAblH TOOBIHIAFBI Ka3aKTapAblH KeOIi-KOHBIH yHbIMAacTeipran  «Kazak
6ockpiHaapeiblH biFeic TypkicTaH KaybIMAacThIFbD» KypbULabl. byn koram Typkusra
KOHBIC ~ayJapyllbUIapAblH TI3IMIH ajAblH-ala JKacar, JalbHIBIK KaMblHa KIpicenl.
KaysimaacTeik KpI3MeTiHIH apkackiHna 1400 ka3zak ecenke ajblHABI, OHBIH imriHme 1150
epecek kaHe 12 kbl 60iibl YHaicTaHMeH [lokicTanaa eMip cypreH yakpiTTa Tipi KairaH 400-
neit 6ama 6osael. KypelnFan KoFamaa Ka3aKThIH €J11H, )KEPIH OilaFaH azaMaTTapbl XaJIKbIHBIH
Kambl yiriH eHoek erti. Comapaery 6ipi Lleireic TypkicTan Ka3zak OOCKBIHIAPHI KOFAMbBIHBIH
Mmyteci Oosran Xanmuda Antali KOFaMHBIH aTKapaTbIH HET3T1 MakKcaTTapblHIA alKbIHIAI
oepnai. Onma ObLTal TeTiHTEeH:

1. Typkusrakemyre OaiyaHbICThI con eniH Kapammazaeri 6ac enmiiiiriveH Oaiianpic
KYPBIT, THIFBI3 TYpAE Kemripyai Tanan ety. blaraiisl keice Typkusira yokin >kidepin, Typkus
YKIMETiHIH OacuIbuIapbliHa KOJIBIFBIT, OTIHIII Kacay;

2. Kasip e3imi3 emipcypin oteipraH [lokicTaH yKiMETIMEH KaKChl OailJlaHBIC >Kacarl,
OyJ1 enre GailTaHBICTHI MOCENIEP/Il MICTITY;

3. ChIpTKBI Kay eNAepAiH CeNIIUIIriHIH opPTYpJi KUTYPKbI OpEKETiHEe KapbhiC KOpPFaHy
amaJIJapbIH KYPri3y;

4. lIprHxaHIaFbel OTAaHAACTAPBIMBI3IBIH MEHITI JKeKe O0JICHIH, MEHIII TOOBIMEH OOJICHIH
[TokicTan, YHmicTaH Keminm »arca KoyijmaH kenreHnie kemekery [18]. bipak Typkusra xemry
Te3 apaja *y3ere aca KOWraH KOK. 1952 xbpuiFbl 24 KbIpKYHEKTE peCMH KOHBIC ayaapyIlbl
peringe Typkusira TypakThl OpHBIFY yIIiH Typik YKiMeTiHIH makelpybiMeH 102 kazak
OOCKBIHBIHBIH aJFallKbl Ti3iMi jkacannbl. bapran kazak kemrin Typkus PecmyOmukacs
Cram0yn KajacblHIa KYTINl albll, OJIapFa CEri3 ail ©3 MOACHUETIMEH IOCTYPIH, TUTIH, IUTIH
yiperrti. Con apanbikTa Kazak Kanmactapra TypkusHbeiH Kaiicap o6mbicel, Jleyeni, SIXusiibl,
WnpsicTel aynaHaapeiHaH Yi, jkep OeJiHIN KeNreHIepli COHAa OpHAaJacThIpIbl. A, apTa
KanFaH kel Typkusga OpHBIKKAH Ka3zak OaybIpiaplblH KaKChl KarJalblH OuTim, oJiapaa
1952-1954 sxpuimapbl apaceiHza OenmiM-0eniM  OOJbI  TypKiTEKTeC Oayblpiapra Kelir
KoHbIcTaHibl. Omap 1850 »xan, 675 ordacel eni. Typkus Pecnybnukacsl Gesin OepreH Tept
00JIBIChIHA KOHBICTAHFaH allFallIKbl Ka3aKTapAblH OTOAChICaHbl |-KecTene KopCceTuIreH:

1- kecte TYpKI/IHI[a aJIrall Ka3akKTap KOHbICTaAHTaH O6J'IBICTap

Ne OO0J1BICaTBI OtbachICaHbI
1 Kaiicap 1000
2 Hurne 234
3 Konusg 160
4 W3mup 160
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654 orbacel >xoHe 21 yifFplp oTOachl TyBICKaHAApMEH Oapibirbl 675 orbackl
OpHAJIACTBHI.

Ceiirin, 1953 xpuiel Typkust ykimerinin bipnecken ¥Yarrap YHBIMBIHBIH aThIHAH
Ywugicran, [Tokicran, AyrancTan Katapibl enjepae OOCKbIH OOJBIN ©TKEH YIII MBIHHAH apThIK
Kazak Typkwsra kemrin Oapsir, HerizineH CramOyn, M3mup, Ankapa, Bypca, Eckumewmip,
Kaiicapcekimi KanaJapMeH aybuiiapra KOHBICTaHAIbL. TONBIK emMec JepekTepre Heri3
JCNTeHJIe ayFaH eJIiH aJFallKbl KOIIHJIET1 ajiaM caHbIHBIH 20 MBIH aifHalachIHIA OOJFaHbI
aiiTeIanbel. Jlemek, skon OOWBIHIA OH KETi MBIHHAH apTBIK ajaM op TYpJi JKarmaiga Kasza
TallKaH HeMece KbIpFbIHFA yilibIparad [19].

Hini 6ip, mixreri 6ip Typik enine 1952-1954 xpinmapbl apanbIFeIHAA UITepiHIi-KeHiHal
[Tokictannan 1400, Kammvupaen 350 amam apHaiibl kemiciM OoibiHIma kemrin kenmi. Omap
Typkusi aymarbsiHa KipreHHEH KeiiH OapyFa THICTi jkepiiepine TeriH xeTkizunmi. Kazakrapabl
COJI Ke3Zleri MpeMbep-MUHUCTp AnHaH MeHaepec KaObUIIaabl. YakpITIIAa ojapja YIn
aymaHmarel jarepiep: 3euirOypeiH, Cepkemku, Ty3maaymnangapbiHa OeJin OpHAIACTHIP/BL.
Typkusira KelreH Ka3zaKTapra MEMJICKET TaparblHaH Kell Kojiaay kepcerimai. Ochl jKeHiH/e
MbIHa jaepekte: «Typkusra KenreH coH OiAepIiH Je¢ TeOemidre KyH IIyarbl TYCKEHICH
060mnpl. Aya-paiibl KOJIaWjbl, MIBDKFBIPFAH amTall BICTHIK JKOK, >KaFdalbIMBI3 Ja JKakcapa
Oactanpl. Terin sxaif, TeriH Tamak Oepuiai. TOKBIMAIIBUIBIK, YCTAJBIK, TITIHIIUTIK CHUSKTHI
MaMaHJbIKTapFa YHpeTim, OKpITa Oactambl. TypiKIIe TUT KypcTaphl amlbUIBII, 9p aJaM e3
epKiMeH apHayJbl Kacinke Oerimaenai” -men sxazansl Kasakteiy TypkusiFa skoHe OFaH JCHIHT1
KOII JKOJIBIH 3€PTTETeH TapuXIIbl FalibiM O0aynyakan Kapa. On ocbl Ke3eHer Kori-KOH IbI
TaJail OTHIPHIIN, MbIHAHAN TYKBIPBIMIAP XKacanasl (2-Cyper):

Kanndek oM. CYITAaHIIaPIIL 3VEa OaTeIp

EIicxXaH jKoHe 3allbIl OaThIPIIa - . e i _
P YIOEL K ycarfeIH TarnKl. Jdamenxad A amanTar

OH XKpUIgaH coH May SEIyHHEBIH,
ToHKePIiCcIHeH KelllH Ko3raaraH. Bymap 1951
SKEBITEL K aIlmorp KAaTACETHA KeTTiTT OpPHATACTEL
O CEI eKl KOIIl O1p Mes3Tinae TypEILaFEa KOHBIC
ay aapael.

1938 KBITHEI apTTapbIHaH VIepe KyEFaH KBITAarl
acKepiIepiMeH
Iraimkacenr, Troer., I IIvMaTaii el acekor, 1941
JKBLIEL Y HIICTAHTA KeTKeH.

2 — Cyper. KpITail Ka3akTapblHbIH aya Kelly Ke3eHaepi

Typkus eniHiy >karjaiiblHa, TYPMBICBIHA KAaHBIKKAH Ka3aK KaHIACTapBIMBI3JBIH 5-6
KBLT MEMJIEKET Oelim OepreH xepiepae, 03 KyHAepiH kepinm emip cypai. bipak keiiiH kene
JKaF TaiIapblH KaKCapTy JKOHE €M1 KaTapiibl eMip Cypy MaKCaThIH/A XaJblK KOIl IIOFbIpIaHFaH,
cayna optanbirbl CtamOynra kene O6actaabl. On keple KaHAacTapbIMbI3 KOJ OHEp, cayia-
CATTBHIKMEH alHaNbICBIN, YKbIM IIBUIIBIKICH KYpFaH KIITipiM 3aybITTapMeH (abpukanap
aIlIbIT JKEePTUTIKTI eMipre OeHiMAeNin KarFJaiiapblH JKaKChlapTalbl.

Typkusgare! Ka3ipri Ka3aKTapAblH JIE€HIH OCBIHIAl ®olMeH kenreH KpiTail Ka3akTapsl
Kypaca, ojapfiaH e3re, AyraHCTaHHaH >XoHe VpaHHaH KenreH KaszakKTap TOJBIKTHIpABL (3-

Cyper)
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Bipiram tom com 1928-1938 k.
KeITail KxaKran
Tuder, Yrmicran, ITakicTan
aceIr, 1951-1956 #ox. TyprissEa
KenreH ATITall KasaKTape!.

Exiarm tor 1980 YTIIHIIN TOIT OCHI
JKBLILIAPBL OPBIC-ayFaH KeseHaepae MpaHHan
COFEICHI 2JIET1HEH ayFaH ayFaH KazaKTapIbl

AVFaH KazaKTaphl. Ky paligbl.

3 - Cyper. Typkus xepiHe KOHBIC TCTIKEH Ka3aKTap.IbIH YIII MOFBIPBI

Ayran kazakrapel 1928-1930 xeuimapsl kazipri Kei3eimopgaa o6sbicel, Kapmaxinsr
ayJnaHblHaH KenreH Kimi ky3aiH Kere, ©OniMm pynapsl Kazakrapbl. OnapiablH Herisri 6esmiri
YKBIMIACTBIPY KE31HJE TUIl MEH JiHIH, 9pl OalJbIFbIH cakTay YIIIH AyFaHCTaHFa ©Te[l.
Wpannanayran KaszakrapiaelH Herisri Oemiri 1930 sxeuimapel KaszakcranubelH —ATtbIpay,
ManrbicTay eHipiepiHeH KeTKeH Aail pybIHBIH a3aMaTTaphbl .

Kasipri xezenne Typkusina TypaTblH Ka3aKTaplblH CaHbIHHAKTBI OLTy KWBIH, OHBIH
YCTiHEe MaiMeTTep e 9p Typii Oepineai. bepuiren nepekrepzeri can aibipmambuibirsl 19000-
HaH 25000-ra neiiin xerce, Ka3ipri kezeHae 10000 mamachiHAAaFbl Ka3aK CaHBl alThLIAIIBI
[20].

TyPRUAOABI KAZAKINIP CAHBT

AHKapa Kanacel 100
Wamnpranacel 100
KoHHA Kanackl 150
Canuxbl Kanacel 500
HHra e NpoEHHLHA Chl{ ATail ayblne) 750
23100

CTanmyn Kanacel

5000 15000 20000 25000

Anan cansl

4 - Cyper. Typkusaarsl Ka3akTap KOHbICTAHFaH ayJlaHIapMEHKa3aKTap CaHbl
(aBTOPIIBIK KYPACTBIPYMEH)

oaeouer

1. Opeicmia-Ka3akma TYCiHIIpME CO3MiK: OJEyMET TaHy JKOHE cascaT TaHy OoibIHIIA.JKanmel peqakiuschIH
Oackaprat 3.7.11., mpodeccop E. Apwin — ITaBnogap: «9KO» FOD. 2006. — 569 6.

2. Capkpitkan K., Bapmankyn M.K. Kasak nuacmoposorusiceiabie Macenenepi \\ Teorpadust sxoneraburar. -
2015. - Nel.

3. Xonmacbaes C.K. Kazak mmacmopacel. OpTtanblK A3WSHBIH Ka3aKIMAacHoOpachl: Tapux — MOJCHHUET-
ecKepTKimTep. XaablKapaJblK FRUIBIMUKOH(EpEHIHs MaTepuanaapsl.— Anmarsl: Entansmv 6acnacel, 2014. -
428 6.
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YK 372.851

K BOITPOCY Ob OPTAHU3AIINN PABOTHI C TEOPEMOM
IMPU OBYYEHUU 'TEOMETPHUHU C UCITOJIB3OBAHUEM GeoGebra

Cemam E.H.
(CKY um. M. Ko3zvibaesa)

B coBpemMeHHOM Mupe pa3BUTHE CHUCTEMbl O0pa30BaHMs B II€JIOM 3aBHCHT OT
MOJEpHU3AIMN HHPOPMAIMOHHBIX TEXHOJIOTUH, KOTOpPbIE MO3BOJSIOT OPraHU30BaTh
ahdexTuBHOE 0OyUeHHe. 3aaya YIUTENsI COCTOUT B TOM, YTOOBI IPUOIU3UTh MaTEMATUKY K
KU3HHU, CAeNaTh MaTeMaThyeckue (akThl 3pUMBbIMHU, a 3HAYUT MOHATHBIMU. Benp omHa u3
MPUYMH TPYAHOCTH YCBOEHHUS MaTEeMaTUKH — aOCTPaKTHOCTh 3TOi Hayku. Vcmonp3oBaHue B
oOyueHUHM MaTeMaTuKe BHU3yaJbHBIX O00pa30B, CO3JaHHBIX C IOMOIIBIO  HOBBIX
KOMITBIOTEPHBIX TEXHOJIOTUH, IMO3BOJISIET NPUONIM3UTHCS K PEIICHHI0 0003HAYEHHOM
pOoOJIEMBI.

Haubonee mpoayKTHBHBIMU MPOTPaMMHO-TIEAArOTHYECKUMHU CPEJICTBAMU B IPOLIECCe
oOyueHusi MaTeMaTUKe C TOYKM 3peHus oOyuamomero 3¢dexra SBISIOTCS CHCTEMBI
nuHaMu4Yeckoi reomerpun: JXKuBas marematuka, GeoGebra, MaTemaTuyeckuii KOHCTPYKTOP,
Crocodile, Cinderella, GeoNext u ap. OO0miet 0COOCHHOCThIO AAHHBIX MPOTPAMM SIBJISICTCS
BO3MOXHOCTh  HCIOJB30BaHUS  JUHAMHYECKUX  4YepTeked —  «...reOMETPUUYECKUX
KOHCTPYKIUH, KOTOPbIE MOKHO U3MEHSTH MPU COXPAHEHUHU AITOPUTMA UX TOCTPOCHHUS ITyTEM
3aJlaHUsl U3MEHEHUH OJIHOM WM HECKOJBKMX T€OMETPUYECKUX BEIUYMH KOHCTPYKIIHMMA
(mapametpoB)» [1, c. 7].

Hcnonb3oBanue nuHamuueckoi cpenbl «Ge0Gebray [2] OTKpbIBaeT mepesa yuuTesnem
OoJbpIIMe TUAAKTHYECKHE BO3MOXKHOCTU. [Ipexkae Bcero, oHa CIYKHT s MOATOTOBKH
HATJIATHBIX YY4EOHBIX MOJEeNeH, TakuxX Kak rpaguku (QyHKIUH, T€OMETPUUYECKUE YEePTEexKH,
Tabnuupl, auarpaMMbel. Ho Oonblias [EHHOCTh JaHHOW MpOrpaMMbl  OOYyCIOBJIEHA
BO3MOYHOCTBIO OpTaHU3aI[MU MAaTeMaTUYECKOTO SKCIIEPUMEHTa, Onaroaaps IWHAMUYECKHUM
CBOMCTBaM coO3/1aBaeMbIX dYepTekeil. B manHo#l paboTe paccMaTpHBaeTCsl HCIOIb30BaHHE
reOMETPUYECKUX YepTekKeH mpu paboTe ¢ TeopeMoii B tuHaMuueckoi cpene «GeoGebrax.

B ocHOBHOM paboTta ¢ TeopeMoil OpraHn30BaHa TaK, YTO YYalUeCs JOJDKHBI MOHATh U
3allOMHUTh TEOPEMY U €€ JI0Ka3aTeJIbCTBO, NMPU ITOM YaIlle BCEro YUYUTENEM JAETCsl TOTOBas
dbopmynupoBka Teopembl. HO Kak MMOKa3bIBAIOT HCCIEAOBAHUA W TPaKTHKa, Haubolee
1enecooOpa3HbIM B paboTe ¢ TEOpeMou sBisieTcss 00ydeHUE CaMOCTOSATEIHHOMY OTKPBITHIO
TEOpPEMBbl M TIOUCKY JI0Ka3aTelnbCcTBA. COBPEMEHHBIE KOMIBIOTEPHBIE TEXHOJOTUM, & UMEHHO
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JUHAMMYECKHUE CpEelbl, IO3BOJIAIOT pEaln30BaTh YKa3aHHOE HampaBieHUE paboThl C
TEOPEMOii, TOBBICUB 3HAUUMOCTh JEATCILHOCTHOTO KOMIIOHEHTA B O0yUCHHH.

Cucrema paboTBl C TEOpEeMOil BKIIOYAaeT B ceOs CIEeAYIOIIME STambl: JIOTHKO-
MAaTEMaTUYECKU aHAJIU3, MOATOTOBUTENbHBIA 3TAall, OCHOBHOW 3Tall, 3Tal 3aKpPEIUICHUS W
sTanm pa3Butusi Teopembl [3]. PaccMoTpuM cmocoObl TpHMEHEHHs HHGOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTMHA HAa HEKOTOpBHIX JTamax. Ha mMmoAroToBUTENHHOM 3Tare
OCYIIIECTBIISICTCS OTMIEPUPOBAHUE TUHAMUICCKIMH MOJICIISIMEA (DUTYP B KOMITBIOTEPHBIX Cpeliax
C IICJIBIO BBIBM)KCHHSI TUTIOTE3bI, C MIOMOIILI0 HAOIIOJCHHS YaCTHBIX CIIYU4aeB WM BBISBICHUS
3aKoHOMepHocTel. Ha 0CHOBHOM 3Tane MOYKHO OpPraHu30BaTh MPE3EHTALMIO J0KA3aTEIbCTBA.
Ha srane 3akperuicHusi ATMHAMHYECKUE MOJICITN (PUTYp B KOMIIBIOTEPHBIX CpellaX MOTYT OBITh
WCIIOJIb30BAHbI /I BU3YaJIbHOTO TOATBEPXKIEHUsI AokazaHHOTro (pakta. Ha srame pasButus
TEOPEMBI HUCIIOJIB3YETCSI OINEPUPOBAHUE JUHAMUYECKUMH MOJCISIMU (QUTYp C IEJIbI0
BBIJIBIDKEHUS TUTIOTE3bI, MIOITBEP)KICHUSI HJIM OTIPOBEPKEHUS (PaKTa, MOMCKA KOHTPIPUMEpA.

PaccmotrpuM mpumep opranuzanuu paboThl ¢ TeopeMoil 00 yriax Ipu OCHOBaHUHU
PaBHOOEPEHHOTO TPEYroJbHUKAa Ha TMOATOTOBUTEIILHOM JTalle C HCIOJIb30BAHHEM CPEIbl
«GeoGebra». VYuammmcs npeajaracTcs BBINOJHHATL 3aJaHUC B TUHAMHAYECKOU cpene
«GeoGebra» (pucynok 1), pe3yapTaToM KOTOPOTO JOJDKHA OBITH (OPMYIHPOBKA CBOMCTBA
YTJIOB MPH OCHOBAHWH PaBHOOEIPEHHOTO TPEYrOJIbHUKA.

3aoanue.

1. B mporpamme «GeoGebray, MeHsisi pacroJiO)KEHHE BEpIIMH TpeyroibHuka ABC,
MpOCTIeANUTE 32 3HAYCHUEM I'palyCHOI Mephl YII0B TPEYroJbHUKA.

2. Heckomnpko pa3 MoMeHSHTE pacrojiokeHue BepimnH Tpeyroisanka ABC. Caenaiite
BbIBOJ. HaxkmuTe Ha KHOIKY 1, cpaBHHUTE NPENIOKEHHOE BBICKA3bIBAHUE C BAIIMM BBIBOJIOM
(pucyHoK 2).

3. Chopmynupyiite Teopemy. Haxxmure KHOTKY 2 JUIsi TOBEPKH MPAaBHILHOCTH

hopMyIHpOBKHU (PUCYHOK 3).

€2 GeoGebra Classic -
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Pucynok 1. PaboTa ¢ Teopemoii B mporpamme «GeoGebray. ®parmenT 1
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Pucynok 3. Pabora ¢ Teopemoii B nporpamme «GeoGebra». ®parmenr 3

[Tocne «OTKPBITHS» TEOPEMbI YUUTEb JOJDKCH OPraHU30BaTh PabOTy YJalIUXCs IO €€
JI0Ka3aTeNbCTBY. DTOT ATall JOJDKEH OBITh 00S3aTENbHBIM B paboTe C TEOPEMOM, ydaliuecs
JOJDKHBI YETKO OCO3HaBaTh, YTO C(HOPMYIMPOBAHHOE B PE3YJIbTaTe KOMIIBIOTEPHOTO
SKCMIEPUMEHTA MPEATIOKEHUE SBISETCS BCETO JIUIIb TUTIOTE30M, M CaM SKCIIEPUMEHT HUKaK He
JOKa3bIBaeT TeopeMy. Takke MOXKHO HCIIOJIb30BaTh JIaHHYH MPOrpaMMy — Tocle
JI0Ka3aTeNbCTBA TEOPEMBI, IJIs1 JEMOHCTPALIUU JEHCTBUTETFHOCTU U3YYEHHON TEOPEMBI.

[IkonpHas MpakTHKa TOKa3bIBae€T, YTO HA dTamne OOYYeHHs IIKOJIHHHKOB padoTe ¢
TEOPEeMON HEKOTOPHIM YYEHHKaM TPYIHO OCO3HATh TaKHWE€ MBICIUTENbHBIC IEHCTBUS, Kak
abctparupoBaHue, o000OIIeHHE, BbIACICHHE OOIIEr0 CYIIECTBEHHOTO H  OTBEpPIKEHHE
HECYIIECTBEHHOT0 B J0Ka3biBaHWU. KoMmbloTepHoe oOydeHne paboTe C TeopeMoil B
COUETaHUM C TPAAUIMOHHBIMU (pOpMaMM TO3BOJSET JOCTUYL OoJiee TIIyOOKOTO MOHHUMAaHHUS
yUYaIIUMHUCS IPOIIEcCa OTKPHITHS U OCO3HAHUSI MATEMATHUYECKUX YTBEPKICHUH.
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noAxXoJAbl K NPEAYNPEXJAEHUIO OIINBOK
IPU PEHIEHUN MATEMATHYECKUX 3ATAY

Cemenona H.I'.
(CKY um. M. Ko3zvibaesa)

CoBpeMeHHbIE YaCTHbIE METOJMKHM TIIOKa3bIBAIOT, YTO JMJIs JIy4lllero pe3yabTaTa
IIKOJIbBHUKOB B OOy4eHMHM HeoOxonuma pabota ¢ ux omuOkamu. Mcxoas W3 NpakTHKU
00y4YeHHsT MaTEMaTHKH, MO’KHO OTMETHUTh, YTO XOTh YUUTEIS U YIydIIatloT (GOPMBI U METOIBI
paboThl ¢ AETbMH, OLIMOKM BCE TaK K€ OCTAlOTCA B paboTax y4eHUKOB. B cBsi3u ¢ atum
TpeOyeTcsi HallTU He TOJIbKO OoJiee AEWCTBEHHbIE CIOCOOBI OPraHM3alUK KaXJoro 3Tana B
y4eOHOM TpoIecce, HO U Ka)KJOro BUAA MaTeMaTH4ecKoW nesTenbHOCTH. [lpu sToM BakHO
OpraHu30BaTh MOUCK U HCIOJIb30BAHNE PAIIMOHATILHBIX METOJIOB ISl YIIYUIlIEHUs pe3yibTara
oOyueHusi IIKOJBHUKOB TIOCPEACTBOM pabOThl HaJa TUINUYHBIMH MAaTeMaTHYECKHUMHU
omuOKaMH, 4TO SBJBIETCS HEOTHEMJIEMBIM B METOAMYECKO# padore. B mporecce oOyueHus
BO3MOXHBI Pa3INYHbIe MPUYUHBI MOSBICHUS OIIMOOK y YYalluXcs, TaK KaK OHU CBSI3aHbI C
MICUXOJOTHYECKUMH, TIeJarOrM4eCKUMH M METOJUYECKMMH OCOOCHHOCTSIMH Ipoliecca
0o0y4eHHs.

K mnpumepy, M.II. UykoraeB [l] OTHOCHMT K NpHYMHAM TOSBJICHUS OIINOOK,
ClIeyIolIue:

1. HenoctatouHo ombITa yduTess, madioH U ¢GopMallbHOCTh, B pabore. Ecim mpu
W3Y4YeHUU pas3jenia JOMylieHa CYIIECTBEHHAas HeNopadoTKa, WM H3y4aeMbld y4eOHbII
MaTepua yuyuTelb HEAOCTATOYHO YETKO OOBSICHWI WM HE 3aKpenui JOJKHBIM 00pa3oMm B
CO3HAHMM BCEX Yy4YalllUXCs Ha ypoKe, TO 3TO B CKOPOM BpPEMEHHU MPHUBEAET K MOSBJICHUIO
omuOOoK B X paboTax.

2. Henocratouno ycBOeH MaTepuaid B MpeAUISCTBYIOIUX Kiaccax. He Obuio
HaJJIeXkKalled B3aMMHON CBSI3M M TMPEEMCTBEHHOCTH B IEJAarOorMyecKux TpPeOOBaHUAX, B
CUCTEME U METOJIuKe 00yueHUs!, IPUMEHSEMbIX YUYUTENISIMH B Pa3HBIX KJlaccax.

3. MHorue yuuTenss HE CTPOST CBOKO pabOTy B COOTBETCTBUHM C HOBBIMHU
TpeOOBaHUAMH, NPEABABISIEMBIMUA K 00pa30BaHMUIO, HE JKeslask U3MEHATh (POPMbI OpraHu3aluu
U METO/1bI 00yUeHHMS.

4. Penxo MpUMEHSIOTCS aKTHUBHBIE METOJAbI OOYYEHHUS UM CaMOCTOSITENIbHbIE PAaOOTHI.
[TpoBepka 3HaHUI ydyaluxcs He PeIKoO MPOBOAUTCS TOJBKO C LIEIbI0 HAKOIUICHHS OILIEHOK, a
oOyyaroniee 3HAYEHHWE KOHTPOJS YUYUTEIs 4YacTo 3a0bIBAIOT; YUYMTENsS Majlo YAEISIOT
BHUMAaHMS WM HE YJIeNAI0T BOOOIIE PAMOHANIBHBIM CII0cO0aM pelIeHNs ypaBHEHUH.

5. Cnaboe pa3BUTHE TaMITH Yy IIKOJIBHHUKOB, OTCYTCTBHE COCPEIOTOUYEHHOCTH
BHHUMAaHHMS Ha ypOKe.

6. HeBepHoe npuMeHeHne aHaJIoT UM, T.€. BIUSHUE OUTMO0YHON acCOIMAalINH.

171


https://wiki.geogebra.org/ru/

7. HenoroHnMaHue WM HE BIAJACHHUE 3alHCSIMH YHCIOBBIX MHOXECTB U OTECpaIluu
HaJ HUIMH.

8. Uckaxxenue u cnaboe BIAJICHUE CMBICIOBBIM COACPIKAaHUEM MaTeMaTUYECKUX
(baxTOB U TEOPHUH.

MeTouKn JIEMOHCTPUPYIOT pa3HbIC TOIXOABl K YCTPAHEHUIO MPUYHH TIOSBIICHUS
OMMOOK y yYamWXCs, pas3udYHble METOJAMYSCKHE TPUEMbI, HANpaBJICHHbIC Ha
MPEAYNPEXKACHUE U MPEIOTBPAILICHUE PACCYKIECHUM, KOTOPBIC MPUBOIAT K OIIMOKaM.

K mpumepy, O.A. TapacoBa [2] mnsg TpeaynpexxaeHuss ¢ UCIPABICHUS
OIIMOOKIpe/IaracT pa3BuBaTh Pe(QICKCUBHYIO NEITEILHOCTD, MPOSBISIONIYIOCS B TPOIECCE
pelieHus 3a7ad, KOTOPYH MOJKHO HasBaTh «peduiekcueld moucka». Pediekcus moucka
COCTOUT M3: «peICKCUU TICUXOJIOTHUU TMOUCKA PEIICHUs», «PEIIEKCUN TEXHOJOTHUU MOUCKA
pereHus», «pedIeKCUU JIOTHMKW TIOMCKAa PEHICHUS», «PEePIICKCUU TOUCKA PEIICHUs.
Peduiexcust moucka — 3o pepriekcuBHas NeATEILHOCTh YUAIIUXCs, KOTOpasi MPOSIBIISIET ce0s B
Mporecce TMOUCKAa TyTed pemieHust 3anad. Peduiekcuio NCUXOJOTHM TIOWCKA perieHus
COCTABJISIIOT aHAJW3 COOCTBEHHOTO TIOBEACHHUS W JIEATEILHOCTH TIPH PEIICHUH 3ajad.
Peduiekcusi TeXHOJOTHM TOWCKAa pEHIEHUs — 3TO BBHIOOP WM OCO3HAHHME ITyTeH pelIeHUs
3a/1a4. YJamuics mMpoBOJUT CPAaBHEHHUE M COMTOCTABIICHUE PEIICHHUS 3a/1a4M C UMEIOIIUMHUCS Y
HEro 3HAHWSIMH, COIOCTABJIISIET HMX C OCBOCHHBIMH METOJIaMH, CXEMaMH, IpHeMaMu
NesTeNbHOCTH. Pedriexkcust JOTWKM TIOWCKa PEeIIeHUs COMPOBOXKIAETCS B YCTAaHOBIICHUH
JIOTHYECKHX IIETIOYeK MEXIY 3a/adeil u ero pemeHneM. Peduiekcus moucka pemeHus: — 3T
aHAIM3 TIpollecca PEIICHUs; KOHTPOJIb BBITIOJIHEHHS BBIOPAHHOTO IIIaHA PEIICHUS,
a0CcTparupoBaHUE M CXEMAaTHU3AIUs TTOJTYICHHOTO PEIICHHUS.

[IpoBouupyroniue 3aadyl MOXHO HCIOJB30BaTh KakK CIOCOOOM MpeaynpesKIeHHs
OLIMOOK IIKOJIBHUKOB NP PEUICHUH YPAaBHEHUH B X0/1€ U3YUEHUS MAaTEMaTUKU.

IT.A. IlleBapeB [3] oTMeua, 4TO «UCAIOM SIBJISICTCS Takas METOJUKA OOydeHUs, IpU
KOTOpOil Bce ydwamuecsi Jit0o0oe MPEeAoKEHHOE UM 3a/laHue BCErJa BBINOJHSAIOT BEPHO.
Pasymeercs, 31ech Hal0 MMETh BBHJY JHIIb 33/aHUs, COOTBETCTBYIOIIHME MpOrpaMMme, U
JIUIIb 33JJaHUsI, COOTBETCTBYIOIIME TOMY, UTO yJalllhecs K JAHHOMY MOMEHTY YK€ U3yUHIIN».
ABTOp JaeT ompezeneHUE MPOBOLMPYIOUIUX 3a7ad UCXoAs U3 Ha3BaHus. [IpoBouupytomive
3a/laud — 3TO 3aJa4d, B YCIOBHH KOTOPBIX COJACPKUT MOOYXKJIEHHE K COBEPIICHUIO OLIUOKH.
[Tox moOyxxaeHreM B yCIOBUU 33Jaydl MOHUMAIOT MOOYXKIEHHE K OIIMOOYHBIM JICHCTBUSIM
npu peueHun 3aaa4yu. CienoBaTenbHO, PA3HOBUAHOCTH MPOBOLMPYIOLIUX 33/1a4 3aBUCAT OT
BHJIOB MTOOYKICHHI.

H.C. MaiikoBa [4] BbIOSISICT CIEIYIOIIME BHUILI TMOOYXKICHUH: oOIKMOKa B
paccyXJeHUU, NEHCTBUE MO aHAJOTUH, MPOTHBOPEYUE B YCIOBUHU, CTEPEOTHUI JCHCTBHUHA U
HEO/IHO3HAYHOE pelIeCHHE.

YuuTbiBass  BBIJEICHHbIE BHUIBl  IPOBOKAIMHM, PACCMOTPUM  Pa3HOBUIHOCTHU
MIPOBOLUPYIOIMIKX 33J1a4, IPUMEPbI U METOJIUKY pabOThI C HUMHU.

1. 3agaun ¢ ommOKON B paccykIeHuUU. BblmonHeHWe 3aad JaHHOTO BHJAA
MPOBOLMPYIOT TaKWe OIIMOKM YdJalluxcs, KaK HEMPaBWIBHOCTh PEUYH, a CIEAO0BaTEeIbHO,
orBera. VIMeHHO Takue 3a0MyKA€HHUS YYUTENb Mpe[saraeT ydaliumcss B  BHUIE
MPOBOIMPYIOMINX, KOTOpPblE HAYMHAIOTCS cO cloB «BepHo nu, 4YTO...7» U COACPKUT
paccyXAeHUs ¢ OIHUOKOI.

2. 3amaun, NoOyXJamliue K MPUMEHEHHUIO HEBEPHBIX aHAIOTHH. 3aJa4dl JaHHOTO
BHUJIa TIPUBOAAT K OIIMOKE, KOTOpas BO3HUKAET 3a CUYET HEMPaBWIBHOTO MPUMEHEHUS
yUYaIIMMHCS TPEANIESCTBYIOIErO OMNbITa Ha HOBOE 3aJaHHe MpPH MPUMEHEHHH HEBEPHBIX
AHaJIOTUH.

3. 3amaum, conepkamipe MPOTHBOPEYHE B YCIOBUHM, C HMX TOMOIIBIO MOKHO
MIPEeYNPEUTH OIIMOKH YJaluXCcsl, CBSI3aHHBIE C padOTO# Ha/l MAaTEMAaTUYECKUMU OOBEKTaMH,
KOTOpBIE HE CYIIECTBYIOT MPH 33/laHHbIX YCIOBUsX. Ecnu yJamuecs pemiaroT Takyro 3aaaqy,
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TO MPOUCXOAUT BBIXOJ 32 I'PAHUIBI IPUMEHUMOCTH TEOPEMBI, CBOMCTBA U T.J. DTU OLIMOKU
BO3HUKAIOT 110 TOW NMPUYUHE, YTO OOJIBIIMHCTBO y4eOHBIX 337a4 NPUBOAUT K €JMHCTBEHHOMY
PELIECHHUIO.

4. 3amaun Ha CTEpEOTHN JEUCTBHM (TecTOBbIE 3ahaHus). B TeCTOBBIX 3aaHUsX, C
KOTOPBIMM CTAJIKMBAIOTCS y4alllUecs, Yallle BCEro HCIOJIb3YIOTCS 3a/laHusl 3aKpPBITOTO THUIIA.
Ora ¢opma 3amaHuii OOJNbIIE W3BECTHA W 4Yalle BCEro MPHUMEHSETCS B MPAKTHUKE
TECTUPOBaHUA. B Takux 3agaHMsIX NpeIaracTcsi HECKOJIbKO OTBETOB, U3 KOTOPBIX XOTS Obl
OJIMH NpaBWIbHBIM. B pesynbrare, mosydass TECTOBOE 3aJaHHUE, ydallUecs] MHTYUTHBHO
BBIOMPAIOT OJTMH OTBET, HE PACCMOTPEB BCE BO3MOXKHBIE BAPHAHTHI MTPEIOKEHHBIX OTBETOB.

5. 3ajaum, coaepkalliue HeoJHO3HaUYHOe perieHue. [IpoBonupyromue 3a1auu JaHHOTO
BHUJIa MOXHO MCHOJb30BaTh Ui MPEIYNPEXKIEHUS OIIMOOK, KOTOpbIE HE OTrOBOPEHBI
ycnoBueM.  CrnenoBarenbHO, 3aJadya  COACPXKMT  HEOJAHO3HaAyHOoe  pemieHue. s
MPEeNYNPEeXACHUS TAKUX OIINOOK HEOOX0AMMO pelaTh 3a7auu, YCIOBHE KOTOPIX MOOYKIaeT
yyalxcs 3anucarh 0JHO U3 PEUICHH, a Ha CaMOM JIeJIe UX HECKOJIBKO.

PaccMoTpeHHBIE  BBINIE Pa3HOBUAHOCTH IMPOBOLMPYIOIIMX 3a7ad HE MOTYT
MIPOJIEMOHCTPUPOBATh BCETO UX MHOr000pasus, HO MCIOJb3Yysd MX, MOXKHO pa3o0parbcsi B
croco6ax cocTaBJIeHHs TaKHMX 3a7[ad U METOJjaX UX UCI0JIb30BAHUS B 00yU€HUU MaTeMaTHKe.

Poisib acconmanuii BakHa B M3y4€eHUU MareMaTuku, 3To otmevaeT u [L.HM. CaMcoHOB
[5].

CTOUT OTMETHUTH qTo, OBIBAIOT acconuanyy, BHE3aIIHO IIOABJIAIOINIMECSA B IIaMATH
YUC€HHUKA, XUTPOCTbh KOTOPBIX COCPECAOTOYCHA B TOM, YTO OHU IMPHUBOJAT K omnbOKaM He BO
BpeMsi u3ydeHus, a mozxe. IL.M. CamcoHoB [5] mpennaraer cCIEIyOIIyIO METOIHKY,
HaIpPAaBJICHHYIO Ha MPeNyNpexaeHNe TaKUX OIIMO0K yJaluxcsi B 00y4eHUH MaTeMaTHKH.

1. Vuurens pa3pabaTbiBaeT «KapThl OIIMOOK BOSHUKAIOIINX aCCOLIMATUBHOY, BKIIOYAs
BCIO IIKOJIbHYIO IPOrPAMMYy MaT€MaTHKH.

2. BeisiBenue 1maGioOHOB, KOTOpPbIE TPUBOIAT K OOpa30BaHHMIO OMIMOOYHOM
aCCOLIMAaTUBHOM CBSI3U, U CIIOCOOBI UX UCKITIOYECHHUS.

3. IloctpoeHune cucTeM 3amaHWi, NPENATCTBYIOMMX TMOSBICHUIO OIMWOOYHON
aCCOLIMAaTUBHOM CBSI3U.

4. ®opMUpOBaHME ACCOLMALIMM Hamepe] TOr[a, KOrja OIMOOYHas accollMaTUBHAs
CBsI3b Y)Ke€ 00pazoBaHa.

[Tokaxxem 371eMEeHTBl METOIUKHU B Tabuie 1.

Tabmuma 1
dparMeHT «KapThl ONIMOOK, BOSHHUKAIOIHX aCCOIMATUBHOY
Ne Omuoka Acconuanus
n/n
1 IXx+11=1—x «me ectb KOpeHb, TaM HET MecTa
o —3x—10=0 OTpHIATEIbHBIM  YHCIaM». [lyraHuia
MEKIy YMCIIOM U 3HAUYCHUEM BBIPOKCHHS
X=95 wmw x=-2.
B oTBeT y4eHHUK 3aMMCBHIBAET YUCIIO 5.
2 Sin 4X = 4sin X oS X 3akperuieHHe  sin 2x = 2sin Xcosx, 0e3
000011eHus.
3 22x1_ox _g «[IpupaBHMBacM MOKa3aTeImy. He
92l _ox _ 3 MPOU3BE/ICHO 0000ILIeHNe Ha ypOBHE
CBOMCTB (YHKIIUHM, KOTOPBIE IO3BOJISIOT
2X-1-x=3 pelars IeNblii KIacCc ypaBHEHHWH Buja
X =4 f(a)=f(B), B cuyuae ecnu QyHKuIUSA
f MoHOTOHHA.
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Onupasch Ha KapTy OIMOOK, MOKHO 3aMETHTh 4TO, K IPUMEPY, YMEHHUE pellarh
UppalnroHabHbIE YpaBHEHUS (OpPMHUpPYETCs A0 M3y4YEeHHUs alropuTtMa perienus. He cumras
CaMMX OCHOBHBIX HAaBBIKOB: YMETbh IE€PEHOCHUTbH CjlaraéMbleé M3 OJHON YacTH YpaBHEHMS B
JpYrylo, UCIONb3Yys PaBHOCHUJIbHBIE MPeoOpa3oBaHUs, MPABUIBHO BO3BOJUTH IBYYJICHBI B
YETHYIO CTETEeHb, BXKHBIM SIBJSIETCS TAKKE TO, YTOOBI ydalluecs TOYHO 3HAIU TOHSTHS
«OTPULIATEIBHOIO YMCIA» M «OTPHUIATEIBLHOTO 3HA4YeHMs BbIpakeHus». MHaue, ecinu cpenu
KOpHEH ypaBHEHUS IMOSBUTCS OTPULATENILHOE YUCIIO, TO BBINOJHSITH IIPOBEPKY B ypaBHEHUU
yuamuicss Oyner ¢opmaibHO, TaK KaK CpabOTaeT accolManusi Takas «rAe €CTh 3HaK
paaukaia, TaM HE MOKET ObITh OTPULIATEIBLHOIO YK CIIA.

B pesynbrate, mosydaeTcsi KOMIUIEKC METOJIUYECKOW padOThI, KOTOPBIM Ompenesnser
coJiep;KaHue mpolecca 00ydeHHsl: IEPBbIM SBIISETCS TO, YTO y YYalUXCs, eUle IpU U3Y4EeHUU
anredpel 7 U 8 Kjlacca HEOOXOJUMBIM SIBIII€TCS (POPMUPOBAHUE M 3aKPEIJICHHUE YETKOTO
MPEACTABICHUS O 3HAYCHUM BBIPAKEHUs, a Takke, 00 o0ysacTu omnpeaeneHus
apu(pMeTHYECKOTO KBaJPaTHOIO KOPHS; BTOPBIM SIBJISIETCA TO, YTO MPU H3YYEHUH TEMBI
«pelleHne UppPALMOHAIBHBIX  YPaBHEHMID» HE00X0IMMO BBICTPOUTD TaKylo
MOCJIEIOBATEIbHOCTh YIPAKHEHUH, B MPOLECCE pEelIeHUusT KOTOpod OylaeT paspylieHa
accollMaTUBHAs CBSA3b OTPULIATEIbHBIN KOPEHb — IOCTOPOHHUN KOPEHb.

[Ipu n3zyuenuu temsl «PerieHre uppaoHaIbHbIX YPaBHEHUI» MOKHO HCIOJB30BaTh
TaKue 3aJlaHus:

a) U3 JaHHBIX uucen 5; —2; 8; —5; 10, BeiOepuTe Te, MpU KOTOPHIX TAaHHOE BHIPAKEHUE

v5— X umeer cMmbICI;

0) 13 maHHBIX yncen 6; —1; 4; —7 BeIOepUTE TE, YTO MPUHAJICIKAT 00JIACTA 3HAUCHUM

BBIPAKEHUS] 3-+x.

[Ipy pemieHMH TONOOHBIX 3aJaHMil  ydamIMMCS HYKHO OYIET OCHOBATEIBHO
IOrpY3UTCS B TEMY U YCBOMTH CBOWCTBAa apM()METMUECKOTO KBAIPATHOTO KOPHS, a 3TO, B
CBOIO OYEpe[b, OKAKET UM MOMOINb B H3Y4E€HHM AlTOPHTMA PEIICHHS MPPalMOHAIBHBIX
YpaBHEHUH.

JIisl MEepBUYHOIO 3aKpEIUICHHs HaBblKa PEIICHHS WMPPAlMOHANBHBIX YpPaBHEHMIA,
0CJIE0BATENFHOCTh YIIPAKHEHHI COCTABIAETCA TAaK, YTOObI B HEll HE BCTPEYATINCH B IIEPBBIX
3a[JaHUAX KOPHH C Pa3HBIMH 3HAKAMM Yy YPaBHEHUSA-CIIEACTBUA (Tabmuna 2).

Tabmuma 2
CoderaHne KOpHEH Pa3HbIX 3HAKOB Y YPaBHEHUA-CIICICTBUS
Bunel ypaBHeHui KopHu ypaBHeHust
a) [x+7 =5— X, YpaBHEHME-CIENCTBHE HMMEET /1Ba NOJNOKHUTENBHBIX KOPHA, OZIMH 3
KOTOPBIX — IOCTOPOHHUM.
6) Vo —-x+x=3,
B) [x+5 = x +3, YpaBHEHME-CIENCTBHE UMEET 11Ba OTPULEATENLHEIX KOPHS, OUH U3
KOTOPBIX — IOCTOPOHHUM.
r) x+4=+Jx+6,
1) [x+7 =1+ X, YpaBHeHI/Ie-cneVLLCTBHe WMECT JBa KODHA DasHBIX 3HAKOB,
\/7 OTPULIATEIILHBIN KOPEHb — IOCTOPOHHUM.
e) V16+4x =4+x YpaBHEHHE-CIEACTBUE PABHOCUIBHO HCXOJHOMY YPaBHEHHUIO.

Baxno YMETb CTPOUTH CUCTEMY 38.I[8.HPII>1, KOTOpast NMOBJIMACT Ha OIJ_II/I6KI/I, KOTOPBIC
ObLIN MOJIYYCHBI B PC3YJIbTATC BO3HUKHOBCHUA OIIMOOYHOU accouuaTuBHON cBs3u. Ecnu
YUYHUTCIIb 6y,[[eT HaxXoOAUTBCA B IIOUMCKC TaKHX OIIMOOYHBIX CBHBCﬁ, TO OTO HNPHUBCACT K
MOBBIIICHUIO METOJUYECKON T PaMOTHOCTHU H€Jarora, MmO3BOJIUT €MY HaAMHOI'O YJIYy4YIIHNTb
PE3YyJIbTATUBHOCTD yqe6H0r0 nmponecca, COKpaTuTb BpPCMA IPOBCPKU pa60T, TaK KaK HC
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HYXXHO OyZIeT MCIpaBJIATh OUIMOKY, BOSHUKIIUE U3-3a HEBEPHOU accouumanuu. B pesynbrare
YUUTENb MPENyNpeXJaeT OLIMOKM, a HE HCHPABISET WX, a 3TO SBIAETCS BBICOKUM
YYUTEIIBCKUM MacTEPCTBOM.
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JTAD®DOEPEHIIMPOBAHHBIN MMOAXO0/ B OFYUEHUY MATEMATHUKE
YYAIIIUXCHA 5-6 KIACCOB

Copoxuna A.A.
(CKY um. M. Kosvibaesa)

B Hacrosiiee BpeMsi B OBICTPO MEHSIOIIMXCS YCIOBMSX KH3HM PacTeT 00beM U
CIOKHOCTh COJIEpKaHUsI 3HAHWM, IpenojaBaeMbiX B IIKoJie. OJHAKO TPHU KJIACCHUYECKOM
cucreMe 0Oy4eHMs JaleKO He KaKIbli YUYEHHK MOXXET YCBOMTb y4eOHyr mporpammy. Bce
yyaliyMecss 3HAUMTENbHO OTIMYAIOTCS Jpyr OT JApyra B HHTEpecax, CHOCOOHOCTSX,
TEMIIEpaMEHTe, B OCOOEHHOCTAX I103HABATEIbHBIX IPOLECCOB (BOCIPUATHSA, INaMATH,
MBIIIUIEHUS,, BOOOpa)K€HMs), TEeMIaX OCBOEHHUs y4eOHOro marepuaga U HOTPEeOHOCTSIX
oOyyaromuxcs OoInpeaenseT 3HaYMMOCTh MJIEH JINYHOCTHO-OPUEHTHUPOBAHHOTO 00pa30BaHMs,
BAKHBIM  IICHXOJIOTO-IIEJArOTMYECKUM  IPUHLMIIOM  KOTOPOrO  SBJIACTCA  y4eT
MH/IMBUYAJIbHBIX 0COOEHHOCTEH KaXa0T0 peOEHKa.

B nmnenmarormyeckoil u Meroauyeckod maureparype moJ AudQepeHLrnpoBaHHBIM
oOydyeHHEeM NOHUMAIOT: a) O0ydyeHue, KOTOpO€ 3aKII0YaeTCsl B OIpelesieHMH Hauboiiee
spdexTuBHOrO crnocoba paboThl HAa ypPOKE C YYAIIMMHUCH, YUUTHIBas HHIAMBUIYaJbHbIE
0COOCHHOCTH Kaxaoro u3 Hux [1]; ©) oOydeHue ydamuxcs B YCIOBHUSX Y4eOHO-
BOCIIMTATENIBHOIO IpOLEcCa, HMMEIoIee CBOEH OTIMYUTENbHOH OCOOEHHOCTBIO YYeT HX
WHAUBUIYAIBHBIX pa3nuuuid [2]; B) oOydyeHue, KOTOpPOE HANpaBJIEHO HAa CUCTEMAaTHUYECKOe
MOJHATHE CIa0BIX ydyalluxcs 10 YPOBHSI CPETHHMX, CPEIHUX — COOTBETCTBEHHO O YPOBHS
CHJIBHBIX; MPHU 3TOM CUJIBHBIM y4aluMCsi He0OXOAMMO BBIJABATH 33Ja4M MOBBIIIEHHON
TpyaHoctH [3].

B.H. Mscumes 3ameuaer: «HecrmocoOHOCT K 0OydeHHIO CleQyeT CUUTaTh
HeecTeCTBeHHOH. Bce N0y HajeneHbl ClOCOOHOCTAMH, HO pa3HbIMH. YMEHUIO I€Jaroron
pacrio3HaBaTh, MOAJCPKHMBATb M HANpPaBIATh 3TH CHOCOOHOCTH HYXHO OTBOIMTH
MEPBOCTENEHHYIO poJib» [24; c. 39]. Yame Bcero B OJJHOM KJacce BCTPEUAIOTCS yJallluecs C
pasHbIMU YPOBHSMM DPa3BUTUS. B OONBUIMHCTBE CiIydaeB, YUuTeNlb MOAOUpPAET 3aJaHMs,
MeTO/ bl ¥ (hOpMBI OOYUEHUs, pACCUUTAHHBIE HAa YUYAIUXCSA CPEIHEr0 YPOBHS CHOCOOHOCTEH.
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B TO BpeMsi Kak OCTajJbHBIM Yy4aIIUMCS, CIa0bIM M CHIJIBHBIM, INPENOCTABISIETCS MEHBIIE
BHUMaHMA. B maHHOM citygae peOsita ¢ BBHICOKMM YPOBHEM criocoOHocTeil paboraioT 6e3
0COOBIX yCHIINH, a ciabble HA000POT, UCTIBITHIBAIOT MPOOJIEMBI, B OCBOCHUH MPOTPAMMBI.

Huddepenunanust mo ypoBHSIM, HpEANOaramias OpraHu3aluio MeJarorn4eckoro
npouecca, Mpyu KOTOPOW YYEHHMKH, ydarcssi MO OJHOM Mporpamme, HO MPHU 3TOM HMEIOT
BO3MOKHOCTBIIPUOOpETaTh €€ Ha pa3HbIX YPOBHIX OOYYEHHOCTH (HE HIDKE OCHOBHOTO
00513aTEILHOTO YPOBHSI MaTEMAaTUYECKOH MOJTOTOBKH), SIBISETCS OJHOM M3 M3BECTHBIX (OpM
mddepeHInpPOBaHHOTO MOIX0/1a B 0011e00pa3oBaTeIbHON IIKOJIE.

OOmire CcrocoOHOCTH OMPENEINSIOT YCHEMIHOCTh HE OJHOHM, a IIHPOKOTO CIIEKTpa
BUJIOB JESITEIBHOCTH, B TOM uucie M oOpa3oBarenpHOM. CrenuanbHble CIOCOOHOCTH
JUYHOCTH MpH ypoBHEBOW auddepeHnmanuu oOydeHUss OTBeyaroT OoJyiee Y3KOMY Kpyry
TpeOOBaHUN B TO3HABATEIbHOW JAEATEIBHOCTH B paMKax TOW WIM HMHOW y4yeOHOU
JTUCLUIUINHBIL.

[IpaBunbHO opraHu3zoBaHHas ypoBHeBas AuddepeHuaus 00ecrneunBaeT, n3ydeHnue
KKIbIM YYEHHMKOM KJacca MpOrpaMMHOrO Marepuaia B MoJHOM oObéme. Ilpu sTtoM ogHu
y4aniecsi yCBOSIT 3TOT MaTepuall LEIUKOM, IPYTHe YCBOSAT U3 HEr0 TOM MUHUMYM, KOTOPBII
MPEeIyCMOTPEH O00s3aTeNbHBIMU pe3ylibTaTaMU, a TPeTbH OyayT HMETh BO3MOKHOCTh
yIayOuTh W PacIIMPUTh CBOM 3HAHUS B XOJE OPraHM30BAHHOM Y4HTENIEeM, HO MaKCUMAaJIbHO
CaMOCTOSITEJIBHOM TIO3HABATEIBHOM JEATEIbHOCTH. [Ipym 3TOM KaXKAbli IIKOJBbHHUK HMEET
MpaBO BBHIOOpA YPOBHSI YCBOEHHUS U MO KaXKIOW KOHKPETHOM TeMe (pa3zieny) AUCUUILUIMHBI, a
BO3MOXHO M Kypcy B LeEJNOM. 3ajadeil yduTens SBISETCS COJEHCTBUE CTPEMJICHHIO U
MOCTYNAaTEeIbHOMY JIBMKEHHUIO 00ydaromierocst K 0ojiee BHICOKOMY YPOBHIO MTO3HABATEIbHOM
NesITeNIbHOCTH U 00pa30BaTENIbHBIX PE3Y/IbTATOB.

Texnonornuecku ypoBHeBasi AudQepeHuanis OCyleCTBUTCS Yepe3 MpelbsiBICHHUE
oOyJaromumMcst ydeOHBIX TpeOOBaHHMI IO KaXKIOMY M3 pPa3aesiioB ydeOHOro Marepuana
00s13aTeILHOTO YPOBHS B (POpME ATATIOHHBIX 3a/IaHUM.

Taxum oOpazom, 11eab ypoBHEBOU nuddepeHnnanuu: 00ecreunTbh YCBOSHNE 3HAaHUH 1
(dhopMupoBaHUE MPEAMETHBIX U O0MICYydeOHBIX YMEHUN Ka)XIbIM OOydYaroIHUMCS B 30HE €ro
OnmuKaiiiero pa3BUTHS Ha OCHOBE €ro OCOOCHHOCTEH B HCIIOJIB30BAHUS €T0 CYOBEKTHOIO
OTIBITA.

Peanuzanusi ypoBHeBo#l nuddepeHnmanuu npuaaeT CyHIECTBEHHOE 3HAu€HUE
MOTHBAIlMM U TO3HABaTEIbHOMY HMHTepecy oOydaromuxcs. Eciu y IMIKOJIbHUKA HE pPa3BUT
UHTEpEC K MpeaMeTy U Mpolieccy MOo3HaHUS U He c(hOPMHUPOBAHBI MOTHBBI OCO3HAHHOCTH U
JUYHOCTHOW 3HAUYMMOCTU [O3HABATEIBHON JAEATENbHOCTH, TO 3(P(HEKTUBHOCTH OOy4YEHHS
Oynet HeBbicokod. .M. Ilykuna [5] moka3piBaeT, 4TO MO3HABATENbHBIN WHTEPEC SIBISCTCS
CYIIECTBEHHBIM CpPEICTBOM OOy4YeHHs, ompenenseT (OpMUPOBAHHE MOJOKUTEIBHON
MOTHBAIMH B TIO3HABATEILHOM IPOIIECCE U B JAJIbHEHIIIEM CTAHOBUTCSI CBOMCTBOM JIMYHOCTH.
Takum o6pa3zom, ypoBHeBas auddepeHmanus oOydeHHs HEMbICIUMa 0€3 JIMYHOCTHO
MOTHBUPOBAHHOTO OTHOILIEHUS MIKOJIBHUKOB, KaK K 3HAHUSM, TaK U K MPOIIECCY UX YCBOCHHUS.

[Ipn wu3ydenun Ttembl auddepeHnnano BHYTPU KJlacca MOXKHO OCYILECTBUTH,
OopraHu3oBaB pa0oOTy B rpymmax. JleineHue Ha TpyInibl MOKHO OCYIIECTBUTh, YUUTHIBas
ypoBeHb 00y4aemMocTu y4yamuxcs (tadbnuua 1).

Takoe neneHue OTHOCUTENBHO, T.K. IPU MPHOOPETEHUH HEKOTOPOrO YPOBHS 3HAHUM
MOJKET OBITh JABWKEHHE U3 TPYIIIBI B TPYIIILY.

JuddepeHunpoBaHHBIH MOAXOA KENaTeIbHO UCMOJIb30BaTh MPU  aKTyaIU3alUuu
3HaHUH (Hampumep, yCTHbBIE 3a/laHMsl); HA YMEHHUE HCIOJb30BaTh MOJTy4YEHHbIE 3HAHUS MpPU
PELIEHNHN KU3HEHHBIX U MEXIIPEIMETHBIX 3a/1a4; IPU CO3AaHUU JOMAIIHUX 3a/1a4.
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Tabmauua 1

YpoBHH 00y9aeMOCTH yJaniuxcs

YpoBeHb XapaKkTepucTHKa rPyIIIbI Opranuzanus 1esTeIbHOCTH
o0yJaemMocTH
Bricokuit CWIBHBIE yJaluecs, 00y4YCHHE TEXHOJIOTHH ITOMCKA HOBBIX
(rpymma 1) o0aarone ryoOKuMH, 3HaHUH, padoTa C TOTOJIHUTEIHLHBIMHU
IIPOYHBIMH 3HAHUSMH, UCTOYHUKAMH HH(DOpMAITHH;
ymeroue IIPUBJICYECHUE K IIONCKOBOM
apryMeHTHPOBATb, NeSITeTHHOCTH, NCTIOIb30BaHHE
JI0Ka3bIBaTh, 000011aTh, TBOPYECKUX 3HAHUM, pellIeHue
3HAIONINE OCHOBHBIC HECTaHAAPTHHIX 33/1a4; (POPMHUPOBAHHE
METO/TbI PEIICHUS 3a]1a4; HaBBIKOB CAMOKOHTPOJIS 32 YCBOCHUEM
3HAHMUI.
Cpennmnit CpEeIHME y4aluecs, 00yueHHE TEXHOJOTHH TTOMCKA HOBBIX
(rpymma 2) 00magaronMe XOpouumMu 3HaHUH, padoTa ¢ yueOHUKOM;
3HAHHUSIMH OCHOBHBIX OpraHU3aINI0 CAMOCTOSTEILHON
(axToB, OJJHAKO HE BCETA | IEATEIHHOCTH PETPOAYKTUBHOTO U
yMeronire 000CHOBaTh YaCTUYHO-TIOMCKOBOTO XapakTepa,
OTBET, 0000IUTh, 3HAIOIINE | CAMOKOHTPOJIb 332 YCBOECHHEM 3HAHMIA;
OCHOBHBIE METO/IbI 0TOOp METOI0B, CIIOCOOCTBYIOIIMX
pereHus 3a1a4, HO YCBOCHMIO 3HAHUI HAa YaCTUIHO-
3aTPYIHAIONTUECS TIPH MTOMCKOBOM W TIOMCKOBOM YPOBHE.
pEIICHUH TBOPUYECKUX
3a/1a4, OHU HE BCeraa
paloOHaIbHO PEIIaloT
3a/1auu;
Huzknit cita0ble yUaluecs, | CO3JaHue MOJIOKUTEIbHON MOTUBALIUK
(rpymma 3) o0nagaronMe MHUHHUMYMOM | Yepe3 MPaKTUYECKYIO0 HANpaBICHHOCTH
3HAHUH, YMEHUH u | oOyueHus, CBSI3b c KU3HBIO,
HABBIKOB, JIOCTATOYHBIX JJISl | OPUEHTALMI0O Ha YCIEX, PEruCTpalIfio
ux MIPUMEHEHHUS M0 | IEHCTBUTENBHOTO  MPOIBHMXKEHUS B
oOpaslly, yMEIT OTBEYaTh | yUCHUHU; Co3/1aHue yCJIOBHIA,
Ha BOTIPOCHI, HE | IO3BOJISIOIIUX  KWKIOMY  YYEHUKY
Tpeoyromme 0COOBIX | OIICHUTh CBOE IMOJIOKCHHE M 00yMaTh
paccyxaeHui U | BOSMOXKHOCTH €ro YIydlieHusi; oToop
JI0Ka3aTebCTB, YMEIOT | METOJIOB, CIIOCOOCTBYIOIIMX YCBOEHHUIO
peliarh CTaHJapTHbIE | 6a30BBIX 3HAHWM Ha PENPOTYKTUBHOM
3a/1aun YpOBHE, (hopmupoBanue

MBICIIUTEIIbHBIX JICCTBUN U OMEpaIvu,
oOy4yeHHe TPEAMETHBIM YMEHUSIM U
HaBBIKaM.

I'pynnoBble 3agaHust MMEOT 3 ypOBHS
MPOJABUHYTHIN.3alaHusl 11 MHUHUMAJIBHOTO YPOBHS pacCUMTaHbl Ha OTPaOOTKY 3adaHui

OCHOBHOTO

00s13aTeIBHOr0

YPOBHS

MaTeMaTH4eCKOM

CIOKHOCTH: MHHUMAJIbHBIN, 0a30BbIi,

MNOATOTOBKH,  OHIPCACICHHOI'O

CTaHAapTOM O6pa30BaHI/I$I. 38.I[8.HI/I$I 0a30BOro YPOBHA HEMHOI'O YCJIOKHCHBI, Tpe6YIOT
JJOTHYCCKOT'O MBIIIJIICHW . HpO,Z[BPIHy’TBIfI YPOBCHb MpeAnojaract ymMCEHUC JOKa3bIBaThb,

MPUMCHATHL 3HAHUA.
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[Ipumep rpynmoBoipabOTel ¢ MpuMeHEHHEM AU GEPEeHIIMPOBAHHOTO MOJIX0Aa IS
yuamuxcs 6 kimacca mno TeMme «PemieHue CcHCTEM JMHEWHBIX YPaBHEHMHM C JIBYMs
nepeMeHHbIMU. CI0COOBI CII0KEHUS U TIOJCTAHOBKI:

I'pynna I:

1. Bripa3zure 0J1HO HEU3BECTHOE YEPE3 APYro€ U3 YpaBHEHMUS:
a)2x+y=15; b)0.9x+2y=18.

2. Haiigute penieHne CHCTEM YPaBHEHHI WM JTOKKUTE, YTO CUCTEMa HE UMEET

peleHui:
a) y—8x=283.1, ) —XX+4y:52, 0 6x-13y+1=2,
y=-X-6.9; §+¥=—4; 5x+10y-20=2.
I'pynna 2:
1. Pemure cucremy ypaBHEHMIA:
xX+y 13x-y 4
- = % 5(x+y)=7+4x,
a) 4 3 b) (x+Y)
x+6y 8x-3y _,. 3(x+y)=4-y.
14 10 ’
2. Haiinure 3HaueHne BBIpaXKEHHs 3X, —5Y,, €CIU (X, :Y,)- PEIIEHHE CUCTEMBI
YPAaBHEHUN:
17x-30y =12, b 29x +3y =-23,
—-5x+6y=-12; 19x—-21y = -61.

. . [2x=3y+1+(x—-y+5)=0,
3. Haiinure pemieHne CUCTEMbI ypaBHEHUM:
5x+y—-7-(8x+y+1)=0.

I'pynna 3:
1. Haiimure 3HauyeHust BwIpaxeHuid 1) 2x,-5y,; 2)0.5y,+0.2x,, ecmu

koopauHatel  A(X;Y)  SBIAIOTCS  pELICHHEM  CHCTEMbI  YPaBHEHHIA:
9,4x-0.2y+20.8=0,
—-6.5x-25y+12=0.

2. Bel y3HaeTe BeNMMUMHY caMOM OOJIBIION TmacTth OereMoTa, €ClIu Haiaere
pelieHue CUCTEMBbI ypaBHEHUU c 2 MePEMEHHBIMU:
3(x+y)—4x-1.2y+25=61,

X+60 13y +10x = 4(x—-119.5).

X—I0a TaKum yYrjioM MOXKCET pacllaxHyTb I1aCThb 66I‘6MOT; Y — CTOJIBKO
CaHTUMCTPOB JOCTUT'ACT PACCTOSHNUEC MCIKAY YCIIIOCTAMUA Oeremora.

3. Haiinure peuienue CHCTEMBI YpaBHEHHUI:
2,3x—-1.9y=0.8, M—M—OG
a) 4—3y+—5x—2:_45_ b): 5 6
4 3 = 8.5x-13y =-82.5.

JuddepeHnnpoBanHbI METOA COCOOCTBYET MCUXUYECKOMY KOM(OPTY yUE€HHUKA, T.K.
TOT SIBJISIETCSl aKTUBHBIM YYaCTHMKOM 0Opa30BaTeNbHOIO IMpoLecca, MPUHUMAET Pa3IMuHbIe
peleHust B XoAe pabOThl Ha ypoKe, BbIOMpas CTENeHb M3ydeHHs U (OpMY OTUYETHOCTH MO
CBOMM JIMYHBIM BO3MOXHOCTSIM. JTOT METOJ CIIOCOOCTBYET PpAa3BUTHIO  HaBbIKa
OTBETCTBEHHOCTH U OOBEKTHMBHOIO OIICHWBAHHUS CBOMX BO3MOXXHOCTEH, JeiaTh BEpHBIN
BbIOOP, B MOMEHT IPUHUMATh TOYHOE PEIICHHE.
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Takum obpasom, [uddepeHumpoBaHHBIH TOAX0A — OoJiee TSOKENBIA — THI
NEATeIbHOCTH, TPEOYIOIUN OT Y4YUTENs CEepPhe3HOW, CTapaTeslbHOW pPabOThI, TBOPUECKON
pa3paboTKH ypOKOB, Ha JOCTATOYHOM YPOBHE 3HAHHUE KJIacca, C KOTOPOMY OH IPETOAaeT.
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OLEHKA NOCTYIVIEHUSA NECTUIIUI0OB C OCHOBHBIMHU I'PYIIITIAMUA
IIUIIEBBIX NPOAYKTOB: PUCK IJIA 3I0POBbs HACEJIEHUSA

Crenanosa H.B.!, ®omuna C.®. %, IOcynosa H.3.2, Xaiipyauna JL.P.2, Manyase I'.T".!
(®dr40y BO «Kazanckuii @edepanvusiii Ynusepcumemy,
2Kazanckas 20cy0apcmeennan MeOUyUHCKAs aKaoemus —
Gunuan @®I'HEOY J[I10 PMAHIIO M3 P®)

B ycnoBusix HMMIOpPTO3aMEIIEHHUsS] HWHTEHCHUBHOE pPa3BUTHE arpONpOMBIIIIEHHOTO
komruiekca (AIIK) crpanbl u pernoHoB mnpuoOpeTaeT 0coOyi0 aKTyadbHOCTh, TJIABHBIM
o0pa3oM BBHUIY €ro 3HAYUMOCTU i1 OOECleYeHUs IPOJIOBOJIBCTBEHHONW O€30MacHOCTH.
Pecmyonuka TatapcTan BXOOWUT B TPOWKY JHAEPOB cpeau peruoHoB PD mo obvemy
MIPOU3BOUMOM CEJILCKOXO3SIMCTBEHHOU PO IYKITUH. O06ecrieyeHue XUMHUYECKOU
0€30MacHOCTH MHUIIEBBIX MPOAYKTOB SBISETCS OJHOW M3 MPHOPUTETHBIX 3ajad
roCcy/lapCTBEHHOW MOJUTUKH B OOJIaCTH 370POBbS HAceleHUs MU 370pOBOro nurtanus [l,
2].YcToitunBoe pa3BUTHE CEJIHCKOTO XO3SIMICTBA HA COBPEMEHHOM JTalle IMpeaycMaTpUBaeT
UCII0JIb30BAHME MECTULUAOB M MUHEPAIbHBIX YAOOPEHUH, CIIOCOOCTBYIOIIUX COXPAHEHHUIO
ypokasi M CHIKEHHIO Ouonornueckux yrpo3. Ilo manabsiM [IponoBoibCTBEHHOH U
cenbckoxo3siiicTBeHHo opranmzanmun  OOH  (DPAQO), 06e3 mpoBeneHUs cCrenuaIbHbIX
MEpPOTPUATHII TIOTEPH YypoXKask OT KOMIUIEKCa BpenuTeneld, Ooyie3Hel pacTeHHUil, COPHSIKOB
Moryt aocturath 25-30% [3,4]. Ha ceroansmHuii 1eHb, BO BCEX BUAX MPOJOBOJIBCTBEHHOTO
CBIPbSl U MHIIEBBIX MPOJYKTOB KOHTPOJIUPYIOTCS Xjopopranudeckue mnectuuuasl (XOII):
rekcaxjopuukiorekcan (o, P, y - uzomepsl), AT u ero merabomutbl. MOHHTOPHUHT
0€30MacCHOCTH MHUIIEBBIX MPOAYKTOB SIBISIOTCS BAXXKHBIM HCTOYHHKOM HHMOpManuu s
OIICHKHM XPOHHYECKOTO BO3JCHCTBUSA OCTAaTKOB TMECTHUIMAOB Ha MOTpeOuTeNns Ha
pEeruoHaIbHOM YpoBHE [5, 6] W corjJacHO OLEeHKaM MeXIyHapoaHbIX OpraHu3anui
(®AO/BO3, EFSA), Baxueiimieii moacucTeMoil OIIEHKH PUCKa NI 3/I0pPOBbs HACENEHUs MPU
MOCTYIJIEHUH XUMUYECKUX BEUIECTB C PAllMOHOM MUTaHUs [7].

Lenp nccnenoBaHus - OlLIEHKAa HEKAHIEPOTE€HHOTO PHUCKA Ui 3J0POBbS B3POCIOro U
nerckoro HaceneHus r. Kazanp mpu moctymiaeHUu xiopopranndeckux nectuiuaos (XL,
JJT) c paituoHOM UTAHUS

Martepuansl u MeroApl. B ananu3 Obln BKIIIOUEHBI JaHHbIe LleHTpa mHbOpMauu u
aHanmm3a MunucTepcTBa 3apaBooxpaHeHus PecnyOnmuku Tartapctan (PT), Munucrepcrsa
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9KOJIOTHM W TpupofHbeix pecypcoB PT, mabopatopuu DBY3l «llentp rturueHsl u
snuaemuonorun B Pecmybmuke Tartapcran» 3a mepuon ¢ 2010 mo 2017 rox. Omnenka
BO3JICHCTBUS TIPOBOIMIIACH HA OCHOBAHUU PE3YJIbTATOB aHAM3a OCTATOYHBIX KOHIICHTpAIUI
JAT u I'’XII B nuieBsIx mpoayKkrax Ha poBHe Meauanbl (Me) u 95-ro npornentuis (Perc) B
cootBercTBUU € P 2.1.10.1920-04 «PykoBOACTBO 1O OLIEHKE pPUCKA AJISl 3[J0POBbSl HACEICHUS
P BO3JCHCTBHH XUMHUYECKHUX BEIIECTB, 3arPSI3HSIONINX OKPYXAIOMIYI0 cpeay». s oneHkn
9KCMO3WIIMU HWCIOJIb30BANIM JaHHbIC (akThdeckoro mwraHus nereit 3-6 mer 1. Kaszawb
(menro/lermapTaMeHTa MPOIOBOJILCTBEHHOTO TUTaHUsS PT M pe3ynbTraThl aHKETHO-OTPOCHOTO
METOJ/Ia WHJMBHUIYyaTbHOTO M ceMelHoro murtanus. OIEeHKa SKCHO3WIMH JUIS B3POCIIOTO
HaceneHus Obuta mposezeHa mo Me u 95thperc xonunentpanuit AT u I'XII' B oCHOBHBIX
TPYIIIax MPOJIyKTaX MO JaHHBIM TrOoCylIapCTBeHHOU ctatucTuku PT. 3HAUeHUS TOMYCTHMBIX
cyrounsix 703 (JCJl) meicTByrONUX BEMIECTB MECTUIIUAOB ObUTH MOJYyYEHBI U3 0a3 JaHHBIX
(TH 1.2.2701—18, EU, EPA, WHO).

Pesympratel. OcnHoBuo#t Bkiang ['XIIT u /T B oOmyro cymMMapHYIO 3KCITO3UIIHIO
B3POCJIOTO HaceJIeHUs1 BHOCAT Ha ypoBHe Me u 95-ro Perc cienyroiue rpymibl IpoayKTOB:
3epHO, KPYIsIHBIC, XIe000ynounsie umenus (40,68%-58,71%) u mmoaooBomHAS PO TYKITHS
(5,62%-12,34%).). Puck mocryminenus JJ/IT ¢ OCHOBHBIME TPYIITIAMH Y B3POCIIBIX Ha YPOBHE
95-ro PerccooTBeTcTBYeT HHM3KOMY YpOBHIO (Ko3ddunuent omacioctn HQ=0,48 - 1,85). Ha
ypoBHe 95-ro PercObur ompeneneH HaCTOPAaKMBAIOUINI ypOBEHb PHCKa MPH MOCTYIJICHUH
I'XII (HQ>3,0). MccnenoBanus moka3ajiy, YTO ¢ MPOAYKTaAMH MacCOBOI'O CIIpOCa B3POCJIOro
1 JIETCKOTO HACEJEeHMs IMOCTyNaeT MakcuMaibHOe KosmdecTBo XOII: ¢ 3epHOM, Kpynamu u
xJ1Ie000YTOUYHBIMU H3JCIUSIMHU Y ieTer - 10 67% - 72,29% I'XII u JAT Ha ypoBHe Me u
64,16% - 78,28% na ypoBue 95 Perc, no 12,41% IOAT u 5,94% I'XUID - ¢ ¢pykramu u
oBoIaMu; peida u peidousie mpoaykTel (T - 10,76% - 12,62%;I'XII" - 3,38 - 5,94%).
[ToBeimenHoe 3naduenue coaepxanus AT u I'XII B 3makax u x1e000yI0UHBIX U3IETUIX HA
ypoBHEe Me u Ha ypoBHE 95-TO MepIeHTHIs I ASTe ompeeNsaeT CpeaHNil YPOBEHb PUCKa
(HQ = 1,26-4,04), a mo I'XIII" - 3a upe3BBIYaliHO BBICOKHI ypoBeHb pucka (HQ =
14,12)(Tabn.1).

Tabmuma 1
Pe3ynbTaThl KOMIIJIEKCHOM OILEHKH HEKaHIleporeHHoro pucka noctymienus XOII ¢
PaIMOHOM MHUTAHUSI B3POCIIOTO M IeTCKOro HaceneHus r.Kasanpb

IlecTunuael B3pocabie Hetu 3-6 ner
HQ Me HQ 95-i1 perc HQ Me HQ 95-i1 perc
AT 0,48 1,85 1,26 4,04
I'xXur 1,83 511 5,95 14,12
HI(cymmapnsiit) | 2,31 6,95 7,21 18,16

PanxupoBaHre NHUIIEBBIX MNPOAYKTOB MO BKIaAy B BEIWYHHY CYMMAapHOTO
HekaHlleporeHHoro pucka mnoctymienus ['XI[[T ¢ OCHOBHBIMH TpyIlmnaMu MPOJAYKTOB
nokasano, uro 47,8% Ha ypoBHe Me u 41,8% Ha ypoBHE 95-T0 nepLEHTHIIS IPUXOIUTCS Ha
MOJIOKO M MOJIOYHbIE MpPOAYKTBl.  Bropoe Mecto 3anmmaer mnoctymienne ['XIHIT c¢
3€pHOBBIMH, KPYISTHBIMH U XJI€O00YIOYHBIMU H3ICIHAMHU, COOTBETCTBEHHO 34,2% u 32,4%.
Ha 3-em mecte mo Bkjiagy B CyMMAapHBIM ypOBEHb PHCKA pacrojiaraercsl MIOJOOBOIIHAsS
npoaykiusa. KommiekcHas onenka nocryrmienus JIJIT u XTI Ha ypoBHE 95-TO nepiieHTUIIs
OTHOCHTCS K MOKa3aTessiM BBICOKOTO YPOBHSI HEKaHIIEPOTE€HHOTO BO3ACMCTBUS HA 3J0OPOBbE U
ypoBHrio pucka (HI =13.41).

YcraHnoBieH HacTopaxuBarouuii koadduuuent onacuoctu (1,1-3,0) ams B3pocibIX OT
Bozzaeiictus ['XIIT (HQ = 1,831 nmo Me) u JJAT (HQ = 1,847 no 95thperc) u nmereit ot
noctyrmienus JAT (HQ = 1,256 mo Me). Pe3ynbraThl KOMILIEKCHON OLIEHKH YCTaHOBUIIH
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BBICOKUI ypPOBEHb pHCKa Juis B3pocioro HaceneHus mno Bkimaay XU (HQ = 5,11 mo
95thperc), ms merckoro HacenaeHus mo Bkiaaay JJAT (HQ = 4,04 mo 95thperc) u XL (HQ =
5,949 mo Me, 14,538 mo 95thperc). IlonydeHHbIE YPOBHH CYMMAapHOTO pPHUCKa SIBIISIFOTCS
HEMPUEMJIEMBIMU ISl BCEX T'PYII HACEJICHUS U MPU UX JOCTHXKEHUHM TPEOYIOT MPOBEICHUS
9KCTPEHHBIX MEPONPHUATHH 10 CHIKeHUIO. [1o pe3ynbraTtam ucciieoBaHus ObUIA BBISBIICHBI
oOmieTokcHueckue cucteMHbie 3PpPeKTsl co cTopoHBI 3HIOKpUHHOH (31,1%), MoUenooBOM
(24,8%) u numeBapurenabHOM cucteM opraHusma (27,9%), JnutenbHOe XpPOHHUYECKOE
ynotpebiaeHue mpoaykToB mutanus, coaepxkamux octarku JJAT m I'XUI ¢ ocHOBHBIMHU
rpynnamMy MPOAYKTOB MPEACTaBISET B IMEPBYI0 OYEpeIb MOTCHIIMAIBHYIO OIMACHOCThH IS
SHJIOKPUHHOW CHUCTeMBbl HacelneHus T. Kazanb u sBisercss (akTopoM pucKa pPa3BUTHUS
3a00JIeBaHMil y B3pOCIIOTO HACENICHUs, CBSA3aHHBIX C cHHApoMoM endocrine disruption
(caxapHpiii amaber 2-ro  TUMA, TMATOJOTHS  UIMTOBUIHOM  JKEJe3bl, HApYIICHHUE
pPeNpOaYKTUBHOM (YHKIMM M pa3BUTHE TOPMOHAJIBHO-3aBUCUMBIX omyxonen). Ilo
pe3ynbpTaTaM MCCIeoBaHus, MpoBeaeHHBIX yueHpiMu KDV B 1. Kazans [5, 8], mokazaHo, 4To
MECTUIM/IBI  OTIPENICNIAIOT HAWOOJNBIINI BKIaN B CyMMapHblii uHaekc omacHoctu (HI),
00YCJIOBJICHHBI KOHTAMHHAIIUEH BCEX HMCCICIOBAHHBIX MHUIIEBBIX MPOIAYKTOB I 000MX
rpymn Hacenerus o Me u 95thperc (IXIT - 63,26 — 68,60% u 60,52 -64,25% u 1T 14,49
- 16,44% u 17,87 - 20,50% cooTBeTcTBeHHO). BKjIaa OCTalbHBIX XUMHUYECKHX BEIICCTB HE
TaK 3HaYuTEJCH (CBUHIIA, MBIIIbSIKA, PTYTH, Kaamusi) u coctaBiseT oT 0,33 10 9,89% no Me u
ot 0,14 mo 10,43% mo 95thperc. Kpome Toro, kak y B3pOCIbIX, TaK U y JETEH CYIIECTBYET
BbICOKMIT ypoBeHb (HI>6) pucka cucremHblx oOmeTokcuyeckux 3¢GGeKToB s
MUIIEBAPUTETLHOM,  MOYENOJIOBOM W TOPMOHAJIBHOW  CHUCTEM,  OOYCIOBICHHBIN
MPEUMYILIECTBEHHO KOHTAMUHALIMEN MUILEBBIX MPOIYKTOB MECTUINAAMU.

CoBpeMeHHbIE Hay4HbIE HCCIEAOBAHMSI CBUJETENLCTBYIOT, YTO TMOAXOABI K
0€30MacHOCTH MUTAHUS HA OCHOBE METOJOJIOTUM OLEHKH PHCKAa OTBEYAIOT COBPEMEHHBIM
MEXAYHapOJAHBIM YPOBHSIM OIIEHKH, HO TEM HE MEHee, NMPEABbSABIAIOT TPeOOBAaHUS K YUETy
TPyNIn  HaceJIeHWs, Haubojee TOJBEPKEHHBIX pHUCKaM (IeTH), KOMOMHHPOBAHHOMY
BO3JICICTBHUIO XMMHYECKUX BEIIECTB, MOCACACTBUM ISl SHAOKPUHHOM CHCTEMBI U HEPBHOMU
cucteMbl IUIoAa. [IeCTUIMABIOTHOCATCS K TpYIIe XUMHUYECKUX BEIIECTB DPa3pyLIAIOLIUX
suaokpuHHyto cucremy (EDC), oTnanénnbie nociaeacTBUsL KOTOPBIX UTPAIOT ONPEACISIONIYIO
poJib B MX DPa3BUTUM BO B3pociioM Bo3pacte.llo HammM AaHHBIM, BEJIWYHHA CYTOYHOMN
skcro3unuu XOII ¢ 0CHOBHBEIMH TpylIlaMu MPOAYKTOB Y JIETEH MpeBhICHIIa HA YpOBHE Me B
2,6 paza u B 2, 2 pa3a Ha ypoBHe 95 Perc paza aHaJOTMYHBIM IOKa3aTelb y B3POCIIOTO
Hacenenus r. Kazanp. [lonydennble gaHHbIE CBUAETENBCTBYIOT O HEOOXOAMMOCTH YCHIICHUS
KOHTPOJISI OCTaTOYHOI'O KOJHMYECTBAa MECTUIMJIOB B IMHIIEBBIX IMPOIYKTAaX, COCTABISIONINX
Jerckuii paumoH [9, 10]. BeisBlIcHHBIE BBICOKHE PETrHMOHANBHBIC YPOBHHM PHCKA Pa3BUTHUS
HekaHieporeHubix a¢pdekror I'XIIT m AT npeanosararoT NPUHATHAS SKCTPEHHBIX
MEPOTIPUATHI 10 €r0 MUHMMU3ALUU U TPOBEACHUIO 03[0POBUTEIBHBIX MEPONIPUITUN CPeIr
JeTckoro HaceneHusi. VMeroluecss JaHHBIE IMOKAa3bIBAIOT, YTO BO3JIECHCTBUE MECTHUIIUIOB,
KOTOpbIE MOMAJAI0T B OpraHu3M jereil 3-6 JieT BMecTe ¢ MPOAyKTaMu MUTAHUSI, Yallle BCEro
UMEIOT OTCpOYEeHHBIE A(P(PEKThI, YTO MOXKET CTaTh CEPhE3HON MPOOIEeMOM IS CHCTEMBI
obiecTBeHHoro 3apaBooxpanenus [11, 12, 13]. [laHHBIe XPOHHUYECKOTO TMOCTYIJICHHUS
MECTUIMAOB C TPOAYKTAMHU TMUTAHUS TMO3BOJSIOT HUACHTU(PUIHUPOBATH COCTUHEHHUS C
MOTEHIUAJIbHBIMU YPOBHSMH OIMACHOCTU JUISI 3/I0POBbSI HACEJIEHUS U €r0 YyBCTBUTEIBHBIX
TPy, U KOHTPOJHMPOBATH C BHICOKMM IPHOPUTETOM, BKIIOYATH B NMEPEUYECHb MPUOPUTETHBIX
3arps3HUTENEH PErMOHAIBLHOTO COLIMAIbHO-TUTHEHUYECKOTO MOHHUTOPHHTA 3a
0€30MacHOCTHIO MUIIEBOM MPOAYKIIMHHA OCHOBE yueTa UX CTOMKOCTU B OKPYKAIOIIeH cpene,
AKKyMYJISIMU B MUILIEBOM LIETTH U OTAAJIEHHBIX MOCJIEICTBHIA.
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KA3AKCTAH PECITYBJIMKACBIHBIH AYBLJI IHTAPY AIIBIVIBIT BIHBIH

TEOTPA®USICHIHA OPAIl MHHOBALMSIIAPABLI KOJJIAHY MEH EHTI3Y/IH,

O3EKTUIII'T

Taiizkanosa M.M., Teseren H.C.
(M. Kosvibaes amvinoaevt CKY)

AYLIJ'I [rapyalblIbIK CaJIaCbl, SKOHOMUKAHbBIH 0acThl cajlaJIapbIHbIH 61p1He KartaJbl.

KazakcTaHHBIH ayblil IIapyalllbUIBIFbl OpOip OOJBICTBIH Teorpad).UsuIbIK JKOHE KIMMATTHIK
epeKuIeNikTepiHe Oaiiya.HbICTBI JKy3ere achblpbliaael. bi3giH emimizain aymarsl HIbiFbic
Eypona men Opranslk A3zusja opHamackaH, oHbl Apan skoHe Kacnuil TeHi3mepi *Kyampl.
KpicTa Kap MeH CyBIK, aJl )ka3/1a KYpFaK *KoHE bICTBIK.

Kazakcranna aybul IIapyallbUIBIFBl ASCTYPJI TYpA€ 2 HEri3ri cajara OesiHEII

BipinmrizeH, eciMaiK MapyanbUIbIFbl — aybll MIApyalllbUIBIFBIHBIH HeT131. Enjie xkyrepi, cyJsl,
Tapbl, apra, KapaKyMbIK, KYpilll jkKoHE kKa3/blK Ounail CUsSKTHI nakpuinap ecipinemi. Conmaii-
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aK, alTapibIKTal JKepAl Maiibl JaKbUIIAp KOHE KAHT KbI3bUIIIACH! anajbl. COHBIMEH KaTap
KY3iM, KayblH, ajaMma, KapToT, 3bIFBIP JKOHE MaKTaHbl Ja aliTa KeTKEeH oH. ExiHmrici, Ma
[IapyallbUIbIFEl ipi Kapa, COHBIMEH KaTap eIIKi, IIOIIKA, TYHe, JKbUIKBI JKoHEe KOW ecipymeH
cunarranaael. Enpiri perre Ka3akcTaHHBIH aybul NIAPYyalIbUIBIFBIHBIH —TeorpaduschiH
KapacThIPANBIK.

Onrycrik KazakcTaHHBIH aybul [IApYallbUIBIFBI: Tay OOKTepiHJeri JKOFaphl aya
TeMIepaTypacsl JKaraailbiHaa Aamyna. Erep MmyHa xacanapl cyapyasl YHBIMIACTBIPY TYPBIC
0osca, 013 TeMeKi, KaHT KbI3BUIIIACKHI, KYpIlll )KOHE MAaKTaJaH >KaKChl OHIM >KHHAW alaMbI3.
By aiimakTa *Ky3im ecipy e eTe THIM/I.

Counrycrik KazakcTaHHBIH aybll MIApYamIbUIBIFBl €TTI-CYTTI MaJl MIapyallbUIbIFbl MEH
KYC IIapyallbUIBIFBIH JIaMBITy/la Tamalla HITHXelep KepceTinm oTblp. Aunaiiga CoJTycTiK
KaszakcTannarsl Herisri caja — KOWIIapyallbUIBIFBl. ©OC.IMIIK I[IapyallbUIbIFbl HETI31HEH
ACTBIKTAaH TYPaJbl.

eirpic  KazakcTaHHBIH ayblUl [IAPYalllbUIBIFBl CYapbLIMANTBL.H EriHIIUIK OOJIbIN
Tta0ObuTanel. JKepaiH kem Oefiri KyHOarbic ecipyre apHaifaH. bypinak, cyibl, Oumail sxoHe
KelOIp KeKeHICTep e3eHJepre *akblH xkepae ecipuieni. ET ko.He CyT mIapyalibUIbIFbl TE€3
JAMBIT KeTel.

bareic Ka3zakcTaHHBIH aybll MIapyalIbUIBIFBI HETI3iHEH Majl IapyamlbUTbIFbIHA
HETI3JIENITeH, OHBI YJKEH WIAJFBIHIAp MEH JKalbUIBIMAapMeH cumaTtaiansl. KeOinece
Tyienep, Koiiap MeH KbUIKbLIap ecipiiesi. Erictik xepnepain mamame.H 70%-b1 6unai, an
KaJIFaH OeJliriHae Kapa Oumai, Tapsl xKoHE apra ecipiie.

byrinne, Kazakcran Pecnybnukachkl ©31HIH 1IIKI HapbIFbl MEH JKaJllbl SKOHOMHKACHIH
KakcapTy MakcaTblHAa TYpJl SKOJAApAbl >KOHE pecypcTapibl, IIapyallbUIbIKTap.Ibl
KapacTeIpanbl. bymapnaelH KaTapplHa 3amMaH TanaOblHA call  COMKECTCHIIPUITEH —ayblil
HIapyalbUIbIFBI J1a JKaTajbl. AybUT HIapyalIbUIBIFBIHIAFBl HHHOBALMATIAP SPTYPIIl cajanapaa
OesiceH Il KOMAaHbIIAAbl: OCIMIIK IIapyallbUIbIFbl, MaJl MIAPYaIIbIIBIFBI, OHIM/II KaliTa OHACY
xoHe T.0. XKanmel, nHHOBausIap GepMepaep i KYMBICHIH KEHUIIETYre, COHIali-aK OHBIH
KIpiCiH apTThIpyFa MYMKiHIIK Oepeni. Otker 100 >kpln imriHae oaeMJe KONTereH FhUIBIMHU
YKAHAJIBIKTAP AallIbLIBIN, KOCIIKEpJepre OHIMIUIIKTI apTThIpyFa, TAaObIHHBIH TE€HETUKACHIH
YKaKcapTyFa, MaJl 0achlH KOOCHUTyTre, aybUIapyallbUIbIK calachlHIa KoOIpeK medepirik amyra
KOMEKTECETIH KepeMEeT TEXHOJIOTHSUIBIK OHIMIEp maija O0JIbI.

Kazakcran yiiiH aybul mapyanibuIbIFbl OHAIPICIHIH SKCIOPTTHIK OaFIapbhlH TaMbBITyFa
YMThUJIA OTBIPBIIN, AaybLI MIAPYAIIbUIBIFBI OHIIPICIH JKOHE CEPBUCTIK HHOPPAKYPBUIBIMIbBI
JaMBITYJIBIH ~MaHbI3bl 30p. byinm MiIHAET arpoeHepKoCINTIK KEIIEHHIH TEeXHHKAJIbIK
KapaKTaHBIPBUTYBIH YIIFAUTYMEH, aybUl IIApYyallblIbIFbl OHIMIEPIH KaiiTa eHACYIiH Ka3ipri
3aMaHFbl TEXHOJOTHSUIAPBIH EHTI3yMEH, MalllMHalap MEH >KaOAbIKTaplbl kainra OepyMeH,
yCaK aybul IIApyalllbUIBIFBl OHIIPYIIIEPIH OIpIKTIpyre >KOpAEMIECYMEH, AalbIH aybll
IapyallbUIBIFBl OHIMIH OHIIPYAIH TOJBIK IMKJIBIH JAMBITYMEH, aybUIABIK >Kepliepe ayblil
[IapyalbUIbIFbIHA KATMAUTBIH OU3HECTI JaMBITYMEH JXOHE aybULABIK KPEIUTTIK KYHeHi,
TYTBIHY KAaybIMJACTBIKTapbl MEH KOOIMEPAaTUBTEPAl WHCTUTYUHUOHAIIBIK JaMBITYMEH
0aliTaHBICTHI.

CoHbIMEH KaTap, MEMJIEKET aybll IIapyalllbUIBIFBIHBIH HHHOBALMSAJIBIK JdaMYybIHA,
OHBIH FBUIBIMU-TEXHUKAIIBIK, HWHKECHEPIIK-TEeXHUKANBIK JaMyblHa KOJJay KepceTei.
KazakcTaHHBIH aybll [IapyallbUIBIFBI  OJNEYETiHIH JaMyblHa Kapail arpoeHEepKoCcimTiK
KEIIeHHIH TeXHHUKAJIBIK >KapaKTaHbIPbUTY CallaChlH apTThIpyFa kel keHin Oeminexdi. Kasipri
3aMaHFbl TEXHUKA MEH ayblJ [IapyalIbUIbIFBIH MEXaHUKATAHIBIPY KYpalIapblHa KaKeTTUTIKTI
aHBIKTAUTHIH (pakTOpiIap OHIIpiC TEXHOJIOTHSICHIHBIH ©3repyl, yAeMell MaMaHIaHy >KoHe
JaMBIIl  Kelle JKaTKaH aybll IIapyallbUIBIFBIHIAFEl  OHIIPICTIH MIOFBIPIAHYBI, aybLI
[IapyalbUIBIFbI TEXHUKACBIHBIH CaHIBIK JKOHE CamallbIK jKal-Kyii OOJIBIN TaObLIa IbI.
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EniMi3aiH aybpll MIapyambUIBIFBIH JAMBITHIN, KaHA JCHICUre KOTepy apKbLIbl dJIeM
enzepiMeH Oacekere Tyce ajaThlH KaOUICTTUIINiH apTThpy MEH OHIMHIH IIBIFYBIH ecipy,
Oyrinri KyHHIH MaHBI3Obl MocenenepiHiH Oipi Oosbin caHamagsl. Ka3aKCTaHHBIH aybLl
[IapyallbUIBIFBl UMIIOPTTAYIIbI €JIep/.iH apachl.HAa carachkl OOMbBIHIIA KOFapel MapTelere
ue. JlerenMeH, ©CiMiH apTThIpy YIIiH OYTiHT1 3aMaHFbl MHHOBAIHSUTBI TEXHOJIOTHSIIAPFA JIETeH
KQXKETTUTIKTIH JKOFapbl EKE.HJIIH eCKepe KeTy KaKeT. OJIEMHIH aybUl IIapyamlblIbIFbI
OOMBIHIIIA OHIMJIUIITIH CABICTBIPATBIH OO0JICAK, €NIMI3MIiH KepiHiH KeH OalTak OOJFaHbIHA
KapamacTaH, xepi 0.i31ikiHeH 66 ece ki emaepacH (['ommanaus) TemeH. JleMek, OTaHIBIK
ayplJl IIAPYalIbUIBIKTBI JAaMBITyZa oJi Jie HICHIUIMEreH MoceienepAin Oapsl pac. by
MOcemeNiep/li allblll  Kapacak, OIpiHIII peTTe OpHHE JXEPJiH KYHApPJBIFBIH HBIFANTy MEH
WHHOBAIIMSUIBI TEXHOJIOTHSJIAPFA JIETeH KAKETTUTIK TYPAThIHBI OSNTiTi.

Kazipri Tanma, 0.3a1H enge Oyl TexHoJoOrusuiap OIpTIHIEN €.Hri3umim, O1pa3sl
xocrapra KOWbUIbIl OThIp. Ocbl perte, EnbGachlHbIH yYCBIHBICH OOMbIHIIA aWTBHUIFA.H
«arpapiipl cajilaHbl IUQPIAHIBIPY» K0OACHIHBIH MaHbI3bl 30p. COHBIMEH KaTap, OyTiHiae
KOJIAHBICTAa KYPI'eH TEXHOJOTHSUIAPIBl KOHE JXKaHA TEXHOJOTHSIIApIsl MOJACpHU3AIUSIAY
MEH MEMJICKETTIK KbI3METTep/i OaphIHINA OHTAMIAHABIPY MEH aBTOMATT.HJBIPY, «aKbLIIBI
TeXHUKAHB», «aKbUIABI (epMaHbD EHTI3YIl jKa.H-KAKThl KapacThIpy Kepek. MoceneH,
QJIKANTAFbl KYMBICTBIH 3JICKTPOHIBI KapTachlH JKacay, >KYMBICTBI KOMITBIOTEPIe JKYKTeII,
KYPBUIFBIHBI JKBUIIAMIBIKKA CaJIBIT KiOepimn, 0ap KYMBICTBI CIIYTHHK II€H JIPOHIAP apKbLIbI
OaKpLIam OTHIPATHIH JKarjald Tyael. by OakplIaymapIbplH apKachlHJA, THIHAWTKBIIITAD J1a
yHeMeniHeTiH Oonapl. OChIHIAad WHHOBAIMSUIBI  TEXHOJOTHSJIAD aAPKBUIBI  eTIMI3IIH
IapyallbUIbIFbl, TOMBIPAKTHIH KYHApJbIFBIHAH OacTam, TINTI ajKanThlH Kal >KepiHae
3USHKECTEp/IiH OacKaHbIHA JIeHiH Te3 aHbIKTal anartbiH Ooyabl. OChl peTTe, MHHOBAIUSIIBI
TEXHOJIOTUsIIap/IbIH KOJIaHBUTYBIH LIET €1 MaMaHIapblHaH YHPEeHreHIMI3/1 aifiTa KeTy KaxkeT.
A eniMi3 aybuUl MIApYyalIbUIBIFBIH OJIaH Opi1 apTTHIPY YIIIH dJ1i Jie KaHa WHHOBAIHMSIIAPIbI
eHrizinm, Oacka Ja meT enAepliH TIKipuOeciH 3epTreyl kKepek. EH maiimanmbichl peTiHe,
KEPIHIH KYHapJIBIFBl MEH TaOMFU — KJIIMMATTBIK YKCACTBIKTAphl 0ap, aybll HMIapyallbUIbIFbIH/IA
30p JKETICTIKTEpre >KETKEH eNIepAiH ToxkipubeciHe YHUICeK Oomaapl. ByriHri TaHmarbl
QJIEM[IIK aybll IIapyallbUIBIFBIHIAFEl MHHOBALMSUIBI HJESIapabl KapacThIpaThlH OOJICaK,
aTayJel OipHele HHOBanMsIapabl oenruienik. Onap kenecinei:

- AybUllIapyalibUIBIK — JKepyiepiH OakbUlayFa apHalfa.H  VIIKBIIICHI3 — YINY
anmapartTapbl. MyHAall MallMHaNap aybUINIApYallbUIBIK KEPJEPIHIH KapTalapblH YaKThLIbI
acayra raHa emec, coHbiMeH KaTap NDVI Bererau.usnblKk MHIEKCIH TajljayFa MYMKIHJIK
Oepeni. Aybpul mapyambuiblFbiHna UAV  maljganany Jakplgapiarbl — apaMInenTepi
Oakpliayra, TOIBIPAKTHIH TE€TEPOrCHAUIINIH JKOHE aypylnapAblH JaMyblH —TajjaayFa,
CKPUHHHITIK KYpec XKYyprizyre, Kaprara Tycipyre >koHe T. 0. MyMKIHIIK Oepe/i.

— ABTOMATTBl 0acKapy aybUIIApyallbUIBIK MallMHAadapbl. ABTOMATTHl TYPAE
0acKapbUIaThIH TPAKTOPJIAPABIH KYPBUTYybl OYKLT onemzae Jamyza. AJFalIKel MPOTOTHUIITEP
Ka3ipAiH e3iHae Oap. MyHmail mammHamap >Kepi.i alaMchl3 ©3iriHeH OHJICI, ajjbIH-ajia
OargapiaManaHfraH cueHapuid OoiibiHIIa kuHAil ananel. COHBIMEH KaTap, apaMIIenTep MeH
JTaKbUIIAPIBIH aypyJdapblH 0N aHBIKTayFa JKOHE KaKeT OOJIFaH >Karaaia XuMUSIIBIK 3aTTap
MEH THIHAUTKBIIITAPAbI 191 KOJAaHYyFa apHaJlFaH [IaFbiH poboTTap 6ap.

— AybUT [IapyalllbUIBIFBl  OHIMJIEPIH OHJEY/l, CaKTayJdbl KoHE OHAIpYIi
aBTOMATTaHJBIPY. AYbUI IAPYalIbUIBIFBI 00BEKTUIEPIH aBTOMATTAHIBIPYIBIH MHHOBALIUSIIBIK
TEXHOJIOTHUSIIAphl OAPIBIK MPOIECTEeP/l, KYPBUIFBUIAPABI KOHE TEXHOJOTHUSIIBIK MPOIECTePIi
TOJIBIK aBTOMAaTTaHABIPYFa MYMKIHIIK Oeperi. byn eHmipicTiH TOKTanm KalyblH KbICKApTYFa,
anam (akTopblH OapblHIIA a3alTyFa >KOHE OHIMIUIIKTI apTTBIPYFa, aCTBIK BICHIPAObl MEH
carachlHbIH HaIllapiayblH a3aiiTyFa MYMKIHJIK Oepei.

— JlaTuukTep, CeHCOpIap >KOHETEXHOIOTUSIIBIK TPOIeCTeP/Ii aBTOMATTHI 0acKapy
Kyienepi. Aybll IIapyanIbUIbIFBl AKANTAPBIHBIH Ke3 KeIreH KepiHae OpHalacKaH JaTYUKTEp
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OakpUIaHATBIH JAKbLIAP MEH KOJIKTIH MapaMeTpiepiH: bUIFAIABUIBIKTBI, TEeMIIepaTypaHsbl,
KOpJIap/bl, OTBIHABI, OCIMIIKTEPAIH ACHCAYJBIFBIH pajroapHaap apKbUIbl Y3HIKCi3 Oepe
anaapl. AJIBIHFAH JIEPEKTep CepBepAe CaKTajaJbl )KOHE IIAapyallbUIBIK OaciblapblHa KaHaal
na Oip mapangapabl KOJIAa.Hy KaXKETTIrl Typalibl Keaed eCKepTill TalgaHaibl.

- ACTBIKTBIH ©piCTEH cypieMre JIHiHri KO3FaiabIChiH Oakpuiayra apHanrad GPS
mwiorrepiaepi MeH ACS xyhenepi(kipyai Oakputay koHe Oackapy kyuenepi). GPS
IUTOTTEPJIEPiHIH apKaChIHIA AybUIIIAPYaIIbIIBIK TEXH.MKAIAPBIHBIH KO3FaJIbIC OAFBITHl YHEMI
KaJaFaJlaHbIll OTHIpabl. AJl aybUIIIAPYaIIbUIBIK KOJTIKTEpiHe Kipyni Oakpuiay jkoHEe Oackapy
KyHenepi Tek Oenrini Oip MamIMHANAPABIH TOKKA KipyiH HEMece MIBIFYbIH KaMTaMachl3 €Til
KaHa KOWMaipl, COHBIMEH KaTap MAaIlWHAHBIH Kipyl MEH IIBIFYbl K€3iHIE OHBIH IIaHAFbIH
enmieyal GoTo KoHE BHJIeoFa OeKiTyl Ky3ere acelpaabl. JKakcel 60Hyc — Oy OpyTrTo MEH
KOHTECHHEP/IIH CaJIMarblH aBTOMATTHI TYp/E aHBIKTAy.

- Hakre! erinmunik. byn TepMuH anabiHFbI OapiblK MHHOBAUUSIApAbIH CUHTE31
Oonbin Tabbutagel. HakTel eriHmuiik reorpadusanslk axnmaparTelK skyienepal (I'AX),
TYC.IMIUTIKTI Oaranay TeXHOJOTUSACHIH, aybICIaibl /103a TEXHOJIOTHSICHIH KoHE KAIbIKTHIKTaH
30HATAY TEXHOJIOTHSICBIH  KOca  ajFaHaa, AybslUl  IIApYallbUIBIFBIH  OacKapyblH
WHTETpaIusIaHFaH, TEXHOJOTUSUTBIK KETUIIPUITeH )KYHeCIH KaMTHIbI.

Bbyn xorapeima aTanFaH KaHAa WHHOBAIWSIIBI WIESIapIbl KOJJAHATHIH 0oJicak, 013
OoamiakTa aybul MIapyallbUIBIK CallaChlHAA KONTETeH TaHKAIIBIPATHIH JKaHAJIBIKTap MEH
KETICTIKTepre JkereTiHiMi3 aHblK. Con cebenTi me, O13/iH 6acThl MaKCaThIMBI3, OYJ JKaHA
MHHOBAIUIIBI KypalaapAbl 3epTTen, OyTriHae aiem/ie KaHalaH naiina OoJsiraH jkoHe Jie naiaa
00JTy MPOIIECCiHIE KYPIeH KaHa TEXHOJOTHUIApbl aHBIKTaybIMbI3 KakeT. COHBIMEH KaTap,
eMMI3[Ie JKaHa TEXHOJOTHSJIAPABI 13/IT, KYPacTBIPBIN, OJIApABl THIMI1I KOJJAaHYFa KaFmaau
’Kacay KaxKer.

Kecre 1
Aybln wapyauiplipi2ot
Man wapyawoliivizol Ocimoik wmapyamvlivl2ol
v «AKpITIBT hepMmay, FHz[poanan, .
3 S | ABTOMATTaHABIPBUTFAH pPOOOT apKbUThl | HakTHI eriHIIIiK,
§ % OacKapblUIaTBIH cayy exTepi, GPS morrepnepi men ACS xyiienepi,
S § Manasl yMnTeHa1py, ABTOMBTTBEI Typz[.e 63:CKapBIJ'IaTHH aybL1
S = Maunel nndprasappy [IapyaIbUIBIK KOTIKTepi
§ S «AKBUIIIBI TEXHUKA»; bakputayFra apHaJIFraH MAJIOTCHI3 YIIIy anmaparTtapbl; AKBallOHUKA;
TonpikTali aBTOMATTAHABIPY: IC-Kara3map, ©OHIM, MATYUKTEp MEH CeHcopijap, TEXH.
nporieccrep; IHTepHeT KOChIMIIAIapbiH KYPY

depma skaiipiHa KeneTiH OoJsicak, Kaszipjae eliMi3AiH Oipkarap >KepiepiHae «aKbLIbl
depma» icke KochlUiraH. OHza, MajAblH >KarJaiblH OaKbUIANTBIH aBTOMATTaHIbIPbUFAH
MalllMHalIap MeH poOOT apKblUIbl OacKapbUIaThIH cayy LEXTepi, Majibl YUOTEHIIPY MEH
nuGpIaHIbIpy apKblUIbl Mall >Kaljabl TOJIBIK aKmnapaT OepeTiH KYpbUIFbLIap KbI3MET eTeql.
ByHbIH apkachiHa 613 YaKbITThl YHEM/JIEN, OHIMHIH IIBIFYbIH KOOCHTE amambl3.

ConbiMeH KaTap, OomnamrakTa Keieciieil MHHOBAIUUIapAbl TOJBIKTAl urepy, eniMi3aiH
ayblJ MIAPYaLIbIIBIFBIH apTTHIPA TYCE:

- ChIMCBI3 TexHONOrus1ap (’KyMbIC OapbIChl MEH TEXHOJIOTUSIAP/bl KOJIAAHYIbI
OHTaMJIaH/IbIPaIbI);

- IIpouieccrep Me.H ic-Kara3aap/bl XKYpri3yii TOJNbIKTall aBTOMaTTaHABIpy (€riH,
KaHyap KarJaiaapsl jkoHe 0acka Ja KepCeTKIITep/al *Keuen api KEeHUT OaKkbuIaybl jKy3ere
achIpajibl);

- WuTepHer KochIMIIANapblH Kypy ((epmepriepre apHaiibl), FalaMibIK
MO3UIMSIIBIK KYHeJIep MEH re0aKnaparTThIK XKyHenepli eHri3y;
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- XKana mapyambuIbIKTapAbIH TYPiH €HTi3y (THIPONOHNKA, aKBAIIOHUKA).

Kasipri yaxpiTTa KazakcTaHHBIH aybll HIapyallbUIBIFBl CasCATHIHBIH MHHOBAIIMSIIBIK
canmaiarbl 0achlM OarbIThl — aKMapaT IEH TEXHOJIOTHSUIAP/Abl IIbIHAWBI CEKTOpra Oepyai
YUBIMIACTRIPYABIH Ka3ipri 3aMaHFbl o/ICTEpiH d3ipiey jKoHe MaijanaHy acTeiHAa. byrinne,
eNMI3IIH aybUl IapyambUIbIFel TEK OHIMHIH apTybl MEH FaHa Ke3re Tyceli. Ai man 0achlH
ecipy OoiipIHIIa Oiprrama apTTa Kaidyaa. bys karmaiapl sKoHE ayblUl IIapyarlbUTbIFBIHIAFbI
0acka J1a MoceseNep i menny yiria 0i3re xkaHa 3aMaHayH TOCUIACp MEH WHHOBAIUSIAp KaKeT
eKeHIIriHIH Oenrici.

O/1edueTTep

1. https://khabar.kz/kk/m-ra-at/top-beine/item/107402-elimizdegi-auyl-sharuashyly-y-salasyna-ty-
innovatsiyalar-engizilude

2. https://24.kz/kz/telepoject/zhasyl-ekonomika/item/167882-sharuashyly-ynda-y-innovatsiyalar

3. Humoea IO.A. Pomp coBeplIeHCTBOBaHHS yHpaBieHHs HMHHOBaIMOHHBIMU mpoueccamu B AIIK //
DKOHOMMKA U MEHEIPKMEHT MHHOBAIIMOHHBIX TeXHOnorui, 2012 r.

4. Esponetickast skoHomuueckas komuccuss OOH. O630p mHHOBanmoHHoro pasButus Kazaxcrana. — Hero—
Vopk u Kenesa, 2012. — 174 c.

5. https://kazakh-tv.kz/ru/view/hi-tech/page_184285_innovatsii-v-selskom-khozyaistve

YK 372.855

K BOITPOCY O CUCTEMATHU3AIIMA U OBOBIIIEHAY 3HAHUM
B ITIOAT'OTOBKE K EJMHOMY HAIIMOHAJIbHOMY TECTUPOBAHHIO
ITIO TEOI'PA®UU

Taitskanosa M.M., Cyp:xuxkoBa A.1O.
(CKY um. M. Kosvibaesa)

Emnnoe HanunonanbHoe TectupoBanue (EHT) BBeneno ¢ 2004 rona B Kazaxcrane,
Kak ¢opMa OTOOpPOUHBIX 5K3aMEHOB JUIsl TOCTYIUIGHMSI B OpraHu3allid BBICIIETrO
oOpazoBanus. Dopma mpoBeeHU: OyMa)kHOE TECTUPOBAHHE.

Hogriii popmat EHT BBenén ¢ 2017 roga. Ilo HoBomy dopmaty EHT mpennaraercs
120 BompocoB (20+20+20+30+30=120 3amganwmii) mo 5 mpeaMeram, U3 HUX 3 00sA3aTECIbHBIX U
2 npouIbHBIX B 3aBUCUMOCTH OT TeX crenuanbHocTeil B BY3ax, Ha KOTOpble IUIaHUPYET
MOCTyIaTh abutypueHT. MakcuMmanbHblid Oamt - 140, mpoxoanoit 6ayn - 50, HaMOHAIBHBIC
BVY3m1 - 65. B o6pazoBarenbHyto nporpamMmmy «llemaroruyeckue HayKu» IMPOXOJTHON Oa ¢
2020 r. cocraBmuser 70. [IpoduabHbIe TPEAMETH BHIOUPAIOTCS B COOTBETCTBUH C BHIOPAHHOM
rpymmnoi obpa3oBaTenbHbIX Tporpamm BY3a [1].

Ta6mn.1. KomOuHamust npouiIbHEIX NPEIMETOB

1-b1i1 npouIBbHBIN IpeaMeT 2-0ii mpoWIbHBINA peaMET
MaTeMaTHKa reorpagus
ouonorus reorpagus
reorpagus MHOCTPAHHBIN SI3bIK
BCEMHUPHAs HCTOPHS reorpagus

EnguHoe HamumoHanbHOE TCCTUPOBAHUEC ABJLACTCA CXKCTOAHBIM HMCIIBITAHUCM  JIJIA
KaxxXjg0ro a61/1Typ1/1eHTa. Kak moka3miBacT OIIBIT, 3ay4YMBaHUC HCS(I)(I)CKTI/IBHO u
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sHeprosarpatHo. K Tomy »xe HOBbIi (opmar EHT pemaer ymop Ha aHaIUTHYECKHE
COCOOHOCTH BBIMYCKHHKA. OH JIOJDKEH 3HATh TEMBl U YMETh JIOTMYECKH MBICIHUTh, TOJIBKO
TaK MOXKHO OyZIeT ycHemHo caarth 3k3amed. OcHOBHass mpobiemMa aOUTYpUEHTOB — 3TO
Martepuai Juisl oAroToBKU. [IpoBeaeHHbIN aHaNM3 pacnpoCTPaHEHHOTO pecypca MOAr0TOBKU
o reorpaduy — IIKOJIbHBIX Y4eOHHMKOB mokasai, uyTo Tecthl EHT cocraBieHsl Ha oCHOBE
LIKOJIBHOM IPOrpaMMbl; IOHSTHOE W JIAKOHUYHOE U3J0XKeHHue TeM. OTpuuaTesbHbIMU
MOMEHTaMH sIBJsieTcss O0JbIIoN 00beM WHGOpPMALUU, KOTOPBIH TPYIHO Cpa3y YCBOHWTH;
Tpyao3arpatHo. CiemyeT OTMETUTh, 9To Il oAroToBku K EHT mo mkoipHBIM ydeOHUKAM,
YUEHHK TPAaTUT OOJIBIIOE KOJMYECTBO BPEMEHH Ha €ro KayeCTBEHHOE M3y4eHHe. JTO daIle
BCEro MPHUBOAMT K MEPEYyTOMIICHHIO M AMOIMOHAILHOMY BbIropaHuio. Tpebyercs co3narb
TaKOM pecypc, Tie KpaTko M MPOCTBIM SI3BIKOM OyIeT H3J0XKEH MaTephall IIKOJIBHOTO
yueOHHUKA.

B cBsi3u ¢ 3TUM Hamu BeneTcs paboTa 10 CO3/IaHUI0 TAKOTO TTOCOOHS UTS TIOATOTOBKH
k EHT. MbI BbIIESIEM CIIEIYIOIIHE 3TAMBI €TI0 CO3/IaHHUS:
Ananm3 TectoBOro Marepuaiia Hoporo ¢opmara ¢ 2017 mo 2020 rr.;
Boigenenue cTpyKTypsl ocoOust;
PazpaboTka TeopeTHUECKOrO MaTepua;
TectupoBanue Marepuana;
PenaktupoBanue.

IMpoBenén anaym3 8 BapuantoB TectoB EHT 2017-2020 rr., BBIIEICHBI TEMBI,
Haun0oJIee 4acTo BCTpeyaeMble.

TecTtbl 2017 TecTtbl 2018r.
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u FECFpEEbM‘-IEEHHE obonouwkM MATEPHWKEM M OKE3HbI

SKOHOMMYECHAA recrpadua KasaxcTaHa CouManeHan reorpadma
B DEFMOHANbHEIR 0D30p MUpa B MNEH W KapTa
B CEEASHMA O 38Mmne ® huzMyeckan reorpadua Kasancraxa

B MNOAMTHYECKEA F'E:I'I:Iad:lflﬂ

YcpeaHeHHble gaHHble (2017-2020rr).

15,40%

21,70%
15%
19,10%

16,30%

B reorpaduyeckme 060104KM B MaTepUKM U OKeaHbl
¥ pervoHanbHbI 0630p MUpa B 3Ko0HOMMYecKas reorpadumsa KasaxcraH
B dusnyeckan reorpadun KasaxcraHa B pgpyrve Tembl

bonpmas yacte BOIIPOCOB pa3zpabaTbIBAEMOIo MOCOOMS MPUXOAMUTCS HA CIEAYIOLINE
paszenbl:  pervoHalbHBIE  0030p Mupa, dSKoHOMMYeckas reorpadus Kasaxcrana,
reorpaduueckas obosouka, ¢pusmueckas reorpadus Kazaxcrana, reorpadus MaTepukoB U
OKEaHOB.

Ha ocnoBe mkonpHbIX yueOHHKOB 2007-2020 rr. cucTeMaTU3upoBaH TEOPETUUCCKHI
Marepuan. B gaHHOM 1ocOOMHM COXpaHEH TEMAaTHYCCKHH NPUHIUI ¢ JOTHYCCKOM
IIOCJIeI0BATEIbHOCThIO. J[aHHBI MaTepuan CHCTEMAaTU3MPOBAH Ha CIEAYIOLIUE pa3/eibl:
BBEJICHME, OOlIMe CBEICHMS O 3emiie, INIAaH M KapTa, reorpapuueckue KOOPAUHATBHI,
pa3BuTHe reorpaduieckoil Hayku, autocdepa, ruapochepa, atmochepa, buochepa, Epasus,
Cesepnas Amepuka, Oxnast Amepuka, Adpuka, ABcTpanus, AHTApKTU/A, OKEaHbl, CTPaHbI
EBponbl, ctpanbl AMepukH, cTpaHbl Asuu, ctpaHbl Adpuxu, ctpanst CHI, mMuposoe
XO34HCTBO, MEXKJIyHapOJHbIE OpraHu3alluy, [OJUTHYEcCKas reorpadus, colMaIbHas
reorpadus Mupa, couuanbHas reorpapus Kazaxcrana, reosjoruyeckas HUCTOpHs 3eMIH U
3MOXM ropooOpa3oBaHus, reosorndyeckoe crpoeHne Kazaxcrana, ¢usuueckas reorpadus
Kazaxcrana, rio0OanbHbple TpoOIeMbl YeIOBEYECTBA, NPUPOIONOJIB30BAHUE, KapTorpadus,
reouHpopMaTuka, (QyHKIMOHAJIbHAs TPaMOTHOCTb, TIJloccapuil. B mocobue BKIIOYEHBI
WJUTIOCTPALMH, TAOIHUILBI U CXEMBI.

[TonoxuTenpHBIM ~ MOMEHTOM  OHJAWH-OOy4eHHs  SBISIETCS  BO3MOYKHOCTh
anpoOupoBaTh JAaHHOE MOCOOME C 3aMHTEPECOBAHHBIMU YUYAIMMHUCS W3 Pa3HBIX PETHOHOB
Kazaxcrana. HaGpana rpynna, BeiOpaBiinx Ha EHT reorpaguio xak oauH U3 MpoUIbHBIX
[peJIMETOB, B cOCTaBe 6 4yesoBek (Tabi. 2).
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Tabmn. 2. Jlanuble ydammxcs

®.1.0. Pernon bann bann 3a Uroroseiit
BCTYIHUTENBHOTO | 2 HEJAeau Oamn
TecTa

Anmacxan Anmnaes | r.AIMatsl, 17/40 22/40 33/40
CIII Ne125

I'yzann Kamosiackas 06ma., CIII um. 14/40 30/40 35/40

Mupumapunosa b.MowmblIrysl.

ITomuna Cenosa r.Anmarsl, 14/40 30/40 37/40
CIII Nel5

Juna Tokraryn XKamobuickast 061, CIIINe39 21/40 31/40 39/40

Adcana AxTiobunckas  o6m., CIII 25/40 29/40 34/40

AxmMenoBa Ne28

JuibHasz Anmarunckas 061., CII um. 9/40 22/40 30/40

Awmmupranuesa Bakrtpi6as YKonbapeicyibl

[lepen HuMHM cTosia 3ajadya — CaMOCTOSITENIBHO HM3YyYUTh MaTepHal TocoOus B
TeueHun 4 Hepenb. B OymHHMe THU CBSA3b OCYIIECTBIISIIACH depe3 Meccenmkep WhatsApp, B
BBIXOJHBIC - TiaTGopmy Zoom. I[lo kakaomy pasneny ObLIH MOATOTOBJIEHBI TEMATHYECKHE
KapTOYKH Ha 3aKperyicHne B mpuitokenun «Quizlet».

Heaenu

BN W R o:

12 28 35

bannbl N uz 40

Puc.1 Poct cpennero 6asa o rpyrme

Jlo Hawama oOy4yeHHs ObUT MPOBEJACHO BCTYMHTEIHHOE AJIEKTPOHHOE TECTHPOBAHUE
gyepes Googlepopmy, koTopoe coorBerctBOoBasio crerudukanuun EHT. Cpennuii  6amn
TPYIIIBI Ha Hayajao oOy4eHUs COCTaBHII 12, yepe3 2 Hemeaud OH BO3POC 10 28, Ha UTOrOBOM
tectupoBanuu - 35 (pucl.) Ilocne mpoBeneHus: onpoca cpeau TECTUPYEMbIX ITKOJIbHUKOB, 110
WX JKEJIAHUIO OBLIO YBEIMYECHO KOJUYESCTBO MILTIOCTPAITUN U CXEM.

Takum oOpa3oM, [JaHHOE TMMOCOOWE TIPM OHJIAWH-OOYYEHUH TII0KA3ajlo CBOIO
3¢ ()eKTUBHOCTP B OCBOCHUHM Ooybioro obObemMa Marepuana 1o reorpadum.llocobue
npeanazHayeHo ans noarotoBku k EHT npu moctymnenun B BY3s1 Kazaxcrana, a taxxke
paccuMTaHO Ha 3aKpeIUieHHe W YriyOJeHHe 3HaHWU MO MIKOJLHOMY Kypcy reorpaduu. B
MocoOue BKIFOYEHBI TEMBI IO 0OHOBJIEHHOM MporpaMme.

Jluteparypa
1. hhttps://testcenter.kz/
2. HILT. TomeibexoBa, I'.E. Tonouna, C.C. Ko3mna, Teorpadms: VYueOuuk mist 7 Kiacca
00mIeo0pa3oBaTeNnbHBIX MKOM. — AnMaTel: Mekrer, 2017.
3. C. Abmnmaxunosa, K. Kaitmynannosa, ['eorpadus: YueOHuk s 8 xiacca o01ieo0pa3oBaTebHBIX KO —
AnMarter: Mekrer, 2018.
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CbIPIAPUS ©3EHIHIH TOMEHI'T AY bICBIHBIH I'MIPOJIOI' USJIBIK
KATJJAUDBI

Taitskanosa M.M., Tyurenmoaii /1.7K.
(M. Kosvibaes amvinoaevt CKY)

Celpmapus e3eHIHIH TeMeHri arbichl KpI3puiopaa oOmbIickl  koHE  TypKicTaH
obmbIcTapbiHaa katelp. Ceipaapus e3eHiHiH canamapbl Apeic, Kenec, Kypbikkenec e3enaepi,
Typkictan 00BICEI ayMarbIHIa Y3BIHIBIFHI - 346 kM, Kb13butopaa o0bickr - 1281 kM.

Typan oWHIaTBIHBIH JKa3bIFBIHAA KaThIp. OOJBIC JKepiHiH OHTYCTIriHae KbI3bLiKym
IIOJIIHIH COJTYCTIK O06JIiri, CONTYCTIriHAe-opTanblK Ka3zakCTaHHBIH OHTYCTIK IIETiHJEr1
ymTik-6op kbipatel MeH Kapa-Kym kympaapbl. AWMakThIH ayKeIMabl Oeniri Ceipaapus
©3CHIHIH eCKi aTbIpaybl. baTeichiHAa Apan TeHi131 OpHaTacKaH.

Apanrscrkoe ¢ ’@‘6 e "' 5
Mmope _, A Sﬁ,/’o P2 Ogpacms — PV é
Kazaxcran
VY30eKHuCTAaH

1 cyper. KpI3puiopa o0IbICBIHAAFBI THAPOIIOCTTAp
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Kazakcran PecnyOnukaceinbiy —merinae Celpaapus  ©3C€HIHIH Cy  JIeHTeHiH
rupoMeTpusuibiK O0akputay 1910-1913 sxeummaper Tept ruapoOexerte Oactamabl: Tymen-
Apbik, Ke3putopna, Kapaesek sxone Kaszambl. Kazipri yakpITTa TOFBI3 TIpeK THAPOOEKETI
xympic icrerai: IllpiHa3-KexOynak, Hlapmapa cy xoiimacel, Kekrtebe, TemeH-AphIK,
Tacberer, Kapaesek, XKocambi-Kapaesek, Kazamer xone KaparepeH. Creipmapust e3c¢HIHIH
temeHTi arbichl [llapnapa cy koliMaceiMeH xoHe Kekcapail cy perrerimiiMeH peTTenei, ol
ayplJl IIAPYalIbUIBIFBIHBIH CyFa KaXETTUIIH KaMmMTaMachl3 €TYre >KOHE TAacKbIH CYAbIH
xi0Oepinyine OaitmansicTel T)XK-HBIH anmeiH amyra apHairaH. Kpi3euiopna, OHTeKe KoHE
Kazansl cy topanrtapel Kpi3puiopaa oONBICBIHBIH OapIibIK CyapMalibl KEpJIepiH CyapMalibl
CyMEH KaMTaMachI3 €Te/Il.

ChIpaapusiHBIH TOMEHT1 aFbICBIHBIH THUAPOJIOTHSUIBIK JKaFJdaliblHa cajapbl JKOHE Cy
KOMMaJIapel ocep eTei.

Celpmapust e3€HIHIH €H YJIKeH OH JKaK canacbl, Apbic e3eHl. TypkicTaH
OOJIBICHIH/IAFEI ©3¢H. Y3BIHABIFE - 378 KM, anaObIHEH ayaansl - 14900 kMm% Akcy-XKa6arbusl
KopbirblHa )kakplH [llaknak OyinarbiHan (Kapatay men Tamac AuatayblHBIH apalibIFbIHAA)
Oacray anein, Typkicran o06mabichl, OTblpap aynaHbIHbIH TananTel aybulbl MaHBIHJIA
Celpnapus e3eHIHE KYS/IbI.

Kyn-bacray kenineHn Oactay amajpl KOHE OJaH 9pl arbIcThl OoMiail banbikmibl,
bypanmaii, Mamar, Axcy, bagam e3enaepi )koHe MY3/bIK ITeH OyJ1aK KOPEKTeHYIHIH OipKaTap
ycak o3enzepi (bana Kynan, menekri, XKabarnsr cy, lykeipOymak, Kapacy Oymak »xone T1.0.)
oereni. Cy kuHay Kejemi e3eHIHIH 13,1 MbIH KM2. O3eHHiH Y3BIHABIFEI - 378 KM, opTama
KOIDKBUIIBIK aFbIChl - 1,198 KM JKOHE opTala KerKbUIABIK IIBIFBICH - 38 me/c.

Bacteicananaper: Akcy, bamam, Kabrsuicait, XKabarsutel, bopanmaii. JKoraprbl arbIChl
TEpeH TayJibl aHFAPMEH, OpTa ’KoHE TOMEH aFbICTapbIH/A JKa3bIKIEH ara/ibl. TOMeH arbIChIHBIH
x)anpumacel - 1,5-2,0 kM, apHacer - 40-50 M mamaceiHga 6onanpl. AnaObiHna 11 mrareiH
Oeren >xoHe 3 CDOC canpiaFaH. HeriziHeH KOKTEMTI1 epireH Kap >kKoHeE jKaHOBIP CYbIMEH
TonbIFanel. JKBUIABIK oOpTamia cy arblHBIHBIH Memmepl 40,2 m*/c-xe (ApbIC TeMIp KO
OekeTiHiH TyCchIHAa) xeTedl. EricTik, 6ay-0akiia, mal0sHABIK cyapyFa maiaaaaHabl.

Apbic e3eHiHeH Tikened 37 kanan Oacray anaael. EHipici - Apeic-Typkictan
KaHaJTbI (Cy aFbIHBIHBIH Memmepi - 13,4 m%/c). ©3eH cysl Tyisl, MUHEpaIAbLIBIFEl - 200-400
MT/J1- T€ (KYHBUIBICBIH/IA) ICHIH ©3Tepe/Ii.

Apsbic e3eHiHe KyibutraH cy kesemi 2017-2020 xpuimapbl KYWBUIFaH Cy KeJemi S5
ecere azaitran. Cy mnainanany wmayceiMbiHga 2017-2020 >xpligap apajiblFblHAA CY
MayChIMBIHJIAFbI Maii1anany Mediepi 3 ecere azaifraH.

Ceipmapust e3eHiHiH OH canacbl-Kenec e3eni. Typkicran o6mbicel, Capblararil
ayJnaHAapbl apKbUIbl aFbll ©TeNl. ¥Y3bIHABIFBI 241 KM, Cy KMHAJAThIH aNaObIHBIH ayJaHbl
3310 km? Bactaysin KapkaHTay ’OTachIHBIH 0aThic GeTkeii MeH KaspIFypT TayblHaH OacTay
anplm, [llapgapa GereHine Kysapl. bactay amaTelH KEpiHEH OHTYCTIK-OaThiCKa Kapai arajibl.
Kapatac aybUIbIHBIH TYCBIH/IBI OHTYCTIKKE OYPBLIAIbI.

Xorapbl arpIChIHAAFBl apHACHI Tap JKOHE TIK >Kapiibl KEJr'eH, TOMEHT1 aFbIChIHJIAFbI
apHacel keH. Ipi canmanapsl Kexnapcaii, Kapykancaii, ¥suibicaii, Angsikapabaycaii, 1.6. Cybl
Tymbl. Kap koHe Xep acThl CybIMEH TOJNBIFaAbl. KanbuianOek ayblibl TYCBIHIAFBI  KOTI
KBUIIBIK OpTalla cy aFbIMbl 5,9 M°/c mamacklHia. ©3eH cybl Oay-0akiua, erin cyapyra
naiaanaHblIabl.

Kenec e3enine tyckeH cy kenemi 2017- 2020 >xpuinapsl 1 ece a3aifra.

Cy naitnanany mayceiMbigaa 2017-2020 xsuinapsl, cy kenemi 0,5 ecere keOelreH.

(2 cyper).
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2 cyperT. O3eHzepre TYCKeH cy KoeMi. (MIH.MS).

Ke13bu10paa cy Topantapsl, 1) Kei3buiopaa cy TopaObIHBIH OH JKaK KaHajbl, OacTayblH
Cripnapus e3eH1 apHachIHa canbiHFaH 6ereT (1957, KpI3butop/ia KanacblHaH IIBIFBICKA Kapaii
12 xM) MaHBIHAH aJIbIM, ©3CHHIH OH XakK OolbiMeH KapMakmibl aymaHblHA JEWIH CO3BLIAJIBI.
¥Y3weaapirel 80 kM, eHi 20, ketige 40-80 m. Tepenairi 5-12 M. Cy aFbIMbI KaHAJBIH OachIH/IA
48 m*/c. Kanan OoiipiHAa OipHemie Oerertep, kemipiep Oap. Ceipmapus ©3€HIHIH OH JKaK
OOMBIHIAFBl OHIP/IIH aybl IIApYalIbIBIFBIH JaMBITYyIa OYJI KaHAJJIBIH MaHBI3bI 30D, OHBIH
CYbIMEH KYpilll, K€M IIeNTIK Aakbuiaap eriieTiH 60 MbIHFa XKYBIK Ta JKep Cyapbliajbl.
2) Kp13bmopsia ¢y TOpaOBIHBIH COJI XKaK KaHajbl, pecnyonukana cansiarad (1950-60) ipi cy
KypbUIbICTapbIiHbIH Oipi. bBactayein Ceipmapust 3. apHackiHa caybiaFaH (1957) GereHHeH
anmanpl. ¥3eiHAeFE 140 kM, eHi 40-70 M, tepera. 4,5-9 m. Cy arbiMbl 0ac xareiHaa 60 M*/c.
Kanan Ceipnapus, Kapmakiuiel aynaHnapblHbIH IapyambuibiKTapbiHa CeIpaapust CybIH
xetkizeai. CyapbplaaTelH skep aymarbsl S0 MbIH Tra-aaH actam. Kanan xanmsl y3eIHIBIFEL 500
km-neit Kananapus (CelprapusiHbIH €CKi apHachl) KaHalbIMEH jkaiFacaqbl. OHBIH CybIMEH
600-700 MBIH ra >KaibLIBIM JKOHE MAOBIH/IBIK CYJaHIBIPBIIAIbI.

1 xecrte
MAPOTOTUSIIBIK KeIeMi OOMBIHIIA CHIaTTaMa (MIIH. M°)
2017 x 2018 x 2019 x 01.10.2020
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1 Kenec e3eHinen 855 387 643 237 805 416 419 241
TYCKEH Cy KeJeMi
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Hlapnapa cy 23366 | 11883 | 12466 | 4788 | 14664 | 7404 | 8315 | 4883
KOMMacChIHAH
KibepinreH
Cy KeJieMi
Kexkcapaii cy perrerimi | 3088 73 2237 60 2363 | 255 | 2005 9
ApKBUIBI AJIBIHFAH CY
ApbIC ©3eHIHEH 1812 994 495 73 718 353 | 333 196
KYHBUIFaH Cy KeJeMi
Kekcapaii cy 2980 2339 2555 | 2555 | 2317 | 2317 | 1774 | 1774
5 | perrerimineH
xibepiiren cy
Kennep xyiiecin 5039 2261 1898 - 3478 | 1750 | 794 527
6 | TonTeHIpY MyaneciHe
JKYMCAJIFaH Cy KeJieMi

[Mapnapa OGereni - Illapnapa, Makraapan, Capselaraml aynasaapbl >KepiHzeri ipi
KacaHabl Cy aiablHBl. ChIpJapus ©3¢HHIH apHACblHA cajiblHFaH. bereTiHiH OWIKTITT 24 M,
y3b1H 5,8 kM. Berennin aymansr 900 xm?, y3u1H 80-100 kM, eHi 20- 25 KM, eH TepeH xkepi 25-
26 M, oprama Teperyeri 6,3 M. CysHbIH Mommenepi 5200 MiTH.M, cy sKMHAIATHIH anadsr 174
MbIH kM2, Beren ChIp/iapus ©3¢HHIH arblHBI MEH JKOHE Kap, JKAaybIH-IIAIIBIH CyBIMEH
tonbirazel. [llapnapa Gereni apkpiasl xanmbl 394,0 MBIH Ta XKep CyapbuUiaabl (OHBIH IMIIH]IE
105 mbIH Ta kypim erictiri). «lllapmapa cy KoiiMackIH maiianany» eHIIPICTIK OOIIMINIECIHIH
xanmnel cunatamacel - lapnapa cy xoiimacel Kazakcran PecnyOnukacsl MeH ©O30excTaH
PecyOonukacer  miekapaceiHblH  ChIpaapuseseHi apHackiHna opHamackaH. Illapmapa cy
Koimacel 1967 xblbl Ka3aH ailbiHBIH 15-1e nmalgananyra oepinred. [llapmapa cy koimMachl
CyJaHJIBIPYFa, SHEPTETHKA, Cy TACKBIHIAPBIMEH KYPECYTe JKOHE OalIbIK OHIIPYre HET13/1e/TeH.

Cy xoitmaceIHAarbl cynblH biHFaIBl Texey kexkwueri (bITK) — 252,00 m — ne:
’Kocmap GoibIHIIIA CHIMBIMABLIBIFGI 5,7 MIIP. M3, HaKTHI — 5,2 MJ'Ip,I[.MS, naiiaanel 4,23 Miapa.
M, CynbIH naigananOanTeiH kexkueri 244,00 m-aeH keiin. CynsiH 252,00 m. BIT/[ —neri
(BIHFAHJIBI TEXKEY JACHTEHIHET1) Cy KOMMAachIHbIH OeTki ayganbsl — 900 KM2. CynplH TaCKbIHBI
Ke3IHJer1 ammaThl >KaFlaiael CyIbIH €H >koraprbl kerkueri 253,00 merpre TeH. Cy
KOMMAaCBIHBIH €H JKOFapFbl TEPEHIIT1 (TOFaH MaHbIH/IA) — 22 M., OpTalla TepeHIiri 6,3 M.

25000

15000

10000
5000 I
. | | . -

2017 2018 2019% 01.10.2020%
o BE
3 cypet. Celpaapust ©3e€HIHIH TOMEHTI1 aFbIChIHA KiOEpUIreH cy Kejaemi.
Hlapmapa cy koimacbiHan ChIpJapusi ©3€HIHIH TOMEHI1 aFbIChbIHA KiOepuireH cy

kenemi 2017 - 2020 xxbuinapsr 1,8 ecere azaiiran.(3 cyper).Cy naiinanany maycsiMbigaa 2017
- 2020 xbumaper 0,5 ecere azaiiras. (1 kecre).
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Kexkcapaii cy koiimace-OHTycTik Kazakcran o0mbicbiHaa Coipaapus ©3¢HIHIH OH Kak
xaranayeiiaa, Illapmapa cy koiimaceiHan 160 kunomerp TemeH, Kekcapail ayblIbIHBIH
OHTYCTIringe opHanackan cy kormacsl. 2008-2011 >xputnapsl cansiarad. Celpaapust ©3eHiHIH
TOMEHT1 aFbICBIHJIAFBI €11 MEKEHACPAl Cy ally KaylliHeH KOpFayFa >KOHE KbIC ailjapbIHaa
Mapmapa COC nma eHmipineTiH 3JEKTp HEPrusichl KyaTblH 20-25%-Fa apTTBIpyFa BIKIAT
eTeTiH HbIcaH. Kekcapaii cy perrerimiHiH canbiHybl ChIpapus ©3¢HI KarajayblHA
KOHBICTAHFaH €JIJli MEKCH TYPFBIHIAAPBIHBIH KayilCi3AiriH KamMTamachl3 €Ty, KeJJep MEH
CyapMaybl JKepiep/Ai CyMEH TYpaKThl KamTamachi3 eteni. Kexcapail calbIHYbl apKbLIbl
Kp13p11opa 007bICH KBIT CalibIH Cy Oachlll Kalmy KaymmiHeH Oiproiata apsuiabl. Celpmapus
©3¢H1 OHIPIHIH DKOJOTUSJIBIK-IIAPYaIIbIIbIK axyajlbl JKaKcapblll, ka3 ME3TUIHICTT Cy
YKETICTISYIIUTIK Maceseci TyOerein memuial, KOKTeM-Ka3 ME3TUTIH/IET] Cy aFy KoHE cakTay
peXIMIIEpiH TypaKTaHAbIpyFa MYMKIHIIK OepeTiHi Oenriil.

Cy xoiiMachIHbIH astanbl: 460 kv?

o KoJieMl: 3 KM3-Te aeiiH
. AIIFAIIKBITONTHIPYXKbUIBL: 2010 5KbL1
. neHreii (Hopma): 7,7 m.
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4 cypet. Kpi3putopaa oONBICEIHBIH TaOWFAT KOpFay (KeJiep *KYHECIH TOJNTHIPY) MYIECIHE
JKYMCaJIFaH Cy KejieMi

Kp3putopsia oONBICHIHBIH, — TaOUFAT Kopray (Keymep J>KYWECIH TOJTHIPY) MYIICCiHE
x)ymcanran cy kesemi 2017-2020 xpuimapsl )KyMcCalFaH cy Kejemi 6 ecere aszairal. (4
Cyper)

[Taiinananran cy kenemi 2017-2020 sxpuigapsl 1,5 ecere azaiiran

KopbITbIH b1

XKorapsina kepceriirenaeit Coipapust ©3¢HIHIH TOMEHT1 aFbICBIHAAFBl Cy MeJiepi
azaifras.

CoIpapus 63eHIHIH TOMEHT1 aFbICHIHAAFBI CYy PECYPCTAPbIH YTHIM/IBI AlJaNIaHy KoHE
CyapyIblH JaMmbITy >KOJIBIHAAFbl KaXKETTI KajaM OOJbIN TaObUIaIbIOYKLT MIapyallbUIbIK
KypbUIbIMBIH.  byn  ymin  Apan-Celpaapust OaccelHiHIH —aJKanThIK JKOHE OaTmakThl
Ka3bIKTapbIHAA LIBIFBIHBI OOJIABIpMAY YIIIH Ka)KeTTI METHOPAIMSUIBIK KYMBICTAp MEH Cy
arbIHABUIAPBIH PETTEY 11 KAKBIH apajia OPbIHAAY KaXKeT.

OjeduerTep

1. Kemeutopaa Kazakcran DHIMKIONEIUSCH )KO0ACKIHAH aJIbIHFaH MOIMET

2. «APAJI-CBIPJAPUS BACCEfIHI[IK WHCIEKIUACBD» PMM Kensuiopaa o6apiceiHBIH ChIprapus
©3€HIHE XaJbIK IMApyallbUIBIFEI MEH TaOWFaT KOpFay MYAJECiHe IaimaJaHbUIFaH Cy KeJieMi >KOHiHIeT1
MOJIiMET.

3. CambaeB H.C. Onenka ruaponoradeckoro cocrosiHus p. Ceipaapust B ipenenax KeI3puiopanHCKOH o0macTu
// Bexrop T'eoHayxk. 2018. T.1. Ne3. C. 95-100. Sambaev N.S., 2018. Assessment of the hydrological state of
the river Syrdaria within the Kyzylorda region.VectorofGeosciences. 1(3): 95-100.

194


https://kk.wikipedia.org/wiki/%D0%A1%D1%8B%D1%80%D0%B4%D0%B0%D1%80%D0%B8%D1%8F
https://kk.wikipedia.org/wiki/%D0%9A%D3%A9%D0%BA%D1%81%D0%B0%D1%80%D0%B0%D0%B9
https://kk.wikipedia.org/wiki/2008
https://kk.wikipedia.org/wiki/2011_%D0%B6%D1%8B%D0%BB

YK 372.851

K BOITPOCY Ob OCOBEHHOCTSX U3YUEHUS CTENNEHHOHN ® YHKIIUA
B IIKOJIBHOM KYPCE AJITEBPBI 1 HAYAJI AHAJIN3A

Toxymes A.K.
(CKY um. M. Ko3svibaesa)

B mikonsHOM Kypce mMaTeMaTUKH (DYHKIMOHAJbHAS JIMHUS BXOJHUT B COCTaB BEIAYIIUX
COJIEPKATEITHHO-METOMYECKUX JTMHUNU. 3HAKOMCTBO C TIOHSATHEM «(PYHKIUSD» TPOUCXOIUT B 7
KJacce: «3aKOHOMEPHOCTh, MO KOTOPOW KaXXJOMYy 3HAUYEHUIO HE3aBHCHMOW TEpPEeMEHHOM
CTAaBUTCS B COOTBETCTBUE E€IMHCTBEHHOE 3HAYCHHE 3aBUCUMOM MEPEMEHHOU, Ha3bIBACTCA
(GyHKIIMOHATBHOU 3aBUCHMOCTbBIO, WK QyHKuuen» [1, C. 75]. K atomy BpemeHu pebGeHOk
y>K€ UMEET OMBIT paboThl ¢ 3aBUCHUMOCTSIMHU. Hampumep, Mo Jopore B MIKOJITY YYEHHUK MOXKET
paccyknath 00 YBEJIMYEHUM WJIM YMEHBIIEHUM CKOPOCTH B 3aBUCHUMOCTH OT TOTO,
omasnbpIBaeT OH wid HeT. [lpu W3ydyeHWr MAaHHOW JMHUH BAXKHO MPOJEMOHCTPUPOBATH €€
CBSI3b C TIOBCEHEBHOM )KU3HBIO M IPYTUMHU OTPACIISIMH HaYK.

C momompio (PYHKIMH MOXKHO OIKCAaTh MHOXKECTBO IPOIIECCOB, MPOUCXOMANINX B
peanbHOM xu3HU. K mpuMepy, KOJIUYECTBO M3TOTOBIISIEMON MPOAYKIIMHM B 3aBUCUMOCTH OT
CIpoca Ha Hee, pacdeT MacChl U 00beMa Tella M0 €ro IJIOTHOCTH, MPOIECC TasHUS JIb/ia B
3aBUCHUMOCTH OT TeMIIePaTyphl U T.J.

OnHoit w3 BeTBeH (PYHKIMOHAIBHOW JIMHUM SBJISICTCS CTETECHHAs  (PyHKIHS.
[IponeaeBTHYECKU ATam M3y4YeHUs JaHHOW (YHKIIMM HAYMHAETCS emie B 5-6 kiaccax, Tne
YYEHHKHU 3HAKOMSTCS C MOHATHEM CTENEHU M ee cBolcTBaMH. /lanmee, HaunmHas ¢ 7 Kjacca,
YK€ MPU U3YUYEHUU Kypca aireOphl ydaliuecs 3HaAKOMSTCS ¢ YaCTHBIMHM BUJAMU CTENEHHOU
dbyHKIMM W UX rpaduKamMu, TaKUMHU Kak: JIMHCHHas (QyHKIMs, KBaapaTuuHas (yHKIIWH,
oOpaTHas MPOTIOPIUOHAIBHOCTD, DYHKIIUA apu(DMETHIECKOTO KOPHS M CTeTICHHAs! (yHKITHS.
OnHako caMoO OIpeJeNICHHE CTEIeHHONW (DYHKIMHM KakK TakoBOW maercs B 11 kmacce, Korma
YUYEHUKH O000OIIA0T pe3yiabTaT IMOJIYYEHHBIX 3HAaHMM W OOBEAUHSAIOT H3YYECHHBIE paHee

(QYHKIMM B KATErOpHMIO CTCHCHHBIX BHAa Y =X , rme X — He3aBHCHMAs [EPEMCHHAs
(aprymeHnT), a r — mroboe panroHanbHOe yucio [2, C. 95]. Umes 6a3uc 3HaHUI 0 CBOWCTBAX
YaCTHBIX BHJIOB CTETNICHHOW (YHKIMH, OOydarouiyecs HE WCHBITBIBAIOT 3aTPyIHCHHN TpU
W3YyYEHHUH OOIINX BUIOB.

OCHOBHBIM BOIPOCOM, HE PEUICHHBIM JI0 CHUX IMOP OJHO3HAYHO, SBISETCS 0COOEHHOCTh

CTeTIeHHON (YHKIHMH C JPOOHBIM TOKa3aTesleM. PaccMOTpUM JaHHBIA BOMPOC Ha MpUMEpE
1

byakiun Buga Y =X".
B ydeOHHMKaX HIKOJILHOTO Kypca ajireOpbl M Hayall aHaJIn3a CBOMCTBA JJaHHOW (DYHKIIMU
paccMaTpUBalOTCS OJIMHAKOBO NIPU YeTHOM M HedeTHOM N. Hampumep, B yueOHHKe «Anredpa

K HaydaJla aHaJIu3a» I 11 KJIacCa, aBTOpaMH KOTOPOTO SABJIAKOTCIA A.E. A6BIJ'II(8.CBIMOB8.,
1

3.A. Kymarynosa u B.E. KopueBckuii, pyHkius Y = XH, Nn>1 spnsercss GpyHKIMHA 06IIErO

BH/JIA U OTIPEJEIICHA Ha JIy4e [0; +oo) [2, C. 98]. OTpuuarenbHble yiciaa HE BXOJIAT B 00JIaCTh
1

onpenenenuss ¢yHkuun Y =X", TOCKOJIbKY B OIpEJIeNeHUH CTeNeHu uYuciaa d ¢

palnMoHaNbHBIM TOKa3aTeJdeM, H3YYeHHOTO paHee, ToBOpHTCS ciemytomee: «CTeneHbro

m m
HCOTPpUIATCIIbHOTO YHCIIa dc pallMOHAJIBHBIM IMOKAa34aTCJICM — (F,Z[C — — HCCOKpaTumagd
n n
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NpoOb), Ha3bIBACTCs 3HAYEHHWE KOpHS N-ii cremenn w3 uwcna a" . CiemnoBaTeNbHO, IO

m
OTIPEJICTICHUIO, an :Q/a_m ,rne a=>0» [2, C. 81]. Pa3psacHeHuit 10 MOBOJAY CIy4yaeB, KOT/a
a<0, B yueOnuke Her. BepHemcs B M3ydeHMH NAHHOTO pa3jiela HEMHOTO Has3ajy M
paccMOTpUM  OmpejiesieHne apudMETUYeCKOoro KopHs N-i CcTemeHW U3 4YHucia a:
«ApudMeTHIeCKUM KOpHEM N-i CTEIEeHW W3 Yncia d Ha3bIBACTCS HEOTPHIATEIHLHOE YHCIIO
b, cremens xoToporo pasHa a [2, C. 74]. CBoiicTBa apudMeETHUECKOTO KOpHS N-ii CTEmeHH
CXO0XH CO CBOMCTBAMH apu(METHUYECKOTO KBAJAPATHOTO KOPHS, TIPH ITOM HE
paccMaTrpuBaeTcsi BONPOC 00 M3BJICUCHUM KOPHS HEUETHOW CTENEHW W3 OTPUIATEIHLHOTO
yucina. B yueOnuke A.I. Mopakosuua u I1.B. CemeHoBa moMuMoO ompeneieHuss KOpHS
CTeleHH N W3 HEOTPUIATSIIPHOTO YHCIIA, TPHUBOJMUTCS OIPEICICHHE KOPHS HEYCTHOU
CTeTieHH N W3 OTpHIATeIbHOro uncia: «KopHeM HEYeTHOU cTemeHW N M3 OTPHIATEIHHOTO
qpcia a (n =3,5,7, ) Ha3BIBAIOT TAKOE OTPUIIATEIIBHOE YHCIIO0, TIPH BO3BEIACHUH KOTOPOTO

B creneHb N moaydaerca uyumcio a» [3, C. 35]. B pganHoMm yuyeOHUKE OTAEIHHO

paccMaTpuBaeTcs (QYHKITHS y:Q/; , KOTopasi B CHJIy HW3y4EHHOTO paHee OTpeAeiCHHUs
ompeneseHa Ha BCell 4ucioBoi mpsiMoit uist HedetHoro N [3, C. 38]. Taxke B ydeOHHKE
TOBOPHUTCSL O BO3MOXKHOCTH TIEPEX0/a OT CTEIEHH YUCIia C IPOOHBIM IOKa3aTelieM K KOPHIO
NpH ycloBMH, uTO umcio HeoTpumarensHo [3, C. 51]. Orcioma, mpu X>0 cBoiicTsa
cTeneHHONM (YHKIMM U (QYHKIUM KOpHA N-OM cTeneHu HIeHTHYHBL. [Ipu 3TOM creneHb
OTPHIIATEIIFHOTO YHWCIIa C JPOOHBIM TOKa3aTejeM paccMaTpHUBAETCS KaK BBIPAKEHHE, HE

MMeEIoIIIee CMbICTA. DTOT (akT 000CHOBBIBAETCS ClenyronuM obpa3om. [lpeamonoxum, 4to
1

YHCIUTENb CTENICHH YKCIia PaBEH €IMHUIIE, U MPOBEPUM, BEPHO JI PAaBEHCTBO (—a)n ={-a

npu HeueTHRIX . C TOUKH 3pCHUA MaTEMATHUKU 3TO HCBO3MOKHO, TaK KaK:
1

-2 (-8 ~(-8)s - 64 -2
—2#2.

. . m
Ho ecnum BBecTH KpuTepuid, KOTOpPbI OyOeT IJIacuTh, 4TO JpoOb —  SBISETCS
n

HeCOKpaTHMOfI, KakK B OIIPCACIICHHU CTCIICHHW HCOTPHUUATCIBHOI'O 4YHCliad C palMOHaJIbHBIM

m .
ImokKaszarcjieM — PacCMOTPCHHOM BEBIIIC, TOoraa IEpEXoa K MOPYrom CTCICHHU IIYTEM
n

1

npeoOpa3oBaHusi UCXOAHON OyneT HeBo3MoxkeH. ClieJoBaTeNbHO, PABEHCTBO (—a)" ={-a,
1
rae N — HedeTHo Oyzaet BepHo. CienoBaTenbHo, oOnacTe onpeaeneHus Gpynkuuu Y =X" npu

HEYETHBIX N PaCIupUTCA 10 BCCX JEUCTBUTEILHBIX YMCEI U MOSIBUTCS CBOMCTBO HEUETHOCTH
1

f(—x)=¥-x= —x =—f (x),(n=2k+1). 3naumur, cpoiictBa Qynkmum Y=X" crexyer
pPacCMaTpHBATh OTAENBHO MpH YETHOM M HeweTHoM N, kak u aia dymkumu Y = X, rae

x<0.

PaCCMOTpI/IM JIUTCPATYpy AJId BBICHIUX y‘le6HHX 3aBeJICHUM 110 JaHHOMY BOIIpOCY. B
1

yueObnuke I'.M. @uxrteHrosiplia paccMarpuBaercst (QYHKIHS y:xa. «Iyectrb M —
1

HaTypalibHOe 4ucio u Yy =X" :T/;. Orta (yHKIUS ompeneneHa JUIsl BCeX 3HAYCHHH X,

eciii M — HEYETHOE U JIUIIb IS HCOTPULATCIIbHBIX 3HAYCHUN — npu M yeTHOM (B 9TOM
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cllydae MBI MME€eM B BHIY apudmeTHdeckoe 3HaueHue paaukana)» [4, C. 50]. B kaure
1

AM. Bepmanta u .I'. ApMaHOBHYA TOBOPUTCS, YTO NpH HeueTHOM N dynkmus Y = X" = X
omnpenescHa ¥ MOHOTOHHA Ha BCEW 4YMCIOBOM ocu. B cmywae, ecnmu N — 4eTHO, 00J1aCThIO
omnpeneNeHuss JaHHOW (YHKIUU SIBJISICTCS MHTEPBAI [0; +oo). Takxe B JTaHHOM YYeOHWHKE,

P
[POJICMOHCTPUPOBAHA 3aBUCHMOCTh CBOWCTB CTCIICHHON (GyHKmuH Y = X", rie mokasareib

CTENEHU SIBIISIETCS HECOKpPaTUMOM IpoOblo, OT YETHOCTH uucen pu (. [JaHHble cBolicTBa
otoOpaxens! B Tabmute 1 [5, C. 55].

Tabmuna 1
P
CaoiicTBa pynkuun y = x°

{ YerHoe Heuernoe
@yHKIUA COCTOUT U3 JIBYX OJTHO3HAYHBIX BETBEM,
UYerHoe - OTIpE/ICNIEHHBIX B UHTEpPBAJIe [0; + oo); rpaduku ux
CUMMETPHUYHBI OTHOCUTEJILHO OCH abciuce
DyHKIMS onpeieseHa Ha BCEW YUCIOBOW OCH
Heuetnoe YHER P
UYerHas ’ Heuernas

CrenenHas (yHKIMs, TIOKa3aTellb KOTOPOM SBISETCA COKpaTUMOW JpoOblo, a
YHUCIUTENb U 3HAMEHATEIb 3TOW IpOoOU SIBIAIOTCS YETHBIMHU YHCIAMHU, HE pacCMaTpUBAETCS

JUISl OTPULIATENIbHBIX 3HA4YeHUN mnepeMeHHoH. K mpumepy, HEKOPpPEKTHO paccMaTpuBaTh
2

¢Gynxumio Buga Y =X® Ha Beeit uncnoBoit mpamoit. Kak oauH U3 ¢crioco6oB penieHns TaHHON
po0IeMbl MOKHO MPEUIOKUTh YTOUYHUTH MOPSAOK JEHCTBUIN C TIOMOIIbIO 3HAKA pajauKaia,

2
HOCKOJBKY QYHKIMU Y =</X* u yz(\f’/; ) pa3nuunbl. Cokpamiath IpoOHBINA MMOKa3aTeib

HeJb34, JaHHBII BOIIPOC PACCMOTPEH BBIILIE.

Takum oOpa3om, CyIIecTBYeT MNPOTHBOpPEUYHE MEXAY IMOAXOJaMU K HU3YYEHUIO
CTeNeHHON (DYHKIUH ¢ JPOOHBIM MOKa3aTeIeM B IIKOJIBHOM Kypce aareOpbl M Hadyall aHajau3a
U KypcoM MaTeMaTHYeCKOTO aHaiu3a B By3€, B pe3ylbTaTe HE peaqu3yercs MNPUHIUI
MPEEeMCTBEHHOCTH B OOy4yeHUM MaTeMaTthke. BO3MOXXHBIM BapuaHTOM pELIEHUs 3TOM
mpoOeMbl MOXKET OBITh PAacCCMOTPEHHE B IIKOJIBLHOM Kypce anreOppl M Hayal aHaiu3a
OTIpeJieNIeHUs] CTETIEHU C HECOKPATHUMbIM APOOHBIM MOKa3aTeJeM ¢ HEYEeTHBIM 3HaMeHaTeJIeM
JUIS YUCeNl MEHBIINX HYJIA.
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VIIK 372.854
COBPEMEHHBIE IOIXO0/IbI K MPENOJABAHUAIO XUMHWM B IIKOJIE

Toamauésa A.B.
(CKYV um. M. Ko3zvibaesa)

B oOpa3oBanum CErOAHAIIHETO BPEMEHH MBI HAONIOJaeM  MOJEPHHU3ALUIO
O6pa3OBaHI/I$L B cootBercTBHUHM C OTUM, OCHOBHBIMH PpC3yJIbTaTaMU ACATCIbHOCTU
o011eo0pa3oBaTeIbHOM IIKOJBI, SABIAIOTCA HE caMM IO ce0e 3HaHMs, a COBOKYIHOCTb
COIIMAJIBHBIX KIIFOUECBBIX KOMIIETEHTHOCTEH B OCHOBHBIX C(l)ean KU3HU. BI)IHYCKHI/IKI/I IIKOJI,
JOJDKHBI BBIXOIUTH B ((60J'II>HIyI-O JKU3Hb» C ONpCACIICHHBIM Ha60pOM COIIMaJIBHBIX
KOMIIETEHTHOCTEH: IIOJINTUYECKHUX, HHTCIJICKTYaJIbHbBIX, IrpaXXJaHCKO-IIPaBOBLIX,
nHpopmaunoHHblx. [IpenonaBanne Hayk NPUBOAUT K (OPMUPOBAHUIO HH(DOPMALMOHHBIX
HOH?[TI/II\/’I, Pa3BUTUIO KPUTHUYCCKOI'O0 MBINUICHHUA Y YYallHuXCs. BaxHpIM MOMEHTOM B
OCMBICIICHUH 3HAHUH JOJDKHO CTaTh y ydalllUuXCA NPHUHATHUC JIMYHOCTHOTO CMEICIA, YTO BEACT
K CaMOIIO3HAHWIO. XHMHUS KakK HayKa B KOHTCEKCTEC C ri100aJIbHBIMHA Hp06HeMaMI/I
YeJIOBeUeCTBa, UYPE3BBIYAWHO aKTyalbHa. Y  TIOJpAcTAIONIET0 TOKOJEHUS JIOJDKHA
CbOpMI/IpOBaTI)Cﬂ Hay4YHas KapTUHA MUpa U 3HAHUA XUMHUHU CTAHOBATCA OCHOBOIIOJIaratOIuMH.
Pa3zButne xmmMmudeckou KapTuHbl MHpa SBJICTCA BaXHBIM JJIA (1)OpMI/IpOBaHI/I$[ HAay4YHOIO
MHPOBO33PCHUA, KYJIbTYPhI 9KOJOTMYCCKOI0 MBIIIIJICHUA U ITIOBCACHUA.

['maBHBIMU TTIEArOTUYECKUMU LESIMHA TO3HAHUT SIBIISTFOTCS:

® T[IOBBINICHHE KaYeCTBA 3HAHHUN

e oOecnieuenne nudPepeHIMPOBAHHOTO MOIX01a B 00pa30BaTEIILHOM MPOIIECCEe

e olecrieyeHue yCIIOBUH /ISl alanTalliy AETeil B COBPEMEHHOM WH(pOPMAIMOHHOM
oOmiecTBe.

JIrobast ¢opMa HMHTEPAKTUBHOCTH TIPEAIIONIAraeT aKTHMBHOE B3aMMOJCHUCTBHE BCEX
yUaIuXxcst. YUUTENb U YICHUK YBJICUCHBI €AMHBIM MTPOIECCOM: MOHATh YPOK, U3BJICUb U3 HETO
3HaHUs s ceOs, (HOpMUPOBATh HABBIKM AKTHBHON J>KM3HEHHOW TMO3WIIMH, KPUTUYECKU
pa3o0parbcsi B CUTYalluW, HAWTH HCTUHY, NMPHHATH BEPHOE pEIICHUE. YUYUTEIb, MO CYTH,
opranuzatop oOy4eHus u Jmzep ero. Ero 3aiava Tak moJgodTH K mporeccy 00y4eHus, YToObI
VUEHHK 3aMHTEPECOBAJICS ¥ TOYYBCTBOBAJ JKEJIaHWE I03HATh. [Ipormecc mo3HaHUS
3aKIII0YAeTCsl B MO3HAHWW 3HAHWW CaMHUM ydeHUKOM. Ha ypoke co3maeTcsi ycTaHOBKa, IpU
KOTOPOH ydaluecs MOJI0KHUTEIBHO HACTPAUBAIOT CeOsi Ha BOCHPHUSATUE HOBBIX 3HaHWM. s
Havaja W3y4YeHHs] HOBOTO MaTepualia YYHUTENb «3aIlyCKaeT» HHTEPECHBIH (HaKT, KOTOPBIN
MpoOyXAaeT UHTEPEC YJalluxcs K BOCHPHATUIO MaTepuaia. 3aadd OKUBIIAIOT yYCHHKA U
3aCTaBJIAIOT €r0 3allOMHUHATh TOYYHTENbHbIC (akThl. K TakuM MeTOoJMKaM OTHOCST
MMUTAIUOHHBIE METOJIbI, KOTOPBhIE€ MOKHO OOBITPBHIBATH HA 3aHATHIX. ITO: TUCKYCCHUH,
nebaTbl, MO3TOBOM IITYpM, OOCYXICHHE TpPOOJIEMbI, KPYIJIBIH CTOJI, MOHWCK WCTHHBI,
cBOOOTHBI MUKPO(OH, aHAJIN3 CUTYallUH, IEPEBO PEIIEHUH U T.1I.

B o0pa3zoBaHuM ceroAHsIIHEro JAHs HaONoJaeTcss MojepHM3auus oOpasoBaHus. B
COOTBETCTBUU C OSTHM, OCHOBHBIMH pe3yjlbTaTaMHU JAEATEIILHOCTH 00Ie00pa3oBaTeNIbHON
IIKOJIBI, SBJISIIOTCS HE caMM 1o cebe 3HaHMg, a Habop COLMANbHBIX KIIIOYEBBIX
KOMIIETEHTHOCTEH B OCHOBHBIX c(hepax >KU3HU. BBIMYCKHHUKM LIKOJI, JOJIKHBI BBIXOIWTH B
«OOJBIIYI0O  JKHU3HB» C  ONPEICICHHBIM HA0OpPOM  COLMAIBHBIX KOMIIETEHTHOCTEH:
MOJIUTHYECKUX, MHTEJUIEKTYaJIbHbIX, IpaXJIaHCKO-TIPaBOBBIX, UH(POPMAIMOHHBIX.
[IpenosaBanue Hayk crocoOCTBYeT (GOPMUPOBAHUIO WH(GOPMAIIMOHHBIX MOHATHH, Pa3BUTUIO
KPUTHYECKOTO MBIIUICHUS Y ydanuxcsi. BaXkHBIM MOMEHTOM B OCMBICIICHUH 3HAHUN JOJKHO
CTaTh y y4aluxcs NPUHATHE JJMYHOCTHOTO CMBICIIA, YTO BEIET K CAMOTIO3HAHUIO.
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KoMIIeTEHTHOCTHO-OpPUEHTUPOBAHHBIA TOAXO0J — OJWH W3 HOBBIX HaIpPaBJICHUN
pa3BUTHS COACPKaHUS 00pa30BaHUs B PA3BUTHIX CTPAHAX MUPA.

CaMo mpuoOpeTeHHEe JKU3HEHHO BAXKHBIX KOMIIETEHTHOCTEH JIaeT YEIIOBEKY
BO3MOXHOCTh OPHEHTHPOBATHCSI B COBPEMEHHOM o0OIIecTBe, (GopMHpYyeT CIOCOOHOCTH
JUYHOCTH OBICTPO pearupoBaTh Ha 3aMPOCHl BPEMEHHU.

BHenpenue KOMIETEHTHOCTHOTO IMOJXO0Ja — 3TO Ba)XHOE YCIOBHE IIOBBILICHUS
KauecTBa 0Opa3zoBaHusi. OCOOCHHO ITO KAacaeTcsi TEOPETUUYCCKUX 3HAHHM, KOTOPBIE JTOJKHBI
nepecraTh ObITh MEPTBBIM 0arakoM M CTaTh MPAKTHYESCKUM CPEJICTBOM Pa3bSICHCHUS SBIICHUN
Y PEIICHUS IPAKTHYSCKUX CUTYallUN U TIPOOIIeM.

OCHOBHOH LIEHHOCTBIO CTAHOBUTCSI HE YCBOCHHE CYMMBbI CBEACHUN, a OCBOEHHUE
YYAIIUMUCS TAaKUX YMEHUM, KOTOPbIE TIO3BOJISUIM ObI UM OTIPEAETSATH CBOM IIEJIH, TPUHUMATh
pELIEeHHS U JEUCTBOBATh B TAITMYHBIX U HECTAHJAPTHBIX CUTYAIUSX.

KomneTeHTHOCTHBIN MOIX01 B 00pa30BaHUU CBS3aH C JIMYHOCTHO-OPUEHTHPOBAHHBIM
U JEUCTBYIOIIMM TMOJIX0JaMU K OOpa30oBaHUIO, TOCKOJIBKY KacaeTcsl JMYHOCTH YYeHHUKA.
CucreMmy KOMIIETEHTHOCTEH B OOpa30BaHUM COCTABISIOT: KIIIOYEBBIE, T.€.NMPEAMETHBIC
KOMIIETEHTHOCTH— UX YYCHHK MTPUOOpPETAET B MPOIIECCE U3YUEHHUS TOTO WM MHOTO MpeIMeTa

[TosTOMy KOMIIETEHIIMIO CIIelyeT WHTEPHPETUPOBATh KaK 3aJaHHOE TpeOOoBaHHE,
HOpMY 00pa30BaTeIbHON TMOATOTOBKHA YYEHHKOB, a KOMIETEHTHOCTh — KaK €ro peaJibHO
chopMupOBaHHBIC TUYHOCTHHIE KAYECTBA 1 MUHUMAJIBLHBIN OIBIT ACSITEIIBHOCTH.

[IIkoNbHBIA TIPEAMET «XHMUS» BKIIOYAaeT B ceOs 3HAHUS O XUMHUYECKUX SIBICHUSX,
cBelleHUAX (UIOCOPCKOTO W  COIMAIBHOTO XapakTepa, COBPEMEHHBIE XUMUUYECKUE
TEXHOJIOTHH, TPOOJIEMBI OKpPYXKAIOIMIEH Cpeapl U 370pOBbS  UeIOBeKa. XHUMHUS -
JKCIIEpUMEHTAIIbHAS HayKa. YUYEHUKH 3HAKOMATCS C BEIIECTBAMHU U UX CBOMCTBAMM, PELIAIOT
JKCIIEpUMEHTAIIbHBIE U pacyeTHbIE 3a7aud. 3ydeHune npeamera no3BoJsieT AeaaTh YKIOH Ha
caMOpeaIn3alHI0 JINYHOCTH, 1€ KaXKIbI CMOXKET BBIPA3UTh CBOIO KM3HEHHYIO MO3HUIMIO U
LIEHHOCTHbIE OpUeHTHpHl. Ho 3TOMy AOMKHBI COCOOCTBOBATH pa3HOOOpa3HbIE METONbI U
¢dbopmMbl yueOHBIX 3aHATHMH. BakHO co34aBaTh Ha YpPOKE CUTYalMIO YCIexa, MPOBOIUTH
JMCKYCCHH, TOJEMUKY, pellaTh MnpoOjeMy WM BbIXOA M3 cutTyauuu. Eciu mpu mopaue
3HAaHMUN YMEJO CO3/1aTh YCJIOBUS, TO MaTepual U3 CKy4YHOTO MOKET CTaTh Jaxke coObiTHeM. B
mporecce 00ydeHHs TJaBHOE HE COooOIIaTh cpa3dy BCIO HMH(OpMAIMIO, a MOMOraTh ee
OCMBICIIMBaTh M JaThb BO3MOYKHOCTh Y4YalllUMCSl Y4acTBOBAaTb B NPEACKa3aHUM 3STOU
unpopmanuu. Ilouck 3HaHMI NpUBIEKAET JeTeil B CONMEPEKMBAHUE U >KEJIaHHE MO3HABATh.
[IpoGnemHble cUTyalluu — TOTYOK K CUTyaluu ycnexa. Ha Takux ypokax Bcerja armocdepa
COTPYIHHYECTBA M MHTEIUIEKTyallbHas atMocdepa. XKenanue no3Hate noOyxaaeT YUeHHUKA K
HCIIOJIb30BAHUIO JIOTIOJIHUTENIBHOM JIUTEPATYPhl, CIIPABOYHUKOB U HCIOIb30BAHUS HHTEPHETA.

KomneTeHTHbI creIMaCT, KOMIIETEHTHBI YEJOBEK — 3TO OYEHb BbITOJIHAA
nepcriektuBa. [lpennoxkena  ¢gopmymna  KoMmeTeHTHOCTH. KakoBbl ee  OCHOBHBIE
coctapisonue? Bo-mepBbiX, 3HaHWE, HO HE MPOCTO HHMOpMalUg, a Ta, YTO OBICTPO
U3MEHsIeTCs, JUHAMHYECKas, Pa3HOBHIHAS, KOTOPYIO HEOOXOIUMO YMETh HAMTH, OTCEATH OT
HEHY)KHOH, TIepeBeCTH B OMNBIT COOCTBEHHOW JESATETbHOCTU. BO-BTOPBIX, YyMEHHE
WCIOJIb30BaTh 3T 3HAHUS B KOHKPETHOW CUTyaIlMH; MOHUMAaHHE, KaKUM CIIOCOOOM MOXKHO
MOJIYYUTh OTU 3HaHUS. B-TpeThuX, afeKkBaTHOE OIICHMBaHHE — ce0sl, MUpa, CBOETO MecCTa B
MUpE, KOHKPETHBIX 3HAaHUI, HEOOXOIUMOCTH WJIM HEHYKHOCTH UX IS CBOEH AEATeIbHOCTH, a
TaKkKe MeTOoJa WX MONY4YeHHs] WU HCIOJb30BaHMs. DTa (opMyla JOTHYHO MOXKET OBbITh
BBIpa)KEHA B TaKO CIOCO0:

KoMmmerenTHOCT = MOOWJIBHOCTH 3HaHMA + THOKOCTh METOAa+KPUTUYHOCTD
MBIIUICHUS

UtoObl m30€kaTh HEONArOMPHSTHOTO BIWSHUS Ha OSKOJOTHIO, YTOOBI HE [eNaTrh
HKOJIOTHYECKUX OIMMOOK HE CO3/1aBaTh CUTYyallud, OMACHBIX JUIsI 3[0POBBS U IKHU3HH,
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COBPEMEHHBIN YEJIOBEK JOJDKEH 00J1aaTh 3JIEMEHTAapHBIMU 3KOJIOIMYECKMMM 3HAHUSMU U
HOBBIM 3KOJIOTMYECKUM TUIIOM MBIILIJICHUS.

[Tytu popmMupoBaHUss KOMIIETEHTHOCTEH

Uem xe NOKEH PYKOBOJCTBOBATbCA YUMTENb JUlsl UX BelnosHeHus? [lpexne Bcero,
HE3aBHCHUMO OT TEXHOJIOTMH, KOTOpbIE HCIOJB3YET IpenojaBareib, OH JIOJDKEH IOMHUTh
HUKEIPUBEICHHbBIE ITpaBUIa:

He mpenmer ¢opMupyer JIUYHOCTh, a YYUTEIb CBOCH AEATEIBHOCTHIO, CBSI3aHHOM C
M3Y4YEHUEM IIpeIMeTa.

[lomoraTe yueHukaMm OBJaAeTh HauOojiee NPOAYKTUBHBIMU METOAAMU y4eOHO-
[I03HABATEIbHON AEATEIbHOCTH, YUIUTE UX YUUTHCS.

HeoOxomumo daie MCHosib30BaTh BONPOC «IIOYEMY?», YTOObI HAyYMTh MBICIHUTH:
MOHUMAaHWE [PUYMHHO-CIEJCTBEHHBIX CBA3€H  sBisieTcs  00sA3aTeNbHBIM  YCIOBUEM
Pa3BHUBAIOIIETO 00YUYEHHUS.

[ToMHUTB, YTO 3HAET HE TOT, KTO MEPECKa3bIBAET, a TOT, KTO UCMOJIb3yeT Ha MPAKTUKE.

[IpuydaTh y4eHMKOB yMaTh U JEUCTBOBATh CAMOCTOSATEIBHO.

Pa3BuBarh TBOpueckoe MbluieHUe. [lo3HaBaTenbHbIE 3a/1auM peIIaTh HECKOIbKUMU
criocobamu, Jaiiie IpakTUKOBAaTh TBOPUECKUE 3aJauH.

Heob6xoumo yariie nmoka3biBaTh Y4€HUKaM MEPCIEKTUBBI O0yUEeHHUS.

B mpouecce oOydeHust 00s13aTelnbHO YYUTHIBATH HHAMBHAYaJbHBIE OCOOEHHOCTHU
KaKJOro YyueHuKa, oObeAuHsiTe B AUQPPepeHIupOBaHHbIE MOATPYHIBl YYEHUKOB C
OJINHAKOBbIM YPOBHEM 3HaHUH.

W3y4yath ¥ y4yuTHIBaTh >KU3HEHHBIH OMBIT YYEHUKOB, UX HHTEPECHl, OCOOEHHOCTHU
pa3BUTH.

Cam yuutenp JOJKEH ObITh MH(MOPMUPOBAH OTHOCHUTENBHO MOCIEIHMX HAyYHBIX
JOCTHKEHHUM IO CBOEMY IPEAMETY.

VY4auTh Tak, 4yTOOBl YYEHMK MOHMMAJ, YTO 3HAHME SIBJIAETCS U1 HEro JKU3HEHHOMN
HE00X0INMOCTBIO.

PazpscHsiiTe ydyeHHKaM, 4TO KaKIbld YEJIIOBEK HAMIET CBOE MECTO B KM3HU, €CIIU
HAy4YUTCs BCEMY, YTO HEOOXOIUMO Ul pealu3alii >KU3HEHHBIX [JIaHOB.

Conepxanue M METOAMKA NPENOJABaHUs XMUMHUU HMMEEeT creuu(uyeckue MNpU3HAKH
OTHOCHUTEJIBHO (POPMUPOBAHUS KOMIIETEHTHOCTEH yueHHMKOB. Ha KOHKpETHBIX mpuMepax
MOJKHO IIOKa3aTb BO3MOXHOCTH (DOPMUPOBAHMS OCHOBHBIX TIpYII KOMIIETEHTHOCTEH
YYEHUKOB YpOKax
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3IOPOBBE HACEJIEHUSA CEBEPHOTI'O KA3BAXCTAHA:
MEJIUKO-TEOTPA®UYECKH AHAJIN3 U HHTETPAJIbHASL OLIEHKA

Tynos C.C.
(Mocxoeckuti I'ocyoapcmeennviii Yuusepcumem umenu M.B. Jlomonocosa, e. Mockea, P®)

AHHOTauMsl. BBImoNHEHa  MEAMKO-DKOJNIOTHYECKAas  XapaKTEPUCTHKAa  YeThIpEX
obnacreii CeBeproro Kazaxcrana (Axmonmuckas, Kocranaiickas, [laBmomapckas, CeBepo-
Kazaxcranckas o0nactu), NpoaHAIM3HPOBAHBI ypPOBEHb, IHHAMHUKA — W CTPYKTypa
3a00JIEBAEMOCTH B3pOCJIOr0 U JIETCKOTO HACEIEHMsI SKOJOTMYECKH OOYCIOBICHHBIMU
narojorusiMd  (OOJIE3HH  OpPraHOB  JIbIXaHWs, OOJIE3HW  HDHAOKPUHHOW  CHUCTEMBI,
3JI0Ka4€CTBEHHbIE HOBOOOPA30BAHUS, OCJOKHEHUS OEpPEeMEHHOCTH pOJIOB, BPOKICHHbBIE
aHOMallu¥, a TakXke 3a0ojeBaHUs oOpraHoB 4yBcTB) B mnepuon 2002-2018 rr.
[IpocTpaHCTBEHHBIN aHAIN3 JAaHHBIX MEIULMHCKON CTAaTUCTHKU BBIOPAHHON TEppUTOPUU
MO3BOJIUJT TIPOBECTH MEIUKO-3KOJIOTHUECKYyl0 nuddeperiumanuo 4 obdmacreir CeBepHOTO
Kazaxcrana PecnyOnukun Kazaxctan 1o MHTErpajgbHOMY IIOKa3aTenio 3a00JeBaeMOCTU
9KOJIOTMYECKH 00YCIOBICHHBIMU 3a00JI€BaHUSIMU U BBIIBUTH HEOJIAronoy4yHble PETHOHBI.

BBenenne. B osxonormyeckux U reorpadUyecKuX HUCCIENOBAHUSAX IMOCIEIHHUX
JEeCSITUIIETHI OOJIbIIoe BHUMAaHHE YAENSeTCS IMOWCKAM B3aMMOCBSI3€H MEXIY 3710pPOBHEM
YEeJIOBEKa, OKPYXKAWMIEH Cpeaoll M KIMMAaToM JJIsi CBOEBPEMEHHO BBISBICHUA U
MpeAYNPEeKACHUST HEOIaronmpusATHOTO BO3JCUCTBHS (DaKTOPOB OKpYXKaOIIeH cpenbl. Takue
UCCIIEIOBAaHUSI HEOOXOAMMBI, B TIEPBYIO O4Yepedb, JUId PETHOHOB, TJ€ HMEIOTCS
BBIJICJISIIONIMECS Ha 00mmeM (GoHEe METUuKO-aeMorpaduyecKue MmokKazaTrenn (XapaKTepUCTUKH
310poBhsi) HaceneHus. B Pecrnybnuke Kazaxcran momoOHast cuTyarusi xXapakTepHa IS
[TaBnomapckoit u Ceepo-Kazaxcranckoit (CKO) obmacreit. Onu pacnosoxensl B CeBepHOM
Kazaxcrane, koTopblii oTiIM4aeTcst OT ocTtaibHOro Kaszaxcrana mo mpupoaHBIM, COLHAIBHO-
SKOHOMHUYECKUM U dKosiorudeckuM ycioBusMm (Koposesa u np., 2019). B nmocnennue ros! B
BBIIICYKA3aHHBIX OO0JACTAXOTMEUYEH pOCT 3a00JEBA€MOCTH, UTO CBS3BIBAIOT M C
HEOMaronpusTHBIMU JeMOrpaUuecKUMU TPOLEeCcCaMi, U C 3KOJOTUYECKHUM COCTOSTHUEM
OKpY)Kalollel cpepl, U C COlHalbHO-d3KOHOMHYecKuMU mpobiemamu (Koponesa u np.,
2019).

IlocTanoBKa 3a7a4 U MeTOAMKA HccieqoBaHus. VccnenoBanue ObUIO HAIpaBlIEHO
Ha pelIeHue CIeAYIONINX 3a/au:

1) mpoBecTH MeIUKO-3KOJOTHYeCKylo auddepeHnuanuo tepputopun CeBepHOTO
Kazaxcrana no uHTerpajibHOMY MOKa3aTesro 3a00J1eBaeMOCTH HACEIICHUS;

2) NpoaHaIM3HPOBATh YPOBHH, AUHAMUKY M CTPYKTYpPY3a00J€BaEMOCTH B3POCIOrO U
JNETCKOTO  HACEJCHMsI  aKTYaJIbHBIMH  DKOJIOTUYECKHM  OOYCJIOBJIIGHHBIMH  KJIacCaMU
3a0osieBaeMOCTH  (OOJI€3HH OpraHoB  JbIXaHUs, OOJE3HW OSHIOKPUHHOM  CHCTEMBI,
37I0Ka4YeCTBEHHbIE HOBOOOPA30BaHMS, OCIOKHEHUS OEpPeMEHHOCTH pOJIOB, BPOKICHHbBIC
aHOMaJTNH, a TakXKe 3a00JIeBaHMs OPTaHOB UyBCTB);

B ocHOBY pa0GoThl MOJOXKEHBI MaTepHalibl 10 3a00J€Ba€MOCTH HACEIEHUS 0 JaHHBIM
Komutera mno cratuctuke MuHHCTEpCTBA HAIlMOHAJIBHOW SKOHOMUKM PecnyOnuku
Kazaxcrana, MunncrepctBa 3apaBooxpanenus Pecnyonuku Kaszaxcrana, Kazaxcranckoro
¢wmana CKO, HUN ounkomorun CO PAMH Cesepo-KazaxcTaHcKoro rocynapcTBEHHOTO
yHuBepcureta uM. M. KoszpiOaeBa, craTHCTHYeCKOTO COOpHHMKA «30pOBbE HACENEHHS
PecniyOnmkn Kaszaxcran u esiTeIbHOCTh OpraHu3anuii 3apaBooxpanerus» (CTaTuCTHYeCKuit
cOOpHUK..., 2018), a Takke UCHONB30BaHbl KapTorpaduieckue mMaTepuansl HarmoHanbsHOTO
Atnaca PK (2007), Atmaca OaxkTepHajJbHBIX M BHUPYCHBIX 300HO3HBIX HWHQEKIIHH,
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pacnipoctpan€HHblx Ha Tepputopun Kaszaxcrana (2010) u jgaHHbIE HWHTEpPAKTUBHOMU
nporpammsl «Ilokazarenu DPS (raion)» (ITokazatenu nemorpaguu..., 2018).

J1J1s1 OLIEHKH MEIUKO-3KOJIOTHYECKO 00CTAaHOBKH PACCMOTPEHBI:

- Cratuctuyeckue JAaHHbIE 10 JeMorpaduu U 3a00J€BaeMOCTH B3POCIOTO HACEIICHUS
[0 DKOJIOTHUYECKH 00ycioBiaeHHbIM Oosie3HsiM B CeBepHoMm Kazaxcrane (AKMoOJMHCKas,
Kocranaiickas, [laBnomapckas, Ceepo-Kazaxcranckas oOmactu) PecnyOmuku Kaszaxcran
(manee PK) 3a 2002-2018 rr.;

- CraTucTHYeCKHE JaHHBIE IO 3a00JE€Ba€MOCTH JIETCKOro HaceneHus (mo 14 ner
BKJIFOUUTENBHO) TI0 AKOJIOTHUYECKU 00ycIoBiIeHHbIM Oosie3HsiM B CeBepHoM Kazaxcrane;

- CraTucTHYeCcKHEe JTaHHBIE 1O 3a00JIEBAEMOCTH OHKOJIOTHUECKUMH 3a00JICBaHUSMU
paznuunbIx Jokanu3anuii CeBepo-Kazaxcranckonobnactu;

- Craructuyeckue JaHHblE IO MPUPOJIHO-O4AaroBeIM 3abosieBaHusiM CeBepo-
Kazaxcranckoit o6actu B pa3pese 14-Tu aIMUHUCTPATUBHBIX PAOHOB U 00JIACTHOTO IIEHTpa
(r. IlerponasnoBck) obnactu 3a nepuof ¢ 2000 mo 2017 rox.

B coBokymHOCTH MpoaHaTHM3UPOBAHO U 3aHECEHO B 0a3y AaHHbIX Oosee 15000 enuuui
nHpopmanuu. Bce Memuko-meMorpadudeckue IMOKa3aTedd BBIPAKEHBI B OTHOCHTEIBHBIX
BenmurHax Ha 100 TeIC. ye.

B xome wccnemoBanus ObUTM TPUMEHEHBI AHATMTHYECKUE (aHATW3 JUHAMHUKA H
pacrnpocTpaHeHus: OCHOBHBIX KJlaccoB 3aboseBaHuil Ha Teppuropun Pecniyonuku Kazaxcran
u 4yerbipex obmacreit CeBepHoro Kaszaxcrana), cratucTuyeckue, MaTeMaTHKO-
KapTorpapuueckue METOJbI, a TaKKe ObUIM BBITIOJTHEHBI MEINKO-IKOJIOTHUSCKUN aHAIU3 U
MHTEerpaibHas OLEHKa 3a00JIeBa€MOCTH B3pPOCIIOTO U JETCKOIO HACEJIEHHS IKOJOTUYECKU
o0OycnoBieHHbIMU 3aboseBaHusiMH. B paboTe mnpumeHsach METONOJIOTHS W KOMIUIEKC
METOJIOB MEIMKO-TeorpaduIecKoro aHajau3a, pa3padO0TaHHBIX M allpOOUPOBAHHBIX B Pa3HBIX
pernonax cran EBPA3DC(benetuBun, 2007; Bepxosuna u ap., 2015; Koponesa, 2016;
Manxazosa, 2001; ManxaszoBa, Koponesa, 2008; [llaptora, 2012). Bce sTanmbl maTemMaTHKO-
KapTorpaMuecKoro MOJCIUPOBAHUS TMPOBOAWINCH, C TpuMeHeHneM mporpamm  QGIis,
AdobelllustratorArtwork12.0, MicrosoftExcel.

Jis  mocTpoeHHMs  KapThl — MEIUKO-3KOJOTMYECKOW  HANpsHKEHHOCTH 1O
mudpdepenunanun  Pecnyonuku Kazaxcran u CeepHoro Kazaxcrana wucnosb3oBasiach
WHTETpaJIbHas OlLICHKa 3a0o0jieBaeMOCTH, paspaboranHas B MI'Y umenu M.B. JlomonocoBa
(ConpmaroB u ap., 2015).

Kak wuror paboTbl BBHINOJHEHA CepUs AaBTOPCKUX AHAIUTUYECKUX MEAUKO-
IKOJIOTHYecKnX KapT MacmTada 1:1500000, 1: 250 000 u 1:3000000, koTopble OTOOpaXKAOT
UHTETpaibHOE  NPOCTPAHCTBEHHOE  pacmpelesieHue M JUHAMUKY  OKOJOTHYECKU
oOycnoBiennbix natosioruii B CesepHom Kazaxcrane, B yactHocTu, CeBepo-Kazaxcranckoit
00J1acTH 1 paioHax 3TOH 00JIaCTH.

Pe3yabTaThl. PaccuntanHblii HHTETpalbHBIN MOKa3aTellb 3a00JIEBaEMOCTH B3POCIIOTO
HACEJICHUs MO 3KOJOTHYeCKH OOYyCIOBIEHHBIM Oone3HsM 3a mepuona ¢ 2002 mo 2018 rox
no3Bosn oreHuTh obnactu CeBepHoro KaszaxcTaHa mo HampsHKEHHOCTH CUTYaIluU: HIDKE
cpennero (AxkmosmHckas) cpennuii (Kocranabickas, Ceepo-Kaszaxcranckas oOiactu) u
oueHb Bbicokuii ([TaBmomapckast 06macTs).

Cpenu B3pocioro Hacenenus B [laBmomapckoil o00iacTé  3aperucTpupoBaHa
HaumOombiIasgs  3a00J1€Ba€MOCTh ~ OPraHOB  JIBIXaHHs,  KOCTHO-MBIIIEYHON  CHCTEMBI.
Kocranaiickas 06macTh XapakTepu3yeTcss MAaKCUMAIbHBIMU TO PECHyONMKe SHIOKPUHHOMN
cucrembl, CeBepo-Kazaxcranckas 001acTh — HOBOOOPA30BAHMSIMH, OCJOKHEHUSMU
OepeMEeHHOCTH, POJOB H TOCJIEPOJOBOTO TMepuojaa, a Takke HHPEKIMOHHBIMH |
napasuTapHbIMH 3a00ICBaHISIMH.

YPOBHU HANpsKEHHOCTH CUTYallMd MO JIETCKOHM 3a00JeBaeMOCTH: HIDKE CPEIHEro
(Axmonunckas, Kocranaiickas), Beime cpennero (CeBepo-Kazaxcranckas o61acT) U oueHb
Bbicokuii (ITaBromapckas 06macTp).
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Cpemn pmerckoro HaceneHuss B [laBmogapckoil  oOnacTu — 3aperucTpupoBaHa
HauOoJbIIass 3a00JEeBAEMOCTh  HOBOOOpPA30BaHUSMH, OOJIC3HSIMH OpPraHOB JIbIXaHUS,
00JIe3HSMU TJla3a W €ro NpHUaaTKa, OOJIE3HSIMHU yXa M COCIIEBUJHOTO OTPOCTKA, KOCTHO-
MBIIIEYHOW CHUCTEMBI, a TaKXe BpPOXKACHHBIX aHoMmanui. KocraHalickas 00sacTh
XapaKTePU3yeTCs BBICOKMMH TI0 PECIyOIHKE TIOKa3aTesIMA BPOXKICHHBIX AHOMAJIHH,
CeBepo-Ka3zaxcranckas 007acTe — BBICOKUMH YpPOBHSIMH OOJIE3HEH OPraHOB JIbIXaHUS,
HOBOOOPAa30BaHUSAMU U MHPEKIIMOHHBIMU ¥ IMapa3uTapHBIMU 3a00JICBAHHSIMH.

PaccmarpuBasi SMHIEMHONIOTHYECKYIO CHUTyaluio 1mo 3aboseBaemoctn B CeBepo-
Kazaxcranckoit o0yiacTé TpPUPOTHO-OYArOBBIMU 3a00JICBAaHUSIMU: KIJICIIEBON dSHIE(DAIHT,
O6oppenmno3 (Oone3ns Jlaiima), pukkercmo3 (KIEIIEBOW CHIMHOM TU(), TyIaspeMus,
JIENTOCINPO3, FreMopparudeckas Juxopaaka ¢ noueynsiM cuaapomom (I'JITIC), onucropxos,
opynemnes, Oemenctso u ap. (I[IpoxopoB u ap., 2012), 6putn BBIsIBIEHBI paiioHbl CeBepo-
Kazaxcranckoit o0mactu, XxapakTepu3yromuecss HauOoJbIeld BCTPEUYaeMOCThI0 3a00JIeBaHI I
HaceJIeHUsI PUKKETCHO30M BhIsiBIIeHO B KbI3bumkapckoMm (316 ciyyaeB), MaMitoTcKoM paiioHe
(125 cnyuaeB) u r. IlerponaBnoBck (430 ciaydaeB). Haubomnpinee yucio ciydaeB Opyiesnsiesa
BBISIBJICHO B Y aJIMXaHOBCKOM paiioHe (21 ciydaii).

Pst aHaMmMTHYIECKMX KapT IMO3BOJIMII BBICIUTH TPYIIIBI PAHOHOB B JaHHBIX 00JACTSIX
(Bcero 66 pailoOHOB) MO HANPSHKEHHOCTH CUTYaIlMU: O4YeHb BbIcoKas (r. IleTpomaBioBck,
Ke3bunkapcekuii, Mammorckuilt paiion, 1. [laBmomap, JKeneseHckuil paiioH), BBICOKUH
ypoBeHs (17 paiioHOB), BbITe cpeaHero (24 paiioHa), Hike cpeanero (13 pailoHOB), HU3KUI
ypoBeHb (17 paitoHOB).

BoiBoabl. Menuko-skonoruueckas obctaHoBka B CeBepHoMm Kazaxcrane, mmeer
TEHJICHIIUIO K pOCTy oOmieit 3aboneBaemoctu. [lo 3aboneBaHWsAM OpPraHOB IbIXaHUS, W3
MPEACTABICHHOTO PEeruoHa, mpeodmanatot paiionsl [1aBimomapckoit obmactu - Gosee 13 Thic.
Ha 100 TbIc. B3pocnoro Hacenenus (32% B oOmieii cTpykType 3aboneBaemoctn) (T. [1aBmonap,
Kenesunckuii paiioH). BbICOKHI ypOBEHBH W TOJIOKHTEIbHAS TUHAMHKA 3a00J7€BAEMOCTH
B3POCJIOTO HaceJIeHUsl 00J1acTH SKOJIOTHMUECKH 00YCIOBICHHBIMU OO0JIE3HSMH HAOIOIAI0TCSB
[TerponaBnoBcke (oOmactHoi 1eHTp) M Kb3pumkapckom paiione (CKO). A B cTpykType
3aboneBaemocT CeBepo-Kazaxcranckoir o0nacTu mepBble TPU MeECTa 3aHHMAOT 00JIE3HU
opranoB nbixaHus (21%), 6one3nun mouenonoBoit cuctemsbl (17%), TpaBMbl U OTpaBICHUS
(13%). IIpupoct 3a6071€BaEMOCTH B MOCIEAHUE TOABI MPOUCXOAUT 3a CUET MH(PEKIIUOHHBIX U
napasuTapHbeix OoinesHeir (Ha 8%), OonesHel cuctembl KpoBooOpamienus (B 1,5 paza),
0o0JIe3HEN KOKH | MTOJAKOKHOM KiteTuaTku (Ha 7%).

Boicokuii uHTErpaibHbIi ypOoBeHb 3a00JIEBAEMOCTH JETCKOTO HACelIeHHs — B
[TaBnonapckoii (Beicokuii) u CeBepo-KazaxcTanckoit o6nactsax (BbIIIE CPETHETO).

CoznanHasi cepusi MEIMKO-IKOJIOTUYECKUX KapT MOXKET ObITh IMOJIO0XKEHa B OCHOBY
MEJIMKO-3KOJIOTHYECKOTO PETrHOHAIBLHOIO MOHUTOPUHTA U OyJeT COCOOCTBOBATH PELICHHUIO
MPAKTUYECKUX 3a7ad MO BBIABICHUIO W MPOPMIAKTHKE 3a00JIE€BAEMOCTH Ha TEPPUTOPUIX
BBICOKOTO MEIUKO-3KOJIOTUYECKOTO PUCKA.
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YK 502.508

OPTAJIBIK KABAKCTAHJIAFBI CAKUHAJIBI KYPBLIBIMIAPIBIH
KAJBIITACYBI

YBaaues T.0., Upkutéaes C.H., Hacsipagunosa b.b.
(Abaii ameinoaser Kaz¥11y)

CakuHaJIbl KYPBUIBIMJIADP JICTL,KapaThUIbICTaFbl HOOaWbIHIA (TUTaHJA) IOHIEICKTCHE
KEJIreH CaKWHAIbI IMINIHJETI TeOJIOTUSUIBIK HbICAHIapAbl anWTaabl. OnapablH KUMaJarbl
KYpPBUIBIMBI —KYMO€3 HeMece IIYHFbIMA, IWINHAP COHJal-aK IIYHFBUI BIIBIC TOPi3ai OOJIBII
Kenesi e, peabedreri Jkep KabaThIHBIH IJIMKATUBTI HEMECE NU3BIOHKTHBTI OY3bUIFaH JKOHE
(U3UKAIBIK TYPFbIJIa OHBIH aHOMAJIIBI JKEPIIEPIHIe Ke3IeCe]Ii.

CakuHaJIbl KYpbUIBIMJIAP JKapaThUIBICHIHA Kapad eki Typre OeJiHei: MIyTOH/IbI, SIFHH
MarmMa OCepiHEH KaJlbINTACKaH HMHTPY3HMSUIBIK IIOFBIpJap HEMece NCHYIAIUSUIBIK JCepACH
KallaJIFaH >KaHapTaylap >KOHE MKAaCBIHTACTapIblH (METEOPUTTEpAiH) Kep OeTiHe Kyjiaysl
ocepiHeH naiia 00JIFaH KypbUIBIMIAP.

[I1yTOHABIK CaKMHAIBI KYpBUIBIMIAP, Y3aK YaKbIT JCHYAAIUSUIBIK IPOLECTepPre
YIIBIpAan MYXUITEH »XaHapTaylaplblH ©31HEH HeMece WHTPY3USUIBIK (HETi31HIe TPaHHUTTHI
MAaCCHBTEPIHEH KYpaJIFaH ) Tay KbIHbICTAPbIHAH TYPAIbI.

CakMHaIBIK KYPBUIBIMAAPABIH KYPBUIBICHIHA dKapbUTYJIap 0acThl pell OMHAYbl MYMKIH.
Omnapapl, cakMHAIBIK KYPBUTBIM/IAP 3JIEMEHTTEPIMEH apaKkaThlHAChIHA Kapail ObLiaiiina 6emyre
0onaapl: paauaiabl Kapbulylap — CaKWHAIBIK KYPBUIBIMAAPABIH PaAUyCTapbIMEH COMKeC
KeJe/l; CeTMEHTapIIbl JKapblIylnap — Xop/a OOWbIHINIA KUBUIBICAIBI )KOHE XOpAa MIeHOepiHeH
acTai/ibl, KUBICYIIBI JKapbLTyIap — Ke3 KeNreH OarbITTarbl KYPbUIBIMIAAPMEH KUBICAJIBI KOHE
OHBIH IIEHOEePIHEH IIBIFBIT Ta KETEIl.

KoHIIEHTpITIK AJIeMEHTTEp MEH >KapbUIylap, CaKMHAJIBIK KYPBUIBIMAAPABIH OJOKTHIK
KypbUIbICbIHa ~ceOenmii  0oiysl MyMKiH. OnapablH — apacklHOa MbIHagaid — Onokrap
@KBIPATBUIAIBI: paJMaAbl — €Ki paJualibl >KOHE KOHIICHTPINIK KapbUIyMEH IIeKTeNe1i;
CEeTMEHTapNIbl — CErMEHTApJIbl HEMece KHUBICYIIBI JKOHE KOHIEHTPIIK KapbUlylapMeH
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IIEKTENe l; alHAIManbl — Oip KOHIEHTPIIK XKapbUTyMEH HIEKTENe/i; CAKMHAIBIK — dp TYpIIi
JMaMEeTpJeT] €Ki KOHIEHTPIIIK KapblUTyJTapMeH IIEKTENEel; JTOFalIbIK — CErMEHTApIIbl JKOHE
para bl )KapbUTyTapPMEH IIEKTEICTIH CAKUHAJIBIK OJOKTap/bIH pparmentrepi [1].

CakuHaJIBIK KYPBUIBIMIAP/IbI TUTyTOH KOHTYPJIAPBIMEH KATBICThIpA KeJle, OJapAbIH YIII
TYpsti MOPGOJOTHSUIBIK TYPJIUIITIH aXbIpaTyFa O0Jaabl: SHIOIUTYTOHABIK, MEPUTUTYTOHIBIK
KOHE IK3OTUTYTOH/IBIK CAKUHAIIBIK KYPBUTBIM/IAP.

DHAOIUTYTOH/BIK ~ CaKWHAJBIK  KYPBUIBIMJIAP, TPAHUTTI IUTYTOHHBIH  IIIiHAETI
SPO3UOH[IBI KOHTYPIBIH ImIiHAe *katajasl. [lepHIuTyToHIbl KYpBUIBIMIAP IUIYTOHHBIH IIBIFY
KOHTYpbIMEH OailijlaHbICajpl, COHJAW-aKk YcakK wuiliMaepre OemiHeni. DK30IUTYyTOH[IBI
KYpbUIBIMJIapJia TPAHUTOMITEPAIH LIBIFYBl OPTAJBIK OOJIKTIH KYpBUIBIMBIHA OaillaHBICTHI
0onapl.

TexkToHOTeH/II CaKWHAIBIK KYpPBUIBIMIAp, MeEraKkypbUIbIMIapAaH Oacka Oapibik
enmeMepal Kapacteipaabl. Onap HETi31HEH, TIK TEKTOHUKAJIBIK KO3FaJBICTAp/IbIH 9CEpIHEH
naiina 6onanel. CaKMHAIBIK KYPBUTBIMIAPD MEH TOPH30HTAIb TEKTOHUKAJIBIK KO3FAIBICTAP IBIH
OailiaHbIChl MEH apakaTblHAchl o1 1€ TOJbIKTal 3eprTenmeil kenenl. OH TEKTOHOTEH1
KYpBUIBIMJApFa —aHTeNIM3a, KyMmMOe3Jep, IPreTacTblH JOHeC >Kepiepi, Oemecrep, ipi
AHTUKJIMHANB/1 KaThapiiap, HEOTEKTOHUKAJIBIK KeTepuliMaep >KaTaabl. Tepic TEeKTOHETeHAl
KYpBUIBIMJIapFa —CUHEKJIN3a, olnaTTap, OyruicTep, Myabaaiap, ipi CHHKIMHAIbB1 KaTnapiap
Katapl.

CakyHaIBIK KYPBUIBIMIAPIBIH OpHAIACYbl MEH KaJBINTACyblHA Oip TeOJIOTHSIIBIK
¢dakTop (MOHOreHAI CAKMHAJBIK KypbUIbIMIAp) acep eTyli MyMKiH. COHJIBIKTaH
KJIaCCU(UKAUSHBIH HEri3ruiepl OOJIbIN, KYPBUIBIMIBIK-TEHETUKAIBIK THUIT a’KbIPATHUIIBL.
Omnap 6ip-OipiHe OaiylaHBICChI3 0OJIATHIH KYPBUIBIMIBIK JKOHE T€HETHKAJBIK MTapaMeTpiiepacH
Typanbl. bidre aca KaKeTTi KYpBUIBIMIBI TapaMeTp KYPBUIBIMIAp IHaMETPJepIHEH KOpiHiC
TabaTblH — KYPBUIBIMIAPAbIH KejeMi. OcCblAaH CaKWHAIBIK KYPBUIBIMIAPABIH OIIIEMIIK
Kiaccrapel Oesineni. KypbUibIMabl mapaMmeTpiepaiH apachlHIa, OJIAPIBIH Kep KabaThIMEH
KHUBICYBIHIAFBI OH JKoHE Tepic GopManapsl eckepineni [2].

CakuHasibl KYpBUIBIMIAPABI 3€pTTEYAIH FBUIBIMH FaHa €MEC, IMPAKTUKAIBIK MOH-
MarbiHachl JAa 30p. OcCbl TEOJIOTHAIBIK KYpbUIBIMJAPbIHA Op TYpJl KEH OpbIHAAPHI
OaitmanbicThl. MoceneH — Anmvansl, Aktoraid, bepmi, Cask »xoHe T.0. Oenriii KeH OpbIHAAPI
CaKMHAJIBl KypbUIbIMAApFa kartajpl. CaknHaybl KypblabiMAapMeH Ka3zakcTaHHBIH aiMac KeH
OPBIHIAPBIH Ja OalIaHbICTBIPA/IbI.

XKanmnel 3epTrenreH CcakMHaJIbl KYpbUIBIMIAPIbIH, IIYTOHIbI-)KAHAPTAYJIbIK KOHE
KOCMOTEH/Ii JIETeH €Ki TYp1 akbIpaThliaibl. [I1yToHABI-)KaHAPTAYIBIK —MarMaibiK (3¢ dy3uBTi
KOHE MHTPY3UBTI) YAEPICTepIiH HOTHXKECIHIE KallbIITacca, eKIHIIICi— METEOPUTTEP/AIH Kepre
KyJIaybIHbIH HOTHXeciHAe naiaa O6onraH. KocMorenni cakuHaibl KypbUIBIMIAPIbIH AaMybl
TEKTOHMKAJIBIK COFBIIIMAJIBI-KapbLIbICTHIK KOHIIETIIUS TYPFBICBIHAH KapacThipiaabl. Onapabiy
KypaMbIH/Ia KaHapTayJIbIK )KOHE MHTPY3UBTIK JKbIHBICTAp OOJIMAaiIbI.

CakuHanblK KypblisiMaap — XKep/iiH Tac kabaTelH1a HeMece 0acka Ja rajamiuapiaapia
TY3UIT€H Ie0JIOrMsUIBIK KYPBUIbIMAApP. byl reosorusiiblk KypbUlbIMaap —CaKUHAIIbI, IOHIelIeK,
comak opmanapaa Gonaipl.

CakuHaJIBIK KYPbUIBIMIAP/IbIH T€HETUKAIIBIK TYPIUIITiHIH apacblHaH, HOJUTeH Il )KOHE
MOHOTEHJI KYpbhUIBIMIApAbl Oexin  KapayFa ©Oomagsl. COHFBICBI  —MeTaMOp(OreHi,
MarmaToreH/li )KoHe TeKTOTeH/II KYpblIbIMaapra Oemninenai. JXKep ramamiiapbeiHa KaTICTHI 1TK1
mporecTep, METEOPUTTEP/IIH Kylaybl HOTHXKECIHAE Haijga 6omanel. OnapblH HOTHIKECIHEH,
KCCHOTEH/Ii JKOHE 3K30TeH/Ii (MbICalIbl, KapPCTIiK) KYpbuIbIMaap 0ol Ty3exi [3].

Kypaeni rene3ucTi Mera >koHE MaKpOKYPBUIBIMAAP/IBIH €KIHII1 TYPJIUIIri, MaHTHUSJIIbI-
OLIAKTBHIK KypbUbIMAap. Onap Hykieapra Kapama-Kapchl,Me€30301 JKOHE KaiHO30M
noyipaepiHe xkatapl. Kanbinracy Ke3eH1 — MaHTHUSUIIBI JKOHE acTeHOChepIIl quanupiepIid xKep
KBIPTBICBIHA dCep eTyiHeH OOJaThIH KOHTHMHEHTANbJI KOHE aybIClajbl Ke3eH. Ocipece,
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IUanupiepAe OKIHIMKE KBIPTHIC Ty3uiemi. An mnepudepwsuiapiaa — OAeTTe, TOJBIKTal
*aObUIMaraH JKapThUIail cakuHANIAp TY3UIe/I1.

Fapeiuteik ¢dotocyperrepai 3epTTereH OapiblK 3epTTEeyIIIiep, 9pTYpili Kelemjeri
CaKMHAJIBIK KYPBUIBIMAAPIBl CHUIATTAAbl JKOHE ojapAbl Oip-OipiHeH axbIparThl. OnapabiH
Ke0ici OypbIH-COH/IBI OeNTiIeHOeTreH, TaHbIC EMec, )KaHa HbICaHaap OOJIIbI.

CakuHaIIBIK KYPBUTBIMHBIH HIEKapachl peTiHae GOTOAHOMATUSHBI IEKTEHTIH, SAPOIaH
QIaK >KaTKAaH KOHIICHTPJIIK 3JEMEHTTI HEeMece IMIKi KOHTYpPJbl KapacThIpcak OoJajbl.
CakuHaIIBIK KYPBUIBIMAAP OTE KU1 *KapblUTyFa yIblpaiael. Onap — KOHIEHTPIIK, KUbICATBIH,
CHUTMEHTAPJIBI )KOHE Paaralbl KapbLTyiap.

MarmanbIK KypbUIBIMJIApbIH IMIiIHEH —amIblIMaraH HeMece KapThUIail allbUIaThIH
MHTPY3UBTI MacCHBTEp[l, NOHreneKk (opmayibl HeMece KOHIEHTPUCTIK >KOJIMEH TY3UIreH
KYPBUTBIMJIAP/IbI €peKIIIe aXbIpaTyFa 00a bl

KeiiOip cakuHanblK KypbUIBIMAAp CaKMHAJBIK Jalika KeIIeHIHe YKcall, COFaH caif
Kelemi. Alapmapaa JKaHapTayJIblK KBIHBICTAPABIH JaMyblHa OalIaHBICTBI CAKHHAJBIK
KYpBUIBIMJIQp OpTAJBIK THITI CAKWHAJBIK JKOHE JIOFa Topi3zec, Kallbeaapiiap KoHe
’KaHAPTAYJIbI-TCKTOHUKAJIBIK KOTEPLTIM Topiznec 6oaml [4].

lmeiicti  Karmapnibl — comakmaigap  J0(aHepo30pibIK  TPaHUTTI-METaMOP(THI
KaObIKTapaa opHanacaabl. Epeke OoiiblHINa, ojap CHHPOPMIIBI HyKJIeapiiap IIiHAe JKaTasbl,
KoOiHEeCe CaTeNMUTTEeP/IH IMKI KOHTYpJapblHAAa OpHajgacaabl. [HEWCTI comakmagapIbiy
OpTaNBIK  OOJIIKTEepl, apXeW-TOMEHI1 MPOTEPO30OPJILIK KAIBIHIABIKTA Oonaapl.  Omap
MeTaMOp(UCTIK KellleHMeH OalIaHbIChIN, ©3apa KOHUEHTPUCTIK KyHeaeH Typaasl. MyHnai
KYPBUIBIM O/IETTe, THAPOKYHEHIH KOHLEHTPUCTIK CYPETIHIH KaJbINTacyblH KaMTaMachl3
eteni. Ken xarnaiina MeraMop(uCTIK KaJIbIHABIKTHIH PaIHOIOTHSIIBIK dKAChIHBIH OPTAIBIKTaH
nepudepusira Kapaid jkacapybl KaJbIITaCKaH.

Marmartores/ii CakMHaJbIK KYPBUIbIMIApFa — MErakypbUIbIMIapIaH 0acKka CaKMHAJBIK
KypeutbiMaap xkatanpl. Omap kenmeHneHineH 300-400 kM-meH acmaiiapl. bipak MuHH-
KypbeutbIMaapabiH auamerpi 10-aan 100 km-re nmediH apajbIKThl KaMTHIbl. MarmaToreHmi
CaKMHAJIBIK KYPBUIBIMIAP Oip-OipiMEH KBIPTHICACTHI JKOHE KBIPTHICTBIK MarMaTHU3M apKbLIbI
IeHETHKANBIK Oaimansic Ty3emdi [5].

CakuHaNBIK KYpBUIBIMIAp OPTAJIBIK CUMMETPHSCHIHAH KaparaHlla, a’dpocCyperTepie
reHesuci MeH (opmachl JKarblHaH opTeKTl. CaKMHANBIK KYpPBUIBIMAAPABIH KONTereH
KikTemenepi (kimaccupuKamusachl) yCbiHbUIFaH. Onap - TEKTOHHMKAIBIK, MarMajbik,
MeTaMOP(ThI )KOHE HMITAKTThI OOJIBITT OOJIIHE/].

TeKkTOHMKANIBIK CaKWHANBIK KYPBUIBIMAAPAbI — OH (eHec KymOe3nep) *KoHe Tepic
(olimat meH o#bIcTap) nen ekire Oeisin KapacTeipambl3. CaKMHAJBIK KYPBUIBIMAAPABIH Oy
TYpiHE, CAKUHAJIBI )KOHE JI0Fa TOPI3ZeC KapbUIFaH KapbIKTap Ja jKaTabl.

AHBIKTaIFaH  CaKWHAIBl  KYPBUIBIMIAPIBIH  IUTyTOH/ABI-)KAHAPTAYNbIK  KOHE
KOCMOTEH[IIK JIeTeH Typiepi axsbipaTbiiaabl. bipinmiici marMaiblK (9QQy3uBTi KoHE
WHTPY3UBTI) YIepiCTepAiH HOTHUKECIH/IE, all eKIHIIICI METEOPUTTEPAIH KYJIaybl HOTHXKECIH/IE
KaJIBINTACKAH.

Opransik Kazakcranaa ken TaparaH IUTyTOHIbI-KaHapTaynslK Typiepin ['.3.ITomosa
aJIFallIKbl peT aHBIKTall, 3epTTeynep XyprisreH. Onapra pekpealMsuIblK pecypcTapra Oaif
oitrini bypabaii cakunanbl KypelibiMbiH, OpTanbik Kazakcran cakuHacel — CoTmaeB YJIKeH
CaKkMHAchl aTThl TpaHUTTI MaccuBTi, Kapaky jkaHapTaynbl KypbUIbIMBI MeH bekrayara
I'PAaHUTTI MAacCHUBIH XaTKbI3aMbl3. Onap spycTbl OeneprepiMeH epeKIleTiHeTiH OKIay ajgaca
Taynap, Yycak IIOKbUIAp, KOTEPIHKI ACHYAAIMSIIBIK >KOHE aKKyTYJISTHBTI Ka3bIKTHIKTAp,
KOJJIIK IIYHKBIPJIAp, 63¢H aHFapIaphbl.

XKoraprbl Maneo30MIbIK JKaHApTay KaJIIBIKTAPBIMEH OaiilaHBICKAH, YKAaCc CaKWHAIbBI
WHTPY3UBTI JKappUIbIMAapMeH TimimaenreH Kapaky KypbUIBIMBIHBIH — KYPBUIBICHIHIA
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KaHApTay[blH KalblNTacy (a3zanapblH aHBIKTANTHIH, Oip-OipiHe cyliemeneHe OpHalIacKaH
CaKMHAJIBI KaJAap aHBIK KOPIHE/I|.

BekrayaTta cakuHanbl KypbUIbIMbl —CapblapKaHbIH OHTYCTITiHIE, bamkamn kamacelHaH
COJNITYCTIKKEe Kapaii 70 mIaKbIPhIMBIK JKEpJe, YCaK IMIOKBUIBI JKa3bIKTBIKTa OpHanackad. EHi
3kM, abcomoTTik OWikTiri 1213 M, CONTYCTIK-IIBIFBICTAH OHTICTIK-0AaThICKa Kapail 7 KM-re
KYBIK JKepre CO3BUIBIN JKaThlp. KyObuiTaiie3ek aHrapbl apKbUIbl OaThICHIHAAFEI CapbIKyiDKa
(1082 m) taybiHan GemiHinm Typansl. bekrayataHbIH KBUITBIP TacThl OSTKeepi Tik, Todenepi
YIIKipJIey KeJTeH.

Conpaii-ak CcakuHAJIBI KypbUlbIMAapra — OwuikTikrepi 1500 M-re XybIK OOJIATBIH
Ke3putapaii, Kenbiarac, Kocmioker jxoHe jge 0acka TpaHUTTI MAacCHBTEPIH IKAaTKbI3yFa
6onaael. OnapabH KymOe3 Topi3al MIIIHAEP1 TOHTEIeKTEHIN, OeTKeiIepl TIK OOJIBIT Keemi.
MiHe OoCBhIHJIAH CYJTy CaKWHAIBI KYPBUIBIMIAD PEKPEAMSUIBIK TYPH3MII JaMBITY OIIaKTapbl
OO0JIBINT caHaIabl.

[TnyToHABI-)KaHAPTAYIBIK  CaKWHAIBI  KypeulbiMaap, Optanbik  KaszakcTaHHBIH
ayKbIMJIbI ay/laHbIH anajel. Kasipri yakeITTa onap alTapiblKTai skakcel 3epTTenreH. Onapra —
peKpealusIbIK pecypcrapra 6aii oiirini bypabait cakuHanibl KyphUIBIMBIHAH 06acka, 1€BOH MEH
MepMb JKaHAPTAYJIAPBIHBIH 9CEpiHe VIIbIpaln, MaleOKYPBUIBIMHBIH CaKTaJIFaH KYpPHAKTapbhl
OOMBIHIIIA KaWTa OHIEITEeH KONTEreH TPAaHUTTI MAcCHUBTEpAi JKaTkpidyra Oomnaapl. OraH
Mmbican —Opranbik KazakcTan cakuHackhl.

[TnyToHABI-)KaHAPTAYIBIK CaKWHAIBI KYPBUIBIMAAPIBIH KIACCUKAIBIK MBICAIBIHA —
Kapaxky >xaHapTayiibl KYpbUIBIMBI M€H bekTayara rpaHUTTI MaCCHBI JKaTaIbl.

Kapaky opTaibIKTaHIBIPBUIFAH KYPBUIBIM  KOFapFbl  TAJICO30MIIBIK  KaHApTay
KaJJABIKTaphIMEH T€HETHKANIBIK OalIaHbBICTBHI, Kac CaKHMHAJIbl MHTPY3HUBTI KapbUIbIMAApMEH
TiniMaenred. OHBIH KYPBUIBIMBIHA KaHAPTAYIbIH KaJIbINTAcy (ha3aiapblH aHBIKTAWTHIH, O1p-
OipiHe cyleMemneHeHe OpHAaJacKaH CaKMHAIbl JKaumap aHblK KepiHemi. ChIpT XKarbl opTa
OHE JKOFapFbl KapOOHHBIH NHUPPOKIACTapbl apajackaH »SIUTCHETUKAIBIK OpTalapMeH
KypaenenreH. An ¢asa apanblk Oenaeyinepnae, mophupiai TpaHUTTEp MEH OHOTHTTI
IPaHOAUOPUTTEPICH TY3UIT€H >KapblUIbIM JaliKalapbl OPbIH TEIKEH.

MyHali TepeH TUIOTETHKAIBIK «TEKTOHUKAIBIK IITAMOTAPABIH» POJiH, KeHe
ipreracTbly KeTepuliMiMeH TeHecTipyre Oomnaapl. bymap — opTypai TepeH MetamopTsl,
KeMOpuire NeHiHTi, SFHU JTOKeMOPHUHIIK >XbIHBICTHI, OCKTYPFAHJIIBIK JKOHE MaNTOOBIHIBIK
cepusutap — YubiTay cepusicbiHa (baiikoHBIp KypbUTBIMBI YIITIH) katansl. Hemece, Myramkap
taynapbinaarel (LLlamkap-Apan KypbUIbIMBI YIIIH) MPOTEPO30H KOHE Malie0301 KBIHBIChIHA
xataznpl. bipak, Kazakcranma epre ke3eHeri ipreracThlH KeTepuliMi Oenrici3 OoJbIl Kaja
oepeni. Conpaii-ak, KeJeM MEH KE3CHHIH apakaTbhlHAchl Ja Oemmecinm OipTyTac OOJIbII,
IPaHUTTI-THEHCTI KyMOe3Iep liH TY3L1y MpoIieci e aHbIK eMec.

bipak onapaeiH KocMoOreHAl TaOWUFAThIH AHBIKTAUTBIH A9en — JKaMmaHIIbIH KoHE
Tore3 KpaTepiepiHiH opHaacybl 00JbIN TaObIaAbl. Onapra OChl yaKbITKa JEHiH KOITereH
SIJIEP/IiH 3epPTTEYIIIepi 03 3epTTeysepin xyprire [6].

YJkeH markanga — yJIKeH KymOe3[ep MEH yCakTalFaH OJOKTap Maieo30ii-me3030i
TY3UTIMAEpIMEH KHUbICa/bl, KeMOpPUIJIEH TpHacKa JEHIHr1 Ke3eH/I KaMTHUbl, COHBIMEH KaTap
MBIKTBI MYCIHJIIK TY311iM OOJIBIN ecenTenei.

BaliKoHBIp caKMHAIBIK KYpbUIBIMBI, penbpTe aquamerpi 160-170 kM KypalThIH 5Ka3bIK
JanaHbl b KaTelp. OHBIH MaHaBIHIA OOPIIBI KE3EHTe JKATaThIH IIOTIH/1 Tay KBIHBICTapPhI
ke3aeceni. Omap Apan TeHi3i MeH ¥YIbITay TayJdapbIHBIH apachbIHAAFbl MaleoreH 11, HeOTeHIl
KOHE TOPTTIK OOPIBUIAAK TY3UTIMIEPAIH aMybIMEH JKOHE Ke3/lecyiMeH epekuiencHenl. by
KYPBUIBIMIAPJBIH CaKWHAIBIK (OpMachl, KeJeMi KoHE MIOTiHl >KBIHBICTAPBIHBIH MeE30-
KalfHO3OMIIBIK KAachl OJAPABIH KOCMOTEHMI TaOMFaThIHAH €KeHiH TyciHaipemi. OChl CHSKTHI
KYpbUIBIMJIApJbIH Maiifa OOJYbIH JOCTYpJl TUIMEH TYCIHAIPCEK: OJ «TeKTOHUKAIBIK
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MTaMOTAPABIH» ocep erTyiHeH Oomnaabl. COHBIH HOTHIKECIHIE OOpJbl, MajlieoreH-HeOTeH I
KOHE TOPTTIK K€3EHI'€ KATAThIH MIOT1H/A1 Tay )KBIHBICTaphl Ke3/1eCeIi.

Taburu cakuHaIBI KypbUIBIMIapMeH Karap, ConTycTik bankam MaHbIHIA TEXHOTEH/II
AQHTPOTIOTEH/II CAKMHANBI KYPBUIBIMAAD KeHiHeH pgaMbiran. Onap agaMm  opeKeTiHiH
HOTWKECIHIE, SSFHU Tai1anbl Ka30amap Isl alllblK SICTICH OHIPY HOTHXKECIH/C KaIbIIITACa/Ibl.
XKep Oenepinne keOiHece caTbuibl OeTkeini, Tepic Oemep mimiHIH Ty3eai. MyHpaai
KypbutbiMaapra TM/] skep aymarbIHIaFbI ipi TeXHOTEHA1 Oenep mimini — KoHpIpaT KeH OpHBIH
XKaTkpIzyra Oomanpl. KOHbIpaT KeH OpHBIH/A, Ke3ai oHipy 1928 xeinnan 6acram, 90 xpuigan
aca eHJIpLTIN KeJeTi.

JXKaunmer cakiHaIBl KYPBUIBIMAAPBIH 3epTTEY/IiH FHUIBIMU KOHE TMPAKTUKAIBIK MaHBI3bI
ete 30p. Cebedi, Ka3ipri kezzne Oenruni OosFaH maijanbl Kazdamap KEH OpPBIHAAPBIHBIH
mamameHeH 70%-75%-b1 cakuHaJIbl KYpBUIBIMIAPMEH OaillaHbICTBl €KEHAIrl aHBIKTaJIFaH.
Kazakcranmarsl CHpeK Ke3JIeCeTiH, aIThIH YKOHE MOJMMETAII KeH OPBIHIAPHI Ja CAaKHHAJIBI
KYpbUIBIMJIApMEH ThIFbI3 OainanbicTsl. Onapra — lsireic Konpipar, Meictel Konsipat, Cask,
Axrorail, AWAapnbl KEH OpbIHAApbl >KaTaJbl. bajaKamTbIH CONTYCTIMIHIAETT CaKUHAJIbI
KYpbUIBIMJAp Tay-K€H OHJIPICIHIH Heri3ri ayaaHbl Oonbil  TaObuiafsl. CoOHIBIKTaH
KYPTI3UITEH 3epTTeyJIepAiH HOTHXKENepi, CAaKMHAIBI KYPBUIBIMIAPIbI Al aibl Kaz0amapIsiH
KEeH OpBIHJApbIH 137iecTipy OapbIChIH/IAa — HETI3T1 Ka3blK HEMece TycOaraap peTiH]e caHayFa
MYMKIHIIK Oepei.
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OCOBEHHOCTH INPEIIOJABAHUSA ®U3UKHU B MAJIOKOMIIVIEKTHBIX
IKOJIAX ITO OBHOBJIEHHOMY COJAEPKAHHUIO OGPA30OBAHUA

YcennoB b.M., baiizkururosa J1.O.
(CKY um. M. Ko3zvibaesa)

OOHoBeHHe cojaepkaHust obOpasoBaHus B PecnyOnmke Kaszaxctan craBuT mnepen
coOOl TJaBHYIO II€Jb: COBEPLICHCTBOBAaHME IE€JarorM4eckoro MacTepcTBa yduTenedl B
KOHTEKCTe OOHOBJEHHS OO0pa3oBaTeIbHOM  MporpaMmbl U BHEAPEHHE  CHCTEMBI
KPUTEPHAJILHOI0 OLeHUBaHUsA. JlaHHAas mporpaMMa OCHOBaHA Ha PAa3BUTHUE CIUPAIBbHOU
¢dopMbl 00pa3oBaHus, OCHOBaHHOM Ha KOrHUTHBHOU Teopuu Jl. BpyHepa.

CrnupanbHas ¢opMa o0OydeHHs MpEArnoyiaraeT, 4YTo IOBTOPHOE PACCMOTPEHHUE
MaTepHasa, KOTOpblid OyJeT YCIOXKHATHCSA Ha MPOTSHYKEHUH BCETO MIKOJIBHOTO O0y4YeHHs, JaeT
OoJblllee MPEUMYLIECTBO B PA3BUTHUHM COBPEMEHHOT'O YYAIllErocs, HEXeNu TPaJulMOHHbIe
¢dopmbl 00yueHus. Tak ke pa3BUTHE Ka3aXCTAaHCKUX YydallMXcs OyAeT NMPOXOIUTh MyTeM
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BHEJIPCHUS AKTHBHBIX ()OPM 00y4YeHHs], B XOJI¢ KOTOPBIX MPEINOJIAraeTcs, YTo yJanuecs
OyIyT CaMOCTOSITEIbHO Pa3BUBATh (DYHKIIMOHATBHYIO T'PAMOTHOCTh, AKTHBHO «JIOOBIBATH)
3HAHWS, C OTPOMHBIM JKEJaHHWEM pa3BUBaTh KOMMYHUKATUBHBIC HABBIKM OOIICHUS CO
CBEPCTHHKAMH, U TBOPUYECKU MOJXOJIUTH K pelIeHuto mpobieM. 3ajaya MeIaroroB B XOje
MIPUMECHCHHSI OOHOBIIEHHOW IPOTpPaMMbl, IPHBHTHh YYalIAMCS OCHOBHBIC YEIIOBEYCCKHE
HOPMBI U MOpali, CHOPMUPOBATH TOJCPAHTHOCTh M YBAXKCHHEC K JPYIHM KYJIbTypaM |
TOYKaM 3PEHHUsI, BOCIIUTATh OTBETCTBEHHOTO, 3JI0POBOTO peOEHKA.

ManokoMITJIeKTHasl IMIKOJa B CHIIy CBOMX crnenuduyeckux ocoOeHHocTel Tpedyer
0COOBIX TMOAXOJ0OB K OOHOBJIICHHIO 00pa30BAaTENBHOTO IMPOIECCa B COOTBETCTBUU C
TpeboBaHusMU. OCOOCHHOCTh MAJOKOMIUICKTHBIX IIKOJI 3aKII0YaeTCs B TOM, YTO OHH
pacroyiiararoTcsi B TPYAHOJOCTYIHBIX W OTHAJE€HHBIX MECTax, XapaKTEPHU3YIOTCS Majoi
HaIOJIHAEMOCTBIO KJIACCOB U 0COOEHHOCTSIMU MOTHBAIMH Y AeTel. B ManouncieHHOM Kiacce
cuJIbHEe MposBisieTcs: nuddepeHnuanus B pa3BUTUN y4eOHO-1T03HaBaTeIbHOM MoTHBAIUU. C
OJIHOI CTOPOHBI, B WIKOJIE, T/l€ B KaXJIOM Kilacce OOy4yaeTcs BCEro HECKOJIbKO YeJIOBEK
CKJIAJIBIBAIOTCSI BEChbMa OJaronpHUsTHHIC YCIOBUS Il OPraHU3aIluu yueOHO-BOCITUTATEIHLHOTO
mpolecca, a ¢ JApyrol CTOpOHbI, BOZHUKAET HEMalO TPYAHOCTEH U MpoOJieM, K pElIeHUI0
KOTOPBIX TIEJarord 4YacTo HE TOTOBBL IIpakTWKa IMOKa3bIBae€T, YTO MOTHBAILUS YYICHUS,
MMO3HABATEIbHBIC HHTEPECHl CEIbCKUX IIIKOJIHHUKOB PAa3BUTHI 3HAYMTEILHO cllabee, 4eMm
TOPOJICKMX; YCIEBAEMOCTh M KayecTBO OOpa3oBaHMs Yalle BCETO YCTYMAlT TOPOACKUM
yaanumcs. OOBSCHAETCS 3TO MHOTHMH IPHYMHAMH, B TOM YHCIIE MAaJOYUCICHHOCTHIO
KJIACCOB M LIKOJIbI, KOTOPask CO3AaET psiji MpoOsIeM:

— OTCYTCTBHE COPEBHOBATEIBHOCTH HAa YPOKaX M B IIEJIOM B y4€0Oe y4aluxcsi OJHOTO
KJlacca, OTPAaHUYEHHOE YHCIIO OPUEHTUPOB JJIsi CPAaBHEHUS U OLICHKH CBOUX peabHBIX
yCIIEXOB B Y4eOHOI 1eATeIbHOCTH;

— OrpaHMYEeHHBIH  Kpyr  oOmeHus  JeTedd, UTO  MPEnsATCTBYeT  Pa3BUTHIO
KOMMYHUKATUBHBIX YMEHUHU, CITIOCOOHOCTH OBICTPO pearupoBaTh Ha COOBITHS B HOBOM
CUTYaIUH;

— TICHXOJIOTMYECKYIO HE3aIlUUIEHHOCTh peOEHKa, MOCTOSHHOE NaBJCHHE y4HUTeNell Ha
y4eHUKa, 0’KUJIaHUE YUEHUKOM TOTO, YTO €ro 005S3aTebHO CIPOCHT;

— OrpaHUYEHHbIE BO3MOKHOCTH Uil BbIOOpa MpPEeIMETOB, 3aHSITHI, IEelaroroB, BHUJOB
JOCYTOBOI1 1eATeIbHOCTH, OOIIEHUS U T.11.;

— 0JHOOOpa3ue 06CTaHOBKU, KOHTAKTOB, (POpPM B3aUMOICHCTBUSI.

VY3kuii Kpyr o01IeHus B MaJOYUCIIEHHBIX Kilaccax TpeOyeT o0oramieHus ypoka 3a cueT
UCIIOJIb30BaHUSL Pa3HOOOpa3HbIX ¢GopM U MeToJoB oOydeHHs. OCHOBHBIMH METOJIAMH,
HAlpaBJICHHBIMM HA pa3BUTHUE YYCHHKA, SIBJSIIOTCS METOJbl MPOOJIEMHOTO OOy4YEeHHS:
YaCTUYHO-TIOMCKOBBIN, MCCIEA0BATEIbCKUN, MPOOIEMHOE H3JI0KEHHEe W y4eOHOTO auasora.
Hcnonb3oBaHue S3TUX METOJOB CHOCOOCTBYET BKIIIOUEHHUIO YYalIUXCd B aKTHUBHYIO
MO3HABATEIbHYIO I€ATEIbHOCTb.

B coBpeMeHHBIX YCIOBHSIX OOHOBIEHHUS COJEp>KaHUs O00pazoBaHUs MeAaror
MaJOKOMIUJIEKTHOM  IIKOJBl  CaMOCTOSITENIbHO  ONpENeNsieT MpeAeNbHO JOMYCTUMYIO
MPOJIOJKUTENIFHOCTh  CAMOCTOSITENIbHOM pabOThl MPOTrpaMMHOTO MaTepuana Ha ypOKe
oOyuaronuxcs COBMEIICHHBIX KiaccoB. B pabore memarora MKIIl k HeoOxoauMbiM
npodecCHOHANBLHBIM  YMEHHUSIM OTHOCSATCSL CIIOCOOHOCTH HCMOJB30BaTh IEJArOrUYeCcKu
obocHOBaHHbIE (OpPMBI, METOABI M TPUEMBl OpraHu3aluud y4eOHOW, MPOEKTHOM,
UCCIIEIOBATENIbCKOM M HMHOU JIEATETHbHOCTH OOYy4YaloUIuXcs, MPUMEHSATh COBPEMEHHBIE
TEXHUYECKHUE cpeAcTBa O0OydeHHss W oOpa3oBaTenbHble TEXHOJOTMH (B T.4. TIpU
HEoOXoMuMOCTH  WH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIE ~ TEXHOJOTHH,  DJIEKTPOHHBIE
oOpa3oBaTenbHble W WHMOPMALMOHHBIE pecypcbl ©  T.J0.) TO  aJanTHPOBAHHBIM
o0Opa3oBaTeNbHBIM TpOrpaMMaM, HCXOJNsl U3 OCOOEHHOCTEH IMeJaroruuyeckoro mporiecca C
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y4eTOM COBMEIIEHHBIX KJaccoB. B 3Toil CcBs3M HE0oOX0AMMO pemarh mpolieMy ajanTaiuu
00pa3oBaTeNIbHBIX IPOrpaMM K 0coObIM ToTpedHOCTSIM MKIII.

CoBpemeHHBIH ypok TpeOyeT HaydHO OOOCHOBAHHOTO BBIOOpAa METOAMYECKUX
IIPUEMOB, KOTOpPbIE TECHO CBSI3aHbl C IIOCTPOCHHEM YPOKAa M OpraHHU3alMel JesTeIbHOCTU
yuanuxcsa. KoHcTpyupysi ypoK, HYXHO CTapaTbCsl YUUTHIBaTh HE TOJBKO OCOOEHHOCTH
COJIEp’KaHusl, HO U 3aKOHOMEPHOCTH €r0 YCBOEHMS U IIpoliecca 00yueHus, poIyMbIBat0, KaK
o0y4yaTh ydYamuxcsi TpHEMaM [I03HABATENbHON JesaTeabHOCTH. (OCHOBHBIE TPUHIUITHI
(dbopMuUpOBaHHS MO3HABATEIHHOTO MHTEPECAa, KOTOPBIE HCIIONB3YIOTCS PadoTe, CIIEAYIOIInE:
KOHCYJIFTUPOBAHHUE C YUETOM OTHOMICHUS IIKOJbHUKA K Y4eOHOMY MPEAMETY; KOHCYIbTAlUU
OTJIEbHBIX YYALUXCA 110 TPYAHBIM pa3jiesiaM; BKIIOUEHUE 3aHUMATEIbHBIX (PAKTOB C yIETOM
JM0003HATENILHOCTH JIETEH; HACBIIIEHWE YpOKa MaTepuaioM, TPEeOYIOIIUM MbBICIUTEIbHOM
aKTUBHOCTH; OOBSICHEHHE C OTIOPOM Ha CaMOCTOSITENIbHBIM MOUCK ydyaluxcs; NoOYyXJIeHUE K
BBICKa3bIBAHUIO CAMOCTOATEIbHBIX MHEHMH. bombimyto poas B paboTe OTBOIUTCS
OpraHu3anuy y4eOHO-TI03HaBaTEeNbHOM AEATEIbHOCTH YUYaIlMXCs Ha MaTepualle, CBI3aHHOM C
OKpY)Karolllel KU3HBIO, T.€. IMPAKTHUECKOMY OOyuYeHHUIO, T.K. OJHA W3 Lejed oOyueHus
¢u3MKe Kak pa3 M 3aKIH0YAeTCs B O3HAKOMIIEHUU C NMPUMEHEHHEM OCHOBHBIX JOCTHXEHUI
¢u3MKM B HApOJHOM XO3silicTBe W B ObITy. OJHUM M3 HampaBJIeHWH B OpraHu3aliu
MPaKTUYECKOT0 OOYUEHHUs SIBJISIFOTCSI SKCIIEpPUMEHTANIbHBIE JoMallHue 3afanus. [lomamrHue
SKCIIEPUMEHTAJbHbIE 3a/laHusl OpPUEHTHPOBAHBbl TJIABHBIM 00pa3oM Ha BBIABICHUE U
OCMBICIIEHHE (U3NYECKUX SIBIIEHUN U 3aKOHOB, MPOSBISIOUIMXCS B OKpYyKarolleil cpene u
JeKAIUX B OCHOBE JEHUCTBUSA TEXHUYECKUX WIPYIIEK, OBITOBONW TEXHHUKH, JOMALIHUX
npuOOpPOB, MHCTPYMEHTOB M THpucnocoOiieHuii. B ycioBHsSX MaJOKOMITJIEKTHOM IIKOJIbI
HECKOJIbKO ~ CHH)KAaeTcd  pojb  JIEMOHCTPAIMOHHOTO  (PM3UYECKOrO  AKCIEPHUMEHTa,
MPOBOJMMOIO y4YUTENIeM, U Ha IEpPBOE MECTO BBIXOJUT CaMOCTOSATEIbHBIN Yy4eOHBIH
(buznuecKkuil SKCIIepUMEHT, 00IaJatoNIHii 601ee BBICOKUM MOTHBAIIMOHHBIM M Pa3BUBAIOLIUM
noTeHuuaaoM. OJIHaKO JEMOHCTPALMOHHBINA SKCIIEPUMEHT MOXKET ObITh OUEHbB I0JIE3E€H, €CITU
MIPUBHECTH B HETO MOCTAHOBKY y4e€OHOM MPOOIEMBI, pEIIeHHUE KOTOPOIl MOKHO JTOOUTHCS MpH
AKTUBHOM COJICCTBUM y4YalllUXCs U pa3yMHOU momomu yuutend. [Ipu 3ToM CcyTh mokasa He
JOJIKHA MEHSThCS — JIEMOHCTPAIMOHHBIA JKCIEPUMEHT JOJDKEH OBITh HAarJIAIHBIM U
3¢ deKTUBHBIM, a TPUOOPHI U YCTAHOBKA — MOHSATHBIMU 110 Ha3HAYEHUIO U yOEAUTEIbHBIMU B
MIPUMEHEHHH.

B o0bsacHeHne HOBOTO Marepualia 1enecoo0pa3Ho BKIIOYaTh (PPOHTAIbHBIE OIBITH U
OBPUCTUYECKHM  IOCTaBIEHHBIE  (pOHTaNbHBIE  J1abopaTopHble  PabOTBI,  KOTOpPbHIE
OJIHOBPEMEHHO BBITIOJIHAIOTCS BCEMHU OOYyYalOMIMMUCS KJlacca IOJ| PYKOBOJICTBOM YUYUTEIIS.
OTU ONBITHI OOBIYHO MPOCTHI MO0 TEXHUKE BBINONHEHUsA. VIM OTHaeTcs mpeArnoyTeHue mnepej
JIEMOHCTPAIIMOHHBIM SKCIIEPUMEHTOM B TeX clydasx, koraa 3¢(dekT mpu JEeMOHCTpalUH Y
JOCKH OKa3bIBaeTCsl CKPBITBIM. DpOHTaNbHBbIE OMBITHI YYaT IIKOJIHHUKOB HAOMIOIATh U
aHAJIM3UPOBATh  SIBJICHUSA, CHOCOOCTBYIOT  pPa3BUTHIO  MBIIUICHHUS.  DBPUCTHUECKU
MOCTaBJIEHHbIE  (DpOHTaJbHBIE J1a0OpaTOpHbIE PAOOTHI  Pa3BUBAIOT  MO3HABATEILHYIO
CaMOCTOSITEIBHOCTh OOYYarOMIMXCS, 3HAKOMAT HUX C CYIIHOCTHIO AKCHEPUMEHTATIbHBIX
HCCIIeIOBaHM, CIIOCOOCTBYIOT OCMBICIICHUIO U3Y4aeMOro MaTepuaia 1 MPOYHOCTH YCBOCHHUS
3HaHuil. BBeneHune (poHTANBHBIX J1a00paTOPHBIX pabOT MPU M3YYEHUU HOBOTO MaTepualia
MO3BOJISIET 3HAYUTENIBHO YBEJIWYUTHh [JOJIIO BPEMEHM, OTBOJUMOIO HA BBINOJIHEHUE
CaAMOCTOSITEJIBHBIX ~ NPaKTHYECKUX  paboOT, 00ecneuyumBaeT CBsSI3b  CaMOCTOSITEIBHOTO
(U3NYECKOTO FKCIEPUMEHTA C U3y4aeMbIM TEOPETUYECKUM MaTePHATIOM.

Cenbckass MaJIOUMCIIEHHAs LIKOJA TPAJUIMOHHO MCIIBITBIBAET CaMble OoJblIne
TPYIHOCTU—HKAJIPOBbIe, U (PMHAHCOBBIE, U MaTEPHAIbHO-TEXHUYECKUE, U B 0OeCreueHHH
Hay4YHO-METOANUYECKOMIUTEPaTYpoii. HecMOTps Ha 3TO OH NMPOJIOJIKAET )KUTh U Pa3BUBATHCS.
3amaun, CTOSIIME TMEpe]] CeNbCKOM MIKOJONH TpeOyIOT pelieHHs, U YYUTeldb UIIET MyTH
ajanTanud  00pa30BaTENbHBIX MPOTPaMM ISl  CENbCKUX LIKOJBHUKOB, IPOJYMBIBAET
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opram3anuio TUGGEPEHIUPOBAHHOTO H  HWHAWBUIYaTbHOTO TOJIXOJa, paboTaeT Haj
Pa3BUTHUEM YYEHHKA C Y4ETOM COLIMOKYJIBTYPHOM CPEBbI.
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METOIUYECKHE OCOBEHHOCTHU ITPEIIOJABAHUSA ®U3UKHN
B YCJIOBUAX ITMCTAHIIMOHHOI'O OBYUYEHUA

YceunoB b.M., bassnosa E.H., basnosa /I.H.
(CKY um. M. Kosvibaesa)

B ycnoBusix CTpeMHUTENbHO pa3BUBAIOUIMXCA HHPOPMAIMOHHBIX TEXHOJIOTHM
JTMCTAaHIIMOHHOE O00YyYeHUE SIBISIETCS HEOTHEMJIEMBIM (aKTOPOM, MO3BOJSIOUIMM OBICTPO U
KauyeCTBEHHO MOJIy4YUTh OOpa30BaHME, WU IMOBBICUTH €r0 YPOBEHb BCEM IKENAIOIIUM BHE
3aBUCHUMOCTH OT MECTOHAXO0XACHUs 00yJaromerocs ¥ yueOHOTO 3aBeICHHUSI.

JluctaniinoHHBIN (hopMaT 00ydeHUs SBIIETCS HEOOXOIUMOCTBIO B HACTOSIIEE BPEMSI.
Hauunas ¢ mapta 2020 roga Kazaxcran nepemien Ha TUCTaHIMOHHYIO (OpMy OOYYEHHS U B
HACTOSIIIEE BpeMs peanu3alus ydyeOHOro mporecca ¢ MPUMEHEHHEM TUCTAHLIMOHHBIX
TEXHOJIOTUH OCYHIECTBIISIETCSA BO BCEX 00pa30BaTE/IbHBIX YUPEKICHUSAX CTPAHBI.

Huctannmonnoe oOydenue (/IO) mpeacraBmsier cobodi  (opmMy oOpraHu3anuu
00pa30BaTeNIbHOTO MpoIiecca, MPEANOoIaraonlylo B3auMoIeHCTBUE Tiearora U 00yJaronmxcs
Ha pAcCCTOSHUU TOCPEICTBOM HCHOJB30BaHUS  HH(DOPMALMOHHO-KOMMYHHUKAIIHOHHBIX
texnojoruii. /10 BkitouaeT B cedsl Takue K€ KOMIIOHEHTBI, KaK W IIPU TPAJUIIMOHHOM OYHOM
dbopme oOyueHus: 1enu, coaepkanue, GopMbl OpraHU3alUU y4eOHOTO Mpollecca, CUCTEMY
KOHTPOJISI U OIICHKH PEe3YJIbTaTOB JAeATeIbHOCTH o0yyatoruxcs [1].

Oco0eHHOCTAMH TUCTAHIIMOHHOTO OOYYEHHs SBIISETCS TO, YTO OHO MOKET OBITh Kak
CUHXPOHHBIM, TaK U aCHHXPOHHBIM.

Cunxponnsiii xapaktep O 3akmiogaercs B TOM, 4YTO MeJaror W oOydaromiuecs
B3aUMO/ICHCTBYIOT B PEKUME PEAIbHOTO BPEMEHU, TO €CTh MOCPEACTBOM HCIOIb30BAHUS
BusieokoHpepenuii Zoom, MicrosoftTeams u ap. AcuHXpoHHOE OOydeHHE Mpearoaraer,
4T0 00OMEH MH(pOpMaLKel MeXAy y4acTHUKaMHM 00pa30BaTelbHOIO MPOLEcca MPOUCXOIUT €
3aJiepKKoil BO BpeMeHH. CpelcTBaMM B3aMMOAEHCTBUS MPU ACHHXPOHHOM OOyYeHMH MOTYT
BeicTynath: WatsSApp, osnektpoHHas mouTa, KyHuenik, GoogleClassroom wu npyrue
uHpopMalroHHbIe maardopmsl [2].

HeobxomuMo 3aMeTHTh, YTO KakJIas MIKOJA camMa MPUHUMAaeT pelieHue, Kak U C
MOMOIIBIO KaKUX WH(OPMAIIMOHHO-00pa30BaTEeNbHbBIX TIAT(HOPM OCYIIECTBISIOTCS y4eOHBIN
nporecc. Muorue mkoissl Kazaxcrana paboTaloT ¢ MPUMEHEHHEM Takoi 00pa3oBaTeNbHON
wiargpopmel  kak  MicrosoftTeams, koTopas mMO3BOJIIET MPOBOJUTH 3aHATUS B BUJC
BUJICOKOH(EPEHIINH, a TaK)Ke pealn30BbIBaTh ACHHXPOHHYIO popMy oOyueHus. Jpyras yactb
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LIKOJI ~IIPEeJOCTaBJIsA€T IpaBO BbIOOpa mejaroraM peuiarb, € IOMOIIBIO  KaKHUX
MH(POPMAIMOHHBIX CPEICTB OyIeT OCYHIECTBIATHCS Yy4eOHO-BOCIUTATEIBHBIN IpoIiecC.
OnHako Bce K€ PEKOMEHJIYeTCS OTPaHUYMTbCS MHUHUMAIBHBIM HaOOpPOM JMCTAaHLIMOHHBIX
MHCTPYMEHTOB ISl yI00CTBa Neiarora u 00y4aronuxcsl.

OnenuBanue B ycnoBusx 1O ocymiecTBIsieTcss MOCPEICTBOM OOPAaTHOW CBSI3H MEXKIY
MearoroM 1 oOyyaroUuMcs, a TaKKe CUCTEMBbl 33JJaHH, BHIOJHAEMBIX YYalIUMUCS B XOJI€
3aHATHS, TO €CTh OCYILECTBIIICTCS TaK Ha3bIBaeMoe (POpMaTHBHOE OICHMBAHUE HA 3aHSATHH.

Cnenyer otMeruth, uto ¢ Hayana 2020-2021 yueOHOro roja B paMKax
JUCTAaHLIMOHHOTO O0Y4EeHMs MPOU3OLIIN U3MEHEHHS] B CUCTEME OLIEHUBAaHUS 00yJaromuxcsl.
[Ipu ounoit ¢opme oOydeHHss (POpMATUBHOE OIICHWBAHUE YYALIMXCS MPOU3BOAMIIOCH HA
Ka)/IOM 3aHSTHH, IIPH 3TOM, OHO HE YYHTHIBAJIOCH TPHU BBICTABICHUH MTOTOBBIX OIIEHOK 3a
YEeTBEpPTh, a YUYUTHIBAIUCH TobKO pe3ynabTarsl COP u COY. B pamkax 10, ¢popmaruBHOE
OIICHMBAHME, OCYIIECTBISEMOE Ha KaXKIOM 3aHATUU MPOU3ZBOJIUTCS MO AECATUOANIBLHOU
IIKaje, a ero pe3yibTaTbl OyAyT BJIMATH Ha UTOTOBYIO YETBEPTHYIO OLIEHKY, TaKXKe Kak U
pe3ynbratel COP u COY. [Ipu 3TOM KOJMYECTBO CYMMAaTUBHBIX padOT 3a pas3ziel B YCIOBUAX
J1O cokpaTuiioch 10 OJAHOTO 32 YETBEPTh. TakuM 00pa3oM, YETBEPTHAsl OLEHKA y4alllhuXcCs
Ooyner ckmageiBaThess u3 50% pesympratoB COY, 25% - pesymprar COP u 25%
(hopMaTUBHOTO OlLleHUBaHus [3].

OnHuM U3 BaXKHBIX aCMEeKTOB MPH OPraHU3aIy yaeOHOTO mpoiiecca, B yciaoBusax J10,
SBJIIETCA IUIAaHUpOBaHUWE YyueOHoro 3aHsATHs. I[lpm 3ToM memaror noJKeH OTOOpaTh
ONTUMAJIFHOE COJIEpKAHNE M OPraHU30BaTh JEATEIbHOCTh 00YYaIOLIUXCSl HA 3aHSITUH, YTOOBI
chopMHUPOBATh y MOCIETHUX KIIOYEBbIE KOMITETECHIINH.

[Ipu aucranmumonHor (opme oO0ydeHUs ydeOHBIM MPOIECC CTPOUTCS HA TPHUHITUIAX
aKTUBHOCTH, TO €CTh BCE ydYalllhecs JOJKHBI ObITh BOBJIEYEHBI B Y4EOHBIM MpOLECC BHE
3aBUCUMOCTH OT Xxapakrtepa [1O. Bonedyenuto oOyuaromuxcsi B 00pa30BaTeIbHBIN MPOIIECC
MPU AUCTAHITMOHHOM (popmaTe 0OydeHHUs CIIOCOOCTBYET MPUMEHEHNE WHTEPAKTUBHBIX (HOpM
Ha 3aHATHUSAX, HAMIPaBJICHHbIC HA AKTUBU3ALIUIO MBICIUTENBHOMN AESITETbHOCTH 00yJaromuxcs,
Pa3BUTHUIO TBOPYECKOIO MOTEHIMANIA, KPUTUYECKOTO MBILIUICHUS, HABBIKOB COIMOCTABJICHUS,
aHanu3a ¥ 0000meHus wHbopmanuu [4]. Takum oOpa3om, Npu peaau3anuv 3aHATHH C
MPUMEHEHHEM HHTEPaKTUBHBIX (popm pabotsl B ycnoBusix /1O mocturaercss OCHOBHAS 1elb
OOHOBJICHHOTO COJIEp>KaHUs 00pa30BaHMUSL.

OmHuM W3 OTIMYMN JUCTAHIITMOHHOW (OpPMBI OOYYEeHHsSI OT TPAJUIMOHHON OYHOM
SBJISETCA TO, YTO y4eOHble 3aHATUS TpoBonsarcs He 40 mMuHyT, a ToJibko 20 MUHYT, a B
OCTaBIlIEECS] BpEeMs YydalllMecs BBINOJHSIOT 3aJaHusl Ha 3aKpeIUIeHHe Marepuala, WId
pa3zHooOpa3Hbie TBOpUecKUe 3aAanud. [Ipu 3ToM 1omaliHue 3a1aHusi, KOTOPbIE UMEIOT MECTO
pu 0YHOU opMe, PU AUCTAHITUOHHOM (HOpMaTE OTCYTCTBYIOT.

B ycnoBusx nuctaHIMOHHON (POpMBI MPHU peanu3aluu yueOHOro Mpolecca BaXKHYIO
POJIb UTPaeT CaMOCTOSITENIBHOCTh OOY4YarOIIUXCs, MOCKOJBKY 3a 20 MUHYT, OTBEICHHBIX Ha
M3y4YeHHE HOBOTO MarTepHualia, HeBO3MOXKHO OXBAaTUTh BCE AaCMEKThl U3y4yaeMOUl TEMBI, B
pe3ynpTaTe  d4ero - ydamuecss JOJDKHBI — CaMOCTOSITENIbHO — MPOJOJDKUTH — M3YydeHUe
paccMmatrpuBaeMoil TeMbl. J{71s1 3TOro meaaror npu MOCTPOSHUHU TUTaHA 3aHSATHUS MPOTHCHIBAET,
KaKyl0 JOMOJHUTENbHYIO JTUTEPATypy, WU BHICOPOJHUKH, YJallUecss MOTYT MPOYHUTATh WU
MPOCMOTPETh TO JKENAaHUIO, a TaKXkKe YyKa3bIBaeT, KaKHMe HCTOUYHUKH ydalluecs IOJDKHBI
U3y4uTh B 00si3aTenbHOM mnopsiake. Ha pucynke 1 mpenacraBieH ¢pparMeHT KpaTKOCPOYHOTO
wana mo ¢usuke B 10 kimacce mo teme «MneanbHbiit ra3. OcHoBHOe ypaBHeHHe MKT» c
yKa3aHHEM pEKOMEHJyeMOW o0s3aTenbHONM HHpopMaluel, ¢ KOTOpod oOywaromuecs
JOJIKHBI O3HAKOMHTHCSI, U JIOTIOTHUTENBHOM TUTEPATypOi 10 JKEJTaHHIO.
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IIpmveganie KpacHeni neer — odpath ocofoe BHEMAHHE;
3eneHEN DEET — JONOIHHTETEHAT HHQOPMAITHA (10 SKeTaHHI0).
XoJ ypora

3Tan 3aIAHIpPOEAHHAA Pecyperl OuleHIE AHIIR
FPOKa JeATeNEHOCTE Ha

YpoOKe
3npaecTEyHTE! 1. Vuebmur gz 10 mmacca ecTecTEEHHO- | —
3amHIATE B CEOHX | MaTeMAaTHYECKOTO HANPaRIeHHA
TeTpanTmt Jaty  H | obmeobpazoear. mx. [ HA. 3ammpoea, P.P.
TeMy YPOKa. Ammpoe. — Hyp-Cymram: Hajatenmecteo
«Apnan-TIBx», 2019,
Maparpad 19, c1p. 106
Hiyan 1 Brpnatemsroe | Puspra 10 mmace. Ypok 19. Temmepatypa. | —
03HAKOMETECE €0 | JHEPIHA TEIIOBOTC JEHHSHHA MOJSKYI
CTISTYFOITHME https:/voutn. beLxkred 8§ WFL=287
pecypeanm.

HamepeHHe cROpOCTSH MOTSEYT rasa’
2. TpoumTaite | $rzmka 10 xmace Ne32/ Hedoypor
nyHETEL 3.4 1 5 §19 | hitps:/voutn. be/OUDQs77TIEONM
yae0HHEA.
IIo JomoIEETEIEED Temmepatypa H  TEUIOECE  PaBHOEECHE. | —
HETAHI | MoEeTe mocMotpets | Ompenenesme  Temmepatypel’ $mzpmrka 10
xmace Na30/ Hedoypor

https:/ivoutu. beTiFiawIXZTY Plist=PLvtTKss
ESNriCwTIX0Pty3ZIgh(fFLUsZ

AfcomorHas Temuepatypa’ $uznxa 10 xmace
N231/ Hrdoypox
https:/ivout. be/OVOvrexTuCM

Pucynok 1 — ®@parmeHT KpaTKOCPOYHOTO IJIaHa

UToOBI BBIBUTH YPOBEHb CAaMOCTOSATEIBHOCTH OOYYAIOIIUXCS, a TaKXe YpPOBCHb
YCBOGHHUSI MaTepualna, IeJecooOpa3HO HCIOIb30BaHUE PAa3HOOOPA3HBIX HMHTEPAKTUBHBIX
¢dopM opraHmzanuu y4eOHOH JesTeNbHOCTH. B pamkax mperogaBaHusi GU3UKH B yCIOBHIX
J1O npu 1IIaHUPOBAaHUM 3aHSATHI BO3MOKHO HMCIOIB30BAHNE TAaKUX HHTEPAKTUBHBIX METOJIOB
KaK: MEHTaJbHasl KapTa, KjacTep, MeToa mHpo-yragaiika, 38e31000pa3oBaHue, MpoOIIeMHOE
0o0y4eHre, MO3roBOM MmMTypM, (GUIIOOYH, pasIuyHbie BHUIBI pediiekcuil U mp. Peanmzanus
JaHHBIX METOJIOB TMpPH TPOBEICHWH 3aHSATHH, KaK B CHHXPOHHOM, TaK W aCHHXPOHHOM
peKHUMe, CHOCOOCTBYET pAa3BUTHIO IO3HABATEIBHOTO WHTEpECa W BOBJICUCHHIO BCEX
oOyyaromuxcsi B mporecc oO0y4eHus1, a TAKXKe TO3BOJISIET OIICHUTh YPOBEHb YCBOCHHS 3HAHUI
YUaIIUXCS.

OpHaKo Tpex/ie YeM BHEIPHUTh TOT WA UHON MHTEPAKTUBHBIM METOJI B TUIaH 3aHATHS,
HE00X0IMMO O3HAKOMHTH YYAIIUXCS C JAHHBIM METOJOM. DTO MOXKHO OCYIIECTBUTH B BHUJIC
YCTHOUM MHCTPYKIIMU BO BPEMs 3aHSTHs IPU CHHXPOHHOM BHJE OOYUYCHHS, WIN TPOIUCATH B
TUTaHE 3aHATUS TP ACHHXPOHHOM Xapakrtepe oOydenus. Ha pucynke 2 npuBeneH (pparMeHT
KpPaTKOCPOYHOTO IJIaHa C MPUMEHEHUEM MeToIa «pUIIOoyH» B 9 Kitacce 1o teme «Bec tenay.

Kak BumHO W3 prCcyHKa 2 TIOMHMO OIHMCaHHs METOAa, HEOOXOJUMO TaKKe
MPEJOCTAaBUTh YyYalUMCsl TpPUMEP WM IUIaH COCTABJICHHSI CXEMbI, YTOOBI Yydalluecs
MOHUMAJIH, KaKyl0 pabOTy OHM JIOJDKHBI OCYIIECTBHTH. Takke M3 PUCYHKa CJICIyeT, YTO 3a
JaHHOE 3a/IaHue, ydaruecs noiaydat 5 u3 10 BO3MOXKHBIX OaJIOB 3a YPOK, B PE3YJIbTATE YETO
yJaruecsl SBIISIOTCS 3aMHTEPECOBAHHBIMU B BBHITIOJHEHUHU JIAHHOTO 33/1aHUsl, MOCKOJIBKY Kak
OBUIO CKa3aHO BBIIIE, OaJIbl 32 (HOPMATUBHOE OIICHMBAHUE YUUTHIBAIOTCS MPU BHICTABICHUU
YEeTBEPTHBIX OILICHOK.
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4_ Bemoasm 1. Ha ocHoEe M3y9eHHOTO Jagamme 1 — 3
TIHCEMEHHO MATEPHATA COCTAED CXEMY oamroe(no 1 daxxy
afishbones {frmmooys) - HEFTHETHE
2. Vrasmme CHIIBI, KOCTOUE, 2 Damra -
OefiCTEVIONIE Ha  Teda, ERIEOT)
HE00paEeHHOTO Ha PHCYHEE Jamamme 2 — 1 Gaxa
1.

IIpuneuantie:
3aganne L

CxeMa GemIdoyH cOCTONT M3 9eTHPEeX 0 CHOBHEX 3IeMeHTOE:

1) zoa06a, T NP OIFCEEI STCE PACCMATPHED eMEE BOIIPOC FTH TEMA;

1) sepxnne ROCMOURN — B HITX 0TPAZKAM0TCA 0CHOBHEIE IIOHATH TeMEI,

3) HuHEHNE KOEMOYRE — DACKPEEIRTCH CYTh 0CHOEHEIX NOHATHI TEMEL;

4 xsocm NpeacTaRIAeT c000H OTEET HA 0 CTAETEHHEE EONPOC, ERIEO].

CEASYIOMED SECHOM B JAHHOH cXeMe EBICTYIA T XpedeT, I 0CHOEHAA KOCTE.

IIpw mo CTPOSHIE CXEMEL MU0 T0E SHAYIWEIE TONAMINT DACHOIAZAMCR DIUNCE N 2071068 PEIOEL
Bee samcu doaxche Dvime KPAMEKNMN, OMPAXCAME CYiME PACCMATPHEL £MOH TEMEI HIH BOMPOCA.

Ilper HamMcamMB CXeMBI JONYCTHMO HCIOIESOBAHEIE PAXNIMUHEX IBeTOE, MLTHMCTDAITH,
COMpPOBOTAFONIK PACKPEITHE TEX FUIH HHEIX IOHTTHE TeMEL

Ilnan cocTaEaeHEA GRmboyHa mo Teme «Dec Teaan:
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B E3REd
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Precymon dax Precywon dux
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Pucynoxk 2 — ®parmMeHT KpaTKOCPOYHOTO MJIaHa

OpHolf W3 BaXHBIX COCTaBISIOUIUMX OpraHu3aluy Yy4eOHOTO Tpolecca Ipu
JTUCTaHLIMOHHOM (opmare sBisgeTcs obOecrieueHre oOpaTHOW CBSA3H, MOCPEICTBOM KOTOPOM
MeJaror MOXET BBISICHUTh KakKhe TPYIHOCTH BO3HUKIM y OOydarommxcs NpU H3y4eHHH
HOBoro Marepuana. OOpaTHas CBSA3b MOXKET OCYIIECTBIISATHCA HAMPAMYIO NMPU CHHXPOHHOM
oOyueHuu, To ecTb oOyyarouluecs B XOJ€ 3aHATHS 3aJal0T BONPOCHI MEAArory, KOTOphIe
BBI3BAIM Y HUX 3aTPYAHEHUE, JINOO MOCPEACTBOM IMPOBEIEHUS peIeKCUU B KOHIIE 3aHATHUS.
[Ipumep peduiekcuu MpUBEAEH HA PUCYHKE 3.

Pednexcun | BeiGepu sapuanm omeemd 1t omnpass ee YOOOHBIA cnoco0on 0
COEEPMEHIA OOPAMHOT CEAZIL

Hucmpyryua: olleHH CBoI0 paboTy H HacTpoeHHe Ha YpoKe.
3 4

1 2
= _ 7
o v\) AR
—~ “B d £ @
8 9\@ @
HactpocHue
Ha YpoKe
Padota Ha
YPOKe
Ycpoenue
MaTepHaJda

Pucynox 3 — Pednexcus
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B 3axmoueHue ciemyer OTMETUTb, YTO NpPU OpraHM3alud  00pa30BaTEIHLHOTO
mporecca B JAWCTAaHIMOHHOM  (opmare HEOOXOAMMO  YYUTHIBATH  BO3PACTHBIE U
WH/IMBUIYAJIbHbIE OCOOCHHOCTH YYalIMXCs, TO €CTh OTOMpaTh ONTUMAIBHOE COJIEpIKAHHE
y4eOHOTO MaTepHaina, pa3pabaTbiBaTh Pa3sHOOOpPa3HbIE TBOPUECKUE 3aJaHUsl, HAIPABJICHHBIC
Ha pa3BUTHE TBOPYECKUX CIIOCOOHOCTEM OOy4aroUuxcs, JOTMYECKOTO U KPUTHUYECKOTO
MBIIILJIEHHS], HABBIKOB aHa/IN3a, 000011eHNs U CPaBHEHUS U3y4eHHOM nHpopMmanuu. [Ipu atom
JEATEIbHOCTh OOYUAIOMMXCSI Ha KaXKJAOM 3aHITHU JOJDKHA OBITH Pa3HOOOpPA3HOU € IENbI0
MO/JIepKaHus IO3HABATEJILHOTO UHTEpECa.
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YAK 537.11

K BOITPOCY O METOAUYECKOM OBECIIEYEHHUHN
INPEITIOJABAHUSA ®U3HUKU 110 PA3ZAEJNY «JIEKTPUHYECTBO»
(HA TIPUMEPE IIVIAT®OPMbI KAHOOT)

Yceunon b.M., bookosa H.B.
(CKY um. M. Kosvibaesa)

Cpenu yueOHBIX TPEIMETOB CpPEIHEN MIKOJbI (DM3MKa 3aHUMAeT OJHO M3 BEMYyIIUX
MecT. DTO SBIISETCSA OTPAKEHUEM TOrO OOBEKTHBHOTO OOIIEM3BECTHOTO (haKTa, 4To (PU3MKa —
OCHOBA COBPEMEHHOM TEXHUKH U MHOTHUX COBPEMEHHBIX IIPOM3BOJICTB M TEXHOJIOTHA.

MexaHu3alys MPOU3BOJCTBA M DJIEKTPOIHEPIeTHKA, HOBBIC MaTEPHANIbl U BEIIECTBA,
CBEPXTOYHbBIE M3MEPEHUS W (DPU3MUYECKUI HEpas3pylIaloInil aHaIu3, sjaepHas TEXHOJIOTHS H
DHEPreTHKa, CBEPXTOYHBIE TEXHOJOTHH — 3TO JAIEKO HE MOJHBIA IEpeYeHb OTpacieil
COBPEMEHHOTO IPOM3BOJICTBA, KOPHH KOTOPBIX 3aJ0XeHbl B (usnke. DuU3nKa pacKkpbIBaeT
o0IMe 3aKOHBI M 3aKOHOMEPHOCTH IPUPOJIBI, YCTAHABJIMBAET CBSA3U MEXIY SBJICHHSIMH
OPUpPOJBI, a CHCHUATbHBIC HAyKH JOBOIAT HX JO KOHKPETHOTO TEXHOJOTHYECKOTO
BoruiorieHus. [1]

3HaHWE 3aKOHOB MPHUPOJbI, KOTOPbIe M3ydaeT (DU3MKA, YMEHUE OOBSICHATH SIBICHHUS
NPUPOJIBI, CBOOOJHO OPHEHTHPOBATHCA B SPKOM M OBICTPOM BOJOBOPOTE MPUPOIHBIX
SIBJICHUN — HEOTHEMJIEMbBIH MPH3HAK M YepTa COBPEMEHHOT0 0OpPa30BaHHOTO YeIOBEKa. ITO
OmpeaesieT He TOJBKO ero mpodecCHOHaIbHYI0 TOJArOTOBKY, HE TOJBKO OO0eCreurBaeT
AKTHBHOE y4acTHe B OOIIECTBEHHOM IPOM3BOJICTBE, HO M OMPEICIACT WHTEUICKTYaTbHbIN
ypOBeHb yesioBeka B obIiecTBe. [103TOMY HE YAMBHUTEIBHO, YTO BCE SKOHOMHYECKU Pa3BUTHIE
CTpaHbl MHpa YICIASIOT MHOTO BHHUMAHHUS COBEPIICHCTBOBAHUIO CHCTEMbI (PH3HYECKOTO
obpazoBanus. CTpyKTypa METOIMKH 00yUeHHs (DU3UKE BKIIIOYACT B CEOS Ps/I MYHKTOB:
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- oOmme BOMPOCHI — COAEpPIKAHUE U TOCIEAOBATEIBHOCTh H3y4YeHHS (U3UKH,
BOCIIMTAaHUE Ha ypOKax (M3MKU, METOIbl OOydyeHHus (pu3MKe, COBPEMEHHBIC TEXHOJIOTUH B
COJCpKAHUU IIKOJbHOW (M3MKW, aKTHBM3alMsa y4eOHOro Impolecca, OpraHu3anus
BHEYPOUYHOH pabOThl U HOBbIE MH(OPMAIMOHHBIE TEXHOJOTUU B YI€OHOM MpoIiecce U TOMY
og00HOE;

- METOJMKAa M3y4YCHHUS OTHCIBHBIX TEM — COAEP)KaHUE TEeM, IOCIIEIOBATEILHOCTh
W3yUYeHHsI, JEMOHCTPAIMOHHBI H J1a0OpaTOPHBIA AKCIEPUMEHT, 3aJayd, OSKCKYpPCHH,
rpadudeckasi HarIsiTHOCTh, BOCIIUTATEIbHBINA aCTIeKT TEMBI H T.IL.;

- METOJMKAa W TEXHHKAa IIKOJBHOTO (HU3MUECKOTO SKCHEPUMEHTa — COJepIKaHue
JEMOHCTpaIuid U Ja00paTOPHBIX PadOT M METOJMKA MX MPOBEACHUS, TEXHHUKA BOCCO3IAHUS
OTBITOB, 3()(HEKTUBHOCTH IKCIIEPUMEHTA U T.11. [2]

[ToapoOHee xoTenock ObI OCTAHOBUTHCS HAa METOAUYECKOM 00ECIIEUeHUH ypoKa Yepe3
UCIIOJIb30BaHUE WH(POPMAIIMOHHBIX TEXHOJIOTHI Ha npuMepe miardopmbl Kahoot.

Kahoot — sto momyssipuast oOydatorast miarGopMa Jjsl MPOBEACHUS BUKTOPHH,
CO3aHUs TECTOB M 00pazoBarenabHbIX Urp. OcHOBHOH pexxum Kahoot! — 3To pexum coznanus
BUKTOpWH. Ha manHo# miatdopme Jerko caenath 3aJaHus s OPMATHBHOTO OICHUBAHUS B
paMKax TEMBI OJTHOTO YpOKa, WiK JJI1 00001IeHus o pazaeny.[3]

CorJtacHO TUTIOBOM ydeOHOH Tporpamme 1o yaeOHOMy mpeamery «Dusukay s 7-9
KJIACCOB YPOBHS OCHOBHOTO CpeIHEro oOpa3oBaHHs 10 OOHOBICHHOMY cojepxaHuio [4],
paznen «IeKTPUYECTBOY» COCTOUT U3 CIEAYIOIIMX MOIpa3AeoB:

1) OCHOBBI 2NIEKTPOCTATHKH;

2) 2IEeKTPUYECKUH TOK.

ba3zoBoe conepkanme ydeOHoro mnpeamera «®Puszmka» § Kjgacca MO  paszAeny
«DnekTpudecTBO» BKIOYaeT MHOTO TeM.[5] Ilo mr000#, U3 KOTOPHIX HE CIIOKHO CO3/aTh
3aganue B Kahoot. Mkl se Bo3pMeM utst ipMmepa 3akoH OMa Juis ydacTKa el .

KenatenbHo, nms paboThl Ha AaHHOW TuIatdopme, ycTaHOBUTH Opay3ep Google
Chrome. OH aBTOMAaTUYECKU NPEUIOKHUT MEPEBECTH TEKCT C MHOCTPAHHOTO $3bIKa, €CIIU
CTpaHulla, Ha KOTOPOH BBl OKaXKeTeChb, OyJEeT MOJHOCThIO HEe Ha pycckoM. OO0s3aTerabHO
COTJIaCUTECh IMEPEeBECTH CTPAHUIy HA PYCCKUU S3bIK, YTOOBI OpPUEHTHPOBATHCS Ha
WHOCTPaHHOM caiiTe ObuTO mpole. MHoraa mepeBoi HETOYHBIN, MOPOH JaKe HEJeIbli, HO B
OOJIBIIMHCTBE Clly4aeB pazoOparbcs MoxHO. CUcTeMa NpeUIoKHUT BaM BbIOpaTh TOTOBBIM
mabJoH WM CcOo3/aTh WUIrpy C Hynd. PexkomeHnyeM H3y4uTh BCE: BO3MOXHO, HaljeTe
XOPOIIYI0 UJICI0, KOTOpask MOJOUIET IS peaiu3aliy BalluX 3aMbICIIOB.

PaccmoTpuM npumep co3aHus 3aJaHus C HYJIS [IOIIAaroBo:

1. Boibupaem «Co3naiiTe HOBBII KaxyT».

,:\ Click to start typing your question
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2. JlanuM Ha3BaHUE HALIEMY 3a/IaHUIO.

Kahoot summary

Haclpameris ma abiname

3. HabpaB nepBoe 3a/1aHue, Ha)KMMaeM BBITIOTHUTD.
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4. Teneppb ¢ TOMOIIBIO KHOTIKK «Jl00aBUTh BOIIPOC» Ha MaHEIH C MPEBbIO 1Ia0JOHOB ClIeBa
CleNaliTe elle HECKOJBKO BOIMPOCOB Uil BUKTOpUHBL Korma Ttect OyaeT MOJHOCTBIO

IIOAr0OTOBJICH, HAXKMHUTC «['oToBO» B IIpaBOM BEPXHEM YIJTy CTpaHUIBI.

Kahoot] T e |

Hanpsa>keHWe, onacHoe A4 }U3HKW YeNOBEKa: B CYXOM MNOMeLLeHWK — 42 B;
BO BNakHom — 12 B.

MEPETALIATE HIBBPRIMEHNE € BALLETD KOMNLIOTERS

5 Npaaaa s noms
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5. Tenepb MO>KHO HPUTJIACHTH Y4YaAIIHUXCS M MPOBECTH (POpMATUBHOE OIICHUBAHUE B UTPOBOI
dopme.

Kahoot)

3akoH OMa AnA yyacTKa uenu.

Wrpok NnpoTKs urpoka 1:1ycTporcTs KomaHga NpoT1Be obLLMX YCTPoACTS

KnaccHiecknin KomMaHRHbIA pexmrmM

BapuaHTbl Urpbl

PeHOMEHAYeMbIe

WHauBMAayanbHoe obyyeHue ¥
Mossansre wrpokam nonpaivkosascs  crowsx sonpocax nacne o [ ©FF
Mrp. MoOCMOTPETh geTan

Takoil BuA QGOpPMATHUBHOIO OLEHUBAHUS NPOXOAUT JIETKO M HENPUHYXKIECHHO,
MOBBIIIAET 3aMHTEPECOBAHHOCTh M MOTHBALMIO ydamuxcs K oOydeHuto. Kpome Ttoro, oH
MPUMEHUM KaK Mpu 00y4eHHH B IUTATHOM PEXHUME, TaK M MpPU JTUCTAHIIMOHHOM OOy4YEeHHH,
YTO CTAHOBUTCS OCOOCHHO aKTyaJbHbIM B HbIHEIIHEH 00IIeMUPOBON CUTYAIHH.

Jluteparypa
https://fizmet.org/ru/L1.htm
Byraes A.M. Meroauka npernoziaBanust (GU3MKU B CPEHEH 1IKOJIE: TeopeTHieckre ocHOBBI, M., 1981. - 288 c.
https://www.teachaholic.pro/review-chto-takoe-kahoot-i-kak-uchitelyu-ispolzovat-ego-v-klasse/
https://nao.kz/loader/fromorg/2/25
TunoBasi ydeOHast mporpamma no ydeOHomy mpeiamery «@Dusnkay mast 7-9 KiIaccoB YpOBHSI OCHOBHOI'O
cpeHero oopa3oBaHus 0 OOHOBJICHHOMY COJIEPKAHUIO.

arwnE

YK 53.08

METOJUKA IIOAI'OTOBKH K EHT ITO IPE/IMETY «®U3UKA»
C UCITIOJIb3OBAHUEM NH®OPMALIMOHHO-KOMMYHUKAIIMOHBIX
TEXHOJIOT'Mi1 B PAMKAX OFHOBJIEHHOWM ITPOI'PAMMBI OBPA3OBAHMUSI

YceunoB b.M., llaiimepaenoBa M.A.
(CKY um. M. Ko3zvibaesa)

Cucrema ob6pazoBanus B Pecnyonuke Kazaxcran ¢ 2016 rona mo Hacrosiiee BpeMs
IpeTeprieBaeT CyYIIECTBEHHbIE HW3MEHEHMs, MPOUCXOAMUT TIIOCTENEHHbI TIepexoa Ha
OOHOBIICHHYIO ITPOrpamMmy oOpa3oBanusi. [1]

OTO CBA3aHO B MEPBYIO OYEpeb C JMHAMMYHBIM PAa3BUTHEM HAyKH M TEXHUKH, a
TaKXe PEe3KUM CKauyKoM B 001acTH MH(POPMAITMOHHBIX TEXHOJIOTHIA.

YenoBek COPEeMEHHOIo 0oOIIecTBa JIOJDKEH OBbITh MOOWJIBHBIM M PE3YJIbTaTUBHBIM, a
TaKXeOBbITh TOTOBBIM K OBICTPO M3MEHSIOUIUMCS YCIOBUSM.

B pe3ynbTraTe BbIIENEPEUHCICHHOTO PE3KO U3MEHWINCh TPEeOOBaHUS K IIKOJIBHOMY
o0y4eHHI0O U K TNpOo(ecCHOHANbHOM MOJIroTOBKE B By3axX. D((EKTUBHOCTH UYEIOBEUECKOMH
JMYHOCTH Ha CETOTHSIIHUM JIeHb yXKe He OMpeeNseT KOJUYECTBO MOJyYSHHBIX UM 3HAHUH,
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BEIYIIUM SBIIIETCS  pa3HooOpa3we YMEHHMH W HaBBIKOB, KOTOPBIMH OH OBJaJeNl, HU
BO3MOYHOCTSIMU UX IPUMEHEHUS.

[Ipenmer (u3MKM M3ydaercs B IIKOJIBHOM Kypce ¢ 7-11 kiacc, JaHHBIE KIIacchl
MO3TAlHO TEPeluUId Ha OOHOBJICHHYIO MporpaMmy oOpaszoBaHus. Ha cerogHsmHuii aeHb
(bOpMaTHUBHOE U KPUTEPHATBHOE OLICHUBAHKE CTAJIO MPUBBIYHBIM IS peosT. [2]

Ho, e cmotps Ha Bce oOHOBiIeHHS B cucTteMe oOpazoBanusi Pecrybnuke Kazaxcran,
¢dopmMa OLIEHKM HWTOTOBBIX JOCTHKEHHWH OOydarommxcs ocranach MpexHed - Eamnoe
Hanumonansnoe TectupoBanue. [2]

EHT wumeer psia mpeuMymiecTB mepen APYrUMH (OpMaMHU HTOTOBOTO KOHTPOJIS
MO3BOJIUBIIMX MY IIPOYHO YKOPEHHUTCS B CHCTEME 00pa30BaHusI:

1. OOBEKTUBHOCTh OIEHKH JOCTIDKCHHM O0O0ydaromerocss He 3aBUCHUMO OT
B3aMMOOTHOLIEHUH C yYUTENIEM TOTO UM MHOTO NpeaMeTa

2. OTKpBITOCTh KOHTPOJIbHO-U3MEPHUTENBHOTO MaTepHana, OTCIOAa OObEeKTUBHAsS
BO3MOXHOCTb XOPOIIEH MOATOTOBKH K TECTUPOBAHUIO

3. PaBHbBIE yCcIIOBUS 15 MOCTYIUICHUS ISl pA3IMYHBIX KATETOPHA BBITYCKHUKOB

4. Ilpospaunocts mpu 3auucieHnd B BY3sl PecnyOnuku mno pesynbratam
TECTUPOBAHUS

5. Bo3moxxHOCTH 00y4aThes B J1H000M MPUBJIEKATEIILHOM /ISl aOUTypHUeHTa y4eOHOM
3aBe/IeHUHU

Kak cmare EHT ycmemno? DTOT BOIPOCHI 3aTparuBaeT BCEX HA4yMHAs C CAMHX
BBIITYCKHUKOB U UX POJUTENEH U 3aKaHUYMBas IIKOJbHBIM KOJUIEKTMBOM U aJIMUHHCTpanueit
LIKOJTBI.

N3 ombiTa paboThl: 3aHMMAaIOCh TOATOTOBKOM oOydaronuxcs k cmade EHT c 2016
rojia. OCHOBHOM MpUHIUN pabOTHI - HE MIPOCTO J1aTh TOTOBBIE 3HAHUS, @ HAYYUTh UX YCIEIIHO
MIPUMEHSATD.

Jlyig TOro 4to0bl TOCTUYB KEJIAeMOTO pe3yJbTaTa MCIOJIB3YEM pa3InYHbIe METObI
paboTel, 11 popmMupoBaHUs y peOAT 0a30BBIX KOMITETECHIIHNA:

1. Tlpu cpeaHecpoYHOM IUIAHUPOBAHMM, pabOTaeM HaJA BBIIEICHHEM MaTepuaa
KOTOPBIA BKJIKOYEH B TECTOBBIM MaTepuall, IPUYEM AKLIEHTUPYEM BHUMAaHHUE Ha HEM 4epe3
co37aHKe MPOOJIEMHBIX CUTYaIUi

2. IIpoBogum paboty ¢ paboTOi HaJ TEPMUHAMH, HE IO3BOJIAS 3ay4yuBaTh, TPEOYs
ocMbiciienus uHbopMmanuu. CunraeM, 4yTo 3aydeHHas MHQOpMAILMs HE XPaHUTCS JOJIro, a
BOT IepepaboTaHHasi COXPaHSIETCs HAJO0JIT0 U IOMOTaeT BhICTPOUTH JIOTUYECKYIO IeMb U MpHU
OTBETE N0 CMEKHBIM TEMaM IIpeaAMeETa

3. Ilpu pabote ¢ rpadguueckuM MarepualioM , HalleMBaeM Ha MOATAMHYIO paboTy C
MIPEJICTABJICHHBIMU CXEMaMH, PUCYHKaMH, TpaduKkaMu, MapajjiesibHO MOSICHS pedsraM, 4To
3a/IaHUsl TAKOTO POJIA, COTABIIAIOT HE MAIYIO YaCTh KOHTPOJIBHO-U3MEPUTEILHOTO MaTepHuana.

4. Kaxaplid ypoK COIIPOBOXKIAETCS TECTOBBIM KOHTPOJIEM, CAMU TECThI CO3JIAIOTCS 10
npunnuiy tTectoB EHT, Ho He Gonee 10-15 TecToB mo paccmMaTpuBaeMoi TeMe, BCIACACTBUU
OTPaHUYEHHOCTH BPEMEHH ypoKa,[3]

5. ITlpakTukyercsi KOJJIEKTHUBHas paloTa, Takyro paboTa OpraHusyercss B paMKax
MIPUKIIAJHBIX KypCOB MO (pu3MKe. Yyaluecs Npu paboTe ¢ TECTOBBIM MaTepHaOM HE ITPOCTO
OTBEUYAIOT HA IIOCTABJIEHHBIE BOIPOCH, HO M IMOSCHAIOT IOYEMY TOT WM HHOW OTBET
IIPaBWIbHBIH, a OCTAJIbHBIE HE BEPHBI.

Bce Bblle nepeunciaeHHble GOPMBI U METO/bI pabOThl OTHOCST K KOMIIETEHCTHOMY
noaxony. [IpuMeHEHMS KOMIIETEHCTHOTO TIOAXOJA CUMUTAKOTCA OJAHMM M3 CaMbIX
NEPCHEKTUBHBIX, TOTOMYYTO IPU TAaKOM MOJX0/€ y4yeOHas JAeATeNIbHOCTh HOCUT MPaKTHUKO-
OPUEHTUPOBAHHBI M HCCIIEIOBATEIBLCKUN XapaKTep, YTO MOMOTaeT JOOUTHhCS XOPOUIMX
pe3yabraroB npu caaye EHT.
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B cBfA3ke ¢ KOMIIETEHTHOCTHBIM IOJXOJIOM HCIOJb3yeM HH(DOPMAIIMOHHO-
KOMMYHUKAI[MOHHBIE TEXHOJIOTHI, 3TO IMO3BOJISIET Pa3BUBATh MbBICIUTEIbHbBIC HABBIKU U
TBOPUYECKHE CIOCOOHOCTHYYammxcsi. HyXHO OTMETHUTh, YTO BaXKHBIM TMPEUMYIIECTBOM
MCIOJIb30BaHUS HWH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHA, SIBISICTCS YBEIHMUCHUE
BPEMEHH Ha CaMOCTOSATEJIbHYIO TMOJArOTOBKY. YUWTEIh TENeph HE MEePBOUCTOUYHUK
nH(pOpMAIINY, a JHIITh HACTABHUK MOMOTAOIIUI U HAMTPABIISIONINA 00yJaromerocs.

B nporuecce Takoro oO0yueHus nepes y4aluMUCs CTaBsITCS HOBBIE 3a/1a4M, peliaeMble
CaMOCTOSITEJIbHO Ha 0a3e BHOBb J10ObIBAEMBIX 3HAHUH.

CoBpemennble  MH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU U  CPEICTBA
noarotoBku kK EHT ucnonbs3yeMbie B paMKax ypokoB (DM3UKH OJUHHAIIATOTO Kiacca:

- TexHonorus JIUCTAaHIMOHHOW MOJArOTOBKH, 4YEpEe3 HCIOJIB30BAHME 3aJaHUI
bumumaeny , OHnaliH-MeKTel

- DIEKTPOHHBIC TPEHAXKEPHI, TECThI PEABAPUTEIBLHOM MoaroToBku — Itest, [4]

- TexHonoruu MynbTUMeEINA- FIEKTPOHHBIC TUCKU, TEMOHCTPAIIMOHHBIN MaTepHal

- UnTepHeT pecypcesl

- DNeKTPOHHBIE YUeOHUKH

- DIEKTPOHHBIC SHITUKIIOTICTH

- Daexrponnbie miaargopmsl — 3YM, Google Classroom

B npoumecce mnpenomaBanus (uzukM, WHGOPMAIMOHHBIE TEXHOJOTMH MOTYT
WCIIONh30BaThCsl B pa3inuvHbIX ¢Gopmax. HampamieHusi, ucnosib3yeMble HaMH, MOXKHO
MPEJCTaBUTh BBHUJIE CIECAYIOIINX OCHOBHBIX MOAyJei: [5]

- TpoBepka M YriayOJeHHe 3HAaHUI Ha ypoke, 4epe3 3JIEKTPOHHbIE IIaT(GOPMbI-
KJIacCpyM, OMITUMIICH]I, OHJIAH-MEKTET (pellieHrne CUTYaTUBHBIX 3aa4, MPaKTHUYEeCKUl OJI0K,
3aJ1auM MOBBIILIEHHOM CI0KHOCTH, IKCTIEPUMEHTANIbHbIE 337a4N);

- MYJIbTUMEIUIHBIE CLIEHAPUU YPOKOB;

- noaroroBka k EHT Ha Tpenaxepe Itest;

- BHEYpOYHas JICATEIHOCTh (KOHCYIbTaIwH).[4]

[IpenmymiecTBa MCHONB30BaHUS MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
npu noarotoBke Kk EHT:

- MHAMBUTyaJIN3alusl MOArOTOBKH (KKl ydaruiicss paboTaer B yA0OHOM JIjIsl HEro TeMIie
32 KOMIIBIOTEPOM )

- muddepeHIupPOBaHHOCTh O0YUYEHHsI -YPOBHHM CJIOKHOCTH 3a/ad MOTYT OBITb OTpPEryJu-
POBaHbI, OT IPOCTOTO K CIOKHOMY;

-nioBBIIIeHHE A (HEKTUBHOCTH TIpoIiecca 00ydeHus;

-aKTUBU3HPOBAHKE MBICIUTEIBHBIX MTPOLIECCOB 00YUAIOIINXCS;

-yckopeHue temna noarorosku k EHT;

- MOTUBaIUsl OOYYarOIIUXCS HA YCIIEX;

PaGora ¢ pecypcamu MHTEepHET, TaM rje OCHOBHAasI0JIsI WHGOPMAIMU MPEACTABISET
co00il WHTEerpamnuio pa3Iu4HbIX 00JacTel 3HAHUN, TIO3BOJIAET ACTAM, Yepe3 MCIOJIb30BaHUE
AKTUBHBIX METOJIOB MOHMCKa HH(pOpMAIKK, CHOPMUPOBATH IIETOCTHYIO KapTUHY Mupa. [6]

Kpowme Toro, ucnonszoBanrie KT mo3BoJisseT B KaKOM-TO Mepe YCTPaHUTHOAUH U3
OCHOBHBIX CTPaXOB BBITYCKHUKOB - HEYCIEX, HEYBEPEHHOCTH B OnaromnpustHoM ucxoae EHT,
OH OOYCTOBJICHHETIOHUMAHHEM CYTH Y4eOHOTO MaTrepuala, 3HAUYMUTENbHBIMHU MpoOernaMu B
3HaHusx. Paboras ¢ KT, ydeHuk mosrydyaeT BO3MOKHOCTh JOBECTH PellIeHHe YIeOHbIX 3a/1a4
JOJIOTUYECKOTO 3aBEpPIIEHUs, MOCKOJIbKY MONy4aeT HEOOXOAMMbIE 3HAHWS WU HAXOAUT
MOJHOCTRIONPOPabOTaHHOE pelieHue 3a1ad. [7]

NubopmanmoHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH, 9TO HE TMaHales, OHH HE MOTYT
3aMEHHUTh OCHOBHBIE KOMIIOHEHTHI ycremHon caqaun EHT:

- BBIUHUCIUTEIbHbIE HABBIKU;

- 00s13aTeNbHOE 3HAHUE MTPABUI U (PopMYIT;
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- MOBTOPEHUE BXKHBIX TEM 3a BECh KypC (PM3HUKH B CPEIHEH LIKOJIE;

- WHAMBHIyalibHas paboTa ¢ yunuteneM. [5]
HUKT moryr numb 00jerduTh paboOTy C MOBTOPEHHMEM M M3YyYEHHMEM IIKOJIBHOTO Kypca
¢u3uKH, a CUCTEeMaTHYECKas MOATOTOBKA 00513aTeNIbHO MPUBEAET K )KEJTAeMOMY pe3yJIbTary.
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Nooas

YK 372.851

K BOITPOCY O IPAKTUKO-OPUEHTHUPOBAHHBIX 3ATAYAX
B OBYUYEHUU MATEMATUKE

®enockun I.C.
(CKY um. M. Kosvibaesa)

MaremaTuka WurpaeT BaKHYIO pOJb B Hallle MOBCEIHEBHOM JKH3HHU. Takxke
MaTeMaTHKa 3HauMMa B COBPEMEHHON HayKe, IMOCKOJIbKY OOJIbIIMHCTBO HAYK IMPEAIoaracT
MCII0JIb30BaHME MaTeMaThyeckoro ammapara. [loaTomy B mpouecce 00ydeHHs MIKOJIbHUKOB
MaTeMaTHKe BO3HUKAET HEOOXOAUMOCTh B (DOPMUPOBAHUM MEXKIAUCLMUILTMHAPHBIX CBSI3EU U
WCIIOJb30BAHNUS MAaTE€MATUKHM B IOBCEJHEBHOM XW3HM. OJHUM W3 BapUAHTOB pELICHUS
JAHHOU MPOOJIEeMbI SBIISETCS UCHOIB30BaHUE TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4 B MIPOLIECCE
00y4eHHS.

B nannoil pabote paccMaTpuBaeTcsl MOHATHE IPUKIIAJHAS 33/1a4ay U OMUCHIBACTCS,
KaK €€ ONpEeNeNAIoT pa3jMuHble aBTOPbl, a TaKXKe KakuM TpeOOBaHUSM OHa JIOJDKHA
COOTBETCTBOBaTh. Jlajee OymeT paccMOTpeHa BCTPEUAEMOCTh 3aJ1au B IIKOJIbHBIX YUCOHHKAX.
Lenbto paboTel sBIsieTCSl 00OOIICHUE TOHATUS «IIPUKIIaTHAS 3a/laya» U aHallu3 HEKOTOPOi
y4eOHOM IUTepaTypsl HAa UX HAIUYUE.

B HekoTopoil nMTepaType NpPaKTUKO-OPUEHTUPOBAHHBIE 3a/layd TPAKTYIOTCS, K
puMepy, Kak NPUKIaJHbIEC 3aauM, 33J1a4l C MPAKTUUYECKUM COJEPKAHUEM, PEAIUCTUYHBIC
3a7ayd WM MoBcenHeBHbIE. ClieyeT MOHMMATh, YTO YETKOTO, €AMHOIO OIpeAesICHUs
MOHATUS «IPAKTUKO-OPUEHTHUPOBAHHAS 3aJa4a» B METOJWYECKOM JMTEpaType HET, U BCE
aBTOpPbl MHTEPIPETUPYIOT €ro IMo-pasHOMY. Bo3pMeM 3a OCHOBY OIpeJelieHHe
H.A. Tepemmna: «Ilog mpukiagHOil 3aadeld Mbl TIOHMMaeM 3aJady, MOCTABICHHYIO BHE
MAaTEeMAaTHKU U PElIaeMyl0 MaTeMaTudeckumu cpeactsamm» [1, c. 9]. Tak ke ectb u apyrue
onpenenenusi, k npumepy, E.H. Dpenrpayr naer cneayromee ompeaeneHue: «lIpaktuko-
OpUEHTHPOBAaHHBIC 3aJa4yl — JTO OCOOBIM BHJA CIOKETHBIX 3a/la4, IOKa3bIBAIOIINX
IIPUMEHEHHE MAaTeMaTHUYECKOM TEOpUM B MPAKTUYECKUX cuTyauusx» [2, c. 24] un
N.M. lanupo dopmynupyer: «MaremaTudeckas 3ajada ¢ MPAKTHUYECKUM COJIEpPKaHUEM
(3amaua MPUKIATHOTO XapakTepa) — 3TO 3a1ava, padyna KOTOPOl pacKpbhIBAET MPUIIOKEHUS
MaTeMaTUKd B CMEXHBIX YYE€OHBIX JUCHUIUIMHAX, 3HAKOMHT C €€ HCIOJb30BaHHEM B
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OpraHu3allii, TEXHOJOTHMM U SKOHOMUKE COBPEMEHHOTO TIPOM3BOJACTBA, B cdepe
oOciry>)kuBaHusi, B ObITY, TIPU BBIIOJIHEHUU TPYAOBBIX omnepanuit» [3, c. 5]. O.H. Iluprotko u
O.A. Tepewiko B CBOEH cTaThe PACHIMPAIOT MOHATHE «IPAKTUKO-OPUEHTHUPOBAHHAS 3aJa4day,
U OIMCHIBAIOT €€ KaK COBOKYNHOCTb IPaKTUYECKHUX 3aJad, 3a7ad C IPaKTUYECKUM
COJICpKAaHUEM M 3aHUMATENbHBIX 3a/lady MaremaTudeckoro cojepxkanus [4]. [lpu sTom
aBTOpPbl pa3JENSIIOT TOHSTUSA «IpaKTUYEeCKas 3ajJada» U «337adya C [PaKTHYECKUM
coJepkaHueM». Pasnuuume 3akitoyaeTcsi B TOM, YTO IpU PEIIEHUM IEPBOro THUMA 3343y
HE0O0XOMMO MPUMEHSTh 3HAHUS U3 MPHOOPETEHHOTO OIBITA M U3 U3YYCHHBIX NUCIHILUINH, a
IpU pElIEHUU 3a/ad C IPAKTUYECKUM COJEpKAHUEM aKIIEHT JelaeTcs Ha COCTABJICHUU
pacyeTHbIX TabNIuI, TpaguKoOB, TMArpamMM M T.I1.

Hcxons w3 BblIeCKa3aHHOTO, MOYKHO CJEJIaTh BBIBOJ, YTO XOTh M HET YETKOIO U
€IMHOTO OIpeAeTeHUs MPUKIAAHON 3a7au, U y KaKJIOTO aBTOpa €CTh CBOE OINpeEe/iCHUE, B
OOJIBIIMHCTBE CIIy4aeB OHU OJIMHAKOBBI 110 cMbICTy. [103TOMY MOYKHO cKa3aTh, YTO MPAKTHUKO -
OpUEHTHpPOBaHHAs 3ajJadya — 3TO 3ajJaya, NOCTaBJICHHas BHE MaTeMaTHKH, L€JIb KOTOPOM
MOKa3aTh POJb MAaTeMAaTUKH B JPYTMX AMCLUMIUIMHAX, OCHOBOM pelieHHsl KOTopoil OymyT
SBJIATHCS MaTeMaTHYECKHUE CPEJICTBA.

[Ipuknanuele 3amaud  JOJDKHBI COOTBETCTBOBATh OMNPEICIIEHHBIM TpPEOOBAHUSM.
T.A. tlykyp3on, A.ILl. Komunmu u X.M. I'ynos [5] B cBoell paboTe OTMEYAIOT, 4TO KaxKJas
MpaKTHYecKas 3a7adya JO0JKHA COOTBETCTBOBATH ONPEIECIIEHHBIM YCIOBUSIM: BO-TIEPBBIX, OHA
JOJIKHA 0TOOpakaTh OOBEKT MIIM CUTYallMI0, ¢ KOTOPHIMU 3HAKOMBI YUEHUKH, @ BO-BTOPBIX,
OHa JIOJDKHA OBITh JIOCTaTOYHO MHTEPECHOW M JOCTYIMHOM NJIsl MOHMMaHUs yuyeHukamu. OHu
OTMEYAlOT, YTO B NEPBYIO OYepelb, IPU COCTaBICHMM M MOJ00pE MPAKTHUECKUX 3a]ad
HEO0OX0IMMO MOHSATh, CMOKET JIM COJIep>KaHue TaHHOM 3aJaul pa3Keub jKeJlaHUE PEIIUTh ee
U KaK OHa OTpa3uTcs Ha QyHKIMOHAIBHOM rpaMOTHOCTH O0YyYarOIINXCS.

M.B. Erynoga [6] pazaensieT TpeOOBaHMS, IPEIBIBISEMbIC K TPUKIAIHBIM 3aa4aM,
Ha nBe rpynnel. K mepBoit rpynme TpeOOBaHMA OTHOCSTCS TPOOIEMBI, CBSI3aHHBIE C
OMHCaHHEM 3a/ay (B 3a/aye JOJDKHA YKa3bIBaThCs CBSI3b MAaTEMATUKH C JAPYTUMHU HayKamH,
CUTYaIUs 10JDKHA OBITh TIOHATHA YUEHHUKaM U COBIAJaTh ¢ UX MHTepecamu). BTopas rpymnma
TpeOOBaHUM CBs3aHA C MATEMATUYECKUM COJIEPYKAHHEM MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ay:

1) peuieHue 3a1a4M JODKHO OBITH B pAMKaxX U3y4aeMOro TEOPETHYECKOTO MaTepraa;

2) MaTeMaTHYECKHI anmapaT J0JDKSH ObITh OCHOBOW PEIlICHHS;

3) uncnoBble ¥ (AKTHYECKHE JaHHBIC 3aJa4d  JOJDKHBI  COOTBETCTBOBATH
CYILLECTBYIOIIUM Ha MPAKTUKE U B PEATbHOCTH;

4) 3a1a4n TPUKIIAJHOTO XapakTepa BMECTE C 3aJadaMi, HIMPOKO MPUMEHIEMbIMH B
MpernojaBaHuM MaTeMaTUKHU, JOJDKHBI 00pa30BhIBATh €IMHOE 1LIEJI0e.

I'.C. Jlapuna [7] B cBoeii paboTe paslenseT KpUTepUuu Uis 0TOOpa MPaKTHYECKHX
3ama4y Ha 3 rpynnel. K mepBoil rpymme OTHOCSTCS 3aJauyd, OCHOBAaHHBIE HA CHUTYAallMOHHOU
3HQYUMOCTH, KOTOpas O3HAYaeT TO, YTO B 3aJaye JOJDKHBI OINUCHIBATHCS MOBCEAHEBHBIC
3a00THl YeJlOBEKa MM OTOOpa)kaTbCsi B3aMMOOTHOILIEHUE 4eloBeka U oOmiectBa. Bropas
rpynna 3ajgad OCHOBaHa Ha MaTeMaTH4eCKOM MojenupoBaHur. OCHOBOW pelIeHHs 3ajad
3TOTO THIA SBISETCSA MEPEBOJ YCIOBUA 3a/laul € OOBIZICHHOTO SI3bIKA Ha SI3bIK MATEMaTHUKH.
Taxoke croma BXOJAT 3a1aun Ha paboTy ¢ rpadukamu, TabaunaMu U pucyHkamu. K tperbeit
IpyIne OTHOCUTCS HOBH3HA (GopMynupoBkH 3anad. CyTh IJaHHOTO KPHUTEpPHUsS COCTOUT B
OTCYTCTBMM B HEH NMPUBA3KM K IIaOJOHHBIM THUIIAM 337a4. B cBoeii pabore aBTOp 3aMmedaer,
410 00JIBIIIE MOJOBUHBI MPUKIIAIHBIX 3a/1a4 OCHOBAaHA HA MaTeMaTHYECKOM MOJICTUPOBAHHH.

W3 BBIIEYNOMSHYTOTO MOXHO IOJABITOXHUTb, YTO IPHUKIAJHBIE 3aJa4d JOJDKHBI B
NEPBYIO OuYepe/ib ObITh MHTEPECHBl YYEHHMKaM, JOCTATOYHO MOHSATHBI U PACKPBIBATH CBS3b
Mexy npeameramu. OCHOBOHM pelleHMs 3a/laud JIOJKHA ObITh MaTeMaTHKa, a UCXOJHBIE U
MOJIydEHHBIE PE3YJIbTaThl MaKCUMAaJIbHO NMPUOIIKEHHBIE K peabHbIM 3HAUYEHUSM. 3aJlaHHs
JIOJKHBI OBITH JIOCTAaTOYHO Pa3HOOOpa3sHBIMH, YTOOBI KaX/Ibli YUEHHK MOT HaWTH 3ajauy, ¢
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yCIOBHEM KOTOpPOH OH crankuBaics. [losromy mona0op NpPUKIaTHBIX IMPAKTHKO-
OPUEHTUPOBAHHBIX JOJKEH OBITh MAKCHMAJIBLHO 00 TyMaHHBIM.

B kazaxcraHckux y4yeOHMKaxX BCTPEUAIOTCS 337a4 C MPAKTHUYECKUM COAEpIKaHUEM, K
IIpUMEPY, BO3bMEM YUEOHMKM 7 M 8 Kjlacca IO T€OMETPHUM, aBTOPaMU KOTOPBIX SIBIISFOTCS
B.A. CmupnoB u E.A. Tysikos [8, 9]. B yueOnuke 7 kiacca BCTpe4aeMoOCTh, B CpEeTHEM, paBHA
2-3 3amaun Ha OJHY riaBy. boibiie Bcero 3amad mpuxomautcs Ha 4 1iiaBy «OKpYKHOCTB.
I'eomerpuueckue nocrpoenus». [IpuBenem npumepsl HEKOTOPBIX 3a1a4:

1. Kak ot neHTsl JyIMHOM 2 M oTpe3aTh Kycok inHOM 150 cm, ecnu nMHENWKOH ¢
JIEJIEHUSIMU T10JIb30BaThCS HEJb35?

2. Jlogka mibUIa CHayala Ha Or, 3areM noBepHyna Ha 90 rpamycoB. B kakom
HaIpaBJIEHUU OHA Tenepb MiIbIBeT? CKOIBbKO pelIeHnid nMeeT 3aaaya?

3. CKOJIBKO JKEMYYKHH IOTpeOyeTcsi Ui M3roToBIeHHs Oyc mmuHOH 50 oM, eciu
paanyc OJTHOM XKEMUYKUHBI paBeH 5 MM?

4. 3emnis m Mapc Bpamatorcs Bokpyr CoJjiHIIa MO KPYrOBBIM (TIOYTH) OpOUTaM
paaunycoB 150 u 228 MUIUIMOHOB KHJIOMETPOB C pa3HbIMHU UIPOBBIMHU ckopocTsaMu. Haiinure
HauOoJIbIlIee U HAMMEHbIIEe PACCTOSIHUS MEXKIy 3emiiell 1 Mapcom.

B yueOHuke 8 kitacca BCTpeyaeMOCTb MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad HAMHOI'O
0osbIiIe. DTO MOKET OBITh CBA3aHO C TEM, UYTO TEMbI yXe 0oJjiee MOIXOASIINe JUIsl JAHHOTO
TUMa 3a1a4. Takke HCHOJIb3yIOTCS MHOTO MPUMEPOB M3 Ka3aXCKOM KyJabTypbl W 3[MaHUI B
KpYIHBIX ropojax. Huxe ykazanbl mpuMepsl 3a1au:

1. B menTpe miomaau pacrojioxeH (GOHTaH, OKOJO KOTOPOTO Hamo pazouts 4
OJIMHAKOBbIe KIyMObI ¢ po3amu. Kak paccamuts 36 KycToB po3 — no 10 KycToB Ha Kaxaoil
KIIyMO€ — ¢ TaKHUM pacueToM, 4ToObI (POHTAH OBLIT paBHOYAAJIEH OT BCEX KITyMO?

2. IBoperr Mupa u Cornacusi — nuapamuga — OJHA M3 JOCTONPUMEYATEIHBHOCTEH
cronuubl Kazaxcrana. [lupamuja crana CMMBOJIOM €IMHEHHS PA3JIMYHBIX PEIUIHMHA, STHOCOB
U KYJIbTYp, OTKPBITOCTH HapojJa M rocygapcTBa BceMy MHUpPY. BOKOBbIE I'paHM NHpaMH[bl
SBJIIIOTCSI PABHOCTOPOHHUMU TpeyrojbHUKamMu. Kaxaas U3 CTOpoH TpEyroibHUKA pa3feieHa
Ha IATh PaBHBIX 4YacTe M TOYKM JAEJIEHUS COEIUHEHbl oTpe3kamu. Halinure nepumerp
oOpasoBaBuiIeics Ipu 3T GUrypbl, cOCTOAIIENH U3 AECATH TPEYTOJIBHUKOB, €CIH MEPUMETP
HUCXOJHOTO TPEYTroJbHUKA paBeH 186 M.

W3 ananu3a yueOHHMKOB MOXHO CKa3aTbh, YTO B y4eOHHKe JJs 7 Kjacca HE XBaTaeT
3aJad  NPaKTUYECKOW HAINpaBIEHHOCTH. Y4eOHMK 8§ Kijacca oOnazaer  OoJbLIMM
pa3HOOOpa3ueM IpaKTUKO-OPUEHTUPOBAHHbIX 3afay. Takke B 00OMX ydeOHMKAaX, HO B
OonblIeil creneHn B yyeOHUKE 7 Kiacca, HE XBAaTaeT TEOPUHU O IMPAKTUYECKOM IPUMEHEHUU
MIOJIy4eHHBIX 3HAHUI B MOBCEIHEBHON XM3HHU. XOTh 337a4dl M NMPHUCYTCTBYIOT B y4eOHHKaX,
HO UX HHUKaK He BbIAeNA0T. Kak BapuaHT, Ui peuieHus 3Toi mpobiaeMbl, MOKHO B KaXKIyIO
rJ1aBy 100aBUTh HECKOJIBKO CTPAHUI] C TEOPUEH O NPAKTUYECKOM IPUMEHEHNUHU JaHHBIX TEM U
IPUKIIAJHBIMU 33JjauaMy, KacaroluMucs ux. Beero B yueOHMKAxX 10 4 11aBbl, €CJIM B KaXIbIX
n00aBUTh MO 2-3 CTpaHUIBI, TO 00bEM y4eOHUKAa HE CHUJIBHO YBEIUYUTCSH. DTO MOMOXKET
y4yaluMcsl CHUCTEMATU3UPOBaTh IOJydeHHbIE 3HAaHUS M JIy4yllle IOHUMaTh IPUMEHEHHE
TEOpUH Ha MPAKTHUKE.
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V]IK 502.508

CPABHUTEJ/IbHAS OHEHKA HEKAHIHIEPOI'EHHBIX PUCKOB 3/10POBbBIO
AETCKOI'O HACEJIEHUA I'. KA3AHDb ITPU MHOT'OCPEJOBOM
BO3JAEUMCTBUU XUMHNYECKHUX BEHIECTB

®omuna C.®., Maayaze I'.I'., Cadbuposa H.P.
(DI'AOY BO «Kazanckuii ([Ipusonxcckuii) ghedepanbhwiii yHusepcumemy»)

B 2013 r. xumuueckuii ¢GakTop OKpYKArOMIeH Cpenbl ObLI BBIACICH BTOPHIM IOCIE
COLIMANBHBIX (PaKTOPOB MO BKJIany B cMepTHOCTH (21%), 3abosieBaeMocTh (48%) HaceneHus
Poccuiickoit ®enepanuu u s3xoHOMUUeckre notepu (32%) [1].

[IpumeHeHre METO/IOJIOTUM OLIEHKH PHUCKA TO3BOJISIET MOJYyYUTh MPEICTABIECHUE O
MPUOPUTETHBIX (AKTOpax, cpenax, MyTSIX TMOCTYIUIEHUSI, KOMIIOHEHTaX XHMHYECKOTO
3arpsi3HEHUs] Ha TEPPUTOPHUH, a TAKKe MPOBECTH KOJUYECTBEHHYIO OLEHKY SKCIO3UIUH U
MOJIYYUTh  PE3YNbTaThl, XapaKTepU3YIOIIME YPOBHM pHUCKAa HA paccMaTpPUBAEMbIX
Tepputopusx. B mocinemHue roasl oco0oe  BHUMaHHE — YAENSETCS — U3YYECHUIO
KOMOMHUPOBAHHOTO U KOMILJIEKCHOTO BO3JIEHCTBHUSI KaHLEPOIC€HOB HAa COCTOSIHUE 370POBbS
HaCEeJICHUSI.

Onenka pucka AJsi 3I0pOBbS MMEET pellaroliee 3HAUCeHUE Ui MPUHSATUS PelieHUi
MIpU CO3/IaHUU TOJIMTUKU WU TPaBUI MO OXpaHE 3/I0pPOBbsl HaceleHHs. MHOTO4YHMCICHHbBIE
WCCIIEIOBAHUS MOKa3bIBAIOT, YTO BO3JCHCTBUE OJHUX U TEX K€ XMMHUYECKUX BELIECTB MOXKET
BBI3BIBATh Pa3anuHbie dPPEKThI 1T 3M0pOBbs B3pocCibix u jaeteit [2,3].0coboe BHUMaHKE B
HEM ygnenserca ToMy (akTy, 4TO JUis 3A0POBbsl JeTel HMeeT 3HaYyeHHEe HE TOJIbKO
WHTEHCUBHOCTh BO3JICHCTBUSI XUMUYECKUX BEIECTB, HO M CTAIUS Pa3BUTHs JIETEl BO BpeMs
TaKoro BO3ACUCTBUSA. 3aBUCUMOCTH N03a-3peKT U [03a-0TBET y AeTed Mo 6 neT u3-3a
pasnuuMii  OT CTapIIMX JIeTell W B3POCHBIX B CTPYKTYPHBIX H  (DYHKIIMOHAIBHBIX
XapaKTepUCTUKaX, 00yCIaBIUBAET UX OOJBIIYIO YSI3BUMOCTD MPH SKCIO3UIIMUA K XUMUYECKIM
BertecTBaM [4].

BonpmuHCTBO HccnenoBaTenell KBATH(PUIMPYIOT BPOXKICHHBIE aHOMAIUU JIETCKOTO
HACEJICHHs KaK MapKepbl pHCKa W TPYNNY HWHIUKATOPHBIX MATOJOTHH, MOKa3bIBAOIINX
BBICOKYIO 3aBHCHMOCTH OT XHMHUYECKOTO 3arps3HEHUS OKPYXKAIOUIEH cpelbl W MHUIIEBBIX
npoAykToB [5]. DakTopbl OKpYKalOIIel Cpeabpl MOTYT HMETh JBOWHOE BIHMSHHUE Ha
MOKa3aTeI COMPOTHBISIEMOCTH oOpraHu3Ma peOeHka. Tak Ha COBPEMEHHOM JTare
WCIOJIb30BaHUS  MECTULUIOB M  yBEIUYEHHUS TOTpebneHus  rimdocaTcoIepKanimux
repOUINA0B TMPH BHIPANIMBAHUM MOXET CHOCOOCTBOBATH POCTY PAaCIpOCTPAaHEHHOCTH
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SHJIOKPUHHBIX 3a00JIeBaHUIl y JeTei, caxapHOro auadera W OXXUPEHHUS Yy B3pOCIOro
HaceneHus [6].

Henp mccaenoBaHusi - CyMMapHas OLIEHKAa HEKAHIIEPOT€HHOTO PHUCKAa 30pPOBBIO
JETCKOro HaceleHMs B 4-X 30Hax I. Ka3zaHb npu MHOrocpeaoBoM BO3AEHCTBUHM XMMHUYECKUX
BEILIECTB.

MarepuaJjnsl U MeToAbl. VccnenoBanue npoBoawiIoch AJis 1eTeil B Bo3pacte 3-6 jerT,
IIPOXKUBAIOILINX B 4-eX pailoHax (30Hax) r. Ka3zanb: BaxutoBckuii paiion (1 30Ha), Kuposckuii
paiion (2 3ona), CoBerckuii (3 30Ha) u IlpuBoipkckuii paitonsl (4 30Ha). Beiaenenue 30H
UCCJIEIOBAHUSI NPOBOJMJIOCH HA OCHOBAaHUM PACIOJIOKEHUS IOCTOSHHBIX I1OCTOB
HaOJIOIEHUsT 3a 3arps3HEHHEM aTMOC(EpPHOrO BO3AyXa W OOCITY)KHMBAIOUIMX ATH PaOHBI
nerckux noyukiIuHUK. CoBerckuit u KupoBckuil palioHBI BCerja XapaKTepu30BaJIUCh
BBICOKMM YPOBHEM pa3BUTHUSl NPOMBIIUIEHHOCTH W TMpou3BoAcTBa. lleHTpanbHass yacTh
ropoga - BaxuroBckuil paifoH u CoBeTCKMH XapaKTepU3YIOTCS BBICOKMM YPOBHEM
ABTOTPAHCIIOPTHOM HArpy3KM B YCIOBHSX CTApOM 3aCTpPOMKHM. DBBUIM Takke Y4TEHBI
HCTOYHUKUA BOJOCHAOXEHUs BblJeNEeHHBIX 30H: KupoBckuit m BaxuToBckuii pailloHbl -
BoJI03a00p «Bomxckuit»y, Coserckuil n IIpuBOKCKHMII palioOHBI - CMELIaHHBIA XapakTepa
nuTheBOM Bo/bI («Bomkckuii» Bo103a0b0p U MOI3eMHbBIE BOIOMCTOYHUKN). BbiOpaHHbIE 30HBI
UMEIOT JIOCTOBEPHBIE Pa3IMyusl IO CJIOKHMBILEHCS SKOJOTO-TUTMEHWYECKOW CUTyallud I10
TSDKEJTBIM METaJllIaM B IIOYBE U CHETOBOM TTOKpoBe [7].

OneHka HEKaHIIEPOT€HHOTO PHCKa OCYIIECTBISIach MO pe3ysibTaTaM MCCIeI0BaHUH,
BBINIOJIHEHHBIX Ha 0a3e akkpeauToBaHHOU mabopatopuun DPBY3 «llenTp rurueHsl u
snuaeMuonoruu B PecriyOnuke Tartapctan» (atMocdepHsblil BO3ayX, BOJa, MOYBA, MPOIYKThI
MUTaHUs), AaHKETHO—OMPOCHBIM METOJOM poJuTeneil aeredt (Bonxa, MPOIYKThl MHTAHUSA),
XpPOHOMETPAXKHO-BECOBBIM METOAOM ((haKTHYECKOE MHTAaHHE B KOJUICKTHBE), COTJIACHO
PYKOBOJACTBY II0 OLIGHKE pHUCKa [Js 30pOBbS HACENeHUs M ATEHTCTBA IO OXpaHe
okpyxaroreii cpeast USEPA[8, 9].

Jlis KOMIUIEKCHOM OIIEHKHM pHUCKa JIETCKOTO HAacCeJIeHHWs ObUIM B3ATHl TPH IYTH
SKCHO3MIMU: HWHTASIIUOHHBINA, TMEpOpajlbHbIi M HAKOXKHBIA MPU  MHOTOCPEIOBOM
MOCTYIUIGHUH XMMUYECKUX BEHIECTB U3 aTMOC(EpHOro BO3[yXa, MUTHEBOM BOJbI, MOYBHI U
MUIIEBBIX MPOAYKTOB. PUCK paccunThiBasics Ha ypoBHe 95thperc — perroHaabHBIX (HAKTOPOB
9KCIIO3ULMU XUMUYECKUX KOHTaMUHAHTOB 3a 2011-2014 rr. B r. Kazans.

PesyabTarbl. OneHka WHAMBUAYAJIBHOTO HEKAHUEPOTEHHOTO PHUCKA JETCKOTO
HaceJeHUs1 Ha OTIENbHBIX Yy4acTKax ropoja MO3BOJMIIA BBISIBUTH BKJIaJ OTICIbHBIX 30H B
CyMMapHYI BEJIMYMHY pHCKa Uil Bced aHanuzupyeMou tepputopuu T. Ka3zanu.
YcTaHoBieHo, 4TO HauOOJBIINI BKIIAJ B CyMMAapHbII HEKaHIEPOTC€HHBIN WHAMBHUIYaTbHBIH
puck (THI) Ha u3ydennoii TeppuTopun ropoja ajis neteit BHocuT 3 30Ha (27,05%) u 4 30Ha
(26,89%), mosis octanbHbBIX 30H cocraBiseT 22,14-23,91%. Anamu3 pe3yibTaToB pacdera
HEKaHLIEPOTeHHOT0 pucka Ha ypoBHe 95thperc HekaHIIEpOTEHHBIX BELIECTB MJIs BCEX
M3y4aeMbIX 30H Topoja IMOKa3al, YTo OOl HEKAHIEPOTeHHBIH PUCK B CyMME ISl BCEX
myTel MOXKeT JocTurarh Boicokoro ypoBHs (THI = 43,93-53,66) (Tabauna 1).

Tabmuna 1 - OneHka CyMMapHOTO MHOTOCPEIOBOTO HEKaHIIEPOI'€HHOTO pHUCKa B
M3y4aeMbIX 30Hax . Kazanu as geTckoro HaceleHus
OneHka pucKa HEeKaHIEPOTreHHBIX Y eKTOB

IIyTs u cpena 30HbI
NOCTYIJICHUS
1 30na 2 30Ha 3 30Ha 4 30Ha
HNHraassuMmoHHbIN NyTh
ATMOCQEpHBII BO3yX 13,7416 15,1852 14,0291 16,2979
Bona 2,811 2,027 2,275 2,199
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Ilousa 0,00004 0,000035 0,000055 0,000024
IlepopajibHblii IyTh

ITpotyKThI 21,9465 21,9465 21,9465 21,9465
Bona 8,4007 4,2214 14,8107 12,4689
Ilousa 0,000026 0,00032 0,00036 0,00026
Hako:kHbIii

Boga 0,059 0,098 0,1 0,069
ITousa 0,471 0,452 0,504 0,365
Hii (MHraJsuuoHHbII) 16,5526 17,2123 16,3042 18,4969
Hio 30,3472 26,1682 36,7576 34,4157
Hid 0,53 0,55 0,604 0,434
THI 47,4298 43,9305 53,6658 53,3466

Bricokuii ypoBeHb cCymMMapHOTO HekaHieporenHoro pucka (THI), rnaBasiM o0paszom,
dbopmMupyeTcst 3a CUET MEePOPATLHOTO MYTH MOCTYIUICHUS XUMHUYEeCKHX BeriecTB (64,37%).
VYcTaHOBIIEHO, YTO CyMMapHbIi HEKaHIIEPOTE€HHBIH PUCK, OOYCIOBJIECHHBIH MepOpaIbHBIM
MyTeM TOCTYyIUIeHUsT KoHTaMuHaHTOB (Hio) (IpoayKThl MUTaHMs, BOJA, TOYBA) BO BCEX 30HAX
HaxoauTCcs Ha ypoBHe 26,17-36,42. OcHoBHO# Bkiaa B ¢opmupoBanue Hio y meTckoro
HACCJICHUS TPHHAUICKUT IMEePOPATBHON SKCIIO3UIUU ¢ TPOJAYKTAMHU IMHTAHUS TICCTHIIA/IOB
(autparos, XL, AT mo 62%) u TsHKENbIX METAIOB (CBHHEN, KaaMHH, pTyTh 10 9%).
CyMMapHBIil HEKaHUEPOTEHHBIN PUCK MPU BO3JAEHCTBHUM XMMUYECKUX BEIIECTB B MUTHEBOU
BoJie Bapeupyet oT 4,22 Bo 2 30He A0 14,81 B 3 30He M HAXOAUTCS HA BBICOKOM ypoBHE. C
BOJIO B OpraHu3M IMoCTynajiu HedTenpoaykTsl, xiopodopm, Hutpatsl (m0 90%). Hons
BKJIaJ]a TIEPOPATILHOTO MOCTYIIJICHHUSI XUMUYECKUX BEII3ECTB MOYBBI 3aHUMAET TPEThE MECTO U
SIBJISIETCS HE3HAYUTEIbHOM.

CyMMapHBIfi HEKAHIIEPOTCHHBI PHCK ¢ yd4eToM uHramsnuorHuoro mytu (Hii)
(aTMocdepHBIN BO/Ja MUTHEBAs], MOYBA) ISl IETCKOTO HACEICHHS KOJICOIETCS] TPUMEPHO OT
16,30 (1, 3 30nb1) mo 18,50 (4 30HBI) — BBICOKMH YPOBEHb HEKAHIIEPOI'€HHOTO PHUCKA H
coctaBiusier 34,56%. OcHOBHOM BKJaJg B  IOCTYIUICHUE XUMHYECKHX  BEIECTB
HHTJISIHOHHBIM IyTEM B OPraHu3M JeTei BHOCWIHM — yriaepoaa okcun (79,16-88,32%),
B3BeIeHHbIC BemecTBa (4,49-8,46%), B3BemenHbie yacTuibl PMio u PM2s (1,40-5,50%),
yraepon (caxa) (3,44-4,34%), nons apyrue XMMUYECKHX coeluHeHuil coctaBuia 1o 1%. U3
Bojbl B (hopmupoBaHuu Hii MpUHALIEKUT HHTASIMUOHHAS KCIO3UNHUA xjopodopma (110
99,0%). Unransuuonnoe noctyrienre XB MoyBsbl SBIsSETCS HECYIIECTBEHHBIM.

CyMMapHbIii HEKaHIICPOTCHHBIH PUCK C Y4eTOM Hako)KHOro Bo3xeiicteus (Hid =
1,06%) (Boma u mouBa) BO BCEX 30HAaX Tropoja OBLT HUXKE PUCKOB, IOCTYHAIOIINX
UHTTAIUOHHBIM ¥ TepopaibHbiM myTeM. [lins merckoro Hacenenus Hid waxomwscs Ha
ypoBHe MuHuManbHOTO (0,43-0,60).

BeiBoabi: Ilo pesynbraraM NpOBENEHHOIO aHallM3a YCTAHOBJICHBI MPUOPUTETHHIC
(dakToppl M MyTH MOCTYIUICHUS XMMHUYECKHUX BEIIECTB B OpPraHU3M JeTei, BBISABICHBI
Tepputopun T. KazaHb C TIOBBIIEHHBIM YpOBHEM pHCKa. Tak OIIEHKa CyMMapHOTO
MHOTOCPEIOBOTO HEKAHIIEPOTEHHOTO pUCKa B M3y4aeMbIx 30HaX r. KazaHu mokasanu, 4To
OCHOBHBIM IyTeM MOCTyIjieHHs XB B opraHusM JeTeil sBisieTcs MepopalibHbI MyTh (C
MPOJIYyKTaMH TUTaHMs) TOCTYyIUIeHHUs. Bkiiajq WHTaNsIMOHHOTO MYTH OIpeAesieT BTOPOe
MECTO, a POJIb HAKOKHOTO BO3JICHCTBUS SABISIETCS HE3HAYUTEIBHOM.

Pe3ynapraThl  pacyeta  HEKaHIEPOTEHHOTO  pucka Ha  ypoBHe  95thperc
HEKaHIIEPOTEHHBIX BEIIECTB B CyMME JUIsi BCEeX IyTeH TMOKa3alu BBICOKHI ypOBEHBb
HekaHiieporeHnoro pucka (THI = 43,93-53,67) Bo Bcex wu3yuaeMbIX 30HAX TOpOJa.
PamxupoBaHnne 30H 1O pe3ylbTaTaM MHOTOCPEIOBOM  OIIEHKHM pHCKAa Pa3BUTHS
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HEKaHIepOreHHBIX 3(D(PEeKTOB ompenenuino cambiii BEICOKUH ypoBeHb B Coerckom (THI =
27,05%) u Ipusomkckom (THI = 26,89%) paiionax ropoja.

[lonyueHHble pe3yabTaThl MO3BOJSAIOT CHENAaTh 3aKJIIOUEHUE, YTO TEPPUTOpPHUS T.
Kazanm sBnsercs HEONMArompuATHOW B OTHOIICHWU PHUCKA Pa3BUTHS HEKAHIIEPOTCHHBIX
3P PEKTOB I 310POBHSI IETCKOTO HACETICHHUS U TOBOPAT O HEOOXOIUMOCTH MPHHSTHS MEP TIO
CHWKEHUIO YPOBHEH pHUCKa.
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YAK. 37.033/.034

®OPMHUPOBAHUE YKOJOITMYECKHA BOCIUTAHHON JINYHOCTH
MJIAJIIIETO HIKOJBbHUKA B ITPOIIECCE KPYKKOBOM PABOTHI

®domvuu JI.A., KacenoBa A.H.
(KT'Y «Obnracmuoii yenmp meopuecmea oemetl u lOHOULeCmaa)

Ponnas npupoga — MOFYHICCTBGHHLIﬁ HUCTOYHHK, U3 KOTOpPOro pC6CHOK qepract
MHOTHC 3HAHHUA M BIICUATIICHUA. I/IHTepCC K OKpYXaromum 00BbEKTaM HEKHMBOH M 0COOEHHO
JKUBOH npupoabl MPOABIACTCA OUYCHBL PpPaHO. I[CTI/I 3aMCYaroT BCC: pr,[IOJIIO6I/IBOFO
MYpPaBbUIIIKY Ha JIECHOM TPOINMUHKE, IIOJABUKHOI'O KY4YKa Ha 3epKaJIBHOf/'I rjiaayd BOJbI,
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KPOXOTHOTO Iay4yKa B TyCTOW TpaBe. BHUMaHue AeTell NMPUBJIEKAIOT CE30HHBIE U3MEHEHHUS B
MPHUPOJIe, IPKOCTh KPACOK, MHOTOOOpa3ne 3BYKOB H 3aI1axoB.

Ho B ToO ke Bpemsi, IPOBOJS SKCKYPCHH B MIPUPOY, HAOIOasl 32 JIETbMU BO BpPEMs
MIPUPOIOBETUECKOM MTPOTYJIKHM, 3aMeyaia, 4To AETH MOTYT COPBATh U MOYTH Cpa3y BHIOPOCUTH
BETKY JIepeBa, IIBETOK, OPOCHUTH MO KYCT (PaHTHK OT KOH(ETHI WA yIAKOBKY OT BBIITUTOTO
coka. [lorTomy, 4uTOOBI B OyayilleM HE YYyBCTBOBATh YI'PHI3EHUH COBECTH 3a TO, YTO HE
MpUBWJIA CBOMM YYEHHUKAM, €CJIM TaK MOXHO BBIPA3UThCA, MPUPOJOBEIUYECKYIO
CO3HATENLHOCTh, IPUPOJOBEIUECKYIO COBECTD, 5 PEILINJIA, YTO B MOCH paboTe MPUOPUTETHBIM
HalpaBJICHUEM JIOJDKHO CTaTh BOCIUTAaHUE Y JeTell Oepe)KHOTO M OTBETCTBEHHOTO
OTHOIICHHS K MPUPOJE, KOTOPOE TaK HEOOXOIUMO OYIYIIMM XO03s€BaM POJHOM 3eMIIH, BEIb
CJIIOKMBIIIASICSI B HACTOSIIEE BPEMSI TsDKENas SKOJOTMYECKas CUTyalusi Ha 3eMJe — 9TO
pe3ynbTaT JKOJIOTHYECKOW HETrpaMOTHOCTH OOJbIIEH YacTh HaceJIeHUuss W HEyMEHHE
MPEABUCTH TIOCIIECTBUS BMEIIATEIHCTBA YETIOBEKA B MIPUPOTY.

Baxxnoit mpobGrneMoit COBpeMEHHOro OOIIeCTBa SABJSIETCS MpoOIeMa TOBBIIICHUS
9KOJIOTUYECKON KYJIBTYPhl Y BOCIHTAaHHHKOB. [l0ATOMY Kak HHMKOT/Ia aKkTyajibHa paboTa 1o
(hOpPMUPOBAHUIO DKOJOTHUYECKOW TPaMOTHOCTH YK€ HauyMHAs C MJIQIIIEr0 IIKOJIBHOTO
BO3pacTa.

[lemarorn, TCHUXOJIOTH, METOIUCTHI JOKa3aldHM, YTO TIpolecc (GOpMHUpPOBAHUA W
Pa3BUTHS JMYHOCTH JOJDKEH HAYMHATHCS C TEPBBIX JTHEW JKM3HHM YEJOBEKa, YTO CO3JIaeT
OaronmpusATHBIE YCIOBUS JUISI PACKPBITHS TOTEHIMAIBHBIX BO3MOXKHOCTEH peOeHKa.
BrIsiBIEHUIO M pacKPBITHIO 3TUX BO3MOKHOCTEHN CIIOCOOCTBYIOT pa3inuHbie (popmbl padoTHI,
B TOM YHCJI€ U OJHA U3 ()OPM BHEKIIACCHOH PabOTHI - KPY>KKOBASI.

Heo6xomumMocTs mpoBeeHUST KPYKKOBOW pabOThl 00YCIIaBIMBAETCS HE TOJBKO TEM,
YTO JETH XOTAT OoJiblle y3HaTh O mpupoje. Ee uenu mmupe, oHa MO3BOJISET YrayOlasTh U
MIPUMEHATh Ha MPAKTUKE 3HAHUS INPELyCMOTPEHHBIE IMPOrpamMMoOil, pa3BUBaThb MHTEPEC K
MpeIMEeTy, YMEHHUE U KellaHue CaMOCTOSITeNIbHO pruodpeTaTh 3HaHUs. OHa opraHU3yeTcs BO
BHEYPOYHOE BpeMs U €€ COJAepKaHHE HE OTPaHUYMBACTCS paMKaMM Y4eOHOW MpOrpaMMbl, a
3HAQYUTEJIHO BBIXOJUT 3a €€ IPEeibl U ONPENEIAETCS B OCHOBHOM HHTEPECAMU YUAIIUXCA.

[Ipu BOBJIEUEHUH MIIQJIINUX IIKOJHLHUKOB B KPYXKKOBYIO pabOTy mosiBisieTcs: O60sblie
BO3MOXKHOCTEH [UIsl MOJJEPKaHUSl Pa3BUTHS W 3aKPEIUICHHs ITO3HABATEJIbHBIX MHTEPECOB
yyaluxcs, yJOBJIETBOPEHUS JETCKOW J0O0ONBITHOCTUH. M3BECTHO, YTO y JeTeil Miajaiero
LIKOJIBHOTO BO3pacTa MMEETCsl ONPEEICHHbIA UHTEPEC K OKPYXKAIIIEH UMX MPUPOJE, HO OH
elle He MPOYEeH U OTPaHUYCH. YYacTHe IIKOJbHUKOB B paboTe KpyxkKa, yBiekatoT ux. OHU
YAOBOJIbCTBUEM MPUXOJAT HA 3aHATHS, CTAPAKOTCS CBOEBPEMEHHO U INPABUIIBHO BBIIIOIHATh
Kaxaoe 3aaanue. [lo3HaBaTenbHbIl MHTEpPEC y4yallMXCsl HAaYMHAET BBICTYNATh JBMXKYIIECH
CIWJIOH B TOMCKAaX OTBETOB HAa MHOTHE BOIIPOCHI, TOSBIAETCS >KElIaHHE OOJbIIe Y3HATh,
Pa3BUBATh AKTUBHOCTh U YMCTBEHHYIO JI€ATEIbHOCTb.

Takxke Ha 3aHATUAX B KPY)KKE ydalluecs IIUpe U TIyOxke HU3y4daroT MPUPOIY, €e
KOMIIOHEHTBI M MX OTJIMYUTEIbHbIC MPU3HAKU, YOEKIAIOTCA B CBS3H OPraHU3MOB C
OKpYXaollel Cpelo, HATJIAIHO BUASAT BIIMSHHE YEJIOBEKA Ha MPUPOY. ITO MOJABOJIUT UX K
MOHMUMAHHUIO B3aWMOCBSI3M B TMPHUPOJE, €€ MaTepuaIbHOCTH, (OPMHUPYETCS TOHSITHE O
Hay4HOU KapTe MUpa.

Baxxnoe 3HaueHuwe mpuaaBan mpupoje Kak (akTopy BOCHUTAHHUS JETE€H C PaHHETro
BO3pacTa HW3BeCTHBIM oTeuecTBeHHBIM memaror K.JI. YmmHckuii, oOpaimias BHUMaHHE Ha
MOJIOKUTETBLHOE BO3/ICHCTBUE TPUPOBI HA NICUXUKY JETEH, Ha BCECTOPOHHEE, PA3BUTHE UX B
mpoliecce OOIIeHUs C MPUPOAOH, OH mucan «Jloruka mpUpoOAbI €cTh camasi JOCTYIHAas s
JeTel JIOTMKa - HarjisgjaHas, HeocrnopuMas. Bcskuil HOBBIM NHpeaMeT JaeT BO3MOXHOCTh
YIPAXHITh PACCYAOK CPAaBHEHUSMH, BBOJUTH HOBBIE TIOHATUA B 00JacTh yxke
MPUOOPETEHHBIX, TTOJIBOIUTH U3YUYEHHBIC BUJIBI TTO/1 OJAUH POJI».
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Heob6xomuMoCcTh IpoBeACHHS KPYKKOBOH pabOThl 00YCIIaBIMBACTCS HE TOJBKO TEM,
YTO JIETH XOTAT OOJIbIIIE Y3HATH O IPUPOE, HO ¥ TE€M, YTO TO3BOJIAET YIIyOJIATh U IPUMEHSTH
Ha TpPaKTUKE 3HAHUS, MPEAyCMOTPEHHBIE MPOTPAMMOi, pa3BUBAaTh HHTEPEC K MPEAMETY.
VYdacThe HIKOJIFHUKOB B KPYXXKE Pa3BHBAeT HPABCTBEHHBIC UYyBCTBA W HOPMBI NOBEICHMUS,
m000Bb K MpHpoJie U OepexHoe OTHOIEHHE K ee OorarctBam. Takas ¢opma paboThel maer
IIUPOKOE TOJI€ Ui BOCHPHUATHS OTBETCTBEHHOCTH 3a IOPYYEHHOE JIENO, IPOSBICHHE
MHUIMATUBBI, B3aUMOIIOMOIIIH.

JIro60Bb K mpupoje, OepekHOE OTHOUIEHUE K €€ 00TaTcTBaM HE NMPUXOIAT cpazy. ITO
pe3yibTaT IeJCHANPABICHHON NEATENbHOCTH W KPOTOTIMBOM pPa0dOTBI HE TOJBKO MpHU
W3yYEHHUH TPUPOIBI Ha YPOKaX M BHEKIACCHOW JIEATEIFHOCTH, HO U BOBJIICUCHUE YUYAIIUXCS B
MOCHJIBHOE y4YacThe B JIEJI0 OXpaHbl MPHPOJIBI (Pa3MHOKEHHE W BBHIPALIMBAHNE KOMHATHBIX
pacTeHuil B MIKOJE W JIoMa, paboTa Ha MPUIIKOJIBHOM OIBITHOM YYacTKe, 3arOTOBKa KOpMa
JUTSI TITHI] U T.1T.).

Hcxonss w3 3TOr0, MOXHO BBIICIUTH MpoOiemy HAIIETO WCCIENOBaHUSA, a OHA
3aKIrovaeTcs B cienyronieM. [1ockoibKy Ha ypoKax €CTECTBO3HAHHE NAeTCs Majo BPEMEHHU
Ha (OpPMHpPOBAHME HHTEpeca Yy INKOJBHUKOB /ISl €ro pPACHIMPEHHS W CTaHOBIICHHS
HEOOXOIMMO HCIIOJIB30BaTh JIOMIOJHUTEIbHBIE (POPMBI PaOOTHI, B TOM YHUCIIE W KPYKKOBYIO
pabory.

CywHocmyb 9K0102UYECKO20 80CNUMAHUSL MAAOULUX UUKOIbHUKOS

I'moGanbHBIE PKOJOTHUYECKHE MPOOJIEMBI IMMOCTABWIIM TIepe] MIKOJIBHON MPAaKTUKOM
HOBBIE 3a7a4ll BOCIUTAHUS MOJIOJOTO TOKOJCHUS B JyXe OEepeKHOTO, OTBETCTBEHHOTO
OTHOIIEHWSI K TPHUPOJE, PAMOHAIBHOTO IPHPOJOIONB30BAaHUS W 3aIIUTHl TPUPOIHBIX
6orarcTB. YUToOBI 3TH TpeOOBaHUS MPEBPATIIINCH B HOPMY IMOBEACHHUS KAKIOTO 4YeIOBEKa,
HEOOXOIMMO C JIETCKHX JIET IIeJICHANPABICHHO BOCIUTHIBATH YYBCTBO OTBETCTBEHHOCTH 32
COCTOSIHAE OKPYKAOIIEH CpPEJIbI.

Ycmex 9KOJIOTMYECKOTO BOCIUTAHUS W OOpa30BaHUs 3aBUCHUT OT HCIOJIB30BAHUS
pazHo0Opa3HbIX (hOpM pabOTHI, UX PAa3yMHOTO COUYCTAHHMS.

Torpa 4ro *e moapazymMeBaeTcs O] SKOJIOTHYSCKHM BOCIIUTAHUEM ?

DKOJIOTHYECKOE BOCITUTAHUE — ATO TIeIaroruveckas AesTeIbHOCTh, HAallpaBJICHHAs Ha
pa3BUTHE Yy IMOJPACTAIONICTO MMOKOJCHHS YePT JTUYHOCTH, HEOOXOIUMBIX JUIS YCTaHOBJICHUS
TapMOHUYHBIX B3aUMOOTHOIIICHUH C TIPUPOJIOH.

Bocnuranue TpynmonoOMs y  IIKOJBHUKOB, OTBETCTBEHHOTO OTHOIICHUS K
WCIIOJIb30BAHUIO U MIPHYMHOYKCHHUIO TIPHPOTHBIX OOTATCTB, MOXKET BBIPA3UTHCS B CIEIYIOIIMX
Jenax ydJamuxcss HAdabHOM IIKOJBI: COONIOJICHHE KYJIbTYPhl TOBEICHHS B TPUPOJE,
W3YUYECHUH M OICHKH COCTOSHHSI TPHPOJHOTO OKPYKEHHS, HEKOTOPBIX 3JIeMEHTax
IUTAHUPOBAHUS IO OJIaroyCTPONCTBY OJIMKAMIIETO MPHPOTHOTO OKPY)KEHUS (O3CJICHEHHUs),
BBITIOJTHEHUE MTOCHIIBHBIX TPYIOBBIX OTIEPAIIMIA TIO YXO/1y 32 PACTCHUSIMU, UX 3alIUTE.

Baxwneiimas wuuesi, 3aJ0KeHHass B COJICP)KAHUE OSKOJIOTMYECKOTO BOCIMTAHHS B
HaYalbHOM LIKOJIe — WJes LIeJIOCTHOCTU MPUPO/Ibl. 3HAHUS O CBA3SX B MPHUPOJIE BAXKHBINA KAk
st POPMHUPOBAHUS TIPABUIBHOTO MUPOTIOHUMAHUS, TaK U JIJISl BOCITUTAHUS OTBETCTBEHHOIO
OTHOILIEHHSI K COXPAaHEHHIO OOBEKTOB NMPHPOJIbI, HAXOAALIUXCS B CIOXKHBIX B3aUMOCBS3SIX
ApYr € Apyrom.

dopmupoBaHUE y JeTeil OTBETCTBEHHOI'O OTHOLIEHHS K MPHUPOJE - JUIMTENBHBIA U
CJIO>KHBIN pe3ynbTaT. Ero pe3ynbTaToM JOKHO OBITH HE TOJIBKO OBJIAZICHUE ONPEAeICHHBIMU
3HaHUSIMH U YMEHHUSIMH, a pa3BUTHE SMOLMOHAIBHON OT3BIBUMBOCTH, YMEHHE M >KEJaHHE
aKTHBHO 3aIlIMIIaTh, YIy4llaTh, 00JaropakuBaTh IPUPOIHYIO CPENY.

«IIpupona - Benukas BocnuTarenabHua, - ropopua K.J[. Ymmuckui, - ona nomoraer
BOCIIMTAHHUIO BBICOKMX MOPAJIbHBIX KAUECTB, B TOM YHCIIE TOOPOTH M T'YMaHHOCTH.

Cpemn  cpeacTB  NO3HAHUSA — NPHUPOJBI  BEAYyIIEe  MECTO  MPUHAMICIKUT
HEMOCPEICTBEHHOMY IL€JICHANPABICHHOMY OOLICHMIO ydalmuxcs ¢ mnpupojgoid. Benb
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HKOJIOTUYECKOE HANpaBJIEHUE €CTh MPH HETOCPEACTBEHHOM HAOIIOAEHUHN IPUPOIBI, @ 3HAUUT
HYXXHO HCIIOJIb30BaTh KXY MPOTYIKY, SKCKYpCHIO, pabOTy MO yXOXIy 3a KOMHATHBIMHU
pacTeHussMH U T.1. TO ecTh, BOCXULIEHUE KPacOTOW MPUPOIbl JOJDKHO OBITH JIEHCTBEHHBIM,
T.€. COYETaThCsl C AKTUBHBIM IO3HAHHMEM €€ 3aKOHOB M O0sM3aTeNbHBIM YYacTHEM B €€
npeoOpa3oBaHUH.

B craHOBNEHMM 5KOJOTMYECKM BOCHUTAHHON JMYHOCTH MJIQJAIIET0 IIKOJIbHHUKA
0co00€e MEeCTO MPHHAUICKHUT BHEKIACCHON padote. MiMeHHO B Hell y aereil popmupyroTcs
MOpaJIbHbIE HOPMBI U MTPAaBHJIa TOBEICHHS B IPUPOJIE.

Paborta nmereii B KpyKKax JaeT BO3MOXKHOCTh TIIyOKe U3y4aTh MPEIMET, UCTIONb30BaTh
pe3ybTaThl HEKOTOPHIX OMBITOB HA YPOKaX, COCOOCTBYET Pa3BUTHIO HHTEpECa K MpeaIMeTaM
€CTECTBEHHOTO IWKIJIAa. Kpy)KOK HE OTBJIEKAeT yJalluxcs OT OCHOBHOW y4eOHOUM paboThI, a
Ha000pPOT, MIOMOTaeT UM YCBOUTh HEOOXOJMMBIE 3HAHUS, Pa3BUTh OINpPEAEICHHbIC 3HAHUS U
HaBbIKM. YueOHas paboTa B Kiacce CIYKHUT Kak Obl TEOpPETUYECKOW OCHOBOM JUIs
CaMOCTOSITENIbHOIM paboThl B KPY)KKe, a paboTa B KPY)KKE CIIOCOOCTBYET OKHBJICHUIO paOOTHI
Ha ypoke. Kpome Toro, B Kpykke MOXKHO OpTaHHW30BaTh cOOp MaTepuasna, COCTaBJIECHUE
KOJUIEKIMM, U3rOTOBJIEHUE HATJISAHBIX MOCOOMI, KOTOpPbIE BIOCIEACTBUM HCHOJb3YIOTCS Ha
ypOKax.

PaGora yuamuxcs B KpyXKKe SBJISETCS XOpOIIMM CpEeACTBOM BocmuTaHus. Yacto B
pe3ysbTaTe 3TUX 3aHATHI HEyCleBalollMe YUeHUKH HaYMHAIOT MPOSBISATh UHTEPEC U JIydlle
3aHMMATbHCA, Y HUX Pa3BUBAETCS MHTEPEC K UTEHUIO, YTO OUYEHb BAYKHO B HaUAIbHBIX KJIACCaX.
Y  wmHOTMX  neTedl  OOHApyKHWBAalOTCS  OOJbIIME  CIIOCOOHOCTH,  HMHUIIMATHBA,
M300peTaTeNlbHOCTh. KpyKOK  CIOCOOCTBYeT  9KOJOTHYECKOMY  OOpa3OBaHUIO |
IPUPOJOOXPAHUTEILHOMY BOCHHMTAHUIO y4YaIlMXCs. Y HUX Pa3BUBAOTCS YyBCTBO JIIOOBU K
IIPUPOJE, OTBETCTBEHHOCTU 3a COXpPAHEHUE €€ OOraTcTB, OHU INPHUYYAIOTCS 3a00THTHCA O
AKUBBIX OPraHU3MaXx.

Ha kpyXKOBBIX 3aHATHAX IO Yy4allMecss WIMpe U TIy0ke H3ydaroT MpHUpOLY,
COCTaBIISIONIME €€ KOMIIOHEHThl M MX OTJIMYMTENIbHbIE NPU3HAKH, YOEkKJAI0TCA B CBA3U
OPraHU3MOB C OKpYKarollel cpesoi, HarlAAHO BUIAT BIMSHUE YEJIOBEKA HA IIPUPOLY.

KpyxkoBast paboTa naer IMpPOKOE MOJE I BOCHUTAHUS OTBETCTBEHHOCTH 3a
MOPYYEHHOE J€J0, MPOSBICHUE WHHULMATUBBI, IPUHIUIHAAIBHON TpeOOBaTEIbHOCTH,
B3auMoNoMolu. B Kpyxke ydamuecss BMecTe pabOTaroT, MPEOJ0JIEBAOT TPYAHOCTH [UIs
JOCTH>KEHUSI IOCTABJICHHOM LeJH.

OrpoMHOe 3HaueHHE KpYXKKOBOW paboThl B (hOpMUpOBaHMU Yy JeTe HHTepeca K
IIPUPOJIE OTMEYAIM MHOTHE TIeJIaroTy.

KpyxxkoByro paboTy ¢ MaJlIMMU IIKOJIbHUKAMH 1IeJ1eco00pa3HO HauMHaTh co 2-3
KJIaccoB, Korjga y Jered yxe cGOpMUPOBINCH Ha JKUTEHCKOM M HAydyHOM YpOBHE
IIepBOHAYAJIbHbIE IPEJACTABJICHUS O NPUPOJE, B3aHUMOCBA3AX B HEH, PO YelOBEKa B
npupoge. Ilpu opranusanuu paboThl KpyKKa clleyeT UMEeTb B BHUAY, YTO €r0 Ha3BaHHE
JOJDKHO OBITh SMOLIMOHAIBHO MPUBJIEKATEIbHBIM JUISl IIKOJIBHUKOB, TIOATOMY B €ro BbIOOpE
JOJDKHBl y4acTBOBaTh caMu jAeTu. PopmupyeMble B KpPYXKKE MOHATHS, MPEICTAaBICHUS U
3HA4YeHHUs CBSI3aHBl C TEMH, KOTOpPbIE MIKOJIBHUKM MOJYy4aloT Ha ypokax. Pabora B Kpyxke
MOJKET OIepeXaTh WIM Ipojo/kKaTh ydyeOHyro mporpammy. Ilpu sTom mmpora u riayOuHa
3HaHUH IIKOJBHUKOB MOTYT CYIIECTBEHHO IpEBBINIATh IOJIYYEHHBIX Ha Ypoke. ITO
00yCJIOBJICHO HE TOJBKO TEM, YTO KPY)KKOBas paboTa MO3BOJISIET BBIATH 3a paMKU Y4eOHOH,
HO, MpPEXJe BCEro TeM, YTO TIJIaBHBIM NPUHIMIIOM €€ OpraHu3aluu SBJSETCs Ooropa Ha
uHTepechl JieTedd. [Iporpamma 3KOJOrMUECKOTo KpPY)KKa JOJDKHA OTpPaXkaTh BCE ACHEKTHI
COJIEp’KaHUs SKOJIOTUYECKOTO BOCTIUTAHUS:

Jlist Toro uToOBl 3aHATHS OBUIM MHTEPECHBI U HE YTOMJISUIM JIeTeH, IienecooO0pas3Ho
npegycMaTpuBaTh U CMEHY BHUJOB JAEATEIBHOCTH: TO3HaBaTelIbHAs, UTPOBas, TBOpUECKas,
TPyZlOBasi, MCCIeI0BaTENbCKasd U T.A. AKTUBU3AIMS JESTEIbHOCTH MIIQAIINX MIKOJHHUKOB B
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KpPYXXKe CrIocoOCTBYeT pazHooOpasue (GopM U METOI0B paboThl: 3aHATHS B paboueil KoMHaTe
MPOJIOJDKACTCS AKCKYPCUSIMH B MY3€HM; KOJUIEKTUBHBIE TBOPUYECKHE JieJia 3aBEpIIAOT
BBICTABKH, BCTPEYU C MHTEPECHBIMU JIIOJbMU, BUKTOPHUHBI, MPA3IHUKHU. B mpakThKe MIKOJIbI
4aCcTO MCIOJIb3YIOTCSl 3a04YHBIEC ITyTEHIECTBUS, TPOTYJIKH «I10 IKOJIOTHYECKOM Tpore». B xoxe
3aHATUNW  M3YYEHHE TEOPETHYECKOr0 Marepuana JIOJDKHO  CMEHSTBCS — TBOPYECKOM
NEeSTENBHOCTBIO AeTel, urpoit. KpyxkoBas paboTa naetT BO3MOKHOCTh MPUBJIEKATh MIIQIIINX
IIKOJILHUKOB K MIPOBEJICHUIO HCCIIEIOBATEIBCKOM ACSITEIIbHOCTU B MPUPO/IE.

Cooeporcanue Kpya#cKogou pabomsl 6Kouaem 6 ceosi.

- CUCTEMY 3HaHUH O IPUPOJE;

- IIOHUMAaHHUE B3aUMOCBSA3€EH, CYIIECTBYIOIINX B MIPHUPOJIC, OCOZHAHUE B3aUMOBIIHUSHUS
MIPUPOJIBI HA YEJIOBEKA U YEJIOBEKA Ha MPUPOIY;

- hopMHpOBaHUE Y JIETEH TTOJOKUTEITHHOTO OTHOIICHHS K IPUPOJIE;

-)KeJIaHhe COOJII0IaTh MPaBUIIA-3aPETHI, )KeJIaHUE Oepeyb U OXPAHATh MPUPOTY.

Memoowl uccnedosanus:

Teopernueckue: aHaIN3 MEIarorMueCcKoi TUTepaTypsl 1Mo mpodIeme.

OMIUPHUYECKUE: Tenarornyeckoe HaOmoJieHne, TNPOBEIEHNE AaHKETUPOBAHUA,
MpOBeICHUE OeceT C yJaruMuCs.

Oransl paboThl Haf npoekToM. Cozeprkanue paboThl Ha JaHHOM 3Tarle.

IToaroToBUTEIHLHBIHN dTAIL.

[IpoBenenne MOHUTOPHUHTA: CPOPMUPOBAHHOCTH JIMUYHBIX KAYECTB, CHCTEMbI 3HAHUH Y
YYCHHKOB M OCO3HAaHHOTO OTHOIIEHHWsS IMKOJRHUKOB K mpupone. M3yuenue mpoOiemsbl B
Mearornyeckom ureparype. Pa3paboTka TMarHOCTUYECKUX aHKET.

DTtan peanuzaiuu.

Bogneuenue neteit B COBMECTHYIO €S TENIbHOCTD, MYTEM MPUMEHEHUS pa3HOOOPa3HbIX
dbopM mMO3HABATENBHOW  JEATEIBLHOCTH: (POHTAILHOW, TPYNIOBOH, KOJUICKTUBHOM,
WHIUBUTyaIbHOM.

1.IloaroToBUTEILHBIN

1.1. Pa3paboTka 1 aHaau3 JaHHBIX JUATHOCTUYECKUX aHKET.

1.2. YyacTtue Maaammx NIKOJbHUKOB B CUCTEME 3KOJIOTMUECKUX MEPOTIPUSTU:

1.3. O60011eHNE ¥ TPEIBABICHUE PE3YJIBTATOB.

Copepxanuie paboThl

1.AnketupoBanue mo teMe «CPOPMUPOBAHHOCTh y YUYEHUKOB CHUCTEMBbl 3HAHUH U
OCO3HAHHOTO IICHHOCTHOT'O OTHOIICHHUS IIKOJILHUKOB K IIPUPOJIE»

2.Ce30HHbBIE IKCKYPCUH B TIApK.

Habmronenue 3a ce30HHBIMU M3MEHEHUSIMU JKUBOW M HEXKUBOU MPUPO JIBI.

3.Okonornueckue akuu «Kopmymika» u «CKBOpEUHUK»

N3roToBnenne KOpMyIlIeK M CKBOPEYHHKOB, pa3BEIIMBAHHUE HX Ha TEPPUTOPUU
CTaHIIMM U CUCTEMATUUYECKasl MOJIKOPMKA MTHII.

4.9xkckypeus B «boTaHnueckuii cam, B TOPOACKON MapK KyAbTYPhl U OT/IbIXA.

5.Konkypc pucyHkoB u mojenok: «Mup OpHpOABI  TiazaMu  JIeTeiy,
«MexnayHapoaHslii JleHb nTUID)

6. becenpl Ha KOJIOTMUECKHE TEMBbI, KPYKKOBBIE MEPOINPUATHS MO SKOJIOTHYECKOMN
TeMaTHKe.

Opna U3 raBHBIX 33/1a4 00pa3oBaHus — (GOPMUPOBAHUE Y YUAIIUXCS DKOJIOTHYECKOTO
MHPOBO33PEHHUS U HKOJOTHUECKOTO BOCIIUTAHUS. DKOJOTHYECKOE BOCHHUTAHHUE JOJIKHO OBITH
BCEOOIINM, HETPEPHIBHBIM, U TIPOXOJUTH BCE CTYMEHU 00pa30BaTeNIbHOTO MpoIiecca.

Pe3ynbrarthl Moero ucciegoBaHUsSl J0KA3bIBAIOT, YTO BCE BUIbI 3aHIATUM B KPYXKKE
«OKuBasi maHera» mNpOBEAEHHBIE MHOM, OOJIETYalOT YCBOEHUE, 3aKpeIUICHHE 3HAHUU O
MpUPO/IC€ M TOBBIIIAIOT MOTHBAIMIO O0ydeHUs, (OpPMUPYET MO3UTHUBHOE OTHOIIEHUE K
MIPUPOJIE.
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YK 378.147:54

CIIOCOBBI HEPEHOCA CTYAEHTAMU AJITOPUTMHUYECKUX BUJOB
JAEATEJIBHOCTHU B PA3JIMYHBIE YYEBHBIE CUTYALIUU
P OBYYEHUHU OBIIEA XUMHH

lenonues B.A., I'epacumoBa U.B.

B ¢enepanbHOM rOCynapcTBEHHOM  00pa3oBaTeIbHOM  CTaHAAPTE  BBICIIETO
oOpaszoBanusi 1Mo HampaBieHnto ToAroToBku 44.03.05 Ilemarormueckoe oOpaszoBaHHue (C
nBymMsi npodumismu  moArotoBku) [3] ykKazaHO, UYTO Yy BBIMYCKHHKA, OCBOUBIIETO
nporpaMMmyOaKataBpuaTa,10HKHA0bITh cpopMUpPOBaHA CHOCOOHOCTH OPUEHTUPOBATHCS B
COBpPEMEHHOM HH(OPMAITMOHHOM OOIIECTBE, a TaKKe CIMOCOOHOCTh K CAaMOOPTaHHM3allUUd U
camoo0Opa3oBanuio. CoriacHo TpeGOBaHUSIM CTaHAAPTA, BBITYCKHUK BBICIICH IIKOJIBI JOJIKEH
OBITh TOTOB B OYyIyIIEM YCIICIIHO PEIaTh 3a1a4u MPOo(eCcCHOHATBLHON IEATEIHHOCTH, UTO
BO3MOXHO JIMIIb MPU YCIOBHH €r0 MHTEIUIEKTYalbHOTo pa3BuTus. PazButue oOydaromerocs
B IPOLIECCE YCBOCHUS UM 3HAHMM (MHTEJUIEKTYyaJlbHOE Pa3BUTHE COCTABISET YacTh OOIIEro
pa3BUTHS JIMYHOCTH) Ha BCEX ATallaX CTAHOBIIEHHS CUCTEMbl 00pa3oBaHUsIpacCMaTpPUBAETCs B
KayeCTBE OJTHOTO U3 OCHOBHBIX TUAAKTHUECKUX MPUHIIUIIOB O0OYUECHHUS.

Jly1g ocyIiecTBICHUSI UHTEUIEKTYaJIbHOTO Pa3BUTUS NPU 00yYEeHUH XUMUHU BO3MOMXKHO
WCII0JIb30BAHME AJITOPUTMUYECKOTO IMOAX0Jda, B YAaCTHOCTH, OpraHU3alusi AESITeIbHOCTH,
CBSI3aHHOM C TEPEHOCOM aJIrOPUTMHUYECKHX CHOCOOOB pelleHHs 3aJad B CTaHIApPTHHIE U
HecTaHaapTHble ydyeOHble cutyanuu [1]. Takum oOpa3om, BbIlIE€ H3JI0KEHHOEOIPEAEISIET
aKTyaJlbHOCTh IaHHOUW pabOTHI.

Lenbto uccrnenoBaHus SBISIETCA OIEHKA PE3YIbTATUBHOCTH IMEpPEHOCa CTyICHTaMH
AITOPUTMUYECKUX CIIOCOOOB JEATEILHOCTH (YMEHMI) B pa3IMyHbIe y4eOHbIE CUTYAlluu MPU
MCIO0JIb30BAHNU KaYECTBEHHBIX XMMHUECKUX 3a7ay.

CriocoObl TEpeHoCa AJITOPUTMHUYECKHX CIHOCOOOB JESATENBHOCTH (YMEHH) MBI
paccMatpuBaeM Kak OJMH M3 BaKHEUIIMX YCIOBUW HMHTEIUIEKTYAIbHOTO DPa3BUTHS
oOyuaronuxca. B ocHoBemeTonuku 00ydeHHUs criocobaM TepeHoca JeKaT MPeACTaBICHUS
E.H. Kabanosoii-Mennep [2], oHa BBIAETSIOT YETHIPE Criocoba mepeHoca.

OOmue mpeacTaBieHUss O Crocobax MepeHoca MOXKHO H300pa3uTh B BUJIE CXEMBI,
MOKa3aHHON Ha pucyHKe. PaccMOTpuM 5TH cmocoObl Ha TIpUMEpe COCTAaBJICHUS ypaBHEHUI
OKHCJIUTETIbHO-BOCCTAHOBUTENbHBIX peakiuit (OBP) wmerogoM »snekTpoHHOTO OanmaHca
(MDB).
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1 cmoco® 2 cmocod

v i
A B A B
3 cnocob 4 cmiocod
v v
A B A B’

Pucynok — Cxemarnueckoe n3o0paxkenue crioco6os nepenoca no E.H. Kabanosoii-Meiep:
A — ncxoaHas yueOHasi cuTyalus, B KOTOpoi (hopMUpyeTcsi CTAaHJapTHON aJIrOPUTMHUYECKOE
yueOHoe neiictBue (ymenue); b —ydeOHas cutyanus, TpeOyromas npuMeHeHus,
c(OpMHUPOBAHHOTO Y4eOHOTO AeHCTBUS (YMEHUS) B CUTyalluu A; Y — CTaHIapTHOE YMEHHUE;
¥’ — npeobpazoBanHoe ymMeHue; b’ — nmpeoOpazoBaHHas Al IPUMEHEHUSI yMEHUs yueOHast
CUTYaIusl.

Tpaguimonno ¢opMupoBaHue W HepBoHadaidbHOe pa3Butusi MObB ocymecTBisiercs
IIpY HanrcaHuu ypapHeHUH OBP, B KOTOpBIX €CTh OJMH NIPOLIECC OKUCIICHHS M OJIMH ITPOLIECC
BoccTaHoBNeHUS. VMIMEHHO 3TO ompezenseT ydyeOHyr cutyauuio A (CM. PUCYHOK). DTy
CUTYallMI0 Ha30BEM HCXOJIHOM.

1 cnmocod nepeHoca MOKHO OXapaKTepU30BaTh TEM, YTO CTYIAEHTHI UCIOIL3YIOT MOb
IIPY HAaITUCAHWM APYTUX, MPSMO aHAJOTWYHBIX ypaBHeHn OBP B HensmeHnHoM BHzie. MOXHO
CKazaThb, 4YTO JUIs mepBoro crocoda nepeHoca MOb xapakrepHo To, uto cutyauuun A u b mo
CBOEH CyTH MIPAKTUYECKH MAJI0 OTJIMYAKOTCS APYr OT Apyra.

Curyarust A: Fe + 0, >Fe, 0,4

Fe? - Fe™ + 3¢ 4

02 + 48 - 207° 3 ‘

4Fe? + 300 — 4Fe*® + 6077
4Fe + 30, >2Fe,0,

Curyanus b: P+ 0, >P;0,
P’ - P™ +3& 4
07 + 48 —» 2077 3 ‘

4P° + 307 — 4P*® + 6077
4P + 30, >2P,0,

2 cnocob nepeHoca npeamnoJiaraet, yto cutyauuu A u b otnnyarorcs mexay co0oii B
OonbIeil crerneHu, yeM npu crocobe 1. B dem ke 3akmouaercs 5T1o ominuue? OTinuue
3aKIIFOYAETCS B TOM, YTO B 3TOM CJIy4a€ HEBO3MOXHO IMOJIYYUTh IPABUIIbHBIM pPE3yJbTaT
«aBTOMAaTHYECKH» TMepeHecss KOod((UIMEHTh U3 CYMMapHOTO YPaBHEHUS AIIEKTPOHHOTO
OamaHca B MOJIEKYIsipHOE ypaBHeHHe. HeoOxoaumo mpeoOpa3oBaTh NaHHYIO CHUTYaIIUIO,
9T0OBI TpUMeHeHne MOb 1ano monoXuTensHBIA pe3yabTaT. ITo MpeoOdpa3oBaHue TPEOYIOT
OCYUIIECTBJICHUSI JONOJHUTEIbHBIX JAelcTBUi Haa ypaBHeHueM OBP. Otu nelictBus
3aKJIIOYAIOTCS B PACCTAHOBKE <«IOTOJTHHUTENBHBIX» KOI(PPHUIMEHTOB B MOJIEKYISIPHOM
ypaBHeHuu. [IpuBenem npumep curyauuu b.

233



Curyamms b: Cu + HNOg () = Cu(NO;), + NO+ H,0

cu® - Cu™+2e3
N + 38 - NT22

3cu’ + 2N*5 = 30ut? + 2Nt

PaccranoBka Kk03()(pUIIMEHTOB B MOJEKYISIPHOM YPaBHEHMHM Ha OCHOBAHUU
CYMMAapHOT'0 ypaBHEHMs JIEKTPOHHOIO OanaHca:
3Cu+ HNOj(ps) — 3Cu(NO;z); +2NO + H,0,

JIOTIOJTHUTENIbHAS pacCTaHOBKA KO3()(PUIIMEHTOB:
3Cu+ B8HNO;(,.s) — 3Cu(NO;), +2NO + 4H,0.

3 cnoco6 nepeHoca OpUEHTUPOBAH HA TO, YTO MPU UCTIONIB30BaHN MOb HeoOxoaumo
BHECTH KOPPEKTUPOBKY B CaM aJrOpUTM COCTaBJI€HUS OJIEKTPOHHOro OaJyiaHca.
[IpeobpazoBanue JHOOOTO AITOPUTMA CBSI3AHO € T0OABIIEHHEM HOBOTO (HOBBIX) IEUCTBUS WIH
UCKJIIOYEHHE JIeHCTBUS, YK€ BXOoJsuiero B ainroputMm. [lanHas ydeOHasi cuTyauus IpU
ncronb3oBaHnn MODb Moxker o3Hawath, 4TO B ypaBHeHMM OBP Tpm oxucnurenbHO-
BOCCTaHOBUTEJBHBIX Mpolecca. Hampumep, aBa mporecca OKHCIEHHS W OJWH MpPOLEcC
BOCCTaHOBJICHHUS WJIM JIBa MpOIlecca BOCCTAHOBIIEHUS U OJMH Ipoliecc okuciaenus. [Ipusenem
puMep cuTyanu b, B KOTOpO# MPUCYTCTBYIOT TPH MpoLEcca.

Curyauus b: Fe5, + 0, — Fe,0; + 50,

pazd

-

Fe*? — Fe*® + &

2571 = 25 4+ 106
07 + 48 — 2077 11

4Fe™ + 8571 +1102 — 4Fe™® + 857 + 22077

CrnenoBatenpHO, TpeoOpasoBanue MDODB 3akmtouaercs B TOM, YTO HEOOXOIUMO
HamucaTh OajlaHC He JUISl ABYX, a AJISl TPeX MPOIECCOB, YTO TpeOyeT MPOSBICHUS TOCTATOUYHO
BBICOKOT'O YPOBHS IO3HABATEJIbHOM aKTUBHOCTH.

4 cnoco® mepeHoca XapakTepu3yeTcsi TeM, 4YTO cuTyauud A U b 3HauuTesnbHO
OTIIMYAIOTCS JIpYyr OT JApyra. OTo TpedyeT OJHOBPEMEHHOrO MpeoOpa3oBaHMs U HOBOM
y4eOHOM CUTyalluu M CaMOT0 aJIrOPUTMHUYECKOro yMmeHus. dakThuecku CTYACHT TOJIKEH
OCYILIECTBUThH «TBOPYECKYIO» JIeATEIbHOCTh. Hike mpuBeaeH nmpumep noao0HoM cutyanuu b.

Curyanus b: MnS + 0, + H,0 - Mn(OH),+5

Mnt?™ = Mnt*+ 28
1
1

572 - 5% + 28
02 + 48 - 2077

|
Mn™2" + 572 + 07 —» Mn™*+5° + 2077
PaccranoBka KOB(I)(I)I/IHI/ICHTOB B MOJICKYJEIDHOM  yYpaBHCHUMM Ha OCHOBAHUHU

CYMMAapHOI'O0 YPAaBHCHHS 3JICKTPOHHOT'O Oaianca:
MnS+ 0, + H,0 - Mn(OH),+5S

pacCTaHOBKA «IOMOJIHUTCIIbHBIX> KO3(I)(I)I/II_II/IGHTOBI
MnS + 0, + 2H,0 —» Mn(OH),+ S
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[Ipeo6pazoBarnre MOb B manHOM npuMepe aHanorudHo crocoOy 3. [IpeobOpazoBanue
y4eOHO cuTyaruu 3aKirouaroTcs B ananu3e OBP, BbIsSBICHNN aTOMOB, y4aCTBYIOIIUX B HEM,
Y PacCTaHOBKE JIOTIOJIHUTENIFHOTO K03 uiineHTa nepes MoieKyaaMu BOIbI.

CraHgapTHOCTh W HECTAHJAPTHOCTh CUTYAIlMi B MEIArOTHYECKOM IKCIEPUMEHTE MBI
MOJISTTUPOBATIM C TIOMOIIBIO CIIEIUAIBHO pa3pa0OTaHHBIX KaueCTBEHHBIX 3aaad. [IpuBenem
IpUMEpHl HECKOJBKUX TMOJOOHBIX 3agad 1Mo TeMme «['uaponu3 coneiy g Co3qaHus
Pa3IMYHOTO POJa HECTAHAAPTHBIX CUTYalUH.

3amaua 1. CpaBHHTE JBE TPYMIBI COJIEH MO CBoMcTBaM. UTO MeXAy HUMH OOIIETO U
YeM OHM OTJIUYAIOTCS APYT OT Apyra?

1-s rpynma: AlCly ,MnCl,,CoCl,, ZnCl,;

2-arpymmna: K,5, Ba§50,,Na,C04, K,5i0,.

3amaua 2. CpaBHHTE cOJid, (OPMYIIBI KOTOPHIX MPUBEACHBI HIDKE. VICKITIIOUNTE B 3TOM
psaay “IUIIHION” cOJIb U 00OOCHYHTE CBOM BBIOOD:

Fe(NO,);, NaNO,,Cr(N0O;),,Na,S, Ni(NO,),.

3amaua 3. CpaBHute nBa mporeccaA u b. Uto mexay HUMHU OOIIEro M 4eM OHHU
OTJIMYAIOTCS APYT OT Apyra?

A) Al(NOS); + KOH —;

B) Al(NO;); + K,5 —.

[legarornueckuii SKCIEPUMEHT ObLT MPOBEJIEH CO CTylIeHTaMH | Kypca HampaBJICHHS
«[lemaroruueckoe oOpasoBaHHe», MpoPuin NOAroToBKU «buonorus m xumus», «XuMus u
0€30MMacCHOCTh JKM3HEAEATEILHOCTU» B paMKax ydeOHoro Kypca «OoOmas xumusy. Beibopka
KOHTPOJIBHOM M 3KCIIEPUMEHTAIBLHOM TPYIIT COCTaBUA 1O 24 CTyACHTA.

PaccmoTrpuM  OopraHuM3allMOHHYIO CXeMy Ielarormdeckoro skcnepumenTta. Ha
KOHCTATHPYIOIIEM JTare 3KCIEPUMEHTa CTyAEHTaM Mpelarajoch PEIINTh KaueCTBEHHBIE
3a/lauM, COOTBETCTBYIOUIUE TOMY MJIM MHOMY CIOCOOY MepeHoca Ha MaTepuane HEKOTOPBIX
TeM Kypca «BBeaenue B xumuio». GOpMUPYIONIHN ATall MpeAnoJiarai LeJeHalpaBIeHHOE
UCIIOJIb30BaHWE B  OOYYEHUHCTYIEHTOB  O3KCIIEPUMEHTAIBHON  TpyHNbl  CHEHUAIbHO
pa3paboTaHHBIX KAYeCTBEHHBIX 3aJ]la4, a B KOHTPOJBHBIX IpyIIax o0ydeHHe MPOBOAUIOCH C
HCIIOJIb30BAHUEM TPAJULIMOHHBIX3a/1a4.

Ha koHTpoJbHOM 3Tame MmeAarornyeckoro IKCHEPUMEHTa CTYACHTHI JOJDKHBI ObLIN
pelINTh KaueCTBEHHbIE 3aJ]aud, OPUEHTUPOBAHHbIE HA yYKa3aHHbIE BBIIIE CIIOCOOBI MEepeHoca,
M0 CJenyIIUM y4eOHbIM TeMaM: «Teopus 3MEeKTPOIUTHUECKON aucconuanuu. PacTBopbl
nekTpoauToB.  ['maponus  conel»,  «OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLHUU.
DIEKTPOIU3».

JIOCTOBEpHOCTh TMOJIyYEHHBIX 3KCIEPUMEHTAJIbHBIX PE3YJIbTATOB OLIEHUBANIACh C
MOMOIIBI0 CTATUCTUYECKOTO KPUTEPUS «YriIoBoe mpeobpazoBanue duriepay Mo M3BECTHOMN
MeToauKe [4], pacueT MpoBOUIICA 1O TTporpamme [S].

CpaBHUTENIbHBIE PE3YNIbTAThl CTATUCTUYECKOTO AaHaIW3a SMIIUPUYECKUX JaHHBIX,
MOJIyUYEHHBIX B XOJI€ Mearoruueckoro SKCIepUuMeHTa, IpeCTaBIeHbI B Ta0nuie. Pe3ynbraTel
MOKA3bIBAIOT, YTO HA KOHCTAaTHUPYIOLIEM 3Tale MeJarormuyeckoro SKCIEPUMEHTa CTYIEHTHI
o0eux rpymnn MNpUOIU3UTENBHO B PAaBHOM CTENEHM MPOSBISUIM CHOCOOHOCTh MEPEHOCUTh
M3BECTHBIE UM BU/Ibl AITOPUTMUYECKOHN JEATENBHOCTHU MPU PEIICHUH KaueCTBEHHBIX 3a/1a4.

Pe3ynbrarhl KOHTPOJIBHOTO ATana MeJarornyeckoro SKCIEPUMEHTa CBUIETENbCTBYIOT
O TOM, YTO CTYAEHTbl KOHTPOJBHOW M 3KCIIEPUMEHTAIBHOM I'PYNI OCYILIECTBIISIN IEPEHOC
AITOPUTMUYECKUX CHOCOOOB JAEATENBHOCTH IO IEPBOMY CHOCOOY MNpUOIM3UTENBHO B
OJIMHAKOBOHM cTeneHu. ITO OOBSCHAETCS TE€M, YTO MEPBBIM crnocol MpearnosaraeT MepeHoc
YMEHHSI B CTaHJAapTHBIC, MPSMO AaHAJOTHYHbIE CUTyallkd W He TpeOyeT cHenuanbHON
MIOATOTOBKH.
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Tabnuua — [IporieHTHBIE 10JIM CTYIEHTOB KOHTPOJIBHOHN M SKCIIEPUMEHTAIBHOMN TPYIIIL,
OCYIIECTBIISIIONIMX CIIOCOOBI IEPEHOCA AITOPUTMHUYECKIX YMEHHH
Crnioco6bI mepenoca (YMEHHs) U 3Tarbl IeJaroru4eckoro

IKCIIEPUMEHTA
Crioco06 1 Croco6 2 Croco0 3 Croco0 4
u) 0" H 0 H 0 H 0

KonTponpnas rpynma | 79,2 95,8 41,7 54,2 375 41,7 29,2 | 41,7
DKCnepruMeHTaIbHAs 83,3 91,7 62,5 87,5 41,7 79,2 29,2 | 75,0

rpynna

@ Foun 0,37 0,60 1,29 2,65 0,30 2,74 0,00 | 2,39
() *Kp O *Kp: 1,64 (p < 0,05)
) H — HAYaJIO NEJArOrMYEcKOro PKCIIEPUMEHTA; ) O — OKOHYAHME IeJarornyeckoro
IKCTIEPUMEHTA
1, 2, 3, 4 — ciocoOw1 meperoca no E.H. Kabanosoii-Memep [2].

PaccmatpuBast pe3ynbTaThl KOHTPOJBLHOTO 3Tara SKCIEPUMEHTA 110 IPYTUM CIioco0am
IIEpEHOCca, CIEAYyEeT OTMETUTh, YTO MEXKIY CTYJACHTAMU KOHTPOJBHON M 3KCIEPUMEHTAIbHOU
rpymnmn mposaBUINCh CTATUCTUYCCKU 3HAYUMBIC Pa3Indvsa IHMPOLCHTHBIX )IOJ'IGI7[ HE€ TOJIBKO Ha
5%, HO U 1% ypoBHe 3HaunMocTu. ClenoBaTeNbHO, PE3YAbTaTUBHOCTH IEPEHOCA
CTyI€HTaMH  OJKCIEPUMEHTAJIBHOW  TPYNIbl  ANTOPUTMHUYECKHX  YMEHHM, KOTOpBIE
OPHEHTUPOBAHBI HA HECTAH/IAPTHBIC YIEOHBIC CUTYyallNH, 00JIee BBICOKAsI.

Takum  oOpazoM, B  pe3ynbTare MPOBEACHHOIO  HCCIENOBAaHUS  MOXKHO
chopMyIupOBaTh CIAEAYIOIINE OCHOBHBIE BBIBOIBI:

1. Ha HayampHOM »JTame NEeJaroru4eckoro HSKCIEpUMEHTa HEe YAaloCh BBISBUTH
CTaTHUCTUYECKH 3HAYMMbIE Pa3IUyusl B CIIOCOOHOCTH MEPEHOCHUTH aTOPUTMUYECKUE YMEHUS
MEXIY CTYACHTaMU KOHTPOJBHOW U JKCIEPUMEHTAJIbHOW TpPYNIl. OTO YKa3bIBaeT Ha
OJINHAKOBbIE CTapTOBBIE BO3MOXKHOCTH 00€MX TpPYNN U TMO3BOJHIO OpPraHU30BaTh
(dhopMUpYyIOLIUI 3Tl EJArOTHYECKOro SKCIIEPUMEHTA.

2. Pe3ynpTaThl KOHTPOJBHOTO 3Tama SKCIEPUMEHTa IOKa3alu, 4To He MeHee 75 %
CTYIACHTOB SKCIEPUMEHTAIBHBIX TPYII OBJIAJCIN AITOPUTMUUYECKUMH YMEHHUSIMH Ha YPOBHE
UX [epeHoca B HECTaHIapTHHIE YueOHbIe CUTYAIUU.

3. CnenoBatenbHO, LieJICHANpaBiIeHHasl cUCTeMaThyeckas paboTa IpernoaaBaress Io
HCII0JIb30BAHUIO CIEIHAIbHO pa3pabOoTaHHBIX KayeCTBEHHBIX 3a/lady B Kypce oOuiel Xumuu
MOJIOKUTETIFHO CKa3ajach Ha Pe3yJIbTaTMBHOCTU MEPEHOCa CTYACHTAMHU alTOPUTMHYECKUX
YMEHHUI 110 BCEM YETBIPEM CIIOCO0aM.
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YK 631.87:620.9:504

MEPCHEKTUBLI MPUMEHEHMS 3EJIEHBIX TEXHOJIOT A
JIUIS1 O3OPOBJIEHUSI OKPY KAIOLEI CPE/bI

Husinoa A.C., Imutpues I1.C.
(CKY um. M. Ko3svibaesa)

3e/IeHHbIE TEXHOJOTMM — 3TO TEXHOJIOTMM, KOTOpBIE€ HE HarpyKawT, HE BPEIAT
mnpupoae, JIN0O SIBIISIFOTCSI MEHEE BPCAHBIMU YEM TPAAULIMOHHBIC CIIOCOOBI IMpOU3BOACTBA, U
HaxoasTCA B IIOCTOSIHHOM IIOMCKE HOBBIX Croco0OB CHM)KEHHE HEraTHBHOIO B03I[€I>'ICTBI/I${ Ha
OKPYXAIOIIYI0 CpeAy. ODTH TEXHOJOTHHM JOJDKHBI OBITh O€30TXOAHBIMU, C O€3BpPEIHBIMU
KOHCUHBIMU MPOAYKTaMH, HEC HOTpe6J'I${IOHII/IMI/I HEBO300HOBIISIEMOE ChIPEC W HWCTOYHUKH
SHEpruu.

W3nagannHO ABWKCHUC B CTOPOHY «IMO3CJICHCHU A B3AJI0 CBOC HA4Yall0 B XUMHWYCCKUX
TEXHOJIOTUSX, KOTOpble 3a IOCIEJHEE CTOJIETUE NPUHECIH YEJOBEKY TEXHOJIOTUU
IIPOU3BOJACTBA HCHHCfIHIPIX MaTcpurajios, oe3 KOTOPBIX COBpeMeHHBIﬁ YCJIOBEK HE MOXET
00OHUTHUCH. ITO CHUHTETHYECKHE MOJIMMEPBI M KOMO3UTHBI Ha HX OCHOBE, CHUHTCTHUYCCKUC
JICKapCTBa MW KpaCUTCIIM, COBPCMCHHEBIC BHWABLI TOIUIMBA W APYroc. BonpnmHCcTBO ATHX
CUHTETUYECKUX MaTepHajoB HE YyCBAaMBAIOTCs, OHOJOTMYECKH HE pas3jiaralorcs H
HaKaIlJIMBaloTCs B Onocdepe T.K. He 3HAKOMBI IPUPOJIE.

VY4yeHble XUMHUKH NEPBBIMU MPOHUKIIUCH UACH 3€IEHHBIX TEXHOJIOTHM, U3BECTHBIE Ha
Bech MHUpP 12 mpuHIUIIOB 3€JICHOW XWMHH BIEPBBIE ObUIM pa3paOOTaHbI CHCIHATHCTAMHU,
paboTaromMu B MpOMBIILIeHHOCTH, [lotom Anactacom u Jlxonom C. YopHEpoMm, KOTOPBIE
CBOASATCA K CIEQYIOLIEMY: MaKCHMajbHOE HCKIIOUYEHUE HCIIOIb30BaHUS B IPOU3BOJICTBE
TOKCUYHBIX BEIECTB, W MOJYYEHHBIX B pe3yJbTaTe MPOU3BOJCTBA TOKCUYHBIX MPOAYKTOB,
nepexo/i K BO30OHOBIIIEMOMY ChIPbIO, 3aMeHa TPAJUIIMOHHBIX OPraHUYECKUX PACTBOPUTENIEH,
0€30MacHOCTh MPOU3BOJCTBA. MHOTHE M3 3THX MPHUHIUIIOB CTald PACIpOCTPaHIThCS Ha
Jpyrue OoTpacid U TEXHOJIOTMM OOIIEro XapakTepa y4uThbIBas clielhajbHble TpeOOBaHHS K
npuMeHseMbIM  TexHonorusiM.  llosBunuce  «3eneHas  sHepreTtuka»,  «3elieHble
HAaHOTEXHOJIOTUNY, «3eJieHasi apXUTEKTypay», «3ejieHas MeIULUHAY, «3eJeHbIH TeKCTUIIb» U
npyroe. IIpu 3TOoM HOBBIE CXEMbl XMMHUYECKHX PEaKIMil U MPOIECCOB, KOTOpbIE ceifuac
pa3pabaThIBalOTCS B HAYYHBIX JIA0OpaTOpUSX, [OJDKHBI OO0ECIEeYUTh HKOJIOTHYECKYIO
0€30MacHOCTh 00IIECTBa, CHIDKEHUE YIllepOa OKpyXKarollel cpeae U UCKOpeHeHue O0eaHOCTH,
MIOCKOJIbKY TJIAHOMEPHOE CIIeI0BAaHUE MPHUHIIUIIAM «3€IEHONW XUMHUI» MO3BOJISIET B KOHEYHOM
UTOTe CHMYKATh 3aTPaThl HAa TIPOU3BOACTBO [1].

['maBHas 11e1b pa3BUTHA «3EJICHBIX» TEXHOJOTUH - CHU3UTh HEraTHBHOE BO3/CWCTBUE
HAa OKpYXKalollyl0 Cpeay, Halpumep, IMyTeM TMOBBIIEHUS 3HEeProdh(HeKTUuBHOCTH,
COKpaieHusi o0bemMa NOTPeOIsIeMBbIX PECYpCOB, YMEHBIICHUS KOJMYECTBA OTXOJOB U HUX
MOBTOPHOM MepepaboTKH.

Bo Bpemsi manaemMun KOpPOHAaBHpyCa 4YEJIOBEYECTBO IOJIYUMIIO HEIJIOXOM YpOK.
KapanTun HarmsgHoO mnoOKa3zanl Kak CUJIBHO PAa3JIMYHbIE KpYIHBIE IPOU3BOJCTBA MOTYT
3arpsA3HATH OKPYKAIOIIYIO cpeny. BolHyXAeHHas N30Js1Ks IPUBEIA K YIYUYIIEHUIO KauecTBa
BO3Jlyxa B OOJBIIMX TOpoJax, KOTOpble OCOOCHHO OTJIMYAIOTCS BBICOKUM YPOBHEM
3arpsisHeHus. [lo manHbIM BceemupHON opraHuszaiuu 3JpaBOOXpaHEHUs, NEBITh U3 JECITH
YEJIOBEK JBIIIAT BO3JAYXOM C BBICOKOM KOHIIEHTpAIMEH 3arpsi3HSAIOIIMX BEIIECTB: €XKETroJAHO
9TO MO>KET IPUBECTH K CMEPTH OKOJIO 7 MUJUTMOHOB JIFOAEH.

B Anmatsl ¢ BBeIGHHEM pEeXHMa YPE3BbIYATHOrO MOJIOKEHUsI U KapaHTHHA Ha 80%
YMEHBIIWJICS TPAHCHOPTHBIM MOTOK, JKUTENM TOpoJa HAXOJAWIUCh B M30JISIIUH, BCE
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NpEeNNpUATHS. W OpraHu3alud, 3a UCKIIOYEHMEM TE€X, ubs JESITEJIBbHOCTh CBsi3aHA C
KHU3HEOOeCIIeueHHEM U 3/I0pOBhEM HacesleHus, He paboTanu. Bce BblmenepedncieHHbIe
Mepbl MOKa3alM yIydllleHHe KadecTBa arMocdepHoro Bo3ayxa. KoHueHTpanuu
3arps3HSAIONIMX BEIIECTB B BO3/IyX€ yrnaja B cpeaHeM Ha 1,5-2 pasza.

DTO B OUEPEAHOM pa3 JOKa3bIBAET HEOOXOIUMOCTh Pa3BUTHUSA 3€JCHHBIX TEXHOJIOTHMA
JUIS COXpaHEHMsI OKpy»Karoliero Hac mupa. OJlHaKko MaH/IeMusl BHECIAa MHOXKECTBO U3MEHEHUN
B cdepe NOTPeOUTENBCKOW MAeATeNbHOCTH. Ecnmm 10 KapaHTHHA B PasBUTHIX CTpaHax
HabJro/1amach TEHACHIUS YMEHBIICHUS OTXO0/IOB U TUIACTHKA, TO TEHEph BO TJIABE yria CTOUT
nugHas 0e30macHOCTh. B pasbl BBIPOCIN 00BEMBI JOCTaBKH MPOIYKTOB U TOTOBOW €1bl B
OJTHOPA30BOM YIIAKOBKE, KOTOpAas pPacCMaTpPHBAETCS KakK 3amuTa U Oapbep OT BUPYCOB.
[Inactuk nosiBUiICS Aaxke TaMm, rjae ero paspiue He Obu10. B 2019 rony B Kazaxcrane o0bem
oOpa3oBaHus 1uiactuka coctaBuil 490 ThIC. TOHH, U3 HUX OBLIO MepepaboTaHO BCero 9 ThIC.
TOHH, WiKn 3% IUIACTUKOBBIX OTXOJ0OB. B oTinume or OyMa)KHON YNaKOBKH, KOTOpas B
€CTECTBEHHBIX YCIOBHUSX pasjlaraercsi B TEUYEHHE 2-5 MecsleB, IUIaCTUK o0JalaeT O4YeHb
BBICOKOW CTOMKOCTBIO K paciajay U MOUYTH He MOAMAI0TCS BO3JEHCTBUIO OKPYKAIOIIEH Cpebl.
[lepuon ero pacrajga MOKET COCTaBISATh MHOTHE COTHHU JIET, @ MPHU CKUTAHUM OH BBIAEISET
Ype3BhIYalfHO TOKCHYHBIE BellecTBa. 110 MHEHHIO SKCIIEPTOB, HU3KUM ypOBEHb MepepabOTKU
CBSI3aH C 3aKOHOJATEIbHBIM HECOBEPIIEHCTBOM B CTpaHe

Bwmecre ¢ aTum nosiBuiiack riobanbHas npoOieMa yTHIN3aluK CPEACTB MEIUIINHCKON
3alllUThl: MAaCKM, KOCTIOMBI, Oaxujbl, MEpYaTKH, KOTOPHIX HAM TaK HE XBaTajlo B IHK
MaHAEMHH, IPEBPAILIAIOTCS B OTXObI, KOTOPbIE HY>KHO COOMpaTh U nepepadbarsiBaTh. B ntore
IUTACTUK CIAcaeT XU3HU, HO Ha (OHE pOCTa €ro noTpebiieHHs H3-3a MaHAEMHU 3KOJIOTH
OMaCalOTCsl HEraTUBHBIX MOCIEACTBUHN JUIsl JUKOW HPUPOAbl. Macku M BiIaxKHble caylheTKu
4acTO BBIOPACBHIBAIOT Ha YIWLAX, JOXKAM UX CMBIBAIOT B CTOYHBIE BOJBI, IOCJIE YEro OHU
MOTYT TOMAacTh B MUPOBO# OKeaH M CTaTh yrPO30# I MOPCKOM KHU3HH [2].

B crnoxuBmmiics cUTyallud Mbl MOKEM 3aMETUTh, KaK HEOOXOIUMO 3KOJIOTMYECKOE
IIPOCBEILEHUE HACEJICHMs, Be/lb JaXKe OObIBATEb MOXET BHECTU 3HAUUTENbHBIA BKIAJ Ul
OKpyXaromen cpeapl. PazButhe cdepbl 3KOJOIMYECKOrO IMPOCBEIICHUS MO3BOJUT JHOASIM
MOHAThH, HEOOXOMMO OECIIOKOUTHCS HE TOJIBKO O BBIKUBAHUH B TAKOE HEMPOCTOE [Vl CTPAHBbI
BpeMs, HO M COXpaHEHME OKpYKalolled Hac cpeabl, HE TOJbKO [UId 0e30MacHOro
HPOXXHUBAHMS, HO M JUIs Oaronoryqust Oyaynux moxoyieHui [3].

ITepexon Kazaxcrana k '"3en€HON" SKOHOMHKE TIO3BOJIUT HE TOJBKO cOepeub
OPUPOJHBIA KamUTal U SKOCUCTEMY, HO U CHHM3UTh DSKOHOMUYECKHE W3JEPKKUH OT
HEpPaLMOHAIBHOTO HCIOJIb30BaHUS MPUPOJHBIX PECYPCOB, YTO Oy[eT HANpsMYIO BJIUATH Ha
Ka4yecTBO M3HM HaceseHus, ero OmarococrosiHue. Ilepexon kK MoOJeNnn «3ejIeHOro pocTay
MO3BOJUT CO3JaTh HOBble paboyne MecTa B TPAJULIMOHHBIX M HOBBIX OTpacisaxX
IPOMBIIUICHHOCTH, YAYYIIUTh YCIOBUS KH3HM U OOECHEUUTh BBICOKOE KAayeCTBO >KHU3HU
HaceneHus cTpaHbl. Ha ceroausumnHuii 1eHb okoso 100 3k0JIOrHYecKUX OpraHu3aluil cranu
yjeHaMH AcCCOLMalUKM 3KOJOIMYECKMX OpraHu3alMid M Ha JaHHbII MOMEHT HaJaKE€HO
corpyrHuuectBo ¢ 10 permonamu Kaszaxcrana U NOANMCAHBI MEMOpPaHIYMBI O
COTPYOHHMYECTBE IO 03JI0POBJICHUIO OKpYXarolleil cpeabl ropoga Acransl, Kaparanauackoi
u KeI3puiopauHcKoit obnacreit [4].

Kazaxcran oOmajgaer OrpoMHBIMM 3aracaMH SHEPreTHUYECKHX PECYpCcoB, NPHU 3TOM
42% nHepruM Mbl NOJy4aeM 3a CUET McNosb3oBaHus yris, 39% — 3a cuer rasa, 17% — us
He(pTH, a Ha JIOJIO BO30OHOBJIIEMBIX HCTOYHMKOB, K COKaJEHHIO, Moka npuxoaurcs 0,2%.
X0oTq MOTeHLHaNT BO300OHOBISEMOM SHEPreTHKH U MPHUPOTHOTIO raza B pecryOsInKe OYeHb
BEeIMK. B mepcnekTHBe MOXKHO TIPOM3BOJMTH JJIEKTPUUYECKYIO JHEepruro Ha 0aze
MCIoJIb30BaHus Taza u goBectd k 2030 roxy mo 20%, k 2050 roxy — mo 40% oT oburiero
oObema notpebsenus. [loTeHIMan coHEUHOW PHEPrUU U PHEPrUM BETpa COCTaBIAET Mo 1
TpaH KBT/4 B roj, uyto B coBOoKynHOCTH B 50 pa3 mpeBblIaeT 00beM MOTPeOIeHHs BCEeX
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TOIUIMBHO-3HEPreTU4YeCKUX pecypcoB. Co3naHue U pa3BUTUE AJIbTEPHATUBHBIX MCTOYHUKOB
SHEPruM AJs MOJIyUYEHUS TaK Ha3bIBAEMOU «3€JI€HOM 3HEPrum» 3KOHOMHUYECKH OIPaBAAHO U
11eJ1eco00pa3Ho BO MHOTOM OJlaroapsi OrpOMHON TUIOIIAAM HAlled CTpaHbl, He3aypsIHOTO
BETPOBOTO TOTEHLIMANa W Mpouynx ¢akrtopoB. B cpaBHenun c EBpomoit u Aswuei
BETpO3HEpreTuueckue MomHocTh B Ka3zaxcrane, mipu BHEIPEHUU  CIIELUATIbHBIX
WHHOBALIMOHHBIX  yYCOBEPUICHCTBOBAaHMH, MOTyT BbIpabatbiBath oOT 30%  Ooublie
ANEKTPOIHEepruu [7].

Bo n3bexxanus HeoOpaTHMBIX SKOJIOTUYECKUX TOCIEACTBUNA HEOOX0AUMO OTPaHUIUTh
BBIOPOCHI TIAPHUKOBBIX Ta30B, pPa3BUBATh albTEPHATUBHYIO HHEPIETHKY W pa3paboTarh
CTpaTeruio0 CHWKEHUS PUCKOB u3-3a moTemieHuss. Hapsay c atum, oObenuHeHUEM
9KOJIOTMYECKUX OpraHu3aluid, coolIla JOCTUraTh OCTABICHHBIX LEJeH U CIacTH HE TOJBKO
CBOIO CTPaHy, HO U BECh MUD OT 3arpsi3HEHUs OKpYy>Karollel Hac cpeapl. [7]

Kpome Toro, Kaszaxcran umeer Bce YCIOBUS JUIsl pa3BUTHSL arpapHOro CeEKTopa
SKOHMHUKU. JTO B CBOIO OYEpE/ab JAET BO3MOXHOCTH IMPOU3BOJCTBO 3KOJOTMUYECKH YUCTOMN
CEJIbCKOXO3SHCTBEHHOI MPOIYKIIMH, NOCPEACTBOM IMPUMEHEHUsl YA0OpeHUs, MOJy4eHHOIO
Ha OCHOBE "3€JICHBIX TEXHOJIOTUI", HapUMep Ha OCHOBE CaIlpPOTIEII.

OpHol M3 BaKHBIX 3a/1a4 arpoINpOMBINIJIEHHOTO KoMmIuiekca Pecyonuku Kazaxcran
Ui obecrieyeHus] MPoJOBOILCTBEHHON O€30MaCHOCTH SIBIISIETCS IMOBBILIEHHE YpOXKailHOCTH
CENIbCKOXO35IMCTBEHHBIX KYJIbTYp. B INporpaMMHBIX JOKyMEHTaxX «3€J€HBIM MOCT,
«Kazaxcran-2050» npesunentom H.A. HazapOaeBriM mocTaBiieHa cliedyromias Ielib: CTaTh
PecniyOnuke Kazaxcran HajexHbIM TapTHEPOM Ha MUPOBOM 3€PHOBOM PBIHKE, IIOCPEICTBOM
MIPOM3BOJICTBA KOHKYPEHTOCIIOCOOHOM IKOJIOTMUECKU YUCTOM MPOTYKIHH.

OnHuM U3 HalpaBlIEHUH peaIn3alUU «3EJIEHBIX TEXHOJIOTUIN» B CEIbCKOM XO3SIMCTBE
SIBJISIETCS. WCIIOJIb30BAHUE OPraHUYECKOro 3€MJICAENIMs Ha OCHOBE MECTHBIX MPHUPOJHBIX
pecypcoB.

CornacHo wuccnenoanusim [llnenernnckoro A.JO. «Canponenn — 3TO UIUCTBIE
JIOHHBIE OTJIOXKEHHUS MPECHOBOJHBIX BOJOEMOB, OOpa30BaBILMECS B pe3yjabTaTe ACUCTBUS
(U3UKO-MEXaHUYECKUX, OMOXUMHYECKUX M MHUKPOOHOJIOTUYECKUX MPOIECCOB M3 OCTATKOB
HAaCEJSIOIINUX 03€pa PACTUTENBHBIX U JKMBOTHBIX OPraHU3MOB, a TAK)KE W3 HEOPraHUYECKUX
KOMIIOHEHTOB OHOT€HHOTO IPOUCXOKJIEHUS U MHUHEPAIbHBIX IPUMECEH MPUHOCHOTO
XapakTepa.

ArpoTtexunudeckasi 3(p(HEeKTUBHOCTh U MPOJOJDKUTEILHOCTh JEUCTBUS CaIlporiess BO
MHOTOM 3aBHCHT OT J03bl BHeceHms: 40-80 T/ra — ymyumaromee neidctBue 2-3 roma. C
MOBBIIIEHUEM HOPMBI 3PPEKTUBHOCTh M JJIUTEILHOCTh €r0 BO3JCHCTBHUS YBEITUYHBACTCS
[10].

Ha nerkux no MexaHMYECKOMY COCTaBy IOYBaxX IMPUMEHEHUE CAMpPONEIEBbIX
ynobpenuit Oonee 5¢h¢GeKTUBHO, YeM Ha TKENbIX, a MPOMAIIHbIE KYyIbTYphl OoJjee
OT3BIBUMBHI K BHECEHUIO TAKUX YI0OPEHHI, YeM KyJIbTYphI CIJIOIITHOTO CEBa.

Oco0eHHO 3aMETHO BIMSHHE Campormens s yBEJIUYEHHUS COJAEp)KaHUS Tymyca B
MOYBE — 3TO HA HU3KOILIOJOPOAHBIX 3eMJIsIX. BBICOKOW 1IEHHOCTHIO 00JIaatoT KapOOHATHBIE
OTIIOKeHUs, conepxkamue 10 50% u 6onee kapOboHaTa Kanblus B MOABMXKHOM hopme. Kpome
yIOOpUTENBHOTO JEUCTBUS OHU JaloT Xopownil 3ddexkr B morameHUH MOYBEHHOU
KHCIIOTHOCTH.

Y CTaHOBIIEHO, YTO MOJIOKUTEIBHOE BIUSHUE HA YPOKaHHOCTD CANIPOIIEIN OKa3bIBAIOT
[P BBIPAILIMBAHWN 3€PHOBBIX, CaXapHOW CBEKIbl, LUKOPHS, KalyCThl. YpOKalHOCTH
yBenuuuBaeTcss B cpeaHeM Ha 18-39%, mpuuem 3¢ ¢exkTUBHOCTh JIEHCTBHS camporienen
Habmoanack B TeueHue psga aet» [13].

Takum o0pa3zom, ynydllleHHE NHUTAHUS PACTEHUH 3a CYET MECTHBIX IPHPOJIHBIX
PECYPCOB OpPraHUYECKOTO IPOUCXOKIEHUS HE TOJBKO DKOJIOTMYHO, HO M TOJIOKUTEIBHO
CKa3bIBa€TCi Ha 3J0pPOBbE HACEJIEHUS B pe3ynbTaTe JIOCTATOYHOIO  COACpKaHMS
HEO0XOAMMBIX MMUHEPAJIOB U MUKPO3JIEMEHTOB B MPOAYKTaX MUTAHUS.
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VJIK 664,66.0
UCIOJIb30BAHUE KABUTALIMU B TEXHOJIOTMYECKHUX MPOLECCAX

I kpsoko U.A., Tropsaruna A.H., OctpoBHoii K.A., I'opmkosa T.A.
(CKY um. M. Kozvibaesa)

KaBuranus (ot naT. cavita — mycroTa) — nporecc napooOpa3oBaHus U MOCIEAYIOIEH
KOHJIGHCAllUM Iy3BbIPbKOB Iapa B IOTOKE >KUAKOCTH, CONPOBOXKIAIOIIMKCA LIYMOM H
THJIPABIMYECKUMHU  yaapaMu, OOpa3oBaHHME B JKUIKOCTH IMOJOcTell (KaBUTALlMOHHBIX
My3bIPbKOB, MM KaBEPH), 3alOJHEHHBIX MApoM caMoi *KuAKocTH. KaBuTanus BO3HUKaeT B
pe3yibTaTe MECTHOTO IMOHWKEHMs TaBJIEHUS B JKUJKOCTH, KOTOPOE MOXKET IMPOUCXOAUTh
au00 mpH  yBeIMYEHUM €€ CKOpocTH (TMIpOoAMHAMUYecKas KaBUTalMs), 00 IpH
MPOXOXKJICHUHM aKyCTUYECKOH BOJIHBI OOJBLION MHTEHCUBHOCTH BO BpeMs IMOJyHepuoja
paspexeHus (aKyCTHUecKas KaBUTAllMs), CYLIECTBYIOT U JAPYTHe NPUYMHBI BO3SHUKHOBEHUS
spdexta. [lepemeniasich ¢ NOTOKOM >KUJIKOCTH B 007acTh ¢ 00jiee BBICOKUM JaBIECHUEM WU
BO BpEMS MOJYNEPUOA CKATUS, KABUTALIMOHHBIH ITY3bIPEK CXJIONBIBAETCS, U3JIydasi IPU 3TOM
yIapHyo BoJHYy [1].

B HacTosee BpeMst Ul KaBUTALIMOHHOTO BO3JEHCTBUS HA KUAKOCTh MCIOJIb3YIOTCS
TUAPOIMHAMUYECKHE, dIEKTPOAUHAMUYECKUE, MTbE30TIEKTPUUECKNE, MATHUTOCTPUKIIMOHHBIE
U MEXaHWYECKHE TEHEpaTopbl KaBUTAlMU. bojiee ClOKHBIE TEXHOJIOTMM MCIIOJIB3YIOTCS B
MIPOMBIIIIEHHOCTH, TOTy4dast 3P PeKT KaBUTAUN B OOJIBIIOM 00BEME KHUIKOCTH.

B HekoTOpbIX O00JACTSIX NPOMBIINIJICHHOCTH TNOsABIeHHE H(dekra KaBUTALUU
CUMTaeTCsl HeXKeNaTelbHbIM. TeM He MeHee, CYLIECTBYIOT ONpezeieHHbIe c(epbl, B KOTOPBIX
OH MOXET MPUMEHSATHCS MPU YCIOBUM KOHTPOJIMPYEMOIO McHoJb3oBaHus. Hampumep, md
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BOGHHBIX II€JIel CO3JaHbl TOPIEAbI C CYNEpKaBUTALMEH, KOTOpPbIE CIIOCOOHBI IEpeceKaTh
MPOCTPAHCTBO HA OTIPOMHOW CKOpPOCTU. B IOBEIMPHON MNPOMBIIUIEHHOCTH [UJIi OYUCTKH
YKpalleHui, AeTaneil 4acoBBbIX MEXAaHM3MOB M JPYTrUX IPEIMETOB MaJIEHBKOIO pa3zMepa
UCIOJIb3YETCSI NPOMBIBKA HHU3KOYACTOTHBIM YJIbTPa3BYKOM, IIpU KOTOPOW MeJpdaiiiue
KaBUTALIMOHHBIE ITy3bIPHKU ITOMOTAIOT BBIYMCTUTH JAXKE CaMble HEJOCTYIHbIE MOBEPXHOCTH.
B obOmactu MeaMuuHBI, IOMUMO IHArHOCTHKH, KaBUTAIMs NPUMEHSETCS ISl BBIBEICHUS
KaMHE#l B MoYkax (JUTOTPHUIICHSA), KOTOPbIE IMOABEPTalOTCs APOOICHUI0 MUKPOITY3bIPhKAMH.
Taxxe B MeAMIIMHE IPUMEHSIOT BBICOKOYACTOTHBIE 3BYKOBBIE BOJIHBI B Juana3oHe ot 1 1o 16
MI 11, ¢ menbro TOCTHKEHHUS TEIUIOBOTO 00e30omuBaromero sgdexra. Kpome Toro, kaBuTanus
UCIOJIb3YETCSI B 3CTETUYECKOW MEAMIIMHE JJIs YCTPAHEHUS WJIM YMEHBLIEHHUS >KUPOBBIX
OTJIO)KEHUH. DTO TeXHHKa Oblla Ha3BaHA HEXUPYPTrUYECKOM JIMMOCAKIMEH, WiIu Iaasien
HHTPOJIMTIOKIIA3UKO# [2, 3].

Camoe momynsgpHOe NPUMEHEHHWE KaBUTAllMM B MEIUIMHE — [OXYJIEHUE U
noaTskka. KaBuranus noapazymeBaeT BO3JIEHCTBUE YIbTPa3BYKOBBIX BOJIH HU3KOM YacCTOTHI
Ha KOXY U TOJKOXKHBIE CIIOM. Ammaparbl JUuis KaBUTAlUH (MPOLEIypbl JUIsl MOXYAEHHUS)
YCTPOEHBI TaKUM 00pa3oM, 4TO CO3AAIOT KoJieOaTeNnbHbIE BWKEHHUS, KOTOpblE BIUSIOT Ha
KOJIMYECTBO JKUPOBBIX KIETOK, MpeBpamias WX B Tra3oo0pasHyio cmech. [lpu momouu
yIbTpa3BykKa TMOJ KOXel oOpa3yloTcs HeOOJbIINe Iy3bIpbKH, KJIETO4YHass MeMOpaHa
paspymaerca. KaBuTallioHHbIE MHMKpPOMIY3BIPHKU JIOMAIOTCS, CJIOBHO BO3JYIIHBIE LIAPUKH,
KUP MPEBpaIIaeTcs B KUAKOCTh IPU 3TOM U BBIXOJUT U3 opraHusMa. B MexaHusme akTUBHO
3a/IeiCTBOBAHbl CBOICTBA MEYEHH M €CTECTBEHHBI MeTa0OJMYecKHil mporecc. YcuiieHue
sddekra mocruraercss JTUMQPOIPEHAX]HBIM MacCaXeM M TMOCIEAYIOIIMMH CIelHaTbHbIMU
KOCMETOJIOTUYECKUMH TepanusMU.OTHO W3 BaXKHBIX CBOWCTB KaBUTAlMUM MEIMIIMHA YK€
0€30roBOpPOYHO MPHU3HAJIA: BO BpeMsi MPOLEAyphl HE MPOUCXOAUT HEraTUBHOTO BO3ACUCTBUS
Ha TKaHH, MBIIIIBI U cOCybl [4].

KaBurannonnoe BO3JICHCTBHE Ha KUJIKOCTh MI03BOJISIET M10JIy4aTh
BBICOKOKAUYECTBEHHBIE TEXHOJIOTMYECKUE, MUILEBble U OMOJOTHYECKH aKTUBHBIE PACTBOPHI
AKCTPAKTOB, AMYJbCUU M cycneH3uu [5, 6]. K Takum cucteMaMm OTHOCSTCS OBOIIHBIE U
(GpYKTOBBIE COKH, IMIOpPE, MAacCThl, MaiOHE3bl, TOMOTEHU3UPOBAHHOE U BOCCTAHOBJIEHHOE
MOJIOKO, HOTYPTBI, Ma3u, KPEMbI, CUCTEMBI, COJIepKallie OMOJIOTUYECKUAKTUBHbIE BEIlleCTBa
(MeKTUH, TaHWH, AMHUHOKHCIOTBI, BBITSDKKHM W 3KCTPAKThl), BOJOTOIUIMBHBIE SMYJIbCUU H
CYCIIEH3UH, JaKOKPAaCOYHbIE MAaTEPUAIIbI U T.II.

[Ipumenenune  sBIeHUS  KaBUTaMKW B  mepepalaThiBarolled U MUIIEBOU
MIPOMBIIIJICHHOCTH, HECOMHEHHO, 3Q(PEKTUBHO, TaK KaK MO3BOJISET CYILIECTBEHHO CHU3HTD, a
B HEKOTOPBIX CIIy4assX IOJHOCTbIO HCKIIOUWUTh, HCIOJIb30BAHUE XUMHUYECKUX MHUIIEBBIX
no6aBok. IlpuMeHeHHe (U3HUECKOTO BO3JCUCTBHS cuyuTaeTcss Oosiee A(P(EKTHBHBIM H
0€30MacHbIM [0 CPABHEHHIO C MCIOJIb30BAaHUEM TPATUIIMOHHBIX XUMUYECKUX MHTPEAUCHTOB.
aKTUBUPOBAaHHAas 3a CUYET KaBUTAI[MOHHBIXBO3ICHCTBUUA BOJA JIETKO CBS3BIBACTCA B
OMYJIbCUSAX, T/I€ MPOUCXOAUT THUIPOJIHU3 KUPOB C OOpa3oBaHHWEM [W- U MOHOTJHMIIEPUIOB,
KOTOpbIE SBJISIFOTCS €CTECTBEHHBIMU 3aryCTHTENIIMH. B MSCHOM MPOMBIILIEHHOCTH
rujparaius OeJIKOB yBEIMUYUBAET BBIXOJ MPOAYKIMH Oe3 Mcroyib30BaHus (ocdaros, a Boja
MIOJTy4aeTCsl CBA3aHHOM Ha MOJIEKYJISIPHOM ypoBHE. K MOIOKUTENBHBIM CTOPOHAM 00pabOTKU
YIABTPA3BYKOM OTHOCHUTCS U OaKTepULMIHBINA 3PPEKT, BOSHUKAIOUIMHA MPH BOJOMNOATOTOBKE.
Hanpumep, i 00e33apakuBaHUs BOJBI IyTEM MacTepu3allii HE0OX0IMMO 3aTpaTUTh MHOTO
SHEpPIUH, TaK KaK HEoOXOIUMO TIepelnaTb KHHETHYECKYH0 HHEpPrMi0 Ha BCIO Maccy
MHUKPOOPIaHU3MOB, KOTOPBIE paclpesieieHbl M0 00beMy BOJbI, UYTO OOS3bIBAa€T MPOrpeBaTh
BeCh 00beM C OOJIBIINM MOTPEOIECHUEM IeKTpruecTBa. {1 TOCTHXKEHUs Takoro e 3¢ddekra
npu 06pabOTKe JKUIKOCTU YIbTPa3BYKOM JIOCTATOYHO HECKOJBKUX LMKJIOB BO3JEHCTBUS Ha
Hee [6].

TpaguIMOHHBIMH XUAKUMH CPElaMU SIBIISIFOTCSI BOAA, OPraHUYECKUE PACTBOPHUTENH,
KHJIKAE CcpeJibl Ha BOJHON OCHOBE C MaJIbIM 00bEMOM TBEPIBIX (pakuuii (paccosbl, CUPOIIHI,
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MOJIOKO U T. 1.). [IpuMeHeHne BOAHBIX Cpell O3BOJISIET CO3JaTh PEKUM PA3BUTOM KaBUTALUU
[P MUHUMAJIBHBIX SHEPreTHYECKUX 3aTpaTax [7].

KaBurarnmonHoe Bo3zzaelcTBUEe 3((EKTUBHO HCHONB3YeTCS JUIS HMHTEHCH(UKAUU
MIPOIIECCOB PACTBOPEHHS] M HKCTPArupOBaHUs, HAllpUMeEp, MEKTWHA, KapOTHHA, TaHWHA W
JPYruX HEHHBIX BEHIECTB U3 Onomacchl. KaBuTalys u3MeHseT CBOMCTBA BOJHBIX PACTBOPOB U
THIpOTENe TOJMCAaXapuIoB: Kpaxmaja, aMIJIONIEKTHHA, alblMHATa HATPHUS,XUTO3aHa,
HATPHUEBOM COJIM KapOOKCUMETHIIIICIUTIONO3bI | T.11. [8].

MHorue JieKapcTBEHHBIE BEIIECTBAa MOJIYYAIOT METOJAaMHU SKCTPAarMpOBAHUS CHIPHS
PaCTUTENILHOTO M XHBOTHOTO MPOUCXOXKACHUsS. [IpiMeHeHNe KaBUTAMOHHBIX TEXHOJIOTHH
MO3BOJISICT TOBBICHTh KAUeCTBO MSTKHUX JIGKAPCTBEHHBIX (OPM CYCIIEH3MOHHOTO U
SMYJILCMOHHOTO TUTIOB [9].

B BBICOKOBSI3KMX Ma3yTax COJEPKHUTCS BOJA B BUJIE OTJIEIbHBIX MECTHBIX CKOTUICHHH.
Hcnonp3oBaHWe B KauecTBe TOIUIMBA CIEIHAIbHO MPHUTOTOBICHHBIX BOJOMAa3yTHBIX
OMYNBCUN SBISIETCS OMHUM W3 JI(PQPEKTHBHBIX METOJO0B, TO3BOJSIIOIINX PEIIUTH ATy
npobsemy. KaBurannonnasi 00paboTka BO10-Ma3yTHOM IMYJIbCUU C JOOABICHUEM KabIUs, U
ee TMOCIEAYIONee CKUTaHUE, TMO3BOJSET YMEHBIIWTh B JBIMOBBIX Ta3aX KOHIICHTPAIUIO
OKHCJIOB a30Ta B 2—5 pa3, KOHIIEHTPAIUI0 CEPHHCTOrO aHTuApuaa — B 2—3 pasza, OKcuaa
yraepona — B 2-2,5 pa3za. IIpoucxonsar riry0oKue CTpyKTYpHbIE U3MEHEHUSI B MOJIEKYJISIPHOM
COCTaBe YIJICBOJOPOJIOB, TIOBBIIICHWE CTENEHH JUCIEPCHOCTH ac(albTeHOB,KapOCHOB,
KapOOWJOB 70 pa3MepHOro psina dactui 2...3 MiM. [[IMHHBIE MOJEKYJISpHBIE IIETH
peoOpa3oBBIBAIOTCS B JIETKHE YIIIEBOJOPOJIHBIC PAJMKAIBl Ta30BBIX, JAUCTHILISTHBIX
TomMBHBIX (hpakuuii [10].

Jlis momydeHus Keyne300€TOHa C BBICOKMMHU SKCIUTyaTallMOHHBIMU CBOMCTBaMU
JUIACTPOUTEIBHBIX, MOPCKHUX U JAPYrUX COOPYXEHUIl MpPOBOAAT XHUMH3AIHMIO OeToHa
KOMILJIEKCHBIMH ~ Jlo0aBkaMu. B kadecTBe  KOMILJIEKCHBIX  /100aBOK  cMecedl W3
ruApoGOOHITH3UPYIOMIUX TOBEPXHOCTHO-AaKTUBHBIX BEIIECTB, IPHUMEHSIOT KOJUIOMIHYIO
napaduHoByto macty. OHa npeacTaBisieT co00i KOMIUIEKCHOE COEAMHEHUE IBYX Pa3InYHBIX
MMOCBOEH XUMHUUYECKOW MPHUPOJIE BEIIECTB — BOJBI (ITOJSIPHOTO PACTBOPUTENST) C MapaduHOM
(HEenoJIIpHBIM TUAPO(HOOHBIM BelecTBOM). JIJIs CO3aHUsT YCTOMYHMBOM CUCTEMBI «TmapaduH —
BOJIa» HeoOXoauMa MHTEHCHBHAs 00paboTKa, KOTOpas IOCTUTaeTcs MPH KaBUTAOHHOM
Bo3aercTBuu [11].

CymiecTByIOT U apyrue npumepbl 3G(GEeKTUBHOCTH KaBUTALMOHHOTO BO3CHCTBHUS Ha
oOpabateiBaeMble  xuAKOCTH. OOMacTM  NpPUMEHEHHS  KaBUTAUM B Pa3JIMYHBIX
TEXHOJIOTHYECKHX IMpolleccaX OYeHb IIMPOKH, Pa3BUBAIOTCA HOBbIE MNPUEMBI U METOMbI
UCI0JIb30BaHUsA 3TOr0 3PdekTa. bonee nmomymnspHas TEXHOIOTHUS MOTy4YEHUSI KaBUTALUHU, 3TO
WCIIOJIb30BaHME YIbTPa3ByKa KaK MCTOYHHK JAaHHOro s¢ddexra. Takas TexHONOTHS HE
TpeOyeT OOMNBIINX 3aTPATOB U Pa3MEpOB, MOITOMY BO3MOXKHOCTb €€ MPUMEHEHHUS pealbHas
KaK B IPOMBILUIEHHOCTH, 1a00paTOPUAX TaK U B JOMAITHUX YCIOBUSX.
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V]IK 510.5

UHTEI'PAIIUA UIENA ®OPMUPYIOIIEI'O 1 CYMMHUPYIOIEI'O
OIHIEHUBAHUSA B OBPA3OBATEJIBHOU INTPAKTUKE OBYUYEHUA
MATEMATHUKE

murupuiiosa U.b., PBanosa A.C., Taxkururos A.A.
(CKT'Y um. M. Kozvibaesa)

Ha 3HaunMocTh 00pa3oBaTENbHOTO OIEHUBAHUS KaK Ba)KHEHIIEro KOMIIOHEHTa
oOyueHus, yka3blBaeT HIMPOKUN CHEKTp HAy4YHBIX cTaTed, MOHOTpaduil M METOJAUYECKUX
nocobuit. M1 HE cMOTpst Ha TO, YTO PAa3IMYHBIC ACMEKTHI, CBSI3aHHBIE C OIEHKOW Yy4eOHBIX
JNOCTHKEHUHM 0Oydarolmuxcs, yXke HEOJHOKpAaTHO HCCIeAO0BaluCh, JalibHelmas paboTa Mo
TEOPETUYECKOMY OOOCHOBAHHIO COBPEMEHHBIX IOJXOJ0B K OIEHKEe 00pa3oBaTelbHbIX
pEe3ynbTaTOB IIKOJIBHUKOB OCTAETCSl aKTYallbHOM, MMOCKOJIBKY HEPEHIEHHOCTh TEOPETUYECKHUX
BOIIPOCOB, CBSI3aHHBIX C OLEHKOI B 0Opa3oBaHMM, BJIEUET MPOSIBICHHUE METOI0JIOTHYECKUX,
aMUHUCTPATUBHBIX, TPOPECCHOHAIBHBIX MPOOIIEM.

OO0t 0630p MUTEpaTyphl O3BOJIAET BBIACTUTH HanOoiee 3HaUMMble HAIIPaBJICHUS B
UCCIIEIOBAaHUHU MPoOiIeMbl 00pa30BaTEIbHOTO OLEHUBAHUSA: MPOTHUBOPEUMS LiEJe OLEHKH;
MPOTUBOIIOCTABIICHUE  OICHOYHBIX  MpPaKTUK: cymMmupyomas —  dopMupyomas,
HOPMHUPOBAHHAsI — KPUTEpUATIbHAs;, HAJAECKHOCTh M BAIMIHOCTh OLICHOYHBIX HPOLENYp H
MHCTpYMEHTOB; ucnoJib3oBanue KT B 01IeHOUHBIX MEPOIIPUATHUSAX U JIP.

OcHOBHOM Hzeel, KOTopas JIGKUT B OCHOBE (POPMUPYIOIIETO OLICHUBAHUS SIBISETCS
ujest cofecTBUs OOYUEHUIO yJallluXCsl U MPAaKTUKE YUUTENS B HalpaBieHUH dPPEKTUBHOTO
JNOCTHXKEHHUsT oOpazoBarenbHbIX Iened. Cymmupyromas OIeHKa, Mpexae Bcero, Imodo
MOABOIUT HUTOT OOy4eHHs] B paMKax OIPECIICHHOTO BPEMEHHOTO OTpe3Ka, Jubo
JEMOHCTPHUPYET PE3yAbTaThl 00YUAIOIIUXCS MOCJIe OCBOCHUS KOHKPETHOTO pasjiena yueOHOro
COJICpKAHUS.

OTreyecTBEHHBIE HUCCIENOBATENN, A TaKK€ MHOTME POCCHUHCKHE AaBTOPbI, OTMEYas
SBHOE pazfenieHne (QyHKIUI CyMMUPYIOIIEro U (OPMHUPYIOIIETO OLICHUBAHUS, HE YKa3bIBAIOT
Ha BO3MOKHOCTb MHTEIPALlMU 3TUX OLEHOYHBIX NPAKTHK. bojee Toro, cumras OCHOBHOU
¢byHkuueit (GopMHUpYIOLIEro OIEHWBAHUS, INPEIOCTABICHUE IOJIOKUTEIBHOIO OT3bIBA HA
paboty ywammuxcs [1 m ap.] nmubo, omuchiBask MHCTPYMEHTHI TakOW OLIEHKM M OTMedas
3HaYMMOCTb JJIsl HEe peryiasipHoil oOpaTHOM cBs3u [2 U Ap.], aBTOPHI Ja)ke HE YIIOMUHAIOT O
BO3MOKHOM  B3aUMOJIEHCTBMM  3TMX  JABYX  (OpM  OIIEHHMBaHHMs, a  HalpoTUB
NPOTHBOIOCTABIAIOT MX. B 3apy0eXHBIX HCTOYHMKAX JAUCKYCCHS O JIMXOTOMMHU
CYMMUpPYIOILIETO0 ¥ (OPMHPYIOIIET0 OIIEHWBaHUS NpHoOpena emie Oonbiuuii pazmax. Kak
3ameyaer M. Tapac [3], npaktuka (HOPMHUPYIOIIET0 OLIEHUBAHMSA, KaK IpaBUIIO, CTaja
MO3ULMOHUPOBATHCS KaK «XOpOIllasi», TOrAAa KaK CYMMHUPYIOILIasi OLIEHKA XapaKTepu30Bajach,
KaK «I1UI0Xas», KOTOPOM YYHMTENb [OJDKEH HE YAENATh MHOIO BHMMAaHMs, BMECTO 3TOTrO
OPUEHTUPYSICh HAa (POPMHUPYIOUIYIO OLICHKY.
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Eme omun acmekT B 00meM mnpoOJIeMHOM TI0JIe «OIIeHKa B 00pa3oBaHUU» 0C000
nomuepkuyn P. bennerr [4]. B crarbe, MOCBSIIEHHONH KpPUTHUECKOMY 0030py HpPaKTUKU
dbopMupyIOIIIell OIIEHKH, aBTOp B KadecTBE CMocoba TMOBBIMICHUS JPPEKTUBHOCTH
KPUTEPHAIBLHOTO OIICHUBAHUS B 1I€JIOM U (POpMUpYIOIIEH OICHKH, B YaCTHOCTH, YKa3bIBAaeT
y4eT METO/I0JIOTUU KOHKPETHON IPEeIMETHON 00J1acTH.

B cBsi3u c BhIIECKAa3aHHBIM, UCXO/S U3 aHAIN3a IEPEAOBOI0 MEeJaroruueckoro omnbITa
MO>KHO 3aKJIIOYHMTh, YTO UMEHHO Y4€T OCOOEHHOCTEN IMpeIMETHOM 00JacTH «MaTeMaThKa» B
mporecce OIeHUBAHUS yIEOHBIX JOCTHXKEHUH 00yJaromuXcsi He TOJIBKO MO3BOJIUT TOBBICUTH
MOTEHIMAN (OPMHUPYIOIIEH OIEHKH B HANPaBJICHMH COBEPIICHCTBOBAHMs 00pa30BaTEIbHON
NPaKTUKA, HO W OOECIEeYUT BO3MOXKHOCTh CHHEPruM (QOpM CYMMHUPYIOIIETO U
(hopMuUpYIOIIEro OllEHUBAHUSI.

[IpakTnueckas peanu3anusi NPUHIUNOB 3(P(PEKTUBHOTO OLIEHUBAaHUSA B OOy4YEHHH
MaTeMaTHKe B CUJIy €€ IMPEIMETHBIX 0COOEHHOCTEH UMEET CBOU OTIMYUTENIbHbIE YEPThI. ITO
BO MHOTOM CBSI3aHO C TE€M, YTO OIIEHOYHbIE JECKPUIITOPHI OMPENEISIOTCS B COOTBETCTBUU C
JTalaMM pelleHus] KOHKpeTHOW 3anaud. [Ipum 3ToM mnpu NpoBEAEHHM CYMMHpPYIOIIETO
OLICHMBAHMSI 3a pa3fesl ydyalluecs JOJKHbI ObITh O3HAKOMIIEHBI C ATHUMHU JIECKPUITOPAMH.
Takum 06pazom, MOTYT OBITH CUTyallMH, OCOOEHHO €ClIi peub UJeT 00 00y4eHUU reOMETPHH,
KOrJla Hapylaercs OOBEKTHUBHOCTb OIIEHMBAHMS: C OJHOW CTOPOHBI, JIECKPUITOPHI,
ompezenss IJIaH pelIeHHs 3a/adyd, BBICTYNAIOT B POJIM MOJICKa3KM M TeM caMbiM Ooiee
«cnabbley yyammecs IpOJEMOHCTPUPYIOT Pe3yabTaThl BBILIE T€X, KOTOPbIE COOTBETCTBYIOT
WX 3HaHUSAM U YMEHMSIM; C IPYrOi CTOPOHBI, €CIIM yJalluics 00JaaaeT sIBHO BbIPAKECHHBIMU
CIIOCOOHOCTSIMM K MaTeMaThKe M BUAWT HMHOM, moa4yac Oosiee palMOHAIbHBIA WU
OpWUTMHAJIbHBIM, CHOCOO pelleHus 3aJadd, TO O3HAKOMHUBIIUCH C JIECKPUITOpaMH,
OTIPEEIAIONMMHU OJJMH BIIOJIHE KOHKPETHBIN MYTh pPEIIeHHs] W MOHKWMAas, YTO OLICHUBATHCS
€ro penieHue OyJeT UMEHHO 10 3TUM JAECKPUIITOpaM, MIKOJbHUK HE CTAHET 3alHChIBaTh CBOU
croco0 pemieHusi. TeM caMmbIM, YIUTENIb MOXKET JaKe HE Y3HATh O €r0 0COOBIX CIIOCOOHOCTSIX
K MaTeMaTHKe: He TeX, KOTOpbhIe MO3BOJISIOT pemuTh 3ananuss COP Ha Bwicmui Oai, a Tex,
KOTOpbIE OMpEAENsIOT OPUTMHAIBHOCTh MBIIIJICHUS W TOTOBHOCTh K MaTeMaTUYeCKOMY
TBOPUYECTBY, TO €CTb UMEHHO MaTEMaTHUECKYIO 0JIapEHHOCTb.

CripaBeATUBOCTH pajil OTMETHUM, YTO MPU MPOBEACHUU CYMMHPYIOIIETO OLCHUBAHUS
3a 4eTBEPTh yyalluecs 3HaAKOMATCA TOJIbKO ¢ OOUIMMU KPUTEPUSIMHU, HO HE C IECKPUIITOPAMU
JUIA KaXJ0W 3a7a4i, OJJHAKO YUUTEIh OCYIIECTBIISIET OLIEHUBAHUE, OIIUPASACH OIATH K€ Ha TE
JIECKPUIITOPBI, KOTOphIE OH pa3palaThiBaeT s KOHKPETHOIO pelieHus 3afadud. B stom
cllydae Meaaror J0JDKEH ObITh TOTOB IMEPECMOTPETh CBOU JIECKPUIITOPHI B CIIydae MPOBEPKU
3a/lauM, PEIICHHOM ydaluMmcsi APYrUM CHOcoOOM, KOHEUHO K€, €CIM KOHKPETHBIM crnoco0
pelieHus He ObUT 0003HAYEH B YCIIOBUU 33]a4U.

Paspemuts omucaHHyro npoOjeMy MOXKHO, €CIM 3HAKOMCTBO Y4YalllUXCSl C
neckpunropamu 3aganuii COP Oyner ocyiecTBIAThCS HE HENOCPEICTBEHHO B paMKax TaKoI'o
CYMMHUPYIOILIETO OLIEHWBAHUS, a B MIPOIECCEe U3YUEHHUs YUeOHOTO COJAep KaHUs pa3jierna U Mpu
pemienun 3amad. [lpu stom sddekTuBHON TpHU3HAEeTCs TpueM OOy4YeHHs, MPU KOTOPOM
y4aniuecs He MOJy4aroT AECKPUIITOPHI B TOTOBOM BHJIE, a caMu pa3padaTsiBatoT ux. [Iporecc
pElIeHUs 3a/1a4H B 3TOM CITy4ae MOKET ObITh MPEACTaBICH CIEAYIOIIMMH 3TalaMu:

* yuYuTeNlb OpPraHU3yeT PelIeHHE 3a/lauld HOBOTO /sl IIKOJIBHUKOB BHJIA, 0OCYXIast C
yYaluMHUCs X0 peIIeHus;

* yuyaimumecs, ciesis 3a X0/10M pelieHus, ((UKCUPYIOT €ero OCHOBHBIE 3Tallbl;

* Ha OCHOBE BBIJICJICHHBIX ATANOB YYalIUECs CAMOCTOSTENBHO WIH IPU COACHCTBUU
yuuTesns GOpMyIUpPYIOT IECKPUIITOPHI;

* c(hopMyIHpOBaHHbBIE JECKPUINITOPHI (UKCUPYIOTCS B JIOCTYNHOW M yIHOOHOH B
JAHHBIH MOMEHT (opMe: B TeTpaasxX YYalluXcsi B KaueCTBE KOMMEHTapUeB K PELICHHUIO
3aJla4M WIKA Ha JOCKE YUMTEJIEM, WM NOJTAIHO AEMOHCTPUPYETCS C TIOMOUIBbIO AIEKTPOHHOU
JOCKH U T.II.

3ayaua. Pemmre ypaBHenue: Sin 3x +sin x —4sin®x =0,
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1 crroco6 2 crmoco0
2 v
1 Oran 1 Dran

sin 3x+sin x—4sin*x=0;
2sin 2xcosx —4sin® x =0;

sin 3x +sin x—4sin® x=0;
3sin x —4sin® x +sin x —4sin* x =0;
4sin x —8sin* x =0;
Heckpunrop
Hcnone3yer ¢GopMmyiny cuHyca TPOWHOTO
yria. YIpouaeT ypaBHEHHE.

Heckpunrop
Hcnonw3yer hopMysly CyMMBI CHHYCOB.
L 2
2 Drar.
4sin xcos® x—4sin® x =0;
Heckpunrop
Hcnons3yer ¢hopMyay cHuHyca ABOMHOIO yria.
v
3 Dran
4sin x(cos2 X —sin 2 x): 0;
4sin x=0 )
[cos2 Xx-sin?x=0
Heckpunrop

BeiHocuT 0OmMIT MHOXHTENIL 3a CKOOKH U
3aMEHAET YPaBHEHUE COBOKYITHOCTHIO.

v
2 Dran
4sin x(l— 2sin 2 x): 0;
4sinx=0 |
1-2sin?x=0’
Heckpunrop

BreiHocHT 0OIMI MHOKHTEIb 3a CKOOKHM W
3aMeHSeT YpaBHEHHE COBOKYITHOCTBIO.

v
4 Dran
4sin x=0; x=z, neZ,
Heckpunrop
Pemraer mepBoe ypaBHEHHE COBOKYITHOCTH,
WUCMONB3yd  YacTHBIA  claydail — perieHus
MIPOCTEHIIEro TPUTOHOMETPUIECKOTO
YpaBHEHUS JJISl CHHYCA.
v
5-6 Drambt
cos2x =0;
Heckpunrop

[Tpeobpasyer BTOpOE ypaBHEHHE, HCIIOIB3YS
(dbopMyiry KOCHHYCa JBOHHOTO yTIiia

2x:£+7zk, kel x:£+ﬁ, xel.
2 4 2
X=m, neZ, x:£+ﬁ, xel.
Otger: 4 2
Heckpunrop

Pemaer MOTY4HBIICECS ypaBHEHUE,
WCIONB3ysd  YACTHBIA  Cllydaid  pelucHus
npocreimero TPUTOHOMETPUUECKOTO

YpaBHCHUS OJIsI KOCUHYCA. 3anmceIBaeT OTBET.

v
3 Dran
4sin x=0; Xx=m, nelZ.
Heckpunrop
Pemraer nepBoe ypaBHEHHE COBOKYITHOCTH,
WCIOJB3Yd YaCTHBIM  ClIydadl  pelieHus
MpOCTENIIIEro TPUTOHOMETPUUECKOTO
ypaBHEHMUS JUIsl CHHYCA.
v
4-5 Drambl
. V2
., SIn X = 7
sin?x==: :
. 2
sin x=——
2
Jeckpunrtop
Pemaer BTOpOE ypaBHEHHE COBOKYIHOCTH,
mepexons OT  KBAaJApPaTHOLO  ypaBHEHUS
OTHOCHUTENBHO CUHYCa K COBOKYITHOCTH JIBYX
MPOCTEUIINX TPUTOHOMETPUUECKUX
ypaBHEHUI.
Vs
x=(-1)"=+mm, meZ
4
141 T
x=(-1"=+ad, leZ
4 1503051
7K
X=—+—, kel
2
T 7K
X=m, neZ, Xx=—+—, kel
OrTBer: 4 2

Heckpunrop
Pemaer ypaBHEHHS COBOKYIMHOCTH, WCIIOJIb-
3ysi (hOPMYILy pEIIeHHUs] MPOCTEHIINX TPHUro-
HOMETPUUYECKUX YypaBHEHWH JUIsl CHUHyca H
00beqUHSET PEelIeHUs. 3aliChIBAET OTBET.

Pucynox 1. J[Ba crioco0a mo3TanmHoro peiieHus 3a1aud 1 OMUCaHUe IECKPUTITOPOB
IUTSL KQKIIOTO criocoba
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Ecnmu 3amawa mpenmosiaraer W Ipyrod Cmoco0 pemieHws, TO Y4YUTElb MOXKET
MPOAYMAaTh OPraHU3aLUI0 PAOOTHI 10 OOHAPYKEHHUIO 3TOTO CII0CO0a U COCTABIICHUIO JUISI HETO
IbTEPHATUBHBIX JECKPUITOPOB. DTO MOXKHO OCYIIECTBUTH cCpa3y >Ke IOCie IEepBOro
pemieHusl 3ajaud B KJIAcCe€ CO BCEMH YYaIUMHUCS WIM TPEIJIOKUTh B KayecTBE
CaMOCTOSITEIIbHOW pabOTHl AJIsl OTIENBHBIX, HanOoJiee COCOOHBIX MIKOJIBHHUKOB. lIpuBenem
IpUMEp MOSTAIHOTO PEHICHHs 3a/Ja4d M HAOOpBhl JAECKPUITOPOB ISl Pa3HBIX CIIOCOOOB
peuieHus (pucyHok 1).

HpI/IMe‘-IaTCJH)HI)IM JJIS HaHHOﬁ 3aa4yu ABJIACTCA TO, YTO IPHU OCYIICCTBIICHUU KAXKIOT'O
croco0a pemIeHUs] TaKKe BO3MOXKHBI PaziIMYHbIE pPEANM3alUd OTACIBHBIX ATamoB. Tak,
HalpuMep, Ha IIATOM 3Talc ICPBOTO croco0Oa peUICHUs, ydJallUCCsa MOTYT HC BCIIOMHUTDH
dopmMyTy KOCHHyca JBOWHOTO yrjla, a pemiaTh BTOPOE YpaBHEHHE MOJyYHBIICHCS
COBOKYITHOCTH, PAa3JIO)KWB €r0 Ha MHOXHTEIW C HCIOJB30BaHHEM (OpMYIBl pa3HOCTH
KBaJPaTOB U MEPEXOJA K PEIICHUIO OJTHOPOJHBIX TPUTOHOMETPUUYECKUX YPABHEHUH IEPBOTO
nopsiaka. B aTom cinyuae perenue Oyaet 6osiee rpoMo3akuM. OOCYKACHHE TaKOTO PEIICHUS
Ha oJrane pedUIeKCUM MO3BOJIUT AaKTyaJIu3UpOBaTh BAaXKHOCTh 3HAaHUS Bcex (Gopmyi,
OTHOCSIITNXCS K H3y9aeMOMY pas3zeny.

B xome Takoit paboTHl TPOHMCXOAMT OOBEOMHEHWE TIpoIlecca pEIIeHHs 3aJaqd
(oOyuarommuii KOMIIOHEHT) W TMporecca pa3pabOTKW U YSICHEHHS TeX JEeCKPUIITOPOB, Ha
OCHOBAaHMMU KOTOPBIX MOXHO YCTaAaHOBUTH YPOBCHb BJIAJICHUA COACPKAHHUEM H3Yy4acCMOTI'O
pasgena B o0beMe, TpeaycMaTpUBaeMOM JaHHOW 3amadedl (KOMIIOHEHT OIICHHBaHUS).
[TosTomMy paGoTa MO ONMUCAHWIO NECKPUIITOPOB B TIPOIIECCE IMOITAITHOTO DPEUICHHS 3aaad
ofOecrieunBaeT JOCTHKEHUE HE TOJIBKO MPEAMETHBIX (0Oyyaromux) 1enei, Ho crocoOCTBYeT
JOCTHXKEHHIO  00pa3oBaTelbHBIX  PE3YJIbTaTOB, KOTOpblE€  TPHUHATO  HAa3bIBaTh
HAAMPEAMEHTHBIMU: Yy Yydaliuxcsi (QOpPMUPYIOTCS HaBBIKM pa3pabOTKH ajlrOpUTMOB WIIU
AITOPUTMUYECKHUX MPEANUCAHUH, JIKAIIUX B OCHOBE PEUICHUs 3a/a4; pa3BUBAaeTCA THOKOCTD
MBIILJICHHS; TOBBIIIACTCSI CHUCTEMHOCTh 3HAHWNW M YMEHMil; BbIpaOaThIBAIOTCS HABBIKU
CaMOKOHTPOJII U CaMOOIICHKHA. B 3TOW CBs3M elie OJHUM 3HAYUMBIM ATalioM B TOJ0O0HOM
paboTe SBISETCS HCIOJNb30BaHHE, COCTABJIEHHBIX YYallUMHUCA, JECKPUIITOPOB IS
OpraHM3allii OIEHUBAHUS TMPU CAMOKOHTpPOJE, B3aUMOKOHTpOJE, a TaKXe Ha »JTare
CYMMHUPYIOILIETO OI[CHUBAHUSI.

OueBuaHO, uTO MOAOOHAsI paboTa ¢ 3aAayeii NoTpedyeT NOMOIHUTENbHBIX BPEMEHHBIX
pECYpCOB, TOATOMY LI€7IecOo00pa3HO HE CTPEMHTHCS COCTaBJIAThH JECKPUIITOPBI K KauJ0H U3
pelaeMbIX 3a7ad, a TOJIBKO K 3a/JadaM HOBOIO THIA, JUOO K TeM, KOTOpble Hauboliee
XapaKTepHbI AJIS U3y4aeMoro paszena U OyIyT COCTaBIIATH OCHOBY 3aJaHHs CYMMHPYIOIIETO
olleHMBaHMs. [7aBHOe, JenaTh 3TO HE OT CiIydasl K ClIydar, a CHUCTEMaTH4eCKH, TOrjaa y
IIKOJIbHUKOB MOCTETIEHHO OY/IeT CKJIaIbIBaThCsl IOHUMAaHUE TOr0, KaK OLEHUBAIOTCS PEIICHUS
HE TOJIBKO 3a/1ay, JJIsi KOTOPBIX ObLIN CHOPMYTUPOBAHBI JECKPUIITOPHI, HO U JIPYTHUX 3a]1ad
npenMeTHoil oOmactu. boiiee Toro, HeoOX0AUMOCTH COPMYITHPOBATH JAECKPUIITOPHI
BBIHYX/Ia€T IIKOJHFHUKOB 0O0Jiee BHUMATEIBHO OTHECTUCh K OCMBICICHHUIO KaXKJIOTO dSTama
pEIIeHUs, YTO MO3UTUBHO OTPA3UTCS Ha TIyOMHE OCBOEHHS yueOHOoro coiepxanus. [lanee B
pamkax moaroroBku kK COP umu COY MIKOJNBHUKHA CAaMOCTOSITENTFHO WIJIM TPU TMOMOIIU
YUUTENS MOTYT CUCTEMATH3UPOBATh JIECKPUITOPHI, BBIICIUTh TIOBTOPSIOIIUECS UITH TIOXO0KUE
U ellle pa3 OCMBICIHUTh PEUIeHHs TeX 3a/1a4, K KOTOPBIM JaHHbIE IECKPUITOPHI OTHOCUIINCH, a
Takke OOpaTUTh BHHMAaHHE HA T€ JECKPUIITOPHI, COOTHECEHHE KOTOPHIX C MPEIMETHBIM
collep’)kaHWeM MM He 10 KOHIA $SICHO. Takum o00pa3oMm, MOATOTOBKAa OOYYarOIIUXCS K
CYMMHUPYIOIIIEMY OLIEHUBAHUIO CTAHET 00JIee OCMBICIIEHHON U CAMOCTOSITEIBHOM.

Bce ckazanHOe MO3BOJISET MPU3HATH MOJO0HYI0 PabOTy B Ka4eCTBE OJHOM M3 MPAKTUK
obecreynBaroINX B3aUMOCBS3b (POPMUPYIOIIETO OIIEHUBAHUS C CyMMUpYIOLIEel oreHko. U,
KpOME TOTO, Takas MpPaKTHKa IMO3BOJSET HE MPEAOCTaBIATh UIKOJBHHUKAM JECKPUIITOPHI
uMeHHO HernocpeacTBeHHO B pamkax COP. Ilpu 3Tom He OyaeT HapyllleH OJWH U3 3HAYUMBIX
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MIPU3HAKOB KPUTEPHATHLHOTO OIICHWBAHUE — 3HAHHE O0YYAIOIIMMHUCS KPUTSPUEB, TIO KOTOPHIM
Oyner oleHHMBAaTbcs WX ydeOHas pabota. Beap MpoOCTO O3HAKOMIIGHHE NIKOJBHUKOB C
KpUTEpUSIMH B MUCHBMEHHOM BHJIE WJIM NPHU YCTHOM WX O3BYYHMBAHUU YUUTEIEM — ITO HE
caMoleNIb KPUTEPHAIbHON OLIEHKH, TIOCKOJIBKY HE JIeNlaeT caMo 1o cebe HaMHOTO Mpo3pavyHee
MpoIecC OLIEHUBAHUSA, B OCOOCHHOCTH JUIS IIKOJIBHUKOB C HU3KUM YPOBHEM OOYYEHHOCTH H,
HAlpOTUB, YSCHEHUE KPUTCPUEB U OCOOCHHO JCCKPUIITOPOB B CBS3U C MPEAMETHBIM
KOHTEKCTOM HE TOJBKO OOECIeYrBaeT OCO3HAHME YYAlIMMHCS CTaHIAPTOB OIICHWBAHUS, a,
CJIEIOBATEIILHO, U TOTO, B KAaKOM HANpPaBIICHUH HYKHO JIBHUTAThCS, YTOOBI YIYYIIUTH CBOU
y4eOHBIC TOCTHKEHHUS.

MOHO TPEeMIOKHUTh M €IIe OJHO HaNpaBJICHWE HHTETpalud (POPMHUPYIOIIETO |
CYMMHpPYIOIIETO OLEHHBAHMSA. OTO HANpaBIICHHE TIO3BOJSET pPEaTH30BaTh IPHHIUI
HEeTPepBIBHOTO MOBTOPEeHHS. OHO 0COOCHHO BXXHO B OOYYEHHH MaTeMaTHKE, MOCKOJIbKY B
CWIy €€ TMpeIMeTHON crnenu(uKr Hemb3si OBITh YBEPEHHBIM B TOM, YTO H3YYCHHUE
MOCTIEAYIONUX Pa3/eNIOB TUCIHUIUIMHBI OyAeT YCHEIIHBIM B CIydae, €CIH NpeAbLIyIIui
paszen He ObUT JOCTATOYHO XOPOIIO MOHAT W YCBOECH, JUOO 3a0bUICS C TEUCHUEM BPEMEHHU.
JlaHHOE HampaBJCHHWE ONpENeNseTcs TeM, YTO CYMMHpYIOIIas OIeHKa He JOJDKHA
BOCIIPHHUMATHCSA HH IIKOJIHHHUKOM, HHM YYHTEJIEM KaKk OKOHYAHWE OMPEICIICHHOTO JTara
oOy4yeHHs. Y4YHTeNnb JOJDKEH TIPOIyMaTh BO3MOXKHOCTh OpTaHW3allMM  Pa0OTHI IO
YCTaHOBJIEHUIO NPUYUH OMIMOOK OOHapy:keHHbIX npu pemeHuu 3agad COP wmun COY u
MMOMOYb OOYUYAONIUMCSI COCTAaBUTHh WHIMBHIYAIbHBIM TUIAH KOPPEKIIMH 3HAHUK W yMEHUH.
Takum 00pa3oM, CyMMHpYIOIIEe OIEHMBAHWE CTAHOBUTHCS OCHOBOW st (DOPMUPYIOMIEH
OIICHKH.

B 3akmroueHnn 3amMeTM, 4TO MHTETparus (popMUpyIOMEed U CYMMHUPYIOMICH OIICHOK
MOMOYKET 00eCHeunTh COXpaHEHHE UX MPEUMYILIECTB U MPU ATOM KOMIIEHCHPOBATH T€ UX
aCreKThl, KOTOpbIE CUMUTAIOTCA MpoOIeMHBIMU. OTMETHM TaKXke, YTO JAUJAKTHKO-
METO/IMYECKOE U TEXHOJOrMYecKoe OOecliedeHHe U COMPOBOXKICHHE PACCMOTPEHHBIX B
CTaTbe IMOJAXOJI0OB  B3aUMOJEWUCTBHUA U  B3aUMONPOHUKHOBEHHMS CYMMHPYIOIIUX U
(hopMUPYIOLIUX OLEHOUHBIX MPAKTUK TPEOYET CrielnaibHOrO UCCIIEeIOBaHUS.

HUccneoosanue ¢unancupyemcs Komumemom nayku Munucmepcmea obpazosanus u
nayku Pecnyonuxu Kazaxcman (epanm NeAP08956027 «HMHnHuosayuouHble nooxoovl K
OYEHUBAHUIO YUEOHBIX OOCMUINCEHUN 00VUAIOWUXC 8 YCA08UAX OOHOBIEHUSL COOEPIUCAHUS.
MaAMemMamuyecko20 00paz06anus).
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OU3UNUKA ’)KOHE MATEMATUKA CABAKTAPBIHJIAT'BI 3AMAHAYU
TEXHOJOTASJIAPABI HAUJAJAHY SICTEMECI )KOHE EPEKIIEJIIKTEPI

Hlor:xkanosa M.b.
(M. Kosvibaes am. CKY)
HMlornaesa K.K.

(KPYYOH)

OKy ypaiciHae KapaTbUIBICTAaHY TOHACPIH OKBITYJA aKMapaTThIK TEXHOJOTUSIIAPIbI
KOJIJaHy — OKBITYABl  JapalaHAbIpyIbl KYy3€re acbipyFa, OUTIMII TEpPEHIETyre >KOHE
KETUIJIpYre MYMKIHJIK Oepenl, COHbIMEH KaTap CTYJICHTTEp KOMIIbIOTEpAl MaliJaaHbll,
KEeMILILUTIKTep/l TY3€Til, IamajaH ThIC )KYKTeMeJep/l imiHapa kosaasl. Kaszipri tanaa xaHa
aKMapaTThIK TEXHOJOTHUSUIAP OKY YPIICHIH COTTI OOJYBIHBIH KaXKETT1 MIAPTHIHBIH OlpiHe
aitHanpl. Kasipri agaMHbIH KapaTbUIbICTaHy OUTIMIHIH JKajiIbl jKYHECIHJE HETi3r1 OPBIH/bI
¢uzuka MeH MaTeMaThKa anajabl Jen aiTcak apThlKk Oonmac. JKapaTeuibicTaHy
FBUIBIM/IAPBIHBIH  OCEpiHEH FBUTBIMU 3epTTEYJIEPHAiH J>KaHa OarbITTapbl JaMHIBI, Oacka
FRUIBIMJIADMEH TYHICKeH Ke3/leé KOFaMHBIH WHHOBAIMSUIBIK JIAMYBIHBIH TEXHHKAChl MEH
TEXHOJIOTHSUIBIK 0a3achl Kypblaaapl. Kazipri maHgaemusi yakbITBIHAA OKBITYIIBIHBIH KOCIOH
MIHAETTEpiHIH Oipl — (u3MKa MEH MaTeMaTHhKa IOHJEPIH OKBITYAbIH 3aMaHayH FbUIBIMU
HETI3JIEJITeH OMICTEpPl MEH KYpalJapblH, OHBIH IMIIHJE SJICKTPOHIBI OKBITY KYypasJIapbiH
KOJIaHyMEH KaTap aK[maparThlK »OHE KOMIIBIOTEPJIIK TEXHOJOTUsIapasl 9p cabakTa
nananany MiHJETI.

DIEeKTPOHBI OKBITY KYpalAaphl op TYPIl icke achlpy (popMamapbIMEeH epeKiieneHe
MOHJIIK  OaFBITTapIBIH EpPEKIIeNiriHe Jie, 3aMaHayh KOMIIBIOTEPIIK TEeXHOJIOTHIAPIbIH
MYMKIHIIKTEpiHE Ae OaimaHbICcThI [1].

du3rka )KOHE MaTeMaThKa OKy MoHJepl OOWbIHIIA 3aMaHayd S3JICKTPOHIBIK OKBITY
XKYHeci KeJeci TYpJe YChIHBUTYbI MYMKIH:

- BUPTYyaJibl 3epTXaHalIap, 3epPTXaHAJBIK MPAKTUKYMAAP;

- KOMITBIOTEPJIIK TPpEeHaXepap;

- TeCTUIeY JKoHe OakplIay OaraapiamManapsl;

- OMBIH OKBITY OaraapiiaMasapsl;

- OaFrmapiaMaIbIK-9dICTEMEITIK KeIeHIED;

- MOTIHAIK, TrpadUKalbIK >KOHE MYIbTUMEIHANBIK MaTepualgapbl KaOIbIKTalFaH
AIIEKTPOH/IBIK OKYJIBIKTAP;

- TUIIEpCUITEMENIep KYyHeci;

-moHre  Oarmapinanrad  opramap  (MUKpOMHpJEp,  HUMHTALUSIIBIK-MOACIACY
OarapiiamMaapsl);

- MyJbTUMEIUSIIBIK PECypCTap KUBIHTBIFbI;

- aHBIKTaMajap MEH SHLUKJIONeaAusIap;

- aKMapaTThIK-13JIecTipy XKyHenepi, oKy Jlepexrep Gazanapsr;

- 3USATKEPIIIK OKBITY XKyHenepi [2].

binim Gepy ypaiciHzie 37MeKTPOHIBIK OKBITY KYpajlapblH KOJJaHy — OKBITYHIbUIApPFa
KOCBIMIIIA JTUAAKTUKAIBIK MYMKIHIIKTEp Oepelli KOHE aKMapaTThIK-KOMMYHHUKAUSIIBIK
TEXHOJIOTUS KypalJapbl OKBITYIIBI MEH OKYIIbl apachlHIarbl >keied Kepi OailiaHbICTHI
KaMTamachl3 eTyi Je ce3ci3. Ochl opaiiia MoHAI OKBITY OapbIcaH/ia MOTHBAMUSJIAHJIBIPYIbI
yYMBITHAFaH >KeH. OKIHIIKe opail kel cTyneHTTepre cabakka JereH alTapIbIKTai
KbI3BIFYIIBUIBIK JKOK Jeyre jae Oonaabl — OyHBIH €31 Oip yikeH Macene. JlereHMeH, op
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MoceNeHIH mememi ne Oap, siFHM cebenTepiH Oaranay jKoHE TYCiHy. OpHHE OJjlap Kerl,
oJIapJIbIH Keibipeynepin aiiTap OoJicak:

- OKY MaTepUasbIHBIH KOIITIir1, 0J1 KEHIHHEH el JKep/e Mai1alanblIMayIbUIBIFbI;

- CTYIEHTTIH ©3JCpiHIH ICHUXOJOTHSUIBIK  KAayilNCi3AIriH  cakrayra JercH
CeHIMIUTIriHIH 00IMaybl;

- CTYOSHTTEpPAIH MaTepuaijabl KaObuIIay JCHTCWiHIH op Typii OojybIHA
0aiIaHBICTHI OJIAp OKBITYIIBIAAH Op TYPJIi KapbIM-KaThIHAC MOJIENIBIACPIH KYTeIi.

CoHBIKTaH, OKBITYIIBI ©31HIH op cabarblHIa ©31HIH TeTaOTHKAIBIK IIeOepIiria
KepceTe OUTyl KepK, SFHU alIblHOA OTBIPFaH op CTYACHTIH ©3iHIH TOHIHE JereH
KBI3BIFYIIBUTBIFBIH OSITBITT KaHa KOWMaH, CTYACHTTIH OHIay epeKIIeNiriH TaHBIM, dpPTYpIi
TMeIar OTHKAIIBIK TEXHOJTHSIIAP/I6I OPBIHIBI MTalilajlaHa OThIPpa MaKCaThIHA JKETY.

Kazipri op aeHreiineri oKy OpBIHIAPBIHAA ISCTYPJl OKBITY KypaylapbIMEH KaTap
KOMIBIOTEpIIEp, WHTEPAKTHBTI TaKTajap, IUIAHIIETTEp, cayallHama >Kyierepi, HWHTEepPHET
MaTepHangapsl KoJgaHbutafpl. Pu3nka MEH MaTeMaTHKa IIOHJEepi OKBITYIIBUIAPBl 03
cabaKTapelHIa OKBITYIBIH 3aMaHayd KYpalapblH KOJIAHBIIN, OJIApIbl YHBIMAACTBHIPYABIH
Kelneci (popManapblH aTar Tyre 00J1abl:

- 3epTTey cabarkH ;

- KOMITBIOTEPJIIK TEKCEPYMEH ecernTep/l menry cabarsbl;

- KOMIIBIOTEPIIIK MOJIeITh, BUPTYaIIbl 3epTXaHANIBIK KyMbicTap [3].

Cabax OappICbIHAA CTYJNEHTTEpre ILIArblH KeJieMJe 3epTTeYIIUTIK Tarcelpma Oepir,
OHBIH 13JCHYIIUTII' MEH IIbIFApMAaIlbUIBIFBIH JKOHE MICEJICHI HICIy JKOJIIapblH TeKcepy. SIFruu
CTYJIEHTTEP TOYyeJICI3 MIBIFApMAIIAIIBIK YPAICTE OUTIM anapbl Oenrimi, OyIT skep/ie OKBITYIIA TEK
OuTiMai urepyle KeMekini posiH aTtkapanpl. Cabak MOHII JKOHE aKMapaTThIK JKEJire
KOJDKETIMA1 OOJIybl YIIIH HWHTEPAKTHUBTI TaKTaHBIH Ja poOJi a3 emMec. Op TOITaFbl
CTYIIEHTTEpAIH OUTiMIIEepi MEH oiay KaOuleTTepi opTYpil COHIBIKTAaH, TOMTapra OeJim, op
TONTHIH KOMIOACHIBICHIH caiiiar, OUTIM IIBIHBIHA, aTaJdFaH TaKBIPHITITHI TYCIHYAIH IIaphIKTAY
merine Oipre jKeTce NeHrensepl HEeFYpJbIM a3 CTYACHTTEpPre ajfa YMTBUIyFa MOTHBAIIUS
6omap exi. Ocel opaiifia ChIH TYPFBICBIHAH OMJIay TEXHOJOTHSICHIH KOJIJIaHy Aa KoJaiiasl. ChlH
TYPFBICBIHAH Oilllay JAETeHIMI3 — albIHFaH HOTWXKENEep/ll CTaHIapTThl KOHE CTAaHIAAPTTHI eMec
XKarJainapra, Mocelnenepre KoJjjaHy YIIH JOTMKa MEH KeKe TMCUXOJOTUSIIBIK TOCUT apKbLIbI
aKmaparThl TalnAay MYMKIHIIrL. By ypiicke jkaHa uaesiapra alibIKThIK TOH.

Culn mypaolcolHaH ounay
oyn mayeicis | aknapam CblHU | cYpakmap CeHIMOI Oanenee | aneymemmik
ounay ounayoviy KOWOaH  JicoHe | Heli30ell2eH. ounay

COH&bl HYKMeCI | uewiiemin
emec, bacmay | macenenepoi
bonvin MyciHyOeH
maowvLIaos. bacmanaowl.

ChIH TYpFBICBIHAH OMJIay TEHOJIOTHSICBIHBIH OAICTepl Keleci MIHJEeTTepJi IIeuryre
CeNTIriH TUT13e.:

- OutiM OGepy MOTHBALMACHI: OKY YPHICIHIIE KBI3BIFYIIBUIBIKTBI apTTBIPY JKOHE OKY
MaTepHalbiH OelceH i Kabbuiaay;

- aK;mapaTThIK CcayaTTBUIBIK: Ke3 KeJNreH KYpJCNUIIKTeri akmaparneH aepoec
TajaMaiblK JKoHEe Oaranay )KYMbIC iCTey KaOUIeTiH TaMBITY;

- QJIEYMETTIK KY3bIPeTTUIIK: KOMMYHUKATHUBTIK JaFbUIap/Abl KaJbITACTBIPY >KOHE
OLTIM YIIIH KayankepiiTik[4].

TonThIK  JKYMBICTBI, OKYy MaTepHajblH MOJENBACYAl, pPOJAIK  OWBIHIAPIbI,
HiKipTajgacTap/ipl, jK€Ke >KOHE TOITHIK >K00ajdapAbl KAMTUTBIH ChIH TYPFBICBIHAH OMJIAybl
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JAMBITYFa apHAJIFaH 9JIICTEMEIIK 9IicTep OUTIM allyFa BIKIAJ e€Te/ll, Ma3MYHIbI TEPEH UTepyi
KaMTaMachl3 €Tefl, CTYIEHTTEPIH IOHTE JETeH KbI3BIFYIIBUIBIFBIH apTThIPAIbl, QJICyMETTIK
KOHE KEKe JarbUIapbl JaMbITA bl

Xorappina arajblll ©TKEH OMICTEp MEH TEXHOJIOTHSIIAp CTYAEHTTEpHiH Ooamax
MaMaH OOJBIN KaJblTaCyblHa 30D BIKMAJBIH TUT3eNl. OpuHe, OutiM Oepy OapbIChIHAA
OKBITYIIBIHBIH OPHBI 06JIeK, SFHU CabaKThl KYPridy IEHredi MEH oIICTeMeNiK medepiiri
JKOFapbl OKBITYIIBI aJIbIHAA OTBHIPFAH CTYACHTTEPAIH OUIIMIH OJaH opi IIBIHIAW TYCIEK.
Bonamak mamaH WeciH Aaspiayna IMOHHIH EpEeKIIeNiriH ecKepe OThIpa OKYy OIICTeMEINiK
KeIIeHAep AaspiIaHblll KaHa YohMail, op cabakra caH KbIPJIbI )KOFaphl 9MIICTEMEIIIK JICHTelIe
’KOHE 3aMaH Taja0bIHA Call ©Tyl MIH/IETTI.
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®U3UKA IIOHIHIH OKY MATEPHAJIbIH YCBIHY/IBIH OPTYPJI
KE3EHJEPIHJIE OHJIAITH KYPAJIJIAPIBI KOJJAHY EPEKIIEJIKTEPI

Ilor:;kanosa M.b.
(M. Kosvibaes amvinoasvi CKY)

Kazipri ©6imim Oepy mapamurmackiHaa OuIiIM Oepy HOTHIXKECI TYJICKTIH OuTiMi,
JaFabuIapbl MEH JIaFIbUIAPBIHBIH HAKThl JKUBIHTBIFBI €MEC, OHBIH J>KaHa OuliM MeEH
JTaFapuUIapael 03 OeTiHIe ally, ©31H JKOHE IC-opeKeTiH Oapabap Oaranay, ©3iHIH OMIpJIiK
TPAEKTOPHUACH MEH ©31H-631 JaMBITYBIH ko0anay KaOuteri O6ombim Tabbutambl. Kepcerinren
HOTHIKEJIEPTe KeJeci e3repicTepci3 KOJI )KeTKi3y MyMKiH emec. bipinmineH, Outim 6epy ypaici
cyOBeKTUIepiHiH (CTYIEHTTEPAIH, OKBITYIIBUIAPJBIH) OUTIMHIH ©3iHe JereH Ke3KapachlH
©3repTy KaKeT: OyJI «KakeT OOJFaH >KarJIaiiia» alblHFaH «OuTiM, OUTIK oHE JaFAbLIapIblH
KUBIHTBIFBI» €MEC, JKEKE TYJFa YIIIH KYMBIC ICTEHTIH »KOHE OHBIH €HOCK HapBIFbIHJIAFbI
KYHBIH apTThIpaThiH Kanutaji. JleMek, CyObeKTUIepAIH OpKaNHChIChl HEHI XKOHE HE YIIIH OKY
KepeK eKeHIH TyciHenil. EkiHmIineH, CTyAeHTTIH OKyIIbIgaH OoJialak MaMaH MO3UIMSICHIHA
e3repyi Kepek, OyJl: OHbIH MakcaT KOI Ke3eHIHeH OacTam HOTHXKelepai Oakpliay MeH
Oaranayra neifiHri OuriM Oepy YpaiciHiH opOip Ke3eHiHe OeNCeH/Il KAaThICYbl; 63 KO3KapachlH
Ou1ipyre >KOHE OKY MIHJAETTEepIH MISMIYAIH OpPTYpJi TOCUIAEpiH i3€yre BbIHTAlaHYbI;
peduekcuBTI JaFapUIapAbl  JaMbITy. OKIHIIIKEe opail, facklpiap OoOWbl KaJblITacKaH
CBIHBINTBIK OUTIM Oepy Kyieci HHepTT1 )KoHE JKOFapblla aTajlFaH e3repicTep YIUIIH OKbITYIIbI
TapanblHAH YaKbIT MEH HAKThI IC-KUMBLIT KaXKeT, OFaH Koca AYHHUE KYy3l JepTi NaHAeMHUsFa
0alimaHBICTHI KAIIBIKTaH OKY Aa 0ap. Temenae ¢u3nka MoHIH KAIIBIKTBIKTaH OBIKTY (hOpMaTHI,
SIFHU OHJIAWH peXUMJIe OKBITY MBICATBIH/A OKBITYIIIBI OYJT YIIIiH HE iCTey KepPEeKTITiH KbIcKala
KapacTelpambl3. CTyaeHTTepAl OenceHai TYpASHIIpYIl KbI3METKE KOCy YIIIH cabakThIH op
Ke3eHiH/Ie oflap cabaKThIH COHFBI HOTHIKECIH >KOHE OHBIH MaHBI3JIBUIBIFBIH HAKTHI TYCIHY1
kepek. COHIBIKTAH Ca0aKThIH MAaKCAaThIH TYXXBIPbIMIAy HAKTBl OUTIMre, MaF[blIapra >KOHE
KEKe HOTIDKEJIepre apHaJIFaH HYCKayJap/bl KaMTybl kepek [1].
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O31H/IK )KYMBIC OKBITYIIBIHBIH YCHIHFAH TalChIpMaiapblH OPBIHAAYABIH €H YTHIMJIbI
TOCUTIEPIH 13C€YMEH, )KYMBIC HOTHKEIIEPIH TalayMeH OalIaHbICThI CTYISHTTEPIIH OeNICeH I
aKpLI-OM opekeTTepiH KaMTuabl. CTyIEHTTEpHiH TAyelCi3AIriH KaJbIITACThIPy TYpasbl
aiiTkaHga, Oip-OipiMeH THIFBI3 OalIaHBICTBI €Ki MIHAETTI ecTe ycraraH jkeH: 1) OuriM
AITyIIBIIAPABIH TaHBIMIBIK IC-OpEKETiHIe NepOecTiriH NambITy, SFHH OJapAbl €3 OeTiHie
OLTiM amyra yipery. 2) OULTIM alymIbuIapsl OKY-)KATThIFy MEH IMPAKTUKAJIBIK KbI3METTE 03
Oerinmie OuTiMaepiH Koimanyra yipery. COHFBI KbUIAAPBI CTACHTTEP/IH O31HIIK KYMBICHIHA
JIETeH KBI3BIFYIIBUIBIK €9YIp ©CTi, OKYy YPAICIHIEe ©31HIIK KYMBIC YJIECi apTThl, OHBI THIMII
YUBIMJIACTBIPY/IBIH dJIiCTEMEeCi MEH JAHUIAKTUKAIBIK Kypajaapbl alKbIHBIPAK OeNTUIeH/IL.

[Icuxonorrap MeH MyFaTIMIEPIiH COHFBI 3€PTTEYJIEPi TOYEICI3 OKY iC-OpeKeTi Typabl
UTIMJT1 JKOFapbl JIeHrelre ketepal. AKNapaTThlK TEXHOJOTUsIapApl MEHrepy — OutiM Oepyaiq
3aMaHayd CamlachlHBIH Kypamjac Oeiiri eKeHairi Oenrur. AKMapaTThIK-KOMMYHHUKAUSIIBIK
TEHOJIOTHSIIAP/IbI  KOJJAAHYMEH ca0aKTa >KYMBICTHI YHUBIMJIACTBIPY OKY MOTHBAIUSCHIMCH,
OUTIM aJTyIIBLIIAPIbI apaJIbIK aTTecTaTTayFa JalbIHIayMeH OalaHbICThI MOCENIeNep Il Meuryre
KOMEKTECe/l, KaJIMbl *KOHE MOHAIK KY3bIPETTEepAl KaJbIITaCThIpyFa MYMKIHIIK Oepedl —
MaKCaTKa KoHE OFaH KOJI KETKI3Yy TOCUIAepiHE CyHeHe OTBIPBII, 63 KbI3METIH YHUBIMIACTHIPY,
KYMBIC KaFJaiblH Tayjay, arbIMJIaFbl JKOHE KOPBITHIHIBI OaKbLIaydbl JKy3ere aceipy, 3
KbI3METIH Oarajiay >KOHE TY3eTy, KociOM MIHAETTepAl THUIMII OpbIHAAy YILIIH KaXKeTTi
aKmaparThl 13JIey, KOCIOM KBI3METTE aKIapaTThIK-KOMMYHHUKAIUSIIBIK TEXHOJIOTHSIIAP IbI
naviganany. Ocplnaiiimma, OuTiM Oepy/l KaHFBIPTY asChIHAA TEAaror KbhI3METIHIH HETI3T1
MIHJET] — €H aJJbIMeH OUTIM alylIblIap/IblH KaOlIeTTepiH JaMbITyFa Ha3ap ayJaapa OTbIpPHII,
KaHa OUTIM Oepy TeXHOJIOTHsIIapbIH KogaHa o6uty. KoMmbroTepitik TeXHOIOTHsIIap KOCHIMIIIA
aKmapar Ke3JepiH TaOyra, (PU3MKAIBIK HKCIIEPUMEHTTEPAl KOPCETyre, OKYy MaTepHasbIH
JTUHAMUKAJIBIK CYPETTEpMEH, rpaduKTepMEH, KECTEJIEPMEH CYHeMelieyre MyMKIHIIK Oepe/ti.

®usnka  cabakTapblHIAa  CTYIACHTTEPMIH  O3IHIIK  TaHBIMIBIK  IC-OPEKETIH
KaJIBIIITACTRIPYy/1a AEMOHCTPALMSUIBIK SKCIIEPUMEHT MEH 3epPTXaHAIbIK ’KYMbIC MAHBI3Ibl OPbIH
anmagpl. Dusuka cabakTapblHIAFbl (PU3MKANBIK OSKCIEPUMEHT CTYACHTTEpAE (PU3MKaIbIK
KYObUIBICTAD MEH MpOLIECTEP Typajibl OYpBIH >KMHAKTAIFaH UAEsUIap/bl KaJbIITAaCThIPAIbI,
OKYIIBLJIAP/IBIH OMIPJIIK TAHBIMBIH TOJIBIKTBIPAJbI KOHE KEHEHTedl. 3epTXaHajbIK KYMBICTAp
Ke3IHJEe CTYACHTTEPIH 6©37epl JKYPri3reH OHKCIEPUMEHT OaphiChiHIa OJIap (PU3UKAIBIK
KYOBUIBICTAPABIH  3aHJBUIBIKTApbIH OUIedl, oJjapabl 3epTTey OIICTEpIMEH TaHBICAJIBI,
(bU3MKANBIK KYPBUIFbUIADMEH JKOHE KOHIBIPFBUIAPMEH >KYMBIC ICTEYIl YHpeHendl, SFHU
MpakTUKaaa 63 OeTiHie OUTiM anyra yhpeHeai. bipak 1eMOHCTpaAIUSIIBIK JKOHE 3ePTXaHAIIBIK
TOJIBIKKAH/IbI (DPU3HKAIBIK SKCIEPUMEHT JKYPri3y YIIIH KETKUIIKT1 MOJIIEp/Ie THICTI ®KaOIbIK
kaxkeT. Kasipri yakpiTTa, OUtiM O0epy yHBIMAAphl KAIIBIKTBIKTAH OKYFa KelIyre OaillaHbICThI
CTYACHTTEPAIH KOJAAphIHAA (UHKAIBIK KAOJBIKTap JKOK, COJ ce0enTi BUPTYaJIbl
3epTaHaNIbIK JKYMBICTap/bl Jkacayra MOKOyp. Ocel opaiiia CTyAEHTTEp BUPTYaJIb
3epTXaHalbIK >KYMBIC jKacay MAIIbIFBIH Ja JaMbiTa anajbl. BupTyanusl 3epTXaHaJIbIK
KYMBICTAp KOPHEKUTIKTI, MHTEPAKTUBTUIIKTI apTThIpyFa, COHAAN-aK OUIIM amylIbLIapIblH
©31H/1IK TAHBIMJIBIK JKOHE IIBIFAPMAIBUIBIK OCJICEHILUTINH KaJbIITaCThIPYFa BIKIAJ €TeIl.

Onap kopuiaraH oJeMHIH OOBEKTUIepl MEH IpOLECTepiH MOAEIbJIEYre, HaKThI
3epTXaHalbIK Ka0bIKKa KOJ KETIMAUTIKTI YHBIMIACTEIpYFa MyMKIHIIK Oepeni. CTyaeHTTep,
O/IeTTer1 3epTXaHaJbIK KYMBICTBI OPBIHIAY KE31HJIET1/Iel, OHbI ecen Oepy maparbIHa JKa3aJbl:
MaKCaThIH, *aOJBIKTapbIH, )KYMBIC OapBICHIH (0JIap TONTHIPATHIH KeCTe) Ka3ajbl, alibIMEH
TOMIEH Oipre >KYMBICTBI OpBIHAAY TOPTiOiH, KaHJall HOTHXKE ally KEPEKTIriH, TY)KbIPHIMJIbI
Kamail IypeiCc TYXKBIPBIMIAYAbl TankbimaHaabl. ComaH KeHiH CTYAEHTTEp >KYMBICTHI 631
OacTaiifipl JkoHE Ti3iM OOMBIHINA KYMBICTAPBIH OpBIHIANABI. KOMIBIOTEPIIK SKCIEPUMEHT
(u3HKa KypCHIHBIH «IKCTIEPUMEHTTIK) OOJIIriH TOJNBIKTHIPA allaThIHBIFBIH KOHE Ca0aKTap IbIH
TUIMAUIITIH €I9ylp apTThipa alaThIHABIFBIH atan oTKeH »xoH. OHbl maiiianaHy Ke3iHe
KYObUIBICTAaFbl  0acThl HOpPCEHI OKIIayiayFa, eKIHII (akTopiapAbl Kecil TacTayra,
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3aHJBUIBIKTAp/Ibl AHBIKTAyFa, ©3repMelli MapaMeTpiepMeH OipHelIe peT ChIHAK KYPTi3yre,
HOTWDKENIEp/Il CakKTal ajy >KOHE BIHFAWIbBl YaKbITTa 3epTreyiep K.prisyre Oomnambi[2].
ConbIMEH KaTap, CTyJCHTTEP/iH KOMIBIOTEPIIK MOJICIbICPMEH KYMBIC iCTEyi ©Te maiaaisl,
OUTKCHI OJIap KOINTereH BHPTYaIJbl ToXKIpUOenep kacail anmaibl JKOHE TINTI IIAFBIH
3eprTeyaep Kyprize amagpl. Mpicanbl, «PoTo3((heKT KyOBUIBICHIH 3epTTEY» 3epTXaHAIBIK
KYMBICBIH OpPBIHAAY KE3iHAEC KOMIBIOTED CTYACHTTEpPre OSICKTPOHIAPBIH KO3FAIIBICHIH
Oaiikayra, OepileTiH KepHEy MEH TYCKEH J>KapbIKTBIH TOJKBIH Y3BIHJBIFBIH ©3TepTyre
MYMKIHJIK Oepeni. MHTEepakTUBTLUIIK CTYJEHTTEPre YJIKEH TaHBIMIBIK MYMKIHJIIKTEp aIlajpl,
oJlapApl TEK OaKpUIAyIIBIIAp FaHAa €MeC, COHBIMEH Karap JKYPri3iuireH 3KCIepUMEHTTEPAiH
Oencenai Kareicymbuiapbl ereai. CoOHbIMEH Karap, KOMIBIOTEPIIIK HYCKaZa diaeKaiiia Kem
ToXipuOe xkacayra MyYMKIHIIK Oap. CTyneHTTepre HaKThl eMipje OallKalMalTbIH MaKpOMHUP
MEH MUKpPOMHP/IH KelOlp KYOBLIbICTapbIH €JIECTETY KUbIH, acipece (PM3MKAJIbIK 3epTXaHajaa
SKCHEPUMEHTTIK KOJMEH KOOeHTy, MbICAJIbl, aTOM OHE SIPOJbIK (PM3HKa KYOBLIbICTAphI
xoHe T. 6. Kernreren kKoMnboTepIik MOAENbEP IKCIEPUMEHTTEPIIH OacTanKpl mapameTpiaepi
MEH JKaFJalJIapbIHBIH KEH AayKbIMBIH ©3TepTyre, OJIAPJAbIH YaKbIT IIKAJachlH ©3repTyTe,
COHJIAi-aK HAaKThl OSKCIEPUMEHTTEpAE KOJ IKETIMAI eMec KarJaljapApl MOJEIbAeyre
MYMKIHAIK ~ Oepeni.  3epTXaHalblK  JKYMBICTAapIbl  KYpPridy Ke3iHJIe  aKMapaTThIK
TEXHOJIOTHSIIAPIbI KOJIJaHy >KOCTapiaHFaH OuliM Oepy HOTIDKENEpIHIH €Kl TOOBIH Oeiryre
MYMKIHJIIK Oepe/i:

1. binim anymbuiapra KaTbICThI:

- KOMIIBIOTEPIIK MOJENBJIEPMEH KEKE 3epTTey >KYMBICHIHBIH MYMKIHJIII Oepineni,
OHBIH OapbIChIHJIA OJlap ©3 OeTIHIIEe SKCIEPUMEHTTEp JXYpri3e ajnajabl, e3 THIoTe3ajlapblH
KBUIAM TeKcepe ajnajbl, (U3MKaIbIK KYObUIBICTAD MEH MPOLECTEPAIH 3aHAbUIBIKTApbIH
Oenriieil anagsl;

- opOip OUTIM aTyIIbl YIIH )K€KEe OKBITY KApKBIHBI OCNTiIeHe 11, cabaKTaH ThIC yaKbITTa
AKCIIEPUMEHTTI KaiiTaay MyMKIH/IIr TTaia 00Jasl;

- OKy 3epTXaHachl >KaFJalblHAA OPBIHIAY MYMKIH OOJIMAWTBIH KOMITHIOTEPIIIK
3epTXaHAIBIK )KYMBICTBI OPBIHIAYIBIH HAKTHl MYMKIHIIT1 Maiaa 60Jabl.

- OUTIM alylbLIap 3JIEKTPOHABIK PECypCTapMEH JKYMBIC iCTey JaFAbUIapblH alajibl.

2. OKpbITYIIBIFA KATBICTHI:

- OumiM anymisIapMeH (ocipece apTTa KajlFaHIapMEH) JKEKE KYMBIC iCTeY YIIIH YaKbIT
Oocaipl;

- OKY YPIICIHIH HOTHDKENIePIHE KbIIaM jKEKe TUArHOCTHKA JKYPri3y MYMKIHIIT1 maiga
6omansl [2].

KomnbroTepiik 3epTXaHalblK >KYMBIC HAKThl 3€pTXaHAJbIK KYMBICTBl HaKTbh
(Gu3MKaNbIK KYPBUIFbUIADMEH ajJMacThlpa ajiMaca Ja, OHbl OpPbIHJAY CTYICHTTEpJEe HAKThI
OKCHEPUMEHT YIIIH KaXeTTi JaFIplIapibl KalblOTacThipansl. bimim Oepy mpoueciHae
WHTEPAKTUBTI TECTTEP MEH cabaKTap/ bl TUIMII KoJJaHy OiliM Oepy canachlH apTThIpyFa FaHa
eMec, COHbIMEH KaTap KapKbUIbIK pecypcTapAbl YHEMJEyre Je BIKIald eTell, Kayimcis,
SKOJIOTHSIIBIK Ta3a opTa >kacaiiipl. Pu3nka OONbIHIIA BUPTYaNIbl 36pTXaHAMEH JKYMBIC iCTEy
OpPBIHIBI: OKy cabakTapblHIa NPAaKTUKAIBIK  JaFIblaapAbl  KaJbIITACTBIPY  JKOHE
HIOFBIPIAHBIPY, (U3MKANBIK [IaMajapAbl eiey KaOuneTiH Oakpliay, JKajmbLiaMa
KaifiTanayasl yHUBIMAACTBIPY, KakeT OOJFaH JKaFdai[a TpakTHKAJIBIK JaFablIap/blH
KaJBINTACYbIH JMAarHOCTHKAJIAy JKOHE oJapAsl Ty3eTy. CTyAeHTTepiH JKeKe O31HIIK
’KYMBICBIHBIH THIM1 TYpJIEpiHiH Oipi — yiJe 3epTXaHajbIK *KyMbICTapbl OpbIHIay. MyHai
KYMBICTapFa apHaJFaH TalcelpMalap oTe KapamailbiM OoJlybl MYMKIH, MBbICAJIBI,
«MEXaHUKANbIK TepOemicTep» TaKbIpbIOBIH 3EpPTTEreH Ke3Jle CEeKyHJIOMEp MEH KINTiH
KOMETiMeH ©3IHIH ecyiH eJjIey, YHIe »acajafaH »5JeKTp OarapeschlH xkacay. KeitOip
KYMBICTApJbl 3€pTTEYIIUTIK Jen arayra OoJIaabl, MbICAlbl, JEHENEepPIiH JIIEKTPICHY
KYOBUIBICHIH 3epTTey. OChl )KYMBICTapAbIH KOIIIUTINH OPbIHIAyAaFbl MIHAETTI MIAPT — €CeNTi
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Oenrimi Oip mep3imzae ycbiHy. EcenTepai cTaHmapTTaH ThIC OpBIHIAFaH OUIIM alylibLiap
KeTepMmeneHeni. byn ecenrep — mpeseHTanmsiap, (OTO ecenTep KOHE IarbiH OeliHenep
O6oypl MYMKiH. Byrinri Tanma eH OacTBICBI — 9p CTYAEHTTIH ©3iHAIK OuliMiH wurepy,
IIBIFAPMAITBUIBIK ©31H-031 KopceTy KaOuieTTepin urepy. JKaHa aknaparThlK TEXHOJIOTHsSIIAp —
OyJ1 OKBITY CalachlH apTTHIpYFa JKOHE, CAMbINl KEJITeHJIe, JKaHa TYJIFaHbI-)KayanThl, OUTIMIII,
KpPEeaTUBTI OMJIANTHIH, KOMBUTFAaH MIHACTTEP/l MIEHIyre epeKIle, IbFapMaIlbUIBIKIICH KapayFa
KaOLIeTTi TYIFaHbl TopOuWeneyre xacairaH KaaaMm. KOpBITBIHABUIAH KeJe, aKmapaTThIK
TEXHOJIOTUSUIAP/AbI KOJIJAHYFa HET13/IENTeH apHaibl OKBITYIBIH JKaHa Kypajapbl JTOCTYpIi
KypaigapJsl TOJBIKTBIPYBI Kepek, Oipak aiMacTeIpMaybl KepeK ekeHiri MamiMm. Omap oKy
YpIiCiHIC KaTaH aHBIKTAJIFaH (YHKIUSUIAPFA ME JKOHE OKBITYIBIH Oenrini Oip Ke3eHIepiHae
KOoJ/JaHbuIagbl. JlereHMeH, Ka3ipri 3aMaHfbl OKBITYIIBI  Ka3ipri 3aMaHfbl  OKBITY
KYpaJIZIapbIMEH JKYMBIC ICTel anmybl KepeK. OWTKEeHi, Op OKBITYIIBIHBIH KYMBICHIH/IA
VHTepHETKe IIBIFY/Ibl KAMTaMachi3 €TETIH MYJIbTHMEAUSIIBIK MPOCKTOPABI, AJICKTPOHIBI
TaKTaHbI JKOHE KOMITBIOTEP/Ii KOJIJAHY OKBITYIBI Op TYPJIi, KbI3BIKTHI, KbI3BIKTHI JKOHE Jlapa
eTyre KOMeKTece/Il.
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INPUOPUTETHOCTD PA3BUTHUSA SKCTEHCUBHOT'OUJIA
HHTEHCHUBHOI'O TUIIA CEJIbCKOI'O XO034AMCTBA
B CEBEPO-KA3AXCTAHCKOHU OBJIACTH

Ilypp A.B.
(CKY um. M. Kosvibaesa)

HcTopryecku Tak CIOXKWIOCH YTO 3€PHOBBIE KYJIBTYPBI SIBJIIIOTCS OCHOBOW IHUTaHUSA
IIPAaKTUYECKU BCEX HApOJOB MMpaA, C YUETOM cHelu(UKH U reorpaduu 3epHOBBIX KYIbTYP,
KOTOpBIE MPEJCTABIECHbI TPEMsl OCHOBHBIMU BHMJAMU: MIIEHHUIA, PUC, KyKypy3a. Kykypysa
TPaJMLIMOHHO BO3JENIbIBACTCS B AMepuKe, puc B A3uM, HO, a IIICHULA SBIAETCS
YHHUBEPCAIbHON KYJIBTYPOH, IPEACTABICHHON Ha BCEX KOHTUHEHTAX

Xne6  sABIAETCS  IVIABHBIM  CTPATerMUECKUM  pecypcoM  Jr000M  cTpaHsbl,
IIPOJIOBOJILCTBEHHAs! 0€30MacHOCTh KOTOPOI OcHOBaHa Ha xjiebe. KomnuecTBo Takux CTpaH B
MHUpPE MOJABIISIOINIEE, TaK, KaK TOJIBKO B CTpaHax IOro-BOCTOYHOM M YAaCTMYHO FOXKHOM A3uu
OCHOBHOM 0€JIKOBOI MUILEBOI KyJIbTYpOU SIBISETCS PUC.

IIpu KynbTUBHpPOBaHUM XJI€0a, C JABHUX BPEMEH M JI0 HALMX JAHEH, IpUMEHseTCs JBa
OCHOBHBIX IIyTU Pa3BUTUS:

1. VIHTeHCHUBHBIN NyTh pa3BUTH 3eMIIEJIENIUsI OCHOBAH Ha YBEJIMUYEHUH YpOXKalHOCTH
KyJIbTyp ©0€3 yBETMYEHHUs IOCEBHBIX IUIOINAZEe 3a CUeT MOBBIIMIEHUS arpoKyJIbTYpHI,
BHECEHMs ynoOpeHuu, Oojiee COBEpIICHHOW 00pabOTKe MOYBHI, APYTMMHU CIIOBAaMH 3a CUET
YBEJIMYEHMS] MAaTEpUAJIbHBIX BJIOKEHUU Ha | TeKTap maiHuy;
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2. DKCTCHCUBHBIN IMyTh Pa3BUTHS, OCHOBAH Ha YBEIHYCHUU YPOKAWHOCTH 3a CUET
YBEJIMYCHHSI TIOCEBHBIX TUIONIA/IeH, 0€3 MOBBIIIECHUS arpOKYIbTYPHI.

DKCTEHCUBHBIN CIIOCOO pa3BUTHS JICHICBIIC, YeM WHTEHCUBHBINM, TaK KaK HE TpeOyer
OOJBIINX KAMTAJIOBIOKCHUH Ha pa3pa0d0TKy U BHEAPEHUE HOBBIX arpOTEXHOJIOTUH, HOBBIX
TEXHUYECKUX arpoCpe/iCTB, BHECEHUE yIOOpEHUHU.

WHTeHCHBHBIN yTh pa3BUTHs 0ojiee MepeoBoii, 601ee COBPEMEHHBIH, TO3BOJISIOMINI
coOMpaTh PEKOPIHO OONBIINE YpOKal, HO MOMHUMO JIOPOTOBHU3HBI Y HETO €CTh €Ile OJUH
CYIIECTBEHHBIM HEIOCTATOK, Ype3MEpHas dKCILTyaTaIusl MOYB.

[ToaToMy make B pa3BHTBIX CTpaHaX, MMCIOIIUX OOJBIIME TMAXOTHBIE TEPPUTOPHH,
KOMOMHUPYIOT 00a TyTH pa3BUTHSA 3emuenenus. s mpumepa cpemHsisi ypOKaiHOCTh
3epHOBBIX B Hupnepnannax cocrtasmisier 70 neHtHepos ¢ rekrapa, a B CIIIA 30 neHTHEpoB ¢
rekrapa, Huaepnanapl, He UMesi CBOOOJHBIX TEPPUTOPUH, PA3BUBAIOT MHTCHCUBHBIM METOJ]
pa3BUTHS 3eMJICACIHS.

Korma B CCCP B mnepBoil mosioBuHe 20 Beka OCTpO BCTajl IPOJOBOJILCTBEHHBIN
BOIIPOC, Tak Kak B Hadaje 50X romoB xjae003aroTOBKM COCTaBISIM 4yThb Oojee 30 MIH. T.
3epHa M ObUIM MEHBIIE MPOJOBOJLCTBEHHBIX MOTPEOHOCTEN CTpaHbl, BHIOOP Maj Ha OoJee
JIeIIEeBbI SKCTEHCUBHBIM MYTh Pa3BUTHUS CEJIbCKOTO XO3SHCTBA, KOTOPBIH HE TpeboBas
KOPEHHON MOJAEpHU3AINU CeNa.

Kypc Ha ocBoeHHME NETMHHBIX M 3aJEKHBIX 3€MeENIb ObLT MPUHAT Ha (EBPAIBCKO -
MaptoBckoM TieHyme LK KIICC B 1954 r. [Ins 0CBOCHMS LEIUHHBIX U 3aJEKHBIX 3€METb
OTBOJWIINCH cleayromue Teppuropun: Anrtaiickuili u Kpacnospckuit kpas, HoBocuOupckas,
Owmckas, UYensOunckas obOmactu PCOCP, Axmommuckas, IlaBnonmapckas, CeBepo-
Kazaxcranckas, Kycranaiickas, Cemumanatunckas, Bocrouno-Kazaxcranckas oOmactu
Kazaxckoit CCP.

[TepBoHayanbHO MIAHUPOBAJIOCH paclaxaTh 0koJio 20 MIIH. ra HEJIUHHBIX 3€MEJb, HO
OTIBIT IEMHON KoMmaHuu 1954 r. mokaszan, 4ro 3Ty nudpy MOXKHO yBEIMUYWTh. B urTore 3a
MepBbIe TPU TOJa IEIMHHOW J3MOmNe OblIo pacmaxaHo 42 MiIH. Ta 3eMenb, npudeM 18
MUJUTHOHOB T€KTapOB M3 ITOr0 KOJMYECTBA 36MJIU OBLJIO MOJHITO B Ka3aXCTaHCKUX CTEISIX 3a
1954 u 1955 roapl, a xy1e003aroToBKH cocTtaBmiid SO MIIH. T U OoJiee.

[IepBBic rOaBI OCBOCHHS ICIMHBI, KPOME 3acylumBoro 1954 r., OBLIM JOCTaTOYHO
onaronpusTHeIMH. B 1954-60 Ob110 pacmaxano 41,8 MITH. Ta ETUHBI M 3QJICKH, B TOM YHCIIC
16,3 muH. Ta B PCOCP (3anagnas Cubuppb - 6,2 MIH. ra, paiioHsl Ypana - 4,2 MIH. Ta,
Bocrounas Cubups u Janpauii Boctok - 4,2 muH. Ta, [ToBospkbe - 1,7 MiH. ra) u 25,5 MIIH.
ra B Kazaxcrane (riaBHbIM o0Opa3oM B ceBepHBIX oOyactsax - Kycranaiickoin, CeBepo-
Kazaxcranckoii, KokueraBckoii, [1aBinomapckoit, LlenuHorpaackoii).

OcBoeHMe INENUHHBIX 3eMeb MOTPeOOBalio OONBIINX MAaTEPUAIBHBIX U OCOOEHHO
moackux pecypcoB. Tomnbko 3a 1954 r. B Kazaxctan npu6siio 48,9 Teic. uenoBek. B Teuenue
IByX JeT npubbiau 6osee 20 Thic. cemeit u3 Ykpaunsl, benopyccun, meHTpaibHON MOIOCHI
Poccun u npyrux pecnyomux CCCP. Bceero e 3a Bpemst ocBoeHus uenusbl B Kazaxcran
npubbuio 6onee 600 ThICAY ueNOBEK, OOJbIIasg 4YacThb M3 KOTOPBIX MpUOBIBaja IO
KOMCOMOJILCKOH myTeBKe. J{si oOecriedeHnst HOBBIX 3eMenb padouei cuioi Obliia MpoBeaeHa
MoOunu3anus JTO0OpPOBOJBIEB W3 3amajJHbIX pAlOHOB CTpaHbl, KOTOPBIM JaBaJUCh
3HAYUTENbHBIE JTBTOTHI - OECIIATHBIN MPOE3]T ¢ UMYIIIECTBOM, JCHEXHbIe mocodus 10 1 ThIC.
py0., Kpeaut Ha mocTpoiky mo 20 Teic. py0. Ha 10 net, mo 2 TeIC. pyd. Ha MpHOOpeTeHUE
CKOTa, 0CBOOOKICHHE OT celbX03Hamora oT 2 70 5 neT. Beero Ha ocBoeHue 1enuHsl B 1954-
59 rr. 6b110 BBIAETEHO OoJiee 20 mipa. pyo.

B Teuenue mepBoro roga Obuio 0Opa3zoBaHO 337 HOBBIX 3€PHOBBIX COBXO30B, Ha
KKl U3 HUX B CpPEeIHEM NpUxoamiIochk no 25-30 Teic. ra NOoceBHbIX Iulomanei. Beero no
LEJIMHHOMY peruony pecnyonuku B 1955 r. neiictBoBanu 631 coBxo3, 2702 xonxoza u 464
obcnyxuBatorux ux MTC.
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OcBoeHHME NENMHHBIX W 3aJCKHBIX 3€MENb TOBIUSIO HAa BCe cQepbl XKU3HU U
NESITeLHOCTH peruoHa. [1oCIyXKiiio MOITHBIM CTUMYJIOM TSI PA3BUTHUS CEIBCKOTO XO3SHCTBA
Y TIPOMBIIUICHHOCTH, COMAIBHON Cephbl U KYIbTYPHI, MPEBPATHB OTCTAIBI PETUOH B OJUH
U3 MEePEIOBhIX B CTPAHE.

Hcropudeckoe 3HAYCHHE ATOM KPYMHOMACHITAOHOW aKIMK 3aKIIOYAETCS B TOM, UTO
OHA ChITpajia CYIICCTBCHHYIO POJIb B CTAHOBJICHHU KPYITHOTO 3€PHOBOTO MPOW3BOJICTBA U B
COIMAIILHO-9KOHOMHYECKOM Pa3BUTHU CEIBCKUX TEPPUTOPHUM. BBIIM TPOTSHYTHI THICSYH
KHJIOMETPOB  JIMHUK  DIIEKTpOTIepeaad, IPOJIOKCHBI HOBBIE JKENE3HbIC JIOPOTH U
ABTOMOOWJIBHBIE MAarucTpPad, IOCTPOCHBI COTHH 3JICBATOpPOB, 3aBOAOB H (abpuk. 3a
KOPOTKMA  HUCTOPUYECKHM  TMepuoj;  MpeoOpa3wiiuch  SKOHOMHUKA,  0Opa3oBaHHE,
3paBOOXpaHEHUE, KYyJIbTypa, OBLI CO3[aH MOIIHBIM KaapOBBIM M HAyYHBIM TMOTEHIMAI.
Kazaxcran cran kpymHEHIIUM Ipou3BoAuTEeM 3epHa. 3a 50 et BajgoBoii cOOp MIIEHUIIBI B
Kazaxcrane cocrasui 6onee 640 MUIUIMOHOB TOHH, MJIM B CPEJHEM NOYTH 10 13 MUIIMOHOB
TOHH B T'O/I.

Takum o00pa3oM, MOXHO CJeNaTh BBIBOJ YTO B CIOXKHBIIHXCS COIUAIBHO-
SKOHOMHYECKUX YCIOBHSX U MPH HATWYHHA OOJIBIIIOTO0 00bEeMa MaXxOTHBIX yrOJWM, CITHIIKOM
BBICOKass MHTEHCH(UKAIUs cenbckoro xossiictBa CeBepo-Kazaxcranckoit oOmactu OyneT
Majio 1ienecooopazHoit. Heo6xoaumo pa3BuBaTh SKCTEHCUBHOE CEITBCKOE XO3SMCTBO, HO B €T0
pamMKax OOpOTHCS 3a MOBBIMICHUE MPOU3BOIUTEILHOCTH Tpyaa. [IpuMepoM MOXKET CITyKHUTh
9KCTEHCHBHOE CEIbCKOE X03s1cTBO KaHaapl, KOTOpOEe MMEET CPEAHIO YpoKaHOCTh 25-30
IIEHTHEPOB C TeKTapa, 4YTO BJBOE, a B HEKOTOPBIX CIy4asX BTPOE MEHBIIEC YeM IPH
WHTEHCUBHOM MeToJie. M 3/1ech BO3HMKAET 3aKOHOMEPHBIN Bompoc, moyemy Kanama m3dpana
SKCTEHCUBHBIM CMOCOO MPOU3BOJCTBA B CEIHCKOM XO34WCTBE, OTBEYAasi Ha HEr0 MOXKHO
BBIJICIUTh TPU TJIABHBIX TIOJIOKUTEIBHBIX MOMEHTAa: BBICOKOE KayecTBO 3€pHa, He
UCIIOPYEHHOTO OOJIBLINM COJIep’KaHueM YIOOpEeHUH W TECTHUIMAOB; Jydlllee COXpaHEeHHE
IUIOJIOPO/IMS TOYB 3a CYET MEHEEe WHTEHCHBHOM OJKCIUTyaTallud; MEHbIINE (UHAHCOBBIE
BJIO)KEHHS Ha TOHHY TMOJYYeHHOW MPOAYKIMH, HaNpuUMep, NpHU HHTEHCHBHOM CHoOco0Oe
3aTpaThl HA OJIHY TOHHY 3€pHa COCTaBJISAIOT B npeaenax 250 momi.
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TYPAKTBI JAMY, ATPOOHEPKOCIHITIK KEINEH/I IIU®PJIAHIBIPY )KOHE
AYBLI APY AIIBLIBIFbI OHIMJAEPIHIH KA YIIICI3IITT/
YCTOMYHUBOE PA3BUTHE, IU®POBU3ALIUSA ATPOITPOMBIIIIJIEHHOI' O
KOMILJIEKCA U BE3OIMACHOCTbH CEJbCKOXO3SMCTBEHHON
MMPOAYKIIUA

COJITYCTIK KABAKCTAH JKAFJAMBIHJIA ACEYPIHIAK
COPTTAPBIH CBIHAY

AxmeroB M.b., Aykenos K.b., Opazmaxanos I A.
(M. Kosvibaes amvindaevt CKY)

bi3ain eniMizzeri Heri3ri Oypiiak TYKbIMIac Jakbll apaaibiM acOypiak 0osiasl. O
JKOFapbl a3bIKTHIK KOHE MaJl a3bIKTHIK KACHUETTEPIMEH epekineneHeni. AcOypriakTel Oacka
OypImaK TYKbIMIAC JaKbUIIApPJaH €PEeKIISICHTIH KYHIbI camayiblK OenruiepiHe Keecuiepai
KATKBI3yFa OOJIabpl: KOFAaphl TOTEHIIMAIIbI OHIMJIUIINT MEH ajblHFaH ©OHIMHIH Camlachl.
Hakrpipak aiiTkanga acOypimak rekrapeiaa 40-50 1/ra eHIMIUTIK KOPCETY MYMKIHIIUTITIHE e
xkoHe moHIHAe opta ecenmeH 20-24% axkypi3 Oonaapl. JKorapsl OHIMIAUIIK TEH ©HIMHIH
KYpaMbIHIAaFbl AaKybI3[bIH KOFapbl MeJiiepl OIpiHIII Ke3eKTe aybul IIapyallbUIbIFbI
KaHyapJapblH a3bIKTaHJBIPYJa aKybI3 JKETKUIIKCI3AIiH TOJNTBIpYFa MYMKIHIIK Oepexai. A
YKaHyapJapbl a3bIKTaHABIPYIa aKybI3MIbIH KETKUTIKCI3IIrT Majl MapyallbUIbIFBl callachbIHIa
Ka3ipri TaHJAFbl €H KYPJEN Moceliere aifHaJIbII OTHIP.

AcOypIIaKkThIH BETreTalUsUIBIK MEP3IMIHIH KBICKAJIBIFBI OHBI €KIIE CYpl TaHANTapbIH/IA
KOJIJaHyFa MYMKIHIIUTIK Oepeni. TambIpbiHgarsl TyHHEK OakTepusUiapAblH KOMETIMEH
TOTBIPAaKTa aTMOC(epablK a30TThl OCKITY KaCHMEeT1 OHBI KOINTEreH NaKbLIAap YIIiH, ocipece
JKa3MbIK JIOHJI JaKbUIIapFa, >KaKChl alfbl €ric peTiHAe KOJIaHyIbl KaMTaMachl3 €Te/ll.
CoHbIMEH KaTap, JaKbUIJBIH JKOFapbl MKEMJIUTIIT OHBI €JIMI3IIH KOIl ayMaKTapblHIa OHAIPY
MYMKIHIIIUJTITHE YKaFaal KacanIbl.

AcOypmak — Oip KbUIABIK IIeNTeciH eciMaik. Tamplp Ky#eci KIHTIKTI, XKaKChl
Oyrananazapl. Cabarbl JOMallaK, CUPEK TOPT KbIPJIBI 00JIabI, 11111 KYBIC, dKEHLT JKaThII Kalabl,
y3biHabIFR 30 maH 150 oM petiin. JKambpipakTapaplH HETi3JepiH/ae KapThlUlald )KYPEK MIIIiH/I1
eTe ipi OeOexamnbiparbl OoJyanel. JKamblpakTapel MEH cabakTapbl Oanaybi3Jibl KOHMEH
Kanrtairad. ['ynnepi ipi, ak, OipeyZeH HeMece eKey/IeH KarblpaK KbIHANTapbhlHIa OpHAIacabl.
Kemici — kem TYKbIMIBI OypIlak, MilliHi OOWBIHINA TIK HEMECE KBUIBIII TOpi3ai OoJrajbl.
AcOyYpIIaKkTBIH JKallblpaFbl KYpJIENTi, carakTaH, 2-3 Ky JKalbIpakTapJaH Kypaiajsbl,
JKarbIpaKTap/iaH KeHiH JKYIIChI3 CaHAbl MYPTIIAIap JaMubl. TYKbIMAAphl JOMaJaK, MeJIepi
op TYpti, OO3FBLIT-)KAChLI, CAPFBIII-XKAChLI, alllBIK-KYJTIH TYcTi Oomaasl [1].

AcOypiiak TYKbIMBIHAH a3bIK-TYJIIK >KOHE j>KaHyapjapbl a3bIKTaHABIPYFa apHajIFaH
Kypama >xeM naiipiHfanansl. COHbIMEH Kartap, >KaHyapiiapAbl a3bIKTaHABIPY YIIIH Kachul
Maccachl, ca0aHbl, KaJJIBIKTapbl, Ta3zajgay MEH KaiiTa eHJEeyJleH KeWiH KaJfaH KOCBHIMIIA
OHIM/JIep1 KOJJaHbLIaabI [2].

Conrbl ym kb1 TeHiperinge Kazakcranma acOypHIakThl KoHE KaNMbl OypIIaK
TYKBIMJIAC JAKbUIIAPbl OHIIPYAE aliFa *KbUDKY TeHAEHIUsCH Oaiikamanasl. 2017 sxputer 100
MbIH ra aymaktan 131,2 mMbIiH ToHHA eHIM )uHanael, 2018 xbutel 101,5 mMbiH ra 136,5 MBIH
TOHHA OHIM anbIHAbBL, a1 2019 xputel 140 MbIH ra 189 MBIH TOHHA ©HIM aNbIHABL. PecryOnuka
OolibIHIIa acOypIIaKkThIH oprama eHiMalniri 13,5 m/ra kypan otelp. byn opune >xorapbl
KOPCETKIIl eMec, OTaHbIK (epMmepiep oHIMALTIKTI 25-30 1/ra apTThIpy MYMKIHIIUTIT1HE He.
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Ke3-kenren aybul mapyambUiblK JaKbUIIBIH OHIMIUTITIH apTTHIPYIBIH OipHEIIe 5KOJIbI
0ap: JaKkpULABIH JKaHAa COPTTapblH ChIHAY OJKOHE OKEePCIHIIPY, OHOIPYIiH KaHa
TEXHOJIOTHSUTAPBIH IIbIFapy. AcOypmakTeiH Kaszakcranma keH TapaifaH jKaHa COpTTapbhlHA:
Bopsr, Akcalickuii ycatslii 55, SImanbckuii, 3aypansckuii, SIman 2, Arpounren, Craryc [3].

bi3iH 3epTTey KYMBICBIMBI3 aCOYPIIAKTHIH JKaHA COPTTAPBIH ChIHAYFA OaFrbITTAIIbI.

Tananteik Toxipudenep M. Ko3sibaer arbiamarsl ContycTik KazakcraH MEeMIIEKETTiK
YHBEPCHUTETIHIH ATrpOOHOJOTHSIIBIK CTAHIUACHIHAA KYPT3ULAL. ATpOOHONIOTHSIIBIK CTAHIUS
Conrycrik Kazakcran OOJNBICBIHBIH KbI3BUDKAP aylaHbIHAA OpHaJackaH. CTaHIUSHBIH
TOTBIPAFbI CUITICI3IGHTeH Kapa TONBIPAKTaH TYpaabl, TY3JaHy OpPBIH anMmaraH. ['yMycThbI
Ka0aTTBIH opTama TepeHIIri 37 cM Kypaitabl. TombIpak OPTachIHBIH PEAKIUSCH QJICI3 CUITLNII,
pH (7,2-7,4).

3eprreyre OypIIakThIH 5 copThl ambiHAbl: Aman 2, Shi Wan 1, Shi Wan 2, WD-13-24,
WD-16-06. fImam 2 copTtel Oakbulay MakpUIbI peTiHae. KamraH TepT copT KhITai
CEJIEKIUSICBIHBIH OHIM1 0O0JIbIN TaObLIAALI.

3eprTeyaiH Makcathl aranraH coptrapabl Conryctik Kazakcran xaraaiibiHIa OHIIPY,
KpiTail cenexkuuschbiHBIH COPTTapbIHBIH OHIMIUIINH OaKpljlay COPTHIHBIH OHIMAUITIMEH
CAJTBICTBIPY KOHE JaKbUTIAP IBIH JaMYbIHIAFbl (DEHOJIOTHSITBIK Ke3CHIEP/Ii aHBIKTAY OOJIITHI.

3eptrey xymbicTapbl 2019 sxone 2020 xbuiaapsl xyprizuial. 2019 KeliFsl ericTepAid
anfel JaKkpUIbl panc Oonmbl, anm 2020 kbulbl KyrepineH keiiH ceounal. Toxipubeni
opHanacteipy ke3iHae Conryctik Kazakcran »karnaiiblHIa acOYpIIAKTBl OHIIPYre apHalIFaH
YCBhIHBICTap Herisre anblHAbl. 2019 KbplIbl OHIIpUIreH acOypIiaK YIIIH ajFbl  eric
KUHAJTFaHHaH KEWiH cyAirep OHIEYy JKYpPri3inmi, TEeXHONOTHsIbIK omepanus [1JIH-4-35
cokacbiMeH 30 cM TepeHaiKKe KeIpThuLabl. 2020 KbUTbI OHIIPUITEeH acOypIIaK YIIiH Cyirep
OHJICY KeJeCl TOPTINTE KYPTi3UIAL: KYrepi JaKbUTbl )KUHAIFAaHHAH KEHIH aHbI3 KaJAbIKTapbIiH
Kecilm ycakTay MakcaTbIMEH ToXipuOe anmaHbIH (pe3anay *KyMbIChl Kyprizunai, keiin [TJIH-
4,35 cokaceimeH 30 cM TepeHikke KbIpThUIAbL. EpTe kokTemae b3TC aybip ThipMmaiapeiMeH
ekl 130eH bUTFal jkal0y KYMBICH opbIHAANEL. Erin ceOy anmapiama 10-12 cm tepeHikke ceOy
annbl eHney xkyprizuai. CeOy anmasiana TykeiMaap «Cenect Makc» TYKBIM JopiserinriMeH
eHaenai. 2019 xpuabl ceOy >xymbicTapsl 20-22 MaMbIpaa KoJMeH Kyprizunmi. 2020 KbLTbI
MaHAEMUSIHBIH callJapblHaH ce0y JKYMBICTapbhl Kell OacTaijbl, COHJBIKTAH YCBIHBUIFAH
MEp3IMHEH KEIIIr'y OpbhIH aiiabl *)oHe 1-2 mayceimaa acOypmrak ceburmi. CeOy Mep3iMiHiH
KeIIryl TYKBIMHBIH OHYIHE KaXXETTI TaHaIllTaFbl OHIMII BUIFAJJIBIH MOJIIICPiHiH a3 00JybIHA
anbIl KenAl j>KOHE MayChiM aiblHJa >KaybIH-IIAIIBIHHBIH OO0JIMaybl TYKbIMAAP/AbIH OHII
IIBIFYbIHA MYMKIHIK OepMeni. Exi xkpliaa ma TYKeIMAapasl ce0y mMedmiepi 1 rekrapra 2 MiH.
OHTIII TYKBIMBI Kypazabl. Cedy TepeHairi 5 cM.

JlakpLIABIH 6cyl Ke3iHe Keneci Oakbuiaynap MeH ecentep >Kypri3uii:

1. «Aybul mIapyanuibIK JaKbULIAPAbIH COPTTAPbIH ChIHAYIBIH MEMIIEKETTIK olicTeMeciHe
(2000 x)» colikec (heHONOTHUIBIK OaKbLIayIap;

2. BUOMETpUANBIK KOPCETKIIITEP TOJBIK MICY KE3€HIHJE aHBIKTANIbl — OCIMAIKTEpIiH
OMIKTIr1 (CM), ©CIMIIKTEP/IIH OITIKTIr (I[aHa/Mz), Oyprakkamn iiHaeri OypiiakTapblH CaHBbI,
JaHa;

3. OHIMHIH KYpBUIBIMBIH aHBIKTAy: OHIM/I cabaKTap IbIH caHbl (1aHa/M?), 6ip Oypruakkarn
imiHaeri TyKbIMaapabiy canbl (T); 1000 OypuiakTeiH Maccach (T), OHIMIUTIK (11/Ta);

4. OHIMAI XKMHAY KOJMEH O>KYPri3iiai, MeITEKTIH OHONOTHUANBIK OHIMIIrT OapibiK
eciMaikTepai enmey saictemecimer xkyprizinai (I1. l'opun, 1976).

ANFaIiKel ©CKiHIep MAayCHIMHBIH 5 Maiiia 00Jbl, xKanmnai KeKkTey 7 KYH1 OPBIH alljbl.
OckiHzepaiH Keml mnaiia OoJlybl MaMBIPABIH COHFBl OHKYHJITIHJE >KaybIH-IIAIIBIHHBIH
0oJIMaybIlHaH J>KOHE TYKBIM CIHIpY TEpeHIIriHAe TOIBIpaK bUFAJIBIHBIH a3 MeJIepe
0omysiMeH TyciHaipiieni. TyYKbIMIappIH TaHANTHIK OHTIIITIT ©T€ TOMEH HOTHUXKETe ue OO0 b
XKOHe Keleci mamanapra TeH 0onmsl (1 kecre).
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1 kecre. AcOypIak TYKbIMIAPBIHBIH TAHANITHIK OHTIITIT, %0.

CopTThIH aTaybl TananrteIk exrimrriri, %
Sman 2 75
ShiWan 1 80
Shi Wan 2 84
WD-13-24 76
WD-16-06 77

OnimMHIH ecebi 4-5 KbIpKYHEKTe, MaKbUIABIH TOJIBIK ICYl OpBIH alifaHHaH KeHiH
KYPri3uill )koHE copTTap OOMBIHINIA KeJleCl HOTHXKeJIep allbIH bl (KecTe 2).

2 kecre. Coprrap OoHbIHIIA OHIMIUIIK JKOHE KYPBUIBIMJBUIBIK KOPCETKIMITEepAl

KaJIBIITACTBIPY

CopTThiH| OcCIMIIKTEepIiH | OcIMIIKTEPIIH 1 eciMuikTeri 1 OypiIakkanTarel |OHIMAUIIK,
aTaybl OuiKTIri, cM  [0iTiKTIr, HAaHA/M? OypIIaKKanTapslH [OYpIIAKTap/IBIH CaAHEI, n/ra

CaHbI, JJaHa aHa

SIman 62,5 67 6 5 22,9
2
Shi 86 91 2,7 6,2 16,2
Wan 1
Shi 46,4 79 45 3,5 14,5
Wan 2
WD- 59,6 65 6,8 3,8 35,9
13-24
WD- 68 69 4.8 4,5 32,1
16-06

OciMaikTep1iH OMIKTIri OOMBIHINA €H XKaKchl kopceTkim Shi Wan 1 copTeiHaa 60161 -
86 cm, Oipak OyJ1 KOPCETKIMTIH Kepi ocepi TOJBIK IMICY KEe3EHIHJEe aHBIKTaJAbl, TOXKIpHOe
aJIaHBIHBIH OPMaH €KIeJepIMEeH KOpFalyblHa KapaMacTaH COPT YKaThIN KAJTyFa TO3IMCI3IITH
KepceTTl. backa copTrapnbiH OapibIFBIHIA JKATHINT KallyFa KOFaphl TO3IMIUTIK OailKasjbl.
OciMaikTep iiH OMIKTIri OoWbIHIIA eH ToMeH KopceTkim Shi Wan 2 copteinaa 601ab1 46,4 cM.

1 eciMaik OOWMBIHAAFBI OYpPIIAKKANTAPBIH CaHbl OOWBIHIIA €H KOFaphl KOPCETKIII
WD-13-24 copteiHaaa 0607bl koHE 6,8 maHaHbl Kypaabl. JKakchl HOTHXKEHI OaKblIay COpPTHI
na xkepcerti 6 mana. Ex Temen HoTmwke Shi Wan 1 copreinma Gonael — 2,7 mana, Oy ceben
COPTTBIH TOMEH OHIMJIUTIK KOPCETYiHE aJbIl KeI/Ii.

1 Oypmrakkan imisjeri OypIimakTapablH caHbl OOWBIHINA €H JKOFapbl KepceTkim Shi
Wan 1 copteinaa 6,2 naHa, an eH TeMeH kepceTkim Shi Wan 2 copteiaaa — 3,5 naHa 6071bl.

OHiMIiTik OOMBIHIIA €H JkoFapsl kepceTkim WD-13-24 copreiaaa 60l sxone 35,91
1/ra Kypajapl, aJl eH TeMeH oHiMauTik Shi Wan 2 copteiaaa 14,5 1/ra 60Ji/sl.

XKanmbl 3epTTeyaiH KOPBITHIHIBICH OOMBIHIIA MIET €K 2 COPT >KOFapbl OHIMIUTIK
kopcerti WD-13-24 xone WD-16-06, Oakbuiay TaHaObIMEH CajJbICTBIPFAHIA aWKBIH
0achIMIBIIBIKTEl KOPCETTI JKOHE KOChIMIIA ©HIM coiikecinme 13,01 xone 9,2 1/ra Kypansl.
Erep eHIMAUTIKTI KaJBIITACTBIPYy KOPCETKIIITEPiH TaliJaiThiH OoJicak, OaKbulay COPTHIMEH
CaNIBICTBIPFaHIa AKbIH OAChIMIIBUIBIKTHI KOpE alMaiiMbI3, COFaH KapaMmacTaH OHIMILTIKTIH
KOFapbl eKeHIHEe K03 KeTKizyre 6omaapl. Ceben MoHHIH canMarbiHaa 6onsl. Exi copTThIH aa
ToHIEpl ipl KOHE TOJBIK OONIbI, KIMIKEHTAal >KOHE JKETUIMEHW KalfaH TYKbIMAap eTe a3
MeJIIepe Ke3/ecTi.

Annarsl yakpITTa aTallFaH copTTap OOMBIHIIA 3EPTTEY KYMBICTAPHI KaIFACTHIPHUIATHIH
6omansl. bacrankel maniMertep 6oiibiHa WD-13-24 sxone WD-16-06 copTTapbl eTe *orapsl
OHIMUTIK KepceTyiHe OalIaHbICThl MEPCHEKTHBTI COPTTapIblH Ti3IMiHE €Hri3yre Oouajpl.
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Bonamakra aranraH €Ki COPT TYPaKThl TypJe KOFapbl OHIMIUIINIMEH epeKIIeNeHeTiH 0oca
Counrycrik Kazakcran oOnbIcbIiHIA ayJaHaacThIpyFa yceiHyFa Oomagsl. Shi Wan 1 copteiHa
KeJeTiH 0oJicaK, OHbI MaJl a3bIFBIH OHJIIPY CallaChlHJA MaialaHFaH TUIMA1 HOTHXKeTep Oepyi
MYMKIH. OJ¥iKeHl copT caOarblHBIH OWIKTIFIMEH JKOHE KYILITI JKamblpaKTaHybIMEH
epeKIIeNeHe Tl )KOHE JKOFaphl MOJIIIepAe KaChlI a3bIK KAJBIITACTBIPY MYMKIHIIUTITIHE HE.

Oneduner
Moxaes H.U., Cepeknaes H.A. Kopmomporn3BoactBo. Actana: uza. @ommant, 2010.
[ocemanos I'.C. IIpaktukym mo pacteHneBocTBy. Mocksa: u3a. Mup, 2004.
3. CoegpikoBa [.T., Mamunkas H.B. CoBpeMeHHBIC TEXHOJOTMH BO3JCIBIBAHUS CEITLCKOXO3SMCTBECHHBIX
kyneTyp B CeBepHom Kasaxcrane. [Terponasnorck: u3za. CeBepHsiii Kazaxcran, 2019.

N =

KA3AKCTAH/BIK FbIJIBIM JTAMYBIHBIH BACBIM BAFTBITTAPBI,
3AMAHAYU KETICTIKTEPI MEH UHHOBALIUSJIAPBI

BbasizuroBa K.H., 96iaaa A.C., CeiitkacsimoBa C.K.
(M. Kosvibaes amvinoaevt CKY)

ArpoenepkacinTik kemenjeri (AOK) ynailbl eHIIPICTIH OPHBIKTHUIBIFBl CBHIPTKBI
OPTaHBIH OCEPIHEH pecypcTap, KAKETTUTIKTEp KapKBIHIBI JaMBIN KeJie JKaTKaH oJIeyMETTIK-
SKOHOMUKAJIBIK JKYHE PETIHIET1 OHBIH CamalIbIK JKai-KyiiH Ourmipeni. Exiami sxkarpinan, AOK
- Oy aybul MIApyamIbUIBIFBI IIHUKI3aThIH KOHE TYIMKUIIKTI TYTBIHY OHIMIH OHAIPYIi
KaMTaMachl3 €TETIH e3apa OalIaHBICTBl cajalapiblH JKUBIHTHIFBL. OHBIH CEPHIHAI JaMYBI
OHBIH 9pOip KYPBUIBIMIBIK O6JIIMINECIHE A€, TyTacTal ajFaHaa cajaja Ja OPHBIKTHI YAkl
OHJTIPICKE KOJI KETKI3reH Ke3/i¢ FaHa KaMTaMachl3 eTuUIe/Ii.

Keitbip rampiMaap Kazipri 3aMaHfbl aybUIIAPYaNTbUIBIK KOCIMOPBIHAAPHI KIpicTi
KOOEUTYIIH KJIACCUKAJIBIK HYCKAChIH OacCHIBUIBIKKA ajdMaMbl JIeTl CaHAWIbl JKOHE OJlapMEH
kenicyre Oosanael. OnapablH KbI3METIHIH MaKcaTbl-aMaH Kally, KaJpJjap/bl CaKTay, HapbIKTa
©3 OpHBIH Taly, cojgaH KeWiH FaHa ©HIM OHIpICiH, KipicTi OapblHIIA KOOEHTymi KoHE
HapBIKTaFbl 0Nt 61p yJIeCTi cakTayibl KAMTaMachl3 €Ty.

Ocsburaiimia, AOK-HIH TypakThl JamMybl-OyJ1 SKOHOMHUKAHBIH OCBHI  CaJIacChl
CyOBEKTUIepIHIH YKOHOMHKAJIBIK TOYEKEeI MEH OCJNTICI3MIK *KaFaalblHaa KeOer (GaxTopiapsl
MEH JaMyblH Ka)XeTT1 KapKbIHBI apachlHIAFbl HETI3JeJIreH MPONOPIUAIapabl Y3IIKCI3 KOHE
CepIiHl Typlie YCTall TYpy KaOiieTi.

TypakTel  aypUllIapyalllbUIBIK ~ OHIIPICIH  JaMBITYIBIH  MaHBI3AbBl  IIAPTHI
WHBECTUIUSJIBIK OCJICEHIUTIKTIH >KOFaphl JIEHTreii eKeHMIrl AoienaeHal. DKCTEHCHUBTI ecy
MYMKIHIIKTEpIHIH IIeKTeydi OOJiybl, pEnpoOAYKTHUBTI MPOLECTEPIIH epeKIIeTiKTepi,
Oenrici3AIKTIH KOFapbl JNEHTeWiHIH OONybl, aya-pailbIHbIH KOJAWCHI3IbIFbIHA OaillaHbICThI
BIKTUMAaJ IIBIFBIHAAD Kaylli, HapBIKTHIK >KaFdalJbIH e3repyl, callalblK e3apa TOyeIAlTiK,
CalbIM KENTeHIe, aybUTIIapYyalIblIbIK KOCITOPBIHAAPBIH Kap>KbUIAHIBIPYABIH 1IIKI KO3AEPiHIH
ImeKTeyai OoJybl arpapiiblKk CEKTOPAbIH WHBECTHIMSUIBIK pecypcTapra aWTaplbIKTail
KOKETTUTIKTepiH aHbIKTaiapl. HBecTHlMANAY KApKBIHBIHBIH Oasynaybl, KeJEeMiHIH
TOMEH/ICY] aybUT MIapyallbUIBIFBIHBIH MaTepUANIbIK-TEXHUKAJIBIK Oa3achlHa Tepic acep eTell,
COHBIH CallJapbIHaH OHAIPIIETIH OHIMHIH KoJeMi MEH carmachl TOMEHICH/TI.

AOK - Ti THIMII JaMBITYABIH MaHBI3AbI (PAKTOPBI-aybUT MIAPYAIIBUIBIFBI MEH KaiiTa
OHJICY apachIHIaFbl MHTErpanus, OyJ1 OFaH epikTi Typ/e KipeTiH, OipaK 3aHibl TYpAe TIyelci3
KOCIMOPBIHAAPABIH ~ KETICUITeH JKOHOMHUKANBIK JKOHE FBUIBIMU-TEXHHUKAIBIK CascaThIHA
KOJIAMIIbI KaFmai skacalapl. [pi KOCIMOPHIHHBIH apTHIKIIBIIBIFEl OHIMHIH ©31HAIK KYHBIHBIH
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TOMCHJICYIHCH, JKOFaphl OKOJNOTHUSIIBIK KAYICI3AIKTEH, TEPEeH KEeIICHII OHICY/CH,
MIMKI3aTTHIH MUHUMAJIIBI )KOFATybIHAH JKOHE OHIMHIH TYPAKThI )KOFaphl caracblHaH KOPIHEeI.
Byn Typreiia maiiganel OapbIHIIA apTTHIPY, OHAIPICTIK KOHE Kap KbUIBIK ONEpaIUsIIap.IbIH
THUIMJIUTITIH apTTHIPY, 1LIKI )KOHE CHIPTKBI HAPBIKTApAAFbl OaceKere KaOUIeTTUTIKTI KYIIEHTY,
TEXHOJIOTHSUIBIK ~ JKOHE  KOONepauusUIblK  OailaHbICTapipl  HBIFAWTY,  OJapaAbIH
KATBICYIIBIJIAPBIHBIH AKOHOMHKAJIBIK QJICYeTiH apTTBIPY MaKCaThIHAA KOCIMOPBIHIAPIBIH,
KPEIUTTIK-KapKbUIBIK JKOHE WHBECTHLMSUIBIK WHCTUTYTTApAbIH, COHAal-ak Oacka J1a
YUBIMAAPABIH KalUTAIIAPBIH OIPIKTIpY HOTHXKECiHIe Maiga OOJMaThIH opTapanTaHIbIPbUFaH
Koen (YHKUIUSUTBI KypbUIBIMIAp OOJBINT TaOBUIATHIH KapiKbl-eHepkacinTik Tonrtap (KOT)
epeKIIle Pe aTKapyFa THiC.

OKOHOMHKaJarbl OIpIKTIpY MPOLECTEPIHIH KO3FayIIbl KYIIl OHIIPIC ayKbIMBIH
KEHENTY, OIphIHFall TEXHOJOTHUSJIBIK MPOLECTIH IIAIIBIPaHKbI OOJIKTEpiH OIPIKTIPY apKblLIbl
KOJI JKEeTKI3UIreH ocep Oousbin TaObutagsl. HoTmkecinge OipieckeH MHpOLECKe KaTbICaTbIH
HIapyalbUIbIK XKYPri3ylli CyOBbEKTLIep OHAIPICIHIH OapiblK caThlIapblH OIpbIHFall OacKapyabl
YUBIMIACTBIPYFa MOTHBAIMS TYBIHAAWIBI. AKBUIFa KOHBIMIBI KOOIIEPALMs MEH HHTETpaus
eHOeK OHIMAUIINHIH, OTKI3y MYMKIHJIKTEpIHIH ©OCYIHIH KOChIMIIA KO3JepiH allaJbl KoHE
ocbUTaiia JalblH OHIMHIH OpTYpil TypiiepiH eHIipy OoilblHIIA OipiecKkeH OHIIPICTIK
MIPOLIECT1 HEFYPIIBIM THUIM/I1 KY3€Te achblpyFa KOMEKTECe/I1.

AOK-H1 TaObICTBI AAMBITYABIH HET13T1 KpUTEpUiepi-TyTacTall ainraHjaa KeUIeHHIH,
aybll IIapyalllbUIBIFBl OHIMIH OHJIPYIIUIEpIiH, KailTa eHAeylll KOCIMOphIHIap MEH
JKEKeJereH KbI3METKepiiep OHIMIHIH KIpICIH TYpPaKThl YJIFalTy, OChIHBIH eceOiHeH OIKETTIK,
SFHU OHIM OHJIIPYIIJIEp MEH MEMIJIEKETTIH HWHBECTHIMUIBIK MYMKIHIIKTEpIHIH ocyil
KaMTaMachl3 €TUIETIH OOJIaabl.

MeMIeKeTTIK PEeTTeYIIH MaKCaThl arpOOHEPKICINTIK KEMIECH I JaMBITYIbIH 1K1
(daktopnapeiHa ceprin Oepy. byn ymrim AOK MemiiekeTTik OacKapynablH THIMII KYHECiH
KYPY/IbIH MbIHaJai OaFbITTapbIH 06T KOPCETKEH OPBIH/IBI:

- OapibIK JeHTeiyiepae: MEMJIEKETTIK KOCIMOPBIH, KOOIMEPATUBTEP, AKIIMOHEPIIK
KoFamJiap, mapya (depmep) KoKaJIbIKTaphl KoHE T. 0. MEMJIEKETTIK 0acKapy (QyHKIUsIIapbIiH
alKbIH/AY YKOHE OJIap/bIH apaX<iriH HaKThl aXKbIpaTy OOJIbII TaObLIA/bL. ;

- HapblK OKaFJaijapblHa COMKeC KeJeTIH >KOHE YThIMIbl OacKapyabl €CKEepeTiH
mIapyanibUIbIK 0aCKapyabIH KEIIeH/ 11 )KYHECIH KYPY ;

- arpOOHEPKACINTIK KEIICeH 11 0aCKapyAblH OapiIbIK TYPJICPIHIH YiHJIeCiMi: MEMJICKETTIK,
HKOHOMUKAJIBIK JKOHE MyHULIUIIAIIIbI;

- apyanIbUIBIKIIIIIK eCenTeyaiH, OaKbUIaylablH OapiiblK KaFuJIaTTapblH JOMEKTI
JKY3€ere achIpaThlH KOHE OCHI HETI3/Ie OHAIPICTIH THIMILIIT MEH TYPaKThUIBIFBIH apTThIPAThIH
KOCIMOPBIHAAP MEH YHbIMJIAp/Ibl bIHTAIAHBIPY.

AOK-zieri MemIIeKeTTIK HKOHOMHMKAJIBIK CasiCATTBIH CTPATErMsIbIK OarbITTapbl
MBIHaJ]al EPCIEKTUBANIBIK MaKcaTTapFa KOJI )KEeTKI3yre OarapiaHyFa THIC:

- DKOHOMMKAJIBIK 6Cy MEH FbUIBIMU-TEXHHUKAJBIK IMPOIPECTIH TYPAKThl KapKbIHBIH
KaMTaMachl3 €Ty, IIIKI >KOHE IIEeTeNAIK HapblKTapJa ©HIMHIH Oocekere KaOUICTTLIIrNH
apTTHIPY, LIETENIIK HIapyallbUIbIK OaiilaHbIcTapFa THIM/II BIKIAIIACY;

- SKOHOMUKAJIBIK JJAMBIFaH €JJEepAiH CTaHIapTTapblHa COWKeC KEeJETiH, OHBIH IIIiHIe
OuriMm Oepy, JeHCaylblK Cakray, KOpLIaFaH OpTaHbIH Ta3albIFbl, a3amMaTTap.IbIH
HKOHOMHKAJIBIK KYKBIKTapbl MEH OOCTaHBIKTApPbIH KAMTaMacChl3 €Ty CaJlaChIH/AFbl XaJIbIKThIH
eMIp Cypy camnachlHa KOJ KeTKi3y.

AyblT mIapyambuIbIFbl 3KOHOMUKAHBIH MaHbI3/Ibl callajlapbiHbIH Oipi 00Jia OTHIpHIT,
XaJIBIKTBI a3bIK — TYJIKIIEH-TaNTBIPMANTBIH TYTHIHY 3aTTapbIMEH KaMTaMachl3 €Tyre, COHai-
aK  OHEepKACINTI  KaKEeTTI  IIMKi3aTIeH  KamTaMachl3  eTyre  OarbITranFad. En
HSKOHOMHKACBIHAAFbl ayblJ IAPYalIbUIBIFBIHBIH POJIl OHBIH JlaMy JAEHTeWiH KepceTeli, aj
JAMbIFaH aybll IIApYallblIBIFBl MEMIIEKET TOYENCI3IIriHiH (aKTopiapblHbIH Oipi peTiHae
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opeker ereni. OHaipic Ti30eriHiH OapibIK KaTbICYIIBUIAPBIHBIH OIpJeCKeH KyIliMeH
OHJIIPIIETIH TaMaK OHIMJIEPIHIH KAYIICI3IIriH KaMTaMachl3 €Ty 6T¢ MaHbBI3/IbL.

Kazakcmanowix evinvim 0amybiHbly 6ACbiM 6a2bimmapsl, 3aManayu Hemicmikmepi
MeH UHHOBAYUANAPbI

Conrbl xbputHapbl Kazakcran PecnyOnmkacel BilliM jkoHE FBUIBIM MUHHUCTPIIITT €IH
FBUIBIM/IBI  KQKETCIHETIH SKOHOMMKACBIH KypyFa OarbITTalFaH OarJapiaManap MeEH ic-
mrapanapasl icke acelpyna. KasakcTaH FanbIMAApbIHBIH QIIBIHAA YJITTHIK FBUIBIM CAJIaChIH
OJ1aH 9pi JaMbITy OOMBIHIIA )KaHA MIHAETTEP TYP.

Mewmneker bacmbiceiabiH 2018 xpurbl 10 kaHTapmarsl "TepTiHIII ©HEPKACINTIK
PEBOJIIOIMS JKaFIalbIHIAFBl TAMY/AbIH jKaHa MyMKiHaikTepi" attel JKonmmayel emiMi3niH
FBUIBIMBI YIIIH OMBLIFBI JKBbULJIBIH €pPEKIlle OKUFAchl 00J1/bl, OH/Ia FHUIBIMHBIH THIMAUIIIT MEH
HOTWDIKETIUIINIH apTThIPY, OHBI PEecIyOjiMKa SKOHOMHKACHIHBIH WHHOBALMSUIBIK JIaMYbIMEH
YIITACTBIPY XKOHIHJIET1 MIHJIETTep KOWbUIFaH.

Ocpl MiHAETTEpl IIely YIIIH MbIHaJail MaHbI3Abl OackIMIBIKTapFa Haszap ayaapy
KaXer:

- METaJUTyprus, MyHall - ra3 XHUMMSCHI, arpOOHEPKACINTIK KeuieH, ouo xoHe IT-
TEXHOJIOTHSIIAP CAJACBIHAAFBI 3epTTeyiepre OachIMIBIK Oepe OTBIPHIN, >KOFapbl OKY OpHBI
FBUTBIMBIH JIAMBITY.

- KOJIIaHOabl FBUIBIMH 3€pTTEYJIEp/Al aFbUIIIBIH TUTIHE Ke3€H-Ke3€HIMEH KOIlipyi
KY3€ere aceIpy.

- JKOFaphl OKY OPBIHIAPBIHBIH IIETEIIIK KETEKIi YHUBEPCUTCTTEPMEH JKOHE 3epPTTEY
OpTalbIKTapbIMEH, 1p1 KQCIOPBIHAAPMEH KOHE TPAHCYJITTHIK KOpHopalusuiapMeH OipjiecKeH
)oOasappl iICKe achIPYHI.

- )KE€Ke CEKTOp TapambIHaH OapJIbIK KOJJaHOANIBI FRUIBIMU-3EPTTEY d31piieMeliepiH Koca
Kap KbUIaHIBIPY.

- OI371H Kac FaJbpIMIapFa FHUIBIMUA TpaHTTap MIEHOEpiHIe KBOTajgap Oesie OTHIPHIIL,
OJIapJIbl KOJIJIAy KOHIHIET1 KYHel cascar.

ATtaniFaH TarncelpManapibl iICKe achlpy YIIIH MUHUCTPIIK FHUIBIMABI JaMBITYAbIH 7
0acBIMJIBIFBI IIICHOEPIH/IE JKYHEI1 dKYMBIC KYPrizyae.

"FeutbiM Typanbl" 3aHFa FBUIBIMH 3€pTTEYJIep MPAaKTHKAChl OOWBIHINA EHTI3LITeH
ujesuiapabl eHrizy OOMBbIHIIA KYMBIC JKYPri3iiyne, OHJa O3bIK XaJblKapajiblK IpaKTUKara
OapbIHIIa OCHiIMIETeH FHUIBIMIBI OaCKapyABIH KaHa MOJCI alKbIH 1A Ibl.

2015 xwutbl KaOburmanraH "FeIIbIME KoHE (HEMECE) FhUIBIMH-TEXHUKAIBIK KBI3MET
HOTHKENIEpiH KOMMEPIHUIaHABIPY Typalibl" 3aH iCKe achIpbUIyZa, OJ1 FhUIBIM MEH OM3HECTIH
e3apa IC-KUMBUIBIHBIH JKaHa TETIKTEPIH d3ipieyre, OM3HeC JKETICTIKTEPiH OHIIPICKE eHTi3yre
OaFpITTAJIFaH.

byrinne FpUIBIM KOPBIH KOMMEPIMSUIAHIBIPY OOUBIHINIA XKoHE J[YHHEKY3UTIK OaHKTIH
xo0bacel OoWbIHINIA >X00amap TaObIcTHI Ooisiyma nemn aiftyra 6omnanbl. Erep 2016 KbUnFb
OipiHIIT KOHKypcTapaa OM3HeC TapamblHaH Koca Kap KbUIaHIBIPY Kofapbl OoimMaca, 7-8%
neHreiinge Oozca, ekiHmi keseHae 2017 sxbutbl 15%-Fa TeH KapKbUIaHABIPYFa KOJI
KETKIBUIL, an jkobamap OOMNBIHINA OHAIPICTIK CEKTOP KOHCOPLMYMBI ©OTKEH KBLIJIBIH
COHBIH/Ia KOCa Kap>KbUIaHBIPY TPaHT coMachIHbIH 50% - bIHA )KOHE OJ1aH /1a KOOIHE KETTI.

2018 kpUTBI TPAHTTHIK KapKbUIaHABIpY OoiibiHIIAa 1096 FbUIBIMM k002 JKOHE
FBUTBIM/IBI  OaFapiiaMalbIK-HbICAHATBl KApXKbUIAHIABIPY OoifbiHIIa 93 Oarmapiama icke
achIpbLIY/IA.

byrinne eniMi3 FBUIBIME 3€pTTEyNepre WHBECTUIUS Callyla, al FalbIMAAp FHUIBIM
TUIMIUTITIHIH MaHBI3IbI HHIUKATOPHI OOJIBIN TaOBIIATHIH FHUIBIMU JKapHsUIAaHBIMIAD apKbLIbI
OHIPIIIK JKOHEe oyeMAIK OiniM OGa3acbiHa yiec Kocyaa. KaszakcTaH jxapusiIaHbIMAAPBIHBIH
CepIliHi OH YpJiCKe He.
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OJIeMJIIK FBUIBIMH KEHICTIKKE WHTETpAllUsIaHy FBUIBIMUA CaJIaHbl JTaMBITYIBIH
MaHbI3/Ibl OaFbITBl OOJIBIN Kana Oepeni. bipieckeH MemuiekeTapaiblK FBUIBIMU >KOOanapra
KaThICy YIIIH aFbUIIIBIH TUIl QNEeMJIK FajbIMAap JHUracbiHa "Kipy Owuserine" aifHanampl.
Byriari tapma onmemzae FpUIBIMH MaTepuaimaapaslH 90% - nmaH acTambl aFbUIMIBIH TUTIHJE
IIBIFAPBUTABI, OMapAbiH 24% - BIH allbIK KOJ KETIMIUTIKTE OKyFa Oo0Jiambl. AFBUIIIBIH
TUTIHOE COMNIeHTIH amammap OapiblK JkaHa OuriMre, O3BIK TEXHOJIOTHSIIAD MEH
WHHOBAIUSUIAPFA KOJI JKETKi3e ayiajpl. EJeri aFbUIIBIH TUTIH MEHrepy JCHredi FhUIBIMFa
KOHE TEXHOJIOTHSUIAD SKCIIOPTHIH JaMbITyFa YJIKEH KapakaT TapTyFa TIKeJed ocep erei.
ArpUTIIBIH TUTI — Oys1 Makcar emec, Kazakcran 2050 >kpUTFa ACHIH aijblHa KOWBIT OTBIPFaH
FBUTBIM/IA FaHA €MEC, KOFaphl MaKcaTTapFa KETYIIH Kypasbl eKeHi OapImara MoJIiM.

Ocpifan OalyIaHBICTBl aFBUIMIBIH  TUIIH OKBITY JKOHE XaJIbIKApPaJIbIK FbUIBIMU
yibIMIapFa oTiHIM Oepy pociMmi kocmapianyna. Conpaii-ak onemMaik OachUIbIMIAp/ia, OHBIH
mmigge Clarivate Analytics, Springer 0a3zaceiHna >xapusuiay O€JICEHAUIINH apTThIpyFa
OarbITTAIFaH OKBITY OarapiiaManiapblH ©TKI3Y KoCTapaaHy/a.

MUHUCTPIIIK COHMAl-aK Ka3aKCTaH/IBIK FBUIBIMIBI JAMBITyFa OarbITTalFaH KeJeci
OarpITTap OOMBIHIIA KYMBICTAp KYPrizyie:

Bipinmi.... FeutbiMasr 6ackapyablH KOJMIaHBICTAFRI JKYHECIH keTuiaipy. EH anmpiMen,
oy F3U-aeiH KopriopatuBTik 6ackapy kyHeciH eHrizy. JKOHOMHUKAHbBIH HAKThl CEKTOPBIHBIH,
OM3HECTIH OKUIZCPIH TapTyAbl YITTHIK FRUIBIMUA KEHECTEp JCHTEHIHIe FaHa eMec, HEeFYPIIbIM
epre ke3eHae F3U-npiH e31Hae xkyprizy kaxker. On yuiH F3U-ga kagaranay keHecTepiH Kypy
OOMBIHIIIA MOceNeep MBICHIKTANy/a, OFAaH HAKTBI CEKTOP OKUIIEpl €HTi3UIeTiH Ooaspl, Oy
FBUTBIMU JKOOaap TybIHJaFaH COTTE€ OM3HECTI FHUIBIMFA )KaKbIHAATYFa MYMKIHIIK Oepei.

Jyauexy3unik O0aHK >KOOachIHBIH IIeHOepiHae 013 Oojarmak FRIIBIM MEHEKEpIIepiH
nasipiiayAblH apHaibl OarmapiaMachiH o3ipieyaemi3. JIYHHEeKy3UTik OaHKTIH KeliciMi jKoHe
ofaH akma Oap. BUBUIFBI KBIIABIH OIpiHINI KapTHICBIHIA KOHKYPCTBIK IPIKTEY OTKI3LIIIL,
FBUTBIMHBIH Kac 0acKapylIblIapblH OKBITY OacTanabl.

Exinamri. Feutbiv canacbiHaarsl HOPMATHBTIK KYKBIKTBIK aKTiIep i xkeTuiaipy. O yiniH
MEMJICKETTIK opranmapablH KeiMmeTkepiaepinen, T3U, KOO xone ¥Yurreik Frutbim
aKaJeMUSICHIHBIH OKUIIEPIHEH FHUIBIM CallaChIHIAFbl HOPMATHUBTIK KYKBIKTBIK aKTUIepAl
KETUIIpy OOMBIHINA YCHIHBICTAP NalbIHIAy OOMBIHINA KYMBIC TOOBI KYPBUIABL. ByJl YITTBIK
FBUIBIMU KEHECTep Typajibl epekere, MEMJICKETTIK FbUIBIMU-TEXHUKAIBIK capanTaMa
KYprizyre, coHaii-ak 0a3ayblK, TPAaHTTBIK JKOHE OaFAapiiaMalblK-HbICAHAIBI KapKbUIAHIBIPY
KaFuanapblHa KaThICTHI.

Yuriami. F3U men XKOO-napapiy FeII6IME HHOPAKYPBUIBIMBIH KaHFBIPTY. MeMekeT
bacmsiceinbi 2018 xbinFbl 10 xkaHTapaarsl JKonaayblH iCKE achlpy FBUIBIMIBI JaMBITYFa
YJIKEeH cepriiH Oepefi, OH/la METALTyprus, MyHail - Ta3 XUMUACHI, arpOOHEPKICINTIK KEIIeH,
ouo-xone IT-TexHonorusap cajgacblHAAFl 3epTTEYNIEpre 0ACHIMABIK Oepe OTBIPHIM, KOFaphI
OKYy OpPHBI FBUIBIMBIH JaMbITy Ka)KETTIriHe Oaca Hazap aynapbuiraH. JKac raiabIMIapbIMbI3IbI
KoJjjay OOMBIHINA >KYHem >KYMbIC OacTaiabl. AJIMaThl KaJlaChIHBIH JKac FallbIMJapblHa
KeWIHHEH caThIll ally MYMKIHJIriMeH xanra 120 norep OemiHil.

bi3z Memneker bacuisicbiabiH JKongayslH icke achlpy >keHiHAeri KammbelylITTHIK ic-
KUMBUT JKOCMapblHA »Kac FalbIMJapFa apHalfaH TpaHTTapFa, arbUIIBIH TUTIH OKBITYFa,
COHJIali-aK FBUILIMHU-3€PTXaHABIK 0a3aHbl JKAHFBIPTYyFa KOCBHIMIIA Kapaxar 0eiy >KeHIH/e
YCBIHBICTAp €HTI3/IK.

Teprinmi. VHHOBamusuiapabl >KOHE FBUIBIMU-TEXHUKAIBIK KbI3SMET HOTHKEIEPiH
HAKThl CEKTOPFa EHT13y.

DOKOHOMHUKAHBIH HAKThl CEKTOPHI TapamblHAH FHUIBIMU HOTIKEJIEPTre CYpPaHBICTHI
apTTBIPY MaHbBI3Jbl MacenenepAin Oipi Oousibinm TabbLIaabl. [lamMbiFan ennepie HakThl CEKTOp
FaJIbIMIapFa MIHAETTEP KOSI/IbI.
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A¥iTa KeTy Kepek, 013 MeMIieKeT OacCHIBICBIHBIH OM3HECTI JaMbITyFa Ka3aKCTaHIBIK
KOCITOPBIHAAPABIH KapaXxaTblH TapTy OOMBIHIIA KOWFAaH MIHACTIH IIENIyre OaFbITTalybIMbI3
Kkepek. byn xepme 0i3 Om3Hec exinjepiMeH Oipiecim, FRUIBIMFA WHBECTULMSUIAD TapTyFa
BIKNAJI €TeTIH 3aHHAMAJBIK, HOPMATHUBTIK KYKBIKTBHIK JIEHTCHIIEpIe *KaFmaimap o3ipieyimis
KaxeT, 0ipak corsiMeH Oipre JKOO men 13U o3 3epTreynepiHin HOTHXKEIEPiH OU3HEC-opTara
OenceHIi Typjae UIrepiieTyiMi3 KepeK, FRUIBIMIBI JaMbITyFa KOCHIMINIA KapakaT i3Jeynie Je,
OM3HEC Te FhUIBIMFA CAJIBIHATHIH CAIBIKTAH MaiiIaHbl KOpyi THIC.

Icke achIpbUIBIT JKaTKaH IMIapajap FHUIBIMH-3€PTTEY KBI3METIHIH Oelenin endyip
apTTHIPYFa, JKacTap/bl FRUIBIMFA OHBIH Ka3ipri 3aMaHFbl KO3KApachIMEH TapTyFa MYMKIHJIIK
Oepemi, Oyl MemiiekeT OaciIbICHIHBIH Ka3akcTaH FHUIBIMBIHBIH QJIJIbIHA KOWFAH MIHIETTEPiH
TaOBICTHI ICKE achlpyFa MYMKIHAIK Oepeal Ien YMITTeHEeMI3.
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IHHEPEMEHHOE CKPEHIUBAHHUE B MOJIOYHOM CKOTOBOACTBE
B YCJIOBUAX CEBEPO-KA3AXCTAHCKOWM OBJIATCH

BbasizuroBa K.H., Ymaposa A.K.
(CKY um. M. Ko3zvibaesa)

Ha cerognsamHuii AeHB pPa3sBUTHE CCIILCKOI'O XO3HﬁCTBa, a HMMEHHO 00JIacTh
JKHBOTHOBOACTBA, HEC CTOHUT Ha MCCTC. I/ISBCCTHO, 4YTO 3A0POBBEC HACCICHUSA HAIPAMYIO
3aBUCHUT OT MUTAHUS, IO3TOMY HCIPCPBIBHO BECAYTCA paGOTBI, HAITPpaBJICHHBIC HA YJIYUYIICHUC
TEXHOJIOT Uit MMPpOU3BOACTBA ITPOAYKTOB ) XKUBOTHOBOJICTBA.
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CymiectByeT  1enblii  KOMIUIEKC ~ MEpPOINPUSATHH,  IMO3BOJSIOIMIUX  IOBBICUTH
MPOJAYKTUBHOCTh U MPOU3BOUTEILHOCTh CEIbCKOX035UCTBEHHBIX KUBOTHBIX. 3a4acTyl0, 3TO
JnocTUraercss nmyreM cenekiuu. OJHUM U3 e€ METOJOB sBisieTcs ckpemuBaHue. lLlenu
CKpEIIMBAaHUSI — CO3JaHHE HOBBIX MOPOJ KUBOTHBIX, @ TaKXKE IOJy4€HHWE HOBBIX U
YIIYYIICHUE MUMEIOIIUXCS MPU3HAKOB y Y)KE CYIIECTBYIOIIUX MOPOJ HA OCHOBE M3MEHEHHS
HacCJEACTBEHHBIX O0cOoOeHHOCTeH. buosornueckass CyTh CKpEIIMBAaHUS COCTOUT B TOM, YTO
BO3pAacTaeT I'eTepO3UrOTHOCTh IMOMECEH, B Ps/I€ CIIydaeB IMpOsSBIAETCA 3PQPEKT rereposuca,
MOBBIIIAIOTCS JKU3HECMIOCOOHOCTh M KOHCTUTYI[MOHAJbHAS KPEMOCTh 0CO0€i, BO3HUKAET
CJIOHOE B3aMMOJICHCTBHE T'CHOB B PE3y/IbTaTe KOMOMHATUBHOM N3MCHUUBOCTH.

Meroa TepeMEHHOTO CKPEIIMBAaHUS TPUMEHSIIOT, B OCHOBHOM, B IUIEMEHHBIX
xo3siicTBax. Ero 1menpb MOMyduTh TOJIB30BATENBCKUX JKMUBOTHBIX M B PEIKUX CIIydasx
CTaBUTCS 3a7a4ya CO3/1aTh HOBYIO IIOPOJLY.

JlaHHBIIT METOJ COCTOMT B CKpEIIMBAHUU JABYX (MPOCTOE) HIU TPEX-UETHIPEX
(cnoxnoe) mopo. [Ipu a3Tom, osTydeHHbBIE B pe3yibTaTe CIapUBaHUs TOMECH, B JTaIbHEHIIIEM
Ha TPOTHKEHUHM HECKOJbKUX TOKOJICHHH TPOJOJDKAIOT TMOTEPEMEHHO IMOCIIEI0BATEIHHO
CHapuBaTh C MPEACTABUTEISIMU POTUTEIHCKUAX MOPOJ, KOTOPHIE HUCIOJIH30BAINCH B KAUeCTBE
HUCXONMHBIX. Mcrmonp30BaHWe NaHHOTO MeETo/a NMaéT BO3MOXKHOCTh MOMECHBIM KHUBOTHBIM
MTOCTOSTHHO COXPAHSTh MPHU3HAKH, XapaKTePHBIE IS POJAUTEIbCKUX ITOPO/I.

[To GonpIIel YacTh MOMECHBIEC )KUBOTHBIE B PA3HBIX MTOKOJICHUSX BBIPAIIIUBAIOTCS JIJIS
MSICHBIX Tieneil. Ecimu peub umér o KMUBOTHBIX MOJIOYHOM TMPOIYKTHBHOCTH, TO TOMECHBIC
KOPOBBI HCTIOJB3YIOTCS B Ka4eCTBE BBICOKOTIPOIYKTHBHOTO MOJIOYHOTO CKOTa. BBIKOB ke
OTKapMJIMBAIOT, a 3aT€M OTIIPABIISIOT Ha 32001 sl TTOJTydeHHs Msica. B HEKOTOPBIX citydasx,
€CJIM CO3/aHbl OJArompusTHBIE YCIOBUS COACpPKAHHMS W KOPMIIGHHS CKOTa, a TaKxke
MIPOU3BOJIUTCS TIOCTOSIHHASL CENIEKLMsI TIOMECHBIX JKMBOTHBIX, yIa€Tcs cO37aTh OJHOPOIHBIC
rpynmnsl. [Ipu 3ToM naHHBIE TPYMIB 00BEIUHSAIOT UCKIIOYUTEIBHO TOT KPYIMHBIH pOraThblil
CKOT, KOTOPBIH MPHOOPEN xKemaeMble pu3Haku. Eciiu Takoro pesynbrarta yaaaoch J0OUThCH,
TO MOYKHO HCIIOJIb30BaTh pa3Be/IcHNEe TOMECHBIX )KMBOTHBIX «B ceOey». To ecTh, HCIOIBb30BaTh
METOAUKY YHCTOTIOPOIHOTO pa3Be/IeHUs B LENSIX MOTYyYEHUsI HOBOI MOPO/IBL.

Cy1iecTBEHHBIM MPEUMYILIECTBOM NIEPEMEHHOTO CKPEIIMBAHUS SBIISETCS U TO, UTO IS
BOCITPOM3BOJICTBA MOKHO HCIIOJIb30BaTh TIOMECHBIX MATOK pa3HBIX IIOKOJIEHUH, a He
YUCTOMOPOAHBIX. UMCTOMOPOIHBIMU  JOJDKHBI  OBITH  TOJIBKO —mpou3Boautenu. Ilpu
JBYXMOPOJAHOM MEPEMEHHOM CKpEIIMBAaHMM MOMECHBIX MAaTOK | MOKOJIEHHS CHapuBalOT ¢
MPOM3BOIUTESIMU OJTHOM M3 HUCXOTHBIX TOPOJ, a TOJy4eHHBIX 1/4-KpoBHBIX (Miau 3/4-
KPOBHBIX) MaTOK — C YHCTONOPOJHBIMU MPOU3BOAUTEISIMU JIPYrodl HMCXOIHOM mopojsl. B
JalbHENIIeM KaXIblil pa3 MEHsAEeTCs MOpo/ia MPOU3BOIUTENICH.

Jlis mpaBHJILHOTO BEJEHUS MEPEMEHHOIO CKpelIMBaHUA 0co00e 3HAueHUE HMeEeeT
YyeTKkas oOpraHu3anusi IUIeMeHHOTro ydera. [lomoOpaHHble MOPOJBI JOJKHBI  XOPOIIO
COUETaThCS, a UCHOJIB3YEeMbIE TIPOU3BOIUTENN OLIEHEHBI 110 KAaYeCTBY IOTOMCTBA.

[Ipu 08yxnopoonom pomayuonnom ckpewjuganuy UCTIOIb3yIOT MIPOU3BOIUTENEH IBYX
mopoa. OT HUX TpeOYyIOTCS COOTBETCTBHE 3aJadyaM CKpEUIMBaHUS, JOCTATOYHAs
KOHTPACTHOCTh (U1 JOCTMKEHHsI OOJBIIEH CTEMeHW TeTepo3uca) U caMoe TIJIaBHOE —
XOpoIasi COYeTaeMOCTh MEXIy co0oi. 31aech B KaXKIOM TOKOJEHHH YHCTOMOPOJIHBIX
MIPOU3BOIUTENEH MOAOUPAIOT K MaTKaM-TIOMECSM, UMEIOIIUM J0CTaTOYHO OOJBIIYIO JOJIO
FEHOTHNA TOM € MOPOJbl, K KOTOPOM MpUHAIIEkKAT U MHpoU3BoAUTENU. [[0CTOMHCTBOM
aBisgeTCs Ooybllias MPOCTOTa MO CPaBHEHHIO C JAPYTUMH BapUaHTaMH POTAIMOHHOTO
CKpEIIMBaHUs, TJIABHBIH HEIOCTaTOK — HAaWMEHbIIasg TEeHETUYeCKass KOHTPACTHOCTh ¥y
MOAOUPAEMBIX KUBOTHBIX.

[Ipu mpexnopoonom pomayuonnom ckpewuéaruu NCTIONb3YIOT IPOU3BOIUTENEH Tpex
nopod. Ilpu mnpaBuabHOM mNOAOOPE Tap MOXKHO TOJYYUTH JOCTATOYHO BBIPAKCHHBIN
TeTepO3UC U COXPAaHUTh €r0 B psANE MOKOJCHH, TaK KaK MPOU3BOIUTENN MOAOUPAIOTCS K
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MaTKaM, HMMEIOIMIMM TOJbKO 1/8 TreHoTuma TOW MOpOAbI, K KOTOPOW MPHHAIISKAT 3TU
IIPOU3BOIUTEINH.

Ha TtoBapubIx (pepmax, rme cocpemoTodeHa OCHOBHAS Macca KHBOTHBIX, CTABUTCS
3aJaya  MaKCHMajbHO OBICTPOM  MEPEeCTPOMKH JKUBOTHBIX IO  OOJIBIIOMY  YHCITY
CEJICKIIMOHUPYEMBIX IPU3HAKOB IMPUMEHUTEIBHO K HOBBIM YCIOBHUSIM CpeAbl IpU
OJIHOBPEMEHHOM BBICOKOM YPOBHE IIPOJYKTHBHOCTH.

OaHMM W3 HEHCIIOJIb30BAaHHBIX IIOKa PE3EepPBOB pEIICHUs IIOCTABIEHHBIX 3a/Jad B
TOBAPHOM MOJIOYHOM CKOTOBOJICTBE SIBJISIFOTCS MOBBILIEHHE MPOJAYKTUBHOCTH M COYETAHUE
JPYTUX SKENaTeNIbHbIX IPU3HAKOB 4Yepe3 MEXIOPOJHOE CKPEUIMBAaHUE IPOBEPEHHBIX U
XOpOIIO COYETAIOUIUXCA MOpoJ, oOecreunBamplee B IOMECHOM MOTOMCTBE 3(ddexT
KOMOMHATUBHON M3MEHYMBOCTHU U FeTEpO3Uca.

B MoO04YHOM CKOTOBOJCTBE JaHHBIE METOJBI IO3BOJIAIOT MOJYYUTh TOBAPHYIO
MPOJIYKIIMIO BBICOKOTO KayecTBa MPU MUHUMAJIbHBIX 3aTpaTax TpyJa U CPEe/CTB.

[To nannbM A.S. ['yneBo# npu ABYXIOPOJHOM CKPEIIMBAHUK IPU MPAKTHYECKON
PaBHOM KUPHOMOJIOYHOCTH IIOMECH KpacHasi CTEIHas X YepHO-TIECTpasi MPEB30ILIN KPACHBIX
CTeNHbIX MO yAow Ha 13,3%. Yol momMecHbIX KOpPOB NPHU TPEXIOPOJHOM CKpEIIMBaHUU
(KpacHas cTermHas X 4YepHO-TecTpas X CUMMEHTaJbCKasi) OOJIbIIe Y0 KPACHBIX CTEMHBIX B
cpennem Ha 22,5%.

A.C. CwmarynoB, coo0masi 0 pe3ylbTarax CKpEIIMBaHUS alaTayCKOTO CKOTa C
JDKEPCEMCKUMU, YTBEPXKIA€T, 4YTO IOMECH OT PELUIPOKHOTO CKPEIIMBAHUS COYETaln
BBICOKHE YJIOU U JKUPHOMOJIOYHOCTh U MIPEJIIoJIaraeT /i JalbHEUIIero cCoBEepIIeHCTBOBAHUS
CTajzla MCIOJb30BaTh Ha JBYXIIOPOJHBIX IOMECSX IPOU3BOAUTENEH TpeTbel MOpOIbl C
HACJICICTBEHHO BBICOKUMH MPU3HAKAMHU YAOS U )KUPHOCTH MOJIOKA

OpHako, y JaHHOTO METOAA MMEIOTCA CBOM HenocTaTku. OpraHu3oBaTh €ro ropasio
CIIOXKHEE, YeM IpOoCTOE€ MpoMblIUIeHHOE. (OHO NPUBOAUT K  HAKOIUICHUIO B
CEJIbCKOXO3SMCTBEHHOM MPEANPUATAN MHOTHX PA3JIMYaIOIIMXCS I10 MPOUCXOKICHUIO, HO
OJM3KUX 110 TUITY TPYII )KUBOTHBIX. IIpn HEOCTaTOYHO YETKOM ydeTe MPOUCXOJUT OOJIbILast
nyraHuna. llostoMy MHOrme CIOKHOMY NE€PEMEHHOMY CKPEIIMBAHHUIO MPEATNIOYUTAIOT
IIPOCTOE.
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KbIMbI3/IbIH AIAM OMIPIHJIEI'l MOHI MEH MAHBI3bI
BbasizuroBa K.H., Kougyryiaosa I'.M.
(M.Ko3zvibaes amvinoaser CKY)

KpIMBI3 — OMEHIH CyTiHEH JailblHAa’IaTbiH JEHCAYJIbIKKA LIMMAIbl 9pi MKYFBIMIbI
WITTBIK cychlH. OJ TeK TaraM FaHa €MeC, COHBIMEH KaTap XaJbIKThIH KAaCHETIH, JIOYJIeTiH,
calTaHaThIH, OANJIBIFBIH, MBIP3AJIBIFbIH, JacTapXaH OepekeciH OUIIipeTiH bIpbIC Oelnrici nece
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ne Ooyanpl. ©O3re Taramaapra KaparaHIa, KbIMBI3IbI NaWbIHAAYIBIH OJIC, TOCUIIEpi, CanT
JQCTYpIIEpi, BIPBIMIAPBEI MEH K9JI€ JKOJI )KOPAIFBICH ©T€ KOIl.

KpIMBI3 Ka3aK XaJKbIHBIH YJITTBIK TaFaMJIAapbIHBIH IMIIHACTI €H KYpMETTi JacTapKaH
nominiH Oipi. Capsl KbIMBI3 AEpPTKE IIHIA, JAeHEre Kyil. KpIMbI3 HETi3iHEH KbUIKBI TEPICIHeH
Tirinin, o0meH — TOOBUIFBI TYTIHIHIH BICHI CiHreH cabama He Oonmaca aram KyOine
ambIThuTapl. KeiMbI3apIH ambITKeIckl «Kop» men aramanpl. Jlokere TyiireH Kopasl cabara He
KyOire casblll, OHBIH YCTiHE Oip IIENEeKTel )KaHa cayFaH CaJKbIH CayMabl KYHBII, BIIBICTHIH
CBIPTBIH JKBUIBLIAIN Oparl Tactaiiapl. Kop e3unin caymanra Teric TaparaHaa CayMalJblH JIOMIi
KblKpuIIanaasl. Ceifrin, jkaHa Kop »kacanansl. JKaHa KOpZABIH YCTiHE CaTKbIHIATHUIFaH
(oliTmece KBIMBI3 Ipill KeTeli) cayMalabl KYHBIN, Op JKOJIBI caymall KYHbUIFaH CailblH
TICTIEKIIEH XapThl CaFaTTail MICiM apajacThIPBINT OTHIPAbl. KbIMBI3 alIbITHUIATHIH BIIBICTHIH
1II1HEe KOWUJBIH CYp KYHPBIFBIH HE 00JIMaca )KbUIKBIHBIH CYP Ka3bIChl MEH CEMI3 JKasChIH CAJIBII
xi0epce, KbIMbI3 MalJjIbl 9pi xKyMcaK 00J1aJibl. OJETTe KbIMBI3/IbIH 631HEH /1€ Mal miblFaabl. On
Mail KapaJdTKbIMIAHBIN, KBIMBI3JBIH O€TIHIE KaJKbIM JKypemi. [HipJe MiCUIreH KbIMBI3/IbI
KBUIBLIAN KbIMTAI KOMBII, Kejiecl KYH1 OMeHIH 0ac caybIMbl caybUIbII OOJIFAaHHAH KEillH FaHa
KoTapajpl. Caba MeH KyOiHI €H KeMi anTacblHa O1p peT 90/1eH KybII, KENTipy, €H KeMi Oip peT
BICTAll OTHIPY KakeT. Jlep Ke3iHIe Ta3apThIN, BICTAIMaraH BIABIC OHE3JCHIN, KhIMBI3IaH
«eCK1» oM WIBIFbIN Typaabl. KpIMbI3gan Oip KYHIe jKEeTepiliK MeJIiepae KOTapbll alFaHHaH
KeWiH, OHbIH OpHBbIHA KalTa cayman Kyibutanel. byn mpouecc Oue arbIThUIFaHFa JIEHIH
ochuUtai xkarmraca Oepenmi. KpIMbI3 KOTapraHna BIIBICTBIH TYOIHE KETEPIK MOJIIepae KOp
KaJyFa THiC.

Kazakcranmarpl JKbUIKBI [IAPYaIlBUIBIFBl ©3IHIH TapUXH KAJBINITACKAH JOCTYpiHE
0ailJIaHBICTHI aybUT IIAPYaIIBUIBIFBIHBIH 0acKa canaiapbliHaH epekiieneneni. On o3 eHIMAEpiH
CaNBICTBIPFAaH/Ia TEK IMIKI PBIHOKKA FaHAa €MeC, COHbIMEH Oipre olemMaiKk OoCeKenecTik
JKaF/Iaiffa Kapald CHIPTKbI PBIHOKKA ASKCIIOPTKA MIBIFapyJa Ja MaHbI3Ibl. bi3fiH emiMi3iH
YKBUIKBI IIAPYaITbUIBIFBI €IIJEP apachIHa )KETEeKII OpbIHAapFa ue 00iyFa, 6ocekere KaoIeTTi
Oomyra, KbUIKBI eHIMAEpiH Eypoma wmen TMJ] enpepine wummoprrayra OapibIK
MYMKIiHAIKTepre ue. O yiriH 6apiablKk MYMKIHAIKTEp 0ap: TaOUFU-a3bIKTHIK KaFIaiiapra eTe
KaKChl OerimMaenyi 6ap eHIMA1 TYKBIM/IbI KBUIKBUIAPABIH €0yip Maj 0achl; OHIMHIH ©31HIIK
KYHBIH aWTapJIbIKTall TOMEHAETYre MYMKIHJIrT 0ap KeH >KalbUIbIM ajKallTapbl, KOpIILIeC
Peceii, KpiTali HapbIKTapbIHBIH OOJIybl, COHJAW-aK J>KbUIKbI IIAPYallbLIBIFBl CallaChlH
KYPTI3YIiH YITTHIK JOCTYpIEpi.

Enimizae 50 MpiHHaH acTaM Oue caybUIbII, *KY3A€reH KbIMbI3 (hepManapbl MEH KbIMbI3
eMXxaHaJIaphl KyMbIC icteini. KazakcTan pecnyonukaceiaaa sxpuibiHa 40- 50 MBIH JI KbIMBI3
OHJIIpY Kocmapianyaa. 6-8 ail cayblH Mep3iMiHJeri OMeHiH CyT OHIMIUIIr OpTa ecernmeH CyTi
a3z maimaa 700-1500 1, cyrruriri oprama 1500-2500 1 sxoHe cyTTiliri »xorapbl Maiga 2600-
3000 1 Oostagsl.

buenepniy CyTTUIIN — OHIMII KBUIKBI IIAPYAIIbUIBIFBIHAAFEI IPIKTEYIH MaHbI3IbI
Oenrici, 0N TYKbIMbIHA, KYTIM-0ary >KaFdaiiblHA, TYTHIHBUIATBIH JKEMHIH MeJIIepi MeH
carachIHa JkoHe Oacka Ja ¢akTopiapra 6aliIaHbICTHI.

CyT eHIMILIIri XOFapbl Ouenep 3KCTEpPbEepAlH *KOHE KOHCTHTYLHSHBIH apHaibl Oip
OenrutepiMen cunarranansl. Onap ipi JeHenl, *KbuliaM KoHaaHyra Kaouteti 6ap. CoHpjaii-axk,
OJIapJbIH YPIAKTAPBIHBIH canachl OOMBIHINA TEKCEpUIreH aWFbIpiapAaH >KOHE CYTTLIIr
KOFapbl OueeH OOJFaHbl KOH.

b.P. Okim6ekoB, b.M. MycnimoB, A.P. OximbGekoB, III.J[. J[oneHOBTBHIH aiTybl
OolibIHIIa Ouenepal ¢pepManapaa KyHiHe 6 peT cayalbl, ajl apHayibl KbIMbI3 (epManapbiHia
10 pet cayyra 601abl.

buenen caypinl anbiHFaH CYTTIH OapiiblK MeJIIEpPIH aHBIKTay eTe Kypneni, cebedi
OueHi caya/ibl )KOHE OHBI KYJIBIHBI YHEMI €Me]ll, COHJBIKTAaH KYJIBIHHBIH KaHIA CYT €MIEHIH
TEK IIaMaMeH FaHa Oinyre Oonazapl. bueHiH ToymiriHe KaHiia per cyT OepeTiHAIriH aHbIKTay
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MaKkcaTbIH/a OFaH aiiblHa 2 KYH KaTapblHaH OaKbUIay CAybIHBIH XXYPTri3edl, COHbIMEH Oipre
KYJIBIHHBIH J]a CaIMaFbIH ©JIIICH/II.

JXKorapsl cyTTi Mangap/a eniHi cayy YIIiH bIHFAHIIBI, EMi3IKTEp *KaKChl JaMbIFaH, CYT
KOKTaMbIpiiapbl alKplH KepiHeai. EH KyHIbI xkaHyapiap cyT Oepyli Tajiam eTrel, CYTTi Te3
opi OHail cayyra yipereTiHaep OOIbI TaObLIA IbI.

bi3aiH eHipne cyTTi OarbITTa ©CIpUIETIH OipHEIIe KBUIKbI TYKbIMaapel Oap. Omapra
Ka3aK KbUIKBICBIH, KOCTaHAH, MyFallKap )KBbUTKbI TYKBIMJIAPBIH )KATKBI3YFa 00JIaTbI.

TeGinme Taburm yifipien OarbUIaTBIH  KEPrUTIKTI Ka3aK  JKBUIKBUIAPBI  TEK
Kasakcranma raHa emec, COHBIMEH Oipre KepIIiiec KaTKaH TYbICKaH eJjaepiAe 1 KOmITer
ecipimeni. Kaszak JKpUIKbUIAPBIHBIH OCBUIAMIIA Kem jKepre Tapainy cebeli, oJiapIbiH
€HECIHIH epeKIlle IIBIMBIPJIBIFBI, TAOMFATTBHIH KaHJal KaTajd >KaFjaiibiHa OO0JIMachIH
TO3IMIUTIIT MeH OeHIMIIIIri, a3blK TaJFaMaWThIHIBIFGI JKOHE JKBUI OOHMBI JKaWbLIBIMIA
OarpuIca J1a, KOHJBUIBIFBIH CAKTaHUTBHIHIABIFEL Ka3ak >KBUIKBICBIHBIH MYHJIAH KacHeTTepi
OHBIH TAPUXU KAJIBITITACHIT KaHBIHA CIHI'€H 0ACThI €PEKIICITIKTEPI.

Kazak >KbIIKbUIApBIHBIH 0achl YJIKEH, caFarbl KEH, K31 KIlIijiey, ereHMEH XKITi
Kepelll, MOWBIHBI >KyaHJay, apkacbl Oepik. ASKTaphl CIHIpAl, CYHEKTI, *YyaH, MbIKTbI
*KoHe OureyneHin typanasl. TyskTapbl Kimiey, Oipak Kartel Oombin  keneai. Kazax
KBUIKBICBIHBIH TYP-TYCTEpi Op TYpJi: TOPBI, JKUPEH, KOK, Kapa, Kyia, aja, OypblI KOHE
T.0. Tyri KajibIH, >KaJI-KYUPBIFBI KOO, CYBIKKA TO3IM/IL.

Kazak KbUIKBICHIHBIH OuWenepi OHINa KyTIM jKacaJIMaFraHHBIH ©31HAe J€ CYTTI
keneni. Illypaitnel skaifbuibiMAa OaFbUIFaHIa op CayblH OWENeH KyJIblHAaFaHHaH KeHiH
aNFaliKel ainapel opra ecemnmneH Tayiairine 12,0-15,0 auTp cyT mibFas.

Kazak KbIIKbUIapBIH CalT MiHyre, Mayn OaryFa, YITTBIK aT OMBIHAApBIHA KOHE 9p
TYpJii  aybul  IIApyallbUIBIK ~ JKYMBICTAphlHa  TakjganaHanbl.  TeOiHAl  KBUIKBI
mIapyanibUIbIFBIH/A Ka3aK KBUIKBUIAPBIH €T-CYT OHIMJIEPIH Ty MaKcaThIH/Ia 6Cipe/I.

Kocranail KbUIKbUTIAPBIHBIH THIHBICHI KEH, KOHCTHTYITMSACHI MBIKTHI, IpUTIrl OpTalia,
CaJIMaKThl, TYJIFAChl XYMBIP *OHE Cayblpbl MEH asKTapbIKIIIKeHEe KbICKajay, aj e37epi
oceM TyiFaibl OoJsibiml Kenenmi. KocTaHal >KBUIKBUIAPBIHBIH HET3T1 TYP-TYCTEPl KUPEH
JKOHE TOphl OoJsbin  Keneni. bymap canT MiHICTE oTe JKYPACK, KYIITI JKOHE Te31M/Ii,
COHJIBIKTaH, CaJTMIHyre Je, Keryre ne Kosainbsl. KoctaHail I KbUIKbUIAPBIHBIH — TYKbIM
apaJIbIK YII THUITIH albIpajibl: JAJIadbIK, HETI3T1 KoHE MIHIC.

Kocranaii KBUTKbLIAPHI COHFBI KBUIIAPHI PecniyGnnkambI3abIH
IapyalbUIbIKTapbIHAAFEl  (hepMaliapblHIa KEPrullKTI  KBUIKBITYKBIMIAPBIH  YKaKCapTy
yIIiH mnaipananeuibll - Kenedl. KocTaHail KbUIKbUIaphl  aT  CHOPTHIHAA Ja KEHIHEH
Kosmaneuiaael. Kocranait xeuikpiapein  Kocranaid, Contycrik Kazakcran, AxkMoma jkoHE
[TaBnonap OOMBICTApBIHBIH IIAPYAIIBUIBIKTAPBIHAA JKOCHAp OOWBIHINA ©CIPUIETIHTYKBIM
peTiHje nailiaJaHbUIbII OTHIP.

MyFfammkap JKbUIKBICHI €TTI-CYTTI OOJBINT KEJIETIH, TO3IMII 9pi MBIKTHI JKBUIKBI.
Myramkap KBUIKBUIAPBI  YIIKBIP, JKYHpIK OONybIMEH KaTap, ajbiC JKOJFa JKYypyre
IIBIIAMBI, JKYMBICKA TO3IM[I, CalT MIHyre e bIHFaillibl. MyFamkap >KbUIKBICHIHBIH TYp-
TYCTepi 9p TYpii: TOpBI, KUPEH, KOK, Kapa, Kyia, Oypbla >koHe T.0. Tyri KamiblH, al-
KYHPBIFBI KOO, CYBIKKA TO3IM/IL.

Myramkap KbUIKbUIAPHl JKaWbLIbIMIA KAKChl KOHJaHAAbI. JKalnbiMaa ceMipTiireH
MYFabkKap JKbUIKBUIAPBIHBIH €T HIBIFBIMABLIBIFBL 55,0-57,0% Oonbin kenexi, keiae 60,0%-
Fa eHiH XKeTenl M¥Fan>1<ap KBUIKBICBIHBIH €T Oip er, Olp Mail Ooiblm Keneml. Aun
OuenepineH Toymirine 14,0-16,0 nutp cyT wmwbFaael. MyFamwkap KbUIKbUIAPBL MeEHLTIHIIE
ipi, momban, TYpPKbl Y3bIH, KapHBI KyaH, asgKTapbl KbICKa Oomanel. KpIcThIH cakpUigaraH
capbl asi3bIHBIH KaHAalbIHA J1a 60Ica TO3IM1, KaJdblH Kap bl TEOIH ST IIbIFaIbI.

Myramkap OKbUIKbUIAPBIHBIH — TYKBIMIIIIHAE yII — Tunrepi Oap, omap: emoi,
capblapka KoHE KYIaHIpl. MyFamkap S>KbUIKBUIAPBIH acChULIAHIBIPY KYMBICTAPBIHA OCHI
TUNTEPIHIH MaHBI3HI 30P.
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Myramkap OKBUIKBUIAPBIH —CalT MiHyre, Majl OaFyFa, Ka3aKThlH VITTBIK aT
OMBIHJIAPbIHA JKOHE Op TYpPJi aybll MIAPYalIbUIBIK >KYMBICTAapbIHA NainanaHanel. TeOiHmi
yHipai  KBUIKBl — HIAPYaIIBUIBIFBIHIA ~ MYFaDKap JKBUIKBUIAPBIH €T-CYT OHIMICpIH amy
MaKcaThIH/Ia OCipei.

Ocpl OWeHIH CYTiHEH NaibIHJAIATBIH KbIMBI3JA KE3JIECETIH 3aTTapbelH O0opi amam
JICHCAYJIBIFbIHA Makaaibl. Ke3-KkenreH cyTreri eH Oaralibl 3aT — aKkybl3 0oJjica, Oue CyTiHae Ol
1,8-2% 6onanel. Keimeizga mamamen 1,3-2,0% wmait Gap, OyJ1 CHBIp CYTIHICTIZIEH 2 €ce KeM.
Kan Kypayna MaHbI3/1bI pOJIb aTKAPAThIH KOOAJBT MEH MBIC CUSKTHI SJIEMEHTTEP CUBIP CYTIHEH
repi Oue cyTiHae emdyip kem: kobampT oHma 1,5 ece, am mbic 3,2 ece apThIK. bip muTp
KbIMbI37a 1,60 Mr Mbic Gomanel ekeH. COHABIKTAaH Aa OYTiHTI KyHI KBIMBI3IBI MK SJIICTE,
npoduiakropusia xkui naiinananaapl. COHbIMEH KbIMBI3 KaHal IepTKe Jjaya, emre mumna?

TypakTel TypAe KbIMBI3 IMIKEH aJaMHBIH UMMYHUTETI apTansl. byn enimzne B, A, E
nopymengiepi, ocipece C mopymeni ere kem. Omnap aJaMHBIH HUMMYHJIBIK KyHeci MEH
JICHCAYJIBIFbIH HBIFAUTHIN, KYLIEHTE 1.

— ByblH aypynapbl MeH CYMEKTIH KaKcayblH, KYHMKEHIH XYKapyblH, Oac alHayblH,
CO3BUIMANbBl capbl aypy (TemaTuT), YWKbBICBI3ABIK, IMIEKTErl japa (racTpUT) CHUSAKTHI
aypyJIapJIbIH aJIJIbIH ajlaibl HEMECE KeHUTICTE 1.

— lopirepyiep KbpIMBI3ABI O€3reK aypyblHa J>KOHE JKOTENTe KapChl 1MIyre YCBIHBIC
xkacaiapl. KeIMBI3OCH emenreH[e KaH KypaMbIHIAFbl T€MOTJIOOMH SPUTPOIUT KeOeiemi.
TaMbIpIbIH COFYBI JKHUICN, KaH alHAJIBIMBI KbUIAaMaaiabl. KaH TaMBIpel KYMBICHI MEH
KYPEK COFBICHI JKaKcapabl.

— KBIMBI3 apak MeH ChIpaHbIH 3apanTapblHAH Ta3apTaIbl.

— JKana GocanFaH KeTIHIIEKTIH CYTiH MOJAUTHII, HOpI eTemi. Jlemek, emi3yni Oanara
Jla TIaii1achl 30p.

— KbIMBI3[IbIH KypaMbIH/a KbIHBIC TOPMOHAAPBIHA KAKChl dcep €TETIH (epMEHTTEp
Oap. byn oltennepai OeaeynikTeH, epaepai OeNCI3AIKTeH KOpFanIbl.

— KpIMBI3IbIH Maiibl aT€POKCIIEPO3 AypYybIHA UL,

— KpIMBI3IbIH KypaMbIHAAFbl Mail KbIIIKBbUIAAPHl aJaM JEHECIHJEer1 Kacylaaapibl
KaKcapTaJbl

— KpIMBI3IaFpl  Killli  MOJIEKYJTAJIbl TENTUATEP Kacyllajapaarbl HOpybI3 (0eloK)
CUHTE31H KYLIeiTenl, ar3ajaH Yibl 3aTTapJbl CBHIPTKA aifanm IIblFapaabl, YpbIK 0e3i
TOPMOHJIAPBIHBIH TY3UTY1H 1aMbITa]IbI

— TamakThlH anjbplHIa HeMece TamakmeH Oipre a3 meimmepae (50—100 mur) imirex
KBIMBI3 aC KOPBITY COJIIICPiHIH O6iHyiH alTapibIKTald KYIIeHTeIi.

— Ar3aziarpl 3aT aJMacyblH peTTeN OThIPaThlH acKa3aHHBIH, IMIEKTiH, OaybIpAarbl ©T
OeneTiH (hepMEHTTEP/IIH )KYMBICHIH KaKCapTaIbl.

— KbIMBI3 KypambIH/a aF3ara »KeHUI CIHETIH aKybI3Jap, NeNTHATEP, aMUHKBIIIKbUIIAP
OOJFaHIBIKTaH, CYCBIHHBIH OYJI TYpi CBIPKAT aJJaMHBIH KYII-KYaTblH T€3 KaJIbIHA KENTIpeai.

— KpIMBI3 amibiFanna maijga OoONaThIH CYT KBIMIKBUIBL, CIHUPT acKa3aH-1IEK CONiH
KO3JIBIPBIIN, aCThIH XKaKChl KOPBITHLTYbIHA, BIABIPAY OHIMICPIHIH CIHYIHE KIpAEeMIeCe1Ii.

— bue cytinge C nopyMmeHiHiH MOJI O0JIybIHaH, KbIMBI3 TyOepKyJie3 aypyblH eMJeyie
oeTe mmmanbl. KeIMBI3 TyOepKkyne30€H aybIpaTbIHAAPABIH aF3achlHIAFbl  JOPYMEHJIEP
aIIMaCybIHBIH OY3bLTYbIH TOKTATAIbI.

— KpiMb13  Kypambiana B, B2, B12 nopymennepi Gap OonfaHAbIKTaH, ON JKyike
aypyJapbiHa J1a ©Te IINHabL.

— KpIMbI3 imkenae agam To0eTi ambuiaasl. OFaH KbIMBI3 KYPaMBIHIAFI CYT KBIITKBLIBI
ocep eTei.

JKbUIKBI KBIMBI3BI JICHCAYJBIKKA aca MalJaibl €KeHIrl op YaKbIT HaCHXaTTaJbII
keneni. CoraH KapamacTaH, aF3ara Taianbl CYCBIHIBI a3 Melliepae maigananambi3. OraH
ceber, omi A€ KbIMBI3ABIH MAaHBI3ABUIBIFBIHA JKOHE KAXKETTI MeJiiepae maigacel Oap

268



eKeHIriHe TYCIHITiIMI3 maManbl. COHIBIKTaH KBUIKBI MAJBIH KOOCHTE OTBIPHII, €TMIMI3IiH
OapIIBIK TYKIIpIHJE camajibl JaibIHAAIFaH KbIMBI3AApAbl opOip Kac yprakka iIKi3im, oHbIH
KAaCHEeTIH KOFapblIaTyFa KaMKOPJIBIK jKacairy Kepek.

«AypyFa — eM, cayFa — Kyar, Jopi KbIMbI3» — jem JKaMObuT aTamMbI3 JKbIpFa OekepIeH-
Oekep Kocmaca Kepek-Ti. A AkramOepi xkbpipay Ootica: «bueHiH CyTi capbl 6ai1 — KbIMBI3IaH
ackaH JoM Oap Ma?» Jem TaMmMcaHFaH. OWTKEHI, KbIMBI3 Ka3aK XaJKBIHBIH YJITTHIK
TaraMJapbIHbIH IIIIHJET] €H KYPMEeTT] JacTapKaH JoMIepiHiH Oipi.
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BUOJIOI'NYECKASA DO PEKTUBHOCTDb 'EPBUIIUJIA 30/IUAK
B IIOCEBAX I'OPOXA HA PA3HBIX TUITIAX IIOYB

Hembsinenko E.B., Cynnos K.C.
(KD @I'BOY BO «PlI'AY- MCXA umenu K.A. Tumupsizesar, e. Kanyea)

CoBpeMeHHass TEXHOJIOTHSl BBIPAIIMBAHUS CEJIbCKOXO3SMCTBEHHBIX KYyJIBTYP He
MBICIHUTCA 0€3 MPUMEHEHHUs XMMHUUYECKUX CPEACTB 3aluThl pacteHuid. IIpu 3ToM, 3aTpaThl Ha
npuoOpeTeHue repOUIKI0B OCTOSIHHO BO3PACTakoOT.

B mnocnennee BpeMs Bce 0oJiblIel MOMYJSPHOCTBIO IOJIB3YIOTCS I1OCIEBCXOJ0BBIE
repounuaHbie 00paboTku. OHM MO3BOJISIOT BeCTH OOpbOY C COpHSKAaMH IEJEHAIIPABICHHO
MIPU U3BECTHOM (PAKTUYECKOH 3aCOPEHHOCTH U BHJIOBOM cocTaBe [2].

N3yuenue 6uonorunueckoi 3¢p¢peKTUBHOCTH repOuuuga 301uaK IpoBOJUIOCH HAMH B
CHCTEME PerMCTPAaLMOHHBIX MCIBITaHUN B ycinoBuax Kamykckoil o6iacTu Ha pa3HbIX THIIAxX
IIOYB.

ITonesoii omeIT OblT 3amoxkeH B 2019 roay Ha ombiTHOM mosie KO PTAY — MCXA
nMenn K.A.TumupsizeBa M B YCIOBHUSX CEIbCKOXO3AHWCTBEHHOro mpou3Boactea KdX
«Kpaser» n. O6uauno, HOxHoBckoro paiiona Kamyxckoit o6mactu. IloBropHOocTh 4-X
KpaTHas, TIomaib AeIAHKN 25 M2, PasMelleHne BADMAHTOB PEHIOMH3HPOBAHHOE.

IlouBa mepBOro OMBITHOIO Y4acTKa JEPHOBO-NOA30JMCTas cynecdaHas. Conep:kaHue
rymyca — 1,18%, conepxanue P20s — 256 mr/kr noussl, K20 — 41 mr/kr noussi, bop — 0,5
Mmr/kr, Momubaen — 0,23 mr/kr. Kucinotnocts moussl — 5,8.ITouBa KOX «Kpaseu»aepHoBo-
nojonuctas cyrnunuctas, pH — 5,9. Conepxxanue rymyca 2,42, Conepxkanue Nyr- 25,8 Mr/kr
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MOYBBI HU3KOE; MOABMKHOTO P20s - 108 mr/kr moussl, mo KupcaHoBy cpemHee; 0OMEHHOTO
K20, - 71 mr/kr noussl, noKupcanoBy HU3KOE.

Hopma BeiceBa 1,2 miH. Bcxoxkux cemsiH Ha 1 ra. IloceB cemsH nposogmics 14.05.
2013 r. O6beKTOM HCCIeIOBaHUN ObUT COPT Topoxa AKCaliCKUN ycaThlid, repOunuabl 3011aK,
BP; ITynbcap, BP. Cxema ombita: 1. KonTpoiss (6e3 00pabotkm); 2. 3oauak, BP (0,75 i/ra);
3. 3ommak, BP (1,0 n/ra); 4. [lynscap, BP — aranon (1,0 n/ra). [Ipenapatsr 3oauak u [Tynscap
Ha OCHOBE OJIHOTO JEHCTBYIOIIETO BemecTsa — Mimasamoxkca.

[IYJIBCAP™ - repOunuj MHUPOKOrO CHEKTpa ACHCTBUS AJIS KOHTPOJIA 3JIAKOBBIX U
JBY/IOJIbHBIX COPHSKOB B IO0ceBax 0000BBIX KyIbTyp, hupma-mpousBoautesib BACD [4].

[IpenapatuBHas ¢opma: Boansii pactop (BP). [leiictBytomee BemectBo: 40 1/1
Nmazamoke. Pasnuume mnpemnapatoB B TOM, 4YTO HUX BBINYCKAlOT pa3Hble (QUPMBI —
MIPOU3BO/IUTEIH.

OrnpeICKMBaHKE TTOCEBOB MPOBOIAMIOCH B paHHUE (Pa3bl pocTa cCOpHIKOB (1-3 TUCTHEB)
u 1-3 HacTOAmMMX JHUCTBEB y KYJIBTYpHl. YUYET COPHSKOB B TIOCEBaxX Topoxa ObLI
MpoBeJIeHTIEpe ] ONphICKUBaHUEM, depe3 30 CyTOK Iociie ONphICKMBaHUSA. Maccy COpPHBIX
pacrenuii ompenensuii Ha 30 CYTKH TOCJIE OINPBICKUBAHHS. ATPOOHOJOTHYECKHE TPYIIIBI
COPHBIX paCTEHUM MPEACTABICHBI B Ta0OHIIE 1.

Tabnuma 1 - ArpoGuonorudeckuie rpymnmnbl COpHIKOB

ITouBa KepHOBO-TIOA30IUCTAS CyTIecUaHas | ITouBa AepHOBO-TIOA30IUCTAS CYTITMHUCTAS
MauJioJieTHHe (OHOJIETHHUE TPOBBIE)
BE€POHUKA MMalI€HHasA, IOAMapECHHUK HCHKI/Iﬁ, BCPOHUKA IMallICHHAA

©KOBHHK OOBIKHOBEHHBIH (ITPOCO KyPHUHOE),
MEITKOJICTIECTHIK KaHAaJICKH, (prajKa mojaeBas,
NIUpHIA OOBIKHOBEHHAS, Maph Oerasl.

3umyronue COpHAKU
MACTYIIIb CYMKa, TPEXpEOCePHUK HEMTaxXydnid,
ApyTKa MoJieBas
MHoroJieTHHE CTep:KHEKOPHeBbIe
[IABENb KOHCKUM |
MHoroJieTHHE KOPHEBHUIIHbIE

nbIped MOoN3y4Yyui, XBOLI NOJEBOU | NbIpEN MOJI3Y4Yuii, XBOII IOJEBOU
MHoroJieTHHE KOPHEOTIPbICKOBbIE
BBIOHOK ITOJIEBOH | MBIIMHBI FOPOIIEK, OCOT MOIEBOI

VY4éThl COPHBIX paCTEHUI MPOBOAUINCH 10 0OPaOOTKH — KOJMYECTBO COPHSIKOB, Yepe3
30 mHelr mocie oOpabOTKM ONMpPEAEssuIM KOJIMYECTBO, BHJIOBOM COCTaB M MacCy COPHSKOB.
Tpertuit yu€r npoBOJHIM TTIA30MEPHO — MO CTEIICHU 3aCOPEHHOCTH MOCEBOB.
BumoBoii coctaB COpPHBIX pacTeHHH HECKOJBKO OTIMYAETCS B 3aBHCUMOCTH OT THUIIA
MIOYBBHI.
Pe3yabTaTsl Heciie10BaHMIA
D¢ hexTUBHOCTh U3ydaeMbIX TepOUIII0B MpEICTaBIeHa B TabIuIe 2.

Tabmuua 2 - DddexkTuBHOCTh repbunuaa 3onuak, BP B 60ps0e ¢ COpHBIMM pacTeHUSIMH B
MI0OCEBAX TOpOXa Ha pa3HbIX TUNAX MOYB, %o

BabuanTLl % 0NN OAHOIOIBHBIX % rrbenu ABYJOIHHBIX
P cyrecyaHast CYTIIMHUCTAs cyrecyaHast CYTIIMHUCTAs
1.KonTposs - - - -
2.3oauak - 0,75 n/ra 87,3 70,0 80,0 65,0
3.3o0mmnak - 1,01/ra 95,5 77,8 89,0 84,0
4.Ilynecap - 1,0 n/ra (3TanoH) 95,7 66,6 100,0 53,0
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Ananmu3upyst JaHHbIE TaOMUIBI 2 MOXHO CHENaTh BBIBOJ, 4TO 3()(HEKTUBHOCTH
repOULIMIOB BBILIE HA JIEPHOBO-IIOI30JIMCTON cyrecyaHoi nmouse. DPPeKTHBHOCTH Mpenapara
3oauak B noze 1,0 y/ra mpu mpUMEHEHHMHM Ha JEPHOBO-TIOJ30JUCTON CYTJIMHHCTOW MOYBE
BBIIIIE ATAJIOHHOTO repounuaa — [lynbscap.

VY4yer 3acopeHHOCTHM Tepes] YOOpPKOM ypokas MpOBOJWIM TIJIA30MEPHO IO
TpexOaITbHOM miKaie (ci1abo, cpeHe, CHIIBHO).

OdeHb CHIIBHO 3aCOPEHHBIM SIBIISJICS KOHTPOJIBHBIN BapuaHT, ciiabdas 3aCOPEHHOCTD
OTMEUaJIach B BapHaHTax C MPHUMEHEHHEM mpernapaTta 3oauak, BP B go3zax 0,75 mrau 1,0
n/ra u stanonHoro repounmaa Iynecap, BP (1,0 i/ra).

KoneuHnbiM pe3yabTaTOM BO3ENIBIBAHUS JIFOOOM C.-X. KYJbTYpBI SIBJISIETCS €€
YpOXKAHHOCTB, (Tad. 3).

Tabnuna 3 — YpoxaifHOCTh TopoxXa TMOJIEBOTO copTa AKCalCKUi ycaThlii B 3aBUCHMOCTH OT
MIPUMEHEHMs] repOMIIUA0B Ha pa3HbIX TUIAX MMous, 2019 1.

Bapuant

Twun 1mouBsl 2. 3oamaK, 3. 3omuak, 1,0 | 4. Ilynsecap,

1. Konrposs 0,75 n/ra a/ra 1,0 m/ra HCPos
HepHoBo-
MTO30IMCTAas 10,5 17,7 18,0 18,4 0,8
cylecyaHas
HepHoBo-
ITO30/THCTas 19,6 34,4 35,2 33,4 0,96
CYTJIMHUCTAs

[Ipumenenne repOUIUAOB TOCTOBEPHO MOBBIIIAET YPOKAWHOCTH CEMSIH ropoxa B
CPaBHEHHUHU C KOHTPOJIEM.
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HPowppE

INPOEKTHPOBAHUE BUCKBUTHOI'O I1IOJIY®ABPUKATA C TOBABJIEHUEM
PACTUTEJIBHOI'O )KUPA JJIAA ATJIIOTEHOBOU JUETbHI

Homaxuna M.Jl., Mamuna C.E., PeicmyxamberoBa I'.E., Ymakosa 10.B.
(©I'FOY BO Capamosckuii ['AY)

HpOI/ISBO,Z[CTBO KOHIUTCPCKUX HU3IETUA OTHOCHUTCA K JUHAMHYECKHU Pa3BHUBAOIICMYCA
HaITpaBJICHHUIO MMUIIEBOM IMPOMBIIIJICHHOCTH. HeCMOTpH Ha TO, YTO AaCCOPTUMCHT
KOHAUTCPCKUX U3IeIUi BechMa pa3H006pa3eH, INPpUCYTCTBYCT ,HC(I)I/II_[I/IT JUCTUYCCKUX U
HepCOHI/I(I)I/II_[I/IPOBaHHBIX MMPOAYKTOB. I/ISBGCTHO, 4YTO B MOCJIICOAHHUEC I'OJbI BCC OoubIIIe JIroei
CTpadar0T pPa3JIMYHBIMU BUAaMU 3abosieBanuii. B cBoro oucpeab JOTO HNPUBOAUT K
OTPaHUYCHUIO HJIK 3allpeTy HOTpC6J’IeHI/I$I KOHIUTCPCKUX HSHCHHﬁ, HEPCAKO D2TO CBA3aHO
HUMEHHO C IIIEHUYHOU My’[(Oﬁ, IO3TOMY pa3pa60TKa NpoOAYKIIMK OUCETUYCCKOI0 H
CIICUAJIM3UPOBAHHOT'O HA3HAYCHUS SABJISACTCA aKTyaHLHOﬁ 3aJ1a4eit.
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bonbiioit yzaenpHBIM BeCc Cpeau MOTpeOMTENEHd C OTpaHUYEHUSIMU B NHUTAHUU
3aHUMAIOT JIIOJH, CTPAJAolIie HEMEePEeHOCHMOCTRIO O€JKa 3J7aKOBBIX - TIIOTeHa. B To xke
BpEMSl CaMbIM paclpOCTPAHEHHBIM M TPAaJULMOHHBIM CBIPEM SIBJIIOTCS IMIIEHULA, POXKb,
SYMEHb U OBEC, KOTOPBIE KaK Pa3 U SABISIOTCS 3alpelIeHHBIMU B O€3TII0TeHOBOM nuere. s
pelieHnus 3ToM npoOieMbl CHENUAIMCThl IMPEAJaraloT IMOUCK albTEPHATUBHOTO ChIPbS,
HanpuMep, MyKU U3 puca, KyKypy3bl, TPEUNXH, JIbHA, THIKBbI, KOKOCA U T.1.

B Hacrosimuii MOMEHT B OOJIBIIMHCTBE PAa3BUTHIX CTPaH pa3padOTKa M MPOHU3BOJCTBO
arJI0TEHOBBIX IIPOJYKTOB HAXOJUTCS Ha BICOKOM YPOBHE U PaclpoCTpaHeHo, a B Poccun —
3TO HalpaBJIEHWE HAXOJUTCS HA HAYAJIbHOMU CTa/luu.

Lenpto paboThl sBIsIACH pa3paboTKa TEXHOJIOTUH OHMCKBHTHOTOMONy(abpukara ¢
N00aBJICHHEM PACTUTEIBLHOTO KHUPA JIUIS arJIFOTEHOBOW TUETHI [ 1].

Jliig peanuzanuy NOCTaBIEHHON LENH OBLIIN ONPEIENIEHbI CIEAYIOIINE 3a/[aun:

1. U3yuutp  suTepaTypHble  JaHHbBIE O  BO3MOXKHOCTSIX  MCIIOJIb30BaHUS
OE3TIII0TEHOBBIX BUJ0B MYKH B IIPOU3BOACTBE OMCKBUTHBIX NOJy(haOpHUKaToB;

2. PaszpabGoTarp peuentypy W TEXHOJOTHIO OHCKBUTHOTO moxydaldpukara wu3
0€3TII0TEHOBBIX BUI0B MYKH;

3. OmpenenuTh OPraHOJIENTHYECKUE TIOKA3aTeN OMBITHBIX 00pa3Il0B OMCKBHTA;

4. Omnpenenutsb (HPU3NKO-XUMUUECKHUE UCCIIEIOBAHUS OMBITHBIX 00pa3loB OMCKBUTA,

5. PaccuuTtaTh NHUIIEBYI0O W SHEPreTHUECKYIO LIEHHOCTh HCCIIEAYyEMBIX 00pa3lioB
OWCKBHTA.

O0BbeKThI, METOAbI U MATEPHAJILI HCCJICI0BAHUI

OOBEeKTOM HuCCIIeJOBaHMS SBIISJICS OUCKBUTHBIN MOTy(habpuKkaT Ha KOKOCOBOM Macie
U3 KOMIIO3UIIMOHHOW CMECH T'PEYHEBOM, KYKYpy3HOM M KOKOCOBOM MykH. B kauecTBe
KOHTPOJIBHOTO 00pa3iia Obla B3siTa perentypa u Texuojiorus oucksura «lIpara» Ne 7 [2].

Metoanl Hccie0BaHuS

1. OpranonenTuyeckue WCCIEIOBAHMS OMBITHBIX O0O0pa3oB  OE3TIIIOTEHOBBIX
ouckButoB mposoauan mo 'OCT 5897-90 [3];

2. OmpeneneHre MacCOBOM JTONM Biard M cyxux BemiectB mpoBogwin mo ['OCT
5900-2014 [4];

3. Ompenenenne MaccoBoi o sxupa nposoauiu o OCT 10846-91 [5];

4. Omnpepenenne MaccoBoi gom caxapa mposoauiu 1o 'OCT 5903-89 [6];

5. IlumeBy0o W SHEPreTUYECKYI0 ILEHHOCTH OIpENessid ¢ MOMOUIBI0 JaHHBIX
XUMHUUYECKOTO COCTaBa POCCUMCKUX MUIIEBBIX TPOTYKTOB [7].

Marepuagabl: Myka kykypy3Has «C.Ilymos» r. MockBa. Hsrorosutens OOO
«Xneb63epHonpoaykt, 347913» CTO 535458590-018-2013; caxap — necok «Pycckuit caxap»
OAO «Banyiikucaxap» ['OCT 33222-2015 [8]; siuna kypunbeie cBexue Cl, AO
«CumonoBckas ntunedadpuxay 'OCT 31654-2012 [9]; myka kokocoBast «econutrenay OO0
«Xencu Mapxker»; myka rpeuneBas «Kynecnuna» [TAO «IletepOyprckuii MenbHUYHBIN
koMmOuHaty TY 9197-023-00941903-2009 [10]; macio KokocoBoe padUHUPOBAHHOE
0oTOEJNIEHHOE JI€30/I0PUPOBAHHOE «Delicato» AO «Hmxkeropoackuii Macno->XUpPOBOU
komOunat» 'OCT P UCO 22000 [11].

B nporecce BeIOOpa M moad0opa ChIpbs IS ariIOTEHOBBIX KOHAUTEPCKUX H3IETHI
ObUIO HCIIOJIB30BAHO CIIEYIOIIEe ChIphE: KOKOCOBas, KyKypy3Has W TpedyHeBas MyKa.
N3BECTHO, YTO KOKOCOBYIO MYKY MOJYy4ajdd M3 MSIKOTH KOKOCa, a 3aTéM BBICYIIMBAIU U
nepemaibiBand [12]. CoriacHO JTUTEPAaTypHBIM AaHHBIM XUMHYECKHH COCTaB JAHHOW MYKH
XapaKTepU3yeTCsl BBHICOKMM COJEp)KaHUEM IMIIEBBIX BOJIOKOH - Ooiee 40%. Kpome Toro,
MyKa oforaiieHa MHUHEpaJbHbIMH 37eMeHTamu (Ha 100 r) Takumu kak: Kanmuidh — 356 wr,
docdop — 113 mr, marawmii — 32 mr, kanpiwii — 14 mr, xene3o — 2,4 mr, mens — 0,4 Mr, IUHK —
1,1 mr, cenen — 10,1 mr; Buramunamu rpymmsl B (B1 — 0,06 mr, B2 — 0,1 mr, Bs — 0,8 mr), C —
1,5 mr, E — 0,44 mr, PP — 0,6 mr [13].
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B cocraB kOMIoO3uTHOW cMecH HamMHu OblIa BKJIOUEHA KYKypy3Has MyKa, KOTOpas
IIMPOKO UCHOJIB3YeTCsl B MMTAaHUM MHOTUX HAapOJOB U Onarojapsi 5TOMy MHOTHE €€ CBOWCTBA
uccieoBanbl. M3BecTHO, 4YTO ee mMmoTpeOieHHe B MHILY CIOCOOCTBYET YKPEIUICHHUIO
MMMYHHUTETA, OJarOTBOPHO BJIMSIET HA 0OMEH BEIIECTB, a TAKKE MOICP)KUBAECT HOPMAJIbHBIN
OanaHc B opranusme [ 14].

I'pedneBas MyKka TaxXe SBISICTCS arJIFOTEHOBBIM CHIPbEM, HO TPAAUIIMOHHO B PAI[OHE
YeJIOBEKa HCIOJb30BaJaCh Kpyma. XOTsS MyKa U3 TPEUYMXH OTJIMYaeTCA cojaep:kaHuem 18
HE3aMEHHMBIX aMWHOKHCIIOT, MHHEpPAIbHBIMU BEIIECTBAMU (Kelle30, KaIbLUH, KaJHii,
docdop, meap, Hon, nuHK, 60p, Grop, MomubOaeH, K0OansT) U BUTaMuHaMu (B1, B2, Bo, PP u
E) [15].

B cBa3m ¢ Tem, UYTO M[EIMAKWS WMEET XapakTep KOMOpPOWIHOCTH, TO €CTb
COBMEIICHHYIO HETIEPEHOCHMOCTb H JIPYTUX THIIEBBIX HHTPEIUCHTOB, Yallle BCErO ITO OEJIOK
KOPOBBETO MOJIOKA, TO B KaueCTBE 3aMEHbI CIMBOYHOIO Macia IpejajgaraeTcsi IpUMEHEHUe
kokocoBoro. KokocoBoe Macino mpezacTaBisieT cOOOM pacTUTENBbHBIN JKHUp, MOJTy4YEHHBIN
METO/IOM TOpSYEro WM XOJIOJAHOTO IPECCOBAHMS BBICYIIEHHOW MSKOTH KOKOCOBOTO Opexa.
KokocoBoe Macino mo cBoeMy BUTaMHUHHO-MUHEPAJIbHOMY COCTaBY CXOXE€ C IPYAHBIM
MOJIOKOM U COJIEP’KUT aHTHOKCUAAHTHI U MOJMHEHachIeHHble KupHble KucnoTsl (ITHXKK),
KOTOpble OJaroTBOPHO BIMSAIOT HAa KOXY, BOJOCH, HOTTHU W BECh OpPraHU3M 4YelOBEKa.
Bcocrae ITHXK kokocoBoro waciia cojepxarcs: JiaypuHoBas kuciota — 509%,
MUpPHCTHHOBasI kuciota — 20%, manbMUTHHOBAS KucioTta — 9%, olenmHOBas kuciorta — 6%,
KarpuioBas kuciaota — 5%, kampuHOBas kuciota — 5%, creapmHOBas kuciora — 3%,
nuHOJIeBas kuciota — 1%, karmponoBas kuciota — 0,5% [16].

B xonme wuccnenoBaHuil B KOHTPOJBHYIO pELENTYpY OBLIM BHECEHBI CIEAYIOIIHNE
W3MEHEHUA: 3aMEHa MIIEHUYHOM MYKHM Ha KOMIIO3UTHYIO CMECh KOKOCOBOM, KyKypy3HOU W
IPEYHEBOM MYKH B Pa3HBIX COOTHOLIEHHSX, CIMBOYHOTO Macjia Ha KOKOCOBOE€, a TaKke
UCKJIIOYEHHE KaKao — MOpoIlKa (BO3MOXKHO IMPUCYTCTBHUE CKPBITOTO TIIOTEHA). Penentypsl
HCCIeAyeMBIX 00pa3IioB MpeACTaBICHBI B Ta0IHIE 1.

Tabnuma 1 — BapradTsl ONBITHEIX 00pa3IioB pa3pabOTaHHOTO OE3TIIIOTEHOBOTO OMCKBUTA

Ne . CooTHolIEHHE
CocTaB KOMIO3UTHOM cMecH o
odpasna HHIPeIHEeHTOB, %o
1 KOKOCOBasI MyKa : TPEYHEBasi MyKa : KYKypy3Has MyKa 10:30:60
2 KOKOCOBasI MyKa : TPEYHEBasi MyKa : KYKypy3Has MyKa 20:30:50
3 KOKOCOBasi MYKa : I'PeYyHeBasi MyKa : KYKypy3Hasi MyKa 8:25:67

Kak BuaHO Ha prcyHKe | HAaWIy4IIMMHU OPraHOJIENTHYSCKUMU ToKa3aTeNaMU 00aan
obpazer; Ne3, KOTOPBIN OTIUYATICS MATKUM BKYCOM, CBOMCTBEHHBIH OMCKBUTY, UMEN JIETKUI
MPUBKYC KYKYpPY3HOH M TpEYHEBOW MyKH, NpuUSTHBIA apomaT. K pgedexkram ombITHBIX

o6pa3u03, HEC BbI6paHHBIX HaMH, OTHOCHWJIIMCb — HAJIWYHUC KPYNHHOK M paccChlIyaras
KOHCHUCTCHLIUA.
= KOHTPOIE OdGpasen Ne 1 OdGpazew Ne 2 Odpaszent Ne 3
Bryc
5
_ -4
CTpyKTypa * 2 %, 3anax
1 1
0
KOHCI]CTEHL{[—IXI. . ~ -'BHELI.IHH]"l BH]
Bun e pazpese

Puc.1 — Opranonentuueckuii mpouis HCCIeayeMbIX 00pa3IoB OE3rIIIOTEHOBOTO OMCKBUTA
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Taxxe HaMu B X0JI€ MCCIeI0OBaHUN OBIJIO YCTAaHOBJIEHO, YTO HEOOXOAMMO yMEHbBINATh
KOJIMYECTBO KOKOCOBOTO Maciia, B CpPaBHEHUHM cO CIMBOYHBIM — Ha 20% B pa3zpaboTaHHOM
OuckBUTHOM TmonydabpukaTe. ITO CBSA3aHO C pPa3HBIM XHUMHYECKHM COCTaBOM U
TEMIIepPaTypOil MJIaBICHUS UCIOIb3yEMBIX MACEIL.

Ha puc. 2 mpencraBieHa TEXHOJOTHUYECKasi CXeMa MPUTOTOBIICHHUS OE3TIFOTEHOBOTO
OHMCKBUTA.

Caxap- Korocopan | Dpeunesan | Eveypyiaan i Macae |
necor MY MyKa MYE3 HuIa KOKOCOBO#
MpocenBanne | IUI;: :'E'::::
i+ f
| Hearuu | | Beaxu |
¥ P
Baiimpanue Brbusamme na
(7-10 smam) MEITEHHBIX
obeporax (3 suH)nH
& Ha CPeTHMX (5 MuH)
Babupanue (5-7 smn)
o
Bsbusanue (8-13 smum) |,

¥
MepesvemuBanne 0
—x piiueanne (34 MuH)

w

Mepevemupannae |(—

¥

DopusBaEne (PALTHE B
opumi)
K
Bun EgKa
(170°C, 50 — 55 sum)
¥
I Dz aamcaenne |

Puc. 2 — TexHoJyioruueckas cxema IIPUT'OTOBJICHMA, pa3pa60TaHHoro OE3IIIIOTEHOBOIO
OMCKBHUTA U3 KOMIIO3UTHOI cMecH

[lo cpaBHeHMIO C KJIACCMYECKOW CXEMOM HPUIOTOBJICHHSI MAClsSHOTO OHCKBUTA Y
pazpaboTaHHOro 00paslia yBeJINYMINCh KaK MPOIOJIKUTEILHOCTh TeIJIOBOM 00paboTku Ha 10
— 15 MuHyT, Tak ¥ Temmneparypa Beinedku Ha 35-45°C. Kpome Toro, B mpoliecce 3ameca Macio
KOKOCOBO€ J00aBJsUIM TOce B30MBAaHMS KEJITKOB, a B KOHTPOJBHOM 0O0paslie Macio
CIIMBOYHOE J00aBJISETCS Cpa3y B IMUHO-CaXapHYIO Maccy.

Kak BUIHO U3 naHHBIX TaONWIBI 2 OTMEUYEHO YBEIMYEHHE CyXuX BemiecTB Ha 6,8%,
HE3HAYUTENIbHOE YMEHbIIIEHHE MaccoBoil nonu caxapa Ha 0,7% u yBeTMYeHHE MaCCOBOU
noJyim xupa Ha 1,1%.

Tabnuua 2 — INoka3arenu kayecTBa pa3paboOTaHHOrO OMCKBUTA

H . o0pasen Ne 3 (cMech KOKOCOBOM, rpeYHeBOi
anMeHOBaHHUe MoKa3aTesiei KonTpoan .,
H KYKYPY3HO# MYKH)
Benku, r 8,76 8,16
Kupsl, r 10,08 10,41
VrneBonpl, T 29,58 31,87
DHepreTuyeckasi IeHHOCTh, KKaJl 257,31 267,63
MaccoBas 107151 CyXux BelecTB, % 60,1 + 3,0 66,9+0,4
MaccoBas nois caxapa, % 45,1+1,0 44.4+1,0
MaccoBas nomus xupa, % 9,540,3 10,6+0,3
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B mpouecce wuccnenoBaHuii HaMM  ObLI  IIPOBENEH CPABHUTENBHBIA  aHAIU3
(paKIMOHHBIX COCTABOB MIICHUYHOW MYKH M KOMIIO3UTHOW cMecu Ne3 (tabmuma 3).
CornacHO IUTEpaTypHBIM JIAaHHBIM M3BECTHO, 4YTO TIIOTEH — JTO TJIOTEIMHOBAas W
MpOJIaMUHOBAs (hpakMu Oeslka 37TaKOBBIX KyJIbTYp: MIIEHUIIBI, PXKH, SIMEHS, OBCA, 1 UIMEHHO
OHM SBIIIOTCS aJJIepreHaMu. PacyeTHBIM MeTOoJI0M HaMH OBLJIO  OTMEUYEHO, YTO
pa3paboTaHHass KOMIO3UTHas cMmech Ne3 sBisack O€3TIIIOTEHOBOHM, TaKk Kak cojepkaia
TJIIOTEIMHOBBIE M MPOJIAMUHOBBIE (ppakiuu B kommdectBe 12,08 MI/KT, B TO BpeMmsi Kak
JOMYCTUMBIN ypoBeHb Juts «glutenfree» moimken ObiTh He Oosiee 20 mr/kr [17].

Tabmunua 3 — CoctaB 6eTKOBBIX (PpaKIfii HEKOTOPHIX BUIOB MYKH

MaccoBas 7105151 ppakiuii 6enkoB, %
Bun myxu Anp0y- | I'moGymu- | I'moTenu- Hepacrso- IIponamunsr | 3eun
MHUHBI HBbI HBI PHMBIC (TmauH)
Oenku
ITiennunas 5,2 12,6 28,2 8,7 35,6 -
Kykypy3Hnas 8,1 5,9 80,0 - - 5,9
I'peunenas 21,7 42,6 12,3 - 1,1 -
KokocoBas 1,1 - 0,7 - 0,9 -
KomnosutHast cMech
H3 KOKOCOBOR, 2,31 3.1 12 . 0,08 .
IPEYHEBON U
KYKYPY3HOU MYKH

Brison:

1. Pa3pabGorana permentypa W  TEXHOJIOTHSI IPHUTOTOBJICHUS  OMCKBUTHOTO
nonyhadpukara U3 KOMIIO3UIIMOHHONH CMECH KOKOCOBOMW, TPEYHEBOM M KYKYpPYy3HOW MYKH B
COOTHOILIEHUH 8:25:67 ¢ noOaBjIeHHEM KOKOCOBOI'O Macia;

2. IlpoBeneHHble  (QU3MKO-XUMHUYECKHE  HCCIEAOBAHMA  IOKa3ajld, dYTO B
pa3paboTaHHOM OHCKBUTHOM TMoOdy(dadpukare COACpKaHWE CYyXHUX BEIIECTB COCTABWIO —
66,9%, 30761 — 0,8%, caxapa - 44,4%; xupa — 10,6%;

3. Paccuurana nuimieBas u 3HepreTU4eckas HEHHOCTh Pa3pabOTaHHOTO OMCKBUTHOTO
nonyhabpukara, kotopas coctaiseT Ha 100 r nmpoaykra 6enkoB — 8,16 T, xkupoB — 10,41 1,
yrieBo 0B —31,87 r, sHeproueHHocTh —267,63 KKai;

Takum o00pa3oM, NpPOBEACHHBIE HCCIENOBAaHUS IOKa3alu, 4YTO MCIOJIb30BaHUE
HETPAJUIMOHHBIX BHUIOB CbIPbSl IO3BOJISIET CO3/1aBaTh OE3IJIIOTEHOBYIO MPOAYKIHUIO C
BBICOKMMH MOKA3aTeNsIMU KayecTBa U 000TalleHHBIMHU IO MULIEBON IEHHOCTH.

Jluteparypa

HaroHnamsHas TeXHOIOTHUECKas HHAIMATHBA. — Peskum moctyra: https://www.nti2035.ru.

2. A.B. IlaBnoB. COOpHHK peEUENTYp MYYHBIX KOHAMTEPCKUX W Oynounbix wusgenuid, CII6.: TIPODOU-
NH®OPM, 2004. — 296 c.

3. TOCT 5897-90. WU3znenusi koHauTepckue. MeTobl ONpEIeSCHUs] OPraHOJCHTHYCCKUX IOKa3aTelnei

Ka4ecTBa, pa3MepoB, MAaCChl HETTO U COCTABHBIX YacTei.

I'OCT 5900-2014. V3nenust KoHOUTEPCKIE. MeTOIBI ONpeIeIeHUs BIIATH U CYXUX BEIICCTB.

I'OCT 10846-91. 3epHO 1 IPOAYKTHI ero mepepaboTku. Meros onpeneneHus Oemnka.

I'OCT 5903-89. M3nmenus koHAUTEpCKHE. MeTOIBI OIpeeNieH s caxapa.

TyrenpsiH, B.A. XuMudeckuil cocTaB u KaJOPUHHOCTh POCCHHMCKHX MPOAYKTOB IwTaHUs. CIpaBOYHUK /

B.A. Tyrenbsn. — M.: leJIu mroc, 2012. — C. 284.

8. TOCT 33222-2015. MexrocynapCTBEHHbIH CTaHAAPT caxap OebIi.

9. TOCT 31654-2012. MexrocytapCTBEHHBIH CTaHAAPT siiflia KypHUHbIE HIIEBHIE.

10. TY 9197-023-00941903-2009. «Myxka kpymsiHas (prucoBasi, rpedHeBas) pacoBaHHAN.

11. TOCT P HUCO 22000-2007. CucteMbl MeHeIKMEHTa OS30MacHOCTH MUMIEBOH Mpoaykiuu. TpeboBaHus K
OpTaHM3ALMSIM, YIACTBYIOLINM B IIETIH CO3JaHUS MTUIIEBOI MPOTYKIINH.

Lo

No ok

275


https://www.nti2035.ru/

12. KokocoBass Myka: TOJE3HBIC CBOWCTBAa W Kak wucmonb3oBaTh / Happy&Natural. — Pexwmm mocryma:
http://happyandnatural.com.

13. Tlomp3a MUKaHTHOM KOKOCOBOM MYKH M €€ IMpHUMEHEHHE /ISl He)KHBIX JIAKOMCTB / Snpa xu3Hu. — Pexxum
nocryna: https://orehi-zerna.ru/kokosovaya-muka-polzaprimenenie.

14. Apremosa, E.H. ObocHOBaHNE BO3MOXKHOCTH MCIOJIB30BaHMS KyKypY3HOH MYKH B TEXHOJIOTMH 3aBapHOTO
nonydadpukata / E.H. ApremoBa, C.I'. Yirakora // Hayunbie ocHOBHI muieBbix TexHojorumid. — 2010, —
Nel. - C. 9-12.

15. Myka rpeuneBas. — Pexxum goctyna: http://xcook.info/product/grechnevaja-muka.html.

16. KokocoBoe Mmacio. — Pexxum moctyma:http://www.calorizator.ru/product/butter/coconut-oil.

17. Texunueckuii periiaMmeHT TaMoxeHHOro coro3a «O 0e30MacHOCTH OTAENBHBIX BUIOB CIIEIHAITN3UPOBAHHON
MMUIIEBOA MPOAYKIUHM, B TOM YHCIE TUETHYECKOro JIEYEOHOr0 M AMETUYECKOrO INPOPHIAKTHIECKOTO
mutanus»» Ne TP TC 027/2012: caiit EBpasmiickoll sxoHOMUYecKoi komuccuu. — 2012 [DnekTpoHHBIH
pecypc]. Hata OOHOBJICHUS: 15.06.2012. - Pexum JlocTymna:
http://www.consultant.ru/document/cons_doc_LAW_131290.

OIPEJEJIEHUE BE30ITACHOCTH KYJIMHAPHOM MMPOAYKIINA
C JOBABJIEHUEM INOJIUCAXAPUIOB HA OPTAHU3M JIABOPATOPHBIX
AKNUBOTHbBIX

Koxyumko C.1O., ®@posos /1.C., Poicmyxamoerona I'.E., 3upyk U.B., Konuexun M.E.
(DI'6OY BO Capamosckuii 'AY um. H 1. Basunosa)

B nHacrosiee Bpems 9K30M0JIMcaxapyibl IIMPOKO MPUMEHSIOTCS BO MHOTHX OTPACsIX

MPOMBIIIJIEHHOCTH, ~ Oarogaps CBOMM  YHUKaldbHBIM  CBOWCTBaM  —  3arylleHus,
CTyAHEOOpa3oBaHusl, SMYJbIUPOBaHUS, Blaroyaep:kanus u crabunusanuu. Bo Bcem mupe B
OCHOBHOM TPUMEHSIOTCA TOJUCaXapyuabl PAaCTUTEIBHOTO MPOUCXOXKACHUA — Kpaxmall,

MeKTHH, arap. MHmycTpuanbHble TOTPEOHOCTH B OMOIMOIMMEpPaX JAHHOTO Kiacca Bce Ooiee
Bo3pacTatoT. [lonmucaxapunabl, NOJydeHHbIE M3 MHUKPOOPraHMW3MOB, O0O0JAJal0T PSIOM
MPEUMYILECTB (KIMMaTH4eCKasi HE3aBUCUMOCTh, MPOCTOTAa U SKOHOMHYHOCTh MTPOU3BOJICTBA,
peryiupoBaHHe CBOMCTB) M 3aHMMalOT Bce Oosee mnuaupytouue mno3unuu.lloaTomy Bo
MHOTHX Pa3BUTBHIX CTpPaHaX MPOU3BOJICTBY MOJUCAXAPUIOB MUKPOOHOTO MPOUCXOXKICHHUS, a
cpend HHMX W OaKTepuadbHBIM, YISISIIOT Oosibimmoe BHMMaHHe. [lpum momydenun OIIC
UCIOJIL3YIOT pa3Hble CHOCOObI, KaK TPaJWLMOHHbIE, TaK M MPUHUHUNHAILHO HOBBIE. Cdepa
MIPUMEHEHHUSI TTOJIMCAXapUIO0B OIpeNesieTCs C YUeTOM UX CBOMCTB, KaKk (DYHKIIMOHAIBHBIX —
CIIOCOOHOCTB PACTBOPATHCS B BOJIE, CO3/1aBaTh BHICOKOBSI3KHE PACTBOPHI, CTYAHU, TeJIH, TaK U
Ouonormueckux. B Hacrosmiee BpeMs TMOJy4eHHE U MPUMEHEHHE OaKTepHaIbHBIX
MOJIUCAXapUI0B OYEHb Pa3BUTO 3a pPyOEKOM, BBIMYCKAIOTCS TaKHUe IMOJUCaXapubl Kak
KCaHTaH, TeJUlaH, KypAJaH u Apyrue (Mos auccepranus) [2, 6, 8].

B nameit ctpane pasHble OTpaciyd UHIYCTPUU HYXKIAIOTCA B MOJMcCaxapuiax U UX B
0O0JIBIIIOM KOJMYECTBE 3aKYMAIOT B TAKUX CTpaHaX, kak BemukoOpuranus, CUIA, @panuus u
Kurail. B cuiny sToro usydeHnue sK30moJiMcaxapuaioB OaKTEpUATbHOTO MPOUCXOXKAECHUS U
pa3paboTKa UX MOJTYYEHHUS UMEET Ba)KHOE TEOPETUUECKOe U IpakTuieckoe 3HaueHue [1, 3, 4].

L]envio uccnedosanus SBUIOCH OIpeieNieHNe 0e30MaCHOCTH KYJIMHAPHOM MPOAYKIMH C
no0aBJICHUEM IMOJIMCAXAPUAOB Ha OPTaHU3M J1a00PATOPHBIX KUBOTHBIX.

DKCTepUMEHTANIbHBIE UCCIEOBAHUS C JTAOOPATOPHBIMU KUBOTHBIMHU BBIMIOJTHEHBI B
cooTBeTcTBUU C TpeboBanusimu DeaepanbHoro 3akona oT 01.01.1997 r. «O 3amute
KHUBOTHBIX OT KECTOKOTO OOpaleHNus» U NOJI0kKeHUsIMU EBporneiickoil KOHBEHLIMH 110 3aluTe
MO3BOHOYHBIX XMBOTHBIX (CTpacOypr, 18.03.1986 r.). DkcriepuMeHT MPOBEJIECH B YCIOBUAX
BerepuHapHoil kinuHMKM PI'BOY BO «CapaToBCkuil ToCylapCTBEHHBIH —arpapHbIi
yauBepcuteT uM. H.M. BaBunoBa» Ha nabopaTOpHBIX J>KMBOTHBIX — KpbicaX. B xome
MPOBEACHUSI HCCIIECAOBAHUI oOmpenensyii  0e30MacHOCTh KYJIMHApHOM MPOAYKIHH C
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no0aBlieHUEM TOJIMNCAXapU0B Ha OOIIMI TroMeocTa3 OpraHu3Ma JabopaTOPHBIX KUBOTHBIX,
KOTOPBIE MOTy4aId KYJIMHAPHYIO POAYKIHIO ¢ ToOaBiIeHneM nojucaxapunos. MccnenoBanu
KIIMHUYECKHU 3JJ0POBBIX JIADOPaTOPHBIX JKUBOTHBIX — KpbIC, 40 camuoB Mmaccoir 180-200 r.
JIabopaTOpHBIX KUBOTHBIX COJEPKaIM IO OOImenpuHITEIM MetonukaMm [3-5]. Jlo Hauama
SKCTIEpUMEHTa OB BBIIEp)KaH KapaHTWH B TeueHwe 21 aueil. JlabopaTopHbie >KMBOTHBIC
Obutn pasaeneHsl Ha 4 rpymmbl o 10 kpeic: | Tpynma — KOHTpOJb, 2 Tpymmna mojydyaia B
palMoH KyJIMHApHYIO NPOIYKIMIO ¢ JOOaBJICHHMEM KCAaHTAaHOBOM Kamenu, 3 rpymnmna — C
no0aBlieHMEM TyapoBOW Kamemu, 4 — C [g00aBJIeHHEM KaMmeIud pPOKKOBOTO JIepeBa.
KoHTponbHYIO Tpynmy JKUBOTHBIX KOPMUJIM COIVIACHO OOIENPUHSATON  perentype
[IOJIHOPALIMOHHBIX ~ KOMOMKOPMOB  JJIi  KpbIC, HAaXOJALIUMXCA B  KPaTKOCPOYHBIX
JKCIEpUMEHTax. B CcBOIO ouepenb B palMOHAaX OMNBITHBIX TPYINI XUBOTHBIX IPOU3BENN
JIOTIOJTHUTEIBHOE BBEJECHUE KYJIWHAPHOW MPOIYKIHH C J00aBJICHHEM IOJINCAXapHI0B
(kcaHTaH, TyapaH, KameIb POXKOBOro nepeBa) (tabmuma 1). Jlo3upoBka KyauHApHOM
MPOAYKIIMUA OCYIIECTBIISUTM UCXOAS M3 (PU3HOJOTUUECKOW HOpMBI yenoBeka (20 T mUIIeBBhIX
BOJIOKOH B CYTKM Ha 4YeJloBeKa cpeaHeil maccel — 70 kr, cimemoBatenbHo, 0,06 T Ha KphICY
maccoit 200 r).

[Ipn HaOmrofeHWH 3a ONBITHBIMU JKMBOTHBIMHU IOCJI€ KOPMJIEHUS OTKJIOHEHMS B
MOBEJACHUHU OT KOHTPOJIbHOM TpyIIbl OTMEuYeHbl He Obuin. ['mbenu sKcrnepuMeHTaIbHBIX
KUBOTHBIX HHM B OJIHON Tpymme oTMedeHo He Obuio. Ha 28-oif neHb Bce >KMBOTHBIX
KOHTPOJIBHOM u OTIBITHBIX rpymn nojBepraiu ABTaHa3MUH, MIPOBOMIIN
MOpPo(PU3MOTIOrHUecKOe HCCIe0OBaHUE BHYTPEHHUX OpPraHoB, KpOBU M  MAa3KOB
COJIEP’)KUMOTO TOJICTOW KHUIIKH. JlaGopaTopHble HCClIeIOBaHUS KPOBHU BBIMOJIHSUIM Ha Oaze
HKIT «Monekymsipaast Ouonoruss» PI'BOY BO «CaparoBckuit 'AY». Bzsatue kposu
MIPOM3BOJIMIIM U3 XBOCTOBOW BEHbI. bHOXMMHUYECKHE MCCIEIOBAHUS CHIBOPOTKH KPOBU KPBIC
MpoBOJMIN Ha OmoxumuueckoMm aHanmzatope «BioChem SAw». Jlns mnpoepku u
MOATBEPKICHUS MPABUIBHOCTH W TOYHOCTH OTpeAeieHHs] OMOXMMHYECKHX IOKazaresei,
HCIIOJIhb30BAJIM KOHTPOJIBHYIO CHIBOPOTKY IS OMOXMMHUYECKHX HccienoBanuii mo TY 9398-
022-09807247-2009, 000 «HOSPITEX DIAGNOSTICS». Hccnenosanue
MOP(OJIOrMUecKOro cocraBa nepudepuyeckoil KpoBH MPOBOIMIM HA TeMaTOJOTHYECKOM
ananmu3arope MicroCC 20 vet [3, 7]. Cratuctuueckyro o0paboTKy MOJTYYCHHBIX PE3YIbTaTOB
MIPOBOJIMJIN C MOMOIIBIO MporpaMMHOTO IprtoxkeHus: Microsoft Excel 2010, a Takke makera
CTATUCTUYECKOTO aHaiu3a maHHbIx StatPlus 2009.

ExenneBHO B TeueHHE OSKCIIEpUMEHTa JabOPAaTOPHBIX >KUBOTHBIX B3BEIIMBAHMUH,
MPOBOJMIIM UX KIMHHUYECKUH OCMOTP - U3MEHEHHH B OOLIEM MX COCTOSIHUU OpraHu3Ma u
Kakux - 1100 OTKIOHEHWH B TOBEICHUM HE HaONIONand, HapyIICHUH JIBUraTeIbHON
AKTUBHOCTH WJIM alleTHTa HE BbIBICHO. Ha MpOTSHKeHMHM BCEro SKCIEpUMEHTa BHEIIHUX
MPU3HAKOB HMHTOKCHUKAIIMKA Yy KPBIC BCEX M3y4aeMBIX TPYNI HE OTMe4aloch. JKUBOTHBIE
aKTUBHBIC, pEaKius Ha BHEIIHHE pa3[paKUTENM HE HapylleHa, TeMIeparypa Tela KpbIC
ocTaBajllach B mpeenax (DU3HOJOTUYECKMX 3HAYCHHM, COIJIaCHO HX BO3PACTHBIM
XapakTepucTukaMm. Ha MpoTsDKeHHWH SKCIEPUMEHTa B KOHTPOJIBHOW W OMBITHBIX TPYIIax
KHUBOTHBIX F'MOEIN HE OTMEYAJIOCh.

Hcxons u3 naHHBIX pUCYHKOB 1 M 2, HaMH OBIJIO OTMEYEHO, YTO Bec JJabOpaTOPHBIX
YKUBOTHBIX HAUMHAET YBEIIMUUBATHCS B IIEPUOJ €O 3 - oro 10 27 — il 1eHb Ha 48 T' y ONBITHBIX
rpynn Ne 1, 2, Ha 24 r y onbiTHON rpynnbsl Ne 3 m Ha 35 r y KOHTpOJbHOW rpynmnsl. B
nporecce KOPMIICHHS, Y ONBITHBIX TPYIIN HAOJI0JIaeTCs aKTUBHBIM MpUBEC ¢ 3 — Ooro JHA B
cpeaneM Ha 31 r. B To ke BpeMsi, y KOHTPOJIbHON TPYIIbI aKTUBHBIN HabOp Beca UJIET ¢ 4-
Oro JIHS U yBeIM4MBaeTcs Ha 28 r. MakcuMasnbHbIi Habop Beca 3aMKCHUpPOBaH Ha 27 JEHb Y
onbITHRIX Tpynn Ne 2,3 u cocraBui 46,3 © 1 25 T COOTBETCTBEHHO, Ha 28 NEHb y ONBITHOMN
rpynnsl Ne 1 —43,5 r u Taxke Ha 28 1eHb y KOHTPOJIbHOM Ha — 33 T.
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Pucynok 1 — U3meHeHne macchol Tenna 1a00paToOpHBIX )KUBOTHBIX 3@ IEPUO KOPMIIEHUS
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Pucynoxk 2 — CpeiHeCyTOUHBIN TTPUBEC OT UCXOIHOM MACChI JJA0OPATOPHBIX YKUBOTHBIX
Pe3ynbTatel MpPOBEACHHBIX OMBITOB IO HCCIEIOBAHUIO MOP(OJIOTHYECKUX U
OMOXMMHYECKUX TOKa3aTeleld KpOBU KPBIC MHTAKTHOM M OIBITHOM TPYNI MPHUBOJAATCS B

CBOJIHOU Tabmuile 3.

Tabnuma 3 — Mopdonornueckue nokazaTesu KPOBH KPBIC

Haumeno- 1-e cytku 28-¢ cyTku
BaHUE En. usm | Kortpons- | OmbiTHas | OmbitHas | OmbitHas | Kontpons- | OmbitHast | OnbiTHas | OnbITHAS

II0Ka3aTes Has rpynmna | rpynna Nel rpynma Ne2| rpynma Ne3 | nas rpynma rpynma Nel ppymma Ne2 rpymma Ne3
, i

iﬁf:lpo 10%/n 7,96+0,01 8,06+0,01 | 9,18+0,03 | 9,15+0,01 8,84+0,02 | 9,93+0,07 | 9,36+0,04 | 9,64+0,01
_ )

g;rTaTO % 44,28+0,03 | 44,28+0,09 (46,71+0,07 | 46,05+0,05 | 42,37+0,03 |43,33+0,06 |47,10+0,05 |46,10+0,05

gzrorno- I/n 148,11+0,04 | 148,00+0,02 [160,00+0,02| 159,00+0,05 | 149,00+0,08 |153,00+0,05[162,00+0,03 {165,00+0,05

Jleitkoum- | 1091
THI
I'panymo- | %
LIUTHI

8,92+0,03 9,92+0,01 | 9,18+0,02 | 9,96+0,02 8,90+0,01 | 8,65+0,07 | 8,75+0,09 | 8,74+0,05

22,70+0,01 | 22,70+0,05 |21,60+0,04 | 22,00+0,06 | 22,90+0,05 |23,00+0,05 (23,10+0,05 |24,40+0,07
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- 0,
JTIBIqu’OHH % 65,60+0,06 | 65,60+0,09 |67,10+0,05 | 66,20+0,05 | 72,90+0,08 |75,30+0,08 |75,30+0,08 |73,00+0,06
MoworuTsi | % 1702008 | 1,70+0,07 | 1,80#0,07 | 1,80+0,06 | 2,10+0,09 | 2,60+0,07 | 2,60+0,07 | 2,60+0,03
N 9
ISOM%HH 10%1 | 667.01+0,02 | 687,00£0,04 [§99,000,03| 690,00£0,07 | 655,00£0,00 [§98,000,03 [702,00:£0,05 704,0540,05

[pumedanne "P<0,05

Hccnenys mopdonornyeckne noka3arenn KpoBU Ja00paTOPHBIX )KMBOTHBIX B HaYale
OKCIICPUMCHTA Y BCCX HM3YyYaCMbIX HaMHW TIPYIIIl, HAXOJWJIHWCH B MPCACiax B03paCTHOI>'I n
¢usnonornueckoii HopMmbl. Hamu ompenensyiach KOHIIGHTPALUS SPUTPOLUTOB, TaK Kak
UTPAIOT BAXHYIO (DYHKIHUIO B OpPraHU3Me, OCYIIECTBIISS TPAaHCTIOPT KUciopoa [3].
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Prcynok 3 — KonMuecTBO 3pHTPOLMTOB y KPBIC HCCIeyeMbIX rpymm, x102/L

KoHuenTpauus spuTpOIUTOB y J1a0OpAaTOPHBIX >KUBOTHBIX MOJONBITHBIX TPYHI B
Hayajie HKCIEPUMEHTa HaxOIWIach Ha OTHOCHUTEIbHO CTA0MIBHOM YPOBHE M B CPEIHEM
cocraBmsma 8,81%10'%/1 (pucyHOK 3), 9TO COOTBETCTBYeT WX (PH3MONIOTHYECKOH HOpME,
corjacHo Bo3pacty. JlaHHble IpeCTaBIeHbI B TabuuLe 2.

Ha 28-¢ cyTku u3y4aemblil moKa3aTesb Y dKUBOTHBIX KOHTPOJBHOM TPYMITBI COCTABIISIT
8,84+0,02*10'%/1, B ombITHEIX Tpymma paBHscs 9,93+0,07%10%%/m, 9,36+0,04%10%%/x,
9,64+0,01*10'%/1 cooTBeTcTBeHHO. KaKx BHMIHO Ha PHCYHKE 3, KOJIMYECTBO SPHTPOIUTOB Y
1a6OPATOPHBIX KUBOTHBIX B OIBITHBIX TPYIIAaX MOBBICHIOCH Ha 1,09%10%%/1m, 0,52%10%%/1 u
0,80*10%2/1 cOOTBETCTBEHHO 1O CPABHEHHIO C TAKOBBIMH JKHBOTHBIMH KOHTPOIA. BMmecte ¢
9THM, HENb3s HE OTMETHTbh, YTO KOJIMYECTBO IPUTPOIMTOB HA BCEM MPOTSIKEHUH OIbBITA HE
BBIXOJIMIIO 32 paMKH pedepeHCHBIX 3HAYCHHH [T JAHHOTO BU/A JKUBOTHBIX.

B pesynapTare nOpoBENEHHBIX ~ UCCIENOBAHHWI  YCTAHOBJIEHO, YTO  IMIMPHUHA
pacmpenieNieHuss SPUTPOIMTOB, CpEIHEe COJep)KaHue TeMorioOuHa B  SPUTPOLHUTE,
reMaTOKPUT U CpeJHEe KOJIUYECTBO IeMOrjo0MHA B OJHOM JSPHUTPOLMTE, CPEAHHH 00BEM
SPUTPOLIMTA HAXOIWINCh HA OJMHAKOBOM YPOBHE Ha MPOTSHKEHHUU BCETO IKCIEPUMEHTA, HE
BBIXOJ 3a TMpenaensl UX (U3HOJIOTMYECKOM U BO3pacTHOM HOpMbI. Tak, reMaToKpuT
yBenmuuBancs ¢ 42,37+0.03% no 43,33+0.06% B oneiTHOM rpynme Ne 1, 47,10+0.05% B
onbITHOW rpynme Ne 2 u 46,10+0.05% B onsiTHOM rpynme Ne 3. CpenHssi KOHLIEHTpaLus
remornoouna B 1 spurpouute yBenuuuBaercs ¢ 327,00+0.03 r/n mo 329.00+0.08 r/m B
onbiTHOM rpynme Ne 1, 347,00+0.04 r/n B ombiTHOM rpynme Ne 2 u 348,10+0.07 r/n B
onbITHOH rpynmne Ne 3. Cpennuit o6beM sputpormto (RBC) no3Bossier oxapakTepuzoBaTh
Oojiee TOYHO aHEMHUIO, a TaKXKe ONPEAETHTb pa3Mep KPACHBIX KPOBSHBIX KIETOK KPOBH.
Vcnonp3oBaHue KyIMHApHOHM  MPOAYKIMHU C J100aBJIEHHEM IOJIMCAXapUIOB OKa3bIBAET
MOJIOKUTENPHOE BJIMSHHE Ha MOPQOJIOrMYECKHe TOKa3aTeld KpPOBH, CIOCOOCTBYS
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NOJJIep)KaHUI0  OOIIero ToMeocTa3a B OpraHu3Me JKMBOTHBIX M, CIJIEJOBATENBHO,
MOATBEPKIaET OMOJIOTHUECKYI0 0€30MMaCHOCTh N3y4aeMOTO MUTAHUS.

I'eMornoOuH — 3TO Kene30COACpKaIllMi MUTMEHT KPOBU, KOTOPBIM IEPEHOCHT
KHCJIOPOA U3 OPraHOB AbIXaHUA K TKAHSAM.
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Pucynok 4 — YpoBeHb remMorjioOrnHa y KpbIC UCCIIEAYEMBIX TPYIII, T/71

"3 PUCYHKaA 4 BHUJHO, YTO IMPOUCXOJUT YBCINYCHUC reMOIrJIOOMHA BO BCEX OIIBITHBIX
rpynna B cpeaHeM Ha 7,4 % OTHOCHUTEIBHO KOHTPOJIBHOU IPYIIIBIL.
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Pucynok 5 — KonmuecTBo JIeHKOIUTOB B KPOBU KPbIC MccieayeMbix rpymi, 10%/:1

KonnuecTBo 1€HKOIUTOB y )KMBOTHBIX KOHTPOJIBHOM IPYIIIbI HA 1-€ 1 Ha 28 —e CyTKH
SKCIEpUMEHTa B cpeHeM cocTaBisio 8,91%10%m, B cBO ouepenb y ONBITHBIX TPYII
cojiepKaHUe INIEHKOLMTOB B CpeJHeM CcocTaBisano 8,7*10%n, momydeHHble NoOKa3aTesu
HaxXOJATCsl B IPEJENIax HOPMBI, COIVIACHO MX Bo3pacTy. IIpoBeneHHBIN aHamu3 conepikaHus
JEHKOIIMTOB YKa3blBA€T HAa TO, YTO B OPraHU3ME€ M3y4aeMbIX XUBOTHBIX HE IPOTEKAIU
HUKaKUE€ BOCHAINTENIbHBIE MPOILECCHl, a HA00OPOT, MOKa3aTeNu HAaXOAMINCh HAa CTAaOUIBHO
OJIMHAKOBOM YpOBHE, YKa3blBass Ha OHOJOrMYEcKyl0 O€30MacCHOCTh HCHOJIb30BAHUS
IIOJINCAXapHUI0B B IUTAHUU.

TpomOOLUTEl - 3/IEMEHTHI KPOBH, OOECIEUMBAIOIINE €€ CBEPThIBaeMOCTb. OOt
aHaJM3 KPOBU TIO3BOJIAET OMNpPECTUTh CHI)KEHHE KOJMYECTBA TPOMOOIMTOB, a TaKkKe
MIPEIOTBPATUTh KPOBOTEUYEHUE [6]. Y OSKCIEpUMEHTalbHBIX TPYNI KpbIC OTMEYEHO
yMeHbIIIEHHE YKciIa TPOMOOIUTOB B Ipoliecce dKcrepuMenTa Ha 32,00%10%1 B KOHTPOIbHOM
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rpynne u nosbmienue Ha 43,00%10%1 B ombrtHOM rpymme Ne 1, 47,00%10%1 B ombITHOlM
rpynne Ne 2 u 49,5%10%n B onbiTHO# rpymme Ne 3. [MonydeHHbIEe NAHHbIE HAXOMMIHCH B
npenenax (GpU3N0JIOTHIECKON HOPMBI, COTJIACHO MX BO3PACTY.

B pesynbraTe mMpoBENEHHBIX T'€MaTOJOIMYECKHX HMCCIEJOBAaHUN OBLIO yCTaHOBJICHO,
9T0 O00BEM DPUTPOIMTOB, JIEHKOIUTOB, TPOMOOLMUTOB, MOHOLMUTOB, T€MOTJIOOHHA,
reMaTOKpUTa B KPOBU HM3YYaeMBIX *XKHBOTHBIX COOTBETCTBYET (DU3HMOIOTHYECKOH HOpME WU
KUBOTHBIE SBJSUIUCH KJIMHUYECKU 3/I0POBBIMHU.

JlaBHO /10Ka3aHO, YTO C BO3PAcTOM Yy Pa3HbIX KUBOTHBIX MPOUCXOAUT YBEIUYECHHE
Maccel Tena. B HammXx HCCiegoBaHUSAX, OCOOCHHO YETKO MPOCMATPUBACTCS IOBBIIICHHUE
YKa3aHHBIX [TOKa3aTesieil y KpbIC, MOJIy4aBUIMX B COCTaBE PALMOHBI MOJIMCAXapHU/bl, YTO, 110
HalleMy MHEHHMIO, SIBJIsIETCsl HanboJsiee 0€30MacHbIM MTUTAHUEM JUISL U3Y4aeMbIX KUBOTHBIX.

N3yuas oOuiuii roMeocTas opraHu3mMa KpbIC CIEAyeT 3aKJIIOYUTh, YTO J100aBiIEHHE B
pPalMOHbl  AKCHEPUMEHTANbHBIX KpBIC IMOJMCAaXapuJ0B HE OKa3blBa€T HEraTHBHOIO
BO3JICHCTBUS HA HMccaeayemMble MOposIorTuyeckue U OMOXMMHUYECKHE TOKa3aTelld KPOBH, a,
HaIPOTUB HECKOJIbKO TMOBBIIIAET aKTUBHOCTh 3ALIUTHBIX (PAKTOPOB OpraHU3Ma y *KUBOTHBIX
OTIBITHOM TPYMIIBI, YAy4YlIaeT TeUeHHE METa00INUYECKHUX MPOLIECCOB, OAECPKUBAs IPU 3TOM,
o0muii romMeocTaz OpraHuM3Ma, 4YTO CBHJAETEIBCTBYET O OHOJIOTHYECKOW O€30macHOCTH
MIPUMEHEHHUS [TOJINCAXaPUAOB JUIsl Ta0OPATOPHBIX KUBOTHBIX.
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7. Ziruk, 1.V. Multicomponent meat products for sports nutrition / Ziruk 1.V., Barybina L.l., Beloysova E.V.,
Statsenko E.N., Borisenko A.A., Nagdalian A.A., Voblikova T.V., Simonov A.N., Amanova S.S., Ziruk L.V.
/I Journal of Hygienic Engineering and Design. 2019. T. 28. C. 81-84

8. Ziruk, L.V. The issue of therapy postpartum endometritis in sows using environmentally friendly remedies /
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NPOAYKTUBHOCTH CEBOOBOPOTOB B TFOMEHCKOM OBJACTH

Koprokuna H.H., P3aeBa B.B.
(PI'BOY BO I'AY Cesepnozo 3aypanvs)

BBenenne. [IpoayKTUBHOCTh KYIBTYp 3aBHUCHUT OT CE€BOOOOPOTa, MOCKOJIBKY 3TO
3¢ dEeKTUBHBIA arpOTEXHUYECKUI MIPUEM B TEXHOJOTHHU BO3NenbIiBaHus [3; 6; 9], oka3wiBaeT
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BIMSIHME Ha MOYBEHHbIC ycioBus [6; 12], uMEHHO ceBOOOOPOT, UeperoBaHHE KYJIbTYp B
ceBo0OopoTe U 00paboTKa MOYBBI — OCHOBOTIOJIATAIOIINE CUCTEMBI 3eMiteaenus [2; 6].

[Ipu ananmm3e NMPOIYKTUBHOCTU CEBOOOOPOTOB HEOOXOIMMO MPABMIIBHO MOJOO0pATh
KPUTEPHI OLIGHKM M OLEHKY CEBOOOOPOTOB C pa3IMYHBIMH CEIbCKOXO3SHCTBEHHBIMU
KYJIbTYpaMH LieJIeco00pa3Hee MPOBOJUTH MOCPEACTBOM IE€PEBOJIA MOJYYEHHOW MPOIYKIUU
KYJIbTYP B KOPMOBBIE €MHUILIBI [4].

OmHUM W3 OCHOBHBIX MYTEW YBEIMYEHHUS MPOIYKTUBHOCTH CEIIbCKOXO3SHCTBEHHBIX
KyJIbTYp, W CEBOOOOPOTOB B  LEJIOM, 3TO HaydyHO-OOOCHOBAaHHOE 4Yepel0BaHUE
CEIIbCKOXO03SUCTBEHHBIX KYIbTYpP M, KOHEUHO, COOItoIeHue ceBoobopoTon [10].

Lesb uccieI0BaHNi: TIPOBECTH CPAaBHEHHE CEBOOOOPOTOB IO MPOAYKTHBHOCTH.

YcioBusi m MeToAbI Hcciei0BaHus. VccnenoBanus o CpaBHEHUIO MTPOYKTUBHOCTH
ceBooOopotoB 3a 2019-2020 rr. BemmonHeHsl Ha Kadenpe zemnuenenuss ['AY CesepHoro
3aypaibsi.

B TiomeHnckoil o0nacTu B CTPYKType MOCEBHBIX IUIONIA/EH U3 KOPMOBBIX KYIbTYD
JUAMPYIONIEE MECTO 3aHUMAIOT OJHOJIETHHE TpaBbl M KyKypy3a, U3 3€pHOBBIX KYJIbTYp
sIpOBasi MIIICHUI[A HA TIEPBOM MECTe U oBec Ha TpeTbeM [11], aTum 060CcHOBaH BHIOOP TaHHBIX
KYJIbTYp B U3y4aeMbIX CEBOOOOPOTaX, KOTOPBIE BKIIOUEHBI B UCCIIEI0BAHUS:

BosgeneiBanmu tubpun kykypy3el Karepuna CB, copT spoBoil TIIEHHUIBI —
HoBocubupckas 31, oBca — OTpana, ropoxa — SImanbckuil (B cocTaBe OJHOJETHHUX TpaB).
VY4eT ypokaitHOCTH 3€pHOBBIX KYJIBTYP MPOBOIWIH B (ha3y BOCKOBOM CHENOCTH KOMOAHOM
TERRION c¢ mepecuerom Ha 14% BnaxkHocth U 100% 4dHCTOTY; KYKypy3bl — IIyT€M
CKalllMBaHUS M B3BELIMBAHUS 3€JI€HOM Macchl BMECTe C IMOYaTkaMH B (hasy MOJIOUHOM
CIEJIOCTH; OJHOJIETHUX TPaB — CKAIlIMBaJIM M B3BEIIMBAIU B (pa3y OyTOHU3ALUU TOpoXa.

[lepeBol B KOpPMOBBIE E€IUHMIIBI OCYILECTBISIIM C MOMOLIBI0 KO3()PUIIMEHTOB:
kykypy3a — 0,21; omnonernue tpassl — 0,40; spoBas mmennna — 1,18; osec — 1,00 [10]; B
3€pHOBBIC €IUHUIIBI COTIaCHO K03 duUIneHToB: Kykypy3a — 0,17; omnoneraue Tpassl — 0,14;
spoBas mrenuiia — 1,00; osec — 0,80 [1].

Pe3yabTarsl Hccae0BaHUA M UX 00CYKIEHUA. YPOKANHOCTh — OJIUH U3 OCHOBHBIX
MOoKa3aTesieil BO3/IENbIBAEMBIX CEIIbCKOX03IMCTBEHHBIX KYIbTYD [7].

AHanu3upysi ypOKaHOCTb  BO3JICJIBIBAEMBIX HaMU KYIbTYp B  HM3y4aeMbIX
CeBOOOOPOTAx, OTMEYAEM, YTO 3a JIBa rojia UCCIEJOBaHUM, YpPOKAHHOCTh SPOBON MIIIECHHIIBI
(BTOpBIE MOJISI CEBOOOOPOTOB) BHIIIEC B 3€PHOBOM CEBOOOOPOTE ¢ 3aHATHIM mapoM Ha 0,12 1/ra
[0 CPaBHEHUIO C 3EpHONPOMAIIHBIM ceBooOopoToM (Tabmuua 1). M3 storo cienyer, 4to
JY4YIIUM TPEIIIECTBEHHUKOM JUIsl SIPOBOM IMIIIEHUIIBI SBISETCS 3aHSATHINA map (OJHOJIETHHE
Tpassl) [10].

Tabnuna 1 — YpoxkalfHOCTB KylIbTyp ceBO0O0OpOTOB, T/Ta, 2019-2020 rT.

CeB0o060OpOT YpoxKalHOCTb CeB0o060pOT YpoxailHOCTh
Kykypysa 27,95 OJIHOJIETHHE TPABBI 15,65
SpoBas nimeHua 3,67 SIpoBas nmeHuna 3,79
Osec 4,59 SpoBas nmeHuna 3,36

IIponykTuBHOCTE  XapakTepuzyeT 3¢ (EeKTUBHOCTh CEBOOOOpOTa O  BBIXOIY
IIPOJIYKIIMHA B KOPMOBBIX M 3€pHOBBIX enquHunax [10].

ITo BBIXOJly KOPMOBBIX €IMHHI] CYIIECTBEHHON pa3HHIIBI MEXJIy CeBOOOOpOTaMHU He
Habmroanock, oHa cocraBmia 0,03 T/ra B moJb3y 3€pHONPOIAIIHOTO ceBOOOOpoTa (Tabnuia

2).
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Tabnuia 2 — BeIxo KOpMOBBIX enuHUIL, T/Ta, 2019-2020 1T.

CeBoobopoT Brixon CeBoobopoT Breixon
KOPMOBBIX CAUHHUI] 10 KOPMOBBIX CIUHUIL I10
KYyJIbTypaMm | CeBOOOOpOTY KyJIbTypaM | ceBOOOOpOTY
OpHoneTtHue
Kykypyza 5,87 TpaBbI 6,26
SIposas 433 4,93 sIposas 4,48 4,90
IIIIISCHUI1Ia IIIICHUIa
Osec 4,59 Aposas 3,97
MOIIEeHUIA

BbIxo/ 3epHOBBIX €IMHHUIL B 3€pHOIPOIAIHOM ceBooOopoTe coctasmi 4,03 T/ra, 4ro
Ha 0,92 T/ra GoJbllle YeM B 36pHOBOM CEBOOOOPOTE C 3aHATHIM MapoMm (Tadnuima 3).

Tabnua 3 — Berxon 3epHOBEIX eauauil, T/ra, 2019-2020 rr.

CeBooOopoT BBIX0/1 3epHOBBIX €TMHHUI] CeBoobopoT BpIxo/ 36pHOBBIX €IMHHIL
110 j3(0)
KyJIbTypaM | CE€BOOOOPOTY KyIbTypaM | CEBOOOOPOTY

Onnoneraue

Kykypy3a 4,75 TpaBbI 2,19

#lpoBas 3,67 4,03 #posas 3,79 311

MIIEeHUIA MIIEeHUIA

OBec 3,66 slposas 3,36
MIIEeHUIA

Brixon 3epHOBBIX EAMHUIT

M0 SPOBOM TMIIEHHUIIE (BTOPBIE MOJSI CEBOOOOPOTOB)

npesbiman Ha 0,12 T/ra B 3¢pHOBOM CE€BOOOOPOTE C 3aHATHIM MapoM U cocTtaBuia 3,79 T/ra,
TOT/1a KaK B 3€pHOIponamtoM — 3,67 T K. ef./ra.
BriBoa. CpaBHeHue 1ByX ceBOOOOPOTOB 3a JBa roJla UCCIEAOBaHUN MMOKA3ajo, 4To 0
BBIXOJly KOPMOBBIX €IUHUI] 3€PHOIIPONAIIHON CEBOOOOPOT HE CYHIECTBEHHO BBIIIE 36PHOBOTO
ceBooOopoTa ¢ 3aHAThIM mapoM — Ha 0,03 T k. en./ra, a Mo BBIXOAY 3E€PHOBBIX €IUHUIL
3€pHOITPOIIAIIHON CEBOOOOPOT MPEBBIIIAT 36PHOBOM C 3aHATHIM napoM Ha 0,92 1/ra.
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COJTYCTIK KA3AKCTAH JKAFJAVBIHJIA BUOIPEITAPATTAPIBIH KAPTOII
OHIMAIJIITTHE 9CEPI

Kywmepmmna A.C., Kanrap6aesa J.E.
(M. Kosvibaes amvinoaevt CKY)

Kapron — «ekiHIIi HaH» JIen aTajxaThlH MaHBI3IbI a3bIK-TYJIIK Jakbuiaapsl. Kaprom —
omOeban maianaHbUIaTBIH aybUl IapyamibUIbIK  Aakbul. COHBIMEH Katap KapTorn Oujaai,
JKYTepl J)KOHE KYpIIITeH KEeWIHr1 Tamak eHIMJIepi apachliHAa dJeMC TOPTIHIII OPbIH ajaThIH
KEeH TapaJFaH aybUIIapyallbUIbIK AAKbUIIAPBIHBIH Oipi. byn makein kebinece dutodropos,
PHU30KTHHO3, MaKpOCIOPHO3 oHE 0acKaja BUPYCTHIK aypyjJapMeH ne aybipansl. Kaprom —
Oy aypyra eTe ce3iMTan Jakbul, Oyl KeOiHece OChl OCIMIIKTIH (hPU3HUOJIOTHUSCHIHBIH
epekmenikTepine OaianpicTel. Cy MeH KeMmipcynapra 0ail TyHHEKTep opTyp:i aypyJapibiH
KO3JIBIPFBIIITAPBIH JTAMBITY YIIIH KOJAiibel opra OoJbIn TaObUIamel. OnapiablH apachiHIa
HETI3ri, €H KOIl TapalifaH >KOHE 3HSIHIBI TON (UTOMATOreHMI CaHbBIpayKyJlaKTap, aram
aiitkanga Fusarium TykbIMJachlHA JKaTalubl. 3€pTTEYIiH MakcaThl boporym OHOJIOTHSIIBIK
npenaparTapJslH aypyasl TOMEHJIETYre, OHIMHIH OHIMIUIIN MEH NaKplIFa KaHmaall ocep
€TEeTiHIH aHbIKTam, 3eprrey Ooiabl. Kaprom mapyambUiblFbIHBIH —FhUIBIME  3epTTey
WHCTUTYTBIHBIH MOJIMETTEepi OO¥WbIHINA, aypyldaH KapTOIl JaKbUIBIHBIH OpTallla >KbULIBIK
OHIMHIH KETICMeYIIIIri *Kanmsl erinnid 29% - Ha sxeremi[1].

bipaeit ¢dbyHrunuarepal Kyieni KoJJaHy KO3IBIPFBINITApFa TO3IMIUTIKTIH Maijga
OoJybIHA OKEJIN COKTBIPabl, KOpIIaFaH OpTaFa KayilnTi J>KOHE YJIKEH MaTepHasIbIK
IIBIFBIHIAPIBl KAKET eTell, a3 YBITThl Oanama Kypanaapael i3ney kaxkert[2]. Kasipri
aybUIIIApyallbUIbIK OHAIPICIHAETT MEepCHEKTUBAIbl OaFbITTapAblH Oipi - ©CIMAIKTEepIiH
UMMYHJIBIK ~ KYMECIH  BIHTATAHIBIPY, JAAKbULIAPJABIH ~ OHIMAUIINIH  apTThIpy  KOHE
KO3JBIPFBIIITAPMEH KYpeCy YIIIH OHOJIOTHSUIBIK MpernapaTTapisl KoJigaHy. BHOIOTHSIIBIK
OHIMJIEPMEH ILUKI3aTThl CaKTay Ke3lH/e epeKile MoHIe ue 0oJiaabl, edTKeH1 OyJl kafnaiina
XUMMSUTBIK 3aTTap bl KOJIAAHY OTE MIEKTeYIII.

buonpenapat boporym-M kapacTblpaTbiH 00JICaK OJ1 ©CIMJIKTEp/IiH HETI3r'1 KOPEKTIK
3aTTapbIMeH a30T, (Gocdop KoHe KAIMHMEH KaMmTamachl3 eTiireH. bi3 OapiblFbIMbI3 Oi1eMi3
a30T OCIMIIKTEpre KOMTEereH OPraHUKAIBIK KOCBUIBICTApAbl CHHTE3/ACY VIIIH KaXKeT, oCy/i,
TYJIJIEHYA1 JKOHE JKEMICT1 >KaKcapTaabl, ©CIMAIKTEpIiH CBIPTKBI TYPIH JKakcapTaabl. Al
docdop eciMuikTepaeri MeTabOIU3ME ©T€ MaHBI3IBl penl aTKapansl, eWTkeHi on JHK,
nopymennaep, docorunuaTrep KoHe Oackalap CHUSKTHI  KONTETeH  OpPraHHKaJbIK
KOCBUIBICTApABIH ~KypaMblHa Kipedl. Ocimaiktepai (ochopMeH KaMTamachl3 eTyliH
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YKOFapbUIaybl OJIAPJBIH JaMybIH TE3/ETEe/l )KOHE OHBIH CallachlH KaKcapTa OTBIPHIIL, ePTEPEK
OHIM allyFa MYMKIHIIK Oepeni. OciMaikrepaeri Kajauii TIHAEPIiH e3repyiHe, TaMmbIpiaapiblH
CiHIpy KymriHe ayan Oepeni. HoTwkeciHne kamuiiMeH KaMTaMachl3 €TUINEH OCIMJIIKTEp
apTHIK JKOHE BUFAIIBIH JKETICICYNIUIIriHe, KOFaphl XOHE TOMEH TeMIleparypara Te3iMIi
00apl.

NPK-man 6acka, boporymma mMaHbI3IbI MUKPORJIEMEHTTEp Ji¢ Oap, oJiap: MOJMOJCH,
KYKIPT, MBbIC, KOOQIbT, MBIpBIII, MapraHell, HUKEIb, XPOM, CEJICH >KoHE JIMTHUH. EH
MaHBI3BICHl Keibipeynepi a3 meumepae Oosica ma, OYWI 3JIEMEHTTEPAIH eNIKAHCBICHIH
OackallapMeH ajaMacTeIpyFa OoJiMaipl, ce0eOl OpKaWCHICHIHBIH ©3iHIH OenriTikTi Oip
aTKapaTblH KbI3MeTi Oap. by mpenaparteig OipHenre Typiaepi 6ap:BOPOI'YM B 11 + MD,
BOPOI'YM-M 7:4:5 + MO, BOPOI'YM-M kommiekcti, BOPOI'YM-M MonuOneHal »xoHe
T.0. Op mnpemapaTThlH [aKblUIFA 9CEp €TETIH O3IHAIK epekmemiri Oonaasl. MyHmai
npenapaTTapblH OMOKOMIUIEKC] KapTOIl ©CIMIIKTEPIHIH ©CYIH bIHTAIAHBIPYIbl Aa, aypyJap
MEH cTpecc (akTopiaapblHa UMMYHHUTETT] €HI13y/ll KaMTaMachl3 €Te/Il.

Boporymaarer Gop JKeTekili OpbIH ajafbl — OJ TYJJAEPAIH >KOHE TOJBIKKAHIBI
XKeMICTEepIH KaJlbllTacyblHa jkayan Oepell, keMic Oepy MmaibI3bIH apTThIpaasl. JKacylanbig
0oJiHyl MEH aKybl3 CHHTE3IHJE MaHBI3JIbI POJ aTKapajbl jKOHE OapibIK ©Ccy HYKTEJepiHJe
KaKeT JKacylla MeMOpaHachlHBIH KaXeTTi Kypampaac Oeiiri Oosbin  TaObutazsl. by
npenapartarbl  00p OHOJOTHSUIBIK O€JICeHII TypAe Ooyambl, COHABIKTAH OHBI OCIMIIK
Kacymagapbl MYMKIHAIMIHIIE Te3 JKOHE TOJBIK CiHipenl. Al TyMH OOpOTYMHBIH EKIHII1
MaHbI3bl Kypamaac 0eJiiri ecy MeH KYHapJIbUIBIKTBIH AJIMKCHpI aTarblHA W€ TaOUFU 3aT.
Macene MblHaZa, TyMaT MoJIEKylajgapbl T'yMU HeTri3/iepi KOPEKTIK 3aTTapibl YCTal, OJIapbl
OCIMTIKTEP/IIH KaCYIIAJIBIK MEMOpaHalapbl apKbUIbl XelaTTap TYPIHIE OTKI3yre MyMKIHIIK
oepeni[3].

XKannsr boporyM MUKpPOTHIHAMUTKBIIIBIH KOJAAHFAH Ke3/leé MUKPOQIOPaHbIH 1aMybl
AKCIIOHEHT OOWBIHINA Ja OaKpUIaylaFrbl KOPCETKIITEPJIECH TOPTIN OOWBIHINA aChIM TYCEi,
OipaK BereTamusl KE3CHIHIH COHbIHA Kapail TYHHEK INIHAETT MUKPOMHUIIETTED THTPIHIH
OaxplUIayIaFbl KOPCETKIMITICH CaTbICTRIpFaHa 3-6 ece ToMeH el ai. boporymmen emaey ykcac
TyMU TMpenaparblH KOJJIAHFAHHAH Iepi, KapTONThIH MUKPOMHIIETTEPMEH OTapiiayFa Kapchl
KOFapbl KapChUIBIFBIH TYAbIpa/ibl. MyHBI OOpPOTryM KYpamblHIaFbl MUKPOIJIEMEHTTEpP XejaT
KeIICHJIepl TYPIHAC YCHIHBUIATHIHABIFBIMEH JKOHE OCIMJIKTEp YIIIH KOJ  JKETIM/II.
BoporymMHBIH MUKpPO3JIEMEHTTEP1 OCIMIIKTEPIIH KMMYH/IBIK )KYHECIH BIHTAJIAHIBIPAIBI.
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INPUMEHEHUE HETPAJUIIMOHHBIX YIOBPEHUI
B ATPOKJIMMATHYECKHX YCJOBUAX KAJTY KCKOH OBJIACTH

JleonoBa 1O.B., ToTionbkoBa M.B., PathukoB A.H.
(Kanyoscckuut punuan PTAY-MCXA um. K.A. Tumupszesa, Kanyscckuii 2ocyoapcmeeniviii
yuugepcumem um. K.J. Luonxoecxoco, ®I'bHY BHUUPAD)

B mHacrosmee BpeMs BecbMa akTyaJbHOW MpoOieMoOl sBIseTCs CTaOMIIbHOE
IIPOU3BOJICTBO CEIBCKOXO3AMCTBEHHOM MMPOIYKIIMM BBICOKOTO KauecTBa, 0e€3 KOTOpOro
HEBO3MOXXHO YCTOMYMBOE pa3BUTHE arpoONpOMBIIIJIEHHOTO KoMiuiekca. [lpy  sTom
3HAYUTEIIbHOE BHUMAHUE CIEAYET YAEIUTh 00ECIEUEHUIO MOYBEHHOIO IUIOAOPOIMS, OJHOMN
W3 OCHOBHBIX MPUYUH CHIDKEHHMSI KOTOPOTO SBJISIETCS HapylIeHHe OanaHca OHOTEHHBIX
3JIEMEHTOB.

[Inomoponve TOYB BO  MHOTOM  ONpENENsieTcs  MPHPOJAHO-KIMMATHUYECKUMU
ycrnoBusMH. B knmmartumdeckoM otHomieHun Kamyxkckas oOnacTe HaxoAMTCs B 30HE
[IEPEXOJHOTO KIMMara OT MSTKOro 3amagHod EBpONbl K KOHTMHEHTAJbHOMY 3amnaJHOU
Cubupu, B ATIaHTUKO-KOHTHHEHTAIBHON 00JIaCTH yMEpEeHHOTO Tosica. O01acTh OTHOCUTCS K
30HE JJOCTaTOYHOTO YBJIAXKHEHUS, IPOJOHKUTEIBHOCTh BET€TallMOHHOTO MIEpH0/ia COCTABIISET
okoio 180 mgueii.

Kanyxckas 061acTh pacrosio’keHa Ha CThIKE TaeKHO-JIECHOW U JIECOCTEITHOM 30H, UTO
oOycnaBiaMBaeT 3HAYMTENBHYIO IMECTPOTY MOYBEHHOro MokpoBa. Ha teppuropun obnactu
BCTPEUAIOTCS JIEPHOBO-TIOJ30JIMCThIEC, CEphbIe JIECHBIE, AEPHOBBIC, MOA30JUCTBIE, OOJIOTHBIE,
aJTIOBUATIbHBIE MOYBHI. [IpeobnagaromuM TUIIOM TOYB SIBJSIOTCS JAEPHOBO-TIOA30JUCTHIE,
3anumatomue 63,8% momanun obnactu. Pacnpenenenme mouB Kamyxckod obmactu 1o
IPAHYJIOMETPUYECKOMY COCTaBY CIEAYIOIIEE: IOYBBI TSDKEIOTO T'PaHyJIOMETPUUYECKOTO
coctaBa coctaBisitoT 1,5%, Ha [A0JI0 CpPEeIHECYINIMHUCTBIX MouB mnpuxomutca 61,5%,
JIErKOCYTTMHUCTBIX — 25,0%, MOYBBI JIETKOT0 IPaHyJIOMETPUYECKOTO COCTaBa 3aHUMArOT 12%
romaay [3].

[Io n1aHHBIM MOHHUTOpPHHIA 3€MENb CEJIbCKOXO3SMICTBEHHOIO HA3HAYEHUSl CTEIEHb
OKYJIbTYPEHHOCTH I0YB OOJAacTU SIBISETCS HU3KOM M OuyeHb HU3KOH. Tak, MHOYBBI C
cojepxkanueM rymyca MeHee 2% 3aHuMmaror 71,5% 1uionmaaM MNaxoTHBIX 3€MEIlb, C
cozepkanueM oOMenHoro kanus meHee 80 mr/kr — 47,0%, noasmwxkHoro docdopa menee 50
Mr/Kr — 29,4%, ¢ ypoBHeMm pH<5,5 — 56,4% munomaau namuu [1].

Takum oOpa3om, IS TOANEPKAHUS ONTUMAIBHOTO COJIEP)KAaHUS MHUTATEIbHBIX
AJIEMEHTOB IMOYBBI U MOJYUYCHUS CTAOMIBHBIX YPOKaeB TpeOyeTcss BHECEHHUE OPraHUYECKUX U
MUHEpalbHbIX yAoOpenuil. Ha ¢doHe neduimra opraHMuecKux U BBICOKOH CTOMMOCTH
MUHEPAJIbHBIX YA0OpEHHI aKTyalbHBIM SIBISETCS TOUCK HOBBIX MCTOYHHUKOB IUTaHUS
CEJIbCKOXO35IMCTBEHHBIX KYJIbTYp. AJBTEPHATUBHBIMU MCTOYHUKAMH IMUTAHUS MOTYT CTaTh
HETPaIUIIMOHHbBIE yI0OpeHus, Takue Kak ocaaku cTouHbix BoA (OCB), oTxoabl kodeiHoro
npouszBojactea (OKII), ['ymuron [2].

B TOXe BpeMs, MOYBEHHBI NyTh HWCIOJIB30BAHUS TaKUX HETPAJAULHUOHHBIX
ynobpenwuii, kak OCB u OKII penraet BaxxHyI0 9KOJIOTHUECKYIO 337a4y 10 UX YTHIU3AIIUU.

Hns  oueHkd S(G(GHEKTUBHOCTH  HETPATUIIMOHHBIX  YIOOPEHUN  UCHOIB3YIOTCS
arpOHOMUYECKHUE, arpOXUMUYECKUE, TIOYBEHHBIE, SKOJIOTMYECKUE, SJKOHOMUYECKUE U JIpyTrHe
MOKa3aTeNH.

OCB - ocaJku CTOYHBIX BOJI TOCIIE MEXaHUYECKOT0 00€3BOKMBAHUS Ha IIEHTpUYTrax
¢ QIIOKYISIHTAMHU C OYUCTHBIX COOPYXEHUI KaHanu3anuu T.Kamyru.

I[Io arpoxumuueckum mnokazarensiMm OCB OCK r. Kaimyrm cooTBETCTBYIOT
HOpMaTUBHBIM TpeOoBaHUsAM K ocajnkam coriacHo CaHIIuH 2.1.7. 573 — 96, TumoBoro
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texHojoruueckoro pernamenra u 'OCT P 17.4.3.07-2001. Conepxxanue TM B OCB He
MIPEBHIIIACT YCTAHOBJICHHBIE HOPMATHBBHI.

Ho3a BHecenuss OCB ycranoBineHa c¢ yderom TtpeOoBanmii CanlluH 2.1.7.573-96
«'urnennyeckre TpeOOBAaHUS K MCIOJIb30BAHUIO CTOUYHBIX BOJ U MX OCAJKOB JUIS OPOLICHHUS
1 yIoOpeHMs» ¥ Ha OCHOBE MTPOBEACHHBIX MOJIEBBIX UCCIIEI0BaHUH pasnmuHbix 103 OCB.

OKII — otxozap! Ko(heiHOTO POU3BOJACTBA, SBISIONINECS TOOOYHBIM MPOTYKTOM IPH
nponsBoacTBe kode. Exeromuo wHa mupemmpumatun IIAO «PYCCKHH ITPOJIVKT»,
pacrionoxeHHoM B ¢. Jlerunno Kamyxckoit o6mactu, obpasyercs 6osee 8,5 teic. Torn OKII,
MOJUIeKAINMX 3aXOPOHEHUIO Ha MOJUroHax. VcciemoBaHwe OTXOJOB IOKa3ajo, YTO OHHU
coziepKar OoraTelii HA0OP MUTATENBHBIX 3JEMEHTOB, HE COJIEP)KAT TOKCHYECKUE BEIIECTBA,
KCEHOOMOTHKH | TTOJITFOTAHTHI.

['ymuTOH — OGMOJIOTHYECKN aKTUBHBIN OpraHo-MHHEpaJIbHBIN Ipenapar, co3JaHHbII Ha
6aze ®I'BHY BHUMPAD Ha ocHoBe Topda BepxoBbix 0050T KamyKCKHX MECTOpOXKIEHUH.
[Ipenapar coxepxut ocHoBHbIe ieMeHTHl muTanus (NPK), a Taxke oOoraiieH TakuMU
MHUKpPOIJIEMEHTaMH, KaK 00p, MOJIHO/IEH ¥ MapraHell.

Hay4no-uccnenoBarensckas padoTa MPOBOIMIIACH HA CTAIlMOHAPHOM OIIBITHOM
yuactke Kamyxkckoro punuana PTAY-MCXA umenn K. A. Tumupsizea.

[louBsl  ombITHOrO  MOJIA  —  JEPHOBO-TIOJ30JIUCTBIE  CylecyaHble  Ha
GIIIOBUOTISUANBHBIX  OTJIOKEHUSAX, NOJCTHIaeMbIX MopeHoil. CopepxaHue rymyca
coctasinser 0,9%, P20s — 467 mr/kr, K2O — 88 mr/kr, pH — 6,2. Uccnenyemas kynpTypa —
SIAMEHB, cOpT Biagumup.

OKII m OCB BHOCHIMCH BECHOW TOJ BCIAIIKy B KOJWYeCTBE mo 15 T/ra c.B.,
00paboTka ['yMUTOHOM TTPOM3BOAMIIACH B (Da3y KyIIIEHHE - HA4aJlo BBIXOJa B TPyOKy B f03¢e 1
nutp npenapara Ha 300 1MTpOB BOoAbI Ha 1 ra.

HccnenoBanock BIUSHUE Ha MOKa3aTeNd YpPO>KaWHOCTH M MOYBEHHOTO IUIOJOPOIUS
0CaJIKOB CTOYHBIX BOJ M OTXOJIOB KO(PEHHOTo MPOU3BOJICTBA Kak 0e3 mpuMeHeHus ['ymutoHa
(6/r), Tak 1 ux coueranue ¢ ['ymutoHom (T).

OneHka BIMSHHUS HETPAJAUWLMOHHBIX yIOOpEHUN Ha ypOKaWHOCTb  SAYMEHS
MpeACTaBJICHAa HA pPUCYHKE 1.
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Pucynox 1. YpoxaifHOCTb SUMEHS B YCIIOBUSX IPUMEHEHUSI HETPAIUIIMOHHBIX YI100peHui

AHanu3 TOJYYEeHHBIX IaHHBIX IMO3BOJIAET CHENIaTh BBIBOJ, YTO HaWOoJee BBICOKAs
YPOKalHOCTH sTUMeHsI Obljia MOJIy4eHa MPH COBMECTHOM BHECEHUH MHUHEPAILHOTO yI00pEeHUs
u ['ymurona. Vcronp3oBaHue opraHo-MHHEpAJIbHOTO mpemnapara ['yMuTOH Ha ¢oHe Apyrux
ya0OpeHuil mo3BOJIsIET MOBBICUTH yposkaiiHocTh Ha 2,6-3,4 w/ra. [Ipumenenne OKII u OCB
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yBEJIIMYMBAET ypokaiiHocTh B 1,5 m 1,8 pasa coorBercTBEHHO. OTHOCHTEIBHO HHM3KOE
MOBBIIIEHUE YPOKaWHOCTU MPU HCHOJH30BAHMU B KadyeCTBE yJOOpEHUS OTXOJ0B Ha (oHE
MPUMEHEHHS] MUHEPAJILHOTO YAOOPEHHS CBA3aHO C TE€M, UTO JJIsl Pa3IoKEeHUSI OPraHMYeCKHX
komnoHeHToB OKIT u OCB TpeOyercs Bpems, TOorna Kak W3 MUHEpPAIBHOTO YIoOpeHus
pacTeHUs NOJIy4atoT MUTATENIbHbBIE 3JIEMEHTHI HEMIOCPEICTBEHHO B IIEPHOJ] CBOEH BEreTalllu.

YcToiiunBoe pa3zBUTHE arpoNpOMBIIIJIEHHOTO KOMIUIEKCa IMPEAINojaraeT He TOJIbKO
CTa0MJIbHOE TIOJIyYCHHE BBICOKHX YpPO)KAaeB CEIbCKOXO3SHWCTBEHHBIX KYIBTYp, HO W
MOBBILLIEHUE KAYE€CTBA MTPOIYKIINH.

[Ipy npoBeaeHHMHM HUCCIENOBAaHUM OBUIO M3YyYEHO BIIMSHUE HETPAJUIIMOHHBIX
yInoOpeHHi Ha Takue MOKa3aTeld KauecTBa 3epHa SYMEHs, KaK CBHIPOM NMPOTEHH, HAaTypa U
BJIQXKHOCTH (Tabnuua 1).

Tabmuna 1 — OneHka BAUSHUS HETPAAUIIMOHHBIX YI0OpEHUN Ha TIOKA3aTelid KayecTBa 3epHa
STUMEHSI

Bapuant IToka3aTenn
Cripoii mpoTeut, % Harypa, r/n Bnaxuocts, %
o/t I o/r r o/r r
KoHTpoas 6,05 8,11 384,2 385,7 11,8 11,6
NesoPsoKso 5,58 6,78 388,0 389,4 12,5 12,9
OKII 7,91 8,95 386,7 387,2 12,1 11,9
OCB 8,28 8,61 387,4 388,0 12,1 11,8
HCPos 0,35 1,3 0,2

Kak moka3pIBaloT pe3yibTaThl HCCICIOBAHMS, NMPHUMEHEHUE B KauyecTBE YIOOpEHUS
0TX0JI0B M [ YMUTOHA OKa3bIBaET MOJOKUTEIHHOE BIMSHUE HA TAKHE TIOKA3aTeNN, KaK ChIPOi
MPOTEHH M HaTypa. MakCMMallbHOE MPOIICHTHOE COJICP)KaHUE CHIPOTO MPOTEHHA OTMEYEHO
IIPH COBMECTHOM HCIIOJIb30BaHUH [ yMUTOHA M OTXOJOB. Vcrosb30BaHME HETPaIUIIMOHHBIX
yIoOpeHni PUBOIUT K HEOOBIIOMY MOBBIIICHUIO BIAKHOCTH 3epHA SIUMEHSL.

Hauboiiee KOHTPOJIMPYEMBIMH ITapaMeTPaMU TIOIOPOIHS TTOYB SBISIETCS COACPIKAHUE
rymyca, KucioTHOCTh (pHeon), momBuxHBIN pochop (P20s) n oomennsiii kamuii (K20). Tlo
COCTOSIHHIO 3TUX TapaMeTPOB IUIOAOPOUS TTOYB, KOTOPbIE OOBIYHO €KETOJHO MPUBOASATCS B
cTaTucTHYecKnX oTuérax Kamyxckoit o0iacTu, Cyair B LIEIOM O 3JI0pOBbE OCHOBHBIX THUIIOB
MOYB KakK B I[EJIOM 10 00JIaCTH, TaK U 1O OT/ACIbHBIM TEPPUTOPHATIBHBIM 00Pa30BaHUSIM.

Tabmuma 2 — OueHka BIMSHUA HETPAJAULIMOHHBIX YIOOpPEHMI Ha OCHOBHBIE IMOKA3aTEH
ITOYBEHHOT'O TLIOA0PO IS

BapuanTt I'ymyc, % pHcon K20, mr/100r P20s, mr/100r
o/T r o/T r o/r r o/t r
KoHuTpoas 0,88 0,90 6,1 6,1 8,71 8,81 41,51 41,83
NsoPsoKeo 0,90 0,95 6,0 6,0 9,43 10,12 47,25 49,15

OKII 1,10 1,12 5,1 5,5 8,62 8,71 45,62 46,23
OCB 1,14 1,2 6,3 6,4 9,51 9,48 48,83 51,44
HCPos 0,12 0,1 0,11 0,12

Ananmu3upyst Tabnuiy 2 MOXHO clenaTh BbIBOJ 0 ToM, uTto BHeceHue OCB u OKII
IPUBOAMT K TOBBILIECHUIO COJEpXkKaHUA MOJBWKHOIO (ochopa B MOUBE M YBEITHMUEHHIO
conmepxkanus rymyca. Buecenune no3 OCB OGonee 10 1/ra mposBISET €ro HM3BECTKYOIIEE
JeWCTBUE U MPHUBOJUT K MOBBIMIEHUIO 3HaYeHUS PHeon. DTOT (PakT MOKHO OOBSICHUTH TEM,
yro B coctae OCB conepxuTcs A0CTaTOUHO OOJBIIOE KOJIUYECTBO KaJbIHs, KOTOPbIH, Kak
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U3BECTHO, HelTpanusyeT oOMmeHHb noH Bojpopona B IIIIK. Buecenne OKII mpuBoaut k
NOoHMXeHUo pH, yTo 00BsACHAETCS NOBBILIEHHON KUCIOTHOCTHIO camux OKII.

Buecenne OCB npuBogut k yBenuuenuto K2O B nouse. Vcnonb3oBaHue B KauecTBe
ynoOpenusi KOo(eHHBIX OTXOJO0B HE OKa3blBACT 3HAYMTEIBHOTO BJIHMSHUS HA COJIEpKAHHE
oOMeHHOTO Kaiusi. JTo o0bscHseTcs TeM, 4to B cocraBe OKII comepkuTcst maio 3TOro
IIUTATEIBHOTO JIEMEHTA.

[Ipumenenne ['ymuroHa Ha Bcex
arpoXMMHUYECKHUe MOKa3aTelu.

JIumuTupyomuM (pakTopoM MPH UCHOJIb30BAHUU OCAJKOB CTOYHBIX BOJ B KauecTBE
yIOOpEHUsT CEeNbCKOXO3SIMCTBEHHBIX KYIBTYP SIBIISCTCS HAIMYME B HUX TSKEIBIX METaJIOB.
[Tpumenenne OCB BO3MOXHO /10 JAOCTH)KEHHS YPOBHSI COJIEP)KaHUS TSKENBIX METAJIOB B
nouse, He npesbimaromero 0,8 TTJIK.

B Hay4yHO-uCcnenoBarenbckoi paboTe ObliIa MPOBEAEHA OLIEHKA YPOBHS COJEp KAHUS
TSDKENBIX METAJVIOB B [IOYBE U 3€pHE SUMEHSI, IIpe/ICTaBlIeHHas B Tabnule 3.

BapuaHTax OIlbITa HCMHOI'O  yJly4dlaacT

Tabmuna 3 — CoxaepkaHue TSDKENbIX METAJIOB B YCIOBUSX MPUMEHEHUS OCAJKOB CTOYHBIX
BOJ

[Toka3zarens Copnepxanune TM B mouBe, MI/Kr Conepxanne TM B 3epHe, MI/KT
KOHTPOJIb OOCB ITJIK KOHTPOJIb OOCB ITJIK
Huxens 3,42 452 20,0 0,50 0,87 5,0
Kanmuit 0,27 0,30 0,5 0,07 0,08 0,15
CeuHen 6,71 9,17 32,0 0,26 0,20 0,5
[MnHK 14,10 26,1 55,0 36,40 40,50 50

AnHanu3 pe3yabTaTOB HCCIIEOBAHUS IO3BOJSET CHAENaTh BBIBOJ, YTO MPUMEHEHHE
OCaJIKOB CTOYHBIX BOJ B KauecTBE YHOOpEHUS TNPUBOAUT K MOBBIIIECHUIO COAEPKAHUS
TSDKEJIBIX METAJUIOB, KaK B MOYBE, TaK M B 3epHE SUMEHs. B Toxke Bpems Bce HccienyeMble
MO0Ka3aTes He MPEBBIIAIOT JTOMYCTUMBIX HOPMATHBOB.

Takum oOpa3oM, IPOBEICHHOE HCCIEIOBaHHE TMOKa3biBaeT, 4to BHeceHue OCB wu
OKII npuBOIMT K YAYYIICHUIO arpoXUMHUYECKMX IOKa3areyied mouBbl. [Ipumenenue
I'ymuTOHA Ha BCeX BapuaHTaX OIbITa HEMHOTO YIydllaeT arpoXumMudeckue nokazarenu. [Ipu
MIPOBEJICHUN HCCIIEOBAaHUM OBbLIO TaKkKe YCTAHOBJICGHO YBEIMYEHHUE  YpPOXKAMHOCTH U
MoKasaresieil kKadecTBa 3€pHA SUMEHS NMPH BHECEHHHM HETPAAUIMOHHBIX yHOOpeHHil. OTu
3HAUEHUS MOXHO TMPUHATH 32 HOPMATHBBL, KOTOPHIE MOHO HCIOJIb30BaTh IPHU
MIPOTHOCTUYECKUX pacueTax H3MEHEHHsI MapaMeTpoB IUIOAOPOIHUS JAEPHOBO-TIOA30IUCTON
CyIeCYaHO! MOYBHI B YCJIOBUSIX MPUMEHEHUS HETPAAULIMOHHBIX YA0OpEeHUH.
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XO3SMCTBEHHOE NUCHOJIb30BAHUE ACTPATAJIA HYTOBOI'O
B CEBEPHOM KA3AXCTAHE

Manunkas H.B., Kacuenona JL.K., bairaxmeroBa A.T., Temup0OyiaroBa A.K.,
AnTtaiikbi3bl b., UckakoBa A.
(CKY um. M. Ko3svibaesa)

Heo0x0auMoCTh B BOBIICUEHUH B XO3WCTBEHHBIH 000POT HOBBIX BHJIOB, COUETAIOIIUX
B cebe: IIeHHbIE SKOJIOTUYECKHE CBOWCTBA KaK 3acyX0 M JKapOCTOMKOCTh, XOJIOJO U
MOPO30yCTOMYMBOCTE C OTCYTCTBHEM aJIKaJIOMJOB; BBICOKOE COJIEp)KaHUE TPOTEUHA W
YPOXKAMHOCTH, CPEAN HUX HAUOOJIBIIETO0 BHUMAHHUS 3aClTy)KHBAIOT acTparaisl [1].

AcTparajl OTHOCUTCS K KPYIHOMY POy LIBETKOBBIX pacTeHUH, HacuuThiBaeT oT 2500
no 3000 BUIIOB, pacIpOCTpaHEHHBIX, B OCHOBHOM, B apHJHBIX U CEMHAPUIIHBIX 00IaCTIX
I'omapkrudaeckoro ¢uopuctudeckoro napersa. B crpanax CHI HacuuteiBaetrcs okosio 1000
BUJIOB acTparajoB. OCHOBHBIM 0YaroM TaKCOHOMHYECKOTO pa3zHO0Opaszus u (HopMUpOBaHHS
atoro nosmmopdHoro poxaa seusiercs Cpenuss Azust. 3 600 BuaoB acTparaioB, 0OUTAIOIIAX
TaM, OKoyso 350 ABIAIOTCS DSHJIEMUKaMHU. B TakCOHOMHUYECKOM OTHOILIEHHUH POJ
muddepentiupoBan Ha aBa moapona u Oonee 100 B pa3nuyHON CTENEeHH 000COOICHHBIX
cexmii. HecMoTpst Ha upe3BbpIuaiiHbIi oauMophu3M, poa Astragalus siBIsSI€TCS IETOCTHBIM H
MOHO(UIETUYECKUM TaKCOHOM, YTO MOJTBEP)KIAIOT JTaHHBIE MOJIEKYJISIPHOM CHUCTEMaTHKU
[2].

Actparan wuyrtoBelii (xmomynerr) — (Astragalus cicer L.) u3 cemeiictBa Bo6GoBbIX
(Fabaceae) - MHoOrosieTHee TPaBSIHHCTOE PACTCHHE C MPHUIIOJHUMAIOIIMMUCS CTEOISIMH,
BbIcOTa pacTeHui cocraBisieT 60-80 cm [3]. Ctebenb y HEro OOIMCTBEHHBIHN, JTUCThS COCTOST
3 10-15 map nmaHIETHO-TIPOIONTOBATHIX OCTPHIX JUCTOYKOB. COIIBETHEM SIBISIETCS TUIOTHAs
MHOTOIIBETKOBAsI OBaJIbHO-TIPOJIOJITOBAaTass KUCTh. LIBETKM MOTBUIBKOBBIE, OJIEAHO-XKEINTHIE,
13-15 mm mmrHOH. KopeHb cTepKHEBOM, XOPOIIIO Pa3BUT, PUCYHOK 1.

Pucynok 1 — 3MeHeHHs BHETHUX TapaMeTPOB pacTeHuil (BeTBJIeHHE — (POPMUPOBAHUE
COIIBETHIA, co3peBaHue ceMsiH B boOukax. (Manumkas H.B., 2019-2020 rr.)

Bonpmme pa®oThl M0 MHTPOAYKIMM acTparajioB npoBogwin B Cpenneir Asuum [4]. B

Poccum naHHBIM HampaBlieHHEM 3aHUMaNKCh Ha Anrtae [5], B Boponexckoii obmactu [6], B
pecniyonuke Kapenus [7] u Apyrux peruoHax.
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Pesynpratel BO3menbiBaHUS B AKMOJWHCKOW oOmactu Kazaxcrama mnokasamu, 4To
YPO’KaHOCTh a0COJIOTHO CYXOW MAccChl, MOJYYCHHOW B MEPHOJ| LIBETCHUs, Y acTparajia Ha
TpeTuil ron >xu3Hu coctaBisieT 2,90 T/ra. HemocpeacTBeHHOE BiIMSHHE Ha HEE OKa3aJIu:
1oJIeBasi BCX0XKECTh 191 mTyKk/M? B COOTBETCTBEHHO, COXPAHHOCTh 176 IITYK/M?, HCXOAs U3
KOTOPBIX, BBDKUBAEMOCTh, cocTaBmiia 133%.

Beixon kopMmOBBIX enwHMI, T/lra Kak TIOKa3aTellb KOMIUIGKCHOW OIIGHKH €ro
MUATATETLHOCTH cocTaBun 2,21, mepeBapumoro mporenHa - 0,28, oOMEHHOW »HEpruu,
Mmx/1ra - 3,48. Mcmonp3oBain 3€lIGHYI0O MacCy Ha CCHaX M Ha CHJIOC B IIpoIiecce
JIBYYKOCHOTO CKalllUBaHHUS.

XUMUYECKUN aHAIN3 3€JIEHOM MacChl MOKAa3bIBAET YJIOBJIETBOPUTEIBLHOE KAa4eCTBO IO
rnoegaeMocTi KopMoB [8]. Xopolo moenaercss poraTbiM CKOTOM B BHJIE 3€JIEHON MAacChl U B
cene [9].

B Kanage 3TOT BUA pPEKOMEHJOBAaH AJIi CEHOKOCOB M HCIIOJIB30BaHMUSI B KadyecTBE
nactouiHoro pacrenusa. CoriacHo «MeTOAMUYECKUM YKa3aHHSM [0 OLEHKE KadyecTBa U
NUTaTenTbHOCTH KOopMmoB» [10, 11] actparan HyTOBBI OTHOCHUTCA K TpPEThbEeMY KIIacCy
KauecTBa, a M0 KOPMOBOW IIEHHOCTH COOTBETCTBYET TPEOOBAHUSM IS JIIOLEPHBI U CESTHBIX
0000BBIX TpaB.

Mosket noaroe BpeMsi COXpaHAThCs B (puTo1ieHo3e, Oaroiapsi yCTOMYUBOCTH B3POCIBIX
oco0ell W TePUOIMYECKOMY TIOTIOTHEHHUIO TOMYJSIINN MOJIOJBIMA OCOOSIMH TIPU CEMEHHOM
pasmHoxeHnd. [10 )KU3HEHHOW CTpaTEeTuu SIBJISIETCS SKCIUIEPEHTOM C BHIPAKCHHBIMU YEPTaMH
naruenTa [9].

EcrecTBeHHBIE OYarm €ro MpoOU3pacTaHUS JAIOT BO3MOXHOCTH IITUPOKOTO €ro
CaMOCTOSITEJILBHOTO ~ pacHpOCTpaHEHUs, a TakkKe HeoOXOAMMO  3aHUMaThCs  €ro
CEMEHOBOJICTBOM IS LI€JICHANPABICHHOTO UCIIOJIb30BaHUSI.

MHorue acTtparajibl 3aCyXOyCTOWYHMBBI, XOJIONOCTOMKH, coJiecTOWku. [loatomy
MIPEJICTABIISIOT ONpeAeNeHHBIH MHTEpEeC AJS JIyTOBOJOB, MHTPOAYKTOPOB M CEJIEKIIMOHEPOB
MpPU CO3JIaHUU COPTOB JIs Pa3IMuYHBIX MOYBEHHO-KIMMaTthyeckux 30H. Copra MHOIy4aroT
BBICOKOIPOIYKTUBHBIMH, OOTaThie 0TKOM, 3aCYyXOYCTOMYUBBIMH | Tak aajee [12,5].

Jis  npyxHOro BO300HOBJIEHHS TIIOCEBOB, BOINPOC TBEPIOCEMSIHHOCTH acTparaia
pelIaloT ¢ MOMOUIbI0 cKapudukanuu ¥ CTpaTU(UKALKUKA, YTO TIOMOTAET YBEJIUYUTH
K03 puImeHT paccemBaHuUs.

Bun nepcriektuBeH Uisi (UTOMETHOpALMM TMPU 3ATYKEHHH KPYTBIX OCTEHHEHHBIX
cksioHoB [9]. ITo nanubiM MBanoBa A.W., Pam:xuBunoii T.B. yuensix [leH3eHCKOro pernona
M0JI3EMHBIE KOPHEBUIIA PACTEHUM 3aKPETUISIIOT OMOJIHEBbIE CKIOHBI [1].

Kak u pgpyrue mnpenctaBuTeNud CeMeEiCTBa, 3a cUeT pPU30OHMAIBHOTO cUMOMO3a C
KITyOGHBKOBBIMU OaKTEPHSIMH, CIIOCOOCTBYET 000TAIIEHUIO MTOYBBI A30THBIMHU COEIMHEHUSIMU
[9]. TlomydeHsl Oumompenapathl, coAep:kamiue KiyOeHbKOBble OakTepuu poja Rhizobium,
crenuguUHbIe I acTparaiga HYTOBOTO M CYIIECTBEHHO MOBBIIIAIOUINE €r0 ypPO>KaWHOCTb
[13, 14]. V3y4aroT ¥ NPUMEHSIOT KYJIbTYPY BO (QIOpHUCTHKE. SIBIASETCS XOPOIIMM MEIOHOCOM
[15].

JlumutHpyomuMu  (paktopamu IS paclipoCTpaHEHHUsT BUJA SBISIFOTCS: pacralika
JTYyrOBO-CTEMHBIX YroAuii W Jpyrue ¢GopMbl aHTPOMOTEHHOW TpaHChOpMAlMd MeCT
MpOM3pacTaHus: CTPOUTEIBCTBO, MPOTOH U MepeBbinac ckota [9].

Borareiimuii komrmiekc OMOJIOTMYECKH AaKTUBHBIX COCTUHEHMIl: alKaJoW[bl, caxapa,
CaroOHMHBI ()JTABOHOUBI, TPUTEPIICHOBBIE CAMOHUHBI, CEJIeH M JAPYrue, coJlepKaluecs B
OKCTPAKTE acTparajia SBJSIOTCS HEOOXOIWMBIMH JJIsi PacTEeHUH, KUBOTHBIX U UeEJIOBEKa U
000CHOBaHHMEM MPUMEHEHHS TSI MEAUIIMHCKUX, (hapMalleBTHUECKUX U OMOTEXHOIOTUYECKUX
paszpaborok [16, 17].

B HaponHoll MenuIMHE CBIPbE KYJAbTYPbl MCHOJIb3YeTCS KaK T'HIOTEH3UBHOE,
JIUYpPEeTUYECKOE, CEeJaTUBHOE CPEICTBO, IS JICYCHUS PAa3TUYHBIX 3a00JI€BaHHI CEepJeUHO-
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COCYAMCTOM CHCTEMbI, TpH HapylleHHMH paboThl OpraHoB mnwuimieBapeHus [2, 4].
OCOOCHHOCTBIO acCTparajoB SIBISIETCS BBICOKOE COJIEpKAHME METHOHMHA — Je(HUIMTHOM
KHCTIOTHI Ji71s1 0000BBIX pacTeHuit [9].

Bonpmoe BHHMMaHHME HccleqOBaTeNeld IMPHUBICKAIOT — (DIaBOHOMIBI  aCTParajos,
nposiBiisAonine P-BUTAMMHHYIO aKTHUBHOCTb M OOYCIABIMBAIOUIUE TUIOJUINAEMUYECKOE U
runoTeHsuBHoe geiictBue [9]. IlpuBeneHHbIE JaHHBIE [O3BOJISIOT TOBOPUTH O
MEPCIEKTUBHOCTH acTparajia HyTOBOTO JUIsl BBEIEHHS €ro B O(QHIHMAIBHYIO METUIIMHCKYIO
npakTuky [18].

CnenoBarenbHO, Haubojiee MEPCHEKTUBHOW KYyJAbTYpOHl Ui BO3JE/bIBAaHUS B
CeBepHom Kazaxcrane sBisieTcsi actparail HyTOBbI — A. cicer L. DTOT Bua oTiamuaeTcs
YCTOWYMBBIMH  SKOJOTMUYECKHUMHU OCOOCHHOCTSIMH K CE30HHBIM SIBJICHMUSIM PETHOHA.
YpoxallHOCTh €ro 3ejleHOW Macchl HauOoJsiee cTabuipHAa B 3aBUCHUMOCTH OT BO3pacTa
pactenmii B Teuenue 8-10 ser, mocturas 2,90 T/ra W uUcCHoNb3yemas B KOPMOBOM
HampaBieHuu.  Takke  KyJapTypa  NpUMEHSeTCS B CEJEKLUHUH, CEMEHOBOJCTBE,
(dbuTOMENMOpaUU 3€MEeNlb, SBISETCS PACTUTENBHBIM HCTOYHUKOM a30THOTO IHUTaHMS.
AcTparajioM HyTOBBIM 3aHHUMAIOTCS ¥ BO (DJIOPUCTHKE, YIaCTBYET OH U B Me0ocOope, HHTEepeC
BBI3BIBAET B (papMaIeBTUUECKUX, MEIULIMHCKUX cepax.
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JOCTUXEHHUA OMCKOI'O ATPAPHOT'O HAYYHOI'O IEHTPA
O CEJEKIUU AYMEHA

Huxoaaesn I1.H., FOcoBa O.A.
(DI'BHY «Omckuii AHL]»)

3epHO SUMEHsI TOJb3YEeTCs CIPOCOM Kak Mo (ypaKHOMY HANpPaBIEHUIO, TaK U
MPOJIOBOJILCTBEHHOMY. B mocriennee BpeMsi mosiBUiach MOTPEOHOCTh B ChIpbE SYMEHS IS
MMBOBAPEHHON MPOMBIIIIEHHOCTU. OcoOblil MHTEpEC MPOSIBISIOT TOBAPONPOU3BOAUTEIH U
nepepaboTYNKHU K COPTaM roJIO3EPHBIX TUMEHEH.

OTcYeT MOCTMKEHHN CHOMPCKOM CeJIeKIUH MO SYMEHI0O MOXKHO HauumHath ¢ 1936 1.,
Korja Obut paiioHupoBaH copT Omckuii 11464; B 1945 1. paitonupoBan copt Omckuii 10664.
JlanHble copTa CUMTAIOTCA TEpBEHIAMU CHOUMPCKOM celekuuu U ObUIM  CO3AAaHBI
N.N. KopabiuHpIM MyTéM MHAUBUIYATHHOTO 0TOOPA M3 MECTHBIX MOMYJISAIUN.

3aciny)K€HHYI0 cJlaBy MHCTUTYTY TnpuHéc copt Owmckuid 13709, co3maHHbIi
N.N. KopabnmuaeiM u A.B. ToxTyeBsiM myTéM 0TOOpa M3 MeCcTHOTO 00Opasiia Ci1aBropoJickoro
OKpyra AJTaiickoro kpasi u pailonupoBansbiid B 1949 r. CopT 3aHMMaJl OCHOBHBIE TLIOIAIN
noceBoB B Cubupu u CeepHom Kazaxcrane [1].

Oco0oe BHMMaHHE B CEJIEKIIMOHHOW padoTe ¢ SUMEHEM YIENIEHO CO3/IaHUIO0 COPTOB
Pa3HBIX TPYHI CHEJIOCTH U Pa3IMUHOTO HAIPABJIEHUS HUCIOJIb30BAHMS 3€pHA, YCTOMUYMBBIX K
0one3HsM u BpenutessM. Mcrnonabs3ys MecTHbI reHOo(OH U 00pa3iibl MUPOBOM KOJUIEKIIMH
BUP, npencraBieHHbIX copTamH OJMXKHETO M JAllbHErO 3apyOekbsi, CO3/1aHa Ienas cepus
COpPTOB:

Cubupcknii 2 — BHeceH B ['ocpeectp PD B1982 r. aBTOpCckoe cBumerenbcTBO Ne3181.

HoBoomckuii — 1984 r., aBTOpcKoe cBUAETENHCTBO Ne3663.

Omcknii 80 — 1984 r., aBTopckoe cBuaeTenscTBo Ne3664.

Omcknii 85 — 1989 r., aBTOpckoe cBuaerenscTBo.Ne4946, marent Ne0007.

Omcknit 86 — 1991 r., aBTopckoe cBuaerenscTBo Ne5291, marent Ne0008.

Owmcknii 87 — 1993 r., aBropckoe cBuaetenseTBo Ne6003, marent Ne0009.

Omcknii 88 — 1995 r., aBropckoe cBuaerenscTBo Ne6618, marent Ne(0329.

Omckmii 90 — 2000 r., matent Ne 0593.

Omcknii 91 — 2004 r., matent Ne 2378, copT yCTOHYMB K 3aCyX€ U MOJIETaHUIO,

Omckuii rososepusiii 1 — 2004 r., marent Ne 2379. C 2016 r. Copr BKIIOYEH B
I'ocpeectp PecniyOnuku KasaxcTan u pekoMeHI0BaH Jisi BO3/IEIbIBaHHs HA KOPMOBBIE 11E€JIH B
AxmonuHckoi, [TaBnonapcekoit u CeBepo-KazaxcraHckoii o0nacTsx.
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Omcknii 95 — 2006 r., natent Ne 3102, BbICOKasi alalTUBHOCTb U IPOJyKTUBHOCTb.
Copr BitoueH B ['ocpeectp PecriyOnmku Kazaxcran u peKOMEHOBaH /ISl BO3/ICIBIBAHUS HA
KOpMOBBIE 11esT B AKMosHCKOM, 1 CeBepo-Kazaxcranckoii o6macTsx.

Omckuii 96 — 2008 r., matent Ne 4074, copT OTJIMYAETCS CKOPOCIHEIOCTHIO U
MOBBILIEHHON 3aCYX0YyCTONYNBOCTBIO.

Owmcknii ronosepusbiii 2 — 2008 1., marent Ne 4075. CopT BBICOKOIIPOIYKTHUBHBIH,
MMMYHHBIN K F'OJIOBHE.

Cubupckuii apanrapa — 2010 r., narent Ne 5499. Jlns copra XxapakTepHa BbICOKas
YPOKaWHOCTb U YCTOMYUBOCTD K ITOJIETAHUIO.

Cama — 2012 r., matent Ne 6052, copt BeicokoyposxaeH. C 2016 r. copT BKIIIOUEH B
l'ocpeectp PecnyOnuku KazaxcraH u  pekoMmeHzoBaH Juisi Bo3jaeibiBaHus B CeBepo-
Kazaxcranckoit o6nacru.

Omckmii 99 — 2015 1., marent Ne 7832. Copt oTiiMyaeTcst BHICOKUMH YPOKallHOCThIO
1 KayecTBOM 3€pHa.

Owmckuii 100 — 2019 r., matent Ne 9507. OTnuuuTenpHas XapaKTepUCTUKA COpTa —
BBICOKAs! 3¢pHOBas IPOJYKTUBHOCTb.

OmMmckmit rosiozepubiii 4 — 2020 r., matent Ne 10851. Copra xapakrtepusyercs
BBICOKUMH YPOXKAWHHOCTBHIO M KQ4eCTBOM 3epHa [2].

Bcero 3a roapl cenekunoHHOW paOOTHI NEpeJaHO Ha COPTOUCIIBITaHHE CBbIme 31
copTa STUMEHS.

Kimumarnaeckue ycnoBusi 3amanno-CuOupckoil paBHHHBI OOYCIIOBIIEHBI MEPEX0I0OM
KOHTHHEHTAJILHOTO KJIMMaTa Ha 3amajie B pe3K0-KOHTHHEHTAJIbHbIA Ha BOCTOKE.

Kimumar roxuo#t wactu 3amagHoit CuOupu sBISETCS THUMHUYHO KOHTUHEHTAIBHBIM.
OTAUYUTENbHOM €ro 4YepTod SBISIIOTCS JOBOJBHO MPOJOKUTEIbHBIN 3MMHHUN TMEPHOI,
KpaTKUM U KapKUil — JIETHUH, a TaKK€ BO3MOYKHBIE 3aMOPO3KH IMO3AHEH BECHOW WM PaHHUM
neroM. be3smoposueiii nepuon mutca 115-125 cytok. 3HauMTENBHOE BIIMSIHUE OKa3bIBAIOT
BO3JIYLIIHBIE MACChl MHBIX PETHMOHOB (XOJIOJIHBIE apKTHUYECKHe, a Takke cyxue Kazaxcrana u
Cpenneit Azun).

Jlns necocTenu XapakTepHbI CypOBas 3UMa M KapKoe JIeTo. BeceHHui mepuo, Kak
MpaBUJIO, BETPEHBIM M CYXOW, a OCCHHHMH — HempoaoJpKuTeneH. HabOmromarorcs peskue
nepemnajpl TeMIepaTypbl Kak MecsiaMm, Tak U nepuoiam cytok. OcaakoB B TeueHUE Toja
BeIMagaeT, B cpeaHeM, 300-350 Mm, ux pacnpeneneHue MO CEe30HaM HE PaBHOMEPHO:
MakcuMyM HaOmrogaercs B utoje (60-70 MMm), MUHUMYM — B TIepBOH Jekajae roja (8-10 mm).
B ocHOBHOM, NOXIM arpOHOMHUYECKHM MajoOlLleHHble (ME€Hee 5 MM) U He KOMIICHCHPYIOT
¢buznueckoe wucnapeHue. BoaHBI peXUM 30HBI HE HAAEKEH U 3a4acTyio (QopMUpYeT
Oynymumii ypoxkaii. [locie cHe:kHOM 3UMBI HACTYNAeT aKTUBHOE MCIIAPEHUE BJIard, UTO BJIEYET
3a co00l ee HEOCTAaTOK B BEPXHEM CJIO€ MOYBBI U CO3/1aeT HEOJIaronpusTHBIE YCIOBHS IS
BCXOJI0OB. B oTaenpHBIE TOMBI, HAMpPOTHUB, HAOMIONAETCS W30BITOYHOE YBIAXKHEHHUE, YTO
00yCIOBIMBAET HEYCTOMYUBOCTD KIIUMAaTAa.

Cpennsasa temneparypa Bosayxa Bapbupyer oT +18...+19°C mo -20°C. Cymma
teMmieparyp csbiiie 10°C ormeuena Ha yposHe 1800-2000°C u cocraBisger okojo 165 cyTok.

KoHTHHEHTaIbHBIA CyXOM KIMMAT NPUPOIHBIX YCIOBUW JAaHHOM 30HBI MO MPaBY
CUMTAETCs IIEHHBIM, IIOCKOJBKY CIIOCOOCTBYET (DOPMUPOBAHUIO 3€pHA MOBBIIIEHHOTO
Ka4yecTBa, 3a CUET CJIEAYIOIINX XapaKTepUCTHK: OOMIIMEe CBETa M TEIUIa, a TAaKXkKe MOHMKEHHas
BJIQXKHOCTB BO3/yXa B IIEPHO/]] HAJIMBA U CO3PEBAHUS 3€pHA.

OTpunaTenbHOM 4YEepTOM KOHTMHEHTAJIBHOTO KIMMaTa SBJISETCS HE BBICOKas
U3MEHUUBOCTb €r0 TEMIIEPATYPHOTO PEXKMMA KaK B TEUEHUE BETETALIMOHHOIO NEPUOJa, TaK U
B TeueHue cyTok. [loBblIEeHHBIE TeMIlEpaTypbl COBIAAAIOT C BaXXHBIMHM IIpoLiecCaMU
OHTOTeHe3a (3aKJIaJKH KoJioca / MeTeNkH, (GOpMUpOBaHMS M HaJHMBa 3€pHA U T. 11.). B aToM
ciiyyae, Ha ()OHE YCKOPEHHUS pPa3BUTHUSI PACTEHHUH, HaOIIOJAETCs CIEpKUBAaHHE POCTOBBIX
IIPOLIECCOB, YTO MPUBOIUT K 3HAUUTEIBHOU NTOTEPE ypoKalHOCTH [3].

294



Takum 00pa3zoMm, KJIMMAT 30HBI XapaKTEPU3YIOTCS Kak ONarompUsATHBIMU, TaK M
HEeOIaronpUsATHBIME YCIOBUSAMH JUTSL BO3ZETBIBAHHS 36pPHOBBIX KYJIBTYP, YTO O0YCIIOBIMBAET
BO3/ICTIBIBAHUE aJAITUBHBIX COPTOB.

Huxe npencraBieHbl KIMMaTHYECKUE XapakTepucTuku 3a nepuog ¢ 2011 o 2019 rr.,
KOTOpBIE  BIIOJHE COOTBETCTBYIOT IIEPEUYHCICHHBIM BBHIIIE OCOOCHHOCTSM  PE3KO-
KOHTUHEHTAJIbHOTO KinuMara OMckoit o0nacru.

B menom 3a maii — ceHTs0ph Hambojee 3acylUTUBBIC YCIOBUS oTMeudeHbl B 2012 T.
(I'TK = 0,68); menocratounoe yBinaxkxueHue Haodmoaanocs B 2014 u 2017 rr. (I'TK = 0,74 u
0,77, coorBeTcTBeHHO); n30bITouHoEe — B2018 . (I'TK = 1,39).

Ouyens xo0jomHBIE yclOBHS cloxmwimch B wmae 2018 1. (-4,9°C k cpenneit
MHorosieTHel), utoHe 2019 r. (-2,5°C k cpenneit MHorosieTHeil), utone u ceHtsiope 2014 r.
(-3,2°C u -1,6°C x cpemHeli MHOTOJETHEH, coorBeTcTBeHHO), aBrycre 2011 r. (-0,8°C k
CpelHel MHOTOJIETHEH).

Haubonee Bbicokas cpeaHecyTouyHas TeMIlepaTypa BO3[ayxa 3a(UKCHpOBaHa B Mae
2015 r. (+1,8°C k cpeaneil MHorojeTHei), B utoHe u utone 2012 r. (+2,5°C u +3,2°C k
CpenHel MHOroJieTHel), B aBrycre u ceHtsaope 2016 r. (+2,4°C u +3,4°C x cpenneit
MHoOTOJIeTHEH) (puc. 1 A).

Haunmensinee konmmaectBo ocaakoB Bbeimano B mae 2016 r. (15,8% ot HOpMBI), HIOHE
2013 u 2014 rr. (23,6 u 27,7%, cootBercTBeHHO), utone 2012 r. (12,6%), arycre 2016 u
2017 rr. (30,4 u 25,7%, cootBeTcTBeHHO) U B ceHTs10pe 2011 . (14,8%).

Haubonee noxanusbie ycioBus otMeueHbl B Mae 2018 r. (212,2% ot HOpMBI), HIOHE
2016 r. (181,3%), aBrycte 2015 r. u cenrsope 2019 r. (127,8 u 165,8%, COOTBETCTBEHHO)
(puc. 1 b).

CpedHee MHOTOIISTHEeS:

1
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D¢ (eKTUBHOCTh  CENEKIMOHHBIX, arpOHOMUYECKUX WM arpOTEXHOJIOTUYECKUX
HCCIe0BAaHUN OMpeNeNsieTcsl, NpekJe Bcero, mo ypoxanHoctu [3-7]. VYpoxailHOCTh
OTIPENIeNAETCS] COBOKYITHOCTBIO BCEX MPU3HAKOB, UMEBIINX MECTO B JIAHHBIN BEreTallMOHHBIN
Nepuoj, B TOM YHCJIE COPTOBBIMH OCOOCHHOCTSIMHM BO3JEIBIBAEMON KYIBTYpHI / COpTA.
CunTaeTcs, 4TO B HACTOSIIEE BPEMs YPO>KaHOCTh OOJBIIMHCTBA BO3JEIBIBAEMBIX KYJIBTYP
uMmeet cinabyro peamusanuio  (25-40 %) [8]. [lpuumHON HaHHOMY OOCTOSTENBCTBY MOTYT
CIIY’)KUThb KaK HU3KUH YypOBEHb 3eMJIEAENMs, TAK U HEJOCTATOYHAsl CTPECCOYCTOWYMBOCTD
COPTOB.

VYiIydmuTe JaHHBIH (aKTOp BO3MOXKHO IyTeM Ooiiee 3(PPEKTHBHOTO MCIOIB30BAHUS
pPEeCypCOBOCCTAHABIIMBAIOIIEH POJIM COPTA, KOTOPas B HACTOSIIIUIA MOMEHT, ci1abo u3ydyeHa. B
YCIOBUSIX ~ PE3KO-KOHTUHEHTAJIILHOTO  KiuMmaTta  3anagHod  Culupw, MUHUMAaIbHas
ypokaitHOCTh ApoBOro suMeHsl Habmoganack B 2012 r. (2,23 T/ra B cpegHeM MO KyJIbType,
NP CaMbIX MHHUMAQJIbHOM WHJEKCE YCIOBUN OKpyxkaromiei cpeast Ij = -2,00), Talu.
MakcumanbHasi coctaBuna 5,63 t/ra 8 2019 r. (Ij = 1,57).

Tabnuia — XapakTepucTuka COPTOB sIPOBOTO SUMEHS 10 YPOIKAMHOCTH, T/Ta
Copr 2011]2012[2013]2014]2015]2016 [ 2017 [2018 2019 Xi | bi | o3
T. T. T. T. T. T. T. T. T.
rpyimna MHOTOPSAJAHBIX IJICHYATBIX COPTOB
Omcknit 99,st. | 5,03]1,25[3,37]4,28]5,32|4,08] 4,92 2,69 | 5,79 [4,08/0,66]1,45
Ipynna MHOTOPSIAHBIX T'OJIO3CPHBIX COPTOB

OmMckuit 4401132|182|3,38|3,71|2,75|3,99 | 4,84 | 5,05 |3,47/0,89|0,25
rOJIO3EPHBI 2, st.
Omckuit - - - |12,28(4,00|251 4,42 5,13 | 5,14 (3,91|1,23|2,34

roJI03EpHBIN 4

TpyIIa IBYPSIHBIX TOJ03EPHBIX COPTOB
Omckuit 354(1,721,63|3,05|4,24|210|3,29|5,25| 5,97 |3,42(1,06/0,29
roJI03epHBIil 1, st.

rpynna JBYpsJHbIX IUIEHYATBIX COPTOB
Owmckuii 95, st. 5,31 (2,22 3,42 4,22 |591| 2,11 5,09 | 5,27 | 5,22 |4,31/0,93|0,46

Omckuii 91 4,4512,39]221|3,26|525|241| 249|553 5,31 |3,70/0,95/0,41
Cubupckuii 553194284 |3,10|6,24|295|285|6,73| 5,69 |4,21/1,22|0,62
aBaHrap.

Cama 5,68 | 2,47 3,28 3,26 |6,44|4,02|4,54|6,49 | 6,13 |4,70/1,10/0,18
Omckuit 90 462|236 |228|365|510|1,85]|4,19|4,58| 4,93 |3,73/0,86/0,26
Omckuit 96 5431238211298 |4,82|3,12|4,69|6,18 | 5,59 |4,14/1,06/0,28
Owmckuii 100 5,82 2,77 3,46 | 3,72 |6,55| 3,96 | 5,28 | 6,44 | 5,97 |4,68/1,02|0,11
Xj 5,01(223|2,78|3,40|5,33|3,03|4,30| 5,53 5,63 4,03

HCPos 0,50/0,20/080(094/082|100|09 110094 | - | - | -
lj 0,56 [-2,00(-1,50(-0,66| 1,36 |-1,03| 0,24 | 1,47 | 157 | - | - | -

IMpumeuanue: Xi- cpeaHee mo copry; Xj — cpemHee No Toxay, lj — HHAEKC YCIOBHUH
okpyxatomieid cpeabl; HCPos — HauMeHblIasi CyliecTBeHHas pa3Huna; St. — cTaHIapTHBIN

2
copT; bi - k03 uIMeHT perpeccuu; Og - BapHaHca cTaOUJIbHOCTH.

Copra-cTanaapTsl XapaKTEpPU30BAIUCH CIEAYIONIEH YPOKaHHOCTHIO:
Omckwuit 99 (Xi=4,08 1/ra, Lim. = 1,25...5,32 1/Ta);

Owmckuii ronosepusiii 2 (Xi= 3,47 1/ra, Lim. = 1,32...5,05 1/ra);
Owmckuii ronosepusiii 1 (Xi= 3,42 1/ra, Lim. = 1,63...5,97 1/ra);
Omckuit 95 (Xi=4,31 1/ra, Lim. =2,11...5,91 1/ra);
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B caMo#i MHOTOUYHMCIIEHHOH IpynIe IBYPAIHBIX IUIEHYAThIX, JJOCTOBEPHO IIPEBBILIAIN
CTaHJapT Mo ypoxaiHocTH copra Cubupckuit aBanrapn, Cama, [Togapok Cubupu u OmMckuit
100 (+0,47...+1,97 1/ra), B cpennem 3a 2011-2019 rr.

I'moGanbHbIe KTUMATHYECKHUE U3MEHEHNUsI, 0€3YCIIOBHO, SBISIIOTCS OJTHUM U3 (PAKTOPOB
CHIDKEHHUS [TPOU3BOIUTENILHOCTH 3€PHOBBIX KYJIBTYP.

B cBa3u ¢ yem 0coOyr0 aKkTyalnbHOCTb MPUOOPETAIOT COpPTa, XapaKTepU3YIOLIUecs
MOBBIIIEHHBIMU IPUCIIOCOOUTEFHBIMU KAUeCTBAMH, YTO SBISETCS KIIFOYEBBIM (DAKTOPOM IS
CTaOWMJIPHOTO YBEIHMYCHUS KaK ypoKaWHOCTH. HHTEHCHBHOCTh TPOIECCOB H3MEHCHHMA
KJIUMaTa JIMKTYeT HE00X0AUMOCTh MCCIIEI0BAaHNUN COPTOB HA IPEIMET UX a/IallTUBHOCTH.

C uenpl0 OLEHKM peaklUd COPTOB Ha YCIOBUS BBIpAIlMBaHUs, INPUMEHSIOTCS
koa(durment perpeccuu (bi) u Bapuanca cradbunbHOCTU (O i) [8]. TIpu ycrnoBum bi>1 copt
XapaKTEepPU3yeTCs OT3hIBUMBOCTBHIO HA JAHHBIE YCIOBUS M TpPeOOBATEIBHOCTHIO K BBHICOKOMY
YPOBHIO arpOTE€XHUKH.

CornacHo TaHHOM OIIEHKa, UCCIEelyeMbIe COPTa OTHOCATCS K CIIEIYIOLIUM IPYyIIIaM:

1. Copra Omckuii ronozepubiii 4, Cubupckuii apanrapa u Cama (b>1). Vayuiienue
YCIIOBUH BBIpAlMBaHUS JIaHHBIX COPTOB OyJIeT CnocoOCTBOBaTh 00jiee BBICOKOW HX
ypOKaitHOCTH, T.€. 3TO UHTEHCUBHBIE COPTA.

2. Cranmapt OMckui rono3epHbIi 1, a Takke copra Omckuii 91, Omckuit 96 u Omckuii 100
(0,96<bi<1,06). B manHOoM ciydae HaOIIOIAETCS TOJTHOE COOTBETCTBHE TOJydaeMOU
YPOKaWHOCTH U3MEHEHUIO YCIOBUW BBIPAIIMBAHUS.

3. Cranmaptaeie copra Omckuii 99, Omckuii 95 1 OMCKHI TOJIO3EpHBIN 2, a TaKXKe copTa
Owmckuit 91, Omckuit 90 (bi<l). lanuble copTa ciabo pearupyroT Ha yiaydllleHHue YCIOBUM
BBIPAIMBAHUS, T.€. 3TO COPTA IKCTEHCUBHOIO THIIA.

Jns Toro, 4troObl ONpEAENIUTh YPOBEHb HW3MEHUMBOCTU COPTOB, NPUMEHSAETCS

2
Bapuanca crabmisaoctr (9d). HanGonee HU3KME 3HAYCHHUS NAHHOTO MOKA3aTeNsl yKa3bIBAIOT
Ha YCTOMYMBOCTH MCCIEAYeMOro MpHu3Haka. Takum 00pazoM, MOBBIIIEHHAS CTaOMIBHOCTh
OTMEYEHA Y MJIEHYaThIX COpTOB: OMCKHI1 roso3epHbId 2, OMckuii rono3epHbii 1, OMckuii 95,

Owmckuit 91, Cubupckuii aBanrapp, Camra, Omckuit 90, Omckuit 96, Omckuii 100 (G§<1).
CoBpeMeHHbIE pealiii TaKOBbI, YTO CKJIA/IbIBAIOLINECS B TEUCHUH NIEPUOA BEreTaluu

HEraTUBHbIC MOYBEHHO-KIUMATHUECKUE YCIOBHSI HE MOTYT ObITh B JIOCTATOYHOM CTENEHU

KOMIIEHCUPOBAHbI arpoTEeXHOJIOIMUECKUMHU MpruemMaMu. M3 3Toro ciieyer, 4To B arpOHOMUU

clieqyeT OPUMEHSTh COpTa, KOTOpble OYyIOyT  XapaKTepu30BaThCS  MOBBIIICHHOMN

CTPECCOYCTOMYUBOCTHIO [4]. CornacHo MOJTy4YEHHBIM JAHHBIM, 0 100HBIMHU

XapaKTepUCTUKaMH 001afatoT copta s;tuMenst Cubupckuii aBanrapa u Cama (bi>1; @ §<1).

BbIBO/IbI

1. bnaronmaps uenenanpaBieHHO# cenekunoHHoU padore ®I'BHY «Omckoro AHL» (panee
Cu6HUUCX), ¢ 2000 mo 2020 rr. B ['ocymapcTBEeHHOM peecTpe CeleKIIMOHHBIX
noctxennit PO 3apeructpuposano 11 copToB sipoBOro sumMeHsl.

2. B ycnoBusix pe3KO-KOHTHMHEHTAIbHOro kiuMara 3amagHodt Culupu  cpemHss
YPOXKAWHOCTH IPOBOTO siuMeHst cocTaBuia 4,03 t/ra (Lim. = 2,23...5,63 1/ra).

3. MakcumansHO#M ypoKaltHOCThIO XapakTepu3oBainch copTa Cubupckuit aBanrapn, Carra
u Omckuii 100 (+0,47...+1,97 T/ra K st.).

4. TloBBIIEHHON CTPECCOYCTONYMBOCTHIO 00Magar0T copTa sstuMens Cubupckuii aBaHrapi u
Camma (bi>1; U§<1).
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®OPMHPOBAHUE Y TIPOU3PACTAHME 3AIIUTHBIX HACAXKJIEHUAM
B YCJIIOBHUAX CKO

HoBukosa A.B., Araii A.C., HItykept C.B., bekyxamberoBa K.K.
(CKY um. M. Kosvibaesa)

AKTYaJIbHOCTh HCC/Ie0BAHMH. 3alllUTHBIC JIECHBIC HACAXKICHHUS PACIOJIOKCHHBIC
BJIOJIb @BTOMOOMJIBHBIX JIOPOT, SIBJISIOTCS OCHOBHBIM CPEJICTBOM 3alllMTHl aBTOAOPOT OT
MHOTHUX HEOJIaronpusTHBIX IPUPOIHBIX SBICHUM.

[IpunopokHbIe  3alUTHBIC HACAKICHWSI TMPETHA3HAYCHBI JJIA  3allUThl  OT
a’POJMHAMUYECKUX BO3JCUCTBUH, CHEXHBIX M IECUYAHBIX 3aHOCOB, MPEIOTBPAIICHUS
BO3HUKHOBEHHSI SPO3HOHHBIX MTPOIIECCOB HA MPUJICTAOIINX K TOPOKHOMY TOJIOTHY 3€MJISIX U
BBITIOJIHEHUS] CAHUTAPHO-TUTUEHUYECKUX U ICTETUYECKUX (DYHKIUH, a TaKXkKe s CHIKEHUS
YPOBHS IIyMa OT TPAaHCHOPTHBIX CPEJACTB U MPEIOTBPAILIEHUS 3arpsA3HEHUS OKpYXKarolleH
Cpelbl MPOIyKTaMHU JIESITEIbHOCTH TPAHCIOPTA.

3aluTHBIEC JIECHBIE HACAXKJCHHUS BBITIOJNHSAIOT (YHKIIMH WHKEHEPHBIX COOPYXKEHH,
MIPUMEHSEMBIX B CHCTEME MEPONPHATHH IO 0O0eCreYeHUI0 OE30MacHOTO M HEMPEPHIBHOTO
JBUKEHHSI aBTOMOOWJIBHOTO TpaHcropTa. OHH CIIOCOOCTBYIOT CHUXKEHHIO CeOeCTOMMOCTH
paboT 1Mo oOCTYKUBAHUIO U COJCPIKAHUIO aBTOMOOMIIBHBIX JOPOT B HA/JIEKAIIEM COCTOSIHUU
B 3UMHUI niepuo. [1]

Heap wuccaenopanmii. M3yunts GopmupoBaHHe W TMPOU3pACTaHUE 3AIIUTHBIX
HacaxaeHui B ycinoBusx CKO.

3agaum uccaeI0BaHMM:

- 1aTh TAKCAlIMOHHYIO XapaKTEPUCTUKY UCCIEAYEMBIM 3aIIUTHBIM HACAXKICHUSIM;

- OIIMCAaTh COCTOSHHME 3aIIUTHBIX HACAXICHUI,

- nate aHanu3 (GYHKIMOHUPOBAHUS 3AIIUTHBIX IMOJOC MO BETPONPOHHUIIAEMOCTH H
CHET03aJIepXKUBAIOIIEH CTIOCOOHOCTH B COBPEMEHHOE BPEMSI.
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OOBbeKTOM  HWCCNENOBAaHMS  SABISUIMCH  3AIUTHBIE  JIECHBIE  IOJIOCHI  BJOJb
aBTOMOOMIIBHOM Tpacchl Ha ceno Kapa-ryra. HccnenoBanus nposoauiuck B 2018 roxy. Ilo
IIPUYMHE OTCYTCTBUS TAKCALMOHHBIX JaHHBIX, rOJa MOCAJAKHM U APYTrUX 00 HCCIETyeMbIX
3alIUTHBIX T0J0CAaX, BBIBOIBI JACTATNCh HA OCHOBAaHMH COOCTBEHHBIX 00CII€I0BaHUI, 3aMEPOB
3a mepuoj uccienoBaHuil. OOcienyemble IOJIOCHI PACHOJAraloTcs MO IPaBOW CTOPOHE
aBTOJIOPOTH, IO HAINpaBICHUIO IBW)KEHMsT U3 ropojaa llerpomaBnoBck. Bupa 3amuTHbIX
HAcCa)kJICHUN BETPO3AILUTHBIE CHEr03aJep KUBaroIiye MoJiochl. [loyiockl MMET axXypHYIO
KOHCTPYKLHUIO.

B mpouecce uccnenoBaHuil UCMONIb30BaJIach OOLIEHIPUHSATAsT METOJMKA aKaJeMHKa,
JOKTOpa cenbckoxo3saicTBeHHbIX Hayk H.T. MaxkapsiueBa. Omnpenensiiach 001masi miomniaab
UCCIIETyeMbIX YYacTKOB, M TMPOBOJMINCH 3aMepbl T'YCTOTHl HAacaXJEHHUS B PAa3HBIX YacTsIX
3alUTHBIX nojoc. Omnpenensnach JieCOTaKCallMOHHAs XapaKTEpUCTHKA MOJIOC U UX COCTaB.
[Io coOpaHHBIM TaKCallMOHHBIM JAHHBIM OIPENENSUICS CPEIHUN BO3PACT HACAKICHHUM 10
X0y poCTa TOpOJ BXOJAUIMX B COCTAaB MHCCIEIyeMbIX Yy4yacTKoB. B cpaBHeHuum c
(YHKIIMOHUPOBAHUEM 3aIIUTHBIX MOJIOC TAKOW e KOHCTPYKLIHHU, KaK M Y UCCIEAYEMBbIX, HO
HOPMaTUBHOM  COCTOSIHMM,  aHaJlW3upoBanach  (YHKIMOHAJIBHOCTH  MOJIOC IO
CHEropacnpeieieHUI0 U BETPONPOHHUIIAEMOCTH TOJOC U CHIKEHHIO CKOPOCTH BETpa.
BreiGupanuch BO3MOXHBIE BapHaHThl JIPEBECHBIX MOPOJ, KOTOpble MOTIU Obl OBITH
UCIIOJIb30BAaHbl Ul TOJACAaJKM B KAdyeCTBE IJIaBHBIX IIOPOJl COIJIACHO TpeOOBaHUSIM
MpenbsABISEMBIM  aKaJeMHUKOM MakapbldeBbIM JJIs1  CO3JIaHUSl  BBICOKOA((EKTUBHBIX
3allUTHBIX JIECHBIX IIOJIOC BIOJb aBTOMOOMJIBHBIX Jopor. Ilpenmourenue otnaeTcs
YCTOWYMBBIM K CHETOJIOMY M JIEKOPaTHUBHBIM mopojam. Ilpu BbIOOpe mopos peKOMeHIyeTcs
YUUTBIBATh CIEIYIOLINE MPU3HAKU: (opMa KpOHbI, (hopMa U BBICOTA CTBOJIA, U TEMI POCTa
KpoHbI. ONTUMAJIbHBIMU SABJISIIOTCS IPSIMOCTBOJIBHBIE JIEPEBBS € MPABHIBHONW (POPMOM KPOHBI
U OBICTPBIM TEMIIOM pocTa. IIpu npaBuIbHOM pa3MEIeHUuH U IKCIUTyaTallud IPUIOPOXKHbIE
HACa)KJICHUS YCIEIIHO 3alUIIAI0T aBTOAOPOTrH OT 3aHOCAa CHETOM M NBUIBIO. B TO ke Bpems
OHM CYIIECTBEHHO YMEHBIIAIOT 3arpsi3HEHHOCTh OKPYXKAIOLIEH cpeabl, MpuHUMas Ha cebs
HauOOJIBIIYIO HArPY3Ky 10 HEUTpaIU3alii BBIXJIONHBIX Ta30B.

Hcxons U3 AaHHBIX NPUPOAHO-KIMMATHUECKUX YCIOBHM 00JacT CpeiHss CKOPOCTb
BETpa B TEUEHME rojJia He MpeBbIIaeT 4 M/CeK., HO BO BpeMs 3MMHHUX OypaHOB U IbUIbHBIX
Oypp oHa goxogur 1o 20 wm/cek. HaumeHnsiinme cpegHeMecsdyHble CKOpPOCTH BeTpa
HabmroarTes B MapTe, pexe B (peBpaiie. Camble 6e3BETPEHHbBIE MECALIBI-UIONb U aBI'yCT.

VIII IX

| ok ok ok kLK
(PVaaVaVav,

Pucynox 1 - Po3a BetpoB o Mecsiam roga B Ceepo-Kazaxcranckoit o6iactu

[To kIMMaTHYECKUM NOKa3aTelAM, MOKa3aHHbIM Ha PUCYHKE | MOKHO cIenaTh BBIBOJ,
yro mnpeoOnanatomumu BeTpamu B CeBepo-Kazaxcranckoil o0macTu  SIBISIFOTCSL  FOTO-
3amajgHble, TMPUHOCSIINE CYXOBEHM M BBI3bIBAIONIME MbUIbHBIE Oypu. [loaTOMy OCHOBHBIE
3all[UTHBIC HACAXJCHUS MOJDKHBI pa3MeNaThCsl C y4eTOM HalpaBJeHHs MpeoOIanaronux
BETPOB: C CEBEpoO-3alaja Ha IOro-BOCTOK, a BCIOMOTATENIbHBIE - TMOJ NPSIMBIM YIJIOM K
OCHOBHBIM. [2]
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BaxxHeMIIMM KOHCTPYKTHBHBIM IIPU3HAKOM HACaXICHUMN SBIAECTCS UX aXKYPHOCTb,
WIM BETPONPOHUIAEMOCTh. Ee BbIpakaroT B IPOLIEHTaX U ONPEAEIAIOT, KaK OTHOILEHUE
IUIOLIaM TPOCBETOB MEXAY CTBOJIAMU M B KPOHAX JAEPEBbEB K IUIOLIAAU IPOJOJBHOTO
BEPTUKAIBHOIO CEYEHHUS JIECOIIOJIOCHI.

BceTpedasce ¢ mIoTHOM J1€COOIOCOM, BETPOBOM MOTOK B OCHOBHOM IE€PEBAIMBACTCS
yepe3 Hee U JIMIIb YacCTUYHO IMPOCAYMBAETCS CKBO3b JEPEBbsl U KYCTapHUKH. Y MeEHee
IUIOTHBIX HAaCAKIEHUM ¢ axkypHOCTbIO 20%, BETPONOTOK KakK Obl pa3/BauBaeTCs, OJJHA YacTb
[IEpEBAJIMBACTCS 4YEepe3 HACAKICHMsI, a Jpyras - IPOXOIUT CKBO3b HuX. IIpu Bcrpeue ¢
TaKMMH JIECOIOJIOCAMU BETPOIIOTOK APOOUTCS Ha MEJKHE CTPYH U PE3KO CHUMKAET CKOPOCTb.
Ecnu xe Ha nmyru Berpa croAT HacaxaeHus 50-60% aXypHOCTbIO, TO BEChb BETPOIIOTOK
npocaunBaeTcsl yepe3 Hux. [losoca B 3HaUMTENbHON Mepe 3axyiamjieHa CyXUMHU BETBSIMHU U
Cy4dbsiMH, OOpa30BaBIIMMHCS B IPOLECCE BETPOJIOMAa M CHErojomMa. Takoe caHUTapHOE
COCTOSIHUE TPHUBOJUT K HEBBINOJHEHUIO 3alIMTHBIX (YHKIMM IMOJIOCAaMU U, KPOME 3TOTO,
CO37aeT MOXKapooNacHylo cuUTyaluio B mojocax. ComyTcTByomias HOpojAa NPAaKTHUECKU
OTCYTCTBYET, TEM CaMbIM CO3JAIOTCS YCIOBHS AJIsl OOJIbIIEH MPOHUIIAEMOCTH TOJIOCHI BETPOM
1 MEHBIIIEMY CHHYKEHUIO CKOPOCTH BETpa.

B Tabmuiry 1 3aHeceHsl JaHHBIE 0 CHIYKEHHUIO CKOPOCTH BETpa MPH MPOXOJIe €Tro Yepe3
pa3IMyYHble YacTH  JIECHBIX I0OJIOC, HAaXOIAUIUXCSA B  HOPMAJbHOM  COCTOSIHUU
COOTBETCTBYIOIIEN UX KOHCTPYKLIHU.

Tabmuma 1 - CHuKeHHe CKOPOCTH BETpa MpPH MPOXOJIE €ro Yepe3 pa3iIuyHble YacTH JIECHBIX
110JIOC

KonnuecTtBo psgoB CKopocCTb BETp, M/CeK
B JIECOTIOJIOCE yepes KpoHy yepe3 NOAKPOHOBYIO YacTh | HAJl KPOHAMU

1 12,9 14,1 14,6
2 11 12,7 15
3 7,3 13,9 15,7
4 5) 14,9 15,9
5 3,2 14 15,9
6 2 11 16
7 1,6 5 16,8

8(2) 1,5 2 17,9

10(3) 1,5 0,8 19

15(4) 1,4 0 20

CoracHo JaHHBIM  IIPOBCIACHHLIX HCCHCHOB&HHﬁ,

OCHOBHOM YacCThIO IIOJIOCHI

BIMSIOIIEH HAa CHM)KEHUE CKOPOCTH BETpa sBIIETCS €€ KPOHOBas 4yacTh, TaK Kak ee J0Jis
cocTaBisieT OOJIBIIMI MPOLIEHT OT BCe miomaau 3amuTHOM noisiockl. IlogkpoHoBas 4acTh
COCTaBJISIET MEHBIIYI0 YacTh IJIOMIAJU TOJOCHl, U TEM CaMbIM IPOCAYMBAsICh CKBO3b HEE,
BETEP YCUIIMBAET CBOIO CKOPOCTh, HO 3@ TEM BOCCTAHABJIMBAETCS /10 MIEPBOHAYAIBHOI.

CpaBHMBas JaHHblE HOPMATHBHOTO (DYHKIMOHUPOBAHMS 3AIIMTHBIX TOJOC IO
CHIDKEHHIO CKOPOCTH BHYTPU CaMOM IOJIOCHI B PA3JIMUHBIX €€ YaCTAX MOXKHO, OIPENEIHUTH
Kakue OyAyT 3HAU€HUs y U3PEKEHHON MOJIOCHI P YBEIUYEHUHN €€ aXKyPHOCTH B CPEIHEM Ha
30% Toit ke KOHCTpYKIMH. B Tabnuie 2 nmpuBeaeHbl 3HaYEHUsT CKOPOCTH BETpa B MOJOCAX,
n3pexeHHbIx Ha 30% .
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Tabnuma 2 - CHIKEHHEe CKOPOCTH BeTpa MpH U3peKEeHHOCTH 1osiockl Ha 30%

KosinuecTBo psiioB B CKopocCTb BeTpa, M/ceK
JIECOTI0JIOCE 4yepe3 KpoHy 4yepe3 MOJAKPOHOBYIO 4acTh | Haj KPOHAMHU

1 16,77 18,33 18,98
2 14,3 16,51 19,5
3 9,49 18,07 20,41
4 6,5 19,37 20,67
5 4,16 18,2 20,67
6 2,6 14,3 20,8
7 2,08 6,5 21,84

8(2) 1,95 2,6 23,27

10(3) 1,95 1,04 24,7

15(4) 1,82 0 26

HpI/I BbIXOJI€ H3 IOJOC CKOPOCThH BE€Tpa ITOCTCIICHHO YBCIWYHMBACTCA, TaK KakK
pa3npoOsieHHbIE MEJKHWE CTPYWKH CHOBA BOCCTAHABIMBAIOT CBOWM MPEXHUW TMOTOK. 30HA, B
npeaesnax KOTOPOM JIECOMOCAaAKA CHHKAIOT CKOPOCTh BETPA, HA3bIBAETCS BETPOBOW TEHBIO.
JlnmrHa BETPOBOM TEHU 3aBUCUT OT CKOPOCTH BETpa M OT KOHCTPYKIMU Mocaaok. B tabnuie 3
NPUBCACHBI OAaHHBIC 110 MU3MCHCHHIO CKOPOCTHU BETpa JICCHBIMU IIOCAAKaMHU pa3quH0171
KOHCTPYKIUH, C 3aBeTpeHHOI>'I CTOPOHBI HAa OIIPCACIICHHOM PACCTOAHHUU OT HUX.

Tabnuma 3 - CKOpocTh BETpa € 3aBETPEHHOW CTOPOHBI TOJIOC
B aByxpsnHoii mosoce

CkopocTh
BETpa B 95 91 90 93 95 100 | 100 | 100 | 100 | 100 | 100
crer, %

Paccrommme || 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500

OT IIOJIOC, M

B geTbipexpsagHol nosgoce

CkopocTh
BETpa B 120 | 90 91 80 88 94 97 | 100 | 100 | 100 | 100
crer, %

Paccrommme | o | 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500

OT IIOJI0C, M

YeMm 1moTHEE noJjioca, T€M CHJIbHCC YMCHBIIACTCA CKOPOCTH BETpPa C SaBeTpeHHOﬁ
CTOPOHBI ITOJIOCHI. Tak KakK, IIpoxoJsa 4€pe3 boiee IUIOTHYIO ITOJIOCY, BO3I(y1HHBIﬁ IIOTOK B
3HAYUTEIILHOU MCPEC CHUIKACT CBOXO CKOPOCTL, TCPsAA €€, IIPOXO I 4CPE3 Ka)KI[bIﬁ pAA IOJIOCHI.

BnusHue necHBIX NOJIOC Ha CHETOOTIOXKEHHE TaK K€ OJHA M3 UX TJIaBHBIX Q)YHKHHIZ
UeMm Ooblle OTIAKUBACTCS CHET B mneﬁ(pe CO CTOPOHBI ABTOOOPOTU, TEM 0oJIbIIIE 3aTpaThbl
o €€ OYUCTKC U COACPKAaHWUIO NOPOTU B HAJJICKAIICM COCTOSAHUMU. B Ta6J'II/ILIe 4 moxa3aHbl
JaHHBIC 110 OTJIOKCHHIO CHCT'a B Luneﬁ(bax H JICCOII0JIOCAX C PA3JIMYHBIM KOJIUYCCTBOM PAZOB
" AXXYPHOCTBIO.

Ilo manHBIM Ta6J'II/II_[I>I 4, C YBCIIMYCHUCM KOJHUYCCTBA PAIOB B II0JIOCE, HO
YMCHBIICHUCM MPOUCHTA AXXYPHOCTHU YBCIWYHUBACTCA IMPOLCHT 3aCPKaHHOI'O JIECOIIOJIOCOH
CHCTa U YMCHBIIACTCA MPOUCHT OTJIOKCHHOI'O CHETAa B mneﬁ(be, qTo Hal"y6H0 BIIMACT JIA
3eMeJIb CEIbCKOXO3SIHCTBEHHBIX yTO)II/Iﬁ HaxoaAmuuxcs BOJIM3U 3alllUTHBIX TIIOJIOC, HO
6JIaFOHpI/I${THO TEM, YTO OTKJIAABIBACTCA MCHLILIC CHETA Ha aBTOAOPOrax.
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Tabnuna 4 - OTi0XeHue CHera B JIECOT0JIOCAX U UX Ieidax

3anep:kano cHera | M3 3aiepKaHHOTO CHEra OTI0XKHIOCH
Uucno psaoB B| AXXKYpHOCTb, | JIECOTIOJIOCOM B JIECOTIOJIOCE B nueide
Jecornosioce % JUTUHHOM 13 KM, |3 % e A0 %
TBIC. M

1 90 19,4 0,8 0,4 18,6 99,6

2 80 28,3 14 5,0 26,9 95,0

3 70 35,5 2,6 7,3 32,9 92,7

4 60 36,8 3,1 8,6 33,7 91,4

6 40 42,5 10,1 19,3 32,4 80,7
10(3) 10 41,5 16,2 39,0 25,3 61,0
15(4) 0 40,9 36,3 88,3 4,6 11,7

B nccnenyeMbIx 3alIUTHBIX TIOJIOCAX YETHIPEXPsAIHAA aXKypHasd KOHCTpyKuus. [lanHas
KOHCTPYKIHA BI)I6paHa MMpaBHUJIbHO, TaK KaK HaxXOAWTCA Ha TIpPaHULEC aBTOAOPOTU U
KynbTypHbIX moJiedl. [lo maHHbIM, mpuBeleHHBIM B Tabnuie 4, YeTbpexpsaHas MoJoca,
AOJDKHA UMETh aXXYpPHOCTH B CPEAHEM 60% JJI1 HOPMAJIBHOTO BBITTOJIHEHUS CBOUX CHEIO-
BETPO3AIIUTHBIX QYHKIMH. [3]

Ha wuccnenmyempix ydacTkax 3allUTHBIX JIECOHACAKIECHWU BJOJb aBTOMOOMIBHBIX
JOpOT TOAOMpalcs HauOOoJiee YCTOWYMBBIA W JOJITOBEYHBIA ACCOPTHMEHT JPEBECHBIX H
KYCTapHUKOBBIX MOPOJ Uil IpHUpoaHO-KiIuMaTtuueckux ycinoBuih CeBepHoro Kasaxcrana, c
BBICOKMMH 3alUTHHIMUA CBOWCTBAMH; MCCJEIOBAINCH a’POJAWHAMUYECKUE, CHETO3AIIUTHHIE
CBOMCTBa MPUAOPOKHBIX HACAKACHUN PaA3HOTO KOHCTPYKTUBHOTO BOILIOIIECHUSI.

JlpeBecHble  MOpOABI  AJI  CO3AAHUSA  3ALIUTHBIX  JIECOHACAKIACHWHA  BJIOJIb
ABTOMOOWJIBHBIX JIOPOT TMOJOMPAIOT TaKKUM 0Opa3oM, 4YTOOBl B JaHHBIX 3KOJIOTHUYECKHX
YCIOBUSIX OHH MOTJM 0Opa3oBbIBATh yCTOWYMBOE cooOmecTBo. BOnu3u mosoTHA
ABTOMOOWMJIBHOW JOPOTH WCIIOJIB3YIOTCSI TTIOPOIbI, YCTOMYHMBBIE K 3arpsi3HEHUIO Bo3ayxa. [Ipu
CO3/ITaHWW HACAXJICHHN HET HaJoOHOCTH mpuberarh K OOJBIIOMY Pa3HOOOPA3UI0 JIEPEBHEB.
OOBIYHO  JOCTATOYHO  HECKOJIbKMX  OCHOBHBIX, HauOojiee  YCTOMYHMBBIX  MOPOJI.
NuauBuayanbHble 0COOGHHOCTH JEPEBbEB B MOCAJKaX O0O0E3JIMYMBAIOTCS, TaK KakK 37ech
BOCIIPUHUMAIOTCSA HE OTAEIbHBIE AK3EMIUISPHI, a mocaaka B nenom. Kpome toro, Oosblioe
KOJIMYECTBO BUIOB MOKET YCIOXKHUThH UX B3aUMOOTHOIICHHUS. [4]

Ha yuwacTke, rzie mnpoBOAMIUCH HCCIEAOBAHUS, TJIABHOM MOPOJONH OBLI TOMOJIb
Oanmp3aMuueckuii U Oepeza OopojaByaras NOAXOASIIME K MPUPOTHO-KINMATUYECKUM
YCIOBUSIM MECTa MPOU3PACTAHUSI.

3akjao4eHue
B  pesynbrare mpoBEAGHHBIX — HMCCIENOBaHWN  Oblla  JaHa  TaKcallMOHHAas
XapaKTEePUCTHKA UCCIIeTyEeMBbIX Y4aCTKOB, MIPOBEJICH aHaJIN3 COCTOSIHUSA u

(GYHKIMOHMPOBAHUS  3AIUMTHBIX  JIECHBIX  IOJIOC IO  BETPONPOHUIAEMOCTH U
CHETr03aJIepKaHMIo.

[Ipoananu3upoBaB Bce JaHHBIE MCCIEAOBAHMN, MOXHO CIENATh CIEAYIOUIUN BBIBOJ,
YTO CYIIECTBYIOIIHME HBIHE 3ALUTHBIC JIECHBIE HACAKIEHUS BIIOJIb aBTOJAOPOIM HAXOAATCS B
HECOOTBETCTBYIOIIEM COCTOSHUM JJI JAHHOM KOHCTPYKIMM TI0 NPHYMHE CHJIBHOTO
U3pEXUBAHUS T10JI0C.

DTN U3MEHEHHUs INPOUCXOIAT B PE3YIbTATE€ Pa3IMYHBIX NPUPOJHO-KIMMATHUYECKUX
(bakTOpOB, a TaKXKe HE3aKOHHBIX BBIPYOOK, OTCYTCTBHUS pabOT MO yXOAy, MOBJIEKIIMX 3a
cOo00I0 HM3MEHEHHUS €€ COCTOSIHMS: HEYyIOBJIETBOPUTEIHHOTO CAHUTAPHOTO COCTOSIHMA,
YBEJIIMYEHMS MIPOLIEHTA aXYpPHOCTU. B pe3ynbrare uero aBTOAOpOra Hayajla IOJBEPraThCs
MOYBEHHON »5po3uu B OoJblell Mepe IO MpUYMHE YCHICHHMS BETpOB, M OOJbLIEMY
CHEr03aHOCy, M0 TpHYMHE OONbIIeH MPOAYBAEMOCTH TOJOC. OTH  HEIOCTAaTKU
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(YHKIIMOHUPOBAHUS 3AIUTHBIX JIECHBIX IOJOC MTPHUBOIAT K HEOOXOJAUMOCTH OOJIBIITUX
JIEHEKHBIX 3aTPAT MO PEMOHTY, SKCILUTYaTallui U OYUCTKE aBTOJIOPOTH B 3MMHUI NIEPUOJL.
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O ®POBOE NIOYBEHHO-UH®OPMAINNOHHOE COITPOBOKIAEHUE
CEJIbCKOXO3AUCTBEHHOI'O ITPOU3BOACTBA BJIAAUMHUPCKOU
OBJIACTH

Ierpocsan P.JI.
(DI'BHY «Bepxnesonxcckuil pedepanvhwiil aepaphviil Hayunslil yenmpy, 2. Cyzoans, PD)

[TouBkI BEICTYIAIOT 0OBEKTAMHU 3€MEITLHOTO U MPUPOJTOO0XPAHHOTO 3aKOHO/IaTEIHLCTBA,
Ha KOTOpBIE PACIpPOCTPAHSIETCS KOHCTUTYIIMOHHAs HOpPMa COBMECTHOTO BeaeHHss PD wu
cyobextoB P® (cratbs 72 Konctutyuuun P®). OtmeueHHas oCOOEHHOCTh MPEAINOJAraeT
pa3BUTHE TOYBECHHO-MH(POPMAIIMOHHOTO oOOecreueHuss 2-X YpoBHEH - (eaepasbHOrO H
cyowsekroB PO (ET'PIIP, 2014; BanoB u ap., 2020; Ctoynb6oBoii u ap., 2020) [1; 4; 10].

OdunmanbHBIM TOYBEHHBIM HH(POPMAITMOHHBIM pecypcoM deaepaabHoro ypoBHs PO
BhICTymaeT «EWHBIA TOCYIapCTBEHHBIM peecTp MOYBEHHBIX pecypcoB Poccum» (manee
EI'PITP). loxyment mpunat MwunucrepctBom Cenbckoro XossiictBa PO B 2013 roay wu
pekomeHnoBad nucbMoM MCX P® Ne ... ot 31.10.2014 r. musd nOpaKTHYECKOTrO
KCIMOJIb30BAHMUS Ha 3€MJIAX CEJIbCKOXO3SIMICTBEHHOTO Ha3HAYEHUsI CTPaHbI JUISl BBIOJHEHUS
MMOYBEHHBIX 00CIIeIOBaHUN, pabOT 1O MOHUTOPHHTY TOYB (3€MeNb), pPaIMOHAILHOMY
KCMOJIb30BAHUIO TIOYB M KX OXpaHe, TOCYyJapCTBEHHOMY YyYe€Ty 3€Mellb U 3E€MEIbHOMY
KagacTpy.

[TouBeHHBIM HWHGOPMAIIMOHHBIM  PECYypCOM YpOBHsI CyObekTta P®D sBusiorcs
peruoHalibHbIe peecTpbl mouBeHHBIX pecypcoB (EIPIIP, 2014, ctp. 467), xoTOphie Kpome
neranu3zauuu  HoMmeHkiatypsl EIPIIP  momxHBI  0OecneuuTs  €IWHCTBO/IEIOCTHOCTh
dhenepanbHOTO u CyOBEeKT/MYHULIUIIATHLHOTO/TIPOEKTHOTO YpOBHEM IMOYBEHHO-
MH(POPMAITMOHHOTO COTPOBOKICHHS CEIIbCKOXO3SIMCTBEHHOTO IIPOU3BO/ICTBA.

Lenpto, craThu SBISETCA NOKA3aTh ONBIT pa3BUTHS PeecTpa NMOYBEHHBIX PECYpPCOB
Brnamumupckoir  o06imacTd, Kak OCHOBBI  (DOPMUPOBAHHUS PETHOHAIBHBIX ITOYBEHHO-
MH(OPMALIMOHHBIX PECYPCOB HOBOTO IIU(PPOBOTO MOKOJICHHUS.

Marepuajibl 4 METOBI.

B ocHOBe permoHaibHOrO peecTpa HaXOAWUTCS CO3JaHUE TeOMH(OPMAIIMOHHON 0a3bl
naHHbIX Brnagumupckoit ob6nactu. Cemantuueckas dvacte PIIPBO  Brirouaer 108
tunosiornueckux enuHun; kadectBa mouB (TEKII), kotopele, comepxkar pa3IudHbIC
IIOYBCHHBIC XapaKTePUCTHUKH, cojiepxar napameTpbl MPUPOIHBIX YCIIOBHI
CeNIbCKOXO03SUCTBEHHOTO mpou3BojacTBa u Jp. PIIPBO Takke BkmrouaeT 0a3y NaHHBIX U
pacyeTHble  IOKa3aTead  HOPMATUBHOW  YpOKaWHOCTHM  3€pHOBBIX  KYJIBTYp IO
peKOMeH/I0BaHHOW  MunuctepctBOM  OkoHomuueckoro  Paszsutus PO  metonuke
(Metonuueckue ykazanus ..., 2017) [3]. I'eomerpuueckas yacte PIIPBO coctout uz 341
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MOJIMTOHOB  Kaprorpaduuecknx enuHul kadectBa mous (KEKII). Pacuers, anamm3 wu
BHU3yaJIM3allusl OTACIbHBIX TEMAaTHUYECKUX CII0EB BhITIOJIHEHBI B cpeae QGIS.

Pe3yabTaTshl 1 00cy:KIeHHIE.

dopmupoBaHuEe peecTpa MOYBEHHBIX pecypcoB Brammmupckoir obmactu (PITPBO)
[S]ocymecTBisieTrcss B pamMKax pa3paOOTKH HOBOTO HU(POBOTO TOKOJICHHUS TOYBEHHO-
MH(GOPMAIIMOHHOTO COTIPOBOXKICHHS CEIIbCKOXO3HUCTBEHHOM AearenbHocTd B PD Ha ypoBHE
CyOBeKTa.

Hogsbie noaxoasl peanusyrot: 1) [lonoxenue Koncrurymnuu (72 cTaThsi) 0 COBMECTHOM
BEICHUM W  YIOPAaBICHMM 3€MeENbHBIMU  pecypcamu  Poccuiickori  ®enepauuu
CyOBCKTOB/MYHUITUTIATBHBIX 00pa30BaHUM, KOTOpOe ompenensier HE0OXO0IMMOCTh
NBYXypoBHEBON cucreMbl - ®DenepanbHOro # CyObEKT/MYHUIIMIAIBHOTO/IPOEKTHOIO
YpPOBHEH TMOYBEHHO-MH(GOPMAIIMOHHOTO COIMPOBOXIEHHUS, 2) oOOecrneueHne eauHCTBa/
LEJOCTHOCTH  MOYBEHHO-UH(pOpManmoHHOro pecypca P® Ha ocHoBe Exaunoro
rOoCy/IlapCTBEHHOI'O peecTpa IMOYBEHHbIX pecypcoB PD; 3) ucrnoiap3oBaHuE COBPEMEHHBIX
MH(POPMAITMOHHBIX MU(PPOBBIX TEXHOJOTHM, BKIIOUAIOIINX CO3/1aHne TU(GPOBBIX 0a3 JaHHBIX,
MoJIeNiel aHanu3a, yHudukanuu GopMaToB U HOPMATUBOB MCTIOJIB30BAHUS U OXpaHbI MOYB U
ap.

Cozmanue PIIPBO  mpoBoawioch Ha  OCHOBE — aHAIM3a  PErHOHAIBHBIX
rOCYJapCTBEHHBIX HOPMATHBHO-TIPABOBBIX AaKTOB, COJEPXKAIIMX HOPMBI 3€MEIHLHOTO IpaBa,
PErMOHANBHOTO 3aKOHOJIATENIbCTBA B OOJIACTH 3€MJICTIONIB30BAHHMS W OXpaHbl MOYBEHHBIX
pecypcoB. OmnpeneneHbl TPUOPUTETHBIE HAMPABJICHUS PETHOHAIBHON  TOJHMTHKA B
COOTBETCTBUM C  KOTOpPBIMH, (opMmHpyeTcs  KOHUENIMs  peecTpa:  COXpaHEHHeE,
BOCCTaHOBJIEHHE M A(PQPEKTUBHOE HCMOIB30BAHUE 3EMEIbHBIX PECYpPCOB; MOJAJEpKaHUE
cTaOMIbHOCTH 0OECNevYeHuss HacelIeHUsI TPOJIOBOJLCTBEHHBIMU TOBAapaMU; IOBBIIICHHE
MPOJIYKTUBHOCTH, YCTOMYMBOCTH M JKOJIOTHU3ALMU C/X MPOU3BOACTBA M IJIOJOPOJUS TOYB
CpPEICTBAaMHU MEJIMOPALMK; MOHMTOPUHT IUIOJOPOAMSI TOYB 3€Mellb C/X Ha3HAuYeHHUs,
BOCIIPOM3BOJICTBO  IUIOJOPOAMS IOYB; YCTOWYMBOE PAa3BUTHE TEPPUTOPUNA  CEIBCKUX
MOCeJIEHUH; ompeaeneHue mopsaka (OPMUPOBAHUS IIEHOBOM TMOJMTHUKH 3€MeNlb C/X
Ha3HaueHus [6; 7; §; 9].

Pa3paboTka 6a3bpl MOYBEHHO-PECYPCHBIX JAHHBIX BKIIOYAET: a) THUIIOJIOTHYECKYIO
JeTanu3alrio  (HOMEHKJIATypHO-TAKCOHOMHYECKYI0 M IapaMEeTPUYECKyI0 JeTalu3alluio,
reOMETPHUECKYIO JIeTATH3AIII0, CO3aHNe T€OMH(OPMAMOHHON TOYBEHHOW 0a3bl JaHHBIX.

HomenknarypHo-TakcoHOMUYeCKast — JeTanu3anus  aTpuOyTUBHON  uHbopmanuu
(xoppensinust moyB [OCKOMS3EM c¢ nmouBamu EI'PIIP) pesynbratom siBisieTCS COCTaBICHHUE
nepeyHsi HauMeHoBaHuil 16 mous Bmamumupckoii obnactu. [lapamerpuueckas neTanu3amnus
aHanmuthueckux naHHeix  EI'PIIP  mpoBeneHa Ha  OCHOBE  JaHHBIX, [OJIYYEHHBIX
Brnagumupckum 3eMJICYCTPOUTEIbHBIM IIPOEKTHO-U3bICKATEIbHBIM NpeAnpUITUEM
l'ockoM3ema B paMkax MpPOBEIACHHS BTOPOrO Typa IOYBEHHBIX OOCIENOBAaHUN XO3SHUCTB
Bnagumupckoit oGmactu. B pesynabrare o0paboTku gaHHeix 1024 paspe3oB coslnaHa
peruoHanbHas 0a3za JaHHBIX.

I'eomeTpuueckoil 4acTbiO MPOCTPAHCTBEHHOUW OpraHu3anuy 0a3bl MOYBEHHBIX TAHHBIX
BbICTYyNarT Kaprorpadpuueckue enuHuibl kadectBa nouB (KEKII). IlpoctpanctBo KEKII
Brnagumupckoit obmactu  co3maercss HamoxkeHwem nonuroHos EI'PIIP, mnpupoano-
CEJIbCKOXO35IMCTBEHHOTO ~ pallOHMPOBAHUs, arpOKIMMAaTHYECKOTrO0  PallOHUpPOBAaHUS U
aMUHUCTPATUBHO-TEPPUTOPUAIIBHOTO JAelieHus. B  pe3ynbTaTe HaNOXEHHUS KOHTYpPOB
chopmuposan 341 nonuron KEKII Bnagumupckoit obnactu (puc. 1).
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Pucynok 1. Kaprorpadudeckue equHuIpl kayecTsa noyB BraauMupckoit obnactu

l'eoundopmanmonnass 6aza ganHeix PIIPBO  mpencrasmsier coOoit  mojenb
MPOCTPAHCTBEHHO-BPEMEHHOW OpraHu3alii MOYBEHHO-PECYPCHOTO MOKpoBa BraguMmupckon
obnactu. B3anMMocBsS3UM HMCXOIHBIX HAOOPOB JAHHBIX B BHJIE PESIHOHHBIX TaOnHIl C
yKa3aHUEM CBS3eH MEXJTy HUMH HMMEHYETCS JIOTMYECKOM MOJenblo 0a3bl JaHHBIX. B
rpaduyeckoM BHJIE JIoTHYECKasl CTPYKTypa MOYBEHHOM 0a3bl JaHHBIX IpeCTaBieHa Ha (pHC.
2). baza MoYBEHHBIX JAHHBIX BKIIOYAET IIECTh PENIALMOHHBIX TaOIUI, aKKyMYIUPYIOIIUX
JAHHBIE TPUPOJIHO-CETHCKOXO3SIMCTBEHHOT0, AarpOKJIMMAaTHYECKOro, aJMUHUCTPATUBHOTO,

IIOYBEHHO-Teorpaduyeckoro pallOHUPOBAHH, [IOYBEHHO-aHAJIMTUYECKHE JaHHbIE
I'OCKOM3EMA
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Pucynox 2. Jloruueckasi CTpykTypa MO4YBeHHO 0a3bl JaHHBIX Briagumupckoit o0nactu
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MmuoroneneBoe HazHayenne PIIPBO obecnieunBaeT BBINOJIHEHHE PETHOHAIBHBIX
3a/la4: MHAMKATOPbl KayecTBa IIOYB CEJIbCKOXO3SMCTBEHHBIX 3€MENb; KAaueCTBO IOYB JUIS
KaJacTpOBOMl ~ OLEHKM  3€Mellb;  BBIIEIEHHE  0CO00  HEHHBIX  MPOIAYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX YrOJWi; OLEHKa IOTEHIMajla KauyecTBa II0YB IIOJ IPOU3BOJCTBO
CEJIbCKOXO3SMCTBEHHBIX  KYJIbTYp; IMPUOPUTETHOCTb B  IPOBEJICHUH H3BECTKOBAHMUS
M30BITOYHO KHCIBIX TAXOTHBIX IIOYB; OYEPEAHOCTH BOBIJICYCHHUS HEUCHOJIb3yEeMBIX
CEJIbCKOXO35HCTBEHHBIX 3eMeJlb; [acopTU3aLus KayecTBa [I0YB 3eMelb
CEJIbCKOXO35MCTBEHHBIX TOBAPOIIPOU3BOAUTEIICH.

B kaudectBe npumepa paccmoTpum uctosibzoBanue PIIPBO B nensix orneHku kayecTBa
NaxoTHBIX MouYB Braaumupckoir oOmactu. KauecTBO 1MOYB OIEHMBAaeTCS Ha OCHOBE
HOPMATHBHOM ypOXKaWHOCTH 3epHOBBIX KynbTyp (Mertomuueckue ykasanus ... 2017) [3].

Ha (puc. 3) nmpencrapiiena Bu3yajiu3aius pacpeieseHuss HOpMaTUBHON yposKaitHOCTH
3epHOBBIX KynabTyp Ha ocHoBe mnonuronoB KEKII Bmagumwupckoit obGmactu. O630p
MOJTYYEHHOU KapThl BBISIBISIET, uTO 84% TMOYB 3eMeNb CEeTbCKOX035MCTBEHHOTO Ha3HAYCHUS
XapaKTEePU3YIOTCS] CPEAHUM U HUXKE CPEAHETO KaueCTBaMHU.

HapsihTrBieha
YOO AANOCTE, Wira

;M
[ | 17-20
15 - 17

<15 25 50 kM

My HAUm Ta N DA b

Pucynox 3. HopmaTtuBHast ypokalfHOCTh 36pHOBBIX KYJIbTYp Biaaumupckoit o6nactu.

BennunHa HOpMAaTUBHON YypO>KalfHOCTH 3€pHOBBIX KyJIbTyp Bramumupckoil obiactu
u3MeHsiercs B auama3zoHe oT 10 mo 25 1w/ra. MakcumarnbHas BeTWYMHA HOPMATHUBHOM
YPOKalfHOCTH 3€PHOBBIX KYJBTYpP (TEMHO-3€NIE€HbIM I[BET) OTMEYaeTcsl B AJICKCAHIPOBCKOM,
IOpweB-nonbckom, Konpuyrunckom u Cy3nanbckom paiionax u npesbimaet 20 w/ra (Puc. 3).
B ocranbHbIX paiioHax 00JacTH KapTHHA MPOCTPAHCTBEHHOI'O pa3MEIlEeHUs HOPMAaTHBHOM
YpOXKaiHOCTH 3€PHOBBIX KYJIBTYp JOCTaTOYHO MO3an4Ha.

[IpeioskeHo BBIIETUTH YETBIPE TPYINIbl KauyecTBAa IOYB CEIbCKOXO3HCTBEHHBIX
3eMenb peruoHa: Beicokoe (20-24 u/ra), cpennee (17-20 1w/ra), Hmwke cpennero (15-17 w/ra),
auskoe (12-15 w/ra).
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Tabnuna 1. KauectBo nouB Biagumupckoii o6actu

Kareropun [TaxoTHBIE MTOYBBI [Tnomans,
KavecTBa %
Bricokoe Cepble JIeCHBIC, CBETI0-CEPHIC JICCHBIC
15
(20-24 1/ra)
Cpennee JdepHOBO-TIOA30IHCTHIE HErJ1yOOIO30JIUCThIE, JIEPHOBO- 35
(17-20 /ra) no30JIMCThIC (0€3 pa3zeacHusl)
Huxe cpennero | JlepHoBo-oa3omucthie (0e3 pa3aeneHus), 1epHOBO-TIO30JIUCTHIC
(15-17 w/ra) CO BTOPBIM OCBETJICHHBIM TOPH30HTOM, ICPHOBO-TIO30JIUCTHIC
WJUTIOBHATIbBHO—KEIIC3UCTHIE, JIEPHOBO-TIO/I30JIUCTHIC 46
MOBEPXHOCTHO-TJICEBATHIC,  JCPHOBO-TIOA3OJUCTBIC  MEJIKO-U
HErJ1y0OKOIOI30JIUCThIC
Huskoe JlepHOBO-TIO30JIMCTHIE TIIYOOKOTJIeeBaThle, MOJ30JIbI TJICCBBIC 4
(12-15 w/ra) TOPQSIHUCTBIE U TOPDSHBIE, MTOJI30JbI WILTIOBHAIHLHO-KENE3UCTHIE
BbiBoabI.

O6cyxnenne PIIPBO B anmMusucTpanuu Biagumupckoit o05iacTé  MoKas3ajio
11e7IeCO00Pa3HOCTh HCTOJB30BaHMS JTAHHOTO TIPOAYKTa B YIPABICHUYECKUX PEIICHUSX B
00J1acCTH 3eMJIETIOJIb30BAaHUSI M HAa PETHOHAIHHOM YpPOBHE, TaKUX KaK BBIACIEHHE 0CO000
IHECHHBIX MPOAYKTHBHBIX 3€MEIIb, MOJIMTUKA OTYYXJICHUSA 3€MCJIb noa JAOPOXKHOC
CTPOUTEIHCTBO U JIP.

PITPBO obecrieunBaeT MeEIOCTHOCTh MOYBEHHO-MH(POPMAIIMOHHOTO pecypca PO,
MO3BOJISAST TIPOCHUPOBATh (peiepaibHbie MPOTrpaMMbl Ha PETHOH, BKIIOYAs peald3alIuio:
MOHHUTOPUHIAa  CEIbCKOXO3AWCTBEHHBIX  3€Melb,  KaJaCTpPOBOM  OLIEHKHM  3eMejb
CEJIbCKOXO3SUCTBEHHOIO Ha3HAuU€HUs, MPUOPUTETHOCTH BOBJICUEHUS HEHUCIOJIb3yEeMbIX
3eMellb B CEIbCKOXO03UCTBEHHBIH 000POT, MPUOPUTETHOCTH U3BECTKOBAHUS, MACIIOPTU3ALINN
3eMeb U JIp.
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ONPEJEJEHUE OCTATOYHOI'O KOJIMYECTBA AHTUBHOTHKOB
B IMUIIEBOI NPOIYKIIUA METOJIOM UMYHHO®EPMEHTHOT'O AHAJIM3A
(ELISA)

Canaposa A.b., Akudexon O.C.
(Kazaxckuii acpomexnuueckuii ynusepcumem um. C. Cetighynnuna)

Jyis oGecrieueHust 6€30TTACHOCTH TUINEBBIX IMPOJTYKTOB U U30€KaTh KOHTAKTa C 3TUMU
BCIICCTBAMH, HAIMOHAJIBHBIC W MEXIyHAPOJHBIC PETyJUPYIOMIHE OpraHbl YCTaHOBHJIU
YPOBHHU TOJIEPAHTHOCTH K pPa3pelIEHHBIM BETEPUHAPHBIM MPOTHBOMHUKPOOHBIM Ipemaparam,
TaKUM KakK, TeTPAlUKINH, MCHUIIWIIINH, XJ0paM()EHUKOJ (JIEBOMHUIIETHH) U CTPEITOMUIIHH.
B cBs3u ¢ aTiM ObLTH pazpaboTaHbl MHOTOYMCIICHHBIE YYBCTBUTENIbHBIC U CrielU(HUecKre
METO/Ibl Ka4eCTBEHHOTO M KOJMYECTBEHHOTO OIPESICHUS 3THX COCIUHEHUN B Pa3IMUIHBIX
MUIIEBBIX MaTpuilax. BaXHO 3aMETUTh, YTO, OTPEICICHHE CIIEIOB B IMHUIIEBBIX MPOIYKTaX,
TaKUX KaK MOJIOKO M MSCO, 4acTo TpeOyeT oOmHMpHOro OoTOOpa M IMOATOTOBKH IIPoO 10
MPOBECHUST MHCTPYMEHTaIbHOTO aHanu3a. [IpeaBapurenbHas 06paboTka 00pa3oB OOBIYHO
SIBJIIETCS Han0oJIee CIOKHBIM 3TAllOM aHAJIMTHYECKOTO IMPOIlecca M BKIIFOYAET KaK OYHCTKY,
TaK W TPeIBapUTENIbHOE KOHIEHTpUpoBaHue. OnTuManbHas MOATOTOBKAa 00pasia MOXKET
COKpAaTHTh BpEMs aHajdu3a ¥ YMEHBIIUTH KOJIMYECTBO HMCTOYHHKOB OINMHOOK, ITOBBICHTH
YyBCTBUTEIBHOCTh, IIOMUMO BO3MOXHOCTH OJIHO3HAYHOW WACHTHU(UKAIIMH, TTOJATBEPKICHUS
1 KOJIMYECTBEHHOTO OTIPEICIICHHS.

MOHUTOPHHT COJAEpKAHUS AHTHUOMOTHMKOB B TMPOAYKTaX IUTAaHUSA B OCHOBHOM
BBITIOJTHSIETCSI C TIOMOIIBIO JKUJIKOCTHON XpoMaTorpaduu U TaHIEMHON MacC-CIIEKTPOMETPUH
(LC-MS/MS), wuto Tpebyer  JOPOTOCTOSINETO  OOOPYIOBAaHHS W CIEHHATBLHON
nmoarotoBku. [IoaToMy B YacTHOCTH 0Opa3Ipl MPOBEPSIOT C TMOMOIIBIO TMPOCTBIX |
BBICOKOITPOM3BOUTENBHBIX HA0OpOB isi TBEpHO(a3HOTO HMMMYHO(MEPMEHTHOTO aHAIN3a
(ELISA) Ha conepskaHus aHTHOMOTHKOB IIepell OTHPaBKOW 00pas3oB IS KOJIMYCCTBEHHOMN
ouenkn u moxarBepkaeHus LC-MS/MS. B cBoeit paboThl MBI HCIOJIB30BaIN HAOOPHI
Ridascreen (R-Biopharm) ELISA mjist onpeieieHisl 0CTaTOYHOTO COAEP KaHMs aHTHOMOTHKOB
TEeTPAIMKIIMH, TICHUIWUIMH, XJI0paM(PEHUKO (JICBOMHUIICTHH) U CTPEHTOMMIIMH B MSICHOM U
MOJIOYHOW TPOAYKIIMH M TOBPEKICHUSIMH Ha YPOBHSX, OTPAHUYUBAIOIIMX MHUHHUMAJIBHO
HEOOXOIUMBIN ypPOBEHb NPOU3BOJMUTEIBLHOCTH JuIsi aHaimusa. Haboper Ridascreen ELISA
BKJIFOYACT AaHTHTENIa, HAIpPaBICHHBIE MPOTUB KaXJIOTO HCCICAYEMOTO aHTHOMOTHKA.
biarogapst uemy Mbl OOHAPYXUJIH XOPOIIYIO TOBTOPSIEMOCTh (OTHOCHUTEIBHOE CTaHIAPTHOE
oTkiaonenue) ELISA B oOpasmax MICHOWM W MOJIOYHOW MPOAYKIIMM CO 3HAYCHUSIMHU B
muanazone ot 5,6 mo 23,1%. Takke, HaOmomazach MHUHHMAaJbHas IEPEKpeCTHas
PEaKTUBHOCTh C XOJIOCTHIMH KOMIIOHEHTaMH MaTpHKca B 0oOpa3lax MSICHOW M MOJIOYHOM
nponykuuu. [lannsie ELISA koppenupoBamu ¢ ganasiMu LC-MS/MS nmns uccriemyembix
aHTHOMOTHKOB B IPOOHKIX 00pa3iax.

B xone mpoBeaennbix ananu3oB Ha 2019-2020 rr. OblmM uccieqoBaHbl 78 00pa3IoB
Msica U MSICHOM MPOJYKIIUU U 54 mpo0 MoJIoKa ¢ MOMOIIbI0 Habopa TecT-cucteM Ridascreen
ELISA u3 HUX Ha TOJATBEPKJIECHUE HECOOTBETCTBUS MM KBAIM(UKAIMHU U KOTUYECTBEHHOMN
OIIEHKH 3arpsi3HeHus1 00pasnoB MeTooM Ba)KX LC-MS/MS npoBeneHo uccienoBaHuu Ha 26
po6 (15 mpo6 msica u mscHo# nmpoaykiuu, 11 nmpod moznoka). AHanu3 metogoM BaXKX LC-
MS/MS nokazain, 4yTo u3 o0mero kKoJudecTsa 26 mpoO MPOJTYKTOB MUTAHKS O MPEBBIIICHUN
YCTaHOBJICHHOW HOPMBI TOJATBEPXKICHO 12 MOJOKHUTENBHBIX 00pa3ioB, B 8 mpobax Msca U
MSICHOM TIPOJYKIMHU, B 4 mMpoOax MoJIOKa W ObUIM OOHApY)KEHBI Mpeeibl MUHUMAIBLHOTO U
MaKCHUMAaJIbHOTO YPOBHS 4yBCTBUTEIbHOCTH Ha 0,54 u 155,2 Hr/r B MsicHo# npoaykuuu 0,13 u
69,8 Hr/r B mojoke. Bcero Obuto mpoBereHo 312 uccienoBaHMM Ha MACO U MSICHYIO
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npoaykiui u 216 wucciaenoBanuu moJioka (mabauya 1). Ananmmselt HPLC moarBepaunu
pesynbrathl ELISA, X0Ts ypoBeHb 3arps3HeHus ObLT HIDKE, 4eM y ELISA.

AHTHOMOTHKH, BEUIECTBA, MOJYYCHHbIE €CTECTBEHHBIM HJIM MOJYyCHHTETUYECKUM WIIN
CUHTETUYECKUM IIyT€M, OYEHb BaXKHbI B CEIbCKOXO3AHCTBEHHBIX, BETEPUHAPHBIX W
KIMHAYECKUX YCIOBHAX. DTH BEIIECTBAa 00JIaAal0T OAKTEPUOCTATUIECKON (MHTHOMPYIOIIEH)
wid  OaKTepUIMIHOW  aKTUBHOCTBIO, HEOOXOOMMOW sl  NMPOMIAKTHYECKUX U
TEpaneBTUUECKUX e B KU3HU JIOAECH UM JKUBOTHBIX, AJIS MPENOTBPALLEHUS U JICUEHUs
3aboneBanuii. He3aBHCHMO OT THX TOJE3HBIX POJIEH, UCTIONF30BaHUE AaHTHOMOTHUKOB TAaKKe
OKa3bIBAaET HEOIArOMPUATHOE BO3ACHUCTBUE, TOMUMO HX PEAIM3alUH Ha CyOTepareBTHIeCKOM
YPOBHE B KQU€CTBE CTUMYJISITOPOB POCTAa B KOPMAxX M BOJE, MOTPEOISIEMBIX CKOTOM B TCUCHHE
JUINTENBHOTO nepuojia. OHM MOTYT MPUBECTH K 3arpsA3HEHUIO aHTUOMOTUKAMU, YTO IIPUBEJIET
K 00pa30BaHUIO OCTAaTKOB aHTUOMOTHUKOB B NMPOJIyKTaX )KMBOTHOTO IIPOMCXOXKIEHUS, BKITIOUAs
MSICO, MOJIOKO, fIilla U ChEIOOHbIE TKaHW, a MPU YHNOTPEOIEHUU JIOAbMH MOXET BBI3BAaTh
MPSIMYIO TOKCUYHOCTb. McX0/51 M3 TaHHOTO MCCIIE0BAHUS Mbl CMOTJIN MTPOJIEMOHCTPUPOBAThH
MIPUMEHEHHE YYBCTBUTENIbHBIX M Oojiee cnenu(pUyUecKux aHAIUTUYECKUX AaHaTU30B IS
CKPUHMHIAa U KOJIMYECTBEHHOTO OIpEAENIEHUs OCTAaTKOB aHTHUOMOTHKOB B MHUIIEBBIX
nponaykrax. IIpoBeeHHOe HaMHM HCCIEIOBaHUS TOKa3alM, YTO HECMOTpS Ha 3amper
MPUMEHEHHUs] aHTUOMOTUKOB W  YCTAaHOBJIEHHBIX MPEAENOB s  HMCHOJIb30BaHUS
oOHapy)XKMBaeMblii OCTaTOK AHTUOMOTHMKOB YKa3blBae€T Ha HE3aKOHHOE HCIOJIb30BaHHE
JAHHBIX BUJIOB aHTHOWOTHUKOB.
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ATPOKYPBLJIBIMIAPIBIH KEP
MAVJTAJAHY IIBLUIBIKTAPBIHBIHTYPAKTBLIBIFBIH TAJIIAY

Taexrec H.A.
(C. Cetipynnun amvinoaswl Kazax azpomexHukaivl YHUSEpCcumemi)

XKep aypln mIapyambUIBIFBIHIA €PEKIIe MaHbI3Fa We. AYbUI IIapyanibLUIbIFbIHIA
OHJIIPICTIK TIPOIIECC KEPJIi OHICYMEH, TOTBIPAKTHIH KYHAPJIBUIBIFEIMEH, TAOUFH OUOJIO THSUTBIK
MPOLIECTePMEH Tikelieit OaiianbicThl [1].

Kep maitmananymbUIBIKTapABIHTYPAKTBUIBIFEI — OYJI JKep PEeCypCTapbIHBIH CalaIbIK
KOHE CaHBIK Ma3MYHBIH JKOFaphIIaTy, ®Kep KYKBIKTAPBIH CaKTay, IIeKapaiapablH e3repMeyi,
ayMaKThIK OPHAJIACYBI JKOHE IKOJIOTHSUTBIK JKaF Al bl )KaKCcapTy Ke31H e HKeP/al YTHIMIIBI KOHE
TUIM/II Maiiianany MyMKIHIIT [2].

TypakTel kep NaiJaTaHAHYIIBUIBIKTAPEl 0ap aybUIIapyamlbUIBIK KOCITOPBIHIAPHI
TYPaKChI3 ayblUIIIapyalllbUIbIK KYpBUIbIMIApblHA KaparaHJa THUIMAL KyMbIc icteinl. XKepai
Malamany/IbIH TYPaKCHI3IbIFbl SKOHOMUKAHBIH OHJIPICTIK HOTHXKEIEPl MEH APKOHOMHUKAIIBIK
YKaFIaiibIHa TEPIC ocep eTel.

N.B. lletnnuHa xep/i nailjanaHyablH TYPaKTbUIBIFBI 0aCKapy OpraHAapblHBIH Tayap
OHJIIPYIIUIEPAIH THUIMAI KbI3METI MEH OJaH opl TYpakThl JamMybl VIIIH >KaFAaiaap.isl
KaMTaMachl3 eTyiHe Jen caHaiapi[3].

Faneimpapapiy mikipiHine, TYpakThl aybUIIapyallbUIbIK >KepAl MaijanaHy Ke3iHae
MaKCUMaJ/Ibl SKOHOMMKAIBIK THIMIUTIKKE KOJI JKETKI3UIEJl JKOHE JKOJIOTHSIIBIK OPTaHBIH
TYPaKTBUIBIFBIH KOJay KaMTamachl3 eruiefi. CoHgaii-ak TYpakKTbl ep MaiiJalaHyllbUIbIK
aybUl IIapyalIbUIBIFBIHBIH JKEp PEeCypCTapblH MaialaHyMeH JKOHE oJiapiAbl OIpIiHIII KE3eKTe
aybUl IIapyallbUIBIFl  OHIMIHIH KaKETTI MOJIIEpiH aly YVIIH JKep NaijgalaHyablH
TYPaKTBUIBIFBIH KOHE aybUl IapyalllbUIBIFBIHAAFbl  KYHapibl JKepJiepIiH CaKTalyblH
KaMTaMachl3 €Tyre MYMKIHJIK OepeTiH TocuUlaepMeH KahTa OemymeH OalIaHBICTBI €KEH1
oenrini [4, 5].

Kepni maiimanany SKOHOMUKAHBIH YKaFIaibl dKoHE a3bIK-TYJIIK KayilCi3iri, XaablKThIH
eMIp CYpy JeHredi arpapiblK CEKTOPABIH TYPAKThI JKYMBIC ICTEyiHE OalJIaHBICTHI.
DKOHOMMKAHBIH, OHBIH INIIHAEC PECITYyOJIMKAHBIH arpOOHEPKACINTIK KEIICHIHIH XEeN JKOHE
Ky#ecis pedopManaHybl aybll MIAPYalIbUIBIFBl OHAIPICIHIH KYWIABIpAybIHA OKEJIN COKTHI.
Opbip TabUFU DSKOHOMHUKAJBIK alWMaKTarbl aybUIIIAPYaIIbUIBIK  KOCIMOPBIHAAPBIHBIH
MaMaHJaHyblHa OAlIaHBICTBl TUIMA1 KPUTEpUiliepi 6ap €KeHIIr1 FhUIBIMU JIONEAeHreH [6].
XKepni xkaHa arpoKypbUIBIMAAPABIH K00achl3 MaijanaHybl oOJapAbl MalJalaHyIbIH
TYPAKCHI3/IBIFbIHA JKOHE KOINTEreH KEHICTIKTIK KeMUIUTIKTepAiH maiina OoiyblHAa OKeli.
MynbIH 0opi kepai maiijanany THIMIUTINIHE Tepic ocep ereni. JKep maiimamaHyablH Ka3ipri
KYHeciH Tajjay apKbUIbl jKep MaianaHyqbl KalblITACTBIPY SICTEMECIH KETULAIPY >KOHE
KaHa TYPAKThl aybll MIapyallbUIBIFbI KOCITOPBIHAAPHIH KYPY KXKETTUIIr TYbIHAAI OTHIP.

3eprrey oOBekTici peTiHAe Akmoia oOnbickl KopramkbelH —aylaHBIHBIH — aybll
[IapYallbUIBIFBl  KOCIMOPBIHAAPBIHBIH  KEp TaiIamaHyIIbIIBIKTapel  alblHFaH. Pedopma
wpugapeiaaa JKIIC, AK, HI(D)K xoHe Oacka [a MmapyallbUIBIK >KYPri3yAiH KaHa
MEMJIEKETTIK eMec HbIcaHaapsl naiaa 6omabel. 1991 sxpuinan 6acran KopramkbiH ayTaHBIHBIH
9 coxo3siHan 2003 sxbutra 20 XKXIIC sxone 167 HI(D)K kypbuiasl, 2018 xpiira  onapIsiH
canbl 47 XKIIC xone 158 HI(D)K neitin yraiias (1-kecre).

310



Kecte — 1. KopramkbelH ayJaHbIHBIH ayblil MIAPYAIIbUIBIFBI KOCIMOPBIHAAPEIH pedopmanay

HOTHKEIEePi.

1991 xpuira 2003 xbuTFa 2018 xpUTFa mapyambUIbIKTapAbIH
KOJIJTAaHBICTAFbI [1ap yalrbUIBIKTapAbIH ’KaHa HBICAaHBI MEH aTaybl
IapyanibUTbIK »KaHa HbICAaHbl MEH aTaybl

HBICAHBI MEH aTaybl
«AmaHresni» «Aune-6» XKIIC, «Ax xkynsia» XKIIC, «AKOIT» XKIIC,
COBXO3EI «Kamauobait» XKIIC, 12 «AT'PO-Cruns» XKIIC, «RIVC Ltd-

HI(P)K Abaiy» XKIIC, 14 HI(DP)K
«ApbIKTBI» cOBX03bl | «ApbIkTh» XKIIIC, AD «Mupac-2004» XKUIIC, «Mupac-
«ACCO» XIIIC, 2000» XKIIC, «ApsikTeiy» KILC,

«Canpipbait» XKIIC, 22
I(®)K

«ACCO» XUIC, CIIX «ACCO»
KIIC, «Atamexen-AKY» XKIIIC,
«Qnut Tymmapy XKIIC, 18 HI(D)K

«dpyx0a» cCOBX03bI

«Boapem» XKIIIC, 31
LI(®)K

«KopramkuH 3KcriepuM NTUTOMHUK»
KUIC, «apus Cx» XKIIC,
;<«Bompem» XKIIC, «bantabexos u K»
KIIC, «kKAHBAK» XIIIC,
«Kypanait MKy XKIIC, 33 IHI(D)K

«Kapamanreia» «Axx01-2030» XKIIIC, «A/x ax2ity KIIC, «Ke13pu1-Cy-
COBXO3EI «MTC Kopraiksia» Ay KIIC, «Axxon 2030y JXKIIIC,
XKIUIC, 23 HI(D)K «EL-NUR GROUP» XKIIC, AD
«Kep 888» XKIIC, 22 HI(D)K
«KopramkbIH «Kenbumank-1» XKIIIC, «3opman» XKIIC, «Arpoknacc-A»
AAIIB» 20 I(P)K XKIIC, «Axmoin-2003» XKIIIC, 20
HI(D)K
«KopramkbiH» «Kopramksia» XKIIC, «Arpo Kob6ereit» XKIIC, «Ctex
COBXO03bI «ArpoKoo6eteit» XKIIIC, [Tmrocy KIIC, «AxXKoa Arpo»
«Axkonlllankap» XIIC, | )KIIC, «Axxkon [Hlankap» KIIC,
17 II(D)K «banrabexos u K» XKIIC, 12 HI(D)K
«KyMKeI» cOBX03bI «Xacen» XKIIIC,10 AD «Sapa Grain» XKIIC, «KAKA»
I(D)K JKIIC, «Agro-Export Ltd» XKIIC, 6
HI(D)K
«MaKykbip» «KyMrynb» «denmuna Arpo» XIIC, «TyimbIkoab
COBXO3BI KIIC, «Tyuipikons» KHIIC, «Anukoinsy» XKIIC,

XHIC, «Maknrykeip»
JKILIC, 10 HI(P)K

«Kymryney» XKIIC, «A60a AcTbIK»
KIIC, «Maitmryksipy» XKIIC, «HYP-
CYAT» KIUIC, «3namenka 2010»
JKIIC, 9 HI(D)K

«IIyts Jlenuna»

«CaObpIHABI ACTBIK)»

«A/¢p Otan» XKIUIC, «Caitnay u [I»

COBXO3BI XKUIC, «Arpodupma XKUIC, «Arpodupma Tangsn KUIC,
Tangeny XKIIC, «Kana» «Astyk House» XKIIIC, «["anpiMkan u
KIUIC, «"agemvokan 1 K» | K» XKIIC, «Kana» XXIIC, 24
JKIIC, 22 T(D)K HI(D)K
Kecrenen kepim OTBIpFaHBIMBI3NAN, TajJaHBIl  OTHIPFAH OKBUIAAp  IIIIHIE

[IapyallbUIBIKTap CaHbl MEH IIApYyaIIbUIBIK XKYPri3y HbICAHAAphl OIpHEIIEe peT e3repreH.
JXKymbIcTa arpoKypbeUIBIMAAPABI COHFBI 15 KbUIa Kep MaiaaaaHylIbIIBIKTapPbIHBIH
TYPaKTBUIBIFbI OOMBIHIIIA TONITACTHIPY KYPriziaai (2-kecte).
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Kecte — 2. AygaHHBIH arpoKypbUIBIMIApPBIH JKEp Hai1aiaHyIIbUIBIKTapbIHBIHTY PAKTBUIBIFbI
OOMBIHIIIA TONTACTBIPY

TypaxTsI sKep Kep XKep naiimananymsl- | TapaTburras skoHe Aynannarsl
naiianany- naianaHy- JIBIKTApPBIYII KOHE JKaHaJaH KYpbUIFaH | arpoKYpbLIbI
LIBIIBIKTAp HIBUTBIKTaphIeKi OZIaH J1a KeIl peT HIapyallbUIbIKTap M-J1ap

peT e3rep-reH e3repred OapIbIFbI
mapya- IapyalbUIbIKTap
IIBUIBIKTAp
8 6 7 26 47
Aynannarel 47 ip1 arpoOKYpbUIBIMIApIbIH 1IiH e TYPAKTBI xKep

naiganaHymbUIBIKTaApIbIH  CaHBI 8, JKep mMalJaNaHyIIbUIBIKTaphl €Ki pPeT e3repreH
HiapyambUIbIKTap — 6, JKep NaiaanaHylIIbUIBIKTaphl YII KOHE OJaH Ja Kell PeT e3repreH
HIapyalbUIbIKTap — 7 JKOHE TapaTbUIFaH ’KOHE jKaHaJaH KYPBUIFaH IIapyallblIbIKTap CaHbl —
26-ra TeH. byn 3eprreynep kaHa arpoKYpBUIBIMIAPIBIH JKep MaiiaaiaHyIIbUIBIKTaphIHBIH
TYPaKCHI3IBIFBIHBIH JI9JIE1 OOJIBITI TAOBIIAIbI.

apyambUIbIKTapAblH SKOHOMUKAJIBIK KOPCETKIMITEPIH Tajljay HOTHXKeNepl TYpPaKThl
Kep MalanaHyIbUIBIFEI 0ap KOCIMOPBIHAAPABIHAYBLI HIapyallbUIbIFBl adKanTapblHbIH 100
ra-Ha HIaKKaHJarbl JKaJbl ©HIMIHIH HIBIFYBl TYPaKChI3 arpoKypbUIbIMAApFa Kaparannga 10-
15% - ra apThIK €KeHIH KopCceTe/Il.

TypaxTsl jxep naiinanaHymbUIbIK, €H alJIbIMEH, a3bIK-TYJIIK Kayilci3Airii KaMTaMachl3
eTelll oHe TYpaKThl aybUl IIapyallbUIBIFBIHBIH HETI3r1 JK0Jbl 00Jbi Tabbutagsl. By xep
pecypcTapeiH YTHIMIIBI KOHE 3USHCBHI3 MaiganaHyra ocep ereni. JKep OHIIPICTIH HET3Ti
KypaJibl O0JFaHABIKTaH, YTHIMIBI NaiiiaaHy apKblIbl OHBIH TAOUFU KYHAPJIBUIBIFBIH CaKTayFa
JKOHE MAaKCaTThl TaijamaHyFa KoOJ JKeTKizyre Oomanel. Ochuiaiiina, TYpakThl Kep
MalIaTaHyIIbUIBIKTApbl  KAJIBITITACTBIPY apKBUIBI  JKEPJIIH JKOFaphl OHIMIUIITIHE >KOHE
TONBIPAKTHIH KYHAPJIBUIBIFBIH CaKTayFa KOJI JKETKI3€ ajJaMbl3.
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=

KA3AKCTAHIAT'BI CYT )KOHE CYT OHIMAEPI OHAIPICIHIH JAMY YPIICI

Tymenosa I'.T., ZKymaxan C.T., Aiitmaxanosa H.7K., Epraiuesa I'.C.
(M. Kozvibaes amvinoaevt CKY)

Kazakcran Pecnybnukaceinna »xoHe Eypasusnbik DxoHoMukanslk Omak (EDO)
eJIZIepiH/ie MaJl IapyallbUIbIFbl XKETEKI1 cajJaHbly 0ipi Oobin Tadbl1aabl. Ipi Kapa MannaH ap
TYpJl eHiMAep anbiHaawl: cyT (85% neiiin), cublp eti (40% neiiin), keH, cananbl Tepi (20%
JEHinH).
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ConblH imIiHIEr1 CYT ©HEpKaciOi — OyJ1 CYTTi TyTac CyTKe, KBIIIKBUI CYT ©HIMIEpiHe,
capsl Mail MeH TaOWFH ipiMIIIKTEpre, OalKbITBUIFAH, TY3/bl, (eTa ipiMIIirine, Kyprak CyTKe
JTAWBIHIANTHIH J)KOHE KEIICH T OHJICHTIH KOCIMOPBIHIAP IbIH KUBIHTHIFBI O0JIBIT TaOBLIAbI.

Kazakcranma cyT eHIIpICIHIH YJieci XalblK MIapyanibUIBIKTapbl MEH (epMepiik
mapyamsuibikTapaa 96% - 1pl, an aybul IIapyallbUIBIFBI KocimopbIiHAapbiHaa — 4% - 1l
Kypaunmsl.

JXoraps! camaipl MUKI3AaTTH ally YIIiH, MaJIJbl AYPBIC YCTAy JKOHE OFaH KYTIM XKacay
apTTapblH CaKTay, COHJAi-aK CYTTI cayy, aJFalliKpl OHJEYy Ke3IHJeri CaHUTaPIIbIK-
THUTUEHAJIBIK TAJANTapbl CAKTay KaxeT.

OHEpKACINTIK OHJIEYre apHAIFaH CYTTI KaObUIIay, OHBI apbl Kapail eHJIey, ChIHaMaap
KYprizy, eHiMre KoupuiaThlH Kayirncizaik tamantapbl — KP CT 1733-2015 «CyT xoHe cyT
eHiMziep», KP CT ISO 707-2011 «CyT xoHe cyT eHiMIepi. CbiHamanapbl ipiKTey KOHIHAET1
nyckay», MEMCT 3622-68 «CyT xoHe cyT eHiMepl. CbhiHamanapapl IpikTey KoHE 0J1ap/abl
cerHayra faitbinnay», MEMCT 26809-86 «CyT xoHe cyT eHiMaepi. ChiHamManap/Isl KaObU1aay
epexxenepl, IpIKTey oJICTepl JKOHE TaljayFa mailbiHmay» T.0. cranpapTtTapnaa, Kenen
OnarpIHBIH TEXHUKAJIBIK IAPTTapbIH/A, ©3T€ JI¢ HOPMATUBTIK cuITeMerep e KopceTiireH [1].

2019 xbutel Kazakcran Pecrybnmukaceima 5,8 MutH ToHHA cyT eHuipiiai, oy 2018
XKBUTFBI IeHrenneH 2,3% - ¥a »xorapsl, ain 2015 xKbuigarsl KOpCeTKIMmIeH canbicTeipranga 11%
- oxorapel (Kazakcran PecnyOnukacet CraTUCTHKa KOMHTETI) €KEHIH TOMEHJET1
TUarpaMMaiaH Kepyimizre 0oJaibl.
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KazakcranHaH cyT xoHe kuterei sxkcroptsl 2019 xbuibl 39,4 MBIH TOHHAHBI HEMece
akmanail Mmonae 17 maH gosmapabl Kypanabl, 2018 KbUIMEH CallbICTBIpFaHAa HAKTHI MOHE
ummopt kenemi 43,8% - ra (3koHe 2015 >KbUIFBI JAGHTEiACH 5 ece KOoFapbl) )KOHE aKiianai
mouge 40,7% - ra (2015 xbInFbl JeHreiiieH 4 ece KOFapbl) OCKEHIH TOMEHJErl
auarpamMmaian 0aiKaybIMbI3Fa 00IaIbl.
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1-xecre. Kazakcranma enmipuiren cyt memmepi, 2020 XpuiFbl (KaHTap-IIUIIE)
MostimMer Ooitbiamma [2]:

Kazakcran CyT enipici, MbIH TOHHA
2019 xp1asl — 3548,9; 2020 xbutbl — 3656,2
IKO 574,8
Typkictan 00IBICH 472,5
AnMatsl 00JIBICEI 470,2
CKO 352,5
KocTaHnaii 00IbICHI 325,4

Kecrene xepin oTeipranbiMbiaai 2020 KbUFbl KaHTAp albIHAH MIUIIC albIHA JEHIHT1
Kazakcrannarel cyt enpipici 2019 >KpLIFbl KOPCETKINIKE KaparaHja OipiiaMa ©CKEHIH
OaiikaypIMbI3Fa 0oJiazibl. COHBIH 1MIiHJE, KOl 0acTam TypraH 5 OOJBICTHI /1a aidiTa KeTyiMisre
OoJIaIbl.

2020 >xpLnapiH 1-1mi xapThl KbeUIABIFRIHAA KazakcTanaa xkamnel 3810 6ac IKM Gap 6
ipi cyr-tayap depmacel mnaigamanyra Oepinml. OmnapaeiH  S5-1 AnMatsl  OOJIBICEIHIA
opHanackal: «AkcyT LLCy» XKIIC CT® xone «Pupma Anpensy, "AaMaTbhl» achblil TYKbIMbI
Mai 3aysiThl, "Kapabacosa" sxone "Canpixan" LK.

ConbimMeH Katap, Typkictan oOnbickinga 1600 6acka apuanran "Kassina sxep" XKILIC
cyT-Tayap ¢epMachlH KEHEHTY #o00achl icke achpbliabl. JKbul coHbIHA NieiiiH Tarbl 16 CTO
iCKe KOCy OCIapianya.

AliTa KeTeiik, TaFbl YIII Ka3aKCTaHIBIK CYT ©HJey KoMmaHusicel KpITaitFa skcoprray
KYKBIFBI 0ap KocimopslHAap TiziMiHe eHrizinai — "T'opmonzaBoxa" XXUIC (Kexkmeray, AkMoina
obmbicen), "[loyner-beketr" (Tanapikopran, AnmaTsl 06mbIchl) xoHe "JInnep-2010" (Pyansii,
Kocranait o6mbicel). byran peitin mpesuneHt KaceiM-Komapr ToOKaeBTBIH KbIpKyiek
allbIHIaFbl camapbl aschiHAa belkiHae CcyT koHe CYT OHIMJIEpiH AKCHOpPTTayFa KOWBLIATHIH
BETEPUHAPUSIIBIK-CAHUTAPUSIIBIK TajanTap >KOHIHJEr1 xaTraMmara Kol Koubuiael. Con ke3ne
aNFalIKpl yII KoMmaHus — AnmMateiiarsl «@yamactepy» 3aybiThl, Kaparanasigarsl «Eypasus
WNuBect LTD», Typkicranmarsl «Golden Camel Group LTD» e3 eHimzaepiH Kepuii
MEMJIEKETKE caTy KYKbIFbiHa ue OonraH eni. Ocwlmapisl Koca OTBHIPBIN, CYT OHE CYT
OHIMJIEPIH OHAIPETIH 6 KOCIMOPHIH 63 eHiMAepiH KpiTaiira skcropTTaii anateid 6011b1[2].

314



Cyt eHepkaciOiHIH TYTBIHYLIBIIAP CAaHBIHBIH apTYbIHA, XaJBIKTHIH ICHCAYJIbIFbIHA
naiinacel 30p, Oerae Kocmanapchi3, TaOUFM jKaHA OHIM LIBIFApY €JJETi CYT XKOHE CYT OHIIpY
OHEPKOCIOIHIH naMyblHa maimacel 30p. Ocel opaiinel, KaszakcTanmarbl CYTTI OHICHTIH
OHEpKICINTEePIiH OipiiamMa KaHAIIBUIIBIKTAPBIH aTamn oTeTiH 0oJicak, OipiHIIi Ke3eKTe Ka3ipri
TaHJa MalIackl 30p Ka3aK XaJIKbIHBIH JOCTYPIIi CYT CYCBIHIAPBIHBIH, dcipece Tyie cyTi, Oue
CYTI, €UIKi CYTiHIH KOJIaHBLTYHI.

Kazak TaramTaHy akaJeMUSICHIHBIH HIbIFapraH Oue cyrtiHeH eHmiputeriH «Ulytauy
IIOKOJIaJ] OHIMIepi, JIaKTo- XoHe OudumobakTepusuiapMeH OalbITBUIFaH OWe CYTIHIH
Heridigaeri «Sharman» Oanmy3mak eHmipici, Oananap TaMaKTaHyblHAa apHaiFaH cys30e,
HOTYpT, Macta J>KOHE ¢ CeKIHIIUTIK CYT IIUKI3aThl CapbICyllaH CYCBIH, TaOWUFH CapbICy
eHIMJIepiH eHAlpeTiH Kazak TaramMTaHy akaJeMHsChl HETi3iHAE KypbUIFaH «AMHpaH» CYT
3aybITBhIH, COHMai-aKk Kaparaunapl oOJBICHIH/IA HEMIC TEXHOJIOTHACBIMEH CaJIbIHFaH 3aybITTa
Oue CYTIHeH )acajraH KYpFaK oHIM caymall JalbIHIaTy TEXHIOT USICHI )KacaJFaH.

Emxi cyriHiH eHiMaepi AtbIpay Kajackl, MaxamOer aynaHblHAa eHaipuieni. byn
eMI3/Ie elIKi CYTIH eHJIeyJll KOJIFa ajfaH TYHFBIII KOCIMOphIH. EmIKi cyTiHEH Typial CyT
OHIM/JIEPIH JKOHE IpIMIIIKTIH Oipiiama Typi eHAipuIesl.

Conrycrik Kazakcran oOmbichiHAarel [leTpomaBi KalachIHAAFBI CYT 3ayBITTAPBIHBIH
0ipi PKCTIOPTTHIK MYMKIHJIKTepiH KeHelTTi. KocimopsiH mbraparei eHiMHIH 30-35 % P®
IKCIOPTTAJICA, eH/Ii 3aybIT 63 OHIMJIEepPIH MOHFOIHIFa KEeTKi3e OacTaapl. TEeXHOIOTHSIIBIK
MIPOLIECT] >KAHFBIPTY/BbIH apKachlHJa OHJIpIC KeJjeMi yiFaiirad. byrinae 3ayblTTa KyHIHE YII
KY3 TOHHara JICWIH CYT OHJEIIN, OHIMHIH KBIPBIKKA XYBIK TYpl HIBIFapbUIaabl. ANl ©TKI3Y
HapBIFBIH KEHEUTKEH1 —0acThI JKeTICTIKTepiHIH Oipi[3].

KopbiteiHpuTalt  keneTiH Oosicak, CYyT JKoHE cCyT eoHiMmzaepi Kaszakcranmgars
arpOOHEPKAICINTIK KEIMICHHIH XETEKIl canaJapblHbIH Oipi Oonbim Tadbutambl. CyT eHIIpY
JKOHE OHJICY 3aybITTApPBbIHBIH, IIBIFAPAThIH OHIMJAEP CaHBIHBIH apTybl, Makaigamarbl 2015
KBUIFbI KOPCETKITEPMEH CaJbICTBIPFaH/IAa CYT OHIIPY/IIH JKOHE AKCIIOPT KOJEMIHIH apTyhI,
KazakcTaHHBIH arpoOHEpPKICINTIK KEMICHIHIH Oip OpBIHIA TypMai, JaMbIIl )KaTKAHbBIBIFbIHBIH
ITaelti OOJIBIIT CaHaIaabl.

BJIMSHUE UTHO®UIUPYIOIIEN HAT'PY3KHA HA COPTA KAPTO®EJIA
B IIEPBUYHOM CEMEHOBO/JCTBE B YCJIOBUAX BEPXHEBOJIZKbA

lyxkun U.M., [Taxomosa H.I'., Hllykuna B.H., Ko3;10B A.A.
(DI'FHY «Bepxnesonocckuut PAHL]»)

Leas uccienoBaHmii — M3y4uTh BIMSHME UHQUUUpPYIOIIEH HArpy3kd Ha copTa
Kaprodens B MEPBUYHOM CEMEHOBOJCTBE, IOJYYUTh OSKCIEPUMEHTAJIbHbIC JaHHBIE
MOPAXKAaEMOCTH PA3JIUYHBIX COPTOB KapTo(elss BUPYCHBIMU OOJIE3HSIMHU B CEMEHOBOIYECKUX
MUTOMHHUKaX B YCIOBUAX BepXHEBOKCKOrO peruoHa Juis pa3pabOTKU ONTUMAIbHON CXEMBI
IIEPBUYHOTO CEMEHOBOJCTBA.

HoBu3na wMcclef0BaHMHM 3aK/IH0OYAacTCI B TOM, YTO BIIEPBBIE B  YCIOBHAX
BiraguMupCcKOro omoJibs IMpOBEACHA OLEHKA IOPAKAEMOCTH HCXOIHOTO O3J0POBJIIEHHOIO
MaTepHualia pa3IMYHbIX COPTOB KapTodens BUPYCHBIMH OO0JIE3HSIMHU U HAKOIUIEHUE BUPYCOB B
pacTeHusIX B MPOLECCE PENPOIYIIUPOBAHMS C UCIOIb30BAHUEM METO/1a UMMYHO(DEPMEHTHOTO
aHaJIM3a JIMCTOBBIX MPOO.

Mertoauka wucciaenoBanuid. VccrnenoBaHus MPOBOAWINCH C COPTaMHM KapToges:
XKyxosckuii pannuii, Pen Ckapnerr u Kpenbim Ha cepoil JiecHOM nouse Briazumupckoro
onousbs. Mcxonuelii Matepuan (MUHU—KITyOHH) copT JKykoBckuit panHuit u Kpemnbimr Obu1
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nonyded B0 BHUUKX. HMccinenoBanus ¢ JaHHBIMM COPTaMH IPOBOJMIIMCH B IIMTOMHHKAX
pa3MHOXKEHHsSI oOpuruHaibHoro cemenHoro wmatepuana (I u Il cxemam). W3ydenwue
IIPOBOJMIIOCh B CPABHEHUHU C CYLIECTBYIOIIMM Ha JAHHBIA IEPUOJ BPEMEHH B HHCTUTYTE
MeToI0M KiioHoBoro otoopa (III cxema).

| Cxema Il Cxema 11l Cxema
1. IT-k CCO 1. II-k ucnpiTanus kjoHoB | 1. OT60p Jy4ymIux pacTeHUil (KJIOHOB)
2. II-kCO 1roma |2.II-k CCDO 2. II-x ucrnbpITaHKs KIOHOB
3.1-k C32roma | 3.11-k CO 1 rona 3. I1-x cymep-cymep IuThI
4. I1-x >IuTHI 4. II-x CO 2 roga 4. II-x CO
5. II-K >UTHI 5. T1-Kk >IUTHI

[loneBble wuccnenoBaHUs MNPOBOAMIM MO OOLIENPUHATHIM MeToaukaMm. I[lnomane
OTIBITHBIX JIeTITHOK — 50 M2, B 3—X KpaTHOU MOBTOPHOCTH.

Bupyconoruueckyto OIEHKY COPTOB BBINOJHSUIM BU3YAIbHBIM U J1a0OpaTOPHBIM
MeTOJIoM uMMYyHO(pepMeHTHOTO aHanu3a (MDA).

Pe3yabTaThl HCCI€IOBAHNH M UX 00CYXKICHUE.

[loroanbie ycnoBusi XapaKTepU30BaJIMCh YMEPEHHBIM TEMIIEPATYPHBIM PEXKHUMOM, a
KOJIMYECTBO BBIMABIINX OCAIKOB B IMEPUO]I BETETALIMOHHOTO Pa3BUTHS KapTOQeis MPEBbICUIIO
Hopmy B cpeaHem Ha 30%. Ilpum Bu3yanpbHOW OIlEHKE PACTCHHH, TOJYyYE€HHBIX U3
OPHUIMHAJIBHOTO CEMEHHOr0 MaTtepuana Ha coprax KykoBckuil panHuil u Kpensi, o [ n 11
cXeMaM MpOsBIIEHUE CUMIITOMOB BUPYCHBIX 00OJIe3HEN HE 0OHApYKEHO.

B III cxeme nepBHYHOTO CEMEHOBOJCTBA C KJIOHOBBIM OTOOPOM TPOIICHT MOPAKECHUS
MOPIIUHUCTON MO3auKoi coctaBisgeT 1% Ha copre )KyKkoBCckuil paHHUI MpU 0TOOPE JTydIIUX
KYCTOB M MCHBITAHMM KJIOHOB. llpu nanpHeilimem penpoaylMpOBAHMM Ha ITHUX COpTax
MPOLEHT 3apKEHUSI PACTEHUM MOPIIMHUCTON MO3auWKOl yBenumuyuBaeTcs. M B mUTOMHHKE
uThl OH coctaBisieT 29-40%. JIpyrux BUpycHbIX Oojie3HEl HE OTMEUYEHO. DTO, BEpPOSITHO,
CBSI3aHO HE TOJBKO C Pa3MMUUSIMM B M3OJSAIUSAX YYaCTKOB, HO U ¢ OOHOBJIEHHEM CEMEHHOTO
Marepuana.

Copt Kpenblilll B TMTOMHUKE HCHbITaHUA KJIOHOB U CCD mokaszan yCTOWYHMBOCTH KO
BCEM BUPYCHBIM OOJIE3HSIM.

3
* 1 1
g1
(=]
-
m
ful ul
— —
o] ‘/
n-+ CC3 - C3 1n.n. -k C32n.n. n- 3
THATORH M
B copT HyKOBCHMA paHHKRA (| Cxema) CopT HMYKOBCKMA paHHKA (|| cxema)

Pucynok 1 — Hakonnenue BupycoB (PVY) B pacrenusx (M®PA) no | u Il cxemam

HabGmionenne 3a HakOIUICHHEM BUPYCOB B pacTEeHUSAX KapTodens B Mpoliecce
penpoxayiupoBanus (aHanmu3 UDA) no I u Il cxemam (pucyHok 1) mokazano 4HCTOTY copTa
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Kpeneimr Bo Bcex penpoaykuusx. Hamugwe TspKenoro Bupyca OOHApYKEHO Ha COpTax
XKyxoBckuii panHuii B nutoMHukax CCO 2 roga u O no I cxeme u B nuromHuke O no [I
cxeMme. JTOT 1okasareib cocTaBuil 1-2% cOOTBETCTBEHHO.

Hakomnenne BupycoB PVM, PVS, PVX, PVPL B pacrenusix B mpolecce
penpoayuupoBanus no I cxeme copra )KykOBCKMI paHHHUI OTCYTCTBYET, 32 UCKIIOUCHHEM
PVY Bupyca. Tak, nis copra )KykoBckuil panHuil, Bapuanus cocrasuia ot 1 1o 30%, a mis
copra Pen Ckapnert ot 5 mo 45%, yBenudeHHE MPOUCXOJUIIO C KaXKIOM MOCIeAyIoIeh
penponyknueid. PesynpTarel mMmyHO(epmeHnTHOro ananmusa (M®DA) mokasanum BBICOKYIO
ycroiunBocTh copra Kpenbiu (tabnuuma 2), HY B OJHOM M3 NHUTOMHHUKOB BHPYCOB HE
0OHapyKEHO.

3p 32

BMPYChI, %
e
(¥} ]

- 1 1 1
3 F F F
oThop n-K n-x CC3 n-x C3 n-k 3

AYHILHX HLN&ITAHHA
KYCTOB KAOHOB

B CopT HMyKOBOHWA pPRHHHA cop Pen Crapnetr
Pucynok 2 — Hakomnnenne BupycoB (PVY) B pactenusix (MDA) mo Il cxeme

VYpoxaitHocTe coptoB Kaprodens JXykoBckuii pannmii, Pen Cxapnert m Kpemnbim
npejacTaBieHa B Tabnue 1.

HawuBbicmias ypoxkaiiHocte Ha copTtax JKykoBckuil panHuid w1 Kpensimn mo I u 11
cxeMaM B IIMTOMHHKAaxX HCIBITAaHHMS KJIOHOB cocTaBuia 373 u 493 m/ra cOOTBETCTBEHHO.
VYpoxkaitHOCTh KapTodeiass B BBIIICYKa3aHHBIX IMUTOMHUKAX HaMpsSMYIO 3aBUCIA OT
METEOPOJIOTUYECKUX YCIOBHM M aJanTHBHOIO TIOTEHIIMajda COpPTOB. B  mociemyrommx
nutoMHrukax CCD — D Ha0I01a10Ch CHIDKEHHE YPOKaiHOCTH oT 489 1o 261 1/ra.

Tabmuma 1 — YpoxaitHocts copToB kapTodens XKykoBckuit pannuii, Penx CxapneTt u
Kpenpim, 1i/ra

IMuToMHUKHN Copra Cxembl HCP¢s
| 1
[Muromunk I111-1 2KykoBckwnii paHHMIA 340 340 -
Kpensim 320 325 -
[InToMHMK HcTBITaHUS KIOHOB | JKYKOBCKHUI paHHUIT - 462 -
Kpensim - 481 -
IMntomunk CCO KykoBckuil paHHUH 402 413 23,10
Kpensim 406 433 18,50
IMntomunk C3-1 roga KykoBckuii paHHUH 350 378 11,55
Kpensim 362 385 -
IMntomMunk C3-2 roga KykoBckuil paHHUH 314 316 -
Kpensim 325 341 -
KykoBckuil paHHUH 299 308 14,94
IMuToMHuK O Pen Cxapnert - 165 -
Kpensim 305 - -

317



HauBbicmias yposxaiiHocTh Ha coptax JKykoBckuil panHuit u Kpensim mo I u |l
cXeMaM B MUTOMHHUKAaX HUCHBITaHUA KIOHOB cocraBmia 373 u 493 m/ra COOTBETCTBEHHO.
VYpoxxkaliHOCTh KapTo(ens B BBIIICYKa3aHHBIX MUTOMHUKAX HaMpsIMyl0 3aBHUCIA OT
METEOpPOJIOTUYECKUX YCIOBUM M aJalTHBHOIO INOTEHLMana copToB. B mnocienyrommx
mutomankax CCD — D Habmromanoch CHWKEHHE ypoxkaiiHocth oT 489 mo 261 1jra.
besBupycHsiii ceMeHHOM Marepuana copra Kpensim no III cxeme, nokasan ypo:kalHOCTb OT
301 no 476 w/ra. OnauM u3 (GaKTOPOB CHIKEHHUs ypoxkaiHOCTh copTa Pen Ckapraert no 111
CTaJO HAKOIUIEHHE BHPYCHOW HH(GEKIUH B KIYOHAX KapTodens B COYETaHUM C HHU3KOU
KYJIbTYpOl arpoTeXHuku. MakcuMainbHbli npoueHT PVY Bupyca B TUTOMHUKE O COCTaBUI
45%. B pe3ynbTaTe NMpPOBEAECHHBIX UCCIEIOBAHUN MO W3YYEHHUIO BIIMSHUA MHOUIUPYIOIIEH
Harpy3ku Ha copra kaptodesns ycTtaHoBIeHO, 4To copTa JKykoBckuil panHuit u Kpembi,
MOJIyYE€HHbIE U3 OPUTMHAIBHOTO CEMEHHOI'O MaTepuala HEe UMENH MOpaXeHHs] BUPYCHBIMU
3a00JIeBaHUSMH, 3a HCKItoueHueM copta JKykoBckuil paHHui B nutoMHuke u CO 2 roxa —
1% no I cxeme u 2% B nutomuuke O 1o 11 cxeme.

BeiBon. Takum o00pazomM, B pe3ynbTare MPOBEIEHHBIX HCCIEIOBaHUN IO
YCOBEPIIEHCTBOBAHUIO CHCTEM CEMEHOBO/ICTBA BRICOKOKAYECTBEHHOI'O CEMEHHOTO MaTepHralia
ObUIO YCTAaHOBJIEHO YTO HaWBBICHIMI BBIXOJ ceMeHHOU ¢pakiuu obecneunBaeT | cxema
CEMEHOBOJICTBA. AHAJIU3 JaHHBIX MOKa3aj, YTO B MUTOMHHUKE O 10 | cxeme KOIM4eCTBEHHBIN
BBIXOJI CEMEHHOU (pakiuu Beie Ha 25%, yeM mo Il cxeme Ha copte Kpensbimi, a Ha copte
XKyxosckuit pannuii Ha 17,6%, cooTBeTcTBeHHO. Hanbosnee 0310pOBIEHHBIM MaTepUaioM OT
MEPBUYHBIX MUTOMHUKOB CEMEHOBO/JICTBA JI0 3JUTHI ObLT 3apeKOMeHI0BaH copT Kpemnpbil.

JIuteparypa
1. A6munbnaes B.C. Be3pupycHoe ceMeHOBOACTBO KapTodels B yCIoBHsIX 10oro-soctoka Kazaxcrana: aBroped.
... JokTopa c.-x.H. Anmatsl: HITL3uP, 2004. 56 c.
2. Kaprogens Poccun / ITox pen. A.B. Kopurynosa. M., 2003. 286 c.
3. YckoB A.U., Boiiko, B.B. OcoOeHHOCTH 0370pOBIICHHSI HCXOIHOIO MarepHaia copToB kapTtodens //
Kaprodens u oorm. 1997. Ne 2. C.29-32.
Tpodumen JI.H. buorexnosorus B kaprodenesoncrse. M.: Arponpomusaart, 1989. 272 c.
HocnexoB b.A. Merozuka mojaeBoro omnsita. — 5—e u3n., 1om. u nepepad. M.: Arponpomuznat, 1985. 333 c.
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K BOITPOCY O BJIMSSTHUUA CUCTEM OBPABOTKM IIOYB U YIOBPEHUI
HA COAEP KAHHUE HUTPATHOI'O A30TA B YCJIOBUAX
BEPXHEBOJI’KCKOI'O PETHOHA

IMyxkun U.M., lllykuna B.U., Hlapkesuu B.B.
(DI'FHY «Bepxnesonocckuut PAHL]»)

O0bexkTaMM HCCJIEIOBAHMN SBIAIOTCA MATh 6-TH IOJIBHBIX CEBOOOOPOTOB Ha
YyeThlpex spycax cHcTeMbl 00paOoTkM MouBbl  (OOIIENpUHATass WM  OTBaJIbHAsd,
sHeprocoeperaroias, KOMOMHUPOBAHHAS SPyCcHass 1 KOMOMHHPOBAHHAS POTUBO3PO3UOHHAS)
U YeThIpEX YPOBHAX HMHTEHCHU(HKALUM, TECHO YBA3AHHBIX C YPOBHEM NpPUMEHEHHUs
yI0OpeHUI 1 pacCYMTaHHBIX Ha ONPEIENICHHYIO TPOyKTUBHOCTH!

- HyJIeBOM (3KCTEHCUBHBIN) — MPOAYKTUBHOCTh — 18-20 11. / ra 3. e.
- IOJIeP KUBAIONIUH - potyKTUBHOCTh — 20- 23 11. / ra 3. e.

- HOPMAJIbHBIN - MPOYKTUBHOCTh —27- 35 11. / Ta 3. €.

- UHTEHCUBHBINA — MPOIYKTUBHOCTh —37- 45 11. / Ta 3. €.

IlepBbIit ceBOOOOPOT — IKCTEHCUBHBIN, B CTPYKTYpe 3aHUMArOT 17% uepHbI map u
33% MHorosieTHHE TpaBbl. Jlasee Mo HapaCTaHUIO HHTEHCUBHOCTU MAYT 2 U 3 ceBOOOOPOTHI,
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rze mpuMeHsieTcst 3aHsaThlid map u 50% momanei npeacTaBiIeHsl 3¢pHOBBIMU KYIbTYpaMH U
Hanboyiee MHTEHCUBHBIE — 4 U 5 ceBooOopoThl, ¢ 17% mnponamHeix U 66% 3€pHOBBIX H
3epHOO00OBBIX KYJIBTYP.

Tabmuna 1 — Cxema npuMeHeHust y1o0peHuit

Hynesoii| [lognep- | [Tonnep- | Mutencus- | Uuten- | Beicokonn- [Beicokoun-| Murten- | Muten- | Beicokonn-
J)KHUBalO- | JKHUBaro- HBIA CHUBHBIN | TEHCUBHBINM |TCHCHBHEIN| CHBHBIN | CHBHBIM | TEHCUBHEIN
1145071 1105071
- - - N30P30K30 [ NooPooKoao | N120P120K120 | NooPooKoo | NeoPeoK60 | Neo Ngo
1 ¢or | 2 don 1 don 2 don 1 don | 2 don 1 don 2 don 1 don | 2 don

Ieab uccaeqOBAHUM: ONPENEIUTh NTapaMeTPbl MPOJYKTUBHOCTH OJHOJIETHHX TPAaB,
SIPOBOM TIIEHUIIBI, KapTo(densi, 3epHOO0OOBBIX KYJIbTYp s pa3padOTKH CEBOOOOPOTOB,
aJanTHPOBAHHBIX K arpOIKOJOTHYECKUM TUTIAM 3eMeNTh BEpXHEBOIKCKOTO pErHoHa.

[ToneBbie OMBITHI 3aKJIaJABIBAINCh B COOTBETCTBUU C METOJMKON OTMBITHOTO jaena [2].
VYuer ypoxkas 3€pHOBBIX KYyJbTYp HPOBOIWIM O PETYyIspHOM ceTke. [lnimeBoil pexum
M3Yy4aJICsl MO0 METOJMKE, W3JI0OKEHHOM B KHUTE "ATPOXUMHUYECKHE METOJIbl WCCIIECIOBAHUS
nous, 1975".

Pesyabrar m o0cyxaeHusi. YPOXKaWHOCTh CEIbCKOXO3SMCTBEHHBIX KYJIbTYp B
3HAYUTEIILHON CTETICHH OMPEACNIICTCS HaJIMYheM JOCTYIHBIX MUTATEIbHBIX 3JEMEHTOB B
noyBe. JINMUTHPYIOIINM YPOKaWHOCTh 3€pPHOBBIX KYJIBTYpP (DAKTOPOM SIBIISIETCS COJICpPKAHUE
B MMOYBE HUTpATHOTO a3oTa. CojepkaHne HUTPATHOTO a30Ta B MAXOTHOM CJIO€ HE MOCTOSTHHO
Y 3aBUCHUT OT MHOTHX (JaKTOPOB (TIOTO/THBIE YCIOBHSI, adpallusi TIOUBBI, COIEpKAHNE TyMyca U
ap.) [1, 3].

HccnenoBanusi MOKa3bIBAIOT, YTO BHECEHHBIE a30TcoJepXkaliue yaoOpeHus
OKa3bIBAIOT MPSAMOE BJIMSHUE HA COJACPKAHWE TMOJBI)KHOTO a30Ta B MouBe (pucyHok 1-2). B
a3y BCXOJIOB C YBEIMYEHUEM WHTEHCUBHOCTU YBEIMUMBAETCS U COJEpPKAHUE IOJBUKHOIO
a3oTa B MouBe? 0COOCHHO 3TO 3aMETHO B MaxOoTHOM ropu3oHTe (B cioe 0 — 20cMm.) (pucyHOK
1). Tak Ha HYJIEBOM BapuaHTe cpenHee cojepxkaHue azota 3,44 mr/100 r. mouBbl, Ha
nojyiepxkuBaroriem 2,76 — 4,21 mr/100 r. mouBsl, Ha UHTEHCUBHOM OT 8,69 10 15,99 mr/100 r.
MOYBEI, HA BLICOKOMHTEHCUBHOM CBBIIIe 26,76 Mr / 100 I. TOYBEI.

Pucynok 1 — Bnustaue cuctem o6paboTKu ouBbl U yaoopenuii Ha cogepkanne N-NOs
o ¢azam pocta u pa3Butus pacteHui B cioe 0 — 20 cm, mr/100r (2 don)

mr/ 100 r modesl 35

[}

A B B r A
B ecogbl  Bkywenie Mnepegyfoprod
Ilpumeuanue: 1 - OtBasbHas; 2 - DHeprocoeperatommas; 3 - Spycnas; 4 - [IpoTUBO3pO3MOHHAS

A - Yepnslii nap; b - 3ansToii nap; B - SIpoBas nueHnna;
I'- 3epHo6060OBEIE

I' - Kaprodens;
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B Tedenue BererauMu pacTeHU B MAaXOTHOM TOPU30HTE COJEpPKAHUE a30Ta
YMEHBIIAETCS, YTO BIOJHE O0BICHUMO UHTEHCUBHBIM POCTOM M Pa3BUTHEM PACTEHHM B 3TOT
nepuo. Tak, K MOMEHTY YOOPKH CO/Iep)KaHHE a30Ta HA MHTCHCHBHOM (JOHE YMEHBIIUIIOCH C
15,99 mr /100 r. mouss! 0 2,70 mr/100 r. mo4BsI, HA BEICOKOMHTEHCUBHOM - ¢ 26,76 mr / 100
r. nouBsI 10 3,47 mr/100 r. mOYBEI.

B moamaxotHom ropusonTe (pucyHOK 2) B cioe 20-40 cM. conepxkaHue a3ora B a3y
BCXOJIOB B 3 pa3a MeEHbIE, YeM B MaXOTHOM TOPU30HTE U HUMEET 0o0jiee€ BBIPOBHEHHYIO
Kaptuny 1o (ouam ynoopenuit (ot 2.52 mo 4.69 mr / 100 r. moussr). Kak u B maxoTHOM
TOPU30HTE, 110 Mepe MOTPEOICHUS a30Ta KyJbTypaMu B TEUCHHE BETETAllUU B TIOYBE UCT €r0
YMEHBIIICHUE.

Pucynok 2 — BiiusiHue cucrem 00paboTKH MOYBHI B yo0penuit Ha conepxanue N-NO3
o ¢azam pocta u pa3Butus pacteHuit B cioe 0 — 20 cm, mr/100r (2 don)

wmr/ 100 r modest 40
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ABcioanl B kywerwe B nepes yioproi
Ilpumeuanue: 1 - OtBanbHas; 2 - DHeprocoeperaromas; 3 - SpycHas; 4 - [IpoTruBo3po3roOHHAs
A - Yepnsrii map; b - 3ansroit map; B - fpoBas nmennmna; I' — Kaptodens;
I'- 3epHOOO6OBHBIE

Brecennsie azoTconepkaiue yao0peHus: YBEIUIHIO COACPIKaHUE MOIBIYKHOTO a30Ta
B TIOYBE - TaK Ha HYJICBOM BapuaHTe cpeaHee cozaeprkanue azota 3,44 mr/100 r mousbl, Ha
nojyiepxkuBaroriem 2,76-4,21 mr /100 T mouBsl, Ha KHTEHCUBHOM OT 8,69 10 15,99 mr / 100 T
IMOYBEI, Ha BLICOKOMHTEHCHUBHOM CBhIIIE 26,76 Mr / 100 T MOYBLI.

B Tedenme Bereramuu B MAaxXOTHOM TOPH30HTE COJECpP)KAaHUE HUTPATHOIO a30Ta
YMEHBILIAETCS, YTO CBS3aHO C €ro mnoTpeOJeHHeM Ha pOCT U pa3BUTUE PACTEHUH U
BBHIMBIBAHHEM B MOJMAaXOTHbIE TOPU30HTHL. Tak, K MOMEHTY yOOpKH, COJAep:KaHHEe a30Ta Ha
WHTEHCUBHOM (poHE yMeHbIIHIOCh 10 ¢ 15,99 mr/100 r moussl mo 2,70 mr 100 r mouBsl, Ha
BBICOKOMHTEHCHUBHOM - ¢ 26,76 mr / 100 r moussl 10 3,47 mr / 100 r mouBsl. B moamaxoTHOM
clloe 3TH KoJieOaHus BhIpaKEHBI B MEHbBILIEH Mepe.

Ot mnpumenenusi N3oP30Kso moa oaHonetHue TtpaBbl HAOMIOAATN TEHICHIIHIO
MOBBIIICHUS] YPOKaWHOCTU CeHa TpaB. B Tekyliem rogy ¢ pocTtoMm 03 MPUMEHEHHS MOJIHOTO
MUHEPAJILHOTO YAOOpeHHUs Ha SIPOBOIl MIIEHUIE U 3epHOOOOOBBIX HE BBISBICHO MOBBIIICHUS
ypO’KaHOCTH 3epHa KynbTyp. OYeBUAHO, MPU MpUMEHEHHH |- 103bl y#AoOpeHui yxe
HaOMOANIC MaKCHMYM YPO’KaWHOCTH O3TUX KydbTyp. I[loBbIIEHHE H03bI MPUMEHEHUS
MHUHEpaIbHbIX ynoOpeHuil non xaprodensb ¢ NeoPsoKso 10 NooP9oKoo mocroBepHO moBbicHIIO
ypOKailfHOCTh KiIyOHel ¢ 268,5 mo 343,8 w/ra.
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Ha Bcex wu3y4yaeMbIX KylIbTypaxX BBISBJICHO BJIMSHUE CHUCTEM 00pabOTKM Ha HX
YPOXKaHHOCTB. YPOXKAMHOCTB MO MPOTUBOIPO3HOHHOM crcTeMe 00paboTKu Obljia JOCTOBEPHO
HIKE Ha OJHOJETHUX TpaBax IPOTHUB TPEX OCTAJIbHBIX CHCTEM OOpaOOTKH, Ha SPOBOI
MIICHUIE TPOTUBOIPO3UOHHAS M OTBAJIbHAS O0OpabOTKM TMOKa3ajdl HAUMEHBLINH pe3ynbTaT
MPOTUB KOMOWHHMPOBAHHO-IPYCHOW W JHeprocOeperamield, Ha Kaprodele JTydiiui
pe3yabpTaT Ha KOMOMHUPOBAHHOM SIPYCHOM, Ha 36pHOOOOOBBIX — MMPOTHB OTBAIBHOM.

CpenHsss TPOAYKTUBHOCTh BO3JENBIBAEMBIX KYJIBTYP B 1l 3€PHOBBIX EIUHUI[ IO
MIPOTUBOAPO3NOHHON, KOMOMHHPOBAHHO-IPYCHOM, 3SHEprocOeperarwmeidl W  OTBAIBHOU
cucteMaM o0pabOTKu coctaBmiia cooTBeTcTBeHHO 24,6; 30,1; 29,4 u 29,0 (HCPos=4,8 1.
3epHOBBIX enuHMI). [lo KOMOWHUpPOBaHHO-SAPYCHOH, 3HEprocOeperammeil W OTBAIBHOU
cucteMaM 00pabOTKM  cpelHsAs MNPOAYyKTHMBHOCTh  KyinbTyp Obwia  Omuskoil.  Ilo
MPOTHUBOIPO3UOHHON cucTeMe o0paboTKM oOHa Oblla JOCTOBEPHO HIDKE, YeM TI0
KOMOMHHUPOBAaHHO-SIPYCHOM U dHEprocOeperaroiieil CicTeMaMm.

BeiBoabl. Takum  oOpa3zoMm, 1O  pe3ynbTaraM  HCCIENOBAaHUN  TOJY4YEHBI
SKCIEpPUMEHTAJbHbIE JaHHbIE s pa3padOTKU CceBOOOOPOTOB, aJalTHUPOBAHHBIX K
arpo3K0JIOTUYECKUM THUIIaM 3eMeJb BEepXHEBOIKCKOTO peruoHa.
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BBICOKOKAYECTBEHHBIE COPTA OBCA
CEJIEKIIMHA OMCKOI'O ATPAPHOI'O HAYYHOI'O HEHTPA

KOcoBa O.A., Huxkogaaes I1.H.
(ODI'FHY «Omckuii AHL]»)

OBec B Cubupu — 3TO OJJHA U3 OCHOBHBIX 3€pHO(YpPaXHBIX KYJIbTYp. 3€pHO OBCa,
BBICOKOIMTATENIbHOE M KaJOpPUHHOE, CYMTAETCSl OJHUM M3 JIY4IIUX KOMIIOHEHTOB IpHU
W3TOTOBJIEHUH TIOJIHOLIEHHOTO KOMOMKOpPMa U C OOJBIIMM YCIIEXOM MCIOJB3YeTCsl s
nepepaboTKH Ha MHUIIEBbIE MPOAYKTHI [ 1].

IIpou3BoacTBO 3€pHAa Ha COBPEMEHHOM JTalle HEPa3pbIBHO CBS3aHO C CO3JaHUEM
HOBBIX COPTOB, C BBICOKMMH INPOJYKTUBHOCTBIO M KauecTBOM [l], 4TO sABIs€TCA OJHUM W3
TJIAaBHBIX MPHOPUTETOB cenekuuu [2]. JlaHHble 3aauM 0COOEHHO aKTYyaJIbHBI JUIS FO’KHOM
necoctenu 3anaaHol CubupH, y4dUTHIBasS OTrPaHMUYEHHOCTh BEreTAlMOHHOIO TepHoJa,
paHHEJIETHUE 3aCyXM U HEJOCTATOK TEIlIa B IIEPHUOJI HAJIMBA 3€PHA B JAHHOM PETHOHE.

KadecTBO ypo’kas 3epHOBBIX, 36pHOOOOOBBIX W KOPMOBBIX KYJIBTYp ONpeAeisiercs,
MpEeX/Ie BCEro, CoJAepKaHWeM B HUX OeNKOBBIX BemiecTB. JlepuuuT pactTurenbHOro Oeika B
HedyepHo3eMHOM 30He Poccum cocrasisier 20-25% [3]. He MeHblIyl0 posib UTPAIOT >KHUPBHI,
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WIM Macia, TaK KaK OHH SBJISIOTCA TJIABHBIM 3aIIaCHBIM IIPOAYKTOM OOJIBLIMHCTBA PACTEHUH,
a TaK)Ke YIJIeBOJbI — OCHOBHAsI COCTaBHAasl 4acTh pactenuil [4]. [1aBHBIM yriieBojoM 3epHa
SBJIETCSA Kpaxmall, HAKOIIJIEHHE KOTOPOIo OIpeNeNseT NPOAYKTUBHOCTh pacTeHUl. Bmecre ¢
TEM K YTJeBOJaM OTHOCHUTCA W KJIET4YaTKa, KOTOpas B OOJBIIOM KOJMYECTBE HAXOIUTCS B
000JI0UYKe 3epHa OBCA M TUYMEHS, YXY/ALIast €r0 MUTATEIbHBIE CBOMCTRA.

[lenenanpaBieHHAs CENCKIUS SABJISICTCS OJHUM 13 3()(QEKTHBHBIX ITyTSH BBHITOIHEHUS
aKTyaJIbHOM 3a/7adyl COBPEMEHHOW CEJIEKIIMM 3€pHOBBIX KYJIbTYp IO BHEIPEHHUIO B
IIPOU3BOJICTBO YPOKAMHBIX COPTOB C BBICOKUM Ka4€CTBOM.

B  mHacrosmee BpeMs Ha CMEHYy CTapplM  COpPTaM  [pUILIM  HOBbBIE
BBICOKOITPOTYKTUBHBIE:

Mamaru BboraukoBa. Copt BrimoueH B ['ocpeectp PD mo 10 permony ¢ 2000 r.
(matent Ne 0592) u PecnyOnuke Kazaxcran. BpicOkOyCTOWUYMBBIA K HEOIArompUsITHBIM
(dakTopaM cpeibl, KpYIsIHOTO U KOPMOBOT'O HalpaBJIEHHUS.

Tapexknii 2 — 2001 r., matent Ne 0942. KpynHo3epHbIi COpPT Ha MUIIEBbIE U
KOPMOBBIE 1I€JIU JJIs1 30HbI OJATAlTH U CEBEPHOM JIECOCTEIH.

Hptbim 21 — 2004 1., marent Ne 2102. ITnacTuyHslil copT, MPOAOBOJIBCTBEHHOTO U
KOPMOBOT'O HalpaBJIEHUSI.

CubOupcknii rososepusiii — 2008 r., mateHT Ne 4073. ['oso3epHbIiA COPT, KOPMOBOTO
Y KPYISTHOTO HaIpaBJICHUSI.

Hprteim 22 — 2009 1., matent Ne 4502. CopT oBca Ha 3eJI€HbI KOPM U 3epHOPYpaK.

Ypan — 2013 r., matent Ne 6799. CpenHepaHHuii COpPT KPYISITHOTO M KOPMOBOTO
HaIpaBJICHUS.

Iporpecc — 2013 1., marent Ne 7208. ['07103€pHBIi1 COPT, KOPMOBOT'O HAIIPABJICHHUSI.

®akea — 2018 1., marent Ne 9499. Cpemnecrniensiii copT 3epHO(PYpaKHOTO
HaIpaBJICHUS.

Cubupckmnii repryJgec — 2018 r., mareHt Ne 9503. Cpennecnensiii COPT KPyMsSHOTO
HaIpaBJICHUS.

Tapcknit rono3épubiii — 2019 r., natent 10618. CpenHecnensiii TOJO3EPHBIA COPT
KPYIISIHOTO HaIlPaBJICHUS.

Onpenenenve OHOXUMHUYECKMX I[IOKa3aTejaeil MPOBOAMIM C  HCHOJB30BAaHUEM
COBPEMEHHBIX U TPAJAMIMOHHBIX MeTOJ0B U TexHojoruil. CojaepkaHue a3oTra B 3€pHE
omnpenesui Ha aBTromatudeckom ananuzarope “KjeltekAuto 1030 Analyzer”. Koaddunuent
repecyera a3oTa Ha Oesok s 3epHa oBca — 5,7 [4]. ComepikaHue ChIPOTO KUPa OMPEACIIsIn
B anmapate CokciieTa MO pPa3HOCTH OOE3KUPEHHOTO M HE O00E3KUPEHHOTO0 OCTaTKa.
Copep:xaHue Kpaxmaia B 3epHe — HOJspUMeTpuueckuM MertoaoMm [5]. Ilnenuatocts 3epHa
ssumenst 1 oBca — 3% NaOH [6].

Martematuueckass o00paboTka MJaHHBIX MPOBEACHA METOJaMH BapHAIIMOHHOTO,
KOPPETSIUOHHOTO M ABYX(AKTOPHOTO  JUCHEPCUOHHOTO  aHAJIM30B IO  IOCOOHIO
b.A. locniexoBa [7] B mpunosxxenun Excel s TTK. Muneke ycnoBuit okpysxkatomieit cpenst (1)
paccuuTaH no metoauke D0epxapaa u Paccena B uznoxkenuun B.A. 3pikuna, B.B. Memikosa,
B.A. Caneru [8].

OBec, Kak M Jpyrue 3epHOBBIE KYJIbTYPhl, HY)K/IA€TCS B MOBBINIEHUH KOJIMYECTBA U
KauecTBa OeJka, a TakKe B YIYUIICHHH IPYTUX OMOXMMHUYECKUX MOoKa3aTenei 3epHa [21].

I[Io pesympraTam  OBYX()aKTOPHOTO  JUCIEPCHOHHOTO  aHalW3a  OCHOBHBIX
Oonoxumuueckux nokaszareneid 3a 2011-2019 rr. BbIABIEHO: Kak y IUIEHYATBIX, TaK U y
roJI03epHBIX (OpPM OBCa Ha COAEpKaHHME KpaxMmaia B 3€pHE OCHOBHOE BIIMSHUE OKa3bIBAIU
ycnoBusi roaa (68,8 + 98,5%), Tabnumna 1.
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Tabmuma 1 — Bkmag  (akTopoB B M3MEHUMBOCTH OCHOBHBIX IIOKa3aTeledl KadecTBa M
IPOAYKTHBHOCTH 3epHa 0Bca, %

[loka3zarenu xauecTBa 3epHa [Toka3zaTeny MpoIyKTHBHOCTH
Hcrounuk BappupoBaHus| OENOK | Kpaxmall | CBIpOH JKHp | TIeHYa- Mmacca 1000 |ypoxaliHOCTh
TOCTh 3epeH
rieH4aras popma
dakTop A (rozpi) 28,02 | 985 61,0 39,6 73,3 89,9
®daxtop B (copta) 56,04 0,6 31,0 26,7 7,3 5,9
Bzaumogeiicteue (A x B)| 15,04 0,8 8,0 33,7 19,4 4.0
OcraTtouHoe 28,02 | 985 61,0 0,0 0,0 0,2
rojo3epHas ¢popma
dakTop A (rozbi) 39,6 68,8 32,8 - 78,3 63,5
daxtop B (copta) 20,0 19,6 56,3 - 3,0 15,5
Bzaumogeticteue (A x B)| 40,4 11,5 10,9 - 18,7 20,3
OcraTtouHoe 39,6 68,8 32,8 - 0,0 0,8

Conepxanue Oelka y IDICHYATBIX (OPM SIBISUIOCH TEHETHYECKH OOYCIOBICHHBIM
npusHakoM (56,04%) ¢ BeicoKO# goJieii BKiIaaa yciaoBui roaa (28,02%); y romo3epHbix Gopm
JI0JIS BKJIaJ[a TO/Ia ¥ B3aUMOJIUCTBUE (DAaKTOPOB TEHOTHI X cpena ObutH paBHOICHHBI (39,6 +
40%). Jlons TEHOTUITUYECKON M3MEHYMBOCTH IO COAEPIKAHUIO CHIPOTO JKHMpa Yy TOJO3EPHBIX
dhopm coctasisina 56,3%, HO ¢ BRICOKOH noJiel BKiIaaa yciaoBuid roga (32,8%). Y mieHdaTsix
dbopM Ha coJiep)KaHUE CBIPOTO KHpa B 3e€pHE OCHOBHOE BIIMSHHUE OKA3bIBAIM YCIIOBHS T'0Ja
(61%).

VY mneHuatocTH 3epHa (PAKTOpPHl T€HOTHUI, TOJ M MX B3aUMOJCHCTBHE MPAKTUYECKU
paBHo1eHHbI (36,9 %, 26,7% u 33,7% cootBercTBeHHO). Macca 1000 3epen dhopmupoBanach
B 3aBuUcUMOCTU OT ycnoBui roma (73,3% u 78,3% y mneHdaToil u rojio3epHoil Gopm
COOTBETCTBEHHO) IMPH 3HAYUTENbHOM J0J€e B3aUMOJCHCTBUS (DAKTOPOB T'€HOTHN X cpeda
(19,4% wu 18,7%). Ilpu QopmupoBaHUN YpPOKAWHOCTH JIMMUTUPYIOIIUMHU (hakTOopamu
aBisuch  yeioBuss roaa  (89,9% wu 63,5% y 1uleHwatod U roJjo3epHoil  dopm
cooTBeTcTBeHHO). [lpu 3TOM y ronozepHoil ¢Gopmbl HabMOJANCSd 3HAYUTEIBHBIA BKIIAL
renotuna (15,5%) u B3aumoaeicTBus GakropoB reHotu X cpeaa (20,3%).

AHanu3 KOppessLUOHHBIX CBA3€H KauecTBa 3epHa ¢ MPOAYKTUBHOCTHIO (Tabmuua 10)
mokaszai, 4ro B mepuoj ucciaemaoBanmii 2011-2019 rr. nabmrogamack TecHash oOpaTHas
CONPSDKEHHOCTh KauecTBa 3epHa Kak ¢ ypokaiHocTho (I = -0,925 + -0,969), Tak u ¢ maccoit
1000 3epen (r = -0,827 + -0,861), B cBsi3u C 4eM BbIACICHHE YPOKAWHBIX TUHUN C BBICOKUM
KaueCTBOM 3€pHAa MPEACTaBISIO TPYAHOCTh. TecHas mpsiMas COMPSIKEHHOCTh MEXIY
MOKa3aTeasiMU KadecTBa 3€pHa CIOCOOCTBOBAJla TOMY, YTO MPHU CEJICKIIMH Ha TMOBBIIICHUE
coJiepKanus OeJIKa MOBBIIIAINCH KPaXMaIUCTOCTh M MaCIMYHOCTH 3epHa (I = 0,960 + 0,962),
a Taxke mieH4yarocts (r = 0,442).

Ta6J11/1ua 2 - COHpH)KeHHOCTB OCHOBHBIX ITOKa3aTejel KadecTBa 3€pHa U MPOAYKTHBHOCTHU
OBCa

[Tpu3Hak benok | Kpaxman | Ceipoii xup | Macca 1000 3epen | IlneHuaToCTh
Kpaxwman 0,953 - - - -
CeIpoii xup 0,962 0,960 - - -
Macca 1000 3epen -0,827 -0,856 -0,861 - -
IInenuaTocTs 0,442 -0,912 -0,444 0,090 -
YpoxxkaliHOCTh -0,969 -0,925 -0,935 0,830 0,125

Kputnueckoe 3nauenue kospdunuenta npu Po,os= 0,180
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Copra 1uieH4YaToi u roJio3epHBIX (OPM OBCA Pa3IMYAIOTCA MO MOKa3aTeNsiM KayecTBa
3epHa U npoAyKkTuBHOCTHU. Tak, B cpennem 3a 2011-2019 rr., copra oBca ronozepHoii Gopmbl
MPEBHIIATN N0 KAa4ecTBY 3€pHA IUIEHYaThle 0Opaslbl: MpubaBKa MO COACPIKaHUIO Oenka
coctaBisio 6,3%, mo conepxkaHuio kpaxmana 17,8% u mo comepxkanuro xmpa 3,45%.
Opnnako, Mo MpHU3HAKaM MPOJYKTHBHOCTH COpTa IUIEHYAaTOH (popMbl mMenu mpuOaBKY Haj
rosiosepabME (+ 8,3 T mo macce 1000 3epen u + 11/ra), pucyHOK.

O PeKTHBHOCTh  CENEKIIMOHHBIX, AarpOHOMHYECKHX WM  arpOTEXHOJOTHYECKUX
HCCIIeI0BaHUM OMpeesieTCs], MPEK/Ie BCero, 1o yposxkaitHoctu [9, 10]. B cpeanem 3a nepuon
MCCIIEIOBAaHUH, YPOKAMHOCTh COPTOB IUICHYATOH IpymIibl cocTaBmuia 4,67 T/ra, TOI03EpHOIN —
2,82 T/ra, Tabn. 3. B mieH4aToi rpymme cpeaHss YpoKaHHOCTh CTaHAapTHOTO copTa OpHOH
oTMeueHa Ha ypoBHe 4,26 T/ra (Lim. = 3,08...5,47 t/ra). IlpeBblmanu cTaHmapT copra
[Tamst boraukoma (+ 0,64 T/ra k st.) u Cubupckuii repkynec (+ 1,01 t/ra x st.). Copr
[Tamsatu bBoraukoBa cdopMupoBan MOBBILEHHYIO YpPOXKalHOCTh B CpPEAHEM 3a IEPHOJ]
Hcce0BaHuM 3a cueT mpeBbiiieHus ctanaapra B 2014, 2015 T 2018 rr. (+0,37...3,00 1/ra).
Copt Cubupckuii repkyiiec — 3a c4eT npeBbiiieHus crangapta B 2014, 2015, 2017 u 2018 rr.
(+0,22...3,44 1/ra).

Copra HUprem 13, Hptemn 21, CxkakyH u Paken XapakTepH30BAIUCh CpeIHEH
YpOKaHOCTBIO Ha ypoBHe craHmapta (4,21...4,34 t1/ra). JlanHBIE CcOpTa TPEBBIMIATH
CTaHJapT TOJIbKO B oTaenbHble roabl: Upteim 13 B 2018 1. (+ 0,43 1/ra K st.); UpTeim 21 B
2017 r. (+ 0,80 T/ra k st.); Tapckuii 2 B 2016 1. (+ 0,46 T/ra k st.); Ckakyn B 2014 r. (+ 0,37
T/ra K st.); @aken B 2013, 2015 u 2016 rr. (+ 0,43...+1,64 1/ra K st.).

Copt UpThitn 23, B cpetHeM, 10 YPOKaWHOCTH yeTynan ctanaapty (- 0,62 t/ra k st.).

B ronosepHoii Tpymnme cpemHss YpOXKaWMHOCTH CcTaHAapTHOro copra CuOupckuit
roJio3epHbIi oTMeueHa Ha ypoBHe 3,27 t/ra (Lim. = 2,30...5,24 T1/ra). Copt Ilporpecc
XapaKTEPHU30BAJICS YPOXKAMHOCTbIO Ha ypoBHe cranHmapta 3,07 T/ra, uMes MPEBBIINICHHUE
toapko B 2014 1. (+ 0,22 1/ra x st.). Copr JleBma ycTynmaj Mo JaHHOMY TOKa3aTelto
CTaHJApTy Kak B TeUYeHHE Bcero nepuoja ucciaenoBanuit (-0,20...-2,75 1/ra x st.), Tak u B
cpennem 3a 2013-2018 rr. (-2,11 T/ra x st.).

KauecTBo 3epHa OBca 3HAYUTENBHO BapbUPOBAIO MO TrojAaM. OTO MOATBEPKAAIOT
MHOTOJIETHUE PE3YyIbTAThl, HOJYyYCHHbIE M0 PAMOHUPOBAHHBIM U MEPCIEKTUBHBIM COPTaM: OT
8,2% (copt CkakyH) nmo 13,6 u 13,7% y ®aken u Cubupckuii repkynec. B romoszepnoit
rpymmne OeIKoBOCTh 3epHa u3MeHsuiack oT 12,7 mo 18,0%. KoppenaunoHHb aHanu3
MoKasall, YyTo coJepkaHue Oeika MpsSMO MPONMOPLHOHANIBHO CcyMmMMe Temieparyp (r =
0,320...0,968) 1 06paTHO IPOIOPLUOHATIBHO CyMMe ocaakoB (r = -0,296...-0,691).

AmnHanoruyHas KapTHHa HaOJI0/anach Mo COJACPKAHHUIO B 3€pPHE CHIPOro Kupa, (Macia),
KOTOPBIM SBISIETCS TJIABHBIM 3aMacHBIM MPOIYKTOM PACTEHHs, OINpeAesss MUTATEIbHOCTh
KaK 3epHa, TaK ¥ IPOU3BOAMMON U3 HErO MPOAYKIMH. 3HAUUTEIbHOE BapbUPOBAHUE JAHHOTO
nokasarens no rogam (Lim. 1,5...7,0% y nnenuatsix u 4,7...7,6% y rol03epHBIX).

100 B Inenuaras dopma osca
50 H I'onozepHasa dopMa oBca
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Pucynok — CpaBHUTENbHAs XapaKTEPUCTHKA OBCA IO OCHOBHBIM MOKAa3aTelIsIM KauecTBa
3epHa U MPOAYKTUBHOCTH, B cpeaHeM 3a 2011-2019 rr.
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['maBHBIM yIJI€BOJOM 3€pHa, HAKOIUIEHHE KOTOPOTO OIpEAeseT MPOIYyKTUBHOCTH
pacTteHuii, cuntaercs Kpaxmaia. Kak oTMedanoch BBIIIE, TOJO3EPHBIE COPTAa 3HAYUTEIHHO
MIPEBOCXOIAT IUIEHYATHIE TI0 TIOKa3aTeNsIM KadecTBa. Tak, KpaxMaluCTOCTh 3€pHA COCTaBIISIA
61,1% vy ronosepusix coproB (Lim. 56,0...66,2%) u 44,2% y mnnenvareix (Lim.
37,5...53,7%). B cpenneM 3a nepuoJ UCCIEAOBAHUI B IJIEHYATOM I'PYyIIEe HU OJUH COPT IO
COJICPXKAHUIO Kpaxmayna He npeBblman craHaapt (45,4%). CopepxaHueM HaHHOTO
KOMIIOHEHTa Ha ypOBHE CTaHIApTa XapaKTePH30BAIUCH copTa IuieH4arbie Mpteim 13,
Upteimm 21 u Cubupckuit repkynec (44,6...45,1%). B romo3epHoii rpymre J0CTOBEPHO
npeBbiman cranaapt copt Ilporpecc (+1,4%). YuuteiBas oOpaTHYIO KOPPEISIIIHOHHYIO
3aBHCUMOCTh KPaxXMaJUCTOCTH 3€pHAa OBCa KaK CO CPEIHHMHU TeMIIepaTypamH BO3IyXa
(r = -0,968), Tak u ¢ cymmoit ocamkoB (r = -0,691), MOXKHO cjenaTh BBIBOJ, YTO JIJIS
(dbopMUpOBaHHS JAHHOTO TIOKa3aTeNs KadecTBa HEOOXOJMMO ONTHMAIBHOE COOTHOIICHHE
TUAPOTEPMHUYECKUX MMOKA3aTEIEH.

B mHacrosimiee BpeMsi Bce 0ojiee MMPOKOE NMPUMEHEHHWE HAaXOIUT TOJO3EPHBI OBEC,
Onmaromapsi psAy TMHIIEBBIX M TEXHOJIOTMYECKHX MPEUMYIIECTB MEpes IJICHYAThIM 3a CYET
OTCYTCTBHS IIBETKOBBIX IUICHOK, YTO YIPOIIAET €ro mnepepaboTKy B KpyIy. AHaIOTHYHBIE
TpeOOBaHUS MPEIBSBISIOTCS K TUIEHYATBIM COPTaM — CHIDKEHHE JIOJH TJICHKH 3epHOBKH. B
HAIIIUX UCCIIE0BAHUAX CPEHEE CoIepKaHne TUIeHKH coctaBmiio 28,6% (Lim. 23,6...36,2%).
MuHHMaIBHOW TUIEHYaTOCThIO 3€pHa, B cpeaHeM ¢ 2011 mo 2019 rr., xapakrepusoBaics
cranmaptHeii copt Opuon (26,8%). Ha ypoBHe cranmapra copt HWptemu 13 (27,2%),
OCTaJbHBIE HCCIIEAYeMbIe COpTa 3HAYUTENBHO TIPEBOCXOIAT CTaHAApT 1O JAHHOMY
nokazarento (+1,3...+3,9%). Macca 1000 3epen mensutach ot 29,50 r 8 2016 r. (UpThim 13)
1m0 46,60 T B 2011 r. (Upteim 23) y coproB mienyaToit popmer u oT 20,50 T (Cubupckuii
roso3zepHsbiii) B 2016 r. mo 35,40 r (Ilporpecc) B 2011 r. y romozepusix coptoB. Haubonee
kpyrnHoe 3epHOo (Macca 1000 3epern 38,53 1) chopMupoBasioch B BETE€TAIMOHHBIA MEPHO

2011 r. mpu Ij = 2,90. MunumanbpHasi KpymHOCTh 3epHa HaOmomanock B 2012 u 2015 rr.
(33,75 r npu Ij = -1,88).

Ta6J'II/II_[a 3 - BBIpa)KeHHOCTI) U U3MCHYHMBOCTL Ka4u€CTBA 3€pHA U IMPOAYKTUBHOCTH COPTOB
OBCa

Copt Tlokazarenu kayecTBa 3epHa [IpoyKTUBHOCTh
Conepxa- | Comepxa- | Comepxka- |Ilmenwa-| Macca | Ypoxaii-
HHe OelKa, HHE HHE CBIPOrO | TOCTh 1000 HOCTb,
% Kpaxmaina, %| >xupa, % |3epHa, % |3epeH, %| T/ra
CopTa mieH4aTol rpynnsl
OpmuoH, st. 11,2 45,4 3,9 26,8 36,9 4,19
Wptemm 13 11,1 45,1 4,5 27,2 35,8 4,11
Wpteimm 21 10,5 44,7 3,9 28,1 37,6 4,25
Wpteimm 23 10,9 43,0 3,8 29,8 42,1 4,22
Tapckwii 2 10,8 43,6 3,5 30,7 38,5 4,07
ITamsaru Boraukosa 10,4 43,9 3,7 29,6 34,8 4,23
CkakyH 10,9 43,6 4,0 28,5 35,0 4,80
Daxen 11,4 44,6 4,1 28,2 36,7 4,53
Cubupcknii repKyec 11,2 454 3,9 26,8 40,2 4,30
Copra rosio3epHOH rpynimsl
Cubupckuii TOI03epHBIH, St. 15,9 60,4 6,7 - 27,2 3,03
[Iporpecc 15,5 61,8 6,1 - 31,1 2,67
Jlepma 16,9 60,7 7,3 - 27,9 1,91
S§ 1,20 2,30 0,80 2,10 2,00 0,50
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1. bnarogapst neneHanpaBieHHOU cenekunoHHOUW pabore PI'BHY «Omckoro AHII»
(panee CuOHUMCX), ¢ 2000 mo 2020 rr. B I'ocymapcTBEHHOM peecTpe CEeIEKIMOHHBIX
noctuxennit P® 3aperucrpuposano 11 coptos oBca.

2. B ycinoBusIX pe3KO-KOHTMHEHTAJIbHOTO Kiaumara 3anagHoi Cubupu HadIo1anoch
3HAYUTEIHHOE BapPbUPOBAHKE YPO'KaHHOCTH M OCHOBHBIX MOKa3aTeJIe KauecTBa 3epHa KakK y
COPTOB IUICHYATOMW, TaK U TOJ03EpHOH (HOpM, 4TO 0OYCIOBIICHO 3HAYUTEIILHOU J0JICH BKIaAa
yCJIOBUH rojia mpu (pOpMUPOBAHUU MCCIIETyEMBIX TTOKa3aTeseH.

3. Copra oBca royiozepHoi (opMbl XapakTepU3yIOTCs MOBBIILIEHHBIM Ka4€CTBOM 3€pHa
(+6,3% Oenka, +17,8% xpaxmama, +3,45% ceiporo >xupa) Ha (OHE IMOHMIKEHHOU
ypoxaitHoctu (-1,0 T/ra) O OTHOIIEHHUIO K IJIEHYATHIM COPTAM.

4. B Hacrosimee BpeMsi aKTyaJbHBI HH3KOIUIEHUaThie copTa. Cpeam HMCClemnyeMbIX
COPTOB JJaHHOMY YCJIOBHIO 0TBe4aroT copta Opuon u Upteim 13 (26,8 u 27,2%).
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	Қазақстан-Қытай қарым-қатынасында өзекті мәселенің бірі ҚХР азаматтарының еңбек және еркін миграциясы. Оның өзіндік себептері бар. Бастысы еліміздің Қытай тауарларына тәуелділіктің болуы. Бұл қытайлықтардың көтерме сауда, алып-сатарлық т.б. салаларда ...
	Қытай еңбек мигранттарының артуының түпкі себебі – ондағы халық санының көптігі мен үздіксіз өсіп отырған жұмыссыздық. Ғылыми болжамдарға негізделгенде Қытай 2025 жылы жалпы халық саны бойынша Үндістаннан кейінгі екінші елге айналмақ [10]. Алайда халы...
	11. Айша Қожабекова, Қытай көші-қонының посткеңестік елдерге келтірерлік қаупі қандай? / Қазақстан стратегиялық зерттеулер институты

	Қорытынды
	Сырдария өзенінің төменгі ағысындағы су ресурстарын ұтымды пайдалану  және  суарудың дамыту жолындағы қажетті қадам болып табыладыбүкіл шаруашылық құрылымын. Бұл үшін Арал-Сырдария бассейнінің алқаптық және батпақты жазықтарында шығынды болдырмау үшін...
	Для построения карты медико-экологической напряженности по дифференциации Республики Казахстан и Северного Казахстана использовалась интегральная оценка заболеваемости, разработанная в МГУ имени М.В. Ломоносова (Солдатов и др., 2015).

	- Электронные платформы – ЗУМ, Google Classroom
	Математика играет важную роль в нашей повседневной жизни. Также математика значима в современной науке, поскольку большинство наук предполагает использование математического аппарата. Поэтому в процессе обучения школьников математике возникает необход...
	В данной работе рассматривается понятие «прикладная задача» и описывается, как ее определяют различные авторы, а также каким требованиям она должна соответствовать. Далее будет рассмотрена встречаемость задач в школьных учебниках. Целью работы являетс...
	В некоторой литературе практико-ориентированные задачи трактуются, к примеру, как прикладные задачи, задачи с практическим содержанием, реалистичные задачи или повседневные. Следует понимать, что четкого, единого определения понятия «практико-ориентир...
	Исходя из вышесказанного, можно сделать вывод, что хоть и нет четкого и единого определения прикладной задачи, и у каждого автора есть свое определение, в большинстве случаев они одинаковы по смыслу. Поэтому можно сказать, что практико-ориентированная...
	Прикладные задачи должны соответствовать определенным требованиям. Т.А. Шукурзод, А.Ш. Комили и Х.М. Гулов [5] в своей работе отмечают, что каждая практическая задача должна соответствовать определенным условиям: во-первых, она должна отображать объек...
	М.В. Егупова [6] разделяет требования, предъявляемые к прикладным задачам, на две группы. К первой группе требований относятся проблемы, связанные с описанием задач (в задаче должна указываться связь математики с другими науками, ситуация должна быть ...
	1) решение задачи должно быть в рамках изучаемого теоретического материала;
	2) математический аппарат должен быть основой решения;
	3) числовые и фактические данные задачи должны соответствовать существующим на практике и в реальности;
	4) задачи прикладного характера вместе с задачами, широко применяемыми в преподавании математики, должны образовывать единое целое.
	ТҰРАҚТЫ ДАМУ, АГРОӨНЕРКӘСІПТІК КЕШЕНДІ ЦИФРЛАНДЫРУ ЖӘНЕ АУЫЛ ШАРУАШЫЛЫҒЫ ӨНІМДЕРІНІҢ ҚАУІПСІЗДІГІ/
	УСТОЙЧИВОЕ РАЗВИТИЕ, ЦИФРОВИЗАЦИЯ АГРОПРОМЫШЛЕННОГО КОМПЛЕКСА И БЕЗОПАСНОСТЬ СЕЛЬСКОХОЗЯЙСТВЕННОЙ ПРОДУКЦИИ
	СОЛТҮСТІК ҚАЗАҚСТАН ЖАҒДАЙЫНДА АСБҰРШАҚ
	СОРТТАРЫН СЫНАУ
	Ахметов М.Б., Аукенов К.Б., Оразмаханов Ш.А.
	(М. Қозыбаев атындағы СҚУ)
	Біздің еліміздегі негізгі бұршақ тұқымдас дақыл әрдайым асбұршақ болды. Ол жоғары азықтық және мал азықтық қасиеттерімен ерекшеленеді. Асбұршақты басқа бұршақ тұқымдас дақылдардан ерекшелейтін құнды сапалық белгілеріне келесілерді жатқызуға болады: жо...
	Асбұршақтың вегетациялық мерзімінің қысқалығы оны екпе сүрі танаптарында қолдануға мүмкіншілік береді. Тамырындағы түйнек бактериялардың көмегімен топырақта атмосфералық азотты бекіту қасиеті оны көптеген дақылдар үшін, әсіресе жаздық дәнді дақылдарға...
	Асбұршақ – бір жылдық шөптесін өсімдік. Тамыр жүйесі кіндікті, жақсы бұталанады. Сабағы домалақ, сирек төрт қырлы болады, іші қуыс, жеңіл жатып қалады, ұзындығы 30 дан 150 см дейін. Жапырақтардың негіздерінде жартылай жүрек пішінді өте ірі бөбежапырағ...
	Асбұршақ тұқымынан азық-түлік және жануарларды азықтандыруға арналған құрама жем дайындалады. Сонымен қатар, жануарларды азықтандыру үшін жасыл массасы, сабаны, қалдықтары, тазалау мен қайта өңдеуден кейін қалған қосымша өнімдері қолданылады [2].
	Соңғы үш жыл төңірегінде Қазақстанда асбұршақты және жалпы бұршақ тұқымдас дақылдарды өндіруде алға жылжу тенденциясы байқалады. 2017 жылы 100 мың га аумақтан 131,2 мың тонна өнім жиналды, 2018 жылы 101,5 мың га 136,5 мың тонна өнім алынды, ал 2019 жы...
	Кез-келген ауыл шаруашылық дақылдың өнімділігін арттырудың бірнеше жолы бар: дақылдың жаңа сорттарын сынау және жерсіндіру, өндірудің жаңа технологияларын шығару. Асбұршақтың Қазақстанда кең таралған жаңа сорттарына: Воряг, Аксайский усатый 55, Ямальс...
	Біздің зерттеу жұмысымыз асбұршақтың жаңа сорттарын сынауға бағытталды.
	Танаптық тәжірибелер М. Қозыбаев атындағы Солтүстік Қазақстан мемлекеттік уиверситетінің Агробиологиялық станциясында жүргізілді. Агробиологиялық станция Солтүстік Қазақстан облысының қызылжар ауданында орналасқан. Станцияның топырағы сілтісізденген қ...
	Зерттеуге бұршақтың 5 сорты алынды: Ямал 2, Shi Wan 1, Shi Wan 2, WD-13-24, WD-16-06. Ямал 2 сорты бақылау дақылы ретінде. Қалған төрт сорт қытай селекциясының өнімі болып табылады.
	Зерттеудің мақсаты аталған сорттарды Солтүстік Қазақстан жағдайында өндіру, Қытай селекциясының сорттарының өнімділігін бақылау сортының өнімділігімен салыстыру және дақылдардың дамуындағы фенологиялық кезеңдерді анықтау болды.
	Зерттеу жұмыстары 2019 және 2020 жылдары жүргізілді. 2019 жылғы егістердің алғы дақылы рапс болды, ал 2020 жылы жүгеріден кейін себілді. Тәжірибені орналастыру кезінде Солтүстік Қазақстан жағдайында асбұршақты өндіруге арналған ұсыныстар негізге алынд...
	Дақылдың өсуі кезінде келесі бақылаулар мен есептер жүргізілді:
	1. «Ауыл шаруашлық дақылдардың сорттарын сынаудың мемлекеттік әдістемесіне (2000 ж)» сәйкес фенологиялық бақылаулар;
	2. Биометриялық көрсеткіштер толық пісу кезеңінде анықталды – өсімдіктердің биіктігі (см), өсімдіктердің бітіктігі (дана/м2), бұршаққап ішіндегі бұршақтардың саны, дана;
	3. Өнімнің құрылымын анықтау: өнімді сабақтардың саны (дана/м2), бір бұршаққап ішіндегі тұқымдардың саны (г); 1000 бұршақтың массасы (г), өнімділік (ц/га);
	4. Өнімді жинау қолмен жүргізілді, мөлтектің биологиялық өнімдігі барлық өсімдіктерді өлшеу әдістемесімен жүргізілді (П. Горин, 1976).
	Алғашқы өскіндер маусымның 5 пайда болды, жаппай көктеу 7 күні орын алды. Өскіндердің кеш пайда болуы мамырдың соңғы онкүндігінде жауын-шашынның болмауынан және тұқым сіңіру тереңдігінде топырақ ылғалының аз мөлшерде болуымен түсіндіріледі. Тұқымдарды...
	1 кесте. Асбұршақ тұқымдарының танаптық өңгіштігі, %.
	Өнімнің есебі 4-5 қыркүйекте, дақылдың толық пісуі орын алғаннан кейін жүргізілді және сорттар бойынша келесі нәтижелер алынды (кесте 2).
	2 кесте. Сорттар бойынша өнімділік және құрылымдылық көрсеткіштерді қалыптастыру
	Өсімдіктердің биіктігі бойынша ең жақсы көрсеткіш Shi Wan 1 сортында болды - 86 см, бірақ бұл көрсеткіштің кері әсері толық пісу кезеңінде анықталды, тәжірибе алаңының орман екпелерімен қорғалуына қарамастан сорт жатып қаллуға төзімсіздігін көрсетті. ...
	1 өсімдік бойындағы бұршаққаптардың саны бойынша ең жоғары көрсеткіш WD-13-24 сортындда болды және 6,8 дананы құрады. Жақсы нәтижені бақылау сорты да көрсетті 6 дана. Ең төмен нәтиже Shi Wan 1 сортында болды – 2,7 дана, бұл себеп сорттың төмен өнімділ...
	1 бұршаққап ішіндегі бұршақтардың саны бойынша ең жоғары көрсеткіш Shi Wan 1 сортында 6,2 дана, ал ең төмен көрсеткіш Shi Wan 2 сортында – 3,5 дана болды.
	Өнімділік бойынша ең жоғары көрсеткіш WD-13-24 сортында болды және 35,91 ц/га құрады, ал ең төмен өнімділік Shi Wan 2 сортында 14,5 ц/га болды.
	Жалпы зерттеудің қорытындысы бойынша шет елдік 2 сорт жоғары өнімділік көрсетті WD-13-24 және WD-16-06, бақылау танабымен салыстырғанда айқын басымдылықты көрсетті және қосымша өнім сәйкесінше 13,01 және 9,2 ц/га құрады. Егер өнімділікті қалыптастыру ...
	Алдағы уақытта аталған сорттар бойынша зерттеу жұмыстары жалғастырылатын болады. Бастапқы мәліметтер бойынша WD-13-24 және WD-16-06 сорттары өте жоғары өнімділік көрсетуіне байланысты перспективті сорттардың тізіміне еңгізуге болады. Болашақта аталған...
	Әдебиет
	1. Можаев Н.И., Серекпаев Н.А. Кормопроизводство. Астана: изд. Фолиант, 2010.
	2. Посыпанов Г.С. Практикум по растениеводству. Москва: изд. Мир, 2004.
	3. Сыздыкова Г.Т., Малицкая Н.В. Современные технологии возделывания сельскохозяйственных культур в Северном Казахстане. Петропавловск: изд. Северный Казахстан, 2019.
	(М. Қозыбаев атындағы СҚУ) (1)
	В состав композитной смеси нами была включена кукурузная мука, которая широко используется в питании многих народов и благодаря этому многие ее свойства исследованы. Известно, что ее потребление в пищу способствует укреплению иммунитета, благотворно в...
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