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6. "2>I52>4AB2> + + 
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4. "1J5< 48AF8?;8=K 2 70G5B=KE 548=8F0E A C:070=85< :>;8G5AB20 
0:045<8G5A:8E G0A>2, 2K45;5==KE =0 :>=B0:B=CN @01>BC A >1CG0- 
NI8<8AO (?> 2840< CG51=KE 70=OB89) 8 =0 A0<>AB>OB5;L=CN 

@01>BC >1CG0NI8EAO 

 

 

�84 CG51=>9 @01>BK �A53> 
G0A>2 

%5<5AB@ 
4 

"1I0O B@C4>5<:>ABL: G0AK 
70G5B=K5 548=8FK 

108 

3 

108 

3 

�C48B>@=K5 70=OB8O (2A53>), 2 B.G.: 70 70 

;5:F88 18 18 

?@0:B8G5A:85 70=OB8O (#�) 28 28 

;01>@0B>@=K5 70=OB8O (��) 24 24 

%0<>AB>OB5;L=0O @01>B0 (%$%), 2 B.G.: 38 38 

?>43>B>2:0 : ?@0:B8G5A:8< 70=OB8O< 10 10 

A0<>AB>OB5;L=>5 87CG5=85 B5< 28 28 

#@><56CB>G=0O 0BB5AB0F8O �0G5B A 
>F5=:>9 

�0G5B A >F5=:>9 

 

 

5. %>45@60=85 48AF8?;8=K 

5.1. $0745;K 48AF8?;8=K 8 284K 70=OB89 2 G0A0E 
 

 

№ 

?/? 
!08<5=>20=85 @0745;>2 �A53> 

(G0A>2) 
�C48B>@=K5 
70=OB8O (G0A) 

%0<>A 
B>O- 
B5;L- 
=0O 
@01>B0 

;5:F88 �#� 

1. $0745; 1. "A=>2K 18>B5E=>;>388 46 6 20 20 

2. $0745; 2.�8>B5E=>;>388 2 A5;LA:>< 
E>7O9AB25 

62 12 32 18 

 �A53> 108 18 52 38 

 

 

5.2. &5<0B8G5A:89 ?;0= ;5:F89 

 

?/? &5<K ;5:F89 �>;8G5AB2> 
G0A>2 

$0745; 1. "A=>2K 18>B5E=>;>388 

1. �2545=85 2 48AF8?;8=C 2 

2. �5=5B8G5A:0O 8=65=5@8O 2 

3. �;5B>G=0O 8=65=5@8O 2 

$0745; 2. �8>B5E=>;>388 2 A5;LA:>< E>7O9AB25 
4. #>G25==0O 18>B5E=>;>38O 2 
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5. �0:B5@80;L=K5 C4>1@5=8O. "A=>2K 3>@<>=0;L=>9 @53C;OF88 
@0AB5=89 

2 

6. �8>B5E=>;>38O 8 A>E@0=5=85 35=>D>=40 @0AB5=89 2 

7. (8B>18>B5E=>;>38O 2 

8. #@>872>4AB2> :>@<>2>3> 15;:0 2 

9. �8>157>?0A=>ABL 2 

�A53> 18 

5.3. &5<0B8G5A:89 ?;0= ?@0:B8G5A:8E 70=OB89 

 

 

?/? &5<K 70=OB89 
�>;8G5A 
B2> 
G0A>2 

1. �8>;>38O :;5B:8 8 

 *8B>;>38G5A:85 >A=>2K =0A;54AB25==>AB8. "1J5:BK 18> 
B5E=>;>388 

4 

  >;5:C;O@=K5 >A=>2K =0A;54AB25==>AB8 4 

2. &@0=A35=>7. %>740=85 � " 4 

3. �8>B5E=>;>38O ?>G25==KE <8:@>>@30=87<>2 4 

4. #@>872>4AB2> =570<5=8<KE 0<8=>:8A;>B 4 

5 �8>B5E=>;>38O ?>;CG5=8O 18>3070 4 

6. �0:>=K, ?@02> 8 =>@<K 18>157>?0A=>AB8 4 

�A53> 28 

 

&5<0B8G5A:89 ?;0= ;01>@0B>@=KE 70=OB89 

 

?/? &5<K 70=OB89 
�>;8G5A 
B2> 
G0A>2 

1.  5B>4 :C;LBC@K in vitro 6 

2. �;>=0;L=>5 <8:@>@07<=>65=85 8 >74>@>2;5=85 @0AB5=89 14 

  5B>4K AB5@8;870F88 ?@8 ?@>2545=88 @01>B A :C;LBC@>9 
87>;8@>20==KE :;5B>: 8 B:0=59 @0AB5=89 

4 

 #>;CG5=85 8 :C;LB828@>20=85 :0;;CA=>9 B:0=8 87 
:>@=5?;>4>2 <>@:>28 

4 

  8:@>:;>=0;L=>5 @07<=>65=85 75<;O=8:8 6 

3. �8>B5E=>;>38O :>@<>2KE ?@5?0@0B>2 4 

�A53>: 24 
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5.5. %>45@60=85 @0745;>2 48AF8?;8=K 

 

7 
?/ 
? 

!08<5 
=>20=8 
5 

@0745;0 

%>45@60=85 @0745;0 �>< 
?5B5 
=- 
F88 

1. 
�5=5B8 
G5A:0O 
8=65=5 
@8O 

"?@545;5=85 A5;LA:>E>7O9AB25==>9 18>B5E=>;>388 :0: =0C:8 8 
>B@0A;8 ?@>872>4AB20. �AB>@8O 2>7=8:=>25=8O8 @0728B8O 
18>B5E=>;>388, A2O7L A 4@C38<8 18>;>38G5A:8<8 
8A5;LA:>E>7O9AB25==K<8 =0C:0<8. &@048F8>==0O 8 =>20O 
18>B5E=>;>38O. #@54<5B 8 <5B>4K A5;LA:>E>7O9AB25==>9 
18>B5E=>;>388.  >;5:C;O@=0O 18>;>38O 8 <>;5:C;O@=0O 35=5B8:0 - 
DC=40<5=B0;L=K5 >A=>2K 18>B5E=>;>388. �8>8=65=5@8O - 

F5=B@0;L=>5 O4@> A>2@5<5==>9 18>B5E=>;>388.#@8<5=5=85 <5B>4>2 
18>B5E=>;>388 2 A>E@0=5=88, C;CGH5=88 8 8A?>;L7>20=88 
18>@07=>>1@078O, 2 A5;5:F88 8 A5<5=>2>4AB25, B5E=>;>388 
2>745;K20=8O A5;LA:>E>7O9AB25==KE @0AB5=89, 2 70I8B5 8E >B 
2@548B5;59 8 1>;57=59, ?5@5@01>B:5 8 E@0=5=88 
A5;LA:>E>7O9AB25==>9 ?@>4C:F88 8 4@C38E >B@0A;OE. 
%>AB02 8 A2>9AB20 =C:;58=>2KE :8A;>B :0: =>A8B5;59 35=5B8G5A:>9 
8=D>@<0F88. �=0B><8G5A:85 AB@C:BC@K :;5B:8 8 DC=:F88 >@30- 
=>84>2. )@><>A><K.  5E0=87< ?5@540G8=0A;54AB25==>9 
8=D>@<0F88. �>:0;870F8O 35=>2 2 E@><>A><0E. 
#@8=F8?KA>AB02;5=8O 35=5B8G5A:8E :0@B E@><>A>< 2KAH8E 8 
=87H8E @0AB5=89, 682>B=KE 8 <8:@>>@30=87<>2. 
#@8=F8?:><?;5<5=B0@=>AB8 8 53> 18>;>38G5A:>5 7=0G5=85.  5B>4K 
A5:25=8@>20=8O - >?@545;5=8O =C:;5>B84=>9 ?>A;54>20B5;L=>AB8 2 
�!�. 
#@8=F8?K 8 <5B>4K 35=5B8G5A:>9 8=65=5@88.%CI=>ABL 8 7040G8 

35=5B8G5A:>9 (35==>9) 8=65=5@88. �84K 8 >A>15==>AB8 
35=5B8G5A:8E 25:B>@>2.  5B>4K?@O<>3> ?5@5=>A0 35=5B8G5A:>9 

"#�- 1; 
"#�- 1.1 
"#�- 1.2 
"#�- 1.3 

 

"#�- 4; 
"#�- 4.1 
"#�- 4.2 
"#�- 4.3 

 

#�- 8 
#�- 8.1 

#�- 8.2 
#�- 8.3 
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  8=D>@<0F88. �84K ?;07<84 8D03>2KE 25:B>@>2, 8A?>;L7C5<KE 2 
35==>9 8=65=5@88. (5@<5=BK @5AB@8:B07K 8;8307K. $5AB@8:B07K 8 
D5@<5=BK <>48D8:0F88. �!�-;8307K 8 8E 8A?>;L7>20=85 4;O 
"AH820=8O" D@03<5=B>2 �!�. $5AB@8:F8>==K9 0=0;87 D@03<5=B0 
�!�. $5AB@8:F8>==>5 :0@B8@>20=85 35=><0. "?@545;5=85 
?5@28G=>9 AB@C:BC@K �!� (A5:25=8@>20=85). 
#@8=F8?K :;>=8@>20=8O D@03<5=B>2 �!�. %?>A>1K ?5@5=>A0 
35=>22 @5F8?85=B=K5 :;5B:8.  5B>4K ?>;CG5=8O 10=:>2 (181;8>B5:) 
35=>2. #@>1;5<K M:A?@5AA88 B@0=AD>@<8@>20==KE 35=>2. 
"A=>2=K5 =0?@02;5=8O 8 ?@>1;5<K 2 A>740=88 8 8A?>;L7>20=88 
<5B>4>2 35==>-8=65=5@=>9 18>B5E=>;>388. #>;CG5=85 35=5B8G5A:8 
B@0=AD>@<8@>20==KE (87<5=5==KE) >@30=87<>2. %8=B57 F5==KE 
15;:>2 =0 >A=>25 A>740=8O :;5B>:-AC?5@?@>4CF5=B>2 
<8:@>>@30=87<>2. #>;CG5=85 :;5B>:-AC?5@?@>4CF5=B>2 87 
@0AB8B5;L=KE8 682>B=KE B:0=59. 
�45=B8D8:0F8O 8 A>740=85 MDD5:B82=KE 35=>2 4;O B@0=A35=>70 - 
?>;CG5=85 35=5B8G5A:8 B@0=AD>@<8@>20==KE (<>48D8F8@>20==KE) 
>@30=87<>2 (� "). �5:B>@K 8 >A=>2=K5 ?@>1;5<K8E A>740=8O 4;O 
35=5B8G5A:>9 8=65=5@88 @0AB5=89. �3@>10:B5@88 :0: ?5@5=>AG8:8 
35=>2 2 35=>< @0AB5=89.  5B>4K ?@O<>3> ?5@5=>A0 35=>2 2 
@0AB8B5;L=K5 :;5B:8. %>740=85 381@84=KE <>;5:C;, 
>15A?5G820NI8E M:A?@5AA8N 35=>2 2 @0AB8B5;L=>9 :;5B:5. 
#@>1;5<0 @535=5@0F88 @0AB5=89 87 B@0=AD>@<8@>20==KE :;5B>:. 
�8@CAK @0AB5=89 :0: ?>B5=F80;L=K5 25:B>@K. %>740=85 25:B>@>2 =0 
>A=>25 <8B>E>=4@80;L=>9 8 E;>@>?;0AB=>9 �!�. 

 

2. #@8<5 
=5=85 
18>B5E 
=>;>38 
8 2 
A5;L:> 
< 
E>7O9AB 
25 

#>G25==0O 18>B5E=>;>38O.(878:>-E8<8G5A:0O 
E0@0:B5@8AB8:0 ?>G2K.  8:@>D;>@0 ?>G2K.  5E0=87< 459AB28O 
?>G25==KE <8:@>>@30=87<>2. $53C;8@>20=85 18>B5E=>;>38G5A:8E 
?@>F5AA>2 A CG0AB85< <8:@>D;>@K ?>G2K. 

�0:B5@80;L=K5 C4>1@5=8O."1I85 A2545=8O >1 C4>1@5=8OE. 
�84K E8<8G5A:8E C4>1@5=89. �84K 10:B5@80;L=KE C4>1@5=89. 
(8B>@53C;OB>@K. 

�8>B5E=>;>38O 8 A>E@0=5=85 35=>D>=40 
@0AB5=89.)8<8G5A:85 A?>A>1K 70I8BK @0AB5=89. �8>;>38G5A:85 
A?>A>1K 70I8BK @0AB5=89. (8B>@53C;OB>@K 2 A8AB5<5 70I8BK 
@0AB5=89. 

(8B>18>B5E=>;>38O. "1J5:BK 18>B5E=>;>388. 
(8B>18>B5E=>;>38G5A:85 ?@>F5AAK. �535B0B82=>5 @07<=>65=85 
@0AB5=89  <5B>4><  :C;LBC@  B:0=59. #8B0B5;L=K5 
A@54K.#>25@E=>AB=>5 :C;LB828@>20=85 :;5B>: @0AB5=89. 
�C;LB828@>20=85 :;5B>: @0AB5=89 2 3;C18==KE CA;>28OE. 
�<<>18;870F8O @0AB8B5;L=KE :;5B>:. %>E@0=5=85 :C;LBC@ :;5B>: 
@0AB5=89. �@8>A>E@0=5=85. �A?>;L7>20=85 <5B>4>2 35=5B8G5A:>9 
8=65=5@88 2 D8B>18>B5E=>;>388. 
 8:@>:;>=0;L=>5 @07<=>65=85 8 >74>@>2;5=85 
@0AB5=89.#@58<CI5AB20 <5B>40 :;>=0;L=>3> <8:@>@07<=>65=8O 
@0AB5=89 ?> A@02=5=8N A B@048F8>==K<8 <5B>40<8 
2535B0B82=>3>@07<=>65=8O.  8:@>G5@5=:>20=85 ?>153>2, 
AB8<C;OF8O >1@07>20=8O<8:@>:;C1=59 8 <8:@>;C:>28F. -B0?K 8 
<5B>4K :;>=0;L=>3> <8:@>@07<=>65=8O @0AB5=89. &5E=8:0 
:C;LB828@>20=8O @0AB8B5;L=KE B:0=59 =0@07=KE MB0?0E :;>=0;L=>3> 

"#�- 1; 
"#�- 1.1 
"#�- 1.2 
"#�- 1.3 

 

"#�- 4; 
"#�- 4.1 
"#�- 4.2 
"#�- 4.3 

 

#�- 8 
#�- 8.1 
#�- 8.2 

#�- 8.3 
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  <8:@>@07<=>65=8O. �40?B0F8O ?@>18@>G=KE @0AB5=89 : ?>G25==K< 
CA;>28O<.  8:@>?@8282:0, 
2>7459AB285F8B>:8=8=0<8,<8:@>G5@5=:>20=85."74>@>2;5=85?>A04 
>G=>3><0B5@80;0 >B 28@CA>2. �C;LBC@0 87>;8@>20==KE <5@8AB5<. 
&5@<>B5@0?8O. )5<>B5@0?8O. &5E=>;>38O ?>;CG5=8O 15728@CA=>3> 
?>A04>G=>3> <0B5@80;0 :0@B>D5;O, 75<;O=8:8, 28=>3@040 8 4@C38E 
:C;LBC@. "A>15==>AB8 :;>=0;L=>3> <8:@>@07<=>65=8O >2>I=KE, 
?;>4>2>-O3>4=KE, F25B>G=KE, 4@525A=KE ;8AB25==KE 8 E2>9=KE 
@0AB5=89. �>AB865=8O 15728@CA=>3> @0AB5=852>4AB20 2 $>AA88 8 2 
<8@5. 
#@>872>4AB2> :>@<>2>3> 15;:0.�>@<>2K5 15;:>2K5 :>=F5=B@0BK 87 
@0AB5=89.#@>872>4AB2>  =570<5=8<KE 
0<8=>:8A;>B. 8:@>18>;>38G5A:89 A8=B57  ;878=0. 
 8:@>18>;>38G5A:89 A8=B57 B@8?B>D0=0.#@>872>4AB2> :>@<>2KE 
28B0<8==KE ?@5?0@0B>2. 
#CB8 C;CGH5=8O :>@<>2 ?> A>45@60=8N ?>;=>F5==KE ;8?84>2. 
"A>15==>AB8 18>B5E=>;>389 ?>;CG5=8O :>@<>2KE 
;8?84=KE?@5?0@0B>2.(5@<5=B=K5  ?@5?0@0BK.(5@<5=B=K5 
?@5?0@0BK ?@8 :>@<;5=88 @07;8G=KE 3@C?? A5;LA:>E>7O9AB25==KE 
682>B=KE. #@8<5=5=85 D5@<5=B=KE ?@5?0@0B>2 ?@8 A8;>A>20=88 
1>1>2KE B@02 8 :0@B>D5;O 8 ?@83>B>2;5=88 A>;><>:>=F5=B@0B>2. 
�8>;>38G5A:>5 459AB285 D5@<5=B=KE8 <8:@>1=KE ?@5?0@0B>2, 
8A?>;L7C5<KE 2 682>B=>2>4AB25.!5B@048F8>==K5 8AB>G=8:8 
:>@<>2>3> 15;:0. %K@L520O 1070 4;O A8=B570 :>@<>2>3> 15;:0. 
#@8=F8?80;L=0O B5E=>;>38G5A:0O AE5<0 2K@0I820=8O :>@<>2>9 
18><0AAK. 
&5E=>;>38O ?@>872>4AB20 18>3070. �8>307 53> A2>9AB20 8 =07=0G5=85. 
#@>F5AAK 453@040F88 =02>70 8 4@C38E >@30=8G5A:8E >BE>4>2 ?@8 8E 
:>=25@A88 2 18>307. "A=>2=K5 B@51>20=8O : AC1AB@0BC 8 CA;>28O 
>1@07>20=8O 18>3070. �>7<>6=>AB8 8A?>;L7>20=8O 18>3070 =0 
?@>872>4AB25==K5 81KB>2K5 =C64K. �>;8G5AB2> 18>3070, 
?>;CG05<>3> ?@8 0M@>1=>9 ?5@5@01>B:5 =02>70. "B;8G85 
A1@>65==>3> =02>70 >B 0:B82=>3>. �8>307>2K5 CAB0=>2:8 8 8E 
B5E=8:>-M:>=><8G5A:85 ?>:070B5;8."A=>2=K5 B8?K 18>307>2KE 
CAB0=>2>: 8 8E =07=0G5=85. 
�8>157>?0A=>ABL.#>=OB8O     8   >A=>2=K5   B@51>20=8O  : 
18>157>?0A=>AB8. %B5?5=L @8A:0 8 >?0A=>AB8 2 18>B5E=>;>38OE 8 
18>8=65=5@88,   ?CB8 8E  ?@5>4>;5=8O. (545@0;L=K9 70:>= > 
3>AC40@AB25==>< @53C;8@>20=88 35==>-8=65=5@=>9 45OB5;L=>AB8 2 
$(. #>AB0=>2;5=8O 8 4@C385 =>@<0B82=K5 0:BK #@028B5;LAB20 $( 2 
>1;0AB8 18>157>?0A=>AB8  8  35==>-8=65=5@=>9  45OB5;L=>AB8. 
 56254><AB25==0O :><8AA8O ?@8 #@028B5;LAB25 $( ?> 35==>- 
8=65=5@=>9 45OB5;L=>AB8, 5ѐ ?@020, DC=:F88 8 7040G8. $538AB@0F8O 
B@0=A35==KE  @0AB5=89,    682>B=KE  8   <8:@>>@30=87<>2. 
 0@:8@>20=85 ?8I52KE ?@>4C:B>2, ?>;CG5==KE 87 B@0=A35==KE 
@0AB5=89  8 682>B=KE. &@51>20=8O : =0CG=K< CG@5645=8O<, 
70=8<0NI8EAO  ?>;CG5=85<,   8A?KB0=85<  8 @0A?@>AB@0=5=85< 
B@0=A35==KE @0AB5=89 8 ?8I52KE ?@>4C:B>2, ?>;CG5==KE 87 
<>48D8F8@>20==KE 18>;>38G5A:8E >1J5:B>2. �0:>=>40B5;LAB2> ?> 
18>157>?0A=>AB8 2 >1;0AB8 35==>-8=65=5@=>9 45OB5;L=>AB8 2 
AB@0=0E <8@0.  564C=0@>4=K5 0:BK: �0@B0E5=A:89 

?@>B>:>;,48@5:B82K �-%. 

 



13  

 

 

6. 'G51=>-<5B>48G5A:>5 >15A?5G5=85 A0<>AB>OB5;L=>9 @01>BK 

 

Т9@4F<G9E><= C?4A E4@BEFBяF9?PAB= D45BFO 

 

 

 

?/ 
? 

 

 

&5<0B8:0 A0<>AB>OB5;L=>9 
@01>BK 

�>;8G5A 
B2> 
G0A>2  

 

$5:><5=4C5<K5 8AB>G=8:8 

8=D>@<0F88 (№ 8AB>G=8:0) 
>A=>2= 
0O (87 
?.8 
$#�) 

4>?>;=8B5 
;L=0O (87 
?.8 $#�) 

(8=B5@=5B- 
@5AC@AK) 
(87 ?.9 
$#�) 

1  >;5:C;O@=K5 <5E0=87<K 
35=5B8G5A:8E ?@>F5AA>2 

5 1,2,3 4,5,6 1-6 

2 �8>;>38O :;5B:8 5 3 4,5,6 1-6 

3 �5=5B8G5A:0O 8=65=5@8O 5 1,2,3 5,6 1-6 

4 &@0=A35=>7. %>740=85 � " 5 1,2 4,5,6, 1-6 

5 �;5B>G=0O 8=65=5@8O 3 1,2,3 5,6 1-6 

6 �@8>A>E@0=5=85 3 1,2 6 1-6 

7  5B>4 :C;LBC@K invitro 3 1,2 4,5,6 1-6 

8 �;>=0;L=>5<8:@>@07<=>65=85 8 
>74>@>2;5=85 @0AB5=89 

3 1,2 4,5,6 1-6 

9 "A=>2K 3>@<>=0;L=>9 @53C;OF88 3 1,2 5,6 1-6 

10 (8B>3>@<>=K 8 D8B>@53C;OB>@K 3 1,2 5,6 1-6 

11 �8>B5E=>;>38O <8:@>>@30=87<>2 2 1,2 4,5,6 1-6 
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