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brokueiin anramkel per OMTKOWH YFBIMBIMEH Oipre maiga Ooiuel, Oipak Kasipri TaHIa OHBIH
KOJIIAHBLIYbl KPUIITOBAJIIOTA CAJaChIMEH FaHA IIEKTEIMEW Ii. biIoKuehHHHIH aepeKTepl Kayirci3 Typie
caKTay epeKIIeNiri ayTeHTUQHKalus MeH BepuduKanusra apHairaH miardopManapapl KYpyabl MyYMKiH
Oepexi.

Ocel Makanaza eHiMAepAl BepudUKalusAIayFa apHaJIFaH KoJTaHOa o3ipieyiHiH yaepici
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TOpBIHA KOocaabl. MoOWIBII KomanOa KOMETIMEH Ke3 KEJTeH MaimamaHymIbl eHIM Typaslbl IepeKTepi
OHBIH IITPUX-KOJbI apPKbUIbI TEKCEPE alajbl.
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Kulikov V.P.1, Kazanbayeva A.S'., Iklassova K.E.!
!Manash Kozybayev North Kazakhstan State University, Petropavlovsk, Kazakhstan

THE STUDY OF ENTROPY APPROACH THE CHARACTERISTICS OF THE
TRAINING AND CERTIFICATION SYSTEM

Abstract. Recently, many publications have been issued on improving the quality of
education and the need to introduce unbiased assessment of this quality. Often, assessments of
the training/education quality are considered both in a simplified and traditional way. The
discourse is mainly related to assessing only the individual achievements of students and to the
procedures of licensing, certification and accreditation of educational institutions. The problem
of assessing the quality of higher education is much deeper and serious. This article proposes to
form characteristics of the educational achievements quality through an entropy approach. The
objective of the research outlined in this article is to solve the problem using the example of the
“entropy” scheme of correction of the concept of educational achievements external assessment
(or other large-scale testing of knowledge) based on the results and analysis of outcomes of the
regular student sessions. Also in this paper we studied the problems of development of
evaluation of learning results by testing.

For any educational institution of the Republic of Kazakhstan (not statistically confirmed
but derived from the personal experience of the authors), model assumptions are specified as
follows:

A) As a rule, all three control subsystems: input (dropout), current (regular) and output
(final) are implemented.Here we should note that “unloading” of the processrecording fordata
processing, as a rule, represents a separate problem.

B) As a rule, “elimination of ballast” documents is either not performed or does not have
any cause-effect relations with ensuring the declared quality of subsystems functioning.

C) As a rule, the pool of documents passively reaches some level of redundancy in anit-
happened-accidently way.

Key words: training system, test management, quality assessment, control, entropy,
educational achievements.

Introducation external evaluation of educational

The system of testing the training results  achievements (VOUD) and state final
has been transformed in the direction of  certification.
quality control of education. It should be The problems of formal description of
emphasized that the introduction of innovative  training system processes and certification
educational technologies in  continuing  through testing approach were considered in
education is becoming an increasingly the studies of J. Julliand, O. Kouchnarenko, P.
effective tool for professional development. A. Masson, G. Voironin Test Generation from

Tests can be used at any stage of  Event System Abstraction to Cover Their
training. Some of them are designed to assess ~ States and Transition; H. Bride and J.
the readiness of students to learn a new  Julliand, P. A. Masson in Tri-modal Under-
training course, others are aimed to identify =~ Approximation for Test Generation; P.
specific gaps in knowledge of students in  Godefroid in Compositional Dynamic Test
order to plan the necessary targeted corrective ~ Generation; P.-C. Bue, J. Julliand and P. A.
work, and some are used to predict the further ~ Masson Association of Under-Approximation
learning process. Basic testing includes input,  Techniques for Generating Tests from
current  andprogresschecks, and interim  Models; P. Godefroid, N. Klarlund and K. Sen
certification for each discipline, including in DART: Directed Automated Random
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Testing; N. Tillmann and J.DeHalleuxin Pex-
White Box Test Generation for NET[1], [2],
[3], [4], [5]. [6], as well as at the presentation
of R. Majumdar and K. Sen at the
international conference with the thesis of
Hybrid Concolic Testing [7].

Calculation of entropy and studies in
this field have been examined in the following
papers: C. E. Shannon, A Mathematical
Theory of Communication; C. E. Shannon,N.
Sloane, A. Wyner,Collected Papers; 1. V.
Toranzo, J. S. Dehesa, Exact Shannon
Entropies for the Multidimensional Harmonic
States; C. Tsallis, Possible Generalization of
Boltzmann-Gibbs Statistics; P. A. Bromiley,
Shannon  Entropy,Renyi  Entropy, and
Information [8], [9], [10], [11], [12].Besides
A. Arold, J. Antonio Carrillo, L.
Desvillettes, J. Dolbeault, A. Jingel, L.
Claudia, P. A. Markowich, G. Toscani and C.
Villani in their workcalled Entropies and
Equilibrium of Many-Particle Systems: An
Essay on Recent Research stated that in recent
years entropy methods have proved to be
effective as a tool for understanding the
qualitative properties of physically based
models, for exact numbers and for a more
mathematical understanding of nonlinear
partial differential equations[13].

Informational entropy

Complex socio-informational systems
have, as a rule, a developed document
management structure. At the same time, they
support it following traditional approaches,
evolving from paper-based technologies to
paperless ones, preserving the corresponding
rudiments (for example, paper consumption
tends to increase).

It’s interesting to consider a whole
range of issues on analysis and construction of
the document flow of an optimal structure for
the subject area which uses the appropriate
pool of documents as if the evolution has
already occurred, or the system is initially
optimal in a system-wide sense.

Let’s consider the training system from
a general perspective including the following
subsystems:

- input control (drop-out);

- current (regular) control;

- output (final) control.

216

We shall introduce here assumptions/
presumptions of the model.

A) At least one of the subsystems must
be implemented and regularly operated. In
other wordsit is possible to keep processes
records in the form of both a documentary
cross-section at a particular time and a series
(versions) of documents that have evolved
over time.

B) not only the subjects of training, but
also the documents used in the processes are
subject to dropout if those have not provided
the necessary level within the relevant
subsystem.

C) The pool of documents has exactly
such redundancy thatis actually applied one
way or another (irrelevant documents are
applied with zero-probability, i.e. they are
actually absent).

So, out of all documents N(t) onlya part
of documents of certain volume n,;(t) is used

simultaneously or in a time series (session).

Symbols options:

- the first index marks the subject and
the second goes to a series in which the
corresponding volume of documents is
applied;

- the first index marks the time sample
and the second corresponds to the subject to
which  the corresponding volumes of
documents at this stage (time sample) were
applied.

A reasonable assumption onergodicity
makes it possible to identify the averaging
over time and over the ensemble. Moreover,
stationary ergodicity makes it possible to
identify a) the average characteristics
determined on the basis of observation of
many similar systems at the same time, and b)
the time averages determined on the basis of
observation of one of these systems for a
sufficiently large number of subsequent
moments of time. Hencethe interpretation of
n,;indices is of no importancefor the systems

that behave themselves stationary-ergodic, as
the average for time or for the observations
ensemble shall match.

On  determining  the intensities

i) R
p;(t) = % E‘;;-pz-}- =1, we formulate the
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ideal behavior of the system as the evolution
of the entropy S of the document sapplication
S—extr, subject to all the rules of the
subsystem functioning.

Control systems are accompanied by the
formation of indicators reflecting the content
of control, expressed in quantitative form.
This means that there is always a set of
indicators in the volume R, given in the form
of  functions of some  qualitative
characteristics of the processes,

f(x;;).'=1, R, where x_; is the content-based
characteristics of the interaction of subject i

with the flow of documents jof the described
subsystem. Characteristics of x,; in integrated

form are important to the system for decision-
making on  subsystem  improvement.
Usuallythe average characteristics E,are

available (or assigned). Then the optimization
problem can take the form: S—»max
S piife(x;) = Eforanyrr=1,R T¥p; = 1.

The solution of the problem (in terms of
assessing the entropy of document flow in the
system) will determine the plan of intensity of
documents application based on the
achievement of the planned indicators.

A typical solution of the above problem
involves the introduction of the Lagrange
function with undefined multipliers (we take
into account all R requirements). The
Lagrangefunction with undetermined
multipliers of Lagrange o, 5_is as follows:

L(pijB,) =5 — o Zpy; — 1) = X, B.(ZNpis£- (%) — Exdonsidered  as

The distribution of p,; by the criterion
of the entropy extremum is the solution of a
set of differential equations: L =9 Entropy

S can be explicitly written in the way of
Shannon, Tsallis or Renyi[14].

The complexity of the study of
thiscoupling of Lagrange multipliers is
determined by the non-triviality of

dependence of f(), which introduced a single
indicator E. On receivinga couple of Lagrange
multipliers that arecalculated, for example,
using approximate approaches, it is possible
to clearly identify all milestone volumes of
documents in a stable control system in each
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moment of time (or the layout of volumes into
the subjects of control), and also to predict
how the indicator E will affect the status of

any of the subject (document) in the
subsystem.
As a rule, testology and paper

examination are based on the equally probable
distribution ~ of exam  questions/tasks.
Specifically, there are test tasks/questions that
are almost unclaimed, there are no statistics
on them, and, accordingly, it is statistically
impossible to assess their quality with all the
ensuing risks of dropout and control errors.
Andes long as XV p, =1, then on

defininge = TV p,; f(x;;) we finally get the
coupling formula (q, E, a, B):

1

Reading:
E — indicator;

g — Renyi factor;

o —Lagrangemultiplierforintensity
metering;

B —Lagrangemultiplierforindicator
metering;

the coupling formula (g, E, o, PB)
literally means that the only quality indicator
“averagely” can be successfully replaced by
the Renyi entropy parameter.

Moreover, allowing the selection of o
andBp when =0, the entropy can be
“structural” and actually
expressed by the formula § = logN. It would

be a Hartley formula if we took equal
probability distribution pijj(as in the case of
Shannon formula and, as mentioned above,
due to the usual practice in the examination or
test control). However, here it is only a
coincidence due to the “appropriate” division
of the subsystem documents structure and it
does not imply equal intensity.

Besides:

- declaring the Renyi entropy with q=0;

- reducing the volumes of documents
(proportionally increasing their number) of
the subsystem under the scale parametere in
such a manner that the entire document pool
can still be associated with indices indicating
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the connection of sub-documents of different
volumes with the newly split evaluation
procedures;

- assuming the existence of a numerical
limit indicating the generalized Renyi fractal
dimension we obtain the Hausdorff
dimension characterizing the fractality of the
structure of the evaluation documents
subsystem[15]. This fractality of documents
pool is uniquely useful for efficient scaling of
materials for evaluation with increasing
number of subjects or number of sets.

Aim of the entropy correction

Let’s consider the subsystem of
External Evaluation = of  Educational
Achievements (VOUD):

- 4 sets of tasks for 25 questions;

- each question is assigned to groups of
5 to 8 potential answers;

- each group contains 1 to 3 answers
marked as “correct”;

- the result of the VOUD for the
certified persons shall be the accrual of points
for the selection of marked options in the
range from 0 to 200.

- the only criterion of £ = Y p,; f(x,;)
is the condition: the proportion of Z subjects
must score at least W points, which can be
interpreted as the “average”set of points for
the certified points not lower than the
threshold ofE>W.

We shall assume that the values of Z
and W do not change with the increase in the
volume of subjects (it is consistent with the

VOUD practice), and the function f(x;;) is as

follows:
- argumentx,; plays the role of the

“meeting”event of the certified lot with a
sample of tests;

- substantially f (x_ij ) represents the
result for the i"lotofthe certified persons from
all test pool N (the lot can consist of the only
certified person) of the j™ sample of the test
documents made by rules of an external
assessment of educational achievements;

- functionx;from each xis non-

negative.
Then f(x;;)can be assumed constant,

that is equal to E (E>W), which follows from
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E =X py; f(x;;) taking into account the
normalizing constraint £ p,; = 1.

For example, such interpretations of
“almost incredible” WOOD certification
processes are possible:

I) the situation is formed in an
unnatural way, through the artificial creation
of the certified lot. In particular, all unable
(unwilling) to be certified “receive” sick leave
instead of the VOUD test. We have a situation
of equal f(x;) (if those capable to pass

VOUD test answer only to a threshold level
E). This corresponds to a situation of equal
p;;for  Shannon-Hartleyentropy  function

S = log N(interpreted as extremely

undefined), but it leads to the guaranteed
E>W. In other  words, “equally
possible”testologyapproach gives, however, a
guaranteed result.

P)“dummy”VOUD certification. There
is only one p;; value other than zero (and

equal to one): the process has an absolutely
regular basis, since even the entire test pool
presented to a single group with
x;;Characteristics of “test experts” (assisting

the certified personsin an unauthorized way)
always gives an indicator equal to the expert
E>W.

However, the elimination of 1) and P)
situations (i.e. the ability to “clean up lists of
certified persons with sick leaves” and/or
actually be certified be the “experts”) will

lead to a change in the values of f(x;;)and in

the evaluation of entropy. Indeed, any
distribution of p,;, different from uniform,

provokes non-constant f(-}, since nonzero E
gives correlation ofpandf(-}in the
interpretation  ofpand  f(-)as  random
variables. The substantive requirements of
VVOUDinclude the requirement of hitting two-
dimensional random variable
E(,) = Z¥(p,;f(x;;) & E;)in the ellipse of
dispersion[16], parameterized by Z and
Whvalues.

The analyzed above 1) and P) cases of

VOUD certification processes in the proposed
interpretation perform an artificial reduction
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in the variance of the scatter of results with
the mean shift in the direction of the
maximum. Therefore, 1) and P) can be
recognized by comparing the entropy values
calculated from both the session results and
the VOUD results. The “artificiality” of the
I)situation IS equivalent to
the“mastermindness”of the P) situation (and
both are different from the session situation
when, all are attested independentlyone way
or another), while the role of entropy in the
first shall belong toRenyi entropy with g-
parameter calculated from the level of E
index, based on W E = Z¥. p,; f(x;;), EXW).

Let’s consider a model example.

Let’s say a small group of 3 people
takes a session:
everyappraisee answers to 100
questions out of 300 questions in the total
base volume;

- at the same time, 34, 33 and 33
questions have 5-8 answers with, respectively,
one, two and three“correctly”-marked
answers;

- the documents of the test record are
atomic (the atom is equal to one question),
and:

Vp; (0,1/300,2/300,3/300}, a
f(x;;)e(0,1/3,2/3,1,4/3,5/3,2} for a
session;

Vp; £{0,1/200,2/200}, a

f(x;;)ef0,1/2,1,3/2,2} for VOUD (C-
student is “hidden”);

- a “C-student”, who always puts only
one check-mark, barely gains a total of 100
points and passes the session, is not involved
in VOUD (has a supporting document);

- a “B-student” never selects three
marks, passes the session and VOUD;

- an “A-student” is not afraid to lose
points by choosing “extras” (wrong answer),
hoping to score the highest possible score,
successfully passes the session and VOUD.

SummarizingZ3™ p,.f(x;;)we  can
calcualte:
SE) Shannon

Entropys = —EE.EJF’D pijlogp;;.
The value of the Shannon entropy:
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- for the session (calculations for three
participants) is in the range from
10g(300)~8.23 (limit case when everyone
answered different questions) to
3l0g(33,(3))~15.18 (limit case when all
answered one set of questions);

- forvOUD (similar calculations for two
participants)  from  log(200)~7.65 to
2log(50)~11.29.

So, intervals [8.23; 15.18] and [7.65;
11.29] give overlapping, so we have:

- thesession situation indistinguishable
from that of VOUD’s, if p,distributionsare

completely independent;
ifp, ;s are of the same type, for example,

the questions did not match with anybody, the
“session” will give the value of the entropy
strictly greater than the entropy of VOUD.

RE) RenyiEntropys, = lqu logZ3° ;.

Similar calculations give intervals of
[3.47; 8.23] and [4.64;7.65], respectively, for
the session and for VOUD, and an
indistinguishable situation, except for “the
same type” (as for Shannon entropy).

We shall note that the upper Renyi-
evaluation of intervals does not depend on q
and coincides with the lower Shannon-
evaluation, which is obtained for the
minimum possible set of documents (test
items) — when all test takers receive the same
100 questions (such evaluation estimates give
the results of a trial VOUD-testing on a single
variant of tasks).

TE)

TsallisEntropys,

1 N 4
o (=2 ).
Tsallis entropy, as is known[2], reaches

Nty .
— for g>1 in the case

of equally probable distributions, that is at
pii=1/Nfor the model example. Value of the
entropy:

- ISN=300,S~8.23for the session atgx~1;

- iISN=200, S~7.65 for VOUDatg~1.

If the questions in the test at least
partially coincided, Tsallis entropy drops
markedly up to S~4,61both for the session and
for VOUD.

a maximum of 5 =
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In this case the situation looks similar to
the one described above, as variety of
combinations of tasks reduces atVOUD (part
of the test books will not be distributed for the
reasons mentioned above). It may be worth
splitting the test task into a documentary set
of question-answer pairs, taking into account
the fact that some pairs will require a
meaningful “hint” because of the internal
dependence of the answer options previously
combined with the question. Tsallis entropy
with  g=lparameter is usually applied
specifically for such options.

The “entropy” scheme of replacement
of the VOUD concept (or other external check
of residual knowledge) by results of the
session results analysis is proposed here.

1. The value 5; of the Renyi entropy is

chosen from the internal points of the
overlapping intervals, for example, on the
basis of correspondence to the value of E
indicator. If talking aboutthe model example,
this shall be not lower than 4.64, and the
possible choice of the upper level equal to
7.65 allows the variation of ¢ parameter
within a wide range without fundamental
influence on the result.

2. A pool of documents is
collectedfrom the database of test tasks used
at the session, the statistics on which gives
exactly the selected entropy value 5.

3. The results of the appraiseesare
surveyedon the constructed pool.

The session databases contain the entire
range of the appraisees (there is no effect of
replacing the test with a sick leave), and there
is no specially selected group of “experts”that
“enhances” the results (the testing during the
sessionis under video surveillance; moreover,
it is possible to effectively record the process
by side sources of information [17]).

4. The results on the sample pool are
averaged according to the VOUD
requirements.

5. Repeated testing in the form of
“VOUD-session”on the session basis at the
graduation course and recording among
othersnew (repeated) results according to the
proposed scheme (1.-4.) shall assess the
sustainability of the results following the
criterion of the “residual” knowledge.

Consideration

We shall note here (not statistically
proven) that since de facto the VOUD
database consists of session materials of the
main universities of the Republic of
Kazakhstan used for their certified
enrollment, the scenario (1.-4.) actually
occurs (in the absence of entropy evaluations
there is no guarantee that the scheme of the
most unsuccessful version of the sample/test
pool is not implemented).

We shall emphasize that the model
calculation is given only for the ease of
checking the calculations, all the conclusions
and suggestions do not change for any more
voluminous and realistic situation.

Conclusion

Indicators reflecting the content of the
control in an average quantitative form are
formed in systems of knowledge control.
They are usually given as functions of the
characteristics of the processes and explicitly
or implicitly take into account or tend to take
into account the “typical” manifestations,
assuming data with stable characteristics that
are statistically significant and sufficient for
the analysis. The paper shows the availability
and possibilities of other methods of analysis,
based primarily on entropy characteristics,
less demanding on the volume and quality of
data and, at the same time, actively using, for
example, materials already available in the
system and the generally accepted document
flow. New entropic approaches may be used
in the control system for decision-making on
its improvement.
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Anparna. CoHFBI yakbITTa Oi1iM Oepy camachlH apTThIpY JKOHE OCBI CallaHbIH 00BEKTUBTI OarachiH
€HI13y KaKETTUTIr Typajbl KOITereH kapusiaHbIMAap naiga Oonasl. JKui OKbITY/OiniM Oepy carachiH
Oaranay >KEHUIIETIAreH XKoHE ASCTYPIl TypAe KapacThIpbliaibl. OHrIME HETi3iHeH OiliM amylbuIapabiH
JKEKe JKeTiCTIKTepiH Oaramay xoHe OimiM Oepy MeKeMmelepiH JHLEH3UsUIay, aTTecTaTray KoHe
aKKpEeIUTTEy pociMaepi Typaibl FaHa Kypim *kaTeip. JKorapsl OigiM Oepy camacklH Oaraiiay Moceneci
TEpPeH Ae opi Kypaeni. byl Makagana OKy JKETICTIKTEpIiHIH calla CHIIATTAMAChIH SHTPOMUSIIBIK TICLI
apKbUIBl KaJBIITACTHIPY YCbIHbUIAAbL. Ochl Makanaja YCBIHBUIFAH 3epTTEyIiH MakKcaTbl KapamnaibiM
CTYZICHTTIK CECCHSUIAP/bIH HOTHXKEJIEPI MEH KOPBITHIHABUIAPHIH Tajijay OOWBIHINA OKY JKETiCTIKTepiH
ceIpTTaii Oaranay (Hemece OimiMai Oacka Ja >kanmaid TeKCepy) TYKBIPHIMIAMACBIH TY3€TYyIliH
«OHTPOMHUSIIBIKY CXEMACHIHBIH MBICAIIBIHAA MiHAETTEPII 1IelTy OOJIbIN TaObLIaIbl.

Tyiiinai ce3nep: okbITY XKyiieci, TecTineyni 0ackapy, camansl Oaranay, Oakpuiay, SHTPOIHS, OKY
JKETICTIKTEPI.
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M. Kossibaesa, r.ITerponasnosck, Kazaxcran, akazanbaeva83@mail.ru

Hxnacopa Kaitnmwkaman  EcumcenmToBHa, gokTopaHT  Kadenpsl  «HHpoOpMaIOHHO-
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AHHoTamus. B mocienHee BpeMs MOSBUIOCH MHOXECTBO IMyOJIMKAI[MM O MOBBIIICHHH KauecTBa
00pazoBaHMsi 1 HEOOXOAMMOCTH BBEICHUS OOBEKTUBHBIX OIICHOK JTOTO KadecTBa. 3a4acTyi0 OICHKH
KauecTBa 00ydYeHUs/00pa30BaHUsl PACCMATPUBAIOTCS U YIPOIIEHHO, W TPAJAULIMOHHO. Pa3roBop umer, B
OCHOBHOM, IIMIIb OO0 OIICHKE WHAWBUIYAIbHBIX JOCTIDKEHUH OOydYarommxcs H O MpoUeaypax
JIUIICH3UPOBAHMsI, aTTECTAllMM W aKKpPeAUTAllMK 00Opa3oBaTeIbHBIX yupexiacHuid. [Ipobiema olLieHKH
KauyecTBa BBICIIETO 00pa30BaHUs U Ty0Oxe, U cepbe3Hee. B MaHHOM cTaThe XapaKTEPUCTHKY KavyeCTBa
y4eOHBIX JIOCTMKCHHMH Tpejuiaraetcs (GOpMHUpOBaTh 4epe3 JHTPONMUHBIA moaxoxd.  llembio
UCCIICJIOBAHUS, TIPEJACTABICHHOIO B JaHHOW CcTaThe, SBIAETCS pEIICHHE 3a7adyd Ha MNpPUMEpE
«QHTPONUITHOW» CXEMBI KOPPEKIIMHA KOHIIEHIIAN BHENTHEW OIEHKHA YYEOHBIX MOCTIDKCHHH (WIH WHOM
MacCOBOH MPOBEPKH 3HAHWH ) MO pe3yJibTaTaM aHAJIN3a UTOTOB OOBIYHBIX CTYJACHUECKUX CECCHIA.

KuroueBrble cjioBa: cucTeMa o0ydeHus, yIpaBiecHHE TECCTUPOBAHUEM, OLICHKA KaueCcTBa, KOHTPOJIb,
SHTPONHUS, YICOHBIC TOCTHKCHHUS.

Cmamus nocmynuna 6 pedakyuio 19.06.19. Akmyanusuposana 16.09.19. Ilpunama x nyoauxayuu 27.09.19.
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WEB DEVELOPMENT PROCESS APPLICATIONS FOR WORKING TIME ACCOUNTING

Ismagulova Zhuldyz Sauelhanovna, candidate of technical Sciences,associate Professor
ofKazakh academy of transport and communications named after M. Tynyshpaev, Almaty,
Kazakhstan,zhulduz66 66@mail.ru

Nurgulzhanova Assel Nurgulzhanovana, candidate of technical Sciences,associate Professor
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Nazarbayev Tamerlan Galievich, master studentof Kazakh academy of transport and
communications named after M. Tynyshpaev, Almaty, Kazakhstan,nazarbayev.nt@gmail.com

Abstract. The article describes the application development process. The current MeteorJs
framework has been studied. The process of choosing a programming language is considered. The
process of starting development is studied in detail, the process of working in the application is described.
Were conducted basic tests for security and resistance to external threats. In the presentation of the
framework, new and modern methods are described which are used in modern web programming.

The developed application allows you to record the labor of employees. To work in the
application, you need to log in and go to the time accounting section, then click on the start of the day and
enter your initial action. Then you need to continue to fill in all the days. After confirming the work card,
the supervisor reviews and will either approve or cancel the work done. And at the end of the month, a
general work card is compiled.

The head of the company can register his company in the project, for this it is necessary to
register by specifying the email. Then he must add the operating units and the structure of his company,
add employees to each of them and assign to each unit his manager. Next, users receive a message about
the need to enter an individual password. System ready to work. Also, were conducted the necessary
stress tests of the application, and security tests. No vulnerabilities were detected during these tests. The
application proved to be extremely reliable and optimized. In the course of practical tests, the same
problems have been identified.

Key words: Web app, design, meteorJS, JavaScript, EcmaScrypt, BlazeJs, MongoDB.
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1Kazaxckas akagemus TpaHcnopTa U KoMmMyHuKanuid uM. M. TeiHbimnaesa, r. Aamatsl, Kazaxcran

IMPOLECC PABPABOTKHA WEB - IIPUJIOKEHUSA 110 YYETY PABOYEI'O
BPEMEHHM

AnHoTanusi. B crathe paccMoTpeH mporecc pa3paOOTKU MPUIIOKEHUs. bwln m3yueH
akTyaibHbIN (peiimBopk MeteorJs. PaccmoTpen mpouecc BbIOOpa s3bIKa MPOTPAMMHUPOBAHHUSL.
JleTanbHO M3yYeH Mpolecc Hayajga pa3pabOTKH, OMHMCAH Mpoliecc padoThl B MpUIIOKEeHUH. bpuin
MPOBEJICHBI OCHOBHBIE TECThI HA 0€30MAaCHOCTh U U YCTOMYMBOCTH K BHEIITHUM yTPO3aM.

KiawueBbie caoBa: Web - mpunoxkenue, nusaiin, meteor]S, JavaScript, EcmaScrypt,
BlazeJs, MongoDB.

BBenenue. VYuer paGouero  Tpyno3aTrpaTbl, HO U HCKJIIOYUTH BIUSHHE
BPEMEHHU SIBJIICTCSI HEOOXOMMBIM CPEJICTBOM  dYelloBeueckoro  (Qakropa, korma Tabenb
KOHTPOJISI 32 BBINOJHEHHWEM pPAOOTHUKAMHM  3amlojHAeTcs BpyuyHyro. JlaHHas crarhs
YCTAHOBJICHHON HOPMBI MPOJOJDKUTEIILHOCTH  TOCBseHa pa3paborke Web - mpuiioxeHus
TpyAa. ABroMaTu3amus ydera pabouero 1o yuyery paboudero BpemeHwu [1].

BPEMEHU I[IOMOTAeT HE TOJBKO COKPATHUTh
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