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KuHeTnyeckas (knHemaTn4yeckas) uenb

* B mexaHuke - COBOKYINHOCTb HEKOTOPOIo KOJIn4YeCTBa 3BEHLEB,
coegUHEHHbIX Npn noMmowm KUHEMaTN4EeCKUX rnap
nocriegoBarteribHO Ui Pa3BETBJIEHO.

B yenoseyeckom opraHmM3me - NocnenoBaTenbHOCTbL CYCTaBoB,
COENHSIIOLLINX ONpeaeneHHyo YacTb Tena.



KnHematunyeckas uenb (KLI) moxeT ObITh:

e [1pocTON UMM CNOXXHOW:

= B npoctomn KLl kaxxgoe n3 3seHbeB 0OpasyeT nogBuXKHOE COeUHEHMNE C
OBYMS 3BEHbAMM.

= B CNOXHYH0 KL BKNoYeHbI CroXHblIE 3BEHbLS, COeAUHSOLLNECS Donee YeMm C
OBYMSA OPYrMMU 3BEHBSMU.

e OTKPbITOW U1 3aMKHYTOM:

o B OTKPbITOWN (T.e. He3aMKHYTOU) KL| ecTb 3BeHbS, BXOasLLME TONMBKO B OOHY
KNHEeMaTU4yeCKyto napy.

e [1nockon nnu NpoCcTpaHCTBEHHOM:

° B MSTOCKON KNHEMATUYECKOW LIENN TOYKU BCEX 3BEHLEB MOTYyT
nepemMellaTbCq B NapariesibHbIX NITOCKOCTAX.



KnHemartumnyeckaqa napa

« CoenHeHue ABYX COMNMPMKacarLnxcd 3seHbeB, O0MNMyCKarLlee nxX
OTHOCUTEJIbHOE ABUXXEHUE.

» B yenoBeyeckom Tene — CyCTaBbl



CTeneHb cBOOOAbI

« COBOKYMNMHOCTb HE3aBUCUMbIX KOOpAMHAT NepeMeLleHns u/mnm
BpaLLEeHUs], MONTHOCTbIO onpeaenstoLw,as NosioXXeHne CUCTEMbI UMK
Tena.
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CTeneHb cBOOOAbI

e 3 cTENeHn cBoOOabl — LIApPOBUAHbLIE U NMITOCKNE CYCTaBb;
e 2 cTENEHU cBOOOALI — ANUNCOBUAHbIE U CEANOBUOHbIE CYCTaBbI;
* 1 cTeneHb cBOOOObI — LIMNNMHAPUYECKME N BITOKOBMOHbIE CYCTaBbl.




IToroBasa cteneHb cBOOOObI

 [1Nna gucrtanbHOro cermeHTa onpeaenaercs CyMMOW CTeNneHeun
cBOOOAbI BCEX NpeablayLLnX CErMEHTOB

« [lnctanbHasa panaHra ykasatesibHOro nanbua MMeeT 12 cteneHen ceodoabl:

3 (nne4yo) + 1 (NOKTOTb) + 1 (Npeanneybe) + 2 (3andacTbe) +
+ 3 (nacTHO-dpanaHroBbIn) + 1 (Npokc/cpen) + 1 (cpen/oncT)
=12






OTKprTaFI KMHEMAaTN4YECKaA Uellb

e Llenb 13 pblyaros, gucTanbHOEe 3BEHO KOTOpPOW cBoOogHOE



Shoulder Motion Muscles Involved Shoulder Motion Muscles Involved
Flexion . Deltoid (anterior fibers) Extension Deltoid
Pectoralis major (posterior fibers)
(clavicular fibers)
. Latissimus dorsi
~ / Coracobrachialis

Teres major

Biceps brachii :
Pectoralis

major sternal fibers)
Triceps brachii
(long head)

Abduction Deltoid (all fibers) Adduction Pectoralis major

Supraspinatus Latissimus dorsi

Teres major
(overhead)

?\ ‘ ;‘ Pectoralis major
’ Teres minor
Coracobrachialis

Biceps brachii
(short head)

St




Internal Deltoid (anterior fibers) External Deltoid (posterior
Rotation Rotation H libers)
Pectoralis major ; f
v Infraspinatus
Latissimus dorsi
Teres minor
Teres major
Subscapularis
Horizontal Deltoid (posterior fibers) Horizontal Pectoralis major
Abduction ﬁ, Adduction
- Infraspinatus Deltoid (anterior
2 libers)
r Latissimus dorsi '
v /
Teres minor -






N30bITOUYHbIE CBA3U

» [loBTOPAIOLLIMECH CBSA3U, KOTOPbIE MOXKHO YAanuTb, COXPaHUB Npu
9TOM 3aaHHOe YNCIo cTeneHen csoboabl.
« MoryT Bo3HMKaTb B KNHEMATUYECKUX Liensax Ansi obecneyeHmns

HY>KHOW NPOYHOCTU U XXECTKOCTU CUCTEMbI, OCOOEHHO NpU
nepenade 60bLINX CUTT.



N30bITOUYHbIE CBA3U

e NOKanbHbIe (N0ABNAITCH, €Crn NOMMMO HEODXOAUMBIX 3NEMEHTOB
KMHEMAaTM4YecKasi napbl, 0OyCNoBMEHHbIX TPebyeMbIMM
reoMeTPUYEeCKMMU CBA3AMM, NPU KOHCTPYMPOBAHUN NCMOSb3YHOTCH
NOMONHUTENbHbIE 3reMeHTbl. [1pn HaNNMYMM N36bITOYHBIX NOKarbHbIX
CBS3el OTHOCUTENbHOE ABMXEHME 3BeHbEB NTMOO cCTaHOBUTCA
HEBO3MOXHbIM (3aLMKNMBaHMe, 3alleMieHne arnemMeHToB), nmMobo
OCYLLECTBMAETCS 3a CYET AedopmaLum 3BEHbEB MeXOy peanbHbIMU
NMOBEPXHOCTAMU SFIEMEHTOB UITN NX N3HOCA)

e KOHTYPHbIE (ECIN €CTb KOHTYPHbIE N30bITOYHbIE CBA3M, TO COOpKa
MEeXaHM3Ma U OBMKEHNE ero 3BeHbeB CTAaHOBUTCS BO3MOXXHbIM TONbKO
npu netopMnpoBaHnUmM 3BEHLEB).






[locTonHcTBa U HegocTtaTkm ynpaxHeHun B OKLL

JlJocToOuMHCTBa HepoctaTku

+ KOHTpOnnpyemMocCTb TpaekTopum -/+ YBennyeHHada ctabunbHOCTb OABUXEHUS
+ [NoBbIWEHHbIE TPEOOBAHNSA K MbILLEYHOMY -/+ NsonnpoBaHHas paboTta —

KOHTPOIHO «HEeYyHKUNOHANbLHOCTbL»

+ BO3MOXHOCTb «COCPEeaoTOuUTLCA» HA KOHKPETHOM
MblLLILIE
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Buabl cHapaaoB Anga ERT




Elastic resistance training (ERT) — 4TO 3TO?

e TpeHnpOoBKU C BapnaTMBHOWU Harpy3kou (Variable Resistance Training
[VRT]):

1) TpeHuposka c uensamu (Chain Resistance Training [CRT]) - Harpy3ka
pPaBHOMEPHO yBenninBaeTcs Npu NOAHATUM CHapaga

2) TpeHnpoBKa C anacTuyHbIMK cHapsigamu (Elastic Resistance Training
[ERT]) — Harpy3ka yBenmymBaeTca HepaBHOMEPHO MNMPu pacTarmBaHuUu
CHapsaa



[locTonHcTBa 1 HegocTaTku ERT

locTonHCTBA HepocTtaTtku

+ BapnatnBHOCTb yrnpaXHEHUN -/+ YBennyeHHasa HeCcTabunbHOCTb ABUXEHUS

+ CnHeprus Harpysku un dpas HanpskeHns MblLuLy - HEBO3MOXXHOCTbL «NponucaTb» TOYHYIO Harpy3Ky
+ Hn3kasa ctTommMocTb - Hn3knm komnnaeHc

+ besonacHocTb
+ [10NroBe4YHOCTb NEHT

+ QP PeKT, ConocTaBUMbIN C TAKOBbIM OT
TPeHaXepos



CpaBHeHWe nporpeccuun Harpyskm CRT 1 ERT
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CpaBHeHWe nporpeccuun Harpyskm CRT 1 ERT

force

o

extension

force

loading

unloading

»

extension



3aBMCUMOCTb COMPOTUBNEHUA cHapsiaa OT
PACTSXKEHUS

80 * 0%-25% - obnacTtb

1 rop6a

* 25%-500% -
nMHenHasa obnacTb

* 500%-+ -
9KCMoHeHunanbHas
obnacTtb

60 +

Force (N)
[ (#] =N (9]
o o [em ) o
| | |

N
o
I
T

o

0 42 8 137 185 233 281 329 377 426 473 522 568
Stretching %

[MpepnouTnTenbHaa obnactb paboTbl ¢ ERT-cHapaaoM — oT 25% 00 250%
pacTaXeHUd



3aBMCUMOCTb COMPOTUBNEHUA cHapsiaa OT

PaCTAXEHUS

I —1 R,, - CONPOTUBIIEHNE B

R, = —xoi—max x 100% :
0 — 3 0 npoLeHTax
e L .,,— KOHeYHas anvHa
L —HavyanbHaga arnnHa

[aHo: PeweHne: [aHo: HaYPeweHne:
L.,=1m [R,=([2-1]/1)x 100 = 100 L,=128¢cm | R, = ([256-128]/128) x 100 = 1 x 100 = 100
L. =2M L., =256CM
R, - ? R, - ?

BbiBOA: CHapsa okasbiBaeT 0gMHAKOBOE CONPOTMUBNEHNE NPU OAUHAKOBOM
CTEMNEeHN pacTSKEHUSI BHE 3aBUCUMOCTW OT Ha4arnbHOW ANUHbI



Pac4yeT anacTtnyeckoro conpotnBneHns ERT-

cHapsaaa

Table 1. Length-tension relationship of elastic bands (2).

Yellow (14 mm) ; Blue (32 mm) Green (48 mm)
Length Tension Length Tension Length Tension Length Tension Length Tension

(cm) (kg) (cm) (kg) (cm) (kg) (cm) (kg) (cm) (kg)
100 0 100 0 100 0 100 0 100 0

110 2.8 110 4.6 110 8.5 110 6.8 110 15.4
120 5.7 120 9.6 120 14.8 120 16.5 120 29.1
130 8.1 130 13.3 130 19.5 130 24.0 130 40.0
140 9.8 140 16.6 140 23.9 140 30.0 140 49.3
150 15 150 19.9 150 27.3 150 49.3 150 572




YNpyrmm ructepesmnc

1) oTcTaBaHue gedopmaumn ynpyroro tTena Force
OT HanpsikeHus no dase, B CBSI3N C YEM B
KaXXabl MOMEHT BPEMEHMN BENMNYMHA
aeopmaunm Tena sSBNAETCS pe3ynsratom
ero nNpeabICTopum;

2) XapaKTepucTuka niacTUYHOCTM Yrpyrnx
MaTtepunarnos, onpegensiemasi Kak pasHoCTb
MeXay 3aTpadeHHON Ha gedopMmnpoBaHme U
BO3BpaALLEHHOM MPU pasrpy3ke aHeprum

Tota?%pﬁ\

Heat Energy produced in the rubber band

Useful recoverable energy

Extension



Tunbl MblLLEYHOro cokpalleHUs
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Cwvna mMbliLy, B pa3nnyHbix doa3ax coKkpalLleHUs

~ B. U3oMeTpuuecKan MblleyHas cuna npu pasHom AnuHe capkomepa
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MwnoTtaTtmnyeckmumn pedornekc

» Pedprniekc Ha HaTaXeHMe MbILLL, NPOABNAILWMACA B opMe
BO30Y)XOEHUA MbILLLIbI B OTBET Ha €€ HaTs>KEHUE.

- ObycnaBnuBaeT crneayoLme B3aMMOCBSA3N:

s «ANTIMHA-HaNpaXXeHne» (YeM cunbHee, 40 ONTMMYyMa, HaTaHYyTa
MbllULA, TeM DonbLUee ycunme oHa pa3BnBaeT);

5 «CKOPOCTb-CuNa» (4em ObICTpee HaTAXKeHne MblLLLbl, TeM DonbLUe
pasBMBaemMas cuna; Yem ObICTpee COoKpaLleHNE MblILLLbI, TEM
pa3BMBaeMas elo cuna MeHbLle)



Cwvna mMbliLy, B pa3nnyHbix doa3ax coKkpalLleHUs
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MWHYTOUKY...

80
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40 +

Force (N)

30 +

10 +

42 89 137

185 233 281

T T T T T T

329 377 426 473 522 568

Stretching %

& A. Kpueble «anuHa-cMna» ana ckeneTtHom u cepaevHon mMbiluly,
1. MNonepeyso-NonocaTas Molluya 2. Cepaeuman Mbiluua
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MoMeHT cunol

e MomeHT
CUnbl (CUHOHUMBbI: KPYTALLUN
MOMEHT, BpaLlaTesibHbIN
MOMEHT, BepPTALMUN MOMEHT,
BpawaloWwmnn MOMEHT) —
BEKTOpHaa on3nveckasa BennymHa,

-t

o |F paBHaA BEKTOPHOMY
& Qh-ﬁ NPOM3BEAEHNIO PaanyC-BEKTOPA,
. NPOBEAEHHOIO OT OCY BpaLLEeHUS K
] 1:1/ TOYKE MNPUSTOXKEHUSA CUTbI, Ha

BEKTOP 3TOU CUNbl. XapaKTepusyet
BpallaTenbHOe AeNCTBME CUMbl Ha
TBEPOOE Teno.



KpnBble MOMEHTa CUNbI

Shoulder Torque BHe 3aBMCUMOCTU OT YPOBHS
35 COMPOTUBIIEHUS, KpMBast MOMEHTa CUNbI
npu ncnonb3oBaHnu ERT-cHapsga nmeet
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Shoulder Angle




KpnBble MOMEHTa CUNbI

Torque (N-m)
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YTros cunsl

KOMHATA

YTON CiNLs!

OAe0e

W

Yron CHnb

Yron cunbl — 3TO MOLLHbIN S3HEPreTUYEeCKNn y4acTokK,
KOTOPbIN MOXXHO HAaNTWU B KaXXOoW KOMHarTe.
[TpaBuibHaga akTuBauKusa yrna cumbl NOMOXET Bam
nobutbesa boree BbICTPOro NCNOMHEHUSA KENAHUA K
Lenen, a Takke caABMHYTb C MEPTBOW TOYKW Aena,

KOTOPbIE MO HEMOHATHLIM MPUYMHAM He Nony4YaeTcs
coenaTb.




YTron cunbl 1 MOMEHT CUnbl

Lever Arm

M=FXrXxsina !

M — MOMEHT CUIbI

r = LA — nfie4yo pblyara

FA — yron cunbl
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(Le., shear and compressive components of the joint reaction force) in single-joint exercises with ideal
elastic bands. The model accounts for the relevant geometric and elastic properties of the band, the band
P hing, and the rel, among the s of rotation fi points of the
band. All the possible elastic torque profiles of. i orascending type were
disclosed in relation to the different ranges of joint angles. From these results the elastic resistance setting
that best reproduces the average-user's knee extensor torque in maximal isometricfisokinetic efforts
was determined. In this optimized setting, the shear tibiofemoral reaction force corresponding to an
anterior (posterior) tibial displacement was 65% smaller than (nearly the same as) that obtained in a cam-
equipped leg-extension equipment for equal values of resistance torque peak, whereas the compressive
tiblofemoral reaction force was 22% higher. Compared to a weight-stack leg-extension equipment, an
elastic resistance optimized setting has the potential to give 2 more effective quadriceps activation across
the range of motion, and greatly reduces the an(ennl cruciate ligament strain force, which represents

the main drawback of existing open kinetic-ch.

© 2011 IPEM. Published by Elsevier Ltd. All rights reserved.

1. Introduction

Elastic resistance exercises have gained increasing popularity
in recent de(ades and are widely used in (odays conditioning

and reh Since the pi of
Aniansson et al. [1], many clinical randomized controlled trials

the effecti f elastic e exercises in improv-
ing balance, propri ion, and functi ity, as well as
in the treatment of chronic pain and injury prevention |2]. Several
elec! Y ic studies i muscle amvny patterns
during d ilitati ise lastic resis-

tances [3-5]. In contrast, little attention has been devoted in the
literature to understand the specific resistive properties provided
by elastic bands or tubing [2,6-8). An accurate and rational knowl-
edge of joint loading during elastic resistance exercises is still
[ lacking The ion of the axial and shear joint
reaction forces, and of the forces carried by the ligaments, rep-
resents a crucial step to plan effective therapeutic exercises and
understand all the clinical implications.

e address: University of Perugia, of Surgical, Radi-
alogic and Odontastomatologic Sciences, Medical Section, Via £ dal Pozza
pad. W, 06126 Perugia, Italy. Tel: +39 075 5855852; fax: +39 075 5735001,

Email address: biscarini@fisica.unipg.it

The magnitude of the force exerted by an homogeneous and
ideal elastic band is given by Fg = ESy(l — Ig)/lo. where E is the
Young's modulus, which characterizes the stiffness of the material,
Sp and [p are the resting cross-sectional area and length of the unde-
formed band, [ is the actual length of the band after its elonganon
strain, and the factor (I - Ip)/lp rep the relative
the band. Color-coded bands with different stiffness and/or cross-
sectional area are typically marketed in bundle, to provide a range
of resistances that meets the different user’s needs and demands.
The two ends of an elastic band are generally fixed to a point C of
a stable support and to a point P of the exercising limb; the change
in I during the exercises gives a modulation of the elastic resis-
tance within the joint range of motion (ROM). A point within the
length of the elastic band may be fixed to C to shorten the effective
resting length of the band, and increase both the mean value of Fy
and its overall increase AF, = ESo(lz — )/lo during the exercise
(2 = h = lo). Of course, elastic bands can be connected in series (in
parallel) to increase the effective value of ko (So) and produce the
opposite (the same) effects. Both Fy and AF4 can also be modulated
by changing the distance of the user from C or the level of the band

pre-stretching.
Nevertheless, the linear increase of Fy with | would appear
to ish a severe limitation in the of the resis-

tance force. In fact, the force of the muscle-tendon unit typically
decreases during a shortening contraction, due to the muscle

1350-4533S = see front matter © 2011 IPEM. Published by Elsevier Ltd. All rights reserved.

doi:10.1016/jmedengphy 2011.06.011
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MomeHT cunbl (H-M) paBeH nponsseneHuto cunbl (H) Ha 4nvHy nneya pelyara (M) Ha CUHYC yria cunbl



[Togbop ynpaxHeHus

1) YCTaHOBUTb XapaKkTEPUCTUKN OBUXKEHUS
2) BbibpaTb onnHy ERT-cHapsaaa

3) BbibpaTb MecTo KpenneHus

4) [NopgobpaTb OOMKHYIO HAarpy3ky



[Togbop ynpaxHeHus

1) YCTaHOBUTb XapaKTepPUCTUKU OABUNXKEHUS
2) BbibpaTb onnHy ERT-cHapsaaa

3) BbibpaTb MecTo KpenneHus

4) [NopgobpaTb OOMKHYIO HAarpy3ky



OnpepgeneHne xapakTepucTuK OBUKEHNS

1) TpaekTopusa: NPSAMOMHENHOE NN KPUBOSNTMHENHOE
2) HanpaBneHue: ogHOMMOCKOCTHOE NN MHOIOMITOCKOCTHOE
3) BpeMeHHble xapakTepuUCTUKN: TEMI, PUTM, OAHOPOAHOCTb



OnpeneneHne TpaekTopun ABUKEHUS

1) «®PyHKUMOHaNbHOE yrnpaxHeHne» (cnopT, PNF, no3gHue aTanbl
peabunutaumm etc.) — CNoXXHOe MHOTOMJITOCKOCTHOE ABMXEHNE

2) Peabunutaumsi Ha paHHMX aTanax, yKpenneHue Mbllil, pasButue
HENPO-MbILLEYHOWU CBA3N — ABMXKEHME B OQHOMW MITOCKOCTH

3) Stealth-ynpakHeHue — cKpbiTasi akTUBaLUSA LENeBON MbILLLbI
4) W3omeTpunyeckoe nnm ctatoguHaMmnyeckoe ynpaxkHeHme
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OOHONMOCKOCTHbIE ABUXEHUS




KpuBonnHenHoe U npaMonmnHenHoe aBmxeHmne




OnpegeneHne CKOPOCTU BbINOSTHEHUS

VINpa>XHeHN4A
% TRM
10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
STARTING SPEED STRENGTH ACCEL ABSOLUTE
STRENGTH STRENGTH SPEED STRENGTH STRENGTH
> 1.3m/s 1.3-1m/s 1-0.75m/s 0.75 - < 0.5m/s

0.5 m/s



OnpeneneHne TpaekTopun ABUKEHUS

1) BekTop conpoTtuBnenuns
2) BekTop nomouin



[Togbop ynpaxHeHus

1) YCTaHOBUTb XapakTEPUCTUKN OBMKEHUS
2) BbiOpaTtb onuHy ERT-cHapsapa

3) BbibpaTb MecTo KpenneHus

4) [NopgobpaTb OOMKHYIO HAarpy3ky



3aBMCUMOCTb COMPOTUBNEHUA cHapsiaa OT

pacTaAXeHus

I —1 R,, - CONPOTMBEHNe B

R, = —xor—mi x 100% :
% L 0 npoueHTax
e L ,,— KOHEeYHasa anuHa
L —HavyanbHaga arnnHa

[aHo: PeweHne: [aHo: HaYPeweHne:
L.,=1m |R, =([2-1]/1)x 100 = 100 L_.=128cm | R, =([256-128]/256) x 100 = 1 x 100 = 100
L. =2M L., =256CM
R, - ? R, - ?

BbiBOA: CHapsa okasbiBaeT 0gMHAKOBOE CONPOTMUBNEHNE NPU OAUHAKOBOM
CTEMNEeHN pacTSKEHUSI BHE 3aBUCUMOCTW OT Ha4arnbHOW ANUHbI



Bbibop AnnHbl cCHapsiaa

icxogHaa anvHa cHapsiga 3aBUCUT OT
npeanosiaraemMoro ConpoTMBEHUS, T.e. ero
KOHEYHOW AJINHbI

1 200%

100%

K npumepy, onsa pacTskeHus cHapsaa ao 200%
npu crmbaHnm NnevYeBoro cyctasa creayeT
B3ATb AJIMHY CHapsaa, paBHYIO ANUHE
[OBUXYLLIErOCA CerMeHTa, T.e. BepXHeWn
KOHEYHOCTW

LA

LA




[Togbop ynpaxHeHus

1) YCTaHOBUTb XapaKkTEPUCTUKN OBUXKEHUS
2) BbibpaTb onnHy ERT-cHapsaaa
3) BbIOpaTb MecTo KpensneHus

4) [NopgobpaTb OOMKHYIO HAarpy3ky
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Lever Arm

M=FXrXxsina !

M — MOMEHT CUIbI

r = LA — nfie4yo pblyara

FA — yron cunbl
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KpenneHune cHapsaaa

| x | x B KOHLIe ABWXeHUA cHapaaa yrorn
’ | CUnNbl JOJIKEH cocTaBnATb 0°-15°




[Togbop ynpaxHeHus

1) YCTaHOBUTb XapaKkTEPUCTUKN OBUXKEHUS
2) BbibpaTb onnHy ERT-cHapsaaa

3) BbibpaTb MecTo KpenneHus
4) MNMopoObpaTb OOMKHYIO Harpy3Kky



OnpepeneHne Konm4yectaa NOBTOPEHUN

T [ [ e [pe———

Load (% of IRM) 80-100 60-80 <30% 60-80
Reps per set 1-4 2-5 3-7 8-12 13 - 20
Sets per exercise 3-5 3-6 4-8 2-4 2-4

Rest between sets 2 - 3min 3 - 5min 2 - 4min 1-3min 30 - 90 secs



[ =w e
Epley ® LRM = (1 A 30)

PacyeT ypoBHsI HAarpy3ku g ,vcki P

. . 100 - w
1RM (one repetition maximum) — Lander (La) LRM = oo oro—
MaKcuMarnbHbI BEC CMTOPTUBHOIO
CHapsdOa niin BecC B ) ] Lombardi (Lo) (SRR o 010
CMOPTUBHOM TPEHAXEpPE, KOTOPbI
CMOPTCMEH MOXET NOAHATH B i

O[HOM MOBTOPEHWM C NOSNHON Mayhew et al. M) 1RM = g o amess

aMHﬂMTy,EI,OIZ OBMWXEHNA O14
3agaHHoro O'Conner et al. (0) 1RM=w-(1+0.025-7)
CUJT10BOIO yrnpa>xHEeEHUA B

OOHOM ceTe. 100w

Wathen w) IRM = fee—sas oo




Pac4yeT ypoBHSA Harpy3kn g,

Onsa nauyeHTa 1RM —
MaKcuManbHoe
COMPOTMBIIEHNE Ha OOHO
MONHOE ABWXEHME Mo BCEN
0OCTYNHOM amnnutyge 6es3
oonu

Epley ®

(B)
Lander (La)
Lombardi (o)
Mayhew et al. )
O'Conner et al. )

Wathen w)

1RM = w (1 i L)

30
36
1RM = w -
l . (37 — 1)

101.3 — 2.67123 - r

]-RJ,L[ =W - 7..0.10

100 - w

1RM = 52.2 + 41.9 . ¢ 00557

1RM = w- (1+0.025 - r)

100w

IRAI = 488 + 53.86—0.075"




LLkana cybbeKTMBHOM OLEHKU PU3UUECKOM Harpysku
1
(Wkana Bopra’)

YpOBeHb HarpysKu OwyuweHun
Boobuie 6e3 ycunua O4eHb NpocTo
bes ycunua
Kpaitue nerko (7,5) HopmanbHoe abixaHue

HeT 4yBCTBa yCUIMA B PyKax MAWU HOrax

Nerko He6onblwoe ycunue
[ObixaHue rnybxe
BO3HMKAET OLlLyLleHre, YTO MblwLbl paboTatoTr

CpeaHee ycunue

TpyaHoBsaTo [bixaHue yyalleHo u yrnybneHo

- - . .
] [|: lw l i

LLIkana BocnpuaTUs Harpy3Kku

OMNI

10
Extremely
hard

CunbHas oaplika
Mbiwupt 6onar

YyBCTBYETCA Mbllwe4Has paborta 4
TpyaHo MOMKHO Cnerka BcnoTeTs 3 Somewhat hard
HemHOro TpyAHO rOBOPMTH M3-3a HYaCTOro AbIXaHUA 1 easy
0 Easy
14 Taxenan pabora, 0AbllLKa elLe NO3BONAET FOBOPUTD Extremely
15 Taxeno YyBCTBYETCA, Kak CunbHO BbeTtca cepaue easy
16 MNotootaenexHue ++
Kpurepuu ana cpaBHeHuUA

17 O4eHb TaXKeno O4yeHb TAXenas pabota OueHKa YpoBeHb GU3NUECKON HarpysKu
18 OuyeHb TPYAHO roBOPUTL OueHb nerxko. [ns 340p0BOro Ye/10BeKa 3T0 PaBHOLLEHHO MeNeHHOM newei nporyake 6e3

HanNpAXeHWA B Te4eHWe HECKO/IbKUX MUHYT

13 YnpaxHeHue TPYAHOe, HO Ye/I0BEK BNOJIHE MOXKEeT NPOA0KaTh

CunbHOE HanpaXeHue. 340p0BbIA YeNOBEK BCe eLLe MOXKET NPOA0MMKATL, HO BbIHYXAEH

17 -
LEeNCTBUTeNbHO 3aCTaBNATb ceba. OuwywaeTca Kak 04eHb TPYAHOe, YeI0BeK CUNbHO yCTan

KpaiiHana cteneHb HanpaxeHua. [1na 60NbWMHCTBA N1K0AeM 3TO Camoe TAXKeN0e ynpaXHeHue,

19 2
KOTOpOE OHK KOrAa-N1Mbo BbINONHANU B CBOEM MU3HU

Kpahie Tameno YyBCTBO HANPAKEHUA B rPyaM
MortooTtaeneHue +++
MaKCUManbHoe ycunue |
*Borg RPE scale

© Gunnar Borg, 1970, 1985, 1994, 1998
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