
"/@>A;02A:89 3>AC40@AB25==O9 B5E=8G5A:89 C=825@A8B5B"   
����"�&�/ �  ���'Е� � �� ���Е                                                

8<EJ<C?<AO  
�9;BC4EABEFP :<;A989SF9?PABEF<  

�4CD46?9A<9 CB87BFB6><:  21.05.01 "�D<>?48A4S 79B89;<S" 
�4CD46?9AABEFP (CDBH<?P) CDB7D4@@O: ИA:9A9DA4S 79B89;<S                                               
�64?<H<>4J<S (EF9C9AP)  ИA:9A9D-79B89;<EF  1 &5;8, 7040G8 8 @57C;PB0BO >A2>5=8я 48AF8?;8=O, 55 <5AB> 2 AB@C:BC@5 

>A=>2=>9 >1@07>20B5;P=>9 ?@>3@0<<O   1.1 Ц9;8 8 7484G8 88AF8?;8=O: CB87BFB6>4 EFG89AFB6 CB CD4>F<K9E><@ < 
F9BD9F<K9E><@ 6BCDBE4@, E6S;4AAO@ E BID4AB= FDG84 6 EFDB<F9?PAB@ 
CDB<;6B8EF69 BE6B9A<9@ 59;BC4EAOI ECBEB5B6 < @9FB8B6 D45BFO, <;GK9A<9 
 BEE<=E>B7B ;4>BAB84F9?PEF64 CB 6BCDBE4@ BID4AO FDG84,  4 F4>:9 <;GK9A<9 
H<;<B?B7<K9E>B7B 6B;89=EF6<S A4 K9?B69>4 BC4EAOI < 6D98AOI 
CDB<;6B8EF69AAOI H4>FBDB6 6 EFDB<F9?PAB@ CDB<;6B8EF69, <;GK9A<9 @9FB8B6 
< ED98EF6 CB6OL9A<S 59;BC4EABEF< F9IAB?B7<K9E><I CDBJ9EEB6 6 GE?B6<SI 
EFDB<F9?PAB= C?BM48><. 1.2 Т@95>64=8я : @97C;PB4B4< >A6>9=8я 88AF8?;8=O 
�DBJ9EE <;GK9A<S 8<EJ<C?<AO A4CD46?9A A4 HBD@<DB64A<9 E?98GRM<I 

>B@C9F9AJ<=: 
�4F97BD<S �B8 < A4<@9AB64A<9 

>B@C9F9AJ<< ИA8<>4FBDO >B@C9F9AJ<= 
!4@BBD74A<;4
J<S < 
E4@BD4;6<F<9 
(6 FB@ K<E?9 
;8BDB6P9E59D9
:9A<9) УК-7. !CBEB59A 

CB889D:<64FP 
8B?:AO= GDB69AP 
H<;<K9E>B= 
CB87BFB6?9AABEF< 8?S 
B59EC9K9A<S 
CB?ABJ9AAB= 
EBJ<4?PAB= < 
CDBH9EE<BA4?PAB= 
89SF9?PABEF<.    

УК-7.1. ВO5<D49F ;8BDB6P9E59D974RM<9 
F9IAB?B7<< 8?S CB889D:4A<S ;8BDB6B7B 
B5D4;4 :<;A< E GK9FB@ H<;<B?B7<K9E><I 
BEB59AABEF9= BD74A<;@4. 
УК-7.2.  �?4A<DG9F E6B9 D45BK99 < 
E6B5B8AB9 6D9@S 8?S BCF<@4?PAB7B 
EBK9F4A<S H<;<K9E>B= < G@EF69AAB= 
A47DG;>< < B59EC9K9A<S 
D45BFBECBEB5ABEF<. 
УК-7.3. !B5?R849F < CDBC474A8<DG9F 
ABD@O ;8BDB6B7B B5D4;4 :<;A< 6 
D4;?<KAOI :<;A9AAOI E<FG4J<SI < 6 
CDBH9EE<BA4?PAB= 89SF9?PABEF<. 

�9;BC4EABEFP 
:<;A989SF9?P
ABEF< УК-8. !CBEB59A 

EB;8464FP < 
CB889D:<64FP 6 
CB6E98A96AB= :<;A< < 

УК-8.1. АA4?<;<DG9F H4>FBDO 6D98AB7B 
6?<SA<S A4 :<;A989SF9?PABEFP 
Q?9@9AFB6 ED98O B5<F4A<S (F9IA<K9E><I 
ED98EF6, F9IAB?B7<K9E><I CDBJ9EEB6, 



�4F97BD<S �B8 < A4<@9AB64A<9 
>B@C9F9AJ<< ИA8<>4FBDO >B@C9F9AJ<= 

6 CDBH9EE<BA4?PAB= 
89SF9?PABEF< 
59;BC4EAO9 GE?B6<S 
:<;A989SF9?PABEF< 
8?S EBID4A9A<S 
CD<DB8AB= ED98O, 
B59EC9K9A<S 
GEFB=K<6B7B D4;6<F<S 
B5M9EF64, 6 FB@ 
K<E?9 CD< G7DB;9 < 
6B;A<>AB69A<< 
KD9;6OK4=AOI 
E<FG4J<= < 6B9AAOI 
>BAH?<>FB6.   

@4F9D<4?B6, ;84A<= < EBBDG:9A<=, 
CD<DB8AOI < EBJ<4?PAOI S6?9A<=). 
УК-8.2. И89AF<H<J<DG9F BC4EAO9 < 
6D98AO9 H4>FBDO 6 D4@>4I 
BEGM9EF6?S9@B= 89SF9?PABEF< 
УК-8.3. ВOS6?S9F CDB5?9@O, E6S;4AAO9 E 
A4DGL9A<S@< F9IA<>< 59;BC4EABEF< A4 
D45BK9@ @9EF9; CD98?4749F 
@9DBCD<SF<SI CB CD98BF6D4M9A<R 
KD9;6OK4=AOI E<FG4J<=. 
УК-8.4.  4;NSEAS9F CD46<?4 CB6989A<S 
CD< 6B;A<>AB69A<< KD9;6OK4=AOI 
E<FG4J<= CD<DB8AB7B < F9IAB79AAB7B 
CDB<EIB:89A<S; B>4;O649F C9D6GR 
CB@BMP, BC<EO649F ECBEB5O GK4EF<S 6 
;4M<FAOI < 6BEEF4AB6<F9?PAOI 
@9DBCD<SF<SI (6 FB@ K<E?9 CD< G7DB;9 
6B;A<>AB69A<S 6B9AAOI >BAH?<>FB6). 

�D<@9A9A<9 
HGA84@9AF4?P
AOI ;A4A<= ��К-1. !CBEB59A 

D9L4FP 
CDB<;6B8EF69AAO9 < 
(<?<) 
<EE?98B64F9?PE><9 
;484K< 
CDBH9EE<BA4?PAB= 
89SF9?PABEF< A4 
BEAB69 
HGA84@9AF4?PAOI 
;A4A<= 6 B5?4EF< 
79B89;<<.    

��К-1.9. �J9A<649F 6B;89=EF6<S 
F9IAB79AAOI H4>FBDB6 A4 EBEFBSA<9 
B>DG:4RM9= ED98O. 

  1.3 М9AB> 88AF8?;8=O 6 AB@C:BC@9 >A=>6=>9 >5@47>64B9;P=>9 ?@>7@4<<O    
Д<EJ<C?<A4 BC<D49FES A4 D4A99 <;GK9AAO9 8<EJ<C?<AO: H<;<>G,  

@4F9@4F<>G,  <A:9A9DAB9 B59EC9K9A<9 EFDB<F9?PEF64, Q>BAB@<>G.  < <ECB?P;G9FES CD< <;GK9A<< 8<EJ<C?<A: EFDB<F9?PAO9 @4F9D<4?O; <A:9A9DAO9 
E<EF9@O ;84A<= < EBBDG:9A<=.   



2.!>45@60=85 @0745;>2 48AF8?;8=O 8 @0A?@545;5=85 B@C4>5<:>AB8 ?> 
2840< 0C48B>@=OE 70=яB89  

�B@9D 
D4;89?4 �4<@9AB64A<9 D4;89?4  

8<EJ<C?<AO "DG8B9@>BEFP, K4E. 
�9>J<< �45BD4FBDAO9 

;4ASF<S �D4>F<K9E><9 
;4ASF<S �E97B 

4G8<FBD
AOI 

;4ASF<=  !5<5AB@ __4_     1 �BD@4F<6AB-CD46B6O9 BEAB6O 
59;BC4EABEF< :<;A989SF9?PABEF< 4 - 1 5 2 �DB@OL?9AA4S E4A<F4D<S. �EAB6O 

CB:4DAB= 59;BC4EABEF< 6 
EFDB<F9?PAB= <A8GEFD<<. 8 12 7 27  �A53> 2 A5<5AB@5 _4__ 12 12 8 32  �B>3> 12 12 8 32  







 1  &5;8, 7040G8 8 @57C;PB0BO >A2>5=8O 48AF8?;8=O, 55 <5AB> 2 AB@C:BC@5 
>A=>2=>9 >1@07>20B5;P=>9 ?@>3@0<<O  1.1 Ц9;8 8 7484G8 88AF8?;8=O: ?>43>B>2:0 ABC45=B>2 ?> ?@0:B8G5A:8< 8 
B5>@5B8G5A:8< 2>?@>A0<, A2O70==K< A >E@0=>9 B@C40 2 AB@>8B5;L=>< 
?@>872>4AB25 >A2>5=85< 157>?0A=KE A?>A>1>2 8 <5B>4>2 @01>BK, 87CG5=85 
$>AA89A:>3> 70:>=>40B5;LAB20 ?> 2>?@>A0< >E@0=K B@C40,  0 B0:65 87CG5=85 
D878>;>38G5A:>3> 2>7459AB28O =0 G5;>25:0 >?0A=KE 8 2@54=KE 
?@>872>4AB25==KE D0:B>@>2 2 AB@>8B5;L=>< ?@>872>4AB25, 87CG5=85 <5B>4>2 
8 A@54AB2 ?>2KH5=8O 157>?0A=>AB8 B5E=>;>38G5A:8E ?@>F5AA>2 2 CA;>28OE 
AB@>8B5;L=>9 ?;>I04:8. 1.2 &@95>64=8я : @97C;PB4B4< >A6>9=8я 88AF8?;8=O 
#@>F5AA 87CG5=8O 48AF8?;8=K =0?@02;5= =0 D>@<8@>20=85 A;54CNI8E 

:><?5B5=F89: 
�0B53>@8O �>4 8 =08<5=>20=85 

:><?5B5=F88 �=48:0B>@K :><?5B5=F89 
%0<>>@30=870
F8O 8 
A0<>@0728B85 
(2 B>< G8A;5 
74>@>2L5A15@5
65=85) УК-7. !CBEB59A 

CB889D:<64FP 
8B?:AO= GDB69AP 
H<;<K9E>B= 
CB87BFB6?9AABEF< 8?S 
B59EC9K9A<S 
CB?ABJ9AAB= 
EBJ<4?PAB= < 
CDBH9EE<BA4?PAB= 
89SF9?PABEF<.    

УК-7.1. ВO5<D49F ;8BDB6P9E59D974RM<9 
F9IAB?B7<< 8?S CB889D:4A<S ;8BDB6B7B 
B5D4;4 :<;A< E GK9FB@ H<;<B?B7<K9E><I 
BEB59AABEF9= BD74A<;@4. 
УК-7.2.  �?4A<DG9F E6B9 D45BK99 < 
E6B5B8AB9 6D9@S 8?S BCF<@4?PAB7B 
EBK9F4A<S H<;<K9E>B= < G@EF69AAB= 
A47DG;>< < B59EC9K9A<S 
D45BFBECBEB5ABEF<. 
УК-7.3. !B5?R849F < CDBC474A8<DG9F 
ABD@O ;8BDB6B7B B5D4;4 :<;A< 6 
D4;?<KAOI :<;A9AAOI E<FG4J<SI < 6 
CDBH9EE<BA4?PAB= 89SF9?PABEF<. 

�57>?0A=>ABL 
687=545OB5;L
=>AB8 УК-8. !CBEB59A 

EB;8464FP < 
CB889D:<64FP 6 
CB6E98A96AB= :<;A< < 
6 CDBH9EE<BA4?PAB= 
89SF9?PABEF< 
59;BC4EAO9 GE?B6<S 
:<;A989SF9?PABEF< 
8?S EBID4A9A<S 
CD<DB8AB= ED98O, 
B59EC9K9A<S 
GEFB=K<6B7B D4;6<F<S 
B5M9EF64, 6 FB@ 
K<E?9 CD< G7DB;9 < 
6B;A<>AB69A<< 
KD9;6OK4=AOI 
E<FG4J<= < 6B9AAOI 

УК-8.1. АA4?<;<DG9F H4>FBDO 6D98AB7B 
6?<SA<S A4 :<;A989SF9?PABEFP 
Q?9@9AFB6 ED98O B5<F4A<S (F9IA<K9E><I 
ED98EF6, F9IAB?B7<K9E><I CDBJ9EEB6, 
@4F9D<4?B6, ;84A<= < EBBDG:9A<=, 
CD<DB8AOI < EBJ<4?PAOI S6?9A<=). 
УК-8.2. И89AF<H<J<DG9F BC4EAO9 < 
6D98AO9 H4>FBDO 6 D4@>4I 
BEGM9EF6?S9@B= 89SF9?PABEF< 
УК-8.3. ВOS6?S9F CDB5?9@O, E6S;4AAO9 E 
A4DGL9A<S@< F9IA<>< 59;BC4EABEF< A4 
D45BK9@ @9EF9; CD98?4749F 
@9DBCD<SF<SI CB CD98BF6D4M9A<R 
KD9;6OK4=AOI E<FG4J<=. 
УК-8.4.  4;NSEAS9F CD46<?4 CB6989A<S 
CD< 6B;A<>AB69A<< KD9;6OK4=AOI 
E<FG4J<= CD<DB8AB7B < F9IAB79AAB7B 



�0B53>@8O �>4 8 =08<5=>20=85 
:><?5B5=F88 �=48:0B>@K :><?5B5=F89 

>BAH?<>FB6.   CDB<EIB:89A<S; B>4;O649F C9D6GR 
CB@BMP, BC<EO649F ECBEB5O GK4EF<S 6 
;4M<FAOI < 6BEEF4AB6<F9?PAOI 
@9DBCD<SF<SI (6 FB@ K<E?9 CD< G7DB;9 
6B;A<>AB69A<S 6B9AAOI >BAH?<>FB6). 

#@8<5=5=85 
DC=40<5=B0;L
=KE 7=0=89 ��К-1. !CBEB59A 

D9L4FP 
CDB<;6B8EF69AAO9 < 
(<?<) 
<EE?98B64F9?PE><9 
;484K< 
CDBH9EE<BA4?PAB= 
89SF9?PABEF< A4 
BEAB69 
HGA84@9AF4?PAOI 
;A4A<= 6 B5?4EF< 
79B89;<<.    

��К-1.9. �J9A<649F 6B;89=EF6<S 
F9IAB79AAOI H4>FBDB6 A4 EBEFBSA<9 
B>DG:4RM9= ED98O. 

 
З=4BP: 
>A=>2=K5     ?>;>65=8O     8 ?@8=F8?K         >15A?5G5=8O 157>?0A=>AB8    AB@>8B5;L=KE 
>1J5:B>2     8    157>?0A=>9 687=545OB5;L=>AB8 @01>B0NI8E 8 =0A5;5=8O; >A=>2=K5 
<5B>4K 70I8BK ?@>872>4AB25==>3> ?5@A>=0;0 8 =0A5;5=8O >B 2>7<>6=KE ?>A;54AB289          
020@89, :0B0AB@>D, AB8E89=KE 154AB289; B8?>2K5   <5B>4K :>=B@>;O   157>?0A=>AB8   =0 
?@>872>4AB25==KE CG0AB:0E.  
'<9BP: 
@07@010BK20BL B5E=>;>38G5A:85        :0@BK AB@>8B5;L=>3>      ?@>F5AA0; >D>@<;OBL   
?@>872>4AB25==K5 7040=8O 1@83040< (@01>G8<); >ACI5AB2;OBL    :>=B@>;L   8 ?@85<:C 
@01>B.  
В;489BP: 
<5B>40<8   >ACI5AB2;5=8O :>=B@>;O   =04   A>1;N45=85< B5E=>;>38G5A:>9 48AF8?;8=K 
8 M:>;>38G5A:>9 157>?0A=>AB8; =02K:0<8 @0AG5B0 M;5<5=B>2 AB@>8B5;L=KE :>=AB@C:F89 
8 A>>@C65=89   =0   ?@>G=>ABL, 65AB:>ABL, CAB>9G82>ABL.  1.3 М9AB> 88AF8?;8=O 6 AB@C:BC@9 >A=>6=>9 >5@47>64B9;P=>9 ?@>7@4<<O    

�8AF8?;8=0 >?8@05BAO =0 @0=55 87CG5==K5 48AF8?;8=K: D878:C,  
<0B5<0B8:C,  8=65=5@=>5 >15A?5G5=85 AB@>8B5;LAB20, M:>=><8:C.  8 8A?>;L7C5BAO ?@8 87CG5=88 48AF8?;8=: AB@>8B5;L=K5 <0B5@80;K; 8=65=5@=K5 
A8AB5<K 740=89 8 A>>@C65=89.    



2 %>45@60=85 48AF8?;8=O   
2.1 $0A?@545;5=85 >1I59 B@C4>5<:>AB8 48AF8?;8=K ?> A5<5AB@0<, 2840< 

70=OB89 8 D>@<0< :>=B@>;O1  
�5щ89 A6989=8S Ф>@<4 :>=B@>;S �>=B4:B=4S @45>B4 A ?@9?>8464B9;9<, G4A. !4<>AB>SB9;P=4S 

@45>B4, G4A. 
�A
97
> :
>=
B4
:B
=>
9 @

45
>B
O 

�=
8.
 @4

5>
B4
 A 
?@
9?
>8
46
4B
9;
9<

 
Э:
74
<9
=, 
6:
;R

G4
S :
>=
AC
;P
B4
F8
8 АC88B>@=4S @45>B4  

�C
@A
  

!9
<9
AB
@ 

�Е
" 
(74

G9
B=
O9
 98

8=
8F
O)

 
�A
97
>, 
G4
A>
6 (
=9
89
;P
 8
;S
 ?@

4:
B8
:8
) 

Э:
74
<9
=  

�4
G9
B  

�C
@A
. ?
@>
9:
B 

�C
@A
. @
45
>B
4 

 �
,  
� 
, @
9D

., :
>=
B@
. @
45
>B
4 

�A
97
> 

�9
:F
88

 
�@
4:
B8
G9
A:
89
 74
=S
B8
S 

�4
5>
@4
B>
@=
O9
 74
=S
B8
S 

�A
97
> 

�>
87
>B
>6
:4
 : 
Q:
74
<9
=C

 
"9
:C
щ4

S A
4<
>A
B>
SB
9;
P=
4S
 @4

5>
B4

 
2 4 2 72  +    34 2 0 32 12 8 12 38 0 38  

2.2 %>45@60=85 @0745;>2 48AF8?;8=K 8 @0A?@545;5=85 B@C4>5<:>AB8 ?> 
2840< 0C48B>@=KE 70=OB89  
!><5@ 
@0745;0 !08<5=>20=85 @0745;0  

48AF8?;8=K &@C4>5<:>ABL, G0A. 
�5:F88 �01>@0B>@=K5 

70=OB8O #@0:B8G5A:85 
70=OB8O �A53> 

0C48B>@
=KE 
70=OB89  %5<5AB@ __4_     1 !>@<0B82=>-?@02>2K5 >A=>2K 

157>?0A=>AB8 687=545OB5;L=>AB8 4 - 1 5 2 #@><KH;5==0O A0=8B0@8O. "A=>2K 
?>60@=>9 157>?0A=>AB8 2 
AB@>8B5;L=>9 8=4CAB@88. 8 12 7 27  �A53> 2 A5<5AB@5 _4__ 12 12 8 32  ИB>3> 12 12 8 32             1 &01;8F0 2.1 70?>;=O5BAO 2 A>>B25BAB288 A CG51=O< ?;0=>< 



2.3  0B@8F0 A>>B25BAB28O @0745;>2 48AF8?;8=K 8 >A208205<KE :><?5B5=F89  
(8D@ :><-
?5B5=F88 
?> (�"% %>45@60=85 :><?5B5=F88 !><5@ 

@0745;0 8;8 
B5<K 1 2 

'�-7 !CBEB59A CB889D:<64FP 8B?:AO= GDB69AP 
H<;<K9E>B= CB87BFB6?9AABEF< 8?S B59EC9K9A<S 
CB?ABJ9AAB= EBJ<4?PAB= < CDBH9EE<BA4?PAB= 
89SF9?PABEF<.   +  + 

'�-8 УК-8. !CBEB59A EB;8464FP < CB889D:<64FP 6 
CB6E98A96AB= :<;A< < 6 CDBH9EE<BA4?PAB= 
89SF9?PABEF< 59;BC4EAO9 GE?B6<S 
:<;A989SF9?PABEF< 8?S EBID4A9A<S CD<DB8AB= 
ED98O, B59EC9K9A<S GEFB=K<6B7B D4;6<F<S B5M9EF64, 
6 FB@ K<E?9 CD< G7DB;9 < 6B;A<>AB69A<< 
KD9;6OK4=AOI E<FG4J<= < 6B9AAOI >BAH?<>FB6.  + + 

"#�-1 ��К-1. !CBEB59A D9L4FP CDB<;6B8EF69AAO9 < (<?<) 
<EE?98B64F9?PE><9 ;484K< CDBH9EE<BA4?PAB= 
89SF9?PABEF< A4 BEAB69 HGA84@9AF4?PAOI ;A4A<= 6 
B5?4EF< 79B89;<<. + +  

2.4 %>45@60=85 ;5:F8>==KE 70=OB89 
!><5@ 
@0745;0 
8 B5<K %>45@60=85 ;5:F89 &@C4>5<:>ABL, G0A 

�5:F8>==KE 
70=OB89 %0<>AB>OB5;L=>5 

87CG5=85 B5<K 
(4;O 70>G=>9 
D>@<O 
>1CG5=8O)*  %5<5AB@ _4__   1 !>@<0B82=>-?@02>2O5 >A=>2O 157>?0A=>AB8 

687=545OB5;P=>AB8 4  1.1 #@02>2K5 >A=>2K >E@0=K B@C40. 
>A=>2K D878>;>388 B@C40 8 :><D>@B=K5 
CA;>28O 687=545OB5;L=>AB8 2 B5E=>AD5@5; 
:@8B5@88 :><D>@B=>AB8; =530B82=K5 D0:B>@K 
B5E=>AD5@K, 8E 2>7459AB285 =0 G5;>25:0, 
B5E=>AD5@C 8 ?@8@>4=CN A@54C 1  1.2 '?@02;5=85 >E@0=>9 B@C40 2 >@30=870F88 8 
?@>2545=85 @01>BK ?> >E@0=5 B@C40. 
�>AC40@AB25==K9 =047>@ 8 :>=B@>;L 70 >E@0=>9 
B@C40. 
"B25BAB25==>ABL 70 =0@CH5=85 
70:>=>40B5;LAB20 >1 >E@0=5 B@C45. 
#@>872>4AB25==K9 B@02<0B87< 8 
?@>D5AA8>=0;L=K5 701>;520=8O 2 
AB@>8B5;L=>< ?@>872>4AB25. 1  1.3 %B@0E>20=85 B@02<0B87<0 8 ?@>D5AA8>=0;L=KE 
701>;520=89. #@020 8 >1O70==>AB8 AC1J5:B>2 
AB@0E>20=8O. %B@0E>2K5 B0@8DK =0 
>1O70B5;L=>5 A>F80;L=>5 AB@0E>20=85. 
#>@O4>: A>3;0A>20=8O =>@<0B82=>-
B5E=8G5A:>9 4>:C<5=B0F88 ?@8<5=O5<CN 8 

2  



2K?CA:05<CN AB@>8B5;L=CN ?@>4C:F8N. 
�K40G0 A5@B8D8:0B>2. 
 548F8=A:>5 >A2845B5;LAB2>20=85 
@01>B=8:>2, ?@5420@8B5;L=K5 8 ?5@8>48G5A:85 
<548F8=A:85 >A<>B@K. 2 #@><OH;5==0O A0=8B0@8O 8  2.1 "?0A=K5 8 2@54=K5 ?@>872>4AB25==K5 
D0:B>@K AB@>8B5;L=>3> ?@>872>4AB20 
#@>872>4AB25==0O A@540, CA;>28O B@C40. 
#@>872>4AB25==K9 <8:@>:;8<0B 8 53> 2;8O=85 
=0 >@30=87< G5;>25:0. �;8O=85 E8<8G5A:8E 
25I5AB2 =0 >@30=87< G5;>25:0.  2  2.2 -;5:B@>>?0A=>ABL =0 ?@>872>4AB25. $0AB5:0=85 
B>:0 2 3@C=B5. �0I8B0 >B >?0A=>AB8 ?>@065=8O 
M;5:B@8G5A:8< B>:><. 1  2.3 %0=8B0@=>-1KB>2>5 >15A?5G5=85 @01>B=8:>2. 
"1>@C4>20=85 A0=8B0@=>-1KB>2KE ?><5I5=89. 
�E @07<5I5=85. 1  2.4 "A=>2K ?>60@=>9 157>?0A=>AB8 2 
AB@>8B5;L=>9 8=4CAB@88. 1  2.5 #>60@>>?0A=>ABL :0: D0:B>@ 
?@>872>4AB25==>9 A@54K. )0@0:B5@8AB8:0 
AB5?5=59 >3=5AB>9:>AB8 740=89. 1  2.6 #>60@=>-B5E=8G5A:0O :;0AA8D8:0F8O 
AB@>8B5;L=KE <0B5@80;>2, AB@>8B5;L=KE 
:>=AB@C:F89, ?@>B82>?>60@=KE ?@53@04. 
�;0AA8D8:0F8O 740=89 ?> DC=:F8>=0;L=>9 
?>60@=>9 >?0A=>AB8.   1  2.7 �7@K2>>?0A=>ABL :0: B@02<8@CNI89 D0:B>@. 
�0B53>@88 ?><5I5=89 8 740=89 ?> 
27@K2>?>60@=>9 >?0A=>AB8. 1   �A53> 2 A5<5AB@5 4 20   ИB>3> 20   

2.5 %>45@60=85 ;01>@0B>@=>3> ?@0:B8:C<0  
!><5@  
@0745;0 !><5@ 8 =08<5=>20=85 ;01>@0B>@=KE @01>B &@C4>-

5<:>ABL,  
G0A  %5<5AB@ __4_  2 �01>@0B>@=0O @01>B0 №1  5B5>@>;>38G5A:85 CA;>28O 

?@>872>4AB25==>9 A@54K.  2 2 �01>@0B>@=0O @01>B0 № 2 . #@>872>4AB25==>5 >A25I5=85. 2 2 �01>@0B>@=0O @01>B0  № 3 �=0;87 2>74CE0 =0 A>45@60=85 
2@54=KE 25I5AB2. 2 2 �01>@0B>@=0O @01>B0 № 4 �AA;54>20=85 HC<>2KE 
?0@0<5B@>2 ?@8 @07;8G=KE A?>A>10E 70I8BK. 2 2 �01>@0B>@=0O @01>B0 № 6 �AA;54>20=85 ?@>F5AA0 BCH5=8O 
?;0<5=8 2 707>@5. 2 2 �01>@0B>@=0O @01>B0 №7  "?@545;5=85 B5<?5@0BC@K 
2A?KH:8 3>@NG8E 684:>AB59. 2  �A53> 2 A5<5AB@5 _4__ 12  ИB>3> 12 

2.6 %>45@60=85 ?@0:B8G5A:8E 70=OB89 (A5<8=0@>2)  



!><5@  
@0745;0 !><5@  8 B5<0B8:0 ?@0:B8G5A:8E 70=OB89  

(A5<8=0@>2) &@C4>-
5<:>ABL,  
G0A  %5<5AB@ _4__  1 #@0:B8G5A:0O @01>B0 №1 "D>@<;5=85 4>:C<5=B>2 ?@8 

@0AA;54>20=88 =5AG0AB=>3> A;CG0O. (�:B !-1) 1 2 #@0:B8G5A:0O @01>B0 №2 "?@545;5=85 ?0@0<5B@>2 
<5E0=8G5A:>9 25=B8;OF88 2 @01>G5< ?><5I5=88. 1 2 #@0:B8G5A:0O @01>B0 №3 �K?>;=8BL ?@>5:B  >1I53>  
@02=><5@=>3> >A25I5=8O 4;O AB@>8B5;L=>9 ?;>I04:8 1 2 #@0:B8G5A:0O @01>B0 №4 $0AGёB  3@C7>?>4Jё<=>AB8 
10H5==>3> :@0=0. 1  #@0:B8G5A:0O @01>B0 №5 $0AGёB   :>=F5=B@0F88 
B>:A8G=KE 25I5AB2 2 2>74CE5 ?@8 ?@>2545=88 <0;O@=KE 
@01>B 2 ?><5I5=88. 1 2. #@0:B8G5A:0O @01>B0 №6  "F5=8BL CAB>9G82>ABL 
?@>B82>?>60@=>9 AB5=K =0 >1@CH5=85 ?@>B82 25B@>2>9 
=03@C7:8. 1 2 #@0:B8G5A:0O @01>B0 №7 "?@545;5=85 C45;L=>9 
?;>I048 A5G5=8O 4K<>2KE ?@>5<>2 ?> >B=>H5=8N : 
?;>I048 ?>;0. 1 2 #@0:B8G5A:0O @01>B0 №8 "?@545;5=85 :0B53>@88 
27@K2>?>60@=>9 >?0A=>AB8 ?><5I5=8O CG0AB:0 
4@>1;5=8O @578=>2>9 :@>H:8 1  �A53> 2 A5<5AB@5 _4__ 8  ИB>3> 8    



2.7 %>45@60=85 B5:CI59 A0<>AB>OB5;L=>9 @01>BK ABC45=B0 (%$%) 
%>45@60=85 @01>BK !>@<0 

B@C4>-
5<:>AB82, 
G0A. �-2>  

G0A>2 
8;8 
548=8
F �A53> 

G0A>2 
A0<>AB. 
@01>BK 

1. �7CG5=85 ;5:F8>==>3> <0B5@80;0 0,5 G0A0 
=0 1 G0A 
;5:F. 12 6 

2. #>43>B>2:0 : ;01>@0B>@=K< 70=OB8O<, 
>D>@<;5=85 >BG5B>2 ?> ;01>@0B>@=K< @01>B0< 0,5 G0A0 =0 1 

G0A ;01>@. 
70=. 12 6 

3. #>43>B>2:0 : ?@0:B8G5A:8< (A5<8=0@A:8<) 
70=OB8O<  0, 5 G0A0 =0 1 

G0A ?@0:B. 
70=. 8 4 

4. �K?>;=5=85, >D>@<;5=85 8 ?>43>B>2:0 : 
70I8B5 :C@A>2>3> ?@>5:B0 54 – 72 -  
5. �K?>;=5=85, >D>@<;5=85 8 ?>43>B>2:0 : 
70I8B5 :C@A>2>9 @01>BK 36 -  
6. �K?>;=5=85, >D>@<;5=85 8 ?>43>B>2:0 : 
70I8B5 @0AG5B=>3> 7040=8O, @5D5@0B0, MAA5 9   
7. �K?>;=5=85 4><0H=8E 7040=89 0,25 G.  

=0 1 7040GC   8. #>43>B>2:0 : B5:CI8< :>=B@>;L=K< 
@01>B0<, B5AB8@>20=8N ?> B5<5 (@0745;C) 2 G. =0 B5<C   
9. $01>B0 A CG51=>9 8 =0CG=>9 ;8B5@0BC@>9 
(A0<>AB>OB5;L=>5 87CG5=85, :>=A?5:B8@>20=85 
8AB>G=8:>2, ?>43>B>2:0 >17>@>2 8 B.?.) **  22 
10. %0<>>1CG5=85 8 A0<>:>=B@>;L A ?><>ILN 
?5403>38G5A:8E ?@>3@0<<=KE A@54AB2 **   
11. %$% ?>4 @C:>2>4AB2>< ?@5?>4020B5;O **   
12. �@C385 284K %$% (C:070BL **    � A 5 3 > - - 38  
** CAB0=02;8205BAO :0D54@>9.    

 2 � B01;8F5 ?@82545=K ?@8<5@=K5 =>@<K B@C4>5<:>AB8 



3 &5E=>;>38G5A:>5 8 CG51=>-<5B>48G5A:>5 >15A?5G5=85 48AF8?;8=O  3.1 %B@C:BC@=0O <0B@8F0 8A?>;L7C5<>3> B5E=>;>38G5A:>3> 8 CG51=>-<5B>-
48G5A:>3> >15A?5G5=8O  
!><5@  
@0745;0 
48AF8?-
;8=K &5

E=
>;
>3
8G
5A
:>
5  

>1
5A
?5
G5
=8
5 'G51=>-<5B>48G5A:>5 >15A?5G5=85 48AF8?;8=K 

%@54AB20  
;5:F8>==>3>  
?@5?>4020=8O 'G51=0O (?5G0B=0O) ;8B5@0BC@0 

4;O ABC45=B>2 -;5:B@>==K5 @5AC@AK  
&@
04
8F
8>
==
K5
 B
5E
=>
;>
38
8 

�
==
>2
0F
8>
==
K5
 B
5E
=>
;>
38
8 

$0
74
0B
>G
=K
9 
<0
B5
@8
0;
  

#;
0:
0B
K,
 AB
5=
4K
, =
0B
C@
0;
L=
K5
 >
1@
07
FK

 
�>
4>
?>
78
B8
2K
 (D
>;
88
) 

�8
45
>D
@0
3<
5=
BK
 (2
84
5>
D8
;L
<K
) 

 
0B
5@
80
;K
 4
;O
 <
C;
LB
8<
54
89
=K
E 
A@
54
AB
2 

�@
C3
85
 A@
54
AB
20

 
�>
=A
?5
:B
 ;
5:
F8
9 

'G
51
=8
:8
, C
G5
1=
K5
 ?
>A
>1
8O

 
 
5B
>4
8G
5A
:8
5 C
:0
70
=8
O 

�0
40
G=
8:
8 

 
0B
5@
80
;K
 4
;O
 A0
<>
:>
=B
@>
;O

 
%?
@0
2>
G=
0O
 ;
8B
5@
0B
C@
0  

�@
C3
0O
 C
G5
1=
0O
 ;
8B
5@
0B
C@
0 

-;
5:
B@
>=
=K
9 
?@
0:
B8
:C
< 

�8
@B
C0
;L
=K
5 ;
01
>@
0B
>@
=K
5 @
01
>B
K 

 
C;
LB
8<
54
89
=K
5 ?
@5
75
=B
0F
88

 
"1
CG
0N
I
85
 ?
@>
3@
0<
<K
  

�>
=B
@>
;8
@C
NI
85
 ?
@>
3@
0<
<K

 
$0
AG
5B
=K
5 ?
@>
3@
0<
<K

 
 
>4
5;
8@
CN
I
85
 ?
@>
3@
0<
<K

 
�@
C3
85
 M;
5:
B@
>=
=K
5 @
5A
C@
AK

 -;5:B@>==K5  
:>?88 

;5
:F
89

 
CG
51
=K
E 
?>
A>
18
9 

<5
B>
48
G5
A:
8E
 C
:0
70
=8
9 

70
40
G=
8:
>2

 
:>
=B
@>
;L
=K
E 
70
40
=8
9 

A?
@0
2>
G=
>9
 ;
8B
5@
0B
C@
K 

4@
C3
8E
 M;
5:
B@
>=
=K
E 
@5
AC
@A
>2

 
1 +         +                     2 +         +                       



4 "F5=>G=O5 A@54AB20 :>=B@>;O >A2>5=8O :><?5B5=F89  4.1 %B@C:BC@=0O <0B@8F0 >F5=>G=KE A@54AB2 ?> 48AF8?;8=5  
�84 8 D>@<0 :>=B@>;O, 
>F5=>G=K5 A@54AB20 
?> 48AF8?;8=5 (8D@ :><?5B5=F88 ?> (�"% �" 

'�-7 '�-8 "#�-1 
1. &5:CI89 :>=B@>;P ?> 

48AF8?;8=5    
%>15A54>20=85 + + + 
�>=B@>;L=0O @01>B0    
�K?>;=5=85 4><0H=8E 7040=89    
&5AB8@>20=85 ?> @0745;0< 
(B5<0<)    
�=48284C0;L=K5 (3@C??>2K5) 
B2>@G5A:85 7040=8O    
�0I8B0 ;01>@0B>@=KE @01>B + + + 
$01>B0 =0 ?@0:B8G5A:8E 
70=OB8OE, A5<8=0@0E + + + 
�K?>;=5=85 @0AG5B=>-
3@0D8G5A:8E @01>B    
$5D5@0B, MAA5, 4>:;04    
�@C385 D>@<K B5:CI53> 
:>=B@>;O (C:070BL)    2. ИB>3>2O9 :>=B@>;P ?> 

48AF8?;8=5    
�0G5B + + + 
-:70<5=    
�C@A>20O @01>B0 (70I8B0)    
�C@A>2>9 ?@>5:B (70I8B0)    
&5AB8@>20=85 8B>3>2>5    
�@C385 D>@<K 8B>3>2>3> 
:>=B@>;O ?> 48AF8?;8=5  
(C:070BL) ____________________________        %>>B25BAB285 284>2 :>=B@>;O 8 >F5=>G=OE A@54AB2 >A208205<O< :><?5B5=F8O< 
>B<5G05BAO 2 B01;8F5 7=0:>< «+»   

5 "?8A0=85 <0B5@80;P=>-B5E=8G5A:>9 107O, =5>1E>48<>9 4;O 
>ACI5AB2;5=8O >1@07>20B5;P=>3> ?@>F5AA0 ?> 48AF8?;8=5  
!><5@ !08<5=>20=85 8 <5AB>?>;>65=85 

>1>@C4>20==KE CG51=KE 0C48B>@89, 
;01>@0B>@89 ':@C?=5==K9 ?5@5G5=L >1>@C4>20=8O  

8 B5E=8G5A:8E A@54AB2 >1CG5=8O 1. �5:F8>==0O 0C48B>@8O �-901, 04@5A: 3. 
/@>A;02;L,  >A:>2A:89 ?@>A?5:B, 88. %?5F80;878@>20==0O <515;L 2. �5:F8>==0O 0C48B>@8O �-903, 04@5A: 3. 
/@>A;02;L,  >A:>2A:89 ?@>A?5:B, 88. %?5F80;878@>20==0O <515;L, 

&5E=8G5A:85 A@54AB20 >1CG5=8O: <>18;L=K9 
:><?;5:B ?@>5:F8>==>3> >1>@C4>20=8O 3 �5:F8>==0O 0C48B>@8O �-904, 04@5A: 3. 

/@>A;02;L,  >A:>2A:89 ?@>A?5:B, 88. %?5F80;878@>20==0O <515;L, 
&5E=8G5A:85 A@54AB20 >1CG5=8O: <>18;L=K9 
:><?;5:B ?@>5:F8>==>3> >1>@C4>20=8O 4 �5:F8>==0O 0C48B>@8O �-908, 04@5A: 3. 

/@>A;02;L,  >A:>2A:89 ?@>A?5:B, 88. %?5F80;878@>20==0O <515;L, 
&5E=8G5A:85 A@54AB20 >1CG5=8O: <>18;L=K9 
:><?;5:B ?@>5:F8>==>3> >1>@C4>20=8O 5 'G51=0O 0C48B>@8O �-218, 04@5A: 3. %?5F80;878@>20==0O <515;L; 



!><5@ !08<5=>20=85 8 <5AB>?>;>65=85 
>1>@C4>20==KE CG51=KE 0C48B>@89, 

;01>@0B>@89 ':@C?=5==K9 ?5@5G5=L >1>@C4>20=8O  
8 B5E=8G5A:8E A@54AB2 >1CG5=8O 

/@>A;02;L,  >A:>2A:89 ?@>A?5:B, 88.   C;LB8<5489=K9 ?@>5:B>@ 
#@>5:F8>==K9 M:@0= 
�><?LNB5@ 
':07:0 ;075@=0O 
#@575=B5@  

6 #5@5G5=P 8=D>@<0F8>==OE B5E=>;>389 (2:;NG0O ?@>3@0<<=>5 
>15A?5G5=85)  

�;O >15A?5G5=8O >1@07>20B5;L=>3> ?@>F5AA0 ?> 48AF8?;8=5 =5 
8A?>;L7C5BAO ;8F5=78>==>5 ?@>3@0<<=>5 >15A?5G5=85.  

7  5B>48G5A:85 C:070=8O 4;O >1CG0NI8EAO ?> >A2>5=8N 48AF8?;8=O  
�84 CG51=OE 
70=OB89 �5OB5;P=>ABP >1CG0NI53>AO 

�5:F8O "1CG0NI5<CAO @5:><5=4C5BAO: 1. �5AB8 :>=A?5:B ;5:F89: :@0B:> 87;030O A>45@60=85 
<0B5@80;0, AE5<0B8G=>, ?>A;54>20B5;L=> D8:A8@>20BL 
>A=>2=K5 ?>;>65=8O, 2K2>4K, D>@<C;8@>2:8, ?@82>48BL 
3@0D8:8 8 AE5<K; ?><5G0BL 206=K5 <KA;8, 2K45;OBL 
:;NG52K5 A;>20, B5@<8=K.  2. #@8 70?8A8 ;5:F8>==>3> <0B5@80;0 ?@028;L=> 
?@8<5=OBL B5@<8=K, ?>=OB8O, ?@>25@OBL 8E A ?><>ILN 
M=F8:;>?5489, A;>20@59, A?@02>G=8:>2 A 2K?8AK20=85< 
B>;:>20=89. 3. �>?@>AK, B5@<8=K, <0B5@80;K ;5:F88, :>B>@K5 
2K7K20NB B@C4=>AB8, @0AA<>B@5BL A0<>AB>OB5;L=> (?>8A: 
>B25B>2 2 @5:><5=4C5<>9 ;8B5@0BC@5). 4. �A;8 A0<>AB>OB5;L=> =5 C405BAO @07>1@0BLAO 2 
<0B5@80;5, =5>1E>48<> AD>@<C;8@>20BL 2>?@>A 8 7040BL 
?@5?>4020B5;N =0 B5:CI8E :>=AC;LB0F8OE 8;8 ?>A;5 ;5:F88. 

�01>@0B>@=K5  
70=OB8O "1CG0NI89AO 4>;65=: 1. #@8 ?>43>B>2:5 : 2K?>;=5=8N ;01>@0B>@=KE @01>B 

87CG8BL :>=A?5:B ;5:F89, >7=0:><8BLAO A >1J5<>< 8 CG51=>9 
F5;LN ;01>@0B>@=>9 @01>BK.  2. #@8 2K?>;=5=88 ;01>@0B>@=>9 @01>BK 87CG8BL >1J5<, 
?>A;54>20B5;L=>ABL 2K?>;=5=8O @01>BK 8 ?@>4C<0BL ?>@O4>: 
A2>8E 459AB289; 87CG8BL B5E=8G5A:85 CA;>28O 4;O 
2K?>;=5=8O :064>9 @01>BK; >7=0:><8BLAO A :><?;5:B>< 
8=AB@C<5=B>2, ?@81>@>2, ?@8A?>A>1;5=89 8 >1>@C4>20=8O 
4;O :064>9 ;01>@0B>@=>9 @01>BK 8 ?>@O4:>< 8E 
8A?>;L7>20=8O ?@8 2K?>;=5=88 @01>B. 3. �7CG8BL B@51>20=8O ?> B5E=8:5 157>?0A=>AB8, :>B>@K5 



�84 CG51=OE 
70=OB89 �5OB5;P=>ABP >1CG0NI53>AO 

=5>1E>48<> 2K?>;=OBL =0 :064>9 ;01>@0B>@=>9 @01>B5. 4. #@8 2K?>;=5=88 ;01>@0B>@=>9 @01>BK A;54>20BL 
C:070=8O< ?@5?>4020B5;O 8(8;8) ;01>@0=B0, 25AB8 
A>>B25BAB2CNI85 70?8A8. 5. #>A;5 2K?>;=5=8O ;01>@0B>@=>9 @01>BK >D>@<8BL 
>BG5B 8 ?>43>B>28BLAO : 70I8B5 ;01>@0B>@=>9 @01>BK. 

#@0:B8G5A:85 
70=OB8O "1CG0NI89AO 4>;65=: 1. #@8 ?>43>B>2:5 : ?@0:B8G5A:8< 70=OB8O< 87CG8BL 

:>=A?5:B ;5:F89, A>>B25BAB2CNI85 CG51=8:8 8 CG51=>-
<5B>48G5A:85 ?>A>18O. 2. !0 ?@0:B8G5A:>< 70=OB88 A;54>20BL C:070=8O< 
?@5?>4020B5;O, 25AB8 A>>B25BAB2CNI85 70?8A8. 3. �025@H8BL 2K?>;=5=85 7040=8O =0 ?@0:B8G5A:>< 
70=OB88 8;8 A0<>AB>OB5;L=> ?>A;5 53> >:>=G0=8O. 

%0<>AB>OB5;L=0O 
@01>B0 "1CG0NI5<CAO @5:><5=4C5BAO: 1. %0<>AB>OB5;L=> 87CG8BL (?>2B>@8BL) :>=A?5:B ;5:F89, 

A>>B25BAB2CNI85 CG51=8:8 8 CG51=>-<5B>48G5A:85 ?>A>18O, 
70?8A8 ;01>@0B>@=KE 8 ?@0:B8G5A:8E 70=OB89. 2. �7CG8BL B5<K, 2K40==K5 =0 A0<>AB>OB5;L=>5 87CG5=85, 
?> @5:><5=4>20==K< 8AB>G=8:0< (@0745; 3.2 =0AB>OI59 
@01>G59 ?@>3@0<<K) 3. �K?>;=OBL 2A5 284K B5:CI59 A0<>AB>OB5;L=>9 @01>BK, 
C:070==K5 2 B01;8F5 2.7 =0AB>OI59 @01>G59 ?@>3@0<<K. 

#>43>B>2:0 :  
70G5BC  "1CG0NI5<CAO @5:><5=4C5BAO: 1. #@8 ?>43>B>2:5 : 70G5BC 87CG8BL (?>2B>@8BL) :>=A?5:B 

;5:F89, A>>B25BAB2CNI85 CG51=8:8 8 CG51=>-<5B>48G5A:85 
?>A>18O, 70?8A8 ;01>@0B>@=KE 8 ?@0:B8G5A:8E 70=OB89. 2. �=8<0B5;L=> >7=0:><8BLAO A 2>?@>A0<8 : 70G5BC 
@0A?@545;8BL 2@5<O =0 ?>43>B>2:C, :>=AC;LB8@>20=85 C 
?@5?>4020B5;O. 3. #> 2>?@>A0<, 2K7202H8< 70B@C4=5=85, 
?@>:>=AC;LB8@>20BLAO A ?@5?>4020B5;5<    







1 'G51=>-<5B>48G5A:>5 >15A?5G5=85 48AF8?;8=ы  1 #5@5G5=P ?5G0B=OE 8 Q;5:B@>==OE 8740=89, 8=D>@<0F8>==OE @5AC@A>2, 
=5>1E>48<OE 4;S >A2>5=8S 48AF8?;8=O: 1.1 "1S70B5;P=O5 8740=8S, 8<5RI85AS 2 !&� /�&' (?5G0B=O51, Q;5:B@>==O5 
8740=8S2): 1.   0A;5==8:>2, �. �. �57>?0A=>ABP 687=545SB5;P=>AB8   : CG51=8: / 
 0A;5==8:>2 �. �. -  >A:20 : �740B5;PAB2> �%�, 2014. - 509 A. - ISBN 978-5-93093-963-7. - &5:AB : Q;5:B@>==O9 // -�% "�>=AC;PB0=B ABC45=B0" : [A09B]. - URL : https://www.studentlibrary.ru/book/ISBN9785930939637.html 2. "@;>2, �. �."E@0=0 B@C40 2 AB@>8B5;PAB25 : CG51=8: 4;S AB@>8B. A?5F. 
2C7>2 / �. �. "@;>2. -  . : �OAH. H:., 1984. - 343 A. (150 Q:7.)    3.  5B>48G5A:85 C:070=8S : 2O?>;=5=8R @0745;0 "#>60@>157>?0A=>ABP" 2 
?@0:B8G5A:8E 8 :>=B@>;P=OE @01>B0E ?> 48AF8?;8=5 "�57>?0A=>ABP 
687=545SB5;P=>AB8" / /@>A;. 3>A. B5E=. C=-B, �0D. ""E@0=0 B@C40 8 ?@8@>4O" ; 
A>AB.: ". #. (8;8??>20, �. �. (@>;>20, !. %. /<0=8=0. - /@>A;02;P, 2010. - 23 A. – (2918) (87 Q:7.) 4. �57>?0A=>ABP 687=545SB5;P=>AB8 : <>=>3@. / �.  .  0:0@>2 [8 4@.] ; ?>4 
@54. �. �. �5;>@>AA>20 ; /@>A;. 3>A. B5E=. C=-B. - /@>A;02;P, 2008. - 407 A. – (2773)    
( 471 Q:7.) + -�: http://www.ystu.ru:39445/megapro/Web/Search/Simple 2773.  5.  5B>48G5A:85 C:070=8S : 2O?>;=5=8R :>=B@>;P=>9 @01>BO ?> 
48AF8?;8=5 "�57>?0A=>ABP 687=545SB5;P=>AB8" / /@>A;. 3>A. B5E=. C=-B, �0D. 
""E@0=0 B@C40 8 ?@8@>4O" ; A>AB. ". #. (8;8??>20. - /@>A;02;P, 2010. - 38 A. – (2920) (92 Q:7.)   1.2 #@>D5AA8>=0;P=O5 107O 8 8=D>@<0F8>==>-A?@02>G=O5 A8AB5<O3 
(=0?@8<5@, e-Library, &5EQ:?5@B, �>=AC;PB0=B ?;RA 8 4@.): 

1. �%% &5EQ:?5@B URL: http://ystu.y-st.ru:2064/docs 
2. %#%  �>=AC;PB0=B#;RA URL: http://www.consultant.ru/ 3. !-� eLibrary http://www.elibrary.ru/     4. -�% «�>=AC;PB0=B ABC45=B0» https://www.studentlibrary.ru      5. &"$ IPR SMART https://www.iprbookshop.ru/   

1.3 $5:><5=4C5<O5 4;S A0<>AB>SB5;P=>3> 87CG5=8S (=5 >1S70B5;P=O5) 
8740=8S 8 @5AC@AO 8=D>@<0F8>==>-B5;5:><<C=8:0F8>==>9 A5B8 �=B5@=5B  1. ______________________________________________    1 !5>1E>48<> C:070BP :>;8G5AB2> Q:75<?;S@>2 ?5G0B=OE 87 G8A;0 8<5RI8EAS 2 !&� /�&'. !>@<0B82 
:=83>>15A?5G5==>AB8 25 :=83 =0 100 G5;>25:.  #>8A: 8740=89 2 Q;5:B@>==>< :0B0;>35 181;8>B5:8: http://www.ystu.ru:39445/megapro/Web 2 #5@5G5=P Q;5:B@>==OE 8740=89 2 -�%, =0 :>B>@O5 5ABP ?>4?8A:0 /�&', <>6=> ?>A<>B@5BP ?> 04@5AC: http://www.ystu.ru:39445/marc/ebs.php 3 #5@5G5=P ?@>D5AA8>=0;P=OE 107 8 8=D>@<0F8>==>-A?@02>G=OE A8AB5<: http://www.ystu.ru:39445/marc/ebs.php 

https://www.studentlibrary.ru/book/ISBN9785930939637.html
http://www.ystu.ru:39445/megapro/Web/Search/Simple
http://ystu.y-st.ru:2064/docs
http://www.consultant.ru/
http://www.elibrary.ru/
https://www.studentlibrary.ru/
https://www.iprbookshop.ru/
http://www.ystu.ru:39445/megapro/Web
http://www.ystu.ru:39445/marc/ebs.php
http://www.ystu.ru:39445/marc/ebs.php




1 "1I85 A2545=8S > 48AF8?;8=51  1.1 $0A?@545;5=85 >1I59 B@C4>5<:>AB8 48AF8?;8=K ?> A5<5AB@0<, 2840< 
70=OB89 8 D>@<0< :>=B@>;O2  

�5щ89 A6989=8S Ф>@<4 :>=B@>;S �>=B4:B=4S @45>B4 A ?@9?>8464B9;9<, G4A. !4<>AB>SB9;P=4S 
@45>B4, G4A. 

�A
97
> :
>=
B4
:B
=>
9 @

45
>B
O 

�=
8.
 @4

5>
B4
 A 
?@
9?
>8
46
4B
9;
9<

 
Э:
74
<9
=, 
6:
;R

G4
S :
>=
AC
;P
B4
F8
8 АC88B>@=4S @45>B4  

�C
@A
  

!9
<9
AB
@ 

�Е
" 
(74

G9
B=
O9
 98

8=
8F
O)

 
�A
97
>, 
G4
A>
6 (
=9
89
;P
 8
;S
 ?@

4:
B8
:8
) 

Э:
74
<9
=  

�4
G9
B  

�C
@A
. ?
@>
9:
B 

�C
@A
. @
45
>B
4 

 �
,  
� 
, @
9D

., :
>=
B@
. @
45
>B
4 

�A
97
> 

�9
:F
88

 
�@
4:
B8
G9
A:
89
 74
=S
B8
S 

�4
5>
@4
B>
@=
O9
 74
=S
B8
S 

�A
97
> 

�>
87
>B
>6
:4
 : 
Q:
74
<9
=C

 
"9
:C
щ4

S A
4<
>A
B>
SB
9;
P=
4S
 @4

5>
B4

 
2 4 2 72  +    34 2 0 32 12 8 12 38 0 38   1.2 #5@5G5=L @0745;>2 (B5<) 48AF8?;8=K3   
!><5@ 
@0745;0 !08<5=>20=85 @0745;0  

48AF8?;8=K &@C4>5<:>ABL, G0A. 
�5:F88 �01>@0B>@=K5 

70=OB8O #@0:B8G5A:85 
70=OB8O �A53> 

0C48B>@
=KE 
70=OB89  %5<5AB@ __4_     1 !>@<0B82=>-?@02>2K5 >A=>2K 

157>?0A=>AB8 687=545OB5;L=>AB8 4 - 1 5 2 #@><KH;5==0O A0=8B0@8O. "A=>2K 
?>60@=>9 157>?0A=>AB8 2 
AB@>8B5;L=>9 8=4CAB@88. 8 12 7 27  �A53> 2 A5<5AB@5 _4__ 12 12 8 32  �B>3> 12 12 8 32            1 $0745; 70?>;=S5BAS 2 A>>B25BAB288 A CG51=O< ?;0=>< 8 @01>G59 ?@>3@0<<>9 ?> CG51=>9 

48AF8?;8=5 2 &01;8F0 70?>;=O5BAO 2 A>>B25BAB288 A ?.2.1 @01>G59 ?@>3@0<<K 3 &01;8F0 70?>;=O5BAO 2 A>>B25BAB288 A ?.2.2 @01>G59 ?@>3@0<<K 



1.3  0B@8F0 A>>B25BAB28O @0745;>2 48AF8?;8=K 8 >A208205<KE :><?5B5=F89  
,8D@ 
:><-
?5B5=-
F88 ?> 
(�"% %>45@60=85 

:><?5B5=F88 �=48:0B>@K :><?5B5=F89 !><5@ 
@0745;0 8;8 
B5<K 1 2 

'�-7 !?>A>15= 
?>445@6820BL 
4>;6=K9 C@>25=L 
D878G5A:>9 
?>43>B>2;5==>AB8 
4;O >15A?5G5=8O 
?>;=>F5==>9 
A>F80;L=>9 8 
?@>D5AA8>=0;L=>9 
45OB5;L=>AB8 #К-7.1. ВK18@05B 

74>@>2L5A15@530NI85 B5E=>;>388 4;O 
?>445@60=8O 74>@>2>3> >1@070 687=8 
A CG5B>< D878>;>38G5A:8E 
>A>15==>AB59 >@30=87<0. #К-7.2.  
�;0=8@C5B A2>5 @01>G55 8 A2>1>4=>5 
2@5<O 4;O >?B8<0;L=>3> A>G5B0=8O 
D878G5A:>9 8 C<AB25==>9 =03@C7:8 8 
>15A?5G5=8O @01>B>A?>A>1=>AB8. 
#К-7.3. !>1;N405B 8 ?@>?030=48@C5B 
=>@<K 74>@>2>3> >1@070 687=8 2 
@07;8G=KE 687=5==KE A8BC0F8OE 8 2 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8. 

 +  + 
'�-8 !?>A>15= 

A>74020BL 8 
?>445@6820BL 2 
?>2A54=52=>9 
687=8 8 2 
?@>D5AA8>=0;L=>9 
45OB5;L=>AB8 
157>?0A=K5 CA;>28O 
687=545OB5;L=>AB
8 4;O A>E@0=5=8O 
?@8@>4=>9 A@54K, 
>15A?5G5=8O 
CAB>9G82>3> 
@0728B8O 
>1I5AB20, 2 B>< 
G8A;5 ?@8 C3@>75 8 
2>7=8:=>25=88 
G@572KG09=KE 
A8BC0F89 8 
2>5==KE 
:>=D;8:B>2.  

#К-8.1. А=0;878@C5B D0:B>@K 
2@54=>3> 2;8O=8O =0 
687=545OB5;L=>ABL M;5<5=B>2 A@54K 
>18B0=8O (B5E=8G5A:8E A@54AB2, 
B5E=>;>38G5A:8E ?@>F5AA>2, 
<0B5@80;>2, 740=89 8 A>>@C65=89, 
?@8@>4=KE 8 A>F80;L=KE O2;5=89).  
#К-8.2. �45=B8D8F8@C5B >?0A=K5 8 
2@54=K5 D0:B>@K 2 @0<:0E 
>ACI5AB2;O5<>9 45OB5;L=>AB8 
#К-8.3. ВKO2;O5B ?@>1;5<K, 
A2O70==K5 A =0@CH5=8O<8 B5E=8:8 
157>?0A=>AB8 =0 @01>G5< <5AB5; 
?@54;0305B <5@>?@8OB8OE ?> 
?@54>B2@0I5=8N G@572KG09=KE 
A8BC0F89. 
#К-8.4.  07JOA=O5B ?@028;0 
?>2545=8O ?@8 2>7=8:=>25=88 
G@572KG09=KE A8BC0F89 ?@8@>4=>3> 8 
B5E=>35==>3> ?@>8AE>645=8O; 
>:07K205B ?5@2CN ?><>IL, 
>?8AK205B A?>A>1K CG0AB8O 2 
70I8B=KE 8 2>AAB0=>28B5;L=KE 
<5@>?@8OB8OE (2 B>< G8A;5 ?@8 C3@>75 
2>7=8:=>25=8O 2>5==KE :>=D;8:B>2). 

+ + 
"#�-1 !?>A>15= @5H0BL 

?@>872>4AB25==K5 
8 (8;8) ��К-1.9. �F5=8205B 2>7459AB28O 

B5E=>35==KE D0:B>@>2 =0 A>AB>O=85 
>:@C60NI59 A@54K + +  

�0==0O B01;8F0 >B@0605B ?5@5G5=L :><?5B5=F89 A C:070=85< MB0?>2 8E 
D>@<8@>20=8O 2 ?@>F5AA5 >A2>5=8O 48AF8?;8=K. 



2 �>=B@>;P=>-87<5@8B5;P=O5 8 >F5=>G=O5 <0B5@80;O  2.1 #5@5G5=L 8A?>;L7C5<KE D>@< :>=B@>;O, :>=B@>;L=>-87<5@8B5;L=KE 8 
>F5=>G=KE <0B5@80;>2  
!><5@0 
@0745;>2  (>@<K :>=B@>;O, :>=B@>;L=>-87<5@8B5;L=K5 8 >F5=>G=K5 <0B5@80;K 

"
F5
=>
G=
K5
 <
0B
5@
80
;K
 4
;O
 

A>
15
A5
4>
20
=8
O 

"
F5
=>
G=
K5
 <
0B
5@
80
;K
 4
;O
 

:>
=B
@>
;L
=K
E 
@0
1>
B 

"
F5
=>
G=
K5
 <
0B
5@
80
;K
 4
;O
 

A0
<>
AB
>O
B5
;L
=>
9 

(4
><
0H
=5
9)
 @
01
>B
K

 
&5
AB
>2
K5
 70
40
=8
O 

"
F5
=>
G=
K5
 <
0B
5@
80
;K
 4
;O
 

?@
0:
B8
G5
A:
8E
 70
=O
B8
9 

"
F5
=>
G=
K5
 <
0B
5@
80
;K
 4
;O
 

;0
1>
@0
B>
@=
KE
 @
01
>B

 
"
F5
=>
G=
K5
 <
0B
5@
80
;K
 4
;O
 

8=
48
28
4C
0;
L=
KE
 

(3
@C
??
>2
KE
) B
2>
@G
5A
:8
E 

@0
1>
B 

"
F5
=>
G=
K5
 <
0B
5@
80
;K
 4
;O
 

:C
@A
>2
KE
 @
01
>B
 (?
@>
5:
B>
2)

 
"
F5
=>
G=
K5
 <
0B
5@
80
;K
 4
;O
 

$�
$ 

"
F5
=>
G=
K5
 <
0B
5@
80
;K
 4
;O
 

@5
D5
@0
B>
2,
 M
AA
5 

"
F5
=>
G=
K5
 <
0B
5@
80
;K
 4
;O
 

70
G5
B0

 
"
F5
=>
G=
K5
 <
0B
5@
80
;K
 4
;O
 

M:
70
<5
=0

 
#
@>
G8
5 
28
4K
 >
F5
=>
G=
KE
 

<0
B5
@8
0;
>2

 

�><?5B5=F8S (H8D@) '�-7 1 +    + +     +   2 +    + +     +   
�><?5B5=F8S (H8D@) '�-8 1 +    + +     +   2 +    + +     +   
�><?5B5=F8S (H8D@) "#�-1 1 +    + +     +   2 +    + +     +    

� &01;8F5 7=0:>< «+» C:07K20NBAO ?@8<5=O5<K5 ?@5?>4020B5;5< D>@<K :>=B@>;O 8 >F5=>G=K5 
A@54AB20, C:070==K5 2 ?.4.1 @01>G59 ?@>3@0<<K  

2.2 �>=B@>;L=>-87<5@8B5;L=K5 8 >F5=>G=K5 <0B5@80;K  
�0;55 ?@82>48BAO >?8A0=85 C:070==KE 2 B01;8F5 2.1 :>=B@>;L=>-

87<5@8B5;L=KE 8 >F5=>G=KE <0B5@80;>2, ?@8<5=O5<KE :@8B5@852 >F5=:8 8 
>F5=>G=KE H:0;.   

�>?@>AO 4;S A>15A54>20=8S   
$0745; (B5<0) 1  !>@<0B82=>-?@02>2O5 >A=>2O 157>?0A=>AB8 687=545SB5;P=>AB8   

'�-7 %?>A>15= ?>445@6820BL 4>;6=K9 C@>25=L D878G5A:>9 
?>43>B>2;5==>AB8 4;O >15A?5G5=8O ?>;=>F5==>9 A>F80;L=>9 8 ?@>D5AA8>=0;L=>9 
45OB5;L=>AB8. 

'�-7.1. �K18@05B 74>@>2L5A15@530NI85 B5E=>;>388 4;O ?>445@60=8O 
74>@>2>3> >1@070 687=8 A CG5B>< D878>;>38G5A:8E >A>15==>AB59 >@30=87<0.  

'�-7.2.  #;0=8@C5B A2>5 @01>G55 8 A2>1>4=>5 2@5<O 4;O >?B8<0;L=>3> 
A>G5B0=8O D878G5A:>9 8 C<AB25==>9 =03@C7:8 8 >15A?5G5=8O @01>B>A?>A>1=>AB8. 

'�-7.3. %>1;N405B 8 ?@>?030=48@C5B =>@<K 74>@>2>3> >1@070 687=8 2 
@07;8G=KE 687=5==KE A8BC0F8OE 8 2 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8.  

'�-8. %?>A>15= A>74020BL 8 ?>445@6820BL 2 ?>2A54=52=>9 687=8 8 2 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8 157>?0A=K5 CA;>28O 687=545OB5;L=>AB8 4;O 



A>E@0=5=8O ?@8@>4=>9 A@54K, >15A?5G5=8O CAB>9G82>3> @0728B8O >1I5AB20, 2 B>< 
G8A;5 ?@8 C3@>75 8 2>7=8:=>25=88 G@572KG09=KE A8BC0F89 8 2>5==KE :>=D;8:B>2.  

'�-8.1. �=0;878@C5B D0:B>@K 2@54=>3> 2;8O=8O =0 687=545OB5;L=>ABL 
M;5<5=B>2 A@54K >18B0=8O (B5E=8G5A:8E A@54AB2, B5E=>;>38G5A:8E ?@>F5AA>2, 
<0B5@80;>2, 740=89 8 A>>@C65=89, ?@8@>4=KE 8 A>F80;L=KE O2;5=89). 

'�-8.2. �45=B8D8F8@C5B >?0A=K5 8 2@54=K5 D0:B>@K 2 @0<:0E 
>ACI5AB2;O5<>9 45OB5;L=>AB8 

'�-8.3. �KO2;O5B ?@>1;5<K, A2O70==K5 A =0@CH5=8O<8 B5E=8:8 
157>?0A=>AB8 =0 @01>G5< <5AB5; ?@54;0305B <5@>?@8OB8OE ?> ?@54>B2@0I5=8N 
G@572KG09=KE A8BC0F89. 

'�-8.4. $07JOA=O5B ?@028;0 ?>2545=8O ?@8 2>7=8:=>25=88 G@572KG09=KE 
A8BC0F89 ?@8@>4=>3> 8 B5E=>35==>3> ?@>8AE>645=8O; >:07K205B ?5@2CN ?><>IL, 
>?8AK205B A?>A>1K CG0AB8O 2 70I8B=KE 8 2>AAB0=>28B5;L=KE <5@>?@8OB8OE (2 B>< 
G8A;5 ?@8 C3@>75 2>7=8:=>25=8O 2>5==KE :>=D;8:B>2).  

"#�-1. %?>A>15= @5H0BL ?@>872>4AB25==K5 8 (8;8) 8AA;54>20B5;LA:85 
7040G8 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8 =0 >A=>25 DC=40<5=B0;L=KE 7=0=89 2 
>1;0AB8 35>45788.  

"#�-1.9. "F5=8205B 2>7459AB28O B5E=>35==KE D0:B>@>2 =0 A>AB>O=85 
>:@C60NI59 A@54K.  
�>?@>AO: 1.  #@54<5B, F5;L, 7040G8 ���. 2.  #@8G8=K >?0A=>AB59. 3.  �;0AA8D8:0F8O >?0A=>AB59. 4.  �:A8><0 > ?>B5=F80;L=>9 >?0A=>AB8 45OB5;L=>AB8. 5.  �?@8>@=K9 8 0?>AB5@8>@=K9 0=0;87 157>?0A=>AB8 A8AB5<. 6.  #@8=F8?K >15A?5G5=8O 157>?0A=>AB8. 7.   5B>4K >15A?5G5=8O 157>?0A=>AB8. 8.  -@3>=><8G5A:85 >A=>2K ���. �040G8 M@3>=><8:8. 9.   548:>-18>;>38G5A:85 >A=>2K ���. (C=:F8>=0;L=K5 A>AB>O=8O >?5@0B>@0. 10.  &@51>20=8O 157>?0A=>AB8, ?@54JO2;O5<K5 : @01>G5<C <5ABC.  11.  �;0AA8D8:0F8O G@572KG09=KE A8BC0F89. 12.  �59AB28O =0A5;5=8O ?> 70I8B5 2 CA;>28OE +%. 13.  �59AB28O =0A5;5=8O 2 7>=5 E8<8G5A:>3> ?>@065=8O. 14.  �59AB28O =0A5;5=8O ?@8 ?>60@0E 8 27@K20E. 15.   5B>4K 8 A@54AB20 ?>60@>BCH5=8O. 16.  �59AB28O =0A5;5=8O 2 7>=5 +% 18>;>38G5A:>3> E0@0:B5@0. 17.  "A=>2=K5 A?>A>1K 8 A@54AB20 70I8BK =0A5;5=8O. 18.  �>;;5:B82=K5 8 8=48284C0;L=K5 A@54AB20 70I8BK. 19.  #>=OB8O: 4570:B820F8O, 453070F8O, 4578=D5:F8O, 4578=A5:F8O, 45@0B870F8O, 
45<5@:C@870F8O. 20.  �57>?0A=>ABL 2 M:AB@5<0;L=KE A8BC0F8OE 2 1KBC. 21.  #@>D8;0:B8:0 ?@>D. 701>;520=89. 22.  $0AA;54>20=85 8 CG5B =5AG0AB=KE A;CG052. 23.  �>A. =>@<0B82=K5 ?@02>2K5 0:BK ?> >E@0=5 B@C40. 24.  "1O70==>AB8 @01>B=8:0 2 >1;0AB8 >E@0=K B@C40. 



25.  �AB5AB25==0O A8AB5<0 70I8BK >B >?0A=>AB59. 26.  $0AA;54>20=85 8 CG5B =5AG0AB=KE A;CG052. 27.  �8G=0O 157>?0A=>ABL. 28.  �BB5AB0F8O @01>G8E <5AB – :><?;5:A=K9 0=0;87 CA;>289 B@C40. 29.  !51;03>?@8OB=K5  D0:B>@K A@54K >18B0=8O. 30.  #@>D8;0:B8G5A:85 <5@>?@8OB8O ?> 70I8B5 >B >?0A=>AB59. 31.  (0:B>@K C25;8G820NI85 M;5:B@>>?0A=>ABL. 32.  #5@20O ?><>IL ?@8 ?>@065=88 M;5:B@8G5A:8< B>:><.  
$0745; (B5<0) 2 #@><OH;5==0S A0=8B0@8S. "A=>2O ?>60@=>9 157>?0A=>AB8 2 
AB@>8B5;P=>9 8=4CAB@88.    '�-7 %?>A>15= ?>445@6820BL 4>;6=K9 C@>25=L D878G5A:>9 
?>43>B>2;5==>AB8 4;O >15A?5G5=8O ?>;=>F5==>9 A>F80;L=>9 8 ?@>D5AA8>=0;L=>9 
45OB5;L=>AB8. 

'�-7.1. �K18@05B 74>@>2L5A15@530NI85 B5E=>;>388 4;O ?>445@60=8O 
74>@>2>3> >1@070 687=8 A CG5B>< D878>;>38G5A:8E >A>15==>AB59 >@30=87<0.  

'�-7.2.  #;0=8@C5B A2>5 @01>G55 8 A2>1>4=>5 2@5<O 4;O >?B8<0;L=>3> 
A>G5B0=8O D878G5A:>9 8 C<AB25==>9 =03@C7:8 8 >15A?5G5=8O @01>B>A?>A>1=>AB8. 

'�-7.3. %>1;N405B 8 ?@>?030=48@C5B =>@<K 74>@>2>3> >1@070 687=8 2 
@07;8G=KE 687=5==KE A8BC0F8OE 8 2 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8.  

'�-8. %?>A>15= A>74020BL 8 ?>445@6820BL 2 ?>2A54=52=>9 687=8 8 2 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8 157>?0A=K5 CA;>28O 687=545OB5;L=>AB8 4;O 
A>E@0=5=8O ?@8@>4=>9 A@54K, >15A?5G5=8O CAB>9G82>3> @0728B8O >1I5AB20, 2 B>< 
G8A;5 ?@8 C3@>75 8 2>7=8:=>25=88 G@572KG09=KE A8BC0F89 8 2>5==KE :>=D;8:B>2.  

'�-8.1. �=0;878@C5B D0:B>@K 2@54=>3> 2;8O=8O =0 687=545OB5;L=>ABL 
M;5<5=B>2 A@54K >18B0=8O (B5E=8G5A:8E A@54AB2, B5E=>;>38G5A:8E ?@>F5AA>2, 
<0B5@80;>2, 740=89 8 A>>@C65=89, ?@8@>4=KE 8 A>F80;L=KE O2;5=89). 

'�-8.2. �45=B8D8F8@C5B >?0A=K5 8 2@54=K5 D0:B>@K 2 @0<:0E 
>ACI5AB2;O5<>9 45OB5;L=>AB8 

'�-8.3. �KO2;O5B ?@>1;5<K, A2O70==K5 A =0@CH5=8O<8 B5E=8:8 
157>?0A=>AB8 =0 @01>G5< <5AB5; ?@54;0305B <5@>?@8OB8OE ?> ?@54>B2@0I5=8N 
G@572KG09=KE A8BC0F89. 

'�-8.4. $07JOA=O5B ?@028;0 ?>2545=8O ?@8 2>7=8:=>25=88 G@572KG09=KE 
A8BC0F89 ?@8@>4=>3> 8 B5E=>35==>3> ?@>8AE>645=8O; >:07K205B ?5@2CN ?><>IL, 
>?8AK205B A?>A>1K CG0AB8O 2 70I8B=KE 8 2>AAB0=>28B5;L=KE <5@>?@8OB8OE (2 B>< 
G8A;5 ?@8 C3@>75 2>7=8:=>25=8O 2>5==KE :>=D;8:B>2).  

"#�-1. %?>A>15= @5H0BL ?@>872>4AB25==K5 8 (8;8) 8AA;54>20B5;LA:85 
7040G8 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8 =0 >A=>25 DC=40<5=B0;L=KE 7=0=89 2 
>1;0AB8 35>45788.  

"#�-1.9. "F5=8205B 2>7459AB28O B5E=>35==KE D0:B>@>2 =0 A>AB>O=85 
>:@C60NI59 A@54K.  
�>?@>AO: 
1 �;0AA8D8:0F8O CA;>289 B@C40. 



2 �BB5AB0F8O @01>G8E <5AB ?> CA;>28O< B@C40. 
3 "A>15==>AB8 B@C40 65=I8= 8 <C6G8=. #@>D8;0:B8:0 ?@>D. 701>;520=89. 
4 "A>15==>AB8 B@C40 ?>4@>AB:>2. "E@0=0 B@C40 ?>4@>AB:>2. 
5 #A8E>;>38O 157>?0A=>AB8 45OB5;L=>AB8.  5B>4K ?>2KH5=8O 157>?0A=>AB8. 
6 %>F80;L=K5 >?0A=>AB8; ?@8G8=K, 284K, ?@>D8;0:B8:0. 
7 #@8@>4=K5 >?0A=>AB8: :;0AA8D8:0F8O, 70I8B0, @5:><5=40F88 =0A5;5=8N ?@8 
C3@>75. 

8 )8<8G5A:85 >?0A=>AB8: :;0AA8D8:0F8O. �0I8B0 >B 70307>20==>AB8 0B<>AD5@K 8 
?><5I5=89. 

9 �0?K;5==>ABL ?><5I5=89, 70I8B0 >B 70?K;5==>AB8 0B<>AD5@K 8 ?><5I5=89. 
10 �8>;>38G5A:85 >?0A=>AB8. #@>D8;0:B8:0 701>;5205<>AB8. 
11 -:>;>38G5A:85 >?0A=>AB8. �0I8B0 2>74CE0 >B 703@O7=5=89. 
12 %B@0B538G5A:85 =0?@02;5=8O M:>@0728B8O. 
13 �0I8B0 2>4K 8 ?>G2K >B 703@O7=5=89. 
14#@>D8;0:B8G5A:85 <5@>?@8OB8O ?> 70I8B5 ?@>4C:B>2 ?8B0=8O >B 703@O7=5=89. 
15 &5E=>35==K5 >?0A=>AB8. �;0AA8D8:0F8O. 
16  5E0=8G5A:85 >?0A=>AB8. #@>D8;0:B8:0 45BA:>3> B@02<0B87<0. 
17  5E0=8G5A:85 :>;510=8O. �0I8B0 >B 281@0F88. 
18 ,C<. �>7459AB285 =0 >@30=87<. �0I8B0 >B HC<0. 
19 �=D@072C:. �>7459AB285 =0 >@30=87<. �0I8B0 >B 8=D@072C:0. 
20 ';LB@072C:. �>7459AB285 =0 >@30=87<. �0I8B0 >B C;LB@072C:0. 
21 -;5:B@>157>?0A=>ABL. %@54AB20 70I8BK. 
22 %B0B8G5A:>5 M;5:B@8G5AB2>. �0I8B0 >B AB0B8G5A:>3> M;5:B@8G5AB20. 
23  >;=8570I8B0. $5:><5=40F88 =0A5;5=8N ?> ?>2545=8N ?@8 3@>75. 
24 -;5:B@><03=8B=K5 ?>;O. �>7459AB285 =0 >@30=87<. �0I8B0 >B - #. 
25 "@30=870F8O @01>G53> <5AB0 ?@8 @01>B5 A #-� . 
26 �075@=>5 87;CG5=85. �0I8B0 >B 459AB28O ;075@=>3> 87;CG5=8O. 
27"A25I5=85 @01>G53> <5AB0: 284K, =>@<0 >A25I5==>AB8, B@51>20=8O 
157>?0A=>AB8. 

28 �>=878@CNI55 87;CG5=85. �0I8B0 >B 87;CG5=89.  
�@8B5@88 >F5=:8: 

─ 2;045=85 B5@<8=>;>3859 48AF8?;8=K;  
─ C<5=85 3@0<>B=> 8=B5@?@5B8@>20BL B5>@5B8G5A:89 <0B5@80;, 4020BL 
?>OA=5=8O (?@8<5@K), 8A?>;L7>20BL @07;8G=K5 D>@<K <KA;8B5;L=>9 
45OB5;L=>AB8 (0=0;87, A8=B57, >F5=820=85, A@02=5=85, >1>1I5=85 8 B.?.); 

─ 3@0<>B=0O, ;0:>=8G=0O, 4>ABC?=0O 8 ?>=OB=0O @5GL 8 4@.  
"F5=>G=0S H:0;0 
"F5=:0 "�0GB5=>" 2KAB02;O5BAO , 5A;8 ABC45=B, >1=0@C68205B 2A5AB>@>==55, 
A8AB5<0B8G5A:>5 8 3;C1>:>5 7=0=85 CG51=>3> 8 =>@<0B82=>3> <0B5@80;0, C<5NI89 
A2>1>4=> 2K?>;=OBL 7040=8O, ?@54CA<>B@5==K5 ?@>3@0<<>9, CA2>82H89 >A=>2=CN 
8 7=0:><K9 A 4>?>;=8B5;L=>9 ;8B5@0BC@>9, @5:><5=4>20==>9 :0D54@>9. &0:65 
>F5=:0 «70GB5=>» 2KAB02;O5BAO ABC45=B0<, >1=0@C682H8< ?>;=>5 7=0=85 CG51=>3> 
<0B5@80;0, CA?5H=> 2K?>;=ONI8< ?@54CA<>B@5==K5 2 ?@>3@0<<5 7040=8O, 
CA2>82H8< >A=>2=CN ;8B5@0BC@C, @5:><5=4>20==CN :0D54@>9, 45<>=AB@8@CNI85 
A8AB5<0B8G5A:89 E0@0:B5@ 7=0=89 ?> 48AF8?;8=5 8 A?>A>1=K5 : 8E 



A0<>AB>OB5;L=><C ?>?>;=5=8N 8 >1=>2;5=8N 2 E>45 40;L=59H59 CG51=>9 @01>BK 
8 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8. 
"F5=:0 "!5 70GB5=>" 2KAB02;O5BAO ABC45=B0<,  >1=0@C682H8< ?@>15;K 2 7=0=8OE 
>A=>2=>3> CG51=>3> <0B5@80;0, 4>?CA:0NI8< ?@8=F8?80;L=K5 >H81:8 2 
2K?>;=5=88 ?@54CA<>B@5==KE ?@>3@0<<>9 7040=89. &0:>9 >F5=:8 70A;C6820NB 
>B25BK ABC45=B>2, =>AOI85 =5A8AB5<0B878@>20==K9, >B@K2>G=K9, ?>25@E=>AB=K9 
E0@0:B5@, :>340 ABC45=B =5 ?>=8<05B ACI5AB20 87;0305<KE 8< 2>?@>A>2, GB> 
A2845B5;LAB2C5B > B><, GB> ABC45=B =5 <>65B 40;LH5 ?@>4>;60BL >1CG5=85 8;8 
?@8ABC?0BL : ?@>D5AA8>=0;L=>9 45OB5;L=>AB8 157 4>?>;=8B5;L=KE 70=OB89 ?> 
A>>B25BAB2CNI59 48AF8?;8=5. 

�>?@>AO 4;S 70G5B0 
&8?>2O5 2>?@>AO: 1. *5;L 87CG5=8O 48AF8?;8=K «�57>?0A=>ABL 687=545OB5;L=>AB8»  2. +B> O2;O5BAO >1J5:B>< 87CG5=8O 48AF8?;8=K «�57>?0A=>ABL 
687=545OB5;L=>AB8»?  3. #5@5G8A;8B5 >A=>2=K5 70:>=>40B5;L=K5 0:BK ?> 157>?0A=>AB8 B@C40. 4. #5@5G8A;8B5 >A=>2=K5 =>@<0B82=K5 4>:C<5=BK ?> 157>?0A=>AB8 B@C40. 5. #5@5G8A;8B5 >@30=K D545@0;L=>3> =047>@0 2 >1;0AB8 157>?0A=>AB8 
687=545OB5;L=>AB8.  +B> B0:>5 %%�&? �7 :0:8E ?>4A8AB5< >=0 A>AB>8B. 6. "E0@0:B5@87C9B5 >A=>2=K5 284K B@C4>2>9 45OB5;L=>AB8 G5;>25:0.  7. �0:8<8 ?0@0<5B@0<8 E0@0:B5@87C5BAO D878G5A:89 B@C4 8 C<AB25==K9?  8. �0: :;0AA8D8F8@CNBAO D878G5A:85 @01>BK ?> BO65AB8.  9. #@82548B5 :;0AA8D8:0F8N CA;>289 B@C40.  10. +B> O2;O5BAO :@8B5@85< :><D>@B=>AB8 CA;>289 B@C40.  11. �>;;5:B82=K5 8 8=48284C0;L=K5 A@54AB20 70I8BK. 12.  #>=OB8O: 4570:B820F8O, 453070F8O, 4578=D5:F8O, 4578=A5:F8O, 45@0B870F8O, 
45<5@:C@870F8O. 13.  �57>?0A=>ABL 2 M:AB@5<0;L=KE A8BC0F8OE 2 1KBC. 14.  #@>D8;0:B8:0 ?@>D. 701>;520=89. 15.  $0AA;54>20=85 8 CG5B =5AG0AB=KE A;CG052. 16.  �>A. =>@<0B82=K5 ?@02>2K5 0:BK ?> >E@0=5 B@C40. 17.  "1O70==>AB8 @01>B=8:0 2 >1;0AB8 >E@0=K B@C40. 18.  �AB5AB25==0O A8AB5<0 70I8BK >B >?0A=>AB59. 19. �8G=0O 157>?0A=>ABL. 20. !51;03>?@8OB=K5  D0:B>@K A@54K >18B0=8O. 21.  #@>D8;0:B8G5A:85 <5@>?@8OB8O ?> 70I8B5 >B >?0A=>AB59. 22.  (0:B>@K C25;8G820NI85 M;5:B@>>?0A=>ABL. 23.  #5@20O ?><>IL ?@8 ?>@065=88 M;5:B@8G5A:8< B>:><. 24. �0:85 <8:@>:;8<0B8G5A:85 CA;>28O =07K20NBAO >?B8<0;L=K<8? �0:85 
<8:@>:;8<0B8G5A:85 CA;>28O =07K20NBAO 4>?CAB8<K<8?  25. +B> B0:>5 B5@<>@53C;OF8O >@30=87<0 G5;>25:0?  26. +5< >?@545;O5BAO B5?;>2>5 A>AB>O=85 >@30=87<0?  27. �0:85 ?0@0<5B@K <8:@>:;8<0B0 2;8ONB =0 @01>B>A?>A>1=>ABL G5;>25:0? 
�0:8<8 ?@81>@0<8 >=8 87<5@ONBAO? 28. #5@5G8A;8B5 >A=>2=K5 E0@0:B5@8AB8:8 >A25I5=8O.  



29. #>OA=8B5 284K ?@>872>4AB25==>3> >A25I5=8O. 30. +B> O2;O5BAO 8AB>G=8:>< 8A:CAAB25==>3> >A25I5=8O. �84K ;0<?. 31. !07>28B5 D0:B>@K, >?@545;ONI85 7@8B5;L=K9 :><D>@B.  32. +B> ?>=8<05BAO ?>4 0=B@>?><5B@8G5A:>9 A>2<5AB8<>ABLN G5;>25:0 8 <0H8=K? 33. +B> ?>=8<05BAO ?>4 A5=A><>B>@=>9 A>2<5AB8<>ABLN G5;>25:0 8 <0H8=K? 34. +B> ?>=8<05BAO ?>4 M=5@35B8G5A:>9 A>2<5AB8<>ABLN G5;>25:0 8 <0H8=K?  35. +B> ?>=8<05BAO ?>4 ?A8E>D878>;>38G5A:>9 A>2<5AB8<>ABLN G5;>25:0 8 
<0H8=K? 36. �09B5 >1ICN :;0AA8D8:0F8N >?0A=>AB59.  37. !0 :0:85 3@C??K 45;OBAO >?0A=K5 8 2@54=K5 D0:B>@K ?@>872>4AB25==>9 
A@54K?  38. �0:85 D0:B>@K >B=>AOBAO : D878G5A:8<? #@82548B5 ?@8<5@K.  39. �0:85 D0:B>@K >B=>AOBAO : E8<8G5A:8<? #@82548B5 ?@8<5@K.  40. �0:85 D0:B>@K >B=>AOBAO : ?A8E>D878>;>38G5A:8<? #@82548B5 ?@8<5@K.  41. "?8H8B5 ?@>F5AA 845=B8D8:0F88 >?0A=KE 8 2@54=KE ?@>872>4AB25==KE 
D0:B>@>2.  42. � Gё< A>AB>8B >A=>2=>5 CA;>285 157>?0A=>AB8 2 7>=5 ?@51K20=8O G5;>25:0? +B> 
B0:>5 #��, #�'?  43. �0: 2;8O5B 281@0F8O =0 >@30=87< G5;>25:0?  44. !07>28B5 >A=>2=K5 ?0@0<5B@K, E0@0:B5@87CNI85 281@0F8N.  45. !07>28B5 >A=>2=K5 A?>A>1K 70I8BK >B 281@0F88.  46. +B> B0:>5 0:CAB8G5A:85 :>;510=8O? �0: 2;8O5B HC< =0 >@30=87< G5;>25:0?  47. !07>28B5 >A=>2=K5 A?>A>1K 70I8BK >B HC<0.  48. !07>28B5 >A=>2=K5 ?0@0<5B@K, E0@0:B5@87CNI85 2>7459AB285 HC<0.  49. #5@5G8A;8B5 284K 2>7459AB28O M;5:B@8G5A:>3> B>:0 =0 >@30=87< G5;>25:0.  50. �0:85 284K ?>@065=8O 2K7K205B M;5:B@8G5A:89 B>: 2 >@30=87<5 G5;>25:0?  51. �0:85 ?0@0<5B@K >?@545;ONB 8AE>4 ?>@065=8O M;5:B@8G5A:8< B>:><? 52. +5< >?@545;O5BAO M;5:B@8G5A:>5 A>?@>B82;5=85 B5;0 G5;>25:0?  53. �0:85 <5@>?@8OB8O ?@>2>4OB 4;O 70I8BK >B ?>@065=8O M;5:B@8G5A:8< B>:><? 54. �0:85 M;5:B@>70I8B=K5 A@54AB20 �K 7=05B5?  
,8D@ 8 A>45@60=85 
:><?5B5=F88 �=48:0B>@ :><?5B5=F88 (H8D@, 

A>45@60=85) !><5@0 2>?@>A>2 
(87 

?@54AB02;5==>3> 
A?8A:0) 

'�-7. %?>A>15= 
?>445@6820BL 4>;6=K9 
C@>25=L D878G5A:>9 
?>43>B>2;5==>AB8 4;O 
>15A?5G5=8O ?>;=>F5==>9 
A>F80;L=>9 8 
?@>D5AA8>=0;L=>9 
45OB5;L=>AB8.   '�-7.1. �K18@05B 

74>@>2L5A15@530NI85 B5E=>;>388 
4;O ?>445@60=8O 74>@>2>3> 
>1@070 687=8 A CG5B>< 
D878>;>38G5A:8E >A>15==>AB59 
>@30=87<0. 1-54 '�-7.2.  #;0=8@C5B A2>5 @01>G55 8 
A2>1>4=>5 2@5<O 4;O 
>?B8<0;L=>3> A>G5B0=8O 
D878G5A:>9 8 C<AB25==>9 
=03@C7:8 8 >15A?5G5=8O 
@01>B>A?>A>1=>AB8. 



'�-7.3. %>1;N405B 8 
?@>?030=48@C5B =>@<K 74>@>2>3> 
>1@070 687=8 2 @07;8G=KE 
687=5==KE A8BC0F8OE 8 2 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8. 

'�-8. %?>A>15= A>74020BL 
8 ?>445@6820BL 2 
?>2A54=52=>9 687=8 8 2 
?@>D5AA8>=0;L=>9 
45OB5;L=>AB8 157>?0A=K5 
CA;>28O 
687=545OB5;L=>AB8 4;O 
A>E@0=5=8O ?@8@>4=>9 
A@54K, >15A?5G5=8O 
CAB>9G82>3> @0728B8O 
>1I5AB20, 2 B>< G8A;5 ?@8 
C3@>75 8 2>7=8:=>25=88 
G@572KG09=KE A8BC0F89 8 
2>5==KE :>=D;8:B>2 

'�-8.1. �=0;878@C5B D0:B>@K 
2@54=>3> 2;8O=8O =0 
687=545OB5;L=>ABL M;5<5=B>2 
A@54K >18B0=8O (B5E=8G5A:8E 
A@54AB2, B5E=>;>38G5A:8E 
?@>F5AA>2, <0B5@80;>2, 740=89 8 
A>>@C65=89, ?@8@>4=KE 8 
A>F80;L=KE O2;5=89). 1-54 '�-8.2. �45=B8D8F8@C5B >?0A=K5 
8 2@54=K5 D0:B>@K 2 @0<:0E 
>ACI5AB2;O5<>9 45OB5;L=>AB8 
'�-8.3. �KO2;O5B ?@>1;5<K, 
A2O70==K5 A =0@CH5=8O<8 
B5E=8:8 157>?0A=>AB8 =0 @01>G5< 
<5AB5; ?@54;0305B <5@>?@8OB8OE 
?> ?@54>B2@0I5=8N 
G@572KG09=KE A8BC0F89. 
'�-8.4. $07JOA=O5B ?@028;0 
?>2545=8O ?@8 2>7=8:=>25=88 
G@572KG09=KE A8BC0F89 
?@8@>4=>3> 8 B5E=>35==>3> 
?@>8AE>645=8O; >:07K205B 
?5@2CN ?><>IL, >?8AK205B 
A?>A>1K CG0AB8O 2 70I8B=KE 8 
2>AAB0=>28B5;L=KE <5@>?@8OB8OE 
(2 B>< G8A;5 ?@8 C3@>75 
2>7=8:=>25=8O 2>5==KE 
:>=D;8:B>2). 

"#�-1. %?>A>15= @5H0BL 
?@>872>4AB25==K5 8 (8;8) 
8AA;54>20B5;LA:85 7040G8 
?@>D5AA8>=0;L=>9 
45OB5;L=>AB8 =0 >A=>25 
DC=40<5=B0;L=KE 7=0=89 2 
>1;0AB8 35>45788.  "#�-1.9. "F5=8205B 2>7459AB28O 

B5E=>35==KE D0:B>@>2 =0 
A>AB>O=85 >:@C60NI59 A@54K. 1-54  

�@8B5@88 >F5=:8: 
─ 2;045=85 B5@<8=>;>3859 48AF8?;8=K;  
─ C<5=85 3@0<>B=> 8=B5@?@5B8@>20BL B5>@5B8G5A:89 <0B5@80;, 4020BL 
?>OA=5=8O (?@8<5@K), 8A?>;L7>20BL @07;8G=K5 D>@<K <KA;8B5;L=>9 
45OB5;L=>AB8 (0=0;87, A8=B57, >F5=820=85, A@02=5=85, >1>1I5=85 8 B.?.); 

─ 3@0<>B=0O, ;0:>=8G=0O, 4>ABC?=0O 8 ?>=OB=0O @5GL 8 4@. 



 
"F5=>G=0S H:0;0 
"F5=:0 "�0GB5=>" 2KAB02;O5BAO ABC45=BC, 5A;8 ABC45=B, >1=0@C682H89 
2A5AB>@>==55, A8AB5<0B8G5A:>5 8 3;C1>:>5 7=0=85 CG51=>3> 8 =>@<0B82=>3> 
<0B5@80;0, C<5NI89 A2>1>4=> 2K?>;=OBL 7040=8O, ?@54CA<>B@5==K5 ?@>3@0<<>9, 
CA2>82H89 >A=>2=CN 8 7=0:><K9 A 4>?>;=8B5;L=>9 ;8B5@0BC@>9, 
@5:><5=4>20==>9 :0D54@>9. 
"F5=:0 "!5 70GB5=>" 2KAB02;O5BAO ABC45=B0<, >1=0@C682H8< ?@>15;K 2 7=0=8OE 
>A=>2=>3> CG51=>3> <0B5@80;0, 4>?CA:0NI8< ?@8=F8?80;L=K5 >H81:8 2 
2K?>;=5=88 ?@54CA<>B@5==KE ?@>3@0<<>9 7040=89. &0:>9 >F5=:8 70A;C6820NB 
>B25BK ABC45=B>2, =>AOI85 =5A8AB5<0B878@>20==K9, >B@K2>G=K9, ?>25@E=>AB=K9 
E0@0:B5@, :>340 ABC45=B =5 ?>=8<05B ACI5AB20 87;0305<KE 8< 2>?@>A>2, GB> 
A2845B5;LAB2C5B > B><, GB> ABC45=B =5 <>65B 40;LH5 ?@>4>;60BL >1CG5=85 8;8 
?@8ABC?0BL : ?@>D5AA8>=0;L=>9 45OB5;L=>AB8 157 4>?>;=8B5;L=KE 70=OB89 ?> 
A>>B25BAB2CNI59 48AF8?;8=5. 

&8?>2O5 :>=B@>;P=O5 7040=8S 4;S ?@0:B8G5A:8E @01>B 
&8?>2O5 :>=B@>;P=O5 7040=8S (7040G8)4: 
"A=>2=O5 E0@0:B5@8AB8:8 >A25I5==>AB8. $0AG5B 8A:CAAB25==>3> 

>A25I5=8S  
#>402;ONI89 >1J5< 8=D>@<0F88 (1>;55 80%)  G5;>25: ?>;CG05B A ?><>ILN 
>@30=>2 7@5=8O. %;54>20B5;L=>,  2>?@>A >1 >A25I5==>AB8 =0 @01>G5< <5AB5 25AL<0 
2065=.   
�A=>2=K5 A25B>B5E=8G5A:85 E0@0:B5@8AB8:8:  
cв5B>в>9 ?>B>: (( ;< ,  ;N<5= ) – MB> M=5@38O M;5:B@><03=8B=>3> 87;CG5=8O 
G5@57 ?@>872>;L=CN ?;>I04L 2 548=8FC 2@5<5=8 , ;560I53> 2 2848<>< 480?07>=5 
( λ=0,36 – 0,76 <:<); 
>Aв5щ5==>ABL Е( ;: , ;N:A )->B=>H5=85 A25B>2>3> ?>B>:0 ( : >A25I05<>9 
?;>I048 S:  �=( /S,  
A8;а Aв5Bа I (:�, :0=45; ) – ?@>AB@0=AB25==0O ?;>B=>ABL A25B>2>3> ?>B>:0 I=$/Ω, 
345 Ω -  B5;5A=K9 C3>; ( >B=>H5=85 ?;>I048, :>B>@CN :>=CA 2K@5705B =0 
?>25@E=>AB8 AD5@K : :204@0BC @048CA0 MB>9 AD5@K );  
Aв5B>вая >B4аGа  ψ = (/$(;</�B ) , 345 $ –?>42>48<0O <>I=>ABL ;  
я@:>ABL(:�/<2) - L=I/Scosα,345 α –C3>; <564C  =0?@02;5=85< 87;CG5=8O 8 
=>@<0;LN : 87;CG0NI59 ?;>A:>AB8 ; 
:>=B@аAB=>ABL- (157@07<5@=0O 25;8G8=0) LDL>LDK −

=   , 345 LD– O@:>ABL D>=0 , L0–O@:>ABL >1J5:B0 : ?@8 0,5 f � f 1 – 1>;LH>9 :>=B@0AB ; ?@8 0,2 f � f 0,5 - 
A@54=89 :>=B@0AB; ?@8 � f0,2 –<0;K9 :>=B@0AB ;  
:>MDD8F85=B >B@а65=8я (E0@0:B5@87C5B D>=) σ–>B=>H5=85 ?040NI53> ?>B>:0 : 
>B@065==><C ?>B>:C : ?@8 0,4 f σ f 1 – A25B;K9 D>= ; ?@8 0,2  f σ f 0,4 – A@54=89 
D>= ; ?@8 σ f 0,2 – B5<=K9 D>= ;   4 #@8 >D>@<;5=88 B8?>2KE 7040G 4>?CA:05BAO 2K45;OBL 7040G8 ?> >B45;L=K< @0745;0< (B5<0<) 
48AF8?;8=K, 0 B0:65 7040G8 4;O @07;8G=KE D>@< 8 284>2 :>=B@>;O. 



:>MDD8F85=B ?C;LAаF89 >Aв5щ5==>AB8, %: 1002 minmax 

−

=
A@EEEК? , 

345 Emax, E min, E A@- <0:A8<0;L=0O, <8=8<0;L=0O 8 A@54=OO >A25I5==>AB8 70 
?5@8>4 :>;510=8O =0?@O65=8O ?8B0=8O.   

�040G0 1 $0AAG8B0BL <>I=>ABL >A25B8B5;L=>9 CAB0=>2:8 ?@>872>4AB25==>3> 
?><5I5=8O (B01; 1).  �;O @0AG5B0 ?@8=OBL h@=0,75, hA=1<. $0A?@545;8BL 
A25B8;L=8:8 2 ?@>872>4AB25==>< ?><5I5=88 8 >?@545;8BL :>;8G5AB2> ;0<?. 
�KG8A;8BL ?;>I04L ?><5I5=8O 8 8=45:A D>@<K  ?><5I5=8O. "?@545;8BL ?> 
B01;.3 7=0G5=85 :>MDD8F85=B0 8A?>;L7>20=8O >A25B8B5;L=>9 CAB0=>2:8. 
$0AAG8B0BL A25B>2>9 ?>B>: 8 ?> ?>;CG5==><C 7=0G5=8N ?>4>1@0BL AB0=40@B=CN 
;0<?C (B01;8F0 4). "?@545;8BL <>I=>ABL >A25B8B5;L=>9 CAB0=>2:8.   
&01;8F0 1. �0@80=BK 4;O A0<>AB>OB5;L=>9 @01>BK 
�0 
@8 
0=B #;>I04

L 
>A25I05
<>9 
?>25@E=
>AB8, <2 !0?@O65

=85 
>A25B8B5
;L=>9 
A5B8, � �>MDD8F85=B

K &8? 
?@>65
:B>@0 �0<?0 ?@>65:B>@0 %25B>2>9 

?>B>: 
;0<?K, ;<  0:A8<0;L=

0O A8;0 A25B0 
?@>65:B>@0, 
:4  8=8 

<0;L=0
O 
=>@<8
@C 
5<0O 
>A25I5
= 
=>ABL, 
;: �? �7 &8?  >I=

>ABL , 
�B 1 110*80 127 1,3 1,2 #�%-45 !�127-1000 1000 19500 200000 3 2 120*90 220 1,3 1,2 #�%-35 !�220-500 500 8300 50000 3 3 130*100 127 1,3 1,2 #�%-35 !�220-500 500 9100 85000 3 4 95*65 220 1,1 1 #�%-45 !�127-1000 1000 16180 130000 2,5 5 105*75 127 1,1 1 #�%-45 !�127-1000 1000 19500 200000 2,5 6 115*85 220 1,1 1 #�%-35 !�220-500 500 8300 50000 2,5 7 125*95 127 1,1 1 #�%-35 !�127-1000 1000 9100 85000 2,5 8 140*110 220 1,15 1,1 #�%-45 !�127-1000 1000 16180 130000 2 9 145*115 127 1,15 1,1 #�%-45 !�127-1000 1000 19500 200000 2 10 150*120 220 1,15 1,1 #�%-35 !�220-500 500 8300 50000 2  

':070=8S : @5H5=8R 7040G8. 1. $0A?@545;8BL A25B8;L=8:8 2 ?@>872>4AB25==>< ?><5I5=88 8 >?@545;8BL 
:>;8G5AB2> ;0<?.  2. "?@545;8BL 7=0G5=85 h- 2KA>BC ?>425A0 A25B8;L=8:>2 =04 ?>;><. 3. $0AAG8B0BL  @0AAB>O=85 <564C A25B8;L=8:0<8 8;8 8E @O40<8 L. $0AAB>O=85 >B 
AB5= l, >?@545;8BL 7=0G5=8O LA 8 LB. 4.  �KG8A;8BL ?;>I04L ?><5I5=8O 5. "?@545;8BL 8=45:A ?><5I5=8O . 



6. !09B8 ?> B01;. 3 7=0G5=85 :>MDD8F85=B0 8A?>;L7>20=8O >A25B8B5;L=>9 
CAB0=>2:8. 7.  "?@545;8BL A25B>2>9 ?>B>: ?> D>@<C;5 6. 8.  #>4>1@0BL ?> ?>;CG5==><C A25B>2><C ?>B>:C AB0=40@B=CN ;0<?C ?> B01;.4 8 
>?@545;8BL <>I=>ABL >A25B8B5;L=>9 CAB0=>2:8.   
�040G0 2 $0AG5B ?@>65:B>@=>3> >A25I5=8S 
�;O >A25I5=8O AB@>8B5;L=KE ?;>I04>:, A:;04A:8E B5@@8B>@89 8 =0@C6=KE 

?@>872>4AB25==KE CAB0=>2>: G0AB> 8A?>;L7C5BAO ?@>65:B>@=>5 >A25I5=85. $0AG5B 
?@>65:B>@=>9 CAB0=>2:8 A2>48BAO : >?@545;5=8N :>;8G5AB20 ?@>65:B>@>2, 
2KA>BK CAB0=>2:8 ?@>65:B>@=KE <0GB, >?@545;5=8N C3;>2 =0:;>=0 ?@>65:B>@>2 2 
25@B8:0;L=>9 8 3>@87>=B0;L=>9 ?;>A:>ABOE. $0AG5B ?@>2>48BAO  =0 >A=>25 
=>@<8@C5<>9 >A25I5==>AB8 2 3>@87>=B0;L=>9 ?;>A:>AB8. 
&01;8F0 2. &5E=8G5A:85 40==K5 ?@>65:B>@>2 
&8? �0<?0  0:A8- 

<0;L=0O 
A8;0 A25B0, 
:4 !08- 

<5=LH0O 
2KA>B0 
CAB0=>2:8 
?@>65:B>@0, <  '3;K @0AA5O=8O, 3@04. �>MDD8F85=BK 

&8? !0?@O- 
65=85, �  >I- 

=>ABL, �B � 
3>@87. 
?;>A:.  � 

25@B8:. 
?;>A: m n 

#�%-35 !�127-500 127 500 85000 17 ±10 ±9 0,0218 0,00107 
!�220-500 220 500 50000 13 ±10,5 ±9,5 0,038 0,00161 

#�%-45 !�127-1000 127 1000 200000 26 ±11 ±9,5 0,0218 0,00064 
!�220-1000 220 1000 130000 21 ±13 ±12 0,0302 0,00077 

�;O ?@>2545=8O @0AG5B0 ?@>65:B>@=>9 CAB0=>2:8 =5>1E>48<>: 
1."?@545;8BL >1I89 A25B>2>9 ?>B>: 4;O >A25I5=8O B5@@8B>@88 ?> D>@<C;5: 
F= E<*S*K7*K?                                                                                                      
345 E<- <8=8<0;L=0O 3>@87>=B0;L=0O >A25I5==>ABL, ;: S- ?;>I04L >A25I05<>9 B5@@8B>@88, <2 
K7-:>MDD8F85=B 70?0A0, CG8BK20NI89 70?K;5=85 ?@>65:B>@0 8 AB0@5=85 ;0<? 
K? – :>MDD8F85=B, CG8BK20NI89 ?>B5@8 A25B0 2 7028A8<>AB8 >B :>=D83C@0F88 
>A25I05<KE ?;>I0459. 
2. !5>1E>48<>5 G8A;> ?@>65:B>@>2 >?@545;O5BAO ?> D>@<C;5: n=

?@F;F ,                                                                                                                     
345   F;- A25B>2>9 ?>B>: ;0<?K ?@>65:B>@0, ;< 
η?@  - :>MDD8F85=B ?>;57=>3> 459AB28O ?@>65:B>@0  ( >?@545;O5BAO ?> 
B5E=8G5A:>9 E0@0:B5@8AB8:5, ?@8=8<05BAO 0,35) 1. �KA>B0 CAB0=>2:8 ?@>65:B>@0: 300I<h = ,                                                                                                                       345  I< – <0:A8<0;L=0O >A520O A8;0 A25B0 ?@>65:B>@0, :4 2. "?B8<0;L=K9 C3>; =0:;>=0 >?B8G5A:>9 >A8  ?@>65:B>@0, >15A?5G820NI89 
<0:A8<0;L=CN ?;>I04L A25B>2>3> M;;8?A0 2 3>@87>=B0;L=>9 ?;>A:>AB8: 



3/20sin Enm0rc += ,                                                                                                  
345 m,n – :>MDD8F85=BK C3;>2 @0AA5O=8O ?@>65:B>@0 2 3>@87>=B0;L=>9 8 
25@B8:0;L=>9 ?;>A:>AB8 A>>B25BAB25==>. E0-  CA;>2=0O >A25I5==>ABL M;;8?A0 ?@8 2KA>B5 CAB0=>2:8 ?@>65:B>@0 1 <  E0 =1/2*К7*Е<*h                                                                                                           
345 h-2KA>B0 CAB0=>2:8 ?@>65:B>@0                                                                        

&01;8F0 3. �040=8O 4;O A0<>AB>OB5;L=>9 @01>BK 
�0@8- 
0=B #;>I04L 

>A25- 
I05<>9 
?>25@E- 
=>AB8, <2 !0?@O- 

65=85 
>A25B8- 
B5;L=>9 
A5B8, � �>MDD8- 

F85=BK &8? 
?@>65:- 
B>@0 �0<?0 ?@>65:B>@0  %25B>- 

2>9 ?>B>: 
;0<- 
?K,;<  0:A8- 

<0;L=0O 
A8;0  
A25B0  
?@>65:- 
B>@0, :4  8=8<. 

>A25I5
=- 
=>ABL, 
;: �? �7 &8?  >I- 

=>ABL,�B 1 110*80 127 1,3 1,2 #�%-45 !�127-1000 1000 19500 200000 3 2 120*90 220 1,3 1,2 #�%-35 !�220-500 500 8300 50000 3 3 130*100 127 1,3 1,2 #�%-35 !�220-500 500 9100 85000 3 4 95*65 220 1,1 1 #�%-45 !�127-1000 1000 16180 130000 2,5 5 105*75 127 1,1 1 #�%-45 !�127-1000 1000 19500 200000 2,5 6 115*85 220 1,1 1 #�%-35 !�220-500 500 8300 50000 2,5 7 125*95 127 1,1 1 #�%-35 !�220-500 500 9100 85000 2,5 8 140*110 220 1,15 1,1 #�%-45 !�127-1000 1000 16180 130000 2 9 145*115 127 1,15 1,1 #�%-45 !�127-1000 1000 19500 200000 2 10 150*120 220 1,15 1,1 #�%-35 !�220-500 500 8300 50000 2  
�040=8O 4;O ?@0:B8G5A:8E 70=OB89 ?@54AB02;5=K 2 <5B>48G5A:8E C:070=8OE 614.842.84 -  54  5B>48G5A:85 C:070=8O : 2K?>;=5=8N @0745;0 

"#>60@>157>?0A=>ABL" 2 ?@0:B8G5A:8E 8 :>=B@>;L=KE @01>B0E ?> 48AF8?;8=5 "�57>?0A=>ABP 687=545SB5;P=>AB8" / /@>A;. 3>A. B5E=. C=-B, �0D. ""E@0=0 B@C40 8 
?@8@>4K" ; A>AB.: ". #. (8;8??>20, �. �. (@>;>20, !. %. /<0=8=0. - /@>A;02;L, 2010. - 23 A.                                                                                                                                         3. 658.382.3- 54  5B>48G5A:85 C:070=8O : 2K?>;=5=8N :>=B@>;L=>9 
@01>BK ?> 48AF8?;8=5 "�57>?0A=>ABP 687=545SB5;P=>AB8" / /@>A;. 3>A. B5E=. C=-
B, �0D. ""E@0=0 B@C40 8 ?@8@>4K" ; A>AB. ". #. (8;8??>20. - /@>A;02;L, 2010. - 38 
A.                                                          

,8D@ 8 A>45@60=85 
:><?5B5=F88 �=48:0B>@ :><?5B5=F88 (H8D@, 

A>45@60=85) !><5@0 2>?@>A>2 
(87 

?@54AB02;5==>3> 
A?8A:0) 

'�-7. %?>A>15= 
?>445@6820BL 4>;6=K9 
C@>25=L D878G5A:>9 
?>43>B>2;5==>AB8 4;O 

'�-7.1. �K18@05B 
74>@>2L5A15@530NI85 B5E=>;>388 
4;O ?>445@60=8O 74>@>2>3> 
>1@070 687=8 A CG5B>< 

1-10 



>15A?5G5=8O ?>;=>F5==>9 
A>F80;L=>9 8 
?@>D5AA8>=0;L=>9 
45OB5;L=>AB8.   D878>;>38G5A:8E >A>15==>AB59 

>@30=87<0. 
'�-7.2.  #;0=8@C5B A2>5 @01>G55 8 
A2>1>4=>5 2@5<O 4;O 
>?B8<0;L=>3> A>G5B0=8O 
D878G5A:>9 8 C<AB25==>9 
=03@C7:8 8 >15A?5G5=8O 
@01>B>A?>A>1=>AB8. 
'�-7.3. %>1;N405B 8 
?@>?030=48@C5B =>@<K 74>@>2>3> 
>1@070 687=8 2 @07;8G=KE 
687=5==KE A8BC0F8OE 8 2 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8. 

'�-8. %?>A>15= A>74020BL 
8 ?>445@6820BL 2 
?>2A54=52=>9 687=8 8 2 
?@>D5AA8>=0;L=>9 
45OB5;L=>AB8 157>?0A=K5 
CA;>28O 
687=545OB5;L=>AB8 4;O 
A>E@0=5=8O ?@8@>4=>9 
A@54K, >15A?5G5=8O 
CAB>9G82>3> @0728B8O 
>1I5AB20, 2 B>< G8A;5 ?@8 
C3@>75 8 2>7=8:=>25=88 
G@572KG09=KE A8BC0F89 8 
2>5==KE :>=D;8:B>2 

'�-8.1. �=0;878@C5B D0:B>@K 
2@54=>3> 2;8O=8O =0 
687=545OB5;L=>ABL M;5<5=B>2 
A@54K >18B0=8O (B5E=8G5A:8E 
A@54AB2, B5E=>;>38G5A:8E 
?@>F5AA>2, <0B5@80;>2, 740=89 8 
A>>@C65=89, ?@8@>4=KE 8 
A>F80;L=KE O2;5=89). 1-10 '�-8.2. �45=B8D8F8@C5B >?0A=K5 
8 2@54=K5 D0:B>@K 2 @0<:0E 
>ACI5AB2;O5<>9 45OB5;L=>AB8 
'�-8.3. �KO2;O5B ?@>1;5<K, 
A2O70==K5 A =0@CH5=8O<8 
B5E=8:8 157>?0A=>AB8 =0 @01>G5< 
<5AB5; ?@54;0305B <5@>?@8OB8OE 
?> ?@54>B2@0I5=8N 
G@572KG09=KE A8BC0F89. 
'�-8.4. $07JOA=O5B ?@028;0 
?>2545=8O ?@8 2>7=8:=>25=88 
G@572KG09=KE A8BC0F89 
?@8@>4=>3> 8 B5E=>35==>3> 
?@>8AE>645=8O; >:07K205B 
?5@2CN ?><>IL, >?8AK205B 
A?>A>1K CG0AB8O 2 70I8B=KE 8 
2>AAB0=>28B5;L=KE <5@>?@8OB8OE 
(2 B>< G8A;5 ?@8 C3@>75 
2>7=8:=>25=8O 2>5==KE 
:>=D;8:B>2). 



"#�-1. %?>A>15= @5H0BL 
?@>872>4AB25==K5 8 (8;8) 
8AA;54>20B5;LA:85 7040G8 
?@>D5AA8>=0;L=>9 
45OB5;L=>AB8 =0 >A=>25 
DC=40<5=B0;L=KE 7=0=89 2 
>1;0AB8 35>45788.  "#�-1.9. "F5=8205B 2>7459AB28O 

B5E=>35==KE D0:B>@>2 =0 
A>AB>O=85 >:@C60NI59 A@54K. 1-10  

�@8B5@88 >F5=:8: 
─ C<5=85 A>AB028BL 0;3>@8B< @5H5=8O 7040G8;  
─ C<5=85 8A?>;L7>20BL @07;8G=K5 D>@<K <KA;8B5;L=>9 45OB5;L=>AB8 (0=0;87, 
A8=B57, >F5=820=85, A@02=5=85, >1>1I5=85 8 B.?.); 

─ C<5=85 ?@8<5=8BL B5>@5B8G5A:85 7=0=8O ?> 48AF8?;8=5 4;O @5H5=8O 
?>AB02;5==>9 7040G8; 

─ 3@0<>B=>5, ;0:>=8G=>5, ?>A;54>20B5;L=>5 87;>65=85 @5H5=8O 7040G8 2 
A>>B25BAB288 A ?@8=OBK< 0;3>@8B<>< 8 ?@.; 

─ =0E>645=85 ?@028;L=>3> @5H5=8O (>B25B0) 7040G8.  
"F5=>G=0S H:0;0 
"F5=:0 "�0GB5=>" >F5=:>9 «70GB5=>» >F5=820NBAO >B25BK ABC45=B>2, ?>:0702H8E 
7=0=85 >A=>2=>3> CG51=>3> <0B5@80;0 2 >1J5<5, =5>1E>48<>< 4;O 40;L=59H59 
CG51K 8 2 ?@54AB>OI59 @01>B5 ?> ?@>D5AA88, A?@02;ONI8EAO A 2K?>;=5=85< 
7040=89, ?@54CA<>B@5==KE ?@>3@0<<>9, => 4>?CAB82H8< ?>3@5H=>AB8 2 >B25B5 =0 
M:70<5=5 8 ?@8 2K?>;=5=88 :>=B@>;L=KE 7040=89, =5 =>AOI85 ?@8=F8?80;L=>3> 
E0@0:B5@0, :>340 CAB0=>2;5=>, GB> ABC45=B >1;0405B =5>1E>48<K<8 7=0=8O<8 4;O 
?>A;54CNI53> CAB@0=5=8O C:070==KE ?>3@5H=>AB59 ?>4 @C:>2>4AB2>< 
?@5?>4020B5;O. 
"F5=:0 "!5 70GB5=>" 2KAB02;O5BAO ABC45=B0<, 5A;8 >1=0@C682H8< ?@>15;K 2 
7=0=8OE >A=>2=>3> CG51=>3> <0B5@80;0, 4>?CA:0NI8< ?@8=F8?80;L=K5 >H81:8 2 
2K?>;=5=88 ?@54CA<>B@5==KE ?@>3@0<<>9 7040=89. &0:>9 >F5=:8 70A;C6820NB 
>B25BK ABC45=B>2, =>AOI85 =5A8AB5<0B878@>20==K9, >B@K2>G=K9, ?>25@E=>AB=K9 
E0@0:B5@, :>340 ABC45=B =5 ?>=8<05B ACI5AB20 87;0305<KE 8< 2>?@>A>2, GB> 
A2845B5;LAB2C5B > B><, GB> ABC45=B =5 <>65B 40;LH5 ?@>4>;60BL >1CG5=85 8;8 
?@8ABC?0BL : ?@>D5AA8>=0;L=>9 45OB5;L=>AB8 157 4>?>;=8B5;L=KE 70=OB89 ?> 
A>>B25BAB2CNI59 48AF8?;8=5 

&8?>2O5 :>=B@>;P=O5 7040=8S 4;S ;01>@0B>@=OE @01>B 
�01>@0B>@=0O @01>B0 №1  5B5>@>;>38G5A:85 CA;>28O ?@>872>4AB25==>9 A@54K. 
�01>@0B>@=0O @01>B0 № 2 . #@>872>4AB25==>5 >A25I5=85 
�01>@0B>@=0O @01>B0  № 3 �=0;87 2>74CE0 =0 A>45@60=85 2@54=KE 25I5AB2. 
�01>@0B>@=0O @01>B0 № 4 �AA;54>20=85 HC<>2KE ?0@0<5B@>2 ?@8 @07;8G=KE 
A?>A>10E 70I8BK. 
�01>@0B>@=0O @01>B0 № 5 �AA;54>20=85 ?@>F5AA0 BCH5=8O ?;0<5=8 2 707>@5. 
�01>@0B>@=0O @01>B0 №6  "?@545;5=85 B5<?5@0BC@K 2A?KH:8 3>@NG8E 
684:>AB59.* 



*�040=8O 4;O ;01>@0B>@=KE  70=OB89 ?@54AB02;5=K 2 <5B>48G5A:8E 
C:070=8OE 614.842.84 - �54 �5B>48G5A:85 C:070=8O : 2K?>;=5=8N @0745;0 
"�>60@>157>?0A=>ABL" 2 ?@0:B8G5A:8E 8 :>=B@>;L=KE @01>B0E ?> 48AF8?;8=5 "Б57>?аA=>ABL 687=545яB5;L=>AB8" / /@>A;. 3>A. B5E=. C=-B, К0D. "�E@0=0 
B@C40 8 ?@8@>4K" ; A>AB.: �. �. $8;8??>20, Е. А. $@>;>20, �. !. /<0=8=0. - 
/@>A;02;L, 2010. - 23 A.                                                                                                                        3. 658.382.3-�54 �5B>48G5A:85 C:070=8O : 2K?>;=5=8N :>=B@>;L=>9 
@01>BK ?> 48AF8?;8=5 "Б57>?аA=>ABL 687=545яB5;L=>AB8" / /@>A;. 3>A. B5E=. 
C=-B, К0D. "�E@0=0 B@C40 8 ?@8@>4K" ; A>AB. �. �. $8;8??>20. - /@>A;02;L, 2010. - 
38 A.                                                          

,8D@ 8 A>45@60=85 
:><?5B5=F88 �=48:0B>@ :><?5B5=F88 (H8D@, 

A>45@60=85) !><5@0 
2>?@>A>2 (87 

?@54AB02;5==>3> 
A?8A:0) 

'�-7. %?>A>15= 
?>445@6820BL 4>;6=K9 
C@>25=L D878G5A:>9 
?>43>B>2;5==>AB8 4;O 
>15A?5G5=8O ?>;=>F5==>9 
A>F80;L=>9 8 
?@>D5AA8>=0;L=>9 
45OB5;L=>AB8.   '�-7.1. �K18@05B 

74>@>2L5A15@530NI85 B5E=>;>388 
4;O ?>445@60=8O 74>@>2>3> >1@070 
687=8 A CG5B>< D878>;>38G5A:8E 
>A>15==>AB59 >@30=87<0. 1-6 '�-7.2.  #;0=8@C5B A2>5 @01>G55 8 
A2>1>4=>5 2@5<O 4;O >?B8<0;L=>3> 
A>G5B0=8O D878G5A:>9 8 C<AB25==>9 
=03@C7:8 8 >15A?5G5=8O 
@01>B>A?>A>1=>AB8. 
'�-7.3. %>1;N405B 8 
?@>?030=48@C5B =>@<K 74>@>2>3> 
>1@070 687=8 2 @07;8G=KE 
687=5==KE A8BC0F8OE 8 2 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8. 

'�-8. %?>A>15= A>74020BL 
8 ?>445@6820BL 2 
?>2A54=52=>9 687=8 8 2 
?@>D5AA8>=0;L=>9 
45OB5;L=>AB8 157>?0A=K5 
CA;>28O 
687=545OB5;L=>AB8 4;O 
A>E@0=5=8O ?@8@>4=>9 
A@54K, >15A?5G5=8O 
CAB>9G82>3> @0728B8O 
>1I5AB20, 2 B>< G8A;5 ?@8 
C3@>75 8 2>7=8:=>25=88 
G@572KG09=KE A8BC0F89 8 
2>5==KE :>=D;8:B>2 

'�-8.1. �=0;878@C5B D0:B>@K 
2@54=>3> 2;8O=8O =0 
687=545OB5;L=>ABL M;5<5=B>2 A@54K 
>18B0=8O (B5E=8G5A:8E A@54AB2, 
B5E=>;>38G5A:8E ?@>F5AA>2, 
<0B5@80;>2, 740=89 8 A>>@C65=89, 
?@8@>4=KE 8 A>F80;L=KE O2;5=89). 1-6 '�-8.2. �45=B8D8F8@C5B >?0A=K5 8 
2@54=K5 D0:B>@K 2 @0<:0E 
>ACI5AB2;O5<>9 45OB5;L=>AB8 
'�-8.3. �KO2;O5B ?@>1;5<K, 
A2O70==K5 A =0@CH5=8O<8 B5E=8:8 
157>?0A=>AB8 =0 @01>G5< <5AB5; 
?@54;0305B <5@>?@8OB8OE ?> 
?@54>B2@0I5=8N G@572KG09=KE 
A8BC0F89. 
'�-8.4. $07JOA=O5B ?@028;0 



?>2545=8O ?@8 2>7=8:=>25=88 
G@572KG09=KE A8BC0F89 ?@8@>4=>3> 
8 B5E=>35==>3> ?@>8AE>645=8O; 
>:07K205B ?5@2CN ?><>IL, 
>?8AK205B A?>A>1K CG0AB8O 2 
70I8B=KE 8 2>AAB0=>28B5;L=KE 
<5@>?@8OB8OE (2 B>< G8A;5 ?@8 
C3@>75 2>7=8:=>25=8O 2>5==KE 
:>=D;8:B>2). 

"#�-1. %?>A>15= @5H0BL 
?@>872>4AB25==K5 8 (8;8) 
8AA;54>20B5;LA:85 7040G8 
?@>D5AA8>=0;L=>9 
45OB5;L=>AB8 =0 >A=>25 
DC=40<5=B0;L=KE 7=0=89 2 
>1;0AB8 35>45788.  "#�-1.9. "F5=8205B 2>7459AB28O 

B5E=>35==KE D0:B>@>2 =0 A>AB>O=85 
>:@C60NI59 A@54K. 1-6  

�@8B5@88 >F5=:8: 
─ C<5=85 A>AB028BL 0;3>@8B< @5H5=8O 7040G8;  
─ C<5=85 8A?>;L7>20BL @07;8G=K5 D>@<K <KA;8B5;L=>9 45OB5;L=>AB8 (0=0;87, 
A8=B57, >F5=820=85, A@02=5=85, >1>1I5=85 8 B.?.); 

─ C<5=85 ?@8<5=8BL B5>@5B8G5A:85 7=0=8O ?> 48AF8?;8=5 4;O @5H5=8O 
?>AB02;5==>9 7040G8; 

─ 3@0<>B=>5, ;0:>=8G=>5, ?>A;54>20B5;L=>5 87;>65=85 @5H5=8O 7040G8 2 
A>>B25BAB288 A ?@8=OBK< 0;3>@8B<>< 8 ?@.; 

─ =0E>645=85 ?@028;L=>3> @5H5=8O (>B25B0) 7040G8.  
"F5=>G=0S H:0;0 
"F5=:0 "�0GB5=>" >F5=:>9 «70GB5=>» >F5=820NBAO >B25BK ABC45=B>2, ?>:0702H8E 
7=0=85 >A=>2=>3> CG51=>3> <0B5@80;0 2 >1J5<5, =5>1E>48<>< 4;O 40;L=59H59 
CG51K 8 2 ?@54AB>OI59 @01>B5 ?> ?@>D5AA88, A?@02;ONI8EAO A 2K?>;=5=85< 
7040=89, ?@54CA<>B@5==KE ?@>3@0<<>9, => 4>?CAB82H8< ?>3@5H=>AB8 2 >B25B5 =0 
M:70<5=5 8 ?@8 2K?>;=5=88 :>=B@>;L=KE 7040=89, =5 =>AOI85 ?@8=F8?80;L=>3> 
E0@0:B5@0, :>340 CAB0=>2;5=>, GB> ABC45=B >1;0405B =5>1E>48<K<8 7=0=8O<8 4;O 
?>A;54CNI53> CAB@0=5=8O C:070==KE ?>3@5H=>AB59 ?>4 @C:>2>4AB2>< 
?@5?>4020B5;O. 

"F5=:0 "!5 70GB5=>" 2KAB02;O5BAO ABC45=B0<, 5A;8 >1=0@C682H8< ?@>15;K 
2 7=0=8OE >A=>2=>3> CG51=>3> <0B5@80;0, 4>?CA:0NI8< ?@8=F8?80;L=K5 
>H81:8 2 2K?>;=5=88 ?@54CA<>B@5==KE ?@>3@0<<>9 7040=89. &0:>9 >F5=:8 
70A;C6820NB >B25BK ABC45=B>2, =>AOI85 =5A8AB5<0B878@>20==K9, 
>B@K2>G=K9, ?>25@E=>AB=K9 E0@0:B5@, :>340 ABC45=B =5 ?>=8<05B ACI5AB20 
87;0305<KE 8< 2>?@>A>2, GB> A2845B5;LAB2C5B > B><, GB> ABC45=B =5 <>65B 
40;LH5 ?@>4>;60BL >1CG5=85 8;8 ?@8ABC?0BL : ?@>D5AA8>=0;L=>9 
45OB5;L=>AB8 157 4>?>;=8B5;L=KE 70=OB89 ?> A>>B25BAB2CNI59 48AF8?;8=5   



3  5B>48G5A:85 <0B5@80;O5  3.1 "1I85 A2545=8S > 2O1>@5 AB@C:BC@O ("%�  
"A=>2=>9 G0ABLN :>=B@>;L=>-87<5@8B5;L=KE 8 >F5=>G=KE <0B5@80;>2 2 

A>AB025 ("%� O2;ONBAO :><?5B5=B=>AB=>->@85=B8@>20==K5 7040=8O (�"�), 
?>72>;ONI85 >F5=8BL AB5?5=L 4>AB865=8O A;54CNI8E :0B53>@89 >1@07>20B5;L=KE 
F5;59 «�=0=85», «#>=8<0=85», «#@8<5=5=85», «�=0;87», «%8=B57», «"F5=:0».  

�0B53>@8O �=0=85 ?@54?>;0305B 2K?>;=5=85 >1CG0NI8<AO ?@>ABKE 
459AB28O ?> 70?><8=0=8N 8 2>A?@>872545=8N 87CG5==>3> <0B5@80;0. "1I0O G5@B0 
40==>9 :0B53>@88 – ?@8?><8=0=85 >1CG0NI8<AO A>>B25BAB2CNI8E A2545=89 
(B5@<8=>;>388, :;0AA8D8:0F89 8 :0B53>@89, :>=:@5B=KE D0:B>2, <5B>4>2 8 
?@>F54C@, >A=>2=KE ?>=OB89, ?@028; 8 ?@8=F8?>2), 2K1>@ >1J5:B0 45OB5;L=>AB8 8 
2KO2;5=85 70:>=><5@=>AB59, A2O70==KE A >1J5:B>< A8BC0F88, >?@545;5=85 
<5AB>=0E>645=8O :>=:@5B=KE M;5<5=B>2 8=D>@<0F88. #@8 MB>< 8=D>@<0F8O 
2>A?@>872>48BAO ?@0:B8G5A:8 2 B>< 65 2845, 2 :>B>@>< 1K;0 ?>;CG5=0.  

�0B53>@8O #>=8<0=85 E0@0:B5@87C5BAO ?>AB0=>2:>9 ?@>1;5<, A2O70==KE A 
>1J5:B>< 8AA;54>20=8O (87CG5=8O), ?5@540G59 8458 :0:8<-;81> A?>A>1><. %BC45=B 
?>=8<05B D0:BK, ?@028;0 8 ?@8=F8?K, ?@5>1@07C5B (B@0=AD>@<8@C5B) CG51=K9 
<0B5@80; 87 >4=>9 D>@<K 2K@065=8O 2 4@C3CN (=0?@8<5@, A;>25A=K9 <0B5@80; 2 
<0B5<0B8G5A:85 2K@065=8O), 8=B5@?@5B8@C5B <0B5@80;, AE5<K, 3@0D8:8, 
4803@0<<K, 2KB5:0NI85 87 8<5NI8EAO 40==KE 8 B.?.; >1JOA=O5B, ?@>3=>78@C5B 
40;L=59H55 @0728B85 O2;5=89, A>1KB89; @0A:@K205B A2O78 <564C 845O<8, D0:B0<8, 
>?@545;5=8O<8 8;8 F5==>ABO<8.  

�0B53>@8O #@8<5=5=85 ?@54?>;0305B 8A?>;L7>20=85 >1CG0NI8<AO 7=0=89 
87 @07;8G=KE >1;0AB59 4;O @5H5=8O ?@>1;5< 8 8E 8AA;54>20=8O. �>=B@>;L=K5 
7040=8O 40==>9 :0B53>@88 E0@0:B5@87CNBAO ?@>AB>B>9 459AB289, :>B>@K5 
>1>7=0G0NB C<5=85 >1CG0NI53>AO 8A?>;L7>20BL 87CG5==K9 <0B5@80; 
2 :>=:@5B=KE CA;>28OE 8 2 =>2KE ?@0:B8G5A:8E A8BC0F8OE, 45<>=AB@8@>20BL 
?@028;L=>5 ?@8<5=5=85 <5B>40 8;8 ?@>F54C@K, A>1;N40BL ?@8=F8?K, ?@028;0 8 
70:>=K. $57C;LB0B >1CG5=8O ?@54?>;0305B 1>;55 2KA>:89 C@>25=L 
2;045=8O <0B5@80;><, ?>4@07C<5205B ?@8<5=5=85 >1CG0NI8<AO =5AB0=40@B=KE 
>B25B>2 8 ?>8A: @5H5=89.  

�0B53>@8O �=0;87 ?>4@07C<5205B 2K?>;=5=85 >1CG0NI8<AO A;>6=KE 
459AB289 (45OB5;L=>AB8), E0@0:B5@87CNI8E :><?;5:A=K5 C<5=8O ?@>2>48BL 
@07;8G8O <564C D0:B0<8 8 ?@54?>;>65=8O<8, D>@<C;8@>20BL 7040G8 =0 >A=>25 
0=0;870 A8BC0F88. %BC45=B 4>;65= 1KBL A?>A>15= @0AG;5=OBL 8=D>@<0F8N =0 
A>AB02=K5 G0AB8, 0=0;878@>20BL M;5<5=BK, A>>B=>H5=8O, 2KO2;OBL 
2708<>A2O78 <564C =8<8, 2K45;OBL A:@KBK5 8;8 =5O2=K5 ?@54?>;>65=8O, 2845BL 
>H81:8 2 ;>38:5 @0AAC645=89, ?@>2>48BL @073@0=8G5=8O <564C D0:B0<8 8 
A;54AB28O<8, >?@545;OBL ?@8G8=K, ?>A;54AB28O, <>B82K, ?@8E>48BL : 
>?@545;5==K< C<>70:;NG5=8O<. �>=B@>;L=K5 7040=8O 4;O 40==>9 :0B53>@88 
>1@07>20B5;L=KE F5;59 B@51CNB >A>7=0=8O >1CG0NI8<AO :0: A>45@60=8O CG51=>3> 
<0B5@80;0, B0: 8 53> AB@C:BC@K, 2=CB@5==53> AB@>5=8O.  

�0B53>@8O %8=B57 ?>4@07C<5205B >1>A=>20=85 8 ?@54AB02;5=85 >1CG0NI8<AO  5 $0745; 3 ("%� 70?>;=S5BAS ?@5?>4020B5;5< A0<>AB>SB5;P=> A 8A?>;P7>20=85< @5:><5=40F89 
=0AB>SI53> ?@8;>65=8S 



2K1@0==>3> A?>A>10 @5H5=8O 7040G8, 45<>=AB@0F8N B>3>, :0: 845O 8;8 ?@>4C:B 
<>3CB 1KBL 87<5=5=K, B2>@G5A:>5 @5H5=85 ?@>1;5< =0 >A=>25 >@838=0;L=>3> 
<KH;5=8O, A>740=85 87 @07;8G=KE 8459 =>2>3> 8;8 C=8:0;L=>3> ?@>4C:B0 8;8 
?;0=0. %BC45=B ?@>O2;O5B A;>6=K5 459AB28O (45OB5;L=>ABL), E0@0:B5@87CNI85 
:><?;5:A=K5 C<5=8O :><18=8@>20BL M;5<5=BK 4;O ?>;CG5=8O F5;>3>, >1;040NI53> 
=>287=>9 (3>B>28B 4>:;04, ?8H5B =0CG=CN @01>BC, ?@54;0305B ?;0= M:A?5@8<5=B0, 
459AB289, @5H5=8O ?@>1;5<K, 8=B5@?@5B8@C5B 8 ?@>3=>78@C5B @57C;LB0BK, 
?@5>1@07C5B 8=D>@<0F8N 87 @07=KE 8AB>G=8:>2), B.5. 2K?>;=O5B 45OB5;L=>ABL 
B2>@G5A:>3> E0@0:B5@0. �>=B@>;L=K5 7040=8O 4;O 40==>9 :0B53>@88 
>1@07>20B5;L=KE F5;59 40NB 2>7<>6=>ABL 8A?>;L7>20BL A>1AB25==K5 7=0=8O 8 
>?KB >1CG05<>3> 4;O B2>@G5A:>3> @5H5=8O ?@>1;5<K. 

�0B53>@8O "F5=:0 (>F5=820=85) ?@54?>;0305B 2K?>;=5=85 >1CG0NI8<AO 
A;>6=KE 459AB289, :>B>@K5 E0@0:B5@87CNB 53> A?>A>1=>ABL >F5=820BL @>;L 8;8 
7=0G5=85 :0:>3>-;81> CB25@645=8O, O2;5=8O, >1J5:B0, M:A?5@8<5=B0;L=KE 8;8 
B5>@5B8G5A:8E 40==KE 4;O :>=:@5B=>9 F5;8 =0 >A=>25 G5B:8E, 70@0=55 7040==KE 
:@8B5@852 – 2=CB@5==8E (AB@C:BC@=KE, ;>38G5A:8E) 8 2=5H=8E, 2KO2;ONI8E 
A>>B25BAB285 =0<5G5==>9 F5;8. �@8B5@88 <>3CB >?@545;OBLAO ;81> A0<8< 
ABC45=B><, ;81> 704020BLAO 5<C 872=5 (=0?@8<5@, ?@5?>4020B5;5<). %BC45=B 
>F5=8205B ;>38:C ?>AB@>5=8O <0B5@80;0 2 D>@<5 ?8AL<5==>3> B5:AB0, AE5<K 8;8 
0;3>@8B<0, :0G5AB2> A>1AB25==KE 8459 8 2>7<>6=KE ?>A;54AB289 ?@8=OB>3> 
@5H5=8O (:0: ?>78B82=KE, B0: 8 =530B82=KE), ?@>3=>78@C5B @0728B85 A8BC0F88, 
2KO2;O5B 7=0G5=85 <0B5@80;0 8;8 8458 4;O 40==>9 :>=:@5B=>9 F5;8 =0 >A=>25 
:@8B5@852 8;8 AB0=40@B>2, A>>B25BAB285 2K2>4>2 8<5NI8<AO 40==K<, 7=0G8<>ABL 
?>;CG5==KE 40==KE, @57C;LB0B>2 8 B.4. #@8 MB>< 2>7<>6=> ?>;CG5=85 
=5>4=>7=0G=KE >B25B>2, GB>, :0: ?@028;>, =5 ?>72>;O5B 8A?>;L7>20BL A@54AB20 
02B><0B878@>20==>3> :>=B@>;O >1@07>20B5;L=KE @57C;LB0B>2.  

� B01;. 3.1 ?@82545=K >1>1I5==K5 A2545=8O > ?@8<5=8<>AB8 @07;8G=KE 
AB@C:BC@ �"� 4;O @07=KE 284>2 8 D>@< :>=B@>;O ?> 48AF8?;8=5.  

&01;8F0 3.1 – %>>B25BAB285 AB@C:BC@K �"� 2 A>AB025 ("%� :0B53>@8O< 
>1@07>20B5;L=KE F5;59, 2840< 8 D>@<0< :>=B@>;O  

�84 :>=B@>;O �0B53>@8O >1@07>20B5;L=KE F5;59, D>@<K :>=B@>;O 
�=0=85 #>=8<0=85 #@8<5=5=85 �=0;87 %8=B57 "F5=:0 

"2>@G5AB2> 
&5:CI89 
:>=B@>;L  �>?@>AK 4;O 

A>15A54>20=8O. �>=B@>;L=K5 7040=8O  
4;O ?@0:B8G5A:8E 
@01>B  #@>G85 284K :>=B@>;L=KE 

7040=89 =0 0=0;87, A8=B57, 
>F5=:C 

�B>3>2K9 
:>=B@>;L ?> 
48AF8?;8=5 �>?@>AK 70G5B0 ?> 48AF8?;8=5   �>=B@>;L=K5 7040=8O 

4;O 70G5B0  #@>G85 284K :>=B@>;L=KE 
7040=89 4;O 70G5B0  

� 7028A8<>AB8 >B A>45@60=8O 48AF8?;8=K, D>@< :>=B@>;O ?> CG51=><C ?;0=C 
8 @01>G59 ?@>3@0<<5 ?> 48AF8?;8=5 8 4@C38E D0:B>@>2 ?@5?>4020B5;L <>65B 
2K1@0BL C:070==K5 2 B01;8F5 3.1 8;8 4>?>;=8B5;L=K5 (4840:B8G5A:8 M:2820;5=B=K5) 
D>@<K :>=B@>;O.  3.2 #@>F54C@O >F5=820=8S 7=0=89, C<5=89, =02O:>2 8 (8;8) >?OB0 
45SB5;P=>AB8, E0@0:B5@87CRI85 QB0?O D>@<8@>20=8S :><?5B5=F89 



 
-B0?K D>@<8@>20=8O :><?5B5=F89 >B@065=K 2 B01;8F5 1.3 ("%� « 0B@8F0 

A>>B25BAB28O @0745;>2 48AF8?;8=K 8 >A208205<KE :><?5B5=F89». 
"F5=:0 :><?5B5=F89 >ACI5AB2;O5BAO =0 2A5E MB0?0E 8E D>@<8@>20=8O ?@8 

>ACI5AB2;5=88 B5:CI53> 8 8B>3>2>3> :>=B@>;O ?> 48AF8?;8=5 A ?@8<5=5=85< 
:>=B@>;L=>-87<5@8B5;L=KE 8 >F5=>G=KE <0B5@80;>2, ?@54AB02;5==KE 2 ("%�. 
�@8B5@88 >F5=:8 8 >F5=>G=0O H:0;0 ?@82545=K 4;O @07;8G=KE 284>2 :>=B@>;L=>-
87<5@8B5;L=KE <0B5@80;>2 2 A>AB025 ("%�. 

'@>25=L AD>@<8@>20==>AB8 :><?5B5=F89 >F5=8205BAO 2 @0<:0E 8B>3>2>3> 
:>=B@>;O ?> CG51=>9 48AF8?;8=5 2 A;54CNI59 H:0;5: 

«�07>2K9» - A>>B25BAB2C5B 0:045<8G5A:>9 >F5=:5 «C4>2;5B2>@8B5;L=>», 
«70GB5=>»; 

«!>@<0;L=K9» - A>>B25BAB2C5B 0:045<8G5A:>9 >F5=:5 «E>@>H>»; 
«#>2KH5==K9» - A>>B25BAB2C5B 0:045<8G5A:>9 >F5=:5 «>B;8G=>». 
"1I85 @5:><5=40F88 ?> :@8B5@8O< >F5=:8 C@>2=O CG51=KE 4>AB865=89 8 

C@>2=O AD>@<8@>20==>AB8 :><?5B5=F89, 0 B0:65 ?> ?@8<5=5=8N 8 8A?>;L7>20=8N 
>F5=>G=KE H:0; ?@82545=K 2 # /�&' 02.02.05 – 2016.   


	‎G:\21.05.01 ТИГ-С-2022\Склеено\21.05.01 ТИГ-С-2022 Дисциплины\21.05.01 ТИГ-С-2022 Безопасность жизнедеятельности\21.05.01 ТИГ-С-2022 А Безопасность жизнедеятельности.pdf‎
	‎G:\21.05.01 ТИГ-С-2022\Склеено\21.05.01 ТИГ-С-2022 Дисциплины\21.05.01 ТИГ-С-2022 Безопасность жизнедеятельности\21.05.01 ТИГ-С-2022 РП Безопасность жизнедеятельности.pdf‎
	‎G:\21.05.01 ТИГ-С-2022\Склеено\21.05.01 ТИГ-С-2022 Дисциплины\21.05.01 ТИГ-С-2022 Безопасность жизнедеятельности\21.05.01 ТИГ-С-2022 УМО Безопасность жизнедеятельности.pdf‎
	‎G:\21.05.01 ТИГ-С-2022\Склеено\21.05.01 ТИГ-С-2022 Дисциплины\21.05.01 ТИГ-С-2022 Безопасность жизнедеятельности\21.05.01 ТИГ-С-2022 ФОСД Безопасность жизнедеятельности.pdf‎

		2023-05-04T16:07:33+0300
	Степанова Елена Олеговна




