


 « » 

  
,  

   6115  30.04.2002 . 
 2002 .   

»  
: 

 
. ., ,  « »,  

 
.  .,  « »  « »,  
.  ., , ,  

.  .,  « »,  
.  .,  « »,  

.  ., , ,  
.  .,  « »,  

.  ., ,   
 « »,  

.  ., ,  « »,   
) 

. .,  « »,  

.  ., , , ,  
.  ., , , ,  

.  ., ,  “ ”  « »,  
.  .,   

 “ »,  
.  .,  « »,  

.  ., ,  “ »,  
.  ., ,  

. ., ,   
 « »,  

.  ., , ,  
.  ., ,  

.  ., ,  
.  ., , , ,  
.  ., ,  « »,  

. ., ,  « »,  
.  ., , ,  

.  ., ,   
 « »,  

.  ., ,  « »,  
.  ., ,  

: , . + 38 067 359 46 96, e-mail: a.m.grechko@mail.ru 
:  , . + 38 057 707 69 76, e-mail: evl2008@ukr.net 

 
 

 « »,  « », . , 21, . , 61002, . 
.: +38 057 707 62 81.   e-mail: a.m.grechko@mail.ru 

 
 
 
ISSN 2074-272X ©  « », 2012 
 
 

 30.11.2012 . 
 60  90 . .  – . . . 8,875. 

 200 . .  0096/0128. . 
. 61124, , . -124,  2249 

 «  " "», . , . , 8 
 



ISSN 2074-272X. . 2012. 6

ELECTRICAL ENGINEERING & ELECTROMECHANICS

 « »
8  30  2012 p.

2012/6

. . 
. .

 11: 
3

. 13

. 16

.,
.,

.

20

. 28

.C.,
.,
.

31

.,
.

34

.,
.

37

.,
.,

.,
.

 70 41

. 47

.,
.

51



2 ISSN 2074-272X. . 2012. 6

. 56

.,
.,

.

61

, 
. 66

.  70- 71

!
 « » – .

,  2006 .
 – 136,44 .,  – 22,74 .,  –

45,48 .,  – 68,22 .,  – 90,96 .,  – 113,7 .
: 01216.

!
 15  2003 .  1-08/5 

» , 

 10 
2010 .  1–05/1.  1 2002 .

 2005  « -
» 

), 
 ( )  ( ) . 

.

1  2006 . 688  01.12.2005 . 
.

 « », 
 ( ) 

ISSN 2074-272X, . . . -
 http://nbuv.mon.gov.ua  «

/ »  2009 .

, 
 « » (http://www.kpi.kharkiv.edu/eie/). , 

, .



. .  

ISSN 2074-272X. . 2012. 6 3 

 621.3:537.311:910.4 
 

.  
 

. 
 11:  

 
 17-20 ,  

. 
 

 17-20 -
, . 

 
"  

,   
". 

 XVI XVII   
 (1561-1626 .) 

 
1.  

 
, -

 (287-212  
.) -

.  ( . 1)  
,  

, -
: ,  

  -
, -

,  [1,2].  
-
 

.  
 ( ) , 

, -
 [1]. 

 
. 1.   

(287-212 .) [3] 
 

 
-

. -
,  

,  
 

.  
.  

. 
-
 

 
" chanik "   " " [4])  

. , -
 

,  
 
 

. 
 ( )  "  

" -
-

, , , 
 

.  
 

,   [1]:  " -
 

,  
,  

".  
 " -

",  
, -

 
 [1].  

 
 

. , 
,  

-
 17- . , . , .  

. -
 

 19-  
 [1]. 

 
, , 
, -

 (1452-1519 .) . -
, .  

 [1]. .  ( . 2) 
 

-
,  

, . -
 [1]: " -

, , 
 

-
". ,  [1]: "  

,  
". 



 

4 ISSN 2074-272X. . 2012. 6 

 
. 2.  

 (1452-1519 .) [5] 
 

.  
, -

. -
 [1]: "  

, -
, ,  

". ,  
[1]: " , -

". 
, . , 

 [1]: " ,  
".  

 
. -

,  
-
 

.  
. 
-
 

 [4].  .   
 , 

. -
, , -

, . -
-

, , -
. -

 [5]: " , !". 
, -

 (1564-1642 .)  
 1608 -

,  
-

 32- -
,  

,  
.  1610   

 
,  1530  

 
(1473-1543 .). .  ( . 3)  

, . 
-

 (1548-1620 
.),  "  

", -
. .   

 

-
-

 [1].  
-

 1612 .  
, " [1].  

 
. 3.  

(1564-1642 .) [5] 
 

. -
 
 

 ( ).  -
, -

. ,  
-

. -
,  .  -

-
. -

 ( ) -
. -

 ( -
) [1].   

 ,  1657 
 

 (1629-1695 .), -
.  1673 . 

 " "  
. -

, -
.  .  -

.  
. ,  

 TM  
-

) [1]: TM=2 (lM g-1)1/2,  lM  ; 
g=9,806 2  [6]. 

-
 

,  T -
 LC  [6]: T =2 (LC)1/2. 

.  
 

(1608-1647 .),  
 " -

" ( ) [2]. . -
-

 [1].  
 (1623-1662 .),  

 
 ( ),  
 , -



 

ISSN 2074-272X. . 2012. 6 5 

 [1].   
-

.  
.   " -

",   1638   
,  

 1687 
 " -

" -
 (1642-1727 .), -

-
-

 [1 3]. 
 

2.  
,  

-
. -

.  ,   
 

. 
,   

, -
. , 

, -
-

 [1,5]. -
, .  ( . 4) -

-
 (1646-1716 .)   (  

1684 )   (  1686 )  
[2].  ( ) -

, ,  
. -

 ( ) -
-

.  (1571-1630 .), 
.  (1596-1650 .) [1,2]. 

 
. 4.   

(1643-1727 .) [5] 
 

,  ,  .  
. -

-
 

. , . -
. -

-
: , .  

 ÿ (  " "  
-

), .  y'' (  
"  

-
) [1].  

-
-
. 
. 

, . -
.  " " -

-
, -

 -
, -

 
,  

.  
 ( , . 

, . .), .  
 1687  

 " -
", -

-
 

.  
-

,  
: , , , 

   [2]. 
 

. -
 " " (" ")  

 [1]: "  
,  

". . -
 [1, 7]  

,  ( ), -
. -

, , -
.  ( )  

,  
 ( ). 

 ( ) -
 (  

). -
 ( ) .  -

 
,  

 ( , 
), 

 
 

 g  ( )  
. , . -

, -
. 

. -
,  m  P  

.   
 

. -
 

: P=m g,  g=9,806 2  
 [6]. -

 ( , . -
-

!) , , ,  P 



 

6 ISSN 2074-272X. . 2012. 6 

 1  ( , -
 9,806  [6]) 

 m  
)   1  .  -

, , , -
 P -

 m .   
, -

 g ,  m 
 

,  P -
 

. ,  
 17-  

 
-

.  
.  

 -
.  ( -

) -
-

.  .  ,   
 
 

). 
-
-

 .  [1]: 
" -

, -
,  

, -
. -

".  
-

, .  
 ( , -

) . 
,  .  -

,  
. 

, -
 [1].  .  

 
-
-

, -
. -
.  

 . -
 [1]: "  

, , -
-

". -
 

,  
. ,  

 
, 

.   
[1]. -

-
 ( ,  

)  ,  

-
. ,  

. 
, -

 " ". 
 

,  " -
",  

,  .   1687   
 

 (  " ")  
[1].  270  

 4  1957 -
! -

-
. ! -

. ,  
-

,  
 

( ), :  
( ), -

 
 ( )  

 
 ( ). . -

 -
,  

.  ,   
,  

, ,  
.  

, -
,  
,  

. . -
,  -

 
-

.  
 ( -

,  
, , -

; -
, -

-
 [1]). -

.  -
-

,  
. -

,  
 " -

" ( ),  " " ( ). 
, -

 
.  

. ,  
-

.  
 1668  

 ( )  
 ( . 5). -

 ( ), -
 ( . 6),  



 

ISSN 2074-272X. . 2012. 6 7 

.  
, -

 
-

. ,  
 

. ,  
.  

 ( )  
 (  

).  
 

.  1675  
-

. -
, ,  

.  1666  
 

 ( )  
 ( -

 ).  
. ,  

 1701 . -
. 

 
. 5.  

, .  [5] 
 

, . 
,  

 
.  

, 
,  .  ,   

1703 . -
 (  

),  1705  
-

 ( ) -
.   

,  
 

 [5]. 
, -

, . ,  " -
" -

 [1].  
, 

, ,  
.  
. -

,  
,  

.  -
, ,  

 
"  

. . -
 

. 
-

,  .  -
 

-
.  

, -
, . 

 
-
 

-
. 

 
. 6.  

,   
.  [5] 

 
.  

-
, -

 
 [2]. -

,  " -
" [1]. -

-
 ( ) " ", 

-
-
-
. 

,  " -
"   (  19-  

-
-

. . ,  
, 
-

) . 
. ,  

,  



 

8 ISSN 2074-272X. . 2012. 6 

,  " -
"   " "),  

 [5]: "  
". , . 

 ( . , 
)  [3]: " -

, ,  
-

,  
. , -

". -
,  

-
 

 " " (  ). 
 

3.  
 1736 . -

 " "  "  
, " ( . 7) -

 ( ) -
 (1707-1783 .), -

 (  
) [1]. 

 
. 7.  " " .  1736 . [1] 

 
-

,  
 

-
.   " " . -

 " "  1765 
.   ( )  [1].   

 " " .  
,  

  " ", -
 
 

. . -
 " " .  
 ( ) -

 900  [1]. 
 1738  .   

 " " -
 ( )  

 (1700-1782 .),  
" "  

 [1,6]. 
,   1743  "  

"  

 (1717-1783 .),  
 " " 

[1,2].  1788  (  100  
.  " -

"!)  
" " -

 
(1736-1813 .), ,  

. , -
 

 [1].  ,   
1717  (1667-1748 .) -

 ( ) -
 ( .  

) [1].  
 ( ) 

  
 (1740 ),  

 
 (1601-1665 .) [2,6]. -

 
.  ( . 8), -

-
, -

-
,  

,  
-

,  
 

.  1807  
 " -

" -
 (1773-1829 .)  

 
-
 

 ,  
 [6]. -

 
. -

,  
, -

.  
 

, -
,  

-
. 

 1733 -
 

 (1700-1766 .)  
[1]. , -

 " -
" .  

, -
.  

 
 

(1728-1766 .) [1].  
 
 
 

) -
 ( . .9). -



 

ISSN 2074-272X. . 2012. 6 9 

 -
-
-
-

 (1736-1819 .) [1].  
 " ". , 

. 
 ( . 10),  

-
-

,  
.  

-
 ( ) -

. 

 
. 8.  

 (1736-1813 .) 

 
. 9.   

.  (   
. ,  

) [9] 
 

-
-
-
 

,  
-

,  

 (  
, 1840 ) [6]. -

 19-  
 ( )  

 
 ( , 

1851 ) [6].  ( ) 
 (  

)  
-

  (1883 ),  
,  

 ( )  
 [6]. 

-
. -

 
,   

, -
, -

-
. -

 
-

 [1,8].  
 
 

.  
, . -

,  
 
 

, . -
 

,  
. ,  

 18- , 
-

 [6, 8]. 
 
 

. 

 
. 10.  

 (1736-1819 .) [10] 
 

 1883 -
 (1854-1912 .) 

-
,   

  
 ,  

. -



 

10 ISSN 2074-272X. . 2012. 6 

, , -
,  

-
.  
, -

.  .   
 
 

.  
, -

. -
, -
 [8]. . -

,  
-
 

.  
 

. -
-

, -
 

. 
-
-
 

 ( ) , 
.  .   

 
-

, -
. , 

 
, -

.  
. -

. 
 1882 .  

.  -
-
-
-

 (1857-1918 .) [8].  
.  ( . 11) -

,  
1885  " -

-
", -

,  
.  .  .  -

,   1887 .   
-
, 
-

 ( , 1930 ) -
 ( , 1950 ) 

[11]. ,  1901 . 
-
 

"  
 [8]. 

 1892  .  -
, -

, -
. . -

 " -
".   

-
.  

.  
 -

,  
 [12].  

.  
-
-

, ,  
-

.  
) . -

. 

 
. 11.  

 (1857-1918 .) [12] 
 

,  
. -

-
,  

-
. ,  

-
-

. ,  
.  

 
, 
-

,  [13]. 
-
-

,  
-

 (1859-1935 .) -
 (1857-1935 .),  " "  

.  -
, , .  

-
 ( -

, 1894 ) . -
, -

 
-

 ( -
, 1895 ) [6]. ,  

-
 19-  

 
. 



 

ISSN 2074-272X. . 2012. 6 11 

 
 

 (1847-1921 .),  
 " " -

-
, -

 
,  

,  
 ( -

, 1904 ) [6, 14]. . -
 ( . 12) -

-
. -

-
 
 

. 

 
. 12.   

 (1847-1921 .) [14] 
 

 " ", 
 

, ,  1876 . -
 

 "  
". -

. , ,  
.  1882 

-
. . -

 " ".  1887 . -
-

 (  
 

.  .  ,  -
. . -

) .  1890  
. . -

.   
 [14]: " -

 72  
. , ,  

, ".  
! -

.  
. 
-
: 
 

;  
; -

; -
. 

 
-

, -
 (1863-

1945 .).  1890  
.  " ", 

 
 [14]. ,  

 1898 .  ( . 13)  
-

. , -
-

, . 

 
. 13. ,   

  
(1863-1945 .) [14] 

 
, 

.  ( -
) .  

 ( -
) ,  

 
 [14].  1900 . -

. 
 

-
.  

  
[14]. , . -

,   
. ,  

-
 

.  
. 

,  
,  

 
(1905 ).  

 (1930 
). -

, -
 

,  
 (1931 ).  

 
-
-



 

12 ISSN 2074-272X. . 2012. 6 

 ( -
 " -

", 1931 ).  
, , -

-
.  1914 -

. . -
.  

.  (doctor 
honoris causa) . ,  

.   1915  
 " -

"  .  ,   
,  

,  .   1916  .  
.   

-
 

.   " -
 

". 
 

 
-
-

,  
 17-20 , 

, : 
1. -

 17-  
, , 

. 
2. . -

-
, -

-
, -

 
 

,  
-

, . 
3.  

,  ,  -
 

,  
.  

 
, -

 
) . 

 
 

1. . . .: -
, 1974.  312 . 

2. . . : , 2006.  1176 . 
3. ., . .  

: , 2009.  144 . 
4. . 
– .: , 2004. – 957 . 
5. . . : , 
2010.  160 . 
6. .  / . . 

. . : , 1989.  864 . 
7. .  

.  1:  
 // . 

 2011. 2. . 3-9. 
8. ., .  /  " -

". .: , 1979.  415 . 
9. http://www.barnaul-
altai.ru/info/barnaul/people/polzunov.php. 
10. http://ru.wikipedia.org/wiki/ ,_ . 
11. .  /  

" 12 (2259)  31.05.2007 . ( . ), 2 . 
12. http://ru.wikipedia.org/wiki/ ,_

. 
13. http://ricolor.org/history/eng/tochn/lyapunov/. 
14. http://ru.wikipedia.org/wiki/ ,_ . 
 
Bibliography (transliterated): 1. Kudryavcev P.S. Kurs istorii fiziki.  
M.: Prosveschenie, 1974.  312 s. 2. Hramov Yu.A. Istoriya fiziki.  Kiev: 
Feniks, 2006.  1176 s. 3. Sklyarenko V.M., Syadro V.V. Otkrytiya i izo-
breteniya.  Har'kov: Vesta, 2009.  144 s. 4. Bol'shoj illyustrirovannyj 
slovar' inostrannyh slov. - M.: Russkie slovari, 2004. - 957 s. 5. Klimov 
A.A. Bol'shaya kniga znanij.  Har'kov: Vesta, 2010.  160 s.  
6. Kuz'michev  V.E.  Zakony  i  formuly  fiziki  /  Otv.  red.  V.K.  Tar-
takovskij.  Kiev: Naukova dumka, 1989.  864 s. 7. Baranov M.I. 
Antologiya vydayuschihsya dostizhenij v nauke i tehnike. Chast' 1: 
Otkrytie periodicheskogo zakona himicheskih `elementov // 
Elektrotehn ka  elektromehan ka.  2011. 2.  S. 3-9. 8. Tyapkin 
A.A., Shibanov A.S. Puankare / Seriya "Zhizn' zamechatel'nyh lyudej".  M.: 
Molodaya gvardiya, 1979.  415 s. 9. http://www.barnaul-altai.ru/info/ 
barnaul/people/polzunov.php. 10. http://ru.wikipedia.org/wiki/ Uatt, 
Dzhejms. 11. Neronova E. Aleksandr Mihajlovich Lyapunov / Gazeta 
"Pol tehnik" 12 (2259) v d 31.05.2007 r. (m. Hark v), 2 s. 12. 
http://ru.wikipedia.org/wiki/Lyapunov,_Aleksandr_Mihajlovich. 13. 
http://ricolor.org/history/eng/tochn/lyapunov/. 14. http://ru.wikipedia.org/ 
wiki/ Krylov,_Aleksej_Nikolaevich. 
 

 29.08.2011 
 

, ., . 
 " " 

 
" 

61013, , . , 47 
. (057) 7076841, e-mail: eft@kpi.kharkov.ua 

 
Baranov M.I. 
An anthology of outstanding achievements in science and 
technology. Part 11: classical mechanics. 
A brief scientific and historical essay on formation and devel-
opment, in the period of the 17th through 20th centuries, of clas-
sical mechanics, its scientific achievements and their applica-
tions is given. 
Key words – history, classical mechanics, achievements. 



ISSN 2074-272X. . 2012. 6 13 

 658:378.147(075) 
 

.  
 

 
 

.  
: ,  

, . 
 

 
. : ,  

, .  
 

.  
 

 –  
, .  

.  
 – ,  

,  
,  

 
, -

,  ,  
.  

. 
 

:   
,  

.  
 40   

,  114  22  
. , 

,  
 " ",  

 [13].  
"  

Intelligence Quotient – IQ.  IQ,  
, 

 100,   –  ,   
 160-180 .  80 –  

,  80  –   
. , ,  

.  
 

,  
, , 

, ,  
 

,   
.  IQ  

 –  –  132, 
 – 130, , , , 

 – 127, , , 
 – 123,  – 122;  

 IQ – 133,  – 138, 
 – 135.  

,  
 [3]. 

, , 
,  

.  
,  

, ,  
, ,  

,  " "  [1-5]. 
,  

:  
, , , 

, , 
 [4-6]. 

.  
 
 

.  
 

. ,  
,  

. : "  
. , , 

, ". 
. 

.  
 
 

.  ,  
,  

,  
, , 

,  
, 

, . : 
 

, , , , 
, ,  

,  
.  

 
.  

, , 
,  –  

, ,  
, ,  

. ,  
.  

 XVII . , 
 

,  
 

.  
, .  

: , 
,   

.   
. 

,  21 
:  .   " "   18  .  .  



14 ISSN 2074-272X. . 2012. 6 

 19 . .  
 18 ,  19  

. .  20  
.  

 17  .  .   21   
, . 

.  – "  
" –  17- .  

,  
,  

 
.  

.  
 

 " " ,  
:  73  

; . 
. 

 " ": 
 

, ",  
.  .   87.   

, ,  
.  

, , ,  
,  

 –  .  .   
,  100  

,  72 
. . ,  65-75 
,  ,   

92  .  ,   –   
. .  (1856-1943 )  

-   
 [10, 11].  

,  
,  .   

. 
,  

 
.  

, ,  
, , , 

, ,  
, . . 

, .  
 " "  "  

 – ".  
 

,  
.  ,  ,   

,  ,   
, , 

, .  
. , . 

, . , . , .  
 " ",  

",   
 [6]. , 

,  
, .  

 
,  
,  

 " " , 
 

. ,  
 

, .  
,  
. .  – 

, . , –  
, , , 

 " ".  
 

,  
. , , 

",  -
: , 

 –  .   
, , .  

 " ",  
, ,  

.  –  
,  

 
,   

 
 – ,  

,  – , , 
.  

.  
,  

.  – , 
.  

 
, ,  

 – , , , 
. , ,  

 
, ,  

.  
 

,  " ". 
,  

 
. , , , 

,  ,  
:  

, , , 
. ,  

,  
. ., 

., ., ., . 
 

 [8, 9, 12, 13]. , 
,  

. , ,  
.  

,  ,  
 [6, 10, 11]. . 

 (" ") : "  
, ,  

".   
 

, , 
, .   

 = 2 , 



ISSN 2074-272X. . 2012. 6 15 

 m – ,  –  ,   
.  

 " "   
,  

:  

,60
p

fnc  

 nc – , 
f – ,  –  

. 
, 
 

.  [1, 2]. 
, , 

 
.  

,  
.  

, , , , 
. , . , 

, ,  
, ,  

,  
. , 

 
, , , 

.  
,  

: ,  
;  

 " " ,  – , 
,  [7, 9, 12].  

: 
;  

; ; 
 

;  
.  

, 
, ,  

. , , , 
 

. 
 

 
1.  

 (IQ),  
.  

2. , 
,  

, ,  
 

" : 
 

 –  
, . 

 
 

1. .  .  –  .:  .  
, 1973. – 296 . 

2. .  ,  .  –  .:  
, 1979. – 175 . 

3. .  
 / . , . , 

. , .  //  
 / . – ., 2011. – .3. – . 36-46. 

4. .  // 
. – 

., 20011. – . 3. – . 232-234. 
5. .  

 / . 
, . , .  // .: , 

1988. – 200 . 
6. .  

 / . , . 
 //  / 
. – ., 2007. – . 1, . 1. – . 208-211. 

7. . . .3. - .: , 1998. – 384 . 
8. . . .: 

, 2002. – 360 . 
9.  

 :   /  .  .  
. – : , 2012. – 284 . 

10. . . – : , 2008. – 312 .  
11. . . – : , 2009. – 496 . 
12. . . – .: , 
2002. – 376 . 
13. . . – .: 

, 2003. – 238 . 
 
Bibliography (transliterated): 1. Al'tshuller G.S. Algoritm 
izobreteniya. - M.: Mosk. rabochij, 1973. - 296 s. 2. Al'tshuller G.S. 
Tvorchestvo, kak tochnaya nauka. - M.: Radio i svyaz', 1979. - 175 s.  
3. Baranovs'kij D. . Bolons'kij proces reformuvannya vischo  osv ti v 
Ukra  / D. . Baranovs'kij, O.M. Mamenko, V. . Grica nko, K.V. 
Grica nko // Metodichne udoskonalennya navchal'nogo procesu / 
HDZVA. - H., 2011. - T.3. - S. 36-46. 4. Grica nko V. . Vinah dnictvo 
na nzhenern j kafedr  // Metodichne udoskonalennya navchal'nogo 
procesu HDZVA. - H., 20011. - T. 3. - S. 232-234. 5. Gricaenko V.I. 
Sovety racionalizatoram i izobretatelyam sel'skohozyajstvennogo 
proizvodstva / V. . Grica nko, A.A. Zadorozhnij, P.P. Cherpak // K.: 
Urozhaj, 1988. - 200 s. 6. Grica nko V. . nnovac jne zabezpechennya 
vinah dnic'ko  d yal'nost  v sistem  navchal'nogo procesu / V. . Grica nko, 
L.V. Gusinya // Metodichne udoskonalennya navchal'nogo procesu / 
HDZVA. - H., 2007. - Vip. 1, t. 1. - S. 208-211. 7. Dilts R. Strategii geniev. 
T.3.  -  M.:  Klass,  1998.  -  384  s.  8. Larcev V.S. Sociokul'turnyj genezis 
lichnosti. K.: Print-`Ekspress, 2002. - 360 s. 9. Teoretichn  priladn  
aspekti rozvitku kreativno  osv ti u vischij shkol  : monograf ya / za red. 
O.A. Dubasenyuk. - Zhitomir: ZhDU, 2012. - 284 s. 10. Tesla N. Lekcii. 
- Samara: Agni, 2008. - 312 s.  11. Tesla N. Patenty. - Samara: Agni, 
2009. - 496 s. 12. `Efroimson V.P. Genetika genial'nosti. - M.: Tajdeks, 
2002. - 376 s. 13. `Efroimson V.P. Pedagogicheskaya genetika. - M.: 
Tajdeks, 2003. - 238 s. 

 
 12.10.2012 

 
, ., . 

, 
,  

 
62341, ., , 

. ,  
.: (05763) 57480 

 
Gritsayenko V.I. 
Genesis of invention. 
Genesis of invention from the Middle Ages up to the present is 
described in the article. There is a great problem for scientists 
concerning necessity of “packing” great variety of facts and 
phenomena in the field of knowledge into natural laws, 
algorithms or formulas. 
Key words – genesis, invention, IQ, reflex, aim. 
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Bolyukh V.F., Oleksenko S.V., Schukin I.S. 
Influence of ferromagnetic core parameters on  
induction-type dynamic motor efficiency. 
A mathematical model of a locked induction-type dynamic 
motor with a ferromagnetic core is developed. A performance 
criterion allowing for a set of the motor’s force and dimension 
indices is introduced. Mathematical modeling of the motor’s 
processes under various parameters of the ferromagnetic core is 
carried out. It is shown that, under certain parameters, the core 
increases  the  electric  motor  efficiency  by  30-40  %.  The  core’s  
geometrical parameters resulting in the maximum efficiency are 
found. Experimental studies of the motor are made. 
Key words – induction-type dynamic motor, mathematical 
model, ferromagnetic core. 
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Sensitivity enhancement of a high-voltage power cables  
partial-discharge-characteristics-based diagnostics system 
by means of low-pass filters. 
Modern high-voltage systems of capacitive objects diagnostics 
through partial discharge characteristics are sophisticated com-
plexes containing oil-filled equipment. For them, partial dis-
charges (PD) with apparent amplitude of 1000 pC are consid-
ered quite admissible. A controlled conventional-configuration 
reactor with 110 kV-class insulation cannot be directly con-
nected to a tested power cable with cross-linked insulation and 
rated PD level not exceeding 2 pC. Suppression of probable 
pulse noise is carried out by means of a high-voltage low-pass 
filter application. In the article, results of a high-voltage filter 
frequency characteristics calculation in the frequency range of 
the PD signal spectrum are presented. 
Key words – controlled reactor, partial discharges, power 
cable with the cross-linked insulation, high-voltage  
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Boyko N.I., Evdoshenko L.S., Ivanov V.M., Khristenko O.A. 
A compact 70 kv capacitive voltage divider with a shielded 
transfer electrode. 
A compact capacitive voltage divider with dividing coefficient 
Kcdv=7653 is created, successfully tested and put into opera-
tion. The divider is intended for operation with various-form 
voltage of the amplitude up to 70 kV, the transient characteristic 
rise time not exceeding 1,5 ns. The divider diameter is 200 mm, 
its length is 175 mm and the mass is 1,27 kg. 
Key words – capacitive voltage divider, high-voltage  
electrode, low-voltage electrode, shielded transfer  
electrode, transient characteristic. 
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Gnatov A.V. 
A thin circular turn with a cut above a thin-walled  
sheet metal. 
Analysis of electromagnetic processes excited by the field of an 
open flat circular coil placed above a thin-walled sheet metal has 
been carried out in this article The basic relations for time-space 
distribution calculation of eddy currents in the considered induc-
tor system have been derived. The obtained analytical relations 
have allowed making numerical evaluations and plotting three-
dimensional amplitude-space distribution diagrams of induced 
current density in the thin-walled sheet metal.  
Key words – magnetic pulse metal working, inductor system, 
electromagnetic processes, thin-walled sheet workpiece, 
eddy-currents. 



ISSN 2074-272X. . 2012. 6 51 

 621.314 
 

. , .  
 

  
 

 
 

, .  
.  

, , . 
 

-
, . -

.  
, , . 

 
1.  

  
-
-

, -
-

  10-2…10-3  [1-3].  
 
 

: -
 

, ,  
, ,  

, -
, ,  

, . 
,  

,  
-

,  5 10-3 . , 
,  

,  
, -

 [2-4]. , -
, , , -

.  1, .   
 S  F,  
 R1, .  
, , ,  

,  R1.  
, 
 

. -
,  -

.  R1 -
,  

 S 
.  

, -
,  

,  
PPF (Permanent Power Fuse), -

 [1].  
 

 ( . 1, ).  
. 

1, .  t1 -
 F  I2 

 R1.  

t2.  I1, 
 –   I2 =  I0, -
 t3  

.  t ,  
, ,  

. . 1 : t  – 
 

; tR –  
 R1; t0 –  

,  Imax –  
 S. 

 ( . 
2)  

,  
) -

 1, 8.  
 [4].  

 
Imax 

t

  
   

  0 

  

 
     

I0 

I2 I1 

IS 

t0 
tR 

t  t1 t2 t3 

t  
 

                                                                        
. 1. : 

 – ;  –   
 

 
 

,  –  
. , 

,  
-

,  
. -

-
-

,  [4].  
-

,  5, . 
 

-
, -

. 
 6,  



52 ISSN 2074-272X. . 2012. 6 

, ,  
.  

-
. -

 
.  

1 2 3 4 5 6 7 8

 
. 2. : 

1,8 –  ( ); 2 –  
; 3 – ; 4 – 

; 5 –  
); 6 – ; 7 –  

 
 ( -

 
) ,  

 
. -

, , -
 [4]. 

,  
, -

.  
 

-
, -

. -
. -

-
-

. 
 

2.  
  

 
-

.  
.  

,   
 (1) -

 
. -

 
 [5]. -

 [6] -
-

 [6, 7].  

,0)()(1
zzr

r
rr

                (1) 

  – ;  – 
; r, z –  

. 
 

 ,   i 
 (2), (3). 

zr
rgradE ,                    (2) 

,
5.022

zr
E    Ei .           (3) 

-
 x  
 (  =  0)  

 ( . 3). -
-

. . 
 

, -
-

 FEMM 4.2 ( . 3). , . 3, -
-

, . 3,  
,  

, .  

 
 

 
 

. 3.  ( )  
 ( )  

 
, ,  

,  
, -

-
. -

 
. 

 
3.  

 
  

- 
 

,  
-

 [7, 8]. -
 

, 
 

, , 



ISSN 2074-272X. . 2012. 6 53 

, -
-

. 
 

 ( . 2).  
. 4 -

 
.  

.  
,  

.   
,  

 
,  [8] 

,
s
Hri  ,0 s

E
r
H

t
               (4) 

 E, H – -
, ; r – ; t 

– ;  – ; s –  
 (ds = rdr);  = 1 -

; 0 –  c . 

 
. 4.  

 
: R, L –  

; R1 – ,  (  
.1, ). : 1 –  ( ); 

2 – ; 3 –  
 

-
-

, -
,  

 
 

,Ei  ,0iHf  ,2Eq                 (5) 

 f – -
; q –  

. 
-

 (5) , 
,  
.  

-
 = 742 -3. -

 
. -

-
. -

 3,2 103 -1. -
,   0,1  ,   

  > 10-3 c  
 

.  

 
, -

. -
-

 l -
. 

, -
-
 

,1
b
v

t
 ,f

b
p

t
v  ,

t
yv           (6) 

 y – ; b – -
 (db = dy);  – -

; p – . 
 
 

b ,  
 

l ,   
 ( . 2)  

dbl
b

0

1 .                                  (7) 

 
: ,  

 

s
W

b
vpq

t
,                       (8) 

 W – . 
-

 

s
TrW ,                            (9) 

  = +  – , -
   

. 
-

 

VQ
s

W
t
ST                        (10) 

 
[9],  S(V) > S (V)  S (V) – 

),  
SVwVESV X ,lnexp, ,   1V ,    (11) 

 EX(V) – ; w(lnV,S) – -
. 

 [9] -
 

i

i
i

i

i
iX xxVaEVE 1exp0  (12) 

   742 3; 

i

i
i

i

i
iX xxEVE '''

0 1exp     (13) 

  < 742 3. 
 

 

SfSxbSxawSVw ki
ik

ki

ki
ik 1),(ln

,
0 , (14) 



54 ISSN 2074-272X. . 2012. 6 

Vx ln , .1
i

i
i

i

i
i SSSf  (15) 

,  (11) – 
(14),  [11-15], -

, -
,  

.  
 

 –  
. 

-
-

 
SVp , VST .              (16) 

 
, 

 (4) – (15)  
, -

 
 [10-12]. 

,,T  .,T                 (17) 
 (16)  

 
. -

 (16) -
-

,  
. 

 
-

 ( ,  
, )  

l  
 

.  
-

, .  
 R2  Q2, -

,  
 

 
kr

drrtrtltR
0

2 ,2 , 
t

dttRIQ
0

2
2
22 , (18) 

 r  – . 
-

 r -
 4 -

 ( . 2). 
-

, -
. 

 
 (4)   

-
 

,0,0 tH                                  (19) 
 

,2, 2 rtItrH                   (20) 
 I2 – . 

 (20)  
-

.  
-

 [8]. 

kr
rtI

dt
dl

dt
ddmE ln

2 2
0 ,          (21) 

 – -
 m, -

 
,  – -

 (  abcda . 4).  
 

 (21)  ( . 4)  
 

,   

,),( UtrERI
dt

dILdmE êS
S         (22) 

,011 URIRI
dt

dIL S
S  21 IIIS         (23) 

 (4), (5), (19), (20)  
 R2 (18). 

, ,  
,  

. 2).  
 (6)  

 (b = 0) -
, . -

 (b = b ), -
,  

 P,  
,0,0 tv  ., Ptbp                     (24) 

,  -
, -

-
,  (7), (8) -

,  
0,0 tW , .0, trW                    (25) 

,  (4) – (25) -
 

-
.  

 (4) – (25) -
 
 

 [8]. -
-
-
-

 [7, 13]. 
-

 ( . 4)  220  
: R = 1 , L = 10-4 , R1 = 0,1 . -

 l =  5 10-2  
 r  =  1,5 10-3 .  

 R2 = 2 10-4 . 
-

 R  Is = 310 .  
 R  1 

 0,01  ,  ,   
 t = 3 10-3 c -

.  
. 5. 



ISSN 2074-272X. . 2012. 6 55 

. 
. 5.  

: Is, I1, I2 – ,  
; R2 –  

; Q2 – ,  
 

 
 I2 

 
,  

,  
.  R2  

, 
 

. -
. 

 Q2 = 
4 102 ,  

,  .  
,  R2  

,  
, -

 ( . 1, ). 
, -

 Is,   
6 103 . -

-
 

 2,2 104 . 
 

 
-

,  
 

, -
, -

-
,  

. -
-
 

-
. 

 
 

1. ., . . 
. – .: , 2010. – 256 . 

2. . -
. – .: , 1989. – 159 . 

3. Itoh T., Miyamoto T., Takano N. Permament Power Fuse. – 
Paper 70 CP601 PWR. (IEEE Summer Power Meeting) 1970. – 
P. 78-86. 
4. ., . -

. – .: , 1982. – 115 . 
5. . -

. – .: , 1985. – 334 c. 
6. Vovk I.T., Dubovenko K.V. A New Electrode Unit for Op-
erating in Liquids with High Specific Conductivity // 11th IEEE 
Intl Pulsed Power Conf. Digest of Technical Papers. (Baltimore, 
Ma, USA). – 1997. – Vol. 1. – P.559-564. 

7. ., . -
. – .: , 

2008. – 324 . 
8. ., . -

. – .: , 1980. – 352 . 
9. ., ., . -

. – 
., 1976. – . / . -
;  43. – 63 . 

10. ., ., . . -
-

. . . . .: , 1988. 
11. -

. . . . – .: . 2007. – 194 . 
12. ., ., . -

. . . 
. . . – .: , 1970. – 206 . 

13. Dubovenko K.V., Chemerys V.T. Performance Simulation 
of Pulsed Power Supply System for Electrothermal Launcher // 
IEEE Transactions on Magnetics. – 1999. – 1. – . 328-333. 
 
Bibliography (transliterated): 1. Aliev I.I., Abramov M.B. `Elektriches-
kie apparaty. Spravochnik. - M.: Radiosoft, 2010. - 256 s. 2. Klimenko 
B.V. Forsirovannye `elektromagnitnye sistemy. - M.: `Energoatomizdat, 
1989. - 159 s. 3. Itoh T., Miyamoto T., Takano N. Permament Power 
Fuse. - Paper 70 CP601 PWR. (IEEE Summer Power Meeting) 1970. - 
P. 78-86. 4. Dzhezbicki S., Val'chuk E. Tokoogranichivayuschie vyk-
lyuchateli peremennogo toka. - L.: `Energoizdat, 1982. - 115 s. 5. Il'in 
V.P. Chislennye metody resheniya zadach `elektrofiziki. - M.: Nauka, 
1985. - 334 c. 6. Vovk I.T., Dubovenko K.V. A New Electrode Unit for 
Operating in Liquids with High Specific Conductivity // 11th IEEE Intl 
Pulsed Power Conf. Digest of Technical Papers. (Baltimore, Ma, USA). 
- 1997. - Vol. 1. - P.559-564. 7. Scherba A.A., Dubovenko K.V. Kom-
paktnye vysoko-vol'tnye `elektrorazryadnye sistemy. - K.: Naukova 
dumka, 2008. - 324 s. 8. Samarskij A.A., Popov Yu.P. Raznostnye me-
tody resheniya zadach gazovoj dinamiki. - M.: Nauka, 1980. - 352 s.  
9. Kalitkin N.N., Kuz'mina L.V., Sharipdzhanov I.I. Postroenie urav-
neniya sostoyaniya himicheskih soedinenij. - M., 1976. - Prepr. / AN 
SSSR. In-t prikladnoj matematiki;  43. - 63 s. 10. Bystrov P.M., Ka-
gan D.N., Krechetova G.A. i dr. Zhidkometallicheskie teplonositeli 
teplovyh trub i `energeticheskih ustanovok. Pod red. V.A. Kirillina. M.: 
Nauka, 1988. 11. Teplofizicheskie svojstva materialov yadernoj tehniki. 
Pod red. P.L. Kirillova. - M.: IzdAT. 2007. - 194 s. 12. Shpil'rajn `E.`E., 
Yakimovich K.A., Tockij E.E. Teplofi-zicheskie svojstva schelochnyh 
metallov. Spravochnik. Pod. red. V.A. Kirillina. - M.: Izd-vo standartov, 
1970. - 206 s. 13. Dubovenko K.V., Chemerys V.T. Performance Simu-
lation of Pulsed Power Supply System for Electrothermal Launcher // 
IEEE Transactions on Magnetics. - 1999. - 1. - S. 328-333. 
 

 02.02.2012 
 

, . 
 

 
54010, , . , 9 

.: (0512) 341082, e-mail: dubovenko2010@gmail.com 
 

 
 

 " " 
56500, , . , 287 

. (0516) 321573, e-mail: sapsan911@gmail.com 
 
Dubovenko K.V., Zotov O.R. 
Numerical simulation of a self-regenerative fuse operation 
with a short commutatiom period. 
On the basis of electric field distribution analysis in the volume 
of a self-regenerative fuse, the active zone of the alkaline metal, 
which changes its phase state under transition from its con-
densed state to vapor, is determined. These data are further ap-
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Generetor currents under short circuits in electric propul-
sion system equipment. 
In the article, a mathematical model of a DC electric propulsion 
system of the Ukrainian railways is introduced for a short-circuit 
condition in the traction network and, as its result, generetor 
current initiation in electric rolling stock. For control of 
generetor currents and their negative effect, the author suggests 
automatic field damper application on the rolling stock. 
Key words – mathematical modeling, contact system, elec-
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Sirotin Y. . 
Structural separation of processes in a three-phase  
four-wire circuit and neutral current compensation. 
Analysis of current and voltage 0-components in a three-phase 
four-wire circuit  is  made.  It  is  shown how to select  part  of  the 
circuit without the current and voltage 0-components which is 
equivalent to the original circuit in terms of instant power with-
out the 0-component. For sinusoidal processes with asymmetric 
voltage, a computation algorithm for neutral current compensa-
tor LC elements conductivity is proposed. For symmetrical volt-
age, a 0-compensator susceptance calculation methodology 
based on load conductance is presented. Example calculations 
are analyzed. 
Key words – three-phase four-wire circuit, null susceptance, 
neutral current compensation. 
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