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AG?96B= ?<A<<; 
5) 9E?< A4 GK4EF>9 54?>< CD<?B:9A4 D4ECD989?9AA4S A47DG;>4, FB CB8 QF<@ 
GK4EF>B@ >BAJO BF?B:9AAOI BD8<A4F EB98<ASRFES CDS@B=, A4>?BAAB= > AG-
?96B= ?<A<<. "A4 @B:9F C9D9E9>4FP <?< A9 C9D9E9>4FP AG?96GR ?<A<R. 
     #B?GK9AAO= 7D4H<> <;@9A9A<S CBC9D9KAOI E<? CB 8?<A9 54?>< A4;O649F-
ES QCRDB= Q. 

4. %FDBSF QCRDG M. �?S QFB7B BCD989?SRF <;7<54RM<9 @B@9AFO 6 I4D4>-
F9DAOI E9K9A<SI. �;7<54RM<= @B@9AF 6 D4EE@4FD<649@B@ E9K9A<< 54?>< D4-
69A EG@@9 @B@9AFB6 6E9I E<? (D4ECD989?9AAOI, EBED98BFBK9AAOI, 6 FB@ K<E-
?9 < BCBDAOI D94>J<=, 4 F4>:9 6A9LA<I EBED98BFBK9AAOI @B@9AFB6), D4ECB-
?B:9AAOI FB?P>B E?964 <?< FB?P>B ECD464 BF QFB7B E9K9A<S. �E?< ?R5B9 <; 
C9D9K<E?9AAOI E<?B6OI 6B;89=EF6<=, CD<?B:9AAOI > ?96B= K4EF<, EFD9@<FES 
CB69DAGFP ?R5GR K4EFP 54?>< CB K4EB6B= EFD9?>9, FB BA< EBB5M4RF <;7<54-
RM9@G @B@9AFG ;A4> «C?RE», 4 9E?< CDBF<6 3 ;A4> «@<AGE». �?S CD46B= K4-
EF< 3 A4B5BDBF. #D< CB?B:<F9?PAB@ <;7<54RM9@ @B@9AF9 54?>4 89HBD@<DG-
9FES 6OCG>?BEFPR 6A<;, 4 CD< BFD<J4F9?PAB@ 3 6OCG>?BEFPR 669DI. 
            � E9K9A<<, EBBF69FEF6GRM9@ FBK>4@ CD<?B:9A<S EBED98BFBK9AAOI 
@B@9AFB6, A9B5IB8<@B BCD989?<FP 864 ;A4K9A<S <;7<54RM97B @B@9AF4: KGFP 
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?9699 D4EE@4FD<649@B7B E9K9A<S  ?96 < KGFP CD4699 97B  CD46. � FBK>4I CD<-
?B:9A<S E<? BCD989?S9FES B8AB ;A4K9A<9 <;7<54RM97B @B@9AF4. 
     #B?GK9AAO9 ;A4K9A<S BF>?48O64RF 6 A9>BFBDB@ @4ELF459 BF AG?96B= ?<-
A<<. %B98<ASRF >BAJO BF?B:9AAOI BD8<A4F, DG>B6B8EF6GSEP E?98GRM<@< 
CD46<?4@<: 
4) 9E?< A4 GK4EF>9 54?>< A9F A47DG;>< (D4ECD989?9AAB=), FB CB8 QF<@ GK4EF-
>B@ 54?>< >BAJO BF?B:9AAOI BD8<A4F EB98<ASRFES CDS@B= ?<A<9=; 
5) 9E?< A4 GK4EF>9 54?>< CD<?B:9A4 D4ECD989?9AA4S A47DG;>4, FB CB8 QF<@ 
GK4EF>B@ >BAJO BF?B:9AAOI BD8<A4F EB98<ASRFES CB C4D45B?9. #4D45B?4 
<@99F 6OCG>?BEFP 6 EFBDBAG 89=EF6<S A47DG;>< (CD< 89=EF6<< A47DG;>< E69D-
IG 6A<; C4D45B?4 B5D4M9A4 6OCG>?BEFPR 6A<;). #D< QFB@ 9E?< QCRD4 QG A4 
D4EE@4FD<649@B@ GK4EF>9 A9 C9D9E9>49F AG?96GR ?<A<R FB QCRD4  I (BA4 
S6?S9FES C4D45B?B=) @B:9F 5OFP CBEFDB9A4 CB 86G@ FBK>4@, F4> >4> 6E9 ;A4-
K9A<S <;7<54RM<I @B@9AFB6 6 CDB@9:GFBKAOI E9K9A<SI A4IB8SFES @9:8G 
;A4K9A<S@< 6 I4D4>F9DAOI E9K9A<SI. �E?< QCRD4 QG C9D9E9>49F AG?96GR ?<-
A<R, FB CB8 QF<@ E9K9A<9@ QCRD4 Mx 5G89F <@9FP Q>EFD9@4?PAB9 (@4>E<-
@4?PAB9 <?< @<A<@4?PAB9) ;A4K9A<9 <?< 69DL<AG C4D45B?O. #B?B:9A<9 QFB-
7B E9K9A<S A4IB8SF CB QCRD9 QG <; CB8B5<S FD9G7B?PA<>B6. �4F9@ A4IB8SF 
;A4K9A<9 <;7<54RM97B @B@9AF4 6 QFB@ E9K9A<< < EFDBSF QCRDG Mx A4 GK4EF>9 
E D4ECD989?9AAB= A47DG;>B= CB FD9@ FBK>4@. %B98<A<6 6E9 CB?GK9AAO9 FBK>< 
CB G>4;4AAO@ 6OL9 CD46<?4@, CB?GK4RF 7D4H<> <;@9A9A<S <;7<54RM<I @B-
@9AFB6 CB 8?<A9 54?><. 1FBF 7D4H<> A4;O649FES QCRDB= Mx. 

     %GM9EF6G9F A9E>B?P>B ECBEB5B6 CDB69D>< CD46<?PABEF< CBEFDB9A<S QCRD. 
!4<5B?99 CDBEFB= ECBEB5 ;4>?RK49FES 6 FB@, KFB EG@@4 @B@9AFB6 6E9I ?96OI 
< 6E9I CD46OI E<?, 6;SFO9 BF89?PAB, 6 ?R5B@ E9K9A<< 54?>< 8B?:AO 5OFP 
D46AO @9:8G EB5B=. 
     #D<6989AAO= ECBEB5 CBEFDB9A<S QCRD QG < Mx A4;B69@ ECBEB5B@ CBEFDB-
9A<S CB I4D4>F9DAO@ E9K9A<S@. "A S6?S9FES K4EFAO@ E?GK49@ 5B?99 B5M97B 
ECBEB54, >BFBDO= A4;O649FES ECBEB5B@ CBEFDB9A<S QCRD CB GK4EF>4@. #BDS-
8B> CBEFDB9A<S QCRD CD< QFB@ ECBEB59 E?98GRM<=. �4?>G D4;5<64RF A4 
GK4EF><. �D4A<J4@< GK4EF>B6 S6?SRFES I4D4>F9DAO9 E9K9A<S. �?S >4:8B7B 
GK4EF>4 ;4C<EO649FES ;4>BA <;@9A9A<S GE<?<= QG < Mx < BCD989?SRFES <I 69-
?<K<AO CD< 7D4A<KAOI ;A4K9A<SI. #B A4=89AAO@ GE<?<S@ EFDBSFES EBBF69F-
EF6GRM<9 QCRDO. 
5. #B85<D49@ E9K9A<S 54?>< EB7?4EAB G>4;4AAB7B 64D<4AF4. �?S QFB7B <E-
CB?P;G9@ GE?B6<9 CDBKABEF< CD< <;7<59 CB ABD@4?PAO@ A4CDS:9A<S@  

c

x

R
W

M
ó  max

max
 

�89 BE96B= @B@9AF EBCDBF<6?9A<S Wx S6?S9FES 79B@9FD<K9E>B= I4D4>F9D<-
EF<>B= CDBKABEF< CBC9D9KAB7B E9K9A<S, 4  max 3 6;SFO= CB 45EB?RFAB= 69-
?<K<A9 @4>E<@4?PAO= <;7<54RM<= @B@9AF. &B784 CDB9>F<DB6BKA4S ;484K4 

c

x

R

M
W


max  
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1 

2 

3 

4 

5 

�484A<9 > D4EK9FAB-7D4H<K9E>B= D45BF9  
#BEFDB<FP QCRDO CBC9D9KAOI E<? < <;7<54RM<I @B@9AFB6 8?S CDBEFOI 54-
?B>. #DB<;69EF< CB85BD E9K9A<S. %I9@O 6O5D4FP EB7?4EAB E6B97B 64D<4AF4. 

5.0 1.0 2.0

0.8 м
2.0 м

g=15 кН/м Р=20 кНm=10 кН*м

А В

D=?

60

g=8 кН/м

0

Р=20 кН

1.5 2.2 3.5 0.8

g=20 кН/м m=20 кН*м

1.2 м

Р=40 кН

0.4 м
2.0 м

g=10 кН/м

А В

45
0 Р=30 кН

№=?

1.5 м 3.5 м 1м 1м

Р=25 кН g=10 кН/м m=30 кН*м

0.6 м 1.0 м
2.0 м

А В

60
0

а=?

g=12 кН/м
Р=32 кН

1.0 2.5 2.5 2.0

m=15 кН g =10 кН/м g =20 кН/м
21

А В

0.8 м 1.2 м

600

Р=28 кН
g=6 кН/м

№=?

1.5 м 1.5 м 3.0 м 2.0 м

Р=35 кН g=20 кН/м m=35 кН*м
120

0

Р=6 кН g=12 кН/м

8.0 м
1.1 мА

В

D=?
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6 

7 

8 

9 

10 

 

 

1.5 3.5 4.9 0.80.8

g=22 кН/м m=10 кН*м Р=35 кН

2.0 м
0.8 м

А В
60

0

Р=28 кН g=6 кН/м

№=?

m=30 кН*м
Р=24 кН

g=30 кН/м
60

0

А В

Р=10 кН
g=10 кН/м

0.5 м 1.0 м 0.5 м

№=?

Р=20 кН
m=15 кН*мg=20 кН/м

1.6 2.0 2.4 2.0

А
0.3 м 0.3 м

2.0 м

В

g=5  кН/м
Р=24 кН

600

a=?

1.6 м 3.0 м 1.0 м 2.4 м

g=22 кН/м Р=8кН m=32 кН*м

А

2.0 м
0.3 м 0.5 м

В

g=6 кН/м 60
0 Р=25 кН

D=?

Р=40 кН*м m=10 кН/м g=20 кН

1.8 м 1.6 м 4.6 м

А В

Р=5 кН
45

0g=8 кН/м

2.0 м

№=?
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11 

12 

13 

14 

15 

m=20кН*м
g=15 кН/м Р=30кН

2.0 3.6 1.5

g=10 кН/м

1.2 0.8

Р=25 кН

а=?

m=40 кН*м
g=18кН/м Р=20 кН

2.5 2.5 1.6

45
0

g=26 кН/м

2.0

Р=64 кН*м

№=?

Р=60 кН
m=30 кН*м

g=15 кН/м

2.0 3.0 1.5 1.5 0.5

g=16 кН/м
m=20 кН*м

Р=35кН

D=?

3.0 2.5 1.5

m=32 кН*м g=22 кН/м

Р=20 кН
1.0 0.4 0.6

g=18 кН/м
60

0

Р=38 кН

№=?

Р=20 кН
g=12 кН/м

m=26 кН/м

1.5 3.0 2.0 0.6 1.4

g=16 кН/м

450

Р=28 кН

а=?
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16 

17 

18 

19 

20 

Р=24 кН
m=83 кН*м

g=14 кН/м
30

0
Р=32 кН g=24 кН/м

1.5 5.0 0.4 0.4 1.2

№=?

Р=36 кНg=10 кН/м

1.5 3.0 2.0

m=27 кН*м

30
0

g=20 кН/м

1.0 1.0

D=?

g=6 кН/м

1.5 2.5 1.0 1.5

Р=26 кН

m=10 кН*м

5.0

№=?

45
0

Р=50 кН

g=14 кН/м

Р=30 кН g=12 кН/м

1.5 1.5 3.0

m=10 кН*м
1.0 1.0

m=24 кН*м
Р=3 кН

g=1кН/м

а=?

1.0 1.0 2.0 2.0 1.0 0.5 0.5

Р=25 кН
g=20 кН/м

m=10 кН*м

№=?
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21 

23 

22 

24 

25 

1.0 1.0 2.7 0.50.8 0.4 1.6

4.0 2.0 1.0 0.8 0.6 0.6

3.0 1.5 1.5 1.0 0.4 0.6

0.80.8 3.0 0.6 0.8 0.8 1.2

3.8 1.2 1.0 0.9 1.1

Р=28 кН Р =20 кН Р=30 кН
1 2

g=14 кН/м

m=15 кН*м

D=?

Р=20 кН
g=12 кН/м m=26 кН*м m=26 кН*м Р=18 кН

g=2кН/м

№=?

m=15 кН*м

m=21кН*м

m=32 кН

m=24 кН*м

m=32 кН*м m=28 кН*м g=18кН/мg=8 кН/м

g=14кН/м g=15 кН/м

g=10 кН/м Р=18 кН

60
0

Р1=10 кН Р2=10кН

а=?

Р=16кН
Р=10кН

№=?

Р=14 кН

60
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%BCDBF<6?9A<9 @4F9D<4?B6 

&9@4: "CD989?9A<9 7?46AOI J9AFD4?PAOI @B@9AFB6 <A9DJ<< E9K9A<S. 
$4EK9FAB-7D4H<K9E>4S D45BF4  

 

#BE?98B64F9?PABEFP D9L9A<S ;484K<. 
 

1. "CD989?SRF CB?B:9A<9 J9AFD4 FS:9EF< E9K9A<S. 
2. #DB6B8SF BE< K9D9; J9AFDO FS:9EF< >4:8B7B CDBH<?S CDB>4F4 <?< CDB-
EFB= 79B@9FD<K9E>B= H<7GDO. �?S C9D6B= H<7GDO CDB6989@ BE< x1 < y1, 

8?S 6FBDB= 3 x2 < y2 < F.8. 
3. #DB6B8SF 7?46AO9 J9AFD4?PAO9 BE<. "A< CDBIB8SF K9D9; J9AFD FS:9EF< 
6E97B E9K9A<S. "8AG <; 7?46AOI J9AFD4?PAOI BE9= EB6@9M4RF E BEPR 

E<@@9FD<< (6 ;484A<< 6E9 E9K9A<S <@9RF F4>GR BEP), 4 6FBDGR CDB6B-
8SF K9D9; J9AFD FS:9EF< E9K9A<S C9DC9A8<>G?SDAB > C9D6B=. "5B;A4-
K4RF 69DF<>4?PAGR BEP K9D9; v, 4 7BD<;BAF4?PAGR 3 K9D9; u. 

4. !4IB8SF @B@9AFO <A9DJ<< E9K9A<S BFABE<F9?PAB 7?46AOI J9AFD4?PAOI 
BE9=. � B5M9@ 6<89 @B@9AF <A9DJ<< E9K9A<S BCD989?SRF CB HBD@G?4@: 
BFABE<F9?PAB BE< u 

,.... n

u

III

u

II

u

I

uu JJJJJ   

BFABE<F9?PAB BE< v 

,.... n

v

III

v

II

v

I

vv JJJJJ   

     789 Ju< Jv 3 @B@9AFO <A9DJ<< E9K9A<S BFABE<F9?PAB 7?46AOI J9A-
FD4?PAOI BE9= u < v (7?46AO9 @B@9AFO <A9DJ<<); Ju

I
, Ju

II, &, Ju
n
- @B@9A-

FO <A9DJ<< CDBEFOI H<7GD (1, 2,&, n) BFABE<F9?PAB 7?46AB= J9AFD4?P-
AB= BE< u: Jv

I
, Jv

II, &, Jv
n
 3 @B@9AFO <A9DJ<< CDBEFOI H<7GD BFABE<-

F9?PAB BE< v. 

      B@9AFO <A9DJ<< CDBEFOI H<7GD BFABE<F9?PAB BE< u BCD989?SRF 
CB HBD@G?4@: 

;1

2

11
AaJJ

I

x

I

u ÷   ;2

2

22
AaJJ

II

x

II

u ÷  &. < ;2

nn

n

x

n

u AaJJ
n

÷  

BFABE<F9?PAB BE< v 

;1

2

11
AdJJ

I

v

I

v ÷  ;2

2

22
AdJJ

II

v

II

v ÷ & < ;2

nn

n

v

n

v AdJJ
n

÷  

     789 n

x

II

x

I

x n
JJJ ,...,, - @B@9AFO <A9DJ<< CDBEFOI H<7GD (1, 2, &, n) BFAB-

E<F9?PAB EB5EF69AAOI J9AFD4?PAOI BE9= (x1, x2, &, xn). "A< BCD989?S-
RFES CB F45?<J4@ �"%&B6 8?S CDBH<?9= CDB>4FAB= EF4?<, < CB HBD@G-
?4@ 8?S CDBEFOI 79B@9FD<K9E><I H<7GD; 

n

y

II

y

I

y n
JJJ ,...,, - @B@9AFO <A9DJ<< CDBEFOI H<7GD BFABE<F9?PAB EB5EF69A-

AOI J9AFD4?PAOI BE9= (y1, y2, &, yn); 

41, 42, &, 4n - D4EEFBSA<S BF 7?46AB= J9AFD4?PAB= BE< u 8B J9AFD4?PAOI 
BE9= x1, x2, &, xn;  

d1, d2, &, dn 3 FB :9, BF BE< v 8B BE9= y1, y2, &, yn; 

�1, �2, &., �n 3 C?BM48< E9K9A<= CDBH<?9= CDB>4FAB= EF4?< <?< CDB-
EFOI 79B@9FD<K9E><I H<7GD. 
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     �E?< 7?46A4S J9AFD4?PA4S BEP EB6C4849F E EB5EF69AAB= J9AFD4?PAB= 
BEPR >4>B7B-A<5G8P CDBH<?S <?< H<7GD, FB @B@9AF <A9DJ<< 99 BFABE<-
F9?PAB 7?46AB= J9AFD4?PAB= BE< D469A @B@9AFG <A9DJ<< BFABE<F9?PAB 
EB5EF69AAB= BE<, F4> >4> D4EEFBSA<9 @9:8G QF<@< BES@< D46AB AG?R. 
     #D< BCD989?9A<< 79B@9FD<K9E><I I4D4>F9D<EF<> A9B5IB8<@B GK<-
FO64FP, KFB CDBH<?< CDB>4F4 A4 ;484AAB@ E9K9A<< @B7GF 5OFP BD<9A-
F<DB64AO <A4K9, K9@ 6 F45?<J4I �"%&B6. !4CD<@9D, 69DF<>4?PA4S  CB 
�"%&G BEP y A4 ;484AAB@ E9K9A<< @B:9F B>4;4FPES 7BD<;BAF4?PAB=, 4 
7BD<;BAF4?PA4S CB �"%&G BEP x 3 69DF<>4?PAB=. #BQFB@G A9B5IB8<@B 
6A<@4F9?PAB E?98<FP ;4 F9@, BFABE<F9?PAB >4><I BE9= E?98G9F 5D4FP 
79B@9FD<K9E><9 I4D4>F9D<EF<><. !4 QFB 5G89F B5D4M9AB BEB5B9 6A<@4-
A<9 6 D4EE@4FD<649@OI CD<@9D4I.  

 

�484A<9 8?S D4EK9FAB-7D4H<K9E>B= D45BFO №5: 
�484K4 1. "CD989?<FP @B@9AFO <A9DJ<< E9K9A<S, EBEF46?9AAB7B <; CDBH<?9= 
CDB>4FAB= EF4?<, BFABE<F9?PAB 7?46AOI J9AFD4?PAOI BE9= CB 84AAO@ E6B97B 
64D<4AF4. 
�484K4 2. BCD989?<FP @B@9AFO <A9DJ<< E9K9A<S, EBEF46?9AAB7B <; CDBEFOI 
79B@9FD<K9E><I H<7GD, BFABE<F9?PAB 7?46AOI J9AFD4?PAOI BE9= CB 84AAO@ 
E6B97B 64D<4AF4. 
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%BCDBF<6?9A<9 @4F9D<4?B6 

&9@4: $4EK9F A4 CDBKABEFP < :9EF>BEFP CD< >DGK9A<< >DG7?B7B 5DGE4 
$4EK9FAB-7D4H<K9E>4S D45BF4  

 

#BE?98B64F9?PABEFP D9L9A<S ;484K< 

1. �;B5D4;<FP A4 D<EGA>9 >DG7?O= 5DGE E CD<?B:9AAO@< 6A9LA<@< E>DG-
K<64RM<@< @B@9AF4@<. 
2. BCD989?<FP 6A9LA<9 E>DGK<64RM<9 @B@9AFO CB HBD@G?9: 


P

M   (!•@), 789 

$ 3 @BMABEFP, (�F) 
ω3 G7?B64S E>BDBEFP, (D48/E) 
3. BCD989?<FP GD46AB69L<64RM<= @B@9AF, <ECB?P;GS GD46A9A<9 D46AB69-
E<S   0i� , F4> >4> CD< D46AB@9DAB@ 6D4M9A<< 64?4 4?795D4<K9E>4S EG@@4 
CD<?B:9AAOI > A9@G 6A9LA<I E>DGK<64RM<I (6D4M4RM<I) @B@9AFB6 D46A4 
AG?R. 
4. #B?P;GSEP @9FB8B@ E9K9A<=. �OK<E?<FP CB GK4EF>4@ >DGFSM<9 @B@9A-
FO CB 8?<A9 64?4. �DGFSM<= @B@9AF 6 ?R5B@ CBC9D9KAB@ E9K9A<< K<E?9AAB 
D469A 4?795D4<K9E>B= EG@@9 6A9LA<I E>DGK<64RM<I @B@9AFB6, CD<?B:9A-
AOI > 64?G ECD464 <?< E?964 BF E9K9A<S. 
5. #BEFDB<FP QCRDG >DGFSM<I @B@9AFB6. 
1CRD4 >DGFSM<I @B@9AFB6 849F 6B;@B:ABEFP BCD989?<FP BC4EAB9 E9K9A<9 6 
K4EFABEF<, 9E?< 64? <@99F CBEFBSAAB9 CBC9D9KAB9 E9K9A<9, FB BC4EAO@< 5G-
8GF E9K9A<S A4 GK4EF>9, 789 6B;A<>49F A4<5B?PL<= >DGFSM<= @B@9AF. 
6. #B A4<5B?PL9@G >DGFSM9@G @B@9AFG, BCD989?<FP 8<4@9FD 64?4 >DG7-
?B7B <?< >B?PJ96B7B E9K9A<S <; GE?B6<S CDBKABEF< < :9EF>BEF<. 
�?S >B?PJ96B7B E9K9A<S 64?4 CD<ASFP EBBFABL9A<9 8<4@9FDB6 

E=d/D, 789 
d 3 6AGFD9AA<= 8<4@9FD >B?PJ4; 
D 3 A4DG:AO= 8<4@9FD >B?PJ4. 
'E?B6<9 CDBKABEF< 5DGE4 CD< >DGK9A<< ;4>?RK49FES 6 FB@, KFB A4<5B?PL99 
6B;A<>4RM99 6 A9@ >4E4F9?PAB9 A4CDS:9A<9 A9 8B?:AB CD96OL4FP 8BCGE>4-
9@B9 

 K

P

z

W

M
ôô  max  

<; GE?B6<S CDBKABEF< 

 K

z

P

M
W

ô
max ; 789 

 zmax 3 A4<5B?PL<= >DGFSM<= @B@9AF; 
WP 3 CB?SDAO= @B@9AF EBCDBF<6?9A<S CD< >DGK9A<<; 
[Ç�] 3 8BCGE>49@B9 >4E4F9?PAB9 A4CDS:9A<9. 

16

3
d

WP


  

!9B5IB8<@O= CB CDBKABEF< 8<4@9FD 64?4 
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 3
max16

K

zM
d

ô
  

%9K9A<9 64?4 3 >B?PJB 

)1(
16

4
3

c
d

WP 


 

!9B5IB8<@O= CB CDBKABEF< A4DG:AO= 8<4@9FD >B?PJ4 

 3
4

max

)1(

16

c

M
D

K

z




ô
 

'E?B6<9 :9EF>BEF< 5DGE4 CD< >DGK9A<<  

 0

0

max

0
0

0

180 


 
p

z

GI

M
 

�; GE?B6<S :9EF>BEF< 

 0

0

max

G

M
I z

P  , 789 

IP 3 CB?SDAO= @B@9AF <A9DJ<< E9K9A<S, 
G 3 @B8G?P GCDG7BEF< CD< E86<79, 
[Ç] 3 8BCGE>49@O= G7B? ;4>DGK<64A<S E9K9A<S. 

32

4
d

I P


 ; 

!9B5IB8<@O= CB :9EF>BEF< 8<4@9FD 64?4: 

 4
0

0

max32

G

M
d z  

%9K9A<9 64?4 >B?PJB 

)1(
32

4
4

c
d

I P 


; 

!9B5IB8<@O= CB :9EF>BEF< A4DG:AO= 8<4@9FD >B?PJ4 

 4
40

0

max

)1(

32

cG

M
D z





 

7. &D95G9@O= 8<4@9FD CD<A<@49FES CB A4<5B?PL9@G ;A4K9A<R <; D4EK9F-
AOI 8<4@9FDB6. 
">BAK4F9?PAB9 ;A4K9A<9 8<4@9FD4 B>DG7?<FP 8B 5?<:4=L97B K9FAB7B (<?< 
B>4AK<64RM97BES A4 CSFP) K<E?4. 
 

 

 



61 

 

�484A<9 8?S D4EK9FAB-7D4H<K9E>B= D45BFO : 
     �?S EF4?PAB7B 64?4 CBEFBSAAB7B E9K9A<S CB 8?<A9 FD95G9FES BCD989?<FP 
FD95G9@O= 8<4@9FD 64?4 <; D4EK9FB6 A4 CDBKABEFP < :9EF>BEFP. �484A<9 6O-
5D4FP EB7?4EAB E6B97B 64D<4AF4. 
�?S A9K9FAOI 64D<4AFB6 E9K9A<9 64?4 3 >DG7, 8?S K9FAOI 64D<4AFB6 E9K9-
A<9 64?4 3 >B?PJB d/D=c=0,7 

 

 

НB@9D 
64D<4AF4 

НB@9D 
EE9@O 

 1  2  3 ω 
D48/E 

 

НB@9D 
64D<4AF4 

НB@9D 
EE9@O 

 1  2  3 ω 
D48/E >ВF >ВF 

1 

 
1 150 100 50 45 16 2 90 45 20 20 

2 

 
3 50 40 30 28 17 1 110 60 30 35 

3 

 
4 110 85 50 30 18 3 40 30 30 16 

4 

 
5 40 120 20 20 19 4 130 90 55 40 

5 

 
6 60 150 80 55 20 5 100 80 65 25 

6 

 
7 20 35 100 25 21 6 50 110 75 30 

7 

 
8 70 150 95 40 22 7 35 50 80 40 

8 

 
9 52 100 60 32 23 8 20 65 38 10 

 

9 
10 80 95 75 25 24 9 30 80 45 15 

10 

 
1 75 40 15 20 25 10 75 120 90 30 

11 

 
2 120 30 30 20 26 3 70 60 40 25 

12 

 
4 70 45 30 18 27 8 30 100 45 15 

13 

 
5 55 85 20 25 28 9 35 95 50 10 

14 

 
6 45 100 60 30 29 10 45 150 70 40 

15 

 
7 80 100 150 50 30 2 80 55 35 25 
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�9F4?< @4L<A 
&9@4: $4EK9F ;G5K4FB= C9D984K< 

$4EK9FAB-7D4H<K9E>4S D45BF4 
 

#BE?98B64F9?PABEFP D9L9A<S ;484K< 

 

1. "CD989?S9@ C9D984FBKAB9 K<E?B 
2

1

n

n
u  , B>DG7?S9@ 8B EF4A84DFAB7B. 

!B@<A4?PAO9 C9D984FBKAO9 K<E?4 J<?<A8D<K9E><I D98G>FBDB6 B5M97B 
A4;A4K9A<S EB7?4EAB %& %1� 221-83, CD<K9@ C9D6O= DS8 CD98CBKF<F9?PA99 
6FBDB7B. 
 

1-= 
DS8 

1,0 1,25 1,6 2,0 2,5 3,15 4,0 5,0 6,3 

2-= 
DS8 

1,4 1,8 2,24 2,8 3,55 4,5 5,6 - - 

2. �O5<D49@ @4F9D<4?. 
�?S <;7BFB6?9A<S L9EF9DA< < >B?9E4 C9D6B= 7DGCCO, QFB >B?9E4 E F69D8BEFPR 
!350!�, ;G5PS >BFBDOI IBDBLB CD<D454FO64RFES, D9>B@9A8G9FES <;7BF46-
?<64FP <; ED98A9 <?< 6OEB>B G7?9DB8<EFOI >BAEFDG>J<BAAOI EF4?9= CB869D-
:9AAOI G?GKL9A<R. 

3. "CD989?S9@ CD989? 6OABE?<6BEF< CB >BAF4>FAO@ A4CDS:9A<S@: 
7010

 �ВHó  

!�1 3F69D8BEFP CB �D<A9??R L9EF9DA<. 
4. "CD989?S9@ 8BCGE>49@B9 >BAF4>FAB9 A4CDS:9A<9 

 
H

�
�

S

0ó
ó   

SH=1,1 3FD95G9@O= ;4C4E CDBKABEF<. 
5. "CD989?S9@ CD989? 6OABE?<6BEF< A4 <;7<5 

10 8,1 �ВF ó  

6. "CD989?S9@ 8BCGE>49@B9 A4CDS:9A<9 <;7<54 
 

F

F

F
S

0ó
ó   

SF=2 3 FD95G9@O= ;4C4E CDBKABEF< A4 <;7<5. 
7. "CD989?S9@ >DGFSM<= @B@9AF A4 5OEFDBIB8AB@ 64?G 

1

1
1 

P
T  ; !@  

8. "CD989?S9@ FD95G9@B9 @9:BE96B9 D4EEFBSA<9 <; GE?B6<S >BAF4>FAB= 
CDBKABEF< 

ø ù
 

3
2

114950
Hba

HB

u

kT
ua

ó
÷÷

÷
 (CDS@B;G5O9 >B?9E4) 

ø ù
 

3
2

114300
Hba

HB

u

kT
ua

ó
÷÷

÷
 (>BEB;G5O9 >B?9E4) 
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u- C9D984FBKAB9 BFABL9A<9 
&1->DGFSM<= @B@9AF A4 5OEFDBIB8AB@ 64?G, !@ 

k!� 3 >BQHH<J<9AF A9D46AB@9DABEF< A47DG;><  k!�=1,02 

ba >BQHH<J<9AF 8?<AO ;G54 (8?S CDS@B;G5OI >B?9E ba=0,3; 8?S >BEB;G5OI 
>B?9E ba=0,4) 

ó!- 8BCGE>49@B9 >BAF4>FAB9 A4CDS:9A<9. 
">DG7?S9@ a 8B EF4A84DFAB7B ;A4K9A<S CB %& %1� 229-75 

 

  9:BE96B9 D4EEFBSA<9 a, @@ 

1DS8 40 50 63 80 100 125 - 160 - 200 

2DS8 - - - - - - 140 - 180 - 

1DS8 - 250 - 315 - 400 - 500 - 630 

2DS8 225 - 280 - 355 - 450 - 560 - 

%?98G9F 1-= DS8 CD98CBK<F4FP 2-@G. 
9. "CD989?S9@ FD95G9@O= @B8G?P ;4J9C?9A<S: 

m=(0,01ø0,02) a 

">DG7?S9@ 8B EF4A84DFAB7B ;A4K9A<S CB %& %1� 310-76 

 B8G?<, @@ 

1 DS8 2DS8 1DS8 2DS8 
1 

1,25 

1,5 

2 

2,5 

3 

1,125 

1,375 

1,75 

2,25 

2,75 

3,5 

4 

5 

6 

8 

10 

12 

4,5 

5,5 

7 

9 

11 

14 

#D< A4;A4K9A<< @B8G?9= 1-= DS8 E?98G9F CD98CBK<F4FP 2-@G. 
10. "CD989?S9@ EG@@4DAB9 K<E?B ;G5P96. 

m

a
Z 2

 (CDS@B;G5O9 >B?9E4) 

m

a
Z

ò cos2
 (>BEB;G5O9 >B?9E4) 

11. "CD989?S9@ K<E?B ;G5P96 6 L9EF9DA9: 

1
1 
 

u

Z
Z  

12. BCD989?S9@ K<E?B ;G5P96 >B?9E4: 
Z2=Z-Z1 

13. "CD989?S9@ D4;@9DO >B?9E: 
- 8<4@9FD A4K4?PAB= B>DG:ABEF< L9EF9DA< 

d1=mZ1 (CDS@B;G5O9 >B?9E4) 

òcos

1
1

mZ
d  (>BEB;G5O9 >B?9E4) 

-8<4@9FDO B>DG:ABEF9= 6OEFGCB6 < 6C48<A L9EF9DA< 

mdd a 211
 ;  mdd f 5,211

  

- 8<4@9FDO A4K4?PAB= B>DG:ABEF< >B?9E4 
d2=mZ2 (CDS@B;G5O9 >B?9E4) 
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òcos

2
2

mZ
d   (>BEB;G5O9 >B?9E4) 

- 8<4@9FDO B>DG:ABEF9= 6OEFGCB6 < 6C48<A >B?9E4 
mdda 222  ;  mdd f 5,222   

- 6OEBF4 7B?B6>< < AB:>< ;G54 
mha  ; mh f 25,1  

- CB?A4S 6OEBF4 ;G54 
mh 25,2  

- L<D<A4 >B?9E4 
 aab ba 3,02  ÷  (CDS@B;G5O9 >B?9E4) 
 aab ba 4,02  ÷  (>BEB;G5O9 >B?9E4) 

ba- >BQHH<J<9AF 8?<AO ;G54. 
     �?S >B@C9AE4J<< A9FBKABEF9= @BAF4:4 8?<AO ;G54 L9EF9DA< CD<A<@4RF-
ES A9E>B?P>B 5B?PL9 8?<AO ;G54 >B?9E4 

b1=b2+5 

14. 'FBKAS9@ @9:BE96B9 D4EEFBSA<9 

2

21 dd
a


  

15.  "CD989?S9@ E<?O 6 ;4J9C?9A<<  
- BCD989?S9@ B>DG:AGR E<?G 

1

1
1

10002

d

T
Ft

÷
 ; ! 

- BCD989?S9@ D48<4?PAGR E<?G  
ñtgFF tr ÷ 11 (CDS@B;G5O9 >B?9E4) 

ñ- G7B? ;4J9C?9A<S ñ=20
0
; tg20

0
=0,364 

ò
ñ

cos

tg
FF tr   (>BEB;G5O9 >B?9E4) 

ò- G7B? A4>?BA4 ;G54 (80
-20

0
) 

"CD989?S9@ BE96GR E<?G 
òtgFF ta ÷ (>BEB;G5O9 >B?9E4) 

16. #DB6B8<@ ED46A<F9?PAGR BJ9A>G CDBKABEF< ;G5P96 L9EF9DA< < >B?9E4 
A4 <;7<5 

 
1F

F


ó

 <  
2F

F


ó

 

789 F1 < F2- >BQHH<J<9AFO HBD@O ;G54 6 ;46<E<@BEF< BF >B?<K9EF64 ;G5P96 
Z 17 20 25 30 40 50 60 < 5B-

?99 
F 4,26 4,09 3,9 3,8 3,7 3,66 3,62 3,6 

     &4> >4> @9APL99 BFABL9A<9 CB?GK<?BEP G L9EF9DA<, FB < CDB69D>G A9B5-
IB8<@B 69EF< 8?S L9EF9DA<. 
17. !4CDS:9A<9 <;7<54 6 ;G5PSI L9EF9DA< 

 F

FFtF

F
bm

kkF
v ó


ó ò 

÷ 2

11  
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F1- >BQHH<J<9AF HBD@O ;G54 
Ft1-B>DG:A4S E<?4, ! 

kFv=1,4 3 >BQHH<J<9AF 8<A4@<KABEF< 

kFò=1,4 3 >BQHH<J<9AF A9D46AB@9DABEF< A47DG;>< 

m 3 @B8G?P ;4J9C?9A<S 
b2 3 L<D<A4 >B?9E4, @@ 

óF - 8BCGE>49@B9 A4CDS:9A<9 <;7<54. 
�E?< óF<óF FB ;G5PS L9EF9DA< GE?B6<R CDBKABEF< A4 <;7<5 G8B6?9F6BDSRF. 
 9:BE96B9 D4EEFBSA<9 BCD989?S9FES <; GE?B6<S >BAF4>FAB= CDBKABEF< < 
B>DG7?S9FES 6 5B?PLGR EFBDBAG, CBQFB@G CDB69D>4 A4 >BAF4>FAGR CDBKABEFP 
A9J9?9EBB5D4;A4. 
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�484A<9 8?S D4EK9FAB-7D4H<K9E>B= D45BFO : 
     $4EEK<F4FP CDS@B;G5GR C9D984KG B8ABEFGC9AK4FB7B J<?<A8D<K9E>B7B D9-
8G>FBD4 CD<6B84 >BA69=9D4, 6OCB?A<FP CDBKABEFAB= D4EK9F C9D984K< CB >BA-
F4>FAO@ A4CDS:9A<S@ < BCD989?<FP C4D4@9FDO Q?9@9AFB6 ;4J9C?9A<S. �E-
IB8AO9 84AAO9 A9B5IB8<@O9 8?S D9L9A<S E6B97B 64D<4AF4 ;484K<, 6O5D4FP 
<; F45?<JO: 

 

№ 64D<-
4AF4 

&<?<A8D<K9E><= ;G5K4FO= D98G>FBD 
 BMABEFP A4 698GM9@ 64-

?G, $1, >�F 
'4EFBF4 6D4M9A<S 69-
8GM97B 64?4, n1, @<A-1

 

'4EFBF4 6D4M9A<S 69-
8B@B7B 64?4, n2, @<A-1= 

1 0,8 930 310 

2 0,8 930 232 

3 1,0 950 380 

4 1,0 930 465 

5 1,1 930 330 

6 1,5 1420 284 

7 1,5 950 238 

8 1,5 930 600 

9 1,7 1420 226 

10 1,7 930 640 

11 2,2 720 228 

12 2,2 950 235 

13 2,2 1420 290 

14 2,8 930 330 

15 2,8 950 258 

16 2,8 1420 226 

17 3,0 720 28 

18 3,0 960 480 

19 3,0 1420 286 

20 4,0 730 330 

21 4,0 960 342 

22 4,0 1450 460 

23 4,5 950 526 

24 5,5 725 580 

25 5,5 730 456 

26 5, 950 676 

27 5,5 1450 580 

28 7,0 980 544 

29 7,0 1440 515 

30 7,5 970 606 

31 7,5 1460 462 

32 10 980 398 

33 10 1460 580 
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&D95B64A<S > A4C<E4A<R F6BDK9E>B= D45BFO 

 
 

�A94G8<FBDA4S E4@BEFBSF9?PA4S D45BF4 CB F9IA<K9E>B= @9I4A<>9 3 EC?4-
A<DB64AAB9, BD74A<;B64AAB9 < >BAFDB?<DG9@B9 @9DBCD<SF<9, 6OCB?AS9@B9 
CB D4;D45BF4AAO@ ;484A<S@ CD9CB8464F9?S. $4;D454FO64S ;484A<S, 5O?4 
GKF9A4 CDBH<?PA4S A4CD46?9AABEFP <;GK9A<S 8<EJ<C?<AO, CD989?PAO= B5N-
9@ ;484A<=, BCF<@4?PAO9 ;4FD4FO 6D9@9A< A4 <I 6OCB?A9A<9, &<C<KAO9 
BL<5>< CD< 6OCB?A9A<< D4;?<KAOI 6<8B6 D45BF, CD<K<AO <I 6B;A<>AB69A<S 
< ECBEB5O GEFD4A9A<S, 64D<4F<6ABEFP ;484A<=, GDB69AP B5GK9AABEF< EFG89A-
FB6, BEB59AABEF< < ECBEB5ABEFP B5GK4RM<IES.  
1. %FG89AK9E>4S F6BDK9E>4S D45BF4 3 E4@BEFBSF9?PAB9 <EE?98B64A<9 CB 
<;5D4AAB= F9@9, 8B?:AB A4K<A4FPES E B5BEAB64A<S 6O5D4AAB= F9@O < 
?<KAB7B BFABL9A<S > A<@ (CD<6?9>4F9?PABEFP < 4>FG4?PABEFP F9@O)  
2. %B89D:4A<9 D45BFO 8B?:AB EBK9F4FP >4> F9BD9F<K9E>< F4> < 
CD4>F<K9E><= @4F9D<4? (64:9A CB85BD A47?S8AB7B @4F9D<4?4).  
3. $45BF4 8B?:A4 5OFP 4>>GD4FAB BHBD@?9A4 (A4C9K4F4A4 A4 >B@CPRF9D9 < 
D4;@9M9A4 6 C4C>9).  
4. &<FG?PAO= ?<EF 8B?:9A 5OFP EBEF46?9A CB B5D4;JG (BA C9D6O=, AB A9 
AG@9DG9FES), CD<?B:9A<9 1,2.  
5. �E9 E?98GRM<9 EFD4A<JO CDBAG@9DB64AO. &<HDO EF46SF 6 E9D9-
8<A9 69DIA97B CB?S EFD4A<JO.  
6. !4 6FBDB= EFD4A<J9 8B?:AB 5OFP A4C9K4F4AB EB89D:4A<9 D45BFO (C?4A 
8?S 8B>?484 6 CDBEFB= HBD@9: 66989A<9, BEAB6A4S K4EFP, ;4>?RK9A<9, EC<-
EB> ?<F9D4FGDO; CD<@9DAO= C?4A 8?S D9H9D4F4: 66989A<9, 7?464 1, 7?464 2, 
&, ;4>?RK9A<9, EC<EB> ?<F9D4FGDO).  
7. � >BAJ9 D45BFO E?98G9F 6>?RK<FP BF89?PAGR EFD4A<JG EB EC<E>B@ 
<ECB?P;B64AAB= ?<F9D4FGDO, EBEF46?9AAO@ 6 4?H46<FAB@ CBDS8>9: 
(.�."., 46FBD, A4;64A<9 >A<7< (EF4FP<), @9EFB < A4;64A<9 <;84F9?PEF64, 
7B8 <;84A<S. #D< <ECB?P;B64A<< �AF9DA9F4 E?98G9F G>4;4FP A4;64A<9 E4=-
F4. 
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&D95B64A<S > 6OCB?A9A<R ;484A<= CB 4?7BD<F@G 
 
%FG89AFG, 6OCB?ASRM9@G ;484A<S CB 4?7BD<F@G, A9B5IB8<@B: 
÷ <;GK<FP >D4F><9 F9BD9F<K9E><9 E6989A<S CB F9@9 ;484A<S; 
÷ CDBK<F4FP <EFBKA<> ?<F9D4FGDO, EBBF69FEF6GRM<= F9@9 ;484A<S, G>4-
;4AAO= 6 C9D9KA9; 

÷ <;GK<FP 4?7BD<F@ CB F9@9 ;484A<S; 
÷ <;GK<FP CD<@9DO 6OCB?A9A<S F<CB6OI ;484A<=; 
÷ BHBD@<FP 6OCB?A9AAB9 ;484A<9 6 F9FD48< 8?S E4@BEFBSF9?PAOI D45BF; 
÷ ;4C<EP 8B?:A4 EB89D:4FP L<HD ;484A<S, GE?B6<9 ;484A<S, D9L9A<9, 
CB?AO= BF69F, CDB69D>G (9E?< A9B5IB8<@B), 6O6B8 (9E?< A9B5IB8<@B); 

÷ E84FP D45BFG CD9CB8464F9?R 6 EBBF69FEF6<< E GEF4AB6?9AAO@ EDB>B@. 
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&D95B64A<S > 6OCB?A9A<R CD9;9AF4J<= 

 

÷ #D9;9AF4J<S A9 8B?:A4 5OFP @9APL9 89ESF< E?4=8B6. 
÷ %?4=8 8B?:9A EB89D:4FP @<A<@4?PAB 6B;@B:AB9 >B?<K9EF6B E?B6. 
÷ #9D6O= ?<EF- QFB F<FG?PAO= ?<EF, A4 >BFBDB@ 8B?:AO 5OFP CD98EF46?9AO: 
A4;64A<9 CDB9>F4, A4;64A<9 6OCGE>4RM9= BD74A<;4J<<, (�" 46FBD4, 97B 
@9EFB D45BFO < 8B?:ABEFP. 

÷ %?98GRM<@ E?4=8B@ 8B?:AB 5OFP EB89D:4A<9, 789 CD98EF46?9AO BEAB6AO9 
QF4CO GDB>4-CD9;9AF4J<<. 

÷ �?S A48C<E9= < ;47B?B6>B6 E?98G9F GCBFD95?SFP K9F><= >DGCAO= LD<HF. 
�4>BA<KABEFP 3 B8AB <; <EIB8AOI FD95B64A<= CD< D4;D45BF>9 CD9;9AF4-
J<=. 

÷ �9?4F9?PAB CD<EGFEF6<9 A4 EFD4A<J9 5?B>B6 E D4;ABF<CAB= <AHBD@4J<9= 
(F9>EF, 7D4H<><, 8<47D4@@O, F45?<JO, D<EGA><), 8BCB?ASRM9= 8DG7 8DG-
74. 

÷ �?RK96O9 E?B64 6 <AHBD@4J<BAAB@ 5?B>9 A9B5IB8<@B 6O89?<FP. �?S 6O-
89?9A<S <AHBD@4J<< E?98G9F <ECB?P;B64FP :<DAO= LD<HF <?< >GDE<6. 

÷ !4<5B?99 64:A4S <AHBD@4J<S 8B?:A4 D4ECB?474FPES 6 J9AFD9 E?4=84. 
÷ �4?<6>4 HBA4, 5G>6, ?<A<= CD98CBKF<F9?PAB ECB>B=AB7B J69F4, A9 6O;O64-
RM4S D4;8D4:9A<S < GFB@?9A<S 7?4;. �?S HBA4 < F9>EF4 E?98G9F <ECB?P-
;B64FP >BAFD4EFAO9 J69F4. 

÷ #D9;9AF4J<S 8B?:A4 5OFP 6OCB?A9A4 6 98<AB@ EF<?9. 
÷ %?98G9F <;5974FP EF<?9=, >BFBDO9 5G8GF BF6?9>4FP 6A<@4A<9 GK4M<IES BF 
CD9;9AF4J<<. 

÷ !9 EFB<F ;?BGCBFD95?SFP D4;?<KAO@< 4A<@4J<BAAO@< QHH9>F4@<, BA< A9 
8B?:AO BF6?9>4FP 6A<@4A<9 BF EB89D:4A<S <AHBD@4J<< A4 E?4=89. 

÷ �?S B59EC9K9A<S D4;ABB5D4;<S E?98G9F <ECB?P;B64FP D4;AO9 6<8O E?4=-
8B6. 
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�BAFDB?P D9;G?PF4FB6 E4@BEFBSF9?PAB= D45BFO EFG89AFB6 
 
 

"5S;4AABEFP >BAFDB?S E6B96D9@9AABEF< < >4K9EF64 6OCB?A9A<S 4G8<-
FBDAB= < 6A94G8<FBDAB= E4@BEFBSF9?PAB= D45BFO EFG89AFB6 3 QFB EBBFABL9-
A<9 8BEF<7AGFOI EFG89AF4@< D9;G?PF4FB6 6 IB89 E4@BEFBSF9?PAB= D45BFO E 
;4C?4A<DB64AAO@< G@9A<S@< B5GK9A<S. "EAB6A4S J9?P EBEFB<F 6 6OS6?9A<< 
8BEF<7AGFOI GEC9IB6 EFG89AF4@<, 6 BCD989?9A<< CGF9= <I EB69DL9AEF6B64-
A<S, G7?G5?9A<S ;A4A<=, G@9A<=, E F9@, KFB5O EB;8464?<EP GE?B6<S 8?S CB-
E?98GRM97B 6>?RK9A<S EFG89AFB6 6 4>F<6AGR E4@BEFBSF9?PAGR F6BDK9E>GR 
89SF9?PABEFP. 1F4 J9?P, 6 C9D6GR BK9D98P, E6S;4A4 E BCD989?9A<9@ >4K9EF64 
GE6B9A<S EFG89AF4@< GK95AB7B @4F9D<4?4 6 D4@>4I FD95B64A<= (�"% %#". 
�B-6FBDOI, >BA>D9F<;4J<< BEAB6AB= J9?< >BAFDB?S E4@BEFBSF9?PAB= D45BFO 
EFG89AFB6 E6S;4AB E B5GK9A<9@ EFG89AFB6 CD<9@4@ 6;4<@B>BAFDB?S < E4@B-
>BAFDB?S, HBD@<DB64A<9@ CBFD95ABEF< 6 E4@B>BAFDB?9. �-FD9FP<I, QF4 J9?P 
CD98CB?4749F 6BEC<F4A<9 G EFG89AFB6 F4><I >4K9EF6 ?<KABEF<, >4> BF69F-
EF69AABEFP ;4 6OCB?A9A<9 CBDGK9AAB= D45BFO, CDBS6?9A<9 F6BDK9E>B= <A<-
J<4F<6O. 

� >4K9EF69 HBD@ < @9FB8B6 >BAFDB?S <ECB?P;GRFES: 
- ;4K9FO; 
- >BAFDB?PAO9 D45BFO; 
- F9IA<K9E><9 8<>F4AFO; 
- ;4M<F4 8B>?48B6, D9H9D4FB6;  
- CDB69D>4 G@9A<= < A46O>B6 CB?P;B64A<S ECD46BKAB= ?<F9D4FGDB=, 
EF4A84DF4@<, F45?<J4@<. 
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�D<F9D<< BJ9A>< D9;G?PF4FB6 E4@BEFBSF9?PAB= 6A94G8<FBDAB= 
D45BFO EFG89AFB6 

 
 

%B89D:4A<9 < A4CD46?9AABEFP ;484A<= 8?S E4@BEFBSF9?PAB= D45B-
FO 8B?:AO BCD989?SFPES A4 BEAB69 8<HH9D9AJ<DB64AAB7B CB8IB84 ECB-
EB5ABEFS@ < 6B;@B:ABEFS@ EFG89AFB6.  

'E?B6AB EFG89AFB6 >4:8B= GK95AB= 7DGCCO @B:AB D4;89?<FP A4 K9FO-
D9 CB87DGCCO:  

- C9D64S CB87DGCC4: EFG89AFO, B5?484RM<9 7?G5B><@< ;A4A<S@<, D4;6<FO-
@< ECBEB5ABEFS@<, 7BFB6ABEFPR > E4@BEFBSF9?PAB= D45BF9, 6OEB><@ F9@-
CB@ GK95AB= 89SF9?PABEF<. �I <AF9D9EG9F 89=EF69AAO= <AF9D9E > CD98@9FG, 
<, F9@ A9 @9A99, CD< 6OCB?A9A<< E4@BEFBSF9?PAOI D45BF BA< <ECOFO64RF 
FDG8ABEF< <;-;4 E?45OI A46O>B6 E4@BCDB69D><, A96A<@4F9?PABEF< CD< 6O-
K<E?9A<SI.  
- 6FBD4S CB87DGCC4: EFG89AFO, BF?<K4RM<9ES EF4D4F9?PABEFPR < ECBEB5AB-
EFPR, BA< IBDBLB ;A4RF <;GK49@O= CDB7D4@@AO= @4F9D<4?, ?97>B ECD46?S-
RFES E B8ABF<CAO@< ;484A<S@<, CDBS6?SRF <AF9D9E > CD98@9FG, AB 6 BF?<-
K<9 BF C9D6B= 7DGCCO, QF< EFG89AFO A9 B5A4DG:<64RF F6BDK9E>B7B CB8IB84 
CD< 6OCB?A9A<< ;484A<=. "A< 6EFD9K4RF ;4FDG8A9A<S <;-;4 A98BEF4FBKAB 
EHBD@<DB64AAOI B5M9 GK95AOI A46O>B6, 4 F4>:9 <;-;4 A9G@9A<S >BAFDB?<-
DB64FP < CDB69DSFP E95S.  
- FD9FPS CB87DGCC4: EFG89AFO A9 7?G5B>B ;A4RF F9BD9F<K9E><= @4F9D<4?, <A-
F9D9E > CD98@9FG G A<I A9 6OD4:9A. �4FDG8A9A<= CD< 6OCB?A9A<< E4@BEFBS-
F9?PAB= D45BFO 7BD4;8B 5B?PL9. "A< E?45B 6?489RF B5M9-GK95AO@< G@9A<-
S@< < A46O>4@<, A9 G@9RF CD<@9ASFP ;A4A<S, CB?GK9AAO9 CD< <;GK9A<< 8DG-
7<I 8<EJ<C?<A.  
- K9F69DF4S CB87DGCC4: EFG89AFO C?BIB ;A4RF F9BD9F<K9E><= @4F9D<4?, G A<I 
BFEGFEF6GRF A46O>< E4@BEFBSF9?PAB= D45BFO, CBQFB@G E ;484A<S@< A4 
A4K4?PAB@ QF4C9 BA< A9 ECD46?SRFES, F4> >4> A9 6E9784 CBA<@4RF <I EGFP. 
  
"5M<9 >D<F9D<< BJ9A>< D9;G?PF4FB6 E4@BEFBSF9?PAB= D45BFO EFG89AFB6: 

  
■ GDB69AP BE6B9A<S EFG89AF4@ GK95AB7B @4F9D<4?4; 
■ G@9A<S EFG89AF4 <ECB?P;B64FP F9BD9F<K9E><9 ;A4A<S CD< 6OCB?A9A<< 
CD4>F<K9E><I ;484K; 
■ EHBD@<DB64AABEFP B5M9GK95AOI G@9A<=; 
■ B5BEAB64AABEFP < K9F>BEFP <;?B:9A<S BF69F4; 
■ BHBD@?9A<9 @4F9D<4?4 6 EBBF69FEF6<< E FD95B64A<S@<. 
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�D<F9D<< BJ9A>< A4C<E4A<S F6BDK9E>B= D45BFO: 

 
1. EB89D:4F9?PABEFP D9H9D4F4 (8B>?484), EBBF69FEF69AAB C?4AG; 
2. BFD4:9A<9 BEAB6AOI CB?B:9A<=, D9;G?PF4FB6 D45BFO 46FBD4, 6O6B8B6; 
3. SEABEFP, ?4>BA<KABEFP <;?B:9A<S @OE?9= EFG89AF4;  
4. A4?<K<9 EI9@, 7D4H<K9E>B9 6O89?9A<9 BEB5B ;A4K<@B= <AHBD@4J<<; 
5. EBBF69FEF6<9 BHBD@?9A<S FD95B64A<S@; 
6. 7D4@BFABEFP <;?B:9A<S; 
7. D9H9D4F (8B>?48) E84A 6 EDB>.  
     "J9A>4 ,, �4KF9AB 5 EF46<FES CD< GE?B6<< 6OCB?A9A<S 6E9I E9@< CGA>FB6 
>D<F9D<S BJ9A>< A4C<E4A<S F6BDK9E>B= D45BFO.  
     "J9A>4 ,, 'E?B6AB ;4KF9AB 5 EF46<FES CD< GE?B6<< 6OCB?A9A<S 1-5 CGA>-
FB6 >D<F9D<S BJ9A>< A4C<E4A<S F6BDK9E>B= D45BFO.  
     "J9A>4 ,, !9 ;4KF9AB 5 EF46<FES CD< GE?B6<< A9 6OCB?A9A<S 6E9 E9@< 
CGA>FB6 >D<F9D<S BJ9A>< A4C<E4A<S F6BDK9E>B= D45BFO. 
 

�D<F9D<< BJ9A>< 6OCB?A9A<S ;484A<= CB 4?7BD<F@G: 
 
1. EBBF69FEF6<9 D45BFO 6O84AAB@G ;484A<R;  
2. CB?AB9 4>>GD4FAB9 < CD46<?PAB9 BHBD@?9A<9 D45BFO 6 EBBF69FEF6<< E 
FD95B64A<S@<;  
3. A4?<K<9 6E9I CDB@9:GFBKAOI 6O>?48B>;  
4. A4?<K<9 EI9@, 7D4H<K9E>B9 6O89?9A<9 BEB5B ;A4K<@B= <AHBD@4J<< 
(9E?< A9 B5IB8<@B);  
5. A4?<K<9 CD46<?PAB7B BF69F4 < CDB69D>< CD46<?PABEF< 6OCB?A9A<S; 
6. 7D4@BFABEFP <;?B:9A<S; 
7. E6B96D9@9AA4S E84K4 D45BFO. 
  
     "J9A>4 ,, �4KF9AB 5 EF46<FES CD< GE?B6<< 6OCB?A9A<S 6E9I E9@< CGA>FB6 
>D<F9D<S BJ9A>< 6OCB?A9A<S ;484A<S CB 4?7BD<F@G. 
     "J9A>4 ,, 'E?B6AB ;4KF9AB 5 EF46<FES CD< GE?B6<< 6OCB?A9A<S 1-5 CGA>-
FB6 >D<F9D<S BJ9A>< 6OCB?A9A<S ;484A<S CB 4?7BD<F@G. 
     "J9A>4 ,, !9 ;4KF9AB 5 EF46<FES CD< GE?B6<< A9 6OCB?A9A<S 6E9 E9@< 
CGA>FB6 >D<F9D<S BJ9A>< 6OCB?A9A<S ;484A<S CB 4?7BD<F@G. 
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'K95AB-@9FB8<K9E>B9 < <AHBD@4J<BAAB9 B59EC9K9A<9 
 
 

"EAB6AO9 <EFBKA<><: 
 

1. �G>PSAB6,  . �. &9IA<K9E>4S @9I4A<>4 : GK95A<> /  .�. �G>PSAB6, �. . 
�G>PSAB6. 4  BE>64 : �!($�- , 2022. 4 486 E. 4 (�OEL99 B5D4;B64A<9: 
%C9J<4?<F9F). 4 DOI 10.12737/1078230. - ISBN 978-5-16-016027-6. - &9>EF : 
Q?9>FDBAAO=. - URL: https://znanium.com/catalog/product/1078230 (84F4 B5D4-
M9A<S: 07.04.2022). 3 $9:<@ 8BEFGC4: CB CB8C<E>9. 
 

�BCB?A<F9?PA4S ?<F9D4FGD4: 
 

1. �46<EFB6E><=, �. 1. &9IA<K9E>4S @9I4A<>4 : GK95AB9 CBEB5<9 / �.1. �46<-
EFB6E><=. 4  BE>64 : �!($�- , 2021. 4 376 E. 4 (%D98A99 CDBH9EE<B-
A4?PAB9 B5D4;B64A<9). - ISBN 978-5-16-015256-1. - &9>EF : Q?9>FDBAAO=. - 
URL: https://znanium.com/catalog/product/1190673 (84F4 B5D4M9A<S: 
08.04.2022). 3 $9:<@ 8BEFGC4: CB CB8C<E>9. 
2. �46<EFB6E><=, �. 1. &9IA<K9E>4S @9I4A<>4: 89F4?< @4L<A : GK95AB9 CBEB-
5<9 / �.1. �46<EFB6E><=. 4  BE>64 : �!($�- , 2019. 4 350 E. 4 (�OEL99 
B5D4;B64A<9:  47<EFD4FGD4). 4 
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16-015257-8. - &9>EF : Q?9>FDBAAO=. - URL: 
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