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Аңдатпа:.Бұл мақалада блокчейн технологиясы, оның жұмыс істеу принципі және қолдану 
салалары қарастырылған.  

Блокчейн алғашқы рет биткойн ұғымымен бірге пайда болды, бірақ қазіргі таңда оның 
қолданылуы криптовалюта саласымен ғана шектелмейді. Блокчейннің  деректерді қауіпсіз түрде 
сақтау ерекшелігі аутентификация мен верификацияға арналған платформаларды құруды мүмкін 
береді. 
 Осы мақалада өнімдерді верификациялауға арналған қолтанба әзірлеуінің үдерісі 
қарастырылған. Ашық және жабық кілттер инфраструктурасы және криптографикалық 
алгоритмдер көмегімен өнім туралы деректерді енгізу үшін арналған қолданба құрылған. Ол 
қолданба ашық кілт және сандық қолтаңба көмегімен енгізілген деректерді тексеріп, блокчейн 
торына қосады. Мобильді қолданба көмегімен кез келген пайдаланушы өнім туралы деректерді 
оның штрих-коды арқылы тексере алады. 

Түйін сөздер: блокчейн, хеш функциялар, криптография, ашық кілт, жабық кілт, сандық 
қолтаңба, майнинг. 
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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 
The system of testing the training results 

has been transformed in the direction of 
quality control of education. It should be 
emphasized that the introduction of innovative 
educational technologies in continuing 
education is becoming an increasingly 
effective tool for professional development. 

Tests can be used at any stage of 
training. Some of them are designed to assess 
the readiness of students to learn a new 
training course, others are aimed to identify 
specific gaps in knowledge of students in 
order to plan the necessary targeted corrective 
work, and some are used to predict the further 
learning process. Basic testing includes input, 
current andprogresschecks, and interim 
certification for each discipline, including 

external evaluation of educational 
achievements (VOUD) and state final 
certification. 

The problems of formal description of 
training system processes and certification 
through testing approach were considered in 
the studies of J. Julliand, O. Kouchnarenko, P. 
A. Masson, G. Voironin Test Generation from 
Event System Abstraction to Cover Their 
States and Transition; H. Bride and J. 
Julliand, P. A. Masson in Tri-modal Under-
Approximation for Test Generation; P. 
Godefroid in Compositional Dynamic Test 
Generation; P.-C. Bué, J. Julliand and P. A. 
Masson Association of Under-Approximation 
Techniques for Generating Tests from 
Models; P. Godefroid, N. Klarlund and K. Sen 
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; I. 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. Arnold, J. Antonio Carrillo, L. 
Desvillettes, J. Dolbeault, A. Jüngel, 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. 

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  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 

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 
, , 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, 

,r= , where  is the content-based 
characteristics of the interaction of subject i 
with the flow of documents jof the described 
subsystem. Characteristics of  in integrated 
form are important to the system for decision-
making on subsystem improvement. 
Usuallythe average characteristics are 
available (or assigned). Then the optimization 
problem can take the form: S→max 

for anyr,r=  
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  is as follows: 

           
The distribution of  by the criterion 

of the entropy extremum is the solution of a 
set of differential equations:   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 

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 , then on 
defining  we finally get the 
coupling formula (q, E, α, β): 

                                                        
                        (1) 

 
Reading: 
E – indicator; 
q – Renyi factor; 
α –Lagrangemultiplierforintensity 

metering; 
β –Lagrangemultiplierforindicator 

metering; 
the coupling formula (q, E, α, β) 

literally means that the only quality indicator 
“averagely” can be successfully replaced by 
the Renyi entropy parameter. 

Moreover, allowing the selection of α 
andβ when q=0, the entropy can be 
considered as “structural” and actually 
expressed by the formula . It would 
be a Hartley formula if we took equal 
probability distribution pij(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 parameterε 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  
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  is as 
follows: 

- argument  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 ithlotofthe certified persons from 
all test pool N (the lot can consist of the only 
certified person) of the jth sample of the test 
documents made by rules of an external 
assessment of educational achievements; 

- function from each is non-
negative. 

Then can be assumed constant, 
that is equal to E (E≥W), which follows from 

 taking into account the 
normalizing constraint . 

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  (if those capable to pass 
VOUD test answer only to a threshold level 
E). This corresponds to a situation of equal 

for Shannon-Hartleyentropy function 
(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  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 

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 I) 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 and in 
the evaluation of entropy. Indeed, any 
distribution of , different from uniform, 
provokes non-constant , since nonzero E 
gives correlation of and in the 
interpretation of and as random 
variables. The substantive requirements of 
VOUDinclude the requirement of hitting two-
dimensional random variable 

in the ellipse of 
dispersion[16], parameterized by Z and 
Wvalues. 

The analyzed above I) and P) cases of 
VOUD certification processes in the proposed 
interpretation perform an artificial reduction 



ҚазККА Хабаршысы № 3 (110), 2019          ISSN 1609-1817              The Bulletin of KazATC 
Вестник КазАТК № 3 (110), 2019                  www.kazatk.kz                2019, Vol. 110, No. 3 
 

219 

in the variance of the scatter of results with 
the mean shift in the direction of the 
maximum. Therefore, I) 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 q-
parameter calculated from the level of E 
index, based on W , E≥W). 

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: 

√ , а 
 for a 

session; 
√ , а 

 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. 

Summarizing ,we can 
calcualte: 

SE) Shannon 
Entropy . 

The value of the Shannon entropy: 

- for the session (calculations for three 
participants) is in the range from 
log(300)≈8.23 (limit case when everyone 
answered different questions) to 
3log(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 distributionsare 
completely independent; 

if 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) RenyiEntropy .  

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) 
TsallisEntropy . 

Tsallis entropy, as is known[2], reaches 
a maximum of  for q>1 in the case 

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

- isN=300,S≈8.23for the session atq≈1; 
- isN=200, S≈7.65 for VOUDatq≈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. 
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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 q≠1parameter 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  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 q 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 . 

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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ОҚЫТУ ЖӘНЕ АТТЕСТАТТАУ ЖҮЙЕСІНІҢ СИПАТТАМАСЫ РЕТІНДЕ 
ЭНТРОПИЯЛЫҚ ТӘСІЛДІ ЗЕРТТЕУ 

Куликов Владимир Павлович, ақпаратты-коммуникациялық технологиялар кафедрасының 
профессоры, М.Қозыбаев атындағы Солтүстік Қазақстан мемлекеттік университеті, Петропавл қ., 
Қазақстан,  qwertyrant@mail.ru  

Казанбаева Альбина Советовна, ақпаратты-коммуникациялық технологиялар 
кафедрасының докторанты,  М.Қозыбаев атындағы Солтүстік Қазақстан мемлекеттік 
университеті, Петропавл қ., Қазақстан, akazanbaeva83@mail.ru 

Икласова Кайнижамал Есимсеитовна, ақпаратты-коммуникациялық технологиялар 
кафедрасының докторанты,  М.Қозыбаев атындағы Солтүстік Қазақстан мемлекеттік 
университеті, Петропавл қ., Қазақстан, kiklasova@mail.ru  

Аңдатпа. Соңғы уақытта білім беру сапасын арттыру және осы сапаның объективті бағасын 
енгізу қажеттілігі туралы көптеген жарияланымдар пайда болды. Жиі оқыту/білім беру сапасын 
бағалау жеңілдетілген және дәстүрлі түрде қарастырылады. Әңгіме негізінен білім алушылардың 
жеке жетістіктерін бағалау және білім беру мекемелерін лицензиялау, аттестаттау және 
аккредиттеу рәсімдері туралы ғана жүріп жатыр. Жоғары білім беру сапасын бағалау мәселесі 
терең де әрі күрделі. Бұл мақалада оқу жетістіктерінің сапа сипаттамасын энтропиялық тәсіл 
арқылы қалыптастыру ұсынылады.  Осы мақалада ұсынылған Зерттеудің мақсаты қарапайым 
студенттік сессиялардың нәтижелері мен қорытындыларын талдау бойынша оқу жетістіктерін 
сырттай бағалау (немесе білімді басқа да жаппай тексеру) тұжырымдамасын түзетудің 
«энтропиялық» схемасының мысалында міндеттерді шешу болып табылады. 

Түйінді сөздер: оқыту жүйесі, тестілеуді басқару, сапаны бағалау, бақылау, энтропия, оқу 
жетістіктері. 
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М. Козыбаева, г.Петропавловск, Казахстан,  qwertyrant@mail.ru  
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М. Козыбаева, г.Петропавловск, Казахстан, akazanbaeva83@mail.ru 
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коммуникационные технологии», Северо-Казахстанский государственный университет имени                 
М. Козыбаева, г.Петропавловск, Казахстан, kiklasova@mail.ru  

Аннотация.  В последнее время появилось множество публикаций о повышении качества 
образования и необходимости введения объективных оценок этого качества. Зачастую оценки 
качества обучения/образования рассматриваются и упрощенно, и традиционно. Разговор идет, в 
основном, лишь об оценке индивидуальных достижений обучающихся и о процедурах 
лицензирования, аттестации и аккредитации образовательных учреждений. Проблема оценки 
качества высшего образования и глубже, и серьезнее. В  данной статье характеристику качества 
учебных достижений предлагается формировать через энтропийный подход.  Целью 
исследования, представленного в данной статье, является решение задачи на примере 
«энтропийной» схемы коррекции концепции внешней оценки учебных достижений (или иной 
массовой проверки знаний) по результатам анализа итогов обычных студенческих сессий. 

Ключевые слова: система обучения, управление тестированием, оценка качества, контроль, 
энтропия, учебные достижения. 
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Аbstract. 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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ПРОЦЕСС РАЗРАБОТКИ WEB - ПРИЛОЖЕНИЯ ПО УЧЕТУ РАБОЧЕГО 

ВРЕМЕНИ 
 

Аннотация. В статье рассмотрен процесс разработки приложения. Был изучен 
актуальный фреймворк MeteorJs. Рассмотрен процесс выбора языка программирования. 
Детально изучен процесс начала разработки, описан процесс работы в приложении. Были 
проведены основные тесты на безопасность и и устойчивость к внешним угрозам. 

Ключевые слова: Web - приложение, дизайн, meteorJS, JavaScript, EcmaScrypt, 
BlazeJs, MongoDB. 

 
Введение. Учет рабочего 

времени является необходимым средством 
контроля за выполнением работниками 
установленной нормы продолжительности 
труда. Автоматизация учета рабочего 
времени помогает не только сократить 

трудозатраты, но и исключить влияние 
человеческого фактора, когда табель 
заполняется вручную. Данная статья 
посвящена разработке Web - приложения 
по учету рабочего времени [1]. 
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