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'5(5*- -+60 B-CD6E-0)/F ,-G,-HD/*-I- -HJ60DKE5DL*-I- 4-B+D/40M )5 F-I- E64-,60)5**N (DN 

,-GE’NG5**N G5(5J H/G+/46 O 0)OF4-0)O ,MPM. 

< +-B-QLK B5)/B5)6J/04-I- B-(/D6,-E5*6N ,500B-),/*R H/G-+50*R/ 0+-0-HR E-C(/*6N (D6**-0-0-
)5E*RP 0-/(6*/**RP +-/G(-E. 

The description of the developed computer software package and its use to solve problems of motion safety and 

stability is given. 

: +-0D/(*6/ I-(R E 0),5*5P 0 H-DLS6B6 

I,MG-+-)-45B6 6 B5D-F +,-+M04*-F 0+-0-H*--

0)LK 0MQ/0)E/**- ME/D6J6D60L (D6*R I,MG--

ERP +-/G(-E, E )-B J60D/ )546P, M 4-)-,RP D--

4-B-)6ER -45GRE5K)0N ,50+,/(/D/**RB6 E(-DL 
0-0)5E5. : ;-0066 E *-,BM E-SD6 0-/(6*/**R/ 
+-/G(5 B500-F 12 )R0. )-**. : E6(/ 0-/(6*/*-

*RP, *- 0 B/*LS/F B500-F 0)5D6 E*-EL T40+DM5-
)6,-E5)L0N +-/G(5 *5 ,N(/ *5+,5ED/*6F M4,56*-

046P C/D/G*RP (-,-I. '/0B-),N *5 E*/(,/*6/ 
060)/B 5E)-E/(/*6N, J5Q/ E0/I- E0+-B-I5)/DL-
*RB6 D-4-B-)6E5B6 )546P +-/G(-E M+,5EDNK) 
06*P,-**- 0 I-D-E*-I- D-4-B-)6E5. : 0DMJ5/ 
*/HD5I-+,6N)*-I- 0-J/)5*6N +,-(-DL*-I- +,--

.6DN 6 ,/C6B-E M+,5ED/*6N D-4-B-)6E5B6 E 

0-/(6*/**RP (D6**-0-0)5E*RP +-/G(5P, -0--

H/**- */-(*-,-(*RP +- B500/, (5C/ T40+DM5)5-
>6-**R/ ,/C6BR M+,5ED/*6N (*5H-, )NI6 6 ,/-
IMD6,-E-J*R/ )-,B-C/*6N) B-IM) +,6E/0)6 4 

,5G,REM 5E)-0>/+*RP M0),-F0)E, ,5G,MS/*6K 

4MG-E5 6D6 0P-(M 0 4-D/6 I,MG-E-I- E5I-*5. 
;5G,RER 5E)-0>/+-4 B-IM) +,-60P-(6)L 6 

+,6 HD5I-+,6N)*-B 0-J/)5*66 +,-.6DN 6 +D5*5 
+M)6 6 ,/C6B-E M+,5ED/*6N D-4-B-)6E5B6 (5-
C/ E +-/G(5P -HRJ*-I- .-,B6,-E5*6N E 0DMJ5/ 
+M045 E P-( 6D6 *5H-,5 )NI6 E M0D-E6NP, */ -)-
+MQ/**RP )-,B-G-E PE-0)-E-F J50)6 +-/G(5. 
2546/ NED/*6N -0-H/**- J50)- 6B/K) B/0)- E 

G6B*6P M0D-E6NP, 4-I(5 ,/G6*-ER/ +,-4D5(46 

)-,B-G*-F B5I60),5D6 )/,NK) TD50)6J*-0)L 6 

(5C/ B-Q*R/ 4-B+,/00-,R  0-E,/B/**RP D--

4-B-)6E-E */ E 0-0)-N*66 +-((/,C6E5)L */-H-

P-(6B-/ (5ED/*6/ E-G(MP5 E PE-0)-E-F J50)6 

+-/G(5. !-T)-BM *5H-, )NI6 E T)6P M0D-E6NP 

0D/(M/) +,-6GE-(6)L B/(D/**-, 5 E-G(MP-,50-
+,/(/D6)/D6 0-0)5E5 (-DC*R HR)L -),/IMD6,--

E5*R )54, J)-HR )-,B-G*R/ *5C5)6N PE-0)-E-F 

J50)6 +-/G(5 */ +,/E-0P-(6D6 )/P G*5J/*6F, 

4-)-,R/ +,60MQ6 E5I-*5B I-D-E*-F J50)6 +--

/G(5. 
: +,->/00/ +-6045 +,6J6* ,5G,RE5 5E)-0>/-

+-4 C/D5)/DL*- 60+-DLG-E5)L */ )-DL4- T40-
+/,)*R/ ->/*46  0+/>65D60)-E, *- 6 ,/GMDL)5)R 

D5H-,5)-,*RP 5*5D6G-E B/)5DD5 ,5G,MS/**RP 

5E)-0>/+*RP M0),-F0)E, 4-)-,R/ */-HP-(6B- 

+,-E-(6)L E 0ENG6 0 T../4)-B "5MS6*I/,5, 0--

0)-NQ/B E )-B, J)- E 0-,)6,-E-J*-B +5,4/ E 

M0D-E6NP 0-M(5,/*6N E5I-*-E 0- 04-,-0)NB6, 

454 +,5E6D-, G*5J6)/DL*- +,/ERS5KQ6B6 (--

+M045/BR/, +,-60P-(6) *54D/+ 5E)-0>/+-4, 4--

)-,RF +,6E-(6) 4 MB/*LS/*6K +,/(/D5 )/4M-

J/0)6 6 +,/(/D5 +,-J*-0)6 +,6 +-NED/*66 ,50-
)NI6E5KQ6P M06D6F E 5E)-0>/+45P. '- 4,-B/ 
T)-I- C/D5)/DL*- 60+-DLG-E5)L 6 B/)-(R B5)/-
B5)6J/04-I- B-(/D6,-E5*6N (E6C/*6N ,50-
0B5),6E5/BRP +-/G(-E. 

: *5MJ*--600D/(-E5)/DL04-F D5H-,5)-,66 

(6*5B646 6 +,-J*-0)6 +-(E6C*-I- 0-0)5E5 C/-
D/G*RP (-,-I 1&&25 ,5G,5H-)5* +,-I,5BB*RF 

4-B+D/40, 0 +-B-QLK 4-)-,-I- B-C*- 600D/-
(-E5)L  +,-(-DL*MK *5I,MC/**-0)L I,MG-ERP 6 

+5005C6,046P +-/G(-E[1]. !,6 6GMJ/*66 +,--

(-DL*RP 4-D/H5*6F +-/G(5 E -0*-E*-B 600D/-
(MK)0N +/,/P-(*R/ ,/C6BR, +,6 4-)-,RP MJ6-

)RE5/)0N ED6N*6N G5G-,-E E B/CE5I-**RP 0--

/(6*/*6NP. !,6 T)-B *56H-D// -+50*RB NEDN-
/)0N ,/C6B )-,B-C/*6N, 0-+,-E-C(5KQ6F0N 

+-NED/*6/B *56H-DLS6P +,-(-DL*RP *5I,MG-4.  

!,6 B-(/D6,-E5*66 +,->/00-E )-,B-C/*6N 

I,MG-ERP 6 +5005C6,046P +-/G(-E 6 +-0D/(MK-

Q/I- -)+M045 60+-DLG-E5D60L +5,5B/),R  5E)--

)-,B-G-E, +-DMJ/**R/  +- ,/GMDL)5)5B T40+/-
,6B/*)-E E )-,B-G*-F D5H-,5)-,66 :'&&825, 
5 )54C/ +- ,/GMDL)5)5B B*-I-D/)*6P, B*-I--
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J60D/**RP T40+/,6B/*)5DL*RP 600D/(-E5*6F, 

+,-E/(/**RP 0 +-/G(5B6 E ,/5DL*RP M0D-E6NP 

-+R)*-I- 4-DL>5 :'&&825 (?-04E5) 6 ,N(5 
C/D/G*RP (-,-I 34,56*R 6 ;-0066.   1DN +,--

E/,46 E-GB-C*-0)6 60+-DLG-E5*6N M45G5**RP 

+5,5B/),-E 5E)-)-,B-G-E *5 T)5+/ )/-,/)6J/-
046P 600D/(-E5*6F +,-(-DL*-F *5I,MC/**-0)6 

I,MG-ERP 6 +5005C6,046P +-/G(-E HRD- +,-E/-
(/*- 0-+-0)5ED/*6/ ,/GMDL)5)-E B5)/B5)6J/-
04-I- B-(/D6,-E5*6N 0 ,/GMDL)5)5B6 T40+/,6-

B/*)5.  
 : *50)-NQ// E,/BN I,MG-ER/ E5I-*R E -0-

*-E*-B -H-,M(-E5*R .,64>6-**RB6 +-ID--

Q5KQ6B6 5++5,5)5B6 U-1-2?, 5  +5005C6,-

046/ E5I-*R M+,MI--.,64>6-**RB6 +-ID--

Q5KQ6B6 5++5,5)5B6 V'&&-'6. W,64>6-*-

*R/ +-ID-Q5KQ6/ 5++5,5)R I,MG-ERP +-/G(-E 

E/0LB5 */0)5H6DL*R E ,5H-)/. <6D-E5N P5,54)/-
,60)645 6P B-C/) +,6*6B5)L 0-E/,S/**- ,5G-
D6J*R/ .-,BR 6 454 +,5E6D- (5D/45 -) P5,54-

)/,60)646 +,6 0)5)6J/04-B *5I,MC/*66[2]. <6-

D-E5N P5,54)/,60)645 E +,->/00/ M(5,5, 4-)--

,RF 6B//) B/0)- +,6 (E6C/*6N +-/G(5 6G-G5 *5-
D6J6N G5G-,-E E M+,NC6, .-,B6,M/)0N E ,/GMDL-
)5)/ )54-I- 04-DLC/*6N 4D6*L/E -)*-06)/DL*- 

4-,+M05 5++5,5)5, +,6 4-)-,-B 6B/K) B/0)- 

J/,/(MKQ6/0N «0PE5)RE5*6N» ),MQ6P0N +--

E/,P*-0)/F 6 «0,RER», 0-+,-E-C(5KQ6/0N 

,/G46B  +,-045DLGRE5*6/B 4D6*L/E +,6 B5D-F 

06D/ ),/*6N. <PE5)RE5*6N +,6E-(N) 4 6*)/*-

06E*-BM *5,50)5*6K, 5 0,RER – 4 0H,-05B 06-

DR, (/F0)EMKQ/F *5 E5I-*. :0/ T)- +-GE-DN/) 
0J6)5)L, J)- I,MG-E-F +-/G(, E5I-*R 4-)-,-I- 

-H-,M(-E5*R .,64>6-**RB6 +-ID-Q5KQ6B6 

5++5,5)5B6, +,/(0)5EDNK) 0-H-F 0)-P50)6J/-
04MK 060)/BM.  @*5D6G6,MN ,/GMDL)5)R B*-I--

J60D/**RP T40+/,6B/*)-E, 4-)-,R/ HRD6 +,--

E/(/*R *5MJ*--600D/(-E5)/DL04-F D5H-,5)-,6-

/F (6*5B646 6 +,-J*-0)6 +-(E6C*-I- 0-0)5E5 E 

,5GD6J*R/ I-(R, */-HP-(6B- HRD- -+,/(/D6)L 
)546/ +5,5B/),R B/CE5I-*RP 0-/(6*/*6F, 4--

)-,R/ +-GE-DN) 0 (-0)5)-J*- H-DLS-F E/,-N)-
*-0)LK +,-I*-G6,-E5)L ,/GMDL)5)R T40+/,6-

B/*)-E[3]. : ,5G,5H-)5**-B +,-I,5BB*-B 4-B-

+D/40/ HRD6 60+-DLG-E5*R )54 *5GRE5/BR/ 6*-

)/I,5DL*R/ P5,54)/,60)646 (DN ,5GD6J*RP )6-

+-E +-ID-Q5KQ6P 5++5,5)-E, E J50)*-0)6,  U-

1-2? 6 V'&&-'6. : 45J/0)E/ 4-*),-D6,M/BRP 

+5,5B/),-E (DN I,MG-ERP +-/G(-E 60+-DLG-E5-
D60L +,-(-DL*R/ M06D6N, 5 (DN +5005C6,046P – 

+,-(-DL*R/ M04-,/*6N.  
'6C/ 0 >/DLK 0-+-0)5ED/*6N   ,/GMDL)5)-E 

,50J/)5 6 T40+/,6B/*)-E +,6E/(/*R I,5.646 

,50+,/(/D/*6N +- (D6*/ +-/G(5 B5406B5DL*RP 

G*5J/*6F +,-(-DL*RP M06D6F 6 M04-,/*6F, +--

DMJ/**R/ -+R)*RB +M)/B 6 0 +-B-QLK B5)/-
B5)6J/04-I- B-(/D6,-E5*6N. ;50J/)R ER+-D*N-
D60L (DN ,5GD6J*RP E6(-E )-,B-C/*6F: T40-
),/**-/ 6 +-D*-/ 0DMC/H*-/ )-,B-C/*6N, 5 
)54C/ ,/IMD6,-E-J*-/ )-,B-C/*6/ 0 ,5G,N(4-F 

)-,B-G*-F  B5I60),5D6 *5 0.7 5)B. 

!,6 ->/*4/ *56H-DLS6P E +-/G(/ +,-(-DL-
*RP M06D6F  ,500B5),6E5D0N -+R)*RF I,MG-E-F 

+-/G( B500-F 10000 )-**, 0-0)-NQ6F 6G 95-)6 

J/)R,/P-0*RP I,MG-ERP E5I-*-E B500-F 89 

)-**, -H-,M(-E5**RP 4-B+-G6>6-**RB6 )-,-

B-G*RB6 4-D-(45B6 6 (EMP D-4-B-)6E-E 0/,66 

:#-8, ,50+-D-C/**RP E I-D-E/ 6 -H-,M(-E5*-

*RB6 JMIM**RB6 )-,B-G*RB6 4-D-(45B6. :0/ 
T46+5C6 +-/G(5 HRD6 -H-,M(-E5*R E-G(MP--

,50+,/(/D6)/DNB6 X483 6 .,64>6-**RB6 +--

ID-Q5KQ6B6 5++5,5)5B6 U-12?. !,6 T)-B 

E-G(MP-,50+,/(/D6)/D6 E5I-*-E HRD6 E4DKJ/-
*R *5 0,/(*6F, 5  D-4-B-)6E-E – *5 +-,-C*6F 

,/C6B ,5H-)R. &GB/,/**RF 0,/(*6F G5G-, E 

B/CE5I-**RP 0-/(6*/*6NP -45G5D0N ,5E*RB  

47BB. '5J5DL*5N 04-,-0)L )-,B-C/*6N I,MG--

E-I- +-/G(5 E -+R)/ 6 +,6 B-(/D6,-E5*66 0--

0)5EDND5 304B/J. 

'5 ,60.1-3 +,/(0)5ED/*R (DN 0-+-0)5ED/*66 

,/GMDL)5)-E ,50J/)5 6 T40+/,6B/*)5 (5**R/ - 

,50+,/(/D/*66 E(-DL +-/G(5 B5406B5DL*RP 

G*5J/*6F +,-(-DL*RP 06D E ,5GD6J*RP 0/J/*6-

NP 0-0)5E5 +,6 ,/IMD6,-E-J*-B, +-D*-B 0DM-

C/H*-B 6 T40),/**-B )-,B-C/*6NP. 

'6C/ E )5HD6>/ 1 +,6E/(/*R *56H-DLS6/ E 

+-/G(/ G*5J/*6N +,-(-DL*RP M06D6F  0--)E/)-
0)EMKQ6/ ,500B-),/**RB ,/C6B5B )-,B-C/-
*6N I,MG-E-I- +-/G(5 B500-F 10000 )-**. 

&G )5HD6>R 1 E6(*-, J)- E ,500B5),6E5/BRP 

0DMJ5NP ,50P-C(/*6/ G*5J/*6F *56H-DLS6P E 

+-/G(/ M06D6F, *5F(/**RP T40+/,6B/*)5DL*- 6 

+M)/B B-(/D6,-E5*6N */ +,/ER06D6 14%. 

;/GMDL)5)R )/-,/)6J/046P ,50J/)-E J5Q/ 
E0/I- 60+-DLGMK)0N (DN ->/*46 )-I-, J)- *5 05-
B-B (/D/ +,-60P-(6) E ,/5DL*-B -HY/4)/. !--

+R)5/B0N *5F)6 0--)*-S/*6/ B/C(M *56H-DL-
S6B6 G*5J/*6NB6 E +-/G(/ +,-(-DL*RP M06D6F, 

*5F(/**RP E ,/5DL*RP M0D-E6NP +,6 )-,B-C/-
*66 6 +-DMJ/**RP ,50J/)*RB +M)/B. 

754 +-45GRE5K) ,/GMDL)5)R B*-I-J60D/*-

*RP ,50J/)-E, )/-,/)6J/046/ ->/*46, 454 +,5-
E6D-, HD6G46 4 0,/(*6B *56H-DLS6B G*5J/*6NB 

(DN 0/,66 -+R)-E, -H,5GMKQ6P ERH-,4M (-0)5-
)-J*-I- -HY/B5 (*5+,6B/,, +,6 !<2 *56H-DL-
S// G*5J/*6/ +,-(-DL*-F 06DR 0-0)5EDND- -

1570 4').  '5+,6B/,, (DN 0/,66 6G */04-DL46P 

-+R)-E +- +-D*-BM 0DMC/H*-BM )-,B-C/*6K  ( 

,60.4) 0 *5J5DL*-F 04-,-0)6 (E6C/*6N 30 4B/J 

,500B5),6E5/B-I- ERS/ +-/G(5 B5406B5DL*-/ 

49



 
G*5J/*6/ *56H-DLS/F +,-(-DL*-F 06DR (-0)6-

I5D- +,6HD6G6)/DL*- -1750 4'. !-DMJ/**-/ 
G*5J/*6/ +,6HD6G6)/DL*- E 1,25 ,5G5 +,/ERS5-
/) ,50J/)*-/ G*5J/*6/ *56H-DLS/F E +-/G(/ 
+,-(-DL*-F 06DR (-1360 4'). '5 +,6E/(/**-B 

,60M*4/ )-J45B6 6G-H,5C/*R -+R)*R/ G*5J/-
*6N M06D6F, D6*6/F – ,/GMDL)5)R ,50J/)5. : 

(5DL*/FS/B HM(/B 60+-DLG-E5)L T)- 0--)*-S/-
*6/ (1.25) E )/P 0DMJ5NP, 4-I(5 +-  ,/GMDL)5)5B 

)/-,/)6J/046P 600D/(-E5*6F */-HP-(6B- ->/-
*6)L -C6(5/BMK E ,/5DL*RP M0D-E6NP  )-,B--

C/*6N E/D6J6*M *56H-DLS/F E +-/G(/ +,-(-DL-
*-F 06DR. 
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;60.1.;50+,/(/D/*6/ B5406B5DL*RP G*5J/*6F +,--

(-DL*RP M06D6F +,6 ,/IMD6,-E-J*-B )-,B-C/*66 

+-/G(5 B500-F 10000 )-**. 
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;60.2. ;50+,/(/D/*6/ B5406B5DL*RP G*5J/*6F +,--

(-DL*RP M06D6F +,6  +-D*-B 0DMC/H*-B )-,B-C/-
*66 +-/G(5 B500-F 10000 )-**. 

8+
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-800
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0
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4 516

S,7'

,50J/)

-+R)

;60.3.;50+,/(/D/*6/ B5406B5DL*RP G*5J/*6F +,--

(-DL*RP M06D6F +,6 T40),/**-B )-,B-C/*66 +-/G(5 
B500-F 10000 )-** 

25HD6>5  1  

S, 4' :6(R 

)-,B-C/*6F 
,50J/) -+R) 

,50P-C(/*6/ 

<)-0.7 5)B -1130 -1230 8% 

!<2 -1360 -1570 14% 

Z2 -1725 -1780 3% 

/*+

-2000

-1800

-1600

-1400

-1200

-1000

-800

-600

-400

-200

0

0 20 40 60 80 100

4516

S,7'
 

;60.4. ;50+,/(/D/*6/ B5406B5DL*RP G*5J/*6F +,--

(-DL*RP M06D6F +- (D6*/ I,MG-E-I- +-/G(5 B500-F 

10000 )-** +,6  +-D*-B 0DMC/H*-B )-,B-C/*66 0- 

04-,-0)6 30 4B/J. 

;5G,5H-)5**RF +,-I,5BB*RF 4-B+D/40 B--

C/) HR)L 60+-DLG-E5*  )54C/ (DN ->/*46 *56-

H-DLS6P +,-(-DL*RP M04-,/*6F E +5005C6,-

046P +-/G(5P ,5G*-F (D6*R, -H-,M(-E5**RP 

,5GD6J*RB6 +-ID-Q5KQ6B6 5++5,5)5B6.  

1DN ->/*46 *56H-DLS6P +,-(-DL*RP M04--

,/*6F ,500B5),6E5D60L ,5GD6J*R/ E6(R )-,-

B-C/*6N 0- 04-,-0)6 10 4B/J -+R)*-I- +5005-
C6,04-I- +-/G(5, 0-0)-NQ/I- 6G D-4-B-)6E5 
0/,66 [<-2 6 36 E5I-*-E, -H-,M(-E5**RP 4-B-

+-G6>6-**RB6 )-,B-G*RB6 4-D-(45B6 6 M+,M-

I--.,64>6-**RB6 +-ID-Q5KQ6B6 5++5,5)5B6 

V'&&-'6. <,/(*6F G5G-, E -+R)*-B +-/G(/ 
,5E*ND0N 45BB. !,6 T40),/**-B )-,B-C/*66 

,500B5),6E5D60L )54C/ ,5GD6J*R/ ,/C6BR ,5-
H-)R E-G(MP-,50+,/(/D6)/D/F X292- (D6**--

0-0)5E*RF 6 4-,-)4-0-0)5E*RF. !,6 ,/IMD6,--

E-J*-B 6 +-D*-B 0DMC/H*-B )-,B-C/*66 

+,/(+-D5I5D-0L, J)- E-G(MP-,50+,/(D/D6)/D6 

E4DKJ/*R *5 (D6**-0-0)5E*RF ,/C6B ,5H-)R. 

'6C/ *5 ,60.5-8 6G-H,5C/*R I,5.646 ,50-
+,/(/D/*6N +- (D6*/ +5005C6,04-I- +-/G( B54-

06B5DL*RP G*5J/*6F +,-(-DL*RP M04-,/*6F E 

(-DNP « g » , +-DMJ/**R/ 0 +-B-QLK B5)/B5)6-

J/04-I- B-(/D6,-E5*6N (0+D-S*R/ D6*66 ) 6 

-+R)*RB +M)/B ( B5,4/,R) (DN ,5GD6J*RP E6-

(-E )-,B-C/*6F. 
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;60.5.;50+,/(/D/*6/ B5406B5DL*RP G*5J/*6F +,--

(-DL*RP M04-,/*6F +- (D6*/ +5005C6,04-I- +-/G(5 
+,6 T40),/**-B )-,B-C/*66  0 E-G(MP-,50+,/(/D6-

)/DNB6 X292, E4DKJ/**RB6 *5 4-,-)4-0-0)5E*RF 

,/C6B. 

8+-"!"
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;60.6. ;50+,/(/D/*6/ B5406B5DL*RP G*5J/*6F +,--

(-DL*RP M04-,/*6F +- (D6*/ +5005C6,04-I- +-/G(5 
+,6 T40),/**-B )-,B-C/*66 0 E-G(MP-,50+,/(/D6-

)/DNB6 X292, E4DKJ/**RB6 *5 (D6**-0-0)5E*RF 

,/C6B. 

8/+

-0,3

-0,25

-0,2

-0,15

-0,1

-0,05

0

0 5 10 15 20 25 30 35 40

X E5I

W,g

,50J/)

-+R)

 
;60.7.;50+,/(/D/*6/ B5406B5DL*RP G*5J/*6F +,--

(-DL*RP M04-,/*6F +- (D6*/ +5005C6,04-I- +-/G(5 
+,6  TD/4),-+*/EB5)6J/04-B  )-,B-C/*66. 

/*+

-0,6

-0,5

-0,4

-0,3

-0,2

-0,1

0

0 5 10 15 20 25 30 35 40

XE5I

W,g

,50J/)

-+R)

 
;60.8.;50+,/(/D/*6/ B5406B5DL*RP G*5J/*6F +,--

(-DL*RP M04-,/*6F +- (D6*/ +5005C6,04-I- +-/G(5 
+,6 +-D*-B 0DMC/H*-B )-,B-C/*66. 

'6C/ E )5HD6>/ 2 +,6E/(/*R G*5J/*6N *56-

H-DLS6P +,-(-DL*RP M04-,/*6F E (-DNP « g » 

(DN ,500B5),6E5/BRP ,/C6B-E )-,B-C/*6N, 
+-DMJ/**R/ T40+/,6B/*)5DL*- 6 0 +-B-QLK 

B5)/B5)6J/04-I- B-(/D6,-E5*6N. 

25HD6>5  2  

W,g :6(R 

)-,B-C/*6F ,50J/) -+R) 
,50P-C(/*6/ 

Z!2 -0,27 -0,26 4% 

Z2-«7» -1,9 -1,8 6% 

Z2-«1» -0,93 -0,9 4% 

!<2 -0,5 -0,49 2% 

 

754 E6(*- 6G +,6E/(/**-F )5HD6>/ ,50P-C-

(/*6N B/C(M *56H-DLS6B6 G*5J/*6NB6 +,--

(-DL*RP M04-,/*6F , +-DMJ/**RP -+R)*RB 6 

,50J/)*RB +M)/B */ +,/ER06D6 6%. 

!,6 600D/(-E5*66 ,/C6B-E )-,B-C/*6N 
0D/(M/) ->/*6E5)L )54C/ )-,B-G*R/ +M)6, 4--

)-,R/ */-HP-(6B- MJ6)RE5)L E 0DMJ5/ (E6C/-
*66 +- MJ50)4M +M)6 6B/KQ/BM -I,5*6J/*6N +- 

04-,-0)6 (E6C/*6N. '6C/ E )5HD6>5P 3 6 4  

+,6E/(/*R G*5J/*6N )-,B-G*RP +M)/F, +-DM-

J/**RP +,6 ,5GD6J*RP E6(5P )-,B-C/*6N (DN 

,500B-),/**RP ERS/ I,MG-ERP 6 +5005C6,046P 

+-/G(-E. 

25HD6>5  3 .  

091:;9<= 2>?3>@9AB CD2;E C?< ?1@F<:9AB 5<G1B 

2>?3>H;9<E 6?D@>5>6> C>;@G1 31II>E 10000 2>99 

I> I7>?>I2< 30 73/:. 

2-,B-G*-F +M)L (L),B :6(R 

)-,B-C/-
*6F 

,50J/) -+R) 

 

,50P-C(/*6/ 

<)-0.7 5)B 292 260 13% 

!<2 180 170 6% 

Z2 154 150 3% 
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25HD6>5  4 .  

091:;9<= 2>?3>@9AB CD2;E C?< ?1@F<:9AB 5<G1B 

2>?3>H;9<E C1II1H<?I7>6> C>;@G1, >J>?DG>519-

9>6> :D6D99A3< 2>?3>@9A3< 7>F>G713< I> I7>-

?>I2< 10 73/: . 

2-,B-G*-F +M)L (L),B :6(R 

)-,B-C/*6F ,50J/) -+R) 

,50P-C(/*6/ 

<)-0.7 5)B 29 31 7% 

Z!2 !<2 16 15 7% 

!<2 23 23 0% 

 

@*5D6G +,6E/(/**RP 600D/(-E5*6F +-45GR-

E5/), J)- ,/GMDL)5)R ,/S/*6N G5(5J, +-DMJ/*-

*R/ +M)/B J60D/**-I- 6*)/I,6,-E5*6N (6../-
,/*>65DL*RP M,5E*/*6F (E6C/*6N +-/G(5, 
E+-D*/ M(-ED/)E-,6)/DL*- ( +-I,/S*-0)L */ 
H-D// 15%) 0-ID50MK)0N 0 ,/GMDL)5)5B6 T40+/-
,6B/*)-E. Z)- +-GE-DN/) 0J6)5)L, J)- +-0),--

/**5N B5)/B5)6J/045N B-(/DL 6 // +,-I,5BB*5N 

,/5D6G5>6N  (-E-DL*- HD6G4- -)-H,5C5K) +,--

>/00R, 6B/KQ6/ B/0)- +,6 +/,/P-(*RP ,/C6-

B5P (E6C/*6N +-/G(5. 
!,6 ,/IMD6,-E-J*RP )-,B-C/*6NP (D6**--

0-)5E*RP 0-/(6*/**RP +-/G(-E (E)-,-F D-4--

B-)6E ,50+-D-C/* E 0/,/(6*/ 0-0)5E5) *5HDK-

(5/BR/ E -+R)5P *56H-DLS6/ G*5J/*6N ,50)N-
I6E5KQ6P 06D B-IM) +,/E-0P-(6)L *5 20% E/-
D6J6*R +,-(-DL*RP *5I,MG-4 (1 ?'), (-+M0-
45/BRP (DN III ,50J\)*-I- ,/C6B5.  0)/0)E/**- 

)546/  J50)- +-E)-,NKQ6/0N G*5J/*6N +,-(-DL-
*RP M06D6F B-IM) +,6E/0)6 4 ,5G,REM 5E)-0>/-
+-4, -0-H/**- E */-(*-,-(*RP (D6**-0-0)5E-

*RP I,MG-ERP +-/G(5P. 2546/ 0DMJ56  (5C/ E 

(D6**-0-0)5E*RP +-/G(5P, 0.-,B6,-E5**RP 

0-ID50*- +M*4)5 15.32 !2Z 6B/D6 B/0)- *5 */-
4-)-,RP C/D/G*RP (-,-I5P 34,56*R. :RN0*6B 

+,6J6*R +,-6G-S/(S6P 6*>6(/*)-E  0 +-B--

QLK +,/(D5I5/B-I- ERJ60D6)/DL*-I- 4-B+D/4-

05.  
'6C/ 0 +-B-QLK B5)/B5)6J/04-I- B-(/D6-

,-E5*6N 600D/(-E5*R +,-(-DL*R/ M06D6N E 

(D6**-0-0)5E*-B -HY/(6*/**-B */-(*-,-(*-B 

+-/G(/, 0-0)-NQ/B 6G 2-P D-4-B-)6E-E :#-8, 

60-)6 I,MC/*RP E5I-*-E B500-F 92 )-**R 6 

(D6**-F 12 B/),-E 6 64-P +-,-C*6P J/)R,/P-

-0*RP E5I-*-E B500-F 22 )-**R 6 (D6*-F 14 

B/),-E. :)-,-F D-4-B-)6E :#-8 ,50+-D5I5D0N 

+-0D/ G5I,MC/**RP E5I-*-E. ;500B5),6E5D60L 
,/IMD6,-E-J*R/ )-,B-C/*6N -+605**-I- +-/G-
(5 0- 04-,-0)6 50 4B/J *5 MJ50)4/ +M)6, 0P/B5 
4-)-,-I- +,6E/(/*5 *5 ,60.9.  

 

;60.9. <P/B5 +,-.6DN +M)6. 

!,6 600D/(-E5*66 +,-(-DL*RP M06D6F 

+,/(+-D5I5D-0L, J)- E5I-*R -H-,M(-E5*R 4-B-

+-G6>6-**RB6 )-,B-G*RB6 4-D-(45B6. :-G(M-

P-,50+,/(/D6)/D6 G5I,MC/**RP E5I-*-E E4DK-

J/*R *5 0,/(*6F, 5 +-,-C*6P E5I-*-E *5 +--

,-C*6F ,/C6B ,5H-)R. ?-(/D6,MN (E6C/*6/ 
+-/G(5 +,/(+-D5I5D-0L, J)- -H5 D-4-B-)6E5 
)-,B-G*RB6 0,/(0)E5B6 M+,5EDND6 06*P,-**- 

+- 0D/(MKQ/F 0P/B/: )-,B-C/*6/ )-DL4- D--

4-B-)6E*RB6 )-,B-G5B6,  0--)E/)0)EMKQ// III 
+-D-C/*6K +,NB-(/F0)EMKQ/I- )-,B-G5, J/,/G 
400 B/),-E (E6C/*6N – I-D-E*-F D-4-B-)6E 

*5J5D +*/EB5)6J/04-/ )-,B-C/*6/ 0 ,5G,N(4-F 

)-,B-G*-F B5I60),5D6 1 5)B, 5 E0+-B-I5)/DL-
*RF D-4-B-)6E – 0 ,5G,N(4-F 0,7 5)B. 1DN 
0,5E*/*6N ,500B5),6E5D0N E5,65*), 4-)-,RF 

6B/D B/0)- E ,/5DL*RP M0D-E6NP, 4-I(5  E I,M-

C/*-F J50)6 0-0)5E5 ,5E*-B/,*- +- (D6*/ HRD- 

ER4DKJ/*- 13 E-G(MP-,50+,/(/D6)/D/F, 5 )54-

C/ 4-I(5 0*6C/*6/ 04-,-0)6 -0MQ/0)EDND-0L 
)-DL4- )-,B-G5B6 0-0)5E5 0 M45G5**-F ERS/ 
E/D6J6*-F ,5G,N(46  )-,B-G*-F B5I60),5D6. : 

45J/0)E/  +,6B/,5 *5 ,60.10 +,6E/(/*R ,50+,/-
(/D/*6N *56H-DLS6P +,-(-DL*RP M06D6F +- 

(D6*/ +-/G(5 (DN -+605**RP ERS/ E5,65*)-E. 

#6*66 1 0--)E/)0)EMK) ,50)NI6E5KQ6B 6 0C6-

B5KQ6B M06D6NB (DN 0DMJ5N ER4DKJ/*6N J50-
)6 E-G(MP-,50+,/(/D6)/D/F, D6*66 2, 3 – 0--)-
E/)0)EMK) E5,65*)M, 4-I(5 E0/ E-G(MP-,50+,/-
(/D6)/D6 HRD6 E4DKJ/*R. !,6 J/B D6*6/F 3 

-H-G*5J/*R B5406B5DL*R/ +,-(-DL*R/ 0C6-

B5KQ6/ 6 ,50)NI6E5KQ6/ M06D6N, +-DMJ/**R/ 
E ,/GMDL)5)/ +,6B/*/*6N )-DL4- +*/EB5)6J/-
046P )-,B-G-E. 

 

;60.10. ;50+,/(/D/*6/ +- (D6*/ +-/G(5 B5406B5DL-
*RP G*5J/*6F +,-(-DL*RP M06D6F (DN ,5GD6J*RP 

0+-0-H-E ,/IMD6,-E-J*RP )-,B-C/*6F. 
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754 E6(*- 6G +,6E/(/**RP I,5.64-E, (5C/ 

+,6 ,/IMD6,-J*RP )-,B-C/*6NP 0(E-/**RP 0--

/(6*/**RP +-/G(-E, -0-H/**- */-(*-,-(*RP +- 

B500/, B-IM) E-G*645)L M06D6N +,/ERS5KQ6/ 
1,0 ?'. $+50*R/ G*5J/*6N M06D6F HRD6 (-0-
)6I*M)R, 4-I(5 E I,MC/*-F J50)6 +-/G(5 HRD6 

-)4DKJ/*R 13 E-G(MP-,50+,/(/D6)/D/F. :4DK-

J/*6/ E0/P E-G(MP-,50+,/(/D6)/D/F 0*6C5/) 
M,-E/*L *56H-DLS6P ,50)NI6E5KQ6P 06D  *5 
15%. <*6C/*6/ 04-,-0)6 (E6C/*6N *5 ,500B5)-
,6E5/B-B MJ50)4/ +M)6 )-DL4- +*/EB5)6J/046-

B6 )-,B-G5B6 0-0)5E5 (H/G +,/(E5,6)/DL*-I- 

E4DKJ/*6N )-,B-G-E D-4-B-)6E5) +-GE-DN/) 
0*6G6)L M,-E/*L B5406B5DL*RP ,50)NI6E5KQ6P 

+,-(-DL*RP M06D6F +,6B/,*- *5 50%, 5 0C6-

B5KQ6P – +,6B/,*- *5 15%. 

: 45J/0)E/ 0,5E*/*6N *5 ,60.11 6G-H,5C/*R 

I,5.646 ,50+,/(/D/*6N *56H-DLS6P +,-(-DL-
*RP 06D +- (D6*/ +,/(E5,6)/DL*- ,50)N*M)-I- 

,500B5),6E5/B-I- +-/G(5 (DN T40),/**-I- )-,-

B-C/*6N 0- 04-,-0)6 50 4B/J. !,6 T)-B ->/*/-
*R M06D6N (DN 0DMJ5/E, 4-I(5 E G5I,MC/**-F 

J50)6 +-/G(5 ,5E*-B/,*- +- (D6*/ HRD6 ER-

4DKJ/*R 13 E-G(MP-,50+,/(/D6)/D/F( D6*6N 1 

*5 ,60.11) 6 4-I(5 E0/ E-G(MP-,50+,/(/D6)/D6 

,5H-)5D6. 

 

 

;60.11. ;50+,/(/D/*6/ +- (D6*/ +-/G(5 B5406B5DL-
*RP G*5J/*6F +,-(-DL*RP M06D6F +,6 T40),/**-B 

)-,B-C/*66. 

&G +,6E/(/**-I- ,60M*45 0D/(M/), J)- ER-

4DKJ/*6/ J50)6 E-G(MP-,50+,/(/D6)/D/F E 

I,MC/*-F J50)6 0-0)5E5 )54C/ +,6E-(6) 4 ,-0)M 

,50)NI6E5KQ6P M06D6F, -0-H/**- E PE-0)-E-F 

J50)6 I,MC/*-I- 0-0)5E5. 
!-NED/*6/ -+50*RP ,50)NI6E5KQ6P +,--

(-DL*RP M06D6F 0ENG5*- 0 ,5GD6J*-F )-,B-G-
*-F T../4)6E*-0)LK I,MC/*-F  6 +-,-C*/F 

J50)/F 0-0)5E5, 4-)-,5N +-DMJ/*5 E 0ENG6 0 ,5G-
*RB ,/C6B-B ,5H-)R E-G(MP-,50+,/(/D6)/D/F.   

$)4DKJ/*6/ C/ */04-DL46P E-G(MP-,50+,/(/-
D6)/D/F E +/,E-F +-D-E6*/ 0-0)5E5 M06D6E5/) 
T)-) T../4). 

<D/(M/) -)B/)6)L, J)- +-DMJ/**RF M,-E/*L 
M06D6F B-C/)  B/*N)L0N E G5E606B-0)6 -) +,--

(-DL*-I- +,-.6DN +M)6. : ,/GMDL)5)/ +,-E/-

(/**RP J60D/**RP T40+/,6B/*)-E 0 -+605**RB 

ERS/ +-/G(-B M,-E/*L ,50)NI6E5KQ6P 06D *5 
+D-Q5(4/ 0*6G6D0N *5 20%, 5 *5 0D-C*-B +/,/-
E5D60)-B +,-.6D/, 4-I(5 +-/G( (D6*-F 1676 

B/),-E B-C/) ,50+-D5I5)L *5 ,5GD6J*RP M4D--

*5P +M)6 – M,-E/*L 06D B-C/) ME/D6J6)L0N *5 
35 %. 

: 0DMJ5/ 06*P,-**-I- )-,B-C/*6N I-D-E-

*RB 6 E0+-B-I5)/DL*RB D-4-B-)6E5B6 -(6*5-
4-E-F ,5G,N(4-F )-,B-G*-F B5I60),5D6 E/D6-

J6*-F 1,0 5B) +-0D/ +,6B/*/*6N +,NB-(/F0)-
EMKQ/I- )-,B-G5 D-4-B-)6E5,  M,-E/*L *56-

H-DLS6P M06D6F,  B-C/) ER,50)6 +,6B/,*- *5 
40%  6, HM(/) (-0)6I5)L -+50*RP G*5J/*6F (5C/ 
+,6 E0/P E4DKJ/**RP E-G(MP-,50+,/(/D6)/DNP. 

Z)- 0ENG5*- 0 )/B, J)- )-,B-G*-F 4-T..6>6/*) 
+-,-C*6P E5I-*-E G*5J6)/DL*- +,/ERS5/) M45-
G5**RF +5,5B/), I,MC/*RP E5I-*-E 6 +,6E-(6)  
4 +-NED/*6K ,50)NI6E5KQ6P M06D6F 0+-0-H*RP 

,5G-,E5)L 5E)-0>/+*-/ M0),-F0)E-. 

<*6C/*6/ M,-E*N *56H-DLS6P +,-(-DL*RP 

06D E 0DMJ5/ -)4DKJ/*6N J50)6 E-G(MP-,50+,/-
(/D6)/D/F G5I,MC/**-F J50)6 +-/G(5 B-C/) 
HR)L (-0)6I*M)- )54C/ +,6 H-D// +-G(*/B 

E4DKJ/*66 +*/EB5)6J/046P )-,B-G-E E +-,-C-

*/F J50)6 +-/G(5. '5+,6B/,, /0D6 *5J5D- )-,-

B-C/*6N 0)M+/*LK 0 ,5G,N(4-F B5I60),5D6 0.7 

5B) E0+-B-I5)/DL*RB D-4-B-)6E-B +,-60P--

(6D- 0+M0)N 40 +-0D/ *5J5D5 )-,B-C/*6N III-/F  

0)M+/*LK ( ,5G,N(45 B5I60),5D6 1,0 5)B) I-D-E-

*RB D-4-B-)6E-B, )- M,-E/*L *56H-DLS6P ,50-
)NI6E5KQ6P M06D6F MB/*LS5D0N *5 25%.  

754 0D/(M/) 6G +,-E/(/**RP 600D/(-E5*6F 

+,-(-DL*-F *5I,MC/**-0)6 (D6**-0-0)5E*RP 

0-/(6*/**RP +-/G(-E */-(*-,-(*RP +- B500/, 
(E I-D-E*-F J50)6 0-0)5E5 ,50+-D-C/*R I,MC/-
*R/ E5I-*R, 5 E- E)-,-F +-D-E6*/ 0-0)5E5 – +--

,-C*6/ E5I-*R,  E-G(MP-,50+,/(/D6)/D6,  4-)--

,RP E4DKJ/*R *5 ,5GD6J*RF ,/C6B ,5H-)R)  

ER4DKJ/*6/ J50)6 E-G(MP-,50+,/(/D6)/D/F E 

I,MC/*-F J50)6 +-/G(5 +,6E-(6) 4 ME/D6J/*6K 

M,-E*N ,50)NI6E5KQ6P  +,-(-DL*RP M06D6F 6 

B-C/) (-0)6I5)L -+50*RP G*5J/*6F, -0-H/**- 

+,6 */HD5I-+,6N)*-B 0-J/)5*66 +,-(-DL*-I- 

+,-.6DN +M)6 6 ,/C6B-E M+,5ED/*6N ,500,/(--

)-J/**RB6 D-4-B-)6E5B6. 

'5,N(M 0 T)6B 0D/(M/) -)B/)6)L, J)- )54-F 

0+-0-H 0*6C/*6N )-,B-G*-F T../4)6E*-0)6 ( 

ER4DKJ/*6/ J50)6 E-G(MP-,50+,/(/D6)/D/F) 

(5/) +-D-C6)/DL*RF ,/GMDL)5) +,6 )-,B-C/-
*66 )NC/D-E/0*RP -(*-,-(*RP +-/G(-E. : ,/-
GMDL)5)/ B*-I-J60D/**RP T40+/,6B/*)5DL*RP 

6 )/-,/)6J/046P 600D/(-E5*6F +-45G5*-, J)- 

+,6 )-,B-C/*66 -(*-,-(*RP +-/G(-E B500-F 

H-D// 8 )R0. )-** E 0DMJ5/ M0)5*-E46 D-4-B--
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)6E-E )-DL4- E I-D-E/ +-/G(5 0*6C/*6/ )-,B-G-
*-F T../4)6E*-0)6 G5 0J/) ER4DKJ/*6N J50)6 

E-G(MP-,50+,/(/D6)/D/F ,5E*-B/,*- +- (D6*/ 
+-/G(5 +-GE-DN/) 0MQ/0)E/**- 0*6G6)L M,-E/*L 
+,-(-DL*RP 0C6B5KQ6P  M06D6F +,6 )-,B-C/-
*66[4]. 

'6C/ E 45J/0)E/ +,6B/,5 *5 ,60.12 +,6E/-
(/*R G5E606B-0)6 *56H-DLS6P 0C6B5KQ6P 

M06D6F 6 )-,B-G*RP +M)/F -) 4-T..6>6/*)5 
)-,B-G*-F T../4)6E*-0)6 E I,MG-E-B +-/G(/, 
0-0)-NQ/B 6G 150 E5I-*-E B500-F 100 )-**. 

2-,B-G*5N T../4)6E*-0)L P5,54)/,6GM/)0N 4--

T..6>6/*)-B 7=5/E, «5» – 4-D6J/0)E- E4DK-

J/**RP  E-G(MP-,50+,/(/D6)/D/F E I,M++/ 6G 
«E» E5I-*-E. !,6 4 = 1 T../4)6E*-0)L 0--)E/)-
0)EM/) E4DKJ/*6K E0/P E-G(MP-,50+,/(/D6)/-
D/F *5 0,/(*/B ,/C6B/ ,5H-)R. <+D-S*R/ D6-

*66 0--)E/)0)EMK) G*5J/*6NB *56H-DLS6P 

0C6B5KQ6P M06D6F +,6 T40),/**-B (D6*6N 1) 

6 +-D*-BM 0DMC/H*-BM (D6*6N 2) )-,B-C/*6NB,  

5 +M*4)6,*R/ – G*5J/*6NB )-,B-G*RP +M)/F 0- 

04-,-0)6 30 4B/J.  

 

;60.12. 95E606B-0)6 *56H-DLS6P 0C6B5KQ6P M06-

D6F 6 )-,B-G*RP +M)/F -) E/D6J6*R )-,B-G*-F T.-

./4)6E*-0)6 «4» E I,MG-E-B +-/G(/ B500-F 15 )R0. 
)-**. 

&G +,6E/(/**-I- ,60M*45 0D/(M/), J)- +,6 

MB/*LS/*66 )-,B-G*-F T../4)6E*-0)6 0*6C5-
/)0N M,-E/*L +,-(-DL*RP M06D6F, *- ME/D6J6-

E5/) )-,B-G*R/ +M)6. Z)- B-C/) +,6E/0)6 4 

0*6C/*6K 04-,-0)6 (E6C/*6N. $(*54- +,6 

T)-B B-C/) HR)L +-DMJ/* ER6I,RS E +,-E-G-
*-F 0+-0-H*-0)6, *5+,6B/,, E 0DMJ5NP 0MQ/0)-
E/**-F  */,5E*-B/,*-0)6 +-)-45 +-/G(-E, */-
-HP-(6B-0)6 +,/(-0)5ED/*6N «-4-*» (DN )/4M-

Q/I- ,/B-*)5 +M)6, 4-*)54)*-F 0/)6 6 ).(. 9*5-
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