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In this article the factors of steady development of power engineering in Kazakhstan with 
indication of terms and volumes of necessary investments are given. 
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The paper presents technical solutions aimed at improving the technical and economic 
parameters of gas pumping units. It is shown that due to the relatively inexpensive measures 
(replacement of the regenerator, the modernization of the combustion chamber) can signi  cantly 
improve performance and reduce the impact of GPU compressor station on the air pollution in its 
area of deployment.
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The data on the development over the period 2004-2010, state, production and marketing 
dif  culties, the prospects for production and use of refractory products in the world, the CIS and 
Kazakhstan.
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This thesis presents an integration of micro CHP (combined heat and power) units in low 
voltage networks in Kazakhstan. The exchange of experiences in Germany with the integra-
tion of decentralised generation will help to modernise the Kazakh networks. Furthermore the 
influence of decentralised generation on low voltage networks is investigated to improve the 
voltage levels and to minimize the losses.
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The new approach to the structure of the system of automatic regulation of heater plant is 
presented in the article. The suggested approach will increase the effectiveness of regulation of 
heater plants’ pressure and temperature.
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       - -
,        -

 ,      CO, NO, SO2   92%.

This article contents the results of laboratory tests of complex dust-, gas- treatment, that 
includes electroactivation and low-temperature catalytic oxidation processes, which makes it 
possible to reduce the content of CO, NO, SO2  to 92% .

           
 .         
        ( .  1).  
          0,13 \  ³ -

   96,7%,     4,3%.
      

,        -
   .           
     ( .  1),  -

   ,      
 .         

       10³  
.

        
  ,      

10-4 \ .         
      .

        . -
  ,       -

    98%     . 
     - 115° ,    - 70° 

,      - 4330 ³/ ,     -
 - 60,4 \ . 



35

 1 –          

 1 –       ( )
 

 -
   
 -
 , 

/ 3

41,3 42,6 49,0 51,0 49,5 51,2 45,9 44,2 44,2

 
 -

   
 . ., / 3

1,86 1,62 1,91 1,78 1,43 1,59 1,19 1,10 1,11

-
 -

   
,%(  

)

95,5 96,2 96,1 96,5 97,1 96,9 97,4 97,5 97,5

-
  
   

 -
 -

  
   
, %

96,8 97,3 97,6 97,0 98,5 97,9 98,2 98,9 97,6

         -
   ,   , ,   
  .     



36

      ,    
  ( .  2).

 2 –      
 

    :
-      ;
-      ;
-     ;
-        
   .

      (   -
   SO4-6,1*10-3 / ,  -2,3*10-2 \ ) 

   ,      
 .

  20 30        -
       , -

      . « -
» : NO, O2, CO, CO2, SO2, SO3, H2O -   

    ,     
      ( .  2).

 2 –       -  
      

        

 41,3 / 3 1,96 0,77 0,68

SO2 1880 / 3 339,6 287,3 153,4
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SO3 23,6 / 3 1529,8 1589,6 1736,5

CO 188 / 3 52,7 47,4 32,4

CO2 976 / 3 1096,3 1103,5 1115,9

NO 850 / 3 382,6 267,3 159,5

     O2  ,  
NO,   2

3O , NOHSO4. 
 , ,   :

- CO+1\2O2 CO2 ;
- CO+NO CO2+1\2N2;
- CO+H2O CO2+H2;
- SO2+1\2O2 SO3;
- SO2+NO SO3+1/2N2;
- SO3+H2O H2SO4;
- NO+H2SO4 NOHSO4+1/2H2;
- H2+1/2O2 H2O;
- H2+2NO 2NH3+2H2O;
- 4NH3+5O2 4NO+6H2O;
- 2H2+2NO 2H2O+N2.

          , 
    ,      -

   – 92-96%,      
 -  10-72%.

        -
       -
 ,   SO2   12 , CO -  6 , NO -  5 .
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The problems of curriculum development of university specialties based on state compulsory 
educational standards (SCES) specialties of new generation are examined.

  2011       -
     2008  [1, 2],    

  .    2011     
       ( . -

 1). 
 1 –     

/  

   

 
2011

 
2008

 
. [3]

1

  
 ( ) 33 32 32

1.1  33 32 32

1.2   - - -

2

   ( ) 64 64 64

2.1  20 32-44 43

2.2   44 20-32 21

3

   
( ) 32 32 32

3.1  5 12-16 15

3.2   27 16-19 17

    
129

  
128

  
128
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This paper discusses the methodological basics of developing a particular situation for a mixed 
group of engineering/economics students, trained within the Master Programme “TEMPUS”. 
This approach of student training within the framework of the relevant modi  cations can be used 
in the learning process.
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Abstract

USE THE CASE-TECHNOLOGIES FOR TRAINING STUDENTS 
WITHIN THE LIMITS OF MASTERS PROGRAMS

Irina G. Kuznetsova - director of the Center of the international communications of the 
Samara state technical university, Samara, Russia 

Olga V. Wagner - assistant to faculty “Industrial economy” of the Samara state technical 
university, Samara, Russia

Lion V. Kuznecov - senior lecturer of faculty “Industrial economy” of the Samara state 
technical university, Samara, Russia

The developed approach of training in work above a case, will allow in our opinion, due 
to “diffusion” of knowledge and skills of students of different specialties to raise quality 
and an applied orientation Master’s dissertations, to develop at the future experts (engineers 
and economists) abilities to fast adaptation of young experts to work in the company, to 
skill of vision of real industrial problems. Besides of masters students,  nished university, 
prospects of applied use of results of scienti  c researches can represent is better.

At engineers is a primary estimation of opportunities of commercial use of results of 
scienti  c researches (merchandising of technologies), at economists - “technical” vision of 
spent researches and an economic estimation of opportunities of innovative development. 
. In the certain measure the answer to a question can be given - whether the innovation in 

the long term can be repaid for the developer and how to improve, or as much as possible 
to increase  nancial feedback from their use in the market.

In November, 2010 at meeting under the «TEMPUS» Program in S.Petersburg has 
been given the group oral report of students of engineers of/economists by results of work 
above a case before teachers of leading European high schools and heads of the European 
technological companies - the countries of a consortium. This report has caused interest of 
listeners and has been approved by all participants of meeting.

The considered approach of training of students within the limits of the Program with 
necessary completions can be used in educational process.
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MATHEMATICAL MODEL OF MEASURING THE LEVEL 
OF DOUBT USER IN THE SYSTEM COMPUTER TESTING FOR 

DIAGNOSTIC KNOWLEDGE

Vassiliy Serbin – Ph.D., Head of the Research Laboratory “Information Technology”,     
Almaty University of Power Engineering and Telecommunications, Almaty

        , 
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 ,        

  .

         
,          -

 .      
          

           
 .

In scienti  c research developed a mathematical model of measuring the level of doubt about 
the user, which can be used for diagnostic systems of knowledge-based computer testing. The 
developed model makes it possible to reduce the probability of guessing the correct answer for 
a more objective assessment of knowledge and more accurate decision-making in the system 
computer testing for diagnostic knowledge.

At the present time demands on the quality of education (skill level: knowledge, ability, 
skill, vision, intellect and feelings, ability, personality and character) of university graduates 
require more complex and sophisticated ways to test for the detection of all aspects of 
education student: to test and evaluate knowledge, identifying intellectual (skills), social and 
psychological characteristics (level of) student.

On the other hand the modern market requires that the test was rapid, massive, complete 
and accurate, and accessible regardless of location and time needs assessment of the level of 
education of the individual.

The last thought suggests that students, graduates, specialists review the level of 
knowledge for different purposes.

The solution to this problem is possible:
- Firstly by integrating all types and methods of testing and validation of knowledge (as 

well as check ability and skills) [1].
- Secondly, by automating the testing process and skill level (quality) [2].
- Third way to achieve maximum objectivity estimating the level of knowledge.
Therefore in the present study addressed the latter issue-oriented to achieve maximum 

objectivity, measurement of competencies. The possibility of solving this problem lies in the 
multi-criteria approach, which measures the number of correct answers according to the level 
of doubt in the user knowledge.

The level of doubt take into account the psychological characteristics of human behavior 
and a latent parameter measurement, ie not directly measured. The method consists in the fact 
that the answer to a complex question requires evidence to answer the question below current 
levels, taking into account the decision and theme question.
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Organized testing of x-questions. All questions are divided into t-groups on speci  c 
themes. Each question has one correct answer. Share issues by level of complexity must 
satisfy the following condition: for n = 3: basic complexity level - 50%, middle complexity 
level - 30%, complex level question - 20%. Each dif  culty level corresponds to the weighting 
factor F (Fmax - the most complex, Fmax-1 - less complicated).

Doubt those questions that has been given the correct answer of all dif  culty levels, 
except the  rst. Doubt the question on the level of F, calculated from responses to questions 
on the same theme (same group), whose complexity is lower than the complexity of the 
current theme [5].

                                                              

m

i
iiF WkS

1 ,

,                     (1)

where m - number of levels below that which is calculated.

1Fm                                                                
(2)

     
F – weighting factor of the current level of complexity;
ki – weight coef  cient of doubt on the question below the current level

 

                                                             

m

j

i

j

mik

1

1

 

,        (3)

omplexity of the question

Figure 1 - Graph of the coef  cient Ki weight of doubt on the current level of complexity 
of the question (logarithmic)

Wi – total weight of doubt, the question of i-level

                                                    

g

l
ii V

g
W

1

1
,               (4)

where g - number of questions i-th level of the same theme as the question for which 
the calculation is questionable;

Vi - decision (the answer to the question)

Ki 
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responseincorrect an  of case in the1
answercorrect  a of case in the0

iV

Based on the fact that the test may be a few questions at the same level of complexity, 
there is a need to  nd the rms value of doubt on every level:

                                                               
q

S
S

q

t
Ft

s
1

2

    

(5)

The  nal factor, which characterizes the degree of doubt, is [6]:

                                                              

max

2
1

F

F
sF SfS ,    (6)

where SF - doubts about the answer to question F-complexity, fF –weight coef  cient in 
question answers to the question F-complexity

                                                                 

m

j

F

j

Ff

1  

,    (7)

where Fmax-maximum weight at the highest level.

omplexity of the question

Figure 2 - Graph of the coef  cient fF  total doubts on the current level of complexity of 
the question (logarithmic)

fF 
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Conclusion

In scienti  c research developed a mathematical model of measuring the level of doubt 
about the user, which can be used for diagnostic systems of knowledge-based computer 
testing.

The developed model makes it possible to reduce the probability of guessing the correct 
answer for a more objective assessment of knowledge and more accurate decision-making 
in the system computer testing for diagnostic knowledge.
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It Is Shown that «external» resemblance of the general equations mathematical physicists 
with equations crooked and surfaces of the second order possible to use for simpli  cation (the 
adductions to canonical type) of the equations, describing row of the complex physical processes 
and phenomena’s, the Known that brought about canonical type differential equations second 
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The problem of storing the heat in a given area is considered. To solve that the partial differential 
equations (DE) are reduced to ordinary DE and applied the well-known in mathematics method of 
separation of variables and a theorem on the general solution of the inhomogeneous DE.
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Solar beam radiation, sky radiation and coef  cient of ef  ciency were determined for several 
regions of Kazakhstan in this article.
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Spiritualness – the basic of society development in the given article the author writes about 
spiritualness as the basic of society development. Analyzing the history of modern Kazakhstan 
development, the author shows the main reasons of unspritualness that we encountered in the years 
of totalitarian government. The author draws our attention to the problems of our society in order 
to overcome the spiritual crisis. He underlines the role of religion for the revival of Kazakhstan.  
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The article addresses modernization of Political Science as an academic discipline and 
proposes a modi  ed course entitled «Fundamentals of Political Science» developed for the students 
of Almaty University of Energy and Communication.
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