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А""ОТА%ИЯ
Цель исслед()а+и,. О"#н%&' (%)*н+,&%-#,./0 %н1+23)&%4н+,&' 3#&+() 52+52%+2#"#5&%4н+6 +2&+(%)*н+,&%.% 52% &2)43)7 .+-
8#нн+*+ ,/,&)4) / ,5+2&,3#н+4 % +52#(#8%&' #*+ 3#,&+ 4 )8*+2%&3# +9,8#(+4)н%:. 
-а.ериалы и 1е.(ды. ; 52+,5#.&%4н+# %,,8#(+4)н%# 4.80-#н< 278 ,5+2&,3#н+4 3/=,.+*+ 5+8) (,2#(н%6 4+>2),& 26,3±7,1 8#&), 
,5#"%)8%>%2/0?%7,: 4 1/&9+8# (n=126) % 7+..## , @)69+6 (n=152) , 2)>8%-н<3% &2)43)3% .+8#нн+*+ ,/,&)4). ;,#3 ,5+2&,3#н)3 
52+4+(%8%,' .8%н%-#,.%6 +,3+&2 , 52%3#н#н%#3 ,&)н()2&н<7 &#,&+4, 1%.,)"%: ,&#2#+&%5н<7 (4%*)&#8'н<7 5)&&#2н+4 (ABC) % 
3)*н%&н+-2#>+н)н,н): &+3+*2)1%: (DEF) .+8#нн+*+ ,/,&)4). G) +,н+4)н%% 2#>/8'&)&+4 DEF 5)"%#н&< 9<8% 2),52#(#8#н< н) *2/5-
5< ,+*8),н+ 4<:48#нн+6 5)&+8+*%%. О"#н%4)8%,' -/4,&4%&#8'н+,&', ,5#"%1%-н+,&', (%)*н+,&%-#,.): &+-н+,&' % 5+.)>)&#8% +&н+-
@#н%: 52)4(+5+(+9%: .). (8: &2)(%"%+нн<7 &#,&+4, &). % (8: ABC. 
2е34ль.а.ы. ;<:48#н< -#&<2# +,н+4н<7 ABC: «,%35&+3 8%н%%/&2%**#2н+*+ &:=)» (42,1%), «,%35&+3 +&.2<&+6 8)(+н%» (28,1%), 
«,%35&+3 5)8'")» (18,3%) % «,%35&+3 >).2<&+6 8)(+н%» (11,5%), (#3+н,&2%2/0?%# >н)-%3/0 .+22#8:"%0 , &%5+3 5+42#=(#н%: 
(HI=208,99, p<0,00001, V J2)3#2)=0,501). О52#(#8#н< ,5#"%1%-#,.%# 4>)%3+,4:>%: 5+42#=(#н%: 3#н%,.+4 , «,%35&+3+3 8%н%%/
&:=)» (58,1-63,6%), &#н(%н+5)&%% % ,%н(2+3 %8%+&%9%)8'н+*+ &2).&) , «,%35&+3+3 5)8'")» (85,7-88,9%), +,&#+)2&2+> , «,%35&+3+3 
+&.2<&+6 8)(+н%» (85,0%). D#&+( 52+52%+2#"#5&%4н+6 +2&+(%)*н+,&%.% 52+(#3+н,&2%2+4)8 4<,+./0 (%)*н+,&%-#,./0 "#нн+,&' 
52% ,%н(2+3# %8%+&%9%)8'н+*+ &2).&) (AUC=0,847 52+&%4 0,549 / ,&)н()2&н+*+ &#,&), p<0,001) % 5)&+8+*%:7 5)&#88+1#3+2)8'н+*+ 
,/,&)4) (AUC=0,719 52+&%4 0,581, p=0,006). J+39%н%2+4)нн+# 52%3#н#н%# ,&)н()2&н<7 &#,&+4 % )н)8%>) ABC +9#,5#-%4)8+ ,&)&%-
,&%-#,.% >н)-%3+# 5+4<@#н%# (%)*н+,&%-#,.+6 &+-н+,&%. 
5ы)(ды. D#&+( 52+52%+2#"#5&%4н+6 +2&+(%)*н+,&%.% +98)()#& 4<,+.+6 (%)*н+,&%-#,.+6 %н1+23)&%4н+,&'0 52% &2)43)7 .+8#н-
н+*+ ,/,&)4) / ,5+2&,3#н+4. K*+ 52%3#н#н%# +,+9#нн+ "#8#,++92)>н+ 52% ,%н(2+3# %8%+&%9%)8'н+*+ &2).&), 5)&+8+*%:7 5)&#88+1#-
3+2)8'н+*+ ,/,&)4) % 5+42#=(#н%:7 3#н%,.+4, *(# -/4,&4%&#8'н+,&' &2)(%"%+нн<7 &#,&+4 н#(+,&)&+-н). J+39%н%2+4)нн+# %,5+8'-
>+4)н%# ,&)н()2&н<7 &#,&+4 % )н)8%>) ABC >н)-%&#8'н+ 5+4<@)#& &+-н+,&' 5#24%-н+6 (%)*н+,&%.%, -&+ 5+>4+8:#& +5&%3%>%2+4)&' 
)8*+2%&3 +9,8#(+4)н%: % ,+.2)&%&' 42#3: (+ н)-)8) )(#.4)&н+6 &#2)5%%.
()*Ч,-., /)О-А: 52+52%+2#"#5&%4н): +2&+(%)*н+,&%.), .+8#нн<6 ,/,&)4, ,5+2&%4н): &2)43), (%)*н+,&%-#,.): &+-н+,&', 
,&#2#+&%5н<# (4%*)&#8'н<# 5)&&#2н<, 1/&9+8, 7+..#6 
(О00,/1О"2,"%ИЯ: L52<@.+ О8'*) M(/)2(+4н), e-mail: olga_apryshko@mail.ru
2)Я %ИТИ0О-А"ИЯ: J),)&.%н D.A., N#,&).+4 B.O., P)>)2#4) Q.L. [% (2.] B%)*н+,&%-#,.): %н1+23)&%4н+,&' 3#&+() 
52+52%+2#"#5&%4н+6 +2&+(%)*н+,&%.% 52% +9,8#(+4)н%% ,5+2&,3#н+4 , &2)43)3% .+8#нн+*+ ,/,&)4). // ;#,&н%. D#(%"%н,.+*+ 
%н,&%&/&) н#52#2<4н+*+ +92)>+4)н%:. — 2025. — F. 5. — R 3. — A. 111-117. — DOI 10.36107/2782-1714_2025-5-3-111-117.
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(О"3)И(Т И"Т,0,/О-: L4&+2< (#.8)2%2/0& +&,/&,&4%# :4н<7 % 5+&#н"%)8'н<7 .+н18%.&+4 %н&#2#,+4, ,4:>)нн<7 , 
5/98%.)"%#6 н),&+:?#6 ,&)&'%.
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ABSTRACT
Purpose. To evaluate the diagnostic informativeness of the proprioceptive orthodiagnostics method in athletes with knee joint injuries and to 
determine its place in the diagnostic algorithm. 
Materials and Methods. Sis prospective study included 278 male athletes (mean age 26.3±7.1 years) specializing in football (n=126) and ice 
hockey (n=152) with various knee joint injuries. All athletes underwent clinical examination using standard tests, recording of stereotypical 
motor patterns (SMPs), and magnetic resonance imaging (MRI) of the knee joint. Based on MRI Tndings, the patients were assigned to groups 
according to the identiTed pathology. Sensitivity, speciTcity, diagnostic accuracy, and likelihood ratios were evaluated for both traditional tests 
and SMPs. 
Results. Four main SMPs were identiTed: the “line/trigger band sign” (42.1%), the “open palm sign” (28.1%), the “Tnger sign” (18.3%), and the 
“closed palm sign” (11.5%), which demonstrated a signiTcant correlation with the type of injury (HI=208,99, p<0,00001, , Cramer’s V=0.501). 
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--,2,"И,
F2)43< .+8#нн+*+ ,/,&)4) >)н%3)0& 8%(%2/0-

?%# 5+>%"%% 4U ,&2/.&/2# ,5+2&%4н+*+ &2)43)&%>3) 
%U 52#(,&)48:0& ,+9+6 >н)-%3/0 3#(%.+-,+"%)8'н/0 
52+98#3/, 52%4+(:?/0 .U(8%&#8'н+6 5+&#2# &2/(+,5+-
,+9н+,&%, 52#=(#42#3#нн+3/ >)4#2@#н%0 ,5+2&%4н+6 
.)2'#2< %U 2)>4%&%0 72+н%-#,.%7 (#*#н#2)&%4н+-(%,-
&2+1%-#,.%7 52+"#,,+4 [1,U2]. C+ ()нн<3 8%&#2)&/2< н) 
(+80 .+8#нн+*+ ,/,&)4) 52%7+(%&,: +& 27% (+ 33% 4,#7 
,5+2&%4н<7 &2)43 4U>)4%,%3+,&% +& 4%() ,5+2&), ,Uн)%-
9+8## 4<,+.%3% 5+.)>)&#8:3% 4U%*2+4<7 %U,8+=н+.++2-
(%н)"%+нн<7 (%,"%58%н)7 [3–5].

A+42#3#нн): ,5+2&%4н): 3#(%"%н) 2),5+8)*)#& 
@%2+.%3 )2,#н)8+3 (%)*н+,&%-#,.%7 3#&+(+4 (8: 4#2%-
1%.)"%% 5+42#=(#н%6 .+8#нн+*+ ,/,&)4). J8%н%-#,.%6 
+,3+&2 ,U 52%3#н#н%#3 ,5#"%)8'н<7 &#,&+4 +,&)#&,: 
.2)#/*+8'н<3 .)3н#3 5#24%-н+6 (%)*н+,&%.%, +(н).+ 
#*+ %н1+23)&%4н+,&' >)4%,%& +& +5<&) 42)-) %U -),&+ 
+*2)н%-#н) 4U /,8+4%:7 +,&2+6 &2)43< %>->) 9+8#4+*+ 
,%н(2+3) %U >)?%&н+*+ 3<@#-н+*+ н)52:=#н%: [6,U 7]. 
Qн,&2/3#н&)8'н<# 3#&+(< 4%>/)8%>)"%%, &).%# .). 
DEF, VWQ %U)2&2+,.+5%: +98)()0& 4<,+.+6 (%)*н+,&%-
-#,.+6 &+-н+,&'0, н+ %3#0& ,4+% +*2)н%-#н%: — ,&+%-
3+,&', (+,&/5н+,&', %н4)>%4н+,&' [7,U8].

; X&+3 .+н&#.,&# +,+9/0 >н)-%3+,&' 52%+92#&)#& 
5+%,. н+4<7 (+,&/5н<7 н#%н4)>%4н<7 3#&+(+4 2)нн#6 
(%)*н+,&%.% &2)43 .+8#нн+*+ ,/,&)4). C#2,5#.&%4н<3 
н)52)48#н%#3 52#(,&)48:#&,: %,5+8'>+4)н%# 52+52%+-
2#"#5&%4н+6 -/4,&4%&#8'н+,&% 5)"%#н&) (8: /&+-н#н%: 
8+.)8%>)"%% 5)&+8+*%-#,.+*+ +-)*) [9,U 10]. C2+52%+-
2#"#5"%: (%8% «3<@#-н+-,/,&)4н+# -/4,&4+») +9#,5#-
-%4)#& 4+,52%:&%# 5+8+=#н%: %U (4%=#н%: &#8) 4U 52+-
,&2)н,&4# %U &#,н+ ,4:>)н) ,U н+"%"#5&%4н+6 ,%,&#3+6 
[11]. A5+,+9н+,&' 5)"%#н&) &+-н+ /.)>)&' 8+.)8%>)"%0 
9+8% +&2)=)#& %н&#*2)"%0 52+52%+2#"#5&%4н<7 %Uн+-
"%"#5&%4н<7 ,%*н)8+4 4U"#н&2)8'н+6 н#24н+6 ,%,&#3# 
[12,U13].

Y#н+3#н, /,8+4н+ н)>4)нн<6 «52+52%+2#"#5&%4-
н+6 +2&+(%)*н+,&%.+6», %н&/%&%4н+ %,5+8'>/#&,: 
42)-)3% 4U5+4,#(н#4н+6 52).&%.#, +(н).+ (+ н),&+:-
?#*+ 42#3#н% н# 9<8 ,%,&#3)&%>%2+4)н %Uн)/-н+ +9+-
,н+4)н .). ,)3+,&+:&#8'н<6 (%)*н+,&%-#,.%6 3#&+(. 

Lн)8%> 8%&#2)&/2< 5+.)><4)#& +&,/&,&4%# %,,8#(+-
4)н%6, +"#н%4)0?%7 (%)*н+,&%-#,./0 %н1+23)&%4-
н+,&' +"#н.% ,&#2#+&%5н<7 (4%*)&#8'н<7 5)&&#2н+4, 
%,5+8'>/#3<7 5)"%#н&)3% (8: (#3+н,&2)"%% 7)2).-
&#2) %U8+.)8%>)"%% 9+8% 52% 2)>8%-н<7 &2)43)7 .+-
8#нн+*+ ,/,&)4) [14].

Цель +ас.(,6ег( исслед()а+и, — +"#н%&' (%)*н+-
,&%-#,./0 %н1+23)&%4н+,&' 3#&+() 52+52%+2#"#5&%4-
н+6 +2&+(%)*н+,&%.% 52% &2)43)7 .+8#нн+*+ ,/,&)4) 
/U,5+2&,3#н+4 %U+52#(#8%&' #*+ 3#,&+ 4U)8*+2%&3# +9-
,8#(+4)н%:.

7АТ,0ИА). И 7,ТО2.
Ди3ай+ исслед()а+и, и:харак.ерис.ика )ыб(рки
C2+4#(#н+ 52+,5#.&%4н+# +(н+3+3#н&н+# %,,8#(+-

4)н%# ,U)52#8: 2024 *. 5+ 3)6 2025 *. н) 9)># YZ[V «ZG\ 
YD[\ %3. L.Q. [/2н)>:н)». C2+&+.+8 %,,8#(+4)н%: 
+(+92#н 8+.)8'н<3 X&%-#,.%3 .+3%&#&+3 (52+&+.+8 
R112 +& 18.12.2024). О& 4,#7 /-),&н%.+4 5+8/-#н+ 5%,'-
3#нн+# %н1+23%2+4)нн+# ,+*8),%#.

C#24+н)-)8'н+ 52+)н)8%>%2+4)н< ()нн<# 487 
,5+2&,3#н+4 ,U&2)43)3% .+8#нн+*+ ,/,&)4). C+,8# 52%-
3#н#н%: .2%&#2%#4 4.80-#н%: %U%,.80-#н%: 4U%,,8#(+-
4)н%# 4+@8% 278 ,5+2&,3#н+4 3/=,.+*+ 5+8) (,2#(н%6 
4+>2),& 26,3±7,1 8#&), ,5#"%)8%>%2/0?%7,: 4U 1/&9+8# 
(n=126) %U7+..## ,U@)69+6 (n=152).

J2%&#2%% 4.80-#н%:: 3/=-%н< 18–35 8#&; 52+1#,-
,%+н)8'н<# ,5+2&,3#н< %8% ,5+2&,3#н<-809%&#8% 
(7+..#%,&<, 1/&9+8%,&<) ,+ ,5+2&%4н<3 ,&)=#3 н# 3#-
н## 8 8#&; .+8%-#,&4+ &2#н%2+4+-н<7 -),+4 н# 3#н## 6 
4Uн#(#80; +,&2): &2)43) .+8#нн+*+ ,/,&)4) %8% н)8%-%# 
+,&2+6 9+8% (()4н+,&' н# 9+8## 7 ,/&+.); %>+8%2+4)нн): 
&2)43) +(н+6 %> ,&2/.&/2 .+8#нн+*+ ,/,&)4).

J2%&#2%% н#4.80-#н%:: =#н,.%6 5+8; 4+>2),& <18 
%8% >35 8#&; ,5+2&%4н<6 ,&)= <8 8#&; ()4н+,&' &2)43< 
>7 ,/&+.; ,+-#&)нн): &2)43), >)&2)*%4)0?): н#,.+8'.+ 
,&2/.&/2 .+8#нн+*+ ,/,&)4); 52#(@#,&4/0?): &2)43) 
.+8#нн+*+ ,/,&)4) 4U &#-#н%# 5+,8#(н#*+ *+(); 5#2#н#-
,#нн<# +5#2)"%% н) %,,8#(/#3+3 .+8#нн+3 ,/,&)4#; 
,%,&#3н<# >)9+8#4)н%: ,+#(%н%&#8'н+6 &.)н%; н#42+-
8+*%-#,.%# 2),,&2+6,&4), ,5+,+9н<# 5+48%:&' н) 52+-
52%+2#"#5&%4н/0 1/н."%0; 52+&%4+5+.)>)н%: .UDEF.

SpeciTc associations were determined: meniscal injuries with the “line/trigger band sign” (58.1-63.6%), tendinopathies and iliotibial band 
syndrome with the “Tnger sign” (85.7-88.9%), and osteoarthritis with the “open palm sign” (85.0%). Se proprioceptive orthodiagnostics method 
demonstrated high diagnostic value for iliotibial band syndrome (AUC=0.847 vs. 0.549 for the standard test, p<0.001) and patellofemoral joint 
pathologies (AUC=0.719 vs. 0.581, p=0.006). Se combined use of standard tests and SMP analysis provided a statistically signiTcant increase 
in diagnostic accuracy. 
Conclusion. Se proprioceptive orthodiagnostics method has high diagnostic informativeness in knee joint injuries among athletes. Its 
application is particularly advisable for iliotibial band syndrome, patellofemoral joint pathologies, and meniscal injuries, where the sensitivity of 
traditional tests is insu]cient. Se combined use of standard tests and SMP analysis signiTcantly improves the accuracy of primary diagnosis, 
thereby optimizing the diagnostic algorithm and reducing the time to initiation of adequate therapy.
KEYWORDS: proprioceptive orthodiagnostics, knee joint, sports injury, diagnostic accuracy, stereotypical motor patterns, football, ice hockey
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G) +,н+4)н%% 2#>/8'&)&+4 DEF-%,,8#(+4)н%: 
5)"%#н&< 9<8% 2),52#(#8#н< н) 9 (%)*н+,&%-#,.%7 
*2/55: 5+42#=(#н%# 5#2#(н#6 .2#,&++92)>н+6 ,4:>.% 
(CJA) (n=71); 5+42#=(#н%# 3#(%)8'н+6 .+88)&#2)8'-
н+6 ,4:>.% (DJA) (n=21); 5+42#=(#н%# 3#(%)8'н+*+ 
3#н%,.) (n=44); 5+42#=(#н%# 8)&#2)8'н+*+ 3#н%,.) 
(n=31); 5+42#=(#н%# ,/7+=%8%: н)(.+8#нн%.) (n=27); 
+,&#+)2&2+> (ОL) .+8#нн+*+ ,/,&)4) (n=20); 5)&#88+1#-
3+2)8'н<6 9+8#4+6 ,%н(2+3 (CY[A) (n=28); ,%н(2+3 
%8%+&%9%)8'н+*+ &2).&) (n=21); 7+н(2+3)8:"%: н)(.+-
8#нн%.) (n=15).

-е.(ды исслед()а+и,
;,#3 5)"%#н&)3 52+4+(%8+,' .+358#.,н+# +9,8#-

(+4)н%#. Y%.,%2+4)8%,' ()нн<# +U4+>2),&#, 2+,&#, 4#,#, 
4%(# ,5+2&), ,5+2&%4н+3 ,&)=#, /2+4н# ,5+2&%4н+*+ 
3),&#2,&4), +9,&+:&#8',&4)7 %U 3#7)н%>3# &2)43<, 7)-
2).&#2# %U%н&#н,%4н+,&% 9+8% 5+ 4%>/)8'н+-)н)8+*+4+6 
@.)8# (;LN).

C2+4+(%8,: +,3+&2, 5)8'5)"%:, +"#н.) +9_#3) (4%-
=#н%6 %U ,&)н()2&н<# .8%н%-#,.%# &#,&<: &#,& P)73)-
н) %U &#,& «5#2#(н#*+ 4<(4%=н+*+ :?%.)» ((8: +"#н.% 
,&)9%8'н+,&% CJA), &#,& D).D022#: %U &#,& F#,,)8% 
((8: 4<:48#н%: 5+42#=(#н%6 3#н%,.+4), &#,& \+88#н) 
%U +"#н.) Q-/*8) ((8: +"#н.% ,+,&+:н%: 5)&#88+1#3+-
2)8'н+*+ ,+-8#н#н%:), &#,& О9#2) ((8: +"#н.% н)52:-
=#н%: %8%+&%9%)8'н+*+ &2).&)), &#,& (8: 4<:48#н%: 
«.+8#н) 52<*/н)» ((8: (%)*н+,&%.% &#н(%н+5)&%% ,/-
7+=%8%: н)(.+8#нн%.)). E#>/8'&)&< &#,&+4 2#*%,&2%-
2+4)8%,' .). «5+8+=%&#8'н<6», «+&2%")&#8'н<6» %8% 
«,+3н%&#8'н<6».

B8: 4<:48#н%: %U ,%,&#3)&%>)"%% ,&#2#+&%5н<7 
(4%*)&#8'н<7 5)&&#2н+4 (ABC), %,5+8'>/#3<7 ,5+2-
&,3#н)3% (8: н#4#29)8'н+6 %н(%.)"%% 8+.)8%>)"%% 
%U 7)2).&#2) 9+8%, 52%3#н:8),' 4%(#+1%.,)"%:. B4) 
н#>)4%,%3<7 X.,5#2&) 2#*%,&2%2+4)8% 5+4&+2:0?%#,: 
=#,&< ,U%,5+8'>+4)н%#3 ,&)н()2&%>%2+4)нн+*+ -#.-8%-
,&). О"#н%4)8%,' 8+.)8%>)"%: (5#2#(н::, 3#(%)8'н):, 
8)&#2)8'н):, >)(н::, (%11/>н):, 5)&#88+1#3+2)8'н):), 
&%5 /.)>)н%: н) +98),&' (&+-#-н+# +(н%3 5)8'"#3, +7-
4)& 8)(+н'0, 5+&%2)н%#), 7)2).&#2 (4%=#н%: (2#>.+#, 
58)4н+#, 52#2<4%,&+#).

D)*н%&н+-2#>+н)н,н): &+3+*2)1%: .+8#нн+*+ ,/-
,&)4) 52+4+(%8),' 4,#3 5)"%#н&)3 н) 4<,+.+5+8'н<7 
&+3+*2)1)7 (Siemens Magnetom Avanto %UPhilips Achieva, 
1,5 F#,8)) 5+ ,&)н()2&н+3/ 52+&+.+8/ ,U%,5+8'>+4)н%-
#3 ,5#"%)8%>%2+4)нн+6 .)&/@.% (8: .+8#нн+*+ ,/,&)-
4). Qн&#252#&)"%: DEF-%>+92)=#н%6 +,/?#,&48:8),' 
(4/3: н#>)4%,%3<3% 42)-)3%-2#н&*#н+8+*)3% ,U +5<-
&+3 2)9+&< н# 3#н## 10 8#&. C2% 2),7+=(#н%% 3н#н%6 
52%48#.)8,: &2#&%6 X.,5#2&.

С.а.ис.ический а+али3
A&)&%,&%-#,.): +92)9+&.) ()нн<7 52+4+(%8),' 

,U %,5+8'>+4)н%#3 52+*2)33< Statistica 12.0, 5).#&) R 
(4#2,%: 4.1.0) ,U52%3#н#н%#3 9%98%+&#. tidyverse, caret, 
pROC %U epiR. G+23)8'н+,&' 2),52#(#8#н%: .+8%-#-
,&4#нн<7 52%>н).+4 +"#н%4)8),' ,U5+3+?'0 .2%&#2%#4 
J+83+*+2+4)-A3%2н+4) %UN)5%2+-V%8.).

J+8%-#,&4#нн<# 52%>н).% ,Uн+23)8'н<3 2),52#(#-
8#н%#3 52#(,&)48#н< .). ,2#(н##±,&)н()2&н+# +&.8+-
н#н%# (M±SD). J)-#,&4#нн<# 52%>н).% 52#(,&)48#н< 
4U4%(# )9,+80&н<7 -%,#8 %U52+"#н&н<7 (+8#6 (%). B8: 
,2)4н#н%: .)-#,&4#нн<7 52%>н).+4 52%3#н:8,: .2%&#-

2%6 7%-.4)(2)& (HI) C%2,+н) %8% &+-н<6 .2%&#2%6 Y%-
@#2). B8: +"#н.% 4>)%3+,4:>% 3#=(/ .)&#*+2%)8'н<3% 
5#2#3#нн<3% 52%3#н:8,: .+X11%"%#н& V J2)3#2).

B8: +"#н.% (%)*н+,&%-#,.+6 >н)-%3+,&% 2)>2)-
9+&)нн+*+ 3#&+() (-/4,&4%&#8'н+,&%, ,5#"%1%-н+,&%, 
52+*н+,&%-#,.+6 "#нн+,&% 5+8+=%&#8'н+*+ %U +&2%")-
&#8'н+*+ 2#>/8'&)&+4, +&н+@#н%: 52)4(+5+(+9%:) 52%-
3#н:8,: ROC-)н)8%> (Receiver Operating Characteristic 
curve analysis) ,U 2),-#&+3 58+?)(% 5+( ROC-.2%4+6 
(AUC — Area Under Curve).

0,45)8ТАТ. И И6 О9/5:2,"И,
E),52#(#8#н%# ,&#2#+&%5н<7 (4%*)&#8'н<7 5)&&#2-

н+4 52% 2)>8%-н<7 5+42#=(#н%:7 .+8#нн+*+ ,/,&)4)
; .)-#,&4# ABC 9<8% 4<92)н< 2)н## /,&)н+48#нн<# 

.+88#.&%4+3 )4&+2+4 5)&&#2н<: ,%35&+3 8%н%%/&:=), 
,%35&+3 5)8'"), ,%35&+3 +&.2<&+6 8)(+н% %U,%35&+3 
>).2<&+6 8)(+н% [14]. C2% +"#н.# 2),52#(#8#н%: +,-
н+4н<7 ABC 4U >)4%,%3+,&% +& н+>+8+*%-#,.+6 1+23< 
(&)98.1) 9<8% 4<:48#н< ,5#"%1%-#,.%# ),,+"%)"%%.

C2% 5+42#=(#н%% CJA н)%9+8## -),&+ н)980()-
8%,' «,%35&+3 +&.2<&+6 8)(+н%» (39,7%), «,%35&+3 
>).2<&+6 8)(+н%» (36,8%) %U «,%35&+3 8%н%%/&:=) 
,4#27/ 4н%>» (23,5%). B8: 5+42#=(#н%6 3#(%)8'н+*+ 
%U 8)&#2)8'н+*+ 3#н%,.+4 9<8 7)2).&#2#н «,%35&+3 
8%н%%/&:=) 4(+8' ,/,&)4н+6 ?#8%» (61,4% %U58,1% ,+-
+&4#&,&4#нн+). C2% &#н(%н+5)&%% ,/7+=%8%: н)(.+-
8#нн%.) %U ,%н(2+3# %8%+&%9%)8'н+*+ &2).&) (AQF) 
(+3%н%2+4)8 «,%35&+3 5)8'")» (88,9% %U85,0% ,++&-
4#&,&4#нн+).

C+42#=(#н%# 3#(%)8'н+6 .+88)&#2)8'н+6 ,4:>-
.% (DJA) ),,+"%%2+4)8+,' ,U .+39%н)"%#6 «,%35&+3) 
8%н%%/&:=) ,4#27/ 4н%>» (47,6%), «,%35&+3) 5)8'")» 
(33,3%) %U «,%35&+3) >).2<&+6 8)(+н%» (19,0%). C2% 
+,&#+)2&2+># (ОL) 52#4)8%2+4)8 «,%35&+3 +&.2<&+6 
8)(+н%» (85,0%). C)&+8+*%% 5)&#88+1#3+2)8'н+*+ ,/-
,&)4), &).%# .). 5)&#88+1#3+2)8'н<6 9+8#4+6 ,%н(2+3 
(CY[A) %U 7+н(2+3)8:"%: н)(.+8#нн%.) 7)2).&#2%>+-
4)8%,' 2)>н++92)>%#3 ABC ,U 52#+98)()н%#3 «,%35&+-
3) >).2<&+6 8)(+н%» (25,0% %U 40,0% ,++&4#&,&4#нн+) 
%U«,%35&+3) +&.2<&+6 8)(+н%» (35,7% %U33,3% ,++&4#&-
,&4#нн+).

Диаг+(с.ическа, .(ч+(с.ь кли+ических .ес.() 
и:с.ере(.ип+ых д)ига.ель+ых па..ер+()

C2% 5+42#=(#н%% CJA ,&)н()2&н<# &#,&< P)73)н) 
%U«5#2#(н#*+ 4<(4%=н+*+ :?%.)» 52+(#3+н,&2%2+4)8% 
/3#2#нн/0 -/4,&4%&#8'н+,&' (Se 61,8% %U63,2% ,++&4#&-
,&4#нн+) %U 4<,+./0 ,5#"%1%-н+,&' (Sp 98,6% %U 99,0% 
,++&4#&,&4#нн+). О&н+@#н%# 52)4(+5+(+9%: 5+8+-
=%&#8'н+*+ 2#>/8'&)&) (LR+) ,+,&)4%8+ 44,14 %U 63,20 
,++&4#&,&4#нн+. ABC «,%35&+3 >).2<&+6 8)(+н%» 
%U «,%35&+3 +&.2<&+6 8)(+н%» 5+.)>)8% 9+8## н%>./0 
-/4,&4%&#8'н+,&' (Se 36,8% %U39,7%) 52% 4<,+.+6 ,5#"%-
1%-н+,&% (Sp 97,6% %U90,1%); LR+ ,+,&)4%8% 15,33 %U4,01.

J+39%н)"%: &#,&) P)73)н) ,U ABC («,%35&+3 >)-
.2<&+6 8)(+н%») >н)-%&#8'н+ 5+4<,%8) -/4,&4%&#8'-
н+,&'U — (+ 77,9% 52% ,+72)н#н%% 4<,+.+6 ,5#"%1%--
н+,&% (97,6%), (+,&%*): (%)*н+,&%-#,.+6 &+-н+,&% (Acc) 
92,4% (LR+ 32,46). D+(#8', .+39%н%2/0?): .8%н%-#-
,.%# &#,&< %UABC, %3#8) AUC 0,902, -&+ 9<8+ ,&)&%,&%-
-#,.% >н)-%3+ 4<@#, -#3 /U3+(#8% &+8'.+ ,U.8%н%-#,.%-
3% &#,&)3% (AUC 0,843, p=0,008) (&)98.2).
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Та<лица 1. 0асABCDCлCEиC FсEFGEHI стCBCFтиAEHI DGиKатCлLEHI AаттCBEFG ABи BаMлиNEHI AFGBCODCEиPI кFлCEEFKF сRстаGа (G %)

)FкалиMациP AFGBCODCEиP
/иSAтFS лиEии 

/ тPOа GDFлL 
сRстаGEFT UCли

/иSAтFS 
FткBHтFT 
лаDFEи

/иSAтFS  
AалLца

/иSAтFS 
MакBHтFT 
лаDFEи

/иSAтFS лиEии 
/ тPOа сGCBIR 

GEиM

/иSAтFS 
лиEии / тPOа 
KFBиMFEталLEF 

и GHVC 
EаDкFлCEEика

/иSAтFS 
лиEии / тPOа 
KFBиMFEталLEF 

AFD 
EаDкFлCEEикFS

2+' 0.0 39.7 0.0 36.8 23.5 0.0 0.0

/@S<8OR=IL M@=<9; 61.4 25.0 13.6 0.0 0.0 0.0 0.0

68:@D8OR=IL M@=<9; 58.1 32.3 9.7 0.0 0.0 0.0 0.0

2-5' 0.0 35.7 3.6 25.0 0.0 21.4 14.3

'KTAU<O<@ =8S;AO@==<;8 0.0 0.0 88.9 0.0 0.0 0.0 11.1

'<=SDAM <O<A:<F<8OR=AQA 
:D8;:8 0.0 0.0 85.0 0.0 15.0 0.0 0.0

/+' 0.0 0.0 33.3 19.0 47.6 0.0 0.0

&А 5.0 85.0 0.0 10.0 0.0 0.0 0.0

VA=SDAM8ONW<N =8S;AO@==<;8 0.0 33.3 0.0 40.0 0.0 13.3 13.3

Та<лица 2. /BаGECEиC лFKистиNCскиI BCKBCссиFEEHI SFDCлCT, исAFлLMRWUиI BаMлиNEHC кFS<иEации ABCDиктFBFG

)FкалиMациP AFGBCODCEиP 7FDCлL 1 
(клиEиNCскиC тCстH)

7FDCлL 2 
 (/21)

7FDCлL 3 
(кFS<иEиBFGаEEаP) p-value*

2+' 0.843 (0.786-0.899) 0.737 (0.671-0.804) 0.902 (0.858-0.945) 0.008

/@S<8OR=IL M@=<9; 0.687 (0.596-0.777) 0.775 (0.699-0.852) 0.807 (0.735-0.879) 0.012

68:@D8OR=IL M@=<9; 0.884 (0.836-0.932) 0.749 (0.654-0.844) 0.921 (0.882-0.959) 0.023

'KTAU<O<@ =8S;AO@==<;8 0.944 (0.904-0.985) 0.877 (0.821-0.933) 0.967 (0.939-0.995) 0.042

'<=SDAM <O<A:<F<8OR=AQA :D8;:8 0.549 (0.453-0.644) 0.847 (0.777-0.918) 0.851 (0.781-0.922) <0.001

2-5' 0.581 (0.477-0.684) 0.719 (0.624-0.814) 0.757 (0.668-0.846) 0.006

VA=SDAM8ONW<N =8S;AO@==<;8 0.621 (0.513-0.729) 0.694 (0.591-0.797) 0.752 (0.655-0.849) 0.041

*p-value SON 9D8B=@=<N AUC MAS@O< 3 < MAS@O< 1 (:@9: Д@6A=Q8)

Та<лица 3. "аи<FлCC иEXFBSатиGEHC кFS<иEации тCстFG и стCBCFтиAEHI DGиKатCлLEHI AаттCBEFG DлP BаMлиNEHI AатFлFKиT

)FкалиMациP AFGBCODCEиP ОAтиSалLEаP кFS<иEациP ЧRGстGитCлLEFстL, % /ACциXиNEFстL, % ТFNEFстL, %

2+' (@9: 68TM8=8/H@D@S=@QA BISB<U=AQA 
NX<;8+9<MH:AM C8;DI:AL O8SA=< 77.9 97.6 92.4

/@S<8OR=IL M@=<9; (@9: (@998O<+9<MH:AM O<=<</:NU8 BSAOR 
9K9:8B=AL X@O< 79.5 83.8 83.3

68:@D8OR=IL M@=<9; (@9: /8;/YDD@N/(@998O<+9<MH:AM O<=<</
:NU8 BSAOR 9K9:8B=AL X@O< 93.5 87.3 88.0

'KTAU<O<@ =8S;AO@==<;8 (@9: «;AO@=8 HDIQK=8+9<MH:AM H8ORW8 96.3 99.2 98.9

'<=SDAM <O<A:<F<8OR=AQA 
:D8;:8 '<MH:AM H8ORW8+(@9: &F@D8 85.0 93.7 92.7

2-5' (@9: 3AOO@=8+9<MH:AM A:;DI:AL O8SA=</
C8;DI:AL O8SA=< 53.6 87.0 83.6

VA=SDAM8ONW<N 
=8S;AO@==<;8

'<MH:AM C8;DI:AL O8SA=<+9<MH:AM O<=<</
:NU8 QAD<CA=:8OR=A < BIJ@ =8S;AO@==<;8 53.3 88.5 86.2

C2% 5+42#=(#н%:7 3#(%)8'н+*+ 3#н%,.) &#,&< 
D).D022#: %U F#,,)8% 5+.)>)8% /3#2#нн/0 -/4,&4%-
&#8'н+,&' (Se 50,0% (8: +9+%7) %U ,5#"%1%-н+,&' (Sp 
84,4% %U 87,2% ,++&4#&,&4#нн+); LR+ 3,21 %U 3,91. «A%3-
5&+3 8%н%%/&:=) 4(+8' ,/,&)4н+6 ?#8%» 52+(#3+н,&2%-
2+4)8 9+8## 4<,+./0 Se (61,4%) %USp (93,9%) ,ULR+ 10,07. 
D+(#8' н) +,н+4# ABC 5+.)>)8) AUC 0,775, 52#4+,7+-
(: 3+(#8' &+8'.+ ,U.8%н%-#,.%3% &#,&)3% (AUC 0,687). 
J+39%н%2+4)нн): 3+(#8' (+,&%*8) AUC 0,807 (p=0,012 
5+ ,2)4н#н%0 ,U3+(#8'0 &+8'.+ ,U.8%н%-#,.%3% &#,&)-
3%) (&)98.2). О5&%3)8'н): .+39%н)"%: (&#,& F#,,)8%+«-

,%35&+3 8%н%%/&:=) 4(+8' ,/,&)4н+6 ?#8%») %3#8) Se 
79,5%, Sp 83,8%, Acc 83,3% (&)98.3).

C2% 5+42#=(#н%:7 8)&#2)8'н+*+ 3#н%,.) &#,&< 
D).D022#: %U F#,,)8% 5+.)>)8% 4<,+./0 Se (87,1% 
(8: +9+%7) %U Sp (89,8% %U 90,2% ,++&4#&,&4#нн+); LR+ 
8,54 %U8,89. ABC «,%35&+3 8%н%%/&:=) 4(+8' ,/,&)4н+6 
?#8%» %U«,%35&+3 +&.2<&+6 8)(+н%» %3#8% 9+8## н%>-
./0 Se (58,1% %U32,3%) 52% 4<,+.+6 Sp (91,4% %U87,7%); 
LR+ 6,76 %U2,63. D+(#8' ,U.8%н%-#,.%3% &#,&)3% (AUC 
0,884) 52#4+,7+(%8) 3+(#8' ,UABC (AUC 0,749). J+39%-
н%2+4)нн): 3+(#8' /8/-@%8) AUC (+ 0,921 (p=0,023) 
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(&)98.2). О5&%3)8'н): .+39%н)"%: (&#,& D).D022#:/
F#,,)8%+«,%35&+3 8%н%%/&:=) 4(+8' ,/,&)4н+6 ?#8%») 
%3#8) Se 93,5%, Sp 87,3%, Acc 88,0% (&)98.3).

F#,& «.+8#н) 52<*/н)» 5+.)>)8 Se 88,9% %USp 100,0% 
(Acc 98,9%). «A%35&+3 5)8'")» %3#8 Se 88,9% %USp 86,3% 
(Acc 86,5%, LR+ 6,49). J+39%н%2+4)нн): 3+(#8' 52+-
(#3+н,&2%2+4)8) н)%4<,@/0 AUC 0,967 (p=0,042 5+ 
,2)4н#н%0 ,U3+(#8'0 &+8'.+ ,U.8%н%-#,.%3% &#,&)3%). 
О5&%3)8'н): .+39%н)"%: (&#,& «.+8#н) 52<*/н)»+«-
,%35&+3 5)8'")») %3#8) Se 96,3%, Sp 99,2%, Acc 98,9% 
(&)98.3).

C2% AQF &#,& О9#2) 5+.)>)8 .2)6н# н%>./0 Se 
(10,0%) 52% 4<,+.+6 Sp (99,2%) (LR+ 12,50). «A%35&+3 
5)8'")» 52+(#3+н,&2%2+4)8 Se 85,0% %U Sp 84,3% (LR+ 
5,41). D+(#8' н) +,н+4# ABC (AUC 0,847) >н)-%&#8'н+ 
52#4+,7+(%8) 3+(#8' ,U.8%н%-#,.%3 &#,&+3 (AUC 0,549, 
p<0,001). J+39%н%2+4)нн): 3+(#8' %3#8) AUC 0,851 
(&)98.2). О5&%3)8'н): .+39%н)"%: («,%35&+3 5)8'-
")»+&#,& О9#2)) %3#8) Se 85,0%, Sp 93,7%, Acc 92,7% 
(&)98.3).

C2% CY[A &#,& \+88#н) %3#8 Se 17,9% %USp 98,4%. 
ABC «,%35&+3 +&.2<&+6 8)(+н%» %U«,%35&+3 >).2<&+6 
8)(+н%» %3#8% Se 35,7% %U25,0% %USp 80,6% %U86,6% ,+-
+&4#&,&4#нн+. C2% 7+н(2+3)8:"%% н)(.+8#нн%.) ABC 
«,%35&+3 +&.2<&+6 8)(+н%» %U «,%35&+3 >).2<&+6 8)-
(+н%» 5+.)>)8% Se 33,3% %U40,0% %USp — 80,8% %U86,9% 
,++&4#&,&4#нн+.

J+39%н%2+4)нн<# 3+(#8% (8: CY[A (AUC 0,757) 
%U 7+н(2+3)8:"%% (AUC 0,752) ,&)&%,&%-#,.% >н)-%3+ 
52#4+,7+(%8% 3+(#8% &+8'.+ ,U .8%н%-#,.%3% &#,&)3% 
(AUC 0,581, p=0,006 %UAUC 0,621, p=0,041 ,++&4#&,&4#н-
н+) (&)98.2). О5&%3)8'н<# .+39%н)"%%: (8: CY[A (&#,& 
\+88#н)+«,%35&+3 +&.2<&+6 8)(+н%/>).2<&+6 8)(+-
н%») — Se 53,6%, Sp 87,0%, Acc 83,6%; (8: 7+н(2+3)8:-
"%% («,%35&+3 >).2<&+6 8)(+н%»+«,%35&+3 8%н%%/
&:=) *+2%>+н&)8'н+ %U4<@# н)(.+8#нн%.)») — Se 53,3%, 
Sp 88,5%, Acc 86,2% (&)98.3).

Диаг+(с.ическа, це++(с.ь СДB при (.рица.ель-
+ых кли+ических .ес.ах

Lн)8%> 5)"%#н&+4 ,U+&2%")&#8'н<3% 2#>/8'&)&)3% 
,&)н()2&н<7 .8%н%-#,.%7 &#,&+4, н+ ,UDEF-5+(&4#2=-
(#нн<3 (%)*н+>+3 5+.)>)8 ,8#(/0?##: 52% 5+42#=(#-
н%:7 CJA /U 23,5% (16 %> 68) &).%7 5)"%#н&+4 4<:48:-
8%,' 7)2).&#2н<# ABC. C2% 5+42#=(#н%% 3#(%)8'н+*+ 
3#н%,.) /U36,4% (16 %> 44) 5)"%#н&+4 ,U+&2%")&#8'н<3% 
&#,&)3% 9<8 5+8+=%&#8#н «,%35&+3 8%н%%/&:=) 4(+8' 
,/,&)4н+6 ?#8%». B8: 8)&#2)8'н+*+ 3#н%,.) X&+& 5+.)-
>)&#8' ,+,&)4%8 6,5% (2 %> 31). C2% &#н(%н+5)&%% ,/7+-
=%8%: н)(.+8#нн%.) &+8'.+ /U7,4% (2 %> 27) 5)"%#н&+4 
,U+&2%")&#8'н<3 &#,&+3 «.+8#н) 52<*/н)» н)980()8,: 
5+8+=%&#8'н<6 «,%35&+3 5)8'")». G)%9+8'@): "#н-
н+,&' ABC +&3#-#н) 52% AQF: /U75,0% (15 %> 20) 5)"%#н-
&+4 ,U+&2%")&#8'н<3 &#,&+3 О9#2) 4<:48:8,: «,%35&+3 
5)8'")». C2% CY[A /U50,0% (14 %> 28) 5)"%#н&+4 ,U+&-
2%")&#8'н<3% &#,&)3% 9<8% 5+8+=%&#8'н<# ABC. C2% 
7+н(2+3)8:"%% н)(.+8#нн%.) — /U40,0% (6 %> 15).

G),&+:?## %,,8#(+4)н%# 9<8+ н)52)48#н+ н) +"#н-
./ (%)*н+,&%-#,.+6 %н1+23)&%4н+,&% 3#&+() 52+52%+-
2#"#5&%4н+6 +2&+(%)*н+,&%.%, +,н+4)нн+*+ н) )н)8%># 
,&#2#+&%5н<7 (4%*)&#8'н<7 5)&&#2н+4 (ABC), %,5+8'-
>/#3<7 ,5+2&,3#н)3% (8: +5%,)н%: 9+8% 52% &2)43)7 
.+8#нн+*+ ,/,&)4). C+8/-#нн<# 2#>/8'&)&< ,4%(#&#8'-

,&4/0& +U>н)-%3+6 2+8% ()нн+*+ 5+(7+() 4U.+358#.,н+6 
(%)*н+,&%.# %U#*+ 5+&#н"%)8# (8: 5+4<@#н%: &+-н+,&% 
.8%н%-#,.+*+ +9,8#(+4)н%:, +,+9#нн+ 4U,8/-):7 ,Uн%>-
.+6 -/4,&4%&#8'н+,&'0 ,&)н()2&н<7 &#,&+4.

О(н%3 %> .80-#4<7 4<4+(+4 :48:#&,: /,&)н+48#н%# 
,5#"%1%-#,.%7 ),,+"%)"%6 3#=(/ +52#(#8#нн<3% ABC 
%U.+н.2#&н<3% н+>+8+*%-#,.%3% 1+23)3%. G)52%3#2, 
«,%35&+3 8%н%%/&:=) 4(+8' ,/,&)4н+6 ?#8%» 52+(#-
3+н,&2%2+4)8 4<,+./0 ,5#"%1%-н+,&' (8: 5+42#=(#-
н%6 3#н%,.+4, )U«,%35&+3 5)8'")» — (8: &#н(%н+5)&%6 
%U,%н(2+3) %8%+&%9%)8'н+*+ &2).&). «A%35&+3 +&.2<-
&+6 8)(+н%» -),&+ ),,+"%%2+4)8,: ,U9+8## (%11/>н<3% 
,+,&+:н%:3%, &).%3% .). +,&#+)2&2+> %8% 5+42#=(#-
н%: CJA, *(# 9+8' 3+=#& 9<&' 3#н## 8+.)8%>+4)нн+6. 
M&% ()нн<# ,+*8),/0&,: ,U52#(,&)48#н%:3% +U&+3, -&+ 
7)2).&#2 %U 8+.)8%>)"%: 9+8%, +&2)=)#3<# 5)"%#н&+3 
-#2#> =#,&<, н#,/& 4)=н/0 (%)*н+,&%-#,./0 %н1+2-
3)"%0 [15–17]. A5+,+9н+,&' 5)"%#н&) &+-н+ /.)>)&' н) 
%,&+-н%. 9+8% >)4%,%& +& %нн#24)"%% 5+42#=(#нн+6 
,&2/.&/2< %U,&#5#н% ,+72)нн+,&% 52+52%+2#"#5&%4н<7 
5/&#6.

A2)4н#н%# (%)*н+,&%-#,.+6 &+-н+,&% ,&)н()2&н<7 
.8%н%-#,.%7 &#,&+4 %UABC 4<:4%8+ %7 4>)%3+(+5+8н:-
0?%6 7)2).&#2. ; 2:(# ,8/-)#4, н)52%3#2, 52% 5+42#=-
(#н%% 8)&#2)8'н+*+ 3#н%,.) %8% &#н(%н+5)&%% ,/7+=%-
8%: н)(.+8#нн%.) ,&)н()2&н<# &#,&< (&#,& D).D022#:, 
F#,,)8%, &#,& «.+8#н) 52<*/н)») /=# +98)()8% 4<,+.+6 
-/4,&4%&#8'н+,&'0 %U ,5#"%1%-н+,&'0. ; X&%7 ,%&/)-
"%:7 ABC ,8/=%8%, ,.+2##, 5+(&4#2=()0?%3 %н,&2/-
3#н&+3, 7+&: %U н# 4,#*() 52%4+(%8% .U .)2(%н)8'н+3/ 
/8/-@#н%0 (%)*н+,&%-#,.%7 5+.)>)&#8#6 52% %>+8%2+-
4)нн+3 52%3#н#н%%. О(н).+ .+39%н)"%: ABC ,U.8%н%-
-#,.%3% &#,&)3%, .). 52)4%8+, 52%4+(%8) .U ,&)&%,&%-
-#,.% >н)-%3+3/ 5+4<@#н%0 +9?#6 (%)*н+,&%-#,.+6 
&+-н+,&%, -&+ +&2)>%8+,' 4U /4#8%-#н%% >н)-#н%6 AUC 
(8: .+39%н%2+4)нн<7 3+(#8#6 52% 9+8'@%н,&4# %,,8#-
(+4)нн<7 5)&+8+*%6.

G)%9+8## :2.+ 52#%3/?#,&4+ 3#&+() 52+52%+-
2#"#5&%4н+6 +2&+(%)*н+,&%.% 52+:4%8+,' 52% 5)&+-
8+*%:7, (8: .+&+2<7 ,&)н()2&н<# .8%н%-#,.%# &#,&< 
&2)(%"%+нн+ %3#0& н%>./0 -/4,&4%&#8'н+,&'. M&+, 
4U5#24/0 +-#2#(', ,%н(2+3 %8%+&%9%)8'н+*+ &2).&), *(# 
&#,& О9#2) 5+.)>)8 .2)6н# н%>./0 -/4,&4%&#8'н+,&' 
(10,0%), 4U &+ 42#3: .). «,%35&+3 5)8'")» 4<:48:8-
,: /U85,0% 5)"%#н&+4. AUC (8: 3+(#8% н) +,н+4# ABC 
(0,847) >н)-%&#8'н+ 52#4+,7+(%8+ AUC (8: &#,&) О9#2) 
(0,549). C+7+=): ,%&/)"%: н)980()8),' 52% 5)&+8+*%:7 
5)&#88+1#3+2)8'н+*+ ,/,&)4) (CY[A %U7+н(2+3)8:"%: 
н)(.+8#нн%.)) %U 5+42#=(#н%:7 3#(%)8'н+*+ 3#н%,.), 
*(# 4.80-#н%# ABC 4U(%)*н+,&%-#,.%6 )8*+2%&3 ,/?#-
,&4#нн+ /8/-@)8+ 5+.)>)&#8% AUC.

;)=н<3 ),5#.&+3 :48:#&,: ,5+,+9н+,&' ABC 4<:4-
8:&' 5)&+8+*%0 /U5)"%#н&+4 ,U+&2%")&#8'н<3% 2#>/8'-
&)&)3% ,&)н()2&н<7 .8%н%-#,.%7 &#,&+4. J). 5+.)>)8+ 
%,,8#(+4)н%#, >н)-%&#8'н): (+8: 5)"%#н&+4 (+& 6,5% 52% 
5+42#=(#н%% 8)&#2)8'н+*+ 3#н%,.) (+ 75,0% 52% AQF) 
,UDEF-5+(&4#2=(#нн<3 (%)*н+>+3 %3#8) 5+8+=%&#8'-
н<# ABC н) 1+н# +&2%")&#8'н<7 .8%н%-#,.%7 52+9. M&+ 
5+(-#2.%4)#& 1).&, -&+ ,&)н()2&н<# &#,&<, +,н+4)нн<# 
н) 52+4+.)"%% 9+8% %8% 4<:48#н%% н#,&)9%8'н+,&%, н# 
4,#*() ,5+,+9н< /8+4%&' 4#,' ,5#.&2 5)&+8+*%-#,.%7 
%>3#н#н%6, %8% 3+*/& 9<&' >)&2/(н#н< %>->) 9+8#4+*+ 
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,%н(2+3), 3<@#-н+*+ ,5)>3) %8% н#(+,&)&+-н+6 .++5#-
2)"%% 5)"%#н&). Lн)8%> =#,&+4, ,5+н&)нн+ %,5+8'>/#-
3<7 5)"%#н&+3 (8: +5%,)н%: ,4+%7 +?/?#н%6, 3+=#& 
52#(+,&)4%&' 9+8## &+н./0 %U%н(%4%(/)8%>%2+4)нн/0 
%н1+23)"%0.

C+8/-#нн<# н)3% ()нн<# +Uн#(+,&)&+-н+6 -/4,&4%-
&#8'н+,&% н#.+&+2<7 ,&)н()2&н<7 &#,&+4 (н)52%3#2, 
&#,&+4 н) CJA, &#,&) О9#2), &#,&) \+88#н)) ,+*8),/0&,: 
,U 2#>/8'&)&)3% 2:() 3#&)-)н)8%>+4 %U ,%,&#3)&%-#,.%7 
+9>+2+4, /.)><4)0?%7 н) 4)2%)9#8'н+,&' %7 (%)*н+-
,&%-#,.+6 &+-н+,&% [18,19]. M&+ #?# 2)> 5+(-#2.%4)#& 
н#+97+(%3+,&' 5+%,.) (+5+8н%&#8'н<7 .8%н%-#,.%7 
3)2.#2+4 (8: /8/-@#н%: 5#24%-н+6 (%)*н+,&%.%.

D#&+( 52+52%+2#"#5&%4н+6 +2&+(%)*н+,&%.%, 5+ 
,4+#6 ,/&%, :48:#&,: 2)>4%&%#3 %U,%,&#3)&%>)"%#6 %н&/-
%&%4н+*+ 5+(7+(), .+&+2<6 3н+*%# .8%н%"%,&< %,5+8'-
>/0&, н)980(): >) н#4#29)8'н<3% ,%*н)8)3% 5)"%#н&). 
C2#%3/?#,&4)3% 3#&+() :48:0&,: #*+ н#%н4)>%4н+,&', 
(+,&/5н+,&', +&,/&,&4%# н#+97+(%3+,&% 4U,5#"%)8'н+3 
+9+2/(+4)н%% %U 4+>3+=н+,&' 52%3#н#н%: н#5+,2#(-
,&4#нн+ «/U5+,&#8% 9+8'н+*+», н+ (8: #*+ @%2+.+*+ 4н#-
(2#н%: &2#9/#&,: ,&)н()2&%>)"%: 3#&+(%.% 1%.,)"%% 
%U%н&#252#&)"%% ABC, )U&).=# +9/-#н%# ,5#"%)8%,&+4.

A8#(/#& +&3#&%&' н#.+&+2<# +*2)н%-#н%: ()нн+*+ 
%,,8#(+4)н%:. ;+-5#24<7, 4<9+2.) ,+,&+:8) %,.80-%-
&#8'н+ %> ,5+2&,3#н+4 3/=,.+*+ 5+8), -&+ 3+=#& +*2)-
н%-%4)&' X.,&2)5+8:"%0 2#>/8'&)&+4 н) =#н,./0 5+5/-
8:"%0 %8% 8%", н# >)н%3)0?%7,: ,5+2&+3. ;+-4&+2<7, 
%н&#252#&)"%: ABC, н#,3+&2: н) /,%8%: 5+ ,&)н()2&%-
>)"%%, 3+=#& н#,&% X8#3#н& ,/9_#.&%4%>3). ;-&2#&'%7, 
%,,8#(+4)н%# 1+./,%2+4)8+,' н) н)%9+8## 2),52+,&2)-
н#нн<7 &2)43)7 .+8#нн+*+ ,/,&)4); (8: 2#(.%7 5)&+8+-
*%6 (%)*н+,&%-#,.): "#нн+,&' ABC &2#9/#& ()8'н#6@#-
*+ %>/-#н%:.

B)8'н#6@%# %,,8#(+4)н%: 3+*/& 9<&' н)52)48#н< 
н) 4)8%()"%0 52#(8+=#нн+6 ,%,&#3< ABC н) 9+8## @%-
2+.%7 %U 2)>н++92)>н<7 .+*+2&)7 5)"%#н&+4, %>/-#н%# 
48%:н%: +,&2+&< &2)43< %U /2+4н: 9+8#4+*+ ,%н(2+3) 
н) 7)2).&#2 ABC, )U &).=# н) 2)>2)9+&./ +9/-)0?%7 
52+*2)33 (8: 42)-#6 5+ %,5+8'>+4)н%0 3#&+() 52+-
52%+2#"#5&%4н+6 +2&+(%)*н+,&%.%. F).=# 5#2,5#.&%4-
н<3 52#(,&)48:#&,: %>/-#н%# н#62+1%>%+8+*%-#,.%7 
+,н+4 1+23%2+4)н%: ABC %U%7 ,4:>% ,U"#н&2)8'н<3% 

3#7)н%>3)3% +92)9+&.% 52+52%+2#"#5&%4н+6 %U н+"%-
"#5&%4н+6 %н1+23)"%%.

F#3 н# 3#н##, 5+8/-#нн<# 2#>/8'&)&< /9#(%&#8'н+ 
(#3+н,&2%2/0&, -&+ )н)8%> ,&#2#+&%5н<7 (4%*)&#8'н<7 
5)&&#2н+4 :48:#&,: "#нн<3 (+5+8н#н%#3 .U,&)н()2&н+-
3/ .8%н%-#,.+3/ +9,8#(+4)н%0 ,5+2&,3#н+4 ,U&2)43)-
3% .+8#нн+*+ ,/,&)4). Он 5+>4+8:#& 5+4<,%&' &+-н+,&' 
(%)*н+,&%.%, +,+9#нн+ 52% ,+,&+:н%:7 ,U н%>.+6 -/4-
,&4%&#8'н+,&'0 &2)(%"%+нн<7 &#,&+4, %U3+=#& ,5+,+9-
,&4+4)&' 9+8## 2)нн#3/ %U)(#.4)&н+3/ 4<9+2/ 8#-#9н+6 
&).&%.%.

4А()*Ч,"И, 
D#&+( 52+52%+2#"#5&%4н+6 +2&+(%)*н+,&%.%, +,-

н+4)нн<6 н) )н)8%># ABC, 52+(#3+н,&2%2+4)8 >н)-
-%3/0 (%)*н+,&%-#,./0 %н1+23)&%4н+,&' 52% +9,8#-
(+4)н%% ,5+2&,3#н+4 ,U &2)43)3% .+8#нн+*+ ,/,&)4). 
V,&)н+48#н< ,5#"%1%-#,.%# ABC, ),,+"%%2+4)нн<# 
,U 2)>8%-н<3% 4%()3% 5+42#=(#н%6, &).%# .). «,%3-
5&+3 8%н%%/&:=) 4(+8' ,/,&)4н+6 ?#8%» (8: 3#н%,.+-
5)&%6 %U«,%35&+3 5)8'")» (8: &#н(%н+5)&%6 %U,%н(2+-
3) %8%+&%9%)8'н+*+ &2).&).

C2%3#н#н%# )н)8%>) ABC 5+>4+8:#& ,/?#,&4#нн+ 
5+4<,%&' -/4,&4%&#8'н+,&' (%)*н+,&%.% 2:() 5)&+8+-
*%6, +,+9#нн+ &#7, (8: .+&+2<7 ,&)н()2&н<# .8%н%-#-
,.%# &#,&< +98)()0& н#(+,&)&+-н+6 %н1+23)&%4н+,&'0 
(н)52%3#2, ,%н(2+3 %8%+&%9%)8'н+*+ &2).&), 5)&+8+-
*%% 5)&#88+1#3+2)8'н+*+ ,/,&)4), 5+42#=(#н%: 3#(%-
)8'н+*+ 3#н%,.)). J+39%н%2+4)нн+# %,5+8'>+4)н%# 
,&)н()2&н<7 .8%н%-#,.%7 &#,&+4 %U )н)8%>) ABC +9#-
,5#-%4)#& ,&)&%,&%-#,.% >н)-%3+# 5+4<@#н%# +9?#6 
(%)*н+,&%-#,.+6 &+-н+,&% (8: 9+8'@%н,&4) %,,8#(+-
4)нн<7 5+42#=(#н%6 .+8#нн+*+ ,/,&)4).

D#&+( 52+52%+2#"#5&%4н+6 +2&+(%)*н+,&%.% :4-
8:#&,: "#нн<3 %н,&2/3#н&+3 4U 2/.)7 .8%н%"%,&), 5+-
>4+8:0?%3 4<:48:&' 5)&+8+*%0 ()=# 52% +&2%")&#8'-
н<7 2#>/8'&)&)7 ,&)н()2&н<7 &#,&+4. ;.80-#н%# +"#н.% 
ABC 4U 2/&%нн<6 )8*+2%&3 +9,8#(+4)н%: ,5+2&,3#н+4 
,U &2)43)3% .+8#нн+*+ ,/,&)4) 3+=#& ,5+,+9,&4+4)&' 
+5&%3%>)"%% (%)*н+,&%-#,.+*+ 52+"#,,), ,+.2)?#н%0 
42#3#н% (+ 5+,&)н+4.% &+-н+*+ (%)*н+>) %U4<9+2/ )(#.-
4)&н+6 8#-#9н+6 &).&%.%, -&+ +,+9#нн+ 4)=н+ 4U/,8+4%-
:7 ,5+2&%4н+6 3#(%"%н<.

)ИТ,0АТ50А
1. A)3+68+4 L.A. % (2. D#(%"%н,.%6 A.2%н%н* ; D),,+4+3 A5+2&# // P#-#9н): Y%>./8'&/2) Q A5+2&%4н): D#(%"%н). — 2019. — 

R 1 (149). — A. 21–26.
2. L./8%н%-#4 L.Q. D#&+(+8+*%: 4+,,&)н+48#н%: )&8#&+4 4 >)8# 5+,8# 2)>8%-н<7 &2)43 .+8#н) // Y%>%-#,.): J/8'&/2) Q A5+2&.U— 

2024. — F. 2. — R 2. — A. 26–33.
3. Wall C. et al. Acute sport-related knee injuries // Aust. J. Gen. Pract. — 2023. — F. 52. — R 11. — P. 761–766.
4. Perkins C.A., Willimon S.C. Multiligament Knee Injuries in Young Athletes // Clin. Sports Med. — 2022. — F. 41. — R 4. — P. 611–625.
5. F%3+?#н.+4 ;.;., F%&+4 A.L. E#)9%8%&)"%: 7+..#%,&+4 5+,8# &2)43< .+8#нн+*+ ,/,&)4): ,+42#3#нн<# 5+(7+(< % X11#.&%4н<# 

3#&+(%.%. V2)8',.%6 *+,/()2,&4#нн<6 5#()*+*%-#,.%6 /н%4#2,%&#&. — 2024. — A. 370–374.
6. О,&2+4,.%6 L.[., G+2%н) A.;. Qн1+23)&%4н+,&' %н,&2/3#н&)8'н<7 3#&+(+4 (%)*н+,&%.% +,&#+)2&2+>) .+8#нн<7 ,/,&)4+4 // 

W(2)4++72)н#н%# B)8'н#*+ ;+,&+.). — 2004. — R 1 (9). — A. 8–11.
7. Trunz L.M., Morrison W.B. MRI of the Knee Meniscus // Magn. Reson. Imaging Clin. N. Am. — 2022. — F. 30. — R 2. — P. 307–324.
8. Я3?%.+4 О.G. % (2. D2&-B%)*н+,&%.) Q L2&2+,.+5%: C2% F2)43)7 D#н%,.) J+8#нн+*+ A/,&)4): E)"%+н)8'н+,&' Qн4)>%4н+*+ 

;3#@)&#8',&4) // Z+,5%&)8'н): D#(%"%н) G)/.) Q C2).&%.). — 2024. — F. 7. — R 5. — A. 29–36.
9. a8)9+?%н) ;.G. % (2. a2+н%-#,.): 9+8' % 1/н."%+н)8'н<# н)2/@#н%: 5+,8# )2&2+,.+5%-#,.%7 +5#2)"%6 5+ 5+4+(/ &2)43< 

.+8#нн+*+ ,/,&)4) // A+42#3#нн): E#43)&+8+*%:. — 2023. — F. 17. — R 1. — A. 64–69.
10. Argob C.E. Central Neuropathic Pain // Contin. Minneap. Minn. — 2024. — F. 30. — R 5. — A. 1381–1396.



ВОССТАНОВИТЕЛЬНАЯ МЕДИЦИНА/RESTORATIVE MEDICINE

117Вестник медицинско,о института не/0е0ы2но,о о30азо2ани5 / Том 5, 2ы/уск № 3, 2025

И"3О07А%ИЯ О9 А-ТО0А6 
Cаса.ки+ -ихаил Сергее)ич — ,&)2@%6 н)/-н<6 ,+&2/(н%. 8)9+2)&+2%% 9+8'@%7 ()нн<7 % 52#"%>%+нн+6 4+,-
,&)н+4%&#8'н+6 3#(%"%н< YZ[V ZG\ YD[\ %3. L.Q. [/2н)>:н) YD[L E+,,%%, ORCID: 0009-0003-9383-410X, 
eLIBRARY SPIN-.+(: 1395-3246, AuthorID: 957464.
Шес.ак() Д1и.рий Юрье)ич — ..3.н., >)4#(/0?%6 +&(#8#н%#3 +2&+5#(%% % ,8+=н+6 &2)43< Z[VW D+,.+4,.%6 
J8%н%-#,.%6 G)/-н<6 \#н&2 %3#н% L. A. P+*%н+4) BWD, ORCID: 0000-0002-6271-3108.
Ла3аре)а Gри+а Ад(льI()+а — ..3.н., (+"#н&  .)1#(2< ,5+2&%4н+6 3#(%"%н< % 3#(%"%н,.+6 2#)9%8%&)"%%  
YZLОV ;О C#24<6 DZDV %3. Q.D. A#-#н+4) (A#-#н+4,.%6 Vн%4#2,%&#&), ORCID: 0000-0001-8378-2762, eLIBRARY 
SPIN-.+(: 1410-1297, AuthorID: 364304.
Заб(р()а 5ик.(ри, Алекса+др()+а — (.3.н., (+"#н&, ,&)2@%6 н)/-н<6 ,+&2/(н%. 8)9+2)&+2%% 9+8'@%7 ()нн<7 % 
52#"%>%+нн+6 4+,,&)н+4%&#8'н+6 3#(%"%н< YZ[V ZG\ YD[\ %3. L.Q. [/2н)>:н) YD[L E+,,%%; 52+1#,,+2 .)1#-
(2< ,5+2&%4н+6 3#(%"%н< % 3#(%"%н,.+6 2#)9%8%&)"%% YZLОV ;О C#24<6 DZDV %3. Q.D. A#-#н+4) (A#-#н+4-
,.%6 Vн%4#2,%&#&), ORCID: 0000-0002-1448-3942, eLIBRARY SPIN-.+(: 5969-8486, AuthorID: 683150.
Апрышк( Ольга Mд4ард()+а — н)/-н<6 ,+&2/(н%. 8)9+2)&+2%% 9+8'@%7 ()нн<7 % 52#"%>%+нн+6 4+,,&)н+4%&#8'-
н+6 3#(%"%н< YZ[V ZG\ YD[\ %3. L.Q. [/2н)>:н) YD[L E+,,%%, ORCID: 0009-0001-3885-1551, eLIBRARY SPIN-
.+(: 9635-4776.
B4с.()(й. 5асилий Gг(ре)ич — (.3.н., 2/.+4+(%&#8' +&(#8) .8%н%-#,.+6 % 2)(%)"%+нн+6 3#(%"%н< YZ[V ZG\ 
YD[\ %3. L.Q. [/2н)>:н) YD[L E+,,%%,  ORCID: 0000-0003-3396-5813, eLIBRARY SPIN-.+(: 2079-1027, AuthorID: 
1025973

А-ТО0/(ИY -()А2
Cаса.ки+ -.С., Апрышк( О.M. — ,9+2 3)&#2%)8), +9+9?#н%# ()нн<7
Шес.ак() Д.Ю. — .+н"#5"%: % (%>)6н %,,8#(+4)н%:, )н)8%> % ,%,&#3)&%>)"%: ()нн<7
Ла3аре)а G.А., Заб(р()а 5.А. — )н)8%> 8%&#2)&/2<, ,9+2 % +92)9+&.) 3)&#2%)8), 2#().&%2+4)н%# ,&)&'%
B4с.()(й. 5.G. — 1+23%2+4)н%# ,&2)&#*%% н)/-н+6 2)9+&<, н)5%,)н%# % .+22#.&%2+4.) %&+*+4+6 2#()."%% &#.,&) 
,&)&'%

И"3О07И0О-А""О, /ОZ)А/И, "А 159)И(А%И*: )4&+2< 5+8/-%8% 5%,'3#нн+# ,+*8),%# 5)"%#н&+4 н) 
5/98%.)"%0 3#(%"%н,.%7 ()нн<7 % 1+&+*2)1%6.

/ООТ-,Т/Т-И, 10И"%И1А7 [ТИ(И: L4&+2< >):48:0&, -&+ 4,# 52+"#(/2<, +5%,)нн<# 4 ()нн+6 ,&)&'#, ,++&4#&-
,&4/0& X&%-#,.%3 ,&)н()2&)3 /-2#=(#н%6, 52+4+(%4@%7 %,,8#(+4)н%#, % ,++&4#&,&4/0& a#8',%н.,.+6 (#.8)2)"%% 4 
2#()."%% 2024 *. C2+&+.+8 %,,8#(+4)н%: +(+92#н P+.)8'н<3 X&%-#,.%3 .+3%&#&+3  YZ[V ZG\ YD[\ %3. L.Q. [/2н)-
>:н) YD[L E+,,%%, 52+&+.+8 R 112 +& 18 (#.)92: 2024U*.

BОСТУBGЛА:      06.06.2025
B2GPQТА BОСЛR 2RЦRPЗG2О5АPGQ:  26.07.2025
ОBУБЛGCО5АPА:      22.09.2025

11. Meeus M., Nijs J. Central sensitization: a biopsychosocial explanation for chronic widespread pain in patients with Tbromyalgia and chronic 
fatigue syndrome // Clin. Rheumatol. — 2007. — F. 26. — R 4. — P. 465–473.

12. Carmody S. et al. Knee pain and function in retired male intercounty GAA players: an exploratory study // Ir. J. Med. Sci. — 2025. —  
F. 194. — R 1. — P. 147–155.

13. Everhart J.S. et al. Pain perception and coping strategies in^uence early outcomes following knee surgery in athletes // J. Sci. Med. Sport. U— 
2020. — F. 23. — R 1. — A. 100–104.

14. J),)&.%н D.A. [)>) ()нн<7 3#&+(+4 +2&+(%)*н+,&%.% 5)"%#н&+4 , &2)43)3% % >)9+8#4)н%:3% +5+2н+-(4%*)&#8'н+*+ )55)2)&).
15. J)2#4) G.L. [)8)н,-F2#н%н* B8: E)>4%&%: C2+52%+"#5"%% V Y/&9+8%,&+4 ; ;+,,&)н+4%&#8'н+3 C#2%+(# C+,8# F2)43 Q О5#-

2)"%6 G) G%=н%7 J+н#-н+,&:7 // A+42#3#нн<# ;+52+,< [%+3#(%"%н<. — 2021. — F. 5. — R 4 (17).
16. Ager A.L. et al. Ebects of elastic kinesiology taping on shoulder proprioception: a systematic review // Braz. J. Phys. Ser. — 2023. —  

Vol. 27. — R 3. — P. 100514.
17. Courtney C.A. et al. Enhanced proprioceptive acuity at the knee in the competitive athlete // J. Orthop. Sports Phys. Ser. — 2013. —  

F. 43. — R 6. — P. 422–426.
18. Décary S. et al. Diagnostic validity of physical examination tests for common knee disorders: An overview of systematic reviews and meta-

analysis // Phys. Ser. Sport. — 2017. — F. 23. — A. 143–155.
19. Sokal P.A. et al. Se diagnostic accuracy of clinical tests for anterior cruciate ligament tears are comparable but the Lachman test has been 

previously overestimated: a systematic review and metacanalysis // Knee Surg. Sports Traumatol. Arthrosc. — 2022. — F. 30. — R 10. —  
P. 3287–3303.


