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%C<EB> EB>D4M9A<= 

1,25("!)2D 3 1,25-48384@>:A828B0<8= D, :0;LF8B@8>; 

25("!)D 3 25-384@>:A828B0<8= D, :0;LF848>; 

�#% 3 0CB>8<<C==K9 ?>;83;0=4C;O@=K9 A8=4@><  

��� - 0CB>A><=>-4><8=0=B=0O 38?>:0;LF85<8O   

�!��# - 687=5==> =5>1E>48<K5 8 206=59H85 ;5:0@AB25==K5 ?@5?0@0BK 

�($ - 8=B5@D5@>= 

�& 3 :><?LNB5@=0O B><>3@0D8O 

�� 3 ;NB58=878@CNI89 3>@<>= 

 ��-10 - <564C=0@>4=0O :;0AA8D8:0F8O 1>;57=59 10-3> ?5@5A<>B@0 

 #� - <8=5@0;L=0O ?;>B=>ABL :>AB8 

"-� 3 >:>;>I8B>284=K5 65;57K 

?@5?@>#&� 3 ?@5-?@>-?0@0B8@5>84=K9 3>@<>= 

#&� (PTH) 3 ?0@0B8@5>84=K9 3>@<>=, ?0@0B3>@<>= (parathyroid hormone) 

#&�?# 3 ?0@0B3>@<>=-?>4>1=K9 ?5?B84 

#A524>�#& 3 ?A524>38?>?0@0B8@5>7 

#A524>-?A524>�#& 3 ?A524>-?A524>38?>?0@0B8@5>7 

%�( 3 A:>@>ABL :;C1>G:>2>9 D8;LB@0F88 

&&� 3 B8@5>B@>?=K9 3>@<>= 

'�� 3 C;LB@072C:>2>5 8AA;54>20=85 

($(23 3 D0:B>@ @>AB0 D81@>1;0AB>2 23 

(%� - D>;;8:C;>AB8<C;8@CNI89 3>@<>= 

)�# 3 E@>=8G5A:0O 1>;57=L ?>G5: 

*!% 3 F5=B@0;L=0O =5@2=0O A8AB5<0 

-� 3 I8B>284=0O 65;570 

AIRE 3 35= 0CB>8<<C==>3> @53C;OB>@0 (The autoimmune regulator) 

APECED - :0=484>-M:B>45@<0;L=0O 48AB@>D8O (autoimmune polyendocrinopathy with 

candidiasis and ectodermal dystrophy)  

AR 3 0CB>A><=>-@5F5AA82=K9 B8? =0A;54>20=8O (autosomal recessive) 

AD 3 0CB>A><=>-4><8=0=B=K9 B8? =0A;54>20=8O (autosomal dominant) 

CaSR - :0;LF89-GC2AB28B5;L=K9 @5F5?B>@ (calcium-sensing receptor) 
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CHARGE 3 =0A;54AB25==K9 A8=4@><, 2:;NG0NI89 :>;>1><C (coloboma), 45D5:BK 

A5@4F0 (heart defects), 0B@578N E>0= (atresia choanae), 70<54;5=85 @>AB0 (growth retardation), 

0=><0;88 ?>;>2KE >@30=>2 (genital abnormalities) 8 0=><0;88 CE0 (ear abnormalities) 

DXA 3 42CEM=5@35B8G5A:0O @5=B35=>2A:0O 01A>@1F8><5B@8O, 

@5=B35=>45=A8B><5B@8O (dual energy X-ray absorptiometry) 

FHHNC 3 A5<59=0O 38?><03=85<8O A 38?5@:0;LF8C@859 8 =5D@>:0;LF8=>7>< 

(familial hypomagnesaemia with hypercalciuria and nephrocalcinosis) 

GATA3 - GATA-binding protein 3 

HRD 3 =0A;54AB25==K9 A8=4@><, 2:;NG0NI89 38?>?0@0B8@5>7, 7045@6:C @0728B8O, 

48A<>@D87< (hypoparathyroidism retardation dismorfism) 

MELAS 3 A8=4@><, 2:;NG0NI89 <8B>E>=4@80;L=CN M=F5D0;><8>?0B8N, 

;0:B0B0F84>7, 8=AC;LB>?>4>1=K5 M?87>4K (mitochondrial encephalopathy, lactic acidosis and 

stroke-like episodes) 

MTP 3 <8B>E>=4@80;L=K9 B@8DC=:F8>=0;L=K9 15;>: 

NA 3 =5 8725AB=> 

PTH1R 3 @5F5?B>@ : ?0@0B8@5>84=><C 3>@<>=C (Parathyroid Hormone 1 Receptor) 

VDR 3 @5F5?B>@ 28B0<8=0 D 
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&9D@<AO < BCD989?9A<O 
�<CBC4D4F<D9B; 3 A>AB>O=85, E0@0:B5@87CNI55AO A=865==>9 ?@>4C:F859 

?0@0B8@5>84=>3> 3>@<>=0 (#&�) >:>;>I8B>284=K<8 65;570<8 ("-�) 8;8 

@578AB5=B=>ABLN B:0=59 : 53> 459AB28N, GB> ?@82>48B : @07;8G=K< =0@CH5=8O<, ?@5645 

2A53> D>AD>@=>-:0;LF852>3> >1<5=0. 

&D4A;<FBDAO= CBE?9BC9D4J<BAAO= 7<CBC4D4F<D9B; 3 38?>:0;LF85<8O, 

@072820NI0OAO 2 ?5@2K5 24 G0A0 ?>A;5 >?5@0F88 =0 >@30=0E H58 8 @07@5H0NI0OAO 2 

B5G5=85 436 =545;L ?>A;5 E8@C@38G5A:>3> 2<5H0B5;LAB20. 

)DBA<K9E><= (EFB=><=) CBE?9BC9D4J<BAAO= 7<CBC4D4F<D9B; 3 38?>:0;LF85<8O 
2 A>G5B0=88 A =5045:20B=> =87:8< C@>2=5< #&� A?CABO 6 <5AOF52 8 1>;55 ?>A;5 

E8@C@38G5A:>3> 2<5H0B5;LAB20 =0 >@30=0E H58. 

�DB:89AAO= 7<CBC4D4F<D9B; - 35B5@>35==0O ?> MB8>;>388 3@C??0 701>;520=89 

"-�, ?@>O2;ONI8EAO A@07C ?>A;5 @>645=8O 8 E0@0:B5@87CNI8EAO G0AB8G=K< 8;8 

?>;=K< 2K?045=85< 8E DC=:F89. 

#E968B7<CBC4D4F<D9B; - @54:>5 =0A;54AB25==>5 701>;520=85, E0@0:B5@87CNI55AO 
:;8=8:>-;01>@0B>@=K<8 ?@87=0:0<8 38?>?0@0B8@5>70 =0 D>=5 ?>2KH5==>3> C@>2=O #&� 2 

:@>28. 

!9HDB>4?PJ<AB; 3 48DDC7=>5 >B;>65=85 A>;59 :0;LF8O 2 B:0=8 ?>G5:, 

A>?@>2>640NI55AO 2>A?0;8B5;L=>-A:;5@>B8G5A:8<8 87<5=5=8O<8 8 ?>G5G=>9 

=54>AB0B>G=>ABLN. 

!9HDB?<F<4; 3 =0;8G85 :>=:@5<5=B>2 2 G0H5G=>-;>E0=>G=>9 A8AB5<5 ?>G5:. 
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1. �D4F>4O <AHBD@4J<O CB ;45B?964A<N <?< EBEFBOA<N (7DGCC9 ;45B?964A<= 
<?< EBEFBOA<=) 

 1.1 "CD989?9A<9 ;45B?964A<O <?< EBEFBOA<O (7DGCCO ;45B?964A<= <?< 
EBEFBOA<=) 

�<CBC4D4F<D9B; 3 A>AB>O=85, E0@0:B5@87CNI55AO A=865==>9 ?@>4C:F859 
?0@0B8@5>84=>3> 3>@<>=0 (#&�) >:>;>I8B>284=K<8 65;570<8 ("-�) 8;8 

@578AB5=B=>ABLN B:0=59 : 53> 459AB28N, GB> ?@82>48B : @07;8G=K< =0@CH5=8O<, ?@5645 

2A53> D>AD>@=>-:0;LF852>3> >1<5=0. 

1.2 ЭF<B?B7<O < C4FB79A9; ;45B?964A<O <?< EBEFBOA<O (7DGCCO ;45B?964A<= <?< 
EBEFBOA<=) 

1.2.1. (878>;>38O D>AD>@=>-:0;LF852>3> >1<5=0 

"-� :>=B@>;8@CNB 2=5:;5B>G=K9 :0;LF852K9 3><5>AB07 ?CB5< A5:@5F88 #&�. � 

?0@0B8@>F8B0E ?5@2>=0G0;L=> A8=B578@C5BAO ?5?B84-?@54H5AB25==8:, A>AB>OI89 87 115 

0<8=>:8A;>B=KE >AB0B:>2 (?@5?@>#&� (1-115)). � @57C;LB0B5 A?5F8D8G5A:>3> ?@>B5>;870 

N-:>=F0 ?@54H5AB25==8:0 ?@>8AE>48B B@0=AD>@<0F8O 2 0:B82=CN ?>;=>@07<5@=CN 

<>;5:C;C #&�, 2:;NG0NICN 84 0<8=>:8A;>B=KE >AB0B:0 (1-84)). #&� C?0:>2K205BAO 8 

E@0=8BAO 2 A5:@5B>@=KE 3@0=C;0E 8 2KA2>1>6405BAO 87 ?0@0B8@>F8B>2 2 >B25B =0 A=865=85 

:>=F5=B@0F88 8>=878@>20==>3> :0;LF8O :@>28. !0 ?>25@E=>AB8 :;5B>: "-� 

M:A?@5AA8@C5BAO :0;LF89-GC2AB28B5;L=K9 @5F5?B>@ (CaSR), >A=>2=>9 DC=:F859 :>B>@>3> 

AG8B05BAO <>4C;OF8O A8=B570 8 A5:@5F88 #&�, 0 B0:65 :>=B@>;L 687=5==>3> F8:;0 :;5B>: 

"-�. %5:@5F8O #&� <0:A8<0;L=0 ?@8 =87:>< C@>2=5 8>=878@>20==>3> :0;LF8O, 

?>2KH5=85 C@>2=O :0;LF8O, =0>1>@>B, A=8605B 53> A5:@5F8N. #&� F8@:C;8@C5B 2 

:@>2>B>:5 8 40;55 A2O7K205BAO A B@0=A<5<1@0==K< @5F5?B>@>< PTH1R, A>?@O65==K< A G-

15;:><. �:B820F8O MB>3> @5F5?B>@0 2 :>AB=>9 B:0=8 8 ?>G:0E ?@82>48B : ?>2KH5=8N 

?>:070B5;59 :0;LF85<88, 8 ?>A;54CNI5<C ?>402;5=8N ?@>4C:F88 #&� "-� ?> 

<5E0=87<C >B@8F0B5;L=>9 >1@0B=>9 A2O78 [1]. 

#&� B0:65 CG0AB2C5B 2 @53C;OF88 D>AD>@=>3> >1<5=0. #>2KH5=85 C@>2=O 

F8@:C;8@CNI53> D>AD>@0 :@>28 ?@82>48B : AB8<C;OF88 A5:@5F88 #&�, :>B>@K9 2 A2>N 

>G5@54L 2>7459AB2CO =0 ?>G:8, A=8605B BC1C;O@=CN @501A>@1F8N D>AD0B>2. �><5>AB07 

D>AD>@0 4>?>;=8B5;L=> @53C;8@C5BAO D0:B>@>< @>AB0 D81@>1;0AB>2 23 (($(23), :>B>@K9 

?@54AB02;O5B A>1>9 18>;>38G5A:8 0:B82=K9 >AB5>F8B-A5:@5B8@C5<K9 ?>;8?5?B84, 
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8=3818@CNI89 ?>G5G=CN BC1C;O@=CN @501A>@1F8N D>AD0B>2 8 A8=B57 :0;LF8B@8>;0 

(1,25("!)2D) 2 ?>G:0E. 

 03=89 - <8:@>M;5<5=B, B0:65 B5A=> A2O70==K9 A :0;LF89-D>AD>@=K< >1<5=><. "= 

A?>A>15= @53C;8@>20BL A5:@5F8N #&� 0=0;>38G=> :0;LF8N, O2;OOAL 03>=8AB>< CaSR [234]. 

�8?5@<03=85<8O 0:B828@C5B CaSR 2 "-�, ?>402;OO A5:@5F8N #&�. "4=0:> 

38?><03=85<8O B0:65 ?@82>48B : @0728B8N 38?>:0;LF85<88, <5E0=87< :>B>@>9 =5 4> :>=F0 

87CG5=. !081>;55 25@>OB=>, 4;8B5;L=0O 2K@065==0O 38?><03=85<8O ?@82>48B : 8AB>I5=8N 

2=CB@8:;5B>G=KE 70?0A>2 <03=8O, GB> ?@82>48B : 38?5@0:B820F88 CaSR, 1;>:045 A5:@5F88 

#&� 8 @0728B8N @578AB5=B=>AB8 B:0=59 : 53> MDD5:B0< [5]. %0< #&�, 2 A2>N >G5@54L, 

>:07K205B 2;8O=85 =0 ?>445@60=85 3><5>AB070 <03=8O, ?>2KH0O 53> @501A>@1F8N 2 

48AB0;L=>< :0=0;LF5 8 2 :;5B:0E <>73>2>9 G0AB8 48AB0;L=>3> 8728B>3> :0=0;LF0. 

�@C38< 206=59H8< @53C;OB>@>< D>AD>@=>-:0;LF852>3> >1<5=0 O2;O5BAO 

:0;LF8B@8>;. #>4>1=> AB5@>84=K< 3>@<>=0<, >= A2O7K205BAO A 2=CB@8:;5B>G=K< 

@5F5?B>@>< :;5B:8-<8H5=8. "1@07C5BAO :><?;5:A 3>@<>=-@5F5?B>@, :>B>@K9 

2708<>459AB2C5B A E@><0B8=>< 8 8=4CF8@C5B B@0=A:@8?F8N AB@C:BC@=KE 35=>2, 2 

@57C;LB0B5 G53> A8=B578@CNBAO 15;:8, >?>A@54CNI85 459AB285 :0;LF8B@8>;0. � 

M=B5@>F8B0E :0;LF8B@8>; 8=4CF8@C5B A8=B57 :0;LF89-?5@5=>AOI8E 15;:>2, 

>15A?5G820NI8E 045:20B=CN 01A>@1F8N 8>=>2 :0;LF8O 8 D>AD0B>2 87 ?>;>AB8 :8H5G=8:0. 

�0;55 :0;LF8B@8>; :>=B@>;8@C5B B@0=A?>@B 8>=>2 :0;LF8O 87 M?8B5;8>F8B>2 2 :@>2L, 

1;03>40@O G5<C 8E :>=F5=B@0F8O 2> 2=5:;5B>G=>9 684:>AB8 ?>445@68205BAO =0 C@>2=5, 

=5>1E>48<>< 4;O <8=5@0;870F88 >@30=8G5A:>3> <0B@8:A0 :>AB=>9 B:0=8. � ?>G:0E 

:0;LF8B@8>; AB8<C;8@C5B @501A>@1F8N 8>=>2 :0;LF8O 8 D>AD0B>2. 

!0@O4C A #&� 8 :0;LF8B@8>;>< 2 @53C;OF88 >1<5=0 :0;LF8O CG0AB2C5B :0;LF8B>=8=, 

A8=B578@C5<K9 ?0@0D>;;8:C;O@=K<8 %-:;5B:0<8 I8B>284=>9 65;57K (-�). �3> A5:@5F8O 

2>7@0AB05B ?@8 ?>2KH5=88 AK2>@>B>G=>9 :>=F5=B@0F88 :0;LF8O 8, =0>1>@>B, C<5=LH05BAO 

?@8 53> A=865=88. /2;OOAL 0=B03>=8AB>< #&�, :0;LF8B>=8= 2>7459AB2C5B =0 A:5;5B, 345 

B>@<>78B :>AB=CN @57>@1F8N 8, :0: A;54AB285, 8=3818@C5B 2KA2>1>645=85 :0;LF8O. �@><5 

B>3>, >= ?>402;O5B :0=0;LF52CN @501A>@1F8N 8>=>2 :0;LF8O 2 ?>G:0E, B5< A0<K< 

AB8<C;8@CO 8E M:A:@5F8N ?>G:0<8 A <>G>9. "A=>2=0O D878>;>38G5A:0O @>;L :0;LF8B>=8=0 

70:;NG05BAO 2 ?>445@60=88 AB@C:BC@K A:5;5B0 2> 2@5<O @>AB0, 15@5<5==>AB8 8 ;0:B0F88, 

:>340 ?>B@51=>ABL B:0=59 2 :0;LF88 @57:> 2>7@0AB05B [6]. 
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1.2.2. %>AB>O=85 D>AD>@=>-:0;LF852>3> >1<5=0 ?@8 38?>?0@0B8@5>75 

#@8 38?>?0@0B8@5>75 >BACBAB285 8;8 =54>AB0B>G=>ABL #&� =587156=> 

A>?@>2>6405BAO @0728B85< 38?>:0;LF85<88. � >A=>2=K< ?0B>35=5B8G5A:8< <5E0=87<0< 

>B=>AOBAO: A=865=85 0:B82=>AB8 >AB5>:;0AB>2 A C<5=LH5=85< 2KA2>1>645=8O :0;LF8O 87 

:>AB59; ?>2KH5=85 M:A:@5F88 :0;LF8O A <>G>9; ?>402;5=85 A8=B570 :0;LF8B@8>;0 2 ?>G:0E 

8 A=865=85 01A>@1F88 :0;LF8O 87 :8H5G=8:0. �5D8F8B #&� ?@82>48B : 38?5@D>AD0B5<88 

:0: =0?@O<CN ?>A@54AB2>< C25;8G5=8O ?>G5G=>9 BC1C;O@=>9 @501A>@1F88 D>AD0B>2, B0: 8 

:>A25==> 70 AG5B 38?>:0;LF85<88. )@>=8G5A:0O 38?5@D>AD0B5<8O C ?0F85=B>2 A 

38?>?0@0B8@5>7><, :0: 1K;> ?>:070=>, 0AA>F88@>20=0 A ?>2KH5=85< 2 :@>28 C@>2=O 

($(23. "A=>2=K5 ?@8G8=K @0728B8O 38?>?0@0B8@5>70 ?@54AB02;5=K 2 B01;8F5 1. 

&45?<J4 1. ЭB8>;>38O 38?>?0@0B8@5>70 [7]. 

 

 

 

 

 

 

 

 

 

 

�8?>?0@0B8@5>7 
2A;54AB285 
45D8F8B0 #&� 

#>2@5645=85 "-� 

�A;54AB285 E8@C@38G5A:>9 >?5@0F88 =0 
>@30=0E H58 

�A;54AB285 >1;CG5=8O >@30=>2 H58 8;8 
@048>9>4B5@0?88 

�A;54AB285 0CB>8<<C==>3> ?>@065=8O: 
87>;8@>20==>3> 8;8 0AA>F88@>20==>3> A 
?>;83;0=4C;O@=K< A8=4@><>< (�#% 1 

B8?0) [AIRE] 

�A;54AB285 8=D8;LB@0F88 "-� 
>?CE>;LN, 3@0=C;5<0B>7=KE 701>;520=89 
8;8 1>;57=59 =0:>?;5=8O (1>;57=L 

�8;LA>=0, 35<>E@><0B>7) 
�A;54AB285 ?>2@5645=8O "-� ?@8 

B8@5>848B5 $845;O 

�5=5B8G5A:85 
701>;520=8O, 
70B@03820NI85 

@0728B85 "-� 8/8;8 
?@>4C:F8N #&� 

�A;54AB285 =0A;54AB25==>3> ?>@065=8O 2 
@0<:0E 35=5B8G5A:8E A8=4@><>2, 

0AA>F88@>20==KE A 38?>?0@0B8@5>7>< 
(B0:85 :0: �8�6>@468, CHARGE, 
�5==8-�0DD8, %0=JO4-%0:0B8, HDR 8 
4@.) [TBX1, NEBL, GATA3, TBSE, 

FAM111A, CHD7, SEMA3E] 

�A;54AB285 =0@CH5=89 
<8B>E>=4@80;L=>3> 35=><0 

�A;54AB285 87>;8@>20==>3> ?>2@5645=8O 
35=>2, >B25BAB25==KE 70 @0728B85 "-� 

[PTH, GCM2, SOX3] 

#0B>;>38G5A:0O 
A5:@5F8O #&� 

#@8 0CB>A><=>-4><8=0=B=>9 
38?>:0;LF85<88 B8? 1 [CASR] 8 B8? 2 

[GNAS11] 

#@8 =0;8G88 0:B828@CNI8E 0=B8-CaSR 

0=B8B5; 
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#@8 E@>=8G5A:>9 38?>- 8 
38?5@<03=85<88 

(C=:F8>=0;L=K9 
38?>?0@0B8@5>7 
2A;54AB285 

?5@8D5@8G5A:>9 
@578AB5=B=>AB8 
B:0=59 : 

459AB28N #&� 

#A524>38?>?0@0B8@5>7 
�A;54AB285 35=5B8G5A:8E 45D5:B>2 2 
?>AB-@5F5?B>@=>< A83=0;8=35 [GNAS, 

STX16, NESP55, PRKAR1A, PDE4D] 

1.2.3. #>A;5>?5@0F8>==K9 38?>?0@0B8@5>7 

)8@C@38G5A:>5 2<5H0B5;LAB2> =0 >@30=0E H58 - A0<0O @0A?@>AB@0=5==0O ?@8G8=0 

@0728B8O 38?>?0@0B8@5>70, >1CA;02;820NI0O >:>;> 75% 2A5E A;CG052 40==>3> 701>;520=8O. 

� >?5@0F8O<, 0AA>F88@>20==K< A @0728B85< 38?>?0@0B8@5>70, >B=>AOB B8@5>84M:B><8N 

?@8 7;>:0G5AB25==>< ?>@065=88 2 >1;0AB8 3>;>2K 8 H58 (A/157 F5=B@0;L=>9 8/8;8 1>:>2>9 

H59=>9 ;8<D>48AA5:F88), ?@8 48DDC7=>< B>:A8G5A:>< 8 <=>3>C7;>2>< 7>15. 

#>A;5>?5@0F8>==K9 38?>?0@0B8@5>7 <>65B 1KBL >1CA;>2;5= :0: =5?>A@54AB25==K< 

C40;5=85<, B0: 8 8=B@0>?5@0F8>==>9 B@02<>9 8;8 =0@CH5=85< :@>2>A=0165=8O "-�. 

#>A;5>?5@0F8>==K9 38?>?0@0B8@5>7 <>65B 2>7=8:0BL ?>A;5 E8@C@38G5A:>3> ;5G5=8O ?> 

?>2>4C ?5@28G=>3> 38?5@?0@0B8@5>70, :>340 ?>A;5 C40;5=8O 4><8=8@CNI59 

?0@0B8@5>84=>9 B:0=8 >AB02H85AO "-� =5 A?>A>1=K 2>AAB0=>28BL 4>AB0B>G=CN 

?@>4C:F8N #&�. 

� 8BCB?A<F9?PAO@ D0:B>@0< @8A:0 @0728B8O ?>A;5>?5@0F8>==>3> 38?>?0@0B8@5>70 

>B=>AOB [8]: 

● 65=A:89 ?>;; 

● 45D8F8B 28B0<8=0 D; 

● 15@5<5==>ABL 8 ;0:B0F8N; 

● 0CB>8<<C==K5 701>;520=8O -�;  

● ?@54H5AB2CNI85 HC=B8@CNI85 >?5@0F88 =0 65;C4:5 (10@80B@8G5A:0O 

E8@C@38O). 

&@0=78B>@=K9 ?>A;5>?5@0F8>==K9 38?>?0@0B8@5>7 >?@545;O5BAO :0: A=865=85 

C@>2=O #&� 2 A>G5B0=88 A 38?>:0;LF85<859 2 B5G5=85 =5 1>;55 G5< 6 <5AOF52 ?>A;5 

>?5@0F88 8 @538AB@8@C5BAO C 25-30% ?0F85=B>2, ?5@5=5AH8E B>B0;L=CN B8@5>84M:B><8N. 

%B>9:0O 38?>:0;LF85<8O 2 A>G5B0=88 A C@>2=5< #&� =865 @5D5@5=A=KE 7=0G5=89 A?CABO 6 

<5AOF52 8 1>;55 ?>A;5 E8@C@38G5A:>3> ;5G5=8O A2845B5;LAB2CNB > @0728B88 E@>=8G5A:>3> 

38?>?0@0B8@5>70, A>AB02;O5B >:>;> 3% A;CG052 [1,9]. !87:85 C@>2=8 :0;LF8O 8 
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=54>AB0B>:/45D8F8B 28B0<8=0 D (25("!)D) ?5@54 >?5@0F859, =87:89 ?>:070B5;L #&� 2> 

2@5<O >?5@0F88, 0CB>B@0=A?;0=B0F8O "-� (@58<?;0=B8@>20=85 B:0=8 "-� 2 >1;0ABL 

H58 8;8 ?@54?;5GLO 2 E>45 >?5@0F88), 1>;LH0O ?@>4>;68B5;L=>ABL >?5@0F88 1K;8 

>?@545;5=K :0: =57028A8<K5 ?@548:B>@K B@0=78B>@=>3> 38?>?0@0B8@5>70 ?>A;5 

B8@5>84M:B><88. � D0:B>@0< @8A:0 E@>=8G5A:>3> 38?>?0@0B8@5>70 B0:65 >B=>AOB: 

=54>AB0B>G=K9 >?KB E8@C@30, >BACBAB285 287C0;870F88 1>;55 42CE "-� 2> 2@5<O 

>?5@0F88, C@>25=L :0;LF8O :@>28 <5=55 1,88 <<>;L/; (7,5 <3/4;) ?@8 =>@<0;L=>< 480?07>=5 

2,12-2,62 <<>;L/; (8,5-10,5 <3/4;) 3 G5@57 24 G0A0 ?>A;5 >?5@0F88 8 =5>1E>48<>ABL 

?>2B>@=>3> E8@C@38G5A:>3> 2<5H0B5;LAB20 ?@8 @0728B88 :@>2>B5G5=8O. $8A: E@>=8G5A:>3> 

38?>?0@0B8@5>70 B5A=> A2O70= A :>;8G5AB2>< >AB02H8EAO in situ DC=:F8>=8@CNI8E "-� 

2> 2@5<O >?5@0F88: 16% ?@8 A>E@0=5==KE 132 65;570E, 6% ?@8 3 65;570E 8 2,5% ?@8 4 

[10,11]. � @54:8E A;CG0OE ?>A;5>?5@0F8>==K9 38?>?0@0B8@5>7 <>65B @0728BLAO A?CABO 

3>4K ?>A;5 >?5@0F88.  5E0=87<, ;560I89 2 >A=>25 MB>3> O2;5=8O 4> :>=F0 =5 87CG5=, => 

2>7<>6=> A2O70= A 2>7@0AB=K<8 87<5=5=8O<8 A>AC48AB>9 AB5=:8 0@B5@89, 

:@>2>A=0160NI8E >AB0B>G=CN B:0=L "-�. 

1.2.4. �5=5B8G5A:85 ?@8G8=K 38?>?0@0B8@5>70 

�5=5B8G5A:0O MB8>;>38O 38?>?0@0B8@5>70 2AB@5G05BAO <5=55 G5< 2 10% A;CG052 [12]. 

"A=>2=CN ?@8G8=C 38?>?0@0B8@5>70 ?@54AB02;ONB A>1>9 E@><>A><=K5 <8:@>45;5F88 8 

<>=>35==K5 0=><0;88 [13]. 

1.2.4.1. �CB>8<<C==K9 38?>?0@0B8@5>7 

�CB>8<<C==K9 38?>?0@0B8@5>7 - 2B>@0O ?> @0A?@>AB@0=5==>AB8 D>@<0 

38?>?0@0B8@5>70, >1CA;>2;5==0O 8<<C=>->?>A@54>20==K< @07@CH5=85< :;5B>: "-� [14]. 

"= <>65B 1KBL 87>;8@>20==K< 701>;520=85<, >4=0:> 7=0G8B5;L=> G0I5 2AB@5G05BAO 2 

@0<:0E =0A;54AB25==>3> 0CB>8<<C==>3> ?>;83;0=4C;O@=>3> A8=4@><0 (�#%) 1-3> B8?0, 

B0:65 8725AB=>3> :0: :0=484>-M:B>45@<0;L=0O 48AB@>D8O (Autoimmune Polyendocrinopathy 

with Candidiasis and Ectodermal Dystrophy 3 APECED) [15]. �#% 1-3> B8?0 3 <>=>35==>5 

0CB>A><=>-@5F5AA82=>5 701>;520=85, 2 >A=>25 :>B>@>3> ;568B =0@CH5=85 AB@C:BC@K 35=0 

0CB>8<<C==>3> @53C;OB>@0 (AIRE). �;NG52K< 725=>< ?0B>35=570 701>;520=8O ;568B 

0CB>8<<C==0O 45AB@C:F8O @07;8G=KE M=4>:@8==KE 65;57, 2:;NG0O "-�. �;O �#% 1-3> 

B8?0 E0@0:B5@=0 :;0AA8G5A:0O B@8040: A;878AB>-:>6=K9 :0=484>7, 38?>?0@0B8@5>7, 

E@>=8G5A:0O =04?>G5G=8:>20O =54>AB0B>G=>ABL. �01>;520=85 451NB8@C5B, :0: ?@028;>, 2 

45BA:>< 2>7@0AB5. � ?>402;ONI5< 1>;LH8=AB25 A;CG052 ?5@2K< ?@>O2;5=85< AB0=>28BAO 
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A;878AB>-:>6=K9 :0=484>7, @072820NI89AO 2 ?5@2K5 10 ;5B 687=8, G0I5 2 2>7@0AB5 >:>;> 

2-E ;5B. !0 D>=5 A;878AB>-:>6=>3> :0=484>70 C 84% ?0F85=B>2 ?>O2;O5BAO 38?>?0@0B8@5>7, 

:>B>@K9 2 88% A;CG052 451NB8@C5B 2 2>7@0AB5 4> 10 ;5B. � 4@C38< :><?>=5=B0< A8=4@><0 

>B=>AOBAO A0E0@=K9 48015B 1-3> B8?0, 38?>B8@5>7, <0;L01A>@1F8O, F5;80:8O, 28B8;83>, 

0CB>8<<C==K9 35?0B8B, 38?>3>=0487< 8 4@C385 [16]. #>4@>1=0O 8=D>@<0F8O ?@54AB02;5=0 

2 @0745;5 �>?>;=8B5;L=>9 8=D>@<0F88. 

1.2.4.2. �5=5B8G5A:85 20@80=BK 87>;8@>20==>3> 38?>?0@0B8@5>70 

� 7028A8<>AB8 >B ?0B>35=570 701>;520=8O 35=5B8G5A:85 20@80=BK 87>;8@>20==>3> 

38?>?0@0B8@5>70 CA;>2=> <>3CB 1KBL @0745;5=K =0 B@8 >A=>2=K5 3@C??K. � ?5@2CN 3@C??C 

2E>4OB 701>;520=8O, E0@0:B5@87CNI85AO =>@<0;L=K< @0728B85< "-�, => =0@CH5==>9 

A5:@5F859 #&�. � 40==>9 3@C??5 >B=>A8BAO 0CB>A><=>-4><8=0=B=0O 38?>:0;LF85<8O, 2 

>A=>25 :>B>@>9 ;560B 0:B828@CNI85 B>G5G=K5 <CB0F88 35=0 CASR. � =0AB>OI55 2@5<O 

>?8A0=> >:>;> 40 0:B828@CNI8E <CB0F89 [17]. �:B820F8O @5F5?B>@=>3> 15;:0 ?@82>48B : 

=0@CH5=8N @53C;OF88 A5:@5F88 #&� ?> ?@8=F8?C >1@0B=>9 A2O78, :>340 =>@<0;L=K5 8;8 

=87:85 ?>:070B5;8 C@>2=O :0;LF8O A>?@>2>640NBAO A=865=85< 2K@01>B:8 3>@<>=0. �;O 

701>;520=8O E0@0:B5@=0 C<5@5==0O 38?>:0;LF85<8O 2 A>G5B0=88 A> A=865=85< C@>2=O #&�, 

C 1>;LH8=AB20 ?0F85=B>2 =01;N405BAO 38?><03=85<8O. �;8=8G5A:0O :0@B8=0 20@8015;L=0 

>B 15AA8<?B><=>9 38?>:0;LF85<88 4> 38?>:0;LF85<8G5A:8E :@87>2. �;O ?0F85=B>2 A 

40==K< 701>;520=85< E0@0:B5@=0 38?5@:0;LF8C@8O A 2KA>:8< @8A:>< 

=5D@>;8B8070/=5D@>:0;LF8=>70 8 =0@CH5=8O DC=:F88 ?>G5:. 

�=><0;88 @0728B8O "-� >B=>AOBAO :> 2B>@>9 3@C??5 701>;520=89, 2>7=8:0NI8E 2 

@57C;LB0B5 <CB0F88 B@0=A:@8?F8>==KE D0:B>@>2. �5D5:B 35=0 GCM2 (glial cell missing 2) 

;568B 2 >A=>25 =0@CH5=8O D>@<8@>20=8O "-� 8 =0A;54C5BAO ?> 0CB>A><=>-@5F5AA82=><C 

B8?C. X-AF5?;5==K9 @5F5AA82=K9 20@80=B A2O7K20NB A 45;5F8O<8 8 8=A5@F8O<8 =0 CG0AB:5 

Xq27.1. #@54?>;>68B5;L=>, C:070==K5 <CB0F88 2;8ONB =0 DC=:F8N 15;:0 SoX9 3 

B@0=A:@8?B>@=>3> D0:B>@0, 8<5NI53> 7=0G5=85 2 @0728B88 "-� [18]. 

� B@5BLN 3@C??C <>6=> 2:;NG8BL <CB0F88 35=0 PTH, ?@82>4OI85 : =0@CH5=8N 

?@>F5AA8=30 8 A5:@5F88 #&�, A>?@>2>640NI85AO @0728B85< 87>;8@>20==>3> 

38?>?0@0B8@5>70. �0==K5 <CB0F88 2AB@5G0NBAO 4>AB0B>G=> @54:>, 8<5NB 0CB>A><=>-

@5F5AA82=K9 8 0CB>A><=>-4><8=0=B=K9 B8?K =0A;54>20=8O. !0@CH05BAO 

?>ABB@0=A;OF8>==0O >1@01>B:0 <>;5:C;K ?@5?@>#&� 8/8;8 B@0=A;OF88 <0B@8G=>9 

@81>=C:;58=>2>9 :8A;>BK [19]. �><>783>B=K5 <CB0F88 35=0 ?@5?@>#&� ?@82>4OB : 
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7=0G8<><C A=865=8N C@>2=O #&� (2?;>BL 4> =5>?@545;O5<KE 7=0G5=89) 2 A>G5B0=88 A 

A8<?B><0B8G5A:>9 38?>:0;LF85<859 8 38?5@D>AD0B5<859. #>4@>1=0O 8=D>@<0F8O 

?@54AB02;5=0 2 @0745;5 �>?>;=8B5;L=>9 8=D>@<0F88. 

1.2.4.3. �8?>?0@0B8@5>7 2 A>AB025 ?>;8:><?>=5=B=KE 35=5B8G5A:8E 701>;520=89 

�8?>?0@0B8@5>7 <>65B 2E>48BL 2 A>AB02 ?>;8:><?>=5=B=KE 35=5B8G5A:8E 

701>;520=89. %8=4@>< �8�6>@468 2K720= 45;5F859 22q11, GB> ?@82>48B : 2@>645==>9 

48A35=5788 "-� 8 A>>B25BAB25==> : 38?>?0@0B8@5>7C. �;O 40==>3> 701>;520=8O B0:65 

E0@0:B5@=0 48A<>@D8O, 2@>645==K5 ?>@>:8 A5@4F0 8 BO65;K9 8<<C=>45D8F8B. �>;L=K5 

>1KG=> ?>3810NB 2 45BA:>< 2>7@0AB5 [20]. %8=4@>< �0@0:0B0, 8;8 HDR-A8=4@>< 

(hypoparathyroidism, deafness and renal dysplasia syndrome) 3 0CB>A><=>-4><8=0=B=>5 

701>;520=85, 2K720==>5 45D5:B>< 35=0 GATA3, ;>:0;87>20==>3> 2 :>@>B:>< ?;5G5 10-9 

E@><>A><K (10@15). �5= :>48@C5B 15;>:, >B25G0NI89 70 @0728B85 "-�, 2=CB@5==53> CE0, 

?>G5:. '@>25=L #&� :>;51;5BAO >B =86=59 3@0=8FK =>@<K 4> =5>?@545;O5<>3> [21]. 

%8=4@>< �5==83�0DD8 2:;NG05B 2 A51O =87:>@>A;>ABL, 0=><0;88 3;07, >AB5>A:;5@>7. 

%8=4@>< %0=LO43%0:0B8 8;8 A8=4@>< HRD (hypoparathyroidism retardation dysmorphism) 

G0AB> @0AA<0B@8205BAO :0: 20@80=B A8=4@><0 �5==83�0DD8 8 ?@>O2;O5BAO 

38?>?0@0B8@5>7><, BO65;>9 7045@6:>9 D878G5A:>3> 8 ?A8E><>B>@=>3> @0728B8O, 

<8:@>F5D0;859, >A>15==>ABO<8 D5=>B8?0. ' ?0F85=B>2 A A8=4@><0<8 �5==83�0DD8 1-3> 

B8?0 (0CB>A><=>-@5F5AA82=>5 =0A;54>20=85) 8 %0=LO43%0:0B8 2KO2;ONB <CB0F88 2 35=5 

TBCE (tubulin-specific chaperone E) [22]. 

�8?>?0@0B8@5>7 O2;O5BAO :><?>=5=B>< =5:>B>@KE 1>;57=59 <8B>E>=4@80;L=>9 

457>:A8@81>=C:;58=>2>9 :8A;>BK 8 >A>15==> E0@0:B5@5= 4;O A8=4@><0 �5@=A03%59@0 2 

A>G5B0=88 A =0@C6=>9 >DB0;L<>?;53859, ?83<5=B=>9 4535=5@0F859 A5BG0B:8, <8>?0B859, 

:0@48><8>?0B859. #@8 A8=4@><5 MELAS (mitochondrial encephalopathy, lactic acidosis and 

stroke-like episodes) 38?>?0@0B8@5>7 A>G5B05BAO A <8B>E>=4@80;L=>9 M=F5D0;>?0B859, 

;0:B0B-0F84>7><, 8=AC;LB>?>4>1=K<8 M?87>40<8. !5A<>B@O =0 B>, GB> ?@8 40==KE 

701>;520=8OE 38?>?0@0B8@5>7, :0: ?@028;>, =5 2KABC?05B >A=>2=K< A8<?B><><, 2 @O45 

A;CG052 2 451NB5 @072820NBAO 8<5==> 38?>:0;LF85<8G5A:85 AC4>@>38, GB> A;C68B ?>2>4>< 

4;O 40;L=59H53> >1A;54>20=8O. #>4@>1=0O 8=D>@<0F8O ?@54AB02;5=0 2 @0745;5 

�>?>;=8B5;L=>9 8=D>@<0F88. 
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1.2.5. �8?>?0@0B8@5>7 8 38?><03=85<8O 

#@8 A=865=88 C@>2=O <03=8O 2 AK2>@>B:5, :0: 8 ?@8 38?>:0;LF85<88, A5:@5F8O #&� 

4>;6=0 CA8;820BLAO, >4=0:> 45D8F8B <03=8O ?@82>48B : ?0B>;>38G5A:><C A=865=8N 

C@>2=O #&� 8 @0728B8N @578AB5=B=>AB8 :>AB=>9 B:0=8 8 ?>G5: : 53> MDD5:B0< [17,23]. 

#0B>35=5B8G5A:89 <5E0=87< @0728B8O 38?>?0@0B8@5>70 ?@8 38?><03=85<88 >AB05BAO 4> 

:>=F0 =5OA=K<.  

�5D8F8B <03=8O =01;N405BAO 2A;54AB285: 

● =54>AB0B>G=>3> ?>ABC?;5=8O A ?8I59; 

● A=865=8O 01A>@1F88 2 :8H5G=8:5 (<0;L01A>@1F8O, A8=4@>< :>@>B:>9 :8H:8, 

BO65;0O 8 ?@>4>;68B5;L=0O @2>B0, 480@5O, AB50B>@5O); 

● A5<59=0O 38?><03=85<8O A 2B>@8G=>9 38?>:0;LF85<859 (<CB0F8O TRPM6) 

[24,25]; 

● 0CB>A><=>-4><8=0=B=0O 38?>:0;LF85<8O (0:B828@CNI0O <CB0F8O 2 35=5 

CASR) [26]; 

● A5<59=0O 38?><03=85<8O A 38?5@:0;LF8C@859 8 =5D@>:0;LF8=>7>< (FHHNC) 

[26328];  

● ?@85<0 ;5:0@AB25==KE ?@5?0@0B>2: 

o B80784K, DC@>A5<84**; 

o 8=3818B>@K ?@>B>==>3> =0A>A0; 

o 0=B810:B5@80;L=K5 ?@5?0@0BK A8AB5<=>3> 459AB28O; 

o ?@>B82>3@81:>2K5 ?@5?0@0BK A8AB5<=>3> 459AB28O; 

o ?@>B82>>?CE>;52K5 ?@5?0@0BK; 

o 8<<C=>45?@5AA0=BK; 

o <>=>:;>=0;L=K5 0=B8B5;0 8 :>=JN30BK 0=B8B5;. 

 �8?5@<03=85<8O B0:65 <>65B ?@82>48BL : =0@CH5=8N DC=:F88 "-� ?CB5< 

?>402;5=8O A5:@5F88 #&� A @0728B85< 38?>:0;LF85<88. �8?5@<03=85<8O <>65B @0728BLAO 

?@8 A;54CNI8E A>AB>O=8OE: E@>=8G5A:>9 1>;57=8 ?>G5: ()�#); A5<59=>9 

38?>:0;LF8C@8G5A:>9 38?5@:0;LF85<88; 871KB>G=>< ?>B@51;5=88 (?0@5=B5@0;L=>5 

22545=85 ?@5?0@0B>2 <03=8O 8 4@.); B>:>;8B8G5A:>9 B5@0?88 ?@8 M:;0<?A88. 

1.2.6. �@C385 ?@8G8=K 38?>?0@0B8@5>70 

!5:>B>@K5 A;CG08 87>;8@>20==>3> 38?>?0@0B8@5>70, ?@8 :>B>@KE =5 

845=B8D8F8@>20=0 ?@8G8=0, B0:65 <>3CB 1KBL A;54AB285< 0CB>8<<C==>3> ?>@065=8O 
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B:0=8 "-�. "4=0:>, MB> A:>@55 4803=>7 8A:;NG5=8O, 4;O :>B>@>3> =5 @07@01>B0=> 

A?5F8D8G5A:8E 4803=>AB8G5A:8E :@8B5@852. � @54:8E A;CG0OE ?@8G8=>9 38?>?0@0B8@5>70 

<>3CB AB0BL 8=D8;LB@0B82=K5 701>;520=8O, B0:85 :0: A0@:>84>7, 0<8;>84>7, B8@5>848B 

$845;O 8 <5B0AB0B8G5A:>5 ?>@065=85 "-� [29332]. &:0=L "-� >B=>A8B5;L=> =5 

2>A?@88<G820 : ;CG52><C ?>2@5645=8N, B5< =5 <5=55, 2 ;8B5@0BC@5 >?8A0=K >G5=L @54:85 

A;CG08 @0480F8>==>-8=4CF8@>20==>3> 38?>?0@0B8@5>70 [33336]. "B;>65=8O <8=5@0;>2 2 

B:0=8 "-� 3 =0?@8<5@, <548 ?@8 1>;57=8 �8;LA>=0 8 65;570 ?@8 35<>E@><0B>75 -  

O2;ONBAO @54:8<8 ?@8G8=0<8 @0728B8O 38?>?0@0B8@5>70. "?8A0=K A;CG08 @0728B8O 

38?>?0@0B8@5>70 2A;54AB285 <0AA82=KE ?>2B>@ONI8EAO B@0=ADC789 C ?0F85=B>2 A 

B0;0AA5<859 [37341]. 

1.3 ЭC<89@<B?B7<O ;45B?964A<O <?< EBEFBOA<O (7DGCCO ;45B?964A<= <?< 
EBEFBOA<=) 

�<5NI85AO 40==K5 > @0A?@>AB@0=5==>AB8 38?>?0@0B8@5>70 >A=>20=K =0 :@C?=KE 

M?845<8>;>38G5A:8E 8AA;54>20=8OE, ?@>2545==KE 2 %,�, �0=88, !>@25388, �B0;88 8 @O45 

4@C38E AB@0=. #>;CG5==K5 @57C;LB0BK >B=>A8B5;L=> AE>4=K 8 A2845B5;LAB2CNB > 

@0A?@>AB@0=5==>AB8 38?>?0@0B8@5>70 2 480?07>=5 23-37 =0 100000 =0A5;5=8O [12,14,42344]. 

#>A;5>?5@0F8>==K9 38?>?0@0B8@5>7 G0I5 2AB@5G05BAO A@548 65=I8=, GB> A2O70=> A 

1>;55 G0AB>9 ?0B>;>3859 -� 8, A;54>20B5;L=>, B8@5>84M:B><859 [45,46]. 

$0A?@>AB@0=ё==>ABL =0A;54AB25==KE D>@< 38?>?0@0B8@5>70 =5 @07;8G05BAO C <C6G8= 8 

65=I8= [43]. � @>AA89A:>9 ?>?C;OF88 :@C?=KE M?845<8>;>38G5A:8E 8AA;54>20=89 A 

F5;LN >F5=:8 @0A?@>AB@0=5==>AB8 38?>?0@0B8@5>70 =5 ?@>2>48;>AL.  

�0==K5 > A<5@B=>AB8 ?0F85=B>2 A E@>=8G5A:8< 38?>?0@0B8@5>7>< ;8<8B8@>20=K 

[45,47], B5< =5 <5=55, >B<5G5=> 2-:@0B=>5 ?>2KH5=85 @8A:0 A<5@B8 A@548 1>;L=KE A 

@07282H8<AO ?>A;5>?5@0F8>==K< 38?>?0@0B8@5>7>< ?> A@02=5=8N A 3@C??>9, =5 8<5NI59 

40==>3> E8@C@38G5A:>3> >A;>6=5=8O ?>A;5 >?5@0F88 =0 I8B>284=>9 65;575. #>2KH5==K9 

@8A: A<5@B8 ?0F85=B>2 A E@>=8G5A:8< 38?>?0@0B8@5>7>< 0AA>F88@C5BAO A 

38?5@D>AD0B5<859, 1>;LH>9 4;8B5;L=>ABLN 701>;520=8O 8 G0AB>B>9 M?87>4>2 

38?5@:0;LF85<88 [47]. 

1.4 "EB59AABEF< >B8<DB64A<O ;45B?964A<O <?< EBEFBOA<O (7DGCCO ;45B?964A<= 
<?< EBEFBOA<=) CB  9:8GA4DB8AB= EF4F<EF<K9E>B= >?4EE<H<>4J<< 5B?9;A9= < 

CDB5?9@, E6O;4AAOI EB ;8BDB6P9@ 

E20.0 �48>?0B8G5A:89 38?>?0@0B8@5>7  
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E20.8 �@C385 D>@<K 38?>?0@0B8@5>70 

E20.9 �8?>?0@0B8@5>7 =5CB>G=5==K9 

E89.2 �8?>?0@0B8@5>7, 2>7=8:H89 ?>A;5 <548F8=A:8E ?@>F54C@  

1.5 �?4EE<H<>4J<O ;45B?964A<O <?< EBEFBOA<O (7DGCCO ;45B?964A<= <?< 

EBEFBOA<=) 
1. #BE?9BC9D4J<BAAO= 7<CBC4D4F<D9B;: [48] 

● &@0=78B>@=K9 38?>?0@0B8@5>7; 

● )@>=8G5A:89 (AB>9:89) 38?>?0@0B8@5>7. 

2. �GFB<@@GAAO= 7<CBC4D4F<D9B;*: 
● �CB>8<<C==K9 ?>;83;0=4C;O@=K9 A8=4@>< 1 B8?0 (�#% 1 B8?0); 

● �CB>8<<C==K9 ?>;83;0=4C;O@=K9 A8=4@>< 3 B8?0 (�#% 3 B8?0); 

● �CB>8<<C==K9 ?>;83;0=4C;O@=K9 A8=4@>< 4 B8?0 (�#% 4 B8?0). 

3. �9A9F<K9E><= <;B?<DB64AAO= 7<CBC4D4F<D9B;: 
● �CB>A><=>-4><8=0=B=0O 38?>:0;LF85<8O A 38?5@:0;LF8C@859 1 B8?0 

(HYPOC1-ADH1)/A8=4@>< �0@BB5@0 5 B8?0; 

● �CB>A><=>-4><8=0=B=0O 38?>:0;LF85<8O A 38?5@:0;LF8C@859 2 B8?0 

(HYPOC1-ADH2); 

● %5<59=K9 87>;8@>20==K9 38?>?0@0B8@5>7 (0CB>A><=K9, )-A2O70==K9). 

4. �<CBC4D4F<D9B; 6 EBEF469 CB?<>B@CBA9AFAOI 79A9F<K9E><I E<A8DB@B6:  
● %8=4@>< �8�6>@468 1 B8?0 (DGS1); 

●  %8=4@>< �8�6>@468 2 B8?0 (DGS2); 

● CHARGE A8=4@><; 

● HDR A8=4@><; 

● %8=4@>< �5==8-�0DD8 1 B8?0 (KCS1); 

● %8=4@>< �5==8-�0DD8 2 B8?0 (KCS2); 

● Gracile bone dysplasia (GCLEB); 

●  8B>E>=4@80;L=K5 701>;520=8O. 

5. �DG7<9 HBD@O 7<CBC4D4F<D9B;4: 
● !0@CH5=8O >1<5=0 <03=8O; 

● �=D8;LB@0B82=K5 701>;520=8O (3@0=C;5<0B>7, 35<>E@><0B>7, 

<5B0AB078@>20=85); 

● �8?>?0@0B8@5>7 2 @57C;LB0B5 ;CG52>3> ?>2@5645=8O B:0=8 "-�. 
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6. �8<BC4F<K9E><= 7<CBC4D4F<D9B;. 
* - A;CG052 @0728B8O 38?>?0@0B8@5>70 2 @0<:0E 0CB>8<<C==>3> ?>;83;0=4C;O@=>3> 

A8=4@><0 2 B8?0 (�#% 2 B8?0) =5 >?8A0=>. 

1.6 �?<A<K9E>4O >4DF<A4 ;45B?964A<O <?< EBEFBOA<O (7DGCCO ;45B?964A<= <?< 

EBEFBOA<=) 
"A=>2=K5 :;8=8G5A:85 ?@>O2;5=8O 38?>?0@0B8@5>70 >1CA;>2;5=K 

38?>:0;LF85<859.  !54>AB0B>: :0;LF8O 2 >@30=87<5 ?@82>48B : G0AB8G=>9 45?>;O@870F88 

?>B5=F80;0 ?>:>O =0 <5<1@0=5 =59@>=>2, B5< A0<K< C25;8G820O 25@>OB=>ABL 70?CA:0 

?>B5=F80;0 459AB28O [49]. �0: A;54AB285 ?>2KH05BAO =5@2=>-<KH5G=0O 2>71C48<>ABL 8 

>1I0O 2535B0B82=0O @50:B82=>ABL. 'A8;5=85 GC2AB28B5;L=>AB8 A5=A>@=>3> 

(GC2AB28B5;L=>3>) =59@>=0 ?@>O2;O5BAO 2 2845 ?0@5AB5789 2 :>=5G=>ABOE 8 2 >:>;>@>B>2>9 

>1;0AB8; <>B>@=>3> (42830B5;L=>3>) =59@>=0 3 <KH5G=K<8 A?07<0<8, 2?;>BL 4> B5B0=88; 

>B :;0AA8G5A:>3> :0@?>?540;L=>3> A?07<0 4> 687=5C3@>60NI53> ;0@8=3>A?07<0 [50]. 

&O65;0O 38?>:0;LF85<8O 0AA>F88@>20=0 :0: A ;>:0;L=K<8, B0: 8 35=5@0;87>20==K<8 

AC4>@>30<8 B>=8:>-:;>=8G5A:>3> B8?0. 

%B5?5=L 2K@065==>AB8 A8<?B><>2 7028A8B >B C@>2=O :0;LF8O 2 AK2>@>B:5 :@>28, 0 

B0:65 >B A:>@>AB8 ?@>3@5AA8@>20=8O 38?>:0;LF85<88. �;O E@>=8G5A:>3> B5G5=8O 

701>;520=8O E0@0:B5@=0 040?B0F8O : =87:8< C@>2=O< :0;LF8O AK2>@>B:8 :@>28 A 

>BACBAB285< 2K@065==>9 :;8=8G5A:>9 :0@B8=K 4065 ?@8 BO65;>9 38?>:0;LF85<88. 

#@>2>F8@CNI8<8 D0:B>@0<8 CEC4H5=8O A>AB>O=8O 2 B0:8E A;CG0OE <>3CB O2;OBLAO 

C25;8G5=85 D878G5A:>9 0:B82=>AB8, <548F8=A:85 ?@>F54C@K, 15@5<5==>ABL 8 ;0:B0F8O 

[1,33]. 

1.6.1. "AB@0O 38?>:0;LF85<8O (38?>:0;LF85<8G5A:89 :@87) 

"AB@0O 38?>:0;LF85<8O (38?>:0;LF85<8G5A:89 :@87) - MB> 687=5C3@>60NI55 

A>AB>O=85, :>B>@>5 B@51C5B =5>B;>6=KE ;5G51=KE <5@>?@8OB89.  

�;8=8G5A:8 >=0 ?@>O2;O5BAO ?@8ABC?0<8 B5B0=88, :>B>@K< <>3CB ?@54H5AB2>20BL 

?0@5AB5788 ;8F0, :8AB59 8 AB>?, GC2AB2> AB@0E0, 15A?>:>9AB2>, D81@8;;O@=K5 ?>45@3820=8O 

>B45;L=KE <KHF. +0I5 2A53> AC4>@>38 2>7=8:0NB 2 <KHF0E 25@E=8E :>=5G=>AB59, @565 3 

2 =86=8E. �A;54AB285 A?07<0 <CA:C;0BC@K ;8F0 2>7=8:05B A0@4>=8G5A:0O C;K1:0, 3C1K 

?@8>1@5B0NB D>@<C «@K1L53> @B0». #@8 A?07<5 6520B5;L=KE <KHF 2>7=8:05B AC4>@>6=>5 

A60B85 G5;NAB59 (B@87<). %C4>@>38 2 <KHF0E 25@E=8E :>=5G=>AB59 ?@82>4OB : 

E0@0:B5@=><C ?>;>65=8N @C:8, =07K205<><C «@C:>9 0:CH5@0»: ?0;LFK A60BK 8 A;53:0 
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?@82545=K : ;04>=8, I ?0;5F A2545=, :8ABL A>3=CB0 2 ;CG570?OAB=>< ACAB025. #@8 A?07<5 

<CA:C;0BC@K =86=8E :>=5G=>AB59 154@0 8 3>;5=8 2KBO=CBK, AB>?K ?>2>@0G820NBAO 

2=CB@L, BC;>28I5 2K38105BAO :7048 (>?8AB>B>=CA). �A;54AB285 AC4>@>6=KE A>:@0I5=89 

<56@515@=KE <KHF, <KHF 682>B0 8 480D@03<K @57:> =0@CH05BAO 4KE0=85. �7<5=5=8O 

>@30=>2 8 A8AB5< ?@8 B5B0=88 7028AOB >B ?@5>1;040=8O B>=CA0 A8<?0B8G5A:>9 8;8 

?0@0A8<?0B8G5A:>9 A8AB5<K. �:B820F8O A8<?0B8G5A:>9 =5@2=>9 A8AB5<K ?@82>48B : 

B0E8:0@488, ?>2KH5=8N 0@B5@80;L=>3> 402;5=8O, ?>1;54=5=8N :>6=KE ?>:@>2>2 

2A;54AB285 A?07<0 ?5@8D5@8G5A:8E A>AC4>2, 0 ?0@0A8<?0B8G5A:>9 3 : 1@048:0@488 8 

38?>B5=788, @2>B5, 480@55, ?>;8C@88. %?07<K 3;04:>9 <CA:C;0BC@K 2=CB@5==8E >@30=>2 8 

A>AC4>2 <>3CB 8<8B8@>20BL @07;8G=K5 701>;520=8O, 2:;NG0O ?0B>;>38N A5@45G=>-

A>AC48AB>9 A8AB5<K (?@8ABC?K AB5=>:0@488, M=40@B5@88B0, <83@5=8 8 B.4.), >@30=>2 

4KE0=8O (=0?@8<5@, 1@>=E80;L=0O 0AB<0), 65;C4>G=>-:8H5G=>3> B@0:B0 (E>;5F8AB8B, 

?0=:@50B8B, 0??5=48F8B, O720 65;C4:0), <>G5?>;>2>9 A8AB5<K (F8AB8B, =5D@8B 8 4@.) [51]. 

1.6.2. �;8=8G5A:85 ?@>O2;5=8O E@>=8G5A:>3> 38?>?0@0B8@5>70 

�;8=8G5A:85 ?@>O2;5=8O E@>=8G5A:>3> 38?>?0@0B8@5>70 @07;8G=K 8 70B@03820NB 

?>GB8 2A5 A8AB5<K >@30=87<0 (B01;.2). "=8 <>3CB 1KBL 0AA>F88@>20=K :0: A M?87>40<8 

38?>-, B0: 8 38?5@:0;LF85<88, 38?5@D>AD0B5<88 [33]. 

&45?<J4 2. �;8=8G5A:85 A8<?B><K 38?>?0@0B8@5>70. 

%<EF9@O BD74AB6 �?<A<K9E><9 CDBO6?9A<O 
#5@8D5@8G5A:0O =5@2=0O 
A8AB5<0  
 

#0@5AB5788, D81@8;;O@=K5 ?>45@3820=8O, B>=8G5A:85 
AC4>@>38, B5B0=8O, :0@?>?540;L=K9 A?07<, A8<?B><K 
)2>AB5:0 8 &@CAA> 

*5=B@0;L=0O =5@2=0O A8AB5<0 !52@>7, A=865=85 ?0<OB8, 15AA>==8F0, 45?@5AA8O 
�KE0B5;L=0O A8AB5<0 �0@8=3>A?07< 8 1@>=E>A?07< 

�5;C4>G=>-:8H5G=K9 B@0:B  �8AD038O, @2>B0, 480@5O 8 70?>@K 

%5@45G=>-A>AC48AB0O A8AB5<0 '4;8=5=85 8=B5@20;0 QT 8 =5A?5F8D8G5A:85 87<5=5=8O 
7C1F0 T, =0@CH5=8O A5@45G=>3> @8B<0, 48;0B0F8>==0O 
38?>:0;LF85<8G5A:0O :0@48><8>?0B8O 

#>G:8 !5D@>;8B807/=5D@>:0;LF8=>7, A=865=85 DC=:F88 ?>G5: 
%:5;5B=>-<KH5G=0O A8AB5<0 8 
7C1K 

 8>?0B8O A:5;5B=KE <KHF, A?>=48;>0B@>?0B8O, 
38?>?;078O 7C1=>9 M<0;8, C:>@>G5=85 :>@=59, 
38?>?;078O 8;8 >BACBAB285 7C1>2 

"@30=K 7@5=8O %C1:0?AC;O@=0O :0B0@0:B0, ?0??8;>M45<0 
�>6=K5 ?>:@>2K %CE>ABL :>68, E@C?:>ABL =>3B59, >=8E>;878A, 

?CABC;57=K9 ?A>@807 
%@548 ?@548:B>@>2 @0728B8O >A;>6=5=89 C ?0F85=B>2 A E@>=8G5A:8< 

38?>?0@0B8@5>7>< 1K;8 2K45;5=K A;54CNI85 [47]: 4;8B5;L=>ABL 38?>?0@0B8@5>70 1>;55 
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20 ;5B, 2K@065==0O 38?>:0;LF85<8O, M?87>4K 38?5@:0;LF85<88 (1>;55 4) - D0:B>@K @8A:0 

A5@45G=>-A>AC48ABKE >A;>6=5=89; M?87>4K 38?5@:0;LF85<88 (1>;55 4) B0:65 1K;8 

0AA>F88@>20=K A @0728B85< ?0B>;>388 ?>G5:.  

*5=B@0;L=0O =5@2=0O A8AB5<0  

�0;LF8D8:0F8O AB@C:BC@ 3>;>2=>3> <>730 C ?0F85=B>2 A 38?>?0@0B8@5>7>< <>65B 

>?@545;OBLAO 2 52-74% A;CG052 [52,53]. +0I5 2A53> :0;LF8D8:0BK 287C0;878@CNBAO 2 

1070;L=KE 30=3;8OE, A@548 4@C38E ;>:0;870F89 - 15;>5 25I5AB2> 3>;>2=>3> <>730, B0;0<CA, 

7C1G0B>5 O4@>. )>BO B>G=>9 ?@8G8=K, ?@82>4OI59 : D>@<8@>20=8N 2=5A:5;5B=>9 

:0;LF8D8:0F88, =5 CAB0=>2;5=>, ?@>3@5AA8@>20=85 :0;LF8D8:0F88 B5A=> A2O70=> A 

87<5=5=8O<8 >1<5=0 D>AD>@0 (38?5@D>AD0B5<859). �;8=8G5A:0O 7=0G8<>ABL 

:0;LF8D8:0F88 F5=B@0;L=>9 =5@2=>9 A8AB5<K C ?0F85=B>2 A 4;8B5;L=K< 0=0<=57>< 

38?>?0@0B8@5>70 =5 8725AB=0. #@O<>9 A2O78 A A8<?B><0<8 ?0@:8=A>=87<0 

(=52@>;>38G5A:85 =0@CH5=8O 42865=8O, E0@0:B5@87CNI85AO B@5<>@><, 1@048:8=57859, 

@8384=>ABLN 8 ?>ABC@0;L=>9 =5AB018;L=>ABLN) 8 48AB>=88 (=52@>;>38G5A:85 @0AAB@>9AB20 

42865=8O, A2O70==K5 A> «A:@CG820=85<» 8;8 0=><0;L=K<8 D8:A8@>20==K<8 ?>70<8) =5 

2KO2;5=> 8 MB8 =0@CH5=8O >B<5G0NBAO 3>@074> @565, G5<, =0?@8<5@, 87>;8@>20==0O 

:0;LF8D8:0F8O 1070;L=KE 30=3;852 ?> @57C;LB0B0< :><?LNB5@=>9 B><>3@0D88 (�&) 

3>;>2=>3> <>730 [52354]. !0;8G85 2708<>A2O78 <564C >1J5<>< 8 <5AB>?>;>65=85< 

>1K725AB2;5=89 A =52@>;>38G5A:8<8 A8<?B><0<8 ?@>B82>@5G82> [55]. &0:65 

38?>?0@0B8@5>7 A2O70= A ?>2KH5==K< @8A:>< ?A8E>=52@>;>38G5A:8E 701>;520=89, B0:8E 

:0: 45?@5AA8O 8;8 18?>;O@=>5 0DD5:B82=>5 @0AAB@>9AB2> [45]. 

%5@45G=>-A>AC48AB0O A8AB5<0 

�8?>:0;LF85<8O A?>A>1AB2C5B =0@CH5=8N A5@45G=>3> @8B<0. ' ?0F85=B>2 A 

E@>=8G5A:>9 38?>:0;LF85<859 =0 M;5:B@>:0@48>3@0<<5 <>65B 2KO2;OBLAO C4;8=5=85 

8=B5@20;0 QT, =0@O4C A 87<5=5=8O<8 U 8 & 7C1F>2 [56]. #0F85=BK A E@>=8G5A:8< 

38?>?0@0B8@5>7>< 8<5NB ?>2KH5==K5 @8A:8 D81@8;;OF88 ?@54A5@489, B0E80@8B<89, 

8=D0@:B0 <8>:0@40, 8H5<8G5A:>9 1>;57=8 A5@4F0, A5@45G=>9 =54>AB0B>G=>AB8, 8=AC;LB0, 

F5@51@>20A:C;O@=KE 701>;520=89 8 701>;520=89 ?5@8D5@8G5A:8E A>AC4>2 [57]. 

�>;LH8=AB2> 87 MB8E A8<?B><>2 @07@5H0NBAO =0 D>=5 :><?5=A0F88 701>;520=8O 8 

4>AB865=8O AB>9:>9 =>@<>:0;LF85<88. �0AB>9=0O A5@45G=0O =54>AB0B>G=>ABL, =5 

?>440NI0OAO AB0=40@B=><C <548:0<5=B>7=><C ;5G5=8N (>A>15==> C ;8F A 

?@54H5AB2CNI59 ?0B>;>3859 A5@4F0), @0728205BAO @54:> 8 O2;O5BAO G0AB8G=> 8;8 
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?>;=>ABLN >1@0B8<>9 ?>A;5 =>@<0;870F88 C@>2=O :0;LF8O. (>@<8@CNI0OAO ?@8 

4;8B5;L=>< BO65;>< B5G5=88 38?>?0@0B8@5>70 38?>:0;LF85<8G5A:0O 48;0B0F8>==0O 

:0@48><8>?0B8O, B0:65, :0: ?@028;>, >1@0B8<0 =0 D>=5 :><?5=A0F88 701>;520=8O [58]. 

#>G:8 

&@048F8>==>5 ;5G5=85 ?@5?0@0B0<8 :0;LF8O 8 28B0<8=0 D 8 53> 0=0;>3>2 

A?>A>1AB2C5B ?>2KH5==>9 M:A:@5F88 :0;LF8O A <>G>9 87-70 >BACBAB28O #&�-

>?>A@54>20==>9 @501A>@1F88 :0;LF8O 2 48AB0;L=>< :0=0;LF5 =5D@>=0. �8?5@:0;LF8C@8O - 

D0:B>@ @8A:0 =5D@>:0;LF8=>70 8 =5D@>;8B8070, 0AA>F88@>20==KE A @0728B85< )�#, 2?;>BL 

4> B5@<8=0;L=>9 AB0488 [59]. #> ?>A;54=8< 40==K< G0AB>B0 @0728B8O 

=5D@>;8B8070/=5D@>:0;LF8=>70 2 40==>9 :>3>@B5 ?0F85=B>2 20@L8@C5B >B 12% 4> 57%, ?@8 

MB>< @8A:8 <0=8D5AB0F88 2 5 @07 2KH5 >1I5?>?C;OF8>==KE ?>:070B5;59 [52,59]. �@><5 

B>3>, 8<5NBAO 40==K5 > 7=0G8<>< ?>2KH5=88 @8A:0 ?>G5G=>9 =54>AB0B>G=>AB8 [60]. 

%:5;5B=>-<KH5G=0O A8AB5<0 8 7C1K 

"BACBAB285 045:20B=>9 A5:@5F88 #&� A?>A>1AB2C5B A=865=8N A:>@>AB8 :>AB=>3> 

>1<5=0, 2 @57C;LB0B5 ?>A;5 :064>3> F8:;0 @5<>45;8@>20=8O =5 ?@>8AE>48B >?B8<0;L=>3> 

>1=>2;5=8O :>AB=>9 B:0=8. #@8 MB>< G0AB> ?@8 ?@>2545=88 42CEM=5@35B8G5A:>9 

@5=B35=>2A:>9 01A>@1F8><5B@88 (DXA) >B<5G05BAO C25;8G5=85 ?>:070B5;59 <8=5@0;L=>9 

?;>B=>AB8 :>AB8 ( #�), >A>15==> 2 CG0AB:0E A ?@5>1;040=85< B@015:C;O@=>3> :><?>=5=B0 

[61,62]. 

#0B>;>38G5A:>5 7=0G5=85 =0@CH5==>9 <8:@>0@E8B5:B>=8:8 :>AB=>9 B:0=8 =5 4> 

:>=F0 ?>=OB=>, E>BO 8<5NBAO 40==K5 >1 C25;8G5=88 G0AB>BK ?5@5;><>2 :>AB59 A:5;5B0 ?@8 

40==>9 ?0B>;>388 [45,61]. )@>=8G5A:89 38?>?0@0B8@5>7 B0:65 <>65B 1KBL 0AA>F88@>20= 

A> A?>=48;>0@B@>?0B859, E0@0:B5@87CNI59AO >AA8D8:0F859 A2O7>: 8 >1@07>20=85< 

A8=457<>D8B>2 [63].  8>?0B8O A:5;5B=KE <KHF, 2KO2;O5<0O C ?0F85=B>2 A E@>=8G5A:8< 

38?>?0@0B8@5>7><, E0@0:B5@87C5BAO ?>2KH5=85< C@>2=O :@50B8=D>AD>:8=07K 2 AK2>@>B:5 

:@>28 8 =0;8G85< 38AB>;>38G5A:8E 87<5=5=89 2 18>?A89=>< <0B5@80;5, 8 ?>-2848<><C, 

>B=>A8BAO : ?@>O2;5=8O< 4;8B5;L=> =5:><?5=A8@>20==>9 BO65;>9 38?>:0;LF85<88 [64]. 

#0B>;>38O 7C1>2 ?@8 E@>=8G5A:>< 38?>?0@0B8@5>75 2:;NG05B 38?>?;078N 7C1=>9 M<0;8, 

C:>@>G5=85 :>@=59, 38?>?;078N 8;8 >BACBAB285 7C1>2 [65,66]. 

"@30=K 7@5=8O 

�8?>?0@0B8@5>7 E0@0:B5@87C5BAO ?>2KH5==K< @8A:>< @0728B8O AC1:0?AC;O@=>9 

:0B0@0:BK, @0A?@>AB@0=5==>ABL 40==>3> >A;>6=5=8O 20@8015;L=0 8 A>AB02;O5B 27-55%. 
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#@54?>;0305BAO, GB> 4>?>;=8B5;L=K<8 D0:B>@0<8 @8A:0 40==>3> >A;>6=5=8O O2;ONBAO 

2>7@0AB =0 <><5=B <0=8D5AB0F88 8/8;8 4;8B5;L=>ABL 701>;520=8O [67369]. 

' ?0F85=B>2 A E@>=8G5A:8< 38?>?0@0B8@5>7>< >?8A0=K @54:85 A;CG08 

?0?8;;>M45<K (>B5:0 48A:0 7@8B5;L=>3> =5@20, 2K720==>3> ?>2KH5=85< 2=CB@8G5@5?=>3> 

402;5=8O). "1@0B8<>ABL A8<?B><>2 >B<5G0;0AL =0 D>=5 :>@@5:F88 38?>:0;LF85<88 [70]. 

�>60 8 55 ?@>872>4=K5 

#@8 38?>?0@0B8@5>75 @0728205BAO ?>@065=85 :>68 8 55 ?@>872>4=KE, GB> 

?@>O2;O5BAO 2 ?5@2CN >G5@54L ACE>ABLN :>68, E@C?:>ABLN =>3B59, 1>;LH59 8E 

?>425@65==>ABLN : >=8E>;878AC (>BA;0820=85 =>3BO >B <O3:8E B:0=59 ;>60). $54:> 2 

:0G5AB25 >A;>6=5=8O E@>=8G5A:>3> 38?>?0@0B8@5>70 @0728205BAO BO65;K9 ?CABC;57=K9 

?A>@807, >1CA;>2;5==K9, 2>7<>6=>, CG0AB85< 2=CB@8:;5B>G=>3> :0;LF8O 2 @53C;OF88 

?@>;8D5@0F88 8 48DD5@5=F8@>2:8 :5@0B8=>F8B>2 [71,72]. 

2. �<47ABEF<>4 ;45B?964A<O <?< EBEFBOA<O (7DGCCO ;45B?964A<= <?< 
EBEFBOA<=), @98<J<AE><9 CB>4;4A<O < CDBF<6BCB>4;4A<O > CD<@9A9A<N @9FB8B6 

8<47ABEF<><  
�@8B5@88 CAB0=>2;5=8O 4803=>70 38?>?0@0B8@5>70 =0 >A=>20=88 @57C;LB0B>2 

;01>@0B>@=KE 8AA;54>20=89: 38?>:0;LF85<88 (=87:>3> C@>2=O 0;L1C<8=-

A:>@@5:B8@>20==>3> 8;8 8>=878@>20==>3> :0;LF8O :@>28) 2 A>G5B0=88 A> A=865=85< 
C@>2=O #&� (8;8 2KO2;5=85< =5045:20B=> =87:>3> C@>2=O #&�).  

● $5:><5=4C5BAO CAB0=02;820BL 4803=>7 38?>?0@0B8@5>70 C ?0F85=B>2 A 
38?>:0;LF85<859 (=87:>3> C@>2=O 0;L1C<8=-A:>@@5:B8@>20==>3> 8;8 8>=878@>20==>3> 
:0;LF8O :@>28) 2 A>G5B0=88 A> A=865=85< C@>2=O #&� (8;8 2KO2;5=85< =5045:20B=> 
=87:>3> C@>2=O #&�) [1,33,73382]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 

8B>4;4F9?PEF6 – 5) 

�B@@9AF4D<<: A4<5B?99 D4ECDBEFD4A9AAO@ F9EFB@ 8?S 8<47ABEF<>< 

7<CB>4?PJ<9@<< S6?S9FES <EE?98B64A<9 GDB6AS B5M97B >4?PJ<S 6 >DB6<. �BDD9>F<DB6>4 

>4?PJ<S A4 GDB69AP 4?P5G@<A4 >DB6< A9B5IB8<@4 E J9?PR <E>?RK9A<S ?B:ABBFD<J4F9?PAOI 

<?< ?B:ABCB?B:<F9?PAOI D9;G?PF4FB6 >4?PJ<9@<< CD< <;@9A9A<< >BAJ9AFD4J<< 

C?4;@9AAOI 59?>B6.  

(BD@G?O 8?S D4EK9F4 4?P5G@<A-E>BDD9>F<DB64AAB7B >4?PJ<S:  
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• 4?P5G@<A-E>BDD9>F<DB64AAO= >4?PJ<= C?4;@O (@@B?P/?) = <;@9D9AAO= 

GDB69AP B5M97B >4?PJ<S C?4;@O (@@B?P/?) + 0.02 I (40 - <;@9D9AAO= GDB69AP 4?P5G@<A4 

C?4;@O (7/?));  

• 4?P5G@<A-E>BDD9>F<DB64AAO= >4?PJ<= C?4;@O (@7/8?) = <;@9D9AAO= GDB69AP 

B5M97B >4?PJ<S C?4;@O (@7/8?) + 0.8 I (4 - <;@9D9AAO= GDB69AP 4?P5G@<A4 C?4;@O (7/8?)); 

• >BQHH<J<9AF C9D9EKёF4: [>4?PJ<=] @7/8? I 0,25 ==> [>4?PJ<=] @@B?P/?. 

�B;@B:AB F4>:9 <EE?98B64A<9 GDB6AS <BA<;<DB64AAB7B >4?PJ<S 6 >DB6<, >BFBDO= 

6 ABD@9 A4IB8<FES 6 D9H9D9AEAB@ 8<4C4;BA9 1,03-1,29 @@B?P/?. % J9?PR CB8F69D:89A<S 

A4?<K<S 7<CB>4?PJ<9@<< CD< EB@A<F9?PAOI D9;G?PF4F4I (A<;>B ABD@4?PAB@ <?< A9E>B?P>B 

A<:9 A<:A9= 7D4A<JO D9H9D9AEAB7B 8<4C4;BA4 GDB6A9 >4?PJ<S >DB6<) D9>B@9A8B64AB 

86G>D4FAB9 BCD989?9A<9 GDB6AS >4?PJ<S (<EE?98B64A<9 GDB6AS <BA<;<DB64AAB7B >4?PJ<S 6 

>DB6< </<?< <EE?98B64A<9 GDB6AS B5M97B >4?PJ<S 6 >DB6<, <EE?98B64A<9 GDB6AS 4?P5G@<A4 6 

>DB6< E D4EK9FB@ 4?P5G@<A-E>BDD9>F<DB64AAB7B >4?PJ<S >DB6<). 

�;@9D9A<9 EB89D:4A<S #&� 6 >DB6< 849F EGM9EF69AAGR <AHBD@4J<R, AB, 6 FB :9 

6D9@S, 97B D9;G?PF4FO 8B?:AO 5OFP >BDD9>FAB <AF9DCD9F<DB64AO, F4> >4> 

7<CB>4?PJ<9@<S @B:9F CD<6B8<FP > >B@C9AE4FBDAB@G BFABE<F9?PAB@G CB6OL9A<R 

E9>D9J<< #&� < @4E><DB64FP <EF<AAO= 7<CBC4D4F<D9B;. &4><@ B5D4;B@, 7<CB>4?PJ<9@<S 

A4 HBA9 ABD@4?PAB= >BAJ9AFD4J<< #&� @B:9F 5OFP CB6B8B@ 8?S 8<A4@<K9E>B7B 

A45?R89A<S < 8BB5E?98B64A<S C4J<9AF4. 

2.1 �4?B5O < 4A4@A9; 
%4@B= K4EFB= :4?B5B= C4J<9AFB6 E 7<CBC4D4F<D9B;B@ S6?S9FES A4?<K<9 EG8BDB7 

</<?< C4D9EF9;<= 6 @OLJ4I 69DIA<I < A<:A<I >BA9KABEF9=, B>B?BDBFB6B= B5?4EF<. 

#4J<9AFO E 8?<F9?PAO@ 4A4@A9;B@ 7<CBC4D4F<D9B;4 CD98NS6?SRF :4?B5O A4 «@B;7B6B= 

FG@4A», EA<:9A<9 C4@SF< < >BAJ9AFD4J<< 6A<@4A<S. "EAB6AO9 :4?B5O C4J<9AFB6 E 

7<CBC4D4F<D9B;B@ CD98EF46?9AO 6 F45?. 3. 

&45?<J4 3. (878G5A:85, :>3=8B82=K5 8 M<>F8>=0;L=K5 A8<?B><K 38?>?0@0B8@5>70 

[83]. 

%8<?B>< +0AB>B0, % 

(<;<K9E><9 E<@CFB@O 

'AB0;>ABL 82 

�>;L 2 <KHF0E / <KH5G=K5 A?07<K 78 

#0@5AB5788 76 

&5B0=8O 70 
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�>;8 2 :>ABOE 8 ACAB020E 67 

$0AAB@>9AB20 :8H5G=8:0 46 

)@C?:>ABL / ;><:>ABL =>3B59 44 

!5?5@5=>A8<>ABL 60@K 44 

�>;>2=K5 1>;8 42 

%CE>ABL :>68 8 55 ?>2KH5==0O B@02<0B870F8O 40 

�O1:>ABL  37 

�K?045=85 2>;>A 33 

&>H=>B0  30 

#@>1;5<K A 7C10<8 29 

!59@>?0B8O 27 

+C2AB28B5;L=>ABL : A>;=FC 26 

"B5:8 23 

#@>1;5<K A 4KE0=85< 22 

%=865=85 A;CE0 11 

�B7A<F<6AO9 E<@CFB@O 

« >73>2>9 BC<0=» / C<AB25==0O ;5B0@38O 72 

!52>7<>6=>ABL :>=F5=B@8@>20BL 2=8<0=85 65 

%=865=85 ?0<OB8/701K2G82>ABL 61 

!0@CH5=85 A=0 57 

Э@BJ<BA4?PAO9 E<@CFB@O 

&@52>6=>ABL/AB@0E/2=CB@5==55 15A?>:>9AB2> 59 

%=865=85 =0AB@>5=8O/3@CABL/45?@5AA8O 53 

Э<>F8>=0;L=0O GC2AB28B5;L=>ABL 47 

%>F80;L=0O 87>;OF8O 32 

 

● #0F85=B0< A ?>4>7@5=85< =0 =0;8G85 38?>?0@0B8@5>70 @5:><5=4>20= A1>@ 

0=0<=5AB8G5A:8E 40==KE (A1>@ 0=0<=570 8 60;>1 2 M=4>:@8=>;>388) > ?@>2545==KE 

E8@C@38G5A:8E 2<5H0B5;LAB20E =0 >@30=0E H58, 0 B0:65 > A>?CBAB2CNI59 ?0B>;>388, 

0AA>F88@>20==>9 A D>AD>@=>-:0;LF852K< >1<5=>< [1,7,75,84]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 
8B>4;4F9?PEF6 – 5) 

�B@@9AF4D<<: E?98GRM<9 H4>FBDO CB;6B?SRF ;4CB8B;D<FP G C4J<9AF4 A4?<K<9 
7<CB>4?PJ<9@<< < 7<CBC4D4F<D9B;4: 

● CDB6989A<9 I<DGD7<K9E>B7B 6@9L4F9?PEF64 6 B5?4EF< L9<; 
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● A4?<K<9 C4D9EF9;<= 6 B5?4EF< ?<J4, 69DIA<I < A<:A<I >BA9KABEF9=;  

● A4?<K<9 H<5D<??SDAOI CB89D7<64A<= BF89?PAOI @OLJ, EG8BDB7 6 

CDB>E<@4?PAOI @OLJ4I; 

● 6OS6?9A<9 >4?PJ<H<>4J<< 7B?B6AB7B @B;74; 

● CD< A4DGL9A<SI E9D89KAB7B D<F@4. 

2.2 (<;<>4?PAB9 B5E?98B64A<9 
● #0F85=B0< A ?>4>7@5=85< =0 =0;8G85 38?>?0@0B8@5>70 4;O >F5=:8 D0:B0 

?@>2545=8O E8@C@38G5A:>3> 2<5H0B5;LAB20 =0 >@30=0E H58 @5:><5=4>20=> ?@>2>48BL 

>A<>B@ ?5@54=59 ?>25@E=>AB8 H58 [84]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 

8B>4;4F9?PEF6 – 5) 

● ' ?0F85=B>2 A ?>4>7@5=85< =0 =0;8G85 38?>?0@0B8@5>70 A F5;LN 2KO2;5=8O 

:;8=8G5A:8E ?@>O2;5=89 38?>:0;LF85<88 @5:><5=4C5BAO >F5=:0 A8<?B><>2 )2>AB5:0 8 

&@CAA> [1,85]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 
8B>4;4F9?PEF6 – 5) 

К><<е=тарии: CB?B:<F9?PAO= E<@CFB@ &DGEEB 3 CBS6?9A<9 EG8BDB7 6 ><EF< 

(«DG>4 4>GL9D4») K9D9; 133 @<AGFO CBE?9 E846?9A<S C?9K4 @4A:9FB= CD< <;@9D9A<< 

4DF9D<4?PAB7B 846?9A<S. �4AAO= E<@CFB@ 3 6OEB>BKG6EF6<F9?PAO= < EC9J<H<KAO= 

CD<;A4> 7<CB>4?PJ<9@<< 3 6OS6?S9FES G 94% C4J<9AFB6 E 7<CB>4?PJ<9@<9= < G 1% ?R89= E 

ABD@B>4?PJ<9@<9=. C<@CFB@ )6BEF9>4 3 EB>D4M9A<9 @OLJ ?<J4 CD< CBEFG><64A<< 6 

@9EF9 6OIB84 ?<J96B7B A9D64 3 @9A99 KG6EF6<F9?PAO= < EC9J<H<KAO= CD<;A4>. 

"FD<J4F9?PAO= E<@CFB@ )6BEF9>4 A45?R849FES G 30% C4J<9AFB6, <@9RM<I 

7<CB>4?PJ<9@<R, CB?B:<F9?PAO= - G 10% ?R89= 59; 84AAB= C4FB?B7<<. 

2.3 �45BD4FBDAO9 8<47ABEF<K9E><9 <EE?98B64A<O 
● #0F85=B0< A ?>4>7@5=85< =0 38?>?0@0B8@5>7 4;O 8A:;NG5=8O 2B>@8G=KE 

?@8G8= 38?>:0;LF85<88 @5:><5=4C5BAO 8AA;54>20=85 C@>2=O =5>@30=8G5A:>3> D>AD>@0 2 

:@>28, 8AA;54>20=85 C@>2=O >1I53> <03=8O 2 AK2>@>B:5 :@>28, 8AA;54>20=85 C@>2=O 25-OH 

28B0<8=0 � 2 :@>28, 8AA;54>20=85 C@>2=O :@50B8=8=0 2 :@>28 A @0AG5B>< %�( [73375,863

89]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 
8B>4;4F9?PEF6 –  5)  
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�B@@9AF4D<<:  
● CD< FS:9?B= 7<CB@47A<9@<< EA<:49FES E9>D9J<S #&� < CB6OL49FES 

D9;<EF9AFABEFP > #&� >BEF9= < CBK9>;  

● FS:9?O= 89H<J<F 6<F4@<A4 D @B:9F 5OFP 4EEBJ<<DB64A E 

7<CB>4?PJ<9@<9=. "J9A>4 EF4FGE4 6<F4@<A4 D CDB6B8<FES CGF9@ BCD989?9A<S 25("!)D, 

KFB S6?S9FES A4<5B?99 8BEFGCAO@ < A489:AO@ @9FB8B@ ?45BD4FBDAB= 8<47ABEF<><. 

$9>B@9A8G9FES CDB69D>4 A489:ABEF< <ECB?P;G9@B7B @9FB84 BCD989?9A<S 25("!)D 

BFABE<F9?PAB B5M9CD<ASFOI @9:8GA4DB8AOI EF4A84DFB6 (DEQAS, NIST). "CD989?9A<9 

GDB6AS 4>F<6AB7B @9F45B?<F4 1,25("!)2D A9 CB>4;4AB, F4> >4> 84AAO= @9F45B?<F <@99F 

>BDBF><= C9D<B8 CB?G6O6989A<S < A9 BFD4:49F EF4FGE4 6<F4@<A4 D 6 BD74A<;@9; 

● CD< BEFDB= 7<C9DHBEH4F9@<< HBEHBD 4>F<6AB E6S;O649F >4?PJ<=, KFB 

CD<6B8<F > 97B BF?B:9A<R 7?46AO@ B5D4;B@ 6 >BEFSI, 4 F4>:9 6 8DG7<I F>4ASI, 6O;O64S 

7<CB>4?PJ<9@<R; 

● 7<CB>4?PJ<9@<S K4EFB A45?R849FES CD< EA<:9A<< E>BDBEF< >?G5BK>B6B= 

H<?PFD4J<< (%�() < D4;6<F<< )�#, BEB59AAB A4 EF48<SI )�# 4 < 5. �<CB>4?PJ<9@<S CD< 

)�# S6?S9FES E?98EF6<9@ EA<:9A<S E<AF9;4 1,25("!)2D < EBCDB6B:849FES 

7<C9DHBEH4F9@<9=, >BFBD4S 6 E6BR BK9D98P CD<6B8<F > BF?B:9A<R HBEH4FB6 >4?PJ<S 6 

@S7><I F>4ASI, F9@ E4@O@ 9M9 5B?99 ECBEB5EF6GS 7<CB>4?PJ<9@<<.  

● $4EK9F %�( CB EPI CDB<;6B8<FES CB HBD@G?9: %�( = a × (>D9aF<A<A >DB6< 

(@7/8?)/b) c × (0.993) 6B;D4EF. #9D9@9AA4S «4» <@99F E?98GRM<9 ;A4K9A<S 6 ;46<E<@BEF< 

BF D4EO < CB?4: K9DAB>B:<9: :9AM<AO = 166; @G:K<AO = 164; 59?O9/CD98EF46<F9?< 

8DG7<I D4E: :9AM<AO =144; @G:K<AO = 141. #9D9@9AA4S «b» <@99F E?98GRM<9 ;A4K9A<S 

6 ;46<E<@BEF< BF D4EO < CB?4: :9AM<AO = 0.7; @G:K<AO = 0.9. #9D9@9AA4S «E» <@99F 

E?98GRM<9 ;A4K9A<S 6 ;46<E<@BEF< BF D4EO < <;@9D9A<S >D94F<A<A4: :9AM<AO: 

>D94F<A<A 6 >DB6< <= 0.7 @7/8? = -0.329; >D94F<A<A 6 >DB6< > 0.7 @7/8? = -1.209; @G:K<AO: 

>D94F<A<A 6 >DB6< <= 0.7 @7/8? = -0.411; >D94F<A<A 6 >DB6< > 0.7 @7/8? = -1.209. 

[https://www.kidney.org/content/ckd-epi-creatinine-equation-2009] 

● #0F85=B0< A ?>A;5>?5@0F8>==K< 38?>?0@0B8@5>7>< @5:><5=4C5BAO 

CAB0=02;820BL E@>=8G5A:CN D>@<C 701>;520=8O ?@8 A>E@0=5=88 38?>:0;LF85<88 2 

A>G5B0=88 A =87:8< 8;8 =87:> =>@<0;L=K< C@>2=5< #&� A?CABO 6 8 1>;55 <5AOF52 ?>A;5 

?@>2545=8O E8@C@38G5A:>3> 2<5H0B5;LAB20 2 >1;0AB8 H58 [1,33,74379,82,85,90]. 
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'DB69AP G598<F9?PABEF< D9>B@9A84J<= B (GDB69AP 8BEFB69DABEF< 
8B>4;4F9?PEF6 – 4) 

�B@@9AF4D<<: B>B?B 60370% E?GK496 CBE?9BC9D4J<BAAB= 7<CB>4?PJ<9@<< <@9RF 
FD4A;<FBDAO= I4D4>F9D < D4;D9L4RFES 6 F9K9A<9 436 A989?P CBE?9 BC9D4J<< 

(FD4A;<FBDAO= 7<CBC4D4F<D9B;). %FB=>4S 7<CB>4?PJ<9@<S (EBID4A9A<9 CBFD95ABEF< 6 

F9D4C<< CD9C4D4F4@< 6<F4@<A4 D < 97B 4A4?B7B6 (4?PH4>4?PJ<8B?**, >4?PJ<FD<B?**) < 

CD9C4D4F4@< >4?PJ<S) 6 EBK9F4A<< E GDB6A9@ #&� A<:9 D9H9D9AEAOI ;A4K9A<= ECGEFS 6 < 

5B?99 @9ESJ96 CBE?9 I<DGD7<K9E>B7B ?9K9A<S E6<89F9?PEF6GRF B D4;6<F<< IDBA<K9E>B7B 

7<CBC4D4F<D9B;4. 

● #0F85=B0< A 38?>?0@0B8@5>7>< @5:><5=4>20= 48=0<8G5A:89 <>=8B>@8=3 

?>:070B5;59 :@>28 8 <>G8 (8AA;54>20=85 C@>2=O >1I53> :0;LF8O 2 :@>28, 

8AA;54>20=85 C@>2=O 0;L1C<8=0 2 :@>28, 8AA;54>20=85 C@>2=O 8>=878@>20==>3> 

:0;LF8O 2 :@>28, 8AA;54>20=85 C@>2=O =5>@30=8G5A:>3> D>AD>@0 2 :@>28, 

8AA;54>20=85 C@>2=O :@50B8=8=0 2 :@>28, 8AA;54>20=85 C@>2=O :0;LF8O 2 <>G5 

(ACB>G=K9 0=0;87)) 4;O >F5=:8 045:20B=>AB8 ?@>2>48<>9 B5@0?88 [74,75,84]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 

8B>4;4F9?PEF6 – 5) 

�B@@9AF4D<<: 8<A4@<K9E>B9 <EE?98B64A<9 GDB6AS B5M97B >4?PJ<S 6 >DB6<, 

<EE?98B64A<9 GDB6AS 4?P5G@<A4 6 >DB6< (E D4EK9FB@ 4?P5G@<A-E>BDD9>F<DB64AAB7B 

>4?PJ<S), <EE?98B64A<9 GDB6AS HBEHBD4 6 >DB6<, <EE?98B64A<9 GDB6AS >D94F<A<A4 6 >DB6< E 

D4EK9FB@ %�( 6 E?GK49 >B@C9AE4J<< ;45B?964A<S D9>B@9A8B64AB CDB6B8<FP E K4EFBFB= 1 

D4; 6 3-6 @9ESJ96. #D< BFEGFEF6<< >B@C9AE4J<< 7<CBC4D4F<D9B;4 </<?< >BDD9>J<< 8B; 

EF4A84DFAB= F9D4C<< D9>B@9A8B64A4 5B?99 K4EF4S BJ9A>4 CB>4;4F9?9= HBEHBDAB-

>4?PJ<96B7B B5@9A4, 8B A9E>B?P><I D4; 6 A989?R, 8?S BJ9A>< 489>64FABEF< CB8B5D4AAB= 

F9D4C<<.  

�<A4@<K9E><= @BA<FBD<A7 EGFBKAB= Q>E>D9J<< >4?PJ<S (<EE?98B64A<9 GDB6AS 

>4?PJ<S 6 @BK9) D9>B@9A8B64AB CDB6B8<FP 1 D4; 6 6-12 @9ESJ96. � E?GK49 6OS6?9A<S 

7<C9D>4?PJ<GD<< </<?< A4;A4K9A<< F<4;<8B6 <?< F<4;<8BCB8B5AOI 8<GD9F<>B6 

>BAFDB?PAB9 <EE?98B64A<9 GDB6AS >4?PJ<S 6 EGFBKAB= @BK9 D9>B@9A8B64AB 6OCB?A<FP 

K9D9; 1,5-2 @9ESJ4 8?S BJ9A>< 489>64FABEF< CDB6B8<@B7B ?9K9A<S. 

2.4 �AEFDG@9AF4?PAO9 8<47ABEF<K9E><9 <EE?98B64A<O 
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$9>B@9A8B64AB CDB6989A<9 >B@C?9>EAB7B B5E?98B64A<S E J9?PR 4>F<6AB7B 6OS6?9A<S 

BE?B:A9A<= ;45B?964A<S.  

● #0F85=B0< A 38?>?0@0B8@5>7>< @5:><5=4C5BAO ?@>2545=85 C;LB@072C:>2>3> 

8AA;54>20=8O ?>G5: 8/8;8 :><?LNB5@=>9 B><>3@0D88 ?>G5: 8 =04?>G5G=8:>2 4;O >F5=:8 

8E AB@C:BC@=KE 87<5=5=89 2 A2O78 A ?>2KH5==K< @8A:>< =5D@>;8B8070/=5D@>:0;LF8=>70  

[74,75,913100,174-177]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 
8B>4;4F9?PEF6 – 3) 

К><<е=тарии: G C4J<9AFB6 E IDBA<K9E><@ 7<CBC4D4F<D9B;B@ A4 HBA9 CD<9@4 

F9D4C<< CD9C4D4F4@< 6<F4@<A4 D < 97B 4A4?B7B6, CD9C4D4F4@< >4?PJ<S ;A4K<@B 

CB6OL49FES D<E> D4;6<F<S A9HDB?<F<4;4/A9HDB>4?PJ<AB;4. $97G?SDAB9 CDB6989A<9 

6<;G4?<;<DGRM<I @9FB8<> ECBEB5EF6G9F D4AA9@G 6OS6?9A<R 84AAOI BE?B:A9A<=. 

�ECB?P;B64A<9 G?PFD4;6G>B6B7B <EE?98B64A<S ('��) 5B?99 CD98CBKF<F9?PAB 8?S 

8<47ABEF<>< @98G??SDAB7B A9HDB>4?PJ<AB;4 G C4J<9AFB6 E 7<CBC4D4F<D9B;B@. �D4FABEFP 

B5E?98B64A<S BCD989?S9FES <A8<6<8G4?PAB 6 ;46<E<@BEF< BF <@9RM<IES <;@9A9A<=, 

B8A4>B 5B?PL<AEF6B Q>EC9DFB6 CD98?474RF CDB6989A<9 G?PFD4;6G>B6B7B <EE?98B64A<S 

CBK9> </<?< >B@CPRF9DAB= FB@B7D4H<< CBK9> < A48CBK9KA<>B6 1 D4; 6 7B8. 

● #0F85=B0< A E@>=8G5A:8< 38?>?0@0B8@5>7>< ?@8 4;8B5;L=>AB8 701>;520=8O 

1>;55 10 ;5B 4;O 2KO2;5=8O :0B0@0:BK @5:><5=4>20=> ?5@8>48G5A:>5 ?@>2545=85 

:><?;5:A=>3> >DB0;L<>;>38G5A:>3> >1A;54>20=8O (CD<9@ (BE@BFD, >BAEG?PF4J<S) 6D4K4-

BHF4?P@B?B74 C9D6<KAO=, CD<9@ (BE@BFD, >BAEG?PF4J<S) 6D4K4-BHF4?P@B?B74 

CB6FBDAO=) [101,102, 178]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 
8B>4;4F9?PEF6 – 4) 

�B@@9AF4D<<: G C4J<9AFB6 E IDBA<K9E><@ 7<CBC4D4F<D9B;B@ CB6OL9A D<E> 
D4;6<F<S >4F4D4>FO. #DB8B?:<F9?PABEFP ;45B?964A<S, 4 F4>:9 BFEGFEF6<9 

>B@C9AE4J<< 7<CBC4D4F<D9B;4 D4EE@4FD<64RFES 6 >4K9EF69 CD98D4ECB?474RM<I 

H4>FBDB6, B8A4>B 6 A4EFBSM<= @B@9AF BFEGFEF6G9F CBA<@4A<9 C4FB79A9;4 D4;6<F<S 

>4F4D4>FO CD< 7<CBC4D4F<D9B;9. #4J<9AF4@ E 8?<F9?PAO@ 4A4@A9;B@ 7<CBC4D4F<D9B;4 

CB>4;4AB A45?R89A<9 G BHF4?P@B?B74 (CD<9@ (BE@BFD, >BAEG?PF4J<S) 6D4K4-

BHF4?P@B?B74 C9D6<KAO=, CD<9@ (BE@BFD, >BAEG?PF4J<S) 6D4K4-BHF4?P@B?B74 
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CB6FBDAO=) E J9?PR E6B96D9@9AAB= 8<47ABEF<>< D4;6<F<S >4F4D4>FO < BCD989?9A<S 

CBFD95ABEF< 6 EC9J<4?<;<DB64AAB@ 99 ?9K9A<<.   

● #@8 =0;8G88 =52@>;>38G5A:>9 A8<?B><0B8:8 ?0F85=B0< A E@>=8G5A:8< 

38?>?0@0B8@5>7>< @5:><5=4C5BAO ?@>2545=85 :><?LNB5@=>9 B><>3@0D88 3>;>2=>3> 

<>730 8 ?@85< (>A<>B@, :>=AC;LB0F8O) 2@0G0-=52@>;>30 [43,45,53,55,74,75,103,104]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 

8B>4;4F9?PEF6 – 5) 

�B@@9AF4D<<: >?<A<K9E><9 CDBS6?9A<S >4?PJ<H<>4J<< D4;?<KAOI BF89?B6 

J9AFD4?PAB= A9D6AB= E<EF9@O G C4J<9AFB6 E 8?<F9?PAO@ 4A4@A9;B@ 7<CBC4D4F<D9B;4 

A9EC9J<H<KAO. � A4<5B?99 D4ECDBEFD4A9AAO@ BFABESFES 86<74F9?PAO9 A4DGL9A<S: 

D<7<8ABEFP @OLJ, C4D><AEBA<;@, 7<C9D><A9;O (IBD9S, FD9@BD, 8<EFBA<S, 4F9FB;, 

BDBH4J<4?PA4S 8<E><A9;<S); >B7A<F<6AO9 D4EEFDB=EF64; @B;:9K>B6O9 E<@CFB@O < 

A4DGL9A<S D9K<. � DS89 E?GK496 BF@9K4RFES QC<?9CF<K9E><9 CD<EFGCO, 89@9AJ<S. !9D98>B 

A45?R849FES EBK9F4A<9 D4;?<KAOI >?<A<K9E><I E<@CFB@B6. �BCDBE B A4?<K<< 

C4FB79A9F<K9E>B= 6;4<@BE6S;< @9:8G A96DB?B7<K9E>B= E<@CFB@4F<>B= < B5N9@B@, 

?B>4?<;4J<9= B5O;69EF6?9A<= BEF49FES CDBF<6BD9K<6O@. #D< 6B;A<>AB69A<< 84AAOI 

E<@CFB@B6 </<?< 6OS6?9A<< >4?PJ<H<>4J<< 54;4?PAOI 74A7?<96 CB 84AAO@ �& 7B?B6AB7B 

@B;74 CB>4;4A CD<9@ (BE@BFD, >BAEG?PF4J<S) 6D4K4-A96DB?B74. 

● #0F85=B0< A E@>=8G5A:8< 38?>?0@0B8@5>7>< =5 @5:><5=4C5BAO @53C;O@=>5 

?@>2545=85 DXA 4;O >F5=:8 A>AB>O=8O :>AB=>3> B:0=8 [45,74,75,1053108]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 
8B>4;4F9?PEF6 – 5) 

�B@@9AF4D<<: CD< 7<CBC4D4F<D9B;9 >BEFAO= B5@9A ;4@98?9A, F4><@ B5D4;B@ 
BFEGFEF6GRF CD98CBEO?>< > EA<:9A<R  #� E F9K9A<9@ 6D9@9A< 6 BFEGFEF6<9 

EBCGFEF6GRM<I H4>FBDB6 D<E>4, F4><I >4> F9D4C<S 7?R>B>BDF<>B<84@<. �?S BJ9A>< 

EBEFBSA<S >BEFAB= F>4A< C4J<9AF4@ E IDBA<K9E><@ 7<CBC4D4F<D9B;B@ :9?4F9?PAB 

CDB6989A<9 >B@C?9>EAB7B B5E?98B64A<S, 6>?RK4RM97B BCD989?9A<9 @4D>9DB6 >BEFAB7B 

B5@9A4 (BCD989?9A<9 C->BAJ96B7B F9?BC9CF<84 6 >DB6<, <EE?98B64A<9 GDB6AS 

BEF9B>4?PJ<A4 6 >DB6<, BCD989?9A<9 4>F<6ABEF< M9?BKAB= HBEH4F4;O 6 >DB6<) < 

D9AF79AB7D4H<R >BEF9= (D9AF79AB7D4H<S CB;6BABKA<>4 7DG8AB= BF89? (1 CDB9>J<S), 

D9AF79AB7D4H<S CB;6BABKA<>4 CBSEA<KAO= BF89? (1 CDB9>J<S), D9AF79AB7D4H<S 

CBD4:9AAB= K4EF< >BEFAB7B E>9?9F4). 
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2.5 �AO9 8<47ABEF<K9E><9 <EE?98B64A<O 

• #0F85=B0< A 38?>?0@0B8@5>7>< =5CB>G=5==>9 MB8>;>388 @5:><5=4C5BAO 

35=5B8G5A:>5 :>=AC;LB8@>20=85 (?@85< (>A<>B@, :>=AC;LB0F8O) 2@0G0-35=5B8:0) ?@8 

?>4>7@5=88 =0 =0A;54AB25==K9 E0@0:B5@ ?0B>;>388 [1,15,16,74,75,1093113]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 
8B>4;4F9?PEF6 –  4) 

�B@@9AF4D<<:  
● C4J<9AF4@ E <;B?<DB64AAO@ 7<CBC4D4F<D9B;B@ A9SEAB= QF<B?B7<<, 

6B;A<>L<@ CBE?9 C9D6B7B 7B84 :<;A<, D9>B@9A8G9FES CB8DB5AO= E5BD 4A4@A9;4 < :4?B5 

C4J<9AF4, <EE?98B64A<9 79A4 AIRE 8?S <E>?RK9A<S �#% 1-7B F<C4 (<EIB8AB BJ9A>4 @GF4J<< 

R257X, >4> A4<5B?99 K4EFB= 8?S DBEE<=E>B= CBCG?SJ<<, 6 E?GK49 BFD<J4F9?PAB7B 

D9;G?PF4F4 4 E9>69A<DB64A<9 79A4). �<47AB; �#% 1 F<C4 @B:9F 5OFP GEF4AB6?9A 

>?<A<K9E>< CD< A4?<K<< G C4J<9AF4 >4> @<A<@G@ 86GI <; FD9I «BEAB6AOI» >B@CBA9AFB6 

;45B?964A<S («>?4EE<K9E>4S 8<484 <?< FD<484»), 4 F4>:9 CD< A4?<K<< B8AB7B <; A<I 6 

E?GK49 CD<EGFEF6<S ;45B?964A<S G DB8EF69AA<>4 C9D6B7B CBDS8>4. % J9?PR 69D<H<>4J<< 

E<A8DB@4 F4>:9 @B:9F 5OFP <ECB?P;B64AB BCD989?9A<9 4AF<F9? > <AF9DH9DBAG 1 F<C4, 

BEB59AAB > �!(-ω < > �!(-α2, CD98?B:9AAOI 6 >4K9EF69 8<47ABEF<K9E><I >D<F9D<96 

;45B?964A<S. "CD989?9A<9 4AF<F9? > 21-7<8DB>E<?4;9 CB?9;AB 8?S CDB7AB;<DB64A<S 

D4;6<F<S A48CBK9KA<>B6B= A98BEF4FBKABEF<. �?7BD<F@ B5E?98B64A<S CD< CB8B;D9A<< A4 

4GFB<@@GAAO= 7<CBC4D4F<D9B; CD98EF46?9A 6 D4;89?9 �BCB?A<F9?PAB= <AHBD@4J<< 

(#B8D4;89? 7.4). 
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>4?PJ<FD<B?**) 8?S EF45<?PAB7B CB889D:4A<S J9?96OI ;A4K9A<= >4?PJ<S >DB6< <I CD<9@ 
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D9>B@9A8G9FES BEGM9EF6?SFP A9E>B?P>B D4; 6 EGF><. �EE?98B64A<9 EGFBKAB7B CDBH<?S 

>4?PJ<9@<< G C4J<9AFB6 E IDBA<K9E><@ 7<CBC4D4F<D9B;B@ A4 HBA9 CD<9@4 EF4A84DFAB= 

F9D4C<< S6?S9FES CB?9;AO@ <AEFDG@9AFB@ 8?S BJ9A>< QHH9>F<6ABEF< 89=EF6<S 

CD9C4D4FB6 A4 CDBFS:9A<< EGFB>. ЭFB CB;6B?S9F ;4H<>E<DB64FP >B?954A<S GDB6AS 

>4?PJ<S >DB6<, >BFBDO9 ?9:4F 6 BEAB69 A9EBBF69FEF6<S ?45BD4FBDAB= < >?<A<K9E>B= 

>B@C9AE4J<< 7<CBC4D4F<D9B;4, BEB59AAB ED98< C4J<9AFB6 E 7<C9DHBEH4F9@<9= </<?< 

CD96OL9A<9@ J9?96OI CB>4;4F9?9= >4?PJ<S EGFBKAB= @BK<.  

●  9FB8B?B7<S CDB6989A<S EGFBKAB7B CDBH<?S >4?PJ<9@<< G C4J<9AFB6 E 

IDBA<K9E><@ 7<CBC4D4F<D9B;B@ CB8D4;G@9649F <EE?98B64A<9 GDB6AS B5M97B >4?PJ<S 6 

>DB6< < <EE?98B64A<9 GDB6AS 4?P5G@<A4 6 >DB6< (E D4EK9FB@ 4?P5G@<A-E>BDD9>F<DB64AAB7B 

>4?PJ<S >DB6<) 6 >DB6< >4:8O9 2 K4E4 6 F9K9A<9 EGFB> A4 HBA9 CD<9@4 EF4A84DFAB= 

F9D4C<< 7<CBC4D4F<D9B;4. � F9K9A<9 EGFB>, >B784 CDB6B8SFES ;4@9DO GDB6AS >4?PJ<S 

>DB6<, C4J<9AF 6989F 8A96A<>, 6 >BFBDB@ BF@9K49F 6D9@S CD<9@4 < 8B;O CD9C4D4FB6 

>4?PJ<S < CD9C4D4FB6 6<F4@<A4 D < 97B 4A4?B7B6 (4?PH4>4?PJ<8B?**, >4?PJ<FD<B?**). 

$9;G?PF4FO EGFBKAB= >4?PJ<9@<< 4A4?<;<DGRFES 6D4KB@-QA8B>D<AB?B7B@ 6@9EF9 E 

7D4H<>B@ CD<9@4 ?9>4DEF69AAB= F9D4C<< C4J<9AF4. !4 BEAB64A<< CB?GK9AAB= 

<AHBD@4J<< 6D4KB@-QA8B>D<AB?B7B@ 89?4RFES 6O6B8O B A9B5IB8<@BEF< >BDD9>J<< 8B; 

</<?< >D4FABEF< CD<9@4 CD9C4D4FB6 >4?PJ<S < CD9C4D4FB6 6<F4@<A4 D < 97B 4A4?B7B6 

(4?PH4>4?PJ<8B?**, >4?PJ<FD<B?**). 

● $5:><5=4C5BAO A?5F80;L=>5 >1CG5=85 ?0F85=B>2 A 38?>?0@0B8@5>7>< A 

>1AC645=85< 2>7<>6=KE A8<?B><>2 38?>- 8 38?5@:0;LF85<88 8/8;8 >A;>6=5=89 

701>;520=8O, 0 B0:65 <5@ 8E ?@>D8;0:B8:8 2 F5;OE A=865=8O @8A:0 687=5C3@>60NI8E 

A>AB>O=89 [74,75]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 

8B>4;4F9?PEF6 – 5) 

�B@@9AF4D<<: D9>B@9A8B64AB 8<A4@<K9E>B9 A45?R89A<9 < D97G?SDAO= @BA<FBD<A7 

5<BI<@<K9E><I CB>4;4F9?9= >DB6< < @BK< G C4J<9AFB6 E 7<CBC4D4F<D9B;B@, B8A4>B, 

A9E@BFDS A4 D97G?SDAO= >BAFDB?P < 489>64FAGR F9D4C<R 7<CBC4D4F<D9B;4, D<E> 

D4;6<F<S 7<CB- < 7<C9D>4?PJ<9@<K9E><I EBEFBSA<= EBID4AS9FES. &4><@ B5D4;B@, 

A9B5IB8<@BEFP EG5N9>F<6AB= BJ9A>< C4J<9AFB@ EB5EF69AAB7B EBEFBSA<S, ;A4A<9 

E<@CFB@B6 < CDBS6?9A<= ;45B?964A<S, >B@BD5<8AOI EBEFBSA<=, CD<;A4>B6 C9D98B;<DB6>< 

?9>4DEF69AAO@< ED98EF64@< S6?S9FES 64:AO@ 4EC9>FB@ 6 ?9K9A<< < 8BEF<:9A<< 
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8B?7BEDBKAB7B >BAFDB?S A48 ;45B?964A<9@. � F45?<J9 6 CD98EF46?9A4 >?<A<K9E>4S 

E<@CFB@4F<>4, B >BFBDB= E?98G9F <AHBD@<DB64FP C4J<9AFB6, KFB5O BA< @B7?< 

E4@BEFBSF9?PAB ;4CB8B;D<FP G E95S 7<CB- <?< 7<C9D>4?PJ<9@<R A4 D4AA9= EF48<<. 

&45?<J4 6. �;8=8G5A:0O A8<?B><0B8:0, > :>B>@>9 A;54C5B 8=D>@<8@>20BL 

?0F85=B>2, GB>1K >=8 <>3;8 A0<>AB>OB5;L=> 70?>4>7@8BL C A51O 38?>- 8;8 

38?5@:0;LF85<8N =0 @0==59 AB0488. 

"D74AO/E<EF9@O �<CB>4?PJ<9@<O �<C9D>4?PJ<9@<O 

*5=B@0;L=0O 
=5@2=0O A8AB5<0 

�5?@5AA8O 
$074@068B5;L=>ABL 

%?CB0==>ABL A>7=0=8O 8 
457>@85=B0F8O 
%C4>@>38 

%;01>ABL 
�>;>2=0O 1>;L 
%>=;82>ABL 

%?CB0==>ABL A>7=0=8O 8 
457>@85=B0F8O 

%=865=85 ?0<OB8 8 
:>=F5=B@0F88 2=8<0=8O 

!59@>-<KH5G=0O 
A8AB5<0 

"=5<5=8O 8 ?>:0;K20=8O 
(?0@5AB5788) 2 ?0;LF0E @C: 8 =>3, 

>:>;>@>B>2>9 >1;0AB8 

 KH5G=0O A;01>ABL 

%5@45G=>-
A>AC48AB0O A8AB5<0 

+0ABK9, 0@8B<8G=K9 ?C;LA 
%8<?B><K A5@45G=>9 
=54>AB0B>G=>AB8 

+0ABK9, 0@8B<8G=K9 ?C;LA 
�@B5@80;L=0O 38?5@B5=78O 

�5;C4>G=>-
:8H5G=K9 B@0:B �>;L 2 682>B5 

#>B5@O 0??5B8B0 
&>H=>B0, @2>B0 
�>;L 2 682>B5 
�0?>@K 

#>G:8 - 
#>;8C@8O 

%CE>ABL 2> @BC, 60640 

"@30=K 4KE0=8O 
�0B@C4=5=8O 4KE0=8O 
%28ABOI55 4KE0=85 

+C2AB2> «A402;5=8O» 2 3>@;5 
- 

 

3.2 �BAE9D64F<6AB9 ?9K9A<9 
�9>4DEF69AAO9 CD9C4D4FO, <ECB?P;G9@O9 8?S ?9K9A<S 7<CBC4D4F<D9B;4 

CD98EF46?9AO 6 F45?<J9 7. 

&45?<J4 7. �5:0@AB25==K5 ?@5?0@0BK 4;O ;5G5=8O 38?>?0@0B8@5>70 (2>A?>;=5=8O 

45D8F8B0 :0;LF8O, <03=8O). 

 9:8GA4DB8AB9 
A9C4F9AFB64AAB9 
A4<@9AB64A<9 

?9>4DEF69AAB7B CD9C4D4F4 

%D98AOO 
EGFBKA4O 8B;4 

 

�8<A<JO 
<;@9D9A<O 

�D4FABEFP 
CD<9@4 

�;LD0:0;LF84>;** 1,0-4,0 <:3 1-3 @07/ACB:8 
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�0;LF8B@8>;** 0,25-2,0 <:3 1-3 @07/ ACB:8 

#@5?0@0BK :0;LF8O 3 1000-30004 <3 1-4 @07/ACB:8 

�>;5:0;LF8D5@>;** 500-20002  � 1 @07/ACB:8 

#�84@>E;>@B80784**[52,123
3125] 

12,5-100 <3 1-2 @07/ACB:8 

#);>@B0;84>= 1[125,126] 50-100 <3 1 @07/ACB:8 

#@5?0@0BK <03=8O 300-4005 <3 1-3 @07/ACB:8 
1 - AC;LD0=8;0<84K, 459AB2CNI85 =0 :>@B8:0;L=K9 A53<5=B ?5B;8 �5=;5. 
2 - ?@>D8;0:B8G5A:0O 4>70 :>;5:0;LF8D5@>;0**, ?>:070=0 ?@8 C@>2=5 25("!)D>30 

=3/<; (75 =<>;L/;), 2 A;CG05 45D8F8B0 8;8 =54>AB0B>G=>AB8 28B0<8=0 D <>65B 

?>B@51>20BLAO 1>;LH0O 4>70 ?@5?0@0B0. 
3 - 2 B>< G8A;5 2 A>AB025 :><18=8@>20==>3> ?@5?0@0B0 «:0@1>=0B :0;LF8O + 

:>;5:0;LF8D5@>;**». 
4 3 2 ?5@5AG5B5 =0 M;5<5=B0@=K9 :0;LF89 

5- 2 ?5@5AG5B5 =0 M;5<5=B0@=K9 <03=89 

** - ?@5?0@0B 2E>48B 2 A?8A>: 687=5==> =5>1E>48<KE 8 206=59H8E ;5:0@AB25==KE 

?@5?0@0B>2 (�!��#). 

 

 �5:0@AB25==0O B5@0?8O @5:><5=4C5BAO 2A5< ?0F85=B0< A E@>=8G5A:8< 

38?>?0@0B8@5>7>< A A8<?B><0<8 38?>:0;LF85<88 8 C@>2=5< 0;L1C<8=-

A:>@@5:B8@>20==>3> :0;LF8O <5=55 2,0 <<>;L/; 8;8 8>=878@>20==>3> :0;LF8O AK2>@>B:8 

:@>28 <5=55 1,0 <<>;L/;. � A;CG05 15AA8<?B><=>3> B5G5=8O E@>=8G5A:>3> 38?>?0@0B8@5>70 

8 C@>2=5< 0;L1C<8=-A:>@@5:B8@>20==>3> :0;LF8O <564C 2,0 <<>;L/; 8 =86=59 3@0=8F59 

@5D5@5=A=>3> 480?07>=0 @5:><5=4C5BAO ?@>1=0O B5@0?8O A ?>A;54CNI59 >F5=:>9 >1I53> 

A0<>GC2AB28O [1,33,52,74,75,127]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 
8B>4;4F9?PEF6 – 5) 

�B@@9AF4D<<: ?9>4DEF69AA4S F9D4C<S 7<CBC4D4F<D9B;4 G C4J<9AFB6 E 

6OD4:9AAO@< E<@CFB@4@< 7<CB>4?PJ<9@<< A9 6O;O649F EB@A9A<=; B8A4>B 

A9B5IB8<@BEFP ?9K9A<S 59EE<@CFB@AOI C4J<9AFB6 E ?45BD4FBDAB CB8F69D:89AAB= 

?97>B= 7<CB>4?PJ<9@<9= BEF49FES BF>DOFO@ 6BCDBEB@. &BKAO= GDB69AP >4?PJ<S >DB6<, 

CD< >BFBDB@ 8B?:A4 5OFP <A<J<<DB64A4 F9D4C<S, A9 BCD989?9A. $9;>B9 EA<:9A<9 GDB6AS 

>4?PJ<S EO6BDBF>< >DB6< @B:9F ECDB6BJ<DB64FP D4;6<F<9 E<@CFB@B6 7<CB>4?PJ<9@<< 
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84:9 CD< EBID4A9A<< ?45BD4FBDAB= ABD@B>4?PJ<9@<<. % 8DG7B= EFBDBAO, @98?9AAB 

D4;6<64RM4SES < 8?<F9?PAB EGM9EF6GRM4S 6OD4:9AA4S 7<CB>4?PJ<9@<S @B:9F A9 

EBCDB6B:84FPES >?<A<K9E>B= E<@CFB@4F<>B=, KFB E>BD99 6E97B E6S;4AB E 484CF4J<9= 

BD74A<;@4 > IDBA<K9E><@ <;@9A9A<S@ >4?PJ<96B7B 7B@9BEF4;4. ' C4J<9AFB6 E EBID4AAB= 

HGA>J<9= "Щ� GDB69AP >4?PJ<S CB889D:<649FES 6 69EP@4 G;>B@ D9H9D9AEAB@ 8<4C4;BA9. 

&4><@ B5D4;B@, C4J<9AF4@ E 59EE<@CFB@AO@ F9K9A<9@ 7<CBC4D4F<D9B;4 @B:9F 5OFP 

D9>B@9A8B64AB ?9K9A<9 E J9?PR 6B;@B:AB7B G?GKL9A<S <I EBEFBSA<S. �E?< A<>4><I 

G?GKL9A<= A9 CDB<;BL?B CBE?9 6-12 @9ESJ96 F9D4C<<, CBFD95ABEFP 6 ?9K9A<< @B:9F 5OFP 

C9D9E@BFD9A4, BEB59AAB CD< ?97>B= 7<CB>4?PJ<9@<<.  

● #0F85=B0< A 38?>?0@0B8@5>7>< 4;O 4>AB865=8O :><?5=A0F88 701>;520=8O 

@5:><5=4C5BAO =07=0G5=85 ?@5?0@0B>2 28B0<8=0 D 8 53> 0=0;>3>2 

(0;LD0:0;LF84>;**, :0;LF8B@8>;**) 2 A>G5B0=88 A ?@5?0@0B0<8 :0;LF8O 

[1,33,74,75,84,85,121,1283132].  

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 

8B>4;4F9?PEF6 – 4) 

�B@@9AF4D<<:  
● %F4A84DFA4S F9D4C<S 7<CBC4D4F<D9B;4 6>?RK49F 6 E95S CD9C4D4FO 

6<F4@<A4 D < 97B 4A4?B7B6 (4?PH4>4?PJ<8B?**, >4?PJ<FD<B?**) < CD9C4D4FO >4?PJ<S. 

%D98A9F9D4C96F<K9E><9 8B;O >4?PJ<FD<B?4** EBEF46?SRF 0,25-2,0 @>7/EGF><, 

4?PH4>4?PJ<8B?4** - 1,0-4,0 @>7/EGF><. #DB8B?:<F9?PABEFP 7<C9D>4?PJ<9@<K9E>B7B 

QHH9>F4 >4?PJ<FD<B?4** EBEF46?S9F 6 ED98A9@ BF 2 8B 6 K4EB6, 4?PH4>4?PJ<8B?4** - BF 

6 8B 8 K4EB6. &4><@ B5D4;B@, 8?S B59EC9K9A<S EF45<?PAB7B GDB6AS >4?PJ<S >DB6< FD95G9FES 

<I @AB7B>D4FAO= CD<9@ 6 F9K9A<9 EGFB>, BEB59AAB CD< A9B5IB8<@BEF< A4;A4K9A<S 8B; 

5B?99 1,5-2,0 @>7 6 EGF><.   

• �?S CB889D:4A<S GDB6AS >4?PJ<S >DB6< 6 CD989?4I J9?96B7B GDB6AS 

D9>B@9A8G9FES F<FD4J<S 8B; CD9C4D4FB6 6<F4@<A4 D < 97B 4A4?B7B6, D4;89?9A<9 

EG@@4DAB= 8B;O CD9C4D4F4 6 2-3 CD<9@4. &<FD4J<S 8B;O B5OKAB CDB<;6B8<FES E L47B@ 6 

0,5 (<?< 0,25) @>7 8?S 4?PH4>4?PJ<8B?4** < 0,25 @>7 8?S >4?PJ<FD<B?4**. �B?PL<= L47 

<;@9A9A<S 8B; @B:9F CBFD95B64FPES CD< 6OD4:9AAOI 7<CB/7<C9D>4?PJ<9@<<. 

$9>B@9A8G9@O= 6D9@9AAB= <AF9D64? 8?S >BDD9>J<< 8B; CD9C4D4FB6 6<F4@<A4 D < 97B 

4A4?B7B6 (4?PH4>4?PJ<8B?**, >4?PJ<FD<B?**) EBEF46?S9F 2-3 8AS, KFB B5GE?B6?9AB <I 

H4D@4>B><A9F<>B= < >4> E?98EF6<9, 489>64FAB= BJ9A>B= CDB6989AAOI <;@9A9A<=. #D< 
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@4?BE<@CFB@AB@ F9K9A<< < G@9D9AAOI >B?954A<SI CB>4;4F9?9= >4?PJ<9@<< ?45BD4FBDA4S 

BJ9A>4 489>64FABEF< E>BDD9>F<DB64AAOI 8B; @B:9F 5OFP CDB<;6989A4 K9D9; 7-10 8A9=. 

�?S BJ9A>< >?<A<K9E>B= QHH9>F<6ABEF< CB8B5D4AAB= F9D4C<< < 8BEF<:9A<S EF45<?PAOI 

;A4K9A<= >4?PJ<9@<< @B:9F CBFD95B64FPES B>B?B 2-3 @9ESJ96, BEB59AAB 8?S C4J<9AFB6 E 

6OEB>B= CBFD95ABEFPR 6 CD9C4D4F4I 6<F4@<A4 D < 97B 4A4?B7B6. 

• �;B?<DB64AAB9 A4;A4K9A<9 CD9C4D4FB6 >4?PJ<S C4FB79A9F<K9E>< A9 

BCD4684AB <   6O;O649F ?<LP >D4F>B6D9@9AAB9 CB6OL9A<9 CB>4;4F9?9= >4?PJ<9@<< 

EO6BDBF>< >DB6<.  

• #4J<9AF4@ E 7<CBC4D4F<D9B;B@ D9>B@9A8G9FES >BDD9>J<S C<F4A<S E 

6OEB><@ CBFD95?9A<9@ >4?PJ<=EB89D:4M<I CDB8G>FB6. 

• �?S ?9K9A<S 7<CBC4D4F<D9B;4 (6BECB?A9A<S 89H<J<F4 >4?PJ<S) <ECB?P;GRFES 

D4;?<KAO9 CD9C4D4FO >4?PJ<S. �4> CD46<?B, CD<@9ASRFES CD9C4D4FO, EB89D:4M<9 

>4?PJ<S >4D5BA4F (40% Q?9@9AF4DAB7B >4?PJ<S), 6 FB@ K<E?9 6 EBEF469 >B@5<A<DB64AAB7B 

CD9C4D4F4 «>4?PJ<S >4D5BA4F +>B?9>4?PJ<H9DB?» 6 ED98A9EGFBKAOI 8B;4I 1-3 7 (@B7GF 

5OFP <ECB?P;B64AO < 5B?99 6OEB><9 8B;O). &4>:9 @B7GF 5OFP <ECB?P;B64AO C<M96O9 

8B546>< >4?PJ<S J<FD4F4 (21% Q?9@9AF4DAB7B >4?PJ<S).  #D< A4;A4K9A<< A9B5IB8<@B 

GK<FO64FP BEB59AABEF< H4D@4>B><A9F<>< D4;?<KAOI CD9C4D4FB6: >4?PJ<S >4D5BA4F 

?GKL9 6E4EO649FES 6 ><E?B= ED989 :9?G8>4, CBQFB@G 5B?99 CD98CBKF<F9?9A CD<9@ 6@9EF9 

E C<M9=; >4?PJ<S J<FD4F D9>B@9A8B64A C4J<9AF4@ E 4I?BD7<8D<9= <?< CB?GK4RM<I ?9K9A<9 

<A7<5<FBD4@< CDBFBAAB7B A4EBE4. 

• �OEB><9 8B;O CD9C4D4FB6 >4?PJ<S @B7GF EA<;<FP CBFD95ABEFP 6 6<F4@<A9 

D < 97B 4A4?B74I < G?GKL<FP >BAFDB?P ;4 CB889D:4A<9@ J9?96B7B GDB6AS HBEHBD4 

EO6BDBF>< >DB6<, E6S;O64S HBEH4FO 6 ><L9KA<>9.  

 �;O ?0F85=B>2 A E@>=8G5A:8< 38?>?0@0B8@5>7>< 8 38?5@:0;LF8C@859 

@5:><5=4>20=> A=865=85 4>7 ?@5?0@0B>2 :0;LF8O 8 =87:>-A>;520O 485B0 4;O 4>AB865=8O 

F5;52>3> C@>2=O M:A:@5F88 :0;LF8O [1,33,52,74,75,84,85,93,121,123,124,126,1333138]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= C (GDB69AP 8BEFB69DABEF< 
8B>4;4F9?PEF6 – 5) 

 �;O ?0F85=B>2 A E@>=8G5A:8< 38?>?0@0B8@5>7>< 8 38?5@:0;LF8C@859 

@5:><5=4>20=0 B5@0?8O B807840<8 (#384@>E;>@>B80784><**)/B80784>?>4>1=K<8 

48C@5B8:0<8 (#E;>@B0;84>=**) 4;O 4>AB865=8O F5;52>3> C@>2=O M:A:@5F88 :0;LF8O ?@8 

CA;>288 8A:;NG5=8O ?5@54>78@>2:8 ?@5?0@0B0<8 :0;LF8O 8 ?@5?0@0B0<8 28B0<8=0 D 8 53> 
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0=0;>3>2 (0;LD0:0;LF84>;**, :0;LF8B@8>;**) [1,33,52,74,75,84,85,93,121,123,124,126,1333

138]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= C (GDB69AP 8BEFB69DABEF< 
8B>4;4F9?PEF6 – 4) 

�B@@9AF4D<<: 
● �<C9D>4?PJ<GD<S S6?S9FES H4>FBDB@ D<E>4 D4;6<F<S CBK9KAOI BE?B:A9A<= 

CD< IDBA<K9E>B@ 7<CBC4D4F<D9B;9, 6 E6S;< E K9@ GDB69AP EGFBKAB= Q>E>D9J<< >4?PJ<S 

D9>B@9A8B64AB CB889D:<64FP 6 CD989?4I J9?96B7B 8<4C4;BA4.  

● �<C9D>4?PJ<GD<S CD< ABD@B>4?PJ<9@<< <;B?<DB64AAB <?< 6 EBK9F4A<< E 

7<C9DHBEH4F9@<9= @B:9F E6<89F9?PEF6B64FP B A4?<K<< C9D98B;<DB6>< CD9C4D4F4@< 

>4?PJ<S < CD9C4D4F4@< 6<F4@<A4 D < 97B 4A4?B7B6 (4?PH4>4?PJ<8B?**, >4?PJ<FD<B?**). 

&4><@ C4J<9AF4@ D9>B@9A8B64AB 6 C9D6GR BK9D98P D4ECD989?9A<9 EGFBKAOI 8B; 

CD9C4D4FB6 A4 2-4 CD<9@4, G@9APL9A<9 8B; CD9C4D4FB6 >4?PJ<S </<?< CD9C4D4FB6 

6<F4@<A4 D < 97B 4A4?B7B6 (4?PH4>4?PJ<8B?**, >4?PJ<FD<B?**).  

• #D< BFEGFEF6<< QHH9>F4 BF 6OCB?A9A<S 8<9F<K9E><I D9>B@9A84J<= < 

>BDD9>J<< 8B; CD9C4D4FB6, D9>B@9A8B64AB <ECB?P;B64A<9 F9D4C<< F<4;<84@< (A4CD<@9D, 

#7<8DBI?BDBF<4;<8**). %A<:4S Q>E>D9J<R >4?PJ<S E @BKB=, F<4;<8O ECBEB5EF6GRF 

G69?<K9A<R GDB6AS >4?PJ<S 6 EO6BDBF>9 >DB6<, 4 F4>:9 EA<:9A<R CBFD95ABEF< 6 

CD9C4D4F4I >4?PJ<S < 6<F4@<A4 D < 97B 4A4?B7B6. 

• $9>B@9A84J<S CB <ECB?P;B64A<R #7<8DBI?BDBF<4;<84** < #I?BDF4?<8BA4 G 

C4J<9AFB6 E 7<CBC4D4F<D9B;B@ BEAB64A4 A4 D9;G?PF4F4I <EE?98B64A<=, 89@BAEFD<DGRM<I 

EA<:9A<9 GDB6AS Q>E>D9J<< >4?PJ<S A4 HBA9 <I CD<@9A9A<S. ЭHH9>F<6ABEFP F<4;<8B6 

(#7<8DBI?BDBF<4;<8**) 6 >4K9EF69 CD9C4D4FB6, EA<:4RM<I EGFBKAGR Q>E>D9J<R >4?PJ<S 

6 @BK9 < D<E>< D4;6<F<S >4?PJ<H<>4J<S CBK9> 8B>4;4AO 6 A9E>B?P><I D4A8B@<;<DB64AAOI 

>?<A<K9E><I <EE?98B64A<SI, A4 BEAB64A<< >BFBDOI 6OCB?A9A @9F44A4?<; (n=571) 

(P < 0,0001) [123]. � <EE?98B64A<< Santos F. < EB46F. CD< <ECB?P;B64A<< 

#7<8DBI?BDBF<4;<84** 6 8B;9 1-2 @7/>7/EGF G C4J<9AFB6 E IDBA<K9E><@ 7<CBC4D4F<D9B;B@ 

EA<:9A<9 EGFBKAB= Q>E>D9J<< >4?PJ<S < >4?PJ<=/>D94F<A<AB6B7B EBBFABL9A<S 

A45?R84?BEP E 3,2±0,8 @7/>7/EGF < 0,19±0,04 8B 1,3±0,6 @7/>7/EGF < 0,05±0,02 

EBBF69FEF69AAB. &4><@ B5D4;B@, CD<@9A9A<9 #7<8DBI?BDBF<4;<84** CB;6B?S9F EA<;<FP 

EGFBKAGR Q>E>D9J<R >4?PJ<S E @BKB= G 84AAB= >B7BDFO C4J<9AFB6 [138]. #B>4;4AB, KFB 

<ECB?P;B64A<9 #I?BDF4?<8BA4 G C4J<9AFB6 E 7<CBC4D4F<D9B;B@ F4>:9 CD<6B8<F > 
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EA<:9A<R Q>E>D9J<< >4?PJ<S. � <EE?98B64A<< Porter R.H. < EB46F. 5O?B CB?GK9AB, KFB A4 

HBA9 CD<9@4 #I?BDF4?<8BA4 EA<:9A<9 EGFBKAB= Q>E>D9J<< >4?PJ<S EBEF46<?B EB 179 8B 88 

@7/EGF (P < 0,001), CD< QFB@ ED98A<= GDB69AP >4?PJ<S >DB6< 8BEF<7 D9H9D9AEAB7B 

8<4C4;BA4 (E 8,2 @7/8? 8B 9,3, P < 0,05) (n=7, CDB8B?:<F9?PABEFP <EE?98B64A<S 3 25 

@9ESJ96) [126]. 

• ЭHH9>F<6ABEFP <ECB?P;B64A<S F<4;<8B6 8B;B;46<E<@4, CD<9@ 8B?:9A 

EBK9F4FPES E A<;>B-EB?96B= 8<9FB=. $9>B@9A8B64AB <ECB?P;B64A<9 F<4;<8B6 6AGFDP 

864:8O 6 89AP, A4K4?PA4S 8B;4 #7<8DBI?BDBF<4;<84** @B:9F EBEF46?SFP 25-50 @7 6 

EGF>< [52,1233125]. %G?PHBA4@<8O (#I?BDF4?<8BA) @B7GF <ECB?P;B64FPES 1 D4; 6 EGF>< 

6AGFDP 6 8B;9 25-200 @7 [125,126]. #DB8B?:<F9?PABEFP ?9K9A<S <A8<6<8G4?PA4 < ;46<E<F 

BF 8BEF<:9A<S >B@C9AE4J<< ;45B?964A<S < D4;6<F<S CB5BKAOI QHH9>FB6. 

• $<E> CB5BKAOI QHH9>FB6 6B;D4EF49F CD< G69?<K9A<< 8B; CD9C4D4FB6, 

CBF9AJ<4?PAO9 CB5BKAO9 QHH9>FO E?98G9F FM4F9?PAB >BAFDB?<DB64FP 6B 6D9@S 

?9K9A<S, 6 C9D6GR BK9D98P BEGM9EF6?SFP >BAFDB?P Q?9>FDB?<FAB7B EBEF464 >DB6< 

(<EE?98B64A<9 GDB6AS >4?<S 6 >DB6<, <EE?98B64A<9 GDB6AS A4FD<S 6 >DB6<, <EE?98B64A<9 

GDB6AS @47A<S 6 >DB6<) < 4DF9D<4?PAB7B 846?9A<S.  

 

● �;O ?0F85=B>2 A E@>=8G5A:8< 38?>?0@0B8@5>7>< 8 38?5@D>AD0B5<859 

@5:><5=4C5BAO =87:>-D>AD0B=0O 485B0 8 :>@@5:F8O 4>7 AB0=40@B=>9 B5@0?88 A F5;LN 

4>AB865=8O =>@<>D>AD0B5<88 8 ?@>D8;0:B8:8 2=5A:5;5B=>9 :0;LF8D8:0F88 

[47,74,75,121,139]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 

8B>4;4F9?PEF6 – 5) 

�B@@9AF4D<<: 6OEB><= GDB69AP HBEHBD4 6 EO6BDBF>9 >DB6< CB6OL49F D<E>< 

6A9E>9?9FAB= >4?PJ<H<>4J<<, IBFS @9I4A<;@ 84AAOI <;@9A9A<= A9 <;69EF9A.  

 �?S >BDD9>J<< 7<C9DHBEH4F9@<< D9>B@9A8B64AB EB5?R89A<9 8<9F<K9E><I 

D9>B@9A84J<= CB B7D4A<K9A<R CBFD95?9A<S CDB8G>FB6, 5B74FOI HBEHBDB@. 

$9>B@9A8B64AB F4>:9 G69?<K9A<9 8B;O CD9C4D4FB6 >4?PJ<S < G@9APL9A<9 8B;O 

CD9C4D4FB6 6<F4@<A4 D < 97B 4A4?B7B6 (4?PH4>4?PJ<8B?**, >4?PJ<FD<B?**) 8?S EA<:9A<S 

6E4EO64A<S HBEHBD4 6 ><L9KA<>9.  
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 �<C9DHBEH4F9@<S CD< ABD@B>4?PJ<9@<< @B:9F E6<89F9?PEF6B64FP B 

A4?<K<< C9D98B;<DB6>< CD9C4D4F4@< 6<F4@<A4 D < 97B 4A4?B7B6 (4?PH4>4?PJ<8B?**, 

>4?PJ<FD<B?**).  

 � E6BR BK9D98P 7<C9DHBEH4F9@<S A4 HBA9 7<CB>4?PJ<9@<< S6?S9FES 

6FBD<KAB= CB BFABL9A<R > EA<:9A<R GDB6AS >4?PJ<S EO6BDBF>< >DB6< < A9 S6?S9FES 

CB>4;4A<9@ > EA<:9A<R 8B; CD9C4D4FB6 6<F4@<A4 D < 97B 4A4?B7B6 (4?PH4>4?PJ<8B?**, 

>4?PJ<FD<B?**), 4 A4CDBF<6, > <I CB6OL9A<R 8B 8BEF<:9A<S ABD@B>4?PJ<9@<<. 

● ' ?0F85=B>2 A 38?>?0@0B8@5>7>< ?@8 2KO2;5=88 A>?CBAB2CNI53> 

45D8F8B0/=54>AB0B>G=>AB8 28B0<8=0 D 4;O 53> 2>A?>;=5=8O @5:><5=4C5BAO =07=0G5=85 

?@5?0@0B>2 =0B82=>9 D>@<K 28B0<8=0 D (:>;5:0;LF8D5@>;**) 2 AB0=40@B=KE 4>70E, :0: 4;O 

>1I59 ?>?C;OF88, =5A<>B@O =0 ;5G5=85 ?@5?0@0B0<8 28B0<8=0 D 8 53> 0=0;>3>2 

(0;LD0:0;LF84>;**, :0;LF8B@8>;**) [74,75,84,140,141]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 

8B>4;4F9?PEF6 – 5) 

�B@@9AF4D<<: G C4J<9AFB6 E 7<CBC4D4F<D9B;B@, CB?GK4RM<I F9D4C<R 

CD9C4D4F4@< 6<F4@<A4 D < 97B 4A4?B7B6, CD9C4D4F4@< >4?PJ<S, CB889D:4A<9 J9?96B7B 

GDB6AS 25("!)D CB;6B?S9F D94?<;B64FP 6A9E>9?9FAO9 «A9>?4EE<K9E><9» QHH9>FO 

6<F4@<A4 D, 4 F4>:9 B59EC9K<FP 5B?99 EFB=><9 CB>4;4F9?< >4?PJ<9@<<. &9D4C<S 

CD9C4D4F4@< 6<F4@<A4 D < 97B 4A4?B7B6 (4?PH4>4?PJ<8B?**, >4?PJ<FD<B?**) A9 

B>4;O649F 6?<SA<S A4 GDB69AP 25("!)D EO6BDBF>< >DB6<. !4;A4K9A<9 A4F<6AB= HBD@O 

6<F4@<A4 D (>B?9>4?PJ<H9DB?**) A9B5IB8<@B 8?S 6BECB?A9A<S 

89H<J<F4/A98BEF4FBKABEF< 6<F4@<A4 D. �B;O >B?9>4?PJ<H9DB?4**, <ECB?P;G9@O9 8?S 

>BDD9>J<< 89H<J<F4/A98BEF4FBKABEF< 6<F4@<A4 D, 4 F4>:9 CB889D:<64RM<9 8B;O A9 

BF?<K4RFES BF D9>B@9A8B64AAOI 8?S B5M9= CBCG?SJ<<. #4J<9AF4@ E 7<CBC4D4F<D9B;B@ 

D9>B@9A8B64A >BAFDB?P HBEHBDAB->4?PJ<96B7B B5@9A4 6 C9D<B8 A4;A4K9A<S A4EOM4RM<I 

8B; >B?9>4?PJ<H9DB?4** 8?S E6B96D9@9AAB7B 6OS6?9A<S F9A89AJ<< > 7<C9D>4?PJ<9@<< < 

>BDD9>J<< F9D4C<<. 

● !5 @5:><5=4C5BAO 8A?>;L7>20BL ?0@0B8@5>84=K5 3>@<>=K 8 8E 0=0;>38 

(#B5@8?0@0B84**) 4;O ;5G5=8O 38?>?0@0B8@5>70 2 @CB8==>9 :;8=8G5A:>9 ?@0:B8:5 

[75,77]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= C (GDB69AP 8BEFB69DABEF< 
8B>4;4F9?PEF6 – 5) 
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�B@@9AF4D<<: ABD@B>4?PJ<9@<S G C4J<9AFB6 E 7<CBC4D4F<D9B;B@ @B:9F 5OFP 
8BEF<7AGF4 <ECB?P;B64A<9@ F9D4C<< C4D4F<D9B<8AO@< 7BD@BA4@< < <I 4A4?B74@< (>B8 
�&): H05AA). � $BEE<=E>B= (989D4J<< ;4D97<EFD<DB64AAO@ CD9C4D4FB@ 84AAB= 7DGCCO 
S6?S9FES #&9D<C4D4F<8**, <ECB?P;G9@O= 8?S ?9K9A<S BEF9BCBDB;4. � A9E>B?P><I 
<EE?98B64A<SI CB <ECB?P;B64A<R CD9C4D4F4 6 ?9K9A<< IDBA<K9E>B7B 7<CBC4D4F<D9B;4 
ED98ASS 8B;4 EBEF46<?4 37±2.6 @>7/EGF [1423145]. &9D4C<S #&9D<C4D4F<8B@** 
EBCDB6B:849FES EA<:9A<9@ 8B; CD9C4D4FB6 >4?PJ<S < CD9C4D4FB6 6<F4@<A4 D < 97B 
4A4?B7B6 (4?PH4>4?PJ<8B?**, >4?PJ<FD<B?**) < ECBEB5EF6G9F CB889D:4A<R GDB6AS 
>4?PJ<S EO6BDBF>< >DB6< 6 CD989?4I J9?96B7B GDB6AS. &9D4C<S #&9D<C4D4F<8B@** @B:9F 
G?GKL<FP CB>4;4F9?< EGFBKAB= Q>E>D9J<< >4?PJ<S < >4K9EF6B :<;A< C4J<9AFB6, 4 F4>:9 
EA<;<FP D<E>< CBK9KAOI BE?B:A9A<=. "8A4>B A4 E97B8ASLA<= 89AP A9 A4>BC?9AB 
8BEF4FBKAB ;A4A<= B 8B?7BEDBKAOI D9;G?PF4F4I <ECB?P;B64A<S 84AAB7B CD9C4D4F4. � 
$BEE<=E>B= (989D4J<< CD9C4D4FO <; 7DGCCO «#4D4F<D9B<8AO9 7BD@BAO < <I 4A4?B7< (>B8 
�&): H05AA)» A9 ;4D97<EFD<DB64AO CB CB>4;4A<R ?9K9A<S C4J<9AFB6 E 7<CBC4D4F<D9B;B@. 
&9D4C<S #&9D<C4D4F<8B@** 6 D9:<@9 20 @>7 1-2 D4;4 6 EGF>< CB8>B:AB @B:9F 5OFP 
D4EE@BFD9A4 BF89?PAO@ C4J<9AF4@ E IDBA<K9E><@ 7<CBC4D4F<D9B;B@ CD< BFEGFEF6<< 
>B@C9AE4J<< ;45B?964A<S A4 HBA9 5B?PL<I 8B; CD9C4D4FB6 >4?PJ<S < 6<F4@<A4 D FB?P>B 
CB D9L9A<R 6D4K95AB= >B@<EE<<.  �?<F9?PABEFP F9D4C<< BCD989?S9FES <A8<6<8G4?PAB 
[142-145]. 

ЭHH9>F<6ABEFP < 59;BC4EABEFP <ECB?P;B64A<S F9D4C<< #&9D<C4D4F<8B@** 8?S 
?9K9A<S 7<CBC4D4F<D9B;4 CDB89@BAEFD<DB64AO 6 BF>DOFB@ D4A8B@<;<DB64AAB@ 
<EE?98B64A<<, CDB8B?:<F9?PABEFPR 3 7B84 (n=27, 6B;D4EF 18-70 ?9F). #4J<9AFO E 
IDBA<K9E><@ 7<CBC4D4F<D9B;B@ 5O?< D4A8B@<;<DB64AO A4 2 7DGCCO: CB?GK4RM<9 
EF4A84DFAGR F9D4C<R (ED98ASS 8B;4 >4?PJ<FD<B?4** 0,91±0,2 @>7/EGF) < F9D4C<R 
#&9D<C4D4F<8B@** 2 D4;4 6 EGF>< (ED98ASS 8B;4 37±2,6 @>7/EGF (0,5 @>7/>7)). #B <EF9K9A<< 
3-?9FA97B C9D<B84 <EE?98B64A<S 6 B59<I 7DGCC4I 5O?4 8BEF<7AGF4 >B@C9AE4J<S 
7<CBC4D4F<D9B;4, A4 HBA9 ?9K9A<S #&9D<C4D4F<8B@** BF@9K9AB F4>:9 EA<:9A<9 
6OD4:9AABEF< 7<C9D>4?PJ<GD<<.  &4><@ B5D4;B@, F9D4C<S #&9D<C4D4F<8B@**CB>4;4?4 
E6BR QHH9>F<6ABEFP < 59;BC4EABEFP CD< ?9K9A<< 7<CBC4D4F<D9B;4 [142]. 

#D9<@GM9EF6B <ECB?P;B64A<S F9D4C<< #&9D<C4D4F<8B@** 6 D9:<@9 86G>D4FAOI 
<AN9>J<= 6 F9K9A<9 EGFB> CB ED46A9A<R E B8AB>D4FAB= <AN9>J<9= CDB89@BAEFD<DB64AB 6 
8DG7B@ D4A8B@<;<DB64AAB@ <EE?98B64A<< (n=30, 6B;D4EF 48.6±18.4 ?9F). ЭFB <EE?98B64A<9 
CB>4;4?B, KFB F9D<C4D4F<8 6 D9:<@9 20 @>7 B8<A D4; 6 89AP 5O? A98BEF4FBK9A 8?S 
CD9>D4M9A<S CD<9@4 CD9C4D4FB6 >4?PJ<S < >4?PJ<FD<B?4** 8?S CB889D:4A<S ABD@4?PAB= 
>BAJ9AFD4J<< >4?PJ<S 6 EO6BDBF>9. !4CDBF<6, 8?S 5B?99 K9@ CB?B6<AO C4J<9AFB6, 
CB?GK46L<I F9D<C4D4F<8 20 @>7 864 D4;4 6 89AP, EF4A84DFA4S F9D4C<S 5O?4 
BF@9A9A4.[143]. 

�DG7B9 D4A8B@<;<DB64AAB9 <EE?98B64A<9 F4>:9 CB>4;4?B CD9<@GM9EF6B 
<ECB?P;B64A<S 86G>D4FAB= <AN9>J<< #&9D<C4D4F<84**6 F9K9A<9 EGFB> CB ED46A9A<R E 
B8AB>D4FAB= <AN9>J<< G C4J<9AFB6 E 7<CBC4D4F<D9B;B@ (n=14, 6B;D4EF 4-17 ?9F). 
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�?<F9?PABEFP <EE?98B64A<S EBEF46<?4 28 A989?P. #B <FB74@ GEF4AB6?9AB, KFB A4 HBA9 
86G>D4FAB= <AN9>J<< #&9D<C4D4F<84**6 F9K9A<9 EGFB> G849FES 8BEF<KP < CB889D:4FP 
J9?96O9 CB>4;4F9?< >4?PJ<S 6 F9K9A<9 EGFB>, 4 F4>:9 G@9APL<FP 64D<459?PABEFP 
EGFBKAB7B CDBH<?S >4?PJ<9@<<, E <ECB?P;B64A<9@ @9APL9= EGFBKAB= 8B;O CD9C4D4F4 CB 
ED46A9A<R E D9:<@B@ 6 1 <AN9>J<R #&9D<C4D4F<84**6 EGF>< (8B;4 CD9C4D4F4 CD< D9:<@9 
864:8O 6 EGF>< 25±15 @>7/EGF; CD< B8AB>D4FAB= <AN9>J<< - 58 ± 28 @>7/EGF; P < 0,001) 
[144]. 

� A4EFBSM99 6D9@S @4>E<@4?PAO= C9D<B8 F9D4C<< #&9D<C4D4F<8B@** G 89F9= E 
A9I<DGD7<K9E><@< HBD@4@< 7<CBC4D4F<D9B;4 EBEF46?S9F 6,9±3,1 7B84 (1,5; 10), 6 ED98A9= 
8B;9 0,75±0,15 @>7/>7/EGF. !4 HBA9 ?9K9A<S BF@9K49FES ;A4K<@B9 EA<:9A<9 CBFD95ABEF< 
6 CD9C4D4F4I >4?PJ<S < CD9C4D4FB6 6<F4@<A4 D < 97B 4A4?B7B6, CB?B:<F9?PA4S 8<A4@<>4 
@4D>9DB6 >BEFAB= D9;BD5J<< [145].  

 

● !5 @5:><5=4C5BAO 8A?>;L7>20=85 48384@>B0E8AB5@>;0 2 ;5G5=88 ?0F85=B>2 A 

E@>=8G5A:8< 38?>?0@0B8@5>7>< [74,1463149]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= C (GDB69AP 8BEFB69DABEF< 8B>4;4F9?PEF6 
– 4) 

�B@@9AF4D<<: 8<7<8DBF4I<EF9DB? 4 E<AF9F<K9E><= 4A4?B7 6<F4@<A4 D, D4A99 

4>F<6AB CD<@9AS6L<=ES 6 >B@C?9>EAB= F9D4C<< 7<CBC4D4F<D9B;4. � EBBF69FEF6<< E 

EB6D9@9AAO@< CD98EF46?9A<S@< 84AAO= CD9C4D4F A9 8B?:9A <ECB?P;B64FPES 6 ?9K9A<< 

IDBA<K9E>B7B 7<CBC4D4F<D9B;4. "EB59AABEF< @9F45B?<;@4 8<7<8DBF4I<EF9DB?4 

(8?<F9?PAO= C9D<B8 CB?G6O6989A<S, BFEGFEF6<9 D97G?SJ<< E<AF9;4 4>F<6AOI 

@9F45B?<FB6 8<7<8DBF4I<EF9DB?4 CB F<CG B5D4FAB= E6S;<, 6OEB>4S 5<B?B7<K9E>4S 

4>F<6ABEFP) <, >4> E?98EF6<9, G;><= F9D4C96F<K9E><= 8<4C4;BA B5GE?46?<64RF K4EFB9 

D4;6<F<9 7<C9D>4?PJ<9@<< < 4EEBJ<<DB64AAOI E A9= A4DGL9A<=. �<7<8DBF4I<EF9DB? 

89CBA<DG9FES 6 C9K9A<, :<DB6B= F>4A<, >B:9, @OLJ4I < >BEFSI, 6 E6S;< E K9@ 97B 89=EF6<9 

@B:9F CDB8B?:4FPES 9M9 6 F9K9A<9 132 @9ESJ96 CBE?9 CD9>D4M9A<S CD<9@4. ЭFB 

B5GE?46?<649F CDB?BA7<DB64AAGR FB>E<KABEFP CD9C4D4F4. #9D98B;<DB6>4 

8<7<8DBF4I<EF9DB?B@ CD<6B8<F > 7<C9D>4?PJ<9@<<; 4 CD< 8?<F9?PAB@ 99 EBID4A9A<< 4 > 

A4DGL9A<R HGA>J<< CBK9>, >4D8<BE>?9DB;G, CA96@BE>?9DB;G, A9HDBE>?9DB;G. 

�<C9D>4?PJ<9@<S, B5GE?B6?9AA4S <AFB>E<>4J<9= 8<7<8DBF4I<EF9DB?B@, FD95G9F 

8?<F9?PAB= >BDD9>J<<, 6O5BD4 5B?99 4>F<6AB= F4>F<>< ?9K9A<S. 

3.3 )<DGD7<K9E>B9 ?9K9A<9 
)<DGD7<K9E><I @9FB8B6 ?9K9A<S 84AAB7B ;45B?964A<S A9 D4;D45BF4AB. 

3.4 �AB9 ?9K9A<9 
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�AB9 ?9K9A<9 A9 CD<@9AS9FES. 

4.  98<J<AE>4O D945<?<F4J<O < E4A4FBDAB->GDBDFAB9 ?9K9A<9, @98<J<AE><9 

CB>4;4A<O < CDBF<6BCB>4;4A<O > CD<@9A9A<N @9FB8B6 @98<J<AE>B= D945<?<F4J<<, 6 
FB@ K<E?9 BEAB64AAOI A4 <ECB?P;B64A<< CD<DB8AOI ?9K95AOI H4>FBDB6 

%C9J<H<K9E>4S D945<?<F4J<S A9 D4;D45BF4A4. 

5. #DBH<?4>F<>4 < 8<EC4AE9DAB9 A45?N89A<9, @98<J<AE><9 CB>4;4A<O < 

CDBF<6BCB>4;4A<O > CD<@9A9A<N @9FB8B6 CDBH<?4>F<><  
● #0F85=B0< ?5@54 ?;0=8@C5<K< E8@C@38G5A:8< 2<5H0B5;LAB2>< =0 >1;0AB8 

H58 @5:><5=4>20=> 8AA;54>20=85 C@>2=O 25-"! 28B0<8=0 � 2 :@>28 8 :><?5=A0F8O 53> 

45D8F8B0/=54>AB0B>G=>AB8 A F5;LN ?@>D8;0:B8:8 @0728B8O ?>A;5>?5@0F8>==>3> 

B@0=78B>@=>3> 38?>?0@0B8@5>70 [80,139,1503157]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 

8B>4;4F9?PEF6 – 4) 

�B@@9AF4D<<: D4;6<F<9 CBE?9BC9D4J<BAAB7B FD4A;<FBDAB7B 7<CBC4D4F<D9B;4 

4EEBJ<<DB64AB E A4?<K<9@ CD98BC9D4J<BAAB7B 89H<J<F4/A98BEF4FBKABEF< 25("!)D. 

● �> 871560=85 ?>2@5645=8O 8/8;8 4520A:C;O@870F88 "-� =5 @5:><5=4>20=0 

>1O70B5;L=0O 8E @52878O 2> 2@5<O >?5@0F88 =0 >@30=0E H58 [1583160].  

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 

8B>4;4F9?PEF6 – 5) 

�B@@9AF4D<<: 6OCB?A9A<9 6<;G4?<;4J<< "Щ� 6B 6D9@S BC9D4J<< E6S;4AB E 

D<E>4@< CB6D9:89A<S >DB6BEA45:9A<S :9?9;, 4 F4>:9 @B:9F EGM9EF69AAB G69?<K<FP 

8?<F9?PABEFP BC9D4F<6AB7B 6@9L4F9?PEF64, KFB S6?S9FES A9;46<E<@O@ H4>FBDB@ D<E>4 

D4;6<F<S 7<CBC4D4F<D9B;4. �?S <89AF<H<>4J<< "Щ�, 4 F4>:9 8?S BJ9A>< <I 

:<;A9ECBEB5ABEF< 6B 6D9@S BC9D4J<< CD98CBKF<F9?PAB <ECB?P;B64A<9 H?RBD9EJ9AFAB= 

4A7<B7D4H<< E #<A8BJ<4A<AB@ ;9?9AO@ [179]. #BDBLB> #<A8BJ<4A<A4 ;9?9AB7B (25 @7) 

D4EF6BDS9FES 6 20 @? EF9D<?PAB= 6B8O 8?S <AN9>J<=, CBE?9 K97B 66B8<FES 5 @? D4EF6BD4 

6AGFD<69AAB (>BAJ9AFD4J<S 8,3 @7 A4 1 <EE?98B64A<9).  

● � C9D6O9 EGF>< CBE?9 I<DGD7<K9E>B7B 6@9L4F9?PEF64 6 B5?4EF< L9< D9>B@9A8G9FES 

<EE?98B64A<9 GDB6AS C4D4F<D9B<8AB7B 7BD@BA4 6 >DB6< <EE?98B64A<9 GDB6AS B5M97B 

>4?PJ<S 6 >DB68, 8AA;54>20=85 C@>2=O 0;L1C<8=0 2 :@>28 A @0AG5B>< 0;L1C<8=-

A:>@@5:B8@>20==>3> :0;LF8O :@>28 8;8 8AA;54>20=85 C@>2=O 8>=878@>20==>3> :0;LF8O 2 
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:@>28 4;O 4803=>AB8:8 38?>?0@0B8@5>70 8 >?@545;5=8O ?>B@51=>AB8 2 =07=0G5=88 

?@5?0@0B>2 :0;LF8O 8 ?@5?0@0B>2 28B0<8=0 D 8 53> ?@>872>4=KE [80]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= � (GDB69AP 8BEFB69DABEF< 
8B>4;4F9?PEF6 – 3) 

�B@@9AF4D<<: A9E@BFDS A4 FB, KFB 6 A4EFBSM99 6D9@S A9 D4;D45BF4AO K9F><9 
6D9@9AAO9 >D<F9D<< 8?S ;45BD4 >DB6< A4 #&� < CB>4;4F9?< >4?PJ<S 6 CBE?9BC9D4J<BAAB@ 

C9D<B89, CDB6989AAO9 <EE?98B64A<S 89@BAEFD<DGRF J9AABEFP <;@9D9A<S 84AAOI 

C4D4@9FDB6 6 F9K9A<9 C9D6OI 24 K4EB6 CBE?9 BC9D4J<< A4 BD74A4I L9<. 'DB69AP #&� @9A99 

10-15 C7/@? 6 C9D6O= 89AP CBE?9 BC9D4J<< D4EE@4FD<649FES >4> CD98<>FBD D4;6<F<S 

CBE?9BC9D4J<BAAB7B 7<CBC4D4F<D9B;4 (KG6EF6<F9?PABEFP 97,7%, EC9J<H<KABEFP 82,6%). 

#BE?9BC9D4J<BAA4S BJ9A>4 ?45BD4FBDAOI CB>4;4F9?9= HBEHBDAB->4?PJ<96B7B B5@9A4 3 

A9B5IB8<@B9 GE?B6<9 8?S E6B96D9@9AAB7B A4;A4K9A<S CD9C4D4FB6 6<F4@<A4 D < 97B 

4A4?B7B6 < CD9C4D4FB6 >4?PJ<S. 

● #0F85=B0<, ?5@5=5AH8< B>B0;L=CN B8@5>84M:B><8N, @5:><5=4>20=> 

@CB8==>5 ?@8<5=5=85 ?5@>@0;L=KE ?@5?0@0B>2 :0;LF8O 2 B5G5=85 ?5@2KE 2 =545;L ?>A;5 

>?5@0F88 4;O ?@>D8;0:B8:8 >AB@>9 38?>:0;LF85<88 [161,162]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 
8B>4;4F9?PEF6 – 5) 

● #0F85=B0< 2 E>45 E8@C@38G5A:>3> 2<5H0B5;LAB20 =0 >@30=0E H58 ?@8 

4520A:C;O@870F88 "-� @5:><5=4>20=> ?@>2545=85 8E 0CB>B@0=A?;0=B0F88 4;O 

?@>D8;0:B8:8 ?>A;5>?5@0F8>==>3> 38?>?0@0B8@5>70 [164,165]. 

'DB69AP G598<F9?PABEF< D9>B@9A84J<= % (GDB69AP 8BEFB69DABEF< 

8B>4;4F9?PEF6 – 4) 

�B@@9AF4D<<: 4GFBFD4AEC?4AF4J<S "Щ�, 8964E>G?SD<;B64AAB= 6 IB89 

I<DGD7<K9E>B7B 6@9L4F9?PEF64 A4 B5?4EF< L9<, S6?S9FES QHH9>F<6AO@ @9FB8B@ 

CDBH<?4>F<>< CBE?9BC9D4J<BAAB7B 7<CBC4D4F<D9B;4. !BD@4?PAO9 "Щ�, >4> CD46<?B, 

FD4AEC?4AF<DGRFES 6 7DG8<AB->?RK<KAB-EBEJ96<8AGR @OLJG, FB784 >4> <;@9A9AAO9, 

7<C9DC?4;<DB64AAO9 :9?9;O 5B?99 CD98CBKF<F9?PAB FD4AEC?4AF<DB64FP 6 C?9K9?GK96GR 

@OLJG A9 8B@<A4AFAB7B CD98C?9KPS. 
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6. "D74A<;4J<O B>4;4A<O @98<J<AE>B= CB@BM<  
�<1C;0B>@=K9 MB0? >:070=8O <548F8=A:>9 ?><>I8: 

1) ?@>2545=85 ;01>@0B>@=>3> >1A;54>20=8O A >?@545;5=85< 18>E8<8G5A:8E 

?>:070B5;59 D>AD>@=>-:0;LF852>3> >1<5=0 2 :@>28 8 2 <>G5; 

2) ?@>2545=85 8=AB@C<5=B0;L=>3> >1A;54>20=8O - '�� ?>G5: (?> ?>:070=8O< �& 

?>G5:), ?> ?>:070=8O< �& 3>;>2=>3> <>730; 

3) :>=AC;LB0F88 A<56=KE A?5F80;8AB>2 3 2@0G0->DB0;L<>;>30, 2@0G0-C@>;>30 (?> 

?>:070=8O<), 2@0G0-=5D@>;>30 (?> ?>:070=8O<), 2@0G0-:0@48>;>30 (?> ?>:070=8O<), 2@0G0-

=52@>;>30 (?> ?>:070=8O<); 

4) :>@@5:F8O ?@5?0@0B>2 AB0=40@B=>9 B5@0?88 38?>?0@0B8@5>70 4;O 4>AB865=8O 

F5;52KE ?>:070B5;59 D>AD>@=>-:0;LF852>3> >1<5=0. 

#>:070=8O 4;O ?;0=>2>9 3>A?8B0;870F88 2 <548F8=A:CN >@30=870F8N:  

1) =5>1E>48<>ABL :>@@5:F88 ?@5?0@0B>2 AB0=40@B=>9 B5@0?88 38?>?0@0B8@5>70 4;O 

4>AB865=8O F5;52KE ?>:070B5;59 D>AD>@=>-:0;LF852>3> >1<5=0; 

2) =52>7<>6=>ABL 4>AB865=8O F5;52KE ?>:070B5;59 D>AD>@=>-:0;LF852>3> >1<5=0 

?@8 8A?>;L7>20=88 AB0=40@B=>9 B5@0?88 38?>?0@0B8@5>70. 

#>:070=8O 4;O M:AB@5==>9 3>A?8B0;870F88 2 <548F8=A:CN >@30=870F8N:  

1) >AB@0O 38?>:0;LF85<8O; 

2) @0728B85 687=5C3@>60NI8E >A;>6=5=89, A2O70==KE A >AB@>9 38?>:0;LF85<859 

(;0@8=3>/1@>=E>A?07<, =0@CH5=8O @8B<0 A5@4F0, 35=5@0;87>20==K5 AC4>@>38); 

#>:070=8O : 2K?8A:5 ?0F85=B0 87 2 <548F8=A:>9 >@30=870F88: 

1) AB>9:>5 C;CGH5=85 A>AB>O=8O, :>340 ?0F85=B <>65B 157 CI5@10 4;O 74>@>2LO 

?@>4>;68BL ;5G5=85 2 0<1C;0B>@=>-?>;8:;8=8G5A:>< CG@5645=88 8;8 4><0H=8E 

CA;>28OE; 

2) ?@8 =5>1E>48<>AB8 ?5@52>40 1>;L=>3> 2 4@C3CN >@30=870F8N 74@02>>E@0=5=8O; 

3) 3@C1>5 =0@CH5=85 3>A?8B0;L=>3> @568<0; 

4) ?> ?8AL<5==><C B@51>20=8N 1>;L=>3> ;81> 53> 70:>==>3> ?@54AB028B5;O, 5A;8 

2K?8A:0 =5 C3@>605B 687=8 1>;L=>3> 8 =5 >?0A=0 4;O >:@C60NI8E. � MB>< A;CG05 2K?8A:0 

<>65B 1KBL ?@>872545=0 B>;L:> A @07@5H5=8O 3;02=>3> 2@0G0 1>;L=8FK 8;8 53> 70<5AB8B5;O 

?> ;5G51=>9 @01>B5. 
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7. �BCB?A<F9?PA4O <AHBD@4J<O (6 FB@ K<E?9 H4>FBDO, 6?<ONM<9 A4 <EIB8 
;45B?964A<O <?< EBEFBOA<O) 

7.1 �9K9A<9 BEFDB= 7<CB>4?PJ<9@<< 

�;O :C?8@>20=8O >AB@>9 38?>:0;LF85<88 @5:><5=4C5BAO CAB0=>2:0 F5=B@0;L=>3> 

25=>7=>3> :0B5B5@0, GB> ?>72>;8B ?@54>B2@0B8BL A:;5@>78@>20=85 ?5@8D5@8G5A:8E 25= 

2A;54AB285 8=DC788 ?@5?0@0B>2 :0;LF8O. #@54?>GB8B5;L=> 8A?>;L7>20=85 :0;LF8O 

3;N:>=0B0**, B0: :0: :0;LF8O E;>@84 8<55B A5@L57=K5 >A;>6=5=8O 2 2845 =5:@>70 <O3:8E 

B:0=59, 2 A;CG05 2KE>40 @0AB2>@0 87 A>AC48AB>3> @CA;0.  

�;O :C?8@>20=8O >AB@>9 38?>:0;LF85<88 8A?>;L7C5BAO 2=CB@825==>5 22545=85 

?@5?0@0B>2 :0;LF8O 2 2 MB0?0: 1-2 0<?C;K 10% @0AB2>@0 :0;LF8O 3;N:>=0B0**, A>45@60I85 

90-180 <3 M;5<5=B0@=>3> :0;LF8O A>>B25BAB25==>, 2 50 <; 0,9% @0AB2>@0 =0B@8O E;>@840** 

(8;8 2 5% @0AB2>@0 45:AB@>7K**) 2 B5G5=85 10-20 <8=CB; ?>A;54CNI55 <54;5==>5 

2=CB@825==>5 22545=85 :0;LF8O 3;N:>=0B0** 100 <; (10 0<?C;) A> A:>@>ABLN 0,5-1,5 

<3/:3/G0A 2 1000 <; 0,9% @0AB2>@0 =0B@8O E;>@840** (8;8 5% @0AB2>@0 45:AB@>7K) 2 B5G5=85, 

2 A@54=5<, 8310 G0A>2.  

� 7028A8<>AB8 >B A8BC0F88 <>3CB 1KBL 8A?>;L7>20=K A;54CNI85 20@80=BK 

?0@5=B5@0;L=>3> 22545=8O ?@5?0@0B>2 :0;LF8O: 

1. �2545=85 :0;LF8O 3;N:>=0B0** 2=CB@825==> 1>;NA=> 2 :>;8G5AB25 20-60 <; 

- 1KAB@> 157 @072545=8O 0,9% @0AB2>@>< =0B@8O E;>@840** (8;8 2 5% @0AB2>@0 45:AB@>7K). 

 5B>4 8A?>;L7C5BAO ?@8 2K@065==KE A8<?B><0E 38?>:0;LF5<88 (?0F85=BK A :;8=8G5A:>9 

:0@B8=>9 «AB@0E0 A<5@B8» 8;8 2 15AA>7=0B5;L=>< A>AB>O=88). �>70 22>48<>3> :0;LF8O 

>?@545;O5BAO ?> ?>O2;5=8N 48A?5?A8G5A:8E 60;>1. 

2. �2545=85 ?>;>28=K 4>7K :0;LF8O 3;N:>=0B0** 2=CB@825==> 1>;NA=> 157 

@072545=8O (40 3 50 <; 10% @0AB2>@0 :0;LF8O 3;N:>=0B0**), >AB0;L=0O 4>70 :0;LF8O (50 3 

60 <; 10% @0AB2>@0 :0;LF8O 3;N:>=0B0**) 22>48BAO 2=CB@825==> <54;5==> 2 @072545==>< 

A>AB>O=88 (0,9% @0AB2>@0 =0B@8O E;>@840** 8;8 5% 45:AB@>7K**) A> A:>@>ABLN 4;O 

8=DC7><0B0 0,5 3 1,5 <:3/:3/G0A. �0==K9 A?>A>1 22545=8O O2;O5BAO A0<K< G0ABK< 4;O 

:C?8@>20=8O >AB@>9 38?>:0;LF5<88, ?>72>;ONI8< 1KAB@> =>@<0;87>20BL :;8=8G5A:>5 

A>AB>O=85 ?0F85=B0. 

3. �2545=85 2A59 4>7K ?0@5=B5@0;L=KE ?@5?0@0B>2 :0;LF8O (80 3 100 <; 10% 

@0AB2>@0 :0;LF8O 3;N:>=0B0**) @072545==>3> 2 @0AB2>@5 (0,9% =0B@8O E;>@840** 8;8 5% 
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45:AB@>7K**).  5B>4 8A?>;L7C5BAO ?@58<CI5AB25==> 4;O ?>445@60=8O 045:20B=>3> C@>2=O 

:0;LF8O A F5;LN ?@>D8;0:B8:8 @0728B8O >AB@>9 38?>:0;LF5<88. 

#0@5=B5@0;L=>5 22545=85 ?@5?0@0B>2 :0;LF8O 2A5340 ?@5:@0I05BAO ?@8 ?>O2;5=88 

48A?5?B8G5A:8E 60;>1 (B>H=>B0, @2>B0). 

�=CB@825==>5 22545=85 :0;LF8O B@51C5B >AB>@>6=>AB8 C 1>;L=KE A 38?>:0;85<859 

8 C ?0F85=B>2, ?@8=8<0NI8E 483>:A8=**, 2 A2O78 A ?>2KH5==K< @8A:>< 0@8B<89. 

"4=>2@5<5==> =07=0G0NBAO ?5@>@0;L=K5 ?@5?0@0BK :0;LF8O 8 ?@5?0@0BK 28B0<8=0 

D 8 53> 0=0;>3>2 (0;LD0:0;LF84>;**, :0;LF8B@8>;**). *5;L B5@0?88 3 :C?8@>20=85 

A8<?B><>2 >AB@>9 38?>:0;LF85<88 2A;54AB285 38?>?0@0B8@5>70 8 =>@<0;870F8O 

?>:070B5;59 >1I53> 8 8>=878@>20==>3> :0;LF8O =0 =86=59 3@0=8F5 @5D5@5=A=KE 7=0G5=89 

8;8 =5A:>;L:> =865 2 >BACBAB285 :;8=8G5A:8E A8<?B><>2 38?>:0;LF85<88. �;O :>@@5:F88 

B5@0?88 =5>1E>48< G0ABK9 :>=B@>;L C@>2=O :0;LF8O :@>28 (:064K5 6312 G0A>2 2 =0G0;5 

;5G5=8O, ?>A;5 AB018;870F88 A>AB>O=8O ?0F85=B0 3 :064K5 24 G0A0). 

%B>8BL >B<5B8BL, GB> ?@8 =0;8G88 C ?0F85=B0 2K@065==>9 38?><03=85<88 ?>:070=0 

55 :>@@5:F8O A 8A?>;L7>20=85< :0: ?5@>@0;L=KE ?@5?0@0B>2 (?@5?0@0BK :><18=0F88 

@07;8G=KE ?@5?0@0B>2 <03=8O 300-400 <3/ACB), B0: 8 2=CB@825==KE D>@< 3 2=CB@825==> 

AB@C9=> 2 3@0<<0 <03=8O AC;LD0B0** 2 B5G5=85 10-20 <8=CB, 2=CB@825==> :0?5;L=> 25% 

@0AB2>@ <03=8O AC;LD0B0** 2-4 3@0<<0 2 150-200 <; D878>;>38G5A:>3> @0AB2>@0 =0B@8O 

E;>@840**. 

�?7BD<F@ >GC<DB64A<O BEFDB= 7<CB>4?PJ<9@<< 6E?98EF6<9 7<CBC4D4F<D9B;4: 
1) �0;LF8O 3;N:>=0B** 20-60 <; 2/2 1>;NA=>, 8/8;8 1-2 0<?C;K 10% @0AB2>@0 

:0;LF8O 3;N:>=0B0** (90-180 <3 M;5<5=B0@=>3> :0;LF8O A>>B25BAB25==>) 2 50-100 <; 0,9% 

@0AB2>@0 =0B@8O E;>@840** (8;8 5% 2>4=>3> @0AB2>@0 45:AB@>7K**) 2/2 2 B5G5=85 10-20 

<8=CB A >4=>2@5<5==K< =07=0G5=85< ?5@>@0;L=KE ?@5?0@0B>2 :0;LF8O 8 ?@5?0@0B>2 

28B0<8=0 D 8 53> 0=0;>3>2 (0;LD0:0;LF84>;**, :0;LF8B@8>;**). #@8 =5>1E>48<>AB8 <>65B 

1KBL ?@>4>;65=0 8=DC78>==0O B5@0?8O :0;LF8O 3;N:>=0B><** ?> AE5<5: 10 0<?C; 10% 

@0AB2>@0 :0;LF8O 3;N:>=0B0** (900 <3 M;5<5=B0@=>3> :0;LF8O) 2 1000 <; 0,9% @0AB2>@0 

NaCl** (8;8 5% @0AB2>@0 45:AB@>7K**) A> A:>@>ABLN 50 <;/G0A (2 A@54=5< 2 B5G5=85 8310 

G0A>2). 

2) #@5?0@0BK 28B0<8=0 D 8 53> 0=0;>3>2 (0;LD0:0;LF84>;** 2 A@54=5< 3-3,5 <:3/ACB 

8/8;8 :0;LF8B@8>;** 1,5-2 <:3/ACB ?5@>@0;L=>) 2 A>G5B0=88 A ?@5?0@0B0<8 :0;LF8O  2 

A@54=5< 3000 <3 ?> M;5<5=B0@=><C :0;LF8N 2=CB@L =0 3-6 ?@85<>2 2 ACB:8 2> 2@5<O 8;8 
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A@07C ?>A;5 ?@85<0 ?8I8). #@8 A>E@0=5=88 38?>:0;LF85<88 <>3CB 1KBL ?@8<5=5=K 1>;55 

2KA>:85 4>7K ?>4 :>=B@>;5< :0;LF8O 8 D>AD>@0 :@>28. 

7.2 �989A<9 59D9@9AABEF< CD< 7<CBC4D4F<D9B;9 
(878>;>38G5A:85 0A?5:BK @53C;OF88 <8=5@0;L=>3> >1<5=0 2> 2@5<O 15@5<5==>AB8 

� >4=><C 87 >A=>2=KE :><?5=A0B>@=KE <5E0=87<>2, >15A?5G820NI8E ?;>4 

4>AB0B>G=K< :>;8G5AB2>< :0;LF8O 2> 2@5<O 15@5<5==>AB8, >B=>A8BAO CA8;5=85 53> 

01A>@1F88 2 :8H5G=8:5 <0B5@8. � ?5@8>4 ;0:B0F88 045:20B=0O :>=F5=B@0F8O :0;LF8O 2 

3@C4=>< <>;>:5 4>AB8305BAO, 2 >A=>2=><, 70 AG5B CA8;5=8O @57>@1B82=KE ?@>F5AA>2 2 

:>AB=>9 B:0=8. ЭB8 87<5=5=8O A2O70=K A C25;8G5=85< ?@>4C:F88 B0:8E :;NG52KE 3>@<>=>2 

:0: :0;LF8B@8>; 8 #&�-?>4>1=K9 ?5?B84 (#&�?#).  

'25;8G5=85 A8=B570 :0;LF8B@8>;0 =01;N405BAO A I B@8<5AB@0 8 : :>=FC 

15@5<5==>AB8 53> C@>25=L A>AB02;O5B 4> 2-3 =>@<. $53C;OF8O <5B01>;87<0 28B0<8=0 D C 

15@5<5==>9 65=I8=K 2 >A=>2=>< 7028A8B >B 0:B82=>AB8 1³-384@>:A8;07K ?>G5:, 

=0E>4OI59AO ?>4 :>=B@>;5< MAB@>35=>2, ?@>;0:B8=0 8 G5;>25G5A:>3> ?;0F5=B0@=>3> 

;0:B>35=0. #@8 MB>< C@>25=L 25("!)D >AB05BAO AB018;L=K<, =5A<>B@O =0 CA8;5=85 53> 

:>=25@A88 2 0:B82=CN D>@<C. �> <=>38E B:0=OE >@30=87<0, 2:;NG0O <>;>G=K5 65;57K, 

45F84C0;L=CN >1>;>G:C, ?;0F5=BC 8 4@., C25;8G8205BAO A8=B57 #&�?#. '@>25=L #&�?# 

2>7@0AB05B A 3 ?> 13 =545;N 35AB0F88, 8 1>;55 G5< 2B@>5 ?@52KH05B ?>:070B5;L 4> 

15@5<5==>AB8. �<5==> 2 MB8 ?5@8>4K #&�?# 459AB2C5B :0: M=4>:@8==K9 D0:B>@, 

@53C;8@CNI89 <8=5@0;L=K9 8 :>AB=K9 3><5>AB07 =57028A8<> >B #&�. #&�?# B0: 65, :0: 

8 #&�, A?>A>15= AB8<C;8@>20BL @57>@1F8N :>AB=>9 B:0=8, @501A>@1F8N :0;LF8O 2 ?>G:0E, 

GB> 2 :><?;5:A5 >15A?5G8205B =0AKI5=85 3@C4=>3> <>;>:0 =5>1E>48<K< 4;O 

=>2>@>645==>3> :>;8G5AB2>< :0;LF8O.  

#@>4C:F8O #&� "-� ?@8 =0ABC?;5=88 15@5<5==>AB8 A=8605BAO 8 53> C@>25=L 2 

:@>28 45@68BAO 2 =87:>-=>@<0;L=>< 480?07>=5 8;8 4065 =865 ?>?C;OF8>==KE 

@5D5@5=A=KE ?>:070B5;59 2 I B@8<5AB@5, GB> A2O70=> A 35AB0F8>==K< ?>2KH5=85< 

?@>4C:F88 #&�?# 8 :0;LF8B@8>;0 A 3-59 =545;8 15@5<5==>AB8. &0:8< >1@07><, #&�, :0: 

@53C;OB>@ D>AD>@=>-:0;LF852>3> >1<5=0, B5@O5B A2>N 4><8=8@CNICN @>;L 2 MB>B ?5@8>4 

8 B>;L:> : :>=FC III-3> B@8<5AB@0 53> ?@>4C:F8O 2>AAB0=02;8205BAO.  

�0;LF8B>=8= 3 3>@<>=-0=B03>=8AB #&�, ?@>4CF8@C5<K9 %-:;5B:0<8 I8B>284=>9 

65;57K, 0 2 ?5@8>4K 15@5<5==>AB8 8 ;0:B0F88 - <>;>G=K<8 65;570<8 8 ?;0F5=B>9. 

#>2KH5=85 C@>2=O :0;LF8B>=8=0 2> 2@5<O 15@5<5==>AB8 8 ;0:B0F88 >B<5G5=> B0:65 C 
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?0F85=B>:, @0=55 ?5@5=5AH8E B>B0;L=CN B8@5>84M:B><8N. '25;8G5=85 A8=B570 MB>3> 

3>@<>=0 2> 2@5<O 15@5<5==>AB8 @50;87C5BAO 70 AG5B MDD5:B>2 MAB@>35=>2 (MAB@048>;0, 

MAB@>=0 8 MAB@8>;0) 8 =0?@02;5=> =0 ?>402;5=85 0:B82=>9 45<8=5@0;870F88 A:5;5B0 

<0B5@8.  

�> 2@5<O 15@5<5==>AB8 8 ;0:B0F88 70 AG5B C25;8G5=8O >1J5<0 F8@:C;8@CNI59 

:@>28 8 35<>48;NF88 A=8605BAO C@>25=L >1I53> :0;LF8O AK2>@>B:8 :@>28, 2 B> 2@5<O :0: 

C@>2=8 0;L1C<8=-A:>@@5:B8@>20==>3> 8 8>=878@>20==>3> :0;LF8O >AB0NBAO =587<5==K<8. 

'@>25=L :0;LF8O :@>28 ?;>40, :0: ?@028;>, >:07K205BAO =5A:>;L:> 2KH5 ?>:070B5;59 

:0;LF85<88 C <0B5@8. 

�AA;54>20=8O ?> 2545=8N 15@5<5==>AB8 =0 D>=5 E@>=8G5A:>3> 38?>?0@0B8@5>70 

>3@0=8G5=K =51>;LH8<8 2K1>@:0<8 (G0I5 >?8A0=85 A5@88 :;8=8G5A:8E A;CG052). &5< =5 

<5=55, M:A?5@B=>5 A>>1I5AB2> 2K45;O5B :;NG52K5 ?>;>65=8O ?> B0:B8:5 2545=8O 8 ;5G5=8O 

40==>3> 701>;520=8O ?@8 35AB0F88. 

"EAB6AO9 CD<AJ<CO CB 6989A<N 59D9@9AABEF< G C4J<9AF>< E IDBA<K9E><@ 

7<CBC4D4F<D9B;B@: 
• >?B8<0;L=K< AG8B05BAO ?>445@60=85 C@>2=59 8>=878@>20==>3> 8 0;L1C<8=-

A:>@@5:B8@>20==>3> :0;LF8O :@>28 2 ?@545;0E =86=5-=>@<0;L=>3> 480?07>=0 (4;O 

0;L1C<8=-A:>@@5:B8@>20==>3> :0;LF8O 2 ?@545;0E 2,1-2,3 <<>;L/;, 4;O 8>=878@>20==>3> 

:0;LF8O - 2 ?@545;0E 1,05-1,15 <<>;L/;) 2> 871560=85 =51;03>?@8OB=>3> 2>7459AB28O =0 

@0728B85 "-� ?;>40. �;O @0AG5B0 C@>2=O 0;L1C<8=-A:>@@5:B8@>20==>3> :0;LF8O 

?@8<5=ONB D>@<C;C: 0;L1C<8=-A:>@@5:B8@>20==K9 :0;LF89 ?;07<K (A ?>?@02:>9) 

(<<>;L/;) = 87<5@5==K9 C@>25=L >1I53> :0;LF8O ?;07<K (<<>;L/;) + 0,02 × (40 - 

87<5@5==K9 C@>25=L 0;L1C<8=0 ?;07<K (3/;)); 

• 2 ?5@8>4 35AB0F88 A;54C5B ?@>2>48BL <>=8B>@8=3 ?>:070B5;59 D>AD>@=>-

:0;LF852>3> >1<5=0 (8AA;54>20=85 C@>2=O >1I53> :0;LF8O 2 :@>28, 8AA;54>20=85 C@>2=O 

0;L1C<8=0 2 :@>28, 8AA;54>20=85 C@>2=O 8>=878@>20==>3> :0;LF8O 2 :@>28, 8AA;54>20=85 

C@>2=O D>AD>@0 2 :@>28) A G0AB>B>9 =5 @565 G5< 1  @07 2 4-6 =545;L 4;O ?@>D8;0:B8:8 38?>- 

8 38?5@:0;LF85<88; 

• 2 A;CG05 87<5=5=8O B5@0?88 <>65B ?>B@51>20BLAO 1>;55 G0ABK9 :>=B@>;L, 2 

A@54=5< 1 @07 2 7-14 4=59 4> 4>AB865=8O F5;52KE ?>:070B5;59 :0;LF85<88; 

• A;54C5B ?>445@6820BL C@>2=8 D>AD>@0, <03=8O 8 25("!)D 2 ?@545;0E 

@5D5@5=A=>3> 480?07>=0; 
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• A;54C5B ?@5:@0B8BL ;5G5=85 B807840<8/B80784>?>4>1=K<8 48C@5B8:0<8 =0 

?5@8>4 15@5<5==>AB8 8 ;0:B0F88; 

• A;54C5B ?@5:@0B8BL ;5G5=85 ?@5?0@0B0<8 ?0@0B8@5>84=KE 3>@<>=>2 8 8E 

0=0;>30<8 =0 ?5@8>4 15@5<5==>AB8 8 ;0:B0F88; 

• ?0F85=B:8 A E@>=8G5A:8< 38?>?0@0B8@5>7>< =C640NBAO 2 >1CG5=88, 

=0?@02;5==>< =0 ?>2KH5=85 8=D>@<8@>20==>AB8 > A8<?B><0B8:5 38?>- 8 

38?5@:0;LF85<88. 

� ?@54AB02;5==KE 8AA;54>20=8OE ?> ;5G5=8N E@>=8G5A:>3> 38?>?0@0B8@5>70 2> 

2@5<O 15@5<5==>AB8 C 65=I8= =01;N40;8AL 7=0G8B5;L=K5 87<5=5=8O ?>B@51=>AB8 2 

?@5?0@0B0E :0;LF8O 8 ?@5?0@0B0E 28B0<8=0 D 8 53> 0=0;>3>2 (G0I5 :0;LF8B@8>;0**, @565 

#0;LD0:0;LF84>;0) 2 7028A8<>AB8 >B A@>:0 35AB0F88 8 ?5@8>40 ;0:B0F88. %@54=85 4>7K 

?@5?0@0B>2 :0;LF8O 4>AB830;8 2000-3000 <3 2 ACB:8, 4>7K :0;LF8B@8>;0** 3 1-2 <:3 2 ACB:8, 

4>7K #0;LD0:0;LF84>;0 3 2 A@54=5< 2 <:3 2 ACB:8. �01>@0B>@=K9 :>=B@>;L ?@>2>48;AO 

:064K5 4-6 =545;L 2 B5G5=85 2A59 15@5<5==>AB8 4;O >15A?5G5=8O 045:20B=>3> C?@02;5=8O 

A>AB>O=85< 8 :>@@5:B8@>2:8 4>78@>2>: ?@8 =5>1E>48<>AB8. �06=> >B<5B8BL, GB> =5A<>B@O 

=0 B>, GB> 15@5<5==>ABL 8 ?5@8>4 ;0:B0F88 70O2;5=K 2 ?@>B82>?>:070=8OE 4;O 

:0;LF8B@8>;0**/#0;LD0:0;LF84>;0**, 0;LB5@=0B82 4;O ;5G5=8O E@>=8G5A:>3> 

38?>?0@0B8@5>70 2 ?5@8>4 35AB0F88 =5 ACI5AB2CNB. � 4>ABC?=KE 8AA;54>20=8OE 

?@>45<>=AB@8@>20=0 157>?0A=>ABL ?@8<5=5=8O 40==KE ;5:0@AB25==KE ?@5?0@0B>2 2 

C:070==KE 4>70E [180-182].  

7.3. �GFB<@@GAAO= 7<CBC4D4F<D9B; 
�CB>8<<C==K9 38?>?0@0B8@5>7 - 2B>@0O ?> @0A?@>AB@0=5==>AB8 D>@<0 

38?>?0@0B8@5>70, >1CA;>2;5==0O 8<<C=>->?>A@54>20==K< @07@CH5=85< :;5B>: "-�. "= 

<>65B 1KBL 87>;8@>20==K< 701>;520=85<, >4=0:> 7=0G8B5;L=> G0I5 2AB@5G05BAO 2 @0<:0E 

=0A;54AB25==>3> �#% 1-3> B8?0, B0:65 8725AB=>3> :0: :0=484>-M:B>45@<0;L=0O 48AB@>D8O 

(Autoimmune Polyendocrinopathy with Candidiasis and Ectodermal Dystrophy 3 APECED) [14]. 

$0A?@>AB@0=5==>ABL 40==>3> 701>;520=8O >F5=5=0 2 1:100 000 =0A5;5=8O 2 1>;LH8=AB25 

AB@0=, 1>;LH0O @0A?@>AB@0=5==>ABL >B<5G5=0 2 B0:8E AB@0=0E :0: (8=;O=48O (1:25000) 8 

%0@48=8O (1:14000) 8 A@548 ?5@A84A:8E 52@552 2 �7@08;5 (1:9000) [166]. 

�#% 1-3> B8?0 3 <>=>35==>5 0CB>A><=>-@5F5AA82=>5 701>;520=85, 2 >A=>25 :>B>@>3> 

;568B =0@CH5=85 AB@C:BC@K 35=0 0CB>8<<C==>3> @53C;OB>@0 (AIRE). �5= AIRE 

@0A?>;0305BAO =0 4;8==>< ?;5G5 21-9 E@><>A><K, :>48@C5B O45@=K9 D0:B>@ B@0=A:@8?F88 
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8 83@05B >4=C 87 :;NG52KE @>;59 2 D>@<8@>20=88 8<<C=>B>;5@0=B=>AB8. � >A=>25 

?0B>35=570 ;568B 0CB>8<<C==0O 45AB@C:F8O @07;8G=KE M=4>:@8==KE 65;57 [167]. �;O �#% 

1-3> B8?0 E0@0:B5@=0 :;0AA8G5A:0O B@8040: A;878AB>-:>6=K9 :0=484>7, 38?>?0@0B8@5>7, 

E@>=8G5A:0O =04?>G5G=8:>20O =54>AB0B>G=>ABL. �01>;520=85 451NB8@C5B, :0: ?@028;>, 2 

45BA:>< 2>7@0AB5. �>;55 G5< C 80% ?0F85=B>2 A �#% 1 B8?0 38?>?0@0B8@5>7 O2;O5BAO 

548=AB25==K< M=4>:@8==K< ?@>O2;5=85< 701>;520=8O [167]. 

� ?>402;ONI5< 1>;LH8=AB25 A;CG052 ?5@2K< ?@>O2;5=85< AB0=>28BAO A;878AB>-

:>6=K9 :0=484>7, @072820NI89AO 2 ?5@2K5 10 ;5B 687=8, G0I5 2 2>7@0AB5 >:>;> 2 ;5B. !0 

D>=5 A;878AB>-:>6=>3> :0=484>70 C 84% ?0F85=B>2 ?>O2;O5BAO 38?>?0@0B8@5>7, ?@8 MB>< 2 

88% A;CG052 >= 451NB8@C5B 2 2>7@0AB5 4> 10 ;5B. � 4@C38< :><?>=5=B0< A8=4@><0 

>B=>AOBAO A0E0@=K9 48015B 1-3> B8?0, B8@5>848B )0H8<>B>, F5;80:8O, 28B8;83>, 

0CB>8<<C==K9 35?0B8B, 38?>3>=0487< 8 4@C385 [16]. 

�><?>=5=BK �#% 1 B8?0: 

• �;02=K5 :><?>=5=BK: 

o A;878AB>-:>6=K9 :0=484>7; 

o 38?>?0@0B8@5>7; 

o ?5@28G=0O =04?>G5G=8:>20O =54>AB0B>G=>ABL. 

• �@C385 2>7<>6=K5 ?@>O2;5=8O: 

o :5@0B8B; 

o 0CB>8<<C==K9 35?0B8B; 

o ?5@28G=0O >20@80;L=0O 48ADC=:F8O; 

o 38?>?;078O 7C1=>9 M<0;8; 

o M=B5@>?0B8O A E@>=8G5A:>9 480@559 8;8 70?>@0<8; 

o D>B>D>18O; 

o ?5@8>48G5A:89 60@ A AK?LN; 

o ?=52<>=8B; 

o =5D@8B; 

o ?0=:@50B8B; 

o A0E0@=K9 48015B 1 B8?0; 

o DC=:F8>=0;L=0O 0A?;5=8O; 

o F5;80:8O; 

o B8@5>848B; 
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o @5B8=8B; 

o 0?;078O :@0A=>3> @>AB:0 :>AB=>3> <>730; 

o ?>;80@B@8B. 

� =0AB>OI55 2@5<O >AB05BAO =58725AB=K<, GB> 2KABC?05B <8H5=LN 4;O 

0CB>8<<C==>3> ?>2@5645=8O :;5B>: "-�. � ;8B5@0BC@5 @0AA<0B@8205BAO =5A:>;L:> 

0=B835=>2, 0CB>0=B8B5;0 : :>B>@K< <>3CB 1KBL >B25BAB25==K 70 @0728B85 38?>?0@0B8@5>70. 

� 1996 3>4C Y. Li 8 A>02B. 2?5@2K5 2KO28;8 0:B828@CNI85 0=B8B5;0 : C0SR. � 

8AA;54>20=85 1K;8 2:;NG5=K 25 ?0F85=B>2, A@548 :>B>@KE C 17 ?@8G8=>9 38?>?0@0B8@5>70 

1K; �#% 1-3> B8?0, 0 C 8 G5;>25: >B<5G0;>AL A>G5B0=85 38?>?0@0B8@5>70 8 0CB>8<<C==>3> 

B8@5>848B0. � @57C;LB0B5 C 56% ?0F85=B>2 A 38?>?0@0B8@5>7>< >?@545;O;8AL 2KA>:85 

B8B@K 0=B8B5; : C0SR, B>340 :0: 2 3@C??5 :>=B@>;O MB8 0=B8B5;0 =5 1K;8 =0945=K =8 C 

>4=>3> G5;>25:0 [168]. "4=0:> 2 @O45 4@C38E @01>B :>@@5;OF88 <564C 0:B828@CNI8<8 

0=B8B5;0<8 : C0SR 8 38?>?0@0B8@5>7>< C ?0F85=B>2 A �#% 1-3> B8?0 2KO2;5=> =5 1K;> 

[169]. �=B8B5;0 : C0SR, => >1;040NI85 1;>:8@CNI59 A?>A>1=>ABLN, B0:65 1K;8 

>1=0@C65=K ?@8 0CB>8<<C==>9 38?>:0;LF8C@8G5A:>9 38?5@:0;LF85<88 [170]. 

NALP5 3 <C;LB8?@>B58=>2K9 :><?;5:A, 0:B828@CNI89 2=CB@8:;5B>G=K5 :8=07K 8 

A8=B57 ?@>2>A?0;8B5;L=KE F8B>:8=>2, 2:;NG05B 2 A51O: NAC!T (neuronal apoptosis inhibitor 

protein), C2TA (MHC class 2 transcription activator), HET-E (incompatibility locus protein from 

Podospora anserina) 8 TP1 (telomerase-associated protein), 2?5@2K5 >1=0@C65= M. 

Alimohammadi 8 A>02B. 2 :0G5AB25 A?5F8D8G5A:>3> 0=B835=0 "-�. �A53> 1K;> 

>1A;54>20=> 87 ?0F85=B>2 A �#% 1-3> B8?0, C 73 87 :>B>@KE >B<5G0;AO 38?>?0@0B8@5>7. 

%@548 ?0F85=B>2 A 38?>?0@0B8@5>7>< 0=B8B5;0 : NALP5 845=B8D8F8@>20=K 2 49% 

=01;N45=89, C ?0F85=B>2 A �#% 1-3> B8?0 157 A=865=8O DC=:F88 "-� 40==K5 0=B8B5;0 

=5 1K;8 >1=0@C65=K =8 C >4=>3> ?0F85=B0 [171]. #>4>1=K5 @57C;LB0BK ?>;CG5=K 2 @01>B5 

A. Meloni 8 A>02B., 2 :>B>@>9 0=B8B5;0 : NALP5 2KO2;5=K C 64,3% ?0F85=B>2 A 

38?>?0@0B8@5>7>< 8 =5 1K;8 >1=0@C65=K C ?0F85=B>2 157 38?>?0@0B8@5>70 [172]. 

$07;8G=K5 D>@<K 0CB>8<<C==>3> 38?>?0@0B8@5>70 ?@54AB02;5=K 2 B01;8F5 8.  

&45?<J4 8. �CB>8<<C==K5 D>@<K 38?>?0@0B8@5>70. 

�B;D4EF 
@4A<H9E-
F4J<< 

�EEBJ<<DB64AAO9 
;45B?964A<O 

�9A9F<>
4 �AF<F9?4 

�45B?964A<O
/ 

E<A8DB@O 

5-20 ;5B 
%;878AB>-:>6=K9 

:0=484>7 8/8;8 1>;57=L 
�448A>=0 

 CB0F88 
2 AIRE 

NALP5Abs, 

IFNɷAbs, TPHAbs, �#% 1 B8?0 
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AADC, THAbs, 

ACA, 21-OHAbs 

�7@>A;K5 �CB>8<<C==K5 
701>;520=8O -� 

HLA (?) CaSRAbs (?) �#% 3 B8?0 

�7@>A;K5 

�N1K5 4@C385 
0CB>8<<C==K5 

701>;520=8O (8A:;NG0O 
A;878AB>-:>6=K9 
:0=484>7, 1>;57=L 
�448A>=0 8 
0CB>8<<C==K5 
701>;520=8O -�) 

HLA (?) CaSRAbs (?) �#% 4 B8?0 

�7@>A;K5 !5B HLA (?) CaSRAbs (?) 

�7>;8@>20=. 
0CB>8<<C==. 
�8?>#& 

)0@0:B5@8AB8:0 >A=>2=KE A8=4@><>2 2 @0<:0E :>B>@KE 2AB@5G05BAO 0CB>8<<C==K9 

38?>?0@0B8@5>7 ?@54AB02;5=0 2 B01;8F5 9. 

&45?<J4 9. �;0AA8D8:0F8O 8 E0@0:B5@8AB8:0 �#%. 

)4D4>F9D<EF<>4 �#% 1 �#% 2 IPEX 

"A=>2=K5 
?@>O2;5=8O 

�>;57=L �448A>=0, 
38?>?0@0B8@5>7, 
E@>=8G5A:89 

A;878AB>-:>6=K9 
:0=484>7 

�>;57=L �448A>=0, 
0CB>8<<C==K5 
701>;520=8O -�, 
A0E0@=K9 48015B 1 

B8?0 

�CB>8<<C==0O 
M=B5@>?0B8O, 
=5>=0B0;L=K9 

A0E0@=K9 48015B 1 
B8?0, M:75<0 

�@C385, 
0AA>F88@>20==K5 
?@>O2;5=8O 

#5@28G=K9 
38?>3>=0487<, 
0CB>8<<C==K5 
701>;520=8O -�, 
A0E0@=K9 48015B 1 
B8?0, 30AB@8B, M=B5@8B 
A <0;L01A>@1F859, 
35?0B8B, ?0=:@50B8B, 
?=52<>=8B, =5D@8B, 
28B8;83>, 0;>?5F8O, 
48AB@>D8O =>3B59, 
38?>?;078O 7C1=>9 
M<0;8, :5@0B8B, 
@5B8=8B 

�CB>8<<C==K9 
30AB@8B, 0;>?5F8O, 

28B8;83>, 
F5;80:8O, 
?5@28G=K9 

38?>3>=0487< 

�CB>8<<C==K5 
701>;520=8O -�, 
35<>;8B8G5A:0O 
0=5<8O, 

B@><1>F8B>?5=8O 

&8?8G=K9 2>7@0AB 
<0=8D5AB0F88 

�5BAB2>, 
?>4@>AB:>2K9 ?5@8>4 

#>4@>AB:>2K9 
?5@8>4, 27@>A;K9  ;045=G5AB2> 

$0A?@>AB@0=5==>ABL 1:100 000 1:1000 1:1 000 000 

�5G5=85 

�0<5AB8B5;L=0O 
3>@<>=0;L=0O, 

?@>B82>3@81:>20O, 
8<<C==>AC?@5AA82=0

�0<5AB8B5;L=0O 
3>@<>=0;L=0O 
B5@0?8O 

�0<5AB8B5;L=0O 
3>@<>=0;L=0O 
B5@0?8O, 
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O B5@0?8O ?@8 
35?0B8B5, 

<0;L01A>@1F88, 
=5D@8B5, ?=52<>=8B5 

8 :5@0B8B5 

B@0=A?;0=B0F8O 
:>AB=>3> <>730 

"A;>6=5=8O, 
2:;NG0O A<5@BL 

�4@5=0;>2K9 8 
38?>:0;LF85<8G5A:89 
:@87K, @0: @>B>2>9 
?>;>AB8 8 ?8I52>40 

�4@5=0;>2K9 :@87, 
>A;>6=5=8O 

A0E0@=>3> 48015B0 
�=D5:F88 

�5=K 8 B8? 
=0A;54>20=8O 

AIRE, 0CB>A><=>-
@5F5AA82=> 8;8 
4><8=0=B=> 

#>;835=5B8G5A:89: 
MHC 8 4@C385 

FOXP3, )-

A2O70==K9 

�<<C==K9 D5=>B8? 

�CB>0=B8B5;0 : 
8=B5@D5@>=C-ω 8 
8=B5@D5@>=C-³ 
(>95%), >@30=-

A?5F8D8G5A:85 
2=CB@8:;5B>G=K5 

15;:8 

�CB>0=B8B5;0 : 21-
384@>:A8;075, 
GAD65, IA-2, 

B8@>B@>?8=>2><C 
@5F5?B>@C, TPO 

�CB>0=B8B5;0 : 
GAD65, 

;8<D>F8B>7, 
M>78=>D8;8O, 
38?5@?@>4C:F8O 
F8B>:8=>2, 38?5@ 

IgE 

IPEX 3 )-A2O70==K9 8<<C=>48A@53C;OB>@=0O ?>;8M=4>:@8=>?0B8O 8 M=B5@>?0B8O, 

MHC 3 3;02=K9 :><?;5:A 38AB>A>2<5AB8<>AB8, GAD65 3 glutamic acid decarboxylase 65; IA-

2 - islet antigen 2; TPO 3 B8@5>84=0O ?5@>:A84070. 

�=B5@D5@>=K (�(!) 2?5@2K5 1K;8 >B:@KBK 2 1957 3. :0: 035=BK, 70I8I0NI85 

:;5B:8 >B 28@CA=>9 8=D5:F88. �K45;ONB 425 3@C??K �(!: : 3@C??5 �(! 1-3> B8?0 

>B=>AOBAO: �(!-³, �(!-³, �(!-¸, �(!-κ, �(!-ω, �(!-·, �(!-τ, 0 : �(! 2-3> B8?0 

B>;L:> �(!-´ [173]. #@8 ?@>2545=88 8AA;54>20=8O ?0F85=B>2 A 35=5B8G5A:8 

?>4B25@645==K< 4803=>7>< �#% 1 B8?0, 0 B0:65 �#% 2 B8?0 8 87>;8@>20==K< 

0CB>8<<C==K< ?>@065=85< >@30=>2-<8H5=59 1K;> ?>;CG5=>, GB> C ?0F85=B>2 A �#% 1 

B8?0 1K;8 2KO2;5=K 2KA>:85 B8B@K 0=B8B5; : 1>;LH8=AB2C ?>4B8?>2 �(!-³, >A>15==> : 

�(!-³2 8 �(!-ω (C 100% ?0F85=B>2). !8 C >4=>3> 87 ?0F85=B>2 A �#% 2-3> B8?0 8;8 

87>;8@>20==K<8 0CB>8<<C==K<8 701>;520=8O<8 MB8 0=B8B5;0 >1=0@C65=K =5 1K;8. &0:8< 

>1@07><, 0=B8B5;0 : �!(-ω >:070;8AL 2KA>:>A?5F8D8G=K<8 4;O A8=4@><0 �#% 1-3> B8?0 

=57028A8<> >B A?5:B@0 <0=8D5AB8@>202H8E :><?>=5=B>2 [110]. 

#@8ACBAB285 0=B8B5; : �(!-ω O2;O5BAO 4803=>AB8G5A:8< :@8B5@85< �#% 1-3> B8?0. 

%5:25=8@>20=85 35=0 AIRE ?>-?@56=5<C >AB05BAO 206=K< MB0?>< 4803=>AB8:8 MB>3> 

A8=4@><0, ?>A:>;L:C ?>72>;O5B ?@>2>48BL 35=5B8G5A:>5 :>=AC;LB8@>20=85 8 >ACI5AB2;OBL 

?;0=8@>20=85 A5<L8. �;3>@8B< 4803=>AB8:8 @07;8G=KE D>@< 0CB>8<<C==>3> 

38?>?0@0B8@5>70 ?@54AB02;5= 2 1;>:-AE5<5 1. 
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�?B>-EI9@4 1. �;3>@8B< 4803=>AB8:8 @07;8G=KE D>@< 0CB>8<<C==>3> 
38?>?0@0B8@5>70. 
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7.4. �<CBC4D4F<D9B; 6 D4@>4I A4E?98EF69AAOI E<A8DB@B6 

%8=4@>< �8�6>@468 

%8=4@>< �8�6>@468 O2;O5BAO A;54AB285< =5?@028;L=>3> @0728B8O >@30=>2-

?@>872>4=KE B@5BL53> 8 G5B25@B>3> 6015@=KE :0@<0=>2. �AB@5G05BAO >= C 1 87 4000 3 5000 

=>2>@>645==KE, 8 2 1>;LH8=AB25 A;CG052 (70-80%) O2;O5BAO A;54AB285< 35B5@>783>B=>9 

<8:@>45;5F88 2 22q11.21-q11.23 CG0AB:0E. )>BO 1>;LH8=AB2> A;CG052 O2;ONBAO 

A?>@048G5A:8<8, >?8A0=K 8 O45@=K5 A5<L8 A 0CB>A><=>-4><8=0=B=K< B8?>< =0A;54>20=8O 

A8=4@><0. �;8=8G5A:8 A8=4@>< �8�6>@468 ?@>O2;O5BAO 7045@6:>9 2 @0728B88, «2>;GL8< 

=51><», 0?;07859 8;8 38?>?;07859 "-� 8 B8<CA0, ?>@>:0<8 A5@4F0 8 E0@0:B5@=K< 

2=5H=8< 284>< (:204@0B=K9 :>@5=L =>A0). %8=4@>< �8�6>@468 3 254CI0O ?@8G8=0 

?5@A8AB8@CNI59 38?>:0;LF85<88 C =>2>@>645==KE, ?@8 MB>< ?@>O28BLAO 38?>?0@0B8@5>7 

C B0:8E ?0F85=B>2 <>65B :0: 2 =5>=0B0;L=>< ?5@8>45, B0: 8 ?>74=55 2 B5G5=85 687=8. %@548 

2A5E ;N459 A MB8< 701>;520=85< 38?>?0@0B8@5>7 2AB@5G05BAO C 60% ?0F85=B>2.  

%8=4@>< HDR (Hypoparathyroidism, Sensorineural Deafness, and Renal Dysplasia 

Syndrome) 

%8=4@>< HDR O2;O5BAO A;54AB285< <CB0F88 2 35=5 GAT�3, ;>:0;87>20==>3> 2 

:>@>B:>< ?;5G5 10 E@><>A><K (10p14315). %0< GATA3 O2;O5BAO B@0=A:@8?F8>==K< 

D0:B>@><, M:A?@5AA8@CNI8<AO C ?>72>=>G=KE 2 ?>G:0E, "-�, B8<CA5, 2=CB@5==5< CE5, 

*!%. "?8A0=K A;CG08 :0: 0CB>A><=>-4><8=0=B=>3>, B0: 8 0CB>A><=>-@5F5AA82=>3> 

=0A;54>20=8O A8=4@><0. "A=>2=K<8 ?@>O2;5=8O<8 701>;520=8O O2;ONBAO 48A?;078O ?>G5:, 

3;CE>B0 8 38?>?0@0B8@5>7. &0:65 ?0F85=BK A HDR-A8=4@><>< G0I5 2A53> =52KA>:>3> 

@>AB0, GB> <>65B 1KBL A2O70=> A 45D8F8B>< A><0B>B@>?=>3> 3>@<>=0.  

%8=4@>< %0=LO43%0:0B8 8 A8=4@>< �5==8-�0DD8 1 B8?0  

%8=4@>< %0=LO43%0:0B8 8 A8=4@>< �5==8-�0DD8 1 B8?0 E0@0:B5@87CNBAO AE>68<8 

:;8=8G5A:8<8 ?@>O2;5=8O<8: 2@>645==K< 38?>?0@0B8@5>7><, 2K@065==>9 7045@6:>9 

@>AB0, >BAB020=85< 2 C<AB25==>< @0728B88, <8:@>F5D0;859 8 ;8F52K< 48A<>@D87<><. 

%8=4@>< %0=LO43%0:0B8 G0I5 2A53> 2AB@5G05BAO C ;N459 A 0@01A:8<8 :>@=O<8. ' 

?0F85=B>2 A A8=4@><>< �5==8-�0DD8, ?><8<> >?8A0==KE =0@CH5=89, B0:65 =01;N40NBAO 

>AB5>A:;5@>7 8 8<<C=>45D8F8B. "10 701>;520=8O O2;ONBAO A;54AB285< <CB0F88 2 35=5 

BC1C;8=-A?5F8D8G=>3> H0?5@>=0 � (TBCE) 2 ;>:CA5, :>B>@K9 :>48@C5B 15;>:, >B25G0NI89 

70 A2O7K20=85 BC1C;8=0. 
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%8=4@>< �5==8-�0DD8 2 B8?0 

%8=4@>< �5==8-�0DD8 2 B8?0 3 35=5B8G5A:>5 701>;520=85, ?>@060NI55 

?@58<CI5AB25==> A:5;5B, 3;070, B0:65 2AB@5G0NBAO @07;8G=K5 ?0B>;>388 >@30=>2 3>;>2K 8 

H58. "4=8< 87 G0ABKE :><?>=5=B>2 701>;520=8O (4803=>AB8@C5BAO C 30-79% ?0F85=B>2) 

O2;O5BAO 38?>?0@0B8@5>7. �01>;520=85 ?@>O2;O5BAO G0ABK<8 M?87>40<8 38?>:0;LF85<88, 0 

53> =5?>A@54AB25==>9 ?@8G8=>9 O2;ONBAO @07;8G=K5 <CB0F88 2 35=5 FAM111� (family with 

sequence similarity 111 member A). !0A;54>20=85 A8=4@><0 0CB>A><=>-4><8=0=B=>5.  

�7>;8@>20==K9 38?>?0@0B8@5>7  

�8?>?0@0B8@5>7 <>65B 2AB@5G0BLAO 87>;8@>20==> 8 =0A;54>20BLAO :0: 0CB>A><=>, 

B0: 8 )-AF5?;5==>. 

�CB>A><=>-@5F5AA82=K9 87>;8@>20==K9 38?>?0@0B8@5>7. !0 A53>4=OH=89 45=L 2 

;8B5@0BC@5 8<55BAO >?8A0=85 =5A:>;L:8E A5<59 A 0CB>A><=>-@5F5AA82=K< 

38?>?0@0B8@5>7><. "A=>2=>9 ?@8G8=>9 MB>3> 701>;520=8O O2;O5BAO ?>B5@O DC=:F88 35=0 

GCM2 (glial cells missing), B0:65 8725AB=>3> :0: GCMB 2 ;>:CA5 6p23324. GCM2 

M:A?@5AA8@C5BAO 2 >A=>2=>< 2 @072820NI8EAO "-�. �8?>?0@0B8@5>7 :;8=8G5A:8 

?@>O2;O5BAO C65 C =>2>@>645==KE 45B59 2A;54AB285 035=5788 "-�. %0<K<8 G0ABK<8 

20@80=B0<8 <CB0F89 GCM2 O2;ONBAO 4><8=0=B=0O 8=3818@CNI0O 8;8 @5F5AA82=0O 

8=0:B828@CNI0O. � B> 65 2@5<O, 35B5@>783>B=K5 <CB0F88 2 GCM2 =5 ?@82>4OB : :0:8<-

;81> =0@CH5=8O< D>@<8@>20=8O 8 DC=:F8>=8@>20=8O "-�.  

X-AF5?;5==K9 87>;8@>20==K9 38?>?0@0B8@5>7. �5;5F88/8=A5@F88 2 ;>:CA0E Xq27.1 

8 2p25.3 8 2>7=8:H89 2A;54AB285 MB>3> )-AF5?;5==K9 38?>?0@0B8@5>7 1K;8 >?8A0=K 2 42CE 

@>4AB25==KE A5<LOE. ' <C6G8= A MB8< A8=4@><>< A 45BAB20 2>7=8:0NB 

38?>:0;LF85<8G5A:85 AC4>@>6=K5 ?@8ABC?K 2A;54AB285 87>;8@>20==>3> 45D5:B0 2 

@0728B88 "-�.  

%A<:9AAO= E<AF9; <?< E9>D9J<O #&� 

�CB>A><=>-4><8=0=B=0O 38?>:0;LF85<8O (���) 

��� 1 B8?0 E0@0:B5@87C5BAO 0:B828@CNI59 <CB0F859 2 35=5 CASR. CaSR AB0=>2OBAO 

A25@EGC2AB28B5;L=K<8 : AK2>@>B>G=K< :>=F5=B@0F8O< :0;LF8O, 0 A8=B57 8 A5:@5F8O #&� 

?>402;ONBAO, =5A<>B@O =0 =>@<>:0;LF85<8N. &0:8< >1@07><, 2>7=8:05B DC=:F8>=0;L=K9 

38?>?0@0B8@5>7. ��� 2 B8?0 2>7=8:05B ?@8 =0;8G88 0:B828@CNI59 <CB0F88 2 35=5 GNA11 

(guanine nucleotide-binding protein alpha 11). GNA11 :>48@C5B 0;LD0-AC1J548=8FC G-15;:0 

G11, :>B>@K9 O2;O5BAO :;NG52K< <5480B>@>< CaSR->?>A@54>20==>3> A83=0;L=>3> ?CB8. 
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 CB0F8O GNA11 ?@82>48B : 871KB>G=><C ?>402;5=8N A5:@5F88 #&� 4065 ?@8 

38?>:0;LF85<88. ' ?0F85=B>2 A ��� @0728205BAO C<5@5==0O 38?>:0;LF85<8O, BO65;0O 

38?>:0;LF85<8O <>65B 2>7=8:=CBL 2 CA;>28OE AB@5AA0. #>G5G=0O @501A>@1F8O :0;LF8O ?@8 

��� 1 B8?0 A=865=0 2A;54AB285 <CB0F88 CaSR 2 ?>G:0E; C B0:8E ?0F85=B>2 @0728205BAO 

38?5@:0;LF8C@8O. #>G5G=0O @501A>@1F8O :0;LF8O ?@8 ��� 2 B8?0 =5 AB@0405B.  

"4=8< 87 @54:8E 20@80=B>2 <0=8D5AB0F88 ��� O2;O5BAO A8=4@>< �0@BB5@0 A 

38?>:0;LF85<859. "= E0@0:B5@87C5BAO 38?>:0;LF85<859, 38?><03=85<859 8 

38?>?0@0B8@5>7><, 0 B0:65 ?@87=0:0<8 48ADC=:F88 ?5B;8 �5=;5 (?>;8C@859, 

38?>:0;85<8G5A:8< 0;:0;>7><, ?>2KH5=85< :>=F5=B@0F88 @5=8=0 8 0;L4>AB5@>=0 2 

?;07<5, =87:8< 0@B5@80;L=K< 402;5=85< 8 @578AB5=B=>ABLN A>AC4>2 : 0=38>B5=78=C II. 

#@8G8=>9 @0728B8O A8=4@><0 O2;O5BAO <CB0F8O 2 ;>:CA5 3q21.1, >B25G0NI5< 70 CaSR. 

 CB0F88 2 35=5 #&� 

� ;8B5@0BC@5 >?8A0=> =5A:>;L:> @54:8E <CB0F89 2 35=5 PTH, =0@CH0NI8E 53> 

A8=B57 8 A5:@5F8N #&�. !0?@8<5@, 0CB>A><=>-4><8=0=B=0O <CB0F8O 2 A83=0;L=>9 

?>A;54>20B5;L=>AB8 ?@5?@>#&� =0@CH05B =>@<0;L=K9 ?@>F5AA8=3 <>;5:C;K 8, 

A;54>20B5;L=>, >1@07>20=85 #&�. &0:65 >?8A0=K A5<L8 A 87>;8@>20==K< 

38?>?0@0B8@5>7><, >1CA;>2;5==K< 0CB>A><=>-@5F5AA82=>9 <CB0F859 2 35=5 PTH.  

�=B8B5;0 : CaSR 

#@8 ?>74=5< @0728B88 38?>?0@0B8@5>70 2>7<>6=>9 ?@8G8=>9 <>3CB O2;OBLAO 

F8@:C;8@CNI85 0:B828@CNI85 0=B8B5;0 : CaSR. ЭB8 0=B8B5;0 =5 ?@82>4OB : =5>1@0B8<>9 

45AB@C:F88 "-�, ?>MB><C ACI5AB2C5B 25@>OB=>ABL A?>=B0==>9 @5<8AA88. � ;8B5@0BC@5 

>?8A0=K :0: 87>;8@>20==K5 D>@<K 38?>?0@0B8@5>70, 2K720==>3> 0=B8B5;0<8 : CaSR, B0: 

8 A;CG08, 0AA>F88@>20==K5 c 4@C38<8 0CB>8<<C==K<8 701>;520=8O<8 (B8@5>848B>< 

)0H8<>B>, 1>;57=LN �448A>=0).  

%8=4@><K @578AB5=B=>AB8 : #&� 

$578AB5=B=>ABL >@30=>2-<8H5=59 : #&�, B0:65 8725AB=0O :0: ?A524>38?>?0@0B8@5>7 

(?A524>�#&), O2;O5BAO 3@C??>2K< ?>=OB85< 4;O =5A:>;L:8E 35B5@>35==KE 701>;520=89, 

E0@0:B5@87CNI8EAO =5GC2AB28B5;L=>ABLN ?5@8D5@8G5A:8E B:0=59 : #&�. #> 40==K< 

;01>@0B>@=KE 8AA;54>20=89 C B0:8E ?0F85=B>2 >1@0I0NB =0 A51O 2=8<0=85 

38?>:0;LF85<8O, 38?5@D>AD0B5<8O, ?>2KH5=85 C@>2=O #&�. !865 ?@82545=> >?8A0=85 

>A=>2=KE D>@< ?A524>�#&. 

 



 

 

 

62 

 

 

#A524>�#& 1 B8?0 

#A524>�#& 1 B8?0 O2;O5BAO A;54AB285< <CB0F88 2 35=5 GNAS1, :>48@CNI5< 0;LD0-

AC1J548=8FC AB8<C;8@CNI53> G-15;:0, 0AA>F88@>20==>3> A @5F5?B>@>< #&�. ЭB8 <CB0F88 

?@82>4OB : =5A?>A>1=>AB8 G-15;:0 0:B828@>20BL 045=8;0BF8:;07C ?>A;5 A2O7K20=8O #&� A 

53> @5F5?B>@><, GB> 2 8B>35 ?@82>48B : =52>7<>6=>AB8 B@0=A4C:F88 A83=0;0 2 >@30=0E-

<8H5=OE. ' ;N459 2 38?>D875, 3>=040E 8 -� ?@58<CI5AB25==> M:A?@5AA8@C5BAO 

<0B5@8=A:89 0;;5;L MB>3> 35=0. � A2O78 A MB8< :;8=8G5A:85 ?@>O2;5=8O 701>;520=8O 

7028AOB >B ;>:0;870F88 <CB0F88 2 <0B5@8=A:>< 8;8 >BF>2A:>< 0;;5;5. !0 >A=>20=88 MB8E 
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GNA11 - G protein alpha subunit 11, GATA3 - GATA-binding protein 3, FAM111A - 

family with sequence similarity 111 member A, GCMB - glial cell missing gene, HRD 3 

hypoparathyroidism retardation dismorfism, SOX3 - sry-related HMG box, TBCE - tubulin 

folding cofactor E, MTPDS - mitochondrial trifunctional protein deficiency 
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A8AB5<0B8G5A:CN 0:BC0;870F8N 3 =5 G0I5, G5< 1 @07 2 6 <5AOF52, 8;8 ?@8 ?>O2;5=88 =>2>9 

8=D>@<0F88 > B0:B8:5 2545=8O ?0F85=B>2 A 40==K< 701>;520=85<. $5H5=85 >1 >1=>2;5=88 

?@8=8<05B  � $( =0 >A=>25 ?@54;>65=89, ?@54AB02;5==KE <548F8=A:8<8 

=5:><<5@G5A:8<8 ?@>D5AA8>=0;L=K<8 >@30=870F8O<8. %D>@<8@>20==K5 ?@54;>65=8O 

4>;6=K CG8BK20BL @57C;LB0BK :><?;5:A=>9 >F5=:8 ;5:0@AB25==KE ?@5?0@0B>2, 

<548F8=A:8E 8745;89, 0 B0:65 @57C;LB0BK :;8=8G5A:>9 0?@>10F88.  
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#D<?B:9A<9 �3. %CD46BKAO9 @4F9D<4?O, 6>?NK4O EBBF69FEF6<9 CB>4;4A<= > 
CD<@9A9A<N < CDBF<6BCB>4;4A<=, ECBEB5B6 CD<@9A9A<O < 8B; ?9>4DEF69AAOI 

CD9C4D4FB6, <AEFDG>J<< CB CD<@9A9A<N ?9>4DEF69AAB7B CD9C4D4F4 
�:BC0;L=K5 8=AB@C:F88 ?> ?@8<5=5=8N ;5:0@AB25==KE ?@5?0@0B>2 @0A?>;>65=K =0 

>D8F80;L=>< A09B5  8=74@020 $>AA88 http://grls.rosminzdrav.ru/Default.aspx 
(http://grls.rosminzdrav.ru/Default.aspx). 

 

#@8=F8?K ;5G5=8O 8 ?@>D8;0:B8:8 45D8F8B0/=54>AB0B>G=>AB8 28B0<8=0 D C 
?0F85=B>2 A 38?>?0@0B8@5>7>< A>>B25BAB2CNB ?@8=F8?0<, 87;>65==K< 2 :;8=8G5A:8E 
@5:><5=40F8OE «��(�*�& ��&� �!� D ' ��$"%�Ы): ����!"%&���, ��+�!�� 
� #$"(����&���» (�>;;5:B82 02B>@>2: #830@>20 �.�., $>68=A:0O �./., �5;0O �.�., 
�75@0=>20 �.�., �0@>=>20 &.�., �;L8= �.�.,  5;L=8G5=:> �.�., �54>2 �.�.) doi: 
10.1185/03007995.2013.766162, https://minzdrav.gov-murman.ru/documents/poryadki-

okazaniya-meditsinskoy-pomoshchi/D%2019042014.pdf). 
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�?7BD<F@ BJ9A>< EF9C9A< >B@C9AE4J<< IDBA<K9E>B7B 7<CBC4D4F<D9B;4 < 
CB>4;4A<O > CDB6989A<N EGFBKAB7B CDBH<?O >4?PJ<9@<< 
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#D<?B:9A<9 �. �AHBD@4J<O 8?O C4J<9AF4 
+FB F4>B9 B>B?BM<FB6<8AO9 :9?9;O ("-�) < >4> BA< D45BF4NF? 
":>;>I8B>284=K5 65;57K ("-�) 3 MB> <0;5=L:85 (@07<5@>< A @8A>2>5 75@=>) 

M=4>:@8==K5 65;57K, @0A?>;>65==K5 2 >1;0AB8 H58 @O4>< A I8B>284=>9 65;57>9, ?> 55 

704=59 ?>25@E=>AB8. ' G5;>25:0 G0I5 2A53> 8<5NBAO 4 "-� 3 ?> >4=>9 25@E=59 8 =86=59 

A :064>9 AB>@>=K. 

#0@0B8@5>84=K9 3>@<>= (?0@0B3>@<>=, #&�) - >A=>2=>9 3>@<>=, @53C;8@CNI89 

C@>25=L :0;LF8O 8 D>AD>@0 :@>28. #&� 2K@010BK205BAO >:>;>I8B>284=K<8 65;570<8. 

� A;CG05, 5A;8 "-� C40;8;8 ?@8 >?5@0F88 8;8 >=8 2K@010BK20NB <0;> #&�, 

@0728205BAO A>AB>O=85 A =87:8< C@>2=5< :0;LF8O 2 :@>28 3 38?>?0@0B8@5>7. 

+FB F4>B9 �<CBC4D4F<D9B;? 
ЭB> @54:>5 701>;520=85, ?@8 :>B>@>< 2 @57C;LB0B5 C<5=LH5=8O A5:@5F88 #&� 

A=8605BAO C@>25=L :0;LF8O 2 :@>28. 

�4>B6O CD<K<AO �<CBC4D4F<D9B;4? 
+0I5 2A53> 38?>?0@0B8@5>7 @0728205BAO ?>A;5 E8@C@38G5A:>3> 2<5H0B5;LAB20 2 

>1;0AB8 H58 3 C40;5=8O I8B>284=>9 65;57K, ;81> "-�. &0: :0: "-� @0A?>;>65=K 

@O4>< A I8B>284=>9 65;57>9, 55 C40;5=85 <>65B ?@825AB8 : 8E ?>2@5645=8N, =0@CH5=8N 

:@>2>A=0165=8O 8;8 =5?@54=0<5@5==><C C40;5=8N. 

�>;57=L <>65B @0728BLAO 8 2 @57C;LB0B5 =0A;54AB25==KE 35=5B8G5A:8E 701>;520=89. 

� G0AB=>AB8, ?@8 ?>2@5645=88 :;5B>: "-� >?@545;5==K<8 15;:0<8 (0=B8B5;0<8). &0:>5 

?>2@5645=85 =07K20NB 0CB>8<<C==K< 701>;520=85<. #@8 MB>< 38?>?0@0B8@5>7 <>65B 

1KBL :0: 548=AB25==K< ?@>O2;5=85<, B0: 8 A>?@>2>640BLAO @0728B85< 4@C38E 1>;57=59, 

=0?@8<5@, ?0B>;>3859 =04?>G5G=8:>2 (?5@28G=0O =04?>G5G=8:>20O =54>AB0B>G=>ABL) 8 

?>@065=85< :>68 8 A;878ABKE (A;878AB>-:>6=K9 :0=484>7). $54:> 38?>?0@0B8@5>7 <>65B 

1KBL 2K720= 4@C38<8 35=5B8G5A:8<8 87<5=5=8O<8 (<?>;><:0<8= 2 35=0E). 

#BK9@G >4?PJ<= F4> 64:9A? 
�0;LF89 3 =081>;55 @0A?@>AB@0=5==K9 <8=5@0; >@30=87<0 G5;>25:0 8 8<55B 206=>5 

7=0G5=85 4;O @07;8G=KE ?@>F5AA>2 2 =5< ?@>8AE>4OI8E. �0;LF89 =5>1E>48< 4;O :>AB59 8 

7C1>2, 0 B0:65 4;O @01>BK A5@4F0, <KHF, =5@2>2 8 4@C38E >@30=>2.  

�4><9 E<@CFB@O G �<CBC4D4F<D9B;4? 
%8<?B><K 38?>?0@0B8@5>70 @072820NBAO 87-70 =87:>3> C@>2=O :0;LF8O 2 :@>28 

(38?>:0;LF85<88). 
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�E �0< =5>1E>48<> 7=0BL, 5A;8: 

 C �0A @0=55 1K;0 >?5@0F8O ?> C40;5=8N I8B>284=>9 65;57K 8;8 "-�; 

 2 �0H59 A5<L5 1K;8 A;CG08 701>;520=8O A =87:8< C@>2=5< :0;LF8O 2 :@>28. 

 

%8<?B><K 38?>:0;LF85<88 >G5=L @07=>>1@07=K 8 2:;NG0NB 2 A51O: 

● #>:0;K20=85 8 >=5<5=85 2>:@C3 @B0, 0 B0:65 2 @C:0E 8 =>30E; 

● %C4>@>38, ?>45@3820=8O 8;8 A:>20==>ABL <KHF; 

● "ICI5=85 «2=CB@5==59 4@>68»; 

● !5<>B828@>20==0O CAB0;>ABL 8 A;01>ABL; 

● �0BC<0=5==>ABL, A?CB0==>ABL A>7=0=8O («<>73>2>9 BC<0=»). 

�;8B5;L=>5 B5G5=85 38?>?0@0B8@5>70 <>65B 1KBL ?@8G8=>9 @0728B8O: 

 45?@5AA88; 

 CEC4H5=8O ?0<OB8 8 :>=F5=B@0F88 2=8<0=8O; 

 ?0B>;>388 ?>G5: (>1@07>20=85 :0<=59); 

 ?0B>;>388 7C1=>9 M<0;8 8;8 ?@>1;5<K A> 7@5=85< (:0B0@0:B0); 

 ?0B>;>388 A5@45G=>-A>AC48AB>9 A8AB5<K (=0@CH5=85 A5@45G=>3> @8B<0, 

«?5@51>8» 2 @01>B5 A5@4F0). 

 

� A;CG05, 5A;8 �K ?@8=8<05B5 ?@5?0@0BK 4;O ;5G5=8O 38?>?0@0B8@5>70 3 ?@5?0@0BK 

:0;LF8O 8 ?@5?0@0BK 28B0<8=0 D 8 53> 0=0;>3>2 3 ?@8 8E ?5@54>78@>2:5 2>7<>6=> 

G@57<5@=>5 ?>2KH5=85 C@>2=O :0;LF8O :@>28 (38?5@:0;LF85<8O) 8 ?>O2;5=85 A;54CNI8E 

A8<?B><>2: 

• %CE>ABL 2> @BC, 60640 8 G0AB>5 <>G58A?CA:0=85; 

• �>;>2=0O 1>;L; 

• 'AB0;>ABL; 

• #>B5@O 0??5B8B0, B>H=>B0, @2>B0. 

 

�4> GEF4A46?<649FEO 8<47AB; �<CBC4D4F<D9B;4? 
#@8 =0;8G88 C �0A A8<?B><>2 38?>:0;LF85<88 4>:B>@ =0?@028B �0A =0 

;01>@0B>@=>5 >1A;54>20=85 A >?@545;5=85< C@>2=59 :0;LF8O :@>28, D>AD>@0 8 #&�. � 

A;CG05 2KO2;5=8O =87:>3> C@>2=O :0;LF8O 8 #&�, 2KA>:>3> C@>2=O D>AD>@0 �0A =0?@02OB 

: 2@0GC-M=4>:@8=>;>3C. 
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%8<?B><K 38?>:0;LF85<88, @072820NI85AO 2 ?5@2K5 4=8 ?>A;5 >?5@0F88 =0 

>@30=0E H58, :0: ?@028;>, ?>72>;ONB 1KAB@> CAB0=>28BL 4803=>7. � A;CG05 4@C38E D>@< 

38?>?0@0B8@5>70 4;O 8E 4803=>AB8:8 G0AB> B@51C5BAO @0AH8@5==>5 >1A;54>20=85. 

+FB AG:AB ;A4FP B ?9K9A<< 7<CBC4D4F<D9B;4? 
�5G5=85 =07=0G0NB 4;O ?>445@60=8O C@>2=O :0;LF8O :@>28 2 ?@545;0E =86=59 

3@0=8FK =>@<0;L=>3> 480?07>=0 (2,1-2,3 <<>;L/;) A F5;LN ?@54>B2@0I5=8O 8;8 A2545=8O : 

<8=8<C<C A8<?B><>2 38?>:0;LF85<88. �;O ?@>D8;0:B8:8 >A;>6=5=89 701>;520=8O 

=5>1E>48<> 48=0<8G5A:>5 >1A;54>20=85 2 2845 0=0;87>2 :@>28 8 <>G8. 

� :0G5AB25 >A=>2=>9 B5@0?88 38?>?0@0B8@5>70 =07=0G0NB ?@5?0@0BK 28B0<8=0 D 8 

53> 0=0;>3>2, ?@5?0@0BK :0;LF8O.  

)@>=8G5A:89 (?>AB>O==K9) 38?>?0@0B8@5>7 =5>1E>48<> ;5G8BL 2AN 687=L!  

#@5?0@0B>2 ?0@0B8@5>84=>3> 3>@<>=0 8 53> 0=0;>3>2 4;O 70<5AB8B5;L=>9 B5@0?88 

38?>?0@0B8@5>70 2 $>AA88 =5 70@538AB@8@>20=>. 

�4>B6B ?9K9A<9 �<CBC4D4F<D9B;4? 
�5G5=85 E@>=8G5A:>3> (?>AB>O==>3>) 38?>?0@0B8@5>70 ?>687=5==>5. %B0=40@B=>9 

B5@0?859 38?>?0@0B8@5>70 O2;O5BAO ?@85< ?@5?0@0B>2 0:B82=>3> <5B01>;8B0 28B0<8=0 D 8 

53> 0=0;>3>2 (0;LD0:0;LF84>;**, :0;LF8B@8>;**), 0 B0:65 ?@5?0@0B>2 :0;LF8O. �:B82=0O 

D>@<0 28B0<8=0 D =5>1E>48<0 4;O 2A0AK20=8O :0;LF8O 87 65;C4>G=>-:8H5G=>3> B@0:B0 3 

:0: 87 ?@>4C:B>2 ?8B0=8O (<>;>G=K5 ?@>4C:BK), B0: 8 87 ;5:0@AB25==KE ?@5?0@0B>2 

:0;LF8O. �>7K 8 :@0B=>ABL ?@85<0 ?@5?0@0B>2 7028AOB >B 2K@065==>AB8 A8<?B><>2 

38?>:0;LF85<88 8 >B C@>2=O :0;LF8O :@>28. �;O ?>41>@0 ;5G5=8O 8 4>AB865=8O 

:><?5=A0F88 =5>1E>48<> @53C;O@=>5 >1A;54>20=85 C 2@0G0-M=4>:@8=>;>30 (?@85< (>A<>B@, 

:>=AC;LB0F8O) 2@0G0-M=4>:@8=>;>30).  

�9D9@9AABEFP < ?4>F4J<O 
�8?>?0@0B8@5>7 =5 O2;O5BAO ?@>B82>?>:070=85< : 15@5<5==>AB8 ?@8 CA;>288 

:><?5=A0F88 701>;520=8O.  

�A;8 �K ?;0=8@C5B5 15@5<5==>ABL 8;8 :>@<;5=85 3@C4LN, B> 206=> BI0B5;L=> 

A;548BL 70 C@>2=5< :0;LF8O :@>28, ?>445@6820BL 53> 2 F5;52>< 480?07>=5 4;O 

?@54>B2@0I5=8O CEC4H5=8O A0<>GC2AB28O 8 @0728B8O >A;>6=5=89. 

�> 2@5<O 15@5<5==>AB8 =5>1E>48<> >?@545;OBL C@>25=L 8>=878@>20==>3> :0;LF8O 

:@>28 ;81> 8A?>;L7>20BL @0AG5B=K9 ?>:070B5;L 0;L1C<8=-A:>@@5:B8@>20==>3> :0;LF8O 
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AK2>@>B:8 :@>28, B0: :0: >=8 1>;55 B>G=> >B@060NB A>45@60=85 :0;LF8O 2 :@>28, G5< 

C@>25=L >1I53> :0;LF8O. 

�7<5@5=8O C@>2=59 8>=878@>20==>3> 8;8 0;L1C<8=-A:>@@5:B8@>20==>3> :0;LF8O 

:@>28 4>;6=K ?@>2>48BLAO A G0AB>B>9 1 @07 2 2-3 =545;8 2 7028A8<>AB8 >B ?>B@51=>AB8 8 

?;0=0 ;5G5=8O. 

�A;8 C �0A 8;8 �0H53> ?0@B=5@0 5ABL 35=5B8G5A:0O 8;8 A5<59=0O (=0A;54AB25==0O) 

D>@<0 38?>?0@0B8@5>70, ?;0=8@>20=85 15@5<5==>AB8 4>;6=> 2:;NG0BL 2 A51O 35=5B8G5A:>5 

:>=AC;LB8@>20=85 4;O >?@545;5=8O @8A:0 ?5@540G8 701>;520=8O 8 2>7<>6=KE A?>A>1>2 53> 

?@54>B2@0I5=8O.  

'DB69AP >4?PJ<O < @9AEFDG4?PAO= J<>? 

'@>25=L :0;LF8O B5A=> A2O70= A 87<5=5=8O<8 C@>2=O MAB@>35=0 - 65=A:>3> ?>;>2>3> 

3>@<>=0. 

'@>2=8 MAB@>35=0 87<5=ONBAO 2 B5G5=85 <5=AB@C0;L=>3> F8:;0, 0, A;54>20B5;L=>, 

<5=O5BAO 8 C@>25=L :0;LF8O :@>28. �A;8 �K 70<5G05B5 2>7=8:=>25=85 A8<?B><>2 =87:>3> 

:0;LF8O :@>28 2> 2@5<O <5=AB@C0F89, B> ?@8=8<09B5 GCBL 1>;LH5 ?@5?0@0B>2 :0;LF8O 2 

MB>B ?5@8>4. 

&0:65 >B<5G5=>, GB> 2 ?@54<5=AB@C0;L=K9 ?5@8>4 <>65B ?>2KH0BLAO BO30 : A;04:>9 

?8I5. �71KB>G=>5 ?>B@51;5=85 A;04>AB59 <>65B ?@825AB8 : CA8;5==><C 2K2545=8N 

:0;LF8O A <>G>9 8 @0728B8N A8<?B><>2 38?>:0;LF85<88. +B>1K :0;LF89 1K; 1>;55 

AB018;L=K<, 70<5=8B5 A;04>AB8, =0?@8<5@, =0 75% B5<=K9 H>:>;04. 

�4><9 E<FG4J<< @B7GF ECDB6BJ<DB64FP EA<:9A<9 >4?PJ<O? 

✓ 8=B5=A82=K5 8/8;8 ?@>4>;68B5;L=K5 D878G5A:85 =03@C7:8; 

✓ AB@5AA>20O A8BC0F8O; 

✓ =0@CH5=85 ABC;0 (480@5O) 8;8 4@C385 701>;520=8O 65;C4>G=>-:8H5G=>3> 

B@0:B0, A=860NI85 2A0AK205<>ABL ;5:0@AB25==KE ?@5?0@0B>2; 

✓ 87<5=5=85 4>7 A>?CBAB2CNI8E ;5:0@AB25==KE ?@5?0@0B>2 8;8 =07=0G5=85 

=>2KE; 

✓ 87<5=5=85 ?8B0=8O, A=865=85 ?>B@51;5=8O :0;LF8O 8 28B0<8=0 D A ?8I59; 

✓ ?@>G85 701>;520=8O, A>?@>2>640NI85AO 480@559, B>H=>B>9 8/8;8 ?>B5@59 

0??5B8B0; 

✓ =87:89 C@>25=L 25("!)28B0<8=0 D; 
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✓ <5=AB@C0F88. 

#@8 @0728B88 A8<?B><>2 =87:>3> C@>2=O :0;LF8O :@>28 (38?>:0;LF85<88): 

✓ ?@8<8B5 ?;0=>2K5 ?@5?0@0BK :0;LF8O 8 28B0<8=0 D 8 53> 0=0;>3>2 @0=LH5, 

:0: B>;L:> �K ?>GC2AB2>20;8 CEC4H5=85 A>AB>O=8O; 

✓ �K <>65B5 ?@8=OBL 4>?>;=8B5;L=CN B01;5B:C ?@5?0@0B0 :0;LF8O ?@8 

=5>1E>48<>AB8; 

✓ 5A;8 A8<?B><K =87:>3> :0;LF8O 15A?>:>OB �0A 2 B5G5=85 =5A:>;L:8E 4=59 3 

MB> ?>2>4 4;O 2=5>G5@54=>3> 8AA;54>20=8O C@>2=O >1I53> :0;LF8O 2 :@>28 8 :>=AC;LB0F88 

2@0G0-M=4>:@8=>;>30 4;O :>@@5:F88 B5@0?88; 

✓ 83=>@8@>20=85 A8<?B><>2 <>65B ?@825AB8 : 2K@065==><C CEC4H5=8N 

A0<>GC2AB28O. "AB@0O 38?>:0;LF85<8O >?0A=0 ?@5645 2A53> =0@CH5=85< A5@45G=>3> @8B<0! 

✓ 5A;8 �0H5 A>AB>O=85 CEC4H05BAO AB@5<8B5;L=> =5A<>B@O =0 4>?>;=8B5;L=K9 

?@85< ?@5?0@0B>2 :0;LF8O 8 28B0<8=0 D 8 53> 0=0;>3>2, 2K7>28B5 A:>@CN ?><>IL 3 2@0G8 

<>3CB 225AB8 ?@5?0@0BK :0;LF8O 2=CB@825==> 8 1KAB@> ?>4=OBL C@>25=L :0;LF8O :@>28. 

 

�0:85 A8BC0F88 <>3CB A?@>2>F8@>20BL ?>2KH5=85 :0;LF8O? 

✓ ?5@54>78@>2:0 ;5:0@AB25==KE ?@5?0@0B>2; 

✓ @57:>5 C25;8G5=85 4>7 ?@5?0@0B>2 :0;LF8O 8 28B0<8=0 D 8 53> 0=0;>3>2, 

>A>15==> 157 :>=B@>;O 0=0;87>2 :@>28; 

✓ 2KA>:89 C@>25=L :0;LF8O :@>28 G0I5 2A53> ?@>O2;O5BAO ?>B5@59 0??5B8B0, 

B>H=>B>9, 2>7<>6=0 @2>B0, 60640, ACE>ABL 2> @BC. 

#@8 @0728B88 A8<?B><>2 2KA>:>3> C@>2=O :0;LF8O :@>28 (38?5@:0;LF85<88): 

✓ ?59B5 :0: <>6=> 1>;LH5 684:>AB8 (=5 <5=55 2-2,5 ;8B@>2 ?8BL52>9 2>4K 2 

ACB:8); 

✓ =570<54;8B5;L=> 2K?>;=8B5 8AA;54>20=85 C@>2=O >1I53> :0;LF8O 2 

:@>28/8AA;54>20=85 C@>2=O 8>=878@>20==>3> :0;LF8O 2 :@>28 8 ?>A5B8B5 2@0G0 

M=4>:@8=>;>30 4;O :>@@5:F88 B5@0?88; 

✓ ?@8 2KA>:>< C@>2=5 :0;LF8O :@>28 ;5G0I89 2@0G <>65B A=878BL 4>7C 8;8 

?>;=>ABLN >B<5=8BL ?@5?0@0BK :0;LF8O 8 28B0<8=0 D 8 53> 0=;>3>2 =0 >?@545;5==>5 

2@5<O; 
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