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� 1 � 

1. &�)!�+�%��� )�$��&�$�%&��� 

 B89?P EX13D EX17D EX21D EX27D 

&<C 

+9FODёIF4>FAO= B8ABJ<?<A8DB6O= 59A;<AB6O= 86<74F9?P E 
A4>?BAAO@ D4ECB?B:9A<9@ J<?<A8D4, 7BD<;BAF4?PAO@ 64?B@ 
@9I4A<;@4 BF5BD4 @BMABEF< < 69DIA<@ D4ECD989?<F9?PAO@ 

64?B@ 

�<4@9FD < IB8 
J<?<A8D4,  

@@ (8R=@) 
58x48  

(2,28 x 1,89) 

67x48  

(2,64 x 1,89) 

67x60  
(2,64 x 2,36) 

75x60  
(2,95 x 2,36) 

$45BK<= B5Nё@,  @?. (>G5. 8R=@) 126 (7,69) 169 (10,31) 211 (12,87) 265 (16,17) 

%F9C9AP E:4F<S 8,5 8,3 

�?<F9?PA4S 
6OIB8A4S 
@BMABEFP,  

>�F(?.E.)/B5/@<A. 1,9(2,6)/3000 
2,2(3,0)/3600 

2,6(3,5)/3000 
2,9(4,0)/3600 

3,2(4,4)/3000 
3,7(5,0)/3600 

4,4(6,0)/3000 
5,1(7,0)/3600 

 4>E<@4?PA4S 
6OIB8A4S 
@BMABEFP,  

>�F(?.E.)/B5/@<A. 3,2(4,3)/4000 4,2(5,7)/4000 5,1(7,0)/4000 6,6(9,0)/4000 

 4>E<@4?PAO= 
>DGFSM<= @B@9AF 

!�@ / B5/@<A 
@�>7E / B5/@<A 
(HGF A4 HGAF-E<?4/
B5/@<A) 

8,1/2500 
(0,83/2500) 
(6,01/2500) 

11,3/2500 
(1,15/2500) 
(8,34/2500 

13,9/2500 
(1,41/2500) 
(10,26/2500 

18,6/2500 
(1,9/2500) 

(13,74/2500 

!4CD46?9A<9 6D4M9A<S #DBF<6 K4EB6B= EFD9?><, 9E?< E@BFD9FP EB EFBDBAO 64?4 BF5BD4 
@BMABEF< 

$4ECB?B:9A<9 >?4C4AB6 %<EF9@4 69DIA<I >G?4K>B6 CD<6B84 >?4C4AB6 
%<EF9@4 BI?4:89A<S %<EF9@4 CD<AG8<F9?PAB7B 6B;8GLAB7B BI?4:89A<S 
%<EF9@4 E@4;>< %<EF9@4 E@4;>< D4;5DO;7<64A<9@ 

%@4;>4 

�6FB@B5<?PAB9 @BFBDAB9 @4E?B; >?4EE SE <?< 6OL9 
(D9>B@9A8GRFES SG,SH <?< SJ) 

SAE 10W-30 � 6 G@9D9AAB@ >?<@4F9 

SAE 5W-30 � 6 IB?B8AOI D97<BA4I 
�B?<K9EF6B 
E@4;><,  

? 0,6 1,0 

�4D5RD4FBD % 7BD<;BAF4?PAB= FS7B=, CBC?46>B6B7B F<C4 

&BC?<6B !9QF<?<DB64AAO= 59A;<A EF4A84DFAB7B >4K9EF64 
#BFD95?9A<9 
FBC?<64,  

7/>�F-K (7/?.E.-K) 367 (270) CD< AB@<A4?PAB= 6OIB8AB= @BMABEF< 

%<EF9@4 CB84K< FBC?<64 %4@BFё>B@ 

Ё@>BEFP 
FBC?<6AB7B 54>4,  

? 2,7 3,6 6,1 

%<EF9@4 ;4:<74A<S &D4A;<EFBDAO= <A8G>FBD 

%69K4 ;4:<74A<S NGK BR-6HS (CHAMPION RL86C) 

Ё@>BEFP 4>>G@G-
?SFBD4 (BCJ<S),  �-A - 12-1 A, 3A, 16,7 A (BCJ<BA4?PAB) 

%<EF9@4 ;4CGE>4 $GKAB= EF4DFёD $GKAB= EF4DFёD / Q?9>FD<K9E><= EF4DFёD 
(BCJ<BA4?PAB) 

%<EF9@4 D97G?<DB6>< %<EF9@4 J9AFDB59:AOI 7DG;B6 
%GIB= 69E,  >7 (HGAF) 14 (30.87) 15 (33.08) 16 (35.28) 21 (46.31) 

$4;@9DO  
(� x , x �),  

@@ (8R=@) 
297x341 x318 

(11,7x13,4x12,5)
304 x 354 x 335 
(12,0x13,9x13,2)

311 x 366 x 335 
(12,2x14,4x13,2) 

351 x 420x410 
(13,8x16,5x16,1)

)4D4>F9D<EF<>< @B7GF <;@9ASFPES 59; CD9864D<F9?PAB7B G698B@?9A<S. 



 

� 2 � 

2.  1�%#�'�&�*�"!!/� )�$��&�$�%&��� 

2-1  ��%� ��0!�3 �/)"�!�3  "-!"%&0 
 4>E<@4?PA4S 6OIB8A4S @BMABEFP EBBF69FEF6G9F @BMABEF< 86<74F9?S CD< CB?ABEFPR BF>DOFB= 

8DBEE9?PAB= ;4E?BA>9 < E GKёFB@ FB7B, KFB 6E9 CB86<:AO9 89F4?< 8B?:AO@ B5D4;B@ CB?ABEFPR 

CD<FёDFO. 

!B6O= 86<74F9?P @B:9F B>4;4FPES A9 6 EBEFBSA<< D4;6<64FP @4>E<@4?PAGR @BMABEFP, CBE>B?P>G 97B 
89F4?< CB>4 A9 CD<FёDFO. 

 

 

#$� �+�!��: 

#D<698ёAAO9 A<:9 8<47D4@@O @BMABEF< 6OCB?A9AO 6 EBBF69FEF6<< EB EF4A84DFAO@< ABD@4F<64@< 
SAE 8?S <ECOF4A<S 86<74F9?9= 6AGFD9AA97B E7BD4A<S J1349. 

 
 

2-2 !�#$�$/�!�3 !" �!��0!�3 �/)"�!�3  "-!"%&0 
#B8 A9CD9DO6AB= AB@<A4?PAB= 6OIB8AB= @BMABEFPR CBA<@49FES 6OIB8A4S @BMABEFP 86<74F9?S 
CD< BCF<@4?PAB= K4EFBF9 6D4M9A<S, EBBF69FEF6GRM9= BCF<@4?PAB@G EDB>G E?G:5O < D4EIB8G 
FBC?<64. 

#D< GEF4AB6>9 86<74F9?S A4 >BA>D9FAB9 B5BDG8B64A<9 D9>B@9A8G9FES, KFB5O BF5<D49@4S BF 
B5BDG8B64A<S A9CD9DO6A4S @BMABEFP 5O?4 @9APL9 A9CD9DO6AB= 6OIB8AB= @BMABEF< 86<74F9?S. 
 

2-3  ��%� ��0!/� �$'&3-��  " �!& 
 4>E<@4?PAO= >DGFSM<= @B@9AF EBBF69FEF6G9F >DGFSM9@G @B@9AFG A4 6OIB8AB@ 64?G, >B784 
86<74F9?P D4;6<649F @4>E<@4?PAGR @BMABEFP CD< G>4;4AAB= K4EFBF9 6D4M9A<S. 
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2-4 1�%#�'�&�*�"!!/� )�$��&�$�%&��� 
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3.  "&��+�&��0!/� "%"��!!"%&� 
3-1 �%��2+�&��0!�3 ��%,' !"%&0 $��"&/ � "-'-�!�� �" ("$&� 

�6<74F9?< E9D<< EX A4 2 8�(4) F<L9 < @S7K9 6 ;6GK4A<<, K9@ CDBK<9 86<74F9?< 4A4?B7<KAB7B 

>?4EE4. 

!<;><= GDB69AP < 5?47B;6GK<9 LG@4 8BEF<749FES CBED98EF6B@: 

� %A<:9A<S @9I4A<K9E><I LG@B6 ;4 EKёF <ECB?P;B64A<S A4<5B?99 EB69DL9AAOI 69DIA<I 
D4ECD989?<F9?PAOI 64?B6. 

� $94?<;4J<< BCF<@<;<DB64AAOI I4D4>F9D<EF<> :ёEF>B ;4>D9C?ёAAOI 7?GL<F9?9=. 

3-2 �Ё���� !�"-'&� /� ��#'%� � "&%'&%&��� "&��+� 
!48ё:AO= ;4CGE> < @<A<@4?PAB9 FS7B6B9 GE<?<9 8BEF<74RFES ;4 EKёF: 
� 'EB69DL9AEF6B64AAB= E<EF9@O E5DBE4 @9I4A<K9E>B= >B@CD9EE<< < AB6B= >BAEFDG>J<< >4@9DO 

E7BD4A<S. 
�  7AB69AAB7B ;4CGE>4 86<74F9?9= E9D<< EX 84:9 CD< @<AGE (-) 10°C, 59; >4>B=-?<5B BMGF<@B= 

BF84K<. 

3-3 �%��2+�&��0!�3 #$"%&"&� "�%�'����!�3 
�9ECD<@9DA4S CDBEFBF4 B5E?G:<64A<S 8BEF<749FES ;4 EKёF: 
� �OEB>B= EF9C9A< EB6@9EF<@BEF<  >B@CBA9AFB6, >BFBD4S B5?97K49F B5E?G:<64A<9 < EA<:49F 

E959EFB<@BEFP D9@BAFAOI D45BF CD< CDB6989A<< B5E?G:<64A<S 8B @<A<@G@4. 

%6OL9 90% >B@C?9>FGRM<I 89F4?9= 8?S 7?GL<F9?S, 6B;8GIB;45BDAB7B < 6OCGE>AB7B 
>?4C4AB6, >?4C4AAOI CDG:<A < CD. S6?SRFES 6;4<@B;4@9AS9@O@<. 

�B?99 FB7B, E6OL9 50% 89F4?9= 6;4<@B;4@9AS9@O 8?S @B89?9= EX13, EX17 < EX21, >4> 
A4CD<@9D A4CD46?SRM<9 J9C9=, 6B;8GLAO= H<?PFD, >4FGL>< ;4:<74A<S < CD. 

� #?4AB6B9 B5E?G:<64A<9, E5BD>4 < D4;5BD>4 @B7GF 5OFP BEGM9EF6?9AO E <ECB?P;B64A<9@ 

EF4A84DFAB7B A45BD4 <AEFDG@9AFB6. 

3-4 %� /� #�$��"�/� &�)!"�"��� 
�E>?RK<F9?PA4S A48ё:ABEFP < 8B?7B69KABEFP B59EC9K<64RFES ;4 EKёF <ECB?P;B64A<S: 
� %<EF9@O 69DIA97B D4ECD989?<F9?PAB7B 64?4, D4EEK<F4AAB= A4 D45BFG 6 FS:ё?OI 

GE?B6<SI 

"64?PAB= HBD@O EB98<A<F9?PAOI G;?B6, <;7BFB6?9AAOI <I GCDBKAёAAB= EF4?< < ECBEB5AOI 
CDBF<6BEFBSFP D4EFS7<64RM<@ A47DG;>4@, KFB CDB8?<F A9 FD95GRM<= B5E?G:<64A<S EDB> <I 
Q>EC?G4F4J<<. 

� %B69DL9AAB AB6B= >BAEFDG>J<< BCD46O 7?46AB7B CB8L<CA<>4 

%@BAF<DB64AA4S ;4CB8?<JB BCD464 7?46AB7B CB8L<CA<>4 E CBA<:9AAB= 89HBD@4J<BAAB= 

ECBEB5ABEFPR ;A4K<F9?PAB G69?<K<649F EDB> E?G:5O 86<74F9?S. 
� #D96BEIB8AB= E<EF9@O BI?4:89A<S < E@4;>< 

'@9APL9A<9 F9C?B6O89?9A<S 8BEF<749FES 5B?99 QHH9>F<6AB= G69?<K9AAB= < D4EL<D9AAB= 

E<EF9@B= BI?4:84RM<I Dё59D A4 >4DF9D9, 5?B>9 J<?<A8D4 < BEAB64A<<, 4 F4>:9 ;4 EKёF 
GA<>4?PAB= E<EF9@O CB84K< @4E?4. 

� �DGCAO9 L4D<>B6O9 CB8L<CA<><, D4ECB?B:9AAO9 CB B59<@ EFBDBA4@ >B?9AK4FB7B 64?4 < 
B59EC9K<64RM<9 @4>E<@4?PAGR GEFB=K<6BEFP CD< <;@9ASRM<IES A47DG;>4I. 

� �OCB?A9AA4S <; ?<FB7B KG7GA4 7<?P;4 J<?<A8D4 G@9APL49F <;ABE. 

3-5  ��%� ��0!" �"� "�!�3  "-!"%&0 � #$"���"��&��0!"%&0 � %�"Ё  
���%%�  

'69?<K9A<9 @BMABEF< < EA<:9A<9 CBFD95?9A<S FBC?<64 8BEF<74RFES CBED98EF6B@: 

� �OEB>BE>BDBEFAB7B < D46AB@9DAB7B E7BD4A<S, B59EC9K<649@B7B EB69DL9AAB= >BAEFDG>J<9= 

B8ABE>4FAB= >4@9DO E7BD4A<S, BEA4MёAAB= BCF<@4?PAB D4ECB?B:9AAO@< 6CGE>AO@ < 
6OCGE>AO@ >?4C4A4@<, D4ECB?B:9AAO@< CB8 BCF<@4?PAO@< G7?4@<. 

� #DS@B7B 6B;8GIB;45BDA<>4 E @<A<@4?PAO@ EBCDBF<6?9A<9@ 6IB8AB@G 6B;8GLAB@G CBFB>G. 
1>B?B7<KABEFP 

�6<74F9?< E9D<< EX CB?ABEFPR BF69K4RF FD95B64A<S@ 6FBDB7B D4;89?4 �79AFEF64 CB BID4A9 
B>DG:4RM9= ED98O (%,�) < 6FBDB7B GDB6AS  CARB (EB69F4 CB BID4A9 6B;8GLAOI D9EGDEB6 
�4?<HBDA<<) 6 BFABL9A<< 6O5DBEB6 6 B>DG:4RMGR ED98G. 

#D96BEIB8A4S EB6@9EF<@BEFP E ?R5O@< CD<@9A9A<S@< 

�E9 K9FOD9 @B89?< E B8ABE>4FAO@< J<?<A8D4@< ?97>B 6;4<@B;4@9AS9@O. 



 

� 8 � 

4. "�-�� "#�%�!�� �" #"!�!&"� �����&��3 

$8E. 4-1 

 

$8E.4-2 

$8E.4-3 

 

4-1 *���!�$ � ��$&�$ 

*<?<A8D < >4DF9D (>BDCGE) 86<74F9?S 
6OCB?A9AO @BAB5?B>B@ ?<FPё@ CB8 

846?9A<9@ <; 4?R@<A<96OI EC?46B6. � 

4?R@<A<96O= ?<FB= >BDCGE ;4CD9EEB64A4 
7<?P;4 J<?<A8D4, 6OCB?A9AA4S <; 
EC9J<4?PAB7B ?<F9=AB7B KG7GA4. 

�4DF9D BEA4MёA @BAF4:AO@ BEAB64A<9@, 

D4ECB?B:9AAO@ EB EFBDBAO 6OIB8AB7B 
64?4, > >BFBDB@G CD<EB98<A9A >BDCGE 
7?46AB7B CB8L<CA<>4. *<?<A8D A4>?BAёA 
CB8 G7?B@ 25 7D48GEB6 > 7BD<;BAF4?<, 9E?< 
E@BFD9FP EB EFBDBAO 6OIB8AB7B 64?4. 

4-2 ��$��&��0 ����!"�" 
#"�,�#!��� 

�BDCGE BEAB6AB7B CB8L<CA<>4 <;7BFB6?9A 
<; 4?R@<A<96B7B EC?464 ?<FPё@ CB8 

846?9A<9@ < D4ECB?4749FES EB EFBDBAO 

6OIB8AB7B 64?4 >4DF9D4. �9@BAF4: >BDCGE4 
7?46AB7B CB8L<CA<>4 CB;6B?S9F 59; 
;4FDG8A9A<= B5E?98B64FP 6AGFD9AARR 

K4EFP 86<74F9?S. $4ECD989?<F9?PAO9 

>?4C4AO < 6FG?>< 6EFDB9AO 6 >DOL>G 8?S 
GCDBM9A<S CDS@B7B EBCDS:9A<S 86<74F9?S 
E 79A9D4FBD4@< < A4EBE4@<. 

#D98GE@BFD9A4 7BD?B6<A4 8?S ;4?<64 
@4E?4, < E >4:8B= EFBDBAO >DOL>< 
D4ECB?B:9AO G>4;4F9?< GDB6AS @4E?4. 

4-3 �"��!+�&/� ��� 
�B?9AK4FO= 64? <;7BFB6?9A <; ?<FB7B 

KG7GA4 E L4DB6<8AO@ 7D4H<FB@, 4 

L4FGAAO9 L9=>< GCDBKA9AO 

6OEB>BK4EFBFAB= GCDBKASRM9= 

F9D@BB5D45BF>B=. !4 6OIB8AB= >BA9J 64?4 
A4CD9EEB64AO ;6ё;8BK>4, <ECB?P;G9@4S 
8?S CD<6B84 J9C<, < L9EF9DAS @9I4A<;@4 
D97G?SFBD4. 

4-4 ,�&'! � #"$,�!0 
,4FGA 6OCB?A9A ?<FPё@ CB8 846?9A<9@ <; 
4?R@<A<96OI EC?46B6 < CB869D7AGF BEB5B= 
F9D@BB5D45BF>9. �7B 5B?PL99 < @9APL99 
B>BAK4A<S 6OCB?ASRF HGA>J<R 

CB8L<CA<>B6. �EFDB9AAO= 6 L4FGA 
K9DC4KB> B59EC9K<649F CB84KG E@4;BKAB7B 
@BFBDAB7B @4E?4. #BDL9AP <;7BFB6?9A <; 
4?R@<A<96B7B ?<FPS CB8 846?9A<9@ < 
BEA4MёA >4A46>4@< 8?S GEF4AB6><  86GI 
>B@CD9EE<BAAOI >B?9J < B8AB7B 

@4E?BENё@AB7B >B?PJ4. 
$8E.4-4 



 

� 9 � 

4-5 #"$,!��/� �"�0*� 

#BDLA96O9 >B?PJ4 <;7BF46?<64RFES <; EC9J<4?PAB7B EBDF4 ?<FB7B KG7GA4. �9DIA99 >B?PJB <@99F 
J<?<A8D<K9E><= <?< >BA<K9E><= CDBH<?P, 4 6FBDB9 >B?PJB � >BA<K9E><= CDBH<?P. � ;46<E<@BEF< BF 
A4;A4K9A<S 86<74F9?S <@9RFES 864 F<C4 CBDLA96OI >B?9J. � E<?G 6;4<@B;4@9AS9@BEF< 6 >4K9EF69 

;4C4EAB= 89F4?< @B:AB ;4>4;4FP BFE9>4RM99 >B?PJB E CDG:<AAO@ D4EL<D<F9?9@. 
 

 

$8E. 4-5 

 

4-6 $�%#$�����&��0!/� ��� 

$4ECD989?<F9?PAO= 64? < ;6ё;8BK>4 

6OCB?A9AO <; EC9J<4?PAB7B EC9KёAAB7B 
EC?464. "A< <;7BFB6?9AO 6 6<89 
@BAB5?B>4. $4ECD989?<F9?PAO= 64? 

BEA4MёA 6OCGE>AO@ < 6CGE>AO@ >G?4K>4@< 
< 89>B@CD9EE<BAAO@ DOK47B@, 

D4ECB?B:9AAO@ A4 EFBDBA9 64?4 ;6ё;8BK><. 

$8E. 4-6 

 

4-7 $�%#"�"��!�� ���#�!"� 

�6<74F9?P BEA4MёA EB98<AёAAO@ E J9CAO@ 

CD<6B8B@ 69DIA<@ >G?4K>B@ < >BAEFDG>J<9= 
69DIA97B >?4C4A4 < 98<AO@ >G?4K>B@, 

6OCB?ASRM<@ HGA>J<< ;45BD4 6B;8GI4 < 

6OCGE>4 6OI?BC4. 

$8E. 4-7 

 

4-8 �"�"��� ��"�� *���!�$� 

�B?B6>4 5?B>4 J<?<A8D4 6OCB?A9A4 
@BAB5?B>B@ ?<FPё@ CB8 846?9A<9@ <; 
4?R@<A<96OI EC?46B6 E B8ABE>4FAB= 
>DOL>B= >4@9DO E7BD4A<S. �CGE>AB= < 

6OCGE>AB= C4FDG5>< 8?S CB6OL9A<S 
QHH9>F<6ABEF< E7BD4A<S D4ECB?B:9AO 

>D9EFBB5D4;AB. 

$8E. 4-8 



 

� 10 � 
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�DGFSM<= @B@9AF 
;4FS7<64A<S: 

17,0 � 18,0 !�@ 

(170 -180 E@�>7E) 
(12,3 � 13,0 HGF�HGAF-E<?4) 

 

 
 

$8E. 5-44 



 

� 37 � 

 

$8E. 5-45 

$8E. 5-46 

(14) #DBCGEF<F9 LFOD< (>BDB@OE?4 
>?4C4A4) K9D9; >BDB@OE?B >?4C4A4 < 

GEF4AB6<F9 <I A4 7B?B6>G 5?B>4 
J<?<A8D4. 

#$� �+�!�� 1: 1FG BC9D4J<R 

E?98G9F 6OCB?ASFP 6 69DIA9= @ёDF6B= 
FBK>9 >B@CD9EE<<. 

(#B?B:9A<9 86GI BF@9FB> >9DAB@ A4 
;6ё;8BK>9 D4ECD989?<F9?PAB7B 64?4 < 

CB69DIABEF< 7B?B6>< 5?B>4 J<?<A8D4 
8B?:AB EB6C4EFP.) 

#$� �+�!�� 2: '598<F9EP, KFB 

CBDL9AP A4IB8<FES 6 69DIA9= @ёDF6B= 

FBK>9 >B@CD9EE<< CDB69D>B= 6;4<@AB7B 
D4ECB?B:9A<S @4IB6<>4 < >4FGL>< 

;4:<74A<S <?< CDB69D>B= 
D4ECB?B:9A<S LCBABKAB7B C4;4 
E69DIG. 
(%@. >4:8O= <; HD47@9AFB6 D<E. 5-46) 

(15) $��'��$"��� ���#�!!"�" ���"$�  

�D9@9AAB GEF4AB6<F9 @4IB6<>. 

#DB6BD4K<64=F9 >B?9AK4FO= 64? 8B 
CB?B:9A<S 69DIA9= @ёDF6B= FBK>< < 

GEF4AB6<F9 MGC FB?M<AB@9D4 @9:8G 
>?4C4AB@ < D97G?<DB6BKAO@ 6<AFB@ 

>BDB@OE?4 >?4C4A4 8?S <;@9D9A<S 
;4;BD4. 

[ 9FB8<>4 D97G?<DB6><] 

"E?45PF9 A4 D97G?<DB6BKAB@ 6<AF9 
74=>G < CB69DA<F9 6<AF F4><@ B5D4;B@, 

KFB5O GEF4AB6<FP >?4C4AAO= ;4;BD. 

�OEF46<6 AG:AO= ;4;BD, ;4FSA<F9 

74=>G. 

 

#$� �+�!��: #BE?9 D97G?<DB6>< 

>?4C4AAOI ;4;BDB6 CDB69DA<F9 

>B?9AK4FO= 64? < G598<F9EP, KFB 

;4;BDO 6CGE>AB7B < 6OI?BCAB7B 
>?4C4AB6 EBBF69FEF6GRF ;484AAO@ 

;A4K9A<S@. 

$8E. 5-47 

�?4C4AAO= ;4;BD  

(A4 IB?B8AB@ 86<74F9?9) 

%B EFBDBAO 

6CGE>AB7B >?4C4A4 
%B EFBDBAO 6O-

CGE>AB7B >?4C4A4 

0,12 (+0,03/-0) @@ 

[0,0047  

(+0,0012/-0) 8R=@] 

 

�DGFSM<= 

@B@9AF 
;4FS7<64A<S 

5,0 � 7,0 !�@ 

(50 - 70 E@�>7E) 
(3,6 � 5,1 HGF� 
HGAF-E<?4) 



 

� 38 � 

 

(16) �$/,�� �"$" /%�� 

�4@9A<F9 CDB>?48>G A4 AB6GR < 

GEF4AB6<F9 >DOL>G >BDB@OE?4. 

�B?F E 5GDF<>B@  6 I 12: 4 LF. 
 

 

 �DGFSM<= @B@9AF ;4FS7<64A<S:   

 5,0 -7,0 !�@ 

(50 -70 E@�>7E) 
(3,6 � 5,1 HGF�HGAF-E<?4) 

  

(17) %��+� ������!�3  

#9D98 GEF4AB6>B= G84?<F9 EB E69K< 

;4:<74A<S A474D < BE@BFD<F9 9ё 

Q?9>FDB8O. #D< A9B5IB8<@BEF< 

;4@9A<F9 A4 AB6GR. 

 

$8E. 5-48 
   

%69K4 ;4:<74A<S:  NGK BR-6HS <?< 

CHAMPION RL86C 

 �4FS7<64RM<9 @B@9AFO 

  9:Q?9>FDB8AO= 

;4;BD 
0,6 @@ � 0,7 @@ 

  !B64S E69K4 

;4:<74A<S 

�DGFSM<= @B@9AF 
CB6FBDAB7B ;4FS7<64A<S 

(18) !�#$���32-�3 1 (�"$#'%) 

%B6@9EF<F9 69DI < A<; A4CD46?SRM9= 1 

(>BDCGE) E >BDCGEB@ 86<74F9?S < 

;4>D9C<F9 5B?F4@<. 

 12,0 -15,0 !�@ 

(120 -150 E@�>7E) 
(8,7 � 10,8 HGF� 
HGAF-E<?4) 

23,0 -27,0 !�@ 

(230 -270 E@�>7E) 
(16,6 � 19,5 HGF� 
HGAF-E<?4) 

[' @B89?9= 59; Q?9>FD<K9E>B7B 

EF4DFёD4] 

�B?F E 5GDF<>B@  6 I 12: 1 LF. ( B89?< 

EX 13, 17 < 21) 

 
[ B89?P E Q?9>FD<K9E><@ EF4DFёDB@] 

'EF4AB6<F9 Q?9>FD<K9E><= EF4DFёD < ;4DS8AGR 

>4FGL>G EB7?4EAB <??REFD4J<S@ > D4;5BD>9. 

  �DGFSM<= @B@9AF ;4FS7<64A<S 

�B?F E 5GDF<>B@  8 I 12: 1 LF.   EX13,17 < 21 EX27 

 4,0 !�@ 

(40 E@�>7E) 
(2,9 HGF�HGAF-E<?4) 

12,0 !�@ 

(120 E@�>7E) 
(8,7 HGF�HGAF-E<?4) 

  

 

 

 

(@B89?P EX27) 

 

 

 

$8E. 5-49b $8E. 5-49a 

�"�& % �'$&��"  M6 x 12: 1 LF.  
(EX13,17 < 21) 
�"�& % �'$&��"  M8 x 12: 1 LF.  
(EX27) 



 

� 39 � 

 

(19)  �)"��� � ,��� %&�$&Ё$� 

#$� �+�!��: #D< GEF4AB6>9 @4IB6<>4 

G84?<F9 E@4;>G E >BA<K9E>B= K4EF< 

>B?9AK4FB7B 64?4 < @4IB6<>4. 

'EF4AB6<F9 @4IB6<> A4 >B?9AK4FO= 64?. 

('EF4AB6<F9 @4IB6<> 6@9EF9 EB L><6B@ 

EF4DFёD4). 

 

 �DGFSM<= @B@9AF ;4FS7<64A<S:   

 59,0 -64,0 !�@   

 (590 -640 E@�>7E)    

 (42,7 � 46,3 HGF�HGAF-E<?4)   $8E. 5-50 

   

�4=>4  14: 1 LF. (EX13, 17, 21) 

�4=>4 M18: 1 LF. (EX27) 

 

 

 
  $8E. 5-51 

(20) ��&',�� ������!�3 

#D< GEF4AB6>9 >4FGL>< ;4:<74A<S 
CDB69DPF9 FB?M<AB@9DB@ 6B;8GLAO= 

;4;BD @9:8G >4FGL>B= ;4:<74A<S < 

@4IB6<>B@. 

 

 

 
  $8E. 5-52 

  

  $8E. 5-53 

�B;8GLAO= ;4;BD 0,3�0,5 @@ 

 

�DGFSM<= @B@9AF ;4FS7<64A<S 

7,0 -9,0 !�@ 
(70 -90 E@�>7E) 

(5,1 � 6,5 HGF�HGAF-E<?4) 

�/#'%�!"� �"�& M6 x 25: 2 LF. 



 

� 40 � 

(21) $/+�� $��'��$"��� %�"$"%&� � !�#$���32-�3 

 

'EF4AB6<F9 A4 >BDCGE9 86<74F9?S DOK47 D97G?<DB6>< E>BDBEF< < E>B5G, A4CD46?SRMGR 2 

(C9D98ARR) < A4CD46?SRMGR 3. 

 

#$� �+�!��: !4CD46?SRM<9 3 <ECB?P;GRFES FB?P>B 6 @B89?< EX21. 

 

(22) ��$�2$�&"$ 

 

(a) �4@9A<F9 CDB>?48>G <;B?SFBD4 A4 AB6GR < GEF4AB6<F9 <;B?SFBD A4 6B;8GIB;45BDAGR 

K4EFP 7B?B6>< 5?B>4 J<?<A8D4. 

(b) 'EF4AB6<F9 >4D5RD4FBD. 

 

 

 

 

 

 
 

$8E. 5-54 



 

� 41 � 

(23) $/+�� $��'�3&"$� 

(a) #DBCGEF<F9 L4FGA D97G?SFBD4 K9D9; CDG:<AG L4FGA4 < EB98<A<F9 E DOK47B@ 8DBEE9?PAB= 

;4E?BA>< >4D5RD4FBD4. 

(b) %B98<A<F9 L4FGA D97G?SFBD4 < CDG:<AG L4FGA4 E DOK47B@ D97G?SFBD4, CBE?9 K97B GEF4AB6<F9 
DOK47 D97G?SFBD4 A4 64? D97G?SFBD4. !9 <;@9AS=F9 D97G?<DB6BKAB9 CB?B:9A<9 5B?F4 A4 

DOK479 D97G?SFBD4. 

(c) %B98<A<F9 CDG:<AB= D97G?SFBD4 DOK47 D97G?SFBD4 E DOK47B@ D97G?<DB6>< E>BDBEF<. 

#$� �+�!��: #B8DB5ABEF< D97G?<DB6>< CBE?9 GEF4AB6>< BEAB64A<S 6B;8GLAB7B H<?PFD4 

E@. A4 EFD. 42. 

�<4C4;BA <;@9A9A<S 8?<AO CDG:<AO D97G?SFBD4 

$4;@9DO CDG:<AO D97G?SFBD4 BCD989?SRFES K4EFBFB=. 

%F4A84DFAO= 86<74F9?P BEA4M49FES CDG:<AB=, D4EEK<F4AAB= A4 K4EFBFG 79A9D4FBD4 60 �J. 

$4;?<K<S 6 D4;@9D4I 6 ;46<E<@BEF< BF K4EFBFO: 

 

 
$8E. 5-55 



 

� 42 � 

 

(24) "%!"��!�� �"��',!"�" 

(��0&$� 

'EF4AB6<F9 FDG5>G E4CGA4 6 >DOL>G 
>BDB@OE?4 < ;4F9@ GEF4AB6<F9 
BEAB64A<9 6B;8GLAB7B H<?PFD4. 

�4=>4 E 5GDF<>B@  6: 2 LF. 

�B?F E 5GDF<>B@ M6 x 20: 1 LF. 

 

 �DGFSM<= @B@9AF ;4FS7<64A<S:   

 6,0 -8,0 !�@   

 (60 -80 E@�>7E)   

 (4,3 � 13,0 HGF�HGAF-E<?4)   

  

  

  $8E. 5-57 
 

%CBEB5 A4EFDB=>< D97G?<DGRM9= E<EF9@O 

$97G?<DGRM99 GEFDB=EF6B CD98EF46?S9F EB5B= E<EF9@G J9AFDB59:AOI 7DG;B6, EB98<AёAAOI E 
L9EF9DAё= D97G?SFBD4. 

$97G?SFBD CB;6B?S9F <;@9ASFP CB?B:9A<9 8DBEE9?PAB= ;4E?BA><, KFB CB;6B?S9F CB889D:<64FP 
CBEFBSAAGR K4EFBFG 6D4M9A<S 84:9 CD< <;@9A9A<< A47DG;><. 

(1)  #9D9698<F9 DOK47 D97G?<DB6>< E>BDBEF< 6 CB?B:9A<9 @4>E<@4?PAB= E>BDBEF< < G598<F9EP, 
KFB 8DBEE9?PA4S ;4E?BA>4 CD< QFB@ CB?ABEFPR BF>DOF4. 

(2)  �4I64F<6 69DIARR K4EFP 64?4 D97G?SFBD4 C?BE>B7G5J4@<, CB69DA<F9 97B CB K4EB6B= EFD9?>9 

8B GCBD4. �4FSA<F9 5B?F A4 DOK479 D97G?SFBD4. 

 

  

 
  $8E. 5-58 

�DGFSM<= @B@9AF 
;4FS7<64A<S 

8,0 -10,0 !�@ 

(80 -100 E@�>7E) 
(5,8 � 7,2 HGF�HGAF-E<?4) 

 



 

� 43 � 

 

(25) ��',�&��0 

 

(1) 'EF4AB6<F9 A4 7B?B6>G 5?B>4 

J<?<A8D4 7?GL<F9?P < CDB>?48>G. 
 

 
�B?F M6 x 8: 1 LF. 

�4=>4  8: 2 LF. 

 
 
 
 
 
 

(2)  'EF4AB6<F9 A4 7?GL<F9?P >DOL>G 
7?GL<F9?S. 

�B?F E 5GDF<>B@ M6 x 8: 1 LF. 

 

 
�B?F E 5GDF<>B@ M6 x 10: 2 LF.  $8E. 5-59a 

#$� �+�!��: '84?<F9 6E9 K4EF< ?9AF 
<  F>4A<, >BFBDO9 5O?< <ECB?P;B64AO 

8?S ;4M<FO CDBё@4 6OI?BCAB= FDG5O 

CD< 89@BAF4:9 86<74F9?S. 
 

  

 

 
  

(26) &"#���!/� ��� 

(1) 'EF4AB6<F9 6 FBC?<6AO= 54> 
FBC?<6AO= E9FK4FO= H<?PFD. 

 

 

 

 

 

 

(2) #B8EB98<A<F9 FBC?<6AO= L?4A7 < 

;4>D9C<F9 97B IB@GFB@. 

 

 $8E. 5-59b 

#$� �+�!��: %?98<F9 ;4 F9@, KFB5O 

FBC?<6BCDB6B8 D4ECB?474?ES A4 6FG?>9 

F4>, >4> <;B5D4:9AB A4 D<EGA>9, KFB5O BA 
A9 @B7 EBCD<>BEAGFPES E @4IB6<>B@. 

#D< A9CD46<?PAB= CDB>?48>9 

FBC?<6BCDB6B8 @B:9F EBCD<>BEAGFPES E 
@4IB6<>B@ < CB6D98<FPES. 

  

�DGFSM<= @B@9AF ;4FS7<64A<S 
18,0 -22,0 !�@ 

(180 -220 E@�>7E) 
(13,0 � 15,9 HGF�HGAF-E<?4) 

 

�DGFSM<= @B@9AF ;4FS7<64A<S 

FBC?<6AB7B E9FK4FB7B H<?PFD4 

3,0 -4,0 !�@ 

(30 -40 E@�>7E) 
(2,2 � 2,9 HGF�HGAF-E<?4) 

 B89?P EX13 EX17 EX21 EX27 

�?<A4 FBC?<6AB7B L?4A74,  
@@ (8R=@) 

145(5,7) 150(5,9) 155(6,1) 195(7,7)



 

� 44 � 

 

(3)  'EF4AB6<F9 FBC?<6AO= 54> A4 >BDCGE 
86<74F9?S. 

�4=>4  6: 2 LF. 

�B?F M6 x 25: 1 LF. ( B89?< EX 13, 17 

< 21) 

�B?F M8 x 25: 2 LF. (@B89?P EX27) 

 

 

 
  $8E. 5-59c 

 

(27) �"$#'% ��!&��3&"$� � $'+!"� %&�$&Ё$ 

(1)  'EF4AB6<F9 LAGD >4FGL>< ;4:<74A<S A4 >BDCGE9 86<74F9?S, 6ODB6AS6 97B E  
A4CD46?SRM9= 1 (>BDCGE4). 

(2)  'EF4AB6<F9 A4 >BDCGE 86<74F9?S >BDCGE 69AF<?SFBD4. 

�B?F M6 x 25: 4 LF. 
(3)  'EF4AB6<F9 A4 >BDCGE 69AF<?SFBD4 DGKAB= EF4DFёD. 

�B?F M6 x 8: 4 LF. 

 
 

$8E. 5-60 



 

� 45 � 

 

(28) �/��2+�&��0 "%&�!"�� 

�����&��3 

(1) 'EF4AB6<F9 A4 >BDCGE 69AF<?SFBD4 

6O>?RK4F9?P BEF4AB64 86<74F9?S. 
(2) #B8DB5ABEF< CDB6B8>< E@. A4 

@BAF4:AB= EI9@9 (EFD. 51 < 52). 

 

 

 
  $8E. 5-61 

 
 
 
 
 
 

(29) �"��',!/� (��0&$ 

'EF4AB6<F9 H<?PFDGRM<= Q?9@9AF < >DOL>G 6B;8GLAB7B H<?PFD4. 

 

 
$8E. 5-62 



 

� 46 � 

(30) �!�,!�� "% "&$ 

 

%5BD>4 ;469DL9A4. '598<F9EP 6 CD46<?PABEF< CDB6B8>< < 6 BFEGFEF6<< BE?45?9AAOI 749> < 
5B?FB6 < 8DG7<I D4;?<K<@OI 6<;G4?PAB 6A9LA<I 89H9>FB6 86<74F9?S. 

 

 

(31) �������  "&"$!"�"  �%�� 

 

�ECB?P;G=F9 46FB@B5<?PAB9 @BFBDAB9 @4E?B >?4EE4 SE <?< 6OL9 CB >?4EE<H<>4J<< API. 

�B?<K9EF6B @4E?4 ;46<E<F BF @B89?< 86<74F9?S. %@. CD<698ёAAGR A<:9 F45?<JG. 
 

  
 B89?P 

EX13 

 B89?P 

EX17 

 B89?P 

EX21 

 B89?P 

EX27 

"5Nё@ @BFBDAB7B @4E?4 0,6 ? 1,0 ? 

 

 

(32) $��"&� � $��� � "���&�� 

 

!B6O= 86<74F9?P, >4> < 86<74F9?P, CB869D7AGFO= CB?AB= C9D95BD>9 E GEF4AB6>B= AB6B7B 

CBDLAS, AB6OI >B?9J, >?4C4AB6 < EB98<A<F9?PAOI L4FGAB6 C9D98 66B8B@ 6 Q>EC?G4F4J<R 

8B?:9A 5OFP CB869D7AGF "���&��. 

)BDBL4S CD<F<D>4 < D45BK<9 ;4;BDO @9:8G 89F4?S@< @B7GF 5OFP 8BEF<7AGFO FB?P>B CBE?9 
B5>4F>< 86<74F9?S 6 F9K9A<9 >BDBF>B7B CDB@9:GF>4 6D9@9A< CD< CBA<:9AAOI B5BDBF4I < 
A47DG;>4I. 

#D< <ECOF4A<< 86<74F9?S CDB69DS=F9 97B A4 GF9K>G @4E?4. 

�OCB?A<F9 B>BAK4F9?PAGR D97G?<DB6>G >4D5RD4FBD4 < A4EFDB=F9 D45BKGR E>BDBEFP 86<74F9?S. 
 

1F4C 
 B89?P 

EX13 

 B89?P 

EX17 

 B89?P 

EX21 

 B89?P 

EX27 

"5BDBFO 

86<74F9?S 
�D9@S 

1F4C 1 �9; A47DG;>< 2500 B5/@<A 10 @<A 

1F4C 2 �9; A47DG;>< 3000 B5/@<A 10 @<A 

1F4C 3 �9; A47DG;>< 3600 B5/@<A 10 @<A 

1F4C 4 1,5 ?.E. 2 ?.E. 2,5 ?.E. 3,5 ?.E. 3600 B5/@<A 30 @<A 

1F4C 5 3 ?.E. 4 ?.E. 5 ?.E. 7 ?.E. 3600 B5/@<A 30 @<A 

 



 

� 47 � 

6.  "&"$!"�  �%�" 

�ECB?P;B64A<9 @BFBDAB7B >?4EE4 G>4;4AAB7B EBDF4 < 6S;>BEF< ;A4K<F9?PAB CDB8?9649F EDB> 
E?G:5O 86<74F9?S < CB6OL49F 97B CDB<;6B8<F9?PABEFP. 
�ECB?P;B64A<9 A98BEF4FBKAB7B <?< <;5OFBKAB7B >B?<K9EF64 @4E?4 @B:9F CD<69EF< > E9DPё;AO@ 

CDB5?9@4@, 6>?RK4S ;4>?<A<64A<9 86<74F9?S. 
 

6-1 ���%%�(���*�3 %"$&"�  �%�� 

 

�?4EE<H<>4J<S API (�@9D<>4AE>B7B A9HFSAB7B <AEF<FGF4) 

 
�?4EEO, D9>B@9A8G9@O9 8?S 86<74F9?9= Robin: SE <?< 6OL9  

(D9>B@9A8GRFES SG, SH <?< SJ) 

 

6-2 ���%%�(���*�3 %"$&"�  �%�� #" �3��"%&� 

 

�?4EE<H<>4J<S SAE ("5M9EF64 <A:9A9DB6 46FB@B5<?PAB= CDB@OL?9AABEF< < FD4AECBDF4) 

 

 
 

%?98<F9 ;4 F9@, KFB5O G>4;4AA4S 6 F45?<J9 6S;>BEFP 46FB@B5<?PAB7B @BFBDAB7B @4E?4 
EBBF69FEF6B64?4 F9@C9D4FGD9 B>DG:4RM97B 6B;8GI4. 

 

�B784 F9@C9D4FGD4 B>DG:4RM97B 6B;8GI4 C4849F A<:9 -20°C <?< EF4AB6<FES 6OL9 +40°C, E?98G9F 
6O5<D4FP @BFBDAB9 @4E?B E 6S;>BEFPR, EBBF69FEF6GRM9= CD9B5?484RM<@ GE?B6<S@. 

 

#D< <ECB?P;B64A<< GA<69DE4?PAOI 6E9E9;BAAOI @4E9? E?98G9F CB@A<FP B FB@, KFB E>BDBEFP 
D4EIB84 @4E?4 G69?<K<649FES E DBEFB@ F9@C9D4FGDO 6B;8GI4. 

 

6-3 �"�����!�� � �� �!�  "&"$!"�"  �%�� 

 

#DB69D>4 GDB6AS < 8B546?9A<9 .................

@BFBDAB7B @4E?4 

#D< >4:8B@ <ECB?P;B64A<< 86<74F9?S. (8B?<64=F9 

@4E?B 8B @4>E<@4?PAB= BF@9F><) 

 

�4@9A4 @BFBDAB7B @4E?4 ............................ #9D64S ;4@9A4 .......... CBE?9 20 K4EB6 Q>EC?G4F4J<<
  �CBE?98EF6<< ....... >4:8O9 100 K4EB6 Q>EC?G4F4J<<



 

� 48 � 

7.  ��!�&" 

7-1  ��!�&" 

� 86<74F9?SI Robin <ECB?P;G9FES 59E>BAF4>FA4S E<EF9@4 ;4:<74A<S F<C4 T.I.C. 

(1) %<EF9@4 T.I.C. (FD4A;<EFBDA4S E<EF9@4 ;4:<74A<S) 6 EF4A84DFAB= >B@C?9>F4J<< BEA4M9A4 
D4ECB?B:9AAB= EA4DG:< @4IB6<>4 >4FGL>B= ;4:<74A<S. 
%<EF9@4 B5@BF>< 6B;5G:89A<S CBEF46?S9FES >4> 8BCB?A<F9?PAB9 B5BDG8B64A<9. 

( 4IB6<> S6?S9FES EC9J<4?<;<DB64AAO@ >B@CBA9AFB@ B5BDG8B64A<S.) 
�4FGL>4 BE69M9A<S D4ECB?4749FES 6AGFD< @4IB6<>4, 4 >4FGL>4 ;4:<74A<S - EA4DG:<. 

 

7-2 "% "&$  ��!�&" 

�E?< 86<74F9?P A9 ;4CGE>49FES, ;4CGE>49FES E FDG8B@ <?< D45BF49F E C9D95BS@<, CDB69DPF9 
@47A9FB A4 89H9>FO E EB5?R89A<9@ E?98GRM9= @9FB8<><: 

 

(1) &M4F9?PAB CDB69DPF9 >459?P 6OEB>B7B A4CDS:9A<S A4 BFEGFEF6<9 CB6D9:89A<= < >BDBF><I 
;4@O>4A<=. 

(2) #DB69DPF9 <E>DG. 
�;6?9><F9 E69KG <; 7B?B6>< 5?B>4 J<?<A8D4, CB8>?RK<F9 9ё > >BAF4>FAB@G CDB6B8G < 

;4;9@?<F9 9ё A4 7B?B6>G J<?<A8D4 <?< 8DG7GR @9F4??<K9E>GR 89F4?P 86<74F9?S. 
($4;DS8AO= CDB@9:GFB> @9:8G Q?9>FDB84@< E69K< 8B?:9A EBEF46?SFP BF 0,6 @@ 8B  
0,7 @@). 

#DB69DA<F9 64? 86<74F9?S 6OFS7<64A<9@ FDBE4 DGKAB7B EF4DFёD4 < G598<F9EP 6 A4?<K<< 6 
D4;DS8AB@ CDB@9:GF>9 <E>DO. #D< A4?<K<< <E>D9A<S CDB69DPF9 97B <AF9AE<6ABEFP. 
(#9D98 CDB69D>B= E69K< BFEB98<A<F9 BF D4;Nё@4 CDB6B8 C9D6<KAB= B5@BF><.) 

�E?98 ;4 QF<@ BFEB98<A<F9 E69KG BF >B?C4K>4 E69K< < CDB69DPF9 A4?<K<9 <E>DO A4 >BAJ9 

6OEB>B6B?PFAB7B >459?S. 



 

� 49 � 

7-3 %�%&� � ������!�3 (EX13,17 < 21) 

7-3-1 &�#/ %�%&�  ������!�3 

 B89?< EX13, 17 < EX21 BEA4M9AO 59E>BAF4>FAO@< FD4A;<EFBDAO@< E<EF9@4@< ;4:<74A<S T.I.C. 

� 6<89 8BCB?A<F9?PAB= >B@C?9>F4J<< QF< E<EF9@O @B7GF BEA4M4FPES ?4@CB6B= < ;4DS8AB= 

>4FGL>4@<, 4 F4>:9 >4FGL>B= 6B;5G:89A<S. 

 
$8E. 7-1(a) 

 

7-3-2 &�"$�&�+�%��� "%!"�/ 

�?S B5?97K9A<S EF45<?<;4J<< D45BFO 
86<74F9?S 6 J9CP >4FGL>< ;4:<74A<S 
6EFDB9A4 E<EF9@4 EFGC9AK4FB7B <;@9A9A<S 
G7?4 BC9D9:9A<S ;4:<74A<S. 1F4 E<EF9@4 
CB889D:<649F 864 54;B6OI G7?4 
BC9D9:9A<S ;4:<74A<S 6 ;46<E<@BEF< BF 
K4EFBFO 6D4M9A<S 86<74F9?S. !<:9 
CD<6989AB BC<E4A<9 D45BFO E<EF9@O. 

1) #D< CBA<:9AAOI B5BDBF4I 86<74F9?S 

�D4M9A<9 @4IB6<>4 <A8GJ<DG9F FB> I1, 
< CDBF9>4A<9 97B K9D9; 54;B6O= 6O6B8 
E<?B6B7B FD4A;<EFBD4 4>F<6<;<DG9F 
CDBF9>4A<9 FB>4 I2. $8E. 7-1(b) 

#B @9D9 FB7B, >4> 86<74F9?P D4;6<649F B5BDBFO, FD95GRM<9 GEF4AB6>< BC9D9:9A<S ;4:<74A<S, 
4>F<6<;<DG9FES J9CP GCD46?9A<S BC9D9:9A<9@ ;4:<74A<S A4 CBA<:9AAOI B5BDBF4I < 
CB;6B?S9F FB>G I3 F9KP K9D9; 54;B6O= >BAF4>F E<?B6B7B FD4A;<EFBD4. 

#D< QFB@ 6B;A<>49F FB> K9D9; >B??9>FBD I4, >BFBDO= C9D9>DB9F FB> 6 >BAFGD9 I1 < D9;>B 
CD9>D4F<F CB84KG FB>4 I2, CBE>B?P>G E<?B6B= FD4A;<EFBD ;4>DB9FES. 
1FB D9;>B9 <;@9A9A<9 FB>4 79A9D<DG9F A4 6FBD<KAB= B5@BF>9 >4FGL>< ;4:<74A<S 6OEB>B9 
A4CDS:9A<9, >BFBDB9 EB;84ёF @9:8G Q?9>FDB84@< E69K< <E>DG. 

2) #D< CB6OL9AAOI B5BDBF4I 86<74F9?S 

�D4M9A<9 @4IB6<>4 79A9D<DG9F FB> I1, CDBF9>4RM<= K9D9; 54;G E<?B6B7B FD4A;<EFBD4 < 
6O;O649F CDBF9>4A<9 FB>4 I2. 

#B @9D9 FB7B, >4> 86<74F9?P 8BEF<749F @B@9AF4 ;4:<74A<S, 4>F<6<;<DG9FES J9CP GCD46?9A<S 
BC9D9:9A<9@ ;4:<74A<S A4 CB6OL9AAOI B5BDBF4I < CB;6B?S9F FB>G I5 F9KP K9D9; 54;B6O= 
>BAF4>F @BMAB7B FD4A;<EFBD4. #D< QFB@ 6B;A<>49F FB> K9D9; >B??9>FBD I6�, >BFBDO= 

C9D9>DB9F FB> 6 >BAFGD9 I1 < D9;>B CD9>D4F<F CB84KG FB>4 I2, CBE>B?P>G E<?B6B= FD4A;<EFBD 
;4>DB9FES. 

1FB D9;>B9 <;@9A9A<9 FB>4 79A9D<DG9F A4 6FBD<KAB= B5@BF>9 >4FGL>< ;4:<74A<S 6OEB>B9 
A4CDS:9A<9, >BFBDB9 EB;84ёF @9:8G Q?9>FDB84@< E69K< <E>DG. 

*9CP E<AIDBA<;4J<< ;4:<74A<S CD< CB6OL9AAOI B5BDBF4I 86<74F9?S 4>F<6<;<DG9FES D4APL9, 

K9@ J9CP E<AIDBA<;4J<< CD< CBA<:9AAOI B5BDBF4I < A9 4>F<6<;<DG9FES CD< CBA<:9AAOI 
E>BDBEFSI. 
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7-4 %�%&� � ������!�3 (EX27) 

7-4-1 �!'&$�!!33 *�#0 ��&',�� ������!�3 

 

$8E. 7-2a 

7-4-2 )�$��&�$�%&��� '%&�!"��� '��� "#�$���!�3 ������!�3  

 
$8E. 7-2b 

7-4-3 &�"$�&�+�%��� "%!"�/ 

(a) #D< 6D4M9A<< @4IB6<>4 6 C9D6<KAB= B5@BF>9 (1) >4FGL>< ;4:<74A<S 79A9D<DG9FES 
Q?9>FD<K9E><= FB>, < FB> 54;O I1 CBEFGC49F A4 E<?B6B= FD4A;<EFBD (2). &B> I1 BF>DO649F 
E<?B6B= FD4A;<EFBD < 6O;O649F CDBF9>4A<9 K9D9; A97B FB>4 I2. 1FB CB?ABEFPR 
EBBF69FEF6G9F E<FG4J<<, >B784 6 >BAF4>FAOI E<EF9@4I ;4:<74A<S CDB<EIB8<F ;4@O>4A<9 
>BAF4>F4 CD9DO64F9?S >BAF4>FB6 D4ECD989?<F9?S ;4:<74A<S. 

(b) #D< CBA<:9AAOI B5BDBF4I 86<74F9?S A<;>BE>BDBEFA4S J9CP E<AIDBA<;4J<< ;4:<74A<S (4) 
ED454FO649F F4><@ B5D4;B@, KFB A4CD46?S9F FB> GCD46?SRM97B Q?9>FDB84 I3 8?S 
BF>DO64A<S GCD46?SRM97B F<D<EFBD4 (5), < FB> I1 6O;O649F CDBF9>4A<9 K9D9; F<D<EFBD 
FB>4 I5. � QFBF @B@9AF E<?B6B= FD4A;<EFBD (2) ;4>DO649FES < D9;>B CD9>D4M49F CB84KG 
FB>4 I2, 6 D9;G?PF4F9 K97B 6B 6FBD<KAB= B5@BF>9 (7) 6B;A<>49F 6OEB>B9 A4CDS:9A<9, 
EB;84RM99 6 D4;DS8AB@ CDB@9:GF>9 E69K< ;4:<74A<S <E>DG. �4> CB>4;4AB A4 
D4ECB?B:9AAB@ 6OL9 7D4H<>9, G7B? BC9D9:9A<S ;4:<74A<S CD< EA<:9A<< B5BDBFB6 
86<74F9?S G@9APL49FES. 

(c) #D< CB6OL9AAOI B5BDBF4I 86<74F9?S (E6OL9 2000 B5/@<A) J9CP E<AIDBA<;4J<< ;4:<74A<S 
(4) ED454FO649F F4><@ B5D4;B@, KFB A4CD46?S9F FB> GCD46?SRM97B Q?9>FDB84 I4 8?S 
BF>DO64A<S GCD46?SRM97B F<D<EFBD4 (5), < FB> I1 6O;O649F CDBF9>4A<9 K9D9; F<D<EFBD 
FB>4 I5. � QFBF @B@9AF E<?B6B= FD4A;<EFBD (2) ;4>DO649FES < D9;>B CD9>D4M49F CB84KG 
FB>4 I2, 6 D9;G?PF4F9 K97B 6B 6FBD<KAB= B5@BF>9 (7) 6B;A<>49F 6OEB>B9 A4CDS:9A<9, 
EB;84RM99 6 D4;DS8AB@ CDB@9:GF>9 E69K< ;4:<74A<S <E>DG. #D< B5BDBF4I E6OL9 2000 
B5/@<A E<AIDBA<;4J<S ;4:<74A<S CD< >4:8B= K4EFBF9 6D4M9A<S 86<74F9?S >BAFDB?<DG9FES 
J9CPR 46FB@4F<K9E>B7B GCD46?9A<S BC9D9:9A<9@ ;4:<74A<S (4), >BFBD4S 5G89F CB?GK4FP 
Q?9>FD<K9E><9 E<7A4?O BF D9;<EFBD4 BFE?9:<64A<S K4EFBFO 6D4M9A<S (6). 

�4> CB>4;4AB A4 D4ECB?B:9AAB@ 6OL9 7D4H<>9, G7B? BC9D9:9A<S ;4:<74A<S CD< 
<;@9A9A<< K4EFBFO 6D4M9A<S 86<74F9?S BF CBA<:9AAB= > CB6OL9AAB= <;@9AS9FES 
?<A9=AB. 
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8.  "!&��!�3 %)� � 

8-1  "���� ��� 1���&$�+�%�"�" %&�$&Ё$� (EX13, 17, 21 < 27) 

 

 

 
$8E. 8-1 

 

 

 

 

8-2  "���� % 1���&$�+�%��  %&�$&Ё$"  (EX17 < 21) 

 

 
$8E. 8-2 
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8-3  "���0 % 1���&$�+�%��  %&�$&Ё$"  (EX27) 

 

 
$8E. 8-3 

 
 

8-4  "���0 % ��&+��"   �%�� 

 
 

 
 

$8E. 8-4 
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9. 1���&$�+�%��� %&�$&Ё$ 

9-1 &�)!�+�%��� )�$��&�$�%&��� 

 
 

  B89?< EX17, 21  B89?P EX27 

!4CDS:9A<9  (�) 12 

 BMABEFP  (>�F) 0,6 0,6 

 4EE4  (>7) 1,6 3,4 

 

$8E. 9-1 

9-2 #$�!*�# $��"&/ 

�4F4D9S EB98<A9A4 E >?9@@B= @47A<FAB7B 6O>?RK4F9?S 8<4@9FDB@ 6 <?< 8 @@. 

!4 D4ECB?B:9AAB@ A<:9 D<EGA>9 CB>4;4AO EBEFBSA<S, EBBF69FEF6GRM<9 6>?RKёAAB@G EF4DFёDG. 
 

 
 

$8E. 9-2 
 
 

�@9RFES 869 A4IB8SM<IES CB8 A4CDS:9A<9@ J9C<: J9CP @47A<FAB7B 6O>?RK4F9?S (M) < J9CP 
CGE>B6B7B Q?9>FDB86<74F9?S (S). �B784 >?RK ;4:<74A<S A4IB8<FES 6 CB?B:9A<< «���.», J9CP (M) 

;4@O>49FES < FB> F9KёF 6 G>4;4AAB@ EFD9?>4@< A4CD46?9A<<, KFB 6O;O649F CBS6?9A<9 @47A<FAB7B 
CBFB>4 6 @47A<FAB@ 6O>?RK4F9?9 < 6FS7<64A<9 >BAF4>FBD4. 

� D9;G?PF4F9 CB J9C< (M) CDBF9>49F E?45O= FB>, 4 6 J9C< (S) CDBF9>49F 5B?PLB= CGE>B6B= FB>. 
!4 CGE>B6B= 86<74F9?P CB84ёFES C<F4A<9 < BA CDB6BD4K<649F 64? 86<74F9?S. 

�4J9C?9A<9 L9EF9DA< (EX17,21) 

#D< ;4CGE>9 CGE>B6B7B 86<74F9?S 7DG;O, 6EFDB9AAO9 6 D4ECB?B:9AAO9 A4 64?G EC<D4?PAO9 
>4A46><, C9D9@9M4RFES CB8 89=EF6<9@ J9AFDB59:AB= E<?O < 6OF4?><64RF 698GMGR 

L9EF9DAR, >4>B64S 6IB8<F 6 ;4J9C?9A<9 E >B?PJ96O@ ;G5K4FO@ >B?9EB@. 
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9-3 �" #���&'2-�� ��&���  

(@B89?< EX17 and EX21) 

 
 

$8E. 9-3 
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10. ��&+��  �%�� 

10-1 &�)!�+�%��� )�$��&�$�%&��� 

 
&<C 

#BC?46>B6B7B F<C4 
(EB 6EFDB9AAO@ 
79D>BAB@) 

 

 %BCDBF<6?9A<9 (CD< 
 ��%� ��0!"  
GDB6A9 @4E?4) 

!9 @9A99  
100  "@ 

 

 $45BK4S 
F9@C9D4FGD4 

BF -30 8B +180°%  

  

10-2 �"!%&$'�*�3 � #$�!*�# $��"&/ 

 

 $8E. 10-1 

�4FK<> @4E?4 EBEFB<F <; CBC?46>4, 

6EFDB9AAB7B 6 CBC?46B> @47A<F4 < 
EB5EF69AAB 84FK<>4 GDB6AS @4E?4. 

� ;46<E<@BEF< BF GDB6AS @4E?4 CBC?46B> 
?<5B 6EC?O649F A469DI, ?<5B BCGE>49FES A4 

8AB. 

#D< @4>E<@4?PAB@ GDB6A9 @4E?4 CBC?46B> 
A4IB8<FES A469DIG. 

 

  

 
 

  $8E. 10-2 

#D< @<A<@4?PAB@ GDB6A9 @4E?4 CBC?46B> 
BCGE>49FES 6A<;. 
#BEFBSAAO= @47A<F CD<5?<:49FES > 79D>BAG 
< ;4@O>49F 97B >BAF4>FO E<?B= @47A<FAB7B 

6;4<@B89=EF6<S. 

  

 
 

 

 

#$� �+�!��: %B7?4EAB @BAF4:AB= EI9@9 

E@. D4;89? 8-4 ( EFD.52). 

 $8E. 10-3 
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11. ��&" �&�+�%��3 %�%&� � %�$"%� 
�����!�3 

11-1 !��!�+�!�� � �"!%&$'�*�3 

%F4A84DFA4S >B@C?9>F4J<S 86<74F9?9= E9D<< EX CD98GE@4FD<649F 46FB@4F<K9E>GR E<EF9@G 
E5DBE4 846?9A<S, GCDBM4RMGR ;4CGE> 86<74F9?S < FD95GRMGR @9APL97B GE<?<S 8?S 6OFS7<64A<S 
FDBE4 DGKAB7B EF4DFёD4. 

%<EF9@4 46FB@4F<K9E>B7B E5DBE4 846?9A<S E5D4EO649F 846?9A<9 6 86<74F9?9 CD<BF>DO64A<9@ 

6OCGE>AB7B >?4C4A4 CD< K4EFBF9 CDB>DGK<64A<S 86<74F9?S. �4?99 E?98G9F CBSEA9A<9 CD<AJ<C4 

D45BFO. 

� >BAJ9 CDBJ9EE4 E:4F<S BE6B5B:84RM<= DOK47 CD<CB8A<@49F >BDB@OE?B >?4C4A4 (H4;4 

6OCGE>4), >BFBDO= 6 E6BR BK9D98P E?97>4 CD<BF>DO649F 6OCGE>AB= >?4C4A 8?S E5DBE4 846?9A<S. 
!4 B8AB@ >BAJ9 BE6B5B:84RM97B DOK474 D4;@9MёA J9AFDB59:AO= 7DG;, 4 A4 8DG7B@ � 

E9DCB6<8AO= >G?4KB>. 
#D< CDB6BD4K<64A<< 86<74F9?S E9DCB6<8AO= >G?4KB> 6O86<749FES A48 CDBH<?9@ >G?4K>4 < 

CD<CB8A<@49F >BDB@OE?B >?4C4A4 (H4;4 6OCGE>4), CBE>B?P>G GE<?<9 6B;6D4FAB= CDG:<AO A4 7DG;9 
CD96OL49F CD<?B:9AAGR > 7DG;G J9AFDB59:AGR E<?G. 

 

#D< 8BEF<:9A<< ;484AAB= K4EFBFO CDB6BD4K<64A<S 64?4 E9DCBB5D4;AO= >G?4KB> 6FS7<649FES CB8 

CDBH<?P, CBE>B?P>G CD<?B:9AA4S > J9AFDB59:AB@G 7DG;<>G J9AFDB59:A4S E<?4 EF4AB6<FES 5B?PL9 
D4;6<649@B7B 6B;6D4FAB= CDG:<AB= GE<?<S < F4><@ B5D4;B@ ;4A<@49F CB?B:9A<9, G>4;4AAB9 A4 

D4ECB?B:9AAB@ A<:9 D<EGA>9. 

 

11-2 "�%���"��!�� 

#D< E5BD>9 BE6B5B:84RM97B DOK474 E?98<F9 ;4 F9@, KFB5O BA D45BF4? C?46AB. 

$8E. 11-1 

$8E. 11-2 
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12. ��$�2$�&"$ 

12-1 &�)!�+�%��� )�$��&�$�%&��� 

 EX13 EX17 EX21 EX27 

&<C 6B;8GLAB7B 
H<?PFD4 %F4A84DFAO= �6B=AB= %F4A84DFAO= �6B=AB= %F4A84DFAO= �6B=AB= %F4A84DFAO= �6B=AB=

�?46A4S 
HBDEGA>4 70,0 68,8 81,3 80,3 86,3 83,8 98,0 96,0 

#B8C<FBKA4S 
HBDEGA>4 40,0 40,0 40,0 40,0 41,3  40,0  

'7B? CB6BDBF4 
D97G?<DB6BKAB7B 
6<AF4 
CB8C<FBKAB= 
HBDEGA>< 

1-3/4  1-1/4  1  1-1/2  

 

12-2 !��!�+�!�� � �"!%&$'�*�3 

12-2-1 #"#����"��3 %�%&� � 

#BC?46>B64S >4@9D4 D4ECB?B:9A4 CB8 >BDCGEB@ >4D5RD4FBD4. �4 EKёF CBC?46>4 < <7B?PK4FB7B 

>?4C4A4 6 CBC?46>B6B= >4@9D9 6B 6D9@S D45BFO 86<74F9?S CB889D:<649FES CBEFBSAAO= 

GDB69AP FBC?<64. 

&BC?<6B CBEFGC49F 6 CBC?46>B6GR >4@9DG <; 54>4 K9D9; <7B?PK4FO= >?4C4A. �B784 FBC?<6B 
8BEF<749F BCD989?ёAAB7B GDB6AS, CBC?46B> 6EC?O649F.  
�B784 C?46GK9EFP CBC?46>4 GD46AB69L<649FES 846?9A<9@ FBC?<64, <7B?PK4FO= >?4C4A 
C9D9>DO649F CBFB> FBC?<64, CB889D:<64S F9@ E4@O@ BCD989?ёAAO= GDB69AP FBC?<64. 

12-2-2 #"�#�&"+!�3 %�%&� � 

#B8C<FBKA4S E<EF9@4 E?G:<F 8?S CB84K< 6 86<74F9?P FBC?<64 CD< D45BF9 6 D9:<@9 IB?BEFB7B 
IB84 < @4?OI B5BDBFB6. 
&BC?<6B C9D6BA4K4?PAB BF@9DS9FES 7?46AB= HBDEGA>B=, < ;4F9@ 8B;<DG9FES CB6FBDAB= 

CB8C<FBKAB= HBDEGA>B=. � CB8C<FBKAB= HBDEGA>9 FBC?<6B E@9L<649FES E 6B;8GIB@, 

BF@9DS9@O@ CB8C<FBKAB= 6B;8GLAB= HBDEGA>B=, < ;4F9@ FBC?<6AB-6B;8GLA4S E@9EP CB84ёFES 
K9D9; CB8C<FBKAO= 6OIB8AB= C4FDG5B> < 54=C4E 6 86<74F9?P. !4 IB?BEFB@ IB8G FBC?<6B 

CB84ёFES 6 86<74F9?P CD9<@GM9EF69AAB K9D9; CB8C<FBKAGR HBDEGA>G. 

12-2-3 "%!"�!�3 %�%&� � 

"EAB6A4S E<EF9@4 E?G:<F 8?S CB84K< 6 86<74F9?P FBC?<64 CD< D45BF9 A4 ED98A<I < 6OEB><I 
B5BDBF4I. 
&BC?<6B BF@9DS9FES 7?46AB= HBDEGA>B= < CB84ёFES 6B 6CDOE> BEAB6AB7B :<>?9D4. "F@9D9AAO= 
7?46AB= 6B;8GLAB= HBDEGA>B= 6B;8GI E@9L<649FES E FBC?<6B@ 6B 6CGE>AOI BF69DEF<SI 6CDOE>4 
BEAB6AB7B :<>?9D4. �B;8GLAB-FBC?<6AO= FG@4A 6CDOE><649FES 6 FDG5>G �9AFGD< < 
8BCB?A<F9?PAB E@9L<649FES E CBEFGC4RM<@ <; 6B;8GLAB7B H<?PFD4 6B;8GIB@. 1F4 6B;8GLAB-

FBC?<6A4S E@9EP CD<B5D9F49F F4><@ B5D4;B@ BCF<@4?PAGR >BAJ9AFD4J<R < CB84ёFES 6 >4@9DG 
E7BD4A<S 86<74F9?S. 
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EA<;<?BEP A<:9 12,4 � <?< 9E?< 
G89?PA4S C?BFABEFP Q?9>FDB?<F4 
EF4?4 @9APL9 1,22 (CD< 20°%), 
;4DS8<F9 <?< ;4@9A<F9 54F4D9R. 

(2) �E?< CDB6B8>4 < 54F4D9S 
EBBF69FEF6GRF ABD@9, 
C9D9IB8<F9 > C.3 «#DB69D>4 
D45BFO 698GM9= L9EF9DA<». 

 

3.  #DB69D>4 
D45BFO 
698GM9= 
L9EF9DA<. 

#DB69DPF9, D45BF49F ?< 
698GM4S L9EF9DAS < E?OL9A 
?< ;6G> >BAF4>FBD4 @47A<FAB7B 
6O>?RK4F9?S. �E?< 698GM4S 
L9EF9DAS A9 D45BF49F, <?< 
9E?< A9 E?OL9A ;6G> 
>BAF4>FBD4 @47A<FAB7B 
6O>?RK4F9?S, G598<F9EP 6 
BFEGFEF6<< B5DO6B6 6 
B5@BF>4I @47A<FAB7B 
6O>?RK4F9?S. 

 

 

(1) �E?< L9EF9DAS D45BF49F <?< 
E?OL9A ;6G> >BAF4>FBD4, 

(2) #9D9IB8<F9 > C.4 «#DB69D>4 
@47A<FAB7B 6O>?RK4F9?S (1)». 

(3) � BFEGFEF6<9 B5DO64 ;4@9A<F9 
@47A<FAO= 6O>?RK4F9?P. 

(4) � BFEGFEF6<9 B5DO64 C9D9IB8<F9 
(5) > C.4 «#DB69D>4 @47A<FAB7B 

6O>?RK4F9?S (2)». 

(1) #D<698<F9 6 89=EF6<9 
@47A<FAO= 6O>?RK4F9?P 
< CDB69DPF9 >?9@@O B-M 

(1) � BFEGFEF6<9 B5DO64: A4DGL9A4 
J9?BEFABEFP >BAF4>FB6. 
�4@9A<F9 @47A<FAO= 
6O>?RK4F9?P. 

(2) � BFEGFEF6<9 B5DO64 C9D9IB8<F9 
> C.5 «#DB69D>4 @BFBD4». 

4.  #DB69D>4 
@47A<FAB7B 
6O>?RK4F9?S. 

(2) #DB69DPF9 L4FGA 
@47A<FAB7B 6O>?RK4F9?S 
< G598<F9EP 6 BFEGFEF6<< 
A4?<CL9= CO?< < 
D:46K<AO A4 6AGFD9AA9= 
K4EF< >4FGL><. 

 

(1) "K<EF<F9 L4FGA. �E?< 
6AGFD9AASS CB69DIABEFP >4FGL>< 
;47DS;A9A4, ;4@9A<F9 @47A<FAO= 
6O>?RK4F9?P. 

(1
) 
%
F4
DF
ёD

 A
9 
D4
5B
F4
9F

 <
?<

 E
?O
L
AO

 F
B?
P>
B 
M
9?
K>
<.

 

5.  #DB69D>4 
@BFBD4 

 

%B98<A<F9 >?9@@G (+) 
54F4D9< E >?9@@B= M 
@47A<FAB7B 6O>?RK4F9?S < 
CDB69DPF9, D45BF49F ?< 
@BFBD. 

 

(1) �E?< @BFBD A9 D45BF49F, 
CDB69DPF9 Q?9>FD<K9E>GR J9CP 
6AGFD< @BFBD4, B5@BF>G 
6B;5G:89A<S, S>BDP < MёF>< < 
;4@9A<F9 89H9>FAO9 
>B@CBA9AFO. 

 



 

� 73 � 

 

#DB5?9@4 < 
CDB69DS9@4S CB;<J<S 

"C<E4A<9 %CBEB5 GEFD4A9A<S 

 BFBD 6D4M49FES A4 IB?BEFOI 
B5BDBF4I, AB 86<74F9?P A9 
D45BF49F. 
 

 

 
 

(1) �;6?9><F9 < CDB69DPF9 EF4DFёD. 
#DB69DPF9 < CD< A9B5IB8<@BEF< 
;4@9A<F9 @GHFG 698GM9= 
L9EF9DA<. 

(2) #DB69DPF9 EF9C9AP 
;4DS:9AABEF< 54F4D9< < 
A48ё:ABEFP CB8>?RK9A<S >?9@@, 
4 F4>:9 G598<F9EP 6 BFEGFEF6<< 
E?98B6 >BDDB;<< < CDBK<I 
4AB@4?<=. 

(2
) 
%
F4
DF
ёD

 D
45
BF
49
F,

 A
B 
86
<7
4F
9?
P 

- 
A9
F 

#DB69DPF9 
;4J9C?9A<9 
698GM9= < 
>B?PJ96B= 
L9EF9DёA. 

�E?< 698GM4S < >B?PJ964S 
L9EF9DA< A9 6IB8SF 6 
;4J9C?9A<9 8DG7 E 8DG7B@ < 
E?OL9A A9B5OKAO= LG@, 
EB;84649@O= B>BAK4A<S@< 
B59<I L9EF9DёA, CDB69DPF9 
698GMGR < >B?PJ96GR 
L9EF9DA<. 

 
 

 
 

(1) '84?<F9 EF4DFёD < CDB69DPF9 
CB69DIABEF< B>BAK4A<= 698GM9= 
< >B?PJ96B= L9EF9DёA. #D< 
A4?<K<< <;ABE4 ;4@9A<F9 
698GMGR < >B?PJ96GR L9EF9DA<. 

(2) � E?GK49 CDBE>4?P;O64A<S 
698GM9= L9EF9DA<, <ECD46PF9. 

(3) �E?< DOK47 C9D9>?RK9A<S <?< 
CDG:<AO 89HBD@<DB64AO, 
;4@9A<F9 <I. 

(3) %F4DFёD < 
86<74F9?P 
CDB6BD4K<64RFES, 
AB 86<74F9?P A9 
;4CGE>49FES. 

 

#DB69DPF9, ABD@4?PA4 <?< 
;4@98?9AA4 K4EFBF4 
6D4M9A<S 86<74F9?S. �E?<  
;4@98?9AA4, CDB69DPF9 
54F4D9R < 6S;>BEFP @BFBDAB7B 
@4E?4. 
 

 
 

 

(1) �E?< K4EFBF4 6D4M9A<S 
ABD@4?PA4S:  
#DB69DPF9 E<EF9@G ;4:<74A<S < 
FBC?<6AGR E<EF9@G. 

(2) �E?< K4EFBF4 6D4M9A<S 
;4@98?9AA4S:  
(a) #DB69DPF9 54F4D9R. 
(b) #DB69DPF9 6S;>BEFP 

@BFBDAB7B @4E?4. �E?< A9 
EBBF69FEF6G9F ABD@9, 
;4@9A<F9 @4E?B. 

(c) �E?< (4) < (b) EBBF69FEF6GRF 
ABD@9, <;6?9><F9 < 
CDB69DPF9 EF4DFёD. 
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16. &����*/ %&�!��$&!/) ��#�%!/) +�%&�� 

� >B?BA>9 "%&�!��$&" 6 CD<6989AAB= A<:9 F45?<J9 CD<6989AO D4;@9DO 89F4?9= EB69DL9AAB AB6B7B 

86<74F9?S <?< ;4C4EAOI K4EF9= > A9@G. 
� >B?BA>9 "�"#'%��" G>4;4AO @4>E<@4?PAB 8BCGEF<@O9 8BCGE>< A4 <ECB?P;G9@O9 6 86<74F9?9 89F4?<. 

�E?< H4>F<K9E><9 <;@9D9AAO9 D4;@9DO 6O=8GF ;4 CD989?O G>4;4AAOI 6 EFB?5J9 "�"#'%��" ;A4K9A<=, 

89F4?< 5G89F A9B5IB8<@B ;4@9A<FP </<?< BFD9@BAF<DB64FP. 
 

16-1 %&�!��$&!/� $�� �$/ � #$����0!/� �"#'%�� 

�8<A<JO <;@9D9A<S: @@ (8R=@) 

#"��*�3 %&�!��$& �"#'%�� 

 

 
 
 

EX13  
EX17  
EX21  
EX27 

 
 
 

0,05 
(0,002) 

 

0,1 
(0,004) 

 

 
 
 

EX13  
EX17  
EX21  
EX27 

 
 
 

0,7 
(0,0276-0,0394) 

- 

 

 

EX13  
EX17  
EX21  
EX27 

5,500-5,518 
(0,2165-0,2172) 

- 

 

 
 
 

EX13  
EX17  
EX21  
EX27 

 
 
 

5,970-5,980 
(0,235-0,235) 

5,9 
(0,232) 

 

 

 

EX13  
EX17  
EX21  
EX27 

6,00-6,018 
(0,236-0,237) 

6,05 
(0,238) 



 

� 75 � 

 
�8<A<JO <;@9D9A<S: @@ (8R=@) 

#"��*�3 %&�!��$& �"#'%�� 

EX13 
58,000-58,019 

(2,2835-2,2842) 

EX17 
EX21 

67,000-67,019 
(2,6738-2,6385) 

%F4A84DFAO= 

EX27 
75,000-75,019 

(2,9528-2,9535) 

�B784 
D4;ABEFP 
@9:8G @4>E. < 
@<A. 
8<4@9FD4@< 
8BEF<7A9F 0,1 
(0,004), 5G89F 
CDB<;6989A4 
D4EFBK>4. 

EX13 
58,250-75,019 

(2,9528-2,9535) 

EX17 
EX21 

67,250-67,269 
(2,2933-2,6484) 

#9D64S 
D4EFBK>4 

EX27 
75,250-75,269 

(2,9626-2,9633) 

&B :9 

EX13 
58,500-58,519 

(2,3031-2,3039) 

EX17 
EX21 

67,500-67,519 
(2,6575-2,6582) 

�FBD4S 
D4EFBK>4 

EX27 
75,500-75,519 

(2,9724-2,9732) 

&B :9 

 

EX13 
EX17 
EX21 
EX27 

 9A99 0,01 
(0,0004) 

 

*���!�$ 
*  �AGFD9AA<= 8<4@9FD 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

*  �4>DG7?ёAABEFP CBE?9 D4EFBK>< 
 
 
 
 
 
 
*  *<?<A8D<KABEFP CBE?9 D4EFBK>< 

 

EX13 
EX17 
EX21 
EX27 

 9A99 0,015 
(0,0006) 

 

EX13 
57,980-58,000 

(2,2827-2,2835) 
57,89 

(2,2791) 

EX17 
EX21 

66,960-67,000 
(2,6362-2,6378) 

66,88 
(2,6331) 

%F4A84DFAO= 

EX27 
74,980-75,000 

(2,9520-2,9527) 
74,89 

(2,9484) 

EX13 
58,230-58,250 

(2,2925-2,2933) 
58,14 

(2,2890) 

EX17 
EX21 

67,210-67,250 
(2,6461-2,6476) 

67,13 
(2,6429) 

#D<CGE> 
+0,25 

EX27 
75,230-75,250 

(2,9618-2,9626) 
75,14 

(2,9583) 

EX13 
58,480-58,500 

(2,3024-2,3032) 
58,39 

(2,2988) 

EX17 
EX21 

67,460-67,500 
(2,6559-2,6575) 

67,38 
(2,6528) 

#"$,�!0 
* !4DG:AO= 8<4@9FD A4 GDB6A9 R5>< 6 
A4CD46?9A<< FB?>4A<S 
 
 
 
 
 

 
 

#D<CGE> 
+0,50 

EX27 
75,480-75,500 

(2,9717-2,9724) 
75,39 

(2,9681) 
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�8<A<JO <;@9D9A<S: @@ (8R=@) 

#"��*�3 %&�!��$& �"#'%�� 

�9DIASS 
�FBD4S 

EX13 
EX17 
EX21 
EX27 

0,035-0,080 
(0,0014-0,0031) 

0,15 
(0,0059) 

EX13 
0,02-0,075 

(0,0008-0,0031) 

EX17 
EX21 

0,01-0,065 
(0,0004-0,0026) 

�?S 
@4E?BENё@-
AB7B >B?PJ4 

(8?S 
D4EL<D9A<S 
>B?PJ4) EX27 

0,01-0,065 
(0,0004-0,0026) 

0,15 
(0,0059) 

EX13 
0,060-0,165 

(0,0024-0,0065) 

EX17 
EX21 

0,0300-0,185 
(0,0012-0,0073) 

�?S 
@4E?BENё@-
AB7B >B?PJ4 

(FDёI>B@CBA9
AFAB7B) 

EX27 
0,0100-0,205 

(0,0004-0,0081) 

-- 

EX13 
12,991-13,009 

(0,5115-0,5122) 
13,035 

(0,5132) 

EX17 
EX21 

15,991-16,009 
(0,6296-0,6303) 

16,035 
(0,6313) 

 

EX27 
17,991-18,009 

(0,7083-0,7090) 
18,035 

(0,7224) 

EX13 
12,992-13,000 

(0,5115-0,5118) 
12,960 

(0,5102) 

EX17 
EX21 

15,992-16,000 
(0,6296-0,6299) 

15,960 
(0,6283) 

 

EX27 
17,992-18,000 

(0,7083-0,7087) 
17,960 

(0,7071) 

EX13 
0,040-0,079 

(0,0016-0,0031) 
 EX17 

EX21 
EX27 

0,050-0,089 
(0,0020-0,0035) 

0,25 
(0,010) 

EX13 
0,15-0,35 

(0,0059-0,0138) 

EX17 
EX21 

0,15-0,3 
(0,0059-0,0118) 

�9DIA99 

EX27 
0,1-0,3 

(0,0039-0,0118) 

1,5 
(0,0591) 

EX13 
0,15-0,35 

(0,0059-0,0138) 
�FBDB9 EX17 

EX21 
EX27 

0,2-0,4 
(0,0078-0,0157) 

1,5 
(0,0591) 

EX13 
0,2-0,4 

(0,0078-0,0157) 

EX17 
EX21 

0,05-0,25 
(0,0020-0,0098) 

#"$,�!0 
* �4;BD A4 GDB6A9 >B?PJ96OI >4A46B> 
 

 
 
 
 
 
 
 
 
 
 
 
 

* "F69DEF<9 CBDLA96B7B C4?PJ4 
 

 
 
* !4DG:AO= 8<4@9FD CBDLA96B7B C4?PJ4 

 
 

* �4;BD @9:8G CBDLA9@ < J<?<A8DB@ A4 GDB6A9 
R5>< 

 
* �4;BD @9:8G >BAJ4@< CBDLA96B7B >B?PJ4 
 

 
 

 4E?BENё@-
AB9 >B?PJB 

(D4EL<D9A<9 
>B?PJ4) 

EX27 
0,1-0,3 

(0,0039-0,0118) 

1,5 
(0,0591) 
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�8<A<JO <;@9D9A<S: @@ (8R=@) 

#"��*�3 %&�!��$& �"#'%�� 

 
EX13 
EX17 
EX21 

30,000-30,016 
(1,1811-1,1817) 

30,1 
(1,1850) 

 EX27 
34,500-34,516 

(1,3386-1,3392) 
34,1 

(1,3425) 

 

EX13 
EX17 
EX21 
EX27 

0,020-0,049 
(0,0008-0,0019) 

0,2 
(0,0078) 

EX13 
13,010-13,021 

(0,5122-0,5126) 
13,08 

(0,5150) 

EX17 
EX21 

16,010-16,021 
(0,6303-0,6307) 

16,08 
(0,6331) 

 

EX27 
18,010-18,021 

(0,7091-0,7095) 
18,08 

(0,7118) 

 

EX13 
EX17 
EX21 
EX27 

0,010-0,029 
(0,0004-0,0011) 

0,12 
(0,0047) 

 
 

EX13 
EX17 
EX21 
EX27 

0,100-0,780 
(0,0040-0,307) 

1,0 
(0,0394) 

 
EX13 
EX17 
EX21 

29,967-29,980 
(1,1798-1,1803) 

29,85 
(1,1752) 

 

 EX27 
34,467-34,480 

(1,3570-1,3575) 
34,35 

(1,3524) 

EX13 
EX17 
EX21 

27,988-27,997 
(1,1019-1,1022) 

 

D1 

EX27 
29,988-29,997 

(1,1806-1,1810) 
 

EX13 
EX17 
EX21 

24,988-24,997 
(0,9838-0,9841) 

 

 

D2 

EX27 
29,988-29,997 

(1,1806-1,1810) 
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�8<A<JO <;@9D9A<S: @@ (8R=@) 

#"��*�3 %&�!��$& �"#'%�� 

 4>E<@4?P-
A4S 6OEBF4 
>G?4K>4 

EX13  
EX17  
EX21  
EX27 

29,028-29,128 
(1,1428-1,1468) 

28,98 
(1,1409) 

�AGFD9AA<9 
8<4@9FDO 
>G?4K>4 
D1,D2 

EX13  
EX17  
EX21  
EX27 

9,0 - 9,036 
(0,3543 - 0,3557) 

9,05 
(0,3563) 

 

!4DG:AO9 
8<4@9FDO 
C4?PJ4 
D3,D4 

EX13 
EX17 
EX21 
EX27 

8,953 - 8,975 
(0,3525-0,3533) 

8,95 
(0,3524) 

�CGE>AB= 

EX13 
EX17 
EX21 
EX27 

5,440 - 5,455 
(0,2142-0,2148) 

5,35 
(0,2106) 

�OCGE>AB= 

EX13 
EX17 
EX21 
EX27 

5,426 - 5,444 
(0,2136-0,2143) 

5,35 
(0,2106) 

�CGE>AB= 

EX13 
EX17 
EX21 
EX27 

0,045 - 0,078 
(0,0018-0,0031) 

0,3 
(0,0118) 

�OCGE>AB= 

EX13 
EX17 
EX21 
EX27 

0,056 - 0,092 
(0,0022 - 0,0036) 

 

0,3 
(0,0118) 

�CGE>AB= 

EX13 
EX17 
EX21 
EX27 

0,12-0,15 
(0,0047-0,0059) 

 

 
�OCGE>AB= 

EX13  
EX17  
EX21  
EX27 

0,12-0,15 
(0,0047-0,0059) 
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�8<A<JO <;@9D9A<S: @@ (8R=@) 

#"��*�3 %&�!��$& �"#'%�� 

���!� ���#�!!"� #$'��!/ �  
%�"�"�!"  %"%&"3!�� 
 

 
 

 

EX13  
EX17  
EX21  
EX27 

27,4 
(1,0787) 

 

'�"� %���� ���#�!�  
(�#'%�!"�" � �/#'%�!"�") 
* '7B? >DOL>< >?4C4A4 (a) 
* ,<D<A4 >BAF4>FAB= CB69DIABEF< >?4C4A4 (b) 

 

 
 

�CGE>AB= 
�OCGE>AB= 

EX13 
EX17 
EX21 
EX27 

a:90° 
b: 0,7-1,0 

(0,0276 - 0,0394) 
 

2,0 
(0,0787) 

EX13  
263,1 

(10,3583) 
266,0 

(10,4726) 

EX17 
269,0 

(10,5906) 
272,1 

(10,7126) 

EX21  
281,7 

(11,0906) 
284,9 

(11,2165) 

���!� *�#� 
 
 

 
 
 

EX27  
307,1 

(12,0906) 
310,6 

(12,2284) 

 
 

 
EX13 EX17 EX21 EX27 

�46?9A<9 E:4F<S (>7E�E@2
 CD< 500 B5/@<A) 3,5 4,0 4,0 4,0 

#BFD95?9A<9 FBC?<64 #D< A9CD9DO6AB= A47DG;>9 < 3600 B5/@<A (?/K) 1,2 1,6 1,9 2,6 

%@4;>4 "5Nё@ (?) 0,6 1,0 

 $45BK<= B5Nё@ (@?) 350 500 

 $4EIB8 (@?/K) 5 - 10 8 - 13 

$4EIB8 @4E?4 <;@9D9A CD< E?98GRM<I GE?B6<SI: 
#BE?9 ;469DL9A<S A9B5IB8<@B= B5>4F><. 

 4E?B: 10W-30 (>?4EE SE)  

!47DG;>4: CBEFBSAA4S A47DG;>4 CD< 3600 B5/@<A 
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16-2 �$'&3-��  " �!&/ ��&3����!�3 

�DGFSM<= @B@9AF ;4FS7<64A<S 

#"��*�3 

! � @ >7E � E@ 
(GF � HGAF-
E<?4 

#D< CB6FBDAB@ 
<ECB?P;B64A<< 

25,0 - 27,0 250 -270 18.1 -19.5 

�B?F E 5GDF<>B@  
M8 x 68 

#D< ;4@9A9 AB6B= 
7B?B6>B= 5?B>4 
J<?<A8D4 < AB6O@< 
H?4AJ96O@< 5B?F4@< 

28,0 - 30,0 280 - 300 20.3-21.7 
�B?FO 7B?B6>< 5?B>4 
J<?<A8DB6 

�B?F E 5GDF<>B@ M8 x 35 17,0-19,0 170-190 12.3-13.7 

�B?FO >DOL>< 
EB98<A<F9?PAB7B L4FGA4 EX13,17,21 13,0 � 15,0 130-150 9.4-10.8 

 EX27 17,0-20,0 170-200 12,3-14,5 

�4=>4 @4IB6<>4 59,0 - 64,0 590 - 640 42,7 - 46,3 

�B?FO >DOL>< 7?46AB7B CB8L<CA<>4 22,0 - 24,0 220 - 240 16,2-17,7 

!B64S 12,0- 15,0 120-150 8,7-10,8 

%69K4 ;4:<74A<S 
�BCB?A<F9?PAB9 ;4FS7<64A<9 23,0 - 27,0 230 - 270 16,6-19,5 

�4=>4 7?GL<F9?S 18,0-22,0 180-220 13,0-15,9 

�4FGL>4 ;4:<74A<S 7,0-9,0 70-90 5,1 -6,5 
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17. &�)!�+�%�"� "�%�'����!�� � )$�!�!�� 

�;?B:9AAO9 A<:9 BC9D4J<< F9IA<K9E>B7B B5E?G:<64A<S CD<@9A<@O 6 E?GK49 CD46<?PAB= Q>EC?G4F4J<< 
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