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 . !. "#$#%&'"#, (.).*., +,-./00-,, 122% (34,56*5); 
7. '. 89:2!&;2<, 4...-=.*., >?9@9 (34,56*5) 

# $%&#'%( ). %. *%+%$,-% ) #&*%.'/  .'#01/)#.'/ 

!)/23-/, $3*4.#)5( 6"/7%230 / /( $%+)/'//

3 0)5))A +,6(AB/*5 CD5E5 (/F46= +-B-G/**F= C ,-H-)5I ;. 9. !5J5,F*5 J (-0BA(G/**F 0)AK4-0)A ,CIC ,/K-
4-D6I /4A+5GAD, F4A 0)5B6 -0*-D*6=6 (BF ,F(C +-(5BLM6I (-0BA(G/*L. 

; 0)5)L/ C(/B/*- D*6=5*6/ */4-)-,N= +-B-G/*6F= D ,5H-)5I ;. 9. !5J5,F*5 +- 600B/(-D5*6O C0)-KP6-
D-0)6 (D6G/*6F ,/BL0-DNI Q46+5G/K, 4-)-,N/ FD6B60L -0*-D-+-B5E5OR6=6 (BF ,F(5 +-0B/(COR6I 600B/-
(-D5*6K. 

In the paper an attention is paid to some positions in works of V. A. Lazaryan on studies of stability of motion of 

rail vehicles, which were a background for a number of further studies. 

; *5CP*-= *50B/(66 4,C+*-E- CP/*-E--
=/I5*645 545(/=645 9' 3@@$ ;. 9. !5J5,F*5 
J*5P6)/BL*-/ =/0)- J5*6=5O) ,5H-)N, 0DFJ5*-

*N/ 0 600B/(-D5*6/= C0)-KP6D-0)6 */D-J=C-
R/**-E- (D6G/*6F +-(D6G*-E- 0-0)5D5 G/B/J-
*NI (-,-E. ; /E- ,5H-)5I [1-8] J5B-G/*N -0*--
DN +,6=/*/*6F )/-,66 C0)-KP6D-0)6 (D6G/*6F, 
,5J,5H-)5**-K 9.  . !F+C*-DN=, 4 600B/(-D5-
*6O C0)-KP6D-0)6 (D6G/*6F ,/BL0-DNI Q46+5-
G/K. ;. 9. !5J5,F* 0),-E- -H-0*-D5B D-+,-0N 

4-,,/4)*-E- DNH-,5 ,50PS)*NI 0I/= Q46+5G/K, 

0-0)5DB/*6F C,5D*/*6K D-J=CRS**-E- (D6G/-
*6F, +,6=/*/*6F )/-,/= 9.  . !F+C*-D5 - +/,-
D-= +,6HB6G/*66. $5H-)N ;. 9. !5J5,F*5 +- 
600B/(-D5*6O C0)-KP6D-0)6 (D6G/*6F ,/BL0--
DNI Q46+5G/K FD6B60L -0*-D-+-B5E5OR6=6 (BF 
,F(5 +-0B/(COR6I 600B/(-D5*6K. 

'/ 0)5DF +/,/( 0-H-K J5(5PC: 0(/B5)L -HJ-, 
,5H-) M4-BN ;. 9. !5J5,F*5 D -HB50)6 C0)-K-

P6D-0)6 (D6G/*6F ,/BL0-DNI Q46+5G/K, -0)5-
*-D6=0F *5 */4-)-,NI +-B-G/*6FI /E- ,5H-) D 
Q)-= *5+,5DB/*66, *56H-B// HB6J46I 5D)-,5= 

0)5)L6. 

@B/(C/) -)=/)6)L, P)- ;. 9. !5J5,F* -P/*L 
D*6=5)/BL*- 0B/(6B J5 +,64B5(*-K *5+,5DB/*-

*-0)LO ,5H-), DN+-B*F/=NI D 4-BB/4)6D/, 4--
)-,N= -* ,C4-D-(6B. >,54)6P/046 ,/M/*6/ J5-
(5P, 0DFJ5**NI 0 600B/(-D5*6/= C0)-KP6D-0)6 

(D6G/*6F B-4-=-)6D-D, *5P5B-0L D 1957 E-(C, 
4-E(5 ;. 9. !5J5,F* 0 E,C++-K 0-),C(*64-D 
122%5, D 4-)-,CO DI-(6B6 2. ?. 85,H50, &. >. 

8B-I6*, T. :. ;-04-H-K*64,  . !. "-,-)/*4-, 9. 

2. @)C45B-D, DN/I5B6 *5 '-D-P/,450046K QB/4-
),-D-J-0),-6)/BL*NK J5D-( (BF -+,/(/B/*6F 
*5+,5DB/*6F 600B/(-D5*6K [9]. ",-=/ Q)-E- *5 
J5D-( HNB5 *5+,5DB/*5 E,C++5 0)C(/*)-D-
(6+B-=*64-D .54CBL)/)5 QB/4),6.645U66 6 

D5E-*-B5H-,5)-,6F, *5 H5J/ 4-)-,-E- HNB +,--
D/(/* ,F( -+N)-D +- -+,/(/B/*6O +5,5=/),-D 
4-B/H5*6K D*-DL +-0),-/**NI QB/4),-D-J-D. 
>,6 +-0)5*-D4/ J5(5P 600B/(-D5*6F C0)-K-

P6D-0)6 (D6G/*6F ,/BL0-DNI Q46+5G/K ;. 9. 

!5J5,F* H-BLM-/ D*6=5*6/ C(/BFB 4-,,/4)*-K 

+-0)5*-D4/ J5(5P6, D P50)*-0)6, DNH-,C ,50PS)-
*-K 0I/=N. #* 60I-(6B 6J )-E-, P)- ,50PS)*CO 

0I/=C *5(- DNH6,5)L )54, P)-HN -*5 +- D-J-
=-G*-0)6 *56H-B// +-B*- -),5G5B5 600B/(C/-
=N/ 0D-K0)D5 ,/5BL*-K 060)/=N [10]. >,6 Q)-= 

+,6I-(6)0F ,500=5),6D5)L ,/BL0-DN/ Q46+5G6 

454 */B6*/K*N/ =/I5*6P/046/ 060)/=N 0 H-BL-
M6= P60B-= 0)/+/*/K 0D-H-(N. 3PS) 4-*/P*-K 

GS0)4-0)6 +C)6, 4-E(5 +,6I-(6)0F ,500=5),6-

D5)L 060)/=C «Q46+5G-+C)L», /RS H-BLM/ C0-
B-G*F/) ,500=5),6D5/=CO 060)/=C. "-*/P*-, 
Q)- 0-J(5D5B- H-BLM6/ ),C(*-0)6 +,6 ,/M/*66 

C45J5**NI J5(5P, )54 454 D )- D,/=F -0*-D*N= 

0,/(0)D-= DNP60B6)/BL*-K )/I*646 HNB 5,6.-

=-=/), )6+5 V/B640. 

/89:;<=:>?@AB >CDA8;AEB;<@:F EBG@AHA 

;. 9. !5J5,F* D0/E(5 C(/BFB H-BLM-/ D*6-

=5*6/ ,5JD6)6O DNP60B6)/BL*-K )/I*646 6 

+-(E-)-D4/ 0+/U65B60)-D /O DB5(/OR6I. >- 
/E- 6*6U65)6D/ HNB 0-J(5* .54CBL)/) DNP60B6-

)/BL*-K )/I*646, +,6-H,/)5B60L QB/4),-**N/ 
=-(/B6 */+,/,ND*-E- (/K0)D6F ( >%-9, T 3-

8 6 (,.) 6 U6.,-DN/ DNP60B6)/BL*N/ =5M6*N, 

5 +,6 B5H-,5)-,66 (6*5=646 6 +,-P*-0)6 +-(-
D6G*-E- 0-0)5D5 122%5 HNB -,E5*6J-D5* DN-

P60B6)/BL*NK U/*),. 
>,6 60+-BLJ-D5*66 =5)/=5)6P/046I =5M6* 

*/+,/,ND*-E- (/K0)D6F (BF 600B/(-D5*6F C0-
)-KP6D-0)6 (D6G/*6F -45J5B-0L, P)- (BF */C0-
)-KP6DNI 060)/= +/,/=/**N/ HN0),- D-J,50-
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)5O), 6 DNI-(F) J5 +,/(/BN M45BN =5M6*N 6 

,/M/*6/ 0)5*-D6)0F */D-J=-G*N=. >-Q)-=C ;. 

9. !5J5,F* +,/(B-G6B 60+-BLJ-D5)L +,6S= 

0(D6E5 4-,*/K [3], +,6 4-)-,-= DN+-B*F/)0F 
J5=/*5 +/,/=/**NI x = x*

e
 t, E(/ x 6 x* — D/4-

)-,N .6J6P/046I 4--,(6*5), 5   — D/R/0)D/*-

*-/ P60B-. >,6 Q)-= =5),6U5 A 60I-(*-K 060-
)/=N C,5D*/*6K xx A!  +,6=/) D6( A* = A – 

 E, E(/ E – /(6*6P*5F =5),6U5, 5 0-H0)D/**N/ 
P60B5 =5),6UN A* HC(C) ,5D*N "#$%!%"$ –  . &0B6 

+,6*F)L   > hmax , E(/ hmax — *56H-BLM5F D/R/-
0)D/**5F P50)L 0-H0)D/**NI P60/B ", )- 060)/=5 
(6../,/*U65BL*NI C,5D*/*6K 0)5*/) 506=+)--
)6P/046 C0)-KP6D-K 6 /S =-G*- ,/M6)L *5 5*5-
B-E-D-K DNP60B6)/BL*-K =5M6*/. @ (,CE-K 
0)-,-*N, /0B6 -) *-,=5BL*-K .-,=N "-M6 +/-
,/K)6 4 C,5D*/*6F= D)-,-E- +-,F(45, )- D=/0)- 
60I-(*-K */C0)-KP6D-K 060)/=N 

0qqq !&& CBM     +-BCP6= 060)/=C 

0qqq !&&&&& )()2( 2MBCMBM       ,  

E(/ M, B, C — =5),6UN 6*/,U6-**NI, (6006+5-
)6D*NI 6 C+,CE6I 4-Q..6U6/*)-D 60I-(*-K 

060)/=N.  

9*5B6J (-H5D-4, 4-)-,N/ DD-(F)0F D 060)/-
=C, +-JD-BF/) 0C(6)L - )-=, 454 6J=/*6)L 
0),C4)C,C 6 +5,5=/),N 60I-(*-K 060)/=N, P)--
HN /S (D6G/*6/ 0)5B- 506=+)-)6P/046 C0)-K-

P6DN=. >,6 +-=-R6 +,6S=5 0(D6E5 4-,*/K HNB 
+-BCP/* ,F( ,/JCBL)5)-D, D P50)*-0)6 -+,/(/-
B/*N 0),C4)C,5 6 +5,5=/),N ,50PS)*-K 0I/=N 

P/)N,SI-0*-E- +-BCD5E-*5, +,6 4-)-,NI /E- 
(D6G/*6/ 0)5*-D6)0F 506=+)-)6P/046 C0)-KP6-

DN= D M6,-4-= (65+5J-*/ 04-,-0)/K [9]. 

>-FDB/*6/ U6.,-DNI DNP60B6)/BL*NI =5-
M6* -)4,NB- *-DN/ E-,6J-*)N. '- -45J5B-0L, 
P)- (BF *5I-G(/*6F 0-H0)D/**NI P60/B 6 D/4-
)-,-D =5),6U 0,5D*6)/BL*- DN0-4-E- +-,F(45 
*/ +-(I-(F) =/)-(N, ,5J,5H-)5**N/ (BF ,CP*--
E- 0PS)5. 8NB5 +,-(/B5*5 H-BLM5F ,5H-)5 [11] 

+- +,-D/,4/ 6 DNH-,C P60B/**NI 5BE-,6)=-D, 
+,6E-(*NI (BF ,/M/*6F J5(5P, 0DFJ5**NI 0 60-
0B/(-D5*6/= C0)-KP6D-0)6 (D6G/*6F ,/BL0--
DNI Q46+5G/K. @B/(C/) J5=/)6)L, P)- 4,-=/ 
0,5D*6)/BL*- DN0-4-E- +-,F(45 0--)D/)0)DCO-

R6/ =5),6UN 4-Q..6U6/*)-D FDBFO)0F */06=-

=/),6P*N=6 D 0DFJ6 0 *5B6P6/= D 600B/(C/=-K 

060)/=/ */4-*0/,D5)6D*NI +-J6U6-**NI 06B 6 

I5,54)/,*N *5B6P6/= HB6J46I 6 4,5)*NI 0-H-
0)D/**NI P60/B, P)- 0-J(5S) +,-HB/=N +,6 ,50-
PS)5I. 2=/**- Q)6 -0-H/**-0)6 600B/(C/=NI 
060)/= +-DB6FB6 *5 DNH-, =/)-(-D 6I 5*5B6J5 
6 06*)/J5, +,6D/B6 4 */-HI-(6=-0)6 ,5J,5H-)46 

*-DNI )/-,/)6P/046I +-(I-(-D 6 DNP60B6)/BL-
*NI =/)-(-D. 

1A8;B@@CB IBE:JC :9EAIA=?KAA 

1BF 0)5H6B6J5U66 (D6G/*6F =/I5*6P/046I 
060)/= H-BLM6/ +/,0+/4)6DN -)4,ND5/) +,6-
=/*/*6/ (-0)5)-P*- I-,-M- ,5J,5H-)5**NI D 
*50)-FR// D,/=F =/)-(-D -+)6=6J5U66. >,-R/ 
D0/E- Q)5 J5(5P5 ,/M5/)0F (BF 060)/=, (D6G/*6/ 
4-)-,NI -+60ND5/)0F B6*/K*N=6 6B6 B6*/5,6-

J-D5**N=6 C,5D*/*6F=6 +/,D-E- +,6HB6G/*6F 
+- 9.  . !F+C*-DC. ; Q)-= 0BCP5/ +-45J5)/B/= 

45P/0)D5 060)/=N 0 )-P46 J,/*6F C0)-KP6D-0)6 

(D6G/*6F FDBF/)0F hmax — =5406=5BL*5F D/B6-

P6*5 D/R/0)D/**NI P50)/K 0-H0)D/**NI P60/B 
=5),6UN 4-Q..6U6/*)-D C,5D*/*6K D-J=CRS*-

*-E- (D6G/*6F 060)/=N, +,6PS= (BF C0)-KP6-

D-K 060)/=N, 4-E(5  hmax < 0, =-G*- 0P6)5)L, 
P)- D/B6P6*5 '%!%(hmax| I5,54)/,6JC/) J5+50 C0-
)-KP6D-0)6 (D6G/*6F 060)/=N. %54 454 0-H0)-
D/**N/ P60B5 D 0DFJ6 0 DN0-46= +-,F(4-= =5)-
,6U */ =-EC) HN)L +-BCP/*N D -HR/= D6(/, (BF 
6I -+,/(/B/*6F 6 (BF -,E5*6J5U66 +,-U/005 
-+)6=6J5U66 */-HI-(6=- +,6=/*/*6/ P60B/*-

*NI =/)-(-D. >-04-BL4C D P60B- +5,5=/),-D, -) 
4-)-,NI J5D606) C0)-KP6D-0)L (D6G/*6F, DI--
(F) */ )-BL4- D/B6P6*N, 0--)D/)0)DCOR6/ 4-*-

0),C4U6-**N= -0-H/**-0)F= ,500=5),6D5/=-E- 
Q46+5G5, *- 6 04-,-0)L /E- (D6G/*6F v, D-J-
=-G*N (D/ +-0)5*-D46 J5(5P6 -+)6=6J5U66: 

1. #+,/(/B/*6/ +5,5=/),-D Q46+5G5, +,6 
4-)-,NI J5+50 C0)-KP6D-0)6 =5406=5B/* +,6 

J5(5**-K 04-,-0)6 (D6G/*6F 
2. #+,/(/B/*6/ +5,5=/),-D Q46+5G5, +,6 

4-)-,NI 4,6)6P/045F 0 )-P46 J,/*6F C0)-KP6-

D-0)6 (D6G/*6F 04-,-0)L =5406=5BL*5 +,6 J5-
(5**-K D/B6P6*/ J5+505 C0)-KP6D-0)6. 

$/M/*6/= J5(5P6 -+)6=6J5U66 +5,5=/),-D 
,/BL0-DNI Q46+5G/K D C45J5**-K +-0)5*-D4/ 
J5*6=5B60L ;. 9. !5J5,F*,  . !. "-,-)/*4-, 7. 

;. 1S=6*, !. 9. 1BCE5P, #.  .  5,4-D5, 2. 9. 

@/,/H,F*NK, 7. '. 85J6B/D6P [11—17]. 

; +/,D-= D5,65*)/ D 45P/0)D/ .C*4U66 U/B6 

=-G*- ,500=5),6D5)L 

)Re(max)( i
i

Q "!L  ni ,1! , 

E(/ L  — D/4)-, D5,L6,C/=NI +5,5=/),-D; "i — 

0-H0)D/**N/ P60B5 =5),6UN A B6*/5,6J-D5*-

*-K 060)/=N xx A!  C,5D*/*6K D-J=CRS**-E- 
(D6G/*6F, 6 ,/M5/)0F J5(5P5 +-6045 
Q* = min Q(L ). 

;- D)-,-= D5,65*)/ U/B/D5F .C*4U6F  
)()( LL  !vQ !   

6 ,/M5/)0F J5(5P5 +-6045 Q* = max Q(L ). 

>,6 +-=-R6 Q)-E- +-(I-(5 HNB6 -+,/(/B/-
*N ,5U6-*5BL*N/ +5,5=/),N ,F(5 B-4-=-)6D-D 
6 D5E-*-D. ; 45P/0)D/ =/)-(-D -+)6=6J5U66 
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60+-BLJ-D5B60L 454 ,/ECBF,*N/, )54 6 0BCP5K-

*N/ =/)-(N +-6045 Q40),/=C=5.  
%54 454 Q../4)6D*-0)L +-6045 0CR/0)D/**- 

J5D606) -) -0-H/**-0)/K U/B/D-K  .C*4U66, (/-
)5BL*- ,500=-),/* /S I5,54)/,. %54 D ,5H-)5I 
 . !. "-,-)/*4-, 7. '. 85J6B/D6P5, ;. 9. %5)5-
,6*-D-K [18, 19] CP6)ND5/)0F -D,5G*-0)L, 0DF-
J5**5F 0 )/=, P)- J*5P/*6/ )Re(maxmin i

i
"

L
 =--

G/) (-0)6E5)L0F (BF ,5JB6P*NI 0-H0)D/**NI 
J*5P/*6K )(1 L"  6 )(2 L" , 6=/OR6I ,5JB6P*N/ 

E,5(6/*)N (0P6)5/=, P)- 0-H0)D/**N/ P60B5 
J5*C=/,-D5*N D +-,F(4/ CHND5*6F 6I D/R/0)-
D/**NI P50)/K). >,6 Q)-= (BF -+)6=6J5U66 60-
+-BLJC/)0F E,5(6/*)*NK =/)-(, 5 0-0)5DBFO-

R6/ E,5(6/*)5 DNP60BFO)0F 0 +-=-RLO .-,-
=CBN, -+,/(/BFOR/K PCD0)D6)/BL*-0)L 0-H0)-
D/**NI P60/B =5),6UN 4 6J=/*/*6O /S 
+5,5=/),-D [5, 20]. 1BF ,/5B6J5U66 Q)-E- 0+--
0-H5 */-HI-(6=- +-0B/ )-E-, 454 -45G/)0F, P)- 

)"" *+ 21 ReRe  () — =5B-/ +-B-G6)/BL*-/ 

P60B-), DNH6,5)L (B6*C -P/,/(*-E- M5E5 )54-K, 

P)-HN +-0B/ */E- 0 */4-)-,-K )-P*-0)LO DN-

+-B*FB-0L ,5D/*0)D- 12 ReRe "" ! , 5 J5)/= *5-

I-(6)L *5+,5DB/*6/ 0B/(COR/E- M5E5 0 CP/)-= 

Q)-E- ,5D/*0)D5. >,-D/(/**N/ DNP60B/*6F +--
45J5B6, P)- +,6=/*/*6/ -D,5G*NI =/)-(-D D 
,500=-),/**NI J5(5P5I C04-,F/) +,-U/00 -+-
)6=6J5U66 6 +-JD-BF/) *5K)6 =/0)- «-D,5E5», D 
4-)-,-= *5I-(F)0F -+)6=5BL*N/ J*5P/*6F U/-
B/D-K .C*4U66. 

":MMBHE@:B N9M:OB@AB JAPPBMB@KA?;<@CG 

NM?>@B@AF >:=INOQ@@:R: J>ASB@AT 

200B/(-D5*6/ C0)-KP6D-0)6 (D6G/*6F ,/BL-
0-DNI Q46+5G/K +,6D-(6) 4 */-HI-(6=-0)6 

5*5B6J5 060)/= (6../,/*U65BL*NI C,5D*/*6K 

6 -+,/(/B/*6F 0-H0)D/**NI P60/B =5),6U 4--
Q..6U6/*)-D B6*/K*NI 6B6 B6*/5,6J6,-D5*-

*NI (6../,/*U65BL*NI C,5D*/*6K D-J=CRS*-

*-E- (D6G/*6F DN0-4-E- +-,F(45. '5B6P6/ D 
P60B/ 06B, (/K0)DCOR6I D 060)/=/,  */4-*0/,-
D5)6D*NI +-J6U6-**NI 06B +,6D-(6) 4 */D-J-
=-G*-0)6 +,6D/(/*6F 060)/=N 4 EB5D*N= 4--
-,(6*5)5= 6 0CR/0)D/**- C0B-G*F/) ,/M/*6/ 
+-0)5DB/**-K J5(5P6. 

1BF C+,-R/*6F ,/M/*6F J5(5P6 60+-BLJ-D5-
B60L =/)-(N H-,,/4)*-E- +-*6G/*6F +-,F(45 
,500=5),6D5/=NI 060)/= C,5D*/*6K. >,6 Q)-= 

60+-BLJ-D5B60L (D5 +-(I-(5. 
; +/,D-= +-(I-(/ (BF +-*6G/*6F +-,F(45 

60I-(*NI B6*/K*NI 060)/=  60+-BLJ-D5B60L 
=/)-(N )-P*-K (/4-=+-J6U66, D P60B/ 4-)-,NI 
– 454 =/)-(N 60+-BLJCOR6/ 5++5,5) )/-,66 

E,C++, )54 6 )/-,/=N - 0),-/*66 4-*/P*-=/,-
*NI 5BE/H,. 
>,6 60+-BLJ-D5*66 =/)-(-D (/4-=+-J6U66, 

CP6)ND5OR6I 06==/),6O 0 +-=-RLO )/-,66 

E,C++, ,5J,5H-)5*N *-DN/ +-(I-(N (BF CPS)5 
DB6F*6F */4-*0/,D5)6D*NI +-J6U6-**NI 06B 6 
Q../4)6D*-E- DN+-B*/*6F 0--)D/)0)DCOR6I 
,50PS)-D [21-23]. '5+,6=/,, +-BCP/*-, P)- 060-
)/=5 C,5D*/*6K D-J=CR/**-E- (D6G/*6F D-0L-
=6-0*-E- D5E-*5 0 -(6*5,*N= ,/00-,*N= +-(-
D/M6D5*6/=, 6=/OR5F 32-K +-,F(-4, ,5JH6D5-
/)0F *5 M/0)L +-(060)/= 0 +-,F(45=6 0--)D/)-
0)D/**- 2, 4, 6, 6, 6, 8, +,6P/= (D/ +-(060)/=N 

6--E- +-,F(45 6(/*)6P*N. >,6 5*5B6J/ ,50PS)-
*-K 0I/=N Q46+5G5 DN0-4-04-,-0)*-E- *5J/=-

*-E- ),5*0+-,)5 *5 QB/4),-=5E*6)*-= +-(D/-
M6D5*66 +-BCP/*-, P)- 060)/=5 C,5D*/*6K 78-

-E- +-,F(45 ,50+5(5/)0F *5 P/)N,/ +-(060)/=N, 

6=/OR6/ +-,F(46 12, 12, 28 6 26. 

1BF (5BL*/KM/E- +-*6G/*6F +-,F(45 7. '. 

85J6B/D6P/= HNB6 ,5J,5H-)5*N [21, 24, 25] =/-
)-(N +,6D/(/*6F */04-BL46I =5),6U 4 *56BCP-
M/=C HB-P*--(65E-*5BL*-=C 6 *56BCPM/=C 
HB-P*--),/CE-BL*-=C D6(C 0 +-=-RLO J5=/*N 

+/,/=/**NI. @B/(C/) J5=/)6)L, P)- E-)-D-/ 
,/M/*6/ )546I J5(5P /0)L )-BL4- (BF 0BCP5F 
-(*-K =5),6UN. #(*C =5),6UC =-G*- +,6D/0)6 

4 /S G-,(5*-D-K .-,=/. @-J(5*6/ 45*-*6P/-
04-K .-,=N (BF +5,N =5),6U — J*5=/*6)5F 
*/,/MS**5F J5(5P5. T)C J5(5PC 6 Q4D6D5B/*)-
*N/ /K J5(5P6 *5JND5O) (646=6 J5(5P5=6 [26]. 

;)-,-K +-(I-( 0DFJ5* 0 C+,-R/*6/= */B6-

*/K*NI (6../,/*U65BL*NI C,5D*/*6K. 

; ,5H-)/ [27] (BF 4-,,/4)*-E- +-*6G/*6F 
+-,F(45 */B6*/K*NI (6../,/*U65BL*NI C,5D-
*/*6K D-J=CRS**-E- (D6G/*6F 5D)-*-=*NI 
060)/= +,/(B-G/* =/)-(, -0*-D5**NK *5 60-
4BOP/*66 HN0),- J5)CI5OR6I ,/M/*6K. >,6 

Q)-= 0*5P5B5  +,-6JD-(6)0F B6*/5,6J5U6F  60-
I-(*-K 060)/=N =/)-(5=6 P/HNM/D046I +,6-
HB6G/*6K [28] 6 +-0B/(COR// +,6D/(/*6/ B6-
*/5,6J-D5**-K 060)/=N 4 EB5D*N= .5J-DN= 

4--,(6*5)5= +,6 +-=-R6 =5),6UN +,/-H,5J--
D5*6F, 0)-BHU5=6 4-)-,-K FDBFO)0F 0-H0)D/*-

*N/ D/4)-,N =5),6UN B6*/5,6J-D5**-K 060)/-
=N. :5)/= D */B6*/K*-K 060)/=/ +/,/=/**N/, 
0--)D/)0)DCOR6/ HN0),- J5)CI5OR6= EB5D*N= 

4--,(6*5)5= B6*/5,6J-D5**-K 060)/=N, +-B5-
E5O)0F ,5D*N=6 *CBO. 

%54G/ HNB- ,500=-),/*- +-*6G/*6/ +-,F(-
45 */5D)-*-=*NI */B6*/K*NI 060)/= [7]. 

15BL*/KM// ,5JD6)6/ Q)6 0+-0-HN +-BCP6B6 

D ,5H-)/ [29], D 4-)-,-K ,/4-=/*(C/)0F D=/0)- 
B5E,5*G/D-K +,6=/*F)L E5=6BL)-*-DC .-,=C 
C,5D*/*6K 6 60+-BLJ-D5)L +,/-H,5J-D5*6/ 
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3-,(5 [30], P)-HN 6JH/G5)L +-)/,6 )-P*-0)6 

+,6 -H,5R/*66 +B-I- -HC0B-DB/**-K =5),6UN. 

" C45J5**N= ,5H-)5= HB6J45 6 ,5H-)5 [31], D 
4-)-,-K +,6 +,/-H,5J-D5*66 B6*/5,6J-D5**-K 

+- </HNM/DC 060)/=N */ ),/HC/)0F ,/M/*6F 
+-B*-K +,-HB/=N 0-H0)D/**NI J*5P/*6K =5)-
,6UN. 

7M:U;BI? I?;:8EA @?D?;<@CG >:=INOB@AF 

"54 6JD/0)*-, )/-,/=N !F+C*-D5 -H C0)-K-

P6D-0)6 6 */C0)-KP6D-0)6 +- +/,D-=C +,6HB6-

G/*6O +,6=/*6=N )-BL4- +,6 (-0)5)-P*- =5-
BNI *5P5BL*NI 6 )/4CR6I D-J=CR/*6FI [5]. 

>-Q)-=C */-HI-(6=5 -U/*45 ,/JCBL)5)-D, +--
BCP/**NI +- +/,D-=C +,6HB6G/*6O. 

; Q)-= *5+,5DB/*66 D5G*5 ,5H-)5 7. '. 85-
J6B/D6P5 [32], D 4-)-,-K +-BCP/*5 -U/*45 -H-
B50)6 +,6)FG/*6F ,/M/*6F 060)/=N (6../,/*-

U65BL*NI C,5D*/*6K, ). /. )54-K -HB50)6, D*C)-
,6 4-)-,-K *5P5BL*N/ D-J=CR/*6F E5,5*)6,--
D5**- HC(C) (-0)5)-P*- =5BN=6 (BF 
+,6=/*/*6F )/-,66 9.  . !F+C*-D5.   
%54 (BF 060)/=N  C,5D*/*6K 

F(x)xx &! A
.

, 

E(/ x – n-=/,*NK D/R/0)D/**NK D/4)-,; " – +--
0)-F**5F D/R/0)D/**5F =5),6U5 +,-0)-K 0),C4-
)C,N; F(x) – D/4)-,-.C*4U6F, (BF 4-)-,-K DN-

+-B*F/)0F */,5D/*0)D- 
 &

,-
1

) xxF M( , 

E(/ M 6   – +-B-G6)/BL*N/ P60B5; ,  – /D4B6-

(-D5 *-,=5: .!
k

k

22
xx , (-0)5)-P*- =5BN=6 

HC(C) *5P5BL*N/  D-J=CR/*6F, C(-DB/)D-,FO-

R6=6  */,5D/*0)DC 

/ 0
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(J(/0L i"  – 0-H0)D/**N/ P60B5 =5),6UN "; # – 

=5),6U5, 0)-BHU5=6 4-)-,-K FDBFO)0F 0-H0)-
D/**N/ D/4)-,N =5),6UN "). 

@--)D/)0)DCOR6/ ,50P/)N =-G*- DN+-B-
*6)L (5G/ (BF 060)/=N C,5D*/*6K DN0-4-E- 
+-,F(45. 1/K0)D6)/BL*-, D0/ DNP60B/*6F J(/0L 
0D-(F)0F 4 -+,/(/B/*6O 0-H0)D/**NI P60/B 6 

45*-*6P/046I H5J60-D =5),6U. T)- =-G*- -0C-
R/0)D6)L 0 +-=-RLO I-,-M- J5,/4-=/*(-D5D-
M6I 0/HF 5BE-,6)=-D (*5+,6=/,, QR-5BE-,6)=5 
6 =/)-(5 -H,5)*NI  6)/,5U6K). 

1-0)-6*0)D5=6 +,/(B-G/**-K -U/*46 FD-
BFO)0F /S 0,5D*6)/BL*5F +,-0)-)5 6 +,6=/*6-

=-0)L 4 060)/=/ (-0)5)-P*- DN0-4-E- +-,F(45, 
5 )54G/ */+-0,/(0)D/**-/ +,60C)0)D6/ D .-,-

=CB/ D/B6P6*N )Re(max i
i

h "! , 60+-BLJC/=-K D 

45P/0)D/ J5+505 C0)-KP6D-0)6 D J5(5P5I H-BL-
M6I ,5J=/,*-0)/K. 

" Q)-=C *5+,5DB/*6O +,6=N45/) ,5H-)5 
[28], D 4-)-,-K +,/(B5E5/)0F J5=/*6)L +,5DN/ 
P50)6 C,5D*/*6K D-J=CRS**-E- (D6G/*6F 6I 
BCPM6= B6*/K*N= +,6HB6G/*6/= +- </HNM/-
DC D J5(5**-K -4,/0)*-0)6 D *5P5B5 4--,(6*5). 
; Q)-= 0BCP5/ ,50M6,F/)0F -HB50)L +,6=/*/-
*6F +/,D-E- +,6HB6G/*6F 6 +-FDBF/)0F D-J-
=-G*-0)L +,6D/0)6 4,6)6P/046/ 0BCP56 4 */-
4,6)6P/046= [28, 33-35]. 

+?H;VDB@AB 

#HM6,*N/ )/-,/)6P/046/ ,/JCBL)5)N 6 H--
E5)NK Q40+/,6=/*)5BL*NK =5)/,65B +- 600B/-
(-D5*6O (6*5=646 B-4-=-)6D-D 6 D5E-*-D +--
JD-B6B6 ;. 9. !5J5,F*C 0.-,=CB6,-D5)L ),/H--
D5*6F, -H/0+/P6D5OR6/ I-,-M6/ (6*5=6P/046/ 
45P/0)D5 ,/BL0-DNI Q46+5G/K [36]. %,/H-D5*6F 
Q)6 0-(/,G5) (D5 C0B-D6F. >/,D-/ J54BOP5/)0F 
D )-=, P)- 506=+)-)6P/045F C0)-KP6D-0)L D J5-
(5**-= (65+5J-*/ 04-,-0)/K (-BG*5 HN)L 
-H/0+/P/*5. 30B-D6/ Q)- FDBF/)0F */-HI-(6-

=N=, *- */ (-0)5)-P*N=, )54 454 */-HI-(6=- 
/R/, P)-HN +/,/=/R/*6F, C04-,/*6F 6 C06B6F, 
D-J*645OR6/ D0B/(0)D6/ 4-B/H5*6K +,6 (D6-

G/*66 Q46+5G/K +- ,/BL0-D-=C +C)6 */ +,/-
DNM5B6 J5(5**NI J*5P/*6K. %- /0)L +5,5=/),N 

060)/=N (-BG*N DNH6,5)L0F 6J -HB50)6 506=-

+)-)6P/04-K C0)-KP6D-0)6 +,6 C0B-D66, P)- 
,/54U6F 060)/=N *5 D-J=CR/*6F +,6 DN*CG-

(/**NI 4-B/H5*6FI HC(/) -E,5*6P/*5. T)-) ,/-
JCBL)5) FDBF/)0F D5G*N= (BF +,-/4)6,-D5*6F 6 

-U/*46 4-*0),C4U6K ,/BL0-DNI Q46+5G/K. 

828!2#?$9V2<&@"2W @>2@#" 

1. !5J5,F*, ;. 9. @-H0)D/**N/ 4-B/H5*6F )/B/G/-
P*NI E,CJ-DNI D5E-*-D [%/40)] / ;. 9. !5J5,F* 
// ;/0)*64 ;'22X%. – 1958. – Y 2. – @. 7-12. 

2. !5J5,F*, ;. 9. ;B50*A 4-B6D5**F B-4-=-)6DAD 
[%/40)] / ;. 9. !5J5,F* // >,64B. =/I5*645. – 

1960. – 6, Y 1. – @. 312-319. 

3. !5J5,F*, ;. 9. >,6=/*/*6/ =5)/=5)6P/046I 
=5M6* */+,/,ND*-E- (/K0)D6F 4 ,/M/*6O J5-
(5P (6*5=646 +-(D6G*-E- 0-0)5D5 G/B/J*NI 
(-,-E. [%/40)] / ;. 9. !5J5,F*. –  .: %,5*0G/B-
(-,6J(5), 1962. – 218 0. 

4. !5J5,F*, ;. 9. 16*5=645 D5E-*-D  [%/40)] /  

;. 9. !5J5,F*. –  .: %,5*0+-,), 1964. – 256 0. 
5. !5J5,F*, ;. 9. 30)-KP6D-0)L (D6G/*6F ,/BL0--

DNI Q46+5G/K [%/40)] / ;. 9. !5J5,F*,  

!. 9. 1BCE5P,  . !. "-,-)/*4-. – ".: '5C4. (C=-

45, 1972. – 199 0. 
6. !5J5,F*, ;. 9. 200B/(-D5*6F C0)-KP6D-0)6 

(D6G/*6F ,/BL0-DNI Q46+5G/K [%/40)] /  
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;. 9. !5J5,F* // >,64B. =/I5*645. – 1977. –  

Y 10. – @. 80-86. 

7. !5J5,F*, ;. 9. >,6=/*/*6/ +,6*U6+5 0D/(/*6F 
4 600B/(-D5*6O 4-B/H5*6K */5D)-*-=*NI */-
B6*/K*NI 060)/= [%/40)] / ;. 9. !5J5,F*,  

!. 9. 1BCE5P,  . !. "-,-)/*4- // '5E,CG/*-
*-0)L, 4-B/H5*6F 6 +,-P*-0)L 0B-G*NI =/I5*6-

P/046I 060)/= : 0H. 0). / 9' 3@@$, 1*/+,-+/),. 
-)(-*6/ 6*-)5 =/I5*646. – ".: '5C4. (C=45, 
1977. – @. 3-7. 

8. !5J5,F*, ;. 9. "-B/H5*6F G/B/J*-(-,-G*-E- 
0-0)5D5 [%/40)] / ;. 9. !5J5,F* // ;6H,5U66 D 
)/I*64/. –  ., 1980. – %. 3:  5M6*-0),-/*6/. – 

@. 398-433. 

9. !5J5,F*, ;. 9. #+,/(/B/*6/ +5,5=/),-D P/)N,/-
I-0*-E- +-BCD5E-*5, +,6 4-)-,NI /E- (D6G/*6/ 
C0)-KP6D- [%/40)] / ;. 9. !5J5,F*,  . !. "-,--
)/*4-, 9. 9. !LD-D // ;-+,-0N (6*5=646 6 +,--
P*-0)6 +-(D6G*-E- 0-0)5D5: %,. 122%5. –  ., 

1966. – ;N+. 62. – @. 3-25. 

10. !5J5,F*, ;. 9. ;B6F*6/ C+,-R/*6K ,50P/)*-K 
0I/=N *5 ,/JCBL)5)N 600B/(-D5*6F C0)-KP6D-0-
)6 (D6G/*6F P/)N,/I-0*-E- +-BCD5E-*5 [%/40)] 
/ ;. 9. !5J5,F*,  . !. "-,-)/*4-, ;. 1. 15*-D6P 
// ;-+,-0N (6*5=646 +-(D6G*-E- 0-0)5D5: %,. 
122%5. –  ., 1967. – ;N+. 68. – @. 42-47. 

11. #+,/(/B/*6/ 0-H0)D/**NI J*5P/*6K =5),6U 

DN0-46I +-,F(4-D +,6 +-=-R6 QR-5BE-,6)=5 
[%/40)] / ;. 9. !5J5,F* 6 (,. // '/4-)-,N/ J5(5-
P6 =/I5*646 04-,-0)*-E- ,/BL0-D-E- ),5*0+-,-
)5:  5)/,65BN *5CP.-)/I*. 0-D/R. (1*/+,-+/)-
,-D04, 1972 E.). – "., 1973. – @. 43-55. 

12. !5J5,F*, ;. 9. >,6=/*/*6/ P60B/**NI =/)-(-D 
-+)6=6J5U66 4 600B/(-D5*6O C0)-KP6D-0)6 */-
D-J=CRS**-E- (D6G/*6F [%/40)] / ;. 9. !5J5-
,F*,  . !. "-,-)/*4- // >/,/I-(*N/ ,/G6=N 

(D6G/*6F 6 4-B/H5*6F +-(D6G*-E- 0-0)5D5: %,. 
122%5. – 1., 1970. – ;N+. 114. – @. 69-73. 

13. !5J5,F*, ;. 9. >,6=/*/*6/ P60B/**NI =/)-(-D 
-+)6=6J5U66 4 -+,/(/B/*6O ,5U6-*5BL*NI +5-
,5=/),-D ,/BL0-DNI Q46+5G/K [%/40)] /  

;. 9. !5J5,F*,  . !. "-,-)/*4-, #.  . $5)*64--
D5 // ;NP60B6)/BL*5F =5)/=5)645 D 0-D,/=/*-

*-= *5CP*--)/I*6P/04-= +,-E,/00/: %,. *5CP. 
4-*.. – "5*/D, 1974. – @. 3-6.  

14. !5J5,F*, ;. 9. >,6=/*/*6/ =/)-(5 0BCP5K*-E- 
+-6045 4 -+,/(/B/*6O ,5U6-*5BL*NI J*5P/*6K 

+5,5=/),-D ,/00-,*-E- +-(D/M6D5*6F [%/40)] / 
;. 9. !5J5,F*,  . !. "-,-)/*4-, #.  . $5)*64--
D5 // 16*5=645 6 +,-P*-0)L DN0-4-04-,-0)*-E- 
*5J/=*-E- ),5*0+-,)5 / 9' 3@@$. – ". 1976. – 

@. 97-103. 

15. :6BLH/,=5*, 2. 9. #H -(*-= 5BE-,6)=/ -+)6=6-
J5U66 +5,5=/),-D (6*5=6P/046I 060)/= [%/40)] 
/ 2. 9. :6BLH/,=5*,  . !. "-,-)/*4- // 16*5=6-
45 6 +,-P*-0)L DN0-4-04-,-0)*-E- *5J/=*-E- 
),5*0+-,)5 / 9' 3@@$. – "., 1976. – @. 106-110. 

16. "-,-)/*4-,  . !. #+)6=6J5U6F +5,5=/),-D ,/-
BL0-DNI Q46+5G/K +- D/B6P6*/ 4,6)6P/04-K 

04-,-0)6 [%/40)] /  . !. "-,-)/*4-, #.  . $5)-
*64-D5 // 200B/(-D5*6F D -HB50)6 (6*5=646 ,/-

BL0-DNI Q46+5G/K: %,. 122%5. – 1., 1976. – 

;N+. 182/22. – @. 18-21. 

17. "-,-)/*4-,  . !. " 60+-BLJ-D5*6O -(*-E- 6J 
=/)-(-D EB-H5BL*-E- +-6045 +,6 -+,/(/B/*66 
,5U6-*5BL*NI +5,5=/),-D ,/BL0-DNI Q46+5G/K 

[%/40)] /  . !. "-,-)/*4-, #.  . $5)*64-D5 // 

16*5=645 6 +,-P*-0)L DN0-4-04-,-0)*-E- *5-
J/=*-E- ),5*0+-,)5 / 9' 3@@$. – "., 1976. –  

@. 103-106. 

18. 85J6B/D6P, 7. '. # +,6=/*/*66 =/)-(-D )/-,66 

PCD0)D6)/BL*-0)6 (BF 0)5H6B6J5U66 0B-G*NI 
(6*5=6P/046I 060)/=. [%/40)] / 7. '. 85J6B/-
D6P,  . !. "-,-)/*4-, ;. 9. %5)5,6*-D5 // %/--
,6F 6*D5,65*)*-0)6 6 /S +,6=/*/*6/. <. 2. – ".: 

'5C4. (C=45, 1979. – @. 16-21. 

19. "-,-)/*4-,  . !. #+)6=6J5U6F +5,5=/),-D =/-
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"., 1977. – @. 31-33. 
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)-,-D [%/40)] / %. "5)-. –  .:  6,, 1972. –  

740 0. 
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2006/018.pdf 
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(5P5I [%/40)] / 7. 9. 1,-J( //  5),6P*N/ J5(5-
P6. – ".: 2*-) =5)/=5)646 9' 3@@$, 1977. –  
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!. 9. 1BCE5P // >,64B. =/I5*645. – 1965. –  

;N+. 8. – @. 139-140. 
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1981. – @. 19-24. 

30. >5,0, !. 9*5B6)6P/045F (6*5=645 [%/40)] /  

!. >5,0. –  .:  6,, 1970. – 636 0. 
31. :6BLH/,=5*, 2. 9. # +-*6G/*66 +-,F(45 060)/-

=N (6../,/*U65BL*NI C,5D*/*6K [%/40)] /  
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C4. (C=45, 1981. – @. 24-28. 

32. 85J6B/D6P, 7. '. #U/*45 -HB50)6 +,6)FG/*6F 
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