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?>B@51Cє H284:>3> 2B@CG0==O 4;O 715@565==O DC=:FV9 :V=FV2:8 B0 
70?>1V30==O A5@9>7=8< CA:;04=5==O<. 

 5B>4>< 281>@C ;V:C20==O ?@8 :><?0@B<5=B-A8=4@><V є D0AFV>B><VO -  

EV@C@3VG=0 ?@>F54C@0, <5B>N :>W є 7=OBBO ?V428I5=>3> B8A:C C 70<:=5=><C 
<'O7>2><C 2V44V;V (:><?0@B<5=BV), I> 4>72>;Oє 2V4=>28B8 =>@<0;ь=89 
:@>2>>1V3 V :8A=525 682;5==O B:0=8=, 0 B0:>6 70?>1V3B8 @>728B:C =5:@>7C B0 
V=H8E CA:;04=5=ь. 

� ?V43>AB@><C B0 @0==ь><C @501V;VB0FV9=>3> ?5@V>40E 4>FV;ь=5 
?@>2545==O <0A06C 7 <5B>N ?V43>B>2:8 >?>@=>-@CE>2>3> 0?0@0BC ?0FVє=B0 4> 
?>40;ьH>W @501V;VB0FVW 70 4>?><>3>N B5@0?52B8G=8E 2?@02.  

� <5B>N >FV=:8 5D5:B82=>ABV @V7=8E <5B>48: <0A06C 1C;> ?@>2545=5 
45AOB845==5 4>A;V465==O A5@54 28 ?0FVє=BV2 ?VA;O D0AFV>B><VW =86=VE 
:V=FV2>: C 2VFV 2V4 27 4> 42 @>:V2 7V A:0@30<8 =0 =01@O:8, >=V<V==O G0AB8=8 
:V=FV2:8, BO3=CG89 1V;ь C :V=FV2:0E, ?5@5:VA B07C, 1V;ь C ?>?5@5:C, 1V;ь C H8W, 
@V7:89 1V;ь ?@8 @CAV B0 O: =0A;V4>: A:>20=VABь C @CE0E V ?>@CH5==O 
?>2AO:45==>W @CE>2>W 0:B82=>ABV.  
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�;O 287=0G5==O ABC?5=N 28@065=>ABV A8<?B><V2, 7<V=8 48=0<V:8 =0 B;V 
?@>2545=>W B5@0?VW ?0FVє=B0< ?@>2>48;>AO B5ABC20==O 70 4>?><>3>N 
A>FV>;>3VG=8E <5B>4V2 (0=:5BC20==O) B0 <548:>-1V>;>3VG=8E <5B>4V2 
(3>=V><5B@VO AC3;>1V2 =86=ь>W :V=FV2:8, <0=C0;ь=5 <'O7>25 B5ABC20==O, 
2V7C0;ь=0 >FV=:0 70 0=0;>3>2>N H:0;>N 1>;N). �;O >FV=:8 B0 0=0;V7C 
4>A;V465==O 28:>@8AB>2C20;8Aь <5B>48 <0B5<0B8G=>W AB0B8AB8:8 B0 <5B>4 
B5>@5B8G=>3> 0=0;V7C. 

14 ?0FVє=B0< (:>=B@>;ь=0 3@C?0) I>45==> ?@>2>482AO :C@A 
;V<D>4@5=06=>3> B0 :;0A8G=>3> ;V:C20;ь=>3> <0A06C [4]. �;O =040==O 
4>?><>38 V=H8< 14 ?0FVє=B0< (>A=>2=0 3@C?0) @07>< V7 :C@A>< 
;V<D>4@5=06=>3> <0A06C 1C2 28:>@8AB0=89 :><?;5:A, I> A:;0402AO 7 
:V=57V><0A06C =86=VE :V=FV2>:, ?>OAC =86=VE :V=FV2>:, BC;C10, ?>OAC 25@E=VE 
:V=FV2>:, H8W 70 <’O7>28<8 ;0=FN30<8 70 &><0A><  0є@A>< [5], @>1>B8 7 
D0AFVO<8 AC3;>1V2, @>1>B8 7 B@835@=8<8 B>G:0<8 [6], ?><?06C 4V0D@03<8, 0 
?> 4>AO3=5==V ABV9:>3> @57C;ьB0BC I>4> 7=865==O 1>;ь>2>3> A8=4@><C 3  

@>1>B8 7V H20<8 4;O 71V;ьH5==O @CE;82>ABV B0 @>7BO3=5==O <’O7V2 
?@>>?5@>20=>W :V=FV2:8.  

�=0A;V4>: ?@>2545=>W B5@0?VW C ?0FVє=BV2, ?@8 ;V:C20==V O:8E 1C2 
704VO=89 707=0G5=89 :><?;5:A, C ?>@V2=O==V V7 ?0FVє=B0<8, O:V >B@8<C20;8 
:C@A ;V:C20;ь=>3> <0A06C, 7=0G=> H284H5 A?>AB5@V30;0AO ?>78B82=0 
48=0<V:0 C 283;O4V 7<5=H5==O 28@065=>ABV 1>;ь>2>3> A8=4@><C B0 A:CB>ABV. 
�0 2V7C0;ь=>N 0=0;>3>2>N H:0;>N 1>;N 2 >A=>2=V9 3@C?V =0 4-5 45=ь @V25=ь 
1>;N 7=86C202AO 2 A5@54=ь><C =0 3-4 ?C=:B8, 0 =0 9-10 45=ь 3 =0 5-6 ?C=:BV2 
2V4 ?>G0B:>2>3> V <02 ABV9:89 5D5:B, B>4V O: 2 :>=B@>;ь=V9 3@C?V @57C;ьB0B 
1C2 <5=H 28@065=89 B0 ABV9:89 (@V25=ь 1>;N =0 4-5 45=ь 2 A5@54=ь><C 
7=86C202AO =0 1-2 ?C=:B8, =0 9-10 45=ь 3 =0 3-4). !0 10 45=ь 4>A;V465==O 
85,7% ?0FVє=BV2 7 >A=>2=>W 3@C?8 707=0G0;8 7=0G=5 7=865==O 1>;ь>2>3> 
A8=4@><C, >=V<V==O, 2V4GCBBO A:CB>ABV 2 =86=VE :V=FV2:0E, ?>?5@5:C, <’O70E 
A?8=8, 3@C459, ?;5G59 B0 H8W. � :>=B@>;ь=V9 3@C?V 57,1% ?0FVє=BV2 707=0G0;8 
?><V@=5 7=865==O 28I5707=0G5=8E A8<?B><V2, 0 42,9% ?0FVє=BV2 707=0G0;8 
;8H5 =57=0G=5. "1AO3 @CEV2 2 :>=B@>;ь=8E AC3;>10E 2 >A=>2=V9 3@C?V, ?> 
70:V=G5==V :C@AC 71V;ьH82AO =0 30-45°, B>4V O: 2 :>=B@>;ь=V9 3@C?V ?VA;O 
A50=AC 3 =0 7-10°. 

!530B82=>3> 2?;82C 01> ?V4A8;5==O A8<?B><0B8:8 ?@8 28:>@8AB0==V 
:><?;5:AC :V=57V><0A06=8E ?@89><V2 =5 A?>AB5@V30;>Aь. 

�8A=>2:8: �0?@>?>=>20=89 :><?;5:A :V=57V>;>3VG=>3> <0A06C є 
157?5G=8< <5B>4>< ;V:C20==O, O:89 4>1@5 A?@89<0єBьAO ?0FVє=B0<8 V A;C3Cє 
5D5:B82=>N ?V43>B>2:>N >?>@=>-@CE>E>2>3> 0?0@0BC 4;O ?>40;ьH>W 
@501V;VB0FVW 70 4>?><>3>N B5@0?52B8G=8E 2?@02, 70157?5GCNG8 :@0IV 
?>:07=8:8 <>1V;ь=>ABV AC3;>1V2 B0 7=865==O 1>;ь>2>3> A8=4@><C, =V6 
:;0A8G=89 <5B>4 <0A06C. 
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:V=FV2>: ?@8 :><?@5AV9=><C A8=4@><V ?VA;O =0:;040==O BC@=V:5BC 4>?><030є 
4>AO3B8 1V;ьH 28@065=>3>, H284:>3> B0 ABV9:>3> ?>78B82=>3> :;V=VG=>3> 
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"4=8< V7 ?>H8@5=8E =0A;V4:V2 + & є :>=BC7VW, O:V AC?@>2>46CNBьAO 
=87:>N :>3=VB82=8E ?>@CH5=ь: 7=865==O< C2038, ?0<’OBV, <8A;5==O, >1@>1:8 
V=D>@<0FVW, 0 B0:>6 5<>FV9=>N =5AB01V;ь=VABN. *V ?@>O28 71V;ьHCNBьAO 
?VA;O ?5@5=5A5=8E ?>2B>@=8E :>=BC7V9 [2]. 

' Fь><C :>=B5:ABV :>3=VB82=0 @501V;VB0FVO =01C20є >A>1;82>W 
7=0GCI>ABV O: :;NG>289 :><?>=5=B <548G=>W B0 ?A8E>;>3VG=>W 4>?><>38. �W 
0:BC0;ь=VABь >1C<>2;5=0 =5 ;8H5 <0AHB01>< ?@>1;5<8, 0 9 =5>1EV4=VABN 
70157?5G5==O 5D5:B82=>3> 2V4=>2;5==O DC=:FV9 F5=B@0;ь=>W =5@2>2>W 
A8AB5<8, I> 157?>A5@54=ь> 2?;820є =0 ?@0F5740B=VABь, O:VABь 68BBO B0 
A>FV0;ь=C V=B53@0FVN 70E8A=8:V2 ':@0W=8.  

�>3=VB82=0 @501V;VB0FVO 3 F5 <5B>4>;>3VO, I> 2:;NG0є 2 A515 
V=482V4C0;ь=89 :><?;5:A 2?@02 V 70240=ь, A?@O<>20=8E =0 2V4=>2;5==O 
2B@0G5=8E V ?>1C4>2C =>28E 72'O7:V2 C <>7:C [4]. 

�:BC0;ь=VABь 4>A;V465==O B0:>6 7C<>2;5=0 =54>AB0B=ь>N :V;ь:VABN 
040?B>20=8E 4;O C:@0W=Aь:8E @50;V9 ?@>3@0< @501V;VB0FVW, 1@0:>< D0EV2FV2 V7 
=59@>?A8E>;>3VG=>N ?V43>B>2:>N, 0 B0:>6 ?>B@51>N C 2?@>20465==V 
5D5:B82=8E <C;ьB848AF8?;V=0@=8E ?V4E>4V2 [2, 3]. 

�@0E>2CNG8 28I5707=0G5=5, <5B>N =0H>W @>1>B8 AB0;> @>7@>18B8 B0 
?@>0=0;V7C20B8 ?@>3@0<C :>3=VB82=>W @501V;VB0FVW >AV1 7 =0A;V4:0<8 :>=BC7VW 
>B@8<0=>W ?V4 G0A 2V9Aь:>28E 4V9, 7 <5B>N 2V4=>2;5==O B0 ?@>DV;0:B8:8 
:>3=VB82=8E ?>@CH5=ь. 

' 4>A;V465==V 27O;8 CG0ABь 30 ?0FVє=BV2 G>;>2VG>W AB0BV 2V:>< 2V4 25 4> 
50 @>:V2, O:V ?@>E>48;8 0<1C;0B>@=C @501V;VB0FVN 2 �!# «�@82>@V7ь:0 
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� <5B>N ?>@V2=O;ь=>3> 0=0;V7C ?0FVє=B8 1C;8 @>7?>4V;5=V =0 B@8 3@C?8: 
�@C?0 1 3 10 ?0FVє=BV2, O:V ?@>E>48;8 I>45==C :>3=VB82=C B5@0?VN; 
�@C?0 2 3 10 ?0FVє=BV2, O:V 709<0;8AO ?5@V>48G=>; 
�@C?0 3 (:>=B@>;ь=0) 3 10 ?0FVє=BV2, O:8< :>3=VB82=0 B5@0?VO =5 

?@>2>48;0Aь. 
�;O >FV=:8 ABC?5=O :>3=VB82=8E ?>@CH5=ь, 0 B0:>6 <>=VB>@8=3C 7<V= C 

48=0<VFV =0 B;V ?@>2545=>W B5@0?VW, ?0FVє=B0< 1C;> ?@>2545=> 
=59@>?A8E>;>3VG=5 B5ABC20==O V7 28:>@8AB0==O< H:0;8 MMSE (Mini-Mental 

State Examination), H:0;8 MoCA (Montreal Cognitive Assessment) B0 
?@>5:B82=>3> B5ABC «!0<0;N9 3>48==8:» (Clock Drawing Test), B5AB 7 
28:@5A;5==O< ;VB5@ 4;O 287=0G5==O :>=F5=B@0FVW B0 45DVF8BC C2038. �@V< 
B>3>, 2AV< ?0FVє=B0< 1C;> 28:>=0=>  $& 3>;>2=>3> <>7:C, 70 @57C;ьB0B0<8 
O:>3> 2>3=8I528E C@065=ь AB@C:BC@ <>7:C =5 28O2;5=>. 

�;O 0=0;V7C @57C;ьB0BV2 4>A;V465==O 70AB>A>2C20;8AO <5B>48 
<0B5<0B8G=>W AB0B8AB8:8 B0 <5B>4 B5>@5B8G=>3> 0=0;V7C.  
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"FV=N20==O >1AO3C ?0<’OBV, :>=F5=B@0FVW B0 ABV9:>ABV C2038 
?@>2>48;>AO =0 1-9, 10-9 B0 24-9 45=ь @501V;VB0FV9=>3> :C@AC. 

' 283;O4V :>3=VB82=>W @501V;VB0FVW ?0FVє=B0< 1C;8 70?@>?>=>20=V 
:>3=VB82=V 70240==O =0 B@5=C20==O ?0<’OBV B0 C2038 V3@>2V9 D>@<V 70 
4>?><>3>N <>1V;ь=8E V3@>28E 4>40B:V2 (NeuroNation - B@5=C20==O <>7:C) 
?@>BO3>< 15 E28;8= 2 @078 =0 4>1C. 

�=0;V7 @57C;ьB0BV2 287=0G5==O 28@065=>ABV :>3=VB82=8E ?>@CH5=ь 70 
H:0;>N MMSE ?>:0702, I> =091V;ьH0 20@V0B82=VABь V 48=0<V:0 ?>:@0I5==O 
:>3=VB82=>3> AB0BCAC A?>AB5@V30;0Aь C ?0FVє=BV2 1-W 3@C?8, O:V ?@>E>48;8 
I>45==C :>3=VB82=C B5@0?VN. �E=V ?>:07=8:8 2V4@V7=O;8Aь =0928I8<8 
7=0G5==O<8 48A?5@AVW (0,67) B0 AB0=40@B=>3> 2V4E8;5==O (≈0,82), I> A2V4G8Bь 
?@> 0:B82=V ?>78B82=V 7<V=8. ' 2-9 3@C?V (?5@V>48G=V 70=OBBO) :>;820==O 1C;8 
?><V@=8<8 (σ² ≈ 0,22; σ ≈ 0,47), I> <>65 2:07C20B8 =0 >1<565=C 5D5:B82=VABь 
=5@53C;O@=>W B5@0?VW.' 3-9 (:>=B@>;ь=V9) 3@C?V 7<V= =5 70DV:A>20=> (σ² = 0), 
I> ?V4B25@46Cє 2V4ACB=VABь 48=0<V:8 157 2B@CG0==O.  

*V @57C;ьB0B8 71V30NBьAO 7 40==8<8, O:V >B@8<0=V ?@8 287=0G5==V 
28@065==>ABV :>3=VB82=8E ?>@CH5=ь 70 H:0;>N MoCA, 45 B0:>6  =0928I0 
20@V0B82=VABь @57C;ьB0BV2 A?>AB5@V30єBьAO 2 1-9 3@C?V, I> A2V4G8Bь ?@> 
7=0GCIC ?>78B82=C 48=0<V:C :>3=VB82=>3> ?>:@0I5==O =0 D>=V I>45==>W 
B5@0?VW. ' 2-9 3@C?V B0:>6 DV:ACєBьAO ?><V@=0 20@V0B82=VABь, I> 2:07Cє =0 
G0AB:>2C 5D5:B82=VABь ?5@V>48G=8E 70=OBь. 3-BO 3@C?0 45<>=AB@Cє <V=V<0;ь=V 
7<V=8, I> ?V4B25@46Cє 2V4ACB=VABь 28@065=>W 48=0<V:8 157 2B@CG0==O.  

#@8 287=0G5==V :>=F5=B@0FVW  B0 45DVF8BC C2038  1-9 3@C?V ?>78B82=0 
48=0<V:0 A?>AB5@V30;0Aь C 70% ?0FVє=BV2, C 2-9 3 C 60%, C 3-9 3@C?V C 10% 
?0FVє=BV2.  

�8A=>2>:: #@>2545=5 4>A;V465==O ?>:070;>, I> I>45==0 :>3=VB82=0 
B5@0?VO є =091V;ьH 5D5:B82=>N D>@<>N @501V;VB0FV9=>3> 2B@CG0==O 4;O >AV1 
V7 :>3=VB82=8<8 ?>@CH5==O<8, 7>:@5<0 7=865==O< C2038 B0 ?0<’OBV. 
!0928@07=VHV ?>78B82=V 7<V=8 A?>AB5@V30;8AO C 3@C?V ?0FVє=BV2, O:V I>45==> 
28:>=C20;8 AB@C:BC@>20=V 2?@028, A?@O<>20=V =0 AB8<C;OFVN :>3=VB82=8E 
DC=:FV9. "B@8<0=V @57C;ьB0B8 A2V4G0Bь ?@> 28A>:C 5D5:B82=VABь @53C;O@=8E 
:>@>B:>G0A=8E 70=OBь C D>@<0BV F8D@>28E B@5=065@V2 4;O <>7:C. 
�>A;V465==O ?V4:@5A;Nє 4>FV;ь=VABь 28:>@8AB0==O V=B5@0:B82=8E B5E=>;>3V9 
C @501V;VB0FV9=V9 ?@0:B8FV B0 206;82VABь V=482V4C0;V7>20=>3> ?V4E>4C 4> 
2V4=>2;5==O :>3=VB82=8E DC=:FV9 2 0<1C;0B>@=8E C<>20E. 
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STAGES OF REHABILITATION AFTER LOWER LIMB AMPUTATION 

Amputation 3 the loss of a body part, unless it is due to trauma (for example, 

an accident) 3 is a last resort. Post-amputation care primarily covers three areas: 

prosthetics, medication, and physical therapy. A person who has had an amputation 

needs recovery and rehabilitation. The rehabilitation process can vary greatly and 

depends on the patient's psychological state, their willingness to make efforts, as 

well as the nature of the injury and the type of prosthesis. 
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The serviceman and his loved ones should be informed about the types of 

operations, prosthetic technologies, and rehabilitation methods. 

The medical facility should develop a rehabilitation plan that takes into 

account the patient's needs. In particular, it should include methods of pain relief, 

identification of locations for all medical care, and the use of assistive devices. 

What kind of rehabilitation can be? 

- rehabilitation in the traumatology department 

- rehabilitation in specialized medical institutions, after surgery 

- outpatient rehabilitation 

- rehabilitation in an outpatient setting 

What should a rehabilitation program include? 

- therapeutic and lymphatic drainage massage to reduce swelling of the stump 

and prepare for primary prosthetics 

- physical rehabilitation after amputation to increase mobility in all joints of 

the limbs, develop stump resistance, develop endurance, muscle and joint 

sensitivity, balance and coordination of movements 

- working with an occupational therapist helps restore lost self-care skills and 

activities in everyday life and work, at the same time the occupational therapist 

monitors the provision of sleep and rest for the patient, helps to master the actions 

necessary for work, study, games and various types of leisure 

- psychological rehabilitation. 

What are the stages of rehabilitation and tasks after amputation? 

Postoperative periods: 

1. Early postoperative period (up to 7 days) 

Tasks: prevention of stagnation, pneumonia, contractures and atrophy of the 

stump muscles, reduction of edema, prevention of muscle atrophy. 

Therapeutic physical education: general developmental exercises, special 

exercises, isometric exercises, dosed walking with additional means of movement 

(crutches, walkers). Physiotherapy procedures: electrophoresis, magnetotherapy, 

ultrasound Massage: lymphatic drainage massage. 

Late postoperative period (from 7 to 21 days) 

Tasks: formation of a correct stump, elimination of contractures and mobility 

in the joint, strengthening of the muscles of the amputated limb. 

Physical therapy: general developmental exercises, special, breathing, 

balance, relaxation, basic physical exercises.  

Physiotherapy procedures: inductotherapy, electro- and phonophoresis, 

electrostimulation of standing and walking on a temporary prosthesis. 

Massage: lymphatic drainage and therapeutic massage. Kinesio taping. 

Recovery period (3-21 days to 3 months and beyond). 
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Possibly without a daily rehabilitation program, can be scheduled for several 

days a week. Objectives: improving overall tone, improving prosthesis control and 

walking, strengthening muscles. 

Physical therapy: general developmental, breathing, balance and coordination 

exercises. 

Physiotherapy procedures: magnetotherapy, ultrasound. 

Massage: therapeutic massage. Kinesio taping. 

Why massage? 

Physiological effect of lymphatic drainage massage: 

- improvement of lymph and blood circulation, resolution of hemorrhages 

and edema; 

- improvement of elasticity and strength of ligaments, tendons, mobility in 

the joint; 

- normalization of muscle tone; 

- improvement of the patient's psychoemotional state; 

- stimulation of the functional capacity of the central nervous system; 

- stimulation of regenerative processes. 

In the case of amputated limbs, motor training is recommended to adapt the 

body, which has undergone changes due to the amputation, to the new state. This 

physiotherapy should ensure that the rest of the body remains healthy and 

functional. In the case of lower limb amputation, gait training is performed to train 

the correct walking pattern with the prosthesis. 
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COMORBIDITY IN OSTEOARTHRITIS: CHOOSING TREATMENT 

TACTICS 

Joint pain is one of the most common complaints among patients. Experts 

from the International Association for the Study of Pain believe that one in seven 

patients over the age of 40 who seek routine outpatient care complain of such 

complaints. In most cases, they are associated with the presence of osteoarthritis 

(OA). 

OA is a heterogeneous group of joint diseases of various etiologies with 

similar biological, morphological, and clinical manifestations, which are based on 

the damage to all components of the joint, primarily cartilage, as well as the 

subchondral bone, synovial membrane, ligaments, capsule, and periarticular 

muscles. 
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Of all rheumatic diseases, OA is the most common, with an incidence of 

15-20% in the general population. Radiographic signs of OA are much more 

common than clinical signs, and the incidence of both increases with age. The 

social significance of OA is also determined by the sharp decrease in the quality of 

life with this disease, especially in older age groups. In addition, OA is one of the 

main causes of disability and disability, second only to ischemic heart disease. 

Symptoms of OA include: 

- pain; 

- decreased range of motion; 

- minimal morning stiffness for less than 30 minutes; 

- joint instability; 

- crepitation; 

- swelling. 

The most frequent and pronounced symptom of OA is pain. Constant pain in 

the affected joints, limited mobility significantly disrupts not only the patient's 

work but also his daily activities. The cause of disability is OA of large joints - hip 

and knee. 

Despite the high prevalence of OA, the study of the etiopathogenesis of this 

disease cannot be considered complete. For many years, it was believed that OA 

develops as a result of age-related "wear and tear" of cartilage. However, in recent 

years it has been considered as a heterogeneous group of joint diseases, which are 

pathomorphologically characterized by focal destruction of articular cartilage, 

changes in the subchondral bone (including microfractures and cyst formation) and 

osteophyte formation. As well as concomitant damage to other components of the 

joint (synovium, ligaments, capsule and periarticular muscles). 

The development of OA is based on the interaction of many factors, 

including: inflammation; degenerative changes in joint structures due to age; 

excessive mechanical stress on the joints; metabolic disorders. 

At the same time, the normal metabolism of cartilage tissue changes with a 

predominance of catabolic processes over anabolic ones. 

A correlation has been proven between the development of degenerative 

changes in the tissues of the musculoskeletal system and human age. 

Approximately 50% of elderly people experience difficulty climbing stairs, more 

than 15% suffer from obvious mobility limitations, and after 75 years this figure 

increases to 30%. The older a person is, the more often they are found to have 

diseases of various organs and systems. 

Comorbidity (polymorbidity, multimorbidity) usually refers to the presence 

of two or more syndromes or diseases in the same patient, pathogenetically related 

to each other or coinciding in time. OA is a disease with a high level of 

comorbidity. Typically, a patient with OA has 5-6 diseases at the same time. 
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Further studies in this area have identified risk factors for mortality in 

patients with OA: disease severity; old age; presence of comorbidities. The higher 

mortality rate in people with OA is explained by the decrease in physical activity 

of patients against the background of damage to the joints of the lower extremities 

and the presence of comorbid diseases, including those caused by the action of 

hospital drugs aimed at the symptomatic treatment of OA. 

According to available data, OA is most often combined with arterial 

hypertension (AH) and other cardiovascular diseases (CVD) - atherosclerosis, 

ischemic heart disease, obesity, diabetes mellitus, and diseases of the 

gastrointestinal tract. 

For a patient with OA and CVD in case of increased body mass index or 

obesity, weight loss measures are a top priority. Controlled weight correction 

allows to reduce the intensity of pain syndrome in the affected joints (knee), will 

help to slow down the progression of OA, and will also significantly reduce the 

risk of cardiovascular complications. OA is regular physical therapy (PT) and 

proper exercise regimen. PT should be performed in a sitting or lying position, in a 

pain-free zone, with the inclusion of passive movements. The positive effect of PT 

on reducing pain in the joints in OA has been established in a number of studies. 

The PT complex should be selected individually, taking into account the existing 

cardiovascular pathology and its severity. 
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The relevance of the problem of osteoarthritis (OA) on a global scale is due 

to its significant prevalence, which increases with age. This disease is associated 

with a deterioration in the quality of life, as well as economic losses. OA holds the 

sad lead in the world in terms of the duration of temporary and permanent 

disability. Along with the deterioration of the quality of life in OA, its progression 

at different rates and damage to the articular cartilage are observed. 

One of the most pressing medical problems of humanity is the obesity 

epidemic, which has affected almost all countries in the world and leads to a 

progressive increase in the risk of cardiovascular diseases, cancer, and increased 

mortality. 

Excess body weight contributes to an increase in mechanical stress on 

articular cartilage, which leads to the predominance of catabolic processes over 

anabolic processes and, as a result, to the loss of articular cartilage. Pain syndrome 
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in OA encourages the patient to reduce mobility, which entails a decrease in energy 

expenditure, which, in turn, contributes to the accumulation of fat - and the 

pathological circle closes, that is, a self-sustaining system of disease progression is 

created. 

However, excess body weight does not just mechanically contribute to the 

degradation of articular cartilage. Adipose tissue is an active endocrine organ. 

Which secretes a large number of biologically active substances 3 adipokines. 

Adipokines are involved in all types of metabolism. The effect of some of them, in 

particular leptin, on articular cartilage metabolism and the course of the disease in 

patients with OA is currently being studied. The pro-inflammatory state of the 

immune system in patients with OA contributes to the increased frequency of 

exacerbations, the occurrence of episodes of synovitis, and therefore the 

acceleration of the progression of joint damage. 

Patients with OA must constantly take 2-3 drugs, or even more. It is known 

that the simultaneous use of three or more drugs dramatically increases the risk of 

their unpredictable and adverse interactions. Therefore, the search for effective 

pathogenetic means that would not only reduce clinical manifestations but also 

have a favorable effect on the prognosis of patients is urgent.  

Physical therapy (PT) is a key component of non-drug treatment for OA. 

Regular exercise helps: 

- strengthen the muscles around the affected joint, which improves its 

stability; 

- reducing pain and improving the functional state of the joint. According to 

the recommendations, individually selected exercise therapy programs are effective 

in improving the condition of patients with OA. 

Physiotherapy measures used in OA include: 

- thermal procedures: paraffin therapy, ozokeritotherapy; 

- electrotherapy: electrophoresis with anti-inflammatory drugs; 

- ultrasound therapy: to reduce pain and inflammation. 

These methods help improve blood circulation, reduce inflammation and pain 

in affected joints. Occupational therapy aims to teach patients how to adapt to daily 

activities in order to reduce the load on affected joints and maintain their 

functionality. Informing patients about the nature of the disease, the importance of 

physical activity, weight control, and the use of assistive devices (ortheses, canes, 

etc.) is an integral part of a comprehensive approach to the treatment of OA. 

Involving a team of specialists 4 doctors, physical therapists, occupational 

therapists, nutritionists, and psychologists 4 allows us to develop an individual 

rehabilitation plan that takes into account all aspects of the patient's life. 

For patients with OA and cardiovascular diseases, in case of increased BMI 

or obesity, weight loss measures are a priority. Proper correction of body weight 

will reduce the intensity of pain in the affected joints (knee), help slow down the 
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progression of OA, and also significantly reduce the risk of developing 

cardiovascular complications. Regular physical therapy (PT) and proper exercise 

regimen are a mandatory component of non-drug therapy for OA. The positive 

effect of PT on reducing joint pain in OA has been established in a number of 

studies. The PT complex should be selected individually, taking into account the 

existing cardiovascular pathology and its severity. 
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@>728B:C O: A?>@BC, I> ?5@5410G0є AB0=40@B870FVN 7<030;ь=8E D>@<0BV2, 
@>7@>1:C @53;0<5=BV2 B0 ?>B5=FV9=5 2:;NG5==O 4> ?@>3@0<8 ";V<?V9Aь:8E 
V3>@[6, 7]. "4=0: F59 ?@>F5A AC?@>2>46C202AO 48A:CAVO<8 B0 AC?5@5G:0<8 
I>4> 02B>=><VW ?0@:C@C B0 9>3> V45=B8G=>ABV O: >:@5<>W 48AF8?;V=8 [4, 5]. 

' Fь><C :>=B5:ABV 0:BC0;ь=8< є 0=0;V7 ACG0A=>3> AB0=C ?0@:C@C 2 
AB@C:BC@V FIG, 7>:@5<0 7<030;ь=8E D>@<0BV2, @53;0<5=BV2 B0 ?5@A?5:B82 
>;V<?V9Aь:>3> 287=0==O. �>A;V465==O F8E 0A?5:BV2 4>72>;8Bь >FV=8B8 2?;82 
V=B53@0FVW ?0@:C@C 4> FIG =0 9>3> @>728B>: B0 287=0G8B8 <>6;82V H;OE8 
?>40;ьH>W 52>;NFVW FVєW 48AF8?;V=8 2 3;>10;ь=><C A?>@B82=><C A5@54>28IV. 

 5B0 4>A;V465==O. �87=0G8B8 >A>1;82>ABV DC=:FV>=C20==O ?0@:C@C O: 
=>2>W 3V<=0AB8G=>W 48AF8?;V=8 2 AB@C:BC@V  V6=0@>4=>W D545@0FVW 
3V<=0AB8:8 (FIG), ?@>0=0;V7C20B8 G8==V 7<030;ь=V D>@<0B8 B0 @53;0<5=B8, 0 
B0:>6 >:@5A;8B8 ?5@A?5:B828 2:;NG5==O ?0@:C@C 4> ?@>3@0<8 ";V<?V9Aь:8E 
V3>@. 

 5B>48 4>A;V465==O. ' ?@>F5AV 4>A;V465==O 1C;> 70AB>A>20=> 
:><?;5:A 7030;ь=>=0C:>28E B0 A?5FV0;ь=8E <5B>4V2, O:V 70157?5G8;8 ?>2=>BC 
B0 >1’є:B82=VABь 0=0;V7C. �>:@5<0, 28:>@8AB0=> <5B>4 0=0;V7C 
=>@<0B82=>-?@02>28E 4>:C<5=BV2  V6=0@>4=>W D545@0FVW 3V<=0AB8:8 (FIG), 
2:;NG0NG8 �>45:A ?@028; 7 ?0@:C@C [1], @53;0<5=B8 �C1:V2 A2VBC [2] B0 
>DVFV9=V ?>;>65==O ?@> ?@>2545==O 7<030=ь. �0AB>A>20=> :>=B5=B-0=0;V7 
=0C:>2>W, 0=0;VB8G=>W B0 V=D>@<0FV9=>W ;VB5@0BC@8, I> 28A2VB;Nє 
AB0=>2;5==O ?0@:C@C O: 48AF8?;V=8 C A?>@B82=V9 3V<=0AB8FV. �0 4>?><>3>N 
?>@V2=O;ь=>3> 0=0;V7C ?@>2545=> 7VAB02;5==O 7<030;ь=8E D>@<0BV2 ?0@:C@C 7 
0=0;>3VG=8<8 A8AB5<0<8 2 V=H8E 48AF8?;V=0E FIG. &0:>6 28:>@8AB0=> <5B>4 
VAB>@8:>-;>3VG=>3> 0=0;V7C 4;O 287=0G5==O 5B0?V2 V=B53@0FVW ?0@:C@C 4> 
AB@C:BC@8 FIG, 0 B0:>6 <5B>4 5:A?5@B=>3> >FV=N20==O, I> 4>72>;82 
>1ґ@C=BC20B8 ?5@A?5:B828 2:;NG5==O ?0@:C@C 4> ?@>3@0<8 ";V<?V9Aь:8E 
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V3>@. ":@5<C C203C ?@84V;5=> <>=VB>@8=3C >DVFV9=8E 70O2, 72VBV2 B0 
<54V0-?C1;V:0FV9, O:V 2V4>1@060NBь 0:BC0;ь=V ?>78FVW >A=>2=8E AC1'є:BV2 
C?@02;V==O ?0@:C@>< C A2VBV [6, 8, 10]. 

$57C;ьB0B8 4>A;V465==O. �=0;V7 =>@<0B82=>-?@02>2>W 1078  V6=0@>4=>W 
D545@0FVW 3V<=0AB8:8 (FIG) 70A2V4G82, I> ?0@:C@, O: 3V<=0AB8G=0 48AF8?;V=0, 
>DVFV9=> DC=:FV>=Cє C A:;04V FIG 7 2017 @>:C [3]. � <><5=BC 287=0==O ?0@:C@ 
O: A?>@B82=>3> =0?@O<C 707=02 AB@C:BC@=>W D>@<0;V70FVW: @>7@>1;5=> �>45:A 
?@028; (Code of Points) [1], 2?@>20465=> A5@VN <V6=0@>4=8E 7<030=ь [2], 
7>:@5<0 Parkour World Cup Series, B0 AB2>@5=> B5E=VG=V :><VB5B8 7 ?0@:C@C 2 
@0<:0E FIG. 

!0 ACG0A=><C 5B0?V ?0@:C@ ?@54AB02;5=89 C 42>E >A=>2=8E 7<030;ь=8E 
48AF8?;V=0E: 

Speed-run 3 ?>4>;0==O 7040=>W B@0є:B>@VW 7 ?5@5H:>40<8 =0 G0A; 
Freestyle 3 45<>=AB@0FVO :><1V=0FV9 0:@>10B8G=8E V :>>@48=0FV9=> 

A:;04=8E 5;5<5=BV2 =0 A?5FV0;ь=> >1;0HB>20=V9 ?;0BD>@<V. 
�;O :>6=>3> 7 D>@<0BV2 2AB0=>2;5=> GVB:V :@8B5@VW >FV=N20==O. ' 

Speed-run >A=>2=8< ?>:07=8:>< є G0A ?@>E>465==O 48AB0=FVW, B>4V O: C 
Freestyle AC44V2AB2> ґ@C=BCєBьAO =0 >FV=N20==V A:;04=>ABV, O:>ABV 28:>=0==O, 
:@50B82=>ABV B0 28:>@8AB0==O ?@>AB>@C. �V;ь:VABь A?@>1, HB@0D=V A5:C=48, 
7>=0 AB0@BC V DV=VHC, AB0=40@B8 :>=AB@C:FV9 3 CA5 F5 @53;0<5=B>20=> 
�>45:A>< ?@028; FIG, G8==8< =0 202232024 @@. [1]. 

#0@:C@ <0є 2;0A=C AB@C:BC@C <V6=0@>4=8E 7<030=ь, O:V ?@>2>4OBьAO 70 
?V4B@8<:8 FIG: World Cup, World Urban Games, :>=B8=5=B0;ь=V G5<?V>=0B8 
B0 FIG Parkour World Championships, ?5@H89 7 O:8E 2V41C2AO C 2022 @>FV 2 
/?>=VW [2]. 

�06;828< D0:B>@>< є >@30=V70FV9=89 AC?@>2V4 48AF8?;V=8. � @0<:0E 
FIG DC=:FV>=Cє &5E=VG=89 :><VB5B 7 ?0@:C@C, I> @>7@>1;Oє ?@028;0, 
AB0=40@B8 B0 A8AB5<C ?V43>B>2:8 AC44V2 V B@5=5@V2. &0:>6 AB2>@5=> 107C 
A5@B8DV:>20=8E A?>@C4 4;O B@5=C20=ь B0 7<030=ь [1]. 

�>4=>G0A @57C;ьB0B8 0=0;V7C A2V4G0Bь ?@> =0O2=VABь :>=D;V:BV2 <V6 FIG 
B0 V=H8<8 >@30=V70FVO<8, 7>:@5<0 Parkour Earth B0 International Parkour 
Federation (IPF), O:V 28ABC?0NBь 70 715@565==O 02B>=><VW 48AF8?;V=8 B0 WW 
DV;>A>DVW, I> BO6Vє 4> =5D>@<0;ь=>W, «2C;8G=>W» :C;ьBC@8. "A=>2=V 
0@3C<5=B8 3 =5?@8?CAB8<VABь V=AB8BCFV>=0;V70FVW ?0@:C@C 157 73>48 
?@54AB02=8:V2 A?V;ь=>B8 B0 =5287=0==O FIG O: ;53VB8<=>3> :5@V2=>3> >@30=C 
[4, 5]. 

":@5<C C203C ?@84V;5=> ?8B0==O< >;V<?V9Aь:>3> 287=0==O ?0@:C@C [6, 
7, 8]. #>?@8 70FV:02;5=VABь 7 1>:C  V6=0@>4=>3> >;V<?V9Aь:>3> :><VB5BC 
( "�), @VH5==O ?@> 2:;NG5==O 48AF8?;V=8 4> ?@>3@0<8 �3>@ 2024 @>:C 2 
#0@86V =5 1C;> ?@89=OB>, I> G0AB:>2> 7C<>2;5=> >@30=V70FV9=8<8 
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AC?5@5G:0<8, 0 B0:>6 ?>B@51>N ?>40;ьH>3> B5ABC20==O 7<030;ь=8E D>@<0BV2 
V AC44V2Aь:8E A8AB5< [9]. 

&0:8< G8=><, @57C;ьB0B8 4>A;V465==O A2V4G0Bь ?@> 0:B82=89 ?@>F5A 
V=B53@0FVW ?0@:C@C 4> >DVFV9=>W AB@C:BC@8 A?>@B82=>W 3V<=0AB8:8, ?@>B5 
B0:>6 2:07CNBь =0 @O4 28:;8:V2, A5@54 O:8E 3 70157?5G5==O є4=>ABV 
<V6=0@>4=>W A?V;ь=>B8, 040?B0FVO =5D>@<0;ь=>W 48AF8?;V=8 4> 7<030;ь=8E 
=>@< B0 ?>HC: 10;0=AC <V6 A?>@B82=>N AB0=40@B870FVєN 9 715@565==O< 
02B5=B8G=>ABV ?0@:C@C. 

�8A=>2:8. #@>2545=5 4>A;V465==O 4>72>;8;> 28O28B8 >A=>2=V 
>A>1;82>ABV DC=:FV>=C20==O ?0@:C@C O: =>2>W 3V<=0AB8G=>W 48AF8?;V=8 2 
AB@C:BC@V  V6=0@>4=>W D545@0FVW 3V<=0AB8:8 (FIG). �AB0=>2;5=>, I> 
2:;NG5==O ?0@:C@C 4> AB@C:BC@8 FIG A?@8O;> 9>3> D>@<0;V70FVW O: 
7<030;ь=>3> 284C A?>@BC, AB2>@5==N >DVFV9=8E @53;0<5=BV2, A8AB5<8 
>FV=N20==O B0 >@30=V70FVW <V6=0@>4=8E BC@=V@V2. �<030;ь=V D>@<0B8 
Speed-run B0 Freestyle 45<>=AB@CNBь ?>B5=FV0; ?0@:C@C O: 284>28I=>W V 
B5E=VG=> A:;04=>W 48AF8?;V=8, 740B=>W 2V4?>2V40B8 ACG0A=8< 28<>30< 
A?>@B82=>3> <5=546<5=BC. �>4=>G0A V=B53@0FVO ?0@:C@C 4> >DVFV9=>W 
A?>@B82=>W A8AB5<8 28:;8:0;0 AC?5@5G;82V @50:FVW 7 1>:C ?@54AB02=8:V2 
02B5=B8G=>W A?V;ь=>B8, I> AB028Bь ?V4 AC<=V2 ;53VB8<=VABь FIG O: є48=>3> 
>@30=C C?@02;V==O 48AF8?;V=>N. !572060NG8 =0 2V4ACB=VABь >AB0B>G=>3> 
@VH5==O I>4> 2:;NG5==O ?0@:C@C 4> ?@>3@0<8 ";V<?V9Aь:8E V3>@, 0=0;V7 
ACG0A=8E B5=45=FV9 A2V4G8Bь ?@> 7@>AB0==O 9>3> @>;V C 3;>10;ь=><C 
A?>@B82=><C A5@54>28IV. �@0E>2CNG8 ?>?C;O@=VABь ?0@:C@C A5@54 <>;>4V, 
9>3> 28A>:89 28E>2=89 ?>B5=FV0;, 0 B0:>6 <>6;82>ABV 2?@>20465==O C 
DV78G=5 28E>20==O, 40=0 48AF8?;V=0 ?>B@51Cє ?>40;ьH>3> =0C:>2>3> 
282G5==O, 7>:@5<0 I>4> >?B8<V70FVW B@5=C20;ь=>3> ?@>F5AC, 157?5:8 
28:>=0==O B0 @>728B:C A8AB5<8 AC44V2AB20. 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. Fédération Internationale de Gymnastique. 202232024 Code of Points 

Parkour [�;5:B@>==89 @5AC@A]. FIG. 2022. URL: 
https://www.gymnastics.sport/publicdir/rules/files/en_2022-2024%20PK%20Code

%20of%20Points%20%28Mark-up%29.pdf 

2. Fédération Internationale de Gymnastique. Rules for the FIG Parkour 
World Cup Series 2021, 2022, 2023, 2024 [�;5:B@>==89 @5AC@A]. FIG. 2021. 
URL: 

https://www.gymnastics.sport/publicdir/rules/files/en_PK%20World%20Cup%20R

ules%202021-2024.pdf 

3. Fédération Internationale de Gymnastique. Parkour History [�;5:B@>==89 
@5AC@A]. FIG. URL: 
https://www.gymnastics.sport/site/pages/disciplines/pk-history.php 
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4. Parkour Earth. The FIG Saga: The Story So Far [�;5:B@>==89 @5AC@A]. 
Parkour Earth. 2024. URL: 

https://www.parkour.earth/articles/the-fig-saga-the-story-so-far 

5. International Parkour Federation. IPF Commends IOC Decision Against 
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Parkour Federation. 2020. URL: 
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ig-parkour-proposal-for-2024-olympic-games/ 

 

 

'�� 796.325:796.07 
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1 AB0@H. 28:;. !' «�0?>@V7ь:0 ?>;VB5E=V:0» 
2 ABC4. 3@.  -314 !' «�0?>@V7ь:0 ?>;VB5E=V:0» 
#�$%#��&��� ��%&"%'��!!/ BOSU #��&("$  ' �"����"�� 

Bosu Balance Trainer 3 F5 B@5=065@, I> A:;040єBьAO 7 ?;0AB8:>2>W 
?;0BD>@<8 4V0<5B@>< 63 A< V 3C<>2>3> :C?>;0-?V2AD5@8 28A>B>N 30 A<. �>3> 
C=V:0;ь=VABь ?>;O30є 2 <>6;82>ABV 28:>@8AB0==O 7 >1>E 1>:V2 (:C?>;>< 23>@C 
01> 2=87), I> @>18Bь 9>3> C=V25@A0;ь=8< V=AB@C<5=B>< 4;O B@5=C20=ь, 
A?@O<>20=8E =0 @>728B>: :>>@48=0FVW, A8;8, 3=CG:>ABV B0 AB01V;ь=>ABV. 
#@>B>B8? BOSU 1C2 @>7@>1;5=89 C 1999 @>FV �52V4>< �5:>< 4;O 
?@>D5AV9=8E A?>@BA<5=V2. %ь>3>4=V B@5=065@ 0:B82=> 70AB>A>2CєBьAO 
0<5@8:0=Aь:8<8 2>;591>;VAB0<8, E>:5WAB0<8, 0 B0:>6 G;5=0<8 71V@=>W %,� 7 
3V@Aь:>;86=>3> A?>@BC B0 A=>C1>@4C. �024O:8 <>6;82>ABV @53C;N20B8 
?@C6=VABь :C?>;0 (H;OE>< 2?CA:0==O G8 28?CA:0==O ?>2VB@O) B0 040?BC20B8 
?@>3@0<8 B@5=C20=ь, BOSU ?V4E>48Bь 4;O ;N459 @V7=>3> 2V:C B0 @V2=O 
DV78G=>W ?V43>B>2:8. 

!0 2V4<V=C 2V4 AB0=40@B=8E B@5=065@V2 7 >?>@><, O:V ?@>?>=CNBь 
DV:A>20=V @CE8 9 >1<565=> 2V4B2>@NNBь 1030B>?;0=>2V ?@8@>4=V @CE8, 
E0@0:B5@=V 4;O 2>;591>;C, BOSU 70157?5GCє DC=:FV>=0;ь=5 B@5=C20==O. 
�?@028 =0 Fь><C B@5=065@V 70;CG0NBь 4@V1=V <’O78-AB01V;V70B>@8, I> 
?>:@0ICє :>>@48=0FV9=V 74V1=>ABV B0 @>1>BC 25AB81C;O@=>3> 0?0@0BC. &0:V 
B@5=C20==O A?@8ONBь @>728B:C A8;8, A?@8B=>ABV, 3=CG:>ABV, :>>@48=0FVW @CEV2 
V ?>:@0ICNBь ?>AB02C [1]. *5 @>18Bь BOSU FV==8< V=AB@C<5=B>< O: 4;O 
=>20G:V2, B0: V 4;O ?@>D5AV9=8E A?>@BA<5=V2. 

�0 =02G0;ь=8< ?>AV1=8:><, :;NG>28<8 E0@0:B5@8AB8:0<8 2>;591>;VABV2 
є A8;0, H284:VABь, 28B@820;VABь, A?@8B=VABь, 3=CG:VABь, AB@81CGVABь, 
:>>@48=0FVO @CEV2, ?>GCBBO ?@>AB>@C B0 H284:VABь >@Vє=BC20==O [2]. *V O:>ABV 
D>@<CNBь >A=>2C B5E=V:>-B0:B8G=>W <09AB5@=>ABV 3@02FV2 V ?>B@51CNBь 
FV;5A?@O<>20=>3> @>728B:C, C G><C Bosu <>65 2V4V3@0B8 206;82C @>;ь. 
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�>A;V465==O Saeterbakken et al. (2014), ?>:070;>, I> 28:>@8AB0==O 
BOSU 7 4>40B:>28< =020=B065==O<, ?V4 G0A =0E8;V2 2?5@54 V7 ?>;>65==O 
;560GV, 2?;820є =0 0:B820FVN <’O7V2 :>@0. �57 4>40B:>2>3> =020=B065==O 
0:B820FVO 7>2=VH=ь>3> :>A>3> <’O70 7=86C20;0AO =0 22324%, 0;5 ?@8 
4>4020==V 2038 0:B820FVO ?@O<8E <’O7V2 682>B0 7@>AB0;0 =0 21324% [3]. �;O 
2>;591>;VABV2 <VF=89 :>@ є :@8B8G=> 206;828<, 0465 2V= 70157?5GCє 
AB01V;ь=VABь BC;C10 ?V4 G0A AB@81:V2, C40@V2 ?> <’OGC B0 H284:8E ?5@5<VI5=ь 
=0 <0940=G8:C, I> 2?;820є =0 5D5:B82=VABь 3@8. 

' 4>A;V465==V San G. et al. (2019) 1C;> 28O2;5=>, I> 8 B86=V2 B@5=C20=ь 
(3 @078 =0 B8645=ь) V7 BOSU ?>:@0ICNBь 7030;ь=C AB01V;ь=VABь V 0=05@>1=C 
?>BC6=VABь. 'G0A=8:8 5:A?5@8<5=B0;ь=>W 3@C?8 ?>:070;8 :@0IV @57C;ьB0B8 2 
B5AB0E =0 10;0=A B0 281CE>2C A8;C ?>@V2=O=> 7 :>=B@>;ь=>N 3@C?>N [4]. �;O 
2>;591>;VABV2 F5 >7=0G0є ?>:@0I5==O @V2=>2038 ?V4 G0A 48=0<VG=8E @CEV2, 0 
B0:>6 @>728B>: 281CE>2>W A8;8, =5>1EV4=>W 4;O 0B0: V 1;>:V2. 

Don Fink V Melanie Fink (2013) C A2>W9 @>1>BV >?8A0;8 2?@028 =0 BOSU, 
A?@O<>20=V =0 @>728B>: 3=CG:>ABV B0 @CE;82>ABV AC3;>1V2. !0?@8:;04, 
?@8AV40==O =0 =5AB01V;ь=V9 ?>25@E=V 01> 1VG=V 28?048 <>6CBь 1CB8 G0AB8=>N 
@>7<8=:8 G8 70<8=:8 [5]. �;O 2>;591>;VABV2 B0:V 2?@028 7=86CNBь @878: 
B@02< (>A>1;82> :>;V= V 3><V;:>AB>?V2) B0 ?V428ICNBь 5D5:B82=VABь C40@V2 V 
AB@81:V2 7024O:8 :@0IV9 @CE;82>ABV AC3;>1V2. 

�>A;V465==O Son et al. (2018) ?>:070;>, I> ?@>?@V>F5?B82=V 2?@028 7 
BOSU ?@>BO3>< >4=>3> B86=O ?@872>48;8 4> =525;8:>3> ?>:@0I5==O 28A>B8 
25@B8:0;ь=>3> AB@81:0. &@820;VHV ?@>3@0<8, 9<>2V@=>, <>6CBь ?>A8;8B8 
5D5:B.  5B>N 1C;> 3 >FV=8B8 4>FV;ь=VABь H8@H>3> 4>A;V465==O, 
?>@V2=NNG8 A8;>2V B0 ?@>?@V>F5?B82=V B@5=C20==O [6]. �;O 2>;591>;VABV2 F5 
206;82>, 0465 28A>B0 AB@81:0 157?>A5@54=ь> 2?;820є =0 5D5:B82=VABь 0B0: V 
1;>:V2. 

' 4>A;V465==V Lubetzky-Vilnai et al. (2015) 1C;> ?>:070=>, I> 
B@5=C20==O =0 BOSU ?>:@0ICNBь >@Vє=B0FVN 2 ?@>AB>@V B0 7>@>2C 
:>>@48=0FVN. �D5:B 4>AO302AO 7024O:8 ?V428I5=V9 70;56=>ABV 2V4 7>@C 4;O 
:>=B@>;N ?>AB028 [7]. *V =028G:8 A?@8ONBь :@0IV9 @50:FVW 2>;591>;VABV2 =0 
<’OG V B>G=>ABV @CEV2 C 3@V. 

#;0BD>@<8 BOSU є 1030B>DC=:FV>=0;ь=8< B@5=065@><, O:89 <0є 
7=0G=89 ?>B5=FV0; 4;O B@5=C20=ь 2>;591>;VABV2. �V= A?@8Oє @>728B:C 
:>>@48=0FVW @CEV2, H284:>ABV >@Vє=BC20==O 2 ?@>AB>@V, AB@81CG>ABV B0 
281CE>2>W <’O7>2>W A8;8 4 :;NG>28E E0@0:B5@8AB8: 4;O CA?VEC 2 3@V. )>G0 
?@O<8E 4>A;V465=ь 70AB>AC20==O BOSU A0<5 C 2>;591>;V =54>AB0B=ь>, =0O2=V 
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