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Ермуханова Н.Б., Танжарыков П.А., Керимбекова З.М. 

Оценка техногенного воздействия радионуклидов на почву нефтегазовых месторождений 

Резюме. Рассматриваются проблемы загрязнения почв радионуклидами, такие как проблема очистки и 

дегазации почвенного загрязнения и ранее использованных технологических трубопроводов. На нефтяных и га-

зовых месторождениях загрязнителями почвы с радионуклидами являются химические реагенты, буровые рас-

творы, буровые и нефтяные шламы, сырая нефть и загрязненная нефтью почва. Основными дозообразующими 

радиоактивными источниками в почвах, загрязненных нефтяными отходами, являются радиевые, ториевые и ра-

доновые изотопы. Накипь устаревшего оборудования состоит в основном из солей радиоактивных изотопов. Эти 

соли в почве усиливают техногенный эффект. Радиоактивные источники в загрязненных почвах в крупнейших 

нефтедобывающих зонах Казахстана вызвали ухудшение состояния окружающей среды. Поэтому основной про-

блемой является прежде всего очистка почвы от радионуклидов и, во-вторых, улучшение методов дезактивации 

ранее использованных технологических трубопроводов С этой целью был проведен и проанализирован монито-

ринг загрязнения почв в месторождение Кумколь. 

Ключевые слова. загрязнение почв радионуклидами, химические реагенты, буровые растворы, пластовые 

воды, изотопы радий, торий и радон, осадочных отложений в технологическом оборудовании. 

 

Еrmukhanova N.B., Tanzharykov P.A., Kerimbekova Z.M. 

Assessment of the technogenic impact of radionuclides on the soil of oil and gas deposits 

Summary. The article deals with the problems of soil contamination with radionuclides, such as the problem of 

cleaning and degassing of soil pollution and previously used technological pipelines. In oil and gas fields, soil pollutants 

with radionuclides are chemical reagents, drilling fluids, drilling and oil sludge, crude oil and oil-contaminated soil. The 

main dose-generating radioactive sources in soils contaminated with oil waste are radium, thorium and radon isotopes. 

The scale of obsolete equipment consists mainly of salts of radioactive isotopes. These salts in the soil enhance the tech-

nogenic effect. Radioactive sources in contaminated soils in the largest oil-producing areas of Kazakhstan have caused 

environmental degradation. Therefore, the main problem is first of all cleaning the soil from radionuclides and, secondly, 

improving the methods of decontamination of previously used technological pipelines for this purpose, monitoring of soil 

contamination in the Kumkol field was carried out and analyzed. 

Key words: soil contamination with radionuclides, chemical reagents, drilling muds,  formation water, isotopes 

of radium, thorium and radon, sediment in technological equipment. 
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(Faculty of Information Technology, Al-Farabi Kazakh National University, Almaty, Kazakhstan 
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NUMERICAL SOLUTION OF THE REGGRESSION MODEL FOR ANALYSIS AND 

PROCESSING OF BIG DATA 

 
Abstract: In this article, numerical methods for solving the regression model for processing large amounts of data 

are considered. Due to the increase in the population on the globe, the world data volume is more than doubled every two 

years. There were great difficulties in data processing and storage. One of the most important problems today is the 

processing of large amounts of data, data security and rapid analysis, as well as the determination of their structure, 

monitoring of growth rates and speed of processing. The article presents a regression analysis of external factors affecting 

the growth of the data volume, a numerical solution of the regression model for processing large amounts of data. I found 

the regression coefficient, the free term and the coefficient of determination of this problem using the method of least 

squares. Defined the direction of the data and plotted the function. I was convinced that the method of least squares is the 
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most optimal and effective method for analyzing and constructing a regression model. Accordingly, these methods are a 

reliable statistical tool for testing and evaluating linear relationships. 

Key words: Model, regression analysis, data, information, processing, function, variables, characteristics of rela-

tionships. 

 

Introduction 

Currently, many companies compete with each other by increasing the volume of processing big data, 

as the consumers of their software grow every year. This leads to the fact that software development companies 

must improve the processing of big data. Today the processing of large data and ensuring the safety and storage 

of them in a safe place is very important for everyone, the solution of such a task must be fast and reliable [1]. 

Usually big data sets are a process of continuous accumulation of various types of unstructured data. It 

describes a set of data that exponentially grows, which are big, rough and unstructured for analysis by relational 

database methods. Terabytes or petabytes - the exact amount is not as important as understanding where the 

data ends and how they can be used. The information value of big data sets, examples of tasks that can be 

solved by analyzing big data streams: 

• predict the amount of data, conduct regression analysis, improve the work of technical support services, 

websites and traffic; 

• development of predictive models 

• detection of fraud in real time 

• Risk analysis 

• construction of situational premises; 

 • interactive analytical processing, etc. 

       Regression analysis is one example that includes methods and analyzes of processing big amounts 

of data. This problem is solved by using an adequate regression model using the existing and new technology 

algorithms. The regression model is an equation in which the variable explained is represented as a function 

of the explanatory variables. For example, the model of demand for some goods, depending on its price and 

the income of buyers. By the form of the function, linear and nonlinear regression models are distinguished. 

The methods of evaluation and analysis of linear regression models are most often studied in detail and in the 

econometric analysis[2,3]. 

 

The regression equation 

The main goal of the regression analysis is to determine the relationship between some characteristic Y  

of the observed phenomenon or object and the variables nxxx ,, 21 , which determine, explain the changes in 

Y  . The variable Y  is called the dependent variable (response), the variables nxxx ,, 21  are called factors 

(regressors). The establishment of the form of dependence, the selection of the regression model (equations) 

and the evaluation of its parameters are the tasks of regression analysis[4]. 

          Regression analysis studies models of the form   )(XY , where Y  is the resultant characteristic 

(response, random dependent variable); X  - factor (nonrandom non-dependent variable);   is a random var-

iable characterizing the deviation of factor X  from the regression line (residual variable). The regression 

equation is written as: ),...,,( 10 px bbbxy   , where x  is the value of X ; pxx bbbYMy ....,,),( 10  are the 

parameters of the regression function  . Thus, the problem of regression analysis consists in determining the 

function and its parameters and the subsequent statistical study of the equation. Depending on the type of the 

chosen equation, linear and nonlinear regression are distinguished (in the latter case, further refinement is 

possible: quadratic, exponential, logarithmic, etc.). Depending on the number of interrelated characteristics, 

pair and multiple regression are distinguished. If the relationship between the two characteristics (result and 

factor) is studied, then the regression is called a pair if there are multiple (multifactorial) regressions between 

three or more signs. 

At the first stage of the regression analysis, the observational data or the experiment is represented 

graphically.                         

       The dependence between the variables X  and Y  is represented by points on the coordinate plane 

),( yx  and connect them by a broken line. This broken line is called the empirical line of Y  regression by X

. By the form of the empirical regression line, the assumption is made about the form (form) of the dependence 

of the variable Y  ot X . In this case it is logical to assume a linear dependence. If the form of the function   
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in the regression equation is chosen, then the least-squares (OLS) method is used to estimate the unknown 

parameters pbbb ,...,, 10 . According to the method, the unknown parameters of the function are chosen so that 

the sum of the squares of the deviations of the experimental (empirical) values of iy  from their calculated 

(theoretical) values is minimal, i.e. 

min)),...,,(()( 2

10

1

exp

1

2

exp  
 

pi

n

i

i

n

i

p

ii bbbxyyyS   

where 
p

iy  is the value calculated from the regression equation;  p

ii yy - deviation (error, balance); 

n  is the number of pairs of source data[5]. 

Pairwise linear regression model 

Let's consider a pair linear regression model of the interrelation of two variables, for which the regres-

sion function )(x  is linear. We denote by )(xy  the conditional mean of Y  in the general population for a 

fixed value of x  with the variable X . Then the regression equation will have the form: 

baxyx  , where a is the regression coefficient (linear slope of the linear regression line). The regres-

sion coefficient shows how many variables on average Y  varies with the change in the variable X  by one 

unit. With the help of the least squares method, formulas are obtained for calculating the parameters of linear 

regression: 

 

Table 1. Formulas for calculating linear regression parameters 

 

Free member b  The regression coefficient 
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 Testing the hypothesis of the significance of the regression equation 
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


  

,1,),;;( 2121  pnkpkkkFcur      Annex 7   (for linear regression 1p  ) 

 

The direction of communication between variables is determined based on the sign of the regression 

coefficient. If the sign with a regression coefficient is positive, the relationship between the dependent variable 

and the independent variable will be positive. If the sign for the coefficient of regression is negative, the rela-

tionship between the dependent variable and the independent variable is negative (inverse)[6]. 

                    

 
 

Figure 1 - The concept of deviation (linear regression) 
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Figure 2 - Graphical interpretation of the determination coefficient 

(linear regression) 

 

To analyze the overall quality of the regression equation, the determination coefficient 2R , also called 

the square of the multiple correlation coefficient, is used. The coefficient of determination (measure of cer-

tainty) is always within the interval ]1;0[ . If the value of 2R  is close to one, this means that the model con-

structed explains almost all the variability of the corresponding variables. Conversely, the 2R  value is close 

to zero, which means poor quality of the constructed model. The coefficient of determination 2R  shows, by 

how many percentages %100)( 2 R , the regression function found describes the relationship between the 

initial values of Y  and X . Fig. 3 shows )( yy p

i  - the variation explained by the regression model and 

)( yyi   is the total variation. Accordingly, the quantity %100)1( 2 R  shows how many percent of the 

variation of the parameter Y  are due to factors not included in the regression model. With a high value of the 

determination coefficient %752 R , we can make a prediction )( ** xfy   for a particular value of 
*x  

within the range of the original data. For forecasts of values that are not within the range of the initial data, the 

validity of the obtained model can not be guaranteed. This is due to the fact that the influence of new factors 

that the model does not take into account may appear. The significance of the regression equation is estimated 

using the Fisher criterion (see Table 1). Under the condition that the null hypothesis is valid, the criterion has 

a Fisher distribution with the number of degrees of freedom 1, 21  pnkpk  (for paired linear regression 

1p ). If the null hypothesis deviates, then the regression equation is considered statistically significant. If 

the null hypothesis does not deviate, then the statistical insignificance or unreliability of the regression equation 

is recognized[7]. 

 

Formulation of the problem.  
  In the mechanical shop, the structure of the cost of production and the share of purchased components 

are analyzed. It was noted that the cost of components depends on the time of their delivery. As the most 

important factor affecting the delivery time, the distance traveled is selected. Regression analysis of supply 

data: 

 
Distance, miles 5,3  4,2  9,4  2,4  0,3  3,1  0,1  0,3  5,1  1,4  

Time, min 16  13  19  18  12  11 8  14  9  16  

 

For regression analysis: 

1. to plot the initial data, to approximately determine the nature of the dependence; 

2. Select the form of the regression function and determine the numerical coefficients of the model by 

the method of least squares and the direction of the connection; 

3. Evaluate the strength of regression dependence using the coefficient of determination; 
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4. Evaluate the significance of the regression equation; 

5. Make a forecast (or a conclusion about the impossibility of forecasting) according to the adopted 

model for a distance of 2  miles. 

 

1. The constructed points are not exactly on the line: apart from the distance at the time of delivery, 

traffic jams, time of day, road works, weather, driver's qualification, mode of transport influence. But these 

points are collected along a straight line, so we can assume a linear positive relationship between the parame-

ters. 

2. Let us calculate the sums necessary for calculating the coefficients of the linear regression equation 

and the determination coefficient 2R : 

 

№ 
𝑥𝑖 𝑦𝑖 

 
𝑥𝑖

2 𝑥𝑖𝑦𝑖 
 

𝑦𝑖
р
 (𝑦𝑖

р
− 𝑦)

2
 (𝑦𝑖 − 𝑦)2 

1 5,3  16  12,25 56,00  15,22 2,63 5,76 

2 4,2  13 
 

5,76 31,20 
 

12,30 1,70 0,36 

3 9,4  19 
 

24,01 93,10 
 

18,95 28,59 29,16 

4 2,4  18 
 

17,64 75,60 
 

17,09 12,15 19,36 

5 0,3  12 
 

9,00 36,00 
 

13,89 0,08 2,56 

6 3,1  11 
 

1,69 14,30 
 

9,37 17,88 6,76 

7 0,1  8 
 

1,00 8,00 
 

8,57 25,27 31,36 

8 0,3  14 
 

9,00 42,00 
 

13,89 0,09 0,16 

9 5,1  9 
 

2,25 13,50 
 

9,90 13,67 21,16 

10 1,4  16 
 

16,81 65,60 
 

16,82 10,36 5,76 

Σ 28,9 136  99,41 435,30  – 112,42 122,40 

 

 

.66,2
89,2941,9

6,1389,253,43
;91,5

89,2941,9

53,4389,2941,96,13
;6,13;89,2

22





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





ab

n

yn
y

n

xn
x

iiii
 

 

The desired regression dependence has the form: 91,566,2  xy p
. We determine the direction of the 

relationship between the variables: the sign of the regression coefficient is positive, therefore, the connection 

is also positive, which is confirmed by the graphical assumption[8]. 

3. Let's calculate the determination coefficient: 
40,122

41,1122R  or %92 . Thus, the linear model explains 

%92  of the variation in the delivery time, which means the correct choice of the factor (distance). %8  of the 

time variation is not explained, which is due to other factors affecting the delivery time, but not included in 

the linear regression model. 

4. Let's check the significance of the regression equation: 

 

1,44
1

1110

92,01

92,0
2

2







nsobservatioF  
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As 32,5)1110;1;05,0(1,44  curvensobservatio FF  - regression equation (linear model) is statisti-

cally significant. 

5. Solve the problem of forecasting. Since the determination coefficient 2R  has a sufficiently high value 

and the distance of 2 miles for which it is necessary to make a prediction is within the range of the initial data, 

it is possible to make the prediction: 

.min2,11913,5266,2)2(*  milesxy  

 

         Regression analysis is conveniently carried out using the capabilities of various mathematical programs. 

The "Regression" mode of operation serves for calculating the parameters of the linear regression equation and 

checking its adequacy for the process under study. In the dialog box, you need to fill in the following param-

eters: 

  The input interval Y is a range of data by the resultant characteristic, it must consist of one column.  

  The input interval X is the range of cells containing the values of factors (independent variables). 

Number of input ranges 16)( columns . 

  A check mark is set if the first line of the range contains a heading. 

  The Reliability level checkbox is activated if you enter a reliability level in the field next to it, which 

is different from the default level %95 . 

The constant is zero. This check box must be set if the regression line passes through the origin ).0( b  

  A check box in the Residual and Residuals group is set if you want to include the corresponding 

columns or graphs in the output range. 

Conclusion of the results  
Regression statistics 

Multiple R                                  0,958275757 

R-square                                     0,918292427 

The normalized R-square               0,90807898   

Standard error                            1,11809028 

Observations                               10 

 
                        Coefficients           Standard error            t-statistics            P-Value 

Y-crossing      5,913462144      0,884389599           6,686489927       0,00015485 

Variable X      2.65970168        0,280497238         9,482095791         1,26072E-05 

 

Consider the results of the regression analysis presented in the table. The value of the R -square, also called 

a measure of certainty, characterizes the quality of the regression line obtained. This quality is expressed by the 

degree of correspondence between the initial data and the regression model (calculated data). In our example, the 

measure of certainty is 91829,0 , which indicates a very good fit of the regression line to the original data and 

coincides with the coefficient of determination 2R , calculated by the formula. Multiple R - coefficient of multiple 

correlation R  - expresses the degree of dependence of the independent variables X  and the dependent variable Y  

and is equal to the square root of the determination coefficient. In a simple linear regression analysis, the multiple 

coefficient R  is equal to the linear correlation coefficient )958,0( r .  Coefficients of the linear model: the Y -

intersection derives the value of the free term b , and the variable 1x  - the regression coefficient a . Then the linear 

regression equation: 9135,5659,2  xy (which agrees well with the calculation results). Next, we check the 

significance of the regression coefficients: a  and b  . Comparing the values of the columns coefficients and standard 

error in the table in pairs, we see that the absolute values of the coefficients are greater than their standard errors. In 

addition, these coefficients are significant, which can be judged from the values of the P -value, which are less than 

a given level of significance   05,0 [9]. 
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Figure 3. Initial data and regression line 

 

 

 

 

 

 

 

 

 

 

  

 

                    

The table shows the results of the withdrawal of residuals. With this part of the report, we can see the 

deviations of each point from the constructed regression line. The greatest absolute value of the remainder in 

this case is 89256,1 , the smallest is 055399,0 . For better interpretation of these data, a plot of the initial data 

and a constructed regression line are constructed. As can be seen from the construction, the regression line is 

well "adjusted" to the values of the initial data, and the deviations are random[10]. 

Conclusion 

The creation of a regression model is an iterative process. This process is aimed at finding effective 

independent variables, to explain the dependent variables that we are trying to model or understand by starting 

a regression tool to determine which quantities are effective predictors. Then, step-by-step delete or add vari-

ables until you will not find the best fitting regression model. As the process of creating a model is often 

research, it should never become a simple "fit" of data. Building process the regression model should take into 

account theoretical aspects, opinion of experts in this field and common sense. 
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Даркенбаев Д. К. 

Үлкен көлемді деректерді талдаудағы және өңдеудегі регрессиялық модельдің сандық шешімі 

Түйіндеме. Бұл мақалада үлкен көлемді деректерді өңдеудегі регрессиялық модельдің сандық шешімі қа-

растырылды. Жер шарында адам санының көбеюіне байланысты, дүние жүзілік  ақпарат көлемі екі жыл сайын 

екі еседен артық өсіп отыр. Деректерді өңдеумен сақтауға қатысты қиындықтарда аз емес. Қазіргі таңдағы өзекті 

мәселелердің бірі деректерді өңдеу, жедел талдау жүргізу, деректердің қауіпсіздігін қамтамасыз ету, сонымен 

қатар деректердің құрылымын анықтау, өсу үдерісіне мониторинг жасау өңдеу жылдамдығын арттыру болып 

тұр. Мақалада ақпарат көлемінің артуына тікелей әсер ететін сыртқы факторларға талдау жасалып, үлкен көлемді 

деректерді өңдеудегі регрессиялық модельдің сандық шешімі табылды. Қойылған  есептің регрессия коэффи-

циентін, бос мүшесін және детерминация коэффициентін кіші квадраттар әдісін қолданып таптым. Алынған де-

ректердің байланысу бағыты анықталып сәйкесінше функция сұлбасы алынды. Кіші квадраттар әдісі регрессия-

лық талдаудың ең тиімді әрі нәтижелі әдісі екеніне көз жеткіздім. Сәйкесінше бұл әдістер сызықтық қатынас-

тарды тестілеу және бағалау үшін сенімді  статистикалық құрал болып табылады. 

Түйінді сөздер: Модель, регрессиялық талдау, деректер, ақпарат 

 

Даркенбаев Д. К. 

Численное решение регрессионной модели для анализа и обработки больших данных 

Резюме: Рассмотрены численные методы решения регрессионной модели для обработки больших объемов 

данных. Из-за увеличения численности населения на земном шаре, мировой объем данных увеличивается более 

чем в два раза каждые два года. Возникли большие трудности  обработки данных и их хранения. Одной из наи-

более важных проблем является обработка больших объемов данных,  безопасность данных и быстрый анализ, а 

также соответственно определение их структуры, мониторинг темпов роста и увеличение скорости обработки. В 

статье приведен регрессионный анализ внешних факторов, влияющих на рост объема данных, численное реше-

ние регрессионной модели при обработке больших объемов данных. Найден коэффициент регрессии, свободный 

член и коэффициент детерминации данной задачи, используя метод наименьших квадратов. Определено направ-

ление полученных данных и построен график функции. Следовательно, наименьших квадратов является самым 

оптимальным и эффективным методом для анализа и построения регрессионной модели. Соответственно, эти 

методы являются надежным статистическим инструментом для тестирования и оценки линейных отношений. 

Ключевые слова: Модель, регрессионный анализ, данные, информация, обработка, функция, перемен-

ные, характеристики связей. 
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