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1 &<CO, 6<8O, FD48<J<BAAO9 HBD@O >BAFDB?S, >D<F9D<< BJ9A<64A<S 
 

1.1. &8CO >BAFDB?O GEC9LABEF8 BE6B9A8O ��%%З B5GK4NM8@8EO:   
F9>GM<= >BAFDB?P GEC9649@BEF<;  
CDB@9:GFBKA4S 4FF9EF4J<S. 

&9>GM<= >BAFDB?P GEC9649@BEF< 3 QFB CDB69D>4 GE6B9A<S GK95AB7B @4F9D<4?4, 
D97G?SDAB BEGM9EF6?S9@4S A4 CDBFS:9A<< 6E97B EDB>4 B5GK9A<S.  

#DB@9:GFBKA4S 4FF9EF4J<S (;4K9F, 8<HH9D9AJ<DB64AAO= ;4K9F, Q>;4@9A 
(>64?<H<>4J<BAAO=)) - QFB BJ9A>4 EB6B>GCABEF< ;A4A<=, G@9A<=, CD4>F<K9E>B7B BCOF4 6 
J9?B@ </<?< CB D4;89?4@ ##%%�.  
 

1.2. К FD488J8BAAO@ HBD@4@ >BAFDB?O BFABEOFEO:  
EB59E98B64A<9  
>B??B>6<G@  
;4K9F  
Q>;4@9A (CB 8<EJ<C?<A9, Q>;4@9A (>64?<H<>4J<BAAO=), 7BEG84DEF69AAO= <FB7B6O= 
Q>;4@9A)  
F9EF  
>BAFDB?PA4S D45BF4  
QEE9 < <AO9 F6BDK9E><9 D45BFO  
D9H9D4F  
BFK9F (CB CD4>F<>4@, A4GKAB-<EE?98B64F9?PE>B= D45BF9 EFG89AFB6 < F.C.) 6OCGE>A4S 
>64?<H<>4J<BAA4S D45BF4 < 8D.  
 

1.3. К 6884@ >BAFDB?O BFABEOFEO:  
C<EP@9AAO9 HBD@O >BAFDB?S;  
GEFAO9 HBD@O >BAFDB?S;  
>BAFDB?P E CB@BMPR F9IA<K9E><I ED98EF6 < <AHBD@4J<BAAOI E<EF9@.  

�8EP@9AAO9 HBD@O >BAFDB?O  
#<EP@9AAO9 D45BFO @B7GF 6>?RK4FP: F9EFO, >BAFDB?PAO9 D45BFO, QEE9, D9H9D4FO, 

BFK9FO CB CD4>F<>4@, CB @9:8<EJ<C?<A4DAO@ CDB9>F4@ (89?B6B=/DB?96B= <7D9, FD9A<A7G) 
< 8D. � >4:8B= C<EP@9AAB= D45BF9 8B?:AO 5OFP G>4;4AO >D<F9D<< BJ9A>< 6 CDBJ9AF4I 
</<?< 6 54??4I.  

1. &9EF - HBD@4 >BAFDB?S, A4CD46?9AA4S A4 CDB69D>G GDB6AS BE6B9A<S 
>BAFDB?<DG9@B7B F9BD9F<K9E>B7B < CD4>F<K9E>B7B @4F9D<4?4 CB 8<84>F<K9E><@ 98<A<J4@ 
8<EJ<C?<AO (F9D@<AB?B7<K9E><= 4CC4D4F, BEAB6AO9 @9FB8O, <AHBD@4J<BAAO9 
F9IAB?B7<<, CD<9@O, 8B>G@9AFO, >B@CPRF9DAO9 CDB7D4@@O, <ECB?P;G9@O9 6 <;GK49@B= 
B5?4EF< < 8D.).  
 2. �BAFDB?PA4S D45BF4 - HBD@4 >BAFDB?S 8?S BJ9A>< ;A4A<= CB 54;B6O@ < 
64D<4F<6AO@ 8<EJ<C?<A4@ 6E9I J<>?B6. �BAFDB?PA4S D45BF4 6>?RK49F ED98A<9 CB 
FDG8ABEF< F9BD9F<K9E><9 6BCDBEO <; <;GK9AAB7B @4F9D<4?4, F<CB6O9 ;484K</ ;484A<S/ 
>4;GEO/ GCD4:A9A<S/ 8B>G@9AF, D9L9A<9/ 6OCB?A9A<9/ ;4CB?A9A<9 >BFBDOI 
CD98GE@BFD9AB 6 D45BK9= CDB7D4@@9 8<EJ<C?<AO.  
 3. 1EE9 - HBD@4 >BAFDB?S, GA<69DE4?PA4S CD< HBD@<DB64A<< B5M<I >B@C9F9AJ<= 
B5GK4RM97BES  CD< D4;6<F<< A46O>B6 E4@BEFBSF9?PAB7B F6BDK9E>B7B @OL?9A<S < 
C<EP@9AAB7B <;?B:9A<S EB5EF69AAOI G@B;4>?RK9A<= A4 BEAB69 <;GK9AAB7B <?< 
CDBK<F4AAB7B @4F9D<4?4.  
 4. $9H9D4F 3 HBD@4 >BAFDB?S, <ECB?P;G9@4S 8?S CD<6<F<S B5GK4RM9@GES  A46O>B6 
>D4F>B7B, 7D4@BFAB7B < ?4>BA<KAB7B CD98EF46?9A<S EB5D4AAOI @4F9D<4?B6 < H4>FB6 6 
EBBF69FEF6<< E FD95B64A<S@<.  
 5. "FK9FO CB CD4>F<>4@ 3 HBD@4 >BAFDB?S, CB;6B?SRM4S B5GK4RM9@GES 
CDB89@BAEFD<DB64FP B5B5M9AAO9 ;A4A<S, G@9A<S < CD4>F<K9E><= BCOF, CD<B5D9F9AAO9 ;4 
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6D9@S CDBIB:89A<S GK95AB= < CDB<;6B8EF69AAOI CD4>F<>. "FK9FO CB CD4>F<>4@ 
CB;6B?SRF >BAFDB?<DB64FP 6 J9?B@ GE6B9A<9 B5M<I < CDBH9EE<BA4?PAOI >B@C9F9AJ<=, 
B5B;A4K9AAOI 6 ##%%�.  
 *9?P >4:8B7B BFK9F4 3 BEB;A4FP < ;4H<>E<DB64FP B5M<9 < CDBH9EE<BA4?PAO9 
>B@C9F9AJ<<, CD<B5D9F9AAO9 6 CDBJ9EE9 B5GK9A<S.  
 'EFAO9 HBD@O >BAFDB?O  
'EFAO= >BAFDB?P BEGM9EF6?S9FES 6 <A8<6<8G4?PAB= < HDBAF4?PAB= HBD@4I.  
 1. *9?P GEFAB7B <A8<6<8G4?PAB7B >BAFDB?S 3 6OS6?9A<9 ;A4A<=, G@9A<= < A46O>B6 
BF89?PAOI B5GK4RM<IES. �BCB?A<F9?PAO9 6BCDBEO CD< <A8<6<8G4?PAB@ >BAFDB?9 
;484RFES CD< A9CB?AB@ BF69F9, 9E?< A9B5IB8<@B GFBKA<FP 89F4?<, CDB69D<FP 7?G5<AG 
;A4A<= <?< :9 9E?< G CD9CB8464F9?S 6B;A<>4RF CDB5?9@O CD< 6OEF46?9A<< BF@9F><.  
 2. 'EFAO= HDBAF4?PAO= >BAFDB?P (BCDBE) 3 FD95G9F E9D<< ?B7<K9E>< E6S;4AAOI 
@9:8G EB5B= 6BCDBEB6 CB A95B?PLB@G B5N9@G @4F9D<4?4. #D< HDBAF4?PAB@ BCDBE9 BF 
B5GK4RM<IES CD9CB8464F9?P :89F >D4F><I, ?4>BA<KAOI BF69FB6 E @9EF4. "5OKAB BA 
CD<@9AS9FES E J9?PR CB6FBD9A<S < ;4>D9C?9A<S GK95AB7B @4F9D<4?4 ;4 >BDBF><= 
CDB@9:GFB> 6D9@9A<.  
 'EFAO9 HBD@O >BAFDB?S CD98EF46?9AO EB59E98B64A<9@, >B??B>6<G@B@, CG5?<KAB= 
;4M<FB= 6OCB?A9AAB= D45BFO < 8D.  
 1. %B59E98B64A<9 3 QFB <AF9D6PR, J9?P >BFBDB7B 6OS6<FP A46O><, ECBEB5ABEF< < 
6E9 89F4?<, >BFBDO9 <AF9D9EGRF B59 EFBDBAO EB59E98B64A<S.  
 2. �B??B>6<G@ 3 QFB D4;AB6<8ABEFP GEFAB7B Q>;4@9A4, @4EEB6B7B BCDBE4, 
CB;6B?SRM4S CD9CB8464F9?R 6 ED46A<F9?PAB A95B?PLB= EDB> 6OSEA<FP GDB69AP ;A4A<= 
B5GK4RM<IES J9?B= 7DGCCO CB 84AAB@G D4;89?G >GDE4. �B??B>6<G@ CDBIB8<F B5OKAB 6 
HBD@9 8<E>GEE<<, 6 IB89 >BFBDB= B5GK4RM<@ES  CD98BEF46?S9FES 6B;@B:ABEFP 6OE>4;4FP 
E6BR FBK>G ;D9A<S A4 D4EE@4FD<649@GR CDB5?9@G, GK<FPES B5BEAB6O64FP < ;4M<M4FP 99. 
�D7G@9AF<DGS < BFEF4<64S E6B9 @A9A<9, B5GK4RM<=ES  6 FB :9 6D9@S 89@BAEFD<DG9F, 
A4E>B?P>B 7?G5B>B < BEB;A4AAB BA GE6B<? <;GK9AAO= @4F9D<4?.  
 3. #G5?<KA4S ;4M<F4 6OCB?A9AAB= D45BFO.  

�BAFDB?<DG9@O9 >B@C9F9AJ<<:  
 ECBEB5ABEFP > CG5?<KAB= >B@@GA<>4J<<;  
 A46O>< 6989A<S 8<E>GEE<< A4 CDBH9EE<BA4?PAO9 F9@O;  
 6?489A<9 CDBH9EE<BA4?PAB= F9D@<AB?B7<9=;  
 ECBEB5ABEFP CD98EF46?SFP < ;4M<M4FP D9;G?PF4FO E4@BEFBSF9?PAB 6OCB?A9AAOI 
<EE?98B64F9?PE><I D45BF  

 #D< BJ9A>9 >B@C9F9AJ<= 8B?:AB CD<A<@4FPES 6B 6A<@4A<9 HBD@<DB64A<9 
CDBH9EE<BA4?PAB7B @<DB6B;;D9A<S, BCD989?9AAB7B GDB6AS >G?PFGDO, QF<K9E><9 A46O><, 
8DG7<9 ;A4K<@O9 CDBH9EE<BA4?PAO9 < ?<KAO9 >4K9EF64.  
 

2 #4ECBDF HBA8B6 BJ9ABKAOI ED98EF6 
 

 � D9;G?PF4F9 <;GK9A<S GK95AB= 8<EJ<C?<AO "#*.10. «&9D@B8<A4@<>4»  
B5GK4RM<=ES 8B?:9A: 

� D9;G?PF4F9 BE6B9A<S 8<EJ<C?<AO B5GK4RM<=ES 8B?:9A G@9FP: 
6OCB?ASFP F9C?BF9IA<K9E><9 D4EKѐFO: F9D@B8<A4@<K9E><I J<>?B6 F9C?B6OI 

86<74F9?9= < F9C?BE<?B6OI GEF4AB6B>; D4EIB8B6 FBC?<64, F9C?BFO < C4D4 A4 
6OD45BF>G QA9D7<<; >BQHH<J<9AFB6 CB?9;AB7B 89=EF6<S F9D@B8<A4@<K9E><I 

J<>?B6 F9C?B6OI 86<74F9?9= < F9C?BE<?B6OI GEF4AB6B>; CBF9DP F9C?BFO K9D9; 
B7D4:84RM<9 >BAEFDG>J<< ;84A<=, <;B?SJ<R FDG5BCDB6B8B6 < 

F9C?BF9IA<K9E>B7B B5BDG8B64A<S; F9C?B6OI < @4F9D<4?PAOI 54?4AEB6, C?BM48< 

CB69DIABEF< A47D964 F9C?BB5@9AAOI 4CC4D4FB6; 
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BCD989?SFP C4D4@9FDO CD< 7<8D46?<K9E>B@ D4EK9F9 FDG5BCDB6B8B6, 
6B;8GIB6B8B6; 
EFDB<FP I4D4>F9D<EF<>< A4EBEB6 < 69AF<?SFBDB6; 

 

� D9;G?PF4F9 BE6B9A<S 8<EJ<C?<AO B5GK4RM<=ES 8B?:9A ;A4FP: 
C4D4@9FDO EBEFBSA<S F9D@B8<A4@<K9E>B= E<EF9@O, 98<A<JO <;@9D9A<S < 

EBBFABL9A<S @9:8G A<@<; 
BEAB6AO9 ;4>BAO F9D@B8<A4@<><, CDBJ9EEO <;@9A9A<S EBEFBSA<S <894?PAOI 

74;B6, 6B8SAB7B C4D4 < 6B8O; 
J<>?O F9C?B6OI 86<74F9?9= < F9C?BE<?B6OI GEF4AB6B>; 
BEAB6AO9 ;4>BAO F9C?BC9D984K<; 
H<;<K9E><9 E6B=EF64 :<8>BEF9= < 74;B6; 
;4>BAO 7<8DBEF4F<>< < 7<8DB8<A4@<><; 
BEAB6AO9 ;484K< < CBDS8B> 7<8D46?<K9E>B7B D4EKѐF4 FDG5BCDB6B8B6; 
6<8O, GEFDB=EF6B < I4D4>F9D<EF<>< A4EBEB6 < 69AF<?SFBDB6. 

 

"5GK4RM<=ES 8B?:9A 6?489FP EHBD@<DB64AAO@< >B@C9F9AJ<S@< 6 EBBF69FEF6<< E (�"% 
%#": 

 

КB8 �48@9AB64A89 D97G?PF4F4 B5GK9A8O 

"� 1. #BA<@4FP EGMABEFP < EBJ<4?PAGR ;A4K<@BEFP E6B9= 5G8GM9= CDBH9EE<<, 
CDBS6?SFP > A9= GEFB=K<6O= <AF9D9E. 

"� 2. "D74A<;B6O64FP EB5EF69AAGR 89SF9?PABEFP, 6O5<D4FP F<CB6O9 @9FB8O < 
ECBEB5O 6OCB?A9A<S CDBH9EE<BA4?PAOI ;484K, BJ9A<64FP <I QHH9>F<6ABEFP < 
>4K9EF6B. 

"� 3. #D<A<@4FP D9L9A<S 6 EF4A84DFAOI < A9EF4A84DFAOI E<FG4J<SI < A9EF< ;4 A<I 
BF69FEF69AABEFP. 

"� 4. "EGM9EF6?SFP CB<E> < <ECB?P;B64A<9 <AHBD@4J<<, A9B5IB8<@B= 8?S 
QHH9>F<6AB7B 6OCB?A9A<S CDBH9EE<BA4?PAOI ;484K, CDBH9EE<BA4?PAB7B < 
?<KABEFAB7B D4;6<F<S. 

"� 5. �ECB?P;B64FP <AHBD@4J<BAAB->B@@GA<>4J<BAAO9 F9IAB?B7<< 6 
CDBH9EE<BA4?PAB= 89SF9?PABEF<. 

"� 6. $45BF4FP 6 >B??9>F<69 < >B@4A89, QHH9>F<6AB B5M4FPES E >B??974@<, 
DG>B6B8EF6B@, CBFD95<F9?S@<. 

"� 7. �D4FP A4 E95S BF69FEF69AABEFP ;4 D45BFG K?9AB6 >B@4A8O (CB8K<A9AAOI), 
D9;G?PF4F 6OCB?A9A<S ;484A<=. 

"� 8. %4@BEFBSF9?PAB BCD989?SFP ;484K< CDBH9EE<BA4?PAB7B < ?<KABEFAB7B D4;6<F<S, 
;4A<@4FPES E4@BB5D4;B64A<9@, BEB;A4AAB C?4A<DB64FP CB6OL9A<9 
>64?<H<>4J<<. 

"� 9. "D<9AF<DB64FPES 6 GE?B6<SI K4EFB= E@9AO F9IAB?B7<= 6 CDBH9EE<BA4?PAB= 
89SF9?PABEF<. 

#� 1.1 "EGM9EF6?SFP Q>EC?G4F4J<R < BJ9A<64FP EBEFBSA<9 B5BDG8B64A<S < E<EF9@ CB 
CB>4;4A<S@ CD<5BDB6. 

#� 1.2 $4EEK<FO64FP D9:<@O D45BFO B5BDG8B64A<S. 
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#� 1.3 "EGM9EF6?SFP D9@BAFAB-F9IA<K9E>B9 B5E?G:<64A<9 B5BDG8B64A<S. 

#� 1.4 �OCB?ASFP 89H9>F4J<R < D9@BAF G;?B6 < 89F4?9= F9IAB?B7<K9E>B7B 
B5BDG8B64A<S. 

#� 2.2  "59EC9K<64FP F9IA<K9E>B9 B5E?G:<64A<9 74;BA9HF9CDB6B8B6 < 
74;BA9HF9ID4A<?<M, >BAFDB?<DB64FP <I EBEFBSA<9. 

 

(BD@4@< F9>Gщ97B >BAFDB?я GG95AB= 8<EF<C?<Aы S6?SRFES A45?R89A<9, BCDBE, 
CD4>F<K9E><9 D45BFO, E4@BEFBSF9?PA4S D45BF4. 

(BD@B= CDB@9:GFBGAB= 4FF9EF4F<< CB GK95AB= 8<EJ<C?<A9 S6?S9FES 6OCB?A9A<9 
6E9I CD4>F<K9E><I D45BF, E4@BEFBSF9?PAOI D45BF, <FB7B6B9 F9EF<DB64A<9. 
 

3 "C<E4A<9 CB>4;4F9?9= < >D<F9D<96 BJ9A<64A<S, BC<E4A<9 L>4? BJ9A<64A<S 
 

�BAFDB?P >4K9EF64 BE6B9A<S 8<EJ<C?<AO 6>?RK49F 6 E95S F9>GM<= >BAFDB?P 
GEC9649@BEF< < CDB@9:GFBKAGR 4FF9EF4J<R. &9>GM<= >BAFDB?P GEC9649@BEF< < 
CDB@9:GFBKA4S 4FF9EF4J<S B5GK4RM<IES CDB6B8SFES 6 J9?SI GEF4AB6?9A<S EBBF69FEF6<S 
8BEF<:9A<=, B5GK4RM<IES FD95B64A<S@ B5D4;B64F9?PAB= CDB7D4@@O > D9;G?PF4F4@ 
B5GK9A<S < HBD@<DB64A<S >B@C9F9AJ<=. 

 $9;G?PF4FO BJ9A<64A<S F9>GM97B >BAFDB?S ;4ABESFES CD9CB8464F9?9@ 6 :GDA4? < 
@B7GF GK<FO64FPES CD< CDB6989A<< CDB@9:GFBKAB= 4FF9EF4J<<. 

�?S BJ9A<64A<S D9;G?PF4FB6 B5GK9A<S <ECB?P;G9FES E?98GRM4S L>4?4: 5 (BF?<KAB), 
4 (IBDBLB), 3 (G8B6?9F6BD<F9?PAB), 2 (A9G8B6?9F6BD<F9?PAB). 

#9D9K9AP BJ9ABKAOI ED98EF6 CD98EF46?9A 6 A<:9E?98GRM9= F45?<J9: 
 

3.1 #9D9K9AP BJ9ABKAOI ED98EF6 
 

№ 

�48@9AB64A89 
BJ9ABKAB7B 
ED98EF64 

КD4F>4O I4D4>F9D8EF8>4 BJ9ABKAB7B 
ED98EF64 

�D98EF46?9A89 BJ9ABKAB7B 
ED98EF64 6 (�% 

1 %B59E98B64A<9 %D98EF6B >BAFDB?S A4 CD4>F<K9E>B@ 
;4ASF<<, BD74A<;B64AAB9 >4> 
EC9J<4?PA4S 59E984 CD9CB8464F9?S E 
B5GK4RM<@ES A4 F9@O, E6S;4AAO9 E 
<;GK49@B= 8<EJ<C?<AB=, < 
D4EEK<F4AAB9 A4 6OSEA9A<9 B5N9@4 
;A4A<= B5GK4RM97BES CB 
BCD989?9AAB@G D4;89?G, F9@9, CDB5?9@9 
< F.C. 

�B@C?9>F 6BCDBEB6 8?S 
GEFAB7B BCDBE4 
B5GK4RM<IES. #9D9K9AP 
6BCDBEB6 > E9@<A4DG. 
�484A<S 8?S CD4>F<K9E>B7B 
;4ASF<S. �BCDBEO 8?S 
E4@BEFBSF9?PAB7B <;GK9A<S. 
�BCDBEO CB F9@4@ < 
D4;89?4@ 8<EJ<C?<AO. 

2 �BAFDB?PA4S 
D45BF4 

%D98EF6B CDB69D>< G@9A<= CD<@9ASFP 
CB?GK9AAO9 ;A4A<S 8?S D9L9A<S ;484K 
BCD989?9AAB7B F<C4 CB F9@9 <?< 
D4;89?G. 

#9D9K9AP F9@ 8?S 
>BAFDB?PAOI D45BF 
�B@C?9>F >BAFDB?PAOI 
;484A<= CB 64D<4AF4@. 

3 $9H9D4F #DB8G>F E4@BEFBSF9?PAB= D45BFO, 
CD98EF46?SRM<= EB5B= >D4F>B9 
<;?B:9A<9 6 C<EP@9AAB@ 6<89 
CB?GK9AAOI D9;G?PF4FB6 
F9BD9F<K9E>B7B 4A4?<;4 BCD989?9AAB= 
A4GKAB= (GK95AB-<EE?98B64F9?PE>B=) 

#9D9K9AP F9@ D9H9D4FB6 
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F9@O, 789 46FBD D4E>DO649F EGFP 
<EE?98G9@B= CDB5?9@O, CD<6B8<F 
D4;?<KAO9 FBK>< ;D9A<S, 4 F4>:9 
EB5EF69AAO9 6;7?S8O A4 A99. 

4 &9EF %<EF9@4 EF4A84DF<;<DB64AAOI ;484A<=, 
CB;6B?SRM4S 46FB@4F<;<DB64FP 
CDBJ98GDG <;@9D9A<S GDB6AS ;A4A<= < 
G@9A<= B5GK4RM97BES. 

(BA8 F9EFB6OI ;484A<= 

5 �B??B>6<G@ %D98EF6B >BAFDB?S GE6B9A<S GK95AB7B 
@4F9D<4?4 F9@O, D4;89?4 <?< D4;89?B6 
8<EJ<C?<AO, BD74A<;B64AAB9 >4> 
GK95AB9 ;4ASF<9 6 6<89 EB59E98B64A<S 
CD9CB8464F9?S E B5GK4RM<@<ES. 

�B@C?9>F 6BCDBEB6 8?S 
GEFAB7B BCDBE4 
B5GK4RM<IES. �BCDBEO CB 
&9@4@ < D4;89?4@ 
�<EJ<C?<AO. 

 
3.2 �D<F9D<< < L>4?O BJ9A<64A<S 6 D9;G?PF4F9 <;GK9A<S 8<EJ<C?<AO CD< 
CDB6989A<< F9>GM97B >BAFDB?S < CDB@9:GFBKAB= 4FF9EF4J<<: 

 

Ш>4?O BJ9A864A8O КD8F9D88 BJ9A864A8O 

5 (BF?<KAB) 

"5GK4RM<=ES CD46<?PAB BF69F<? A4 F9BD9F<K9E><9 < 
CD4>F<K9E><9 6BCDBEO. #B>4;4? BF?<KAO9 ;A4A<S 6 
D4@>4I GK95AB7B @4F9D<4?4. #B>4;4? BF?<KAO9 G@9A<S 
< 6?489A<S A46O>4@< CD<@9A9A<S CB?GK9AAOI ;A4A<= 
< G@9A<= CD< 6OCB?A9A<< GCD4:A9A<=, <AOI ;484A<=. 
"F69F<? A4 6E9 8BCB?A<F9?PAO9 6BCDBEO. 

4 (IBDBLB) 

"5GK4RM<=ES E A95B?PL<@< A9FBKABEFS@< BF69F<? A4 
F9BD9F<K9E><9 6BCDBEO, CB>4;4? IBDBL<9 ;A4A<S 6 
D4@>4I GK95AB7B @4F9D<4?4. �OCB?A<? E A95B?PL<@< 
A9FBKABEFS@< CD4>F<K9E><9 ;484A<S. #B>4;4? IBDBL<9 
G@9A<S < 6?489A<S A46O>4@< CD<@9A9A<S CB?GK9AAOI 
;A4A<= < G@9A<= CD< B6?489A<< GK95AB7B @4F9D<4?4. 
"F69F<? A4 5B?PL<AEF6B 8BCB?A<F9?PAOI 6BCDBEB6. 

3 (G8B6?9F6BD<F9?PAB) 

"5GK4RM<=ES E EGM9EF69AAO@< A9FBKABEFS@< BF69F<? 
A4 F9BD9F<K9E><9 6BCDBEO. #B>4;4? 
G8B6?9F6BD<F9?PAO9 ;A4A<S 6 D4@>4I GK95AB7B 
@4F9D<4?4. % EGM9EF69AAO@< A9FBKABEFS@< 6OCB?A<? 
CD4>F<K9E><9 ;484A<S. #B>4;4? G8B6?9F6BD<F9?PAO9 
G@9A<S < 6?489A<S A46O>4@< CD<@9A9A<S CB?GK9AAOI 
;A4A<= < G@9A<= CD< B6?489A<< GK95AB7B @4F9D<4?4. 
�BCGEF<? @AB7B A9FBKABEF9= CD< BF69F9 A4 
8BCB?A<F9?PAO9 6BCDBEO. 

2 (A9G8B6?9F6BD<F9?PAB) 

"5GK4RM<=ES CD< BF69F9 A4 F9BD9F<K9E><9 6BCDBEO < 
CD< 6OCB?A9A<< CD4>F<K9E><I ;484A<= 
CDB89@BAEFD<DB64? A98BEF4FBKAO= GDB69AP ;A4A<= < 
G@9A<= CD< D9L9A<< ;484K 6 D4@>4I GK95AB7B 
@4F9D<4?4. #D< BF69F4I A4 8BCB?A<F9?PAO9 6BCDBEO 
5O?B 8BCGM9AB @AB:9EF6B A9CD46<?PAOI BF69FB6. 

 
4. #DB7D4@@4 >BAFDB?PAB-BJ9ABKAOI @9DBCD<SF<= 

;4 C9D<B8 <;GK9A<S CB 8<EJ<C?<A9 
 

№ �48@9AB64A89 �5N9>F >BAFDB?O �48@9AB64A89 BJ9ABKAB7B 
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>BAFDB?PAB-

BJ9ABKAB7B 

@9DBCD8OF8O 

(F9@4 />B@C9F9AJ88) ED98EF64 

(HBD@4 CDB6989A8O) 

1 
&9>GM<= 
>BAFDB?P 

&9@4 1   �6989A<9 
6 F9D@B8<A4@<>G. 
"CD989?9A<9 < 
<EFBD<K9E><= 
BK9D> D4;6<F<S 
F9D@B8<A4@<><. 

"� 1.- 9 
"CDBE, D45BK4S F9FD48P, 
F9EF<DB64A<9. 

2 
&9>GM<= 
>BAFDB?P 

&9@4 "EAB6O 
F9IA<K9E>B= 
F9D@B8<A4@<><. 

&9D@B8<A4@<K9E>
4S E<EF9@4 < 
F9D@B8<A4@<K9E>
<= CDBJ9EE. 
�AGFD9AASS 
QA9D7<S. &9C?BF4 
< D45BF4. 

"� 1-9,  

#� 1.1 

#D4>F<K9E>4S < E4@BEFBSF9?PA4S 
D45BF4, BCDBE, D45BK4S F9FD48P, 
F9EF<DB64A<9. 

3 
&9>GM<= 
>BAFDB?P 

&9@4 "EAB6O 

F9C?BB5@9A4. 
�OAG:89AA4S < 
9EF9EF69AA4S 
>BA69>J<S. 
"EAB6AO9 
GD46A9A<S 
>BA69>F<6AB7B 
F9C?BB5@9A4. 
"5M4S 
I4D4>F9D<EF<>4 
CDBJ9EEB6 
F9C?BCDB6B8ABEF<
. #BEF4AB6>4 
;484K< F9BD<< 
F9C?BCDB6B8ABEF.  
 

"� 1-9, 

#� 1.1- 1.4 

#D4>F<K9E>4S < E4@BEFBSF9?PA4S 
D45BF4, BCDBE, D45BK4S F9FD48P, 
F9EF<DB64A<9. 

4 
&9>GM<= 
>BAFDB?P 

&9@4  

"EAB6AO9 
ECBEB5O 
F9C?B79A9D4J<< 6 
CDB@OL?9AAOI 
GEF4AB6>4I. 
"CD989?9A<9 < 
>?4EE<H<>4J<S 
FBC?<64, $4EK9FO 
7BD9A<S FBC?<64. 

"� 1-9, 

#� 1.1- 1.4, 

2.2 

#D4>F<K9E>4S < E4@BEFBSF9?PA4S 
D45BF4, BCDBE, D45BK4S F9FD48P, 
F9EF<DB64A<9. 
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�9A9D4J<S 
F9C?BFO CD< 
CD<?B:9A<< 
D4;ABEF< 
CBF9AJ<4?B6 > 
F69D8B@G 
D45BK9@G F9?G. 
�9A9D4J<S 
F9C?BFO CD< 
CD<?B:9A<< 
D4;ABEF< 
CBF9AJ<4?B6 > 
:<8>B@G 
D45BK9@G F9?G. 

19 
#DB@9:GFBKAO
= >BAFDB?P 

�OCB?A9A<9 
BJ9ABKAB7B 
;484A<S CB 
CDB@9:GFBKAB= 
4FF9EF4J<< 

"� 1. 3 "� 
9. 

�К1.1-1.4 

�К2.2  

 

1>;4@9A 

 

5. (BA8O BJ9ABKAOI ED98EF6 8?S F9>GM97B >BAFDB?S 
 

 
&9D@B8<A4@<K9E>4S E<EF9@4 >4> B5N9>F <EE?98B64A<S. &� CD<AJ<C 488<F<6ABEF<. �?4EEO 

488<F<6ABEF<. 
2.  <>DBE>BC<K9E>B9 < @4>DBE>BC<K9E>B9 BC<E4A<9. 
(4;B6B9 CDBEFD4AEF6B. (4;B64S FD49>FBD<S. %F4F<EF<K9E><= 4AE4@5?P. (GA>J<S EF4F<EF<K9E>B7B 
D4ECD989?9A<S < 99 E6B=EF64. 1D7B8<KABEFP. 
3. &� D46AB69E<9. %F4F<EF<K9E>4S A9;46<E<@BEFP. �64;<;4@>AGFO9 E<EF9@O. (?G>FG4J<< 

H<;<K9E><I 69?<K<A. 
4. &9BD9@4 �<G6<??S. 
5. #BEFG?4F B @<>DB>BABA<K9E>B@ D4ECD989?9A<<. 
6. �64AFB64S EF4F<EF<>4. %F4F<EF<K9E><= BC9D4FBD < 97B E6B=EF64. 
7. 1AFDBC<S < EF4F<EF<K9E><= 69E. 
8.&9D@B8<A4@<K9E><9 69?<K<AO. &9@C9D4FGD4.  4>DBE>BC<K9E>B9 86<:9A<9. �A9LA<9 
6B;89=EF6<S. �8<454F<K9E><= CDBJ9EE. �46?9A<9. 
$45BF4 < >B?<K9EF6B F9C?4. &9C?B9@>BEFP. 
9. &9D@B8<A4@<K9E><9 CBF9AJ<4?O. 
10. #9D6O= < 6FBDB= ;4>BA F9D@B8<A4@<><. &9BD9@4 �4DAB. &D9F<= ;4>BA F9D@B8<A4@<>< < 97B 
E?98EF6<S. !98BEF<:<@BEFP 45EB?RFAB7B AG?S F9@C9D4FGD. #B6989A<9 F9C?B9@>BEF< 65?<;< 

45EB?RFAB7B AG?S. 
11. &� A9D469AEF64. #D<AJ<C �9 ,4F9?P9-�D4GA4. 
13  9FB8O BI?4:89A<S 74;B6 (CDBJ9EE �:BG?S-&B@EBA4, D4EL<D9A<9 74;4 6 CGEFBFG < F.8.) 
14. &9D@B8<A4@<>4 @47A9F<>B6.  47A<FAB9 BI?4:89A<9 C4D4@47A9F<>B6.  47A<FBEFD<>J<S. 
&9D@B8<A4@<>4 8<Q?9>FD<>B6. #P9;BQHH9>F. 
15. (4;B6O9 C9D9IB8O. &� E<EF9@O E C9D9@9AAO@ K<E?B@ K4EF<J. )<@<K9E><= CBF9AJ<4?. 
'E?B6<S D46AB69E<S 86GI H4;. �?4EE<H<>4J<S (#. (# 1-7B DB84. (BD@G?4 �?4=C9DBA4�?4G;<GE4. 
�D<F<K9E>4S FBK>4. 'E?B6<S D46AB69E<S FD9I H4;. 
16. (4;B6B9 D46AB69E<9 79F9DB79AAB= E<EF9@O E GK9FB@ E<? CB69DIABEFAB7B A4FS:9A<S. 
17. (# 2-7B DB84. 'D46A9A<S 1D9AH9EF4. 
18. &9D@B8<A4@<>4 (# 5CDB6B8A<>-E69DICDB6B8A<>6. 
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19. �4ABA<K9E>B9 D4ECD989?9A<9 �<55E4. $4ECD989?9A<9  4>E69??4. #D<@9DO: >?4EE<K9E><= < 

>64AFB6O= BEJ<??SFBD, >?4EE<K9E><= < >64AFB6O= DBF4FBD. 
20. %6B5B8A4S QA9D7<S 6 D4ECD989?9A<< �<55E4. 
21.�B?PLB9 >4ABA<K9E>B9 D4ECD989?9A<9 �<55E4. 
22.&� Q>6<64?9AFABEFP >4ABA<K9E><I D4ECD989?9A<=. 
23. �894?PAO= 5B?PJ@4AB6E><= 74;. $4ECD989?9A<9 �B?PJ@4A4. 
#D989?O CD<@9A<@BEF< <894?PAB7B 5B?PJ@4AB6E>B7B 74;4. 
24.%6B5B8A4S QA9D7<S <894?PAB7B 74;4. 'D46A9A<9 EBEFBSA<S. 
25. �4>BA D46ABD4ECD989?9A<S. 
26. &9C?B9@>BEFP 86GI4FB@AB7B 74;4. 
�>?48 6D4M4F9?PAOI, >B?954F9?PAOI < Q?9>FDBAAOI EF9C9A9= E6B5B8O.27. 'K9F 6;4<@B89=EF6<= 
S89DAB7B EC<A4 < @B?9>G?SDAB7B 6D4M9A<S (BDFB- < C4D4-6B8BDB8, BDFB< C4D4- 89=F9D<=). 
28. %F4F<EF<K9E>4S F9BD<S D46AB69EAB7B <;?GK9A<S. (BD@G?4 #?4A>4 8?S C?BFABEF< 

D46AB69EAB7B <;?GK9A<S. #D989?PAO9 E?GK4< A<;><I < 6OEB><I K4EFBF. (BD@G?O $9?9S-�:<AE4 < 
�<A4. �4>BA E@9M9A<S �<A4. �4>BA %F9H4A4-�B?PJ@4A4. &9C?B9@>BEFP D46AB69EAB7B <;?GK9A<S. 
�46?9A<9 D46AB69EAB7B <;?GK9A<S. 
29. &9C?B9@>BEFP F69D8OI F9?.  B89?P �954S.  B89?P 1=ALF9=A4. �4>BA �R?BA74-#F<. 
30. &9BD<S >?4EE<K9E><I D46AB69EAOI A9<894?PAOI E<EF9@.'K9F @B?9>G?SDAB7B 6;4<@B89=EF6<S 
6 E<EF9@9. #BF9AJ<4? �9A4D84-�:BAE4. 'D46A9A<9 EBEFBSA<S >?4EE<K9E>B7B E?45BA9<894?PAB7B 
74;4. �<D<4?PAB9 D4;?B:9A<9. $4EK9F C9D6OI CBCD46B> > BEAB6AO@ &� HGA>J<S@ 74;4 �4A-

89D�44?PE4. 
31. &9BD<S >?4EE<K9E><I D46AB69EAOI A9<894?PAOI E<EF9@. %<EF9@O E 84?PAB89=EF6<9@. 
'D46A9A<9 EBEFBSA<S CB?ABEFPR <BA<;B64AAB= C?4;@O. $4EK9F C9D6OI CBCD46B> > BEAB6AO@ &� 

HGA>J<S@ 

32. %F4F<EF<>4 (9D@<-�<D4>4 < EF4F<EF<>4 �B;9-1=ALF9=A4. 'D46A9A<9 EBEFBSA<9 
E?45B6ODB:89AAB7B 74;4. 
33. (9D@<- 74; CD< A<;><I F9@C9D4FGD4I. 1?9>FDBAAO= 74; 6 @9F4??4I. 
34. �B;9- 74; CD< A<;><I F9@C9D4FGD4I. �B;9-1=ALF9=AB6E>4S >BA89AE4J<S. 
 

 

 

����+� ��3 %� "%&"3&��0!"�" $�,�!�3 

 

1. $4EE@BFD9FP FD9I@9DAB9 86<:9A<9 >64AFB6B= K4EF<JO 6AGFD< >G54 E D95DB@ l. !4=F< H4;B6O= 

B5N9@ (< K<E?B >64AFB6OI EBEFBSA<=) K4EF<JO E QA9D7<9= @9APL9 ;484AAB= E0. 
2. !4=F< B5N9@ N-@9DAB= EH9DO E D48<GEB@ D46AO@ 1. 
3. "CD989?<FP K<E?B >64AFB6OI EBEFBSA<= C?BE>B7B DBF4FBD4 E QA9D7<9= @9APL9 ;484AAB= E0. 
4. "CD989?<FP K<E?B >64AFB6OI EBEFBSA<= B8AB@9DAB7B >64AFB6B7B BEJ<??SFBD4 E QA9D7<9= 

@9APL9 ;484AAB= E0. 
5. �894?PAO= 74; <; N B8<A4>B6OI B8AB4FB@AOI K4EF<J ;4A<@49F B5N9@ V. !4=F< H4;B6O= B5N9@ 

E<EF9@O < K<E?B >?4EE<K9E><I EBEFBSA<= E<EF9@O E QA9D7<9= @9APL9 ;484AAB= E0. 
6. $4EE@BFD9FP B8AB@9DAB9 86<:9A<9 >64AFB6B= K4EF<JO 6 SM<>9 (l-?<A9=AO= D4;@9D SM<>4). 
"CD989?<FP K<E?B >64AFB6OI EBEFBSA<= K4EF<JO E QA9D7<9= @9APL9 ;484AAB= E0. 
7. � J<?<A8D9, ;4>DOFB@ CBDLA9@ E CBC9D9KAO@ E9K9A<9@ Ã, A4IB8<FES <894?PAO= 74;. �A9LA99 
846?9A<9 CBEFBSAAB < D46AB P0. �A9LASS E<?4 CB8A<@49F CBDL9AP BF 6OEBFO h1 8B h2 
48<454F<K9E><. !4=F< D45BFG 6A9LA<I E<?. 
8. !4=F< D45BFG < >B?<K9EF6B F9C?4 CD< D4EL<D9A<< B8AB7B @B?S <894?PAB7B 74;4 CB CB?<FDBC9 
BF V1 8B V2. $4EE@BFD9FP K4EFAO9 E?GK4< <;BF9D@<K9E>B7B < 48<454F<K9E>B7B CDBJ9EEB6. 
9. #D< A9>BFBDB@ CB?<FDBC<K9E>B@ CDBJ9EE9 846?9A<9 < B5N9@ BCD989?9AAB= @4EEO ><E?BDB84 
@9AS9FES BF ;A4K9A<= P1=4 4F, V1=1 ? 8B P2=1 4F, V2=2 ?. &9@C9D4FGD4 6 A4K4?9 CDBJ9EE4 T1 = 

500K. �4>B9 >B?<K9EF6B F9C?4 Q CB?GK<? BF B>DG:4RM9= ED98O 74;? !4 E>B?P>B <;@9A<?4EP 97B 
6AGFD9AASS QA9D7<S < QAFDBC<S? 
10. "5D4F<@O= J<>?, 6OCB?AS9@O= E @B?9@ <894?PAB7B 74;4 6 >4K9EF69 D45BK97B 69M9EF64, 
EBEFB<F <; 86GI <;BF9D@ 12, 34 < 86GI CB?<FDBC 23,41 E F9C?B9@>BEFPR C0.!4=F< �#� @4L<AO. 
11. &9C?B64S @4L<A4 E <894?PAO@ 74;B@ 6 >4K9EF69 D45BK97B 69M9EF64 EB69DL49F J<>?, 
EBEFBSM<= <; 48<454FO 12, <;B54DO 23 < <;BIBDO 31. $4EEK<F4FP >B?<K9EF64 F9C?4, CB?GK49@O9 
D45BK<@ 69M9EF6B@ A4 >4:8B@ QF4C9 J<>?4. !4=F< >.C.8. @4L<AO >4> HGA>J<R @4>E<@4?PAB= &1 
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< @<A<@4?PAB= &2 F9@C9D4FGD. 
12. !4=F< �#� J<>?4, EBEFBSM97B <; 86GI <;BF9D@ E F9@C9D4FGD4@< T1 < T2 (T1>T2) < 86GI 
<;BIBD E B5N9@4@< V1 < V2(V1>V2), CD98CB?474S, KFB D45BK<@ 69M9EF6B@ S6?S9FES <894?PAO= 
74;. 
13. &9C?B64S @4L<A4 E <894?PAO@ 74;B@ 6 >4K9EF69 D45BK97B 69M9EF64 EB69DL49F B5D4F<@O= 

F9C?B6B= J<>? "FFB, EBEFBSM<= <; 48<454F 12, 34 < <;BIBD 23, 41. $4EEK<F4FP >B?<K9EF64 F9C?4, 
CB?GK49@O9 D45BK<@ 69M9EF6B@ A4 >4:8B@ QF4C9 J<>?4. !4=F< >.C.8. @4L<AO >4> HGA>J<R 

F9@C9D4FGD &1 < &2 6 EBEFBSA<SI 1 < 2.14. #B>4;4FP, KFB 8?S B8AB7B @B?S <894?PAB7B 74;4 CP - CV 

= R. 

15. �EIB8S <; I ;4>BA4 &�, A4=F< GD46A9A<9 48<454F<K9E>B7B CDBJ9EE4 <894?PAB7B 74;4. 
16. �EIB8S <; I ;4>BA4 &�, A4=F< GD46A9A<9 CB?<FDBC<K9E>B7B CDBJ9EE4 <894?PAB7B 74;4. 
$4EE@BFD9FP K4EFAO9 E?GK4<: 4)C=Cv; 5)C=Cp; 6)C=0; 7)C=∝. 

17. !4=F< GD46A9A<9 CDBJ9EE4 8?S <894?PAB7B 74;4, CD< >BFBDB@ F9C?B9@>BEFP 74;4 @9AS9FES 
?<A9=AB E DBEFB@ F9@C9D4FGDO: C=αT, α = const. 
18. �OK<E?<FP <;@9A9A<S 6AGFD9AA9= QA9D7<< U < QAFDBC<< S B8AB7B @B?S <894?PAB7B 74;4 CD< 
D4EL<D9A<< 97B CB CB?<FDBC9 BF V1 8B V2. $4EE@BFD9FP K4EFAO9 E?GK4< <;BF9D@<K9E>B7B < 

48<454F<K9E>B7B CDBJ9EEB6. 
19. �?S D94?PAB7B 74;4 (P +a/V5/3)(V-b) = RT A4=F< QAFDBC<R, F9C?B9@>BEF<, 6AGFD9AARR 

QA9D7<R, E6B5B8AGR QA9D7<R, 4 F4>:9 D45BFG CD< <;BF9D@<K9E>B@ D4EL<D9A<< 74;4 BF V1 8B V2. 
20. �?S D94?PAB7B 74;4 (P +a/V2 T )(V-b) = RT A4=F< QAFDBC<R, F9C?B9@>BEF<, 6AGFD9AARR 

QA9D7<R, E6B5B8AGR QA9D7<R. 
21. �?S D94?PAB7B 74;4 �4A-89D-�44?PE4 (P +a/V2)(V-b) = RT A4=F< Cp - Cv. 

22. �OSEA<FP G >4><I E<EF9@ F9C?B9@>BEFP CD< CBEFBSAAB@ 846?9A<< A9 ;46<E<F BF 846?9A<S 
E<EF9@O. 
23. �OSEA<FP G >4><I E<EF9@ F9C?B9@>BEFP CD< CBEFBSAAB@ B5N9@9 A9 ;46<E<F BF B5N9@4 
E<EF9@O. 
24. !4=F< <;@9A9A<9 F9@C9D4FGDO D94?PAB7B 74;4 P(V-b) = RT exp(-a/RTV)CD< B5D4F<@B@ 

48<454F<K9E>B@ D4EL<D9A<<. 
25. !4=F< >BQHH<J<9AF 48<454F<K9E>B= E:<@49@BEF< γS=-1⁄V ("V/"P)S 8?S D94?PAB7B 74;4 (P +a/V 

5/3)(V-b) = RT. 

26. !4=F< E6S;P @9:8G >BQHH<J<9AF4@< E:<@49@BEF< γS=-1⁄V ("V/"P)S � γT=-1⁄V ("V/"P)T 8?S 
D94?PAB7B 74;4 (P +a/V2 T )(V-b) = RT. 

27. !4=F< <;@9A9A<9 F9@C9D4FGDO D94?PAB7B 74;4 �<F9D<K< (P +a/V5/3)(V-b)=RT CD< B5D4F<@B@ 

48<454F<K9E>B@ D4EL<D9A<<. 
28. !4=F< <;@9A9A<9 F9@C9D4FGDO D94?PAB7B 74;4 (P+a/V2 T)(V-b)=RT CD< A9B5D4F<@B@ 

<;BQA9D79F<K9E>B@ D4EL<D9A<< (CDBJ9EE �9=-�REE4>4). 
29. �BA89AE4FBD, ;4CB?A9AAO= 8<Q?9>FD<>B@ E CDBA<J49@BEFPR · CB8EB98<A9A > <EFBKA<>G 
1�%. �4> <;@9A<FES F9C?B9@>BEFP 98<A<JO B5N9@4 8<Q?9>FD<>4 CBE?9 BFEB98<A9A<S 
>BA89AE4FBD4 BF <EFBKA<>4 C<F4A<S? 
30. !4=F< CE-CP < CE-CD 8?S CB?SDAB7B < A9CB?SDAB7B 8<Q?9>FD<>B6. �?S CB?SDAB7B < 
A9CB?SDAB7B 8<Q?9>FD<>4 Q?9>FD<K9E><9 6BECD<<@K<6BEF< EBBF69FEF69AAB ;484AO χ(T)=A/T < 

χ(T)=const. 
31 !4=F< <;@9A9A<9 F9@C9D4FGDO CD< 48<454F<K9E>B@ 6>?RK9A<< CB?S � 8?S CB?SDAB7B < 
A9CB?SDAB7B 8<Q?9>FD<>B6. ?S CB?SDAB7B < A9CB?SDAB7B 8<Q?9>FD<>4 Q?9>FD<K9E><9 
6BECD<<@K<6BEF< EBBF69FEF69AAB ;484AO κ(T) = A/T, A>0 < κ(T)=const. 
32. $4EEK<F4FP E6S;4AAO9 E A4?<K<9@ Q?9>FDBEF4F<K9E>B7B CB?S D F9D@B8<A4@<K9E><9 
I4D4>F9D<EF<>< <;BFDBCAB7B CB?SDAB7B 8<Q?9>FD<>4 (QAFDBC<R, F9C?B9@>BEF< CD< CBEFBSAAB@ 

CB?9 E < CD< CBEFBSAAB= CB?SD<;4J<< P), EK<F4S Q?9>FD<K9E>GR 6BECD<<@K<6BEFP κ(T)= A/T 

;484AAB=. 
33. $4EEK<F4FP E6S;4AAO9 E A4?<K<9@ Q?9>FDBEF4F<K9E>B7B CB?S E F9D@B8<A4@<K9E><9 
I4D4>F9D<EF<>< <;BFDBCAB7B 8<Q?9>FD<>4 (QAFDBC<R, F9C?B9@>BEF< CD< CBEFBSAAB@ CB?9 � < CD< 

CBEFBSAAB= <A8G>J<< D), EK<F4S 8<Q?9>FD<K9E>GR CDBA<J49@BEFP ·(T) ;484AAB=. 
34. $4EEK<F4FP F9D@B8<A4@<K9E><9 I4D4>F9D<EF<>< 4AF<H9DDB@47A9F<>4 !99?S 
(QAFDBC<R, F9C?B9@>BEF< CD< CBEFBSAAB@ CB?9 B < CD< CBEFBSAAB= A4@47A<K9AABEF< M), EK<F4S 
97B @47A<FAGR 6BECD<<@K<6BEFP χ(T);484AAB=. �?S 4AF<H9DDB@47A9F<>4 χ(T)=b/(T+To). 
35. $4EEK<F4FP F9D@B8<A4@<K9E><9 I4D4>F9D<EF<>< C4D4@47A9F<>4 �RD< (QAFDBC<R, 
F9C?B9@>BEF< CD< CBEFBSAAB@ CB?9 H,B < CD< CBEFBSAAB= A4@47A<K9AABEF< M), EK<F4S 97B 
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@47A<FAGR 6BECD<<@K<6BEFP χ(T);484AAB=. �?S C4D4@47A9F<>4 �RD< χ(T)= b/T, b>0.36. #B>4;4FP, 
KFB 9E?< ("CM/"M)=0, FB ;46<E<@BEFP χ BF T <@99F 6<8 χ= 1⁄(BT +C), B,C=const < 
QFBF D9;G?PF4F E4@BEB7?4EB64A. 
37. �?S C4D4@47A9F<>4 �RD< 6OK<E?<FP <;@9A9A<9 F9@C9D4FGDO CD< 48<454F<K9E>B@ 

6O>?RK9A<< CB?S. �?S C4D4@47A9F<>4 �RD< @47A<FA4S 6BECD<<@K<6BEFP: χ(T)=b/T. 
38. �?S <894?PAB7B EB69DL9AAB7B EF9D:AS A4=F< E6B5B8AGR QA9D7<R �9?P@7B?PJ4, QAFDBC<R, 
6AGFD9AARR QA9D7<R, F9C?B9@>BEF<. 
39. �?S <894?PAB7B EB69DL9AAB7B EF9D:AS A4=F< Cf - Cl. 

40. !4=F< <;@9A9A<9 F9@C9D4FGDO <894?PAB7B EB69DL9AAB7B EF9D:AS CD< 48<454F<K9E>B@ 

G69?<K9A<< CDB8B?PAB= E<?O. 
41. !4=F< <;@9A9A<9 F9@C9D4FGDO CD< 48<454F<K9E>B@ D4EFS:9A<< <894?PAB7B EF9D:AS. 
42.  98AO= EF9D:9AP Lo=1@ D4EFS7<649FES <;BF9D@<K9E>< CD< F9@C9D4FGD9 T=300� E<?B= f=103 
A.  B8G?P 2A74 �=1.6 1011 A/@2, >BQHH<J<9AF ?<A9=AB7B D4EL<D9A<S 1.6 10-5 1/7D48. #?BM48P 
CBC9D9KAB7B E9K9A<S s=0.1 E@2. !4=F< D45BFG, CDB89?4AAGR A48 EF9D:A9@, < >B?<K9EF6B F9C?4, 
CB86989AAB9 BF F9D@BEF4F4. 
43. "CD989?<FP <;@9A9A<9 @B?SDAB7B B5N9@4 :<8>BEF< E F9@C9D4FGDB= 8?S CDBJ9EE4, CD< 
>BFBDB@ C4D 6E9 6D9@S A4IB8<FES 6 D46AB69E<< E :<8>BEFPR. �?S :<8>BEF< GD46A9A<9 EBEFBSA<S 
<@99F 6<8 V=Vo(1- γP + α(T-To)). 

44. "CD989?<FP F9C?B9@>BEFP C4D4 68B?P >D<6B= D46AB69E<S :<8>BEF< < 99 A4EOM9AAB7B C4D4. 
#4D EK<F49FES <894?PAO@ 74;B@. 
45. "CD989?<FP F9C?B9@>BEFP A4EOM9AAB7B C4D4 (68B?P >D<6B= D46AB69E<S :<8>BEF< < 99 
A4EOM9AAB7B C4D4)< 846?9A<9 A4EOM9AAB7B C4D4, 9E?< @B?SDA4S F9C?BF4 C9D9IB84 q=qo-T&C. 
#4D EK<F49FES <894?PAO@ 74;B@. 
47. "CD989?<FP <;@9A9A<9 @B?SDAB7B B5N9@4 C4D4 E F9@C9D4FGDB= 8?S CDBJ9EE4, CD< >BFBDB@ C4D 
6E9 6D9@S A4IB8<FES 6 D46AB69E<< E :<8>BEFPR. #4D EK<F49FES <894?PAO@ 74;B@. 
48. !4=F< >D<F<K9E><9 C4D4@9FDO < ;4C<E4FP GD46A9A<9 EBEFBSA<S 6 59;D4;@9DAOI C9D9@9AAOI 
P,V,T 8?S 74;4, CB8K<ASRM97BES 6FBDB@G GD46A9A<R �<F9D<K< (P +a/V5/3)(V-b)=RT. 

49. !4=F< >D<F<K9E><9 C4D4@9FDO < ;4C<E4FP GD46A9A<9 EBEFBSA<S 6 59;D4;@9DAOI C9D9@9AAOI 
P,V,T 8?S 74;4 �4A-89D-�44?PE4. 
50. $4EE@BFD9FP GE?B6<9 DBEF4 >4C?< :<8>BEF< D48<GE4 r 6 A9A4EOM9AAB@ < C9D9A4EOM9AAB@ 

C4D4I 6 ;46<E<@BEF< BF r. 
51. �EIB8S <; D4ECD989?9A<S  4>E69??4, A4C<E4FP D4ECD989?9A<9 CB ><A9F<K9E>B= QA9D7<<. 
!4=F< 99 ED98A99 ;A4K9A<9, 8<EC9DE<R < A4<5B?99 69DBSFAB9 ;A4K9A<9. 
52.$4EEK<F4FP ED98ARR (6 D4EK9F9 A4 B8AG 6O?9F4RMGR K4EF<JG) QA9D7<R K4EF<J 

@4>E69??B6E>B7B 74;4, 6O?9F4RM<I 6 64>GG@ <; EBEG84 K9D9; A95B?PLB9 BF69DEF<9. 
53."CD989?<FP E6S;4AAB9 E F9C?B6O@ 86<:9A<9@ @B?9>G? 8BCC?9DB6E>B9 GL<D9A<9 ?<A<< 
<ECGE>4A<S, 9E?< <;69EFAB, KFB A9CB86<:A4S @B?9>G?4 74;4 <ECGE>49F E69F E K4EFBFB= Ω0. T - 
F9@C9D4FGD4 74;4; m - @4EE4 @B?9>G?O. 
54.�EIB8S <; D4ECD989?9A<S �<55E4 8?S >?4EE<K9E>B= E<EF9@O, CB>4;4FP, KFB 
E=T2 " (ln Z)/ "T. 
55.�EIB8S <; D4ECD989?9A<S �<55E4 8?S >?4EE<K9E>B= E<EF9@O, CB>4;4FP, KFB 
<(&H)2>= T2 CV . 
56.� F9BD<< BFABE<F9?PABEF< CB>4;O649FES, KFB G K4EF<J, 86<:GM<IES EB E>BDBEFS@<, 5?<;><@< 
> E>BDBEF< E69F4, QA9D7<S < <@CG?PE E6S;4AO @9:8G EB5B= EBBFABL9A<9@ ·= c p, 789 c - E>BDBEFP 
E69F4. !4C<E4FP D4ECD989?9A<9 �<55E4 K4EF<J F4>B7B 74;4 CB QA9D7<S@ < A4=F< 

F9D@B8<A4@<K9E><9 69?<K<AO: F, S, P(846?9A<9), CV. 
57.!4=F< E6B5B8AGR QA9D7<R F, 6AGFD9AARR QA9D7<R E < F9C?B9@>BEFP CV EFB?54 <894?PAB7B 
74;4 6OEBFB= h < C?BM48PR S, A4IB8SM97BES 6 CB?9 FS:9EF<. $4EE@BFD9FP CD989?PAO9 E?GK4< 

mgh/T << 1 < mgh/T >>1. 
58.!4=F< 6AGFD9AARR QA9D7<R E <894?PAB7B 74;4, A4IB8SM97BES 6B 6D4M4RM9@ES J<?<A8D9 
6OEBFB= h < C?BM48PR S. '7?B64S E>BDBEFP 6D4M9A<S Ω. 
59.!4=F< ED98ARR CBF9AJ<4?PAGR QA9D7<R U <894?PAB7B B8AB4FB@AB7B 74;4, A4IB8SM97BES 6B 
6D4M4RM9@ES J<?<A8D9 6OEBFB= h < C?BM48PR S. '7?B64S E>BDBEFP 6D4M9A<S Ω.60.�4; <; 
@47A<FAOI 8<CB?9= µ CB@9M9A 6 @47A<FAB9 CB?9 B.(1A9D7<S B8AB7B 8<CB?S ! = - 
L2/(2I)-µ!; L -@B@9AF <@CG?PE4; I-F9A;BD <A9DJ<<.) "CD989?<FP, <EIB8S <; >4ABA<K9E>B7B 
D4ECD989?9A<S, 6AGFD9AARR QA9D7<R, QAFDBC<R, G89?PAGR F9C?B9@>BEFP, A4@47A<K9AABEFP, 4 
F4>:9 D4ECD989?9A<9 8<CB?9= CB G7?4@. 
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61.�?S E<EF9@O <; N K4EF<J EB EC<AB@ s=1/2, CB@9M9AAB= 6 CBEFBSAAB9 @47A<FAB9 CB?9 � CD< 
F9@C9D4FGD9 &, BCD989?<FP, <EIB8S <; >4ABA<K9E>B7B D4ECD989?9A<S, 6AGFD9AARR QA9D7<R, 
QAFDBC<R, G89?PAGR F9C?B9@>BEFP < CB?AO= @47A<FAO= @B@9AF E<EF9@O. 
62.�OK<E?<FP ;A4K9A<9 F9C?B9@>BEF< 6 @4>E<@G@9 (CB T) < CB?B:9A<9 @4>E<@G@4 (Tmax) 8?S 
E<EF9@O E 86G@S QA9D79F<K9E><@< GDB6AS@< E1 < E0 (E1 > E0), G >BFBDB= EF4F<EF<K9E><= 69E 
69DIA97B GDB6AS g1 ;A4K<F9?PAB @9APL9, K9@ 69E A<:A97B g0. 
 

  (BA8O BJ9ABKAOI ED98EF6  8?S CDB@9:GFBKAB= 4FF9EF4J<< 

 
1. +FB I4D4>F9D<;G9F IB?B8<?PAO= >BQHH<J<9AF? 
2. � K9@ BF?<K<9 IB?B8<?PAB= @4L<AO BF F9C?B6B7B A4EBE4? 
3. �4> BEGM9EF6?S9FES D979A9D4J<S F9C?BFO 6 J<>?4I C4DB6OI 
>B@CD9EE<BAAOI IB?B8<?PAOI @4L<A? 
4. � >4><I E?GK4SI < CBK9@G <ECB?P;GRFES @AB7BEFGC9AK4FO9 C4DB6O9 
IB?B8<?PAO9 @4L<AO?  
5. +FB F4>B9 F9C?BCDB6B8ABEFP? 
6.  +FB F4>B9 >BA69>J<S? 
7.  +FB F4>B9 F9C?B6B9 <;?GK9A<9? 
8. +FB F4>B9 F9C?BC9D984K4?  
9. &9D@B8<A4@<K9E><9 CBF9AJ<4?O. 
10. #9D6O= < 6FBDB= ;4>BA F9D@B8<A4@<><. &9BD9@4 �4DAB. &D9F<= ;4>BA F9D@B8<A4@<>< < 97B 
E?98EF6<S. !98BEF<:<@BEFP 45EB?RFAB7B AG?S F9@C9D4FGD. #B6989A<9 F9C?B9@>BEF< 65?<;< 

45EB?RFAB7B AG?S. 
11. &� A9D469AEF64. #D<AJ<C �9 ,4F9?P9-�D4GA4. 
13  9FB8O BI?4:89A<S 74;B6 (CDBJ9EE �:BG?S-&B@EBA4, D4EL<D9A<9 74;4 6 CGEFBFG < F.8.) 
14. &9D@B8<A4@<>4 @47A9F<>B6.  47A<FAB9 BI?4:89A<9 C4D4@47A9F<>B6.  47A<FBEFD<>J<S. 
&9D@B8<A4@<>4 8<Q?9>FD<>B6. #P9;BQHH9>F. 
15. (4;B6O9 C9D9IB8O. &� E<EF9@O E C9D9@9AAO@ K<E?B@ K4EF<J. )<@<K9E><= CBF9AJ<4?. 
'E?B6<S D46AB69E<S 86GI H4;. �?4EE<H<>4J<S (#. (# 1-7B DB84. (BD@G?4 �?4=C9DBA4�?4G;<GE4. 
�D<F<K9E>4S FBK>4. 'E?B6<S D46AB69E<S FD9I H4;. 
16. (4;B6B9 D46AB69E<9 79F9DB79AAB= E<EF9@O E GK9FB@ E<? CB69DIABEFAB7B A4FS:9A<S. 
17. (# 2-7B DB84. 'D46A9A<S 1D9AH9EF4. 
18. &9D@B8<A4@<>4 (# 5CDB6B8A<>-E69DICDB6B8A<>6. 
19. �4ABA<K9E>B9 D4ECD989?9A<9 �<55E4. $4ECD989?9A<9  4>E69??4. #D<@9DO: >?4EE<K9E><= < 

>64AFB6O= BEJ<??SFBD, >?4EE<K9E><= < >64AFB6O= DBF4FBD. 
20. %6B5B8A4S QA9D7<S 6 D4ECD989?9A<< �<55E4. 
21.�B?PLB9 >4ABA<K9E>B9 D4ECD989?9A<9 �<55E4. 
22.&� Q>6<64?9AFABEFP >4ABA<K9E><I D4ECD989?9A<=. 
23. �894?PAO= 5B?PJ@4AB6E><= 74;. $4ECD989?9A<9 �B?PJ@4A4. 
#D989?O CD<@9A<@BEF< <894?PAB7B 5B?PJ@4AB6E>B7B 74;4. 
24.%6B5B8A4S QA9D7<S <894?PAB7B 74;4. 'D46A9A<9 EBEFBSA<S. 
25. �4>BA D46ABD4ECD989?9A<S. 

7. �<F9D4FGD4 
 
"EAB6AO9 <EFBKA<><: 
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