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А:BC0;ь=VABь B5<8 48A5@B0FVW 
!GK4EA<= DB;6<FB> 46V4JV=AB7B F4 9A9D79F<KAB7B @4L<AB5G8G64AAO I4D4>F9-

D<;GєFьEO A96C<AA<@ CV86<M9AAO@ F9@C9D4FGDAB-E<?B6<I A464AF4:9Aь A4 9?9@9-

AF< 74;BFGD5VAA<I 86<7GAV6 V 9A9D79F<KA<I GEF4AB6B>. �4 F4><I G@B6 ;459;C9K9AAO 

EF45V?ьA<I HV;<>B-@9I4AVKA<I F4 :4DB@VJA<I I4D4>F9D<EF<> ?<F<I 89F4?9= V; AV>9-

?96<I EGC9DEC?46V6 є 6<;A4K4?ьA<@ K<AA<>B@ A48V=ABEFV = D9EGDEG 6<DB5V6. 

�B84?ьL9 CV86<M9AAO 9>EC?G4F4JV=A<I I4D4>F9D<EF<> :4DB@VJA<I AV>9?9-

6<I EC?46V6 A4LFB6IGєFьEO A4 B5@9:9AAO, CB6'O;4AV ;V E>?48AVEFN WI 5474FB>B@CB-

A9AFAB7B ?97G64AAO. "B@G A4G>B6B B5ґDGAFB64A<@ є CV8IV8, ECDO@B64A<= A4 BCF<-

@V;4JVN F9IAB?B7VKA<I C4D4@9FDV6 6<C?46?9AAO, @B8<HV>G64AAO, B5DB5>< DB;C?46G 

F4 B5DB5>< 6<?<6B> 59; EGFFє6BW ;@VA< 54;B6B7B IV@VKAB7B E>?48G EC?46G. 

# JьB@G >BAF9>EFV 8<E9DF4JV=A4 DB5BF4, ECDO@B64A4 A4 6<DVL9AAO 64:?<6BW 

CD<>?48ABW F4 6B8ABK4E A4G>B6BW ;484KV − CV86<M9AAO DV6AO 6?4EF<6BEF9= 6V8CB6V-

84?ьA<I ?<F<I 6<DB5V6 V; :4DB@VJAB7B AV>9?96B7B EC?46G �!3�К-�� L?OIB@ 68BE-

>BA4?9AAO F9IAB?B7VW WI 6<7BFB6?9AAO, − є 59;C9D9KAB 4>FG4?ьABN. 

 

"FV=:0 >1ґ@C=B>20=>ABV =0C:>28E @57C;ьB0BV2, WE 4>AB>2V@=>ABV B0 =>28-
7=8 

1. �C9DL9 A4 BEAB6V F9BD9F<KA<I DB;D4IGA>V6 V; ;4EFBEG64AAO@ 6V8B@<I @9-

FB8<> 6<>BA4AB >B@C?9>E DB;D4IGA>B6B-4A4?VF<KA<I 8BE?V8:9Aь :4DB@VJAB7B AV-
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NFь =B7B EFDG>FGDAG F4 H4;B6G EF45V?ьAVEFь V CD4J9;84FAVEFь ;4 DV;A<I DV6AV6 ?97G-

64AAO, − F9@C9D4FGDAV I4D4>F9D<EF<><, 6@VEF ;@VJAN64?ьABW 74@4-LFD<I-H4;< (γ′), 

4 F4>B: @9:V >BDBF>BK4EABW F4 FD<64?BW @VJABEFV. 

�B JьB7B 6V8B@BEFV F4>B7B I4D4>F9DG @4?< ?<L9 HD47@9AF4DA<= I4D4>F9D.  B-

;D4IGA>B6V CB>4;A<>< G;7B8:GNFьEO ; 6V8B@<@< CD4>F<KA<@< 84A<@< = 6<@B74@< 

74?G;96B7B EF4A84DFG, MB CV8F69D8:Gє 8BEFB6VDAVEFь 6<>BD<EF4AB7B CV8IB8G. 

�89D:4AV D9;G?ьF4F< E6V8K4Fь CDB 8BEF4FAN EFDG>FGDAG EF45V?ьAVEFь EC?46G 

�!3�К-�� F4 =B7B CD<84FAVEFь 8B @B8<HV>G64AAO DV;A<@< >B@C?9>E4@< CD<E48B> 

V; @9FBN CB84?ьLB7B CV86<M9AAO HV;<>B-@9I4AVKA<I F4 9>EC?G4F4JV=A<I 6?4EF<6B-

EF9=. КDV@ FB7B, CV8F69D8:9AB >BD9>FAVEFь B5D4A<I C4D4@9FDV6 F9@C9D4FGD< V F<E>G 

CD< CDB6989AAV 74DOKB7B V;BEF4F<KAB7B CD9EG64AAO F4 F9D@VKABW B5DB5><. 

2. �FD<@4?< CB84?ьL<= DB;6<FB> A4G>B6B-CD4>F<KAV GO6?9AAO MB8B @B:?<-

6BEF9= 6<>BD<EF4AAO F9IAB?B7VKAB7B 6BDBFFO G E>?48V L<IF< CD< 6<C?46?9AAV 

EC?46G �!3�К-��. 

�B>4;4AB, MB 6<?<6><, 6<7BFB6?9AV ; 6<>BD<EF4AAO@ 50 % F9IAB?B7VKAB7B 6B-

DBFFO CVE?O CBC9D98AьB7B C9D9C?46G V 6<EB>BF9@C9D4FGDABW B5DB5>< DB;C?46G, CV-

E?O 74DOKB7B V;BEF4F<KAB7B CD9EG64AAO V EF4A84DFABW F9D@VKABW B5DB5>< 6V8CB6V84-

NFь 6<@B74@ 74?G;96B7B EF4A84DFG. 

# CDBJ9EV 74DOKB7B V;BEF4F<KAB7B CD9EG64AAO ?BC4FB> CD< F9@C9D4FGDV 

1210 °C V F<E>G 160 ��4 6V85G64єFьEO ;4?V>B6G64AAO @V>DBCBD F4 D<I?BF, DB;F4LB-

64A<I G 6AGFDVLAVI B5'є@4I @9F4?G, MB A9 6<IB8OFь A4 CB69DIAN 89F4?9=. �EF4AB-

6?9AB, MB CDB6989AAO 74DOKB7B V;BEF4F<KAB7B CD9EG64AAO C9D98 EF4A84DFABN F9D-

@VKABN B5DB5>BN CB;<F<6AB 6C?<64є A4 >B@C?9>E HV;<KA<I, @9I4AVKA<I F4 9>EC?G-

4F4JV=A<I 6?4EF<6BEF9= ?<F<I 6<DB5V6 V; :4DB@VJA<I AV>9?96<I EC?46V6, CD<;A4K9-

A<I 8?O 46V4JV=A<I V 9A9D79F<KA<I E<?B6<I GEF4AB6B>. 

3. �FD<@4?< CB84?ьL<= DB;6<FB> A4G>B6B-CD4>F<KAV GO6?9AAO MB8B @B:?<-

6BEF9= ;4EFBEG64AAO DV;A<I 6<8V6 @B8<HV>G64AAO CD< 6<C?46?9AAV EC?46G �!3�К-

��. 

�BE?V8:9AB 6<?<6><, @B8<HV>B64AV F4><@< 64DV4AF4@< CD<E48B>: G?ьFD48<E-

C9DEA<= CBDBLB> >4D5BAVFD<8G F<F4AG; VFDV=; VFDV= G >B@C?9>EV ; >4D5BAVFD<8B@ 
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F<F4AG 45B AVB5Vє@ ;4 DV;A<I ECV66V8ABL9Aь ?V74FGD< Ni-Y, EG@VLV F<F4AG ; >4D5B-

AVFD<8B@ F<F4AG F4 AVB5VN. 

%V@VKA<= E>?48, @9I4AVKAV F4 :4DB@VJAV 6?4EF<6BEFV ;D4;>V6 CVE?O 74DOKB7B 

V;BEF4F<KAB7B CD9EG64AAO V EF4A84DFABW F9D@VKABW B5DB5>< є ;48B6V?ьA<@< ;4 6EV@4 

64DV4AF4@< V 6V8CB6V84NFь 6<@B74@ �!" 1.90.126-85. �V>DBEFDG>FGD4 є I4D4>F9D-

ABN 8?O ABD@4?ьAB F9D@BB5DB5?9AB7B EF4AG EC?46G: >4D5V8< F4 >4D5BAVFD<8< 6<8V-

?ONFьEO G 6<7?O8V 8<E>D9FA<I 7?B5G?ODA<I K4EF<AB>, C9D964:AB DV6AB@VDAB DB;CB-

8V?9A<I 6 B5'є@V @9F4?G. 

�4=>D4MV D9;G?ьF4F< ;459;C9KGє >B@C?9>EA9 @B8<HV>G64AAO VFDVє@ V >4D5BAV-

FD<8B@ F<F4AG CD< F4><I >BAJ9AFD4JVOI CD<E48B>: EG@VL F<F4AG ; >4D5BAVFD<8B@ 

F<F4AG − 0,075 %, ?V74FGD4 Ni-Y − 0,136 %. &9= 64DV4AF @B8<HV>G64AAO ;G@B6?Nє 

CB8DV5A9AAO ;9DA4, DV6AB@VDA<= DB;CB8V? >4D5V8V6 V >4D5BAVFD<8V6 6 B5'є@V @9F4?G, 

4 F4>B: HBD@G64AAO FBA><I @9: ;9D9A ; >4D5V84@< C9D964:AB DB;@VDB@ A9 5V?ьL9 

3 @>@. �4;A4K9AV EFDG>FGDAV ;@VA<, BK96<8AB, = ;G@B6<?< CV86<M9AAO G84DABW 6'O;-

>BEFV 8B 58,8 �:/E@². 

 

"FV=:0 7<VABC 48A5@B0FVW, WW 7025@H5=VABь B0 4>B@8<0==O ?@8=F8?V2 0:0-

45<VG=>W 4>1@>G5A=>ABV.  >20 B0 AB8;ь 28:;045==O @57C;ьB0BV2 

�<E9DF4JVO �?9A< �4G@<> 6<>BA4A4 89D:46ABN @B6BN V 6V8CB6V84є 6<@B74@, 

MB 6<EG64NFьEO 8B A4G>B6<I >64?VHV>4JV=A<I CD4Jь.  B5BF4 6V8;A4K4єFьEO E<EF9@-

AVEFN CB5G8B6<, ?B7VKABN CBE?V8B6AVEFN 6<>?48G @4F9DV4?G F4 G;7B8:9AVEFN ;4EFB-

EB64A<I @9FB8<KA<I CV8IB8V6. # 8BE?V8:9AAV CBE?V8B6AB 6<E6VF?9AB 6EV 9F4C< A4G-

>B6BW DB5BF< − 6V8 4A4?V;G EGK4EA<I ?VF9D4FGDA<I 8:9D9? 8B 9>EC9D<@9AF4?ьAB7B 

CV8F69D8:9AAO = CD4>F<KAB7B 6<CDB5B6G64AAO B89D:4A<I D9;G?ьF4FV6. 

�5EO7 8<E9DF4JVW EF4AB6<Fь 122 EFBDVA><. !FDG>FGD4 6>?NK4є 6EFGC, C'OFь DB-

;8V?V6, ;474?ьAV 6<EAB6><, EC<EB> 6<>BD<EF4A<I 8:9D9? (116 A4=@9AG64Aь) F4 864 

8B84F><.  B5BF4 @VEF<Fь 35 D<EGA>V6 V 23 F45?<JV, MB ;459;C9KGNFь A4BKAVEFь V CV8-

F69D8:GNFь 8BEFB6VDAVEFь A46989A<I D9;G?ьF4FV6. 

�<@B7< 4>489@VKABW 8B5DBK9EABEFV 8BFD<@4AB 6 CB6AB@G B5EO;V: GEV ;4CB;<-

K9AV CB?B:9AAO EGCDB6B8:GNFьEO A4?9:A<@< CBE<?4AAO@<, BEAB6AV D9;G?ьF4F< 
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BCG5?V>B64AB G H4IB6<I 6<84AAOI V 4CDB5B64AB A4 A4G>B6<I ;4IB84I. �8B5G64K>4 

KVF>B 6<;A4K4є BEB5<EF<= 6A9EB> G CDB6989A9 8BE?V8:9AAO, 4 6<>BD<EF4AAO ?VF9D4-

FGDA<I 8:9D9? є >BD9>FA<@ F4 4D7G@9AFB64A<@. 
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�EFGCA4 K4EF<A4 CV87BFB6?9A4 6V8CB6V8AB 8B GEF4?9A<I 6<@B7 8B 8<E9DF4JV=-

A<I 8BE?V8:9Aь. �BA4 6<DV;AOєFьEO ?B7VKAVEFN, EFDG>FGDABN 6CBDO8>B64AVEFN F4 

A4?9:A<@ DV6A9@ A4G>B6B7B B5ґDGAFG64AAO. 

# 6EFGCV DB;>D<FB 4>FG4?ьAVEFь F9@<, 6<;A4K9AB WW ;6'O;B> V; A4G>B6<@< CDB-

7D4@4@< = F9@4F<KA<@< C?4A4@<, EHBD@G?ьB64AB @9FG F4 ;4684AAO 8BE?V8:9AAO, 

B5'є>F V CD98@9F DB5BF<. �>D9E?9AB ;4EFBEB64AV @9FB8<, A46989AB CB?B:9AAO A4G-

>B6BW AB6<;A< F4 CD4>F<KABW JVAABEFV D9;G?ьF4FV6, 6V8;A4K9AB BEB5<EF<= 6A9EB> ;8B-

5G64K>< = CV8F69D8:9AB 8BEF4FAVEFь 4CDB54JVW D9;G?ьF4FV6. 

$BD@G?N64AAO є KVF><@< F4 6;4є@BG;7B8:9A<@<, 6<>?48 6V8CB6V84є ABD@4@ 

A4G>B6B7B EF<?N. "9>EF DB;D4IB64A<= A4 H4IV6JV6 G 74?G;V @9F4?GD7VW = EF6BDNє A4-

?9:A9 CV8ґDGAFO 8?O ECD<=AOFFO ;@VEFG A4EFGCA<I DB;8V?V6. 

 

$>74V; 1. %CG0A=V <0B5@V0;8 V B5E=>;>3VG=V ?@>F5A8 283>B>2;5==O ;8B8E 

45B0;59 4;O 02V0FV9=>3> B0 5=5@35B8G=>3> <0H8=>1C4C20==O 

# C9DLB@G DB;8V?V ;8V=EA9AB ґDGAFB6A<= B7?O8 A4G>B6<I CG5?V>4JV=, CD<E6O-

K9A<I EGK4EA<@ @4F9DV4?4@ V F9IAB?B7VO@ 6<DB5A<JF64 ?<F<I 89F4?9=, ;B>D9@4 ?B-

C4FB> 74;BFGD5VAA<I 86<7GAV6. �46989AB G;474?ьA9AG I4D4>F9D<EF<>G :4DB@VJA<I 

AV>9?96<I EC?46V6, MB ;4EFBEB6GNFьEO 6 46V4JV=AB@G F4 9A9D79F<KAB@G @4L<AB5G-

8G64AAV. �DB4A4?V;B64AB BEB5?<6BEFV 6<EB>BF9@C9D4FGDABW B5DB5>< DB;C?46V6, @9-

FB8< @B8<HV>G64AAO, 4 F4>B: F9IAB?B7VKAV ECBEB5< CB?VCL9AAO EFDG>FGD< F4 6?4E-

F<6BEF9= 6<?<6>V6. �A4KAG G647G CD<8V?9AB @B:?<6BEFV 6<>BD<EF4AAO F9IAB?B7VK-

AB7B 6BDBFFO G E>?48V L<IF<. 

 B;8V? ?B7VKAB EFDG>FGDB64A<= V CB8V?9A<= A4 CV8DB;8V?<, MB ;459;C9KGє ;DG-

KAVEFь ECD<=AOFFO @4F9DV4?G. �<>?48 є CBE?V8B6A<@, A4G>B6B 6<64:9A<@ V F9IAVKAB 

>BD9>FA<@. 
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$>74V; 2.  0B5@V0;8 B0 <5B>48:8 4>A;V465=ь 

# 8DG7B@G DB;8V?V A46989AB I4D4>F9D<EF<>G B5'є>F4 8BE?V8:9AAO − :4DB@VJ-

AB7B AV>9?96B7B EC?46G �!3�К-�� − F4 BC<E4AB >B@C?9>E ;4EFBEB64A<I @9FB8<>. 

�?O 6<;A4K9AAO CB>4;A<>V6 EFDG>FGDABW F4 H4;B6BW EF45V?ьABEFV, 4 F4>B: BJVAN-

64AAO CD4J9;84FABEFV EC?46G ;4 DV;A<I DV6AV6 ?97G64AAO 6<>BD<EF4AB 6V8B@V DB;D4-

IGA>B6B-4A4?VF<KAV @9FB8<, ;B>D9@4 >B@C?9>EAG @9FB8<>G, DB;DB5?9AG 6 �# «�4-

CBDV;ь>4 CB?VF9IAV>4». �<C?46?9AAO EC?46V6 ;8V=EAN64?< G 64>GG@AV= VA8G>JV=AV= 

GEF4AB6JV #��$-3� V; ;4EFBEG64AAO@ EGK4EA<I ECBEB5V6 6<EB>BF9@C9D4FGDABW B5-

DB5>< DB;C?46G F4 @B8<HV>G64AAO. 

�BE?V8:9AAO BIBC?N64?< 6<;A4K9AAO IV@VKAB7B E>?48G, 4A4?V; @4>DB- V @V>-

DBEFDG>FGD<, BJVAN64AAO @9I4AVKA<I V :4DB@VJA<I 6?4EF<6BEF9=, FD<64?BW @VJAB-

EFV, 4 F4>B: 6<CDB5G64AAO ?BC4FB> A4 ;7<A. �?4EF<6BEFV ;D4;>V6 6<;A4K4?< CVE?O 74-

DOKB7B V;BEF4F<KAB7B CD9EG64AAO F4 EF4A84DFABW F9D@VKABW B5DB5><. �V8ABEA4 CB-

I<5>4 6<@VDN64Aь A9 C9D96<MG64?4 5 %, MB E6V8K<Fь CDB A48V=AVEFь B89D:4A<I 

9>EC9D<@9AF4?ьA<I D9;G?ьF4FV6. 

 

$>74V; 3. $>7@0EC=>: AB@C:BC@=>W AB01V;ь=>ABV A?;02C �%3��-ВІ 

# FD9FьB@G DB;8V?V CD98EF46?9AB D9;G?ьF4F< DB;D4IGA>B6B-4A4?VF<KAB7B BJV-

AN64AAO EFDG>FGDABW F4 H4;B6BW EF45V?ьABEFV EC?46G �!3�К-��. �<;A4K9AB >?N-

KB6V C4D4@9FD<, MB I4D4>F9D<;GNFь =B7B CD4J9;84FAVEFь ;4 DV;A<I DV6AV6 ?97G64AAO, 

;B>D9@4 F9@C9D4FGDAV I4D4>F9D<EF<><, 6@VEF ;@VJAN64?ьABW γ′-H4;<, @9:V >BDBF>B-

K4EABW F4 FD<64?BW @VJABEFV. 

�89D:4AV CB>4;A<>< G;7B8:GNFьEO ; 6<@B74@< ABD@4F<6ABW 8B>G@9AF4JVW F4 

6V8B@<@< 9>EC9D<@9AF4?ьA<@< 84A<@<, MB CV8F69D8:Gє 8BEFB6VDAVEFь CDB6989A<I 

DB;D4IGA>V6. �B6989AB >BD9>FAVEFь B5D4A<I C4D4@9FDV6 F9@C9D4FGD< F4 F<E>G CV8 

K4E ��� V F9D@VKABW B5DB5><.  B;D4IGA>4@< CV8F69D8:9AB 8BEF4FAN EFDG>FGDAG EF4-

5V?ьAVEFь V CD<84FAVEFь EC?46G �!3�К-�� 8B CDB6989AAO BC9D4JVW 8B84F>B6B7B @B-

8<HV>G64AAO 6 L<DB>B@G 8V4C4;BAV >BAJ9AFD4JV= CD<E48B>. 
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$>74V; 4. В83>B>2;5==O ;>?0B>: V7 28:>@8AB0==O< 50 % 2>@>BBO C H8EBV 
# K9F69DFB@G DB;8V?V A46989AB D9;G?ьF4F< 8BE?V8:9AAO O>BEFV ?BC4FB>, 6<7B-

FB6?9A<I V; 6<>BD<EF4AAO@ 50 % F9IAB?B7VKAB7B 6BDBFFO CVE?O CBC9D98AьB7B C9D9-

C?46G F4 6<EB>BF9@C9D4FGDABW B5DB5>< DB;C?46G. �VE?O ��� V EF4A84DFABW F9D@VKABW 

B5DB5>< B89D:4AV 6<DB5< 6V8CB6V84NFь 6EF4AB6?9A<@ ABD@4F<6A<@ 6<@B74@. 

�V>DBEFDG>FGD4 ?BC4FB> 6V8CB6V84є EFDG>FGDV ABD@4?ьAB F9D@BB5DB5?9AB7B 

EC?46G �!3�К-��. # CDBJ9EV ��� 6V85G64єFьEO 9H9>F<6A9 GEGA9AAO 6AGFDVLAVI @V-

>DB89H9>FV6; DB;@VD< ;4?<L>B6<I @V>DBCBD EGFFє6B ;@9ALGNFьEO CBDV6AOAB ; ?<-

F<@ EF4AB@. �9I4AVKAV F4 :4DB@VJAV 6?4EF<6BEFV C9D95G64NFь G @9:4I ABD@4F<6-

A<I ;A4K9Aь. �V8F69D8:9AB 8BJV?ьAVEFь 6<>BD<EF4AAO 50 % F9IAB?B7VKAB7B 6BDBFFO 

G L<IFV ;4 G@B6< CBC9D98AьB7B C9D9C?46G F4 B5B6'O;>B6B7B ;4EFBEG64AAO ���. 

 

$>74V; 5.  >48DV:C20==O A?;02C �%3��-ВІ 

# C'OFB@G DB;8V?V 8BE?V8:9AB 6C?<6 DV;A<I 64DV4AFV6 @B8<HV>G64AAO EC?46G 

A4 =B7B EFDG>FGDG F4 6?4EF<6BEFV. �<6K9AB 9H9>F<6AVEFь ;4EFBEG64AAO >4D5BAVF-

D<8G F<F4AG, VFDVN, 4 F4>B: WI >B@C?9>EA<I CBє8A4Aь @V: EB5BN V ; AVB5Vє@. 

�EF4AB6?9AB, MB >B@C?9>EA9 @B8<HV>G64AAO ;459;C9KGє A4=>D4MV D9;G?ь-

F4F<: ECBEF9DV74єFьEO CB8DV5A9AAO ;9DA4, DV6AB@VDA<= DB;CB8V? >4D5V8V6 V >4D5BAVF-

D<8V6, HBD@G64AAO EF45V?ьABW ?<FBW EFDG>FGD<. �4=5V?ьL 9H9>F<6A<@ 6<O6<?BEO 

>B@C?9>EA9 @B8<HV>G64AAO VFDVє@ F4 >4D5BAVFD<8B@ F<F4AG G 6<;A4K9A<I BCF<@4-

?ьA<I >BAJ9AFD4JVOI, MB ;G@B6<?B EGFFє69 CV86<M9AAO @9I4AVKA<I V :4DB@VJA<I 

I4D4>F9D<EF<>, ;B>D9@4 G84DABW 6'O;>BEFV 8B 58,8 �:/E@². 

 

�030;ь=V 28A=>2:8 

�B64 CV8EG@>B6B7B DB;8V?G є F9IAVKAB FBKABN = 6<FD<@4ABN G 6V8CB6V8AB@G 

EF<?V. КB:9A CGA>F 6<EAB6>V6 є KVF><@, ;469DL9A<@ F69D8:9AAO@, MB 59;CBE9D98-

AьB ґDGAFGєFьEO A4 @4F9DV4?V CBC9D98AVI DB;8V?V6. 

�4 D9;G?ьF4F4@< CDB6989A<I 8BE?V8:9Aь 8?O CD4>F<KAB7B 6<>BD<EF4AAO D9-

>B@9A8B64AB F9IAB?B7VKA<= CDBJ9E 6<7BFB6?9AAO 6V8CB6V84?ьA<I 6<?<6>V6 8?O 

46V4JV=AB7B V 9A9D79F<KAB7B @4L<AB5G8G64AAO V; :4DB@VJAB7B AV>9?96B7B EC?46G 
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�!3�К-��. �DBJ9E 6>?NK4є F4>V CBE?V8B6AV BC9D4JVW: 6<EB>BF9@C9D4FGDA4 B5DB5>4 

DB;C?46G; >B@C?9>EA9 @B8<HV>G64AAO VFDVє@ V >4D5BAVFD<8B@ F<F4AG ; BCF<@4?ь-

A<@< >BAJ9AFD4JVO@< CD<E48B>: EG@VL F<F4AG ; >4D5BAVFD<8B@ F<F4AG − 0,075 %, 

?V74FGD4 Ni-Y − 0,136 %; 74DOK9 V;BEF4F<KA9 CD9EG64AAO CD< F9@C9D4FGDV 1210 °C V 

F<E>G 160 ��4; F9D@VKA4 B5DB5>4 7BFB6<I 6<?<6>V6 ;4 EF4A84DFA<@ D9:<@B@: 7B-

@B79AV;4JVO CD< F9@C9D4FGDV 1210 ± 10 °C CDBFO7B@ 4 7B8<A G ;4I<EAV= 4F@BEH9DV.  

�474?B@ 8<E9DF4JV=A4 DB5BF4 є ;469DL9A<@, E4@BEFV=A<@ V JV?VEA<@ A4G>B6<@ 

8BE?V8:9AAO@, 6<>BA4A<@ A4 A4?9:AB@G F9BD9F<KAB@G F4 9>EC9D<@9AF4?ьAB@G DV-

6AV. !F<?ь 6<>?489AAO 6V8CB6V84є 6<@B74@ A4G>B6BW >B@GAV>4JVW, @4F9DV4? CB84AB 

?B7VKAB, 4D7G@9AFB64AB V F9IAVKAB 7D4@BFAB. 

 

"?@8;N4=5==O @57C;ьB0BV2 48A5@B0FV9=>W @>1>B8 

 9;G?ьF4F< 8<E9DF4JV=AB7B 8BE?V8:9AAO BCG5?V>B64AB 6 8 A4G>B6<I EF4FFOI, 

V; O><I 4 EF4FFV DB;@VM9AB G 6<84AAOI, MB 6IB8OFь 8B @V:A4DB8A<I A4G>B6B-@9FD<-

KA<I 54; Scopus F4 Web of Science; 4 EF4FFV − G A4G>B6<I H4IB6<I 6<84AAOI #>D4WA<. 

�CDB54JVN D9;G?ьF4FV6 CDB6989AB A4 8 @V:A4DB8A<I >BAH9D9AJVOI, 2 ; O><I VA89>-

EGNFьEO 6 A4G>B6B-@9FD<KAV= 54;V 84A<I SCOPUS. 

�V8 K4E CV87BFB6>< 8<E9DF4JV=AB7B 8BE?V8:9AAO ;8B5G64K>4 8BFD<@G64?4EO 

CD<AJ<CV6 4>489@VKABW 8B5DBK9EABEFV. �W A4G>B6V CG5?V>4JVW ґDGAFGNFьEO A4 C9D96V-

D9A<I 8:9D9?4I VAHBD@4JVW F4 6<E6VF?NNFь D9;G?ьF4F< BEB5<EF<I 8BE?V8:9Aь. #EV 

6<EAB6>< = A4G>B6V CB?B:9AAO, CD98EF46?9AV 8B ;4I<EFG, є VAF9?9>FG4?ьABN 6?4EAV-

EFN 46FBD><. # CG5?V>4JVOI 89F4?ьAB 6<>?489AB BEAB6AV A4G>B6V ;8B5GF><, DB;>D<FV 

6 8<E9DF4JVW. 

!54>;V:8 B0 70C2065==O 

1. �9 B5ґDGAFB64AB 6<5VD K4EF>< F9IAB?B7VKAB7B 6BDBFFO G L<IFV A4 DV6AV 

50 % CD< 6<C?46?9AAV 8BE?V8AB7B @9F4?G G FD9FьB@G DB;8V?V. �4:4AB A469EF< >D<-

F9DVW, O><@< >9DG64?4EO 46FBD>4 CD< 6<;A4K9AAV JьB7B ;A4K9AAO. 

2. # DB5BFV 6V8EGFAO >V?ь>VEA4 BJVA>4 CBD<EFBEFV ?BC4FB> G ?<FB@G EF4AV F4 

;4?<L>B6BW CBD<EFBEFV CVE?O ���, MB A9 8B;6B?Oє 6 CB6AV= @VDV BJVA<F< 9H9>F<6-

AVEFь ;4EFBEB64AB7B D9:<@G 74DOKB7B V;BEF4F<KAB7B CD9EG64AAO. 
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3. �4EFBEB64A4 @9FB8<>4 6<;A4K9AAO >GF4 ;7<AG 6V8CB6V8AB 8B �!"# ISO 

7438:2005 «�9F4?96V @4F9DV4?<. �<CDB5G64AAO A4 ;7<A» C9D9854K4є 6<>BD<EF4AAO 

;D4;>V6 EFDB7B 6<;A4K9A<I 79B@9FD<KA<I DB;@VDV6 V HBD@<. �BFD95Gє CBOEA9AAO 

CD46B@VDAVEFь ;4EFBEG64AAO JVєW @9FB8<>< 8?O 6<CDB5G64AAO A4FGDA<I ?<F<I ?BC4-

FB>. 

4. # F9>EFV 8<E9DF4JVW A9 6>4;4AB 8V4C4;BA DB;@VDV6 K4EF<AB> G?ьFD48<EC9DE-

AB7B CBDBL>G >4D5BAVFD<8G F<F4AG, 6<>BD<EF4AB7B 8?O @B8<HV>G64AAO 8BE?V8AB7B 

EC?46G, MB GE>?48ANє 6V8F6BD9AAO F9IAB?B7VKAB7B CDBJ9EG. 

5. # F9>EFV 8<E9DF4JVW CB89>G8< ;GEFDVK4NFьEO A48@VDAB GE>?48A9AV E<AF4>-

E<KAV >BAEFDG>JVW F4 B>D9@V 6<C48>< A9G;7B8:9ABEFV 6V8@VA>B6<I HBD@ G D9K9AAOI, 

MB C96ABN @VDBN ;A<:Gє O>VEFь A4G>B6B7B 6<>?48G. 

�4;A4K9AV ;4G64:9AAO A9 є EGFFє6<@< V A9 CD<@9ALGNFь A4G>B6BW F4 CD4>F<-

KABW JVAABEFV 8BE?V8:9AAO, A9 6C?<64NK< 6 JV?B@G A4 CB;<F<6A9 6D4:9AAO 6V8 8<-

E9DF4JV=ABW DB5BF<, CB84ABW 8B ;4I<EFG. 

 

В8A=>2>: ?@> 48A5@B0FV9=C @>1>BC 

�<E9DF4JV=A4 DB5BF4 �?9A< �4G@<> є ;469DL9A<@, E4@BEFV=A<@ 8BE?V8:9A-

AO@, MB 6V8CB6V84є 6<@B74@ 8B DB5VF A4 ;8B5GFFO A4G>B6B7B EFGC9AO 8B>FBD4 HV?B-

EBHVW. �BA4 6<DVLGє 4>FG4?ьAG VA:9A9DAB-A4G>B6G ;484KG − 68BE>BA4?9AAO F9IAB-

?B7VKAB7B CDBJ9EG 6<7BFB6?9AAO ?<F<I 89F4?9= 8?O 46V4JV=AB7B F4 9A9D79F<KAB7B 

@4L<AB5G8G64AAO V; :4DB@VJA<I AV>9?96<I EC?46V6. �D98EF46?9AV D9;G?ьF4F< @4-

NFь A4G>B6G AB6<;AG, F9BD9F<KAG V CD4>F<KAG JVAAVEFь, MB CV8F69D8:9AB CG5?V>4-

JVO@< G H4IB6<I 6<84AAOI, 4CDB54JVєN A4 @V:A4DB8A<I A4G>B6<I ;4IB84I V 6<DB5-

A<K<@ 6<CDB5B6G64AAO@. �<E9DF4JV=A4 DB5BF4 6V8CB6V84є 6<@B74@ K<AAB7B ;4>B-

AB846EF64 #>D4WA<, C9D9854K9A<@ G CC. 6–9 «�BDO8>G CD<EG8:9AAO EFGC9AO 8B>-

FBD4 HV?BEBHVW F4 E>4EG64AAO DVL9AAO D4;B6BW EC9JV4?V;B64ABW 6K9ABW D48< ;4>?48G 

6<MBW BE6VF<, A4G>B6BW GEF4AB6< CDB CD<EG8:9AAO 8B>FBD4 HV?BEBHVW», ;4F69D8:9-

AB7B �BEF4AB6BN К45VA9FG �VAVEFDV6 #>D4WA< 6V8 12 EVKAO 2022 D. № 44. 




