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• ?@>A;V4:C9B5, I>1 ;V6:> 48B8=8 =5 1C;0 70=04B> <'S:8<. 
�450;P=89 20@V0=B - >@B>?548G=89 <0B@0F.  

!5 2V4:;0409B5 ;V:C20==S - A:>;V>7 G8 V=HV ?>@CH5==S ?>AB028 
A0<>ABV9=> =5 <8=0RBP. 
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'�� 61:615.8:617.581:616.831-009.11 
%<8@=>20 ".�.1, ,:C@C?V9 ".�.2 
14>F5=B, :0=4. <54. =0C:, 4>F5=B, �=V?@>?5B@>2AP:89 45@602=89 

<548G=89 C=V25@A8B5B 
20A?V@0=B, �=V?@>?5B@>2AP:89 45@602=89 <548G=89 C=V25@A8B5B 

%&$'�&'$!� &� ('!�*�"!��Ь!� #"$',�!!/ 

' �'�Ь,"�" ' %'��"�� ' #�*�Є!&�� 

�  "��"��  �!%'�Ь&"  � �!� !��� 
"4=8< 7 =0A;V4:V2 <>7:>2>3> V=AC;PBC <>65 1CB8 ABV9:5 ?>@CH5==S 

DC=:FV9 =86=P>W :V=FV2:8, I> 7=0G=> >1<56Cє 68BBє4VS;P=VABP 9 
=530B82=> 2?;820B8 =0 S:VABP 68BBS ?0FVє=BV2 [14]. #>@CH5==S =5@2>2>W 
B@>DV:8, <9S7>20 0B@>DVS, 7=865==S <9S7>2>W A8;8 =0 AB>@>=V C@065==S, 
0A8<5B@8G=0 E>40 B0 7=865==S 7030;P=>W 0:B82=>ABV C ?0FVє=BV2 ?VA;S 
V=AC;PBC <>6CBP 1CB8 ?@8G8=>R @>728B:C >AB5>?>@>7C :VAB>: =86=P>W 
:V=FV2:8, 7>:@5<0 AB53=>2>W :VAB:8 [4, 7]. �>A;V4=8:8 @>73;S40RBP 
<>6;82VABP 2@0EC20==S ?5@5=5A5=>3> 2 0=0<=57V V=AC;PBC S: D0:B>@0 
@878:C ?5@5;><C AB53=0 =0 C@065=V9 :V=FV2FV 2=0A;V4>: 7=865==S 
<V=5@0;P=>W IV;P=>ABV :VAB>: ( -�) [19]. �>40B:>289 @878: ?5@5;><V2 
>?>@=8E G0AB8= A:5;5B0, >A>1;82> ?@>:A8<0;P=>3> 2V44V;C AB53=>2>W 
:VAB:8 (#�%), 0A>FVRєBPAS 7 206:>R V=20;V4870FVєR, 28A>:>R 
A<5@B=VABR ?0FVє=BV2 V 7=0G=8< 206:8< DV=0=A>28< BS30@5< 4;S 
=0FV>=0;P=>W A8AB5<8 >E>@>=8 74>@>2'S [3, 17]. 

!0S2=V =5@2>2>-<9S7>2V ?>@CH5==S C ?0FVє=BV2 ?VA;S V=AC;PBC 
<>6CBP =530B82=> 2?;820B8 =0 2V4=>2;5==S <>B>@=8E DC=:FV9, 
740B=VABP 4> A0<>>1A;C3>2C20==S ?VA;S ?5@5;><C AB53=0 [8]. "A>1;828E 
A:;04=>IV2 28:;8:0RBP ?8B0==S 2@0EC20==S @CE>28E =0A;V4:V2 
<>7:>2>3> V=AC;PBC ?V4 G0A ?;0=C20==S @501V;VB0FVW C ?0FVє=BV2 ?VA;S 
?5@5;><V2 #�% [21].   

� V=H>3> 1>:C, 71V;PH5==S 25@B8:0;P=>W 0:B82=>ABV B0 >AP>28E 
=020=B065=P 70 C<>28 ?>@CH5==S 1V><5E0=V:8 @CEV2 ?@8 V=AC;PBV <>65 
=530B82=> 2?;8=CB8 =0 AB0= 25;8:8E AC3;>1V2 =86=P>W :V=FV2:8, 7>:@5<0 
:C;PH>2>3> AC3;>1C (�%). �0 40=8<8 4>A;V465=P C 51 % ?0FVє=BV2 ?VA;S 
V=AC;PBC, S:V A:0@68;8AP =0 1>;V C =86=V9 :V=FV2FV, 28S28;8 >7=0:8 
>AB5>0@B@>7C �% [12]. �@V< B>3>, ?>B@51Cє 2@0EC20==S =530B82=89 2?;82 
D0:B>@C =04<V@=>W 2038 BV;0 C B0:8E ?0FVє=BV2 [5]. 

&0:8< G8=><, 70;8H0єBPAS =5 282G5=8< 2?;82 ?>@CH5=P AB@C:BC@8 
V DC=:FVW =86=P>W :V=FV2:8 B0 >1<565=P 0:B82=>ABV C ?0FVє=BV2 ?VA;S 
V=AC;PBC =0 AB0= #�% B0 �%. 

 5B0 4>A;V465==O. �AB0=>2;5==S 2?;82C ?>@CH5=P 
DC=:FV>=C20==S C ?0FVє=BV2 7 =0A;V4:0<8 <>7:>2>3> V=AC;PBC =0 
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AB@C:BC@C ?@>:A8<0;P=>3> 2V44V;C AB53=0 B0 ?>@CH5==S DC=:FVW 
:C;PH>2>3> AC3;>1C. 

 0B5@V0; V <5B>48 4>A;V465==O. �>A;V465==S 1C;> ?@>2545=> 2 
420 5B0?8 ?@>BS3>< 2020-2021 @@. =0 107V �# «"1;0A=0 :;V=VG=0 ;V:0@=S 
2V4=>2=>3> ;V:C20==S B0 4V03=>AB8:8 7 >1;0A=8< F5=B@>< ?;0=C20==S 
AV<9W B0 @5?@>4C:FVW ;R48=8, <548G=>W 35=5B8:8 #>;B02AP:>W >1;0A=>W 
@048». �@8B5@Vє< 2:;RG5==S ?0FVє=BV2 1C;8 28?04:8 3>AB@>3> 
?>@CH5==S <>7:>2>3> :@>2>>1V3C 7 35<V?;53VєR 2 0=0<=57V B0 
?V4?8A0==S V=D>@<>20=>W 73>48. #@>BS3>< ?5@H>3> 5B0?C ?@>2>482AS 
A:@8=V=3, ?V4 G0A S:>3> 1C;> >1AB565=> 94 ?0FVє=B0. #VA;S 70AB>AC20==S 
:@8B5@VW2 28:;RG5==S 7 4>A;V465==S 281C;8 7 ?0FVє=BV2, 7 =8E 3 <0;8 
28@065=V ABC?5=V @CE>28E ?>@CH5=P =86=P>W :V=FV2:8 (4 10;8 70 
Chedoke-McMaster Stroke Assessment (CMSA), 2 3 CH:>465==S �% 2 
0=0<=57V, 1 3 A8AB5<=5 70?0;P=5 70E2>@R20==S A?>;CG=>W B:0=8=8 7 
C@065==S< �%, 1 3 @V25=P :>=VB82=8E DC=:FV9 70  >=@50;PAP:>R 
H:0;>R ( >%�) <5=H5 26 10;V2. �0 @57C;PB0B0<8 A:@8=V=3C C 4@C3><C 
5B0?V 4>A;V465==S ?@89=S;> CG0ABP 87 ?0FVє=BV2. #0FVє=BV2 1C;> 
@>7?>4V;5=> =0 4 3@C?8 2V4?>2V4=> 4> @57C;PB0BV2 :><?9RB5@=>W 
B><>3@0DVW :C;PH>28E AC3;>1V2 B0 ?@>:A8<0;P=>3> 2V44V;C AB53=0: 4> 1 
3@C?8 C2V9H;8 25 ?0FVє=BV2, I> <0;8 >7=0:8 >AB5>0@B@>7C �% ("�), 4> 2 
3 20 ?0FVє=BV2 7 >7=0:0<8 7=865==S <V=5@0;P=>W IV;P=>ABV #�%, 4> 3 3 
12 ?0FVє=BV2 7 >7=0:0<8 "� B0 7=865==S <V=5@0;P=>W IV;P=>ABV #�% 
(<5=H5 1000 HU (70 H:0;>R �0C=ADV;40), 4> 4 3 30 ?0FVє=BV2 157 >7=0: 
"� B0 7=865==S  -� #�%. 

�AV< ?0FVє=B0< ?@>2>48;>AP 0=B@>?><5B@8G=5 4>A;V465==S, 70 
@57C;PB0B0<8 S:>3> @>7@0E>2C202AS V=45:A <0A8 BV;0 (� &) [1]. 
"FV=R20;8 @V25=P 1>;R C :V=FV2FV 70 2V7C0;P=>-0=0;>3>2>R H:0;>R 
(��,) [18], A8;C <9S7V2 =86=VE :V=FV2>: 70 <0=C0;P=>-<9S7>28< B5AB>< 
(  &) [13], >1AS3 @CEV2 C AC3;>10E =86=VE :V=FV2>: <5B>4>< 
3>=V><5B@VW [1], AB0= <>B>@=8E DC=:FV9 70 CMSA [16], ?>@CH5==S 
@V2=>2038 70 V=45:A>< �5@30 [11] B0 B5AB>< &V=5BBV, @V25=P @CE;82>ABV 70 
B5AB>< «�AB0=P B0 948» [10], :0@4V>@5A?V@0B>@=C 28B@820;VABP 70 6-
E28;8==8< B5AB>< (6&)), H284:VABP E>4P18 70 B5AB>< 7 10-<5B@>2>R 
E>4P1>R (10 )) [6], @V25=P :>3=VB82=>W DC=:FVW 70  >%� [15], 
:><?9RB5@=C B><>3@0DVR �% B><>3@0DV Siemens SOMATOM Perspective 
(!V<5GG8=0) 2AB0=>2;R20;8 IV;P=VABP :VAB:>2>W B:0=8=8 70 H:0;>R 
�0C=ADV;40 [9]. 

%B0B8AB8G=C >1@>1:C 40=8E 74V9A=R20;8 7 28:>@8AB0==S< ?0:5BC 
;VF5=7V9=>W ?@>3@0<8 STATISTICA (6.1, =><5@ AGAR909E415822FA) 
[2].  
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$57C;ьB0B8 4>A;V465==O. �AV 5B0?8 4>A;V465==S ?@>9H;8 87 
?0FVє=BV2, A5@54=V9 2V: S:8E A:;02 64,1±7,8 @>:V2 (<V=V<0;P=89 2V: 3 49, 
<0:A8<0;P=89 3 81 @V:), 7 =8E 45 (51,7%) G>;>2V:V2, 42 (48,3%) 6V=>:. 
%5@54 ?0FVє=BV2 7 =0A;V4:0<8 <>7:>2>3> V=AC;PBC 2 42,5% 7CAB@VG02AS 
0@B@>7 �%, 2 36,8% - 7=865==S  -� 2 #�%. 

�0 @57C;PB0B0<8 A:@8=V=3C 1C;> ?@>2545=> 0=0;V7 3@C? =0 
>4=>@V4=VABP I>4> AB0BV, 2V:C, AB0=C :>3=VB82=8E DC=:FVW ?0FVє=BV2 B0 
G0A><, I> <8=C2, ?VA;S <>7:>2>3> V=AC;PBC, S:89 2:0702 =0 2V4ACB=VABP 
AB0B8AB8G=> 7=0G8<8E 2V4<V==>AB59 70 >1@0=8<8 ?>:07=8:0<8 (@>0,05). 
#>@V2=S==S 0=B@>?><5B@8G=8E ?>:07=8:V2 2 3@C?0E 2:070;> =0 =0S2=VABP 
2V4<V==>AB59 <V6 203>R B0 � &, S:V 1C;8 AB0B8AB8G=> 7=0G8<> =86G8<8 
C ?@54AB02=8:V2 2 3@C?8 ?>@V2=S=> 7 ?0FVє=B0<8 1 3@C?8 (@<0,05).  

(0:B>@0<8 @>7?>4V;C ?0FVє=BV2 =0 3@C?8 A?>AB5@565==S 1C;8 
=0S2=VABP 4535=5@0B82=8E >7=0: C �% B0  -� C #�%. �0 40=8<8 
:><?9RB5@=>W B><>3@0DVW 1C;> 2AB0=>2;5=>, I>  -� C #�% 2 2 B0 3 
3@C?0E AB0B8AB8G=> 7=0G8<> 1C;0 =86G>R V AB0=>28;0 895,2±47,1 HU B0 
929,3±29,8 HU ?@>B8 1184,1±110,6 HU C ?@54AB02=8:V2 4 3@C?, 
2V4?>2V4=> (@<0,05). #@8=F8?>28< є 9 B5, I> IV;P=VABP C 1 3@C?V 1C;0 
=0928I>R V AB0=>28;0 1244,2±51,6 HU (@<0,05). 

�>A;V465==S DC=:FV9 �% 2:070;> =0 =09=86GV ?>:07=8:8 A8;8 
<9S7V2 2 3 3@C?V A?>AB5@565==S, 7>:@5<0 738=0GV2 AB53=0, @>738=0GV2 
3><V;:8, 738=0GV2 AB>?8 (B01;. 1). &0:>6 A8;0 <9S7V2 =86=P>W :V=FV2:8 
1C;0 =86G>R 9 C ?@54AB02=8:V2 2 3@C?8 ?>@V2=S=> V7 ?0FVє=B0<8 1 B0 4 
3@C?.  #@>B5, 0=0;V7 >1AS3C @CEV2 C �% ?>:0702, I> =091V;PH8<8 
>1<565==S 1C;8 A0<5 2 1 B0 3 3@C?0E A?>AB5@565==S, :@V< 25;8G8=8 
2V42545==S C 2 3@C?V A?>AB5@565==S, S:0 =5 2V4@V7=S;0AP 2V4 1 3@C?8. 

&01;8FS 1. $57C;PB0B8 4>A;V465==S A8;8 <9S7V2 =86=P>W :V=FV2:8 B0 
>1AS3C @CEV2 C :C;PH>2><C AC3;>1V =0 1>FV CH:>465==S 
#>:07=8: �@C?8 ?>@V2=S==S 

1 (n=25) 2 (n=20) 3 (n=12) 4 (n=30) 

  & 

L2 4,72±0,46 3,95±0,22* 3,75±0,45*1  4,70±0,53 
L3 4,84±0,37 4,55±0,51* 4,25±0,45*1 4,77±0,43 
L4 4,08±0,64 3,15±0,37* 3,17±0,39* 4,17±0,67 
L5 4,44±0,51 4,05±0,22* 4,17±0,39* 4,43±0,57 
S1 4,48±0,51 4,50±0,51 4,00±0,01*1 4,53±0,51 
S2 4,76±0,44 4,10±0,31* 3,92±0,67* 4,77±0,43 

�38=0==S C �%, ° 92,8±10,52 105,2±3,8 76,1±8,8*1 111,1±4,8 
$>738=0==S C �%, ° 19,7±3,42 22,4±2,2 10,2±4,3*1 25,5±3,2 
�V42545==S C �%, ° 25,4±3,6 26,4±6,4 18,2±3,63 34,4±6,5 
#@82545==S C �%, ° 20,4±2,82 24,6±2,5 13,7±2,53 24,8±2,4 
%C?V=0FVS C �%, ° 43,6±3,42 46,6±1,8 37,8±3,93 44,7±1,5 
#@>=0FVS C �%, ° 35,0±2,52 42,1±3,0 30,1±3,13 40,8±2,3 
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#@8<VB:8: *3 AB0B8AB8G=0 7=0G8<0 @V7=8FS (@<0,05) 7 1 B0  4 
3@C?0<8; 1 3 @<0,05 <V6 2 B0 3 3@C?0<8; 2 3 @<0,05 <V6 1 3@C?>R B0 
V=H8<8; 3 3 @<0,05 <V6 3 3@C?>R B0 V=H8<8 3@C?0<8; L 2-5, S 1-2 3 
<9S7>2V 3@C?8 2V4?>2V4=> 4> A?8=><>7:>28E A53<5=BV2. 

�?@>4>26 4>A;V465==S 1C;> 2AB0=>2;5=> 2?;82 >1@0=8E D0:B>@V2, 
I> AB0;8 >A=>2>R 4;S @>7?>4V;C ?0FVє=BV2 2 3@C?8 A?>AB5@565==S, =0 
?>:07=8:8 @CE>28E DC=:FV9, AB0B8G=>W B0 48=0<VG=>W @V2=>2038. &0:, 
=09=86G0 AB04VS @CE>2>3> 2V4=>2;5==S 70 CMSA 1C;0 70DV:A>20=0 2 3 
3@C?V A?>AB5@565==S. #@8=F8?>2> 9 B5, I> 25;8G8=0 @CE>28E DC=:FV9 
70 CMSA C 2 3@C?V 1C;0  1V;PH>R, =V6 C 3 3@C?V, 0;5 =86G>R 2V4 1 B0 4 
3@C? (B01;. 2).  

!091V;PH5 ?>@CH5==S AB0B8G=>W @V2=>2038 1C;> 70DV:A>20=> C 2 
3@C?V, 0 =09=86G89 @V25=P 48=0<VG=>W @V2=>2038 3 C 3 3@C?V 
A?>AB5@565==S. �5;8G8=0 B5ABC TUG 2:070;0 =0 =0S2=VABP 7=865=>W 
<>1V;P=>ABV B0 ?V428I5=>3> @878:C ?04V==S C ?@54AB02=8:V2 2 B0 3 3@C?. 

&01;8FS 3. $57C;PB0B8 4>A;V465==S @CE>28E DC=:FV9 

#>:07=8: �@C?8 ?>@V2=S==S 
1 (n=25) 2 (n=20) 3 (n=12) 4 (n=30) 

TUG, A 13,4±2,5 20,8±5,51 24,3±3,0* 14,4±3,3 
&V=5BBV, 
10;8 

� 11,5±0,7 8,9±0,91 8,3±0,7* 10,9±0,9 
� 27,5±0,9 24,9±1,02 24,3±0,92 26,9±1,1 

CMSA, 10;8 6,20±0,65 5,75±0,72 5,33±0,49* 6,17±0,70 
�=45:A �5@30, 10;8 53,1±2,41 48,2±2,422 49,5±3,012 54,3±1,76 
6&), < 291,1±24,9 224,9±15,51 215,2±14,4* 287,7±46,5 
10 ), </A 0,99±0,17 0,68±0,061 0,62±0,04* 0,98±0,23 
#@8<VB:8: * - @<0,05 3 <V6 3 B0 V=H8<8 3@C?0<8, 1 - @<0,05 3 <V6 2 

B0 V=H8<8 3@C?0<8; 2 - @<0,05 3 <V6 2 B0 3 B0 V=H8<8 3@C?0<8. � 3 
48=0<VG=0 @V2=>2030, � 3 7030;P=0 >FV=:0. 

�0=V B01;. 3 2:07CRBP =0 7=0G=V ?>@CH5==S <>1V;P=>ABV A0<5 C 
?@54AB02=8:V2 2 B0 3 3@C? A?>AB5@565==S, I> ?@872>48BP 9 4> 7=865==S 
H284:>ABV E>4P18 B0 7030;P=>W 28B@820;>ABV. #@8 FP><C, 725@B0є =0 A515 
C203C 2V4ACB=VABP AB0B8AB8G=> 7=0G8<>W @V7=8FV C @CE>28E DC=:FVSE 1 B0 
4 3@C? A?>AB5@565==S. 

�8A=>2:8. ' ?0FVє=BV2 7 =0A;V4:0<8 <>7:>2>3> V=AC;PBC B0 
:>:A0@B@>7>< =5 482;SG8AP =0 7=865==S >1AS3C @CEV2 C �% 1C;8 
AB0B8AB8G=> 7=0G8<> 71V;PH5=8<8 IV;P=VABP #�%, H284:VABP B0 
4>268=0 E>4P18, 7030;P=0 <>1V;P=VABP. *5 4>2>48BP, I> 70 C<>28 
?>@CH5==S =5@2>2>-<9S7>2>3> 70157?5G5==S B0 :>=B@>;R @CEV2 C 
?0FVє=BV2 7 =0A;V4:0<8 <>7:>2>3> V=AC;PBC 0@B@>7 �% <>65 1CB8 =5 
ABV;P:8 =0A;V4:>< =04<V@=>W 2038, A:V;P:8 >AP>28E =020=B065=P =0 D>=V 
?>@CH5=P 1V><5E0=V:8 @CEV2 C AC3;>1V. !091V;PH 28@065=8<8 @CE>2V 
@>7;048 1C;8 2 3@C?V ?0FVє=BV2, C S:8E ?>є4=C20;8AP >7=0:8 0@B@>7C B0 
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7=865==S  -�, I> ?@>S2;S;>AP ?>@CH5==S< A8;8 <9S7V2 =86=P>W 
:V=FV2:8, >1<565==S< @CEV2 C �%, V, S: =0A;V4>:, 7=0G=8<8 
>1<565==S<8 <>1V;P=>ABV, 7=865==S< H284:>ABV E>4P18 B0 7030;P=>W 
28B@820;>ABV. 

%?8A>: 28:>@8AB0=8E 465@5; 
1. �1@0<>2 �. �., �;0?GC: �. �., !5E0=528G ". �., B0 V=. (V78G=0 

@501V;VB0FVS, A?>@B82=0 <548F8=0. �=V?@>?5B@>2AP:, �C@D>=4, 2014. 
455 A. 

2. �>;>20=>20 �. �., �є;V:>20 �. �., �SE>20 !. ". "A=>28 <548G=>W 
AB0B8AB8:8. #>;B020: ��!�' «' %�», 2017. 113 A. 

3. �C10G ". �., �@83>@є20 !. �. #>:07=8:8 12-<VASG=>W ;5B0;P=>ABV 
C E2>@8E 7 ?5@5;><>< ?@>:A8<0;P=>3> 2V44V;C AB53=>2>W :VAB:8. Science 

Review. 2020. № 6 (33). %. 8-13. DOI: 10.31435/rsglobal_sr/30092020/7187.  
4. �3=0BPє2 ".  ., #>;V2>40 ".  ., &C@G8=  . �., Є@<>;5=:> &. "., 

#@CBVS= &. �. �;V=VG=V @5:><5=40FVW 7 4V03=>AB8:8, ?@>DV;0:B8:8 B0 
;V:C20==S >AB5>?>@>7C. �VA=8: <>@Aь:>W <548F8=8. 2019. № 3 (84). %. 283
38.  

5. �>A:CB>2 ". Є., �C@SB0 ". �., +5@:0A>20 �. �. �?;82 >68@V==S 
=0 AB@C:BC@C >AB5>0@B@>7C 25;8:8E AC3;>1V2 =86=P>W :V=FV2:8.  548G=V 
?5@A?5:B828. 2017. № 22 (2). %. 52359. DOI: 10.26641/2307-
0404.2017.2.109828. 
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40=>3> 2V44V;C H;C=:>2>-:8H:>2>3> B@0:BC є: V=D5:FVW, 2V@CA=V B0 
?0@078B0@=V 70E2>@R20==S, =5@2>2>-<9S7>25 ?5@5=0?@C65==S, 7<V=0 
B>=CAC 6>2G=>3> <VEC@0 B0 6>2G>282V4=8E H;SEV2, 3V?>48=0<VS, 7AC28 
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?@>B8A?@S<>20=8E =0?@S<:V2 >15@B0==S. #@02>A?@S<>20=89 2?;82 
?@872>482 4> 7=865==S 29S7:>ABV 6>2GV 2 C<>20E in vitro <0:A8<0;P=> 3 
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28A>:89 @878: B@02<. #@8 @CE0E =0 25;8:8E H284:>ABSE, 7<V=V =0?@S<:C 
B0 7VB:=5==SE 7 V=H8<8 3@02FS<8, 7>:@5<0 7 28:>@8AB0==S< E>:59=>W 
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"4=5 7 =09=>2VH8E 4>A;V465=P, >?C1;V:>20=5 C 6C@=0;V "Physical 
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4;S ;V:C20==S @>7@82C <5=VA:C. �>A;V465==S ?>:070;>, I> ?0FVє=B8, S:V 
>B@8<C20;8 DV78G=C B5@0?VR, ?>25@B0;8AS 4> 728G09=8E DV78G=8E 
70=SBP H284H5, =V6 BV, S:V >B@8<C20;8 ;8H5 AB0=40@B=C <548G=C 
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=0C:>2>W B0 <5B>48G=>W ;VB5@0BC@8, C7030;P=5==S B0 A8AB5<0B870FVS 
�=B5@=5B 465@5;. 

$57C;ьB0B8 4>A;V465==O. ' =0HV9 :@0W=V ?5B;V TRX 7'S28;8AS 
2V4=>A=> =5402=> V BV;P:8 =018@0RBP >15@BV2 ?>?C;S@=>ABV. 
!091;86G8< G0A>< 2>=8 =015@CBP A2>3> <0:A8<0;P=>3> ?>H8@5==S, 0 
:>65= ?@>D5AV>=0;, ;R18B5;P 01> =>20G>: 28?@>1Cє =0 A>1V FR =>28=:C 
[2, 7]. 

#>2=5 =09<5=C20==S 2?@02 7 ?V42VA=8<8 @5<5=S<8-TRX Total Body 
Resistance - F5 B@5=C20==S 7 2;0A=>R 203>R 7 28:>@8AB0==S< ?V42VA=8E 
AB@>? (?5B5;P). �W 70A=>2=8:>< є <>@AP:89 ?VE>B8=5FP $5=4V )5B@V:A. �V= 
AB2>@82 WW 2 1990 @>FV 7 <5B>R ?V4B@8<:8 DV78G=>W D>@<8 2 C<>20E 
2V4ACB=>ABV 1C4P-S:8E B@5=065@V2. %?>G0B:C 2V= 28:>@8AB>2C202 
728G09=V ?0@0HCB=V AB@>?8, 0 ?>BV< A8AB5<0 24>A:>=0;8;0AS V 1C;0 
70?@>?>=>20=0 DVB=5A - V=4CAB@VW, 45 AB0;0 =018@0B8 >15@BV2 7 25;8:>R 
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H284:VABR. TRX ?5B;S S2;Sє A>1>R 42V AB@>?8, >1'є4=0=V <V6 A>1>R V 
70:@V?;5=V =0 ?52=V9 28A>BV [2, 6]. 

�><?0:B=89 V 5D5:B82=89, TRX B@5=065@ 7 A0<>3> ?>G0B:C 1C2 
GC4>2> ?@89=SB89 V ;R18B5;S<8 DVB=5AC V A?>@B82=8<8 ?@>D5AV>=0;0<8 
5;VB0@=>3> @V2=S [4]. 

"A=>2=0 2V4<VB=0 >A>1;82VABP @>1>B8 7 ?5B;S<8 TRX ?>;S30є 2 
B><C, I> >?>@0 =0 @C:>SB:8 7 ;S<:0<8 є =5 AB01V;P=>R, B><C 4;S 
CB@8<0==S @V2=>2038 V 715@565==S ?@028;P=>W B5E=V:8 28:>=0==S 2?@02 
2:;RG0єBPAS 2 @>1>BC 1V;PH5 G8A;> <'S7V2, >A>1;82> 4@V1=8E V 3;81>:8E 
<'S7V2-AB01V;V70B>@V2, 2V4?>2V40;P=8E 70 ?@028;P=5 ?>;>65==S ;0=>: BV;0 
2V4=>A=> >4=0 >4=>W [1, 3, 5]. 

&@5=C20==S 7 TRX ?5B;S<8 FV:02V V 5D5:B82=V, A0<5 B><C >AB0==V< 
G0A>< F5 AB0;> ?>?C;S@=8< =0 ':@0W=V. ' B@5=C20==SE 7 ?V42VA=8<8 
?5B;S<8 2 S:>ABV >A=>2=>3> =020=B065==S 28:>@8AB>2CєBPAS 2030 
2;0A=>3> BV;0, B><C =5 ?>B@V1=V =VS:V 4>40B:>2V >1BS65==S. �0 1060==S< 
- FV B@5=C20==S <>6=0 CA:;04=8B8 01> ?>;53H8B8, 71V;PH82H8 :V;P:VABP 
?V4E>4V2, 7<5=H82H8 V=B5@20;8 2V4?>G8=:C, 71V;PH82H8 0<?;VBC4C 
@CEC [5, 7]. 

�?@028 7 ?V42VA=8<8 @5<5=S<8 є 4C65 ?>H8@5=8<8 A5@54 1030BP>E 
ACG0A=8E ?@>3@0<. &0: A0<> 28:>@8AB>2CRBP 2 B@5=C20==SE ?@>D5AV9=V 
A?>@BA<5=8 ?@0:B8G=> 2 1C4P-S:><C 284V A?>@BC, 2 B><C G8A;V DCB1>;V, 
10A:5B1>;V, є48=>1>@AB20E, 206:>W 0B;5B8:8 V ?;020==V. ' 2AVE :@0W=0E 
2?@028 7 ?V42VA=8<8 ?5B;S<8 28:>@8AB>2CRBPAS 2 S:>ABV 4>?>2=5==S 4> 
?@>3@0< A8;>2>W V 7030;P=>W DV78G=>W ?V43>B>2:8, V 4;S FP>3> є 206;820 
?@8G8=0: B@5=C20==S 7 ?V42VA=8<8 @5<5=S<8 C=V:0;P=8< G8=>< 
@>72820RBP @V2=>203C, 4>72>;SRG8 0B;5BC ?>ABV9=> 24>A:>=0;R20B8 
A:;04=V @CE>2V =028G:8. /:I> =02G8B8AS 02B><0B8G=> AB01V;V7C20B8 
A5@54=R G0AB8=C BV;0, B> A8;>2V ?>:07=8:8 @V7:> ?V428ISBPAS, 7024S:8 
FP><C <>6=0 AB0B8 1V;PH A8;P=8< V 28B@820;8<. �8:>@8AB>2CRG8 
C=V:0;P=89 DC=:FV>=0; (?V42VA=8E) B@5=C20=P =0 ?5B;SE TRX :>65= 
<>65 =5 BV;P:8 ?>;V?H8B8 A2>R DV78G=C D>@<C, 0;5 V 2V4:@8B8 =>2V 
<>6;82>ABV A2>3> BV;0. &0: A0<> DC=:FV>=0;P=0 ?5B;S TRX 3 V450;P=5 
@VH5==S 4;S B8E, EB> 22060є 70 :@0I5 709<0B8AS DVB=5A>< A0<>ABV9=> C 
A515 24><0, =0 A?>@B<0940=G8:C 01> =0 ?@8@>4V, 2 3>B5;V ?V4 G0A 
2V4@S465==S 01> 2V4?CAB:8 [1, 4, 5]. 

#5@52038 C ?5B5;P TRX 4C65 @V7=><0=VB=V: 
1. �4>A:>=0;5==S AC3;>1V2, 72'S7>:, <CA:C;0BC@8. 
2. �4>A:>=0;5==S B>=CAC V @5;PєDC. 
3. #>;V?H5==S :>>@48=0FVW @CEC. 
4. #V428I5==S A8;8 V 28B@820;>ABV. 
5. (>@<C20==S ?>AB028. 
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6. #>7102;5==S 2V4 7092>W 2038 [5, 6]. 
�8A=>2:8: TRX ?5B;V F5 C=V25@A0;P=89 B@5=065@, 7 S:8< <>6=0 

709<0B8AS A8;>2>R, DC=:FV>=0;P=>W ?V43>B>2:>R, 28:>@8AB>2C20B8 ?@8 
@>7BS6:0E B0 ?>:@0IC20B8 @>1>BC :0@4V>-@5A?V@0B>@=>W A8AB5<8. �>=8 
?>78B82=> 2?;820RBP =0 74>@>2'S B0 DV78G=C ?V43>B>2;5=VABP ;R48=8. 
#@8 WE 70AB>AC20==V C B@5=C20;P=8E 70=SBBSE <>6=0 S: :><?;5:A=> 
2?;820B8 =0 A8;>2V ?>:07=8:8 25;8:8E <'S7>28E 3@C?, B0: V 281V@:>2> 
@>72820B8 4@V1=V <'S78, S:V ?@8 28:>=0==V 728G09=8E 2?@02 ?@0:B8G=> 
=5<>6;82> 704VSB8.  

#5@A?5:B828 ?>40;PH8E 4>A;V465=P: 4>A;V48B8 2?;82 ?V42VA=8E 
?5B5;P TRX =0 A8;>2V ?>:07=8:8 6V=>: 7@V;>3> 2V:C. 
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DC=:FV>=0;P=>3> AB0=C 6V=>: 30-35 @>:V2. &5E=>;>3VW 715@565==O 
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�./. &5>@5B8:>-<5B>48G=V >A=>28 >74>@>2G>3> DVB=5AC: =02G. ?>AV1. 
�P2V2, 2018. 208 A. 

4. �>:0@520 %.  . #V428I5==S ?V43>B>2;5=>ABV 
28A>:>:20;VDV:>20=8E DCB1>;VABV2 =0 >A=>2V 28:>@8AB0==S V==>20FV9=8E 
70A>1V2 DVB=5A-B@5=V=3C: 48A. & :0=4. =0C: 7 DV78G=>3> 28E>2. V A?>@BC: 
24.00.01. )��(�, 2021. 252 A.  

5. �0B28=AP:0 �. %., �@B5<9є20 �. #.  >B828 6V=>: 7@V;>3> 2V:C 4> 
>74>@>2G8E 70=SBP DVB=5A>< 7 28:>@8AB0==S< >1;04=0==S TRX. (V78G=0 
:C;ьBC@0, A?>@B V 74>@>2’O: AB0=, ?@>1;5<8 B0 ?5@A?5:B828: 71V@=8: 
B57 XX�I  V6=0@. =0C:.-?@0:B. :>=D., <.)0@:V2, 6-7 3@C4=S 2022 @>:C. 
)0@:V2 : )��(�, 2022. %. 368-370. 

6. #02;>20 .. "74>@>2G>-@5:@50FV9=V B5E=>;>3VW B0 S:VABP 68BBS 
;R48=8: <>=>3@0DVS. �P2V2 : ��'(�. 2016. 356 c. 

7. &C;0940= �. �., ,5;5E>20 &. �. "74>@>2G89 DVB=5A. �P2V2 : (5AB-
#@V=B. 2016. 106 A. 
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 8E0;PGC: �.$.¹,  >@>7 ".".² 
¹ABC45=B:0, +!' V<. ..(54P:>28G0 
²:0=4.=0C:.DV7.28E V A?>@BC, 4>F5=B, +!' V<. ..(54P:>28G0  

"%"����"%&� ("$ '��!!/  "&���*��!�) 
+�!!���� �" ��"$"�"�" %#"%"�' ��&&/ 

%&'��!&%Ь�"�  "�"�� 
�:BC0;P=VABP. �>A;V465==S >AB0==VE @>:V2 A2V4G0BP ?@> 2V4ACB=VABP 

?5403>3VG=8E C<>2 @50;V70FVW ?>B@51>2>-<>B820FV9=>3> ?V4E>4C 4> 
>@30=V70FVW ?@>F5AC DV78G=>3> 28E>20==S C ��". �>A;V465==S 40=>W 
?@>1;5<8 4>72>;8;> 287=0G8B8 >@30=V70FV9=>-?5403>3VG=V C<>28 
D>@<C20==S <>B820FVW 4> @53C;S@=8E 70=SBP DV78G=>R :C;PBC@>R 
ABC45=BV2: 7>2=VH=V C<>28, I> AB2>@RRBP >A>1;825 >A2VB=є A5@54>28I5 
V 70157?5GCRBP F59 ?@>F5A, V 2=CB@VH=V, >1C<>2;5=V 2;0A=8< 
?>B5=FV0;>< ABC45=B0. �@V< B>3>, 2AB0=>2;5=>, I> =5?>2=0 @50;V70FVS 
>74>@>2G>-=02G0;P=8E 70240=P DV78G=>R :C;PBC@>R V є @575@2 4;S 
?>40;PH>3> A0<>24>A:>=0;5==S >@30=V70FVW B0 7<VABC DV78G=>3> 
24>A:>=0;5==S ABC45=BV2 [2]. 

!0 D>@<C20==S ABV9:>W <>B820FVW 4> DV7:C;PBC@=>->74>@>2G8E 
70=SBP C ABC45=BV2 VAB>B=89 2?;82 <0RBP 2=CB@VH=V V 7>2=VH=V G8==8:8. 
�> 2=CB@VH=VE D0:B>@V2 <>6=0 2V4=5AB8 ?>:@0I5==S A0<>?>GCBBS, 
7<VF=5==S 74>@>2'S, 7=865==S AB@5AC V 45?@5AVW, A0<>AB25@465==S, 
A0<>>@30=V70FVS, A0<>-?5@5:>=0==S, @50;V70FVW ?>B@51. �> 7>2=VH=VE 
G8==8:V2 =0;568BP AV<'S, =02G0;P=89 70:;04, 4@C7V [1]. 

"A=>2=8<8 <>B820<8 4> 70=SBP DV78G=>W :C;PBC@8 V A?>@BC є 
?@03=5==S 4> 715@565==S 74>@>2'S B0 @>728B:C DV78G=8E S:>AB59 C 
ABC45=BV2. #@>F5A D>@<C20==S <>B82C <>65 <0B8 V=482V4C0;P=V 
>A>1;82>ABV 2 70;56=>ABV 2V4 2;0AB82>AB59 >A>18AB>ABV. +8< 1V;PH5 C 
ABC45=BV2 @V7=><0=VB=8E <>B82V2, ?>B@51, V=B5@5AV2 V FV;59, B8< 1V;PH 
@>728=5=>R є 9>3> <>B820FV9=0 AD5@0. "A=>2=>R <>B820FVєR 4> 
DV7:C;PBC@=>->74>@>2G8E 70=SBP, S: 707=0G8;8 ABC45=B8, є: C 40% - 
704>2>;5==S V @>72030; C 26% - ?V4B@8<0==S =>@<0;P=>W <0A8 BV;0; 11% - 
709<0єBPAS 4;S 4>AS3=5==S >74>@>2G>3> 5D5:BC; 7% - 4;S @>728B:C 
@CE>28E S:>AB59; 6% - 4;S ?@>DV;0:B8:8 70E2>@R20==S; 3% - 
?V428I5==S A0<>>FV=:8; 2% - 4>AS3=5==S A?>@B82=>3> @57C;PB0BC V 5% - 
70@048 A?V;:C20==S 7 4@C7S<8 [4]. 

#@8 287=0G5==V ?A8E>5<>FV9=>3> AB0=C, ABC45=BV2 1C;> 28S2;5=>, 
I> 64% - @5A?>=45=BV2 V=>4V 2V4GC20RBP ?>GCBBS 4@0BV2;82>ABV ?VA;S 
=02G0;P=>3> 4=S; 42% - @5A?>=45=BV2 2 @V4:VA=8E 28?04:0E 2V4GC20RBP 
?>GCBBS ?@>28=8, 01> 2V4GC20RBP A515 157?>@04=8<8; 12% - 22060є 
72>@>B=5; 51% - 2V4GC20RBP ?>GCBBS 70=5?>:>є==S, 2 B><C G8A;V 
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=5>1ґ@C=B>20=>W B@82>6=>ABV; 38% A:;04=> A:>=F5=B@C20B8AS V 
?@89<0B8 =5>1EV4=V @VH5==S ?V4 G0A 70=SBP; 2V4GC20RBP 703>AB@5=5 
?>GCBBS =52?52=5=>ABV 2 A>1V V 2 A2>WE <>6;82>ABSE - 57%; 32% - 
2V4GC20RBP ?V428I5=C AB><;R20=VABP ?VA;S =02G0;P=>3> 4=S.  

�=0;V7 AB02;5==S ABC45=BV2 4> @V7=8E D>@< V 284V2 70=SBP 7 
DV78G=>3> 28E>20==S ?>:0702, I> BV;P:8 30,67% 7 =8E 2V42V4CRBP 
A?>@B82=V A5:FVW 9 DV7:C;PBC@=>->74>@>2GV 70=SBBS, 0 V=HV =V:>;8 =5 
709<0;8AS C DV7:C;PBC@=>->74>@>2G8E 3@C?0E, E>G0 <0;8 1060==S WE 
2V42V4C20B8.  

�;S FV;5A?@S<>20=>3> D>@<C20==S C ?@>F5AV DV78G=>3> 28E>20==S 
?>B@51>2>-<>B820FV9=>W AD5@8 ABC45=BV2 =5>1EV4=> 70AB>A>2C20B8 FV;89 
:><?;5:A 70E>4V2, I> 2:;RG0є 282G5==S ?@8G8= =87P:>W 5D5:B82=>ABV 
>@30=V70FVW ?@>F5AC 7 DV78G=>3> 28E>20==S ABC45=BV2; E0@0:B5@8AB8:C 
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<>B820FVW ABC45=BV2 4> @CE>2>W 0:B82=>ABV [3].  

!02545=V @57C;PB0B8 4>72>;SRBP @5:><5=4C20B8 40=89 ?V4EV4 4;S 
>@30=V70FVW 70=SBP 7 DV78G=>3> 28E>20==S ABC45=BV2, I> 287=0G0є 
?>40;PH5 24>A:>=0;5==S =02G0;P=8E ?@>3@0< 7 DV78G=>3> 28E>20==S 
4;S =02G0;P=8E 70:;04V2. 
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RETURNING TO SPORT AFTER HIP RESURFACING 

Modern surgery and rehabilitation are increasingly enabling athletes to 
return to competitive sport after serious injuries that would have been 
considered career-ending only a few years ago. One example of this is the 
«Birmingham Hip Resurfacing», named after the implant of the same name 
that was developed in the 1990s in Birmingham, England. 

The basic principle of the operation is to create new bone ball surfaces, 
i.e. the femoral head and the acetabulum, so that two implants can be used to 
replace the joint surfaces. This procedure is an alternative to total hip 
replacement (THR). The main advantage of hip resurfacing is that it 
preserves the hip bone, which is important for young patients in the event of 
further injury or surgery. It is also important to note that the implant used in 
hip resurfacing is slightly larger compared to THR, which increases its 
stability and the subsequent activity level of the patient, even when 
comparing age and activity level data prior to surgery, injury or joint disease. 
The disadvantage of this operation is that the body may react allergically to 
the metal structures, the fragments that are created when the metal rubs 
against each other. These fragments can also dissolve in the blood, but this 
does not cause problems if the kidneys function normally. Currently, the only 
material used in hip replacement implants is the metal alloy cobalt-
chromium. For total joint replacements, however, ceramics can be used, 
which eliminates this problem [2]. 

In normal life, where the hip joint is not subjected to constant stress, 
surgery is most commonly performed in the late stages of osteoarthritis at the 
age of sixty or seventy, when the hip joint gradually wears away, exposing 
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the bone and causing severe pain. Professional sports such as handball, 
hockey and football 'age' the joint through stress, leading to pain at an early 
age. Surprisingly, tennis, with its many sudden stops and movements, and 
baseball are considered hip-friendly sports, and such complaints of persistent 
pain may be caused by an anatomical aspect of a particular athlete [1]. Most 
often this is dysplasia, which may not have been detected in early childhood. 
Professional athletes can easily tolerate this surgery due to the good bone 
quality (after regular sports activities) and the high level of activity, which 
makes the rehabilitation comprehensive and complete. 

The rehabilitation period can be divided into three stages - normalisation 
of gait, restoration of range of motion, muscle strengthening. In general, the 
rehabilitation process, which includes firm attachment of the implant and 
healing of the surrounding bone, takes at least 6 months. 

The first phase of recovery lasts from one to three months and is in 
many ways a psychosomatic problem - even after the body has realised that 
there is no pain when the hip is loaded, the psychological factor of fear can 
still slow down the rehabilitation process. At this stage, it is important to 
work out the problem not only with a specialist in physical rehabilitation, but 
also with a sports psychologist, if necessary. 

The second phase focuses on stretching the soft tissues to increase the 
amplitude of movement.  With repeated impact, the surfaces of the joints 
become smooth and the bone spurs are removed, so there are no obstacles to 
movement. However, soft tissues and muscles have a 'memory'. In order to 
work on such a "memory", which blocks many movements, it is 
recommended to use the technique of PNF stretching exercises or post-
isometric relaxation, which will help to fully restore lost abilities, allow you 
to prepare the muscles for active strength work, as well as to restore normal 
muscle tone. 

The third phase of recovery is the longest, some might say eternal, 
because in order to maintain the level of activity required in competitive 
professional sport, it is important to train the muscles on a daily basis to 
strengthen them and further reduce the risk of injury and damage [2]. At this 
stage, rehabilitation focuses on the muscles that have suffered the most from 
surgery and arthritis - the glutes, quadriceps and hamstrings.  To monitor the 
results of the physiotherapy intervention, it is recommended that MMT tests 
are carried out every few months, changing the type of load without sticking 
to the same exercises. 

For faster recovery and return to sport, an anti-gravity treadmill can be 
used, allowing the patient to begin shock loading earlier, and 
hydrokinesitherapy classes can be included in the rehabilitation programme. 
Exercising in water prevents the loss of muscle mass in the early stages of 
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rehabilitation after immobilisation and also reduces the risk of recurrent 
injury during recovery, as the limb is subjected to less stress than when 
exercising on land. 

The main problem is that it is impossible to predict how long this 
implant will last, as the principle of this type of operation is relatively new. In 
general, everything depends on the quality of the surgery, the subsequent 
rehabilitation and the load the athlete puts on the new joint. This load varies 
according to the type of sport, but the wear of the implant is only a matter of 
time.  

The very fact that there are examples of positive recovery and return in 
the modern history of professional sport is a breakthrough in the field of 
sports medicine and rehabilitation. 
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