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Summary: The paper proposes a mathematical model for determining the functions of the stiffness ratio and uni-
tary stiffness ratio in a nonlinear elastic material. A possibility is considered to apply the dependences derived for 
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Summary: The authors of the present paper have reviewed several hundreds of Computer-Aided Software 
Engineering (CASE) systems. It is proposed to examine the evolution of CASE-systems. Herewith, the moti-
vating force of this evolution is viewed as the resolution of conflicts that appeared at the previous stages; 
such contradictions/conflicts are resolved using TRIZ tools. The criteria that are linked to the TRIZ concept 
of «ideality» and according to which CASE-systems develop are practicality and investment. In the paper, 
the CASE-systems development lines are singled out, their advantages and disadvantages and the purpose 
and development trends of each line are analyzed. Application of this approach for training allows reducing 
significantly the time needed for learning different CASE-systems, by means of knowledge systematization. 
On the other side, this systematization will allow 1) to identify the priority development areas for CASE-
systems, 2) to simplify significantly the choice of CASE-systems being used at enterprises, and 4) to approve 
the TRIZ tools application for contradiction resolution in CASE-systems. 
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 1 
 

 1.1 
 CASE-  

     
1.   112. Microsoft Project 
2. -  113. MMS
3. 4 GL/Online 114. Model Maker
4. Acceleo 115. Modelio
5. Act 116. MOSKitt
6. Ada 117. Multi/CAM
7. AdaReformat 118. MySQL Workbench 
8. AdaXRef 119. Natural 2
9. ADONIS 120. NETRON/CAP

10. Adpac CASE Tools 121. NewEra
11. Agilej 122. ObjectDomain
12. AmaterasUML 123. Objecteering MDA Modeler 
13. Analyst/designer 124. ObjectiF
14. AndroMDA 125. OmniGraffle
15. AnyLogic 126. Omondo
16. APS 127. Open ModelSphere 
17. Arcadia 128. OpenAir
18. ArchE 129. OpenProj
19. Arena 130. OptimalJ
20. ArgoUML 131. Pacbase
21. ARIS  132. PayDox
22. Astade 133. PC Prim
23. Battlemap 134. PCMS
24. Bazaar 135. Playback
25. Bonapart 136. Plib86
26. BOUML 137. PM. ontract
27. Business Studio 138. Pmaker
28. CA ERwin Modeling Suite 139. Poseidon
29. CA Estimacs 140. Power Designer Process Modeler
30. CASE. 141. PowerBuilder
31. Case/4/0 142. Primavera
32. CCC 143. Primavera ProSight 
33. Chen Toolkit 144. Process Weaver
34. CICS Simulcast 145. Process Wise
35. CMS 146. PRO-IV Workbench 
36. COBOL2/Workbench 147. Projectmate
37. Code Center 148. ProKit*Workbench 
38. CodeLogic 149. Prosa UMLmodeler 
39. Concept Draw 150. PVCS (Intersolv) 
40. Coordinator 151. Q/Auditor
41. CVS 152. Quality Works 
42. Darcs 153. QuickCRC
43. Data Base Design 154. Ramis
44. DateBook 155. Rational Rose
45. dbForge Studio for MySQL 156. Recorder
46. DEC Cohesion 157. Redmine
47. DECASE 158. Re-Think
48. Delphi 159. Rigi
49. Design/OA 160. SAP Strategic Management 
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 . 1.1 

     
50. Designer Oracle 161. Scan/COBOL
51. Developer 162. SCCS
52. Devgems Data Modeler 163. SCLM
53. DeZign forData-bases 164. S-Designor
54. Dia 165. SE Companion
55. DocsVision 166. SELECT
56. DOORS 167. Select Architect
57. DSEE 168. Semtalk
58. DVDraw 169. SensoryProTracker 
59. East 170. Silverrun
60. EasyCASE 171. Simprocess
61. Ensemble 172. Smalltalk
62. Enterprise Architect 173. SmartDraw
63. Enterprise II 174. SmartSystem
64. EPOS 175. SoDA
65. ER / Studio 176. Software Ideas Modeler 
66. ESS-Model 177. Software Through Pictures 
67. Excelerator 178. SPADE/SLang
68. Extend 179. SQL Maestro
69. Filemaker Pro 180. SQLWindows
70. Focus 181. SQLyog
71. Fox Manager 182. StarUML
72. Fujaba 183. Statemate
73. Git 184. SuperStructure
74. Gmodeler 185. SVN
75. Hindsight 186. Synchronize
76. HP Basic Branch Analyzer 187. System Architect 
77. HP Cross Compilers 188. TAU
78. HP Interface Architect 189. TeamWork
79. HP Project and Portfolio Management 190. Toad Data Modeler  
80. HPSF 191. Together Borland 
81. HyperionPerformance Scorecard 192. Topcased
82. IBM AD/Cycle 193. Trac
83. IBM WebSphere Business Modeler 194. Transform
84. IDEF0.EMTools 195. Turbo C++
85. Informix 196. Turbo Pascal
86. Inspector/Recorder 197. UFO-toolkit
87. Instrumentation Tool 198. Umbrello UML Modeller 
88. Interlisp 199. UMLet
89. Ithink Analyst 200. UMLStudio
90. iUML 201. Uniface
91. JAM 202. UNIX Programmer’s Workbench
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102. Magic Draw 213. vsDesigner
103. Make 214. Webratio
104. Marvel 215. Win(MAC)A&D  
105. Mavim Rules 216. Win(Mac)Translator  
106. MEGA 217. Workflow Modeler  
107. Mercurial 218. -  
108. Merlin 219.
109. MetaFour 220.
110. Metastorm Pro Vision 221.
111. MS Office Project Portfolio Server 222. -   
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.       ,   
    GPS-  JLR-20/30     GPS-

 JLR-10T. 
 
Summary: Based on the results of a statistical data analysis we have shown that the magnitude of random 
errors in heading measured with the GPS-compass JLR-20/30 is lower than that measured with the GPS-
compass JLR-10T. 
 

 : GPS- , ,  ,  . 
 
Key-words: GPS-compass, accuracy, systematic error, random error  
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 1 -1,6×10-16 0,0329 0,2 -0,052 358 
 2 4,6×10-5 0,0328 0,166 0,006 718 
 3 2,2×10-5 0,0425 0,333 -0,034 1150 
 4 -2,9×10-5 0,0344 0,333 -0,194 1150 
 5 2,89×10-5 0,0343 0,266 -0,002 1150 
 6 -5,8×10-5 0,0365 0,3 -0,048 1150 
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 3 2,94×10-5 0,0291 0,233 0,0282 1134 

 
 -9,8×10-7 0,0291 0,233 -0,003 3393 

    JLR-20/30    /  “  ”. -
  22  2010         -

     .     .  -
 ,    .   -

    . 3. 
 3 

       
GPS-  JLR-20/30  /  “  ” 

 , 
 

, 
 

, 
   

 
 1 2,88×10-5 0,03 0,2 -0,073 1156 
 2 3,13×10-5 0,0352 0,3 0,089 1066 
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 3,02×10-5 0,0317 0,333 -0,021 3313 
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Summary: The paper is concerned with the issue of using genetic algorithms for information security prob-
lems. Proposed is a mathematical model of a simple genetic algorithm with one-point crossing over and easy 
mutation with elite pick; the work of the algorithm is described. The authors propose a multistage encryption 
scheme using the genetic algorithm with mutations in the genes of individuals, and possible ways of paralle-
lizing this scheme for systems with the SMP-architecture. 
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Summary: The paper examines the issues of sustainability and automation of electrical discharge machin-
ing. Proposed is a differential equation of the stability of the processing in general, and also an equation of 
the stability of the pulse by the Lyapunov method. Also the paper describes five main types of pulses present 
at spark processing. A scheme for adaptive control of the EDM is proposed. 
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nets, gap, machine performance 
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Summary: The paper is concerned with the influence of vibration treatment of melt on the inverted-V-
shaped and dendritic segregation of cadmium in ingots of cadmium bronze. In the course of research it was 
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determined that vibration treatment of melt with the frequency of 25 Hz and amplitude of 0,4 mm decreases 
the inverted-V-shaped and dendritic segregation of cadmium in ingots of cadmium bronze. 
 

 : , ,  . 
 
Key-words: Vibration, segregation, cadmium bronze 
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Summary: Wear-resistant coatings not only improve the tribotechnical characteristics of a surface due to 
their durable and frictional properties, they also actively participate in the development of secondary struc-
tures, creating optimum conditions for structural adaptation. An attempt is made to reveal the role of “isl-
ands” in contact interaction, friction and wear. 
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Summary: The paper is concerned with the impact of multistrand rolling intensification upon metal struc-
ture and properties. 
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Summary: The paper present an analysis of already known graphical methods for definition of the welding 
(residual) deformations inevitably arising due to the  thermal influence of highly concentrated sources of 
heat, in particular by a welding arch at producing welded metal structures. Explained are the deficiencies 
(assumptions) of each of the methods, whose improvement generates interest. Based on the authentic data 
received by N. N. Rykalin and presented in his work: «Calculation of thermal processes at welding», a three-
dimensional model of a thermal cycle of welding is proposed (distribution of temperatures in each of three 
systems of coordinates) as a linear fast-moving source in a hit-emitting mild-steel St3 plate while semi-
automatically welding thin plates end-to-end in the environment of carbonic gas at steady modes of process. 

 
 :  , ,  ,  , -
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Keywords: sheet structures, change of geometry, welding deformations, thermal fields, sectors, lines of ac-
tion of internal tension. 
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Summary: The paper deals with issues related to solving the problems of the dynamics of fluctuating ship struc-
tures. The added mass of a liquid is considered. Significant attention is given to calculating the resistance of exter-
nal and internal environment. Mathematical modeling of fluctuations is considered on the basis of the module-
element method. The important place in the paper is given to experimental and numerical modeling of the tasks of 
defining the resistance of external and internal environment. In particular, the calculation of a resistance coeffi-
cient for a ship structure fluctuating in air, water, diesel fuel and in lubricating oil is considered. 
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Summary: The paper presents a review of methods for controlling forest fire threats by way of modeling 
and system analysis. To solve this urgent problem it is proposed to reduce it to a set of sub-problems: model-
ing the spread of a forest fire, modeling smoke rates and environmental risks rates, estimation of health risks 
for the population, estimation of economic damage. Application of the proposed approach to the estimation 
of forest fire threats will help forecast the dynamics of the threat and estimate it, and also to take preventive 
measures that are adequate to the threat level. 
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Summary: The paper offers an algorithm for developing retrospective models of the battery plant as a 
source of air pollution, since the plant’s opening in 1942. A flow-chart of the material balance of an accumu-
lator battery production facility is proposed. A method for calculating the amount of emission from the facto-
ry’s stationary sources is proposed based on the production data. The role of the battery plant in lead pollu-
tion of the air and neighborhood has been examined for more than 60 years in its dynamics. 

 
 : , ,  ,  , -

,  . 
 
Key-words: algorithm, modeling, concentration pattern, lead pollution, territory, environmental impact as-
sessment 

 
 331.45 

 
 « »    1942 .,      .  

          -
          

.  .  .   ,   .  
       .    

         ,   
 .         ,  

   200 . .      
   .         

  .  
       « »   

  60-       .  
     ,     

     .  .  ,  
-   ,       , 

Материал поступил 10.11.2010



105

 
       . - - .   

         . -
   ,      ,  -

    .  ,    
  ,         
  .   

       , 
       .   

 ,   ,    ,  -
         -
 . ,   70-  .,      

     «    -
»,    .  ,  -

      ,       
   1  1978 .,        

-        
( ).  ,         

        -
. ,       

         .  
 1985 .         ( ),  
          

    ,        
 .           1980-  

 1990-  .,      ,    -
   ,      -

 .  
           -

   1986 .,        
-    .      -

           
       . -

- - .  
        

  ,       (1942-1984),  
      («emission factor») [1].   

         
  .  ,     -

      .    
(  )      -

         . 
            -

         [2].  
       -

          
.        -

          
   ,      .  -

           -
    .   .   

         -

Гореликова Е.И. РАЗРАБОТКА МОДЕЛИ ПРОМЫШЛЕННОГО ПРЕДПРИЯТИЯ ДЛЯ
РЕТРОСПЕКТИВНОГО АНАЛИЗА ЗАГРЯЗНЕНИЯ ОКРУЖАЮЩЕЙ СРЕДЫ НА ПРИМЕРЕ 
КОМСОМОЛЬСКОГО-НА-АМУРЕ АККУМУЛЯТОРНОГО ЗАВОДА (ОАО КНААЗ)



106

 
.          ,   -
   , .   

 1942  2005 . (    )    -
      .     1985 . 
          , 

  ,     ,    
,   ,     .  
 1985-2005 .      .   

          
 ( )  -  ( ) . 

     -      -
    .       1985 .  

2005 .       -  
.         -
          

  . - - .    -
         -

        .    
           .  -

       -
     .        -

  .     5, 10, 30   -
   .      

     .  
        

    ,     , -
       ,     

.          -
    ,     .   -

 .         1985  2005 . -
            -
.       . 1. 

 

. 1  

  
, 

N, . 

 , 
Q, /  

, 
, /  

 , 
, /  

 
, 

, /  

 , 
, /  

0,05 % 
(    ) 

100 % 

0,06 % (1942-1984) 

89,84 % (    ) 

10,01 % 0,1 % 

     89,93 % (1942-1984) 

0 % (1942-1984) 

0,047 % (1985-2005) 

0,27 % (1985-2005) 

89,67 % (1985-2005) 

0,09 % (    ) 

  
   

  



107

 
       1942-1984 . -

          -
,      ,  
,   .       -

 ,     ,       -
   . .    60-    .  . 2  4 -

     ,   -
  (         -

),      . 
 

    Q, /

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

50000

19
42

19
44

19
46

19
48

19
50

19
52

19
54

19
56

19
58

19
60

19
62

19
64

19
66

19
68

19
70

19
72

19
74

19
76

19
78

19
80

19
82

19
84

19
86

19
88

19
90

19
92

19
94

19
96

19
98

20
00

20
02

20
04

Q
, 

/

 

. 2 

 

    , /  

0

1000

2000

3000

4000

5000

6000

7000

1942 1946 1950 1954 1958 1962 1966 1970 1974 1978 1982 1986 1990 1994 1998 2002

, 
/

, /
, /  
 
. 3 

Гореликова Е.И. РАЗРАБОТКА МОДЕЛИ ПРОМЫШЛЕННОГО ПРЕДПРИЯТИЯ ДЛЯ
РЕТРОСПЕКТИВНОГО АНАЛИЗА ЗАГРЯЗНЕНИЯ ОКРУЖАЮЩЕЙ СРЕДЫ НА ПРИМЕРЕ 
КОМСОМОЛЬСКОГО-НА-АМУРЕ АККУМУЛЯТОРНОГО ЗАВОДА (ОАО КНААЗ)



108

 
 

         

0

500000

1000000

1500000

2000000

2500000

3000000

3500000

1942 1946 1950 1954 1958 1962 1966 1970 1974 1978 1982 1986 1990 1994 1998 2002

N
 

/ 

N , /
N /  

. 4 
 

   ,       80-  .   
     «  »,    ,  -

   .      -
  .       

   .     -
    ,   , , -

, " ", " ", " "  .      .    
     ,  ,  .   1985 . 

 1990 .        . -
   .  2005 .    250 .  

 ,   12      1985 .  ,   -
    .  . 5      

    . 
 

   , /

0

5

10

15

20

25

30

1942 1946 1950 1954 1958 1962 1966 1970 1974 1978 1982 1986 1990 1994 1998 2002

, 
/

, /
, /  

. 5 
 

 ,    ,  1985  2005 .   12 .  
     30 :  26, 2 /   1985 .  0,88 /   2005 .  



109

 
  ,       
       .  

 ,   1985 .       -
.           

    « ».    -
    ,      -

   .  1990 . ,     
 ,    ,     

  « »,      , ,  
.  1991 .         -

 « ».  1992 .        . 
  1993 .        « -8»   

 « -4»     = 0,99.  1993-1994 .   -
      : -10 + « », 

  1995 .       . 
 1995 .          - 

  ,         -
       .  1998 .   

     ,   2001 .  -
  ,   2002 .     -
  -10 + « ».  2003 .      -

    . 
       -     

      ,    
   .       -
    ,      -86.  

         -
           -

        1942-1984 .    
 ,       . ,  

         .  
         -

.      1985 .   -
.   ,   1953   1985 .,   

 ,      . -
   ,       

   1942-1984 .   ,    1985 .,   
( / )   .      -

     .  
   ,  ,    -

  ,       -
  .        

        .  
       ,  -

       .  , -
            

 .         . -
   .  
    -     -

  i ( / )      i ( / )     -
.          

Гореликова Е.И. РАЗРАБОТКА МОДЕЛИ ПРОМЫШЛЕННОГО ПРЕДПРИЯТИЯ ДЛЯ
РЕТРОСПЕКТИВНОГО АНАЛИЗА ЗАГРЯЗНЕНИЯ ОКРУЖАЮЩЕЙ СРЕДЫ НА ПРИМЕРЕ 
КОМСОМОЛЬСКОГО-НА-АМУРЕ АККУМУЛЯТОРНОГО ЗАВОДА (ОАО КНААЗ)



110

 
  .        -
       ,  
,    .       ,  

    : 
 

i =  * i, 
 

 i –     i-  , / ;  –   -
, / ; i       i-  , / . 

,         
     : 

 

3600*
10* 6

i

i
i

G , 

 
 G  i –      i-  , / ; i –  

   i-  , / ; i      i-  , / ;  
106      ; 3600 –     . 

        -
        1942-1984 .,     -
   .       -
     . 6. 

  
    G , /

0,00

0,20

0,40

0,60

0,80

1,00

1,20

1,40

1,60

1,80

2,00

1942 1945 1948 1951 1954 1957 1960 1963 1966 1969 1972 1975 1978 1981 1984 1987 1990 1993 1996 1999 2002 2005

G
, 

/c

G
G  

 
. 6 

 
 . 7    ,    

   .        
  .        -

: ,  , .      -
  G  i      , -

      G  i.     
    : 

G  i = Gi1 + Gi2 + Gi3 +…+ Gin, 
 

 G  i  –       i-  , / ; inG   -
 n-    i-  , / . 

    ,   
      . 

     : 



111

 
 

D  = D1 + D2 + D3 +…+ Dn, 

D  = ,
1

m

n
nD  

 

 D  –     , ; D1, D2, D3, Dn – -
   , ; n    ; m   -
 . 

 

. 7 
 

   ,      -
  ,         : 

 

v  = 
3

321 vvv , 

v  = 
m

v
m

n
n

1 , 

 v  –       , / ; v1, v2, v3,… vn – 
   , / ; n    ; m   -

 . 
   « -3.0»   42   -

         1942-1984 .   -
          -

  : G  i, D , V .      
 1985 . (     ). 

         1985-2005 . -
  (42  ).        

    : G  i, D , V .     -

v =
321 vvv 

D  = 

D

 1

v

D

 2 

V D

 3

V

 ,  
  -

  -
  -

Гореликова Е.И. РАЗРАБОТКА МОДЕЛИ ПРОМЫШЛЕННОГО ПРЕДПРИЯТИЯ ДЛЯ
РЕТРОСПЕКТИВНОГО АНАЛИЗА ЗАГРЯЗНЕНИЯ ОКРУЖАЮЩЕЙ СРЕДЫ НА ПРИМЕРЕ 
КОМСОМОЛЬСКОГО-НА-АМУРЕ АККУМУЛЯТОРНОГО ЗАВОДА (ОАО КНААЗ)



112

 
          
.  

         
1985-2005 .       .  . 8  

      : )    
   , )        

 . 
 

                         )                                                    ) 

  
1995                                                            

 
                        )                                                     ) 

  
2000  

 
. 8 

   . 8,   ,      
   ,  –  2-4 .    

     G  i   -
      .  

   G  i     -
   : 

 
G  i  = Gi1 + Gi2 + Gi3 +…+ Gin, 

 
 G  i –      i-  , / ; inG   -

 n-    i-  , / . 
   ,      -

 G  i       .  



113

 
      , , ,  

   .     ,  
   .       G  i  -

     ,    
             

 .  
    n-      D  -

   : 
 

D  = 100 %,        Dn =  %, 
 

,%100n

D
DX  

 
 D  –     , ; D1, D2, D3, Dn – -

   , ; n    ; X –   
 n-     , %. 

          KDn 
  : 

KDn = /100 % 
 

n
Dn D

D
. 

         -
 .       -

 Kvn.      n-   Vn     -
   V : 

n
Vn v

v
. 

    n-     i-     
 : 

 

inG = VnDniG . ,  
 

 inG    n-    i-  , / ; G  i –    
 i-  , / ; KDn –    ; KVn    -

  . 
         -

 1942-1984 .           
1985 . (     ). 

    ,        -
   ,      -

  ,  1-3 %.  
   

 
1. , . .         -

          / . . , 
. . , . .  //    .  1998.  . 41-48.  

2. , . .   -       /  
. . , . . , . .  //    . – 2002. 

3. , . .    : .   / . . ,  
. . . – .:  , 2002. – 384 . 

4.  : .   . . .  / . . ,  
. . , . .  [  .] ;  . . . . – .: , 2004. – 480 . 

Гореликова Е.И. РАЗРАБОТКА МОДЕЛИ ПРОМЫШЛЕННОГО ПРЕДПРИЯТИЯ ДЛЯ
РЕТРОСПЕКТИВНОГО АНАЛИЗА ЗАГРЯЗНЕНИЯ ОКРУЖАЮЩЕЙ СРЕДЫ НА ПРИМЕРЕ 
КОМСОМОЛЬСКОГО-НА-АМУРЕ АККУМУЛЯТОРНОГО ЗАВОДА (ОАО КНААЗ)



114

 
 . . 

Stepanov A.N. 
 

      
 
CALCULATION OF DISPLASEMENT CURRENTS GOING THROUGH A HUMAN 
BODY 
 

   –   , ,  -
  - -     ( ,  

- - ). -mail Prof.Stepanova@mail.ru 
Anatoly N.Stepanov – PnD in Engineering, Professor, Dean of the Electro-technical Engineering Faculty, 
State Komsomolsk-on-Amur Technical University (Komsomolsk-on-Amur), e-mail Prof.Stepanova@mail.ru  
 

.           -
            . 

          
.             

   .          -
,          ,  -
    ,        .    -

 ,         -
       ,    

. 
 
Summary: The paper presents a rather simple analytic expression for calculating displacement currents going through a 
human body as the function of the conductor properties, on the basis of the solution of field equations. This expression can 
be also used for additional checks of the level of electromagnetic safety of humans. Proposed is a quantitative estimate of the 
impact of a human body upon the value of the electric field when a person enters the field. Presented is a calculation of the 
intensity based upon the solution of field equations, also shown is that on different areas of a human body the intensity may 
obtain values significantly differing from each other and from the intensity value of a non-disturbed field. Following from 
this, a conclusion is made that, apart from normally applied criteria, to ensure electromagnetic safety it is necessary to addi-
tionally check the values of displacement currents going through a human body. 
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