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CDB<;6989A<S < K4EFAB7B 86GI <@9RM<I CD989? 
HGA>J<=. "9BD9@4 B C9D9IB89 > CD989?G 6 
A9D469AEF64I. �9D6O= ;4@9K4F9?PAO= CD989?.  
�9DIA<9 < A<:A<9 7D4A<JO, 69DIASS < A<:ASS 7D4AP 
K<E?B6B7B @AB:9EF64. �9CD9DO6ABEFP @AB:9EF64 
69M9EF69AAOI K<E9?. !GM9EF6B64A<9 69DIA9= < 
A<:A9= 7D4A< A9CGEFB7B B7D4A<K9AAB7B @AB:9EF64 
K<E9?. �D<F9D<= EGM9EF6B64A<S CD989?4 @BABFBAAB= 
B7D4A<K9AAB= CBE?98B64F9?PABEF< (CD<;A4> 
�9=9DLFD4EE4). �FBDB= ;4@9K4F9?PAO= CD989?. 
!D46A9A<9 CD989?PAB7B CB6989A<S HGA>J<=. 
1>6<64?9AFAO9 HGA>J<< < HGA>J<< B8AB7B CBDS8>4. 
�D<@9DO Q>6<64?9AFAOI CD< x0 HGA>J<=. 
1>6<64?9AFABEFP @AB7BK?9A4 EF4DL9@G E?4749@B@G 
CD< EFD9@?9A<< 4D7G@9AF4 > 59E>BA9KABEF<. "9BD9@O B 
;4@9A9 Q>6<64?9AFAOI EB@AB:<F9?9=/ 
�9DF<>4?PAO9 < A4>?BAAO9 4E<@CFBFO. �D<F9D<= 
EGM9EF6B64A<S A4>?BAAB= 4E<@CFBFO.  
�D989? >B@CB;<J<< HGA>J<=.  
�D<F9D<= �BL< EGM9EF6B64A<S CD989?4 8?S 
CDB<;6B?PAB= 54;O. !9>69AJ<4?PAO= >D<F9D<= 
EGM9EF6B64A<S CD989?4 CD< xx0 

3. �9CD9DO6AO9 K<E?B6O9 
HGA>J<<  

�CD989?9A<9 < CD<@9DO. �9CD9DO6ABEFP E?964, 
A9CD9DO6ABEFP ECD464. �?4EE<H<>4J<S FBK9> D4;DO64.  
�9D9IB8 > CD989?G CB8 ;A4>B@ A9CD9DO6AB= HGA>J<<. 
�9CD9DO6ABEF< >B@CB;<J<< A9CD9DO6AOI HGA>J<=. 
�9CD9DO6ABEFP < 4D<H@9F<K9E><9 BC9D4J<<. 
�9CD9DO6ABEFP Q?9@9AF4DAOI HGA>J<=. �9@@4 B 
6?B:9AAOI BFD9;>4I. !6B=EF64 A9CD9DO6AOI A4 BFD9;>9 
HGA>J<=. �B>4?<;4J<S >BDA9= GD46A9A<S f(x)=0 E 
A9CD9DO6AB= ?96B= K4EFPR. �9FB8 <AF9D64?B6 8?S 
D9L9A<S A9D469AEF6. �BASF<9 B5D4FAB= HGA>J<< 8?S 
84AAB= HGA>J<<. �D<F9D<= EGM9EF6B64A<S B5D4FAB= 
HGA>J<<. "9BD9@4 B @BABFBAABEF< < A9CD9DO6ABEF< 
B5D4FAB= HGA>J<< 8?S @BABFBAAB= < A9CD9DO6AB= 
HGA>J<<. 
�EE?98B64A<9 HGA>J<= A4 A9CD9DO6ABEFP. �4IB:89A<9 
FBK9> D4;DO64 HGA>J<< < BCD989?9A<9 <I F<CB6. 

4. �<HH9D9AJ<DG9@O9 
K<E?B6O9 HGA>J<<  

�CD989?9A<9 < <AF9DCD9F4J<S CDB<;6B8AB=. #D46A9A<9 
>4E4F9?PAB= > 7D4H<>G 8<HH9D9AJ<DG9@B= HGA>J<<. 
�DB<;6B8A4S >4> 45EB?RFA4S E>BDBEFP <;@9A9A<= < 
Q?4EF<KABEFP >4> BFABE<F9?PA4S E>BDBEFP <;@9A9A<=. 
�9CD9DO6ABEFP 8<HH9D9AJ<DG9@OI HGA>J<=. 
�DB<;6B8A4S < 4D<H@9F<K9E><9 BC9D4J<<. 



 

 

�DB<;6B8A4S >B@CB;<J<< 8<HH9D9AJ<DG9@OI 
HGA>J<=. �DB<;6B8A4S B5D4FAB= HGA>J<<. 
�DB<;6B8AO9 BEAB6AOI Q?9@9AF4DAOI HGA>J<=.  
"BK>< 6B;D4EF4A<S, G5O64A<S, ?B>4?PAB7B @<A<@G@4 < 
?B>4?PAB7B @4>E<@G@4 K<E?B6B= HGA>J<<. 
�AF9DCD9F4J<< ;A4>4 CDB<;6B8AB= >4> CD<;A4> FBK>< 
6B;D4EF4A<S <?< G5O64A<S. �9B5IB8<@B9 GE?B6<9 
Q>EFD9@G@4. �5B5M9AA4S F9BD9@4 B ED98A9@ ;A4K9A<< 
< 9ё E?98EF6<S: F9BD9@O �47D4A:4 < �BL< B ED98A9@ 
;A4K9A<<.  
�D<;A4>< @BABFBAABEF< HGA>J<=. !@9A4 ;A4>4 
CDB<;6B8AB= >4> 8BEF4FBKAB9 GE?B6<9 Q>EFD9@G@4. 
�D46<?B �BC<F4?S. !D46A9A<9 E>BDBEF< 6B;D4EF4A<S 
HGA>J<= ex, xa, lnx CD< x∞. �EE?98B64A<9 
A9BCD989?9AABEF9= 6<84 0*∞, 00,  1∞, ∞0. �DB<;6B8AO9 
6OEL<I CBDS8>B6. �OCG>?O9 < 6B7AGFO9 HGA>J<<. 
�D<;A4>< 6OCG>?BEF< <?< 6B7AGFBEF<. �FBDB9 
8BEF4FBKAB9 GE?B6<9 Q>EFD9@G@4.  
�D<@9DA4S EI9@4 <EE?98B64A<S HGA>J<< 8?S 
CBEFDB9A<S 9ё 7D4H<>4.  
�AB7BK?9AO "9=?BD4 HGA>J<< 6 84AAB= FBK>9. 
$BD@G?O "9=?BD4 E BEF4FBKAO@ K?9AB@ 6 HBD@9 �94AB 
< 6 HBD@9 �47D4A:4. �D<@9DO CD<@9A9A<S HBD@G?O 
"9=?BD4 8?S 6OK<E?9A<= E ;484AAB= BJ9A>B= 
CB7D9LABEF< D9;G?PF4F4. 1>EFD9@G@O, FBK>< C9D97<54 < 
CDB<;6B8AO9 6OEL<I CBDS8>B6. $BD@G?4 �4>?BD9A4 
8?S HGA>J<= ex, sinx, cosx, ln(1+x), (1+x)a. 

�B>4;4F9?PEF6B HBD@G?O 5<AB@4 �PRFBA4 E CB@BMPR 
HBD@G?O "9=?BD4. "D9G7B?PA<> �4E>4?S 8?S 
5<AB@<4?PAOI >BQHH<J<9AFB6. $BD@G?4 �9=5A<J4 8?S 
CDB<;6B8AOI CDB<;6989A<S. 

5. �D989?O 69>FBDAOI 
HGA>J<=  

�9>FBDAO= < >BBD8<A4FAO= ECBEB5O ;4C<E< 69>FBDAOI 
HGA>J<=. �D4H<> BFB5D4:9A<S f: XY  A9>BFBDOI 
@AB:9EF6 X < Y >4> CB8@AB:9EF6B {(x,y)X, y =f(x) 

Y} 89>4DFB64 CDB<;6989A<S @AB:9EF6. �;B5D4:9A<9 
7D4H<>4 HGA>J<<. �<A<< < CB69DIABEF< GDB6AS 
K<E?B6OI HGA>J<= 69>FBDAB7B 4D7G@9AF4.  
�D989? 69>FBDAB= HGA>J<<. !6S;P CD989?4 69>FBDAB= 
HGA>J<< E CD989?4@< K<E?B6OI >B@CBA9AFB6 84AAB= 
HGA>J<<. �D989?O EG@@O, D4;ABEF<, CDB<;6989A<S < 
K4EFAB7B 69>FBDAOI HGA>J<=. "9BD9@4 B CD989?9 
>B@CB;<J<< HGA>J<=. �9B5IB8<@B9 GE?B6<9 
EGM9EF6B64A<S CD989?4 69>FBDAB= HGA>J<</ 
�CD989?9A<9 CBASF<S D46AB@9DAB7B A4 @AB:9EF69 
CD989?4. �D<@9A9A<9 CB?SDAOI >BBD8<A4F 8?S 
6OK<E?9A<S CD989?B6 HGA>J<= 86GI C9D9@9AAOI. 
"9BD9@4 B5 Q>6<64?9AFABEF< GE?B6<= CD989?B6. !6S;P 
86B=AOI CD989?B6 E CB6FBDAO@<. 

6. �9CD9DO6AO9 69>FBDAO9 
HGA>J<<  
 

 4;?<KAO9 BCD989?9A<S A9CD9DO6ABEF< 69>FBDAOI 
HGA>J<=. !9>69AJ<4?PAO= >D<F9D<= A9CD9DO6ABEF< 
(A9CD9DO6ABEFP CB �9=A9). !6S;P A9CD9DO6ABEF< 



 

 

69>FBDAOI HGA>J<= E A9CD9DO6ABEFPR <I K<E?B6OI 
>B@CBA9AFB6. �9CD9DO6ABEFP EG@@O, D4;ABEF<, 
CDB<;6989A<S < K4EFAB7B 69>FBDAOI HGA>J<=. "9BD9@4 
B C9D9IB89 > CD989?G CB8 ;A4>B@ A9CD9DO6AB= 
HGA>J<<. �9CD9DO6ABEFP >B@CB;<J<< A9CD9DO6AOI 
HGA>J<=. �9CD9DO6ABEFP Q?9@9AF4DAOI HGA>J<= 
@AB7<I C9D9@9AAOI 6 ?R5B= FBK>9 B5?4EF< 
BCD989?9A<S.  
�4@>AGFBEFP 8BCB?A9A<S BF>DOFB7B @AB:9EF64 < 
BF>DOFBEFP 8BCB?A9A<S ;4@>AGFB7B @AB:9EF64. 
�F>DOFBEFP B5N98<A9A<S ?R5B7B E9@9=EF64 < 
C9D9E9K9A<S >BA9KAB7B E9@9=EF64 BF>DOFOI @AB:9EF6. 
�4@>AGFBEFP C9D9E9K9A<S ?R5B7B E9@9=EF64 < 
B5N98<A9A<S >BA9KAB7B E9@9=EF64 ;4@>AGFOI 
@AB:9EF6. �D<F9D<= ;4@>AGFBEF<. 
�B@C4>FAO9 @AB:9EF64. 1>6<64?9AFABEFP.  �9@@4 
�B?PJ4AB- �9=9DLFD4EE4.  
!6B=EF64 A9CD9DO6AOI A4 >B@C4>F9 HGA>J<=. 
�B@C4>FABEFP B5D4;4 >B@C4>F4 CD< A9CD9DO6AB@ 
BFB5D4:9A<<. "9BD9@4 �9=9DLFD4EE4: A9CD9DO6A4S A4 
>B@C4>F9 K<E?B64S HGA>J<S @AB7<I C9D9@9AAOI 
8BEF<749F A4 A9@ E6B< A4<5B?PL99 < A4<@9APL99 
;A4K9A<S. �<A9=AB E6S;AO9 @AB:9EF64. �<A9=A4S 
E6S;ABEFP @AB:9EF64 ;A4K9A<= A9CD9DO6AB= A4 
?<A9=AB E6S;AB@ @AB:9EF69 HGA>J<<.  
�BASF<9 D46AB@9DAB= A9CD9DO6ABEF< BFB5D4:9A<S A4 
@AB:9EF69. "9BD9@4 �4AFBD4 B D46AB@9DAB= 
A9CD9DO6ABEF< A9CD9DO6AOI A4 >B@C4>F9 HGA>J<=. 
"9BD9@4 B CDBB5D4;4I BF>DOFOI < ;4@>AGFOI @AB:9EF6 
CD< A9CD9DO6AB@ BFB5D4:9A<<. �F>DOFO9 < ;4@>AGFO9 
@AB:9EF64, ;484649@O9 E CB@BMPR A9CD9DO6AOI 
HGA>J<=. �B@C4>FABEFP 5R8:9FAB7B @AB:9EF64. 
$GA>J<S CB?9;ABEF<, HGA>J<S ECDBE4 CB �4DL4??G, 
>BE69AA4S HGA>J<S CB?9;ABEF<. 

7.  �<HH9D9AJ<DG9@O9 
69>FBDAO9 HGA>J<<  

�DB<;6B8A4S 69>FBDAB= HGA>J<< B8AB= C9D9@9AAB=. 
#D46A9A<9 >4E4F9?PAB= > 8<HH9D9AJ<DG9@B= >D<6B=. 
�DB<;6B8A4S CB A4CD46?9A<R < K4EFAO9 CDB<;6B8AO9. 
�4FD<J4 3>B5<. �D48<9AF HGA>J<< @AB7<I 
C9D9@9AAOI. �DB<;6B8A4S < 8<HH9D9AJ<4? 69>FBDAB= 
HGA>J<<.  
!6S;P CDB<;6B8AB= < CDB<;6B8AB= CB A4CD46?9A<R. 
�9CD9DO6ABEFP 8<HH9D9AJ<DG9@OI BFB5D4:9A<=. 
�9CD9DO6ABEFP Q?9@9AFB6 @4FD<JO 3>B5< 6 A9>BFBDB= 
FBK>9 >4> 8BEF4FBKAB9 GE?B6<9 8<HH9D9AJ<DG9@BEF< 
HGA>J<< 6 QFB= FBK>9.  
�DB<;6B8A4S >B@CB;<J<< 8<HH9D9AJ<DG9@OI 
HGA>J<=. �DB<;6B8A4S EG@@O, D4;ABEF<, CDB<;6989A<S 
< K4EFAB7B 69>FBDAOI HGA>J<=.  
�D48<9AF. �4CD46?9A<9 A4<E>BD9=L97B 6B;D4EF4A<S 
HGA>J<<. �9DC9A8<>G?SDABEFP 7D48<9AF4 CB69DIABEF< 
GDB6AS, >4E4F9?PAO9 < ABD@4?<.  



 

 

�DB<;6B8AO9 6OEL<I CBDS8>B6. �4FD<J4 �9EE9. 
�9;46<E<@BEFP K4EFAOI CDB<;6B8AOI BF 
CBE?98B64F9?PABEF< 8<HH9D9AJ<DB64A<S.  
$BD@G?4 "9=?BD4 E BEF4F>B@ 6 HBD@9 �94AB, E 
BEF4F>B@ 6 HBD@9 �47D4A:4. $BD@G?4 "9=?BD4 6 
8<HH9D9AJ<4?4I.  
�B>4?PAO9 Q>EFD9@G@O K<E?B6OI HGA>J<= @AB7<I 
C9D9@9AAOI. �D48<9AF < A9B5IB8<@B9 GE?B6<9 
Q>EFD9@G@4. �D<F<K9E><9 < E98?B6O9 FBK><.  
�FBDB= 8<HH9D9AJ<4? < 8BEF4FBKAB9 GE?B6<9 
Q>EFD9@G@4 <?< E98?B6B= FBK><.  
"9BD9@4 B A9S6AB= HGA>J<<. �EE?98B64A<9 ;484AAOI 
GD46A9A<S@< >D<6OI. 1>EFD9@G@O A9S6AB ;484AAOI 
HGA>J<=. "9BD9@4 B5 B5D4FAB= HGA>J<<. �DB<;6B8AO9 
C4D4@9FD<K9E>< ;484AAOI HGA>J<= >4> E?98EF6<9 
F9BD9@O B A9S6AB= HGA>J<<.  
�OK<E?9A<9 Q?4EF<KABEF< A9S6AB ;484AAOI HGA>J<=. 
1?4EF<KABEFP ;4@9M9A<S.  
#E?B6<S ;46<E<@BEF< E<EF9@O K<E?B6OI HGA>J<=.  
�487D4H<> < CB87D4H<> HGA>J<<. �OCG>?O9 < 6B7AGFO9 
HGA>J<< >4> HGA>J<< E 6OCG>?O@ A487D4H<>B@ < 
CB87D4H<>B@. �D<F9D<= 6OCG>?BEF< <?< 6B7AGFBEF< 
HGA>J<= 6 HBD@9 A9D469AEF6. !FDB7B 6OCG>?O9 < EFDB7B 
6B7AGFO9 HGA>J<<. �OCG>?BEFP @AB:9EF6 GDB6AS < 8?S 
6OCG>?OI < 6B7AGFOI HGA>J<=. �64;<6OCG>?O9 < 
>64;<6B7AGFO9 HGA>J<<. "9BD9@4 B A9CD9DO6ABEF< 
6OCG>?OI HGA>J<=. �D<F9D<= 6OCG>?BEF< <?< 
6B7AGFBEF< 8?S HGA>J<= < 97B 79B@9FD<K9E>4S 
<AF9DCD9F4J<S. "9BD9@4 B5 Q>EFD9@G@4I 6OCG>?OI < 
6B7AGFOI HGA>J<=. �D<F9D<< 6OCG>?BEF< <?< 
6B7AGFBEF<. �9CD9DO6AB9 CDB8B?:9A<9 6OCG>?OI 
HGA>J<=.  
#E?B6AO9 Q>EFD9@G@O. �9B5IB8<@B9 GE?B6<9 
Q>EFD9@G@4. �D<AJ<C @AB:<F9?9= �47D4A:4. 
�BEF4FBKAO9 GE?B6<S Q>EFD9@G@4. �>4=@?9AAO= 79EE<4A. 
�46<E<@BEFP 59;GE?B6AOI < GE?B6AOI Q>EFD9@G@B6 BF 
C4D4@9FDB6. "9BD9@O B5 B7<54RM9= 8?S 59;GE?B6AOI < 
GE?B6AOI Q>EFD9@G@B6. 

8. �D<?B:9A<S @AB7B@9DAB7B 
4A4?<;4  
 

1>BAB@<K9E>4S <AF9DCD9F4J<S @AB:<F9?9= �47D4A:4. 
"9A96O9 J9AO (shadow price). !6B=EF64 >BE69AAB= 
HGA>J<< CB?9;ABEF<. �9CD9DO6A4S ;46<E<@BEFP 
Q>EFD9@4?PAOI ;A4K9A<= CB?9;ABEF< BF J9A < 8BIB84. 
!6B=EF64 HGA>J<< BCF<@4?PAB7B ECDBE4 CB �4DL4??G. 
�8ABDB8AO9 HGA>J<<. �8ABDB8ABEFP K4EFAOI 
CDB<;6B8AOI B8ABDB8AB= HGA>J<<. "9BD9@4 1=?9D4 B5 
B8ABDB8AOI HGA>J<SI. �D<6O9 1A79?S 8?S B8ABDB8AB= 
HGA>J<< CB?9;ABEF<. �B69DIABEF< GDB6AS B8ABDB8AOI 
HGA>J<=.  
!6B=EF64 HGA>J<< D4EIB8B6. !CDBE CB %<>EG. 
#D46A9A<9 !?GJ>B7B.  
$GA>J<< E CBEFBSAAB= Q?4EF<KABEFPR ;4@9M9A<S (CES-

HGA>J<<). 



 

 

9. �9BCD989?9AAO= <AF97D4? �9D6BB5D4;A4S HGA>J<<. �CD989?9A<S < CDBEF9=L<9 
E6B=EF64. �9BCD989?9AAO= <AF97D4? < 97B BEAB6AO9 
E6B=EF64. "45?<J4 A9BCD989?9AAOI <AF97D4?B6. 
�D<@9DO HGA>J<=, C9D6BB5D4;AO9 >BFBDOI 
EGM9EF6GRF, AB A9 6OD4:4RFES K9D9; BEAB6AO9 
Q?9@9AF4DAO9 HGA>J<< E CB@BMPR >BA9KAB7B K<E?4 
4D<H@9F<K9E><I BC9D4J<= < BC9D4J<= >B@CB;<J<< 
HGA>J<=. !FDG>FGD4 @AB:9EF64 C9D6BB5D4;AOI 
;484AAB= A4 CDB@9:GF>9 HGA>J<<. 
�9CBED98EF69AAB9 <AF97D<DB64A<9. �DBEF9=L<9 
@9FB8O <AF97D<DB64A<S. �9FB8 ;4@9AO C9D9@9AAB= 6 
<AF97D<DB64A<<. �9FB8 <AF97D<DB64A<S CB K4EFS@. 
�EAB6AO9 7DGCCO <AF97D4?B6, 59DGM<IES CB K4EFS@. 
�AF97D<DB64A<9 D4J<BA4?PAOI HGA>J<=. �B;@B:ABEFP 
?R5GR D4J<BA4?PAGR HGA>J<R 98<AEF69AAO@ B5D4;B@ 
CD98EF46<FP 6 6<89 EG@@O @AB7BK?9A4 < CD46<?PAB= 
D4J<BA4?PAB= HGA>J<< E F9@ :9 ;A4@9A4F9?9@. 
"9BD9@4 B D4;?B:9A<< CD46<?PAB= D4J<BA4?PAB= 
HGA>J<< 6 EG@@G CDBEF9=L<I 8DB59=. �AF97D<DB64A<9 
CDBEF9=L<I 8DB59=. 
#A<69DE4?PA4S FD<7BAB@9FD<K9E>4S CB8EF4AB6>4. 
�AF97D<DB64A<9 CDBEF9=L<I <DD4J<BA4?PAOI 
HGA>J<=. "D<7BAB@9FD<K9E><9 CB8EF4AB6>< 6 
<DD4J<BA4?PAOI <AF97D4?4I. 

10. �CD989?9AAO= <AF97D4? �F@9K9AAO9 D4;5<9A<S BFD9;>4 K<E?B6B= CDS@B=. 
�<4@9FD D4;5<9A<S. �4;4 A4 @AB:9EF69 6E9I BF@9K9AAOI 
D4;5<9A<= BFD9;>4. �AF97D4?PA4S EG@@4 HGA>J<<. 
�CD989?9AAO= <AF97D4? >4> CD989? <AF97D4?PAOI EG@@. 
�9B@9FD<K9E>4S < H<;<K9E>4S <AF9DCD9F4J<< 
<AF97D4?4. �CD989?9AAO= <AF97D4? < C9D6BB5D4;A4S. 

$BD@G?4 �PRFBA4-�9=5A<J4. �EAB6AO9 E6B=EF64 
BCD989?9AAB7B <AF97D4?4. �EB59AABEF< ;4@9AO 
C9D9@9AAB= < HBD@G?O <AF97D<DB64A<S CB K4EFS@ 8?S 
BCD989?9AAB7B <AF97D4?4. 
�AB:9EF64 @9DO AG?P. �D<F9D<= <AF97D<DG9@BEF<. 
�CD989?9AAO= <AF97D4? < 4D<H@9F<K9E><9 BC9D4J<<. 
�CD989?9AAO= <AF97D4? >4> 488<F<6A4S HGA>J<S 
CDB@9:GF>4 <AF97D<DB64A<S. 
�CD989?9AAO= <AF97D4? < A9D469AEF64. �AF97D4?PAB 
ED98A99 ;A4K9A<9 HGA>J<< A4 BFD9;>9. �AF97D4? >4> 
HGA>J<S C9D9@9AAB7B 69DIA97B CD989?4. 
�9D6BB5D4;AO9 A9CD9DO6AB= HGA>J<<. �AF97D4?O, 
;46<ESM<9 BF C4D4@9FDB6. �AF97D4? E C9D9@9AAO@ 
69DIA<@ CD989?B@.  
�D<?B:9A<S BCD989?9AAB7B <AF97D4?4. "9BD9@4 B5 
<AF97D4?PAB@ CD98EF46?9A<< HGA>J<=. �?BM48P 
>D<6B?<A9=AB= FD4C9J<<. �?BM48< H<7GDO 6 CB?SDAOI 
>BBD8<A4F4I. �?<A4 8G7< >D<6B=, ;484AAB= 
C4D4@9FD<K9E><. �?<A4 8G7< 7D4H<>4 HGA>J<< < >D<6B= 
6 CB?SDAOI >BBD8<A4F4I. �5N9@ F9?4 >4> <AF97D4? BF 
C?BM48< CBC9D9KAB7B E9K9A<S. �5N9@ F9? 6D4M9A<S. 



 

 

�9EB5EF69AAO= <AF97D4?. �D<F9D<= �BL< EIB8<@BEF< 
A9EB5EF69AAOI <AF97D4?B6. !IB8<@BEFP 45EB?RFAB 
EIB8SM<IES <AF97D4?B6. !D46A<F9?PAO= CD<;A4> 
EIB8<@BEF< A9EB5EF69AAOI <AF97D4?B6. !D46A<F9?PAO= 
CD<;A4> EIB8<@BEF< A9EB5EF69AAOI <AF97D4?B6 6 
CD989?PAB= HBD@9. 

11. �D4FAO9 <AF97D4?O �F@9K9AAO9 D4;5<9A<S -@9DAB7B CDB@9:GF>4. �<4@9FD 
D4;5<9A<S. �9D4 CDB@9:GF>4. �D4FAO9 <AF97D4?O 8?S n-

@9DAB7B CDB@9:GF>4. �AB:9EF64 @9DO AG?P 6 Rn. 

�;@9D<@O9 @AB:9EF64. �AF97D4?O A4 <;@9D<@OI 
@AB:9EF64I. !6989A<9 86B=AB7B <AF97D4?4 > 
CB6FBDAB@G. �4@9A4 C9D9@9AAOI 6 >D4FAB@ <AF97D4?9. 
�9EB5EF69AAO9 >D4FAO9 <AF97D4?O. �AF97D4? �G4EEBA4.  

12. '<E?B6O9 DS8O  '<E?B6B= DS8. '4EF<KAO9 EG@@O DS84. !G@@4 DS84. 
!IB8SM<9ES < D4EIB8SM<9ES DS8O. �D<H@9F<K9E><9 
BC9D4J<< co EIB8SM<@<ES DS84@<. �9;46<E<@BEFP 
EG@@O EIB8SM97BES DS84 BF 7DGCC<DB6>< E?4749@OI. 
�9B5IB8<@O= CD<;A4> EIB8<@BEF< DS84.  4EIB8<@BEFP 
74D@BA<K9E>B7B DS84.  
�D<F9D<= �BL< EIB8<@BEF< DS84. �5EB?RFAB < 
GE?B6AB EIB8SM<9ES DS8O. !IB8<@BEFP 45EB?RFAB 
EIB8SM97BES DS84.  
�D<F9D<= EIB8<@BEF< DS8B6 E A9BFD<J4F9?PAO@< 
E?4749@O@<. �AF97D4?PAO= CD<;A4> EIB8<@BEF<. 
!D46A<F9?PAO9 CD<;A4>< EIB8<@BEF<. �D<;A4>< 
�4?4@59D4 < �BL< EIB8<@BEF< DS8B6. �D<;A4> 
�9=5A<J4 EIB8<@BEF< ;A4>BC9D9@9AAOI DS8B6. 
�9>BFBDO9 E6B=EF64 45EB?RFAB < GE?B6AB EIB8SM<IES 
DS8B6. �9D9EF4AB6>< E?4749@OI 45EB?RFAB < GE?B6AB 
EIB8SM<IES DS8B6. #@AB:9A<9 DS8B6. 

13. $GA>J<BA4?PAO9 DS8O   46AB@9DA4S EIB8<@BEFP HGA>J<BA4?PAB= 
CBE?98B64F9?PABEF< < HGA>J<BA4?PAB7B DS84. 
�9CD9DO6ABEFP CD989?4 CBE?98B64F9?PABEF< HGA>J<= < 
EG@@O DS84. �AF97D<DG9@BEFP CD989?4 
CBE?98B64F9?PABEF< HGA>J<= < EG@@O DS84. 
�<HH9D9AJ<DG9@BEFP CD989?4 CBE?98B64F9?PABEF< 
HGA>J<= (59; 8B>4;4F9?PEF64) < EG@@O DS84. 

14. !F9C9AAO9 DS8O   46AB@9DA4S EIB8<@BEFP EF9C9AAB7B DS84 A4 BFD9;>4I 
<; B5?4EF< EIB8<@BEF<.  48<GE < B5?4EFP EIB8<@BEF< 
EF9C9AAB7B DS84. "9BD9@4 �59?S (59; 8B>4;4F9?PEF64). 
�BK?9AAB9 <AF97D<DB64A<9 < CBK?9AAB9 
8<HH9D9AJ<DB64A<9 EF9C9AAB7B DS84.  S8O "9=?BD4 < 
�4>?BD9A4. �D98EF46?9A<9 HGA>J<= 6 6<89 EG@@O DS84 
"9=?BD4. !F9C9AAO9 DS8O 8?S A9>BFBDOI Q?9@9AF4DAOI 
HGA>J<=. 

 

6.2.2 СB89D:4A<9 CD4>F<K9E><I ;4AяF<= 

 

№ 
C/C 

!4<@9AB64A<9 F9@O 
(D4;89?4) 8<EJ<C?<AO 

%B89D:4A<9 CD4>F<K9E>B7B ;4ASF<S 



 

 

 

1. 

'<E?B6O9 
CBE?98B64F9?PABEF<.  

�AB:9EF6B, E?B:9A<9 EFDB> < G@AB:9A<9 EFDB> A4 
69M9EF69AAO9 K<E?4. �BD@4 Q?9@9AF4 . �9B@9FD<K9E>4S 
<AF9DCD9F4J<S ABD@O.  
�AB:9EF6B Rn, E?B:9A<9 EFDB> < G@AB:9A<9 EFDB> A4 
69M9EF69AAO9 K<E?4. �BD@4 Q?9@9AF4 x Rn. 

�9B@9FD<K9E>4S <AF9DCD9F4J<S ABD@O. �9>4DFB6O  
>BBD8<A4FO FBK9> C?BE>BEF< < CDBEFD4AEF64. 
�AGFD9AA<9 < 7D4A<KAO9 FBK>< @AB:9EF6. 
�7D4A<K9AAO9, BF>DOFO9, ;4@>AGFO9 @AB:9EF64. 
�D4A<J4 @AB:9EF64. �DB>B?BF4S B>D9EFABEFP FBK><. 
�FB5D4:9A<S @AB:9EF6 (HGA>J<<). !?B:9A<9 < 
G@AB:9A<9 HGA>J<= E K<E?B6O@< ;A4K9A<S@<, 
G@AB:9A<9 <I A4 69M9EF69AAO9 K<E?4.  
!CBEB5O ;484A<S BFB5D4:9A<=.  
�5D4;O < CDBB5D4;O @AB:9EF6 CD< BFB5D4:9A<SI. 
!RDN9>J<S, <AN9>J<S, 5<9>J<S.  46AB@BMAO9 
@AB:9EF64. !K9FAO9 @AB:9EF64. �BAF<AGG@. 
�9E>BA9KAO9 @AB:9EF64. �9E>BA9KABEFP EK9FAOI 
@AB:9EF6. !K9FABEFP 59E>BA9KAOI CB8@AB:9EF6 
EK9FAOI @AB:9EF6, B5N98<A9A<= EK9FAOI E9@9=EF6 
EK9FAOI @AB:9EF6, 89>4DFB6OI CDB<;6989A<= EK9FAOI 
@AB:9EF6, @AB:9EF64 6E9I D4J<BA4?PAOI K<E9?. 
�9EK9FABEFP >BAF<AG@4. �BAF<AG4?PABEFP CDB@9:GF>B6 
K<E?B6B= CDS@B= < 6E9I CDBEFD4AEF6R 

1?9@9AFO ?B7<><. �OE>4;O64A<S. �FD<J4A<9 
6OE>4;O64A<S. �BAPRA>J<S, 8<;NRA>J<S, <@C?<>4J<S, 
Q>6<64?9AJ<S 86GI 6OE>4;O64A<=. 

2. �D989?O K<E?B6OI 
HGA>J<= 

�D989?O K<E?B6OI HGA>J<= CB 54;4@:  xx0, xx0+, 

xx0-, x∞, x-∞, x+∞, n∞. �9E>BA9KAB @4?O9 < 
59E>BA9KAB 5B?PL<9 HGA>J<S CB 84AAB= 54;9.  �D989?O 
EG@@O, D4;ABEF<, CDB<;6989A<S < K4EFAB7B 86GI 
<@9RM<I CD989? HGA>J<=. �9D6O= ;4@9K4F9?PAO= 
CD989?.  
�9DIA<9 < A<:A<9 7D4A<JO, 69DIASS < A<:ASS 7D4AP 
K<E?B6B7B @AB:9EF64. �9CD9DO6ABEFP @AB:9EF64 
69M9EF69AAOI K<E9?.  
�FBDB= ;4@9K4F9?PAO= CD989?. 
!D46A9A<9 CD989?PAB7B CB6989A<S HGA>J<=. 
1>6<64?9AFAO9 HGA>J<< < HGA>J<< B8AB7B CBDS8>4. 
�D<@9DO Q>6<64?9AFAOI CD< x0 HGA>J<=. 
1>6<64?9AFABEFP @AB7BK?9A4 EF4DL9@G E?4749@B@G CD< 
EFD9@?9A<< 4D7G@9AF4 > 59E>BA9KABEF<.  
�9DF<>4?PAO9 < A4>?BAAO9 4E<@CFBFO. �D<F9D<= 
EGM9EF6B64A<S A4>?BAAB= 4E<@CFBFO.  
�D989? >B@CB;<J<< HGA>J<=.  
�OK<E?9A<9 CD989?B6 HGA>J<= E <ECB?P;B64A<9@ 
BEAB6AOI F9BD9@ B CD989?4I. �4IB:89A<9 
B8ABEFBDBAA<I CD989?B6.  9L9A<9 CD<@9DB6 A4 
6OK<E?9A<9 CD989?B6 HGA>J<< 6 E?GK49 6B;A<>AB69A<S 
A9BCD989?9AABEF9= D4;?<KAOI F<CB6, BFD45BF>4 



 

 

CD<9@B6 GEFD4A9A<S A9BCD989?9AABEF9= D4;?<KAOI 
F<CB6. 

3. �9CD9DO6AO9 K<E?B6O9 
HGA>J<<  

�9CD9DO6ABEFP E?964, A9CD9DO6ABEFP ECD464. 
�?4EE<H<>4J<S FBK9> D4;DO64.  
�9D9IB8 > CD989?G CB8 ;A4>B@ A9CD9DO6AB= HGA>J<<. 
�9CD9DO6ABEF< >B@CB;<J<< A9CD9DO6AOI HGA>J<=. 
�9CD9DO6ABEFP < 4D<H@9F<K9E><9 BC9D4J<<. 
�9CD9DO6ABEFP Q?9@9AF4DAOI HGA>J<=. �B>4?<;4J<S 
>BDA9= GD46A9A<S f(x)=0 E A9CD9DO6AB= ?96B= K4EFPR. 
�9FB8 <AF9D64?B6 8?S D9L9A<S A9D469AEF6. �D<F9D<= 
EGM9EF6B64A<S B5D4FAB= HGA>J<<. �EE?98B64A<9 
HGA>J<= A4 A9CD9DO6ABEFP. �4IB:89A<9 FBK9> D4;DO64 
HGA>J<< < BCD989?9A<9 <I F<CB6. 

4. �<HH9D9AJ<DG9@O9 
K<E?B6O9 HGA>J<<  

�4IB:89A<9 CDB<;6B8AB= HGA>J<< E <ECB?P;B64A<9@ 
BCD989?9A<S CBASF<S CDB<;6B8AB=.  
�4IB:89A<9 CDB<;6B8AB= HGA>J<< E <ECB?P;B64A<9@ 
CD46<? 8<HH9D9AJ<DB64A<S < HBD@G? CDB<;6B8AOI 
BEAB6AOI Q?9@9AF4DAOI HGA>J<= < 6OK<E?9A<9 
;A4K9A<= CDB<;6B8AB= 6 ;484AAB= FBK>9. �4IB:89A<9 
CDB<;6B8AB= E?B:AB= HGA>J<<. �DB<;6B8A4S 
>B@CB;<J<< 8<HH9D9AJ<DG9@OI HGA>J<=. �DB<;6B8A4S 
B5D4FAB= HGA>J<<.  
 9L9A<9 ;484K A4 A4IB:89A<9 CDB<;6B8AOI < 
8<HH9D9AJ<4?B6 HGA>J<< 6FBDB7B, FD9FP97B < 8DG7<I 
CBDS8>B6. �DB<;6B8AO9 6OEL<I CBDS8>B6. 
 9L9A<9 ;484K A4 BCD989?9A<9 G7?4 A4>?BA4 
>4E4F9?PAB= > 7D4H<>G HGA>J<< 6 ;484AAB= FBK>9. 
#D46A9A<9 >4E4F9?PAB= > 7D4H<>G 8<HH9D9AJ<DG9@B= 
HGA>J<<.  
�D<@9DA4S EI9@4 <EE?98B64A<S HGA>J<< 8?S 
CBEFDB9A<S 9ё 7D4H<>4. �;GK9A<9 4?7BD<F@4 
<EE?98B64A<S HGA>J<<.  9L9A<9 ;484K A4 BCD989?9A<9 
@BABFBAABEF<, Q>EFD9@G@B6, >D<6<;AO HGA>J<<. 
�4IB:89A<9 4E<@CFBF HGA>J<<. �BEFDB9A<9 7D4H<>B6 
HGA>J<=. 
�OK<E?9A<9 CD989?B6 HGA>J<= E CD<@9A9A<9@ CD46<?4 
�BC<F4?S. 

5. �D989?O 69>FBDAOI 
HGA>J<=  

�9>FBDAO= < >BBD8<A4FAO= ECBEB5O ;4C<E< 69>FBDAOI 
HGA>J<=. �D4H<> BFB5D4:9A<S f: XY  A9>BFBDOI 
@AB:9EF6 X < Y >4> CB8@AB:9EF6B {(x,y)X, y =f(x) 

Y} 89>4DFB64 CDB<;6989A<S @AB:9EF6. �;B5D4:9A<9 
7D4H<>4 HGA>J<<. �<A<< < CB69DIABEF< GDB6AS 
K<E?B6OI HGA>J<= 69>FBDAB7B 4D7G@9AF4.  
�D989? 69>FBDAB= HGA>J<<. !6S;P CD989?4 69>FBDAB= 
HGA>J<< E CD989?4@< K<E?B6OI >B@CBA9AFB6 84AAB= 
HGA>J<<. �D989?O EG@@O, D4;ABEF<, CDB<;6989A<S < 
K4EFAB7B 69>FBDAOI HGA>J<=. "9BD9@4 B CD989?9 
>B@CB;<J<< HGA>J<=. �9B5IB8<@B9 GE?B6<9 
EGM9EF6B64A<S CD989?4 69>FBDAB= HGA>J<</ 
�CD989?9A<9 CBASF<S D46AB@9DAB7B A4 @AB:9EF69 
CD989?4. �D<@9A9A<9 CB?SDAOI >BBD8<A4F 8?S 



 

 

6OK<E?9A<S CD989?B6 HGA>J<= 86GI C9D9@9AAOI. 
"9BD9@4 B5 Q>6<64?9AFABEF< GE?B6<= CD989?B6. !6S;P 
86B=AOI CD989?B6 E CB6FBDAO@<. 

6.  �9CD9DO6AO9 69>FBDAO9 
HGA>J<<  
 

!9>69AJ<4?PAO= >D<F9D<= A9CD9DO6ABEF< 
(A9CD9DO6ABEFP CB �9=A9). �9CD9DO6ABEFP EG@@O, 
D4;ABEF<, CDB<;6989A<S < K4EFAB7B 69>FBDAOI HGA>J<=. 
�9CD9DO6ABEFP >B@CB;<J<< A9CD9DO6AOI HGA>J<=. 
�9CD9DO6ABEFP Q?9@9AF4DAOI HGA>J<= @AB7<I 
C9D9@9AAOI 6 ?R5B= FBK>9 B5?4EF< BCD989?9A<S.  

�4@>AGFBEFP 8BCB?A9A<S BF>DOFB7B @AB:9EF64 < 
BF>DOFBEFP 8BCB?A9A<S ;4@>AGFB7B @AB:9EF64. 
�F>DOFBEFP B5N98<A9A<S ?R5B7B E9@9=EF64 < 
C9D9E9K9A<S >BA9KAB7B E9@9=EF64 BF>DOFOI @AB:9EF6. 
�4@>AGFBEFP C9D9E9K9A<S ?R5B7B E9@9=EF64 < 
B5N98<A9A<S >BA9KAB7B E9@9=EF64 ;4@>AGFOI @AB:9EF6.  
�B@C4>FAO9 @AB:9EF64.  
!6B=EF64 A9CD9DO6AOI A4 >B@C4>F9 HGA>J<=. 
�B@C4>FABEFP B5D4;4 >B@C4>F4 CD< A9CD9DO6AB@ 
BFB5D4:9A<<. �<A9=AB E6S;AO9 @AB:9EF64. �<A9=A4S 
E6S;ABEFP @AB:9EF64 ;A4K9A<= A9CD9DO6AB= A4 ?<A9=AB 
E6S;AB@ @AB:9EF69 HGA>J<<.  
�BASF<9 D46AB@9DAB= A9CD9DO6ABEF< BFB5D4:9A<S A4 
@AB:9EF69.  
�F>DOFO9 < ;4@>AGFO9 @AB:9EF64, ;484649@O9 E 
CB@BMPR A9CD9DO6AOI HGA>J<=. �B@C4>FABEFP 
5R8:9FAB7B @AB:9EF64. $GA>J<S CB?9;ABEF<, HGA>J<S 
ECDBE4 CB �4DL4??G, >BE69AA4S HGA>J<S CB?9;ABEF<. 

7. �<HH9D9AJ<DG9@O9 
69>FBDAO9 HGA>J<<  

�DB<;6B8A4S 69>FBDAB= HGA>J<< B8AB= C9D9@9AAB=. 
#D46A9A<9 >4E4F9?PAB= > 8<HH9D9AJ<DG9@B= >D<6B=. 
�DB<;6B8A4S CB A4CD46?9A<R < K4EFAO9 CDB<;6B8AO9. 
�4FD<J4 3>B5<. �D48<9AF HGA>J<< @AB7<I 
C9D9@9AAOI. �DB<;6B8A4S < 8<HH9D9AJ<4? 69>FBDAB= 
HGA>J<<.  
!6S;P CDB<;6B8AB= < CDB<;6B8AB= CB A4CD46?9A<R. 
�9CD9DO6ABEFP 8<HH9D9AJ<DG9@OI BFB5D4:9A<=.  
�DB<;6B8A4S >B@CB;<J<< 8<HH9D9AJ<DG9@OI HGA>J<=. 
�DB<;6B8A4S EG@@O, D4;ABEF<, CDB<;6989A<S < K4EFAB7B 
69>FBDAOI HGA>J<=.  
�D48<9AF. �4CD46?9A<9 A4<E>BD9=L97B 6B;D4EF4A<S 
HGA>J<<. �9DC9A8<>G?SDABEFP 7D48<9AF4 CB69DIABEF< 
GDB6AS, >4E4F9?PAO9 < ABD@4?<.  
�DB<;6B8AO9 6OEL<I CBDS8>B6. �4FD<J4 �9EE9. 
�9;46<E<@BEFP K4EFAOI CDB<;6B8AOI BF 
CBE?98B64F9?PABEF< 8<HH9D9AJ<DB64A<S.  
�B>4?PAO9 Q>EFD9@G@O K<E?B6OI HGA>J<= @AB7<I 
C9D9@9AAOI.  
�D<F<K9E><9 < E98?B6O9 FBK><.  
�EE?98B64A<9 ;484AAOI GD46A9A<S@< >D<6OI. 
1>EFD9@G@O A9S6AB ;484AAOI HGA>J<=.  
�DB<;6B8AO9 C4D4@9FD<K9E>< ;484AAOI HGA>J<= >4> 
E?98EF6<9 F9BD9@O B A9S6AB= HGA>J<<.  
�OK<E?9A<9 Q?4EF<KABEF< A9S6AB ;484AAOI HGA>J<=.  



 

 

�OCG>?O9 < 6B7AGFO9 HGA>J<<  
#E?B6AO9 Q>EFD9@G@O. �D<AJ<C @AB:<F9?9=  
�47D4A:4.  
 4EE@BFD9A<9 CD<@9DB6 HGA>J<= A9E>B?P><I 
C9D9@9AAOI.  9L9A<9 ;484K A4 A4IB:89A<9 7D48<9AF4 
HGA>J<< 86GI C9D9@9AAOI. �4IB:89A<9 K4EFAOI 
CDB<;6B8AOI < CB?AOI 8<HH9D9AJ<4?B6 HGA>J<< 86GI 
C9D9@9AAOI.  9L9A<9 ;484K A4 BCD989?9A<9 
Q>EFD9@G@B6 HGA>J<< 86GI C9D9@9AAOI. 

8. �D<?B:9A<S @AB7B@9DAB7B 
4A4?<;4  
 

1>BAB@<K9E>4S <AF9DCD9F4J<S @AB:<F9?9= �47D4A:4. 
"9A96O9 J9AO (shadow price). !6B=EF64 >BE69AAB= 
HGA>J<< CB?9;ABEF<. �9CD9DO6A4S ;46<E<@BEFP 
Q>EFD9@4?PAOI ;A4K9A<= CB?9;ABEF< BF J9A < 8BIB84. 
!6B=EF64 HGA>J<< BCF<@4?PAB7B ECDBE4 CB �4DL4??G. 
�8ABDB8AO9 HGA>J<<. �8ABDB8ABEFP K4EFAOI 
CDB<;6B8AOI B8ABDB8AB= HGA>J<<. "9BD9@4 1=?9D4 B5 
B8ABDB8AOI HGA>J<SI. �D<6O9 1A79?S 8?S B8ABDB8AB= 
HGA>J<< CB?9;ABEF<. �B69DIABEF< GDB6AS B8ABDB8AOI 
HGA>J<=.  
!6B=EF64 HGA>J<< D4EIB8B6. !CDBE CB %<>EG. 
#D46A9A<9 !?GJ>B7B.  
$GA>J<< E CBEFBSAAB= Q?4EF<KABEFPR ;4@9M9A<S (CES-

HGA>J<<). 
9. �9BCD989?9AAO= <AF97D4?  9L9A<9 ;484K A4 A4IB:89A<9 A9BCD989?9AAB7B 

<AF97D4?4 E <ECB?P;B64A<9@ BEAB6AOI E6B=EF6 
A9BCD989?9AAOI <AF97D4?B6, 4 F4>:9 CD<@9A9A<S 
@9FB8B6 A9CBED98EF69AAB7B <AF97D<DB64A<S, ;4@9AO 
C9D9@9AAB= < <AF97D<DB64A<S CB K4EFS@. �FD45BF>4 
A46O>B6 <AF97D<DB64A<S D4J<BA4?PAOI 8DB59=, 
FD<7BAB@9FD<K9E><I HGA>J<=. 

10. �CD989?9AAO= <AF97D4?  9L9A<9 ;484K A4 6OK<E?9A<9 BCD989?9AAB7B <AF97D4?4 
E CB@BMPR HBD@G?O �PRFBA4-�9=5A<J4, E 
<ECB?P;B64A<9@ BEAB6AOI E6B=EF6 BCD989?9AAOI 
<AF97D4?B6.  9L9A<9 ;484K A4 CD<@9A9A<9 @9FB8B6 
;4@9AO C9D9@9AAB= < <AF97D<DB64A<S CB K4EFS@ 6 
BCD989?9AAOI <AF97D4?4I. 
 9L9A<9 ;484K A4 EBEF46?9A<9 HBD@G?O < 6OK<E?9A<9 
C?BM489= C?BE><I H<7GD. 
 9L9A<9 ;484K A4 6OK<E?9A<9 A9EB5EF69AAO9 <AF97D4?B6 
E CB@BMPR >D<F9D<S �BL<. 

11. �D4FAO9 <AF97D4?O �F@9K9AAO9 D4;5<9A<S -@9DAB7B CDB@9:GF>4. �<4@9FD 
D4;5<9A<S. �9D4 CDB@9:GF>4. �D4FAO9 <AF97D4?O 8?S 
n-@9DAB7B CDB@9:GF>4. �AB:9EF64 @9DO AG?P 6 Rn. 

�;@9D<@O9 @AB:9EF64. �AF97D4?O A4 <;@9D<@OI 
@AB:9EF64I. !6989A<9 86B=AB7B <AF97D4?4 > 
CB6FBDAB@G. �4@9A4 C9D9@9AAOI 6 >D4FAB@ <AF97D4?9. 
�9EB5EF69AAO9 >D4FAO9 <AF97D4?O. �AF97D4? �G4EEBA4. 

12. '<E?B6O9 DS8O  �D<H@9F<K9E><9 BC9D4J<< co EIB8SM<@<ES DS84@<. 
�9;46<E<@BEFP EG@@O EIB8SM97BES DS84 BF 
7DGCC<DB6>< E?4749@OI.  



 

 

�D<F9D<= �BL< EIB8<@BEF< DS84. �5EB?RFAB < GE?B6AB 
EIB8SM<9ES DS8O. !IB8<@BEFP 45EB?RFAB EIB8SM97BES 
DS84.  
�D<F9D<= EIB8<@BEF< DS8B6 E A9BFD<J4F9?PAO@< 
E?4749@O@<. �AF97D4?PAO= CD<;A4> EIB8<@BEF<. 
!D46A<F9?PAO9 CD<;A4>< EIB8<@BEF<. �D<;A4>< 
�4?4@59D4 < �BL< EIB8<@BEF< DS8B6. �D<;A4> 
�9=5A<J4 EIB8<@BEF< ;A4>BC9D9@9AAOI DS8B6. 
�9D9EF4AB6>< E?4749@OI 45EB?RFAB < GE?B6AB 
EIB8SM<IES DS8B6. #@AB:9A<9 DS8B6. 

13. $GA>J<BA4?PAO9 DS8O   46AB@9DA4S EIB8<@BEFP HGA>J<BA4?PAB= 
CBE?98B64F9?PABEF< < HGA>J<BA4?PAB7B DS84. 
�9CD9DO6ABEFP CD989?4 CBE?98B64F9?PABEF< HGA>J<= < 
EG@@O DS84. �AF97D<DG9@BEFP CD989?4 
CBE?98B64F9?PABEF< HGA>J<= < EG@@O DS84. 
�<HH9D9AJ<DG9@BEFP CD989?4 CBE?98B64F9?PABEF< 
HGA>J<= (59; 8B>4;4F9?PEF64) < EG@@O DS84. 

14. !F9C9AAO9 DS8O   46AB@9DA4S EIB8<@BEFP EF9C9AAB7B DS84 A4 BFD9;>4I 
<; B5?4EF< EIB8<@BEF<.  48<GE < B5?4EFP EIB8<@BEF< 
EF9C9AAB7B DS84. "9BD9@4 �59?S (59; 8B>4;4F9?PEF64). 
�BK?9AAB9 <AF97D<DB64A<9 < CBK?9AAB9 
8<HH9D9AJ<DB64A<9 EF9C9AAB7B DS84.  S8O "9=?BD4 < 
�4>?BD9A4. �D98EF46?9A<9 HGA>J<= 6 6<89 EG@@O DS84 
"9=?BD4. !F9C9AAO9 DS8O 8?S A9>BFBDOI Q?9@9AF4DAOI 
HGA>J<=. 

 

6.2.3 СB89D:4A<9 E4@BEFBяF9?PAB= D45BFO 

 

№ 
C/C 

!4<@9AB64A<9 F9@O 
(D4;89?4) 8<EJ<C?<AO 

%B89D:4A<9 E4@BEFBSF9?PAB= D45BFO 

1. '<E?B6O9 
CBE?98B64F9?PABEF<.  

�AB:9EF6B, E?B:9A<9 EFDB> < G@AB:9A<9 EFDB> A4 
69M9EF69AAO9 K<E?4. �BD@4 Q?9@9AF4 . �9B@9FD<K9E>4S 
<AF9DCD9F4J<S ABD@O.  
�AB:9EF6B Rn, E?B:9A<9 EFDB> < G@AB:9A<9 EFDB> A4 
69M9EF69AAO9 K<E?4. �BD@4 Q?9@9AF4 x Rn. 

�9B@9FD<K9E>4S <AF9DCD9F4J<S ABD@O. �9>4DFB6O  
>BBD8<A4FO FBK9> C?BE>BEF< < CDBEFD4AEF64. 
�AGFD9AA<9 < 7D4A<KAO9 FBK>< @AB:9EF6. 
�7D4A<K9AAO9, BF>DOFO9, ;4@>AGFO9 @AB:9EF64. 
�D4A<J4 @AB:9EF64. �DB>B?BF4S B>D9EFABEFP FBK><. 
�FB5D4:9A<S @AB:9EF6 (HGA>J<<). !?B:9A<9 < 
G@AB:9A<9 HGA>J<= E K<E?B6O@< ;A4K9A<S@<, 
G@AB:9A<9 <I A4 69M9EF69AAO9 K<E?4.  
!CBEB5O ;484A<S BFB5D4:9A<=.  
�5D4;O < CDBB5D4;O @AB:9EF6 CD< BFB5D4:9A<SI. 
!RDN9>J<S, <AN9>J<S, 5<9>J<S.  46AB@BMAO9 
@AB:9EF64. !K9FAO9 @AB:9EF64. �BAF<AGG@. 
�9E>BA9KAO9 @AB:9EF64. �9E>BA9KABEFP EK9FAOI 
@AB:9EF6. !K9FABEFP 59E>BA9KAOI CB8@AB:9EF6 
EK9FAOI @AB:9EF6, B5N98<A9A<= EK9FAOI E9@9=EF6 
EK9FAOI @AB:9EF6, 89>4DFB6OI CDB<;6989A<= EK9FAOI 
@AB:9EF6, @AB:9EF64 6E9I D4J<BA4?PAOI K<E9?. 



 

 

�9EK9FABEFP >BAF<AG@4. �BAF<AG4?PABEFP 
CDB@9:GF>B6 K<E?B6B= CDS@B= < 6E9I CDBEFD4AEF6R 

1?9@9AFO ?B7<><. �OE>4;O64A<S. �FD<J4A<9 
6OE>4;O64A<S. �BAPRA>J<S, 8<;NRA>J<S, <@C?<>4J<S, 
Q>6<64?9AJ<S 86GI 6OE>4;O64A<=. 

2. �D989?O K<E?B6OI 
HGA>J<= 

�4;O @AB:9EF6. �D<@9DO 54; xx0, xx0+, xx0-, 

x∞, x-∞, x+∞, n∞.  
�D989?O K<E?B6OI HGA>J<= CB 84AAB= 54;9. �5M99 
BCD989?9A<9 < 97B <AF9DCD9F4J<S 8?S K4EFB 
6EFD9K4RM<IES 54; @AB:9EF6. �9E>BA9KAB @4?O9 < 
59E>BA9KAB 5B?PL<9 HGA>J<S CB 84AAB= 54;9. 
#E?B6AO9 B5B;A4K9A<S. �DBEF9=L<9 E6B=EF64 
CD989?B6.  �D989?O EG@@O, D4;ABEF<, CDB<;6989A<S < 
K4EFAB7B 86GI <@9RM<I CD989? HGA>J<=. "9BD9@4 B 
C9D9IB89 > CD989?G 6 A9D469AEF64I. �9D6O= 
;4@9K4F9?PAO= CD989?.  
�9DIA<9 < A<:A<9 7D4A<JO, 69DIASS < A<:ASS 7D4AP 
K<E?B6B7B @AB:9EF64. �9CD9DO6ABEFP @AB:9EF64 
69M9EF69AAOI K<E9?. !GM9EF6B64A<9 69DIA9= < 
A<:A9= 7D4A< A9CGEFB7B B7D4A<K9AAB7B @AB:9EF64 
K<E9?. �D<F9D<= EGM9EF6B64A<S CD989?4 @BABFBAAB= 
B7D4A<K9AAB= CBE?98B64F9?PABEF< (CD<;A4> 
�9=9DLFD4EE4). �FBDB= ;4@9K4F9?PAO= CD989?. 
!D46A9A<9 CD989?PAB7B CB6989A<S HGA>J<=. 
1>6<64?9AFAO9 HGA>J<< < HGA>J<< B8AB7B CBDS8>4. 
�D<@9DO Q>6<64?9AFAOI CD< x0 HGA>J<=. 
1>6<64?9AFABEFP @AB7BK?9A4 EF4DL9@G E?4749@B@G 
CD< EFD9@?9A<< 4D7G@9AF4 > 59E>BA9KABEF<. "9BD9@O B 
;4@9A9 Q>6<64?9AFAOI EB@AB:<F9?9=/ 
�9DF<>4?PAO9 < A4>?BAAO9 4E<@CFBFO. �D<F9D<= 
EGM9EF6B64A<S A4>?BAAB= 4E<@CFBFO.  
�D989? >B@CB;<J<< HGA>J<=.  
�D<F9D<= �BL< EGM9EF6B64A<S CD989?4 8?S 
CDB<;6B?PAB= 54;O. !9>69AJ<4?PAO= >D<F9D<= 
EGM9EF6B64A<S CD989?4 CD< xx0 

�OK<E?9A<9 CD989?B6 HGA>J<= E <ECB?P;B64A<9@ 
BEAB6AOI F9BD9@ B CD989?4I. �4IB:89A<9 
B8ABEFBDBAA<I CD989?B6.  9L9A<9 CD<@9DB6 A4 
6OK<E?9A<9 CD989?B6 HGA>J<< 6 E?GK49 6B;A<>AB69A<S 
A9BCD989?9AABEF9= D4;?<KAOI F<CB6, BFD45BF>4 
CD<9@B6 GEFD4A9A<S A9BCD989?9AABEF9= D4;?<KAOI 
F<CB6. 

3. �9CD9DO6AO9 K<E?B6O9 
HGA>J<< 

�9CD9DO6ABEFP E?964, A9CD9DO6ABEFP ECD464. 
�?4EE<H<>4J<S FBK9> D4;DO64.  
�9D9IB8 > CD989?G CB8 ;A4>B@ A9CD9DO6AB= HGA>J<<. 
�9CD9DO6ABEF< >B@CB;<J<< A9CD9DO6AOI HGA>J<=. 
�9CD9DO6ABEFP < 4D<H@9F<K9E><9 BC9D4J<<. 
�9CD9DO6ABEFP Q?9@9AF4DAOI HGA>J<=. �9@@4 B 
6?B:9AAOI BFD9;>4I. !6B=EF64 A9CD9DO6AOI A4 BFD9;>9 
HGA>J<=. �B>4?<;4J<S >BDA9= GD46A9A<S f(x)=0 E 
A9CD9DO6AB= ?96B= K4EFPR. �9FB8 <AF9D64?B6 8?S 



 

 

D9L9A<S A9D469AEF6. �BASF<9 B5D4FAB= HGA>J<< 8?S 
84AAB= HGA>J<<. �D<F9D<= EGM9EF6B64A<S B5D4FAB= 
HGA>J<<. "9BD9@4 B @BABFBAABEF< < A9CD9DO6ABEF< 
B5D4FAB= HGA>J<< 8?S @BABFBAAB= < A9CD9DO6AB= 
HGA>J<<. 

4. �<HH9D9AJ<DG9@O9 
K<E?B6O9 HGA>J<< 

�4IB:89A<9 CDB<;6B8AB= HGA>J<< E <ECB?P;B64A<9@ 
BCD989?9A<S CBASF<S CDB<;6B8AB=.  
�4IB:89A<9 CDB<;6B8AB= HGA>J<< E <ECB?P;B64A<9@ 
CD46<? 8<HH9D9AJ<DB64A<S < HBD@G? CDB<;6B8AOI 
BEAB6AOI Q?9@9AF4DAOI HGA>J<= < 6OK<E?9A<9 
;A4K9A<= CDB<;6B8AB= 6 ;484AAB= FBK>9. �4IB:89A<9 
CDB<;6B8AB= E?B:AB= HGA>J<<.  9L9A<9 ;484K A4 
BCD989?9A<9 G7?4 A4>?BA4 >4E4F9?PAB= > 7D4H<>G 
HGA>J<< 6 ;484AAB= FBK>9.  9L9A<9 ;484K A4 
A4IB:89A<9 8<HH9D9AJ<4?4 HGA>J<<. 
 9L9A<9 ;484K A4 A4IB:89A<9 CDB<;6B8AOI < 
8<HH9D9AJ<4?B6 HGA>J<< 6FBDB7B, FD9FP97B < 8DG7<I 
CBDS8>B6. 
�OK<E?9A<9 CD989?B6 HGA>J<= E CD<@9A9A<9@ CD46<?4 
�BC<F4?S. 

5. �D989?O 69>FBDAOI 
HGA>J<= 

�9>FBDAO= < >BBD8<A4FAO= ECBEB5O ;4C<E< 69>FBDAOI 
HGA>J<=. �D4H<> BFB5D4:9A<S f: XY  A9>BFBDOI 
@AB:9EF6 X < Y >4> CB8@AB:9EF6B {(x,y)X, y =f(x) 

Y} 89>4DFB64 CDB<;6989A<S @AB:9EF6. �;B5D4:9A<9 
7D4H<>4 HGA>J<<. �<A<< < CB69DIABEF< GDB6AS 
K<E?B6OI HGA>J<= 69>FBDAB7B 4D7G@9AF4.  
�D989? 69>FBDAB= HGA>J<<. !6S;P CD989?4 69>FBDAB= 
HGA>J<< E CD989?4@< K<E?B6OI >B@CBA9AFB6 84AAB= 
HGA>J<<. �D989?O EG@@O, D4;ABEF<, CDB<;6989A<S < 
K4EFAB7B 69>FBDAOI HGA>J<=. "9BD9@4 B CD989?9 
>B@CB;<J<< HGA>J<=. �9B5IB8<@B9 GE?B6<9 
EGM9EF6B64A<S CD989?4 69>FBDAB= HGA>J<<. 
�CD989?9A<9 CBASF<S D46AB@9DAB7B A4 @AB:9EF69 
CD989?4. �D<@9A9A<9 CB?SDAOI >BBD8<A4F 8?S 
6OK<E?9A<S CD989?B6 HGA>J<= 86GI C9D9@9AAOI. 
"9BD9@4 B5 Q>6<64?9AFABEF< GE?B6<= CD989?B6. !6S;P 
86B=AOI CD989?B6 E CB6FBDAO@<. 

6. �9CD9DO6AO9 69>FBDAO9 
HGA>J<<  
 

 4;?<KAO9 BCD989?9A<S A9CD9DO6ABEF< 69>FBDAOI 
HGA>J<=. !9>69AJ<4?PAO= >D<F9D<= A9CD9DO6ABEF< 
(A9CD9DO6ABEFP CB �9=A9). !6S;P A9CD9DO6ABEF< 
69>FBDAOI HGA>J<= E A9CD9DO6ABEFPR <I K<E?B6OI 
>B@CBA9AFB6. �9CD9DO6ABEFP EG@@O, D4;ABEF<, 
CDB<;6989A<S < K4EFAB7B 69>FBDAOI HGA>J<=. "9BD9@4 
B C9D9IB89 > CD989?G CB8 ;A4>B@ A9CD9DO6AB= 
HGA>J<<. �9CD9DO6ABEFP >B@CB;<J<< A9CD9DO6AOI 
HGA>J<=. �9CD9DO6ABEFP Q?9@9AF4DAOI HGA>J<= 
@AB7<I C9D9@9AAOI 6 ?R5B= FBK>9 B5?4EF< 
BCD989?9A<S.  
�4@>AGFBEFP 8BCB?A9A<S BF>DOFB7B @AB:9EF64 < 
BF>DOFBEFP 8BCB?A9A<S ;4@>AGFB7B @AB:9EF64. 
�F>DOFBEFP B5N98<A9A<S ?R5B7B E9@9=EF64 < 



 

 

C9D9E9K9A<S >BA9KAB7B E9@9=EF64 BF>DOFOI @AB:9EF6. 
�4@>AGFBEFP C9D9E9K9A<S ?R5B7B E9@9=EF64 < 
B5N98<A9A<S >BA9KAB7B E9@9=EF64 ;4@>AGFOI 
@AB:9EF6. �D<F9D<= ;4@>AGFBEF<. 
�B@C4>FAO9 @AB:9EF64. 1>6<64?9AFABEFP.  �9@@4 
�B?PJ4AB-�9=9DLFD4EE4.  
!6B=EF64 A9CD9DO6AOI A4 >B@C4>F9 HGA>J<=. 
�B@C4>FABEFP B5D4;4 >B@C4>F4 CD< A9CD9DO6AB@ 
BFB5D4:9A<<. "9BD9@4 �9=9DLFD4EE4: A9CD9DO6A4S A4 
>B@C4>F9 K<E?B64S HGA>J<S @AB7<I C9D9@9AAOI 
8BEF<749F A4 A9@ E6B< A4<5B?PL99 < A4<@9APL99 
;A4K9A<S. �<A9=AB E6S;AO9 @AB:9EF64. �<A9=A4S 
E6S;ABEFP @AB:9EF64 ;A4K9A<= A9CD9DO6AB= A4 
?<A9=AB E6S;AB@ @AB:9EF69 HGA>J<<.  
�BASF<9 D46AB@9DAB= A9CD9DO6ABEF< BFB5D4:9A<S A4 
@AB:9EF69. "9BD9@4 �4AFBD4 B D46AB@9DAB= 
A9CD9DO6ABEF< A9CD9DO6AOI A4 >B@C4>F9 HGA>J<=. 
"9BD9@4 B CDBB5D4;4I BF>DOFOI < ;4@>AGFOI @AB:9EF6 
CD< A9CD9DO6AB@ BFB5D4:9A<<. �F>DOFO9 < ;4@>AGFO9 
@AB:9EF64, ;484649@O9 E CB@BMPR A9CD9DO6AOI 
HGA>J<=. �B@C4>FABEFP 5R8:9FAB7B @AB:9EF64. 
$GA>J<S CB?9;ABEF<, HGA>J<S ECDBE4 CB �4DL4??G, 
>BE69AA4S HGA>J<S CB?9;ABEF<. 

7. �<HH9D9AJ<DG9@O9 
69>FBDAO9 HGA>J<<  

�DB<;6B8A4S 69>FBDAB= HGA>J<< B8AB= C9D9@9AAB=. 
#D46A9A<9 >4E4F9?PAB= > 8<HH9D9AJ<DG9@B= >D<6B=. 
�DB<;6B8A4S CB A4CD46?9A<R < K4EFAO9 CDB<;6B8AO9. 
�4FD<J4 3>B5<. �D48<9AF HGA>J<< @AB7<I 
C9D9@9AAOI. �DB<;6B8A4S < 8<HH9D9AJ<4? 69>FBDAB= 
HGA>J<<.  
!6S;P CDB<;6B8AB= < CDB<;6B8AB= CB A4CD46?9A<R. 
�9CD9DO6ABEFP 8<HH9D9AJ<DG9@OI BFB5D4:9A<=. 
�9CD9DO6ABEFP Q?9@9AFB6 @4FD<JO 3>B5< 6 A9>BFBDB= 
FBK>9 >4> 8BEF4FBKAB9 GE?B6<9 8<HH9D9AJ<DG9@BEF< 
HGA>J<< 6 QFB= FBK>9.  
�DB<;6B8A4S >B@CB;<J<< 8<HH9D9AJ<DG9@OI 
HGA>J<=. �DB<;6B8A4S EG@@O, D4;ABEF<, CDB<;6989A<S 
< K4EFAB7B 69>FBDAOI HGA>J<=.  
�D48<9AF. �4CD46?9A<9 A4<E>BD9=L97B 6B;D4EF4A<S 
HGA>J<<. �9DC9A8<>G?SDABEFP 7D48<9AF4 CB69DIABEF< 
GDB6AS, >4E4F9?PAO9 < ABD@4?<.  
�DB<;6B8AO9 6OEL<I CBDS8>B6. �4FD<J4 �9EE9. 
�9;46<E<@BEFP K4EFAOI CDB<;6B8AOI BF 
CBE?98B64F9?PABEF< 8<HH9D9AJ<DB64A<S.  
$BD@G?4 "9=?BD4 E BEF4F>B@ 6 HBD@9 �94AB, E 
BEF4F>B@ 6 HBD@9 �47D4A:4. $BD@G?4 "9=?BD4 6 
8<HH9D9AJ<4?4I.  
�B>4?PAO9 Q>EFD9@G@O K<E?B6OI HGA>J<= @AB7<I 
C9D9@9AAOI. �D48<9AF < A9B5IB8<@B9 GE?B6<9 
Q>EFD9@G@4. �D<F<K9E><9 < E98?B6O9 FBK><.  
�FBDB= 8<HH9D9AJ<4? < 8BEF4FBKAB9 GE?B6<9 
Q>EFD9@G@4 <?< E98?B6B= FBK><.  



 

 

"9BD9@4 B A9S6AB= HGA>J<<. �EE?98B64A<9 ;484AAOI 
GD46A9A<S@< >D<6OI. 1>EFD9@G@O A9S6AB ;484AAOI 
HGA>J<=. "9BD9@4 B5 B5D4FAB= HGA>J<<. �DB<;6B8AO9 
C4D4@9FD<K9E>< ;484AAOI HGA>J<= >4> E?98EF6<9 
F9BD9@O B A9S6AB= HGA>J<<.  
�OK<E?9A<9 Q?4EF<KABEF< A9S6AB ;484AAOI HGA>J<=. 
1?4EF<KABEFP ;4@9M9A<S.  
#E?B6<S ;46<E<@BEF< E<EF9@O K<E?B6OI HGA>J<=.  
�487D4H<> < CB87D4H<> HGA>J<<. �OCG>?O9 < 
6B7AGFO9 HGA>J<< >4> HGA>J<< E 6OCG>?O@ 
A487D4H<>B@ < CB87D4H<>B@. �D<F9D<= 6OCG>?BEF< 
<?< 6B7AGFBEF< HGA>J<= 6 HBD@9 A9D469AEF6. !FDB7B 
6OCG>?O9 < EFDB7B 6B7AGFO9 HGA>J<<. �OCG>?BEFP 
@AB:9EF6 GDB6AS < 8?S 6OCG>?OI < 6B7AGFOI HGA>J<=. 
�64;<6OCG>?O9 < >64;<6B7AGFO9 HGA>J<<. "9BD9@4 B 
A9CD9DO6ABEF< 6OCG>?OI HGA>J<=. �D<F9D<= 
6OCG>?BEF< <?< 6B7AGFBEF< 8?S HGA>J<= < 97B 
79B@9FD<K9E>4S <AF9DCD9F4J<S. "9BD9@4 B5 
Q>EFD9@G@4I 6OCG>?OI < 6B7AGFOI HGA>J<=. �D<F9D<< 
6OCG>?BEF< <?< 6B7AGFBEF<. �9CD9DO6AB9 
CDB8B?:9A<9 6OCG>?OI HGA>J<=.  
#E?B6AO9 Q>EFD9@G@O. �9B5IB8<@B9 GE?B6<9 
Q>EFD9@G@4. �D<AJ<C @AB:<F9?9= �47D4A:4. 
�BEF4FBKAO9 GE?B6<S Q>EFD9@G@4. �>4=@?9AAO= 
79EE<4A. �46<E<@BEFP 59;GE?B6AOI < GE?B6AOI 
Q>EFD9@G@B6 BF C4D4@9FDB6. "9BD9@O B5 B7<54RM9= 
8?S 59;GE?B6AOI < GE?B6AOI Q>EFD9@G@B6. 

8. �D<?B:9A<S @AB7B@9DAB7B 
4A4?<;4  
 

1>BAB@<K9E>4S <AF9DCD9F4J<S @AB:<F9?9= �47D4A:4. 
"9A96O9 J9AO (shadow price). !6B=EF64 >BE69AAB= 
HGA>J<< CB?9;ABEF<. �9CD9DO6A4S ;46<E<@BEFP 
Q>EFD9@4?PAOI ;A4K9A<= CB?9;ABEF< BF J9A < 8BIB84. 
!6B=EF64 HGA>J<< BCF<@4?PAB7B ECDBE4 CB �4DL4??G. 
�8ABDB8AO9 HGA>J<<. �8ABDB8ABEFP K4EFAOI 
CDB<;6B8AOI B8ABDB8AB= HGA>J<<. "9BD9@4 1=?9D4 B5 
B8ABDB8AOI HGA>J<SI. �D<6O9 1A79?S 8?S B8ABDB8AB= 
HGA>J<< CB?9;ABEF<. �B69DIABEF< GDB6AS B8ABDB8AOI 
HGA>J<=.  
!6B=EF64 HGA>J<< D4EIB8B6. !CDBE CB %<>EG. 
#D46A9A<9 !?GJ>B7B.  
$GA>J<< E CBEFBSAAB= Q?4EF<KABEFPR ;4@9M9A<S 
(CES-HGA>J<<). 

9. �9BCD989?9AAO= <AF97D4? �9D6BB5D4;A4S HGA>J<<. �CD989?9A<S < CDBEF9=L<9 
E6B=EF64. �9BCD989?9AAO= <AF97D4? < 97B BEAB6AO9 
E6B=EF64. "45?<J4 A9BCD989?9AAOI <AF97D4?B6. 
�D<@9DO HGA>J<=, C9D6BB5D4;AO9 >BFBDOI 
EGM9EF6GRF, AB A9 6OD4:4RFES K9D9; BEAB6AO9 
Q?9@9AF4DAO9 HGA>J<< E CB@BMPR >BA9KAB7B K<E?4 
4D<H@9F<K9E><I BC9D4J<= < BC9D4J<= >B@CB;<J<< 
HGA>J<=. !FDG>FGD4 @AB:9EF64 C9D6BB5D4;AOI 
;484AAB= A4 CDB@9:GF>9 HGA>J<<. 
�9CBED98EF69AAB9 <AF97D<DB64A<9. �DBEF9=L<9 
@9FB8O <AF97D<DB64A<S. �9FB8 ;4@9AO C9D9@9AAB= 6 



 

 

<AF97D<DB64A<<. �9FB8 <AF97D<DB64A<S CB K4EFS@. 
�EAB6AO9 7DGCCO <AF97D4?B6, 59DGM<IES CB K4EFS@. 
�AF97D<DB64A<9 D4J<BA4?PAOI HGA>J<=. �B;@B:ABEFP 
?R5GR D4J<BA4?PAGR HGA>J<R 98<AEF69AAO@ B5D4;B@ 
CD98EF46<FP 6 6<89 EG@@O @AB7BK?9A4 < CD46<?PAB= 
D4J<BA4?PAB= HGA>J<< E F9@ :9 ;A4@9A4F9?9@. 
"9BD9@4 B D4;?B:9A<< CD46<?PAB= D4J<BA4?PAB= 
HGA>J<< 6 EG@@G CDBEF9=L<I 8DB59=. �AF97D<DB64A<9 
CDBEF9=L<I 8DB59=. 
#A<69DE4?PA4S FD<7BAB@9FD<K9E>4S CB8EF4AB6>4. 
�AF97D<DB64A<9 CDBEF9=L<I <DD4J<BA4?PAOI 
HGA>J<=. "D<7BAB@9FD<K9E><9 CB8EF4AB6>< 6 
<DD4J<BA4?PAOI <AF97D4?4I. 

10. �CD989?9AAO= <AF97D4? �F@9K9AAO9 D4;5<9A<S BFD9;>4 K<E?B6B= CDS@B=. 
�<4@9FD D4;5<9A<S. �4;4 A4 @AB:9EF69 6E9I BF@9K9AAOI 
D4;5<9A<= BFD9;>4. �AF97D4?PA4S EG@@4 HGA>J<<. 
�CD989?9AAO= <AF97D4? >4> CD989? <AF97D4?PAOI EG@@. 
�9B@9FD<K9E>4S < H<;<K9E>4S <AF9DCD9F4J<< <AF97D4?4. 
�CD989?9AAO= <AF97D4? < C9D6BB5D4;A4S. $BD@G?4 
�PRFBA4-�9=5A<J4. �EAB6AO9 E6B=EF64 BCD989?9AAB7B 
<AF97D4?4. �EB59AABEF< ;4@9AO C9D9@9AAB= < HBD@G?O 
<AF97D<DB64A<S CB K4EFS@ 8?S BCD989?9AAB7B 
<AF97D4?4. 
�AB:9EF64 @9DO AG?P. �D<F9D<= <AF97D<DG9@BEF<. 
�CD989?9AAO= <AF97D4? < 4D<H@9F<K9E><9 BC9D4J<<. 
�CD989?9AAO= <AF97D4? >4> 488<F<6A4S HGA>J<S 
CDB@9:GF>4 <AF97D<DB64A<S. 
�CD989?9AAO= <AF97D4? < A9D469AEF64. �AF97D4?PAB 
ED98A99 ;A4K9A<9 HGA>J<< A4 BFD9;>9. �AF97D4? >4> 
HGA>J<S C9D9@9AAB7B 69DIA97B CD989?4. 
�9D6BB5D4;AO9 A9CD9DO6AB= HGA>J<<. �AF97D4?O, 
;46<ESM<9 BF C4D4@9FDB6. �AF97D4? E C9D9@9AAO@ 
69DIA<@ CD989?B@.  
�D<?B:9A<S BCD989?9AAB7B <AF97D4?4. "9BD9@4 B5 
<AF97D4?PAB@ CD98EF46?9A<< HGA>J<=. �?BM48P 
>D<6B?<A9=AB= FD4C9J<<. �?BM48< H<7GDO 6 CB?SDAOI 
>BBD8<A4F4I. �?<A4 8G7< >D<6B=, ;484AAB= 
C4D4@9FD<K9E><. �?<A4 8G7< 7D4H<>4 HGA>J<< < >D<6B= 
6 CB?SDAOI >BBD8<A4F4I. �5N9@ F9?4 >4> <AF97D4? BF 
C?BM48< CBC9D9KAB7B E9K9A<S. �5N9@ F9? 6D4M9A<S. 
�9EB5EF69AAO= <AF97D4?. �D<F9D<= �BL< EIB8<@BEF< 
A9EB5EF69AAOI <AF97D4?B6. !IB8<@BEFP 45EB?RFAB 
EIB8SM<IES <AF97D4?B6. !D46A<F9?PAO= CD<;A4> 
EIB8<@BEF< A9EB5EF69AAOI <AF97D4?B6. 
!D46A<F9?PAO= CD<;A4> EIB8<@BEF< A9EB5EF69AAOI 
<AF97D4?B6 6 CD989?PAB= HBD@9. 

11. �D4FAO9 <AF97D4?O �F@9K9AAO9 D4;5<9A<S -@9DAB7B CDB@9:GF>4. �<4@9FD 
D4;5<9A<S. �9D4 CDB@9:GF>4. �D4FAO9 <AF97D4?O 8?S 
n-@9DAB7B CDB@9:GF>4. �AB:9EF64 @9DO AG?P 6 Rn. 

�;@9D<@O9 @AB:9EF64. �AF97D4?O A4 <;@9D<@OI 
@AB:9EF64I. !6989A<9 86B=AB7B <AF97D4?4 > 
CB6FBDAB@G. �4@9A4 C9D9@9AAOI 6 >D4FAB@ <AF97D4?9. 



 

 

�9EB5EF69AAO9 >D4FAO9 <AF97D4?O. �AF97D4? 
�G4EEBA4. 

12. '<E?B6O9 DS8O  '<E?B6B= DS8. '4EF<KAO9 EG@@O DS84. !G@@4 DS84. 
!IB8SM<9ES < D4EIB8SM<9ES DS8O. �D<H@9F<K9E><9 
BC9D4J<< co EIB8SM<@<ES DS84@<. �9;46<E<@BEFP 
EG@@O EIB8SM97BES DS84 BF 7DGCC<DB6>< E?4749@OI. 
�9B5IB8<@O= CD<;A4> EIB8<@BEF< DS84.  4EIB8<@BEFP 
74D@BA<K9E>B7B DS84.  
�D<F9D<= �BL< EIB8<@BEF< DS84. �5EB?RFAB < 
GE?B6AB EIB8SM<9ES DS8O. !IB8<@BEFP 45EB?RFAB 
EIB8SM97BES DS84.  
�D<F9D<= EIB8<@BEF< DS8B6 E A9BFD<J4F9?PAO@< 
E?4749@O@<. �AF97D4?PAO= CD<;A4> EIB8<@BEF<. 
!D46A<F9?PAO9 CD<;A4>< EIB8<@BEF<. �D<;A4>< 
�4?4@59D4 < �BL< EIB8<@BEF< DS8B6. �D<;A4> 
�9=5A<J4 EIB8<@BEF< ;A4>BC9D9@9AAOI DS8B6. 
�9>BFBDO9 E6B=EF64 45EB?RFAB < GE?B6AB EIB8SM<IES 
DS8B6. �9D9EF4AB6>< E?4749@OI 45EB?RFAB < GE?B6AB 
EIB8SM<IES DS8B6. #@AB:9A<9 DS8B6. 

13. $GA>J<BA4?PAO9 DS8O   46AB@9DA4S EIB8<@BEFP HGA>J<BA4?PAB= 
CBE?98B64F9?PABEF< < HGA>J<BA4?PAB7B DS84. 
�9CD9DO6ABEFP CD989?4 CBE?98B64F9?PABEF< HGA>J<= 
< EG@@O DS84. �AF97D<DG9@BEFP CD989?4 
CBE?98B64F9?PABEF< HGA>J<= < EG@@O DS84. 
�<HH9D9AJ<DG9@BEFP CD989?4 CBE?98B64F9?PABEF< 
HGA>J<= (59; 8B>4;4F9?PEF64) < EG@@O DS84. 

14. !F9C9AAO9 DS8O   46AB@9DA4S EIB8<@BEFP EF9C9AAB7B DS84 A4 BFD9;>4I 
<; B5?4EF< EIB8<@BEF<.  48<GE < B5?4EFP EIB8<@BEF< 
EF9C9AAB7B DS84. "9BD9@4 �59?S (59; 8B>4;4F9?PEF64). 
�BK?9AAB9 <AF97D<DB64A<9 < CBK?9AAB9 
8<HH9D9AJ<DB64A<9 EF9C9AAB7B DS84.  S8O "9=?BD4 < 
�4>?BD9A4. �D98EF46?9A<9 HGA>J<= 6 6<89 EG@@O DS84 
"9=?BD4. !F9C9AAO9 DS8O 8?S A9>BFBDOI 
Q?9@9AF4DAOI HGA>J<=. 

 

7. (BA8 BJ9ABKAOI ED98EF6 8?S CDB6989A<S CDB@9:GFBKAB= 4FF9EF4J<< B5GK4RM<IES 
CB 8<EJ<C?<A9 (@B8G?R) 

 

�D98GE@BFD9AO E?98GRM<9 6<8O >BAFDB?S >4K9EF64 BE6B9A<S >BA>D9FAB= 
8<EJ<C?<AO: 

- F9>GM<= >BAFDB?P GEC9649@BEF< 

- CDB@9:GFBKA4S 4FF9EF4J<S B5GK4RM<IES CB 8<EJ<C?<A9 

$BA8 BJ9ABKAOI ED98EF6 8?S CDB6989A<S CDB@9:GFBKAB= 4FF9EF4J<< B5GK4RM<IES CB 
8<EJ<C?<A9 BHBD@?9A 6 #$��"��!�� >  ���'�� � �� ���� ��!&�����/ 

"9>GM<= >BAFDB?P GEC9649@BEF< B59EC9K<649F BJ9A<64A<9 IB84 BE6B9A<S 8<EJ<C?<AO 
6 CDBJ9EE9 B5GK9A<S. 

 

7.1 #4ECBDF HBA84 BJ9ABKAOI ED98EF6 8?S CDB6989A<S F9>GM9= 4FF9EF4J<< CB 
8<EJ<C?<A9 (@B8G?R) 

 

№ 
C/C 

�BAFDB?<DG9@O9 D4;89?O 
(F9@O) 

 !4<@9AB64A<9 BJ9ABKAB7B ED98EF64 



 

 

1. '<E?B6O9 CBE?98B64F9?PABEF<.  �CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

2. �D989?O K<E?B6OI HGA>J<= �CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

3. �9CD9DO6AO9 K<E?B6O9 HGA>J<< �CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

4. �<HH9D9AJ<DG9@O9 K<E?B6O9 
HGA>J<< 

�CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

5. �D989?O 69>FBDAOI HGA>J<= �CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

6. �9CD9DO6AO9 69>FBDAO9 HGA>J<<  
 

�CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

7. �<HH9D9AJ<DG9@O9 69>FBDAO9 
HGA>J<<  

�CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

8. �D<?B:9A<S @AB7B@9DAB7B 
4A4?<;4  
 

�CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

9. �9BCD989?9AAO= <AF97D4? �CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

10. �CD989?9AAO= <AF97D4? �CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

11. �D4FAO9 <AF97D4?O �CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

12. '<E?B6O9 DS8O  �CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

13. $GA>J<BA4?PAO9 DS8O  �CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

14. !F9C9AAO9 DS8O  �CDBE, CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9, 
F9EF<DB64A<9. 
 

 

7.2 &<CB6O9 >BAFDB?PAO9 ;484A<S <?< <AO9 @4F9D<4?O, A9B5IB8<@O9 8?S BJ9A>< 
;A4A<=, G@9A<=, A46O>B6 < (<?<) BCOF4 89SF9?PABEF< 6 CDBJ9EE9 F9>GM97B >BAFDB?S  

 

&<CB6O9 6BCDBEO  
 

1. !BEF46?9A<9 HBD@G?O B5M97B K?9A4 K<E?B6B= CBE?98B64F9?PABEF<.  
2. '<E?B64S CBE?98B64F9?PABEFP < 99 CD989?. 
3. �OK<E?9A<9 CD989?B6 HGA>J<= E <ECB?P;B64A<9@ BEAB6AOI F9BD9@ B CD989?4I.  



 

 

4. �4IB:89A<9 B8ABEFBDBAA<I CD989?B6.  
5. �EE?98B64A<9 HGA>J<= A4 A9CD9DO6ABEFP.  
6. �4IB:89A<9 FBK9> D4;DO64 HGA>J<< < BCD989?9A<9 <I F<CB6. 
7. �4IB:89A<9 CDB<;6B8AB= HGA>J<< E <ECB?P;B64A<9@ BCD989?9A<S CBASF<S 

CDB<;6B8AB=.  
8. �4IB:89A<9 CDB<;6B8AB= HGA>J<< E <ECB?P;B64A<9@ CD46<? 8<HH9D9AJ<DB64A<S. 

9. $<;<K9E><= < 79B@9FD<K9E><= E@OE? CDB<;6B8AB= HGA>J<<. 
10. �EAB6AO9 CD46<?4 < HBD@G?O 8<HH9D9AJ<DB64A<S. 
11. �4IB:89A<9 CDB<;6B8AB= E?B:AB= HGA>J<<.  
12.  9L9A<9 ;484K A4 BCD989?9A<9 G7?4 A4>?BA4 >4E4F9?PAB= > 7D4H<>G HGA>J<< 6 

;484AAB= FBK>9.  
13. �DB<;6B8AO9 < 8<HH9D9AJ<4?O HGA>J<= 6OEL<I CBDS8>B6. 
14. �OK<E?9A<9 CD989?B6 HGA>J<= E CD<@9A9A<9@ CD46<?4 �BC<F4?S. 
15. �EE?98B64A<9 HGA>J<< < CBEFDB9A<9 7D4H<>4 HGA>J<<. 
16. �4IB:89A<9 4E<@CFBF HGA>J<<. �BEFDB9A<9 7D4H<>B6 HGA>J<=. 

17. �4IB:89A<9 K4EFAOI CDB<;6B8AOI < CB?AOI 8<HH9D9AJ<4?B6 HGA>J<< 86GI 
C9D9@9AAOI.  

18. �EAB6AO9 @9FB8O <AF97D<DB64A<S. 
19. �4IB:89A<9 A9BCD989?9AAB7B <AF97D4?4 E <ECB?P;B64A<9@ BEAB6AOI E6B=EF6 

A9BCD989?9AAOI <AF97D4?B6. 
20. �4IB:89A<9 A9BCD989?9AAB7B <AF97D4?4 E <ECB?P;B64A<9@ @9FB8B6 

A9CBED98EF69AAB7B <AF97D<DB64A<S. 
21. �4IB:89A<9 A9BCD989?9AAB7B <AF97D4?4 E <ECB?P;B64A<9@ ;4@9AO C9D9@9AAB=. 
22. �4IB:89A<9 A9BCD989?9AAB7B <AF97D4?4 E <ECB?P;B64A<9@ <AF97D<DB64A<S CB K4EFS@.  
23. �AF97D<DB64A<9 D4J<BA4?PAOI 8DB59=, FD<7BAB@9FD<K9E><I HGA>J<=. 
24. �9B@9FD<K9E><= E@OE? BCD989?9AAB7B <AF97D4?4. 
25. �EAB6AO9 CD<?B:9A<S BCD989?9AAB7B <AF97D4?4. 
26. �OK<E?9A<9 BCD989?9AAB7B <AF97D4?4 E CB@BMPR HBD@G?O �PRFBA4-�9=5A<J4, E 

<ECB?P;B64A<9@ BEAB6AOI E6B=EF6 BCD989?9AAOI <AF97D4?B6.  
27. �D<@9A9A<9 @9FB8B6 ;4@9AO C9D9@9AAB= < <AF97D<DB64A<S CB K4EFS@ 6 

BCD989?9AAOI <AF97D4?4I. 
28. !BEF46?9A<9 HBD@G?O < 6OK<E?9A<9 C?BM489= C?BE><I H<7GD. 

 

 

&<CB6O9 ;484A<S 
 

 



 

 

 
 

&<CB6O9 CDB5?9@AB-4A4?<F<K9E><9 ;484A<S 
 

1. П@>5;9<=>-4=4;8B8G9A:>9 7484=89: 

 
 

&9@O <EE?98B64F9?PE><I, F6BDK9E><I CDB9>FB6 
 

П>87>B>6:4 8AA;98>64B9;PA:8E ?@>9:B>6 ?> B9<4<: 
1. 1?9@9AF4DAO9 HGA>J<<. 
2. �<HH9D9AJ<4?PAB9 <EK<E?9A<9. 
3. �AF97D4?PAB9 <EK<E?9A<9. 
4. �<HH9D9AJ<4?PAO9 GD46A9A<S. 
5. �DB<;6B8AO9 6OEL<I CBDS8>B6. 
6. �D<@9A9A<9 CDB<;6B8AOI 6 Q>BAB@<>9. 

 

&6BDK9E>B9 ;484A<9 
 

1. �D<@9DA4S EI9@4 <EE?98B64A<S HGA>J<< 8?S CBEFDB9A<S 9ё 7D4H<>4.  
1.1. �9DF<>4?PAO9 < A4>?BAAO9 4E<@CFBFO. �D<F9D<= EGM9EF6B64A<S A4>?BAAB= 4E<@CFBFO.  
1.2. �D<;A4>< @BABFBAABEF< HGA>J<=. !@9A4 ;A4>4 CDB<;6B8AB= >4> 8BEF4FBKAB9 GE?B6<9 
Q>EFD9@G@4.  
1.3. �OCG>?O9 < 6B7AGFO9 HGA>J<<. �D<;A4>< 6OCG>?BEF< <?< 6B7AGFBEF<. �FBDB9 8BEF4FBKAB9 
GE?B6<9 Q>EFD9@G@4.  
2. �D48<9AF. �9DC9A8<>G?SDABEFP 7D48<9AF4 CB69DIABEF< GDB6AS, >4E4F9?PAO9 < ABD@4?<.  

3. �B>4?PAO9 Q>EFD9@G@O K<E?B6OI HGA>J<= @AB7<I C9D9@9AAOI. �D48<9AF < A9B5IB8<@B9 
GE?B6<9 Q>EFD9@G@4. �D<F<K9E><9 < E98?B6O9 FBK><. �FBDB= 8<HH9D9AJ<4? < 8BEF4FBKAB9 
GE?B6<9 Q>EFD9@G@4 <?< E98?B6B= FBK><.  
 

 



 

 

&<CB6O9 ;484A<S > <AF9D4>F<6AO@ ;4ASF<S@ 

 

1. �D989?O 69>FBDAOI HGA>J<=  
1.1. #E?B6AO9 Q>EFD9@G@O. �9B5IB8<@B9 GE?B6<9 Q>EFD9@G@4. �D<AJ<C @AB:<F9?9=. 
�47D4A:4. �BEF4FBKAO9 GE?B6<S Q>EFD9@G@4. �>4=@?9AAO= 79EE<4A. �46<E<@BEFP 
59;GE?B6AOI < GE?B6AOI Q>EFD9@G@B6 BF C4D4@9FDB6. "9BD9@O B5 B7<54RM9= 8?S 
59;GE?B6AOI < GE?B6AOI Q>EFD9@G@B6.  
2. �9BCD989?9AAO= <AF97D4?. �CD989?9AAO= <AF97D4?.  
2.1. �DBEF9=L<9 @9FB8O <AF97D<DB64A<S. �9FB8 <AF97D<DB64A<S CB K4EFS@ . �9FB8 ;4@9AO 
C9D9@9AAB=.  
2.2. �AF97D<DB64A<9 D4J<BA4?PAOI HGA>J<=.  
2.3. #A<69DE4?PA4S FD<7BAB@9FD<K9E>4S CB8EF4AB6>4. �AF97D4?O HGA>J<=, D4J<BA4?PAB 
;46<ESM<I BF cos(x) < sin(x).  

2.4. �AF97D<DB64A<9 CDBEF9=L<I <DD4J<BA4?PAOI HGA>J<=. "D<7BAB@9FD<K9E><9 
CB8EF4AB6>< 6 <DD4J<BA4?PAOI <AF97D4?4I. 
 

3. �D4FAO9 <AF97D4?O  
3.1. !6989A<9 86B=AB7B <AF97D4?4 > CB6FBDAB@G. �4@9A4 C9D9@9AAOI 6 >D4FAB@ <AF97D4?9.  
4. '<E?B6O9 DS8O  
4.1. !IB8SM<9ES < D4EIB8SM<9ES DS8O. �D<H@9F<K9E><9 BC9D4J<< co EIB8SM<@<ES DS84@<. 
�9B5IB8<@O= CD<;A4> EIB8<@BEF< DS84.  4EIB8<@BEFP 74D@BA<K9E>B7B DS84.  
4.2. �5EB?RFAB < GE?B6AB EIB8SM<9ES DS8O. !IB8<@BEFP 45EB?RFAB EIB8SM97BES DS84.  
4.3. !D46A<F9?PAO9 CD<;A4>< EIB8<@BEF<. �D<;A4>< �4?4@59D4 < �BL< EIB8<@BEF< DS8B6. 
�D<;A4> �9=5A<J4 EIB8<@BEF< ;A4>BC9D9@9AAOI DS8B6.  
5. $GA>J<BA4?PAO9 DS8O  
5.1. �5?4EFP EIB8<@BEF< HGA>J<BA4?PAB7B DS84.  48<GE < B5?4EFP EIB8<@BEF< EF9C9AAB7B 
DS84.  
5.2. �BK?9AAB9 <AF97D<DB64A<9 < CBK?9AAB9 8<HH9D9AJ<DB64A<9 EF9C9AAB7B DS84. 
�AF97D<DB64A<9 CDBEF9=L<I <DD4J<BA4?PAOI HGA>J<=.  
5.3. !F9C9AAO9 DS8O 8?S A9>BFBDOI Q?9@9AF4DAOI HGA>J<=.  
 

 

&<CB6O9 F9EFO 

 

"9EF №1 

 



 

 

 

 

 

 

 



 

 

 

 
"9EF №2 

 

 

 

 



 

 

 

 

 

 
 

"9EF №3 

 

 

 



 

 

 

 

 

 

 
 

�F69FO > F9EF4@: 



 

 

"9EF № 1: 1-B, 2-C, 3-B, 4-C, 5-D, 6-C, 7-�, 8-C 

"9EF № 2: 1-!, 2-�, �, C, 3-D, 4-B, 5-B, 6-D, 7-B, 8-� 

"9EF № 3: 1-B, 2-�, 3-�, 4-A, 5-�, 6-C, 7-�, 8-B 

 

 

7.3  9FB8<K9E><9 @4F9D<4?O, BCD989?SRM<9 CDBJ98GDO BJ9A<64A<S ;A4A<=, G@9A<=, 
A46O>B6 < (<?<) BCOF4 89SF9?PABEF< 

 

�E9 ;484A<S, <ECB?P;G9@O9 8?S F9>GM97B >BAFDB?S HBD@<DB64A<S >B@C9F9AJ<= 
GE?B6AB @B:AB D4;89?<FP A4 869 7DGCCO:  

1. ;484A<S, >BFBDO9 6 E<?G E6B<I BEB59AABEF9= @B7GF 5OFP D94?<;B64AO FB?P>B 6 
CDBJ9EE9 B5GK9A<S A4 ;4ASF<SI (A4CD<@9D, 8<E>GEE<S, >DG7?O= EFB?, 8<ECGF, @<A<-

>BAH9D9AJ<S);  
2. ;484A<S, >BFBDO9 8BCB?ASRF F9BD9F<K9E><9 6BCDBEO (CD4>F<K9E><9 ;484A<S, 

CDB5?9@AB-4A4?<F<K9E><9 ;484A<S, F9EF).  
�OCB?A9A<9 6E9I ;484A<= S6?S9FES A9B5IB8<@O@ 8?S HBD@<DB64A<S < >BAFDB?S 

;A4A<=, G@9A<= < A46O>B6. �BQFB@G, 6 E?GK49 A96OCB?A9A<S ;484A<= 6 CDBJ9EE9 B5GK9A<S, <I 
A9B5IB8<@B «BFD45BF4FP» 8B ;4K9F4 (Q>;4@9A4). �<8 ;484A<=, >BFBDO9 A9B5IB8<@B 6OCB?A<FP 
8?S ?<>6<84J<< «;48B?:9AABEF<» BCD989?S9FES 6 <A8<6<8G4?PAB@ CBDS8>9, E GK9FB@ CD<K<A 
A96OCB?A9A<S.  

 

1. &D95B64A<9 > F9BD9F<K9E>B@G GEFAB@G BF69FG 
 �J9A>4 ;A4A<= CD98CB?4749F 8<HH9D9AJ<DB64AAO= CB8IB8 > EFG89AFG, GK9F 97B 

<A8<6<8G4?PAOI ECBEB5ABEF9=, EF9C9AP GE6B9A<S < E<EF9@4F<;4J<< BEAB6AOI CBASF<= < 
>4F97BD<= CB 8<EJ<C?<A9. �DB@9 FB7B, BJ9A<649FES A9 FB?P>B 7?G5<A4 ;A4A<= CBEF46?9AAOI 
6BCDBEB6, AB < G@9A<9 <ECB?P;B64FP 6 BF69F9 CD4>F<K9E><= @4F9D<4?. �J9A<649FES >G?PFGD4 
D9K<, 6?489A<9 A46O>4@< BD4FBDE>B7B <E>GEEF64. 

�@8B9@88 >F9=864=8я: CBE?98B64F9?PABEFP, CB?ABF4, ?B7<KABEFP <;?B:9A<S, 4A4?<; 
D4;?<KAOI FBK9> ;D9A<S, E4@BEFBSF9?PAB9 B5B5M9A<9 @4F9D<4?4, <ECB?P;B64A<9 
CDBH9EE<BA4?PAOI F9D@<AB6, >G?PFGD4 D9K<, A46O>< BD4FBDE>B7B <E>GEEF64. �;?B:9A<9 
@4F9D<4?4 59; H4>F<K9E><I BL<5B>. 

�J9A>4 «>B;8G=B» EF46<FES 6 E?GK49, >B784 @4F9D<4? <;?4749FES <EK9DCO64RM9, 
CBE?98B64F9?PAB, 7D4@BFAB < ?B7<K9E>< EFDB=AB, CD< QFB@ D4E>DO64RFES A9 FB?P>B BEAB6AO9 
CBASF<S, AB < 4A4?<;<DGRFES   FBK>< ;D9A<S D4;?<KAOI 46FBDB6. �5GK4RM<=ES A9 
;4FDG8AS9FES E BF69FB@, EB5?R849F >G?PFGDG D9K<. 

�J9A>4 «E>@>H>» EF46<FES, 9E?< B5GK4RM<=ES F69D8B ;A49F @4F9D<4?, 7D4@BFAB < CB 
EGM9EF6G <;?4749F 97B, ;A49F CD4>F<K9E>GR 54;G, AB CD< BF69F9 A4 6BCDBE 8BCGE>49F 
A9EGM9EF69AAO9 CB7D9LABEF<.    

 �J9A>4 «C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<=ES BE6B<? FB?P>B BEAB6AB= 
@4F9D<4?, AB A9 ;A49F BF89?PAOI 89F4?9=, 8BCGE>49F A9FBKABEF<, A98BEF4FBKAB CD46<?PAO9 
HBD@G?<DB6><, A4DGL49F CBE?98B64F9?PABEFP 6 <;?B:9A<< @4F9D<4?4, ;4FDG8AS9FES E 
BF69F4@<, CB>4;O649F BFEGFEF6<9 8B?:AB= E6S;< @9:8G 4A4?<;B@, 4D7G@9AF4J<9= < 6O6B84@<.  

�J9A>4 «=9C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<=ES A9 BF69K49F A4 

CBEF46?9AAO9 6BCDBEO. 
 

2. &6BDK9E><9 ;484A<S  
ЭAA9 3 QFB A95B?PL4S CB B5N9@G C<EP@9AA4S D45BF4, EBK9F4RM4S E6B5B8AO9, 

EG5N9>F<6AO9 D4EEG:89A<S CB BCD989?9AAB= F9@9 E Q?9@9AF4@< A4GKAB7B 4A4?<;4. "9>EF 
8B?:9A 5OFP ?97>B K<F49@, AB A9B5IB8<@B <;5974FP A4DBK<FB D4;7B6BDAB7B EF<?S, E?9A74, 
L45?BAAOI HD4;. �5N9@ QEE9 EBEF46?S9F CD<@9DAB 2 3 2,5 EFD. 12 LD<HFB@ E B8<A4DAO@ 
<AF9D64?B@ (59; GK9F4 F<FG?PAB7B ?<EF4).  

�@8B9@88 >F9=864=8я - BJ9A>4 GK<FO649F EB5?R89A<9 :4ADB6B= EC9J<H<>< QEE9, 



 

 

A4?<K<9 ?B7<K9E>B= EFDG>FGDO CBEFDB9A<S F9>EF4, A4?<K<9 46FBDE>B= CB;<J<<, 99 A4GKABEFP < 
E6S;P E EB6D9@9AAO@ CBA<@4A<9@ 6BCDBE4, 489>64FABEFP 4D7G@9AFB6, EF<?P <;?B:9A<S, 
BHBD@?9A<9 D45BFO. !?98G9F CB@A<FP, KFB CDS@B9 ;4<@EF6B64A<9 (59; BHBD@?9A<S J<F4F) 
F9>EF4 <; �AF9DA9F4 <?< Q?9>FDBAAB= 5<5?<BF9>< A98BCGEF<@B. 

�J9A>4 «>B;8G=B» EF46<FES 6 E?GK49, >B784 BCD989?S9FES: A4?<K<9 ?B7<K9E>B= 
EFDG>FGDO CBEFDB9A<S F9>EF4 (6EFGC?9A<9 E CBEF4AB6>B= CDB5?9@O; BEAB6A4S K4EFP, 
D4;89?9AA4S CB BEAB6AO@ <89S@; ;4>?RK9A<9 E 6O6B84@<, CB?GK9AAO@< 6 D9;G?PF4F9 
D4EEG:89A<S); A4?<K<9 K9F>B BCD989?9AAB= ?<KAB= CB;<J<< CB F9@9 QEE9; 489>64FABEFP 
4D7G@9AFB6 CD< B5BEAB64A<< ?<KAB= CB;<J<<, EF<?P <;?B:9A<S. 

�J9A>4 «E>@>H>» EF46<FES, >B784 6 J9?B@ BCD989?S9FES: A4?<K<9 ?B7<K9E>B= EFDG>FGDO 
CBEFDB9A<S F9>EF4 (6EFGC?9A<9 E CBEF4AB6>B= CDB5?9@O; BEAB6A4S K4EFP, D4;89?9AA4S CB 
BEAB6AO@ <89S@; ;4>?RK9A<9 E 6O6B84@<, CB?GK9AAO@< 6 D9;G?PF4F9 D4EEG:89A<S); AB A9 
CDBE?9:<649FES A4?<K<9 K9F>B BCD989?9AAB= ?<KAB= CB;<J<< CB F9@9 QEE9; A9 8BEF4FBKAB 
4D7G@9AFB6 CD< B5BEAB64A<< ?<KAB= CB;<J<<.  

�J9A>4 «C8>6;9B6>@8B9;P=>» EF46<FES, >B784 6 J9?B@ BCD989?S9FES: A4?<K<9 
?B7<K9E>B= EFDG>FGDO CBEFDB9A<S F9>EF4 (6EFGC?9A<9 E CBEF4AB6>B= CDB5?9@O; BEAB6A4S 
K4EFP, D4;89?9AA4S CB BEAB6AO@ <89S@; ;4>?RK9A<9). �B A9 CDBE?9:<64RFES K9F><9 6O6B8O, 
A4DGL49FES EF<?P <;?B:9A<S. 

�J9A>4 «=9C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< A9 6OCB?A9AO A<>4><9 FD95B64A<S. 

 

3. &D95B64A<9 > D9L9A<R E<FG4J<BAAB=, CDB5?9@AB= ;484K< (>9=E-
<;@9D<F9?<) 

!FG89AF 8B?:9A G@9FP 6O89?<FP BEAB6AO9 CB?B:9A<S <; F9>EF4 ;484K<, >BFBDO9 
FD95GRF 4A4?<;4 < E?G:4F GE?B6<S@< D9L9A<S. �EIB8S <; CBEF46?9AAB7B 6BCDBE4 6 ;484K9, 
CBCOF4FPES @4>E<@4?PAB FBKAB BCD989?<FP CDB5?9@G < EBBF69FEF69AAB D9L<FP 99.  

 �484K< 8B?:AO D9L4FPES EFG89AF4@< C<EP@9AAB. �D< D9L9A<< ;484K F4>:9 64:AB 
CD46<?PAB EHBD@G?<DB64FP < ;4C<E4FP 6BCDBEO, A4K<A4S E 5B?99 B5M<I <, >BAK4S K4EFAO@<. 

�@8B9@88 >F9=864=8я 3 BJ9A>4 GK<FO649F @9FB8O < ED98EF64, <ECB?P;B64AAO9 CD< 
D9L9A<< E<FG4J<BAAB=, CDB5?9@AB= ;484K<. 

�J9A>4 «>B;8G=B» EF46<FES 6 E?GK49, >B784 B5GK4RM<=ES 6OCB?A<? ;484A<9 (D9L<? 
;484KG), <ECB?P;GS 6 CB?AB@ B5N9@9 F9BD9F<K9E><9 ;A4A<S < CD4>F<K9E><9 A46O><, 
CB?GK9AAO9 6 CDBJ9EE9 B5GK9A<S. 

�J9A>4 «E>@>H>» EF46<FES, 9E?< B5GK4RM<=ES 6 J9?B@ 6OCB?A<? 6E9 FD95B64A<S, AB 
A9 EB6E9@ K9F>B BCD989?S9FES BCBD4 A4 F9BD9F<K9E><9 CB?B:9A<S, <;?B:9AAO9 6 A4GKAB= 
?<F9D4FGD9 CB 84AAB@G 6BCDBEG. 

�J9A>4 «C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<=ES CB>4;4? CB?B:<F9?PAO9 
D9;G?PF4FO 6 CDBJ9EE9 D9L9A<S ;484K<.  

�J9A>4 «=9C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<=ES A9 6OCB?A<? 6E9 
FD95B64A<S. 

 

4. �AF9D4>F<6AO9 ;484A<S 

�9I4A<;@ CDB6989A<S   8<ECGF-<7DO (DB?96B= (89?B6B=) <7DO). 
�9B5IB8<@B D4;5<FPES A4 A9E>B?P>B >B@4A8, >BFBDO9 8B?:AO CBBK9D98AB 6OE>4;4FP 

E6B9 @A9A<9 CB >4:8B@G <; ;484AAOI 6BCDBEB6. �A9A<9 6OE>4;O64RM9=ES >B@4A8O 
;4EK<FO649FES, 9E?< CDBF<6BCB?B:A4S >B@4A84 A9 BCDB69D7A9F 97B >BAFD4D7G@9AF4@<. 
�B@4A84, KP9 @A9A<9 ;4EK<F4AB >4> 69DAB9 (A9 CB?GK<?B G598<F9?PAOI >BAFD4D7G@9AFB6 BF 
CDBF<6BCB?B:AOI >B@4A8), CB?GK49F B8<A 54??. �B@4A84, BCDB69D7AG6L4S @A9A<9 
CDBF<6BCB?B:AB= >B@4A8O E6B<@< >BAFD4D7G@9AF4@<, F4>:9 CB?GK49F B8<A 54??. �B59:849F 
>B@4A84, CB?GK<6L4S @4>E<@4?PAB9 >B?<K9EF6B 54??B6.  

 B?964S <7D4 >4> CD46<?B <@99F H45G?G (E<FG4J<R, >4;GE), D4ECD989?SRFES DB?<, 
CB87BFB6>4 BEGM9EF6?S9FES ;4 2-3 A989?< 8B CDB6989A<S <7DO. 

�@8B9@88 >F9=864=8я – BJ9A<64RFES 89=EF6<S 6E9I GK4EFA<>B6 7DGCCO. �BA<@4A<9 



 

 

CDB5?9@O, 6OE>4;O64A<S < 89=EF6<S CB?ABEFPR EBBF69FEF6GRF ;484AAO@ J9?S@. !BBF69FEF6<9 
D94?PAB= 89=EF6<F9?PABEF< D9L9A<=, 6OD45BF4AAOI 6 IB89 <7DO. �?489A<9 F9D@<AB?B7<9=, 
89@BAEFD4J<S 6?489A<S GK95AO@ @4F9D<4?B@ CB F9@9 <7DO, 6?489A<9 @9FB84@< 4D7G@9AF4J<<, 
G@9A<9 D45BF4FP 6 7DGCC9 (G@9A<9 E?GL4FP, >BAEFDG>F<6AB 69EF< 59E98G, G59:84FP, GCD46?SFP 
6D9@9A9@, 59E>BAH?<>FAB B5M4FPES), 8BEF<:9A<9 <7DB6OI J9?9=, (EBBF69FEF6<9 DB?< 3 CD< 
DB?96B= <7D9). 3EABEFP < EF<?P <;?B:9A<S.   

�J9A>4 «>B;8G=B» EF46<FES 6 E?GK49, 6OCB?A9A<S 6E9I >D<F9D<96. 
�J9A>4 «E>@>H>» EF46<FES, 9E?< B5GK4RM<9ES 6 J9?B@ 89@BAEFD<DGRF CBA<@4A<9 

CDB5?9@O, 6OE>4;O64A<S < 89=EF6<S CB?ABEFPR EBBF69FEF6GRF ;484AAO@ J9?S@.  9L9A<S, 
6OD45BF4AAO9 6 IB89 <7DO, CB?ABEFPR EBBF69FEF6GRF D94?PAB= 89=EF6<F9?PABEF<. �B 
A9>BFBDO9 B5NSEA9A<S A9 EB6E9@ 4D7G@9AF<DB64AO, A4DGL9AO ABD@O B5M9A<S, A4DGL9AO 
6D9@9AAO9 D4@><, A4DGL9A EF<?P <;?B:9A<S. 

�J9A>4 «C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<9ES 6 J9?B@ 89@BAEFD<DGRF 
CBA<@4A<9 CDB5?9@O, 6OE>4;O64A<S < 89=EF6<S 6 J9?B@ EBBF69FEF6GRF ;484AAO@ J9?S@. 
�8A4>B, D9L9A<S, 6OD45BF4AAO9 6 IB89 <7DO, A9 EB6E9@ EBBF69FEF6GRF D94?PAB= 
89=EF6<F9?PABEF<. �9>BFBDO9 B5NSEA9A<S A9 EB6E9@ 4D7G@9AF<DB64AO, A4DGL9AO 6D9@9AAO9 
D4@><, A4DGL9A EF<?P <;?B:9A<S. 

�J9A>4 «=9C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<9ES A9 CBA<@4RF CDB5?9@G, 
<I 6OE>4;O64A<S A9 EBBF69FEF6GRF ;484AAO@ J9?S@. 

 

5. �B@C?9>EAB9 CDB5?9@AB-4A4?<F<K9E>B9 ;484A<9  
 �484A<9 ABE<F CDB5?9@AB-4A4?<F<K9E><= I4D4>F9D < 6OCB?AS9FES 6 FD< QF4C4. �4 

C9D6B@ <; A<I A9B5IB8<@B B;A4>B@<FPES EB EC9J<4?PAB= ?<F9D4FGDB=.  
 &9?9EBB5D4;AB F4>:9 CB6FBD<FP GK95AO9 @4F9D<4?O ?9>J<= < E9@<A4DE><I ;4ASF<= CB 

F9@4@, 6 D4@>4I >BFBDOI CD98?4749FES 6OCB?A9A<9 84AAB7B ;484A<S. 
 �4 6FBDB@ QF4C9 6OCB?A9A<S D45BFO A9B5IB8<@B EHBD@G?<DB64FP CDB5?9@G < 

<;?B:<FP 46FBDE>GR 69DE<R 99 D9L9A<S, A4 BEAB69 CB?GK9AAB= A4 C9D6B@ QF4C9 <AHBD@4J<<.  
 "D9F<= QF4C D45BFO ;4>?RK49FES 6 HBD@G?<DB6>9 EB5EF69AAB= FBK>< ;D9A<S CB 

CDB5?9@9.   9;G?PF4F FD9FP97B QF4C4 BHBD@?S9FES 6 6<89 4A4?<F<K9E>B= ;4C<E>< (B5N9@:   2-

2,5 EFD.; 14 LD<HF, 1,5 <AF9D64?).  
�@8B9@89 >F9=864=8я -  BJ9A>4 GK<FO649F: CBA<@4A<9 CDB5?9@O, GDB69AP D4E>DOF<S 

CBEF46?9AAB= CDB5?9@O 6 C?BE>BEF< F9BD<< <;GK49@B= 8<EJ<C?<AO, G@9A<9 HBD@G?<DB64FP 
< 4D7G@9AF<DB64AB CD98EF46?SFP EB5EF69AAGR FBK>G ;D9A<S, 6OCB?A9A<9 6E9I QF4CB6 D45BFO.  

�J9A>4 «>B;8G=B» EF46<FES 6 E?GK49, >B784 B5GK4RM<=ES 89@BAEFD<DG9F CB?AB9 
CBA<@4A<9 CDB5?9@O, 6E9 FD95B64A<S, CD98NS6?S9@O9 > ;484A<R 6OCB?A9AO. 

�J9A>4 «E>@>H>» EF46<FES, 9E?< B5GK4RM<=ES 89@BAEFD<DG9F ;A4K<F9?PAB9 
CBA<@4A<9 CDB5?9@O, 6E9 FD95B64A<S, CD98NS6?S9@O9 > ;484A<R 6OCB?A9AO. 

�J9A>4 «C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<=ES, 89@BAEFD<DG9F K4EF<KAB9 
CBA<@4A<9 CDB5?9@O, 5B?PL<AEF6B FD95B64A<=, CD98NS6?S9@OI > ;484A<R, 6OCB?A9AO 

�J9A>4 «=9C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<=ES 89@BAEFD<DG9F 
A9CBA<@4A<9 CDB5?9@O, @AB7<9 FD95B64A<S, CD98NS6?S9@O9 > ;484A<R, A9 6OCB?A9AO. 

 

6. �EE?98B64F9?PE><= CDB9>F 
ИEE?98B64F9?PE><= CDB9>F – CDB9>F, EFDG>FGD4 >BFBDB7B CD<5?<:9A4 > HBD@4FG 

A4GKAB7B <EE?98B64A<S < EB89D:<F 8B>4;4F9?PEF6B 4>FG4?PABEF< <;5D4AAB= F9@O, 
BCD989?9A<9 A4GKAB= CDB5?9@O, CD98@9F4 < B5N9>F4 <EE?98B64A<S, J9?9= < ;484K, @9FB8B6, 
<EFBKA<>B6, <EFBD<B7D4H<<, B5B5M9A<9 D9;G?PF4FB6, 6O6B8O.  

 9;G?PF4FO 6OCB?A9A<S <EE?98B64F9?PE>B7B CDB9>F4 BHBD@?S9FES 6 6<89 D9H9D4F4 
(B5N9@: 12-15 EFD4A<J; 14 LD<HF, 1,5 <AF9D64?).  

�@8B9@88 >F9=864=8я - CBE>B?P>G EFDG>FGD4 <EE?98B64F9?PE>B7B CDB9>F4 @4>E<@4?PAB 
CD<5?<:9A4 > HBD@4FG A4GKAB7B <EE?98B64A<S, FB CD< 6OEF46?9A<< GK<FO649FES 
8B>4;4F9?PEF6B 4>FG4?PABEF< F9@O <EE?98B64A<S, BCD989?9A<9 A4GKAB= CDB5?9@O, B5N9>F4 < 



 

 

CD98@9F4 <EE?98B64A<S, J9?9= < ;484K, <EFBKA<>B6, @9FB8B6 <EE?98B64A<S, 6O86<:9A<9 
7<CBF9;O, B5B5M9A<9 D9;G?PF4FB6 < HBD@G?<DB64A<9 6O6B8B6, B5B;A4K9A<9 C9DEC9>F<6 
84?PA9=L97B <EE?98B64A<S. 

�J9A>4 «>B;8G=B» EF46<FES 6 E?GK49, >B784 B5GK4RM<=ES 89@BAEFD<DG9F CB?AB9 
CBA<@4A<9 CDB5?9@O, 6E9 FD95B64A<S, CD98NS6?S9@O9 > ;484A<R 6OCB?A9AO. 

�J9A>4 «E>@>H>» EF46<FES, 9E?< B5GK4RM<=ES 89@BAEFD<DG9F ;A4K<F9?PAB9 
CBA<@4A<9 CDB5?9@O, 6E9 FD95B64A<S, CD98NS6?S9@O9 > ;484A<R 6OCB?A9AO. 

�J9A>4 «C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<=ES, 89@BAEFD<DG9F K4EF<KAB9 
CBA<@4A<9 CDB5?9@O, 5B?PL<AEF6B FD95B64A<=, CD98NS6?S9@OI > ;484A<R, 6OCB?A9AO 

�J9A>4 «=9C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<=ES 89@BAEFD<DG9F 
A9CBA<@4A<9 CDB5?9@O, @AB7<9 FD95B64A<S, CD98NS6?S9@O9 > ;484A<R, A9 6OCB?A9AO. 

 

7. �AHBD@4J<BAAO= CDB9>F (CD9;9AF4J<S): 
ИAHBD@4J<BAAO= CDB9>F – CDB9>F, A4CD46?9AAO= A4 EF<@G?<DB64A<9 GK95AB-

CB;A464F9?PAB= 89SF9?PABEF< EFG89AF4 E 6OD4:9AAB= Q6D<EF<K9E>B= A4CD46?9AABEFPR (CB<E>, 
BF5BD < E<EF9@4F<;4J<S <AHBD@4J<< B5 B5N9>F9, BHBD@?9A<9 99 8?S CD9;9AF4J<<). �FB7B6O@ 
CDB8G>FB@ CDB9>F4 @B:9F 5OFP C<EP@9AAO= D9H9D4F, Q?9>FDBAAO= D9H9D4F E <??REFD4J<S@<, 
E?4=8-LBG, @<A<-H<?P@, CD9;9AF4J<S < F.8.  

�AHBD@4J<BAAO= CDB9>F BF?<K49FES BF <EE?98B64F9?PE>B7B CDB9>F4, CBE>B?P>G 
CD98EF46?S9F EB5B= F4>GR HBD@G GK95AB-CB;A464F9?PAB= 89SF9?PABEF<, >BFBD4S BF?<K49FES SD>B 
6OD4:9AAB= Q6D<EF<K9E>B= A4CD46?9AABEFPR.  

�@8B9@88 >F9=864=8я - CD< 6OEF46?9A<< BJ9A>< GK<FO649FES   E4@BEFBSF9?PAO= CB<E>, 
BF5BD < E<EF9@4F<;4J<S <AHBD@4J<<, D4E>DOF<9 6BCDBE4 (CDB5?9@O), B;A4>B@?9A<9 
EFG89AK9E>B= 4G8<FBD<< E QFB= <AHBD@4J<9= (CD98EF46?9A<9 <AHBD@4J<<), 99 4A4?<; < 
B5B5M9A<9, BHBD@?9A<9, CB?AO9 BF69FO A4 6BCDBEO 4G8<FBD<< E CD<@9D4@<.  

�J9A>4 «>B;8G=B» EF46<FES 6 E?GK49, >B784 B5GK4RM<=ES CB?ABEFPR D4E>DO649F 
6BCDBE (CDB5?9@G), CD98EF46?S9F <AHBD@4J<R E<EF9@4F<;<DB64AB, CBE?98B64F9?PAB, ?B7<KAB, 
6;4<@BE6S;4AB, <ECB?P;G9F 5B?99 5 CDBH9EE<BA4?PAOI F9D@<AB6, L<DB>B <ECB?P;G9F 
<AHBD@4J<BAAO9 F9IAB?B7<<, BL<5>< 6 <AHBD@4J<< BFEGFEF6GRF, 849F CB?AO9 BF69FO A4 
6BCDBEO 4G8<FBD<< E CD<@9D4@<. 

�J9A>4 «E>@>H>» EF46<FES, 9E?< B5GK4RM<=ES D4E>DO649F 6BCDBE (CDB5?9@G), 
CD98EF46?S9F <AHBD@4J<R E<EF9@4F<;<DB64AB, CBE?98B64F9?PAB, ?B7<KAB, 6;4<@BE6S;4AB, 
<ECB?P;G9F 5B?99 2 CDBH9EE<BA4?PAOI F9D@<AB6, 8BEF4FBKAB <ECB?P;G9F <AHBD@4J<BAAO9 
F9IAB?B7<<, 8BCGE>49F A9 5B?99 2 BL<5B> 6 <;?B:9A<< @4F9D<4?4, 849F CB?AO9 <?< K4EF<KAB 
CB?AO9 BF69FO A4 6BCDBEO 4G8<FBD<<. 

�J9A>4 «C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<=ES, D4E>DO649F 6BCDBE 
(CDB5?9@G) A9 CB?ABEFPR, CD98EF46?S9F <AHBD@4J<R A9 E<EF9@4F<;<DB64AB < A9 EB6E9@ 
CBE?98B64F9?PAB, <ECB?P;G9F 1-2 CDBH9EE<BA4?PAOI F9D@<A4, <ECB?P;G9F <AHBD@4J<BAAO9 
F9IAB?B7<<, 8BCGE>49F 3-4 BL<5>< 6 <;?B:9A<< @4F9D<4?4, BF69K49F FB?P>B A4 Q?9@9AF4DAO9 
6BCDBEO 4G8<FBD<< 59; CBSEA9A<=. 

�J9A>4 «=9C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< 6BCDBE A9 D4E>DOF, CD98EF46?9AA4S 
<AHBD@4J<S ?B7<K9E>< A9 E6S;4A4, A9 <ECB?P;GRFES CDBH9EE<BA4?PAO9 F9D@<AO, 8BCGE>49F 
5B?99 4 BL<5B> 6 <;?B:9A<< @4F9D<4?4, A9 BF69K49F A4 6BCDBEO 4G8<FBD<<. 

 

8. �<E>GEE<BAAO9 CDBJ98GDO 
�@C7;O9 AB>;, 88A:CAA8я, ?>;9<8:4, 88A?CB, 8954BO, <8=8-:>=D9@9=F88 S6?SRFES 

ED98EF64@<, CB;6B?SRM<@< 6>?RK<FP B5GK4RM<IES 6 CDBJ9EE B5EG:89A<S ECBDAB7B 6BCDBE4, 
CDB5?9@O < BJ9A<FP <I G@9A<9 4D7G@9AF<DB64FP EB5EF69AAGR FBK>G ;D9A<S. �484A<9 849FES 
;4D4A99, BCD989?S9FES >DG7 6BCDBEB6 8?S B5EG:89A<S, 7DGCCO GK4EFA<>B6 QFB7B B5EG:89A<S. 

�<E>GEE<BAAO9 CDBJ98GDO @B7GF 5OFP <ECB?P;B64AO 8?S FB7B, KFB5O EFG89AFO: 
3 ?GKL9 CBAS?< GE6BS9@O= @4F9D<4? A4 HBA9 D4;ABB5D4;AOI CB;<J<= < @A9A<=, A9 

B5S;4F9?PAB 8BEF<74S B5M97B @A9A<S; 



 

 

3 E@B7?< CBEF<KP E@OE? <;GK49@B7B @4F9D<4?4, >BFBDO= <AB784 KG6EF6GRF <AFG<F<6AB, 
AB A9 @B7GF 6OE>4;4FP 69D54?PAB, K9F>B < SEAB, <?< >BAEFDG<DB64FP AB6O= E@OE?, AB6GR 
CB;<J<R; 

3 E@B7?< EB7?4EB64FP E6BR CB;<J<R <?< 89=EF6<S BFABE<F9?PAB B5EG:849@B= 
CDB5?9@O. 

�@8B9@88 >F9=864=8я – BJ9A<64RFES 89=EF6<S 6E9I GK4EFA<>B6 7DGCCO. �BA<@4A<9 
CDB5?9@O, 6OE>4;O64A<S < 89=EF6<S CB?ABEFPR EBBF69FEF6GRF ;484AAO@ J9?S@. !BBF69FEF6<9 
D94?PAB= 89=EF6<F9?PABEF< D9L9A<=, 6OD45BF4AAOI 6 IB89 <7DO. �?489A<9 F9D@<AB?B7<9=, 
89@BAEFD4J<S 6?489A<S GK95AO@ @4F9D<4?B@ CB F9@9 <7DO, 6?489A<9 @9FB84@< 4D7G@9AF4J<<, 
G@9A<9 D45BF4FP 6 7DGCC9 (G@9A<9 E?GL4FP, >BAEFDG>F<6AB 69EF< 59E98G, G59:84FP, GCD46?SFP 
6D9@9A9@, 59E>BAH?<>FAB B5M4FPES), 8BEF<:9A<9 <7DB6OI J9?9=, (EBBF69FEF6<9 DB?< 3 CD< 
DB?96B= <7D9).  3EABEFP < EF<?P <;?B:9A<S.   

�J9A>4 «>B;8G=B» EF46<FES 6 E?GK49, >B784 6E9 FD95B64A<S 6OCB?A9AO 6 CB?AB@ 
B5N9@9. 

�J9A>4 «E>@>H>» EF46<FES, 9E?< B5GK4RM<9ES 6 J9?B@ 89@BAEFD<DGRF CBA<@4A<9 
CDB5?9@O, 6OE>4;O64A<S < 89=EF6<S CB?ABEFPR EBBF69FEF6GRF ;484AAO@ J9?S@.  9L9A<S, 
6OD45BF4AAO9 6 IB89 <7DO, CB?ABEFPR EBBF69FEF6GRF D94?PAB= 89=EF6<F9?PABEF<. �B 
A9>BFBDO9 B5NSEA9A<S A9 EB6E9@ 4D7G@9AF<DB64AO, A4DGL9AO ABD@O B5M9A<S, A4DGL9AO 
6D9@9AAO9 D4@><, A4DGL9A EF<?P <;?B:9A<S. 

�J9A>4 «C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<9ES 6 J9?B@ 89@BAEFD<DGRF 
CBA<@4A<9 CDB5?9@O, 6OE>4;O64A<S < 89=EF6<S 6 J9?B@ EBBF69FEF6GRF ;484AAO@ J9?S@. 
�8A4>B, D9L9A<S, 6OD45BF4AAO9 6 IB89 <7DO, A9 EB6E9@ EBBF69FEF6GRF D94?PAB= 
89=EF6<F9?PABEF<. �9>BFBDO9 B5NSEA9A<S A9 EB6E9@ 4D7G@9AF<DB64AO, A4DGL9AO 6D9@9AAO9 
D4@><, A4DGL9A EF<?P <;?B:9A<S. 

�J9A>4 «=9C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<9ES A9 CBA<@4RF CDB5?9@G, 
<I 6OE>4;O64A<S A9 EBBF69FEF6GRF ;484AAO@ J9?S@. 

 

9. &9EF<DB64A<9 
36?S9FES B8A<@ <; ED98EF6 >BAFDB?S ;A4A<=, B5GK4RM<IES CB 8<EJ<C?<A9.  
�@8B9@88 >F9=864=8я – CD46<?PAO= BF69F A4 6BCDBE. 
�J9A>4 «>B;8G=B» EF46<FES 6 E?GK49, 9E?< CD46<?PAB 6OCB?A9AB 90-100% ;484A<=. 

�J9A>4 «E>@>H>» EF46<FES, 9E?< CD46<?PAB 6OCB?A9AB 70-89% ;484A<=. 

�J9A>4 «C8>6;9B6>@8B9;P=>» EF46<FES 6 E?GK49, 9E?< CD46<?PAB 6OCB?A9AB 50-69% 

;484A<=. 

 �J9A>4 «=9C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< CD46<?PAB 6OCB?A9AB @9A99 50% 
;484A<=. 

 

10. &D95B64A<9 > C<EP@9AAB@G BCDBEG (>BAFDB?PAB= D45BF9) 
�J9A<649FES A9 FB?P>B 7?G5<A4 ;A4A<= CBEF46?9AAOI 6BCDBEB6, AB < G@9A<9 <;?B:<FP 

C<EP@9AAB. 
�@8B9@88 >F9=864=8я: CBE?98B64F9?PABEFP, CB?ABF4, ?B7<KABEFP <;?B:9A<S, 4A4?<; 

D4;?<KAOI FBK9> ;D9A<S, E4@BEFBSF9?PAB9 B5B5M9A<9 @4F9D<4?4. �;?B:9A<9 @4F9D<4?4 59; 
H4>F<K9E><I BL<5B>. 

�J9A>4 «>B;8G=B» EF46<FES 6 E?GK49, >B784 EB5?R89AO 6E9 >D<F9D<<. 
�J9A>4 «E>@>H>» EF46<FES, 9E?< B5GK4RM<=ES F69D8B ;A49F @4F9D<4?, 7D4@BFAB < CB 

EGM9EF6G <;?4749F 97B, ;A49F CD4>F<K9E>GR 54;G, AB 8BCGE>49F A9EGM9EF69AAO9 CB7D9LABEF<.    
�J9A>4 «C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<=ES BE6B<? FB?P>B BEAB6AB= 

@4F9D<4?, AB A9 ;A49F BF89?PAOI 89F4?9=, 8BCGE>49F A9FBKABEF<, A98BEF4FBKAB CD46<?PAO9 
HBD@G?<DB6><, A4DGL49F CBE?98B64F9?PABEFP 6 <;?B:9A<< @4F9D<4?4, ;4FDG8AS9FES E 
BF69F4@<, CB>4;O649F BFEGFEF6<9 8B?:AB= E6S;< @9:8G 4A4?<;B@, 4D7G@9AF4J<9= < 6O6B84@<.  

�J9A>4 «=9C8>6;9B6>@8B9;P=>» EF46<FES, 9E?< B5GK4RM<=ES A9 BF69K49F A4 
CBEF46?9AAO9 6BCDBEO. 



 

 

 

8. #9D9K9AP BEAB6AB= < 8BCB?A<F9?PAB= GK95AB= ?<F9D4FGDO, A9B5IB8<@B= 8?S BE6B9A<S 
8<EJ<C?<AO (@B8G?S) 

 

8.1. "EAB6A4S GK95A4S ?<F9D4FGD4  
1. �BDBA<A4 �.�. �4F9@4F<K9E><= 4A4?<; : GK95AB9 CBEB5<9 / �BDBA<A4 �.�.. 4 !4D4FB6 : 
�4GKA4S >A<74, 2019. 4 159 c. 4 ISBN 978-5-9758-1745-7. 4 "9>EF : Q?9>FDBAAO= // 
1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 IPR BOOKS : [E4=F]. 4 URL: 

https://www.iprbookshop.ru/81022.html    

2. �46PS?B6 �.�. !5BDA<> ;484A<= CB @4F9@4F<K9E>B@G 4A4?<;G: GK95AB9 CBEB5<9 : CD4>F<>G@ 
/ �46PS?B6 �.�.. 4 '9?S5<AE> : 2:AB-#D4?PE><= F9IAB?B7<K9E><= GA<69DE<F9F, 2021. 4 216 

c. 4 ISBN 978-5-6044299-4-5. 4 "9>EF : Q?9>FDBAAO= // 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 
IPR BOOKS : [E4=F]. 4 URL: https://www.iprbookshop.ru/109149.html   

3. �<DPSAB64 �.�. �4F9@4F<K9E><= 4A4?<;. "9BD<S K<E?B6OI DS8B6 : >BAEC9>F ?9>J<= / 
�<DPSAB64 �.�., �4J996<K ".�., �SEA<>B6 �.�.. 4 �BE>64 : �BE>B6E><= 7BEG84DEF69AAO= 
EFDB<F9?PAO= GA<69DE<F9F, �= �< 1D �98<4, 1�! �!�, 2018. 4 103 c. 4 ISBN 978-5-7264-

1802-5. 4 "9>EF : Q?9>FDBAAO= // 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 IPR BOOKS : [E4=F]. 4 

URL: https://www.iprbookshop.ru/74476.html   

4. �D4F><= >GDE @4F9@4F<K9E>B7B 4A4?<;4 : GK95AB9 CBEB5<9 / �.�. �4>4DB64 [< 8D.].. 4 !BK< 
: !BK<AE><= 7BEG84DEF69AAO= GA<69DE<F9F, 2020. 4 96 c. 4 "9>EF : Q?9>FDBAAO= // 
1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 IPR BOOKS : [E4=F]. 4 URL: 

https://www.iprbookshop.ru/106570.html   

5. �4>GE964 ".�. �4F9@4F<K9E><= 4A4?<;. �EAB6AO9 @9FB8O <AF97D<DB64A<S : GK95AB9 
CBEB5<9 / �4>GE964 ".�., �47BGF8<AB64 �.�., (9@9?B64 �.�.. 4 !4D4FB6 : �= �< �D �98<4, 
2019. 4 235 c. 4 ISBN 978-5-4497-0068-1. 4 "9>EF : Q?9>FDBAAO= // 1?9>FDBAAB-

5<5?<BF9KA4S E<EF9@4 IPR BOOKS : [E4=F]. 4 URL: https://www.iprbookshop.ru/85749.html   

 

8.2. �BCB?A<F9?PA4S GK95A4S ?<F9D4FGD4: 
1. �BAAB64 �.�. �4F9@4F<K9E><= 4A4?<;. �D4>F<>B-BD<9AF<DB64AAO= >GDE E Q?9@9AF4@< 
>9=EB6 : GK95A<> 8?S 54>4?46D<4F4 CB A4CD46?9A<S@ CB87BFB6>< 38.03.01 «1>BAB@<>4» < 
38.03.02 «�9A98:@9AF» / �BAAB64 �.�.,  O?B6 �.�., !F9C4ASA �.�.. 4 �BE>64 : �DB@9F9=, 
2019. 4 280 c. 4 ISBN 978-5-907100-61-9. 4 "9>EF : Q?9>FDBAAO= // 1?9>FDBAAB-

5<5?<BF9KA4S E<EF9@4 IPR BOOKS : [E4=F]. 4 URL: https://www.iprbookshop.ru/94450.html   

2. �4F9@4F<K9E><= 4A4?<; 8?S Q>BAB@<EFB6 : GK95AB9 CBEB5<9 / . 4 �B6BE<5<DE> : 
�B6BE<5<DE><= 7BEG84DEF69AAO= GA<69DE<F9F Q>BAB@<>< < GCD46?9A<S «���%», 2019. 4 292 

c. 4 ISBN 978-5-7014-0934-5. 4 "9>EF : Q?9>FDBAAO= // 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 
IPR BOOKS : [E4=F]. 4 URL: https://www.iprbookshop.ru/95188.html   

3. !C9J<4?PAO= >GDE CB @4F9@4F<K9E>B@G 4A4?<;G : GK95AB9 CBEB5<9 / �.�. �4;<;B64 [< 8D.].. 
4 �4;4AP : �4;4AE><= A4J<BA4?PAO= <EE?98B64F9?PE><= F9IAB?B7<K9E><= GA<69DE<F9F, 2018. 
4 116 c. 4 ISBN 978-5-7882-2418-3. 4 "9>EF : Q?9>FDBAAO= // 1?9>FDBAAB-5<5?<BF9KA4S 
E<EF9@4 IPR BOOKS : [E4=F]. 4 URL: https://www.iprbookshop.ru/95030.html   

 

8.3.  #9D<B8<K9E><9 <;84A<S 
1. �9EFA<> �BE>B6E>B7B #A<69DE<F9F4. �4F9@4F<>4, �9I4A<>4 (msu.su) 

 

9. #9D9K9AP D9EGDEB6 <AHBD@4J<BAAB-F9?9>B@@GA<>4J<BAAB= E9F< "�AF9DA9F" (84?99 - 
E9FP "�AF9DA9F"), A9B5IB8<@OI 8?S BE6B9A<S 8<EJ<C?<AO (@B8G?S) 

 

1. $989D4?PAO= CBDF4? « BEE<=E>B9 B5D4;B64A<9». http://www.edu.ru/  

2. 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 «�4GKA4S Q?9>FDBAA4S 5<5?<BF9>4 
eLIBRARY.RU» https://www.elibrary.ru    /  

3.  1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 ���0  https://e.lanbook.com/  

https://www.iprbookshop.ru/81022.html
https://www.iprbookshop.ru/109149.html
https://www.iprbookshop.ru/74476.html
https://www.iprbookshop.ru/106570.html
https://www.iprbookshop.ru/85749.html
https://www.iprbookshop.ru/94450.html
https://www.iprbookshop.ru/95188.html
https://www.iprbookshop.ru/95030.html
http://vestnik.math.msu.su/
http://www.edu.ru/
https://www.elibrary.ru/
https://e.lanbook.com/


 

 

4. 1?9>FDBAAB-5<5?<BF9KA4S E<EF9@4 IPR BOOKS  https://www.iprbookshop.ru/ 

 

10.  9FB8<K9E><9 G>4;4A<S 8?S B5GK4RM<IES CB BE6B9A<R 8<EJ<C?<AO (@B8G?S) 
 

#EC9LAB9 BE6B9A<9 84AAB7B >GDE4 54;<DG9FES A4 D4J<BA4?PAB@ EBK9F4A<< A9E>B?P><I 
6<8B6 GK95AB= 89SF9?PABEF< 3 ?9>J<=, E9@<A4DE><I ;4ASF<=, E4@BEFBSF9?PAB= D45BFO. �D< 
QFB@ E4@BEFBSF9?PAGR D45BFG E?98G9F D4EE@4FD<64FP B8A<@ <; 7?46AOI ;69AP96 CB?ABJ9AAB7B 
6OEL97B B5D4;B64A<S, A4 >BFBDGR BF6B8<FES ;A4K<F9?PA4S K4EFP GK95AB7B 6D9@9A<. 

!4@BEFBSF9?PA4S D45BF4 EFG89AFB6 E>?48O649FES <; E?98GRM<I EBEF46?SRM<I: 
1. D45BF4 E BEAB6AB= < 8BCB?A<F9?PAB= ?<F9D4FGDB=, E @4F9D<4?4@< <AF9DA9F4 < 

>BAEC9>F4@< ?9>J<=; 
2. 6A94G8<FBDA4S CB87BFB6>4 > >BAFDB?PAO@ D45BF4@, 6OCB?A9A<9 8B>?48B6, 

D9H9D4FB6 < >GDEB6OI D45BF; 
3. 6OCB?A9A<9 E4@BEFBSF9?PAOI CD4>F<K9E><I D45BF; 
4. CB87BFB6>4 > Q>;4@9A4@ (;4K9F4@) A9CBED98EF69AAB C9D98 A<@<. 
�?S CD46<?PAB= BD74A<;4J<< D45BFO A9B5IB8<@B GK<FO64FP CBDS8B> <;GK9A<S D4;89?B6 

>GDE4, A4IB8SM<IES 6 EFDB7B= ?B7<K9E>B= CBE?98B64F9?PABEF<. �BQFB@G IBDBL99 GE6B9A<9 
B8AB= K4EF< 8<EJ<C?<AO S6?S9FES CD98CBEO?>B= 8?S GEC9LAB7B C9D9IB84 > E?98GRM9=. 
�484A<S, CDB5?9@AO9 6BCDBEO, CD98?B:9AAO9 8?S <;GK9A<S 8<EJ<C?<AO, 6 FB@ K<E?9 < 8?S 
E4@BEFBSF9?PAB7B 6OCB?A9A<S, ABESF @9:8<EJ<C?<A4DAO= I4D4>F9D < 54;<DGRFES, CD9:89 
6E97B, A4 CD<K<AAB-E?98EF69AAOI E6S;SI @9:8G >B@CBA9AF4@< B>DG:4RM97B A4E @<D4. � 
F9K9A<9 E9@9EFD4, A9B5IB8<@B CB87BFB6<FP D9H9D4FO (CDB9>FO) E <ECB?P;B64A<9@ 
D9>B@9A8G9@B= BEAB6AB= < 8BCB?A<F9?PAB= ?<F9D4FGDO < E84FP D9H9D4FO 8?S CDB69D>< 
CD9CB8464F9?R. �4:AO@ EBEF46?SRM<@ 6 <;GK9A<< 84AAB7B >GDE4 S6?S9FES D9L9A<9 
E<FG4J<BAAOI ;484K < D45BF4 A48 CDB5?9@AB-4A4?<F<K9E><@< ;484A<S@<, KFB CD98CB?4749F 
;A4A<9 EBBF69FEF6GRM9= A4GKAB= F9D@<AB?B7<< < F.8. 

�?S ?GKL97B ;4CB@<A4A<S @4F9D<4?4 J9?9EBB5D4;AB <ECB?P;B64FP <A8<6<8G4?PAO9 
BEB59AABEF< < D4;AO9 6<8O C4@SF<: ;D<F9?PAGR, E?GIB6GR, 4EEBJ<4F<6AGR. #EC9LAB@G 
;4CB@<A4A<R F4>:9 ECBEB5EF6G9F CD<6989A<9 SD><I E6<89F9?PEF6 < A47?S8AOI CD<@9DB6. 
#K95AO= @4F9D<4? 8B?:9A CBEFBSAAB CB6FBDSFPES < ;4>D9C?SFPES. 

�D< 6OCB?A9A<< 8B>?48B6, F6BDK9E><I, <AHBD@4J<BAAOI, <EE?98B64F9?PE><I CDB9>FB6 
BEB5B9 6A<@4A<9 E?98G9F B5D4M4FP A4 CB85BD <EFBKA<>B6 <AHBD@4J<< < @9FB8<>G D45BFO E 
A<@<. 

�?S GEC9LAB= E84K< Q>;4@9A4 (;4K9F4) D9>B@9A8G9FES EB5?R84FP E?98GRM<9 CD46<?4: 
1. �B87BFB6>4 > Q>;4@9AG (;4K9FG) 8B?:A4 CDB6B8<FPES E<EF9@4F<K9E><, 6 F9K9A<9 

6E97B E9@9EFD4. 
2. �AF9AE<6A4S CB87BFB6>4 8B?:A4 A4K4FPES A9 CB;8A99, K9@ ;4 @9ESJ 8B Q>;4@9A4.  
3. �D9@S A9CBED98EF69AAB C9D98 Q>;4@9AB@ (;4K9FB@) ?GKL9 <ECB?P;B64FP F4><@ 

B5D4;B@, KFB5O BEF46<FP CBE?98A<= 89AP E6B5B8AO@ 8?S CB6FBD9A<S >GDE4 6 J9?B@, 8?S 
E<EF9@4F<;4J<< @4F9D<4?4 < 8BD45BF>< BF89?PAOI 6BCDBEB6.   

�4 Q>;4@9A9 6OEB>GR BJ9A>G CB?GK4RF EFG89AFO, <ECB?P;GRM<9 84AAO9, CB?GK9AAO9 6 
CDBJ9EE9 6OCB?A9A<S E4@BEFBSF9?PAOI D45BF, 4 F4>:9 <ECB?P;GRM<9 EB5EF69AAO9 6O6B8O A4 
BEAB69 <;GK9AAB7B @4F9D<4?4. 

#K<FO64S ;A4K<F9?PAO= B5N9@ F9BD9F<K9E>B7B @4F9D<4?4, EFG89AF4@ D9>B@9A8G9FES 
D97G?SDAB9 CBE9M9A<9 < CB8DB5AB9 >BAEC9>F<DB64A<9 ?9>J<=.  

 

11. #9D9K9AP <AHBD@4J<BAAOI F9IAB?B7<=, <ECB?P;G9@OI CD< BEGM9EF6?9A<< 
B5D4;B64F9?PAB7B CDBJ9EE4 CB 8<EJ<C?<A9 (@B8G?R), 6>?RK4S C9D9K9AP CDB7D4@@AB7B 
B59EC9K9A<S < <AHBD@4J<BAAOI ECD46BKAOI E<EF9@ (CD< A9B5IB8<@BEF<) 
1. Microsoft Windows Server; 

2.  !9@9=EF6B �! Microsoft Windows; 

https://www.iprbookshop.ru/


 

 

3. Libre Office E6B5B8AB D4ECDBEFD4AS9@O= BH<EAO= C4>9F E BF>DOFO@ <EIB8AO@ >B8B@; 
4. �AHBD@4J<BAAB-ECD46BKA4S E<EF9@4: !<EF9@4 �BAEG?PF4AF�?RE (�BAEG?PF4AF�?RE); 
5. �AHBD@4J<BAAB-CD46B6B9 B59EC9K9A<9 �4D4AF: 1?9>FDBAAO= C9D<B8<K9E><= ECD46BKA<> 
«!<EF9@4 �� ��"» (!<EF9@4 �� ��"); 
 �9D9K9AP <ECB?P;G9@B7B CDB7D4@@AB7B B59EC9K9A<S G>4;4A 6 C.12 84AAB= D45BK9= 
CDB7D4@@O 8<EJ<C?<AO. 
 

 

12. "C<E4A<9 @4F9D<4?PAB-F9IA<K9E>B= 54;O, A9B5IB8<@B= 8?S BEGM9EF6?9A<S 
B5D4;B64F9?PAB7B CDBJ9EE4 CB 8<EJ<C?<A9 (@B8G?R) 

 

12.1. #K95A4S 4G8<FBD<S 8?S CDB6989A<S GK95AOI ;4ASF<=, CD98GE@BFD9AAOI CDB7D4@@B= 
54>4?46D<4F4, BEA4M9AA4S B5BDG8B64A<9@ < F9IA<K9E><@< ED98EF64@< B5GK9A<S. 
 !C9J<4?<;<DB64AA4S @959?P: 
�B@C?9>F GK95AB= @959?< (EFB?, EFG?) CB >B?<K9EF6G B5GK4RM<IES; >B@C?9>F @959?< 8?S 
CD9CB8464F9?S; 8BE>4 (@4D>9DA4S). 

"9IA<K9E><9 ED98EF64 B5GK9A<S: 
�B@CPRF9D 6 E5BD9 8?S CD9CB8464F9?S, >B?BA><, CDB9>FBD, Q>D4A. 
 �9D9K9AP ?<J9A;<BAAB7B CDB7D4@@AB7B B59EC9K9A<S, 6 FB@ K<E?9 BF9K9EF69AAB7B 
CDB<;6B8EF64: Windows 10, �BAEG?PF4AF�?RE, !<EF9@4 �� ��", Kaspersky �ndpoint Security. 

 �9D9K9AP E6B5B8AB D4ECDBEFD4AS9@B7B CDB7D4@@AB7B B59EC9K9A<S: 
Adobe Acrobat Reader DC, Google Chrome, LibreOffice, Skype, Zoom. 

 �B8>?RK9A<9 > E9F< «�AF9DA9F» < B59EC9K9A<9 8BEFGC4 6 Q?9>FDBAAGR <AHBD@4J<BAAB-

B5D4;B64F9?PAGR ED98G ��#.    

12.2. �B@9M9A<9 8?S E4@BEFBSF9?PAB= D45BFO B5GK4RM<IES. 
 !C9J<4?<;<DB64AA4S @959?P: 
�B@C?9>F GK95AB= @959?< (EFB?, EFG?) CB >B?<K9EF6G B5GK4RM<IES; >B@C?9>F @959?< 8?S 
CD9CB8464F9?S; 8BE>4 (@4D>9DA4S). 
 "9IA<K9E><9 ED98EF64 B5GK9A<S: 
�B@CPRF9D 6 E5BD9 8?S CD9CB8464F9?S; >B@CPRF9DO 6 E5BD9 8?S B5GK4RM<IES; >B?BA><; 
CDB9>FBD, Q>D4A. 
 �9D9K9AP ?<J9A;<BAAB7B CDB7D4@@AB7B B59EC9K9A<S, 6 FB@ K<E?9 BF9K9EF69AAB7B 
CDB<;6B8EF64: 
Windows Server 2016, Windows 10, Microsoft Office, �BAEG?PF4AF�?RE, !<EF9@4 �� ��", 

Kaspersky �ndpoint Security. 

 �9D9K9AP E6B5B8AB D4ECDBEFD4AS9@B7B CDB7D4@@AB7B B59EC9K9A<S: 
Adobe Acrobat Reader DC, Google Chrome, LibreOffice, Skype, Zoom, Gimp, Paint.net, AnyLogic, 

Inkscape. 

 �B@9M9A<9 8?S E4@BEFBSF9?PAB= D45BFO B5GK4RM<IES BEA4M9AB >B@CPRF9DAB= 
F9IA<>B= E 6B;@B:ABEFPR CB8>?RK9A<S > E9F< "�AF9DA9F" < B59EC9K9A<9@ 8BEFGC4 6 
Q?9>FDBAAGR <AHBD@4J<BAAB-B5D4;B64F9?PAGR ED98G ��# 

 

13."5D4;B64F9?PAO9 F9IAB?B7<<, <ECB?P;G9@O9 CD< BE6B9A<< 8<EJ<C?<AO 
 

 �?S BE6B9A<S 8<EJ<C?<AO <ECB?P;GRFES >4> FD48<J<BAAO9 HBD@O ;4ASF<= 3 ?9>J<< 
(F<CO ?9>J<= 3 GEF4AB6BKA4S, 66B8A4S, F9>GM4S, ;4>?RK<F9?PA4S, B5;BDA4S; 6<8O ?9>J<= 3 

CDB5?9@A4S, 6<;G4?PA4S, ?9>J<S >BAH9D9AJ<S, ?9>J<S >BAEG?PF4J<S); < E9@<A4DE><9 
(CD4>F<K9E><9) ;4ASF<S, F4> < 4>F<6AO9 < <AF9D4>F<6AO9 HBD@O ;4ASF<= - 89?B6O9 < DB?96O9 
<7DO, D9L9A<9 E<FG4J<BAAOI ;484K < D4;5BD >BA>D9FAOI E<FG4J<=.  
 �4 GK95AOI ;4ASF<SI <ECB?P;GRFES F9IA<K9E><9 ED98EF64 B5GK9A<S @G?PF<@98<=AB= 



 

 

4G8<FBD<<: >B@CPRF9D, @BA<FBD, >B?BA><, A4EF9AAO= Q>D4A, CDB9>FBD, @<>DBHBA, C4>9F 
CDB7D4@@ Microsoft Office 8?S 89@BAEFD4J<< CD9;9AF4J<= < @98<4H4=?B6, 6<89BCDB9>FBD 8?S 
89@BAEFD4J<< E?4=8B6, 6<89BER:9FB6 < 8D. "9EF<DB64A<9 B5GK49@OI @B:9F BEGM9EF6?SFPES 
E <ECB?P;B64A<9@ >B@CPRF9DAB7B B5BDG8B64A<S GA<69DE<F9F4. 
 

13.1. � BE6B9A<< GK95AB= 8<EJ<C?<AO <ECB?P;GRFES E?98GRM<9 FD48<J<BAAO9 
B5D4;B64F9?PAO9 F9IAB?B7<<: 
- KF9A<9 CDB5?9@AB-<AHBD@4J<BAAOI ?9>J<= E <ECB?P;B64A<9@ 8BE>< < 6<89B@4F9D<4?B6; 
- E9@<A4DE><9 ;4ASF<S 8?S B5EG:89A<S, 8<E>GEE<= < B5@9A4 @A9A<S@<; 
- >BAFDB?PAO9 BCDBEO; 
- >BAEG?PF4J<<; 
- E4@BEFBSF9?PA4S D45BF4 EFG89AFB6 E GK95AB= ?<F9D4FGDB= < C9D6B<EFBKA<>4@<; 
- CB87BFB6>4 < B5EG:89A<9 D9H9D4FB6 (CDB9>FB6), CD9;9AF4J<= (A4GKAB-<EE?98B64F9?PE>4S 
D45BF4); 
- F9EF<DB64A<9 CB BEAB6AO@ F9@4@ 8<EJ<C?<AO. 
 

13.2. А>F<6AO9 < <AF9D4>F<6AO9 @9FB8O < HBD@O B5GK9A<S 
�; C9D9KAS 6<8B6: («<>77>6>9 HBC@<», 4=4;87 НПА, 4=4;87 ?@>5;9<=OE A8BC4F89, 

4=4;87 :>=:@9B=OE A8BC4F89, 8=F889=BO, 8<8B4F8я :>;;9:B86=>9 ?@>D9AA8>=4;P=>9 
89яB9;P=>AB8, @47O7@O64=89 @>;99, B6>@G9A:4я @45>B4, A6я74==4я A >A6>9=89< 88AF8?;8=O, 
@>;964я 87@4, :@C7;O9 AB>;, 88A?CB, 59A984, 88A:CAA8я, <8=8-:>=D9@9=F8я 8 8@.) <ECB?P;GRFES 
E?98GRM<9: 

- 88A?CB 

- 4=4;87 ?@>5;9<=OE, B6>@G9A:8E 7484=89, A8BC4F8>==OE 7484G 

- @>;964я 87@4; 
- :@C7;O9 AB>;; 
- <8=8-:>=D9@9=F8я 

-88A:CAA8я  
- 59A984. 

 

13.3. "EB59AABEF< B5GK9A<S <A64?<8B6 < ?<J E B7D4A<K9AAO@< 6B;@B:ABEFS@< ;8BDB6PS 
("��) 

�D< BD74A<;4J<< B5GK9A<S CB 8<EJ<C?<A9 GK<FO64RFES BEB59AABEF< BD74A<;4J<< 
6;4<@B89=EF6<S E <A64?<84@< < ?<J4@< E B7D4A<K9AAO@< 6B;@B:ABEFS@< ;8BDB6PS (84?99 3 

<A64?<8O < ?<J4 E ���) E J9?PR B59EC9K9A<S <I CD46. �D< B5GK9A<< GK<FO64RFES 
BEB59AABEF< <I CE<IBH<;<K9E>B7B D4;6<F<S, <A8<6<8G4?PAO9 6B;@B:ABEF< < CD< 
A9B5IB8<@BEF< B59EC9K<649FES >BDD9>J<S A4DGL9A<= D4;6<F<S < EBJ<4?PA4S 484CF4J<S 
G>4;4AAOI ?<J. 

�O5BD @9FB8B6 B5GK9A<S BCD989?S9FES EB89D:4A<9@ B5GK9A<S, GDB6A9@ @9FB8<K9E>B7B 
< @4F9D<4?PAB-F9IA<K9E>B7B B59EC9K9A<S, BEB59AABEFS@< 6BECD<SF<S GK95AB= <AHBD@4J<< 
EFG89AFB6-<A64?<8B6 < EFG89AFB6 E B7D4A<K9AAO@< 6B;@B:ABEFS@< ;8BDB6PS < F.8. � 
B5D4;B64F9?PAB@ CDBJ9EE9 <ECB?P;GRFES EBJ<4?PAB-4>F<6AO9 < D9H?9>E<6AO9 @9FB8O 
B5GK9A<S, F9IAB?B7<< EBJ<B>G?PFGDAB= D945<?<F4J<< E J9?PR B>4;4A<S CB@BM< 6 
GEF4AB6?9A<< CB?ABJ9AAOI @9:?<KABEFAOI BFABL9A<= E 8DG7<@< EFG89AF4@<, EB;84A<< 
>B@HBDFAB7B CE<IB?B7<K9E>B7B >?<@4F4 6 EFG89AK9E>B= 7DGCC9. 

�D< B5GK9A<< ?<J E B7D4A<K9AAO@< 6B;@B:ABEFS@< ;8BDB6PS Q?9>FDBAAB9 B5GK9A<9 < 
8<EF4AJ<BAAO9 B5D4;B64F9?PAO9 F9IAB?B7<< CD98GE@4FD<64RF 6B;@B:ABEFP CD<9@4-
C9D984K< <AHBD@4J<< 6 8BEFGCAOI 8?S A<I HBD@4I. 

�5GK4RM<9ES <; K<E?4 ?<J E B7D4A<K9AAO@< 6B;@B:ABEFS@< ;8BDB6PS B59EC9K9AO 
C9K4FAO@< < Q?9>FDBAAO@< B5D4;B64F9?PAO@< D9EGDE4@< 6 HBD@4I, 484CF<DB64AAOI > 
B7D4A<K9A<S@ <I ;8BDB6PS.  
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