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ABSTRACT
Background. Lis review examines the current concepts of the pathophysiology, clinical picture and treatment methods of foreign body 
granulomas aMer the introduction of dermal Nllers. 
Main content. DiOerential diagnostics and diagnosis present major diPculties in the work of cosmetologists when patients come with complaints 
of nodular formations. Delayed-type reactions and bioNlms can serve as diOerential diagnosis in case of suspected foreign body granulomas.
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--,2,"И,
G)#н90*&- 1н%)%"н-8 ,*0 &%49, .%(н15#,: /%+0* 

1нR*5>11 "*)&#0:н-8 н#/%0н1,*0*7 1S /)%2.02,: )#(-
016н-* 501н16*+51* 1S 41+,%0%416*+51* %+%'*нн%+,1 
.S(#.1+1&%+,1 %, ,1/# ..*"*нн%4% 3100*)#. 

G)#н90*&# /)*"+,#.02*, +%'%7 8)%н16*+59@ .%+/#-
01,*0:н9@ )*#5>1@ 1S 2.02*,+2 %')#(%.#н1*&, +%+,%2-
=1& 1( +5%/0*н12 1&&9нн-8 50*,%5 [1]. B#5)%3#41 2.-
02@,+2 %+н%.н-&1 50*,5#&1, %')#(9@=1&1 4)#н90*&-, 
#S.S+096#* 4)#н90*& 1н%)%"н%4% ,*0# &#5)%3#41 #5,1.1-
)9@,+2 1S+01.#@,+2 .S&н%4%2"*)н-* 414#н,+51* 50*,51 
[2,S3]. T,1 414#н,+51* 50*,51 8#)#5,*)1(9@,+2 '*+/%)2-
"%6н-& )#+/%0%?*н1*& '%0** 20 2"*) [4]. 

Duranti F. +S+%#.,. 50#++131>1)%.#01 ,2?*+,: 4)#-
н90*&- 1н%)%"н%4% ,*0# н# 6*,-)* +,*/*н1 .S (#.1+1-
&%+,1 %, ,1/# 1S 5%016*+,.# /)1+9,+,.9@=18 50*,%5 
(,#'0. 1) [5].

4)#н90*&#,%(н%7 ,5#н:@, +%+,%2=*7 /)*1&9=*+,.*нн% 
1( 414#н,+518 50*,%5 1S&#5)%3#4%. ()1+. 1).

!иликонов() наполни,)ли
U%+0* +1015%н%.-8 н#/%0н1,*0*7 4)#н90*&- 1н%-

)%"н%4% ,*0# &%49, .%(н15#,: "#?* 6*)*( 10–15 0*, /%+0* 
1нR*5>11 [7–9]. V01н16*+51 /#0:/1)9@,+2 %,н%+1,*0:-
н% &2451* 1S+/#2нн-* +S%5)9?#@=1&1 ,5#н2&1 9(*051, 
+%/)%.%?"#@=1*+2 .+*&1 /)1(н#5#&1 .%+/#0*н12. W1-
/%4)#н90*&-, .-(.#нн-* +1015%н%.-&1 ?1"5%+,2&1, 
%'-6н% 1&*@, .#59%01 )#(016н-8 )#(&*)%., "1#&*,)%& 
1–30 &5&, %5)9?*нн-* 01&3%>1,#&1, /0#(&#,16*+51&1 
50*,5#&1, X%(1н%310#&1 1S )#++*2нн-&1 414#н,+51&1 
50*,5#&1 ()1+. 2). 

Т789:ц7 1. 1<ть ф7з фABC:BAD7E:< FB7EG9HC :EABAIEAFA тH97 

(97сс (9:E:KHсL:H : F:стA9AF:KHсL:H AсA8HEEAст:

0 'ик9к6F <иBиE6F 7;9кGии

1 ';D:9=и@;AC:9N 7;9кGиN H :;Hк6ACкиEи <6HJ9Aи@;AC:K-
Eи кA;@к9Eи

2 /<:9N <6HJ9Aи@;AC:9N 7;9кGиN H 6B:6F иAи B<IEN LиL9:@-
HкиEи кA;@к9Eи

3 OиM76D:9N @к9:C H <6HJ9Aи@;AC:KEи кA;@к9Eи, AиET6Gи-
@9Eи и LиL9:@HкиEи кA;@к9Eи

4 079:IA;E9 H и:к9JHIAи76<9::KE иEJA9:@6E

Т789:ц7 2. 67B7LтHBEMH AсA8HEEAст: FB7EG9HC :EABAIEMN тH9 D 
з7D:с:CAст: Aт D:I7 E7OA9E:тH9<

P:стA9AF:KHсL:й 
OB:зE7L "7OA9E:тH9ь

SиH@6D:9N 
L79:IA;E9 0и9AI76:6<9N киHA6@9, к6AA9L;:

-иJ6L79:IA;E9 СиAик6:, J979Tи:, J6Aи9к7иA9EиB:KF L;AC

СкA;76Dи7IUV9N 
L79:IA;E9

)6AиE6A6=:9N киHA6@9  
0иB76кHи9J9@и@ к9ACGиN  
)6AиE;@иAE;@9к7иA9@:K; Eик76HT;7K

Bentkover S.H. [6] %/1+#0 3#5,%)-, .012@=1* н# 3#-
4%>1,%(, %+н%.-.#2+: н# 41/%,*(* %S,%&, 6,% 4)#н90*&- 
%')#(9@,+2 /)1 н#01611 6#+,1>-н#/%0н1,*0*7, 5%,%)-* 
н* &%49, '-,: 3#4%>1,1)%.#н- &#5)%3#4#&1, Lemperle 
G. +S+%#.,. [4] ,#5?* %/1+#01 3#5,%)-, .012@=1* н# %'-
)#(%.#н1* 4)#н90*& 1н%)%"н%4% ,*0#. D)*"1 X,18 3#5-
,%)%. %+%'*нн% .#?н-&1 %5#(#01+: /%.*)8н%+,: 6#+,1> 
1S н#0161* /)1&*+*7: /)1 1+/%0:(%.#н11 9096<*нн-8 
/)%"95,%. %,&*6#0#+: &*н:<#2 6#+,%,# .%(н15н%.*н12 
4)#н90*& 1н%)%"н-8 ,*0.

О/"О-"О, /О2,0RА"И, ОS4О0А
.линиче(1ие и23и(4)л)3иче(1ие )()5енн)(4и 3р,-

н6лем ин)р)дн)3) 4ел,.
Lemperle G. D +%#.,. [4] )#("*0101 4)#н90*&- 1н%-

)%"н-8 ,*0 н# ,)1 ,1/# .S(#.1+1&%+,1 %, 501н16*+518 
%+%'*нн%+,*7: 51+,%(н-* 4)#н90*&-, %,*6н-* 4)#н9-
0*&- 1S +50*)%(1)9@=1* 4)#н90*&-. I1/ 4)#н90*&- 
1н%)%"н%4% ,*0# .S/*).9@ %6*)*": (#.1+1, %, ,1/# 1+-
/%0:(9*&%4% 3100*)#. V)%&* ,%4%, 1н%4"# .+,)*6#@,+2 
4)#н90*&- 1н%)%"н-8 ,*0 +&*<#нн%4% ,1/#. G1+,%0%-
416*+51* %+%'*нн%+,1 4)#н90*& 1н%)%"н-8 ,*0 )#(01-
6#@,+2 .S (#.1+1&%+,1 %, 1+/%0:(9*&%4% н#/%0н1,*02 
(,#'0. 2).

-иал.роновая ки1ло,а
G1#09)%н%.#2 51+0%,#, %'-6н% /)1+9,+,.9@=#2 .S%)-

4#н1(&* 6*0%.*5#, 1&**, /*)1%" /%09)#+/#"# 1–2 "н2 '0#-
4%"#)2 +<1.#@=1& #4*н,#&, ,#51&, 5#5 BDDE, DVS 1S,". 
Y100*)- н# %+н%.* GV &%49, +%8)#н2,:+2 .S,5#н28 '%0** 6 
&*+2>*.. G1+,%0%416*+51 51+,%(н#2 4)#н90*&#, 8#)#5,*)-
н#2 "02 3100*)%. н# %+н%.* GV, /)*"+,#.0*н# /#01+#"н%7 

0:с. 1. 079:IA;E9@6D:KF 
ID;A6к, H6B;789VиF 
Lи9AI76:6<IU киHA6@I. 
';B<IAI=;J7;A6EANUVи;, 
:;J76D79=:K; 
M9D6TиAC:K; QA6JCN, :; 
H6B;789Vи; к9киQ-AиM6 
=9H@иG и 6к7I8;::K; 
M6ACWиE к6Aи=;H@<6E 
<6HJ9Aи@;AC:KQ 
кA;@6к (6к79Wи<9:и; 
L;E9@6кHиAи:-X6Dи:6E, 20x)

0:с. 2. 079:IA;E9@6D:KF 
ID;A6к, H6B;789VиF 
HиAик6:. )IH@K; 
<9кI6Aи 79D:6L6 
79DE;79, 6к7I8;::K; 
<6HJ9Aи@;AC:KEи 
кA;@к9Eи и TиM76D:6F 
@к9:CU (6к79Wи<9:и; 
L;E9@6кHиAи:-X6Dи:6E, 20Q)

2олим),илм),акрила,н() микро1ф)р(
G)#н90*&- 1н%)%"н%4% ,*0# /)1 ..*"*н11 /%01&*-

,10&*,#5)10#,н-8 &15)%+3*) 1&*@, /)1(н#51 +50*)%-
(1)9@=18 4)#н90*& [10]. Z*)*( н*+5%0:5% &*+2>*. /%+0* 
1нR*5>11 3100*)# %н1 .-402"2, 5#5 ,.*)"-* +1н*.#,-* 
9(*051 +S 5#/1002)#&1 н# /%.*)8н%+,1. U#,%0%416*+51 
#н%&#0:н% )#+/%0%?*нн-* &15)%+3*)- %'н#)9?1-
.#@,+2 .S .1"* /9+,-8 .#59%0*7 %"1н#5%.-8 )#(&*)%. 
1S 3%)&. U)%+,)#н+,.# &*?"9 .#59%02&1 (#/%0н*н- 
&н%4%2"*)н-&1 414#н,+51&1 50*,5#&1, &#5)%3#4#&1, 
31')%'0#+,#&1 1S5%00#4*н%.-&1 .%0%5н#&1, /)%"9>1-
)9*&-&1 31')%'0#+,#&1 ()1+.S3).
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Коллаг)н
V#5 1S.S+096#* +S41#09)%н%.%7 51+0%,%7, 4)#н90*&- 

1н%)%"н-8 ,*0, .-(.#нн-* 5%00#4*н%.-&1 н#/%0н1-
,*02&1, .S %+н%.н%& 1&*@, 8#)#5,*)1+,151 51+,%(н-8 
4)#н90*&. Fн1 %'-6н% 1&*@, 501н16*+51* %+%'*нн%-
+,1, +8%"н-* +S #'+>*++#&1, 1S +%"*)?#, &н%?*+,.% 41-
4#н,+518 50*,%5 1S&#5)%3#4%. [11].

Микро1ф)р( полимолочной ки1ло,(
B15)%+3*)- /%01&%0%6н%7 51+0%,- (PLA) 6#=* 

.+*4% .-(-.#@, +50*)%(1)9@=1* 4)#н90*&-, 5#5 1S")9-
41* "1+/*)+н-* н#/%0н1,*01, 5%,%)-* /%2.02@,+2 6*)*( 
6–24 &*+2># /%+0* 1нR*5>11 1S&%49, +%8)#н2,:+2 .S,*-
6*н1* 2–5 0*,. D /%&%=:@ &15)%+5%/11 .S/%02)1(%.#н-
н%& +.*,* "02 н18 8#)#5,*)н% ".%7н%* 096*/)*0%&0*н1* 
51+,%(н-8 /)%+,)#н+,. ()1+. 4 #-b) [4].

0:с. 3. 079:IA;E9@6D:KF ID;A6к, H6B;789VиF 9к7иA6<K; =9H@иGK (30-40 
EкE). В9кI6Aи 6Bи:9к6<6F T67EK и 79DE;79, H6B;789Vи; 6к7ILAK;, =;@к6 
6=;7=;::K;, J6AIJ76D79=:K;, :;B<IAI=;J7;A6EANUVи; =9H@иGK. В:иDI 
7иHI:к9 :;Hк6ACк6 M9D6TиAC:KQ QA6JC;<, H66@<;@H@<IUVиQ Lи9AI76:6<6F 
киHA6@; M;D <6HJ9Aи@;AC:6F 7;9кGии. )9Gи;:@I < 79D:6; <7;EN <<6BиAи 
B<9 @иJ9 :9J6A:и@;A;F (6к79Wи<9:и; L;E9@6кHиAи:-X6Dи:6E, 20x).

0:с. 4. a. 079:IA;E9@6D:KF ID;A6к, H6B;789VиF J6AиE6A6=:IU киHA6@I. 
&:6L6NB;7:K; LиL9:@Hки; кA;@ки <6к7IL J6AIJ76D79=:KQ =9H@иG 
<;7;@;:66M79D:6F иAи 6<9AC:6F T67EK (6к79Wи<9:и; L;E9@6кHиAи:-
X6Dи:6E 20Q); b. *<IAI=;J7;A6EANUVи; =9H@иGK J7и иHHA;B6<9:ии < 
J6AN7иD6<9::6E H<;@; (20Q)

0:с. 5. ,. 0иB76кHиA9J9@и@ к9ACGиN < H6MH@<;::6F JA9H@и:к; (L;E9@6кHиAи:-X6Dи:, иHQ6B:6; I<;Aи=;:и; Y100). 
В. O79LE;:@9GиN @к9:и Hк;A;@:KQ EKWG J6B B;FH@<и;E LиB76кHи9J9@и@9 к9ACGиN и 7;9кGиN :9 и:676B:6; @;A6 
(L;E9@6кHиAи:-X6Dи:, иHQ6B:6; I<;Aи=;:и; Y100). C. Z97ики LиB76кHи9J9@и@9 к9ACGиN 6Bи:9к6<6L6 79DE;79, 
6@ 76D6<9@6-H;76L6 B6 M;8;<6L6 G<;@9, 6к7I8;::K; LиH@и6Gи@9Eи и <:I@7и LиL9:@HкиQ кA;@6к и:676B:6L6 @;A9 
(L;E9@6кHиAи:-X6Dи:, иHQ6B:6; I<;Aи=;:и; Y400). D.  0иB76кHиA9J9@и@ к9ACGиN и H<ND9::KF H :иE AиET6Gи@97:KF 
и:TиAC@79@ (L;E9@6кHиAи:-X6Dи:, иHQ6B:6; I<;Aи=;:и; Y200).

a b

Микро1ф)р( ги:рок1иапа,и,а кальция
G)#н90*&# /)1 41")%5+1#/#,1,* 5#0:>12 .-402"1, 

5#5 н*1н5#/+901)%.#нн#2 &#++# +3*)90 %"1н#5%.%4% 
)#(&*)# %, )%(%.#,%-010%.%4% "% +*)%4% 101 '*?*.%4% 
>.*,#, 5#?"#2 )#(&*)%& %, 20 "% 40 &5&, %5)9?*нн#2 
41+,1%>1,#)н%7 1S 414#н,%50*,%6н%7 4)#н90*&#,%(н%7 
)*#5>1*7 н# 1н%)%"н%* ,*0% ()1+.S5C). T,1 +3*)90- н* 
/)*0%&0201+: .S /%02)1(%.#нн%& +.*,* 1S н#'0@"#01+: 
&*?"9 &-<*6н-&1 .%0%5н#&1 1S .н9,)1 >1,%/0#(&- 
414#н,+518 50*,%5 ()1+.S5B-D) [4]. 

Дифферен:и,льн,я ди,3н)(4и1,
Уз)лки
[(*0%5 — X,% X0*&*н,, 5%,%)-7 .%(н15#*, .S &*+,* 

1нR*5>11 6*)*( н*+5%0:5% н*"*0: /%+0* 1нR*5>11 н#/%0-
н1,*02, 1S6#=* .+*4% +.2(#н +S41/*)5%н>*н,)#>1*7 /)*-
/#)#,# 101 *4% н*)#.н%&*)н-& )#+/)*"*0*н1*& .S,5#н28.

G)#н90*&- 1н%)%"н%4% ,*0# %,016#@,+2 %, 9(*05%. 
,*&, 6,% )#(&*) 4)#н90*&- +,#н%.1,+2 '%0:<*, 6*& %'R-
*& 1нR*5>11, 1S 4)#н90*&- )#(.1.#@,+2 %"н%.)*&*нн% 
.S н*+5%0:518 &*+,#8 1нR*5>11 [4]. [(*051 1&*@, %"1-
н#5%.-7 )#(&*) 1S'%0** '*09@ %5)#+59, 6*& 4)#н90*&-. 
Fн1 ,.*)?*, 6*& 4)#н90*&- 1н%)%"н-8 ,*0, 1S/)%2.02-
@, +0#'9@ 50*,%6н9@ )*#5>1@; ,#51& %')#(%&, .н9,)1-
%6#4%.-* 1нR*5>11 +,*)%1"%. 2.02@,+2 &#0%X33*5,1.-
н-& +/%+%'%& 5%))*5>11.

Р)акции имм.ноопо1р):ованной гип)рч.в1,ви-
,)льно1,и зам):л)нного ,ипа

\*#5>11 41/*)69.+,.1,*0:н%+,1 (#&*"0*нн%4% ,1/# 
.%(н15#@, 6*)*( &*+2> /%+0* 1нR*5>17 3100*)%. 1S%,-
016#@,+2 %, 4)#н90*& 1н%)%"н%4% ,*0# .)*&*н*& .%(-
н15н%.*н12 1S +,)#,*41*7 0*6*н12 [12]. T,1 )*#5>11 
%'-6н% /)%8%"2, +/%н,#нн% .S,*6*н1* %"н%4% 4%"# '*( 
5#518-01'% /%+0*"+,.17. K*)&#0:н-* н#/%0н1,*01, +%-
"*)?#=1* 41#09)%н%.9@ 51+0%,9 101 5%00#4*н, &%49, 
.-(-.#,: )*#5>11 41/*)69.+,.1,*0:н%+,1 (#&*"0*нн%-
4% ,1/#. Z,%'- +н1(1,: 6#+,%,9 ,#518 )*#5>17, /*)*" 
1нR*5>1*7 5%00#4*н%.-8 н#/%0н1,*0*7 )*5%&*н"9*,+2 
/)%.*+,1 %"1н%6н9@ 101 ".%7н9@ 5%?н9@ /)%'9. U%-
0%?1,*0:н#2 5%?н#2 /)%'#, X)1,*&#, %,*5, 9/0%,н*нн#2 
/#/90#, 9(*0%5 1/101 (9" 2.02@,+2 8#)#5,*)н-&1 501-
н16*+51&1 /)1(н#5#&1 41/*)69.+,.1,*0:н%+,1 (#&*"-
0*нн%4% ,1/# [13]. D,%1, %,&*,1,:, 6,% /)1 X,18 )*#5>1-
28 X33*5,1.н- /*)%)#0:н-* 5%),1+,*)%1"- [13].

Биопл)нки
;1%/0*н51 — X,% 4)9//- &15)%%)4#н1(&%., .S5%,%)-8 

50*,51 /)101/#@, ")94 5S")949 .S,)*8&*)н%7 +,)95,9)* н# 
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%/)*"*0*нн%7 /%.*)8н%+,1. F'-6н% '1%/0*н5# /%5)-,# 
/%01&*)н-& .*=*+,.%&, 5%,%)%* %'*+/*61.#*, 9+,%761-
.%+,: 5S#н,1'1%,15#& [14]. K1#4н%+,15# '1%/0*н%5 /)*"-
+,#.02*, %/)*"*0*нн-* ,)9"н%+,1, ,#5 5#5 &15)%'1%0%41-
6*+51* 590:,9)- 1( ,5#н*7, 1н31>1)%.#нн-8 '1%/0*н5%7, 
6#=* .+*4% %5#(-.#@,+2 %,)1>#,*0:н-&1. F+н%.н-&1 &*-
,%"#&1 2.02@,+2: 50#++16*+51* 590:,9)#0:н-* /0#н<*,-, 
«&*,%" /)%'1)51», ,*+, +S5)#+н-& #4#)%& V%н4% 1S309%-
)*+>*н,н#2 41')1"1(#>12 in situ (FISH) [14].

С)временн-е ме4)д- 4ер,пии
Aн.,риочагов() инъ)кции
U)1 1+50@6*н11 1н3*5>1%нн%7 /)1)%"- 1S /%"-

,.*)?"*н11 "1#4н%(# «4)#н90*&# 1н%)%"н%4% ,*0#», .--
(.#нн#2 н#/%0н1,*0*&, %"н1& 1( &*,%"%& ,*)#/11 2.-
02@,+2 .н9,)1%6#4%.-* 1нR*5>11 5%),15%+,*)%1"%.. 
B*8#н1(& "*7+,.12 5%),15%+,*)%1"%. +.2(#н +S94н*,*н1-
*& "*2,*0:н%+,: 31')%'0#+,%., &#5)%3#4%., 414#н,+518 
50*,%5 1Sн#)9<*н1*& +1н,*(# 5%00#4*н# .S&*+,* ..*"*н12. 
U)*/#)#,%& .-'%)# 2.02*,+2 ,)1#&>1н%0%н [15]. 

K02 .н9,)1%6#4%.-8 1нR*5>17 /)*"/%6,1,*0:н% 
1+/%0:(%.#,: 1н+901н%.-7 </)1> *&5%+,:@ 0,5 &0 101 
1 &0 +S140%7 30–32 G. ]/)1> &*н:<*4% "1#&*,)# /%(.%-
02*, %/)*"*01,: +%/)%,1.0*н1* 4)#н90*&-, 6,% /%&%4#-
*, /)*"%,.)#,1,: #,)%31@ "*)&-, .-(.#нн9@ 5%),15%-
+,*)%1"#&1.

!и1,)мная ,)рапия
D1+,*&н#2 +,*)%1"н#2 ,*)#/12 )*5%&*н"%.#н# /)1 

)*>1"1.1)9@=18 4)#н90*&#8 1н%)%"н%4% ,*0#. U)1 X,%& 
"%(1)%.51 "%0?н- '-,: .-<*, 6*& /)1 .н9,)1%6#4%.%& 
..*"*н11. U*)%)#0:н-7 /)*"н1(%0%н )*5%&*н"%.#н .Sн#-
6#0:н%7 "%(* 8 &4/"*н: 1S/%""*)?1.#@=*7 — 16 &4/"*н: 
1S.-<*, +S/%+,*/*нн-& +н1?*н1*& 1S%,&*н%7 [15].

Комбинированн() 1D)м( ,)рапии
Wang J., Chen Z., Wu L., Liao Y., & Yu B. /)*"0%?1-

01 5%&'1н1)%.#нн9@ +8*&9 0*6*н12 4)#н90*&. U*).-7 
X,#/ .50@6#*, .н9,)1%6#4%.9@ 1нR*5>1@ +&*+1, +%"*)-
?#=*7 1 +&3 5-3,%)9)#>10# (5-FU), 0,5 +&3 "*5+#&*,#(%н# 

н#,)12 3%+3#,# 1S0,1 +&3 ,)1#&>1н%0%н# 10. U%)#?*н1* 
..%"1,+2 .н9,)15%?н% н*'%0:<1&1 "%(#&1, #н#0%416-
н% 0*6*н1@ )9'>%.. З#,*& /#>1*н, /)1н1&#*, 9"#)н9@ 
"%(9 5%081>1н# 1,2 &4 .S/*).-7 "*н:, (#,*& — /% 0,6 &4 
".# )#(# .S"*н: .S,*6*н1* 4 "н*7 %"н%.)*&*нн% +Sн#/)%5-
+*н%& /% 500 &4 /*)%)#0:н% %"1н )#( .S"*н: .S,*6*н1* 
5–7 "н*7. T,%, /)%>*++ &%?н% /%.,%)1,: 6*)*( 6 н*"*0:, 
*+01 /%)#?*н12 н* 1+6*(01. U%+,.%+/#01,*0:н#2 X)1,*-
&# &%?*, +%8)#н2,:+2 /%+0* )#()*<*н12 4)#н90*&-; %"-
н#5%, 5#5 +%%'=#0%+: )#н**, X,% &%?н% 9+/*<н% 0*61,: 
+S/%&%=:@ 1&/90:+н%4% 0#(*)# н# 5)#+1,*0* [16]. 

Eир.ргич)1кая ,)рапия
H++*6*н1* 4)#н90*&- 1н%)%"н%4% ,*0# н* 2.02*,+2 

,*)#/1*7 /*).%4% .-'%)#, /%+5%0:59 .% &н%418 +096#28 
/%0н%* 9"#0*н1* 4)#н90*&- н*.%(&%?н%. H+,1нн-* 4)#-
н90*&- 1н.#(1.н-, 1S 1&*@, н*%4)#н16*нн-* 4)#н1>- 
+S %5)9?#@=*7 ,5#н:@. I#5?* .%(&%?н- %+0%?н*н12, 
,#51* 5#5 %')#(%.#н1* #'+>*++# 101 +.1=# /%+0* %/*)#-
>11 /% /%.%"9 4)#н90*&, .-(.#нн-8 +1015%н%.%7 ?1"-
5%+,:@ 101 #5)10#&1"н-& 4*0*&. В +096#* %6*.1"н%4% 
+,*)10:н%4% #'+>*++# X33*5,1.н-& 0*6*н1*& 2.02*,+2 
.+5)-,1* 1S")*н1)%.#н1* #'+>*++#. 

ОS/5R2,"И,
A*%'8%"1&% 961,-.#,: ,%, 3#5,, 6,% 4)#н90*&#,%(-

н%* .%+/#0*н1* — X,% 41+,%0%416*+517 "1#4н%(, 1S(%0%-
,-& +,#н"#),%& "1#4н%+,151 2.02*,+2 '1%/+12. F"н#5% 
.S5#6*+,.* )*5%&*н"#>17 /% .*"*н1@ /#>1*н,%. +S/%"%-
()*н1*& н# 4)#н90*&- 1н%)%"н%4% ,*0# &- /)*"0#4#*& 
/)1"*)?1.#,:+2 +0*"9@=*4% #04%)1,&# ()1+.S6):

U)1 /%"%()*н11 н# '1%/0*н59 ,#5,15# "%0?н# 
.50@6#,: 41+,%/#,%0%416*+517 1S '#5,*)1%0%416*+517 
#н#01(-, #S ,#5?* н*&*"0*нн%* н#(н#6*н1* +1+,*&н-8 
#н,1'1%,15%., "#?* *+01 590:,9)# %,)1>#,*0:н# [14]. 
I%0:5% /%+0* /)%'н%4% /)1&*н*н12 #н,1'1%,15%. +0*-
"9*, )#++&%,)*,: .%/)%+ %S..*"*н11 .-+%518 "%( 5%),1-
5%+,*)%1"%. 101 81)9)416*+5%* 1++*6*н1* [14].

В 5#6*+,.* #н,1'1%,15%,*)#/11 1+/%0:(9@,+2 /)*-
/#)#,- <1)%5%4% +/*5,)# "*7+,.12, ,#51* 5#5 >1/)%-

0:с. 6. +9к@ик9 <<;B;:иN 
J9Gи;:@6< H J6B6D7;:и;E 
:9 L79:IA;EK и:676B:KQ 
@;A J6HA; иHJ6ACD6<9:иN 
B;7E9AC:KQ :9J6A:и@;A;F
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И"3О0TА%ИЯ ОS А-ТО0А6
Свечни1)в, Елен, Вл,димир)вн, — ".&.н, /)%3*++%), /)%3*++%) 5#3*")- 5%?н-8 1 .*н*)16*+518 '%0*(н*7 + 59)+%& 
5%+&*,%0%411 BHAF YG;F[ ВF «\%++17+517 ;1%,*8н%0%416*+517 [н1.*)+1,*, (\FD;HFIE_)», (#.*"9@=#2 %,"*0*-
н1*& "*)&#,%.*н*)%0%411 1 5%+&*,%0%411 YG;[ «U%01501н15# J1» [K U)*(1"*н,# \Y. ORCID: 0000-0002-5885-4872. 
М)р+,н,ев, М,рия Андреевн, — 5.&.н., .)#6-5%+&*,%0%4 501н151 FFF «Melsytech» B%+5.#, \%++12. ORCID: 0000-
0001-8657-9559.
С4,р1ин, Оль3, В,(ильевн, — )95%.%"1,*0: 0#'%)#,%)11 '1%,*8н%0%411, FFF «B*0+1,*5», ORCID : 0000-0002-0896-1450.
Bл,дь1) Ви14)р Вл,димир)вич — ".&.н., /)%3*++%). K1)*5,%) BHAF  YG;F[ ВF «\%++17+517 ;1%,*8н%0%416*+517 
[н1.*)+1,*, (\FD;HFIE_)»,  (#.*"9@=17 5#3*")- 5%?н-8 1 .*н*)16*+518 '%0*(н*7 + 59)+%& 5%+&*,%0%411  BHAF  
YG;F[ ВF «\%++17+517 ;1%,*8н%0%416*+517 [н1.*)+1,*, (\FD;HFIE_)». ORCID: orcid.org/0000-0003-3087-5038.
Cзм,йл)в, Cрин, В,лен4ин)вн, — 5.&.н., "%>*н, 5#3*")- 5%?н-8 1 .*н*)16*+518 '%0*(н*7 + 59)+%& 5%+&*,%0%411 
BHAF YG;F[ ВF «\%++17+517 ;1%,*8н%0%416*+517 [н1.*)+1,*, (\FD;HFIE_)». ORCID: orcid.org/000-0009-2280-1355.

А-ТО0/(ИU -()А2
М)р+,н,ев, М.А., С4,р1ин, О.В., Cзм,йл)в, C.В.  — .-/%0н*н1* )9,1нн%7 )#'%,-, +1+,*&#,1(#>12 &#,*)1#0#, /%"4%,%.-
5# ,*5+,# +,#,:1
Свечни1)в, Е.В., Bл,дь1)  В.В. — 4*н*)#>12 1"*1 1++0*"%.#н12, /%+,#н%.5# (#"#61 1++0*"%.#н12, %"%')*н1* %5%н6#,*0:н%7 
.*)+11
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30%5+#>1н, #&%5+1>1001н 101 50#)1,)%&1>1н .S ,*6*-
н1* н* &*н** 6 н*"*0: [14]. 

U)1 %,)1>#,*0:н%& #н#01(* н# '#5,*)11 101 %,+9,-
+,.11 /)1(н#5%. 1н3*5>11 1S/%",.*)?"*н11 "1#4н%(# 
«4)#н90*&# 1н%)%"н%4% ,*0#» ,#5,15# .50@6#*, .S +*'2 
н#(н#6*н1* 5-3,%)9)%>10# 101 5%),15%+,*)%1"%. 
1SXн*)4*,16*+518 9+,)%7+,. ()1+.S6).

4А()*Ч,"И,
U)1 .-'%)* ,#5,151 .*"*н12 /#>1*н,# +S/%"%()*н1-

*& н# 4)#н90*&- 1н%)%"н%4% ,*0# н*%'8%"1&% /)%.*+,1 

"133*)*н>1#0:н9@ "1#4н%+,159, 6,%'- %,0161,: 4)#-
н90*&- %, '1%/0*н%5 1S н#(н#61,: 0*6*н1* .S +%%,.*,-
+,.11 +S ,1/%& 1S /)161н%7 %')#(%.#н12 X0*&*н,#. F,-
+9,+,.1* *"1н%4% /%"8%"# 1S )*5%&*н"#>17 /% .*"*н1@ 
,#518 /#>1*н,%. /)*"+,#.02*, +%'%7 /)%'0*&9 1S,)*'9-
*, %+%'%4% .н1&#н12. A*+.%*.)*&*нн%* н#(н#6*н1* 101 
%<1'51 .S /%+,#н%.5* "1#4н%(# (н#61,*0:н% .012@, н# 
5#6*+,.% ?1(н1 /#>1*н,# 1S)#(.1,1* 501н16*+5%7 5#)-
,1н-. K#0:н*7<1* 1++0*"%.#н12 +S >*0:@ /%.-<*н12 
/)%310#5,151 1S0*6*н12 %+0%?н*н17, .-(.#нн-8 "*)-
&#0:н-&1 н#/%0н1,*02&1, ,)*'9@,+2 %"н%(н#6н%.


