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8<<C=>AC?@5AA8O, 70<5AB8B5;L=0O 8<<C=>B5@0?8O, 
45A5=A818;870F8O, 20:F8=0F8O (8<<C=870F8O). 
�>:070=8O 8 ?@>B82>?>:070=8O : 8<<C=>B5@0?88. 
�59AB285 ;5:0@AB25==KE A@54AB2 =0 8<<C==CN 
A8AB5<C, 8<<C=>D0@<0:>;>38O. �A=>2=K5 3@C??K 
8<<C=>B@>?=KE A@54AB2: F8B>:8=K, F8B>:8=>2K5 
:>:B59;8, 8=4C:B>@K A8=B570 8=B5@D5@>=>2, 
B8<><8<5B8:8, AB8<C;OB>@K 0=B8B5;>?@>4C:F88, 
AB8<C;OB>@K D03>F8B0@=>9 0:B82=>AB8, <5AB=K5 
?@5?0@0BK 4;O AB8<C;OF888 <C:>70;L=>3> 
8<<C=8B5B0, ?@5?0@0BK A?5F8D8G5A:>9 
8<<C=>B5@0?88 (10:B5@8>D038, A?5F8D8G5A:85 
8<<C=>3;>1C;8=K, 0=0B>:A8=K, AK2>@>B:8), 
?@5?0@0BK @0AB8B5;L=>3> ?@>8AE>645=8O, 
?@5?0@0BK M=5@3><5B01>;8G5A:>3> 459AB28O. 

�5G51=K5 <5@>?@8OB8O 

 ?@8 ?5@28G=KE 8 2B>@8G=KE 8<<C=>45D8F8B0E. 
22.  

"5<0 22. !>2@5<5==K5 
?@>1;5<K 20:F8=>;>388 

�0:F8=>?@>D8;0:B8:0. �0F8>=0;L=K9 :0;5=40@L 
?@>D8;0:B8G5A:8E ?@8282>: 2  >AA89A:>9 
$545@0F88. �0:F8=K =>2>3> ?>:>;5=8O 
(?@>B82>>?CE>;52K5 20:F8=K, 0;;5@3>20:F8=K 8 
4@C385). ��� 20:F8=K, ?@8=F8?K ?>;CG5=8O, 
?5@A?5:B82K. �@>B82>?>:070=8O : 20:F8=0F88. 
�>AB20:F8=0;L=K5 >A;>6=5=8O.  

  4;89? 3.  �5щ4я 4??9D7B?B7<я. А??9D7<ч9E><9 ;45B?964A<я 

23.  

"5<0 23. �1I0O 0;;5@3>;>38O. 
�5B>4K 4803=>AB8:8 8 
;5G5=8O 0;;5@38G5A:8E 

701>;520=89 

�AB>@8G5A:85 0A?5:BK.  >;L >B5G5AB25==KE CG5=KE 
2 @0728B88 0;;5@3>;>388.  �;;5@35=: >?@545;5=85, 
284K, D878:>-E8<8G5A:0O E0@0:B5@8AB8:0. 
�;0AA8D8:0F8O 0;;5@35=>2.  �CB8 ?>?040=8O 
0;;5@35=0 2 >@30=87<. "CG=0O :;5B:0 8 107>D8;, Fc 
@5F5?B>@ 4;O IgE, <5E0=87<K 0:B820F88. IgE 
0=B8B5;0 2 8<<C=>?0B>35=575 0;;5@388. !B@C:BC@0 
0;;5@35=>2 @07;8G=>3> ?@>8AE>645=8O. 
�;0AA8D8:0F8O B8?>2 8<<C=>?0B>;>38G5A:8E 
@50:F89 ?> �65;;C 8 �C<1AC. 
�8?5@GC2AB28B5;L=>ABL =5<54;5==>3> B8?0 2 
8<<C=>?0B>35=575 0B>?88 %0@0:B5@8AB8:0 
0;;5@38G5A:>9 @50:F88..  50:F88 �'�" 8 �'�". 
 0==OO 8 ?>74=OO D07K 0;;5@38G5A:>3> >B25B0. 
�8A10;0=A <564C "E1 8 "E2 CD4

+
-;8<D>F8B0<8 8 

8E F8B>:8=0<8 2 ?0B>35=575 0;;5@388.  >;L ��-4 8 
��-5. 

!>2@5<5==K5 ?@8=F8?K 4803=>AB8:8 0;;5@38G5A:8E 
701>;520=89 (0;;5@3>;>38G5A:89 0=0<=57, :>6=K5 
?@>1K, ?@>2>:0F8>==K5 ?@>1K, ;01>@0B>@=K5 
B5ABK). �@8=F8?K ;5G5=8O 0;;5@38G5A:8E 
701>;520=89. �1@07>20=85. -;8<8=0F8O. 



�548:0<5=B>7=0O B5@0?8O. �!�". �A=>2=K5 AE5<K 
�!�" 

24.  "5<0 24.  �;;5@38G5A:89 
@8=8B. �>;;8=>7. 
�;;5@38G5A:89 
:>=JN=:B828B. 

-B8>;>38O. �;0AA8D8:0F8O. �5G5=85. �@>D8;0:B8:0. 
�>;;8=>7. �0;5=40@L ?>;;8=0F88 @0AB5=89. 
�;8=8:0. �803=>AB8:0. �@8=F8?K ;5G5=8O 

25.  

"5<0 25. �@>=E80;L=0O 0AB<0 

�@>3@0<<=K9 4>:C<5=B ?> 1@>=E80;L=>9 0AB<5 
«�;>10;L=0O AB@0B538O ?> 2545=8N 8 ?@>D8;0:B8:5 
1@>=E80;L=>9 0AB<K»  (GINA). �?@545;5=85 
1@>=E80;L=>9 0AB<K, :;8=8:0, :;0AA8D8:0F8O, 
A?5F8D8G5A:0O 8 DC=:F8>=0;L=0O 4803=>AB8:0. 
�@8=F8?K 1078A=>9 B5@0?88.  �>MB0?=K9 ?>4E>4 : 
B5@0?88 1@>=E80;L=>9 0AB<K. �@>=E80;L=0O 0AB<0 8 
15@5<5==>ABL. �:070=85 =5>B;>6=>9 ?><>I8 ?@8 
>AB@>< ?@8ABC?5 1@>=E80;L=>9 0AB<K 8 
0AB<0B8G5A:8E A>AB>O=8OE 

26.  

"5<0 26. �@0?82=8F0, >B5: 
�28=:5. �A524>0;;5@38G5A:85  

@50:F88 

�@0?82=8F0, >B5: �28=:5. �;0AA8D8:0F8O. �;8=8:0. 
�803=>AB8:0. �5G5=85. �>=OB85 > 
?A524>0;;5@38G5A:8E @50:F8OE, <5E0=87<K 8E 
@0728B8O. �@8=F8?K 48DD5@5=F80;L=>9 
4803=>AB8:8 <564C 0B>?8G5A:8<8 8 
?A524>0;;5@38G5A:8<8 701>;520=8O<8. 
�=38>=52@>B8G5A:89 >B5:: =0A;54AB25==K9 8 
?@8>1@5B5==K9, ?0B>35=5B8G5A:85 <5E0=87<K 
(45D8F8B C1-8=3818B>@0, A2O7L A @5=8=-

0=38>B5=78=>2>9 A8AB5<>9, 48A3>@<>=0;L=K9), 
4803=>AB8:0, ?@8=F8?K ;5G5=8O 

27.  
"5<0 27. �;;5@3>45@<0B>7. 
�B>?8G5A:89 45@<0B8B. 

�;0AA8D8:0F8O. �;8=8:0. �803=>AB8:0. �5G5=85. 
�>=B0:B=K9 0;;5@38G5A:89 45@<0B8B. 
-B8>?0B>35=57. �;8=8:0. �8DD5@5=F80;L=0O 
4803=>AB8:0. �5G5=85.  

28.  
"5<0 28. �5:0@AB25==0O 

0;;5@38O 

�AB@K5 B>:A8:>-0;;5@38G5A:85 A>AB>O=8O. !8=4@>< 
!B825=A0-�6>=A>=0. !8=4@>< �095;;0. 
�=0D8;0:B8G5A:89 H>:: :;8=8:0, 4803=>AB8:0, 
=5>B;>6=0O B5@0?8O, ?@>D8;0:B8:0 

29.  

"5<0 29. �8I520O 0;;5@38O 

�;0AA8D8:0F8O =5?5@5=>A8<>AB8 ?8I8 . -B8>;>38O 
?8I52>9 0;;5@388. �081>;55 @0A?@>AB@0=5==K5 
?8I52K5 0;;5@35=K 8 8E 0=B835==K5 A2>9AB20. 
�0B>35=57 ?8I52>9 0;;5@388. �;8=8G5A:85 
?@>O2;5=8O ?8I52>9 0;;5@388. �803=>AB8:0 
?8I52>9 0;;5@388. �;;5@3>0=0<=57.  >;L ?8I52>3> 
4=52=8:0 2 4803=>AB8:5 ?8I52>9 0;;5@388. �>6=K5 
B5AB8@>20=8O 8 ?@>2>:0F8>==K5 ?@>1K A ?8I52K<8 
0;;5@35=0<8: <5B>48:0 ?@>2545=8O, 8=B5@?@5B0F8O 
@57C;LB0B>2. �01>@0B>@=K5 <5B>4K 4803=>AB8:8 
?8I52>9 0;;5@388. 

30.  

"5<0 30. �=A5:B=0O 0;;5@38O. 

�?@545;5=85.  0A?@>AB@0=5==>ABL 8=A5:B=>9 
0;;5@388. �;;5@38G5A:0O @50:F8O =0 C60;5=85 
?5@5?>=G0B>:@K;K<8 =0A5:><K<8. -B8>;>38O 8 
?0B>35=57. �;8=8G5A:0O :0@B8=0. �803=>AB8:0. 
�;;5@35=A?5F8D8G5A:0O 8<<C=>B5@0?8O. 
�5>B;>6=0O ?><>IL. �@>D8;0:B8:0. 



 

2. �9D9ч9AP 6BCDBEB6 > >4A8<84FE>B@G Q>;4@9AG. 
 

1. �?@545;5=85 8<<C=>;>388, ?@54<5B 8 7040G8. �A=>2=K5 MB0?K @0728B8O 8<<C=>;>388. 
!>2@5<5==>5 >?@545;5=85 8<<C=8B5B0.  

2. �AB>@8G5A:85 MB0?K @0728B8O 8<<C=>;>388. �:;04  �. �0AB5@0, �.�. �5G=8:>20, �. 
-@;8E0, �. �5@=5B0, �. �5@=5.  

3. �8<D0B8G5A:0O A8AB5<0 8 8<<C==0O A8AB5<0.  !B@C:BC@=>-DC=:F8>=0;L=K5 
>A>15==>AB8 F5=B@0;L=KE 8 ?5@8D5@8G5A:8E >@30=>2 8<<C==>9 A8AB5<K.  

4. !>2@5<5==K5 ?@54AB02;5=8O > 2@>645==KE 8 040?B82=KE :><?>=5=B0E 8<<C==>9 
A8AB5<K, 2708<>A2O7L 2 8<<C==KE ?@>F5AA0E.  

5. �0BB5@= @0A?>7=0NI85 @5F5?B>@K 2@>645==>3> 8<<C=8B5B0, E0@0:B5@8AB8:0, 
AB@C:BC@0, DC=:F8O.  

6. Toll-?>4>1=K5 @5F5?B>@K (TLR) - >A=>2=K5 @5F5?B>@K 2@>645==>3> 8<<C=8B5B0. 
�;0AA8D8:0F8O, AB@C:BC@0, DC=:F8O. 

7. �@>2>A?0;8B5;L=K5 F8B>:8=K (IL-1, TNFα, IL-6 8 4@.) 8 ?@>B82>2A?0;8B5;L=K5 
F8B>:8=K (IL-10,  TGF³).  !B@C:BC@0, :;5B:8-?@>4CF5=BK, <8H5=8, 18>;>38G5A:85 
MDD5:BK. 

8. !8AB5<0 :><?;5<5=B0. �A>15==>AB8 0;LB5@=0B82=>3>, ;5:B8=>2>3> 8 :;0AA8G5A:>3> 
?CB59 0:B820F88 :><?;5<5=B0.  

9. !B@C:BC@=>-DC=:F8>=0;L=K5 >A>15==>AB8 <>;5:C;K 8<<C=>3;>1C;8=0. �:B82=K9 
F5=B@, 0=B8B5;L=K5 :>=AB@C:BK.  

10. !C1?>?C;OF88 CD4+ 
- "-;8<D>F8B>2, @>;L 2 8<<C=>?0B>;>388.  

11. "-;8<D>F8BK: <0@:5@K, @5F5?B>@K, ;01>@0B>@=0O 845=B8D8:0F8O. 
12. &8B>:8=K 2 <56:;5B>G=KE 2708<>459AB28OE, ?@>- 8 ?@>B82>2>A?0;8B5;L=K5 

F8B>:8=K.  
13. �=B835=?@54AB02;ONI85 :;5B:8, ?@>F5AA8=3 8 ?@54AB02;5=8O 0=B835=0. 
14. �5=4@8B=K5 :;5B:8, >A>15==>AB8 @0728B8O, AC1?>?C;OF88, 18>;>38G5A:O @>;L.   
15. �;02=K9 :><?;5:A 38AB>A>2<5AB8<>AB8. !B@C:BC@0 8 DC=:F8O <>;5:C; HLA. 

"8?8@>20=85 HLA. 
16. �<<C==K9 >B25B. "8?K 8<<C==>3> >B25B0. !B0488 @0728B8O 8<<C==>3> >B25B0.  
17. �8DD5@5=F8@>2:0 CD4+

 - "-;8<D>F8B>2 2 Th1-, Th2- 8 Th17-:;5B:8. 21.  >;L 
F8B>:8=>2. 21. !?5:B@K F8B>:8=>2, 2K@010BK205<KE Th1- 8 Th2-:;5B:0<8.  

18. �C<>@0;L=K9 <5E0=87< 040?B82=>3> 8<<C==>3> >B25B0. �;5B:8, CG0AB2CNI85 2 53> 
@0728B88.  �=B8B5;>>1@07CNI85  :;5B:8 8 ?@>4C:F88 0=B8B5;.  

19. �A=>2=K5 E0@0:B5@8AB8:8 8<<C=>3;>1C;8=>2 @07;8G=KE :;0AA>2 (IgM, IgG, IgA, IgE, 

IgD).  

20. �5E0=87< @50;870F88 "-:;5B>G=>3>  F8B>B>:A8G5A:>3> 8<<C==>3>  >B25B0.  
21. �5E0=87< @50;870F88  Th1->?>A@54>20==>3> 2>A?0;8B5;L=>3> >B25B0.  
22. �C:>70;L=K9 8<<C=8B5B. �>;>=870F8>==0O @578AB5=B=>ABL. 
23. �8:@>18>B0: 8<<C=>;>38G5A:85 <5E0=87<K A8<18>70. 
24. �AB5AB25==K5 :8;;5@K (NK-:;5B:8). NKT3:;5B:8.  
25. �A=>2=K5 3@C??K F8B>:8=>2. &8B>:8=>20O A5BL 8 ?@8=F8?K 55 DC=:F8>=8@>20=8O.  
26. !>2@5<5==K5 ?@54AB02;5=8O > 7=0G5=88 0?>?B>70 2 @0728B88 8 DC=:F8>=8@>20=88 

:;5B>: 8<<C==>9 A8AB5<K. �>;5:C;O@=K5 <5E0=87<K 70?CA:0 8 @50;870F88 0?>?B>70.  
27. �A=>2=K5 B8?K 8<<C==>3> ?>2@5645=8O B:0=59. 
28. Th2 :;5B:8 8 8E F8B>:8=K 2 ?0B>35=575 8<<C=>>?>A@54>20==KE 701>;520=89.  
29. �8?5@GC2AB28B5;L=>ABL 70<54;5==>3> B8?0 2 ?0B>35=575 701>;520=89 G5;>25:0.  
30.  �CB>8<<C==K5 701>;520=8O, 38?>B57K @0728B8O 0CB>8<<C==KE ?@>F5AA>2, 

B>;5@0=B=>ABL 8 0CB>8<<C=8B5B. 
31. Th1, Th2, Th17 2 ?0B>35=575 0;;5@3>?0B>;>388 8 0CB>8<<C==KE ?@>F5AA>2.  



32. �CB>8<<C==0O ?0B>;>38O. �A=>2=K5 D>@<K 0CB>8<<C==>9 ?0B>;>388, :;0AA8D8:0F8O, 
8<<C=>4803=>AB8:0. �>=OB85 >1 0CB>0=B835=5 8 0CB>0=B8B5;0E. �A=>2=K5 
0CB>0=B835=K, 8E @0A?@>AB@0=5==>ABL 2 >@30=87<5. 

33. �5@28G=K5 8<<C=>45D8F8BK: M?845<8>;>38O,  >A=>2=K5 <5E0=87<K @0728B8O, 
?@8=F8?K 4803=>AB8:8 8  ;5G5=8O.  

34. �;0AA8D8:0F8O ?5@28G=KE  8<<C=>45D8F8B=KE 701>;520=89. 
35. "O65;K5 :><18=8@>20==K5 8<<C=>45D8F8BK ("���).  
36. �5@28G=K5 8<<C=>45D8F8BK A ?@58<CI5AB25==K< =0@CH5=85<  

0=B8B5;>>1@07>20=8O.  
37. �5@28G=K5 8<<C=>45D8F8BK A A8=4@><0;L=>9 ?0B>;>3859 (A8=4@>< �8A:>BB0-

�;4@8G0,  A8=4@>< �C8-�0@)  

38. �5@28G=K5 8<<C=>45D8F8BK A =0@CH5=85< D03>F8B0@=>3> 725=0. 
39. �<<C=>45D8F8BK, 0AA>F88@>20==K5 A 4@C38<8 2@>645==K<8 8;8 =0A;54AB25==K<8 

701>;520=8O<8. 

40. �B>@8G=K5 8<<C=>45D8F8BK, >A=>2=K5 <5E0=87<K @0728B8O, 4803=>AB8:0, ?@8=F8?K 
;5G5=8O.  

41. �<<C=>B5@0?8O, 284K. �>=OB85 >1 8<<C=><>4C;OB>@0E, 3@C??K, E0@0:B5@8AB8:0.  
42. !>2@5<5==K5 ?@>1;5<K 20:F8=>;>388. �0:F8=K =>2>3> ?>:>;5=8O 

(?@>B82>>?CE>;52K5 20:F8=K, 0;;5@3>20:F8=K 8 4@C385). 
43. �0F8>=0;L=K9 :0;5=40@L ?@>D8;0:B8G5A:8E ?@8282>:  >AA89A:>9 $545@0F88. 
44. �<<C=>45?@5AA0=BK, <5E0=87<K 459AB28O. �59AB285 3;N:>:>@B8:>84>2 =0 8<<C==CN 

A8AB5<C.  
45. �5E0=87<K >BB>@65=8O B@0=A?;0=B0B>2.  �@8=F8?K ?>41>@0 ?0@ 4>=>@-@5F8?85=B. 47. 

�8>;>38G5A:85 ?@5?0@0BK: <>=>:;>=0;L=K5 0=B8F8B>:8=>2K5, 0=B8;8<D>F8B0@=K5 
0=B8B5;0. �;0AA8D8:0F8O. �@8=F8?K 8<<C=>;>38G5A:>3> 459AB28O. �>:070=8O : 
?@8<5=5=8N.  

46. !>2@5<5==K5 ?>4E>4K : >F5=:5 8<<C==>9 A8AB5<K G5;>25:0.  �5B>4K 845=B8D8:0F88 
;8<D>F8B>2 @07;8G=KE ?>?C;OF89 8 AC1?>?C;OF89. �>7@0AB=K5 87<5=5=8O 8<<C==>9 
A8AB5<K.  

47. �5B>48G5A:85 >A>15==>AB8 B5AB8@>20=8O F8B>:8=>2 2 18>;>38G5A:8E 684:>ABOE.  
48. �A?>;L7>20=85 ?>;8<5@07=>9 F5?=>9 @50:F8O 2 @07;8G=KE >1;0ABOE 8<<C=>;>388. 

�5=>B8?8@>20=85 HLA.  
49.   >;L >B5G5AB25==KE CG5=KE 2 @0728B88 0;;5@3>;>388.  
50. �;;5@35=: >?@545;5=85, 284K, D878:>-E8<8G5A:0O E0@0:B5@8AB8:0. �;0AA8D8:0F8O 

�CB8 ?>?040=8O 0;;5@35=0 2 >@30=87<. 
51. "CG=0O :;5B:0 8 107>D8;, Fc @5F5?B>@ 4;O IgE, <5E0=87<K 0:B820F88. 54. 

�8?5@GC2AB28B5;L=>ABL =5<54;5==>3> B8?0 2 8<<C=>?0B>35=575 0B>?88. 
52. !>2@5<5==K5 <5B>4K 4803=>AB8:8 0;;5@3>?0B>;>388. �A=>2=K5 ?>:070=8O 8 

?@58<CI5AB20 4803=>AB8:8 in vitro.  
53. �;;5@3>;>38G5A:89 0=0<=57. �>6=K5 ?@>1K, 8E 284K, ?>:070=8O 8 ?@>B82>?>:070=8O 

: ?@>2545=8N  
54. �;;5@38G5A:89 @8=8B. �803=>AB8:0. �;8=8:0, ;5G5=85.  
55. �;;5@38G5A:0O :@0?82=8F0, >B5: �28=:5. -B8>;>38O. �0B>35=57. �803=>AB8:0. 

�;8=8G5A:0O :0@B8=0. �8DD5@5=F80;L=K9 4803=>7 A 0=38>=52@>B8G5A:8< >B5:><.  
56. �@>=E80;L=0O 0AB<0, :;0AA8D8:0F8O, 4803=>AB8:0, B5@0?8O. 
57. �=0D8;0:B8G5A:89 H>:, ?0B>35=57, ;5G5=85.  
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