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�9>JVO 1. 
  

І!%&$' �!&А�Ь!І  А&�$ІА��  
�?O 6<7BFB6?9AAO DB5BKBW K4EF<A< DV;4?ьAB7B VAEFDG@9AF4 6<>BD<EFB6GNFьEO 
VAEFDG@9AF4?ьAV 6G7?9J96V, ?97B64AV F4 L6<8>BDV;4?ьAV EF4?V, F69D8V EC?46<, 
>9D4@VKAV @4F9DV4?<, A48F69D8V @4F9DV4?<.  
1.1. ІAEFDG@9AF4?ьAV EF4?V  
�G7?9J96V VAEFDG@9AF4?ьAV EF4?V 6<>BD<EFB6GNFьEO 8?O 6<7BFB6?9AAO VAEFDG@9AFV6, 
O>V CD<;A4K9AV 8?O B5DB5>< @9F4?V6 ; A<;ь><@< L6<8>BEFO@< DV;4AAO (V = 10-15 

@/I6). �BD@< F69D8BEFV F4 B5?4EFь 6<>BD<EF4AAO 6G7?9J96<I VAEFDG@9AF4?ьA<I 
EF4?9= A46989AV 6 F45?. 1.1.  
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197 

�4?BDB;@VDA<= DV;4?ьA<= 
VAEFDG@9AF, E69D8?4, 
@VFK<><, DB;7BDF><, 
C?4L><, HD9;< 

#11, #11�, #12, #12�   

207 

!69D8?4, DB;69DF><, 
@VFK<><, C?4L><, HD9;< 

 

Примітка: �B 7DGC< 6<EB>BO>VEA<I 6V8ABEOFьEO @4D>< EF4?V ; ?VF9DBN �.  
 

               �G7?9J96V VAEFDG@9AF4?ьAV EF4?V CB74AB ;474DFB6GNFьEO, 6<@474NFь 
;4EFBEG64AAO CD< JьB@G 6<EB><I L6<8>BEF9= BIB?B8:9AAO, MB 6<>?<>4є 
CV86<M9A9 :B?B5?9AAO VAEFDG@9AF4 V A959;C9KAVEFь 6<A<>A9AAO FDVM<A.  
             �97B64AV VAEFDG@9AF4?ьAV EF4?V CB8V?ONFьEO A4 EF4?V A97?<5B>B7B 
CDB74DFB6G64AAO (@4DB> 13%, 11%$) V EF4?V 7?<5B>B7B CDB74DFB6G64AAO (@4DB> X, 
9%!, %��, %�!�) [�BD@< F69D8BEFV F4 B5?4EFь ;4EFBEG64AAO ?97B64A<I 
VAEFDG@9AF4?ьA<I 6G7?9J96<I EF4?9=].  
             �4=5V?ьLB7B DB;CB6EN8:9AAO 8?O 6<7BFB6?9AAO DV;4?ьAB7B VAEFDG@9AF4 
BFD<@4?< EF4?V @4DB> 9%!, %�� V %�!�. !F4?ь 9%! 6V8DV;AOєFьEO 8B5DBN 
CDB74DFB6G64AVEFN. �468O>< A4O6ABEFV >D9@AVN ;@9ALGєFьEO KGF?<6VEFь 8B 
;A96G7?9JN64AAO, ;59DV74єFьEO 5V?ьL 8DV5A4 ;9DA<EFVEFь, ;459;C9KGєFьEO 
DV6AB@VDA9 DB;CB8V?9AAO >4D5V8V6 (8<6. F45?. 1.2). 
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X 229  V;JV 
9%!  

241 

!69D8?4, DB;69DF><, @VFK<><, 
C?4L><, HD9;< 

%�� 255 �DBFO:><, 8B67V @VFK<>< 
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255 

�DG7?V C?4L><, DB;7BDF>< 
FBMB 

 

 

             (6<8>VEFь DV;4AAO VAEFDG@9AF4@< ; ?97B64ABW EF4?V CV86<MGєFьEO 6 1,2-1,4 

D4;< 6 CBDV6AOAAV ; VAEFDG@9AF4@< V; VAEFDG@9AF4?ьA<I 6G7?9J96<I EF4?9=, MB 
8B;6B?Oє 6<7BFB6?OF< ; JVєW EF4?V VAEFDG@9AF< 69?<>B7B 8V4@9FD4, 4 F4>B: A4DV;AV 
VAEFDG@9AF< ; 8DV5A<@ >DB>B@ DV;ь5<.  
            �V8@VAABN BEB5?<6VEFN EF4?V %�� є WW A9;A4KA9 :B?B5?9AAO CD< F9D@VKAV= 
B5DB5JV. "B@G 6BA4 6<>BD<EFB6GєFьEO 8?O 6<7BFB6?9AAO 8B67<I VAEFDG@9AFV6. 
�8A4> EF4?ь %�� @4є CV86<M9AG >4D5V8AG A9B8ABDV8AVEFь, CBA<:9A<= BCVD 
C?4EF<KA<@ 89HBD@4JVO@, MB A9 8B;6B?Oє D9>B@9A8G64F< WW 8?O VAEFDG@9AFV6, MB 
CD4JNNFь G 64:><I G@B64I.  
            (6<8>BDV;4?ьAV VAEFDG@9AF4?ьAV EF4?V CB8V?ONFьEO A4 EF4?V ABD@4?ьABW 
CDB8G>F<6ABEFV (@4DB>  18,  12,  9,  6�5 F4 VA.) V EF4?V CV86<M9ABW 
CDB8G>F<6ABEFV (@4DB>  6�5$�,  12$�,  9�5,  6�5�5 F4 VA.). # CBDV6AOAAV ; 
VAEFDG@9AF4@< ; 6G7?9J96<I V ?97B64A<I VAEFDG@9AF4?ьA<I EF4?9= VAEFDG@9AF< V; 
L6<8>BDV;4?ьA<I EF4?9= @4NFь 5V?ьL 6<EB>V F9C?BEFV=>VEFь (600-700 °!) V 
;ABEBEFV=>VEFь. &9 8B;6B?Oє 6 2,5-3 D4;< ;5V?ьLG64F< L6<8>VEFь DV;4AAO G 
CBDV6AOAAV ; VAEFDG@9AF4@< ; 6G7?9J96<I 45B ?97B64A<I EF4?9=. 
           �BD@< F69D8BEFV F4 B5?4EFь 6<>BD<EF4AAO BEAB6A<I @4DB> L6<8>BDV;4?ьA<I 
EF4?9= A46989AV 6 F45?. 1.3.  
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�?O KBDAB6<I V A4CV6K<EF<I 
VAEFDG@9AFV6 CD< B5DB5JV 
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�?O VAEFDG@9AFV6 CD< 
B5DB5JV 6<EB>B@VJA<I. 

:4DB@VJA<I V 
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EC?46V6 
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�?O VAEFDG@9AFV6 CD< 
B5DB5JV @4F9DV4?V6, MB 

@4NFь 45D4;<6AV 
6?4EF<6BEFV 



 

                      �D< B5DB5JV DV;4AAO@ 6<>BD<EFB6GNFь CBDBL>B6V L6<8>BDV;4?ьAV 
EF4?V  6�5$�-��,  12$2-��,  6�5�5-��1 F4 VA. �D< 6<>BD<EF4AAV 
CBDBL>B6BW @9F4?GD7VW 8<EC9DEAVEFь >4D5V8V6 6 EF4?OI 6<DBE?4 6 15-20 D4;V6 CD< 
CD<5?<;AB DV6AB@VDAB@G DB;CB8V?9AAV WI 6 B5'є@V @9F4?G, MB ECD<O?B 
CV86<M9AAN 6?4EF<6BEF9= V ;@9AL9AAN WI 4AV;BFDBCV=. �9D96474 CBDBL>B6<I 
EF4?9= CDBO6?OєFьEO G CV86<M9AAV CBDBL>B6<I L6<8>BDV;4?ьA<I EF4?9=, 
EFV=>VEFь VAEFDG@9AF4 CV86<MGєFьEO 6 1,5-2,0 D4;<, 4 6 69?<>B7454D<FA<I 
VAEFDG@9AFV6 8V4@9FDB@ CBA48 80 @@ - 8B 3-4 D4;V6 G CBDV6AOAAV ; 4A4?B7VKA<@ 
VAEFDG@9AFB@ V; EF4?V FD48<JV=AB7B ECBEB5G 6<DB5A<JF64.  
                   �4=5V?ьL D4JVBA4?ьAB CBDBL>B6V EF4?V 6<>BD<EFB6G64F< CD< 
B5DB5JV 64:>BB5DB5?N64A<I E>?48AB?97B64A<I @4F9DV4?V6 V @4F9DV4?V6, O>V 
@4NFь CV86<M9AG F69D8VEFь (HRC > 30), 4 F4>B: 8?O 6<7BFB6?9AAO 
69?<>B7454D<FA<I VAEFDG@9AFV6 8V4@9FDB@ CBA48 80 @@.  
                �EB5?<69 @VEJ9 E9D98 VAEFDG@9AF4?ьA<I @4F9DV4?V6, O>V 
6<7BFB6?ONFьEO @9FB8B@ CBDBL>B6BW @9F4?GD7VW, ;4=@4NFь >4D5V8AV EF4?V, 8B 
E>?48G O><I 6IB8<Fь ?97B64A4 @4FD<JO V C9D964:AB >4D5V8< F<F4AG ; @4EB6BN 
K4EF>BN 20-70 %. �4D5V8AV EF4?V @4NFь 6<EB>V F69D8VEFь (8B 86-88 HRA) V 
;ABEBEFV=>VEFь. �5?4EFь WI 6<>BD<EF4AAO - 89O>V 6<8< >VAJ96B7B VAEFDG@9AF4, 
CDBFO:><. �D< B5DB5JV 64:>BB5DB5?N64A<I @4F9DV4?V6 D9>B@9A8GNFьEO 
8<EC9DEV=AB F69D8VNKV L6<8>BDV;4?ьAV EC?46< ; F9@C9D4FGDBN B5DB5>< 8B 725 
°! CD< ;48B6V?ьA<I @9I4AVKA<I 6?4EF<6BEFOI.  
                   B;DB5?9AV 59;6B?ьHD4@B6V L6<8>BDV;4?ьAV EF4?V 9%! ��$���!" F4 
(X, ��$2�!"). �4 DV;4?ьA<@< 6?4EF<6BEFO@< 6BA< 6V8CB6V84NFь EF4?V  6�5, 
MB V 6<;A4K4є B5?4EFь WI 6<>BD<EF4AAO.  
�4 HBD@BN F4 DB;@VD4@< VAEFDG@9AF4?ьAV EF4?V 6<7BFB6?ONFьEO:  

 >B64AV >DG7?B7B V >648D4FAB7B C9D9DV;V6 ; 8V4@9FDB@ V DB;@VDB@ EFBDBA< 
>648D4F4 6V8CB6V8AB 6V8 40 8B 200 @@;  

 74DOK9>4F4AV >DG7?B7B C9D9DV;G 8V4@9FDB@ 6V8 5 8B 25 @@;  
 74DOK9>4F4AV >648D4FAB7B C9D9DV;G ; DB;@VDB@ EFBDBA< >648D4F4 6V8 5 8B 

260 @@;  
 E@G74@< 74DOK9>4F4AV F4 >B64AV ; DB;@VD4@< C9D9DV;G 6V8 3x12 8B 80x300 

@@;  
 >4?V5DB64AV >DG7?B7B C9D9DV;G 8V4@9FDB@ 6V8 3 8B 100 @@.  

�DV@ FB7B, 6G7?9J96V VAEFDG@9AF4?ьAV EF4?V CBEF46?ONFьEO O> CDB>4F G 6<7?O8V 
74DOK9>4F4AB7B L9EF<7D4AA<>4 ; DB;@VDB@ CV8 >?NK 6V8 3 8B 100 @@, EDV5?OA>< 
8V4@9FDB@ 6V8 0,2 8B 50 @@; ?97B64AV VAEFDG@9AF4?ьAV EF4?V - >648D4FAB7B 
C9D9DV;G ; DB;@VDB@ EFBDBA< 6V8 3 8B 100 @@, 4 F4>B: G 6<7?O8V EDV5?OA>< 
8V4@9FDB@ 6V8 0,2 8B 50 @@; L6<8>BDV;4?ьAV EF4?V - G 6<7?O8V EDV5?OA>< 
8V4@9FDB@ 6V8 1 8B 25 @@ V L4=5 8V4@9FDB@ 100-200 @@ V; ECV66V8ABL9AAO@ 
6<EBF< 8B 8V4@9FD4, MB 8BDV6ANє 0,8-1,3.  

            !F4?ь CBEF46?OєFьEO C4DFVO@<, MB E>?484NFьEO ; CDGF>V6, E@G7 B8AVєW 
C4DFVW C?46><, B8AB7B DB;@VDG V B8AB7B D9:<@G F9D@VKABW B5DB5><. �?<5<A4 
;A96G7?9JьB64AB7B L4DG 74DOK9>4F4ABW, >B64ABW F4 >4?V5DB64ABW 
L6<8>BDV;4?ьABW EF4?V A9 CB6<AA4 C9D96<MG64F< A4 EFBDBAG 0,5 @@ C?NE 1 % 
6V8 8V4@9FD4 >DG74, EFBDBA< >648D4F4, FB6M<A< E@G7<. �?<5<A4 



;A96G7?9JьB64AB7B L4DG 74DOK9>4F4ABW F4 >B64ABW ?97B64A<I EF4?9= A9 CB6<AA4 
C9D96<MG64F< 0,35-1,3 @@ 8?O 8V4@9FD4 6V8 4 8B 100 @@, 4 G >4?V5DB64AV= - 1,5 % 

6V8 8V4@9FD4, ;4 6<AOF>B@ EF4?V, ?97B64ABW >D9@AVє@, 8?O O>BW ;A96G7?9JьB64A<= 
L4D A9 CB6<A9A C9D96<MG64F< 2 % 6V8 8V4@9FD4. �?<5<A4 ;A96G7?9JьB64AB7B 
L4DG 74DOK9>4F4ABW F4 >B64ABW 6G7?9J96BW EF4?V 8V4@9FDB@ 6V8 6 8B 60 @@ A9 
CB6<AA4 C9D96<MG64F< 0,30-0,05 @@, 4 8?O 8V4@9FDV6 CBA48 60 @@ - 1,5 % 6V8 
69?<K<A< 8V4@9FD4. �?O 6EVI VAEFDG@9AF4?ьA<I EF4?9= A4 EDV5?OAJV 
;A96G7?9JьB64A<= L4D A9 8BCGE>4єFьEO. �AEFDG@9AF4?ьAV EF4?V CB6<AAV @4F< 
C96AG F9IAB?B7VKAVEFь. �B A4=5V?ьL EGFFє6<I F9IAB?B7VKA<I 6?4EF<6BEF9= 
VAEFDG@9AF4?ьA<I EF4?9= A9B5IV8AB 6V8A9EF< C?4EF<KAVEFь WI CD< 74DOKV= 
B5DB5JV (>B6>VEFь), KGF?<6VEFь 8B ;A96G7?9JN64AAO, B5DB5?N64AVEFь ?9;B6<@ 
VAEFDG@9AFB@ 6 EF4AV CBEF4K4AAO, L?VHG64AAO, 6V8EGFAVEFь EI<?ьABEFV 8B 
GF6BD9AAO FDVM<A CD< A4C4N64AAV, ;4FBKG64AAV F4 8B6B8JV FBMB.  
                 �G7?9J96V VAEFDG@9AF4?ьAV EF4?V 6 EF4AV CBEF4K4AAO @4NFь A<;ь>G 
F69D8VEFь. "B@G 6BA< 8B5D9 B5DB5?ONFьEO DV;4AAO@ V F<E>B@. �DBF9 6BA< 
6<@474NFь CD< ;474DFG64AAV 6<EB>G L6<8>VEFь BIB?B8:9AAO, MB B5G@B6?Nє 
CV86<M9A9 :B?B5?9AAO F4 A959;C9>G 6<A<>A9AAO FDVM<A.  
                �97B64AV VAEFDG@9AF4?ьAV EF4?V F4>B: 8B5D9 B5DB5?ONFьEO DV;4AAO@, 
@4NFь 69?<>G CDB74DFB6G64AVEFь, @9ALG KGF?<6VEFь 8B C9D97DV64AAO, AV: 
6G7?9J96V EF4?V. �4:?<64 6?4EF<6VEFь CD< CD4>F<KAB@G 6<>BD<EF4AAV 
L6<8>BDV;4?ьA<I EF4?9= - 6<EB>4 C?4EF<KAVEFь 6 VAF9D64?V F9@C9D4FGD 900-200 

°!. �?O BJVA>< C?4EF<KABEFV ;D4;>< V; L6<8>BDV;4?ьABW EF4?V CV8?O74NFь 
EF4F<KAB@G >DGK9AAN. �4 >D<F9DV= C?4EF<KABEFV CD<=@4єFьEO K<E?B ;4>DGK9Aь, 
O>9 6<FD<@Gє ;D4;B>. 

�9O>V F9IAB?B7VKAV 6?4EF<6BEFV 6G7?9J96<I V ?97B64A<I VAEFDG@9AF4?ьA<I 
EF4?9=.                                                                            
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 4D>4 EF4?V 
"5DB5>4 ?9;B6<@ 
VAEFDG@9AFB@ 

 

Ш?VHG64AAO 

�B5D KV 

#10, #10� 1,0 1,1 �B5D9 
#11, #11 � 0.9 0,9 �B5D9 
#12, #12� 0,8 0,9 �B5D9 
�%, 11%$ 1,0 1,1 �48B6V?ьA9 

X 0,5 0,9 �48B6V?ьA9 
9%! 0,5 0,9 �48B6V?ьA9 

I67, I6E7 0,5 0,8 �48B6V?ьA9 
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JN64AAO 

900 1100 1200 

 6�5 9,5 7,4 5,2 1,0 0,8 "4> �V86<M9A4 
 6�5�5 5,5 6,5 5,5 0,75 0,8 - - 

 9 9,3 6,3 4,5 1,30 0,4 - �48B6V?ьA4 
 9�5 6,1 6,1 5,7 0,85 0,4 - �V86<M9A4 
 9�10 6,0 7,9 6,1 0,75 0,4 - - 

 9�4�8 4,9 7,1 5,6 0,65 0,6 - - 

 

 12 6,3  5,5  5,0  1,20  0,8 �9 @9AL9 
AV: G  9 

 

�48B6V?ьA4  
 

 12 6,3  5,5  5,0  1,20  0,8  "9 :     "9 :  
 18 4,0  5,6  4,9  1,0  1,0  �V  "9 :  

 

Примітка: �?4EF<KAVEFь G- 0,628C, 89 C - K<E?B B59DFV6, A4 O>9 ;4>DGF<6EO 
;D4;B> CD< 8BE?V8:9AAV; Kv - >B9HVJVєAF B5DB5>< F69D8BEC?46A<@ DV;J9@ EF4?V 6 
EF4AV CBEF4K4AAO; �L - >B9HVJVєAF L?VHG64AAO EF4?V 6 F9D@VKAB B5DB5?9AB@G 
EF4AV.  
                  �9O>V F9IAB?B7VKAV 6?4EF<6BEFV A4=5V?ьL DB;CB6EN8:9A<I 
6G7?9J96<I V ?97B64A<I VAEFDG@9AF4?ьA<I EF4?9= A46989AV 6 F45?. 1.4, 4 
L6<8>BDV;4?ьA<I EF4?9= - 6 F45?. 1.5. 

1.2. &69D8V EC?46< 

 

                      �?O B5DB5>< @4F9DV4?V6 DV;4AAO@ 6<>BD<EFB6GNFь F69D8V EC?46< 
KBF<DьBI BEAB6A<I 7DGC: 6B?ьHD4@B>B54?ьFB6V, F<F4AB- 6B?ьHD4@B6V, 
F<F4ABF4AF4?B6B?ьHD4@B6V F4 59;6B?ьHD4@B6V.  
                     �B?ьHD4@B>B54?ьFB6V EC?46< E>?484NFьEO ; >4D5V8G 6B?ьHD4@G V 
>B54?ьFG. � CB;A4K9AAOI @4DB> F69D8<I EC?46V6 7DGC< �� J<HD4 6>4;Gє 
6V8EBF>B6<= ;@VEF >B54?ьFG. �4CD<>?48, 8B E>?48G EC?46G ��6 6IB8<Fь 6 % 
>B54?ьFG V 94 % >4D5V8G 6B?ьHD4@G. �?O 6<7BFB6?9AAO DV;4?ьAB7B VAEFDG@9AFG 
6<>BD<EFB6GNFь EC?46< ���, ����, ��4, ��6, ��6-�, ��6-��, ��8, ��10, 
��10-�, ��10-��. � CB;A4K9AV @4DB> 8DV5AB;9DA<EFB7B F69D8B7B EC?46G 
EF46<FьEO ?VF9D4 �, BEB5?<6B 8DV5AB;9DA<EF<I EC?46V6 (BEAB6A4 @4E4 ;9D9A 
>4D5V8G 6B?ьHD4@G @4є DB;@VD @9AL9 1 @>@) - ?VF9D< ��, 4 EC?46V6 ; 8B546>BN 
>4D5V8V6 IDB@G - ?VF9D4 X. �D< ;5V?ьL9AAV 6 EC?464I 6@VEFG >B54?ьFG @9:4 
@VJABEFV CD< ;7<AV ;DBEF4є 6V8 1176 ��4 G EC?46V ��� 8B 1470 ��4 G EC?46V 



��Ю-��. � FB= :9 K4E F69D8VEFь HRA ;@9ALGєFьEO 6V8 89,3 8B 88,5, FB@G 
EC?46 ��� ; @VAV@4?ьA<@ 6@VEFB@ >B54?ьFG, O> A4=5V?ьL ;ABEBEFV=><=, 4?9 
A4=@9AL @VJA<=, D9>B@9A8GєFьEO 8?O K<EFB6BW B5DB5><, 4 EC?46< ��8, ��10� V 
��Ю-�� - 8?O KBDAB6BW B5DB5><. !C?46< 7DGC< �� D9>B@9A8GNFьEO 
C9D964:AB 8?O B5DB5>< K46GAV6, >B?ьBDB6<I @9F4?V6, E>?BC?4EF<>V6. �6B- 

>4D5V8AV F69D8V EC?46< 7DGC< "� E>?484NFьEO ; >4D5V8V6 6B?ьHD4@G, F<F4AG V 
>B54?ьFB6BW ;6'O;>< (WC - "V! - !B). � CB;A4K9AAOI @4DB> F69D8<I EC?46V6 
7DGC< "� J<HD4 CVE?O ?VF9D< " 6>4;Gє 6V8EBF>B6<= 6@VEF >4D5V8V6 F<F4AG, 4 CVE?O 
?VF9D< � - 6V8EBF>B6<= 6@VEF >B54?ьFG. �4CD<>?48, EC?46 "15�6 6@VMGє 18 % 
>4D5V8V6 F<F4AG, 6 % >B54?ьFG V 79 % >4D5V8V6 6B?ьHD4@G. �?O 6<7BFB6?9AAO 
DV;4?ьAB7B VAEFDG@9AF4 6<>BD<EFB6GNFь EC?46< "30�4, "15�6, "14�8, "5�Ю, 
"5�12. �4=5V?ьL @VJA<@< V 6'O;><@< EC?464@< ; JVєW 7DGC< є EC?46<, 8B E>?48G 
O><I 6IB8<Fь A4=@9AL4 >V?ь>VEFь >4D5V8V6 F<F4AG. � CV86<M9AAO@ 6@VEFG 
BEF4AAVI @VJAVEFь F4 6'O;>VEFь EC?46V6 ;A<:GєFьEO, 4?9 ;DBEF4є WI F69D8VEFь, 
F9C?BEFV=>VEFь F4 EFV=>VEFь 8B ;ABLG64AAO. "B@G EC?46 "30�4 6<>BD<EFB6GNFь 
8?O K<EFB6B7B FBKVAAO ; @4?<@< A464AF4:9AAO@< A4 VAEFDG@9AF. !C?46< "5�10 
V "5�12 I4D4>F9D<;GNFьEO A4=5V?ьLBN @VJAVEFN F4 6'O;>VEFN V 
6<>BD<EFB6GNFьEO 8?O DB5BF< G 64:><I G@B64I G84DA<I A464AF4:9Aь CD< 
A9DV6AB@VDAB@G C9D9DV;V ;DV;G V C9D9D<6K4EFB@G DV;4AAV. !C?46< 7DGC< "� 
D9>B@9A8GNFьEO 7B?B6A<@ K<AB@ 8?O B5DB5>< EF4?9=.  
                         "69D8V EC?46< 7DGC< ""� ; 6@VEFB@ F4AF4?G E>?484NFьEO ; FDьBI 
BEAB6A<I H4;: F69D8B7B DB;K<AG >4D5V8V6 F<F4AG, 6B?ьHD4@G V F4AF4?G, 4 F4>B: 
>4D5V8G 6B?ьHD4@G V DB;K<AG A4 BEAB6V >B54?ьFG. � CB;A4K9AAOI @4DB> J<I 
F69D8<I EC?46V6 J<HD< CVE?O ?VF9D "" 6>4;GNFь A4 EG@4DA<= 6V8EBF>B6<= 6@VEF 
>4D5V8V6 F<F4AG V F4AF4?G, 4 CVE?O ?VF9D< � - 6V8EBF>B6<= 6@VEF >B54?ьFG. 
�4O6AVEFь 6 E>?48V EC?46V6 JVєW 7DGC< >4D5V8V6 F4AF4?G B5G@B6<?B ;A4KA9 
CV86<M9AAO WI @VJABEFV F4 6'O;>BEFV CD< 89O>B@G ;@9AL9AVEFV=>BEFV.  
                       �?O 6<7BFB6?9AAO DV;4?ьAB7B VAEFDG@9AF4, 6<>BD<EFB6GNFь EC?46< 
""7�12, ""8�6, ""10�8-�, ""20�9. �BA< D9>B@9A8GNFьEO 8?O 64:><I G@B6 
DV;4AAO ; 69?<><@< >B?<64AAO@< C9D9DV;G ;DV;G, 4 F4>B: 8?O C9D9D<6K4EFB7B 
DV;4AAO. �4=5V?ьL @VJA<@ є EC?46 ""7�12. !C?46 ""7�12 @4є IBDBL<= BCVD 8B 
C9D9C48V6 F9@C9D4FGD V GF6BD9AAO FDVM<A. �VA D9>B@9A8GєFьEO 8?O B5DB5>< 
EF4?V 6 A4=5V?ьL A9ECD<OF?<6<I G@B64I. !C?46 ""20�9 I4D4>F9D<;GєFьEO 
CV86<M9A<@ BCBDB@ 8B F9C?B6<I V @9I4AVKA<I J<>?B6<I A464AF4:9Aь V 
D9>B@9A8GєFьEO 8?O HD9;9DG64AAO 7?<5B><I C4;V6 6 EF4?96<I ;47BFB6>4I.  
                   �V 6EVI VEAGNK<I F69D8<I EC?46V6 EC?46< �� CD< B8A4>B6B@G 6@VEFV 
>B54?ьFG @4NFь 5V?ьL 6<EB>V G84DAG 6'O;>VEFь F4 @9:G @VJABEFV CD< ;7<AV, CD< 
CBA<:9AV= EFV=>BEFV J<I EC?46V6 8B B><E?9AAO F4 >BDB;VW.  4;B@ ; F<@, 6BA< 
@B:GFь CD< B5DB5JV DV;4AAO@ E>DVC?N64F<EO ;V EFDG:>BN. �5?4EFь 
6<>BD<EF4AAO DV;A<I @4DB> F69D8<I EC?46V6 A46989AB 6 F45?. 1.6.  
                  �9;6B?ьHD4@B6V F69D8V EC?46< A4 BEAB6V >4D5V8V6 V >4D5B- AVFD<8V6 
F<F4AG ; AV>9?9@B?V589AB6<@ ;'є8AG64?ьA<@ @4F9DV4?B@ 6V8DV;AONFьEO 6<EB>BN 
EFV=>VEFN 8B CD<C4?G, @4?<@ >B9HVJVєAFB@ F9DFO, CBA<:9ABN EI<?ьAVEFN 8B 
4879;VW, 4?9 @9ALBN @VJAVEFN, EI<?ьAVEFN 8B GF6BD9AAO FDVM<A CD< 
A4C4N64AAV. �BA< CB>4;GNFь IBDBLV D9;G?ьF4F< CD< A4CV6K<EFB6V= B5DB5JV 
>BAEFDG>JV=A<I EF4?9=, @V8V, AV>9?N. �?O 6<7BFB6?9AAO DV;4?ьAB7B VAEFDG@9AF4 
6<>BD<EFB6GNFь EC?46< ��"16 F4 "�20.  



                   �EV @4D>< F69D8<I EC?46V6 DB;CB8V?9AV ;4 @V:A4DB8ABN 
>?4E<HV>4JVєN (ISO) A4 7DGC< �, � F4  . !C?46< 7DGC< � CD<;A4K9AV 8?O 
B5DB5>< K46GAG V >B?ьBDB6<I @9F4?V6, MB 84NFь EFDG:>G A48?B@G, EC?46< 7DGC< 
� - 8?O 64:>BB5DB5?N64A<I @4F9DV4?V6, EC?46< 7DGC<   - 8?O B5DB5>< EF4?9=.  
�D<5?<;A4 6V8CB6V8AVEFь 6VFK<;AOA<I V ;4>BD8BAA<I @4DB> F69D8<I EC?46V6 
>?4E<HV>4JVW ISO A46989A4 6 F45?. 1.6 

                   

 

 

 

 

 
 

 

 

 

 

 

 



 B;DB5?9AV F4 BFD<@4?< DB;CB6EN8:9AAO EC?46< E9DVW �!. !FV=>VEFь DV;4?ьAB7B 
VAEFDG@9AF4 V; EC?46V6 �! G CBDV6AOAAV ;V EC?464@< 7DGC< �� V "� 6 1,5 D4;< 
6<M4. �4@VA9AV EC?464@< E9DVW �! EC?46< 7DGC< �� V "� A46989AV 6 F45?. 1.7.  

 

                                           4D>< F69D8B7B EC?46G E9DVW  % 

                                                                                                                     "45?<JO 1.7  
 4D>< F69D8B7B EC?46G 

!9DVW �! �4 ��!"B@ !9DVW �! �4 ��!"B@ 

�!301 ��� �!131 "5�10 

�!313 ��6 �!146 "5�12 

�!318 ��6 �!121 "14�8 

�!312 ��6� �!111 "15�6 

�!306 ��6-�� �!�01 "30�4 

�!212 ��6-�� �!1460 ""7�2�" 

�!321 ��8 �!221 ""10�8� 

�!347 ��8 �!2210 ""10�8��" 

�!241 ��8 �!137 ""20�9 
 

                     �8A<@ ; L?OIV6 CV86<M9AAO 9>EC?G4F4JV=A<I I4D4>F9D<EF<> 
F69D8<I EC?46V6 є A4A9E9AAO A4 DV;4?ьAG K4EF<AG VAEFDG@9AF4 FBA><I 
;ABEBEFV=><I CB>D<FFV6 A4 BEAB6V AVFD<8G F<F4AG, >4D5V8G F<F4AG, AVFD<8G 
@B?V589AG, B><E?G 4?N@VAVN. "B6M<A4 L4DG CB>D<FFO >B?<64єFьEO 6V8 0,005 8B 
0,2 @@. �BE?V8< CB>4;GNFь, MB FBA>V ;ABEBEFV=>V CB>D<FFO CD<;6B8OFь 8B 
;A4KAB7B ;5V?ьL9AAO EFV=>BEFV VAEFDG@9AF4.  
              �5?4EFV 6<>BD<EF4AAO DV;A<I @4DB> F69D8<I EC?46V6 A46989AV 6 F45?. 
1.8.  

 

 

 

 

 

 

 

 

 

 

 



"5?4EFV 6<>BD<EF4AAO F69D8<I EC?46V6 

                                                                                                             "45?<JO 1.8  
 

#B;A4K9AAO 
"5DB5?N64A<= 
@4F9DV4?. &<C 
EFDG:><, MB 
;AV@4єFьEO 

 

�<8 B5DB5><. '@B6< 
6<>BD<EF4AAO 

1 2 3 

�DGC4 DV;4AAO $ 

 

 �� 
 

!F4?ь. �?<6A4 EFDG:>4 
'<EFB69 FBKVAAO, DB;FBKG64AAO, 
DB;7BDF4AAO (6<EB>V FBKABEFV 
B5DB5>< F4 O>VEFь CB69DIAV 

6<DB5G) 
 

 

 10 

 

 

!F4?ь. �?<6A4 EFDG:>4 

"BKVAAO, 6 FB@G K<E?V CB 
>BCVDG, A4DV;4AAO DV;V, 

HD9;9DG64AAO, 
DB;E69D8?N64AAO, 
DB;FBKG64AAO 

 20 !F4?ь, >B6><= K46GA F4 
>B?ьBDB6V @9F4?<. 
�?<6A4 EFDG:>4 

"BKVAAO, 6 FB@G K<E?V CB 
>BCVDG, HD9;9DG64AAO, 

EFDG74AAO 

 

 

 25 

 

!F4?ь A9?97B64A4, 
A<;ь>B- V 

E9D98AьB?97B64A4 

$D9;9DG64AAO, 6 FB@G K<E?V 
7?<5B><I C4;V6, VALV 6<8< 
B5DB5><, CD< O><I G EC?46V 
CB6<A9A 5GF< 6<EB><= BCVD 
F9C?B6<@ V @9I4AVKA<@ 

A464AF4:9AAO@ 

 

 30 

!F4?ь, >B6><= K46GA. 
�?<6A4 EFDG:>4 

'BDAB69 FBKVAAO, 
HD9;9DG64AAO, EFDG74AAO. 

 B5BF4 6 A9ECD<OF?<6<I G@B64I 

 

 40 

�<F4 EF4?ь. 
�?<6A4 EFDG:>4 V 
EFDG:>4 A48?B@G 

'BDAB69 FBKVAAO, EFDG74AAO. 
 B5BF4 6 BEB5?<6B 

A9ECD<OF?<6<I G@B64I 

 

 

 50 

!F4?ь V; E9D98AьBN 
45B A<;ь>BN @VJAVEFN, 
; 8B546?9AAO@ CVE>G V 
D4>B6<A. �?<6A4 
EFDG:>4 V EFDG:>4 

A48?B@G 

"BKVAAO, EFDG74AAO, 8B654AAO ; 
BEB5?<6B 6<EB><@< 6<@B74@< 
8B @VJABEFV F69D8B7B EC?46G G 
;6'O;>G ; A9ECD<OF?<6<@< 
G@B64@< DB5BF<. �?O 

VAEFDG@9AFV6 E>?48ABW HBD@<. 
�DGC4 DV;4AAO � 

 

 

�10 

!F4?ь, 6 FB@G K<E?V 
4GEF9AVFA4, :4DB@VJA4, 
64:>B- B5DB5?N64A4, 
EC?46<, EVD<=, >B6><= V 

?97B64A<= K46GA. 
�?<6A4 EFDG:>4 V 

 

 

"BKVAAO, HD9;9DG64AAO 



EFDG:>4 A48?B@G 

 

 

�20 

!F4?ь, 6 FB@G K<E?V 
:4DB@VJA4, 

64:>BB5DB5?N64A4, 
EC?46<, EVD<= F4 
>B6><= K46GA<. 
�?<6A4 EFDG:>4 V 
EFDG:>4 A48?B@G 

 

 

"BKVAAO, HD9;9DG64AAO 

 

 

��� 

�GEF9AVFA4 EF4?ь, 
:4DB@VJAV, 

64:>BB5DB5?N64AV 
EF4?V V EC?46<, EVD<= V 

>B6><= K46GA<. 
�?<6A4 EFDG:>4 V 
EFDG:>4 A48?B@G 

 

"BKVAAO, HD9;9DG64AAO, 
EFDG74AAO.  B5BF4 6 

A9ECD<OF?<6<I G@B64I. 

 

 

 

�40 

 

�<;ь>B6G7?9J964 EF4?ь 

; A<;ь>BN @VJAVEFN, 
46FB@4FA4 EF4?ь F4 
VALV @4F9DV4?< V 

EC?46<. 
�?<6A4 EFDG:>4 

� EFDG:>4 A48?B@G. 

 

 

 

"BKVAAO, H4EBAA9 FBKVAAO, 
6V8DV;4AAO C9D964:AB A4 
69DEF4F4I- 46FB@4F4I 

 

�DGC4 DV;4AAO � 

 

 

 

�01 

!VD<= K46GA, 
C9D964:AB 6<EB>BW 
F69D8BEFV, 4?N@VAVє6V 
EC?46< ; 69?<><@ 
6@VEFB@ >D9@AVN, 
;474DFB64A4 EF4?ь, 

45D4;<6AV C?4EF@4E<, 
>9D4@V>4, E>?B. 

!FDG:>4 A48?B@G 

 

 

'<EFB69 FBKVAAO, DB;FBKG64AAO, 
HD9;9DG64AAO, L45DG64AAO 

 

�05 

�97B64AV K46GA<, 
;474DFB64AV EF4?V, 

>BDB;V=ABEFV=>V EF4?V 
F4 EC?46<. !FDG:>4 

A48?B@G 

 

'<EFB69 V A4CV6K<EFB69 FBKVAAO, 
DB;FBKG64AAO, DB;69DF4AAO, 

A4DV;4AAO DV;V 

 

 

��� 

!VD<= V >B6><= K46GA<, 
C9D964:AB CV86<M9ABW 
F69D8BEFV, ;474DFB64A4 
EF4?ь, 4?N@VAVє6V F4 

@V8AV EC?46<,- 
C?4EF@4E<, >9D4@V>4 

 

"BKVAAO, DB;FBKG64AAO, 
HD9;9DG64AAO, E69D8?G64AAO, 

L45DG64AAO 



 

 

�20 

!VD<= K46GA, >B?ьBDB6V 
@9F4?<, 45D4;<6A4 
CD9EB64A4 89D96<A4, 
C?4EF@4E<. !FDG:>4 

A48?B@G 

 

"BKVAAO, HD9;9DG64AAO, 
EFDG74AAO, E69D8?G64AAO, 

DB;FBKG64AAO 

 

 

��� 

!VD<= K46GA A<;ь>BW 
F69D8BEFV F4 @VJABEFV, 
EF4?ь A<;ь>BW @VJABEFV, 
89D96<A4, >B?ьBDB6V 
@9F4?<, C?4EF@4E<, 
MV?ьA4 89D96<A4. 
!FDG:>4 A48?B@G 

"BKVAAO, HD9;9DG64AAO, 
EFDG74AAO, E69D8?G64AAO. 
 B5BF4 6 A9ECD<OF?<6<I 

G@B64I*. �BCGEF<@V 69?<>V 
C9D98AV >GF< ;4FBKG64AAO 

VAEFDG@9AF4 

 

 

�40 

�B?ьBDB6V @9F4?<, 
89D96<A4, C?4EF@4E<. 
!FDG:>4 A48?B@G 

"BKVAAO, HD9;9DG64AAO, 
EFDG74AAO. �BCGEF<@V 69?<>V 
C9D98AV >GF< ;4FBKG64AAO 

VAEFDG@9AF4 
 

*  B5BF4 ;V ;@VAABN 7?<5<ABN DV;4AAO, ; C9D9D<6K4FBN CB84K9N, ; G84D4@<, 
6V5D4JVO@<, ; A4O6AVEFN ?<64DABW >VD>< V 45D4;<6A<@< 6>?NK9AAO@< 6 
B5DB5?N64AB@G @4F9DV4?V.  
 

Примітки:  
1. �ABEBEFV=>VEFь EC?46G CD< DV;4AAV V 8BCGEF<@4 L6<8>VEFь DV;4AAO 
;@9ALGєFьEO 6 A4CDO@>G 6V8 7DGC< 6<>BD<EF4AAO  ��, �10 V �01 8B 7DGC< 
6<>BD<EF4AAO  50, �40 V �40, 4 @VJAVEFь V 8BCGEF<@<= C9D9DV; ;DV;4AAO 
;5V?ьLGєFьEO ; FVєN : ;4>BAB@VDAVEFN.  
2. �B?VD @4D>G64AAO ;4?9:<Fь 6V8 7DGC< DV;4AAO:   - E<AV=; � - :B6F<=; � - 
K9D6BA<=.  
              "69D8V EC?46< 6<CGE>4NFьEO G 6<7?O8V A9C9D9FBKG64A<I 5474FB7D4AA<I V 
C9D9FBKG64A<I C?4EF<AB> DV;ABW HBD@<, F69D8BEC?46A<I ;47BFB6B> 8?O 
@BAB?VFAB7B @4?BDB;@VDAB7B VAEFDG@9AFG, 4 F4>B: G 6<7?O8V CBDBL>V6. 
  

1.3. $V;4?ьA4 >9D4@V>4 
               �?O B5DB5>< @4F9DV4?V6 DV;4AAO@ 6<>BD<EFB6GNFь B>E<8AG >9D4@V>G, 
8B E>?48G O>BW 6IB8<Fь 90 % �l2�3, ?97B64A<I 8B546B> >4D5V8V6 IDB@G, F<F4AG, 
6B?ьHD4@G, @B?V589AG F4 E>?48A<I >4D5V8V6 J<I @9F4?V6. &9 CV86<MGє @9:G 
@VJABEFV >9D4@V>< A4 ;7<A4AAO, 4?9 89MB ;@9ALGє WW F9C?BEFV=>VEFь V 
;ABEBEFV=>VEFь.  
                !GFFє6<@ A98B?V>B@ >9D4@V>< є WW 6<EB>4 >D<I>VEFь, A<;ь>4 G84DA4 
6'O;>VEFь F4 CB74A<= BCVD 8B J<>?VKA<I ;@VA F9C?B6B7B A464AF4:9AAO F4 G84DA<I 
@9I4AVKA<I A464AF4:9Aь. �EAB6AV @4D>< DV;4?ьABW >9D4@V>< A46989AV 6 F45?. 1.9. 

 

 



 

               V;4?ьAG >9D4@V>G 6<7BFB6?ONFь G 6<7?O8V C?4EF<AB> FD<7D4AABW, 
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