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64:AOI 6 5<B?B7<K9E>B@ BFABL9A<< 69M9EF6, CBEFGC?9A<9 >BFBDOI 6 BD74A<;@ E 8DG7<@< C<M96O@< CDB8G>F4@< B7D4A<K9AB 
<?< A96B;@B:AB. ЭК%&$АК& К$А%���� �И�А - эFB AB6O= CD9C4D4F, CDB<;6989AAO= A4 BEAB69 >D4EAB7B 6<A4, 
<;7BFB6?9AAB7B CB >4I9F<AE>B= F9IAB?B7<<. ЭF4 GA<>4?PA4S F9IAB?B7<S, >B784 CD< <;7BFB6?9A<< 6<A4 <ECB?P;GRFES 6E9 K4EF< 
S7B8O < 7D95A< 6<AB7D484, 6 BF?<K<9 BF 96DBC9=E>B7B ECBEB54 CD<7BFB6?9A<S 6<A4, CB;6B?S9F EBID4A<FP 6 1,5-2 D4;4 5B?PL9 
5<B?B7<K9E>< 4>F<6AOI 69M9EF6. 
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�D9C4D4F EB89D:<F CB?<H9AB?PAO9 EB98<A9A<S, >BFBDO9 CD98EF46?9AO H9AB?B6O@< ><E?BF4@<, H?46BAB<84@< (>69DJ9F<A, 
DGF<A); 4AFBJ<4AO, >4F9I<AO, CDB4AFBJ<4A<8<AO, D9;69D4FDB? < 8D. КDB@9 FB7B, @<>DB < @4>DBQ?9@9AFO, A9;4@9A<@O9 
4@<AB><E?BFO: FD9BA<A, 64?<A, @9F<BA<A, FD<CFBH4A, 4?4A<A, <;B?9=J<A, ?<;<A; 6<F4@<AO: �1, �2, �6, �12,    4 F4>:9 
BD74A<K9E><9 ><E?BFO: G>EGEAGR, S5?BKAGR, ?<@BAAGR.  
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9EF9EF69AAB@G CDB<EIB:89A<R < @AB7B>B@CBA9AFAB@G EBEF46G BA 89=EF6G9F A4 @AB7<9 ;69APS 4F9DBE>?9DB;4 - B5?4849F 
4AF<B>E<84AFAO@< E6B=EF64@<, ABD@4?<;G9F EB89D:4A<9 ?<C<8B6 >DB6<, B>4;O649F CDBF<6B6BEC4?<F9?PAB9 6?<SA<9 A4 
EBEG8<EFGR EF9A>G. !CBEB5EF6GRF D4;DGL9A<R @B?9>G? QA8BF9?<A4-1 - 69M9EF64, KD9;@9DAO= <;5OFB> >BFBDB7B 6O;O649F 
EC4;@ >BDBA4DAOI EBEG8B6, 6989F > 6B;A<>AB69A<R 4F9DBE>?9DB;4 < 5B?99 FS:9?O@ ;45B?964A<S@ - 6C?BFP 8B <AH4D>F4. 
�<BH?46BAB<8O (>4F9I<AO < CDB4AFBJ<4A<8<AO) CD9CSFEF6GRF EF4D9A<R >B:<, EF<@G?<DGRF 6OD45BF>G >B??479A4 < Q?4EF<A4, 
6BEEF4A46?<64S GCDG7BEFP < Q?4EF<KABEFP >B:<. К69DJ9F<A < DGF<A G>D9C?SRF EBEG8<EFO9 EF9A>< >4C<??SDB6 ( -6<F4@<AA4S 
4>F<6ABEFP). 
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4AF<B>E<84AF, 4>F<6ABEFP >BFBDB7B CD96BEIB8<F 6<F4@<A � (EK<F46L<@ES B8A<@ <; E4@OI @BMAOI CD<DB8AOI 4AF<B>E<84AFB6) 
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BFDBEF>B6 G A9D6AOI >?9FB>, CBED98EF6B@ >BFBDOI BA< @B7GF >BAF4>F<DB64FP 8DG7 E 8DG7B@, F4><@ B5D4;B@, CB@B74S 
6BEEF4AB6?9A<R C4@SF< < @OE?<F9?PAOI ECBEB5ABEF9= G ?R89= CD9>?BAAB7B 6B;D4EF4.  9;69D4FDB? B5?4849F 6OD4:9AAB= 
4AF<>4AJ9DB79AAB= 4>F<6ABEFPR < CB846?S9F >?9FBKAO9 CDBJ9EEO, 698GM<9 > 6B;A<>AB69A<R, D4;6<F<R < CDB7D9EE<DB64A<R 
BA>B?B7<K9E><I B5D4;B64A<=. �A CDBS6?S9F QEFDB79AAGR 4>F<6ABEFP, E6S;O64SEP E F9@< :9 E4@O@< D9J9CFBD4@<, KFB < 
QEFD48<B?, B8<A <; 7?46AOI QEFDB79AB6 K9?B69>4. �9E@BFDS A4 FB, KFB 7BD@BA4?PA4S 4>F<6ABEFP D9;69D4FDB?4  ;A4K<F9?PAB 
@9APL9, K9@ G QEFD48<B?4, 6 BD74A<;@9 97B @B:9F 5OFP EFB?P>B, KFB BA 5G89F 89=EF6B64FP 84:9 E<?PA99, K9@ QEFD48<B? 6 
H<;<B?B7<K9E><I >BAJ9AFD4J<SI. � BF?<K<9 BF QEFD48<B?4 < 8<QF<?EF<?5QEFDBA4, >BFBDO9 GE>BDSRF D4;6<F<9 DS84 
7BD@BAB;46<E<@OI BCGIB?9=, < <;5OFB> >BFBDOI E6S;4A E CB6OL9AAO@ D<E>B@ D4;6<F<S D4>4 @B?BKAOI :9?9;, D9;69D4FDB? 
CDBS6?S9F D4;ABEFBDBAA99 CDBF<6BBCGIB?96B9 89=EF6<9. Э>EC9D<@9AFO CB>4;O64RF, KFB BA <A7<5<DG9F D<5BAG>?9BF<8-

D98G>F4;G < CB846?S9F E<AF9; ��К @?9>BC<F4RM<I, A4CDS@GR 5?B><DGS D4;@AB:9A<9 BCGIB?96OI >?9FB>. �DG7B= @9I4A<;@ 
CDBF<6BBCGIB?96B7B 89=EF6<S D9;69D4FDB?4 ;4>?RK49FES 6 >BA>GD9AJ<< E QEFD48<B?B@ ;4 @9EFB E6S;O64A<S A4 D9J9CFBD9, 
KFB EA<:49F EF<@G?<DGRM99 6?<SA<9 QEFD48<B?4 A4 >?9F>< 7BD@BAB;46<E<@OI BCGIB?9=. К4> 6E9 H<FBQEFDB79AO, D9;69D4FDB? 
G@9APL49F D<E> D4;6<F<S BEF9BCBDB;4, >BFBDO= K4EFB 5O649F, 6O;64A EA<:9A<9@ GDB6AS QEFDB79AB6 G :9AM<A 6 C9D<B8 
@9ABC4G;O.  9;69D4FDB? ECBEB5EF6G9F CB6OL9A<R 6O:<649@BEF< >?9FB> 7B?B6AB7B @B;74 CD< <AEG?PF4I.  9;69D4FDB? 
5?47BF6BDAB 6?<S9F A4 >B:G, EF<@G?<DGS E<AF9; >B??479A4 < CD98BF6D4M4S 97B EL<6><. "4>B= QHH9>F B5NSEAS9FES 
EBK9F4AAO@ 4AF<B>E<84AFAO@ < QEFDB79AAO@ 6B;89=EF6<9@.  

Э>EC9D<@9AF4?PAB9 B5BEAB64A<9 CB?GK<?< < >4D8<BCDBF9>FBDAO9 E6B=EF64 >D4EAB7B 6<A4. �>4;4?BEP, KFB >D4EAB9 
6<AB 89?49F ?<CBCDBF9<AO A<;>B= C?BFABEF< <E>?RK<F9?PAB GEFB=K<6O@< > B><E?9A<R 6 GE?B6<SI in vitro. "4> >4> B><E?9A<9 
?<CBCDBF9<AB6 A<;>B= C?BFABEF< 6 >DB6< S6?S9FES BEAB6AB= CD<K<AB= D4;6<F<S 4F9DBE>?9DB;4, CB?<H9AB?O 6<AB7D484, 
CD98BF6D4M4RM<9 F4>B9 B><E?9A<9, EGM9EF69AAB CBA<:4RF D<E> E9D89KAB-EBEG8<EFOI ;45B?964A<=. �><E?9A<9 
?<CBCDBF9<AB6 CD98BF6D4M4RF @AB7<9 4AF<B>E<84AFO, A9 FB?P>B D9;69D4FDB? < CDBK<9 CB?<H9AB?O. �DB5?9@4 ;4>?RK49FES 
6 FB@, KFB A9 6E9 4AF<B>E<84AFO, CBEFGC4RM<9 E C<M9=, 5G8GF IBDBLB D45BF4FP 6 A4L9@ BD74A<;@9, < 84?9>B A9 6E9 BA< @B7GF 
5OFP GE6B9AO 6 CDBJ9EE9 C<M964D9A<S. � Q>EC9D<@9AF4I in vivo CB>4;4AB, KFB 4AF<B>E<84AFA4S 4>F<6ABEFP C?4;@O >DB6< 
K9?B69>4 < GEFB=K<6BEFP ?<CBCDBF9<AB6 > B><E?9A<R EGM9EF69AAB CB6OL4RFES CBE?9 CBFD95?9A<S Q>EFD4>F4 >D4EAB7B 6<A4, 
KFB E?G:<F 8B>4;4F9?PEF6B@ QHH9>F<6AB= 45EBD5J<< CB?<H9AB?B6 6 ><L9KA<>9. КD4EAO= 6<AB7D48AO= EB> CB8B5AB7B 
89=EF6<S A9 B>4;O649F. 

 

ЭК!" �К" К �!���� ���� D9>B@9A8B64A 8?S:  
 CDBH<?4>F<>< < >B@C?9>EAB7B ?9K9A<S E9D89KAB-EBEG8<EFOI ;45B?964A<=, G@9APL9A<S BF?B:9A<= IB?9EF9D<A4 A4 

EF9A>4I EBEG8B6 < G?GKL9A<S <I Q?4EF<KABEF<; 
 CB889D:4A<S HGA>J<= C9K9A<;  
 CD98BID4A9A<S >?9FB> F>4A9= < BD74AB6 BF D4;DGL<F9?PAB7B 89=EF6<S E6B5B8AOI D48<>4?B6;  
 G>D9C?9A<S <@@GAAB= E<EF9@O,  
 CDBH<?4>F<>< < >B@C?9>EAB7B ?9K9A<S BA>B?B7<K9E><I ;45B?964A<=,  
 G?GKL9A<S EBEFBSA<S E9FK4F>< 7?4;4; ;4@98?9A<S CDBJ9EEB6 EF4D9A<S; B5M97B G>D9C?9A<S BD74A<;@4; CB889D:4A<S 

:<;A9AAB7B FBAGE4, BEB59AAB G 5B?PAOI CD9>?BAAB7B 6B;D4EF4. 
 

Э>EFD4>F CB?ABEFPR 59;6D989A (A9 BF@9K9AB CB5BKAOI 89=EF6<=): BA D9>B@9A8G9FES >4> ?R8S@ 4>F<6AB7B B5D4;4 
:<;A<, F4> < CB:<?O@ <?< K4EFB 5B?9RM<@ 3 BEB59AAB 6 C9D<B8 6O;8BDB6?9A<S CBE?9 C9D9A9EёAAOI ;45B?964A<=.  

� ���#Щ�!"�� ЭК!" �К"� К �!���� ���� CB ED46A9A<R E <ECB?P;B64A<9@ 6<A4 <@99F DS8 CD9<@GM9EF6: 
CB;6B?S9F B5B=F< A9:9?4F9?PAO9 QHH9>FO A4C<F>4, B5GE?B6?9AAO9 A4?<K<9@ 4?>B7B?S, 849F 6B;@B:ABEFP CD<@9A9A<S 
?<J4@ D4;?<KAB7B 6B;D4EF4, 6 FB@ K<E?9 89FS@, CB8DBEF>4@, 59D9@9AAO@ :9AM<A4@ < >BD@SM<@ @4F9DS@, ?R8S@, A9 
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C9D9ABESM<@ 4?>B7B?P <?< EFD484RM<@ ;45B?964A<S@< :9?G8BKAB-><L9KAB7B FD4>F4, CD< 79C4F<F4I, C4A>D94F<F4I < 8DG7<I 
EBEFBSA<SI, CD< >BFBDOI CD<9@ 4?>B7B?PAOI A4C<F>B6 CDBF<6BCB>4;4A.  

�8A4 >4CEG?4 ЭК!" �К"� К �!���� ���� CB EB89D:4A<R 5<B?B7<K9E>< 4>F<6AOI 69M9EF6 EBBF69FEF6G9F B8AB@G 
5B>4?G >D4EAB7B 6<A4. 

ИAфBD@4ция 4?я CBтD55ит5?я. 

�4 E6BR <EFBD<R K9?B69K9EF6B A4>BC<?B B7DB@AO= BCOF 6 <ECB?P;B64A<< 6<A4 6 >4K9EF69 ?9>4DEF69AAB7B < 
8<9F<K9E>B7B CDB8G>F4. �M9 6 ED98A969>B6B= �6DBC9 5O? EB;84A >?4EE BEB5OI @98<J<AE><I 6<A, 6 >BFBDO9 8B546?S?<EP 
EC9J<4?PAO9 H4D@4J96F<K9E><9 CD9C4D4FO. � D4;AOI EF4D<AAOI H4D@4>BC9SI CD<6B8<FES 5B?PLB9 >B?<K9EF6B CDBC<E9= 
F4><I 6<A. �4CD<@9D, 6 46EFD<=E>B= H4D@4>BC99 CD<6B8<FES EC<EB> 35 6<8B6 @98<J<AE><I 6<A.  

� DBEE<=E>B= H4D@4>BC99 D4;AOI 7B8B6 (1821, 1829, 1846,1870,1874,1880,1889,1891) F4>:9 CD<6B8<FES DS8 CDBC<E9= 
@98<J<AE><I 6<A. � CBE?98A<I <;84A<SI H4D@4>BC9< @98<J<AE><I 6<A A9F, >4> A9F < A4FGD4?PAOI 6<A. � «�BDE>B= 
H4D@4>BC99» 1869 7. G>4;O64RFES <ABEFD4AAO9 6<A4 4 HD4AJG;E>B9 59?B9 < >D4EAB9, I9D9E, @4?474. � DGEE><I 6<A4I 84RFES 
G>4;4A<S, KFB BA< 8B?:AO 5OFP 6O89D:4AAO@< < A9 EB89D:4FP 6D98AOI CD<@9E9=, A4CD<@9D, E6<AJ4. � H4D@4>BC99 
@BE>B6E><I 7BDB8E><I 5B?PA<J 1883 7. A4;64AO >DO@E><9 6<A4 4 59?B9 < >D4EAB9.  

! F9I 6D9@9A EC<EB> ;45B?964A<=, CD< >BFBDOI @B:9F 5OFP CD<@9A9AB 6<AB 6 >4K9EF69 ?9>4DEF69AAB7B ED98EF64, 
84 < E4@ C9D9K9AP D9>B@9A8B64AAOI 8?S ?9K9A<S 6<A ;A4K<F9?PAB D4EL<D<?ES. � E 30-I 7B8B6 CDBL?B7B 69>4 CBS6<?BEP 
< GEFB=K<6B9 A4;64A<9 8?S QFB7B S6?9A<S 4 QABF9D4C<S (7D9K. 4 «?9K9A<9 6<AB@»).  

�B 6D9@S �9?<>B= �F9K9EF69AAB= �B=AO 6 7BEC<F4?SI < E4A4FBD<SI К46>4;4, >G84 BFCD46?S?< A4 8B?9K<64A<9 
D4A9AOI, 6<AB 6IB8<?B 6 B5S;4F9?PAO= C<M96B= D4J<BA. �AB D4EE@4FD<64?BEP >4> CD9>D4EAB9 ?9K95AB9 < 8<9F<K9E>B9 
ED98EF6B, CB@B74RM99 CBEF46<FP A4 AB7< ?R89=, >BFBDO9 @AB7<9 @9ESJO 5O?< CD<>B64AO > CBEF9?<.  

К46>4;E><9 6<AB89?O, EFD9@SEP CB6OE<FP C<F4F9?PAO9 E6B=EF64 6<A4, <;B5D9?< ECBEB5 89?4FP 6OFS:>G <; C?B8B6 
< ?<EFP96 7D9J>B7B BD9I4. ЭFG 6OFS:>G 8B546?S?< 6 6<AB. �BE?9 F4>B= CDBJ98GDO EB89D:4A<9 6<F4@<A4 ! 6 6<A9 D9;>B 
G69?<K<64?BEP. �48B 8G@4FP, KFB < 8DG7<9 >B@CBA9AFO 7D9J>B7B BD9I4 B>4;O64?< BMGF<@O= J9?95AO= QHH9>F. � 1944 7B8G 
�SF<7BDE><= 6<AB89?PK9E><= FD9EF 6OCGEF<? 40 FOESK ?<FDB6 QFB7B 6<F4@<A<;<DB64AAB7B 6<A4.  

�BE?9 6B=AO <EE?98B64A<S @9I4A<;@B6 5?47BF6BDAB7B 89=EF6<S 6<A4 5O?< CDB8B?:9AO 6 �DG;<<, A4K4FO 
6 �B?846<<, A4 #>D4<A9 < 84:9 6 �BE>69.  

�<F9?< К46>4;4 A9D98>B CB84RF > EFB?G A9 FB?P>B 6<AB 8?S 6;DBE?OI, AB < A4C<FB> <; 6<A4, CD<7BFB6?9AAO= 8?S 
89F9=. � EC9J<4?PAOI 89D96SAAOI 5BK>4I A95B?PLB= 9@>BEF< 89ESF>4@< ?9F 6O89D:<649FES 6<AB E?48><I EBDFB6 6<AB7D484. 
КB784 6 E9@P9 CBS6?SRFES 89F<, 5BKBAB> 6E>DO64RF, BCGE>4RF 6 6<AB D4E>4?9AAO9 AB:<, >GE>< A9D:469RM9= EF4?<. �<AB 
A47D9649FES, <; A97B <EC4DS9FES EC<DF. �B?GK<6L<=ES A4C<FB> 84RF 89FS@. "4>B= A4C<FB> EBID4AS9F E6B< 6>GEB6O9 >4K9EF64 
B>B?B 3-I EGFB>. �B:AB 8?S QF<I J9?9= <ECB?P;B64FP < EGI<9 6<A4.  

�4C<FB>, CB?GK9AAO= CGF9@ 894?>B7B?<;4J<< 6<A4, @B:9F B>4;4FP CB?9;AB9 B;8BD46?<64RM99 89=EF6<9 CD< @AB7<I 
;45B?964A<SI: B5@9A4 69M9EF6, :9?G8BKAB-><L9KAB7B FD4>F4, 4A9@<<, >B?<F9, 4EF9A<<. �4C<FB>, CB?GK9AAO= CGF9@ 
894?>B7B?<;4J<< 59?OI 6<A, @B:9F CB@BKP CD< ?9K9A<< 7<C9DFBA<<, CD< 6S?BEF< C9K9A<, >4> 8<GD9F<K9E>B9 < CBE?45?SRM99 
ED98EF6B. �94?>B7B?<;<DB64AAO9 >D4EAO9 6<A4, 4 CD< 7<CBFBA<<, B:<D9A<< < >4> FBA<;<DGRM99 ED98EF6B.  

� BF?<K<9 BF @98<J<AE><I 6<A, >BFBDO9 <ECB?P;B64?<EP 6 CD4>F<>9 9M9 EB 6D9@9A 96DBC9=E>B7B ED98A969>B6PS, 
< >BFBDO9 EBEFBS?< EB5EF69AAB <; 6<A4 < 6;69L9AAB7B 6 A9@ ?9>4DEF69AAB7B CD9C4D4F4, A4EFB< A4 6<A9 4 45EB?RFAB 
A4FGD4?PAB9 ?9>4DEF6B.  

�;846A4 ?R8< <ECB?P;GRF 8?S ?9K9A<S 6<AB 6 CB8B7D9FB@ 6<89, <?< 7?<AF69=AO. �A< CD9>D4EAB 6O?9K<64RF 
A4K<A4RMGRES CDBEFG8G. �8<A <; D9J9CFB6 CD<7BFB6?9A<S 7?<AF69=A4 BC<E4? 9M9 �. !. �GL><A.  

�A EB69FB64? A47D9FP >D4EAB9 6<AB 4 «�GD7GA8E>B9» <?< «�BD8B», 4 A9 8B6B8S 8B ><C9A<S, EASFP E B7AS, 5DBE<FP 
B8AG 76B;8<K>G, < 84FP A4EFBSFPES. �<FP F9C?O@, AB A9 7BDSK<@. �<AB 8B?:AB BEF46?SFP BMGM9A<9 A97<, 4 A9 B5:<74FP.  

� 6 �B?PLB@ F94FD9 E 4A7<AB= < CDBEFG8B= < E9=K4E D4ECD46?SRFES E?98GRM<@ B5D4;B@: EF4>4A A4CB?B6<AG 
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