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NAS RK is pleased to announce that Bulletin of NAS RK scientific journal has been 

accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of Science. 
Content in this index is under consideration by Clarivate Analytics to be accepted in the Science 
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities Citation 
Index. The quality and depth of content Web of Science offers to researchers, authors, 
publishers, and institutions sets it apart from other research databases. The inclusion of Bulletin 
of NAS RK in the Emerging Sources Citation Index demonstrates our dedication to providing the 
most relevant and influential multidiscipline content to our community. 

 
 
Қазақстан Республикасы Ұлттық ғылым академиясы "ҚР ҰҒА Хабаршысы" ғылыми журна-

лының Web of Science-тің жаңаланған нұсқасы Emerging Sources Citation Index-те индекстелуге 
қабылданғанын хабарлайды. Бұл индекстелу барысында Clarivate Analytics компаниясы журналды 
одан əрі the Science Citation Index Expanded, the Social Sciences Citation Index жəне the Arts & 
Humanities Citation Index-ке қабылдау мəселесін қарастыруда. Web of Science зерттеушілер, 
авторлар, баспашылар мен мекемелерге контент тереңдігі мен сапасын ұсынады. ҚР ҰҒА 
Хабаршысының Emerging Sources Citation Index-ке енуі біздің қоғамдастық үшін ең өзекті жəне 
беделді мультидисциплинарлы контентке адалдығымызды білдіреді.  

 
 
НАН РК сообщает, что научный журнал «Вестник НАН РК» был принят для индексирования 

в Emerging Sources Citation Index, обновленной версии Web of Science. Содержание в этом индек-
сировании находится в стадии рассмотрения компанией Clarivate Analytics для дальнейшего 
принятия журнала в the Science Citation Index Expanded, the Social Sciences Citation Index и the Arts 
& Humanities Citation Index. Web of Science предлагает качество и глубину контента для 
исследователей, авторов, издателей и учреждений. Включение Вестника НАН РК в Emerging 
Sources Citation Index демонстрирует нашу приверженность к наиболее актуальному и 
влиятельному мультидисциплинарному контенту для нашего сообщества. 

 

 
 

 
   



ISSN 1991-3494                                                                                                                                                № 4. 2018 
 

 
3 

Б а с  р е д а к т о р ы 
 

х. ғ. д., проф., ҚР ҰҒА академигі  
 

М. Ж. Жұрынов 

 
Р е д а к ц и я  а л қ а с ы: 

 
Абиев Р.Ш. проф. (Ресей) 
Абишев М.Е. проф., корр.-мүшесі (Қазақстан) 
Аврамов К.В. проф. (Украина)  
Аппель Юрген проф. (Германия)  
Баймуқанов Д.А. проф., корр.-мүшесі (Қазақстан) 
Байпақов К.М. проф., академик (Қазақстан)  
Байтулин И.О. проф., академик (Қазақстан) 
Банас Иозеф проф. (Польша)  
Берсимбаев Р.И. проф., академик (Қазақстан) 
Велихов Е.П. проф., РҒА академигі (Ресей)  
Гашимзаде Ф. проф., академик (Əзірбайжан) 
Гончарук В.В. проф., академик (Украина)  
Давлетов А.Е. проф., корр.-мүшесі (Қазақстан) 
Джрбашян Р.Т. проф., академик (Армения)  
Қалимолдаев М.Н. проф., академик (Қазақстан), бас ред. орынбасары 
Лаверов Н.П. проф., академик РАН (Россия)  
Лупашку Ф. проф., корр.-мүшесі (Молдова)  
Мохд Хасан Селамат проф. (Малайзия)  
Мырхалықов Ж.У. проф., академик (Қазақстан) 
Новак Изабелла проф. (Польша)  
Огарь Н.П. проф., корр.-мүшесі (Қазақстан) 
Полещук О.Х. проф. (Ресей)  
Поняев А.И. проф. (Ресей)  
Сагиян А.С. проф., академик (Армения)  
Сатубалдин С.С. проф., академик (Қазақстан)  
Таткеева Г.Г. проф., корр.-мүшесі (Қазақстан) 
Умбетаев И. проф., академик (Қазақстан) 
Хрипунов Г.С. проф. (Украина)  
Юлдашбаев Ю.А. проф., РҒА корр-мүшесі (Ресей) 
Якубова М.М. проф., академик (Тəжікстан) 

 
 
 
«Қазақстан Республикасы Ұлттық ғылым академиясының Хабаршысы».  
ISSN 2518-1467 (Online),  
ISSN 1991-3494 (Print) 
Меншіктенуші: «Қазақстан Республикасының Ұлттық ғылым академиясы»РҚБ (Алматы қ.) 
Қазақстан республикасының Мəдениет пен ақпарат министрлігінің Ақпарат жəне мұрағат комитетінде 
01.06.2006 ж. берілген №5551-Ж мерзімдік басылым тіркеуіне қойылу туралы куəлік 
 

Мерзімділігі: жылына 6 рет. 
Тиражы: 2000 дана. 
 

Редакцияның мекенжайы: 050010, Алматы қ., Шевченко көш., 28, 219 бөл., 220, тел.: 272-13-19, 272-13-18, 
www: nauka-nanrk.kz, bulletin-science.kz 
 
 

© Қазақстан Республикасының Ұлттық ғылым академиясы, 2018 
 

Типографияның мекенжайы: «Аруна» ЖК, Алматы қ., Муратбаева көш., 75. 



Вестник Национальной академии наук Республики Казахстан 
  

   
4  

Г л а в н ы й  р е д а к т о р 
 

д. х. н., проф. академик НАН РК  
 

М. Ж. Журинов 

 
Р е д а к ц и о н н а я  к о л л е г и я: 

 
Абиев Р.Ш. проф. (Россия) 
Абишев М.Е. проф., член-корр. (Казахстан) 
Аврамов К.В. проф. (Украина)  
Аппель Юрген проф. (Германия)  
Баймуканов Д.А. проф., чл.-корр. (Казахстан) 
Байпаков К.М. проф., академик (Казахстан)  
Байтулин И.О. проф., академик (Казахстан) 
Банас Иозеф проф. (Польша)  
Берсимбаев Р.И. проф., академик (Казахстан) 
Велихов Е.П. проф., академик РАН (Россия)  
Гашимзаде Ф. проф., академик (Азербайджан) 
Гончарук В.В. проф., академик (Украина)  
Давлетов А.Е. проф., чл.-корр. (Казахстан) 
Джрбашян Р.Т. проф., академик (Армения)  
Калимолдаев М.Н. академик (Казахстан), зам. гл. ред. 
Лаверов Н.П. проф., академик РАН (Россия)  
Лупашку Ф. проф., чл.-корр. (Молдова)  
Мохд Хасан Селамат проф. (Малайзия)  
Мырхалыков Ж.У. проф., академик (Казахстан) 
Новак Изабелла проф. (Польша)  
Огарь Н.П. проф., чл.-корр. (Казахстан) 
Полещук О.Х. проф. (Россия)  
Поняев А.И. проф. (Россия)  
Сагиян А.С. проф., академик (Армения)  
Сатубалдин С.С. проф., академик (Казахстан)  
Таткеева Г.Г. проф., чл.-корр. (Казахстан) 
Умбетаев И. проф., академик (Казахстан) 
Хрипунов Г.С. проф. (Украина)  
Юлдашбаев Ю.А. проф., член-корр. РАН (Россия) 
Якубова М.М. проф., академик (Таджикистан) 

 
 
 
 
 
«Вестник Национальной академии наук Республики Казахстан».  
ISSN 2518-1467 (Online),  
ISSN 1991-3494 (Print) 
Собственник: РОО «Национальная академия наук Республики Казахстан» (г. Алматы) 
Свидетельство о постановке на учет периодического печатного издания в Комитете информации и архивов 
Министерства культуры и информации Республики Казахстан №5551-Ж, выданное 01.06.2006 г. 
 

Периодичность: 6 раз в год 
Тираж: 2000 экземпляров 
 

Адрес редакции: 050010, г. Алматы, ул. Шевченко, 28, ком. 219, 220, тел. 272-13-19, 272-13-18.   
www: nauka-nanrk.kz, bulletin-science.kz 
 

 

© Национальная академия наук Республики Казахстан, 2018 
 
Адрес типографии: ИП «Аруна», г. Алматы, ул. Муратбаева, 75  



ISSN 1991-3494                                                                                                                                                № 4. 2018 
 

 
5 

E d i t o r  i n  c h i e f 
 

doctor of chemistry, professor, academician of NAS RK  
 

М. Zh. Zhurinov  

 
E d i t o r i a l  b o a r d: 

 
Abiyev R.Sh. prof. (Russia) 
Abishev М.Ye. prof., corr. member. (Kazakhstan) 
Avramov K.V. prof. (Ukraine)  
Appel Jurgen, prof. (Germany)  
Baimukanov D.А. prof., corr. member. (Kazakhstan) 
Baipakov K.М. prof., academician (Kazakhstan)  
Baitullin I.О. prof., academician (Kazakhstan) 
Joseph Banas, prof. (Poland)  
Bersimbayev R.I. prof., academician (Kazakhstan) 
Velikhov Ye.P. prof., academician of RAS (Russia)  
Gashimzade F. prof., academician ( Azerbaijan) 
Goncharuk V.V. prof., academician (Ukraine)  
Davletov А.Ye. prof., corr. member. (Kazakhstan) 
Dzhrbashian R.Т. prof., academician (Armenia)  
Kalimoldayev М.N. prof., academician (Kazakhstan), deputy editor in chief 
Laverov N.P. prof., academician of RAS (Russia)  
Lupashku F. prof., corr. member. (Moldova)  
Mohd Hassan Selamat, prof. (Malaysia)  
Myrkhalykov Zh.U. prof., academician (Kazakhstan) 
Nowak Isabella, prof. (Poland)  
Ogar N.P. prof., corr. member. (Kazakhstan) 
Poleshchuk О.Kh. prof. (Russia)  
Ponyaev А.I. prof. (Russia)  
Sagiyan А.S. prof., academician (Armenia)  
Satubaldin S.S. prof., academician (Kazakhstan)  
Tatkeyeva G.G. prof., corr. member. (Kazakhstan) 
Umbetayev I. prof., academician (Kazakhstan) 
Khripunov G.S. prof. (Ukraine)  
Yuldashbayev Y.A., prof. corresponding member of RAS (Russia) 
Yakubova М.М. prof., academician (Tadjikistan) 
 

 
Bulletin of the National Academy of Sciences of the Republic of Kazakhstan.  
ISSN 2518-1467 (Online),  
ISSN 1991-3494 (Print) 

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty)  
The certificate of registration of a periodic printed publication in the Committee of Information and Archives of the 
Ministry of Culture and Information of the Republic of Kazakhstan N 5551-Ж, issued 01.06.2006  
 

Periodicity: 6 times a year  
Circulation: 2000 copies  
 

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19, 272-13-18,  
http://nauka-nanrk.kz /, http://bulletin-science.kz 
 

 
© National Academy of Sciences of the Republic of Kazakhstan, 2018 

 
Address of printing house: ST "Aruna", 75, Muratbayev str, Almaty  



Вестник Национальной академии наук Республики Казахстан 
  

   
6  

Information messages 

 
  
 
 
 

BULLETIN OF NATIONAL ACADEMY OF SCIENCES  
OF THE REPUBLIC OF KAZAKHSTAN 

ISSN 1991-3494 

Volume 4,  Number 374 (2018),  6 – 12 
 
 
UDC 543.311 
 

T. Asankulov1, 2, 3, J. Abuduwaili1, 2, 3, G.T. Issanova1, 2, 4, E. Duulatov1, 3 

 
1State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography,  

Chinese Academy of Sciences, Xinjiang, Urumqi, China, 
2CAS, Research Centre for Ecology and Environment of Central Asia, Xinjiang, Urumqi, China, 

3University of Chinese Academy of Sciences, Beijing, China, 
4Al-Farabi Kazakh National University, Faculty of Geography and Environmental Sciences, Almaty, Kazakhstan. 

E-mail: gul_nur.777@mail.ru, jilil@ms.xjb.ac.cn, asankulov12@yandex.ru 
 

ANALYSIS OF WATER QUALITY  
IN THE COASTAL ZONE OF THE ISSYK-KUL LAKE  

BEFORE AND AFTER THE TOURIST SEASON 
  

Abstract. Water quality is a characteristic of the composition and properties of water, determining its suitability 
for specific types of water use. Natural and anthropogenic factors affect the water quality. Anthropogenic impact, 
solid domestic waste and wastewater have a negative impact on water quality and the state of the lake. Recently, the 
increase in the number of tourists affects the water quality and condition of the Issyk-Kul lake. However, according 
to the results of analyzes, the water of the Issyk-Kul basin is not exposed to significant pollution. The quality of the 
surface waters of the lake is satisfactory, but the concentrations of some parameters such as nitrites and ammonium 
nitrogen (NH+

4 and NH-
2) are relatively high in Balykchy Bay, and the content of the remaining parameters does not 

exceed the MPC. The volume of water in the lake is huge, so while the lake is completely coping with the dissolution 
of harmful substances to a safe level for organisms. 

Key words: Issyk-Kul lake, water quality, petroleumproducts, tourist season.  
 
Introduction. Water is chemically pure only in exceptional cases. Naturally, it always contains some 

dissolved and suspended matter. The range of chemical compounds in water is very diverse, since there is 
a change in the content of basic ions, dissolved gases, biogenic and organic substances, and trace elements 
[1]. A water body is characterized by a certain natural composition and water properties, and the consumer 
forms its own requirements for the composition and properties of the water consumed. Based on the data 
on the composition and properties of water, as well as customer requirements, water quality indicators 
(criteria) are formed. Quality is a characteristic of the composition and properties of water, determining its 
suitability for specific types of water use. Each type of water body has characteristic properties: salinity, 
alkalinity, hardness, acidity, corrosive properties. Factors affecting the state of the water body can have 
both a natural nature and anthropogenic, caused by human economic activity. By regulating the factors 
affecting the state of the water body, it is possible to regulate the quality of its water. These factors affect 
the quality of water, which depends on both mineralization and dissolved and suspended matter [2]. 
Currently, the water system is facing a serious threat due to pollution, which is a serious problem in a 
global context [3]. In this regard, particular interest is represented by detailed studies of the microelement 
composition of the coastal waters, bays and caves of Lake Issyk-Kul, which differ in their mineralization, 
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ANALYSIS OF THE INTERDEPENDENCE  
OF ENTREPRENEURSHIP DEVELOPMENT  

AND THE GROWTH OF POPULATION EMPLOYMENT  
WITHIN THE REALIZATION OF STATE PROGRAMS 

 
Abstract. According to the experience of developed countries, the development of entrepreneurship generates a 

self-sustaining process of development and expansion of the real sector of the economy and services to ensure 
growth of the population employment, promotes the growth of its business activity and solution of social problems of 
the population. In this regard, during the analysis, the impact of the number of registered small and medium enter-
prises within realization of “Employment roadmap – 2020” state program on the unemployment rate in the Republic 
of Kazakhstan for 2001–2016 was investigated. In order to solve this problem, in the article it is developed method 
of analysis using mathematical-statistical methods (correlation-regression method) that allows to assess the impact of 
state employment programs on the labor market and the unemployment structure in the Republic of Kazakhstan in 
context of country and regional aspects. For this purpose, the analysis of forecasting of employment and unem-
ployment rates in the Republic of Kazakhstan with the use of mathematical tools was also carried out. 

Key words: labor market, employment rate of the population, socio-economic development, economically 
active population, state employment programs, business activity, unemployment rate, employment roadmap, vector 
of the development, unemployment structure. 

 
Purpose of this article is to analyze the interdependence of entrepreneurship development and the 

growth of population employment within the realization of state programs (on the example of “Employ-
ment roadmap – 2020” state program). Methodology: synthesis, content-analyze, accommodation, linear 
pair regression analysis (Pearson correlation coefficient), method of forecasting. Originality/value: for the 
purpose of achieving socio-economic development of the Republic of Kazakhstan, one of the most 
important directions, as N.A. Nazarbayev defined “Social and economic modernization is the main vector 
of development of Kazakhstan” in 2012, is the employment of the population of the republic. At the same 
time, an important aspect is the assessment of the impact of state employment programs on population 
employment in the Republic of Kazakhstan, in particular the State Program “Employment Roadmap – 
2020”, which is a vector in the development of the labour market in the country’s regions. Findings: 
according to the analysis, the influence of the development of entrepreneurship on the reduction of unem-
ployment in the country is confirmed. Thus, the important role of the state industry program “Employment 
roadmap – 2020” in addressing employment problems is emphasized, contributing to the creation of new 
jobs at the country's enterprises, in particular, promoting the development of entrepreneurship as a driving 
force in the economy of the country’s regions. 

The main goal of creating “Employment roadmap – 2020” state program, for example, is to form and 
expand new jobs, to increase employment in the regions of the Republic of Kazakhstan and thereby to 
reduce unemployment rate in the country, and to involve citizens in entrepreneurship. The growth in the 
number of jobs as a result of the Program implementation reflects the opportunities of enterprises in the 
regions of the Republic of Kazakhstan to address problems in employment [1]. 
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Meanwhile, it should be noted that, according to the experience of developed countries, the develop-
ment of entrepreneurship generates a self-sustaining process of development and expansion of the real 
sector of the economy and services to ensure growth of the population employment, promotes the growth 
of its business activity and solution of social problems of the population. In this regard, during the ana-
lysis, the impact of the number of registered small and medium enterprises on the unemployment rate in 
the Republic of Kazakhstan for 2001-2016 was investigated [2]. The number of small and medium 
enterprises and the unemployed population in the Republic of Kazakhstan for 2001-2016 is presented in 
table 1. 
 

Table 1 – The number of small and medium enterprises and the unemployed population  
in the Republic of Kazakhstan for 2001-2016* 

 

Years Number of small and medium enterprises, units (X)  Number of unemployed population, thous. people (Y) 

2001 154 334 780,3 

2002 171 661 690,7 

2003 188 030 672,1 

2004 206 371 658,8 

2005 224 854 640,7 

2006 245 776 625,4 

2007 266 284 597,2 

2008 281 372 557,8 

2009 295 656 554,5 

2010 284 639 496,5 

2011 299 022 473,0 

2012 315 594 474,8 

2013 336 548 470,7 

2014 351 358 451,9 

2015 357 801 454,2 

2016 381 414 445,5 

*Compiled by the author according to the source [3]. 

 
Calculation of the covariance coefficient. Covariance coefficient characterizes the degree of linear 

dependence of two random variables [4, p. 115], represented by the formula (1): 





n

k
ykxk MyMx

n
YX

1

)()(
1

),cov( ,                                              (1)
 

where Мх – evaluation of the mathematical expectation of a random variable X; Му – evaluation of the 
mathematical expectation of a random variable Y. 

The value of the mathematical expectations of the random variables X and Y was calculated by the 
formulas (2), (3): 





n

k
kx x

n
M

1

625,272544
1

                                                         (2) 





n

k
ky y

n
M

1

25625,565
1

                                                          (3)
 

The calculation of the centered values for calculating the covariance coefficient is presented in table 2 
[5]. 

The final calculation of the covariance coefficient. 

122656,6479893),cov( YX . 
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Table 2 – Calculation of centered values for calculating the covariance coefficient* 
 

k xk yk ( хk-Mx ) ( yk-My ) ( хk-Mx )·( yk-My ) 

1 154334 780,3 -118210,62500 215,04375 -25420456,08984 

2 171661 690,7 -100883,62500 125,44375 -12655220,23359 

3 188030 672,1 -84514,62500 106,84375 -9029859,46484 

4 206371 658,8 -66173,62500 93,54375 -6190129,03359 

5 224854 640,7 -47690,62500 75,44375 -3597959,58984 

6 245776 625,4 -26768,62500 60,14375 -1609965,48984 

7 266284 597,2 -6260,62500 31,94375 -199987,83984 

8 281372 557,8 8827,37500 -7,45625 -65819,11484 

9 295656 554,5 23111,37500 -10,75625 -248591,72734 

10 284639 496,5 12094,37500 -68,75625 -831563,87109 

11 299022 473,0 26477,37500 -92,25625 -2442703,32734 

12 315594 474,8 43049,37500 -90,45625 -3894085,02734 

13 336548 470,7 64003,37500 -94,55625 -6051919,12734 

14 351358 451,9 78813,37500 -113,35625 -8933988,63984 

15 357801 454,2 85256,37500 -111,05625 -9468253,29609 

16 381414 445,5 108869,37500 -119,75625 -13037788,08984 

*Calculated by the author according to source [3]. 

 
Then, it is necessary to calculate the correlation coefficient (Pearson coefficient) – the indicator of 

mutual probability influence of two random variables [6]. The correlation coefficient can be calculated by 
the following formula (4): 

yx

YX

σσ

),cov(
R yx,  ,                                                               (4)

 
where cov(X,Y) – covariance of random values Х and Y; σ  – standard deviation of covariance. 

Estimates of the variances of the random variables X and Y, respectively, are determined by the 
formulas (5), (6): 





n

k
xkx Mx

n 1

22 )(
1 ,                                                         (5)

 
where 2σ x  – variance of a random variable Х. 





n

k
yk My

n 1

22
y )(

1
σ ,                                                         (6)

 
where 2

yσ  – variance of a random variable Y. 

Evaluations of the mathematical expectation of the random variables X and Y [7, p. 154-155], 
respectively, are determined by the formulas (2), (3) or by the formulas (7-10): 
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In practice, the formula (3.9) is often used to calculate the correlation coefficient, since this formula 

requires less computation. However, if the covariance cov(X, Y) was previously calculated, then it is more 
convenient to use the formula (3.6), since in addition to the covariance value, the results of intermediate 
calculations can be also used [8]. 

In order to calculate the correlation coefficient by the formula (3.6), it is necessary to use the results 
presented in table 3.7, by adding two new columns (xk - Mx)

2, (yk - My)
2 to this table, in which (based on 

preliminary calculations) the values of the squares of centered random variables. The calculated data for 
estimating the variances of random variables X and Y are presented in table 3. 
 

Table 3 – Estimated data for evaluation of variances of the random variables X and Y* 
 

k   xk   yk   ( хk-Mx )   ( хk-Mx )
2   ( yk-My )   ( yk-My )

2  

1 154334 780,3 -118210,625 13973751862,89062 215,04375 46243,81441 

2  171661  690,7  -100883,625  10177505793,1406   125,44375   15736,13441 

3  188030  672,1  -84514,625   7142721838,89062   106,84375   11415,58691 

4  206371  658,8  -66173,625  4378948645,64062   93,54375   8750,43316 

5  224854  640,7  -47690,625  2274395712,89062   75,44375   5691,75941  

6  245776  625,4  -26768,625  716559284,39062   60,14375   3617,27066  

7  266284  597,2  -6260,625   39195425,39062   31,94375   1020,40316  

8  281372  557,8  8827,375  77922549,39062   -7,45625   55,59566  

9  295656  554,5  23111,375   534135654,39062   -10,75625   115,69691  

10  284639  496,5  12094,375  146273906,64062   -68,75625   4727,42191  

11  299022  473,0  26477,375   701051386,89062   -92,25625   8511,21566  

12  315594  474,8  43049,375  1853248687,89062   -90,45625   8182,33316  

13  336548  470,7  64003,375   4096432011,39062   -94,55625   8940,88441  

14  351358  451,9  78813,375   6211548078,89062   -113,35625   12849,63941 

15  357801  454,2  85256,375  7268649478,14062   -111,05625   12333,49066 

16  381414  445,5  108869,375  11852540812,89062   -119,75625   14341,55941 

*Calculated by the author according to source [3]. 

 
Hence, 

σx
2 = 71444881129,75000 / 16 = 4465305070,609375; 

σy
2 = 162533,239375 / 16 = 10158,327461; 

σx
2σy

2 = 4465305070,609375·10158,327461 = 45360031120234,679688; 

σxσy = 6734985,606535. 

The author calculated the correlation coefficient (Pearson coefficient) by formula (4). 

Rx,y=-6479893,122656 / 6734985,606535=-0,962124. 

The resulting value (Rx,y), or more precisely Pearson correlation coefficient, indicates that X factor has 
a significant impact on Y. 

Now it takes to check the significance of the correlation coefficient (test the dependence hypothesis). 
Since the evaluation of the correlation coefficient is calculated based on the final sample, and therefore 
may deviate from its general value, it is necessary to check the significance of the correlation coefficient 
[9, P. 15-16]. The test is performed using the t-criterion, formula (11): 



ISSN 1991-3494                                                                                                                                                № 4. 2018 
 

 
115 

2
,

,

1

2
t

yx

yx

R

nR




 .                                                               (11) 

A random value t follows the t-distribution of Student and, according to the t-distribution table, it is 
necessary to find the critical value of the criterion (tкр.α) for a given significance level α [10]. 

If t value calculated by formula (3.13) is less than tкр.α by module, then there will be no dependence 
between the random variables X and Y. Otherwise, the experimental data do not contradict the hypothesis 
of dependence between random variables [11]. 

20540,13
)96212,0(1

21696212,0
t

2





 . 

By the table of t-distribution, the author defined the critical value of tкр.α parameter. In this case, the 
number of degrees of freedom is 16 (n-2 = 16-2) and α = 0.1, which corresponds to the critical value of 
tкр.α criterion = 1,761 (table 4). 

The absolute value of t-criterion is compared with tcr α. The absolute value of the t-criterion is not less 
than the critical value: t = 13,20540, tcr.α = 1,761. Consequently, the experimental data, with a probability 
of 0,9 (1 - α), will not contradict the hypothesis of dependence of random variables X and Y. 

Calculation of the coefficients of the linear regression equation. 
The linear regression equation is the equation of a straight line approximating (approximately 

describing) the relationship between the random variables X and Y. If we assume that X is free and Y is 
dependent on X, then the regression equation will be written as follows, formulas (12-14): 

Y = a + b·X ;                                                                      (12) 

x

y
yx

x

y
yx S

S
RR ,,b 

σ

σ
;                                                            (13) 

a = My  – b·Mx.                                                                    (14) 

The coefficient b calculated by formula (3.15) is called the linear regression coefficient. In some 
sources, a is called a constant regression coefficient and b, respectively, is called the variable.  

Errors in prediction of Y by the given value of X are calculated as follows: the absolute error by 
formula (15), the relative error by formula (16): 

2
,

2
yx,y/x 1R1σσ yxyy RS  ;                                         (15) 

%100/
/ 

y

xy
xy M

σ
δ .                                                       (16)

 
σy/x value (formula (15) is also called the residual mean square deviation, which characterizes the loss 

of Y from the regression line described by equation (12) for a fixed (given) value of X. 

Calculation of the ratio 2
x

2
y

σ

σ
: 

σy
2 / σx

2 = 10158.32746 / 4465305070.60938 = 0,00000. 

Calculation of the ratio 
x

y

σ

σ
. 

As a result of extraction of the square root from the last number, the following value is obtained: 

σy / σx = 0,00151. 

Calculation of b coefficient by formula (13): 

b = -0,96212 · 0,00151 = -0,00145. 



Вестник Национальной академии наук Республики Казахстан 
  

   
116  

Table 4 – t-distribution for defining of the critical value of tкр.α criterion* 
 

 Number of the degrees of freedom 
(n–2)  

 α = 0.1   α = 0.05   α = 0.02   α = 0.01   α = 0.002   α = 0.001  

1 6,314 12,706 31,821 63,657 318,31 636,62 

2 2,920 4,303 6,965 9,925 22,327 31,598 

3 2,353 3,182 4,541 5,841 10,214 12,924 

4 2,132 2,776 3,747 4,604 7,173 8,610 

5 2,015 2,571 3,365 4,032 5,893 6,869 

6 1,943 2,447 3,143 3,707 5,208 5,959 

7 1,895 2,365 2,998 3,499 4,785 5,408 

8 1,860 2,306 2,896 3,355 4,501 5,041 

9 1,833 2,262 2,821 3,250 4,297 4,781 

10 1,812 2,228 2,764 3,169 4,144 4,587 

11 1,796 2,201 2,718 3,106 4,025 4,437 

12 1,782 2,179 2,681 3,055 3,930 4,318 

13 1,771 2,160 2,650 3,012 3,852 4,221 

14 1,761 2,145 2,624 2,977 3,787 4,140 

15 1,753 2,131 2,602 2,947 3,733 4,073 

16 1,746 2,120 2,583 2,921 3,686 4,015 

17 1,740 2,110 2,567 2,898 3,646 3,965 

18 1,734 2,101 2,552 2,878 3,610 3,922 

19 1,729 2,093 2,539 2,861 3,579 3,883 

20 1,725 2,086 2,528 2,845 3,552 3,850 

21 1,721 2,080 2,518 2,831 3,527 3,819 

22 1,717 2,074 2,508 2,819 3,505 3,792 

23 1,714 2,069 2,500 2,807 3,485 3,767 

24 1,711 2,064 2,492 2,797 3,467 3,745 

25 1,708 2,060 2,485 2,787 3,450 3,725 

26 1,706 2,056 2,479 2,779 3,435 3,707 

27 1,703 2,052 2,473 2,771 3,421 3,690 

28 1,701 2,048 2,467 2,763 3,408 3,674 

29 1,699 2,045 2,462 2,756 3,396 3,659 

30 1,697 2,042 2,457 2,750 3,385 3,646 

40 1,684 2,021 2,423 2,704 3,307 3,551 

60 1,671 2,000 2,390 2,660 3,232 3,460 

120 1,658 1,980 2,358 2,617 3,160 3,373 

∞ 1,645 1,960 2,326 2,576 3,090 3,291 

* Calculated by the author. 

 
Calculation of a coefficient by formula (14): 

a = 565,25625 - (-0,00145 · 272544,625) = 960,76339. 

Estimation of the error of the regression equation. 
As a result of extracting σy

2 from the square root, the following value is obtained: 

78853,10032746,10158σ y  .
 

Based on the results of squaring Rx,y, the following value is obtained: 

R2
x,y = -0,962122 = 0,92568. 

Most often, by giving an interpretation of the determination coefficient, it is expressed as a percen-
tage, i.e. changes in X lead to a change in Y in 92,57% of cases. In other words, the accuracy of selecting 
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the regression equation is high. The remaining 7,43% change in Y is explained by to the factors not taken 
into account in the model (as well as by specification errors). 

Calculation of the absolute error (residual mean square deviation) by the formula (15): 

47609,2792568,0178853,100σ y/x  . 

Calculation of the absolute error by the formula (16): 

%86082,4%100
25625,565

47609,27
y/x δ . 

Errors of equation: σy/x = 27,47609, δy/x = 4,86082%. 
As a result, the linear regression equation has the following form, formula (17): 

Y = 960,76339 - 0,00145X.                                                         (17) 

The regression coefficient b = -0.00145 shows the average change in the resulting indicator (in the 
units of Y) with an increase or decrease in the value of X coefficient per the unit of its measurement. In this 
example, with 1 unit increase Y decreases by -0,00145 on average. 

The coefficient a = 960,762 formally shows the predicted level of Y, but only if x=0 is close to the 
sampled values. 

The approximation error (Ā) in the range of 5-7% indicates a good selection of the regression 
equation for the original data. 

%01,4%100
16

0,642
A  . 

On average, the calculated values deviate from the actual values by 4,01%. Since the error is less than 
7%, this equation can be used as a regression. 

For the visual representation, a scattering diagram (correlation field) and the regression line diagram 
are built (figure). 

 

 
 

Scattering diagram (correlation field). 
Note – Compiled by the author. 
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The author finds the minimum and maximum X sample elements. These are the 1st and the 16th ele-
ments, respectively, Xmin = 154334 and Xmax = 381414. The author finds the minimum and maximum Y 
sample elements. This is the 16th and the 1st elements, respectively, Ymin = 445,5 and Ymax = 780,3. 

The starting point is chosen on the abscissa axis slightly to the left of X1 = 154334, and a scale is 
selected to place X16 = 381414 point and other points on the axis. The starting point is chosen on the 
ordinate axis slightly to the left of Y16 = 445,5, and a scale is selected to place Y1 = 780,3 and the 
remaining points on the axis. 

The author places the values of Xk on the abscissa axis, and Yk values - on the ordinate axis. 
The author applies the points (X1, Y1), (X2, Y2), ..., (X16, Y16) to the coordinate plane. Then the author 

draws a regression line and obtain the scattering diagram (correlation field) shown in the figure. 
For this purpose, the author finds two different points with coordinates (Xr1, Yr1) and (Xr2, Yr2) 

satisfying the equation (17), applies them to the coordinate plane and draws a straight line through them. 
The author takes the value Xmin = 154334 as the first point abscissa. The author substitutes the value of 
Xmin in equation (17) and obtains the first point ordinate. Thus, the author has a point with coordinates 
(154334; 736,79934). Similarly, the author obtains the coordinates of the second point by setting                     
Xmax = 381414 as the abscissa. The second point will be: (381414; 407,26886). The regression line is 
shown in red in the figure. 

Thus, the dependence of the number of the unemployed population in the regions of the country (Y) 
on the development of entrepreneurship (X) in the Republic of Kazakhstan for 2001-2016 has been studied 
[12]. Paired linear regression (Pearson correlation coefficient) was selected at the specification stage. Its 
parameters are estimated by the least squares method [13]. The statistical significance of the equation is 
verified by means of the determination coefficient and the Fisher criterion [14]. 

It was found that in the investigated situation, 92,57% of the total variability of Y is explained by the 
change in X. It is also established that the parameters of the model are statistically significant. An eco-
nomic interpretation of the model parameters is possible - an increase in the number of small and medium 
enterprises (X) by 1 unit leads to an average decrease of the unemployed population (Y) by 0,00145 
measurement units (persons). Thus, with an increase in the number of small and medium enterprises (X), 
the number of unemployed people in the country will decline. 

The resulting estimates of the regression equation also allow us to use it for the forecast. With the 
number of small and medium enterprises (X), equal to 299799 units, the number of unemployed popu-
lation (Y) will be in the range from 460,44 to 590,97 people, and with a probability of 95% will not go 
beyond these limits [15]. 

In the conclusion, according to the analysis, we would like to note, that the influence of the deve-
lopment of entrepreneurship on the reduction of unemployment in the country is confirmed. Thus, the 
important role of the state industry program “Employment roadmap – 2020” in addressing employment 
problems is emphasized, contributing to the creation of new jobs at the country's enterprises, in particular, 
promoting the development of entrepreneurship as a driving force in the economy of the country’s regions. 
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МЕМЛЕКЕТТІК БАҒДАРЛАМАЛАРДЫ ЖҮЗЕГЕ АСЫРУ ШЕҢБЕРІНДЕ  
ХАЛЫҚТЫҢ ЖҰМЫСПЕН ҚАМТЫЛУЫНЫҢ ӨСУІ МЕН  

КƏСІПКЕРЛІКТІҢ ДАМУЫНЫҢ ӨЗАРА БАЙЛАНЫСЫНЫҢ ТАЛДАУЫ 
 

Аннотация. Қазақстан Республикасының əлеуметтік-экономикалық дамуына қол жеткізу мақсатында 
маңызды бағыттардың бірі – Н. Ə. Назарбаев 2012 жылы «Əлеуметтік-экономикалық жаңғырту – Қазақстан 
дамуының басты бағытында» атап өткендей, республика халқының жұмыспен қамтылуы болып табылады. 
Осы бағытта маңызды аспектілердің бірі – Қазақстан Республикасы халқының жұмыспен қамтылуына 
жұмыспен қамтудың мемлекеттік бағдарламасының, əсіресе «Жұмыспен қамтудың жол картасы – 2020» 
мемлекеттік бағдарламасының ықпалын бағалау, ол ел аймақтарындағы еңбек нарығының дамуында басты 
бағыт болып табылады. Дамыған елдердің тəжірибесіне сəйкес, кəсіпкерліктің дамуы халықтың жұмыспен 
қамтылуының өсуін қамтамасыз ету үшін экономика мен қызмет көрсету саласының нақты секторының 
дамуы мен кеңеюінің үрдістерін тудырады, сонымен қатар оның іскери белсенділігінің өсуі мен халықтың 
əлеуметтік мəселелерінің шешілуіне ықпал етеді. Осыған байланысты, талдау жүргізу барысында, Қазақстан 
Республикасындағы 2001-2016 жылдардағы жұмыссыздық деңгейін анықтауда «Жұмыспен қамтудың жол 
картасы – 2020» мемлекеттік бағдарламасын іске асыру шеңберінде шағын жəне орта бизнес кəсіпорында-
рының тіркелген санының ықпалы зерттелді. Елдегі жəне аймақтық аспектілердегі мемлекеттік бағдарла-
маларды іске асыру шеңберінде осы мəселені шешу үшін мақалада математикалық-статистикалық əдістерді 
(корреляциялық-регрессивтік əдіс) қолданумен талдау əдісі жасалынған, ол елдегі жəне аймақтық аспектідегі 
мемлекеттік бағдарламаларды жүзеге асыру шеңберінде кəсіпкерліктің дамуы мен халықтың жұмыспен 
қамтылуының өсуінің өзара байланысының талдауын жүргізуге мүмкіндік береді. 

Түйін сөздер: еңбек нарығы, халықтың жұмыспен қамтылу деңгейі, əлеуметтік-экономикалық даму, 
экономикалық белсенді халық, жұмыспен қамтудың мемлекеттік бағдарламалары, бизнес қызметін дамуы-
ның басты бағыты, құрылымы, жұмыссыздық деңгейі, жұмыспен қамту жол картасы жұмыссыздық. 
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АНАЛИЗ ВЗАИМОСВЯЗИ РАЗВИТИЯ ПРЕДПРИНИМАТЕЛЬСТВА  

И РОСТА ЗАНЯТОСТИ НАСЕЛЕНИЯ  
В РАМКАХ РЕАЛИЗАЦИИ ГОСУДАРСТВЕННЫХ ПРОГРАММ 

  
Аннотация. Cогласно опыта развитых стран, развитие предпринимательства порождает самоподдер-

живающий процесс развития и расширения реального сектора экономики и сферы услуг для обеспечения 
роста занятости населения, способствует росту его деловой активности и решению социальных проблем 
населения. В связи с этим, при проведении анализа, было исследовано влияние количества зарегистриро-
ванных предприятий малого и среднего бизнеса в рамках реализации государственной программы «Дорож-
ная карта занятости – 2020» на уровень безработицы в Республике Казахстан за 2001–2016 годы. Для 
решения данной проблемы в статье разработан метод анализа с применением математико-статистических 
методов (корреляционно-регрессионного метод), позволяющий провести анализ взаимосвязи развития пред-
принимательства и роста занятости населения в рамках реализации государственных программ в страновом и 
региональном аспектах. С этой целью также проведен анализ прогнозирования занятости и безработицы по 
РК с применением математического инструментария. 

Ключевые слова: рынок труда, уровень занятости населения, социально-экономическое развитие, эко-
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