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Ilpe,ll;HCJIOBHe/KaK DOJlh30BaTLC.H 3TOH KHHroii 

CTpyKTYPHhlH naTTepH Ka)((Jloro 11enoseKa yHM

KaJieH - OH eoeTOMT 113 MHO)l(eeTBa nepeMeH

HblX, KOTOpble o6be.UMHeHbl, 'IT06bl eoJ,UaTb 

ct>opMy Ka:>KJloro 113 Hae. Ilp11 3TOM mo6ow atta

Jil13 eTpyKTYPhl o6H3aTeJihHO MMeeT orpatt11-

11ett11H. By.uh TO eo3HaTeJibHblH MJIM 6eeeo3Ha

TeJibHblH Bbl6op, yHaene.uosaHHblH .UM3aHH MJIM 

np1106peTeHHaH npl1Bbl'IKa 11epe3 cPM3M'leeKYIO 

11JIM ne11xonorn11eeKYJO TpasMy, Mbl ct>opMMpy

eM Harne TeJIO 11, ene.uosaTeJibHO, TKaHM, KOTO

pble ero nOD.llep)l(MBalOT, B O.UHY 113 eeMM MMJI

Jil1ap.uos B03MO)l(HOeTeH, KOTOpble eeTb Bbl MJIM 

saw KJIMeHT. qT06bl noKpblTb Ka)((JlblH 113 803-

MO)l(HblX Kanpl130B ct>opMbl, noTpe6yeTeH TOM 

BO MHOro pa3 60Jibllle, 'leM 3TOT. 

Ilo3TOMY B 3TOH KHMre Mbl .uaeM BaM Hanpas

JieHMe, 11To6h1 ysM.ueTh MHor11e 113 o6urnx TeH

.uettu11w, e Bl13YaJibHblMM npMMepaMM, r.ue 3TO 

B03MO)l(HO. Ka)((JlaH rnasa .uaeT saM sse.ueH11e 

s eTPYKTYPHYIO attaTOMMIO 11aeT11 Tena, 3aTeM -

no.ueKa3KM M M,UeM 0 TOM, 'ITO MeKaTb npM aHaJIM3e 

KJIMeHTOB, a 3aseprnaeTeH eTpaTerMHMl1 M MHeTpy

MeHTaMM pa60Tbl e ct>aeuMaJibHblMM napyeaMM 

M OTTH)l(HblMM KaHaTaMM, y.uep)l(HBalOlllMMM MX. 1 

J.13-3a seeo6beMmowew np11po.ub1 ct>opM11po

saH11H 11enose11eeKoti eTpyKTYPhl TPY.UHO .uaTh 

Jil1HeHHblH 11 MeTO.UM'leeKMH aHaJil13 Ka)((JlOH 

B03MO)l(HOeT11, K TOMY )Ke 3TO YTOMMJIO 6h1 1111-

TaTeJIH. TaM, r.ue nor11Ka, Jie)l(awaH s oettose 

TeXHMKl1, He 6hlJia 'leTKO oxsa11eHa aHaTOMl1'1e

eKMM sse.ueHMeM 11n11 qTeHMeM Tena2, Mbl np11-

sen11 eTPYKTYPHble np11Mepb1. 

B HeKoTopblX enyqaHx np11so.u11TeH TOJibKO O.UMH 

npMMep, noeKOJibKY noeTOHHHOe HanoMMHaHMe 

0 TOM, 'ITO «np11 Hani,:111111 npOTMBOnOJIO)l(HOfO 

naTTepHa OTHOllleH11e TKaHeH 6y.ueT o6paTHblM», 

ettosa 6y.ueT YTOMJIHTb 1111rnTeJIH. Ilpe.unonara

eTeH npoeToe noHMMaHMe aHTafOHl1eTM'leeKMX 

s3a11MOOTHorneH11ti MhllllU. XoTH 3Ta KHMra MO

)l(eT 6b1Tb eaMOeTOHTeJibHOH, MHOrMe 113 MeTO.UOB, 

KaKJIJOfiHTeJih xo.uHTh no.u napycoM, ToMac MaH
epc <taCTO HCnOJib3yeT B Ka<teCTBe Mernct>opbl YCTpOH
CTBO SIXThl H COOTBeTCTBYJOJ.UYIO TepMHHOJIOfHIO. 
2 ABTopcKasi MeTO.llHKa nocTypaJihHOH BHJYaJih
HOH 1rnarttocTHKH. 

npe.uernBJieHHbIX J,Ueeb, oeHOBaHbl Ha TeOpMM 

AHaTOMM'leeKMX noeJ,UOB, M3JlO)l(eHHOH B KHM

re «AHaTOMM'leeKMe noeJ,Ua: M11oct>aeu11anbHb1e 

MepM,UMaHbl ,UJ1H MattyaJibHblX TepaneBTOB M ene

UMaJIMeTOB no soeeTaHOBJieHMIO .UBM)l(eHMH» 

(Mawepe, 2014)3, 11 Mhl He nosrnpHJIM see .uern

JIM Ka)((JlOro M11oct>aeUMaJibHOro MepM,UMaHa. 3rn 

MHcPOpMaUMH JierKO .uoezynHa B .upyrMX 11eTO'l

HMKax, eeJIM Bbl XOTMTe npO.UOJI)l(MTb ee M3yqe

HMe . .llJrn y.uo6eTBa KpaTKOe M3JlO)l(eHMe Ka)((JlOro 

MepM.uMaHa np11so.u11TeH s IlpHJIO)l(eHMM l. TeM 

He Mettee 'IMTaTeJIM, He 3HaKOMble e «AHaTOMl1-

11eeKMMM noeJ,UaMM», Bee paBHO HaHnyT B 3TOM 

PYKOBO.UeTse MHor11e TeXHMKM 11 noHMMaHMe, He-

06xo.u11Mb1e, 'IT06bl Ha'laTb BHOeMTb 113MeHeHMH 

B oeaHKY 11 .UBH)l(eHMH eBOMX KJIMeHTOB. 

TeXH11KM npe.uernBJieHhl Ha JIOKaJibHOM ypostte, 

a He s eooTBeTeTs1111 e KapTow AHaTOMM'leeKMX 

IloeJ.uoB; XOTH TaM, r.ue 06JiaeTb BOJ,UeHeTBMH Ha

XO.UMTeH B npe.uenax Teppl1TOpl1M IloeJ,Ua, Ha Hee 

MH sarnero y.uo6eTBa eeTb eebmKa. 3To n03BOJIH

eT npaKTMKYJOWeMY 11enOJib30BaTb npeMMYWeeT

Ba ct>aeUMaJibHbIX HenpepblBHOeTeH, paernMpHH 

B03MO)l(HOeTl1 Bh1eso6o)((JleHl1H O.UHOH o6naeTM 

11 pa60TaH HM eMe)l(HblMM 3JleMeHTaMM 3TOH )Ke 

JIMHMM. TaK, Hanp11Mep, ecn11 xaMeTp11Hrn4 eo

npoTMBJIHIOTeH paeena6JieHMIO HJil1 y.un11HeH1110, 

nonpo6ytiTe ene.uosaTb nosepXHoeTHow 3a.uttew 

J111tt1111, 3Ha'IMTeJibHblM 3JieMeHTOM KOTopow OHM 

HBJIHIOTeH. Mb1 MO)l(eM .uoeT11rttyrb .uonoJIHM

TeJihHOro oeso6o:>K1leHMH, pa6oTaSI e 11KpOHO)l(

HOH MbllllUeH, MJil1 KpeeTUOB0-6yropHOH eBHJ

KOH, HJil1 .Ua)l(e e ManeHbKMMM no.u3aTbillO'IHhlMM 

Mb1rnuaM11. Paern11ct>posKa a66pes11aTyp JIMHl1H 

np11se.uetta s Kottue 3Toro paJ.uena. 

qTeH11e Tena .uewern11TeJibHO Tpe6yeT npaKTM

KM, 11 y Hae eeTh pH11 11pyrnx peeypeos, 11To6b1 

nOMO'lb BaM B 3TOM, eeJIM Bbl 3aXOTMTe npo.uoJI

)l(MTb; ,UJIH nonyqeHl1H 6oJiee no.upo6HOH 11H

ct>opMaUMM eM0Tp11Te pa3.uen Peeypeb1. KpoMe 

Toro, Mbl nposo.u11M PH.a eeM11Hapos no seeMy 

M11py, B KOTOpblX Mbl o6be.UMHHeM TeOpMIO Atta-

Ivmra nepese.uetta H HJ.Uatta Ha pyccKoM SI3hIKe 
B 2018 fO.lly. 
4 MhIUIUhI JantteH nosepxHOCTH fie.llpa: .llByrna
sasi, noJiynepenott<iaTaSI H noJiycyxo)l(HJihttasi. 

-



(/)ac1..w1anbHb1,;, pen113 /J,llR crpyKT'fpHoro 6anaHca 

TOM11qeCKl1X noe3.lIOB, 1freH11e Tena 11 TeXHl1Kl1 

<l>acu11anbHoro Penma (T<l>P). 

On11caHHb1e TexH11K11 He HBJIHIOTCH 11cqepnb1-

BaIOru11M11. Onpe11eneHHb1e 06naeT11 6b1J111 ony

rueHbI, noeKOJlbKY 11X 11HTHMHa.H np11po11a He 

pacnonaraeT 1IJ1H 06yqeH11.H 6e3 npaKT11qeeKoro 

PYKOBO.lICTBa, KOTopoe noeTynHo Ha eeM11Hape 

11n11 npw HaeTaBH11qeeTBe . .Ua)((e npe.lIJ10)((eH

Hb1e TeXHl1Kl1 MOfYT np11MeHHTbeH B pa3J111q

Hb!X Bap11au11Hx. MbI np113bIBaeM Bae TBopqe

eK11 ananT11poBaTb 11X K JIIO.ll.HM c TOqK11 3peHHH 

HanpaBJieHl1.H, rJiy611Hbl 11 Bbl60pa nOJIO)((eHl1.H 

Barnero Tena 11 11enoJib3yeMoro amrn11KaTopa -

naJibUeB, JIMOHl1, KOeTHrneK HJ111 JIOKT.H. 1ITo 

Ba)((HO, TaK 3TO Barne noH11MaH11e Toro, qero Bbl 

nbITaeTeeb 11oeT11qb, 11 np11po11a TKaHl1, e KO

TOpoH: Bbl pa6orneTe. MHoroe 113 3Toro 6y11eT 

3aB11eeTb OT naJibnaTOPHOH o6paTHOH eBH311, 

qeMy MO)((HO Hayql1Tbe.H TOJlbKO Ha npaKTl1Ke 

11 non onpeneneHHbIM PYKOBO.lleTBOM. 

TeM He Mettee MbieJIHIU11ti: npaKTl1K 6y11eT xopo

rno nonroTOBJieH, qT06bI e yBepeHHOeTblO eMO

TpeTb B n11uo rnwpoKoMy KPYTY KJil1eHTOB no

ene 0Tpa60TKl1 MHoroq11eJieHHbIX MaHyaJibHbIX 

no11xo110B, 113JIO)((eHHblX B 3Toti: KH11re. MbI Han

eeMeH, qTo eMO)((eM noMoqb q11rnTemo ye1111eTb 

B 3Tl1X TeXHl1Kax rna6JIOHbl 11111Iel1, a11anTl1BHbie 

K noTpe6HoernM KJI11eHTa 11 ero TKaHHM. Pa6o

Tati:Te c 1111eeti:, eornaeHo KOTopoti: Ka)((Jloe BMe

rnaTeJibCTBO HBJIHeTCH «KOMMyttHKau11eH: Me)((Jly 

.lIBYMH 11HTeJ1JleKTYaJibHblMl1 e11eTeMaMl1», qTo 

11oeT11raeTCH nyTeM BKJIJOqeHl1.H 11 nOMep)((a

Hl1.H e11HxpOHl13au1111 B TKaHH . .Ua)((e OnbITHbIH 

npaKTl1K noqepnHeT MHOfO noJie3HOro 113 BBO.ll

HbIX pa311eJIOB Ka)((JlOH rnaBbl. 

B 60Jibrn11HeTBe eBoeM aHaToM11IO npeno11a10T 

eero11HH, 11enOJib3YH Tpa.lll1Ul10HHbie qaeTl1 TeJia, 

11 qaeTO 11rnop11pyioT Ba)((Hble KaqeeTBa ct>aeu11-

aJibHOH TeCbMbl, B qaeTHOeTl1, M11oct>acu11aJib

Hbie Henpepb!BHOCTl1, KOTOpbie paeeMaTpl1Ba

IOTeH B 3Toti: KH11re. HenoJib30BaH11e Ha3BaH11ti: 

OT.lleJibHbIX Mbllllll MO)((eT e03.llaTb BneqarneH11e, 

qTo OHl1 HBJI.HIOTCH OT.lleJibHbIMl1, caMOCTOHTeJib

HbIMl1 06beKTaMl1 caMl1 no ce6e, HO HeKOTOpbie 

HanpaBJieHl1.H eoBpeMeHHblX 11CCJie.lIOBaHl1H 

noKa3bIBaIOT orpaH11qeHHOeTb 3Toro cnoco6a 

MbirnJieH11.H (Franklin-Miller et al. 2009, Huijing 

& Baan 2008, Myers 2014, Steeeo et al. 2009a, van 

der Wal 2009, Wilke et al. 2016). Xorn MbI on11cb1-

BaeM Ka)((Jlyio 113 TeXHl1K 3HaKOMOH MbirneqHoH 

TepM11Ho.1or11ei1, 11ep:>1une B ronoBe 11.lleIO o He

npepbIBHOCT11 o6onoqeK, MeM6paH 11 TeCbMbl 113 

npoqHOH 3.1aeT11qHoti: TKaH11, KOTOpa.H eo11ep:>1GfT 

coKpaT11TeJibHb1e Mb1rneqttb1e KJieTKl1. Kof.lla 

MbI ccbmaeMCH Ha n106oti: MYCKYJI B 3TOM TeKc

Te, nO)((aJiyHCTa, noti:MHTe: Mbl eq11TaeM, qTo OH 

11MeeT 6onee 06rn11pHoe eoe1111HeH11e B Tene 3a 

npe11eJiaM11 ero TPM11U110HHOro Haqana 11 MeeTa 

np11KpenneHH.H. llPYTl1Ml1CJIOBaMH,B3TOH KHH

re Ha3BaHHH Mbirnu MO)((HO paccMaTpHBaTb KaK 

«noqTOBbie 11H.lleKebI» 1IJ1.H MblrneqHbIX TKaHeti: 

11 eonyreTBYJOIUHX ct>aeu11ti: B 3TOH o6JiaCTJ.i. 

Harna MaernTa6Ha.H ueJib eoeTOl1T B TOM, qTo6bI 

no6y1111Tb Bae nyMaTb 11 aHan11311poBaTb no-npy

roMy: BMeCTO Toro, qTo6bI YBJieqbe.H paeeKa30M 

KJil1eHTa npo ero 60Jib 11 11eKaTb e.llHHCTBeHHOro 

Bl1HOBH11Ka, nOCMOTp11Te rnwpe, qTo6bI BbieTp0-

11Tb 11eTop1110 Beeti: ero CTPYKTYPbI. Pa3pa60Tati:Te 

rno6aJibHYJO CTpaTernIO, pa3BepHl1Te eTpYKTYP

HblH no11xo11, 11enoJib3YH ct>aeu11anbHbiti: pen113, 

11 pa6oTati:Te e TeM, qTo6bl 11ecne110BaTb naTTepH 

ero Tena. Bb1 11 Barn KJI11eHT 6y11eTe B03Harpa)((Jle

HbI 6onee yeToti:q11BbIMl1pe3yJibTaTaMl111 HeO)l(J.1-

11aHHbIMl1 OTKpbITHHMl1 Toro, KaK yeTaHaBJI11Ba

IOTe.H B3al1MOeB.H311 B TeJie. 3Ta KHHra eo11ep)l(J.1T 

BBe11ett11e K 3TOMY YBJieKaTeJibHOMY 11 noJie3HO

MY no.llXO.llY B pa6oTe e TeJioM. MbI np113bIBaeM 

Bae .llBHraTbe.H .llaJibrne, noceruaH n106oti: 113 MHO

roq11cneHHb1x eeMHHapoB, 11oeTynHbIX no BeeMy 

M11py. MbI e HeTepneH11eM )((JleM BeTpeq11 e BaM11 

nwqHo 11 B 6JI11)((attrnee BpeMH. 

)l(enaeM BaM BC.HqecK11x ycnexoB. 

Pacw111<1>poaKa coKpa~eH111lil 
AHaToM111'4ecK111x noe3AOB 

Il<l>JI - IloBepXHOeTHaH <l>pOHTaJibHaH Jll1Hl1.H 

03Jl - IloBepXHOeTHa.H 3a.lIHHH Jll1Hl1.H 

JIJI - JlaTepaJibHaH Jll1Hl1.H 

CJI - Cn11paJibHa.H Jl11H11.H 

f<l>JI - fny611HHa.H <l>poHTaJibHaH Jll1Hl1.H 

Il<l>JIP- IloBepXHOeTHa.H <l>pOHTaJibHa.H Jll1Hl1.H 

PYKH 
f<l>JIP - fny611HHa.H <l>poHTaJibHa.H Jl11tt11H PYK11 

Il3JIP- IloBepxHOCTHa.H 3a.lIHHH Jll1Hl1.H PyK11 

f3JIP- fny611HHaH 3anHHH Jl11H11.H PyK11 

<l><l>JI - <l>pOHTaJibHa.H <l>yttKU110HaJibHa.H Jll1Hl1.H 

3<l>JI - 3a.lIHHH <l>yHKU110HaJibHaH Jll1Hl1.H 

-





CDacl..j11anbHbti1 pen113 /J/IR crpyKTypHoro 6anaHca 

4enoee'"lecKMe narrepHbl 

Bee MaHya.JihHhie TeparreBThI, KaKoti: 6b1 Me

TO.ll OHH HH rrpaKTHKOBa.JIH, CTpeMHTCH KaK 

MO)[(HO ny1:1111e opraHHJOBaTh .llBH)[(eHHe qe

JIOeeqecKoro Tena, TeM caMhIM rrocTerreHHO 

CTHpaH TOHKYIO rpaHb Me)[(lly CTPYKTypoti: 

H <l>YHKUHOHa.JihHOCTblO. JI106oe HJMeHeHHe 

B IIOBe,lleHHH BJieqeT Ja co6oti: HJMeHeHHe 

B .llBH)[(eHHH • .l:Vrn Toro, qT06hI no6HTbCH rro

CJie.llOBaTeJihHOro HJMeHeHHH rrocTypa.JihHhIX 

OCHOB .llBH)[(eHHH, He06XO.llHMO rrpHHHMaTb 

BO BHHMaHHe <PacuHa.JihHhie TKaHH H HX 

CBOHCTBa - HMeHHO OHH HrpalOT KJIJOqeey10 

poJih e naHHOM rrpouecce. 

JI106aH MaTepHa.JihHaH cTpyKTypa e pea.Jih

HOM MHpe rrpencTaBJIHeT co6oti: KOMrrpo

MHcc Me)[(Jly IIOTpe6HOCTh10 B CTa6HJib

HOCTH, He06XO.llHMOti: .llJIH IIO,ll,llep)[(aHHH 

uenocTHOCTH CTPYKTYPhI TaKHM o6paJoM, 

qTo6bI ece IIOBTOpHIOIIIHeCH rrpouecCbl 

ocy111eCTBJIHJIHCb JierKO H Ha,lle)[(HO, H M0-

6HJibHOCTH, IIOJBOJIHI011Ieti: naHHOti: CTpyK

Type JierKO anarrTHPOBaTbCH KO BCeM HOB

wecTBaM 0Kpy)[(a10111eti: cpe.llhI, rrpH 3TOM 

He norrycKaH BbIXO.lla HJ CTpOH ee KJIJOqeehIX 

3JieMeHTOB. 

TaK, eCJIH BJHTb Ja OCHOBY HeKOTOPYJO IIIKa

Jiy, TO 6aHKOBCKHe xpaHHJIHIIla H ropbl 6y

llYT OT06pa)[(aTb Ha 0.llHOM ee KOHUe TOqKY 

MaKCHMa.JibHOti: CTa6HJihHOCTH, a ece )[(HBbie 

cymecrna CKOpee 6Y.llYT CTpeMHTbCH K rrpo

THBOIIOJIO)[(HOMY KOHUY 3TOH IIIKa.Jlbl, K M0-

6HJibHOCTH. PacTeHHH, e 60JihIIIHHCTBe ceoeM 

JaHKOpeHHbie KOpHHMH, HCIIOJibJYIOT B Kaqe

CTBe OCHOBHOro CTPYKTYPHOro 3JieMeHTa 80-

JIOKHa yrneeonHoti: KJieTqaTKH. B TO )Ke epeMH 

KpyrrHbie HaJeMHhie )[(HBOTHhie, e TOM qHcJie 

H qeJIOBeK, B rrepey10 oqepe.llb HCIIOJibJYIOT 

rH6KHe 6eJIKOBhie KOJIJiareHOBbie BOJIOKHa: 

HMeHHO 3TH BOJIOKHa crroco6cTBYIOT COJ,lla

HHIO CTPYKTyp, coqeTalOIIIHX B ce6e H <l>HJHO

JIOfHqecKYIO )[(HJHecrroco6HOCTb, H IIOJIHYIO 

M06HJihHOCTh, He06XO.llHMY10 .lllIH IIOll.llep)[(a

HHH crroco6HOCTH rrepeMeIIIeHHH B OKp~a-

10111eti: cpene H 803.lleti:CTBHH Ha Hee B CBOHX 

uenHx. 

TaKHM o6paJoM, TlllaTeJihHOe HJyqeHHe 

CBOHCTB H pacrroJIO)[(eHHH KOJIJiareHOBbIX 

TKaHeti:, HJ KOTOpbIX COCTOHT IIJiaCTbl 6HOJIO

fHqecKoti: TKaHH, a TaK)l(e 60JihIIIaH qaCTb cy

XO)l(HJIHH, CBHJOK, arroHeBpOJOB, MbIIIIeqHbIX 

o6oJioqeK, MeIIIKOB c opraHaMH H HX rrpHKpe

IIJieHHH - 3TO KJI10qeeo:H: 3JieMeHT ycrrexa KaK 

B Mattya.JihHOH TeparrHH, TaK H B <l>HJH'IeCKOM 

TPeHHHre. IloHHMaHHe TOJihKO JIHIIIh Toro, 

KaK pa6oTa10T MbIIIIeqHaH H HepBHaH CHC

TeMbl XOTb H Ba)l(HO, HO ~e He.llOCTaToqHo. 

.lI,mI pa6oThI c <PacuHe:H: Heo6xonHM npyroti: 

BJrJlHll, npyroe rrpHKOCHOBeHHe H crreuH<PH

qecKHe ll1IH 3THX TKaHeH TeXHHKH. 

KoMrrpoMHcc Me)[(lly crn6HIIhHOCTh10 H Mo-

6HJihHOCTh10 MO)[(eT rrpHBeCTH K «KOMrrpo

MHCCHbIM» CHTyaUHHM H Ha rrpOTHBOIIO

JIO)[(HblX KOHUaX paCCMOTpeHHOH lIIKa.Jlbl. 

TaK, Ha TOM KOHUe, rne Mbl pacrrOJIO)[(HJIH 

«a6COJI10Ttty10 CTa6HJibHOCTb» - Te 3JieMeH

Thl, KOTOpbie .llOJI)l(Hbl 6bIJIH 6bI OCTaBaTbCH 

M06HJibHbIMH OTHOCHTeJibHO npyrHX 3Jie

MeHTOB, MOfYT OKaJaTbCH <PacUHa.JibHO HJIH 

HeeponorHqecKH cKJieeHHhIMH BMecTe H He

crroco6HhIMH .llBHfaThCH no OT,lleJihHOCTH. 

3To rrpHBO.llHT K JaCTOIO H MexaHHqecKOMY 

HarrpH)[(eHHIO B 3THX JOHax HJIH )[(e K .llOIIOJI

HHTeJibHOH HarpyJKe B CBHJaHHbIX - rryCTb 

HHorna H .llOCTaToqHo yna.JieHHbIX - «llPYfHX 

MeCTaX» (PHC. 1.1). 

c npyro:H: CTOpOHhl, HHorna Te 3JieMeHThl, 

KOTOpbie .llOJI)[(Hbl OCTaBaTbCH TeCHO CBHJaH

HbIMH, CTaHOBHTCH CJIHIIIKOM IIO.llBH)[(HbIMH 

OTHOCHTeJihHO npyr npyra, H rrono6HaH rn

rrepM06HJibHOCTb Bbl3bIBaeT TpeHHe (a BCJie.ll 

Ja HHM MO)[(eT Bbl3BaTb H BOCIIa.JieHHe co ece

MH BbITeKalOIIIHMH HJ 3TOro IIOCJie,llCTBHH

MH). flono6Hoe qpeJMepHOe .llBH)[(eHHe TaK

)[(e HeHJ6e)[(HO BJieqeT Ja co6o:H: MhIII1eqHy10 

HJIH <PacuHa.JihHYJO KOMIIeHCaUHIO (qHTaH

Te: KOHTpaKTYPY HJIH cpalIIHBaHHe) me-TO 

B npyro:H: qacTH TeJia, TeM caMbIM IIOll.llep)l(H

BaH CTa6HJihHOCTb Ha TOM ypOBHe, KOTOpblti: 

He06XO.llHM .lllIH rrpO.llOJI)[(eHHH BbIIIOJIHeHHH 

6eJ «IIOJIOMOK» <l>YHKUHH B ueJIOM (TaKOH, 

KaK HarrpHMep, XO.llh6a, CTOHHHe, CH,lleHHe, 

pa6orn HJIH crropT). 

-



Bae.aeHvte a rexHvtKvt cpac'-'vtanbHOIO penvt3a 

Puc. 1. 1. Muo<fJac'-'uanbHble Mep"1/}."1aHbl AHaTOMWleCK"1X noeJ/].08. 
(a) nep8oHa'lanbHaR Kapra AHaTOMU'lecKux noeJP.08, Hapuco8aHHaR HanoP.o6ue nuHuii nOHIJ.OHCKoro Merpo, 'IT06b1 npoP.e
MOHCTpupo8aTb Hanpa8neH"1R 803P.eiiCT8"1R KOMneHca'-'uii - '1epe3 CMe~eHue c 0/].HOii 'laCT"1 Tena Ha 1J.pyry10, nyCTb "1 IJ.OCTaTO'IHO 
yP.aneHHYIO - Ha rno6anbHb1e nocrypanbHble narrepHbl. 
(b) 3ra 6onee IJ."1HaM"1'1HaR u HeP.a8HO yco8epweHCT808aHHaR Kapra AHaroMu'lecKux noe3P.08 np"13b18aer Hae Ja/).aTbCR 8onpo
coM: cnoco6Hbl nu Mbl Haiiru P.Ocryn, yeraH08"1Tb u 8 nonHoii Mepe ucnonb308aTb <f>YHK'-'uoHanbHYIO :J<fJ<fJeKrn8HOCTb, 06ecne
'l"18aeMy10 /].aHHb/M"1 n"1H"1RM"1. 

Mb1weY.Hb1e y3JibI, cna3MbI, llJ111TeJibHoe Ha

npmKeH11e B Tp11rrepHbIX TOY.Kax, He3cpcpeK

Tl18Hbie naTTepHbI 11smKeH11H, yTomueHHaH 

11J111 CKJieettHaH cpacu11H, MepTBbie 30Hbl ceH

copHO-MOTOpHOH aMHe31111 11 , KOHeY.HO, 60Jib 

B TKaHHX - see 3TO, B KOHeY.HOM C'-leTe , J111Wb 

CJie.UCTBl1e nonblTOK opraHl13Ma cnpaBl1TbCH 

c 3a.UaY.aMl1 CTa611JibHOCT11/M0611JibHOCTl1 

Hal1JIY'-fWl1M o6pa30M np11 11Mel01ll11XCH 06-

CTOHTeJibCTBax. 

TaK11M o6pa30M, KaK TepaneBTbI, cTpeMH

w11ecH soccrnHoB11Tb cTpyKTYPHYIO 11 cpyHK

u110HaJibHYIO ueJIOCTHOCTb CBOl1X KJil1eHTOB, 

Mbl Ka)l(llblH .ueHb CTaJIKl1BaeMCH c ueJiblM 

KOMnJieKCOM a.uanTau11t1 B «Hetipo-M11ocpac

UMaJibHOH» CeTl1 . llo6po nmKaJIOBaTb B npa

KTl1'-leCKOe noco611e no ycTpaHeH11IO 3Tl1X 

naTTepHOB Y.epe3 MaH11nyJIHTl1BHOe BMewa

TeJibCTBO B .uetiCTBl1H BbICOKO-l1HHeps11po

BaHHbIX MbIWU 11 coe1111H11TeJibHbIX TKaHeH. 

B 3TOH KHl1re Mbl 113 npl1BbIY.HOH TPOHKl1 

B OCHOBHOM cocpe110TaY.11BaeM csoe BHl1-

MaH11e Ha pa6oTe c cpacu11aJibHoti/coe1111-

H11TeJibHOH TKaHblO. Ka)l(llbIH 3HaeT cso11 

MblWUbl 11 KOCTl1, TeM 6oJiee, Y.TO 3TOMY 6blJIO 

noCBHllleHO }')Ke MHO)l(eCTBO 11CCJie.uosaHl1H. 

B TO )l(e speMH coe1111H11TeJibHbIM TKaHHM, 

HBJIHIOllll1MCH HeKl1M nocpe.UHl1KOM Me)l(lly 

-



<.Dacu11a11bHb1"1 pe11113 Af1fl crpyKTypHoro 6a11aHca 

Hl1Ml1, yueJUIJIOCb HaMHOro MeHbWe BHl1-

MaHl151, 11 noTOMY 11X pOJib Mettee 04eBH.LlHa. 

11MeHHO n03TOMY Tenepb Mb! CKOHUeHTpl1-

pyeMC51 Ha CBOHCTBax 11 pacnoJIO)l(eHl111 3Tl1X 

a.uanTl1PYlOW11XC51 TKaHeH. 

EcTb o.utto rrpe.uocTepe)l(ett11e: KaK 11 JII06a51 

nocJie.uosaTeJibHa51 rrpe3ettTau11H, .uatttta51 

KHl1ra .UOJI)l(Ha o6513aTeJibHO npe.ucTaBJI51Tb 

06w11i1 no.uxo.u 4epe3 OT.UeJibHO tta3BaHHbie 

«4aCTl1», B TO BpeM51KaK3a.ua4a JII06oro Tepa

neBTa - B TOM, 4T06bi coe.Ul1Hl1Tb OT.UeJibHbie 

TeXHl1KH B 11CKYCHbIH 11 ueJIOCTHbIH no.uxo.u 

K ytt11KaJibHOMY naTTeptty KJI11ettrn. Xpott114e

cKHe npo6JieMbI B oco6ettttocT11 3aTparnsaIOT 

pa3Jil14Hble TKaHl1 co Bcex yqaCTKOB TeJia 11 He 

MOfYT 6bITb 3cPcPeKTl1BHO ycTpatteHbl TOJibKO 

J111Wb JIOKaJibHblM Jie4eHl1eM B Henocpe.ucT

BeHHOM MeCTe 60Jil1 11J111 .U11CcPyttKU1111. 

Pa3a11T11e ttaBbIKOB Bl13YaJibHOH 11 IIaJibna

TOpHotl oueHKl1 .UJ151 C03.UaHl151 Cl1CTeMHOro 

no.uxo.ua 11JI11 cep1111 no.uxo.uos, 6a311py10-

m11xc51 Ha OT.UeJibHbIX TeXHl1Kax, TaKl1X KaK 

3Tl1, 11 ecTb ueJib ttawero KYPCa 11 nocJie.uy-

10m11x .UaJibHeHIUl1X o6yqeHl1H (CM. pa3.UeJI 

«PecypcbI») . 

3HaKOMCTBO 
c <1>acu.111a11bHOt.il CeTblO 

<l>aCUl151 51BJI51eTC51 TeM caMbIM He.UOCTalO

IUl1M 3JieMeHTOM B ypaBHeHl111 «.UBl1)1(eH11e/ 

CTa611JibHOCTb». 00Hl1MaHl1e CBOHCTB 11 cPl1-

3110JIOrH4eCKl1X peaKU11H Ha TpaBMy, Tpe

Hl1pOBKl1 11 MaHyaJibHOe BMewaTeJibCTBO 

B ct>acu11aJibHYlO ceTb - 3TO KJilO':I K .UOJiro11r

pa10meMy 11 nocJie.uosaTeJibHOMY TepanesT11-

4ecK0My 113MeHeHl1lO. 

Xorn KH11rn no aHaToM1111 11 6116JI110TeK11 

pa3Jil1':1HbIX TeXHl1K (B TOM 411CJie 11 3Ta) 6bIC

TPO MapK11PYIOT 11 11.ueHT11ct>11u11pylOT orneJib

Hbie ct>parMeHTbl, Ba)l(HO Bcerna nOMHl1Tb, 

4TO Jll0.Ul1, B OTJIH'rne OT KOMIIblOTepoB HJ111 

asToM0611Jiei1, He co6paHbI 113 KYC04KOB. 

H11KaKa5I «4aCTb» 6110Jior114ecKoro cymecT

sa He MO)l(eT cymecTBOBaTb 6e3 noCT051HHOH 

11 Henpepb!BHOH CB51311 c ueJibIM. 

Bee OAHa ceTb 

Pa6orn aawetl ct>acu11aJibHOH ceT11 B Ka4e

CTBe e.u11Horo ueJioro Ha4aJiaCb np11MepHO 

Ha BTOPOH He.ueJie Bawero pa3Bl1Tl151 11 6y.ueT 

OCTaBaTbC51 e.Ul1HbIM CB513YlQIU11M 3BeHOM OT 

MaKYWKl1 .uo KOH':Il1KOB naJibUeB HOr c nep

BbIX .UHeH 11 .uo caMOH CMepTl1. c MOMeHTa ee 

B03Hl1KHOBeHl151 B 811.Ue HeJUIOTHOH, )l(eJie

o6pa3HOH ceTl1 Otta CKJia.UbIBaJiaCb 11 MeH51-

JiaCb, no.uo6HO op11raM11, B xo.ue CJIO)l(HOro 

rrpouecca rrpeapamettIDI 3M6p11otta B YeJio

BeKa, KOTOpblH Mor 6bi caMOCT051TeJibHO CT0-

51Tb, eCTb 11 ':111TaTb. 11 Koma Mb! roBOp11M 06 

OT.UeJibHbIX 4acrnx 3TOH nayTl1Hbl - 6y.Ub TO 

rnep.ua51 M03roBa51 o6oJI04Ka, no51CHl1YHbIH 

arroHeBp03, 6pb!)l(eHKa, nO.UB3.UOWH0-60Jib

we6epuoBbIH TpaKT 11J111 IIO.UOWBeHHa51 cf>ac

U1151 - Ba)l(HO nOMHl1Tb, 'HO BCe 3TO .UeJieH11e 

Ha COCTaBJI51lOIUl1e npH.LlYMaHO 4eJIOBeKOM, 

npe.UCTaBJ15151 co6oi1 11CKYCCTBeHHOe O':Iep

':Il1BaH11e 3JieMeHTOB BHYTPl1 He.ueJI11Moro 

ueJioro. 

Xorn B attaToM1111 nepe411CJI51eTC51 np11Mep

HO 600 MbIWU, 6oJiee rrpaBl1JlbHO 6bIJIO 6bI 

roBOp11Tb 0 cymecTBOBaHl111 J111Wb O.UHOH 

MbIWUbl, pacrrpe.ueJieHHOH no 600 KapMaHaM 

ct>acu11aJibHOH ceT11. 11JIJII031151 cymecrnosa

Hl151 OT.UeJibHbIX MbIWU C03.uaeTC51 CKaJihne

JieM aHaTOMa, pa3.UeJI51lOIUl1M TKaHl1 norrepeK 

nJIOCKOCTetl ct>acu1111 11 B xo.ue 3Toro rrpouec

ca He 3aMe<:IalOIU11M 06be.U11H51lOIUeH OCHO

Bbl cf>acu11aJibHOH ceT11 (P11c. 1.2). KoHeYHO, 

Ba)l(HO 11X pa3Jil1YaTb, HO 3TOT yrrpomeHHbIH 

npouecc He .UOJI)l(eH .ueJiaTb Hae cJierrb1M11 no 

OTHOWeHl1lO K CYIUHOCTl1 o6be.Ul1H51lOIUero 

ueJioro. 

nocJie po)l(,UeHl1513TOTe.Ul1HbIH «OpraH» no.u

BepraeTC51 B03.UeHCTBl1lO Cl1Jlbl T51)1(eCTl1 -

B03MO)l(HO, caMOH 60JibWOH Cl1Jlbl, yqacT

BYlOIUeH Bero ct>opM11posatt1111, xopowo 3TO 

11J111 nJIOXO, - B3al1MO.UeHCTBY51 c B03M0)1(

HOCT51Ml1 Haw11x reHOB 11 c B03MO)l(HOCT51Ml1 

(11Jil1 11X OTCYTCTBl1eM), npe.uoCTaBJI51eMbIMl1 

0Kpy)l(a10mei1 cpe.uoti. OH MO)l(eT 6hITb no

ape)l(,UeH TpaBMOH 11J111 rrope3aH Jie3Bl1eM 

x11pypra, 11 c.ueJiaeT see B03MO)l(HOe .UJI51 ca-

-



'vtOBOCCTaHOBJ1eHH51. OH cPOPMHpyeT ce651 

B 33BHCHMOCTH OT npHBbl'-IHblX HaM naTTep

HOB 11BH)f(eHH51 B xo11e npouecca llbIXaHH51, 

XOllb6bI, 33H51TOCTH Ha pa6oTe HJlH pa3BJ1e

LJeHHH Ha OTllbIXe. OH $opMHpyeTc51 no11 

B0311eHCTBHeM HaWHX nCHXOJlOrHLJeCKHX 

ycTaHOBOK, llBH)f(eHHH, KOTOpbie HMH no-

3BOJ1eHbl HJlH He no3so11eHb1. HaKoHeu, OH 

3aBHCHT OT Toro HeH36e)f(HOro pa3pywat0-

we ro llei1cTBH51, KOTopoe HeceT B ce6e npo

uecc CTapeHH51 - llereHepaUHH, H3HaWHBa

HH51 H BblCbIXaHH51 - 110 Tex nop, noKa Mbl 

HaKoHeu He 6yaeM roTOBbl OCTaBHTb Bee 3TO 

no3a11H. 

Puc 1.2. noaepxHorrHaR 3aAHRR 
!7UH/llR B ,[j/llCCeKL.j/11/11. noaepHUTe 
cKanbnenb Ha 6oK, u Bbl CMO>Kere 
nerKo yau,lleTb c/JaCL.j/llanbHbfe 
coe,[j/llHeH/llR, CBR3bl83/0LL(/lle MblWL.jbf 
a npo,llOflbHbl,;; pRA - LfaCTb eAUHo,;; 
c/Jacl..juanbHO,;; ceru, npoXOARu.ce,;; 
or nanbl..jeB Hor (BH/113Y) K Hoey (aaepxy). 

Bae,aeH0e a rexHMKM rpac1..j0a11bHOro pe1103a 

611aro11ap51 BCeMy 3TOMy, OH OCTaeTC51 e11H

HOH, o6bellHH51JOUiei1 H CB513bIBaJOUiei1 

ceTbJO, coxpaH51JOUiei1 Hae B xapaKTepHo 

yJHasaeMoi1 H cPHJH011ornYecKH :>KH3Hecno

co6Hoi1 cj:>opMe, npespaUiaJOUiei1 coKpaUie

HHe MbIWe'-!HOH TKaHH B OC03HaHHOe llBH

)f(eHHe, nepe11at0Uieec51 B KOCTH H cycTaBbI, 

H, B COLJeTaHHH c HepBaMH H MbIWUaMH, 

ynpaBJ151IOUiei1 B ueJlOM nOCT051HHO MeH5llO

UlHMHC51 MeXaHH'-leCKHMH CHJlaMH, KOTOpbie 

B0311eHCTBYIOT Ha Hae Yepe3 Haw KOHTaKT 

C OCT3JlbHbIM MHpOM . 

Bbl He MO)f(eTe y113JlHTb Ky6HYeCKHi1 caH

THMeTp 'v151Ca Tena, He rosop51 y:>Ke o cj:>yHTe 

n110TH Wei1110Ka 1 , He npHxBaTHB YaCTb cj:>ac

UH3JlbHOi1 ceTH. 3Ta cj:>aCUHaJ1bHa51 ceTb, co

'-leTalOUia51 B ce6e )f(eCTKHe BOJlOKHa c aMopcj:>

HbIM re.rreM H3 KJleHKHX npoTeornHKaHOB 

(OCHOBHOe BeUieCTBO) B BOllHOH cpe11e, o6ec

ne'-IHBaeT cpe11y 111151 Ka)f(lloi1 KJleTKH, 06so-

11aKHBaeT Ka)f(llylO TKaHb, OKpy:>KaeT K3)f(llblH 

opraH H npH11aeT BCei1 CHCTeMe cj:>opMy. 011a

ro11ap51 CBOei1 TeCHOH CB513H c Ka)f(llOH CTpyK

Typoi1 TKaHH, OHa TaK)f(e HrpaeT 60J1bWYIO 

pOJlb B no1lllep)f(3HHH cPH3HOJ10rHH H o6Uiero 

HMMYHHTeTa, HO B03MO:>KHOCTb 06b51CHHTb 

3TH pOllH Mbl npe11ocTaBHM llPYrHM, a caMH 

CcPOJ<YCHpyeM CBOe BHHMaHHe HMeHHO Ha 

MeXaHH'-leCKHX cPYHKUH51X. 

3neMeHTbl <1>acu,111111 

lJT06bJ cnpaBHTbC51 co BCeM MHOroo6pa3HeM 

CHJl B0311ei1CTBH5I, HaWH KJleTKH coe11HHH

TeJ1bHOH TKaHH C0311alOT COOTBeTCTBYIOUiee 

MHOroo6pa3He CTpOHTeJlbHbIX MaTepHaJlOB 

nyTeM MOllHcPHKaUHH HeCKOJlbKHX YllHBH

TeJlbHO npocTbIX 3.rreMeHTOB. KocTb, xp51UI, 

cyxO)f(HJlHe, CB513Ka, cep11eYHb1e KJlanaHbI, 

nOJlOTHa nJlOTHOH TKaHH, OKpy:>KalOUIHe 

MbIWUbl, TOHKHe KJleHKHe nayTHHbl, no11-

11ep)f(HBa10UIHe M03r, npo3paYHa51 poroBH

ua rna3a H lleHTHH B sawHx Jy6ax - see 

3TH H MHorne llpyrne CTPYKTYPbI co311a-

PeYb 1111.eT o nhece WeKcn11pa «Betteu11attcK11H 

Kyneu», B KOTOpOH pOCTOBW11K WeHJlOK XOTeJl Bbl

pe33Tb 113 TeJla Kynua AHTOHl10 cpyHT nJlOTl1 . 

-



<1>acu11a!1bHbti1 pe!1113 ,lJ,!1R crpyKTypHoro 6a!1aHca 

T1mb1 aonoKoH HHTep<1>1116p•mnRpHb1e 3neMeHTbl, 
T111nTKaH111 l<neTKlll ( Hepacraop111Mb1e OCHOBHOe ae~ecrao, BOAOCBRlblBalO~Me 

6enKoab1e aonoKHa) 6enK111 

KoCTb Ocreo411Tbl, ocreo6na- KonnareH 3aMeHeHbl Ml1HepanbHblMl1 COflflMl1, Kap6o-
CTbl, ocre0Knacrb1 HaTOM Kaflbl.1111'1, cpocct>aTOM Kaflbl.1111'1 

Xpflll.I XOHAP0411Tbl KonnareH 11 3nacr11H XOHAPOl1Tl1HCynbct>aTbl 

(Bfl3Ka <l>116po6nacrb1 KonnareH (11 3nacr11H) M11H11ManbHOe Kon11Yecreo npoTeorn11KaHoe 
Me>KAY BOflOKHaMl1 

Cyxo>K11n11e <l>116po6nacrb1 KonnareH M11H11ManbHoe Kon11Yecreo npoTeorn11KaHoe 
Me>KAY BOflOKHaMl1 

AnoHeepo3 <l>116po6nacrb1 KonnareHoeafl nneHKa HeKOTopoe Kon11Yecreo npoTeorn11KaHoB 

)1(11p AA11no411Tbl KonnareH Eionbwe npoTeorn11KaHoe 

Pb1xnafl apeo- <l>116po6nacrb1, 6enb1e KonnareH 11 3nacr11H 3HaY11TenbHafl AOnfl npoTeorn11KaHOB 
flflpHafl COeA11Hl1- KPOBflHble Tenb4a, 
TeflbHafl TKaHb aA11no411Tbl, MaCT0411Tbl 

KpOBb KpacHb1e 11 6enb1e Kpoefl- <l>116p11HoreH nna3Ma 
Hb1e Tenb4a 

KneTKl1 COeA11Hl1TeflbHOi1 TKaHl1 C03AalOT HeBepOl'ITHOe pa3H006pa311e crpo11TeflbHblX MaTep11anoB, BHOCfl 113MeHeHl1fl 
B orpaH11YeHHOe MHO>KeCTBO BOflOKHl1CTHblX 11 Me>Kct>116p11nnflpHblX 3fleMeHTOB. Ta6n114a AeMOHCTp11pyeT OCHOBHble 
Tl1nb1 crpyKrypHblX coeA11H11TenbHblX TKaHe.:1, OT caMblX nnoTHblX AO caMblX >K11AK11X. 

Puc 1.3. Ta Kue KJleTKlll, KaK qm6po6naCTbl "'MaCTO~lllTbl, </JOpM111pyt0T coe.q111H11tTenbHbte TKaHM nyreM 1113MeHeHMR JneMeHTOB 

B lllHTepCT111~111anbHOM npocrpaHCTBe "' nyreM 1113MeHeHlllR nponop~uiir COCTaBnRIO~lllX JneMeHTOB: BOflOKOH, KJleiirKlllX 

nporeorn111KaHoB 111 BOAbt. 

IOTCSI KJieTKaMH COe.LlHHHTeJibHOH TKaHH 

(P11c. 1.3). 

11crroJih3YH 6eJIKH, rrocTyrra10w11e H3 Ha

wetl: ITHWH 'lepe3 KpOBOTOK, KJieTKH coe1111-

HHTeJibHOH TKaHH C03.LlalOT Me)l(KJieTO'IHhie 

3JieMeHTbl, KOTOpbie y11ep)l(HBalOT TPHJI

JIHOHbl Haw11x KJieTOK BMecTe. OcHOBHhIM 

3JieMeHTOM Hawetl: CTPYKTYPhI SIBJISieTCH 

)l(eCTKOe KOJIJiareHOBOe BOJIOKHO, KOTOpoe 

CITJieTaeTCH c 11PYfHM11 BOJIOKHaM11 - 3Jia

CTHHOM H peT11KYJI11HOM - B CJIOe KJieHK11X 

MYKOITOJ111CaxapH.LlOB, TaK)l(e rrp0113Be11eH

HbIX 3Tl1MH KJieTKaM11 . 3T11 KpyrrHhie ca

xapHbie 11 6eJIKOBbie ITOJ111Mepbl CKperrJISIIOT 

pa3JI11'-IHOe KOJ111'-leCTBO BO.Llbl .llJISI C03.llaH11SI 

MHOfO'IHCJieHHblX KOHqmrypau11tl: c TeM 

crreKTpOM CBOHCTB, KOTOpbIH Heo6XO.lll1M 

.llJIH ynoaJieTaopeH11H Haw11x pa3Hoo6pa3-

HhIX ITOTpe6HOCTetl: B CTa611JibHOCT11 11 M0-

611JI b H OCT11. 

BHyTpl1 KOCTH ITOXO)l(aSI Ha KO)l(Y ITJIOTHaH 

rrayT11Ha KOJIJiareHa BHenpeHa B arraT11T 113 

KaJibU11SI 11 Ml1HepaJibHbIX COJietl:, 3aMeHH

IOllll1H OCHOBHOe aewecTBO, rrp0113BO.llH 

caMylO CTOMKYIO, HO ace ewe 3JiaCT11'-:IHYIO 

TKaHb B Haw11x TeJiaX - «HanoMUHOHUe 
o cMepmu» (memento mori), KOTopoe rrpo

.llOJI)l(aeT )1(11Th rrocJie Hae, Korna ace Haw11 

OCTaJibHbie TKaH11 y)l(e HC'le3JI11. XpSilll 11Me

eT aHaJIOfl1'-IHYIO K0)1(11CTYIO OCHOBY (XOTSI 

XPHllll1 MoryT OTJ111'-:laTbCH B 3aB11Cl1MOCT11 

OT 60JibWero 11Jll1 MeHhWero KOJ111'-:leCTBa 

KOJIJiareHa 11Jll1 3JiaCT11Ha), HO OCTaJibHaH 

'laCTb 11HTepCT11UHaJibHOfO rrpocTpaHCTBa 

3aITOJIHeHa ITOX0)1(11M Ha Cl1Jll1KOH XOH.llp0-

11THHOM. 

B cyxO)l(l1Jll1HX 11 CBH3Kax rrpeo6Jia.llalOT BO

JIOKHa c Jll1Wb He60Jibllil1M KOJ111'-:leCTBOM 

fJ111KOrrpoTel1HOB, co6paHHbie B rrpaB11Jlb

Hbie Kp11cTaJIJI11'-:lecK11e pH.llhI. B anoHeapo3e 

-



nOXO)f(ee COOTHOWeH11e BOJIOKOH 11 fJIHKO

npoTeHHOB, O.UHaKO BOJIOKHa HanpaBJieHhl B 

pa3Hble CTOpOHbl - KaK B BOHJIOKe. 

B pbIXJihIX TKaHHx, TaK11x KaK apeoJIHpHaH 

TKaHb MJIH )1(11p, BOJIOKHa nepeMe)f(alOTCH 

C 60JibWl1M KOJil1'4eCTBOM BO.UHHMCTbIX fJil1-

K03aMHHOfJIHKaHOB. CToHJ{)f(eHHaH BHJKOCTh 

3TMX TKaHeti cnoco6cTByeT JierKoMy pac

npoCTpaHeHHIO pa3Jil1'IHbIX MeTa60JIMTOB M 

6op10IUl1XCH c HH<t>eKUMeti 6eJiblX KPOBHHbIX 

Te11eu (11etiKOUl1TOB). 

B HeKOTOpoti CTeneHH CHCTeMa coe.u11H11-

TeJibHbIX TKaHeti cnoco6Ha Mo.u11<t>wu11po

BaTb 3Tl1 3JieMeHTbl, - t.IT06bI cnpaBJIHTbCH 

c JIOKaJibHO 113MeHHIOllll1Ml1CH MexaHHt.Ie

CKHMH ycJIOBHHMH, C03.UaBaH 6oJiee npoq

Hble CBH3Kl1 11 6011ee nJIOTHbie KOCTH B OTBeT 

Ha Tpe60BaH11H, Hanp11Mep, 11eTHero TaHue

BaJihHoro JiarepH, - 11, KOHe'iHO, 3aJie'iHBaTh 

Bae,aeHvie a rexHvtKVI cpac~vianbHoro penvi3a 

paHbl, cpaIUHBaTb CJIOMaHHbie KOCTH 111111 

BOCCTaHaBJIHBaTb nopBaHHbie TKaHH. 

K CO)f(aJieH1110, oHa TaK)f(e MO)f(eT 11 .uerpa.u11-

poBaTh - B OTBeT Ha CH.uH'iHH o6pa3 )f(J{3Hl1 

11Jil1 Ha ncHXOJIOrHt.IeCKM/npo<t>ecc110HaJibHO 

YCTOHBWHHCH naTTepH y.uep)f(aHHH. 

He.uaBHO MhI yJHaJIH, t.ITO caMH KJieTKM, no 

KpatiHeti Mepe oco6bIH THn <t>116pOUl1TOB -

M11o<t>116po611acThI - Ha caMOM .ueJie MoryT 

Mo.uw<t>11u11poBaTh ce6H, 'iT06h1 np11coe.uw

HHThCH K <t>acUHaJibHOH ceTH, C03.UaHHOti 

HMM np11 noMOIUH MHTerpHHOB, KOTOpbie 

Mbl o6c~aeM Ha CTpaHHUe 16, 11 BJIHHH Ha 

ee c0Kpawett11e (P11c 1.4). 11.o Tex nop, noKa 

3TO He 6b1110 o6Hap~eHo, npe.unoJiaranocb, 

l{TO COKpawaTbCH cnoco6Hhl JIHWb Mblllillbl, 

a <t>acu11H OCTaeTCH naCCHBHO nJiaCTHt.IHOH. 

Tenepb MhI JHaeM, 'iTO np11 onpe.ueJieHHhIX 

YCJIOBHHX <t>acu11H TaK)f(e MO)f(eT COKpawaTb-

PYie. 7.4. MYloqm6po6naerbt o6oral.L(a/OT Hawy KapTYIHY l/JaC~YlaflbHOtit ceTYI BOJMOJKHOCTb/O KneTO'IHOro COKpal.L(eHYIR. 
np"' onpeAeneHHbtX ycnoBYIRX HeKoropbte l/JY16po6nacrb1 npYICOeAYIHR/OT cso/O KneTO'IHYIO CTPYKTYPY K Marpm,Je coeAY1HY1TenbHotit 
TKaHYI, a JaTeM Bb/Jb/Ba/OT MeAfleHHOe, nOA06Hoe rnaAKOMY MblWe'IHOMy, COKpal.L(eHYle B BOflOKHYICTOtit nayr"1He. 

-



<DacuvianbHblM penvi3 .D/IR crpyKTypHoro 6anaHca 

CH npH noMOlUH 3THX KJleTOK, nepe.LieJibl

BalOlUHX ce6H no.LI CTaTb rna.LIKHM Mbillle'-1-

HbIM KJleTKaM H OKa3bIBalOlUHX BJIHHHHe Ha 

COKpameHHe OKp)')l(alOmeti cpaCUHaJibHOH 

ceTH . 

3TH YCJIOBHH BeCbMa HHTepeCHbl, TaK KaK 

B OTJIHY:He OT JII06bIX llPYfHX MbIIIIe'-IHbIX 

KJleTOK B opraHH3Me - fJia.LIKMX, cep.LieY:HbIX 

H CKeJieTHbIX, - 3TH r116pH.LIHbie KJleTKM co

e.LIHHHTeJibHOH TKaHH He HHHepBHPYIOTCH. 

BMecTo Toro, Y:T06hI CTHMYJIHpoBaThCH HepB

Hoti CHCTeMOH , OHH CTHMYJIHPYIOTCH JIH6o 

onpe.LieJieHHbIMH XHMHY:eCKMMH BemeCTBa

MH - TaKHMH KaK aHTHrHCTaMHHbl HJIH OK

CHTOUHH, JIH60 nOCTOHHHbIM MexaHH'-leCKMM 

HaT.R)l(eHHeM Y:epe3 cpaCUHIO, c KOTopoti OHH 

CBH3aHbl. 

M11ocp116po6JiacrnM Tpe6yeTcH HeKoTopoe 

BpeMH, '-IT06bI BCTpOHTbCH B no.LI06Hoe 

COKpameHHe - .LIBa.LiuaTb MHHYT MHHH

MYM - 11 HeCKOJihKO Y:acoB, Y:T06b1 noJIHO

CThlO paccJia6HTbCH, n03TOMY 3.LieCb He H.LieT 

peY:H 0 MfHOBeHHOM KOMneHCaTOpHOM co

KpameHHH, KOTopoe Mbl MO)l(eM Ha6JIIO.LiaTb 

B llPYrHX MbIIIIeY:HbIX TKaHHX. Mbl He MO

)l(eM 3a.LietiCTBOBaTb 3TH MMocp116po6JiaCTbl 

«no nepBOMY 3BOHKY», HO co BpeMeHeM co

Y:eTaHHOe COKpameHHe MHOfO'-IMCJieHHbIX 

MHOcp116po6JiaCTOB OKa3hIBaeT 3Ha'-IHTeJib

HOe BJIHHHHe Ha TaKHe KpynHhie nJiaCTbl, 

KaK cpaCUHH BOKpyr roJieHH , rpy.Lio-no.Rc

HHY:Ha.R cpaCUHH B HH)l(Heti Y:aCTH cnHHbl 

11JI11 Jia.LIOHHaH 11 no.LiorrrnettttaH cpacu1111 , rne 

r11nepaKTHBHOCTb 3THX KJleTOK cnoco6CTBy

eT B03Hl1KHOBeHl1IO cp116poMaT03a HJil1 KOH

TpaKTYPbl ll10n1011TpeHa. 

Xorn B HaCTO.Rll!.ee BpeMH MaJIO '-ITO H3BeCTHO 

0 KJ111Hl1Y:eCKl1X nocJie.LICTBHHX npMCYTCTBl1H 

11 COKpameHl1H Ml10cp116po6JiaCTOB 11 0 TOM, 

Ha '-ITO 3TO MO)l(eT yKa3hIBaTb MaHyaJibHOMY 

TepaneBTy, 3TO Bee )Ke HBJIHeTCH cymeCTBeH

HblM HOBIIIeCTBOM OTHOCHTeJibHO npl1Bbl'-l

HbIX 11.Lleti 11 noKa3bIBaeT, '-ITO Bee, '-ITO Mbl 

«3HaeM» o cpacu1111 - T. e . Y:TO otta He cno

co6Ha aKTHBHO COKpamaTbCH - no.LIJie)l(l1T 

nepeCMOTpy. 

<l>acu.111anbHoe c111rHan1113111poeaH111e 

.6110Xl1Ml1Y:eCKOe Cl1fHaJIH311pOBaHHe , ynpaB

JIHIOIUee 113MeHeHHHMl1 TKaHeti Ha KJleT0'-1-

HOM YPOBHe, np110TKpbIBaeT CBOl1 ceKpe

Tbl Jil1lllb HCCJie.LIOBaTeJIHM, O.LIHaKO 06m11ti 

CMbICJI 3TOH HOBOH MexaH06110JIOrHH npe.LI

Ha3HaY:eH .LIJIH Bcex MaHyaJibHbIX 11 llBHraTeJib

HbIX TepaneBTOB. Ka)l(.Lla.R KJleTKa, 11 B oco-

6eHHOCTl1 Ka)l(.LlblH cp116pou11T, He npoCTO 

«npo6yeT» OKp)')l(alOlUYIO Xl1Ml1Y:eCKYIO cpeey 

(KaK on11caHo B pa6oTe K3H.LIHC IlepT (1997) 
o ttetiponenT11.Liax), HO «CJiymaeT» 11 pear11py

eT Ha MexaHH'-leCKMe H3MeHeHl1H HaTSDKeHHH 

I1 C)l(aTHH . 

MexaHl13M, nocpe.LICTBOM KOToporo 3TO npo-

11cxo.LI11T, .LieticrnyeT Y:epe3 cneu11aJibHb1e 1<J1eti

KMe MOJieKYJibl, KOTOpbIMH noKpbITa noBepx

HOCTb 60JiblllHHCTBa KJleTOK B opraHH3Me, 

B oco6eHHOCTH cp116po6JiaCTOB H pO.LICTBeH

HblX HM KJleTOK, npeHMymeCTBeHHO 11HTerpH

HOB (PHC. 1.4). KJieTKM BCTpal1BalOTCH B ceTb 

coe.LI11Hl1TeJibHOH TKaHH Y:epe3 .LiaHHbie MHTer

pHHbl 11 .Lipyr11e KJletiKMe Yelcro®-no.Lio6ttbie 1 

6eJIKM (Ingber 2006). KJieTKM npOHMKalOT 

CKB03b TKaH11 TeJia, I13HaY:aJibHO BbITHfl1Ba

HCb, '-IT06bI C03.LiaTb HOBhie coe.LIHHeHHH cne

pe.LI11 11 ocJia6HTb coe.LI11HeHHH no3a.LI11 no Mepe 

Toro, KaK OTpbIBalOTCH OT «XBOCTOBOH» Y:aCTM . 

KJietiKMe 6eJIKM CBH3aHbl c U11TOCKeJieTOM 

BHYTPH KJleTKM nocpe.LICTBOM MeM6paHhI, TaK 

'-ITO HOBbie HaTSDKeHH.R coe.LIHHl1TeJibHOH TKa

HH MOfYT BJIHHTb Ha 3n11reHeTMY:eCKOe noae

.LieHHe KJleTKM - T. e. Ha TO, KaK ee reHbI npo

HBIIHIOT ce6.R (Horwitz 1997). 

IlocJie.LICTBHH 3TOro OTKpbITHH caMbie 3HaY:H

TeJibHbie. Otto roaop11T o TOM, Y:TO MbI MO)l(eM 

onpe.LieJil1Tb 3.LlOPOBbe CTpyKTYPbl KaK COCTO

HHl1e , B KOTOpOM Ka)l(.Lla.R KJleTKa TeJia )1(11BeT 

B CBOeti 11.LleaJibHOH MexaH11Y:eCKOH cpe.Lie. 

CocTaBJIHIOIUHe 3Toti «11.LleaJihHOCTl1» MoryT 

OTJIHY:aTbCH B 3aBl1Cl1MOCTH OT Tl1nOB KJ1eT

Kl1 , H .Lia)l(e Me)l(.Lly KJ1eTKaMl1 O.LIHOro THna 

B pa3HbIX Y:aCTHX TeJia. 

Velcro - KOMnatt1rn, npOH3BO.LUIWaH JieHTbl-JIH

nyqKH. 
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Mb1We'-IHhie KJieTK11 H)T)K.llalOTCH B tte6011b

woM HanpIDKeHl111, B TO Bpewi: KaK HepBHbie 

KJieTKl1 pa60TalOT l1)"f We B Cl1Tyamui:x npaKT11-

'-1eCKH OTCYfCTByJOWero Hanp.sI)f(eHIDI. K1IeTKl1 

3n11Te1111.si 6yuyr npo.sIBJIHTb CBOl1 reHbl np11 

paCTIDKeHl111 11Ha'-le, '-leM np11 C)f(aTl111. 

B Kpa:i1tt11x c11)"faHx KJieTK11, no.uaeprw11ecH 

Cl111WKOM CHJibHOMY HaTH)f(eHHIO, KaK npa

Bl1110, OTKa3bIBalOTC51 OT CBOeH «pa60Tbl» 

B nOl1b3Y npeYMHO)f(eHl151 KOl111'-leCTBa ce6e 

no.uo6HhIX .LlJIH YMeHhrneH11H 1136hITO'-IHOro 

ttaTH)f(ett11H. KlleTKH, no.uBeprw11ec.si CHJih

ttotl KOMnpecc1111, Hao6opoT, CKJIOHHbl K cy

HUM..LlY (anonT03y), a He K cPOPMHPOBaHl1IO 

onyxo1111, npOHCXOMWeMy B Cl1)"fae, Kor.ua 

KJieTOK CTaHOBl1TC51 Cl111WKOM MHOfO. 

llpeBHl1e l1IO.Lll1 11CKaJ111 npaBl111bHYIO npo

nopu1110 Ye110Be'-1ecKoro Te11a, 113Y'faH 30110-

roe ce'-1ett11e 11 OTHOC11Te11htth1e nponopu1111 

Tenno 
CeeT 
3eyK 

3anax 
BKyc 

C11na TR>Kecrn 
np11KOCHOBeH11e 

HenpepblSHbti:i 
nYTb 

1 

1 
CeHcopHbli:i Heps 

1 

Mo Jr 

! 

,[\s11raTenbHb1i:i Heps 

1 
Mb1w4a 

Cn11HanbHb1i:i 
pecjJneKc 

Bae,aeHvie a rexHviKvi cpac~vianbHOro penvi3a 

pa31111'-IHbIX '-laCTeH Te11a - KaK, Hanp11Mep, 

B 06we113BeCTHOM B11TpyB11aHCKOM 4e110Be

Ke Jleottap.uo .ua B11tt'-111. Cero.uHH MhI MO)f(eM 

onpe.ue1111Tb HOBYIO 11.ueaJihHYIO nponop

U11IO, PYKOBO.LlCTBYHCb 11.ueetl onTl1MaJibHOH 

6110MexaH11'-leCKOH cpe.Llhl .LlJIH Ka)f(.LlOH KJieT

Kl1 . 11 XOTH Mbl .LlaJieKl1 OT Toro, '-IT06bI 113-

MepHTb 3TO KaKl1M-111160 TepaneBTl1'-leCKl1M 

MeTO.LlOM, 3Ta KOHuenu11H yKa3bIBaeT Ha 

HOBbIH COI03 Me)f(.Lly KJieTO'-IHOH 611011ornetl 

11 MaHyaJihHOH Tepan11etl . 

llpyraH cl>opMa cl>aCU11aJibHOH nepe.ua'-111 c11r

HaJIOB OCHOBaHa Ha 11.Llee, 1ITO Bl1a)l(}{a51 KOl1-

11areHOBaH ceTb 06pa3yeT )1(11.LlKHH Kp11CTaJil1, 

no11ynpOBO.LlHWYIO ceTb. llaB11eH11e 111111 HaTH

)f(eH11e C03.uaeT 110HHhIH noTOK BHyrp11 3TOH 

ceTl1, 113BeCTHbIH KaK nhe30-311eKTPM.'-leCTBO, 

11 3TOT 311eKTPl11IeCK11H noTOK 111160 CTl1MYl111-

pyeT cl>116po611acTbl K C03,LlaHl1IO HOBbIX B0110-

KOH, 111160 no.uaB11HeT 11X (P11c 1.5). 

CeHcopHbli:i 
pe4emop 

I 
CrnMyn 

(Pa3Apa>K11Ten b) 

HenpepblSHbti:i ----< 

nYTb 4epe3 
>Kl1SYIO MaTp114y 

,[\ei:ias11e 

AcjJcjJepeHTHbli:i 
Hei:ipoH 

Cn11HanbHb1i:i 
pecjJneKc 

,[\s11raTenbHb1i:i 
Hei:ipoH 

Mo Jr 

Puc. 1.5. Mbl ,QaBHO 3HaKOMbl c HeiirpOHHOiir ceTblO B Ka4eCTBe MeXaHU3Ma nepe,Qa4U curHanoB. 0.QHaKO eCTb u BTOpaR ceTb -

ceTb coe,QUHUTeflbHb/X TKaHeiir, B03MO>KHO, 6onee npUMUTUBHaR, 3aTO B nRTb pa3 npeBOCXO,QRUjaR HeiitpOHHYIO ceTb B CKOpOCTU 

nepe.Qa4U curHanos o MexaHU4eCKOM HaTR>KeHuu. 



CDac~vianbHbltii penviJ ,D.11R crpyKrypHoro 6anaHca 

TaKMM o6pa30M, cornacHo 3aKoHy Bonh<t>a, 

B OTBeT Ha Harpy3KY OT Haurnx D.BIDKeHHH 

( oco6eHHO 'laCTO nOBTOpSllOlllHXCH D.BIDKe

HHH) npOHCXOD.HT H3MeHeHHe Haurnx coe

llHHHTeJihHbIX TKaHeti, B TOM 'IHCJie KOCTeti 

H CBS130K - HanpHMep, Koma Mbl OKa3bIBa

eMCS1 B JieTHeM TaHueBaJibHOM narepe, KaK 

yKa3bIBaJIOCb B npHMepe BbIWe, HJIH, 6onee 

HCKYCHO, B H3MeHeHHHX Haweti ocaHKM H3-

3a cMeHhI pona nes:iTeJihHOCTH, nc11xonorw-1e

cK11x YCTaHOBOK HJIH npeKJIOHHOro B03pacrn 

( Bonh<t>, 1892). 

Koma MhI sxo.n.HM B Hetipo-M11o<t>acu11anb

HY10 ceTb KJIHettTa, MhI cTpeMHMCH ycHJIHTh 

HJIH HanpaBHTb ecTeCTBeHHhie npoueCCbI 

TaKHM o6pa30M, 'IT06hI cnoco6cTBOBaTb HC

ueJieHHIO HJIH 6onee 3<P<PeKTHBHOH pa6oTe, 

Ha'IHHaSl c KJieTO'IHOro H MOJieKYJIHPHOro 

ypoBHeti BnJIOTb llO 6HOMexaHH'leCKOH ue

JIOCTHOCTH Bcero llBIDKeHHH - noscenHeB

HOro, cnopTHBHOro HJIH xyno)l(eCTBeHHoro. 

c TO'IKH 3peHMH o6weti HeBpOJIOrHH, xorn 

BJIMHHHe rny6oKOro npHKOCHOBeHMH Ha MHO

fO'IHCJieHHhie HepBHhie peuenTOpbI B <t>acUHH 

(60JibWHHCTBO 113 KOTOpbIX HBJUllOTCH MOD.H

cPHKaUMHMH peuenTOpOB paCTH)l(eHHH) OKOH

'laTeJibHO He ycrnHOBJieHO, 06w11ti 3<P<PeKT, 

no-BHD.HMOM)', 3aKJIIO'laeTCH B nepe3arpy3-

Ke TOttyca HepBOB, BOCCTaHOBJICHHH qyBCT

BHTeJibHOCTH B HeBOCITPl111M'll1BbIX Hepsax 

H noHIDKeHHH nopora CTHMyns:iu1m/pa3npa

)l(eHMH llBHraTeJibHbIX HepBOB, 3aCTpS1BWHX BO 

«BKJIIO'leHHOM» COCTOSlHHH (PHc. 1.6). 

B <t>acu1111 :J<t><t>eKT rny6oKoro npHKOCHO

BeHHSl 3aKJIIO'laeTcs:i B pacnnasneHHH 11 yB-

® S ® 
OT011i.1Tb1 Ceo60AHb1e AHcK 0 

HHTepcri.1ui.1a11bHb1e MepKem1 · •• 
HepBHble . 

no11yKpy>t<Hble OKOH4aHHR 

Te11bua Mei:iccHepa 
~H~~ ) 

6apope"°"'°P" ~ ~® 

(OCYAbl 

OpraHbl 

Cyxo>KHilbHb1i1 
opraH ro11bA>KH 

CoeAHHHTellbHaR 
TKaHb 

Te11bua Py4>4>HHH 

8 

Puc. 1.6. Bawa q,acL.juR npe;::ieraem1er co6ou caMblM 6orarb1u ceHcopHb1u opraH, JanonHeHHblM HepeaMu, 
BKJl/O'laR ceo6o;::iHb/e HepBHble OKOH'laHUR, cyxo:IKUllbHble opraHbl ronbt:l)KU, TellbL.ja na'IUHU u Py4J4JUHU - ace OHU 
npe;::ioeraenR/OT MOJry uH¢opMaL1U10 o ;::iaeneHuu, eu6paL1URX, c;::ieure - no cyru, nio6ou ;::ie¢opMaL1uu ¢acL1uu. 
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Jia)l(HeHl111 rJil1KOnpoTel1HOB, eTaHOBHW11X

eH 6oJiee B513Kl1Ml1, 11, 6Jiaro.uapH eBOeH 

enoeo6HOeTl1 K Tl1KeOTpon1111, OHl1 MoryT 

npeBpaTl1TbeH o6paTHO B 6oJiee no.uarn11Boe 

paeTBOpeHHOe BeweeTBO e Mettee KJieHKOH 

BHJKOeTblO. Coe.u11H11TeJibHaH TKaHb - 3TO 

eJIO)l(HaH KOJIJ1011.UHa51 e11eTeMa, KOTOPYIO 

MO)l(HO epaBHl1Tb e )l(eJiaTl1HOBbIM .ueeep

TOM: noJimlrnTe ero B XOJIO.U11JibHl1K - 11 OH 

JaTBep.ueeT; nepeMeeT11Te ero Ha nJI11Ty -

11 OH eTaHeT )1(11.UKl1M. Ilo.uo6HbIH npoueee 

npo11exo.u11T 11 BO BpeMH npl1KOeHOBeHl151 

(11, BepOHTHO, BO BpeMH .U11HaMH'IeeKl1X 

ynpa)l(Hett11tl 11 no.uo6HbIX tlore paern)l(eK) . 

Kor.ua rny60K11H KOHTaKT np11MeHHeTeH 

e onpe.ueJieHHbIM BeKTOpOM HanpaBJieHHO

eT11, paeTanJI11BaH11e rJil1KOnpoTel1HOB Me)l(

.uy BOJIOKHaMl1 noJBOJIHeT BOJIOKHaM KOJIJia

reHa eKOJib311Tb .upyr no .upyry, TeM eaMbIM 

eOJ.UaBaH nJiaeTH'-IHYIO .uecpopMaU1110, KO

TopaH np11BO.U11T K HenpepbIBHOMY Y.UJI11He

H11IO TKaHl1. 3TO e11JibHO OTJIH'IaeTeH - no 

HaMepeHl1IO, owyweHl151M 11 peJyJibTaTY -

OT npoeToro paeT51)1(eHl151 3JiaeTH':lHbIX Mbl

weYHbIX TKaHeH. 11MeHHO 6Jiaro.uapH 3TOMY 

eBOHeTBY nJiaeTH'IHOeTl1 cpaeu1111 xopowo 

BbieTpoeHHbie cpaeu11aJibHbie MaH11nyJIHUl1l1 

np11BO.UHT K yeTOHYl1BbIM 11 nporpeee11py10-

Wl1M 11JMeHeH11HM (Steeeo & Steeeo 2014). 
B ornwrne OT MbIWU, cpaeu11H - 6y.uyY11 

yenewtto y.QJI11HeHHOH - He «OTKaThIBaeT

eH» K 11eXO.UHOMy eoeTOHHl1IO. 

11.JIH Toro lff06bI cpaeu11H HatiaJia pa3MHr

YaTbe51 11 .UBl1raTbe51, Heo6XO.U11MO npo.uoJI

)1(11TeJibHOe np11KOeHOBeH11e, 11 pewa10wee 

JHaYeH11e 11MeeT KOHKpeTHaH rny611Ha 11 Ha

npaBJieH11e paeT51)1(eHl151 TKaHl1 . f Jiy6oKoe 

np11KOeHOBeH11e TaK)l(e BJ11151eT Ha MHOr11e 

HepBHbie OKOHYaH115I' B cpaeu1111, 11 3cpcpeKT 

YM11HeHl151 MO)l(eT B03Hl1KaTb KaK 6Jiaro.uapH 

HeBpOJIOrHtieeKOMY 3cpcpeKTy, TaK 11 6Jiaro.ua

p51Tl1KeOTponHOMy,a11HOr.ua - 113 KOM611Ha

u1111 06011x. 

3Ta KHl1ra eOJ.UaHa, llT06bI noMOYb BaM Ha

yYl1Tbe51 YyBeTBOBaTb 113MeHeHl151 TKaHeH 

11 Bb1611paTb HanpaBJieH11e npopa60TKl1 TaK, 

YT06bI OHO .uaBaJIO BaM MaKel1MaJibHbIH 3cp

cpeKT np11 Ml1Hl1MaJibHbIX yel1Jil151X. 

IlO.UBO.UH HeKl1H 11TOr, MO)l(HO eKaJaTb, 'ITO 

HepBbl, MbIWUbl 11 cpaeu11H B eOBOKynHO

eTl1 .ueJialOT M11ocpaeu11aJibHbie TKaHl1 .U11-

HaMl1llHbIMl1. fJiy6oKoe np11KOeHOBeH11e 

JaTpar11BaeT Bee 3Tl1 Tp11 Tl1rra TKaHeH, HO 

3cpcpeKT paJMHrYeH11H 11 y.uJI11HeH11H cpae

u1111 HOel1T .UJI11TeJibHbIH xapaKTep, .uaBaH 

.UBYM .upyr11M TKaHHM BpeMH .UJIH a.uanTa

U1111 K HOBOH MexaH11YeeKOH epe.ue. <l>aeu11-

aJibHaH TKaHb B ueJIOM - KJieTKl1, BOJIOKHa 

11 «KJieH» - MO)l(eT 6bITb .uecpopM11poBaHa 

B peJyJibTaTe TpaBMbl, 3JIOynoTpe6JieHl151 

11J111 HenpaBl1JlbHOro 11enOJib30BaHl151, HO 

xopowaH HOBOeTb JaKJIIOYaeTeH B TOM, 'ITO 

OHa «nJiaeTl1YHaH» - ee MO)l(HO nepecpop

M11pOB3Tb np11 noMOW11 rpaMOTHOH pa60TbI 

e TeJIOM, paeTH)l(Kl1, cp11J11tieeKl1X ynpa)l(He

Hl1H 11 OeOJHaHHOeTl1. 

3TOT paJ.UeJI HeMHOro np116Jil1311JI Hae K o6b

HeHeHl1IO JIOKaJibHOro B03.UeHeTBl151 MexaHl1-

tieeKoro HanpH)l(eH11H 11 TepaneBT11tieeKoro 

BbieB060)1(.QeHl15I Ha eoe.U11Hl1TeJibHbie TKa

Hl1, KOr.ua Ka)l(.QaH KJieTKa, KaK Mbl ~e yno

Ml1HaJI11, «eJiyrnaeT» 11 np11enoea6JI11BaeTeH 

K MeXaH11YeeKHM e11rHaJiaM, noeTynalOW11M 

OTOBe10.uy BOKpyr. B.uo6aBOK, 6y.UyY11 Tepa

neBTaMl1 , Mb[ eaMl1 YaCTO Ha6JIIO.UaeM, KaK 

pa6orn e o.uttotl tiaeTblO TeJia MO)l(eT np11Bee

T11 K 113MeHeH1151M B .upyrotl ero tiaeTl1, nyeTb 

11 y.uaneHHOH OT MeeTa Henoepe.ueTBeHHOro 

npoBe.ueH11H MaH11nyJIHUl1H. Hanp11Mep, pa-

6oTa e JIO.Ubl)l(KaM11 MO)l(eT np11HeeT11 06Jier

YeH11e HH)l(HeH YaeT11 enl1Hbl, a paeKpbITl1e 

rne11 MO)l(eT np11BeeT11 K yBeJil1lleH11IO 06beMa 

.UbIXaHl151. 

lfro6bI noeMOTpeTb, KaK JIOKaJibHbie 113MeHe

Hl151 MoryT np11BeeT11 K rno6aJibHbIM peJyJib

TaTaM, HaM H~HO BepHyTbeH K 11.uee Toro, 

'ITO cpaeu1151 - 3TO e.u11Ha5I eeTb, 11 noeMO

TpeTb Ha ee eTpOeH11e B ueJIOM B KOHTeKeTe 

He06billHOro Bl1.U3 11H)l(eHepHoro 11eKYeeTBa, 

KOTOpoe 11enOJibJyeTeH B Haw11x TeJiax 11 Ha

JbIBaeTeH «TeHeerpl1Tl1». 

-



<J>acl..j0a!7bHb1i1 pe!703 ,D.!7R crpyKTypHoro 6a!7aHca 

TeHcerp111T111 

TeJio npe.uHa3Ha'-leHo HJIH rno6aJihHOro pac

npe.ueJieHHH HanpmKeHHH, a He HJIH ero coc

pe.uoTo'-leHHH 8 OT.UeJibHbIX TO'-IKaX. npHMOe 

803.UeHCT8He CHJibl TmKeCTH, a TaIOKe 3aMe.u

JieHHOe 803.UeHCT8He CHJI KOMneHCaUHH 8 OT

BeT Ha TpaBMY HJIH o6pa3 )f(H3HH Jier-Ie 8Cero 

noHHTb npH noMOIUH HCnOJib308aHHH onpe

.ueJieHHOfO THna reoMeTpHH, 1138eCTHOfO KaK 

«TeHcerpHTH». 

Pa6oTa c pacTH)f(eHHeM, C)l(aTHeM, crH-

6aHHeM H CMeIUeHHeM - o6bI'-IHOe .ueJIO 

.UJIH HH)f(eHepoB. Eme co 8peMeH lleKaprn, 

Hawe TeJIO '-laCTO onHCblBaJIH KaK «MHfKYIO 

MaWHHy», r.ue KOCTH - 3TO 6aJIKH, MbIW

Ubl - Tpocb1, a BCH KOHCTPYKUHH HanoMH

HaeT KpaH - cepHH 6JIOK08 H pbI'-laro8, no

HHTHblX c TO'-IKH 3pemrn 3aKOH08 .U8H)f(eHHH 

H (Ha 6oJiee rny6oKOM ypo8He) TepMO.UHHa

MHKH HblOTOHa. 11 xorn no.uo6HbIH Mexa

HH'-leCKHH no.uxo.u K KHHe3HOJIOfHH .UaJI HaM 

cymecT8eHHOe noHHMaHHe 6HOMexaHHKH 

.U8H)f(eHHH, 8 .uei1CTBHTeJibHOCTH OH He npo

HCHHJI .ua)l(e TaKoe npocToe «.UeHCT8He», KaK 

XO.Ub6a. 11 ~ TeM 6oJiee OH He npOJIH8aeT 

CBeT Ha pa3JIH'-1Hhle THnhI rno6aJibHbIX KOM

neHCaUHH, 0 KOTOpbIX Mbl f080pHM 8 3TOH 

KHHre. 

noH8JieHHe MaTeMaTHKH xaoca, ct>paKTaJib

HbIX ypa8HeHHH H noHHMaHHH Toro, KaK )l(H-

8ble CHCTeMbl 6aJiaHCHPYIOT Ha rpaHH CJIO)f(

HOCTH, nO.U80.UHT Hae K H080MY noHHMaHHIO 

.UHHaMHKH crn6HJibHOCTH/M06HJibHOCTH qe

JI08eKa. BMecTo Toro '-IT06b1 paccMaTpH8aTb 

TeJIO c TO'-IKH 3peHHH TOH )f(e TepMHHOJIOfHH, 

KOTopy10 MbI Hcno11b3yeM MH onHcaHHH .uo
MOB HJIH MOCT08, Mbl MO)f(eM H3yqaTh ero 

KaK npHMep YHHKaJibHOfO THna CTPYKTy

pHpOBaHHH, H38eCTHOfO KaK «TeHcerpHTH» 

(Heo11orH3M, noJiyqeHHhIH H3 «tension» -

HanpmKeHHe/HaTH)l(eHHe, H «integrity» -

ueJIOCTHOCTb), 8 KOTOpOM ue110CTHOCTb 

CTPYKTYPbl OCH08bIBaeTCH Ha 6aJiaHce CHJI 

pacTH)f(eHHH, a He Ha noc11e.uo8aTeJibHOM 

.uei1cTBHH CHJI C)l(aTHH (Fuller & Applewhite 

1982, Myers 2014, Scarr 2014). 

npH.UyMaHHbie xy.UO)l(HHKOM KeHHeTOM 

CHeJICOHOM H pa3pa6ornHHbie .UH3ai1HepoM 

EaKMHHCTepoM <l>yJIJiepoM CTPYKTYPhl TeH

cerpHTH .ualOT KOHTpaCTHOe npe.ucTa8JieHHe 0 

Hae caMHX. )f(H80H CKeJieT - 3TO He npO'-IHbIH 

KapKac, Ha KOTOpbIH Ha8eWeHbl OT.UeJibHbie 

MbIWUbl, KaK Mbl npHBbIKJlH BH,UeTb B KJlacc

HOH KOMHaTe (Kor.ua OH co6paH H no.uaeweH 

Ha no.ucrnBKY). TeJio 6011bwe noxo)f(e Ha e.uH

HYIO HaTH)f(H}'IO ceTKY, 8 KOTOpOM «nJiaBalOT» 

KOCTHbie pacnopKH (PHC. 1.7). 

Bep6aJibHoe onHcaHHe TeHcerpHTH cKo

pee 3anyTh1BaeT. KapTHHKH n0Mora10T '-IYTh 

60JibWe, HO JiyqWHM cnoco6 nOIDITb, KaK 

pa6orneT 3Ta CTPYKTypa - noHrpaTb c HeH, 

noKpyrHTb 8 pyKax HJIH co6paTb ee (PHC. 1.8). 

TaKHe KOHCTPYKUHH HaMHOfO 6oJiee rn6-

KHe H a.uanTH8Hbie, He)f(eJIH KpaHhl H MaWH-

PMc 1. 7. Mo,aenb reHcerpMTl'I npe,acrasnRer co6ou Hosyio 
Mo,aenb o;enoseo;ecKoro crpoeHMR, B Heu KOCTM«nnasaior» 
B Mope Harn>KeHMR MRrKl'IX rKaHeu (Mo,aenb "'cpororpa<JmR 
npe,aocrasneHbl ToMoM <PneMOHCOM, www.intensiondesigns . 
com). 3ra crpyKrypa so MHornx cwryal..jl'IRX pearnpyer 
aHanorM'IHO o;enoseo;ecKou. 

-



Puc. 1.8. no3BOHO"IHlllK 
CMo,aenupoaaH no no,ao6111io 
crpyKTypb1 reHcerpuru. KoHe"IHO, 
3TlllM npOCTblM MO,aenRM e1l4e 
,aaneKO ,ao CflO)KHOiir crpyKTypbl 
n03BOHO<./HlllKa, HO TeM He MeHee 
OHlll xopowo lllMlllTlllPYIOT 
KOHKpeTHb1e acneKTbl Hawero 
,aamKeHuR 111 noae,aeHuR KaK 
c TO<./Klll 3peHlllR <PYHKU,111111, TaK 
"'c TO<./Klll 3peHlllR ,auccpyHKU,111111 
(Mo,aenb 111 cpororpa¢111R nio6e3HO 
npe,aocraaneHbl ToMOM 
<t>neMOHCOM, 
www.intesiondesigns.com). 

Hbl, c KOTOpbIMl1 Mbl 06bl'·IHO nbITaeMCH 11X 

cpaBHl1BaTh, 11 11eMOHCTp11py10T HeCKOJibKO 

YHl1KaJibHbIX CBOHCTB, KOTOpbie 1111e11a10T 11X 

xopoweti MOlleJiblO cPYHKU110Hl1POBaHl1H 'fe

JIOBeKa. 

1) BHyTpeHHsu1 1..4e.nocrHOCTb 
H11 Balli llOM, Hl1 no11beMHbIH KpaH He 6y-

1IYT npo110JI)l(aTh pa6ornTh TaK )l(e xopowo, 

ec1111 11X nepeBepHyTb c HOf Ha fOJIOBy, HO 

TeJIO )1(11BOTHOfO, B TOM 'fl1CJie 11 'feJIOBeKa, 

coxpaHHeT CBOIO CTPYKTYPHYIO ue11ocTHOCTh 

11 KOflla cB11caeT c 11epeBa, 11 KOflla 11e11aeT 

CTOtiKY Ha ro110Be, 11 BO BpeMH BpameH11H 

B TaHUeBaJihHOM npbI)l(Ke. CTpyKTYPhI TeH

cerp11T11, 611aro11apH BHyTpeHHeMy 6anaHcy 

paCTH)l(eHl1H 11 C)l(aTl1H, 01111HaKOBO xopowo 

coxpaHHIOT <t>opMy, He3aBl1Cl1MO OT 11X op11-

eHTau1111 . 

Bee,1J,eH111e a rexH111K111 ¢acu,111anbHOro pen1113a 

2) PacnpeAe.neH1-1e Harpy3KL-1 
nocKOJibKY 3JiaCTl1'fHbie JieHTbl B CTPYKTY

pe TeHcerpl1Tl1 HBJIHIOTCH HenpepblBHbIMl1, 

a KOMnpeCC110HHbie 3JieMeHTbl ( «KOCTl1») 

nJiaBalOT 1130Jil1POBaHHO, JII06aH 11e<t>opMa

Ul1H (Bbl3BaHHaH 11aBJieH11eM Ha KOCTb 11J111 

11JMeHeH11eM Harn)l(eH11H 011Hoti 113 CTPYH) 

C031laCT Hanp.SDKeH11e, KOTOpoe paBHOMepHO 

pacnpe11e1111TCH no Bceti CTPYKTYPe. 3To np11-

Bo1111T K He3Ha'fl1TeJibHbIM 113MeHeHl1HM BCeti 

CTPYKTYPhI, a He K 'Ipe3MepHoMy H3MeHeH1110 

KaKoti-To 011Hoti ee 1..1acn1. 

3TOT <t>eHoMeH 6bIJI npo11eMOHCTpttpoBaH 

6110JIOf11'feCKH (Huijing 2009) , 11 no MHeHl1IO 

aBTOpa, ero Cl1JlbHO He11ooueH11BalOT B COBpe

MeHHblX TeKcrnx no Tepan1111 . BKpaTue, Teno 

npe11HaJHa1..1eHo llJIH pacnpe11e11eH11H Harpy3-

K11 BO BpeMH 11CX01IH0f0 CTOJIKHOBeHl1H 11J111 

np11 B031IeticTBl111 1136bITO'fHOti CHJibl, 'fT06bI 

YMeHhWl1Th BepoHTHOCTh no11YtfeH11H TpaB

MhI (HO, 01..1eB111IHO, He nOJIHOCTblO 11CKJII0-

1..!11Tb - 3TO pacnpe11e11eH11e npo11cxo1111T 110 

HeKOTOporo «Kpl1Tl1'feCKOf0» COCTOHH11H 

TKaHeti) . LlocT11raeTCH 3TO 611aro11ap.si BH3KO

CTl1, 3JiaCHl1..!HOCTl1 11 n11aCTl1'fHOCTl1 <t>acutt

aJibHblX TKaHeti. 

Ec1111 TpaBMa Bee )l(e npo11cxo1111T, <t>acu11-

aJibHa.si Cl1CTeMa (pa3YMeeTCH, B CO'feTaHl111 

c HepBHO-MbIWel..!HblMl1 peaKU11HM11) 6hICTpo 

Ha1..111HaeT pacnpe11e11.s1Tb naTTepH no BCeMy 

TeJiy, 1..!T06bI Ml1Hl1M11311pOBaTb noBpe)l(lleH11e 

TKaH1111 noTepio cPYHKUl10HaJihHOCTl1. TaKHM 

o6pa30M, xpOHl1'feCKHe COCTOHHl1H Tpe6y10T 

oueHKH 11 11e'feH11H Bcero Tena. TaK, XJihICTo

BaH TpaBMa B Tel..!eH11e nepBblX llHeti HBJIHeT

CH npo6JieMoti B wee, B Tel..!eH11e HeCKOJibKl1X 

He11e11b CTaHOBl1TCH npo6JieMoti no3BOHO'f

Hl1Ka, a 3aTeM - 11 npo611eMoti Bcero Tena. 

l1 nocJie 3TOfO npOllOJI)l(aTb Jie'fl1Tb TOJib

KO weio - CJ111WKOM pacnpOCTpaHeHHaH 

ow116Ka. 

3) Pacw1-1peH1-1e 1-1.n1-1 01<aT1-1e no eceM 
Hanpae.neHL-1SIM 
Co)l(M11Te B0311YlliHbiti wap11K nocepe1111He , 

11 OH YllJ111Hl1TCH. flornHl1Te 3a BepeBKY, 11 ee 

OXBaT 6y11eT yMeHbWaTbCH no Mepe Harn)l(e-

-



<1Jac40anbHb1i1 pen03 ,anR crpyKTypHoro 6anaHca 

HHH. onaronapH CBOHCTBY pacnpeneneHHH, 

CTPYKTypbl TeHcerpHTH (a 1-IaCTO, H Teno) 

neHCTBYIOT HHaY:e . PacrnHHTe CTPYKTYPY 

TeHcerpHTH B onHOM H3MepeHHH, H OHa 6y

neT paCWHPHTbCH BO Bcex HanpaBneHHHX. 

CmKMHTe ee - H oHa 6yneT C)f(HMaThCH He 

TOnbKO Bnonb nHHHH npHMeHeHHH CHnhI , 

HO H BO Bcex H3MepeHl1Jl.X, CTaHOBHCb 6onee 

nnOTHOH H ynpyrotL 

Teno neMoHcTpHpyeT aHanornY:HbIH <Pe

HOMeH. Teno c cepbe3HOH TpaBMOH MO)f(eT 

C)f(HMaTbCH H CTHfHBaTbCH Bnonb Bcex CBO

HX oceH, a He TOnhKO TOH, no KOTopoH 6hrn 

HaHeceH ynap . C npyroH cTopoHhI, Korna MhI 

pacKpbrnaeM Teno B onHOM H3MepeHHl1 , OHO 

Ka)f(eTCH yBen11Y:HBWl1MCH BO BCex 113Mepe

Hl1HX - 6onhwe BbICOTbl, 6onbwe W11p11Hbl 

11 6onhwe rny611Hbl. 

XOTH OKOHY:aTenbHaH uenh COCTOl1T He B TOM, 

KaK 11MeHHO pa6oTaeT MexaH11Ka Tena B Menh

Y:aHll111X neTMHX, BMeH.He Tena c TOY:Kl1 3pe

HHH TeHcerp11Tl1 np11Bon11T K nOHHTHbIM 

rno6MbHbIM CTpaTerl1HM, KOTOpbie 3HaY:l1-

TenbHO nOBbilllalOT 3cj)cf:>eKTl1BHOCTb 11 nonro

BeY:HOCTb MeCTHOro neY:eHl1H. 

KoHeY:HO, Teno Y:enoBeKa - 3TO He 11neanb

HaH Monenb TeHcerpl1Tl1, a neHCTBYIOIUaH 

Monenh ycTOHY:11socT11 B nB11)f(eH1111 . KocT11 

MoryT «nnaBaTb» B Mope MHfKl1X TKaHeH, 

HO B npaKTHY:eCKOM Ml1pe OHl1 nenalOT 3TO 

B HenpepbIBHOH CBH3H C CyCTaBaMl1. no 

cnoBaM <l>ynnepa, pacnopK11 B Tene Y:eno

BeKa nep)f(aTCH BMeCTe B «cPHKCHpOBaHHOM 

nouenye». 3TH cycTaBHbie noBepxHocT11 

c OY:eHb Hl13Kl1M K03cPcP11U11eHTOM TpeHl1H 

non neHCTBl1eM CHnbI TH)f(eCTl1 H npyrHX 

BHeWHHX B03neHCTBl1H HanpaBJIHIOT «pac

nopKH» Y:eJIOBeY:eCKOH Mone1111 TeHcerp11-

TH - KOCTH - B «3JiaCTl1Y:eCKHe pe311HOBbie 

THr11» - onpene11eHHh1e K0Hcf:>11rypau1111 

MHfKl1X TKaHeH - B npencKa3yeMbIX Ha

npaBJieHHHX. 

TaK, Hanp11Mep, H3-3a JiaTepanbHOro cMeme

Hl1H nHTOY:HOH KOCTl1, Ka~blH lllar 6yneT 3a

nycKaTb CKOnb)f(eH11e, BpameHHe H Men11anb-

HbIH HaKJIOH TapaHHOH KOCTl1 noc11e KaCaHHH 

nHTKH Ha onopHOH cf:>aJe noxonK11. 3To Bno11-

He npencKa3yeMo nepenaeT c11ny B nepenHIOIO 

11 3MHIOIO 60Jibllle6epuoBbie MbllllUbl, BKJIIO

Y:aH HeCKOJibKO M11ocf:>acu11anbHbIX CJil1HfOB. 

noH11MaH11e pOJil1 nono6HOH 3JiaCTl1Y:HOH 

necj)opMau1111 11 ynpyrotl: omaY:l1 OT Ml10-

cj)acu11anbHbIX CJil1HfOB B noxonKe 11 cPYHK

UHOHMbHOM nBH)f(eHl111 HBJI.ReTCH HOBbIM 

OTKpbITl1eM B HallleM CTpeM.JieHl111 c6anaHCl1-

poBaTb 11 HHTerp11poBaTb cPYHKU110HMbHOe 

nB11)f(eH11e (Earls 2014). 

XOTH cj)aCU11H OY:eHb Ba)f(Ha c TO'IKM 3pe

HHH Bcex ynOMHHYTblX acneKTOB - ee nna

CTHY:HOCTH, rH6KOCTH, KOMMYHl1KaTHBHbIX 

CBOHCTB 11 ueJIOCTHOCTH - 3TO, KOHeY:HO, 

He no11HaH KapT11Ha. MbI MO)f(eM nonoJIHl1Tb 

o6pa3 «TeJia, COCTOHIUero 113 BOJIOKOH», no-

6aBl1B eme nBe Cl1CTeMbl, OXBaThIBalOIU11e Bee 

Teno: KpOBeHOCHYIO H HepBHylO. no cpaBHe

HHIO c cj)aCUHMbHOH, 3TH nBe CHCTeMbl 60-

Jiee ll111pOKO H3yqeHbl, H HalllH MbllllUbl nJIH 

BbinOJIHeHl1H CBOHX cPYHKU11H Y:eTKO CB.R3a

Hbl c HepBHbIMH CHfHMaMl1 11 n11TaTeJibHbIM 

KpOBOTOKOM. DOJibll111HCTBO JIOKOMOTOpHbIX 

MeTonos JieY:eHl1H 6bIJIO CKOHUeHTPl1POBaHO 

Ha 06ecneY:eH1111 cBo6onHoro TeY.eH11J1. )f(M

KOCT11 B/113 KJieTOK 11JIH KOopnHHaUHH nBH

)f(eHl1Jl Y:epe3 HepBbI (P11c. 1.9) (Still 1910, 
Palmer 2010). 

KoHeY:Ho, see 3Tl1 xopolllo on11caHHb1e s1111-

HHl1H «3aKOHa apTep11i1:» 11J111 «3aKOHa HepBa» 

Ha uenbHYIO Hei1:poM11o<Pacu11MbHYIO ceTb 

OY:eHb Ba)f(Hbl, 11 Ha npaKTl1Ke 11X HeB03-

MO)f(H0 OTneJil1Tb. Ho Halli Te311C OCHOBaH Ha 

CBOHCTBax cf:>aCU11MbHOH ceTl1 , BbinOJIHHIO

IUeH pOJib nocpenH11Ka Me~y CTa6HJibHO

CTblO 11 M06HJibHOCTblO. 

no cpaBHeH1110 c npyrnMH cernM11 cf:>ac

UHMbHaH ceTb 6bICTpee nepenaeT 11HcPOP

MaUHIO (co CKOpOCTblO 720 MHJlb B Y:ac nJIH 

MexaH11Y:eCKOH l1Hcj)OpMau1111 npOTl1B CKO

pOCTl1 nepenaY:l1 HepBHOH Cl1CTeMbl, co

CTaBJIHIOIUeH 150 Ml1Jlb B Y:ac), HO MenJieH

Hee pearnpyeT - B cpaBHeHHH c HepBHOH 

11 cocyn11cToH cernM11 . npouecc 113MeHeH11H 

-



Bae.aeHvte a rexHvtKvt r.pao.-'vtanbHOIO penvt3a 

Puc 1.9. Tpu uenbHbtX ceru 6btnu snepsbte onucaHbt 8e3anueM, Koropbttii ony6nuKosan ,£1aHHY10 unniocrpaLjuio s 1548 ro,£1y. 
Bero 'IY.lleCHbtX rpasiopax Mbt BU,llUM, KaK nio6aR u3 3TUX ceretii Moma 6bt nepe,llaTb HaM </JopMy scero Tena. 
IPacLjuanbHaR ceTb 6btna caMotii HeU3}"leHHotii u3 scex, u ocraeTCR raKosotii 6onee 450 neT cnycrR. 

ct>acum1 113MepSieTCSI .LIHSIMl1 11 He.LieJISIMl1, 

a tte ceKytt11aM11 11 Ml1HYTaMl1. Otta Me.LIJieH

tto np11Hl1MaeT 113MeHeHl1SI, 11H11U1111POBaH

Hbie 113BHe, 11 np1rnep)l(l1BaeTCSI Tex 113MeHe

Hl1H, KOTOpbie Otta ocywecTBJISieT 113HyTpl1. 

3To 11e11aeT ct>acu11aJibHY10 c11cTeMy csoeo-

6pa3HbIM xpaHl1JI11IUeM npo6JieM, HOCSIIUHX 

xpottwiecK11H, a tte ocTpbIH xapaKTep. Ko

tte'IHO, MO)l(eT 11MeTb MeCTO TpaBMa coe1111-

Hl1TeJibHbIX TKaHeH, KaK, ttanp11Mep, np11 

nepeJIOMe KOCTl1, pa3pbIBe cyxO)l(HJIHSI 111111 

paCTSI)l(eHl111 CBSl30K, HO 3cPcPeKT OT 3TOH 

TpaBMbI pacnpe.LieJISieTCSI no aceii ceT11 TKa

tteii 11 11MeeT TeH.LieHU1110 coxpaHSITbCSI ewe 

11011ro noc11e nepaotta'IaJibHOro 3a)l(11B11ett11SI 

OCTaJibHbIX TKatteH. 

BocnaJI11TeJihHaSI peaKu11si, Bbl3hrnaiowasi 

onyxatt11e 11 npl1TOK 6eJIKOBOro CTl1MYJISITO

pa perettepau1111 K nospe)l(.lleHHbIM TKaHSIM, 

TaK)l(e B KOHe'IHOM C'IeTe npl1BO.lll1T K yc11-

JieHl1IO ct>116po3a, noTepe CB060.LIHOro .LIBH

)l(eHl1SI Me)l(.lly CJIOSIMl1 11 «np11KJieeHHOCTl1» 

K 11HTepCTl1U11aJibHbIM 3JieMeHTaM, npenSIT-

Puc. 1. 10. CospeMeHHOe socnpou3se,£1eHue <PacLjuanbHOtii 
ceTU, BbtnOnHeHHOe Ha KOMnblOTepe /J,)l(e</J</JOM fluHHOM 
c ucnonb30BaHueM npoeKra Visible Human Data Project. 
3,lleCb Mb/ BU,llUM 6e,llp0, He6onbWYIO 'laCTb Toro, 'ITO MO>KHO 
6btnO 6bt oro6pa3UTb nonHOCTblO: <PacLjuanbHYIO cerb, 
KOTopaR BKnlO'lana 6bt see, OT M03roBbtX o6ono'leK ,LIO cyMo~ 
u CBR30K opraHOB, MbtWe'IHOro 3nUMU3UR, 3H,£10MU3UR 
u Me>KMbtWe'IHb/X neperopO,llOK, OKpy>KeHHb/X my6uHHOtii 
<PacLjuetii u nosepxHOCTHbtMu apeonRpHbtMu u ,£1epManbHbt
Mu cnoRMU. 

-



(])ao . .ivianbHb1i1 penviJ .anR crpyKTypHoro 6anaHca 

CTBYH COCY.LU1CTOMY H JIHM<f>aTHY:eCKOMY no

TOKY. 

XpottHY:ecKoe ttanpmKettHe, BbI3Battttoe 

HeCOOTBeTCTBYIOWe KOpOTKOH <f>acuHeH 

HJIH ee CJia6oCTblO, MO)l(eT npHBeCTH K 803-

HHKHOBeHHIO HepBHO-MbIWeY:HblX TpHr

repHbIX TOY:eK, H Hao6opoT: xpOHHY:eCKOe 

ttanpH)l(eHtte, Bbl3BaHHOe 6ecnOKOHCTBOM 

HJIH cneuH<f>HKOH npo<f>ecCHOHaJibHOH 11e

HTeJibHOCTH , HeHcnOJib30BaHHeM , 3Jioyno

Tpe6JieHHeM HJIH Y:pe3MepHbIM HCOOJ1b30-

BaHHeM, MO)l(eT npHBeCTH K ynJIOTHeHHIO 

<f>acuHH B Tex MeCTaX, rne 3TOfO Tpe6yeT 

CHJia rpaBHTaUHH HJIH 11pyrHe CHJibl (Stecco 

2015) . 

B 3aKJIIOY:eHHe OTMeTHM, Y:To, xoTH .llJ1H BMe

waTeJibCTBa B HetlpOMHo<f>acuHaJibHYIO ceTb 

noJie3HO HCnOJib30BaHHe pa3HbIX no11xo110B, 

eCTb Bee OCHOBaHHH paccMaTpHBaTb <f>ac

UHIO B KaY:eCTBe COCTaBJIHIOWeii KaK KpaT

KOCpOY:HOfO, TaK H .llOJifOCpOY:HOfO JieY:eHHH 

CTPYKTYPHOfO .llHC6aJiattca (Pttc . 1.10). 

-





a>acl.jvianbHb1i1 penvi3 ,anR crpyKrypHoro 6anaHca 

npHKOCHOBemfe - He06XO.LlHMaH, :>KH3HeH

HO Ba:>KHaH «nmua» llJHI TeJia 11 C03HaHHH. 

Otto tteo6xon11Mo, '-IT06b1 B36onp11Tb Hae, 

CTa6HJIH3HpoBaTb, yrellIHTb 11 BOCnHTaTb. 

npHKOCHOBeHHe Tpe6yeTCH B HallleH pa60Te 

11 HCnOJib3yeTCH B Ka'-leCTBe He06XO.LlHMOro 

cnoco6a KOMMYHHKau1111. EibIJIO npoBene

Ho HeMaJIO HCCJie.LlOBaHHH, noCBHIUeHHbIX 

KaK H3Yl.JeHHIO B03.LleHCTBHH npHKOCHOBe

H HH, TaK 11 on11caHHIO pa3JIH'-IHbIX ero THnOB. 

Ho np11 3TOM nocTaTO'-IHO Mano on11caH11i1 

Toro, KaK pa3BHTb 6e3onacttoe, 3<P<PeKTHB

Hoe 11 rny6oKoe uene6Hoe np11KocH0BeH11e 

K <t>acUHaJibHbIM TKaHHM . 

3ana'-la 3TOH KHHfH - HaMHOfO llIHpe, '-leM 

npOCTO nepe'-IHCJieHHe pa3JIH'-IHbIX TeXHHK; 

CKopee, 3TO KaTaJior «HaMepeHHH», H.Lleti 

0 TOM, KaK Bbl MO:>KeTe no-pa3HOMY BJIH

HTb Ha TKaHH, HCnOJib3YH aJibTepHaTHBHbie 

THnbI np11Koctt0Bett11ti. MbI paccMoTpHM 

3TO nonpo6ttee B cnenyiollleM pa3nene, HO 

CHa'-laJia Mbl .LlOJI)l(Hbl pa3o6paTb, KaK npH

KacaeMCH, 11 Ha'-laTb C03.LlaBaTb CJIOBapb llJIH 

on11caHHH Toro, '-ITO MbI nenaeM. CyllleCT

ByeT MHO:>KeCTBO CTHJieti npHKOCHOBeHHti: 

HanpaBJIHIOllIHH, HH<t>opMHPYIOllIHH, JII0-

6m1rnti, BOCnHTbIBalOlllHH, OCKOp6JIHIO

WHH, HCUeJIHIOWHH, ycnoKaHBalOllIHH, no

KPOBHTeJibCTBeHHbIH HJIH C06Jia3HHIOWHH. 

Mb1 MO:>KeM cyllleCTBeHHO o6oraTHTb Hawy 

TepaneBTH'-leCKYIO npaKTHKy, pa3BHBaH 

cnoco6HOCTb Bb1611paTb 113 BCero MHOfO

o6pa3HH npHKOCHOBeHHH, KOTOpbIMH Mbl 

BJia.uee M. 

B 1987 rony MoHTerio B cBoeM KJiacc11'-1e

cKoM TeKCTe paccKa3bIBaJI 0 nHTaTeJibHOM 

3<P<PeKTe np11KotH0BeHHH, xopowo on11caH

HOM B HCCJie.LlOBaTeJibCKOH JIHTepaType 11 TaK 

xopowo pe3IOMHPOBaHHOM HM caMHM. np11 

3TOM O'-leHb MaJIO 6bIJIO Han11caHO 0 Mexa

HHKe Halllero OCHOBHOfO MeTO.Lla TepaneB

TH'-leCKOro B03.Llei1cTBHH. Pa3JIH'-IHbie aBTOpb1 

11 npenonaBaTeJIH, B 3aBHCHMOCTH OT co6cT

BeHHOfO OCTbITa, CTO.Ll'-lepKHBaJIH pa3Hble ac-

neKTbI nporna)l(l1Batt11ti 1• Yeti:Toy (Chaitow & 
Fritz 2006) roBopHT o BTeKatt1111/nnaBJiett1111/ 

TaHH11112 B TKattb; Xattrep<t>opM B 1999 roey 

npenynpe)l(lJ.aeT «He 6pocaTb coen11H11TeJib

HY10 TKaHb»; Matiepc B 1999 rony paccKa3bI

BaeT o Tpex «i» - np11rnawett1111, HaMepeHHH 

11 HH<t>opMaUHH3• Ho BO BCeM 3TOM He.LlOCTa

eT ananTHBHOH MO.LleJIH 11 CJIOBapttoro 3ana

ca .LlJlH BCex 3JieMeHTOB nporna:>KHBaHHH HJIH 

B03.LleHCTBHH. 

Mb1 ttaneeMcH, '-ITO, 11cnoJib3YH no3Tanttyio 

MO.LleJib, Mbl CMO:>KeM co6paTb Bee nOHHTllil 

BOe.LlHHO 11 ynpOCTHTb llaJibHetiwee o6cy)l(lJ.e

HHe. l1MeH e.LlHHYIO TepMHHOJIOfHIO llJlH o6o-

3Ha'-leHHH 11 on11caHHH pa3JIHt!HblX MeTO.LlOB, 

KOTOpbie Mbl HCnOJib3yeM, Mbl - KaK OT.LieJib

Hbie npaKTHKYIQWHe cneUHaJIHCTbl, TaK 11 

npo<t>eccm:1 B uenoM - 6yneM He TOJibKO JIY'-1-

llle OCBe.LlOMJieHbl 0 TK3HH 11 ee MHOf006pa3-

HbIX CBOHCTBax, HO 11 CMO:>KeM JiyYllle OC03-

HaBaTb pa3JIH'-IHbie 3TanhI, qepe3 KOTOpb1e 

MbI npoxon11M B xone Tepan1111, 11 pa3JIH'-IHbie 

THCTbl HH<t>opMaUHH, KOTOPYIO nepenaeM H 

nonyYaeM np11 Ka)l(lJ.OM nporna)l(l1Batt1111. 

B PYKax onbITHoro cneu11an11crn TexHHKH 

<I>acu11aJibHOro Pen113a (T<l>P) crnHOBHTCH 

ocB06o)l(lJ.a10WHM, YllHBHTeJibHO npHHTHbIM, 

XOTb HHOf.Lla 11 HenpOCTbIM OnbITOM llJlH KJIH

eHTa. B TO :>Ke BpeMH B PYKaX HOBH'-IKa, KaK 

6brnaeT co MHOfHMH HHCTPYMeHTaMH, 3TO 

MO:>KeT 6bITb neti:CTBHTeJibHO llOBOJibHO He

npHHTHO. no3TOMy, '-IT06bI y6epe'-lb BaWHX 

KJIHeHTOB OT HeHy:>KHOro llHCKOM<t>oprn, Mbl 

peKOMeH.LlyeM noTpaTHTb HeKOTOpoe BpeMH 

Ha OCBOeHHe 11 npopa60TKY nHTH 3TanOB, 

on11caHHbIX HH)l(e. 0'-leHb pacnpocTpattetto 

ABTop HCnOJlb3yeT CJIOBO stroke, KOTOpoe HMeeT 
MHOro 3Ha4eHHti. 3.uecb HMeeTCH B BH.UY MaCCa)l(
HbIH npHeM THna nporna)l(HBaHHH, xo.u, OT.UeJlb
HOe .UBH)l(eHHe/.ueH:crn11e/yc111111e, WTpHX. l.JTo6bI 
He BBO.UHTb 4HTaTeJIH B 3a611~eHHe, Mbl 6y.ueM 
HCnOJlb30BaTb «nporna)l(HBaHHe» B 60JlbWHHCTBe 
CJ1Y4aes. 
2 Melting. 

Invitation, intention, information. 



<1Jaclj111anbHb1lit penvt3 111 coaepweHcraoaaHvte aawero npvtKOCHOBeHvtfl 

3a6JI~eHHe, 6yD.TO eD.HHeTBeHHOe, 'ITO HMe

eT 3Ha'leHHe - 3TO «BbinOJIHeHHaH pa6oTa»: 

eeJIH Mbl XOTHM, 'IT06bl Hawa TepanHH 6bIJia 

KJIHeHTOOpHeHTHpOBaHHOH, HaM He eJien.yeT 

3a6bIBaTb, 'ITO Mbl pa6orneM npe)l([[e Beero 

e 'leJIOBeKOM, a He e o6e3JIH'leHHOH TKaHblO, 

Tpe6y10meH: OT Hae enaeeHHH, HeUeJieHHH 

H HHOrD.a 'Ipe3MepHoro npHKOeHOBeHHH. 

floHa'laJIY na nHTHeTyneH'laTaH MOD.eJib MO

)l(eT noKa3aTbeH HaH6oJiee aKTYaJlbHOH D.JIH 

HaYHHaIOmero eneUHaJIHeTa. 3To en.eJiaHO 

eneUHaJlbHO, 'IT06bl Bbl MOfJIH oe03HaTb, B 

'leM OTJIH'IHe Bawero eTHJIH , HJIH 3aMeTHTb, 

'ITO Bbl, B03M0)1(H0, 'lero-To He YlJ:HTbIBaeTe. 

flOMHHTe, 'ITO D.a)l(e eaMblH OilblTHblH Tepa

neBT MO)l(eT H3BJie'lb noJib3Y H3 BHHMaTeJib

HOro nepeoeMbleJieHHH eBoero npHKOeHO

BeHHH. 

flHTHeTyneH'laTaH MOD.eJib 3aKJIIO'laeTeH B 

eJieD.yIOlUeM. 

POCBo3 (DASIE): 

Pa3pa6oTKa (Development), 
Ou.eHKa (Assessment), 
CTpaTen1S1 (Strategy), 
803Aei1cTe111e (Intervention), 
3aeepweH111e (Ending) 

3Ta MOD.eJib H3Ha'laJlbHO 6bIJia pa3pa60TaHa 

D.JIH KOHeyJibTaHTOB (Nelson-Jones 1995); Mbl 

an.anTHpOBaJIH ee D.JIH pa60Tbl e TeJIOM . 

3Tan 1. Pa3pa6oTKa 

B onHeaHHH MHOrHx non.xon.oB K pa6oTe e Te

JIOM roBOPHTeH 0 «paenJiaBJieHHH» B TKaHb 

H «norp~eHHH eKB03b eJIOH», H T<I>P He HB

JIHIOTeH HeKJIIO'leHHeM. 6yD.bTe BHHMaTeJibHbl 

K eJIOHM, 'lepe3 KOTOpble Bbl npo6HpaeTeeb: 

He n.eH:eTBYHTe HanpoJIOM, n.aH:Te TKaHHM 

B03M0)1(HOeTb non.n.aTbeH BaM. flpeBpaTH

Te eBOH PYKH, IlaJlbUbl, KOeTHWKH naJlbUeB 

HJIH JII06oH: n.pyroH: HHeTpyMeHT, KOTOpblH 

HenOJib3yeTe, B TY lJ:aeTb TeJia, e KOTOpoH: Bbl 

pa6orneTe. HenoJib3Yi1Te JIHWb Heo6xon.H-

Moe n.aBJieHHe D.JIH Toro, 'IT06bl n.o6paTbeH D.O 

nepBoro eJIOH eonpOTHBJieHHH, npOD.BHraHeb 

n.oeTaTO'IHO MeD.JieHHO, 'IT06bl n.aTb eMy B03-

M0)1(HOeTb BnyeTHTb Bae. 

Ha :noM :nane Bbl yeTaHaBJIHBaeTe B3aHMO

noHHMaHHe e TKaHblO. 3TO nepBoe 3HaKOM

eTBO, nyTb OT HaXO)l([[eHHH B 3HepreTH'leeKOM 

noJie KJIHeHTa 'lepe3 Ka)l([[blH noeJien.y10mHH: 

eJIOH TKaHH K TOH eaMOH ueJieBOH eTpyuype. 

11 B TO )Ke BpeMH 3TO HaMHOfO 60JibWe; 3TO 

npoueee, HanoJIHeHHblH oe03HaHHOeTblO, 

'lyBeTBHTeJibHOeTblO K nepen.a'le 3HeprHH 

(KaKOH 6bl TO HH 6blJIO H BO Beex ee cpop

Max, K KOTOpblM Bbl BoenpHHM'IHBbI), pae

no3HaBaHHH 3TOH eBH3H H O)l(HD.aHHH npH

rnaweHHH (Myers 2009) HJIH BnHTbIBaHHH 

B ry6ey (o6pa3, HenoJib30BaHHblH MonHHOM 

B 2005 ron.y). 

B HeKOTOpb1x wKoJiax YlJ:aT, 'ITO Bbl MO)l(eTe 

nonpoeHTb eBoero KJIHeHTa BbID.blXaTb B TOT 

MOMeHT, Korn.a Bbl norp~aeTeeb, H YaeTO 

npH pa6oTe e TPYD.HblMH HJIH npo6JieMHblMH 

30HaMH 3TO eTaHOBHTeH xopOWHM n.onoJIHe

HHeM . On.HaKo 'Ipe3MepHoe HeIIOJib30BaHHe 

non.o6Horo non.xon.a MO)l(eT eKopee OTBJie

KaTb, 'leM nOMOraTb. 3KenepHMeHTHpytiTe, 

HenOJib3YH eBOH eo6eTBeHHblH BblD.OX D.JIH 

norp~eHHH BeeoM eBoero TeJia B TKaHb. 

Baw Bb1e0Ko paenoJio)l(eHHblH ueHTP rn)l(e

eTH H noJIO)l(eHHe enHHbl, Korn.a Bbl eTOHTe 

Ha MbleO'IKax, IIOMoryT BaM paeIIOJIO)l(HTb

CH TO'IHO Han. H~HOH o6JiaeTblO. Korn.a 

Bbl BbID.b1xaeTe (6eewyMHo!) H onyeKaeTeeb 

BeeM eBOHM ueHTPOM TH)l(eeTH (HJIH norpy

)l(aeTe eBOIO xapy 1), KJIHeHTy npHHHTb 3TO 

HaMHOro Jier'le, 'leM Korn.a Bbl npoeTO BTOp

raeTeeb pyKaMH, Hanpsirasi MblWUbI. To Ha

npsi)l(eHHe, KOTOpoe He06XOD.HMO D.JIH npo

D.BH)l(eHHH Brny6b, Bbl30BeT eo11pOTHBJieHHe 

TKaHeH KJIHeHTa H HaeTpOHT HX Ha npOTH

BOeTOHHHe, B KOTOpOM 1106eD.HTb D.OJI)l(eH 

6yn.eT OD.HH H3 Bae. 

Xapa - 3Hepren14ecKttH uettTp sttyrp11 )l(HBOTa 
4YTb HH)l(e nynKa. 

-
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CT01I..Llep)l(aH11e paCCJia6JieHHOCTl1 B TO'-IKe 

npl1KOCHOBeHl1H noJBOJIHeT 1136e)l(aTb Ha

npH)l(eHl1H B o6pa6aTbIBaeMOH 06JiaCT11: 

XOTH Otta 6y11.eT nbITaTbCH OKa3bIBaTb co

npOTl1BJieH11e, HO Bbl CMO)l(eTe 6oJiee '-IYTKO 

CJiell.OBaTb 3a 113MeHeHl1HMl1 M11o<Pacu1111 . 

'-leM Mettbwe TOHyca B saweH pa6o'-leH KO

He'-IHOCTl1, TeM Jiyy:we Bbl CMO)l(eTe owy

waTb Te 113MeHeHl1H, KOTOpble npo11CXOL1.HT 

B TeJie sawero KJI11ettrn . 1lo611saHTecb 3TO

ro, noJiyy:aH KaK MO)l(HO 60JibWe Cl1Jlbl OT 

MblWU, pacnoJIO)l(eHHblX tta1160Jiee 11.aJieKO 

OT TO'-IKl1 Henocpell.CTBeHHOro KOHTaKTa . 

Hanp11Mep, ecJI11 Bbl pa6oTaeTe KOH'-l11KaM11 

naJibUeB, B Hl1X 11.0JI)l(HO coxpaHHTbCH TOJib

KO TO HanpH)l(eH11e, KOTOpoe Heo6X011.11MO 

11.JIH npOHl1KHOBeHl1H srny6b CKB03b CJIOl1. 

HcXOLl.HYIO )l(e Cl1JIY Bbl noJiyY:aeTe OT seca 

sawero TeJia, pacnoJIO)l(ettttoro tta11. o6Jia

CTblO pa60Tbl. CTo Mepe TOro, KaK BaM H~

HO 11.0611paTbCH 11.0 6oJiee rny60Kl1X CJIOeB, 

yseJI11'-111BaHTe sec csoero TeIIa, 113MeHHH 

yroJI CTOHWeH C3all.11 CTOnbl. 0TTOJIKHl1TeCb 

no11.yweY:KaM11 CTOnbl (He 3a6bIBaH 3a11.eHCT

BOBaTb saw ueHTp), CTa611Jil1311PYHTe nJie

'-leBOH nOHC 11 pyKy, aKKypaTHO 3acPl1KCl1-

PYHTe JIOKOTb 11 3anHCTbe. Ha11.asJI11Batt11e 

Henocpell.CTBeHHO caMl1Ml1 naJibUaMl1 - 3TO 

nocJie11.Hee , K '-leMy CTOl1T np116eraTb, T. K. 

OHO, CKOpee scero, 6y11.eT HeKOMcPOPTHblM 

11 Henp11HTHblM. 

3Tan 2. Ou,,eHKa 

HTaK, Tenepb, Korna Bbl oKa3aJil1Cb «r11.e

TO» , BaM H~HO nposepl1Tb LI.Ba MOMeHTa: 

BO-nepBblX, TO Jil1 3TO MeCTO, rne Bbl XOTe

Jil1 oKaJaTbCH? Hanp11Mep, no KaKoH-JI1160 

npl1'-111He Bbl nJ?ITaJil1Cb HaHTl1 MaJI06epuo

Bble MblWUbl - KaK Bbl nOHMeTe, '-ITO 11.eHCT

Bl1TeJibHO ttawJI11 11x? Bo-BTOpblX, ecJI11 Bbl 

11X HaWJil1, B KaKOM OHl1 COCTOHHl111? 8 Ka

KOH npopa60TKe OHl1 H~alOTCH, 11 KaKYIO 

TeXHl1KY Bbl 6y11.eTe 11CnOJib30BaTb? Ey11.eT Jil1 

Jiyy:we 11CnOJib30BaTb naJibllbl, KOCTHWKl1 

naJibUeB 11Jil1 JIOKOTb? 

3To TOT 3Tan, Ha KOTOpOM Bbl 3a11.aeTeCb 

sonpocoM 11 co611paeTe 11tt<PopMau1110. He-

noJib3YH KaK aKT11BHOe, TaK 11 naCCl1BHOe 

ll.Bl1)1(ett11e, Bbl MO)l(eTe nOJIYY:l1Tb 60JibWYIO 

'-laCTb TOH l1HcPOpMau1111, KOTopaH BaM He-

06xo11.11Ma. EcJI11 Bbl nonpoc11Te KJI11ettTa 

l1HBepT11posaTb/3BepT11poBaTb CTony BO 

BpeMH no11cKa MaJI06epuoBblX MblWU, 3TO 

noMO)l(eT BaM OTJil1'-111Tb 11X OT KaM6aJIO

Bl111.HOH. OwywaH KaY:eCTBO 11.s11)1(ett11H, Bbl 

MO)l(eTe oueHl1Tb, KaK11e '-laCTl1 MblWUbl pac

KpbIBalOTCH CJil1WKOM Cl1JibHO, a KaK11e - He 

pacKpbIBalOTCH BOBCe. Bbl MO)l(eTe Ha'-laTb 

HaXOLl.11Tb o6JiaCTl1, Ha KOTOpblX BaM H~HO 

6y11.eT cocpe11.oTO'-ll1TbCH, HO KaK Bbl 6y11.eTe 

3TO 11.eJiaTb? 

I111K (1999, U11Tl1pyeTCH y lfeHTOBa 11 <Dp11T

ua B 2006) onl1CbIBaeT Tp11 ypoBHH TKaH11 : 

nosepxHOCTHbIH, pa60'-111H 11 ypoBeHb OTTOp

)l(eHl1H - Ka)l(ll.blH 113 Hl1X nocJiell.OBaTeJibHO 

rny6)1(e CJie11.yiowero. Ott11 He HBJIHIOTCH KOH

KpeTHbIMl1 CJIOHMl1 TeJia, HO orrpe11.eJIHIOTCH 

yposHeM 11.11c<PyHKu1111 HJ111 '-IYBCTB11TeJibHO

CT11 B TOH 11Jil1 11HOH 06JiaCTl1 . CTosepXHOCT

HblH ypoBeHb no 60JibWei1 Y:aCTl1 OTHOCl1TCH 

K KO)l(e; pa60'-111H - TOT ypoBeHb, rne 6y11.eT 

npo11CXOLl.l1Tb OCHOBHOe B0311.eHCTBl1e np11 

pa6oTe c TeJioM; ypoBeHb OTT0p)l(eHl1H - TOT 

ypoBeHb, Koma KaKoe-JI1160 OKa3bIBaeMoe 

conpOTl1BJieH11e 11rttop11pyeTCH npaKTl1KYJO

W11M TepaneBTOM, '-ITO npl1BOLl.11T K B03Hl1K

HOBeH11IO 60Jil1 . 

TepaneBT 11.0JI)l(ett onpe11.eJI11Tb, c KaK11M 113 

3Tl1X ypoBHeH OH XO'-leT 11Jil1 11.0JI)l(eH pa6o

TaTb. EcJI11 3TO B 30He ypoBHH OTTOp)l(ett11H, 

TO Heo6XOLl.11MO 11.0fOBOPl1TbCH c KJil1eHTOM 

11 npe11.no'-IT11TeJibHO tta11aTb pa6oTy c 6oJiee 

nosepXHOCTHOH TKaH11, '-IT06bl no11.roTOBl1Tb 

o6JiaCTb B0311.eHCTBl1H. To, rne ttaxo11.HTCH 

3Tl1 ypOBHl1 TKaHl1, MO)l(eT OTJil1'-laTbCH OT 

o6JiaCTl1 K o6JiaCTl1 (B 3aBl1Cl1MOCTl1 OT co

CTOHHl1H TKaH11), MeHHTbCH 1130 11.HH B 11.eHb 

(B 3aBl1Cl1MOCTl1 OT 11.11eTbl 11 ypOBHH CTpec

ca) 11 OT Y:eJIOBeKa K '-leJIOBeKY (TO, '-ITO 11.JIH 

011.HOro Y:eJIOBeKa HBJIHeTCH nosepXHOCTHblM 

ypOBHeM , 11.JIH 11.pyroro MO)l(eT OKa3aTbCH 

ypostteM OTTOp)l(ett11H) . oyll.bTe BHl1MaTeJib

Hbl B CBOeH oueHKe, onpe11.eJIHH Ha KaKOM 113 

3T11x ypostteti Bbl pa6orneTe (P11c . 2.1). .. 
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P111c 2. 1. lt1HOrAa MO>KeT 0Kd3dTbCR He06XOAlllMb/M AOCT/llL/b 

ypoBHR OTTOp>KeH/llR, HO, KaK npaa111no, 3TO He O'leHb OXOTHO 

aocnp"1HlllMaeTCR KnllleHTOM, oco6eHHO KOrAa np0"1CXOA"1T 

SHe3anHO. 

3Tan 3. CTpaTer111s. 
0pe.LU10JI0)1(11M, Bbl OKa3a.Jil1Cb TaM, rn.e XO

HfTe 6bITb, c YeM-TO, Hall YeM H}')KHO pa6o

TaTb - HO Tenepb saM H}')KHO peurnTb, KAK 

Bbl 6y11eTe 3TO 11eJiaTb. KaKoe HanpasJJeH11e 

np11HeceT Hal1J1}"-IWl1H TepaneBTl14eCKl1H 

3cpcpeKT? KaKoe .LlBl1)1(eH11e Bbl nonpoc11Te 

c11eJJaTb KJ111eHTa, YT06b1 noMO'-lb saweMy 

B03.Lleticrnmo? KaKott 11HcTpyMeHT (na.Jib

Ubl, KOCUIWKl1 na.JibUeB, npe11nJie'-1b.sI 11 T.11.) 

Jl}"-lwe scero no11oi111eT llJl.sI pa60Tb1 11MeHHO 

c 3Toi1 o6JiaCTblO? 3To 3Tan npespaweH11.s1 

co6paHHOH l1HcpOpMau1111 B nOCJle.LlOBaTeJlb

HYIO CTpaTermo. 

npaKTl1KYIOW11e cneu11aJil1CTbl '-laCTO npo

nycKalOT 3Tanb1 OueHKl1 11 CTpaTer1111; HO 

He CTOl1T socnpl1Hl1MaTb 11X KaK OT.LleJibHO 

CTO.sIW11e BO speMeHl1, OHl1 - '-laCTb o6we

ro MblCJ111TeJ1bHOro npouecca, OC03HaHHOro 

np11H.s1T11.s1 peweH11i1, rapaHT11py10wero, '-ITO 

Bawa pa6oTa 11ei1CTBl1TeJ1bHO COOTBeTCTByeT 

noTpe6HOCT.sIM KJ111eHTa, a He BbinOJlH.sieTC.sI 

MexaH11'-1ecK11 no 3a3y6peHHOMY wa6JloHy. 

Pa3yMeeTc.si, Ha'-111Ha10weMy cneu11a.JI11cTy 

Heo6xo1111M HeK11i1 «peuenT». Te 113 ttac, KTO 

JaH11Ma.Jic.s1 Macca)l(eM, stta'-la.Jie noJ1}"-la.Jil1 

KOHKpeTHYIO nocJle.LlOBaTeJibHOCTb 11ei1cT

BHH, He06XO.LlHMYIO B nepBble 11Hl1 npaKTl1-

KH. Ho no Mepe Toro, KaK Mbl ocsa11sa.JI11 

TeXHl1Kl1 11 Ha411Ha.Jil1 Jl}"-IWe nOHl1MaTb 11X 

B03.LleHCTBl1e Ha 113MeHeHl1.sI TKaHeH OT

..leJlbHblX KJ111eHTOB, Mbl Ha}"-111J111Cb a11an

T11posaTb 3TOT wa6J10H B COOTBeTCTBl111 c 

npe11b.sIBJ1.sieMbIM11 Tpe6osaH11.s1M11. Op11 

11cnoJ1b30BaH1111 T<l>P 3TO MO)l(eT 11 .LlOJl)l(HO 

6b1Tb np11MeHeHO np11 Ka)l(.LlOM np11KOCHO

BeH1111. 

3T11 3Tanb1 6y11yT nocTeneHHO o6orawaTbC.sI 

no Mepe HaKOnJ1eHl1.sI BaM11 OnbITa. c Ka

)1(.LlblM HOBblM KJ111eHTOM 11 Ka)l(.LlblM norpy

)l(eHl1eM B TKaHb Bbl 6y11eTe nonOJlH.sITb CBOH 

cJiosapb np11KocH0BeH11i1. Ka)l(.LlbIH paJ, 

Korn.a Bbl pa3pa6aTbrnaeTe cTpaTernlO, npo-

113so1111Te nporna)l(11BaH11.s1 11 ouett11saeTe 

pe3yJ1bTaT, y sac no.s1sm1eTc.s1 na.JibnaTopHbIH 

onbIT ycnexa 11J111 ttey11aY11. TeM caMblM Bbl 

3aKJ1a.LlbIBaeTe OCHOBbl nOHl1MaHl1.sI Toro, 

KaK11e CT11JI11, yc11JJ11.s1 11JI11 11pyr11e sap11aH

Tbl np11KOCHOBeHHH 6y11yT pa60TaTb (11J111 He 

pa60TaTb) B Ka)l(.LlOH Cl1Tyau1111. 

EcJJ11 Bbl nponycKaeTe war pa3pa6oTKl1 

CTpaTer1111, TO MO)l(eTe JlerKO CTaTb 3a.JI0)1(

Hl1KOM npl1Bbl'-IHblX MeTO.LlOB pa60Tbl' 4TO 

B KOHe'-IHOM 11TOre np11se11eT K C}')KeHl1lO 

sawero CJlosap.si 11 orpaH11'-lett1110 cnoco6-

HOCTei1 BaWl1X np11KOCHOBeHl1H. Oay3a .LlJl.sI 

pa3pa60TK11 cTpaTern11 noMoraeT coJ11aTb 

rny6oKylO (11 HeBep6a.JibHYIO) cnpaBO'-IHYIO 

6116Jll10TeKY - HO TO, KaK CKOpo Bbl C03.Lla-

1111Te 3TOT cnpaBO'-IHblH 11HCTpyMeHT, 6y11eT 

3as11ceTb OT Toro, KaK Bbl cnpas11Tecb co 

CJ1e.Llyl0lll11M 3TanoM - B03.LleHCTBl1eM. 

HaKOHeu-To Bbl nepewJJ11 K cTa111111 BbinOJ1-

HeH11.s1 pa6oTbI. D.a, Tenepb - nocJie Toro, 

KaK Bbl HawJI11 11 nposep11JI11 o6JlaCTb, Ha11 

KOTopoi1 pa6orneTe, 11 pew11JJ11, KaK pa6o

TaTb c HeH, - Bbl 11ei1CTBl1TeJibHO MO)l(eTe. 

Op11 pa3pa6oTKe cTpaTern11 Bbl }')Ke Bb16pa

J111 TeXH11KY, KOTopy10 6y11eTe 11cnOJ1b30BaTb. 

Bbl ocTaHos11JI11cb Ha TOM yposHe 11 s TOH 

o6JlaCTl1, B KOTOpblX XOTl1Te 6bITb, 11 Tenepb 

Bbl MellJleHHO CKOJib311Te 11/11J111 npoc11Te 

KJ111eHTa no11s11raTbC.sI. 011HaKO 3TOT 3Tan 

He CTOJlbKO 0 TOM, KaK Bbl BbinOJIH.sieTe npo

rna)l(l1BaH11e, CKOJlbKO 0 TOM, KaKOH 3cpcpeKT 

OHO np11HeceT. OpaKTl1KYIOllll1H cneu11a.JI11cT 

.LlOJl)l(eH noCTO.sIHHO OTCJle)l(ttBaTb TO, '-ITO 

npo11cxo1111T non 11 BOKpyr TO'-IKl1 Henocpe11-

CTBeHHoro np11KocHoseH11.s1. Bb1cso60)1(.Lla-.. 
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eTCH J111 TKaHb? npaBl1JlbHYIO J111 06JiaCTb Mbl 

Bb16paJI11 lJ.JIH .LlBJ1)1(eH11H? TKaHb nonrnrn

BaeTcH 11JI11 .LlBl1)1(eTcH? YnafacH Jil1 KJI11eHTY 

noJIY1-1aTb 11 o6pa6aTbIBaTb TY 11H<t>opMau1110, 

KOTOPYIO Bbl eMy nepenaeTe? 

Ha nponoKeH1111 Bcero B03.Llei1cTBl1H Bbl Ha

CTpa11BaeTe Kpyr o6paTHOH CBH311, oueH11BaH 

ero 3cP¢>eKTl1BHOCTb. KaK11e 113MeHeH11H Bbl 

MO)l(eTe BHeCTl1 no Mepe npO.LlBl1)1(eHl1H, ':IT0-

6bl 3TO nOMOfJIO BaM .Ll0CTJ1l-lb nocTaBJieH

HbIX UeJiett? nocJie Ka)l(.LlOfO 113MeHeHl1H BaM 

CJienyeT 3aHOBO npoBeCTl1 oueHKY Cl1Tyau1111 

(P11c . 2.2). 

Tenepb Bbl no-HacTomueMy CJibIWl1Te KJil1-

eHTa 11 ero TKaHl1, BblCTpa11BaH TO, 'ITO Mbl 

11HOf.Lla Ha3bIBaeM «pa3fOBOpOM Me)l(lly 

llBYMH 11HTeJIJieKTYaJibHblMl1 Cl1CTeMaMl1». 

noMHH 0 CBOett CTpaTern11, Bbl npelJ.JiaraeTe 

11H<t>OpMau1110 KJil1eHTy, cnpaw11BaeTe ero 

TKaHH, cnoco6Hbl JIH OHM MeHHTbCH, H cnpa

Wl1BaeTe, MMeeT JIM CMblCJI lJ.JIH HMX naHHaH 

pa6orn. CJiywaH BCIO COBOKYnHOCTb CHCTeM, 

HaxonHw11xcH y Bae non pyKoH:, 11 ocTaBaHcb 

OTKpblTblMM lJ.JIH Tex coo6weHMH, KOTOpble 

OHH nepenaIOT BaM, Bbl CMO)l(eTe Y'leCTb cno

co6HOCTH TKaHeH: KJil1eHTa B BaweH: pa6oTe 

- np11 ycJIOB1111, 'ITO Bbl CYMeeTe HacTpo11Tb

cH Ha H3blK 3THX TKaHeH:, 11CnOJib3yeMblH HMH 

lJ.JIH nepena'll1 BaM 11H<j:>OpMaUHH B OTBeT Ha 

BaWH np11KOCHOBeHHH. 

llIBMH.Ll (2006) npM3bIBaeT Hae 11cnoJib30-

BaTb KaK MO)l(HO 60JibWe Hepa60'IHX no

BepXHOCTeH: pyK, 'IT06bl noMO'lb 3TOMY 

Pvtc. 2.2. npvt Ka)l(AOM yaenW·leHvtlll Clllflbl 803/].eUCTBlllR 

npaKTVIKYIO~VIU ,aomKeH o~y~aTb o6paTHYIO CBR3b. 

B3aHMO.LleHCTBl1IO. 11cnOJib30BaH11e n01lllep

)l(HBaIOweH: pyK11, TaKoH: KaK MaTepMHCKaH 

pyKa, lJ.JIH 3a6oTJil1BOro npl1KOCHOBeHl1H, 

11JIH KaK CJiblWarnaH pyKa, HBJIHeTCH o6bl'l

HblM HBJieH11eM BO MHOfMX Tpa.Ll11U11HX no 

pa6oTe c TeJIOM, HO OHO np11HOCMT MaKCH

MaJlbHYIO noJib3Y JIHWb 6Y.UY1-IH lJaCTblO 3TO

ro B3aMMoneH:cTBl1H. Ero poJib 3aKJIIO'laeT

CH He B TOM, 'IT06bl o6ecne'll1Tb KOMcPOPT 

11 JiefKOCTb, HO B TOM, 'IT06bl .uo6aBl1Tb Tpe

Tbe H3Mepett11e Ty.ua, me HHalJe OCTaJIOCb 

6bl JlHWb llBYXMepHoe npHKOCHOBeHHe . .Il.Be 

pyKH, pa6orn10w11e B Koop.uHHauH11 c .UBH

)l(eH11HM11 KJil1eHTa, BO MHOfO pa3 npeBOCXO

llHT TepaneBTl1'1eCKYIO CMJIY npocToro «npo

fJia)l(l1BaHl1H» o.uHott pyKott . 

TaK, 3Kcnep11MeHT11pyH co BCeM11 nepeMeH

HbIMl1 M np11cJiyW11BaHCb K npol1CXO.LlHW11M 

H3MeHeHHHM, Bbl MO)l(eTe nonOJIHHTb 3anac 

CBOHX np11KOCHOBeHHH. lliJIHHn B 2003 ro.uy 

npo.ueMOHCTp11pOBaJI HaM MHO)l{eCTBO nmoB 

MexaHopeuenTopoB, HanoJIHH10w11x <t>ac

u11aJibHYIO TKaHb, 11 Ka)l(llblM 113 Hl1X 6y.ueT 

OT3bIBaTbCH Ha pa3Jil1'1Hble <t>opMbl CTpecca 

B OKp~aIOW11X ero BOJIOKHaX. nocKOJlbKY 

Bee OHl1 11MeIOT CBOH H3blK, HaM Heo6xo11.11-

MO HaY1-111TbCH pa3roBapHBaTb c Ka)l(llblM 113 

HHX. 

Pa3JIH'IMH 6y.uYT KaK Me)l(lly KJI11eHrnM11, 

TaK 11 Me)l(lly pa3HblMH o6JiaCrnM11 TeJia O.Ll

HOro KJIMeHrn. Pa3Jil1'111H 6ynyT KaK B T11ne 

11.11cQ:>yHKUHH, TaK H B <t>acUl1aJlbHblX CJIOHX 

11 CTpyKTypax, peryJIHpHblX 11 HeperyJIHpHblX, 

nJIOTHblX H pblXJlbIX, orpaHH'leHHblX 11JIH fH

nepM06HJibHblX. y Ka)l(llOfO - CBOH H3blK 

(HJIH, no KpaH:HeH: Mepe, .lll1aJieKT), no3TOMY 

lJeM WHpe nepe'leHb npHKOCHOBeHHH, KOTO

pble Bbl 11cnOJib3yeTe, TeM nOHHTHee 6y11.eT 

Barn pa3roBop. 

3Tan 5. 3aeepweH~e 

KaK Bbl Ha'laJil1, TaK Bbl 11.0JI)l(HbI 11 3aKoH

'111Tb. EcJIH Bbl TpaTHTe Bee BpeMH Ha To, 

'IT06bI no3a60THTbCH 0 CBOeM KJil1eHTe, no

rpy311TbCH B Hero, nO'IYBCTBOBaTb COCTOHHHe 

ero TKaHeH: H yCJibIWaTb, KaK OHl1 MeHHIOT-

-
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CH B npouecce Barnett pa60Tbl, OTHOCHTeCb 

c yBa)f(ett11eM 11 K KJIHeHTy, 11 K npo.ueJiaH

HOtt pa6oTe - BbIXOlll1Te MellJieHHO. Tiopott 

CKJI3llbIBaeTCH BnelfaTJiett11e, lfTO TepaneBTbl 

3a6bIBalOT 0 TOM, lfTO pa60TalOT c .upyrnM lfe

JIOBeKoM; 11Homa Ka)f(eTCH, lfTO OHl111CnbITbI

BalOT TaKoe 06Jierlfett11e OT Toro, lfTO np11eM 

no.uxo.u11T K KOHUY. lfTO 6yKBaJibHO Bbinpbirl1-

BalOT 113 TKatt11. MbI He yrsep)l(llaeM, lfTO 3TO 

ttenpaBl1JlbHO, HO 3TO MO)f(eT 6bITb HeMHOro 

HeO)l(l1.UaHHblM 11 HeBe)l(JIMBbIM no OTHOrne

Hl1IO K KJI11eHTy. nepettec11Te sec csoero TeJia 

o6paTHO Ha Brrepe.u11 CTOHIUYIO HOry; He TOJI

KattTe KJil1eHTa, pe3KO BbICKaKMBaH BBepx. 

KaK TOJibKO Bbl nepetteceTe sec o6paTHO Ha 

Horn, Bbl CMO)f(eTe 6e3 yc11JI11ti nO.UHHTbCH, 

no3BOJI5151 TKaHM no.ucTpOMTbCH, a He Bep

HYTbCSI K l1CXO.UHOMY COCTOHHMIO. 

Httoma KJI11eHTY MO)f(eT 6bITb np11HTHee , 

Kor.ua Bbl BbIXOlll1Te , llBl1raHCb no cn11pan11 

(Aston 2006), KaK 6bI MellJieHHO «OTrneJiy

rn11BaS1» CBOIO KO)f(y OT KOHTaKTa c ero KO)f(eti. 

3TO oco6eHHO aKTYaJibHO, Koma Bbl pa6orn

eTe c 30HaMl1, me KO)f(a 6oJiee lfYBCTBl1TeJib

Ha, Hanp11Mep, BOKpyr nOllMbirnelfHOti Bna

lll1Hbl 11Jil1 BHyTpettHeM nosepXHOCTl1 6e11pa. 

3To Bcero JI11rnb Olll1H 113 Bap11aHTOB; noM

Hl1Te, lfTO BbIXOll HBJIHeTCH lfaCTblO sarnero 

HaMepeHl1fl. D.a)f(e np11 n0Morn11 rnoKOBO

ro B031letiCTBl1fl Ha TKaHb MO)f(HO nOJI}"-111Tb 

H~HYIO peaKU11IO, Jil160 11onycKaH 3Q:>Q:>eKT 

OTllalf11/0TCKOKa 1, JI1160, B03MO)l(H0, nOBbl

rnaH TOHYC 11 OC03HaHHOCTb B 3TOM o6JiaCTl1. 

Ba)f(ttbIM MOMeHTOM HBJIHeTcH TO, lfTO 3TO -

OC03HaHHOe pernett11e, KOTOpoe cornacyeTCH 

c Barn11M HaMepett11eM 110611TbCH l13MeHeH11ti 

B KJil1eHTe. 

KrmeHT MO)f(eT He 3HaTb o TaKMx MeJIKMX 11e

TaJIHX, HO OHl1 l1MelOT orpOMHOe 3Halfett11e 

llJifl ero OnbITa JielfeHHH . <I>acu11aJibHblti peJil13 

MO)f(eT 6bITb BeCbMa CJIO)l(HOM npoueeypoii , 

11 lfeM 6oJiee KOMcpOpTHOM Mbl c11eJiaeM ee llJifl 

KJil1eHTa, TeM Jiyqrne OHl1 CMoryr npl1HHTb ee 

11 BOCnOJib30BaTbCH ee npe11MYrnecTBaM11. 

TexHHKa «recoil». 

Mb1 oT11aeM ce6e OTlfeT, lfTo 11attttaH Mo11eJib 

MO)f(eT noKa3aTbCH CJil1rnKOM Q:>opMaJibHOM 

npaKTl1KYIOrnl1M TepaneBTaM, np11BbIKrnl1M 

11eiicTBOBaTb 11HTYl1Tl1BHO. Ho 3TO c11eJiatto 

npe11ttaMepetttto. MbI llOJI)f(HbI ttalfaTb oT

KpblTO fOBOPl1Tb 0 TOM, lfTO )f(e 11MeHHO Ta

Kl1M Tal1HCTBeHHbIM o6pa30M npl1B01111T Hae 

K «npaBl1JibHOMY» CJIOIO, npe11ocTaBJiflfl HaM 

l1HcpOpMaUMIO 0 TOM, B KaKOM HanpaBJieHMH 

11 KaKYIO TeXHl1KY rrp11MeHHTb. Tip11 OC03-

HaHHOM npaKTl1Ke Mbl MO)f(eM C03113Tb «l1H

TY11Ul110», KOTOpaH HBJIHeTCH pe3yJibTaTOM 

HeOC03HaHHOM KOMneTeHUl111, TOH caMOH 

nOBbirneHHOM lfYBCTBl1TeJibHOCTl1 , KOTOpaH 

pearnpyeT Ha noTpe6ttocT11 TKaH11 lfepe3 

np11po11ttyio o6ruttoCTb c Hett. Haw pa3-

YM nocTeneHHO ttacTpo11TcH Ha H3bIK TKatt11 

11 6blCTpO npOCKOlfl1T lfepe3 see 3Tanbl JI11rnb 

c He60Jibrnoti llOJieti C03HaTeJibHOro nOHl1-

MaHHH c Harnett CTOPOHbl. 

POCBo3 (DASIE) - 3TO He Textt11Ka H 11a)f(e 

He CTHJib np11KOCHOBeH11H ; CKOpee, 3TO on11-

catt11e npouecca ttarnero s3a11Mo11eI1cTBHH 

c TKaHblO KJIHeHTa. c IlOMOIUblO Hero Mbl Ha-

11eeMCH erue 60Jibrne yrny6MTb TpexMepHOCTb 

Harnett pa6oTbI. Mbl CTpeMMMCH CJib1rnaTb 

TKaHb 11 nepeHHTb c caMoro ttalfaJia oco3-

HaHHblti nOllXOll K Harnett pa6oTe. TIO Mepe 

pacrn11peHl1fl Harn11x 3Hatt11tt Mbl n03BOJIH

eM 3TOMY npoueccy nepepacT11 B no11coJHa

TeJibHb1ti , HO Hl1Koma - B 6eCC03HaTeJibHYIO 

pa6oTy no 3a3y6petttt0My rna6notty. B xo11e 

JielfeHHH Mbl scema llOJl)l(Hbl noMHl1Tb, lfTO 

pa6oTaeM c lfeJIOBeKOM B ueJIOM l1 c ero MHO

rOlfl1CJieHHbIMl1 CJIOHMl1, OT3bIBaHCb Ha no

Tpe6HOCTl1 Ka)l(llOfO CJIOH 11 pearnpyH TaKl1M 

o6pa3oM, lfT06bl pa3s11saTb TpeXMepttoe 06-

ruett11e nocpellCTBOM npl1KOCHOBeHl1fl . 

TexH111K111 <t>acu.111anbHoro Pen1113a 

TiporoBOpl1B TO, KaK Mbl BX01111M B TeJIO 11 Bbl

X01111M 113 Hero, Mbl , HaKOHeu, MO)f(eM pac

CMOTpeTb Mexatt11KY T<I>P, noToMy lfTO 11 no 

CT11JIIO, 11 no HaMepeHl1IO Otta OTJil1lfaeTCH OT 

MHOrHX 11pyrnx TeXHl1K no pa6oTe c TeJIOM. 

KaK npas11JI0, np11 l1cnoJib30Batt1111 Macca)f(

HbIX TeXHHK TepaneBT CKOJib311T no Bepxttett 

-



<1Jac~11anbHb1i1 pen113 ,anR crpyKTypHoro 6anaHca 

f. (a) 

(6) 

P111c 2.3. MaccaJKHOe nporna>K111BaH11e c 11cnonbJOBaH111eM 
K0Mnpecc1111 (a) cy~ecrseHHO ornu-;aercR or npe,qnonarae
Moro HaMu KOHTaKTa c ¢acL{ue,;:, (6). 

qacn1 M11o<t>acu1111, 11CnOJib3YSI C)l(aT11e TKaHH 

1I)1SI CTl1MYJISIU1111 nOTOKa )1(11.llKOCTH 11 803-

.lleHCTBHSI Ha HepBHO-MbIWetIHOe HanpSl)l(e

HHe (P11c. 2 .3a). 

B XO.Ile He.llaBHero 3Kcnep11MeHTa 3HreJIJI 

11 .llpyrne (2016) npo.lleMOHCTPl1POBaJil1, tITO 

CHJia C)l(aTl1SI 11 CMeweHHSI, C03.llaBaeMaSI Te

paneBTOM, MO)l(eT nepe.llaBaTbCSI qepe3 no

oepxHOCTHbie MSlfKHe TKaHH, C03.llaBaSI .llaB

JieH11e B 6onee rny60Kl1X CTPYKTypax BllOJlb 

Tex )Ke BeKTopoo. 11cnOJib3YSI YJibTpa3BYK 

( P11c. 2.4) 1I.l1SI 11ccJie.llOBaH11SI npe.llBap11TeJib

HOH Harpy3KM MSlfKHX TKaHetf llO np11MeHe

Hl15I KoppeKT11py10weH: x11ponpaKTl1Kl1 , OHl1 

noJiyql1Jil1 .llaHHbie, t{TO «cyweCTByeT llO

CTaTOtIHaSI npoBO.lll1MOCTb, tIT06bI np11Bec-

Y11bTpa3eyKoeoi:1 
npeo6pa3oeaTe11b 

0 

Ji 
0.5 

a. 
f-
QJ 

1.5 ~ 
s 
f- 2 l: 
!ti 2.5 u 

3 

Pb1X11aR 
coeA"1H"1-
Te11bHaR 
TKaHb 

npoMe>Ky
TO'IHbli:i 
MblWeY
Hbli:i cnoi:i 

f11y60K"1i:i 
MblWeY-

TH K 611onor11tieCK11 3Hatil1MblM CMeweHHSIM 

Ha YPOBHe rny611HHblX cn11HaJibHblX TKaHei1 

11 Ha w11p11He B HeCKOJibKO caHTHMeTpOB». 

HccJie.lloBaH11e no.llTBep.llHJIO KUeIO o TOM, 

tITO Cl1Jlbl C)l(aTl1SI 11 CMeweHHSI MOfYT np11Me

HSITbCSI 11 nepe.uaoaTbCSI Ha 6onee rny60K11e 

CJIOl1, 11 no3TOM)' OtieBKUHO, tITO 11cnOJib30-

BaH11e llBJ1)1(eHl1SI KJil1eHTa B o6JiaCTl1 C)l(a

Tl1SI C03.UaCT 60Jibll111H OTHOCHTeJibHbIH CllBHr 

Me)l(Jl)' CJIOSIMl1 1IJ1SI M0611JI113au1111 apeOJISip

HOH TKaH11 11, .uanee, 1I.l1SI CT11MyJisiu1111 cooT

BeTCTBy10w11x nponp11opeuenTopoB. 

O.uH11M 113 T11noB nporrp110- 11JI11 MexaHope

uerrTopoo, KOTOphie oco6bIM o6pa3oM pearn

PYIOT Ha TaHreHU11aJibHhIH 1 CllBHr, SIBJT.SIIOTCSI 

peuenTopbI Py<t><t>11H11. Py<t><t>11H11 o6Hap~e
HbI B CBSl3Kax, TBep.uotf M03fOBOH o6oJIOtIKe, 

Hap~HbIX KancyJihHbIX CJIOSIX 11 B nJIOTHOH 

coe.u11H11TeJibHOH TKaH11. CT11Mynsiu11si 11x 

OKOHtiaHl1H c nOMOWbIO TaHreHUMaJibHOfO 

C.UB11ra np1180lll1T K MeCTHOMY 11 CHCTeMHOM)' 

paccna6neH1110 nyTeM no.uaanett11SI c11MnaT11-

qecKotf aKT11BHOCTl1 (Schleip 2003). 

1lT06bI BpyqHyIO «paCTSIHYTb» coe.u11H11TeJib

HYIO TKaHb, TepaneBT .UOJI)l(eH 11cnoJib30BaTb 

11HoH: CTHJib np11KocH0BeH11SI. CHatiana cne

.uyeT np11MeH11Tb .uaoneH11e BHl13, norpy

)l(aSicb llO nepooro CJIOSI, KOTOpbIH OKa)l(eT 

conpoT11BJieH11e, a 3aTeM yMeHbWl1Th yron 

npl1KOCHOBeHl1SI, tIT06bI C03.UaTb BOJIHY ne

pe.u TOtIKOH KOHTaKTa (P11c . 2.36) . 3Ta BOJIHa 

3aTeM y.uep)l(HBaeTCSI Bnepe.u11 BO BpeMSI npo

rJia)l(l18aHl1SI. CaMo nporna)l(11BaH11e .UOJI)l(

HO BbinOJIHSITbCSI MelIJ1eHHO, co CKOpOCTbIO, 

COOTBeTCTBYIOWeH BbI6paHHOH HaMH Tex

HHKe (60JibWOH naneu, npe.unnetibe, JIOKOTb 

11 T • .u.), KOJIHtieCTBY llOCTynHOH Ha noaepx

HOCTl1 CMa3Kl1 11 11HTeHCl1BHOCTbIO, C KOTO

potf TKaHb KJIHeHTa fOTOBa TaSITb 11 pacKpbl

BaTbCSI no Mepe oawetf pa6oTbI. 

0 0.5 1 Hbli:i cnoi:i Mbl 11HOr.ua cpaBHHBaeM 3TO c 11CnOJib30Ba-

Puc 2.4. npu noMo~u ynbrpaJsyKosoro WHAYKTopa 6bino no
KaJaHo, o;ro c noMO~blO MaHyanbHb/X TeXHUK MOJKHO C03,QaTb 
KOMnpeCCllllO Ill CMe~eHue B 6onee rny60Kl1X TKaHRX (Engel/ 
11,qp. 2016). 

Hl1eM JIH<t>Ta llJISI Toro, tIT06bI onyCTl1TbCSI 

Ha TOT 3Ta)I(, Ha KOTOpbIH BaM H~HO. Koma 

HanpaeneHHbIH no KacaTeJlbHOH K 11aHHOH 
KPHBOH . 
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iJ>aCLjMaflbHblM pen1113 111 cosepweHCTBOBaHMe Bawero npMKOCHOBeHMfl 

Bbl Bb1xomne 3a .rmepb, Bbl }'MeHbwaeTe yron 

npl1KOCHOBeHJUI, cPl1KCl1PYH ce65l B M11oct>ac

Ul1aJibHOM cnoe 11 JaTeM npo.uoJDKaH pa3ro

Bop, KOTOpblH Mbl }')Ke o6C}')K,UaJil1 paHee, 

Me)l(.Qy BaMl1 11 TKaHblO Bawero KJil1eHTa '-le

pe3 nporna)l(11BaH11e. 

Mb1 peKoMeH.QyeM 3Kcnep11MeHT11poBaTb 

c pa3Jil1'-IHbIMl1 B11.UaMl1 CMa3Kl1, Ha'-111HaH 

c npOCTOH BJia)l(HOCTl1 Baw11x pyK. flp11 

CJ111ll1KOM CJia6ot1 CMa3Ke Bbl 6y.ueTe .uepraTb 

TKaHl1 11J111 «npblraTb» no Hl1M 11 He CMO)l(e

Te nnaBHO BbinOJIHHTb CKOJib)l(eH11e. B 3TOM 

CJiyqae CM0'-111Te PYKl1 B He60Jibll10M KOJ111'-le

CTBe BO.Ubl. ToJibKO B TOM CJiy1rne, eCJil1 3TO He 

nOMO)l(eT, Bbl MO)l(eTe nonpo6oBaTb HaHeCTl1 

HeMHOfO YBJia)l(HHIOIUero KpeMa 11J111 CMa3Kl1 

Ha BOCKOBOH OCHOBe (CM. Pecypcbl). CJil1ll1-

KOM 60JibUIOe KOJ111'-leCTBO CMa3Kl1, oco6eHHO 

JIOCbOHOB Ha MaCJIHHOH OCHOBe 11J111 MaceJI, 

CHl1)1(aeT Barny cnoco6HOCTb 3aXBaTbIBaTb 

TKaH11, .uenaH pa6oTy c noMOIUblO T<l>P Tpy.u

HOH, 6oJie3HeHHOH 11 He3ct><l>eKTl1BHOH. f10M

H11Te, Bcer.ua nyqwe Ha'-laTb c MeHbwero, TaK 

KaK '-IYTb-'-IYTb .uo6aBl1Tb - HaMHOfO Jier'-le, 

'-leM y6paTb 113JII1WeK. 

K.;rneHT MO)l(eT oruyruaTb HaT5l)l(eH11e 11J111 

)l()l(eH11e - OT'-laCTl1 3TO TO, '-lero Bbl nblTae

TeCb .UOCTl1'-lb, Koma Bbl «nJiaB11Te» OCHOB

HOe Beruecrno B M11oct>acu1111 .uo 6onee )1(11.U

Koro COCTOHHl15l (npeBparuaH ero 113 «feJIH» 

B «30Jlb») 11 paCTHfl1BaeTe MeUIOK coe.u11H11-

TeJibHOH TKaHl1 BOKpyr ueJieBbIX 30H 11 BHY

TPl1 Hl1X. 

Ecn11 Bbl He 3HaKOMbl c nanbnau11et1 ct>acu11-

aJibHblX o6oJio'-leK BOKpyr MblWU, nonpo6yt1-

Te 11ccne.uoBaTb CBOl1 npe.unJie'-lbH. McnoJib-

3YH naJibUbl pa6o'-let1 pyK11, Ha'-IH11Te c Toro, 

'-ITO CHa'-laJia noMeCTl1Te CBOe C03HaH11e Ha 

noBepXHOCTb K0)1(11. flo'-lyBCTBYHTe ee co

npOTl1BJieH11e BaweMy .uaBJieH11IO, ynpyroCTb 

K0)1(11, .uaioruyio np1151THOe oruyrueH11e B OT

BeT Ha He60JibUIOe norp}')KeH11e Baw11x naJib

ueB. nonpo6yt1Te no.uB11raTb Ko~ noBepx 

nO.UKO)l(HOfO )1(11pa. 0T.UeJI5leTCH J111 OHa OT 

CJIOH HI1)1(e? llB11)1(eTCH J111 OHa Jier'-le B O.UHOM 

HanpaBJieHl111, He)l(eJil1 B .upyroM? 

Tenepb norpy311Tecb B )1(11poBot1 cnoti. Oco3-

Hat1Te .upyroti xapaKTep oruyrueH11J1 no.a 

KOH'-111KaM11 Baumx naJibUeB. KaK OHl1 0T

JI11'-la10TCH OT Tex, KOTOpble Bbl '-IYBCTBOBaJil1, 

6y.uyq11 «B KO)l(e»? Ha.uaB11Te '-IYTb CI1JlbHee, 

11 Bbl no'-lyacrnyeTe 11pyrot1 nJIOTHbIH CJIOH 

non 3Tl1M - 6onee ynpyrnti , '-leM KO)l(a . flo

nyq11TCH J111 y Bae nO.LIB11raTb )1(11p noBepx 

3TOH BTOPOH K0)1(11? flo'-lyBCTBYHTe, KaK 

KO)l(a 11 )1(11POBaH TKaHb JierKO .UB~CH BMe

CTe, CKOJ1b35l no nepBOMY CJIOIO M11oct>acu1111: 

cnoio rny6oKoro 3aJieraHl1H. CoxpaID15l .uaB

JieH11e, '-IT06bI OCTaTbCH B )1(11p080H TKaHl1, 

HanpaBbTe ero B CTOPOHY JIOKrn, y611pa5l Jll:0-

6oe npoB11caH11e, 11 JaTeM Me.QJieHHO corH11-

Te 3anHCTbe. qyaCTByeTe J111 Bbl paCT5l)l(eH11e 

K0)1(11? flp11 6oJiee KpenKOM C)l(aTl111 11 60Jib

weM 11811)1(eHl111 Bbl MO)l(eTe no'-lyBCTBOBaTb, 

KaK 3TOT Tl1n npl1KOCHOBeHl15l nepecTaeT 

6bITb KOMcPOPTHblM. 3To HanOMl1HaeT «l1H-

11eticKl1H» (11J111 «KHTaHCKHM» B Be;n1Ko6p11-

TaH1111) 0)1(0f1, KOTOpblH TaK JII06HT lllKOJib

Hble xy;rnraHbl 11 crnpw11e 6paTbH BO BCeM 

M11pe. 

KaK TOJibKO Bbl onpaB11Tecb OT 6oJie3HeH

HOro oruyrueHl1H, KOTOpoe TOJibKO '-ITO caMl1 

ce6e np11'-111Hl1J111 (11, Ha11eeMCH, He Bbl3BaJil1 

3Tl1M CJ111ll1KOM MHOfO TpaBM11py10IUl1X BOC

nOMl1HaH11J1!), no3BOJibTe KOH'-111KaM Baw11x 

naJibUeB CHOBa norp}')KaTbCH CKB03b CJ1011, Ha 

3TOT pa3 npeO.LIOJieBaH conpOTl1BJieH11e, OKa-

3bIBaeMoe rny60K11M cnoeM ct>acu1111. Tenepb 

Bbl nO'-IYBCTByeTe' KaK 11aB11Te Ha 6pl0ll1KO 

Mbllllllbl, 11CnOJib3YH ee TOHYC B Ka'-leCTBe 

op11eHT11pa MH onpe.ueneH11H ypoBIDI, Ha KO

TopoM Haxo1111Tecb. Tenepb B ct>oJ<Yce «KO)l(a» 

TOH caMOH nepBOH Mbllllllbl, c KOTOpOH Bbl 

CTOJIKHyn11cb. Bb1 MO)l(eTe np0Bep11Tb, Haxo-

1111Tecb J111 Bbl B H}')KHOM CJIOe, CHOBa corHya 

JanHCTbe. OruyruaeTe Jil1 Bbl, '-ITO pacrn)l(e

H11e Mbllllll no.a TO'-IKOH np11KOCHOBeHl15l no-

Ha pyccKOM 3TO Ha3bIBaeTCH «KpamrnKa» - Ja

xsaT 'Ibei1-n1160 pyK11 .LlBYMH pyKaM11 11 cKpyq11sa

H11e KO)l(J1 B npOTl1BOnOJIO)l(HbIX HanpasJieHHHX. 

-



<1>ao..i11anbHb1i1 pen113 ,anR CTPYKTYPHOro 6anaHca 

XO)l(e Ha TO, KaK 3TO 6blJIO BO BpeMH nepBOH 

nonhITKH? HJIH )Ke Bbl '-IYBCTByeTe, KaK TKaHb 

BOKpyr KOH'-IHKOB naJibUeB THHeT HX K JanH

CTbIO? 

EcJIH Bbl Haxo11HTeCb Ha H~HOM cJioe, Bbl 

MO)l(eTe Ha'-laTb npHMeHHTb T<I>P K pa3rH-

6aTeJIHM JanHCTbH, «JauenHB» TKaHb H no11-

TaJIKHBaH ee K JIOKTIO B MOMeHT, Koma Bbl 

CHOBa Me1111eHHO crH6aeTe JanHCTbe. IloM

HHTe 0 pa3JTH'-IHH owyweHHH Me)l([[y TKa

HHMH .llBYX pa3JIH'-IHblX ypOBHett. ECJIH Bbl 

Bee C.lleJiaJIH npaBHJibHO, TO cei1'-laC .llOJI)l(Hbl 

owywaTb He'-ITO noxo)l(ee Ha 6oJiee rny6o

Koe, HOH 6oJiee npHHTHoe )l()l(eHHe. HHorna 

KJTHeHTbl Ha3bIBaIOT 3TO «npHHTHOH 60JTbIO», 

TKaHH CJTOBHO B3bJBaIOT K BbICB060)l([[eHHIO, 

CTHMYJIHUHH H paCTH)l(eHHIO, KOTOpbie Bbl 

MO)l(eTe HM 11aTb. 

B TepMHHax MO.lleJIH POCBo3 (cTp. 27) , Bbl 

BnJiaBHJIHCb B TKaHH (Pa3pa60TKa); no'-lyBCT

BOBaJIH COOTBeTCTBYIOlllHH CJTOH (OueHKa); 

onpe11eJIHJIH, KaKoro HanpasJieHHH np11.11ep

)l(J.1BaTbCH H KaKoe C.lleJiaTb .llBIDKeHHe (CTpa

TernH); BbinOJIHHJIH pa6oTy (BMernaTeJibCT

BO); H , HaKOHeu, BbinJibIBaeTe o6paTHO H3 

TKam1, '-IT06bl JaKOH'-IHTb (3aBeprneHHe). 

Ka)l([[yIO TexHHKY, on11caHHy10 B 3TOM py

KOBO.llCTBe, BaM CJie11yeT nponycKaTb '-lepe3 

TaKoi1 )Ke npouecc; ace OHH - ocoJHaHHble, 

3a60TJTHBble H CJib1rnaw11e . IlpH Ka)l([[OM B03-

11ei1CTBHH Bbl .llOJI)l(Hbl pa6oTaTb Ha COOTBeT

CTBYIOWeM ypOBHe H BeCTH TOT )Ke pa3roBop, 

npHCJTyrnHBaHCb K o6paTHOH CBH3H H npH

cnoca6JTHBaHCb COOTBeTCTBYIOWHM o6pa-

30M. Ilo3KCnepHMeHTHpyi1Te c caMHM co-

6oi1, '-IT06bl nO'-IYBCTBOBaTb, B KaKOH MOMeHT 

Bbl HaXO.llHTeCb Ha nosepxHOCTHOM ypOBHe 

(CJIHrnKOM Herny60KO, '-IT06bI OlllYTHTb 3<f>

<f>eKTHBHOCTb) , a B KaKOH - Ha YPOBHe OT

Bep)l(eHHH (Ott! Y611pai1cH!) HJIH Ha pa6o'-leM 

YPOBHe (B TO'-IKY!) . no)l(aJIYHCTa, xorn Mbl He 

6y11eM nOBTOpHTb 3TO B Ka)l([[OM onHCaHHH, 

HHKorna He 3a6brnai1Te, '-ITO Bbl HaXO.llHTeCb 

B noCTOSIHHOM B3aHMO.lleHCTBHH He npOCTO 

c KJTHeHTOM , HO .lla)l(e 60Jibrne c ero TKaHbIO , 

H OHH o6a XOTHT 6bITb yCJiblrnaHbl. Ka)l([[oe 

.llBH)l(eHHe cJie11yeT BbinOJIHHTb c TOH )Ke TWa

TeJibHOCTbIO H BHHMaHHeM, c KaKHMH opy11y

eT 3y6HII0 CKYJTbnTopa no HeBocnoJIHHMOMY 

MpaMopy. 

Tenepb Bbl MO)l(eTe JaHHTbCH 11ccJie110BaHHeM 

BCett MYCKYJiaTypbl npe11nJie'-1bH. Ilo'-lysCT

BYHTe pa3HHUY B TOHyce He TOJibKO MblrnU, 

HO H <t>acuHaJibHOH KO)l(H - 3nHMH3HH. 

CpaBHHTe crn6aTem1 c paJrn6aTeJIHMH. Hc

noJib3Yi1Te .llBIDKeHHe, '-IT06b1 HawynaTb ne

peropO.llKY Me)l([[y Mb1rnuaMH . Hcno11bJyi1-

Te .llBIDKeHHe TaK)l(e .llJIH Toro, '-IT06bl TO'-IHO 

onpe11eJIHTb, rne Bbl HaXO.llHTeCb, HrpaH co 

crtt6aHHeM H pa3rtt6aHHeM B CO'-leTaHHH c 

np11Be11eHHeM H OTBe11eHtteM. KaK no Me

HHeT Hanpsi)l(eHHe, KOTopoe co311aeTCH non 

Barnett pa6o'-lei1 pyKoi1? Mo)l(eTe JIH Bbl no

'-IYBCTBOBaTb, KaK onpe11eJieHHble HanpaB

JieHHH .llBH)l(eHHH 11aIOTCH TKaHHM CJIO)l(Hee? 

Ilo Mepe TOro, KaK Bbl 6y11eTe nptto6peTaTb 

60Jibrne onbITa B HCOOJTb30BaHHH 3THX Tex

HHK 6Jiaro11apH peryJIHPHOH npaKTHKe, Bee 

3TO 6y11eT 11aBaTb BaM 60Jibrne HHcpOpMaUHH 

0 TOH o6JiaCTH, c KOTOPOH Bbl XOTHTe nopa-

6oTaTb, 0 ee COCTOHHHH H 0 TOM , KY.lla BaM 

CJie11yeT HanpaBHTb CBOe BHHMaHHe. Bbl CMO

)l(eTe HeJaMeTHO MeHHTb yrnb1 .llBH)l(eHHH, 

'-IT06b1 c11eJiaTb Barny pa6oTy ewe 6oJiee 3cp

cpeKTHBHOi1. 

OcoJHaBaHtte np11po11b1, Ka'-leCTBa " «owy

weHHH» Ka)l([[Oro CJIOH, B CBOIO OYepe.llb, 

MO)l(eT nOMO'-lb TepaneBTY o6paTHTb BHHMa

HHe Ha pa3Jil1'-IHYIO .llHHaMHKY B TKaHHX. TaK, 

npHMaH KOMnpeCCHH HCnOJib30BaJiaCb .llJIH 

Toro, '-IT06bl BepHyTb <f>acuttaJibHblM TKaHHM 

3.llOPOBbe, nosopa'-IHBaH BCnHTb 3<f><f>eKTbl 

CTpecCOBblX BJIHHHtttt ; npe11noJiaraeTCH, '-ITO 

3TO npOHCXO.llHT nyreM H3MeHeHHH KOHCH

CTeHUHH OCHOBHOro BewecTBa (Stecco H 11p. 

Chaitow 2014). Xorn HeKOTOpb1e npaKTHKY-

10w11e TepaneBTbl BblCTyna10T Ja rny6oKoe, 

npO.llOJI)l(HTeJibHOe H 3Heprn'-IHOe B036y)l([[e

HHe TKaHeH, Mbl no11araeM , '-ITO npH noMOlllH 

'-IYTKOH, OTpa60TaHHOH IlaJibnaUHH 11 OC03-

HaHHOro no11xo11a MO)l(HO .llOCTH'-lb aHaJIOrH'-1-

HblX pe3yJTbTaTOB c npH'-IHHeHHeM KJTHeHTY 

HaMHOro MeHbrnero .llHCKOM<f>opTa. 

-



CDao .. w1anbHb1tit pen1113 111 coaepweHcraoaaH111e aawero np111KOCHOBeH111R 

Pa3B11T11e cnoco6HocT11 np11MeHHTh rny6o

Koe .uaBJieH11e KOMcPOPTHO, 3cPcPeKTl1BHO 

11 pe3yJibTaTl1BHO KaK MS! Kfll1eHTa, TaK 11 MH 

TepaneBTa, Tpe6yeT oco6oro BHl1MaHl1SI K Me

xaH11Ke Tena npaKTHKYIOWero. KoMct>opT Te

paneBTa nptt np11MeHeHl1l1 TOH 11Jil1 11HOH 

TeXHHKH 11MeeT Ba)KHOe 3Ha'-leHtte MS! Ml1Hl1-

Ml13aUl111 1136bITO'IHOro HarrpSI)KeHHSI B co6-

CTBeHHOM TeJie KaK B KpaTKOCpO'-IHOH, TaK 

11 B .uonrocpo'-IHOH nepeneKTttBe. HIDKe MhI 

113JIO)f(l1Jil1 HeeKOJibKO npttHUHITOB, KOTOpbie 

noMOfYT nOBbiel1Tb '-IYBCTBl1TeJibHOeTb Tepa

neBTa 11 c.ueJiaTh ceaHChI 6onee ITJiaBHhIMH. 

Ecn11 Bee e.uenaTb rrpaB11JibHO, ceaHChI T<I>P 

CTaHYT Ml1Hl1MaJibHO arpeeettBHbIMH, e He-

3Ha'-IHTeJibHOH Harpy3KOH KaK Ha KfltteHTa, 

TaK 11 Ha TeparreBTa . 

MexaH1t1Ka Tena 

KaK MhI ~e Bl1.lleJI11 paHee, eyweernyeT MHO

)f(eCTBO pa3Jil1'-IHbIX THnOB ct>acu1111: ITJIOTHaH 

coem1tt11TeJibHaH TKaHb, KaK oct>opMJieHHaH I' 

TaK 11 Heoct>opMJieHHaH2' )KttpoBaH l1 apeo

JIHpHaH. Mb1 6y.ueM pa6oTaTh co BCeM MHO

roo6pa311eM HX rrpOHBJieHHH B TeJie. 0611a.uaH 

pa3Jil1'-IHblMl1 Ka'-leeTBaMH l1 crroco6HOCTHMl1 

K l13MeHeHHHM, OHH 6YllYT pearnpoBaTb Ha 

eTpeee YHHKaJibHbIM o6pa30M, eOJ.llaBaH pa3-

Jil1'-1Hble e11MnTOMbl B TKaHHX l1 oeTaJibHblX 

'-laeTHX TeJia. 113 3TOro CJie.uyeT, '-ITO pa3Hble 

Tl1nbl ct>acu11tt Tpe6yIOT pa3HOro B03.lletteT

Bl1H . .[lJIH .uoeTIDKeHHH pa3HblX pe3yJibTaTOB 

HaM He06XOlll1MO MeHHTb Tttn 11 CTl1Jlb npl1-

KOeHOBeHl1H B COOTBeTCTBl1l1 c xapaKTepoM 

TOH TKaHl1, c KOTOPOH Mbl pa6orneM. 

Harrp11Mep, MhI MO)f(eM no.uH11MaTh 11 ony

eKaTb nnaeThI ct>acu1111 (n110THOH Heoct>op-

Bo110Ktta KOJIJlaretta B nJJOTHOH oq>0pMJiettttoi1 

coemtHHTeJibHOH TKaHH CBH3aHbl napanJieJibHO. 3Ta 

TKaHb o6ecne<meaeT CBH3b Me)l(Jl)' paJJIHlJHbIMH TKa

HHMH - cyxm1<11Jil1.HMl1, CB.HJKaMH, anoHeBp030M. 
2 n110Ttta.H tteocj)opMJieHHa.H coe.u11tt11TeJibHa.H 

TKaHb JIOKaJIHJyeTC.H B ceTlJaTOM CJIOe .uepMbl, Ha.u

KOCTHHUe, Ha.uxpHIUHHUe, 1<ancy11ax napeHXHMa

T03HbIX oprattoB. CTYlJKH Ko1111areHOBbIX BOJlOKOH 

pa3HOHanpaBJ1eHbl, HX op11eHTaUHH COOTBeTCTByeT 

HanpaBJleHHIO .uei1CTBl1H CHJl, Bbl3b!Ba!OIU11X .ue

¢opMaUHIO TKaHH. 

MJieHHOH), KaK eeJIH 6hI Mbl XOTeJil1 rrepeKpo-

11Tb ct>aeuttaJihHYIO TKaHb noBepx eKenern; 

Mbl MO)f(eM pa3.UeJIHTb neperopO.llKl1, OKa-

3aBumeeH CKReeHHblMH (npoMe~O'-IHOH 

apeOJIHPHOH TKaHbIO); 11 Mbl MO)KeM Bble

B060)f(.llaTb y3JihI 11 y3eJIKOBbie YTOJIWeHHH 

(npHJittnume rrJIOTHbie oct>opMJieHHbie TKaHtt 

B M11oct>aeu1111) - Bee 3TH 06we11JBeeTHb1e 

rrpl13HaKH peaKUl111 opraHl13Ma Ha l1eITbITa

HHSI 11 )f(l13HeHHbie tteB3f01lhI. Ka)f(.llhIH 113 

Hl1X ITOTpe6yeT 113MeHeHl1H 6a30BOH TeXHl1KJ1 

rrptt ITOMOllll1 l13MeHeHl1H yrna l1Jll1 ITJIOWa

lll1 rrpttKOCHOBeHHSI, a TaK)Ke xapaKTepa l1C

nOJib3yeMoro .uaBJieHHH. 

CyweeTByeT rnKoe MHO)KeCTBO Mo.u11<t>11-

Kau11tt l1 KOM611H3Ul1H MS! l1CITOJib30BaHHSI 

nptt pa3Jil1'-IHblX o6CTOHTeJibCTBax, '-ITO He

B03M0)KH0 OT06pa311Tb 11X BCe 3.lleCb. no 

3TOH rrp11'-111He MH pa3Bl1Tl1H llaJibHettwero 

MaCTepCTBa Mbl peKOMeH11yeM npOHTH noJI

HblH KYPC. MbI TaK)Ke rroMHHM 06 3TOM, 

rrpe11crnBJIHH 3TH l1.lle11 B 11aHttotl: KHttre. Otta 

60JibWe C031laHa B Ka'-leeTBe BCnOMOraTeJib

HOH 3an11e11 MH Tex, KTO noeeTl1JI eeM11Hap, 

H, B03MO)KH0, MH yKa3aHHH HeCKOJibKO HHO

fO HanpaBJieHHH TeM, KTO ~e .uoeTHf eo

BepweHeTBa B 11erroJib30BaH1111 rro.uo6ttoro 

rro11xo11a. 011HaKo MH Ha'-111Ha10wero eneu11-

aJIHCTa npHMoe rrpaKTl1'-leeKoe pyKoBo.ueTBO 

rro1106Horo po11a '-laCTO He06X01111MO MH pa3-

Bl1Tl1H yBepeHHOeTH B 6a30BbIX HaBbIKax, Ha 

KOTOpbIX OeHOBaHbl 3Tl1 TeXHHKH. 

B paMKax 3Toro TeKcrn MhI HaMepeHhI 11aTb 

BaM npe11cTaBJieH11e He TOJibKO 0 MexaHHKe 

MeT011a, HO 11 o KRHH11'-1ecK11x 11 eTpyKTyp

HhIX o6oeHOBaHHHX ero np11MeHeHl1H -

erroco6HoeT11 rrepettT11 OT Q:>aJbI OueHKH 

K 3Tany <t>opM11poBaH11H Barnett CTpaTern11, 

a TaK)Ke 06 11HCTpyMeHTaX MH BbIITOJIHeHHH 

Bo311etteTBHH. 011HaKo '-IHTaTeJih llOJI)f(eH 

ITOHHMaTb, '-ITO y KHl1fl1 no1106Horo pa3Me

pa eywecTBYIOT O'-leBl111Hhie orpaH11'-leHl1H, 11 

ITOKpbITb B Hett Bee B03MO)l(Hble CJIYl.JaH He

B03MO)f(H0. Orr11eaHHb1e 311eeb 1111e11 npe11-

CTaBJIHIOT eo6ott wa6JIOHhI, 11a10w11e BaM 

OCHOBy llJIH .uoeTtt)f(eHHH nocTaBJieHHOH 

uen11. MHor11e 113 npo11JIJI10eTp11poBaHHhIX 

-



<Dacl..l11a11bHbti1 pe11113 JJ.JIR crpyKTypHoro 6a11aHca 

TeXHHK, B03MO:>KHO, HC0011b3YIOTCH Ha1160-

11ee lJaCTO, HO HX MO:>KHO lierKO MO.llHQ>HUH

poBaTb B TY HlIH HHYIO CTOPOHY lllIH pa60Tbl 

c Mettee pacopocTpatteHHblMH oaTTepttaMH. 

l1HblMH c11oaaM11, 3TO lIHllib pyKOBO.llHume 

opHHUHObl, a He BblCelJeHHble B KaMHe Ja

ooae1111. 

YeM lIYlJllie Bbl ooHHMaeTe op11po11y pa31111-

lJHH <t>acuwti, TeM lIYlJllie Bbl CMO:>KeTe a11ao

T11poaaTb CBOe OpHKOCHOBeHHe B COOTBeT

CTBl1H c :>Ke11aeMOH ueliblO. AnotteBp03bl, 

rny6HHHblH ClIOH, 60liblliHe 060110'-IKH TKa

HH 30HMH3HH MO:>KHO llBl1raTb Me.llHaJibHO 

HJIH liaTepaJibHO, opHOO.llHl1MaTb 111111 ooy

CKaTb, OT.llelIHTb OT OOllJie:>Kall.lHX TKaHeti, 

HO B OCHOBHOM OHH 6y11yr Tpe6oBaTb 6011ee 

OlIOCKOro, lliHPOKO-OOBepXHOCTHOro opH

KOCHOBeHHH, TaKoro, KaK OHTKa KHCTH 111111 

pe6po lIOKTeaoti KOCTH. YllJI11Hett11e orpa

HHlJeHHOtt HlIH ClIHOlliettCH MHo<t>acu1111 oo

Tpe6yeT 6011ee TOlJHOro KOHTaKTa. flaJibUbl 

HlIH KOCTHlliKH OaJibUeB H.lleaJibHO 00.llXO.llHT 

llJIH <t>oKYCl1pOBaHHOro BblCB060)l(.lleHl1H 111111 

c11e11oaatt11.si Ja TOHKoti 1111tt11eti TKatt11, 11 He

pe11Ko TYT HCOOlibJyeTCH 6011ee HaoopHCTbltt 

00.llXO.ll. ll11.si pacKpblTHH apeo11.HpHOH TKaHl1 

H pa311e11eHHH Me:>KMblllielJHblX oeperopo

llOK Mo:>KeT ooTpe6oaaTbCH yroaap11aa10wee, 

BKpalllJl1BOe Op11KOCHOBeHHe c opHMeHeH11-

eM 11HCTpyMeHTa, .llOCTaTOlJHO TOHKOfO, lJT0-

6bl opOHl1KHYTb Me)l(.lly ClIHOlliHMl1CH CTpyK

TypaMH. 

YT06b1 ocoJHaTb 3TO, ope11cTaBbTe, KaK 6b1 

Bbl copaBlIHlIHCb c oepeKOCHBlliettCH CKa

TepTblO. YT06b1 ooopaa11Tb ee 0011o:>Kett11e Ha 

cT011e, aaM ootta1106HTCH o6e pyKH, pacKH

HYTble lli11p0Ko llJIH 06ecoelJett11.si lli11p0Koro 

OXBaTa - KaK ec1111 6bl BaM OOTpe60BaJIOCb 

CllBHHYTb ct>acu11aJibHOe OOlIOTHO B Te11e. 

Ec1111 Ha TKaH11 ecTb cKJia.llKH, cKJiel1BlliHec.si 

BMeCTe 113-Ja lJero-TO 11110KOro, Bbl 6bl 11C-

0011b30BaJIH 6011ee TOlJHblH KOHTaKT, lJT06bl 

OT.lle1111Tb CKJieHBlliHeCH ooaepXHOCTl1 - TO 

:>Ke caMoe op11MeHl1MO H K ct>acuHaJibHOH 

«CKJieeHHOCT11» B Te11e, Tpe6y10weti TOlJHOtt 

pa60Tbl OaJibUaMl1 111111 KOCTHlliKaMH OaJib

ueB. HaKotteu, Bbl MO:>KeTe 11coo11bJOBaTb 

lliHPOKYIO lia.llOHb, lJT06bl pa3rna11HTb oo

c11e11H11e CKJia.llKH - aHaJIOfl1lJHO Bbl MO:>Ke

Te HC0011b30BaTb lli11pOKOe op11KOCHOBeHHe 

llJIH HHTerpau1111 TOH 0611aCTH 111111 <t>acu11-

aJibHOtt 1111HHH, KOTOpylO Bbl TOlibKO lJTO 

BblCB060.lll111H. 

Pa6ornttTe c KJIHeHTOM 6011bwe Ja clJtfr 

co6CTBeHHOfO Beca, He:>KelIH Ja C'!eT CBOeti 

c1111b1. B HeKoTopoM CMb1c11e, T<l>P HBlIHIOTCH 

«lieHHBOH» <t>opMOH pa60Tbl c TelIOM, 00-

CKOlibKY 11 Ballia 'IYBCTBHTelibHOCTb, 11 owy

weHHH KJil1eHTa 3aBl1CHT OT 11C0011b30BaHHH 

MHHHMaJibHblX YCH1111H B Ballil1X opHKOCHO

BeHHHX. JlerKOCTb B 11C0011b30BaHHH CBOero 

Te11a HBlIHeTCH OllHHM 113 Ba:>KHeHWHX 3Jle

MeHTOB KaK B TOM, 'IT06bl KJIMeHTY 6bl110 

npl1HTHO opHHHMaTb Barny pa6oTy, TaK 

H 1111.H opo1111eHHH Balliett cooco6HOCTM Bbl

nOlIHHTb ee, a 3HalJl1T, H llJIH OpO.llJieHMH Ba

llieH KapbepbI. YeM 6oJibllie B aaweH: pa6oTe 

y...aCTByeT CHJia rpaBHTaUHH, TeM MeHbllie 

Haop.si:>KeHirn BaM HY:>KHO opHMeHHTb K TO'f

Ke OpHKOCHOBeHHH. 3TO TaK:>Ke c11e11aeT 

Bae 6011ee 'IYBCTBHTeJibHblM K H3MeHeHHHM 

B TKaHHX Balliero KJil1eHTa, H 11acT KJil1eHTY 

6oJiee MHfKl1tt KOHTaKT. 

0.llHl1M HJ Ba:>KHblX acoeKTOB 3TOro HBJIH

eTCH 3a11ei1CTBOBaH11e Balliett C3a.llH CTOH

wetl Horn . Otta 110JI:>KHa 6b1Tb 6oJiee 11JI11 

Mettee op.HMOH, a OHTKa - opHOO.llHHTOH. 

BoJMO:>KHO, MHor11e lliKOJibl y...aT ooope Ha 

BCIO CTooy, TaK KaK TaKoe OOlIO:>KeHHe 6011ee 

ycTOH'IHBOe. Ho Halli oobIT ooKaJbIBaeT, 'ITO 

00.llHHB Ta3 - 11, CJie.llOBaTelibHO, Balli ueHTP 

TH:>KeCTH, Bbl 6y11eTe MeHbllie «TOJIK3Tb» 

11 CMO:>KeTe 0011YlJl1Tb llBH:>KeHHe, opocTO 

pacc11a6HB BOepe1111 CTOHlllYIO Hory H 003BO

J111B BallieMy secy H c1111e TH:>KeCTH c11eJiaTb 

pa6oTy Ja sac. 3aTeM Bbl MO:>KeTe 0011cTpo

l1Tb caotl pocT, op110011tt11MaH 11JI11 ooycKaH 

OHTKY C331111 CTO.Hll.leH Horn, 003BOJIHH ce6e 

llOTHHYTbCH llaJibllie HJIH yMeHblliHTb yroJI 

Opl1KOCHOBeHHH, 11 Bbl OOlIYlJIHe .llOOOJIHl1-

TelibHOe ope11MywecTBO, JaKJI10'!a10weec.si 

B TOM, lffO 003BOHO'IHl1K OCTaHeTCH op.HMblM 

BMeCTO Toro, 'IT06bl JaBHCHYTb B llJIHHHOM 

oporna:>K11Batt1111. 

-



ct>acu/11aflbHbliii pen/113 /11 coaepweHcraoaaH/11e aawero np/11KOCHoaeH/11R 

P11c. 2.5. (a) 06parnTe BH"1MaH11e Ha TO, KaK C3a,Q"1 CTOR~aR 
Hora no,aHVIMaeTCR, 'IT06bl npi-1nO,QHRTb Teno Ha,a TO'IKOi:i 

KOHTaKTa, "' TeM caMb/M no3BOnReT eMy norp}'3"1TbCR BHyTpb. 

(6) 3aTeM nRTKa onycKaeTCR, C03,QaBaR HOBbli:i yron 

,QnR nporna>K"1BaH"1R, </mKC"1PYR KOHTaKT B HY>KHOM cnoe. 

KaK Mbl o6c)')Kllarm paHee, Heo6xom1Mo 3a

uen11TbCH 3a TO'iK)' np11KOCHOBemrn, l{T06bl 

noJiyql1Tb .llOCTyn K TKaH11. Bbl MO:>KeTe JierKo 

C.lleJiaTb 3TO, np11nO.llHl1MaH IUITK)' B MOMeHT, 

Koma norpY:>KaeTecb B TKaHb. 3aTeM cJierKa 

onycT11Te ee, 'iT06b1 YMeHbUJl1Tb yroJI HaKJio

Ha 11 nOJI)'l.{11Tb BOJIHY nepe.ll BaUJeH Kl1CTblO, 

JIOKTeM 11JI11 npe.llnJie'ibeM. 

OocJie TOfO, KaK Bbl 3a.lleHCTBOBaJil1 TKaHb, 

BCH BepXH5151 qacTb BaUJero TeJia MHfKO CTa-

611Jil1311pyeTC51, 'iT06b1 no1lllep:>K11BaTb npa

Bl1JibHYIO <t>opMy, HO OHa llOJI:>KHa .lleJiaTb 3Ta 

KaK 6bl Bpa3pe3 c BaUJ11Ml1 np11pO.llHblMl1 

11HcT11HKTaM11. MHor11e Ha'i11ttaionv1e Te

paneBTbl nbITalOTCH Ha.llaBHTb Ha TKaHb KaK 

MO:>KHO CHJibHee, TeM caMblM 6JIOKl1PYH CBOl1 

pyK11 11 np11'i11HHH KJI11eHTY Macey .llHCKOM

<t>oprn . Ho ecJI11 Bbl cnoco6HbI MaKCl1MaJib

HO paccna611Tb CBOl1 PYKl1 11 113H8'iaJibHO pa-

60TaTb OT TaJI1111 11 ueHTpa rn:>KecT11 BHYTPH 

Ta3a, 11J111 OT BaUJeH xapbl, TO Bbl CMO:>KeTe 

no1lllep:>Kl1B8Tb M51fKl1H KOHTaKT, np11MeHHH 

Cl1Jiy, 11CXO.ll51WYIO HaCTOJibKO OT.llaJieHHO OT 

KJIHeHTa, HaCKOJlbKO 3TO B03MO:>KHO. BaUJ11 

6e.llpa, oco6eHHO Bnepe.ll11 CTos:rweti Horn, 

6y.llyT KOHTPOJil1POBaTb 60J1bll1YIO qacTb Ba

UJero Beca. 

3To He TOJibKO 3Ha'il1TeJibHO KOMcPOPTHee 

llJIH KJil1eHTa, HO 11 n03BOJIHeT BaM JI)'l{UJe 

'iYBCTBOBaTb TKaHl1 KJil1eHTa 11 JII06bie pe

aKUl111, KOTOpble OHl1 .llalOT B OTBeT Ha BaUJY 

pa60Ty. 00CKOJibK)' cyweCTBYIOWee B BaUJl1X 

MblUJe'iHblX BOJIOKH8X Hanps:r:>KeH11e BJ111HeT 

Ha 11X BOCnp1111M'il1BOCTb K 113MeHeHl151M Ha

npH:>KeHHH, 'ieM MeHbUJe y Bae 6y.lleT ttanps:r

:>KeH11s:r B TO'iKe np11KOCHOBeHl151, TeM 6oJiee 

BOCnp1111M'il1BblM 11 6onee 'iyTKHM Bbl 6y.lleTe 

K MaJieHUJHM 113MeHeHl151M. 

-



<JJacljvianbHbliir penvi3 ,anR crpyJCTYpHoro 6anaHca 

Vlcnonb3oeaH11te K11tcrelit pyK 

BeH KHeTb HJIH nHTKa KHeTH MO)l(eT eTaTb 

04eHb noJie3HblM HHeTpyMeHTOM npH pa6o

Te e WHPOKHMH ct>aeuHaJibHblMH noJIOTHaMH. 

lliHpOKOe npHKOeHOBeHHe no3BOJISieT OXBa

THTb Bee BOKpyr. 

P11c. 2.6. (a) CaM11 K11cr11pyK11, a oco6eHHocr11, nRTK11 K11creu 
pyK none3Hbl P.J1R nepeMe1J.1eH11R noaepxHOCTHblX nnacroa 
cpac1..1111111 P/1R pa3orpeaa 11 noAroroaK11 TKaHeii K 6onee 
KOHKpeTHOU 11 rny60KOU pa6ore. 
(6) Yron B 3anRCT&RX AOmKeH 6&1Tb AOCTaTO'IHO Hl13Kl1M, 'IT0-
6&1 Ml1Hl1Ml1311pOBaTb Harpy3KY Ha cycraa 11 0Kpy>Ka/OIJ.ll1e 
rKaH1111 no3aon11r& c11ne nepereKaT& 'lepe3 3anRcr&e 113 
npeAnne'l&R. 

Vlcnonb30BaH11te nanbu.ee pyK 

Baw11 naJibUbl HeBponor114eeKH HBJIHIOTeH 

eaMblM 4yBeTBHTeJibHblM HHeTpYMeHTOM, 

KOTOpblH y Bae eeTb, HO B TO )Ke BpeMSI H Me

xaHH4eeKH eaMblM yH3BHMblM. 04eHb Ba)l(

HO, 4T06bl Bbl 11ep)l(aJIH naJihUbl Heti:TpaJib

HblMH HJIH enerKa no11eorHyThlMH. H11Kor.ua 

He n03BOJISIHTe HM BblXO.llHTb B pa3rH6aHHe, 

HHa4e TeM eaMblM Bbl 6poeHTe Bbl30B ue

JIOeTHOeTH eBSI30K, HaXO.llSIIUHXeH B HHX, a 

B KOHe4HOM e4eTe - H eyernBOB. (floHa4a

JIY 11x nepepa3rn6aHHe 6y.ueT He1136e)l(HO, 

HO, nO)l(aJiytieTa, noeTapati:Teeb KaK MO)l(HO 

eKopee BePHYTb HX B He60JibWOe ern6aHHe.) 

06paTHTe BHHMaHHe, KaK Ha PHC. 2. 7 3amr

eTbe TaK)l(e y11ep)l(HBaeTeH B HeHTpaJibHOM 

noJIO)l(eHHH. BcH c11na .llBH)l(eHHH nepe11aeTeH 

no npHMOH JIHHHH OT BaWHX JIOKTeti, 4epe3 

KOCTH 3arnr:CTbSI H n.sr:eTHhle KOeTH B <t>anaHrn 

naJihUeB. Peryn11poBKa yrna 1111eT OT Baw11x 

nJie4 3a etieT nO.llbeMa HJIH onyeKaHHSI e3MH 

P11c. 2. 7. 06par11re BH11MaH11e He ron&Ko Ha 113MeHeH11e yrna 
np11KOCHOBeHl1R c TKaHb/O Ha p11cyHKe (6) no cpaBHeHl1/0 
c p11cyHKOM (a), HO raK>Ke Ha ro, 'ITO pyK1111 nan&1..1&1 
OCTa/OTCR cnerKa corHyrblMl111 8b/TRHyrblMl1. 
H11KorAa He neperpy>Kaiire cycraa&t. 



©aclj111anbHb1t1 pen1113 111 coaepweHcraoaaH111e aawero np111KOCHOBeH111fl 

cromueH: cronbI. Kor.ua Bbl Bbmonm1ere no-

1106Hoe nporna)l(HBaHHe nepBble HeCKOJibKO 

pa3, Bbl MO)l(eTe nolJyBCTBOBaTb, KaK KO)l(a 

BblpbrnaeTCH HJ-non BalllHX HOrTeH. c npa

KTHKOH 3TO CTaHOBHTCH Jierqe, H MO)l(eT 03-

HalJaTb, '-ITO Bbl CJIHlllKOM CTapaeTeCb HJIH 

H~aeTeCb B He60JiblllOM KOJIHl.JeCTBe BOD.bl 

HJIH BOCKa 1J.JIH YJIYl.JllleHHH CKOJib)l(eHHH, T.K. 

KO)l(a MO)l(eT 6bITb '-Ipe3MepHO cyxoH: H OKa-

3bIBaTb CJIHlllKOM 60JiblllOe conpOTHBJieHHe. 

c npaKTHKOH Bbl noH:MeTe, '-ITO .lla)l(e He3Ha

lJHTeJibHOe H3MeHeHHe pa601.Jero yrna MHHH

MH3HpyeT 3TO HaTH)l(eHHe. 

IlO)lCKa3KH npaKTHKYJOW.CMY 

OocJie HCCJie.llOBaHIDI CJIOeB TKaHH B yn
pa)l(HeHHH <«l>acumUibHblH CJIOH» Bblllle, 

nonpo6yM:Te Ha'laTb Ka)l(lJ.oe nporna)l(H

BaHHe, CHalJaJia 3axBaTHB nosepXHOCT

HYlO TKaHb B HanpaBJieHHH, npOTHBOno

JIO)l(HOM npe.llnonaraeMoMy. CKOJih3H no 

KO)l(e H )l(HPOBOH TKaHH HM rny6HHHblM 

CJIOeM : 

I) Bbl cpa3y nolJyBCTByeTe TOT 6onee CHJib

HblH CJIOH TKaHH, KOTOpbIM HBJIHeTCH 

rny6HHHblH CJIOH, H HaYl.JHTeCb pacno3-

HaBaTb KalJeCTBO ero «Ou.cyIUeHHH»; 

2) Bbl C03D.a.llHTe HeKOTOpoe «npOBHCaHHe» 

nosepXHOCTHblX TKaHeM: n033D.H Ha

npaBJieHHH paCTH)l(eHHH, H 3TO C.lleJiaeT 

npormDKl1BaHHe 6oJiee KOMcPOPTHblM 

1J.JIH KJIHeHTa H 6onee TOlJHblM no OTHO

rneHHlO K YPOBHlO ueJieBblX TKaHeM: ; 

3) HalJHHaH YlJHTbCH npHMeHHTb nO.llY

rnelJKH naJibUeB B 3TOM CTHJie nporna

)l(HBaHHH, MHOrHe npaKTHK)'lOIUHe )l(a

JIYlOTCH Ha HanpH)l(eHHe, KOTOpoe OHO 

MO)l(eT C03.llaBaTb Me)l(lJ.y KO)l(ett H BHy

TpeHHeM: cTopoHoM: Horrn. 3axBaThIBaH 

TKaHb KJIHeHTa B npoTHBOnOJIO)l(HOM 

HanpaBJieHHH, npaKTHK)'lOIUHH cne

UHaJIHCT TaIOKe .llBHraeT nJIOTb CBOHX 

naJibUeB HeMHOro Bnepe.ll, H Mbl ClJH

TaeM' '-ITO 3TO MO)l(eT noMOl.Jb HeMHOro 

3aIUHTHTb KO~ npaKTHK)'lOIUero -

.llO Tex nop, noKa OHH He npHBblKHYT 

K TeXHHKe H He CMOfYT BbinOJIHHTb ee 

6onee paccna6JieHHO. 

l.t1cno11b30BaH11e K}'llaKoe 

Balli K)'JiaK Hepe.llKO HrHopttpyeTcH HJIH He

.llooueHHsaeTCH KaK HHCTpyMeHT. B pe3yJib

TaTe, Kor.ua Bbl ero HCnOJib3yeTe, OH qacTO 

6brnaeT CJIHlllKOM HanpH)l(eHHblM H TepHeT 

60Jibu.cylO 1.JaCTb CBOeM: noTeHUHaJibHOH lJYB

CTBHTeJibHOCTH. 

Puc. 2.8 . .aa)l(e npu pa6ore c OTHOCUTeftbHO TOHKOU TKaHb/O 
narepanbHOU 'laCTU rpyJJ.HOU KJleTK//I ,,, c 'IYBCTBUTenbHb/M//I 
pe6paMu, paccna6neHHblU KynaK MO)l(eT OKB38TbCR seCbMB 
none3HblM //IHCTpyMeHTOM. PyKy cneJ}.yer nOJ].HeCTU K reny 
c eJ}.Ba ynOBUMblM 8 Hetir HanpR)l(eHUeM TBK, 'IT06bl nanbl..jbl 
6btnu pacKpblTbt, a He C)l(BTbt s t<ynaK . .Qanee nycrb reno 
KJIUeHTa ca Mo CqJOpMupyer KOHTBKT c npaKTUKYIOIJ.IUM, 
a He Hao6opor. 

OnHTh )f(e, cycrns JanHCThH y.llep)l(HBaeTcH 

B HeH:TpaJibHOM nOJIO)l(eHHH, HO Ha 3TOT pa3 

MO)l(HO H3MeHHTb yroJI HaKJIOHa npH nOMO

IUH Ja1.Jepnb1Ba10ruero .llBH)l(eHHH' HCXO.llHIUe

ro OT nJielJa H crtt6aHHH JIOKTH, a TaK)l(e Me

HHH BblCOTY nJielJ . 

OanbUhl, CKJIMhIBaHCb B K)'JiaK, y.llep)l(J1Ba

JOTCH MHfKl1MH 3a npe.lleJiaMH J13.llOHH, a He 

crH6alOTCH Bttyrpb, KaK eCJIH 6bl Bbl XOTeJIH 

HaHeCTH y.llap. 3To .lleJiaeT K)'JiaK MHfKl1M D.JIH 

pa60Tbl c <t>opMOH KJIHeHTa, no3BOJIIDI TKa

HHM OTTaJIKl1BaTb BalllH naJibUbl, BMeCTO Toro, 

lJT06bl y.llep)l(J1BaTb l1X B crn6aHHH H HCnOJib-

30BaTb 60Jihllle MbllllelJHOro HanpH)l(eHIDI B 

npe.llnJielJbe H PYKe , He)l(eJIH 3TO Heo6xo.llHMO. 

Optt HCnOJihJOBaHHH K)'JiaKa Ba)f(HO .llep

)l(aTb 6oJiblllOM: naneu HanpasneHHhlM sne

pe.ll. PacnpocTpaHeHHoH: ornH6KoM: HBJIH

eTcH HCnOJib30BaHHe K)'JiaKa KOCTHlllKaMH 

Bnepe.ll: 3TO CHJibHO HanpHraeT pa3rn6aTeJIH 

3anHCTbH. .llaBJieHHe, sec HJIH CHJia 6y.llyT .. 



CDac~0anbHb1tit penm .anR crpyKTypHoro 6anaHca 

CKOHUeHTpH.pOBaHbl Ha npOKCH.MaJibHOH 

CTOpOHe npOKCH.MaJibHOH ct>aJiaHrH, He.ua-

11eKO OT n.SICTHO-ct>aJiaHroBblX cycTaBOB yKa-

3aTe11bHOro H cpe.uHero naJibUeB. 11Hor.ua 

npH. crpe6a10umx nporna)((J1BaHH..SIX, Koma 

Te110 npaKTHKYIOlllero npOXO.UHT Y:epe3 TOY:KY 

npH.KOCHOBeHH..Sl (KaK, HanpH.Mep, B TeXHH.Ke 

«60p03.Ubl Ha cnH.He» - CTp. 217), 11a.UOHb 6y

.ueT HanpaB11eHa Bnepe.u. 

"1cno11b3oeaH111e 110KTH 
111 npeAnllel.lbH 

Ope.urn1eY:be .SIBJl.SieTc.SI ornH.Y:HblM HHCTpy

MeHTOM ,UJlSI npopa60TKH 6011bWHX o6Jia

CTeH, TaKHX KaK cnH.Ha H 6e.upa, me MO)((HO 

nepeMeCTl1Tb 11 BblCB060.UH.Tb noJIOTHa co

e.mrnH.Te11bHOH TKaHl1 11 6011bWH.e rpynnbl 

MblWU. 

Bbl MO)((eTe no.uKoppeKT11poBaTb TOY:KY npH.

KOCHOBeH11si Ha OKpyrnblX yy:acTKax, TaKH.X, 

KaK 6e.upo, cornyB H.1111 pa30rHyB 110KOTb 

,UJlSI npopa60TKl1 BCeH 30Hbl - no aHaJIOrH.11 

c TeXHHKOH B11a.UeHl1SI CMblY:KOM np11 11rpe 

Ha cKpH.nKe (PH.c. 2.9 a 11 6) . .ll11.SI 6onee cne

u11ct>11Y:ecK11x JOH orpaHHY:eHirn, TOY:HOCTb 

H OlllYllleH11e nerKOH Cl111bl .UOCTH.raeTCSI l.1C

n011b30BaHl.1eM 11106ot1 noBepXHOCTH BOKpyr 

110KTSI, KOTOpaSI 6bl o6ecneY:l.1BaJia y.uo6-

HblH 11 COOTBeTCTBYIOlllHH KOHTaKT C TOH 

TKaHblO, c KOTOPOH Bbl XOTl.1Te pa6oTaTb 

(P11c . 2.9a). 

HanpoTHB, Ha P11c. 2.96 noKa3aHo 11cno11b-

30BaHH.e caMoro JIOKTH B KaY:eCTBe TOY:Kl1 

KOHTaKTa. 06e cPOTOrpact>1111 l.111JIIOCTpl.1py

IOT pa31111Y:HOe H.CnOJib30BaHH.e Hepa6oY:eH 

pyK11 .u11si HanpaBJieHH.SI .UBH.)((eH11si KJrneHTa 

(P11c. 2.9a) 11/H.1111. .U11SI conpOBO)((.QeHH.SI TOY:

Kl1 KOHTaKTa 110KTSI, 06ecneY:11BaSI TOY:HOCTb 

H. crn61111bHOCTb (PH.c. 2.96). B 06011x c11y

Y:asix KOHTaKT Hepa6oY:eH PYKH MO)((eT no

MOY:b B ycnoKOeHl.111 KJIH.eHTa, HO TaK)((e OHa 

.ueticrnyeT KaK .upyroti np11eMHl1K H.HcPOP

MaUl.111 06 OnbITe KJIH.eHTa, np11c11yw11BaSICb 

K 11106blM 3allll1THblM B3.Upar11BaHl1.SIM l.1J111 

HaCTpaH.BaSICb Ha 11erKOCTb 0Kp~al0llll1X 

TKaHeH. 

P111c. 2.9 a 111 6. Mcnonb30BaH111e npep,nne'lbR 111 noKTR. 
Ha p111cyHKe (a) o6parnTe BHV1MaH111e, KaK MO)KHO 1113MeHlllTb 
npopa6aTb1saeMyio 30Hy 3ap,Hei1 nosepxHoCT111 6ep,pa 
c noMOLJ.lb/O npocroro np111nop,H111MaH111R 111 onycKaH111R 
npasoro 3anRCTbR AflR 1113MeHeH111R yrna npep,nne'lbR. 

llnsi Bbin011HeHl1SI 3TOH TeXHl1Kl1 Ba)((HO 

ocTaBJI.SITb nneY:11 no3a.u11 nporna)((11BaH11H, 

norp~aSICb B Hero, a He HaT.Sifl1Ba.SI CKB03b 

TKaHl1 np11 nOMOllll1 MbIWU nJieY:a. 

"1cno11b30BaH111e 
KOCTRWeK nallbU,eB 

XoTsi noKOTb, B03MO)((HO, SIB11HeTCSI caMblM 

CHJibHbIM 11HCTPYMeHTOM 113 Bcex, KOTOpb1e 

Bbl H.CnOJib3yeTe, Y:aCTO OH MO)((eT OKa3aTbCSI 

.UOCTaTOY:HO rpy6bIM B cpaBHeHl111 c KOCTSIW

KaMl1 yKa3aTe11bHOro 11 cpe.uHero naJihUeB. 

Jl11SI npOY:HOCTl1 11 CTa611JibHOCTl1 KOCTSIW

Kl1 11yy:we BCero 11Cn011b30BaTb B COY:eTaHl111 

c BHyTpeHHl1M BpalUemteM nneY:eBOH KO

CTl1 11 np0Hau11et1 nyy:e-110KTeBoro cycTaBa, 

Y:T06bI Ml1311Heu 3aH.SIJI Be.UYlllYIO n0311U1110 

(B OTJ111Y:l1e OT 6011bWOro naJibUa np11 H.C

nOJib30BaHl111 cy11aKa). 3To .uacT no.u.uep)((KY 

-
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3THM llBYM naJibUaM, n03BOJHHI .ll0611TbC51 

BblCTpa11samrn B JIHHHIO KOCTeH npOKCH

MaJlbHblX <t>aJiaHr yKaJaTeJibHOro 11 cpenttero 

naJibUeB, 3anHCTb51, 11yqesoi1 H JIOKTeBOH KO

CTeH (a B 60Jibll1HHCTBe CJiyqaes H nJie4eBOH 

KOCTH) . 3To o6ecne4HBaeT MaKCHMaJlbHYIO 

KOCTHYIO no1l.llep)l(KY, CHHMa51 HanpH)l(eHHe 

c M51fKHX TKaHeH H fl03BOJI5151 pacc11a6HTb 

Mbllllllbl 1I.Jl51 MaKCHMaJlbHOH 4YBCTBHTeJib

HOCTH. llJIH KOpOTKHX rrporna)l(lfBaHHH lfJllf 

CKJiel1Bll1HXC51 nHTeH BalllH KOCT51ll1Klf flaJib

ues - 3TO YHHBepCaJibHblH HHCTpyMeHT, KO

TOpb!H MO)l(HO HCIIOJlb30BaTb B caMbIX pa3-

HbIX IIOJIO)l(eHHHX. 

KaK 11 np11 11cno11bJOBaHHH KYJiaKa, .llHCTaJib

Hbie <t>aJiaHrlf naJibUeB, KOTOpbie He HCnOJib-

3YIOTC51, OTTaJIKHBalOTC51 o6paTHO TKaHblO 

KJIHeHTa, a He ynep)IGIBalOTC51 B crH6aHHH 

TepaneBTOM . 

Puc. 2.10. 06paTuTe BHUMaHue, KaK ace cycraa&1 
BblpOBHeHbl - OT noKTR .QO KOCTRWeK cpe.QHUX nan&l..leB 
(npoKCUMan&HblX Me>KlfJanaHroa&1x cycraaoa). 3aaepwuTe 
nporna>KUBaHue B MOMeHT, KOT.Qa KaKou-nu6o 113 3TUX 
cycraaoa Heo6xo.quMo 6y.qeT corHyr& .QnR .qocru>KeHuR 
1..1eneaou TKaHu. nepeMe1J4auTec& caMu B npocrpaHCTBe, 
'IT06&1 coxpaHRTb npaaun&Hyio MexaHuKy Tena BMecro Toro, 
'IT06bl >KepTBOBaTb CBOUM TenOM. 

BonpocHanpaeneH~H 

CyweCTsyeT MHO)l(eCTBO MHeHHH 0 TOM, 4ero 

MO)l(HO no6HTbCH np11 noMOlllH T<l>P. 11Hor

na Mbl 6yneM HCnOJib30BaTb nO.llbeM HJIH ony

CKaHHe TKaHH H nepeMeLUeHHe ee JiaTepaJibHO 

111111 Me.llHaJibHO. Mb1 6yneM Bb1cso60)1(1J.aTb 

TKaHb, pa3JIH4HbIMH cnoco6aMH cnoco6cT

BYH ee YlI.JlHHeHHIO 11 pacnpene11eHH10. 

Bo MHOfHX CHTyaUHHX Mb! XOTHM noMeH51Tb 

B3aHMO.lleHCTBHe B rny6HHHOM CJIOe, KOTO

pbIH HaXO.llHTC51 npHMO IIO.ll KO)l(eH H )l(lfpO

BbIM CJIOeM. 3Tlf nJiaCTbl TKaHH Tpe6ylOT co

BepllleHHO HHOro THna npHKOCHOBeHH51 no 

cpaBHeHHIO c TeM, KOTOpoe Mbl HCnOJib3yeM 

lI.1151 BblCB060)l(lJ.eHH51 6011ee cneu11<t>11LJeCKHX 

TKaHeH B paMKax MHO<t>acUHaJibHOH e.llHHlf

Ubl (6011ee T04HOe, XOTb H rpOM03.llKOe onH

caHHe, He)l(eJilf 06lUHM TepMHH «MbllllUa» ) . 

llT06bI C.llBHraTb 60Jibll1He nOJIOTHa <t>acUHH, 

HaM H~HO lfCIIOJlb30BaTb 6011ee llllf POKHH, 

4aCTO 6011ee M51fKHH, KOHTaKT, rrpencTaBJI5151 

4TO Bbl 3aXBaTbIBaeTe KO~ non <t>aKTH4eCKOH 

KO)l(eH. Mbl cnycKaeMC51.llO ee YPOBH51 H non

HHMaeM HJIH nepeMewaeM BCIO 3TY o6JiaCTb. 

3To MO)l(HO nponeJiaTb c rny6HHHblM CJIOeM, 

a HHOf.lla - H c Mbillle4HbIM 3nl1Ml13HeM, HO 

Kpai1He pe.llKO - c caMHMH MbllllUaMH. 3To 

CKYJibrrTyp11py10wee, rrpeo6pa3y10wee Ha

MepeH11e, KOTOpoe Bbl XOTl1Te BOnJIOTl1Tb 

CBOl1MH pyKaMH. noowpHHTe TKaHH K rrepe

MeHaM - lfHOf.lla 06yqeH11eM, 11HOf.lla O.ll0-

6peH11eM - KaK ec1111 6b1 Bbl nepene11bIBaJI11 

TeJIO H3 fJil1Hbl 1I.Jl51 JienKH. 

3T11 TttnbI nporna)l(HBaH11i1 He orr11caHbI a oc

HOBHOH •rnCTH TeKcTa, nOCKOJibKY OHM secb

Ma cneUHcPH4Hbl 1I.Jl51 <t>opMbl KJI11eHTa, 11 3TO 

~e LJaCTb MacTepcrna B pa6oTe. B 06w11x 

4eprnx on11caH11e np11MeHeH11H pyK np11Be

neHo BbILUe. MbI peKoMeH.llyeM saM 113yq11Tb 

HCnOJib30BaHHe 3TOro Tttna npHKOCHOBeHH51 

Ha pa3JIH4Hb!X yqacTKax TeJia, TaK KaK 3TO 

no11eJHoe nono11HeH11e 11 nonroTOBKa K 60-

Jiee cneump11LJeCKl1M TeXHHKaM, onHCaHHbIM 

B OCTaBllleHC51 4aCTl1 3TOH KH11fl1. 

Ha P11c. 2.11 cpasHeH11e npoeKUHH <t>acu1111 

noKa3bIBaeT, 4TO yposeHb crrepen11 HH)l(e, LJeM 

cJa.llH, KaK Ha 6enpe, TaK 11 Ha rpyn11He. EcJIH 

6b1 saM H~Ho 6b1110 nponycTHTb norrepe4-

Hoe ceLJeHHe 4epe3 3TH 0611acT11, coxpaHHH 

ero Ha TOM )Ke aHaTOMl14eCKOM yposHe (JIH

Hl1H A H 6), BaM 6bl npttlllJIOCb HaKJIOH11Tb 

ceLJeHHe BHH3, 4T06bi OHO COOTBeTCTBOBaJIO 

nepenHeMy HaKJIOHY 6enpa. 3To CHJlbHO OT

Jll14aeTC51 OT pa6oTbI, KOTopyto HaM H~Ho 

-



CT>acuvianbHbti1 penvt3 .am1 crpyKrypHoro 6anaHca 

Puc. 2. 11. Bu.a Ha KJIUeHTa c6oKy, ,aeM0Herpupy10LJ4UU 
pa3nwmR so B3auMo,aei1erauu my6uHHOro cnoR nepe,aHei1 
u 3a,aHei1 l./aereu rena. 

6hrno 6h1 rrposecn1 co crn6aTeJISIMH 6enpa 

npH KoppeKUHH nepenHero HaKJloHa ee Ta3a. 

0HH H)f)KllalOTC51 B Y.LIJIHHeHHH, H Mhl MOrJIH 

6hI rropa6oTaTh c HX BhICB060)l(JleHHeM, 3a

netiCTBY51 TKaHH B o60HX HarrpaBJieHH51X. 

Hawa pa6orn no BhICBo6o)l(JleHHIO BHew

HHX TKaHeti MO.IleJIH, H306pa)l(eHHOH Ha 

P11c. 2.12, MO)l(eT 3aKJ1IO'iaThC51 B nonbeMe 

Puc. 2. 12. 3ror au.a Ha Mo,aenb caepxy noKa3btaaer, cpe.au 
npO'IUX npo6neM, Me,auanbHb/U pa3BOpOT u nepe,aHUU 
HaKJIOH nnel./eaoro noRca. 

rny6HHHOfO CJ1051 BBepx H Hap~y, KaK eCJIH 

6hI Mhl B03BpalllaJIH nJie'-IH Ty.Ila, me OHH 

llOJI)l(HhI 6hITh. Toma 3TO OTKpoeT 6oJiee 

rny6oKHe npo6JieMhl B 60JihlllOH H MaJIOH 

rpy.IlHhIX MhllllUaX. 

TaKHM o6pa3oM, MhI MOrJIH 6h1 HaY:aTh c nJio

CKOro llBIDKeHH51, HCT10Jlh3Y51 lllHpOKMH KOH

TaKT rraJibUeB HJIH PYK.LIJI516oJiee nosepxHocT

Horo peMone1rnposamrn TKaHH (P11c. 2.13 a 

H 6), HO 3aTeM, eCJIH HaM H~HO 6yneT o6pa

THThC51 K 6oJiee rny60KOH MHOq>aCUHH 60Jih

lllOH rpy.IlHOH Mhllllllhl, Mhl 3aXOTHM rrp116er

HYTh K 6oJiee TOHKOMY H crreumtmY:eCKOMY 

HHCTpyMeHTY (PHC. 2.13 B H r). nanhUhI BCe 

ewe npHMeH5IIOTC51 B 3TOM npHMepe, HO Bbl 

MO)l(eTe YBH.lieTb H3MeHeHHe yrna .LIJI51 6oJiee 

rny6oKoro rrorp~eHH51 B TK3HH rpy.lIHOH 

Mhllllllhl . 

Ha P11c . 2.13 BH.lIHO, 'ITO TKaHh pacrnHyTa 

JiaTepaJihHO, Koma PYK3 OTBe.IleHa. 3To TO, 

'ITO Mhl Ha3bIBaeM co11etiCTBHeM paCT51)1(Ke. 

11 .lIBIDKeHHe TK3HH, H CHJia B03.lieHCTBH51 Ha

rrpaBJieHhI B OllHY CTOpoHy. 3To 6y11eT H30JIH

poBaTh paCT51)1(eHHe B TKaHH Me)l(Jly BalllHM 

npHKOCHOBeHHeM H MeCTOM npOKCHMaJihHO

ro rrpHKperrJieHH51. EcJIH MhI npespaTHM 3TO 

B nporna)l(MBaHHe H rrpOCKOJib3HM JiaTepaJih

HO, TO HeKOTOpa51 3<l><l>eKTHBHOCTh MO)l(eT 

6hITh rroTep51Ha, rrocKOJihKY no Mepe sawe

ro JiaTepaJihHOfO nepeMeweHH51 B CTOpOHY 

OT MeCTa rrpHKperrJieHH51 CHJia paCT51)1(eHH51 

ct>acUHH rrornowaeTC51 T10CT051HHO yBeJil1'-IH

BalOllll1MC51 KOJIM'-leCTBOM 3TOH 3JiaCTl1'-IHOH 

TKaHH. 

EcJIH )Ke MhI H3MeHHM HaMepeHHe Hawero 

B03.lieHCTBH51 B o6paTHOM HarrpaBJieHHH -

Me.IlMaJihHO (PHC. 2.13r), rrpOTHBO.lieHCTBY51 

aKTHBHOMY paCT51)1(eHmO KJlHeHTa, 3TO cct>o

KYCHpyeT Ha BhICB060)l(JleHHH TKaHH Me)l(Jly 

HalllHM rrpHKOCHOBeHHeM H rrJie'ieBOH KO

CThlO, JiaTepaJihHhIM rrpHKperrJieHHeM rpy11-

HOH Mhllllllhl. 

LloBOJihHO '-laCTO HaM 6yneT H~HO 1111ct>ct>e

peHUHPOB3Th TK3Hl1. Ka)l(JlhlH CJIOH B TeJie 

llOJI)l(eH 6hITh crroco6eH caMOCT051TeJihHO 

-



<Dacl..jvianbHbtt1 penvi3 vi cosepweHcrsosaHvie sawero npviKOCHoseHviR 

Puc. 2. 13 (a,6,a,r). Pa3nw1Hb1e MeTOAbl npopa6oTKl1 rpy,qHoilr 
cpac1..11111 BO acex HanpaaneH11Rx. 

CKOJib3HTb no 11pyroMy, HO :na cnoco6HOCTb 

MO)l(eT 6bITb yTepHHa B CHJIY PH.lla npH'rnH. 

HanpHMep, TpaBMa, HenpaBHJibHOe HJIH 

'-1pe3MepHoe HCnOJib30BaHHe MoryT npHBe

CTH K o6pa30BaHHIO cnaeK H orpaHH'-leHHIO 

a11anTHBHOfO Ka'-leCTBa CMe)l(HOM apeOJIHp

HOM TKaHH. Korna 3TO np0Hcxo11HT, TeJio 

MO)l(eT owywaTb ce6H «3a6JIOKHPOBaHHbIM» 

B 3TOH o6JiaCTH, H 3TO - 0.llHa H3 npH'-IHH, 

no KOTOPOH CJie11yeT HCnOJib30BaTb B pa6o

Te KaK MO)l(HO 60Jibllle llBH)l(eHHH caMoro 

KJIHeHrn. B onpe11eJieHHbIX o6JiaCTHX MbI 

MO)l(eM pacnpe11eJIHTb TKaHb, '-IT06bI 3aHOBO 

pacKpbITb neperopOllKH (CM. pa311eJI «CTpH-

80.llHlllHe MbilllUbI - Beep BeTBH (f<l>Jl)», 

CTp. 157), Mbl MO)l(eM norpy)l(aTbCSI B npo

CTpaHCTBO Me)l(Jly CTPYKTypaMH, '-IT06b1 cno

co6cTBOBaTb OCB060)l(JleHHIO OT KaKHX-JIH60 

orpaHH'-leHHH (CM . pa311eJI «XaMCTpHHfH», 

CTp. 118), HJIH Mbl MO)l(eM 3acPHKCHpOBaTb 

OllHY o6JiaCTb TaK, '-IT06bI KJIHeHT llBHfaJI 

nollJle)l(alllyIO TKaHb, C03.llaBaH 3cPcPeKT 

«3y6HOH HHTH», H TaKHM o6pa30M 1106HTb

CSI OCB060)l(JleHHH coe11HHHTeJibHOH TKaHH 

H BOCCTaHOBHTb nJiaBHOe, llHcPct>epeHUHpo

BaHHOe B3aHMO.lleHCTBHe (CM. pa311eJI «0C

B060)l(JlaH y11ep)((HBaTeJib roJieHOCTOna», 

CTp. 82). 

KaK ~e o6cy)l(JlaJIOCb Bbillle, Hallie npH

KOCHOBeHHe 6y11eT MeHHTbCH B 3aBHCHMOCTH 

OT Halllero HaMepeHHH H xapaKTepa TKaHH, 

c KOTOPOH Mbl pa6orneM. To, KaK Mbl pa6orn

eM c nJIOTHOH oct>opMJieHHOH TKaHblO aXHJI

JIOBa cyxO)((HJIHH, 6y11eT CHJibHO OTJIH'-laTbCH 

OT norp~eHHH B neperopOllKY H 11a)((e 6y11eT 

OTJIH'-laTbCH Me)l(Jly neperopo11KaMH pa3HOH 

nJIOTHOCTH. 

KoMneTeHTHbIM TepaneBT CMO)((eT npoY:eCTb 

He TOJibKO npHpo11y TKaHH, HO H xapaKTep 

KJIHeHTa H TO, KaKoe npHKOCHOBeHHe co-

3.llaCT He06XOllHMYIO peaKUHIO. CTOCTOHHHOe 

BHHMaHHe H MfHOBeHHaH HaCTpOHKa Ballle

ro npHKOCHOBeHHH SIBJIHIOTCH KJIIO'-leBbIMH 

3JieMeHTaMH TepanHH c npHMeHeHHeM Tex

HHK <l>acuHaJibttoro PeJIH3a - ttanopHcTotl, 

Korna 3TO He06XOllHMO, H 3a60TJIHBOH, Korna 

3TO 803MO)((H0 . .. 



<1Jac~0anbHb1i1 pen03 ,D,!1R crpyKTypHoro 6anaHca 

CocraeneH111e nnaHa CeaHca 

CeaHc .uomKeH 11MeTb Ha'-laJIO, cepe.u11Hy 

11 JaBepweH11e. EcTeCTBeHHaH rrporpecc11H 

B xo.ue ne'-:lett11H rroMoraeT KJmeHTY paccna-

611TbCH 11, KaK Mbl ya11.u11M, rro.uroTOBl1TbCH 

K Teparr1111 11 l1HTerp11poBaTb BXO.UHIUYIO B Hee 

OCHOBHYIO pa6oTy. 

Pattee B 3Toi1 rnaBe Mbl paccM0Tpen11 Mo

.uenb POCBo3 c TO'-IKl1 JpeHIDI BbmonHe

mrn O.UHOro OT.uenbHOfO rrporna)l(l1BaHl1H, 

HO Mbl TaIOKe MO)l(eM 11crronbJOBaTb ee B Ka

'-:leCTBe wa6notta rro.uroTOBKl1 ceaHca. Tepa

rreBT rrepBoHa'-laJibHO PA3PAfiATbIBAET 

BJa11Mo.ueticTB11e 11 parrrr6pT (HJI11 ycrnHoB

neH11e CBHJl1 c JlOCTOHHHblM KJil1eHTOM), 

JaTeM rrpo11JBO.Ul1T HeKoTopyio OUEHKY, 

6epH 11CTOpl110 6oneJHl1, BbIHCHHH, '-ITO rrpo-

11JOllIJIO co BpeMeH11 rrocne.uHero ceaHca, 

11n11, ecn11 pe'-lb 11.ufa 0 <t>aCU11aJlbHOM pen11-

Je, rrp11MeHHH qTeH11e Tena .uJIH Bl1JYaJibHOi1 

JlOCTypaJibHOH oueHKl1. 3Ta 11HcPOpMaU11H 

JaTeM 11cnonbJyeTCH .uJIH paJpa6oTirn CTPA

TEfl111 HJil1 nnaHa ne'-:leH11H, rrocTaHOBKl1 

ueneti, KOTOpble TeparreBT XO'-leT .UOCTl1'-lb BO 

BpeMH ceaHca. Ha :narre B03.LlEHCTBl1~ 
Mb13KCrrep11MeHT11pyeM,'-IT06b1ya11.ueTb, BCe 

n11 COBna.uaeT 11 CMO)l(eM n11 Mbl .UOCTl1'-lb )l(e

naeMblX ueneti, npe)l(.lle '-:leM no.uBe.ueM ceaHc 

K 3ABEPlllEHl1lO c noMOlllblO ycrr0Ka11-

Baiowero BOJ.UeHCTBl1H , TaKoro KaK pa6oTa 

c weeti, CJ111HOH 11n11 KpeCTUOM. 

Mo)l(eT 6bITb MHO)l(eCTBO rrp11'-111H, no KOTO

pblM KJil1eHT np11wen K HaM, 11 MeTO.Ubl, co

.uep)l(aw11ecH B 3Toi1 KH11re, He Bcema no.u

xo.uHT .uJIH pa60Tbl c CHJibHO JlOBpe)l(.lleHHOH 

TKaHblO. ApryMeHTaU11H, ne)l(aIUaH B OCHOBe 

Haweti napa.u11rMb1 pa6oTbl no .uocT11)1(eH1110 

CTpyKTYPHOro 6aJiaHca JaKJIIO'-:laeTCH B TOM , 

'-ITO, Koma Mbl cnoco6cTBYeM nY'-lweMy Bb1-

paBH11BaH1110 BCero Tena, TKaHl1 c MeHbllleH 

BepOHTHOCTblO 6y.UyT HanpH)l(eHbl. no.uo6-

HaH npopa60TKa 11.ueaJibHO J10.UXO.U11T nio

.UHM c xpOHl1'-leCKOH CKeneTHO-Mblllle'-IHOH 

6onbio. HeKoTOpb1e KJI11eHTbl nerKo MOrYT 

JlOHHTb 3TO nor11'-:leCKOe 060CHOBaH11e , oco-

6eHHO ecn11 Bbl 11cnonbJyeTe JepKaJIO BO Bpe-

MH qTeHIDI Tena TaK, KaK 3To on11caHo Hl1)1(e , 

O.UHaKO eCTb 11 Te , KOTOpblM noTpe6yeTCH 

6onbwe y6e.u11TenbHOCT11, '-IT06b1 yB11.ueTb no
rHKY pa60Tbl c KaKOH-TO o6naCTblO, c11nbHO 

OT,UaJieHHOH OT Toro MeCTa, me OHl1 '-IYBCTBy

IOT 6onb. 

Ha Ha'-laJibHOM 3Tane MO)l(eT rroMO'-lb npoHc

HeH11e uenei1 KJil1eHTa, noCKOnbJ<Y Bbl MO)l(e

Te .uoroBOPl1TbCH, KaKHe 11J Hl1X .UOCTl1)1(11Mbl 

11 '-:lero MO)l(HO 0)1(11.UaTb OT ne'-:lett11H . Cnpoc11B 

KJmeHTa o TOM, KaK11e y Hero eCTb CTPYKTYP

Hble npo6neMbl 11 KaK OH K HMM OTHOCl1TCH, 

onpe.uen11B o6wyio l1JMep11Myio 11 .UOCTJ1)1(11-

Myl0 uenb, K KOTOPOH Bbl o6a 6y.ueTe CTpe

MMTbCH, Bbl TeM caMblM nOMO)l(eTe BaM o6o-

11M COCpe.UOTOl.Jl1TbCH Ha ceaHCe . noMHMTe, 

'-ITO Bbl MO)l(eTe nonpoCMTb KJil1eHTa BCTaTb 

11 CHOBa ne'-lb Ha CTOn B nio6oe BpeMH (11.ua)l(e 

6onbwe, '-:leM o.u11H paJ) BO BpeMH ceaHca, 

'-IT06bl noJBOnl1Tb eMy OIUYTMTb npo11enaH

Hyio pa6oTy, .uaTb no'-lyBCTBOBaTb paJHMUy, 

a ce6e .uaTb BOJMO)l(HOCTb oueHMTb .UOCTl1r

HyTblH nporpecc. 

Ayra ceaHca 

CeaHc o6bI'-IHO npoxo.u11T no TpaeKTop1111 

.uyr11: OT '-IYTKOro Ha'-laJia OH nocTeneHHO Ha

paIUMBaeT 11HTeHCl1BHOCTb, rrpMKOCHOBeHMH 

.UOCTMralOT 6onee rny60Kl1X cnoeB 11n11 Tpy.u

HO.UOCTYITHblX JOH , npe)l(.lle '-leM BHOBb Ja

Me.uJIMTbCH, BOJBpawaHCb K nnaBHOH 11 l1H

Terp11pyiowei1 pa6oTe B Kottue . KJI11ettTa 

MO)l(eT llIOKMpOBaTb C11Tyau11H, Koma nep

BOe np11KOCHOBeH11e npo11cxo.u11T B o6naCTl1 

noHCHM'-IHOH 11n11 rpe6ett'-:laToi1 MblllIU. Ha

'-l11ttai1Te c Tex o6nacTeH 11 CTPYKTyp, KOTO

pble HaXO.UHTCH 6n11)1(e K noBepxHOCTl1 11 Me

ttee 11HTl1MHbl. no.uroTOBbTe Te o6naCTl1, 

KOTOpblM H~Ha JlOll.llep)l(Ka. no.uroTOBbTe 

KJil1eHTa nc11xonor11'-leCKl1, Ha'-laB c Tex JOH, 

KOTOpble 6onee .UOCTynHbl 11 6onee OTKpbl

Tbl npMKOCHOBeHl1HM - .unH 6onbllll1HCT

Ba nio.uei1 3TO 6y.uyT KOHe'-IHOCTl1 11n11 cn11-

Ha. BoJMO)l(HO, Bbl ~e JHaeTe, '-ITO xoT11Te 

npopa60TaTb MaJIYIO rpy.UHYIO MblllIUY 11n11 

rny60K11e Hap~Hble pOTaTOpbl , 11 , BOJMO)l(

HO, OHl1 BaM xopowo JHaKOMbl, HO Ben11Ka 

-



a>acuManbHbtli7 penM3 V1 coaepweHcraoaaHMe aawero npMKOCHoaeHMR 

BepO.SITHOCTb, 'ITO KJHteHT He 6y.ueT roTOB 

K TOMy, 'IT06b1 Bbl Ha'la.JIH cpa3y c HHX. Ysa

)l(aihe 11yry 11a)l(e co 3HaKOMblM KJHteHTOM: 

Ha'IHHTe nerKO H nosepxHOCTHO, pa6oTa.SI 

110 cpell.HHHOH, 6onee HHTeHCHBHOH qacTH 

ceaHca . 

3aeepweH111e ceaHca 

Bcerna crnpat1Tecb ocrnan.SITb HeMHoro ape

MeHH nocne caMOH HHTeHCHBHOM qaCTH ce

aHca, 'IT06bl 11aTb KflHeHTY B03MO)l(HOCTb 

aepHyTbC.SI a caoe Teno H HHTerpHpoaaTb 

qacTb npoH3owem1mx H3MeHeHHH. KaK Mbl 

ynoMHHa.JIH Bblllle, :na «Q:>HHa.JlbHa.SI Hrpa» 

o6bl'IHO COCTOHT H3 npopa60TKH weH H/HnH 

CnHHbl, no11beMa Ta3a, TeXHHKH «60p031I.bl Ha 

CnHHe» HflH, B qacTHOCTH, ocao6o)l(ll.eHH.SI 

3aTbrnKa. H no11beM Ta3a, 11 Bb1cao60)1(1I.e

HHe 3aTbrnKa .SIBn.SIIOTC.SI paccna6n.SIIOWHMH 

H ycnoKaHBaIOWHMH (H B uenoM CTHMynHpy

IOWHMH napaCHMnaTHKY) H, KOHe'IHO, MOfYT 

Hcnonb30BaTbC.SI a coqeTaHHH co CTPYKTyp

HblMH uen.SIMH ceaHca; OHH 6onbwe, 'leM npo

cTo npH.SITHble nporna)l(HBaHH.SI . Pa6orn co 

cnHHOH B nono)l(eHHH CHll.SI HOCHT xapaKTep, 

YYTb 6onbllle CTl1Myn11py10w11i1 CttMnaTHf<Y, 

TaK KaK KfltteHTY npHXOllHTC.SI y11ep)l(HBaTb 

ce6.SI 11 6b1Tb 6onee aKTHBHO BOBneY.eHHblM. 

Bb16op Toro, 1<a1<ot1 H3 3THX cnoco6oa 11c

nonb30BaTb H B KaKOM nop.Sill.Ke, 6y11eT 3aBl1-

ceTb OT pe3ynbTaTa, KOTOporo Bbl XOTHTe HflH 

110JUKHbI 110CTHY.b M.SI caoero KnHeHTa. EcnH 

HX CHCTeMa 6brna B036y_)l(lleHa 11 Hy_)l(HO HX 

4YTb ycnoKOHTb, CKOHUeHTpttpyt1TeCb Ha pa-

6oTe c weetl 11 Ta3oM; ecn11 OHH Bb1rn.s:i:11en11 

HeMHOfO COHHblMH, a HM Hy_)l(HO Call.HTbC.SI 3a 

pynb nocne ceaHca, TO n0Mor11Te ttM np11i1TH 

B ce6.SI, HanpHMep, npH nOMOWH TOH )l(e pa-

60Tbl co cnHHOH B nono)l(eHHH Cl11l..SI. 

Ba)l(HO, Y.T06b1 KnHeHT qyscTaosa.rr ce6.s:i: ue

nocTHblM no OKOH'laHHH ceaHca, H Bbl BHO

CHTe B 3TO CBOH BKflall TeM, KaK npo11a11ra

eTeCb no xo11y ceaHca H KaKHe ¢>HHa.JibHb1e 

TexHHKH BbI6HpaeTe. Ka)l(ll.bIM ceaHc 11on)l(eH 

6bITb paCC'IHTaH Ha npopa60TKY ll.Byx HflH 

Tpex uenet1 - He nbITat1Tecb pewHTb ace 

CTPYKTypHble npo6neMbl 3a Oll.HH ceaHc; He 

npblfaMTe no BCeMy Teny OT Oll.HOH KOHe'IHO

CTH K 11pyrot1, OT aepxHeM 'laCTH Tena K HH)l(

Heiil H o6paTHO. IlycTb aawa pa6orn 6y11eT 

nocne11oaaTenbHOi1. nopa6orni1Te c Oll.HHM 

cnoeM HflH Oll.HOH o6naCTbIO H 3aTeM no11-

HHMHTe KflHeHTa, 'IT06bl OH no'lyBCTBOBa.JI 

npo11enaHHYJO pa6oTy. 3aTeM l11l.HTe rny6)1(e 

11n11 c6a.rraHcHpyi1Te 3TO pa6oToi1 c 11pyroi1 

KOHe'IHOCTbIO 11 noaTop11Te npouecc. He 

6oi1TeCb pa3roBapHBaTb co CBOHM KfltteHTOM 

H npOCHTb ero nOll.H.SITbC.SI co CTona, a JaTeM 

cHoaa aepHyrbc.SI Ha Hero. Hawa uenb - no

MO'lb HM BOCCTaHOBHTb CB.SI3b co CBOHM Te

noM, a He OTCOell.HHHTbC.SI OT Hero. 

IlycTb nocne ceaHca aaw Kn11eHT noxo11HT 

HflH no11enaeT npHBbl'IHbie ll.BH)l(eHH.SI. Ilo

OWp.SIHTe ero HaCTpOHTbC.SI Ha CBOe Teno 

H np11cnyw11aai1Tecb 1<n106oi1 o6paTHOM ca.s:i:-

3H, KOTOpyIO OH 11aeT. IlepeCMOTpttTe CBOH 

uenH: 6brnH nH OHH 11ocT11rHyrb1? A ecm1 HeT, 

TO no'leMy? KaK KnHeHT MO)l(eT noLI,llep)l(aTb 

npo11enaHHYIO pa6oTy a npoMe)l(yrKax Me)l(-

11y ceaHcaMtt? EcTb n11 npHBbI'IKH, 1<0Topb1e 

MO)l(HO 113MeHl1Tb, HanpHMep, Cl11l..SI'lee no

nO)l(eHHe Ha pa6oTe HnH 110Ma? Ka1<11e 11a11-

)l(eH11.SI, Hfll1 paCT.SI)l(f<Y, HflH ynpa)l(HeHH.SI Ha 

OC03HaHHOCTb OH MOf 6bI no11enaTb Me)l(ll.y 

TeKYWHM 11 cnell.YJOWHM ceattcoM? Co311ai1Te 

cnpaBO'IHYIO ceTb cneUHa.JIHCTOB no ll.BH)l(e

HHIO H Q:>H3H'leCKHM ynpa)l(HeHH.SIM, 11pyrnx 

cneUHa.JIHCTOB no Teny, KOro 6bI Bbl MOrnH 

pe1<0MeH11oaaTb. Pe1<0MeHll.y.SI, o6pawat1Te 

oco6oe BHHMaHHe Ha Hy_)l(llbl 11 HHTepeCbl 

KflHeHTa. He ace XOT.SIT 3aHHMaTbC.SI IlHnaTe

COM HnH t1oroi1. Llaaa.s:i: «ll.OMawHee 3a11aH11e», 

y6e1111TeCb, 'ITO npell.flO)l(eHHbIM nyTb - 3TO 

nyTb, KOTOPOMY KfltteHT 6y11eT ¢>aKTH'leCKH 

cne11oaaTb. 

Konw-1ecreo ceaHcoe 

MbI ace Bl11l.en11 noxo)l(He Ha <l>paHKeHwTeiil

Ha ¢>0Torpaqm11 Tex, KTO npHCTpaCTHnC.SI 

K nnacTH'lec1<oi1 x11pyprn11. Xorn MbI Ha11-

eeMc.SI, 'ITO Hawa pa6oTa He npHae11eT K no-

1106HbIM peJynbTaTaM, aocnpHHHMaMTe 3TO 

KaK npe11ynpe)l(ll.eHHe OTHOCttTenbHO Tex 

KflHeHTOB, y KOTOpblX MO)l(eT B03HHKHYTb co-.. 



<1Jac~11anbHb1i1 pen113 ,anR crpyKTypHoro 6anaHca 

6na3H «eme Bcero O.llHOro ceaHca». MHor11e 

KJIHeHTbl (11 TepaneBTbl) XOTSIT npO.llBl1raTbCSI 

.llaJibWe, .ll0CTH'4b COBepweHCTBa B TOM HJil1 

.llpyroM. Bo3H111<aeT 6011bwoi1 co6na3H co

rnac11TbCSI, Korna KJI11eHT B3brnaeT K sawe

My 3f0, a Bbl Bl1.lll1Te, l.:ITO saw CY:fa B 6aHKe 

yMeHbwaeTcSI HJil1 ecTb npo6e11b1 B 3an11c11 . 

Mbl TBep.llO y6e)l(JleHbl B TOM, l.:ITO HaY:aJIO, 

cepe.ll11Ha 11 3aBepweH11e - .llyra - .llOJI)l(Hbl 

cymecTBOBaTb He TOJibKO B Ka)l(JlOM OT.lleJib

HOM ceaHce, HO 11 BO BCeM 3HaKOMCTBe c KJil1-

eHTOM. B 1<a1<oi1-To MOMeHT 3To .llOJDKHO 3a

KOHl.:111TbCSI, n03TOMY JiyqUie scero nO.llOHT11 

K 3TOMY npoueccy oco3HaHHO. B paMKax 

CTPYKTYPHOH 11HTerpau1111 3TO Tpa.ll11u110HHO 

MO)l(eT 6bITb .lleCSITb HJil1 .llBeHa.lluaTb ceaH

COB, a MO)l(eT 6b1Tb 11 Bcero HeCKOJibKO - Tp11, 

a 11Horna .lla)l(e 11 01111H.TexH11KH, on11caHHb1e 

B 3TOH KHl1re, He npe11Ha3HaY:eHbl .llJISI 6eCKO

Hel.:IHOro 11CnOJib30BaHl1SI c 0.llHl1Ml1 11 TeMl1 

)((e KJI11eHTaM11. MHor11M 113MeHeHl1SIM, Ko

TOpbIX MO)((HO .ll0CTl1l.:lb c 11X nOMOlllblO, no

Tpe6yeTCSI BpeMSI .llJIH Bb13peBaHl1SI. 0oBepb

Te, l.:ITO OHl1 npOl130H.llyr, 11 y6e.lll1Te B 3TOM 

KJI11eHTOB. Ope.llynpe)l(JlaJOlUl1M np113HaKOM 

Toro, Y:TO Bbl CJI11WKOM «3a11rpan11Cb» c Ka

Kl1M-JI1160 113 KJI11eHTOB, 6y.llyr: I) Bee BaUI11 

ceaHCbl c H11Ml1 Hal.:111HaJOT noXO.lll1Tb O.lll1H 

Ha .llpyrotf - Te )Ke 0611acT11, Te )Ke nporna

)l(l1BaH11SI, Te )Ke npo611eMb1; HJil1 2) Bbl nony

qaeTe y6bIBaIOlUYIO OT.llal.:ly OT saw11x ceaH

COB - npOCTO 3TO He TaK .llpaMaTl1Y:HO, KaK 

6bIJIO B Hal.lane. JI106oi1 113 3Tl1X npl13HaKOB 

.llOJDKeH o6paTl1Tb Barne BHl1MaH11e Ha TO, l.:ITO 

nopa 3aKOHl.:111Tb pa6oTy c KJil1eHTOM, 11 no-

3BOJil1Tb eMY nepesap11Tb Barny pa6oTy B Te

l.:leH11e nep11011a .llJil1TeJibHOCTblO OT 6 MeCSI

ues .llO I rona, npe)l(Jle Y:eM Bbl so306HoB11Te 

ceaHCbI. 

Ec1111 saM H~eH <PopMaT .llJIH npocToH ce

p1111 113 Tpex ceaHCOB, Bbl MO)l(eTe pa60TaTb: 

I) c 6anaHCl1pOBKOH Ta3a 11 HH)l(Hl1X KOHel.:1-

HOCTeti; 3aTeM 2) c 6anaHCl1pOBKOH rpy.llHOH 

KJieTKH 11 BepXHl1X KOHeY:HOCTei1; 11, HaKO

Heu, 3) c 6anaHC11pOBKOH n03BOHOl.:IHl1Ka. 

0.llHOpa30Bble ceaHCbl Moryr 6b1Tb BeCbMa 

none3Hbl B Kal.:leCTBe no.ll.llep)l(11Ba10mei1 Te

pan1111 .llJIH .llPYfOH pa60Tbl c OCTpblMl1 npo-

611eMaM11. Op11BHOCH 6011hwe c11MMeTp1111 

B TY HJil1 11tty10 0611aCTb, Bbl MO)((eTe noMOY:b 

y6paTb qpe3Mepttoe ttanpSI)l(eH11e. 0.llHaKo, 

OCTeperai1TeCb Y.llaJieHl1SI Tex KOMneHcau11-

0HHbIX naTTepHOB, KOTOpbie MoryT 6bITb 

BCnOMOraTeJibHbIMl1. Ott11 CJil1WKOM CJIO)((

Hbl 11 HeO.llH03HaY:Hbl, Y:T06bI 06bHCIDITb 11X 

3.lleCb, HO COBMeCTHaH pa6oTa c KaK11Ml1-Jil1-

6o 1lPYfl1Ml1 cneu11an11cTaM11, BOBJiel.:leHHbl

Ml1 B 3a6oTy 0 KJil1eHTe, MO)l(eT noMOY:b npo

SICHl1Tb Baw11 ue1111. 

qT06bl 113Yl.:111Tb CJIO)((HOCTl1 nOJIHOUeHHOH 

cep1111 CTPYKTYPHOH l1HTerpau1111, Mbl pe

KOMeH.llyeM BaM noceTl1Tb noJIHOUeHHblH 

Tpett11Hr (Hanp11Mep, IASI, CM. PecypcbI), 

noCKOJibKY cymecTByeT MHO)l(eCTBO acneK

TOB B3al1MO.lleHCTBl151 Me)l(Jly KJil1eHTOM 11 Te

paneBTOM, KOTOpble HeB03MO)l(H0 OXBaTl1Tb 

B O.llHOM TeKCTe. 

-





<!JacL11-1anbHbttit pen1-13 .am crpyKTypHoro 6anaHca 

MbI y11emom 6011bwoe BH11MaH11e Bl13y

a.JibHOH oueHKe ocaHKl1 B nepBOM 1131I.aHl111 

3TOH KHl1rtt. c Tex nop CTPYKTypHaSI M0-

11e11b no11Beprnacb Kp11T11Ke - 113-3a Tpy11-

HOCT11 onpe11e11eHl1H KOppe11SIU1111 Me)l(lJ.y 

cTpyKTYPHbIMl1 1111c6a.JiaHcaM11 11 owywe

H11eM 601111 (Lederman 2015). MbI cq11rneM, 

'ITO 1111H npoBe11eHl1H CTpyKTYPHOfO aHa.Jil1-

3a eCTb BeCKl1e npttt:111Hbl, noTOMY 'ITO qTe

Hl1e Te11a H11Korna He CTOl1T 11cno11b30BaTb 

B Ka'IeCTBe «1111arHOCTl1Kl1» 11301111POBaHHO; 

3TO Bcero 1111wb 11cTO'IHl1K BonpocoB 

11 nepB111IHbIH cnoco6 oueHKl1 Toro, KaK 

11cno11b3yeTcSI Te110. Co BpeMeHeM 11 c onbI

TOM rnaBHbIH BOnpoc «KaK 3TOT qe110BeK 

CTOl1T?» npeo6pa30Ba.JICH B «KaK 3TOT qe-

1IOBeK 11ep)l(l1T ce6H, B1111HeT 1111 3TO Ha ero 

1I.Bl1)1(eH11e 11 MO)l(eT 1111 OH no11yq11Tb .llOCTyn 

K 11cno11b30BaH11IO cB011x AHaToM111IecK11x 

noe31I.OB?» 

ToT cpaKT, 'ITO KTO-TO CTOl1T c onpe11e11eH

HbIM CMeweH11eM, HaKJIOHOM, cr116aH11eM 

111111 p0Tau11eti, He yKa3bIBaeT Ha TO, 'ITO, Ha

np11Mep, ero KBa11paTHaSI MbIWUa ITOSICHl1Ubl 

yKopo'leHa, paBHO KaK 11 He npe11onpe11e11SI

eT, 'ITO OH 6y11eT 'IYBCTBOBaTb 6011b c O.llHOH 

111111 c 11pyroti CTOpOHbl. 3TO npOCTO 03Ha

qaeT, 'ITO OH CTOl1T TaKl1M o6pa30M, 11 HaM 

H~HO nonbITaTbCH nOHHTb, ITO'IeMy. 3To 

MO)l(eT 6bITb 113-3a yKopo'leHHOCTl1 TKaHl1, 

113-3a np11Bbl'IKl1 qe110BeKa 111111 ITOTOMy, 'ITO 

11pyraSI TKaHb BC11e11crn11e M110cpaCUl1a.JlbHOH 

HenpepbIBHOCTl1, HaTHfl1BaeT ee . no3)1(e Mbl 

paCCMOTpl1M B1111HHl1e Ml10cpacu11a.JibHOH 

HenpepbIBHOCTl1 «AttaTOMl11IeCKl1X noe31I.OB» 

ToMaca. 

0TMe'IaSI B3al1M03aBl1Cl1MOCTb Me)l(lJ.y Te1IOM 

11 3MOU11HMl1, Y1111bHM Ll)l(eHMC 011Ha)l(lJ.bI 

CKa3a.JI: «51 He noIO, ITOTOMY 'ITO C'IaCT1111B; 

H C'IaCT1111B, ITOTOMY 'ITO ITOIO». 11HCTl1H

KTl1BHO Mbl 3HaeM 11 pacn03HaeM, Korna 

KTO-TO 'IYBCTByeT ce6H xopowo - TaKOH 

qe110BeK 11 BbirJIH.llMT xopowo. Ec1111 6b1 Bbl 

He11aBHO BCTpeTM1111 KOfO-TO, KTO BblfJIH.lle11 

11yqwe, 'IeM o6bI'IHO, KaKMMM 6bI C1IOBaMl1 

Bbl ero on11ca.JI11? DYllYT 1111 B 3TOM CITMCKe 

TaK11e C110Ba, KaK BbITHHYTbIH, OTKpbITbIH, 

6011ee BbICOKl1H, 3a3eM11eHHbIH, c6a.JiaHCM

poBaHHbIH? KaK11e-H116y11b ewe? 

0611aCTb BOIT110WeHHOro n03HaH11H BHOBb 

BOW11a B MO.llY c B03pO)l(lJ.eHMeM pa60Tbl 

npocpeccopa Ll)l(op11)1(a JlaKocpcpa 113 Ka.JI11-

cpopH11ticKoro YHMBepC11TeTa B oepKJI11: OH 

B 1970-e fO.llbl YTBep)l(lJ.a.JI: « l..JTo6bJ nOHHTb 

np111IMHy, Mbl 1I.011)1(Hbl pa3o6paTbCH B 11e

Ta.JIHX Haweti 3pl1Te11bHOH CMCTeMbl, 1I.Bl1-

raTe11bHOH Cl1CTeMbl M o6wero MexaHl13Ma 

HetipOHHOH CBH3M». JlaKo<t><t> C'IMTa.JI, 'ITO 

n03HaH11e orpaHM'Il1BaeTCH He M03fOM, a Ha

WMMl1 3HaHMHMM 0 cpM3M'IeCKOM MMpe. 3TO 

MHeHMe no11TBep111111ocb He11aBHMMM 11cc11e-

1I.OBaHMHMM, noKa3aBWMMM, KaK MeHHeTCH 

Hawe BOCITPl1HTMe 111011etf nocJie Toro, KaK 

Mbl no11ep)l(MM B pyKax Ten11y10 qawK)' 11Jil1 

ITOC)l(MMaeM MHfKMH wapMK, a TaK)l(e TO, 

'ITO Mbl HaKJIOHHeMCH Bnepe11, 11yMaH 0 6y-

11yweM' M OTKM.llbIBaeMCH Ha3a.ll, C03epuaH 

npow11oe (Mc Nerney 2011 ). 

CBH3b Me)l(lJ.y c11rHa.JiaM11 Harnero Te11a 11 TeM11 

3MOU11HMM, KOTOpbie Mbl MCITbITbIBaeM BHY

TpM, M3yqa.JiaCb ewe c MOMeHTa ny61111Kau1111 

«Bb1pa)l(eHMe 3MOU11H y qe110BeKa M )l(MBOT

HbIX» LlapBMHa B 1872 ro11y (Darwin 1965). 

CaMa no ce6e 0611acTb 11cc11e110BaHMH MO)l(eT 

6bITb OTHOCMTe11bHO HOBOH, HO, KaK noKa3bl

BaeT LlapBMH, Haw11 Bpo)l(lJ.eHHbie cnoco6-

HocTM 11HTepnpeTMpOBaTb C11fHa.Jlbl M pa6o

TaTb c HMMM cywecTBYl:OT c caMoro Ha'Ia.Jia 

co3HaTe11bHoti: )l(M3Hl1. Haw on11caTe11bHbIH 

H3blK M HaWM 'IYBCTBa TeCHO nepeITJieTeHbl 

11, BepOHTHO, HB11Hl:OTCH qaCTbl:O MexaHM3Ma 

Bbl)l(MBaHl1H, 611aro11apH KOTOpOMY Mbl cno

co6Hbl C'IMTbIBaTb CMfHaJibl KaK OT 11pyra, TaK 

MOT Bpara. 

He Bcerna cpacu11aJibHoe np11KocH0BeH11e 

1I.011)1(H0 6bITb HanpaB11eHO Ha «YKOpO'IeHHYIO 

3a)l(aTyl:O TKaHb»; no HaweMy OITbITy, KJIM

eHTbl c no11aTJll1BOH TKaHbIO «BHe ueHTpa»' 

«BHe 6aJiaHCa» 11J111 «BHe 1111Hl111» (BCTaBbTe 

1110611Moe on11catt11e) MoryT 113B11e'Ib cyweCT

BeHHYIO IT011b3Y 113 WMPOKMX MHcpOpMaTMB

HbIX nporna)l(11BaH11ti. 113 06weH11H c ToMOM 

Ll)l(eHMC BbIHec o6pa3 CK)'11bnTopa, pa60Tal:O-

-



wero c MHrKOH no.uaTJU1BOH CHCTeMOH . npw 

noMOllll1 ll1HPOKl1X, CBH3aHHbIX np11KOCHO

BeHl1H Mbl MO)l(eM npeD.JIO)l(HTb TKaHHM KJil1-

eHTa HOBbie MecTa D.JIH OT.Ubixa: HJIH nyreM 

«.UBH)l(eHl1H TKaHH» (MaJIOBepOHTHbIH cueHa

p11i1, Ho no11eJHbIH o6pa3) , HJI11 nyreM c03.ua

Hl1H HOBoro Mrop11TMa B MexaHopeuenTopax 

(B03MO)l(H0, 6011ee TO'-IHOe on11caH11e; CM . 

Stecco 11 .up. 2009). 

0.uHa 113 uenett, B03MO)l(HO, caMaH Ba)l(HaH 

B HarneM CTl1Jle pa60Tbl , COCTOl1T B TOM, YT0-

6bI BepHyrb Teno K paBHoBecmo; npw-1eM 

no.a CJIOBOM «paBHOBec11e» B .uaHHOM CJI)''-Iae 

11MeeTCH B BHH)' He TOJlbKO 6HOMexaHH'--IeCKOe 

paBHOBecwe, HO H, KaK CKa3aJI 6bI JlaKoct>ct>, 

Mern<t>opw-1ecKoe 060JHa1..JeH11e rny6oKoro 

3MOUHOHaJibHOro paBHOBeCl1H. .LloCTHrHyB 

ero , Mbl c 60JibllleH BepOHTHOCTblO 6y.ueM 

Bbipa)((aTb yBepeHHOCTb, owywaTb BHyrpeH

HIOIO CBH3b c CaMl1M co6oi1 H «l.J)'BCTBOBaTb 

no1..JBY no.u HOraMH». 

Mb1 He o6H3aHbI 3aH11MaTbCH nc11xoaHaJ111-

30M KJIHeHTOB - 3TO He Hallla pa6oTa 11 )')(( 

TOY.HO BbIXO.UHT 3a paMKl1 60JiblllHHCTBa 

0611acTei1 Harnett npaKT11K11. Mb1 TaK)l(e He 

o6H3aHbl aepl1Tb B Mernct>opy, CBH3bIBalO

lll)'IO nocTypMbHblH 11 3MOUHOHaJibHblH 

6aJiaHC, HO Mbl MO)l(eM n03BOJIHTb nc11xo

aHaJ1113)' CTaTb noTeHU11aJlbHbIM noJIO)l(H

TeJibHbIM no60Y.HbIM 3cPcPeKTOM HaIIIeH 611-

0MexaH11Y.eCKOH pa60Tbl. 

npe)((,Ue l.JeM np11CT)'nl1Tb K KaKOM)'-JIH60 

JieY.eHl1IO KJIHeHTa, Heo6XO.UHMO npoBeC

Tl1 onpe.ueneHHYIO oueHK)'. Ha 3TOM 3Tane 

Bbl 113)'1..J.aeTe HCTOpHIO 6oJie3Hl1 11 nonyy_ae

Te MHOro l1HcPOpMau1111 OT caMoro KJil1eHTa 

OTHOCl1TeJibHO ero Me:U11UHHCKOH 11 CTpyK

TYPHOH 11CTOp11H, H npoBep.HeTe, l.JTO .uaHHaH 

ct>opMa 11eY.eH11H 6e3onacHa 11 no.uxo.u11T eMy 

(CM . np11JIO)l(eH11e 2, npOTl1BOnOKa3aH11H). 

Tpa.u11u110HHO, pa6orn c TexH11KaM11 ct>ac

U11MbHoro peJil13a BKJIIOY.aeT B ce6H BH3)'

aJibH)'IO oueHK)' noJIO)l(eHHH CTOH 11 npOCTOH 

aHMl13 noxo.uK11 . OueHK)' noxo.uK11 JI)'Y.

rne 113)'Y.11Tb B KJiacce 111111 nocMOTpeB Halli 

B11.ueoK)'pc (cM. Pecypcb1, B oco6eHHOCTl1, 

L/reHvte rena 

Born to Walk, Earls 2014) 1• B 3TOH rnaBe MbI 

n03HaKOMl1M Bae c oueHKOH CTOH, BO Bpe

MH KOTOpott Mbl paccMaTpl1BaeM KJil1eHTa 

co Bcex Y.eTbipex CTopoH (a HHor.ua 11 CBep

xy BH113), Y.T06bI nOJI)'Y.11Tb npe.UCTaBJieH11e 

o ero CKeJieTe . 

Mo)l(HO B03pa311Tb, l.JTO np11BbPIHaH no311u11H 

CTOH .uaeT Jll1lllb orpaHHY.eHHOe npe.ucTaBJie

Hl1e 0 cP)'HKUHOHaJibHOCTH Tena, 11 3TO .uett

CTBl1TeJibHO TaK. Ha npaKTMKe 3a KJIMeHTOM 

MO)f(HO M H)')f(HO Ha6JIIO.UaTb B .UBH)l(eHl111 , 

B oco6eHHOCTl1 B Tex <t>opMax .UBIDKeHl1H, 

KOTOpbie npMHOCHT 6ecnOKOHCTBO HJ111 oco-

6eHHO Ba)f(Hbl c TOY.KH 3peHHH ero o6pa3a 

)((113Hl1. Crntt.uapTHbIH tta6op .UBIDKeHMH D.JIH 

aHaJil13a MO)l(eT BKJIIOY.aTb XO.Ub6y, crn:6a

Hl1e T)'JIOBMWa 11 6e.uep BO Bcex nJIOCKOCTHX 

.UB11)1(eHl1H , .UOTHr11BaH11e KOHeY.HOCTSIMl1 11, 

KOHeY.HO )Ke, .UbIXaH11e. MbI pacrn11pHJI11 3TO 

113.UaH11e, .uo6aBl1B B Hero HeKOTOpbie 06w11e 

TeCTbl .UBl1)1(eHl1H, KOTOpbie Mbl BbinOJIHSieM 

D.JIH JI)'Y.IIIero noH11MaH11S1 noBe.ueH11H Tena 

KaK B.UOJib Jll1Hl1H AttaTOMMY.eCKMX noe3.UOB, 

TaK 11 B onpe.ueJieHHbIX ero 0611acTSIX. MH0-

r11e TeCTbI ttanpaBJieHbI Ha BbISIBJieH11e cno

co6ttocT11 KJil1eHTa .UOCTMY.b Toro, 'ffO Mbl Ha-

3bIBaeM «K.rllOY.eBblM11 C06bITHSIMl1» . 

K0Huenu11si « K.rl10Y.eBbIX co6bITl1H» (pac

IIIHpetta B Born to Walk, Earls 2014) OTHO

CMTCSI K cep1111 CBH3aHHbIX 11 B3al1M03aBl1-

Cl1MbIX .u11ana30HOB .UBM)l(eHMSI . CaMbIM 

npOCTOM np11Mep - Illar Bnepe.u: l.JT06bl 

c.ueJiaTb ero c aMnJil1T)'.UOM, .UOCTaTOY.HOM 

.UJIH y.u1111HeH11S1 crn6aTe11ew 6e.upa, noTpe-

6yeTCSI cnoco6HOCTb TbIJlbHOro crn6aHl1SI 

CTOnbI BbinpHMMTb KOJieHO 11 BbITSIH)'Tb no-

3BOHOl..JHl1K, a TaK)l(e pa30rH)'Tb nMbllbl Hor 

(P11c . 3.1 ). ob1110 noKa3aHo, l.JTO cnoco6-

HOCTb )'D.Jil1HHTb TKaHH yMeHblllaeT Mbllllel.J

H)'IO pa6oTy 11 yBeJil1Y.11BaeT 11cnOJib30BaH11e 

TOH ynpyrott 3Heprnw, KOTOpaH y11aBJil1BaeT

CH 11 HaKaITJil1BaeTCSI ct>aCU11aJlbHbIMM TKaHH

Ml1 BO BpeMH cPYHKUHOHaJibHOM TpeH11poB

Kl1 (Wakamaya 11 .up. 2005). 

Ha pyccKOM H3btKe KH11ra BbIXO.UI1T B 113.UaTeJlb

cTBe «3KCM0» s 2020 ro.uy . .. 



<1Jac~vianbHb1i1 penvtJ ,anR crpyKrypHoro 6anaHca 

P111c. 3. 1. P.nR ,qocraro'IHO Afll!IHHoro wara Heo6xo,q111Mo 
TblflbHoe cr1116aH111e roneHocrona, pa3r1116aH111e nanbf..jeB Hor 
111 6e,qpa, a raKJKe a1>mpRMneH111e KoneHa 111 no3BOHO'IH111Ka. 
norepR ,q111ana3oHa ,qa111JKeH111R B mo6oM 1113 3Tl!IX cycraaoa 
np111ae,qer K orpaH1111./eH11110 cnoco6Hocr111 K yAJ1111HeH11110 
TKaHeiir ,qpymx cycraBOB. Ta Kiiie B3al!IMOCBR3aHHbte 
Ill 83al!IM03aBlllCl!/Mble OTHOWeHl!IR Ha3btBalOTCR «KnlO'leBb/Ml!I 
co6btTl!IRMl!I» - cnoco6HOCTb pa3r1116aTb 6e,qpo rpe6yer 
cnoco6Hocr111 pa3r1116aTb nanbf..jbt Hor, 111 Hao6opor. 

YD..1111Hett11e TKaHett nepe.LI HaLiaJIOM .LIBIDKe

Hl1H HBJIHeTCH 11aCTblO Harnett ecTeCTBeHHOtt 

CTpaTern:H .LlBIDKeHHH - HanpttMep, 6pOCOK 

Bcerna 6y.LieT HallHHaTbCH c 3aMaxa B npOTH

BOnOJIO)!(HYIO OT HaMelleHHOtt ue1111 CTOpOHy; 

BepT11KaJlbHbltt npbl)!(OK no.uroTaBJIHBaeTCH 

onycKaHtteM MaccbI Tena. Ka)!(lloe 113 3THX 

.UBH)l(eHHtt nocbIJiaeT 3HeprHJO B 3JiaCTH4Hbie 

TKaHH H O.UHOBpeMeHHO yc111111BaeT <PacuH

aJlbHYIO o60JI01IKY Mbirne11HbIX BOJIOKOH. 06e 

3TH .UBmKyI..Ime CHJibl nOBbirnaJOT 3cp<PeK

THBHOCTb COKpameHHH Mblrnl.l npH noMOI..llH 

ynpyrott 3Heprntt 0T.ua1111 (Mettee JaTpaTHO, 

11eM MbirneLIHOe COKpameHHe) H YCKOPHIOT 

nepe.ua11y CHJibl, C03.UaHHOtt COKpameHH

eM, 611aro.uapH npe.UHanpH)l(eHHIO. npe.UHa

npH)l(eHHe 11 ynpyraH Jarpy3Ka - Ba)!(Hbie 

CBOttCTBa CHCTeMbl 11e11oae11eCKOfO .LIBH)l(e

HHH, HBJIHIOI..llHeCH 11aCTblO UHKJia paCTH)l(e

HHH-COKpameHHH, OnHCaHHOfO OJia3eBl14eM 

(201 l) 11 KoM11 (201 l ). 

11cnOJib3YH CTPYKTYPHbltt no.uxo.u K cpacu11-

aJlbHOMY pe11113y, Mbl CTpeMHMCH nOMOllb Bbl

paBHHBaHHIO CKeJieTa KJil1eHTa nocpe.UCTBOM 

pery1111pOBKl1 D.JIHHbl H CB060.Ubl MHfKl1X TKa

Hett, c11e.uyH H.Liee TeHcerpttTH, on11cattttott 

B r11aBe I. OcHOBbIBaHCb Ha MO.UeJIH TeHcer

PHTH, Mbl TaIOKe XOTl1M MaKCHMH3HpOBaTb 

3<P<PeKTl1BHOCTb TeJia. no3TOMY Mb! Ha.ueeM

CH Harnett pa60T0tt no6y.UHTb KJIHeHTa «pac

c11a6HTbCH B D.JIHHY» 11 HattTl1 pacrn11peH11e 

BO BCett CBOett CTPYKTYPHOtt CHCTeMe. 3To 

Il03BOJIHT KOCTHM JlerLie «nJlaBaTb» B TKa

HHX, cnoco6cTBYH BbipaBHHBaHHIO cycTaBOB 

H <PYHKUHOHaJlbHOtt cnoco6HOCTH .UOCTHfaTb 

«KJIJOlleBbIX C06bITHtt», )'MeHbrnaH Mbirne11-

HOe HanpH)!(eH11e H H3HOC npH TpeHl1H. 

lI.ocTIDKeHHe OCHOBaHHOfO Ha TeHcerpHTH 

H.UeaJia «C6aJiaHCHpOBaHHOro pacrn11peHHH» 

(Maupin 2005) HMeeT 11 .upyrne npettMyme

crna, rnK11e KaK 06ecne11ett11e 6oJlee 3<P<PeK

THBHOtt KJieT01IHOtt <PYHKUl111 (Ingber 1998) 
11 .ua)l(e noMOI..llb B o6ecneLieHHl1 CTPYKTyp

HOtt OCHOBbl D.JIH 3MOU110HaJlbHOro 11 nc11xo-

11orn11ecKOfO 6aJiattca (Maupin 2005). 

lfreH11e TeJla - o6maH nocTypaJibHaH oueHKa, 

on11caHHaH B 3TOtt KHHre - 3TO O.UHOBpeMeH

HO Ha)'Ka 11 11CKYCCTBO. Y.T06bI Hapa60TaTb 

3TOT HaBbIK, noTpe6)'IOTCH BpeMH H npaKTHKa, 

n03TOMY np11Mepbl, KOTOpbie Mbl 3.LieCb pac

CMaTPl1BaeM - OTHOCl1TeJlbHO npoCTbl 11 no

HHTHbl. MbI peKoMeH.uyeM npaKT11KoBaTb KaK 

Ha61110.uaTeJibHbie HaBbIKM, TaK H np11ae.ueH

Hbltt HIDKe CJIOBapHbltt Janae, 1IT06bI OHH BO

llIJ111 B npl1Bbl1IKY. no Mepe Barnero pa3Bl1T1151, 

CK)'llHbie MHH)'Tbl B o6meCTBeHHbIX Mecrnx, 

rnKMx KaK 011epe.u11 HJil1 a3ponopTbI, npespa

rnTcH B 11a6opaTop1111 D.JIH .UaJibHettrnero pa3-

BHTHH BarnHX 3pHTeJibHbIX HaBbIKOB. 

B H.LieaJie, Ha Y.TeH11e TeJla .UOJI)l(HO TpaTl1Tb

CH JlHrnb HecKOJibKO MHHyT. BpH.u 1111 KTO-To, 

TeM 6oJlee 6y.U)'411 TOJibKO B HIDKHeM 6eJlbe, 

3aX01IeT CTOHTb .UOJibrne. nocTypaJibHbltt aHa-

11113 He HBJIHeTCH .LI11arH030M - 3TO HCT01IHHK 

BOnpocoB (a 11HOf.Lla H OTBeTOB!), KOTOpbltt 

.UOJI)!(eH conpOBO)!(llaTbCH npHKOCHOBeHHeM 

H/H1111 ll811)1(eHl1eM . 

-



l-fTemte Tena noKa)l(eT 0611acT11, KOTOpb1e 

Ka)l(yTCH «YKOpot.JeHHbIMl1» 111111 «Y.LIJil1HeH

HblMl1», 11 Hawa pa6oTa 3aKJIIOt.JaeTCH B TOM, 

t.JT06bI onpe.ueJil1Tb, CBH3aHO 1111 3TO c np11po

.UOH JIOKaJibHOH TKaHl1, C03.UaHO HanpH)l(eH11-

eM .UaJibWe no 1111H1111, HJil1 c KOMneHcau11etl 

.upyrotl npo611eMbl, pacnOJIO)l(eHHOH BbIWe 

111111 Hl1)1(e. 3To Bbl CMO)l(eTe npoBepl1Tb, KaK 

TOJlbKO Hat.JHeTe pa3pa6aTbIBaTb «11CTOp1110» 

Ha CTa.u1111 3 HIDKe - npo611eMbl, KOTOpbie 

H B~, CBH3aHbl, KaK t.JaCTb MexaH11t.JeCKOH 

uen11, HanpH)l(eH11eM, B03Hl1KWl1M no J111Hl111 

Cl1Jlbl TH)l(eCTl1, HJ111 HaTH)l(eH11eM AttaTOMl1-

t.JeCKOfO noe3.ua? 

Mh1 Ha.ueeMcH, t.JTO no Mepe npot.JTeH11H KH11-

r11 3Tl1 KOHUenu1111 CTaHyT noHHTHee, HO 

noMHl1Te, t.JTO .LIJIH Bawetl npaKTl1Kl1 cywecT

BYfOT 11 .upyrne 11CTOt.JHHKl1. 

Haw npoTOKOJI o6wetl nocTypaJibHOH oueH

Kl1 BKJIIOt.JaeT nHTb 3TanoB. 

1) OnumuTe cKeJieTHoe B3a11Mo.ueikTB11e. 

2) OueauTe KapTl1HY pacnpe.ue11eH11H MHrKMx 

TKaHeH, KOTOpaH C03.UaeT HJ111 y.uep)l(HBaeT 

naTTepH Ha MeCTe. 

3) Pa3pa6oTanTe crpaTemlO - CJIO)l(HTe 

11CTOPl1IO 0 TOM, KaK 11 not.JeM)' 3Tl1 3JieMeHTbl 

B3al1MOCBH3aHbl, 11 C03.UaHTe CTpaTer1110 Toro, 

B KaKOM nopMKe 6y.ueT BblCTpaHBaThCH pa6o

Ta c 3Tl1Ml1 3JieMeHTaMl1 . 

4) BMemaHTCCb - BbinOJIHl1Te CBOIO pa6o

TY (Ha npaKTl1Ke 3TO MO)l(eT 6bITb HeCKOJlbKO 

nporJia)l(l1BaHl1H, nOJlHOUeHHbIH ceaHC 111111 

.ua)l(e HeCKOJlbKO ceaHCOB), a 3aTeM ... 

5) OcMblCJIHTe - Koma 11106oe 113 BMewa

TeJibCTB 3aBepweHo, npoBemne noBTOPHYIO 

oueHKY 11 BHOBb OCMbICJ111Te CBOIO pa6oTy. 

3TO MO)l(HO c.ue11aTb naJibnaTOpHO 111111 no

npOCl1B KJil1eHTa BCTaTb 11 c.ue11aTb onpe.ue

JieHHOe .UBIDKeH11e. Y.uaJiocb 1111 B xo.ue pa-

LfreH11e rena 

6oTbI .uocT11t.Jb )l(eJiaeMoro 3<f>cf>eKrn? Ec1111 

.ua, TO KaKOH c11e.uy10w11t1 war? Ec1111 HeT, TO 

not.JeMy? BaM H~Ho 113MeHl1Tb CBOH no.uxo.u 

K 3TOH 0611aCTl1, 111111 eCTb .upyraH 0611aCTb, 

KOTOPYIO Tpe6yeTCH OCB060.U11Tb B nepBylO 

oqepe.uh? 

Cnoeapb no3111u.111&il 

lJ.1151 on11caHl1H Bcex 3Tl1X naTTepHOB HaM 

noTpe6yeTCH c110Bapb. HecMoTpH Ha To, t.JTO 

MHO)l(eCTBO no.uo6HblX CJIOBapetl 11CnOJib3y

eTCH B pa3Jil1t.JHbIX TepaneBTl1t.JeCKl1X npo

<t>ecc11Hx, .UOCTaTOt.JHO Bcero t.JeTblpex CJIOB: 

HaKJIOH, lbrn6, noBopoT 11 CMeIUeH11e. 

XoTH noHat.JaJIY OH MO)l(eT noKa3aThCH orpa

Hl1t.JeHHbIM 111111 HenOHHTHbIM, ec1111 HeMHO

ro rronpaKTl1KOBaTbCH, 3TOT CJIOBapb MO)l(

HO 11CnOJib30BaTb .LIJIH C03.UaHl1H 6bICTporo 

3CKl13a cTpyKTYPhI KJI11eHTa, HO OH TaIOKe 

no.uotl.ueT 11 .LIJIH caMoro .ueTaJibHOro Me)l(

cerMeHTapHoro aHaJil13a - B COt.JeTaHl111 co 

CTaH.UapTHbIMl1 on11caHl1HMl1 cnpaBa/ CJie

Ba, cnepe.u11/c3a.u11, Me.Ul1aJibHO/JiaTepaJib

HO, Hl1)1(e/BbIWe 11 T . .u. 

HcnOJib3YH noHHT11H HaKJIOH, l-brn6, no

BOPOT 11 CMeIUeH11e, MbI 1136eraeM np11Me

HeH11H HenOHHTHbIX JiaTl1HCKHX TepMl1HOB, 

KOTOpbie MOrYT 6bJTb CJ10)1(HbIMl1 .LIJIH BOC

np11HTl1H KJil1eHTOB, B 60JibWl1HCTBe CBOeM 

He B11a.ue10w11x Me.UHUl1HCKOH TepMl1HOJIOrl1-

etl . lvrneHTa MO)l(eT c611Tb c TOJIKY, ec1111 Bbl 

eMy CKa)l(eTe, t.JTO npl1t.Jl1HOH ero 601111 B cn11-

He HBJIHeTCH «rotoscoliosis» I' BMeCTO «Cep1111 

BpaweH11tl 11 113r1160B no3BOHOt.JHl1Ka». Ta

Kl1M o6pa30M, 11CnOJib3YH 06wy10 TepMl1H0-

11or1110, KOTOPYIO JierKO noHHTb 11HTYl1Tl1BHO, 

Mbl npe.uoTBpawaeM nOHBJieH11e «pa3Jil1t.Jl1H 

BO BJiaCTl1» Me)l(.lly HaMl1 11 KJil1eHTaMl1 - HO 

np11 3TOM JierKO MO)l(eM oxapaKTepH30BaTb 

naTTepHbl KJil1eHTa .upyr11M npaKTl1KaM 113 

caMbIX pa3HbIX 0611acTeH. 

TaK11e t.JacTo 11cnoJib3yeMbie npo<f>ecc110-

HaJibHb1e TepM11Hbl, KaK npoHaUl1H .LIJIH 

on11caHHH CTOn 111111 npoTpaKU11H nJiet.J, 

CKon1103 c pornu11ei1 no3BOHKOB. 

-



<DaC/..ivtanbHb1t1 penvtJ Wlfl crpyKTypHoro 6anaHca 

no CBOett npHpone HOCSIT HaCTOJibKO 06-

WHH xapaKTep, 'ITO nalOT MaJIO HHcpOpMa

UHH 0 KOHKpeTHbIX KOCTHbIX OTHOWeHHSIX, 

npencTaBJISIIOWHX co6ott CJIQ)l<HYIO COBO

KYOHOCTb cycrnsoB. HcnoJib3YSI HaKJioH, 

J13rn6, noBopoT H CMeweHHe Mbl MO)l(eM 

TO'IHO onHCaTb noJIO)l(eHHe Ka)l(HOH KOCTH 

OTHOCHTeJibHO cocenHett. 3To naeT HaM Ha

MHOfO 60JibWe HHcPOPM3UHH 0 TOM, 'ITO Ta

KOrO npOHCXOHHT c MSirKHMH TKaHSIMH, 'ITO 

OHM nponomKalOT nOLI.Llep)l(HB3Tb TOT HJIH 

HHOH naTTepH. «IlpoTpaKUHSI» MO)l(eT npH

BeCTH K CJIHWKOM o6o6weHHOMY npOTOKO

Jiy, KOTOpbIH, XO'leTCSI HaneSITbCSI, cpa6oTa

eT; «HaKJIOH JIOnaTKH Bnepen B CO'leTaHHH c 

JiaTepaJibHbIM BpaweHHeM nJie'leBOH KOCHf» 

BeneT K 6011ee TO'IHOMY BblCB060)l(lleHHIO 

MSirKHX TKaHett. 

HcnoJih30BaH11e cooTHoweHHtt B BaweM 

on11caHHH - 3TO xopowasi npHBbIYKa, KO

Topy10 CTOHT YCBOHTb c caMOfO Ha'laJia. JI10-

6y10 KOCTb HJIH KOCTHbIH OpHeHTHp MO)l(HO 

npO'IHTaTb «OTHOCHTeJibHO» JII06oi1 npyroti 

CTPYKTYPhI - MbI HOJI)l(HbI 6hITb ysepeHhI, 

'ITO TO'IHO onpeneJIHJIH TO, 'ITO onHCbIBaeM. 

Hanp11Mep, onHott 113 HaH6oJiee pacnpo

CTpatteHHbIX 30H, Bbl3bIB310WHX nyTaHHUy, 

SIBJISieTCH o6JiaCTb nJie'la. nocKOJibKY nJie'IO 

COCTOHT H3 psina cycTaBOB, Mbl MO)l(eM 6bITb 

6oJiee TOYHbIMH, ec1111 nonpo6Ho on11weM, 

'ITO HMeeM B BHHY - nJie'leBylO KOCTb OTHO

CHTeJibHO JionaTKH (T. e . nJie'leBOH cycrnB) 

HJIH nJie'leBylO KOCTb OTHOCHTeJibHO rpynHOH 

KJieTKH (T. e. OTHOWeHHe nJie'leBOH KOCTH 

11 rpynHoro oTnena no3BOHOYHHKa). Ka)l(lloe 

113 3THX on11caHHH a6COJIIOTHO nonyCTHMO 

H Ka)l(lloe MO)l(eT HMeTb pa3HOe npOYTeHHe. 

Bee 3TO MO)l(eT noKa3aTbCH oYeHb npocTbIM, 

HO Mbl JierKO MOrJIH 6bITb «noBepttyTbl Jia

TepaJibHO» B nepBOM CJiyYae H «nosepHyTbl 

naTepaJibHO» BO BTopoM CJiyYae. HcnoJib30-

BaHHe YeTKHX OpHeHTHPOB HJIH on11caHHH 

B33HMOOTHOWeHHH n03BOJIHeT HaM noHSITb, 

KaKHe cycTaBbl B33HMonei1CTBYIOT H KaKHe 

TKaHH MoryT 6bITb BOBJie'leHbl - 33HHHH 

neJibTOBHHHaH, nonocTHaH, MaJiaH KpyrnaH 

Mblllillbl (JiaTepaJibHbie pOTaTOpbl nJieYe

BOfO cycrnBa) B nepsoM CJiyYae, 6011brnaH 

rpynHaH H WHPOYatiwaH MbIWUa cnHHbl -

BO BTOpOM (MeHHaJibHbie pOTaTOpbl, nepece

K3IOWHe H nJieYeBOH, H JionaTO'IHO-rpynHoti 

cycTaBbI). 

1. Om1caH1>1e 

HaK110H 

HaKJioH npencrnBmieT co6oi1 OTKJIOHeH11e OT 

sepTHKaJihttoro BbipaBHHBaHHSI . OH onpe

nenHeTcH no sepxywKe CTPYKTYPhI 11 no Ha

npas11ett1110 HBH)l(eH11si: sneso, BnpaBo, sne

pen, Ha3an. B Ka'leCTBe npHMepoB MO)l(HO 

npHBeCTH H3KJIOH fOJIOBbl BnpaBO, H3KJIOH 

rpynttoti KJieTKH BJieBo, HaKJIOH Ta3a sne

pen 11 T. n . KaK BHHHO Ha P11c . 3.2, «HaKJioH 

BnpaBo nJieYesoro nosica» nonpa3yMeBaeT, 

'ITO neBoe nJieYo KJIHettTa BbIWe, a npasoe -

HH)l(e, TaKHM o6pa30M BepXHSISI '13CTb nJieYe

BOfO nosica HaKJiottsieTcH BnpaBo. 

Ec1111, KaK 3TO YacTo 6brnaeT BHHHO, Ta3 Ha

KJIOHeH B CTOpoHy, HanpttMep, BJieBO (nesoe 

Pfllc. 3.2. 8 3TOU HapO'l/llTO npeyeenfll'leHHOU no3e Bbl MO)l(eTe 
'leTKO yBfllt1eTb HaKnoH rpyt1Hoiil KneTK/11 enpaeo fll HaKnoH 
ronoBbl eneeo. 

-



6e.upo HmKe, PHc. 3.2), no.sicHW-IHbIH orneJI 

no3BOHO'-IHHKa o6bI'-IHO crH6aeTCH BnpaBO, 

'-IT06bI coxpaHHTb OCTaJibHYIO '-laCTb TeJia 

B BepTHKaJibHOM nOJIO)l(eHHH - no aHaJIOfHH 

c .uepeBoM, pacTylliHM Ha xoJIMe. Tor.ua 3TO 

MO)l(HO onHCaTb KaK «H3rH6 BnpaBO no.sic

HH'-IHOfO OT.UeJia n03BOHO'-IHHKa», T. K. Bepx

HHH no3BOHOK (Ll) HaKJIOHeH BnpaBO OTHO

CMTeJibHO HM)l(Hero (LS) . 

"'13rn6 
H3rH6bI npoHcxo.u.siT TOJibKO B no3BOHO'-l

HHKe, H TepMHH «H3rH6» HCnOJib3yeTCH .uJIH 

COKpallieHMH on11caHI1H cepHl1 HaKJIOHOB 

B no3BOHKax. Mb1 onpe.ueJI.sieM HanpaBJieHHe 

H3r116a, HCXOM 113 Toro, KY.Ua HanpaBJieHa 

Bepw11Ha 113rn6a. EcJIH MbI nocMOTPHM Ha 

PHc. 3.3, TO YBMMM, '-ITO 113rn6 BnpaBo no

HCHH'-IHoro OT.UeJia no3BOHO'-IHI1Ka Ha caMOM 

.ueJie npe.ucrnBJIHeT co6oi1 nporpecc11py10-

wy10 cep1110 HaKJIOHOB O.UHOfO no3BOHKa Ha.a 

.upyrnM. 

noeopoT 
Bee noBopoTbI npo11cxo.u.s1T no BepTMKaJib

HOH OCH (np11 YCJIOBHI1, '-ITO TeJIO paccMa

TpMBaeTCH B aHaTOMH'-leCKOM nOJIO)l(eH1111), 

11 MbI onpe.ueJI.sieM noeopoT no HanpaeJie

HHIO, B KOTOpOM nepe.UHHH '-laCTb onMCbIBa

eMOH CTPYKTYPbl .UBM)l(eTCH OTHOCMTeJibHO 

KaKOH-JII160 .upyroH '-laCTH. npowe fOBOpH, 

eCJIH Bbl nocMOTPMTe HaJieBO, Bawa fOJIOBa 

P111c. 3.3. /lf3r1116 anpaao noRcHw1Horo or.aena no3BOHO'IH"1Ka, 
noKa3blBa/OIJ.(llltit COOTHOWeH111e O,QHOro no3BOHKa c ,apyrnM. 

L/reHvie rena 

noBepHyTa HaJieBO OTHOCHTeJibHO Baw11x 

HOr. Y.uep)l(MBaHTe HOCH CTOnbI HanpaBJieH

HbIMM B O.UHY CTOpoHy, HO noeepHMTe Ta3 

Bnpaeo. Tenepb Ta3 noBepHyT enpaBO OTHO

CMTeJibHO CTOn, a rpy.uHaH KJieTKa noBepHy

Ta BJieBO OTHOCMTeJibHO Ta3a. noTpaTbTe Ha 

3TO HeMHOro BpeMeHM, eCJIH noHa'-laJIY B03-

HMKaeT nyTaHMUa; B03Harpa)l(.QeHMeM CTa

HYT TO'-IHbie CTpaTerHM Jie'-leHHH, .ual0ll111e 

ycTOH'-IHBbie pe3yJibTaTbl. 

B napHbIX CTPYKTypax, TaKMX KaK J1J1e'-le

Bb1e 11Jll1 6e.upeHHbie KOCTI1, Mbl MO)l(eM 

OnHCbIBaTb Me.UMaJibHbIH (BHYTPb) HJII1 Jia

TepaJibHbIH (Hap~) noeopOT (P11c. 3.4). 
Harrp11Mep, 6oJibWMHCTBO apTMCTOB 6aJieTa 

pa60TalOT Ha.a JiaTepaJibHbIM BpaweHMeM 6e

.upeHHOH KOCTM B Ta3o6e.upeHHOM cycrnee. 

A MHOrne 60.u116HJI.Uepbl nOK33bIB3IOT Me.u11-

3JlbHOe BpaweHMe JionaTKH. 

llJIH 113MepeHI1H OTKJIOHeHHH OT BepTHKaJlb

HOH OCH o6bI'-IHO HCITOJib3YIOT OTBeCHbie JIH

HI111 MJIH ceTKY. XoTH, O'-leBH.UHO, noJie3HO 

onpe.ueJIHTb 6oJiee Harp~eHHYIO Hory, rn

KOH aHaJII13 pe.uKo 3<P<PeKTMBeH .uJIH orr11ca

HMH KOHKpeTHbIX Me)l(CerMeHTHbIX OTHOWe-

P111c. 3.4. Kn111eHT ,aeM0Hcrp111pyer narepanbHOe apa11.1eH111e 
Hllf)l(HlllX KOHe'IHOCTetit. 

-



<!Jaet . .JV1a!7bHbti:i penMJ .Qnfl apyKT1JpHoro 6anaHca 

HHH, 11 no11Y1.JeHHb1e TaKHM o6pa3oM llaHHbie 

pellKO MO)l(HO npeo6pa30BaTb B lleHCTBYIO

lllYIO CTpaTerHIO llJl.H M.HfKHX TKattetf. 

CMew,eH111e 
TepMHH «CMemeHHe» 11cno11bJyeTc.H llJlH 

on11catt11.H nepeMemeHHH uettTpa T.H)l(eCTH 

OllHOH Y:aCTH TeJla OTHOCHTeJlbHO llpyrotf. 

Hanp11Mep, Ha P11c. 3.5, MbI MO)l(eM Y:eT

KO YBHlleTb, '-ITO ueHTP T.H)l(eCTH rpyllHOH 

KJleTKH CMemeH Bnpaao OTHOCHTeJlbHO Ta3a 

(TO'-IHO TaK )l(e MO)l(HO CKa3aTb, '-ITO Ta3 CMe

meH BJleBo OTHOCHTeJlbHO rpyllHOH KJleTKH). 

.Ll11H TOfO, '-IT06bI npOH30WJIO CMememie, 

B llPYrHX CTPYKTypax llOJI)l(Hbl npOH30HTH 

HaKJlOH HJlH H3rn6 (3Ta )l(eHlUHHa lleMOH

CTpHpyeT H3rn6 BJleBO CHH3y H JaTeM H3rn6 

BnpaBO B aepxHetf Y:aCTH no.HCHH'-IHOfO OT

lleJla llJI.H llOCTH)l(eHH.H TaKOfO cymecTBeH

HOfO CMeIUeHHH). Korna Ta3 CMelUeH Bnepell 

Puc. 3.5. KnueHr .aeMOHcrpupyer cMeu.ieHue rpy.aHoro 
or.aena anpaao. 

OTHOCHTeJibHO CTOn - '-laCTa.H nocTypaJib

Ha.H OWH6Ka - 06.HJaTeJlbHO 6ylleT HaKJlOH 

anepen 60J1bWe6epuOBOH HJIH 6ellpeHHOH 

KOCTH, JIH6o 06e11x. 

2. Ou,eHKa COOTHOWeHMSI MSlrKMX 
TKaHelil 

Tenepb, Korna y Hae ecTb c11oaapHbIH Janae 

llJl.H on11caHH.H nOJlO)l(eHH.H CKeJieTa, HaM 

H~HO onpelleJlHTb, KaKHe M.HfKHe TKaHH 

BOBJleY:eHbl B naTTepH. Hae HHTepecylOT co

OTHOWeHH.H M.HfKHX TKaHeH COCellHHX 0611a

CTetf, KOTOpbie Mbl 6ylleM OCB060)l(.llaTb llJl.H 

6aJiaHCHPOBaHH.H BCero naTTepHa. 

Hanp11Mep, Ha P11c . 3.6 (a) MbI MO)l(eM ya11-

lleTh YMepeHHOe CMemeHHe Ta3a BJleBO OTHO

CHTeJlbHO CTOn . 3aTeM rpyllHa.H KJleTKa CMe

meHa Bnpaao (KaK OTHOCHTeJibHO Ta3a, TaK 

H OTHOCHTeJibHO cpellHHHOH JlHHHH), a fOJlO

Ba CMemaeTC.H o6paTHO BJleBO OTHOCHTeJlbHO 

ee rpyllHOH KJleTKH, TeM caMbIM OKa3bIBa.HCb 

B HetfTpaJibHOM noJlO)l(eHHH OTHOCHTeJib

HO Ta3a. Xorn Ha <P0Torpa<P1111 roJioBa 11 Ta3 

npaKTH'-leCKH BblpOBHeHbl llPYf OTHOCH

TeJibHO llpyra, ec1111 MbI aepHeM ee rpyllHYIO 

KJleTKY o6paTHO B nOJlO)l(eHHe Hall Ta30M, ee 

fOJIOBa OKa)l(eTC.H llOCTaTO'-IHO CHJlbHO CMe

meHHOH BJleBO. Hawa pa6oTa llOJDKHa 6bITb 

CcPOKYCHpOBaHa Ha TOM, '-IT06bI OCTOpO)l(HO 

BepHyTb ee rpyllHYIO KJleTKY o6paTHO BJleBO 

TaK, '-IT06bI OHa OKa3aJiaCb no ueHTPY Hall 

Ta30M, npH 3TOM CMeIUaH ee fOJlOBY BnpaBO 

OTHOCHTeJibHO rpyllHOH KJleTKH, - Bee 3TO 

c ueJlblO 0611erY:eHH.H BbipaBHHBaHH.H OTHO

CHTeJlbHO BepTHKaJibHOH OCH Hall CTonaMH. 

P11c. 3.6 (6) 1111JI10cTp11pyeT cep1110 cMeme

HHH Bnepell: Ta3a OTHOCHTeJibHO CTOn, rpyll

HOH KJleTKH OTHOCHTeJlbHO Ta3a H, HaKOHeu, 

fOJlOBbl OTHOCHTeJlbHO rpyllHOfO orne11a . .Lle

<t>opMaUHH M.HfKHX TKaHetf Me)l(.lly Ka)l(.llblM 

113 3THX Yl.JaCTKOB llOJDKHa 6bITb ycTpaHeHa 

no oY:epellH, Y:epe3 nollbeM TKaHH cnepellH 

H onycKaHHe ee C3allH. 

P11c. 3.6 (B) lleMOHCTp11pyeT cep1110 Ha

KJlOHoa: Ta3a - BJleBO, a rpyllHOH KJleT-

-



l/reHflte rena 

Pfllc. 3.6 (a, 6, s). 3Aecb Mbl Ha6moAaeM TP/11 npeysenfll'1eHHblX noerypanbHblX narrepHa, 
no3sonR10Uj/llX nerl./e ys11AeTb cKeneTHble s3a11MoorHoweH11R. 

KH - snpaso. CJie11yeT noMHl1Tb, lffO Ba)f(

HO HMeHHO 113MeHeH11e yrna Me)f(.lly 3Tl1MH 

llBYM51 OTlleJiaM11. QqepTaHl151 noKa3bIBalOT, 

KaK B3al1MOOTHOWeH11e oueH11BaeTC5I, 11C

X01151 113 OTHOCl1TeJibHOfO yrna pa3HOCTl1, a 

He OT rop1130HTaJI11 . MbI np11H11MaeM 3TOT 

yroJI K cseneH1110, npe)f(.lle l.JeM 11cnpas-

11.s1Tb npo6JieMbl B JieBOH Hore , l.JTO MO)f(eT 

cnoco6cTBOBaTb 6aJiaHC11pOBKe Ta3a , HO 

C031laTb 60JibWl1H HaKJIOH ( OTHOCl1TeJibHO 

noJia) ero rpyllHOH KJieTKl1, TaKOH, l.JTO 3Tl1 

TKaHH cnpasa Hl1)f(e rpy.llHOH KJieTKl1 6y11yT 

B3bIBaTb K KoppeKUl111 . B TO BpeM.sI, KaK ero 

we.s1 BblfJI511ll1T Heti:TpaJibHOH, CB513aHHa51 c 

HaKJIOHeHHOH BnpaBO rpyllHOH KJieTKOH, 

OHa llOJI)f(Ha 6bITb HaKJIOHeHa BJieBO, l.JT06bI 

fOJIOBa 11 rna3a OKa3aJil1Cb B ropl130HTaJib

HOM noJIO)f(eHl111 . 

EcJI11 HaKJioH rpy11Hoti: KJienrn yMeHbwaeTc.sI, 

M51fKl1e TKaHl1 Ha JieBOH CTOpOHe we11 noTpe-

6ylOT conyTcrny10mero yllJI11HeH11.s1, 11Hal.Je 

rna3a 6y11yT HaKJIOHeHbl , 11 KJil1eHT, CKOpee 

Bcero, «OTTOprHeT» Jiel.JeH11e , He CYMeB l1H

Terp11poBaTb 113MeHeH11.s1 B ocaHKe . 

Tenepb cTaHoB11Tc.s1 oqes1111HbIM, l.JTO, He

CMOTPH Ha Ka~my10c.s1 CJIO)f(HOCTb, Heo6xo-

1111MO, lff06bI Mbl l.Jl1TaJil1 TeJio OTHOCHTeJibHO 

Hero caMoro, a He TOJibKO no HeKoeMy reo

MeTp11qecK0My wa6JIOHY 11Jll1 OCHOBaHHOMy 

Ha rpaBl1TaUl111 1111eany. 3Tl1 06m11e nOH51-

Tl151 6YllYT KOHKpeTl1311pOBaHbl np11 no11po6-

HOM paCCMOTpeHHl1 Ka)f(.llOH l.JaCTl1 TeJia, KaK 

B KJIIOl.JeBOM nOHl1MaHl111 HaKJIOHa Ta3a , 06-

Cy)l(.llaeMOM B fJiaBe 6. 

lfro6bI onpe11eJil1Tb TKaHl1, KOTOpbie OKa-

3aJil1Cb 3aTpOHYTbI , cnpoc11Te ce6.s1 : «KaK11e 

.llBe KOCTl1 CMeCTHJll1Cb 6JIH)f(e llPYT K 11py

ry 11 KaKa.sI TKaHb HaXOlll1TC51 Me)f(.lly HHMl1?» 

3aTeM Bbl MO)f(eTe 1106aBl1Tb 60JibWe 11ern

Jieti: , TaKl1X KaK pa3Jil1l.JHbie ypoBHl1 rny611Hbl 

11 <Pacu11aJibHbie B3al1MOOTHOWeHl151, BKJIIO

qa51 11 TO, KaKa.sI Jil1Hl151 11Jll1 Jil1Hl111 AttaTO

Ml1l.JeCKl1X noe31l0B MOfYT npOX01111Tb qepe3 

3TY o6JiaCTb. 3Tl1 Kl1HeTl1l.JeCKJie uen11 MOfYT 

OKa3aTbC51 Ba)f(Hbl B TOM CJiyqae, eCJil1 Mbl He 

noJiyqaeM )f(eJiaeMoe Bb1cso60)1(.lleH11e 11 yn

JI11HeH11e TOH o6JiaCTl1, c KOTOpoti: pa6orneM 

JIOKaJibHO. Torna Hawe BH11MaH11e MO)f(eT .. 



ct>aci_ivianbHbti1 penvi3 ,anfl apyKTypHoro 6anaHca 

nOHTl1 ewe lla.JlbWe, 11en011b3YH KapTy Ml10-

cpaeu11aJibHblX Mep111111aHOB B KaYeCTBe op11-

eHT11pa. 

HaM TaIOKe e11e11yeT npoT11BoeTOHTb 11eKy

weH1110 HaBH3aTb eBoe B1111eH11e npaBl111b

HOH 00311U1111 111111 Toro, YTO npaBl111bHO. 

Hao6opoT, Mbl 11011)1(Hbl nonblTaTbeH yB11-

11eTb 11Hll11B1111Ya.JlbHOeTb KJil1eHTa: paeeMO

TpeTb, B YeM OH OTKJIOHl111CH - B pe3y11bTaTe 

TpaBMbI, OTHOWeHl151 111111 Boen11TaHMH - OT 

nepBoHaYaJibHoro 3aMb1e11a Eora, np11po

llbl 111111 reHOB (Bb16ep11Te eaMl1 TO, YTO BaM 

61111)1(e). 11 3TO np11Bo1111T Hae K e11e11y10weMy 

3Tany. 

3. Pa3pa6oTKa CTpaTenu1 

lfro yBe110 KJil1eHTa OT eBOeH 1111eaJibHOH 

cpopMbI? KaK11e eo6bITl1H ecpopM11poBan11 

ero? KaK11e np11BblYKl1 OH np1106pe11 111111 

KaK11e KOMneHeau1111 pa3Bl111, YTO B eOBO

KYOHOeTl1 3TO np11Be110 K TaKOH cpopMe, KaK 

eet1Yae? l111aJiee, KaK Bee 3Tl1 npo611eMb1 B3a-

11MOeBH3aHbI? CBH3atto 1111 eMeweH11e Bnepe11 

ero 11eBoro n11eYa e Me1111aJibHbIM HaKJioHoM 

npaBOH nHTOYHOH KOeT11? MO)l(HO 1111 npo

e11e1111Tb naneptt no ero Te11y? npoxo1111T 1111 

OH Yepe3 KaK11e-111160 1111tt1111 AHaTOM11Ye

eK11x noe3.llOB? 

YMeH11e B1111eTb, KaK KOMnetteau1111 npoxo

llHT Yepe3 Te110, - 3TO HaBblK, 111151 pa3Bl1-

Tl1H KOTOporo Tpe6yIOTCH BpeMH 11 npaKTl1-

Ka . Y.eM paHbWe Bbl HaYHeTe BbieTpa11BaTb 

11eTop1110 BOKpyr eep1111 113MeHeHHbIX B3a11-

MOOTHOWeHl1H B Te11e, TeM 6011bwe 3TO 6y

.ueT noMOraTb BaM B BbI6ope 3cpcpeKTl1BHblX 

eTpaTernH 11eYeH11~. Y.eM llaJibWe Bbl eMO

)l(eTe paeKpyTl1Tb uenOYKY eo6bITl1H, TeM 

11yYWe Bbl eMO)l(eTe OT.lle1111Tb nepBl1YHbie 

B111151Hl151 OT BTOp11YHblX 11 TeM 6011ee 3cp

cpeKT11BHbIM 6y11eT Barne 11eYeH11e. 

Ee1111 paeeMaTp11BaTb eKe11eTHb1e eooTHowe

Hl1H 11 B3al1MOOTHOWeHl151 MHrKl1X TKaHeH, 

YTO eoe1111Hl1T Bee 3Tl1 311eMeHTbl B e1111Hy10 

11eTop1110? 3TOT war npe1111araeT BaM yB11-

.ueTb BelO ue11oeTHYIO cpopMy Ye110BeYeeKOH 

eTpyKTYPbl, Korna Bbl HaY11HaeTe pa3pa6a

TbIBaTb eTpaTernIO BbIXO.lla 113 00110)1(eHl151. 

KotteYHO, )1(113Hb e1111WKOM ll1111HHa 11 3any

TaHHa, 11 He Ka)l(JlaH KOMnetteau11H, KOTOPYIO 

Bbl yB111111Te y KJI11eHTa, y11H)l(eTeH B paMKl1 

011ttot1 11cTop1111. Ho 3TOT Kpat1tte no11e3-

Hb1t1, XOTb 11 HeeK011bKO ey6beKTl1BHbIH war 

003B01111T BaM eo311aTb CTOHHTHYIO 11 noe11e

llOBaTel1bHYIO eTpaTernIO, yYl1TbIBalOlllYIO 

KOHKpeTHbIH naTTepH, KOTOpbIH npe11ernB-

11HeT KJil1eHT. 

4. BMewaTenbcreo 

C11e11yt1Te eBOeH eTpaTer1111 B npaKTl1YeeKOH 

pa6oTe e yllJ111Hett11eM 11 BbICB06o)l(JleH11eM 

TKaHl1, 11en011b3YH MeTO.Ubl, eoeTaB11HIOW11e 

oeHOBHYIO yaeTb 3TOH KHl1rl1. 011HaKo noM

Hl1Te, YTO 3TO He eo6patt11e TeXH11K, a, eKO

pee, Ko1111eKUl1H HaMepeH11t1. Ka)l(Jloe .uB11-

)l(eH11e on11ebIBaeTeH, KaK ee1111 6bl OHO 6bIJIO 

KOHKpeTHbIM, TOYHbIM 11 6e3ye110BHbIM. 

B net1eTB11Te11bHOeT11, eK011bKO eyweeTByeT 

npaKT11KYIOll111X eneu11aJ111eTOB - eT011bKO 

11 Bap11au11t1, 11 Ka)l(JlaH 113 Hl1X noTpe6yeT 

a11anTau1111 np11MeH11Tel1bHO K aHaTOMl111, 

T11ny TKaHl1, ypOBHIO 601111, 3MOUl10HaJibHO

MY eoeTOHHl1IO 11 cpl1311YeeKOH oeo3HaHHO

eTl1 Bawero KJI11eHTa. 

HoB11YoK 6y11eT owywaTb ee6H 6e3onaeHee, 

11MeH Ha pyKax pyK0Bo11eTBO e on11eaH11HM11; 

6011ee onbITHbie eneu11aJ111eTbl no pa6oTe 

e Te110M MOryT OTnpaBl1TbeH Ha 11ee11e110Ba

Hl1e HOBbIX Tepp11Top11t1, 11en011b3YH on11ea

Hl1H npoeTO B KaYeeTBe wa6110HOB ll1151 MHO

roo6pa31151 no11xo110B. 

Mb1 noeTOHHHO 11eno11b3yeM Ha3BaH11H 

MblWU B TeKeTe, YT06bl o603HaYl1Tb MeeTa 

np11MeHeH11H TeXHl1K. no)l(aJiyHeTa, np11Ml1-

Te KaK 11011)1(HOe , YTO B Ka)l(JlOM KOHKpeTHOM 

e11yYae, Ha3bIBaH MbIWUy, Mbl no11pa3yMeBa

eM eaMy MblWUY 11 Bee ee OKp~eH11e, rny-

611HHbIH e110H 11 eonyTeTByIOlllYIO cpaeu1110. 

TaK11M o6pa3oM, Ha3BaH11H MbIWU 11rpa10T 

311eeb p011b «OOYTOBblX 11HlleKeOB» ll1151 o6o-

3HaYeHl151 Tex 111111 11HbIX 0611aeTet1 M11ocpae

u1111. 



5. OcMb1c11eHHe 

nocJie JII060ti: nOCJie.LlOBaTeJibHOCTH BMe

waTeJibCTB - 0Tpa60TKH TeXHHK, cepHH 

llBH)l(eHHH B paMKax O.UHOfO ceaHca HJIH He

CKOJibKHX - BaM He06XO.UHMO 6y.ueT nepe

OCMblCJIHTb BbinOJIHeHHYIO pa6oTy. nycTb 

KJIHeHT BCTaHeT, nO.LlBHraeTCH H nOHCCJie.LlyeT 

llBIDKeHHe B KOHKpeTHOH o6JiaCTH, noKa Bbl 

'-leCTHO oueHHBaeTe, eCTb JIH KaKHe-TO H3-

MeHeHH51. 3TOT war )l(l13HeHHO Ba)l(eH llJ151 

cPOPMHpOBaHHH H cosepweHCTBOBaHHH Ha

WHX HaBblKOB, a TaK)l(e llJ151 onpe.LleJieHHH 

30H, c KOTOpb!MH He06XO.LlHMO nopa6oTaTb 

BO BpeMH CJie.LlylOWeti: nocJie.LlOBaTeJibHOCTH 

BMewaTeJibCTB. 

OH TaK)l(e HBJIHeTcH nepe.LlblWKoti: llJIH 

KJIHeHTa, .LlaBaH eMy B03MO)l(HOCTb 3aHOBO 

OWYTHTb npopa60TaHHYIO o6JiaCTb, cpaB

HHTb ee C .Llpyroti: CTOpOHOH TeJia HJIH npo

CTO .LlaTb JII06yio o6paTHYIO CB513b, KOTOPYIO 

OH CO'-ITfa HY)l(HblM . B ueJioM, 11 caM npa

KTHKy10w11ti: Heocj::lHT, H HOBblH KJIHeHT Bbl

Hrpb!BalOT OT 6oJiee '-laCTblX nepeoueHoK. 

no Mepe TOfO, KaK Bbl Ha611paeTeCb OnbITa 

HJIH pa6orneTe c 6oJiee «o6pa3oBaHHblMM» 

KJIHeHTaMH, BaWH nepeoueHKH 6y.LlyT npo

HCXOllHTb pe)l(e. 

npou.ecc 4TeH~SI Tena 

0'-leHb Yll06HO CMOTpeTb Ha cPOTOrpacj::lHH 

B KHHre H OTpa6aTbIBaTb HOBblH CJIOBapHblH 

Janae Ha CJIY'-!aHHblX npOXO)l(MX, HO npH.LleT 

speMH, Korna BaM MO)l(eT noHa.Ll06HTbC51 co

sepWHTb CKa'-IOK (eCJIH 3TO ewe He 51BJI51eT

C51 npHBbl'-IHOM YaCTblO saweti: npaKTHKH) 

11 nocTaBHTb nepe.Ll c96oti sawero KJIHeHTa 

B HH)l(HeM 6eJibe. 3TO MO)l(eT CMYTHTb KaK 

KJIHeHTa, TaK 11 caMoro cneuHaJIHCTa, 11 y Hae 

eCTb HeCKOJibKO npellJIO)l(eHHH no nOBOllY 

Toro, KaK C.LleJiaTb npouecc KaK MO)l(HO 6oJiee 

ecTeCTBeHHblM H yBJieKaTeJibHbIM. 

I) BocnoJib3YHTecb 3epKaJIOM B noJIHblti: 

pocT 11 BcTaHbTe pH.LlOM 11 t.tYTb no3a.LlH 

Bawero KJIHeHTa TaK, 4T06bl Bbl o6a CMO

TpeJIH Ha OTpa)l(eHHe. 3To CTaBHT Bae «Ha 

L/reH11e rena 

OllHY CTOPOHY» c KJIHeHTOM H He BOC

npHHHMaeTCH TaK KOHcPPOHTaUHOHHO, 

KaK Korna Bbl CTOHTe HanpOTHB KJIHeH

Ta 11 .LleJiaeTe noMeTKH (HJIH, X)l)Ke, ocy

)l(.Llaiow11e KOMMeHTapHH). CTOH BMeCTe 

c KJIHeHTOM, Bbl TeM caMblM nO.Llt.tepKHe

Te, '-ITO 3TO 6y.LleT COBMeCTHblH npouecc; 

Bbl BMeCTe MO)l(eTe BH.LleTb, oueHHBaTb 

H 3KCnepHMeHTHpOBaTb c OTpa)l(eHHeM 

B 3epKaJie. 3To C03.LlaeT 803MO)l(HOCTb 06-

CY.UHTb ueJIH TepanHH, '-ITO KJIHeHTY Hpa

BHTCH HJIM He HpaBHTCH Bero TeJie, H ero 

Ha.Lle)l(.Llbl Ha pe3yJibTaTbl pa60Tb1. 

EcJIH y sac HeT .LlOCTyna K 3epKaJiy, Bbl 

MO)l(eTe C.LleJiaTb UHcPPOBble cPOTOrpacj::lHH 

KJIMeHTa H o6cyllHTb HX. Torna H TepaneBT, 

H KJIHeHT CMOfYT npoaHaJIH3HpOBaTb TO, 

t.tTO B03MO)l(HO yBH.LleTb. 

EcJIH Bbl 11cnOJib3yeTe <P0Torpacj::l1111, o6H-

3aTeJibHO YllaJIHTe Hx HJIH xpaHHTe TOJibKO 

c pa3peweHH51 KJIHeHTa, llJ151 IlO.Ll06HblX 3a

n11ceti: B saweti: cTpaHe MoryT 6bITb npe.Ll

ycMoTpeHbl cneUHaJibHble Tpe6oBaHH51 -

nO)l(aJIYHCTa, y6e.LlHTeCb, '-ITO Bbl 3HaKOMbl 

C HHMM. 

2) 06paTMTe BHHMaHHe Ha CBOe nepsoe 

BneYaTJieHHe, T. K. B HeM MO)l(eT CO.Llep

)l(aTbCH MHOro TOHKOCTeti. MHoroe 113 

3TOfO Bbl, B03MO)l(H0, He OC03HaeTe HJIH 

He MO)l(eTe Bbipa3HTb CJIOBaMH, HO YaCTO 

3TO nepsoe BneYaTJieHHe MO)l(eT 6bITb 

ot.teHb ueHHblM (nOCKOJlbKY y Hae llJIHH

HaH 3BOJIIOUHOHHaH 11cTop11H .Lleti:cT

BHti: Ha OCHOBe nepsoro BneYaTJieHHH). 

3Ty HHcj::lopMaUHIO Mbl He BblCKa3bIBaeM 

BCJiyx, HO Mbl OTMeYaeM ee llJIH llaJibHeti:

wero HCnOJib30BaHH51, T. K. nOTOM OHa 

HaM MO)l(eT npHfOllMTbC51. 3To MO)l(eT 

6bITb '-ITO-TO cPH3Ht.teCKOe, 3MOUHOHaJib

HOe HJIH TPYllHO yJIOBHMoe; 3TO sawe 

BneYaTJieHHe, KaKOH 6bI acneKT KJIHeHTa 

HH npHBJieK sawe BHHMaHHe. 3TO MO)l(eT 

.LlaTb HaM nOHHMaHHe CYWHOCTH YeJIOBe

Ka, K KOTOpoti: Mb! MO)l(eM o6pawaTbC51 

B xo.Lle JieYeHHH. Cepbe3Hbiti: xapaKTep, 

HrpHBOCTb, HanpH)l(eHHOCTb - see 3TO 

-



<1>aet . .i111anbHb1i1 penvt3 ,anfl crpyKrypHoro 6anaHca 

MO)l(eT eTaTb HaWHM none3HbIM COI03-

HHKOM, KOr.ua .ueno .LIOH.LieT .LIO BbinOnHe

HHH KaKOH-TO npopa60TKH. (11 , Hao6o

poT, HeKOTOpbIMH acneKTaMH xapaKTepa 

KJIHeHTa npH.LieTeH ynpaBnHTb, '-:IT06bI 

cocpe.LIOTO'-:IHTbeH Ha pa6oTe.) 

3) 0TMeTbTe (H 03BYLfbTe Bcnyx) no Kpai1-

Hei1 Mepe TpH nonO)l(HTenbHbIX aeneKTa 

Bawero KJIHeHTa, npe)l(.lle '-:leM nepei1TH 

K .ueTaJibHOMY '-ITeHHIO Tena. Mb1 )l(HBeM 

B o6weeTBe, r.ue TaK MHOro BpeMeHH, 

3HeprHH H peKJiaMbl noCBHwaeTCH TOMy, 

'-:IT06bI yKa3aTb HaM Ha HaWH OWH6KH 

H Ha HeCOOTBeTCTBHe Hawetl )l(H3HH 06-

nO)l(KaM rJIHHUeBbIX )l(YPHaJIOB, '-ITO Mbl 

cnHWKOM xopowo OCBe.LIOMneHbl 0 TOM, 

'-ITO Mbl B '-leM-TO «HenpaBHnbHbie» HnH 

«HeH.ueanbHbie». KaK MbI nI06HM no.u

'-lepKHBaTb Ha HaWHX TpeHHHrax, B Tene 

'-lenoBeKa HaMHOro 6onbwe 3neMeHTOB 

pa6oTaeT npaBHnbHO, '-:leM HenpaBHnb

HO. f OBOpH 0 HeKOTOpblX H3 HHX eBOeMy 

KJIHeHTy, Bbl He TOnbKO npo.uon)l(aeTe BO

BneKaTb ero B npouecc, HO H .uaeTe B03-

MO)l(HOCTb nepe.LIOXHYTb OT 60M6ap11Hpo

BOK paecKa3aMH 0 TOM, B '-:leM HM cne.uyeT 

H3MeHHTbCH. 

KpoMe Toro, no.uMe'-:laH nono)l(HTenbHbie 

acneKTbI, Bbl TeM eaMbIM npHBneKaeTe 

eBoe BHHMaHHe K TeM o6nacTHM, KOTOpbie 

He Hy)l(.llaIOTeH B H3MeHeHHHX, noCKOnb

KY H TaK pa6ornIOT 3cPcPeKTHBHO H ner

KO no.u.uep)l(HBaIOT CTPYKTYPY KJIHettrn. 

3ToT npoueec noMoraeT BaM noHHTb, me 

KJIHeHT xopowo opraHH30BaH, H e.uenaTb 

noMeTKY, me noTpe6yeTeH MeHbWe BHH

MaHHH. TaKoi1 no.uxo.u e.uenaeT Bae 6onee 

3cPcPeKTHBHbIM. Ha6nIO.LiaH o6nacTH, Ko

TOpb1e HaXO.LIHTCH B cornacoBaHHH e o6wei1 

CTPYKTypotl KJIHettTa, Bbl CMO)l(eTe noHHTb, 

KaK B Bawetl pa6oTe eornaeoBaTb ocTaJib

HYIO '-:laCTb Tena c 3THMH '-:laeTHMH. 

Ha ttawHx eeMHttapax 3TO '-:laeTo nepBoe, 

0 '-leM eTy.LieHTbl 3a6bIBalOT, Koma npHeTy

naIOT K '-ITeHHIO Tena eBoHx napTHepoB -

noTOMY '-ITO Mbl enHWKOM CHnbHO cPOKYCH-

pyeMCH Ha noHCKe He.LIOCTaTKOB, npH'-:leM 

He TOnbKO B o6wecTBe B uenoM, HO H B 

Hawetl npaKTHKe. 06wecrno Y'-JHT Hae BH

.ueTb He.uoeTaTKH , H Mbl, KaK npaKTHKH, 

CTpeMHMCH «C.LienaTb 3TO npaBHnbHO» npH 

BbrnBneHHH COOTBeTCTBYIOWHX npo6neM. 

AKueHT Ha nono)l(HTenbHbIX '-:lepTax MO)l(eT 

noKa3aTbCH ynoBKOH «HoBoi1 3pbI» 1, Hero 

'-lacTo 3a6brna10T B rrpouecce '-1.Temrn Tena , 

HO Mbl rrpH3bIBaeM Bae .LIHeUHnnHHHpo

BaHHO HM nonb30BaTbCH : Ha npaKTHKe 

3TO MO)l(eT 6hICTPO HaeTpOHTb B3aHMOno

HHMaHHe H no.u.uep)l(aTb OCTaJibHYIO '-:laCTb 

npoueeea ne'-:leHHH, ttanoMttHaH o Tex no-

3HTHBHbIX peeypeax, KOTOpbie KJIHeHT 

npHBHOCHT B «pa3roBop .LIByx HHTenneKTy

aJibHbIX CHCTeM» . 

4) 11crronb3YHTe onHCaHHbIH BbIWe H3bIK, 

'-:IT06b1 o6bHeHHTb, '-ITO Bbl BH.LIHTe. Ott co-

3.LiaH eneuttaJibHO .LIJIH Toro, '-:IT06bI 6bITb 

MaKCHMaJibHO o6beKTl1BHbIM H HaCTOnb

KO JlOHHTHbIM, ttaeKOnbKO 3TO B03MO)l(H0, 

n03BOnHH KJIHeHTaM 6bITb e eaMoro Ha'-:la

na BoBne'-leHHbIMH B npouecc 11 noowpHH 

o6paTHYIO CBH3b. 

11enonb30BaB 3epKaJIO npH nepBOHa'-:laJib

HOM 3HaKOMCTBe, KJIHeHT, BepOHTHO, co

xpaHHT B ronoBe KapTHHKY Toro, «KaKHM 

OH 6bin», H n03TOMY eMO)l(eT epaBHHTb ee 

c TeM, «KaKHM OH eTaJI» noene Toro, KaK 

npOH30i1.LIYT 113MeHeHHH. 

Ka)l(.llaH H3 noene.uyIOWHX rnaB, nocBH

wettHbIX onHCaHHIO TeXHHK, Ha'-:IHHaeTCH 

e KpaTKOro o63opa attaTOMHH, e.uenaHHOro 

.LIJIH Toro , '-:IT06bI n03HaKOMHTb Bae e He

KOTOpblMH CBH3aHHbIMH KOHUenUHHMH 

MaHyaJibHOH TepanHH, .LIBIDKeHHH H <t>ae

UHaJibHOro pacnonO)l(eHHH. 3TH o63opbl 

He HBnHIOTeH He'-lepnbIBalOWHMH, n03TO

My, nO)l(aJIYHCTa, HCnOnb3YHTe TeKCT no 

aHaTOMHH, KOTOpbIH Bbl npe.unO'-:IHTaeTe, 

nH60 Te, KOTOpbie nepe'-:IHCneHbl B 6116nHO

rpa<t>1111 B Ka'-:leCTBe .uononHHTenbHoro 

'-:ITeHHH. 

New Age - Hblo 3i1.IDK, pem-ir1n1 «HOBoro seKa». 
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npeACTaBnAeM HaWlllX MoAeneP.1 
111 ll1crop111111 6one3Hlll 

D.1rn: npaKTl1Kl1 11en011b30BaHl1H Bawero HO

BOro e11oBapHoro 3anaea 11 pa3B11nrn HaBbIKa 

Ha6mo11eHl1H, B3fJIHHl1Te Ha 11Be Hallll1 MOlle-

1111 (P11e. 3. 7 a 11 6) . OH11 aKT11BHbie 11 B xopo

weti cpopMe, n03TOMY HaHTl1 «Tp11 n0110)1(11-

Te11bHbIX aeneKTa» 110JDKHO 6bITb 11erKO, HO 

3aTeM, oueHl1BaH Ka)l(lloro 113 Hl1X, OTBeTbTe 

Ha BonpoebI, np11Be11eHHbie Hl1)1(e. 

C11e11ati:Te HeeK011bKO noMeToK o TOM, qTo 

Bbl BH1111Te, 11 06paT11Te BHl1MaH11e Ha eBOH 

Mb1e1111Te11bHbIH npoueee, np11Be11w11ti Bae 

K 3Tl1M BblB011aM, a noTOM B03Bpawati:Teeb 

K 3Tl1M eTpam1uaM perym1pHo no Mepe qTe

Hl1H KHl1rl1 l1JIH npoBepK11 eBOl1X OTBeTOB 

HJI11, MO)l(eT 6bITb, l1JIH Toro, qT06b1 YBHlleTb 

11X e11eTeMbl B HOBOM eBeTe. 

PaeeMaTp11BaH T011bKO 011Hy Mo11e11b 3a pa3, 

noeMOTp11Te 6bieTpo Ha Bee paeypebI 11 3an11-

llll1Te eBoe nepBoe BneqarneH11e. He no11Bep

rati:Te ero ueH3ype 11 He 0611YMbIBati:Te: qTo 

nopa)l(aeT Bae B nepBylO oqepe11h? 

Mo)l(eTe 1111 Bbl Hati:T11 Tp11 no110)1(11Te11bHhIX 

aeneKrn B 11x eTpyKType? KaKOBhI 0H11, 11 KaK 

6bI Bbl 11X 03Byq11JI11? IloMHl1Te 0 eMbie110BOH 

Harpy3Ke 11 0 TOM, qTO 3Tl1 e110Ba MOryT 11MeTb 

pa3Hbie 3Haqemrn. Mo)l(eTe 1111 Bbl e11e11aTb 

3TO 6e3 owyweHl1H 3a11yMq11BoeT11, 11erKO

Mbie11eHHOeT11 111111 HeyMeeTHOeT11? 

Ilp11 nepBOM B3rJIH11e Ha 3TY eTpaH11UY npo

eTO noeM0Tp11Te Ha oeHOBHbie qepTbI. EeTb 

MHO)l(eeTBO 11ern11eti, KOTOphie H~HO YBl1-

11eTb, 11 MHO)l(eeTBO BOnpoeoB, KOTOpbIMl1 

e11e1IOBaJIO 6bl 3a11aTbeH np11 paeeMOTpe

Hl111 Ka)l(lloti qaeT11 Te11a. Ho He ernpati:Teeb 

YBHlleTb Bee epa3y - 3TO MO)l(eT OKa3aTbeH 

napaJI113y10weti 11 Heno11beMHoti 3a11aqeti . 

He O)l(Hllati:Te, qTo eMO)l(eTe OTBeTl1Th Ha Bee 

BOnpoebI epa3y, HO noMHl1Te 0 Hl1X no Mepe 

npoqTeHl1H Ka)l(llOH rnaBbl. 

Mb1 He peKoMeHllyeM 3a6eraTb Bnepe11 B 

no11eKax OTBeTOB (XOTH Bbl HaBepHHKa 3TO 

L/reHflle rena 

e11e11aeTe!) . B Ka)l(lloti rnaBe eeTb oT11e11bHb1e 

6110K11, Ka)l(llblH 113 KOTOpbIX noMoraeT npo

HeHl1Tb 311eMeHTbl noe11e11y10w11x pa311e110B. 

Bbl MO)l(eTe Boeno11b30BaTbeH 6ernbIM npo

qTeH11eM Ka)l(lloti rnaBbl no oqepe1111, a 3aTeM 

BepHYTbeH K KH11re l1JIH 6011ee no11po6Horo 

qTemrn. Te110 - 3TO B3a11MoeBH3aHHaH e11e

TeMa, 11 l1JIH nOHl1MaHl1H 011HOH ero qaeTl1 He

o6xomt:Ma HeHOeTb 11pyroti. TaKl1M o6pa30M, 

113yqem1e T<l>P HB11HeTeH KpyroBbIM npouee

eoM. 

HaM noHa110611TeH npoti:T11 Bee Te110, 113yqaH 

011HY 0611aeTb 3a pa3, qT06bl npHllaTb KHl1-

re y1106Hy10 eTpyKTypy, HO Mbl npl13bIBaeM 

Bae noeTOHHHO B03BpamaTbeH K HeH eHO

Ba 11 eHOBa, 11 e Ka)l(llblM noBTOpeH11eM Bbl 

HaqHfae BHlleTb Bee 6011bllle B3al1MOeBH3eH, 

11 noeTeneHHO eTaHeT npome YBH3bIBaTb BelO 

11eTop1110 TeHeerp11Tl1 Boe1111HO. 

l) KaKOBbl BJa11MOOTHorneH11H Me)l(lly rn-

30M 11 eTonaMl1, Ta30M 11 6e11paM11, 6e11poM 

11 ro11eHb10? 

Il011YMaHTe 0 eMeIUeHl111 11 HaKJIOHe. 

• Mo)l(eTe 1111 Bbl 11eno11b30BaTb «eOOTHowe

Hl1H» B 3Tl1X on11eaHl1HX? 

3HaKOMeTBO e 1111HaMl1KOH H11)1(H11X KO

HeqHoeTeH MO)l(eT eTaTb KJIIOqQM K pewe

Hl1IO MHOr11x npo611eM, 11 Mbl no11po6Hee 

paeeMOTp11M eTOnbl 11 Ta3 B f11aaax 4, 5 11 6. 

2) KaK 6b1 Bbl on11eaJI11 rpy11Hy10 KJieTKY OT

Hoe11Te11bHO Ta3a? 

• lfro npo11exo1111T e n03BOHQqHl1KOM? 

• KaK Bbl 11yMaeTe, KaKoe a1111HH11e oKa3aJIO 

no11o)l(eH11e Ta3a Ha rpy11Hy10 KJieTey? 

• KaK Ta3, rpy11HaH KJieTKa 11 no11o)l(eH11e ro-

110Bb1 eBH3aHbl 11pyr e 11pyroM? 

MbI paeeMOTpl1M 3Tl1 0611aeT11 Bf 11aaax 7 11 8. 

3) lfro, no-BarneMy, npo11exo1111T e n11eqaM11 

11 pyKaM11? 

• Haxo1111TeH 1111 rpy11HaH KJieTKa B no11o)l(e

H1111, noll11ep)l(11Ba10meM n11eq11 11 ro110By? 

3Ta 0611aeTb eTaHOBl1TeH oqeHb e110)1(HOH 

113-3a MHO)l(eeTBa eyeTaBOB - He eTeeHHH

Teeb BepHyTbeH e1011a HeeK011bKO pa3 no

e11e npoqTeH11H f11aBbI 9. 

-



CDac1.1vtanbHbti1 penvt3 ,[l!1R crpyKrypHoro 6anaHca 
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L/reH11e rena 
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a>acL1111anbHbti1 pen1113 ,anR crpyKTypHoro 6anaHca 

YH11KaJibHOCTb qenoseY:ecKoti noxonKH 11 6era 

Tpe6yeT YHl1Ka.JlbHOro CTpOeHl151 CTOnbI, 

c OCHOBHOH no.llllep)l(_KOH co CTOpOHbl nHTKH. 

KeHrypy 11 KOWKl1 MOfYT OTllbIXaTb Ha CBOl1X 

nHTKax, HO Y:T06bI ns11raTbCH, OHl1 803Bpama

IOTC51 Ha nonymeY:KH Jian. 3To paBHOCl1JlbHO 

TOMy, KaK eCJil1 6hl Mbl xon11JI11 Ha nonymeY:

Kax KHCTeti PYK 11 CTon : KpatiHe Heyno6HaH 

11 HeycTOHY:l1Ba51 JanaY:a llJIH 83pOCJIOro Y:eJIO

BeKa, XOT51 60Jibllil1HCTBO MaJieHbKHX neTeti 

HCnOJibJYIOT KHCTl1 PYK 11 KOJieHl1 llJI51 nOJI3a

Hl151. H Hao6opoT, llJIH 6oJibWl1HCTBa Y:eTBe

poHor11x MJieKon11Ta10m11x BCTaTb Ha JanH11e 

JianbI - TO, lITO Ka)l(_eTCH Ml1JlbIM, KOf.lla peY:b 

l1.lleT o co6aKe, 11 ycTpama10m11M, Korna 3TO 

nenaeT JIOllia.llb - 3HaY:l1T OKa3aTbC51 B HeTl1-

nl1Y:HOM nOJIO)l(_eHl111 (P11c. 4. l ). 

y Y:eJIOBeKa eCThnBe CTOnbI, KOTOpbie no CYTl1 

HBJIHIOTCH TeTpa3npaMl1 - TpexCTOpOHH11Ml1 

n11paMl1.llaMl1 . 3TO, C onHOH CTOpOHbl, naeT 

HaM omymeH11e onopb1 Y:epeJ 3TOT «TpexHo

r11ti CTYJI», a c npyroti - OCTaBJI51eT Hae B He

ycTOHY:l1BOM nOJIO)l(_eHl111 CTOH, rne BbICOKO 

pacnoJIO)l(_eHHblH ueHTP T51)1(_eCTl1 COY:eTaeTCH 

C He60Jibllil1M OCHOBaH11eM OnOpbi. CT03TOMY 

Puc. 4. 1. Xon1 Kocru nowaP.1111 'lenoseKa O'leH& noxo>K11, 
apx11reKrypa nepe1J.B11>KeH11R cosepweHHO paJHaR. 

6aJiaHC CTOn 11 Mblllill roJieHl1 TaK Heo6xon11M 

llJIH Henp11H~eHHOro coxpaHeHl151 BepTl1-

KaJibHOro noJIO)l(_eHl151. 

Hama JanaY:a B 3Toti rnase - noJHaKOMl1ThCH 

c apKaM11 cTon. 6aJiaHc B apKax 06ecneY:11sa

eT npaB11JibHYIO n11HaM11KY Me)l(_lly cnoco6Ho

cTbIO KJil1eHTa coxpaHHTb onopy - OCTaBaHCb 

coemrneHHbIM c JeMJiei1 np11 n0Mom11 He-

6oJibrnoro cuenneH11H, coxpaHHH np11 3TOM 

ynpyryIO 11erKOCTb wara, 11 cnoco6HocTbIO 

MfHOBeHHO MeH51Tb HanpaBJieH11e. 

CToH11MaH11e apoK CTOn 6aJ11pyeTCH Ha rpex 

3JieMeHTaX: cpopMax KOCTei1, HanpmKeHl111 

B nonowseHHbIX TKaHHx 11 6aJiaHce Me~ 

«Map110HeTOY:HbIMl1 HHTHMH» MbIWU, l1.l1Yllll1X 

BHl13 OT 11Kpb1. MbI paccMorp11M see rp11 3Jie

MeHTa 11MeHHO B 3TOM nopMKe, HO npe)l(_lle 

nasai1Te noJHaKOMl1MC51 c eme nBYMH l1.lleHMl1. 

KOCT'1 Hor'1: 
npocro, KaK 1, 2, 3 ... 4, 5 

KocTH Horn (11 pyKa CKOHCTpy11poBaHa aHa

JIOrnY:HO) MO)l(HO 11JyqaTb KaK nporpeCCl1IO 

OT 6enpa K naJibUaM Horn (P11c . 4.2). B 6enpe 

onHa KOCTb - 6enpeHHaH, a B roJieHH nBe KO

CTl1 - 6011brne6epuosaH 11 Ma.Jio6epuosaH . 

HJ 3T11X nsyx 6011hrne6epuosa51 KOCTb HBJIH

eTcH OCHOBHbIM HOCl1TeJieM seca, pacrnHp51-

51Cb KBepxy, Y:T06bi npl1H51Tb nsa MbillleJIKa 

6enpeHHOH KOCTl1, H, on11paHCb Ha rnpaH

HyIO KOCTb BHHJy, cpopM11pyeT Men11aJibHyIO 

JIOnbI)l(_KY· f oJIOBKa MaJI06epuosoti KOCTH 

np11Kpen11HeTcH non 6011brne6epuosoi1, KaK 

6ynTO OTnbIXaeT non nepeBOM; a ee Hl1)1(Hl1H 

KOHeu 06pa3yeT Hap~yIO JIOnbI)l(_KY, JaBep

waH roJieHOCTOnHbIH cycTaB. 

CnenyIOlllHH pHn CTOnbI COCTOHT HJ Tpex KO

CTeti : rnpaHHOH , nHTOlIHOH H 11anbeBl1.llHOH. 

3Tl1 TPl1 KOCTl1 o6pa3yIOT JanHIOIO Y:aCTb CTO

nbI H HMeIOT CJIO)l(_HbIH cycTaB, KOTOpbIH Mbl 

o6cynHM HH)l(_e. 

C11enyIOlllHH Hpyc HMeeT lieTbipe KOCTH -

TPH KJI11Hos11nHbIX H KY60Bl1.llHYIO, KOTOpb1e 

-



Crona 1-1 roneHb 

nneYeeaR -----
1 

P111c. 4.2. Koer111 HOrlll (TaK >Ke, KaK 111 pyK111) yaenwmaaioTcR e Konw;eerae no Mepe aawero yAaneHl!IR 
OT LjeHTpa Tena. 3a OAl!IHOKO,;;, 6eApeHHO,;;, KOCTblO cneAylOT ABe KOCTl!I roneHl!I, Ja KOTOpblMl!I - Tpl!I 
KOCTl!I JaAHe,;;, 'laCTlll CTOnbl, 'leTbtpe KOCTl!I cepeAl!IHbl CTOnbl Ill nRTb KOCTe,;;, nepeAHe,;;, 'laCTlll CTOnbl. 

BMeCTe o6pa3yIOT npOKCHMaJlbHyIO nonepet.I

HYIO apey. 

HaKoHeu, ruITb lJ.JIHHHbIX flJIIOCHeBbIX KOCTeH 

3aBepwaIOT 3TY nporpeCCHIO OT 6e11pa K CTO

ne. OaJibllbI Hor 3aBepwaIOT 3TY «rnITepey» 

ewe t.IeTblpHa11uaTblO KOCnlMH (y 60JiblllO

ro naJibUa TOJibKO .llBe KOCTH, y OCTaJibHbIX 

o6billHO no TpH). Ha6JI1011aH 3TY ttapacrn

IOWyIO CJIO)f(HOCTb CBepxy BHH3, Mbl MO)f(eM 

noHHTb, KaK YBeJIHllHBaeTcH cnoco6HocTb 

KOCTeH a11anTHpOBaTbCH no Mepe Toro, KaK 

Mbl npO.llBHraeMCH no Hore BHH3 H Bee 60Jib

we noJiaraeMCH Ha <t>acuHaJibHbie OTTH)f(KH I' 

c KOTOpbIMH Mbl 6y11eM pa60TaTb B rnaBe 6. 

A1nop cpaBHHBaeT Mb1we<iHb1e cyxm1<11n11si c oT

TSl)l(HbIMH KaHaTaM11 Ha napycHOM cy1rne. 

Cycraeb1: 
WapH1.1pb1 1.1 Cn1.1pan1.1 
Y cycrnBOB Horn cywecTByeT HHTepecHoe 

t.Iepe110BaHHe Me)f(.lly 0.llHOH CTeneHblO CB0-

60.llbl (npOH3BO.llHT wapHHpHoe llBH)f(e

HHe2) H MHO)f(eCTBeHHOH CTeneHblO CB060.llbl 

(11onycKaeT BpawaTeJibHOe .llBH)f(eHHe) . 

OepBbie CyCTaBbl CTOn Me)f(.lly pa3HbIMH <t>a

JiaHraMH naJibUeB HBJIHIOTCH wapHHpaMH 

(6JIOKOBH.llHbIMH cycrnBaMH), n03BOJIHIOlllH

MH HaM 3aXBaTbIBaTb 3eMJIIO. 0HTb nJIIOCHe

<t>aJiaHroBbIX cycTaBOB, no11ywet.IKa CTOnbI 

11onycKa10T HeKoTopoe BpawettHe Me)f(.lly 

llBl1)1(eH11e B OD.HOH nJIOCKOCTl1 - crn6aH11e/ 

pa3rn6aH11e . 

-



<!Jaclj11anbHb1i1 pen113 .£V1R crpyKrypHoro 6anaHca 

naJibUaMH H KpyrnbIMH roJIOBKaMH nmocHe

BbIX KOCTeti. 

Ksa.upaTHaSI ct>opMa OCHOBaHHH nmocHe

BbIX KOCTeH .uonycKaeT TOJibKO wapHHpHoe 

.UBIDKeHHe (npH 3TOM O'-leHb CJia6oe, HO 3Ha

'-IHMOe ). noHa6mo.uaJ1Te 3a TeM, KaK XO.UHT 

KTO-TO c CHJibHO cynHHHpOBaHHOH, BbICO

KOH apKOH CTOnbI - Koma B cycTaBe cpe.uHeH 

'-laCTH CTOnbI COBCeM MaJIO .UBH:>KeHHSI, '-IT06bl 

YBH.ueTb, HaCKOJibKO He.UOCTaTOK 3TOH He-

60JibWOH npY:>KHHHCTOCTH B CTOne BJIHSieT Ha 

Ta306e.upeHHblH cycTaB H cnHHy. 

CIIeJIYIOwee cywecrneHHoe .UBIDKeHHe B CTO

ne npOHCXO.UHT B no.uTapaHHOM, HJIH TapaH

HO-nSITO'-IHO-Jia.ubeBH.uHOM, cycTaBe . 3TOT 

cyCTaB H pacnOJIO:>KeHHbIH BbIWe 60JibWe-

6epuoso-TapaHHblM cycrna, KaK npaBH

JIO, 06be.UHHSllOT B O.UHH TepMHH - roJie

HOCTOnHblH cycTaB. 0HH noKpbITbl O.UHOH 

CBSl30'-IHOH KancyJIOH , no3TOMY npH BbIBHXe 

JIO.Ubl)l(KH, Kor.ua 06pa3yeTCSI OTeK, o6e3.UBH

:>KeHHblMH oKa3bIBalOTCSI o6a cycTaBa. Ho .uJISI 

HaWHX TepaneBTH'-leCKHX ueJieH HaM CJie.uyeT 

'-leTKO pa3JIH'-laTb cyCTaB Ha BepxHeH CTOpOHe 

TapaHHOM KOCTH H cyCTaB no.u HeH. 

no.urnpaHHblM cyCTaB n03BOJISieT TapaHHOM 

KOCTH nepeKaTbIBaTbCSI Ha OCTaJibHOM '-laCTH 

CTOnb1 ; 3TO BpawaTeJibHOe CO'-IJieHeHHe (UH

JIHH.UPH'-leCKHH cycrnB) . 0.uHaKO OCb Bpawe

HHSI npoXO.UHT He nocepe.UHHe CTOnbl , a OT 

60JibWOro naJibUa K nSITKe, o6pa3ySI OCb HH

BepCHH H 3BepcHH (CM . Pttc . 4.10). 

6oJibwe6epuoso-rnpaHHblH cycrna, HJIH 

BepXHSISI 'laCTb roJieHOCTOnHOro cycTaBa, 

npe.ucrnBJISieT co6oM: 6oJiee npocToH wapHHp 

(6JIOKOBH.UHblH cycrna) . BepxHSISI 'laCTb Ta

paHHOH KOCTH BXO.UHT B CO'IJieHeHHe 60JibWe-

6epuoBOH H MaJI06epuoBOH KOCTeH, KOTOpbie 

«CWHBalOTCSI» BMeCTe CHJibHblM <tm6p03HbIM 

CHH.UeCM030M. 3TOT cycTaB .uonycKaeT TOJib

KO TbIJibHOe H no.uowBeHHOe crH6aHHe. 

nocKOJibKY 60JibWe6epUOBaSI H MaJI06epuo

BaSI KOCTH TaK CHJibHO CBSI3aHbl .upyr c .upy

roM , Me)l(.Qy HHMH .uonycKaeTCSI JIHWb orpaHH-

'leHHOe .JBH:>KeHHe, B OCHOBHOM Ha BepxHeM 

KOHUe. 

BpawaTeJibHOe .UBIDKeHHe - 3KBHBaJieHTHOe 

npoHaUHH H cynHHaUHH B pyKe - CMeweHO 

B KOJieHO. lfro6bI nO'l}'BCTBOBaTb 3TO, CSl.UbTe, 

COfHYB KOJieHH H OCTaBHB no.uywe'IKH CTOn 

Ha noJiy. Ka'laSI nSITKOM BHYfpb H HapY:>KY, Bbl 

no'lyBCTByeTe Me.UHaJibHOe H JiaTepaJibHOe 

BpaweHHe KOJieHa. 3To npOHCXO.UHT TOJibKO 

Koma KOJieHO COfHYTO, nocKOJibKY KOJieHHbie 

CBSl3KH He .uonycKalOT 3TO .UBH:>KeHHe np11 Bbl

npSIMJieHHOM KOJieHe. (Bbl BCe ewe MO:>KeTe 

noaopa'IHBaTb IlSITKY BHYfpb 11 HapY:>KY npH 

BbinpSIMJieHHOM KOJieHe, HO Toma .ueHCTBHe 

6y.ueT npo11CXO.Ul1Tb Y:>Ke B Ta3o6e.upeHHOM 

cycrnae . ) 

06bI'-IHOe .UBH:>KeHHe KOJieHa - 3TO ewe 

O.U11H npHMep wapHHpHoro cycTaBa, BbinOJI

HSllOWero crn6aH11e H pa3rn6aH11e. B CBOIO 

oqepe.ub, Ta3o6e.upeHHbIH cycrna Y:>Ke npe.u

CTaBJISieT co6ol1 co1rneHeH11e co MHOfHMH 

CTeneHSIMl1 CB060.Ubl , .uonycKalOWHM Bee 

THnbI .UBIDKeHHH . 

no.uo6Hoe qepe.UOBaHHe BpaweHHSI H wap

HHpHOro .UBH:>KeHl1SI aHaJIOfH'IHO BblCTpa

HBaeTCSI B PYKe, a TaK:>Ke B no3BOHO'IHHKe. 

B nocJie.uHeM MbI o6HapY:>KHBaeM orpaHH

'leHHoe wapHHpHoe .UB11:>KeHHe KpeCTUOBO

no.UB3.UOWHOro cycTaBa, apaweHHe B KpecT

uoso-nosicH11'-IHOM coe.uttHeH1111, wapHHP 

B noSICHHUe, BpaweHHe B HH:>KHeM rpy.UHOM 

OT.UeJie, wapHHp B cpe.uHeM rpy.UHOM OT.UeJie, 

BpaweH11e B weHHbIX no3BOHKax 11, HaKOHeu, 

wapHHp Me)l(.Qy ArnaHTOM H 3aTbIJIKOM . 

OrpaHH'leHHe .UBIDKeHMSI wapHHpa no3Bo

JISieT HeCKOJibKHM MbIWUaM O'leHb TO'-IHO 

HanpaBJISITb 3Heprnl0 .UBIDKeHl1SI. llpyrnMH 

CJIOBaMH, eCJIH 6bI BCe cycTaBbl B npe.unJie'!be 

HJIH roJieHl1 6bIJIH BpawaTeJibHbIMH, Mbl 6bI 

HanOMHHaJIH MOpSIKa nanaSI 1, nOTOMY 'ITO 

,UJISI HX CTa6HJIH3aUHH noTpe60BaJIOCb 6bl 

CJil1WKOM MHOro MbIWU. Yepe.uosaHHe wap

Hl1pHblX (JIHHeHHbIX) H BpawaTeJibHbIX .UBH-

nepcoHa)I( neTCKOH 11rpbt 11 MYJlbTCepmU!a. 

-



P111c. 4.3. 6nOKOBlll,QHble cycraBbl, TaK111e KaK KoneHHbl,;:, 
lllfllll flOKTeso,;:,, COJ,QalOT fllllHe,;:,Hoe, OAHOMepHoe AB1t1JKeH111e. 
Apyrne cycraBbl paJn1t14HblX <fJopM, raK111e KaK raJo6e,apeHHbl,;:, 
111n111 nne4eso,;:,, ,aonycKalOT spa~eH111e 111 MHOJKecrso creneHe,;:, 
cso6011b1. 06be.J:11t1H111re 11sa - n111He,;:,Hoe 11s111JKeH111e 
111 spa~eH111e - 111 Bbl nonY4111Te cn111panb, KoropylO 4acro 
MOJKHO ys111,aeTb 8 TaH~ax lllfllll 6oeBOM lllCKYCCTBe. 

)l(eHHtt C03.uaeT Te caMbie cnHpa.n:H, KOTOpbie 

Mb! BH.llHM B 6a.n:eTHOM npbl)l(Ke HJIH y.uape 

B KapaT3 (PHc. 4.3). 

Ope)l(.lle 'feM MbI yrny6HMCSI B .ueTa.n:bttoe 

H3Y'feHHe apoK CTOn, .uo6aBHM ewe OllHY 

BBO.llHYIO: apKH no csoeti CYTH SIBJISllOTCSI 

BTOpH'IHbIM H3rH60M. 06bI'IHO nOHSITHSI 

nepBH'IHOro H BTOPH'IHOro H3rH6a HCnOJib-

3YIOTCSI npHMeHHTeJibHO K n03BOHO'fHHKY, 

npH'leM nepBH'IHbIMH H3rn6aMH SIBJISllOT

CSI Te H3 HHX, KOTOpbie OCTalOTCSI OT nepao

Ha'laJl bHOro crn6aHHSI, npHCYTCTBYIOWero 

y nJIO.lla HJIH HOBOpO)l(.lleHHOro, T. e. rpy.llHOtt 

H KpeCTUOBO-KOn'IHKOBbltt H3rH6bI n0380-

HO'fHHKa. BTopH'IHbie H3rH6bI pa3BHBaIOTCSI 

~e nocne po)l(.lleHHSI B OTBeT Ha yKpenne

HHe MbllllU: wettHbltt H3rn6 <t>opMHpyeTCSI no 

Mepe Toro, KaK pe6eHOK Y'fHTCSI nO.llHHMaTb 

roJIOBy, a nOSICHH'IHbltt BTOPH'IHbltt H3rH6 -

'IYTb n03)1(e, Koma pe6eHOK Y'fHTCSI Ca.llHTb

CSI, pa3BHBasi: 6aJiaHc Me)l(.lly HIDKHeti YaCTblO 

MbIWUbl, BblnpSIMJISllOlllett no3BOHO'IHHK, 

H KOMnJieKCOM nOSICHH'IHbIX MbIWU. 

EcJIH npo.uoJI)l(HTb 3TY norHKY «KBepxy», TO 

MO)l(HO BKJIIO'IHTb CIO.lla 'lepen, KOTOpbltt 

<t>opMHpyeTcsi: H3 Toti )Ke YaCTH 3M6pttoHa, 

'ITO H no3BOHO'IHHK, H CKa3aTb, 'ITO 'lepen

HOtt H3rH6 SIBJISieTCSI nepBH'fHbIM, wettHbltt -

BTOpH'IHbIM, rpy.llHOtt - CHOBa nepBH'IHbIM, 

Crona vi roneHb 

nosi:cHH'IHbitt - BTOPH'fHbIM H, HaKotteu, 

KpeCTUOBO-KOn'IHKOBbltt nepBH'IHbIM. 

11, npO.llOJI)l(aH BHH3: KOJieHHbltt H3rH6 BTO

PH'leH, nsi:TO'IHbitt - nepBH'leH, H3rH6 apoK 

CTOn - BTOPH'feH (H, eCJIH XOTHTe, H3rH6 

no.uywe'leK CTOn CHOBa nepBH'feH). 

PaccMaTPHBaH 3TOT Ha6op nepBH'IHbIX H BTO

pH'IHbIX BOJIH, KOTOpbie 4epellYIOTCSI no Mepe 

Toro, KaK Mbl nO.llHHMaeMCSI no TeJiy OT naJlb

uea HOr BBepx KO JI6y, Mbl MO)l(eM OTMeTHTb, 

4TO BCSI HX COBOKYCTHOCTb 06be.llHHeHa eirn
HOtt MHo<t>acUHaJlbHOtt HenpepbIBHOCTblO, H3-

BeCTHOtt KaK floaepXHOCTHaSI 3a.uHIDI JlHHHH 

(CM. «AHaTOMH'feCKHe noe3.lla», P11c. 4.4). 

ApKH 06na.ua10T HeCKOJibKHMH 06w11MH xa

paKTepHCTHKaMH c llPYrHMH BTOPH4HbIMI1 

nepB1-14HblH 

8TOpH4HblH 

nepB1-14HblH 

BropH4HblH 

nepBH4HblH 

Brop1-14HblH 

nepBH4HblH 

Brop1<14HblH 

P111c. 4.4. Apicy CTOnbl MOJKHO paccMarp111saTb KaK e~e O.J:llllH 
BTOp1114Hbl,;:, 1t1Jr1116 1113 cep111111 4epe,aoBaH1t1R c nepB1114Hb/Mlll 
111Jr1116aM111 no JaAHe,;:, nosepxHocr111 Tena. 3T111 BTop1114Hb1e 
1113r1116b1 - BKnl04aR apK111 - a csoe,;:, <fJopMe MeHee Jas111c111Mb1 
OT KOCTe,;:, "'6onee JaBlllClllMbl OT 6anaHca MRrKlllX TKaHe,;:,. 

-



<1JaCL.,ivianbHb1i.1 penvi3 ,D/IR crpyKT'fpHoro 6anaHca 

l13fl16aMl1 B TeJie: 0Hl1 BOfH}'Tbl C3a.Ul1, .uetieT

BYIOT KaK np}')Kl1Hbl, l1 0Hl1 BTSIHYTbl BHyrpb 

l1 no.u.uep)l(11BalOTeH HaTH)l(eHHeM MHfKHX 

TKaHeti. c .upyroti eTOpOHbl, nepBl14Hbie 

l13fl16bI eymeeTBYIOT B Hae e eaMOfO Halla

Jia l1 npe.ueTaBJIHIOT eo6oti 6011ee npo4Hbie 

oeHOBbl .llJIH .UBl1)1(eHl151, noeKOJibKY eoxpaHH

IOT esoe noJIO)l(eH11e 611aro.uap51 KOeTHM. 

Kocn1 ApoK CTon 

llasatiTe sepHeMeH K l1HTepeey10meti Hae 

TeMe l1 paeeMOTp11M Tp11 3JieMeHTa, KOTOpbie 

<f>opMl1PYIOT eTa6l1JibHYIO, HO ynpyrylO apKY 

eTOnbI. CHal.JaJia Mbl 113Yl.Jl1M <f>opMy KOeTeti 

Ka)l(.llOH apKl1 (3TO Heo6XO.Ul1MO npe)l(.lle Bee

ro MH Hawero noH11MaH11H, noeKOJibKY B 

.uetieTBl1TeJibHOeTl1 He eJil1WKOM no.u.uaeTeH 

B03.UetieTBl1IO MaHyaJibHOH Tepan1111), 3aTeM 

no.uowBeHHbie TKaHH (KOTOpbie 11HTepeey

IOT Hae .llJIH HeKOTOpbIX TeXHl1K), 11, HaKOHeu, 

6aJiaHe MbIWe4HO-eyxo:>Kl1JibHbIX OTTH)l(eK, 

MeAi-tanbHaR nOAblJKKa -------+-
6onbwe6ep1..1oeoiil Kocrn 

11.llYllll1X BHl13 OT l1Kpbl (KOTOpbIH no1rne.ue1 

Hae K MHOfHM 3<f>cf>eKTl1BHblM TeXHl1KaM Ma

HYaJibHOH Tepan1111, Hanpas11eHHbIM Ha no.u

.uep)l(KY l1 yKpenneH11e eBO.UOB eTon). 

llBeHa.uuaTb KOeTeti eTOnbI <f>opM11py10T 1.Je

Tbipe pa3Jil14l1Mbie apK11: Me.UHaJibHYIO npo

.UOJibHYIO, JiaTepaJibHYIO npo.UOJibHYIO, npoK

e11MaJibHYIO nonepe4HYIO l1 .u11eTaJibHYIO 

nonepe4HYIO (P11e. 4.5). 

JlaTepaJibHaH npO.UOJibHaH apKa eoeTOl1T 113 

lleTbipex KOeTeti: nHTOl.JHOH, KY60Bl1.UHOH 

l1 1.JeTBepTOH l1 ITHTOH nJIIOeHeBblX KOeTeti. 

Bee BMeeTe OHM o6pa3ylOT xopowy10 p11M

eKY10 apKY, noeKOJibKY KY60Bl1,UHaH KOeTb 

60JibWe nOXO)l(a Ha 3aMKOBbIH KaMeHb, He)l(e-

1111 Ha KY6 - 6y.UY1.Jl1 6011ee Y3KOH eHl13y, 1.JeM 

esepxy - no3TOMY eti Jiefl.Je eoxpaHHTb esoe 

MeeTo. TaHuopbI Ha3bIBalOT 3TOT apo4Hbiti 

KOMnJieKe «nHTKOH eTOnbI». XOTH OH .uetieT

Bl1TeJibHO npl1Hl1MaeT Ha ee6H 3Ha411TeJibttylO 

6yrpi-tCTOCTb nRTO'IHOiil KOCT&-1 

KOCT&-1 

--...---'-tw------- OnopaTapaHHOiilKOCTi-t 

TapaHHaR KOCTb ----- "' 

6yrpi-tCTOCTb naAbeBi-tAHOiil KOCT&-1 ----~ 

nnlOCHeBble KOCT&-1 

------ narepanbHaR rpaHi-11..1a nRTOYHOiil 
KOCT&-1 

Ky6oBi-tAHaR KOCTb 

P111c. 4.5. ,[/BeHa,q~aTb Kocreii cronb1 napFir BMecre, o6pa3yR l./eTb1pe orl./em111ab1e apK111 - narepanbHYIO npo,qonbHyio, 
Me,q111anbHYIO npo,qonbHYIO, npOKC/llManbHYIO nonepe'IHYIO /II ,Q/llCTanbHYIO nonepe'IHYIO. 

-



'-:laeTb Beea B noJIO)l(emrn eTo.si:, Mbl npeD.Jia

raeM BTOpoi1 o6pa3 D.JI.sI 3TOro KOMnJieKea 

B JJ.BH)l(eHHH: «ayrp11rep», 6aJiaHe11py10m11i1 

«KaH03» MeJJ.HaJibHOH apKH. 

3Ty ero pOJib JierKO npo'-:lyBeTBOBaTb, eeJIH 

noJJ.H.sITbe.si: Ha nonyweLIKM o6eMx eTon. 

06paTMTe BHMMaHMe, '-ITO Bee B nepByJO O'-:le

peJJ.b nepeTeKaeT Ha nepBble TPM nJIJOeHeBble 

KOeTH , B TO BpeM.sI KaK Ha JJ.Be BHelllHMe npM

XOJJ.MTe.si: 3Ha'-:IHTeJibHO MeHbllle JJ.aBJieHM.si:; 

np11 3TOM HMeHHO OHM noMoraJOT BHOeHTb 

He60JiblllYIO KOppeKTHPOBKY, Heo6XOJJ.MMYIO 

D.JI.sI Toro, 4T06bl Mbl MOrJIM oeTaBaTbe.si: Ha

Bepxy. nonpo6yi1Te nepeHeeTH eBOH Bee Ha 

BHeWHIOIO '-:laeTb eTon 11 3aeTaBHTb JiaTepaJib

HYIO apKY npHH.sITb Ha ee6.si: 60JiblllyJO ero 

'-:laeTb - M Bbl yBMJJ.MTe, KaK 6b1eTpo Bbl no

Tep.si:eTe 6aJiaHe, Koma Ta '-:laeTb, KOTOpa.si: OT

Be'-:laeT 3a 6aJiaHe, JJ.OJI)l(Ha 6yneT BbinOJIH.sITb 

pOJib BblJJ.ep)l(MBaJOmero Bee eTa6HJIH3aTopa. 

MeJJ.HaJibHa.si: npoJJ.OJibHa.si: apKa onMpaeTe.si: 

eBepxy Ha JiaTepaJibHyJO, Ha'-:IMHa.si: e TapaHHOH 

nepeaR ronoeKa ~ 
nmocHeeaR { Teno --

KOCTb OCHOBaHIAe 

Crona 11 roneHb 

KOeTM, KOTOpa.si: paenoJIO)l(eHa Ha n.sITO'-:IHOH 

KOeTM , 11 OKpyrna.si: fOJIOBKa KOTOpOH BXOJJ.MT 

B JI3.llbeBMJJ.H)'IO KOeTb. 3aTeM eJieJJ.YlOT TPH 

KJIMHOBMJJ.Hble KOeTM M eonyreTByJOlllMe MM 

nJIJOeHeBble KOeTM. XoT.si: 3Ta apKa np11H11MaeT 

Ha ee6.si: 66Jibl..LI)'10 '-:laeTb Beea, e TO'-:IKH 3peHM.sI 

KOeTHOH MH)l(eHepMM OHa eKOHeTpyttpOBa

Ha He TaK npoeTo, KaK JiaTepMbHa.si: . B '-:laeT

HOeTM, nepBa.si: KJil1HOBMJJ.Ha.sI KOeTb eJierKa 

lllMpe eHM3y, '-:leM eBepxy ('-ITO Heo6XOJJ.MMO 

D.JIH XOJJ.b6bl, HO .sIBJI.sieTe.sI JIMlllb «KOMnpOMl1e

eOM», eeJIM pe'-:lb 3aXOJJ.11T 0 Heo6XOJJ.11MOeTH 

noJJ.JJ.ep)((](l1) . l-h-3a 3aKpyrJieHHOeTl1 KOHUa 

TapaHHOH KOeTM M M3BOPOTJIMBOeTM KJIMHO

BMJJ.HOH KOeTH, MeJJ.MaJibHa.si: npOJJ.OJibHaSI apKa 

nOJJ.Bep)l(eHa «naneHHIO» B MeJJ.113JlbHblH Ha

KJIOH B 60JibWeH eTeneHM, '-:leM ee JiaTepaJib

HaSI eoeenKa (PMe. 4.6). 

npoKeMMaJibHaSI nonepe'-:IHaSI apKa, KaK 

11 JiaTepMbHaSI npoJJ.OJibHaSI apKa, npeKpae

HO eKOHeTpy11poBaHa e TO'-:IKl1 3peHl1SI <t>op

Mbl KOeTeH, BKJIJO'-:laSI TPM KJIMHOBMJJ.Hble 

M KY60BMJJ.HYIO KOeTM. KJIHHOBMJJ.Hble KOeTH, 

C111na 
TRJKeCTIA 

nnt0cHeeb1e 
KOCTIA 

-~- Ky6oe111AHaR 

( naAbeBIAAHaR ____ __,_ KOCTb 
KOCTb 

+---"--- nRTO'lHaR 
KOCTb 

P11c. 4.6. CMe1J4eH11e rapaHHOiir KOCT"1 c nRTO'IHOiir KOCT"1 n03BOnRer pa36noK11posaTb KOCT"1 CTOnbl "1 CMRr<l"1Tb 

YAdPHYIO Harpy3KY c noMOIJ4blO MRTK"1X TKaHeiir. 

-
C111na peaK4111111 

onopb1 



CDacu11a!7bHb1t1 pe!7l13 ,af7R crpyKTypHoro 6a!7aHca 

KaK CJienyeT H3 HX Ha3BaHHH, HMelOT KJIHHO

BHnHyIO Q>opMy, pacwHpHHCb B BepxHeH l.Ja

CTH. 0CHOBaHHH KOCTeH 3TOH apKH CKpeJUle

Hbl nJIOTHbIMH CBH3KaMH, n03TOMY ee 01.JeHb 

CJIO)f(HO pa3pyWHTb, He Cl.JHTaH CJiy...aeB no

nanaHHH B cepbe3HYIO aBTOM06HJibHYIO aBa

PHIO HJIH npbI)f(Ka c caMoJieTa 6e3 napaw10Ta. 

HaKoHeu, MbI nepexonHM K n11cTaJibHOH no

nepe1.JHOH apKe, npoxonmueti Me:>K.UY roJioB

KaMH nepBOH H IDITOH JUllOCHeBbIX KOCTett 

3necb KOCTH He OKa3bIBalOT HaM HHKaKOH 

nOMOlUH, nOCKOJibKY 3aKpyrneHHbie fOJIOBKH 

JUllOCHeBbIX KOCTeH CJia6o CBH3aHbl co CBH3-

KaMH H enBa JIH npenHa3Hal.JeHbl llJIH Q>opMH

poBaHHH apKH. CTp11 HOPMaJibHOM <PYHKUHO

HHpoBaHHH 3TOH apKH caMblMH 3aMeTHbIMH 

6ynYT M030JIH Ha nepBOH H IDITOH no.uywel.J

Kax cTonb1. EcJIH apKa 3aBaJieHa, TO caMhie 

60JibWHe M030JIH 6ynYT non fOJIOBKaMH BTO

pott H TpeTheH JUllOCHeBbIX KOCTeH. CTOCKOJib

KY ynep)f(aHHe 3TOH apKH HaBepxy noJIHOCTbIO 

3aBHCHT OT CHJibl M51fKJ1X TKaHeti, B llaCTHOCTH 

OT TOHyca MbIWUbl, npHBO.llHlUeH 60JibWOH 

naneu, 3TO nJiaBHO nonBonHT Hae K CJieLzyJO

lUeMY 3JieMeHTY Hawero H3YtieHHH - M51fKJ1M 

TKaH51M non 3THMH apKaMH. 

nonyKynon (TOnbl 

B3HTbie BMecTe, 3TH 1.JeTb1pe apKH MO)f(HO 

paccMaTpHBaTb KaK noJiyKYnOJI non Ka)f(.lloti 

CTonoti HJIH KaK nOJIHbIH KYnOJI non nByMH 

CTonaMH (McKenzie 1955, McKeon 11 np. 

2015). 3TOT noJiyKYnOJI, HJIH CBOn, no cyTH 

C03naeTCH nyTeM noBopoTa JionaCTH CTOnbI 

Ha neBHHOCTO rpanycoB. EcJIH 3MHHH 1.JaCTb 

CTOnbI - OT TapaHHOH KOCTH no nHTKH - HB

JIHeTCH BepTHKaJlbHOH l.JaCTblO JionaCTH, TO 

nepenHHH - ropH30HTaJibHOH, COCTOHlUett 

H3 fOJIOBOK nHTH nJIIOCHeBbIX KOCTeti, pacno

JIO)f(HBWHXCH B ps:in Ha noJiy. 3ToT noBopoT 

CTOnbI C03naeT noJiyKYnOJI Me)f(.lly HHMH. 

3TH noJiyKYnOJia He OCTalOTCH CTaTHl.JHblMH 

B MOMeHT netiCTBHH CHJI, B03HHKalOlUHX BO 

BpeMH noxonKH - nepeHOCHMOro Beca CBep

xy H CHJlbl peaKUHH onopbl CHH3Y (llJIH 6oJiee 

BCeCTOpOHHero onHCaHHH 3TOH npo6JieMbl 

CM. Born to Walk, Earls 2014). KoHCTPYKUHH 

apoK n03BOJIHeT HM CJierKa noll.llaBaTbCH npH 

KaCaHHH nHTKOH noBepXHOCTH H B onopHOH 

Q>a3e noxonKH H OTnp~HHHBaTb o6paTHO 

BO BpeMH nepeKaTa CTOnbI H OTTaJIKHBaHHH. 

HMeHHO TaK Bb1rns:in11T (HJIH HeT) npennoll

THTeJibHOe nBH)f(eHHe CTOnbI. 

Cpa3y nocJie KacaHHH nHTKoti rnpaHHaH 

KOCTb HaKJIOHHeTCH H BpalUaeTCH Me.lllfaJibHO, 

a OCTaJibHbie CBH3aHHbie c Hett KOCTH non

CTpaHBalOTCH: nHTOl.JHaH KOCTb TaK)f(e HaKJIO

HHeTCH H BpalUaeTCH MenHaJibHO, a nepenHHH 

l.JaCTb CTOnbI HaKJIOHHeTCH MenHaJibHO, HO 

BpalUaeTCH JiaTepaJibHO. 3TO nBH)f(eHHe co-

3naeT ynpyroe HaTH)f(eHHe B nHCTaJibHbIX 1.Ja

crnx CToBepxHOCTHOH <l>poHTaJibHOH JlHHHH, 

Cn11paJibHoti JlHHHH H fJiy6HHHOH <l>poH

TaJibHOH JlHHHH. 3Ta ynpyras:i 3HeprnH, BJIO

)f(eHHaH B MHfKHe TKaHH, - B «TeHcerpHTH» 

CTOnbI (CM . npenblllYlilYIO rnaBy) - cpa6oTaeT 

1.Jepe3 CeKYHny KaK OT.llal.Ja, nOMOraH co6paTb 

CTony B 6oJiee cynHHHPOBaHHOe (H Q>HKCH

poBaHHOe) nOJIO)f(eHHe (PHC. 4.6). 

MbI o6cy)f(.llaJIH apKH CTon B TepMHHax apoK 

B PHMCKOM CTHJie, HO TaKHM apKaM H~HO 

'ITO-TO 6oJiee npO'IHOe Ha Ka)f(.llOM KOHUe, 'ITO 

6bI noll.llep)f(HBaJIO HX, a B OTJIHl.JHe OT pHM

CKHX apoK, HaWH CTOnbI aBTOHOMHbl H non

BH)f(Hbl. TaKHM o6pa30M, xoTH H3HallaJibHO 

nOHHTHe «apKa» onpeneJIHeTCH Q>opMOH KO

CTett, noll.llep)f(HBaeTCH OHO He CHap~M CTO

nbI, a MHfKHMH TKaHHMH CBepxy H CHH3y. 

Ha1.JHeM CHH3y: nonowBeHHbie TKaHH non

nep)f(MBaIOT apKH, nettCTBYH KaK TeTHBa B nyre 

JiyKa (Pwc. 4.7). B cJiy...ae npoKCHMaJibHOH 

nonepel.JHOH apKM, MHfKHe TKaHH COCTOHT 113 

tta6opa CBH30K, nepeceKaIOlUHX cTony Me)f(.lly 

nepBOH KJIHHOBHnHOH H KY60BHllHOH KOCTH

MH. CToMHMO Toro, 'ITO 3TH CBH3KH TpynHo

nocTynHhI, 11x HeueJiecoo6pa3HO yllJIHHHTb: 

Mbl enBa JIH CTOJIKHeMCH c npOKCHMaJibHOH 

nonepe'IHOH apKOH, KOTOPYIO MO)f(HO Cl.JH

TaTb CJIHWKOM BbICOKOH. B cJiy...ae cyn11H11-

poBaHHbIX CTOn H npyr11x naTTepHOB «BbICO-.. 



Puc. 4. 7. noAOWBeHHaR cpacl..j/llR Ae.:icrayer KaK 6aryr 111n111 TeT111Ba, 
noMoraR yAep>K111BaTb apK111111 npenRTCTByR «pacreKaH/11/0» 
KOCTe.:i nOA BeCOM Tena. 

Crona 11 roneHb 

nATO'iHO-
naAbeBlllAHaA 

~'==-;#------==~--..:---- CBR3Ka 

KoporKaA 

CBR3Ka 

noAoweeHHb1i1 anoHeepo3 AnlllHHaR nOAOWBeHHaA CBR3Ka 

KOH apKH», 6y.ueT .uocTaTOl!HbIM nopa6oTaTb 

c OCTa.TlbHbIMH TpeMSI apKaMH H roJieHblO. 

HanpoTHB, .UHCTaJihttasi nonepe'-lttasi apKa 

nO'-ITH nOJIHOCTblO 3aBHCHT OT MHfKMX TKa

HeM:, npoxo.um1mx Me)l()ly roJIOBKaMH nepaoM: 

H nHTOH nJIIOCHeBbIX KOCTeH. XOTSI MO)l(eT 

noTpe6oBaTbCSI HeKOTOpasi MaHHnyJIHUHSI 

D.JISI pacKpbITHSI 3THX TKatteM:, OCHOBHOH 

no.u.uep)l(KOH 3TOH apKM SIBJISleTCSI MblllIUa, 

npHBO.UHIUaSI 60JibWOH naJieu CTOilbl. qT0-

6bI no.u.uep)l(HBaTb apKY, 3Ta MbIWUa .UOJI)l(

Ha 6bITb B xopoweM TOttyCe, Il03TOMY npH-

noAOWBeHHble Me>KKOCTHble MblWL\bl 

Mb1w4a, OTBOARll.laR Mlll3111He4 CTOnbl ---'--·'\\. 
(cpe3) 

Bbll!HbIM npe.unttcaHHeM 6y.ueT CKpyqHBaTb 

nOJIOTeHue IlaJibUaMH Hor HJIH 3aXBaTbIBaTb 

HMH MeJIKMe npe.uMeTbl. 06a ynpa)l(HeHHSI 

yKpenJISllOT MbIWUbl, noMOralOIUHe no.u.uep

)l(HBaTb 3TY apKY. 

JlaTepaJibttasi npo.uoJibttasi apKa no.u.uep)l(H

aaeTCH JiaTepaJibHOH noJIOCOH no.uowBeHHOH 

cpaCUHH, conpOBO)l()laeMOH MbIWUeH, OTBO

.uHIUeH MH3HHeu: OHH BMeCTe npOXO,USIT OT Ha

p~oro OCHOBamUI nHTOllHOH KOCTH K OCHO

BaHHIO nHTOH nJIIOCHeBOH KOCTH (Pttc. 4.8). 

Mb1w4a, OTBOARll.laA 6onbWOi1 nane4 CTOnbl 
(nonepeYHaR ronoeKa) 

An111HHb1i1 crn6arenb 6onbworo nanb4a 

Mb1w4a, np111BOARL11aR 6onbwoi1 nane1..1 cronb1 
(KocaA ronoeKa) 

KoporK111i1 crn6arenb 6onbworo nanb4a 

Mb1w4a, np111BOARL11aR 6onbwoi1 nane1..1 (cpe3) 
KoporK111i1 crn6arenb nanb4ee (cpe3) 

Puc. 4.8. 8/llA Ha crony CH/113Y c yKa3aH/lleM OTBOARU.C/llX /II np111BOARU.C/llX Mb/WI..{ 

-



a>aclivianbHb1i1 penvi3 ,llnfl crpyKTypHoro 6anaHca 

B «ynasw11x» apKax 3Ta TKaHh yKopo'!eHa, 'ITO 

O'leHb 3aMeTHO B oco6o cepbeJHbIX c11Y'laHx. 

Me.u11aJibHaH npo.uo11bHaH apKa no.u.uep)l(11-

saeTCH OCHOBHOH 'laCTbIO no.uowBeHHOH 

cf>acu1111 , 111111 no.uowseHHoro anoHespo3a, 

pacrnHyToro Me)l(lly nepe.uHetl '!aCTbIO nH

TO'lHOH KOCT11 11 f0110BKaMl1 nepBOH 11 nHTOH 

nJIIOCHeBbIX KOCTeH, HanOMl1HaH TpeyroJib

HblH 6aTYT. Bbl MO)l(eTe no'lyBcTBOBaTh 3TY 

CTPYKTYPY Ha HIDKHeH '!aCTl1 CTOn, ec1111 pa-

30rHeTe OaJibllbl Hor; 06paT11Te BHl1MaH11e Ha 

TO, KaK OHa Ha'!HeT pacw11pHTbCH B patloHe 

no.uywe'!eK CTon , 11 c~aTbCH He 6011ee 'leM 

Ha .UBa caHTl1MeTpa 111111 OK0110 Toro, llOCTl1-

raH nepe.uHeH '!aCTl1 nHTKl1. 

nosepx 

cf>acu1111, 

«6aTYTa», 

HaXOllHTCH 

rny6)1(e no.uowseHHOH 

KOpOTKHe crn6aTe1111 

naJibUeB Hor, np11KpenJieHHbie K HeH no BCeH 

llJil1He TaKHM o6pa30M, 'ITO MOrYT BbICTynaTb 

B po1111 speMeHHoro HanpHraTeJIH no.uowseH

HOH cf>acu1111, a TaK)l(e crn6aTh naJihUhI Hor. 

nosepx HHX HaXOlll1TCH llJil1HHaH no.uowBeH

HaH CBH3Ka, KOTOpaH paCTHHYTa OT nepe.uHeH 

'!aCTl1 llilTKH K KJil1HOBHllHbIM 11 npe.UnJIIOC

He-n11IOcHeBbIM cycTaBaM . KopoTKaH no.uo

wseHHaH CBH3Ka pacn0110)1(eHa Ha.a llJil1HHOH 

11nepeceKaeT6011ee KOPOTKHH 0Tpe30K OT ca

MOH nepe.uHeH '!aCTl1 nHTO'lHOH KOCTl1 K KJll1-

HOBl11lHbIM KOCTHM. 06e 3Tl1 CBH3KH (BMeCTe 

c Me)l(KOCTHblMl1 MbIWUaM11) crn6111111311pyIOT 

cpe.UHIOIO 'laCTb CTOnbI 11 nOMOraIOT no.u.uep

)l(HBaTb c11cTeMy apoK, npe.uornpawaH npo

.uo11bHoe pacnJIIOllIHBaH11e KOCTeH. 

f11y60KO B CTOne , BHe 30Hbl .UOCHraeMOCTl1 

llJIH 6011bWl1HCTBa MaHyaJibHbIX TeXHl1K, 

pacn0110)1(eHa KOpOTKaH, HO O'leHb Cl111bHaH 

np~11Hl1CTaH (ru'ITO'lH0-11MbeB11.UHaH) CBH3-

Ka, KOTOpaH npl1Hl1MaeT Ha ce6H OCHOBHYIO 

Macey seca, npoxo.uHmero '!epe3 rnpaHHYIO 

KOCTb, 11 np11 Ka)l(llOM ware y.uep)l(l1BaeT 3TOT 

3Ha'll1MbIH nepeKpeCTOK Cl111 OT npOBl1CaHl1H. 

Ka)l(llaH 113 3Tl1X CTPYKTYP BHOC11T CBOH BKJia.u 

KaK B 06ecne'!eH11e HeKOTOporo .UBIDKeHl1H 

B cTone, TaK 11 B npe.uornpameH11e 'lpe3Mep

Horo llBl1)1(eHl1H. 0'-!eBl1.UHO, 'ITO nepepaCTH-

HYThie CBHJKl1 CTaHOBHTCH npl1'!11HOH HeOT-

3blB'll1BOCTl1, BH110CTl1, «npOHl1POBaHHOCTl1» 

apoK. YKopo'!eHHbie CBHJK11 TaK)l(e np11BO.UHT 

K HeBocnpl111M'll1BOCTl1 apKl1, HO cP11KCl1PYIOT 

ee ~e B «Cynl1Hl1pOBaHHOM» n0110)1(eHl111 . 

3Tl1 CTPYKTYPbl MHrKl1X TKaHeH B3al1MO.UeH

CTByIOT c «n11asaIOllll1Ml1» KOCTHM11 TeTpa3-

.upa CTOnbI, C03.UaBaH lll1HaM!1'{eCKl1H Ha6op 

np~l1H, no.u.uaIOllll1XCH B03.UeHCTBl1IO Cl111 -

B OCHOBHOM CHJibl TH)l(eCTl1 H CHJibl peaKUl111 

onopbI - 11 B03Bpawa10w11xcH B l1CXO.UHOe 

no11o)l(eH11e, Koma 3TH CHJibI nepecTaIOT .uetl

CTBOBaTb. H.ueH 0 TOM, 'ITO np11 11106011 B03-

MO)l(HOCT11 .uei1CTB11e Cl111 pacnpe.ue11HeTCH no 

BCeMy Te11y, HB11HeTCH 6a30BOH npe.unoCbl11-

KOH 3TOH KH11fl1 11 3cf>cf>eKTl1BHOH 6110Mexa

Hl1KH B ue110M. 

Op11 O'leHb MellJieHHOH XO.Ub6e , Hanp11Mep, 

Koma Mbl ry11HeM no MyJeIO, Haw11 HOrl1 MO

ryT 3aMeTHO ycTaBaTb, nocK011bKY MellJieH

HaH XO.Uh6a He 3a.UeHCTByeT ynpyr11e Cl111bl 

K01111areHa (KOTOpbIH .uomKeH 6bITb «nOBTOp

HO l1Cn011b30BaH» B Te'!eH11e CeKYHllbl , l111H, 

.upyrl1Ml1 C110BaMl1 , OTnp~l1Hl1BaH11e ll011)1(

HO np01130HTl1 B Te'leH11e CeKYHllbl noc11e 

pacrn)l(eH11H). 

nocK011bKY CTona no.usepraeTCH orpoM

HOH Harpy3Ke .ua)l(e BO speMH e)l(e.UHeBHOH 

npory11Kl1, He fOBOPH ~e 0 6ere , Mbl XOT11M 

Bl11leTb, KaK 3Ta HarpyJKa pacnpe.ue11HeT

CH 11 no.u.uep)l(l1BaeTcH Te110M csepxy. Oc

HOBHbIM MexaHl13MOM, Bbin011HHIOllll1M 3Tl1 

po1111, HB11HeTCH nepe.ua'la M11ocf>acu11aJibHOro 

HanpH)l(eHl1H, a rnaBHbIMl1 nocpe.UHl1KaMl1 

3Tl1X Cl111 - Mblllillbl, l1IlYllll1e BH113 OT 11Kpb1 

(.ua)l(e HeCMOTPH Ha TO, 'ITO, KaK MbI YBl11ll1M 

.uanee, BOJ.UeHCTBl1e Cl111 11.UeT '!eTKO BBepx no 

Te11y) . HMeHHO Ha 3Tl1 MbIWUhI MbI Tenepb 

nepeKJIIO'll1M Hawe BHl1MaH11e. 

MblWU.bl ro11eH111 

noc11e.uH11i1 11 Ha116011ee no.u.ua10w11i1cH Ha

weMy cf>acu11aJibHOMY nepeo6Y'!eH11IO 311e

MeHT B Cl1CTeMe apoK - 3TO no.u.uep)l(Ka, 

OKa3bIBaeMaH HaTH)l(eH11eM MbIWU ro11eH11, 

-



Crona 11 roneHb 

6011bwe6ep4oeaR 

nepeAHRR 
6onbwe6epu,oeaR Mb1wu,a 

6onbwe6ep4oeaR 
KOCTb KOCTb ---~-+--- Am1HHb1i;; 

pa3rn6aTe11b 

nanbu,ee --- 

naTepallbHbli;, OTAe/1 

An11HHb1i;; 
pa3rn6aTenb 

Me>KKOCTHaR 
neperopOAKa 

60/lbWOfO -r---e--~~~ 3aAHRR 

- -H- -H--+- 6011bwe6ep4oeaR Mano6epu,oeaR - r.:::;.,.......:=...i 
nanbu,a 

KOCTb 

r11y60K11i;; 3aAH1'1i;; 
OTAe/1 

Afl11HHaR 
Mano6epu,oeaR 

MblWU,a 

MblW4a 
~<--~- Afll'1HHbli;, 

crn6aTenb na11b4ee 

An11HHblH crn6aTe/1b 
6onbworo na11b4a 

noeepXHOCTHbli;;--,,,,_ __ 

3aAH1'1i;; OTAe/1 

KopoTKaR 
Mano6epu,oeaR 

MblWU,a ~~~~.J:.~"-:-r--- Cyxo>K111111e 

Ma1106epu,oeaR KOCTb 

nOAOWBeHHOH 
MblWl.lbl 

naTepallbHaR fO/lOBKa 
1'1KpOHO>KHOH MblWLl,bl 

MeA11a11bHaR ronoeKa 
11KpOHO>KHOi;, MblWLl,bl 

Puc. 4.9. 0,Q"1HHa,QL.jaTb Mb/WL.j, KOTOpbte 803,QeikTBYIOT Ha roneHOCTOnHbfe cycraBbl, pa3,qeneHbf <fJaCL.j"1aflbHOM Me)l(MblWe'IHOM 

neperopo,qKoi1 Ha 4 or,qena. 

KOTOpbie paenoJiaraIOTeH BOKpyr 06be1mHeH

HOH eTpyKTYPbl 60Jibllie6epuoBOH l1 MaJI0-

6epuoBOH KOeTeH l1 Me)f(KOeTHOH MeM6paHbl, 

11X eoe.u11HHIOlUeH . 

3nt Mblllillbl JierKO MO)f(HO no.ueJIHTb Ha l.Je

Tblpe OT.UeJia, no .use 11Jil1 TPH Mblllillbl B Ka

)1(.llOM (Ptte. 4.9). 

Mb1 npe.ueTaBHM Ka)f(.llbIH OT.UeJI, a 3aTeM 

noKa)l(eM, KaK OHH 06be.UHHHIOTeH, lfT06bI 

nepeMemaTb .usa roJiettoeTonttbIX eyern

sa l1 o6eenelfl1Tb (HJIH HeT) nO.LJ.Llep)f(KY MH 

apoK. noeepXHOeTHbIH 3a.UHHH OT.UeJI BKJIIO

Y:aeT B ee6H 11KPOHO)f(HYIO, KaM6aJIOBH.uHYIO 

l1 nO.UOllIBeHHYIO Mblllillbl. no.UOllIBeHHaH 

MblllIUa - 3TO He60JiblliaH MblllIUa, He3Ha

lfl1TeJibHO BJil1HIOlUaH Ha no.UOllIBeHHOe erH-

6aHHe roJieHOeTOnHoro eyeTaBa, HO HrpalO

maH Ba)l(HYIO HeBpOJIOrnlfeeKYIO pOJib (MH 

esoero pa3Mepa 3Ta MblllIUa HMeeT orpOMHOe 

KOJil1lfeeTBO MbillielfHbIX BepeTeH) B oueHKe 

11 peryJIHpOBaHHH HanpIDKeHHH B aXHJIJIOBOM 

eyxo)l(HJIHH . Htt)f(e see 3TH MbillIUbI npttKpe

nJIHIOTeH K BepllIHHe nHTKH, 6Jiaro.uapH lfeMy 

KaM6aJIOBH.UHaH l1 HKPOHO)f(HaH Mblllillbl 

HBJIHIOTeH eHJibHblMH nO.UOllIBeHHblMH erH-

6aTeJIHMH. KaM6aJIOBH.UHaH MbillIUa 11MeeT 

60JibllIOe npttKpenJietttte K 60Jibllie6epuosoii 

11 MaJI06epuoBOH KOeTHM Bblllie 11 HBJIHeTeH 

nepBHlfHOH noCTypaJibHOH MblllIUeH, npe.uo

TBpama10meii na.uetttte roJiettoeTonttoro ey

ernea B TbIJibttoe ern6aHHe 11 3Bepettl0. Otta 

JierKo npttenoea6JIHBaeTeH, lfT06b1 ern6HJIH-

3HpoBaTb ttory, Koma MbI .uettraeM pyKaMH 

l1 fOJIOBOH .UaJieKO Ha.u KpOllielfHbIMl1 llITaTH

BaMH eTon. 

B nepe.utteM OT.UeJie ttaxo.uHTeH .usa MHHHbIX 

pa3rH6aTeJIH naJibUeB, KOTOpb!e TaK)f(e MO

ryT HrpaTb pOJib B a.uanTaUHH K .UBH)l(eHHHM 

TeJia Bbillie, HO He HMelOT peaJibHOro BJIIDl

HHH Ha apKH, B OTJIHlfHe OT TpeTbeH l1 eaMOH 

60JibllIOH Mblllillbl 3TOfO OT.ueJia. nepe.UHHH 

6oJibllie6epuosaH MbillIUa enyeKaeTeH BHH3 

no noeepxttoeTH 60Jibllie6epuoBOH KOeTH, 

lfT06bI 3aTeM npHKpenHTbeH K eyernBy Me)f(.lly 

nepBOH KJIHHOBH.UHOH 11 nepBOH nJIIOeHeBOH 

KOeTHMH e HX Me.UHaJibHOH HH)f(HeH eTopo

Hbl, KOTOpaH HBJIHeTeH eJia6bIM 3BeHOM B Me

.UHaJibHOH npO.UOJibHOH apKe. 

Bee 3TH MbillIUbI, - B TOM MeeTe, me ott11 ne

peeeKaIOT roJieHOeTOnHbIH eyernB, - y.uep

)l(MBalOTeH YTOJilUeHHeM rny6oKoH <t>aeuHH 

( «HOeOK» roJieHH), l13BeeTHbIM KaK y.uep)l(H

BaTeJib. 3TH y.uep)l(HBaTeJIH, Hepe.UKO l1306pa

)f(aeMbie B KHHraX no attaTOMHl1 KaK OT.UeJib

Hbie 11 0<popMJieHHb1e eTpyKTypbI, Ha eaMoM 

.ueJie HBJIHIOTeH Kpaiitte Heo<t>opMJieHHOH 

-



<1Jac1..1vranbHb1i1 penvrJ /1.f1R crpyKTypHoro 6anaHca 

11 l1H1111BHllYaJll1311pOBaHHOH '-IaCTblO BHew

ttero llJll1HHOfO HOCKa HOfl1, Ha3bIBaeMOfO 

<Pacu11ei1 roJiett11. Hap)')KHbIH omeJI pacnoJio

.>KeH '-IYfh JiaTepaJibttee MaJio6epuosoi1 KOCT11. 

Ott orpatttt'-leH .IIBYMH npo'-IHhIMH <Pacu11aJib

HhIM11 neperopo11KaM11 11 co11ep.>K11T 11se Ma

Jio6epuoBbIX MbIWUbI: llJ111HHYIO 11 KOpOTKYIO 

(P11c. 4.10). 06e MbIWUbl cnycKalOTCH BHl13 

noJa.IIH MaJio6epuosoi1 JIO.IlhDKKH, l1cnoJib-

3YH ee KaK WKHB. KopOTKaH MaJI06epuoBa51 

MbIWUa nosopa'-lttBaeT no.II JIO.IIbDKKOH K ro

JIOBKe nHTOH nJIIOCHeBOH KOCTH Ha BHeWHeH 

CTOpOHe CTOnhI, C11JibHO BT51fl1Ba51 3TY KOCTb 

s KY60BHllHYIO llJlH y11ep.>KaHl15I JiaTepaJibHOH 

apKH . .LlJIHHHaH MaJI06epuosa51 MbIWUa npo

XO.Ill1T no.II KY60B11.IIHOH KOCTblO (n01I.Llep.>K11-

Ba51 .iiaTepaJihHYIO apKY) 11, nepeceKaH HH.>K

HIOIO noaepxHOCTb KOCTeH npe.IInJIIOCHbl, 

np11KpenJIHeTCSI K cycrnsy, o6pa30BaHHOMY 

nepBOH nJIIOCHeBOH 11 nepBOH KJIHHOBH.Ll

HOH KOCT51Ml1, coe.II11H5151Cb c BOJIOKHaMH ne

pe11ttei1 6oJibwe6epuosoi1 MhIWUhI. TaKHM 

o6pa30M, :na MbIWUa HMeeT TeH.lleHUHIO rn

ttyTb BHl13 Me.IIHaJibHyIO apKY, pa3BOpa'-lttBa51 

cTony B 3Bepc1110. Ha caMoM 11eJie, o6e 3TH 

MbIWUbl C03.IIalOT no.IIOWBeHHOe cr116att11e 

TpexrnaeaR 
Mb1w1..1a roneH111 

VIKpOHO>KHaR 
MblWl..la 

[ 

(naTepanbHaR 
ronoeKa) 

KaM6anoe111AHaR 
MblWJ.la --+---';llf-~ 

11 3Bepc1110. TeM caMhIM ott11 npe110Tspawa10T 

l1HBepc1110 11 3aurnwa10T roJiettocTontthIH cy

crns oT pacn1.>Kettl15I . nocJie11tt11i1, rny6oKHi1 

Ja.IIHHH omeJI roJiett11 npoJieraeT Me.>K.IIy 6oJib

woi1 KaM6aJIOBHllHOH MbIWUeH 11 Me.>KKOCT

HOH MeM6pattoi1. B 3TOM omeJie Tptt MhIWUhI: 

llJ111HHbIH cr116aTeJib naJibUeB Hor, llJ111HHbIH 

crn6aTeJih 6oJihworo naJihUa 11 O'-letth Tpy11-

tto11ocTynttaH, HO .>Kl13HeHHO Ba.>KHaH, 3a.IIH5151 

6oJihwe6epuosaH Mh1wua. 

CTOHT OTMeTttTh, '-ITO y Mttor11x MhIWU ro

Jiett11 11 npe11nJie'-lbH , HO oco6etttto 3Tl1X, 

KOTOpbie pacnOJIO.>KeHbl B rny6oKOM Ja.IIHeM 

OT.IIeJie, MbIWe'-IHbie BOJIOKHa pacnOJIO.>KeHbl 

no.II yrnoM, aHaJIOfl1'-IHO BOpCl1HKaM nepa 

no OTHOWeHl1IO K ero ueHTpy. 3To 03Ha'-la

eT, '-ITO 0Hl1 51BJI5IIOTCSI O'-leHb Cl1JibHbIMl1 llJ151 

CBOero pa3Mepa, HO Moryr npOl13BO.Ill1Tb 

Jil1Wb He60JibWOH 1111anaJOH .IIB11.>KeH1151. 3TO 

YKa3bIBaeT Ha TO, '-ITO .IIaHHbie MbIWUbl MO

ryT 11ei1crnosaTh .IIBYMSI cnoco6aM11: I) np11 

KOHUeHTpWieCKOM COKpawettl1l1 KOpOTKaSI 

aMnJIHTy.IIa MbIWU nepe11aeTC5I BOKpyr WKH

Ba B CTOny, '-IT06bl C03.IIaTb MHOfO .IIB11.>Ke

H1151 B naJibUax, 11 2) np11 3KCUeHTptt'-IeCKOM 

nepeAHRR 60flbWe6ep1..1oeaR MblWl..la 

-"-+T;-- An111HHaR Mano6ep1..1oeaR Mb1w1..1a 

KopoTKaR ..-:=-..-4 1 
Mano6ep1..1oeaR 

MblWl..la An111HHbliil paJr1116aTenb 6onbworo nanb1..1a 

-- H111>1<H111iil yAep>1<111eaTenb cyxo>1<111n111iit paJr1116aTeneiit 
cyxo>1<111n111e 

Puc. 4.10. C6oKy Mb! MOJKeM ya11,qeTb rp11 or,qena Horn: 3a,qH11ii or,qen c rpexrnaaoii Mb1w1.1eii roneH11, narepanbHblU or,qen 
c Mano6ep1.1oab1M11 Mb1w1.1aM1111 nepe,qH11ii or,qen - c pa3r116arenRM11 nanb1.1ea 11 nepe,qHeii 6onbwe6ep1.1oaoii Mb1w1.1eii. 

-



COKpaweHl111 OHl1 Cl1JlbHO 3aMe.II.JUllOT Macey 

Tena - 3TO nposrnm1eTCH B roneH11 so speMH 

nOXO.llKl1, np113eMJieHl1H nocJie npbDKKa, 11)111 

ypasHoseumsaH onopHyIO Hory, noKa .upyraH 

fOTOBl1TCH K y.uapy. 

Bee TPl1 MbIWllbI npoxO.JUIT n0Jan11 Me.u11anb

HOH JIO.llbDKKH, HO J111Wb 3a.LlHHH 60JibWe6ep

UOBaH MbIWUa 11CnOJib3yeTee B KaY:eCTBe WKH

sa, npOXO.JUI OTTy.ua no.u Me.lll1aJibHOH apKOH 11 

np11KpenJIHHCb K 60JibWl1HCTBY npe.llnJIIOCHe

BblX KOCTeH, Ml1HYH rnpaHHYIO KOCTb. TaKHM 

o6pa30M, 3a.LlHHH 60JibWe6epuosaH MbIWUa 

coe.u11llileTcH c nepe.uHei1 6onbwe6epuosoi1 

MbIWUOH, pa6ornH COBMeCTHO np11 nO.llbeMe 

Me.lll1aJibHoi1 apKH OT nona, no.ll.llep)f(MBaH cy

n11Hau1110 11 npe.uoTspawaH np0Hau1110. 

1lJI11HHblH crn6aTeJib naJibUeB 11 .llJ111HHbIH 

cr116aTeJib 60JibllIOro nanbua nepeceKaIOTCH 

Ha nYT11 K naJibUaM, TaKl1M o6pa30M, Koma 

Bbl cr116aeTe naJibUbI Hor, 0H11, KaK npas11-

no, coe.lll1HHIOTCH - sepOHTHO, 3TO nepe.)!(11-

TOK Toro speMeHl1, Koma Mb! 11CnOJib30BaJil1 

ttaw11 CTOnbI .llJlH Jia3aHl1H no .uepeBbHM 11 3a

XBaTOB KOHeY:HOCTHMl1. y JIIO.lleH He60JibWaH 

Ksa.upaTHaH no.uowseHHaH Mb1wua cnerKa 

CMewaeT THHymyIO c1111y cr116aTeJIH naJibUeB 

JiaTepaJibHO, HaTHrl1BaH cyxO)Kl1Jil1e, Koma 

OHO npOXO.lll1T nepe.u nHTKOH. IlO.llHl1Ml1Te 

naJibUbl Hor - 11 OHl1 pa3be.ll11HHTbCH; corHl1-

Te naJibUbl HOr - 11 OHl1 coe.lll1H51.TCH, 6naro

.uapH TOMy, Y:To yron pacnoJio)KeH11H cr116aTe

nei1 cOJ.uaeT 3cPcPeKT Jaxsarn (attanornY:HbIM 

o6pa3oM 3TO pa6orneT 11 .llJIH nanbues pyK). 

llJil1HHbIH crn6aTeJib 60JibWOfO naJibUa TaK

)Ke 11rpaeT cymecrneHHYJO poJib s no.ll.llep)!(Ke 

Me.u11aJibHOH apKH cTonbI. Ecn11 Bbl pa3orne

Te CBOH 60JibWOH naneu, Bbl CMO)KeTe 06-

Hap~Tb cyxo)Kl1J111e crn6aTeJ151. 6onbworo 

naJibUa B SH.Ile OTYeTJil1BOH noJIOCKH B.llOJlb 

Me.lll1aJibHoro KpaH no.uowseHHOH <t>acu1111 

BHl13Y CTOnbI. nocTaBbTe 60JibllIOH naneu PYKH 
B yrny6JieH11e Me)K.lly aXHJ1JIOBblM cyxO)Kl1Jil1eM 

11 3a.LlHei1 Y:aCTblO JIO.llbDKKH, a 3aTeM Hanas11Te 

HM snepe.u no HanpaBJieH1110 K JanHei1 cTopo

He 6onbllle6epuosoi1 KOCTH. Crn6ai1Te 11 pa3-

rn6ai1Te naJibUbl HOr, Y:T06b! noY:yBCTBOBaTb, 

Crona 1-1 roneHb 

KaK cyxo)Kl1J111e crn6aTeJ151. 6onbworo nanbua 

Horn .llBH)KeTCH n03a.Lll1 W11KOJIOTKH (6y.llbTe 

OCTOpO)!(HbJ: 60JibWe6epuoBbIH Heps Haxo

.lll1TCH TaM )Ke, TaK Y:TO .uei1CTByHTe aKK)'paTHO ) . 

Ha P11c. 4.11 MO)KHO ys11.ueTh, KaK .llJ111HHbIH 

pa3rn6aTeJib 6onbworo nanbua cTonbI .uei1-

crn11TeJibHO 11.ueT no3a.u11 6onbwe6epuosoi1 

KOCTl1 K 3a.llHei1 Y:aCTl1 TapaHHOH KOCTl1, npo

XO.llH no.u Y:aCTblO nHTOY:HOH KOCTl1, pacnono

)KeHHOH no.u rnpaHHOH KOCTblO , 11 HOCHWeH 

JaMeY:aTeJibHoe HaJsaH11e sustentaculum tali 

(onopa rnpaHHOH KOCT11) (cM. TaK)Ke P11c . 

4.5) . TaK11M o6pa30M, 3TO cyxo)K11JI11e npoxo

.lll1T npHMO no.u 0611aCTblO, Ha KOTOpyIO np11-

XO.lll1TCH OCHOBHOH sec sepxHeH Y:aCTl1 TYJIO

s11wa. Koma .llJ111HHbIH crn6aTeJib 6onbworo 

naJibUa .uei1CTBl1TeJibHO Cl1JlbHO 11CnOJib3Y

eTCH, T. e . Koma 3TO cyxO)Kl1Jil1e 6y.ueT HaTH

HYTO? B TOT caMbIH MOMeHT OTTaJIK11saH11H, 

Koma sec , np11XO.llHW11H B Me.lll1aJibHYIO apKY, 

3HaY:11TeJieH 11 noTpe6HOCTb B onope se1111Ka. 

HcnoJib3YH coY:eTaHHH 3Tl1X MbIWU, Mbt no

nyy:aeM ueJibIH PM yH11KaJibHbIX cnoco6os 

Cyxo>Ki.1ni.1e 

6onbwe6ep4oeaS1 
~+------ KOCTb 

1• +-- - ---Afli.1HHbllil 
crn6arenb 
6onbworo nanb4a 

J -r----- Onopa rapaHHoiit 
KOCTi.1 

AJli.1HHOro ----L 

cri.16arenS1 
6onbworo 

nanb4a 

P11c. 4. 11. /J,n11HHb1iir crvi6arenb 6onbworo nanb4a cronb1 
11cnonHReT HaMHoro 6onee Ba)l(Hyio cpyHK411io, 'leM npocro 
crvi6arenb nanb4a. v13-3a ero npoxoJK.QeH11R 'lepe3 «eopora» 
cecaMoB11AHb1X Kocreiir Ha ocH0BaH1111 6onbworo nanb4a 
OH aoane'leH e 6ypcur 6onbworo nanb4a, a 6naro11apR 
npoxoJK.QeH1110 no11 6onbwe6ep4oeo-rapaHHb1M cycraeoM 
OH 11eiircreyer KaK rer11ea nepeMeHHoro HaTR)l(eH11R 
AflR Me1111anbHOiir apK11, oco6eHHO Ha 6onee no3AH11X cpa3ax 
KaJK.Qoro wara. 

-



CDacl.j0anbHbtt1 pen03 .a.nR crpyKT}'pHoro 6anaHca 

nolI.llep)l(KH Haurnx apoK CTOn, - HeCMOTpSI 

Ha Bech sec, KOTOpbIH npHXO.llHTCSI Bbl.llep

)1(11BaTb TaKOH tte6011hwoi1 onope. Ka)l(.llaH 113 

3TI1X KOM611HaUHH MO)l(eT speMSI OT speMeHH 

COKpamaThCSI 11 pacc11a6JIS1ThCSI, TeM caMblM 

YCHJIHBaSI apKI1 CTOn. 

flem.;zR: nepemuui 6011bwe6epuosasi 111J.J1HH

Hasi MaJI06epuosasi MhIWUhl coe11HHSllOTCH, 

06pa3ysi nern10 no11 Me.llHaJihHOH 11 JiaTe

paJihHOH apKaMH. YnpyroCTh 3TOH nern11 

11aeT nolI.llep)l(KY KaK 3TI1M .llBYM apKaM, TaK 

H npoKCI1MaJihHOH nonepelJHOH apKe. 06e 

MhIWUhl 3TOH xopowo H3BeCTHOH 11 Ba)l(HOH 

nern11 BXO.llSIT B COCTaB CnHpaJibHOH 1IHHI111 

Ha KapTe AttaTOMl1lJeCKI1X noe3.llOB. Ec1111 

.llJIMHHaSI MaJI06epuosasi MhIWUa KOHUeHT

p111.JeCKH COKpameHa, a nepe.llHSISI 60JibWe-

6epuosaSI MhIWUa HaXO.llMTCSI B 3KCUeHTPl1lJe

CKOM y.llJ111Hett1111, 3TO np11so1111T K naHett1110 

Me.llHaJihHOH apK11 11 3sepc1111 CTOnhI. EcJIH 

nepe11HHH 6011bwe6epuosasi Mhiwua yKopo-

1.JeHa, a 1J.J111Httasi MaJio6epuosasi nepepacrn

ttyrn, ttanpsi)l(ett11e nepeH.lleT s TeH11ettu1110 

K cymrn11posaHHOH CTOne c BhICOKOH apKOH. 

ll(unu,bt OAR AbiJa: nepe11HIDI 6011bwe6epuosaH 

11 KOPOTKaH MaJI06epuosaH MhIWUhl rnttyT Ha-

3a.ll, ssepx H Me.llHaJibHO OT MeCT csoero HIDK

Hero np11KpeIUieHlli1 K OCHOBaHIDIM nepBOH H 

nHTOH IUIIOCHeBblX KOCTeH, 11 TaKHM o6pa30M 

BTSlfHBalOT 3TH 11se KOCTM B npe.llIUIIOCtty CTO

nhI, npe.llOTBpalllaH ee npOBHCaHHe. 

flepeHOCKa no:JK:apHUKa: 3MHHSI 60JibWe-

6epuosaSI MhIWUa npornttyTa OT Me.llHaJihHOH 

lJaCTH CTOnhI nOlJTI1.llO ee JiaTepaJibHOH CTOpO

Hhl. D..rrttHHaH MaJio6epuosaSI MhIWUa .llOCTH

raeT Me.llMaJihHOH lJaCTH CTOnhI c JiaTepaJibHOH 

cTopotthI. BMeCTe OHM np11Tsir11sa10T Me1111-

aJihHYJO 11 JiaTepaJibHYJO '-laCTM CTOnhI 11pyr 

K 11pyry, yCI1JII1BaH npOKCMMaJihHYJO nonepelJ

HYJO apKY, a TaK)l(e o6e npo11011bttb1e apKH. 

3TI1 neTJIH yc111111sa10T 11ei1CTBl1SI OT.lleJibHhIX 

MhIWU: MaJI06epuoBbIX - B nolI.llep)l(Ke JiaTe

paJibHOH apKH, 60JibWe6epuoBbIX 11 .llJIHHHO

ro crn6aTeJIH 6011hworo naJihUa - np11 no11-

11ep)l(att1111 Me.llHaJihHOH apKH. 

.QeMcrs1.1e Mb1wu, 

.llasai1Te BhIH.lleM 3a npe11e11b1 apoK 11 11cc11e-

11yeM o6mee 803.lleHCTBHe MhIWU roJieHH Ha 

CTony. 3To 803.lleHCTBHe onpe11e11sieTCSI He 

TeM, OTKY.lla Ha 11Kpe HalJHHalOTCSI MhIWUhl 

11JIH r11e OHM JaKaHlJHBalOTCSI B CTOne, a CKO

pee KOHKpeTHOH TOlJKOH, B KOTOPOH OHH 

npoxo11siT 1.Jepe3 ro11ettocTonHhIH cycrns. Pa

ttee Mhl ~e OTMelJaJIM , lJTO roJieHOCTOnHhIH 

cycrns - 3TO Ha caMOM 11e11e 11sa cycrnsa: 

sepxtt11i1 6011hwe6epuoso-rnpaHHhIH cycrns, 

KOTOpbIH 3MaeT ThlJihHOe H nO.llOWBeHHOe 

cm6am1e, 11 HIDKHMH no11rnpaHHhIH cycrns, 

KOTOpbIH C03.llafa HHBepc1110 11 3BepCI1IO. 

Oc11 3THX 11syx .llBH)l(ett11i1 noKa3aHhI Ha 

P11c. 4.12 CHI13y, TaK)l(e Ha HeM o603HalJeHbl 

pacnoJIO)l(eHHSI MHOfOlJMCJieHHhIX cyxO)l(I1-

JII1H. JI106oe cyxo)l(11JI11e, npoxo11siwee no3a-

1111 oc11 6011hwe6epuoso-rnpattttoro cycrnsa, 

HBJUieTcH no11owseHHhIM cr116aTe11eM; 11106oe 

cyxO)l(I1JIMe snepe1111 3TOH JII1HI111 11eHCTByeT 

KaK ThIJihHhIH crn6aTeJib. JI106oe cyxO)l(HJIHe, 

pacnOJIO)l(eHHOe Me.llHaJihHO no OTHOWeHHIO 

K oc11 11ttsepc1111/3sepc1111 , cosepwaeT 11H

sepc1110, 11 ttao6opoT. l.JeM .llaJihwe cyxo)l(H-

1111e pacnOJIO)l(eHO OT OCH .llBI1)1(eHMSI' TeM 

MOWHee OHO ce6H npOSIBJIHeT. 

06paTMTe BHHMaHHe, lJTO OCb 3Bepc1111/11H

Bepc1111 He cosna11aeT c npo11011httoi1 ocblO 

cTonhI. B pe3yJihTaTe, nsiTOlJHoe np11Kpen11e

tt11e TpexrnaBOH MhIWUhl roJieHH lJfaKO nona-

11aeT B 30HY I1HBepc1111. 3TI1 MOlllHbie MbIW

Uhl coxpaHHIOT TOHYC .lla)l(e B pacCJia6JieHHOM 

COCTOSIHI111 , 11 3TO o6bSICHSieT TOT <t>eHOMeH, 

lJTO y 60JibWI1HCTBa JIIO.lleH CTOnhI 11HBepTl1-

posaHbl, Koma ott11 JIO)l(aTCH Ha saw 11e1.Je6-

HhIH CTOJI. 11MeHHO n03TOMY JIY'-IWe scero 

ClJMTbIBaTb noJIO)l(eH11e CTOn B MOMeHT, KOf.lla 

KJIHeHT CTOMT c pacc11a611eHHhIMH KOJieHHMH , 

a He KOf.lla Jie)l(MT cnHHOH Ha CTOJie . 

HaKotteu, MhI .llOJI)l(HhI OTMeTHTh, lJTO see 

MbIWUhl pa6oTalOT KaK no HanpaBJieHHIO OT 

HCXO.llHOH TOlJKH K KOHelJHOH , TaK 11 Hao6o

poT, OT .lll1CTaJihHOro MeCTa np11KpeIUieHMSI 

K npOKCMMaJihHOMY MeCTY np11Kpen11eHHSI . 

-



To YTO B KHHrax MHOrHe MbllllUbl HMelOT 

Ha3BaHHH H nepBH'·IHble onHCaHHH, no11t.Iep

KHBa10IUl1e HX 11eHCTBl1e OT npOKCHMaJlbHOH 

K llHCTaJlbHOH TOllKe, He llOJDKHO y11ep)l(l1BaTb 

Hae OT 11CCJiellOBaHl1H Mbllllet.IHOH <f>YHKUHl1 

C 06011X KOHUOB. 

3To oco6eHHO BepHO llJIH MbllllU roJieHl1, 

rne llOCTaTOllHO t.IaCTO CTona MO)l(eT llBH

raTbCH OTHOCHTeJibHO roJieHl1, HO ewe t.Iawe 

3Tl1 MbllllUbl CTa611Jil1311PYIOT roJieHb, Kor11a 

MbI CTOl1M Ha cTone. TaKHM o6pa30M, MO)l(

Ho YBl11leTb 3Tl1 011HHHa11uaTb (HJIH OKOJIO 

Toro) MbllllU, no11H11Ma10IUl1XCH OT CTOnbI 

llJIH BCeCTOpOHHeH CTa6MJI113aUHH roJieHl1 

(a 3Hat.IHT, H scero TeJia Bblllle) Ha Ja<f>HKCH

poBaHHOH cTone. CMbICJI 3Toro Ha P11c. 4.12 

Crona 111 mneHb 

3aKJIIOt.IaeTCH B TOM, llTO TbIJibHbie cr116aTeJIH 

npe11ornpawa10T no11olllBeHHoe crn6att11e . 

MbilllUbI, KOTOpb1e coseplllalOT HHBepc1110, 

npe11ornpallla10T 3sepc1110. Ba)l(HO noMHl1Tb 

06 3TOM o6paTHOM 11eHCTBHH MbllllU, Korna 

Mbl pa6oTaeM co CTa611JibHOCTblO H 3a3eMJie

Hl1eM HalllHX KJI11eHTOB. 

TaK11M o6pa3oM, MbI MO)l(eM YTBep)l(llaTb, 

XOTH 3TO 11 He llaCTO ynOMHHaeTCH B TeKC

TaX, '-ITO MaJI06epuoBble MbllllUbl BbICTynalOT 

B pOJil1 «TOpM030B» llJIH 11HBepCHH H TbIJib

HOro crn6att11H. MbilllUhI rny611ttttoro 3311-

ttero orneJia 11el1crny10T He TOJibKO cornactto 

TOMy, llTO no11pa3YMeBaeTCH B 11X JiaTHHCKOM 

Ha3BaHl111, HO 11 npe110TBpawa10T nO.LlOlllBeH

HOe crn6aHHe H npoHaU11IO. 11 TaK llaJiee. 

Ani-iHHbliil pa3rn6arenb 6onbworo 
nanb~a 

nepeAHRR 6onbwe6ep4oeaR 

3aAHRR 6onbwe6ep4oeaR 

~---;------- TperbR Mano6ep4oeaR 

,~-------- Ani-1HHb1iil pa3rn6arenb nanb4ee 

Ani-iHHbliil crn6arenb nanb4ee 

Ani-1HHb1iil crn6arenb 6onbworo 
nanb4a 

l-1KpOHO>KHaR/KaM6anoei-iAHaR 

-------- KoporKaR Mano6ep4oeaR 

·A-i------ Ani-iHHaR Mano6ep4oeaR 

P111c. 4. 12. Pacnono)l(eH111e cyxo)l(111n111,:;, soKpyr roneHoeronHoro cyerasa onpe,C1enReT 111x B03,C1ej:iers111e Ha no,C1owseHHOe 
Ill TblflbHOe cr1116aH111e, a raK)l(e Ha /llHBepc11110 Ill 3Bepc11110 CTOnbl. l./eM ,Clanbwe OT OC/11 HaXO,CllllTCR cyXO)l(/llflllle, TeM ClllflbHee 
ero ,C1ej:iers111e s 3TOM ,C1B111)1(eH111111. TaK111M o6pa3oM, nepe,CIHRR 6onbwe6epL10BaR MblWL.la MO~Ho cosepwaer 111Hsepc11110 
111 TblflbHOe cr1116aH111e, s ro speMR KaK AfllllHHbl,:;, pa3r1116arenb 6onbworo nanbL.la MO)l(eT 3a,[jaBaTb TblflbHOe cr1116aH111e, 
HO n111wb cnerKa y<1aersyer s 111Hsepc111111. 
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<1>acl..j111anbHb1i1 pen1113 /J/7R crpyKTypHoro 6anaHca 

4TeH111e Tena np111MeH111TenbHO 
K CTone 111 roneH111 

KaK )')Ke 06c}')KllaJIOCb, cTona SIBJISieTcSI 

onopHOH CTPYKTypoti, KOTOpasi B JHaY:11TeJib

HOH cTeneH11 onpe11eJISieT ueJIOCTHOCTb scero 

ocTanbHoro Tena YeJioBeKa. Mb1 MO)l(eM no

MO'lb 3TOMY B3al1MOlleHCTBHIO, nposep11B, 

HaCKOJibKO BblpOBHeHbl cycTaBbl, 11 llOCTa

TO'lHO J111 noll.Llep)l(Kl1 llJISI/OT apoK CTOn. Mbl 

XOTeJI11 6bl BHlleTb CTOny, KOTOpasi CB060llHO 

pearnpyeT 11, no11cTpa11sasicb, 11afa noll.Llep

)l(KY, KOflla BO BpeMSI llBH)l(eHJrn sec TeJia Ye

pe3 Hee nepeHOCl1TCSI Ha nosepXHOCTb JeMJil1. 

To, KaK ocywecTBJISieTcSI BJa11Mo11eticTB11e 

Me)l(lly apKaMl1 CTOilbl 11 MbllllUaMl1 B pa3HblX 

¢>aJax noXOllKH, onpe11eJISieT, HaCKOJibKO CTO

na OT3bIBaeTCSI Ha noTpe6HOCTH MOMeHTa. 

00CMOTp11Te Ha CTOilbl CBOero KJIHeHTa. 

Ky11a OHH CMOTPSIT OTHOCHTeJibHO TaJa? 0HH 

IlOBepHyTbl MellHaJlbHO HJIH JiaTepaJibHO? 

Tenepb nocMoTpHTe Ha ero KOJieHH . 0HH 

CMOTpSIT B TOM )l(e HanpaBJieHHH? lfacTO Bbl 

6y11eTe BHlleTb CKpyYHBaH11e Ha YPOBHe KO

JieHeH, CJIOBHO 6e11pa nosepHyTbl B OllHY CTO

poHy, a 6oJibwe6epuosasi 11 Mano6epuosasi 

KOCTH - B 11pyry10 (Mbl 6y11eM pa36HpaTb 3TO 

B fJiaBe 5, HO Ba)l(HO YBH.UeTb 3TO ceti•-rnc) . 

EcJil1 6e11pa , 60Jibllle6epuoBaSI KOCTb 11 CTO

Ilbl COHanpaBJieHbl, TO npo6JieMa CKOpee BCe

ro B TaJo6e.upeHHOM cycrnse ; HO Mbl .UOJI)l(Hbl 

Hai1T11 CYTb npo6JieMbl , nposepsisi no oY:epe-

1111 Ka)l(llblH cycTaB. 

HaM Heo6xo.u11Mo BHHMaTeJibHO cJie.UHTb Ja 

HCTO'IHl1KOM JII06oro BpaweHl1Sl 11Jil1 OTKJIO

HeHHSI OT «HOpMbl». OY:eBH.UHO, Mbl 6b1 yny

CT11JIH HJ BHllY JHaY:HTeJibHYIO Y:aCTb KapTH

Hbl, eCJil1 6bl, ysH.ueB, Y:TO CTOilbl nosepHYTbl, 

HeMellJleHHO pellll1J111, Y:TO B npopa60TKe Hy

)l(llalOTCSI pornTopbl 6e.upa. CTp11 JiaTepanbHOM 

paJBOpOTe CTOilbl OTHOCHTeJibHO 60Jibllle6ep

UOBOH KOCTl1 HaM H)')KHO nO.UYMaTb 0 pa6oTe 

c MaJI06epuoBblMH MbllllUaMl1 (B oco6eHHO

CTl1, c KOPOTKOH MaJI06epuoBOH MbllllUeH) 

11 JiaTepaJibHOH nOJIOCOH no.uowBeHHOH ¢>ac

U1111, noCKOJibKY OCHOBaH11e nSITOH nJIIOCHe

BOH KOCTH 6y.ueT npH6Jil1)1(aTbCSI K nSITO'lHOH 

KOCTH . lla)l(e TKaHb Mbllllllbl , OTBOllHWeH 

MH311Heu CTOilbl, MO)l(eT H}')KllaTbCSI B YllJIH

HeHHl1, Y:T06bl noMOY:b HCnpaBHTb Hap)')KHOe 

HaTSl)l(eH11e nepe11Heti Y:aCTl1 CTOilbl. 

JlaTepaJibHblH nosopoT CTOnbl Y:aCTO MO)l(eT 

6b1Tb peJyJibTaTOM CJia60CTH Me.UHaJlbHOH 

npO.UOJibHOH apKH, nocKOJihKY, KaK TOJib

KO BHyrpeHHSISI Y:aCTb CTOnbl TepSieT CBOIO 

ueJIOCTHOCTb, OHa MO)l(eT nepepaCTSlfHBaTb 

Me.UHaJibHYIO TKaHb, .ueJiaSI JiaTepanbHYIO OT

HOCHTeJibHO KOpOTKOH. CTpoHaUHSI MO)l(eT 

BOJHHKHYTb HJ-Ja psi11a ¢>aKTOpOB - 113-Ja 

Me.UHaJibHOro HaKJIOHa nSITOY:HOH KOCTH , Me

.U11aJibHOfO nosopoTa HH)l(HeH KOHeY:HOCTH 

HJIH nepeHanpSI)l(eHHOH Me.UHaJibHOH no110-

WBeHHOH TKaHH (3aMeTbTe, Y:TO npoHaUHSI 

caMa no ce6e MO)l(eT np11so1111Tb K Hanpsi)l(e

Hl1IO TKaHl1 11, TaKHM o6pa30M, C03llaTb 3aM

KHYTblH Kpyr) . 

OueHHBaSI apKH, Mhl llOJI)l(Hbl Y:eTKO noH11-

MaTh, KaKHe KOCTl1 HaXOIDITCSI no11 HaKJio

HOM; 3aHH)l(eHHOCTb apKH MO)l(eT 6bITb CBH-

3aHa c Me.UHaJibHblM HaKJIOHOM nSITO'lHOH 

KOCTH HJIH, eCJIH npOllBHraTbCSI 11anee no CTO

ne, c HaKJIOHOM TapaHHOH HJIH MellHaJlbHOH 

KJ111HOBHllHOH KOCTeH, H ll3)1(e c HaKJIOHOM 

nJIIOCHeBblX KOCTeti. llnH npopa60TKH pa3HblX 

naTTepHOB noTpe6YJOTCSI pa3Hble CTpaTern11, 

nOCKOJibKY Ka)l(llblH naTTepH 6y11eT BKJIIOY:aTb 

B ce6SI paJJIW:lHble Bap11aHTbl ¢>acUHaJibHOH 

IlOll.Llep)l(KH, KOTOpble Mbl pa36epeM HH)l(e. 

Bb1 MO)l(eTe noJiyq11Tb npe.ucTaBJieH11e o ue

JIOCTHOCTl1 apoK, nocMOTpeB Ha TO, KaK KJ111-

eHT CTOl1T, a TaK)l(e nonpOCl1B ero CJierKa co

fHYTb KOJieH11, Y:T06bl Bbl MOfJIH nposep11Tb 

.UBH)l(eH11e cycTaBOB H TO, KaK apKH 6y.uyr 

a.uanTHpoBaTbCSI K .UBH)l(eHHIO. llocTaTOY:HO 

MHOro HH¢>opMaUHH Bbl MO)l(eTe nOJiyYHTb, 

nonpOCl1B KJIHeHTa npOHTl1Cb, HO noTpe6y

eTCH npaKTHKa llJISI Toro, Y:T06bl HayYHTbCSI 

BHlleTb, Y:TO B 3TOT MOMeHT npOHCXO.U11T c Me

xaHHKOH - nOTOMY Y:TO BCe 3TO npOHCXOllHT 

oY:eHb 6b1cTpo. Mb1 peKoMett.uyeM HaY:aTb 

c Toro, Y:TO c.ueJiaTb 3TO o6SIJaTeJibHOH Y:aCTblO 

sawero ceaHca 11 npocTo BHlleTb TO, Y:TO no

JiyYHTCH ysHlleTb, noMHSI, Y:To nocTeneHHO, co 

-



BpeMeHeM H c npaKTHKOH, Bee 3TH Ma.JieHbKMe 

.ueTa.JIH 6y.uyr CTaHOBHTbCH 6011ee Ol.feBl1.llHbl

MH. notta6mo.uatiTe, '!TO npOHCXO.UHT CO CTO

noti, Kor.ua Otta B BOJ.uyxe, 11 '!TO - KOr.ua Otta 

nJITKOH KacaeTCH 3eMJil1, 06paT11Te BHl1Matt11e, 

KaK npo11CXO.Ul1T nepeKaT 11 OTTaJIK11Batt11e, 

OTMel.faH mo6oti 1lpe3MepHbIH HaKJIOH HJil1 po

Taumo. KaK CTona COOTHOCl1TCH c KOJieHOM? 

PacKal.f11BaeTcH 1111 KOJieHo BOBHYfph, BOBHe, 

HJI11 l.feTKO Bnepe.u? 3aTeM BaM H)')KHO onpe

n.e1111Tb, KaKOH 113 BCex 3Tl1X TPOCl1KOB <t>acu11-

aJlbHO YJ<OPOl.feH HJil1 MbIUiel.fHO CJia6, TaK KaK 

3TO noMo)f(eT BaM Bb16paTb CTPaTermo. 

Ec11H Bbl no110)1(11Te PYKY noBepx CTOnhI KJIH

ettTa, aKKYPaTHO (H He CJIHlllKOM rny60KO) 

non.BepttyB KOH'll1Kl1 na.JibUeB non. MeD.11a.Jib

HYIO apKY, noKa KJI11eHT n.e11aeT Illar Bnepen. 

11 Ha3aD. n.pyroti HOroti, TO 3TO MO)f(eT MHOroe 

CKa3aTb BaM 0 TOM, KaK CTona pear11pyeT Ha 

B3al1MOD.eHCTBl1e Cl1Jlbl TH)f(eCTl1 11 CHJibl pe

aKUl111 onopbl OT 3eMJil1 (Earls 2014, CM . TaK

)f(e «PacKpbIBaH CTony» Hl1)f(e). 

Ec1111 MhI nocMOTpHM Ha HaUiy MOD.eJib B no

JIO)f(eHHH CTOH (PHC. 4.13), TO YBl1.lll1M, '!TO 

P/llC. 4 . 13. B/llA cnepe,Q/11 Ha BblpaBH/llBaH/lle H/ll>KHeiir 
KOHe'IHOCT/11 noKa3b/Baer He6onbwoiir Me,Q/llanbHbliir HaKnOH 
/II npasoeropoHHee spa1J4eH/lle npasoiir eronb1 OTHOC/llTenbHO 
6onbwe6epL.lOBoiir KOCT/11. nesaR Hora ,QeMOHCTp/llpyer 
nyo;wee Bb1paBH/llBaH/lle s LjenoM, HO /llMeer He6onbwoe 
narepanbHOe spa1J4eH/lle 6onbwe6ep!.josoiir KOCT/11 
OTHOC/llTeflbHO 6e,QpeHHOiir KOCT/11. 

Crona vi roneHb 

y Hero MeHhllle non.n.ep)f(Kl1 OT npaBOH Me

.U11a.JibHOH npO.UOJibHOH apK11, l.feM OT JieBOH, 

XOTH H OHa TO)f(e no3BOJIHeT BCeti CTone Ha

KJIOHHTbCH Me.U11aJlbHO. npaBaH CTOna 6011ee 

JiaTepa.JihHO pa3Bepttyra no cpaBHettmo c 11e

Boti. 3TO MO)f(eT 6hITb O.UHOH H3 np11'!11H Ja

MeTHOro ttaKJiotta Ta3a BnpaBo. TaK)f(e np11-

cyrcTByeT 11aTepa.Jibttoe Bpawett11e nepe.utteti 

l.faCTH CTOnhI OTHOCl1TeJibHO TapaHHOH 11 nH

TOl.fHOH KOCTeti . 

Kor.ua MhI cM0Tp11M, KaK Mo.ue11b cr116aeT K0-

11ett11 (P11c. 4.14), Mbl MO)f(eM ya11.ueTh, KaK 

3TO .UBH)f(eHHe TpaHCJIHpyeTCH .Ua.Jiee: B l.faCT

HOCTl1, npaBoe KOJieHO .UB11)f(eTCH Me.Ul1a.Jib

HO, H o6a 6YTOpKa 6epUOBbIX KOCTeti 11.llYT Ha 

60JiblllOH na.JieU, a He B.UOJib Jil1HHl1 BTOpoti 

n11ioctteBoti KOCTl1. Bhl TaK)f(e MO)f(eTe yB11-

.ueTh, KaK 3TO OTpa)f(aeTCH Ha .UB11)f(eHl111 ro

JieHOCTOnHoro cycTaBa. 

P/llC. 4 . 14. Bo speMR aKT/llBHoro TblflbHOro cr/116aH/llR Mbl 
B/11,QUM, l./TO npasoe KoneHo cnerKa cMe1J4aercR Me,QuanbHO, 
/II 3TO conpOBO>K,O.aeTCR ysen/ll'leHUeM Me,Q/llaflbHOro HaKnOHa 
npasoiir cronb1 (a). B/llA c6oKy noKa3b1saer, o;ro npasoe KoneHo 
BblXO.Q/llT ,Qanbwe snepeA no cpasHeH/11/0 c nesb1M; xorR o6a 
roneHoeronHblX cycrasa noKa3b1Ba10T orpaH/ll'leHHOe TblflbHOe 
cm6aH/lle, 66nbwaR aMnn/llry.Qa ABU>KeHUR npasoiir crop0Hb1 
MO>Ker npoucxo,Q/llTb /113-3a 6onbweiir npoHaL.j/11/11 npasoiir 
eronb1. Bee no,QowseHHble cm6aren/ll Momu 6b1 nonYl./"1Tb 
nonb3Y OT pa60Tbl, HanpasneHHOM Ha BblCB060>K,O.eH/lle 
no,QOWBeHHOM TKaH/11 neBOM CTOnb/ (l./T06bl ysen/11'1/llTb ee 
cnoco6HOCTb no,Qcrpa/llBaTbCR /II OTKpbtBaTbCR B npoHaL.j/lllO). 

-



<Dac1..manbHb1i1 pen1113 /J.f7f/ crpyKTypHoro 6anaHca 

MbI MO)f(eM BKJIIOt.IHTb 3TO B Harny CTpaTer1110 

H no.llyMaTb 0 TOM, KaKl1e H3 TKaHeH yKopo

t.IeHbl mm YllJIHHeHbI, H B KaKOM HanpaBJie

HHH Mbl MOrJIH 6bI C HHMH nopa60TaTb. CTe

pe.llH.SISI H Ja.llmrn 60Jibrne6epuoBb1e MbillIUbI 

MoryT OKa3aTbC51 CJia6bIMH H llJIHHHbIMH, 

c TKaH.sIMH, OCJia6eBllIHMH H3-3a no.llaBJieHH.sI 

OTHOCHTeJibHO KOPOTKHMH MaJI06epuoBbl

MH MblllIUaMH, KOTOpbie T.sIHYT Me.llHaJibHYIO 

npO.llOJlbHYIO apKY BHH3 (llJIHHHa.sI MaJI06ep

UOBa.sI MblllIUa) l1 OCHOBaHHe n.sITOH nJIIOCHe

BOH KOCTH - Hap~ ( KOpOTKa.sI MaJI06epuo

Ba.sI MblllIUa). 3TOT naTTepH 6y.lleT o6paTHbIM 

B BbICOKOH apKe HJIH npH JiaTepaJibHOM Ha

KJIOHe CTOn. 

Koma MbI cMoTpHM Ha MO.lleJib «A» co CTo

pottbI, Mbl TaK)f(e BHllHM B03MO)f(Hbie orpa

HHl.JeHH.sI JiaTepaJibHOH CTOpOHbl 3a.llHero OT

.lleJia cTonbI. D.11ana3oH TbIJihHOro cr116aHH.sI 

cnpaBa KaK 6y.llTO tteMHoro JIYt.Jrne (Ho Bee 

eme orpaHHl.JeH), HO t.IaCTb 3TOro .llMana30-

Ha .llOCTHraeTC.sI Ja Cl.JeT t.IaCTHl.JHOH noTepH 

ueJIOCTHOCTH noJiyKYnOJia CTOnbI, a BCJie.ll 3a 

3THM - H BbipaBHHBaHH.sI 60Jibllie6epuoBOH 

KOCTH Hall CTOnOH. CJieBa, Hao6opoT, BblpaB

HHBaHHe JIYt.Jllie, HO .llHana30H MeHbllie. 

PaJJIW:IH.sI .llByx cTon HHTepeCHbI, H MhI MO)f(eM 

npO.llOJl)f(HTb Harne HCCJie.llOBaHHe, npoBep.si.si 

HX cnoco6HOCTb K npoHaUHH H cynHHaUHH. 

EcTh MHoro cnoco6oB npoBepHTb pa6oTy 

CTOn, HO Mbl Cl.JHTaeM, l.JTO TeCT, npHBe.lleH

HbIH HIDKe, .llafa orpOMHOe KOJIW:leCTBO HH

cpopMaUHH B paMKax KOHTPOJIHpyeMOH cpe.llbl 

(Pttc. 4.15) . CTo.si cJierKa B pa3Ho:>KKe, KJIHeHT 

llOJDKeH nO.ll}IBTb n.sITKY C3MH CTO.sIIUeH HOfH. 

CJieJlYIOIUHH 3a 3THM nepeHoc Beca TeJia Ha 

nepe.llHIOI01 Hory llOJDKeH HHHUHHPOBaTb no

CJie.llOBaTeJibHOCTb peaKUHH B nepe.llHeH CTone 

H BCeH HH)f(HeH KOHel.JHOCTH. 

Koma Barn KJIHeHT no.llHMMaeT 3a.llHIOIO n.siT

KY, ero Bee nepeTeKaeT t.Iepe3 nepe.llHIOIO 

311ecb H 11a.nee 111rn y1106cTBa llHTaTem1 Mbt He 6y-

11eM HCnOJJb30BaTb CJIO)l(HYIO KOHCTPYKUHIO «Bne

pe111-1/c3a111-1 CTOHIUaH», a 3aMeHHM ee Ha «nepe11-

HHH/3a11HHH». 

KOHe':IHOCTb B n.sITOl.JHYIO KOCTb, a 3aTeM -

B noJI. 11J-3a CMerneHH.sI TapaHHOH H n.sITO':l

HOH KOCTeH, KaK onHCaHO BO BBe.lleHHH B 3TY 

rnaBy, n.sITO':IHa.sI KOCTb llOJDKHa HaKJIOHHTb

C.sI, 3aCTaBJI5151 TapaHHYIO KOCTb CKOJib3HTb 

BHH3 no CKJIOHY onopbl TapaHHOH KOCTH. 

B3aHMO.llettcTBHe Me)f(.lly rnpaHHOH, 6oJibrne-

6epuoBol1 H MaJI06epuoBOH KOCT.sIMH Be.lleT 

K TOMy, l.JTO KOCTH HOfH, B TOM ':IHCJie H 6e

.llpeHHa.sI KOCTb, CJie.llylOT 3a BpameHHeM Ta

paHHOH KOCTH. 

CymecTByeT MHO)f(eCTBO npo6JieM, cB.snaH

HbIX co CTonaMH, H Mbl paCCMOTPHM HeKOTO

pbie .llpyr11e, nocJie Toro, KaK on11rneM TeXHH

KH HIDKe. 

P111c 4. 15. nepeHoc aeca Tena Ha nepep,HJO/O Hory p,on>KeH 
co3p,aT& npep,cKa3yeMyJO nocnep,oaaTen&HOCTb co6&1T111tit, 
KOTOpble npo1113otitp,yr 8 nepep,Hetit KOHel./HOCTlll. 
np111 a&monHeH111111 Teera aa>KHO, 'IT06&1 KnllleHT p,a111rancR 
'leTKO anepep,, He noaopa'l111aaRc& aneao 111n111 anpaao, 
nocKon&Ky apa~eH111e cnycKaeTCR no Teny BH/113 111 caop,111T 
Ha HeT n106&1e BblBOIJ.bl. Bpa~eHllle TapaHHOtit KOCT/11 nplllBOP.lllT 
K apa~eH11110 6on&we6ep1..joaotit 111 Mano6ep1..joaotit KOCTetit 
a TOM >Ke HanpaaneH111111. 3To coaMeCTHoe apa~eH111e pa6oraeT 
a p,ae cropoHbl - ecn111 R 6yp,y apa~aT& 6on&we6ep1..joay10 
Ill Mano6ep1..jOBYIO KOCTlll, TO TapaHHaR KOCTb TO>Ke 6yp,eT 
apa~aT&CR. no3TOMY R Mor 6&1 TaK >Ke npoaep111Tb p,a111>KeH111e 
H11>KHetit KOHel./HOCTlll, apa~aR aepXH/0/0 l./aCTb Tena 8 nJ060M 
HanpaaneH111111, Ho 3TO 6&1 6&1na peaKl..llllR caepxy BHl13, 
a He peaKl..j11R CHlll3Y aaepx, Bbl3BaHHaR KaCaH11eM nRTK/11. 

-



TexH1t1K1t1 AIUI pa6oTbl co CTonoVI 
111 ro11eHblO 

«PacKpb1eas.» crony 
MaKCHMH3Hpyi1:Te TOT o6beM 11ttQ>opMau1111, 

KOTOpblH Bbl no11ytrneTe H3 CHCTeMbl KJIHeH

Ta, nolIO)((MB nosepx CBOH PYKH BO BpeM51 ero 

llBIDKeHH.H (PHC. 4.16). 3TO MO)((eT OKa3aTbC.H 

HOBblM OnbITOM llJI.H MaHyaJibHOro cneUHaJIH

CTa, H, TaK )((e, KaK H nepBblH OnblT lfreHH.H 

Te11a, neperpy3HTb 11ttQ>opMau11ei1:, He 1106as-

11mowei1: .HCHOCTb. 06.H3aTe11bHO pacc11a6bTecb 

11 crnpatfTeCb YlIOBl1Tb no 0.llHOMY MOMeHTY 3a 

pa3. 00'-l)'BCTByMTe HaKJIOH n.HTO'-IHOH KOCTl1, 

Kor11a Ha ttee nepettocHTC.H sec Te11a; ec1111 OH 

npOH30We11, no11yeyno11 CTOnbl 11011)((eH OT

KpblTbC.H 11 no11cTpOl1TbC.H, TapaHHa.H KOCTb -

nosepttyTbC.H Me.lll1aJibHO, a OCTaJibHa.H '-laCTb 

KOHe'-IHOCTl1 - noc11e110BaTb 3a Hett. M.HrKo 

nOlIO)((MTe CBOIO PYKY (pyK11) no 0'-1epe1111 Ha 

n.HTO'-IHYIO KOCTb, Ha nepe.llHIOIO '-laCTb CTO

nbl, Ha 6011bwe6epuosy10 KOCTb, Ha 6e11peH

HYIO KOCTb H nO'-l)'BCTByMTe 11X B3aHMO.lleH

CTBl1e H «PHTM». TapattHa.H KOCTb llOlI)((Ha 

nosepH)'TbC.H 6011bwe, '-leM 6011bwe6epuo

Ba.H 11 MaJI06epuoBa.H KOCTl1, a OHl1, B CBOIO 

O'-lepe11b, - 6011bwe, '-leM 6e11peHHa.H KOCTb. 

oy.llbTe BH11MaTe11bHbl K 11106b1M sap11au11.HM 

3TOH noc11e110BaTelibHOCTH - OHl1 MOf)'T 03-

Ha'-laTb, '-ITO 111160 KJIHeHT BbinOlIH.HeT TeCT 

tteKoppeKTHO, 111160 cywecTByeT npo611eMa 

P111c. 4. 16. Kor,qa saw Kn111eHT s&inonHReT TeCT Ha np0Ha~11110 
(CM. P111c. 4. 15), nono>K111Te pyK111 Ha crony, l./To6&1 '-IYBCTBOBaTb 
peaK~lll/O nRTOl./HOM, TapaHHOM, 6on&we6ep~OBOM Ill 6e,q
peHHOM KOCTeilt. nonpo6yi1Te no'-lyBCTBOBaTb ABlllJKeH111e 
nRTO'-IHOM KOCTlll BHyrp111 ee </)aC~lllaflbHOrO HOCKa, 0114yr111Te 
npy>KlllHlllCTOCTb Ill a,qanTlllBHOCTb no,qowBeHHOM TKaHlll, Kor,qa 
OTKpbtBaeTCR nonyKynon (111n111 no'-leMy OH He OTKpbtBaeTCR?), 
0114yr111re nocne,qosaren&H&te spa114eH11tR, np111so,q111M&te 
B AB11tJKeH111e BBepx AO KOHe'-IHOCTlll HaKnOHOM nRTOl./HOM 
KOCTlll 111 coe,q111HeH11teM TapaHHOM Ill 6ep~OBblX KOCTeilr. 

Crona vi roneHb 

c cycTaBaMl1 HJil1 co cnoco6HOCTblO KOHTp

OlIHPOBaTb llBIDKett11e. Ec1111 Bbl He ysepettbl 

B o6beMe llBIDKeHl1.H, HaBe1111Te crrpaBKH. 

Oo Mepe Toro, KaK Bbl 6y11eTe nOBTOpSITb 3TOT 

npouecc c Ka)((llblM HOBblM KJil1eHTOM, 6y11eT 

pa3Bl1BaTbCSI Bawa '-l)'BCTBHTelibHOCTb, no-

3B011SISI BaM y11aBlIHBaTb orpaHl1'-leHHSI HJil1, 

ttao6opoT, '-lpeJMepttoe llBIDKett11e. Ec1111 Bbl 

0611a11aeTe 3HaHl1SIMl1 0 llBIDKeHl111 H 0 Ka

KHX-111160 IT011X011SIW11X ynpa)((HeHl1SIX 11l0-

6oro ITJiaHa, Bbl, B c11)'1.Jae tteo6xo1111MOCT11, 

MO)((eTe Ha3Ha'-IHTb COOTBeTCTByIOwee yKpe

ITJieHHe, HO B ue110M 3TO )')Ke HaX01111TCSI 3a 

paMKaMH 11aHHOH KHHrH, rne Mbl Q>oeyc11py

eMCSI Ha BblCB060)((.lleHHH CKJieeHHblX H orpa

HH'-leHHblX 0611acTei1. 

CTa11bnauH.H B llBIDKeH11H - 3TO npeKpacHblH 

crroco6 rro11Y1.JHTb noHHMaHHe Toro, KaK pa-

6orneT Te110, 6yll)'1.JH e1111HOH CHCTeMOH, H OT

KpbIBaeT MHO)((eCTBO 11Bepei1: llJISI llaJibHetfwe

ro HCC11e110BaHH.H H COCTaBJieHH.H CTpaTerHH. 

Mo)((eTe 1111 Bbl ITO'-l)'BCTBOBaTb, KaK llBIDKeT

CSI n.HTO'-IHa.H KOCTb BHYTPH 0Kp)')((a10wero ee 

<t>acu11aJibttoro MewKa? Pacc11a611etta 1111 BHy

TpeHHSI.H '-laCTb CTOITbl? ECJIH HeT, TO ITO'-leMY? 

KaK owywaeTcSI rro110IIrnettttaSI TKaHb, Koma 

Ha Hee rrepeHOCHTCSI llOITOlIHHTelibHblH sec? 

.Ll11SI Ka)((.lloro 113 3THX BOITPOCOB ecTb B03M0)((

HOe peweH11e cpe1111 TeXHHK, KOTOpble 6y11)'T 

OITHCaHbl 11a11ee, HO Bbl TaK)((e MO)((eTe CB0-

6011Ho Ha'-IHHaTb HCC11e110BaTb H CTHMy1111po

BaTb He6011bWOe llBIDKeHHe TaM, rne Bbl ero 

He '-lyBcrnyeTe. Y6e1111Tecb, '-ITO Bbl pa6orneTe 

B 30He Tepnl1MOCTl1 KJil1eHTa, 11 IT03a60Tb

TeCb 0 TOM, '-IT06bl IT01lllep)((aTb ero, ec1111 ero 

CHCTeMa Mettee ycTOH'-IHBa H3-3a B03pacTa, 

TpaBMbl, rrpo611eM c 6aJiaHCOM 111111 '-lero-TO 

ewe, '-ITO MO)((eT orpaHH'-IHBaTb crroco6HOCTb 

KJIHeHTa CTOSITb H llBHraTbCSI. KpoMe Toro, He 

rrepeycep11crnyi1:Te - pa6orn c 11crro11b30Ba

HHeM CHlibl rpaBHTaU11H TaK)((e MO)((eT 6b1Tb 

MOWHOH; TaK Bbl MO)((eTe 3anycTHTb HaMHO

ro 6011bWe 3HeprHH B CHCTeMy KJIHeHTa, '-leM 

Koma OH lie)((HT Ha CTOlie, n03TOMY CTpaTe

fHSI «11e11aTb no '-IYTb-'-l)'Tb H '-laCTO» HHorna 

MO)((eT oKa3aTbCSI 6e3orracttee. 

-



<J>ao-111anbHb1tit pen113 ,a.nR crpy1<7YpHoro 6anaHca 

npHCTyna51 K pa60Te CO CTOnOH H HOfOH, 

npollyscrnytl:Te 3TO. Bo3bMHTe cTony B PYKH 

H no11.sHrai1Te ee. no11.sHrai1Te Ka)l([[blH cy

cTaB, nolJyBCTBYHTe OTHOCHTeJibHOe conpo

THBJieHHe CTOnbl, KO[.IJ.a Bbl 11.BHraeTe ee H3 

HHBepCHH B 3Bepcmo, H3 nO.IJ.OWBeHHOro 

crH6aHH51 B TblJibHOe, H no Mepe Toro, KaK 

Bbl npOXO.IJ.HTe Ka)l([[yIO nJIIOCHeByio KOCTb 

nocJie npe.IJ.bID.YJ.Uei1 . 3To He HMeeT HHllero 

o6wero c HHTeJIJieKTYaJibHblM npoueccoM. 

0TnycTHTe C03HaHHe H cocpe.IJ.OTOlJbTeCb Ha 

llYBCTBOBaHHH 4epe3 11.BIDKeHHe. 3TO Halla

JIO 3HaKOMCTBa c TKaHblO KJIHeHTa, pa3BHTH51 

OTHOWeHHH C HeH, IIOHHMaHH51 ee . 

OepBble HeCKOJibKO pa3, KOr.IJ.a Bbl 6y.IJ.eTe 

3TO 11.eJiaTb, Bbl, B03MO)l(H0, He CHJibHO npo-

11.BHHeTeCb B 3TOM 3HaKOMCTBe. Ho cnycT51 

HeCKOJibKO KJIHeHTOB, Bbl CTaHeTe nOJiytiaTb 

Bee 60JibWe H 60JibWe HHcPOpMaUHH, no3BO-

Puc 4. 17. Eam Bbl KpenKo 06xsar11Te crony 06e11M11 pyKaM11, 
TaK, 'ff06bt 6onbw11e nanbL.lbt pyK 6btnl1 Ha no,o.owse cronbt, 
JTO nOMO)l(eT BaM OL.jeHVITb Ka)l(IJ.blU cycras cronbt "',O.a)l(e 
06nacr11, pacnono)l(eHHbte HaMHoro BbtWe, TaKue, KaK, 
Hanp11Mep, Ta3o6e,o.peHHbtiir cycras. MRrKo HanpasnRiirTe 
crony so ace ,o.ocrynHbte eii ,o.s11)1(eH11R, «cnywaR» TOHK11e 
113MeHeHVIR, no,o.cKa3blBalO~Vle Ky,o.a OHa MO)l(eT 
11n11 He MO)l(eT ,o.s11raTbCR. 

JI51IOWetl: BaM oueHHTb, rne MoryT 6b1Tb or

paHH4eHH51, npHBO.IJ.51 sac K JlytlllIHM, 6oJiee 

KOHKpeTHblM CTpaTerH51M H 6oJiee TOlJHblM 

H ycneWHblM B03.IJ.eHCTBH51M. 

Bb1 MO)l(eTe noBTOPHTb 3TOT npouecc 11.J151 

Ka)l([[OH KOHelJHOCTH HJIH lJaCTH TeJia, K KO

TOPOH Bbl no11.xo11.HTe; 3TO rrpocToi1 rrpouecc 

CJiyUiaHH51, pacKpbIBaIOWHH HHcPOPMaUHIO H 

no3BOJ15110lllHH KJIHeHTY paccJia6HTbC51 (Kor-

11.a Bbl C.IJ.eJiaJIH pOBHO CTOJibKO, CKOJlbKO H~

HO, H He rrepeycep.IJ.CTBOBaJIH!) (PHC. 4.17). 
Mbl He 6y11.eM IIOBTOp51Tb 3TY HHCTPYJ<UHIO B 

Ka)l([[OM pa3.IJ.eJie KHHrH, TaK lJTO eCJIH Bbl ClJH

TaeTe ee noJie3HOH, npoCTO 3aIIOMHHTe. HJIH, 

eCJIH Korna-HH6y.IJ.b CJiytIHTC51 TaKoe, l!TO Bbl 

no11.y~rneTe: «qTo, 4epT B03bMH, 51 Mory c11.e

JiaTb 11.aJibWe?», OHa 11.acT BaM B03MO)l(HOCTb 

co6paTb HOBYIO HHcPOpMaUHIO, Be11.ywy10 Bae 

K lJeMy-To HOBOMY (H MO)l(eT TaK)l(e Yll.OBJieT

BOpHTb noTpe6HOCTb, nopoi1 OTBJieKalOlllYIO, 

B owyweHHH, lJTO Mbl 11.eJiaeM lJTO-TO noJie3-

HOe 11.J151 KJIHeHTa). 

Oceo6o>KAaH YAep>KHBaTenb 
roneHocrona (n<J>n) 

Pattee Mbl o6c}')l([[aJIH, lJTO y11.ep)l(HBaTeJib 

51BJ151eTC51 lJaCTblO «11.JlHHHOro HOCKa» HOrH. 

3TOT «HOCOK» npe11.cTaBJI5leT co6oi1 rny6HH

HblH CJIOH, TpeTblO KO)!(}' TeJia, ct>acUHaJibHblH 

KOHTeHHep H no11.11.ep)l(HBaIOWYIO CTPYKTypy. 

Cyxo)l(HJIH51, nepeceKaIOwHe nepe.IJ.HIOIO 

CTOpOHY roJieHOCTOnHoro cycTaBa, Hepe.IJ.KO 

OKa3bIBaIOTC51 CT5IHYTblMH B CKJia.IJ.KaX y11.ep

)l(HBaTem1, orpaHHlJHBaIOwero HX CB06011.

HOe npOXO)l([[eHHe. qT06bl OCB060.IJ.HTb HX, 

TepaneBT MO)l(eT npOHHKHYTb B rny6HHHblH 

CJIOH, 6oJiee YTOJillleHHblM 3JieMeHTOM KOTO

poro 51BJI51eTC51 y11.ep)l(HBaTeJib, H npHnO.IJ.H51Tb 

ero ttasepx, noKa KJIHeHT ocywecTBJI51eT no-

11.owsettttoe H TbIJibHOe crH6attHe cTonoi1, 

lJT06bl aKTHBHPOBaTb HH)l(eJie)l(alUHe cyxo

)l(HJI H51. Pa6orni1Te OT OCHOBaHH51 naJibUeB 

Hor 11.0 30Hbl, pacnOJIO)l(eHHOH Ha HeCKOJibKO 

caHTHMeTpOB BblWe roJieHOCTOnHoro cycTa

Ba. 

-



- - 4>acu.11R roneH11 

YAep>K11earenb 
pa3rn6areneiil 

PVIC. 4. 18. YAep>KVIBaTenb -.aero Vl306pa>KalOT B BVIAe COBOK}'n
HOCTVI OTAenbHblX CTPYKTYP, HO B AeiltCTBVITenbHOCTVI OH npeA
erasnReT co6otlt yronUJeHVle my6VIHHoro cnoR. 3ro Henpepb1s
HaR o6ono-.Ka rena, VI e pa3HblX ero OTAenax oHa Ha3b1BaercR 
no-pa3HOMy. Ha Hore oHa Ha3b1BaercR «c/JaC1..jV1etlt roneHw>. 

noACKa3Ka no TexH1.1Ke 

0.uHa 113 crpaTer11ti cocTOl1T B TOM, lff0-

6hI 11CITOJlb30BaTb ecTeCTBeHHOe .llBIDKeH11e 

rroaepXHOCTHblX CJIOeB 11 ITO.llTSIH)'Tb HX .lll1-

CTa.TlbHO (KaK Ha P11c. 4 .19a). 3To rro3BOJil1T 

BaM ITOlJYBCTBOBaTb 6oJiee rna.uK}'IO rro

aepXHOCTb rny611HHOro CJIOSI.. norpy3HTeCh 

B Hero, 3auerr11Tech 11 JaTeM CKOJib3HTe rrpoK

c11MaJihHO. Koma Bbl rroHa':laJIY 0Tao.u11Te 

KO)!()' 11 )IGIPOBYJO TKaHh B rrpOTl1BOITOJl0)1(

HOe HarrpaBJieH11e, KJI11eHT TaK)l(e lJYBCTByeT 

MeHhllle Harpy3KH Ha 3Tl1 TKaHl1, 11 ueJieBruI 

TKaHb Jier':le ITO.ll.llaeTCSI. KOH'fPOJIIO. 3To MO

)l(eT oKa3aTbCSI. O':IeHh rroJie3Hoti crpaTemeti 

.llJISI. YJIY':lllleHHSI. rraJihrrau1111 H)')l(HOro CJIOSI., 

IT03BOJISl.SI. BaM 6bITb 6oJiee aICKYPaTHblM no 

OTHOllleHl1IO K CJIOSl.M, a KJil1eHT)'- qyBCTBO

BaTb ce6H 6oJiee KoMcf>opTHO. Mb1 peKOMeH

.uyeM B3Sl.Tb 3a rrp11Bbl':IKY .llJISI. ycTaHOBJieHHSI. 

60Jibllll1HCTBa BallIHX KOHTaKTOB Ha':ll1HaTb 

c OTBe.ueHHSI. rroaepXHOCTHOro CJIOSI. B rrpOTl1-

BOITOJIO)l(HOM HarrpaBJieHl111. 

Crona 111 roneHb 

PV1c. 4. 19. 3ro uAeanbHaR o6naCTbAflR Hapa6oTKU HaBblKa 
nanbnal..juu rny6VIHHoro cnoR -.epe3 norpy>KeHVle BHVl3 
CKB03b Ka>K,Qb1tlt u3 nnaeros. no-.ysersytltre pa3nu-.ue 
VIX CBOMCTB no Mepe TOro, KaK Bbl HaAaBnVlsaere Ha KO>Ky, 
CKB03b cnotlt JKuposotlt TKaHu, u OUJyrure conporusneHue, 
803HUKWee B MOMeHT, KOrAa Bbl AOCTUrHeTe rny6uHHOro 
cnoR. nonpo6ytltre 3a<fmKcuposaTb KOHTaKT c Ka>K,QblM 
1'13 3TUX cnoeB Ha TblnbHOM CTOpOHe CTOnbl. no-.yBCTBYMTe, 
KaK OTnVl"<alOTCR CBOMCTBa He TOnbKO caMUX TKaHetlt, 
HO "' Toro KOHTponR HaA eronoi1 "' nanbl..jaMU Hor; KOTOpblU 
y sac eerb, KOrAa Bbl ABuraere Ka>K,Qb1i1 cnoi1 no o-.epeAu. 
Ecnu y sac '<YBCTBVITenbHblU naprHep, npusb1KwV1i1 K pa6ore 
c renoM unu xopowo -.ysersyioUJui1 csoe reno, nonpocure 
ero AaBaTb o6paTHyio CBR3b no Mepe roro, KaK Bbl 6yAeTe 
pa3BUBaTb CBOU yMeHUR. 

-



C1>acLJ11anbHb1i1 pen11J ,IJ,f1R crpyKTypHoro 6anaHca 

C80601rnoe H He3a8HCHMoe .ll8H)l(eHHe Ka)l(

noro Cl10H He06XO.llHMO .llJIH 3cPcPeKTH8HOro 

cPYHKUHOHHp08aHHH 8Cex '-laCTeH Te11a, HO 

CTona H ro11eHOCTOn OKa3hIBalOTCH oco6eHHO 

80CnpHHM'-IH8bl K CTHfH8aHHIO H3-3a MHO)l(e

CT8a 803.lleHCT8HH, KOTOpbIM OHH CTO.ll8epra

IOTCH. Iloc11e 11I060H QlOpMbl o6e3.ll811)1(eHHO

CTl1, TaKOH KaK onepau11H 111111 paCTH)l(eH11e 

C8H30K, noTpaTHTb 8peMH Ha OC8060)l(.lle

Hl1e Ka)l(.lloro Cl10H MO)l(eT OKa3aTbCH O'-leHb 

no11e3HhIM. ll811)1(eH11e MO)l(eT 6hITh orpa

Hl1'-leHo 8 Cl10HX Cl1H0811aJibHbIX 060110'-leK, 

OKp~alOlUl1X cyxmKH1111H 8 3TOH 0611aCTH. 

<l>HKCaum1 060110'-leK 8 MOMeHT, Koma KJ111-

eHT .ll811raeT cyxO)l(l11111HMl1, C03.llaeT 3QlcPeKT 

«3y6HOH Hl1Tl1», OC8060)l(.llalOlUHH OT 11I06hIX 

np11cyTCT8YIOllll1X orpaHl1'-leHl1H. 

BblCB060>KAaH «nmocHeBylO nHTepi<y» 

ll8anuaTb weCTb KOCTeH CTOCTbl cnpoeKT11p0-

8aHhl TaKl1M o6pa3oM, '-IT06b1 np11cnoca61111-

8aTbCH K 113MeHeHl1HM noxonKH 11 06y811. Mb1 

MO)l(eT noTepHTb 3TY crroco6HOCTb 113-3a HO

weHl1H )l(eCTKOH , T011CTOrIO.llOW8eHHOH 111111 

HerIO.llXO.llHlUeH o6y811, H3-3a Tpa8Mbl 111111 

HeaKKYPaTHOro 803.lleHCT811H 111111 npOCTO 

8 pe3yl1hTaTe rrepeMemeHl1H 11CKJII0'-111Tel1bHO 

no 11.lleaJibHbIM p08HbIM rI08epXHOCTHM, co-

3.llaHHbIM '-lel108eKOM. 

B Ka'-leCT8e rrpO.llOJI)l(eHHH C8oero 3HaKOM

CT8a co CTOITOH 803bMl1Te Ka)l(.llyJO rIJIIOCHe-

8yJO KOCTb '-JYTb npOKCl1MaJibHee l1X f011080K 

11 rrpOXO.llHTe 11X 0.llHY 3a npyroi1 8 .ll0pCaJibH0-

8eHTpaJibHOH rIJIOCKOCTl1, o6pamaH 8Hl1Ma

Hl1e Ha 113MeHeHHH 8 OTHOCl1Tel1bHOH C8060-

.lle 11X .ll811)1(eHl1H. llernepTyio H ITHTYIO KOCTb 

o6hI'-IHO .ll811raTb 11er'-le 8Cero c Hapacrniomei1 

orpaHl1'-leHHOCTblO .ll811)1(eHHH OT TpeTbeH 11J111 

'-lernepTOH KOCTH KO 8TOpOH 11JIH TpeTheH, 

H He60l1bWl1M 0611ef'-leH11eM Me)l(.lly rrep80H 

11 8Topoi1 . Ec11H nOKa)l(eTcH, '-ITO KaKaH-TO H3 

Hl1X 3aCTpHJia '-IYTb 6011bwe, '-leM npyrne, TO 

3TY npo611eMy MO)l(HO peWHTb rIYTeM OCTO

pO)l(HOH M0611J1113aU11H TaKHM )l(e cnoco6oM, 

KaK Mbl ne11aJIH 3TO Ha 3Tane oueHKH, HO TaK

)l(e HX MO)l(HO npopa6ornTh 6011ee rny6oKo, 

norp~aH Me)l(.lly HHMH KOH'-111K naJibUa, '-ITO-

Puc. 4.20. YAep)l(l!IBaiirTe Ka)l(Ay/O nnlOCHeBylO KOCTb 
no O'lepeA111111 npoAB111raiirTeCb no HlllM anepeA 111 Ha3aA, 
'IT06bl OL.jeHlllTb lllX B3al!IMOAeiirCTBl!le Apyr c ApyroM. 

Puc. 4.21. Pa6oTa Me)l(Ay nniocHeBblMlll KOCTRMlll 
AflR pacKpblTlllR '1epaeo6pa3HblX MblWL.1. 

6b1 pacKphITh rropa)l(eHHhie '-Iep8eo6pa3Hbie 

H Me)l(KOCTHhie MbIWUbl (He60l1bWl1e MbIWUbl 

Me)l(.lly rIJIIOCHe8blMl1 KOCTHM11). 

c 3TOH 8a)l(HOH rIJIOTHOH 0611aCTblO TKaHl1 '-la

CTO rrpHXO.lll1TCH pa60TaTb, '-IT06bI 8blC8060-

.llHTb rIHTO'-IHyJO KOCTb H HCrrpa811Tb rraTTepH 

BbICOKOH apKH, fl038011HH CTone OTKpbIBaTb-

-



csi B npottamrn. lle<f>opMamrn qacTeti no.Llo

wsettttoti <t>acmu1 BCTpeqaeTcsi no'ITH B Ka

)1(.LlOM a6eppaHTHOM I naTTeptte CTOnhI. 3To 

BhICOKO HHHepBHPOBaHHaSI o6JiaCTh, no:no

MY Ll,JlSI coxpatteHHSI .Llp}')((eCKMX OTHOWeHHH 

c KJIHeHTOM nocJie npopa60TKH 3TOH noTeH

UHaJihHO 6oJie3HeHHOH 30Hhl B<UKHO .LleHCT

BOBaTb OCTOpO)((HO H c npaBHJihHOH MexattH

KOH. Krrnettrn MO)((HO pacnoJIO:>KMTh JIH6o tta 

cnHHe, JIH60 Ha :>KMBOTe TaK, 'IT06bI ero CTO

nbl HaXO.LlHJIHCh Ha KpalO CTOJia H MOfJIH CB0-

60.LlHO crn6aThCSI H pa3rn6aThCSI. CSl.LlhTe HJIH 

BCTaHhTe Ha KOJieHH y nO.LlHO:>KMSI CTOJia H pa-

6orntiTe KOCTSIWKaMH naJihUeB B.LlOJlh JIHHHH 

TKattH. Baw11 nne'Io, JIOKOTh H TO'IKa np11Koc

tt0Bett11si .LlOJDKHhl HaXO.LlHThCSI Ha 0.LlHOH Bep

THKaJihHOH JIHHHH, 'IT06bI Bee Bawero TeJia 

nepe.LlaBaJICSI Henocpe.LlCTBeHHO qepe3 KOCTH, 

OCJia6JISISI .LlaBJieHHe Ha Baum M5J:rKHe TKaHH . 

.LlsIDKettHe ocywecrnm1eTcsi rryreM Q:>11Kcamm 

nJiel.fa, JIOKTSI H 3allilCThSI, rrepeHOCSIWMX sec 

Bawero TeJia B TKaHH Ha nO.LlOUIBe CTOilhl KJIH

ettTa, H JaTeM npHnO.LlHHMattHSI sawero nneqa 

Ll,JlSI C03.LlaHHSI HHCXO.LlSIWero yrna KOCTSillieK Ba

WHX naJihUeB. npH'-leM IlO.LlbeM Bawero nJie'Ia 

ocyweCTBJUieTCSI He 3a C'IeT Henocpe.LlCTBeHHO

ro ero no.LlbeMa, a Ja cqcr nepettoca seca sawe

ro TeJla Ha npOTHBOnOJIQ)KHhlH Ce.LlaJlHWHhlH 

6yrop. l1cnoJih30BattHe Tena TaKHM o6pa3oM 

(rrYTeM C03.LlaHHSI CTa6HJIH3HPyIOllleH CHJihl 

ssepx no uenH BMecTo .LlaBJiettHSI ttenocpe.LlCT

Betttto Ha o6JiaCTh KOHTaKTa) n03BOJISieT C.Lle

JlaTb sawe nporna)(QrnattHe wi:r'-le H TeM caMhIM 

Jlef'-Ie Ll,JlSI BOCnpHSITHSI B 3TOH ttepe.LlKO tte)((}{OH, 

qyscTBHTeJihttoti o6JiaCTH. BaM CJieeyeT KaK 

MO)((HO 60JibWe 3KCnepHMeHTHpOBaTb c 3TOH 

TeXHHKOH, IlOCKOJihKY Otta He TOJlhKO noMoraeT 

BallieMY KJIHeHTY, HO 11 SIBJISieTCSI tta1160Jiee 3p

fOHOMH'IHOH Ll,JlSI Bawero co6CTBeHHOro TeJia. 

npopa60TaHTe 3TY 0611aCTh .LlBywl HJIH Tpewi: 

nO.LlXO.LlaMH no CJierKa pa3HhIM JIHHHSIM, y6e

.LlHBWHCh, 'ITO OXBaTHJIH Bee OT.LleJibHbie .LlOJlH, 

npHKpenJISIIOlUHeCSI K fOJlOBKaM nJIIOCHeBbIX 

KOCTeti. nonpOCHTe KJIHeHTa crn6aTb H pa3-

rn6aTb CTOrry, 'IT06hI nOMO'Ib BbICB060.LlHTh 

0Tl<JIOH5110llH1MC51 OT HOpMbl. 

Crona 0 roneHb 

H nepeo6yqHTb TKatth. Beef.Ila npome 11cnOJib-

30BaTh Bee Bawero TeJia, HaBHCHYB CBepxy 

11 rrpopa6aTbrnasi JOHY no ttanpaBJiettHIO BHH3, 

'IeM BhITSlrHBaTb TKaHb BBepx. TaKHM o6pa-

30M, pa3Bepttys KJIHeHTa Ha :>KMBOT, Bbl 3aTeM 

MO)((eTe H3MeHHTh ttanpaBJietttte H rrpH 3TOM 

coxpaHSITh JierKOCTh B MexattHKe sawero TeJia. 

P11c. 4.22. 3,LleCb Mb/ B"1,Ll"1M nepneH,Ll"1K}'flRPHOe BbtpaBH"1BaH11e 
T04K"1 KOHTaKTa, 3anRcrbR, flOKTR 11 nne'la, 'ITO n03BOnReT nerKO 
nepeHecr11 aec rena B TKaH11. 

P11c 4.23. no.L1HRT11e nne'la 3a c'leT no,LlbeMa rynoa1111ja 
C03,LlaeT HaKnOH BH"13, o6ecne4"1BaR np11KOCHOBeH11e 
6e3 HanpR)l(eH11R. 

P11c. 4.24. l./ro6bt o6ecne4"1Tb ,Lloayn K 6onee rny60K11M cnoRM 
nO,LlOWBeHHOU TKaH"1, Ha4H"1Te 803,LleucraoaaTb Ha crony, KOr,Lla 
OHa HaXO,Ll"1TCR B He6onbWOM nO,LlOWBeHHOM crn6aH"1"1 -
4T06bt ocao60.L1"1Tb noaepxHocrHbte TKaH11, a 3areM 
nonpornre Kn11eHTa Me,LlfleHHO pa3rn6arb crony (6). 

-



<Dac4llfa!7bHbttll pe!711f3 ,Q!7R crpyKTypHoro 6anaHca 

naTepallbHaSI no11oca 
noAOWBeHHOM <l>ac~l1U1 (nn 1.1 n3n) 

3Ta noJloca MO)f(eT 6bITb 3a11eticTBOBaHa 

KaK np11 JlaTepMbHOM nOBOpOTe CTOnbI, TaK 

11 np11 naneHl111 apKl1, noCKOJlbK}' OHa 11.lleT OT 

rnITOlJHOH KOCTl1 K OCHOBaH11IO mnoti nJlIOC

HeBOH KOCTl1, y11ep)f(l1Ba5I 3Tl111Be TOlJKl1 op11-

eHT11pa 6Jl11)f(e 11pyr K 11pyry. 

KaK MbI ~e B1111eJ111 paHee B 3Toti rnaee, Jla

TepMbHbiti noeopoT nepe11Heti qacT11 CTO

nbI ( OTHOCl1TeJlbHO TapaHHOH 11 nHTOlJHOH 

KOCTeti) npo11cxo1111T BMeCTe c pacKpbITl1eM 

noJlyK}'noJla. KacaH11e nHTKOti Jleeoti CTOnbI 

B TaKOM nOJlO)f(eHl111 MO)f(eT np11BeCTl1 K ue

JlOMY pH11y npo6JleM: no11oweeHHaH <t>acu1151 

nOJ1YlJl1T MeHbWe no1I.llep)f(Kl1 OT KOCTHOH 

CTPYKTypb1; c11JlbI peaKu1111 onopbI 6y11yr Ha

npaBJleHbI B TeJlo no1111pyr11M yrnoM 11 co311a-

11yT 60JlbWe BMbryCHbIX YCl1Jll1H B KOJleHe, 

np11BO.ll51 K 113MeHeHl151M MexaHl1Kl1 B o6Jla

CTl1 6e11ep 11/11J111 KpeCTUOBO-nO.llB3110WHbIX 

cycTaBOB. 

P111c. 4.25. 3,Llecb Mbt BlllAlllM, KaK crona c Me,L1111anbHbtM 
HaKnOHOM nRTO'IHOtit KOCT/11 nbtTaeTCR COJ,LlaTb narepanbHbltit 
noaopor cronbt OTHoc111renbHO 6onbwe6epL10Botit Kocr111. 

EcJ111 MbI XOTl1M 11cnpae11Tb noJlo)f(eHm 

npe.unJIIOCHbl, HaM H~HO y6e1111TbC5I, llTC 

OCHOBaH11e nHTOH nJlIOCHeBoti KOCTl1 cno

co6HO BbinOJlHHTb .LlBl1)f(eH11e no HanpaBJle

Hl1IO OT nHTOlJHOH KOCTl1, nOJBOJ15151 CTOm 

Bbinp51Ml1TbC51. 

nonpOCHTe KJll1eHTa Jlet.Jb Ha 60K, lJT06bl 

HMeTb BOJMO)f(HOCTb npopa60TaTb CTOn~ 

c caMoro eepxa. KocTHWKoti 011Horo nanbua 

MO)f(HO pa60TaTb B.ll0JlbJ111Hl111 TKaHl1, npoxo-

1151Weti t.JeTKO Me)f(.[ly 11BYM51 nanbn11pyeMbIMl1 

KOCT51Ml1 - nHTOlJHOH KOCTblO l1 OCHOBaH11-

eM nHTOH nJlIOCHeBOH KOCTl1 . 06paTl1Te BHl1-

MaH11e , 'ITO 3Tl1 KOCTl1 HaXO.ll51TC51 Ha paCCT0-

51Hl111 O.llHOro l1Jll1 .llByx caHTl1MeTpOB (11J111 

nOJllllOHMa) Hall noJlOM - no3TOMY He CTOHl 

pa6oTaTb c Hl1Ml1, Korna rnnKa HaXO.ll11TC51 Ha 

CJll1WKOM )f(eCTKOH noeepXHOCTH . 

P111c. 4.26. 8b1TR>KeH111e narepanbHOtit nonocbt np111 noMOUj/11 
0,LIHOtitpyK/11. 

P111c. 4.27. 8b1TR>KeH111e narepanbHotit no,L1owaeHHOtit cpacL.jlll/11 
np111 noMOUj/11 AByx pyK. 06par111re BH/l/MaH111e, KaK coe,LllllHR
IOTCR cropOHbf KynaKOB, C03,LlaBaR apaUjaTeflbHOe ABlll>KeH111e 
pyK, pa3,L1B111raR cycraabt nanbL.leB. 

-



Ec1n1 npocTpaHCTBO no3BOJrneT, CO)l(Ml1Te 

60KOBbie CTOpOHbl 06011x CBOl1X K}'JiaKOB 

BMeCTe, pa3Be.IUI cycTaBbl yKa3aTeJibHblX 

nanbues. KopoTKaH MaJio6epuosa.H MbillI

ua TaK)l(e np11KpenJI.S1eTC.SI K OCHOBaHl1IO 

n.HTOH nJIIOCHeBOH KOCTl1, 11 .LlJIH C03.LlaHl1H 

Y.LlJil1HeHl1.SI Me)l(Jly Hett 11 JiaTepaJibHOH CTO

pOHOH nHTOlJHOH KOCTl1 ee TaK)l(e MO)l(HO 

npopa6aTbIBaTb on11caHHbIM Bbillie cnoco-

6oM . 

Korna 66Jihllia.H t.JaCTb seca KJI11eHrn cMe

weHa Knepe.u11 OT JiaTepaJibHOH JIO.Llbl)l(Kl1, 

3TO MO)l(eT C03.LlaTb .uonOJIHl1TeJibHOe Ha

np.S1)1(eH11e B JII06oM: 113 TKaHeH, npOXO.Ll.Sl

llll1X no3a.u11 n.HTOlJHOH KOCTl1, T. K. 11MeHHO 

TaM nO.LlOllIBeHHaH <t>acu11H, 6y.UYt.J11 lJaCTbIO 

nosepXHOCTHOH 3a.uHeH J111Hl111, nepeXO.Lll1T 

B ax11JIJIOBO cyxO)l(l1Jil1e . 3TO MO)l(eT np11sec

Tl1 K CMeweHl1IO n.HTKl1 Bnepe.u, B pe3yJibTaTe 

'-!ero COKpaTl1TC.SI .LlJ111Ha n.HTK11 OTHOCl1TeJib

HO nepe.uHeH lJaCTl1 CTOnhI. B 3TOM CJIYt.Jae 

nHTOlJHYIO KOCTh MO)l(HO cpaBHl1Th co CTpe

JIOH, a nJIOTHYIO TKaHb, npoXO.Ll.SllllYIO no3a

.Lll1 Hee, - c TenrnoM:, HanpaBJI.HIOWeM: n.HTKY 

BHYTPb CTOnhI. 

EcJil1 Mbl XOTl1M .uo611TbC.SI ycnexa B CMewe

Hl111 Beca TeJia o6paTHO Ha ueHTP TpeHOfl1 

CTOnhI, HaM CHalJaJia H~HO o6ecnelJl1Tb 

60JibWe no.Ll.Llep)l(Kl1 C3a.u11; 11Ha'-!e B03Hl1KHeT 

CTpeMJieH11e BePHYTbC.SI B Ka)l()'WYIOC.SI 6oJiee 

YCTOH411BOH n0311U11IO c BeCOM Ha nepe.uHeH 

lJaCTl1 CTOnhI. 

Y.LlJ111HeH11e no.uowseHHOH <t>acu1111 (P11c. 

4.27 - 3TO O.Lll1H 113 MeTO.LlOB, 11 MO)l(HO no

TpaTl1Th BpeMH, 803.LleHCTBYH Ha nepe.UHIOIO 

CTOpOHY n.HTOlJHOH KOCTl1 B 0)1(11.LlaHl111, lJTO 

TKaHb 6y.ueT nocTeneHHO BhICB060)l(JlaTbC.SI; 

HO .uasaM:Te TaK)l(e o6paTl1MC.SI K TKaHl1, OKpy

)l(aIOweM: n.HTOlJHYIO KOCTb. 

Pa6ornH no o6e cTopoHhI roJieHocTonHoro 

cycTaBa, MO)l(HO 11CnOJib30BaTb cycTaBhl yKa-

3aTeJihHhIX naJibUeB .LlJIH CH.SITl1H orpaHl14e

Hl1.SI B TKaHl1 B03Jie n.HTKl1, 11.uyweM: c Ka)l(JlOH 

Crona 1-1 roneHb 

P111c. 4.28. CpasHeH111e yKopo'leHHoilr 111 HOpManbHOilr 
nRTOK. 

CTOPOHhl BHl13 OT aXl1JIJIOBa cyxO)l(MJil1.SI, OT 

JIO.LlhDKeK 11 OT nepe.uHeH lJaCTl1 CTOnbl. no

CJie Ka)l(Jloro nocJie.uy10wero npoxo.ua KJI11eHT 

MO)l(eT BbIT.SlrHBaTb n.HTKY OT 6e.upa, lJT06bI 

co3.uaTh 6oJibwe npocTpaHcrna. 

npe)l(Jle '-leM n.HTKa BeptteTCH Ha MeCTO, MO

)l(eT noTpe6oBaTbC.SI BhICB060.Lll1Th .upyrne 

TKaH11: 11KPOHO)l(HYIO 11 KaM6aJIOBl1.LlHYIO 

Mhlllillhl, MhIWUhl 3a.LlHeH nosepxHOCTl1 6e

.upa (xaMCTPl1Hf11), B03MO)l(H0 .ua)l(e KpecT

UOB0-6yropHyIO CB.Sl3K}' 11Jil1 MhlWUy, Bbl

npHMJI.SllOlliYIO n03BOHOlJHl1K, - JII06oro 

3JieMeHTa nosepXHOCTHOH 3a.uHeH J111Hl111. 

P111c. 4.29. Ha,qasn111saH111e KOCTRWKaM111 nanbL1eB Ha nepe.QHIOIO 
L/aCTb nRTOL/HOilr KOCTlll: 111cnonb3yilrTe «MRrKllle KOCTRWKlll» .QnR 
3axsara 111 >K.QlllTe, L/TO 0Kpy)l(a10~aR ee no,q,qep)l(111Ba10~aR 
TKaHb ocso60,q111T nRTKY C3a,q111. 

-



<t>acl.jvianbHb1i1 penvi3 .anfl crpyKTypHoro 6anaHca 

P111c. 4.30. 3axsar111re rKaHb nepe.o. ax111nnosb1M cyxo)l(111n111eM 
/If BblTRHllfTe ee 8Hllf3, JasepwaR nporna)l(llfBaHllfe Ha Hllf)l(He,;;, 
cropoHe KOCTllf (He Ha )l(llfpe) no.o. nRrKo,;;,. 

P111c. 4.31. Ha'l111HaR HeMHoro Hllf)l(e no,O.bl)l(Kllf, 'IT06b1 
He 3arp0Hyrb Heps, noTRHllfTe TKaHb Ha3a,O. /If 8Hllf3 
no HanpasneHllf/O K nRTO'IHO,;;, KOCTllf. 

P111c. 4.32. npopa6arb1sa,;;,re nRrKy no.o. Ka)l(,lJ.blM yrnoM: 
HOnb, copoK nRTb 111 ,o.eBRHocro rpa,o.ycos coorsercrseHHO. 

npe)l(lle '-leM Ta3 6oJiee paBHOMepHO pacno

JI0)1(11TCSI Hall CTonaMH, MO)l(eT B03Hl1KHYTh 

tteo6xo1111MOCTh no.uttSITh M11oct>acu1110 ne

pe.utteM: '-laCTH TeJia. lla)l(e Kpowe'-lttoe BhIC

so60)1(1lett11e 11 c11s11r nsiTKH ttaJa.u MO)l(eT 

c11JihHO noMeHSITh TY no1111ep)l(KY, KOTopyIO 

CTOna .uaeT OCTa.llhHOMY TeJiy. 

Teneph, Kor.ua BhI noJHaKoM11.1111ch c tteKOTO

pb1M11 113 TeXHl1K, MO)l(HO np1111aTh HM SipKO

cnt CT0Slllll1Ml1 Ja Hl1Ml1 cPYHKU110HaJihHhIMH 

HaMepeHl1SIMl1. 

B nepsoM: '-laCTH lJ.TeHHSI TeJia MhI ouett11-

JI11 cnoco6HOCTh CTOnhI K npoHaUH11, 11 Te

nepb MhI MO)l(eM nposep11Th ee cnoco6ttocTh 

K cyn11ttau1111. Cyn11ttau11si npo11cxo1111T KaK 

4epe3 JiaTepanbttoe spalllett11e rnpattttoM: Ko

CTH, C03.UaBaSI «cPOPMY» CMhIKaHHSI c nepe.u

HeH '-laCThlO CTOnhI, TaK H Ja C'-leT HaTSI)l(eHHSI 

pa3HhIX no.uowsetttthIX cr116aTeJieM:, Kor.ua 

~ 
~ 



roJlettocTon nepexo.u11T s TbIJibttoe cr116a

tt11e 11 3aTeM pa3r116aIOTCSI OaJlbllbl CTOObl. 

Mb1 MO)l(eM nposepttTb pa3J1Wrnb1e acneK

Tbl cyn11ttau1111, nonpocws KJltteHTa waraTb 

BOKpyr csoeti CTOnb1 (Pwc. 4.33 a, 6). 3aMax 

CB060.UHOH HOfOH nosopaY:ttBaeT Ta3, 11 3TO 

nocbrnaeT cwrHM K JlaTepMbHOMY spawe

HttIO BHl13 no onopHOH Hore B rnpaHHYIO 

KOCTb, TeM caMbIM C03.UaBaSI cyn11Hau1110 

onopHOH CTOObl. 

Puc. 4.33. nocraBbTe KJJueHra raK, 'lT06b1 4eneaaR crona 
oKa3anacb anepe;:w1, u nonpocure ero Apyroilr Horoilr «waraTb 
BOKpyn> 3TOilr cronb1. 3aMax npaaoilr Hom (KaK noKa3aHo 
3AeCb) noaopa'luBaer Ta3 aneao u C03Aaer narepanbHOe 
Bpa~eHUe 6eApeHHOilr KOCTU, 'lTO, B CBOIO O'lepeAb, 
cnoco6crayer narepanbHOMY apa~eHulO 6onbwe6ep4oaoilr 
u Mano6ep4oaoilr Kocreilr u, 6naroAapR B3aUMOAeilrcrau10 
«wun-na3» 1, rapaHHaR KOCTb raK>Ke nocneAyer B narepanb
Hoe apa~eHue, 'lT06b1 noMO'lb CTRHYTb nonyKynon cronbl. 
roneHOCTOnHblilr cycraB OKa>KeTCR B TblflbHOM cru6aHUU, 
n03BOflRR repaneary OL.jeHUTb TKaHU Ha 3aAHeilr ero 'lacru 
OAHOBpeMeHHO c aAanTUBHOCTblO nRTO'lHOilr KOCTU "'nare
panbHOilr nonocbl nOAOWBeHHoilr cpac4uu. KaK Mbl u noA03pe
aanu, y Haweilr MOAenu HeAOCTaTO'lHO cynuHa4uu cneaa -
ecrb nuwb He6onbwoe U3MeHeHue narepanbHoilr cropoHbl 
cronb1 Me>K,Qy pucyHKaMu (a) u (6). HeAocraTO'lHaR aAanma
HOCTb cronbl MO>KeT 6b1Tb CBR3aHa c npo6neMaMu Bbl We -
oco6eHHO c KoneHoM, Koropoe He n106ur apa~aTbCR. Ecnu 
crona HeAOCTaTO'lHO BblXOAUT B np0Ha4u10 unu cynuHa4u10, 
ecnu oHa no KaKoilr-ro npu'luHe 3a6noKupoaaHa (3TO MO>KeT 
6b1Tb u3-3a TKaHu unu >Ke U3-3a o6yau unu opre3oB), 
apa~eHue, cnycKalO~eecR no Hore, 6yAeT cocpeAOTO'leHo 
Ha crb1Ke 6eApeHHOilr u 6onbwe6ep4oaoilr Kocreilr. 

WwnoBoe coe1111ttett11e - coe1111Hett11e 11eTartei1 

( o6bI'IHO 11epeBSIHHbIX) nyreM nJIOTHOro BCTaB

JieHHSI B OTBepCTHSI (na3bl) <tmrypHblX BbICTynoB 

B 3THX 11eTartSIX - WHnOB. 

Crona "1 roneHb 

EcJltt Bbl BHttMaTeJibHO nocMOTpttTe Ha 

Pwc. 4.33 (a, 6), Bbl ys11.u11Te, Y:To JlaTe

pMbHaSI noJloca, c KOTOPOH Mb! pa60T3J111 

Ha P11c. 4.26 11 4.27 paHbrne, .UOJl)l(Ha YM11-

Hl1TbCSI, Y:T06bl n03BOJ111Tb co6paTbCSI nepe.u

HeH Y:acT11 cTonbI. EcJ111 3Ta TKaHb CJ111WKOM 

OJlOTHaSI 11J111 orpaH11Y:eHHaS1, 3TO 6y.ueT npe

OSITCTBOBaTb cnoco6HOCTl1 CTOObl BepHYTbCSI 

B cyn11ttau1110 Ha <Pa3e nepeHoca B noxo.uKe, 

B MOMeHT no.uroTOBKl1 K OTpbIBY OaJlbUeB OT 

nosepxHocT11. 0Tpbrn nMbues np11 see ewe 

npoHttposaHHOH CTOne MO)l(eT 6bITb CBSI3aH 

c BblpaBHl1BaHtteM OaJlbUeB, npo6JleMaMl1 

c no.uowseHHOH ct>acu11eti 11 KOJleHOM. 

Ilpo MY:JKY:l1HY Ha Pwc. 4.33 MO)l(HO CKa3aTb, 

Y:TO OH 3aCTpSIJ1 B np0Hau1111 JleBOH CTOObl. 

3To He caMbIH nJIOXOH sap11aHT 113 Toro, Y:TO 

Bbl YB11.U11Te B xo.ue csoeti npaKTl1Ke, HO Mb! 

6bl XOTeJ111 o6JiefY:l1Tb .uetiCTBl1e ero Cl1CTe

Mbl np11 noMOllll1 BblCB060)l(.QeHl1SI OSITOY:

HOH KOCTl1 11 JlaTepaJlbHOH OOJ10Cbl no.uo

lllBeHHOH ct>acu1111, a TaK:JKe o6paTl1Bll111Cb 

K no.uowseHHbIM cr116aTeJ1S1M, B Y:aCTHOCTl1 

K MaJl06epuoBblM MbllllUaM, nOCKOJlbKY OHM 

KpenSITCSI K Me.Ul13JlbHOH 11 JlaTepaJlbHOH 

CTOpOHe CTOObl, oco6eHHO K KOpOTKOH Ma

Jl06epUOBOH, KaK Mb! YB11.U11M 003)1(e . 

«MapHOHeTO"IHble HHTH» (Ton 

PacnoJ10)l(eH11e Ka)l(.Qoro cyxo)l(ttJ111SI MbllllU 

roJ1eH11 noKa3aHo Ha Pwc. 4.12, r.ue 0H11 ne

peceKaIOT .use OJ10CKOCTl1 fOJleHOCTOnHoro 

cycrnsa. Tenepb nocM0Tp11M Ha 3Tl1 .use J111-

H1111 KaK Ha KpecT ynpaBJ1eHl1SI Map110HeT

KOH, r.ue cyxo)l(MJlMSI - 3TO H11T11, 3anycKa-

10w11e .UBl1)1(eH11e MapMOHeTOY:HOH CTOObl. 

B11.u11Te JlM Bbl, Y:TO np11no.UHS1B O.UHY CTopo

Hy, Bbl onyCTMTe BTOpyIO? IlO.UOWBeHHble 

cr116aTeJ1M 6y.uyT aHTaroHl1CTaMl1 TbIJibHblX 

cr116aTeJ1eti, a MbllllllbI, cosepwa10w11e 11H

sepc1110, - aHTarOHl1CTaMl1 Mbllllll, C03.Ua

IOlll11X 3sepc1110. CoxpaHSISI 3TY KapTl1HKY 

B fOJlOBe, Mbl MO)l(eM BM3YaJ1113MpOBaTb Ha

npaBJ1eH11e Ka)l(.Qoro ttarnero nporna)l(11Ba

HMS1, B oco6eHHOCTM c TOY:K11 3peHMSI 63JlaH

c11poBaHl1SI apoK 11 .uetiCTBl1SI no.uTapaHHOro 

-



<1>aclj11anbHb1i1 pen113 ,D.11R crpyKTypHoro 6anaHca 

cycrnsa. HanpHMep, B CJiy1rne HH3KOH Me

.LI.HaJibHOH npO.UOJibHOH apKH Mbl 6bI XOTeJIH 

npHnO.UHHTb H yKpenHTb MblllIUbl Me.UHaJib

HOH CTOpOHbl Ha JIHHHH no.urnpaHHOro cy

CTaBa, onycTHB H paccJia6HB MblllIUbl c Jia

TepaJibHOH CTOpOHbl. Mbl MO)l(eM .uo6HTbC.H 

3TOfO, npopa6aTbIBa.H TKaHb B COOTBeTCTBy

IOllleM HanpaBJieHHH. 

Tenepb, Kor.ua y Hae ecTb noHHMaHHe npoHa

UHH/cynHHaUHH H peaKUHH CTOnbI Ha .UBH

)l(eHHe CHH3Y (npH KacaHHH n.HTKOH) HJIH 

CBepxy (Kor.ua Ta3 nosopat.IHBaeTCH B TY HJIH 

HHYIO CTOpOHy), H306pa)l(eHHe B ueJIOM 0)1(H

BaeT . .llJIH Toro, t.IT06b1 YJIY""lllIHTb npoHaUHIO, 

Mbl .UOJI)l(Hbl YMHHHTb nepe.UHIOIO 60Jibllle-

6epuosy10 Mbillluy; t.IT06b1 npoH30llIJia cynH

HaUHH, Heo6XO.UHM .UOCTaTOY:HbIH .UHana30H 

.UBH)l(eHHH no.UOllIBeHHbIX crH6aTeJieH H Jia

TepaJibHOfO OT.UeJia roJieHH. 

CrnH.uapTHbie IlO.UXO.Ubl K Ka)l(.QOH H3 MHO

<t>acUHaJibHbIX COCTaBJIHIOIUHX HOfH onttca

Hbl HH)l(e, HO Heo6XO.UHMO 6y.ueT MeH.HTb Ha

npaBJieHHH HJIH aKUeHTbl npHMeHHTeJibHO 

K naTTepHy Ka)l(.QOfO OT.UeJibHOro KJIHeHTa. 

Oceo6o>KAeH1.1e 
nepeAHero 0TAena (n<J>Jl) 

CJie.uyH Hallletl: o6wetl: cxeMe npe.usapH

TeJibHoro OCB060)l(.QeHHH nosepxHOCTHbIX 

TKaHetl: .uo norpy)l(eHHH B 6oJiee rny6oKHe, 

Mbl XOTHM CHat.IaJia pacKpbiTb H oueHHTb 

COCTOHHHe MHo<t>acUHH, co.uep)l(aIUeH TPH 

MbillIUbI nepe.uHero OT.UeJia. 11cnoJib3YH 

KyJiaK, 3auenHTe TKaHb nepe.uHero OT.UeJia. 

llaCTO Tpe6yeTCH npHnO.UHHTb 3TY t.IaCTb, 

t.IT06bI IlO.UTHHYTb BHyTpeHHIOIO t.IaCTb CTO

nbI, noMOraSI MeD.HaJibHOH npO.UOJibHOH 

apKe. flo3TOMY 3.uecb t.Iawe scero Ballle 

nporna)l(HBaHHe 6y.ueT HanpasJieHo ssepx, 

K fOJIOBe . 

3To MO)l(HO COt.IeTaTb c pa60TOH Ha.U Me.UH

aJibHOH CTOpOHOH 60Jibllle6epuoBOH KO

CTH npH nOMOIUH O.UHOBpeMeHHOH pa60Tbl 

.upyrnM KyJiaKoM . EcJIH Bbl pellIHTe 3TO no

npo6osaTb, y6e.UHTeCb, '-ITO 803.UeHCTByeTe 

Puc. 4.34. Cno>KuTe pyKu s cpopMe «Kpb1wu», 4T06b1 oHu 
coorsercrsosanu KOHTYPY nepeAHeiit 4acru Horn. 

JIHlllb Ha rny6oKylO ct>acUHIO , He Ha.UaB

JIHBaSI Ha Ha.UKOCTHHUY, noKpbIBalOIUYIO 

KOCTb, HHat.Ie BallleMy KJIHeHTY 6y.ueT Ot.IeHb 

HenpH.HTHO. 

TexHHKH c HcnoJib30BaHHeM KaK o.uHotl:, 

TaK H o6ettx pyK MO)l(HO Hat.IHHaTb npsiMo 

Ha.a roJieHOCTOilOM, cPOKYCHPYHCb Ha ypoB

He ct>acUHH roJieHH , 803.UeHCTBYH Ha y.uep

)l(HBaTeJib H CJiyllla.H CTeneHb CB060.Ubl Me)l(

.uy HHM H HH)l(eJie)l(aIUHMH cyxO)l(HJIHSIMH. 

3ToMy MO)l(HO nOMOt.Ib, nOJIO)l(HB Balllero 

KJIHeHTa TaK, t.IT06bi CTOnbI OKa3aJIHCb Ha 

KpalO CTOJia (PHc. 4.35) H nonpOCHB ero 

Me.UJieHHO BbinOJIHHTb crH6aHHe H pa3rH-

6aHHe cTonbI. Bbl MO)l(eTe o.uHotl: pyKotl: Ha

npaBJIHTb 3TO .UBH)l(eHHe, oco6eHHO eCJIH 

XOTHTe nepeo6Y1-1HTb .UBHraTeJibHbIH naT-

Puc. 4.35. C noMo~blO MRrKux KynaKos B03Aeiitcrsyiitre 
Ha TKaHb nepeAHeiit nosepxHOCTU 6onbwe6ept.jOBOiit KOCTU 
u nepeAHero OTAena .. 



Te pH ' nonnep)l(HBaSI cycTaBbl KaK MO)l(HO 

6Jnt)l(e K HeHTpaJibHOMY no110)l(emuo 11 He 

n03B011SISI HM OTKJIOHSITbCSI B cyn11Haumo 

111111 npoHaumo. 

np0113Be.llHTe 11porJia)l(HBaH11e B.ll011b nepe.ll

HeH tiaCTH Horn 110 HanpaB11eH1110 K 0611aCTH, 

paCl10110)1(eHHOH lIYTb HH)l(e BepxyrnKH 6011b

we6epuoBOH KOCTl1 , Ha ypOBHe 6yrpHCTOCTl1 

6011bwe6epuoBOH KOCTH. MeHSIHTe COOTBeT

CTBYIOWHM o6pa30M .llaB11eH11e 11 rny611Hy 

11orp~eHHSI 110 Mepe 11p1161111)1(eHHSI K 3TOH 

0611aCTH. 

nepeAHRR 6onbwe6epU,OBaR MblWU,a, 
Am1HHb1&i'I pa3r1.16aTenb 6onbworo 
nanbu,a cronb1 1.1 An1.1HHb1&i'I pa3r1.16aTenb 
nanbu,ee cronb1 (n<t>n) 

lfro6b1 neticTBOBaTb 6011ee rny6oKo 11 c11e

ump11tiHo 110 OTHOWeHHIO K Ka)l(.J!OH 113 3Tl1X 

MbIWU, Bbl MO)l(eTe HCl1011b30BaTb 11aJibUbl 

111111 cycTaBbl naJibUeB. lfa-3a n110THOCTH 

TKaHH B 3TOH 0611aCTH Mbl peKOMeHnyeM HC-

11011b30BaTb 6011ee ycTOHlIHBble KOCTSIWKH 

naJibUeB 111111.lla)l(e110KTH. 

11cn011b3YSI TY HHcPOpMaUHIO, KOTOPYIO Bbl 

11011yti111111 BO BpeMsi 11epBoro 11poxo)l(.Jle

Hl1S1 110 <t>acu1111 ro11eH11, Bbl Te11epb MO)l(eTe 

CKOHUeHTpHpOBaTbCSI Ha BCeH .ll1111He MblWU 

11/111111 o6paTHTb oco6oe BHHMaHHe Ha Te 

0611acTH, B KOTOpblX Bbl lIYBCTByeTe orpaHH

tieHHe 111111 HenpHBbllIHYIO n110THOCTb. no

BepXHOCTblO 110KTeBOH KOCTH 110BepHyTOH 

BHYTPb pyK11 MO)l(HO pa6oTaTb 110 Beer. n1111-

He TKaHH. np11 B03BpaTe HCn011b3YHTe naJib

Ubl 111111 cycrnBbl naJibUeB, tiT06b1 11popa60-

TaTb HepacKJieHBWHeCSI 0611aCTl1 11I060H 113 

MblWU. 

nyCTb KJIHeHT 11p0.ll011)1(aeT Bbll1011HSITb Cfl1-

6aHHe 11 pa3r116aH11e CTOl1bl, XOTSI .llJlSI OT

ne11bHbIX tiacTeti 11epenHet1 6011bwe6epu0Bot1 

MblWUbl MO)l(eT OKa3aTbCSI no11e3HblM, ec1111 

no6aBl1Tb K 3TOMY .llBH)l(eHl1IO HeMHOro HH

Bepc1111 11 3Bepc1111. Ec1111Bbl11otiyBCTBOBaJIH, 

KaK TKaHb pacKpbIBaeTCSI (111111 He pacKpbIBa

eTCSI!) OT Bawero KOHTaKTa 110 Mepe Toro, KaK 

Crona 0 roneHb 

KJil1eHT .llBHraeTCSI, Bbl MO)l(eTe CB060.llHOH 

PYKOH MSlfKO HanpaB11SITb ero CTOl1Y B TY CTO

poHy, KOTOpasi 11ytiWe Bcero B11HSleT Ha YKO

potieHHYIO TKaHb. 

IlpnMe'lauue no noso.ay uanpaBJieum1: 
Mb! ClIHTaeM , '-ITO 11epe.UHSISI 6011bwe6epuo

BaS1 MbIWUa SIB11SleTCSI O.llHOH 113 Tex MHo<t>ac

UHaJibHblX 0611acTeH, Ha KOTOPYIO MO)l(HO 

B03.lleHCTBOBaTb B pa3Hb!X Ha11paB11eHHSIX. 

noBepXHOCTHaSI 11popa60TKa MO)l(eT 6bITb 

no11e3Ha, tiT06b1 naTb owyweH11e 11onbeMa 

Me.llHaJibHOH apKe 11, Hao6opoT, 6011ee rny-

6oKasi pa6orn MO)l(eT naTb 6011bwe HHcPOP

Mau1111 CTone, KOTOpaSI He )l(e11aeT BbIXO.llHTb 

B 11pOHaUHIO. 

Ba)l(HOH 0611acTb10 B.ll011b 3TOH 1111H1111, KO

Topy10 MO)l(eT noTpe6oBaTbCSI npoBepHTb, 

SIB11SleTCSI npoMe)l(yTOK, 111111 ero OTCYTCTBHe, 

Me)l(.Jly nepenHeH 6011bwe6epuoBoH MbIW

ueti 11 6011bwe6epu0Bot1 KOCTblO. HepenKo y 

KJIHeHTOB c 6011bl0 B ro11eHH MblWUa CKJie

HBaeTCSI c KOCTblO, 11 CHatiaJia Tpe6yeTCSI 

pa3.lle11HTb 11X, C03.llaB onpene11eHHYIO He3a

BHCHMOCTb Me)l(.Jly .llBYMSI CTPYKTypaMH. 3TO 

MO)l(eT np11HeCTH 11011b3Y B KpaTKOCPOlIHOH 

nepcrreKTHBe , O.llHaKo tiaCTO IlOBTOpSllOWH

ecsi CHMilTOMbl MoryT yKa3bIBaTb Ha npo-

611eMbl c apKOH 11 ro11eHOCTOilOM, Il03TOMY 

o6SI3aTe11bHO rrpoaHaJil13HPYHTe IlOXO.llKY 

KJil1eHTa 111111 HarrpaBbTe ero K TOMy, KTO MO

)l(eT 3TO cne11aTb. 

) 

P111c. 4.36. 5onee my6oKoro KOHTaKTa MO>KHO ,ll06111TbCR 
np111 n0Mo~111 cycrasos nanbL1eB, BHyrpeHHero nosopora 
pyK111111 nepe,lla4111 yc111n111R BH/113 no pyKe 4epe3 npe,llnne4be 
1113anRCTbe. 

-



C!>aCL..JV1a11bHb1t1 pe11V1J )J.JIR crpyKTypHoro 6a11aHca 

.flaTepanbHbllil 0TAen 
1-1 Mano6epu.oeb1e MblWLJ.bl (.fl.fl) 

E3.1IaHcHposaHHe MenH3.llbHOH apKH H oc

so6o)l(JleHHe cf>acUH3.llbHOH neperoponKH 

Me)l(Jly M3.II06epuoBbIMH H KaM63.IIOBHnHOH 

MbllllUaMH HBJUllOTCH nsyMH KJHO'leBbIMH 

CTPYKTYPHbIMH npHJHaKaMH MH npopa-

6oTKH JiaTep3.llbHOro OTneJia. Bbl MO)l(eTe 

pa6oTaTb BBepx HJIH BHH3 BnOJib MHHHOH 

M3.II06epuoBOH Mbllllllbl, OCYllieCTBJIHH He

npepbIBHOe BOJneHCTBHe BMeCTe c npopa-

60TKOH nepenHeH 6oJibllle6epuosoH Mbilll

UbI , 'IT06bI nonHHTb HJIH, HepenKo 6brnaeT, 

onycTHTb MenH3.llbHYIO nponOJibHYIO apKY. 

TaKHM )Ke o6pa3oM MO)l(HO npopa6aTbIBaTb 

Me)l(Mblllle'IHYIO neperoponKY C3MH, Me~ 

M3.II06epuoBbIMH H KaM63.IIOBHnHOH Mbllll

uaMH, HJIH cnepenH, Me)l(Jly Ma1Io6epuoBbI

MH MbilllUaMH H nepenHHM 0Tne110M. H~Ho 

y6enHTbCH, 'ITO OHH nocTaTO'IHO CB06onHbl 

MH 6011ee rny60KOH pa60Tbl c KOPOTKOH Ma

JI06epuoBOH MbllllUeH H rny6HHHbIM JanHHM 

OTneJIOM. 

lb-Ja npHponHOH CHJibl 3THX MbllllU Ba)l(HO 

co6JI10naTb TO'IHOe H KOHTpOJIHpyeMoe npH

KOCHOBeHHe. Ba)l(HO pa6oTaTb c OCTOpO)l(HO

CTblO, 'IT06bI He JaneTb M3.II06epuoBblH Heps; 

eCJIH Ballle BOJneHCTBHe Bbl3bIBaeT 60Jib, 

OCTaHOBHTeCb. 1-IT06bI ynep)l(HBaTb <f>OKYC 

BOJnettCTBHH Ha M3.II06epuoBbIX MbllllUax, 

nponaHraHTeCb no npHMOH JIHHHH Me)l(Jly 

JiaTep3.llbHOH JIOnbl)l(KOH H fOJIOBKOH M3.II0-

6epuoaott KOCTH . 

K.rmeHT MO)l(eT naHraTb CTOny B TbIJibHOe HJIH 

nonolllBeHHOe crH6aHHe, B 3BepCHIO HJIH HH

aepCHIO HJIH no Kpyry. 

IlpHMe'laHHe no HOBO.IQ' uanpaBJICHHJI 

803,llCHCTBHJI: pa60TaTb C MHHHOH M3.II0-

6epUOBOH MbllllUeH H~HO B HanpaBJieHHH, 

npOTHBOnOJIO)l(HOM TOMy, KOTOpoe Bbl Bbl-

6p3.IIH MH npopa6oTKH JanHeti: 6oJibllle6ep

uosoH Mbllllllbl. 06e 3TH MbllllUbl cf>opMHpy

IOT neTJIIO non CTOnOH, HBJIHIOlUeHCH 'laCTblO 

CnHp3.1IbHOH JlHHHH, noMora.si: 63.llaHCH-

poBaTb nonrnpaHHOMy cyCTaBY B 3BepCHIO 

H HHBepCHIO H, TaKHM o6pa30M, coxpaHHH 

nByCTopOHHee B3aHMoneti:CTBHe. 

P111c. 4.37. /11cnon&3yR cyeraa&1 nan&l..jeB, Bbt MO)l(eTe cnepaa 
pacw111p111T& TKaH& naTepan&Horo OTAena, noMoraR OTAen111T& 
ero OT nepeAHero 111 3aAHero OTAenoa 111 npoaep111a, 
4TO Me)K,Qy Me)l(Mb/We4Hb/M/ll neperopOAKaM/11 eCTb npo
erpaHCTBO. 3aTeM, B 3aB/llC/llMOCT/ll OT narrepHa Kn/lleHTa, 
cneAyilrTe BAOnb n/llH/11/11 An/llHHOilr Mano6ep!..jOBOilr Mb/Wl..jbl 
no HanpaaneH11110 K ~111KonoTKe (KaK noKa3aHo 
Ha p111cyHKe (B)), n11160 K ronOBKe Mano6ep!..jOBOilr KOCT/11. 

-



KopoTKaSI Ma1106epu,oeaS1 Mb1wu,a (1111) 

KopoTKa51 MaJI06epuosa51 Mh1wua nepeceKaeT 

MeHbllle cycTaBOB, 4eM ee 011HOHMeHHa51 co

ce11Ka; 6onee KOpOTKHe 11 rny6oKHe MhIWUhI 

(HMeHyeMhie «3JleKTpH4KaMH» B npOTHBO

nOJlQ)KHOCTb «3KcnpeccaM» Ha 513hIKe AHaTo

MH4eCKHX noe3110B) MOryT OKa3aTbC51 6oJiee 

ynp51MbIMH B coxpaHeHHH naTTepHOB H orpa

HH4eHHH. qT06hI H30J1HpoBaHHO B031lettCT

BOBaTb Ha 3TY rny6oJ<YIO CTPYKTYPY 11 ocywe

crnHTh BbICB060)l(lleHHe 6onee 3Q>Q>eKTHBHO, 

n03BOJlhTe KOH4HKaM BaWHX naJibUeB nerKO 

npOHHKttyTb B Me)l(MbJWe4HOe coe1111tteHHe 

no o6e CTOpOHbl llJlHHHOH MaJI06epuoBOH 

Mbllllllbl (011tta H3 npH4HH BbIWeOnHCaHHOH 

TeXHHKH) H nonblTattTeCh 3aXBaTHTb MbIWe4-

HOe 6pIOWKO Brny6HHe no11 nosepxHOCTHOH 

llJlHHHOH MaJI06epUOBOH MbIWUett. nornHH

Te MHOQ>aCUHIO Hasepx H nonpOCHTe KJlHeHTa 

Puc. 4.38. norpy3ureCb KOH'IUKaMU nanbl..jeB BOKpyr /VIUHHOilr 
6onbwe6ep4oaoilr Mb/WL.(bl, 'IT06bt nOTRHyTb KBepxy KOpOTl<YtO 
Mano6ep4oayt0 Mb/WL.(y, KOr,1:ia KnUeHT BbtnOnHReT TbtnbHOe 
cru6aHue u uHBepcuio. noaropure rexHuKy a HecKonbKux 
nono>KeHURX, 'IT06bt noKpbtTb BC/O MblWLIY - OT o6nacru, 
pacnono>KeHHOilr Ha HeCKOflbKO caHTUMeTpOB BbtWe 
narepanbHOilr no,qbt>KKU ,qo npuMepHo cepe,quHbt roneHu. 

Crona 11 roneHb 

MellJleHHO llBHraTb CTOny B TblJlbHOe crn6aHHe 

H HHBepCHIO (PHC. 4.38). 

IlpuMeqauue no no80.JlY uanpaBJieHHB 
803.llCHCT8H.R: B031lettCTBHe 3TOH TeXHHKOH, 

B03M0)1(H0, H~HO npHMeH.SITb B 06011x Ha

npasneHH51X. l13-3a rny6HHbl TKaHH HeB03-

MO)l(H0 BbinOJlHMTb e1111Hoe llJlMHHOe npo

rna)l(HBaHHe, 3TO 60J1bllle TeXHMKa 3axBaTa 

M pacn1)f(ett11.S1 . flptt 3axsaTe csepxy 6y11eT 

CTHMYJIHPOBaTbC51 llHCTaJlbHa51 TKaHb H npo

npttopeuenTOpbl, a npM cPMKCaUMM CHM3Y (He 

npOHJIJlIOCTpHposaHO) BHMMaHMe CMeCTMT

C51 Ha BepXHMe TKaHH. npo.SIBHB no1106HyIO 

CKpynyJie3HOCTb, Mbl MO)l(eM 6bITb ysepeHbl, 

4TO o6a KOHUa MHOQ>aCUHaJlbHOH e11HHHUbl 

He OKa~C.SI 6e3 BHMMaHM.SI H 6Y11YT YllaCT

BOBaTh B BbICB060)l(lleHHH. 

3aAH111M 0TAe11 - lllKpOHO>KHaSI 111 
KaM6a11oe1t1AHaS1 MblWU.bl (n311) 

3a11HHH omen roJieHH BKJ1I04aeT MKPOHO)l(

HYJO M KaM6aJIOBM1IHYIO Mbllllllbl, npH 3TOM 

H3 llByx HKPOHO)f(Ha.SI MbIWUa ct>acuHaJib

HO llJlMHHee, nepeceKaeT roJieHOCTOnHhltt 

11 KOJieHHhitt cycTaBhI 11 pacnoJIO)l(etta 6onee 

nosepXHOCTHO. 06e MoryT OKa3aTbC51 no11 

so311eticrn11eM uenoro p.S111a nocTypaJihHhIX 

npHBhI4eK. Xorn HX MO)l(HO npopa6aTbI

BaTb KaK ssepx, TaK H BHM3, 4awe scero llJ151 

Q>acUHaJibHOro peJIH3a TKaHb HanpaBJ151eTC51 

BHH3, K n51TKe (PHC. 4.39). qT06hI pa60TaTb 

c 3TOH TKaHbIO no HanpaBJleHHIO BBepx, npo

CTO nepellBMHbTeCb TaK, 4T06bI OKa3aTbC51 

Puc. 4.39. /11cnonb30BaHue o,qHoro unu o6oux KynaKoB 
IVIR npopa6orKu 3a,qHero or,qena (MO>KHO nerKo 3aMeHuTb 
nne'IOM unu npe,qnne'lbeM). 

-



(])acuvranbHb1i1 penvt3 11.nR crpyKTypHoro 6anaHca 

JI11UOM K roJIOBe KJil1eHTa 11 11COOJlb3YHTe :ny 

)l(e TeXHl1KY 11 OOJIO)l(eH11e pyK. 

floBepxHOCTHa51 TeXHl1Ka 3a.ueH:CTByeT .UBOH

HOH M51fKl1H KYliaK. CKOHUeHTp11pyH:Te CBOH 

Bee Ha npOKCl1MaJibHblX cycTaBax naJibUeB 

(Te, 'HO CHap~11) BMeCTO Toro, t{T06bl Obl

TaTbC51 np11MeHl1Tb c1111y cpe.UH11Ml1 cycTaBa

Ml1 61111)1(e K cepe.u11He Hor, tITO noTpe6yeT 

66Jibilll1X YCl1Jil1H OT pa3rn6aTe11eH: BalllttX 

CTaJibUeB pyK. Tiorpy311TeCb Brny6b 11 3a <t>ac

Ul1IO ro11eHl1 . flo Mepe TOro, KaK Bbl pa6o

TaeTe c 3a.uHeH: cTopoHoH: ro11eH11, nonpoc11-

Te KJ111ettTa Me.uJieHHO cr116aTb 11 pa3r116aTb 

cTony. 

Bo BpeM51 pa60Tb1 Bbl MO)l(eTe notIYBCTBOBaTb 

6011ee rny60K11e 11 6011ee 11Jo1111poBaHHb1e 

CTOlIOCbl ttarnttyTOH TKaHl1. qT06bl c<t>OKYCl1-

poBaTbC51 Ha Hl1X, Bbl MO)l(eTe no.u.uep)l(11BaTb 

HOry J11160 6e.upoM, 111160 BaJil1KOM, OCTaBl1B 

CTone B03MO)l(HOCTb .UBiffaTbC51. 3To OOMO

raeT paccJia611Tb 11 COKpaTl1Tb 11KpOHO)l(HYI0 

MblllIUy, TeM caMblM cnoco6cTBY516o11ee KOM

<t>opTHOMY .UOCTyny K rny60Kl1M BOlIOKHaM, 

KOTOpble 3aTeM Bbl MO)l(eTe 3a<f>11Kc11poBaTb 

cycTaBaMl1 naJibUeB, 111160 naJibUaMl1. 3a

TeM MO)l(HO naCCl1BHO 11Jll1 aKTl1BHO .UBl1f3Tb 

CTony KJil1eHTa B TbIJlbHOe cr116aH11e , t{T06bl 

yBe1111t{l1Tb Harpy3KY Ha TKaHb, Ha KOTOPYIO 

OKa3bIBaeTC51 B03.UeHCTBl1e . 

P111c. 4.40. l./ro6bt nonY'-mTb ,qocryn K rny60K111M cnoRM 
3a,qHero or,qena, no,q,qep>K111ea,;:,Te roneHb B cr1116aH111111, •1To6b1 
paccna6fl1Tb !11KpOHO>KHYIO MblW~y, /11 111cnonb3Y,;:,Te KOCTRWK/11 
nanb~ee P.JIR onpe,qeneH/11R orpaHw1eHHbJX o6naae,;:,. 
TbtnbHOe cr1116aH111e 111cnonb3yercR P.JIR oceo60;1KAeH111R 3T111x 
o6naae,;:, /11 MO>KeT 6b1Tb BbtnOnHeHO aKT/11BHO /lffl/11 naCC/11BHO 
B 3TOM nono>KeH/11111. 

rny6HHHblM 3aAHHPil 0TAel1 -
3aAHSISI 6011bwe6epu.oeaS1 Mb1wu.a, 
AnHHHble Cr1.16aTe111.1 6011bworo nanbu.a 
1.1 nanbu.ee cronb1 (r<t>n) 

3rn caMa51 rny6oKa51 rpynna MblWU ro11eH11 

cnp51TaHa n0Ja.u11 6011bwe6epuosoH: KOCTl1, 

np11KpenJ15l5ICb K 3a.uHeH nosepxHOCTl1 KO

CTeH: 11 11X Me)l(KOCTHOH MeM6paHe, t{TO .ue-

11aeT ee TPY.UHO.UOCTYOHOH .UJI51 MaHyaJibHOro 

Tepanesrn. Cyxo)l(l1111151 3Tl1X MbIWU MO)l(HO 

JierKO nponaJibn11poBaTb 61111)1(e K 11X .U11-

CTaJibHOMY KOHUY, Henocpe.UCTBeHHO nepe.u 

TeM, KaK OHl1 or116a10T Me.U11aJibHYIO 110.Ubl)l(

KY, HO HaMHOro 60libWe OCB060)l(.QeHl151 Mbl 

MO)l(eM no11yq11Tb llYTb 6011ee npOKCl1MaJib

HO, me 11X 3nl1Ml1311H 6011ee OTKpbIT 11 no

.uaT1111B. 

P111c. 4.41. /11cnonb3Y,;:,Te pyKy c narepanbHo,;:, aopOHbt roneH111 
KnflfeHTa, "IT06bt HdKdT/11Tb HOry Ha nanb~bl c Me,q111anbHO,;:, 
CTOpOHbl. 3TO no3BOnReT c,qenaTb BXOA B TKdHb rny6fl1HHOro 
3a,qHero or,qena nerK111M 111 ,qocrynHbtM. B TaKoM nono>KeH/11/11 
ner4e ecero 3dXBdT/11Tb TKdHb KBepxy. 

lfro6bI .uo6paTbC51 .uo 3TOH 1.JaCTl1 rny611HHO

ro 3a.UHero OT.Ue11a , HaM Heo6XO.U11MO Hanpa

Bl1Tb OaJibllbl BOKpyr Me.Ul1aJibHOH CTOpOHbl 

60libWe6epuoBOH KOCTl1. 3To 11yqwe Bcero 

.ue11aTb, T011Ka51 ttory Ha pa601.J11e naJibUbI 

no.u.uep)l(J1Ba10weH: pyKoH:, 1.JTO noMoraeT 

naJibUaM OCTaBaTbC51 pacc11a611eHHbIMl1 , .ue-

11a51 ,UJI51 KJil1eHTa no.uo6HblH KOHTaKT 6011ee 

KOM<f>OpTHblM. 

-



nporna)l(HBaHHe 3.UeCb '-lallle BCero HanpaB

JieHO BBepx, nOMOraSI no.aHSITb TKaHb 3TO

ro OT.UeJia H .ao6aBHTb HeMHOro no.a.aep)l(KH 

ynaBWHM apKaM. 

Puc. 4.42. PacnonoJKus nanbl..lbl pyKu c Me,auanbHOM cropOHbl 
no3a,a11 6onbwe6ep1..josou Kocru, a c narepanbHOM -
Ha neperopo,aKe MeJK,Qy Mano6ep/..lOBb1M11 11 KaM6anosu,aHou 
Mb/Wl..jaMU, Bbl MOJKeTe 803,lleMCTBOBaTb Ha o6e CTOpOHbl 
rny611HHoro 3a,aHero or,aena. 

EcJIH Bbl nonpocHTe csoero KJIHeHTa BbI

noJIHSITb crH6aHHe H pa3rH6aHHe CTOnbI, 

coxpaHSISI HeATpaJibHOe BhlpaBHHBaHHe 

B roJieHOCTone, TO B LlaJibHeAweM 3TO MO)l(eT 

noMO'-:lb nepeo6y....HTb HepBHYIO CHCTeMy HO

BOMY LlBH)l(eHHIO. 

fJiy6oKoe nporna)l(HBaHHe Tpe6yeT, '-:IT0-

6b1 o6e pyKH pa6oTaJIH o.aHospeMeHHO no 

o6eHM CTOpOHaM 3TOro OT.UeJia . c Me.UH

aJibHOA CTOpOHbl naJibllbl CHOBa CKOJ1b3SIT 

no3a.UH 60JibWe6epuosoA KOCTH , KaK yKa-

3aHO BbIWe, noKa naJibllbl c JiaTepaJibHOH 

cTopoHbI pa60Ta10T '-:lepe3 neperopo.aKy 

Me)l(Jly MaJI06epuoBbIMH H KaM6aJIOBH.U

HOH Mb1wuaM11 . KaK TOJihKO Bbl norpy311-

JIHCb .UOCTaTO'-:IHO rny6oKO Me)l(Jly 3THMH 

.UBYMSI MbIWUaMH, Bbl CMO)l(eTe nO'-:IYBCT

BOBaTb OCHOBHYIO '-:laCTb rny6HHHOro 3a.a

Hero oT.aeJia Me)l(Jly naJibUaMH .asyx pyK. 

EcJIH nepe.a saMH He KJIHeHT, y KOToporo , 

no C'-:laCTJIHBOH CJiy....atlHOCTH, 3Ta o6JiaCTb 

pacKpbITa, saw KOHTaKT 6y.aeT orpaHH'-111-

BaTbCSI rny60KOH <Pacu11etl H 3nHMH3HeM 

BOKpyr rpynnbl Mbllllll, a He caMHMH MblW

uaMH, HO c 3THM ypOBHeM MO)l(HO nopa6o

TaTb B CTHJie , onHCaHHOM Bblllle . 

Crona 11 roneHb 

IlpuMeqauue no noeo~y uanpaeneHHB 
B03~CHCTBHB: pa6oTa c rny6HHHblM 3a.a

HHM OT.UeJIOM BBepx HJIH BHH3 '-:laCTO onpe

.aeJISieTCSI HCXO.USI H3 noJIO)l(eHHSI H «OT3bIB

'-:IHBOCTH» cTonbI. EcJIH cTona cTpeMHTCSI 

K Me.aHaJibHOMY HaKJIOHY H JiaTepaJibHOMY 

BpaweHHIO, CBSI3aHHOMY c np0Hau11etl, 

Toma Mbl .aeJiaeM Bb16op B noJib3Y npopa-

6oTKH BBepx, H nocTyrraeM Hao6opoT -

eCJIH CTona HaXO.UHTCSI B naTTepHe BblCOKOH 

apKH . 0.aHaKo HCKyweHHOMY TepaneBTY 

HHOr.aa npHXO.UHTCSI BbI6HpaTb Me)l(Jly pa-

60TOH co CTPYKTypHblM rraTTepHoM 11 cPYHK

u110HaJibHOCTb10, noCKOJibKY CTona MO)l(eT 

Ka3aTbCSI HeMHOfO «nJIOCKOH», HO He cno

C06HOH K rrpoHaUHH. 3TO MO)l(eT Bhl3bIBaTh 

CTpecc B CHCTeMe KJIHeHTa H3-3a He.aocTaT

Ka aMOPTH3aUHH . 8b16op .UOJI)l(eH 6a3HpO

BaTbCSI Ha nOJIHOH KapTHHe, npe.acTaBJieH

HOH KJIHeHTOM - KaKylO 113 npo6JieM Bbl 

C'-:IHTaeTe caMoA 60JibllJOH (CTPYKTYPHblH 

.UHC6aJiaHC HJIH noTeplO cpyHKUHOHaJibHO

CTH?!), KaK MHOro ceaHCOB Bbl nJiaH11pyeTe 

rrposeCTH c 3THM '-:leJIOBeKOM (OLlHOH cec

CHH MO)l(eT 6bITb He.aocTaTO'-:IHO .UJISI C03.Ua

HHSI .aonrospeMeHHbIX H3MeHeHHH , H TOr.aa 

rrpopa60TKa BBepx MO)l(eT OKa3aTbCSI 60-

nee 6e3onaCHblM sapHaHTOM .UJISI C03.UaHHSI 

owyweHHSI rro.a.aep)l(KH H np11 3TOM «OCB0-

6o)l(JleHHSI» OT HarrpSI)l(eHHSI), H '-ITO Ka)l(eT

CSI rrpaBHJibHblM npHMeHHTeJihHO K KJIHeH

TY (norrpo6yt1Te KOpOTKOe rrporna)l(HBaHHe 

B o60HX HarrpasJieHHSIX H norrpOCHTe HX 

nOHCCJie.aosaTb - 3TO noTpe6yeT onpe.ae

JieHHOro ypoBHSI Tenecttotl oco3HaHHOCTH 

co CTOpOHbl KJIHettrn!)? 

Ba)l(HO coxpaHSITb rrpSIMble 3ansicTbSI npH 

BbIITOJIHeHHH o60HX 3THX .UBH)l(eHHH . lb-
3a yrna B03.UeHCTBHSI, KOTOpbIA Heo6xo.aHM , 

3.aecb CJIO)l(Hee 11crroJib30BaTb sec TeJia, no-

3TOMY noTpe6yeTCSI HeKOTOpaSI CHJia sepx

Hetl '-:laCTH sawero TeJia. llep)l(HTe JIOKTH 

WHpOKO H '-:IYTb no3a.UH TO'-:IKH npHKOCHO

BeHHSI - 3TO n03BOJIHT BaM norpy3HTbCSI 

B nporna)l(HBaHHe KBepxy HaCTOJibKO, Ha

CKOJibKO 3TO B03MO)l(H0. 



<1Jac1-4vianbHb1t1 penvi3 /J,flR crpyKTypHoro 6anaHca 

Puc. 4.43. AnbTepHaTusHoe nono.IKeHue, npep,ocrasnRioU{ee 
6onbwe cso6op,b1 1umeH"TY, HO Tpe6yioU{ee 6onbwelir 
CTa6UflbHOCTU 6ep,pa. 

Puc. 4.44. nono.IKeHue KnueHTa ne.1Ka Ha cnuHe o6ner'luT saM 
pa6ory s HanpasneHuu Ksepxy, HO u3-3a opueHTal..{uu MO.IKeT 
oKa3aTbCR MeHee uHTerpupyioi.uuM, 'leM nono.IKeHue ne.1Ka 
Ha .IKUBOTe, noCKOflbKY U30nupyeT aKTUBHOCTb CTOnbl. 

HanpaeneHHOCTb KOlleHa - noMOW,b 
e HHTerpa~HH "1 nepeo6y1.1eH"1"1 

CTepe06Y'-1ett1-rn: MeXaHl1Kl1 Ta306enpeHHO

ro, KOJieHHOfO H roJieHOCTOnHOfO cycTaBOB 

MO)l(HO 1I.0611TbCH, pacnoJI0)1(11B KJIHeHTa CTOH 

nepen BaM11 11, lJ.JIH HaY:aJia, oueH11B cnoco6-

HOCTb ero KOJieHeH 1I.Bl1raTbCH Bnepen, co

HanpaBJieHHO co BTOpblMl1 IlaJibUaMl1 CTOn. 

06blY:HO KOJieHl1 CMeIUalOTCH MelI.11aJibHO HJil1 

JiaTepaJibHO, B 3aBl1Cl1MOCTl1 OT 11HlI.HBl11I.Y

aJibHblX oco6eHHOCTeH MexaHl1Kl1 KJil1eHTa. 

Bo-nepBblX, y6en11Tecb, Y:To cTonb1 KJI11eHTa 

napaJIJieJibHbl, c napaJIJieJibHblMH BTOpblMl1 

n1110cHeBblMH Kocn1M11. Korna OH cr116aeT 

KOJieHl1 Bnepen, ero Ta3 lI.OJI)l(eH OCTaTbCH 

B HeHTpaJibHOM nOJIO)l(eHl111, He CMeIUaHCb 

B nepelJ.HHH HJil1 3a1I.HHH HaKJIOH. 

CTOCJie TOfO, KaK Bbl npHCTYilttJil1 K OUeHKe, 

ynep)l(HBaHTe OlI.HO 6enpo 60Jiblll11MH IlaJib

uaMl1 pyK11 npHMO Hall KoJieHHOH Y:allleY:KOH, 

«o6epHYB» ocTaJibHb1e naJibUbl Ja 6enpo, 

Y:T06bl ynep)l(11BaTb 11 KOHTPOJI11pOBaTb non

KOJieHHble cyxO)l(l1Jll1.H . CTonpOCl1Te KJI11eHTa 

nOBTOPl1Tb TO )l(e caMoe 1I.BIDKeH11e' KOHTp

OJil1PYH ero TKaHH TOJibKO BOKpyr H Bblllle KO

JieHa, TaK, Y:T06bl HalI.KOJieHHl1K CJielI.OBaJI no 

HanpaBJieHl1lO BTOPOH nJIIOCHeBOH KOCTH -

3TO 06b1Y:HO lI.OBOJibHO JierKo. CJIO)l(Hee 6yneT 

Ha B03BpaTe, KOflJ.a BaM np111I.eTCH OKa3bIBaTb 

conpoT11BJieH11e spaweH1110, ynep)l(11Ba.H Hory 

TaKMM o6pa30M, Y:T06bl OHa lI.BHfaJiaCb Y:eTKO 

HaJan 6e3 spallleH11H . Bbl rnIOKe MO)l(eTe 3a

nei1cTBOBaTb TKaHH BOKpyr nOlI.KOJieHHblX cy

X0)1(11Jil1H c HaMepeHl1eM C031I.aTb JIOKaJibHOe 

paCTH)l(eH11e. 

CTOBTOPHTe 3TOT npouecc c npyroH HOfOH 

H nOTOM n03BOJibTe KJIHeHTY cr116aTb KO-

Puc. 4.45. nocrasbTe KnueHTa nepep, co6ol1; OH MO.IKeT 
noMeCTuTb csou cronb1 nop, sawu, 'IT06b1 cra6unu3u
posaTb ux. 

-



JieHl1 ~e caMOCTOSITeJlbHO, cocpe.IlOT0411B 

ero BHl1MaH11e Ha coxpaHeHl111 KOppeKTHOro 

BbipaBHl1BaHl151. Kn11eHTY MO)l(eT 6bITb naHO 

3TO ynpa)l(HeH11e lJ.JISI pa60Tbl Ha .IlOMY B Tex 

CJIYlJaSIX, Koma BblpaBHl1BaH11e 6enpa 11/HJ111 

KOJieHa Bbl3bIBaeT CJIO)l(HOCTb. 

PV1c. 4.46. KoneHVI Moryr 6btTb HanpasneHbt BHyrpb 

VlflVI Hapy>Ky OTHOCVITenbHO BTOpbtX nnlOCHeBblX KOCTeiit; 

VICnOflb3yiitre PYKVI, 'IT06bt HanpaBVITb VIX Ha,Q BTOpbtMVI 

nanbl..jaMVI cronbt. 

PVlc. 4.47. nanbl..jbt 06xsarb1sa10r KoneHHbtiit cycras 

.QnR sosne1.1eHV1R no.QKoneHHbtX cyxo>KV1nV1iit, pa6oraR 

c HVIMVI B OCHOBHOM Ha B03Bpare. 

Crona 111 roneHb 

0oJie3HbIM 1I.OnOJIHeH11eM K 3TOH TeXHl1Ke 

np11MeH11TeJibHO K TeM, y KOfO «3aBaJieHa» 

apKa, 6yneT B03.IleHCTBl1e Ball111Ml1 naJibUa

Ml1 Ha 1I.11CTaJibHYIO T04KY np11KpenJieHl1SI 

3anHei1 6oJihll1e6epuoaoi1 MbIIllUhI. Korna 

KJil1eHT CTOl1T, nonpoc11Te ero nO.IlT51fl1BaTb 

apKY BBepx, CJierKa noMOra51 3TOMY 1I.Bl1)1(e

Hl1IO. Ballla ueJib COCTOl1T B CTl1MYJI51U1111 

MbIIlle4HOfO TOHyca, no3BOJI.SllOWero KJIH

eHTY pacn03HaBaTb OCJia6JieHHbie Mbllllllbl 

11 nonKJito<IaTb 11x 3aHOBO. Bee 3TO, KOHe<I

HO, Heo6XO.Ill1MO nonKpenJI.SITb e)l(elJ.HeBHOH 

aKTHBHOCTblO, OC03HaHHOCTblO 11, B03M0)1(

HO, KOppeKTHPYIOW11Ml1 ynpa)l(HeHH.SIMl1. 

PVlc. 4.48. l./ro6bt .QononHVITenbHO noMO'lb KnVleHry 

c Me,QVlaflbHblM HaKnOHOM apKVI B ynpa>KHeHVIVI 

Ha HanpasneHHOCTb KoneHa, Ha,QaBVITe Ha TO'IKY 

npVIKpenneHVIR 3a.QHeiit 6onbwe6ep1..josoiit MbtWL.jbt, 

nonpocVIB ero npVlnO.QHRTb apKy VI coxpaHRTb 3TOT 

nO,QbeM B MOMeHT, KOr,Qa OH crn6aer KOfleHVI. 

-
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4TeHMe Tena: 
npoABMHYTbl..:i ypoBeHb 

Mh1 06Hap~111111, tno nepeKJI10t.IeH11e npo

uecca o6yqeHttH c oueHKtt Ha cTpaTer1110 

MO)l(eT 6hITh no11e3HO lllIH MHOfl1X CTyneH

TOB. qT06hI Ha)"-111ThCH 811.LleTh CI1CTeMy 

B ue110M 11 TO, KaK B3al1MO.LleHCTBYIOT 11 BlIH

HIOT llpyr Ha npyra ee OT.LlelihHhie t.IaCTH, no

Tpe6yeTCH BpeMH, n03TOMY 6yllhTe Tepne1111-

Bhl no OTHOIIIeHM:IO K ce6e, nepet.II1ThIBaHTe 

CHOBa 11 CHOBa 3TI1 yrrpa)l(HeHI1H 11 TeXHI1KI1, 

cpaBHttBaiiTe Me)l(lly co6otl npyrne KapTHH

KH 11 na)l(e CBOe co6CTBeHHOe TelIO 111111 Te11a 

cso11x KJitteHTOB. Ba)l(HO cTapaThCH rrpoc

MOTpeTh KaK MO)l(HO 6011hIIIe pa31111l.JHhIX 

rrp11Mepos. 

Hat.IttHaHTe Y.TeH11e c onttotl 0611acT11 3a pa3, 

KaK MhI ne11a1111 BhIIIIe; no Mepe Tor o, Ka K 

Bbl B03BpawaeTeCh K 6011ee paHHI1M t.IaCTHM 

KHI1fl1, Hat.IHI1Te 3a.LlYMhIBaThCH 0 B03M0)1(

HhlX «nOt.IeMy» . not.IeMy Ta3 pacnOlIO)l(eH TaK, 

a cTonhI - TaK? CsH3aHhI 1111 OHM: KaKttM-TO 

o6pa30M? KaK11M MO)l(eT 6hITh 11X CKelieTHOe 

s3a11MonetlcTs11e, 11 t.ITO Torna npo11cxon11T 

B MHfKI1X TKaHHX? 

nocMOTpttTe Ha BCe TelIO MO.Lle1111 «E». 

P11c. 4.49. Bocnp11Rr11e nonHoi1 KapntHbl Ja pa3 MO>KeT 
Ka3aTbCR Henpeo,qon11Mb1M; Ha•mHai1re c o,qHoi1 06nacr11 
11 nocreneHHo cosepweHcrsyi1re cso11 Hasb1K11 
11 cnosapHbti1 Janae /J.flR pa6oTbt «BOBHe 11 ssepx». 
8 KOHL.je KOHL.jOB, Mb/ Ha,qeeMCR, Bbl TaK>Ke Hay•mrecb 
pa6oraTb «BHl13», HO noCKOnbKY Mb/ Ha'lan11 3,QeCb 
co cron, TO 11 paccMarp11saTb 6y,qeM CHl13Y ssepx. 

(, 



I) B 3TOH rnaBe Mbl CKOHUeHTPHPOBa.JIHCb Ha 

noJIO:>KeHHH H M06HJibHOCTH CTOnbl H ro

JieHOCTona. no3TOMY Ha•rneM OTCIO.Ila . qTO 

Bbl BHllHTe? 

MHorHe HJ BonpocoB, KOTOpb1e Bbl Mo

:>KeTe 3a11aTb, CBSI3aHbl c TeXHHKaMH, KO

TOpble Mbl TOJibKO lffO paCCMOTpeJIH, HO 

Ha'-IHHTe c oueHKH cTpyKTypbI. KaK pac

noJio:>KeHW KOCTH ( HaCTOJibKO, HacKoJibKO 

MO:>KHO CYllHTb co CTOpOHbl no llByxMep

HblM <t>oTorpa<t>HSIM) OTHOCHTeJibHO 11pyr 

11pyra? 

PVIC. 4.50. no,qyMai1Te 0 4fll'IHe nRTKl'I - BblrflRAl'IT fll'I OHa 
KOpO'le, 'leM AOfl>KHa 6bl 6btTb? /11,qeanbHOe COOTHOWeHl'te 
l'IHOr,qa COCTasnReT 1:3, HO TaK>Ke nOCMOTpVITe Ha PVIC. 4.48 
"'3a,qai1Tecb sonpocoM: cny>KaT nl'I nRTKl'I onopoilr 
4flR OCTanbHOi1 CTPYKT}'Pbl MO,Qefll'l «6»? 

2) KaK 6b1 Bbl oxapaKTepHJOBa.JIH llJIHHY 

ee nSITOK? CBSI3aHO JIH 3TO KaKHM-JIH60 

o6pa30M C nOJIO:>KeHHeM ee Ta3a? (803-
MO:>KHO, He COBCeM cnpaBellJIHBblH BOnpoc 

110 MOMeHTa Bawero nOBTOpHoro npO'-:ITe

HHSI 3TOH KHHrH, HJIH :>Ke nepeti.IlHTe K rna

Be 6 llJISI CKOpetiwero nOHHMaHHSI). 

Crona "1 roneH1 

Pl'lc. 4.51. a, 6 - TeCT Ha npoHaL.1V110 nesoilr cronb1; 
B, r - TeCT Ha npoHaL.(l'llO npasoilr CTOnbt. 

-
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,, 

P11c. 4.52. a, 6 - Terr Ha cyn11Hal..j1110 neBoiir eronb1; 
B, r - Terr Ha cyn11Hal..j1110 npaBoiir rronb1. 

3) Yero 6b1 Bbl m1u1.UaJil1 OT ct>YHKUl10Hl1po

BaHl1.H ee CTOnbl? ·H_ fOBOp.HT Jll1 TeCTbl l.J:TO

TO TaKoe 06 a11anTl1BHOCTJ.i TKaHl1, l.J:TO Bbl 

0)1(J.i1laJll1 HJIYI Y:ero He 0)1(l1.IlaJIH? (T. e . .HB

JI.HeTC.H JIM ee CHCTeMa «COrJiaCOBaHHOM» -

paccKa3bIBaeT Jll1 OHa e11l1HYIO l1CTOpl1!0? 

C0Bna11a10T JIM pe3yJibTaTbI CTPYKTYPHbIX 

H $yHKUHOHaJibHbIX TeCTOB?) 

4) Mo)l(eTe JIH Bbl CB.H3aTb noJIO)l(eHMe CTOnbl 

(HaXOLll1TC.H Jll1 OHa B Melll1aJlbHOM l1Jll1 Jia-

TepaJibH0\1 HaKJIOHe?), ee peaKUYllO B Te

CTe Ha npoHaumo H He6oJibwoe orpaHY1-

Y:eHY1e B TbIJlbHOM crY16aHl1l1 roJieHOCTona? 

(3To Bonpoc npo11BMHyToro ypoBH.H, TaK 

l.J:TO He 0)1(l1.llaMTe, l.J:TO cpa3y o6Hap~l1Te 

3TY B3al1MOCB.H3b - Mbl OGOUM omeembt 
Ha cmpaHuu,e 101.) 

5) KaKa.H l13 TeXHHK 6y11eT HaY160Jiee no11xo-

11muei1:, l1 B KaKYIX HanpaBJieHl1.HX Bbl 6bl 

CTaJIJ.i pa60TaTb? 

P11c. 4.53. YB11AeB orranbHYIO 4arrb erpyKT}'pbl MOAen11 6 
11 oco6eHHO ee cnoco6Horrb K p0Tal..j11u B Terre Ha cynuHal..juio, 
onpeAen11re, noKa3blBaeT n11 OHa A11ana30H AB11)1(eHuR, 
KOTOpblM Bbl MOml1 6bl O)l(UAaTb B ee TblflbHOM cru6aHl111 
roneHocrona (a, 6 u B)? KaK Bbl AYMaeTe, 4TO MO)l(eT 
cnoco6CTBOBaTb BanbrycHoiir Aec/JopMal..j1111 6onbworo 
nanbl..ja Ha ee npaBoiir crone? .. 



OTBeTbl 

l) He 3a6h11111 1111 Bbl tta1-IaTh c no3HTHBttoro? 

CMornH ttatiTH no Kpatitteti Mepe TPH ac

neKrn, KOTOpbie B ee CHCTeMe pa60TalOT 

xopowo? 

MO)((HO CKa3aTb 0 xopoweM COCTOHHHH 

3.UOPOBbSI B ueJIOM - 04eBH,UHO, 4TO Otta 

BblrJIH.UHT cnopTHBHOH H 3.UOpOBOH - 3TO 

BH.UHO no TOHyCy ee MbllllU H KO)((M. 

Y Hee xopowo c6a11attc11posatth1 11esasi 

H npasaH CTOpOHbl - eCTb HeCKOJibKO HIO

aHCOB, KOTOpble MO)((HO 6bIJIO 6bl ynOMSl

HYTb, HO B ueJIOM BH.U cnepe.uH H BH.ll C3a.UH 

noKa3bIBalOT, 4TO B 0611aCTH Ta3a , rpy.UHOH 

KJieTKH H fOJIOBbl nOJIO)((eHHe ee TeJia CTpe

MHTCH K ueHTpaJibHOH JIHHHH. 

3rn Mo.ue11b He KOMnJieKcyeT no noso.uy 

CBOero poem (XOTb OHa H He oco6eHHO 

BblCOKasi); OHa CTOHT BblTSIHyro, no3BOJI.SIH 

wee nOJIHOCTblO YMHHHTbCSI 113 rpy.UHOH 

KJieTKH . 3To OTpa)((aeT nOJIHYIO npOTHBO

noJIO)((HOCTb JIIO.USIM c MeHee ysepeHHOH 

Mattepoti .uep)((aThCH' C)((HMalOWHXCSI HJIH 

pa3BHBlllHX cyryJIOCTb, 4T06bl cnpSITaThCSI 

OT OKp~aIOwero MHpa. 

no BH.llY cnepe.uH Mbl MO)((eM YBH.ueTb, 4TO 

60Jibllle6epuoBble KOCTH HeMHOro HaKJIO

HeHhl JiaTepaJibHO OTHOCHTeJihHO sepTH

KaJibHOH OCH H JiaTepaJibHO nosepttyrhl 

OTHOCHTeJihHO 6e.upeHHblX KOCTeti, 803-

MO)((HO, 4Yfh 6011bwe Ha npasoti Hore, 4eM 

Ha JieBOH. 

no BH.UY C60KY Mbl MO)((eM 3aMeTHTb, 4TO 

ro11eHH TaK)((e HaKJIOHeHhl Ha3a.U OTHOCH

TeJibHO CTOn (T. e. roJieHOCTOn HaXO.UHTCSI 

B OTHOCHTeJihHOM no.uowBeHHOM cr116a

HHH), a 6e.upeHHble KOCTH .UOCTaT04HO 

CHJlbHO HaKJIOHeHhl Bnepe.LI OTHOCHTeJibHO 

60Jibllle6epuoBhlX KOCTeti . 

B 3TOM nocJie.LitteM nyHKTe xo4eTcsi oco-

6ettHo nO.LI4epKHYTb, 4TO 6e.upeHHble KO

CTH HaKJIOHeHbl Bnepe.LI OTHOCHTeJibHO 

Crona vi roneHb 

sepTHKaJIH H CMeweHbl Bnepe.LI OTHOCH

TeJibHO HaKJIOHeHHblX Ha3a.U MblllleJIKOB 

roJieHH, 4TO rosopHT o «nepepa3orttyro

CTH» KOJietteti. 

PaccMaTpHBaSI 6011ee .LieTaJihHO CTOnhI, 

Mbl MO)((eM OTMeTHTb, 4TO nepe.UHHe 4aCTH 

CTOn HMelOT JiaTepaJibHblH HaKJIOH OTHO

CHTeJibHO 3a.Litteti 4aCTH CTOn. Mb1 BH.LIHM, 

4TO 3TO c 06e11x CTOpOH COOTBeTCTByeT Jia

TepaJibHOMY BpaweHHIO 60Jibllle6epuoBblX 

KOCTeti OTHOCHTeJihHO 6e.upeHHblX. 

2) nepe.UHHe 4aCTH CTOn MO.LieJIH «b» .LieMOH

CTpHpylOTTeH.UeHUHIO KJiaTepaJibHOMY Ha

KJIOHY c yKopo4ettttoti nSITKoti. Mb1 Morn11 

6b1 3a.uaTb sonpoc: «llaIOT JIH nHTKH no.u

.LieP)((KY Ta3y (H TeM caMblM - OCTaJibHO

MY Te11y)?» l-h-3a cMewettHH rn3a snepe.u 

OTHOCHTeJibHO CTOn y Hae MO)((eT B03HHK

Hyrh HCKYWeHHe CKa3aTh «Hen>. npe.LI

CTaBbTe, 4TO Ta3 B03BpawaeTCSI o6paTHO 

Ha.LI CTonaMH TaK, 4T06bl 60JiblllHe BepTe

Jlbl OKa3aJIHCb npSIMO Ha.LI JiaTepaJibHblMH 

110.Ubl)((KaMH - H MO.UeJih ~e MO)((eT CTaTh 

He TaKOH CTa6HJibHOH H3-3a He.UOCTaTKa 

no.u.uep)((KH 3a ocbIO cycrnsa. 

3) JlaTepaJihHhIH ttaKJioH H nosopoT 6011b

we6epuosb1x KOCTeti BMeCTe HaBO.LISIT Ha 

MblCJlb 0 naTTeptte JiaTepaJibHOro HaKJIO

tta/cynHHaUHH ee CTOn. 3TO HMeHHO TO, 

4TO Mbl BH,UHM, oco6eHHO no cpastteHHIO 

c Mo.ue11b10 «A» (cM. P11c. 4.15). Ee npasasi 

CTona He TaK npOHHPOBaHa KaK JieBaH, 

HJIH, B03M0)((H0, HaM CJie.LiyeT CKa3aTh, 4TO 

11esasi cTona tta4HttaeT yxo.uHTh B npotta

UHIO, HO He CHJlbHO. 

BhICOKHe KYnOJia 06e11x cTon .LieMOHCTpH

PYIOT tteroTOBHOCTh np11cnoca6J111saTbCSI 

H OTKpbIBaTbCSI 3eMJie, Korna Ha HHX ne

peHOCHTCSI sec, H Otta HeMHOro 3aCTPHJia 

B 3TOM naTTeptte. 

TecT Ha cyn11ttau1110 .LIO tteKoTopoti cTene

HH nO.LITBep)((.LlaeT 3TY MblCJlb - y ee CTOn 

04eHb tte60JiblllOH Janae .LIOnOJIHHTeJihHO

ro llBH)((eHH.SI, KOTOpoe OHH MoryT c.ueJiaTb .. 
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B OTBeT Ha JiaTepaJibHbIH noBopoT 6epuo

BbIX KOCTeH . y TKaHeH - H KOCTHbIX, H MH

o<t>aCUHaJlbHbIX - eCTb JIHlllb He60JiblllOH 

noTeHUHaJI .rum a11anTaUHH K Tpe6oBaHHIO 

6oJiblllet1 cynHHaUHH. B 3TOM OTHOllleHHH 

Hallla MOlleJib 11eMOHCTpHpyeT COOTBeT

CTBHe Me)((lly pe3yJibTaTaMH CTPYKTYPHO

ro H cPYHKUHOHaJlbHOro TeCTOB, HO HaM 

CJie11yeT nOMHHTb, 'HO eCJIH 6bI TKaHH ee 

CTOn 6bIJIH 6oJiee ManTHBHblMH, Mbl 6bI 

YBH.LleJIH O'-leHb MHOro llBmKeHHH, Koma 

Otta 6bI nepeXOllHJia H3 OTHOCHTeJibHO cy

nHHHpoBaHHOro nOJIO)((eHIDI B HeHTpaJib

HOe, a JaTeM - B npottaUHIO. MbI MOrJIH 

6bI onHCaTb TKaHH CTOn MOlleJIH «b» KaK 

«YKOpO'-IeHHbie». 

Ka3a.11ocb 6b1, npocToe 11et1cTBHe crn-

6aHHH KOJietteti Bnepe11 BJieY:eT Ja co6ot1 

ueJibIH pH11 pa3JIH'-IHbIX co6bITHH. Otto 

OllH03HaYHo noTpe6yeT yllJIHHeHHH Bcex 

no11olllBeHHbIX crn6aTeJiet1 (Ja11Hero, rny-

6HHttoro 3a11ttero H JiaTepaJibHoro 0T11e

JIOB), OllHOBpeMeHHO c BblTH)((eHHeM OT 

aXHJIJIOBa cyxO)((HJIHH JiaTepaJibHOH noJIO

Cbl nOllOlllBeHHOH <t>acUHH, conpOBO)((lla

eMoro a11anTHBHOCTblO MHOfO'-IHCJieHHbIX 

cycTaBOB cTon. Koma npottcxo11HT crH-

6aHHe rnpattHoro cycrnBa, cTona MO)((eT 

BbIXOllHTb B npoHaUHIO 110 onpe11eJieHHOH 

CTeneHH, 3TO pa36JIOKHpyeT nepellHIOIO 

1-IaCTb CTOnbI H no3BOJIHT CJiyYHTbCH 110-

nOJIHHTeJibHOMY 06beMy llBH)((eHHH. Ilo

npo6yt1Te 3TO npHMeHHTeJibHO K ce6e -

BbinOJIHHTe TeCT H no3BOJibTe KOJieHy 

notiTH BHYTPb JIHHHH 60JiblllOro na.11bua 

CTOnbI, a 3aTeM noBTOPHTe, noJBOJIHB 

KOJieHy llBHraTbCH B CTOpOHY MH3HHUa. 

l.J:yBCTByeTe JIH Bbl, KaK nepBoe cnoco6CT

ByeT npoHaUHH, Id Ballle KOJieHO llBH)((eT

CH llaJlbllle Bnepe11, a BTOpoe OCTaBJIHeT 

CTOny 3aKpbITOH B cynHHaUHH, COKpalllaH 

o6lllHH o6beM llBH)((eHHH? Te MexaHH3-

MbI npoHaUHH H cynHHaUHH, KOTOpbie Bbl 

TOJibKO '-ITO HCnOJib30BaJIH, onpe11eJIHIOTC5I 

MellHaJlbHbIM H JiaTepaJibHbIM BpaweHHeM 

KOCTeH - nonpo6yt1Te nOBTOPHTb ynpa)((

HeHHe, eCJIH Bbl He noYyBCTBOBaJIH, KaK 

60Jibllle6epuoBb1e KOCTH noBopaYHBaIOTCH 

CHaY:aJia BHyTpb, a 3aTeM Hap~ B Ka)((llOM 

llBH)((eHHH. Hallla 06wa51 ueJib - ocBo6o-

11HTb nHTO'-IHYIO KOCTb, noJBOJIHH nHTKe 

yllJIHHHTbCH 11 nollllep)((11BaTb Ta3. H~tto 

B ueJIOM OTKpbITb n51T0'-1Hble KOCTl1 11 CTO

nbI, '-IT06b1 YJIYlf llll1Tb np0Hau11io. 

Mb1 Morn11 6b1 Ha'-laTb Haw ceattc c ouett

KH, CTl1MYJI11pyH pacKpbITl1e CTOn np11 ne

pettoce Ha Hl1X Beca, H 3TO MOrJIO 6bl 11aTb 

HaM 60Jibllle 11H<t>opMau1111 no noBOLIY 

Toro, c Y:eM nopa6ornTh BHaY:a.11e. BKpaT

ue, cTpaTer1151 JaKJIIO'-laJiacb 6b1 B YllJIH

ttett1111 nOllOllIBeHHOH cpacUHH 11 3a11Hero 

OTlleJia (CM. «IlOBepXHOCTHaH 3a11HHH J1H

Hl151» B Ilp11JIO)((ett1111 I), BbICB06o)((lleH11H 

nHTKH, npopa60TKe BHH3 nepe11HeH 60Jib

llle6epuoBOH Mbllllllbl 11 rny611HHOro 3a11-

ttero oT11eJia (nollllep)((11Baiow11x BHYTPeH

HIOIO Y:aCTb K}'JlOJia), 11 pa6oTe BBepx BllOJib 

llJll1HHOH MaJI06epuoBOH Mbllllllbl. 

l13-3a CMeweHl1H Ta3a Bnepe11 Mbl MOrJIH 

6b1 nopa6oTaTb BBepx c rny6oKot1 cpacu11-

et1 nepe11ttet1 YacT11 TeJia, '-IT06b1 noMO'-lb 

«npOHHcPOPM11pOBaTb» CHCTeMy 0 HOBOM 

noJIO)((eHHH BCeH CTPYKTYPbl. 06paTHTe 

BHHMaH11e, '-ITO Mbl npo110JI)((HM HCCJie110-

BaTb npo6JieMbl, C0311aBaeMbie TKaH51MH 

Ha pa3HbIX ypOBH51X, no Mepe np011BH)((e

Hl151 no TeKCTy. 

bbIJIO 6bI noJie3HO noTpaTl1Tb BpeMH Ha 

paccJia6JieHHe rny6oKHX nOllOlllBeHHbIX 

TKaHeti H YJIYlf llleHHe no11BH)((HOCT11 Ko

CTeti. MbI 6b1 nocoBeTOBaJIH BepttyTb KJIH

eHTa K TeCTY Ha npoHaUHIO CT051, '-IT06bI 

oueHHTb pe3yJibTaT pa6oTbI H noMO'-lb ne

peo6yYHTb TKaHl1 JII06bIM HOBbIM cnoco6-

HOCT51M, KOTOpbie OHl1 npH06peJI11 B pe-

3YJibTaTe npo11eJiaHHOH pa60Tbl. 

-
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foJieHb, 6y11y'HI cf>aeUHaJibHO H <l>YHKUH

OHaJlbHO eB513aHHOH e oeTaJibHbIM TeJIOM, 

HBJIHeTeH .LlOeTaTO'-IHO aBTOHOMHOH e TO'-IKH 

3pemrn MbilllIL ToJibKO TPH MbilllUbI nepeee

KaJOT KOJieHHblH eyeTaB eHH3y: HKpOHO)!<HaH 

H no11olllBeHHaH MbilllUbI - o6e, no eYTH, 

nO.LlHHMaJOlllHeeH OT nHTKH H nepeeeKaJOlllHe 

KOJieHO, H KOpOTKaH nO.LlKOJieHHaH Mbllll

ua, 3aKpbIBaJOllla.H H OTKpbIBaJOllla.H KOJieH

HbIH eyernB H3 noJIHoro pa3m6aHHH. Ha'-IH

HaH c :noro MOMeHTa, Mbl 6y11eM .LleJiaTb Bee 

60JibWe HeKYeeTBeHHbIX pa311eJieHHH Me)((lly 

'-laernMH TeJia, noeKOJibKY Bee 60Jibllle MHO

roeyeTaBHbIX MbllllU pa3MbIBaJOT rpaHHUbl 

Me)((lly eerMeHTaMH TeJia H, eJie.LlOBaTeJibHO, 

pa311eJiaMH 3TOH KHHrH. KpoMe Toro, Tenepb 

MbI 6y11eM «onpe11eJIHTb noJie Halllero epa

)l(eHHH», BbI6HpaH 11J1H oeo6o npHeTaJibHOro 

BHHMaHHH HeeKOJibKO aHaTOMH'-leeKHX TO'-leK 

epe11H Beero eJIO)l(HOro MHOroo6pa3HH, npH

eyTeTBYJOlllero B TeJie. 

B 3Toi1 rnaBe MbI HeMHOro noroBopHM o ea

MOM KOJieHHOM eyeTaBe, a 3aTeM 0 .LlJ1HH

HbIX H 60JiblllHX MbllllUaX, nepeeeKaJOlllHX 

6e11peHHYIO KOeTb H B03.LleHeTBYIOlllHX KaK 

P11c. 5. 1. B onopHotir Hore ManaR noP.KoneHHaR MblWl..ja 
cru6aer u noaopa<1uaaer 6eP.peHHYIO KOCTb narepanbHO 
OTHOC"1TenbHO 6onbwe6ept..jOBOtir KOCT"1 . 

Ha KOJieHHbIH, TaK H Ha Ta306e11peHHbIH ey

eTaBbl. 3TH MbllllUbl .LlaJOT HaM eHJibl 6eraTb, 

nO.LlHHMaTbeH H eoxpaHHTb KOOP.LlHHaUHIO OT 

oeHOBaHHH eTon 110 BbieOKO napHlllero no-

3BOHO'-IHHKa. B f JiaBe 6 MbI 6oJiee no11po6Ho 

paeeMOTpHM Ta306e11peHHbIH eyeTaB H ero 

BHyTpeHHHe MbllllUbl. 

Ko11eHHb1V. cycTae 

«KoJieHO - 3TO JIOKOTb, pa3pa6oTaHHbIH 

KOMHTeTOM», - eKa3aJI KaKOH-TO lllYTHHK. 

KoJieHo paenoJio)l(eHo Me)((lly .LlBYMH eaMbI

MH .LlJ1HHHbIMH pbI'-laraMH TeJia - roJieHblO 

H 6e11poM, H 6oJiblllaH '-laeTb Beea TeJia eny

eKaeTCH BHH3 Ha Hero (H e pa3HblX YTJIOB 

B enopTHBHOM KOHTeKeTe). 

Ha nepBbIH B3rJIH.Ll, KOJieHo Ka)l(eTeH nJioxo 

enpoeKTHpOBaHHbIM 11J1H B3aHMO.LleHeTBH51 

e TaKHMH THTaHH'-leeKHMH H .LlHHaMH'-leeKH

MH eHJiaMH. 11..rrH Ha'-laJia, KOeTH He nJIOTHO 

no11ornaHbI .Llpyr K .Llpyry . .6e11peHHaH KoeTb 

3aKawrnBaeTeH .LlBYMH 3aKpyrneHHblMH Mbl

llleJIKaMH, a BepxHHH '-laeTb 60Jibllle6epuoBOH 

KOeTH onHebrnaeTeH KaK «nJiaTO», .LlOBOJib

HO pOBHaH noBepXHOeTb, '-IT06bI 6e11peHHaH 

KOeTb Morna Ha Hee npH3eMJIHTbCH . .LlpymMH 

eJIOBaMH, B KOJieHe eeTb .LlOeTaTO'-IHbIH o6beM 

eKOJlb)l(eHHH, eMellleHHH H BpallleHHH. 3TO 

enoeo6eTByeT xopolllei1 npttenoeo6JIHeMo

eTH, HO He oeo6eHHO xopolllo 11J1H no1111ep)l(a

HHH ern6HJibHOeTH. TeM He Mettee, KaK MbI 

~e roBOPHJIH B Ha'-laJie, )l(H3Hb - 3TO KOM

npOMHee. 

KoJieHHbie eBH3KH ttrpa10T orpoMHYJO poJib 

B orpaHH'-leHHH 3Toro KOMnpoMtteea. Me

.LlHaJibHbie H JiaTepaJibHbie KOJIJiaTepaJibHbie 

eB.H3KH .LlOnyeKaJOT MHHHMaJlbHOe nonepe'-1-

HOe eKOJlb)l(eHHe (Me.LlHaJlbHOe HJIH JiaTepaJib

HOe) .LlByx KOeTeH .Llpyr no .Llpyry. JlaTepaJibHaH 

KOJIJiaTepaJibHaH eBH3Ka (JIKC) npOXO.LlHT no11 

nO.LlB3.LlOlllH0-60Jibllle6epuoBblM TpaKTOM, OT 

6e11peHHOH KOeTH K roJIOBKe MaJI06epuoBOH 

KOeTH, KOTOpaH BbirJl.H.LlbIBaeT H3-no11 60Jib

llle6epuoBoro nJiaTO. 3Ta eBH3Ka He HBJIHeTeH 

'-laeTblO KOJieHHOH KaneyJibl, OHa O'-leHb eHJib

HaH, H ee eJIO)l(HO nOpBaTb. .. 



KoneHo vr 6e,D.po 

6eApeHHaR KOCTb 

HaAHaAKOneHHlllKOBaR 
cyMKa 

KoneHHaR 
YaweYKa noAKOJKHaR 

npeAHaAKOneHHlllKOBaR 
cyMKa 

6onbwe6ep1..1oeaR CBR3Ka (cyxoJK111n111e) 
KOCTb HaAKOneHHlllKa 

rny6oKaR 
nOAHaAKOneHHlllKOBaR 

cyMKa 

noeepxHOCTHaR 
nOAHaAKOneHHlllKOBaR 

Mano6ep1..1oeaR cyMKa 

KOCTb 
(a) (6) 

P111c. 5.2. KoneHHbliit cycraa cornacoab1Baer yrnn"1R Me)K,lly ABYMR caMblM"1 Afl"1HHblM"1 pbNaraM"1 a rene - 6onbwe6ep~oaoiit 
"'6e,qpeHHoiit KOCTRM"1; (a) - npaaaR Hora, B"1A cnepe,q"1; (6) - cpe,qHecarnrranbHbliit B"1A. 

Me.LIHaJibHaH KOJUiaTepaJibHaH CBH3Ka (MKC) 

HBJrn:eTCH '-laCTblO KOJieHHOH KancyJibl, .ue
JiaH TeM caMbIM HeMHOro ycJIOBHbIM o603Ha

Y:eHHe MeCTa, K KOTOPOMY MbI npHMeHHeM 

cKa.nbneJib, rosopH: «3To '-:laCTb MKC, a 3TOT 

KYCOK pMOM - tteT». MKC, xorn H HBJIHeT

CH .UOCTaTO'-IHO CHJibHOH, HO He HaCTOJibKO 

CHJibHaH, KaK JIKC, a 3Ha4HT, 60JibWe no.u

Bep)l(eHa TpasMe. 3To oco6etttto aKTyaJibHO 

llJIH MOJIO.UbIX cnopTCMeHOK, y KOTOpblX COBO

KYilHOCTb wttpoKHX Ta3o6e.upettttbIX cycrnsos 

(B cpe.utteM) H arneTHY:eCKMX CTpeMJieHHH co-

3.uafa 60JibWee 803.UeHCTBHe Ha Me.UHa.JlbHOe 

KOJietto. 0.utta)l(llbI ocJia6JiettttaH, MKC Mo

)l(eT OCTaTbCH npo6JieMHblM MeCTOM Ha BCIO 

)l(J13Hb, n03TOMY Otta '-:laCTO CTaHOBHTCH noso

.UOM llJIH XHpyprn'-:leCKOro BMewaTeJibCTBa. 

D,pyrHMH KpHTH'-:leCKH Ba)l(HbIMH CBH3KaMH 

KOJieHa HBJIHIOTCH KpeCT006pa3Hbie CBH3KH, 

Ha3BaHHbie TaK nOTOMy, 4TO OHH nepece

KaIOTCH B uettTpe KOJiettttoro cycTasa. He

CMOTpH Ha TO, 4TO Ka)l(eTCH, 6y.UTO OHH -

cepe.utttta cycrnsa, o6e KpecToo6pa3Hbie 

CBH3KH, KaK 11 MKC, HBJIHIOTCH npocTo 

6oJiee Cl1JlbHblMl1 Y:aCTHMl1 - nJIOTHO yKpe-

nJieHHbIMH cerMeHTaMl1 - CJIO)l(HOH KOJieH

HOH KancyJibl. 

CTepe.UHHH 11 3a.UHHH KpeCT006pa3Hbie CBH3-

Kl1(CTKC11 3KC) npe.uornpawa10T nepe.uttee 

11 3a.uttee CKOJ1b)l(ett11e 6e.upeHHOH KOCTl1 no 

60JibWe6epuosoi1 KOCTl1, a TaK)l(e cp11Kc11py

IOT KOJieHO B pa3rn6aHl111 - llJIH npe.uornpa

weHl1H nepepa3rn6att11H. B cpopMe KOCTei1 

KOJieHa 11J111 KOJieHHOH Y:awe4Kl1 HeT Hl14e

ro, '-ITO y.uep)l(HBaJIO 6bI KOJieHO OT crn6aHl1H 

Bnepe.u - 3TO pa6orn CTKC 11 3KC, KOTOpbie 

MOfYT OKa3aTbCH CJ111WKOM CJia6bIMH 11 ne

pepaCTHHYTbIMH 113-3a noCTOHHHOro nepe

pa3r116att11H B noJIO)l(eHl111 CTOH, C03.UaBaH 

fl1CTepe311C I. 

Pa3pbIB KpecToo6pa3HbIX CBH30K, oco6ett

HO rrepe.uttei1, HBJIHeTCH Hepe.UKOH <PYT60Jib

HOi1 TpaBMOH - cpaKTl14eCKl1, 11MeHHO TaKaH 

TpaBMa cno.us11rna Mowe <l>eJib.UeHKpai13a 

HCKaTb B03M0)1(H0CTl1 113JieY:eHl1H, 11 Mbl see 

owywaeM ce6H cJierKa He3.uopoBbIMl1, Kor.ua 

0TCTaBaHHe BO BpeMeHH peaKUHH Ha BHewHee 

803.lleHCTBHe . .. 



©acu11a!7bHb1l1 pe!7l13 .£lf7R crpyKTypHoro 6a!7aHca 

MeAl-laJlbHaR KOJ1JlaTepa11bHaR CBR3Ka 

3aAHRR 
Kpecroo6pa3HaR 

CBR3Ka 

nepeAHRR 
Kpecroo6pa3HaR 

CBR3Ka -------'----+-

nonepeYHaRKC:::~:/; 

naTepallbHaR I 
KOJ1JlaTepa11bHaR 

CBR3Ka 

roJlOBKa 
Ma1106epl.lOBOH 

KOCTl-1 

nepeAHRR 
Kpecroo6pa3HaR CBR3Ka ---..c• 

Puc. 5.3. l../erb1pe OCH08Hb1e C8R3KM KoneHa - Me,[1111anbHaR KonnarepanbHaR, narepanbHaR KonnarepanbHaR, nepe,llHRR 
Kpecroo6pa3HaR 11 3a,llHRR Kpecroo6pa3HaR - cy~ecr8eHHO orpaHWm8a/OT nonepe'IHbliir C,ll811tr .ll8YX Kocreiir 111 ,llOCTaTO'IHO -
nepe,[1He-3a,llHMiir C,ll811tr, 'IT06b1 o6e KOCTlll He cocKOflb3Hyn111,llpyr c ,llpyra 8 KaKOM-n11160 1113 Hanpa8neH111iir. Kpecroo6pa3Hble 
C8R3KM raK)l(e 3a~111~aior KoneHo or nepepa3rn6aH11tR: (a) - npa8aR Hora, 8111,ll cnepe,[1111; (6) - npa8aR Hora, 8111.ll oa,[1111. 

BIUlHM KOJieHO, corHyToe B «HenpaBHJibHOM» 

Hanpa011eHHH. Ho wrn cTa61111113aUHH KOJie

Ha Mbl .llOJI)!(Hbl CMOTpeTb HMeHHO Ha CBSl3-

KH (H HX MbIWeLfHOe YKPenJieHHe), a He Ha 

KOCTH. 

H noc11e11Hee 3aMeLiaHHe npo nKC H 3KC: 

OHH pacnOJIO)!(eHbl TaKHM o6pa30M, LfTO 

oc11a6JISIIOTCSI, KOf.lla 60JihWe6epuoBaSI KOCTb 

noBepHyTa JiaTepaJibHO no OTHOWeHHlO 

K 6e11peHHOH KOCTH, H HaTSifHBaIOTCSI, KOr-

11a 60JibWe6epuoBaSI KOCTb noBopaLIHBaeT

CSI Me.llHaJibHO HJIH Kor11a 6e11peHHaH KOCTb 

IlOBopaLIHBaeTCH JiaTepaJibHO OTHOCHTeJihHO 

3aQJHKCHpoBaHHOH 60JibWe6epuoBOH KOCTH. 

MHor11e H3 TpaBM, rro110epra10m11x pHCKY 

KOJieHO, CJIYLfalOTCSI, Korna CTona H roJieHb 

3acPHKCHpOBaHhl Ha 3eMJie, a BepxHHH LfaCTb 

Ty110011ma BpamaeTcsi 3a CLICT :noro caMoro 

KOJieHa. OpHMepaMH MOrYT nocJI~HTh rra-

11eH11e Liepe3 JihI)!(H np11 cnycKe 111111 TOT ca

MhIH rro6e.llHbIH y11ap HaOTMaWb cpa3y ITOCJie 

rrp113eMJieHHH Ha CTony. 

06e ITOBepxHOCTl1 KOJieHa xopowo noKpbITbI 

TOJICTbIM H CKOJ1b3Kl1M fHaJIHHOBbIM XpSIIUOM. 

B norro11HeH11e ecTb n0a MeHHCKa, no11y11yH-

Hbie xpsiw11, pacrroJIO)!(eHHbie Me)!(.lly 6011b

we6epuo00M: 11 6e11peHHOH KOCTHMH, n03BO

JISIIOIUHe llBYM noBepxHOCTSIM 3THX KOCTeH 

ITJIOTHO np1111eraTb 11pyr K 11pyry He3aBHCHMO 

OT yrna crn6aHHSI. 3TH XPSIIUH CB060.llHO Jie

)!(aT B cycTaBe (XOTSI HM y11afacH coe11HHHTb

CSI c KpeCT006pa3HblM11 CBSl3KaMH 11 Me.llH

aJibHblMH cyxO)!(HJ111SIMl1 xaMCTp11HfOB). 3TH 

C-o6pa3Hhie «KOJihUa» xpsima OTKpbIBaIOTCH 

rrpH pa3rn6aHHl1 KOJieHa, KOf.lla 6011ee ITJIO

CKHH KOHeu 6e11peHHOH KOCTH JIO)!(HTCSI Ha 

60JibWe6epuoByIO KOCTb, H 3aKpbIBalOTCSI 

npH cr116aHHH KoJieHa, Korna 6011ee oKpyrnasi 

3a.llHHSI LfaCTb MbIIUeJIKOB 6e11peHHOH KOCTH 

OCTaCTCSI Ha 60JibWe6epuoBOH KOCTH. 

00.ll06HOe paCITOJIO)!(eH11e npeKpaCHO, KOf-

11a OHO pa6oTaeT, HO no psi11y o6o3HaLieHHhIX 

BbIWe rrpHLIHH, 3TH XpSIIUH IlO.llBep)!(eHbl H3-

HOCy H3-3a pa311po611eHHH, pa3pbIBa 11JIH Tpe

IUHH B pe3yJihTaTe TpaBM. OHM .lla)!(e MOfYT 

oTopBaThCSI BHYTPl1 cycTaBa npH c1111bHOM 

cKpYLf11BaHHH. 

EcTb eme O.llHH YHHKaJibHbIH 3JieMeHT KO

JieHHOfO cycTaBa, 0 KOTOPOM CTOHT yrroMH

HYTh, rrpe)!(.lle LieM MhI rrepett.lleM K MHoct>ac-.. 



Ul1aJlbHbIM CTpYJCTypaM B 3TOH o6JiaCTl1. OH 

.ueMOHCrp11pyeT, HaCKOJibKO qy.uecHblM o6pa-

30M CKOHCTPYHPOBaHo t.IeJioset.IecKoe TeJio. 

KancyJia KOJieHHOro cycrnsa, noM11Mo Toro, 

'-ITO OKp)l)l(aeT o6JiaCTb cyCTaBHbIX xpsi:wetl 

11 MeHl1CKOB, 11MeeT .use .uonoJIHl1TeJibHblX 

«newepbI» (P11c. 5.2) - He60Jibw11e pe3epsy

apb1 c C11HOBl1aJibHOH :>KHIIKOCTblO CHap}')KH 

o6bI'-IHOro npocTpaHCTBa Me)((Jl)' KOCTHMl1. 

O.u11H HaXO.Ul1TCH cnepe.u11, no.a KOJieHHOH qa

wet.IKOH, a .upyrotl BbICTynaeT no3a.u11 cycrnsa 

11 HIDI<.e, no.a fOJIOBKaMl1 11KpOHO>KHblX MblWU. 

KancyJia He MO)((eT pacw11pHTbCH JiaTepartbHO 

3a npe.ueJibl KaKOH-JI1160 113 CTOPOH cycTaBa 

l13-3a nJIOTHblX orpaHl1'-IHBalOWHX KOJIJiaTe

partbHblX CBH30K, KOTOpble Mbl on11cart11 pattee. 

TaK KaKoso )((e Ha3Hat.Iett11e 3THX nepe.uttero 

11 3a.uttero pe3epsyapos? Kor.ua Bbl crns11Te 

Hory snepe.u, Bbl coKpawaeTe Ksa.up11uenc. 

3TO C03.uaeT .uasJieH11e Ha KOJieHHYIO Ya

wet.IKY, 11 Cl1HOBl1aJibHaH )((HilKOCTb, pacno

JIO)((eHHaH s «newepe» no3a.u11 Hee, notta

t.Iarty aMOpT11311pyeT KOJieHHYIO qawet.IKY, HO 

3aTeM .uasJieH11e npOHl1KaeT CKB03b cycTaB 

B 3a.umo10 «newepy». Kor.ua ceKYH.UOH n03)((e 

Bbl OTTaJIKl1BaeTeCb HOfOH, Bbl COKpawae

Te 11KpOHO)((HYIO MblWUy. 3To CHOBa cnepsa 

aMOpTH311pyeTCH )((11.UKOCTblO, HO 3aTeM npo

.UOJI)((a!Oweecsi: .uasJieH11e BbITartK11saeT 3TY 

)((11.UKOCTb o6paTHO CKB03b cycTaB B o6JiaCTb 

no.a KOJieHHOH qawet.IKOH. TaKHM o6pa30M, 

cyCTaB 3cp<PeKT11BHO CMa3bIBaeTCH c 06011x 

KOHUOB, 11 3HaYHTeJibHaH YaCTb xpsi:wa B 3TOM 

cycrnse npOMbIBaeTCH, o6HOBJIHeTCH 11 n11Ta

eTCH Cl1HOB11aJlbHOH )((11.UKOCTblO. 

06paTl1Te BHl1MaH11e, t.ITO 3TOT MexaHl13M 

xopowo pa6orneT np11 xo.ub6e, 11 He TaK xo

powo - np11 6ere. CaMbIH Jiyqw11tl cnoco6 

ecTeCTBeHHbIM o6pa30M 3a60Tl1TbCH 0 KOJie

He 11 nl1TaTb ero - 3TO HCnOJib30BaTb ero np11 

XO.Ub6e (eCJil1 XO.Ub6a He npOTl1BOnoKa3a

Ha), TaK KaK 11MeHHO OHa o6HOBJIHeT l1 BOC

CTaHaBJIHBaeT xpsi:w. 3TO CBOHCTBO XO.Ub6bI 

Hapa6aTbIBaJIOCb B Tet.IeH11e OKOJIO 4 Ml1JI

JIHOHOB JieT «TpeHl1POBOK» 11 HBJIHeTCH reHH

aJibHbIM np11MepoM Toro, KaK TeJIO pa6oTaeT 

ilJIH Hawero 11cueJieHl1H . 

0AHO- '1 AByxcycraBHble 
MblWLl,bl 6eApa 

KoneHo 11 6e.apo 

B 3as11c11MocT11 OT Toro, KaK Bbl ct.I11TaeTe, 

MO)((HO CKa3aTb, t.ITO OKOJIO 15 MbIWU nepe

ceKalOT KOJieHo. MbI )')Ke no3HaKOMl1Jil1Cb 

c TeMl1 113 Hl1X, KOTOpbie no.UHl1MalOTCH OT 

roJieH11: 11KPOHO)((HOH, no.uowseHHOH 11 no.u

KOJieHHOH. Mttor11e 113 M11HHbIX MbIWU, 

cnycKalOlUl1XCH OT 6e.upa, t.IT06bI 803.UeHCT

BOBaTb Ha KOJieHO, HBJIHIOTCH .usyxcycTaBHbl

Ml1 MbIWUaM11, T. e. OHl1 nepeceKalOT 11 Ta3o-

6e.upeHHbIH cycrns, 11 KOJieHHbIH. Ha JIOrnKe 

no.uo6ttoro pacnoJio)((eH11H MbI cocpe.u0To

Y11Mcsi: t.IYTb n03)((e B 3TOH rnase . 

B 6e.upe Haxo.uHTCH nHTb rpynn Mb1wu: KBa

.up11uenc HBJUieTcH caMotl 6oJibWOH, pacno

JIO)((eHHOH cnepe.u11, XOTH pacnpocTpaHHeT

CH KaK Ha BHyrpeHHIOIO, TaK 11 Ha BHeWHIOIO 

CTOpOHbI; xaMCTp11HfH - c3a.u11; OTBOllHW11e 

MbIWUbl, CBH3aHHbie c no.UB3.UOWH0-60JibWe-

6epuoBbIM TpaKTOM - CHap}')KH; np11BOllHW11e 

MbIWUbl - BHyrp11; 11, HaKOHeU, He06blt.IHaH 

MarteHbKaH nosepXHOCTHaH rpynna, CBH3aH

HaH c ryc11HOH JianKOH, - Ha BHyrpeHHeH no

sepXHOCTl1 KOJietta. MbI paccM0Tp11M Ka)((Jl)'IO 

113 3Tl1X rpynn no Ot.Iepe.u11 c TOt.IKl1 3peHl1H 

o6wero aHaTOM11t.IecKoro om1catt11si:, a 3aTeM 

sepHeMCH K o6c~eH11IO c6artaHc11poBaHHO

CTl1 O.UHO- 11 .usyxcycTaBHbIX MbIWU. 

npe)((lle t.IeM Mbl Hat.IHeM pa3611paTb B .UeTaJIHX 

OT.UeJibHbie rpynnbI, Mbl .UOJDKHbl OTMeTl1Tb, 

t.ITO eCJil1 OTO.UBl1HYTb MHCO c KOCTl1 6e.upa, KaK 

06b1t.IH0 .ueJialOT c pocT611cpoM, MhI ysH.u11M 

t.ITO 3Tl1 rpynnbl MblWU 11MelOT oq>OpMJieHHYIO 

CTPYJCTYPY· MbIWUbI Ha nepe.uttetl 11 3a.uHetl 

YacT11 KOJieHa HaY11Ha10TCH c Y3KOro np11-

1<penJieH11H Haaepxy 11 pacw11pHIOTCH KHl13y. 

Hanponrn, MbIWUbI BHYTPH 11 cttap)l)l(l1 6e

.upa Hat.IHHalOTCH c WHpOKOro np11KpenJieH11H 

Hasepxy B 06JiacT11 Ta3o6e.upeHHoro cycrnsa, 

11 C)')l(alOTCH .uo 6oJiee l1Jil1 Mettee O.U11HO'-IHOro 

np11KpenJieH11H Hl1)((e KOJieHa. 

TaK11M o6pa3oM, MbI MO)((eM 3aMeTHTb, t.ITO 

nepe.uH11e 11 3a.utt11e rpynnbI MbIWU - Ye

Tbipexrnasasi: MblWUa 11 xaMCTpHHfH - HMe-.. 



<!Jaci..jvianbHb1i1 penviJ /lflR crpyKrypHoro 6anaHca 

nepeAHRR Ha-t>KHRR noAB3AOWHbliil CeAafla-tLUHbliil BeTBb CeAafla-tLUHOiil 
nOAB3AOWHaR OCTb rpe6eHb 6yrop "1 no6KOBOiil KOCTeiil 

KoneHHaR 'laWe'IKa naTepanbHaR Eionbwe6ep1..1oeaR MeAa-taflbHaR CTOpOHa 
a-1 6onbwe6ep1..1oea11 cropoHa 6onbwe- a-1 Mano6ep1..1oea11 6onbwe6ep1..1oeoiil 

KOCTb 6ep1..1oeoiil KOCTH KOCTH KOCTH 

Puc. 5.4. l./eTblpe rpynnbl Mb/Wl..j BOKpyr 6e/J,pa l./epe/J,y/OTCR Me)l(,lly wupOKOU CBepxy u y3KOU CHU3Y, u Hao6opor. 
8HyrpeHHUe u BHewHue Mb/Wl..jbl wupoKue HaBepxy; nepe/J,HUe u 3a/].HUe Mb/Wl..jbl pacwupRIOTCR KHU3Y. 

IOT 60JiblIIHH KOHTPOJib Ha.LI. KOJieHOM, KOf.lla 

pa6ornioT OT crn6HJibHoro 6e11pa/rnJa. Me

llHaJibHaH H JiaTepaJibHaH rpynnbI - npHBO

mmme H OTBOllHWHe, a TaIOKe He06bP·IHaH 

rpynna, npHKpen11eHHaH K rycHHOH 11anKe -

B nepBylO 01.Jepe11b CTa6HJIH3HPYIOT KOJieHO, 

npH 3TOM aKTHBHO yqacTBYH B llBH)l(eHHH 

Ta306e11peHHOro cycrnaa. Ilo3TOMY B 3TOH 

rnaae MbI cocpe110T01.JHMCH Ha KBa11pttuencax 

H xaMCTPHHrax, a TaIOKe Ha rycHHOH JianKe, 

a npHBOllHWHe H OTBOllHWHe MbllIIUbl pa3-

6epeM a f11aae 6 - a cocrnae aeepoa Ta306e-

11peHHoro cycrnBa. 

Y KBa11pttuenca MO)l(eT 6bITb 1.JeTb1pe ro110B

KH, HO npH 3TOM TOJibKO 0.llHa HO)l(Ka: ace cy

XO)l(HJIHH coe11HHHIOTCH OKOJIO KOJieHa Y3.llel.J

KOH <PacUHH, OKpy)l(a10wel1 H BKJIIO'-IalOWeH 

B ce6H KOJieHHYIO 1.Jawe1.JKY. 3Ta y311e1.JKa npH

KpenJIHeTCH no BCeMy BepxHeMy nepe11HeMy 

Kpaio 60JibWe6epuoBOH KOCTH, HO caMaH 

nJIOTHaH l.JaCTb c~aeTCH B no11ocy <PacUHH, 

KOTOpaH npOXOllHT OT KOJieHHOH 1.JaWel.JKH 

.ao 6yrpHCTOCTH 60JibWe6epuoBOH KOCTH , 

OTl.JeTJIHBO OWYTHMOro 6yropKa Ha BepxHeH 

nepe11Hel1 l.JaCTH 60JibWe6epuoBOH KOCTH. 

TaKHM o6pa30M, 1.JT06b1 pa3ornyTh KOJieHo 

HJIH coaepwHTb y11ap HOroH, 11el1CTBHe KBa

.apHuenca npOHCXOllHT 1.Jepe3 KOJieHHYIO 1.Ja

we1.JKY npH noMOWH 3TOH noJIOCbl <PacUHH • 

TaK Ha3oBeM JIH MbI 3TY nonocy <PacuHH 

no11HallKOJieHHHKOBOH CBH3KOH HJIH cyxo

)l(HJIHeM? c OllHOH CTOPOHbl, 3TO HBHO cy

XO)l(HJIHe , JaBepwaiowee nyTewecTBHe KBa-

11pttuenca K ero uenH - 6oJibIIIe6epuoaol1 

KOCTH . c 11pyrol1 CTOpOHbl, 3TO MOWHaH JieH

Ta, npOXOllHWaH OT KOCTH KOJieHHOH 1.Jawe1.J

KH 110 60JibWe6epuoBOH KOCTH - a pa3Be 3TO 

He ecTb To, 1.JTo MbI Ha3brnaeM CBH3Kol1? EIIIe 

OllHH aprYMeHT B nOJib3Y nocne11HeH TOl.JKlt 

3peHHH. 3aKJIIOl.JaeTCH B TOM, 1.JTO ecJIH Bbl no

JIO)l(HTe PYKY Ha Hory H noBepHhe nne1.Jeayio 

KOCTb TaK, l.JT06bI Balli JIOKOTb OKa3aJICH Hall 

JanHCTheM, saw JIOKOTb 6y11eT napaJineneH 

aaweMy KOJieHy. B 3TOM noJIO)l(eHHH nerKo 

YBH.aeTb, l.JTO JIOKTeBOH OTpOCTOK Ha pyKe na

PaJIJieJieH KOJieHHOH 1.Jawe1.JKe B Hore. Hcxo11H 

H3 3TOrO, KOJieHHaH 1.Jawe1.JKa npe11cTaBJIHeT 

co6ol1 «06JIOMOK» 60JibWe6epuoBOH KOCTH, 

HBHO OTHOCHWHHCH K roJieHH . 3To 6bI TOl.JHO 

ClleJiaJIO 06bellHHHIOWYIO HX nonocy <PacuHH 

CBH3KOH. 

XoTH TaKHe o6c~eHHH noJie3HbI llJIH no

HHMaHHH orpaHHl.JeHHH C03.llaHHbIX 1.JeJIOBe

KOM MapKHpOBOK, Ha 11aHHbIH BOnpoc HeT 

KOHKpeTHOro OTBeTa, KpOMe Toro <PaKTa, l.JTO 

KTO 6bI Hae HH C031laJI, OH HBHO He CHJlbHO 

6ecnoKOHJICH o Hawel1 HOMeHKJiaType. Ho

MeHKJiaTypa - 3TO H306peTeHHe 1.JeJIOBeKa, .. 



Torna KaK peaJihHoe y:e110BeY:ecKoe Te110 ellBa 

1111 yKJiallbIBaeTCSI B paMKH nOll06HblX )l(eCT

KHX KJiaCCHQlHKaUHH. 

Bo3BpamaSICb K caMHM KBallpHuencaM, -

3TO caMble MaCCHBHble MblIIIUbl Hor. Tp11 ro-

1IOBKH - IIIHpOKHe Mbllllllbl - nepeceKalOT 

T011bKO K011eHO H, TaKHM o6pa30M, orpaHH

Y:HBaJOT cBoe lleti:crn11e pa3rn6aH11eM Ko11eHa 

111111 conpoTHBJieHHeM ero cr116aHHJO. CTpo

Me)l()'TOY:HaSI WHPOKaSI MblIIIUa 6ellpa npo

XOllHT npSIMO no nepellHeH Y:aCTH 6ellpeHHOH 

KOCTH, npHKpenmrn.Cb Ha BCeM nponDKeHHH 

(11 BrrneTaSICb B nOllB3llOIIIH0-6ellpeHHYIO 

CBSI3KY HaBepxy; apryMeHT B n011b3Y Toro, 

Y:T06bl paccMaTpHBaTb npoMe~OY:HYIO IIIl1-

pOKYIO MblIIIUY 6ellpa KaK B03lleHCTBYIOlllYIO 

Ha llBa cycrnBa). Melll1aJibHaSI 11 JiaTepaJibHaSI 

w11poK11e Mbllllllbl 6ellpa 11e)l(aT no o6e cTo

poHbI npoMe~OY:HOH IIIHpOKOH Mbllllllbl 

6ellpa, H 06opaY:11BalOTCSI BOKpyr 6ellpeHHOH 

KOCTl1, Y:T06bl np11Kpen11TbCSI K rnepoxoBaTOH 

1111Hl1H Ha 3allHeH ee Y:aCTl1. 

Y:erneprnSI ro110BKa, npSIMaSI Mb1rnua 6ellpa, 

SIB1151eTCSI 11CTHHHOH llByxcycTaBHOH Mbllll

ueti:, nepeceKa10weti: Ta3o6ellpeHHblH cycrnB, 

Y:T06bl np11Kpen11TbCSI K Ta3y, TeM caMblM 

BbinOJIHSISI lleti:cTB11e cr116aH11SI 6ellpa 11 pa3-

rn6att11SI Ko11etta. ToY:Ka np11Kpen11ett11SI SIB-

1rneTcSI nepeMeHttotf., HO nepemurn HIDKHIDI 

nollB3llOIIIHaSI ocTb (AIIS - CTHCTO) - 3TO 

OCHOBHOe MeCTO np11Kpen11ett11SI. y HeKOTO

pblX JIIOlleH f0110BKa 3aBopaY:HBaeTCSI 3a Kpati: 

Ta3o6ellpeHttoro cycTaBa 11 He MO)l(eT 6hITb 

naJibn11poBatta. Y llpyrnx ecTb Y:eTKoe ct>acu11-

aJibttoe np11Kpen11ett11e KBanp11uenca K nepell

Heti: BepxHeH nOllB3ll0lllHOH OCTl1 (ASIS). 3Ty 

aHOMaJil1JO, KOrlla otta ecTb, 11erKo HamynaTb. 

Bee Mb1rneY:ttb1e B01IOKHa KBanp11uenca 

ycTpeM11eHbl K K011eHHOH Y:aIIIeY:Ke B ct>opMe 

KOHTypHoro nepa. KotteY:HO )l(e, 3TO MblIII

Ubl, KOTOpble Mbl TpeHHpyeM B nepByJO OY:e

pellb, Korna Bbmo11HSieM np11cellbl 111111 llPY

rne ynpa)l(HeHHSI, pa3rn6a10m11e Ko11eHo. 

Mb1 He MO)l(eM ocTaB11Tb 3Tl1 MblIIIUbl, He 

OTMeTHB, Y:TO MHOrHe cnopTHBHble 3a.Tlbl 

KoneHo vi 6e~po 

OCHalUeHbl TpeHa)l(epaMH llJISI TpeHHpOBKl1 

KBallp11uencoB, Ha KOTOpblX Mbl CHlll1M, noll

HHMaSI ro11ettb BBepx B pa3r116aH11e npOTl1B 

Beca nepeKJiallHHbl l1Jil1 BeCOB Ha 110llbDKKe. 

XoTSI 3TO SIBHO ttapam11BaeT KBanp11uenc 

11 lle11aeT ero c1111bHee, Mbl MO)l(eM 3allaTbCSI 

BonpocoM, noMoraeT 1111 TaKoti: nOllXOll Clle-

11aTb Te110 B ue110M c1111bttee 111111 c11a6ee. 

npRMaR 
MblWl.la 

6eApa 

W1ttpoKaR 

M bl W 1.1a ---1l--::'l.,,_.,,'t--lf,1 
6eApa 

W1ttpoKaR ------=~-""' 
11aTepa11bHaR 

MblWJ.la 
6eApa 

W1ttpoKaR 
npoMe
>KYfOYHaR 
MblWJ.la 
6eApa 

P111c. 5.5. KBaAp1111.1enCbl RBflRIOTCR OCHOBHblM pa3rn6areneM 
KoneHa (11, TaKl1M o6pa30M, 3KC/.jeHrpw1eCKl1 KOHTpon11py10T 
crn6aH11e KoneHa). 

Ec1111 T011bKO Bbl He noll6pacbrnaeTe 1110611Mo

ro BHyKa 113rn6oM 110llbl)l(eK, Bbl BPSill 1111 6y

lleTe 3alleti:cTBOBaTb KBallpHuenc noll06HblM 

o6pa30M. OH1111cno11b3YJOTCSI B XOllb6e, 6ere, 

Yllapax HOraMH 11 npbDKKax - B OCHOBHOM, 

BO Bcex lleHCTBHSIX, KOTOpble Mbl Bbin011HSieM 

CTOSI. 

Pa6ornSI Hall KBanp11uencaM11 Cl11lSI, Bbl lleti:

CTB11Te11bHOlle11aeTe HX CH11bHee, HO HeBpo110-

r11Y:eCKaSI CBSI3b Me)l(lly CH110H KBallpHuencoB 

11 o6paTHOH crn6HJIH3au11eti: Ta3o6ellpett

Horo cycrnBa oc11a6eBaeT. Te, KTO pa6orneT 

Hall ycHJieHHeM CBOHX KBanp11uenCOB nOll06-

HblM o6pa30M, Hapa6aTbIBaJOT ce6e npo611e

Mbl c KpeCTUOB0-00llB3llOIIIHblM cycTaBOM, 

06blY:HO c HellOMl1HHPYIOlUeH CTOpOHbl, ec1111 

T011bKO B llOnOJIHeH11e OHl1 He ylleJISIIOT 110-

CTaTOY:HO BpeMeHl1 3aHSITHSIM cnopTOM HJIH 

Bbin011HeHHIO ynpa)l(HeHHH, nOMOralOlllHX 

coxpaHHTb 3TY HeBpo11or11Y:eCKYIO CBSI3b .. 



CDao~vianbHbtl1 penviJ .anR crpyKrypHoro 6anaHca 

CHJlbHOH . «11cnpaBJieHHe» TaKOro po.rm 60JIH 

H .llHCcPYHKUHH KpeCTUOBO-nO.llB3.llOWHOro 

cycTaBa BKJIIO'-laeT B ce6H He TOJlbKO XHpo

npaKTHKY HJIH OCTeonaTH'-leCKYIO KOppeK

UHIO, HO H pa6oTy c MHfKHMl1 TKaHHMH. Otto 

Tpe6yeT HeKOTOporo nepeo6Y1-1eHl1H, l!T06bI 

c6aJiaHC11pOBaTb CHJIY KBa.llpHuenca c KOHTp

JiaTepaJibHOH CTa6HJil13au11ei1 Ta306e.upeH

HOro cycTaBa. 

CToJIO)f(HTe PYKY Ha nepe.UHIOIO l!aCTb 6e.upa, 

H Bbl He CMO)f(eTe nponycTl1Tb KBa.up11uenc. 

Ha Hl1)f(HeM KOHUe HaH.lll1Te CHal!aJia 6yr

pHCTOCTb 60JibWe6epuoBOH KOCTH H noqys

CTBYHTe no.utta.UKOJieHHHKosoe cyxo)f(HJil1e 

Me)f(.lly Hl1M 11 Ko11ettttoi1 qawel!KOH. CTpomy

nai1Te Ka)f(.llylO CTOPOHY KOJieHHOH qawel!KH, 

noKa Bawa MO.lleJib aKTHBHO BbinpHMJIHeT 

CBOe KOJieHO B noJIHOe pa3r116aHHe, l!T06bl 

nol!yBCTBOBaTb CBH3YIOIUYIO Y3.llel!KY TKaHH , 

OKp~alOIUyIO H co.uep)f(aWylO KOJieHHYIO qa

wel!KY. 

Ha.u KOJieHHOH qawel!KOH, MO)f(HO noqys

crnosaTb npHMYIO MbIWUY 6e.upa - OT.lleJib

HYIO MbIWUY, yxO.llHIUYIO BBepx no nepe.uHeH 

nosepxttocT11 6e.upa. Ha sepxtteM Kottue 

npHMaH MbIWUa 6e.upa MO)f(eT norpy311Tb

CH no.u HanpHraTeJib w11pOKOH <f>acu1111 6e

.upa H nopTHH)f(HYIO MbIWUY (KOTOpaH 11.lleT 

K ASIS), l!T06b1 npoi1T11 K AIIS; xorn , KaK 

ynOMl1HaJIOCb pattee , HeKOTOpbie npHMbie 

MbIWUbI 11Me10T npHKpenJiett11e K ASIS, 
H He Ba)f(HO, l!TO HanHCaHO B TeKCTax no 

aHaTOM11H. 

lliHPOKYIO JiaTepaJibHYIO MbIWUY 6e.upa 

MO)f(HO npo'-lyBCTBOBaTb B.llOJlb JiaTepaJib

HOH llaCTH 6e.upa: OHa Jie)f(l1T rny60KO no.u 

nO.llB3.llOWH0-60JibWe6epuoBbIM TpaKTOM 

(CTE>T) . C0Kpawett11e w11p0Koi1 JiaTepanbHOH 

MbIWUbI 6e.upa BbITaJIK11saeT CTE>T Hap~ 

11 yseJI11llHBaeT HanpH)f(eHHe 3TOH nOJIOCbl. 

Me.u11anbHY10 w11pOKY10 MbIWUY 6e.upa MO)f(

HO HaIUYnaTb Me.llHaJibHO no OTHOWeHHIO 

K npHMOH MblWUe 6e.upa OKOJIO KOJieHa. Ho 

Kor.ua Bbl npo.us11raeTeCb BBepx, npHBO.llH

IUHe Mblllillbl noKpbIBalOT 3TY MbIWUy, KO-

TOpaH npoJieraeT rny60KO no.u Hl1Ml1 , TeM 

CaMbIM .lleJiaH ee 6011ee CJIO)f(HOH llJlH Heno

cpe.llCTBeHHOH nanbnamm. MbI norosop11M 

0 nanbnaum1 KOMnJieKca Me)f(MbIWel!HblX 

neperopO.llOK Me)f(.lly 3THMl1 .llBYMH MbIWeY

HblMH rpynnaMH B f JiaBe 6. 

HaKotteu, npoMe)f()'TOllHYIO w11pOKY10 Mb1w

uy 6e.upa MO)f(HO HamynaTb Me)f(.lly npHMOH 

MblWUeH 11 6e.upeHHOH KOCTblO. CT03BOJlbTe 

BaWHM naJibUaM MHfKO norpy311TbCH CKB03b 

npHMYIO MbIWUY 6e.upa HJ111 OTO.llBl1HbTe ee 

B cTopotty Me.u11anbHO JIH6o JiaTepanbHO. Bb1 

nOllYBCTByeTe CJIOH nJIOTHOH MbIWUbl Me)f(.lly 

BaMl1 H KOCTblO - 3TO 11 eCTb w11poKaH npo

Me)f()'TOl!HaH MblWUa 6e.upa. 

CTepeXO.llH K MHo<f>acUl1aJibHOMY KOMnJieKcy 

xaMCTPl1HfOB Ha 3a.UHei1 l!aCTl1 6e.upa, OTMe

THM, l!TO B KJiaCCl1l!eCKOH aHaTOMHl1 eCTb TPl1 

xaMCTp11Hra, HO 3.lleCb, llJlH KJ111Hl1lleCKl1X ue

JieH , Mbl nonpoc11M sac paCCMOTpeTb YeTblpe . 

•----- - no11ycy><O>K"11lbHa1'1 MblW4a 

,_,,_____ Ei1.14enc 6eApa 
(Af1"1HHal'I rOllOBKa) 

---- Eim.ienc 6eApa 
(KOPOTKal'I ro11oeKa) 

no11ynepenOH4aTal'I 
MblWL(a 

Pllfc. 5.6. Tpllf p,syxcycraBHbtX xaMcrpllfHra - 6m.ienc 6ep,pa, 
nonycyxoJKllfflbHaR llf nonynepenow-1araR MblW~bl -
JanonHRIOT JaJJ.HIOIO nosepxHOCTb 6ep,pa. XaMcrpllfHrllf 
pa3rn6aior 6ep,po, crn6aior KoneHo llf 3KC~eHrpw1ecKllf 
KOHrponllfpyior crn6aHllfe 6ep,pa. 

Hallas c Tpa.uHu110HHbIX Tpex - noJiycy

XO)f(l1JibHoi1 , noJiynepenOHl!aTOH MblWU 

11 .llJ111HHOH fOJIOBKH 611uenca 6e.upa - Mbl MO

)f(eM OTMeTl1Tb, l!TO Bee OHl1 HBJIHIOTCH .llByx-

-



cycTaBHblMl1 MblllIUaMl1, Ha411HalOUil1Ml1C51 

OT cemurnUIHblX 6yrpoB 3aIIHei1 1.JacT11 Ta3a, 

11 np11KperuI5llOllll1XC5I K roJieHl1 HIDKe KOJieHa. 

TaK11M o6pa30M, 11x nei1crn11e HanpaBJieHo Ha 

pa3rn6att11e 6enpa 11 crn6att11e KOJieHa. 

KpoMe Toro, noJiycyxmKHJibHaH 11 noJiyne

penottt.IaTaH Mblllillbl, KOTOpble 11.LlYT K Me.Lll1-

a.JlbHOH CTOpOHe KOJieHa, MOfYT Yl.JaCTBOBaTb 

B Me.Lll1aJibHOM BpallleH1111 6oJibUie6epuoBoi1 

KOCTl1 OTHOCl1TeJibHO 6enpeHHOH KOCTl1, 

KOf.Lla KOJieHO .LlOCTaT04HO COfHYTO. 011uenc 

6enpa, np11KperuI5IHCb K roJIOBKe MaJio6ep

UOBOH KOCTl1 c JiaTepaJibHOH CTOpOHbl KO

JieHa, MO)l(eT BpawaTb roJieHb JiaTepaJibHO, 

Koma KOJieHo ttaxon11TcH B cr116att1111. Me)l(

LlY TeM, xaMCTp11Hfl1 TaK t.IaCTO 11CnOJib3y

IOTC51 KaK MblWUbl-CTa611JI113aTOpbl, 4TO Mbl 

BCef.Lla .LlOJI)l(Hbl npl1Hl1MaTb BO BHl1MaH11e 11X 

3KCUeHTp114eCKYJ0/1130MeTpl14eCKYIO pOJib 

B npe110TBpallleH1111 11Jil1 KOHTPOJie p0Talll111 

11JI11 pa3rn6att11H KOJieHa 11 crn6att1111 6enpa. 

lho6bl HaHT11 11X Tl1nl14HOe npOKCl1Ma.JlbHOe 

np11KpenJieH11e, yJIO)l(HTe MO.LleJib Ha )1(11BOT 

11 noJIO)l(HTe CBOl1 Jia.LlOHl1 Ha 3a.LlHIOIO l.JaCTb 

6enpa TaKl1M o6pa30M, 4T06bl KOH'lfl1KH Ba

llil1X naJibUeB OKa3aJil1Cb Ha Me.Lll1a.JlbHOH 

CTOpOHe Hf0.Lll14HOH CKJia.LlKl1. Ha1.J11HaH

Te 11CCJie.LlOBaTb 3.LleCb - B ueJIOM, HeMHOfO 

w11pe y )l(eHll.ll1H, )')Ke y M~l1H - 4T06bl 

HaHT11 Ce.Lla.J111lllHblH 6yrop. nonpOCl1Te Bawy 

MO.LleJib COfHYTb KOJieHO 11 .LlaBl1Tb nHTKOH 

B Barne nJiet.Io HJI11 C03.LlaBaH JI106oe npyroe 

conpOTl1BJieH11e, 4T06bl Bbl no4yBCTBOBa.J111, 

KaK xaMcTp11Hrn HanpHralOTCH. TaKHM o6pa-

30M, Bbl MO)l(eTe n04YBCTBOBaTb, 4TO xaMC

Tp11Hrn rpyrrnoti np11KpenJIHIOTC5I K 3aIIHeH 

CTOpOHe Ce.LlaJil1lUHOro 6yrpa. ECJil1 Bawa 

MO.LleJib no3BOJil1T, Bbl MO)l(eTe n04YBCTBOBaTb 

ttenpepbIBHOCTb <Pacu1111 BBepx no KpecTuo

Bo-6yropttoi1 CB513Ke, KOTOpaH 11.LleT BBepx OT 

ce.LlaJil1lllHOro 6yrpa. 

Ha n11cTaJibHOM KOHUe MO)l(HO not.IyBCTBOBaTb 

.LlBa «noJiycyxO)l(HJil151» Ha Me.Lll1a.JlbHOH CTOpo

He nO.LlKOJieHHOH 51MKH 3a KOJieHOM, TOf.Lla KaK 

Ha JiaTepaJibHOH 4aCTl1 MO)l(HO not.IyBCTBOBaTb 

ontto CHJibHoe cyxo)l(HJI11e 611uenca 6enpa. 

KoneHo 11 6e;:ipo 

.LlpyraH 11HTepecHaH naJibnau1151 JaKJI101.JaeTCH 

B TOM, l{T06bl ysH.LleTb, KaK .Lla.JleKO BBepx no 

6enpy Me.Ll11a.JlbHble 11 JiaTepaJibHble xaMCTp11H

rn MOfYT pa60TaTb pa3.LleJibHO. I-fa ITO.LlKOJieH

HOro npOCTPaHCTBa Me)l(.Lly LlB}'MH rpyrrrraMl1 

cyxO)l(HJil1H pa6oTaHTe KOH411KaMl1 naJihUeB 

BBepx no 6enpy, no HanpaBJieH1110 K ce.LlaJil1ll.l

HhlM 6yrpaM 11 Me)l(.Lly Me.Lll1a.JlbHblMl1 11 JiaTe

paJibHblMl1 xaMcTp11HraM11. Mb1wub1 6y.LlYT 

c6JIIDKaThCH, Ho Bbl Bee ewe cMo)l(eTe norpy-

311Tb fla.JlbUbl Me)l(.Lly Hl1Ml1. 

CpaBH11BaH pa3HhlX KJI11eHTOB, Bbl o6Hapy

)1(11Te, 4TO y HeKOTOpblX JIIO.LleH pa3.LleJieH11e 

coxpaHHeTCH no cepe.LlHHhl ITYTl1 BBepx no 6e

LlPY HJil1 .Lla)l(e BblWe, B TO BpeMH KaK y npy

rnx Me.Ll11a.JlbHble 11 JiaTepaJibHble xaMCTPl1Hfl1 

coe.Lll1HHIOTC51 Me)l(.Lly co6oi1 ct>acUl1a.JlbHO )')Ke 

4epe3 napy LllOHMOB Bbl We KOJieHa. y Tex, KTO 

11CITOJib3YeT MHOro LlBIDKeHl1H 113 CTOpOHbl 

B CTOpoHy, Hanp11Mep y JibDKHMKOB, <PYT60-

Jil1CTOB HJil1 a<Pp11KaHCKHX TaHUOPOB, t.Iallle 

Bcero 6yneT BCTpeqaThCH xopowee pa311eJie

H11e (HJI11 OHl1 113BJieKYT BblfO.LlY OT pa3.LleJie

HMH, eCJil1 y Hl1X HeT) Me)l(.Lly Me.Lll1a.JlbHblMl1 

11 JiaTepaJihHhIMl1 xaMcTp11HraM11. B TO BpeMH, 

KaK Hanp11Mep, 6eryttbl, KOTOpble BCef.Lla 11C

noJib3YJOT ITOJIHbIH Ha6op xaMCTPl1HroB, 6Y.LlYT 

MeHbWe H)')KllaTbC51 B nono6HOM pa3.LleJieHl111. 

BHYTPl1 3TI1X MhIWU, KaK cJieeyeT 113 HaJBamrn, 

eCTb HeCKOJibKO HMTeH 11 nJiaCTOB <Pacu1111, TaK

)l(e KaK 11 xpOHWieCKH HarrpSDKeHHblX MblllIU, 

51BJIHIOllll1XC51 pe3yJihTaTOM )1(113Hl1 B HaweM 

6blCTPO MeHHIOllleMC51 Ml1pe, noCT051HHO CTPe

MHllleMC51 Bnepen. Hx MO)l(HO pa3MHNl1Tb rry
TeM KBa.J111Ql11U11pOBaHHOH npopa60TKH. 

.LlaBai1Te Tenepb nepeH.LleM K npennoJiarae

MOMY «4eTBepToMy xaMcTp11ttry». Mb1 ellle He 

3a.LleHCTBOBa.J111 KOPOTKYIO roJIOBKY 611uenca 

6enpa, KOTOpaH npOXO.Lll1T OT roJIOBKl1 MaJI0-

6epuoBOH KOCTl1 K HIDKHeH 4aCTl1 wepoxo

BaTOH Jil1Hl111 Ha 3a.LlHeH 4aCTl1 6enpeHHOH 

KOCT11. Otta, no cyT11, He noJIHOCThlO OT.LleJie

Ha OT LlJll1HHOH roJIOBK11; Mb1We4Hble BOJIOK

Ha 06e11x CJil1BalOTC51 B e.Lll1HYIO Mb1We4HYIO 

Macey (rnK )Ke KaK w11poKaH JiaTepaJibHaH 

11 w11p0Ka5I Me.Ll11a.JlbHa51 MblWUbl), CHOBa 

-



<1Jac4ManbHb1i1 pen"13 ,anfl crpyKrypHoro 6anaHca 

B03Bpawasi Hae K orpaH11'-IemrnM HOMeHKJia

TYPbI nepe.ll 1111uoM CJIO)l(HOH opraH113au1111 

'-Ie110Be'-1ecKoro Te11a. 

C'-111TaeTcsi , '-ITO caMa no ce6e KopoTKasi ro

JlOBKa 611uenca 6e.llpa HBJlHeTCH O.llHOCYCTaB

HOH MblllIUeH, crn6a10wet1 KOJleHO. 0.llHaKO 

He nOJlHOCTblO caMOCTOHTeJlbHO: cpe.llHHH 

'-IaCTb 60JlblllOH npl1BO.llHllleH MbllllUbl cny

CKaeTCH K Hl1)1(HeH '-IaCTl1 wepoxoBaTOH Jil1-

Hl111 , coe.lll1HHHCb c KopoTKOH ro110BKow 

611uenca 6e.llpa, '-IT06b1 cQ>opM11poBaTb «'-IeT

BepTbIH xaMCTp11Hf» no.ll OCTaJlbHbIMl1 TpeMH 

(P11c . 5.7). Pa3J111'-111e c '.HOH KOHCTPYKU11eH 

3aKJIIO'-IaeTCH B TOM , '-ITO y Hae eCTb .llBe O.ll

HOCyCTaBHbie MbllllUbl , B TO BpeMH KaK Bee 

OCTaJlbHbie xaMCTPl1HrH HBJlHIOTCH OT.lleJib

HbIMl1 .llByxcycTaBHbIM11 MbllllUaMl1. 

CoKpaT11Te xaMcTp11Hrn KaK rpynny - 11 BaM 

npH.llfacsi npHJIO)l(HTb ycHJIHH, '-IT06b1 KaK pa-

WepoxoearaR 
fllllHlllR 

61111..1,enc 6eApa 
(KOpOTKaR 
ronoeKa) 

Puc. 5. 7. Cpe.t:1HRR <.Jacr& 6on&wou npuao.t:1R~eu M&1w1..1&1 
u KoporKaR ronoaKa 6u1..1enca 6e.t:1pa 4JopMupyior <.Jeraepr&1u 
xaMcrpuHr no.t:1 ocran&Hb1Mu rpeMR. 

30rHYTb 6e.llp0, TaK 11 cornyTb KOJleHO. KaK 

TeJIO KOHTpOJ111pyeT, KaKoe 113 3THX .lleHCTBl1H 

.llOJDKHO np01130HTl1? 0.lll1H cnoco6 - «OCTa

HOBl1Tb» He)l(eJlaTeJlbHOe .llBH)l(eH11e np11 nOMO

llll1 coKpaweHHH crn6aTe11ew 6e.llpa HJil1 pa3-

rn6aTe11et1 KOJleHa; HO .llpyrot1 cnoco6 - '-lepe3 

3TOT KOMJUieKC O.llHOMbillle'-IHbIX xaMCTpl1HfOB, 

Jie)l(allll1H no.ll .llByxcyCTaBHbIMl1 xaMCTpl1H

raMl1. OpaKTWieCKOe np11MeHeH11e 3.lleCb Ja

KJIIO'-IaeTCH B TOM, '-ITO, Koma ycep.llHaH pa6oTa 

c o6bl'-IHbIMl1 xaMCTpl1HraMl1 He .llaeT BaM Toro 

BbICB060)l(.lleHJrn, K KOTOPOMY Bbl CTpeM11TeCb, 

Bbl 6y.lleT BOJHarpa)l(.lleHbI, ec1111 nepeKJII0'-111-

Tecb Ha Jle)l(alllYIO no.ll Hl1Ml1 cpe.llHIOIO '-IaCTb 

60JlblllOH np11BO.llHllleH MbllllUbl HJil1 o603Ha

'-111Te KOPOTKYJO fOJlOBKY 611uenca 6e.llpa. 

c Hap~HOH CTOpOHbl KOJieHa cnycKaIOW11H

CH BHl13 OT HanpsiraTeJlH llll1pOKOH cpacu1111 

6e.llpa 11 HfO.lll1'-IHbIX MbllllU nO.llB3.llOlllH0-

6oJ1bllle6epuoBbIH TpaKT (6011ee rro.llpo6Ho 

CM. B f11aBe 6) CTa6HJil1311pyeT Hap~yIO 
'-IaCTb KOJleHa 11 JlaTepaJibHYIO KOJIJiaTepaJib

HYJO CBH3KY. c BHyTpeHHeH CTOpOHbl 6e.llpa 

y Hae eCTb ueJlblH PRU npl1BO.llHllll1X MbllllU, 

HO noCKOJibKY Hl1 O.llHa 113 Hl1X He nepeceKaeT 

KOJleHO, Mbl TaK)l(e paCCMOTPl1M 11X B f 11aBe 6. 
MbIWUbI, nepeceKa10w11e KOJleHo c BHy

TpeHHet1 CTOpOHbl, npe.llCTaBJlHIOT co6ot1 no

Tpsica10w11t1 MaJieHbKl1H KOMnJieKC 113 Tpex 

MbllllU - nopTHIDKHOH, TOHKOH 11 no11ycy

XO)l(l1JlbHOH (P11c . 5.8). KTO-TO 113 aHaTOMOB 

TOHKaR MblWU.a 

nopTHR>KHaR 
MblWU.a 

nonycyXO>KlllflbHaR 
MblWU.a 

Puc. 5.8. Tpu TOHKUX Mb/Wl..jbl c BHyrpeHHeU cropOHbl KOneHa -
nopTHR>KHaR, TOHKaR u nonycyxO>KUflbHdR - cra6/llnU3/llPYIOT 
3TO «cna6oe 3BeHO» cnepe,[lu, CHU3Y"' c3a.t:1u Ta3a. 
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nonrny11 3a 3TH TPH np11 a11cceKUHH, 11 TPH 

cyxm1arnHH Ha HH)l(HeM KOHUe BbICKO'-IHJlH, 

BblfJIRUH KaK rycHHaH 11anKa, OTCIO.lla H Ha-

3BaHHe. Bee 3TH cyxo)l(HJIHH noMoraIOT noa

aep)l(HBaTb Me.llHaJibHYIO KOJlJiaTepaJibHYIO 

CBH3KY, HO OHH HaCTOJlbKO llJlHHHbie, '-ITO 

ec1111 He no11HOCTbIO HanpH)l(eHhI, 11x po11h 

B noll.llep)l(J(e COMHHTeJibHa. 

3TH TPH Mbllllllbl rycHHOH Jiamrn HllYT K ca

MbIM pa3HbIM '-laCrnM Ta3a: nopTHIDKHaH 

MbilllUa H.lleT K nepeaHeii BepxHeii no.llB3.llOlll

HOH OCTH B caMOH nepeaHeH '-laCTH Ta3a; 

TOHKaH MbllllUa H.lleT npHMO K Ce.llaJIHIUHO

JI06KOBOH BeTBH B caMOM HH3Y Ta3a, a noJiy

cyXO)l(HJibHaH MbllllUa Hllfa K Ce.llaJIHIUHOMY 

6yrpy B 33.llHeii '-laCTH Ta3a. TaKHM o6pa30M, 

BttyrpeHHH.51 '-laCTb KOJleHa MO)l(eT 6bITb CTa-

6HJIH3HpOBaHa no OTHOllleHHIO K J1I06oii 

'-laCTH Ta3a. 00.llYMaHTe 0 qmrypHCTe B apa-

6ecKe, '-IT06bI noHHTb aeHCTBHe 3TOro CTa6H

J1H3HPYIOlllero KOMnJieKca. 

TaKHM o6pa3oM, MbilllUbI Ko11eHa yc111111Ba

IOT CTa6HJIH3HpyIOIUee .lleHCTBHe CBH30K, B TO 

)Ke BpeMH crn6aH H np11cnoca61111BaH lllap

HHP KOJieHa. OpocToe, HO o6lllHpHoe Ko11e

HO ynpaBJlHeTCH 0.llHHMH H3 caMblX 60J1blllHX 

H CHJlbHbIX MbllllU Halllero TeJia. 

4TeHMe Tena npMMeHMTenbHO 
K KoneHy M 6eAPY 

Mo)l(HO roBopHTb o KoM<t>opTHOM BbipaBHH

BaHHH HIDKHeH KOHe'-IHOCTH, Koma CTOnbI, 

KOJleHH H 6eapa HaXO.llHTCH B 0.llHOH BepTH

KaJibHOH nJlOCKOCTH c He60J1blllHM cr116aHH

eM B 0611acTH KOJleHa. MbI ~e paccMOTpeJIH, 

KaK .ll0Jl)l(Hbl COOTHOCHTbCH CTOna H ro11e

HOCTOnHbIH cycTaB c 6yrpHCTOCTbIO 60Jib

llle6epuoBOH KOCTH, H Tenepb Mbl MO)l(eM 

ao6aBHTb B 3TO ypaBHeHHe KOJleHo. Mb1 6b1 

XOTeJlH, '-IT06bI 6yrpHCTOCTb 60Jibllle6epuo

BOH KOCTH pacnoJiaraJiaCb noa ueHTPOM KO

JleHa, a Ko11eHHaH '-lallle'-IKa yao6Ho pacno11a

raJiacb B 6eapeHHOH BbieMKe. Op11 B3f1IH.lle co 

CTOpOHbl npH caMOM 3<P<t>eKTHBHOM BbipaB

HHBaHHH B noJlO)l(eHHH CTOH Ta3o6eapeHHbIH 

cycTaB OKa)l(eTCH npHMO Hall, HJlH npHMO ne-

KoneHo 11 6e;::ipo 

pea (B 3aBHCHMOCTH OT Toro, KOMY Bbl BepH

Te) JlaTepaJibHOH 110.llbl)l(KOH. 

fJlRUH Ha KOJleHO, Mbl MO)l(eM HHTepnpeTH

poBaTb 6aJiaHC Me)l(.lly Me.llHaJibHblMH H JlaTe

paJibHblMH xaMCTpHHraMH H KBa.llpHuencoM. 

KBaap11uenc MO)l(eT BJlHHTb Ha no11o)l(eH11e 

KOJleHHOH '-lallle'-IKH B 6eapeHHOH BbieMKe, 

a 6aJiaHC xaMCTPHHfOB MO)l(eT 6bITb 3a.lleH

CTBOBaH BO BpameHHH KOJleHa H3-3a HX np.H

KpenJieH.HH K 6011bllle6epu0Boii 11 MaJio6ep

uoBoii KOCTHM. 

06bI'-IHO KOJleHHaH '-lallle'-IKa .llBH)l(eTCH B Bbl

eMKe 6eapeHHOH KOCTH, HO llHC6aJiaHC KBa

llP.HUenca, HeCTa6.HJ1bHOCTb CTOnbI HJlH Ta-

306eapeHHOro cycrnBa HJIM .lla)l(e BpallleH.He 

6eapeHHOH KOCTH noa KOJleHHOH '-lallle'-IKOH 

MOfYT OKa3bIBaTb B03.lleHCTBHe Ha llBH)l(e

HHe KOJleHHOH '-lallle'-IKH Hall CTOITOH np.H 

crn6aHMH 11 pa3rn6aHMH Ko11eHa. CMoTp.HTe 

Ill.Yipe np.H oueHKe HanpaBJieHHOCTH KOJleHa, 

nOTOM)' '-ITO ero noBe.lleH.He '-laCTO HBJIHeTCH 

pe3yJ1bTaTOM CHJl, .lleHCTBYIOlllHX CBepxy HJIH 

CHH3y. 

P111c. 5. 9. 3TOT MY>K'l111Ha ,aeMOHCTp111pyeT naTepanbHbt,;:, 
noaopoT 06e111x 6onbwe6ep~OBbtX KOCTe,;:, OTHoc111TenbHO 
6e,apeHHbtX KOCTe,;:,, oco6eHHO cneaa, noKa3btBaR B03MO>KHoe 
yKopo'leH111e 6111~enca 6e.apa; HO Bbt TaK>Ke MO>KeTe ya111,aeTb, 
'ITO KOneHHaR 'laWe'IKa CMeUjeHa naTepanbHO, yKa3btBaR 
Ha ,a111c6anaHc w111p0Ko,;:, Me,a111anbHO,;:, 111 w111p0Ko,;:, 
naTepanbHO,;:, MbtW~. 
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<Pacl.jvianbHbtl1 penvi3 Af1R crpyKTypHoro 6anaHca 

B CJIY'-Iae MOlleJI11 A tta P 11 c. 4. I.> MhI MO)l(eM 

YBHlleTh, YTO npaBoe KOJietto ynep)l(HBaeTcH 

Melll13JlbHO, YeMY cnoco6cTByeT Melll13JlbHbIH 

ttaKJIOH npaBoti CTOflhI. EcTeCTBettttoe CTPeM

Jiett11e opratt113Ma KOHTPOJI11poBaTh 3TO llBl1-

)l(ett11e MO)l(eT Bbl3BaTh lll1C6aJiaHC Me)l(llj' nrn

POKOH Melll13JlbHOH 11 nrnpOKOH JiaTepaJibHOH 

MbIWUaMl1 6enpa, flOCKOJibKY npaBOH w11po

KOH JiaTepaJibHOH MbIWUe np1111eTCH KOHTP

OJil1pOBaTb HeKoTopoe Melll13JlbHOe CMewett11e 

KOJiettttoro KOMflJieKca. MbI ttaxon11M, YTO 

pa3Jil1Yl1e B CHJie 11 TOttyCe W11pOK11X MbIWU 

YaCTO CB513aHO c MexaHl1KOH CTOflbl. 

XaMcTp11ttrn 11 KBanp11uenc TaIOKe nepeceKa

IOT Ta3o6enpeHHblH cycTaB, 11, COOTBeTCTBeH

HO, 11X yKopoYett11e MO)l(eT np11BeCTl1 K ne

penHeMy (np51Ma51 Mhiwua 6enpa) 11 331lHeMy 

(Bee xaMCTPl1HrH 11 60JibWa51 np11B01l51llla51 

MbIWUa 6enpa) HaKJIOHY Ta3a. 3TO paccMa

TPl1BaeTCH B fJiaBe 6. Oo3TOMY B 3Toi1 rnaBe 

MhI c<f>oKYc11pyeMrn Ha nanepHax KOJietta, 

XOT51 11 3anei1CTByeM TeXHl1Kl1, KOTOpbie TaK

)l(e 6ynyT noJie3Hbl lllIH 6aJiattc11pOBKl1 Ta3a. 

Pfllc. 5.10a. noA06Horo poAa nepepa3rn6aHflle KoneHa 
He MO>KeT YAeP>KfllBaTbCR KBaApfllL.jencoM cnepeAfll, noTOMY 
4TO TOrAa npo¢fllnb cnepeA/11 KoneHHOro cyaasa 6btn 6b1 
nnocKfllM. KorAa 6onbwe6epL10BaR fll Mano6epL.jOBaR KOCT/11 
pacnono>KeHbt no3aAfll 6eApeHHoi1 KOCTfll, KaK Ha 3TOi1 
¢ororpa¢fllfll, HaM HY>KHO noAyMaTb o TKaH/11, 
nepeceKa/O~ei1 cyaaB C3aAfll, B oco6eHHOCTfll, 0 KOpOTKOi1 
ronosKe 6f11L1enca 6eApa. 

PfllC. 5.10 6, B. KorAa Mb/ B/llA/llM nOA06Horo POAa «X» 
(MeAfllanbHOe cMe~eH/lle KoneHa) /II «O» (narepanbHoe 
cMe~eH/lle KoneHa) narrepHbl Hor, HaM cneAyer o6paT/llTbCR 
K AfllC6anaHcy OTBOAR~/llX /II npfllBOAR~/llX Mb/WL.j (nocneAHee 
6yAeT 6onee noAp06Ho ocse~eHo B rnase 6), nocKonbKY OH/II 
¢opMfllPYIOT APY'YIO «TeTfllBY» BHYTPfll fll cHapy>Kfll cyaasa. 
OH/II TaK>Ke MOryT 6btTb CBR3aHbl c Bpa~eH/lleM 6eApeHHOi1 
KOCT/11, Bbl3b/BaR fll3MeHeH/llR npo¢fllnR KoneHHoro cyaasa, 
KOrAa MeAfllaflbHbte Mb/~enK/11 CTaHOBRTCR 6onee 3aMeTHb/Mfll 
npfll narepanbHOM spa~eHfllfll, C03AaBaR sne4ameH/lle 
«X»-Hor, /II Hao6opor - AflR pfllCYHKa c «O»-narrepHoM. 
nosopoT 6eApeHHOi1 KOCT/11 TaK>Ke 6yAeT c6anaHCfllpOBaH 
4epe3 npopa6oTKY Mb/WL.j, OKpy>Ka/O~/llX Ta3, /II no3TOMY 
3Tfll TeXH/llK/11 on/llCb/Ba/OTCR 8 rnase 6. 

TexH1.1K1.1 A11H pa6oTbl 
c KoneHOM 1.1 6eApOM 

Harnett ueJihlO B 3TOM paJneJie 6yneT c6aJiatt

c11poBaTh CHJibl BOKpyr KOJieHHOfO cycTaBa, 

YT06hI Ml1Hl1Ml1311pOBaTb Harpy3Kj' Ha cy

CTaB. KoJietto Cl1JibHoe, HO, KaK MhI MO)l(eM 

YBHlleTh Ha P11c. 5.4, yroJI 11 nep11crn51 cTpyK

Typa, Bll06aBOK K MHOrocycTaBHOM <f>YHKU1111 

Mb!WU, nepeceKalOWl1X KOJieHO, MOfYT Bbl3-

BaTh CJIO)l(HOCTl1 BO B3al1MOlleHCTBl111 c Cl1Jia

Ml1, neHCTBYIOllll1M11 Yepe3 3TOT cycTaB. 

BblCB060>KAeHHe BOKpyr KoneHa (n<l>Jl) 

KaK j')i(e roBop111Ioch, cpacu1151 KBanp11uenca 

He BC51 CJil1BaeTC51 B Kpac11By10 aKeypaTHYIO 

JI11H1110 cyxo)l(HJil1H, KOTopylO MhI Bl11ll1M Bo 

Mttor11x KHl1)1(Kax no aHaToM1111. CKopee otta 

o6belll1HHeTC51, YT06hI c<f>opM11poBaTb TaK 

-



tta3bIBaeMoe pacun1pett11e KBa.up11uenca, 

<t>acumUibHblH KOHBepT, o6BOJiaKHBa10IU11H 

nepe.UH1010 'laCTb KOJieHHOro cycTaBa nO'ITl1 

KaK wanO'IKa llJISI nJiaBaHbSI, coxpaHSISI KO

JieHHYIO qawe'IKY BHYTPl1 nJIOTHoti BOJIOKHl1-

CTot1 06011o'IK11. Otta 6y.ueT no.ucTpa11BaTbCSI 

no.u pa3Hble YrJibl 11 Cl1Jlbl HaTSJ)l(eHl1SI co CTO

pOHbl Wl1POKOH Melll1aJibHOH 11 w11pOKOH Jia-

--

Pvtc. 5. 11 . lllcnonb3yiitre csovt nanbl.lbl, 'IT06b1 oxsarvtTb 
TKaHvt, vttWIJ.lvte BOKpyr KOfleHHOiit 'laWel./Kl'I, l'l 1'13Yf./1'1Tb ee, 
noKa KnvteHT cm6aer KoneHo, Ha1J.1ynb1BaR o6naervt 
orpaHvt'leHvtR vtnvt cnaeK, vt 3aTeM cocpe,qorol./bTecb 
Ha CBOeM KOHTaKTe c 3TOiit o6naCTblO. Y6e,qvtrecb, 
l./TO Bbl 3a,qeiitersyere cnoiit pacwvtpeHvtR KBa,qpvtLjenca. 
Ecnvt saw KnvteHT vtCnb1Tb1Baer oerpyio 6onb, B03MO>KHO, 
Bbl HaXOAvtTeCb rny6>Ke, B paiitoHe Ha,QKOCTHl'ILjbl. 

KoneHo vi 6e.a.po 

TepaJibHOH MbIWU, MblWe'IHbie BOJIOKHa KO

TOpbIX HaTSifl1Ba10T ee C KOCbIX yrnoB. 

Coe.u11H11B KOH'll1KH naJibUeB Ha.u KOJie

HOM, 11 norp~asicb Ha ypoBeHb KBa.up11uen

ca, 11 3aTeM nonpOCl1B KJil1eHTa MellJleHHO 

cr116aTb 11 pa3r116aTb KOJieHO, Bbl CMO)l(eTe 

nO'IYBCTBOBaTb, KaK 3Tl1 pa3Hble CTOpOHbl 

CBSI3aHbl .upyr c .upyroM. KaKaSI CTOpOHa cno

co6Ha no11ttocTb10 oTKpbITbCSI? B 'leM pa3-

1111q11si ( ec1111 TaKOBbie 11Me10TCSI) B Ka'leCTBe 

TKaHeti BOKpyr KOJieHa? 

qame Bcero 11aTepaJibHaSI cTopotta 6y.ueT 

Hy)l(llaTbCSI B OT.UeJibHOM BHHMaHHH, 'IT06bI 

pa3.ue1111Tb BOJIOKHa 113-3a Toro, 'ITO lllMPOKaSI 

MellMaJibHaSI MblWUa Mettee aKTHBHa BnJIOTb 

.uo noc11e.utt11x .uecSITH rpa.uycoB pa3rn6aHMSI 

KOJieHa (HCKJIIO'leHHeM 6YllYT Be11oc11ne.u11-

CTbl H <f>YT60JII1CTbl) . lfro6bI BblCB060lll1Tb 

11106y10 orpaHH'leHHYIO TKaHb, npOCTO c<t>o

KYCHpyHTe CBOe .uaBJieH11e Ha 3TOH 0611aCTI1 

no Mepe Toro, KaK KJIHeHT cr116aeT cBoe Ko-

11etto, np11no.uH11MaSI ero Ha lllOHM HJIH OKOJIO 

Toro OT CTOJia. qyTb BbIWe - H TKaHb HaTSI

HeTCSI CJIHWKOM CHJibHO H OT6pOCHT Bae. 

llttc6aJiaHC, BepOSITHO, 6y.ueT 6011ee Bbipa

)l(eHHbIM Hall KOJieHOM, oco6eHHO no OTHO

weHl110 K MbIWe'IHO-CyxO)l(l1JibHOMY coe

llHHeHl110, H MO)l(eT 6bITb npopa6ornH npH 

nOMOIUH cycTaBOB BaWHX naJibUeB HJIH .ua)l(e 

JIOKTSI, ec1111 3TO He06XOlll1MO. 

ryc1.1HaS1 .flanKa 

6y.uyq11 o6JiaCTb10 TpOHHOro np11Kpen11eHl1SI 

llJISI nopTHIDKHOH, TOHKOH H no11ycyxO)l(HJib

HOH MbIWU, ryCHHaSI 11anKa MO)l(eT CTaTb 

BeCbMa orpattw-1ettHot1 . Ee MO)f(HO ttatiTH 

Hl1)1(e H MellHaJibHO OTHOCHTeJibHO 6yrpH

CTOCTl1 60JibWe6epuoBOH KOCTH. OoJIO)l(HB 

KJil1eHTa Ha cn11Hy, norpy311TeCb KOH'IHKaMl1 

naJibUeB B 3TY TKaHb 11 nonpOCHTe ero Mell

JieHHO cr116aTb KOJieHO B CTOpOHY noTOJIKa, 

OTpbIBaSI OT CTOJia Ha napy caHTl1MeTpOB. Bbl 

MO)l(eTe npOCTO nO.UHSITb TKaHb BBepx 11JIH 

HeMHOro pacnpe.ueJIHTb ee , pa3belll1HSISI CBOH 

IlaJibUbl, noKa KJIHeHT BbinOJIHSieT llBH)l(eH11e . .. 



<I>aci..jvtanbHbltit penvt3 ,ll,f1R crpyKTypHoro 6anaHca 

Puc. 5. 12. Jl1cnonb3Yi1Te KOH'l111K111 nanbl..jeB, 'IT06b1 JaxsaTlllTb o6nacrb ryc111Hoi1nanK1111110T.qen111Tb ee OT Hlll)l(ene)l(a~e,;;, 
Ha,QKOCTHlllL.jbl Ill OKpy)l(alO~lllX TKaHei1. BoKpyr Me.q111anbHOi1 cropOHbl cycrasa TKaHb AOn>KHa 6b/Tb AOCTaTO'IHO cso6o.qHoi1, 
'IT06bl nerKO np111nO,QHRTbCR OT KOCTlll . 

1..J.yrb Bblllle Mecrn np11Kperuiemrn Bbl MO)l(eTe 

pa60TaTb c nO.UH.RTHeM H OT.UeJieHHeM cyxo

)l(HJIHH OT HH)l(eJie)l(a!lleti TKaHH. 1I.mI 3T0f0 

.UBH)l(eHH.R Bbl MO)l(eTe nepeJIO)l(MTb KJIHeHTa 

Ha 6oK, TaK, l.fT06b1 BepxHee 6e.upo 6bIJIO co

rttyro 11 Jie)l(aJIO Ha poJie, noKa Bbl pa6oTaeTe 

C Me.UHaJibHOH CTOpOHOH fOJieHH. nonpOCHTe 

KJIHeHTa CHOBa cr116aTb KOJieHO, HO Ha 3TOT 

pa3 11cnoJib3ytiTe JaxBaT naJibUaMH Hano.uo-

611e lllHCTUOB, l.fT06bl OCB060.UMTb TKaHb. 

KeaAp1t11.tenc (n<l>Jl) 

Ilonepel.fHblH cpe3 6e.upa (PHc. 5 . 13a) HJIJIIO

CTpHpyeT rny611Hy H OCHOBHYIO Macey KBa

.up11uenca. Ka)l(.Qa.R 113 Tpex w11poK11x Mb1wu 

CnepeA111 

np111BOAR~111e 
MblWl.lbl 

Puc. 5.13a. nonepe'1Hbli1 cpe3 MblWL.j 6e.qpa. 

~~jE~~~~~~~2~-:;;::----npRMaR MblWl.la 6eApa 

; ~~~~~~~~~~~~~~~-~,- W111poKaR MeAl!laflbHaR 
::_ Mb1w1.1a 6eApa 

W111poKaR narepanbHaR 
,,.,_._. ___ Mb1w1.1a 6eApa 

W111poKaR 
_,,...~--r-t--.o1------,-- npoMe>Kyro4HaR 

Mb1w1.1a 6eApa 

~~-;;:::.~rrr--::r"---+j"l\'-ftT----.;- 6eApeHHaR KOCTb 

-



np11Kpernrn:eTCH K 6e.upeHHOti KOCTl1, '-IT06bI 

OCTaBl1Tb wepoxoBaTylO Jll1Hl1IO llJIH np11Kpe

nJieHHH np11BO.IlHW11X MbIWU H KOPOTKOti ro

JIOBKl1 6ttuenca 6e.upa. 

HcnoJib30BaH11e BpaweH11H MO)l(eT cTaTb no

JieJHoti a.JlbTepHaTl1BOti TeXHHKH npHMOro 

C)l(aT11H llJIH paJorpeBa, no.uroTOBKH 11 oueHKH 

rny6HHHbIX acneKTOB. OrpaHWibTe noBepx

HOCTHbie TKaHl1 6e.upa CBOl1M JaXBaTOM, noKa 

KJitteHT BpawaeT 6e.upo, H Bbl no'-l)'BcrnyeTe 

(HJIH He nO'-l)'BCTByeTe) M06HJIH3aU1110 OT rny-

60KOti TKaHl1 Hap~ K 6oJiee noaepXHOCTHOti. 

lfro6bI cnpaBHTbCH c OCHOBHOti Maccoti 

OCTa.JlbHOro KBMpttuenca, norpe6yioTCH 60-

Jiee CHJibHbie HHCTpyMeHTbI. MbI B nepayio 

O'-Iepe.ub peKOMeH.IlYeM HCnOJib30BaTb npe.u

nJiel.Jbe , KOHUeHTpHPYH CBOe .uaBJieH11e B Ha

npaBJieHHH npOKCHMa.JlbHOti TpeTH Barneti 

JIOKTeBOti KOCTH , HO Bbl MO)l(eTe H3MeHl1TbJIH-

Puc. 5. 13 6,B. Jllcnonb3yiirre nRTKY KUCTU, l./T06bl 3a,o.eiirCTBOB8Tb 
noBepxHOCTHyio TKaHb, u 'lepe,o.yiirre nporuBonono>KHoe 
ropu30HTanbHOe 3a1..4enneHue TKaHu, noKa 1umeHT 
noBopa'luBaer Hory ro BneBo, ro BnpaBo. 

Puc. 5. 14. KaK TOflbKO TK8Hb BOKpyr pacwupeHUR KBa,o.pu1..4enc. 
BbteBo6o>K,D.eHa u c6anaHcupoBaHa, Bbl MO>Kere npo,o.on>KUTb 
,o.Bu>KeHue no 6e,o.py BBepx, ucnonb3YR 6onee cunbHbliir 
uHcrpyMeHT. 8bteBo6o>K,D.aR KBa,o.pu1..4enc npu noMOU(U 
npe,o.nnel./bR unu OTKpb1TOro KynaKa, Bbl CMO>KeTe OXBaTUTb 
6onee o6wupHylO 30HY, HO Bbl MO>KeTe cocpe,O.OTOl./UTbCR 
u Ha or,o.enbHblX acneKrax, HaKnOHRR unu MeHRR pa6ol./yio 
pyKy, l./T06b1 3a,o.eiircrB0BaTb npRMyio, wupOKYIO Me,o.uanbHYIO 
unu wupOKYIO narepanbHYIO MblWl..lbl 6e,o.pa. CpaBHure 
pucyHKU 5. 13 u 5. 14, l./T06bl YBU,O.eTb, KaK MO>KHO noMeHRTb 
nono>KeHue rena, 'IT06b1 o6ner'IUTb ,o.ocryn K Me,o.uanbHblM 
u narepanbHblM TKaHRM. 

-



(])acuvtanbHb1t::r penm .£lflR crpyi<rypHoro 6anaHca 

HHIO aKueHTa, noBepHya npe11fllle'-lbe (3a c'-lfa 

nomunm1 HJIH onycKaHH.H Bawero Jan.HCTb.H), 

'-IT06bl HanpaBHTb B03.IleHCTBHe no ueHTpy, 

Me.IlHaJlbHO HJIH JiaTepa.rrbHO no 6e11py. 

EcJIH Bbl o6Hap}')KHTe JIHHHIO oco6eHHoro 

HanpmKeHH.H HJIH orpaHH'-leHH.H, Torna MO)l(

HO BOCnOJib30BaTbC.H 6onee '-IYTKHM OTKpbl

TblM KYJiaKoM; llJI.H npopa6oTirn: H30JIHpo

BaHHblX o6naCTel1: no11ol111YT 11a)l(e cycrnBbl 

BalllHX na.rrbUeB. 

He 3a6y11bTe nonpocHTb Bawero KJIHeH

Ta nO.IlHHMaTb H onycKaTb KOJieHO, noKa Bbl 

npoxo11HTe '-lepe3 nepe.UHHe MbilllUbl 6e.upa; 

ero .IlBH)l(eHHe .HBJI.HeTC.H Ba)l(HbJM 3JieMeHTOM 

3cpcpeKTHBHOCTH 3TOH TeXHHKH. 

KaK }')Ke ynoMHHaJIOCb paHee, cyxo)l(HJIHe 

np.HMOH MbllllUbl 6e.upa '-laCTO pa311BaHBaeT

C.H B MeCTe npOKCHMaJlbHOro npHKpenJieHH.H, 

O.IlHa '-laCTb KOTOporo npOXO.IlHT K HH)l(HeH 

nepe.uHeH nO.IlB3110lllHOH OCTH (AIIS), a 11py

ra.H BnJieTaeTC.H B ry6yrn306e11peHHoro cycrn

Ba. 0cBo6o)l(lleHHe 3Toro cyxO)l(HJIH.H MO)l(eT 

nOMO'-lb B OTKpblTHH nepe.uHeH '-laCTH 3TOro 

cycTaBa H B ocna6neHHH naTTepHa nepe11-

Hero HaKJioHa Ta3a. lfro6b1 HawynaTb cyxo-

PVIC. 5. 15. Haiit,QVITe Bna,QVIHY Me>KAy HanpRraTeneM WVlpOKOM 
cpacL.jVIVI 6e;:ipa VI nopTHRJKHOiit MblWL.jeiit 'IYTb HVIJKe nepe;:iHeiit 
BepxHeiit no,QB3.QOWHOiit OCTVI (ASIS). '-IT06bl onpe;:ienVITb MeCTO

nonoJKeHVle cyxo>KVlflVIR npRMoiit MblWLlbl 6e;:ipa, no6peH•-mTe 
(KaK Ha rnTape) TKaHVI OT Me.QVlanbHOiit K naTepanbHoiit cropoHe, 

VI Bbl HauiynaeTe TOHKOe BOflOKHVICTOe cyxoJKVlflVle. '-IT06bl 
npoBepVITb, npaBVlflbHO nVI Bbl ero onpe;:ienV1nV1, nonpocV1Te 

KnVleHTa no,QHRTb HOry - cyXOJKVlflVle ,QOflJKHO HanpR'lbCR 
npVI crn6aHV1V1 6e;:ipa. 3a;:ieiitcrByiitTe TKaHb BHVIJ no Mepe 

Toro, KaK KnVleHT Me.QneHHO YBO,QVIT Td3 B 3d,QHVIM HdKflOH. 

)l(HJIHe , norpy3HTe CBOH naJibUbl B npoMe~

TOK Me)l(lly Hanp.HraTeJieM lllHpOKOH cpaCUHH 

6e.upa H nopTH.H)l(HOH MbllllUeH. Bbl MO)l(eTe 

HaHTH 3TY Bna.UHHy, nonpOCHB KJIHeHTa Bpa

waTb 6e11po BOBHYTPb, JacrnBJI.H.H Hanp.Hra

TeJib lllHPOKOH cpaCUHH 6e.upa COKpawaTbC.H, 

H 3aTeM noJIO)l(HB CBOH naJibUbl Me.IlHaJlbHO 

OTHOCHTeJibHO Hero. EcnH Bbl nepecTynHTe 

'-lepe3 Hero HJIH nonpocHTe KJIHeHTa npHno11-

H.HTb HOry, Bbl no'-lyBCTByeTe TOHKOe, BOJIOK

HHCTOe cyxO)l(HJIHe. 

3axBaTHTe 3TY TKaHb KOH'-IHKaMM naJihUeB 

H HanpaBbTe CBOe 11aBJieHHe BHH3 H OT Ta3a, 

nonpoCHB KJIHeHTa yBeCTM Ta3 B 3a.I1HHH Ha

KJIOH (HJIH «ITOll)l(aTb XBOCT» ). 

npe)l(lle '-leM pa60TaTb C 6plOlllKaMH MbllllU, 

MO)l(eT OKa3aTbC.H ITOJie3HblM OCB060.IlHTb 

xaMcTpHHrn OT JII06oro llpe3MepHoro Hanp.H

)l(eHH.H nYTeM HHrn6HpOBaHH.H npOKCHMaJib

HOro cyxo)l(HJIH.H. HcrrOJib3YH JIOKOTb PYKH 

( 

PVlc. 5.16. OcB06ot1V1Te cyxo>KV1nV1e xaMcrpV1HroB, cHa'lana 

npVIMeHVIB KOMnpeCCVllO VI no,QOJKAdB paccna6neHVIR, 
a JaTeM nOMOrVITe O'IVICTVITb TKdHb OT ce;:ianV11J4HOro 6yrpa, 
nepeMeCTVIB CBOe nne'IO BblWe TO'IKVI KOHTdKTa, noKa Bbl 

coxpaHReTe c/lV1Kca1..1V110 TKaHeiit cyxoJKVlflVIR . .. 



y TeJia (T. e. PYKl1, KOTopaH 6JimKe K TeJiy), 

B03.LleHCTBYHTe Ha cyxmKl1Jil1e, CHaY.aJia npo

CTO nyreM KOMnpeCCl111. IlO.Ll0)1(.Lll1Te, noKa 

OHO OCB060.Lll1TCH 11J111 paccJia611TCH, 11 JaTeM, 

.LlBl1raH nJieY.O BBepx, 11CnOJib3YHTe JIOKOTb, 

Y.T06bI BbITHHYTb TKaHb BHl13, OY.11IUaH MeCTO 

np11KpenJieH11H, cnoco6cTBYH oY.eHb cneu11-

<P11Y.ecK0My pacKpbITl1IO 11CXO.LlHOH TOY.Kl1 

3TOH w11pOKO 11cnOJibJyeMOH rpynnbI MbIWU. 

XaMcTp11Hrn MO)f(HO Y.LlJ111Hl1Tb, 11cnoJib3YH 

TY )f(e TeXHl1KY, ':I.TO 11 .LlJlH KBa11p11uenca. Ilp11 

pa6oTe BBepx 11J111 BHl13 no 6e11py, MO)f(eT 

6hITb JierY.e 11cnoJibJOBaTb BHewH11i1 KYJiaK 

np11MeH11TeJibHO K 611uency 6e11pa (JiaTepaJib

HaH CTOpOHa) 11 npemmeY.bH «PYKH y TeJia» -

.LlJ151 Me.Ll11aJlbHbIX xaMCTp11HfOB, nOCKOJibKY 

3TO o6JierY.aeT MexaHl1KY TeJia. llBl1)f(eH11e 

KJil1eHTa B 3TOM CJiyqae MO)f(eT JaKJIIOY.aTbCH 

B npOCTOM 11aBJieH1111 KOJieHOM B CTOJI , ':I.TO 

BOBJieY.eT B pa6oTy KBa11p11uencb1 11 crn6aTe

Jil1 6e11pa. 

P111c. 5. 17. npe.anne'lbe - none3Hbllir 111HcrpyMeHT 
,anR ao3,aeikra111R Ha 3a,aH1010 'laCTb Hor111. lfa!l4e acero 
TKaHb 3a,aelircrayerCR BHlll3 a.aonb 3a,aHelir 'lacr111 rena, 
'IT06b1 noMO'lb 111cnpaa111Tb 061l41111ir narrepH. 

KoneHo 11 6e.apo 

P111c. 5. 18. 6onee cne~111¢1114ecKoe paCTR>KeH111e xaMcrp111Hroa 
MO>KeT 6b1Tb .aocr111rHyro nyreM paccna6neH111R TKaH111 
np111 cr1116aH111111 KoneHa, ¢111Kca~111111 n106olir HaTRHyrolir 
111n111 orpaH111'leHHolir TKaH111, 111 3aTeM pa3r1116aH111111 KoneHa 
aKTlllBHO 111n111 naccl!IBHO. 

ooJiee aKTl1BHoe 11B11)f(eH11e MO)f(eT cocTo

HTb 113 cr116aHl15i roJieHl1 KJil1eHTa B KOJieHe 

11 B03.LleHCTBl111 Ha TKaHb, B TO BpeMH KaK 

KJil1eHT 6y11eT Me.LlJleHHO Y.LlJ111HHTb Hory, B03-

BpamaH CTOny Ha KYWeTKY. 3To MO)f(HO Bbl

noJIHHTb KaK aKTl1BHO, Koma KJil1eHT npOTl1-

BO.LleHCTByeT CHJie TIDKeCTl1, TaK 11 naCCl1BHO, 

Koma Bbl n01l.Llep)f(11BaeTe HOry BO BpeMH ee 

Me.LlJleHHOro B03BpameHl1H Ha CTOJI . 

MHorne TepaneBTbI Ja6brna10T o cnoco6Ho

cT11 KOJieHa BpamaTbCH, 6y11yq11 B crn6aH1111 . 

B JHaY.11TeJibHOH cTeneH11 3TO KOHTpoJI11py

eTcH npOTl1BOnOJIO)f(HbIM 11eHCTBl1eM xaMC

TPl1HfOB. fi11uenc 6e11pa 6y11eT JiaTepaJibHO 

THHYTb MaJI06epuoByIO, a 3HaY.11T 11 60JibWe-

6epuoByIO KOCTl1 B JiaTepaJibHOe BpameH11e. 

.LlBe «TIOJIYMbIWUbl» noTHHYT roJieHb Me1111-

aJibHO. Hx cnoco6HocTb c11eJiaTb 3TO 6y11eT 

-



<t>ac411anbHb1i:i pen113 .ami crpyKTypHoro 6anaHca 

3aBHCeTb OT CB060.llbl COOTBeTCTBYIOlllHX 

HM 3nHMH3HeB, KOTOpble BCTpe11a10TC5I npyr 

c npyroM B cpe11HeH TpeTH 33.llHeH '-laCTH 6e-

11pa. 3TH «MeWKH» .llOJDKHbl 6b1Tb cnoco6Hbl 

CKOJib3HTb He3aBHCHMO npyr OT npyra, HO 11a

CTO OKa3bIBalOTC51 CKJieeHHblMH H MoryT 6b1Tb 

HCTO'-IHHKOM MHOro'-IHCJieHHblX ne<t>opMaUHH 

xaMCTPHHroB. 

CHa11aJia o6yqttTe KJIHeHTa Heo6xo11HMOMY 

llBH)f(eHHIO. c COrHYTbIM KOJieHOM, nonpo

CHTe ero apawaTb HoroH: Me.llHaJibHO H JiaTe

paJibHO. Y6e11HTeCb, '-ITO OH apawaeT aceH: ro-

Puc. 5. 19. KnueHT apa1J.1aer Horoi::r, noKa Bbl norpy>Kaerecb 
nanb~aMu 11 OTKpb1aaere Me>KMbtWe'IHYIO neperopo,qKy 
Me>KAy Me,quanbHbJM"1 11 narepanbHb1M11 xaMcrp11HraM11. 

JieHblO, a He npOCTO pa3MaXHBaeT CTonaMH H3 

CTOpOHbl B CTOpOHy, KaK c11eJiaJIH 6bl MHOrHe. 

KaK TOJibKO OH BbIY'-IHJI .llBH)f(eHHe, norpy3H

Te CBOH naJibllbl B neperopO.llKY Me)f(1J.y Me

llHaJibHblM 11 JiaTepaJibHblM xaMCTPl1HraMH. 

KoHTaKT .llOJI)f(eH 6bITb M51rKHM; Bbl CJIOBHO 

BnJibIBaeTe naJibUaMl1 B TO, '-ITO 110JI)f(H0 npe11-

CTaBJI5ITb co6oH: OTHOCl1TeJibHO OTKpblTYIO 

1I.OJil1Hy. EcJI11 Bbl B npaBHJibHOM MecTe, TO 

no11yacrnyeTe 11epe11y10w11ec51 coKpawemrn, 

KOTOpbie np0113BO.lll1T KJil1eHT, noaopa1111Ba5I 

roJieHb BHYTPb 11 Hap~ JII06oH: CTOpOHOH 

Ball111x naJibUeB no Mepe Toro, KaK 0H11 no

rp~a10Trn. TaM rne TKaHb Ka)f(eTrn orpa

H1111eHHoH:, Bbl MO)f(eTe npl13BaTb ee CHOBa 

OTKpblTbC51, HCnOJib3Y51 KaK Me.llHaJibHOe/Jia

TepaJibHOe 803.lleHCTBl1e, TaK 11 B03.lleHCTBHe 

BBepx/BHl13. 0CHOBHOH o6JiaCTblO 1I.Jl51 TaKOH 

npopa6oTKl1 6y11eT cpe11HH5I TpeTb 6e11pa, rne 

xaMCTpl1Hfl1 o6513aTeJibHO OT.lleJI51TC51, '-IT06bl 

HanpaBl1TbC51 K 11X COOTBeTCTBYIOllll1M Me

CTaM np11KpenJieHl15I no o6e CTOpOHbl HOfl1 

B 1111CT3JlbHOH TpeTl1, 11 3aKOHHO coe1111H5ITC5I, 

'-IT06bI CcPOPMl1pOBaTb e1111Hoe cyxO)f(l1Jil1e, 

np11KpenJI5I10ll.leec51 K ce11aJI11IUHOMY 6yrpy 

B npoKC11MaJibHOH TpeTl1 . 

KopoTKaR ronoBKa 
6"11.-'enca 6eApa (n3n) 

Ilp11 MHOrHX npo6JieMax c KOJieHOM MO)f(eT 

OKa3aTbC51 Ba)f(HbIM npopa6oTaTb H BbICB0-

601111Tb 3TY '-laCTb JiaTepaJibHOro xaMCTPl1H

ra, noCKOJibKY OHa MO)f(eT y11ep)f(l18aTb ro

JieHb BO BHewHeM BpaweHl111, a B03M0)f(H0 

na)f(e 11 yqacTBOBaTb B nepepa3rn6aH1111 . 

D,ocTyn K HeH: MO)f(HO noJiyql1Tb, 11CnOJib3Y51 

naJibUbI no o6e cTopOHbI 6011ee noBepxHOCT

HbIX BOJIOKOH 1I.Jll1HHOH roJIOBKl1, npHMepHO 

Ha 2-3 lllOHMa BbIWe KOJieHHOro cycrnBa, 

Koma KOJieHo cornyTo. norpy3HTecb rny6o

Ko B 3TH noaepXHOCTHbie BOJIOKHa 1I.J111HHOH 

roJIOBKl1 11 3aTeM Ha11aB11Te OT CBOeH: rpy11H, 

'-IT06bI CBeCTH naJibllbl BMeCTe, cPHKC11py51 

6011ee rny60Ky10 ceKUHIO 611uenca 6e11pa 

6JIH)f(e K 6e11peHHOH KOCTH. flonpOCl1Te 

KJil1eHTa MellJieHHO onycKaTb HOry Ha CTOJI 

no Mepe Toro, KaK Bbl 803.lleHCTByeTe Ha TKa

Hl1 BBepx. 

-



Puc. 5.20. Coe,quHurecb c rny6oKo,;:, TKdHblO no o6e cropoHbl 
or ,qucranbHOro cyxo>KMnMR 6m1enca 6e,qpa, 3a</JMKrnpy,;:,re 
ee no HanpasneHMIO ssepx 11 coxpaHR,;:,re sawy CBR3b, 
noKa KnMeHT Me,qneHHO pa3rn6aer KoneHo. 

3Ty TeXHHKY MO)!(HO BbinOJIH51Tb, B03.Ueti:

CTBY51 Ha TKaHH KaK BBepx, TaK H BHH3, no

CKOJibKY 3TO H30JIHpyeT OCB060)!(.QeHHe o.u

HOfO H3 KOHUOB Mbllllllbl. 

Oceo60>1<AaR LllKpOHO>KHYIO 
Ill noAKOfleHHYIO MblWU,bl (n311) 

TKaHb, nepeceKa10ma51 Ja.UHIOIO Y:aCTb KOJie

Ha, MO)!(eT co.uep)!(aTb B ce6e MHOfO'-IHCJieH

Hble .UHC6aJiaHCbl, H Y:aCTO C'-IHTaeTC51 «Onac-

KoneHo vt 6e,D,po 

HbIM» MeCTOM H3-3a 6JIH30CTH cocy.uoa, 

npoXO.U51lllHX y:epe3 nO.UKOJieHHOe npocTpaH

CTBO. 3Toro MO)!(HO H36e)!(aTb, ecJIH o6epHYTb 

ITaJibUbl BOKpyr .UHCTaJibHOfO cyxmKHJIH51, co

xpamrn KOHTaKT B CTOpoHe OT ueHTpa 3a.UHeti: 

Y:aCTH cycTaaa. Kor.ua Bbl norpy)!(aeTeCb B 3TO 

npocTpaHCTBO npH COfHYTOM KOJieHe, Bbl MO

)!(eTe .uo6paTbC51 .uo 3a.UHeti: Y:aCTH MbIIUeJIKa 

6e.upeHHOH KOCTlI H 3acPHKCHPOBaTbC51 Ha 

npoKCHMaJibHOM npHKpenJieHHH HKPOHO)!(

HOH Mbllllllbl H TKaHH, OKpy)!(aIOIUeH Kancy

JIY cycrnBa C3a.UH. TKaHb MO)!(HO OCB060.UHTb 

no Mepe Toro, KaK KJIHeHT Me.QJieHHO pa3rH-

6aeT CBOe KOJieHO, B03MO)l(H0 .uo6aamrn HeM

HOfO TblJibHOfO cr116aHH5I B roJieHOCTOITe, 

'-IT06bl eme 60Jibllle pacrnHyTb HKpOHO)!(HYIO 

MblWUy. 

3Ty TeXHHKY CJie.uyeT BbIITOJIH51Tb c OC06blM 

BHHMaHHeM H aKK)'paTHOCTblO. OonpOCHTe 

KJIHeHTa C006IUHTb BaM, eCJIH OH noY:yBCT

syeT KaKoe-JI1160 JaIUeMJieHHe Hepsa, TaK 

KaK Bbl 6y.ueTe pa60TaTb 6JIH3KO K 60Jibllle-

6epuosoMy ttepsy, H C)!(aTHe HJIH pacrn)!(e

HHe OKpy)!(aIOIUeH TKaHH MOryT Ja.ueTb ero. 

Jlyy:wHM cnoco6oM H36e)!(aTb no.uo6Horo 

3ameMJieHH5I 6y.ueT «ITPHXBaTbIBaTb KO~ 

c co6oti:» no Mepe Toro, KaK Bbl 06opaY:11sa

eTe ITaJibUbl BOKpyr nO.UKOJieHHOro cyxO)!(H

JIH51, H y6e)!(.QaTbC51, '-ITO BO speM51 BbinOJI

HeHH51 3TOH TeXHHKH Bbl He paCT51fHBaeTe 

KO~ Me)!(.Qy BalllHMH KOH'-IHKaMH ITaJibUeB. 

0mymeHH51 )l()!(ett11e HJIH Hepstta51 6oJib 

y KJIHeHTa 6y.uyT .QJI51 sac 3HaKOM .QJI51 Toro, 

'-IT06bl BblHTH H Ha'-laTb 3aHOBO c MeHblllHM 

HaT51)1(eHHeM KO)!(H. 

Kor.ua KJIHeHT pa3r116aeT KOJieHo, yc11JI11sa-

10IUeec51 HaT51)!(eHHe TKaHH 6y.ueT BblTaJIKH

BaTb saw11 naJibUbl Hap~. Kor.ua 3TO npo-

11cxo.u11T, Bbl MO)!(eTe Ja.ueti:CTBOBaTb <PacUHIO 

ITO.UKOJieHHblX cyxO)!(HJIHH JiaTepaJibHO, ITOKa 

BalllH naJibUbl npOXO.U51T no o6e CTOpOHbl 

cycTasa. 

OpH Me.UHaJibHO nosepHyToti: 6oJibwe6ep

uosoti: KOCTH MO)!(eT 6bITb noJie3HblM npo

pa6oTaTb no.UKOJieHHYIO MbllllUY 113 Toro )Ke 

ITOJIO)!(eHH51. 3acl:>HKCHpyti:Te .UHCTaJibHOe 

-



<Daclj11anbHbti1 pen113 ,D,.!7R crpyKrypHoro 6anaHca 

Pfllc. 5.21. Vlcnonb3yiirTe cyXO)l(fllfl/llR xaMCTpfllHrOB, 'ff06bi HanpaB/llTb nanbLjbl K 3a,l1Heiir 'laCT/11 Mbt1J4enKOB 6e,llpeHHOJir KOCT/11. 

3axsaT/llTe HeMHOro npOB/llCa/01J4eiir KO)l(/11 Me,ll/llanbHO no Mepe Toro, KaK Bbl BXO,ll/llTe 8 npoCTpaHCTBO, 'IT06bl M/llH/llM/113/llPOBaTb 

HaTR)l(eHflle 8 o6naCTfll no,ll KoneHOM. 803,lleiirCTByiirTe BBepx Ha npfllKpenneHflle fllKPOHO)l(HOJir Mb/WLjbl fll, noKa IU1/lleHT Me,llneHHO 

pa3rfll6aeT KoneHo /II HaTRrfllBaer TKaHb, pa6oraiirTe Ha,ll xaMCTpfllHraM/11. 

npHKpenJieHHe lJYTb HH)l(e JIHHHJ.1 KOJieH

HOro cycTaBa J.1 YCHJibTe CBOH KOHTaKT npH 

noMOlllH nanbues Ha Ja.rrneti qacTH 6oJib

we6epuosoi1 KOCTH (3TO 6y11.eT pyKa, pa6o

TaJOlllaH c MeD.HaJibHOH cTopottoti KOJietta, 

P11c. 5.216). Ha HalJMbHOH crn11.1111 paJrn-

6aHHH KOJieHa Bbl TaK)l(e MO)l(eTe nonpOCHTb 

KJIHeHTa nosepttyTb roJieHb JiaTepaJibHO 11.JlH 

yc11JieHHH pacTH)l(eHHH. KottelJHOCTb 6y-

11.eT ecTeCTBeHHbIM o6pa30M B03BpalUaTbCH 

B ttei1TpMbHoe noJIO)l(ett11e no Mepe paJrn-

6aHHH. 

4TeH11e Tena: 
npoAB"1HYTblH ypoeeHb 
CJIO)l(HO npo11.BHHYfbCH B lfreHHH KOJietta , 

He paccMoTpes noJIO)l(ett11e 6e11.ep 11 TaJa, 

noCKOJibKY KOJieHO CHJibHO 3aBHCHT KaK OT 

MexaHHKJ.1 CTOCTbl , TaK J.1 OT MexaHHKJ.1 Ta30-

6e11.peHHOro cycrnsa. TeM He Mettee, o6lllee 

npe11.cTaBJieH11e o HanpasJieHHH 11 HaMepe

HHH Mbl MO)l(eM CTOJI)'l.JHTb, ellle pa3 nOCMO

TpeB Ha MOD.eJib 6 . 

nocMOTPHTe Ha P11c. 5.22 a, 6, B, r. 

-



Piiie. 5.22 a-r. 8/llA MOAefl/11 6 cnepeA/11, C3dA/ll /II c6oKy. 

I) Ouemrnasi B1111 c6oKy, KaK 6b1 Bbl onH

ca.rm ee KOJieHH? KaKHe TeXHHKH H HLleH 

HJ rnaBbl npo «ApKH H foJieHH», Hapsi.ay 

c .upyrHMH, nepe4HCJieHHblMH JLleCb, MO

ryT OKaJaTbCSI noJieJHblMH, 4T06bl yJiyq

WHTb HX? 

2) Mo)l(eTe JIH Bbl COOTHeCTH noJIO)l(eHHe 

KOJieHeH MOLleJIH 6 c LlPYTHMH 4aCTSIMH 

ee TeJia? ECJIH .aa, TO c KaKHMH, H B 4eM 

MO)l(eT 6b1Tb npH4HHa, HJIH «.apai1Bep», 

no.ao6Horo naTTepHa? 

3) KaK 6b1 Bbl onHcaJIH KOJieHH npH BHLle 

cnepe.aH H CJa.aH? EcTb JIH OTHOCHTeJibHaH 

pOTaUHSI Me)l(Lly 60JibWe6epuoBOH H 6e.a

peHHOH KOCTSIMH? EcJIH .aa, TO c KaKHMH 

TKaHSIMH Bbl 6bl nopa60TaJIH? 

4) EcTb JIH o.aHocycrnsHasi JIOKaJibttasi MblW

ua, KOTOpaSI CBSIJbIBaeT LlBa npeBaJIHPYIO

WHX naTTepHa, KOTOpble Mbl Ha6JIIO.UaeT 

npH BH.ae c60KY H cnepe.aH? 

KoneHo 11 6e.a.po 

AHam.13 npoAB111HYTOro 4TeHli1SI Tena 

0TBeTbl Ha BODpOCbl 1 H 2. llsa BHLla Ha

wei1 Mo.aeJIH c6oKY noKaJbIBaIOT ee CKJIOH

HOCTb K «nepepaJOfHYTblM KOJieHSIM», KaK 

BHLlHO HJ npe.UblLlYIUeH rnaBbl. B HeH Mbl 

onHCaJIH 3TH BJaHMOOTHOWeHHSI KaK Ja.a

HHH HaKJIOH 60JibWe6epuoBblX KOCTeH OT

HOCHTeJibHO CTOn H nepe.UHHH HaKJIOH 

6e.apeHHblX KOCTeH OTHOCHTeJibHO 60JibWe-

6epuoBblX KOCTeH. 

llJISI OCJia6JieHHSI .aeHCTBHSI 3TOro naTTep

Ha noTpe6yeTCH pacKpbITHe no.aowseHHOH 

TKaHH H TKaHeH no.aowBeHHblX crH6aTe

JieH, OLlHaKO Mbl TaK)l(e LlOJI)l(Hbl nopa6oTaTb 

c Ja.aHeH 4aCTblO KOJieHa, 4T06bl OTLleJIHTb 

TKaHb nOLlKOJieHHOH MblWUbl. Korna ee KO

JieHH Ha.aaBJIHBaIOT Ha TKaHb, nepeceKaIO

lllYIO Ja.UHIOIO 4aCTb KOJieHa, TKaHb MO)l(eT 

YLlJIHHHTbCSI, HO H CJIOH, KOTOpble LlOJI)l(Hbl 

6b1Tb OTLleJieHbl, MOryT HeMHOro CKJieHTbCSI 

HJ-3a HJMeHeHHH B apeOJISlpHOH TKaHH . 

.. 



Ct>acl.j1-1anbHbtt1 pen1-13 ,anR crpyKTypHoro 6anaHca 

MbI ttaxo1111M, t.ITO eJI011 TKatt11 t.iaeTo eTatto

B51Te51 6oJiee orpatt11t.ieHHhIM11 no Mepe Toro, 

KaK OHl1 npOXO.U51T BOKpyr HaJIO)l(eHHbIX 113-

r1160B, KaK 3TO npo11exo.u11T e 3a.uttel1 t.iaeTblO 

ee KOJieHa 11 MOfJIO 6bI npOl130HT11 e nepe.uttett 

t.iaeTblO rpy.uo-n0Hett11t.ittoro eoe.u11ttettl15I, r.ue 

MhI Bl1.lll1M 3a.utt11l1113r116 no3BOHOt.itt11Ka. Ha

np5I)l(ett11e, e03.UaBaeMoe BOKpyr Bbin)'K.IIOH 

eTOpOHbl 113rn6a, npOBOI!11pyeT KOMnpeee1110 

TKattett BHYTPh no ttanpaBJiett1110 K KOeT11. 

3rn KOMnpeee1151 MO)l(eT orpaHl1t.fl1Tb )1(1{[1-

KOeTHblH o6MeH 11 np11BeeT11 K ynJIOTHeHl1IO 

ape01rnpHOH TKaHl1 Me)l(.lly eJI051Ml1. 

Pa3rn6att11e no3BOHOt.itt11Ka 3Tol1 MO.UeJI11 

TeeHO eB513aHO e pa3rn6att11eM B 3a.Uttel1 t.Ia

eTl1 KOJieH - oeJia6Jiett11e O.UHOro noMO)l(eT 

11enpaBHTh .upyroe. 

0TBeTbl Ha BODpOCbl 3 H 4. np11 B3fJUUie 

enepe.u11 MhI MO)l(eM ysl1.lleTh JiaTepanhttoe 

BpameHHe 60JibWe6epuoBblX KOeTett OTHOeH

TeJibHO 6e.upetttthIX e o6eMX eTopott. Mb1 ~e 

ynOMl1HaJil1 3TO B npoWJIOH rnaBe, HO nOBTO

PHM ettoBa: Bee eB513aHO - JiaTepaJibHOe Bpa

mett11e ro11ett11 Be.ueT K eyn11ttau1111 eTon t.iepe3 

6011bwe6epuoBo-rnpattHhitt eyernB, .uel1eTBY-

10m11l1 no np11ttu11ny «w11n-na3». 

0THOWeHl151 Me)l(.lly 6e.upeHHOH 11 60JibWe-

6epuoBOH KOeTHMH, O.UHaKO, TaIOKe eB513aHbl 

e nOMOLUblO «BHHTOBOfO MexaHH3Ma», KO

TOpbIH B noJIO)l(eHl111 eT051 6y.ueT Me.Ul1aJibHO 

BpamaTh 6e.upetttty10 KOeTb noBepx 6oJib

we6epuoBol1. llo6aBJiett11e tte6011bworo 

er116att115I B KOJieHHX MO)l(eT aBTOMaTHt.IeeKM 

noMOt.fh 11enpaB11Tb 3aBepHYTOe noJio)l(ett11e 

KOJieH. Pa6orn e 3a.uttel1 t.iaeTblO KOJiettttoro 

eyeTaBa MO)l(eT 6bITb B.UBOHHe noJie3Ha ,UJI51 

oe11a6JieHl15I 11KpOHO)l(HOH Mblllillbl, a TaIOKe 

.llJ151 pa3.UeJieHH51 eJIOeB TKaHl1. 

811.ll enepe.u11 TaIOKe noKa3bIBaeT ttaKJIOHHYIO 

JIHHl1IO TKaHett nepe.uttett t.iaeTl1 KOJieHa - Jia

TepaJibHblH MbILUeJIOK 6e.upeHHOH KOeTl1 pae

noJIO)l(eH 6JIJ1)1(e K Me.Ul1aJibHOH eTopotte nJia

TO 60JibWe6epuoBOH KOeTH, t.feM 3TO tty)KHO. 

HaM 6hIJIO 6bI HHTepeetto 11ee11e.uoBaTb 3TY 

o6JiaeTb, pa60Ta51 e ryeHHOH JianKOH, B oeo-

6eHHOeTH e nopTHIDKHOH MbIWUett, 11 Ot.f11LUa51 

paew11pett11e KBa.up11uenea BBepx 11 ttap}')KY. 

Mb1 TaIOKe ynoMHHYJIH KOPOTKYIO roJIOBKY 

.UByrnaBOH Mblllillbl 6e.upa B Kat.ieeTBe t.iaeTO

ro Bl1HOBHl1Ka B03Hl1KHOBeH1151 naTTepHOB 

TaKoro T11na - Otta O.UHOBpeMeHHO T51HeT ro

JIOBKY MaJI06epuoBOH KOeTH Ha3a.u, enoeo6-

ernyH noeTypaJibHOMy pa3rn6aHHIO KOJieH, 

11 51BJIHeTe51 JiaTepaJibHbIM poTaTopoM roJieHl1. 

Mb1 peKoMett.uyeM TLUaTeJihtto 11eeJie.uoBaTb 

3TY TKaHh, t.fT06bI oeB060.u11Tb KOJieHO, eTony 

11, MhI tta.ueeMeH, oeymeeTBl1Th pa3r116att11e 

n03BOHOt.fHl1Ka. 

l 

! 
P11c. 5.23. HanpR>KeH11e TKaHl1 BOKpyr noCTORHHOro 113rn6a 
(Hanp11Mep, nepe,aHRR 'laCTb raJa B narrepHe nepe,aHero 
cMelljeH11R) coJ,aaer BHyrpeHHee c>Karne. CoxpaHReMbte no 
np11Bbl'IKe narrepHbl pa3a11aaior ynnorHeH11e B apeonRpHblX 
CflORX 113-Ja C>KaTl1R >K11.QKOCTl1 B pe3ynbrare KOMnpecc1111. 

Tpy.utto npe.ueTaBHTh, t.ITO Beero o.utta MhIW

ua MO)l(eT e03.UaTb 11 y.uep)l(HBaTb Beeb 3TOT 

naTTeptt, on11eatttthitt BhIWe. CTpyKTyp

ttaH ouettKa noMoraeT ttaM .ueJiaTb xopow11e 

npe.unoJIO)l(eHHH, HO OHH .UOJI)l(Hbl eonpOBO

)l(.llaThe51 cPYHKUHOHaJibHOH oueHKOH H/HJI11 

nanhnau11el1, t.IT06h1 .uel1eTB11TeJihHO enoeo6-

eTBOBaTb npaB11JibHOMY paee11e.u0Batt1110. TeM 

He Mettee, 3TO Ba:>KHbIH Bonpoe, KOTOpblH 

eTOHT 3a.uaTb eaMOMY ee6e, fJIH.U51 Ha KJIHeHTa 

( oeo6etttto, ee1111 y Bae Beero o.u11tt HJIH .uBa ee

attea e HHM), T. K. OH MO)l(eT enoeo6eTBOBaTb 

6oJiee KpeaTl1BHOMY no.uxo.uy np11 «eo3.uatt1111 

HeTOpHH» naTTeptta KJIHeHTa 11 HanpaBHTb 

Bae 11eeJie.UOBaTb Te 06JiaeT11, Ha KOTOpbie eaM 

KJil1eHT He yKa3aJI, on11eb1Ba5I eBOl1 601111. 

-
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3aAHRR eepXHRR nOAB3AOWHaR OCTb 

Puc. 6.1 . Bu,q c6oKy Ha Ta3o6e,qpeHHbtlir cyeraa. 

11.lla PoJibcP Ha3BaJia Ta3o6e.llpeHHbIH cycrna 

(T6C) «CyCTaBOM, onpe.lleJISIIOIUHM CHM

MeTpHIO», nOTOMY lffO B aepTHKaJlbHOM no

JIO)l(eHHH 1..JeJioaeKa T6C .llOJI)l(HbI , c O.llHOH 

cTopoHbI, 06ecne1..J11BaTb ycTOHl.:IHBOCTb ono

pbI .llJISI CT03BOHOl.JHHKa, pe6ep, nJiel.J H roJIO

Bbl , a c .llpyrotl: - .llBHraTbCSI B COOTBeTCTBHH 

c nOCTOSIHHO MeHSIIOIUHMHCSI CHJiaMH, HCXO

.llSIIUHMH OT CTOn H Hor BO BpeMSI noXO.llKH. 

T6C 1..JeJioBeKa no caoeMy cTpoeHHIO aHaJIO

r111..JeH .llPYfHM MJieKOnHTaIOIUHM, HO K HeMy 

npe.llbSIBJISIIOTCSI HCKJIIOl.JHTeJibHbie Tpe6o

BaHHSI . TaK, He6oJibwoe pa3JIH4He Me)l(.lly 

.llBYMSI TEC 1..JacTo TpaHcJI11pyeTCS1 ;m6o BHH3 

B Horn, JI1160 Haaepx, a Kopnyc. TaKHM o6pa-

30M, BOCCTaHOBJieHHe 6aJiaHca Me)l(.lly .llBYMSI 

wapOBH.llHbIMH cycrnBaMH SIBJISleTCSI Ba)l(HOH 

3a.llal.:letl: .llJISI MaHyaJihHOro Tepanearn, .lla)l(e 

eCJIH cymeCTBYIOIUHH CHMnTOM HaXO.llHTCSI 

BbIWe HJIH HH)l(e . 

CaM T6C no.llBep)l(eH CHJihHOMY H3Hocy, 

oco6eHHO Ha ero XpSIIUeBbIX noaepXHOCTSIX. 

KoJI111..JecTBO 3aMeH T6C KaK y CH.llSll.:IHX, 

TaK H y aKTHBHbIX nauHeHTOB CBH.lleTeJibCT

ayeT o TOM , HaCKOJibKO TPY.llHO nollllep)l(H-

---..~;,1;:=:-;--- 6onbwoi1 eepren 
•"-"~.... ----- no6KOBaR KOCTb 

ii.µ•..,,--,.=----- CeAamt~Ho-no6KoeaR eereb 

BaTb ero 3.llOPOBbe. nol.JeMy )Ke T6C He TaK 

.llOJifOBel.JHbl, KaK OCTaJlbHbie 1..JaCTH Hawero 

TeJia? 

3TOT cycTaB o6Jia.llaeT onpe.lleJieHHbIM KOJIH-

1..JeCTBOM CTeneHetl CB060.llbl - cr116aHHeM, 

pa3r116aHHeM, OTBe.lleHHeM, npHBe.lleHHeM , 

UHPKYM.llYKUHeH H BpameHHeM (pOTaUH

etl:), l.JTO n03BOJISleT JIIO.llSIM , «B3rpoM03.llHB

WHMCSI» Ha Hero, HCCTOJib30BaTb MHO)l(eCT

BO BapHaHTOB .llBH)l(eHHSI . np11 3TOM He TaK 

Ol.JeBH.llHO, l.JTO 3aKpyrneHHOCTb cycTaBa 3a

.llah HenpocTyIO 3a.llal.:ly .llJISI CTa6HJibHOCTH . 

lfro6bI BbinOJIHSITb 6a30Bble .llBH)l(eHml , Ta

KHe KaK CH.lleHHe, HJIH pa6oTa pyKaMH, HJIH 

pa3MaXHBaHHe 6HTOH, HaM He06XO.llHMO 

06ecne1..JHTb HaweMy rn)l(eJioMy TYJIOBHLUY 

ycTOHl.JHBOCTb, KOTOpaSI .llOJI)l(Ha nepe.llaTbCSI 

OT CKOJib3KOro wapHKa Ta306e.llpeHHOro cy

CTaBa BHH3 K CTOnaM. 

lfro6h1 06ecne1..JHTh Hae pa3Hoo6pa3HeM 

H npe.llOTBpaTHTb HapyrneHHSI HJIH He)l(eJia

TeJibHbie .llBH)l(eHHSI (T. e . CTa6HJIH3HpOBaTb), 

OKOJIO 20 MbIWU - 60JibWHX H MaJieHbKHX -

MHOrne 113 HHX TpeyroJibHOH <t>opMbl - .lleH-

-



5e,D,po M ra306e,D,peHHb1i1 cycraa 

nepeAHRR eepXHRR 
nOAB3AOWHaR OCTb 

- +---- nepeAHRR Hl1>KHRR 
~=~ nOAB3AOWHaR OCTb 

CycraeHoi:i xpRUI 

ronoeKa 6eApeHHoi:i Kocr11 

-+- +---------+-__:::'.,,ii>-· 
- +----- nyHKoo6pa3HaR (cycraeHaR} no-

6onbwoi:i eepTen 

Wei:iKa 6eApa 

Me>KeepTenbHaR n11H11R 

eepxHoCTb eepmy>KHoi:i enaA11Hbl 

----- Bepmy>KHaR ry6a (eonoKH11cro
xpRU1eeoi:i o6oAOK} 

).,,p.:i:...-.....:;;;~;;;;;;;;;;::--y-- nonepeYHaR eepmy>KHaR ceR3Ka 

CeR3Ka ronoeK11 6eApeHHoi:i 
KOCTl1 

....,,,-----T-------- Manb1i:i eepTen 

"--'=~-------- CeAan11U1Hb1i:i 6yrop 

P/llC. 6.2. 8/llA c6oKy Ha pacKpb!Tb/U T6C. 

CTBYIOT B npe.ueJiax <1lacu1111 H CBH30'·1HOro 

JIO)l(a, 3a.UaBaH HJIH npe.UOTBpawaH llBH)l(eHHe 

B TOM rapMOHW-IHOM CHMQlOHHH, KOTOpaH 

MeHHeTCH Ka)l(llylO CeKYHllY B TeY:eHHe Hawe

ro nO.UBH)l(HOro llHH. 

OY:eHb Ba)l(HO, YT06b1 np11 aHaJIH3e pa3-

JIHYHbIX llHC6aJiaHCOB B o6JiaCTH Ta3a Y:HTa

TeJib paccMaTpHBaJI MbIWUbl Ta3a He TOJibKO 

c TOYKH 3peHHH Toro, KaKOBa HX pOJib npH 

KOHUeHTpHY:eCKOM COKpaweHHH (YaCTO 

o603HaYaeMaH B Ha3BaHHH MbIWUbI), HO 

H - npH 3KCUeHTPHYeCKOM COKpaweHHH. 

3TO 03HaY:aeT, lJTO He06XOllHMO 3a.UaBaTb

CH BOnpOCOM, KaKHe .uettCTBHH 3TH MbIWUbl 

3aMe.UJIHIOT, c.uep)l(HBalOT, orpaHHY:HBalOT 

HJIH, B ocHOBHOM, TOPM03HT. TaK, cr116a

TeJI11 3aMellJIHIOT H, B KOHelJHOM ClJeTe, MO

ryT noJIHOCTblO orpaHHYHTb pa3rn6aH11e; 

npHBOllHIUHe MbIWUbl npe.UOTBpawalOT 

naCCHBHOe HJIH aKTHBHOe OTBe.ueH11e; 

rny60K11e JiaTepaJibHbie poTaTOpbI npe

llOTBpawaioT Me.UHaJibHOe BpaweHHe 6e

.upa B crn6aHHH, H T . .u. 3THM MblWelJHbIM 

QlYHKUHHM YaCTO He y.ueJIHeTCH llOJI)l(HO

ro BHHMaHHH BO BpeMH TpeHHpOBOK, Y:TO 

orpaHHY:HBaeT Hawe npe.ucTaBJieHHe o TOM , 

Ha Y:TO HanpaBJieHO TO HJIH HHOe ynpa)l(

HeHHe. 

B noBce.uHeBHbIX llBH)l(eHHHX, a TaK)l(e np11 

6oJiee BbICOKHX cnopTHBHbIX Harpy3Kax Y:aCTO 

llBH)l(eHHIO B OllHOM HanpaBJieHHH npe.uwe

CTByeT KOpOTKOe paCTSDKeHHe B npOTHBOno

JIO)l(HOM HanpaBJieHHH. Hanp11Mep, MbI cr11-

6aeM Horn, fOTOBHCb K npbDKJ<Y; TeHHHCHaH 

paKeTKa OTBOllHTCH Ha3a.u, npe)l(lle YeM HaHe

CTH y.uap. 3TOT npHHUHn - UHKJI paCTSDKe

HIDl-C)l(aTIDI - npHMeHHM HK 6oJiee MeJIKHM 

llBH)l(eHIDIM cpe.uHero .u11ana3oHa, TaKHM KaK 

noxo.uKa. Kor.ua Bbl HacTynaeTe Ha npaByio 

CTOny, B npaBOM TE>C OlJeHb KOPOTKO npo

H30M.ufa np11Be.ueH11e, 3anycKaiowee UHKJI 

paCTSDKeHJUI-C)l(aTIDI B OTBOMIUHX MbIWuax, 

KOTOpbie KOHUeHTpH'-l:eCKH COKpaTHTCH nocJie 

3KCUeHTPHY:eCKOro pacnoKeHHH, 4T06bI no.u

.uep)l(aTb crn6HJibHOCTb Kopnyca. 3ToT npo

uecc npOHCXOllHT no BCeMy TeJiy, HBJ15151Cb oc

HOBHOM noMep)l(J(OM llBH)l(eHIDI H, oco6eHHO, 

ero BCeCTOpOHHeM CTa6HJibHOCTH, Heo6xo.u11-

MOM 1lJ15I 3Toro llBH)l(eHIDI . 

Mb1 HaYHeM c o6bIYHoi1 npoue.uypb1 KpaTKoro 

o63opa KOCTeM, cyCTaBOB H CBH30K, npe)l(lle .. 
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JlaTepanbHOe 
(BHeWHee) 
epau.ieHa.1e 

MeA&-1anbHoe 
(BHyrpeHHee) 
epau.ieHa.1e 

Crn6aHa.1e Ll&-1PKYMAYKl.l"1R 
H0f"1 

Puc. 6.3. MHoro•mareHHbte ABUJKeHuR, C03AasaeMbte u cra6unu3upyeMbte s ra306eApeHHOM cycrase. 

'IeM nepeH:TH K H3Yl.feHmo :noro 6onhworo 

KOJIH'IeCTBa MbIWU, KOTOpbie Mbl Ha11eeMC5! 

c11eJiaTb 6onee noHHTHbIMH, opraHH30B3B HX 

B cepmo 113 Tpex CKOOPllHHHpOB3HHbIX see-

poB, pacnoJIO)l(eHHbIX BOKpyr ToC. EionbWOH eepTen 

Kocn.1 

Ta306e11peHHbIH cycrns npe11crnBJI5leT co6oH: 

KJiacc11'IecKHH: wapoBH.llHbIH cycrns. Teno 

6e11peHHOH KOCTH npOCTHpaeTCH OT KOJieHa 

BBepx K llBYM BblCTynaM sepTeJIOB - 60JibWO

MY cttap~, 1lJI5I npHKpennemrn HrollWIHbIX 

MbIWU, H MaJIOMY c BttyrpeHtteH: CTOpOHbl, 1lJI5I 

KOMnJieKca noHCHH'IHbIX MblllIU. c sepXHero 

KOHUa weH:Ka 6e11peHHOH KOCTH H351WHO ne

peXOllHT B 33KpyrJieHttylO fOJIOBKY, npH.llaBM 

KOCTH TaK}'IO xapaKTepttyK> <t>OPMY u11<f>pbl « 7 ». 

Mell<eepTenbHaA 
fl"1H"1R 

Teno 

JlaTepanbHbli1 
HaAMblll.leflOK 

JlaTepanbHbli1 
Mb1U1enoK 

ronoeKa 

,,...__ ____ Manb1i1 
eepTen 

MeA&-1anbHbli1 
HaAMblll.leflOK 

noeepxHOCTb MeA&-1anbHb1i1 
HaAKOneHH"1Ka Mblll.leflOK 

foJIOBKa BXOllHT B seprn~HYIO Bn311HHY 

( «rpact>HH'IHK llJIH yKcyca») Ta30BOH KOCTH, 

KOTOpaH H3H3'IaJibRO o6pa30B3Ha coe1111He

HHeM Tpex KOCTeH: - nO.llB3110WHOH, ce11a

JIHWHOH 11 no6KosoH: (CM. P11c. 6.1). 3aTeM, 

K TOMY MOMeHTy, KaK pe6eHOK H3'IHHaeT 

XOllHTb B B03pacTe l ro11a, OHH CJIHB310TC51 

B OllHY - T330By10, HJIH 6e3bIM51HHY10, KOCTb. 

Op11 3TOM 11cxo11ttb1e Ha3BaHMH coxpaHHIOT

cH llJIH o603Ha'IeHH51 'I3CTeH 3TOH KOCTH, Ha

npHMep: nO.llB31lOWHbIH rpe6eHb, ce11aJIHW

HbIH 6yrop H JI06KOBbIH CHMQ>M3. Puc. 6.4. 6eApeHHaR KOCTb npasotir HOrl1, BUA cnepeAU. 

-



noAB3AOWHaA KOCTb 

3aAHRR eepxHRR nOAB3AOWHaR OCTb 

3aAH!UI Hllt>KHRR nOAB3AOWHaR OCTb 

5e.n.po fl1 ra306e.n.peHHb1i1 cycraa 

noAB3AOWHblli1 rpe6eHb 

nepeAHRR eepXHRR nOAB3AOWHaR 
OCTb 

nepeAHRR Hllt>KHRR nOAB3AOWHaR OCTb 

BeprnyJKHaR enaA11tHa 

BepxHRR eeTBb no6KOBOli1 KOCTllt CeAafllltlJ..IHaR ocrb 

Mana11 ceAan11tU1Ha11 Bb1peJKa _.s;;..; ...... -J:2~~-..._ __ Jlo6KOBblli1 (nOHHbllil) 6yropOK 

CeAafl11tlJ..IHb1li1 6yrop 

CeAanM114HaA KOCTb 

Puc. 6.5. npaBaR Td30BaR KOCTb, BUA C60KY, 

Cpe1111 scex BbICTyna10w11x 11 nerKo naJib

n11pyeMbIX KOCTeH T330BYIO KOCTb CJIO)((Hee 

Bcero Bl13YaJil1311pOB3Tb B Tpex 113MepeHH.sIX. 

qT06bI noH.sITb <t>opMy 3TOH KOCTH, npe11-

CT3BbTe .llByxJIOnaCTHOH nponeJIJiep (CM. 

P11c. 6.7). Toma ueHTp nponeJIJiepa pacno

JIO)((eH TaM , rne fOJIOBKa 6e11peHHOH KOCTH 

Jlo6KOBblli1 rpe6eHb 

,,__.,,,,."-------- no6KOBaA KOCTb 

H11t>KHRR eereb no6Koeoli1 KOCTllt 

3an111paTenbHOe 0Teepcr111e 

BXO.llHT B BepWHHY Beprn~HOH Bn3.lll1Hbl 

(tITO, K CJIOBy, HBJIHeTCH TeM C3MbIM MeCTOM, 

rne coe1111H.sIIOTCH Tp11 HCXO.llHbie KOCTH T330-

BOH KOCTH). 

Bepxtt.si.si nonacTb nponennepa - 3TO no11-

B3.llOWHaH KOCTb c nO.llB3.llOWHbIM rpe6HeM' 

noAB3AOWHblli1 rpe6eHb 

noAB3AOWHall llMKa 

nepeAHRR eepXHRR 
nOAB3AOWHaR OCTb 

nepeAHRll Hllt>KHllR 
nOABJAOWHall OCTb 

BepxH1111 eereb no6Koeoli1 
KOCTllt 

Jlo6KOBblli1 (nOHHbllil) 6yropoK 

Jlo6KOBb11i1 rpe6eHb 

noeepxHOCTb C11tM4>11tJa 

Hllt>KHllll eeTBb no6Koeoli1 KOCTllt 

Puc. 6.6. npaBaR Td30BaR KOCTb, BUA U3 ~eHTpa. 

3aAHRR eepXHRR nOAB3AOWHaR OCTb 

--+--- 3aAHRR Hllt>KHRR nOAB3AOWHall OCTb 

----=1'---- YWKOBlltAHaR noeepXHOCTb 

- ----- CeAafllltll.IHall OCTb 

~----- Mana11 ceAan11tU1Ha11 Bb1peJKa 

-~~----- BeTBb CeAafllltlJ..IHOlil KOCTllt 

__ _..~------- CeAan11tlJ..IHb11i1 6yrop 

-



CDacu11a!7bHb1i1 pen113 ,aJIR crpyKTypHoro 6anaHca 

11nyw11M OT nepenHetf sepxHetf non3nowHoM: 

OCTl1 (ASIS) K 3anHetf BepxHeM: non3nOWHOtt 

OCTl1 (PSIS). nonB3nOWHa.SI KOCTb B cepe

n11He CBoeM: (Me)f()ly nonB3nOWHOtt 11 MaJIOtt 

.sironl1'-IHOM MbIWUaM11) netfCTBl1TeJibHO no

BOJibHO TOHKa.SI. 

HIDKH.SI.SI JionacTb nponeJIJiepa o6pa3oBaHa 

cenaJI11WHO-JI06KOBOtt BeTBblO, 1111yweM: OT 

cenaJI11WHOro 6YTpa K JI06KOBOMy Cl1M<Pl13y. 

B uettTpe 3Totf JionacT11 HeT «KOCTl1», BMe

CTO 3TOro TaM OTBepcT11e, noKpbITOe 3an11-

paTeJibHOtt MeM6pattoM: 11 3an11paTeJibHbIMM 

MblWUaMl1. 

LlJI.si Toro, '-IT06b1 rnKoM: nponeJIJiep pa6ornJI 

(XOT.SI Hl1KTO He rosop11T, '-ITO Ta30Ba.SI KOCTb 

pa6oTaeT KaK nponeJIJiep, oHa Jil1Wh BHewHe 

noxo)l(a Ha Hero), JionacT11 noJI)l(HbI pacno

JiaraTbC.SI non pa3HblMl1 yrnaMl1, 11 3TO BepHO 

11 llJI.SI Ta30BOro «nponeJIJiepa». nocMOTpl1Te 

Ha Ta30BYIO KOCTb CBepxy 11J111 CHl13y, 11 Bbl 

ys111111Te, '-ITO ecJI11 nposecn1 JI11H1110 snoJib 

nons3nowHoro rpe6H.SI OT nepenHeM: sepxHetf 

nonB3nOWHOtt OCTl1 K 3anHetf BepxHetf non

B3nOWHOH OCTl1, TO OHa npoM:neT npMMepHO 

non neB.SIHOCTO rpanycoB K JIMHl111, Hap11co-

0Cb nOAB3AOWHOro rpe6HR ------.. 

nepeAHRR eepXHRR 

nOAB3AOWHaR OCTb 

no6KOBaR KOCTb 

H111>KHRR eeTeb 

\ 

\ 

Puc. 6. 7. npaBaR Td30BaR KOCTb, 8"1,Q caepxy . 

BaHHOtt BnOJib BeTBl1 OT cenaJIMWHOro 6yrpa 

K JI06KOBOH KOCTl1. 

npencTaBbTe, '-ITO KOCTb - 3TO u11<f>pa «8», 

rne BepTJI~Ha.SI Bnan11Ha Haxon11TC.SI no 

ueHTpy, 11 noBepHMTe BepXHIOIO M Hl1)1(HIOIO 

'-laCTb 3TOM BOCbMepKM TaKl1M o6pa30M, '-IT0-

6bI Me)f()ly Hl1Ml1 o6pa30BaJIC.SI np.SIMOM yroJI, 

M, TaKMM o6pa30M, Bbl nOJiyYl1Te 6a30BYIO 

<f>opMy Ta30BOH KOCTl1. llea yrna JI06KOBbIX 

KOCTeH coen11H5l10TC.SI B JI06KOBOM CMM<PM3e, 

a nea Kpa.SI HM)l(e 3allHMX eepxHMX none3now

HbIX OCTetf - B KpeCTUOBO-nons3nowHbIX 

cycTaeax. 

Coen11HeH11e nsyx «BOCbMepoK» .upyr c .upy

roM cnepe.uw 11 c KPhIJib.SIMM KpecTua - c3a

.u11 06pa3yeT CHJ1bHOe KOJihUO (cM. P11c. 6.9 

11 P11c. 6.11) 113 Tpex KOCTetf, onpeneJI.si10wee 

CTa611JlbHOCTb Ta3a no Mepe Toro, KaK noCTO

.SIHHO MeH5llOllll1eC.SI CHJ1bl nepeXOll.SIT OT HOf 

K KOpnycy 11 o6paTHO. 3TO )l(e KOJibUO onHo

BpeMeHHO OKp~aeT M 3awwwaeT MaTey, MO

'-leBOH ny3blpb 11 HH)l(HIOIO '-laCTb KMWKM. 

Jio6KOBbIM: c11M<f>113 (cM. Pwc. 6 .8) npencrns

JI.SieT co6oM: cycTaB 113 BOJIOKOHHOro xp.siwa -

noAB3AOWHblH rpe6eHb 

\ 
\ 

\ 

V 3aAHRR eepXHRR nOAB3AOWHaR 

OCTb 

\ 

.. 



BepxHRR no6KoeaR CBR3Ka 

Llyroo6pa3HaR no6KoeaR BonoKHi.tCTb11ii xpRll! 
CBR3Ka 

P11c. 6.8. no6KOBbti1 rnMc/mJ, au,o. cnepe,0.11. 

rrpOllHbIH MOCT H3 KOJIJiareHOBOfO BOJIOKHa, 

BCTpOeHHOfO B 3JiaCTHllHbIH XOH.llpOHTHH, 

coe11HHHIOlllHH .llBe KOCTH, o6ecrre'-IHBaH 

HeMHoro CKPY'-IHBaHHH H cMell!eHHH rrpH rro

xo11Ke H MOll!HbIX llBIDKeHHHX B TI>C. 

KoM6HHaUHH XOHllPOHTHHa H KOJIJiareHa 

fOBOPHT HaM 0 TOM, '-ITO 3TOT cycTaB llOJI

)l(eH rrpOTHBOCTOHTb C)l(aTHIO (HarrpHMep, Ha 

cTallHH rrpH3eMJieHHH rroc11e rrpbDKKa, Koma 

KOCTH CXJIOflbIBalOTCH BMeCTe) H TaK)l(e pac

TH)l(eHHIO (HarrpHMep, Koma Bbl rrepeKH.llbl

BaeTe HOry '-:lepe3 JIOilla.llb). 3TOT cycrnB, KaK 

H Bee cycTaBbl B o6JiaCTH Ta3a, OCJia6JIHeTCH 

rrpH po11ax ropMOHOM, ITOXO)l(HM Ha OKCHTO

UHH, H, TaKHM o6pa30M, MO)l(eT 6bITb rro11-

Bep)l(eH flOCTpo110BOMY flO.llBbIBHxy HJIH Hec

Ta6HJibHOCTH. 

5e.Qpo vi ra306e.QpeHHb1iit cycraa 

(BSl3K~ 

06ll1Hpttoe CBH30llHOe JIO)l(e y11ep)l(JiBaeT .llBe 

6e3blMHHHbie KOCTH Ta3a H KpecTeu ITJIOT

HO rrpH11era10ll!J1MH 11pyr K 11pyry H, B TO )Ke 

BpeMH, CJierKa f10.llBJ1)1(HbIMH, f103BOJIHH TeJiy 

rroralllaTb BH6paUHH, rrpOXOllHll!He t.Iepe3 

Ta3 - TeM caMbIM HaITOMJ1HaH 'ITO-TO Bpo11e 

flO.llBeCKH B aBTOM06HJie. 

Koma Mbl fOBOPl1M 0 KOHKpeTHbIX CBH3Kax, 

Mbl llOJl)l(Hbl flOHHMaTb, '-ITO 3TO He OT.lleJib

Hbie CTPYKTYPbI, a YTOJIIlleHHH B JIO)l(e, KOTO

pbie peryJIHPHO tta6111011a10TCH B 60Jibll11:1H

CTBe CJIY'-laeB. OrrbIT BCKpbITHH rroKa3brnaeT, 

llTO c11e11yK>ll!He CBH3KJ1 CHJibHO OTJIHllalOTCH 

OT qeJIOBeKa K 'leJIOBeKY no pa3Mepy, CHJie 

H pacrroJIO)l(eHHK>. 6011ee Toro, pellleHHe 

0 TOM, 'ITO HMeHHO COCTaBJIHeT o603Ha'-leH

HYIO CBH3KY, BO MHOfOM 3aBHCHT OT Ka)l(.llOfO 

KOHKpeTHOfO llHCCeKTopa - Koma OH orrpe-

11e11HeT, CKOJlbKO TKaHH COCKpeCTJ1, a CKOJib

KO - OCTaBHTb HeTpOHYTOH. 

TeM He Mettee, ecTb TPH cyll!eCTBeHHbIX yToJI

ll!eHHH ct>acUHaJibHOfO Mell1Ka BOKpyr 3a11HeH 

'laCTH Ta3a, KOTOpbie CTOHT OTMeTHTb. Heo6-

XOllHMO TaK)l(e yrrOMHHYTb, '-ITO Ka)l(.llblH pa3, 

Koma Mbl CTaJIKHBaeMCH co CBH3KOH, HaM 

CTOHT 3a11aTbCH BOrrpocoM: «KaKoe llBJ1)1(e-

noAB3AOWHO-nORCHi.t"IHaR 
CBR3Ka 

nepeAHRR KpeCTl.IOBO
nOAB3AOWHaR CBR3Ka 

::=l--i) noRCHi.t"IHO-KpeCTl.IOBbllii cycrae 

~==~-+---if)_ Kpecr1.1oeb11ii Mb1c 

A@iilmlll!llli...._ .------c=,,_\ _ Kpecr1.1oeo-nOAB3AOWHb11ii cycrae 

Kpecr1.1oeo-6yropHaR CBR3Ka 

nepeAHRR KpeCTl.IOBO
KOn"li.tKOBaR CBR3Ka 

KpeCTl.IOBO-OCTi.tCTaR CBR3Ka 

Puc. 6.9. Ta3 co CBR3KdMl1, BUA cnepe,0.11. 

Kpecr1.1oeo-KonL1i.tKOBb11ii cycrae 

-



<t>acl.j11anbHbtt1 pen113 .11.nR crpyKTypHoro 6anaHca 

HHe oHa npe110TapawaeT?». Casi3KM caMH no 

ce6e He MOfYT HHHUHHpOBaTh .llBmKeHHe, 

TOJihKO orpaHw-rnBaTh ero. 

no.llB3.llOWHO-nOHCHI1'-:IHaH CBH3Ka COe.llH

HHeT rpe6eHh nO.llB3.llOWHOH KOCTH 06e11x 

Ta30BbIX noJIOBHHOK c nonepet:t:HhlM OT

pOCTKOM LS (11ttorna L4). 3To npe11ornpa

waeT pa3be.llHHeHHe KOCTeH Ta3a, KOf.lla Bee 

BepxHeH t:t:aCTH TeJia cnycKaeTCH BHH3 t:t:epe3 

«HaKOHe4HHK CTpeJibl» KpecTua (Hanp11Mep, 

Koma BhI np1neMJIHeTeCh Ha o6e Horn). 3To 

TaIOKe npe.llOTBpawaeT BhICKaJih3bIBaHHe 

noAB3AOWHO-nO!ICHl'1'1Ha!I ____ ,..:_=.:......_.....:::........:::..._ 'T'"-'-...., ..... 

CB!l3Ka 

noAB3AOWH0-6eApeHHa!I --~~ 
CB!l3Ka 

P/lfc. 6. 10. Ta3 co CBR3KaMflf, B/llA CJaA/11. 

Kpecre1..1 ------------:1>r 

LS Bnepe11 Ha noaepxHOCTh KpecTua (cM. 

P11c. 6.10). 

KpecTuoao-ocT11cTasi CBH3Ka BhinOJIHHeT 

TY )l(e caMylO pOJib CHH3y, npe.llOTBpawasi 

Y.llaJieHHe HH)l(Hew 4aCTH Ta30BhIX KOCTew 

11pyr OT 11pyra nyTeM coe1111HeHHH HH)l(

Hett t:t:aCTH KpecTua c Ce.llaJIMlllHOH OCThlO 

(Pwc. 6.9 - 6.11). 

KpecTuoao-6yropHaH CBH3Ka npoxo1111T 60-

Jiee eepTHKaJibHO Me)l(.lly xaMCTpttHraMM 

H KpeCTUOBO-nOHCHH4HOH Q:>acuwei1, coe-

Me>KKOCTHble cesi3Kl'1 

_ ______ _,__ ___ Jln11HHasi AOpcanbHasi Kpecr4oeo
noAB3AOWHasi CBS13Ka 

Kpecr1..1oeo-6yropHaS1 cesi3Ka 

-:::=~---'<:----::11-- CepnOB1'1AHblH OTpOCTOK 
Kpecr1..1oeo-6yropHoi1 cesi3Kl'1 

AopcanbHasi Kpecr1..1oeo
noAB3AOWHasi CB!l3Ka 

Kpecr1..1oeo- -----~----- , ~d"!:l5-~!l!llill .... 
Me>KKOCTHasi Kpecr1..1oeo
noAB3AOWHaR CBSl3Ka 

nOAB3AOWHbllii cycrae 

noAB3AOWHaSI KOCTb ----:-=--.: 

Kpecr1..1oeo-6yropHasi - ------- 
CBSl3Ka 

Me>KnoHHb11ii -------------'..,,---:--
qw16po3Hb1i1 xpsilll 

Pflfc. 6. 11. nonepe'IHb1i7r pa3pe3 raJa. 

-



.LUIHHH ce.ua.rrttlllHbie 6yrpbl c KpeCTUOM. 3rn 

CBH3Ka npe.uornpawaeT HYTaumo (HaKJioH 

snepe.u) KpecTua Me)l([(y KocrnMtt rnJa. Otta 

TaIOKe BIUleTaeTCH B .LlJ]HHHYIO .uopca.rrhHYIO 

KpeCTUOBO-nO.UB3.UOIIIHY10 CBH3KY c O.UHO

HMeHHOH H npOTHBOnOJIO:>KHOH CTOPOH, 

npwreM o6e 3TH CBH3KH ttrpa10T OCHOBHYIO 

pOJib B npttcnoca6JittBaeMOCTH noXO.UKH 

(cM. «Born to walk», Earls 2014). 

KpeCTuoso-ocTttcrnH tt KpecTuoso-6yrop

HaH CBH3KH pa3.UeJIH10T npocTpaHCTBO Me)[(

.uy KpeCTIIOM H ce.ua.rrttlllHOH KOCTblO Ha .usa 

OTBepcnrn., H3BeCTHbie KaK 60Jibll10e H Ma.rroe 

ce.ua.rrttlllHbie OTBepCTHH (Pttc. 6.10 H 6.Jl). 
Ka)l([(oe HJ 3Tttx oTsepcTtti1 npe.uocrnBJIHeT 

nyTh MbilllUaM Halllero nepsoro seepa, 'H0-

6h1 Te MOrJIH npttKpenttTbCH K BHYTPeHHei1 

CTOpOHe Ta30BOH 4allltt. 

CBHJKH caMoro rnJo6e.upettttoro cycrnsa 

o6BttBalOTCH BOKpyr llleHKH 6e.upeHHOH KO

CTH, KaK CKPY4eHHOe nOJIOTeHue (Pttc. 6.12). 
11 xorn eCTb Tptt CBH3KH, H.LlYlllHe OT Tpex 

KOCTei1, o6pa3ylOWHX Ta30BY10 KOCTb, OHH 

nepeAHRR eepXHRR nOAB3AOWHaR OCTb 

noAB3AOWH0-6eApeHHaR CBR3Ka 

6onbwoiii eepTen 

Puc. 6. 12. CBR3Ku ra306e,apeHHOro cycrasa, au.a cnepe,au. 

6e.apo V1 ra306e.apeHHb1i1 cycraa 

.uei1CTBY10T KaK O.UHO ueJioe. 3TO CKPY4HBa

Htte TaKOBO, 4TO nptt crtt6aHHH 6e.upa CBH3KH 

ocJia6.JU110TcH, a nptt pa3rn6atttttt 6e.upa -

HaTHfHBalOTCH, oco6eHHO no.UB3.UOll1H0-

6e.upeHHaH CBHJKa cnepe.utt, cpaJy noJa.utt 

cyxO)[(HJlllil nO.UB3.UOll1HO-nOHCHH4HOH Mbllll

Ubl. TaKHM o6pa30M, ecmi MbI nhITaeMCH pa

JorHYTh 6e.upo .UaJibllle, Ja JIHHHIO ttalllero 

nOJIO)[(eHHH CTOH, Jitt6o OTKHHYBlllHCb Ha3a.u 

KOpnyCOM, Jitt6o nornHyBlllHCb Ha3a.u CTonoi1 

(KaK B Bhma.uax), Mbl 01..(eHb 6bICTpO HaTa.rr

KHBaeMCH Ha orpaHtt4eHllil , o6pa30BaHHbie 

3THMH CBH3KaMtt. 

Ilptt XO.Ub6e, Mbl HCnOJibJyeM 3TO HanDKeHtte 

B pa30rHYTOM cycrnse .LlJ]H 3$<PeKTHBHOH ne

pe.ua4tt TOJil..(Ka OT CTOnbI B .UBH)[(eHtte KOpny

ca snepe.u. Ilptt corttYThix KOJieHHx tt 6e.upax 

B Ta3o6e.upeHHbIX CBH3Kax OCTafacH MHOro 

cso6o.ubl .UBtt)[(eHttH; nptt BbinpHMJieHHbIX 

KOJieHHX H 6e.upax CBH3KH o6ottx cycTaBOB 

orpaHtt4HBa10T .UOCTynHylO no.UBH)[(HOCTb, 

HO nptt 3TOM o6ecne4ttBalOT 6oJiee npHMYIO 

nepe.ua4y cttJibI. 

nepeAHRR Hl1lKHRR nOAB3AOWHaR OCTb 

noAB3AOWHO-rpe6eWKOBaR CYMKa 

Manb1iii eepTen 

-



<1Jacl.jvianbHbtt1 penvtJ IJflfl crpyKTypHoro 6anaHca 

MblWU.bl 

MHorne MbIWUbI rn306e.upeHHOro cycrnsa 

npowe noHHTb, ecmf paccMaTp11BaTb 11x KaK 

Ha6op 113 Tpex B3al1MOCBH3aHHbIX 11 CKOOp

.U11Hl1pOBaHHbIX TpeyroJibHbIX BeepoB BOKpyr 

cycrnBa. Ka)l(JJ.biti Beep 11MeeT cTyn11uy 11JI11 

OCb, BOKpyr KOTopoti OH pacnOJIO)l(eH. A TaK

)l(e 060.uoK, HJIH BHellIHl1H Kpati, K KOTOpo

MY np11KpenJIHeTcH 6oJiee urnpoKasi: cTopotta 

MblllIU. 11HTepecHO, lffO Ka)l(JJ.blH Beep 11MeeT 

TO, '!TO Mbl Ha3oBeM «KJIIOl.JeBOH» MblllIUeti 

nocepe.u11He - MbillIUy, n0Kpbrna10wy10 .uBa 

cycrnBa, a He TOJibKO B03.UeticTBYIOWYIO Ha 

TE>C. 11, HaKoHeu, npoMe~ol.JHbie MbillIUbI 

Me)l(JJ.y BeepaMl1 - KBa.upaTHbie CTa611Jil1311-

PYIOW11e M bl WU bl. 

3HaKoMCTBo c Mb1wuaM11 TE>C TaKl1M o6pa-

30M 06ecnet.J11BaeT npocTpaHCTBettHoe no

H11MaH11e no.UBIDKHOCTl1 H CTa611JibHOCTl1 

TE>C, a TaK)l(e no3BOJIHeT ocsa11BaTb 3TOT 

60JibllIOH MaTep11aJI no l.JaCTHM. 

Mbl Hal.JHeM 11 3aKOHl.J11M c nepe.utteti Bepx

Heti Ilo.UB3.UOllIHOti 0CTH (ASJS - 0800), 
npoKJia.UbIBaH Halli nYTb BOKpyr O.UHOH CTO

pOHbl Ta3a 11 paccMaTp11BaH Ka)((L()'IO MblllIUY 

no oqepe.u11, B KOHTeKcTe Tpex BeepoB, pa60-

Ta10w11x KaK e.u11Hoe ueJioe. 

rpyweBl!IAHa!I MblW4a 

noAB3AOWHbli1 rpe6eHb 

CpeAH!l!I 11 Mana11 ---f--

11roA11YHb1e MblWl..lbl 

nepeAH!l!I eepxH1111 
nOAB3AOWHa!I OCTb 

6onbwoi1 eepTen ------~,, 
(cryn111..1a 1 eeepa) 

Mana11 np11eOAS11J.1aS1 Mb1w4a 

6onbwa11 np11BOAS11J.1a11 
MblW4a 

WepoxoeaTa11 n11H1111 
(naTepanbHa11 Yacrb) 

• 
ryrnHa11 nanKa 

no!ICHlllYHa!I MblWl..la 

noAB3AOWHbli1 rpe6eHb 

nepeAH!l!I eepxH1111 
nOAB3AOWHa!I OCTb 

Manb1i1 eepTen 
(cryn111..1a 3 eeepa) 

WepoxoeaTa11 n11H1111 
(MeA11anbHa11 YaCTb) 

1 - BepxH!l!I 6n11JHe4oea11 Mb1w4a 
2 - BHYTpeHH!l!I 3an11paTenbHa11 Mb1w4a 
3 - H11>KH1111 6n11JHe4oea11 Mb1w1..1a 

• Km0Yeeb1e MblWl..lb• 

MeA11anbHbli1 MbllJ.lenoK 6onbwe6ep1..1oeoi1 KOCTlll 

Pvrc. 6. 13. PaccMoTpeHvre no rpynnaM MbtWLI, oKpy>Kaio~vrx Ta306ep,peHHb1'1 cyeras, p,aeT HaM npep,erasneHvre o Tex narrepHax, 
KOTOpb1e OHM co3p,aior, 6yp,y...vr o6bep,vrHeHHblMM s Tpvr seepa, onvrcaHHble HM>Ke. 3To - cxeMaTw-iHoe vr306pa>KeHvre MbtWLI 
OP,HOro T5C, T. e. nepeP,Hflfl sepXHflfl nOP,83/].0WHafl OCTb Ha o6ovrx KOH4ax p,vrarpaMMbl OP,Ha "' Ta >Ke; 31)1 p,vrarpaMMY MOJKHO 
Bb1pe3aTb s Ha1)1panbHYIO senwmHy vr o6epHYTb soKpyr op,Horo T5C CKeneTa. 

-



1. BepTellbHbllil Beep 

Cmynuu,a. Eo11hwoM: sepTeJI 6e.upeHHOH KOCTl1. 

Kpau. no.uBJ.llOlllHbIH rpe6eHb H Ja.UHHH 

t.IaCTb ce.UaJIHWHOH KOCTl1. 

MbtWU,bl . 

• HanpHraTeJib w11p0Koi1: <t>acu1111 6e.upa; 

• cpe11m1SI 11 MaJiaSI HrD.llHt.IHbie MbllllUhI; 

• sepxHHH 1-IaCTb 60JiblllOH HrD.lll1t.IHOH 

MbllllllhI; 

• rpyrneB11.UHaH MbllllUa (KJIIOY.eBaSI) ; 

• sepXHHH H HIUKHHH 6Jil13HeUOBhie MbllllUhI ; 

• BHYTPeHHHH 11 BHeWHHH 3an11paTeJibHb1e 

MbllllllhI; 

• Ksa.upaTHaSI Mh1wua 6e.upa ( npoMe)l()'"rot.i

HaH ). 

fpynna OTBO.UHWHX Mbllllll Hat.I11HaeTCH Ha

npSiraTeJieM w11p0Koi1: <t>acu1111 6e.upa, cny

cKaIOWHMCH BHl13 H HaJa.U OT nepe.UHeH 

sepxHeH nO.UB3.llOlllHOH OCTl1 K aepxtteM: ne

pe.utteM: Y.acT11 6011bworo sepTeJia, a TaIOKe 

.UaJiee BHH3 - K 6e.upy, 11 .lla)l(e Hl1)1(e KOJieHa 

Y.epe3 nepe.UHIOIO Y.aCTb IlO.llB3.llOlllH0-60Jib

llle6epuoaoro TpaKTa. TaKHM o6paJoM, Ha

npSiraTeJib noMoraeT crn6att1110 6e.upa, ero 

Puc. 6.14. HanpRrarenb wupoKou cpac~111111 6eApa 
Ill nOAB3AOWH0-6onbwe6ep~08b/U rpaKT. 

5e/1,po vi raJ06e/1,peHHb1i:i cycrae 

Me.UHaJibHOH p0Tau1111 11, KOHet.IHO, yqaCTByeT 

B ero OTBe.ueHHH. 

Cpe.uHHH Siro1111t.ittaSI Mh1wua 11 6011ee nJIOTHaH 

MaJiaSI HrD.llHt.IHaH MbIIIIUa npHKpenJIHIOTCH OT 

aceM: BHewtteM: CTOpOHbl Il0.llB3.ll0lllHOH KOCTl1 

(HrD.ll11t.IHOH HMKH) K BepXHeH Hap~OH qa

CTl1 6011hworo aepTe11a. KaK 11 11e11bTOBl1.llHaH 

MbllllUa nJiet.Ia, OHl1 MOryT yqaCTBOBaTb KaK 

B Me.lll1aJibHOM, TaK 11 B JiaTepaJibHOM apawe

Hl1H (B 3aBHCHMOCTl1 OT Toro, KaKHe BOJIOKHa 

Ja.ueHCTBOBaHbI), a TaIOKe .ueHCTBOBaTb COB

MeCTHO .llJ1H CHJibHOro OTBe.UeHIDI HOrH. 

<.a;!E""-.,---- CpeAHRR RfOA11YHaR 

MblWl.la 

-~r.-- Mana11 RfOA11YHaR 

MblWl.la 

Puc. 6. 15. CpeAHRR 111 ManaR RrOAlll'IHb1e MblW~bl. 

Eo11bwaSI Siro1111t.ittaSI MhIIIIUa B .ueM:cTBHTeJib

HocTH HBJIHeTCH .llBYMH MbIUIUaMl1, Hee Bepx

HHH Y.aCTb (OT TaJOBOH KOCTH, HBJIHIOWaHCH 

TaKl1M o6pa30M MbllIIUeH .uo6aBOt.IHOro/an

neH.lll1KYJIHpHOro CKeJieTa) MO)l(eT 6bITb pac

CMOTpeHa KaK t.iaCTh :noro aeepa, paJr116a10-

waH 6e.upo 11 IlOMOralOWaH B ero OTBe.UeHHH. 

H11)1(HSISI ee t.IaCTb (OT KpecTua H KpeCTUOB0-

6yropHOH CBH3Kl1, TaKl1M o6pa30M npe.UCTaB

JIHIOlllaH co6oM: coe1111ttett11e oceaoro 11 .uo6a

aot.ittoro cKeJieToB) HBJISieTcSI paJrn6aTeJieM 

6e.upa. 

H xoTSI MhI BhinOJIHHeM 0Tae11ett11e, Kor.ua, Ha

np11Mep, nepeKl1.llbIBaeM ttory t.iepeJ 11owa.uh 

HJ111 Y.epe3 npenHTCTBHe, 3Tl1 MbllllUbl ropa3.UO 

qawe (np11 Ka)l(.llOM ware) HCilOJib3yIOTCH .llJ1H 

-



<1Jao40anbHb1l1 penviJ ,anR crpyKTypHoro 6anaHca 

npe110TspaweHIDI np1rne11eHIDI. Korna MhI ne

pettocttM sec Ha OllHY HOry, Ta3Y 6bI XOTeJIOCh 

HaKJIOHHThCSI K CB06011HOH Hore, H HMeHHO 

OTBOMWHe MhIWUhl npe110TBpawa10T 3TOT 

HaKJIOH, noJBOJISISI Kopnycy OCTaBaThCSI B sep

THKaJihHOM H llOBOJihHO ycToi1qJ.1BOM nOJIO

)l(eHHH BO speMSI flOXOllKJ.1 . IlpH OTC}'TCTBHH 

OTBOllSIWHX MhIWU - KaK, HanpHMep, nptt 

nOJIHOMHeJIHTe HJIH uepe6paJibHOM napa

JIHqe - npw Ka)l(1{0M ware sec llOJI)l(eH noJI

HOCThJO nepeHOCHThCSI c OllHOro 6e11pa Ha 

llpyroe, tttta'le rosopsi, YeJioBeK llOJI)l(eH wc

noJihJOBaTh noxoiJKY TpeHOeAeH6ypza. 

P111c. 6.16. 6onbwaR RTO,Qflf'IHaR Mb/Wl..ja. 

fpyweBJ.11{HaSI MhIWUa - 3TO He60JibWaSI, HO 

uettTpaJibttasi, Mh1wua, npoxo11siwasi ssepx 

H HaJa11 OT sepxywKH 6oJihworo sepTeJia qe

pe3 60JihWOe CellaJIHWHOe OTBepCTHe ( BMeCTe 

c CellaJIHWHhIM ttepBOM) K nepe11Heti CTOpo

He KpeCTua. TaKHM o6pa3oM, otta nepeceKa

eT Ta306e11peHHhIH H KpeCTUOBO-n01{831{0W

HhIH cycTaBbl. 3TO lleJiaeT ee «llJlHHHee» (He 

B cPH3H'leCKOM, a B 6ttoMexaHH'leCKOM CMhl

CJie) llpyrnx MhIWU 3Toro seepa, see HJ KO

TOphIX (3a HCKJIJO'leHHeM HanpSiraTeJISI WH

pOKOH <PacuHH H sepXHHX YaCTeti Slf01{J.1qHhIX 

MhIWU, KOTOpbie MO)l(HO paCCMOTpeTb, KaK 

nepeceKa10w11e llBa cycrnsa qepe3 cpacu11-

aJihttoe npo110JI)l(ett11e no11sJ11owtto-60JibWe-

P111c. 6. 17. rpyweBlll,QHaR Mb/Wl..ja . 

Kpecn.ioeo
noAB3AOWHb1iil 

cycrae 

P111c. 6. 18. rpyweBlll,QHaR Mb/Wl..ja 06ecne'1111Baer «nO,QCTpa111-

Ba10IL(y10CR CBR3Ky», noMoraiouwio cra6111n1113111poBaTb caMbtiir 

Hfl13 no3BOH04Hfl1Ka, pear111pyR Ha KpaTKOBpeMeHHbte 

,QeiircrBylOIL(flfe 1113 CTOpOHb/ B cropoHy Cflfflbl, KOTOpbte 

B03Hfl1KalOT BO BpeMR XO,Qb6bt 111n111 cnopTlllBHb/X aKTlllBHOCTeiir. 

np111 noCTORHHOM HanpRJKeHflfflf Mb/Wl..jbl repRIOT CBOIO 

cnoco6HOCTb no,Qcrpa111BaTbCR. 

-



6epuo8oro TpaKTa) nepeceKaJOT 1n1wb caM 

Ta306e.upeHHbIM cyCTa8. 

TaKHM o6pa3oM, rpywe8H.LIHaH Mb1wua H8-

JUieTcH 8a)l(HbIM cTa6HJI113aTopoM KpecTua 

11 KpeCTU080-no1183110lllHOro cyCTa8a, COKpa

waHCb no Cl1fHarIY (Mbl Ha.ueeMCSI Ha 3TO), 

lJT06bI np11Hy1111TeJ1bHO 3aMKH}'Tb KpeCTU080-

no.u83110lllHblM cycTa8 8 MOMeHT KacaHllil nHT

KOM. Ponb rpywe8H.LIHOM MbIWUbI 8 Kat.ieCT8e 

8Helllttero pOTaTOpa, no HallleMY MHeHl1JO, 

3Hat.Il1TeJlbHO MeHbllle, t.IeM ee pOJib 8 Kat.ieCT-

8e no11cTpa118a10werocS1 crn6HJI11JaTopa Ta3a. 

3To MO)l(HO nerKo Y8H.LieTb, ec1111 paccMaTp11-

8aTb .U8e rpywe81111Hble Mbllllllbl c Ka)l(,UOM 

CTOpOHbl KaK t.iaCTb e1111Horo KOMnJieKca; 

<PaKTl1t.IeCKl1, OHl1 coe1111HSIIOTCSI nocpe.ucT-

80M c1>acu1111 cnepe1111 KpecTua (P11c. 6.18). 
BMecTe 83HTbie , 0H11 06ecnet.i118a10T Kpowet.i

HYJO pery;rnp08KY 8 HIDKHei1 t.iaCTl1 KpeCTua 

npHMO no.u OCblO KpeCTU080-n01183110lllHOro 

cycTa8a, t.iT06b1 no11cTpa118aTbCH no.u 11ei1cT-

811e Cl1JI, 803Hl1KalOW11X 8 pe3yJibTaTe 60K0-

8blX HaKJIOH08 pacnOJIO)l(eHHOro 8blllle no-

380HOt.IHl1Ka. 

6onbWaR noRCHl'14HaR 
MblW4a 

BHeWHRR 3an1-1parenbHaR 
MblWL\a 

6e,D,po 11 ra306e,D,peHHb11ir cycraa 

l1x .uei1CT811e MO)l(HO cpa8Hl1Tb c TeMl1 KpO

wet.IHbIMl1 no11cTpOi1KaM11, KOTOpbie Mbl 

C03.uaeM C80ei1 PYKOM, t.IT06bI y.uep)l(aTb 

8 803.Uyxe nepe8epHyTy10 Merny . .Ll;UI no1lllep

)l(aH11H ee 8 6ariaHCe, Mbl .llOJl)l(Hbl nOCTOSIHHO 

8HOCl1Tb MarieHbKHe KOppeKTl1p08Kl1 C80ei1 

11a.u0Hb10. Ec1111 oKa3brnaeTcH TaK, t.iTo MeTna 

8b1xo1111T Ja rpaH11UbI Hawei1 np11cnoco611H

eMocT11, TO Mbl X8aTaeM ee O.UHOM 11Jll1118YMSI 

pyKaMl1, t.IT06bI Otta He ynaria. flo1106Hy10 3a

.uaqy 8binOJIHSllOT 11 rpywe81111Hble Mbllllllbl, 

Kor.ua n0380HOt.IHl1K nocTyparibHO OKa3bIBa

eTCSI 3a rpaH11UaM11 11CTl1HHOro 8bipa8Hl1Ba

Hl1.SI. He3a811c11Mo OT Toro, o KaKoi1 nocTy

paribHOi1 npo611eMe H.Lifa pet.ib, o.uHa HJil1 o6e 

rpywe8H.LIHbie MbIWUbI cKopee 8cero 6y11YT 

HaX01111TbCSI 8 COCTOSIHI111 nocTOSI:HHOfO Ha

npSI)l(eHl1SI, KOTOpoe CJIO)l(HO 6y.ueT y6paTb, 

ec1111 cHat.iaria He pew11Tb npo611eMy c n0380-

HOt.IHl1KOM 8blllle. 

011113Heuo8bie MbIWUbI pacnoJIO)l(eHbl c8ep

xy 11 CHI13Y ropa3110 6011ee 6011hwoi1 11 6011ee 

8a)l(HOM 8HYTPeHHei1 3an11paTeJ1bHOM Mbllll

Ubl. 011113HeU08bie MbIWUbI no cywecT8Y 

Hat.I11Ha10TCSI OT 1111CTaribHbIX KOHU08 KpecT-

- ------ CpeAHRR RrOAl-14HaR Mb1w4a 

rpyweBl'!AHaR MblW4a 

BepxHRR 6n1-13He4oeaR Mb1w1.1a 

BHyrpeHHRR3an1-1parenbHaR 
MblW4a 

m,\lr-L -=.-r-,,.-___::=:,--- Hl'llKHRR 6n1-13He4oeaR MblW4a 

----- KeaAparHaR Mb1w4a 6eApa 

Puc. 6. 19. 8HyrpeHHRR 3anuparenbHaR Mb1w4a cpe,qu MHoro•mcneHHblX 0Kpy.1Ka10U(UX TKaHeiir. Ecnu Bbl npuno,qHuMure 
.ny Mb1w4y, 4T06b1 paccMorpeTb ee rny6uHHYIO cropoHy B pa3pe3e, Bbl yBu,qure nRTb pa3nU4HblX cyxo.1Kunuiir B ee npe,qenax. 
BepXHRR "' HU)l(HRR 6nu3He40Bble MblW4bl HeMHOrO HanOMUHalOT wecroe "'ce,QbMOe cyxo..IKUflUR BHyrpeHHeiir 3anuparenbHOiir 
Mb1w4b1, ecnu paccMarpuBaTb ux ,qeiircrBue or 6e,qpa K ra3y (cKopee B Ka4eCTBe «KoporKoro pa3ru6arenR T6C», 4eM «rny6oKoro 
narepanbHoro poraropa» - Maiirepc 2009b). 

-



(])aci..ivianbHbti1 penvtJ ,11,nR crpyKrypHoro 6anaHca 

UOBo-6yropHOH 11 KpeCTUOBO-OCTl1CTOH CBH-

30K 11 MoryT BbinOJIHHTb onpe.ueJieHHYIO pOJib 

B 06ecneY:eH1111 MblllieY:Horo yKpenJieH11H 

3Tl1X CBH30K. Ha CBOeM lll1CTaJibHOM KOHUe 

OHl1 11Horna CJ111BalOTCSI c cyx:O)l(HJlHeM BHYT

peHHeti 3an11paTeJibHOH MbllllUbl, TaK Y:TO 

3.UeCb MO)l(HO noY:yBCTBOBaTb OllHO, llBa HJ111 

Tp11 cyx:O)l(lf]IHH Ha 11X nyT11 K rny6oKO pacno

JIO)l(eHHOH BepTeJibHOH SIMKe. 

BttYTpeHHSISI 3an11paTeJibttasi MbllllUa SIBJISI

eTcsi y.u11B11TeJibHO 6oJiblllOti Mbilllueti: nocJie 

Toro, KaK OHa nosopaY:11BaeT Ha .ueBSIHOCTO 

rpa.uycoB BOKpyr 3a.UHei1 Y:aCTl1 CellaJil1lllHOro 

6yrpa, OHa npoXOlll1T Y:epe3 MaJIOe CellaJil1lll

HOe OTBepcT11e B npocTpaHCTBO Ta3a, paCllll1-

PHSICb, Y:T06bI noKpbITb see 3an11paTeJibttoe 

ornepcT11e 11J111, Bblpa)l(aSJCb MeTacpop11Y:eCKl1 

OTHOCl1TeJibHO KOCTeti, BCIO BHYTpeHHIOIO 

Y:aCTb Hl1)[(tteti JionacT11 nponeJIJiepa. B Jia-

BepxHRR 6n1A3He1..1oeaR 
MblWl..la 

TepaJibHOH cyx:O)l(l1JlbHOH Y:aCTl1 ee csepxy 

11 CHl13Y conpOBO)[(JlalOT .use MaJible 6Jil13He

UOBble MbllllUbl. 

3TOT Ha6op MbllllU o6Jia.uaeT MOWHOH Cl1-

JIOH BHelllttero apawett11si, a TaK)[(e yy:acTsyeT 

B pa3rn6att1111 6e.upa 11 Y:aCTo rnnepaKT11BeH 

np11 3MHeM HaKJIOHe Ta3a (nocTypaJibHOe 

pa3rn6att11e 6e.upa) . 3T11 MbilllUbI, BMecTe 

c Ta30BblM llHOM 11 KpeCTUOBbIMl1 CBH3KaMl1, 

MOfYT TaK)[(e .uei1CTBOBaTb KaK «np~l1Hbl» 

HJlH CBOero po.ua aMopT113aTOpbl llJISI Ta306e

.upeHHOro cycTaaa. 

BttelllHSISI 3an11paTeJibHaSI MbilllUa SIBJISieTcSI 

caoero po.ua «Y:~aKOM» B 3TOM aeepe . 0Ha, 

KaK 11 .upyrne, CJ1~11T JiaTepaJibHbIM poTa

TOPOM 6e.upa, HO 113-Ja CBOero HaY:aJibHOro 

np11KpenJieHHSI CHap~ HH)l(Heti JIOnaCTl1 

nponeJIJiepa, otta TaK)[(e conpoao)[(JlaeT JI06-

---- ManaR 
RroAIAYHaR 
MblWl..la 

rpyweBIAAHaR -+--,jr-lllil: BepxHRR 3an1AparenbHaR 
··"'5~--'r- MblWl..la MblWl..la rny60K1Ae 

narepanbHb1e ~~--{=-~~ 

nonycyxo>KrAnbHaR 
MblWl..la 

61A1..1enc 6eApa 
(AJllAHHaR ronoeKa) 

6onbwaR 
nplABOARIJ..laR 

MblWl..la 

nonynepenOH'-JaTaR 
MblWl..la 

nonycyXO>KIAnbHaR 
MblWl..la 

a.~~'-- HIA>KHRR 6n1A3He1..1oeaR 
MblWl..la 

)f'Ci.il&:-r-7'--ofrl- KBaApaTHaR MblWl..la 6eApa 

poraropbl 
6eApa 

·~-+-- KeaAparHaR 

----::....+~ ManaR nprABOARll.laR 
MblWl..la 

-+'I~--- 6onbwaR 
nplABOARIJ..laR 
MblWl..la 

61A1..1enc 6eApa 
(KoporKaR ronoeKa) 

61A1..1enc 6eApa 
(A/llAHHaR ronoeKa) 

noAB3AOWHO
noRCHIAYHaR 

MblWl..la ---+ 
rpe6eH'-JaTaR ---+ 

MblWl..la 
KopoTKaR nprABOARIJ..laR ----<>; 

MblWl..la 
6onbWaR nplABOARIJ..laR ----+-+

MblWl..la 

nplABOARIJ..laR 
MblWl..la 

MblWl..la 
6eApa 

6onbwaR 
RroAIAYHaR 
MblWl..la 

WrApoKaR 
narepanbHaR 

r-1--- MblWl..la 
6eApa 

1+-f---- 61A1..1enc 

6onbWaR nplABOARll.laR 
MblWl..la 

6eApa 
(KOpOTKaR 
ronoeKa) 

Puc. 6.20. Beep sersu nerYe ysu,qer& c 3Toro yma. 0,qHa cropoHa 060,qa cnycKaercR no 3a,qHetii cropoHe wepoxosarotii n11H1111 
6e,qpeHHOU KOCTl1 (6on&waR np11BOAR11.1aR Mb/WL.ja), 3aTeM OKa3btBaeTCR B KOneHHOM cycrase c KfllO'-Jesotii TOHKOU Mb/Wl..jetii 
(He noKa3aHo) "'3areM cHosa no,qH11MaerCR ssepx K ra3y no nepe,qHetii cropoHe wepoxosarotii n11H1111 BMecre c AflUHHOiil 
np11BOARl1.letii "' KOpOTKOU np11BOARl1.letii Mb/Wl..jaMu, HanpasnRRCb K MeCTaM np11KpenneH11R rpe6eH'-JaTOtii Mb/Wl..jbl 
"' no,qB3AOWHO-nORCHl1'-JHOU Mb/Wl..jbl Ha TOU :>Ke fll1Hl111. TaKUM o6pa30M, Mb/ 06own11 060,qoK seepa OT OAHOTO seprena 
K ,qpyroMy nocpe,qcrsoM nepe,qHetii "'3a,qHetii n11H11tii np11KpenneH11R Ha wepoxosarotii n11H1111 . .. 



KOB0-6en.peHHYIO CBH3KY, n.eHCTByeT, B OT-

1rn1.rne OT OCTMbHbIX, KaK cr116aTeJib 6en.pa, 

11 yBOD.HT Ta3 B nepen.HHH HaKJIOH. B JI1060M 

CJI}"!ae, MaHyMbHOMY TepaneBTY CJIO)l(HO no

n.o6paTbCH 11 Jiet.Il1Tb :ny MbllllUy. 

KBan.paTHaH MbilllUa 6en.pa HBJIHeTcH npo

Me~ot.IHOH Me)l(D.y BepTeJibHbIM BeepoM 

H BeepoM BeTBl1 , TaKl1M o6pa30M OTHOCHCb 

K 06011M. Ee Hat.IMO Ha HH)l(Hei1 Jan.Hett t.Ia

cT11 cen.MHlllHOro 6yrpa OTMet.IaeT KOHet.IHYIO 

TO'IKY o6on.a BepTeJibHOfO Beepa H Hat.IMO 

CTyn11ub1 Beepa BeTBH. Ee KpenJieHtte noJan.11 

HH)l(HeH t.IaCTl1 60JiblllOfO BepTeJia OTMet.IaeT 

Ha'IMO o6on.a Beepa BeTBH, lllepoxoBaTylO 

J111Hl1IO 6en.peHHOH KOCTl1. 

CaMa no ce6e KBan.paTHM MbilllUa 6en.pa HB

JIHeTcH CHJibHbIM crn6HJIH3aTopoM T6C, yn.ep

)l(HBaH ceD.MHlllHbie 6yrpbl no3an.H 6en.peHHOH 

KOCTl1 11 noMOfM non.n.ep)l(HBaTb pa3rH6aHHe 

6en.pa, B KOTOPOM Mbl, JIIOD.11, CTOHM. 

2. Beep BeTB"1 

Cmynuu,a. Cen.MHlllHO-JI06KoBaH BeTBb. 

Kpau. Men.11MbHM 11 naTepMbHM lllepoxoBa

™ J111HM51 Ha 3aD,HeH t.IaCTl1 6en.peHHOH KOCTl1. 

MbtUJU,bt. 

• KBan.paTHaH MbilllUa 6en.pa (npoMe~ot.I-

Hasi); 

• MMaH npMBOD.muasi MbllllUa; 

• 60JiblllaH np11BOD.HIUaH MbllllUa; 

• TOHKaH MbllllUa (KJIIOt.IeBaH); 

• D.Jil1HHaH np11BOD.HlllaH MbllllUa; 

• KOpOTKaH np11BOD.muasi MbllllUa; 

• rpe6eH'IaTaH MbilllUa (npoMe~Ot.IHasi). 

Beep Bern11 BH3YMH3ttpoBaTb CJIO)l(Hee n.pyrwx, 

TaK KaK o6bI'IHO Mbl XJ)Ke 3HaKOMbl c np11BO

D.Hllll1Ml1 MbllllUaMl1 , a pacnOJIO)l(eH11e Mbllllll 

n.enaeT «060D.» 3TOfO Beepa He HaCTOJibKO Jier

KO BHD.HMbIM. OH npoxon.11T BHH3 no BHelllHei1 

t.IaCTl1 lllepoxoBaTOH JIHHl1H 11 B03BpaIUaeTCH 

BBepx no ee BttyTpeHHeH CTOpOHe C en.Ba pa3-

J111'Il1MbIM paccTOHHHeM Me)l(D.y HHM11. Ecn11 

Mbl npeD.CTaBHM, 'ITO BMeCTO Toro, 'IT06bI KaK 

o6bI'IHO lllMpOKO OTKpbITb Beep, Mbl OCTaBHJ111 

o6a ero KOHUa BMeCTe 11 nOJIHOCTblO BbITHtty-

5eJ:ipo 11 ra306eJ:ipeHHb1iit cycraa 

n11 cepen.11tty o6on.a Beepa, MbI 6bIJIH 6b1 6n11-

)l(e K napaJIJieJIH c 3THM Ha6opoM Mbillle'IHO

KOCTHbIX MexaHH3MOB. 113}"!aH 6en.po C3MH, 

Mbl Hat.I11HaeM D.BHraTbCH BHH3 no JiaTepMb

HOH CTOpOHe (HJIH no 3aD.HeMY Kpaio, eCJIH 6bI 

Hora 6bIJia B JiaTepMbHOH pOTaUHH) lllepoxo

BaTOH JIHHHH c D.HCTMbHOro np11KpenJieHM5l 

KBan.paTHOH Mbllllllbl 6en.pa. MbI MO)l(eM ys11-

n.eTb Ha6op MbllllU, npMKpenJIHIOIUHXCH K 3TOH 

J111HHl1. llMee BHH3 no JIHHl111 pacnoJiaraeTCH 

t.IaCTb 60JiblllOH np11BOD.HIUeH MbllllUbl - Ma

JiaH np11BOD.HIUM MbllllUa, OTD.eJibHO HHHepBM

pyeMM 3anwpaTeJibHbIM HepBOM. 

Eme HH)l(e MhI o6Hap~MM cepen.11Hy 6oJib

moi1 npMBOD.HIUeH MbllllUbl (KOTOPYIO B fJia

Be 5 Mbl np11coen.HHl1Jil1 K KOpOTKOH fOJIOBKe 

611uenca 6en.pa). CymecrnyeT cyxO)l(HJibHaH 

IUeJib, pa3D.eJIHIOIUaH 3TOT }"!aCTOK 60JiblllOH 

np11BOD.HIUeH MbllllUbl OT ee D.JIHHHOH t.IaCTl1, 

npoXOD.HIUeH Beeb nYTb BHH3 D.O MeD.HMbHO

ro HaD.MbIIUeJIKa 6e.n.peHHOH KOCTl1, KOTOpbIH 

JierKO HaIUYnaTb BCero Ha D.IOHM Bblllle MeD.H

MbHOH CTOpOHbl KOJieHa. 

KJIIOt.IeBOH MbllllUeH 3TOfO Beepa HBJIHeTCH 

TOHKaH MbllllUa, npOXOD.HIUaH OT lll11pOKOro 

npHKpenJieHHH CHH3Y ceD.MHIUHOH sern11 

11 nepeceKaiomasi 6en.po 11 KOJieHo, t.IT06b1 

CTaTb cpen.HeH MbllllUeH ryCHHOH JianKH, KO

TOPYIO Mbl o6Cy)l(D.Ml1 B f JiaBe 5. 

Puc. 6.21. TOHKaR MblWl..ja . ... 



<1>acl.j11anbHb1i1 pen113 ,anfl crpyKrypHoro 6anaHca 

BTopaH no110B11tta ::noro Beepa np11KpenJIH

eTCH K Me.UHaJibHOMY HJIH nepe.uHeMy KpaJO 

wepoxoBaToi1 1111ttw11, no cyurecTBy, npHMO 

pH.QOM c 6011bwoi1 npHBO.UHurei1 Mb1wuei1, 

HO B OT.UeJihHOM <Pacu11aJibHOM n11acTe. Ca

MOH .QJIHHHOH cpe.u11 HHX HBJIHeTCH .QJIHHHaH 

npHBO.uHlllaH MbIWUa. 3TO 60JibWOe Kpyrnoe 

cyxmKHJIHe, JiefKO naJibnHpyeMoe B 0611aCTH 

naxa, KOTopoe o6bP-IHO xopowo BMHO, Kor.ua 

Bbl CH.UHTe co CKpeureHHblMH HOraMH. 

KopoTKaH np11Bo1rnuraH Mbiwua Jie)((MT rny6-

)f(e 11 CBepxy .QJIHHHOH npHBO.UHurei1 Mbllllllbl, 

HO HX cPYHKUHH HaCTOJlbKO CXO)l(H, YTO HX 

MO)l(HO paccMaTpHBaTb KaK e.UHHOe ue11oe. 

rpe6eH4aTaR 
MblWLJ.a - H--...., __ 

npltlBOARl.l.laR 
MblWU.a 

6onbwaR _ ..,.'-=I.._..-"" 
np1t1BOARL11aR 

MblWU.a 

rpe6eH4aTaR 
~~iC---:'--- Mb1wu.a (cpe3) 

ManaR 

MblWU.a 

KopoTKaR 
np1t1BOARL11aR 
MblWU.a 

.lk'C:--~-AflitiHHaR 

np1t1BOARL11aR 

~ MblWU.a 

6onbwaR 

Puc 6.22. npuso,aR~ue MblWl..lbl cnepe.au npuso,aRT Hae 
o6paTHO K Ta3y "1 K npoMe>KYTO'IHOif rpe6eH'laToi1 Mb/WI.le. 

C11e.uy10uraH Mhiwua ::noro Beepa HBJIHeTcH 

nepexo.uttoi1 K TpeTbeMy Beepy. 3To rpe6ett

Y:aTaH MbIWUa. llHCTaJibHOe np11Kpen11ett11e 

rpe6eHY:aTOH MbIWUbl 3aBepwaeT nYTb BBepx 

B.UOJib Me.UHaJibHOli/nepe.utteH Y:aCTH wepo

XOBaTOH JIHHHH K MaJIOMY BepTeJiy, CTyn11ue 

noc11e.uttero Beepa. f pe6ettY:aTaH Mb1wua HB

JIHeTcH O.UHOBpeMeHHO 11 npHBO.UHWeH MbIW

uei1, 11 crn6aTeJieM 6e.upa. Ilo cPaKTy, 3a.UHHH 

Y:aCTb Beepa (3HaY:HTeJibHaH Y:aCTb 60JibllIOH 

npHBO.UHllleH Mblllillbl 6e.upa) BbinOJIHHeT 

pOJib pa3rn6aTeJIH 6e.upa, 11 BCe TPH MbIW

Ubl B nepe.utteH nOJIOBHHe Beepa - .QJIHHHaH 

npHBO.UHlllaH MblWUa, KOpOTKaH npHBO.UH-

uraH Mb1wua 11 rpe6ettY:aTaH Mbiwua - no

MoraJOT B crn6att1111 6e.upa. TaKHM o6pa30M, 

::na rpynna, HJIH Beep, BbICTynaeT B po1111 no

cpe.utt11Ka Me)l(.Qy crn6att11eM 11 pa3rn6attHeM 

6e.upa ttapH.uy c xaMCTPHHraMH 11 KBMPH

uencaMH, KaK MbI ~e o6cy)l(.QaJIH B f11aBe 5, 
11 c KOMnJieKCOM nOHCHMY:HbIX MbIWU, KOTO

pble HaM eure npe.UCTOHT paCCMOTpeTb. 

CyureCTBYJOT npoTMBopeY:HBhie MHeHHH 

0 POJIH npHBO.QHlllHX Mbllllll B Me.UHaJibHOM 

11 11aTepaJibHOM spaurett1111 6e.upa. B TO BpeMH 

KaK Herrep ( 1989) HBHO onpe.ueJUieT ee KaK Jia

TepaJibHOe BpaureHwe, Kett.uaJIJI 11 MaKKp11p11 

( 1983) npHBO.QHT .UOBO.Ubl B nOJib3Y Me.UHaJibHO

ro BpaureHHH. KpoMe Toro, HX .ueHCTBHe MO

)l(eT OTJIHYaTbCH B 3aBHCHMOCTH OT cn16aHHH 

HJIH pa3rn6aHHH 6e.upa B MOMeHT TIOBOpOTa. 

Ho, He B.UaBaHCb B no.upo6HOCTH npHBO.UMMbIX 

.UOBO.UOB (Mai1epc, 2015), Mbl npHllIJIH K BbIBO

.uy, Y:TO npHBO.uHWHe MblllIUbl 60JibWe BbinOJI

fUIJOT CTa6HJIH3HPYJOlllYIO pOJib BO BpaureHHH 

6e.upeHHOH KOCTH H3-3a HX HH3KOro MOMeHTa 

BpaureHHH OTHOCHTeJibHO MexaHHYeCKOH OCH 

6e.upeHHOH KOCTH, T. e. OHH cnpoeKTHPOBaHbl 

6e3 3HaY:HTeJibHblX pbIY:aroB, He06XO.UHMblX 

.llJUI C03.UaHHH Me.UHaJibHOro 11 JiaTepaJibHOro 

BpaureHHH 6e.upeHHOH KOCTM. 

l1cKJIJOY:eHHeM HBJIHeTCH caMa rpe6eHY:aTaH 

MblWUa, eCJIH Mbl roBOPHM 0 .UBH)l(eHMH Ta3a 

Ha 6e.upeHHOH KOCTH. fpe6ettY:aTaH MbIWUa, 

eCJIH Otta KOpOY:e c O.UHOH CTOpOHbl, THHeT 

JI06KOBYJO KOCTb no HanpaBJieHHJO K o.u
HOMMeHHOH 6e.upeHHOH KOCTH; KaK 6bl Mbl 

cKa3aJIH np11 4TeHHH Te11a np11Mett11TeJibHO 

K Ta3y, «JI06KOBaH KOCTb yi<a3bIBaeT Ha YKO

poY:eHHYJO rpe6ettY:aTyJO MblWUy». 3TO paB

HOCHJlbHO Me.UHaJibHOMY BpaureHHJO Ta3o-

6e.upeHHOro cycTaBa, HO .UBHraeTCH Ta30BaH 

KOCTb OTHOCHTeJibHO 6e.upeHHOH. 

3. naxOBblH Beep 

Cmynuu,a. MaJibIH BepTeJI 6e.upettttoi1 KOCTH. 

Kpau. BttYTpettHHH Kpai1 Ta3a. 

MbtUJU.bt. 

• rpe6ettY:aTaH Mb1wua (npoMe~OY:HaH); 

• MaJiaH noHCHHY:HaH MblWUa; .. 



• 60JibWaH n051CHWIHaH MblWUa (KJIIOt.IeBaH); 

• nO.LIB3.LIOWHa51 MbIWUa; 

• KBa.LipaTHa51 n051CHl1'-IHa51 MbIWUa .. 

Xorn Tpen1tt, H nocJie.LIHHH, Beep, KOTOpbIH 

pacnOJIO)l(eH BOKpyr OCH MaJIOro BepTeJia, 

COCTOHT TOJibKO H3 Tpex MbIWU, Mbl paCCMO

TPHM ewe D.Be MbIWUhl, CBH3aHHhie C 3THMH 

TpeM51, 11 Ha30BeM BCe 3TO KOMnJieKCOM no

HCHHl.JHbIX MbIWU. 

f pe6ew1arn51 Mh1wua 

MhlWlia, O.LIHOBpeMeHHO BblnOJIHHIOWa51 

npwse.Liettwe H rny6oKoe crn6attHe 6e.Lipa 

11 HBJIHI011Ia51C51 OTHOCHTeJibHO KBa.LipaTHOH . 

lllHpOKOe npOKCHMaJibHOe npHKpenJieHHe 

K TIO.LIB3.LIOWHO-rpe6ettt.IaTOH 6op03.Lie COt.Ie

TaeTC51 c WHpOKMM .LIHCTaJibHbIM npHKpenJie

HHeM K MaJIOMY BepTeJiy 11 K wepoxoBaTOH 

JI11tt11H no.LI HHM. AKKYpaTHO noJIO)((HTe KOH

t.IHKH naJibUeB B «HO)((HYIO HMKY» - OTKpbl

TOe npocTpaHCTBO c JiaTepaJibHOH CTOpOHbl 

cyxO)((HJIHH D.JIHHHOH npHBO.Ll51WeH MbIW

Uhl - TaK, l.JT06bl He Ha.LiaBHTb Ha 6e.LipeHHYIO 

apTepHIO. nonpOCHTe KJIHeHTa TIO.LIT51HYTh 

KOJieHO K npOTHBOTIOJIO)l(HOMY TIJiet.Iy H no

t.IYBCTBYHTe, KaK rpe6ettt.IaTa51 MbIWUa BHe-

3aTIHO OKa3bIBaeTC51 B BaWHX TiaJibUaX. 

fpe6ettt.IaTaH Mh1wua ct:>acuHaJihHO coeD.11-

ttetta c MaJIOH TIOHCHHl.JHOH MbIWUeH. Co

rnactto Tp3BeJIJIY (Tp3BeJIJI H CHMOHC 1992), 
np11MepHO y TIOJIOBl1Hbl BaWHX KJIHeHTOB Otta 

npHCYTCTByeT B Kat.IeCTBe MbIWUbl; HO y 60-

Jiee t.IeM 75% H3yqeHHbIX TpynoB Otta npHCYT

CTByeT B Kat.IeCTBe ct:>acUHaJibHOH TIOJIOCKH. 

ManaH noHCHHt.IHa51 Mhiwua npe.LICTaBJIHeT 

co6ott TOHKYIO MbIWUy, KOTOpaH MO)((eT Bbl

CTynaTb B pOJIH BblCOKO HHHepBHPOBaHHOfO 

peryJIHTOpa HanpH)((eHH51 D.JIH TIOHCHHl.JHOfO 

OT.LieJia no3BOHOt.IHHKa, BhmOJIH5151 TY )((e 3a

D.at.Iy, l.JTO H TIO.LIOWBeHHa51 MhlWUa D.JIH AxHJI

JIOBa KOMTIJieKca HJIH MaJiaH 3a.LIHHH np51MaH 

MbIWUa fOJIOBbl - D.JI51 KOMTIJieKca MbIWUhl, 

BbmpHMJIHIOWetl no3BOHOt.IHHK. B JII060M 

CJiyqae, MaJiaH TIOHCHHt.IHa51 MbIWUa, eCJIH 

Otta eCTb, 6y.LieT crH6aTb TI051CHHl.JHhIH OT.LieJI 

n03BOHOt.IHHKa H npHTIO.LIHHMaTb JI06KOBYIO 

KOCTh, l.JT06bI yBeCTH Ta3 B 3a.LIHHH HaKJIOH . 

6e,apo vi raJ06e,apeHHb1iil cycraa 

KOMTIJieKC H3 MaJIOH TI051CHHl.JHOH H rpe6ettt.Ia

TOH MbIWU MO)((HO npoqyBCTBOBaTb H pacrn

HYTh, Bbltl.LIH B TIOJIO)((ett11e Bhma.Lia H He TI03BO

JIHH npH 3TOM TIOHCHHUe npHHHTb JIOP.Ll03HYJO 

cPOPMY· PaJsepttHTe 6e.Lipo JiaTepaJibHO, TaKMM 

o6pa3oM, t.IT06hI KOJietto nosepttyJIOCb ttapy

~. a CTona OCTaJiaCh 60JihWe B onope Ha CTO

poHe 60JihWOfO TiaJibUa, H yrny6HTe Bhlna.LI, 

t.IT06bI TIOqyBCTBOBaTb 3TY CBH3b. 

Puc. 6.23. rpe6eH'laTaR Mb/Wf.4a. 

ooJibWa51 no51CHHt.IHa51 Mh1wua - 3TO KJIIO

t.IeBa51 Mh1wua B uettTpe 3Toro seepa, npoxo

.LIHWaH .LiaJieKo 3a Kpatt Ta3a K nonepet.IHhIM 

OTpOCTKaM H TeJiaM TI03BOHKOB Bcero TIOHC

HHl.JHOro OT.LieJia, a t.IaCTO H K .LIBeHa.LiuaTOMY 

TI03BOHKY rpy.LIHOfO OT.LieJia. 3TO O.LIH03Hat.I

HO CHJihHhIH crn6aTeJib 6e.Lipa, xorn ee poJih 

B pornu1111 6e.Lipa He TaK Ot.IeBH.LIHa - KaK Mbl 

~e TIHCaJIH BhIWe npo npHBO.LIHWHe MbIW

Ubl, eCTb CHJibHbie .LIO BOD.bl B TIOJib3Y Toro, l.JTO 

TIOHCHHt.IHaH MhIWUa C03.LiaHa TaKl1M o6pa-

30M, l.JT06bI He HMeTb CHJibHOfO BpawaTeJib

HOfO MOMeHTa. 

TaK)((e MbI tte cornacttbI c tta6JIIO.LieHH51-

MH DOf.LlyKa H D.pyrnx (1992) OTHOCHTeJibHO .. 



<Dac~vranbHbJJit penvr3 .anR crpyKrypHoro 6anaHca 

P11c. 6.24. 5onbwaR noRCHl1~HaR Mb/WI.la. 

Toro, '-ITO nOHCH114HaH MbllllUa He OKa3hIBa

eT 3cp<t>eKTa Ha noHCHl14Hbiti OT.lleJI no3BO

HO'-:IHl1Ka. CornacHo Hall111M co6cTBeHHbIM 

KJil1Hl14eCKMM l1CCJie110BaHl1HM, noHCHl14HaH 

MbllllUa no cymeCTBY HBJIHeTCH TpeyrOJibHOti 

(KaK 1111eJibTOBl1.llHaH - nocMOTPl1Te Ha no

HCHl14HYJO MbllllUY B CTOtiKe Ha '-lernepeHb

Kax, 4T06bI ycnOKOl1TbCH OTHOCl1TeJibHO 3TO

ro nyttKTa). BonoKHa, 1111yw11e K eepxHeMy 

noHCHl1'-:IHOMY OT.lleJiy, C03.llaIOT cr116att11e 

noHCHl1UbI 11 3a11H11l1 HaKJIOH Ta3a B TOH )l(e 

Mepe, KaK 11 MaJiaH nOHCH11'-:IHaH MbllllUa; 80-

JIOKHa, 1111yw11e K H11)1(Hel1 11aCTl1 nOHCH11Ubl, 

C03.llaIOT nepepa3rn6aH11e nOHCHl14HOfO OT-

11eJia 11 (11epe3 CBH3h Me)l(.lly L5 11 KpecTuoM), 

B KOHe'-IHOM C'leTe, nepe11H11ti HaKJIOH Ta3a. 

KaK TOJihKO MhI notiMeM, '-:!To eonoKHa, 1111y

w11e K BepXHl1M noHCHl14HbIM noJBOHKaM, 

npe11MymecrneHHO pacnoJIO)l(eHbI B nepe11-

Heti 11 JiaTepaJibHOH '-:laCTHX 60JiblllOti no

HCHl11IHOti Mbllllllbl , a BOJIOKHa, 1111yw11e 

B H11)1(H11ti nOHCHl11IHblti OT.lleJI, HaXOllHTCH 

Ha BHYTPeHHeti 11 3a11Heti '-lacrnx n0Hctt1111-

Hoti Mbllllllbl, Mbl CMO)l(eM onpe11eJil1Tb O'-leHb 

TO'IHYIO CTpaTermo c TO'-:IKl1 3peHl151 KOHKpeT

HbIX no3BOHO'-:IHblX naTTepHOB 11 11X nOJIO)l(e

H11ti - noCKOJibKY Mbl 11aCTO CTaJIKMBaeMCH 

c 4pe3MepHbIMl1 11Jil1 o6paTHblMl1 113rn6aMl1 

B nOHCHl14HblX no3BOHKax, KOTOpbie np051B-

JIHIOTC51 B 11e<t>opMau1111 Bbillle 11Jll1 Hl1)1(e yKa-

3aHHOti T01IKl1. 

EoJiblllaH noHCHl1'-:IHaH MbilllUa - o'-:leHb 60-

raToe 11 11yecTB11TeJibHOe 11rpoeoe none. Otta 

coe1111HHeT BepXHIOIO 11 H11)1(HIOIO 11aCTl1 nma, 

llbIXaH11e c XO.llb6oti (11epe3 HenpepbIBHOCTb 

c 1111acpparMoti), oceeoti CKeJieT c anneH1111-

KYJIHPHhIM, BHyTpeHHee c Hap~bIM 11 ne

pe11H1010 11aCTb c 3a11Heti. 3To 011Ha 113 He

MHor11x MbIWU c BereTaTl1BHbIM cnJieTeH11eM 

BHYTP11 Hee, 11Me10waH Tecttb1e OTHOllleH11H 

c nOl!KaM11, Kl1lllel!Hl1KOM 11 ceKCYaJibHO

CTbIO. Hap5111y c rpyrnee1111HhIM11 , 3TO 011tta 113 

nepBbIX MbllllU, BbIXOllHWMX 113 paBHOBeCM51, 

11 011Ha 113 nocne11H11x, y11ep)l(Mea10w11x ceoe 

paBHOBec11e Ha nyT11 K 11HTerpau1111. 

TpeThH MbilllUa 3Toro eeepa - 11 nocne11HAA , 

KOTopaH cttoea np11ee11eT Hae K nepe11tteti 

BepxHeH n011B3110lllHOti OCTl1 , rne Mb! Hal!a

Jil1 c caMoro Hallana c HanpHraTeJIH ll111p0Koti 

<t>acu1111 6e11pa, - 3TO no11B3110ll1HaH MbilllUa. 

Otta MMeeT 1111cTaJihHOe np11Kpennett11e K Ma

JIOMY BepTeJiy, KaK 11 60Jibllla51 nOHCHM'IHaH 

MbilllUa, HO npoxo1111T Hall nepe11tteti '-:laCThIO 

Ta306e11pettttoro cycrnea 11 no11 naxoeoti 

CB513KOti CJierKa JiaTepaJibHO no OTHOllle

Hl1IO K 60JiblllOH nOHCHl1'-:IHOti MbllllUe, 4T0-

6hI 3anOJIHl1Tb n011B3110lllHYJO HMKY - MJIM 

BHYTpeHHIOIO 11acTh eepxHeti nonacT11 npo

nennepa, ecn11 MhI no3BOJIMM ce6e ewe pa3 

BOCnOJib30BaTbCH 3TOH Mern<t>opOH. 0011-

83.llOlllHaH MbllllUa HBJIHeTCH cr116aTeJieM 6e-

11pa, a COOTBeTCTBeHHO, TaK)l(e npe110TBpa

waeT ero pa3rn6att11e. B nne11eeoM noHce 

aHaJIOfOM n01IB3110lllHOti Mbllllllbl HBJIHeTCH 

nollJlonaT011HaH MbilllUa, 3anoJIHH10WaH ne

pe11H1010 11acTb nonaTKM TaK )l(e, KaK no11-

B3110ll1HaH MbllllUa 3anoJIHHeT nepe11HIOIO 

'laCTb nO.llB3110lllHOti KOCTl1 . 

00llB3110ll1HaH MbllllUa 11MeeT llll1pOKOe npOK

Cl1MaJibHOe np11KpenJiett11e, npoxo11Hwee OT 

11Jil1 B6Jil1311 KpbIJia KpeCTUa no BCeMY BHy

TpeHHeMy KpaIO n011B3110lllHOfO rpe6H51 K ne

pe11HeH BepxHeH n011B3110lllHOti OCTl1 . «Llo

Jil1Ha» Me)l(.lly noHCHl11IHOti 11 n01IB3110lllHOti .. 



P11c. 6.25. nolJ.8311.0WHaR Mb/W~a. 

MbIWUaMl1 JanOJIHeHa nO.llB3.llOlllHOH cpac

u11etf, noKpbIBalOIUeH nO.llB3.llOlllH)'IO Mbllll

uy. Kor.ua oHa c1111wKoM HanpIDKeHa HJI11 or

paHw1eHa, OHa MO)f(eT HaT51fl1BaTb 60JibwylO 

n051CHH'IH)'IO MbllllUY JiaTepaJibHO B CTOPOHY 

nO.llB3.llOlllHOH MbllllUbl. 00.llB3.llOII1Ha51 Mbllll

ua cpaCUl1aJibHO HenpepbIBHa c KBa.apaTHOH 

no51CHH'IHOH MbllllUett, KOTOpa51 HlleT K .use

Ha.aUaTOMY pe6py, a TaK)f(e K nonepet.IHbIM OT

pOCTKaM no51CHW'-IHbIX noJBOHKOB. 

3Tl1 .use MbllllUbl o6pa3ylOT BTOpotf KOM

nJieKC, 11.llYllll1H napaJIJieJibHO, HO JiaTepaJib

HO no OTHOllleHl1IO K 60JiblllOH no51CHl1'-IHOH 

MbIWUe OT MaJIOfO sepTeJia K .useHa.auaTOMY 

rpy.llHOMY no3BOHKY 11 .useHa.auaTOMY pe6-

py. 3TOT KOMnJieKC MO)f(HO not.IyBCTBOBaTb 

11 pacTHHYTh, ec1111 c.ue11aTh Bhma.u 11 nosep

HYTb 6e.upeHHYIO KOCTb Me.lll1aJibHO, B CTO

poHy Ml13HHua cTonb1. BhIT5I)f(eH11e snepe.u 

OT BbIT5IHYTOH Horn t.Iepe3 pe6pa c O.llH0-

11MeHHOH CTOpOHbl yseJil1'-111T paCT5I)f(eH11e 

11 np11HeceT BCeMy KOMITJieKcy MbllllU pe3KOe 

0611ert.IeH11e. Jlio6otf 113 KOMnJieKcos no o6e 

CTOpOHbl OT 60JiblllOH n051CHl1'-IHOH MbllllUbl 

np11 nocTypaJibHbIX KOMneHCaTOpHblX naT

TepHaX MO)f(eT 3aMeHl1Tb c11a6y10 HJil1 JaMO

pO)f(eHHYIO 60JiblllYIO n051CH11'-IHYIO MbllllUy. 

5e.apo 111 ra306e.apeHHb10 cycraa 

P11c. 6.26. Kaa11.parHaR noRcHwmaR MblW~a. 

3To JaseplllaeT u11KJI 113 Tpex seepos soKpyr 

Ta306e.upeHHOfO cycrnsa, nOCKOJibKY Mbl 

npolllJl11 nOJIHbIH nYTh soKpyr nporre1111epa 

OT nepe.aHetf sepxHeH nO.llB3.llOlllHOH OCTl1 

K ttetf )f(e. Ha rrpaKTl1Ke, so speM5I .LIBl1)f(eH115I 

3Tl1 seepb1 pa6ornioT 6ecnepe6ot1Ho, crn611-

1111311py5111 M06HJil13y51, .llO Tex nop, noKa '-ITO

TO rroH.afa He TaK, 3aCTaBJI5151 0.llHY ceKU11IO 

pa60TaTb CJI11ll1KOM ycep.UHO 111111 soo6me 

Mewa51 etf pa6ornTh; rro.uo6Hb1e .u11c6aJiaHcb1 

11erKo ysHlleTb s naTTepHax noxo.aK11. 

0t.IeBl1.llHO, '-ITO aHaJIOfH'-IHYIO pa3sepTKY 

MO)f(HO rrposeCTl1 BOKpyr rrpOTl1BOnOJIO)f(H0-

ro Ta3o6e.upeHHOro cycrnsa. Y 6oJibll111HCTBa 

JIIO.llett 6Y.llYT KaK CXO.llCTBa, TaK 11 pa3Jil1'-11151 

Me)f(.Lly H11M11 c TO'-IKH 3peH115I 11et.IeH115I. Ca

r11TTaJibHb1e aHOMaJil111 - Hanp11Mep, ne

pe.UH11H HaKJIOH Ta3a, n051CHl1'-IHblH OT.lleJI 

fl03BOHO'-IHl1Ka B crn6aHHl1 HJil1 nepepa30-

fHYTbie KOJieH11 - 6y.uyT 11MeTb TeH.LieHU11IO 

Bbl3bIBaTb Cl1MMeTp11'-1HOe KOMneHCaTOpHoe 

HaT5I)f(eH11e, Toma KaK see spamaTeJihHhie 

rraTTepHbl, TaK )f(e KaK JiaTepaJibHbie HaKJio

Hbl 11 CMeIUeHl151, 6Y.llYT Bbl3bIBaTb aCl1MMe

TP11'-IHbie nanepHbI. 3To Tpe6yeT xopowero 

Bl13YaJibHOfO 11 naJibflaTOpHOfO aHaJil13a .ll1I51 

pa3pa6oTKl1 3cpcpeKTl1BHOH, op11eHTwposaH-

-



©acu1.1a!1bHb1i1 pe!11.13 !VfR crpyKTypHoro 6a!1aHca 

HOH Ha KJIHeHTa, 11H.lll1Bl1.llYaJibHO no1106paH

HOH CTpaTern11. 

Hanp11Mep, 10rneHT MO)((eT 11cnoJib30BaTb 

pa3Hble Y:aCTl1 KOMnJieKca nOHCHl1'-IHblX 

Mbllllll llJIH crn611JI113au1111 Ka)((.llOH Horn; 

llOBOJibHO Y:aCTO naTTepHbl CTa611JI113au1111 

pa3JIHY:alOTCH Me)((.lly 1lOMl1HaHTHOH 11 He-

110Ml1HaHTHOH HOraMl1. flp11 pOTaU110HHbIX 

naTTepHax Ta3a, npaBaH rpe6eHY:aTaH Mbilll

ua ttepe111<0 pa6orneT B nape c JieBotl rpYllle

BM.llHOH MbllllUeH, 11 Hao6opoT. Xorn HeKOTO

pbie noBTOpHIOlUMeCH naTTepHbl, no1106Hble 

3Tl1M, MO)((HO 11.lleHTMqmu11poBaTb, MH.lll1-

Bl1.llYaJibHbie oco6eHHOCTM Ka)((.llOH M3 3TMX 

11Ba11uaTM MbilllU, noMHO)((eHHbie Ha 11Ba 6e-

11pa, c0311a10T MHoroo6pa3Me, Tpe6yiomee 

11HllMBM11YaJibHOro no11xo11a KO BCeMy Ha6opy. 

D,.rrH .llOCTM)((eHMH HaMJI)"-IlllMX pe3yJibTaTOB, 

np0Be1111Te Bl13YaJibHYIO oueHJ<Y B noJio)((e

HM M CTOH M BO BpeMH XO.llb6bI , a Ta)()((e TlUa

TeJibHYIO naJibnaTOPHYIO oueHJ<Y. 

KaK npaBHJio, npoMe~TOY:Hbie M11oct>acuM11 

Me)((.lly BeepaMM - 06nacT11 rpe6eHY:aTOJ1: 

Mbllllllbl M KBa11paTHOH Mbllllllbl 6e11pa -

OKa3bIBalOTCH ct>acuMaJibHO CKOBaHHbIMM 

npM cywecTBeHHbIX nocTypaJibHbIX MCKa)((e

HMHX. fpe6eHY:aTaH MbIWUa yKopaY:MBaeTCH , 

oco6eHHO B CJI)"-IaHx nepe11Hero HaKJioHa Ta3a 

M Me.lll1aJlbHOH poTaUMM 6e11peHHOH KOCT11; 

KBanpaTHaH MbllUUa 6e11pa, B CJI)"-IaHX 3a11-

Hero HaKJIOHa Ta3a 11 JiaTepaJibHOM poTaUMM 

6e11peHHOH KOCTM, CTaHOBMTCH Y:pe3MepHO 

nJIOTHOM 11 <t>acUMaJibHO yKopoY:eHHOM . 

4TeHMe Tena npMMeHMTenbHO 
KTa3y 

Ta3, no)((aJiytl, HBJIHeTcH caMo.11: Ba)((H0.11: llJIH 

Hae o6JiaCTblO K npOY:TeHMIO OTHOCMTeJibHO 

cMe)((HbIX c HMM KOCTe.11:. MHO)((eCTBO lllKOJI 

CCbIJialOTCH Ha COOTHOllleHMe Ta3a c ropM-

30HTaJibHOM nJIOCKOCTblO 3eMJIM 11JIM BepTM

KaJibHOM OCblO CHJibl rpaBMTaUMM. 

MHornx TepaneBTOB )"-IaT cHaY:aJia M3MepHTb 

yron Me)((.lly nepe11HeJ1: 11 3MHeJ1: BepXH11M11 

nO.llB31l0lllHblMM OCTHMM. flpl1 3TOM 11CTO'-IHM-

KM paCXO.llHTCH B npe11nOJIO)((eHID1X, .llOJI)((Hbl 

JIM OHM 6bITb Ha 0.llHOM ypOBHe HJIM pacno

JiaraTbCH CJierKa non yrnoM, M Y:aCTO ynOMM

HalOT, '-ITO yroJI HeMHOro pa3JIMY:aeTCH Me)((.lly 

noJiaM11. He11aBHee 11ccne110BaHMe, 011Ha1<0, 

noKa3bIBaeT, Y:TO no1106Hb1e 113MepeHIDI 110-

BOJibHO HeHane)((Hbl l13-3a BJIIDllOlUMX Ha 3TOT 

yron ecTecrneHHbIX pa3JIWIMJ1: B ct>opMe 11 pa3-

Mepe KOCTe.11: Ta3a pa3HbIX n1011eJ1: (Preece 1111p. 

2008), a Ta)()((e M3-3a TPYllHOCTM TOY:Ho.11: naJib

nau11M 3MHeJ1: noBepXHOCTHOH nO.llB3110lllHOH 

OCTM (Cooperstein & Hickey 2016). Xorn Mo

)((eT OKa3aTbCH noJie3HblM 11MeTb HeKOTopoe 

npe11crnBJieHMe 06 3TOH opMeHTaUMM 11 CTe

neHM pa3JIM'-IMH, Mbl .llOJI)((Hbl nOMHMTb, '-ITO, 

.Qa)((e npM paCCMOTpeHMM 3act>111<c11poBaHHO

ro HJIM «Hei1Tpa.TibHOro Ta3a» yroJI MO)((eT Ba

pb11poBaTbCH OT 0 110 23 rpa.uycoB. flo3TOM)' 

BMeCTO Toro, '-IT06bI CMOTpeTb Ha yroJI HJIM Ha 

COOTHOllleHMe Ta3a c ropM30HTaJibHOH nJIO

CKOCTblO, Mb! nOJI)"-IMM HaMHOro 60Jibllle 11H

<t>opMaUMM 0 COOTHOllleHMl1 MHfKMX TKaHei1, 

eCJIM 6y11eM paccMaTpMBaTb Ta3 B KOHTeKCTe c 

6e11peHHOH KOCTblO. 

Ha P11c . 6 .27a 11306pa)((eH Hei1TpaJibHbIH Ta3, 

KaK c TO'-IKM 3peHMH HaKJIOHa, TaK M c TO'-IKM 

3peHMH cMemeHMH . EcJIM Bbl nocM0Tp11Te Ha 

MHfKMe TKaHM (PMC. 6 .28), TO YBl111MTe, '-ITO 

(a) (6) (e) 

P/11c. 6.27. 3.QeCb Mbl Bfl1Afl1M rpfl1 B03MO>KHblX narrepHa 
CKenerHoro COOTHOWeH/11R 6e.QpeHHOiir KOCT/11, Ta3a 
fl1 noRCH/111./Horo or.Qena no3BOHOl./Hfl1Ka: a) HeiirrpanbHb1iit ra3; 
6) nepe.QHfl1iit HaKnoH; s) nepe.QHee cMeu.ieH/11e. 

-



KaK enepe1u1, TaK 11 no3a1rn Ta3o6e.LipeHHoro 

eyernBa Bee e6aJiaHe11poBaHo. 

EeJIH Bbl noeMOTpHTe Ha P11e. 6.28a e .LI06aB

JieHHblMH BepTeJibHblM H naxOBblM BeepaMH, 

Bbl YBH.LIHTe, 'ITO Bee MbIIlle'lHble BOJIOKHa, 

nepeeeKalOWHee.H Bnepe.LIH epe.LIHHHOH JIH

HliH eyernBa, eo3.LialOT em6aH11e 6e.Lipa (ne

pe.LIHHH HaKJIOH Ta3a), a Bee TKaHH, npOXO.LIH

WHe eyeTaB e3a.LIH, HBJIHIOTeH pa3r116aTeJIHMH 

(3a.LIHHH HaKJIOH). 3nt TKaHH flOMOralOT TeJiy 

eTa6HJIH3HpOBaTb 6e.LipeHHble KOeTH H Ta3 

B Ka)l(LIOH cpa3e no BeeH aMnJIHTy.Lie ern6aHHH 

H pa3rn6aHHH. 

Ha P11e. 6.286 11306pa:>KeH Ta3, KOTOpb1H 

HeHTpaJieH e TO'IKH 3peHHH eMeweHHH, HO 

HMeeT nepe.LIHHH HaKJIOH. 3To 03Ha'laeT, 'ITO 

Ta306e.LipeHHbIH eyernB HaXO.llHTeH B em6a

HHH, TeM eaMbIM yKopa'lHBaH (HJIH HBJIH.Heb 

eJie.LieTBHeM YKOpO'leHHOeTH) ern6aTeJIH 6e

.Lipa. EeJIH MbI nonpo6yeM HHTepnpeTHpo

BaTb 3TO e TO'IKH 3peHHH npHBbl'lHbIX HaM 

5e.apo 11 ra306e.apeHHb1i1 cyaaa 

BeepoB, Bee nepe.LIHHe yqaeTKH 3aeTpHJIH 

B YKOpO'leHHOM eoeTOSIHHH KaK B BepTeJib

HOM Beepe, TaK H B Beepe BeTBH. Bee TKaHH, 

OTHOeHwHee.H K naXOBOMY Beepy, TaK:>Ke 3a

eTpSIJIH B YKOPO'leHHOM eoeTOSIHHH (nOMHH

Te 0 TOM, 'ITO 60JiblllaSI no.HeHH'IHaSI MbllllUa 

MO:>KeT OTJIH'laTbeSI B 3aBHeHMOeTH OT flOHe

HH'IHOro naTTepHa). TaK:>Ke 6y.LIYT H3MeHeHbI 

Me:>KMbillle'lHbie neperopO.LIKH npHBO.ll.Hllll1X 

MbllllU - 33.llHHSI neperopO.LIKa 6y.LieT Harn

HYTa BBepx, a nepe.LIHHH - HarnHyTa BHH3. 

Ha nepBbIH B3rJIH.LI, P11e. 6.28B TaK:>Ke 11306pa

:>KaeT nepe.LIHHH HaKJioH Ta3a, oeo6eHHO np11-

HHMaH BO BHHMaHHe eTeneHb r11nepJIOp.LI03a 

(33.llHHH H3m6) B nosieHH'lHbIX Il03BOHKax. 

Ho KaK TOJibKO Mbl pa306beM ero Ha eoCTaB

JIHIOWHe, MbI YBH.LIHM, 'ITO Ta3 e.LIBHHYT Bne

pe.LI OTHOeHTeJibHO CTOIT, e03.llaBaSI nepe.LI

HHH HaKJIOH 6e.LipeHHOH KOCTH. Mbl .llOJDKHbl 

paeeMaTpHBaTb HaKJIOH Ta3a OTHOeHTeJibHO 

3Toro HOBOro YTJia HaKJIOHa KOCTeH 6e.Lipa, 

a He OTHOeHTeJibHO noJia. B 3TOM CJiyqae Mbl 

YBH.LIHM, 'ITO Ta3 HMeeT 33.llHHH HaKJIOH OTHO

eHTeJibHO 6e.LipeHHblX KOeTeH, a 3Ha'IHT, Y.ll

JIHHeHHe MO:>KeT noTpe6oBaTbCSI 33.llHHM 3Jie

MeHTaM 3THX BeepoB - pa3rn6aTeJISIM 6e.Lipa. 

3aAHHe eonoKHa cpeAHelii 
!lfOAH'lHOlii MblWl..lbl _ _...,..IF- nepeAHHeeonOKHacpeAHelii 

!lfOAWlHOlii Mb1W4bl 
60nbWa!I !lfOAH'lHa!I MblW4a 

fny60KHe naTepanbHble 
poTaTOpbl 

6onbwa11 npHBOA!lll.\a!I --
Mb1w4a 

"~-- Hanp11raTenb wHpoKolii lj>ac4HH 6eApa 

:r;t-'R--- fpe6eH'laTa!I MblW4a 

t+---H-- KopoTKa!I npHBOA!llJ.\a!I Mb1w4a 

AnHHHa!I npHBOA!lll.\a!I MblW4a 

f~-- np11Ma!I Mb1W4a 6eApa 

• 3Kc4eHTpH<1eCKH Jarpy>KeHbl (yAnHHeHbl) 

• KoH4eHTpH<1ecKH Harpy>KeHbl (yKopo<1eHb1) 

• C6anaHrnpoeaHbl 

Puc. 6.28 . .ao6aanRR K rjJopMaM MRrKue TKaHu, Mb/ MO>KeM RCHO YBUAeTb, c Ka KU MU o6naCTRMlll HY>KHO 6yAeT pa6oraTb 6onbwe . .. 



<JJacl.jvtanbHbt~ penvi3 AJIR crpyKTypHoro 6anaHca 

Me)l(Uy cMewettHeM H ttaKJiottoM ecTb neeSITb 

B03MO)l(HbIX BapHaUHH noJIO)l(eHHSI Ta3a: 

I) HeHTpaJibHOe CMewettHe, HeHTpaJibHbIH 

ttaKJiott ; 

2) nepe11ttee cMewettHe, ttei1TpaJibHbIH tta

KJiott; 

3) 3RUHee CMewettHe, ttei1Tpa.ribHbIH HaKJiott ; 

4) HeHTpaJibHOe CMewettHe, nepe.UHHH Ha-

KJIOH; 

5) nepe.uttee cMewettHe, nepe.uttHH ttaKJiott; 

6) 3a.uttee cMewettHe, nepe.uttHH ttaKJiott; 

7) ttei1TpaJibHOe CMewettHe, 3a.UHHH HaKJiott; 

8) nepe.uttee cMewettHe , 3a.UHHH ttaKJiott ; 

9) 3a.uttee cMewettHe , 3a11HHH ttaKJIOH. 

Kor.ua MbI pa6orneM c nepe.uttHM cMewettH

eM, HaM H~HO o6paTHTbCSI K CTonaM, B oco-

6eHHOCTH K nSITKaM, KaK Mb[ ~e BH,UeJIH 

B fJiaBe 4, 4T06bI y6e11HTbCSI, 4TO y KJIHeHTa 

.UOCTaT04HO onopbl C3MH, 4T06bI BePHYTb

CSI Ha nSITKH. 3aTeM HaM TaK)l(e H~HO 6y.ueT 

nopa60TaTb c nJiaCTaMH <t>aCUHH' npHnO.UHH

MaSI ee cnepe.uH H onycKasi c3a.UH. 

Koma MbI nocMoTpHM tta PHc. 6.29, y.uep)l(H

easi 3TO B naM.SITH, Mbl YBH.UHM, 4TO Ta3 Ha

XO.UHTCSI B tteHTpaJibHOM nOJIO)l(eHHH c TO'iKl1 

3peHHSI HaKJIOHa OTHOCHTeJibHO 6e.upeHHbIX 

KOCTeH . 3a.UHHH H3rn6 nOSICHH'iHOfO OT.UeJia 

P111c. 6.29. Kn111eHT AeMOHCTp111pyer CMe~eHHb/M anepeA Ta3, 
KOTOpblM np111 3TOM HeiirpaneH c TO'IKlll 3peHlllR HaKnOHa. 

P111c. 6.30. 3AeCb Mb/ BlllAlllM pacnpocrpaHeHHbtii narrepH 
3aAHero HaKnoHa np111 OAHOBpeMeHHOM nepeJJ,HeM 
cMe~eH111111 raJa. 

n03BOHO'iHHKa o6pa30BaH 3a.UHHM HaKJIO

HOM rpy.UHOH KJieTKM , H Bbl MO)l(eTe qeTKO 

yeH.ueTb .umrny a6.uoMHHaJibHOH o6nacTH 

B cpaBHeHHH c noSICHHlIHbIM OT.UeJIOM. 

Ha PHC. 6.30 Mbl CHOBa BH.LlHM nepe.uttee CMe

wettHe H HaKJIOH 6e.upeHHOH KOCTH, H, XOTSI 

3TO CJIO)l(ttee YBH.UeTb, Ta3 BbifJISI.UHT cnerKa 

ttaKJIOHeHHbIM Ha3a.U, Kor.ua Mbl 4HTaeM ero 

OTHOCHTeJibHO 6e.upeHHOH KOCTH. 

P111c. 6.31 . y Haweii MOAen111 Mbl MO>KeM YBlllAeTb Apyroii 
c TO'IKlll 3peHll/R HaKnOHa Ta3a narrepH . .. 



Mo11e11b Ha Pttc. 6.31 TaIOKe 11eMOHCTpttpyeT 

tte6011bwoe nepe11ttee cMewettHe Ta3a, TH

nwrno tt11ywee B nape c HaKJioHeHttotl Ha-

3a11 rpy11HOH KJieTKotl ; npH 3TOM caM Ta3 Ka

)l(eTCH c11erKa HaKJIOHeHHbIM Bnepe11. lfro6hI 

cnpaBHTbCH c TOH KOMnpeccHetl, KOTOPYIO 

3TOT naTTepH C0311aJI B ee nOHCHH'IHOM OT-

11e11e, Otta KOMneHCHpyeT ee pa3rn6attHeM 

3a11ttero H3rtt6a no3BOHOlIHHKa 3a npe11e11a

MH BepXHHX noHCHHlJHbIX n03BOHKOB, r11e

TO Ha ypostte T5 HJIH T6. 

011HHM H3 MHOfOlJHCJieHHbIX npeHMyweCTB 

'1Temui: Ta3a OTHOCHTeJihHO 6e11peHHbIX KO

CTetl HBJIHeTCH TO , lJTO Mbl cpaKTHlJeCKH lJH

TaeM noJIO)l(ettHe Ta306e11pettttoro cycTaBa. 

lfreHHe Ta3a OTHOCHTeJihHO no11a 11acT HaM 

npellCTaBJieHHe 0 TOM, KaK L5 pacnoJIO)l(eH 

Ha KpecTue, H 3TO TO)l(e MO)l(eT 6bITb no11e3-

HbIM, HO 3TO - HHcpOpMaUHH 11pyroro po11a. 

MbI 'lHTaeM Ta3 OTHOCHTeJibHO 6e11petttth1x 

KOCTeH, lJT06hI npoaHaJIH3HpOBaTb, H3 Ka

KOro noJIO)l(eHHH KJIHeHT HalJHHaeT llBIDKe-

6e.JJ.pO V1 raJ06e.JJ.peHHb1i1 cycraa 

HHe - HaXOllHTCH JIH 6e11po ~e B pa3rn6a

HHH (T. e . Ta3 HaKJIOHeH Ha3all OTHOCHTeJihHO 

6e11peHHOH KOCTH) HJIH Ha'lHHaeT H3 crn6a

HHH (T. e. Ta3 HaXOllHTCH B nepe11HeM HaKJIOHe 

OTHOCHTeJibHO 6e11peHHOH KOCTH)? Toma Mbl 

CMO)l(eM oueHHTb cnoco6HOCTH TKaHetl cne

pe11H T.6C npH noMOIUH npocToro Bhma11a 

Bnepe11 H nocMOTpeTb, OTKpbIBaeTCH JIH ne

pe.IlHIDI qacTb 6e11pa. 

Ec11H KJIHeHT Ha'lHHaeT 113 noJIO)l(ett11H 3a11-

Hero HaKJiotta Ta3a, TO MhI npe11no11araeM 

YBI11leTb OlJeHb tte60JibWOe llBIDKeHHe, T. K. 

OHO ~e npottcxo11HT HJ pa3rn6attHH. Ee11-

po pa3rn6aeTcH scero Ha 10-12 rpa11ycoa, 

n03TOMY eCJIH qaCTb 3TOro 11Hana30Ha ~e 

11cnOJib30BaHa B nOJIO)l(eHMH CTOH, Mbl He 

YBI111HM cywecTBeHHhIX H3MetteHHH B 3TOM 

cycTase, Koma KJIHeHT c11e11aeT war snepe11. 

Hao6opoT, ecJIH KJIHeHT tta'lHttaeT H3 no

JIO)l(eHHH Ta3a B nepe11HeM HaKJIOHe, T. e. H3 

crn6att11H, MhI npe11no11araeM yBH.IleTb 6011b

we pacKpbITHH , T. K . TO'lKOH OTC'lfaa HBJIHeT-

P111c. 6.32. Kor.aa Mbl nonpoc111n111 Hawy Mo.aenb c.aenaTb war 8nepe.a, ocra81118 nRTKY Ha nony, Mbl y8111,aen111, 'ITO oHa 111cnonb3yeT 
.aocraTO'IHYIO aMnn111ry.ay ,Q8111:>KeHlllR. nocMOTpl!IM CHa'lana Ha npa8yl0 CTOpOHY (a), r.ae TKaHb HeMHOro OTKpblflaCb cnepe.a111 
6e.apa, OTKy,aa oHa Ha'lana, HO He .aocr111rna C8oero nonHoro noTeH4111ana. B 3TOM nono:>KeH111111 Mbl 8111.QlllM y Hee npo8111caH111e 
8 cpe,aHeilr/8epxHeilr 'laCTlll nORCHlll'IHOro OT,aena c 3aMeTHb/M 60K08b/M cr1116aH111eM, HaKnOHRIO~lllM Ta3 8npa80 (1113rlll6aR 
no380HO'IHlllK 8ne8o). fle8aR cropoHa (6) 8blrnR,a111T ner'le no.acrpa1118a10~ei!rCR, nocKonbKY ecn111111 npo111cxo.a111T KaKoe-n11160 
npo8111CaH111e n0380HO'IHl!IKa, TO ero 3Ha'llllTenbHO MeHbwe; KpOMe Toro, MeHbWe HanpR:>KeHlllR C03,aaeTCR 8 a6,aOMlllHanbHOilr 
30He, 'ITO Mbl 8111.QlllM Ha P111c. 6.32a, 8 pe3ynbTaTe p0Ta4111111 Ta3a. Xorn 3TO npey8en111'leHHoe nono:>KeH111e, OHO 8b1.Q8111raeT 
Ha nep8blilr nnaH COOTHOWeHl!IR ,Q8"1:>KeH111ilr np111 TblflbHOM cr1116aHl!llll roneHOCTOna, pa3r1116aHl!llll 6e.apa Ill pa3r1116aHllllll cnlllHbl . .. 



(])acljvianbHbti1 penviJ ,[lnR crpyKrypHoro 6anaHca 

CH cr116am1e, nepexo11Hmee B Heti:TpaJihHoe 

noJ1o:>KeH11e, a 3aTeM B pa3r116aH11e. EcJ111 

TOJlbKO TKaHb He 3aCTPHJ1a B «yKopo11eHHOM» 

COCTOHHl111 . 

CTp11 cueHap1111 «3acTpeBaH11H B yKopo-

11eHHOM COCTOHHl111» Mbl MO)l(eM 3aMeTl1Tb 

yMeHbllieH11e aMnJ111TY,Ubl .UBl1)1(eHl1.sl - KJ111-

eHT c.ueJlaeT war He TaK .UaJieKo 11J111 KJ111eHT 

MO:>KeT CKOMneHCl1POBaTb 3TO yBeJ1111.JeHHbIM 

.UBJ1)1(eH11eM B .upyroH: o6JlaCTl1, KaK npaBl1J10 

B n03BOH01.JHl1Ke (P11c. 6.32). 

Bee Tp11 Beepa T6C nepeceKalOT wapoB11.u

HhIH cycTaB, cnoco6HbIH .UB11raTbCH BO Bcex 

nJlOCKOCTHX. CTo3TOMY Ka:>KHaH 113 MhIWU 

MO)l(eT OKa3aTbCH 3a.ueti:CTBOBaHHOH B 11e

pe.ue naTTepHOB, B 3aBl1Cl1MOCTl1 OT yrna, 

no.u KOTOpbIM OHl1 nepeceKalOT 3TOT cycTaB. 

Hanp11Mep, Koma MhI BH.lll1M JiaTepaJibHhIH 

HaKJlOH Ta3a, HaM H~HO c6aJiaHCl1pOBaTb 

COOTHOUieH11e Me:>KHy OTBO.U.slllll1Ml1 MblllI

uaMl1 (BepTeJibHbIH Beep) Hm1rneH: CTOpOHbl 

11 npl1BO.U.slllll1Ml1 MblllIUaMl1 (naXOBbIH Beep) 

npOTl1BOnOJI0)1(H0fO 6e.upa, noCKOJibKY 11 Te, 

11 .upyrne MoryT OKa3aTbCH 3a6JIOK11pOBaH

HbIMl1 B yKopo11eHHOM COCTOHHl111. 

0TBOARU41Ae MblWl..lbl 

(BKntOYaR HanpRraTenb 

WIApOKOH cpaCl..llAIA, 

cpeAHIOIO, Manyio 

IA 6onbWYIO RrQAIAYHble 

MblWl..lbl) --

fpe6eHYaTaR MblWl..la ----<--==---#- /.A 

KopoTKaR 

nplABOARL14aR 
MblWl..la ---~-Y:I. 

MblWl..la 

6onbwaR -----
np1ABOARL14aR 

MblWl..la 

Puc. 6.33. 8 cny<1ae naTepanbHblX HaK110H08 OT80,£1RU(/lle 

MbtWf..4bt 6y.t:1yr yKopo'leHbl no H/llJKHeiir cropoHe, no.t:1TRru8aR 

n0,£183,llOWHYIO KOCTb K 6onbWOMy 8epTeny. 3TO 6y,£1eT TRH,YTb 

n0,£183,llOWHO-no6K08YIO 8eT8b 6n111JKe K npOT/1180nonOJKHOiir, 

8epxHeiir cropoHe Ta3a . 

ll11c6aJiaHCbl B HanpH)l(eHl111 Me:>KHy OTBO.UH

llll1Ml1 11 npOTl1BOnOJ10)1(HbIMl1 np11BO.U.slllll1-

Ml1 MbIWUaMl1 MOfYT noBJil1.slTb Ha nepeHOC 

Beca BO BpeM.si: noxomrn. t1To6b1 nepeHecT11 

Bee Tena Ha onopHylO Hory, Ta3 cnerKa ony

cKaeTcH B CTOPOHY HOfl1, KOTOpaH OTTaJIKl1-

BaeTC.sl . qT06bI C03.UaTb 3TOT HaKJlOH, O.UHO 

6e.upo .UOJI)l(HO 6hITh cnoco6Ho K np11Be.ue

Hl110, a BTOpoe - K OTBe.UeHl1IO 11 O.UHOBpe

MeHHOMY pa3rn6aHl1IO (P11c. 6.34). 

Mb1 MO)l(eM np0Bep11Tb 3TO cooTHoweH11e, 

nonpoc11B KJ111eHTa BCTaTb 11 BbinOJIHl1Tb 

nepeHoc Beca (P11c. 6.35). Mo:>KeT noTpe6o

BaThCH HeMHOro TepneHl1.sl, 1-IT06bI HaY1-111Tb-

fpe6eHYaTaR 

MblWl..la 

KopoTKaR 

nplABOARU4aR 

MblWl..la ---+-- • 

JlnlAHHaR ---+--- ·• 

nplABOARU4aR 

MblWl..la 

CpeAHRR 
,....____ IA KOpOTKaR 

RrQAIAYHble 

MblWl..lbl 

irr--- HanpRraTenb 
WIApOKOH 

cpaCl..llAIA 

Puc. 6.34. HaKnoH Ta3a 8CJ1e,£13a KacaH111eM nRTKoiir Tpe6yeT 

OT OT80,£1RU(/llX MblW/..4 8e,llyU(eiir cropOHbl C/llflbl /II cnoco6HOCT/ll 

no.t:1crpa1118aTbCR, 8 TO 8peMf/ KaK nepe,LIH/lle np11180,£1RU(/lle 

Mb1Wf..4bl npOT/1180nonoJKHOiir cropOHbl (rpe6eH'laTaR, 

,llfl/llHHaR /II KOpOTKaR np/1180,LIRU(/lle Mb1Wf..4bl) ,llOfl)l(Hbl TaKJKe 

Y.t:lfl/llH/llTbCR /II KOHTpon111po8aTb OT8e,£1eH/lle 3a,£1Heiir HOf/11. 

(Mbl noCMOTP/llM Ha 8fl/llRH/lle K8a,llpaTHOiir nORCH/ll'IHOiir 

Mb/Wf..4bl B ,£18/llJKeH/ll/ll 8 rna8e 8.) .. 



CH o6b51CH51Tb KJ111eHTy, KaK BbinOJIH51Tb 3TO 

llBl1)1(eH11e, HO KaK TOJibKO Bbl OCBOl1Te 3TOT 

HaBhIK B CO'-leTaHl111 c HenocpellCTBeHHOti 

IlaJibnau11eti ueJieBhIX TKaHeti, 3TO MO)l(eT 

6bITb O'-:leHh 11HcPOpMaTl1BHbIM c TO'-IKM 3pe

HIDI onpe11eJieH11H 30HhI llJIH npopa6oTKM. 

11cnOJib30BaH11e nOJIO)l(eHl151 11 llBl1)1(eHM51, 

11306pa)l(eHHhIX Ha P11c . 6.35 (a, 6) , MO)l(eT 

oKa3aTbC51 noJie3HhIM MHCTPYMeHTOM llJIH 

nocJie11y10weti oueHKM pe3yJihTaTOB Jie'-:leHMH 

11 nepeo6y...eH115I. Korna MhI pa6orneM c ne

pe11H11M11 npl1B01l51WMMM MbIIIIUaMl1 - He

pellKO 3a6bITOti o6JiaCTblO llJ151 60Jibllil1HCTBa 

JilOlleti, MO)l(eT OKa3aThC51 noJie3HbIM HanoM

Hl1Tb TKaH51M 0 Jil06hIX HOBbIX cnoco6HOCT51X, 

np1106peTeHHhIX B xone Jie'-leHMH. B 3TOM 

CJiy...ae IlOJ10)1(11TeJihHbie M3MeHeHM51 c 60Jib

IIIeti Bep051THOCTblO CTaHyT '-:laCTblO llBl1)1(e

HM51 KJIMeHTa 3a npe11eJiaM11 KJIMHMKM " B no

Bce11HeBHOti )1(113Hl1. 

5e.£J.po VI ra306e.D.peHHb1i:i cycras 

EcJIM roaop11Th o apaIIIeH1111, TO '-leM 6oJiee 

rop1130HTaJibHO pacnOJIO)l(eHa MbIIIIUa, Korna 

oHa nepeceKaeT JIMHMIO 11eticTBl1H cycTaBa, 

TeM 60JihIIIe y Hee noTeHUMaJia K BpaIIIeHl110. 

fopM30HTaJibHbie Mblllillbl MOfYT o6pa30Bbl

BaTh c11JIOBh1e naphI - Hanp11Mep, np11 npa

BOM BpaIIIeHl111 Ta3a rpe6eH'-:laTa51 MbIIIIUa 

MO)l(eT 6hITh yKopo'-:leHa cnpaaa c yKopo'-:leH

HOCThlO CMJIOBOH napbl JiaTepaJibHOro porn

TOpa CJieBa. 

TeJio no1lllep)l(MBaeT 6aJiaHc '-Iepe3 MHoro

'-IMCJieHHbie B3aMMOlletiCTBM51 Me)l(lly 3TMMM 

aroHMCTaM11/aHTaroHMCTaM11, Ha KOTOpbie 

BHMMaTeJibHblti TepaneBT llOJI)l(eH o6paIIIaTb 

oco6oe BHMMaH11e: MHor11e 113 Hl1X He 06p11-

COBaHbl B KJiaCCM'-:leCKMX y...e6H11Kax aHaTO

MMM " noTOMY He Bcerna TaK O'-leBMllHbl, KaK 

MO)l(eT noKa3aTbC51. 

PVIC. 6.35. 01..jeHKa B nono>KeHl'll'I CTOR, 'IT06bl YBMAeTb B3al'/MOAeUCTBl'/e Me>KAy npaBblMl'I OTBOAR~l'IMl'l l'I neBb/Ml'I npl'IBOAR~l'IMl'I 
Mb/Wl..jaMl'I (3TO, KOHe'IHO, HY>KHO BblnOflHl'ITb Ha o6e cropOHbl). KaK TOflbKO repaneBT 3TO OCBOl'IT, eCTb MHO>KeCTBO aapMal..jl'IU, 

KOTOpble MOryT pacwl'lpl'!Tb o6beM VIH<PopMal..jl'll'I, nOnYl./eHHb/U 1'13 3TOro npocroro ABl'l>KeHl'IR (CM. «4TeHl'/e Tena : npoABVIHYTblU 

ypoBeHb» Hl'l>Ke). npV1Me1.1aHV1e: 3ro nono>KeHl'le MO>KeT OKa3aTbCR Hecra6MnbHb/M AflR 6onee B3p0Cflb/X l'lfll'I HeyCTOU'll'/Bb/X 

Kfll'leHTOB; npeAOCTaBbTe VIM KaKy/0-TO TO'IKY onopbl, 3a KOTOPYIO OHi'/ MOrnl'I 6bl Aep>KaTbCR, TaKy/O, KaK, Hanpl'!Mep, cryn 

l'lfll'I CTeHa, TeM caMb/M acenl'IB B Kfll'leHTa 1.1yBCTBO 6e3onacHOCTl'l l'I, COOTBeTCTBeHHO, o6ecne'll'/B 6onbwe ABl'l>KeHl'/R . .. 



mac1..w1anbHb1t1 penMJ .QnR crpyKTypHoro 6anaHca 

rpyweB"1AHaR MblWLla 

BHyrpeHHRR 
3an1-1pare11bHaR MblWLla 

BepxHRR 6111-13HellOBaR 
MblWLla 

-'-'-~-- H1-1JKHRR 6111-13HellOBaR 

r11y60K1-1e 
11arepa11bHbl 
poraropb1 
6eApa 

rpe6eHYaTaR 
MblWLla 

MblWLla 

BHeWHRR 3an1-1pare11bHaR 
MblWLla 

Puc. 6.36. Kor.aa raJ noaopa•maaercR anpaao, no6KoBaR aeTBb 6y.aer c.aauraTbCR 6nu>Ke K npaao,;:, 6e,apeHHo,;:, Kocru 
(yKopa'luBaR rpe6eH'lary10 MblWLJY), a neaaR ce.aanu~HaR KOCTb 6y.aer no.ao.aaurarbCR K 6e.apeHHo,;:, KOCTu cneaa 
(yKopa'luaaR ace narepanbHb1e poraropb1 cneaa). 

TexH"1K"1 AflSI pa6oTbl c Ta3oM 

O~HCTKa eepTenoe c.n.n) 
TKaHb Ha 60JiblllHX eepTeJiax Hepe.llKO MO

)l(eT 01uywaTbC5I TaK, CJIOBHO Otta npHB513a

Ha K KOCTH H 60Jibllle He MO)l(eT CB060.llHO 

CKOJib3HTb CaMOCT051TeJibHO. nocTypaJibHbie 

npo6JieMbl, oco6eHHO 60KOBbie HaKJIOHbl 

Ta3a HJIH Hecnoco6HOCTb K noJIHOMY crH-

6aHHlO H pa3rn6aHHIO, MoryT npHBeCTH 

K qpe3MepHOMY HanpH)l(eHHIO B CTPYKTypax 

JiaTepaJibHOH tJaCTH 6e11pa. Ilo3TOMY pa3b

e.llHHeHHe 3THX TKaHetl MO)l(eT npHHeCTH 

6oJibWoe o6JiertJeHHe, oco6etttto .llJ151 eep

TeJibHOH CYMKH. 

PacnoJIO)l(HTe ceoero KJIMettTa B no3HUHH 

Jie)l(a Ha 6oKY, rne eepxttee 6e11po cornyTo 

H IlO.ll.llep)l(HBaeTC51 BaJIHKOM, a HJ1)1(Hee 6e-

11po npHMoe. 11cnoJib3yHTe nJIOCKYIO noeepx

HOCTb KOCT51llleK yKa3aTeJibHOro H cpe11ttero 

IlaJibUeB, tJT06bI pacnpe11eJIHTb H pacKpbITb 

noeepXHOCTHYIO TKaHb Hall 60JiblllHM eepTe

JIOM. HatJHHTe c 11eyx coe11HtteHHhIX BMeCTe 

KYJiaKOB, H 3aTeM MHrKo npoKaTbrnatlTe HX 

BOKpyr 11pyr 11pyra, tJT06bI C03.llaTb .llBH)l(e

HHe, 11eJia5I KOHTaKT 6oJiee JierKHM H paccJia-

6JieHHhIM, BMecTo Toro tJT06b1 rnttyTh pyKH 

B cTopottbI OT nJietJ. K.1rneHT MO)l(eT noMotJ 

pacKpbITHIO, BbinOJIH.5151 tte6oJibWHe nepe11 

HHe H 3a11ttHe HaKJIOHhI Ta3a, noKa Bbl pa6o 

TaeTe. 

Puc. 6.37. J.1cnonbJy,;:,re KOCTRWKU nanb~ea ,anR pacKpblTUR 
TKaHe,;:, Ha.a 6onbWUM aeprenoM c noMO~blO npoKaTb1Ba10-
~ero BOJ,ae,;:,CTBUR OT nne'I u npe.aocraBbTe B03MO>KHOCTU 
KUCTRM nepeKaTbtBaTbCR BOKpyr .apyr .apyra, 
'IT06bl yMeHbWUTb HanpR>KeHue B pyKax u JanRCTbRX . .. 



0'"11.1CTKa KpaeB nOAB3AOWHOH KOCTl.1 

Mb1weY:Hb1e 11p11Kperuiemrn K BHyTpetttteti 

11 BHewtteti CTOpOHaM 110.LI.B3.LI.OWHOfO rpe6-

HH Hepe.LI.KO CBH3aHbl c PH.LI.OM orpaH11Y:eH11ti 

11 c o6pa30BaH11eM y3eJIKOB B TKaHHX, '-laCTO 

CKJie11BaIOumx CJIOl1 BMeCTe, TeM caMblM 

yMeHbWaH Cl10C06HOCTl1 KOp11yca K 60KOBblM 

HaKJIOHaM 11 BpameHl1IO. 

Koma KJI11eHT Jie)l(I1T, KaK 01111catto Bb1me, 

11Cl10Jlb3yHTe KOH'-111KI1 CBOl1X 11aJibUeB 11.JlH 

pa60Tbl B.LI.OJib BepXHeti CTOpOHbl 110.LI.B3.LI.OW

HOfO rpe6HH' '-IT06bI pac11pe11.emffb TKaHH 

c 110MOlllbIO 11aJibUeB 06e11x pYJ<, pa6oTaH OT 

cpemrnHOH Jll1Hl111 Hap)')KY 11p11 HeHTpaJibHOM 

Ta3e, 11JI11 Y:T06b1 pa3orpeTb TKatt11. Orne11.11Te 

TKaHb, pac110Jio)((eHttyIO pH.LI.OM c rpe6HeM, 

Ha3a.LI. OT 11epe11.HeH BepXHeti 110.LI.B3.LI.OWHOH 

OCTl1 K 3a.LI.HeH BepXHeH 110.LI.B3.LI.OWHOH OCTl1 

B cJiyqae ttaKJioHettttoro B11epe11. Ta3a, 11 ttao-

6opoT - 11p11 3a.LI.HeM ttaKJiotte Ta3a. CBepxy 

OT 110.LI.B3.LI.OWHOfO rpe6HH Bbl 6y11.eTe pa60TaTb 

c a611.oM11HaJibHb1M11 cJIOHMl1. Bb1 MO)l(eTe 11.o-

611TbCH 60JibWeH c11eump11Y:HOCTl1, pa60TaH 

no TpeM pa3HblM r.rry611HaM 11.JlH BHeWHI1X 11 

BttyrpeHHI1X KOCblX 11 no11epe'-1HOH MblWU 

)1(11BOTa Ha BHewHeH CTOpOHe 110.LI.B3.LI.OWHOfO 

rpe6HH, Ha BepxHeH Y:aCTl1 rpe6HH 11 Ha Btty

TpeHHeH Y:aCTl1 ry6bl rpe6HH COOTBeTCTBeHHO. 

AilbTepHaTl1BHblM MeTO.LI.OM 11.JlH nepeMeme

Hl1H TKaHl1 B11epe11. 11Jll1 Ha3a.LI. HBJIHeTCH 11C

I10Jlb30BaH11e lliIOCKOfO KpaH JIOKTeBOH KOCTl1. 

CI1.LlH Ha KYllleTKe no3a11.11 Bawero KJil1eHTa, 

1 

Pfllc. 6.38. /11cnonbJOBaH/lle noKreaoii KOCT/11 fll noKreaoro 
OTpOCTKa ,qJIR nepeMe~eHfllR TKdH/11 KJd,Q/11 . 

5e,D,po vi raJo6e,D,peHHbttll cycraa 

Bbl MO)l(eTe 3aue1111Tb TKaHb 6JIIDKHl1M K Te.rry 

KJil1eHTa 11pe11.ruieY:beM, 11Cl10Jlb3YH 11.PYfYIO 

PYKY I103a.LI.11.LI.JIH 11011.Ilep)l(J(Jf 11 CTa611JI113au1111 

ero Ta3a. KJI11eHT MO)l(eT 110MOraTb, BblilOJIHHH 

tte60Jibw11e HaKJIOHbl Ta3a B11epe11. 11 Ha3a.LI. 

11JI11 nosopaY:11BaH rpy.LI.H}'IO KJieTey B 11poT11-

BOl10JIO)l(HYIO CTOpOHy OTHOCl1TeJibHO TOM, 

B KOTOPYIO Bbl Ha11paBJIHeTe TKaHb. 

JloKTeBOM «KJil1HOK» 11.LleaJibHO 110.LI.XO.LI.11T 11.JlH 

Toro, '-IT06bI OTKpbITb TKaHb 11011. 110.LI.B3.LI.OW

HbIM rpe6HeM' 110CKOJibKY 3Ta TKaHb HMeeT 

TeH.LI.eHUl1IO 6bITb 6oJiee lliIOTHOH, a 3Ha'-111T, 

CKopee Bcero, 11epeHa11pH)((eT Baw11 rraJib

UbI. CycTaBbl rraJibUeB MOrYT oKa3aTbCH xo

powett 3aMeHOM, eCJil1 BaM H~eH HeMHOfO 

6oJiee Y:YBCTB11TeJibHblH 11HcTpyMeHT. Bee 3TH 

TKaHl1 - 60JibWYIO 11 cpe.LI.HIOIO HfO.LI.11'-IHble 

Mblllillbl, HarrpHraTeJib WHPOKOH ct>ac111111 

6e11.pa BMeCTe c BepXHl1M np11KpenJieH11eM 

W11pOKOH ct>acu1111 - MO)((HO paccJia611Tb, 

.LI.B11raH 11X BHl13 OT rpe6HH 11JII1 nepeMemaH 

HX Bnepe11. 11Jll1 Ha3a.LI., B 3aBl1Cl1MOCTl1OT11aT

TepHa KJil1eHTa. 

Pfllc. 6.39. PaCTR>KeH/lle npfllKpenneHfllii a6.QOM/llHanbHbtX 
MbtWL.(, fll.QeanbHOe ,qnR HeiirpanbHoro raJa. .. 



CDacuvia!7bHb1t1 penvi3 Af7R crpyKTypHoro 6anaHca 

Bee Bb1wenepeY:wcJieHHb1e TeXHHKH .uomKHbl 

conpOBO)f(Jl3TbCSI .LlBIDKeHHeM KJIMeHT3, Y:3Ule 

Bcero nepe.UHHM H 33.LlHHM H3KJIOHOM T333. 

3To He TOJibKO cnoco6crnyeT B03Bp3memuo 

TKaHH B Jiyy:wee HettTpaJibHOe nOJIO)l(eHwe, 

HO Tal()l(e noMoraeT nepeo6yy:wTb w y1<penHTb 

MHOrwe OCJI36JieHHble MbIWUbl BOKpyr no.SIC

HHY:HOfO w Ta3oBoro KOMnJieKCOB. Oco6eHHO 

TIOJie3HblM MO)l(eT 6bITb ycwJieHwe .LlBIDKeHH.SI, 

npOTHBOnOJIO)l(HOro HX ecTeCTBeHHOMY naT

TepHy, Y:T06bl nOMOY:b OTKpblTHlO yKopoY:eH

HblX TKaHeH H pa3pywHTb UHKJI ceHCOMOTOp

HOH 3MHe3HH B cJia6b1X Mb1wuax. 

P111c. 6.40. nepeMeLJ.1eH111e TKaH111 Ha3aA np111 narrepHe 
nepeAHero HaKJ10Ha Ta3a. 

P111c. 6.41. CMeLJ.1eH111e ¢ac4i-t111 snepeA np111 narrepHe 3aAHero 
HaKJIOHa Ta3a. 

PacKpblT~e Beepa (1111) 

Haxo.usicb B TOM )l(e noJio)l(ettww, Bbl MO)l(eTe 

HCnOJib30BaTb TIJIOCKHH HJIH OCTpblH JIOKOTb 

.llJISI pa60Tbl B.LlOJib Beep3 MbIWU, npwKpe

nJISilOUlHXCSI K 6oJibWOMY BepTeJiy. HaY:wHaSI 

OT 60JibWOfO BepTeJia, Bbl MO)l(eTe pa60T3Tb 

BBepx w Bnepe.u no H3np3BJieHHIO K nepe.u-

Hett BepxHett nO.ilB3..10WHOH OCTH B.LlOJib Ha

np.SiraTeJISI wwpo1<oi1 cpacuww 6e.upa, a 3aTeM 

nocTeneHHO BOJBpam3SICb Ha33.Ll K 33.UtteM: 

Bepxttei1 no.UB3.LlOWHOH OCTH H Bepxttei1 Y:a

CTH 60JibWOH SlfO.LlHY:HOH MbIWUbl. no nyrw 

Bbl npopa6orneTe nepe.uHJOIO w 3a.utt1010 

( crn6a10my10 w pa3rn6310my10) Y:acTw cpe.u

ttei1 SlfO.LlHY:HOH MblWUbl, HO BaM CJie.uyeT H3-

6eraTb BepXHIOlO Y:aCTb nO.U3B.LlOWH0-60Jib

we6epuoBOfO TpaKTa, fiJIOTHYIO cpaCUHIO, 

p3cnoJIO)l(eHHYlO BepTHKaJibHO no cpe.UHH

HOH JIHHHH. 

Pa60T3Tb MO)l(HO npocTo no JIHHHSIM - 1<a1< 

no pe6p3M Beep3 - HJIH B KOM6HHaUHH co 

crn63HHeM w p33rn6aHweM Ta3o6e.upeHHoro 

cycTaBa, nonpOCHB KJIHeHTa CKOJib3HTb KO

JieHOM Bnepe.u H H33a.Ll no BaJIHt<y, Y:T06bI Bbl 

MOrJIH JIH60 33UenHTb H paCTSIHYTb Ka)l(.LlylO 

ceKUHIO, JIH60 npOCKOJib3HTb B.LlOJib BOJIOKOH 

B npOTHBOnOJIO)((HOM H3np3BJieHHH . 

P111c. 6.42. Pa6oTai1Te c nepeAHelir o;aer&io sepTen&Horo 
seepa no Mepe Toro, KaK KJ111teHT pa3r1116aeT 6eApo, CKOflb3R 
KoneHOM BHlll3 no san111Ky. AK4eHT AenaeTCR Ha «3aCTpRBWllle 
B YKOpO'leHHOM COCTORH/11111» TKaHlll, T. e. Ha see, 'ITO HaXOAlllTCR 
cnepeAlll OT cpeAlllHHOM fll!IHllllll - np111 nepeAHeM HaKnOHe 
Ta3a, 111 Hao6opoT - np111 3aAHeM HaKJ10He. 



P111c. 6.43. Pa6ora c 3a,qHe,;, t.taCTblO seepa (pa3r1116arenRM111), 
s ro speMR KaK KnllleHr crn6aer csoe 6e,qpo, CKOflb3R 111M 
nosan111Ky. 

Mallble s:1rOAlt1"1Hble MblWU.bl cnn) 
nocKOJibKY MaJiaH HfO.Uli'·IHaH MblWUa pac

nOJIO:>KeHa HaMHoro rny6)1(e, no.a cpe.uHeH: 

HfO.UWIHOH MblWUeH, noTpe6yeTCH HeMHO

ro noMeHHTb pa6ot.Jee noJio:>KeHHe. E>e.upo 

KJmeHTa .UOJI:>KHO HaXO.UHTbCH B naCCHBHOM 

OTBe.UeHHH, 1H06bl YKOpOTHTb H paccJia6HTb 

Jie)l(alUyIO CBepxy cpe.UHIOIO HfO.UHlJHYIO 

MblWUY H noBepXHOCTHble TKaHH WHPOKOH 

<Pacu1111 . Bbl MO:>KeTe no.u.uep)l(HBaTb cTony 

KJIHeHTa CBOHM Ta30M, y.uep:>KHBaH KOJieHO 

KJIHeHTa CBOeH: HH)l(HeH PYKOH, HJIH npo

CKOJlb3HYTb pyKoH: no.a ero KOJiettoM, TaK, 

t.JT06b1 ero roIIeHb oKa3aJiacb Ha BaweM 

npe.unIIet.Jbe , a BHyTpeHHee KOJieHo - Ha 

BaweH: Jia.UOHH. To, HaCKOJlbKO KOMcPOPTHO 

BaM 6y.ueT B TaKOM noJIO:>KeHHH, 3aBHCHT OT 

BaweH: CHJibl 11 OT Beca KJIHeHTa - np11cno

ca6J111Bai1Tecb, lJT06bl ycTpOHTbCH noy.uo6-

Hee. 

Sep.po vi ra306e,D,peHHbtl1 cycraa 

P111c. 6.44. V1cnonb3y,;,re nacc111sHoe orse,qeH111e 6e,qpa, 
t./T06bt paccna6/l/Tb nosepXHOCTHb/e OTBOAR~/lle Mb/W4bl, 
Ill c noMO~blO t.tyBCTB/l/TeflbHOro flOKTR norpy3111TeCb 8 HlllX, 
t.tT06bt 3a,qe,;,craoaarb 6onee my6oKyio Manyio Rro,q111t.tHyio 
Mbtw4y, a 3areM Me,qneHHO np111se,q111re 6e,qpo o6parHo 
a He,;,rpanbHOe nono>KeH111e. nocKonbKY ManaR Rro,q111t.tHaR 
MblW4a ne>KlllT npe111My~ecrseHHO BAOflb cpe,q/llHHO,;, fl/llH/11/11, 
ro 6y,qer 6onee 3a,qe,;,craoaaHa np111 narepanbHblX HaKnoHax 
ra3a, He>Ken111 t.teM np111 nepe,qH111x 111 3a,qH111x HaKnoHax. 

AKKYpaTHO norpy311Te CBOH JlOKOTb B rny6o

KHe TKaHH BOKpyr JiaTepaJibHOH cpe.UHHHOH 

JIHHHH CBepxy OT 60JiblliOfO BepTeJia. nonpo

CHTe KJIHeHTa 3a.ueH:cTBOBaTb CBOH npHBO.UH

lUHe Mblllillbl, Ha.UaBJIHBaH Ha Barny onopHyIO 

PYKY: 3TO noMO)l(eT CHHTb 3alUHTHOe ttanpH

:>KeHHe t.Jepe3 peu11np0Kttoe 11ttrn611p0Batt11e. 

3To OlJeHb lJYBCTBHTeJibHaH H HeH3BeCTHaH 

o6JiaCTb MH MHOfHX KJIHeHTOB, no3TOMY 

Hepe.uKo BaM noTpe6yeTCH Tepnett11e 11 pa3-

JIHlJHble o6pa3bl, lJT06bl .uo6HTbCH HX pac

CJia6JieHHOfO cornacHH . KaK TOJibKO Bbl 3a

.ueH:crnoBaJIH 6oJiee rny6oKYIO M11o<Pacu1110 11 

OTCOe.UHHHJIH ee OT nO.UB3.UOWHOH KOCTH , Bbl 

MO:>KeTe Me.uIIeHHO onycTHTb KOJieHO o6paTHO 

Ha CTOJI , no.u.uep)l(HBaH CBH3b c MaJiblMH HfO

.UHlJHblMH Mb1wuaM11, co3.uaBaH yHHKaJibHOe 

paCTH:>KeHHe 3THX TKatteH:. 



<Paet..ivianbHb1l1 penvi31J.!1R apyKrypHoro 6anaHca 

Pa6oTa c noAB3AOWH0-
6onbwe6epu.oeb1M TpaKTOM (nn) 

Tenepb, Kor.ua Bbl ocBo6omurn: TKatt11, onpe

.uemnourne 66JibIIIYIO 'laCTb ttanp.SDKett11JI 

B 113BeCTHOM CBOeH nJIOTHOCTblO nO.UB3.UOW

H0-60JibWe6epuoBOM TpaKTe, OH .UOJI)l(eH pac

CJia6HTbC51 l1 CTaTb 'l)'Tb 6onee no.uaTJil1BblM 

K Matt11nyAAUl15IM. Pa6oTa51 OT TaJa K KOJietty, 

Bbl MO)l(eTe HCnOJib30BaTb JIOKTeBYIO KOCTb 

J.1.1111 naJibUbl (eCJil1 OHl1 .UOCTaTO'lHO CJ.1.llbHbie 

.QJ15I Toro, 'lT06bl Bblllep)l(aTb TaKoe .QJIHHHOe 

npornruKHBaH11e ). A .QJ151 pa60Tbl OT KOJieHa K 

TaJy Bbl MO)l(eTe 11cnoJib30BaTb KYJiaK, naJibUbl 

J.1.1111 JIOKTeBYIO KOCTb. B uenoM, tteo6xo.u11Mo 

pacnpe.ueJil1Tb TKaH11 OT JiaTepanbHOH cpe-

1111ttttotf Jil1Hl111 no Jie)l(aweH HIDKe Wl1POKOH 

JiaTepaJibHOH MblWUe 6e.upa, HO MO)l(HO 011-

HOBpeMeHHO pa6oTaTb BBepx J.1.1111 BHl13, B 3a

Bl1Cl1MOCTl1 OT naTTepHa KJil1eHTa. 

HcnOJib3Y51 CBOIO JIOKTeBylO KOCTb KaK CMbl

'lOK .QJIH CKpl1nKl1, Bbl MO)l(eTe CcPOKYC11pO

BaTbCH Ha JII060H JiaTepaJibHOH 'laCTl1 6e.upa, 

KOTOpaH H~aeTCH B npopa60TKe, He3a

Bl1C11MO OT Toro, 6y.ueT Jil1 Otta OTHOCl1TbCH 

K nepe11HeH 11Jil1 3a.UHeH 'laCT11 nO.UB3.llOWHO-

Pf/IC. 6.45. Ucnon&3yure CBOIO nOKTeBylO KOCTb, 'IT06bl A0-
6paTbCR AO pa3H&1x cropoH noAB3AOWHo-6on&we6ep1.1oaoro 
rpaKTa, KOTOpbtU MOJKeT norpe6oaaTbCR CMeCT/llTb 
a&1we /llflfll HfllJKe BAOn& ero nepeAHeu flln/11 3aAHeu cropoH, 
B 3aB/llC/llMOCT/ll OT narrepHa KJl/lleHTa. 

6oJibwe6epuoBoro TpaKTa. 3To rnJOKe MO)l(

HO BbinOJIH51Tb B pa3Jil1'lHblX HanpaBJieHl151X, 

B 3aBl1Cl1MOCTH OT noJIO)l(eHl1H Ta3a Ka)l(.llO

ro KOHKpeTHOro KJil1eHTa. Pa6orntfTe BBepx 

cnepe.u11 11 BHl13 - c3a.u11, 'lT06b1 11cnpaB11Tb 

nepe.UH11H HaKJIOH Ta3a, l1 B o6paTHOM Ha

npaBJieHl111 - .QJ151 pa60Tbl co CKJIOHHOCTblO 

K 3a.QHeMy HaKJIOHy. 

Textt11Ka noKaJatta np11 pa6oTe BHl13, HO MO

)l(eT 11CilOJib30BaTbCH 11 .QJIH pa60TbI BBepx no 

BHeWHeH CTOPOHe 6e11pa, eCJil1 Bbl CTOl1Te Ha 

npOTl1BOnOJI0)1(HOH CTOpotte CTOJia. TaJOKe 

MO)l(HO 11cnoJib30BaTb KYJiaKM J.1.1111 naJibllbI. 

rpyweB'1AHaH MblWU,a 

f pyrneBl1.llHaH MblWUa 11rpaeT Ba)l(HYIO pOJib 

B noJIO)l(ett11.si 11 c6anattc11poBaHHOCTl1 Ta3a. 

51BJIHHCb KJIIO'leBOH MblWUeH BepTeJibHOro 

Beepa, Otta nepeceKaeT 11Ba cycTasa: Ta3o-

6e.upettHblH 11 KpeCTUOBO-nO.llB3.UOWHblH. 

flOCKOJibKY Otta nepeceKaeT 3a.UHIOIO 'laCTb 

rn306e11pettttoro cycrnBa, TO np11 3a11tteM 

HaKJIOHe Ta3a Otta 6y.ueT 01111HaKOBO YKO

po'leHa c 06e11x cTopott. Op11 JiaTepaJibHbIX 

HaKJIOHax Ta3a, KpeCTUa 11Jil1 nOHCHH'lHOro 

OT.UeJia, a TaJOKe B CJIY'lae p0Tau1111 TaJa, BaM 

noTpe6yeTcH c6anattc11poBaTb rpyweBH.llHbie 

Mblllillbl c 06e11x CTOPOH. 

Bbl MO)l(eTe ttatiT11 rpyrneB1111tty10 Mb1wuy, 

nponaJibn11poBaB KpeCTUOBO-nOHCHH'lHOe 

coe1111ttett11e 11 KOn'lHK Bawero KJIHeHTa 

H npoBe.UH Jil1H11IO OT cepe.u11Hbl Me)l(.lly 3Tl1-

MH TO'lKaM11 .uo 6oJibworo BepTeJia. Mb1wua 

npOXO.UHT OT nepe.uttetf noBepxHOCTH KpecT

ua BHH3 11 Hap~ K BepWHHe 6e.upeHHOH KO

CTH, n03TOMy, CJie.llyH B BepxHeJiaTepaJibHOM/ 

Hl1)1(HeMe.UHaJibHOM HanpaBJieHl1H B ueHTpe 

3TOH JIHHl1H, Bbl, BepOHTHO, o6ttap~HTe 

rny6oKoro 11 tte6oJibworo «Jie)l(a'lero noJIH

uelicKoro» Mb1we'lttoro 6p10wKa (xorn rpy

weBH.llHble MblWUbl CHJibHO pa3JIH'lalOTCH 

B pa3Mepe). Mo)l(eT oKaJaTbCH noJie3HblM 

CHa'laJia nO.llO)l(.llaTb, 'lT06bl MbIWUa paccJia-

611JiaCb, a JaTeM nocTeneHHO norpy311TbCH 

rny6)1(e Bee CJIOH, npe)l(.lle 'leM Bbl 3acPHKCH

pyeTeCb B HeH, onycKaH nJie'lO npoKCHMaJib-

-



I 
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Puc. 6.46. noucK rpywesup,Holir MblWL.lbl 'lepe3 onpep,eneHue 
cpep,UHHOlir TO'IKU no LjeHTPY KpeCTL.ja u JaTeM - cpeP,UHHOlir 
TO'IKU Me!K,lly HUM u 6onbWUM sepTenoM. 

Puc. 6.47. llfcnonbJYR caolir noKOTb, norpy>KalirTecb CKBOJb 
ne>KalL(ue csepxy RrDP.U'IHble MblWL.lbl u JaqmKcupyifrecb 
B TKaHU rpyweBUP,HOlir Mb/WL.jbl. <PacL.juanbHOro paCTR>KeHUR 
MO>KHO P,OCTU'lb, ysep,R nne'IO 'lepe3 cpeP,UHHYIO nuHUIO Tena, 
'IT06bl COJP,aTb naTepanbHOe paCTR>KeHue TKaHu. 3TO MO>KHO 
CO'leTaTb c Mep,uanbHb/M spalL(eHUeM 6ep,pa KnUeHTOM . 

Se.apo /11 ra306e.apeHHb1t1 cycraa 

HO, 'IT06bl pacnrnyrb npOKCHMaJibHble BO

JIOKHa Hap~, JIH6o Ha)l(HMaH Me.llHaJlbHO, 

'IT06bl H301IHpOBaTb paCTH)l(eHHe B llHCTaJib

HOH qacTH. 

06a 3TH MeT011a 110JI)l(Hbl HCnOJib30BaTbCH 

B KOM6HHaum1 c Me.llHaJlbHblM BpaweHHeM 

6e11pa KJIHeHTOM. f pyrneBH.llHaH MbIIIJUa .uo

CTaTO'IHO MaJieHbKaH " HaXO.llHTCH non nJIOT

HOH 60JiblIIOH HfOllH'IHOH MblIIJUeH, n03TOMY 

ee He Bcerna MO)l(HO 'leTKO OWYfHTb. Ho eCJIH 

Bbl 6y11eTe c11e110BaTb yKa3aHHHM BblIIIe, Bbl 

6y11eTe pa6oTaTb c rpyIIIeBH.IlHOH MblIIIUeH 

He3aBHCHMO OT Toro, MO)l(eTe JIH Bbl HBHO 

OwyIIJaTb ee cyxO)l(HJIHe HJIH HeT. 

... 

Puc. 6.48. llfcnonbJYR cycraBbl nanbL1eB, Jap,elircrsylirTe 
rpyweBUP.HYIO Mb/WLIY u JaTeM aKTUBHO unu naccUBHO 
apalL(alirTe 6ep,po Mep,uanbHO, 'IT06b1 OTKpblTb TKaHu. 
8 3TOM nono>KeHuu qmKCaL.IUR npoucxop,uT nop, ymoM 
K cpeP,UHHOlir nuHUU Tena u TaKUM o6pa30M UJOnupyeT 
p,ucranbHYIO 'laCTb rpyweBUP,HOlir Mb/WL.jbl. 

BHyrpeHHHH 3an111paTenbHaS1 Mb1wu.a 
cr<J>ll) 

K JiaTepaJibHOH qacTH BHyrpeHHei1 3an11pa

Te11bHOH " 6JIH3HeUOBblM MblIIIUaM MO)l(HO 

no1106paTbCH TeM )l(e o6pa30M, HO lfYTb HH)l(e 

rpyIIIeBHllHOH Mbllllllbl " BbIIIJe HfOllH'IHOH 

CKJiallKH. y HeKOTOpblX KJIHeHTOB 6y11yT llBa .. 



<Pacl.j11anbHb1i1 pen113 JVIR crpyKTypHoro 6anaHca 

P111c. 6.49. L(eTKO o6bRCH/11Te CBOeMy KJl/lleHry, rAe Bbl 6yAeTe 

pa6oTaTb /11 no'leMy, npeJKAe 'leM Ha'IHeTe /llCKaTb BHyrpeHHIOIO 

3an111paTenbHYIO MblW4Y, aKKypaTHO norpy)l(aRCb MeA1t1anbHO 

/11 CH/113Y KpeCTt.jOB0-6yropHOM CBR3K/11. 

P111c. 6.50. 3AeCb Mb/ MO)l(eM 6onee 'leTKO yB1t1AeTb KOH'l/llK/11 

nanbl..jee, npocKanb3bJBa101J.11t1e SAOnb eHyrpeHHe!lt cropOHbl 

CeAafl/lllJ.IHOM BeTB/11 /11 cneAylOIJ.l/lle no MeA/llaflbHOM 
(eHyrpeHHe!lt) CTOpOHe KOCT/11, 'IT06bl Ha!ltrn KOHTaKT 

c BHyrpeHHe!lt 3an111paTeflbHOM Mb/WL.je!lt. H08/11'1KaM CflO)l(HO 

noHRTb rp111 1113MepeH/11R Ta3a no A1t1arpaMMe, noJTOMY nY'lwe 

/113y'laTb Jry TeXH/llKY nOA Ha6n10AeH/11eM. 

HJIH TPH .RBHO OlllYTHMblX cyxmKHJIH.R, HO 

y 60JibWHHcrna 3TH TPH 6Y.llYT owymaTb

c.R KaK o.uHo 6onbwoe cyxmKHJIHe. OnycTH

Te 3TH TK3HH BHH3 B CJIYl.Jae H3KJIOHeHHOro 

Bnepe.u rn3a; pa6orntiTe c HHMH JiaTepaJibHO 

B CJIYl.Jae 33.UHero H3KJIOH3 Ta3a. 

npH onpe.ueneHHOM M)')l(eCTBe H c corna

CH.R KJIHeHTa Bbl MO)l(eTe npo.uenaTb noJieJ

HYIO pa60TY Ha 6plOWKe BHYTPeHHeH 33Til1-

paTeJibHOH Mbllllllbl. noJIO)l(HB KJIHeHTa Ha 

601<, onpe.ueJIHTe MecToHaxo)l(.llemte ce.ua

JIHWHOro 6yrpa c HIDKHeH CTOpOHbl. 3aTeM 

HCTIOJib3YHTe B KaqecTBe TIO.UCKa3Kl1 KpecT

UOB0-6yropHylO CB.RJKY, y.uep)l(HBa.R CTOpo

HOH Bawero TiaJibUa KOHTaKT c Hett no Mepe 

Toro, KaK Bbl npoTIJibrnaeTe Bnepe.u H BBepx 

(B CTOPOHY nynKa), qT06bl OKaJaTbC.R 3a ce

.UaJIHWHOH KOCTblO H BOHTH B KOHTaKT C BHy

TpeHHeH JanHpaTeJibHOH MblWUeH. 

noKa Bbl BOJ.UeHCTByeTe Ha TKaHb, nonpOCH

Te KJIHeHTa Me.llJleHHO BpawaTb HOry Me.UH

aJibHO, YT06bl OCB060.UHTb ee. 3Ta TeXHHKa 

oco6eHHO Ba)l(Ha .llJI.R Tex, y KOro Ta3 HaKJIO

HeH HaJa.u, a Tal()l(e .llJI.R Tex, npo 1<oro aMepH

KaHUbl roBOP.RT «CHH.llPOM )l(eCTKOH 3a.UHH

Ubl». noMHHTe, YTO pa6oTa.R B 3TOH 06Jiacnt, 

Bbl HaXO.UHTeCb P.R.UOM c KpaeM aHyca H B03-

.ueticrnyeTe Ha Ta30BOe .UHO. no3TOMY JlYl.Jllle 

CHaYaJia nonpaKTHKOBaTb 3TY TeXHHKY c .upy

)l(eCTBeHHbIM KOJIJieroti, .ueHCTBY.R OYeHb aK

KYPaTHO H qeTKO coo6waH, r.ue Bbl 6y.ueTe 

HaXO.UHTbC.R H noqeMy Bbl 6y.ueTe pa6oTaTb 

B 3TOH o6JiaCTH. 

Haii.aHTe 6p10ll1KO KBa.apaTHOH MbIWUbl 6e

.upa, .UBHra.RCb Hap~ H HeMHOro BBepx OT 

HH)l(Hero Kpa.R ce.aaJIHWHOro 6yrpa; 3TO KBa

.upaTHa.R MbllllUa, H OHa 6y.ueT owylllaTbC.R 

KaK 6onee M.RfKHH OKPYfJiblH Jie)l(aqHH TIOJIH

ueHCKHH, 06b1qHo He rnKoti MYCKYJIHCTblH, 

KaK .upyrne B 3TOH rpynne. 3Ty MbllllUY no

qTH Bcer.ua nerqe Bcero Hai1TH noBepx Hro

.UHYHOH CKJia.UKH TI03a.UH 60JiblllOro BepTeJia. 

BoH.UHTe c Heti B KOHTaKT, HarnrnBa.R TKaHb 

npOKCHMaJibHO HJIH .UHCTaJibHO, H nonpocH-.. 



Te KJIHeHTa MelJ.JieHHO nepeKaTbIBaTb Hory 

Me.lll1aJibHO. 

Puc. 6.51. Haiit.aure TKaHb KBa,apaTHOiit Mb/Wl.jbl 6e.apa, 
cHa'lana onpe.aenua Meaonono)l(eHue ce.aanu~Horo 6yrpa 
u 3aTeM norpy)l(aRCb B TKaHb narepanbHO u cnerKa Bbl We 
or Hero. 3a,aeiitaayiitre TKaHb narepanbHO (KaK noKa3aHo) 
unu Me,auanbHO, no Mepe mro, KaK KnUeHT apa~aer 
6e.apo Me,auanbHO. 

np111BOAHW.llle MblWU,bl - Beep BeTBlll 
cr<1>n) 
MHor11e 113 Tex, KTO pa6oTaeT c Te110M, Tpa

TSIT MaJIO BpeMeHl1 Ha np118011HIUl1e Mblllillbl. 

OH11 cnpHTaHbI Ha BHYTpeHHeti cTopoHe 6e-

11pa, B 11HTl1MHOM 0611aCTl1. qaCTO OHl1 He)l(

Hble 11 Tyr11e, 11 .lla)l(e noKpbIBaIOIUaH 11X KO)l(a 

Ka)l(eTCH 6011ee TOHKOM 11 Mettee KpenKOtt, 

'leM Ha nepe11tteti qacT11 6e11pa. Tio3TOMY 

Hey1111B11Te11bHO, 'ITO 3TO - 0.llHa 113 nepBbIX 

0611aCTeH, KOTOpbie ynycKalOTCH 113 811.llY np11 

HeXBaTKe BpeMeH11. JI11wb HeMHOr11e KJil1eH

Tbl nonpocHT sac nopa6ornTb c 3TOH 0611a

CTb10, HO np111106poco8ecTHOH ouettKe 1111e-

11111<aTHOM no11xo11e n03)1(e MHorne 6y11YT saM 

611aro11apHbl 3a TO, 'ITO Bbl 3TO c11e11aJI11. 

Mb1 ~e rosop111111 BbIWe, 'ITO np11so11Hw11e 

Mblllillbl BOB11e'leHbl CTO'ITl1 BO see nei1CTBl1H 

6e11pa, KpoMe orne11ett11H. fpynna np11so11H

w11x Mblllill Tal()l(e oco6eHHO aKTl1BHO yqa

CTByeT B CTa61111113au1111 Ta3a, 11 CT03TOMY qa

CTO oKa3bIBaeTCH cKJieettttoti 111111 CTHHYTOH. 

6e.Qpo 0 ra306e.QpeHHbttlt cycrae 

KpoMe Toro, 3Ta 30Ha Hepe111<0 oKa3bIBaeTcH 

3MOU110HaJibHO «Harp~eHHOH», CT03TOMY 

pa6oTai1Te c Hett Me1111eHHO 11 c M1111ocep-

1111eM. 

qT06bI no11yq11Tb npe11crns11eH11e 06 3TOH 

Tepp11Top1111, MbI 11cno11b3yeM npocToe 

ynpa)l(HeH11e. TioJIO)l(l1Te KJil1eHTa Ha 60K 

11, 11CCT011b3YH pyt<y, 011HOl1MeHHYIO c 6e11poM 

KJil1eHTa, pacn0110)1(11Te n110Ct<yl0 'laCTb CBO

eH: 11a110Hl1 np1161111311Te11bHO Ha cepe1111He 

6e11pa, CJierKa paCTOCTblp11B naJibllbl. Tip11-

Hl1MaH BO BHl1Matt11e 803MO)l(Hble pa3Jil1'111H 

B w11p11He 6e11pa 11 B OXBaTe BallleH PYKH, saw 

naJieu 01<a)l(eTCH np11MepHo Hall nopTHH)l(

HOtt Mb1wueti. LlJmHHaH np11BO.llHIUaH MbIW

ua 6y11eT no11 sawwM YKa3aTe11bHbIM naJib

ueM, a TOHKaH, HO w11poKaH no11ocKa TOHKOH 

MbIWUbI - no11 cpe11H11M naJibUeM. 0011bwaH 

npl18011HIUaH OKa)l(eTCH rny60KO no11 6e3bI

MHHHbIM naJibUeM. Baw MHJHHeu oKa)l(eT

c.si HM 01<pyrnb1M11 6p10wKaM11 Me1111aJibHbIX 

xaMCTp11HfOB. 

Puc. 6.52. PaaonblpbTe nanbl.jbt, 'IT06b1 copueHrupoaaTbCR 
B npUBO.QR~UX Mb/Wl.jaX. 50flbWOU nanel.j .QOfl)l(eH o~y~aTb 
He6onbWYIO 6op03.QKY my6)1(e U30rHyroiit nopTHR)l(HOU 
MblWllbl (Ha ypoBHe nepe,aHeiit neperopo,aKu). YKa3arenbHbtiit 
nanel.j nO'IYBCTByeT OKpymblU 6yropoK .QnUHHOU npUBO.QR~eiit 
Mb/Wl.jbl, cpe.QHUU nanel.j OKa)l(eTCR Ha.a TOHKOU Mb/Wl.jeiit, 
a 6e3blMRHHbliit - Ha.a 6onbwoiit npuao,aR~eiit. Mu3uHell 
.aon)l(eH 6b1Tb cnoco6eH norpy3uTbCR MeJK.Qy xaMapuHraMu 
u 6onbwoiit npuao.aR~eiit MblWL.jeiit (3a.QHRR neperopo,aKa). 

Pa6ornH c Hl1)1(Hl1M 6e11poM sawero 11e)l(a

wero Ha 6ot<y KJil1eHTa, 11CCT011b3YHTe MHfKl1e 

t<y11aKl1, 'IT06bl norpy311TbCH 11 npOCTO npo

pa6oTaTb TKaHb np11B011HIU11X Mblllill B CTO

poHy OT ueHTpa. Bbl MO)l(eTe 11cno11b30BaTb 

TaKoe )Ke nepeKaTbIBalOIU11e neHCTBl1e t<yJia-

-
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P11c. 6.53. Pacnpe,qen11re TKaHb np11BOARt1.1ei1 Mb/WL.jbt, 
norpyJKaRCb s Hee 11 Me/J,11eHHO nepeKaTbtBaR rynaK11, 
4T06bf OTKpblTb TKaHb. 8 Ka4eCTBe anbTepHaTlllBbl, 
MOJKHO cKpecr11Tb pyK11 11 npocro 11cnonb30BaTb csoi1 sec 
np11 BbtnOnHeHl111 ABlllJKeHlllR, 4T06bf C03,qaTb paCTR>KeH11e. 

W11poKaR 
npoMe>KYT04HaR 

Mb1w1.1a 6eApa 

W11poKaR 
naTepanbHaR 

Mb1w1.1a 6eApa 

P11c 6.54. Pa6ora c nepe,qHei1113a,qHei1 neperopo,qKaM11 
np11 n0Mo11.111 KOH411KOB nanb4es. HanpasneH11e MO>KHO 
MeHRTb B 3a811Cl1MOCTl1 OT narrepHa Ta3a. 

W11p0Ka11 MeA11anbHaR 
Mb1w4a 6eApa 

MeA11anbHaR 
Me>KMblWe4HaR 
neperopOAKa 6eApa 

nopTHll>KHaR 
MblWl.la 

noAKO>KHbllii Hepe 
_..,~-7~--- 6eApa 

~(~i:::~~~I====-- 6eApeHHaR 
apTep11R 11 eeHa 

naTepanbHaR 
Me>KMblWe4HaR 

neperopOAKa 
6eApa 

A1111HHaRnp11BOARU1aR 
,_,,.___t"'!'..:~,~~~~~~~~~-~~~~---- Mb1w1.1a 6eApa 

KopoTKaR ronoeKa 
6111.1enca 6eApa 

A1111HHaR ronoeKa 
6111.1enca 6eApa 

nonycyxo>1<11nbHaR 
MblWl.la 

nonynepenoH4aTa11 
MblWl.la 

""--- - - ToHKaR Mb1w1.1a 
~:;;:;:::::;iillN 6eApa 

KopoTKaR 
np11BOARU1aR 
Mb1w1.1a 6eApa 

6onbWaR np11BOARUlaR 
Mb1w1.1a 6eApa 

3aAHRR 
Me>KMblWe4HaR 
neperopOAKa 
6eApa 

CeAan11U1Hb11ii Hepe 

P11c. 6. 55. neperopo,qK11 or,qenRIOT pa3nl14Hbte Mbtwe4Hbte rpynnbt 6e,qpa, HO raK>Ke 4acro Bbtcrynaior s pon11 KaHanos 
/J,11R npoxo>K,qeHlllR HepBHO-cocy,q11CTbfX ny4KOB. 

-



KOB BOKpyr npyr npyra HJHf CKpecnne PYKH, 

l.fT06bI BCH pa6orn BbinOlIHHliaCb 3a Cl.feT Ba

wero seca. 

Baweti ue11b10 B 3TOM llBH)((eHHH 6yneT, B nep

BYIO ol.Jepellb, pacKpbITHe neperopomrn: Me)l()l)' 

KBMpHuencoM H npHBOMlUHMH MblWUaMH 

cnepellH H Me)(([ly npHBOMWHMH MbIWUa

MH H xaMcTpHHraMH - C3MH. Ho TaIOKe OHO 

MO)((eT BbinOJIWITb pOJib o6mero JHaKOMCTBa 

c npHBOMlUHMH MbIWUaMH, nasaH BaM 803-

MO)((HOCTb oueHHTb, rne HM MO)((eT noTpe6o

BaTbCH 6011bwe BHHMaHHH. 

3aTeM neperopOllKY MO)((HO OTKpbITb 6011ee 

OCTpblM HHCTpyMeHTOM, HanpHMep, KOHl.fH

KaMH naJibues 1111H na)((e cycTaBaMH naJib

ues, ecn11 pelfb MeT o 6enpe <t>yT6011bHoro 

HrpoKa. neperopOllKY MO)((HO npHnOllHHTb 

HlIH onycTHTb B 3aBHCHMOCTH OT naTTepHa 

HaKJIOHa Ta3a (T. e . npHnOllHHTb nepellHIOIO 

neperopOllKY H onycTHTb 3allHIOIO - LlJIH Ha

KJIOHeHHOro snepen rnJa, 11 Hao6opoT - LlJIH 

Ta3a c 3allHHM HaKJIOHOM). 

oyllhTe ocTopO)((HbI, pa6ornH c nepenHeti ne

peropo11Koti, npoxo11Hmeti no11 nopTHH)((HOti 

MbIWUeti, T. K. B Heti HaXO.LlHTCH 6e11peHHbIH 

HepsHo-cocy11HcTb1ti nyqoK. BMecTo Toro, 

l.fT06bI HanpaBlIHTb Barne yCHlIHe npHMO 

B 6e11po, Hcno11b3YtiTe ero c11erKa no11 yrnoM 

K 11106011 H3 CTeHOK, lfT06bI H36e)((aTb 3aKY

nopKH HJIH 3ameMJieHHH 11106oro H3 3THX co

cy11os. OmymeHHe HepsHoro noKaJibIBaHHH 

y KJIHeHTa HlIH KaKaH-lIH60 nylibCaUHH y sac 

no11 pyKaMH 6y11eT CHrHaJIOM LlJIH Toro, lfT06bI 

OTCTynHTb H HJMeHHTb yro11 803.LleHCTBHH. 

TKaHb c BHyTpeHHeti cTopOHbI «7» 6e11peH

Hoti KOCTH (BHYTPH H BOKpyr MaJIOro BepTe11a) 

l.faCTO MO)((eT CTaTb orpaHHlfeHHOH, BlIHHH Ha 

paJrn6aHHe H orne11eHHe 6enpa H 11a)((e crn

HOBHCb npH'-IHHOH «YKOPOl.feHHH HOfH» HlIH 

cKpYlfHBaHHH Ta3a. OnycTHB MHrKHe KOH'-IH

KH naJibUeB B npOCTpaHCTBO Me)((.Lly TOHKOH 

MbIWUeti H 60libWOH npHBO.LlHlUeti MbIWUeti, 

Bbl MO)((eTe nOlIYlfHTb .LlOCTyn K npocTpaHCT-

6e.apo 11 ra306e.apeHHb1Jit cycraa 

sy pH.LlOM c MaJiblM sepTe110M. 3aTeM nonpo

CHTe KJIHeHTa BblTHHYTbCH no CTOlIY OT 6e11pa 

Yepe3 nHTKY, B TO BpeMH KaK Bbl HaTHfHBaeTe 

TKaHb c BHYTpeHHeti CTOpOHbl Ta306e11peH

HOro cycTaBa BHH3, CKpyrnHH BaWH naJibllbl 

(nollLlep)((Ka HX naJibUaMH sepxHeti pyKH 

MO)((eT nOMOlfb C~PiHTb KOHTaKT naJibUeB 

H 11aTb HM 60libWe CHJibl) . Xorn OT rny60KOH 

npopa6oTKH B 3TOH 0611aCTH MO)((eT noHal.fa

JIY nepexBaTbIBaTb LlblXaHHe , Harpa11a B BH.Lle 

11erKoti noxo11KH HJIH YllJIHHHBWHxcH Hor 

CTOHT Tex BpeMeHH H YCHJIHH, KOTOpbie 6blJIH 

noTpa'leHbl' l.fT06bI 1106HTbCH o60IO.LlHOro 

npHcnoco611eHHH npH .LlBH)((eHHH BHH3 B6JIH-

3H BHYTPeHHeti CTOpOHbl 6e11peHHOH KOCTH . 

P/lfc. 6.56. norpy:mre cso/11 nanbl..(bl s Bb1eMK}' MeJK,lly 6onbwoilr 
np/lfBOAR~eilr /If TOHKOilr MblWl..(aM/11 npRMO CH/113Y CeAan/lf~Hoilr 
seTB/11 /If pacCJ1a6bre TKaHb no HanpasneH/11!0 K crone no Mepe 
roro, KaK oHa (crona) BblTRmsaercR no crony. 

Ta30BOe AHO (r<J>n) 

PacnoJIO)((HTe KJIHeHTa B noJio)((eHHe Jie)((a 

Ha 6oKy, TaK, l.fT06b1 sepxHee 6e11po 6b1110 

B crn6aHHH H Ha BaJIHKe . OpHeHTHpytiTecb 

Ha KpeCTUOB0-6yropHylO CBH3KY BepxHero 

6e11pa, llBHraHCb naJibUaMH B CTOPOHY nynKa 

110 Tex nop, noKa KOH'-IHKH BaWHX naJibUeB 

He conpHKOCHYTCH c Ta30BblM .LlHOM. Koma 
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Bbl noY:yBCTByeTe ero, TO CMO)l(eTe 11CnOJib-

30BaTb 3TOT KOHTaKT .llJISI o6yy:eHl1SI KJil1eH

Ta. Mo)l(HO 11cno11b30BaTb npsiMy10 06paT

Hy10 CBSl3b B KaY:eCTBe no11cKa3Kl1 KJil1eHTaM, 

y KOTOpblX B03Hl1Ka10T npo6JieMbl c 11301111-

poBaHHblM 3a11et'lCTBOBaH11eM mm KOHTpo

JieM 3a MbllllUaMl1 Ta30BOfO .LlHa 11 KOTOpble 

H~alOTCSI B 60JibllleM pa3Bl1Tl111 11X TOHY

ca. Ec1111 Bbl 06Hap~11Te, Y:TO 0H11 ~e 110-

cTaTOY:HO HaTSIHYTbl 11 B TOHyce, no11uen11Te 

11X naJibUaMl1, aKKypaTHO BbITSlfl1BaSI TKaHl1 

BHl13. Ec1111 Bbl pell1111111 nopa6oTaTb c 3Tl1M 

llBH)l(eH11eM, noMHl1Te 0 Heo6X01111MOCTl1 

no11yy:11Tb pa3pellleH11e KJI11eHTa 11 11ep)l(11-

Te ero B nOJIHOH OCBe.LlOMJieHHOCTl1 0 CBOl1X 

11eHCTBl1SIX. 

Bap11au1111 3Toro 11B11)1(eH11SI MO)l(HO BbinOJI

HSITb, noca1111B KJil1eHTa Ha CTOJI co CTonaMl1 

Ha nony. nonpoc11Te ero np11no11HS1Tb 011Hy 

Slf01111UY 11 c60KY npOCKOJib3Hl1Te naJibUaMl1 

( OCTOpO)l(HO - He 3axo1111Te CJ111lllKOM 11ane

KO!) TaKl1M o6pa30M, Y:T06bI KOH'-111KJ1 Ballll1X 

naJibUeB 3auen111111cb 3a ce11an11WHblH 6yrop. 

11cnoJib3YHTe M.SirKoe 11aTepaJibHOe 11aB11e

H11e, KaK 6y11To np11rnrnBasi ce11an11lUHb1t'l 6y

rop K ce6e, B TO BpeM.SI KaK KJil1eHT Me.llJleHHO 

11 OCTOPO)l(HO HaKJIOHSieT Ta3 Bnepe1111 Ha3a.Ll 

B TeY:eH11e 30 ceKYH.Ll 111111 6011ee . Kof.Lla Bbl 

y6epfae PYKY, nonpoc11Te KJI11eHTa cecTb Ha 

o6a ce11an11WHb1x 6yrpa, npe)l(.Lle Y:eM Bbl HaY:

HeTe pa6ornTb c 11pyroi1 cTopoHot'l. Y)l(e 011Ha 

3Ta npocTaSI TeXHl1Ka Y:aCTO C03.LlaCT BeCbMa 

OlllYTl1MY10 pa3H11UY .llJISI KJil1eHTa B TOM, KaK 

n0111lep)l(11BaeTCSI Ta3. 

Puc. 6.57. Jllcnonb3YR KpeCTt..jOB0·6yropHy/O CBR3K}' B Ka'lecrBe 
opvreHTvrpa, npocKonbJHvrTe no MeP.vranbHOiir noBepxHocrvr 
BHyrpeHHeiir JanuparenbHOiir MblWL(bl, noKa KOH'lvrKvr Bawvrx 
nanbL(eB He HaTOnKHYTCR Ha MRrKoe npenRTCTBllle . 

rpe6eH"laTaH MblWU,a (r<l>n) 

Kof.Lla Balli KJI11eHT Jie)l(l1T Ha cn11He c co

rHyTbIMl1 KOJieHSIMl1, BOH1111Te B TKaHl1 Hall 

6e11poM 11 11CnOJib3YHTe .llJ111HHOe Kpyrnoe 

cyxO)l(l1J111e .llJ111HHOH npl1BO.LlSilUeH Mbllllllbl 

6e11pa B KaY:ecrne yKa3aTeJISI 1111si 6e3blMSIH

ttoro naJibUa Balliett BHyTpeHHeH PYKH, Y:T0-

6bl npOCKOJib311Tb Jia.LlOHblO no BHyTpeHHeH 

noBepXHOCTl1 6e11pa B CTOpOHY CKJia.LlKH Ha

Bepxy BHyTpeHHei1 nepe11Het'l Y:acT11 6e11pa, 

cpa3y no3a1111 JI06KOBOH KOCTl1, 11eikTBYH 

np11 3TOM aKKYPaTHO, Y:T06bl He nepepacrn

HYTb KO)!()'. 

IlpoBepbTe, '-ITO Bbl 3a11eHCTBOBaJil1 11MeH

HO TKaH11 rpe6eHY:aToi1 MbilllUbI, nonpoci-rn 

KJil1eHTa nO.LlHSITb 6e11po K npOTHBOnOJIO)I(-

Puc. 6.58. JllcnonbJyiirre Kpyrnoe cyxo>Kvrnvre IJ.nlllHHOiir 
npvrBOP.Ru.ieiir MblWL(bl 6eP.pa B Ka'lecrBe yKaJarenR (ecnvr Bbl 
He Mo>Kere o6Hapy>KvrTb ero, nonpocvrre KnvreHTa npvrBecrvr 
6eP.po '1epe3 conporvrBneHvre Baweiir pyKe, HanpaBnRR ero 
K npOTlllBOnono>KHOMy nne'IY, Ill TOr/).a OHO npORBlllTCR). 
Y6eP.vrrecb, 'ITO Bbl He P.aBvrTe Ha nynbcvrpyiou.iyio 6e1J.peHHY10 
aprepvrio, a JaTeM, yP.ocroBepvrBwvrcb, 'ITO Bbl oKaJanvrcb 
B MvrocpacL.(111111 rpe6eH'laTOiir MblWL(bl, Me/).neHHO OTBe/).vrTe 
6e1J.pO. Bbl MO>KeTe vrcnonb30BaTb CB060IJ.HYIO pyKy, 'IT06bl 
HanpaBvrTb KoneHo BHlllJ. ,aa>Ke vrcnonbJOBaHvre peL(vrnpoKHoro 
111Hr1116111poBaHvrR, KOrP.a Bbl npocvrre KnvreHra P.aBvrTb B Hee, 
MO>KeT noMO'lb yMeHbWlllTb nio6oe conporvrBneHvre. .. 



( 
P111c. 6.59. nan&l..jaMl!I B TOM >Ke l!ICXOAHOM nono>KeHl!ll!I, 
Koropoe 6&ino on111caHo Bbl We, nOAl..jen111re TKaHb narepan&Ho. 
3areM nonpoc111re Kn111eHra HaAaBn111aar& a crony, 'IT06&1 
noaepHyr& reno (a oco6eHHocr111 raJ), KaK ecn111 6&1 OH xoren111 
nocMorper& '1epe3 npor111aonono>KHOe nne'lo. 3ra rexH111Ka 
OTAenReT npoKCl!IManbHOe np111KpenneH111e (BAOnb no6KOBOU 
BeTBl!I) OT 6eApeHHOro np111KpenneHl!IR Ill, TaKl!IM o6pa30M, 
1113on111pyer Apyryio 'lacr& TKaH111, a raK>Ke A06aanReT 6onee 
Cl!lnbHb/U 3neMeHT nepeo6}"1eHl!IR ABl!IJKeHl!llO. 

HOMY nJie'-ly, B TO epeMH KaK Bbl OKa3bIBae

Te conponrnneHtte c noMOIUblO npe.unnet.IbH, 

ycHJIHBaH COKpaIUeHtte Mbllllll Ii .uaeaH KOH

lJHKaM naJibUeB n03HTHBHbIH «TOJilJOK», no.u

rnep)l(.LlalOIUHH npaBHJibHOCTb Balllero pac

noJIO)l(eHHH . 

1-1To6bI 6pOCHTb Bbl30B .UHCTaJibHOH t.IaCTH 

rpe6eHt.IaTOH Mbllllllbl, no.u.ueHbTe ee no Ha

npaBJieHHIO K Ta3y, B TO BpeMH KaK KJIHeHT 

onycKaeT KOJieHO Hap}')KY. lfro6bl H30JIH

poBaHHO paCTHHYTb npOKCHMaJibHYIO t.IaCTb, 

no.uuenttTe TKaHb no HanpaeneHHIO K 6e

.upeHHOH KOCTH Ii nonpOCHTe KJIHeHTa Ha

.uaBJIHBaTb onopHOH CTOnOH Ii Me.UJieHHO 

noeopat.IttBaTb Ta3 11 Kopnyc, KaK ecntt 6b1 

OH XOTeJI nocMOTpeTb t.Iepe3 CBOe npOTHBO

noJIO)l(HOe nnet.Io. 

6e.1:1po 11 raJ06e.1:1peHHb1iil cycrae 

noAB3AOWHaSI MblWU.a (r<l>n) 

nepeMeCTHTe HeMHOro CB060.UHOH KO)l(Ji 

OT )l(JiBOTa JiaTepaJibHO, no HanpaBJieHHIO 

K nepe.uHeH BepxHeH nO.UB3.LlOlllHOH OCTH, 

noCKOJibKY 3TO n03BOJIHT BalllHM naJibUaM 

npOBaJIHTbCH B nO.UB3.LlOlllHYIO BbieMKY Me

.UHaJibHO Ii llYTb Bblllle (llT06bI H36e)l<aTb 

naXOBOH CBH3KH) 3TOfO KOCTHOfO optteH

Tttpa 6e3 t.Ipe3Mepttoro HaTmKeHHH KO)l(Ji . 

no.UB3.LlOlllHaH MbllllUa OKa)l(eTCH npHMO 

no.u no.uylllet.IKaMtt BalllttX nanbuee; no.u-

83.UOlllHaH <t>acmrn - npHMO no.u nanbuaMtt, 

a 60JiblllaH nOHCHHlJHaH MbllllUa, ecJIH Bbl 

HaXO.UHTeCb .UOCTaTOlJHO rny60KO, - Hanpo

THB ttoneti BalllttX nanbuee. Ecntt saw nyTb 

3aTpy.UHHeTCH B )l(eJio6e Me)l(.Lly no.UB3.Ll0lll

HOH 11 noHCHHt.IHoti MbilllUaMtt, OTKpotiTe 

nO.UB3.UOlllHYIO <t>acu1110, OCTOpO)l(HO npo

nJibIBaH HJIH npo611paHCb CKB03b Hee, lJT0-

6bI n03BOJIHTb no.UB3.LlOlllHOH Ii 60JiblllOH 

P111c. 6.60. np111 corHyrblX KoneHRX Knl!leHTa MeAfleHHO 
norpy>Kai1rec& B noABJAOWHYIO RMKY 111 JaAei1crayi1re 
nOAB3AOWHYIO tPaCL.jl!llO BBepx, 'IT06b! npOTl!IBOcrORTb 
YAfll!IHeHl!llO, KOrAa Knl!leHT CKOnb31!1T nRTKOU no crony, 
Bb!npRMnRR HOry. .. 
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nOHCHl1'-IHOH MblllIUaM pa6oTaTb OTD.eJlbHO. 

Coen.11H11Bllll1Cb c non.B3D.OllIHOH MblllIUetl 

11 ee cpacu11etf C BHyTpeHHeH CTOpOHbl Ta-

30BOH '-:lallll1, Bbl MO)l(eTe HaTHHYTb TKaHb 

TIOD.B3D.OllIHOH Mbllllllbl, 3aUeJ1118 ee BBepx 

11 nonpOCl18 KJ111eHTa MeD.JleHHO CK0Jlb311Tb 

nHTKOH no cTony, BbmpHMJlHH Hory. HaKo

Heu, nonpoc11Te ero THHYTbCH nHTKOH BHl13 

11 Hap~, '-IT06bI ellle 60Jlbllle 6pOCl1Tb Bbl-

30B 11 TeM caMblM OTKpbITb TKaHb OT KOH'-111-

KOB Ballll1X naJlbUeB. 

lfro6b1 nononH11TeJlhHO ycJlO)l(Hl1Tb 33lla'-ly, 

Bbl TaIOKe MO)l(eTe TIOTpeH11posaTb KJ111eHTa 

cnerKa 33lleHCTBOBaTb a6LIOMl1HaJlbHble Mbllll

Ubl ( CJ111llIKOM Cl1JlbHOe HanpIDKeH11e 6yn.eT 

Bb!TaJ1Kl1BaTb sac Hap~ 11J111 C03llaBaTb 60Jlb 

11 lll1CKOMcpopT) D.J1H TIOLID.ep)l(aHliH HeHTpaJlb

HOro HaKJlOHa Ta3a no Mepe Toro, KaK OH Bbl

THfl1BaeT Hory. 3To MO)l(eT noMO'-lb nOBblCl1Tb 

OC03HaHHOCTb, KOHTpOJlb 11 TOH)'C ocna6neH

HblX Mb1wu 11 TeM caMhIM YJ1Y'-:lllll1Tb nonroc

po'-IHb1e BJ111HHl1H BallleH pa60Tbl. 

noHCHlll"IHaH MblWU.a (r<J>n) 

3rn rny6oKaH 11 cTpyKTYPHO Ba)l(HaH Mb1wua 

Tpe6yeT ysa)l(MTeJlbHoro nonxon.a 11 ne'-:leH11H. 

noJ10)1(11Te KJ111eHTa Ha Cn11Hy, TaK, '-IT06bl 

KOJieHl1 6b1Jll1 COfHYTbl, CTOnhl CTOHJ111 Ha 

CTOJle, nHTKl1 - 6Jll13KO K HfOD.11UaM. 

norp~aHCb 8 TY )Ke o6naCTb, '-ITO 11 np11 

pa6oTe c TIOD.83ll0WHOH MblllIUeH, npOLIB11-

ratlTeCb Melll13JlbHO, BD.OJlb KOHTypa non.-

83D.OWHOH HMKl1, npoKJlaD.bIBaH nyTb K JlaTe

panbHblM BOJIOKHaM 60JlbllIOH nOHCHl1'-IHOH 

Mbllllllbl. noLIXOllH K 60JlbllIOH nOHCHl1'-IHOH 

MblllIUe c :noro yrna, Bbl noJIY'-laeTe B03MO)l(

HOCTb oueHl1Tb OTHOCl1TeJlbHOe nOJlO)l(eH11e 

11 B3al1MOLieHCTBl1e 60JibllIOH TIOHCHl1'-IHOH 

Mbllllllbl 11 TIOllB3llOWHOH Mbllllllbl, TIOCKOJlb

KY '-laCTO OHl1 MoryT oKa3aTbCH CKJleeHHbIMl1 

BMeCTe nOLIB3llOWHOH cpacu11ett, KaK ~e 

o6c~anocb B npeD.blllYLUeH ceKu1111. Koma 

TaKoe np011CXOlll1T, 60JlblllaH TIOHCHl1'-IHaH 

MblWUa MO)l(eT CD.Bl1HYTbCH CJierKa JlaTe

panbHO. 

Bo3MO)l(HO, sa~1 np11.aeTcH noTpaT11Tb HeKo

Topoe speMH Ha TO, '-IT06b1 ocna611Tb 6onb

wy10 nOHCHl1'-IHYIO MblWUY 11 OCB060LI11Tb 

ee OT TI0ll83D.OWHOH Mbllllllbl, eCJ111 OHl1 

oKa3Ml1Cb CKJleeHHb1M11 BMecTe. KoHKpeT

HO C 60JlbllIOH TIOHCHl1'-IHOH MblllIUeH MO)l(

HO pa60TaTb 8 COOTBeTCTBl111 c naTTepHOM 

Ta3a KJ111eHTa: c cpoKycoM Ha Men.11anbHb1e 

sonoKHa - np11 nepenHeM HaKJloHe Ta3a, 

11 Ha JiaTepanbHble BOJlOKHa - np11 3aD.HeM 

HaKJlOHe Ta3a 11Jll1 8 CJIY'-laHX, Koma KJ111eHT 

neMOHCTp11pyeT naTTepH cr116aHl1H 8 nOHC

H11Ue. 

Ecn11 Bbl np116JI11)1(aeTecb K 6oJibllIOH no

HCHl1'-IHOH MblWUe c60KY, TO CHa'-:lana Bbl 

CTOJIKHeTeCb c JiaTepanbHblMl1 BOJIOKHaMl1. 

Ecn11 BaM H~Ho nono6paTbCH K Men.11anh

HblM BOJIOKHaM, coxpaHHHTe KOHTaKT TiaJlb

ues c :notf MblllIUei1, nonpoc11Te KJI11eHTa 

C)l(l1MaTb ee, nOD.Hl1MaH CTOny, 11 npOCKOJib-

311Te 11J111 npoi1LI11Te KOH'-111KaMl1 nanbues no 

Mblllle'-IHOMY 6plOllIKY, '-IT06bl D.OCTl1'-lb YKO

po'-:leHHOH Melll13JlbHOH '-:laCTl1. OcrnsaHCb 

8 KOHTaKTe c M11ocpacu11ett 60JibllIOH nOHC

Hl1'-IHOH Mbllllllbl, Bbl, KaK npaBl1JlO, ocso6o

lll1Te '-IYBCTB11TeJibHb1e BHYTpeHH11e opraHbI, 

npe)l(lle '-:leM HaLiaBJil1BaTb 11Jil1 paCTHfl1BaTb 

Mbillle'-IHYIO TKaHb. 

nyLibTe aKKYPaTHbl, pa6ornH c 3TOH o6na

CTblO, 11 OCTaBaHTeCb Hl1)1(e ypOBHH nynKa. 

nonpoc11Te KJ111eHTa npenynpen11Tb sac, 

eCJil1 OH TIO'-IYBCTByeT pe3KYIO )l(fY'-IYIO 60Jib 

11n11 ecn11 eMy HY)l(HO KawJIHHYTb, '-111XHYTb 

11Jil1 TIOCMeHTbCH (B03Liep)l(l1TeCb OT JII06blX 

wyTOK, Koma Bbl pa6oTaeTe B 3TOH o6-

JiaCT11!). J1106oi1 113 3Tl1X MOMeHTOB 6yneT 

Cl1fH3JlOM K TOMy, '-IT06bl Bbl OTCTpaHl1Jll1Cb 

11 n1160 norpy3111111cb B cnerKa n.pyry10 ceK

u1110, Jil160 llaJ111 803MO)l(HOCTb lll1CKOM

cpopTHOMY owyweH1110 yT11XHYTb. C11HnpoM 

pa3n.pa)l(eHHoro K11we'-IH11Ka 11n11 n.pyrne 

socnaneHl1H Kl1We'-IHl1Ka HBJIHIOTCH npOTl1-

BOnOKa3aHl1eM D.JlH TaKOH pa60Tbl 11Jll1, no 

Kpat!Hetl Mepe, npenynpe)l(lleH11eM o TOM, 

'-ITO H~HO npOD.811f3TbCH O'-leHb MeD.JieHHO 

11 '-IYTKO. 

.. 



P111c. 6.61. npocroe /llHTerpaL.j/llOHHOe ynpa>KHeH/lle ,o.nR 

noRCH"11..jbl "1 noRCHW/HO,;:, Mb/WL.jbl 3aKJllO'laeTCR 8 06Y"eH"1/ll 

sawero KflMeHTa 0Tpb1BaTb cnMHY OT crona nocpe,o.crsoM 

,o.asneHMR s ero nosepxHOCTb "1 Bb1TR>KeH111R '1epe3 KoneHM 

snepe,o. TaKMM o6pa30M, 'IT06b1 np111no,o.H"1MaTb OT crona 

no 0,0.HOMY noRCH"1'1HOMy n03BOHK}' 3a pa3. nonpOC"1Te 

KJ1"1eHTa nO,O.HRTbCR npMMepHO ,0.0 ypoBHR T12 /II 3aTeM 

Me,o.neHHO /II OC03HaHHO onyCT"1TbCR o6paTHO Ha cron, 

yKJ1a,o.b1saR no O'lepe,o."1 "1 B o6paTHOM nopR,o.Ke Ka>K,llbl,;:, 

OT,O.enbHbl,;:, n03BOHOK. 

BOJ11etkrnyi1Te Ha mo6y10 '-laCTh 6011hwol1 

nOHCHH'-IHOH Mhlllillhl B 38BHCHMOCTH OT naT

TepHa, 3auenHB TK8Hh nosepXHOCTHO, a 38-

TeM nonpoc11Te KJIHeHTa Me.LI.JieHHO Y.LI.JIHHHTh 

Hory, CKOJ1h3H nHTKOH no CTOJIY H, HaKOHeu, 

BhITHfHB8H ee . 

5e.apo vi raJ06e.apeHHb1lir cycraa 

PMC. 6.62. 5onee np0,0.8"1Hyro,;:, MaHyanbHO,;:, "1HTerpaL.j"10HHO,;:, 

TeXH"1KO,;:, ,o.nR noRCH/ll'IHO,;:, Mb/WL.jbl /II noRCH/ll'IHOro OT,o.ena 

RBnReTCR 6MnaTepanbHaR pa6oTa c 6onbwo,;:, noRCH"1'1HO,;:, 

MblWl..le,;:, no Mepe Toro, KaK KJ1111eHT BbmonHReT no,o.beM, 

on111caHHb1,;:, Bb1we. Bxo,o. TepanesTa B 6onbWYIO noRCH"1'1HYIO 

MblWl..lY ocyu.iecrsnReTCR TaK/llM >Ke o6pa30M, KaK On"1CaHO 

Ha PMC. 6.60, HO c nonpaBKO,;:, Ha TO, 'ITO OH BblnOflHReTCR 

6MnaTepanbHO, "1 Tenepb KJ1"1eHT no,o.H111MaeT Ta3 K nanbl..laM 

TepanesTa, a He nanbl..lbl snnb1Ba10T s coce,o.HMe c noRCHlll'IHO,;:, 

MblWl..le,;:, 06nacr111 (PMc. 6.62 a, 6). PyKM pacnonara10TCR Ha no

RCH"1'1HO,;:, Mb/WL.je, noKa KJ1"1eHT no,O.H"1MaeTCR, "1 BblnOflHRIOT 

pa6ory, Kor,o.a Kf1"1eHT Me,o.neHHO onycKaeTCR Ha cron. TaKoe 

nono>KeHMe n03BOnReT aKK}'paTHO CKOppeKT"1pOBaTb TOHYC 

noRCH"1'1HO,;:, MblWL.jbl c 06e111x CTOpOH, 'IT06bl ,o.06"1TbCR C/llM

MeTp"1"1. 5anaHC ,O.OCT"1raeTCR 3a C'leT npopa60TK"1 TKaH"1 no 

Mepe Heo6xo,o."1MOCT"1, 'ITO 03Ha'laer, 'ITO ,o.se pyK111, B03MO>K

HO, 6y,o.yr BblnOflHRTb cnerKa pa3Hble 3a,O.a'l"1 - HanpMMep, 

nerKMe «3aXBaT "1 paCTR>KeH"1e», MRrKOe paccna6neH"1e "1fl"1 

nepryp6al..l"1IO ,o.nR npo6y>K,o.eH111R (PMc. 6.62 s). 3Ta npo,o.BMHy

TaR TexH111Ka Tpe6yeT Hant11'l"1R y TepanesTa Ha6opa npMKoc

HOBeHM,;:, ,o.nR "1Ccne,o.osaH"1R, a TaK>Ke 3HaH/llR xapaKTep"1CT"1K 

pa3HOB/ll,O.HOCTe,;:, TKaHe,;:, "1 Toro, KaK 803,0.e,;:,CTBOBaTb Ha H"1X /II 

KaK sepHyrb 111x o6paTHO. Mb1 npe,o.nonaraeM, 'ITO 3ry TeXHlllKY 

flY"We scero McnonbJOBaTb nocne Toro, KaK y>Ke 6bmo npose

,o.eHo ,O.OCTaTO'IHO 0,0.HOCTOpOHH/llX npopa6oTOK noRCH"1'1HO,;:, 

Mb/Wl..jbl, no3BOfl"1BW"1X n03HaKOM/llTbCR c 3TO,;:, o6naCTblO "1 

MHOr0'1"1CfleHHb/M/ll xapaKTept11CT"1KaM"1 nORCH"1'1HO,;:, TKaH/11 . .. 



<DacuvianbHb1t1 penvi3 ,anR crpyKT'fpHoro 6anaHca 

Y6emnecb, l.fTO Bbl JaKattl.f1rnaeTe npo

CTbIM, 6JrnaTepaJibHblM 6aJiaHCHPYIOWHM 

.llBH)((ettHeM, .lla)((e KOf.lla pa6oTaeTe c .llBYMH 

60JlbWHMH nOHCHHl.fHblMH MblWUaMH no

paJHOMY (KaK Bbl 6bl C.lleJlaJIH npH 60KOBOM 

HJr116e nOHCHHUbl HJlH npH naTTeptte CKO

JlHOJa c p0Tau11eti noJBOHKOB). IloKa KJlH

eHT BCe ewe Jle)((HT Ha CnHHe C COfHYTblMH 

KOJleHHMH, BOJ.lleHCTBytiTe Ha 60JibWYIO 

noHCHHl.fHYIO MblWUY MHfKO H paBHOMeptto 

c .llByx CTOPOH H nonpOCHTe KJlHeHTa He

CKOJibKO pa3 Me.llJieHHO nepeKaTHTb TaJ no 

CTOJlY B nepe.llHHH H Ja.llHHH HaKJlOHbI. .Lla)((e 

eCJlH O.llHa 113 60JlbWHX noHCHHl.fHblX MblWU 

CHJlbHO yKopol.fetta no cpastteHHIO c npyroti 

H 6b1Jla B UeHTpe Bawero BHHMaHHH BCe 3TO 

BpeMH, noCKOJibKY 60JlbWaH nOHCHHl.fHaH 

MblWUa HBJlHeTCH TaKOH ncHXOJlOfHl.feCKM 

11 HeBpOJlOfHl.feCKH ttanoJIHeHHOH MblWUeti, 

Bbl OTnyCTMTe KJlMeHTa B HaMHOro JIYl.fWeM 

COCTOHHHM, eCJlH JaKOHl.fMTe CBOIO pa6oTy 

611JlaTepaJibHblMM 6aJiaHCMPYIOWHMM .llBH

)((eHHHMH. 

4TeHL!le Tena: 
npoABLllHYTblM ypoeeHb 

l) IloTpaTbTe HeKOTOpoe speMH Ha HJYl.f eHMe 

P11c. 6.32 Jattoso. KaKoti 3cPcPeKT oKaJbl

saeT !1BH)((ett11e tta Ja.llHIOIO cTony? KaKoti 

3<Pct>eKT MO)((eT OKaJbIBaTb Ja.llHHH CTona 

Ha nepenttIOIO nosepxttocTb 6enpa? 

2) Ha P11c. 6.35 a, 6 ouett11saeTrn c6aJiatt

c11posattttocTb npOTHBOnOJIO)((HblX OTBO

.llHWeti/npHBO.llHWeti MblWU. OnttaKo o6a 

«tta6opa» TeCTHPYfOTCH 0.llHOBpeMeHHO. 

IlO.llyMatiTe, KaK 6bl Bbl BblCTpOMJIM TeCT, 

l.fT06bI nOJlYl.fMTb 6oJiee TOl.fHYIO HHcPOpMa

UHIO 06 3TMX TKaHHX? 

3) Ha P11c. 6.63 11Jo6p~ett s11n c Tpex cTo

pott Ha COOTHOWeHHe TaJa H roJietteti 

MO.lleJlM A. IlpH BH.lle cnepenH KaK 6bl Bbl 

on11ca.JI11 TaJ (nonyMatiTe o ttaKJiotte, cMe

wett1111, poTaUHH 11 «OTHOCHTeJlbHO l.fero» 

3TO npOMCXO.llHT, a TaK)((e nocMOTPMTe Ha 

BOJMO)((Hble aCMMMeTp1111)? 

BH.llbl c nsyx cTopott naIOT npencrnBJiett11e 

o ttanpH)((ett1111 Me)((.lly crn6aTeJIHMM 11 paJ

rn6aTeJIHMM 6enpa. KaK 6b1 Bbl on11ca.JI11 TaJ 

OTHOCHTeJibHO CTOn, 6enpeHHOH KOCTM MJIM 

0Tttoc11TeJibHO CMJibl rpas11Tau1111? B KaKMX 

ttanpaBJieHIDIX Bbl 6bl pa60TaJIM, l.fT06bl 

CKoppeKT11posaTb CTPYKTYPHhlH naTTeptt? 

KaKoti cPYHKUMOHaJibttb1ti TecT Bbl MO)((eTe 

no6aBMTb, l.fT06bl nOJIYl.fHTb 60JlbWe MH

ct>opMaUMM o crn6aTeJIHX 6enpa? 

4) P11c. 6.64 a, 6 noKaJbrnaeT peJyJihTaTbl Te

CT11posatt11H no nepettocy seca - BH.llMTe 

JIM Bbl paJHHUY Me)((.lly npasoti H JleBOH 

CTOpottoti? EcJIM na, MOfJlM 6bl Bbl ee onM

caTb, 11 c l.feM Otta MO)((eT nO.llCKaJaTb BaM 

nopa60TaTb? Mo)((eTe JlH Bbl COOTHeCTM 

cPYHKUMOHaJibHblH TeCT c TeM, l.fTO o6tta

p~HJ1M B ocaHKe? 

OTeeTbl / 06cy>KAeH"1e 

l) 3a!1HHH CTOna CJierKa BbIBepttyTa Hap~. 

3To MO)((eT 6b1Tb KOMnettcau11eti tteno

cTaTKa M06MJlbHOCTM B CTone HJIH B ro

JleHOCTOne, MJIM 3TO MO)((eT OK333TbCH 

peJyJibTaTOM Ja)((aTOCTM B nepentteti no

sepxttocTM 6enpa - ecJIH 6enpo tte MO)((eT 

paJrn6aTbCH npHMO, OHO l.faCTO 6yneT no

Bopal.fHBaTbCH JiaTepaJibHO. JlaTepaJibHOe 

BpawettMe 6enpa nepeHOCMT CMJIY .llBM)((e

HMH B npMBO.llHWMe MblWUbl, oco6eHHO 

B rpe6ettl.faTyIO, KOpOTKYIO npHBO.llHWYIO 

11, ttepe.llKO, B noHCHMl.fHYIO MblWUbl. 

TaKaH BJaMMOCBHJb MO)((eT TaK)((e M.llTM 

CHMJY OT CTOnbl 11 roJieHOCTOna - eCJIM 

OHH He MOfYT pa3rn6aTbCH (HJIM OT naJib

ueB CTOnbl, o6paTMTe BHMMaHMe Ha 6yp

CHT!), TO CTOna MO)((eT paJBOpal.fHBaTbCH, 

l.fT06bl CKOMneHCHpOB3Tb 3TO. 

Ilp11 TaKOM naTTeptte H~Ho yJiyqwaTb 

pa6oTy CTOnbl, l.fT06bl o6Jierl.fHTb pa6oTy 

TliC 11, npennoJIO)((MTeJibHO, noHCHHl.fttoro 

omeJia, 11 cJienyeT yJiyqwaTb pa6oTy TliC, 

l.fT06h1 cnpaBHTbCH c BaJibrycttoti necflop

Mau11eti 60JlbWOro naJibUa CTOnbl 11 CHHTb 

ttanpH)((ett11e co cnHHbI. .. 



5e.apo M raJo6e.apeHHbli1 cyaaa 

P111c. 6.63 a, 6, B 

I 

P111c. 6.64 a, 6 



CDao . .ivranbHbtVI pe11vr3 ,[J/IR crpyKTypHoro 6a11aHca 

2) CHaYaria Bbl MO:>KeTe HanpHMYIO naribnM

poBaTb TKaHM (c pa3peweHMH KJIMeHrn) no 

Mepe Toro, KaK OHM Y1IJIMHHIOTCH, a 3aTeM 

npoBeCTM .llaribHei1w11e 3Kcnep11MeHTbI 

c KJIMeHTOM B pa3JIMYHblX no3MUMHX, YT0-

6bl npe11HaTHHYTb pa3Hble TKaHM - no

.llYMat1Te 0 6oJiee 1IJIHHHOM HJIH KOPOTKOM, 

w11poKoM MJIM 6oJiee yJKOM ware. ooJiee 

1IJIHHHblH war 60JibWe npe11HaTHHeT npM

BO.llHlllMe MbIWUb1/crn6aTeJI11 6e11pa nepen 

HaYarIOM .llBM:>KeHMH, a 6oJiee KOpOTKMH -

paccJia611T CHCTeMy, noJBOJIHH C03.llaTb 

60JibWe .llBM:>KeHMH. 

ooJiee w11poKaH noJ11u11si 6y11eT npe11Harn

r11BaTb npMBO.llHlllMe MbIWUbI, a yJKaH, MJIM 

11a:>Ke CKpellleHHaH, - OTBO.llHlllMe MbIW

Ubl. MeTO.llOM MCKJIIOYeHMH - rne npo11c

xo1111T .llBM:>KeH11e, a rne - HeT? - TepaneBT 

MO:>KeT nOJiyYMTb 6oJiee YeTKYIO HHcPOpMa

UHIO 0 TOM, c tieM JlyYWe Bcero pa60TaTb. 

3) BH.ll cnepe1111 11eM0HcTp11pyeT He6oJibIIIYIO 

TeH.lleHUHIO K JieBOMY CMellleHHIO H npaBO

MY HaKJIOHY Ta3a OTHOCHTeJibHO CTOn, 060-

JHaYaH CJierKa pa3JIHlIHblH KOHTYP JieBOH 

H npaBOH OTBO.llHlllHX MbIWU. 3To MO:>KeT 

6bJTb CBH3aHO c pa3JIHlJMeM B BbipaBHHBa

HHH H nO.llbeMe CTOn, KOTOpbie Mbl BH.lleJIH 

B f JiaBe 4 - npaBaH cTona Ka:>KeTCH 6oJiee 

Me.llHaribHO HaKJIOHeHHOH 11 JiaTeparibHO 

noBepHYTOH OTHOCHTeJibHO 60Jibwe6epuo

BOH KOCTH, H 3TO cPYHKUHOHaribHO YKOPO

THJIO npaBYfO HM:>KHIOIO KOHelJHOCTb. 

B HH:>KHeti JieBoti YaCTM :>KHBorn TaK:>Ke 

HMeeTCH py6uoBaH TKaHb, '-ITO yKa3bJBaeT 

Ha B03MO:>KHYIO onepaUMIO. 3TH .llBa <PaK

TOpa CBH.lleTeJibCTBYIOT 0 .llHC6ariaHce Me:>K

llY npHBO.llHlllHMH H OTBO.llHlllHMH MbIWUa

MH, oco6eHHO B fJiy60KOH <I>poHTaribHOH 

JlHHHH CJieBa, H3-3a nocTonepaUHOHHOfO 

py6ueBaHHH. 

81111 c6oKy noKaJbIBaeT nepe11Hee cMellle

HHe Ta3a OTHOCHTeJibHO CTOn (C03.llaHHblH 

nepe.llHHM HaKJIOHOM 60JibWe6epuoBblX 

KOCTeti OTHOCHTeJibHO noJia - 6e11peH

HbJe KOCTH MOryT 6bJTb on11caHbl KaK 

HetiTpa11bHbJe OTHOCHTeJibHO 60JibWe6ep

UOBblX KOCTeti. HO HaXO.llHlllHeCH B nepen

HeM HaKJIOHe OTHOCHTeJibHO noJia). Ta3 

BblfJIH.llHT BCTOJIHe HetiTparibHblM OTHOCH

TeJibHO noJia, HO OH pacnoJio:>KeH cBepxy 

HaKJIOHeHHblX Bnepen 6e11peHHblX KOCTeti. 

TaKHM o6pa3oM, rnJy np11xo1111TbCH Ha

KJIOHHTbCH Ha3a.ll Ha 6e11peHHbIX KOCTHX, 

lIT06bJ BepHyTbCH B HetiTparibHOe noJIO

)l(eHHe OTHOCHTeJibHO rpaBHTaUHH . 

CMellleHHbiti Bnepen rnJ c Ja.llHMM HaKJio

HOM OTHOCHTeJibHO 6e11peHHblX KOCTeti -

otieHb pacnpocTpaHeHHbiti naTTepH 

(BHHM3HHe: He BOCnpHHHMai1Te 3TO YHM

BepCaribHO! Bcerna pa6orntiTe c KJIHeHTOM, 

coxpamrn C03HaHHe OTKpblTblM KO BCeMy, 

YTO Bbl MO:>KeTe 06HapY:>KHTb). CTepe11Hee 

CMellleHHe OTHOCHTeJibHO CTOn MO:>KeT Ha

YaTbCH B roJieHOCTOnHOM cycTaBe (KaK no

KaJaHO BbIWe), HJIH B KOJieHe, HJIH B 06011x 

MeCTax. TiaTTepH MO:>KeT .lla:>Ke HatiaTbCH 

c Ja11Hero HaKJioHa 60JibWe6epuoBoti Ko

CTM Hall cTonoti, a JaTeM nepetiTH B nepen

HHti HaKJIOH 6e11peHHOH KOCTH, KaK noKa

JaHO Ha P11c. 6.65. 

Puc. 6.65. To, l./TO Mb/ BU,[IUM CMe11.1eHHb/U Bnepe,ll Ta3, 

He npe,llCKa3btBaeT xapaKTep HaKnOHa HU)l(Heif KOHel./HOCTU. 

Mbt Mornu 6bt O)l(U,llaTb cepu10 unu KOM6111Ha411110 nepet1HUX 

HaKnOHOB 6et1peHHOi1 u 6onbwe6ep4oaoi1 KOCTeif, 

HO ,llaHHaR MO,llenb ,lleMOHCTpupyeT 3a,[IHUU HaKnOH 

6onbwe6ep40BOU KOCTU OTHOCUTeflbHO CTOn, 3a KOTOpbtM 

cnet1yeT CUflbHb/U nepe,llHUU HaKnOH 6et1peHHOU KOCTU . .. 



Ec1111 T33 Mo11e1111 A H3xo1111Tc.S1 B 33.LlHeM 

H3KJIOHe OTHOCl1Tel1hHO 6e11peHHbIX KO

CTeH , Mbl MO)f(eM ero T3IOKe onl1C3Tb K3K 

H3XO.Ll.Slll111HC.SI B p33rtt63H1111 6e11p3. Jlorn

'lecK11M npO.Ll011)f(eHl1eM 3TOfO BbIB0113 .SIB-

11.SleTC.SI TO , 'ITO cr1163Te1111 6e11p3 H3XO.Ll.SITC.SI 

B yllJ111HeHHOM no11o)f(eH1111, 3 p33r1163Te-

1111 - B yKopo':leHHOM. 06p3Tl1Te BHl1M3-

Hl1e - 3TO He 11113fH03 Toro, 'ITO 3Tl1 TK3Hl1 

«llJ111HHbie», «KOpOTKl1e», «H3np.SI)f(eHHbie» 

111111 «Cl136bie» ; 3TO npOCTO 03H3':13eT, 'ITO 

.LlBl1)f(eH11e Mo11e1111 A 6y11eT H3':111H3ThC.SI 113 

no311u1111 p33r1163mrn. Mb1 He MO)f(eM CT3-

Bl1Th 11113rH03, noK3 He nonpoc11M Mo11e11b 

no11s11raTbC.S1 (P11c . 6.66). 

Korn3 MhI npoc11M Mo11e11b A lll3rHYTh B BhI

n311 snepe11 c o6eHX CTOpOH, Mbl MO)f(eM 33-

MeTl1Tb TeH.LleHUl1IO Kopnyc3 K H3KJIOtty Bne

pe11. Mo)f(Ho 11cno11b30B3Tb sbmM snepe11, 

':IT06bI nposepl1Tb 3113IlTl1BHOCTb 33.LlHero 

TI>C - OTKpbIB3eTC.SI 1111 TK3Hb 11 Il03BOJI.SleT 

1111 llaJibHetlwee p33rtt63Hl1e 6e11p3? 

· ~ 

5e.apo vi raJo6e.apeHHbli1 cyaaa 

B 3TOM c11y...3e, npo11cxo1111T 1111lllh He-

6011brnoe OTHoc11Te11bHoe p33rtt63Hl1e 6e-

11p3, 11 3TO MO)f(eT 6bITb CB.Sl33HO c TeM, 'ITO 

B HeHTpaJibHOM nolIO)f(eHl111 ~e eCTb p33-

rn63H11e; KpOMe Toro, py6UOB3.SI TK3Hb OT 

onep3U1111 Cl1eB3 MO)f(eT npen.SITCTBOB3Tb 

p33fl163Hl1IO 6e11p3 c lieBOH CTOpOHbl. 

1l11.S1 11cnp3s11eH11.S1 no1106Horo n3TTepH3 

MhI MO)f(eM c11e113Th c11e11yiolllee. 

np11no11H.S1Tb nosepxHOCTHYIO TK3Hb cne

pe1111 11 npop360TaTb BHl13 33.LlHIOIO ':13CTb 

Hl1)f(HeH KOHe':IHOCTl1, ':IT06bI noMO':lb ne

peo6y...11Tb Cl1CTeMy 11 y6e1111TbC.SI B llOCTa

TO':IHOH CTeneHl1 CB060.Llbl Me)f(.Lly nosepx

HOCTHbIMl1 11 rny611HHbIMl1 Cl10.SIMl1. 

nop360TaTb c BbICB060)f(.LleH11eM 11 Ylll111He

Hl1eM scex crn63Te11etl 6e11p3, B03MO)f(HO, 

X3MCTpl1HfOB, HO T3K)f(e c «311eKTp11'1K3Ml1» 

rny6oKHX 113TepaJibHbIX pOTaTOpOB 11 33.LlHHX 

npl1BO.Ll.Slll111X Mbllllll (6011blllOH 11 MaJIOH). 

Pvrc. 6.66. Ecnvr Bbl nonpocvrre 1umeHra c+1enarb war Bnepe,q, ocraBvrB Ha nony nRTKY 3a,qHeiit Horvr, JTO MO>KeT pacKpb!Tb 
MHoro vrHcf>opMai<vrvr o ero cvrCTeMe. 3ro MO>KeT 6bJTb TblflbHOe crvr6aHvre roneHOCTona vr pa3r1116aHvre KoneHa, KOTOpb1e Mbl 
o6cy>Kl).anvr B npe,qb1tw~vrx ma Bax, vrnvr, B ,qaHHOM cny4ae, pa3rvr6aHvre 6e,qpa. Y T5C ecrb Bcero ,qBeHa,q1<aTb-nRTHa,q1<aTb 
rpa,qycoB ,qocrynHoro pa3rvr6aHvrR. 3ro 03Ha4aer, 4TO Ha4vrHaR ,qBvr>KeHvre 1113 y>Ke pa3orHyroro nono>KeHvrR, Bbl y>Ke pacxo,qyere 
4aCTb Jroro ,qvrana3oHa. CrparervrR KOMneHcai<vrvr MO,qenvr A 3aKnl04aercR B HaKnoHe BepxHeiit 4acrvr rynoBvr~a Bnepe,q, 
4TO cHw>Kaer norpe6HOCTb B pa3rvr6aHvr"1 6e,qpa "' cMe~aer pa3rvr6aHwe Bbtwe, npwMepHo Ha ypoBeHb L2/L3 . .. 



<DaCL..Jvta!7bHbtt1 penm .Q!7R crpyKrypHoro 6anaHca 

Mo)f(eT OKaJaThCSI, '-ITO crn6aTe11H 6e11pa 

«JacTpsi11H s YllJlHHeHHH», H Torna MO)f(eT 

6hITh no11eJHOH nonepe'-IHaSI npopa6oTKa, 

Hanpas11eHHaSI Ha TO, '-IT06bI sepHyTh cno

co6HOCTb CK011h3HTb napaJI11e11hHblM C110-

SIM TKaHH , KOTOPhie MOfJlH «CKJleHTbCSI» 

orpaHH'-leHHOH apeo11SipHOH TKaHhlO. 

<l>yHKUHOHaJlhHOe TeCTHpOBaHHe c noMO

lllhlO nepe11Hero Bhma11a noKaJhIBaeT HaM, 

'-ITO, XOTSI MO.lle11h A MO)f(eT CTOSITb c «llJlHH

HhIMH» crH6aTe11SIMH 6e11pa, HO He .llOCTH

raeT .llaJibHei1wero pa3rn6aHHSI 6e11pa so 

BpeMSI .llBH)f(eHHSI . 003TOMY llJlSI .llOCTH

)f(eHHSI CTPYKTYPHbIX H cPYHKUHOHaJibHhIX 

ue11el1 HaM , B03MO)f(H0, npH.lleTCSI COBMe

CTHTb Hawy pa6oTy, HCn011h3YSI nepeo6y

'-lalOlUHe nporna)f(HBaHHSI H y6e)f(.llaSich, 

'-ITO TKaHH CB06011Hhl H .llOCTaTO'-IHO CK011h-

3SIT, XOTSI H MOfYT Hy)f(.llaThCSI B YllJlHHeHHH 

KaK B paJrn6aTe11six (llJlSI Yl1Yl.fWeHHSI ocaH

KH), TaK H B crn6aTe11SIX (llJlSI yse11H'-leHHSI 

cPYHKUHOHaJlhHOH aMn11HTY.llhl) . 

4) Korna npasasi Hora Haxo11HTCSI snepe11H, 

Hawa MO.lle11h, noXO)f(e, MO)f(eT HaKJlOHSITb 

Ta3 6011hWe, H B nOSICHH'-IHOM OT11e11e no-

3BOHO'-IHHKa nOSIB11SieTCSI He6011hWOH H3-

rn6. 3To KOHTpacTHpyeT c TOH CHTyauHeH, 

Korna snepe11H Haxo11HTCSI 11esasi Hora: aM

n11HTy11a .llBIDKeHHSI yMeHhwaeTCSI, a H3rH6 

cMemaeTcSI BhIWe, B 0611acTh aepxHero no

SICHH'-IHoro/HIDKHero rpy.llHOro OT.lle110B 

n03BOHO'-IHHKa (npo n03BOHO'-IHHK Mbl 

norosopHM B c11e11y10mHx 11syx rnasax). 

003TOMY OCHOBHhlMH HHTepecylOlUHMH 

Hae 0611aCTSIMH 6y11yr 11eBhie OTBO.llSllUHe 

MhIWUhl, npaBhie npHBO.llSllUHe H MhIWUhl 

nOSICHH'-IHOfO OT11e11a c npaBOH CTOpOHbl. 

3To COOTBeTCTByeT TOMy, '-ITO Mbl BH.llHM Ha 

PHc. 6.63a c He6011hWHM 11esh1M cMemeHH-

eM H npaBhIM HaKJlOHOM Ta3a OTHOCHTe11h

HO CTOn. 

OocTypaJihHhlH naTTepH C03.llaeT COOTBeT

CTBYfOIUee npHBe.lleHHe c11esa H OTBe.lleHHe 

cnpasa, HO TaK)f(e 3TO MO)f(eT 6bITb CBSI3aHO 

c pa311H'-IHblMH naTTepHaMH CTOn, onHCaH

HhIMH Bh1we. KaK ~e o6cy)f(.llaJioch s oT

seTe Ha Bonpoc 3 npo c6aJiaHcHposaH

HOCTh crn6aTe11ei1/pa3r116aTe11el1, HaKJioH 

Ta3a MO)f(eT npHBO.UHTb K «cPHKCaUHH TKa

HeH B y.llJ111HeH1111», a He K JacTpesaHHIO 

npOTHBOn0110)f(HhIX Mblillll «B yKopo'-leH

HOM COCTOSIHHH», KaK Mhl MOfJlH 6hI 0)1(11-

.llaTh. 

3TOT naTTepH CHOBa 11eMOHCTpHpyeT CHM-

61103 Me)f(.lly Ta30M, KOHe'-IHOCTSIMl1 H CTO

naMH: MeHSIIOT 1111 CMemeH11e 111111 HaKJlOH 

Ta3a cyno11 CTOn, 111111 Hao6opoT? 0onpo-

6yi1Te H y6e11HTeCh caMH - CMeCTHTe Ta3 

B CTOPOHY H no'-lyBCTBYHTe CBOH CTOnhI, 

aJaTeM c11e11ai1Te Hao6opoT. D..nsi 11cnpaa-

11eHHSI .llByx 0.llHHaKOBhIX naTTepHOB MOryT 

noTpe6osaThCSI 11ae pa3Hhie cTpaTernH . 

B 3TOM CJIY'-lae Mhl, 6e3 COMHeHI1Sl, .llOJDKHbl 

pa60TaTb c TKaIDIMH JlaTepaJihHOH JlHHHH 

(OTBO.llSllUl1MH MblWUaMH 11 nO.llB3.llOW

H0-6011hWe6epuoBOH 11eHTOH) 11 f JIY60KOH 

<l>poHTaJlbHOH Jll1Hl111 (npHBO.llSllUHMH, 

nO.llB3.llOWHOH H nOSICHl1'-IHOH MblWUaMH -

H noMHl1Te npo wpaM B 0611aCTH )l(J1B0Ta). 

B Ka'-lecrne nepaoHa'-laJihHOH npocToi1 cTpa

Tenm MO)f(HO 6hIJIO 6h1 cHa'-laJia npopa6o

TaTh aaepx JlaTepaJihHYfO Jl11H1110 cnpaaa, 

a 3aTeM pa3.llel1HTh ee C11eBa. flopa60TaHTe 

611J1aTepaJihHO c nOSICHH'-IHOH MhIWUeH -

l.fYTh 6011hwe c 11eaol1 cTopoHoi1 . Y6e1111Tech, 

'-ITO Me)f(MhIWe'-IHhie neperopo11K11 npHBO.llSl

IUHX MbIWU/KBMPHUenca CK011h3SIT c o6el1X 

CTOPOH H 6aJiaHCHpYfOT CTOnhI. 

.. 





CDacl.j111anbHbttlt penm /J/7R crpyKT'fpHom 6anaHca 

>K111BOT 111 Pe6pa: noAAep>KKa 
AJUI BeHTpa11bH0'1 no11ocT111 

I1popa6ornB Horn no ttarneMy nyrn BBepx, 

Mbl no.uxo;:u1M K ecTeCTBeHHOMY ¢>YHKU110-

HaJlbHOMy OT.UeJiy, pacnOJIO)l(eHHOMY Me)l(

.uy ttoraM11 11 TyJioB11rneM, 11 .UaJiee cJie.uyeM 

3TOMY Tpa.u11u110HHOMY pa3rpattw1ett1110, HO 

c O.UHl1M npe.uyrrpe)l(.lleH11eM. Horn - 3TO He 

npOCTO 6110MexaHw1ecKaH OCHOBa n03BO

HO'-lHl1Ka; OHl1 CBH3aHhI Me)l(.lly co6otl: B11CUe

paJibHO 11 ¢>acu11aJibHO MH0fl1Ml1 nYTHMl1. 

Ill11poKaH ¢acu11H JlaTepaJibHOH J111Hl111, 

XOTH OHa np11KpenJIHeTCH K rpe6mo no.u

B3.LlOllIHOH KOCTl1, npe11cTaBJIHeT co6oH: He

npepbIBHYIO TKaHb c 6pIOllIHbIM11 ¢acu11HMl1 

JiaTepaJihttoH: '-laCTl1 BHernH11x 11 BHYTpeHHl1X 

KOChIX MhillIU. XaMcTp11Hr11 rrocpe.ucTBOM 

KpeCTUOBo-6yropHOH CBH3Kl1 nepeXOMT 

B MbllllUY, BbinpHMJIHIOllIYIO n03BOHO'-lHl1K, 

KOTopy10 MhI 06cy.u11M B fJiaBe 8. HaKoHeu, 

TKaHl1 f Jiy611HHOH <l>poHTaJlbHOH J111Hl111 co

e.u11HHIOT neperopO.UKy Me)l(.lly xaMCTPl1HraM11 

11 np11BO.L1Hilll1Ml1 MbIWUaMl1 (a TaK)l(e ce.ua

Jll1llIHbIH Heps) c Ta30BbIM .UHOM 11 nepe.uttetl: 

'-laCThIO KpecTua c3a1111 11, npotl:nH «HO)l(HYJO 

nonepeYHaR o6oAOYHaR Ki-IWKa ---.....+-+

npRMaR MblWL\a >Ki-IBOTa ---- ii 

MoYeeoi:1 ny3blpb ------

Ta3oeaR KOCTb ------

no6Koeo-npRMOKl-IWe4HaR ----- --- .... 
Mb1w4a 

HMKy», nepeXOMT B 6pIOllIHYIO noJIOCTb cne

pe.rrn nocpe.UCTBOM 60JiblllOH nOHCHl1'-lHOH 

11 nO.UB3.UOllIHOH MblllIU (BMeCTe c 6e.upeH

HbIM cocy.u11cTo-HepBHhIM nyqKoM). TaK11M 

o6pa3oM, «ecTeCTBettttoe» pa3.ueJiett11e Me)l(

.uy HOraM11 11 KOprrycoM HBJIHeTCH JIO)l(HblM: 

BHYTPeHHOCTl1 npocT11pa10TcH B ttor11 no

cpe.ucTBOM HepBOB 11 cocy.uoB, a caMl1 HOfl1 

Ha'-ll1HaIOTCH no3a.u11 opraHOB, Ha ypOBHe 

12-ro pe6pa 11 noHCHl1'-lHbIX I103BOHKOB. 

c yqeTOM 3Toro, TepMl1H «BeHTpaJibHaH no

JIOCTb» OKa3bIBaeTCH o'-leHb noJie3HbIM. Ott 

BKJIIO'-laeT B ce6H MeHbllil1e noJIOCTl1 Ha Bepx

HeM KOHUe - opaJibHYIO, Ha3aJibHYIO, rJIOT0'-1-

HYJO - 11 6oJiee Kpyrrtthie, TaK11e KaK rpy.uttaH, 

6pIOllIHaH 11 Ta30BaH, KOTOpbie Mbl cetl:'-laC 

pacCMOTpl1M CHl13Y BBepx. 

A6AOMlr1HanbHblM (6piowHOM) wap 

XI1pyprn'-lecKoe pa3Jil1'-ll1e Me)l(.lly 6p10rn

ttotl: noJIOCTbIO (60JiblllaH '-laCTb Toro, '-ITO 

HaXO.U11TCH HIDKe .u11a¢>parMbl 11 co.uep)l(l1TCH 

B 6pl0llll1He) 11 Ta30BOH noJIOCTblO (Te op

raHbl 11CT11HHOro Ta3a, KOTOpbie Jie)l(aT non 

6pIOllil1HOH) HBJIHeTCH Ba)l(HbIM. 0.uttaKO 

lipb1>Kei:1Ka 

TOHKaR Ki-IWKa 

MarKa 

Mb1w4a, noAHl-!MalO~aR aHyc 

Mb1w4a eHewHero c¢>i-iHKTepa aHyca 

P111c. 7. 1. A6,o.oM111HanbHo-raJ0Bbte opraHbt y,o.ep)l(111Ba10TCR Me)l(IJ.y ynpyroiif ,O.btXarenbHoiif ,o.111a<fJparMoiif caepxy 
/II TaJOBb/M ,O.HOM CH/llJy. .. 



B 6HOMexaHl1'-leCKOM CMbICJie 3Tl1 .llBe no110-

CTH MO)l(HO paccMaTpl1B3Tb BMeCTe, B OKpy

)l(eHHH Mbllllll , KOTOpbie Mbl 6yneM H33blB3Tb 

«36.llOMHHaJibHbIM lllapOM». 11.hIXaTeJibHa.SI 

n11a<t>parMa .SIBJI.SieTc.SI aepxoM 3Toro lllapa, 

a Ta30Ba.SI n11a<t>parMa - ero HH30M. 11.ocTH

)l(eHHe B33HMHOro 6aJiaHca Me)l(.lly 3THMH 

.llBYM.SI CTPYKTypaMl1 11MeeT B3)1(HOe 3Hal1eH11e 

1IJ1.SI Toro, YTO cetfyac Ha3bIBaeTc.SI <<n01l.llep

)l(KOi1 ueHTpa» (OCHOBHOH onopoi1) , 11 .llJ1.SI 

.llOJirocpO'-IHOro 6HOMexaHH'-leCKOro H pecnH

paTOpttoro 3.llOPOBb.SI . 

11.oCTIDKeHHe 3TOro 6aJiaHca B HeKOTOpoti 

CTeneHH 33BHCHT OT 3.llOPOBOro TOttyCa H .llBl1-

)l(eHl1.SI 3Tl1X .llByx Mbllllll - .ll113cpparMhl H 

Mbllllllbl , nO.llHHM3IOIUei1 attyc , - HO eIUe 

60Jihllle - OT 6aJiattca 3JieMeHTOB B Ml10cpac

U11aJibHOH Tpy6e, Jie)l(aIUett Me)l(.lly Hl1MH, 

ynep)l(HB3IOIUei1 opraHbl H n01l.llep)l(HB3IOIUei1 

Kopnyc . Ott11 COCTO.SIT B OCHOBHOM H3 nepe

KpeIUeHHbIX (6pHTaHCKHH <t>11ar) a6.llOMl1-

HaJibHbIX MbllllU cnepen11 H no 6oKaM: np.SIMOH 

MbllllUbl )1(11BOTa, nonepel!HOH Mbllllllbl )1(11-

BOTa, BHelllHHX H BHyrpeHHHX KOCbIX MbllllU 

)1(11BOT3. flo 33.llHett CTeHKe pacnoJiaraIOTC.SI 

60Jibll13.SI nO.SICHHllH3.SI H KB3.llp3TH3.SI no.SIC-

AnoHeBp03 BHeWHeiii KOCOiii MblWl..lbl 

nonepe4HaR MblWl..la 

>KvtBOT, rpy,aHaR K11eTKa VI ,ablXdHVle 

HWIH3.SI Mbllllllbl, a T3K)l(e caM no3BOHO'-IHl1K. 

B Ta3y MhI TaK)l(e HMeeM MeHhlllYIO 3Kcno3H

UHIO H3 rpyllleBH.llHOH H BHyrpeHHei1 3an11pa

TeJibHOH MhilllU p.Sl.llOM c Ta30BhIM .llHOM. 

flOCKOJibKY C nOCJie.llHl1Ml1 113 3Tl1X MbllllU Mbl 

HMeJil1 .lleJIO B fJiaBe 6, TO cetfqac Mbl CKOH

UeHTpHpyeMC.SI Ha Y:eTbipex 6011bll111x n11acrnx 

Ml10cpacUHH B 6pIOlllHOH 0611aCTl1 11 HeKOTO

pbIX 11HTepeCHbIX <t>aCU11aJibHblX nyrnx Me)l(

.llY Hl1MH, npe)l(.lle l!eM nepei1.lleM K paCCMO

TpeHl1IO .llBl1)1(eHl1.SI n11a<t>parMhl 11 pe6ep. 

«6pL+1TaHCKL+1H <1>nar» 

'13 a6AOML+1HanbHblX MblWU, 

Ec1111 np11nep)l(11BaTbC.SI o6pa3a 6p11rnttcKoro 

cp11ara, TO X-o6pa3Hhii1 KpecT CB.SITOro AHn

pe.SI npe.llCTaBJI.SieT co6oi1 pe3yJihTaT COBMeCT

HbIX YCHJ111H KOHTpJiaTepaJibHbIX BHelllHl1X 

11 BHyTpeHHl1X KOCblX Mbllllll , pa60T3IOIU11X 

B T3H.lleMe OT pe6ep Yepe3 ueHTpaJibHYJO 

JIHH11IO K npOTl1BOnOJIO)l(HOMy 6enpy. 3TO 

03H3'-13eT, '-ITO 3TH Mbllllel!Hble KOMnJieKCbl 

.llOJI)l(Hbl npOXO.llHTb '-lepe3 <t>acu1110 np.SIMOH 

MbllllUbl )1(11BOTa H 6e11y10 J111Hl1IO B ueHTpe. 

Y.llaJIHTe 060110'-IKY c np.SIMoi1 MhilllUhI , H otta 

P111c. 7.2. 4eTb1pe 6111narepanbHblX Mb/WL.jb/ a6,qOMlllHdflbHO,;:, 06nacr111 o6be,QlllHR/OTCR B cc 6p111TaHCKlll,;:, <Pnan>, r,qe KOCb/e Mb/WL.jb/ 

o6pa3y/OT «X», a npRMdR Ill nonepe4HdR Mb/WL.jbl >KlllBOTa </JopMlllPYIOT Kpecr. 

-



C!JacuvianbHb1i1 penvt3 /J.flR crpyKTypHoro 6anaHca 

6yueT BhirnSUleTb KaK emrnaH .usy6piournaH 

MbilllUa, npoxo.umuaH oT pe6ep K Ta3y. 

TaKMM o6pa3oM, Koma ott11 paccMaTP11Ba10TCH 

B 1130MeTPWieCKOM COKpameHl111 (KaK, Hanp11-

Mep, B rnttuax KaHTP11), 3Tl1MbilllllhI06ecneq11-

Ba10T CTa611JlbHOCTb Me)l(Ll)' pe6paMl1 11 Ta30M. 

TaIOKe 0H11 Moryr 06ecnel!11Tb tte3Hal!11TeJih

HYIO KoppeKT11posey cn11pa.n11 Me)l(Ll)' pe6pa

Ml1 11 Ta3oM. Otta 3aKJiio•-iaeTcH B qepe.uosatt1111 

He60JiblllOfO YKOPOlleHHH O.UHOH HO)l(l(J1 3TOfO 

«X» c .UPYTOH, KaK np11 XO.Ub6e. l1JI11 3TO MO)l(eT 

6bITb .U11KOe, Cl1JlbHOe 11 CKOOP.U11H11pOBaHHOe 

YKOPOlleH11e O.UHOH CTOpOHbI OTHOCl1TeJibHO 

.upyroH, KaK, Hanp11Mep, B act>p11KaHCKI1X TaH

uax 11Jil1 np11 MeTaHl111 KOnbH. 

3Tl1 Mbllllllbl npe.UCTaBJIHIOT co6ol1 KOM-

611ttau1110 KBa.upaTHbIX nJiaCTOB Mbllllllbl , 

o6billHO 11cnOJib3yeMbIX .ilJIH CTa611JlbHOCTl1, 

11 TpeyroJibHbIX Mbllllll, npe.uHa3Hal!eHHbIX 

MH lll11p0Koro .u11ana3otta KOHTPOJIH. B a63a

ue Bbillle npo11JIJIIOCTp11poBaHa noTpe6HOCTb 

3TOH 06JiacT11 B 06011x. Bo MHor11x c11Tyau11-

HX, Hanp11Mep np11 11CnOJib30BaHl111 nJieq .ilJIH 

KOnaHl1H , nO.UbeMe TH)l(eCTeH 11Jil1 B 60Jib

llll1HCTBe 3ana.UHbIX Tattues, Mbl XOTl1M, llT0-

6bI np11 TaKOM .uasJiett1111 TyJios11me 6hIJIO 3a-

BHeWHRR KOCaR MblWl..la 

BHyrpeHHRR KOCaR MblWl..la 11 anoHeBp03 

nepeAHRR eepXHRR nOAB3AOWHaR OCTb 

naxoeaR ceR3Ka 

CTa611Jil1311pOBaHO Ha.u Ta30M B ycTOHlll1BOM 

noJIO)l(eHl111 . 

KoM611ttau11H noHCHl1l!HbIX 11 HI1)1(Hl1X rpy.u

HbIX n03BOHOl!HblX cerMeHTOB, O.UHaKO, 

npe.ucTaBJIHeT co6ol1 rnapoB11.UHbIH cycTaB 

Me)l(.ily Ta30M 11 pe6paMl1' n03BOJIHIOIU11H BbI

nOJIHHTb cr116aH11e, pa3r116att11e, 6oKOBbie 

HaKJIOHhI, spameH11e 11 U11PKYM.ilYKlll1IO. Ta

Kl1M o6pa3oM, 3Tl1 l!eTbipe MbilllUhI, 06pa3y-

10rn11e «X» B a6.uOMl1HaJibHOH o6JiaCTl1, MOfYT 

6bITb O.U11HaKOBO noJie3Hbl KaK B TaHue )f<J1-

BOTa, TaK 11 MH 06ecnel!eH11H 6oJiblllero pbI

qara np11 JI1060M BH.ile 6pocKa. 

3Tl1 Mbllllllbl HaMHOro CJIO)l(Hee, l!eM no3BO

JI.HeT HaM npo.ueMOHCTp11poBaTb 11.ileH «X». 

Hanp11Mep, BHelllHIDI Koca.H MbilllUa CBH-

3hrnaeT HI1)1(H11e pe6pa 11 pe6epHb1e xpHm11 

He TOJibKO c npOTl1BOnOJIO)l(HOH nepe.uHeH 

sepXHeH no.UB3.UOlllHOH OCTblO (nocpe.UCTBOM 

KOHTPJiaTepaJibHOH BHYTPeHHeH KOCOH Mbllll

llbl), HO TaIOKe Henocpe.ucTBeHHO c 11nc11Jia

Tepa.nbHOH (np11M. nepeBO.Ull11Ka: «O.UHOCTO

pOHHe pacnOJIO)l(eHHOH») JI06KOBOH KOCTblO. 

XoTH 3TO coe.u11HeH11e HBJIHeTcH Cl1JlbHbIM, 

OHO pacnoJIO)l(eHo npHMO no3a.u11 cJia6oro 

MeCTa B a6.UOMl1HaJibHOH CTeHKe, me y M~-

BHeWHRR KOCaR Mbl Wl..la (cpe3) 

Puc. 7.3. BHeWHRR KOCaR Mb/WL.ja He npoCTO CBR3aHa c BHyrpeHHeiit KOCOiit Mb/WL.jeiit c npOT/llBOnonO)l(HOiit CTOpOHbl, 

coe,Q/llHRR pe6pa c npOT/llBOnonO)l(HblM Ta30M (CnupanbHaR fl/llH/llR) . 0Ha TaK)l(e coe,Q/llHReT pe6pa c no6KOBOiit KOCTblO 

(nepe,aHRR <PyHKL.j/llOHaflbHaR fl/llH/llR) /II c no,QB3.QOWHb/M rpe6HeM O,QHO/llMeHHOiit CTOpOHbl (narepanbHaR fl/llH/llR). 

-



4HH ceMeHHOM KaHaTHK, Ha nyrH K HH4KaM, 

BhlXOLl.HT H3 6plOWHOM o6JiaCTH. y )l(eHIUHH 

311.eCb TaK)l(e HMeeTCH BhIXOLI., HO JIHllib 11.JlH 

Kpyrnoti CBH3KH, n03TOM)' npH }'BeJIH4eHHH 

BHyrpH6p10llIHOfO HanpSl)l(eHHH y HHX MeHb

we wattcoB noJiyYHTh naxOBYJO rpb~. Xorn 

TOT «X», KOTOpblM Mbl onHCblBaJIH, JiyYUie 

Bcero paccMaTpHBaTh KaK YaCTh CnttpaJihHOH 

JlHHHH, 3TO COell.HHeHHe c JI06KOBOM KOCThlO 

nepeXOLl.HT B npHBOLl.HIUHe Mblllillhl c npOTH

BOnOJIO)l(HOM CTOPOHhl, CTa6HJIH3HPYH pe6pa 

no OTHOUieHHIO K npOTHBOnOJIO)l(HOM)' 6e11.py. 

3TO npeBpawaeT '-!aCTb 3TOM Mblllillhl B «nyrh» 

nepe11.ttet1 <l>yttKUHOHaJihHOM JlHHHH. 

PaccMaTpHBaH caMy10 JiaTepaJihHYIO YaCTh 

3TOM Mblllillhl, Mbl MO)l(eM YBH.LleTb, '-!TO Otta 

npOXOLl.HT OT 3a11.HHX HH)l(HHX pe6ep K nepe11.

Het1 BepxHeM nOLl.B311.0llIHOM OCTH c TOM )Ke 

CTOpOHbl. 3rn 4aCTb 60Jibllie HCnOJih3yeTCH 

B 60KOBbIX HaKJIOHax, XOTH Bee ewe HMe

eT HeKOTOpylO BpawaTeJihHYIO COCTaBJIHIO

lllYIO, HO B JII060M CJiyYae 60Jibllie OTHOCHTCH 

K TeppHTOpHI-1 JlaTepaJibHOM JlHHHH. 

BttyrpeHHIDI KOCaH Mhiwua TaK)l(e noxo)l(a Ha 

flJlacT, Ho ~e TPeyroJihHhIM, 11.oxoll.HIUHM 11.0 

npOTHBOnOJIO)l(HblX pe6ep KaK t.IaCTh Hawe-

>KlllBOT, rpy,aHaR K!1eTKa 111,abtXaHl!le 

ro «X». HH)l(e otta npoxo11.HT nonepeK K npoTH

BonoJIO)l(HOM nepe11.ttett BepXHett noll.B311.0WHOH 

OCTH, noMOraH nonepe'IHOH MblllIUe ycHJIH

BaTb a611.0MHHaJibttylO CTeHKY, H 11.aJiee BHH3 -

Bll.OJlb naXOBOH CBH3KH K JI06KOBOH KOCTH. 

llonoJIHHTeJibHhIH KpecT CBHTOfO reopnrn 

(HanOMHHalOIUHH «KpaCHhlH KpeCT» HJIH 

3HaK «nJIIOC») o6pa30BaH KOM6HHaUHett 

npHMOH Mblllillhl )1(11BOTa, npoXOLl.HIUeH Bep

THKaJihHO, H nonepet.IHOH Mblllillhl )1(11BOTa, 

BOJIOKHa KOTOpott pacnOJIO)l(eHhl ropH30H

TaJihHO, HanOMHHaH llIHpOKHH peMeHb BOKpyr 

MHfKOfO )1(11B0Ta. nonepet.IHOH MhlllIUe )1(11-

BOTa OTBOLl.HTCH 60JihlliaH pOJih B CTa6HJIH3a

UHH noHCHH4HOfO OTLl.eJia H (BMeCTe c MHOfO

pa311.eJibHbIMH MblllIUaMH KpecTua) KpeCTUO

BO-nOLl.B311.0llIHOfO cyCTaBa. lleHCTBHe Mblllill 

3aKJIIO'laeTCH B C)l(l1MaHHH co11.ep)l(l1MOfO a6-

11.0MHHaJibHOH o6JiaCTH H, TaKHM o6pa30M, 

B C0311.aHHH CTa6HJibHOfO 11.aBJieHIDI, a TaK)l(e 

B o6ecne4eHHH npe11.ttanpSl)l(eHIDI nnacrn rpy-

11.onoHCHH'IHOH cpaCUHH, 6e3 KOTOporo, Ha

npHMep, Bbl He CMOfJIH 6bI 11.BHraTb nHaHHHO. 

Hccne11.0BaHHH noKa3aJIH tteBponorn'leCKYJO 

CBH3b Me)l(ll.y nonepet.IHOH MblllIUeH )l(HBOTa 

H Ta30BhIM LI.HOM. 0HH t.IaCTO CO-COKpawa-

np~::Re:::::: ~ 
4>ac1.1111R 

BHeWHRR 
KOCaR MblWl.la 

noRCHllll./HblH n03BOHOK 

6onbwaR 
nORCHllll./HaR 
MblWl.la 

6enaRm1HlllR 

3aAH11111 cno11 
enaran111U1a 

npRMOH MblWl.lbl 
>KlllBOTa 

AnoHeepo3 
BHyrpeHHel1 KOCOH 

MblWl.lbl >KlllBOTa 

nonepeYHaR - -+-
Mb1w1.1a >KlllBOTa 

npRMaR MblWl.la ----=~="'=·· 
>KlllBOTa (Cpe3) 

(a) (6) 

P11c. 7.4. (a) nonepe'IHaR Mbtw4a - OAHa 113 HeMHor11x Mbtw4, 'lbl1 eonoKHa pacnono>KeHbt rop1130HTanbHO, oKpy>KaR reno; 
(6) rpyAO-nORCHl1'1HaR cpac411R BOKpyr MblW4bl, BbtnpRMflR/OUjetit no3BOHOl./Hl1K, "' MHOropa3AeflbHb/X MblW4 AOnonHReT 
nonepe'IHbttit «nORC» BOKpyr Hawetit ran1111, OXBaTbtBaR KBa/lpaTHYIO nORCHl11./HYIO"' 6onbWYIO noRCH11'1HYIO Mb!W4bl c opraHaM11. 

-



<Dao-1vianbHb1t1 penvt3 JJ.nR crpyKrypHoro 6anaHca 

IOTCH, np11 npaBl1JlbHOH pa6oTe 06ecne<J11BaH 

xopowyJO CTa6HJibHOCTb a6.UOMl1HaJibHO-Ta-

30BOro wapa 11J111 cnoco6CTBYH He.uep)l(aH.HIO 

MO'Il1 11 HeCTa6HJibHOCTl1 noHCHl1Ubl, Kor.ua 

3TO He rnK. CywecTsyeT .use nonepe<JHblX 

MblWUbl )1(11BOTa - O.UHa CJieBa, O.UHa cnpasa, 

11 OHl1 .ueHCTBYIOT, KaK npaBHJIO, Ha caMOM 

rny6oKOM ypostte 6p10wttoi1 ct>acu1111 , cpa3y 

3a 6p!OW11HOH. Tionepe<JHaH cPaCU11H 11.UeT OT 

nonepe'IHOro OTpOCTKa K nonepe'IHOMY OT

pOCTKy qepe3 6eJiylO J111Hl1!0. 

TipHMaH MblWUa )l(.HBOTa - Ha1160Jiee 113-

BeCTHaH 113 3Tl1X MblWU - pacnOJIO)l(etta npe-

11MyIUeCTBeHHO CHap~11 (xorn qepe3 MM

HYTY Mbl nocnop11M c 3Tl1M c ct>acu11Mbttoi1 

TO'IK.H 3peH11H) 11 11MeeT TY 3aMe<JaTeJibHYIO 

cyXO)l(.HJibHYIO o603Ha<JeHHOCTb, KOTOpaH 

OTJ111<JaeT «6 Ky611KOB» npecca OT nl1BHOro 

)l(.HBOTa. 3Ta o603Ha'IeHHOCTb, no cyIUeCTBy, 

.ueJil1T npHMYIO MblWUY )1(11BOTa Ha <JeTblpe 

MblWUbl c Ka)l(.QOH CTOpOHbl. 3To Heo6xo.u.H

MO, noCKOJibKy MblWUa npOXO.U11T ,UJ111HHblH 

nyTb OT JI06Ka .uo rpy.Ul1Hbl 6e3 KaKOH-JI.H6o 

no.u.uep)l(11Ba10IUeH KOCTl1 no.u Hett. TaKl1M 

o6pa30M, 3Ta «0603Ha<JeHHOCTb» .uo6aBJIHeT 

Cl1Jlbl HaweMy «MHfKOMY HM3Y )l(.HBOTa», KO

TOpblH 11Ha'Ie MOr 6bl pa30pBaTbCH np.H 3Hep

rH'IHblX ynpa)l(HeHl1HX 11J111 .UOTHfl1BaHl1HX. 

TipHMaH MblWUa )l(.HBOTa aKTl1BHO yqacrnyeT 

B crn6aHl111 KOpnyca, nO.UTHrl1BaH nepe.UHIOIO 

<JaCTb rpy.UHOH KJieTK.H 6JIIDKe K JI06KOBOH KO

CTl1 B KJiaCC.H<JeCK.HX no.ubeMax KOpnyca HJ111 

Kpatt<Jax, .ueHCTBYH qepe3 MHO)l(eCTBO pe6ep

HblX, nOHCHl1'IHbIX 11 ,U3)1(e KpeCTUOBO-no.u

B3.UOWHbIX cycrnsos. TaIOKe otta ttrpaeT crn-

6HJil1311PYJOlllYIO pOJib, KaK 11 .upyrne MblWUbl 

)l(.HBOTa (11, KaK KOCble MblWUbl )l(.HBOTa, npe.u

CTaBJIHeT co6oi1 KOM611ttau1110 KBa.upaTHbIX 

11 TpeYTOJibHblX Mb1wu). HaKotteu, npHMaH 

Mb1wua )l(.HBOTa orpatt11<J11saeT nepepa3rn6a

tt11e B noHCHl1'IHOM OT.UeJie no3BOHO'IHl1Ka. 

<l>acu,ManbHble enaranMw.a 
a6AOMMHanbHOM o6naCTM 

TipHMaH MblWUa )1(11BOTa HBJIHeTCH caMOH 

nosepxHOCTHOH MblWUeH )1(11BOTa. r.ue 6bl Bbl 

Hl1 TKHYJil1 cnepe.u11 )1(11BOTa, npHMaH MblWUa 

)l(.HBOTa 6y.ueT nepBOH MblWUeH, Ha KOTOPYIO 

Bbl HaTOJIKHerecb. 0.uttaKO c ct>acu11aJibHOH 

TO'IKl1 3peHl1H BCe 06CTOl1T 11Ha<Je. 

Hasepxy, B MecTe npMKpenJieHIDI K nHTo

MY pe6py, 3To .uei1cTBMTeJibHO caMaH no

sepxttocTHaH MblIUUa, noKpblTaH TOJibKO 

HIDKHeH <JaCTblO rpy.UHOH <Pacu1111. 0.uttaKO 

HeCKOJibK.HMl1 caHTl1MerpaMl1 HIDKe pe6ep 

npHMaH MblWUa )l(.HBOTa noKpbIBaeTCH ct>ac

u11ei1 BHeWHeH KOCOH Mblillllbl, TaK 'ITO, ro

BOPH H3blKOM <Pacu11i1, Tenepb Otta HaXO.U11TCH 

rny6)1(e, <JeM BHeWHIDI KOCaH MblWUa. EIUe 

<JYTb HIDKe ct>acu11aJibHOe pacw11pett11e BHY

Tpettttei1 KOCOH MblWUbl noKpbIBaeT npHMYJO 

Mb1wuy )l(.HBOTa. Ha .UYT006pa3HOH JI11tt1111, 

np11MepHO Ha ypOBHe xapbl Ha HeCKOJibKO 

caHTl1MeTpOB HIDKe nYTIKa, Otta 3aHblp11saeT 

Me)l(.Qy nonepe<JHOH ct>acu11ei1 11 6p10w11ttoi1, 

npespaIUaHCb B caMyio rny6oKyio MblWuy )KM-

npRMaR MblWl..la --,-------'t

lKl1BOTa 

3aAH11H cnoH ----,,..,~-~ 

enaran11u.ia 
npRMOH MblWl..lbl 

lKl1BOTa 

BHeWHRR KOCaR --tt-~ 
Mb1w4a (cpe3) 

BHyi-peHHRR 
KOCaR MblWl..la 

Me'leB11AHble 
CBR3K11 

i +--- BHeWHRR KocaR 

Mb1w4a (cpe3aHa 
11 oreepHyi-a) 

-+---AnoHeepo3 

BHyi-peHHeH 

KOCOH MblWl..lbl 

P111c. 7.5. npRMaR MblW4a JKl!IBOTa MOJKeT c•mTaTbCR caMOU 

nosepXHOCTHOU Mb/W4ei1 JKl!IBOTa, HO c TO'IKl!I 3peHl!IR 

¢ac4111anbHb/X nnaCTOB, OHa nepeXO,O.l!IT OT caMOU 

nosepXHOCTHOU Hasepxy K caMOU rny6111HHOU - pacnonoJKeHHOU 

no,o. o6el!IMl!I KOCb/Ml!I "' nonepe'IHOU MblW4aMl!I JKl!IBOTa -

K TOMY MOMeHry, KaK ,O.OCTl!lraer no6KOBOU KOCTl!I. 

-



BOTa K TOMY MOMeHTy, KaK 11ocn1raeT JI06KO

BOH KOCTl1 . 3TO C0311aeT CBH3b Me)l(Jly npHMOH 

MbllllUeH )((J1BOTa 11 Ta30BbIM llHOM, 04eHb no

Jle3HYIO np11 BOCCTaHOBJieHHH noc11e POllOB. 

KaK npHMaH , TaK 11 nonepe4HaH MbIWUbI )((11-

BOTa HBJIHIOTCH Ba)((HblMl1 11ei1CTBYIOWl1Ml1 

1111uaM11 llByx «nOHCOB», KOTOpbie Mbl Bl11111M 

B a6110M11HaJibHOM wape . nonepe4HaH MbIW

ua )((11BOTa , npOXOllHWaH OT nonepe4HOro OT

pOCTKa K nonepe4HOMY OTpOCTKY 4epe3 6e

JIYIO Jil1Hl111 cnepe1111, COCTaBJIHeT 66JiblllYIO 

4aCTb rop1130HTaJibHOro nOHCa. 3To 11ono11-

HHeTCH <t>acu11ei1, 1111ywei1 BOKpyr Mbllllllbl, 

BbinpHMJIHIOWeH n03BOH04Hl1K - nosepx

HOCTHbIM 11 rny611HHbIM nJiacTaMl1 nOHCHl14-

HOH <t>acu1111 - 11 coe1111HHIOWeHCH Ha OCTl1-

CTbIX 11 nonepe4HbIX OTpOCTKax. 

BepT11KaJibHbIH noHc Ha411HaeTCH c npHMOH 

Mbllllllbl )((11BOTa, no11H11MaeTCH BBepx, no 

ueHTpaJibHOH 4acT11 1111acpparMhI nepexo-

1111T K ee HO)((KaM, 11 npOllOJI)((aeTCH BHl13 no 

nepe11Hei1 npOllOJlbHOH CBH3Ke 110 Ta30BOfO 

llHa. Jlo6KOBO-KOn411KOBaH MbllllUa nepece

KaeT llHO wapa 11 3TOT nOHC, KOTOpblH 3aTeM 

CHOBa BCTpe4aeTCH c <t>acu11ett, npoxo11Hwei1 

n03a1111 npHMOH Mbllllllbl )((I1BOTa, Ha JI06KO

BOH KOCTl1. npaBMJibHblH 6aJiaHC Me)l(Jly 3TI1-

Ml1 llBYMH noHcaM11 06ecne411saeT xopowy10 

CTa611JlbHOCTb 11 onopy llJlH rpyllHOH KJieTKM 

11 fOJIOBbl, HaX01IHW11XCH Bblllle. 

«roHAOllbHble TpOCbl» 

npe)l(Jle , 4eM Mbl nOKl1HeM 3TOT KOHTyp 

a6110MI1HaJibHOH MexaHMKl1, Mbl 110JI)((Hbl 

paCCMOTpeTb ewe 01111H Ha6op OTlleJibHbIX 

cpaCU11aJibHbIX CTpyKTyp, KOTOpbIH MO)((HO 

npe11cTaBl1Tb B Bl1D.e 4eTbipex TPOCOB, cny

CKalOWHXCH OT B0311YlllHOro wapa. Toma 

B 3TOM o6pa3e 1111acpparMa BbICTynaeT B po1111 

B0311YlllHOro wapa, a Ta3 - 3TO KOp311Ha 111111 

fOHllOJia CHl13y. 

Ll11acpparMa CBH3aHa c Ta30M MHO)((eCTBOM cno

co6os: Mblllle4HO - nocpe11CTBOM KBanpaTHOH 

nOHCHl14HOH Mbllllllbl, KOMnJieKca nOHCHl14-

HbIX Mbllllll, KOCblX Mbllllll )((11BOTa 11 caMOH 

>K111aor, rpy,llHaR KfleTKa 111 ,£1b1xaH111e 

npHMOH MbIWUbI )((11BOTa. Ho ec1111 OTBJie4bCH 

OT 3Tl1X Mbllllll 11 BMeCTO 3TOro nOCMOTpeTb Ha 

OKp~alOIUYIO l1X <t>acu1110, Mbl YBl11111M 4eTbl

pe wttypa, Heo6xo1111MbIX D.JIH 6anattca. 

Henocpe11crneHHO cttap~11 npHMOH MbIW

UbI )((11BOTa HaX01111TCH <t>acu11aJibHaH no

JIOCKa, KOTOPYIO Ha3bIBalOT no11y11yHHOH 

Jil1HHei1 - o6o3Ha4eHHaH KaK «anoHeBp03 

BHYTPeHHetl Kocott MbIWUbI» Ha P11c . 7.5, rne 

TPH CJ10.Sl llByx KOCbIX 11 nonepe4HOH Mbllllll 

)((11BOTa coe1111HHIOTCH BMeCTe, npe)l(Jle 4eM 

pacwen11TbC.Sl BOKpyr caMOH np.SIMOH Mbllll

Ubl. np11 Ba)((HOCTl1 6aJiaHCa Mbllllll, paB

HOMepHbIH TOHYC 3TOH no11y11yHHOH Jil1Hl111 

He Mettee Ba)((eH. 3rn cpacuHaJihHa.s:i 1111tt11.s:i 

npoxo1111T OT Hap~HOH 4aCTl1 JI06KOBOfO 

6yropKa K ce11hMOMY pe6epttoMy xpHwy. Otta 

MO)((eT owywaTbCH KaK «Bna1111Ha» Me)l(Jly 

BHelllHl1Ml1 Kpa.SIMl1 npHMOH Mbllllllbl )((11BOTa 

11 KOCblMl1 MbllllUaMl1. 

AHanorM4HbIH tta6op «WHYPOB», pacno110-

)((eHHbIH C3aD.I1, KOp04e 11 np04Hee, HO He Me

ttee Ba)((eH. JlaTepaJibHbIH lllOB npellCTaBJIHeT 

co6oi1 TOJICTYIO nOJIOCKY cpacu1111, KOTOpaH 

npoxo1111T oT 01111HHa11uaToro 1111setta11uaToro 

pe6ep BHl13 K n01IB3110lllHOMY rpe6HIO JiaTe

paJibHee KBa11paTHOH nOHCHl14HOH Mbllllllbl. 

Mo)((HO cKa3aTh, 4TO oHa HBJIHeTcH 4acTb10 

rpy11onOHCHI14HOH cpacu1111 11 CBH3aHa c ca

MOH lll11pOKOH MbllllUeH, pa3rn6a10wei1 no-

3BOH04Hl1K - n01IB3110lllHO-pe6epHOH no

HCHI14HOH MbllllUeH , a TaK)((e c KBa11paTHOH 

nOHCHI14HOH MbllllUeH 11 nonepe4HOH Mbllll

uei1 )((MBorn. Ewe pa3, 11MeHHo 311ech pa3-

Hb1e cpacuMaJibHbie CJIOM cnJieTalOTCH B 01111H, 

o6ecne4MBaH CMJibHYIO 11 YCTOH411BYIO CBH3b 

Me)l(Jly pe6paM11 11 Ta30M c3a1111. 

YeTbipe 3THX wttypa - 11sa nonyJiyttHbIX cne

pe1111 11 11aTepaJibHb1e WBbI C3aD.11 - npe11-

CTaBJIH10T co6oi1 1111tt1111 <t>acu11a11hHOro 

YnJIOTHeHl1H 11 o603Ha4alOT 06IUYIO Jil1Hl1IO 

pa311e11eHl1H Me)l(Jly JlaTepaJibHOH J111H11ei1, 

pacnoJIO)((eHHOH CHap~ 3Tl1X lllttypOB, 11 

nosepXHOCTHOH <l>pOHTaJibHOH, f 11y611HHOH 

<l>pOHTaJibHOH 11 nosepXHOCTHOH 3anttei1 J111-

HI1HMI1 , npOX01IHW11Ml1 MellMaJibHO no OTHO-.. 



CDaC1 . .JManbHb1i1 penM3 ,anR crpyKrypHoro 6anaHca 

(a) (e) 

p,,,,_ 7.6. <Pac4"1aflbHble CBR3"1 a6,QOM"1HanbHO,;; o6nacr"1: (a) COOTBeTCTBYIOLJ..j"1e fl"1H"1"1 C3a,Q"1 "13BeCTHbl KaK narepanbHble WBbl. 

0H"1 c/JOPM"'PYIOT KOpOTKylO, npO'IHYIO cpac4"1aflbHYIO CBR3b MeJK,lly H"1JKH"1M"1 pe6paM"1"' 3a,QHe,;; 'laCTblO nO,QB3,QOWHOro 
rpe6HR; (6) HapyJKHaR 'laCTb npRMo,;; MblWL.lbl JK"1BOTa, r,qe pa3n"1'1Hb1e cpac1.1,,,anbHb1e nnacrb1 JK"1BOTa cnnera10rcR BMecre, 

C03,QaBaR C"1flbHYIO cpac4"1aflbHYIO fl"1H"1IO MeJK,lly no6KOBO,;; KOCTblO "'ce,QbMb/M pe6poM, CBR3blBaR pe6pa "' Ta3 cnepe,q,,,; 

(B) rny6"1HHaR 'laCTb snaran"1Ll..ja npRMOiit Mb/WL.jbl JK"1BOTa, Be,QyLl..jaR K ,Q"1a¢parMe"' noRCH"1'1Hb/M Mb/WL.jaM. 

3ro - 'lacrb rny6"1HHOiit <PpoHTanbHO,;; fl"'H"'"' (cM. P"'c. 7.4, 'IT06b1 ys,,,,qeTb JT"1 wHypb1 s nonepe'IHOM pa3pe3e). 

wemuo K 3THM lllHypaM, HO Ka)l(Jla.51 113 HHX 

3aHHMaeT pa3JIWlHbIH rny6HHHbIH eJIOH B TeJie 

no o6e eTopoHbI earnTTaJibHOtt fIJIOeKoeTH . 

B eny•-i:ae rnnepnop1103a, Kpyrnoi1 enHHbI HJIH 

Koma rpy11HaH KJieTKa onyeKaeTeH n03rum 

Ta3a, 33.lIHHe lllttypbl JiaTepaJibHOro lllBa eKO

pee Beero KOp04e H Tpe6yioT Y1IJIHHeHIDI, B TO 

BpeMH KaK nepe11H11e rnHypbI 'lame Beero OKa

)l()'TCH Tyro HaTHttyTbIMH 3KeueHTpH4eeKH. 

np11 naTTepHax ern6aHHH HJIH eYTyJioeTH, ne

pe11H11e lllHYPbI OKa)l()'TeH 6oJiee KOPOTKHMH 

OTHOeHTeJibHO 33.lIHHX (no a6eOJIIOTHOH 1IJIH

He OHH Beerna 1IJIHHHee, T. K enepe1111 Ta3 ony

eKaeTeH, a rpy11HaH KJieTKa nOllHHMaeTeH -

HO Mbl roBOpHM HMeHHO 06 OTHOeHTeJibHOM 

6aJiaHee, a He 06 OllHHaKOBbIX MeTpHKax). 

np11 naTTepHaX 60KOBOro HaKJIOHa, KOHe4-

HO, MO)f(eT BbIHeHHTbeH, 'ITO llBa WHypa eJie

Ba, nepe11HHH H 3a11HHH, KOp04e eOOTBeTeT

BYIOWHX HM npaBbIX WHypoB. 

npH pOTaUHOHHbIX naTTepHaX, TaKHX KaK 

eKOJIH03 e p0Tau11ei1 , KOHTpJiaTepaJibHbie 

lllHYPbl OKa)l()'TeH KOp04e - llPYrHMH eJIOBa

MH, JieBbIH 3a11HHH 11 npaBbIH nepe11HHH , HJIH 

Hao6opoT. KoHe4HO, pornuHOHHbIH naTTepH 

MO)f(eT eo4eTaTbeH e r11nepnop11030M HJIH KH

Ql030M , paewHpHH KOJIH4eeTBO B03MO)f(HbIX 

naTTepHOB 110 BOebMH, e 6eeKOHe4HbIM KO

JIH4eeTBOM HH.lIHBH.lIYaJibHbIX BapHaUHH. 

PacnpeAe11eH1.1e >1<1.1pa eoKpyr 
noHCHl.11.fHoro OTAena no3BOHOl.fHl.1Ka 

«flo""eMy fl maKou MflcKuu nocepeiJuHe? 
flpeiJcmoRw.uu ocmamoK JICU3HU maKou 
mRJ1CeAb1u!» 

floA CauMoH 

Y4HTbIBaJI, 'ITO epemurn 4aeTb Tena y MHOrHX 

113 Hae HMeeT HeMHoro JIHWHero Beea, HaHJ1Y4-

w11i1 enoeo6 1IJIH eTpYKTYPbI Tena Bbl.llep)f(aTb 

3TOT Bee - 3TO «3anaeHoe KOJieeo», paBHO

MepHO paenpe11eneHHoe enepe1111 11 e331IH. MbI 

Bee 3HaeM KpynHbIX JIIOlleH, KOTOpbie MOryT 3a

TaHUeBaTb Hae no11 CTOJI; K3)f(eTeH, 'ITO l1X Bee 

JIHWb enoeo6CTByeT HX llBH)f(eHHIO, a He npe

llilTernyeT eMy. Een11 Bbl noHa6n1011aeTe 3a rn

KHMH JIIOllbMH, eKOJibKO 6bI JIHWHero Beea OHH 

He HMeJIH, no MHeHHIO CoBeTa npe3H.lleHTa no 

<1>113114eeKoi1 KyIIbType, Bbl YBH.lIHTe , 'ITO HX 

Bee e6aJiaHeHpOBaH enepe1111 H e331IH BOKpyr 

-



n03BOHOlJHl1Ka. Ilo HaWeM)' OnhITy, BeC, KO

TOpb!H pacnpe11em1eTCH TaKHM o6pa30M, npe11-

crnBID1eT co6oti MeHhrnyIO yrp03y D.JUI CTPYK

TypHoti uenoCTHOCTl1, tieM nl1BHOH )l(J180T, 11J111 

pa3nWIHbie HanI)l(eHHH, 11CnhITb1BaeMbie Ha 

n031IHl1X cpoKax 6epeMeHHOCTl1. 

HaJI11lJl1e KOPOTKHX WHYPOB C3alll1 tiaCTO 

conpOBO)l(llaeTCH «3pKepOM» 11J111 nl1BHbIM 

)1(1180TOM, 11pyr11M11 cnoBaMl1 - )1(11pOM, CBl1-

caIOIU11M c nepe11Hei1 tiacT11 Tena. 3ToT naT

TepH HaMHOro cnO)l(Hee llJlH no.LJ.Llep)l(aHl1H 

CTPYKTYPhI Tena, OH THHeT 3a we10, C)l(l1MaeT 

noHCH11UY 11 Tpe6yeT 6onhwero HanpH)l(eHl1H 

B 3a11ttei1 tiacT11 Hor. YM11Hett11e wttypos na

TepaJihHhIX WBOB C3M11 co BpeMeHeM np11Be-

11eT K 6onee c6anattc11posaHHOMY «3anactto

MY Konecy», 11a)l(e ecn11 sech sec coxpatt11TCH . 

«Cycraeb1» Me>KAy opraHaM111 
A6110M11HaJlhHO-Ta30BaH nonocTh Me)l(lly pe

cnMparnpttoi1 M Ta30BOH 1111acpparMaMM HBIDl

eTcH CKOnb3KOH o6naCTblO c uenbIMM cepHHMM 

«CYCTaBOB», KOTOpbie Mbl eIUe He paccMaTPM

BaJ111 - rpaHMUaMM Me)l(lly opraHaMl1. KmK
llhlH pa3, Koma Bbl llhlWMTe, opraHbl llOJl)l(Hbl 

CKOnh3MTb 11pyr no 11pyry, KaK llBe rnpenKM M3 

MOKporo CTeKJla; cnai1KH, Bbl3BaHHhie 11HcpeK

UHHMM , TPaBMOi111J1M HenpaBl1JlhHhIM 11cnonh-

30BaHMeM, MOryT npenHTCTBOBaTb He6onbWO

MY llBJ1)1(eHMIO B 3TMX Ba)l(HhIX «cycTaBax». 3To 

npMHUMnl1aJlhHOe B3aMMOlleHCTBl1e Me)l(lly 

cpaCUMaJlhHblMM CyMKaMM D.JUI opraHOB M CTeH

KOH 6p10wttoro wapa xopowo onMcatto B KHM

rax .>Katt-Ilhepa 6appMH (Barra! & Mercier 

1988) 11 IlMTepa llIB11Hlla (2006). 3TM MeTOllhl 

BblXOllHT 3a paMKM 3T0f0 TOMa. 

TeM He Mettee, npMse11ett11e MhIWetIHhIX no

HCOB 6plOIIIHOro wapa 11 cpaCUMaJibHbIX WHy

poB napaWIOTa B paBHOBeCMe 6y11eT MMeTb 

6onhwoe 3HatieH11e 1IJ1H Toro, tIT06h1 c11enaTh 

3TOT cnO)l(HblH yYaCTOK nerKO KOHTpon11py

eMblM 1IJ1H sawero KJ111eHTa, TeM caMhIM no

MOraH KaK Ta3y M HOraM CHM3y, TaK 11 rpyllHOH 

KJleTKe, nnetiaM 11 wee - csepxy. HMeHHO Ha 

rpyllHyIO KJleTKY 11 llblXaHMe, 3aHl1MalOIUMe 

cesepHyIO nonOBl1HY BeHTpaJibHOH nonoCTl1 , 

MhI 11 o6paTMM cetitiac Hawe BHMMaHMe. 

>KvtBOT, rpy,aHaf/ K11eTKa 11,abtXaH11e 

>K1.1eoT 1.1 Pe6pa: 
Pe6epHaS1 Kop31.1Ha 

BcH BeHTpaJibHaH nonocTh B 3HatIMTenhHOH 

CTeneHl1 CBH3aHa c Xl1Ml1lJeCKl1M o6MeHOM 

c BHeWHMM MMPOM. 3To Hel13MeHHbIH cpaKT 

B OTHOWeHMM )l(MBbIX CYIIIeCTB: ecnM OHM 

XOTHT npOllOJl)l(aTb B36MpaTbCH BBepx Hane

peKop 3HTpon1111 , OHM llOn)l(Hbl lJTO-TO B6M

paTh M3 BHewHero MMpa, npMCBaMBaH 3TO, 

M BhillenHTb BOBHe lJTO-TO 11pyroe, HBnHIO

IUeecH 6ecnone3Hb!Ml1 OTXOllaMM . B HJ1)1(Hett 

nonOBMHe BeHTpaJlbHOH nonOCTM Mb! CMO

TpenM Ha MbIWUhl, KOTOpb!e OKp~alOT nM

IUeBap11TenhHhie opraHhI M notIKM. 3T11 op

raHhI B 3HalJMTenhHOH CTeneHM OTBetialOT 3a 

nocTynneHMe Tonn11Ba 11 He06XOlll1MbIX llJlH 

IlO.LI.Llep)l(aHMH )l(M3HM CTpOMTenbHbIX 6noKOB, 

a TaK)l(e - 3a M36asneHMe OT XMMMM, KOTO

PYIO Teno 6onhwe He MO)l(eT 11cnonh30BaTh. 

B sepxHeti tiaCTM 3Toro 6onhworo npocTpaH

CTBa pacnono)l(eH ueHTpaJlhHhIH Hacoc, no

MOraIOIUMH nepeMeIUaTb 3TOT rpy3 BO Bee 

KJleTKM 11 M3 HMX, a TaK)l(e cneUl1aJlbHhie 

«Mexa» , KOTOpb1e onf>11nhTpOBhIBat0T KOH

KpeTHhie ra3hI, Tpe6yt0IUMe 6onee 6bICTporo 

o6MeHa, tieM TOT, KOTOpbIH Il03BOnHeT n11IUe

Bap11TenhHblH Kattan , - 11pyr11M11 cnoBaMl1, 

cep11ue 11 nerKMe . 

Cep11ue Tpe6yeT 3aIUMThI 11 ycToi1tIMBoi1 

OCHOBbl llJlH pa60Thl, a nerKMe - nOCTOHHHO 

MeHHIOIUMXCH Bap11auMi1 11asneHMH - BBepx 

11 BHl13. CTPYKTypaMM, pa3pa6ornHHhIMM llJ1H 

YllOBnernopeHMH 3TMX KOHTpacTMPYIOllll1X 

noTpe6HOCTei1, HBnHIOTCH pe6pa M rpyllMHa, 

113ornyTh1e 11 crnHYThie B 6aH11a)I( rpy11Horo 

0T11ena no3BOHOtIHMKa. Cepm1e Haxo11MTCH 

B npOtIHOM Ha6ope CyMOK, no11seweHHbIX 

Me)l(lly 6onee cpl1KCMpoBaHHhIMM TOlJKaMM 

3a11Hei1 tiacT11 rpy11MHhI 11 nepe11Hei1 tiaCThIO 

n03BOHOlJHMKa. f y6KM nerKMX pacnono)l(e

Hbl no o6e CTOpOHhl , pa3MeCTl1BWMCb Bep

TMKaJlbHO Me)l(lly weei1 M noHCHMlJHbIM OT-

11enoM, nonepeMeHHO paCTHf11BaH 11 C)l(MMaH 

otieHh no11s11)1(Hb1e pe6pa. HH11MBl1llYMhHaH 

11 COBMeCTHaH IlOll811)1(HOCTb pe6ep npe11no

naraeT, lJTO cnoBOCOtieTaHMe «rpy11HaH KJleT-

-



<!Jacl.j111anbHb1t1 pen1113 JJ,nR crpyKrypHoro 6anaHca 

Ka» MO:>KeT xopowo OTpa:>KaTb BbinOJIHSieMyto 

HMH pOJib lJ)lSI cep.uua, HO Mbl noJiaraeM, lffO 

o6pa3 CTapOH nJieTeHOH KOp3HHbl lJ)lSI 6eJibSI 

sawetl MaTepH 60JibWe COOTBeTCTByeT TOMy, 

KaK pe6pa oKpY:>KatoT JierKHe. 

4eTb1pe OTAena pe6ep 

3Ty pe6epHyto KOp3HHY MO:>KHO pa3.lleJIHTb 

Ha lleTbipe CeKUHH. OepBbie TPH pe6pa CHH3Y 

<t>opMHpytoT ceKUHto, onpe.uemnoWyto B3aH

Mo.uei1crnHe pe6ep C Ta30M. Oo KpatlHeH Mepe 

.llBa, a HHOf.lla H see TPH 3THX pe6pa SIBJUlfOTCSI 

nJiaBatoWHMH pe6paMH, co CB060.llHbIMH .llH

CTaJibHbIMH KOHUaMH. 3Ta .uonoJIHHTeJibHaSI 

CB06o.ua cnoco6CTByeT 60JibWeH nO.llBH:>KHO

CTH, llTO oco6eHHO noJie3HO, nOCKOJibKY a6-

.llOMHHaJibHbie MbIWUbl, oco6eHHO .use KOCbie, 

COe.llHHSlfOT 3TH pe6pa c Ta30M, no3BOJifill HJIH 

orpaHHllHBaSI CKpyqHBatoIUHe H HaKJIOHHbie 

.llBH:>KeHHSI, KOTOpbie npOHCXO.llSIT Me)l(.lly 3TH

MH .llBYMSJ 60JibWHMH 6JIOKaMH. 

P111c. 7.7. Pe6epHy10 «Kop3111Hy» MO>KHO pa3,qen111rb Ha 1.1erb1pe 
OCHOBHb/X ljJyHKLj/llOHdflbHb/X ceKLj/11111: nepBb/e ,qsa weUHblX 
pe6pa, rp111 rpy,qHblX pe6pa, 1.1erb1pe a6,qoM111HanbHb1x pe6pa 
Ill ljJ111HanbHble Tplll Td30Bb/X pe6pa. 

3TH «Ta30Bble» pe6pa OKpY:>KatoT nOllKH , CBSl-

3aHbl c HHMH H c CH.llSIIUHMH Ha HHX Ha.uno

llellHHKaMH. Hx .llBH:>KeHHe so speMSI .llbixa

HHSI npOHCXO.llHT B OCHOBHOM He BBepx/BHH3, 

a B BH.lle pacKpbITHSI Ha3a.ll Ha B.llOXe. 

CJie.uytomee cpyHKUHOHaJibHOe OT.lleJie

HHe pe6epHOH KOp3HHbl COCTOHT H3 Ha6o

pa HJ lleTb1pex pe6ep (see oHH coe.uHHeHbI 

c no.upe6epHbIM xpSIIUOM) , KOTOpbie Mbl 6y

.lleM Ha3bIBaTb a6.llOMHHaJibHblMH pe6paMM. 

Xorn 3TH pe6pa He HacTOJibKo cso60.uHb1e, 

KaK nJiasa10mHe pe6pa, 6oJihwasi xpsimeBasi 

Harpy.uHaSI nJiaCTHHa o6ecneY:HBaeT HX xo

powyto nO.llBH:>KHOCTb. 3TH pe6pa OTpa:>Ka

toT 3<P¢>eKT «pyqKH Be.upa» , pacwHpSISICb Ha 

B.llOXe B CTOpOHbl. 0HH OKpY:>KatoT :>KeJiy.llOK 

H ceJieJeHKY cJieBa H neY:eHb cnpasa H cssi

JaHhI c no.u:>KeJiy.llO'-IHOH :>KeJie3otl H neY:e

Hbto, a TaK:>Ke c MaJieHbKHM MelleBH.llHbIM 

OTpOCTKOM . 

CJie.uytomasi ceKUHSI BKJitoY:aeT pe6pa c Tpe

Thero no nsiToe, KOTOpbie CBSI3aHbI Henocpe.u

CTBeHHO c TeJIOM rpy.llHHbl, '-ITO .ueJiaeT 3TH 

pe6pa 6oJiee crn6HJibHbIMH . OHM oKpY:>KatoT 

caMO cep.uue (H, TaKHM o6pa30M, CBSI3aHbl 

c THMYCOM) H C03.llatoT MOIUHYto CBSl3b Me:>K.lly 

cpe.uoCTeHHeM H nJieY:aMH. K 3THM pe6paM 

npHKpenJISieTCSI MaJiaSI rpy.uHaSI MbIWUa -

rnaBHbIH Tpoc, o6ecnellHBatoIUHH .llBH:>KeHHe 

JionaTOK. Xorn 3TH pe6pa Bee eme nO.llBH)l(

Hbl , OHH 60JibWe HaueJieHbl Ha BbinOJIHeHHe 

CTa6HJIH3Hpytomei1 cPYHKUHH, Y:eM pe6pa 

non HHMH. 

<l>HHaJibHaSI pe6epHaSI ceKUHSI COCTOHT H3 

caMbIX BepXHHX .llByx pe6ep. 3TH pe6pa poB

Hee, MeHbWe H CTa6HJibHee, lleM see OCTaJib

Hbie pe6pa, pacnono:>KeHHbie HH:>Ke. 06a 3TH 

pe6pa npHKpenJISitoTCSI K PYKOSITKe rpy.llHH

HOfO «KMH:>KaJia». 0HH H3BeCTHbl KaK wetl

Hble pe6pa, nOCKOJibKY 6Jiaro.uapSI JieCTHHll

HblM MblWUaM o6ecneY:HBatoT yCTOH'-IHByto 

OCHOBY lJ)lSI .llBH:>KeHHH weH H lJ)lSI ynpaBJie

HHSI rn:>KeJIOH fOJIOBOH Ha He:>KHOH wee . Ha 

npaKTHKe OHH TaK:>Ke C03.llatoT yCTOHllHBYto 

nJiaTcpopMy lJ)lSI nJie'-1 . 3TH pe6pa CBSI3aHbl 

c IUHTOBH.llHOH :>KeJie30H . 

-



>KV7BOT, rpy,aHaf/ K.neTKa V1 ,QblXaHV1e 

Teno no3BOHKa --

-- Pe6po 

Me>1mo3eoHKOBb1iil AL-ICK --

--- BepxHRR pe6epHo-nonepe4HaR 
CBR3Ka 

--- JlaTepanbHaR pe6epHo
nonepe4HaR CBR3Ka 

Me>Kn03BOHKoeoe 0Teepcr1-1e 

P111c. 7.8. ronOBK/11 pe6ep np111KpennRIOTCR K nonepe4Hb/M OTPOCTKaM Ha nyr111 K CflO)l(HOMY /II /llHTepeCHOMY cyCTaBy 

c COOTBeTCTBYIOIJ.j/llM ,ll/llCKOM /II tlBYMR renaM/11 noJBOHKOB no o6e CTOpOHbl OT Hero. 

Pe6pa H no3BOH0'4HHK 

Ecmt MhI ocM0Tp11M crrnHy, ':IT06h1 ya.1111eTh, 

KaK pe6pa np11KpenJieHhl K n03BOHO':IHl1KY, 
Mbl 06Hap}')Kl1M O'leHb 11HTepeCHblH naTTepH. 

Ha KaKOM-TO :nane B HarneM npornJioM y Hae 

6brno Tp11 napb1 pe6ep, noxm1rnx no Q:>opMe 

Ha rneCTl1JI}"leBylO MOPCKYIO 3Be3.uy, pacno
JIO)l(eHHbIX B nepe.uHeM, nonepe':IHOM 11 3a.Q

HeM HanpaBJieHl151X OT ueHTpaJibHOro no3BO
HO':IHl1Ka 11JI11 cn11HHoti: xop.ub1 (CM. P11c. 8.3). 
3a.uH11e pe6pa cornyJI11cb c3a.u11, 06pa3oaas 

Heti:paJibHYIO .uyry 11 OCTl1CTbie OTpOCTKM. 

nonepe':IHbie pe6pa cTan11 nonepe':IHbIMl1 

OTpOCTKaMl1. 

LlpesH11e nepe.uH11e pe6pa 11 no cero.UH5Illl

H11ti: .ueHb OCTalOTC51 Hallll1Ml1 pe6paMl1, HO, 
oTpa)l(a51 cTaphiti: naTTepH, 113rn6a10TC5I no.a 
yrnoM pe6ep ( OT':lernirno ouryT11Mo, KaK pe-

6pa MeH5IIOT yroJI np11MepHO Ha BHernHeM 

Kpae rpynnhI MhIWU, Bbinp51MJI5IIOlll11X no-

3BOHO':IHHK), ':IT06bl npoti:Tl1 no.a MhlllIUa

Ml1 cn11HbI, cnepe.u11 nonepe':IHoro oTpocTKa 
(K pe6epHo-nonepe'lHbIM cycrnaaM) 11 Ha
npaa11Tb fOJIOBKl1, nOX0)1(11e Ha HaKOHe':IHl1-

Kl1 CTpeJibl, K lll1CKaM - no Kpati:Heti: Mepe, 

a pe6pax OT 2 .uo 9. 

3TO 03Ha':laeT, 'ITO nOJIHOUeHHOe ll811)1(eH11e 

pe6ep np11 .uh1xaH11w cnoco6crnyeT ya11a)l(He

H1110 lll1CKOB 11 no1lllep)l(aHl1IO 11X 3.UOpOBb51. 
Y MHornx M3 Hae aocnp115IT11e pe6ep 3aKaH

':111BaeTC51 me-TO c6oey M He npO.UOJI)l(aeTC51 

.uanee .uo cn11HhI, r.ue noJIHOUeHHoe .llBl1)1(e

H11e pe6ep neti:cTB11TeJihHO cnoco6CTayeT Ha

rneMy llOJifOCpO'lHOMY 3.llOPOBblO, oco6eH
HO no Mepe Toro, KaK B03pacT 11ccywaeT 

11 11cTOH':laeT rpy.UHble .u11cK11. On11caHHa5I 
3.uech pa6orn MO)l(eT noMO'lb yJiyqrn11Tb na11-

)l(eH11e B nepe.uHeti: ':laCTl1 pe6ep, a B rJiaBe 8 
TaK)l(e on11caHbI MeTO.llbI, KOTOpb1e noMoryT 

cQ:>opM11poBaTb OC03HaHHOCTb 11 .llB11)1(eHMe 
TaM, me pe6pa conp11Kaca10Trn c no3BOHO'l

Hl1KOM. 

BcnoMoraTellbHble MblWU.bl 
.QblXaH~SI 

OcHOBHoti: Mbirnueti: llbIXaH115I, KOHe':IHO )Ke, 

51BJI51eTC51 n11aQ:>parMa, K KOTOpoti: Mbl CKO
po aepHeMc51. B TO )Ke speM51 ecTb HecKOJib

Ko .upyrnx MbIWU, 0Kp}')Ka10m11x pe6epHyio 
KOp311Hy 11 nOMOralOlUl1X (11J111 npen51TCTBYIO

lll11X) llbIXaHl1IO. Llaaati:Te CHa'laJia pacCMOT
p11M 11X . 

.. 



<1>aCL.jManbHb1t1 penMJ .[lnfl crpyKTypHoro 6anaHca 

Kocb1e MbIWUbI )f(HBOTa y11ep)f(11Ba10T TaJo

Bbie 11 a6110MHHaJibHbie pe6pa c Ta30M 11, Ta

KHM o6pa30M, 06ecne'-111Ba10T YCTOH'-IHBYIO 

OCHOBY 1IJIH Ha'-laJibHOH CTa111111 llBH)f(eHHH 

llHacflparMhl, XOTH Ha noc11e11Heti CTa111111 HM 

HY)l(HO CMHf'-IHTbCH, '-IT06bl pe6pa CMOfJIH 

OOllHHTbCH. no MHeHHIO aBTOpa, nOCTOHH

HOe HanpH)f(eHHe npHMOH Mbllllllbl )f(HBOTa 

npenHTCTByeT JierKOMY 11 nOJIHOUeHHOMY 

llbIXaHHIO, HOB MHpe cymeCTByeT CTOJibKO )f(e 

Teop11ti «npaBHJibHOfO llbIXaHHH», CKOJibKO 

11 JIIO.LleH, HX nollllep)f(J1BalOlUHX. 

KBa11paTHaH noHCHH'-IHaH MbilllUa 06ecne'-l11-

aaeT Henocpe11CTBeHHoe pacurnpeH11e 1111a<P

parMbI OT 11BeHa11uaToro pe6pa K Ta3Y 11 MO

)l(eT npenHTCTBOBaTh rny60KOMY llbIXaHHIO 

B cn11Hy, eCJIH OHa CJIHWKOM HanpH)f(eHa 111111 

('-ITO BCTpe'-laeTCH 6011ee '-laCTO) CJIHWKOM 

yKopo'-leHa <Pacutta.TibHO. 

BepxHIOIO 11 HIDKHIOIO 3a11H11e Jy6'-laTbie 

Mbllllllbl '-laCTO yKaJbIBalOT B Ka'-leCTBe Bcno

MoraTeJibHblX Mbllllll llbIXaHHH. 011HaKO Mbl

we'-IHhie 3JieMeHTbl 3TOro <PacUHa.TlbHOfO 

YTOJillleHHH HaCTOJibKO Kpowe'-IHbie, '-ITO 3TO 

JacTaBJIHeT 3a11yMaTbCH, 11etiCTBHTeJibHO JIH 

OHH CHJihHO BJIHHIOT Ha 11h1xaH11e. MbIWUbI, 

nOllHHMalOlUHe pe6pa (KOTOpble Mbl pac

CMOTPHM 6011ee no11po6HO B f JiaBe 8) TaK)f(e 

ynoMHHalOTCH B Ka'-leCTBe noMOlUHHKOB llbl

xaHHH. 11 CHOBa COMHHTeJibHO, '-ITO OHH OKa-

3bIBalOT CHJibHOe llBHraTeJihHOe B03.LleHCTBHe 

Ha pe6pa - xorn np11 cnaJMe OHH, 6e3yc11oa

HO, Bbl3hIBalOT Ja11ep~ llbIXaHHH. 

KoHe'-IHO, np11 11h1xaH1111, ec1111 OHO no Ka

Koti-To npH'-IHHe JaTpy11HeHO, MOfYT HC

nOJib30BaTbCH 11 11pyr11e Mbllllllbl: 11 rpy1111HO

KJIIO'-IH'-IHO-COCUeBH1lHaH, 11 rpyllHble Mbllll

Ubl, 11 Mbllllllbl, BbinpHMJIHIOlUHe nOJBOH0'-1-

HHK - Bee MoryT noMO'-lb B KpatiHHX CJiy...aHX. 

011HaKO OCHOBHblMH MbIWUaMH, noMOralO

lUHMH 1111a<flparMe, HBJIHIOTCH JieCTHH'-IHhie 

11 Me)f(pe6epHb1e MhIWUhI. 

BcnoMoraTeJihHbie MbIWUhI .LlhIXaHttH '-lacTo 

paccMaTpHBalOTCH B Ka'-leCTBe HeOTbeMJieMO

ro aTp116yrn JaTpy11HeHHOro B.LlOXa, 011HaKO 

P11c. 7.9. MHorne MblW/..lbl, pacnono>KeHHb1e aoKpyr rpy,qHoiir 

KJleTK11, MOryr KaK noMoraTb ,QblXaH11IO, Kor,qa 3TO He06XO,Q/11MO, 

TaK /11 npenRTCTBOBaTb eMy, ecn11 OH/11 Cfl/llWKOM HanpR>KeHbl 

111n111 yKopo'leHbt. 

nepeAHRR 

neCTHlll'IHaR 

MblWUa 

Ha111MeHbWaR ~ 
neCTHllll./HaR 

MblWUa 

noAKfll041114HaR 

apTep111R 

P111c. 7.10. fleCTHl11./Hbte Mb/Wl..jbl o6pa3y/OT I06Ky BOKpyr we11, 

Ha'l11HaR OT nepaoro 111 BToporo pe6ep. Cpe,qH111e 111 3a,qH111e 

neCTH/111./Hbte Mb/Wl..jbl CMRr'lalOT ,QB/11>KeH/11e ronOBbl 113 CTO· 
pOHbl B CTOpOHy, a TaK>Ke noMoralOT B ,QbtXaH/11/11. nepe,QHRR 

neCTHl1'1HaR Mb/Wl..ja np111,q11c¢yHKl..j/11l1 MO>KeT TRHYTb weiirHbte 

no3BOHK/11 BHl13 11 anepe,q. 

-



npH y.uep)f(aHHH l130MeTpl1'-IeCKOro Hanp5DKe

HHH OHH MOryT npenHTCTBOBaTb JierKOMY Bbl

.LJ.OXy. TatoKe BepHo 11 o6paTHoe: nocTOHHHOe 

HanpH)f(eHHe B MbllllUaX npH <t>opcHpOBaH

HOM Bbl.LJ.OXe MO)f(eT npenoTBpalllaTb nOJIHblH 

B.LJ.OX. 

lJaCTO c•rnrneTCH, '-ITO Me)f(pe6epHbie Mbllllllbl 

CTHrttBaIOT pe6pa BMeCTe Ha B.LJ.OXe, HO eCJIH 

Bbl noJio:>KHTe KOH'-IHKH naJibUeB Me)f(Jly pe6-

paMH l1 cneJiaeTe rny60KHH Bnox, TO noiiMere, 

'-ITO 3To He rnK. B .LJ.eiicrn11TeJibHOCTH, pe6pa 

He np116JIH)f(alOTCH .LJ.pyr K .upyry .LJ.a)f(e npH 

rny6oKOM Bnoxe; l1 TaK)f(e OHH He paClllHpH

IOTCH BO BpeMH BbI.LIOXa. ECJIH Me)f(pe6epHbie 

Mbllllllbl aKTHBHO Y<.JaCTByIOT B nbIXaHHH, pe-

6pa noJDKHbl CKOJib3HTb non HaKJIOHOM BnOJib 

npyr npyra. llaHHblH aBTOp HBJIHeTCH CTO

pOHHHKOM ll)f(OHa 3axypeKa (4aCTHaH nepe

nHCKa), paccMaTpHBalOUlero Me)f(pe6epHbie 

Mbllllllbl B nepByIO 04epenb B Ka<.JeCTBe Mbllllll 

xonb6bl - B Ka'-leCTBe 3aKpY<.JHBaIOll1HX l1 pac

KPY<.JHBalOlllHX Kopnyc npH Ka)f(JlOM lllare. 

TaKHM o6pa3oM, HaM ocTalOTCH TOJibKO 

necTHH'-IHble MbilllUbI. B Hallie BpeMJI OHH 

paccMaTpHBalOTCH KaK BTOPH"lJHbie Mbllll

Ubl nbIXaHHH, OCTaBJIHH Me)f(pe6epHblM pOJib 

TpeTH'-IHblX. JleCTHH'-IHble Mbllllllbl OKp~alOT 

nonepe<.JHbie OTpocTKH co BToporo no llle

cToii llleHHblX no3BOHKOB, onycKaHCb BHH3 

K nepBOMY l1 BTOpOMY pe6paM, CJIOBHO I06Ka, 

oKp~aiolllaH llleio. Bo BpeMH nh1xaHHH OHH 

np11nonHHMa10T nepBble nBa pe6pa HJIH npe

nHTCTBYIOT HX onycKaHHIO. 

Op11 n11c<t>yHKUHH HaM cnenyeT omeJIHTb 

cpenHIOIO H 3anHIOIO JieCTHH'-IHbie Mbllllllbl 

(KOTOpbie B JII060M CJIY<.Jae He HBJIHIOTCH noJI

HOCTblO OTneJibHblMH MbllllUaMH) OT nepen

HeH. Cpe.uH11e 11 3anH11e MbilllUbI HBJIHIOTCH 

OKOJIOn03BOH04HblMH H, CJienoBaTeJibHO, 

netfCTBYIOT KaK «KBa.upaTHaH noHCHH'-IHaH 

MbllllUa B Ulee», C03naBaH - HJIH '-lallle npe

nornpalllaH/CTa6HJIH3HPYH - JiaTepaJibHOe 

cr116aH11e llleH. 

OepenHIDI JieCTHH4HaH MbllllUa npoxonHT 

cnepen11, OT nepentt11x 6yropKOB c TpeTbero 

>K11tBOT, rpy,D,HaR K.neTKa /It ,D,btXaH11te 

no cenbMOH llleHHblX no3BOHKOB BHH3 H Bne

pe.LJ. K nepBOMY pe6py, TeM caMblM 6epH Ha 

ce6H poJib «nOHCHl14HblX MbilllU lllett». Otta 

HCnOJib3yeT lllelO B Ka4eCTBe HCXOnHOH TO'-IKH, 

a pe6pa - B Ka<.Jecrne Mecrn np11KpenneHHH, 

nonrnrnBaH pe6pa BBepx Bo BpeMJI snoxa. 

ECJil1 Bbl Ha.LiaBHTe Ha CBOIO rpynHHO-KJII04l14-

HO-COCUeBH.LIHyIO MbllllllY TaK, 4T06bI CMe

CTHTb ee MenttaJibHO, noMeCTl1Te nonyuieY:KH 

naJibUeB Ha CKOJib3KyIO nJIOTHyIO Mblllluy non 

Hett l1 BnoxHere, TO Bbl nOl.JYBCTByeTe, KaK 

HanpHraeTCH nepenHHH JieCTHH'-IHaH MbllllUa 

JIH60 Ha BCeM npOTIDKeHHl1 nbIXaHHH, JIH6o, 

KaK Ml1HHM)'M, B Bepxttetf ero TO"lJKe. 

K CO)f(aJieHHIO, Hallla llleH - naJieKo He ca

MaH CTa6HJibHaH 4aCTb no3BOH04HHKa, oco-

6eHHO Kor.ua yKopa4HBalOTCH non3aTblJ104-

Hbie Mbllllllbl (KaK OHM 4aCTO 3TO neJiaIOT 

npH YCTOH4HBbIX naTTepttax CTpaxa - CM. 

fJiaBy 8). 0<.JeHb Y:aCTO nepenHHH JieCTHl14-

HaH MbllllUa yKopa411BaeTCH, np11rnrnBaH 

lllelO BHH3 K pe6paM. Cne.uyeT pa60TaTb c ee 

pacKpbITl1eM B CJIY<.JaHx BbinBHHYTOH Bnepen 

roJIOBbl HJ111 ee BapHaUHl1 - HaKJIOHeHHOH 

Ha3an rpynHOH KJieTKl1 . 

0epei1.ueM K n11acpparMe, KOTOpaH, 6eccnop

HO, HBJIHeTCH nepB114HOH MbllllUeH nbIXaHHH. 

1locTaT04HO J111lllb nOJIY<.Jl1Tb «HOKayr» yna

poM B Me'-leBH.LIHYIO o6JiaCTb, 4T06bl noHHTb, 

HaCKOJibKO 6ecnoJie3Hbl npyrne Mbllllllbl nbl

xaHl1H 6e3 n11acpparMbI. 

1l11a<t>parMa npencrnBJIHeT co6otl TOHKYIO, 

HO ynttBHTeJibHO CHJibHYIO MbllllUy, pacnoJIO

)f(eHHYIO Me)f(Jly n11UleBap11TeJibHblMH opra

HaMH 6pl0ll1HOH nOJIOCTl1 l1 cepnueM H Jier

KHMH B rpynttotl noJIOCTH. Tyr 6b1 nonolllJIO 

CJIOBO «ypaBHOBelllHBalOlllaH». y 4eTBepOHO

roro cyuiecrna n11a<t>parMa pa6orneT Bnepen 

l1 Ha3an, non HaKJIOHOM K rpaBHTau1111. y Hae 

otta pa6orneT BBepx 11 BHl13, 6onee HJIH Me

ttee no JIMHHH rpaBHTau1111 . TeM He Mettee, 

B HH)f(Hetf T04Ke nbIXaHHH noJIO)f(l1TeJibHOe 

naBJieHHe OT HH)f(Hetf noJIOCTH (KOTOpoe TaM 

eCTb He3aBHCl1MO OT Toro, HaCKOJibKO Bbl ro-

-
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Puc. 7. 11. tJ.uaipparMa npe.QcrasnReT co6o.:i ABOl1Hol1 Kynon -

YHl1KaJibHbIX MOMeHTOB npouecca 

pa3BHTH.R, HanOMl1HaIOlUero op11-

raM11 . TaKHM o6pa3oM, .u11aQ>parMa 

He MO)l(eT Cl1JlbHO onycKaTbC.R BHl13, 

He HaT.Rfl1Ba.R np11 3TOM nep11Kap

.Ul13JlbHblH MeWOK BOKpyr cep.uua. 

CooTBeTCTBeHHO, y 6oJihWl1HCTBa 

JIIO.UeH ueHTpaJihHaSI TO'-IKa mrn<t>par

Mbl C.UB11raeTC.R BHl13 Jil1Wb Ha O.U11H 

c '-leTBepTblO caHTHMeTp (nOJIHIOH

Ma), xorn neBUhI, .uatiBepbI 11 npa

KTl1Kl1 npaHaSIMbl MOfYT HaTpeH11po

BaThC.R nepeMelUaTb ee B '-leTblpe pa3a 

.UaJibWe 3TOfO paCCTO.RHl1.R. 

no OAHOMY no,Q Ka)l(,llb!M nerKlllM, KOTOpbl.:i ABlll)l(eTCR BHl13 Ha BAOXe 
11 so3spa~aercR o6parHo ssepx Ha Bbl.Qoxe. P.asneH11e scer.Qa 
nonO)l(#llTen&Hoe no.Q He.:i, 11 orp111.iaren&Hoe - Ha.Q He.:i. 

0.nHaKo .nBa KYnoJia, pacnoJio)l(eH

Hhie no.a JierKl1Ml1, onycKafOTC.R BHl13 

Ha HeCKOJihKO .UIOHMOB (OnSITb )Ke, 

B 33Bl1Cl1MOCTl1 OT aKTl1BHOCTH 11 Tpe

H11pOBOK), BTSlfl1BaSI B03.uyx B JierKHe 

Ha.a Ka)l(llblM KYCTOJIOM 11 .ueticTBy.R 

JIO.UHhI 11JI11 o<mwaeTe ce6.R) ypaBHOBew11Ba

eTc.R BCaCb1BaH11eM 11 OTp11uaTeJibHbIM .naBJie

Hl1eM OT ry6lfaThIX JiefKl1X (KOTOpbie Bcer.ua 

CTpeM.RTC.R CXJIOnHyThC.R, He3aBl1Cl1MO OT 

TOfO, HaCKOJibKO rny6oKO Bbl B.UhIXaeTe 11Jil1 

Bhl.llhIXaeTe). Ll.11a<t>parMa HaXO.U11TC.R B HeH

TpaJibHOM npocTpaHCTBe Me)l(lly Hl1Ml1. 

Ll.11aQ>parMa npe.ucrnBJI.ReT co6ot1 6oJihwot1 

30HT, py<-1Ka KOTOporo COCTOl1T 113 .UByx HO)l(eK, 

np11KpenJieHHbIX K nepe.nHeH '-laCTl1 no.RCHl1lf

HOfO orneJia, ropa3.no 6JIJ1)1(e K cepe.n11He TeJia, 

lfeM Ka)l(eTC.R MHor11M JIIO.n.RM. Kpa.R 30HTa 

npHKpenJieHbl K Me'-1eB11HHOM)' OTPOCTKY 11 Ha 

BCeM nYTl1 no Kpyry B.UOJih HJ1)1(HJ1X KpaeB pe-

6ep, co3.naBa.R .nBa 60Jihw11x KYCTOJia no.a Jier

KHMH. Ll.BJ1)1(eH11e 3THX KYCTOJIOB BO BpeM.R .Uhl

xaHl1.R O'-leHb HanOMI1HaeT .UhIXaH11e Me.Uy3bl. 

TaK11M o6pa3oM, .u11a<t>parMa npe.ucrnBJI.ReT 

co6oti .UBOHHOH KYnOJI c ueHTpaJihHbIM cy

XO)l(HJil1eM, npoxo.n.Rllll1M OT o.nHoro KYno11a 

K .upyroMy no.a cep.uueM. 3rn ueHTpaJihHa.R 

qacTb .u11a<t>parMbI, no cyT11, pa3BI1BaeTc.R, 

KOf.Ua cep.nue ewe HaXO.U11TC.R «Ha.U fOJIOBOH» 

B nonepe'-IHOH cKJia.nKe 3M6p110Ha, 11 ne

peMelUaeTc.R B rpy.UHYIO KJieTKY B O.U11H 113 

KaK nopweHh B ueHTpe BeHTpaJibHOH 

noJiocT11, nepeMewa.R Bee opraHhI. CToKa cep

.uue, 6e3onacHo pa3MelUeHHoe B cBoeM Tpey

fOJihHOM .UOMe 11 np11KpenJieHHOe K rpy.n11He 

11 rpy.UHOMY orneJiy n03BOHO'-IHl1Ka, YCKOJib-

3aeT OT no.uo6Horo CHJihHoro nepeMelUeH11.R, 

ne'-leHb 11 )l(eJiy.UOK .UB~C.R BHl13 BMeCTe, 

nO'-IKl1 .UB11~CSI BBepx 11 BHl13 no nOSICHl1'-l

HOMY OT.UeJiy, a KHWe'-IHl1K CBopa'-111BaeTCSI 

11 pa3BOpa'-111BaeTC.R BCJie.U 3a .u11a<t>parMaJib

HhIM nyJihCOM. LI.a)l(e caM1111erK11e Bpawa10T

csi BHYTPl1 pe6ep, Kor.ua Mbl .Uhlllil1M, noBopa

'-111Ba.RCh Me.Ul1aJihHO, '-IT06bI «06H.RTb» cep.uue 

no Mepe TOfO, KaK OHl1 pacw11p.RIOTC.R Ha B.UO

xe, 11 B03BpalUaSICb JiaTepaJibHO Ha Bhl.llOXe. 

Ba)l(Ho noH11MaTb, '-ITO .u11a<t>parMMbHh1e 

BOJIOKHa npe11MyWeCTBeHHO pacnoJIO)l(eHbl 

BepT11KaJihHO. oOJihW11HCTBO MhIWe'-IHhIX BO

JIOKOH B TeJie pacnOJIO)l(eHbl 111160 '-leTKO B.UOJib 

Jil1Hl111 TeJia, JI1160 CJierKa no.a HaKJIOHOM no 

OTHOWeH11IO K HeMy. LI.11a<t>parMy '-laCTO C'-111-

TafOT ropl130HT3JlbHOH MhIWUeH, HO no <t>aK

TY rop113oHTaJibHOH '-laCThIO .RBJI.ReTcSI Jil1Wh 

ueHTpaJibHOe cyxO)l(HJil1e, coe.n11H11TeJihHa.R 

TKaHh no.a JierKH'.iH 11 cep.uueM. 6oJihW11HCTBo .. 



MbIWe'!HbIX BOJIOKOH HaX01UITC51 no CTOpoHaM 

KYflOJIOB 11, TaKHM o6pa30M, .uetiCTB)'IOT npe11-

MyweCTBeHHO BepTl1KaJibHO. 

3To npespawaeT .u11a<t>parMy B ytt11KaJihHYIO 

MbIWUy, peryJI51pHO MeH5llOlllYIO TO'!KH Ha

'!aJia 11 np11KpenJieH115l B cepe.u11He csoero 

.UBIDKeH115l. B Ha'!ane s.uoxa, Koma .u11a<t>par

MaJI bHb1e BOJIOKHa COKpawalOTC51, HIDKHl1H 

Kpati pe6ep 11 n051CHl1'-!HbIH OT.UeJI 51BJI5llOTC51 

CTa6HJibHOH 11CXO.UHOH TO'!KOH, a ueHTpaJib

HOe cyxmK11Jil1e - MeCTOM np11Kpern1eHl15l. 

UeHTpaJibHOe cyxm1rnn11e T51HeTC51 BHl13 

c .UBYX CTOpOH, paCT5lfl1Ba51 JierKHe 11 BT5lfl1-

Ba51 B H11x so3.uyx. Koma sepw11HbI KYnOJIOB 

onycKalOTC51 BHl13, opraHbl a6.UOMl1HaJibHOro 

wapa nepeMewalOTC51 BMecTe c Hl1Ml1, c.uas

n11sa51 a6.uoM11HaJibHY10 o6nacTb. HanonHeH

Hbie )1(11.UKOCTblO opraHhI cnoco6HhI Jil1Wb 

K He60JibWOMY C)l(aT11IO, 11 BCKOpe ueHTpaJib

HOe cyxO)l(l1Jil1e OKa3bIBaeTC51 nJIOTHO np11-

)l(aTbIM K 3anOJIHeHHOMY )1(11,UKOCTblO wapy. 

TaK KaK OH He MO)l(eT npo.uoJI)l(aTb .us11raTbC5l 

BHl13, Ha 3TOM 3Tane .UbIXaHl151Ha'!aJIO11 np11-

KpenJieH11e .u11a<t>parMbl MeH51IOTC51 MeCTaMl1. 

UeHTpaJibHOe cyxm1arn11e, on11pa10weec51 Ha 

a6.UOMl1HaJibHbIH wap, CTaHOBl1TC51 11CXO.U

HOH TO'IKOH, a BepTl1KaJibHhie BOJIOKHa, npo

.UOJI)l(a51 COKpawaThC51, BbIT51fl1BalOT HIDKHl1H 

Kpati pe6epHOH KOp311Hbl BBepx. np11 60Jib-

>l<//IBOT, rpy,aHaR K.neTKa //I ,ab1xaH//le 

Wl1HCTBe .UbIXaTeJihHbIX naTTepHOB JieCTHl1'!

Hbie MbIWUbl TaK)l(e OKa3bIBalOT noMOlllb 

csepxy, no.uH11Ma5l sepxH11e pe6pa. 

Bbl MO)l(eTe nOqyBCTBOBaTb 3TO CMeweH11e Ha 

ce6e HJI11 Ha .upyrnx, noJIO)l(HB p}'KH Ha pe6pa 

c 6 no 9 (y.uo6Hoe MecTo .1lJUI PYK - no 6oKaM) 

11 CJIYWM HeCKOJihKO u11KJIOB.UbIXaHllil. XapaK

Tep .UbDraHllil MO)l(eT pa3Jil1'-!aTbC51, HO y 60Jib

Wl1HCTBa n10.ueti 6y.ueT .use orneJibHbIX <Pa3bI 

s.uoxa. Ha nepsoti <t>aJe pe6pa ocrnttyrc51 6011ee 

HenO.U811)1(HblM11, a Ha BTOpoti - nO.UH11MYfC51 

BBepx (11 Hap}')KY, P11c. 7.12) CHJihHee. 3ToT ne

pexo.u MO)l(eT 6bITb nocTeneHHbIM HJIH .Ua)l(e 

ttepa3Jil1'111MbIM y Tex, KTO TPeH11pyeT .UbIXaH11e 

.1lJUI neHllil HJil1 tior11, HO, TeM He Mettee, Bbl 

noqyscrnyeTe, '!TO OHl1 .UBIDK}'TC51 no-.upyrOMY 

B KOHUe .UbIXaHllil no cpaBHeH11IO c Ha'!aJIOM. 

3To BTopoe .UBIDKeH11e .u11a<t>parMhI, no.urn

rnsa10wee pe6pa ssepx, B nepsyio O'Iepe.uh 

orne'!aeT 3a pacw11peH11e pe6epttoti Kop311-

HbI KaK 113 CTOpOHbl B CTOPOHY, TaK 11 cnepe

.U11 Ha3a.u, npe.ucTaBJIAA co6oti O.UHOBpeMeHHO 

11 «PY'!KY se.upa» np11.usIDKett1111 pe6ep Hap}')KY 

B CTOpOHbl, 11 «PYlJKY Hacoca» np11 .UBIDKeHl111 

pe6ep snepe.u OT rpy.uHoro ornena no3BOHO'!

H11Ka. CaMa .u11a<t>parMa rntteT pe6pa ssepx 

11 BHyrpb; HO 3TOT «KOp06» pacw11p5leTC5l no 

.UBYM HanpaBJieHllilM 6naro.uap51 <t>opMe pe6ep 

Puc. 7. 12. /}.ua<jJparMa MeHReT csou Ha'lano (H) u npuKpenneHue (n) s cepeAi-tHe csoero coKpaU{eHi-tR: (a) cHa'lana pe6pa 
RBflRIOTCR "1CXOAHOii TO'IKOii, a 4eHTpbl Kynonos TRHYTCR BHl-13; (6) 80 speMR BTOpoii nonOBUHbl BAOXa 4eHTpanbHOe cyXO)l(l-ffli-te 
npespaU{aeTCR 8 "1CXOAHYIO TO'IKY, a COKpaU{eHi-te Ai-ta<jJparMbl nOAHi-tMaeT pe6pa . .. 
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H HX H3rn6y, a He noTOMY YTO pe6pa no11.rnrn

Ba10TeS1 Hap)')KY H BBepx MbIWUaMl1, paenOJIO

)l(eHHblMH eHap~H pe6ep, xorn OHH H MOJ)'T 

noMOY:h. nepBHY.Hoe 11.etieTswe, cnoeo6erny-

1muee s11.oxy, BhinOJIHHeT 11.11a<t>parMa. 

f OBOPSIT, Y:TO Bblll.OX - 3TO eeTeeTBeHHblH 

npoueee ynpyroti ornaY.11 B JierKHX, He Tpe-

6y10ll111ti Hl1KaKl1X 11.etieTBHH, HOB 11.etiern11-

TeJibHOeTH OY.eHb HeMHOr11e JIIOll.H B HaweM 

BeY.Ho enewall!eM 3ana11.HOM o6ll!eeTBe BhI-

11.hIXalOT 6e3 Hanpm1<ett11H. KTo )l(e B TaKHX 

yeJios11six eMO)l(eT 11.0)1(1111.aThesi eeTeeTBeH

Horo Bblll.OXa? npoBepbTe eBOl1X KJil1eHTOB 

Ha Y.pe3MepHoe Hanpsi)l(eHwe npw Bhlll.Oxe, 

H e11.eJiatiTe Bee B03M0)1(HOe, Y.T06bI e11.eJiaTb 

Bblll.OX JierKHM H He Tpe6yIOll!l1M yeHJI11H. 

Ll.pyroti Y.aeTO BeTpeY:aIOll!eHCSI, HO TPYll.HO 

YJIOBl1MOH, npo6JieMOH Bblll.OXa SIBJISleTeSI TO, 

Y.TO 11.11a<t>parMa He enoeo6Ha noJIHOeTbIO pae

eJia611TbeS1 B Hm1rneti TOY:Ke Bhlll.OXa. MHor11e 

JIIOll.11, oeo6eHHO KOr11.a OHH 6eenoKOSITeSI, 

HMelOT TeH11.eHUl1IO eoxpaHSITb noeTOSIHHOe 

HanpSl)l(eHHe B 11.wa<t>parMe, n03TOMY OHa HH

Korna noJIHOeTblO He paeeJia6JIHeTeSI H He Bbl

TaJIKl1BaeT B0311.yx 11.0 KOHUa. 0TeJie)((l1BaHHe 

Bhlll.OXa w wenoJib30BaHwe pyK llJIH eo11.etieT

Bl1S1 noJIHOMY paeeJia6JieH111011.11a<t>parMhI 6y-

11.eT noJie3HO llJISI Beex peryJISITOpHbIX e11eTeM 

opraHH3Ma Bawero KJil1eHTa - H llJISI HepB

HOH, 11 llJIH oprattwY:eeKoti, 11 llJIH onopHo-

11.swraTeJihHOti. 

Ll.hlxaHwe BTeKaeT w BbITeKaeT 113 Hawero TeJia 

OKOJIO 17 000pa3B11.eHb. He 6y11.eT npeyseJIH

Y.eHweM Ha3BaTb ero «peKOH )((113HH», XOTSI OHO 

60JibWe epOll.Hl1 npHJI11By, OTJIHBY H TeY:eHl1IO. 

B JII060M eJiyy:ae, 3TO oeHOBHOe H ueHTPaJih

HOe ll.BH)((eH11e, Ha KOTOPOM oeHOBhIBaIOTeSI 

MHO)((eeTBO 11.pyr11x. LJ.~e tte60JibWl1e OT

KJIOHeHHH B 11.hIXaTeJibHOM naTTepHe, noBTO

psieMbie TaK MHOfO pa3 B 11.eHh, MHOro 11.Heti 

no11.p5lll, npSIMO B eepe11.11He fJiy611HHOH <l>poH

TaJibHOH JlHHHH H opraHHY:eeKoro «SI», MOrYT 

npHBeeTH K MHOfOY.HeJieHHblM 11.11e6aJiaHeaM. 

BepHo w o6paTHoe: e6aJiaHewposaHHoe 11.hI

xaHwe enoeo6eTByeT weY:e3HOBeHHIO ueJioro 

psi11.a npo6JieM, eBH3aHHblX e TeJIOM . 

4TeH1.1e Tena: 
A6AOM1t1Ha11bHaS1 0611acTb, 
rpyAHOH OTAe/1111 .Qb1XaH1.1e 

Co311.aeTesi sneY.arneHwe, Y:To no noso11.y 11.hIXa

HHH eTOJibKO )((e MHeHHH, eKOJibKO 11 Yl.fHTeJieH' 

rosopHll!HX o tteM. CKopee seero, H11.eaJihttoe 

11.bIXaHHe onpe11.eJI5leTeS1 He CTOJibKO KaKOH

TO npe11.n11eaHHOH <t>wKewpoBaHHOH H11.eei1, 

eKOJibKO enoeo6HoeThlO COOTBeTeTBOBaTh no

TPe6HOCTHM H 3all.aY:aM JII06oti KOHKpeTHOH 

11.eS1TeJibHOeT11, 6y11.h TO Mapa<t>oHeKl1H 6er, 

npaKTHKa ti.om HJIH npOCMOTp TeJieBH30pa. 

He eYllleeTsyeT e11.11Horo «Hll.eaJibttoro» 11.hIXa

HHH. YeJIOBHH H11.eaJibttoro 11.hIXaHHH B K~-

11.hiti 11.aHHbIH MOMeHT BpeMeHl1 onpe11.eJI5l10TeS1 

npo6y)((lleHHOeTblO H oe03HaHHOeTblO Beex 

aHaTOMl1Y:eCKl1X 3JieMeHTOB, nOMOralOlll11X 

opraH113MY pearnposaTb Ha ll.hIXaH11e no seeMY 

TYJIOBHIUy: enepe11.11, e3all.11 H no 6oKaM. 

Pe6pa co311.aHhI llJIH Toro, Y.T06h1 11.swraThcsi: 

BepXHHe Y.eTbipe - no np11Hu11ny «PYl.fKH 

Haeoea», pe6pa e ee11.bMoro no 11.eesiToe - no 

npHHUHny «PYl.fKH Bell.pa», H nHTOe H weeToe 

pe6po - B eoY:eTaHl1H 011.HOBpeMeHHOfOll.BH

)((eHHSI BBepx H Hap)')KY. npw nOJIHOM Bll.OXe 

nJie'-IH TaK)((e 11.0JI)((Hbl ll.Bl1raTheSI BBepx H Ha

p)')KY B paceJia6JieHHOH Mattepe, eo'-leTaSleh 

e 3KeKYpC11eti pe6ep BBepx H Hap)')KY. 

LlJI5I nOJIHOUeHHOro aHaJIH3a 11.hIXaTeJihHOro 

UHKJia ~bl BpeMH H B03MO)((HOCTb epaBHHTb 

peaJihHbIX JIIOll.eH, '-ITO eJIO)((HO c11.eJiaTb B KOH

TeKeTe 11.aHHOH KHl1rl1, HO Mbl npH3bIBaeM Bae 

o6paTHTb BHHMaHHe Ha OTll.eJibHbie 3JieMeHTbl. 

Hawa ueJibllJI51 KOpnyea coeTOHT B TOM, '-IT06hI 

11.11a<t>parMa, 6yll.Yl.fl1 oeHOBHOH 11.bIXaTeJibHOH 

Mh1wueti, pa6ornJia B eornaeosatt1111 e HH)((Heti 

11.11a<t>parMOH Ta30BOro 11.tta; '-leM 60JibWe OHH 

3all.etieTBOBaHhl, TeM 6oJiee 311.0POBbIM 6y11.eT HX 

peu11npoKHoe B3a11Mo11.etiernwe. B f JiaBe 6 MhI 

e6aJiaHeHpOBaJIH Ta3 Hall. CTOnaM11, H Tenepb 

Mbl HaMepeHbl K 3TOMY 11.06aBHTb ell!e H 11.wa<t>

parMY. LlJI5I 3TOro nOTPe6yeTCSI c6aJiaHc11po

BaTb: nepell.HIOIO H 3all.HIOIO '-laeTH no '-leTbipeM 

roHll.OJihHhIM TPOeaM, paeeMOTPeHHhIM paHee; 

011.11H 6oK c 11.pyrHM Me)((ll.y 11.ByMH JiaTepaJibHbl

Ml1 Jil1HHHMH; rpyll.Htty e JI06KOBbIM el1McPl130M .. 



P111c. 7. 13. llf3y'laR crpyKrypy 3TOU )l(eH1J4/llHbl, Bbl MO)l(eTe 
YB/llAeTb, 'ITO ee Td30BOe AHO CTpeM/llTCR BBepx /II anepeA, 
a A111a<jJparMa - BH/113 111 anepeA. Mecro acrpe'l/11 ABYX 
npOT/llBOCTOR1l4/llX C/llfl pacnono)l(eHO npRMO cnepeA/11 ee 
a6AOM111HanbHOU 06nacr111. HaM cneAyer A06aa111rb 6onbwe 
conpR)l(eHHOCT/11 B /llX B3d/llMOAeUCT8/lle, ypa8H08eC/118 'leTblpe 
on111caHHb1x cronna, a TaK)l(e y,qn111H/118 111 oc8060A/118 ee 
cr1116aren111 6eApa. 

P111c. 7. 14. rop11130HTanbHb1e nonocb1, on111caHHb1e Wynbl..jeM 
/II <PeUT/llCOM (1996). 

>Kvraor, rpyJJ.HaR K!7eTKa vr JJ.blXaHvre 

noepe.uernoM np11Be.ueHID1. K 6aJiaHey a6.uoM11-

HaJibHoro «X» KOebIX Mbllllll. 

llpyraH T11nwrnaH npo6JieMa, orpaH11tJ11-

sa10IIIaH .LlbIXaH11e - 3TO ropl130HTaJibHa51 

nonoea, qaeTo B03H11Ka10IIIaH Ha yposHe 

nHTOro pe6pa. 3To 0.LlHa 113 Tex noJioe, KOTO

pbie 6hIJil1 on11eaHbl lllyJihUeM 11 <I>eI1T11eOM 

(l 996) 11 oTpa)l(eHhI Ha P11e. 7. I 4. 

3Ta Jil1Hl151 51BJI51eTe51 eeTeeTBeHHbIM yrny-

6JieHl1eM, OTMetJalOIII11M nepexo.u Me)l(.Lly 

np11KpenneHID1.Ml1 np51MOH Mbllllllbl )1(1180-

Ta 11 60JiblllOH rpy.UHOH Mbllllllbl, HO TKaHb 

see )l(e .uoJDKHa .us11raTbeH no pe6paM KaK so 

speM51 llbIXaHl151, TaK 11 BO BpeM51 aKT11BHO

ro .us11)f(eH11H . npose.u11Te 6a3osy10 oueHKY 

3TOH o6naeTH, nonpoe11s BaIIIero KJil1eHTa 

nO.LlH51Tb PYKM Hall roJIOBOH 11 pa30rHYTb 11X 

Ha3a.Ll (HaeTOJibKO, HaeKOJibKO 3TO KOMcl>OpT

HO 11 6e3onaeHO) 11Jil1 BbinOJIHl1Tb 60KOBOH 

HaKJIOH B o6e eTOPOHbl. B 3Tl1X Teernx Hae 

11HTepeeyeT He eTOJibKO .u11ana30H .LlBIDKeHl151, 

eKOJibKO KatJeeTBO .LlBJ1)f(eHl151 TKaHeH no eKe

JieTy - JierKO Jil1 OHa eKOJib311T HJIH 3aeTp51-

Jia? 11 eeJIH .Lla, TO r.ue 11MeHHO? 

P111c. 7. 15. 3TOT ,o.>KeHTnbMeH AeMOHCTp111pyer (A-6) npa8blU 
HaKnOH rpyAHOU KneTK/11, no3TOMY Mb/ 6bt xoren111 nopa6oraTb 
HaA reM, 'IT06bt np111noAHRTb ero npa8yio narepanbHYIO TKaHb 
(3a Koropou nocneAy/Or npaaaR noRCHlll'IHaR 111 K8aAparHaR 
noRCH/ll'IHaR MblWl..jbt) 111 pacnpeAen111Tb TKaHb ero ne8ou 
narepanbHOU fl111H111111. TaK)l(e y Hero np111cyrcrayer poral..j111R 
8ne8o, nocKonbK}' n111H111R or ero npaaou pe6epHou AYllll 
AO ero ne8ou nepeAHeu BepxHeu noAB3AOWHOiii Ocr111 (8-r) 
Kd)l(eTCR KOpO'le, 'leM aHaflOl/ll'IHaR fl/llH/llR c APYIOU CTOpOHbl. .. 



<I>aci..jvranbHb1i1 penvrJ ,anR crpyKrypHoro 6anaHca 

11.pyroii THnH'IHbIH naTTepH 3aKJHO'laeTCH 

B HaKJlOHe rpy.UHOH KJleTKH B O.UHY CTOpoHy. 

B 3TOM CJIY'lae saM noTpe6yeTcH rrp11rro.uHHTb 

H YMHHHTb yKopo'leHHYIO CTOpoHy, pacrrpe

.ueJIHH TKaHH 6oJiee lJ.JTHHHblX KOCblX Mbllllll 

)l(HBOTa H, eCJIH He06XO.UHMO, BXOllH B 6onee 

rny601<11e CJIOH TKaHH, 'IT06bI rro.uo6paTbCH 

K KOpOTKOH KBa.upaTHOH IIOHCHH'IHOH Mbllll

ue. oOJibIIIaH noHCHH'IHaH MbIIIIUa TalOKe Mo

)((eT 6bITb 3a.uei1CTBOBaHa B HaKJlOHax rpy.u

HOH KJleTKH, no.urnrnsaH .usetta.uuaToe pe6po 

H .u11acf>parMy B CTOpOHY YKOPO'leHHOro 601<a. 

60JiblllaH IIOHCHH'IHaH MbIIIIUa TalOKe 'la

CTO Y'laCTsyeT B pOTaUHHX rpy.UHOH KJleTKH' 

BblTHfHBaH nonepe'IHbie OTpOCTKH Brrepe.u, 

'IT06bl rrosepHYTb pe6pa OT yKopo'IeHHOH 

CTOpOHbl. 0.uHaKO rrpe)((lle 'leM 3aHHTbCH 

3TOH rny6oKOH TKaHblO, HaM np11.ueTCH no

pa6oTaTb c 6onee IIOBepXHOCTHblMH KOCbIMH 

MbIIIIUaMH, YMHHHH .u11aroHaJib OT rrepe.uHeH 

sepxHeH IIO.UB3.UOIIIHOH OCTH c O.UHOH CTopo

Hbl .uo pe6ep rrpOTl1BOIIOJI0)((}{0H CTOpOHbl 

Tynosmua. 

Pwc. 7. 16. nocne nocrypanbHOiil Ol.jeHKw t1ononHwrenbHY10 WHc/JopMal.jWIO o Hanwmw tlblXaHWR MO>KHO non}"IWTb, noMeCTwB 
pyKw B 'leTb!pe 3Ha'l"1Mb/X MeCTa. Bo-nepBblX, MHe HpaBWTCR wcnonb30BaTb Tb/flbHYIO CTOpOHY na,£10H"1, 'IT06bl no'lyBCTBOBaTb 
«KnewHeBWAHOe» ABW>KeHwe H"1>KH"1X pe6ep (10-12, KaK noKa3aHo Ha pwcyHKe (a)). Cpet1Hwe rpyt1Hb1e pe6pa (6-9) w wx 
ABW>KeHwe no rwny «py'IK"1 aet1pa» MO>KHO no'lyBCTBOBaTb cnoco6oM, noKa3aHHblM Ha pwcyHKe (6). BepxHwe pe6pa (3-5) 
norpe6ylOT He6onbWOW 3KCKyprnw B nO,llMblWe'IHYIO Bna,£1"1HY (B), 'IT06bl MO>KHO 6blfl0 Ol.jeH"1Tb "1X COBMe~eHHOe ,llB"1>KeHwe 
«py'IKW aet1pa» w «PY4K"1 Hacoca» . .aaw>KeHwe ABYX aepxHwx pe6ep nerKo no'lyBCTBOBaTb, noMeCTwB OAHY pyKy Ha pyKoRTKY 
rpyt1"1Hbl, a t1pyryio - oat1w, noaepx Mb/Wl.jbl, BbinpRMnRio~eiil no3BOHO'IH"1K (r) . B nocnet1Heiil no3"11.j"1"1 (r) repanear xo'leT 
no'lyBCTBOBaTb, KaK tlb!XaHwe pa3BOA"1T pyKw cnepet1w w oat1w. XoTR 3TO He6onbwoe ABW>KeHwe, rwnw'IHbliil narrepH 
3aKnlO'laeTCR B not1aBneH"1"1 ,llB"1>KeH"1R Ha3a,ll B BepxHeiil 'laCT"1 rpy,llHOW KneTK"1 - 'laCTO 3TO CBR3aHO c nono>KeH"1RM"1 nne'I 
w ronoBbl, 'ITO Mbl 06cyt1"1M B cnet1yio~wx ABYX rnaaax. 



TexHHKH AflSI pa60Tb1 c 6pt0wHoVI 
"1 rpyAHOH 0611aCTSIM"1 

npstMaSI MblWU.a )101BOTa 
111 rpyA111HHo-pe6epHaS1 cpacu.111S1 (n<l>Jl) 

KaK Y.aCTb IloaepxttocTHOtt <l>poHTaJibHOtt 

JhlHHH, <t>acum1 rrp.HMOH MblllIUbl )1(1180Ta 

HenpepbIBHa c rpyLI.11HO-KJII0'-111'-IHO-COCUe

BHLI.HOH MbIIIIUett. TaKHM o6pa30M, Otta MO

)!(eT 6bITb BOBJie'-leHa B BbIT.Hfl1BaH11e fOJIOBbl 

B nepeLI.Hee CMeIIIeHHe, eCJil1 ee T.HHeT BHl13 

113-Ja nepeLI.Hero ttaKJiotta Ta3a 11JI11 Y.pe3Mep

HO HarrpIDKeHHOfO )1(1180Ta, 11J111 LJ.a)l(e, KaK 

y 3Toti MOLI.eJI11, crn6aTeJieti 6eLI.pa. 

Ha'-IHHTe nporna)l(11Batt11e Hall. JI11tt11ett poem 

JI06KOBblX BOJIOC, 11JIH '-IYTb BbIIIIe, eCJIH Ba

IIIeMy KJil1eHTY TaK KOMcPOPTHee. IlOLI.BepHl1-

Te IlaJibUbl, '-IT06bI norpy311TbCH B CJIOH np.H

MOH MbIIIIUbI )1(11BOTa, 11 JaTeM pacKpYT11Te 

11X, 11COOJ1b3YH pa3r116aTeJI11 IlaJibUeB, '-IT06bI 

3aLI.eHCTBOBaTb TKaHb 11 paCTHHYTb ee B CTO-

Puc. 7. 17. npu BUAe c6oKy Ha MOAeflb U3 Puc. 7. 15, MO>KHO 
3aMeTUTb, KaK TKaHb HaA rpyAUHOlir HaTRruaaeTCR KHU3Y 
annorb AO nepe.QHelir 'lacru ra3a. CneAyR no 3TOlir nuHuu 
BBepx no reny, Mbl MO>KeM YBUAeTb, KaK 3TO CBR3aHO 
c nepeAHUM CMel.J..(eHueM ronoBbl. 

>KVIBOT, rpy,aHaR KJ1eTKa VI ,ablXdHVle 

Puc. 7. 18. PaCKPY'/UBaHue aawux nanb~eB u onyl.J..(eHHble 
noKrn co3.Qa/OT 3a'lepnb1Ba10l.J..(ee .QBu>KeHue, 3aAelircray/Ol.J..(ee 
HY>KHb11ir ypoaeHb TKaHu. 

potty OT Ta3a. OrryIIIeHHbie JIOKTl1 rro3BOJIHT 

BaM OCTaTbCH Ha ypOBHe MbIIIIU, He rrorp~a

HCb rny6)1(e B caM )l(HBOT, Y.TO MOrJIO 6bI Bbl3-

BaTb 60Jib 11 rroape)l(LJ.ett11e 6oJiee xpyrrKoH 

IlOD.Jie)l(aIUeH TKaHH. 

Mttorne JIIOLI.11 rroJI~aT rroJib3Y OT noLI.HH

Tl1H acex 3Tl1x TKatteti . llJIH 11x CTPYKTYPbI 

MO)l(eT OKa3aTbCH 11HcPOpMaTl1BHbIM, eCJil1 

np0113BeCTl1 nporna)!(l1BaH11e OT MeCTa rrp11-

Kpe11JieH11.H Ha JI06KOBOH KOCTl1 BBepx LI.O 

sepxttei1 4acT11 rpyLI.11HbI. BaM pell.KO yLI.aCT

CH ocyIIIeCTBl1Tb 3TO rrocpeLI.CTBOM OLI.HOro 

rrpOLI.0JI)l(l1TeJibHOro nporna)l(l1BaHl1.H, 110-

CKOJibKY )1(11POBa.H TKaHb 11MeeT TeHLI.eHUl1IO 

co611paTbCH, 11 y )!(eHIIIl1H Ll.OI10JIHl1TeJibHbIH 

6apbep C03LI.aCT peMeIIIOK 6IOCTraJibTepa -

n03TOMY OTOPBl1Te PYKl1, a 3aTeM CHOBa 

Ha'-IHl1Te B03LI.eHCTBHe '-IYTb Hl1)1(e Toro Me

CTa, rne Bbl BbIIIIJIH. 3To nocnoco6cTBYeT 

3<l><t>eKTl1BHOMY nosepXHOCTHOMY BblT.H)l(e

HHIO TKaHH . .. 



DacuvranbHb1i1 penvr3 .£V1R crpyKrypHoro 6anaHca 

11c. 7. 19. npo,qon>Kai1Te npoma>K11BaH11e no acei1 ,qn11He 
PRMOU Mb/WL.(bl >Kl180Ta, ocao6o>K,QaR 11 BHOBb 80306HOBnRR 
n,qei1CTB11e, KOr,qa >Kl1pOBaR TKaHb MewaeT BaM coxpaHRTb 
1R3b. 

11c. 7.20. CHoaa onycr11Te aaw11 noKrn, <1T06b1 Ja<1epnHYTb 
~aHb nO,Q pe6paMl1 - 3TO nOMO>KeT 1136e>KaTb B,QaBnl1BaHl1R 
KOCTb 11n11 xpR~. J!l36erai1Te Me<1eBl1,QHOro OTpOCTKa, 
o npo,qon>Kai1Te npoma>K11BaH11e ,qanbwe no rpy,q11He. 

1a60Ta non JIHHHeH 610CTfaJibTepa MO)l(eT 

1b1Tb socnpHHHTa KaK ttapywetttte npo<Pec

HOHaJibHOH 3THKH. EcJIH TaK, TO He neJiaHTe 

TOfO. npoHCHHTe CBOe HaMepeHHe KJIHeHTy, 

I KaK TOJibKO Otta noi1Mfa, 'ITO TKaHb MOJIO'l

lbIX )l(eJie3 He 6yneT 3aTpOHyTa, Otta, CKOpee 

scero, cornaCHTCH Ha 3TY TeXHHJ<Y. D.attHaH 

TeXHHKa MO)l(eT 6bITb O'leHb noJie3HOH , no

CKOJibKY TKaHb non JIHHHeH 6IOCTfaJibTepa -

cnepenH, C3anH H no 6oKaM - 'laCTO OKa3bl

saeTCH CKJieeHHOH. 

P11c. 7.21 . Pa6oTai1Te a,qonb caMoi1rpy,q11Hb111 c TKaHRM11 
c 06e11x CTOPOH, <./T06bl 8b/CB060,Q11Tb 11X BOKpyr rpy,q11HHO
pe6epHb/X cyCTaBOB. 

P11c. 7.22. Kor,qa Bbl ,qoi1,qeTe ,qo aepxHei1 T0<1K11 rpy,q11Hb1, 
nepeHec11Te HaMepeH11e no HanpaaneH1110 K pyKaM -
3TO MO>KeT nOMO<./b OTKpb!Tb rpy.QHYIO K/1eTKy. 
np11Me<1aH11e: He ,qenai1Te nepexo,q no ropny. 

rpyAHaH KJleTKa B nono>KeHl1U1 ne>Ka 
Ha 60KY (flfl) 

qT06bI npttnonHHTb JiaTepaJibHYIO TKaHb YKO

po'leHHOH CTOpOHbl, norpyJHTeCb B TKaHb 

'IYTb Bblllle YPOBHH rpe6HH nons3nOWHOH 

KOCTH H, onycKaH JIOKTH, nepetteCHTe rny-

6HHHbIH CJIOH HaBepx. nepeMeCTHTe CBOe 

npHKOCHOBeHHe Ha rpynttylO KJieTJ<Y, CTa

paHCb He ttanaBJIHBaTb Ha 60KOBbie pe6pa 

CJIHlllKOM CHJlbHO, HO H He npOCTO CKOJib3HTb 

no nosepXHOCTH KO)l(H H )l(HPOBOH TKatttt; 

HCnOJib3YHTe owyweHHH B CBOHX pyKax, 'IT0-

6bI 3aneHCTBOBaTb CJlOH MHOQlaCUHH Me)l(.lly 

pe6paMH H nonHSITb HX Hasepx. 

~ 
~ 



Puc. 7.23. 3a'lepnb18a101J4ee ,aei:icr8ue npe,annel./111i:i MO.>KeT 
noMOl./b nepeMeCT111Tb cpac4111anbHYIO TKaHb Ha8epx, y,an111HRR 
narepanbHYIO flUHUIO. 

TKaHb c nponrnono110.>KHOH, 6011ee 11.mrn

HOH JiaTepaJibHOH CTOpOHbl MO.>KeT OKa3aTbCH 

«3aCTp~rnwel1 B Yll.J1HHeHHH» H , TaKl1M o6pa-

30M, MO.>KeT HY.>Kll.aTbCH B nonepelfHOH, a He 

npOll.OJibHOH npopa60TKe. no11.06Hoe pac

npe11.e11eH11e TKaHeH MO.>KeT OKa3aTbCH oco-

6eHHO noJie3HbIM 11.J1H KJI11eHTOB c orpaHH

l.feHHOH JiaTepaJibHOH nOll.BH.>KHOCTblO pe6ep 

Ha s11.oxe. 

Puc. 7.24. Pacnpe,aeneH111e TKaHu «3aCTpR8wero 8 y,anuHeHUlll» 
6oKa MO.>KeT noMOl./b CHRTb orpaHlll'leHlllR, KOTOpbte MOrnlll 
803HlllKHyTb u3-3a cpac4111anbHOi:i 6noK111po8KU. Pacnpe,ae
neH111e MO.>Ker noMO'lb «pa3be,a111HUTb» cno111 (cM. Puc. 5.23). 
nonpocure 8awero Kn111eHTa «8.Qbtxarb 8 TO'IKY conp111KocHo-
8eHuR co MHOi:i»: 3TO noMO.>KeT OTKpblTb TKaHb e1J4e 6onbwe, 
n0380flRR 8btnOflHRTb pa6ory "13Hyrpu, a He OKa3bt8aR 
,aa8neH111e Ha TKaHb U38He. 

np11 pa6oTe Ha rpy11.1.foJ1 KJieTKe HaM HY.>K

HO pacno110.>K11Tb csol1 n11e4esol1 noHc Hall. 

BepxHeH l.faCTblO KJIHeHTa 11 11cnOJib30BaTb 

o6paTHYIO CTOPOHY Hallll1X MHfKHX KYJiaKOB, 

y11.ep.>K11BaH pyKM cKpeweHHhIM11. B Ka'-leCT

se a.TlbTepHaTHBbl Mbl MO.>KeM 11CnOJib30BaTb 

nHTKH KHCTeH pyK, Koma OHl1 80311.eHCTBy

IOT Ha TKaHH KJil1eHTa, 11 onyCTl1TbCH BCeM 

BeCOM Hawero TeJia Ha Macca.>KHYIO KYllleTKY 

np11 Bbmo11HeH1111 nporna.>K11BaHHH . KrmeH-

>KvtBOT, rpyAHaR KJleTKa //1 ,[jblXaHvte 

TY peK0MeH11.yeTCH 11.bIWaTb Ha npoTH.>KeHHH 

scero 80311.eHCTBl1H, lfT06bI no1I.11.ep.>K11BaTb 

noJIO.>KMTeJibHOe 11.aBJieH11e B rpyll.HOH KJieT

Ke , OKa3bIBa10wee conpoT11s11eH11e, TeM ca

MhIM 06ecnel.f11BaH KJI11eHTY 6011ee xopowy10 

o6paTHYIO CBH3b, a BaM - 6011ee 3cPcPeKTl1B

HbIH pe3yJihTaT. 

BHeWHHe ..., BHyrpeHHHe KOCble 

MblWU.bl «X» (CJl) 

noJIO.>Kl18 KJI11eHTa Ha CnHtty C COfHYTbIMM 

KOJieHHMl1, Hal.fHHTe CBOe 80311.eHCTBHe Me11.11-

a.TlbHO 11 lfYTb BbIWe Ilepe11.Hel1 BepxHel1 IT011.

B311.0WHOH 0CTI1 . 11cnOJib3yHTe TOT .>Ke MeTOll. 

KOHTaKTl1POBaHMH c TKaHblO, KaK on11caHHblH 

BbIWe np11 pa6oTe c ct>acu11el1 npHMOH Mbilll

UhI .>KI1BOTa - pa3rn6aH naJibUbI B <Pacu11-

aJibHb1e nnacTbI, HO Tenepb HanpaBbTe same 

nporna.>K11BaH11e B CTOpotty npOTl1BOnOJIO)l(

HbIX pe6ep, CJieeyH no J111Hl111 OT BHYTPeHHMX 

K BHellIHMM KOCblM MblllIUaM .>KI1BOTa 11 11X ne

pexoey B nepe11.H1010 3y6'-laTyIO Mb1wuy. 

Puc. 7.25. ,[J.nR KOCb/X MblW4 .>KU80Ta Hal./HJllTe 803,Qei:iCT8llle 
Me,auanbHO no OTHoweH11110 K nepe,aHei:i BepxHei:i 
no,a83,QOWHOi:i Ocru. Bawe nporna.>KU8aHue Hanpa8neHO 
K nporn8onono.>KHOMy pe6epHoMy Kpaio 111 nepe,aHei:i 
3y6'1aTOi:i MblW4e . .. 



X!ac14Maf7bHb1t1 pe!7M3 ,D.J7R crpyKTypHoro 6anaHca 

3ry TeXHl1J<Y MO)l(HO BbinOJIHHTb naCCl1BHO, 

HCOOJib3YH JIHWb llbIXaHHe B Ka'-l:eCTBe 11811-

)l(eHHH, HJil1 KJIHeHT MO)l(eT onycKaTb KOJieHl1 

B Bawy CTOpoHy; 3TO nOMO)l(eT OTTHHYTb Tie

peLlHIOIO Bepxtt1010 Tio.uBJ11owtty10 OcTh oT 

pe6ep c npoTHBonoJIO)l(HOtt cTopottbI. B Ka

'-leCTse .upyroro cnoco6a MO)l(HO nonpocHTb 

K.'IHeHTa noTHHYTbCH PYJ<OH c Barnett CTOpo

Hbl YepeJ csoe Te110, coJ11asaH pacn1)1(eH11e Ja 

c4eT y11aJieHID1 pe6ep c npoTHBono11o)l(Hott 

cTopottbI OT Tiepe11tteti BepxHeti TI011BJ11ow

Hoi1 OCTl1. 

IlpuMeqaHue: Ec1111 Bbl pa6oraeTe c KJIHeH

TOM, y KOTOporo 1111acTaJ, He paCTHfHBattTe 

TKaHb B CTOPOHY OT cpemrnttoti JIHHl111. BbI

nOJIHHHTe o6a 3TH MaHeBpa no HanpaBJieHl1IO 

K cpellHHHOH JIHHHH. 

Puc. 7.26. 4T06bl noMO'fb paCTR>KeH#lllO, IUl#lfeHT MO>KeT 
onycKaTb KoneHu s sawy cropoHy unu noTRHYTbCR pyKou 
OT sac. npo.aon>KuTe nporna>KuaaHue no pe6paM .ao rpaHflfl..lbl 
Me>K.Qy BHeWH#llM#lf KOCb/Mflf "' nepe,aHeu 3y6'1aTOu Mb/Wl..jaMU 
(ecnu KOM</JOpTHO, TO MO>KHO npo,aon>KUTb ero .aanbwe 
no TKaHu nepe,aHeu 3y6'1aToi1 MblWl..lbl). 

Y6e11HTecb B JaBepweHHocT11 nporna)l(11Ba

HHH, c11e11yH 3a Hl1M 110 TO'-l:KM, r11e BCTpeqa

IOTCH nepe11HHH Jy64aTaH 11 BHeWHl1e KOCbie 

MbIWUbI, 11, B JaBHCl1MOCT11 OT naTTepHa KJIH

eHTa, nepeHec11Te nporna)l(11BaH11e B TKaHb 

3TOH MbIWUbl, cra6111111311py10meti nJie'-l:O. 

BHewH111e 111 BHYTpeHH111e KOCble 
MblW'-'bl, 11e>1<a Ha 6oi<y (nn) 

TKaHb no 6oKaM Te11a qacTo oKaJbrnaeTCH 

B .u11c6aJiaHce 11J-Ja npo611eM Me)l(lly nepe11-

Hei1 11 JMHeti qacTHMl1 TeJia. Mb1 MO)l(eM no

pa6oTaTb no J111HHHM KOCbIX MbIWU, C0311aBaH 

yllJ111HeH11e TaM, r.ue ecTb YJ<OpoY:eHHOCTb. Hc

noJibJYH TeXHl1KY COfHyrbIX IIaJibUeB, KOTOPYIO 

Mbl paccMarp11BaJil1 BbIWe (B pa6oTe c npHMOH 

MbIWUeM: )1(1180Ta 11 c KOCblMH MblWUaMH «X»), 

Bbl MO)l(eTe pa6oTaTb c BttyrpeHHl1MH KOCblMH 

MhIIIIUaM OT 3MHeM: BepXHeM: TI011BJ.LlOIIIttoM: 

OcTH no ttanpaBJiettmo K nepe11tt11M pe6paM, 

IIOKa KJil1eHT rnHeTCH Brrepe11 BepXHetf PYKOH. 

3TOT MeTOll KOppeKT11pyeT nmH'-l:HblH naTTepH 

JaBaJia rpy.uttoti KJieTKH Ha3M 11 Bttyrpb Ta3a. 

Puc. 7.27. nonpocuTe KnueHTa corHYTb 6e,apa, '1T06b1 noMo'ib 
cra6unu3upoaaTb Ta3, Kor.aa KnUeHT 6y,aeT TRHYTbCR anepe.a 
aepxHeu pyKou. 

qT06bI BOJ11ei1:CTBOBaTb Ha BHeWHHe KOCbie 

MbIWUbI, HCIIOJib3yHTe TY )l(e TeXHl1J<Y, HO Ha'-1:11-

ttaM:Te HM Tiepe11HeM: BepXHeM: TI011BJ11owHoti 

OcThlO no HanpaBJieH1110 K JMHeM: qacT11 rpy11-

Hoti KJieTKM, B TO BpeMH KaK KJil1eHT THHeTCH 

Ha3M CBOeM: BepXHeti PYJ<OH. 3rn HaueJieHO Ha 

pa6oTy c Mettee Tl1IIH'-l:HblM naTTepHOM, KOflla 

rpy11ttaH KJieTKa y11ep)l(J1BaeTcH cnepe11H TaJa. 

Bbl MO)l(eTe 1106aBl1Tb ewe 60JibWe TO'-l:HOCTH, 

11CIIOJ1b3YH KOHTaKT c H~HblM CJIOeM, TaKl1M 

)l(e o6pa30M, KaK B TeXHHKe «0'-1:11CTKa KpaeB 

n011B3110WHOH KOCTH», on11caHHOH B fJiaBe 6, 
CTp. 151. 

-



P11c. 7.28. Mcnonb3yi1re ceoe Teno, pacnonoJKeHHOe 

no3aA11 Kn11eHTa, 11n11 eawy ceo60AHYIO PYKY, 'ff06b1 
cra611n11311poeaTb Ta3, noKa Kn11eHT TRHeTcR Ha3aA. 

noAbeM .naTepanbHOro Wea (n3.n H .n.n) 

nocamrn KJrneHrn Ha cKaMeHKY 11 nonpo

c11B ero corHyrhCH Bnepen, onycT11Tech Ha 

KOJieHl1 TI03M11 Hero 11 norpy311TeCb KOH'-ll1-

KaM11 naJibUeB B TKa Hh, HaxonmuyiocH 11a Te

paribHO no OTHOWe Hl1IO K BbinpHMJIHIOlUl1M 

MhirnuaM. 3aTeM nonpoc1-ne 1<1111eHrn Men

JTeHHO pac1<pyq11BaTbCH Ha3an B TIOJTO)l(e

Hl1e CMH, TIOKa Baw11 TiaJlbUbl nonH11MaIOT 

TKaHb, CKOJib3H K n BeHanuaTOMY pe6py. 3To 

ttneaJib HOe n B11)1(eH11e MH Toro, '-IT06bI CKOp

peKT11POBaTb HaKJTOHe HHYIO Ha3an rpynHyIO 

KJieTJ<Y, np11 KOTOpOM 3Ta <Pacu11aJibHaH Jil1-

H11H 6yneT y1<op0Yetta. 3rn Textt11Ka Bcerna 

Tpe6yeT HeCKOJibKl1X TIOBTOpeHl1H B paMKax 

>KviBOT, rpy,aHaR K/1eTKa V1 ,[lblXaHvie 

onttoro ceattca 111111 BO BpeMH ttec1<0JTbK11x 

ceaHCOB, '-IT06bI BbICB06on11Tb 3TY TIJIOTHYIO 

¢>acu1110 11aTepaJibHOro wsa. 

P11c. 7.29. Onycr11ew11cb Ha KoneH11 no3aA11 CMARU4ero Knl1eHTa, 
nonpoc11Te ero cKpyr11TbCR enepeA 11 3aTeM B03Aei1creyi1Te 
Ha TKaHb CBOl1Ml1 nanbl.jaM11 naTepanbHO no OTHOWeHl1/0 
K BbmpRMnR/011411M MblWl..jaM no3BOHO'IHl1Ka. YAep.1K11BaR 11x 
11 CBOl1 3anRCTbR npRMb/Ml1, MeAfleHHO nOAH11Mai1Te TKaHb 
no Mepe Tor o , Ka K saw Knl1eHT MeAneHHO paCKPY411BaeTCR 
o6paTHO B nono.1KeH11e C11AR. Pacnono.1K11Te CBOl1 PYKl1 
11 nanbt..jbl TaKl1M o6pa30M, 'IT06bl Knl1eHT MOr paCKPY411BaTbCR 
BOKpyr Hl1X 11 np11HRTb nerK}'/O C11AR'IYIO n03111..jl1/0, He crn6aRCb 
11 He nepepa3rn6aRCb B noRCHl1'1HOM OTAene n03BOHO'IHl1Ka . .. 



·:I!acLj11anbHb1t1 pen113 ,anR crpyKT'jpHoro 6anaHca 

Me>1<pe6epHb1e MblWU.bl "" 11"1H"1S1 
ns.TOro pe6pa (1111) 

00JIOCY lllyJibUa, KOTOpaH qacTO 06pa3yeTCH 

Ha JIHHHH nHTOro pe6pa, MO)l(HO pacKpbITb 

c60KY, HCnOJib3Y.sI M.sifKHe pacnpe.LI.eJI.sIIOIUHe 

TeXHHKM (PHC. 7.30). flonpOCHTe KJIMeHTa 

B..JbIX3Tb BBepx, B o6JiaCTb Me)l(.LJ.y npOTHBO

CTO.sIIUMMH pyKaMH, t{T06bI nOMOt{b OCB06o

)l(..JeHHIO TKaHH. 

Puc. 7.30. Mo>KHO lllcnonb30BaTb TblflbHb1e cropOHbl na,qoHeiir 

,anR Bblflenn/llBaH/llR rpy,qHOU KJleTK/11, B03,qei1crByR 

Ha nepBblU CJIOU TKaH/11, KOTOpblU Ka>KeTCR 3a6nOKlllpOBaHHblM 

11fll1 HanpR>Ki:!HHb/M. no Mepe TOro, KaK KJl/lleHT BAblXaeT 

BBepx B 6oKOBble pe6pa, TKaHb MO>KHO pacnpe,qen/llTb, 

onycr11B Bee Tena noBepx CBO/llX pyK. 

YT06b1 c 6oJibWeti TOt{HOCTblO npopa6ornTb 

.lHHHIO n.sITOro pe6pa H OCB060.LI.11Tb TKa

HH \te)l(.LJ.y pe6paM11 .LI.JI.sI noJiyqemrn nocTy

na K JI106oti 113 orpatt11qeHHbIX Me)l(pe6ep

HbIX MbIWU, 11CnOJib3ytiTe K0Ht{HKl1 naJibUeB 

\te)l(.LJ.y pe6paM11 . Ha 3TOT pa3 Bbl cMo)l(eTe 

norpy311TbC.sI B 6oJiee rny60K11e CJIOl1 TKaHl1, 

noCKOJibKY y Bae eCTb npe11MyIUeCTBO B BH.LI.e 

llCnOJib30BaHl1.sI 6oJiee OCTporo 11HCTpYMeH

Ta, HO no-npe)l(HeMy 0t{11IUatiTe O.LI.11H CJIOM 

Ja pa3, pa6orn.si OT noBepxttocT11 B rny61rny. 

3Ta TeXHHKa MO)l(eT OKa3aTbCH noJie3HOM 

He TOJibKO np11 orpaHl1t{eHHOM .Ll.blXaHl111 , 

HO TaK)l(e B CJiyqa.six orpaHl1t{eHHOM porn

UHH np11 XO.LI.b6e, noCKOJibKY OHa n03BOJI.sieT 

pe6paM CHOBa .LI.B11raTbC.sI, B03Bpama.si rpy.LI.

HOM KJieTKe cnoco6HOCTb CKpyq11BaTbC.sI 

ll pacKpyq11BaTbC.sI BO BpeM.sI U11KJia noXO.LI.K11 

( C\t. « BcnoMoraTeJibHbie MbIWUbI .LI.b1xatt11.si» , 

CTp . 179). 

P/llc. 7.31 . nponnb1B/11Te CBO/llM/11 nanbl..jaM/11 Me>KAy pe6ep 

/II nonpOC/llTe KJl/lleHTa BAb/XaTb B BaW/11 nanbl..jbl (3TO TaK>Ke 

MO>KeT nocny>K/llTb xopOW/llM ynpa>KHeH/lleM Ha OC03HaHHOCTb 

/lflR Bawero KJl/lleHTa). no Mepe TOrO, KaK yBefl/11'//llBaeTCR 

,qaBneH/lle B nerK/llX, Bbl CMO>KeTe npOCKOflb3HYTb CKB03b 

Me>Kpe6epHylO TKaHb, pa3BOAR KOH'l/llK/11 CBO/llX nanbl..jeB 

nocpe,qcrBOM npoKaTb1BaH/llR ,qpyr o ,qpyra nRcrHo

<PanaHrOBblX cycraBOB yKa3aTenbHblX nanbl..jeB -

,4/IR 6onbwei1 TO'IHOCT/11 nplll MeHbW/llX YC/llfl/llRX. 

01.1HcrKa pe6epHo'1 AYr"" (n<bll "" 1111) 
CKJieeHHOCTb 11 orpatt11qeHHOCTb qacTo 

o6pa3ylOTC.sI B o6JiaCTl1 B.LI.OJib pe6epHoti 

nyrn. fJiy60K11e <t>acu11aJibHbie cJI011 a6no

MHHaJibHblX MbIWU npHKpenJI.sIIOTC.sI K Heti ; 

nosepXHOCTHble CJIOl1 npOXO.LI..sIT Ha.LI. Heti ; 

<t>acu11anbttoe pacw11pett11e n11a<t>parMbI 

Kpenl1TC.sI K Heti B rny611He - TaKl1M o6pa-

30M, cymeCTByeT MHO)l(eCTBO pa3HOHanpaB

JieHHbIX Cl1JI, netiCTBYIOIUl1X Ha pa3HOM rny-

611He. KpoMe Toro , TKaHb 6y.LI.eT HaT.sittyrn 

B pa3HblX HanpaBJieHl1.sIX B 3aBl1Cl1MOCTl1 OT 

KaKoro-JI1160 HaKJIOHa 11Jil1 CMeIUeHl1.sI rpy.LI.

HOM KJieTKl1 . 

flp11 noMOIU11 TeXHl1K .LI.JI.sI np.sIMOM MblWUbl 

11 MbIWU «X» )1(11BOTa Bbl ~e .LI.OJI)l(Hbl 6bIJil1 

0t{l1CTl1Tb 66JibIIIYIO qacTb noBepXHOCTHOM 

TKaHl1, t{TO Tenepb no3BOJI.sieT BaM pa6oTaTb 

c np11KpenneH11eM .uyr. CaMbIM T11n11qHbIM 

peweHl1eM 6y.LI.eT HanpaBl1Tb 11X Ha3a.LI. 113-

3a 6oJiee qacToro Ja.LI.Hero HaKJioHa rpy.LI.Hoti 

KJieTKM, cnoco6CTBYIOIUero Bbl.LI.BH)l(eHHIO 

HH)l(H11x pe6ep Bnepe11. 

11cnOJib3YMTe PYKY, pacnoJIO)l(eHHYIO co 

CTOpOHbl fOJIOBbl KJIHeHTa, t{T06bI no.LI..LI.ep-.. 



P"1c. 7.32. BepxHRR pyKa CJ1erKa np"1nO.QHRTa Ha p"1CYHKe (a), 
4T06&t npo,qeMOHCTp"1posar& nono)l(eH"1e pyK. 3areM, 
Ha p"1cyHKe (6), oHa no,q,qep)l("1Baer pe6pa, s,qasn"1BaR TKaHb 
s pa6o4"1e nan&~bl H"1)1(Heiii PYK"1, Korop&1e ,qanee Moryr 
Hanpas"1Tb rKaH& snepe,q "1fl"1 Ha3a,q. 

)1(11BaTb pe6pa CBepxy, CJierKa Ha.uaBJil1Ba51 

Ha Hl1X, '-IT06bI HeMHOro OCB0601111Tb TKaHb, 

KOTOPYIO naJibUbl PYKl1, HaX01151WeHC51 co 

CTOpOHbl Hor, MoryT JaTeM 3a11ei1CTBOBaTb, 

BbIT51fl1Ba51 TKaHb Ha3a.U no J111Hl11111yr11 . 

Oceo60>1<AeH111e A111a<1>parMb1 (r<l>Jl) 

11cnoJib30BaH11e TaKoro )Ke noJIO)l(eH115I pyK 

(P11c . 7.32 a , 6), Ha 3TOT pa3 c '-IYTh 6oJiee 

paccJia6JieHHOH rpy.UHOH KJieTKOH, n03BO

JIHeT nanbuaM pa6oqetf pyK11 norpyJ11TbCH 

no.u nepe11H11e pe6pa, JiaTepanbHO no oT

HOllleH1110 K npHMOH MbllllUe )1(11BOTa, H 3a

KPYTHTbC51 no.u Ja.UHIOIO •rncTb .uyrn. To, Ha

CKOJibKO .uaneKo Bbl CMO)l(eTe npOHl1KHYTh, 

3aBHCl1T OT OTKpblTOCTH TKaHH , HO CKOpee 

BCero Bbl OKa)l(eTeCb He Ha caMl1X Mbillle'-1-

HblX BOJIOKHax, a Ha ct>acUHaJibHOM npHKpe

nJieHl1H .rrna<PparMbI. 

>KvtBOT, rpy.aHaf/ KneTKa VI ,abtXaHvte 

P"1c. 7.33. 06paT"1Te BH"1MaH"1e Ha H"13K"1iir yron npe,qnne4&R, 
no3sonR10~"1iir nan&~aM pa6o4eiii pyK"1 6&tTb npaKT"14eCKl1 
napannen&HbtM11 rpy,qHoiir KneTKe "1, raK"1M o6pa3oM, 
He ,qaB"1Tb 8 )1("180T. 

Y6e1111Tecb, '-ITO Bbl JaKpyq11saeTe nanhUhl 

no.u .uyry, cKaThIBaHch c Hee, a He norp~a-

51Cb rny60KO no.u yrnoM OT )1(11BOTa, TaK KaK 

3TO MO)l(eT JaTpOHYTb BHCUepaJibHYIO TKaHb. 

flonpoc11Te KJI11eHrn coo6w11Tb BaM, ecJIH OH 

noqyscrnyeT OCTpyio, )l(fYlfYIO HJ111 KOJIIOlllYIO 

60Jib, KOTOpa51 yKa)l(eT Ha TO , '-ITO Bbl Jawe

Ml1J111 BHCUepaJihHYIO TKaHb. 

KaK TOJihKO Ball111 PYKl1 0KaJan11cb B H~HOM 
nOJIO)l(eHl111, Bbl MO)l(eTe BblT5IHYTh TKaHb 

B JII060M Heo6X011HMOM HanpaBJieHl1H, 11Bl1-

ra51 pyKotl, '-IT06h1 HanpaBJIHTb JanHCTbe Bne

pe.u 11JI11 HaJa.u. <I>acu1111 1111a<PparMb1 MO)l(eT 

TaIOKe noTpe6oBaThC51 BblT5I)l(eH11e BBepx: llJ151 

3TOro Bbinp51Ml1Te naJibUbl BllOJib nepe.uHeH 

noBepXHOCTl1 rpy.UHOH KJieTKH. llJIH BblTH)l(e

Hl151 BHl13 COfHl1Te KOH'-111Kl1 naJibUeB B TKaHb 

11 MellJieHHO OTBe1111Te PYKY OT Hl1)1(HeH '-laCTl1 

rpy.UHOH KJieTKl1 . 

UeJiblO 3THX TeXHl1K HBJIHeTcH He 11.ueanh

Hoe llbIXaH11e, a CB060.UHblH 11 JierKl1H OTJ111B 

11 noTOK, noll.llep)l(HBalOW11H Bee Hall111 11py

r11e aKTl1BHOCTl1. KaK npaKTl1K, noMHl1Te 

0 CB06o.ue 11 JierKOCTl1 Balllero llblXaHHH BO 

BpeMH pa6oTbI. Bbl BPM Jil1 no'-lyBcrnyeTe 

paccJia6JieHHOe llhIXaH11e y KJil1eHTa, eCJil1 B 

npouecce BbinOJIHeHl151 3Tl1X TeXHHK Bbl caMl1 

nhlXT11Te, HanpHraeTeCb HJ111 6JIOKHpyeTe 

co6CTBeHHoe .Ub1xaH11e . floJIHoe paccJia6Jie

H11e BO BpeM51 BhinOJIHeHl151 3THX nporna)l(l1-

BaHl1H - 3TO BpeM51, noTpa'-leHHOe c nOJib30H .. 



ct!aC1..1vianbHb1"1 penviJ .am crpyKTypHoro 6anaHca 

He TOJibKO e TO'-IKl1 3peHl1H sawero rrpo<Pee

eHOHaJibHOro .UOJifOJieTl1H 11 3.UOPOBbH, HO 11 e 

TO'-IKl1 3peHHH Tex pe3yJihTaTOB, KOTOpbie rro

JTY'-IHT saw KJil1eHT. 

nooL1.1,pSUI BblAOX 

Y.aeTO Mbl e'-111TaeM Heo6XO.U11MbIM e6anaH

ettposaTb BbI.nOX H B.UOX y Tex mo.neH:, KOTO

pble, Ka)l(eTeH, B.UbIXaIOT 60JibWe, tieM Bbl

.UbIXaIOT, pe.UKO J103BOJIHH rpy.UHOH KJieTKe 

ITOJIHOeTblO «e.UyTbeH». norrpoeHTe KJIHeH

Ta Jie'Ib Ha 60K H, eTOH y Hero 3a errHHOH, 

pyKoH:, 6Jil1)1(HeH: K ronose , 06xsan1Te no
rrancy, OTpoeTOK aKpOMl10Ha 11 KJIIOtI11UY 

sepxHero rrnetia. llpyraH sawa pyKa oxsaTbI

saeT JiaTepaJibHYIO eTopoHy rpy.UHOH KJieT

KH, '-IYTb HH)l(e YPOBHH TKaHeH MOJIOtIHbIX 

)l(eJie3, eentt petih 11.neT o pa6oTe e KJIHeH

TOM )l(eHeKoro rrona . TaKoe noJio)l(eH11e no-

3BOJIHeT BaM onyeKaTh BepXHHe pe6pa npH 

nOMOWH Ha)l(aTHH ITHTKOH Kl1eTH sepxHeH 

pyK11, a rnIOKe epe.nH11e 11 Hl1)1(H11e pe6pa -

11enOJib3YH, eoOTBeTeTBeHHO, TeHapHyIO 

(B03BhIWeH11e 6onhworo nanhua pyK11) 11 

rnnoTeHapHyIO (B03BbIWeHl1e Ml1311HUa) Y:a

eTH Kl1eTl1 Hl1)1(HeH PYKl1. 

nonpoe11Te KJil1eHTa B.UOXHYTb, 11, KOr.na 

OH BbI.nbIXaeT, Me.nJieHHO onyeKaHTe yqaeT

Kl1 pe6ep no 0Y:epe.n11, Hati11HaH e sepxHHX 

pe6ep, 3aTeM rrepexo.nH K epe.nH11M 11 3aKaH

ti11saH H11)1(HHMH pe6paM11 . C.nenaH:Te nay-

3Y, Kor.na BbI.nOX 3aKOHtieH, H 3aTeM OKa)l(H

Te MHrKoe eonpoT11sneH11e paew11peH1110 

pe6ep so speMH noCJie.ny10wero s.noxa. Cne-

11yH:Te B o6paTHOM rropH.nKe - OT Hl1)1(Hl1X 

pe6ep, Y:epe3 epe.nH11e, K sepxH11M pe6paM, 

noeTeneHHO oena6JIHH .nasneH11e, HO He 

npeKpawaH ero noJIHOeThJO, tiT06b1 rro.n.nep

)1(11BaTh HeKOTOpyIO eTeneHb BHyTpeHHero 

B03.neH:eTBl1H Ha JierK11e, Kor.na OHl1 HanoJI

HHIOTeH. 

Kor.na KJil1eHT eHOBa BbI.nbIXaeT, nonpo6yH:Te 

yrny6HTb BbI.nOX, ewe 60JibWe JlOMOraH pe6-

paM paeeJia611TheH B LIBIDKeHl111, npe)l(.lle tieM 

0TnyeT11Th wx, no3BOJIHH e.nenaTh s11ox. Mo)l(

HO noBTOp11Tb 3TOT U11KJI no tieTbipe 11Jil1 nHTb 

pa3, .neJiaH Ka)l(.llblH ene.ny10w11H: BbI.nOX 6onee 

rny60Kl1M. 

06paT11Te BH11MaH11e: He ene.nyeT np11Me

HHTh 3TY TeXHHl<Y, eemt eeTh KaKHe-JI1160 

eOMHeHl1H OTHOeHTeJihHO 3.UOpOBbH pe6ep 

HJil1 pe6epHOH o6naent 11/111111 npH HaJil1tIHH 

oeTeorropo3a 11Jil1 oeTeorreHl1H. 

4TeH111e Tena: 
npoABlllHYTblH ypoeeHb 

311oposoe .UbIXaH11e Tpe6yeT 3.UOPOBbH I103BO

HOtIHl1Ka, a 3.UOPOBbIH I103BOHOtIHl1K tty)l(.lla

eTeH B 3.UOpOBOM .UbIXaHHl1 (KaK Mbl YBH.nHM 

B fnase 8) . llJIH peweHHH npo6JieM B O.UHOH 

o6naeTH tiawe seero rroTpe6yeTeH pa6orn 

e .npyroH: o6JiaeTblO. l1MeHHO e yqeTOM 3TOfO 

HIDKe Mbl rrp11BO.U11M Jil1lllb HeeKOJibKO rrp11-

Mepos MH pa60Tbl, noeKOJibKY MH noJIHOro 

J10Hl1MaHl1H a6.noMHHaJibHOH o6JiaeTH, rpy.n

HOH KJieTKH H .UbIXaHHH noTpe6yeTeH HH<Pop

MaUHH, eo.nep)l(awaHeH B ene.nyIOWHX .nsyx 

ma sax. 

0.ntta 113 HaWl1X OeHOBHbIX eTpyKTypHbIX 

ueneH: - e6anaHeHpOBaTb B3aHMO.UeHeTBHe 

Me)l(.lly .UhIXaTeJibHOH H Ta30BOH .n11a<PparMa

Ml1. 811.u errepe.uH no3BOJIHeT HaM 3a.uasaTheH 

sonpoeaMH 0 JieBOH H rrpaBOH JlaTepaJibHbIX 

J1HH11HX (JiaTepaJibHbIX KOebIX 11 Me)l(pe6ep

HbIX MbIIIIUax) 11 a6.UOMl1HaJibHOH qaeTH 

Cn11panbttoH: JlHHHH (nepe.nHeH: 3y6Y:a

TOH, BHeIIIHHX KOebIX H npOTHBOITOJIO)l(HbIX 

BHyTpeHHHX KOehIX MbIIIIUax). 

Mb1 orpaHHtieHbI .nsyMH 113MepeHHHMl1 

3TOH KHHf11, He n03BOJIHIOW11Ml1 HaM noJI

HOUeHHO rrpe.nernBHTb tieTbipexMepttoe HB

JieH11e .UbIXaHHH, O.UHaKO Mbl, no KpaH:HeH 

Mepe, MO)l(eM nonhITaTbeH ys11.neTh, r.ne MO

ryT npHeyTeTBOBaTb orpaHHtieHHH H rrpo-

6JieMhl B eTpyKType MO.UeJil1 5. 11 3.Ueeb Hae 

HHTepeeyeT He enoeo6HOeTb .n11arttoeTH

posaTh, a enoeo6HoeTb 3a.nasaTb rrpaBHJih

Hhie sonpoehI o e11eTeMax sarnero KJIHeH

Ta, H B03MO)l(HOeTb eBH3aTb Bee B e.UHHylO 

HeTOp11lO. .. 



P111c 7.34. 8111;:i cnepe;:i111 111 B/lltl C3a;:i111. 

l) CpaBmne 6aJiattc Ty110B11wa c11eBa 11 cnpa

Ba - Bl1.IIHTe 1111 Bbl KaKHe-111160 CMewe

HMSI 111111 H3KJIOHbl rpyllHOH KJieTKl1 OTHO

CMTe11bHO Ta3a? BHll cnepen11 11 Bl11l C331l11 

Puc 7.35. nonpoc111a aawero KJ1111eHra HaKJ10H111r&cR aneao 

111 anpaao, MO.!KHO nony'llllTb 111H<jJopMa411110 o ;:i111ana3oHe 
tlBlll.!KeHlllR, a raK.!Ke 0 cnoco6HOCT/ll KOCb/X /II Me.!Kpe6epHb/X 

Mb/WL{ OTKpb!BaTbCR Ha paCTRr/l/BaeMOU cropoHe. 

>K111aor, rpy,aHaR K11erKa 111 ,ab1XaH111e 

ll3IOT B3M Olll1H3KOBYIO 11tt<t>opMau1110? 

Ec1111 HeT, nOJIYM3HTe o HaJiwm11 p0Tau11tl:, 

xorn 11x 11 TPYllHO yBHlleTb c 3Toro paeypca. 

Op11 BHlle cnepen11, ttaxon11TCS1 1111 o.utta 

CTOPOHa rpyllHOH KJieTKl1 611IDKe K npo

Tl1BOn0110)1(HOH nepentteti Bepxtteti non

B31lOlllHOH OcT11 ( Cn11paJibHaS1 J111HID1)? 

2) lfro6bI npoBep11Tb 11aTepaJibHYIO TK3Hb, 

Mbl MO)((eM nonpOCl1Tb KJil1eHTa Bbin011-

Hl1Tb 60KOBOH H3KJIOH - OT1111'-13IOTCSI 

1111 HaKJIOHbl BnpaBo 11 B11eBo? 11, ecmi: 

na, COOTBeTCTByeT 1111 3TO B3llll1M H3X01l

K3M, cne11aHHblM Bo BpeMSI CTPYKTypttot'I 

oueHKH? 

3) KaK 6b1 Bbl on11caJI11 rpynttyio KJieTKY oT

ttoc11Te11bHO Ta3a Ha P11c. 7.36 a , 6? Mo)((e

Te 1111 Bbl Bl13YaJil1311pOB3Tb pacn0110)((eH11e 

{, 

P111c. 7.36. 8111;:i&1 c6oKy ;:ia10r 111H<fJopMaL.111110 o c6anaHc111-

poaaHHOcr111 nepetiH/llX /II 3atiH/llX TKaHei1, 'ITO MO.!KeT 
COOTHOC/l/TbCR c B3a/llMOt1ei1CTB/lleM Me!K,qy Ta30BblM tlHOM 
111 ;:i111a<jJparMoi1. 

-



<1Jaclj11anbHb1t1 pen113 ,anR crpyKTypHoro 6anaHca 

1rnacpparM (pecnttpaTOpHOH H Ta30BOH)? 

Pa6orn10T 11tt otttt conpmKetttto? Ec11tt tteT, 

TO KaKtte CTpaTerttH Bbl 6bl HCnOJib30BaJIH 

.IIJUI KOppeKTttpOBKtt? 

4) Hcno11b30Batt11e Bcex TttnOB HaKJIOHOB 

Ha3a.LI - c/6e3 nO.LIH.HTblX pyK, c/6e3 OT

CTaBJieHHOH Ha3a.ll HOfH - no11e3HO JlJl.H 

npoBepKH cnoco6HOCTH K CKOJlb)l(eHttlO 

0oBepXHOCTHOH <l>pOHTaJibHOH JlttHHH, 

<l>poHTaJibHblX JlttHHH PyKtt 11 11x B3a11-

MO.lletlcrn11.H (CM. TaK)l(e fJiaBy 9), a TaK)l(e 

HX B03JleHCTBH.H Ha pa3rtt6aHtte n03BO

HOY:HttKa. 

lfro (eCJIH 'ITO-TO) Bbl 3aMeTHJIH OTHOCH

TeJihHO pa3rtt6aTeJibHOfO naTTepHa MO.Lie-

11 H 6? JIBJI.HeTC.H JIH pa3rtt6aHHe n11aBHblM 

H noc11e.lloBaTe11bHb1M? CooTBeTCTByeT 

Puc. 7.37. Bapua~m1 HaKJIOHOB HaJaA Moryr AdTb uH<fJopMa~uio 
0 nepeAHUX TKdHRX, a TdK)l(e 0 cnoco6HOCTU noJBOHOl./HUKa 
K paJrn6aHuio. 

JIH OHO TOMY 1111ana30Hy, KOTOpblH 6bl 

Bbl m1m11aJI11 yBHJleTb y oY:eHb cnopTHB

HOH H B ueJIOM rn6KOH MOJIOJlOH cnopT

CMeHKtt? 

OTeeTb1/06cy>KP,eH"'1e 

I) BH.LI cnepe11tt tt c3a11tt 11eM0HcTp11pyeT 110-

CTaTOY:Ho xopourntl 6aJiattc cJieBa 11 cnpa

Ba, HO, nOXO)l(e, npttcyCTByeT yKopoY:eH

HOCTb JieBOH JlaTepaJibHOH 11HHl1H H JleBOH 

CnttpaJibHOH J111tt1111. 

Puc. 7.38. MoAenb 6 AeMOHerpupyer yKopol./eHHOCTb neaoiit 
narepanbHoiit fluHuu u raK)l(e neaoiit CnupanbHOiit fluHuu. 

2) HaKJioH BJieBo noKa3bIBaeT 6011bUittH JlH

ana3oH JlBtt)l(eHHH - JieBa.H pyKa onyUie

Ha BHH3 .LiaJibUie Ha Pttc. 7.35a, no cpaB-.. 



ttett1110 e p11eyHKOM 6. TeM He Mettee, 

Mbl llOJDKHbl npoeepHTb eTpaTefHIO llJHI 

11oeTH)f(eHH5I 3TOfO mrnna30Ha, T. K. no-

3BOHO'-IHHK He BblfJI511111T nJiaBHbIM npH 

HaKJIOHe BJieBO e He60Jibll111M y'-iaeTHeM 

noHeHW1HOfO OTlleJia B 11Bl1)f(eHHl1 11 eMe

wett11eM Ta3a enpaeo Ha P11e . 7.35a. Keo

)f(aJiett1110, HeKOTOpbie 113 B03MO)f(HblX 

KOMneHeau11ti MOfYT 6bITb eKpbITbl Jil1Hl1-

eti 610eTfaJibTepa, HO Mbl MO)f(eM 3aMeTl1Tb 

yeeJI11'-lett11e 113rn6a B epe.rrneti 11 Hl1)f(tteti 

'!aernx rpy11ttol1 KJieTKM Ha P11e. 7.35a no 

epaBHeHHIO e paBHOMepHbIM 113fl160M Ha 

P11e. 7 .356. 

6e3 .LlaJibHeHll111X 11eeJie.LIOBaHl1M HeB03-

MO)f(H0 YTBep)f(llaTb HaBepHSIKa, HO o6-

JiaeTl1, KOTOpbie oeTalOTeSI .LIOeTaTO'!HO 

3aKpbITbIMl1 e npaBOM eTOpOHbl, - 3TO 

Me)f(pe6epHbie Mbllllllbl 11 BepXHSISI '-laeTb 

KBa.LipaTHOH noSieHl1'!HOH Mbllllllbl (He

eJie11yeTeSI B fJiaBe 8) 11, B MeHbllleM eTe

neH11, KOeh1e MhilllllhI. Bee tteo6xo.LIHMbie 

TeXHl1Kl1 .LIJIH pa60Tbl e 3Tl1Ml1 TKaHSIMl1 -

3TO IIO.LIHSITl1e JieBOM JlaTepaJibHOM JI11-

HHH 11 paenpe11eJiett11e npaeol1, a TaK)f(e 

OTKpbITl1e Me)f(pe6epHbIX Mbllllll . 

3) B11.LibI e6oey Ha P11e. 7 .36 a, 6 .LieM0HeTp11-

py10T 3a.LIH11M HaKJIOH rpy.LIHOM KJieTKH 

OTHOeMTeJibHO Ta3a, KOTOpbIH HaKJIOHeH 

Bnepe.LI OTHOe11TeJihHO rpaBl1TaUH11 (HO 

HeMTpaJieH OTHOe11TeJibHO 6e11peHHbIX KO

CTeti). 

11.JIH HenpaBJieHl151 3a11Hero HaKJIOHa Mbl 

HenpeMeHHO 3aXOTl1M 11eeJie.LIOBaTb Jia

TepaJibHbIM lllOB, KOTOpblM TaK)f(e MO

)f(eT npenHTeTBOBaTb .LIBH)f(eHl1IO HH)f(Hl1X 

pe6ep 113-3a nOJIY'-fHBllleroeH pa3rn6aHHH 

B II03BOHO'-IHl1Ke MO.LieJil1 6. Mbl MOfJil1 6hl 

OTTHHYTh TKaHb pe6epttoro Kpa51 Ha3a.LI, HO 

ttaM see )f(e xoTeJioeb 6b1 nopa6ornTh no

eepxttoeTHO e TKaHHMH floeepxHOeTHOM 

<l>poHTaJibHOM Jl11tt1111 (npHMOH Mbllllllbl 

)1(11BOTa 11 rpy.LIHOM <t>aeu11eti), He 113-3a 

rpy.LIHOM KJieTKl1, a 113-3a noJIO)f(eHl151 ro

JIOBbl, noeKOJibKY Mbl TaK)f(e Bl11111M, '-ITO 

eoeueB11.LIHbIH OTpOeTOK 11 Me<JeB11.LIHbIH 

>Kvraor, rpy.D,HaR KnerKa 11 .D,b1XaH11e 

OTpOeTOK np11TSIHYTbI 6Jil1)f(e H3-3a 3a.LIHe

ro ttaKJiotta rpy.LIHOH KJieTKH 11 nepe.Littero 

eMeweHl151 fOJIOBbl (no.Lip06ttee OT 3TOM 

B fJiaBe 8). 

4) HaKJioH Ha3a.LI Ha P11e. 7.37 Ka)f(eTeH no 

eeoeti aMnJIMTY.Lie HeMHOfO KOpo11e, 11eM 

Mbl MOfJil1 6bI Q)IGfJiaTb . .LlmI 3TOfO MO)f(eT 

eyweeTBOBaTh psi.LI npwrntt, 11 MhI .LIOJI)f(HhI 

eo6paTb Mttoro 11tt<f>opMau1111, 11To6b1 no

MeeT11Tb 3TO B KOHTeKeT - y Hae Ha nyTl1 

~e 6bIJil1 HeKOTOpbie no.LieKa3Kl1 . 

flepBaSI no11eKa3Ka 3aKJIIO<JaeTe51 B 3a11HeM 

HaKJIOHe rpy.LIHOH KJieTKH - KaK Otta 3TOfO 

11oeT11raeT? Mttorne JI101111 npoe11ea10T tta/ 

BOKpyr rpy.Lio-nosieHl14HOfO eoe.LI11HeHl151' 

HO Hallla MO.LieJib, nO-B11.LI11MOMy, paenpe

.LieJIHeT Harpy3ey no Beel1 llJIMHe rpy11HO

ro OT.LieJia no3BOHO'!Hl1Ka - T. e . Otta ~e 

HaXO.LIMTeH B pa3r116att1111 n03BOH011HHKa. 

HeTop11si e pa3r116att11eM no3BOH04Hl1Ka 

TaKaH )f(e, KaK Mbl ~e o6ey)f(llaJil1 OTHOe11-

TeJibHO nepe.LIHeH noeepxttoeTl1 6e.Lipa -

eeJI11 Mbl npoe11M BbIIIOJIHl1Tb llBl1)f(eH11e, 

TO eHa'-laJia .LIOJI)f(Hbl o6paTl1Tb BHl1MaH11e 

Ha TO, 113 KaKOfO nOJIO)f(eHl1Sl OHO Ha411Ha

eTeSI, 11 B 11aHHOM eJiy'-iae Mbl npoel1M ewe 

60Jibllle pa3m6aHl151 OT I103BOH011Hl1Ka, 

~e ttaxo.LIHweroesi B pa3rn6aH1111. KaK 

Mbl B11.LI11M, B rpy.LIHOH KJieTKe He oeTaJIOeb 

Oe06oro .LI11ana30Ha llJIH .LIBl1)f(eHl151 , 11 ee 

eTpaTernH - OTKl1HYTbe51 Ha3a.LI 3a e11eT 

noSieHl1llbl. 

BTopaH no.LieKa3Ka ynoM11ttanaeb np11 OT

BeTe Ha eonpoe 3 Bhillle . floxo)f(e, y MO

.LieJI11 6 yKopo11eHHOeTb no BepxtteH 4aeT11 

floeepXHOeTHOH <l>pOHTaJibHOH Jl11HHl1 

(OT Me11eB11.LIHOfO OTpOeTKa .LIO eoeue-

811.LIHOfO)' 11 Mbl He Bl1.Lll1M .LIOeTaTO'lHOfO 

eKOJib)f(ett11si H yllJI11Hett11H Me)f(lly 3Tl1Ml1 

.LIBYMH TO<IKaM11. Xorn 3TO MO)f(eT 6bITh 3a

MaeK11poeatto noJio)f(ett11eM pyK11. 

flp11 no.LIHSITHbIX pyKax MO.LieJib E TaK)f(e 

HaTSifl1BaeT/paeTSifl1BaeT TKaHl1 nJie<Ia, 

oeo6eHHO 60Jibll10H 11 MaJIOH rpy.LIHbIX 

Mhilllll, a TaK)f(e ll111po'-lattlllei1 MhilllllhI .. 



<t>aclj11anbHbttit penm AnR crpyKrypHoro 6anaHca 

cmrnb1. Ecn11 KaK11e-1rn60 113 11n11 see 3TH 

MHo<f>acuHaJibHbie e.lll1H11Ubl He OTJTYCKa

IOT, TO o6bI'IHO pa3rn6aH11e rrpOHCXO.llHT 

Ha ypoBHe HH)l(e 11x rrp11KperrJieH11S1. Eonee 

JTOJIHOe 06bS1CHeH11e 3TOMY rrpe.llCTaBJieHO 

B cne.lly101ueti rnase. 

'-lernepTOH BepOSITHOH o6JiaCTblO rum 113Y

'leHl1SI SIBJISllOTCSI Me)l(pe6epHbie Mbllllllbl. 

Mb1 BH.lleJI11, 'ITO Me)l(pe6epHb1e MbilllUbI 

He OTKpbIJil1Cb TaK, KaK Mbl 6bI MOrJil1 0)1(11-

.llaTb rrp11 60KOBbIX HaKJIOHax, H llJISI HaKJIO

HOB Ha3a.ll TaK)l(e JTOTpe6yeTCSI pacKpbITl1e 

11 paclll11pem1e pe6ep. PaccMaTp11oaS1 BH.ll 

c6oicy Ha P11c. 7.36, MbI MO)l(eM yBH.lleTb 

-

YllJIHHeHHYJO HCXO.llHYJO JT0311UHIO a6.llO

Ml1HaJibHbIX MbllllU 11, XOTSI 3TO 11 CKpbITO 

JTO.ll Jil1HHeti 6IOCTraJibTepa, y Hae JTOSIBJISl

eTCSI OlllYllleH11e HaJil1'111SI JTOJIOCbl IllyJib

ua BOKpyr JIHHHH JT.SITOro pe6pa. 

06lllaS1 cTpaTern.si .llJl.SI Mo.nen11 E JaKJIIO'la

eTC.SI B YMeHbllleH1111 rraTTepHa pa3r116aHHS1 

B JT03BOHO'IHl1Ke (Mbl YBH.lll1M 3TO B fJia

Be 8), OTKpbITl1H JiaTepaJibHOro lllBa, mr
TOro pe6pa JTOJIOCbl IllyJibUa H Me)l(pe6ep

HbIX MbllllU, a TaK)l(e B HCCJTe.llOB3HHH H 

pa3.neJieHl111 BepxHeti 'laCTH CTosepXHOCT

HOH <l>pOHTaJibHOH JlHHHH H rrepe.llHHX 

TKaHeti PYKM 11 JTJie'la (f naoa 9). 





<JJaC14Ma!1bHb1tir pe!1l13 ,anR crpyKTypHoro 6anaHca 

no3aLU1 BeHTpaJibHOH 110JIOCTl1 HaX01111TCSI 

CJIQ)t<HaSI aHaTOMl1SI 1103BOHOlJHl1Ka, OKpy

)l(aJOwasi .llOpCa.TibHYIO 110JIOCTb. nocKOJibKY 

B uettTpe ttawero BHl1MaHl1SI HaX01111TCH <t>ac

Ul1aJibHas:r M MMo<t>acu11a.JibHas:r aHaTOMl1SI, 

Mb! BOCl10Jlb3YeMC51 :not!: B03MO)l(HOCTblO, 

lJT06bJ yKa3aTb Jil1llih Ha HeCKOJibKO xapaK

TepHblX oco6eHHOCTeti: KOCTHOro 11 CBSl30lJ

HOfO CTpoeHHSI 1103BOHOlJHl1Ka, 110CTerreHHO 

rrepexom1 K Mwo<t>acu1111, KOTopasi crn611n11-

311pyeT 1111s11raeT ero. 

no3BOHO~HblH CTOn6 

no3BOHOl!HbIH CTOJI6 pa3.lleJieH Ha .llBa OT-

11eJia, rrepe11tt11ti: 11 3a11H11ti:: TeJia rr03BOHKOB 

M Me)l(J103BOHOlJHbJe 1111CKl1, pacrroJIO)l(eHHbJe 

} 7 W''""' "O"OH<O• 

12 rpyAHblX 003BOHKOB 

5 noRCHl-14HblX 

003BOHKOB 

} Kpecr•• (5 <PO<WH'") 

J Kon4"1K (3-4 cpocw1-1xcR) 

P111c. 8. 1. Cn11tHHoi1 M03r pa311enReT no3BOHO'"IHlllK Ha nepe11H111i1 

aon6 (Tena no3BOHKOB Iii ,[llilCKlil lilCXO,[IHOif HOTOXOp,!lbl) 

Iii 3a,[IHIOIO CBR3YIOU.(yl0 KOHCTPYKL(llllO (HeifpanbHYIO 11yry), 
lil306111ny10u.iy10 CBOlllMlll MHOrO'"llllCfleHHb/Mlil OTpOCTKaMlil. 

crrepe .. :rn cn11HHoro M03ra, 11 Heti:pa.TibHasi 

11yra, npOXO.l.HWas:r BOKpyr J.1 1103a.lll1 Hero. 

nepeAHHH cron6 -
nepBHl.4HaSI ponb AHCKOB 

np11 J.13yqemrn nepe11ttero CTOJI6a .lll1CKOB 

11 TeJI 1103BOHKOB 60Jibllil1HCTBO yqe6Hl1KOB 

110 aHaTOMl111 HatJttyr c TOro, lJTO 1103BOHOlJ

Hl1K rrpe11cTaBJI5leT co6oti: nocne11osaTeJib

HOCTh 1103BOHKOB c 1111CKaMl1 Me)l(.lly HHMH. 

Ha caMOM 11ene see Hao6opoT: TI03BOHOtJ

Hl1K - 3TO l10CJie11osaTeJibHOCTb 1111CKOB 

c IT03BOHKaMl1 Me)l(.lly Hl1MJ.1. 3a 3Tl1M, Ka3a

JIOCb 6hI, He3Hal111TeJibHbIM pa3Jil1lll1eM CKpbl

saeTCSI onpe11enettttb1ti: CMhICJI. He3as11c11Mo 

OT Toro, paccMaTp11saeM Jil1 Mb! 3TO c <f>11Jio

reHeT111-1ecKOM 11Jll1 OHTOreHeTJ.1l!eCKOH TOtJeK 

3peHI151, 1111CK11 nepB11lJHbl. nepBOHa'-laJib

HblH 1103BOHOlJHl1K npe11CTaBJISIJI co6oi1 01111H 

llJIJ.1HHbIH 1111CK: )l(eCTKYIO BHeWHIOIO o60JIOlJ

KY, COCTOSll.U}'IO 113 psi11a CJIOeB TKaHJ.1, c BO

JIOKHaMl1, HanpaBJieHHhIMl1 B pa3Hble CTOpo

HbI: 3aKpYtJ11BalOlill1Ml1CSI TIO cnupa.TIM BJieBO 

11Jll1 srrpaso; rrpO.llOJlbHblMJ.1 11 KOJibUeBbIM11. 

3a BCeMl1 3TJ.1Ml1 CJIOSIMl1 HaX01111JICSI MSlfKl1H 

)l(I1.llKI1H ueHTp, C03.llaBaSI CI1JlbHbIH, ITOXO)l(J.1H 

Ha XJihICT, KapKac BHYTPH patttt11x xop11osh1x. 

Tena no3BOHKOB BbllleJI11JI11cb 11 pa3Bl1Jil1Ch 113 

3TOro llJll1HHOro 1111CKa (113BeCTHOro KaK xop-

11a 11Jil1 Cl111HHaSI CTpytta) HeCKOJibKI1Ml1 3TIO-

CBR3Ka 

Teno 

003BOHKa 

.1.---,.. -~-- Me>Kn03BOHKOBbllil 

Ai.ICK 

npOAOflbHaR 

CBR3Ka 

P111c. 8.2. Me>Kn03BOHKOBb1i111111cK npe11aasnReT co6oi1 '"laCTb 

11pesHei1 KOHCTPYKL.1111111, no11sep>KeHHy10 1113Hocy 111 rpasMaM 

B nosce11HeBHOi1 >Klil3Hlil. 



<1Jaet.,Jvia11bHb1i1 pe11vi3 .anR crpyKTypHoro 6a11aHca 

)!(eHbI c.uaBmrnaH1110 B cJiy•-i:ae BbI.naBJI11BaH11SJ 

.U11CKa .. 

EcJI11 6b1 :ny nepe.nttioio 1.JaCTb no3BOHO'-IHl1-

Ka MO)!(HO 6b!J10 paccMaTpl1BaTb OT.UeJibHO, 

oHa 6b1 npe.ucrnBmrna co6oi1 1.Jepe.uy KPYTJibIX 

KaTyweK c )!(eCTKl1Ml1, HO no.UBIDKHbIMl1 .u11c

KaM11 Me~ Hl1Ml1 . TaKl1M o6pa30M, ee MO)!(

HO 6bIJIO 6bI .UB11faTb BO Bcex HanpaBJieHm1x: 

B cr116aH11e, pa3r116aH11e , 6oKOBOe cr116aH11e, 

pOTaU11IO, U11PKYM.UYKU11IO, BKJIIOl.JaSJ .ua)!(e 

He6oJibwoe oceBoe pacTSJ)!(eH11e 11 C)!(aT11e 

(KaK .UB11raeTCSI .UO)!(,UeBOH '-IepBb). 

3aAHRR CBR3Ka - neTn"1 "1 CTpenbl 

He HaCTOJibKO MHoro<PyHKU110HaJibHOH 

B 06ecne1.JeH1111 .UBl1)!(eHl1SI SIBJISJeTCSI 3a.UHSISI 

l.JaCTb no3BOHO'-IHl1Ka - HettpaJibHaSJ .uyra 

11 MHO)!(eCTBO TOp'-Iaumx 113 Hee OTpOCTKOB, 

06ecne1.J11saiow11x np11KpenJieH11e MbIWU 

11 cBSJ30K. KaK MbI yB11.n11M .naJiee, <PopMbI 

B3al1M03aMbIKalOU111X <PaceTOK Me)!(,Uy no-

3BOHKaMl1 11onycKa10T 11JI11 He .uonycKalOT 

onpe.neJieHHbie .nB11)!(eH11S1. Hei1:paJibHaSJ 

.uyra B03H11KJia 113 .nByx Ha6opoB pe6ep -

nonepe'-IHbIX 11 3a.nH11x - KOTOpbie cywe

CTBOBaJI11 B 11peBHeM npOTOT11ne no3BO

HO'-IHl1Ka. B xo.ue 3BOJI10u1111 3a.uH11e pe6pa 

113rn6aJI11cb no HanpaBJieH1110 11pyr K 11pyry, 

noKa He o6pa30BaJil1 apK)' 11 coe1111H11JI11cb 

C3a.Ul1, CcPOPMl1pOBaB OCTl1CTbIH OTpOCTOK. 

y HeKOTOpbIX JIIO.Uett B HeKOTOpbIX n03BOH

Kax 3TOT OTPOCTOK no-npe)!(HeMy pa3.UBOeH 

(1.Jawe Bcero B C2, oceBoM) . 6oKOBbie no

nepe'-IHbie pe6pa o6pa3oBaJil1 nonepe'-IHbte 

oTpocTKl1. B HaweM no3BOHO'-IHl1Ke 3Tl1 no

nepe'-IHbie OTPOCTKl1 OTlleJISJIOT l.JaCTb Hett

paJibHOH .uyrn Me)!(,Uy TeJIOM 11 nonepe'-IHbIM 

OTPOCTKOM n03BOHKa (HO)!(KOH) OT 1.JaCTl1 

Me)!(,Uy nonepe'-IHbIM 11 OCTl1CTbIM OTpOCTKa

Ml1 (nJiaCTl1HKOH). 

D,pyrne OTpOCTKl1 , TOp'-laume 113 no3BOH

KOB, - 3TO nepeKpbrnaiow11ecSJ 1.Jepen11ub1 

cyCTaBHbIX OTPOCTKOB. D.Be BepxH11e cyCTaB

Hbie <PaceTKM TOp'-IaT BBepx, nepeKpbrnaSJ 

HIDKH11e cycrnBHbie <PaceTKM no3BOHKa, pac

noJio)!(eHHoro BbIWe. TaKoe pacnoJIO)!(eH11e 

orpaHl1'-111BaeT nO.UBIDKHOCTb no3BOHO'-IHl1Ka, 

HO B 3Ha'-111TeJibHOH CTeneH11 cnoco6CTByeT 

ero CTa611JlbHOCTl1 11 nJiaBHOCTl1 .UBl1)!(eHl1H. 

TeHcerp"1T"1 

flo.no6Hoe pacnOJIO)!(eH11e TaK)!(e B 3Ha'-111-

TeJibHOH CTeneHl1 cnoco6cTByeT ycTOH'-111BO

CTl1 n03BOHO'-IHl1Ka. flo cyn1, KOCTI1 n03BO

HO'-IHI1Ka «nJiaBalOT» .upyr Han .UPYTOM. 3TO 

011eBI11lHO B ero nepe11HeH 1.JaCT11: TeJIO Ka)!(

.uoro no3BOHKa nJiaaaeT Ha pacnoJio)!(eHHOM 

no.a Hl1M .u11cKe. B 3a.nHei1 1.JacT11 TOT <PaKT, 

'-ITO 3Tl1 <PaceTO'-IHbie cycrnBbI nepeKpbrna

IOTCSJ no1106HO 1.Jepen11ue, 11aeT CBSl30'-IHbIM 

KancyJiaM 3Tl1X cycTaBOB B03MO)!(HOCTb Bbl

noJIHSITb poJib neTeJib, rne Ka)!(.ITbIH nocJie.uy

iow11i1 n03BOHOK MO)!(eT «nJiaBaTb» B neTJUIX, 

CBl1C3IOW11X c Bepxttero KpaSI <PaceTO'-IHOfO 

cycTaaa n03BOHKa, Jie)!(awero HIDKe. 

flO.U06HaSJ MOlleJib MeX3Hl1Kl1, r.ue OT.UeJibHbie 

KOMnpecc110HHb1e pacnopK11 c6aJiaHc11po

BaH HO nJiaBalOT a Mope HaTSJ)!(eHJur , nOJI)"-111-

Jia Ha3BaH11e TeHcerp11T11 (KaK )')Ke o6c)')!(,Ua

JIOCb B fJiaBe 1), o603Hal.JaSJ , '-ITO ueJIOCTHOCTb 

no.uo6HbIX CTPYKTYP onpe.uem1eTcSJ OTHocw

TeJibHbIM 6aJiaHCOM Me)!(,Uy )"-IaCTHI1KaMI1 Ha

TSJ)!(eHl1SI . EcJI11 np11HS1Tb so BH11MaH11e, '-ITO 

KOCTI1 n03BOHO'-IHI1Ka nJiaBalOT TaKMM ynpy

fl1M o6pa30M, Bee MbIWUbI, pacnoJio)!(eHHbie 

B.UOJib 3a.UHeH 1.Jacn1 no3BOHO'-IHI1Ka, BbinOJI

HSllOT HeCKOJibKO B03MO)!(HbIX 3a.Ua'-I : 

I. TSJHYT no3BOHO'-IHI1K B pa3rn6aH11e 11 co-

3.UalOT BTop111.JHble 113rn6b1 (no.upo6Hee 06 

3TOM MbI noroBop11M , Korna 6y.ueM o6cy

)!(.ITaTb MbIWUbl Ha CTp. 205) ; 

2. peryJI11py10T TeHcerp11T11 c T01.JK11 3pe

Hl1SJ HanpaBJieHl1SI, BpaweHl1SI 11 CTeneHI1 

«npe11HanpIDKeH11S1» . (3ToT nocJie11H11H 

TepM11H o603Ha'-IaeT CTeneHb H3TSJ)!(eHI1SI 

no BCeH TeHcerp11Tl1-CTPYKType n03BOHO'-I

Hl1Ka). Ilp11 60JibWeM npe11Bap11TeJibHOM 

HanpSJ)!(eHl111 TeHcerp11Tl1 CT3HOBl1TCSI 60-

Jiee ynpyrotl, noxo)!(eH Ha MS11.J-nonpb1ryH, 

11 MO)!(eT np11H11MaTb 60JibWe Harpy3Kl1, 

np11 3TOM He pa3pywaSJCb. Ilp11 MeHbWeM 



no3BOHOYHV1K 

BepxHRR pe6epHaR 
<1>aceTKa 

TlO 

Tl 1 

T12 

- - OcntCTbllil OTpOCTOK 
'lill7'\'-=::::o.I 

-~~~-~- nonepe<iHb1i1 
OTpOCTOK 

H11>KH111il cycraeHolil 
OTPOCTOK 

P"1C. 8.4. Ha p"1CYHKe (a) Mb/ B11A"1M Ma'lry TeHcerp"1T"1, opraHl130BaHHYIO no noA06"110 no3BOHO'IHl1Ka. K.nio'leBblM 3neMeHTOM 
TaKo,;; Ma'ITbl RBnReTCR pacnopKa OT BblWepacnono>KeHHOro KOMnpeCC"10HHOro 3fleMeHTa (KOCTlll) 8Hlll3 nOA pacnopKy, 
11AY~YIO BBepx OT H"1>Kene>Ka~ero KOMnpeCCl10HHOro 3fleMeHTa c HaTR>KHblM 3fleMeHTOM (npoaonO'IHO,;;, 3flaCT"1'1HO,;; 
"1fll1 coeA11H"1TenbHOM TKaHblO), COeA"1HRI0~"1M"1 "IX. Bbl MO>KeTe YB11AeTb TaKoe pacnono>KeH11e B MOAen11, 11 Mb/ TaK>Ke B"1A"1M 
3TO 8 aHaTOM"111 (6), rAe aepXHl1M <PaceTO'IHbl,;; cyeraa npOXOA"1T nOA H"1>KH"1M <PaceTO'IHblM cyeraBOM n0380HKa, pacnono>KeHHOro 
BbtWe, "1 o6a OCTalOTCR B neme CBR30'1HOM Kancynbt cyeraaa (MOAenb "1 <fJororpa<fJ"1R npeAOCTaaneHbl TOMOM <PneMOHCOM, 
www.intensiondesigns.com). 

npe.aHanpm1<emrn, KOTopoe MO)l(eT npo

SIBJUIThCSI B TeJie B BHlle «CJia6ocn1 CBSl30K» 

(no cyT11, ocJia6JieH11e sceti <t>acuttaJihHOH 

ceT11) 11J111 speMeHHOfO OCJia6JieHl1SI HanpSI

)l(eHl1SI MbIWU B nOJIQ)l(eHl111 CTOSI - TeH

cerpl1Tl1 OCJia6JISieT ero .QJISI MaKCl1MaJib

HOH nO.UBl1)1(HOCTl1, 11 ero OTHOCl1TeJihHaSI 

«ynpyroCTb» 60JibWe HanoMttHaeT MSlfKl1H 

MSllf Ha neHHOH OCHOBe; 11J111 

3. CTS1r11aa10T ocTttCTbie oTpocTKtt BMecTe 

(TeM caMbIM crnrnaaSI <t>aceTKtt a nern10 

11 nepeHOCSI sec Ha Ja.UHIOIO lfaCTb n03BOH

Ka, KaK pyq1<ot1 Hacoca, np11no.aHttMaSI no

JBOHOK c pacnOJIO)l(eHHOfO no.a HMM .UHC

Ka, TeM caMbIM Ml1Hl1Ml1311PYH .aaBJieHHe, 

tt.aywee BHl13 qepe3 .UHCKH) . 

TeM, Korn TpeH11poa1<a no.aTOJIKHyJia JIHWh 

K «paccJia6JieHHIO cnHHbl», MO)l(HO 6bUIO 6bI 

nocoseToaaTb JanoMHHTb 3Tl1 Tptt cPYHKu1111 

Mblllill cnttHbl, oco6eHHO rny6oKHX Mb!WU, 

KOTOpbie Be.ayT K 6oJiee CJIO)l(HOM)' Ha6opy 

CTpaTer11t1, OT.UeJihHO HanpaBJieHHbIX Ha MHO

)l(eCTBO cneumPttlfec1<11x CKOJih)l(eH11t1 BHYTPl1 

MHOropa3.UeJibHblX 11 BbinpSIMJUIIOW11X Mblllill 

n03BOHOlfHl1Ka. 

Ilptt .Ul1CcPYHKUl111 1136bITOlfHOe HanpSl)l(eHtte 

B MbIWUaX (BKJIIOlfaSI Mblllillbl nepe.aHeH lfaCTl1 

n03BOHOlfHl1Ka, Ta1<11e KaK 60JibWaSI noSIC

Hl1lfHaSI MbIWUa) 6y.aeT crnrnaaTb no3BOHKl1 

BMecTe, npeapawaH nnaaaIOlllYIO TeHcerp11T11 

B CTOnKy 1<11pn11qet1. B KOHelfHOM cqfae , .Ul1-

CKaM He HpaBHTCSI BbinOJIHSITb pOJib 1<11pn11-

lfeH, 11 OHl1 JIOMalOTCSI. ACl1MMeTp11lfHOe Ha

TSl)l(eHtte C03.UaCT KaK 60KOBOH HaKJIOH, TaK 

11 spaweH11e, .aasHw11e Ha .attc1<11 11 <t>aceTKM 

s onpe.aeJieHHhIX Mecrnx. CJI11w1<0M MaJIO Ha

TSl)l(eH11SI - 11 n03BOHOlfHl1K 06pyu111aaeTCSI 

snepe.a, lfTO nonpocTy nepeHoc11T HanpSl)l(e

H11e Ha pe6pa, KOHelfHOCTl1 11 Ta3. 



CDac4vianbHb1t1 penvi3 ,D,nR crpyKTypHoro 6anaHca 

Ha116011ee '-lacTo BCTpe'-1a1011mecsi naTTepHbI 

Il03BOHO'-IHl1Ka 3aueiiCTBYlOT C110)K}{)'IO KOM-

611Hau1110 r11nepTOHW1eCKHX 11 r11nOTOHl1'-1e

CKHX (HJIH He11cn011h3yeMhlX) TKaHeH 11, Ta

Kl1M o6pa30M, Tpe6yIOT np11MeHeH11.S1 xopowo 

npo.JzyMaHHblX 11 nporpeCCl1BHblX CTpaTer11H 

lI.TISI npeo6pa3oBaHH.SI rnKoro naTTepHa B c6a-

11aHc11posaHHYIO, ycTOH'-111ByIO 11 11erKO np11-

cnoca6mrna10wy10c.S1 Mo11e11b TeHcerp11T11. 

HanpasneH1.1e cpaceTOK 

6y11y'-l11 «Jas11c11MbIM11 OT 

ct>aceTO'-IHbie coe1111HeH11S1 

HaTSI)((eHl1.SI», 

BbICTpa11BalOT-

CSI B onpe11e11eHHblX n110CKOCTSIX, KOTOpbie 

11onycKalOT 111111 orpaH11'-111sa10T llBl1)((eH11e. 

B nosicHM'-IHhIX noJBOHKax (1111si KpaTKOCTl1 

Mbl paCCMOTp11M Ka)((llhlH OT11e11 B ue110M) 

cpaceTKl1 nepeKpbIBalOTCH B carl1TTaJibHOH 

n11ocKocT11 . TaKoe pacno11o)((eH11e o6ecne

'-111BaeT 11erKoe cr116aH11e, pa3rn6aH11e 11 60-

Kosoe cr116aH11e, HO c1111bHO orpaH11'-111saeT 

spaweH11e; Koma noHCHl1'-IHbie no3BOHK11 

IlbITalOTCH spawaTbCSI' 11X ct>aceTKl1 CTaJI

Kl1BalOTCSI 11pyr c 11pyroM. Xorn s KpecT

uoso-noHCH11'-IHOM cycTase npo11cxo1111T 

'-IYTb 6011hwe spaweHl1H, OCTaJibHbie B3HTbie 

nonepe4Hbli1 OTpOCTOK --

BMeCTe nOHCHl1'-IHbie n03BOHK11 11onycKalOT 

1111wh nSITh rpa11ycos spaweH11H. Ero MO)((HO 

c11erKa yBe1111'-111Tb, corHyB no.SICHl1'-IHbIH OT-

11e11 noJBOHO'-IHMKa nepe11 spaweHMeM, TaK 

KaK crn6aHMe OTTHfMBaeT cpaceTKM 11pyr OT 

11pyra; '-Ipe3MepHoe pa3rn6am1e (noS1ctt11'-l

HhIH 110P1103) ewe 6011bllie orpaHl1'-IMBaeT 

spaweH11e, C.LlBl1raH nOHCHM'-IHbie cpaceTKl1 

11pyr K 11pyry. 

flo1106Hoe pacn0110)((eHMe 06ecne1rnBaeT 

CTporo wapH11pHoe .LlBl1)((eH11e B HJDKHett '-la

CTl1 cnl1Hbl (scnOMHl1Te, KaK 11811)((eTCSI 11e11b

cPl1H 11JIM renap11) lI.TISI nepe11a'-111 c1111b1 OT Hor 

K TY110Bl1lUY 6e3 ee pacce11B3Hl1.SI BO Bpawa

Te11bHOM .LlBIDKeHMM. 

.UocrnTO'-IHO HemK1111aHHO B 06nacn1 T 12 
Hanpas11eH11e cpaceTOK MeHHeTCH, nepexo11H 

113 carl1TTaJibHOH Il110CKOCTl1 B nJIOCKOCTb, 

6011ee 611113KYlO K cPPOHTaJibHOH, 111111 KOpo

HapHOH. f py1111Ha cnepe1111 11 OCTl1CTbie OT

pOCTKl1 C3aL111 cepbeJHO orpaHl1'-111BalOT crn-

6aH11e 11 pa3rn6aHMe, lIOCTYITHbie B rpy.LlHOM 

OT.LleJie Il03BOHO'-IHl1Ka, HO TaKaSI ct>opMa ct>a

ceTOK 11onycKaeT 3Ha'-111Te11bHOe spawaTe11b

Hoe 11sIDKeH11e sttyrp11 pe6epttotl KopJ11Hb1. 

::-T---==~ BepxH11i1 cycraBHOi1 OTPOCTOK 
11 qiacerKa 

P111c. 8.5. HmKe T12 noRCH/114Hble cpaceTK/11 pacnonoJKeHbl npRMO a car111rranbHOiit nnocKocr111, no3aonRR BbmonHRTb 
ace AB/llJKeHlllR, KPOMe apa~eH/llR. 8bJWe T12 OH/11 pacnonoJKeHbl 6n111JKe K cppoHTanbHOiit nnOCKOCT/11, n03BOflRR apa~eH111e 
111 60KOBb1e HaKnOHbl, HO orpaH1114111BaR cr1116aH111e 111 pa3r1116aH111e. 



3Ta KopoHapHaH opweHTaUHH nocTeneHHO 

HaKJIOHHeTCH K ropH30HTaJIH, no Mepe Toro, 

KaK MhI npo.uawraeMcH aaepx no rpy.uHo

MY orneJiy noJBOHO'-IHHKa, TaKMM o6pa3oM, 

K MOMeHTy, Koma Mbl .UOCTHraeM rnei1Horo 

OT.UeJia, nJIOCKOCTb <t>aceTOK npH6JIH)l(aeTCH 

K nonepe1rnoi1, HJIH ropH30HTaJibHOW. 3TOT 

npouecc 3aaepwaeTCH K MOMeHTy, Koma MhI 

.uocTwraeM arnaHTo-oceaoro (A-0) 11 arnaH

T0-3aTbIJIOIJHoro (A-3) cyCTaBOB HaBepxy, 

o6a 113 KOTOpbIX npaKTH'-leCKH HaXO.UHTCH 

B ropH30HTaJibHoi1 nJIOCKOCTH. TaKHM o6pa-

30M, 3TH rnettHbie <t>aceTKM no3BOJI5IIOT ace 

BM.uhI .UBH)l(eHHH - cr116att11e, pa3rn6aH11e, 

60KOBbie HaKJIOHbl H poTaUHIO, o6ecne'-IHBaH 

ttawy fOJIOBY C ee TeJiepeuenTopaMH MaKCH

MaJibHOW nO.UBM)l(HOCTblO. 

TaKMM o6pa30M, MbI BMHHM nporpecc1110 yrna 

HaKJIOHa <t>aceTO'-IHbIX cycTaBOB - OT KOCOfO 

B caMOM HH3Y LIO carHTTaJibHOro, <l>POHTaJib

HOfO H HaKJIOHHOfO K ropH30HTaJibHOMY no 

Mepe npo.uamKeHHH BBepx no n03BOHOIJHHKY. 

B TO apeMH KaK nepe.UHHH 11acTb no3BOHOIJ

HHKa noTeHUHaJibHO nOJIHOCTblO no.uBmKHa, 

3a.UHHH 1-IaCTb n03BOHOIJHHKa orpaHH'-IHBaeT 

11, TaKMM o6pa30M, HanpaBJIHeT LIBM)l(eHHe. 

06pawaHCb K 6oJiee KpynHhlM OTpOCTKaM, 

o6ecne'-IHBalOWHM onopbl LIJIH n03BOHO'-IHbIX 

Mbllllll, Mbl BM,UHM cepHIO OCTHCTbIX OTpOCT

KOB, npOXO.UHlllHX B.UOJib cnHHbl' H cepHIO 

nonepe'!HblX OTPOCTKOB, pacnoJIO)l(eHHbIX 

B.UOJib Hee cJieBa 11 cnpaaa. Ottw coe.uwHeHhI 

CBH3KaMH B.UOJib H Me)l(lly caMHMH OTpOCT

KaMH: Me)l(nonepe11HbIMH, Me)l(OCTl1CTbIMH 

H Ha.UOCTHCTblMH. 

Tpw ocHOBHhie o.uHocerMeHTHhie MhilllllhI 

nepeceKalOT 3TH OTpOCTKM: 

I) Me)l(nonepe'!Hhie MhIWUhI, nepe.ua10w11e 

naTTepH OT O.UHOfO nonepe'-IHOfO OTpOCT

Ka .upyroMy; 3TH Mbllllllbl C03.UalOT 60-

KOBOe cr116aH11e npw KOHUeHTp1111eCKOM 

HanpH)l(eHHH 11 npe.uornpawa10T ero npw 

3KCUeHTpH<ieCKOM HanpH)l(eHHH; 

no3BOHO'iHl1K 

2) Me)l(OCTHCTbie Mbllllllhl, npOXOll5llllHe OT 

O.UHOro OCTHCTOro OTpOCTKa K .upyroMy, 

CBO.UHWHe OCTHCTbie OTpOCTKH BMeCTe 

npH pa3r116aHHH noJBOHOIJHHKa HJIH pac

CJia6JIHIOWHeCH, '-IT06hl n03BOJIHTb no3BO

HO'-IHHKY COrHyThCH; 

3) poTaTOpbl, KOTOpbie MHYT BHH3 H Hap~ 
OT OCTHCTOro OTpOCTKa O.UHOro n03BOHKa 

K nonepeIJHOMY OTpOCTKY .upyroro n03BOH

Ka, pacnOJIO)l(eHHOfO HIDKe; 3TH Mbllllllbl 

C03.UalOT BpaweH11e 11 ynpaBJIHIOT HM. 

3TO caMbie rny60K11e H caMbie KOpOTKMe 

MhilllllhI no3BOHO'-IHHKa. KaK MhilllllhI, ottw 

He HaCTOJibKO CMJibHbie, HO np11 3TOM 6oraThl 

Mblllle'!HbIMl1 BepeTeHaMH H HeBpOJIOrH'--teCKH 

onpe.ueJIHIOT TOHYC H xapaKTep .uei1CTBH51 60-

Jiee KPYTJHhIX 11 MOWHhIX MhilllU, pacnoJIO)l(eH

HhIX noaepXHOCTHee. nocJie.UHHe B OCHOBHOM 

cJie.UyIOT TOMY )l(e wa6JioHy, 1no 11 caMH rny-

6oKMe Mbllllllhl, HO npH 3TOM KpynHbie no

BepXHOCTHhie MhIWUhI nepeceKaIOT 6oJihrnee 

KOJIHIJeCTBO n03BOHO'-IHbIX cerMeHTOB. 

3TH rny6oqat{rn11e OLIHOcerMeHTHbie Mbllllllbl 

HBJIHIOTCH '-laCTblO rny6oKoro CJIOH n03BOHO'-l

HbIX Mbllllll, KOTOpbie BMeCTe Ha3hIBalOT no

nepe1IHO-OCTl1CTOW MbllllUeM. 3TOT TepMHH 

onHCbIBaeT Te Mbllllllhl, KOTOpbie orpaHHIJe

Hbl BepeBK006pa3HOW Bblpe3KOW Mbllllllhl, 

3anOJIHHIOWei1 nJiaCTHH1IaTYIO BbieMKY Me)l(

.uy nonepe'!HbIMH H OCTHCTbIMH OTpOCTKaMH 

no o6e CTopoHhI scero no3BOHO'-IHHKa. C10.ua 

OTHOCHTCH TPH rpynnhI Mbllllll, onwcaHHhie 

Bhirne, a TaK)l(e LIJIHHHhie Mhtlllllht-BpawaTe

JIH, KOTOpbie aHaJIOrHIJHbIM o6pa30M npoxo

LIHT OT OCTHCTOfO OTpOCTKa BHH3 H Hap~ 

K nonepe'-IHOMY OTpOCTKy, HO noKpbIBalOT 

.uaa cerMeHTa BMeCTO O.UHOfO. 

.llJIHHHbIM H KOPOTKHM MbllllUaM-Bpawa

TeJIHM noMoralOT HenpaBMJibHO Ha3BaHHhie 

Mbllllllhl, nO.UHHMalOWHe pe6pa, KOTOpbie 

H.UYT B TOM )l(e HanpaBJieHHH, BHH3 H Hap~, 

OT nonepe'!HbIX OTpOCTKOB K npOKCHMaJlb

HOW cTopoHe pe6pa. Hey.ua11Ho pacnoJIO)l(eH

Hhte LIJIH Toro, lJT06bI «nO.UHHMaTb pe6pa», 

KaK 3TO MOfJIO 6hI CJie.UOBaTb 113 JiaTHHCKOro 



<Pacl.j0anbHbtl1 pe1103 .D.f/R crpyKrypHoro 6anaHca 

nonyocn1craR Mb1w4a ronoeb1 

PeMeHHaR Mb1w4a ronoeb1 

Mb1w1.1a, noAH"1Mat0lllaR 
nonarKy ------:::==:=:::::::::;:::::;~~11\ 

ManaR poM6oei-1AHaR 
MblW4a -----'----:,..:=.;=?-~""'--'~1111" 

PeMeHHaR Mb1w4a wei-1 

6onbwaR poM6oei-1AHaR 
MblW4a 

,IJ.n"1HHeliiwaR Mb1W4a ------~-="''--'loOr-_;....-::i 

rpyAi-1 

noAB3AOWHO-pe6epHaR 
MblWLla rpyA"1 

Wi-1poyai1waR Mb1w4a ----------~---:---=----,------, ,,,,1 
Cn"1Hbl 

Mb1wub1, noAH"1Mat0Uli-1e pe6pa 

P111c. 8.6. CaMbte rny60K111e (111 CdMbte KOpOTK/lle) /113 Mb/Wl..l no3BOHO'/HK/lla noKa3b/Bd/OT narrepH, 3a KOTOpbtM cneAYIOT 

noKpbtBa10u.i111e 111x MblWl..lbt, BbtnpRMnR10U1111e no3BOHO'IH/llK. MbtWl..lbt, nOAH111Ma10u.i111e pe6pa, npaB/llflbHee 6btnO 6bt Ha3BaTb 

«narepanbHb/M/11 Bpau.iarenRM/11» /I/fl/II 'leM-TO nOA06HblM, T. K. OH/II HdMHOro dKT/llBHee noMora/OT MblWl..ldM-Bpau.iarenRM 

noaopa'l/l/BaTb no3BOHO'IHlllK, HeJKen111 Y'/dCTBYIOT B noAHRT/11/11 pe6ep np111 AbtXaH111111. MbtWl..lbt, BbtnpRMnR10u.i111e no3BOHO'IH/llK -

O'/eHb cpac1..1111anbHble MblWl..lbl c npe111Myu.ieCTBeHHO Me,QneHHO COKpau.ialOUj/llM/llCR Bb/HOCJl/l/Bb/M/11 BOflOKHdM/11, KOTOpbte 

pa6oTa/OT BeCb AeHb, 'IT06bt He AdTb HdM CBepHyrbCR B Kny6oK. Ha1116onee MeA/lldflbHblM/11 RBflRIOTCR OCT/llCTdR /II nonyoCT/llCTdR 

MblWl..lbl. 8 1..1eHTpe pacnonoJKeHa COBOKynHOCTb TPOCOB Afl/llHHeuweu MblWl..lbl. CHapyJK111, OKono yrna pe6ep, HdXOARTCR 

pacnonOJK/llBW/lleCR 6oK 0 6oK He6onbW/lle nonoCK/11 nOAB3AOWHO-pe6epHOU MblWl..lbl. 

HaJBaHIDI, 3TH Mhlllillhl noMOralOT Bpawa

TeJIHM coJ.uasaTh CKPY'rnBatt11e noJBOHOlf

HHKa H pe6ep .upyr K .upyry. c TOlfKH 3peHHH 

HX cPYHKUHH H nOJIO)l(eHHH, HX npaBHJlbHee 

6hIJIO 6bI HaJBaTb «nOMOralOlUHMH BpawaTe

JlHM». Cpe.u11 Mh1wu, no.uH11Maiowwx pe6pa, 

KaK Hy spawaTeJieH, eCTb KOpOTKHe Mhlllillhl, 

noKpbIBalOlUHe JlHWb O.UHH cerMeHT, H llJlHH

Hhie, n0Kphrnaiow11e .usa cerMeHTa. 

MttoropaJ.ueJihHhie MhIWUhI, no aHanor1111 

c spawaTeJIHMH , npOXO,UHT BHHJ H Hap~ OT 

OCTHCTOro OTpOCTKa O.UHOro noJBOHKa K no

nepelfHOMY OTpOCTKY noJBOHKOB, pacnOJIO

)l(eHHhIX TpeMH (KOpOTKaH) HJIH lfeTblpbMH 

(1lJIHHHaH) cerMeHTaMH noJBOHOlfHHKa HH)l(e. 

IlOJIYOCTHCTaH MhIWUa nOBTOpHeT aHaJIOfHlf

HhIH PHC)'HOK, HO OXBaThIBaH ~e nHTh HJIH 

weCTh noJBOHOlfHhIX cerMeHTOB. IlpH :noM, 

XOTH naTTepH TOT )l(e, 60JibWee KOJIHlfeCTBO 

OXBalfeHHhIX cerMeHTOB OJHaLJ:aeT, lfTO opH

eHTaUIDI 3THX 6oJiee llJlHHHhIX Mhlllill CTaHO

BHTCH ewe 6oJiee sepTHKaJihHOH, a .UeHCTBHe 

3THX Hap~hIX Mhlllill CTaHOBHTCH 6oJiee 

HanpaBJieHHhIM Ha paJrn6aH11e. ManeHhKHe 

Mhlllillhl, KaK CJie.uyeT 113 HX HaJBaHHH, 60Jih

we CBHJaHhI c spaweHHeM. MHoropaJ.ueJih

Hhie Mhllllllhl npOCTHpalOTCH npHMO K KpecT

UOBhIM cerMeHTaM nOJBOHOlfHHKa, npoxo.QH 

no.a rpy.uonOHCHHlfHOH H MOlUHOH KpeCTUO

BOH <t>acUIDIMH, lfT06bI Ha.ue)l(HO npHKpenHTh 

nonepelfHO-OCTHCTYIO MhIWUY K TaJy. 



Mb1wu.a, BbmpHMmnow.aH 

n03BOHO"IHlllK 

BHewH11e MbIWe'IHbie c11011 HBJIHIOTCH 6011ee 

,UJ111HHbIM npOHBJleH11eM Tex )((e naTTepHOB. 

Ec1111 paccMaTp11BaTb Mbrwuy, BbmpHMJIHIO

lllYIO no3BOHO'-IHl1K OT Me.U11aJlbHOH K JlaTe

paJibHOM CTOPOHe, OCTl1CTble MblWUbl (a TaK

)((e no11yocn1cTb1e MhillIUhI B llJee - 06 3TOM 

110fOBOp11M n03)((e) CTHfl1BalOT OCTl1CTbie 

OTpOCTK11 BMeCTe Ha nporn)((eHJ.rn MHOrHX 

cerMeHTOB. 3Ty He60JibllJYIO MblllIUY - He 

6011ee O.UHOfO-.UByx caHTl1MeTpOB B llI11p11HY 

B CBOett Ha116011ee BbinYKJlOH '-laCTl1 - MO)((

HO o6ttap)')((l1Tb JlaTepaJibHO no OTHOllJeHl1IO 

K OCTl1CTbIM OTpOCTKaM . JlerKO HamynaB 

ee B 0611aCTl1 TS 111111 no6J11130CTl1 , MO)((HO 

npoc11e110BaTh no ttel1 ssepx 11 BHH3 Ha He

CKOJlhKO .UIOHMOB B Jll060M HanpaBJleHl111, 

norpy)((aHCb CKB03b nOKpbIBalOIUHe ee CBep

xy MblllIUbl nJie'-la B TKaHH, pacnOJlO)((eHHhie 

pH.UOM C OCTHCTbIMH OTpOCTKaMH. 

KoMTIJleKc .IT.JIHHHettllIHX MhillIU, B03MO)((HO, 

HBJ151eTCH HallJett Ha116011ee TpY110Jll06HBOH 

rpynnoi1 MblllIU, 11 ero '-laCTO MO)((HO o6ttapy

)((l1Tb B BH.ue Ha6opa JierKO npOIUynblBaeMbIX 

«TpOCOB», npOXO.llHIUHX napaJ1JleJlbHO no3BO

HO'-IHHKY, np11MepHO B nHTH caHTHMeTpax (.uBa 

no3BOHOYHllTK 

lllOHMa) C Ka)((.QOH CTOpOHbl OT OCTl1CTblX OT

pOCTKOB. Y:eM 6011ee «CJ1l1IlllIHeCH» 3Tl1 TpOCbI, 

TeM Mettee .umt><t>epeHUHPOBaHbl 11Bl1)((eHl151 

no3BOHO'-IHHKa. Xorn 3Tl1 MbillIUbI oTpa)((alOT 

naTTepH OT nonepe'-IHbIX K OCTHCTbIM OTpOCT

KaM n03BOHO'-IHHKa, 60JihWee KOJlH'-leCTBO cer

MeHTOB, KOTOpble nepeceKaeT Ka)((.llblH nytIOK 

MblllIU, 11e11aeT J111Hl1IO HaTH)((eHHH npaKTWJe

CKH BepTHKaJlbHOM, TeM caMbIM IIO.UTBep)((.llaH, 

'-ITO 3TO HMeHHO MblllJUa, BbinpHMJIHIOUlaH no-

3BOHO'-IHl1K, a He pOTaTOpbl, HBJ15llOUll1eCH ee 

6011ee rny6oKHMH aHaJIOraM11 . 

CaMoi1 11aTepaJibHoi1 MhillIUei1 no3BOHO'-IHH

Ka HBJlHeTCH no.UB3110llIHO-pe6epHaH MblW

ua. Otta npoxo1111T OT 3a11ttero no.uB3.UOllIHO

ro rpe6HH ssepx no pe6paM, JiaTepaJibHO no 

OTHOWeHHIO K nonepe'-IHbIM OTpOCTKaM, HO 

Me.UHaJlbHO K pe6epHOMY yrny. 3Ta MbIWUa 

npO.UOJl)((aeT npHHUHn .ue.i1CTBl1H Me)((Jlone

pe'-IHbIX Mblllill, HO B .uaHHOM CJiy~rne coe.ru1-

HHeT .upyr c .upyroM pe6pa, a He nonepetJHhie 

OTpOCTKl1. 3Ty MblllIUy, 60JlbWe HCnOJlb3Y

eMylO np11 60KOBbIX HaKJlOHax, a TaIQKe np11 

pa3r116aHHH n03BOHO'IHHKa, o6bl'-IHO MO)((HO 

nO'-l)'BCTBOBaTb KaK COBOKYTIHOCTb He60Jib

Wl1X cyxO)((l1Jll1H, HaXO.UHWHXCH Me.UHaJlbHO 

no OTHOWeHHIO K pe6epHOMY yrny, HO JiaTe

paJibHO no OTHOllJeHHIO K KpynHhlM TpocaM 

noeepxHOCTHb1iii nnacr -
w1-1po4aiiiwasi Mb1w1.1a cn1-1Hbl 

rny60K1-1iii nnacr 3aAH"1X MblWLI -
MblWl.la, BblnpSIMflSllOl!.laSI no3BOH04H"1K 

3aAH"1iii 

nonepe4Hasi 
MblWl.la >K"1BOTa 

BHyTpeHHSISI KOCaSI 
MblWl.la 

BHeWHSISI KOCaSI 

cnoiii 

CpeA1-1HHb1iii 
cnoiii 

nepeAH"1iii 
cnoiii 

KeaApaTHasi 
MblWl.la 
nOSICH"11.1bl 
6onbwasi 
nOSICH"14HaSI 
MblWl.la 

Teno 
no3BOHKa 
L3 

P111c. 8. 7. MbtWl.jbt, BbtnpRMflR/Oll.lflle no3BOHO'IHfl1K, nonHOCTb/O noKpbtTbt o6ono'IKOU rpy,qonoRCHfll'IHOU ¢aCl.lfl1fl1, 

rpyAO-
noSICH"14HaSI 
<t>ac1.11-1si 

rny60K"1e 
naTepanbHb1e 
MblWl.lbl 

cno111 Koropou npoxo.QRT KaK noaepx, raK 111 rny6JKe Hfl1X. 3a,qH111e 3y6'laTbte MbtWl.jbt - oco6eHHO y,qepJK111Barenb MbtWl.4, 

BbtnpRMflR/011.jfllX n03BOHO'IHfl1K - HdXO,QRTCR B HapyJKHOM cnoe. /It BHyrpeHHfllU, #11 HapyJKHblU cno111 coe,Q#llHR/OTCR c MblWLjdMfll 
JK111aora. 3ra ¢ac1.4111R raKJKe nepe,qaer HanpRJKeH111e or ra3a K KOHTpnarepanbHbtM pe6paM 111 nne'ly, 111 Hao6opor. 



<Dac411anbHb1t1 pen113 ,D,J7R crpyKTypHoro 6anaHca 

MHHHeti:wHx MhIWU. H cttoaa, npowe acero 

HaurynaTh :ny MhIWUY B o6nacTH T8, a 3aTeM 

npOCJie.UHTb ee BbIWe HJIH HIDKe OT 3TOH TOlJ

KH. Hmr<e, B o6nacTH noHCHHUhI, 3Ta Mh1wua 

CMenmaaeTCH c .Q.JlHHHeti:WHMH MbIWUaMH. 

Ll,aHHbie MblllIUbl OKp)')l(eHhl pa3JIHlJHbIMH 

TOHKHMH CJIOHMH rpy.uonoHCHH'iHOH cpac

UHH. 3TO 11rpaeT Ba)l(HYJO pOJib B nepe.uaqe 

paBHOMepttoro HaTmKeHHH OT MblllIU K no-

3BOHKaM HIDKHeti: tiaCTH 003BOHOtIHHKa H )((H

BOTY H KOHTpJiaTepaJibHO, OT O.UHOH CTOPOHbl 

pe6ep K npOTHBOOOJIO)((HOMY 6e.upy, qepe3 

cpe.UHHHYIO JIHHHIO OOHCHHtIHO-KpeCTUOBO

ro oT.uena. no.uo6HaH nepe.uaqa Harpy3KH no 

KOCOH MaJIO 3aBHCHT OT caMHX MbIWU, 11.uy

lllHX aepTHKaJibHO H BKJIIOtialOlUHX B ce6H 

MHO)((eCTBO aepTHKaJihHhIX cyxo)((HJIHti:. Ha 

caMOM .uene, B 3THX MbIWUaX co.uep)((HTCH 

TaK MHOfO cpaCUHH , 4TO OHM OOXO)((H Ha o6-

MOT04HYIO JieHTy, KOTopy10 MO)((HO ya11.ueTb 

B nO'iTOBOM ocpHce : )((eCTr<ylO, BOJIOKHHCTYIO 

11 o':leHb npo4HYIO. B Mhiwuax npeo6na.ua10T 

Me.u.neHHO COKpawa10w11ecH, BbIHOCJIHBbie 

MbIWe4Hhie BOJIOKHa, TaK KaK 3TH MblllIUbl 

.UOJI)((Hbl OCTaBaThCH CJierKa «BKJIIOtieHHbl

MH» Ha npOTH)((eHHH acero .UHH H nOJIOBHHbl 

H04H, 4T06bI Mbl He CBepHyJIHCb Ha nony. 

Weii1Hb11i1 no3BOHOK 

npeAn03BOH04Hblli1 cnoiil 
(rny6oKoii1) weii1Hoii1 cj>acu.1111 

An11HHaR Mb1wu.a we11 

Kpb1noe11AHasi ¢>acu.11si 

CoHHOe enaran11~e 

(B11cu.epanbHasi) ¢>acu.11si 
rpyA11H0-~11TOB11AHaff 

MblWU,a 

rpyA11HO-nOAbff3bl4HaR 
MblWU,a 

nnarn3Ma (noAKO>KHaR 
Mb1wu.a we11) 

Co aceMH BhIWeJie)((alUHMH nJiacTaMH MhIWU 

nJie'ia, y.uep)((HBaTeJIH 3a.uHeti: 3Y6'IaTOH MblllI

Ubl H rpy.uo-noHCHHlJHOH cpaCUHH, a TaK)((e 

c MOlllHblM KOMnJieKCOM rny6HHHOH cpaCUHH 

11 BHYTPHMhIWe4HhIX cyxo)((HJIHH 3TH CHJih

Hhie 11 nJIOTHbie MblllIUbl H)')KllalOTCH B He-

0.UHOKpaTHOM ne4eHHH. Pa6oTa co crr11ttoti:, 

on11cattHaH B 3TOH KHHre, a TaK)((e ee MHoro

tIHCJieHHhie aap11au1111 npe.uHa3HatieHbI MH 

MHOfOKpaTHOfO npHMeHeHHH, nocTeneHHO 

BOBJier<a10wero 6onee rny6oKHe cno11 3THX 

MblllIU H OTKpbIBalOWero HX <l>YHKUHOHaJib

HYJO OT3blBlJHBOCTb - H, KaK o603HatieHO 

BbIWe, B KOHe'iHOM CtieTe CMeHHIOlllerocH 

rrpHMeHeHHeM HH.uHBJ1.llYaJibHbIX CTpaTernti:, 

Bbipa6oTaHHbIX Ha OCHOBe IlaJibIIaUI-Ul H Ha-

6JIIO.UeHHH 3a .UBIDKeHHeM Ka)((.llOfO KOHKpeT

HOro KJIHeHTa. flo.uo6Hble CTpaTerHH BbIXO.UHT 

3a paMKH o6wero TeKCTa, HO Heo6XO.Ul1Mbl .Q.JlH 

nOBbIWeHHH 3cpcpeKTHBHOCTH Tex, KTO pa6o

TaeT c apTHCTaMH HJIH cnopTCMeHaMH. 

WeH 

Te MhIWetIHhie np11Hu11nb1 .ueti:cTBHH, KOTO

pb1e Mbl OOHCaJIH BbIWe, npttMeHHMbl H K wee. 

llleH , o.uHaKo, npe.ucTaBJIHeT co6oti: 6onee 

CJIO)((HbIH MexaHH3M, Tpe6ylOlUHH 60JibWeH 

rny60K11e weii111Hb1e MblWU.bl 
AB11rarenbHoro u.11n11HApa 

Tpaneu.11ee11AHaR Mb1wu.a 

MblWU,a, nOAH11MalO~aff 
nonarKy 
CpeAH11e 11 3aAH11e neCTHl14Hble 
MblWLl,bl 

Cn11HanbHbtli1 Hepe 

nepeAHRR neCTHl14HaR Mbtwu.a 

A11a¢>parManbHbtii1 Hepe 

Einy>KAa10~11ii1 Hepe 

,.,~F+!i---- 51peMHaR eeHa 

CoHHaR aprep11si 

rpyA11HO-Kfll04114HO
COCU,eB11AHaff MblWU.a 

n11~eBOA 

nonaro4Ho-noAbR3bt4Hasi 
Mbtwu.a 
L1111roe11AHasi >Kene3a 

Tpaxesi 

P111c. 8.8. <PaCL.jlllR we111 COCTOlllT 1113 Tpex LjlllfllllH.QpOB: BHeWHero LjlllfllllH.Qpa, OKpy>Ka101J4ero BCIO weio, BMe1J4al01J4ero B ce6R 

nepe.QH/llU «B/llCL.jepanbHb/U Lj/llfl/llH.Qp» /II 3a.QHlllU «.QB/llraTenbHb/U Lj/llfl/llH.Qp», OKpy>Kal01J4/llU weiitHb/e no3BOHK/ll 3a1J4/llTHblM 

/II CT/11Myn111py10LJ4/llM KOMnneKCOM. 



aKK}'PaTHOCTl1 np11 B3al1MO.UettCTBl111 c He60Jib

Wl1Ml1 MbIWUaMl1, pa3JIWIHbIMl1 B11CUepaJib

HbIMl1 Tpy6KaMl1, npOX01I.HlUl1Ml1 qepe3 Hee, 

11 JierKO np11cnoca6JI11Bal:OlUl1Ml1CH MaJieHbKl1-

Ml1 wettHbIMl1 noJBOHKaMl1. no3TOMy wee no

CBSilUeHa OT.UeJihHaSI ceKUHH, a COOTBeTCTB)'10-

lUl1e TeXH11Kl1.UOJDKHbl np11MeHHTbCH MflfKHMl1 

p)'KaMl1 11 C 60JibWOH OCTOpmKHOCTbl:O. 

AHaToM11'1ecK11 11 c TOlJKl1 3pett11S1 cTpaTer11ti 

Jie'lett11S1 we1:0 Jiyqwe acero paccMaTp11aaTb 

KaK Tp11 ¢>acu11aJibHbIX u11JI11tt.upa. Bttewtt11ti 

U11JI11H.UP BKJil:O'-IaeT B ce6SI 60JibWOH nJiaCT 

0Kp)l)l(a1:0m11x MhIWU. Ott TaIOKe BMemaeT 

B ce6SI .upyrne .usa U11JI11H.Upa: B11cuepaJibHbIH 

U11JI11H.UP cnepe.u11 11 .UBl1raTeJibHbIH U11JI11H.UP 

c3a1111. OcTopmKHO 3a)l(Ml1Te roprnttb 11 no

.us11ratiTe ee BJieBO 11 BnpaBO, lJT06bI YB11.UeTb, 

HaCKOJibKO JiefKO nepeMemaeTCH B11CUepaJib

Hbltt Ul1JI11H.UP BHYTPl1 TeJia . Teneph .uorn

Hl1Tecb .uo 3a.utteti lJacT11 we11 11 nonpo6ytiTe 

T3Kl1M )l(e o6pa30M no.UB11f3Tb .UBl1raTeJibHbIH 

U11JI11H.Up, 11 Bbl YB11.U11Te, HaCKOJibKO OH nJIOT

HblH 11 caMoperyJI11py1:0w11ticS1 B OTJil1lJl1e OT 

«naCCl1BHOfO» a11cuepaJibHOfO U11JI11H.Upa. 

Hawe 06cy)l(llett11e we11 nocBSilUeHo BHew

HeMy U11JI11H.UPY 11 CJIO)l(HOMY .UBl1raTeJib-

Coc4eeL-1AHbli:;\ OTPOCTOK 

PeMeHHasi Mb1w4a ----......_ 

fpyAL-1HO-KlllO'IWlHO

COC4eB"1AHaSl Mb1w4a ------

Mb1w4a, nOAHL-1Mat01!4asi ---...___ 

11onaTKY 

[ 

3aAHSlSl 

JleCTHL-IYHble CpeAHSlSl 
MblW4bl 

nepeAHSlSl 

no3BOHO'-IH/11K 

HOMY u11JI11tt.upy. MbIWUbI a11cuepaJibHOro 

Ul1JI11H.Upa, COCTOHlUero 113 nO.UbH3bllJHOH 

KOCT.11 11 KOMnJieKca CBH3aHHblX c Hett MbIWU 

no.a H3bIKOM, Mbl OCTaBl1Jil1 llJISI CJie.uy1:0mero 

TOMa 11Jil1 113)"1eHl1SI B KJiacce. 

BHeWHlllH '"'11111111HAP - Tpane'"'111ee111AHaS1 

Ill rpyAHHO-Klll0'4111'4HO-COC'"'eBlllAHaR 

MblW'"'bl 

Xorn Ka)l(llbltt MO)l(eT HattTl1 nJiaTl13MY B KO)l(e 

we11 ( «Bbipa)l(al:OlUaSI 11cnyr» MbIWUa, KOTO

paH BbI.UeJIHeT KO~ Me)l(lly no116opo11KOM 

11 rpy.UHOH KJieTKOH), nepBl1lJHbie npoTeKTO

pbl 11 .us11raTeJI11 we11 Jie)l(aT B .UByxCJIOHHOM 

noaepxttocTttoti ¢>acu1111 we11. HalJ11HaHCb 

OT OCTl1CTblX OTpOCTKOB 11 BbIHHOH CBSl3-

Kl1, Tpaneu.11eB.1111HaH MbIWU.a, crrpHT3HH3H 

B 3TOM ct>acu1111, o6opalJ.HBaeTCH BOKpyr 3a.!l

tteti '1acT11 we.11 . KoHe'IHO, Tpaneu11es.1111ttaH 

Mbiwua - 3TO npe)l(ll.e acero Mhiwua nIIe'la, 

KOTOpaH paccMaTp11aaeTCH Bf JiaBe 9 c TOlJKH 

3peH.HH ee OTHOWeH.HH K p)'Ke, HO OHa TaIOKe 

3am11maeT 11 noaopa'111aaeT we1:0 . 

HecMoTpH Ha TO, lJTO o6hilJHaH aHaToM11si: 11.e

JI.HT Tpaneu11es.1111H)'10 MbIWuy Ha Tp.11 ceKU.1111, 

Mbl pa3D.eJI.HM ee Ha lJeTbipe : CaMOtt BepxHeM 

--- PyKOSlTKa rpyAi.1Hb1 

Puc. 8.9. Tpy,quHO-Kfll0'1"1'1HO-COCL.jeB"1AHaR "1 rpane4ueau,qHaR Mb/WL.jbl Ha'IUHalOT CBOIO )1("13Hb KaK e,quHaR Mb/WL.ja -
"1X pa3,qenReT nocne,qy10LJ.4"1W poCT Knl0'1"1L.jbl . 3TO <PopMupyer Afl"1HHb/W TOHK"1W rpeyronbH"1K Me)l(.Qy H"1M"1, <Pac4uanbHOe OKHO, 
'1epe3 KOTopoe Mbl MO)l(eM npoHUKHyrb s ,qsurarenbHblW 4unuH,qp. /11Hor,qa rpane4uesu,qHaR Mb1w1.1a ,quc<PyHK4uoHanbHO 
3aMeHReT rpy.Q"1HO-Knl0'1"1'1HO-COCL.jeB"1AHYIO MblW4Y. 



<:Dac1..j111anbHb1iil pen1113 /J,flfl crpyKTypHoro 6anaHca 

ee '-laCTblO HBJUieTCH 3aTbIJIO'-IHO-KJII0'-111'-IHaH 

'-laCTb, npoxo1rnwaH OT 3a.utte-Me.u11aJibHOH 

CTOpOHbl 3aTbIJIKa BHl13 11 Bnepe.u K JiaTepaJib

HOH TpeT11 KJII0'-111UbI. CJie.rry10waH '-laCTb Tpa

nemm - rneHHO-aKpOMl1aJibHblH Y'laCTOK -

npoxomn OT weHHblX OCTl1CTbIX OTpOCTKOB 

no BblHHOH CBH3Ke BHl13 11 Hap}')KY K KOfflHIKY 

11onaTKH. 06e 3TH '-laCTH HBJIHIOTCH KOHTpJia

TepaJibHblMM pornTopaMM (KaK rpy.llMHO

KJIIOlJM''.JHO-COCUeBl1.llHaH MblllIUa) fOJlOBbl Ha 

nJie'-lax, a TaIOKe no.uH11Ma10T nJie'-lo. 11ttoma, 

0.llHaKO, 11X cPYHKUl151 pa6orneT B llPYTOM Ha

npaBJleHJ111(Mbl6bI Ha3BaJIJ13TO.lll1CcPYHKUl1-

ei1), Koma nJie'-leBbie np11KpenJieH11H npee

pawa10TcH B 11CXO.llHYIO TOllKY, BOBJieKaH 3TY 

nJie'-leBylO MbIWUY B ypaBHOBern11BaH11e we11 

11 fOJlOBbl. 3rn Tl1nl1'-1Ha.H cPYHKUl10HaJibHaH 

orn116Ka BOBJieKaeT anneH.llHKYJIHpttoe nJie'-lo 

B 06ecnelJeH11e oceBOH CTa611JibHOCTJ1 roJIO

Bbl, C03.llaBaH npe.unocbIJIKl1 .llJIH MHOf0'-111-

CJieHHbIX TpaBM nJie'-la. 

r PY.lll1HO-KJ110t.nprno-cocuee11.uHaH MblllIUa 

noKpbrnaeT 60KOBYIO 11 nepe.UHIOIO '-laCTl1 

we11. Otta HBJIHeTCH KOHTpJiaTepaJibHbIM apa

waTeJieM roJIOBbl, HO '-laCTO .ueHCTByeT B Ka

'-leCTBe nocTypaJibHOH Mblllillbl, KOTopaH np11 

.lll1CcPYHKU1111 noMoraeT THHYTb roJIOBY BHl13 

11 Bnepe.u. 11 rpy.lll1HO-KJII0'-111'-IHO-COCUeBl1.ll

HaH, 11 Tpaneu11eBl1.llHaH MbillIUbI 3aKJIIO'-leHbI 

B e.u11Hy10 <t>aCU11aJibHYIO 060JIO'-IKY. nolJTl1 

y Bcex JIIO.lleH 3TY <t>acu1110 CJie.uyeT .llBl1faTb 

BBepx 11 Ha3a.ll, '-IT06bI npOTl1BOCTOHTb BbITH

)l(eHl1IO BHl13 11 Bnepe.u. 

y 3apO.llblllia 3Tl1 .llBe Mblllillbl, no CyTl1, HBJUl

IOTCH O.llHOH MbIWUeti, KOTOpa.H 3aTeM pa3.ueAA

eTCH Ha .use no Mepe poem KJII0'-111UbI. HIDKH11e 

np11KpenJieHJ15I .llBYTJiaBOH rpy.u11HO-KJIIOlJl1lJ

HO-COCUeB11.llHOH Mbllllllbl - 3TO JierKO naJib

n11pyeMM roJIOBKa, 11.llywaH K rpy.u11He, 11 60-

Jiee w11poKaH 11 6011ee JiaTepaJibHM roJIOBKa, 

11.llywaH K Me.llHaJibHOH rpeTl1 KJIIOlJl1Ubl. 

TaK11M o6pa3oM, nepe.utt11i1 Kpai1 Tpaneu11-

ea11.uHoti Mblllillbl 11 3a.llHl1H Kpai1 rpy.lll1HO

KJII0'-111'-IHO-COCUeBl1.llHOH Mblllillbl OT.lleJieHbl 

CHl13Y cpe.uHei1 TpeTblO KJII0'-111UbI. Ceepxy, 

B JiaTepaJibHOH 3aTblJIO'-IHOH 11 3a.UHeH Bl1CO'-I-

HOH KOCTHX, .llBe Mblllillbl TeCHO np11Jiera10T 

.upyr K .upyry, 11 11X <t>acu1111 CMew11Ba10TCH 

.upyr c .upyroM (a TaIOKe no.utt11Ma10TCH Ha '-le

pen, '-IT06bI COe.lll1Hl1TbCH c 3n11KpaHl1aJibHOH 

<t>acu11eti). ll.rIHHHbIH TOHK11M HaKJIOHeHHblH 

TpeyroJibHl1K, KOTOpbIH 06pa3yeTCH Me)l(.lIY 

Hl1Ml1, HBJIHeTCH «OKOWKOM» K JieCTH.11'-IHblM 

11 .upyrnM MbIWUaM .llB.11raTeJibHOro U11J111H

.llPa, HaXO.llHUUIMCH 6oJiee rny60KO no OTHO

rneHl1IO K 3TOMY OKp}')l(aIOweMy nooepxHOCT

HOMY pyKaBy. 

Ae1.uaTenbHb11ii u.1.1n1.1HAP 

lla11raTeJibHblM U11JI.11HllP COCTOl1T 113 np11Mep

HO Tp1rna.uuaT11 MblllIU, KOTOpbie B OCHOBHOM 

np11KpenJIHIOTCH K nonepe'-IHbIM OTpOCTKaM, 

BOKpyr CJIO)l(eHHOM 113 rneMHblX no3BOHKOB 

6arntt11. 11x MO)l(HO crpynn11poaaTb cJie.uy10-

w11M o6pa3oM: 

I) .llJ111HHhie MhIWUbI cnepe.u11; 

2) JieCTHH'-IHbie Mblllillhl 11 MhlllIUhI, TIO.llHI1-

M310W11e JIOnaTKY - c6oKY; 

3) peMeHHbie Mblllillbl, KOTOPbie OKp}')l(alOT 

BepXHIOIO lJaCTb MbIWU, BbinpHMJIHIOWHX 

n03BOHOlJH11K, K KOTOpbIM Mbl o6paWaJII1Cb 

pattee. 

B cao10 O'-lepe.ub, .llJI.11HHbie MbIWUbI we11 

11 roJIOBbI 11.llyT BBepx no nepe.uHeti '-laCTl1 

we11. Koma ott11 yKopa'-111Ba10TCH, OHM cr116a-

10T welO, 11Jil1, '-ITO He Mettee B3)1(H0, OHM npe

.llOTBpawalOT nepepa3rn6att11e np11 3KcueHT

p11'-lecKOM ao3.ueticTa1111. TaK11M o6pa30M, 

3Tl1 Mblllillbl Heo6XO.lll1MO TOHl1311POBaTb 

B CJIY'lae nepepa3ornyToro wetittoro 113rn6a 

(weifttoro Jiop.uo3a, '-laCTO BCTpe'-la10wero

CH B CJIY'la.HX Bbl.llBHHyTOH Bnepe.u roJIOBbl), 

11JI11 Y.llJ111HHTb B CJIY'lae yMeHbWeHttoro 11JI11 

o6paTHOro 113rn6a (aoeHHaH weH). 

AKKYpaTHO ttati.u11Te 3Tl1 MbIWUbI, noJio

)l(HB KJI11eHTa Ha cn11Hy, a caM11 pacnoJIO)l(M

Tecb y 113roJIOBbH cToJia . On11pa.Hcb TaK11M 

o6pa30M, '-IT06bI B3Wl1 JIOKT11 6bIJ111 pacno

JIO)l(eHbl WHPOKO, a KOH'-IHKH naJibUeB Ha-



npaBJieHbI .upyr K .upyry, onycnne KOHYJ1KH 

naJibUeB Jia.LlOH51MH BHH3, no.u 3MHHH Kpal1: 

rpy.UHHO- KJIIOtIH'-IHO-COCUeBH.LlHOH MbllllUbl' 

H npHnO.LlHHMHTe ee HOrTeBOH CTOpOHOH 

naJibUeB. fJiy60KO no.u rpy.LlHHO-KJIIOtIHtI

HO-COCUeBH.LlHOH MbllllUeH Bbl noqyscTByeTe 

)l(eCTKHH MHOcpaCUHaJibHbIH KOpnyc .LlBHra

TeJibHOfO UHJIHH.Llpa, B '-:laCTHOCTH, JieCTHHtI

Hbie Mbllllllbl. Il03BOJlbTe KOHtIHKaM CBOHX 

naJibUeB npOCKOJib3HYTb B npocTpaHCTBO 

cnepe.uH JieCTHH'-IHbIX MbllllU, Me)l(.Lly .LlBH

raTeJibHbIM H BHCUepaJibHbIM UHJIHH.LlpaMH. 

TaKHM o6paJOM, Bbl ocTaBHTe B 6eJonactto

cTH Bee BHCuepaJibHble npo6JieMbl BHYTPH 

BHCUepaJibHOro UHJIHH.Upa. 0TCTynHTe, eCJIH 

KaKHe-JIH60 HJ BalllHX .uel1:CTBHH Bbl3bIBa

IOT CTHMYJI.SIUHIO nJietieBoro CnJieTeHH.SI HJIH 

eCJIH Balli KJIHeHT noKpacHeJI, KaK CBeKJia. 

EcJIH Bbl ocTaBHTe JIOKTH lllHpOKMMH H npo

CKOJibJHeTe '-leTKO Bnepe.u JieCTHHtIHbIX 

Mbllllll , Bbl CMO)l(eTe OlllYTHTb 6yropKM none

pe'-IHblX OTPOCTKOB no.u KOH'-IHKaMH naJibUeB 

no Mepe Toro, KaK Bbl aKKYJ)aTHO CKOJibJHTe 

BBepx H BHH3. Ll,JIHHHa.SI MbllllUa llleH (KOTO

pa.s:i: cnycKaeTC.SI BHHJ B fPY.LlHYIO KJieTey K ne-

no3BOH0'1HVIK 

pe.uttel1: '-laCTH T4) H MHHHaH MbllllUa roJIOBbl 

OKa~cH npHMO Me.LlHaJibHO OTHOCHTeJibHO 

3THX nonepe'-IHbIX OTpOCTKOB H 6yi<BaJibHO 

BbICKO'-laT HaBCTpe'-ly BalllHM naJibUaM npH 

Manel1:lllel1: npocb6e npHnO.LlHHTb roJioBy. He 

Ka)l(.LlblH KJIHeHT BnyCTHT Bae HaCTOJibKO rny-

60KO, HaCKOJlbKO pacnOJIO)l(eHbl 3TH Mbllll

Ubl. B CJIYtiae nOCTYPaJibHOro nepepaJrn6a

HH.SI pOJib BalllHX naJibUeB 3aKJIIOtiaeTCH JIHlllb 

B TOM, '-IT06br nOMO'-lb KJIHeHry o6Hap~Tb ero 

MHHHbie MbilllUbI H aKTHBHpoBaTb HX. EcJIH 

OHH yi<opotieHbl H llleH YMeHblllHJiaCb HJIH 

npHo6peJia o6paTHbIH HJrn6, Toma Bbl MO)l(eTe 

HCnOJib30BaTb KOHtIHKM CBOHX naJibUeB B Katie

CTBe HHCTpYMeHTa .LlJ1.SI HX YMHHeHH.SI. 

JlaTepaJibHO no OTHOllleHHIO K nonepeq

HblM OTpOCTKaM HaXO.LlHTC.SI «I06Ka» HJ Tpex 

JieCTHHtIHbIX MbllllU. IlJietieBoe cnJieTeHHe 

(H nJietieBaH apTepHH) BbIXO.LlHT Me)[(Ll)' nepe.u

HHMH H cpe.UHHMH JieCTHHtIHbIMH MbllllUa

MH, no3TOMY IlaJibilHPYHTe J.LleCb .ueJIHKaTHO 

H c OCTOpO)l(HOCTblO. JleCTHHtIHbie MbilllUbI 

o6ecnetIHBalOT HaH60Jihll1YIO JiaTepaJibHYIO 

no.Ll.Llep)l(ey lllee, H caMH no ce6e 3TH Mbtlllllbt 

)l(eCTKMe H otieHb cpacuHanhHbie . Hrnop11po-

,IJ,nl1HHaR MblWUa we11 

,IJ,n11HHaR MblWUa ronOBbl 

nepeAHRR neCTHl14HaR MblWUa 

CpeAHRR neCTHl14HaR Mb1wua 

3aAHRR neCTHl14Ha!I MblWUa 

Mb1w1.1a, nOAHl1Maio11.1aR nonaTKY 

PeMeHHaR Mb1wua we11 

noAB3AOWHO-pe6epHaR MblWl.la we11 

,D,n11HHeiilwaR Mb1wua we11 

.=..;...-- ,IJ,n11HHeiilwaR Mb1w1.1a ronoeb1 

~--- nonyocr11craR Mb1w1.1a ronoeb1 

nonyocr11craR Mb1w1.1a we11 

MHoropa3AellbHble MblWl.lbl 

Mb1WUb1-epa11.1aTen11 

P11c. 8.10. MHorne MblW4bl KOHKYP"'PYIOT 3a npocrpaHCTBO npu npV1KpenneHl1"1 (B OCHOBHOM) K nonepe'IHblM OTpocrKaM 
weUHblX n0380HKOB. Cpe,au HVIX: (1) AflVIHHaR Mb/W4a weu; (2) AflVIHHaR Mb/W4a ronOBbl; (3) nepe,aHRR neCTHl1'1HaR MblW4a 
(o6parnTe BHl1MaHV1e Ha JKeno6oK AflR nne'leBblX HepBOB no3a,QV1 3TOU MblW4bl); (4) cpe,aHRR necrHVll./HaR MblW4a; 
(5) Ja,aHRR necrHVl'IHaR Mb1w4a; (6) Mb1w4a, no,aHV1Ma10~aR nonarKy; (7) peMeHHaR Mb1w4a we11 (06opa411sa10~aRcR soKpyr); 
(8) nO,QB3,QOWHO-pe6epHaR MblW4a; (9) AflVIHHeuwaR MblW4a; (10) nonyocr11craR MblW4a; (11) MHOropa3,aenbHble MblW4bl; 
11, HaKOHe4, (12) MblW4b1-Bpa~aTenu 

-



CDaCLjV1anbHb1"1 penV13 /l.flR crpyKTypHom 6anaHca 

BaTb HX - He JIY'"fllIHH BapHaHT KaK c TO'-IKH 

3peHHSI BaWHX HaBblKOB, TaK H c TO'-IKH 3pe

HHSI o6Jiefl-IeHHSI .1IJISI sawero KJIHeHTa. 

4T06bl HaHTH nepe11HHe JieCTHH'-IHble MblllI

Ubl, CHOBa pacnOJIO)l(J1Te CBOH PYKH Ha 3311-

HeM Kpa10 rpy.llHHO-KJIIO'-IH'-IHO-COCUeBH.llHOH 

MblIIIIIhI, OKOJIO KJIIO'lHUbI. Cttosa npHno11-

HHMHTe rpy.llHHO-KJIIO'-IH'-IHO-COCUeBH.llHyIO 

MblllIUY HOrTeBOH CTOpOHOH na.TibUeB H npo

CKOJib3HHTe KOH'-IHKaMH na.TibUeB no11 KJilO

'-IH'-IHYlO fOJIOBKY. CTepe.llHSISI JieCTHH'-IHaSI 

MblUIUa npe11CTaBJISieT co6oiii nJIOTHYlO no

JlOCy WHPHHOH OKOJ10 nOJlyTOpa caHTHMe

TPOB (nOJl.lllOHMa) '-lyTb rny6)1(e KJIIO'-IH'-IHOH 

fOJIOBKH rpy.llHHO-KJilO'-llf\IHO-COCUeBH.llHOH 

MblWUbI. Otta aKTHBHpyeTCSI s .llb1xaHHH Ha 

<t>aJe B.llOXa HHorna Ha BCeM npOT.SDKeHHH .llbl

xaHHSI, HHOrna TOJlbKO 8 sepxHeiii '-laCTH .llbl

xaHHSI. 3rn MblWUa HJIH , 6011ee npaBHJlbHO 

CKa3aTb, MHo<t>acUHa.TlbHbIH KOMnJieKC co-

3.llaH, '-IT06bl THHyTb BBepx .llBa sepXHHX pe6pa 

npH .llhIXaHHH. K CO)l(aJieHHlO, co311asaeMoe 

elO nomrnrnsattwe pe6ep ssepx H ttaJa11 npH 

6oJiee <t>HKCHposaHHbIX pe6pax npeo6paJy

eTcSI 8 .llHC<i>YHKUHOHa.TlbHOe HHCXO.llSIUiee 

H HanpasJieHHOe Bnepe11 HaTIDKeHHe HIDKHHX 

weiiiHblX no3BOHKOB. 11cnOJib3yHTe npHeMbl, 

onwcaHHble 8 3TOH KHHre, '-IT06bI BOCCTaHO

BHTb npaBHJlbHyIO <PYHKUHOHa.TlbHOCTb HH)l(

Heiii '-laCTH WeH H sepXHHX pe6ep. 

Cpe11ttHe H33.llHHe11ecTHH'-IHb1e MbIWUbI -3To 

He nOJlHOCTblO OT.lleJibHble MblllIUbl, n03TOMY 

HX Jie'-laT BMeCTe. BMecTe OHH pa6oTalOT KaK 

«KB3.llpaTHaSI MblWUa» weH, npe.llOTBpamaSI 

H36bITO'-IHOe D.BH)l(eHHe fOJIOBbl H3 CTOPOHbl 

8 CTOpOtty H noMOraSI yn.ep)l(HBaTb fOJIOBY H 

rnaJa YCTOH'IHBblMH HM D.B~HMCSI TeJIOM. 

JleCTHH'-IHble MblllIUbl JaIUHIUalOT nJie'-leBylO 

HepBHO-COCY.llHCTYlO ceTb, H, TaKHM o6pa30M, 

<t>acullil 3THX Mb1wu TaIOKe npoHHKaeT s nJie

'-IO H MO)l(eT OKa3aTbCSI BOBJie'-leHHOH, Kor11a 

nJie'-IH HaXOD.SITCSI Ha pa3HblX ypoBHSIX. 

Bbl MO)l(eTe nerKo o6Hap~HTb cpeD.HlOlO 

JieCTHH'-IHYlO MblWUy: 3TO caMaSI JiaTepa.Tib

Ha.SI MblWUa D.BHraTeJibHOfO lll1JIHHD.Pa, 11 ee 

MO)l(HO noqyBCTBOBaTb KaK CaMYJO 3aMenzy10 

MbIIIIuy (rny6)1(e, '-leM rpyn.1rno-KJI10t.IH11HO

cocueBH.llHaH H TpaneuHeBHD.HaH MblllIUbl), 

Koma Bbl «6peH'-IHTe» c6oKy no wee, KaK Ha 

fHTape; OHa nOXO)l(a Ha OT'-leTJlHByIO H Bbl

nyKJiylO CTPYHY 3TOH rnrnpbI. 33.llHAA JieCT

HH'-IHaSI MblWUa HaXOD.HTCH n033.llH H npHMO 

MeD.HaJibHO no OTHOWeHHlO K cpen.Heiii JieCT-

f PYA11HO-Kfll04114HO-COCl.leB11AHaR 
. , _,.,_ ___ MblWl.la 

nepeAHRR neCTHl14HaR MblWl.la 

" +-- - CpeAHRR neCTHl14HaR Mb1w1.1a 

f pyAl1HO-Kfll04114HO-COCl.leB11AHaR ---=--=:--.::-~:----=-----:-r-l" f' 

Mb1w1.1a (rpyA11HHaR ronoeKa) 

fpyA11HO-Kfll04114HO-COCl.leB11AHaR 

Mb1w1.1a (Knl04114HaR ronoeKa) 

P11c. 8. 11 . )J.n11HHb1e MblWL.jbl, npoxop,R no nepep,Heiir 'lacr11 we11, p,omKHbl sosneKaTbCR s npep,orspa~eH11e ee nepepa3rn6aH11R, 
Ho Hy)l(IJ.alOTCR s ocso6o)l(IJ.eH1111, ecn11 weR 3acrpRna s cm6aH1111. Cpep,H11e 11 3ap,H11e neCTHl1'1Hbte MblWL.jbt op,HospeMeHHO 
orpaHl1'111BalOT 11 noMoralOT C03P,aTb P.Bl1)1(eH11e we11113 CTOpOHbl B cropoHy. nepeP,HRR neCTHl1'1HaR Mb/WL.ja 11rpaeT YH11KaflbHYIO 
ponb n1160 B nOP,HRTl111 sepXHl1X pe6ep np11 /J.blXaHl111, n1160, BMeCTO 3Toro, (np11 p,11ccpyHKL.j1111) B BblTRrMBaHl111 Hl1)1(Hl1X weiirHblX 
no3BOHKOB BHl13 11 snepep,. 



HH'!HOH MbIWUe, T3K '!TO, no11.cyttyB KOH'!HK 

naJibU3 n0331IH cpe11.Hei1 JieCTHH'!HOH MbIW

Ubl , Bbl K3K pa3 CTOll.UenHTe ee CTOMOIUHHuy, 

331IHIOIO JieCTHJ11.IH)'IO MbIWuy. 

Mb1wuy, no11.tt11Ma10wy10 JionaTKY, JierKo 

H3HTH cpa3y 33 3311Hei1 JieCTHJ11.IHOH MbIW

ueti. TioMeCTHTe TPH KOtttrnKa naJihUeB cpa-

3y 33 JieCTHJ11.IHbIMH MbIWU3MH, 11.0T51HHTeCb 

11.pyroii PYKOH 110 JIOnaTKH H rrpH11.ep)l(].183HTe 

ee ctt113y. Tionpoc11Te sawero KJIHettrn no11-

PeMeHHa11 Mb1w4a ronoeb1 - -

BepXH!l!I KOCa!I MblW4a ronOBbl 

H11>KH!l!I KOCa!I MblWUa ronOBbl 

JJ.n11HHe.:1wa11 Mb1w4a we11 

PeMeHHa11 Mb1w4a we11 ---~ 

MHoropa3AenbHble MblWL\bl 

(a) 

ronoeb1 

3aAH!l!I 6onbwa11 

noJBOHO'-IHlllK 

H51Tb JIOnaTKY, npOTHB conpOTHBJieHH51 sawetl: 

pYKJi, 11 Mh1wua, rro11.tt11Ma10wM JionaTKY, 

OKIDKeTCH y sac no11 naJihUaMH. TiocJie 3Toro 

MO)l(HO cJie11.osaTh no ttetl: no11 Tpaneu11eBH11.

HYIO MbIWuy, K sepw11tte JionaTKH, HJIH BBepx 

K nonepe'!HbIM OTpOCTK3M np51MO n0331IH Me

crn np11KpeI1J1eHH5I JieCTHH'!HbIX MbIWU. 

Tio331IH MbIWUhI, rro11.tt11Ma10wei1 JionaTKY, 

peMeHHbie MbIWUbl fOJIOBbl H we11 o6opa'!H

B3IOTC51 BOKpyr MbIWU n03BOHOlJHHKa, KO-

3aAH!l!I Mana11 np11Ma11 Mb1w4a 
ronoeb1 

3aAH!l!I 6onbwa11 npAMaA MblWUa 
ronoBbl 

~---~ 11/i'SL-- An11HHe.:iwa11 Mb1w4a ro11oeb1 

no3eoH04Ha11 apTep1111 

We.:1Hb1e Me>KOCTlllCTb1e MblW4b1 

MblW4a ronOBbl 

3aAH!l!I 6onbwa11 
np11Ma11 Mb1w4a ronoeb1 np11Ma11 Mb1w4a 

H11>KH!l!I KOCa!I MblW4a 
ronoeb1 

ronoeb1 H11>KH!l!I KOCa!I 

(6) 3aAH!l!I Mana11 np11Ma11 (e) Mb1w4a ronoBbl 

MblW4a ronOBbl 

P111c. 8. 12. Ha p111cyHKe (a) Mb/ Bll1All1M no1+3aTb/flOl./HYIO rpynny Mb/WI..( C3aA111 - Bll1A, npeACTasneHHbtlir BO scex yYe6Hll1Kax aHaTOMll1111. 

8111A no All1ar0Han111 Ha p111cyHKe (6) noKa3btBaer, KaK Mb/Wl..(bl paCXOARTCR B pa3Hb/X HanpasneHll1RX, C03AaBaR pa3Hbte MOMeHTbl 

spau.ieHll1R. Ha p111cyHKe (8) MOJKHO YB111AeTb, KaK 3aAHRR ManaR npRMaR Mb/Wl..(a ronOBbl 111 sepXHRR KOCaR Mb/Wl..(a ronOBbl HaTRHYTbl 

BHll13 111 snepeA K 3aTblflKY TaKll1M o6pa30M, l./TO np111TRr111sat0T 3aTbtnOK K ArnaHry - OTKnOHeH111e OT HOpMbl, l./aCTO 803Hll1Kat0u.iee 

np111 crpaxe, 6n1113opyKocr111111 a nocrrpasMaT111'lecK111x rnrya4111Rx. 



IJ>acl.jvianbHbti1 penviJ /J.f1R crpyKTypHoro 6anaHca 

rnpb1e MbI pa3611prum paHee (CM. CT}). 205). 
no.LIB3.LIOWHO-pe6epHaH MbIWUa .SlB.JUieTCH ca

MOH .JiaTepaJibHOH MbIWUeH, npOXOLUI K wee, 

HO He .LIOCTHrasi ro.110BbI . D..1nrnHeHlllaH MbIW

ua HMeeT CBH3b c '-lepenoM, npHKpeil.JlfillCb K 

cocueBH.LIHOMY OTJ)OCTJ<Y r.JI)'60KO no.LI rpy.LIH

HO-K.IIIO'-IJ.1'-IHO-cocueBH.LIHOH J.1 .LIBy6plOWHOH 

MblllllWMM. IlO.JIYOCTHCTyIO J.1 MHOropa3.Lie.Jib

HbJe Mblllillbl, coe.LIHHHIOWHeC.SI BMeCTe B sep

THKaJlbHblH TJ)OC, MO)l(HO no.LiuenHTb npHMep

HO B .LlByx c no.JIOBHHOH caHTHMeHTJ)ax ( 0.LlHOM 

lllOHMe) OT OCTHCTOro OTJ)OCTKa B cepe.LIHHe 

Ja.LIHeiii YaCTH weH. 3Ta OCHOBHaH onopa ro.110-

Bbl no.uaepraeTC.SI Harpy3Ke (3KCUeHTJ)HYeCKM) 

npH ocaHKe c Bbl.LlBHHYTOH Bnepe.u fO.IIOBOH. 

Ha caMoM rny6oKOM yposHe Haxo.u11T

csi rpynna He60.JibWHX, HO O'-leHb Ba)l(HblX 

MbIWU - no.LIJaTbI.JIOYHblX. K HHM OTHOC.SITC.SI 

33.LIHHH MaJiaH np.SIMaH MbIWUa fO.IIOBbl, aepx

HHH KOCa.SI MblWUa fO.IIOBbl M HH)l(H.Sl.SI KOCa.SI 

\1blWUa fO.IIOBbl. 11.ae .upyrHX MblWUbl, OT

HOCHWHeCH K 3TOH rpynne, - .JiaTepanbHYlO 

npHMYlO MbIWUY fO.IIOBbl H nepe.UHIOIO npsi

\1YIO MblWUY fO.IIOBbl - HaHTH J.1 .Jie'-IHTb .LlO

CTaTOY HO TPY.LIHO, no3TOMY MbI ocTaBHM HX 

paCCMOTpeHHe .Ll.IIH c.11e.uy10wero TOMa. 

3nt MbIWUbI o6pa3yIOT 3Be3.uy, pacno.JIO)l(eH

HYIO BOKpyr BblCTynaIOwero OCTHCTOro OT

POCTKa BTOporo weHHOro (ocesoro) n03BOH

Ka, KOTOpblH MO)l(HO .11erKO nOlJYBCTBOBaTb KaK 

nepBblH .LIOCTynHblH OCTHCTbIH OTJ)OCTOK no.a 

J3Tbl.11KOM, nocKO.IIbJ<Y y ArnaHTa npaKTHYeCKH 

HeT OCTHCTOro OTJ)OCTKa. Ec.1111 Bbl nOCTaBHTe 

60.11bw11e naJibUbI no.a 3aTbl.110K no o6e cTo

pOHbl OT 3TOfO OCTHCTOfO OTJ)OCTKa, paccrn

BHB OCTaJlbHble naJibllbl no CTOpoHaM fO.IIOBbl 

TaK, '-IT06bl OHa He .LlBiffaJiaCb, M nOKPYTHTe 

rna3aMJ.1 (He Ba)l(HO, OTKpbITblMM J.1.IIH 3aKpbl

TblMH) , Bbl nOlJYBCTByeTe H3MeHeHHe TOHyca 

3TJ.1X MbIWU no.LI CBOHMH 60.JiblllHMH naJibUa

\.tH. 3TJ.1 MbllllUbl HMelOT 60.JibWOe KO.IIH'-leCTBO 

\1bIWeYHbIX BepeTeH, H OHH KpenKO CBH3aHbl 

c sawHMH rnaJaMH. Koma aawtt rna3a .us11ra-

10TCH, 3TJ.1 Mbllllllbl «npHC.JIYlllHBalOTC.SI» K 3T0-

\1Y lJ.BH)l(eHHlO H COOTBeTCTByIOWMM o6pa30M 

nOlJ.CTJ)aHBalOT n03BOHOYHHK. 11MeHHO 3TOT 

\texaHJ.13M HCnO.Jib3yeT KOWKa, '-IT06bI npH3eM-

.IIHTbC.SI Ha see '-leTblpe .11anb1: OHa OYeHb 6blCTJ)O 

BbinpHM:rneT nOJBOHO'-IHMK OT llleH .LIO XBOCTa 

noc.11e roro, KaK o6Hap~saeT rnaJaMH H 

BHYTPeHHH\1 yxo\1 roptt30HTaJib. CoKpaweHHe 

3THX Mbllllll C031J.aer lJ.BH)l(eHMe 3aTbl.11Ka Bne

pfo no ArnaHly, BbIBOIDI arnaHT0-3aTbl.11011HhIH 

cyCTaB B nepepa3rn6am1e. flO.Ll06HOe BTHrnBa

HHe HB.II.SleTCH qacTOH peaKrrneti Ha CTJ)aX J.1 Ya

CTO o6Hap~saerrn y 6ecnoKOHHbIX nautteH

TOB. 0.LIHOCTOpOHHfill YKOPO'-leHHOCTb BepxHeiii 

KOCOH Mbllllllbl fO.IIOBbl C03.Liafa nOCTYPaJibHOe 

BpaweHHe Yepena OTHOCHTe.JibHO ArnaHTa -

apaweHHe, He no.Ll.Lla10weec.si .LI06poao.11bHOMY 

KOHTJ)O.IIIO. 0.LIHOCTOpOHHfill YKOP01IeHHOCTb 

HH)l(HeH KOCOH Mbllllllbl fO.IIOBbl BCTJ)etJaeTC.SI 

OYeHb YaCTO, TaK KaK OHa BCer.ua conpOBO)l(Jla

eT p0Tau1110 noJBOHO'-IHHKa, KOTOPYIO rrptt

XO.LIHTCH KOMneHCHPOB3Tb B arnaHTO-OCeBOM 

cycrnae, YTO Bbl3bIBaeT O.LIHOCTOpOHHee Ha

rrpIDKeHHe HH)l(HeH KOCOH Mbllllllbl fO.IIOBbl. 

lfro6bI HffHTH HH)l(HlOJO KOCyJO MbllllllY ro.110-

Bbl, nocTaBbTe KOH'-IHKH naJibUeB B «BbieMK)'» 

npHMO no3am1 11 KHl13Y OT cocueBHllHOro OT

pOCTKa, Me)l(Jly BepXHl1MJ.1 YaCTHMl1 rpy.LI11HO

K.IIJOYl11IHO-COCUeBH.LlHOH H TparreutteBH.LlHOH 

Mbllllll . npo.LIBHraHTeCb no HanpaB.JieHHJO 

K ueHTPY weH no.LI yrnoM npHMepHo B copoK 

llilTb rpa.uycoa, qepe3 peMeHHble 11 .11e)l(a

w11e no.LI HHMJ.1 MHOropa3.Lie.JibHbie MbIWUbl, 

K HH)l(HeH KOCOH MbIWUe fO.IIOBbl. no.110)1(1.ffe 

CBOJ.1 60.JibWl1e naJibUbl J.1.1111 .Jia.LIOHJ.1 Ha ro.110-

BY K.JIHeHTa H nonpocttTe ero noaepHyTb ro

.11osy CHaYana B O.LIHY CTOpOHy, a 3aTeM B .LIPY

rylO, rrpeo.uo.11esasi sawe conpoTHB.1IeH11e . Bbl 

TlOlJ)'BCTByeTe, KaK COKpawaeTCH Hl1)1(HHH 

KOCaH MbllllUa fO.IIOBbl c TOH CTOpOHbl, B KO

TOPYIO OH noaopaq11saeT ro.11osy. Bb1 TaK)l(e 

OWYTl1Te pa3H11UY (ec.1111 OHa eCTb, xorn 3TO 

BCTpeqaeTCH O'-leHb '-laCTO) B TOHyce J.1 n.JIOT

HOCTJ.1 TKaHJ.1 c Ka)l(JlOH CTOpOHbl. 

OcTanbHbie TPH MbIWUbI, 3a.LIHJOJO MaJIYfO 

11 3a.LIHJOJO 60.JiblllyIO npHMbie Mblllillbl ro.110-

Bbl, a TaK)l(e sepxHJOJO KOCyIO MbIWUY fO.IIOBbl 

MO)l(HO o6Hap~Tb rny6oKO ITO.LI 3aTbl.11KOM. 

CH.Ll.SI co cropoHbI ro.11oab1 K.JIHeHrn, .Jie)l(awero 

Ha cnHHe, rrpocKO.Jib3HHTe PYKaM11 no.LI Yepen 

TaK, YT06bJ Yepen OKa3aJICH KOMcPOPTHO no-



rp}')KeHHbIM B 113rH6 sawHX Jla.LlOHeti, a Ball111 

naJihUhI 6b1JI11 cBo6o.uHhIMl1 B ttanpaBJieH1111 

we11. Corn11Te naJihUhI, Hanpasmrn: wecTh 

KOH'IHKOS naJibUeS - OT )'Ka3aTeJibHOro .uo 6e-

3bIM5IHHOro naJihUa Ha KIDK.UOH pYJ<e ( OCTaSbTe 

Ml13HHUbl pa30fH)'TbIMH Ha CTOJie) - K HH3Y 

3aTbIJIKa. np11 npaSl1JlbHOM pacnOJIO)f(eHl1H 

BaWH 6e3hIM5IHHhie naJihUbl .UOJUKHbl nO'ffl1 

conp11KaCaThCH no ueHTPY, npHMO Ha BbIH

HOH CSH3Ke, a )'Ka3aTeJibHbie naJihUbl see ewe 

.UOJUKHbl 6hITb Ha 3a.LIHeti ':IaCTl1 3aTbIJIKa (He 

c60KY Ha cocueBtt.uHOM OTPOCTKe). Baw11 

KOH'-ll1Kl1 naJibUeS .UOJUKHbl 6hITb HanpaBJieHhl 

Ha3a.u, B Barny cTopoHy, a He B noToJioK. Ott11 

.UOJUKHbl OKa3aTbCH HaCTOJibKO rny60KO no.a 

3aTbIJIKOM, HaCKOJibKO saM :no y.uacTCH, KaK 

ecJI11 6b1 Bbl no.uuen11J111 3aTbIJIOK 11 nonrnyJI11 

no CTOJIY BBepx s CBOIO CTOpoHy. 

B TaKOM noJIO)f(ett1111 3a.LIHIDI 6011hwaH npHMaH 

MbIWUa rOJIOSbl OK~eTCH no.a KOH'-ll1KOM Ba

wero cpe.uHero nanhua (11 o6bNHo ee MO)f(HO 

nolfyscTBoBaTh KaK oT':Iern11ByIO CTPYHY 11J111 

6YTOPOK, ecmi: noBO.U11Tb naJibUeM snepe.u

Ha3a.u B.UOJib HH.)f(HeH noBepXHOCTl1 3aTbIJIKa). 

Ll.PYTl1e .use Mblll1Uhl, 3a.LIHIOIO Ma.JlyIO npHMyIO 

MbIWuy fOJIOSbl 11 sepXHIOIO KOCyIO Mbllliuy 

fOJIOSbl, Ha'-l11HaIOUil1eCH rny6oKO 11 11HYllil1e 

SHl13 11 Bnepe.u OT 3TOro MeCTa - 06bI':IHO 

HeJib3H TaK OTlfeTJil1BO nolfysCTBOBaTh. 0.uHa

KO, ec1111 cpe.UH11H naneu HaXO.UHTCH Ha 3a.LIHeti 

60Jibll10H npHMOH MbIWUe roJIOBbl, TO .UPYTl1e 

.UBa KOH':IHKa naJibUeB asTOMaTHlfeCKH OKa

)(()'TCH pacnOJIO)f(eHHbIMH npaBl1JlbHO. 

CJIO)f(HO nepeoueHHTb TOT 3<P<t>eKT, KOTOpbIH 

ocso6o)f(HeH11e 3THX MbllliU MO)f(eT OKa3aTb Ha 

.UBIDKemte scero n03BOHO':IHl1Ka, OCB060)f(He

HHe KpeCTua, YMeHbWett11e roJIOSHhIX 6011eti, 

YJIYlfllieHHe 3peHllil, KOppeKUHIO nOJIO)f(eHllil 

BblHBl1H)'TOH snepe.u fOJIOBbl, Ha OCJia6JieHHe 

peaKUHH CTpaxa H BOCCTaHOBJieHHe npe)f(HeH 

nO.USH.)f(HOCTH roJIOSbl 11 weH. 3TH Mblll1Ubl 

HBJIHIOTCH <l>YHKU110HaJibHblM ueHTPaJihHbIM 

3JieMeHTOM noBepXHOCTHOH 3a.uHeH J111Hl111 

11 cpe.uoTo':I11eM MeTo.ua A.rleKcaHHepa. 

ApMaTypa no3BOHO':IHl1Ka nJiaBaeT B 3TOM 

Mope 60Jibll111X 11 MaJiblX KOMilOHeHTOB M5IfKl1X 

no3BOHO'-IHl1K 

TKaHeti. CJIO)f(HOCTh no3BOHO':IHl1Ka Tpe6yeT 

ys~eHllil, 3a60Tbl 11 MHOrH.X JieT BHl1MaTeJih

HOro 113YlfeHllil, HO Mbl He .UOJUKHbl 60HTbCH 

pa60TaTb c MHfKl1Ml1 TKaHHMl1, B03.UeHCTByIO

Ull1Ml1 Ha Il03BOHO':IHHK, TaK KaK HMeHHO c HX 

noMOlliblO Mbl MO)f(eM HaHT11 OCB060)f(HeH11e 

HJIH MHOrHX rny6oKH.X naTTepHOB. 

lfTeHMe Tena: no3BOHO"IHMK 

no3BOHO':IH11K npe.ucrnBJIHeT co6oti npeKpac

Hoe BOnJIOUieHHe 6HOJI0fHl{eCKOH 11H)f(eHe

pH11, OKp}')KeHHOH cep11eti no.u.uep)f(HSaIOUIHX 

TPOCOB, KOTOpbie Mbl Ha3bIBaeM Mblll1UaMl1 

(HO Ha CaMOM .ueJie 3TO MHO<t>acullil), no3SO

JlHIOllil1X .UBH.)f(eH11e B ll111pOKOM .u11ana30He. 

3To O.UHa 113 OCHOBHbIX npH'-ll1H, KOTOpaH: 

npHBO.U11T JIIO.Ueti K nopory HaUietl .UBepH. Ha

rnett ueJibIO H:BJIHeTCH noMOlfb BOCCTaHOBHTb 

ecTeCTBeHHbie, c6aJiaHc11posaHHhie 113fl16bI, 

YMeHhll111TbJII06bie HaKJIOHbl SCTOpOHbl 11, Ha

KOHeu, «pa3MOTaTb» spawettllil. Hawa pa6ora 

6y.ueT np011CXO.UHTb 11MeHHO B TaKOM nopH:HKe, 

{, 

Puc. 8.13. l.freHue "13rn6oa no3BOHO'IH"1Ka. Kor,qa Mbl 
CMOTplllM Ha Hawy MO,Qenb, Mb/ MO)l(eM B/11,QeTb Afl/llHHbl,;:, 
3a,QH/ll,;:, /113flll6 noRCH/111./Hb/X no3BOHKOB, npo,qon)l(alOLJ4/ll,;:,CR 
aaepx AO cpe,qHero/aepxHero rpy,qHoro or,qena. nepe,qHee 
CMeLJ4eH111e ronOBbl AOCT/llraeTCR AOCTaTO'IHO pe3K/llM 
nepe,qHuM HaKnOHOM aepxHero rpy,qHoro or,qena 
111 H/ll)l(Hero we,;:,Horo or,qena. 



<1Jacl.jvia!7bHbtl1 pe!7vi31J.!1R crpyKTypHoro 6a!7aHca 

Puc. 8. 14. 3Ta MO,aenb ,aeMOHCTpttpyeT noXOJKUU 3a.QHUU 
u3ru6 noRCHU4Hb/X no3BOHKOB, HO 3a HUM cne.ayer AftUHHb/U 
nepe.QHUU HdKnOH OT cpe.QHero rpy.QHOro AO HUJKHero 
weuHoro OT.Qenoa. 

Puc. 8. 15. Bu.a C3a,au noKa>KeT 6oKOBbte HaKnOHbt u u3ru6b1 
n0380H04HMKa. 3.aecb Mb/ BU.QMM u3ru6 cneaa B noRCHU4HOM 
OT.Qene, 4TO nocreneHHO KOMneHcupyeTCR u3ru6oM cnpaaa 
a aepxHeM rpy,aHOM oT,aene. 

Ha'-IJ1HaHCb c nepe.uHe-3a.IlHHX TKaHeH, 3aTeM 

nepexo.uH K 60KOBbIM H3fH6aM H HaKJIOHaM 

H , HaKOHeU, nepeKJIIO'·IaHCb Ha pOTaUHIO. CTo

CKOJibKY 3TO MO)l(eT 6b1Tb .UOCTaTO'-IHO Henpo

CTO, Mbl B3HJIH napy HCTOpHH 6oJie3HH, '-IT06bI 

paCCMOTpeTb 3TO Ha KOHKpeTHbIX npHMepax. 

Puc. 8. 16. 3TOT KpynHb/U nnaH noKa3blBaeT AOBOftbHO 
AftMHHb/U ff CMftbHb/U M3rtt6 n0380H04HUKa npu6nu3MTenbHO 
OT T12 .ao T3, nocne 4ero no3BOH04HuK u3ru6aeTrn 06pan-10 
aneao a HUJKHeu 4acru weu, 4To6i.1 coxpaHuTi. 6onee 
aepTuKanbHOe nono>KeHue ronoBbl. 

Puc. 8. 17. nocMoTpea Ha cnuHy Mo,aenu caepxy BHM3, Mb/ 
o6Hapy>KuM, 4TO B cpe.QHeM ff HUJKHeM rpy.QHOM OT.Qene 
pa3rtt6aTenu no3BOH04HuKa cnpaaa Haxo,aRTCR 4YTb no3a,au 
OTHOCMTenbHO Tex, KOTOpbte cneaa. Ecnu Toni.KO KnUeHT 
He Bl>tnOnHReT UCKnl04UTenbHO O.QHOCTOpOHHee ynpaJKHeHue 
unu ABM>KeHue, 3TO MOJKHO pac~eHMBaTi. KaK ,aocraT04Hl>IM 
UH.QUKaTop nonoJKeHuR no3BOH04HUKa, npu KOTOpOM 
nocreneHHaR poTa~uR no3BOHKOB 3acraanReT nonepe4Hb1e 
oTpocrKu cnpaaa (.anR .qaHHoro cnY4aR) TOnKaTi. pa3ru6aTenu 
Ha3a,a, KaK 3TO noKa3aHo Ha pucyHKe «6». 



TeXHll1Kll1 AJ'ISI no3BOH04Hll1Ka 

Mb1wu,a, BbmpRMnRiow,aR no3BOHO~H"K -
«6opo3Abl Ha cmtHe» 1 (n3J1) 

Kotte1rno, MbilllllbI, Bbmp51MJUIIOIUHe no3BO

HO'-IHHK, 6y.uyT 3a.UeHCTBOBaHbl BO BCex MHO

rolJHCJieHHbIX pa3JIH11HbIX nOJIO)l(eHH51X no-

3BOHO'-IHHKa 11 rpy.UHOH KJieTKl1, HOB nepBylO 

1 back stripes 

{, 

no3BOHO'IHll1K 

011epe.Ub Mbl XOTl1M yMeHbll111Tb .lll1C6aJiaHCbl 

H BOCCTaHOBHTb OOJIHYIO .llJIHHY 003BOH011-

Hl1Ka B car11TTaJibHOH OJIOCKOCTl1, lJT06bI 

pa6oTaTb c pa3JIH1IHOH cTenettblO cr116att11H 

H pa3rn6aHllil 11 c6aJiaHC11pOBaTb nepB1111Hbie 

H BTOPH11Hble H3rH6bI 003BOHOlJHHKa. 

Koma noJBOHOlJHHK crn6aeTc51, H paJrn6a

TeJI11 orpaHHlJeHbl <t>acU11aJibHO, B03Hl1KaeT 

Tett.ueHU1151 JiaTepaJibHOro OT.UaJieHl151 pa3-

P111c. 8. 18. nocaAlllB Kn111eHTa npae111n&H&1M o6pa3oM, nonpoc111Te ero Me,qneHHO cKpy'l111BaT&CR enepeA, no3BOHOK 3a no3BOHKOM, 
noKa Bbl HaTRrnBaeTe TKaH/11 MblWl.4bl, BbtnpRMflRIOLJieiir no3BOHO'IH/llK, BH/113. KaJKAOe nocneAyiouiee npomaJK/llBaH/lle MOJKeT 
npo/llCXOA/llTb 'IYTb my6JKe, pa6oTaR nocrynaTen&Ho c 6p10wKaM/ll pa3r1116aTeneiir. 



<t>acl.j/11anbHb1t1 pen/113 ,D,!7R crpyKTypHoro 6anaHca 

rn6aTeJleti OT OCTHCTblX OTpOCTKOB. 11 Hao-

6opoT, Kor.ua n03BOHOllHHK HaXO.LlHTCSI B OT

HOCHTeJlbHOM nocTypMbHOM pa3rn6aHHH, 

MHOcPaCUHSI pa3rn6aTeJleti llBmKeTCSI Me.LlH

aJlbHO B CTOpOHY OCTHCTbIX OTpOCTKOB. no

npo6ytiTe 3TO Ha ce6e, COrHYB rpy.LlHOH OT-

11eJ1 f103BOHOllHHKa, flOKa llHTaeTe, H 3aTeM 

pa30rHYBWHCb, llT06bI CHOBa BblflpSIMHTb

CSI. noY:yBCTByihe, KaK TKaHb Balliett CnHHbl 

pacwHpSieTCSI, Kor.ua Bbl cr116aeTeCb, H CTSlfH

BaeTCSI Me.LlHaJlbHO, Kor.ua Bbl pa3rn6aeTeCb. 

B TO BpeMSI KaK 11pyrne MHo<t>aCUHaJlbHbie 

3JleMeHTbl TaIOKe 6y11yT H}')KllaTbCSI B HCnpaB

JleHHH, f10J1e3HO, a HHOr.ua H 3<P<PeKTHBHO 

caMo no ce6e, BePHYTb TKaHH pa3rn6aTeJ1eti 

o6paTHO K HX 6oJiee ecTeCTBeHHOMY MeCTY 

OT.LlbIXa. 

lfro6bl nO.LlfOTOBHTb TKaHb H noMOllb c6a

JlaHCHpOBaTb nepe11HHH/3a.LlHHH <t>acuH

aJlbHbie CJlOH, HallHHTe c npOCTOH TeXHHKH 

«60p03.Llbl Ha CnHHe». noCMHTe KJlHeHTa Ha 

CKaMeHKY HJlH nO.LlXO.LlSllUHH CTYJl TaK, llT06bI 

6e11pa OKa3aJ111Cb CJlerKa Bblllle KOJleH (TOllHO 

He HH)l(e), a CTOnbI - npHMepHO Ha WHPHHe 

Ta3a tIYTb Bnepe1111 KOJleH. HaYtIMTe Bawero 

KJlHeHTa CKPYtIMBaTbCSI Bnepe11 npaBHJlbHbIM 

o6pa30M, no 0.LlHOMY n03BOHKY 3a pa3, TaK, 

llT06bI MaicyWKa ero fOJlOBbl llBHraJiaCb Hapy

~ H Bnepe11 3a KOJleHH, llT06bI OH He «CKJla

llblBaJlCSI» B o6JlaCTH )l(HBOTa. 

no3BOJ1bTe eMy BblflOJlHHTb 3TO OllHH HJlH 

.LlBa pa3a, noKa Bbl BblflOJlHSieTe BH3YaJibHYIO 

H nanbnaTOPHYIO oueHKY Jll06bIX orpaHMt.IeH

HbIX 30H n03BOHOllHHKa, B KOTOpbIX OCTH

CTble OTpOCTKH He paCXO.LlSITCSI 11pyr OT 11pyra. 

3aTeM noMeCTHTe cycTaBbl yKa3aTeJlbHOfO 

H 6e3blMSIHHOfO naJibUeB Ha ypoBeHb caMO

ro BepxHero rpy11ttoro no3BOHKa (He Ha11aB

JlHBatiTe Ha weHHble n03BOHKH) H no3BOJlbTe 

HM CKOJlb3HTb BHH3 no TKaHH c 06e11x CTOPOH 

no3BOHOllHHKa B COOTBeTCTBHH c .LlBH)l(eHH

eM KJIHeHTa. CYTb 3aKJ1IOt.IaeTCSI B pacKpbITHH 

TK3HH BOKpyr pa3rn6aTeJleti t.Iepe3 BbITSl)l(e

HHe rny60KOH <t>acuHH H no11roTOBKH TKa

HH K 6oJiee cneu11<t>11t.IecKoti pa6oTe. 3ToT 

npHeM MO)l(HO noBTOPHTb HeCKOJlbKO pa3, 

llT06bI nOJlYtIHTb xopOWHH 3cPcPeKT, «pa30-

rpeTb» TKaHH no3BOHOllHHKa H npOSICHHTb 

KaK caMOMY TepaneBTy, TaK H KJlHeHTy, r.ue 

HaXO.LlSITCSI npo6JleMHble TOllKH - o6JlaCTH 

3aCTOSI, rnnepTOHyca HJlH 60J1H. 

CJie11y10m11M 3TanoM nocJie pa3orpeBa 11 no11-

fOTOBKM TKaHH SIBJlSleTCSI pa60Ta C ee CMe

meHHeM. EcJIH oHa C.LlBHttyJlaCb JiaTepanbHO 

H3-3a CJlHlUKOM CHJlbHOfO cr116aHHS1 (HJIH ne

pe11Hero HaKJlOHa) n03BOHOllHMKa, CTSIHMTe 

ee Me.LlHaJlbHO. EcJlH Otta np11Kpe0J1eHa CJlHW

KOM Me.LlHaJlbHO, Tor.ua nocTapatiTeCb OTO

llBHHYTb ee OT OCTHCTbIX OTpOCTKOB. 8 CJ1Yt.Iae 

Petit.IeJl H}'")l(HO aepHYTb Me1111anbtto JlHWb 

P111c. 8.19. L(ro6b1noMO%111cnpaa111Tb Met1111anbHoe 111n111 
narepanbHOe CMe~eH111e pa3r1116arene,;:, 111 conyrcray10~111x 
l!IM TKaHeM, TKaHl!I MOJKHO BblTRrl!IBaTb Me,lll!laflbHO 
(p111cyHoK (a)) 111n111 narepanbHO (p111cyHK111 (6) 111 (a)). 

QJl:M 



sepxm1e rpyUHbie pa3rn6aTe1u1 (no)l(a.Jiytlcrn, 

o6paTHTe BHHMaHHe, 1-ITO D.JUI BH3Ya.JibHOH 51C

HOCTH TeXHHKa noKaJaHa Ha YPOBHe HH)l(e), 

a 3aTeM, H3-3a ee D.JIHHHOfO 3aLIHero H3fH6a 

(nepepa3rn6aHH51) , TKaHH OCTa.JibHbIX pa3rn-

6aTeJieH CJie.uyeT nepeMeCTHTb JiaTepa.JibHO, 

lJT06bI o6ecnelJHTb 3THM n03BOHKaM npo

CTpaHCTBO D.JI51 .UBH)l(eHH51 Ha3au. 

Mb1wu.a, BbmpRMllRIOW.aR 
n03BOHO"IHlllK, - HaKJlOHbl 
n03BOHO"IHlllKa{n3n) 

Korna noJBOHOlJHHK HaKnOH51eTc51 a O.UHY 

CTOpoHy, 3TO C03.UaeT yKopolJeHHOCTb Mbllli

Uhl, Bbinp51MJI51IOIUeH n03BOHOlJHHK co CTO

pOHbl HaKnoHa - nono6Ho TeTHBe c aorny

TOH CTOpOHbl JiyKa. KopOTKHe MHOQ>acUHH 

TeTHBbl MOryT 6bITb np111mHOH HaKnOHa HJIH 

MOfYT npoCTO conpoBO)l(HaTb ero B TO apeM51 , 

KaK npHlJHHa KpoeTC51 rne-TO B .upyroM Me

CTe . EcJIH MbI cttoaa nocMoTpHM Ha HaKnOHhI 

noJBOHOlJHHKa Hawttx MoneJietl Ha Pttc. 8.15 
H 8.16, Mbl YBHHHM, lJTO npaBbie pa3rn6aTeJIH 

Puc. 8.20. nocaAUB 1u111eHra Ha cKaMei1Ky, nonpornre ero 
HaKJJOHUTbCR anepeA, onupaRCb flOKTRMU B KOneHu, 
u 3aAei1crayure TKaHb c narepanbHOU cropoHbl 
no OTHOWeHUIO K yKopo'leHHOMY pa3r116arenio. 

noJBOHO'IH/llK 

B o6JiaCTH cpenHero rpynHoro OT.UeJia Kopoqe 

H 6oJiee y.ua.JieHbI OT noJBOHOtIHHKa. Torna 

pa3rn6aTeJIH CJieBa .UOJI)l(Hbl 6bITb D.JIHHHee 

H 6JIH)l(e K n03BOHOlJHHK)'. EcJIH Mbl XOTMM 

HCnpaBHTb 3TOT naTTepH , HaM H)')((HO H3-

MeHMTb <t>acUMa.JibHbie CB513H, noMeH51B 3TH 

cooTttoweHH51 . Mb1 neJiaeM 3TO, nepeMeIUa51 

JiaTepa.JibHYIO TKaHb Me.UHa.JibHO H 6oJiee Me

.UMa.JibHYIO TKaHb - JiaTepa.JibHO. 

Puc. 8.21. 3areM nonpornre KJJueHra HaKJJOHUTbCR 
B nporuaonono>KHYIO cropoHy, no Mepe roro, 
KaK Bbl HanpaanReTe TKaHb MeAuanbHO. 

Puc. 8.22. Omycrure u noaropure c Apyrou cropoHoi1 
n03BOHO'IHUKa, Ha 3TOT pa3 c MeAuanbHOU CTOpOHbl 
no OTHOWeHUIO K TKaHu MblW/.lbl, BbtnpRMflRIOUjeU no3BOHO'l
HUK, u npocruMynupyure MbtW/.lbt narepanbHO, KOrAa KJJUeHT 
CHOBa HaKJJOHReTCR B nporuaononO>KHYIO cropoHy. 



<1Jacl.j11anbHbti1 pen113 .D.JJR crpyKTypHoro 6anaHca 

3Ty Texm11cy TaJOKe MO)l(HO BbinOJIHHTb, KOr

.ua KJIHeHT Jie)l(HT Ha CTOJie Ha )l(HBOTe, BbITH

rnBaHCb BHH3 BllOJib TeJia PYKOH c BbinYKJIOti 

CTOpOHbI, no Mepe Toro, KaK Bbl pa6oTaeTe 

c TKaHbIO TaKHM )Ke o6pa30M, KaK on11ca

HO BbIWe. IlO.U06Hoe nOJIO)l(eHHe IlO.UXO.UHT 

llJIH nepBOHal.JaJibHOro pacKpbITHH TKaHH, HO 

HaHJiyqwaH HHTerpauHH HOBOro noJIO)l(eHHH 

H llBJrl.)l(eHHH npOH30ti.ueT npH pa6oTe Ha CKa

MetiKe; no3TOMY pa6oTy Ha cTone nyqwe Ja

BepwaTb HMeHHO pa60TOti Ha CKaMetiKe. 

P0Ta~11nt no3BOHO'"IHMKa 

KaK 6b1JI0 onHcaHo BbIWe, paJHbie ':laCTH no

JBOHO'-IHHKa B JaBHCHMOCTH OT CTpOeHHH no-

3BOHO'-IHbIX cycTaBOB HMeIOT OTJIH'-laIOWHeCH 

cnoco6HocTH K p0Tau1111. EcJIH Bbl xoTHTe 

npO.UBHHYTbCH llaJibWe B 3TOH noJie3HOti 06-

Jiacn1 pa60Tbl, BaM CJie.nyeT '-IHTaTb H H3Yl.JaTb 

ee 60Jiee rny60KO; B 6H6JIHOrpact>HH npHBO

.UHTCH MHO)l(eCTBO CCbIJIOK, JaCJI~HBaIOWHX 

BHHMaHHH. MbI .noJI)l(HbI noHCHHTb, '-!TO MbI 

He HcnpaBJIHeM H He BbinOJIHHeM MaHHny

JIHUHH c Il03BOHO'-IHHKOM no.no6HO cPH3HO

TepaneBTaM, OCTeonaTaM HJIH XHponpaKTH

KaM, a pa6oTaeM c HCilOJib30BaHHeM MHfKHX 

TKaHeti B Ka'-leCTBe 3JiaCTH'-IHbIX 3JieMeHTOB 

TeHcerpHTH no3BOHO'-IHHKa, '-IT06bI o6ner

'-IHTb KaK BHYTPHKOCTHbie OTHOWeHHH, TaK 

H BHYTPHKOCTHOe Hanpmt<:eHHe. 

Mb1 TaJOKe xoTHM yKaJaTb Ha To, - a Jao.nHo 

H HanoMHHTh caMHM ce6e - '-!TO Mbl '-IHTaeM 

TeJIO OTHOCHTeJibHO Hero caMoro, a He OTHO

CHTeJibHO ycTaHOBJieHHbIX KeM-TO KOHKpeT

HbIX npaBHJI MeXaHHKH Il03BOHO'-IHHKa. flo 

HaweMy onbITy, TeJIO Bcer.na OTJIH'-laeTCH OT 

3THX JaKOHOB, Bb1611paH cBoti co6cTBeHHbiti 

nyTb H HrHOPHPYH Te nocTyJiaTbl, KOTOpbIM 

OHO ll0Jl)l(H0 6bIJIO 6bI CJie.noBaTb. 0THOCH

TeCb K Ka)l(.llOMY noJBOHO'-IHHKY KaK K YHH

KaJibHOMy. Kor.na cywecTBeHHbie HaKJIOHbI 

H poTaUHH yxo.nHT H3 nOJBOHO'-IHHKa KJIH

eHTa, OH MO)l(eT nepe)l(HBaTb nepHO.Ubl .UHC

KOMcPOPTa B CilHHe HJIH r.ne-JIH60 ewe, H MO

)l(eT .na)l(e noKaJaTbCH, '-!TO Bee yxy.nwaeTcH, 

npe)l(.lle '-!eM cTaHeT BbirnH.neTb nyqwe. MeH

TopcTBO HJIH HHCTPYKUHH B KJiacce HBJIHIOT-

CH HeOTbeMJieMbIM aTpH6yTOM npH pa6oTe 

co 3Ha'-IHTeJibHblMH OTKJIOHeHHHMH noJBO

HO'-IHHKa. Ilpe.noCTaBJieHHe HHCTPYKUJUI no 

.UBH)l(eHHIO - caM MeTO.U HrpaeT MeHhwyIO 

pOJib, He)l(eJIH OilbIT Yl.JHTeJIH - MO)l(eT OKa

JaTbCH xopOWHM no.ucnopbeM llJIH KJIHeHTa 

npH HHTerpaUHH H3MeHeHHH, noJiyqeHHbIX 

B peJyJihTaTe Baweti MaHyaJihHOti Tepamrn, 

B CBOIO e)l(e.UHeBHYIO llBHraTeJibHyIO crroco6-

HOCTb. IlaTTepHbl Il03BOHO'-IHHKa B 3Ha'-IH

TeJibHOti CTeneHH no.nBep)l(eHbl HHepUHH, 

no3TOMY H caMa pa6orn, H nepeo6yqeHHe 

.UBH)l(eHID:I HBJIHIOTCH Ba)l(HbIMH COCTaBJIHIO

lllHMH peweHHH npo6JieMbl. 

T1 

T2 

T3 

T4 

TS 

T6 

T7 

TS 

T9 

no 
T11 

T12 

L1 

L2 

P11C. 8.23. Ecnu Mb/ CHOBa nocMOTPlllM csepxy BH/113 Ha cn111Hy 
MOJJ,enu, Mb/ YBlllJJ.lllM, 'ITO pora~/llR Ha'l/llHaercR npuMepHO 
Ha yposHe L2 u npop,omKaercR npuMepHo p,o T3, 
rp,e no3BOHO'IH/llK u pa3ru6arenu, noxo>Ke, repRIOT 
spaf..LleHue. l./ro6bt Bb1iirr111 /113 HeiirrpanbHOro nono>KeHuR 
u sepHyTbCR Ha3aJJ., no3BOHO'IH/llK p,on>KeH 6yp,er spaf..LlaTbCR 
s o6oux HanpasneHuRx. Ha pucyHKe (6) Mbt sup,uM, 
KaK spaf..LleHue p,ocruraer nu Ka B o6nacru TB, rp,e ocrucrb1iir 
orpoCTOK Hau6onee OTKnOHReTCR OT cpeP,/llHHOiir fl/llH/11/11, 
a 3areM Ka>KJJ.bliir nocnep,y/Of..Ll/lliir no3BOHOK Hap, HUM 
nocreneHHO B03Bpa/.LlaercR o6parHo K cpep,Heiir nuHuu. 



Pornum1 noJBOHO'-IHHKa 6ynyr ynep)f(J1BaTb

cH rny60KHMH MbIWUaMH n03BOHO'-IHHKa, 

nOCJTellHHM rny60KHM CJTOeM TKatteM: cnHHbl. 

3TH KOpOTK.He KOCbie MbIWUbl 6ynyr THHYfb 

OCTl1CTbie OTpOCTKH no HanpasJieHHIO K Oll

HOMY 113 nonepeYHbIX OTpOCTKOB no3BOHKa, 

pacnoJio.>Kettttoro HH)l(e, cTpeWicb nosepttyrb 

no3BOH0'-1Hl1K B npOTl1BOnOJIO.>KHY}O CTOpOtty. 

B CJiyYae MY.>KYHHbI BbIWe np11 ero nosopoTe 

Bnpaso Mb! MO.>KeM YBHlleTb ycl1JleHHe poTa

UHH (MO)l(eTe JTH Bbl 3aMeTl1Tb ee nptt 6oJiee 

60JibWOM l1 6oJiee O'-leBl11lHOM 60KOBOM Ha

KJIOHe?). Otta tta'-lttttaeTc.si: B sepxtteM no.si:c

HH'-IHOM n03BOHKe H llOCTHraeT CBoero n11Ka 

np11Meptto Ha ypostte T7 /T8, npe.>Klle YeM 

nocTeneHHO CKOppeKTHpOBaTbC.sI. 3TO 03Ha

'-laeT, '-ITO cerMeHTbl no3BOHO'-IHHKa pa3Bep

HYTbl Bnpaso Me.>Klly Ll/L2 H T7 /T8; HO 3a

TeM, nOCKOJlbK)' poTaUH51 11cnpaBJI5leT caMa 

ce6.si:, Otta llOJI)l(Ha npOHCXOllHTb o6paTHO 

s11eso Me.>Klly T7 /T8 11 T2/T3. 

T1 

T2 

T3 

T4 

no3BOHO'!Hl1K 

TaKttM o6pa3oM, '-IT06b1 11cnpaBttTb «HaTH

.>Kett11e TpOCOB» 3Toro MY.>KYHHbl, HaM HY.>KHO 

Ha'-laTb B031leHCTBHe HMeHHO c Toro ypoBH.sI, 

'-leTblpbM.sI cerMeHTaMH HH)l(e ypoBH.sI Ha'-laJia 

p0Tau1111. Mb1 TaK 11 cneJiaeM, tta'-IHtta.si: B03-

net1:cTBHe YeTbipbM.sI cerMeHTaMtt Htt)l(e 11 oc

so6o.>Klla51 TKaHb ssepx 11 no ttanpasJiett1110 

K o603Ha'-leHHOMY OCTHCTOMY OTpOCTK)'. 

Puc. B.25. CroR co cropOHbl yKopoYeHHblX MHoropa3,aenbHblX 
MblW4, norpy3uTe csou nanb4b1 s rny6oKue MblW4bl no3so
HOYH111Ka, ocyUJeCTBflRR BXOA Yepe3 nanbnupyeMyKJ Bb/eMKY 
Me)l(Ay OCTlllCTblM OTpOCTKOM Ill MblW4eii, BbtnpRMnRIOUjeM 
no3BOHO'IHUK. nonpocu Te KnueHTa nocraBUTb pyKy no,q 
nneYo c TOM JKe cropoHbl 111 HaAaanuaaTb s Hee, YT06b1 
nosopaYusaTb JTOT oT,aen B HanpasneHuu, npomsonono)KHOM 
p0Ta4111u no3BOHKDB. KorAa KnUeHT nosopaYusaeTCR, 
y,anuHRMTe MHoropa3,aenbHb1e Mb1w41>1, HanpasnRR TKaHu 
MeAuanbHO u aaepx u ,aeJ:rcrayR aKKyparHo, 
'IT06bl He HaAaBUTb Ha OCTlllCTb/M OTpOCTOK. 

TS 

YKopo'leHue 
MHoro- oT Tl AO T2 Mb1 6b1 noBTOpl1Jll1 nporna)f(J1Batt11e BBepx 

T6 

T7 

TS 

T9 

YKopoYeHue 
T10 

oTL2AO TB T11 

T12 

L1 

L2 

Puc. B.24. AnR HarnR,QHOCTVI MHoropa3AenbHbte MblW4bl 
6btnu npeACTasneHbl KaK OTAenbHbte cycraBHbte MblW4bl, 
YT06b1 npo,qeMoHcrpupoaaTb, KaK spa114aTenu no3BOHO'IHUKa 
yKopo'leHbl cneaa AD ypoHR TB, nocne 'lero apa114a1CJTCR 
s ApyryKJ cropoHy u, Ta KUM o6pa3oM, yKopo4eHbl 
c npoTusononoJKHOii cropoHbl. 

E cJIH npon OJT)l(HTb p accMOTpett11e 3TOM: 11cTo

p1111 6oJie3HH, OCTHCTbie OTpOCTKH L 1 CB513a

Hbl c nonepe'-IHb!Ml1 OTpOCTKa MH no3BOHKOB 

llBYM51 , TpeM51 H '-leTblpbM51 cerMeHTaMH HH.>Ke. 

K TO'-IKe, rne poTaUH.sI Ha'-IHHaeT 11cnpaBJI5!Tb 

caMa ce6.si: , 11, KaK MbI BHlleJIH pattee, 3TO 6y

ner TeM MecToM, rne no3BOHKH nosopaY11Ba-

10TcH B npyroM HanpaBJieHHH OTHOCHTeJibHO 

npyr npyra. B 3TOM np11Mepe Hawe cPHHaJib

ttoe nporna)l(HBatt11e D.JI.sI 11cnpas11ett11H npa

socropotttteM: pornu1111 nocr11rneT T7 c Jiesoti: 

CTOPOHbl. 3aTeM HaM CJienyeT nepeKJIIO'-IHTb

C51 Ha npyryio CTopotty KJil1eHTa, '-IT06bI llO

CTH'-lb T6, Ha'-laB YeTbipbM.sI cerMeHTaMH 

HH.>Ke D.JI.sI 11cnpasJiett11.si: KOMnettcaTopttoti: 

JieBOCTOpOHHeti: pOTaUHH (PHc. 8.26 a ,6). 

KaK H B CJiyYae c 6oKOBbIMH ttaKJiottaMH , 

3Ty pa6oTy MO.>KHO BbinOJIH51Tb, nocallHB 

KJIHeHTa Ha CKaMettK)': BC.sI TeXHHKa OCTaeT

C51 TaKOH )Ke. HcnOJib3Y51 CBOH PYKH no o6e 

CTOpOHbl KOpnyca, KJIHeHT MO.>KeT ynep)l(H

BaTb OTlleJibHbie 06JiaCTH D.JI51 orpaHH'-leHH.sI 

pOTaUH H, '-IT06bi CcPOKYCHpOBaTb ee Ha npy

rHX ypoBH.sIX. 

-



C!Jac~11anbHb1'1 pen113 !lf7fl crpyKrypHoro 6anaHca 

P11C. 8.26. Ha411HaR 4eTblpbMR cerMeHraM11 Hl1)1(e poTaL111U, 
Ja,ae,;krsyure rny60K11e poraropb1 no3soH04HUKa 
11 y,o.n11HRUTe ux no HanpasneHUIO K OCTl1CTOMY OTpOCTKY 
por11posaHHoro sneso noJBOHKa, Kor11a Kn11eHT 11eporupyer 
ce6R s eropoHy, c Koropou Bbl pa6oraere, ronKaR rynosu~e 
s poTaL.julO np11 noMo~u csoeu pyKu. 

Puc. 8.27. CTOR Ha KOneHRX c60K}' OT KJ1UeHra, ucnonb3YUTe 
csou nanbL.lbl TaK )l(e, KaK 11 Kor11a K11UeHT ne)l(UT Ha crone 
Ha )1(1180Te, BblTRr11saR TKaHb ssepx 11 BHyrpb, KOrtia KnUeHT no
sopa4usaeTCR. 3ra no311Ljl1R MO)l(eT 6b1Tb oco6eHHO none3HOU 
IJ.llR spa~eH11u rpy11Horo or11ena, raK KaK poM6osut1Hb1e u rpa
neL.juesut1Hb1e MblWL.lbl Moryr oerasarbcR paccna6neHHblMU. 

Hcno.1bJOBaHHe cKaMetiKH rrpH pa6oTe c po

Tau11etl noJBOH0'-1.HHKa OTKpbrnaeT HOBbie 

CTpaTerHH, nOCKOJlbK)' Mb! MO)l(eM COBMe

CTHTb «COnpOBO)f(llalOU!He» rrporna)l(HBaHM, 

KaK Mb! 11eJla.IIH 3TO BbIWe (P11c. 8.25, 8.26, 
8.27) c «OrpaHH'-1.HBalOWHMH» rrporna)l(.l1Ba

Hl151MH. CTp11MeHett11e conposo)l([la10wero 

rrporna)l(HBaHHfl MO)l(eT ycKOpHTb llBH)l(e

HHe KJlHeHTa '-l.epe3 orpaHH'-1.eHHYIO o6JlaCTb, 

yMeHbWa51 3cPcPeKTl1BHOCTb 803.UeHCTBM. 

Memrn HarrpasJieHHe so3.ueticTBM5I Ha o6paT

Hoe (P11c. 8.28), Mb! cPOK)'CHpyeM 3cPcPeKT 

aKTHBHoro spawettH51 KJIMeHTa Ha cerMeHTax 

BbIWe T0'-1.KH Hawero KOHTaKTa. 

Puc. 8.28. Jl13MeHRR HanpasneHue B03tieUCTBUR, Mb/ 
cocpe11ora411saeM 3c/)(PeKT .QBU)l(eHUR K11UeHTa Ha cerMeHrax, 
pacnono)l(eHHblX Hall MeCToM KOHTaKTa c nanbL.jeM repanesra. 
CpasH11Te spa~eHue s no3BOH04HuKe Ha Puc. 8.276 u 8.286: 
Mb/ BUAUM, 4TO conpOBO)l(/J,al0~11U CTUflb M06unu3yer SCIO 
cn11Hy, a TaK)l(e TKaHu no11 nanbL.jaMu, u 3TO He scer11a MO)l(eT 
6b/Tb )l(enarenbHb/M 11nu HaCTOflbKO )l(e 3</J</JeKTUBHblM, 
KaK noKaJaHHoe 3tiecb orpaHU411saio~ee nporna)l(11saH11e. 



CoYernsi .llBe cTpaTenm ( conpoBo)l(.llaIOIUYIO 

H orpaHHYHBalOIUYIO), Mbl TaIOKe noMoraeM 

11J6e)f(aTb mm no Kpat'rneti Mepe MHHHMH3H

poBaTb Harpy3KY, HllYIUYIO yepe3 .llHCcpyHK

Ul10HaJibHbie cerMeHTbI noJBOHOYHHKa. MbI 

MO)f(eM .llOCTHYb ::noro, HCnOJib3YH CTpaTerHIO 

conpOTHBJieHlrn (PHC. 8.28) Hall cerMeHTOM H 

TeM caMblM orpaHHYHBaSI .llBH)f(eHHe, HllYIUee 

K HH)f(HHM OT.lleJiaM. Pa6oTa c HCnOJibJOBa

HHeM nOMOraIOIUeH CTpaTernH (PHc. 8.27) 
no11 .llHCcpyHKUl10HaJlbHOH o6JiaCTblO MO)f(eT 

nOMOYb yBeJIHYHTb .llBH)f(eHHe B HH)f(HeM OT-

11eJie noJBOHOYHHKa H M06HJIH30BaTb cer

MeHTbl, KOTOpbie ttHaYe 6bI He BOBJieKJIHCb 

B .llBH)f(eHHe. 

rpyAOnORCHll1LIHaR <l>aCU.111R 
e nono>1<eH111111 ne>Ka Ha 6oKy 
(3<l>.n, n<J>.nP 111 n3.n) 

f py11onosicHHYHasi cpacwrn HrpaeT Ba)f(HyIO 

pOJib B o6ecneYeHHH CTa6HJibHOCTH nosic

HHYHOro OT.lleJia, H 6bIJIO npoBe11eHO MHOro 

HCCJie.llOBaHHH OTHOCHTeJibHO Tex MHOroYH

CJieHHbIX 3a11aY, KOTOpbie Otta BbinOJIHJleT. 

CB06011a OT orpatt11Yett11t1 HBJIHeTcsi KJIIOYe

BbIM ycJIOBHeM .llJlH BOCCTaHOBJieHHSI 3.llOPO

BOH cnHHbI. 

8b1 MO)f(eTe JIH6o cecTb Ha J<YllleTKY, HcnoJib

Jysi KOHYHKI1 naJibUeB pa6oYeH PYKJ1, JIH60 

pa60TaTb CTOH, HCnOJib3YH MSlfKI1H KYJiaK TOH 

)f(e pyKH. 3allet1crnyt1Te n110THYJO, Bcerna or

pattHYeHHYIO TKaHb Hall o6JiaCTblO noHCHHUbl 

H KpecTua no ttanpaBJiett1110 BBepx H nonpo

c11Te KJitteHTa Me.llJleHHO HaKJIOHSITb Ta3 Ha3a.ll 

( «nO.ll)f(HMaTb CBOH XBOCT» ). 3a11eHCTBYHTe 

HeCKOJibKO pa3JIHYHbIX OT.lleJIOB, YT06bI noJI

HOCTblO OXBaTHTb 3TH 0611aCTH. 3cpcpeKTHB

HOCTb paCTSI)f(eHHH, C03.llaBaeMOro .llBH)f(eHH

eM KJIHeHTa, 6y11eT Ha116011ee CHJibHOH 6JIH)f(e 

K Bepw11tte KpecTua 11 6y11eT yMeHbWaTbCH no 

Mepe Toro, KaK Bbl 6y11eTe .llBHraThCSI BBepx. 

OpocTo noYyBcrnytiTe, Korna noBTopettHe 

6011bwe He onpaB.llbIBaeT TY .llonoJIHHTeJib

HYIO pa6oTy, KOTOPYIO Bbl .lleJiaeTe. 

lvmeHT 6y11eT nepeyYHBaTb MHOrne MbIWUbl, 

TaK YTO eCTb MHO)f(eCTBO no60YHbIX nOJIO)f(H-

no3BOHO'-IHl1K 

P111c. 8.29. ,Qep)1rnre nanb~bl npRMblMlll 
(111n111111cnonb3yi1Te MRrK111i:i KynaK) 111 111cnonb3yi:ire cao60JJHYIO 
pyKy, "IT06bt HanpasnRTb ra3 1<11111eHra 111 o6o3Hal./aTb 
MOMeHTbl, KOrjJa eMy cne,llyer <<nO,q)KaTb XBOCT». 

TeJibHblX 3cpcpeKTOB OT 11cnOJibJOBaHl1H 3TOH 

TeXHHKH .llJlSI yKpenJieHHSI, YJiyYWeHHSI KOOp

.llHHaUHH H OC03HaHHOCTH MHOroYHCJieHHblX 

MblllIU, OKp~alOIUHX H KOHTPOJIHPYIOIUHX 

Ta3. 3Ty TeXHHKY MO)f(HO TaK)f(e HCnOJib30-

BaTb .l1J151 03HaKOMJieHH.sI c pa3JIHYHbIMH TH

naMH ypoKOB no y11yYweHH10 crn6HJihHOCTH 

MblllIU ueHTpa - HanpHMep, nonpOCHB KJIH

eHTa 3a11eHCTBOBaTb nonepeYHYIO MbIWUY 

)f(HBOTa npH BbinOJIHeHHH .llBH)f(eHHSI . 

flepBOHaYaJibHO TaKa51 pa60Ta MO)f(eT OKa

JaTbCH TSI)f(eJIOH .llJlH BaWHX naJibUeB, n03TO

MY nonpo6yt1Te nottaYaJIY HCnOJib30BaTb HX 

.llJlH Toro, YT06bI 3a11eHCTBOBaTb TKaHH Hall 

KpecTUOM, a JaTeM nepeKJIIOYatiTecb Ha KY-

11aK .l1J151 pa60Tbl c nOHCHHUeH. 

KeaApaTHaR Mb1wu.a noRCH111U.bl 
B nono>KeHll1111 ne>Ka Ha 6oKy (.n.n 111 r<J>.n) 

KBa11paTHasi Mb1wua nosicHHUbI yYaCTByeT 

B 60JibWHHCTBe npo6JieM, CBSI3aHHbIX c 60-

JlblO B CnHHe. flOCKOJibKY ee cpaCUHH OXBa

TbIBaeT npoMe~TOK Me)l(.lly nO.llB3.llOWHOH 



<1Jaci..ivta!7bHbtl1 penviJ .£1!7R crpyKTypHoro 6anaHca 

KOCTblO 11 11BeHa11uaTblM pe6pOM 11 np11Kpe

TIJH1eTCH K Ka)f(JlOMY TIOHCHWIHOMY TI03BOH

Ky, Ha Hee Cl1JlbHO B03.lleHCTBYIOT (11Jil1 OHa 

B03.lleHCTByeT Ha TIOJIO)f(eH11e) Ka)f(JlaH 113 

3Tl1X KOCTeti: . 

03H3KOMbTeCb c Bb1paBHl1BaH11eM Tpex pa3-

HbIX CJIOeB KBa11paTHOH Mbllllllbl TIOHCHl1-

Ubl - 11 Bbl YBl11111Te, l.JTO B Hett npl1CYTCTBYIOT 

pa3Hbie no HanpasJieHHOCTl1 c11JibI. BepT11-

KaJibHbie BOJIOKHa 6y11yr 60Jibllle 3a11eti:CTBO

BaHbl np11 pa3r116aH1111 TI03BOHO'IHl1Ka 11)111 

60KOBOM crn6aHl111, a KOCble BOJIOKHa 6y11yr 

JI1160 THHYTb noHCHl1'1Hbie no3BOHKl1 no Ha

npaBJieH1110 K TI011B3110lllHOH KOCTl1 (HIDK

Hl1e, nO.llB3110lllHO-nOHCHl1'1Hble BOJIOKHa) , 

JI1160THHYTb11BeHa11uaToe pe6po no HanpaB

JieH1110 K TIOHCHl1'1HblM no3BOHKaM (Bepx

Hl1e, nOHCHl1'1HO-pe6epHbie BOJIOKHa). 3To 

6y11eT Ba)f(HO np11 pa6oTe c JiaTepaJibHblMl1 

CMellleHl1HMl1 rpyllHOH KJieTKH OTHOCl1TeJib

HO Ta3a, - naTTepH, KOTOpblH MO)f(HO BCTpe

Tl1Tb y po1111TeJieH, KOTOpble HOCHT pe6eHKa 

Ha OllHOM 6e11pe, 'lT06bI OCTaBl1Tb 110Ml1Hl1-

PYIOlllYIO PYKY CB06011Hoti: 11JIH BbITIOJIHeH11H 

pa3JI11'1HblX 3a.lla'l. flonpo6yHTe npHMeHHTb 

3TOT naTTepH K ce6e 11 no'lyBCTByHTe, 'ITO 

npOl130HlleT c TIOHCHl1'1HblMl1 TI03BOHKaMl1 

c OllHOH CTOpOHbl 1111BeHa11uaTbIM pe6poM -

c npyroti:. Ec1111 Bbl cMelllaeTe rpyrrny10 KJieT

KY s11eso, YYBCTByeTe 1111 Bbl, KaK noHCHH'l

Hble TI03BOHKl1 CllBl1HYl111Cb 611m1<e K l1eBOH 

TI011B3110lllHOM KOCTl1, a Ballle npaBoe 11Be

Ha11uaToe pe6po CllBl1HYl10Cb BHl13, 611IDKe 

K TIOHCHHl.JHblM TI03BOHKaM cnpasa? 

T11n pa6oTbl, BbITIOl1HHeMoi1 c <t>acu11el1 BO

Kpyr KBa11paTHOM TIOHCHl1'1HOM Mbllllllbl, 

6y11eT Cl111bHO OTl111t.JaTbCH B 3aBl1Cl1MOCTl1 

OT TIOCTypaJibHOfO .naTTepHa KJIHeHTa. np11 

n110CKOM cn11He 111111 BOeHHOM ocaHKe CKO

pee TIOTpe6yeTCH ee nepeMellleH11e no Ha

npaBl1eH11lO K cpe1111HHOM l111Hl111, He)f(el111 

y111111HeH11e; HO np11 nepe11HeM HaKJioHe Ta3a 

111111 3a11HeM HaKJIOHe rpyllHOH KJieTKl1 no

Ha110611TCH ee pacKpblTl1e B 3TOH 06JiaCTl1, 

'lT06bI nOMO'lb 0611er'll1Tb l1I06oe yBe1111qe

Hl1e 110p1103HOfO 113fl16a TIOHCHl1'1HblX no-

3BOHKOB. 

P111c. 8.30. 803,qeucra111e Ha TKaHb no HanpaaneHflllO K ronoae, 
noKa KflflleHT TRHeTCR 4epe3 aepXHIOIO Hory, noMO)f(eT 
Bb/CB060A/11Tb Hfll){(HIOIO 'laCTb KBa,qpaTHOU MblWL.jbl 
noRCHfllL.lbt (p111cyHK111(a)111 (6)). npoKaTbtBaH111e npe,qnne'lbeM 
Me)f(,Lly no,QB3,QOWHblM rpe6HeM /II 6onbW/llM BepTenoM 
MO)f(eT OKa3aTbCR xopoweu anbTepHaTfllBOU BblTfl)f(eHflllO 
Hor111, ecn111 nepBbtU cnoco6 noKa3ancR KnflleH-ry cn111wKoM 
)f(eCTK/llM. 

lfro6bI HaHTH <t>acu1110 KBa11paTHOH MbllllUbl 

TIOHCHl1Ubl, pa3MeCTl1Te CBOl1 TiaJibllbl Hall 

ry6ol1 nO.llB3110lllHOM KOCTl1 11, H3'111HaH np11-

MepHO B11011b cpe1111HHOH Jll1Hl111, 11Bl1raMTeCb 

HaJa11. He yxo11H c1111lllKOM llaJieKo, Bbl 11011)1(

Hbl no'lyBCTBOBaTb «Kpal1» rny6oKOH TKaH11; 

3TO 6y11eT l1aTepaJibHaH CTOpoHa <t>acu1111 

KBa11paTHOH Mbllllllbl TIOHCHl1Ubl. HanpaBb

Te CBOH TiaJieU B11011b KpaH 11 B031leMCTByti:

Te Ha TKaHb, 33UeTIHB ee BBepx. nonpOCl1Te 

KJI11eHTa MeMeHHO YllJ111HHTb BepxHIOIO Hory 

no HanpaBl1eHl1lO K Hl1)f(Hel1 'laCTl1 KyllleT

Kl1. 6011ee OC03HaHHblH B 11BIDKeHHl1 KJIHeHT 

MO)f(eT 110CTl1'lb Toro )Ke :J<t><t>eKTa, npOCTO 

Q>j+ 



HaKJlOHHB Ta3, onycTHB Ce.LlaJIHIUHblH 6yrop 

BHH3 OT pe6ep. 

no11uenmrn TKaHb no HanpaB11eHmO BBepx, 

Bbl H3011ttpyeTe pacnl)l(eHtte HH)l(HeH qacTH 

TKaHH nO.LlB31lOWHO-nOHCHl1'-IHbIX B0110KOH. 

lfro6bl pacKpblTb BepXHHe, nOHCHH11HO-pe-

6epHbie B01IOKHa, BblJl011HHHTe B03.LleHCTBHe 

nO.Ll yrnOM BHH3. nptt BblJl011HeHHH KJlHeH

TOM Toro )Ke llBH)l(eHHH Bbl nOMO)l(eTe paCTH

)((eHmO, pa6oTaH B TOM )Ke HanpaB11eHHH, HO 

6pOCHTe Bbl30B BepxtteH qaCTH KBanpaTHOH 

nOHCHWIHOH Mblllillbl. 

Puc. 8.31. Mcnonb30BaH111e Kaw~anbHOro HanpaaneHlllR 
nOMO)l(eT /1130fllllpOBaTb ocao6o;>KAeH111e aepXHlllX BOflOKOH 

KBa,o.paTHOM MblWLjbl noRCH/111.jbl. MO)l(HO ucnonb30BaTb 

cao6o,o.Hyio pyKY, '-IT06b1 HanpaanRTb Ta3 111!111n111 yc111n111aaTb 
BblTR)l(eH111e. Mo,o.enb 111306pa>KeHa ne>Ka~elit Ha rpy,o.Holit 
KneTKe 111 MO>KeT ucnonb30BaTb ,o.b1xaH111e a naTepanbHb1e 

pe6pa, '-ITO TaK)l(e noMO)l(eT yc111n111Tb paCTR>KeH111e. 

nptt nOnblTKe YllJIHHeHHH BCeH nOHCHHllHOH 

0611aCTH MO)l(eT noHa1106HTbCH H3011HPOBaTb 

o6e l.faCTH, 11 Torna pa6orn B 06011x HanpaB-

11eH11Hx c 06e11x CTOpOH np11Be11h K 11yqw11M 

pe3y11bTaTaM . nptt 11aTepaJibHblX CMeIUeHl1HX 

no3BOHO'-/Hl1K 

rpy.LlHOH KJleTKl1 Hall Ta30M Ha1111yqw11x pe-

3Y11bTaTOB y11aCTCH .LlOCT11fHYTb, pa6oTaH no

pa3HOMY c llBYMH CTOpOHaMl1. 

KBaApaTHaSI MblWU.a nOSICHlllU.bl ClllASI 
(1111 111 A<l>ll) 

qaCTO pa6oTa c HH)l(HeH qacTblO cnttHbl MO

)l(eT 6bITb 6011ee 11H$opMaTl1BHOH 11 3$$eK

Tl1BHOH, ec1111 noca1111Tb KJ111eHTa Ha CKa

MeHKY. Y6e1111Tecb, 11To cKaMbH, KOTOPYIO Bbl 

11Cn011b3yeTe, HMeeT npaBl111bHYJO BbICOTy, 

11T06bI KJl.HeHT MOf coxpaHHTb KOHTaKT CTOn 

c no110M, c K011eHHMH c11erKa Hl1)1(e 1111Hl111 

6e11ep. (He 11e11ai1Te 3TO Ha KpalO BbICOKOH 

Macca)l(HOH KYfileTKM, Korna Horn KJI.HeHTa 

6011TaJOTCH B B03.Llyxe, 11Ha4e pe3y11bTaTOM 

crntteT yKopol.feH11e crn6arn11el1 6e11pa.) He 

HCn011b3YHTe CTY11 111111 Ta6ypeT Ha K011ecax 

11, KOHe'-IHO )Ke, HaHnHTe TaKYJO noBepx

HOCTb, '-IT06bI o6a Ce.LlaJIHIUHbIX 6yrpa 6bI11.H 

Ha O.LlHOM ypoBHe. 

C w11p0Ko pa3Be11ettttb1M11 JIOKTHM11 11cnoJib-

3ytiTe 111160 naJibUbI, 111160 cycTaBbI naJibUeB 

llJIH B03.LleHCTBHH Ha 11aTepa.ribHYJO CTOpOHY 

KBanpaTHOH Mblllillbl noHCHHUbl BH.H3, T. e. 

no HanpaB11eHHJO K nO.LlB3.LlOWHOH KOCTl1, 

11 C11erKa OTTHrttBaH ee Ha3a.Ll. nonpOCHTe 

KJlHeHTa MellJleHHO HaKJlOHHTbCH B CTOpOHY 

H, B03MO)l(HO, c11erKa noBopatIHBaTbCH no 

Mepe Toro, KaK Bbl coxpaHHeTe <P11Kcau1110 

B <Pacu1111. 

3Ta TeXHHKa 0611anaeT MOIUHblM 3$$eKTOM 

11 llaCTO Tpe6yeT Cl111bl pyK. noMHl1Te 0 TOM, 

'-IT06b1 coxpattHTb pyKM pa3Be11eHHbIM11, '-IT0-

6b1 3a11eHCTBOBaTb BaWH rpy.LlHbie Mblllillbl. 

nycTb BaWl1 KJlHeHTbl BblJl011HHJOT 1111Wb He-

6011bWHe .LlBH)l(eHHH, noKa Bbl HaCTpa11BaeTe 

CHJIY H .LlOCTaTOllHYJO '-IYBCTBl1Te11hHOCTb llJIH 

Toro, '-IT06bI .Ll0CTl111b npaBl111bHOH 0611aCTl1 

H OCTaTbCH B HeH. 

3To, nO)l(aJiyH, Ha116011ee 3$$eKTl1BHbIH 

MeTO.Ll llJIH H3011HUl111 BbITH)l(eHl1H B BepxHHX 

B0110KHax KBa11paTHOH Mblllillbl noHCH11Ubl, 

T. K. Bbl MO)l(eTe OKa3bIBaTb 6011ee 3$$eK

Tl1BHOe conpOTHB1leH11e 1lBl1)1(eHl1JO. E>pocaTb 



<:Dac'-ivtanbHbli.1 penm AflR crpyKTypHoro 6anaHca 

Bbl30B Hl1)f(Heti llaCTl1 KBanpaTHOH Mbllllllbl 

ITOHCHl1Ubl JI}'l.Jllle BCero, Koma KJil1eHT Jie

)f(l1T Ha 601<y, KaK orr11caHO Bblllle, 11Jil1 CT0-

11T (KaK ITOKa3aHO Hl1)f(e, B pa311eJie «'-ITeH11e 

TeJia: CTpo11B11HyTb1ti ypoBeHb»). 

P111c. 8.32. HaiilP.lllTe </JaCLjlllaflbHb/U Kpaiir KBaP.paTHOiir Mb/WL.jbl 
noRCHlllLjb/ c 06e111x CTOpOH Ill, 3a</J11tKC11tposas ero c OP.HOU 
CTOpOHbl, nonpoc111Te KnllleHTa HaKnOHRTbCR B 1J.pyry10 
CTOpOHY Ill, B03MO)KH0, cnerKa nosopa'llllBaTbCR, 'IT06bl 
pacKpb!Tb TKaHb. TKaHb 3aP.eiircrsyeTCR BH/113 - Ill Ha </JOTOrpacp111-
RX noKa3aHo, KaK ocso6o>KP.aeTcR np111 3TOM nesaR cropoHa. 

6a11aHc111poBaH111e nOSICHll1"1HOH 

MblWL-'b• cr<1>n) 

50JiblllaH ITOHCHl1'-IHaH MbllllUa MO)l(eT 6bITb 

BOBJielleHa B ueJibIH PSl.ll naTTepHOB, BKJIIO

llaH noJIO)f(eH11e Ta3a 11 rpyllHOH KJieTKl1. no

CKOJibI<y Mb! ~e 06cy1111J111, '-ITO 60JiblllaH 

noHCHl1'-IHaH MbllllUa rrpellCTaBJIHeT co6oti 

TpeyroJibHYIO MbllllUy, ee Hl1)1(Hl1e BOJIOK

Ha MOfYT ITOMO'-lb C031laTb 11 coxpaHHTb yBe

Jil1'-leHHblH JIOP1103HblH 113fl16, B TO BpeMH 

KaK BepxH11e , JiaTepaJibHbie BOJIOKHa MOryT 

YMeHblllaTb HOpMaJibHbIH 113fl16, C031laBa51 

naTTepH nJIOCKOH cnl1Hbl. 011.HOCTOPOHHHH 

yKopolleHHOCTb MO)f(eT cnoco6CTBOBaTb Ha

KJIOHY rpy11HOH KJieTKl1 B OllHOl1MeHHYIO CTO

poHy 11, B03MO)f(H0, 011.HOBpeMeHHOH porn

U1111 B 11.pyryio CTOpOHy . 

.LlJIH Toro, '-IT06bI npopa60TaTb OllHY CTOpo

Hy, norpy311Te CBOl1 ITaJibUbl B )1(11BOT Me11.11-

aJibHO no OTHOWeHHIO K rrepe11.Heti BepxHett 

n011.B3110lllHOH OCTl1. CTOMHl1Te 0 TOM, '-ITO 

He06XO.U11MO CJierKa HaTHHYTb KO)!()' H )l(Hpo

BYIO TKaHb JiaTepaJibHO, npe)f(ll.e lleM HallaTb, 

'-IT06bI He pacrnr11BaTb :ny noBepXHOCTHYIO 

TKaHb, Koma Bbl norp~aeTeCb s no11B311.0lll

HYIO HMI<y. norp~aHCb rny6)f(e, npl1.llep)f(J1-

BatiTeCb KOHTypa nepe11Heti nosepXHOCTH 

nOllB3110lllHOH KOCTH, 11 3TO Harrpa811T sac 

srny6b 11 Mell.MaJibHO. 

no11CK 60JiblllOH nOHCHH'-IHOH Mbllllllbl no

.U06HbIM o6pa30M MO)f(eT TaK)f(e noMO'-lb BaM 

nposepMTb B3al1MOlleHCTBHe Me)f(ll.y 60JiblllOH 

noHCHH'-IHOH 11 ITOllB311.0lllHOH MbllllUaMl1, TaK 

KaK 11Homa OHl1 MOfYT OKa3aTbCH CKJieeHHbl

MH no.uBJ.UOlllHoti cpacu11eti . B TaKHX CJIYl.JaHx 

HMeeT CMbICJI ITOTpaTl1Tb BpeMH Ha HX pa3be

.U11HeHHe, «rrponJibIBaH» naJibUaM11 K nepero

po11Ke, '-IT06bI pa3BeCTl1 HX B CTOpOHbl. 

CTOCJie 3TOfO Bbl MO)l(eTe CKOHUeHTpMpO

BaTbCH Ha TKaHl1 60JibWOH nOHCHH'-IHOH 

Mb!Wllbl. '-IT06bI y6ell.11TbC51 , '-ITO Bbl ee 06-

Hap~l1Jll1, rrorrpoc11Te KJI11eHTa ITOllHHTb 

cTorry OT cToJia . Bb1 rrollyBCTByeTe, KaK 

MbIWUa COKpalllaeTCH y sac non naJibUaM11. 

EcJI11 Bbl He owywaeTe 3Toro HanpHMYIO, 



P/11C. 8.33. c 6onbWOW noRCHWIHOW MblWl.jeW MO>KHO 
nopa6orarb cnoco6aMfl1, onflfcaHHblM/11afilaae6, crp. 162, 
ucnonb3YR ra3 fl1 6e,apo. 

BaM cne11yeT C.llBHHYTbCH lIYTb 6onee Me.llH

aJibHO. KaK TOJibKO Bbl ycTaHOBHJIH KOHTaKT, 

KJIHeHT MO)f(eT coo6IUHTb BaM, lITO He MO)f(eT 

BbinOJIHHTb 3TO llBH)f(eHMe. 3To MO)f(eT CBH-

11eTeJibCTBOBaTb 0 CJia60CTH Mbllllllbl, no-

11aBJIHeMOH BaIIIMM naBJieHMeM. 

JlaTepaJibHble BOJIOKHa - 3TO Te BOJIOKHa, 

KOTOpble Bbl, CKOpee BCero, 3a11eHCTByeTe 

B nepBylO Ollepe11b. EcJIM BaM H~HO nony

lIMTb llOCTyn K Me.llHaJibHblM BOJIOKHaM, npo-

110JI)f(3HTe coxpaHHTb KOHTaKT c OCHOBHOH 

qacTblO MblIIIUbl no Mepe Toro, KaK Bbl nepe

KaTbrnaeTeCb no Hett, lIT06bl 33.lleHCTBOBaTb 

HH)f(HMe BOJIOKHa. 3To nOMO)f(eT MHHOBaTb 

Bee xpynKMe cocy11b1, npe)f(.lle tieM Bbl 6onee 

yBepeHHO H3113BHTe B MblIIIUy. B n1060M cny

q3e Bbl MO)f(eTe C.llBMHYTb TK3Hb CJierK3 BBepx 

11 nonpOCHTb KJIHeHT3 MellJleHHO CKOJ1b311Tb 

nHTKOH no CTOJiy, lIT06bl p330fHYTb 6e11po, 

B TO BpeMH K3K Bbl 6y11eTe OK33bl83Tb conpo

THBJieHHe YllJIMHeHMIO COOTBeTCTBYIOIUHX 

BOJIOKOH. 

no3BOHO'-IHV1K 

np11 p360Te C llByx CTOpOH MCnOJib3YHTe 

o6e PYKH 11 H3HllMTe 6oJibIIIYIO noHCHMlIHYIO 

MblIIIUY c .llByx CTOPOH, CJie.llyH YK333HMHM 

Bblllle H y6e11MBIIIMCb, lITO HCnOJib3yeTe 0.llM

H3KOBOe 113BJieHMe o6eMMM pyK3MH. no

npOCMTe KJIMeHT3 MellJleHHO H3113BJIMB3Tb 

B CTOnbl 11 nepeK3Tbl83Tb KpecTeU 11 nOSTC

HM':IHblH OT.lleJI BBepx. 33TeM CJierK3 33.lleH

CTBYHTe MMOcP3CUHIO nOHCHMlIHOH Mbllllllbl, 

Koma OHM 6y1l)'T CKaTbIBaTbCST o6p3THO BHIB, 

n03BOHOK 33 n03BOHKOM. 1'fcnoJib3YHTe o6e 

pYKJ1, lIT06bl H3np3BJIHTb YllJIMHeHMe TK3-

HeH, npoBepHH, lITO OHO paBHOMepHoe. 

P36ornH c 60JibIIIOH noHCHMlIHOH MbIIIIUei-I, 

nonpoCHTe KJIMeHTa coo6IUMTb B3M, eCJIM 

OH noqyecTByeT K3KOH-JIH60 llMCKOMcPOPT, 

6y11b TO ra3bI, ocTp3H HJTH )f(ryqaH 6onb. Ha 
CBOeM nyTH K 60JiblllOH nOHCHHl.fHOH MbIWUe 

Bbl MO)f(eTe CJiyq3HHO 33.lleTb TK3Hb KMWel.f

HHK3 - npOCTOH BbIXOll H HCnOJibJOBaHMe 

CJTerKa M3MeHeHHOro yrna nOMO)f(eT CHOBa 

Puc. 8.34. nonpornre 1u1/11eHra nepeKaTb/BaTb ra3 aaepx, 
ynMpaRCb a cronb1. nycrb OH ,o.enaer 3TO raK, KaK noKa3aHo 
Ha pMcyHKe (a), HO ror,aa, Kor,o.a aawfl1 pyK/11 Ha Mecre (6). 
3a,o.ewcraywre noRCHU4HYIO MblWl..JY c o6eux cropoH fl1 3areM 
Ha6nio,o.awre 3a y,anMHeHflfeM rKaHew, Kor.aa KJ1fl1eHT onycKaer 
Ka>K,o.b/W no3BOHOK o6paTHO Ha cron. 



CDac1411anbHb1i1 pen11J /J.flR crpyKrypHoro 6anaHca 

OCB060D.11Tb ee . 00MHl1Te 06 anneHD.3KTO

Ml1SIX, TSI)f(eJioM 3HD.OMeTp1103e 11 onepau11.six 

Ha 6p10WHOH noJIOCTl1 11, eCJil1 TaKOBbie 11Me

IOTCSI, 1136erai1Te 3TY o6JiaCTb 11 06paT11TeCb 

K TOMy, KTO pa3611paeTCSI B OCB060)l(D.eHl111 

B11cuepaJibHhIX cnaeK. Pa6oTai1Te c ocTo

pO)f(HOCThlO no noBepXHOCTl1 , lff06bI B rrep

BYIO O'-Iepen,b OCB060.lll1Tb JI106y10 py6uoBylO 

TKaHb, 11 6yD.bTe BHl1MaTeJibHbl, np0113BOD..sI 

BXOD. - 3TO noMO)f(eT 1136e)f(aTb 60Jil1 11 JII0-

6hIX B03M0)1(HblX noBpe)l(D.eHl1H. 60Jib KJil1-

eHTa 6yn.eT HanpaBJISITh Bae. 

4TeH1.1e Tena: ronoea 1.1 Wes. 

Op11 11D.eaJibHOM noJIO)f(eHl111 fOJIOBbl ee 

ueHTP TSJ)f(eCTl1 6yn.eT pacnoJiaraTbC.sI npsiMo 

Han. ueHTPOM T.sI)f(eCTl1 rpyD.HOH KJieTKl1. 3To 

no3BOJil1JIO 6hl BCeM non.n.ep)f(11BalOW11M OT

TSl)f(HbIM KaHaTaM BbinOJIH.sITb CBOl1 JaD.a'-111, 

He 6yD.yYl1 o6peMeHeHHbIMl1 n.onOJIHl1TeJih

HOH pa60TOH, 3aKJIIOlJalOLUei1c.sI B TOM, lJT0-

6bI yn.ep)f(l1BaTb fOJIOBy, BbID.Bl1ttyBwylOCSI 

Brrepen.. MHorne 11cTO<IH11K11 peKoMeHJIYJOT 

np11BeCTl1 K BepT11KaJibHOMY BbipaBHl1BaHl1IO 

yxo 11 roJIOBKY nJie4esoi1 KOCTl1. On.HaKo 3TO 

MO)f(eT np110ecT11 K nyTamme 113-3a He3a

B11c11Moi1 rron.Bl1)f(HOCTl1 nJiet.JeBoro no.sica. 

0Jie'-leBoi1 nosic JIYl.fWe Bcero He 3an.ei1cTBO

BaTb D.JISI CTa611JI113au1111 roJIOBbI 11 we11, noKa 

OH He noHan.0611TC.sI B KalJeCTBe npOTl1BOBeca 

BO speMSI D.Bl1)f(eHl1SI. 

0Jie4eBoMy nosicy B Kat.JecTBe non.n.ep)f(Kl1 

D.JISI fOJIOBbl B nocJieD.Hl1e HeCKOJibKO JieT 

yn.eJISieTC.sI MHOro BHl1MaHl1.sI 113-3a B03poc

wero 11HTepeca K 6ery 6oc11KoM . J1116ep

MaH (2011) yrnep)l(D.aeT, lJTO yBeJil14eHHblH 

pa3Mep Hap~Horo 3aTbIJI04HOro BbICTyna 

11 pa3Bl1Tl1e BbIHHOH CB.sI3Kl1, coen.11H.sIIO

wei1 nJie411 c 3aD.Hei1 4aCTblO fOJIOBbl, CBSl-

3aHbl c TOpMO)f(eHl1eM nepen.Hero HaKJIOHa 

fOJIOBbl np11 KaCaHl111 CTOn BO BpeMSI 6era. 

3Ta cPYHKUl10HaJibHaSI CBSl3b MO)f(eT 6hITb 

ewe OD.HOH npl1411HOH HapaLU11BaHl1.sI cpac

U11H BHYTPl1 11 BOKpyr 3aTbIJIOlJHbIX Jil1Hl1H , 

11 MHOr11e KJil1eHTbl noJiyYaT nOJib3Y OT 

«0'-111CTKl1» 3TOH 06JiaCTl1 (P11c . 8.43-8.46). 

B HaweM np11Mepe (p11c . 8.35) nJie4esoi1 

no.sic CMeLUeH Ha3aD., 4T06bI ypaBHOBeCl1Tb 

11D.YillYIO snepen. fOJIOBy. f OJIOBKa nJie4eBOH 

KOCTl1 B 3TOM CJiyYae CMewaeTCSI Brrepen. 3a 

c'-leT Men.11aJibHoi1 pornu1111 IIonaTK11. A TaK

)f(e 113MeH.sieTC.sI KnepeD..11 ee nOJIO)f(eH.He OT

HOCHTeJibHO nJie4eBoro cycTaBa. 

MbI MO)f(eM ysHD.eTb, '-ITO Bee TKaH.11, 11n.y

w11e OT nepen.He-H.11)1(Hero B 3MHe-BepxtteM 

HanpaBJieH.11.11, 6y.uyT yKopot.IeHhI (rpyn.11tto

KJII0411'-IHO-cocue01111Hasi Mh1wua, nepe11H.sIS1 

lJaCTb Tpaneu11eB11D.HOH MbIWUbl , nepeD.H.sI.sI 

JieCTHl14Ha.sI MbIWUa, 3aD.H.sI.sI MaJia.sI rrpSIMa.sI 

MbIWUa fOJIOBbl .11 BepXHSISI KOCaSI MbIWUa ro

JIOBbI), 11 o6paTHOe 6yn.eT BepHbIM D.JISI aepx

HeH 4aCT.11 ropJia crrepe1111 .11 BOKPYT wei1HO

rpyn.Horo COlJJieHeHl1.sI. B 3TOM CJiyYae Mbl 

MO)f(eM ya11n.eTb, KaK Jil1Hl1.sI rpyn..11Ho-KJI10-

lJl1t.JHo-cocuea11D.HOH MbIWUbl CTaJia nOlJTl1 

aepTl1KaJibHOH BMeCTO Toro, 4T06bI 6bITb Ha

KJIOHeHHOH Ha3aD. 11 BBepx K cocueBHD.HOMY 

OTpOCTKY. 

Puc. 8.35. 3ra Kn/lleHrKa HarnR,o.Ho ,o.eMoHcrpupyer no3flll..lflll0 
Bbl,0.8/llHyroiir snepe.o. OTHOC/llTenbHO rpy,o.Hoiir KneTK/11 
ronosb1, HO npu 3TOM ee yxo /II ronosKa nne'lesoiir KOCT/11 
He raK .o.aneK/11 OT BbtpaBH/llBdH/llR, ecnfll CMOTpeTb 
OTHOC/llTenbHO OTBeCHOiir fl/llH/11/11. 

Koma MhI B11n..11M 60KOBb1e HaKJIOHhI we.11, 

Mbl HanpaBJI.sieMCSI K cpeD.HHM .11 3a.llH11M 

JieCTH.114HbIM MbIWUaM yKopot.JeHHOH CTO

pOHbl, HO npe)l(D.e MbI D.OJI)f(HbI TaK)f(e nopa-

6oTaTb c 6oJiee noBepxHOCTHOH TKaHblO HIT-



no3BOHO'-IH/11K 

BepxHAA KocaA Mb1w4a ronoeb1 

f PYA111HO-Kfll0"1111"1HO-COCL(eB111AHaA MblWL(a 

nepeAHAA "laCTb eepxHeiil 
Tpane4111eBll1AHOii1 MblWL\bl 

nepeAHAA neCTHlll"IHaA MblWl.la 

P"1C. 8.36. 3.aecb Mb/ MOJKeM 6onee l./eTKO YB"1,QeTb MRrK"1e TKaH"1, KOTOpble 6y.ayr yKopol./eHbl np"1 nepe,aHeM CMe~eHl111 
ronoBbt. 

CHJiaTepaJJ.bHOH TpaneuHeBH.LlHOH MbIWUbl 

H peMettttoi1 MhIWUhI weH. B 3TOM CJIYlfae 

rOJIOBa YaCTO KOppeKTHpyeT ce6H HaKJIO

HOM B npOTHBOnOJIQ)l<HYIO OT weH CTOpoHy, 

4T06bI OCTaBHTb rna3a pacnoJIO)l(eHHbIMH 

3aAHAA ManaR npRMaR MblW4a ronOBbl 

JlaTepanbHaR npAMaR Mb1w4a ronoeb1 

PeMeHHaR Mb1w4a ronoebl 

Ha JIHHHH ropH30HTa. lfro6bI wcnpaBWTb 

3TOT naTTepH, HaM noTpe6yeTCH npo11.enaTb 

pa6oTy no YllJIHHeHHIO nOll3aTblJI04HbIX 

MblllJU H peMeHHblX MbIWU roJIOBbl c 3TOH 

CTOpOHbl. 

CpeAHRR neCTHlll"IHaR Mb1w4a 

P"1C. 8.37. np"1HaKnOHaX113 CTOpOHbl B cropoHy Mb/ MOJKeM YB"1,QeTb pa3B"1Tl1e .apyroro «X>J-06pa3HOro narrepHa, 
coe,Q"1HRIO~ero yKopol./eHHb1e "1 y.Qn"1HeHHb1e TKaH"1 o6e"1x cropoH Ha cpe.Q"1HHOiir n"1H"1"1. 



<1JacLj11anbHb1t1 pen113 ,D.!7R crpyKTypHoro 6anaHca 

TexH111K111 AflSI We111 

rpyA111HO-Klll0"1111"1HO-COCL.teB111AHaH 

Mb1w1..ta cn<r>11 111 1111) 

6y.uy'-m caMOH 60JiblllOH H3 rpynnbl Mbllllll, 

yqaCTBYIOWHX B Bbl.QBIDKeHJHi fOJIOBbl H llleH 

snepe.u 11 BHtt3 B nepe.uHee cMewetttte, rpy.u11-

HO-KJI10'-l11'-ltto-cocueBtt.utta5I Mb1wua 51BJI51eT

C51 Ba)l(HblM OTT51)1(HblM TpOCOM fOJIOBbl. J-fa-3a 

ee 6JIH30CTH K 51peMHOH Bette 11 COHHOH apTe

pHH MHOrHe TepaneBTbl HepBHH'-lalOT, Koma 

npH6JIJDKalOTC51 K Heti. 11 3TO onpaB.UaHo: 3TO 

O'-lettb TOHKHe H )l(HJHeHHO Ba)l(Hble CTPYK

Typb1, Jl03TOMY H~HO np051BJ151Tb 60JiblllYIO 

OCTOpO)l(HOCTb. Ho noKpbIBalOWa51 HX rpy.uH

HO-KJIIO'-IH'-IHO-cocueBtt.uHa51 MbllllUa '-laCTO 

Tpe6yeT yLLJTtttteHH51 - B Ka'-leCTBe Ba)l(Horo 

nepBOfO lllara B .UOCTIDKeHHH 6anattca BOKpyr 

O'-leHb no.UBH)l(HOH fOJIOBbI Ii we11. 

3To nepBoe nporna)l(ttBatttte coJ.uatto LLJT51 

Toro, '-IT06bl OTKpbITb cpaCUHIO, OKpy)l(alO

WYIO MbllllUy, HarnrnBa51 ee B npouecce Ha-

3all. Ha'-IHHTe, BCTaB c TOH cTopottbI, c Ko

Topotf co6HpaeTecb pa6oTaTb, H nonpocttTe 

KJitteHTa noBepttyTb fOJIOBy, KaK eCJIH 6bl 

Otta noBopa'-IHBaJiaCb Ha wecTe HJ111 eCJIH 6bl 

4epe3 uettTp roJIOBbI npoxo.uHJia naJIO'-IKa OT 

'-lyna-'-lync (ttCnOJib3YHTe CBOH co6cTBeHHblH 

o6pa3 HJIH TOT, KOTOpblH nOH51THO o6b51CH51-

eT lIBH)l(ettHe KJittettTy). TaK)l(e Bbl MO)l(eTe 

ttanpaBJIHTb ero lIBH)l(ettHe cBoeti Bepxtteti 

pyKoti, Jie)l(allleti Ha MaK}'wKe roJIOBbl c pa3-

Be.uettHblMH B CTOpOHbl naJibUaMH, '-IT06bI 

nOMOraTb KJIHeHTY y.uep)l(ttBaTb ero fOJIOBY 

B KOHTaKTe c OlIHOH Ii TOH )Ke '-laCTblO K}'llleT

KH TaKHM o6pa30M, '-IT06bI, noBopa'-IHBa51 

fOJIOBy, OH MOf CJibIWaTb lllOpox CBOHX BO

JIOC - lIBH)l(eHHe, OTJIH'-la10weec51 OT npOCTO

ro nepeKaTbIBaH11H fOJIOBbl no CTOJiy. 

3a.ueticrnytiTe nepe.uHtttf Kpati rpy.u11HO-KJI10-

'-ll1'-IHo-cocueBtt.uHOH MbIWUbI (Pttc . 8.38) cy

CTaBaMl1 cpelIH11X naJibUeB (npOKC11MaJibHbie 

Me)l(ct>aJiaHroBbie cycTaBbI) . MeLLJTeHHO npo

KaT11Te K}'JiaKoM no KOHTYPY llle11, coxpaH5151 

3auenJieH11e, '-IT06bl OTOlIBHHYTb noBepXHOCT

HYIO TKaHb llleHHOH ct>acutttt, B KOHe'-IHOM 

HTOre nepeXOlIH OT rpylll1HO-KJIIOYH'-IHO-COC-

ueBH.llHOH Mbllllllbl K nepe.uHeH YaCTH Bepx

HeH Tpaneu1111. He .uaB11Te BHtt3 Ha BHYTPeH

HOCTH, noKa KJIHeHT He noBepHyJI fOJIOBY XOT51 

6bI Ha Tptt.uUaTb rpa.uyCOB. no Mepe TOfO, KaK 

Bbl npoxo.uttTe np51MO no «3KBaTopy» we11, co

xpaHHi1Te WHPOKYIO o6JiaCTb KOHTaKTa c no

CT051HHblM .uaBJieHHeM B noBepXHOCTHble TKa

HH - BCe 3TO HBJI51eTC51 KJIIO'-leBbIM LLJT51 3TOfO 

B3)1(HOro lIBIDKeHHH. TeM, y Koro MaJiettbKHe 

p)'KM, npH pa6oTe c 60JibWHMH We51MH Mbl 

COBeTyeM BblJlOJIHHTb MaHHnyJI51UHIO B lIBa 

nporna)l(ttBaHHH, O.llHO - Ha ypoBtte cocue

BH.llHOro oTpocTKa, H .upyroe - npoxo.uHwee 

6JIIDKe K KJIIO'-IH'-IHOH KOCTH. 

Kor.ua ro110Ba KJIHettrn noJIHOCTblO noBepHy

rn B O.llHY CTOpotty, Bbl MO)l(eTe 803.lleHCTBO-

Puc. 8.38. Y6e,quswucb, L/TO sawe so3,qeucrsue coxpaHReTCR 
Ha ypOBHe rpy,quHO-KnlOL/UL/HO-COCl..jeBUAHOU Mb/Wl..jbl 
"' nepe,qHeu '-lacru sepxHeu rpaneL{uu, npoKarure MRrKuM 
KynaKoM no OKPY>KHocru narepanbHou L/acru weu, 
L/T06bl BblTRHYTb TKaHb nosepXHOCTHOro L{UflUH,qpa Ha3a,q. 



no3BOHO'-IH/llK 

~----- Tpane1.1"1eB"1AHaR Mb1w1.1a 

-=~-~-- Mb1w1.1a, noAH"1Mat01UaR 
nonarKy 

CpeAHRR ..., JaAHRR 
neCTHWlHble MblWl.lbl 

CoHHaR aprep11R 

rpyA"1HO·Kfll0"1"1"1HO· 
COCl.l@B"1AHaR MblWl.la 

Puc. 8.39. P.aaneHue, ucnonb3yeMoe IVIR o6eux reXH"1K, ;::iomKHO 6b1Tb ;::iocraro'IHblM, <1ro6b1 3a;::ieucraoaaTb cpac4i.1anbub1u cnou 
rpy;::ii.1uo-KJ110'l"1'1UO-COC1..jeBU/:IUOU Mb/WL.jbl u aepxueu rpanel..j"1"1, "1 He /:10fl)l(H0 norpy)l(aTbCR rny6)1(e B TKaHb BO "136e)l(aHllle 
3arparnaaHUR npoxo;::iRIJ.lUX no;::i Heu cocy;::ioa. Kor;::ia ronoaa noaepHyra, KaK Ha Puc. 8.40, nonepe<1Hb1e orpoCTKU ;::iomKHbl 
OKa3aTbCR no;::i nuHueu rpy;::iuHO-KnlO'IU'IHO-COCl..jeBU/:IHOU Mb/Wl..jbl U, TaKUM o6pa30M, 6y;::iyr OTO/:IBUraTb BeHy u aprepuio 
or nuHuu aawero ;::iaaneHuR. 

BaTh Ha rpymrno-KJIJ04114HO-COCUeBHllHYIO 

MhIWUY WifKl1M 11 paccna6neHHhIM KYJiaKoM 

no BCett ee .LIJil1He. B TaKOM noJIO)l(eHl111 60-

Jiee TOHKl1e KPOBeHOCHbie COCY.llhl 60JibWe 

He 6y.llyT HaXO.lll1ThCH rny60KO nO.ll MhlWUett, 

11 pa60TaTh c Hett CTaHOBl1TCH 6eJonacHee. 

Ecn11 Bbl He yBepeHhl OTHoc11TeJihHO HCTop11H 

6one3HH KJIHeHTa, ecnH KJIHeHT He cnoco6eH 

noBePHYTh weJO Ha noJIHYIO aMnJ111TY.llY HJIH 

eCJ111 y Hero B HCTOpl111 np11CYTCTBYIOT fOJIO

BOKp~eHHH, na.lleHHH B o6MopOK, .llBOeH11e 

B rnaJax 11J111 cnyTaHHOCTb C03HaHl1H, TO 

JI)"-IWe nponyCTl1Tb :ny TeXHHKY .llO Tex nop, 

noKa OnhITHbIH Bpa'-I He npoBepHT ero Ha He

.llOCTaTOY:HOCTb 003BOHOY:HOH apTep11H. 

3MeHCTByHTe TK3Hl1 Ha HIDKHeM KOHUe npoK

Cl1MaJibHbIMH cycTaB3Ml1 ( 051CTHo-cpanaH

fOBbIMH CYCT3B3MH) H CKOJib3HTe B)l,OJib ee 

.LIJIHHbl no HanpaBJieHHIO K cocueBl1.llHOMY OT

pOCTKY. 3Ty TeXHHKY MO)l(HO pacnpocTp3Hl1Tb 

Ha KOCTh, eCJIH 3TO KOMcPOPTHO, HO .llJ15I KJIH

eHTa MO)l(eT OKa3aTbCH 6onee rrpHeMJieMhIM, 

ecnH Bbl nepeKJIJOY:11Tecb Ha pa6oTy nanhua

M11, KOf.lla pa6orneTe c Y:epenoM. HaMepeH11e 

COCTOHT B TOM, 4T06bI CHa'-lana Y.llJ111Hl1Tb 

11 OCB060.lll1Tb ct>acUHIO rpy1111HO-KJIIOY:l1Y:HO

cocueB11.llHOH MblWUbl 11 JaTeM BbICB060.lll1Tb 

JIJ06b1e crraiim ee TKaH11 OT Y:epena, oc11a6HB 

CKaJihn BITJIOTbllO acTepHOHa (WOBHOe coe1111-

HeH11e TeMeHHOH, 33TblJ10Y:HOH 11 BHCOY:HOH 

Puc. 8.40. AKKyparHo 3a;::ieucrayiire cnoii rpy;::iuHo-Kn10<1U<1Ho-cocL1eBu;::iHoii MblWl..jbl npoKcuManbHblMU cycraaaMu nanbl..jeB 
u HanpaBnRuTe TKaHb Bnepe;::i K coc1..1eBU/:IHOMY OTpOCTKY (aKKypaTHO, 'IT06bl He norpy3UTbCR my6)1(e MblWe'IHOro cnoR), 
pa6oraiire cnepe;::iu ee nepe;::iHero KpaR unu Ha;::iaaure Ha wunoBU/:IHblU orpocroK, HaXO/:IRIJ.lUUCR Me)l(,Lly cocl..jeau;::iHblM 
OTpOCTKOM u yxoM. 

-



<l>acu,vranbHbl,;, penvrJ ,D,.nR crpyKTypHoro 6anaHca 

KOCTeH, 06bI'-IHO ourywaeMoe KaK He60JibWOe 

nHTHO pa3MepoM c KOH'-IHK naJibUa B 0.llHOM 

.lllOttMe no3MH Toro MecTa, f.lle sepxwrn '-laCTb 

yxa coe.UHHHeTCH c TeJIOM) . 

P111c. 8.4 7. Ocso60JK,QeH111e MO>KHO pacnpocrpaH/11Tb 
/11 Ha cpac411110 CKanbna, l./T06bl y6eAfl1TbCR, l./TO BCR TKaHb 80-
Kpyr /11 HaA coc1..1eB111AHb/M OTpOCTKOM TaK>Ke cso60AHa 
111n0Aam111sa. 

0TKpb1BaeM Tpaneu.111eBHAHYIO MblWU.Y 
(n3J1P) 

PacnoJIO)((HB KJIHeHTa Jie)((a Ha cnHHe, Tepa

neBT MO)((eT JierKO H30JIHPOBaTb paCTH)((eHHe 

B pa3HbIX '-!acrnx sepxHetl: TpaneuHeBH.llHOH 

MbIWUbl. 3a$HKCHpOBaB JI106y10 CTOpOHY 

«Kan10w0Ha» 3TOH MbIWUbI MHrKHM KYJia

KOM, MO)((HO 3aTeM naCCHBHO HJIH aKTHBHO 

OTBeCTH fOJIOBY Ha .llpyry10 CTOpOHy, '-IT06bI 

nOJiyYHTb O'-leHb xapaKTepHoe paCTH)((eHHe 

TKaHH. lJTo6bI CcPOKYCHpOBaTbCH Ha nepe.u

Hetl: '-laCTH, MO)((HO HCnOJib30BaTb HnCHJiaTe-

paJibHOe BpaweHHe. fipHMOe 60KOBOe crn-

6aHHe JiyYWe nO.llOtl::.ueT llJlH rpe6HH MbIWUbl , 

a llJlH pa60Tbl c 3MHetl: '-laCTblO roJIOBY MO)((

HO cJierKa npHnO.llHHTb B crn6aHHe. B TaKOM 

noJIO)((emrn Mbl MO)((eM CcPOKYCHpOBaTbCH 

Ha JI106oi1 '-laCTH sepxHetl: TpaneuHeBH.llHOtt 

Mblllillbl, Tpe6y10wetl: BHHMaHHH. 

P111c. 8.42. 11cnonb3yi1Te MRrK111iit KynaK 111n111 cycrasb1 nanb1..1es, 
'IT06b1 3aAeiilcrsosaTb TKaHb, 111 MRrKo HaKJ10H111Te ronosy 
KnflfeHTa s 6oKosoe cr1116aH111e. BpaU1eH111e 111/111n111 cr1116aH111e 
MO>KHO A06aB/11Tb flffl/11 y6paTb, 'IT06bl A06fl1TbCR 6onbweiit 
TOl./HOCT/11 TeXH/lfK/11 3a Cl./eT cocpeAOTO'leH/lfR Ha nepeAHflfX 
sonOKHaX (6), cpeAHflfX BOflOKHax (B, l./flfCTOe 60KOBOe 
cr1116aH111e) 111 3aAHfl1X sonoKHax (r, cr1116aH111e snepeA 
/11 60KOBOe cr1116aH111e). 



0TKpb1BaeM nOA3aTblllO'"IHYIO o6naCTb, 

peMeHHble MblWU,bl ronOBbl H weH 

(n3J1/CJ1) 

Koma Bbl 11.ueTe no )l(H3HH, HecH ro110By c11er

Ka Bnepe.uH ce6H, 3TO COJ.uaeT .UOilOJIHHTeJib

HYJO HarpyJK)' Ha TKaHb 33.UHeti 11acTH roJIOBbI 

11 Tpe6yeT .UOilOJIHHTeJibHOfO HanpH)l(eHHH 

H , B KOHel.JHOM Cl.JeTe, cepbeJHblX orpaHH

lJeHHM B TK3HH BOKpyr OCHOB3HHH 33TbIJIKa. 

CTocJle paCCJ136JieHHH BHeWHero U11Jll1H

.UP3 c noMOlllblO TeXHHK, on11caHHblX BbIWe, 

MO)l(HO JaHHTbCH pacKpbITHeM 3TOM o6JiaCTl1, 

no.rrrorns1111saH ee K rny6oKoti pa6oTe B no.u-

3aTbIJ10'IHOH 30He. D.oBOJlbHO MHOfO MbIWU 

np11KpefiJ1HJOTCH B.UOJlb J111Hl111 33TbIJIKa -

no.a Tpaneu11eB11.QHOH HaXO.llHTCH peMeHHbie 

MbIWUbl 11 no11yoCTl1CTaH rpynna - 11 Bee OHM 

6y.uyr BHOCl1Tb HeMHOfO HanpH)l(eHl151 B co

OTBeTCTBYIOlllHe cpaCUHaJibHbie CB51311 B.UOJib 

ocHoBaHHH JaTbIJIKa. Bbl MO)l(eTe 01111cT11Tb 

11x, nocJle.UoBaTeJibHO BOBJieKaH 6011ee rny6o

KHe CJIOH KOH'111K3Ml1 naJibUeB 11 nonpOCHB 

KJlHeHTa noBopa'IHB3Tb fOJIOBy, 'IT06bI BbITH

rHB3Tb TK3Hb npoTHB conpOTl1BJieHl151, OKa-

3bIBaeMoro B3WHMl1 naJibU3Ml1. 

P11c. 8.43. HaYMHaR cpa3y 3a COCl..(eBMP.Hb/M OTpOCTKOM, 

3a.aeucrayure rKaHb a.o.onb n11H1111 3aTbinKa 11 oKa3b1aaure 

conpor11aneH11e P.B11>KeH1110 TKaH11, Kor.aa KnMeHT nosopa
YMBaer ronosy s npor11sonono>KHY10 cropoHy. Pacnono>K11Te 
nanbl..(bl TaK, YT06bl MMHMManbHO TRHYTb BOnOCbl, 

HO np11.aep>Kl1Baurecb n11H1111 3aTblnKa AnR P.OCTMJKeHMR 

nyYWMX pe3ynbTaTOB. 

no3BOHOYH/11K 

P11c. 8.44. /J.nR KnMeHros c BblP.BHHYTblM snepe.a nono>KeH11eM 
ronosi.1 MO>Ker 6i.iri. none3H1>1M Ha'lari. pRP.OM c cpe.o.11H1-1ou 

n11H11eu 11 pa6orarb Hapy>Ky, 11 3TO 3KB1r1saneHTHO pacnpe.ae

neHMIO Mb/Wl..(bl, BblnpRMnRIOW,eU n03BOHOYHl1K, BblnOnHfle
MOMY npl13a.QHl1X 113rH6ax n03BOHOYHl1Ka (P11c. 8. 19 6, B). 

/ 

P11c. 8.45. Bbl MOJKeTe TaKJKe OCB060JKAaTb TKaHM BHl13, 

11cnonb3YR KOHYMKM nanbl..(eB s.o.onb n11H1111 3ar1>1nKa 

"' Me,qneHHO BblnpRMnRR nanbl..(bl, l./T06bl HanpaBMTb TKaHb 
BHl13 no Mepe Toro, KaK KnMeHT YAnMHReT 3aTblnOK BBepx 

no crony B aawy CTOpOHY, YT06bl C03P.aTb paCTR>KeHMe 
3Tl1X TKaHeU. 
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Puc. 8.46. no.aorHys nanbl..lbl, norpy3ure ux KOH'IUKu 
B 3aTblflO'IHOe npuKpenneHue peMeHHb/X MblW/..l 11 noTRHUTe 
ux BHU3, Kor.aa KnueHT nosopa'lusaeT ronosy s nporusono
nO)l(HYIO CTOpOHy. KnueHT MO)l(eT noMO'lb, cnerKa HaKnOHUB 
ronosy BHU3, 'IT06bl ysenU'IUTb paCTR)l(eHue TKaHU. 
3Ta rexHuKa rpe6yer pa3ru6arenbHOi1 cunb1 sawux 
nanb1..1es, KOTOpaR Hapa6aTb/BaeTCR c npaKTUKOU. 

PeMeHHbie MbIWUbI Ja11eI1cTBY10TC.SI npH Ha

KJioHax H BpameHIDl.X fOJIOBbl B TY )Ke CTOpo

HY HJIH CMeIUeHIDl.X B npoTHBOnOJIO)l(HylO. 

no 3TOH npwmHe Bbl, B03MO)l(H0, JaXOTHTe 

pa60TaTb c llBYM.SI CTOPOHaMH no-pa3HOMy. 

noA3aTblnOl.IHaR rpynna (n3J1) 

3rn rpynna He60JibWHX MbIWU HeHMOBepHO 

Ba)l(Ha llJl.SI nponpHouenuHH. 0HH nocTO.SIH

HO OTCJie)l(HBalOT H oueHHBalOT nOJIO)l(eHHe 

H 6aJiaHC fOJIOBbl Hall weHHbIMH n03BOH

KaMH , pa60Ta.SI Hall TeM, '-:IT06bI y11ep)l(HBaTb 

rnaJa H ywH opHeHTHpoBaHHbIMH no JIHHHH 

ropH30HTa HJIH '-:leMy-TO npyroMy, Ha '-ITO Ha

npaBJieHO Barne BHHMaHHe, H COKpamalOTCSl 

B npOTHBO.IletlcTBHe JII06bIM H3MeHeHHS1M 

ueHTpa rpaBHTaUHH. 

CJIO)l(HO nepeoueHHTb Ba)l(HOCTb 3THX MbIWU 

llJlSl ocaHKH, paBHO KaK H 3Ha'-IHMOCTb Te

paneBTH'-leCKOro 06Y'-JeHHS1 llJlSl HX oueHKH 

H HH.UHBH.UYaJibHOro Jie'-:leHH.SI . 

Koma MbI CMOTPHM Ha no.uJaThIJIO'-IHbie 

MbIWUbl c60KY (CM. PHC. 8 . 12 B), Mbl MO)l(eM 

nOJIY'-JHTb JlY'-JWee npe.UCTaBJieHHe 06 HX OT

.ueJibHbIX cPYHKUHSlX. 3a.UHS1.SI 60JibWaS1 npSl

Ma.SI MbIWUa fOJIOBbl npOXO.UHT CJierKa JiaTe

paJibHO OT OCTHCTOro OTpOCTKa C2. 0.uHaKO 

OHa H.UeT '-IYTb 6oJiee BepT11KaJibHO no cpaB

HeHHIO c He60JibWOH JaJI.Hetl MaJIOH np.SIMOH 

MbIWUetl roJIOBbl, HllYIUeH OT 6oJiee rny6o

KOro c I HaJa.u K 33TblJIO'-:IHOMY np11KpenJie

HHIO. Otta pacnoJIO)l(eHa non TeM )Ke yrnoM, 

'-ITO H BepxH.SI.SI KOCaSl MbIWUa roJIOBbl, npoxo-

11.SIIUaSl HaJaJI. OT nonepe'-:lttoro oTpocTKa AT

JiaHTa K JiaTeparrbHOH '-laCTH JaTblJIO'-:IHOH Jil1-

Hl1H. npH nOJIO)l(eHHl1 Bbl11Bl1HYTOH Bnepe.u 

roJIOBbl o6e 3TH MbIWUbl 6y.uyT YKOPO'-:leHbl. 

3a11H.SI.SI 60JibWaS1 np.SIMaSl 11 BepXH.Sl.SI KOCa.SI 

MblWUbl fOJIOBbl 6y.uyT BOBJieKaTbCSl npH no

BOpOTe roJIOBbI 11 CI/C2. KpoMe Toro, Jan

HHH 60JibIUa.SI np.SIMaSl MbIWUa fOJIOBbl 6y.ueT 

yKopo'-:leHa B CJIY'-Ja.SIX Ja.UHero HaKJIOHa fOJIO

Bbl, '-:13CTO B03HHK310IUero y Tex, KTO HOCHT 

0'-IKH, oco6eHHO 6HcPOKaJibHbie. 

lfro6bJ o6ttap~11Tb Ka)l(llylO H3 BepXHl1X 

nOJI.3aTblJIO'-:IHbIX MbIWU, norpy3HTe KOH'-111-

KH yKaJaTeJibHOro, cpe11Hero H 6e3blM.SIHHOro 

narrbUeB rny60KO B JaTbIJIOK TaK , '-:IT06bJ 6e-

3blM.SIHHbie naJibUbl OKa3aJIHCb no o6e CTO

pOHbl BblHHOH CBS13Kl1 11 Hl1)1(e Hap~Horo 

33TblJIO'-:IHOfO BbICTyna. no3BOJibTe BaWHM 

narrbuaM npoHHKHYTb BHYTPh HJIH «BnJibITb» 

rny60KO B CJIOH, c KOTOpbIMH Bbl ~e nopa6o

TaJIH c noMOIUblO TeXHHK, on11caHHbIX BbIUie , 

a JaTeM no11Beptt11Te HX K ce6e CBepxy .uo Tex 

nop, noKa OHl1 He conpHKOCHYTC.SI c HH)l(

HeH noBepXHOCTblO JaTbIJIKa. 3TO He TO )Ke 

caMoe noJio)l(ett11e , KOTopoe '-:laCTo 11cnoJib-

3yeTC.S1 B KpaHl10CaKpaJibHOH TepanHH llJl.SI 

OCB060)l(lleHH.SI aTJiaHT0-3aTblJIO'-:IHOro cy

CTaBa. B 3Totl TeXHHKe narrhUbI He .UB~Tc.SI 

B CTOPOHY noTOJIKa, a HanpaBJieHbl o6paTHO 

K BaM , coxpaHHSl yBepeHHbIH KOHTaKT c HH)l(

Hetl '-:laCTblO JaTblJIKa. 

B TaKoM noJIO)l(eHHH, ecJIH Bbl no.uBHraeTe 

naJibU3MH Bnepe.u-Ha3a.U, TO CKOpee BCero 

no'-:lyBCTByeTe no.u cpe.UHHM naJibUeM «Jie

)l(a'-:lero nOJIHUeHCKOfO» (HHor.ua KOPOTKYIO 



P111C. 8.47. 3.Qecb Mbl B11A11M pacnono)l(eHue nanbL1eB, 
Heo6xo.Q11Moe AflR roro, 'IT06b1 Hai'lru rpu aepxHue 
no.Q3aTblflO'IHble MblWL.lbl. 3areM cpe.QH11iir naneLI oro.Qauraer
CR, 'IT06b1 ccpoKycupoaaTb pa6ory Ha 3a.QHei1 Manoi'r npRMOi'r 
11 aepxHei'r KOCOU Mb/WLjaX ronOBbl. 

CTPYHY) B BJ.1Lle 6oJiee 6oJibWOH 11 6oJiee 

nosepXHOCTHOH 3a.LI.HeH 60JibllIOH npHMOH 

MblWUbl roJIOBbI. Bb1 MO)l(eTe rroMOllb 3TOH 

MbIWUe Y.UJIHHHTbCH, 3auerr11B KOHllHKOM Ba-

no3BOHOl./H/llK 

wero cpe.llttero na.JibUa Mb1wet.Ittoe 6p10wKo, 

3acPHKCHpOBaB ee B HH)l(HeM HarrpaBJieHHH 

H 3aTeM norrpOCHB KJIHeHTa aKKYPaTHO KHB

HYTb roJIOBOH (HaKJIOHHH ee Brrepe.ll), llT06bl 

C03.llaTb BblT.SI)l(eHHe. 

0TnycTHB cpe.llHHH na.Jieu OT TKaH11 11 Jl0380-

JIHH YKa3aTeJibHOMY 11 6e3blMJlHHOMY na.Jib

uaM norpy311TbCH rny6)1(e ITO KOCTH c Ka)l(1J.OH 

CTopottbl, me saw cpe.llHMH na.Jieu o6ttapy

)1(11JI 3a1I.HIOIO 60JibWYIO npHMYIO MbIIIIUY ro

JIOBbl, Bbl corrpMKOCHeTeCb c 3alI.HeH Ma.JIOH 

npHMOH MblWUeH roJIOBbl non. 6e3bIMHHHblM 

Jla.JibUeM 11 c sepxHeH KOCOH MblIIIUeH fOJIOBbl 

no.ll YKa3aTeJibHblM ITa.JibUeM. qT06b1 rrpopa-

6oTaTb 3Tl1 MbIIIIUbl 11 co3.llaTh rny6oKoe pac

cJia6Jiett11e CHCTeMhl, norpy3HTe BaWH PYKH 

8 neHy Macca)l(HOro CTOJia, llT06bI 38TblJIOK 

JlJiaBHO COCKOJ1b3HYJI Ha3a.ll OTHOCJ1TeJibHO 

Arnattrn. 3aTeM (11 TOJibKO 3aTeM) MeD.JieHHo 

JlOTHHHTe 38TbIJIOK BBepx, llT06hI OTKp.blT.b 

yKopot.IeHHYIO ct>acu1110. 

Puc. 8.48. Pacnono)l(11B KOH'IUK11 nanbL1eB Ha Hl1)1(Hei1 'lacrn 
3arbmKa, noTRHUTe ronoay BHl13 K crony, a 3areM cnerKa 
aaepx, no HanpaaneH1110 K aepxHeMy Kpa10 crona. 
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3Ty TeXHHK}' MO)f(HO BbinOJIHHTb no3Tan

HO. no.UHHMHTe OCB060.UHBWYIOCH '-laCTb, 

BbinOJIHHB .UBa npe.Ubl.llYlllHX .UBH)f(eHHH, 

KOTOpbie .UOJI)f(Hbl 6bITb o6be.UHHeHbl, 'IT0-

6bl C03naTb nonBl1)f(HbIH «KOBW». 3aTeM 

.UO)f(.lll.ffeCb paccJia611eHHH, nonHHMHTe CJie

.UYIOlllYIO OCB06onHBWYIOCH 'laCTb H CHOBa 

nono)f(.llHTe, noKa TKaHb OCJia6HeT, npe)f(.lle 

'feM Ha'faTb noHeMHOry yBeJIH'IHBaTb nBH

)f(eHHe. 

1'fa-3a ueHTPaJibHOfO HeBpOJIOfH'leCKOfO H 6110-

MexaHH'leCKOfO nOJIO)f(eHHH 3THX Mblllill 3TH 

nBH)f(eHHH MO)f(HO nOBTOpHTb npH ycnew

HOM Jie'leHHl1. Bbl 11 KJI11eHT 6yneTe B03Har

pa)f(.lleHbI 6oJiee JierK11M naH)f(eH11eM we11, 

CHH)f(ett11eM HanpH)f(eHl1H rna3, a 11HOflla -

peweH11eM npo611eM, CBH3aHHbIX c nJie'laMl1 

11 nanee - BHl13 no n03BOHO'IHl1K}'. 

neCTHHl.IHble MblWU.bl 

3rn Ba)f(HaH rpynna MbIWU noMoraeT crn-

6111111311poaaTb weio non pa3HbIMl1 yrnaM11, 

a cJienoaaTeJibHO, TaK)f(e MO)f(eT nocnoco6-

cTBOBaTb B03Hl1KHOBeH1110 pHna naTTepttoB 

c TO'-IKH 3peHHH CTPYKTYPHOfO 6aJiaHca. ne

penH11e JieCTHl1'1Hbie Mblllillbl 6ynYT Bbirnrn

BaTb weio Bnepen 11 BHl13, B03MO)f(H0 na)f(e 

3aneHCTBYH BpaweH11e, eCJil1 ontta CTOpo

Ha npea30M.lleT npyryio. CpenH11e 11 3anH11e 

JieCTHl1'1Hbie Mblllillbl 6ynyT nepernrnBaTb 

weio B onHy CTOpoHy, C03naBaH JiaTepaJibHOe 

CMemeH11e 111111 HaKJIOH. 

nepenH11e JieCTHl1'1Hbie Mblllillbl cnpHTaHbl 

rny6oKO 11 'laCTl1'-IHO CKpbITbl non rpyn11HO

KJIIO'll1'-IHO-cocueBHnHOH MbIWUeM. Ilpo-

6ep11TeCb K Hl1M, npOCKOJlb3HYB naJibUa

Ml1 non rpymrno-KJIIO'll1'-IHO-COCUeB11nHOH 

Mb1wueti c3an11, no'ITl1 nocepen11He we11. 

HoneBaH cTopoHa KOH'-111KOB aaw11x naJib

uea noJI)f(Ha OKa3aTbCH HanpOTl1B rny60KOH 

CTOpOHbl rpynHHO- KJ1 IO'll1'-IHO-COCUeB11n

HOH Mblllillbl, a nonywe'IKl1 6ynyT Jie)f(aTb 

Ha BepxHeH 'laCTH nepenHHX JieCTH11'1HbIX 

MbIWU. Tenepb Bbl MO)f(eTe npocKOJib311Tb 

BHH3 no J111Hl111 Mblllillbl no HanpaBJieH11IO 

K nepBOMY pe6py, B TO BpeMH KaK KJil1eHT 

Puc. 8.49. AKK}'paTHo pacCJ1a6bre Bawu nanb/.lbt my6oKo 
B rpyAUHO-KJ110l/Ul/HO-COCL.jeBUAHYIO Mb/WLIY CHapy)l(u, 
nonpocuB Bawero K11UeHra npe,Qynpe,QUTb Bae, ecnu OH 
nol/yBcrByer KaKue-nu6o orronocKu HepBoB. npoBepbre 
nono)l(eHue cBoux nanb1.1eB, KOrAa KJ1MeHT ,Qenaer my6oKulir 
BAOX: Bbl ou.wrure COKpa~eHue nepe,QHUX neCTHUl/Hb/X 
Mb/WI.I nOA KOH'IUKaMU Bawux nanbl.leB BO BpeMR BAOXa. 
3a<PuKcupylirre TKaHb u OKa3btBalirre conporuBneHue, KOrAa 
KJ1UeHT onupaeTCR B CBOU cronbl, 'IT06bl YAflUHUTb 3a,QHIOIO 
l/aCTb weu. Ero 3aTblnOK cKonb3UT no crony B Bawy cropoHy, 
a no,Q6opOAOK TRHercR K nepe,QHeiil 'lacru ropna. 

yn11paeTCH B CTOnbI (KOJieHl1 HanpaBJieHbl 

BBepx) 11 no3BOJIHeT fOJIOBe CKOJ1b311Tb no 

K}'WeTKe no HanpaBJieHl1IO K BaM, CfJla)f(l1-

BaH weMHbIH JIOpno3 11 BbITHfl1BaH ueJieBbie 

Mblllillbl. 

lioJiee Mowttoro Bo3nei1cTBl1H MO)f(HO no-

611TbCH, npH)f(aB n11CTaJibHOe np11KpenJieH11e 

Mblllillbl, naCCl1BHO HJ111 aKTl1BHO noaopa'-111-

BaH fOJIOBY KJIHeHTa B TY )f(e CTOpOHY H Jia

TepaJibHO crn6aH B npOTl1BOnOJI0)f(HYIO CTO

poHy. 

Bb1 MO)f(eTe npoaep11Tb, '-ITO nanbn11pyeTe 

11 pa6oTaeTe HMeHHOCJieCTHH'IHbIMH MbIWUa-



P111c. 8.50. Pa6oraR c OAHOlir nepeAHelir neCTHWlHOlir Mb1w1.1elir, 
3aqmKC111pylirTeCb B MeCTe ee AlllCTdflbHOro np11tKpenneHl!lfl 
111 MeAneHHO noaopaY111aalirre ronoay a 7}' >Ke cropoHy 
111 cm6alirre ee narepanbHO a npornaonono>KHYIO cropoHy. 
06paT111Te BHl!IMaHllte, '!TO npllt pa6ore c neCTHl!IYHb/Ml!I 
Mb1w1.1aM111 Ba>KHO Aep>KaTb ronoay 111 aepxH111e welirHble 
no3BOHKlll. np111111cnonb30BaH111111 noA.Qep>K111aa10U{elir pyK111 
6n11t>Ke K nonepeYHb/M OTPOCTKaM C3 (a), AB11t>KeH11te 
</JOKYClllpyeTCfl Ha Hllt>KHlllX welirHblX n03BOHKdX Ill neCTHl!l'IHb/X 
Mb1w1.1ax. T111n111YHaR ow1116Ka - Aep>KaTb ronbKO 3aTblnOK: 3TO 
np11tBeAeT K TOMy, YTO aepXHllte welirHble n03BOHKl!I Ill nOA3aTbl
nO'IHble Mb/WL{bl 6yAyr ABlltraTbCfl 6onbwe, YeM neCTHllt'IHb/e. 

MH: B 3TOM CJIY'-!ae TKaHH non TO'-IKOH Bawero 

KOHTaKTa 6y11yr no 01..UYllieHIDIM HanoMHHaTb 

BepeBKH, no'-ITH KaK cTpyttbl 6ac-rnrapb1. 8b1 

MO)l(eTe npoBepHTb 3TO, nonpOCHB KJIHeHTa 

c11eJiaTb rny6oKHH BllOX. JleCTHH'-IHble Mblllillbl 

110Jl)l(Hbl COKpaTHTbC51 B nocJiellHHe OT n51TH 110 

11eCHTH npoueHTOB BllOXa, Korna OHH no11HH

Ma10T pe6pa llJIH noCJie11Hero 110B11oxa (xorn, 

eCJIH Bbl HH'-lero He no'-lyBCTByeTe, y6e11HTeCb, 

'-ITO OHH npOX01151T Beeb nyrb; npH pecnttpa

TOpHblX npo6JieMax OHH MOryr COKpawaTbCH 

paHbWe HJIH ~e HaX011HTbC51 B Hanp51)1(eHHH) . 

no3BOHOYHl1K 

Puc. 8. 51 . CpeAH11te 111 3aAH11te neCTH11t'IHb1e MblWl.lbl MO>KHO 
Halirr111 rny6oKo noA rpane1.1111elir. Cno>K111re nanbl.lbl noA 
nepeAHlllM KpaeM Mb/WI.lb/: Ill Bbl AOfl>KHb/ noYyBCTBOBaTb 
CTPYHbl Mb/WL{bl, lllAYUlllle BHlll3 OT nonepeYHb/X OTPOCTKOB 
K pe6paM. l/ro6bl paCTRHyTb cpeAHllte neCTHl!l'IHble Mb/WL{bl, 
nepeaeA111Te we10 a 6oKoaoe cr1116aH111e (6); np111 pa6ore 
c 3aAHlllMl!I neCTHl!l'IHb/Ml!I Mb/WL{dMl!I 6onee none3Hb/M 
MO>KeT OKa3dTbCfl cr1116aH11te anepeA (B). 

CJIO)l(HB naJibUbl rny6oKo Ha nepe11Heii '-la

CTH BepxHeH TpaneutteBHllHOH Mblllillbl, Bbl 

MO)l(eTe 3a)l(aTb .LlHCTaJibHble npHKpenJie

HHH cpe11HHX H 3a.LlHHX JieCTHH'-IHblX MblWU, 

HCnOJib3YH KOH'-IHKH OllHOfO HJIH llBYX 

naJibUeB, Korna HHCTPYKTttpyeTe KJIHeHTa 

CKOJlb3HTb fOJIOBOH B npOTHBOnOJIO)l(HYIO 
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CTOpOHy. Ilp11 HaueJieHHOCTH Ha 3a.UHIOIO 

JieCTHHYHYIO MbIWUy, He60JibWOe Bpawe

HHe fOJIOBbl 11 we11 B npOTHBOilOJIO)l(HYIO 

CTOPOHY MO)l(eT nOMO'-lb CJierKa YJIYYWI1Tb 

pacn1)1(eH11e. 

JleCTHH'-IHbie Mbll.lIUbl HBJIHIOTCH rny60KI1-

MH JIOKaJibHbIMH MbIWUaMH MH sepxHeH 

Tpaneu1111 11 noBTOpHIOT TOT )l(e naTTepH, HO 

nepeceKaIOT MeHhwe cycrnsos - snepe.u 

11 BHI13 MH nepe.UHHX JieCTHH'-IHblX 11 nepe.u

HeH: YaCTH Tpaneu11eBI1.UHOH Mbll.lIUbI; YeT

KO Hap~ B CTOPOHY - MH cpe.UHHX JieCT

HH'-IHbIX Mbll.lIU 11 cpe.UHHX BOJIOKOH BepxHeH 

Tpaneu1111; 11, HaKOHeu, BHI13 11 Ha3a.u MH 

3a.UHI1X JieCTHH'-IHhIX MblWU 11 3MHI1X BOJIO

KOH sepxHeH: Tpaneu1111. On11caHHaH Bb1we 

TeXHHKa OTpa)l(aeT Ty, KOTOpaH 11306pa)l(eHa 

Ha P11c. 8.41, HO HBJIHeTCH 6oJiee rny60KOH 

11 60JihWe <t>oKYCHpyeTCH Ha B3al1MO.Udi

CTBI111 we11 11 BepxHHX pe6ep (JieCTHH'-IHbie 

MbIWUbI), a He nJieY 11 roJIOBbI (Tpaneu11e

s11.uHaH MbIWUa). 

JleCTHH'-IHbie Mbll.lIUbl TaK)l(e HMelOT Heno

cpe.UCTBeHHOe OTHoweH11e K .UbIXaH1110. OH11 

no.uH11Ma10T sepxH11e pe6pa B nocJie.uH11e 

HeCKOJihKO npoueHTOB OCTaTO'-IHOro B.UO

xa, a 3HaYHT, Moryr TaK)l(e orpaH11Y11BaTb 

onycKaH11e pe6ep np11 noJIHOM Bbmoxe. He

.uocTaTOK .UBH)l(eHHH B BepXHHX pe6pax BO 

BpeMH UHKJia .UhlXaHHH YaCTO yJiyqwaeTCH 

c nOMOlllblO .ueJIHKaTHOH pa60Tbl c JieCTHI1'-l

HbIMI1 MbIWUaMH, HO BbinOJIHHTb ee CJie.uyeT 

aKKYPaTHO, OC03HaHHO 11, YaCTO, B pHTMe 

.UbIXaHHH KJIHeHTa. 

PacTH)l(eH11e JieCTHHYHbIX MbIWU nocpe.ucT

BOM .UBH)l(eHHH fOJIOBbl MO)l(eT 6bITb CJIHW

KOM arpeCCHBHbIM .UJIH HeKOTOpblX KJ111-

eHTOB; HM MO)l(eT np11HeCTI1 noJib3Y 6oJiee 

JierKoe 803.UeHCTBHe, CBH3aHHOe c BepXHI1-

MI1 pe6paMI1 11 paccJia6JIHIOIUee HX BHI13 Ha 

Bbl.UOXe. 

06paTHTe BHHM3HHe: JleCTHH'-IHbie Mbllli

Ubl TeCHO CBH3aHbl c nJieYeBblM cnJieTeHH

eM, KOTOpoe BblXO.UHT 113 we11 qepe3 npo

Me)l(yTOK Me)l(.lly nepe.UHI1MI1 11 cpe.UHI1MI1 

JieCTHI1'-IHhIMI1 MbIWUaMH. Ilpe)l(.lle YeM pa-

6oTaTb c 3TOH o6JiaCTbIO, nonpoc11Te KJIH

eHTa npo11Hct>opM11posaTb sac, ecJI11 OH 

noYyBcTsyeT KaKoe-JI1160 HepsHoe owywe

H11e. EcJI11 3TO CJI)"-:IHTCH, 3HaYHT Bbl .uas11Te 

Me)l(.lly nepe.uHeH: 11 cpe.uHeH: JieCTHH4HbIMH 

MblWUaMH, Il03TOMY npoCTO 113MeHHTe no

JIO)l(em1e HJIH yroJI KOHTaKTa H nonpo6yH:Te 

CHOBa. y Tex KJIHeHTOB, y KOTOpbIX ct>acu11H 

oco6eHHO cKJieeHa, BOBJieYeHHe nJie11eso

ro CnJieTeHHH Ha nepBbIX CTa.UHHX OCB06o

)l(,UeHHH JieCTHH'-IHbIX Mbll.lIU HeH36e)l(Ha. 

Ilp11 CMHP-IeHM.11 .uasJieHHH B COOTBeTCTBM.11 

c owywemrnM11 KJIM.eHrn <t>acutt10, CBH3bI

sa10wy10 cnJieTeHHe H MHo<t>acUHIO, MO)l(HO 

pa3MHf'-IHTb H OCB06o.uHTb, a HepBHOe owy

weHHe nocTeneHHO 11cYe3HeT. 

4TeH111e Tena: 
npOABlllH}'TbU1 ypoeeHb 

l. B fJiase 6 Mhl 11ccJie.uosaJIH B3attMo.ueH:

cTBHe Me)l(,Uy OTBO.UHIUHMH H npOTHBO

nOJIO)l(HbIMH npHBO.UHIUM.MM. Mhll.lIUaMM. 

np11 HaKJIOHe Ta3a H BbinOJIHeHHH TeCTa 

Ha nepettoc seca. HaKJioH Ta3a BJieYeT 3a 

co6oH: HaKJIOH HI1)1(HeH: YaCTH noHCHHUbl; 

npH Hecnoco6HOCTH HI1)1(Heti YaCTH noHC

HHUhl K HaKJIOHY JII06oe .U811)1(eHHe Ta3a BO 

<l>POHTaJibHOH nJIOCKOCTH 6y.ueT nepe.ua

BaTbCH B o6JiaCTb BOKpyr rpy.uonOHCHH'-1-

HOro coe.u11HeHHH. 

Mo)l(eTe JIH Bbl npH.uyMaTb TeCT, KOTOphIH 

.uacT saM 6oJiee cneutt<t>11YeCKY10 1rn<t>op

Mautt10 0 KBa.upaTHOH noHCHH'-IHOH Mbllli

ue c 06e11x CTOpOH, a TaK)l(e 0 ee BepXHHX 

H HH)l(HHX BOJIOKHax? 

2a. fJIH.UH Ha Pttc. 8.53, MO)l(eTe JIH Bbl om1-

caTb naTTepHbl HaKJIOHa weH OTHOCH

TeJibHO rpy.UHOH KJieTKH H fOJIOBbl OTHO

CHTeJibHO wett? 

26. IlpH.uep)l(HBaHCb npHHUHilOB, KOTOpbie 

Bbl, B03M0)1(H0, 06Hap~11JIH B Bonpoce 

l BbIWe, 11 cpaBHHBaH BOJIOKHa KBa.upaT

HOH Mbll.lIUbl noHCHHUbl (noKa3aHHOH 
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P111c. 8.52. 50KOBOi1 HdKflOH TaJa, KaK B nono)l(eH"1"1 CTOR, TaK"' np111 XOAb6e, rpe6yer n0,4CTpOi1K"1 OTB0,[1Rllj"1X Mb/WLI, 

npornaononO)l(Hb/X np"180,[1Rllj"1X MblWLI "'KBa,[1paTHOi1 MblWLlbl noRCH"1Llb1. np111 XOAb6e AB"1)1(eH"1e HanpaaneHO CHvtJy-aaepx 

"'HdKnOH KOMneHcvtpyeTCR H"1)1(Hei1 'ldCTblO nORCH"1Llbl "'nOABJAOWHO-nORCH"1'1Hb/M"1 BOflOKHdM"1 KBdAPdTHOi1 MblWLlbl 

noRCH11Llbl . Ha P111c. 8 .60a MO)l(HO TdK)l(e YBMAeTb COOTBeTCTBYIOllj"1e aMnnwryAbl AB"1)1(eH"1R nOJBOHO'IHvtKa. 



<1JacljvianbHb1"1 penviJ Wlfl crpyKrypHoro 6anaHca 

P11c. 8.53. 8 rnaae 6 Mbf y:>Ke a11.aen11, 'ITO y Mo.aen11 A 
ecrb TPYAHOCT11 c BbmonHeH11eM recra Ha nepeHoc aeca, 
11 np11 B11Ae CJa.au Mb/ TaK:>Ke BUAUM 113ru6 B noRCHl1'1HOM 
or.aene no3BOHO'IH11Ka. 

PeMeHHaR Mb1w4a ronoeb1 

nonyo:;:~:; ~~ 
ronoeb1/ ; 

BepxHRR 
KOCaR MblWl..la 

3aAHRR ManaR npRMaR 
MblW4a ronOBbl 

3aAHRR 
6onbwaR 
npRMaR 

_...&~J-t1f- Mb1Wl..la 
ronoeb1 

An1-1HHeiilwa11 
MblWl..la 
ronoeb1 
no3BOHO'!HaR 
apTepi.iR 

neCTHl'1'1HaR 
MblW4a 

3aAHRR 
neCTH1'1'1HaR 
MblWl..la 

Puc. 8.54. fnR,aR Ha opraHu3a1..1ut0 eonoKOH, KOHTpon11pyt0~11x 
.aau:>KeHue weu, Mb/ MO:>KeM 3aMeTUTb CXO:>KeCTb opraHl13a1..11111 
Me:>K,ay cpeAH11Ml113aAH11MU neCTHU'IHb/MU U HU:>KHetit 'laCTblO 
KBa.apaTHOtit noRCHU'IHOtit Mb/Wl..lbl, KOCb/MU nO,lj3aTblnO'IHb/Ml1 
u aepxHetit 'laCTblO KBa.apaTHOtit nORCHU'IHOtit MblWl..lbl. 
(06parure BHUMaHue: He ace no,lj3aTblnO'IHbte MbtWl..lbf 
RBnRIOTCR KOCblMU.) 

Ha P11c . 8.52) c opraH11Jau11et1 cpentt11x 

H Ja.LlHHX JieCTHH':IHblX, a TaIOKe non

JaTblJIOt:IHblX Mbllllll, noKaJaHHblX Ha 

P11c. 8.54, MO)[(eTe JIH Bbl paJpa6oTaTb 

cTpaTermo .LlJIH oueHKH nocTynHoro Ja.Ll

Hl1M H cpe.LlHHM JieCTHl1t:IHblM MbllllUaM 

60KOBOro crn6aHI1fl B cpaBHeHHH c non

JaTbIJIOt:IHblM KOMTUieKCOM? 

3. Xorn no Q>oTorpaQ>1111 CJIO)[(HO 3aMeTl1Tb 

(P11c. 8.55) , nOCMOTPl1Te Ha naTTepH Bpa

meHHSI B cn11He MO.Llem1 A. Mo)[(eTe JIH Bbl 

o6Hap~Tb 6oJiblllee , 6oJiee .LlJ111HHoe 

BpaIUeHHe B Il03BOHOt:IHl1Ke? f.Lle OHO Ha

t:IHHaeTCSI 11 3aKaHt:Il1BaeTCSI, H MO)[(eTe Jll1 

Bbl pa3pa60TaTb CTpaTermo, KOTOPYIO 6bl 

Bbl HCilOJib30BaJil1 .LlJISI 11cnpaBJieHHSI 3TOro 

BpameH11S1? 

Puc. 8.55. /113Y"aTb cnuHy 1u111eHra npo~e B peanbHOtit :>Kl13Hu, 
'leM Ha KapTUHKe; TO'IHOCTb 'ITeHUR 3,ljeCb MeHee Ba:>KHa, 'leM 
Bbtpa6orKa nocneAOBarenbHOtit crpareruu. Mo:>Kere nu Bbt 
onpe,llenurb rpu aa:>KHbtX TO'IKU OAHOtit pora1..1uu - Ha'lano 
u KOHe1..1 (r. e. ABe HetitrpanbHbte TO'IKU) u «BepwuHy» 
(r. e. TO'IKY Hau6onbwero OTKnOHeHuR). /11cxoAR 113 3Toro, 
3anuw11re caot0 pa6o'lyt0 crparerut0. 

4. CornacHbl n11 Bbl, t:ITO, Ha nepBbIM BJrJISI.Ll, 

MO.LleJib o (P11c . 8.56) neMOHCTp11pyeT 

Ot:IeHb BepTHKaJibHYIO 11 OTHOCHTeJibHO 

npSIMYIO ocaHKY co CJierKa Bbl.LlBl1HYTOH 

Bnepen ronoBoti? Ecn11 Bbl He cornacHbI, 

TO not:IeMy? EcTb JIH KaK11e-To TKaH11, KO

TOpb1e BbIJb!BaIOT y Bae nonoJpeHHH? MbI 

~e ynOMHHaJIH noTeHUl1aJibHYIO yKopo-

1.JeHHOCTb Me)[(.Lly cocueBH.LlHbIM H Met:Ie

Bl1.ilHblM OTpOCTKaMl1 - eCTb JIH eme t:ITO

TO, t:ITO Bbl 6bl XOTeJil1 npoBepHTb? 



Puc. 8 . 56. Mbt yJKe Bu,qenu 3TOT paKypc pa Hee, HO cei'll.fac 
nepeHeG1Te Bawe BHUMaHue Ha TKaHb «3Kcnpecca» 
noBepxHOCTHOU <!>poHTanbHOU fluHuu u neJKa~ue no,q Heu 
«3neKTpW4KU» nepe,qHUX neCTHUl./Hb/X Mb/Wl..j u no1'3aTblflOl./HblX 
MblW/..l . 3TO ronoBa BblTRHyTa Bnepe,q unu rpy,qHaR KneTKa 
no,qHRTa BBepx? Ka Koe ABUJKeHue Momo 6bt onpe,qenuTb 
noTeHl..jUanbHO 3a,qeUCTBOBaHHbte TKaHu? 

5. DUI.LUI BHl13 Ha cn11Hy MO.lleJm 6 (P11c. 

8.57a), Mbl Bl1.lll1M .llOCTaTO'IHO CJIO>KHblM 

naTTepH no3BOHO'IHOM M)'CK)'JiaTypbI. BMe

cTo TOfO, 'IT06bI aHaJil1311pOBaTb ee 11CXO.WI 

113 :noro, nonpo6yi1:Te on11caTb OTHOC11TeJib

Hh1e COOTHOIIIeHJrn B ee aKTl1BHOM CTOMKe 

npo<Pecc110HaJibHOro Bei1K6op1111crn. 

0TBeTbl 

l. EcJI11 Bbl nonpoc11Te. KJI11eHTa HaKJIOWITbCH 

B60K BJieBO 11 BnpaBO, 3TO 11acT BaM MHOro 

11HQ:>opMau1111 0 TKaHHX JlaTepaJibHOM JI11-

Hl1l1 (B KOTOpOM KBanpaTHaH MblIIIUa noHC

H11Ubl HBAAeTCH rny60KOM «3JieKTpl1'IKOM» ). 

Mb1 MO)l(eM co6paTb 11tt<PopMau1110 o Me)l(

pe6epHbIX MbIIIIUax 11 MbIIIIUaX, BbinpHM

JIHIOllll1X n03BOHO'IHl1K, a TaK)l(e 0 BepXHl1X 

BOJIOKHaX KBanpaTHOM noHCHl1'IHOM Mbllll

Ubl - no CYTl1, .llAA npoBepKH ananTl1BHO-

no3BOHO'-IHVIK 

Puc. 8.57. CnoJKHaR nocne,qoBaTenbHOCTb Bpa~eH/lfU 
/If llf3rtlf60B He6onbWaR, HO 3Ha'-lllfTenbHaR: (a) 3TO llfMeeT 
HeMHoro 6onbwe CMbtcna, ecnllf paccMaTpllfBaTb ee 
B KOHTeKCTe npeo6na,qato~ero Bei1K6op,quHroBoro nono}l(eHllfR 
y Mo,qenllf 5 (6, ,qa, OHa ,qepJKVIT BewanKy AflR o,qeJKAbt). 
MO}l(eTe fl/If Bbl npoaHanllf311fpOBaTb OTHOCllfTenbHOe 
nono}l(eHllfe no3BOHKOB, a TaKJKe npe,qCTaBllfTb BnllfRHllfe cllfn, 
npOXOAR~llfX l.fepe3 ee Teno BO BpeMR Bb1crynneHllfU? 

CTl1 KBanpaTHOM Mbllllllbl noHCHl1Ubl B 3TOM 

TeCTe CJil1IIIKOM MHOro «I.IJYMa». 

.LlB11)1(eH11e, noKa3aHHoe Ha P11c. 8.58, 

TaK)l(e HBJIHeTCH HanpaBJieHHblM CBep

xy BHl13 - CHa'IaJia .llBl1raIOTCH fOJIO

Ba 11 rpy.llHOM OT.lleJI, 11 OHl1 .llBl1raIOTCH 

.llaJibllle, 'IeM nOHCHl1'IHbIM OT.lleJI, TaKl1M .. 
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Puc. 8.58. npoCTbte 60KOBbte HaKflOHbl MOryT ,llaTb O'leHb 

MHOro l1H</JOpMa1.41111, ecn11 Mb/ XOTl'IM 1130fll1POBaTb Bfll'IRHl'le 

KBa,llpaTHOiil noRCHl'l'IHOiil MblWLjbl. 

o6pa3oM .uBeHa.uuaToe pe6po 6y.ueT y.ua

JIHTbCH OT TpeTbero noHCHH'IHOro no-

3BOHKa, H HeMHOfO .UBH)l(eHHSI .UOCTHr

HeT caMbIX HH)l(HHX noJBOHKOB. EcJIH Bbl 

CHOBa nocMOTPHTe Ha PHc. 8.30 (6,B), Bbl 

JaMeTHTe , •no .uBeHa.uuaToe pe6po 60Jib

we KOHTpOJIHpyeTCSI noHCHWrno-pe6ep

HbIMH BOJIOKHaMH, H, TaKHM o6pa30M, 

3TOT TeCT .uaeT HaM COBCeM HeMHOro HH-

Q>opMaUHH 0 HH)l(HHX, nO.UB3.UOWHO-no

SICHHl.JHbIX BOJIOKHax. 

EcJIH 6b1 MbI xoTeJIH y6paTb 3TOT «WYM» HJ 

TeCTa Ha 6oKOBbie HaKJIOHbl, Mbl MOfJIH 6bI 

BOCnOJib30BaTbCSI pa6ot.Iei1 no3HUHei1, no

KaJaHHOH Ha PHC. 8.31, HO HCnOJ1b30BaTb 

JIHWb nanbnHpyIOll.lee npHKOCHOBeHHe. 

qT06bI H30J1HPOBaTb HH)l(HHe BOJlOKHa 

KBa.upaTHOH nOHCHHl.JHOH MbIWUbl, Mbl 

HCnOJlbJyeM .UBH)l(eHHe CHH3y-BBepx OT 

crn6aHIDI KOJleH (PHc. 8.59). Crn6aHHe 

KOJieHa onycKaeT Ta3 B TY )Ke CTOpOHY H co-

3.UaeT cepHIO HaKJIOHOB noHCHHl.JHbIX no-

3BOHKOB, Hat.IHHaH OT L5 H BbIWe. Mo)l(HO 

YBH.UeTb, l.JTO BeKTOP .UBH)l(eHHSI COOTBeT

CTByeT opHeHTaUHH nO.UB3.UOWHO-nOHC

HHl.JHbIX BOJlOKOH, H Mbl MO)l(eM HCnOJ1b30-

BaTb 3TO nOJlO)l(eHHe KaK llJlH oueHKM, TaK 

H llJlH pa60Tbl c TKaHblO. 

2a. Y KJIHeHTa A, noxo)l(e, npaBbiti HaKJloH 

weH OTHOCHTeJlbHO rpy.UHOH KJieTKH 

H JieBbIH HaKJIOH roJIOBbl OTHOCHTeJibHO 

weH - KOMneHcaum1, B03Bpall.laJOll.la.sI 

ero rnaJa Ha JlHHHIO ropH30HTa. no3TO

MY CKOpee BCero HaWHMH BepOHTHblMH 

no.uoJpeBaeMbIMH llJlH TeCTHpOBaHH.H 6y

.UYT JleBaSI BepXH.sISI TpaneuIDI (noCKOJlb

KY ronoBa pacnoJIO)l(eHa 6J1H)l(e K neBOMY 

nJieqy, KOTOpoe TaK)l(e l.JYTb BbIWe npaBO

ro), npaBaSI cpe.UH.sIH/3a.uH.sISI JleCTHHl.JHbie 

Puc. 8.59. t1cnonb30BaH11e cr116aHl1R KOneH .llflR C03,llaHl1R HaKnOHa Ta3a n03BOnReT HaM yB11,lleTb a,llanTl'IBHOCTb Hl'l>KHl'IX BOflOKOH 

KBa,llpaTHOiil noRCHl'/'IHOiil Mb/Wl.jbl (npOXOAR~l'IX OT nOAB3,llOWHOiil KOCTI'/ K L3-51). np11 crn6aHl111 nesoro KoneHa (6) 

Mbl 811,lll'IM, 'ITO no3BOHO'IH11K HaTRr11saeTCR HaMHOro Cl'lflbHee, 'leM KOr,lla cr116aeTCR npasoe KOfleHO (a). 3TO MO>KeT np11secr11 

Hae K BblBO,lly, 'ITO neBble Hl'l>KHl'/e BOflOKHa KBa,llpaTHOiil noRCHl'l'IHOiil MblWLjbl, B03MO>KHO, 6onee orpaH11'1eHbl, 11 Mb/ Morn11 6bl 

nopa6orarb c H11M11, 3a,lleiilcrsyR 11x n1160 TaK, KaK noKa3aHo Ha Puc. 8.29, n1160 a,Qanr11pyR rexH11Ky K nono>KeH1110 croR. 

(np11Me'laH11e: 3TO TaK>Ke 3aCTaBnReT Hae nO,ll03pesaTb yMeHbWeHHbliil ,lll1ana30H ,llBl'/>KeHl'/R 3TOiil MO,llen11 np11 BbtnOnHeHl'/11 

recra Ha nepeHoc seca s rnase 6). 



--enaHT (Cl) 
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(C2) 

Kpecrel..l 
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Crn6aH1-1e/ 
Pa3rn6aH1-1e 

60KOBOe 
crn6aH1-1e 

noJBOHOYHl1K 

Bpa~eH1-1e 

PMc. 8.60. Korp,a Mb/ CMOTP"1M Ha BOJMO>KHble p,ManaJOHbl P,B"1>KeH"1fl B wei1HOM oTp,ene no3BOHOYH"1Ka, Mb/ JaMeYaeM p,ee 

Be~"' - yeen"1YeH"1e P,"1ana30Ha 8 Ka>Kp,OM nnOCKOCT"1 OTHOC"1TeflbHO OCTaflbHOi1 YaCT"1 n0380HO'IH"1Ka, a TaK>Ke cne1..1"1afl"13af..1"1/0 

eepXH"1X wei1HblX noJBOHKOB Cl"' C2. B amaHTO-JaTblflO'IHOM cyaaee "1MeeTCH p,oaaTOYHafl aMnnMTyp,a 6oKoeoro crn6aH"1fl, 

YTO OJHaYaer, YTO P,BM>KeHMe ceepxy-BH"13 OT yepena 6yp,eT B nepeyJO OYepep,b Bfl"1f1Tb Ha 3TO, "' Mbl MO>KeM He yeMp,eTb nonHbli1 

p,ManaJOH H"1>KHero wei1Horo oTp,ena. B 3TOM Terre Mb/ B"11J."1M, '/TO eepxHHH YaCTb we"1 OTKpb1eaeTCH 6onbwe cnpaea 

(np"1 HaKnOHe eneeo), YeM Hao6opoT. ]TO COOTBeTCTByeT Hawei1 01..1eHKe ocaHK"1. 



C!>ac1..w1anbHb10 penvr3 .£V1R crpyKrypHoro 6anaHca 

MbIWUbl (nOCKOJibK)' we.R 6JIIDKe K npa

BOH cTopoHe rpy.uHoti KJieTJrn) 11 11eab1e 

no.u3aTbIJ10lJ:Hbie MbIWUbl (nOCKOJlbK)' ro

JIOBa 6JIIDKe K JleBOH CTOpOHe weH). 

26. HcrroJib3YH npHHUHnhI HanpaBJleHHoro 

CH113Y BBepx HJlH caepxy BHI13 .UBIDKe

Hl151 113 aonpoca l, MbI MO)l(eM npoaepttTb 

no.u3aTblJ10lJ:Hbie l1 JleCTHHlJ:Hbie MbIWUbl. 

TttnMY:Hbiti TecT Ha aMnJIHTY.UY .UBM)l(eHHH 

np11 6oKOBOM crn6aHHH wew, Koma yxo 

HanpaBJ151eTC51 K nJleY:y, 51BJ151eTC51 .UBIDKe

HHeM CBepxy-BHM3. 

4To6hI npoaepMTb cpe.uH11e 11 Ja.UHHe 

JleCTHHlJ:Hble Mblllillbl, Mbl MOfJlM 6bI BOC

nOJ1b30BaTbC51 .UBIDKeHMeM, noKa3aHHblM 

Ha Pttc. 8.51, HO 6e3 npMBJieY:eHHH Hawwx 

nanbues. MbI TaK)l(e MO)l(eM co6paTb HH

<t>opMaumo 06 HX <t>YHKUMOHaJlbHbIX cno-

C06HOCT51X c noMOWblO .UBM:>KeHH51 CHM3Y

BBepx, KaK noKaJaHo Ha Pttc. 8.61. 

Koma Mbl CMOTPHM Ha (a), Mbl BH.UHM KaK 

BepXHMe pe6pa .UBl1falOTC51 OT wett CJleBa 

(xorn JleBoe n11eY:o BbifJ151.UHT y.uep)l(MBa

eMbIM HaBepxy aepxHeH Tpaneu11eti -

3TO xopowee ynpa)l(HeHMe Ha «Btt.UeHMe» 

CJlOeB TKaHH l1 onpe.ueJleHMe Y.UaJI5IIO

lUl1XC51 OT .upyrnx KOCTeti). Ha pHCYHKe 

(6) Mbl Jlyqwe BH.UMM HaKJIOH HH)l(HeH 

Y:aCTH weM, l1 OH OCTaeTC51 npM6JIM)l(eH

HblM K HetiTpaJlH OTHOCMTeJibHO rpy.llHOM 

KJieTKH c KOppeKTHPYIOlUMM 60KOBblM 

crn6aHMeM BbIWe 06.11acTM C3. 3To CHOBa 

no.uTBep)l(.llaeT Hanrn BbIBO.llbI 06 ocaHKe, 

KOTOpbie yKa3bIBaJll1 Ha noTeHUHaJlbHO 

60.11ee KOPOTKMe npaBbie 11ecTHHY:Hbie 

MblWUbl, JieBbie nO.ll3aTbIJIOlJ:Hbie M JieBylO 

TpaneUHIO. 

Puc. 8.61. llfcnonb30BaHl1e pacKa•maaHUR PYKl1 - 3TO TOflbKO OAl1H 113 cnoco6oa, KOTOpblMl1 MOJKHO C03AaTb HaKnOH Ta3a; 
Mb/ Mornu TaKJKe nonpOCUTb paccna611Tb KoneHO, KaK npu npoaepKe KBaApaTHOJir noRCHl1'-IHOJir Mb/Wl..jbl. KnueHTa npOCRT 
yAepJK11BaTb rna3a c</JoKycupoaaHHbJM11 'leTKO npRMO npu nOAbi:!Me pyKu HaA ronoaoiir; 3TO HaKnOHReT rpyAHYIO KneTKy BHl13 
co cropoHbl, nporuaononoJKHoiir ucnonb3yeMoiir pyKe. 3ro o6~ee ABUJKeHue, Koropoe raKJKe MOJKeT BHecru HeMHoro «wyMa», 
nocKonbKY Ha pe3ynbrarb1 6yAyr anuRTb npoHa4110HHb1e/cyn11Ha4110HHb1e cnoco6Hocr11 cron, np11aeAeH11e 11 oraeAeHue 6eApa 
11 6oKoaoe cr116aH11e Kopnyca 11 nne'I. Mb1 He np11BOAl1M ero 3AeCb AflR 11cnonb30BaH11R npu npoaepKe necrHU'IHblX MblW4, 
a fll1Wb npe,qnaraeM B Ka'leCTBe HarnRAHOTO noco611R AflR 113Yl/eHl1R </JYHKl..j110HanbHOrO Bfll1RHl1R YKOpO'leHHOCTl1 neCTHl1'1HblX 
MblWl..j Ha ABUJKeHue CHl13Y BBepx (KaK onucaHO HUJKe) . . ,,. 



c cPYHKUHOHaJibHOH TOY:KH 3peHHH 6011ee 

KOpOTKHe npaBbie 11eeTHHY:Hbie Mbllllllbl 

Moryr npHBeeTH K 3aWeMJieHHlO BepXHHX 

llleHHbIX no3BOHKOB no JieBOH eTopotte 

11/HJIH nepepaen1)1(ett1110 npaBbIX no.rl3a

TbIJI011HbIX Mbllllll. 

3. Xorn eJIO)l(HO JaMeTHTb e a6eo1110Tttot1: TOY:

ttoeTblO, Bee )Ke MO)l(HO y1rnneTb eHJibHYlO 

11eBy10 pornu1110 no no3BOHOY:HHK)'. Otta 

ttat.J:HttaeTeH rne-To tta ypoBHe Tll, HMeeT 

seplllHHY B 0611aeT11 T9 11 B03BpawaeTeH 

K ttetfTpaJIH Ha ypostte T2. 

CTpaTernH 6yneT JaKJI10Y:aTbCH B pa6oTe 

e rny6oKHMH MbllllUaMH-BpawaTeJIHMH 

no3BOHOY:HHKa enpaBa OT L3 no ypoBHH 

T9 H 3aTeM nepeKJIIO'leHHH Ha JieBYJO eTO

potty e L2 no T2. Ko11w1eerno qaeTHY:HbIX 

eosnaneHHH e 06e11x eTOpOH MO)l(eT Y.LIH

BHTb Bae, HO nOMHHTe, Y:TO Mbllllllbl-Bpa

waTeJIH Moryr Hat.J:HHaTbeH Ha TpH-nHTb 

eerMeHTOB HH)l(e ypoBHH BpawaeMoro no-

3BOHKa. 

4. BH.LI e6oKY Ha MO.LieJib 6 noKa3brnaeT no.Lib

eM BepXHHX pe6ep. 3TO Y:aeTb naTTeptta, 

on11eattttoro pattee KaK Ja.LIHHH ttaKJIOH 

rpy.LIHOH KJieTKH. 06WHH 3cPcPeKT no

npe)l(HeMy 3aKJI10Y:aeTeH B nepentteM eMe

wettHH OTHOeHTeJibHO rpy.LIHOH KJieTKH, 

HO MaeKHpyeTeH HaKJIOHOM pe6ep - eKop

peKTHpyi1Te rpy.LIHYlO KJieTK)' OTHOeHTeJib

HO rpaBHTaUHH, H Bbl YBH.LIHTe, KaK roJIOBa 

OKa)l(eTeH Bnepe.LIH OTHOeHTeJibHO epe.LIHH

HOH JIHHHH. 

MbI BH.LieJIH 3cPcPeKT OT pa3rn6attHH no-

3BOHOY:HHKa B npe.Libl.LIYlllHX TeeTax Ha 

nporn6b1 tta3a.LI, HO noeKOJibKY npatfBe

poM .LIBH)l(eHHH 6bIJia pyKa, TO 3TO 6bIJIO 

.LIBH)l(eHHe, HanpaBJieHHOe eBepxy BHH3. 

Mb1 MO)l(eM H3MeHHTb 3TO, nonpoeHB .LIBH

raTb pe6pa non llle10. Ha P11e. 8.62 MbI no

npoe111111 MO.LieJib eneJiaTb 3aMax PYKOH Ha-

3a.LI, KaK eeJIH 6bI Otta eo6HpaJiaeb KaTHTb 

KaKOH-TO npe.LIMeT no no11y - KaK B 6oy

JIHHre, ttanpHMep, - ynep)l(HBaH B3rJIH.LI 

Ja<t>11Ke11posattHbIM Ha ue1111. 3aMax pyKH 

no3BOHO'IHVIK 

Puc. 8.62. 3aMax pyKu 1-1a3a.q rpe6yer pa3ru6a1-1111R 
n0380HOl./HlllKa, HO 3anycKaeT Jl8UJKe1-1111e CHlll3Y·BBepx 
a wei11-10M or.aene. 3.aecb Mb/ au,auM 1-1e6onbwyio 
KOMnpeccuio a no,a3aTblflOl./HOi1 o6nacru u U3nOM 
a cepe,a1111-1e wei11-1oro or.qena. 

tta3a.LI JanyeKaeT pa3rn6att11e Bepxttero 

rpy.LIHOro H HH)l(Hero llleHHOro OT.LieJIOB, 

OT.LiaJIHH nepe.LIHHe pe6pa OT llleHHOro OT

.LieJia no3BOHOY:HHKa. IlpH yKopoY:eHHOeTH 

nepe.LIHHX 11eeTHH'IHbIX MbilllU MbI YBH.LIHM 

H3JIOM B epe.LIHeH Y:aeTH llleHHOro OT.LieJia 

no3BOHOY:HHKa H/HJIH KOMnpeee1110 B no.LI-

3aTbIJIOY:HOH 0611aeTH. 

5. AKTHBHaH, cPYHKUHOHaJibHaH no3HUHH 

Bei1K60p.LIHHra (PHe. 8.576) MO)l(eT MHoroe 

eKa3aTb o eTpyKType Mone1111 6. Mb1 BH.LIHM 

noTpe6HOeTb B 3a.LIHeM HaKJIOHe rpy.LIHOH 

KJieTKH, Y:T06bI npOTHBOeTOHTb HaTH)l(e

HHlO sepeBKH. CTonbI TaIOKe Ja<t>11Ke11po

Battb1 B 60THHKax Ha .LIOeKe, HO oeTaJibHaH 

Y:aeTb TeJia .LIOJI)l(Ha 6bITb OY:eHb no.LIBH)l(

HOH (Mbl BH.LieJIH 3TO npH oueHKe B f11a

Be 4). Mttoro ttarpy3KH 11 BbITeKa10wet1: 

113 3TOro eHJibl npHXO.LIHTeH Ha TKaHH PYK 

H nJiet.J:, Y:TO MO)l(eT npHBeeTH K TeM orpa

HHY:eHHHM, KOTOpbie Mbl BH.LieJIH B f JiaBe 7, 

HO Bee 3TO npoHeXO.LIHT B KOM6HHaUHH 



r:JJacl.j11aJ1bHb1i1 peJ1113 ,aflR crpyKTypHoro 6aJ1aHca 

C 06lUHM pa3rn6aHHeM B ee 003BOHO'IHH

Ka, HBJIHIOIUeMCH He06XO.lIHMhIM KOHTp6a

JiaHCOM HaTH)l(eHHIO BepeBKH. 

B TaKOM no11o)l(ett1-111 (KOTopoe MO)l(eT saph-

11posaTbCH BO BpeMH copeBHOBaHHtt, HO HB

JUieTCH ee npe11nO'IHTaeMOH CTOHKOH), Ta3 

nosepHyr snpaso, 11 3TO Tpe6yeT cywecT

seHHoro 11esoro spameHHH OT H11)1(Hett qacTH 

n03BOHO'IHHKa 110 rpy11Horo OT.lleJia, 'ITO no

MoraeT y11ep)l(J1BaTb ee PYKH Ha naJIKe (HJIH , 

B HaweM c11yqae, Ha sewaJIKe) . Ee ro11osa 

.lIOJI)l<Ha 6bITb nosepHyra, 'IT06bI CMOTpeTb 

npHMO, 'ITO C03.llafa npaBOCTOpOHHee Bpame

HHe BHH3 OT wettHoro OT11e11a n03BOHO'IHHKa. 

MbI He Bl11IHM 11esocTopoHHero spameHHH 

B H11)1(Hett 'laCTH n03BOHO'IHHKa, pa3r116aTe

JIH cnpaBa Ka)l(YfCH 6011ee BbICTynalOlUHMH, 

HO Mbl .lIOJI)l(Hhl noMHHTb npo Hec6aJiaHCH

poBaHHbie CHJibl, npOXO.lIHlUHe qepe3 TeJIO. 

B npe11noq11rneMoM Mo11e11h10 5 <(KYpc11py-

10meM» nOJIO)l(eHHH 60JibLUe Harpy3KH 6y11eT 

npHXO.lIHTCH Ha npaBylO CTOpOHY n03BOHO'l

HOtt MYCKYJiaTypb1, co311asaH noTeHUHaJihHO 

60JibLUe 06beMa c 3TOH CTOPOHhl. 

XoTH 3TO KOMnJieKCHhitt naTTepH c HeKoTo

phIMH O'leBH.lIHbIMH npOTHBOpe'IHHMH, OH 

CJI~HT HanoMHHaHHeM' '-!TO Ka)l(.lIOfO KJIH

eHTa Mhl .lIOJI)l(}{hl paccMaTpHBaTb B KOH

TeKCTe . MhI He MO)l(eM no11araThCH HH Ha 

HCKJIIO'IHTeJihHO CTPYKTYPHYJO, HH Ha 11c

KJIIO'IHTeJihHO Q:>yHKUHOHaJihHYIO oueHKY, HO 

.lIOJI)l(Hhl npO.lIOJI)l(aTb co611paTb KaK MO)l(HO 

60JibLUe HHcPOpMaUHH 113 KaK MO)l(HO 60Jih

wero KOJIH'leCTBa HCTO'IHHKOB, 'IT06hI Bhl

CTpOHTb HaHJiyqwy10 KapTHHy. 





<Dacu0anbHbti1 pen03 ,anR crpyKTypHoro 6anaHca 

nneYo 

l.JeJIOBe'-!eeKHe nJie'-10 H pyKa YHHKaJibHbl 

.llJIH )f(HBOTHOro MHpa. MbI MHOro e11h1wa-

1111 0 npOTHBOJie)f(aWeM 60JibWOM naJibUe H 

o TOM, KaK 3TO e0Tsop11110 Homo Habilis, 

«'-leJioBeKa yMenoro» . Haw11 yHHKaJibHbie 

enoeo6HOeTH H 611oneHXOJIOfHH, O.llHaKO, 

OeHOBaHbl Ha TOM, KaKHM o6pa30M see nJie

'-10 H pyKa eoe1111HeHbl e oeTaJibHOH '-!aeTbfO 

Hawero TeJia, a He TOJibKO e 60JibWHM naJib

ueM . no1106ttaH KOOP.llHHaUHH rna3-pyK 06-

Hap~HBaeTeH Hy 11pyrnx )f(HBOTHblX - Ta

KHX KaK WHMnaH3e , KOTOpbie HenOJib3YIOT 

TpOeTHHK .llJIH H3BJie'-leHHH TepMHTOB - HO 

11101111 yHHKaJibHbI TeM, KaKHM o6pa3oM 

Hawe B3aHMO.lletteTBHe e OKp~afOlUHM MH

poM paenpoeTpaH1111oeh Ha Hawy pe'-lb. 

CTpyKTypa Harnett pe'-IH - ey6beKT/rnaro11/ 

o6beKT - HeeOMHeHHO oeHOBaHa Ha TOM 

cpaKTe, '-ITO y Hae eeTb PYKH, KOTOpbie B03-

11etlerny10T Ha 3TH o6beKTbI B MHpe. JierKO 

npe11eTaBHTb, '-ITO y 11e11bcpHHOB H KHTOB rrpH 

TOM )f(e pa3Mepe M03ra - rrpH HaJIH'-11111 nJiaB

HHKOB BMeeTO PYK H rna3, paenOJIO)f(eHHbIX 

no eTopoHaM roJIOBbl - 6y11eT eosepweHHO 

.llpyrotl eHHTaKeHe. 

3a eBOIO HeTopHIO nJie'-IH nepe)f(l1Jll1 orpoM

HOe paJH006pa311e eTPYKTYPHhIX opraH11Ja

u11tl . n11e'-leBOH y3eJI, BepOHTHO, Ha'-IHHaJieH 

e rpy.llHbIX nJiaBHHKOB, TOp'lalUHX B eTOpOHbl 

HJ Tena pb16b1. Ero Jana'-la JaKJIIO'-laJiaeb B eTa-

6HJ111Jau1111 H BbinOJIHeHHH POJIH 3Jiepotta !JJUl 

Puc. 9. 1. Y nne'la pa3Hoo6pa3HaR 11crop11R: OT nnaaH11Ka - K KOMnpecc110HHolir noP.Q.ep)l(Ke 6onbwelir 'lacru aeca Hawero Tena -
K noP.Q.ep)l(Ke aeca Hawero Tena noA HaTR)l(eH11eM - 11 HaKoHe~, K co6craeHHOMy secy, noP.Q.ep)l(11BaeM0My Ha rynoau~e. 



pbI6bI B BOlle, B TO speMH KaK no3BOH04HHK 

o6ecne411BaJI OCHOBHYJO ntry nocpe.lICTBOM 

JiaTepaJibHOro crn6att)1jl . Koma ph16a Bbmo11-

311a Ha cyrny (11J111, T04ttee cKa3aTb, Koma so11a 

OTCTyn11J1a, 11 HeKOTOpbie pbl6bl OKa3aJil1Cb Ha 

cywe), Te pbI6bI, y KOTOpbIX nJiaBHHKH 6bIJil1 

pacnoJio)f(ettbI 6JIJ1)f(e K nepe11ttetf 1.JacT11 Ty-

11osmua, np11cnoco6111111cb JIYl.fllie, TaK KaK 

TaKoe nOJIO)f(ett11e nOJBOJIHJIO 3THM pacnoJIO

)f(eHHbIM BeHTpaJibHO nJiaBHHKaM KaCaTbCH 

THHhl 11 aKTHBHO Yl.faCTBOBaTb KaK B caMOM 

llBH)f(eHHH, TaK 11 B ynpaBJieHHH HM, '-ITO HB

JIHJIOCb 113MeHeHHeM cpyttKUHH Ha 6011ee no11-

X011Hlll}'10 lIJlH «B0311YllIHOf0» MHpa. 

6y.lIYl.fl1 01.JeHb HeT04HbIMI1 c T04KI1 3peHHH 

300J10fl111, Mbl BI11111M 06wy10 JIHHHIO pa3BI1-

THH 113 3THX CKpOMHbIX Hal.JaJI. Y JeMHOBO.lI

HbIX BCH pyKa, KaK npaBHJIO, Jie)f(HT Ha noJiy, 

KaK ec1111 6b1 Bbl Jie)f(aJIH Ha )f(HBOTe c pyKotf 

c60KY Jia.lIOHblO BHI13. 3TO paCllIMpHeT pOJib 

«nJiaBHHKa» B 3TOM MHpe 11 no3BOJIHeT pac

npocTpaHHTb 11eHCTBHe noJBOH04HHKa Ha 

OKpy)l(aJOllIYIO cpe11y lIJlH yseJIHl.JeHHH rnrn 

11 pb11.Jaros. 

Y aJIJIHraTopa 11 eMy nono6ttbIX pyKa cornyrn 

B JIOKTe TaKHM o6pa30M, '-ITO sepXHHH l.JaCTb 

PYKH ttanpasJieHa 1.JeTKO Hap~, a HH)f(HHH 

4aCTb - 4eTKO BHI13, 4T06bl «Jia.llOHh» pac

nOJIO)l(HJiaCb tta 3eMJie PH.llOM c Ty11os11weM. 

Otta 6011ee T04Ha s .llBJ1)f(ett1111, 1.JeM Hora 

JeMHOBO.llHOro; HO nOCKOJibKY Otta HanpaB

JieHa Hap~ B CTOpotty, TO He MO)l(eT .llOJiro 

nontt11MaTb Ty11os11we aJIJIHraTopa Hall JeM-

11etf. 

Opeo611ana10w11M naTTepttoM MJieKon11Ta-

10w11x HBJIHeTCH npoTpaKUHH 11 ropHJOH

TaJlbHOe cr116att11e n11e1.Ja, ttanpas11ettttb1e 

Ha TO, 4T06bI pacnOJI0)1(11Tb BbmpHMJieHHYIO 

KOHel.JHOCTb non TeJIOM, TeM caMbIM 0611er-

1.JaH nO.llbeM TyJIOBHllla Hall JeMJieH. flono6-

HaH «nony11HpttaH» opratt113au11H, np11cywaH 

JIOllia.llHM, KOllIKaM, co6aKaM, JlbBaM 11 T . .ll., 

11cnOJibJyeT nJiel.JO B Kal.JeCTBe OCHOBHOH 

Hecywetf KOHel.JHOCTH. no3TOMY y 3THX )1(11-

SOTHbIX nepe.lIHHH Hora o6bl4HO 6011ee npH

MaH no cpastteHHIO c 3a.llHeH HOfOH, KOTOpaH 

nne'-10 11 pyKa 

1.JacTo cornyrn non 6oJihllIMM yrnoM, 1.JT06b1 

HMeTb 60Jiblliee npe11MywecTBO lIJlH MOWHbIX 

TOJ14KOB 11 npbl)l(KOB. n11e1.JO pacnoJiaraeTCH 

Hall nepe11tteH HOfOH, KOTOpaH SbinpHMJietta 

11 n03TOMY cnoco6tta npOTMBOCTOHTb secy 

rpy.llH 11 fOJIOShl. 

4T06bI 3TOT naTTepH pa60TaJI, rpynttaSl KJieT

Ka cpaKTH4eCKH Jie)f(HT s nerne, 06pa3yeMoti 

nepentteH 3y61.JaTOH MhlllIUetl 11 COOTBeTCT

BYIOllleH cpacu11et1, KOTOpaH npOXO.lll1T OT 

Mem1aJibttot1 rpattHUbI 11onaTKH non pe6pa. 

nono6ttoe pacnOJIO)l(eHHe He Tpe6yeT HaJII1-

411H KJII0411UbI; <t>aKTH4eCKJ1, OHO .lla)l(e npe

nHTCTByeT ee HaJil1411IO, nOCKOJibKY KOllIKa 

H~aeTCH B JionaTKe, pacnOJIO)l(eHHOH Ha

CTOJibKO 6JIH3KO K ueHTPY TeJia, HaCKOJibKO 

3To B03MO)f(HO. KaK y roptt.TIJihI, y 6oJihllIHH

cTsa 1.JeTsepottor11x rpynttaH KJieTKa cpas

HMTeJibtto Y3KaH cnpasa HaJieso 11 rny6oKaH 

cnepen11 Ha3a.ll. 

Y npesecttotf o6eJbHHbI, KOTopaH npennono

)f(J1TeJibHO OTHOCHTCH K HallieMy ceMeHHO

MY «.llpesy», 3a11eikTSOBaJII1Cb Te )l(e KOCTH 

11 MblllIUbl' HO 1106asJieHHbie B KJII0411Uy, 

4T06bI C03.llaTb cosepllieHHO npyrotf cnoco6 

no.llllep:>KK11, a MMetttto - no.llllep)f(att11e co6-

CTsettttoro seca non Harpy3Kot1 3a C4eT non

selll11satt11H ero Ha SeTSHX pyK. np11 TaKOM 

«HOSOM» pacnoJIO)f(eHHH .llHanaJOHY noJie3-

HOfO .llSH)f(eHHSl CO.lleHCTsyeT .llSM)f(eHHe nJie-

4a OT ueHTpaJibHOH JIHHHH c 6011ee llIMPOKOH 

rpy.llHOH KJieTKOH 11 JIOnaTKOH, SblTaJIKHSa

eMOH ewe llIHpe 3a Cl.JeT KJII0411Ubl. 3a.lla4a 

cpacu1111 pyKH 3aKJI101.JaeTcH s 06pa3osatt1111 

pa3JII14HOro pona CSS13eH, s TOM 411CJie B ne

penal.Je YCMJIHH OT ceKUHH K ceKUHH 6e3 oco-

6011 Harpy3KH Ha CSH3KI1 cycTaBOS. 

B n11e1.Je JIOllia.llH, sec nepeHOCHTCSl rnas

HbIM o6pa30M 4epe3 KOCTH, a MHfKHe TKaHM 

SbinOJIHHIOT pOJib CTa6HJIH3aTOpOS (60Jibllie 

ttanoM11tta10w11x ttallIH Horn). Y nepens11ra-

10wetfcSI 3a c4fa pyK o6e3bS1HbI ttanp5DKett11e 

nepenaeTCSl npe)l(.lle scero nocpencrnoM MHr

KHX TKaHeH cyxO)l(J1JIJ1H (see 3TO 06bSlCHHeT 

TO, HaCKOJibKO COe.llHHeHHH MHfKHX TKaHeH, 

KOTOpbie Mbl co611paeMCH HCCJienosaTb s Ha-



ct>ac~11anbHb1i1 pen113 .am crpyKTypHoro 6anaHca 

weti pyKe - na)l(e np11 noxo)l(eM pacno11o)l(e

H1111 KOCTeH 11 MbIWU - OTJil111alOTCH OT CBH-

3eti B Haw11x Horax). 

Haw11 co6cTBeHHb1e 11e11ose11ecK11e n11e1111 

npe.LlCTaBJIHIOT co6oti ewe 0.Lll1H MeXaHl13M, 

11CnOJib3YIOlllHH Te )Ke KOCTH " MbIWUbl. 

Haw11 nJie1111 ClillHT Ha rpynHoii KJieTKe no

no6Ho XOMYTY. paBHO KaK " CBHCalOT c ro

llOBbl 11 no3BOH011HHKa, cKopee HY)KJiaHCb 

B nocTypaJibHOH noD.Uep)l(Ke, He)l(eJIH 06ec

ne1111BaH ee . B pa6oTe 111111 11rpe OHl1 6bICTpO 

pearnpy10T pacrn)l(emi:eM 111111 KOMnpecc11eti 

B caMbIX pa3HbIX nollO)l(eHl1HX: np11 3axsa

Te MOllOTKa HJil1 npoKpyq11BaH1111 OTBepTKl1, 

npH o6MeHe pyKono)l(aT11eM c llPY3bHMl1 111111 

ynep)l(aHl111 paKeTKH, np11 C)l(l1MaHHl1 CKp11n

Kl1 111111 umar11, np11 HanesaH1111 O)l(epellbH 

111111 np11cenax co wTaHrott, np11 Bhmo11He

HHH npbl)l(Ka JiaCTO'-IKOH 111111 ne11aTaH1111 Ha 

KOMnblOTepHOH KJiaB11aType . 

HecMoTpH Ha TO, 11To 11e11ose11ecKoe n11e110 

C03.LlaHo llJIH Toro, 11T06hl pa60TaTb BCeMl1 

3Tl1Ml1 cnoco6aMl1, CllO)l(HOCTb 3TOH KOHe11-

HOCTl1 11 ee BbICOKaH nO.LlBIDKHOCTb, n03B0-

11HIOllll1e n11e11eBOMY nOHCY TlO.lICTpaHBaTb

CH non TaKoe pa3Hoo6pa311e Ja.Lla'-1, TaK)l(e 

co3na10T npennocbIJIKH .LlJIH 6011ee 11erKoro 

B03Hl1KHOBeHl1H HenpaBHJibHOro nocTypaJib

HOro TlOJIO)l(eHHH - OCHOBHOH npH11HHbl 

TpaBM nJie'-la 11 Wel1. no3TOMY .LlaHHaSI rnaBa 

ccpoeyc11pyeTCH Ha npaBHllbHOM Tl0110)1(eHl111 

11onaTKH, HBllHIOllleMCH KJII0110M KO MHOfl1M 

HapyweHl1HM, OT KOTOpbIX CTpanaeT Hawe 

«XOpowo BOOp~eHHOe» o6wecTBO. 

JlonaTKa HBllHeTCH O.LlHOH 113 .Lll0)1(11Hbl (HJIH 

OKOllO Toro) T011eK BhI6opa (cyCTaBOB) Me)l(

llY KOH11HKaMl1 TlaJibUeB 11 6011ee crn61111h

HbIMl1 pe6paMl1 11 Tl03BOHO'-IHl1KOM oceaoro 

nepeAHRR rpyAl1HO
K/ll0'1"1'-1HaR CBR3Ka 

Me>KK/lt0Yl1YHaR 
CBR3Ka 

JlonarKa KancyllbHble CBR3Kl1 K11ioeoe11AHO-Kllt0'111'1HaR~ CycraeHo.:1 A11CK 

n11eyeea11 
KOCTb 

J10Kreea11 --- • 
KOCTb 

JlyYeeaR 
KOCTb 

Kocr11 
JanRCTbR 

Kancyna aKpOM11a11bHO
Kl110'll1YHoro cycraea 

AKpOMl10H 

K11ioeoe11AHO-aKpoM11a11bHa11 
CBR3Ka 

Cyxo>K111111e HaAOCTHo.:1 MblWl..lbl (cpe3) 

Ae11bTOBl1AHaR Mb1w1..1a 
(cpe3aHa 11 ororHyra) 

Cyxo>K111111e noA11onaroYHoi1 
MblWl..lbl (cpe3) 

Cyxo>K111111e AByrnaeo.:1 MblW
l..lbl nneYa (A/llilHHaR ronoeKa) 

n11e'1eBaR KOCTb - -

CBR3Ka rpyA11HO-

Kn10BOB11AHbli1 l K/ll0'111'1HOro 
OTpOCTOK cycraea 

' .; •• • ;,JI> 

K/ll0'111'1HOro 
cycraea 

Pe6epHo
Kl110'll1'1Ha11 
CBR3Ka 

Puc. 9.2. Cuna npo,QsuraeTcR ssepx u BHU3 no nne'ly u pyKe suTuesaTblM o6pa3oM, u HaM Heo6xo,quMo noHuMaTb 3TO 
npu ne'leHU"1 ocnO>KHeHuiir, Bbl3BaHHb/X KOMnpeCCUOHHblM"1 TpasMaMu pyKu . . .., .• 



cKeJiern. Ee 6oJihwasi ITO.llBIDKHOCTb co3.uaeT 

ITpe.uITOCbIJIKH .llJISI HeITpaBHJibHOro HCITOJib-

30BaHHSI . 003TOMY ITpe:>K.lle lfeM Mbl .lleTaJib

HO pa36epeM MbIWUbl JIOITaTKH , .uaBatiTe 

ITpocJie.UHM 3a TelfeHtteM C)((HMaioweti CHJibI 

pyKl1, lfT06b1 yBH.lleTb, lfTO c 6ttoMexaHttlfe

cKotf TOlfKH 3peHHSI pyKa HaMHOro .llJIHHHee, 

lfeM Ka)l(eTCSI . 

OpHHHMaSI BO BHHMaHHe, lfTO <t>opMaJibHO He 

cywecrnyeT «CYCTaBa» Me:>K.lly KOCnIMH PYKH 

JIOWa.llH (ITepe.uHeH Horn) H OCTaJibHbIM CKe

JieTOM, .uo6aBJieHHe K Haweti pyKe KJIIOlfHUbl 

C03.llafa aKCHaJibHO-aITITeH.llHKYJISipHoe co

e.UHHeHHe 1 B rpy.llHHO-KJIIOlfHlfHOM cycTaBe 

CBepxy pyKOSITKH rpy.llHHbl. 00CTaBbTe KOH

lfHKH ITaJibUeB Ha BepWHHY rpy.UHHbl H Bpa

watiTe ITJielfeBblM ITOSICOM ITO Kpyry, lfT06bI 

ITOlfYBCTBOBaTb 3TOT ITJIOCKHH Ce.llJIOBH.llHblH 

CyCTaB. 

0TCIO.lla Mbl CJie.uyeM ITO KJIIOlfHUe Hap~, 
K aKpOMHaJibHO-KJIIOl{HlfHOMY cycrnBy (KO

TOpbIH owywaeTCSI KaK He60JibWaSI BITa.llHHa 

B Tpex caHTHMeTpax OT KOHUa ITJielfa), KO

TOpbIH nepe.uaeT YCHJIHe aKpOMHOHY JionaT

KJ.1. EcJIH oTcio.ua MbI npo.uoJDKMM .llBttraTbCH 

B.llOJib ITO KOCTH, HaWH naJibUbl (H yCHJIHe) 

noti.uYT Ha3a.ll no ocTH JionaTKH Kee Me.llHaJib

Hoti rpaHHUe, me Mbl 6y.ueM .llBHfaTbCSI CBep

xy H CHH3Y B.llOJib ee Kpasi, lfT06bI C06paTb 

JIOnaTKY H conpOBO)l(JlalOwHe Mblillllbl Bpa

waTeJibHOH MaIDKeTbI H nepecelfb nJielfeBoti 

cycTaB B HaITpaBJieHHH K nJielfeBOH KOCTH. 

OJielfeaasi KOCTb H.llfa ITPHMO K JIOKTIO, a Ja

TeM Bee cHoBa ycJIO)((HHeTcsi. OJielfeaasi KOCTb 

nepeXO.llHT HeITocpe.UCTBeHHO B JIOKTeBylO 

KOCTb, HO JIOKTeBaSI KOCTb MaJIO conpHKaca

eTCSI c KHCTeBbIMH KOCnIMH 3arn1CTbSI (<t>op

MaJibHO H3BeCTHOro KaK JIYlfe3aITSICTHbIH cy

CTaB). BMeCTo 3Toro ycttJIHe nepe.uaeTcsi oT 

JIOKTeBOH KOCTH no Me)((KOCTHOH MeM6paHe 

B JiyYeBylO KOCTb, a OT JiyYeBOH KOCTH - nep

BOMY psi.uy Tpex KOCTeH 3aITSICTbSI, 3aTeM -

CJie.llylOWHM lfeTbipeM, H .llaJibWe - B KHCTb. 

Coe1urnem1e ocesoro (aKCHaJibHoro) cKenern c 
11.06aBO'tH bl M (anneH11.l1K)'JIHPHbIM). 

nnel.fO V1 pyKa 

(CpaBHHTe 3TO c HOfOH, me nepeHOC Beca 

ocywecTBJISieTCSI OT 6e.upeHHOH KOCTH lfepe3 

60JibWe6epuosyio KOCTb B rnpaHHYIO KOCTb, 

OCTaBJISISI MaJI06epuoBylO KOCTb B K3lfeCTBe 

.llOITOJIHHTeJibHOH, He Hecyweti Bee onopbl.) 

TaKHM o6pa3oM, Me)((KOCTHaH ITepenoHKa 

.uetiCTByeT KaK 3MOpTH33TOp y.uapa , Koma Mbl 

JIOBHM MHlf HJIH ITPH3eMJIHeMcsi Ha PYKY so 

BpeMH na.ueHHH. 

CttJibI, npoxo.usiwtte lfepe3 PYKY - Hap~ 
OT MbIWelfHOH rnrn HJIH BHYTPb OT 803.lleiii

CTBHH CHap~H - H.llYT ITO o6XO.llHOMY nYTH , 

CMSlflfaSI y.uapbl H pacITpe.ueJISISI Harpy3KY ITO 

BCeti CHCTeMe, paccettBaSI Harpy3KY Ha BCIO 

KOHCTPYKUHIO H yMeHbWaSI pH CK TpaBMbl . 

HeITpaBHJibHoe ITOJIO)((eHHe ITJielfa Hapywa

eT pa6oTy 3TOH TOHKOH Cl1CTeMbI: y.uapHaSI 

BOJIHa nepeHanpaBJISieTCSI B TKaHl1, KOTOpbie 

He fOTOBbl cnpaBl1TbCSI c Heti , TaKHM o6pa-

30M yBeJIHlfl1BaeTCSI BepOSITHOCTb ITOJIYlfeHHSI 

TpaBMbl. Mo611JibHOCTb JIOITaTKH H ee pewa

IOWaH POJib B nepenalfe CHJibl ITO 06XO.llHOMY 

nYTH OT nJielfeBOH KOCTH B KJIIOlfHUy, H Ha

o6opoT, lfaCTO .lleJiaeT ee KJIIOlfOM K BOCCTa

HOBJieHHIO ueJTOCTHOCTH nJTelfa . 

MblWU.bl nne'feeoro noswca 

0lfeBH.llHO, lfTO cpaCUHaJibHOe nepeKpblTl1e 

H HepBHO-MbIWelfHOe HaITpSI)((eHHe B Mblill

uax, y.uep)((11Baiow11x ace 3TH KOCT11, onpe.ue

JTSieT nOJIO)((eHHe KOCTeti, no3TOMY HMeHHO 

Ha 3Tl1 Mblillllbl Mbl o6paTl1M Hawe BHl1Ma

HHe. Mb1 noTpaT11M 6oJTbwe apeMeH11 Ha oc

HOBHbie Mblillllbl nJiet.J.a - Te , KOTOpbie OTBe

lfalOT 3a 11CXO.llHOe ITOJIO)((eH11e, - 11 MeHbWe 

Ha 6oJTee xopowo 113aecTHb1e noaepxHOCT

Hbie KOOPll11HHPYIOWHe MblillllbI : Tpaneu11-

eBH.llHYIO, w11polfaHwy10 MbIWUY cnHHbl , 

rpy.llHbie H .ueJTbTOBH.llHbie Mblillllbl. 

l<JIIOlfHUa, SIBJTSllOW3SICSI HOBOITpH6bJBWeH 

pacnopKOH, YHHKaJibHOH .llJISI Hae H .llJISI 

o6e3bHH, HMeeT JTl1Wb TPH MbIWUbI , coe.uH

HHIOWHe ee C OCeBblM CKeJTeTOM : nO.llKJIIO

lfl1lfHYIO, 3aTbIJTOlfHO-KJIIOlfHlfHYIO lfaCTb 

TpaneuHeBH.llHOH Mblillllbl 11 KJIIOl{HlfHYIO 

roJTOBKY rpy.llHHO-KJIIOl{HlfHO-COCUeBH.llHOH 

-



<Dac'-'vianbHb1t1 penvtJ ,a.nR crpyKJYpHoro 6anaHca 

MbIWUbI. Ha•-rneM c nocne.zrneti: KJIIO'-IWI

ttaH roJIOBKa rpy.IU1HO-KJIIO'-IH'-IHO-COCUe

BH.llHOH MbIWUbl OKa3bIBaeT MaJIO BJIHHHHH 

Ha noJIO)l(eHHe KJIIO'-IHUbl KaK c TO'-IKH 3pe

HHH ocaHKH, TaK 11 c TO'-IKH 3peHHH .lleHCT

BHH' noCKOJibKY Otta npHKpenJIHeTCH 01..JeHb 

6JIH3KO K OCH rpy.llHHO-KJII0'-1111..JHOro cy

CTaBa . Otta B nepByt0 oqepe.llb OTBe'-laeT 3a 

.llBH)l(eHHe WeH H fOJIOBbl, a ee KJII0'-1111..JHOe 

npHKpenJieHHe IlO'-ITH TaK )Ke HenO.llBH)l(HO, 

KaK 11 rpy.llHHHoe np11Kpennett11e. TaKHM 

o6pa30M, MO)l(HO cnOKOHHO HCKJIIO'-IHTb 

rpy.llHHO-KJIIO'-IH'-IHO-COCUeBH.llHYIO MbIWUY 

113 paCCMOTpeHHH MbIWU nJie'-la. 

P111c. 9.3. f PYAlllHO-KfllO'l/ll'IHO-COCLjeB/llAHaR Mb/WLja Mano 

sn11Rer Ha nne'lo 11J-Ja csoero np11KpenneH111R s6n11311 

rpyA111HO-Kflto'l/ll'IHoro cycrasa. 

OnttaKo nepe.llHHH KpaH: Tpaneu11eBH.llHOH 

MbIWUbl - 3TO COBCeM npyraH HCTOpHH. 

l1MeH npHKpenJieHHe K .llHCTaJibHOMY KOHUY 

KJIIO'-IHUbl, TpaneuHeBH.llHaH MbIWUa, KOHe'-1-

HO, HBJIHeTCH rnaBHbIM .llBHraTeJieM nJiel.JeBO

ro no.Hca. 3ToT nepe.llHHH KpaH: Tpaneu11e

BH.llHOH MbIWUbl nO.llHHMaeT KJIIO'-IH'-IHYIO 

KOCTb BBepx (KaK npH IlO)l(HMaHHH nJie'-laMH) . 

nocTOHHHOe HanpH)l(eHHe 3THX MbIWU JIH60 

np11naeT KJIIO'-IHUaM xapaKTepttyt0 <t>opMy 

6yKBbl «V» (BMeCTO «npaBHJibHOH» npHMOH 

JIHHHH) np11 BH.lle cnepen11, n1160, ttao6opoT, 

MO)l(eT 3aKOH'-IHTbCH BbITH)l(eHHeM roJIOBbl 

Bnepen. 

P111c. 9.4. c Apyro,;i CTOpOHbl, rpaneLj/lleB/llAHaR MblWLja CBO/llM 

nepeAH/llM KpaeM C/llflbHO nOAH/llMaeT BHeWH/llM KOHeLj 

KfllO'l/llLjbf. 

00.llKJIIO'-IH'-IHaH MbIWUa '-laCTO ynoMHHaeT

CH KaK onycKat0wa51 KJIIO'-IHUY, HO KaK '-laCTO 

Bawa KJIIO'-IHUa onycKaeTCH? 0.llHH B3fJ151.ll Ha 

IlO.llKJIIO'-IH'-IHYJO MbIWUY noKa3bIBaeT HaM, 

'-ITO 3Ta MbIWUa npaKTH'-leCKH napaJIJieJihHa 

.llJIHHHOH OCH KOCTH. 3To roBOPHT 0 TOM, '-ITO 

OCHOBHOH ueJiblO IlO.llKJII0'-111'-IHOH MbIWUbl 

HBJIHeTCH yKpenJieHHe cycTaBa - MbIWe'-IHaH 

CBH3Ka, KOTOpaH noMoraeT pe6epHO-KJIIO

BOBH.llHOH H pe6epHO-KJIIO'-IH'-IHOH CBH3KaM 

npHB513aTb KJIIO'-IHUY K ee Herny60KOMY C0-

1..JJieHeHHIO c rpy.llHHOH . 

flO.llKJII0'-111'-IHaH MbIWUa .llOJI)l(Ha n03BOJIHTb 

HeMHOro CKOJib)l(eHHH B rpy.llHHO-KJIIO'-IH'-1-

HOM cycrnBe (KOTOpbIH conep)l(HT .llHCK, '-ITO 

yKa3bIBaeT Ha TO, '-ITO CKOJib)l(eHHe HBJIH

eTCH '-laCTblO ero KOHCTPYKUHH). B CJiyqae, 

eCJIH Otta '-Ipe3MepHO HanpH)l(eHa MbIWe'-1-

HO HJIH ('-ITO CJiyqaeTCH '-lame) <PacuHaJibHO, 

Bbl yBH.llHTe, KaK nonaTKH nontt11Mat0TCH, 

Korna pyKH pacKHHYTbI B cTopottbI. Ecn11 

IlO.llKJII0'-1111..JHaH MbIWUa CJIHWKOM MbIWe'-1-



Puc. 9. 5. no,qKnlO'l/ll'IHaR Mb1w4a npuBR3btBaer Kn10'l/114y. 

HO lUil1 cpaCUHCUTbHO OCJia6JieHa ( CJiy1rneTCSI 

pe11Ko 11 lfawe scero B pe3yJihTaTe TpaBMhI), 

KJIIOlf11ua 6y11eT Hecrn611JibHOH, a .upyrne 

MbIWUbl BOKpyr JIOnaTKl1 6y.uyT HaXO.Lll1TbCSI 

B xpOHl1lfeCKOM HanpSI)!(eHl1H, lfT06bI KOM

neHc11poBaTb 3TO. 

EcJIH MhI nepeKJIIOlfl1M Hawe BH11MaH11e 

Ha CTO.LlBl1)!(HYIO JIOnaTKY, HaXO.LlHWYIOCSI 

CT033.Lll1 rpy.UHOH KJieTKl1, Mbl o6Hap~11M 

HaMHOro 60Jibllle MbllllU, 11.uyw11x co BCex 

CTOpOH, no.usew1-rnaS1 JIOnaTKY npH nOMO

lllH MHOrolfl1CJieHHbIX HaTSIHYTbIX cn11u: 

MbllllUy, nO.LlHHMaIOWYIO JIOnaTKy, MaJIYIO 

poM60Bl1llHYIO MbllllUY, 60JiblllYIO poM6o

BHllHYIO MbllllUY, .ueBHTb nOJIOCOK nepe.aHeH 

3y6lfaTOH MbllllUbl, KpowelfHYIO JIOnaTOlf

HO-nO.LlbSl3bllfHYIO MbllllUY, MaJIYIO rpy.n

HYIO MbllllUY, HHOr.ua lllHPOlfaHWYIO MbllllUY 

cnl1Hbl 11 BbIWeJie)!(awyIO TpaneuHeBHLIHYIO 

MbllllUY, o6ecnelfl1B3IOWYIO H3T.Sl)!(eH11e 

cpa3y c Tpex pa3HbIX CTOPOH. JlonaTKa nac

Cl1BHO y.uep)!(11BaeTCSI H llBl1raeTCSI BHYTPl1 

paBHOBeCl1SI 3Tl1X MHOfOlJl1CJieHHbIX MbllllU. 

Ho KaK HaM noHSITb see 3Tl1 KOHKyp11pyIO

WHe HaTS1)!(eH11S1? 

nne'-lo vi pyKa 

.nonaTO"IHblliil «X» (C.fl) 

npH paCCMOTpeHHH BCeX MbllllU, y.uep)l(J1Ba

IOllll1X JionaTKY Ha oceBOM CKeJieTe (MbllllUbl, 

CBSl3bIBaIOW11e JIOnaTKY c illle'IeBOH KOCTblO, 

TaKl1e KaK poTaTOpHaH MaH)!(eTa, Mbl pac

CMOTPHM n03)!(e B 3TOH rnase), Mbl MO)!(eM 

YBl1.LleTb, Y.To MbIWUhI, B nepsyIO oY.epe.ah, 

OTBeY.a10w11e 3a noJIO)!(eH11e nonaTK11, o6pa-

3YIOT «X». Hayqi1Tech Bl1.LleTb 11 JieY.11Tb M110-

cpacu1110 3Toro «X», 11 y sac He 6y.ueT npo6JieM 

C TeM, Y.T06hI BepHYTb JIOilaTKY OT.LlblX3Tb B ee 

6110MexaH11Y.eCKH ycTOHY.11BOe noJIO)!(ett11e. 

XoTH see JIIO.Ll11 pa3Hbie, Jiyqwee noJio)!(e

tt11e llJISI OT.LlbIXa JIOnaTKl1 llOCT11raeTCSI, KOr

.ua ee Me.Lll1aJibHaSI rpaH11Ua napaJIJieJibHa 

OCTl1CThlM OTpOCTKaM, HaXO.LlSICb B o6JiaCTl1 

pe6epHoro yrna, H sepT11KaJibHa npH Bl1.Lle 

c60KY (T. e. HanOMHHaeT CKaJiy, a He KpbIWy). 

0.uHa «HO)!(Ka» 3TOro MOWHOro «X» 06pa30-

BaHa poM60BH.LlHbIMl1 H nepe.aHeti 3y6Y.aToti 

MhIIIIUaM11. PoM60Bl1.LlHb1e MhIWUhI (3.aecb 

Mbl paccMaTpl18aeM MaJIYIO H 60JibWYIO BMe

CTe) CBSl3bIBaIOT MelIHaJibHYIO rpaHHUY J10-

naTKl1 c OCTHCTbIMl1 OTPOCTK3Ml1 Il03BOHKOB 

sepxHero rpy.uHoro 11 Hl1)!(Hero weH:Horo oT

.uenoB CT03BOHOY.HHKa, npHTSlfl183SI Me.UH-

ManaR 
poM60B11AHaff 

--=---+-- nepeAHRR 
3y6YaTaR 
MblWL!a 

Puc. 9.6. tiae poM60B/lllJ.Hble MblW4bl /II nepetJ.HRR 3y6'1aTaR 
Mb/W4a B ,lJ.ei:icTB/llTenbHOCT/11 o6pa3ylOT OIJ./llH M/llO<f>ac4uanbHbli:i 
cnuHr, ytJ.ep)KuBaio~ui:i nonaTKY Ha Mecre. 



<PacuvianbHb1i1 penviJ ,anR crpyKTypHoro 6anaHca 

aJlbHYIO rpammy BBepx H BHyTpb. nepe.LlH.SHI 

3y6'-1aTa.S1 MbIUIUa rnHeT Me.LlHaJlbHYIO rpaHH

uy BHH3 H Hap}')KY K JiaTepa.TibHbIM pe6paM. 

<l>aKTH'-JeCKH, MO)l(HO CKa3aTb, 1:1TO eCTb 0.LlHH 

60JibllIOH MbIUie'-JHbIH peMeHh - poM60BH.Ll

H0-3y6'-laTa.SI MbIUIUa - KOTOpbIH OXBaTbIBa

eT Me.LlHaJlhHYIO rpaHHUY JIOnaTKH. 

Ecn11 nepe11tt.si.si 3y6Yarn.si MhIWua Harp~a

eTc.si KOHUeHTPH'-leCKH HJIH QH1KCHpyeTC.SI 

B yKopo'-leHHOM noJio)l(eHHH, nonaTKa 6y11eT 

HaXO.LlHTbC.SI BHH3Y H JiaTepaJibHO Ha rpy11-

HOH KJieTKe - BcnoMHHTe TIDKenoaTJieTOB 

HJIH KOW-TO C KHQ)03HbIM n03BOHO'-IHHKOM. 

B 3TOM CJiyYae poM60BH.LlHhie MhIWUhI 6y11YT 

nepepaCT.SIHYThI , 3KCeHTpH'-leCKH Harp~eHhI 

HJIH 3acp11Kc11poBaHhI B YMHHettttoi1 noJ11-

u1111. y TaKHX poM60BH.LlHbIX MblllIU 6y11eT 

MHO)l(eCTBO TpHrrepHbIX TO'-leK H )l(aJI06, HO 

pa6oTaTb HMO 6y11eT Hall YllJIHHeHHeM ne

pe11HeH 3y6'-laToi1 MhIWUhI. Ecmt poM60BH.Ll

Hbie MbillIUbl Harp~eHhI KOHUeHTpH'-leCKH, 

nepe11H.S1.S1 3y6Yarn.si Mhiwua 6y11eT nepepac

T.SIHyTa, H JionaTKa 6y11eT HaXO.LlHTbC.SI Me1111-

aJlbHee pe6epHoro yrna. 3ToT naTTepH YacTo, 

HO He BCema, conpOBO)K[laeT yMeHbllleHHbIH 

H3rn6 rpy11Horo OT.LleJia HJIH nJIOCKYIO cnHHy. 

11Horna MO)l(HO yBH.LleTh, '-ITO o6e '-laCTH poM-

6oBH.LlHO-Jy6YaToi1 MbillIUbl OKa3hIBalOTC.SI 

3acj)HKCHpOBaHHbIMH B yKopo'-leHHOM COCTO

.SIHHH, o6hI'-IHO KaK 3JieMeHT KopoTKoti Cn11-

pa.TihHOti JlHHHH, '-JaCTblO KOTOpoti .SIBJI.SllOTC.SI 

poM60BH.LlH0-3y6YaTbie MhIWUhI. B 3THX cny
Ya.six JIOnaTKa HaXO.LlHTC.SI BbICOKO Ha cnHHe, 

a Beeb nne'-leBoti no.sic Ka)l(eTC.SI MaJieHhKHM 

llJ1.SI Tena. TaKHe KJIHeHThI Hy)K[laIOTC.SI B pa-

6oTe no paccna6neHHIO 06e11x cTopott poM-

6oBH.LlH0-3y6'-laToro ypaBHeHIDI . 

Ecn11 3Ta BeTBh nonaTO'-IHOro «X» BKJIIO'-la

eT B ce6.SI BapHaHTbI «BBepx-H-BHYTPh» HJIH 

«BHH3-H-Hap}')KY», TO 11pyroe ero OCHOBaHHe 

.LlOJI)l(HO BKJIIO'-laTb onUHH «BHH3-H-BHYTPh» 

H «BBepx-11-Hap}')KY». l.J.aCTb «BHH3-H-BHYTPb» 

JierKO YBH.LleTh; HH)l(HHH TpeyroJibHHK Tpa

neu11eBH.LlHOH MbillIUbI npHMepHO OT YPOBH.SI 

T5110 Tl2 rnHeT BHH3 11 BHYTPh TaM, rne ocTh 

JionaTKH BCTpe'-laeTC.SI c Me.LlHaJlbHOH rpa-

HHueti. 11Horna w11po'-latiwa.si Mhiwua cn11-

HhI <t>acUHaJlbHO CB.SI3aHa c HH)l(HHM yrnoM 

JionaTKH, '-ITO B no1106HbIX CJiyYa.SIX TaK)l(e 

MO)l(eT nOMO'-lb y11ep)l(HBaTh JIOnaTKY BHH3Y 

H BHYTPH. 

--- ----- BepxHRR 
Tpane4111R 

·--"=.......,.~:=----::---- CpeAHRR 
Tpane4111R 

mf---::?--"t-:::~- H llllKHRR 
Tpane411111 

P111c. 9. 7. Hflf)KHRR rpanel..jfltR TRHeT KHlll3Y flt KHyTPlll 
or Me,q111anbHou rpaH11t/..lbf nonarKu. M1-1or,qa w111po4auwaR 
Mb/Wl..ja cnflfHbl MO)l(eT TaK)l(e noMO'lb c 3TflfM ABlllJKeHueM, 
ecn111 01-1a CBR3aHa c nonar1<ou. l.faiue acero, aepxHui1 Kpart 
wupo'lai1wei1 MbfW/..lbt cnuHbt 06pa3yer "KapMaH", Koropb1u 
y,qep)l(uaaer nonarKy y rena 6e3 np1111<penneH11111 K HeMy. 

KaJaJIOCh 6bI, HHKaKa.SI Mh1wua He MO)l(eT T.SI

HYTh BBepx H Hap}')KY OT aKpOMHOHa, npaB-

11a Be.Llh? TaK 11 ecTh, HO ec1111 MhI npoc11e11y

eM qepe3 nne'-lo no1106Ho JI.SIMKe pIOKJaKa, 

Mbl 06Hap~HM He60JibllIYIO, HO MOIUHYIO 

MaJIYIO rpy.LlHYIO MbIWUy, T.SIHYUIYIO BHH3 

11 BHYTPh cnepe1111 , 11 3To OKa3bIBaeT TaKoe )Ke 

B03.LleHCTBHe Ha JIOnaTey, nO.LlHHMa.SI ee no 

pe6paM, BbIT.SlrHBa.SI JiaTepaJibHO, llBHra.SI ee 

BOKpyr pe6ep H HaKJIOH.Sl.SI Bnepe11. 

Bee 3TO .SIBJI.SieTc.SI cocTaBJI.SIIOlllHMH npHBhI'-1-

Horo TepMHHa «npoTpaKUH.SI», HO MbI pa311e

JIHJIH ero Ha 3JieMeHTbI, '-IT06hI 6oJiee '-leTKO 

onpe11eJI.S1Tb BapHaHTbl Jie'-JeHH.SI KaK MaJIOH 

rpy.LlHOH MbillIUbI B '-JaCTHOCTH, TaK H Bcero 

JIOnaTO'-IHOro KOMnJieKca B ueJIOM. 

Ma.Tia.SI rpy11Ha.S1 Mhiwua no11B.S13hIBaeT 110-

naTey cnepe1111, npHKpenJI.SI.SICb OT BepXHHX 

pe6ep (BO MHOrHX KHHrax nHUIYT npo pe6pa 

c TpeTbero no n.SITOe, HO Ha npaKTHKe 3TO 

Yawe pe6pa co BToporo no n.siToe) 110 KJIIOBO

BH.LlHoro OTpOCTKa. KJIIOBOBH.LlHbIH OTPOCTOK 

.SIBJI.SieTC.SI CBOero po11a He60JibllIHM 60JibllIHM 

naJibUeM KOCTH, TOp'-lalUHM Bnepe11 OT JionaT-



KH, 4T06bI o6ecne4HTb T04K)' npHKpenne

HHH DJIH crn6aTeJieH PYKH H MaJIOH rpy.UHOH 

MbIWUbl. npH XOpOWeM pa6o4eM COCTOHHHH 

MaJiaH rpy.uHaH Mb1wua 06ecne411saeT no.u

BIDKHYIO orpaHWmBalOWYIO npHBH3b DJIH no

BOPOTHOro nonaT04Horo .usmKeHHH, co3.ua

saeMoro 6onee KpynHhIMH nosepxHOCTHbIMH 

MbIWUaMH. 

~~------ Tpane1..1111ee111AHaR 
MblWl..la {n3JlP) 

6onbwaR rpyAHaR 
MblWl..la (n<l>JlP) 

ManaR rpyAHaR 
MblWl..la 
Ill CBR3aHHaR 
¢>ac1..1111R (f<l>JlP) 

--'-...,:..---;f.-----3jl'-"!---t--=~ JlonarKa 
Ill MblWl..lbl 
epall.larenbHOilt 
MaH>KeTbl (f3JlP) 

Pi-tc. 9.8. ManaR rpyAHaR MblW~a npi-tBR3b1saer nonarKy 
K nepeAHeiil '4aCT"1 rpyAHOiil KneTK"1. 

CJIHWKOM 4acTo, o.uHaKo, :na Mb1wua npe-

6hrnaeT He B xopoweM pa6o4eM COCTOHHHH 

H JIH6o <t>acuHaJibHO yKopo4eHa ( OHa Haxo

.UHTCH B rpy.UHHO-KJIIO'IW:IHOH <t>acuHH, nJiaCT 

KOTOpoH: no BeJIH'IHHe conocTaBHM c BbIWe

Jie)l(aweH: 60JibWOH rpy.UHOH MbIWUeH), JIH6o 

MbIWe'IHO COKpameHa. J11060H: H3 3THX BH,UOB 

yKopo4eHHOCTH MO)l(eT HeraTHBHO noBJIHHTb 

KaK Ha cnoco6HocTb nne4a K noJIHOMY crH-

6aHHIO (KaK, HanpHMep, y nO)l(HJiblX JIIO.UeH, 

KOTOpbIM TPY.UHO .uornHyThCH .uo sepxHeH: 

nOJlKH), TaK H Ha .UbIXaHHe, a TaIOKe BbITHrH

BaTb 11onaTK)' H3 ee nOJIO)l(eHHH BBepx H Ha.a 

rpy.UHOH KJieTKOH. 

c T04KH 3peHHH TpeHHPOBKH MbIWU, pa6o

TaTb c .UHC6aJiaHCOM 3TOH qaCTH «X» MO)l(HO 

4epe3 npHBe.UeHHe B TOHYC HH)l(HeH Tpane-

nneYO V1 pyKa 

UHH c nOMOlllblO pa3JIH'!HblX ynpa)l(HeHHH 

no rpe6Jie . 3TOT sapHaHT no.UXO.UHT npaKTH

qecKM BCeM, KTO BO.UHT MaWHHY HJIH CH,UHT 

nepe.u KOMnblOTepoM B Te4eHHe DJIHTeJibHO

ro BpeMeHH, HO Mbl npH3bIBaeM sac Ha'!aTb 

c pacnoKeHH.SI H pacKpblTHH o6JiaCTH Ma

JIOH rpy.uHoH: MbIWUbI, npe)l(.lle '!eM nepeH:

TH K TpeHHpOBKe Tpaneu1111; B pe3yJ1bTaTe 

ynpa)l(HeHHe 6011ee ycnewHo no.ueH:crnyeT Ha 

H3MeHeHHe ocaHKH H o6ner'!HT ee no.LI.Uep

)l(aHHe. B 3ana.uHoM HHlIYCTPHaJibHOM 06-

mecTBe, c KOTOpbIM Mbl npHBbIKJI.H pa6oTaTb, 

npOT.HBOnOJlO)l(HblH naTTepH, nptt KOTOPOM 

HIDKH.SIH TpaneU.HH CJIHWKOM yKopo'IeHa, 

a MaJiaH rpy.uHaH MbIWUa CJI.HWKOM pacrnHy

Ta, BCTpeqaeTCH KpaH:He pe.UKO. 

noMHMO 3THX '!eTbipex, BOKpyr JIOnaTO'IHO

ro y311a eCTb H .upyrHe MbIWe'!Hbie cnHUbl. 

Mb! MOfJlH 6bI o603Ha'IHTb CHJlbHYIO CBH3b 

Me)l(.lly BepXHHMH pe6paMH H KOHTpJiaTe

paJibHblMH sepxHHMH pe6paMtt, npocneno

sas OT sepxHHX no11oc nepe.uHeH: 3y64aToti 

MbIWUbl K cpe.UHHM BOJlOKHaM TpaneuttH, 

qepe3 cpe.UHHHYIO JIHHHIO K aHaJIOfH'!HblM 

BOJIOKHaM .upyroH: CTOpOHbl H o6paTHO, 

K sepXHHM BOJlOKHaM 3y6'!aTOH MbIWUbl, 

'IT06bI CHOBa COe.UHHHTbCH c sepXHHMH pe6-

paMH, o6pa3yH peMeHb no 3a.utteH: 4aCTH 

nJie'la, KOTOpblH qacTO B CHJlbHOH 3KCUeH

TPH'!eCKOH ttarpy3Ke y 6onee crnpwero no

KOJleHHH. 

11.anee, JIOnaTO'IHO-nO.UbH3bl'IHYIO MbIW

uy KpaH:He CJ10)1(H0 nanbnHpOBaTb, H OHa 

CJIHWKOM MaJia DJIH Toro, 'IT06bI CHJlbHO 

BJlHHTb Ha cPYHKUHIO HJIH nOJlO)l(eHHe nJie'la. 

B TO speMH KaK Mhiwua, no.utt11Ma10maH 110-

naTK)', 'laCTO BHOCHT BKJia.U B HanpH)l(eHHe 

11onaTKH. 

10rneHTbl npHXO.UHT K HaM c )l(aJI06oH: Ha 

HanpH)l(eHHe H yKa3bIBalOT Ha sepXHIOIO 

qacTb n11e'!a. To'!Ka npttKpenneHHH MbIW

UhI, nO.UHHMaIOmeH: JIOnaTK)', Ha sepxHeM 

yrny nonaTKM no'!TH scer.ua 6one3HeHHa np11 

11ccne.uosaHHH nanbuaMH. CTOHT 3a.uaTh

CH BOnpocoM, no4eMy 3.UeCb CKanJIHBaeTCH 

HanpH)l(eHHe. 11.JIH Toro, 'IT06bl OTBeTHTb Ha 



C1>aCL.JvianbHb1t1 penviJ Aflfl crpyKTypHoro 6anaHca 

Hero, HaM H}')KHO nepesepHYTb TeJIO Ha 6oK H 

noCMOTpeTb Ha nOJIO)l(eHHe fOJIOBbl. 

OpH npSIMOH wee H npH roJioBe, c6aJiaH

CHposaHHOH Ha.a rpy.llHOH KJieTKOH, fOJIOBa 

noD.Uep)l(l1BaeTCSI 11 BpamaeTCSI KOMnJieK

COM 113 .llByx npO.llOJibHbIX MbIWU: peMeHHbl

Ml1 11 rpy1111HO-KJIIO'l11'-lHO-COCUeB1111HhIMH 

MbIWUaMl1, KOTOpbie conpOBO)l(.llalOTCSI 11 Ha

npaBJISllOTCSI 6oJiee rny6oKHMl1 He60JibWl1Ml1 

MbIWUaMl1 llBHraTeJibHOfO UHJil1H.llpa, B ueH

Tpe KOTOporo - no113aTblJIO'lHbIH KOMnJieKC. 

EcJI11 H3-3a 6ecnoKoiicTBa, 6JI113opyKoCTH 

HJIH TpaBMbl fOJIOBa Ha'll1HaeT llBl1raTbCSI 

Bnepe11, 3TOT KOMnJieKC npO.llOJibHblX MbIWU 

TepsieT 6aJiaHc H TaK)l(e cnoco6HocTh coxpa

HSITh fOJIOBY ypaBHOBeweHHOH H 0011811)1(

HOH csepxy weH. B TaK11x cJiyqasix MhIWUhI 

nJieYa 3a11eHCTBYIOTCSI B CTa6HJIH3aUHIO ro

JIOBbl 11 we11, 4TO npHBO.lll1T K npo6JieMaM 

nepeHanpS1)1(eH11S1 KaK we11 , TaK 11 nJieY:a. 

PeweH11e 3TOH npo6JieMhI npHB01111T K oc

so60)1(.lleH1110 H weH, H nJieY:a OT napa311-

T11Y:ecKoro HanpSI)l(eHHSI, B llOJirocpO'lHOH 

nepcneKTl1Be np11so11simero K 11ereHepaTHB

HOMy 3a60JieBaH1110 we11 11 nospe)l(.lleHHIO 

nJieY:a. 

f JISlllSI Ha weIO c60KY, Mbl MO)l(eM 3aMeTHTb 

«npaBHJibHYIO» c6aJiaHCHpOBaHHOCTb Cl1JI 

Me)l(.lly llBYMSI Ha6opaMl1 rpy1111HO-KJIIO'lHY:

HO-COCUeBHJlHbIX 11 peMeHHbIX MblWU fOJIO

Bbl H weH. Mhl TaK)l(e MO)l(eM yBH.lleTh noxo

)l(HH «X», o6pa30BaHHbIH MblWUaMl1 nJieY:a: 

nepellHHH Kpaii TpaneuHH Bocnpo113B01111T 

rpy llH Ho- KJI l04114HO-COC ueBl111HYIO MbIW-

uy, a HeCY:aCTHaSI MbIWUa, 00.llHHMaIOlUaSI 

JIOnaTKY, np11 BblllBHHYTOH Bnepe11 fOJIOBe 

CTaHOBl1TCSI «npe.llOTBpamaTeJieM llBH)l(eHHSI 

fOJIOBbl Bnepe11», HaXO.llSICb B nOCTOSIHHOM 

HanpSI)l(eHHl1, OOCKOJibKY Otta CTaHOBl1TCSI 

TPOCOM .llJISI TSl)l(eJIOH fOJIOBbl, a He npOCTO 

00.llHHMaeT JIOnaCTb JionaTKl1, KaK CJie11yeT 

113 ee Ha3BaHHSI . 

PeweH11eM .llJISI 3Toro T11n11Y:Horo naTTepHa 

(no aHaJIOrHl1 c Ha3BaHHbIM 51H.llOH sepxHHM 

nepeKpeCTHblM CHHllPOMOM (UHTHpyeTCSI 

y Chaitow & Fritz 2006) SIBJISieTcSI ocso60-

)l(.lleH11e nepe11Heii Y:acT11 TeJia TaM, r11e oHa 

yKopoY:eHa, 4T06bI n03BOJIHTb fOJIOBe CHO

Ba OKa3aTbCSI Hall TeJIOM. 3aTeM Mbl .llOJI)l(Hbl 

HayqHTb KJil1eHTa CTa6HJIH3HPOBaTb fOJIO

BY H llBHraTb e10 npH noMOlllH npo110JibHO

ro KOMnJieKca MbIWU, a He 3a CY:eT Mblllillbl, 

00.llHHMaIOmeii JIOnaTKY, 11 Tpaneu1-m' KOTO

pbie H TaK 3aHSITbI TeM, Y:T06b1 nocnesaTh Ja 

nJieY:oM. 

a,:"tc----- Mb1wua. noJlHHMalOll.laR 
11onaTKY 

TpaneuHeBHJlHaA Mb1wua 

nepeJlHRR 3Y64aTaR 
MblWUa 

Puc. 9.9. ronoaa «.QOn>KHa1> no,q,qep)l(11BaTbCR npo,qonbHblMl'I 

peMeHHb/Ml'I Mb/Wl..jaM11 ronOBbl 11 rpy,q11HO-Kf1/0L/l1L/HO

COCl..jeB11,qHblMl1 Mb/Wl..jaMl'I, HO Hepe,qKO cn}"laeTCR TaK, 

L/TO BMeCTO 3TOro 3a,qei:iCTBYIOTCR Mb/Wl..jbl nne<./a -

L/aLL1e acero o6o3HaL/eHHaR Ha p11cyHKe aepxHRR Tpanel..j11R 

11 MblWl..ja, no,qH11Ma10LL1aR nonaTKy. 

OT n.Jiet.ta 110 KOH411KOB OaJibUeB Mbl npoii-

11eMCSI no aHaTOMHl1 c TOY:KH 3peHl1SI Ml10-

cpacu11aJibHblX MepH11HaHOB pyKH. 

EcJIH paccMaTpHBaTb nJieY:eByIO MYCKYJiaTypy 

TaKHM )Ke o6pa30M, KaK Mbl paccMaTpHBaJIH 

MbIWUbl 6e11pa B f JiaBe 6, Mbl o6Hap}')Kl1M TPH 

aHaJIOfl1'-IHblX Beepa MbIWU BOKpyr nJieY:eBO

ro KOMnJieKca. 



Hap}')l<HbIH anneHOUKYARpHbtu eeep BKmo

YaeT B ee6H Tpaneu11eBl1.UHYIO 11 .ueJibTOB11.U

HYIO MbIWUbl (KOTOpbie JaTeM eoe.Ul1H51Te51 

B nosepxHOeTHOH 3a.uHeH Jll1Hl111 PyK11), 

60JibWYIO rpy.UHYIO MbIWUY 11 w11po4atf

wy10 MbIWUY enl1Hbl (KOTOpbie JaTeM eoe

.Ill1H51Te51 B IlosepXHOeTHOH <l>pOHTaJlbHOH 

Jl11H1111 Pyr<11), a rnJOKe rpy.u11HO-KJI104114-

Ho-eoeues11.uHy10 Mbrwuy. Bee BMeeTe 3Tl1 

MbIWUbl o6pa3ylOT MaHTl1IO nosepXHOeTHOH 

Ml10q:>aeu11aJiaTypbI Ha.U 11 BOKpyr nJie4a, eo

e.u11HHIOWeH 11X e pe6paMl1, fOJIOBOH 11 .ua)l(e 

6e.apaMl1 . 0Hl1 TaJOKe eoe.a11H5llOT O.UHO nJie-

40 e .apyrnM enepe.a11 11 eJa.u11 noepe.ueTBOM 

<t>aeu11aJibHbIX paew11peH11li w11pol.fatiwel1 

MbIWUbl enl1Hbl 11 rpy.UHbIX MbIWU eOOTBeT

eTBeHHO. 

Mb! MO)l(eM npe.uernBl1Tb, 4TO BTOpOH seep 

HaXO.U11Te51 no.u nepBbIM, eTa6MJil1311PYH JIO

naTr<y Ha oeesoM er<eJieTe - HaJoBeM ero 

OCH08HblM nAe'le8blM eeepoM - 11 BKJII04a

eT B ee651 MbIWUY, no.UHl1MalOWYIO JIOnaTr<y, 

MaJlbie 11 60JibWl1e poM60BH.IlHbie MbIWUbl, 

nepe.UHIOIO 3y64aTylO MbIWUY 11 MaJIYIO rpy.u

HYIO Mb1wuy, a TaJOKe eonposo)l(.Ilaiow11e 

11x <t>aeu1111. 3ToT seep eOJ.uaeT 11 noJBOJIHeT 

eJierKa KoppeKT11pOBaTb HaKJIOHbl 11 Bpawe

Hl151, He06XOLll1Mbie LlJIH y11ep)l(aHl15I fOJIOBKl1 

nJie4eBOH KOeTl1 B Herny6oKOH BbieMKe n11e-

4eeoro eyeTaea. 

TpeTMH Beep MbIWU 3TOH 30Hbl eoe1111HHeT 

JIOnaTr<y e nJie4eBOH KOeTblO BO MHOfOM Ja 

e4eT MbIWU pOTaTOpHOH MaH)l(eTbl, KOTOpbie 

Mb! 06ey1111M Hl1)1(e, a TaK)l(e Ja e4eT 60JibWOH 

KpyrnoH MbIWUbl 11 KJIIOBOBH.IlHO-nJie4eBOH 

MbIWUbl. 

06w11l1 nJiaH Jie4eHl151 6y.aeT BKJII04aTb B ee651 

paeeJia6JieH11e anneHLI11r<ym1pHoro seepa, no

JBOJIHIOWee eKoppeKTl1pOBaTb 11 OCB060Lil1Tb 

oeHOBHYIO 4aeTb nJie4a 11 BOeeTaHOBMTb JIO

naT04HO-nJie4eBOH 6aJiaHe e noeJie11yiowel1 

«nOBTOpHOH .upan11pOBKOH» anneHLIMr<ymip

HOro pyKaBa Ha HeLiaBHO e6aJiaHe11poBaHHbIH 

XOMYT. 

nne'-lo 11 pyKa 

Xorn pyK11 11 Horn HBHO oTpa)l(alOT 11pyr 11py

ra, aHaToM11H pyK eJIO)l(Hee aHaToM1111 Hor 113-

Ja 4pe3MepHOH nOLIBM)l(HOeTl1 pyKM. lfro6bI 

e.ueJiaTb 3TY eJIO)l(HOeTb 6oJiee fiOLlLlaTJIMBOH, 

MbI on11weM aHaToM1110 pyKM e T04KM JpeHIDI 

4eTb1pex M11o<t>aeu11aJibHb1x noCJie11oeaTeJib

HOeTeli, HeMHOro HanOMl1HalOW11X Kl1HeT11-

4eeK11e uen11, HO oeHOBaHHbie 60JibWe He Ha 

cPYHKUl111, a Ha <t>aCUl1aJlbHOH HenpepbIBHO

eTM, nepeeer<aioweli PYKY OT noJBOH04HH

Ka 11 pe6ep 110 eaMbIX naJibUeB. CyweernyeT 

MHO)l(eeTBO 11eTaJiel1 aHaTOMHH pyr<H, KOTO

pb1e Mbl He eMO)l(eM oeBeTHTb, 11Ha4e OHH 3a

noJIOH51T 3TY KH11ry. Ho MbI MO)l(eM soenoJib

JOBaTbeH 3THMl1 J111Hl1.51Ml1, 'ff06bI nOJiyYl1Tb 

o6wee npe11erneJieH11e o pyKe, K KOTopoMy 

Bbl JaTeM eMO)l(eTe 1106aBl1Tb eTOJibKO .ueTa

JieH, eKOJibKO noTpe6yeTe51 . 

Bee 4eTbipe 1IMHl111 PyKM - noeepXHOeT

HaH <l>pOHTaJibHaH, fJiy611HHa5I <l>poHTaJib

HaH, fJiy611HHa51 3a.UH.51.51 11 IlosepXHOeTHaH 

3aLIH5151 - npoXOLIHT no eeeH LlJil1He PYKM OT 

oeeeoro ueHTpa 110 KOH4HKOB naJibUeB. OHM 

HaJBaHbl B eOOTBeTeTBl111 c TeM, KaK OHH eo

OTHOeHTeH e nOLIMbIWKOH. IloeepXHOeTHaH 

<l>poHTaJibHaH Jl11H11H PyK11 (Il<l>JIP) BKJI10-

4aeT B ee6H 6oJibwyio rpy11Hy10 Mb1wuy ene

pe1111 rpyLIHOH KJieTKM. f11y611HHa5I <l>poH

TaJibHaH Jl11H11H PyK11 (f<l>JIP) BKJII04aeT 

MaJIYIO rpyLIHYIO 11 nOLIKJII0411"4HYIO MbIWUbl 

KJII04114Ho-rpy11HOH <t>aeu1111 enepe1111 no11-

MbIWKM, rny6)1(e 60JibWOH rpyLIHOH MbIW

Ubl. fJiy611HHaH 3a11HHH Jl11H11H PyK11 (f3JIP) 

BKJIIO'-IaeT BelO pOTaTOPHYIO MaH)l(eTy eJa1111 

nOLIMbllllKM. IlosepXHOeTHaH 3aLIH5151 Jll1Hl151 

PyK11 (Il3JIP) BKJII04aeT Tpaneu11eBH.IlHYIO 

MbIWUy, Jie)l(awyio Hall pOTaTOpHOH MaH)l(e

TOH B eaMoli Ja11Heli 4aeT11 no11MbIWK11. 

llaealiTe Ha4HeM e n<t>JIP. Y11ep)l(l1BaHTe 

PYKY B eTopoHe, JIOKTeM BHMJ, JiaLIOHblO, Ha

npaeJieHHOH Bnepe11. Tenepb n<t>JIP npoxo

.Ill1T no nepe11Heli Y:aeT11 saweli pyK11. C11e

.uyl1Te no HeH B eeoeM TeJie, noKa Mbl 6y11eM 

npOXOLI11Tb no HeH. Il<l>JIP H3411HaeTe51 (11Jil1 

JaKaH411BaeTeH) Ha no11ywe4Kax eaw11x nHTl1 



<1JacLJ11anbHb1'1 pen113 .am1 crpyKTypHoro 6anaHca 

naJibUeB, npoxo11.s1 no na110HH saweli PYJ<H, 

BKJIIO'-la.sI see nosepxHOCTHbie H rny6oKHe 

crn6aTeJIH naJibUeB, KOTOpbie npOXOJl.sIT '-le

pe3 3an.sICTHbIH KaHaJI BHH3, K HIDKHeH '-laCTH 

saweli PYKH. (HHTepeceH TOT cpaKT, '-ITO 3JieCb 

caMbie JIJIHHHbie Mblllillbl .sIBJI.silOTC.sI caMbIMH 

rny6oKHMH, B TO BpeM.sI KaK B 11pyrnx yacrnx 

Tena 6onee JIJIHHHbie MbIWUbI pacnoJIO)((eHbI 

Ha nosepXHOCTH, a 6oJiee KOPOTKHe - rny6-

)((e, no11 HHMH.) 

P11c. 9. 10. noaepxHocrHaR <PpoHTanbHaR fl11H11R PyK11 
11MeeT O'leHb w11p0Koe Ha'lanbHOe np11KpenneH11e 
Ha rpy,qHou KneTKe .QnR 06ecne'leH11R MaKc11ManbHOro 
KOHTponR Ja pyKou, ocyll.jecranRIOU.jeu 6pocoK 
11n11 opy,qy/011.jeu KaKl1M-TO 11HCTpyMeHTOM. 

311ecb MbI no11KJI10'-1aeM cr116aTeJIH Jan.sicTb.sI, 

06paMJI.s110m11e cr116aTeJIH naJibues, a HMeH

HO - JIOKTeBOH H JiyYeBOH crn6aTeJIH 3an.s1-

CTb.sI, KOTOpbie o6beJIHH.silOTC.sI co crn6aTe

JI.sIMH naJibUeB, '-IT06bl BMeCTe coeJIHHHTbC.sI 

B o6mee cyxo)((HJIHe cr116aTeJieH, KOTopoe 

JierKO o6Hap~HTb Ha MeJIHaJlbHOM HaJIMbl

meJIKe nJie'-leBOH KOCTH c BHyTpeHHeH CTO

pOHbl sawero JIOKTH . Opose1111Te naJibUaMH 

npOKCHMaJibHO K 3TOMY KOCTHOMY opHeH

THpy, '-IT06bI no'-lyBCTBOBaTb Tpoc, HJIYlUHH 

BBepx no nJie'-ly. 3TOT Tpoc .sIBJI.sieTC.sI '-laCTblO 

MeJIHaJibHOH Me)((MbIWe'-IHOH neperopo11-

KH, cpaCUHaJibHOH noJIOCOH, OTJieJIHlOWeH 

JIByrnaBylO MbIWUY nJie'-la H cr116aTeJIH OT 

TpexrnaBOH MbIWUbl nJie'-la. 3To C03Jiafa 

cpacUHaJibHYlO CB.sI3b OT PYKH H crn6aTeJieH 

naJibUeB 110 JIHCTaJlbHOfO npHKpenJieHH.sI 

60JibWOH rpyJIHOH MbIWUbl H WHpo11aliweli 

Mblillllbl cnHHbl. 

Bbl cnpaseJIJIHBO MO)((eTe 3a11aTbCH sonpo

coM, KaKoe OTHOWeHHe «CaMa.sI WHPOKa.sI 

MbIWUa cnHHbl» HMeeT K <l>pOHTaJlbHbIM 

JlHHH.sIM PyKH, HO 11eno B TOM, '-ITO wwpo

'-laliwa.si Mb1wua cnHHbI np11KpenJU1.eTC.S1 

K nepe11HeH '-laCTH nJie'-leBOH KOCTH H TaKHM 

o6pa30M CBH3aHa c JIHHHeli. lllHpoYaliwa.si 

MbIWUa cnHHbl Ha'-IHHaeT CBOe 3M6pHOJIOfH

'-leCKOe cyweCTBOBaHHe no 60JibWeH '-laCTH 

B nepe11HeH '-laCTH TeJia (BeHTpaJibHO) H Ja

TeM nepeMemaeTC.sI Ha3aJI, Il03TOMY 3a 3TOH 

CYMacwe11wel1 1111eei1 CKpbIBaeTc.si MexaHH3M 

pa3BHTHH . Ha npaKTHKe, .nse MbIWUbI BMe

cTe - WHPO'-laliwa.si MbIWUa cnHHbl H 60Jib

wa.si rpy11Ha.sI MbIWUa - JialOT O<l>JIP O'-leHb 

WHPOKOe Ha'-laJIO Ha rpyJIHOH KJieTKe, cnHHe 

H Jia)((e Ha Ta30BOH KOCTH. 3TO 06ecne'-111Ba

eT Hae WHPOKHM Ha6opoM BapHaHTOB KOHT-

Anl1HHbli1 
crn6arenb 
6onbworo 

nanb1.1a 

JloKTeaoi1 
crn6arenb 

JansKTbR 

noaepXHOCTHbl i1 
crn6arenb 
nanb1.1ea 

rny60K11i1 
crn6arenb 
nanb1.1ea 

P11c. 9. 11. MHoro'l11cneHHble cr116aTen11 npe,qnne'lbR, TaK11e 
KaK noaepxHOCTHblU crn6aTenb nanb4ea, coe,q11HR10TCR 
BMecre c nOMOU.jblO «nl1CTbeB» cpac41111, CBRJaHHb/X 
c Me,q11anbHb1M nne'leBblM Ha.QMblll.jenKOM. 



pom1 Han pyKoi1, oco6eHHO np11 6pocKe 11JI11 

no11MKe y:ero-JI1160. 

Tenepb Mbl nepeXOlll1M K r<l>JIP. Jler'-le Bcero 

ee npencTaBl1Tb, eCJil1 pa3BepHyTb PYKl1 Ha

PY)I(}' TaK, '-IT06b1 JIOKOTb oKa3aJICH HanpaB-

11eHHbIM Ha3all, a JlallOHb - K 3eMJ1e . lloTH

Hl1TeCb npyroi1 pyKoi1 11 3axaaT11Te 6oJibWOi1 

naJieu. 3Ta J111Hl1H npoXO.Lll1T OT 60J1bWOfO 

naJibUa y:epe3 MbIWUbl Tettapa y OCHOBaHl1H 

60J1bWOfO naJibUa, BllOJlb <t>acu1111 CHap)')Kl1 

nyy:eaoi1 KOCTH . Otta 11cy:e3aeT B «MHCe» cr11-

6aTeJJei1 11 pa3rn6aTeJJei1, '-IT06bI nOHBl1TbCH 

BHOBb c BHyTpeHHei1 CTOPOHbl JlOKrn B 811.Lle 

.LlByrnaBOH MbIWUbl nJie'-la. 

P/llC. 9. 12. rny6/llHHaR Cl>pOHTaflbHaR fl/llH/llR PyK/11 

Hai1.u11Te cyx:mK11JJ11e .uayrnaaoi1 MbIWUbI 

nJie'-la B 113r116e caoero JJOKTH 11 06paT11Te 

BHl1MaH11e, '-ITO OHO norp)')KaeTCH B Bawy 

PYKY, '-IT06b1 BCTpeTl1TbCH c nyy:eaotl KOCTblO. 

llae MbIWUbI - KpyrnbIH npottaTop 11 cyn11-

HaTop, npOXOllHW11e c 06e11x CTOPOH cyxo

)1(11J111H , o6pa3ylOT «V» BOKpyr Hero. llae 3Tl1 

MblllIUbl, KOTOpbie no CYTl1 KOHTPOJ111PYIOT 

yron 6011bUioro naJibUa nocpencTBOM nyy:e

aoi1 KOCTl1, BKJIIO'-leHbl B 3TY J111Hl1IO. 

llayrnaBaH MblllIUa 11neT BBepx no BHyTpeH

HeH noaepxttocT11 pyK11 11 pa3.uenHeTCH Ha 

nneYo 111 pyKa 

.LlBe fOJTOBKl1 . .LlJIHHHaH fOJIOBKa npOXOlll1T 

BOKpyr fOJIOBKl1 nJJe'-JeBOH KOCTl1 11 np11-

KpenJJHeTCH K aepUI11tte nJJe'-leaoro cycrnaa; 

no.upo6ttee 06 3TOM MbI noroaop11M no3)1(e . 

KopoTKaH ronoaKa 11neT aaepx K KJI10aoa11n

HOMY OTpOCTKY JTOnaTKH . non llByrnaBOH 

MbIUIUeH nJie'-Ja HaXOllHTCH ewe llBe MbIW

Ubl. nne'-leBaH MblllIUa nepeceKaeT TOJlbKO 

JlOKOTb, 11 ee MO)l(HO OlllYTl1Tb KaK He60JTb

UIOe BbinH'-ll1BaH11e non llByrnaBOH MbIUIUeH 

nneY:a np11 cn16att1111 JIOKTH non conpoT11B-

11ett11eM. KJIIOBOBl1.LlHO-nJie'-JeBaH MbIWUa 

nepeceKaeT nne'-lo 11 B ocHOBHOM pa6orneT 

c np11aenett11eM JIOKTH K TeJiy. TeM, y Koro 

B nOJIO)l(eHl111 CTOH JIOKOTb B pacc11a611eH

HOM COCTOHHl111 OKa3bIBaeTCSI 6Jitt)l(e K TYJIO

BHWY, Y:eM HaXO.LlHWeecH non HHM 3anSICTbe, 

Tpe6yeTCH pa6oTa c 3TOH MbIWUeH. 

P/llc. 9. 13. ,llsyrnasaR Mb1w4a nneya c ,qsyMR ronosKaM/11 

/II ABYMR «HO)l(KaM/11» Ha ca MOM ,qene RBnReTCR nepeXOARU(eU 

MblU(L.(eU MeJK,lly rpeMR fl/llH/llRM/11 PyK/11, HO B OCHOBHOM OHa 

OTHOC/llTCR K r<PnP. 

nocJiellHHM CBH3YIOWHM 3BeHOM B uentt 

f<l>JIP SIBJIHeTCH MaJiaH rpynttaH MblllIUa, KO

TOpaH npOXO.LlHT OT KJIIOBOBl11lHOfO OTpOCT

Ka (11 HMeeT CHJibHYIO <t>aCU11aJibHYIO CBH3b 

nocpe.UCTBOM 3Toro np11Kpen11eHHH c llBY

rnaBOH 11 KJIIOBOBl1.LlHO- nJie'-JeBOH MblWUa

MH nJieY:a) K pe6paM c TpeTbero no nHToe 

cnepen11. c cpacuHaJibHOH TO'-IKH 3peHl1H Mbl 



<t>ac~vranbHb1tlt penvr3 ,anfl crpyKTypHoro 6anaHca 

MO)l(eM YBl1.lleTb, '-ITO MaJia.R rpy.utta.R MbIWUa 

oKa3brnaeTe.R B «6yTep6po.ue» ropa3.uo 6011b

wetl KJIIO'-IWIHO-rpy.uttotl <Paemrn, KOTOpa.R 

TaIOKe OKp}')l(aeT nO.llKJIIO'-IWIHYIO MbIWUy. 

Mb1 }')Ke paeeM0Tpe1111 3Tl1 Ba)l(ttbie MbIWUbI 

BbIWe. 

P1-1c. 9. 14. ManaR rpyAHaR Mb1w4a, CBR3b1Ba10114aR 
anneHA"1KynRpHy10 1.1acrb r<PnP c oceaou, 1-1rpaeT Kf1101.1eay10 
ponb B JTO,;; fl"1H"1"1 1-1 B cpyHK4"1"1 nne1.1a B 4enoM. 

fCJ>JIP KOttTpOJIHpyeT 60JibWOH naJieU, KO

TOPblH B eBOIO OY.epe.llb KOttTpOJIHpyeT 3a

XBaT. Otta TaK)l(e ern6HJIH3HpyeT PYKY TaKHM 

o6pa30M, '-IT06bI CTCJ>Jlp Morna nepe.uaTb HM

nyJibe M.R'-IY (HJIH ttaM, ee1111 Mbl HaXO.llHMe.R 

Ha napaJIJieJibHbIX 6pyeb.RX 111111 nepenpbirn

BaeM '-lepe3 eTeHy) . TeM, KTO pa6orneT e Te

JIOM, Ba)l(HO pa6oTaTb e 60Jibllil1M naJibUeM 

(Hanp11Mep, np11 oeB060)l(.lleHl111 TpHrrepHbIX 

TO'-leK), eTapa.Reb oeTaBJI.SITb 3TY Jil1ttHIO OT

KpbITOH 11 eoe.u11HeHHOH, lJ.T06bI Mbl He cpo

KYe11p0BaJIH eJIHWKOM 6011bwoe .uaBJieHHe Ha 

oeHOBaHl111 60JibWOro naJibUa. 

Ee1111 fCJ>JIP - 3TO nepe.uttHtl Kpatl «KpbIJia» 

PYKH, KOHTpo1111pyiow11tl 3aXBaT 11 BeTpe'-la

IOllll1H eHJibHbie BeTpa, TO f3JIP .RBJI.ReTe.R ee 

.uonoJIHeHHeM, KOHTpo1111py.R 3a.llHl1H Kpatl 

11 ern6HJil13Hpy.R BHeWHIOIO eTopoHy PYKH. 

f3JIP 11er'-le Beero npe.uernBHTb, ee1111 Bbirn

HYTb PYKY B eTopoHy TaK, '-IT06bI JIOKOTb 6bIJI 

HanpaBJieH Ha3a.ll, a Jia.llOHb - BH113; f3JIP 

Tenepb paeno11araeTeH BllOJib Ja.uHetl eTopo

HbI Barnett pyK.11 . 

P1-1c. 9. 15. rny6"1HHaR 3aAHRR fl"1H"1R PyK"1. 

HaY.11HaHeb .u11eTaJibHO, cpaeu.11.R B.llOJib eTo

poHbI Ml1311HUa npHBO.llHT K MbIWUe r11n0Te

Hapa B.llOJib BHewttetl eTOpOttbI n.RTKH PYKH. 

Jl11tt11.R npo.uo11)1(aeTCH BBepx no <Pacum-1 

JIOKTeBOH KOeTH .llO JIOKTeBoro OTpOeTKa, 

rne Otta coe.uHHSieTC.fl c TpexrnaBOH MbIIIJ

uetl n11eY.a. 3rn rpynna MbIWU nepeHOCHT 

Hae BBepx no 3a.uttel1 llaeTH PYKl1 K Bttew

tteMy Kpaio JionaTKH. 3.ueeb MbI eo611paeM 

Beeb «JIOnaTOlJ.ttbIH 6yTep6pO.ll» BpawaTeJib

HOM Matt)l(eTbl, KOTOpblM Mbl 06ey.u11M .llaJiee. 

CToeJie.llHHMH 3BeHb.SIMl1 B 3TOM uenO'-IKe .RB

JI.SllOTe.R MblWUa, no.utt11Ma10wa.R JionaTKy, 

11 poM60Bl1.llHble MbIWUbl, 0 KOTOpblX Mbl 

}')Ke fOBOpHJIH. 

CTpyKTypa 11 cpyHKUHH BpawaTeJibttotl Matt

)l(eTbl Tpe6y10T orneJibHOro BHHMaHH.SI . Jlo

naTKa O'-lettb TOttKa.R; Otta npoeTO o6eene

'-111BaeT w11poKY10 o6JiaeTh np11KpenJiemrn 

llJI.R 60Jibllil1X 11 eHJibHblX MblWU, KOTOpbie 

O.llttOBpeMeHHO yKpenJI.RIOT KaneyJiy nJiella 11 

«HanpaBJI.RIOT» PYKY TaK11M )l(e o6pa30M, KaK 

TeJio ynpaBJI.ReT rnaJaM11 . 

CTJie'-lo .RBJI.ReTe.R eaMblM no.uBH)l(HbIM ey

eTaBOM B TeJie. EeJI.11 Bbl tta.upe)l(eTe Kan

eyJiy, HapywHB BaKYYMttblM eJIOM, Bbl eMO

)l(eTe BbIT.RHYTb nJie'-leBylO KOeTb nO'-ITH Ha 

.llBa eaHT11MeTpa 113 eyeTaBHOH Bna.Ul1Hbl 

JIOnaTKl1 . 00.U06Ha.R M0611JibHOeTb Tpe6yeT 



COOTBeTCTBYIOLUeH CTa6HJibHOCTH, no3TOMY 

cyxmKHJIHSI Ha.UOCTHOH, no.uocTHOH, MaJIOH 

KpyrnoM: H no.u11onaTO'-l.HOH MblWU BnJieTa

IOTCSI B CBSl3KH KancyJibl, C03.UaBaSI pery1111-

pyeMy10 onopy, KOTopaSI oc11a611sieTCS1 np11 

nOJIHOM .UBH)l(eHHH nJie'-1.a HJIH HaTSlfHBaeT

CSI llJISI o6ecneY.eHHSI yc1111eHHSI cycTaBHOH 

crn61111bHOCTH. CaMa Kancy11a c11a6aS1 c ne

pe.rmeM: cTopoHhl (BOT noY.eMy Kor.ua saw 

CTapWHH 6paT BbIKpyt-rnBaeT BaM 3a cnH

HOH pyKy, 3TO .ueM:crnyeT TaK y6e.u11TeJibHO), 

H cycrnB He yc1111eH MbIWUeH CHH3Y (HMeH

HO n03TOMY B AMep11KaHCKOM cPYT6011e Bbl 

HOCHTe no.unJie'-1.HHKH). 

lJeTbipe MbIWUbl MaH)l(eTbl noKpbIBalOT 

3a.UHIOIO, sepXHIOIO H 60KOBbie CTOPOHbl 

ro110BK11 n11eY.esoi1: KOCTM . MaJiaSI KpyrnaSI 

11 nO.LJ.OCTHaSI MbIWUbl noKpbIBalOT 3a.UHIOIO 

'-1.aCTb H co.uei1:CTBYIOT 3a.UHeH .ueJibTOBH.LJ.HOH 

MbIIIIUe np11 JiaTepaJibHOH pornu1111 n11eY.e

soi1: KOCTH HJIH npOTl1BOCTOSIT Me.UHaJibHO

MY spaweHMIO (rn ewe pa6orn, npMHMMaSI 

BO BHMMaHHe KOJIM'-1.eCTBO M CMJIY Me.LJ.MaJib

HbIX pornTopos nJieY.a) . TpynHo He 3aMeTHTb 

nO.LJ.OCTHYIO MblWUY C ee rna.LJ.KMM $aCUM

aJibHbIM noKpblTMeM M .UOCTaT0'-1.HblM 06b

eMOM .UJISI TOfO, '-l.T06bl nOKpblTb BCIO HM)l(

HIOIO '-1.aCTb JionaTKH; HO CTOHT o603Ha'-l.MTb 

M Kpowe'-1.HYIO MaJIYIO KpyrnylO MbIWUy, TaK 

KaK 3Ta He60JibWaSI MbIWUa npMBS13bIBaeT 

nJie'-1.eBylO KOCTb C3a.UM. no'-1.yBCTBYHTe ee 

no.a cyxO)l(MJIHeM no.uocTHOH MbIWUbl, npM

MepHO Ha no11nyTM OT 3a,UHero KpaSI aKpo

MHOHa K KO)l(HOH CKJia.UKe nO.LJ.MblWKH C3a

.UM. «no6peH'-l.MTe, KaK Ha fMTape», '-1.T06bI 

o6ttap~HTb CHJibHYIO He60JibWYIO MbIWUy, 

06bl'-l.HO pa3MepoM HanOMMHalOWYIO MM3M

Heu 111111 6011bwoi1: KapaHnaw. 

HanocTHyIO MbIWUY TaK)l(e ynoMHHaIOT 

B Ka'-1.eCTBe JiaTepaJibHOfO pOTaTOpa; HO 

B OCHOBHOM OHa noMoraeT npH OTBe11eHMM, 

y11ep)l(HBaS1 fOJIOBKY nJie'-1.eBOH KOCTM B BbI

eMKe TaKMM o6pa30M, '-1.T06bI 11eJibTOBH1IHaS1 

Mb1wua (a 3aTeM 11 Tpaneu11es1111Hasi) Morn11 

nJiaBHO OTB01IHTb ee. TaKMM o6pa30M, OHa 

HaXO.LJ.MTCSI CBepxy cycTaBa, 3anoJIHSISI 3TY 

SIMKY Hall OCTblO JionaTKM. f 11y611Ha Bna1111Hbl 

nneLfo vi pyKa 

COCTaBJISieT OKOJIO 11Byx caHTHMeTpos; no3TO

MY ec1111 Bbl 3axoT11Te npo6y1111Tb 111111 11ei1:cT

BHTeJihHO YllJIHHHTb Ha1IOCTHYIO MblWUy, He

o6XO.LJ.MMO onyCTMTbCSI B 3TY Bna1111Hy, '-1.T06bJ 

B031IeHCTBOBaTb Ha MbIWUy. napbl npOXO.llOB 

no ee nOBepXHOCTH '-1.aCTO OKa3bIBaeTCSI He

.llOCTaT0'-1.HbIM. 

nollJIOnaT0'-1.Hafl MbIWUa BblCTHJiaeT BCIO ne

pe.UHIOIO '-1.aCTb JIOnaTKH, SIBJiflSICb e11MHCT

BeHHbIM Me11HaJibHblM pOTaTOpOM rpynnbl. 

3To nepMCTaSI MbIWUa c HeCKOJibKMMM cyxo

)l(MJIMSIMH, no3TOMY He 0)1(11JlaMTe, lffQ BaM 

y.aaCTCSI nOJIHOCTblO CMSlf'-1.HTb ee. np11 3TOM 

Otta '-1.aCTO OKa3bIBaeTCSI MbIWe'-1.HO 33)1{3TOH, 

H ewe 6011ee '-1.aCTO - $aCUMaJibHO 3a)l(3TOM, 

Jie)l(aweM: HM)l(e nepe.utteM: 3y6Y.aToi1 MbIWUbI, 

003TOMY TOY.HO CTOHT noTpaTHTb BpeMfl Ha 

TO, '-1.T06bl OCB0601IHTb ee llJISI nOJIHOUeHHOfO 

cPYHKUMOHHpOBaHMSI. 

qeTbipe MblWUbl, B351Tble BMeCTe, KOHTpO

JIMPYIOT fOJIOBKY nJie'-1.eBOH KOCTH TaKHM )l(e 

o6pa30M, KaK MbIWUhl BOKpyr rna3a «YK3-

3bIBalOT» Ha 06beKT sawero BHHMaHHSI. 3Ta 

Ba)l(HaSI pOJib Tpe6yeT 01IHOBpeMeHHO CMJlbl 

11 cso6011h1. BpeMSI, noTpaY.eHHoe Ha pa6oTY 

c BpawaTeJibHOM MaH)l(eTOH, BCer11a B03Har

pa)l(llaeTCSI KaK pe3yJibTaTaMM Jie'-1.eHMSI, TaK 

M npe.UOTBpaweHHeM TpaBM. 

noc11e11HIOIO JIMHHIO PYKH, KOTOPYIO HaM 

OCTaJIOCb paCCMOTpeTb, n3JIP, MO)l(HO npe.LJ.

CTaBHTb, paccTaBMB py1<11 B cTopoHbl TaKMM 

o6pa30M, '-1.T06bl JIOKTM 6blJIM HanpaBJieHbl 

BHM3, a 11a110HH CMOTpe1111 Bnepe.u. JlMHHSI 

npOX01IHT OT HOneM: naJihUeB BBepx no 3a.LJ.

Hei1 Y.aCTM pyKM, BKJII0'-1.aSI see pa3rn6aTe1111, 

npoxo11S1 no11 y11ep)l(MBaTe11eM pa3rn6aTe11ei1, 

3aXBaTbIBaSI JIOKTeBOH H 11yy_esoi1 pa3rn6aTe

JIH 3anS1CTbSI, '-1.T06bI coe11HHHTbCSI c o6WHM 

cyxO)l(HJIHeM pa3rn6aTe11ei1: Ha 11aTepaJibHOM 

Ha.UMbIWeJIKe nJie'-1.eBOH KOCTM . 3To cyxO)l(M

JIHe JiefKO no'-1.yBCTBOBaTb Ha 3a11Hei1 '-1.aCTH 

npe11n11e'-l.bSI' OKOJIO JIOKTSI. 

JlaTepaJibHYIO Me)l(MbIWe'-1.HYIO neperopo.LJ.

Ky, KOTopaSI BHOBb OT1IeJISieT cr116aTeJIH OT 

pa3rn6aTeJiei1 CHap~M, no'-1.yBCTBOBaTb .. 



(])aclj11anbHb1"1 pen113 ,D.!7R crpyKrypHoro 6anaHca 

He T3K npOCTO, K3K ee MellHaJlbHOe llOnOJl

HeHHe, HO, TeM He Mettee, ee B03MO)l(H0 

OTlleJlHTb OT H311MbIWeJIK3 110 KOHUa 11e11b

TOBHllHOH Mblllillbl. LleJibTOBHllH3SI MbIW

U3 npOXOllHT OT TO'IKH Ha 11eJ1bTOBHllHOH 

6yrpl1CTOCTl1 110 JlaTepaJibHOro KpaSI KJ1IO

'll1Ubl, aKpOMHOHa H JlOnaTO'lHOro OTlleJia 

noJBOHO'lHHKa. TpaneuHeBHllHaH Mhiwua 

33BepwaeT JlHHHIO, np0110J1)1(3SI 11eJ1bTOBHll

HYIO Mb1wuy 110 scero rpy11ttoro 11 wetf ttoro 

0T11.e11os noJBOHO'lHHKa, OT 33TbIJ1Ka 110 Tl2 . 

3Ta JIHHHSI o6ecne'lHBaeT 11onOJ1HHTeJ1bHOe 

llBH)l(ett1-1e 111151 n<J>JIP, 3KTHBHO yY3CTBYSI 

npH y11apax CJieBa B TeHHHCe H J1I06bIX nOllb

eMHbIX llBH)l(eHHSIX. 3TO - BepxyWK3 H3We

f0 «KpblJ13» . 

XoTH MbI Ha11.eeMCS1, 'ITO JIHHHH noMOrYT BaM 

s1nyaJI11311posaTb aHaTOMHIO pyKH c noMo

lllbIO onpe11eJiettttotf cTpyKTYPhI, Ho ec11H 

OHH B3M Ka~TCSI He3aKOH'leHHblMH, TO 3TO 

TOJlbKO noToMy, 'ITO T3K OHO H eCTb. ¥13-Ja 

paJJlH'lHbIX Tpe60B3HHH K CTa6HJ1bHOCTH 

H Mo61111hHOCTH pyKH HeKoTOph1e MbIWUhI , 

YaCTH MbIWU 11JI11 ct>acuHaJihHhie CTPYKTYPhI 

110Jl)((Hbl nepeXOllHTb 113 OllHOH JIHHHH B 11py

ryIO. qT06b1 JasepwHTb 3TY rnasy, MbI nepe

'lHCJlHM HeKOTOpbie HJ 3THX «nepeXOllSIWHX» 

CTPYKTyp. 

HaAOCTHaR 
MbJW4a 

noAOCTHaR 

LlsyrnaBaH Mhiwua nJie'la, no)l(aJiyti, HBJlH

eTCSI H3HJ1yYWHM npHMepoM: OHa He TOJlb

KO HMeeT llBe fOJlOBKH, HO H llBe «HO)l(KH», 

TeM C3MblM C03113B3SI 11.Ba nepexo11a B OllHOH 

Mhiwue. KopOTKYIO roJIOBKY MbI BKJlIO'lHJIH 

B r<I>JI P, a .llJ1HHH3SI fOJ10BK3 Hllfa BBepx no 

nne'leBOH KOCTH, 'lT06bI np11coe1111HHTbCSI 

OKOJ10 no110CTHOH Mblllillbl, T3KHM o6pa30M 

coe11.HHSISI r<I>JIP c f3JIP. Co CTOpOHbl «HO

)l(eK» 11syrnasaS1 Mhiwua n11eqa HMeeT 11sy

rnasb1tf anottespo3, nepexo11S1w11i1 B rpynny 

crn6aTe11ei1 . TaKHM o6pa3oM, OH coemrnH

eT f<l>JIP C n<J>JIP (a 3H3'IHT, noJ1e3eH npH 

nepeHOCKe TSl)l(eJlblX npe11MeTOB, T3KHX K3K 

'leM0113Hbl , 'lT06bI He HanpHraTb JlOI<TeBOH 

CYCTaB) . 

0Jle'leJiyqeBaSI MbIWUa nepeXOllHT 113 03.JIP 

s r<I>JIP, 11 Ksa11paTHhIH npoHaTop coemrnH

eT llBe f 11y611HHbie JlHHl111 PyKH B 3anS1CTbe. 

3TH H 11pyrne CTpyKTypbl cnoco6cTBYJOT 

nJiaBHOH KOOP11HH3UHH MHOfO'lHCJieHHbIX 

cycTaBOB pyKH B MHOfO'lHCJleHHbIX noJIO)l(e

HHSIX, He06XOllHMblX llJlSI Toro, \fT06bl ycTpa

HHTb YTe'lcy B paKOBHHe, 6e3orractto ttrpaTb 

c pe6eHKOM HJlH ynpaBJlSITb napycoM JlOllKH 

np11 nepeMeH'lHBOM seTpe. PyKH - 3TO Ja

Me'laTeJlbHoe 11Jo6peTett11e. Ocso601111s

w11cb OT He06X01111MOCTl1 nO.llllep)l(11B3Tb sec 

noAflOnaTOYHaR 

Pflfc. 9.16. '-leTb1pe MbtWl..lbt poraropHoiir MaH>KeTbt «HanpasnRtOT» pyKy reM >Ke o6pa30M, KOTOpbtM reno HanpasnRer ma3a 
Ha npe,qMeT BH/l/MaHflfR. 



--- -------·------------------------------------

P11C. 9. 17. noaepxHOCTHaR 3aAHRR !111H11R PyK11. 

Hawero Tena 611aronapH no11H0My pa3rn6a

Hl110 HaWHX 6enep, OHl1 MoryT BbIT51ntBaTbC51 

11 06H11MaTb, n11cilTb 111111 11e'-!11Tb; M03r Hay

'-111JlCH 11cno11b30BaTb pyK11 yH11Ka.J1bHbIM llJlH 

Lie110BeKa cnoco6oM. 

P11c. 9. 18. 3ra A11cceK411R n3!1P xopowo noKaJb1aaer, 

HdCKOflbKO HenpepblBHa ¢ac411R OT MblWL.jbl K Mb/WL.je. 

50flbW11HCTBO aHaTOMOB HanpaBnR/OT CKdflbnenb BHl13, 

pa3beA11HRR Mb/WL.jbl,' Mb/ Hanpaa11n11 CKanbnenb B CTOpOHbl, 

'!T06bl npo,4eMOHCTp11pOBdTb, KdK OHl1 COeA11HeHbl. 

4TeHllle Tena: nne4lll 

n11e'-leBOH nOHC MO)((eT OKa33TbC51 CJlO:>KHblM 

llJl51oueHKl1113-3a MHOf0'-111CJleHHblX nJlOCKO

CTeH ero llBl1:>KeH11H. Ec1111 Mb! nocMOTp11M Ha 

Hl1X no 0TlleJlbHOCTl1, Bbl H3'-!HeTe nOHl1MaTb, 

KaK 0Hl1 coelll1H5IIOTC51, C031laBa51 TO MHO)((e

CTBO naTTepHOB, KOTOpoe MO:>KHO YBHlleTb Ha 

y1111uax. 

npe)((lle BCero OH MO:>KeT CMelll3TbC51 BBepx 

l1 BHl13. 06bI'-IHO Bbl MO)((eTe 3TO JaMeTl1Tb, 

nocMOTpeB Ha Jll1H11IO K./IJOl.Jl1U, KOTOpble 

B HOpMaJibHOM noJIO:>KeHHH naparrneJlbHbl 

noJiy. noMHHTe, '-!TO Mb! paCCM3Tpl1BaCM LJ.a

CTH TeJia B l1X COOTHowem.·m npyr c npyroM' 

no3TOMY 1IJ151 cornacoBaHHOCTl1 6y11eT npa

Bl1JibHee CMOTpeTb Ha K./Il0'-ll1Ubl OTHOCl1TCJih

HO ./111Hl1l1 rpylll1Hbl, nocKOJlbKY y Hl1X 60Jib

we CB513l1 c rpyllHOH KJieTKOH, '-!eM c nOJIOM. 

n pl1 HaKJIOHe rpyLIHOH KJTeTKH TO )f{e Ca Moe 

llOJJ)KHO npoHJOHTl1 c 011e•1eBblM OOHCOM llJUI 

coxpaHeHH51 npHMOro yrna Me)((lly KJIIO'-IHUa

MH l1 rpymmotf . 

npl1 CY,llleCTBeHHOM CMellleHl111 BBepx Mb!, 

O'-leBHllHO, o6paTl1MC51 K MbIWUaM, nOllHl1Ma

IOllll1M nJie'-111, - BepxHetl Tpaneu11eB1111Hott 

MbIWUe l1 MblWUe , no11H11Ma10rueH JTonaT

Ky. Ho TaK)((e MbI MO:>KeM np0Bep11Tb 6aJTaHc 

poM60Bl11lH0-3y6'-!aTOH neTJTl1, 51BJI5110llleHC51 

011Hl1M 113 OCHOB3Hl1H Toro «X», KOTOpblH Mbl 

paccMOTpeJI11 paHee. PoM60Bl11lHbie MbIWUbl 

noMoryT nonHHTb n11e'-!eBott no51c, a nepen

H5151 3Y,6'-!aTa51 MblWUa - onycTl1Tb ero BHl13. 

3TOT naTTepH JierKo yBHlleTb, ec1111 nocMo

TpeTb co Cnl1Hbl. 

npl1 CMellleHl111 BHl13 HaM CJTellOBa.JIO 6bl no

pa60TaTb c nOllKJII0'-111'-IHOH MblWUett 11 MHO

fO'-ll1CJTeHHblMl1 Mb!WU3Ml1, onycKalOllll1Ml1 

n11e'-!o. YacTo HaM TaK:>Ke CTOl1T y6en11TbC5! , 

'-!TO nJTe'-!eBOH nOHC noJTy'-laeT no11JJ.ep:>KKY OT 

331lHl1X pe6ep, TaK KaK Tl1nl1'-IHOH np11'-1l1HOH 

naneH11H n11eya HBJT51eTc51 11aTepa.J1bHoe cMe

rueHHe rpyllHOH KJieTK11 B npyryIO CTOpoHy. 

nonpo6yttTe 3TO Ha ce6e, pacc11a611B CBOl1 



<DacLjvianbHbti1 penviJ .an>1 crpyKrypHoro 6anaHca 

P1-1c. 9.19. Hanp1-1Mep, Ha p1-1cyHKe (a) Mbt MO)KeM ys1-1,aeTb, 'ITO npasoe nne'lo cMeu.ieHO BH"13, 
a nesoe - ssepx orHoc1-1renbHO nona; HO ecn1-1 Mbt nocMorpuM Ha ee rpy,aHylO K11eTKy, 
Mb/ ysu,auM, 'ITO OHa HaKJIOHeHa snpaso. TaKUM o6pa30M, UCXO,QHaR npo6neMa CBR3aHa 
CKOpee c rpy,aHoilr K/1eTKOilr "1 MRrKoilr TKaHblO, coe,Q"1HlllOUjeilr ee c Ta30M, a He c MllTKOU 
TKaHblO nne'la. Ha pucyHKe (6) Mbt su,auM; nne'IU, KOTOpbte s 6anaHce c pe6paMu; nne'lu, 
KOTOpbte HaKnOHeHbf sneso OTHOCUTenbHO pe6ep, U, HdKOHe", KOTOpbte HdXO,QRTCR 
Ha O,QHOM yposHe OTHOCUTenbHO 3eMnu, HO npu 3TOM HaKJIOHeHbl snpaso OTHOCUTenbHO 
rpy,aHoilr KneTKU. 

ITJie411, n03BOJll1B HM onycTHTbCSI Ha rpy11-

HYIO KJieTKY, 11 3aTeM 11s11raH rpyLIHYIO KJieTKY 

B O.UHY CTOPOHy. D0Jlbllil1HCTBO 113 Bae owy

THT, KaK ITJie'iO, OCTaBweecH 6e3 CTOll1lep)f(Kl1, 

yna11eT OT yxa. 

nJie411 MOryr TaK)f(e CMeWaTbCSI BnepC.Ll. 111 Ha-

3a.U. Mb1 TaK)f(e MO)f(eM HHTepnpeni:pooaTb 

3TO c nOMOlllblO 6aJiaHCa JlOII3T04HOro «X>). 

np11 nepe,LJ,HeM CMelUeHHlll MaJ13SI rpy,L1,H3SI 

MblWUa 11 nepe11HHSI 3y6l.faTaS1 MbIWUa 6y.uyT 

a 6 

Puc. 9.20. l./T06b1 ysu,aeTb nepe,aHuel3a,aHue cMeu.ieHu11, 
Mb/ ,QOfl)KHbl Ol.jeH"18aTb COOTHOWeH"1e LjeHTpa rpasura1.1uu 
nne'lesoro noRca u rpy,aHoilr K11eTKU. UeHrp rpas1-1ra1.1u1-1 
rpy,aHoilr K11eTK"1 6y,aer pacnonaraTbCR np1-1MepHo Ha non
nyru Me)K,Lly HU)KHeilr 'laCTblO rpy,auHbl u n0380HO'IHUKa, 
8 TO speMR KaK nne'lesoilr nORC MO)KHO paccMaTp"18aTb 
KaK LjeHTpanbHYIO TO'IKY 6yKBbl «V», o6pa30BaHHOilr OCTblO 
nonaTK"1 u K1110'IUL1eilr. Y Haweii nepsoilr Mo,aenu Mb/ B"1J:l"1M 
xopowee coorHoweHue 06e1-1x, a y sropoilr Mo,aenu Mbl 
MO)KeM RBHO 3aMeT"1Tb, 'ITO nne'lesoilr noRc cMeu.ieH snepe,a 
or 1.1eHrpa rpasura1.11-1u rpy,aHoilr KneTK"1. 3ro oco6eHHO 
O'leBU,QHO, Kor,aa Mb/ CMOTpUM Ha BUA csepxy u nonY'laeM 
,apyroilr B3rnR,a Ha «V» Me!K,Lly ,asyMR fl"1H"1RM"1 KOCTeilr. 



yKopoY:eHhl, a poM60BHllHbie 11 Hl1)1(H5151 Tpa

neu11eBH.UHa5I - yllJI11HeHb1; 11 Hao6opoT -

1I.JI51 3a.UHero CMeLUeHl151. 

Cne.uy10wet1 ochlO .us11:>KeH115I 51BJrneTc51 porn

UH51, Kor.ua JionaTKa nosopaY:11saeTc5I TaK11M 

o6pa30M, Y:TO OKa3hIBaeTC51 HanpaBJieHHOtt 

Me.U11aJibHO 11Jil1 JiaTepaJibHO (nocJie.UHee .UBl1-

)l(eH11e orpaHl1Y:l1BaeTC51 npHCYTCTBl1eM rpy.u

HOtt KJieTKH, n03TOMY ero He TaK Y:aCTO MO)l(

HO ys11.ueTb). B11.u CBepxy Ha BTOporo KJIHeHTa 

(P11c. 9.20B) .ueMOHCTp11pyeT np11Mep Me.UH

aJibHO nosepHYTOtt nonaTKl1. Xorn 3TO Y:aCTO 

6yn.eT conpoBo)l(llaTb nepe.uHee cMeweH11e 

nJieY:a, 3TO TaK:>Ke MO:>KeT np011CXO.U11Tb np11 

3a.UHeM CMeLUeHl1H, KaK MO:>KHO ys11.ueTb Ha 

np11Mepe TpeTbett MO.UeJil1 (P11c. 9.21) . 

Harnett nocne.uHett ocblO .UBH:>KeHH51 51BJrneT

C51 HaKJioH. Ero MO:>KHO nposep11Th, nocMo

Tpes Ha TO, no.u KaKHM yrJIOM npOXO.UHT Me

.U11aJibHa51 rpaH11ua no OTHOllleHHIO K pe6paM 

11 no3BOHOY:Hl1KY. HaKJioH MO:>KeT npo113ottT11 

B .UByx nJIOCKOCrnx: Me.U11aJibHbitt/JiaTepaJib

Hbitt, 51BJI5110lUl1ttC51 OTKJIOHeHHeM B CTOpoHy 

OT napaJIJieJihHOro COOTHOllleHIUI, KOTOpoe 

.UOJI)l(HO 6hITb Me)l(lly Me.U11aJibHOtt rpaH11uett 

JionaTKH 11 n03BOHOY:Hl1KOM (npH npe.uno-

p,,1C. 9.21. KaK Mbl Bl1Aen11 paHee, nne•m 3TO,;; MOAen11 
CTRHyrbl Ha3a,O. (cMelJ.jeHbl Ha3aA) AflR C03AaHl1R KOHTp6anaHca 
secy BblAB11Hyro,;; snepeA ronosb1, a TaKJKe MeA11anbHO 
nosepHyrb1, 'IT06b1 o6ner'll1Tb 11cnonb30BaH11e pyK snepeA11 
Tena. Ecn11 Mb/ XOTl1M nOAXOARIJ.ll1M o6pa30M ocna611Tb 3TOT 
narrepH nne'I, HaM HYJKHO 6yAeM np11secr11ronosy11 weio 
B flYl./Wee COOTBeTCTBl1e c rpy,o.Ho,;; KneTKO,;;. 

nne'lo vi pyKa 

JIO:>KeHl111, Y:TO cn11Ha .UOCTaTOY:HO np51Ma51, 

P11c . 9.22); nepe.uH11tt/3a.uH11tt, KOTOpbitt 

onpe.uen51eTc51 yrnoM Me)l(lly JionaTKott 11 Jie

:>Kaw11M11 no.u Hett pe6paM11. 

YKopo4eHa-1e eepxHeiil 
4acrn poM60B"1AHOiil 

YKopo4eHa-1e 
H"1lKHeiil 

4aCT"1 
Jy64aTOiil 

MblWl..lbl 

YKopo4eH"1e 
eepxHeiil 
4aCT"1 

--=-=-~=- Jy64aToiil 
MblWl..lbl 

...Lo~-e----:~.--- YKopo4eHa-1e 
H"1JKHeiil 4aCT"1 
POM60BHAHOH 

P11c. 9.22. MeA11anbHb1,;;/naTepanbHb1,;; HaKnoH nonaTK11, 
KOTOpbl,;; 'laCTO Ta/OKe Ha3blBalOT BOCXOARIJ.le,;;/Hl1CXOARIJ.le,;; 
p0Tal..j11e,;;, MOJKHO cKoppeKrnposaTb, 11cnpas11s OTAenbHble 
ceKL.j1111 nonaTO'IHoro «X». 

P11c. 9.23. 3AeCb Mbl B11A11M naTepanbHbl,;; HaKnoH 06011x 
nne'I, TaK KaK Hl1JKHRR 'laCTb MeA11anbHblX rpaHl11..j nonaTOK 
HaXOA11TCR 6n11JKe K no3BOHOl./Hl1KY nOA yrnoM ssepx. 
TaKl1M o6pa30M, MOJKeT OKa3aTbCR none3HO,;; pa6oTa 
c Hl1JKHe,;; 'laCTblO poM60Bl1,0.HblX MblWL.j 11 sepxHe,;; 
'laCTblO nepeAH11X 3y6'laTblX. 



ct>aci..ivia11bHb1l1 pe11vi3 ,D,!1R crpyKTypHom 6anaHca 

P/llC. 9.24. y 3TOlir MO,qen/11 Mb/ 8/11,Cj/llM He6onbWOlir HaKnOH 
nonaTK/11 snepe,q B nono>KeHUU CTOR, HO Mbl TaK>Ke BU,Cj/llM 
Ja,qHulir HaKnOH rpy,qHolir KneTKu. Ecnu Mb! ucnpasuM 
ee rpy,qHylO KneTKY (Bbl MO>KeTe HaKnOHRTb KHUry ,CjO TeX 
nop, noKa rpy,qHaR KnerKa He oKa>KercR sepruKanbHO 
pacnono>KeHHOlir), Mb/ TaK>Ke ,qon>KHb/ 6y,qeM HeMHOTO 
nopa6oraTb c nepe,qHelir l./aCTblO nne'lesoro noRca 
(Manolir rpy,qHolir Mb!Wi..jelir"' CBR3aHHolir cpacl..juelir), 
'IT06bl /llCnpaBUTb 3TO. 

TexHLilKLil AJUI nne~a Lil PyKLil 

6onbWaSI rpyAHaSI MblWU.a 
&ii rpyA&11HHO-pe6epHaS1 <l>aCU.&llSI 
cn<1>.n "' n<1>.nP) 
CTOH c6oKy OT KJI11ettrn, 11cnOJih3yti:Te naJih

UbI l1Jll1 M51fKl1H KyJiaK 6nm1rneti: K KJI11eHTY 

pyK11 , •-no6b1 no11HHTh TKaHh OT nHToro pe-

6pa B HanpaBJieHl111 BBepx. TaK BaM H}')KHO 

6y11eT nopa6ornTb no o6e cTopoHbI rpy1111-

HbI. .LlJIH 6onee KpynHbIX KJil1eHTOB M}')KCKO

ro nona Bbl MO)l(eTe 11cnOJib30BaTb cpa3y 11Ba 

KYJiaKa. C KJI11eHTaM11 )l(eHcKoro nona BaM 

HY)l(HO 6y11eT 11cnOJib30BaTb 11Ba 11n11 Tp11 

naJibUa, oco6eHHO KOf.lla 6y11eTe npOXO.lll1Tb 

non ueHTpaJibHOH 'IaCTblO 6IOCTfaJibTepa 

(y6e.lll1TeCb B TOM, 'ITO Bbl nOHHTHO o6b51C-

Puc. 9.25. nonYf.//llTe pa3peweHue KnUeHra, npe>K.ae 'leM 
npunO,CjH/llMaTb cpacl..jUIO B,CjOflb "'no o6e CTOpOHbl 
rpy,q/llHbl u pa6oraTb no HanpasneHuio K nne'lesolir 
KOCT/11 no,q KnlOl./Ul..jaMU. 



HHJIH, c KaKOH '-laCTblO H .UJIH '-lero Bbl 6y.ueTe 

pa60TaTb, nOJIY'-fHB pa3peweHHe KJIHeHTa, 

npe)f(Jle '-leM Ha'-laTb npHMeHHTb :ny TeXHH

K)') . 

Ha'-IHHTe Ha.a Me'-leBH.UHblM oTpocTKOM H 

.UBHraHTeCb nporna)l<HBaHHeM K npOKCH

MaJibHOMY npHKpenJieHHIO KJIIO'-IHUbl. llBy

MH HJIH TpeMH nporna)f(HBaHHHMH MO)f(HO 

OXBaTHTb 0611aCTH CBepxy, c6oKy H CJierKa 

JiaTepaJibHO K rpy.UHHe, B 3aBHCHMOCTH OT 

WHpHHbl HHCTpyMeHTa, KOTOpblH Bbl HC

nOJ1b3yeTe. Xorn xopowo .ueH:CTBYIOT .ua)f(e 

06m11e np11no.uHHMa10IUHe nporna)f(HBa

HHH, Bbl TaK)f(e 06Hap~HTe MHO)f(eCTBO He-

60JibWHX TpHrrepHblX TO'-leK H '-1pe3MepHO 

nJIOTHblX cyxO)f(HJIHH, c KOTOpblMH MO)f(HO 

nopa6oTaTb, '-IT06b1 TIUaTeJibHO npopa6o

TaTb rpy.u11Ho-pe6epHh1e cycTaBbl c o6ettx 

CTOpOH rpy.UHHbl. 

Mo)f(HO pacwHpHTb B03.UeH:cTBHe, 3a.ueH:

CTBOBaB KJIIO'-IH'-IHYIO '-laCTb 60JibWOH rpy.u

HOH MblWUbl, ec1111 c11e.uoBaTb no JIHHHH 

CHH3Y KJIIO'-IHUbI. XoTH c o6eHMH '-laCTHMH 

rpy.UHOH KJieTKH MO)f(HO pa60TaTb, pacno-

11araHCb c O.UHOH H TOH )f(e CTOpOHbl OT KJIH

eHTa, .UJIH MexaHHKH Bawero Te11a MO)f(eT 

OKa3aTbCH npome, eCJIH Bbl 6y.ueTe MeHHTb 

CTOpOHhl TaK, '-IT06bl pa6oTaTb '-lepe3 TeJIO, 

Kor.ua Bbl npOXO.UHTe no 3TOH BepxHeH '-la

CTH. 

noAKJll0'4111'4HaSI MblW~a 

(r<l>llP) 

0611aCTb no.a KJIIO'-IHUaMH MO)f(eT 6bITb BeCb

Ma orpaHH'-leHHOH, oco6eHHO y Tex, KTO HMe

eT npo6JieMbl c .UblXaHHeM. 4T06bl OTKpbITb 

3TY 0611aCTb 6011ee TIUaTeJibHO H nOJIY'-fHTb 

npHMOH .UOCTyn K no.UKJIIO'-IH'-IHOH MblWUe, 

CKaTHTeCb naJibUaMH no.a KOCTb, K ee HH)f(

HeH noBepxHOCTH, H nonpOCHTe KJIHeHTa 

pa3Bopa'-IHBaTb PYKY Hap~. 3To, B CBOIO 

O'-lepe.Ub, 6y.ueT noBopa'-IHBaTb KJIIO'-IHUY OT 

BaWHX naJibUeB. 

Ec1111 .UBH)f(eHHe KJIIO'-IHUbl B rpy.UHHO-KJIIO

'-IH'-IHOM cycTaBe orpaHH'-leHO, BaM MO)f(eT 

nne'-lo/11 pyKa 

Puc. 9.26. 3acfJ11KC111py,;:,TeCb B nosepXHOCTHO,;:, TKdHlll Hlll)Ke 
K11I0'-11114bl 111 pa3sopa<t111sa,;:,Te Hapy)Ky pyKy K11111eHTa, '-IT06b1 
nosepHYTb Kfll0'-11114Y Ill OTKpblTb <f>ac411110, no,qrOTOBlllB ee 
K 6onee rny6oKo,;:, pa6oTe. 

notta.uo6HTbCH nopa6oTaTb Henocpe.ucT

BeHHO c nO.UKJIIO'-IH'-IHOH MblWUeH. ll11H 

3TOfO no.uo.UBHHbTe KJIHeHTa 6JIH)f(e K ce6e, 

Ha KpaH: KyweTKH, H nonpOCHTe THHYTbCH 

K noTOJIK)'. PacnoJIO)f(HTe CBOH naJibUbl BHH-

3Y H rny6oKO no OTHOWeHHIO K KOCTH, TaK 

'-IT06bl HX KOH'-IHKH OKa3aJIHCb HanpOTHB 

Hee. 3aTeM nonpOCHTe KJIHeHTa Me.uneHHO 



<1Jacu11anbHb1i1 pen113 .anR crpyKrypHoro 6anaHca 

nepeMewaTb JlOKOTb BHl13 K no11y. lJT06bI 

.ll0CTl1'-lb CKOJlb)l(eHl1SI B cycTaBe 11 , TaKl1M 

o6pa30M , OCB060)l(.lleHl1SI nO.llKJlI0'-111'-IHOH 

Mblllillbl, Heo6XO.lll1MO, '-IT06bI JlOKOTb ony

CTl1JICSI Hl1)1(e ypOBHSI KpaSI KYWeTKl1. 

P111c. 9.27. np111 no,aHRToi1pyKe3a<fJ111Krnpyi1Tecb 
B nOAK11/0'IWIHOM Mb/W1.4e"' 3aTeM Me/J./leHHO rop11130HTanbHO 
0Tso,a111Te PYKY s aopoHy nona. 

ManaR rpyAHaR Mblwu,a 

Pa6ornsi c 3TOH '-IYBCTB11TeJibHOH 0611acTbIO, 

Mb! npean0'-111TaeM onyCTl1TbCSI Ha KOJieHH 

111111 cecTb c6oKY OT KJI11eHTa , 06ecne'-l11Basi 

60Jibllie CTa611JibHOCTl1 11, TaKl1M o6pa30M, 

60Jibllie pacc11a611eHHOCTH pyKaM, Koma BXO

lll1M B TaKYIO HenpocTyIO ,UJISI KJ111eHTa 06-

JiaCTb. OnSITb )l(e , Jiyy:we scero o6bSICH.SITb, 

KY.lla Bbl ttanpasm1eTecb 11 3R'-leM, 11 rrorrpo

c11Tb KJI11ettrn npeayrrpe)l(.llaTh sac o JII06oM 

Herrp11.SITHOM owyweHl1H, nocKOJibKY rrpH 

OCJia6JieHl111 3TOH TKaHl1 MO)l(HO 11erKO 3a.lleTb 

111111 pacT.SIHYTb ct>acu1110 BOKpyr n11eY:esoro 

CIIJieTeHl1.SI 111111 nO.llMblllie'-IHbIX Jil1McPaTttt:le

CKl1X y311os. B c11yy:ae, ecm1 3To npoH30WJIO, 

Jiyy:We scero HeMHOfO OTCTYIIHTb 11 noMeHHTb 

IIOJIO)l(ett11e, B03M0)1(}{0 CJierKa IIOMeH.SIB yroJI 

B03.lleHCTBl1H . CTocTapaHTeCb He OTCTynaTb 

nOJIHOCTbIO 11 He noll.llaBaTbCSI naHl1Ke, eCJil1 

TaKoe c11yy:11Jiocb. MttoroY:11c11eHHb1e rro

nbITKH BXO.lla 11 BbIXO.lla 113 TKaH11, paBHO KaK 

11 Bb1pa)l(ett11e oropY:ett11si Ha saweM 1111ue, 

MOfYT OTBJieKaTb KJlHeHTa. 

Manasi rpyaHa51 Mb1wua SIBJI51eTcsi OllHHM 113 

OCHOBHbIX CTa611Jil13aTopoB IIJieY:eBoro no

sica. 3TO MbIWUa-attTaroHl1CT ,UJISI Hl1)1(Hei1 

Y:acT11 Tparreu11eBH.llHOH MbIWUbI, 0611aaa-

10wasi (no Kpai1Hei1 Mepe) TpeM51 cJierKa 

pa3Jil1'-IHbIMl1 HarrpaBJieHl1.SIMl1 BbITSl)l(eHl1.SI 

JIOIIaTKH, B 3aBl1Cl1MOCTl1 OT KOJil1'-leCTBa ee 

rrp11KpenJiett11i1 K pe6paM. Otta o6epHyrn 

KJll0'-111'-IHO-rpy.llHOH ct>acu11ei1, '-ITO nOMOra

eT noll.llep)l(11BaTb npoxo)l(.llett11e nJieY:esoro 

cnJieTeH115I, H.llywero ttap}')KY 11 BHl13 no pyKe . 

C11.u.si 111111 orrycT11sw11cb Ha Ko11eH11 npHMep

HO Ha yposHe TaJI1111 KJI11ettTa, rrpocKOJib311Te 

naJibUaM11 «roJIOBHOH» pyK11 rny6oKo K 11a

TepaJibHOMY KpaIO 60JiblliOH rpy.llHOH Mbllli

Ubl, TaK, '-IT06bI KOH'-111KH Baw11x naJibUeB 

cKOJib311JI11 no pe6paM (T. e . rrapan11e11btto, 

He TOJIKa51 11X). llaB11Te Ha naJibllbl CBOl1M 

rrJieY:oM; coxpaH.SI.SI caM11 naJibllbI ttacTOJibKO 

pacc11a6JieHHbIMl1, HaCKOJibKO 3TO B03M0)1(

HO, Bbl noMoraeTe KJ111eHTY 11 ero TKaH51M 

11er'-1e OTKpbITbCSI, npe.llOTBpawasi 3aW11THYIO 

peaKUl1IO B 3TOH 0611aCTl1 . 



11.pyraH pyKa no1111ep)f(1rnaeT pyKy KJIHeH

Ta 3a 3anHCThe, .LlJIH o6ecneY:eHHH .LlOCTyna 

coxpaHHH pyKy B He6oJibWOM 0Tse11eHHH, 

H BnOCJie.LlCTBHH MO)f(eT HanpaBJIHTb KJIH

eHTa B mo6oM HJ .LlByx .LlBH)f(eHHH. Koma 

YllaJIOCh Ja11ei1cTBOBaTh H~Hbie BOJIOKHa 

MaJIOH rpy.UHOH Mblllillbl, KJIHeHT MO)f(eT 

11 H6o nepeMeCTHTb pyKy Ja roJioBy, KaK 

npH Me1111eHHOM nJiaBaHHH Ha cnHHe, JIH60 

HCnOJib30BaTb CBOIO HH)f(HIOIO TpaneuHe

BH.LlHYIO MbIWUy, Y:T06bI nO.LlBHHYTb nJie-

Puc. 9.28. CKOnb3R MeJKAy 3d,O.HeM 'ldCTblO 6onbWOM rpy,o.HOM 
Mb/WL(bl"' rpy,o.HOM KneTKOM, MRrKO OTKpOMTe KnlO'lllt'IHO
rpy,o.HylO cpac1..1111io, <iro6b1 no,o.o6paTbCR 111 3acp111KrnpoaarbCR 
a Mano,;; rpy,o.Ho,;; Mb1w1..1e. 3areM n11160 nonpocure Kn11teHra 
TRHYTbCR pyKoM HaJa,o. (KaK noKaJaHo), n11160 cao,o.urb 
nonarKu BMecre 111 HanpaanRTb ux BH"13 no cn111He, 
'IT06bl paCTRHyrb. 

nneYo 11 pyKa 

Y:O K cpe.LlHHHOH JIHHHH H BHH3 no cnHHe. 

3To nocJie11Hee .LlBH)f(eHHe MO)f(eT nOMOY:b 

B nepeo6yt.ieHHH Y:aCTO OCJia6JieHHOH, He

.LlOHCnOJib3yeMOH Y:aCTH TpaneuHeBH.LlHOH 

Mblllillbl nyTeM C03.LlaHHH peuHnpOKHOro 

HHrH6HpOBaHHH KOpOTKOH rpy.LlHOH Mbllli

Ubl, B TO BpeMH KaK nepBaH TeXHHKa 60JibWe 

pa6oTaeT c noMOWblO 6oJiee npocToro 3a

xsarn H paCTH)f(eHHH . 06a .LlBH)f(eHHH MOfYT 

6bITb H3MeHeHbl, Y:T06bI c<t>oKyc11posaTbCH 

Ha pacrn)f(eHHH TKaHH B JII06oi1 HaH60Jiee 

orpaH11Y:eHHoi1 Y:aCTH. HanpHMep, np11 60-

Jiee Me.LlHaJlbHOH poTaUHH JIOnaTKH BepXHHH 

noJiocKa (Ha TpeTbeM pe6pe) MaJio.H rpy11-

HOH Mblllillbl 6y11eT KOpOY:e, a peTpaKUHH 

JionaTKH - npeyseJIHY:eHHOH. EcJIH JionaT

Ka 6oJibwe HaKJioHeHa snepe11, HaM cJie11yeT 

60JibWe cQ:>oKyc11poBaTbCH Ha HH)l(Hdf rro

JIOCKe (B o6JiaCTH nHTOro pe6pa), nonpo

CHB .LlBHraTb pyKoi1 6oJibWe BHHJ, noKa MbI 

qrnKCHpyeM TKaHb. 

WHpo1.4ai.1waH Mb1wu.a cnHHbl 
H 6onbWaH KpyrnaH MblWU.a -
nonaT0'4Ho-nne'4eeaHceo6oAa 

11.oBOJibHO Y:aCTO nJieY:eBaH KOCTb H JIOnaT

Ka MoryT OKa3aTbCH CJIHWKOM CBH3aHHblMH 

llPYf c .LlpyroM H3-3a (HJIH, Hao6opoT, HB

JIHHCb npHY:HHOH) yKopoY:eHHOCTH <t>acu1111 

BOKpyr 3a11Hei1 Y:aCTH nO.LlMbIWeY:HOH Bna

llHHbl. 3To MO)l(HO nposepHTb nyTeM npo

CTOro nOJIHOro OTBe11eHHH nJieY:eBOH KO

CTH, nOCMOTpes/noY:yBCTBOBaB aMnJIHTYllY 

.LlBH)l(eHHH JionaTKH, conpOBO)l(.LlalOWYIO 

OTBe.LleHHe nJieY:eBOH KOCTH. OpH HaJIH

Y:HH KaKOH-JIH60 orpaHHY:eHHOCTH npOCTO 

HeMHOro paccJia6bTe TKaHb c noMOWblO He-

60JibWOro np11se11eHHH PYKH. norpy3HTeCb 

B M11o<t>acu1110 wHpoy:atfwetf MbIWUbI cnH

HbI H 60JibWOH Kpyrnotf Mblllillbl cnHHbl, 

KOTOpbie Q:>opMHPYIOT Ja.LlHIOIO CTeHKY no11-

MbIWeY:HOH Bna11HHbl, H, no3a60THBWHCb 

0 TOM, Y:T06bI He paCTHfHBaTb KO)l(y, nac

CHBHO HJJH aKTHBHO OTB01111Te PYKY KJIHeHTa 

Hall ero fOJIOBOH. 

001106HO Ta306e11peHHOMy CyCTaBy, nJie

Y:eBOH cycTaB OKp~eH cepHeH HanOMHHa-



<1>ac4vianbHb1l1 penviJ .anR crpyKTypHoro 6anaHca 

Puc. 9.29. Korp,a KJlflleHT ne)J(/llT Ha 60KY, nposep&Te 
B3a/llMOP,eikTB111e MeJKAy KopnycoM "' npOKCUMan&HO,;:, 
nne'leso,;:, KOCTblO. /11~111Te nnoTH&te 111n111 orpaH111'leHH&1e n111-
H11111, KOTOpbte HaKnOHRIOT nonaTKY paH&we, 
'leM 3TO Heo6XOP,/llMO. 

IOllU1X seep MblIIIU, HJIH nocJie.llOBaTeJihHO

CTblO Mblllill, o6pa3ylOIUMX TpeyroJibHblti 

p11cyttoK. Me.>K.lly no'ITM roptt30HTaJihHhIMM 

BOJIOKHaMM nO.llOCTHOti Mbllllllbl M nO'ITM 

BepTMKaJibHbIMM BOJIOKHaMM WMPO'Iati

weti Mblllillbl cnMHbl y Hae eCTb WMPOKMH 

1111ana3oH BeKTopos Han1)1(eHMH. TaM, r11e 

ropM30HTaJibHbie BOJIOKHa orpaHM'IMBalOT 

ropM30HTaJibHOe np11se11eHMe BbIWe, 60-

Jiee BepTMKaJibHbie BOJIOKHa WHPO'Iatiweti 

Mblllillbl cnHHbl 6y11yT 803.lletiCTBOBaTh Ha 

npocToe orne11eH11e pyKM (T. e . .llBMraTb PYKY 

B CTOPOHY OT TeJia MK yxy) . 

3To .llBM)l(eHHe MO)l(HO nposepMTb B nOJIO)l(e

HHM CTOSI M - KaK naCCMBHO, TaK M aKTMB

HO - B nOJIO)l(eHHH Jie)l(a Ha 60KY. noKa Bbl 

pa6orneTe, yroJI .llBH)l(eHMH pyKM KJIMeHTa 

MO)l(eT H3MeHSITbCSI B COOTBeTCTBHM c yrnoM 

BOJIOKOH Baweti: ueJieBOH o6JiaCTM: 'IeM 60-

11ee BepTHKaJibHbie BOJlOKHa, TeM 60JlbWe 

pyKa MO)l(eT .llBHfaTbCSI no HanpaBJleHMIO 

Puc. 9.30. Korp,a pyKa paccna6neHa, 3aKpen111Tec& s nnoTHo,;:, 
nuHuu nu6o MRrK111M KynaKoM (a, 6), nu6o cyaasaM111 
nan&~eB, n11160 ~/llnKOBblM XBaTOM (c), /II 3aTeM Mep,neHHO 
OTBOP.UTe nne'leBylO KOCTb, 'IT06bt paCTRHYTb TKaHb. 

K yxy; 'IT06hI BbICB060.llHTb ropH30HTaJibHbie 

BOJIOKHa, 6yneT 6onee 3QlcPeKTMBHbIM BbITSl

rnBaTb PYKY KJIMeHTa 'Iepe3 nepe11H1010 'IaCTh 

Te11a . .Llsa 3TMX noc11e11HHX .llBM)l(eHMSI MO)l(HO 

o6be.llMHMTb B O.llHY nJiaBHYIO noc11e110Ba

TeJlbHOCTb, npOCTO MeHSISI yrnhI H noJlO)l(eHHe 

Bawero 803.lletiCTBHSI H HanpaBJleHHe .llBM)l(e

HMSI nJie'IeBoti KOCTM. KaK M co BCeMM 3TMMM 

TeXHHKaMM, 'IYTKaSI no11cTpOtiKa non naTTep

Hbl TKaHeti KJIHeHTa ropa3110 Ba)l(Hee 3a3y-

6peHHoro nOBTOpeHMSI HaWHX o6o6weHHblX 

on11caH11ti. 

Qi41M 



Oceo6o>KAeHMe WMpo"la&itwe&it MblWU.bl 
CnMHbl B nono>KeHMM CHAR (n<l>nP) 

Ooca.LUIB KJI11eHTa Ha CKaMetiI<y, 803.UeHCT

BYMTe Ha w11poqati:wyto MbIWUY cn11HbI no 

JiaTepaJTbHOH CTOpOHe rpy.aHOH KJieTKM 11 no

npoc11Te sawero KJIMeHrn no.aH11MaTb pyK11 

B CTOpOHbl 11 Bnepe.a. Bbl CMO)f(eTe 1130JI11pO

BaTb oco6eHHo Ja)f(aTbie 06nacT11, coe.a11H11B 

pa3JIH'·IHbie Bap11au1111 3THX llBl1)f(eHl1H. 

P111c. 9.31. 4>11tKCa~/llR UllllpOl./aiirweiir Mb/W~bl CnlllHbl 
111 6on&woiir Kpymoiir Mb1W~b1 cn111H&1, a TaK)l(e TO, 
<./TO aaw Kn11teHT nepeMetljaeT pyK111 s w111poKOM ,q111ana3oHe 
,QBlll)l(eHlllR, MO)l(eT noMOl./b ocso60,q11tTb nnel./eBy/O KOCTb 
OT nonaTKlll 111 rynos111Uja. 

nneYo 11 pyKa 

PoM60BMAHb1e MblWU.bl (r3nP) 

Bo scex Tttnax ocaHKM, KpoMe BOeHHoti: , 

poM60BHllHbie MblWUbl '-!awe BCTpe'-lal:OTC.sI 

JacTp.si:Bw11M11 B y.aJI11HeH1111, '-!eM B cn11w

KOM yKopo'-leHHOM COCTO.sIHl111 , HO OHl1 MO

fYT pa3JIM'-laTbC.sI no CBOeti: .aJIMHe nepe.UHMMM 

11 3a.aH11M11 BOJIOKHaM11. Ecn11 Mbl npHHHMa

eM, '-!TO Me.UHaJlbHa.si: rpaHHUa JionaTKH llOJI)f(

Ha 6bITb napaJTJieJibHa noJBOHO'-IHHKY B Heti:

TpMbHOH noJMUHH, TO np11 JiaTepaJTbHOM 

HaKJIOHe JIOnaTKH Hl1)f(Hl1e BOJIOKHa 3TOH 

Mblllillbl OKa)f(yTCH 6onee KOPOTKl1Ml1, '-leM 

BepxH11e BOJIOKHa. PaJ}'MeeTc.si:, np11 Me11tt

MbHOM HaKJIOHe JIOnaTKH BepHO o6paTHOe 

(cM. P11c. 9.22). 

qT06bi 1130JI11pOB3Tb OTlleJibHble ceKUHH 

poM60BHllHblX MbllllU, pa6ornti:Te c npOTM

BOnOJIO)f(HOH CTOpOHbl CTOJia 11 cPl1Kc11pyti:

TeCb B COOTBeTCTBYl:OWeti: ceKUHH, Ha'-111HaH 

P111c. 9.32. L/ro6&1 1113on111posaTb sepxH111e aonoKHa, 
nonpoc111Te Kn/lleHTa TRHYTbCR BH/113 K CBOeMy 6e,qpy, noKa 
Bbl pa6oTaeTe. L/To6&1 pacKpblTb Hlll)l(H/0/0 l./aCTb, nonpoc111Te 
ero TRHYTbCR pyKoiir B CTOpoHy. 3TO MO)l(eT noMOl./b y6paTb 
Me,q111an&H&1iir 111n111 naTepan&Hbtiir HaKnOH nonaTKlll. .. 



CDacl.jvranbHb1l1 penvr3 .Q!7R crpyKTypHoro 6anaHca 

JiaTepaJibHO OT OCTHCTblX OTPOCTKOB me-TO 

Me)l(Uy C7 H T5, B 3aBHCHMOCTH OT Toro, Ka

KHe BOJIOKHa caMble KOpOTKHe, H npO.LlBHra

HCb K Me.LlHaJlbHOH rpaHHUe JionaTKH. lJTo-

6bl pacKpbITh sepXHHe ceKUHH' nonpOCHTe 

KJIHeHTa THHYTbCH BHH3 K CTOne, noKa Bbl 

CKOJih3HTe Hap)')Ky OT 003BOHO'-IHHKa. D.JIH 

HH)!(HHX '-laCTett nonpOCHTe ero BbIBeCTH 

PYKY B CTOpOHY H BBepx B.LlOJlb roJIOBbl. D.sa 

3TH llBH)!(eHHH pacKpOIOT sepXHIOIO H HH)!(

HIOIO '-laCTH poM60BH.LlHblX Mhllllll COOTBeT

CTBeHHO. 

Pa6orni1Te nonepeK BOJIOKOH s CJIY'-fae npH

cyTCTBHH 3acTpHBlllett B yllJIHHeHHH MHO

Q:>acuHH . K poM60BH.LlHblM MbllllUaM MO)!(HO 

JierKO nOJIY'-f HTb llOCTyn c fOJIOBHOH CTOpOHbl 

CTOJia, HCOOJ1b3YH MHfKHH KYJiaK mm JIOKOTb 

npH pa6oTe BHH3 no TeJiy. 

K 3TOMY pacnpe.ueJieHHIO poM60BH.LlHhlX 

MbIWU npome no.uo6paTbCH, Koma KJIHeHT 

JIH6o Jie)!(HT Ha 6oKy, JIH60 HaXO.LlHTCH B no

JIO)!(eHHH CH.UH . 3To BeCbMa 3anyTaHHaH 

MbllUUa c pa3HOHanpaBJieHHblMH BOJIOK

HaMH, H n03TOMY Tpe6y10maH, KaK H MHO

rHe, pa60Tbl B pa3JIH'-IHhIX HanpaBJieHHHX 

B 3aBHCHMOCTH OT noJIO)((eHHH nJie'-lesoro 

nOHCa. 

BepxHHe BOJIOKHa nepe.uHetf 3y6'-laToi1 MhlW

UhI 00'-ITH ropH30HTaJibHhie, HaTHfHBalOlllHe 

JionaTKY snepe.u H soKpyr rpy.uHotf KJieTKH, 

B TO BpeMH KaK HH.)((HHe BOJIOKHa THHYT ee 

BHH3, JiaTepaJibHO H, B KOHe'-IHOM HTOre, sne

pe.u BOKpyr rpy.LlHOH KJieTlrn. 

Koma KJIHeHT Jie)((HT Ha 6oKY, MHrKo HC

noJib3yi1Te npOKCHMaJibHhie cyCTaBbl naJib

ues pyKH, 6JIH)((Hei1 K cTone, B.LlOJih Jia

TepanbHOH rpaHHUbl JIOnaTKH. 6JIH)((HHH 

K roJIOBe pyKa MO)((eT OXBaThIBaTb aKpO

MHaJibHbIH OTPOCTOK, H, TaKHM o6pa30M, 

Me)l(Uy llBYMH pyKaMH y sac 6y.ueT 00'-ITH 

noJIHbltt KOHTPOJib 3a nJie'-leBhlM noHCOM. 

0TBOllH JionaTKY Ha3a.Ll H BBepx, Bbl MO)((eTe 

H30JIHPOBaTb paCTH)((eHHe HH)((HHX BOJIO-

Puc. 9.33. CnerKa 3a,qeucrayure narepanbHYIO rpaHULJY 
nonaTKu npoKcuManbHbJMu cyerasaMu nanbues, 3a6orncb 
0 TOM, 'IT06bl He ,qaBUTb HU 8 pe6pa, HU 8 Kpau KOCTU. 
norRHUTe nonaTKY Ha3a,q, KOHTponupyR u HanpaanRR 
,qau>KeHue ,qpyrou pyKou, o6xaaruaweu aKpoMuanbHbJU 
OTpOCTOK. Kor,qa y,qanOCb 3aL.jenUTb TKaHb, ee MO>KHO 
paCTRHYTb, nonpocua KnueHTa HanpaanRTb a,qox 
a narepanbHb1e pe6pa. 

KOH. Cse.ueHHe 3THX .usyx KOCTei1 c3a.LlH no

MO)((eT c<t>OKYCHpOBaTb llBH)((eHHe Ha cpe.u

HHX HJIH sepxHHX BOJIOKHax. HrpaH c 3THM 

llBH)((eHHeM, Bbl MO)((eTe CTaTb .LlOCTaTO'-IHO 

TO'-IHhlM H '-IYBCTBHTeJibHblM B onpe.ueJieHHH 

JIHHHH orpaHH'-leHHH. D.BH)((eHHe npoHcxo

llHT 3a C'-leT y.uep)((HBaHHH JIOnaTKH C3a.LlH, 

Koma KJIHeHT BllbIXaeT. flonpOCHTe KJIHeHTa 

«BllbIXaTb BaM B PYKY», '-IT06bI eme 60Jihllle 

aKUeHTHpOBaTb BHHMaHHe Ha pacwHpeHHH 

rpy.UHOH KJieTKH. 

B noJio)((eHHH CH.UH Bbl MO)((eTe pa6oTaTb 

0.LlHOBpeMeHHO c o6eHMH CTOpOHaMH, HC

nOJib3YH npOKCHMaJibHbie cycTaBbl nanb

ues, '-IT06bI yseCTH JionaTKH B peTpaKUHIO, 

H 3aTeM nonpocHB KJIHeHTa BllOXHYTb. Ha 



Pvrc. 9.34. CroR Ha KoneHRX no3a,avr cvr,aRU1ero KnUeHra, 
3a,aewcrsywre narepanbHbte rpaHUL.lbt o6eux nonaroK 
11 noTRHVJTe VIX Ha3a,Q BOKpyr rpy,aHOW KneTKU. 3areM 
nonpocure KnueHra B,QbtXaTb ssepx B rpy,auHy, 
<1ro6bt pacKpbtTb o6e nepe,aHue 3y6<1aTbte MbtWL.lbt. 

3TOT pa3 .UblXaH11e 6y.ueT «BBepx B rpymrny, 

no3somu1 etf no.um1MaTbCH». K.rrn:eHT MO)l(eT 

ysenw-n1Th pacTH)l(ett11e, y.uep)l(HBaH pyK11 

npHMbIMl1 snepe.u11 11 BbinOJIHHH 11Ml1 «H0)1(

H11Ubl», KOf.lla Bbl y.uep)l(l1BaeTe JIOnaTKl1 Ha 

MecTe. EcJI11 o.utta CTopotta 6onee orpatt1111e

tta, t.IeM .upyraH, 11cnOJib3YHTe o.utty PYKY .UJIH 

ycTOH'-:111BOCTl1, B TO BpeMH KaK .upyraH Bhl

nOJIHHeT octtostty10 pa6oTy. Y6emnecb, '-ITO 

saw11 PYKl1 Wl1POKO pacCTaBJieHbl, JIOKTl1 

no.UHHTbl, KyJiaKl1 not.ITH «OTCKpe6alOT» JIO

naTKH OT rpy.UHOH KJieTKl1 (HO He C)l(HM3IOT 

pe6pa). Te )Ke tte6onbw11e H3MetteHHH yrna 

np11MeHeHl1H Cl1Jlbl MOryT nOMO'-Ih no.unpa

BHTb sawy HanpasJieHHOCTb B H~Hble BO

JIOKHa. 

Tpaneu,L11eBL11AHaS1 Mb1wu,a (n3nP) 

Mttor11e 11cTO'-IHHKH .ueJIHT Tpaneu11es11.u

HY10 MbIWUY Ha .use (sepXHIOIO 11 Hl1)1(HIOIO) 

HJ111 Tp11 (sepXHIOIO, cpe.UHIOIO 11 H11)1(HIOIO) 

ceKu1111 . Mb1 npe.unot.I11TaeM .uyMaTb, '-ITO otta 

HMeeT t.IeTblpe CeKU1111, TaK KaK ee nepe.u

HHH t.IaCTb, KOTopaH np11KpenJIHeT 33TbIJIOK 

K JiaTepaJibHOH TpeTl1 KJII0'-:111Ubl, o6na.uaeT 

CJierKa OTJIH'-IHbIMl1 OT OCTaJibHblX 4aCTeH 

<t>YHKU11HMl1. Otta npoxo.u11T OT nepe.uttetf 

K 3a.UHeH t.IaCTl1 Tena 11, TaKHM o6pa30M, 

MO)l(eT BblTHfl1B3Tb fOJIOBY snepe.u, a TaK)l(e 

nosopat.IHB3Tb ee B npOTHBOnOJIQ)I<HYIO CTO

potty. 

nne'-lo "' pyKa 

Puc. 9.35. 11cnonb3ywre MRrKuw KynaK 11n11 cycrasbt nanbl.jeB, 
<1T06bt 3aqmKc11posarb TKaHb, vr nnaBHO ,asurawre ronosy 
KnUeHra B narepanbHOe cru6aHue. Mo>KHO ,ao6asurb 
spaU1eH11e 11/unu cru6aHue, <1ro6bt ,ao611rbcR oco6ow 
TO'IHOCTU TeXHl1K11. 

YJIO)l(HTe KJI11ettTa Ha cn11tty MH pa60TbI 

c 3TOH nepe.uttetf t.IaCTblO. TioMeCTl1Te O.UHY 

PYKY no.a 33TbIJIOK, t.IT06b1 ttanpaBJIHTb .us11-

)l(ett11e, a .upyry10, co6paHHYIO B MHfKl1H Ky

JiaK, - cnerKa cnepe.u11 nnet.Iesoro rpe6HH 

(Bbl MO)l(eTe nerKo nanbn11posaTb nepe.u

HIOIO rpatt11uy Tpaneu11eBl1.UHOH Mblllillbl; 

saw KOHT3KT .UOJI)l(eH OCTaBaTbCH no3a.u11 

3TOfO KpaH). TiocJie TOfO, K3K Bbl norpy3H

J111Cb B nosepXHOCTHYIO TOHKYIO TKaHb Tpa

neu11eBl1.UHOH Mblllillbl, KJIHeHT MO)l(eT aK

Tl1BHO 11]]11 naCCHBHO nosopat.I11BaTb fOJIOBY 

B TY )Ke CTOPOHY 11 CKOJ1b311Tb elO B npOTl1-

BOnOJIO)l(HYIO CTOpOHy (11nc11JiaTepanbHOe 

spawett11e 11 KOHTpJiaTepanbHOe 60KOBOe 

crn6att11e), B TO speMH KaK Bbl JI1160 CKOJ1b-

311Te B.UOJib BOJIOKOH B npOTHBOnOJIO)l(HYIO 

OT .UBl1)1(eHl1H CTOPOHy, JI1160 Q:>11Kc11pyeTeCb 

B O.UHOM MeCTe. 



<JJac4"1a!1bHb1l1 pen"13 ,anR crpyKTypHoro 6anaHca 

c sepxHeti: YaCTblO TpanemteBH.llHOH MbIW

Ubl MO)l(HO pa6oTaTb B TOM )l(e noJIO)l(eHH11, 

CMewaSI TOYKY KOHTaKTa no3a1111 nJieYeBoro 

rpe6HSI. PacKpblTb ee nOMO)l(eT npOCTOe 60-

KOBOe cr116aH11e fOJIOBbl (KaK aKT11BHOe, TaK 

H naCCHBHOe, HO aKTHBHOe 6y11eT npe11noY

THTeJihHee) . 

K cpe11Heiii 11 HH)l(Heti: YaCTSIM MO)l(HO no11y

YHTh .llOCTyn, pacnOJI0)1(11B KJI11eHTa Jie)l(a Ha 

)l(J1BOTe, Jie)l(a Ha 60KY HJIH B nOJIO)l(eHHH 

CH.llSI. no aHaJIOrM11 C pOM60B1111HblM11 MbIW

UaMH 3TH YaCTH pe11KO JaCTpeBalOT B yKopo

YeHHOH 003HU1111 11 no3TOMY ropa3110 Yawe 

Hy)l(.llalOTCSI B nonepeYHblX nporna)l(HBaHH.SIX 

llJISI BblCB060)l(.lleHHSI cpaCUHH B YllJl11HeHHblX 

BOJIOKHax. ::horo npome BCero 110CT11Yb, KOr-

11a KJIHeHT Jie)l(HT Ha )l(HBOTe H TSIHeTCSI Bne

pe11 ( cpe11H11e BOJIOKHa) 111111 BBepx 3a fOJIOBY 

(HH)l(HHe BOJIOKHa). 

TexHHKH AIUI Bpa~aTenbHOlil 
MaH>KeTbl 

Hapy>1<Hb1e poTaTopb1 -
noAOCTHaH ...., ManaH KpyrnaH 
MblW'-'bl (r3J1P) 

Koma KJIHeHT Jie)l(HT Ha )l(HBOTe, nonpo

CHTe ero nO.UO.llBMHYTbCSI 6JIM)l(e K KpalO 

CTOJia, YT06bI ero npe11n11eYbSI OKa3aJI11Cb 

CBeweHHblMM no CTOpoHaM , a JIOKTH KOM

cpopTHO OT.llblXaJIM Ha KpaSIX CTOJia. nonpo

CMTe KJI11eHTa y11ep)l(MBaTb JIOKTM Ha MeCTe 

11 MellJleHHO .llBMraTh na110HM pyK K noTOIIKy. 

3TO COJ.llaCT BHyTpeHHee BpameHMe PYKM 

llJISI paCTSl)l(eHMSI ueJieBOH TKaHM, B TO BpeMSI 

KaK Bbl QlMKCMpyeTeCb B llBYX MblWUaX HM)l(e 

OCTM JIOnaTKH. 

Puc. 9.36. /llcnonb3YiirTe cyeraBbl nanb4es unu KOH4/llK/ll 
nanb4es, 4T06bl 3a<PlllKClllPOBaTbCR B no,aOCTHOU /llfl/11 Manoiir 
Kpymoiir Mb1w4ax, 111 3aTeM nonpocure KJ1/lleHra nosopa4111sarb 
pyKy BHyTpb, nOAHUMaR naAOH/11 K noronKy. nosropure 3TO 
,llB/ll)l(eH/lle HeCKOflbKO pa3, 3a,lleUCTBYR HeCKOflbKO pa3Hble 
4aeru Manoro seepa M111o<Pac4111111 Ha 3a,aHeiir 4aeru nonarKu, 
O,llHOBpeMeHHO cnoco6CTBYR Me,ll/lldflbHOMY spa~eH/lllO 
nne4. 6y,QbTe aKKypaTHbl, nOCKOflbKY 3Ta o6naCTb 4dCTO 

OKd3blBaeTCR YKOp04eHHOU. 



BHyrpeHHHH poTaTop -
noA110naTO"IHaS1 MblWU,a (r3J1P) 

EcTb onpe.ueneHHbie 0611acT11 B Tene, KOT0-

pb1e TIOJIY'-IalOT MaJIO BHl1MaHl1SI, TIOCKOJib

KY OHl1 cnpSITaHbl OT rna3 11 JaurnmeHbl OT 

np11KOCHOBeH11H. nollJIOTiaTO'·IHaSI Mbllll

Ua SIBJISieTCSI O.UHOH 113 Hl1X , 11 Mb! .uomKHbl 

TIOMHl1Tb 0 TOM, lJT06bI M11Hl1M11311pOBaTb 

lll1CKOMcpOpT np11 np116JimKeH1111 K Hett . 

BcTaHbTe Ha KOJieH11 111111 CSillbTe no3a.u11 

KJI11eHTa, y6emrnlll11Cb, 'ITO Bbl 06ecneq111111 

ce6e cTa611JibHy10 onopy. nonbITKa Bbmo11-

Hl1Tb 3TO llBJ.DKeH11e B TIOJIO)l(eHl111 CTO.SI MO

)l(eT TIOTpe6oBaTb llOTIOJIHl1TeJibHOro HanpSI

)l(eHl1SI B BallleM TeJie 113-3a TIOTpe6HOCTl1 

B CTafotJibHOCTl1. 3To MO)l(eT nepe.uaTbC.SI 11 

BallleMy npl1KOCHOBeHl1lO, '-ITO MO)l(eT no

Tpe6oBaTb 60Jiblllero Hanp.SI)l(eHl1SI OT KJ111-

eHTa, '!eM 3TO H}')l(HO - coxpaHSIHTe CBOIO 

PYKY OTHoc11TeJibHO MSirKoti. 

qT06bI 3a11etiCTBOBaTb 3TY MblllIUY Ha ne

pe.utteti (rny611HHOH) noBepxHOCTl1 JIOTiaTKl1, 

npome nonpoc11Tb KJil1eHTa nepeMeCTl1Tb 

nneqo BaM B pycy, He)l(eJI11 Hao6opoT. 

0oMeCTl1Te pycy, KOTOpa.SI 6JI11)1(e K CTOTiaM 

KJil1eHTa, c6ocy Ha rpy.lIHOH KJieTKe npSIMO 

cnepem1 JiaTepanbHOti rpaH11UbI 11onaTK11 . 

PyKa, 6JI11)1(HSISI K ronoae, MO)l(eT JaTeM pa3-

MecnITbCSI Ha aKpOMl1aJibHOM OTpOCTKe 11 Ha

npaBJI.SITb ero, Kor.ua Bbl nonpoc11Te KJI11eHTa 

TSIH}'TbCSI TIJie'-IOM Bnepe.u 11 qepe3 TeJIO. 3To 

nepeMeCTl1T JIOnaTK)' BOKpyr 11 Han Ballll1Ml1 

TiaJibUaMl1. 

BMeCTO Toro, '-IT06b1 TOJIKaTb naJibUaM11 

BBepx 11 BHYTPb llJISI BOBJie'-leH11S1 TKaH11, 

TOJIKHHTe JIOTiaTK)' KJI11eHTa Ha CBOH TiaJibUbl, 

OCTOpO)l(HO Ha.uaBmrnaSI Ha aKpOMHOH CBO

el1 «fOJIOBHOH» PYKOH. np11 TaKOM no.uxo.ue, 

3a11eticTByS1 cpacu1110 Hall TIOllJIOTiaTO'-IHOH 

MblllIUeH, BallIH TiaJibUbl MOryT OCTaBaTbCSI 

MaKCHMaJibHO pacc11a611eHHbIMH. KaK TOJib

KO Bbl Ha.ue)l(HO 3acp11KCI1pOBaJil1Cb B TKaHH, 

nonpoc11Te KJIHeHTa noBepHyTb PYKY JiaTe

panbHO, y.uep)l(HBaSI JIOKOTb psi110M c TYJIOB11-

llleM, '-IT06b1 paJaepHyTb 3a.uH1010 '-laCTb pyK11 

P111c. 9.37. MRrKO norpy3111Te CBO#ll nanbl..jbl B neperopOAKY 
Me!K,lly nepeAHeiir CTOpOHOU nonaTKfll ,,, rpyAHOiir KneTKOU, 
pacKpb1sa11 neperopOAKY Me!K,lly nepeAHeiir Jy6'1aTOiir 
MblWL.leiir 111 noAnonaTO'IHoiir MblWL.leiir. nonpoc111re KnflleHra 
TRHYTbCR 'lepeJ reno, 'IT06b1 nepeMeCT#llTb nepeAH/0/0 
aopoHy nonaTKfll Ha KOH'lfllKfll saw111x nanbL.1eB. Ysenfll'lbTe 
AaBneH111e AflR Jaxsara, HaAasn111sa11 Apyroiir pyKoiir 
Ha aKpOM#llOH. 3aTeM KnflleHT MO>KeT MeAfleHHO yseCTfll 
CBO/O pyKy so BHewHee spaLL.jeH111e AflR paCTR>KeH#llR. 

K BaM. nonpOCHTe era TIOllBHfaTb TIJie'-IOM 

11 nonpaKTHKOBaTbCSI BO BpameH1111 pyK11 

npe)l(lle, YeM Bbl Ha'-IHeTe. 



<Daci_i11anbHb1i1 pen113 ,[lnfl crpyKTypHoro 6anaHca 

Pa6orn c Me)l(MbIWeY:ttoti neperopo.uKoti 

Me)l(.Lly LlBYMH KpyrnbIMH Mb1WU3MH MO)l(eT 

6bITb noJie3HOH TeM, y KOfO orpaHHlfeHO 

.UBH)l(ett He pyKH H nJielfa . HccJie.uytiTe 3TY 

o6JiaCTb, HCnOJib3YH BHyTpeHttee H BHewttee 

spalUeHHe nJielfeBOH KOCTH, lfT06bI onpe-

.ueJIHTb .use cocenCTBYIOlllHe, HO npOTHBO

CTOHWHe MblWUbl. 06ttapy)l(eHHe Me)l(Mbl

welfHOH neperopO.UKH n03BOJIHeT pa6oTaTb 

c MHoct>acuHeti K3K MaJIOH, TaK H 60JibWOH 

KpyrnbIX MblWU HJIH B npoMe)l(yTKe Me)l(.Lly 

HHMH, B TO BpeMH KaK KJIHeHT nonepeMeH

HO BpalUaeT nJielfeBOH cycTaB BHYTPb H Ha

py~. 

6 

Pfllc. 9.38 (a, 6, s). "1cnonb3yiilre spaLJ.1eHflle s nne1.1esoM 
cycrase, 1.1ro6b1 onpe,qenfllTb 6opo3.QKY Me>KMb1we1.1Hoiil 
neperopo.QK/11 Me.)l(,Qy 6onbwoiil fll Manoiil KpyrnbtMfll Mb1w1..1aMfll, 
a 3aTeM y6e.Q/llTeCb B TOM, l./TO apeonRpHaR TKaHb 0'1/lliljeHa 
fll ocso6o>K.QeHa (KaK fll npfll «pa3,qeneHfllfll» xaMCTpfllHros 
s rnase 5). Tepanesr MO>Ker raK>Ke 3a,qeiilcrsosarb TKaHb 
mo6oiil /113 MbtW'-1 npfll noMOLJ.lfll paCTR>KeHfllR 1.1epe3 
conporfllsneH/lle, Kor,qa nne1.1esaR KOCTb nosopa1.1/llsaercR 
s cropoHy or Hero. 



OTBOAAW,aA - HaAOCTHaA Mb1wu.a 
(r3nP) 

Ha11ocTttaH Mhiwua - 3TO TOJICTaH Mh1wua, 

npoxo11muaH rny6oKo no.n Tpanem1eBH.llHOH 

MbllllUeH, BO Bna.ntttte Ha.n OCTbIO JionaTK11. 

Puc. 9.39. nono>Kure KJ111eHra Ha 6oK, raK, '-IT06bt ero noKOTb 
6btn a oree,o.eH1111 11 HanpaeneH a noronoK, 'ITO noJeonur 
BaM norpy311TbCR rny6oKO B Ha,O.OCTHYIO RMKy. 3areM 
nonpornre ero Me,o.neHHO cKonb311Tb pyKolil BHl13 no 6e,o.py, 
'IT06bt 6pOCl1Tb Bb/308 TKaHU. 

nne'-lo vi pyKa 

Otta npoxo.nttT rny6oKo no.n aKpOMHOHOM 

Hall fOJIOBKOH nJie'leBOH KOCTH, 'IT06bI nptt

KpenHTbCH JiaTepaJibHO, y.nep)IGfBaH fOJIOBKY 

nJietieBOH KOCTM B cycTaBe M C03.llaBaH CMJIY 

orne.nettttH B pyKe. 

KrrneHT MO)l(eT ttaxo.nMThCH B noJIO)l(eHMH 

Jie)l(a Ha )l(HBOTe, Jie)l(a Ha COM.He HJIM Jie)l(a Ha 

6oKY, c pyKoi1 B JierKoM oTBe.nemm, 'IT06b1 

yKoponnh Mh1wuy, Kor.na Bbl norp~aeTech 

ouryTHMO H nptt 3TOM .llOCTaTO'IHO rny6oKO, 

'IT06bI 3aXBaTMTb TKaHb 11 BbITHHYTb ee Me

llHaJibHO, Kor.na KJIHeHT MellJleHHO npHBO.UHT 

JIOKOTh. oOJihWMe naJihUhI, BepoHTHO, HBJIH

IOTCH tta1160Jiee no.nxo.nHW:MM MHCTPYMeHTOM 

llJIH .naHHOH 30Hbl, HO nonpo6yl1Te CHaYaJia 

BbinOJIHHTb 3TO cycTaBaMM naJibUeB, 'IT06bI 

npw6epetth 60JihIIrne naJihUhI JlJUI 6oJiee l!YT

KOH pa6oThI. 

Hapy>1<Hb1e poTaTopb1 e nono>1<eH1-n1 
ne>Ka Ha 6oKy - noAOCTHaA H ManaA 
KpymaH MblWU.bl (r3nP) 

ITOCMOTPHTe Ha B33HMO.lleHCTBHe Me)l(

.ny nJieYeBOH KOCTblO 11 JionaTKOH KJIHeHTa, 

noKa OH .llBHraeT pyKoi1 M3 ropH30HTaJihHO

ro OTBe11eHMH B roptt30HTaJibHOe cr116attwe 

(HJIH npOCTO nonpOCHTe ero THHYTbCH ene

pe.n) H npoBephTe, HaCKOJibKO paHO JionaT

Ka tta'lwttaeT cJie.noeaTh 3a PYKOH BO epeMH 

.llBH)l(eHHH. EcJitt pyKa «npHBH3atta» K JIO

naTKe Hap~HbIMH pOTaTOpaMM, no.no6ttoe 

orpatttt'lettHe MO)l(eT cnoco6cTBOBaTh .llaJih

ttetiweMy Me.llMaJibHOMY epaweHHIO BCero 

nJie'leBoro noHca. ITo3TOMY ocB060)1(.llett11e 

3TOH o6JiaCTH Heo6xo.nttMO llJIH noJiyqeHMH 

ycTOHl!HBbIX pe3yJihTaTOB OT eawei1 pa60Tbl 

no nepecTaHOBKe BepxHHX nOHCOB. 

PacnoJIO)l(MTe KJIHeHTa Jie)l(a Ha 6oKY, 

c Bepxttei1 pyKoi1 B roptt30HTaJihHOM 0Tee-

11ettHH. CycTaBhI naJihUeB Bawei1 6Jitt)l(ttei1 

K CTOne PYKH MoryT 3a.nei1CTBOB3Tb TKaHb 

no.nocTHOH 11 MaJIOH Kpyrnoi1 MbllllU, noKa 

«fOJIOBHaH» pyKa 0011.llep)l(HBaeT JIOnaTKY 

y aKpOMHOHa. YKa3aTeJihHhIH naJieu 3TOH 

eepxtteH PYKH MO)l(eT .neHCTBOBaTb KaK TOll

Ka onopb1, cnoco6cTBYH TOMy, YT06h1, Kor-



(J)acuvianbHb1t1 penvi3 .llflR crpyKTypHoro 6anaHca 

.ua KJIHeHT yBo.UHT pyKy Bnepe.u 3a rpy.uttyio 
KJieTKY, llBH)l(eHHe npOHCXOllHJIO B nJie'-:le
BOM cycrnBe. 

Puc. 9.40. Ha6n10.qeHue 3a nonaTKOJir KnUeHTa, Kor.qa OH 
BblnOflHReT ropU30HTdflbHOe npuse.qeHUe pyKoiir, MO>KeT 
AdTb HeKOTopylO UH</JOpMdl..jUIO 0 TKdHU no.qoCTHOJir u Manoiir 
Kpyrnoiir Mb/WL.j. nonaTKa 83fleTaeT u .qsuraeTCR .qoeraTO'IHO 
wupOKO BOKpyr rpy.qHoiir KneTKU. l./T06bl co6paTb UH</JOpMal..jUIO 
o pa3nU'IHblX nuHURX TKaHeiir seepa no.qoerHoiir/ManoJir, 
KpyrnoJir/6onbWOJir Kpyrnoiir Mb/WL.j, 3TOT Teer MO>KHO 
nosTOpRTb c pyKoiir, .qsura10~eiircR nonepeK 4epe3 nepe.qHuiir 
Kpaiir weu, nu1..10 u .qa>Ke npoxo.qR~eJir Ha.q ronoaoiir. 

Puc. 9.41. 3axsaTuTe ManylO KpyrnylO u no.qOCTHYIO MblWl..jbl 
Me.quanbHO, Kor.qa KnUeHT TRHeTcR nonepeK nepe.qHeiir 4acru 
csoero Tena. Mcnonb3yJirTe pa3nU'IHble yrnb1 npuae.qeHuR, 
'IT06bl 3a.qeiirerBOBdTb pa3Hble HanpaaneHUR BOflOKOH 
«aeepa» no.qoerHoiir u Manoiir Kpyrnoiir Mb1w1..1. 



PacKpb1eaeM 0TAen Cr1116aTeneVI 

Cn16aTeJI11 nanbues 11 JanHCTbH •-rncTo 11c

noIIb3YIOTCH 1-1pe3MepHO H MoryT no.n.sep

raTbCH .lI.OnOJIHHTeJibHOMY CTpeccy H3-3a 

OTCYTCTBHH no.lJ.llep)l(KH nJie'-leBoro noHca. 

T11nw-1HbIMH llHCQJYHKUHHMH :noti o6JiaCTH 

HBJIHIOTCH JIOKOTb fOJibQ)HCTa H TYHHeJibHbIH 

CHHllPOM 3anHCTbH. Ll,JIH 06011x MO)l(eT OKa-

3aTbCH noJie3HOH JIOKaJibHaH npopa60TKa, 

HO 1-1aCTO OHH H~alOTCH B 6anattce Ha BCeM 

nyTH K rpy.lJ.HOH KJieTKe H K Ta3y. 

PacnoJim1<11Te KIIHeHTa Jie)l(a Ha cn11tte, TaK, 

'-IT06bI ero JIOKOTb OKa3aJICH Ha KpalO t<yWeT

KH, a npennJie1-1be on11panocb tta Hero, 11 Ja

netiCTBYMTe OT.lJ.eJI crn6aTeJieH npH noMOlllH 

MHfKOfO t<yJiaKa, naJibUeB HJIH .lJ.a)l(e JIOKTH. 

B cJiyqae TeHllHHHTa Ha npoKCHMaJibHOM 

npHKpenJieHHH Mbl peKOMeHnyeM pa6o

TaTb no HanpaBJieHHIO K JIOKTIO, '-IT06bI He 

PMc. 9.42. norpy3MTeCb s TKaHb crn6aTeneiil nM6o MRrKMM 
KynaKOM, nM6o npe,qnne<1beM "1 npocKOflb3"1Te 
npOKC"1MaflbHO "1fl"1,Q"1CTaflbHO, '-IT06bt pacKpblTb ee, 
s To speMR KaK Kn"1eHT cm6aeT "1 pa3m6aeT 3anRCTbe 
"1 nanb/..lbt. 

nneYo V1 pyKa 

nonsepraTb TKaHb ewe 6oJibWeMy cTpeccy. 

06paTHOe HanpaBJieHHe MO)l(eT npHHeCTH 

60JibWee 06Jier1-1ett11e CHMnTOMOB 3anHCT

HOfO KaHaJia, a TaIOKe noMO'-lb TeM KJIHeH

TaM, y KOTOpbIX npHCYTCTByeT 1-1pe3Mepttoe 

crn6att11e nanbues. K1rneHT MO)l(eT crn6aTb 

H pa3r116aTb JanHCTbe. Bbl MO)l(eTe nonpo

CHTb BbIITOJIHHTb OTBe.lJ.eHHe H np1rnenett11e 

HJIH npOCTO KpyroBbie llBH)l(eHHH KHCTblO, 

noKa Bbl pa6orneTe . 

PacKpb1eaeM 0TAen Pa3r1116aTeneVI 

Pa3rn6aTeJIH HaMHoro Mettee 1-1yscTBHTe11b

HbI, '-leM crn6aTemt, H '-laCTO MOfYT BbID.ep

)1(11BaTb 6oJiee CHJibHbIH KOHTaKT nocpen

CTBOM npennJie'-lbH HJIH JIOKTH. noJIO)l(eHHe 

H .lJ.B11)1(eHirn KJIHeHTa aHaJIOfH'-IHbl on11caH

HblM BbIWe np11 pa6oTe co cr116aTeJIHMH. 

Pa3rn6aTeJIH 6oJiee nonsep)l(ettbI CHHllPOMY 

TeHHHCHOro JIOKTH 11 BOCnaJieHHIO Ha npoK

CHMaJibHOM np111<penJieHHH. 11 CHOBa lIJlH 

llOJirocpO'-IHOfO pe3yJibTaTa BaM H~HO pa-

6oTaTb c TeM, '-IT06bI llOCTH'-lb MaKCHMaJibHOH 

no.lJ.llep)l(KH nJie1-1esoro noHca n co1-1eTatt11H 

c JII060ti JIOKaJibHOH npopa60TKOH llJISI 06-

Jief'-leHHH CHMOTOMOB. 

PMc. 9.43. KaK "1 co crn6aTenRM"1 Bbtwe, 3a,qeiilcrsyi1Te TKaHb 
c noMOLLfb/O Ha"16onee no,qxo,qR11.1ero Ha saw B3mR,q 
"1HCTpyMeHTa "1 Me,qneHHO TRH"1Te ee npOKC"1MaflbHO 
"1fl"1,Q"1CTanbHO, B TO speMR KaK Kn"1eHT ,QB"1raeT 3anRCTbeM 
MnanbL1aM"1. 



<DacLw1anbHb1l1 penvrJ ,D,f1R crpyKTypHoro 6anaHca 

Cyxo>K111n111R noaepxHOCTHoro 
crn6arenR nanbuea 

Cyxo>Kl-1111-!R rny6oKoro 
crn6aTem1 nallbl.(ee 

Cyxo>K1-1111-1e Af1HHHO~ 11aAOHHO~ 
MblWL(bl 

YAep>K1-1eaTe11b crn6aTe11e~ 

CpeAHHHbl~ Hepa 

Cyxo>K1-1111-1e 11Y'leeoro crn6aTe11R 
3anRCTbR 

Cyxo>K1-1111-1e AllHHHoro crn6aTe11R 
6011bworo nallblla 

P111c. 9.44. nonepeLtHbti't cpe3 3anRCTbR. 

PacKpb1eaeM 3ans1CTHb1i.il KaHan 

3arrn:CTHbIH KaHaJI o6pa30BaH npO'-IHblM 

H nJIOTHbIM yn.ep)t<HBaTeJieM. OH npoxo1111T 

Han CBOD.OM Jan.SICTb.SI BMeCTe c cyxo:>Kl1JIH.Sl

MH crn6aTeJ1eH, KPOBeHOCHblMH cocy11aMH 

H HepBaMH , npOXOD..SllllHMH CHHJy. npo-

6J1eMa B n.aHHOM OTlleJie MO)l(eT B03HHK

HYTb, Korn.a KaKoe-JIH6o 113 cyxo:>KHJIHH HJIH 

l1X Cl1HOBHaJ1hHa.SI o60JI0'-1Ka BOCnaJI.SieTC.SI 

11 Ha6yxaeT, COJD.aBa.SI n.aBJ1eH11e Ha KaKOH

JIH6o HJ ocTaJibHbIX cocyn.os. HeKoToporo 

o6J1er'-leHl1.SI MO)l(HO D.0611TbC.SI np11 noMOllll1 

pacKpbITl1.SI <t>acU11aJibHOH «Kpblllil1» Ka

HaJia. 

HcnOJihJYHTe TeHapHyIO cTopoHy 06e11x 

pyK D.JI.SI KOHTaKTa C Hap~HbIMl1 KOCT.SIMl1 

Jan.SICTb.SI 11 JaTeM 11CnOJib3YHTe CBOl1 naJib

Ubl c n.opcaJihHOH cTopoHhI pyK11 KJI11eHTa , 

COJD.aBa.SI l1Ml1 D.aBJ1eH11e , Korn.a Bbl pa3D.Bl1-

raeTe nepeD.HIOIO '-laCTb Jan.SICTb.SI OCHOBa

Hl1.SIMl1 cso11x 6011hw11x naJibUeB. Barne 

HaMepeH11e JaKJlIO'-laeTC.SI B TOM, '-IT06bi OT

KpbITb Jan.SICTHhIH KaHaJI cnepe1111 c ueJibIO 

paCT.SI)l(eHH.SI <t>acuHaJibHOH COCTaBJI.SIIOllleH 

Jan.SICTHOfO KaHaJia 11 npen.ocTaBJieHl1.SI 

6oJibWero npocTpaHCTBa Hl1)1(eJie)l(alU11M 

CYX0)1(11J111.SIM . 

H CHOBa, OD.HaKO, BaM c11e11yeT o6paTl1Tb 

BHl1MaHHe Ha OCTaJibHYIO '-laCTb nJie'-leBoro 

KOMnJieKca 11 y6eD.HTbC.SI, '-ITO y Hero llOCTa

TO'-IHO non.n.ep)l(Kl1 OT rpyllHOH KJieTKl1 . 06.SI

JaTeJibHO n.atl:Te COOTBeTCTBYIOllll1H COBeT no 

nocJ1en.y10meMy yxon.y H KOHTpOJIIO. C11e11yeT 

P111c. 9.45. Yt1ep>K111aaiftre 3anRCTbe Me>KAy reHapHoiir 
BbtnyKnOCTb/O 111 nanbuaM111 111 Hat1aan111aaiirre BH/113 111 Hapy>Ky 
OCHOBaH11teM 6onbworo nanbua, OAHOBpeMeHHO TOnKaR 
BBepx CBO/llM/11 nanbuaM/11, nblTaRCb OTKpbtTb nepet1HIO/O 
LfaCTb 3anRCTHoro KaHana. 



TaIOKe co6mo.uaTb OCTOpmKHOCTb npH oueH

Ke, noCKOJibKY MHOfHM KJIHeHTaM ow116ot.J

HO .UHarHOCTHPYIOT CHH.UPOM 3arnICTHOro 

KaHaJia, B TO BpeM.R KaK B .uetlCTBHTeJibHOC

TH HCTOt.JHHKOM npo6JieMbl .RBJI.ReTC.R rpy.u

HOH Bbixo.u 11 nepe.uaBJIHBaHHe r.ue-To Ha ero 

nyTH. Oo3TOMY H3Yt.JeHHe pa3Hoo6pa3HbIX 

HaBbIKOB .UHarHOCTHKH, a TaIOKe HaJIHt.JHe 

Ha.Ue)l(HOro KOJIJierH, K KOTOPOMY MO)l(HO 

o6paTHTbC.R .UJI.R nocTaHOBKH TOt.JHoro .UHar

H03a MoryT OKa3aTbC.R oco6eHHO noJie3Hbl

MH B 3TOH o6JiaCTH. 

PacKpy1.u.1eaA PyKae 

MHorne KJIHeHTbI .ueMOHCTp11py10T CHJibHYIO 

npoHaUHIO npe.unJiet.JbSI, KOTOpa.R B nOJIO)l(e

HHH CTOSI BbffJI.R.UHT TaK, CJIOBHO HX BepXH.RSI 

KOHet.JHOCTb 6bIJia Me.UHaJibHO nosepHYTa, 

H TblJibHa.R CTOpoHa Jia.UOHH OKa3aJiaCb Ha

npaBJieHHOH snepe.u. 3To noTpe6yeT pa6oTbI 

c KPYrJibIM npoHaTopoM, a TaIOKe pa3sopa

t.JHBaH11si: H pacKpyt.iHBaHH.R rny6oKoro CJIO.R 

Q:>acu1111 npe.unJieYbSI . OoJIO)l(HB KJIHeHrn Ha 

cnHHy, 3a.uetlCTBYHTe TKaHb B.UOJib CTOpOHbl 

Jiyt.ieBOH KOCTH H nonpOCHTe KJIHeHTa BbIBO

.UHTb PYKY B cynHHaUHIO, B TO BpeM.R KaK Bbl 

pa6orneTe nonepeK npe.unJiet.ib.R K JIOKTesotl 

KOCTH. 

nne'lo vt pyKa 

11Hor.ua y KJIHeHTOB 6hrnaeT o6paTHbIH naT

TepH' H B 3TOM CJiyt.iae pa60TaTb CJie.uyeT 

c 3a.UHetl YaCTblO npe.unJieYb.R, B TO BpeM.R KaK 

KJIHeHT nosopaYHBaeT PYKY B np0Hau1110. 

Puc. 9.46. Pa6orai1re cao111M111 nanbL.1aM111 nonepeK 
npe,anne'lbR, B ro apeMR KaK KJ1111eHT noaopa•maaer 
PYKY B cyn111HaL.111110 111 npoHaL.111110 . 

.. 



C!Jaclj0anbHb1"1 penm ,llJIR crpyKTypHom 6anaHca 

Oceo60>1<AeH111e JlaTepa11bHOlil 
111 MeA111a11bHolil Me>KMb1we~HblX 
neperopoAOK 

JlaTepa.JibHaH H Me.LlHa.JibHaH ITeperopo.uK.H 

PYKH ITepexo.uHT B cyxo)!(HJlHH pa3r116aTenett 

11 crn6aTeJiett 3aITHCTbH cooTBeTCTBeHHo. Pa-

6orn c 3Tl1Ml1 <t>aCU11a.JlbHbIMl1 o6naCTHMH 

MO)l(eT ITOMO'-lb B OCB060)l(.LleHl111 OT MHOfHX 

ITaTTepHOB ITO JlHHHH PyKH. JlaTepa.JibHaH 

Me)l(Mbillie'-IHaH ITeperopo.uKa HBAAeTCH '-la

CTblO nosepXHOCTHOH 3a.uHeH JlHHHH PyKH, 

a nosepXHOCTHaH <I>poHTa.JlbHaH J111Hl1H PYKH 
ITpOXO.Ul1T ITO Me.U11a.JlbHOH ITeperopo.aKe. 

PacITOJIO)l(HB KJIHeHTa ne)l(a Ha CITHHe 

(P11c . 9.47), 11CITOJib3YHTe CBOl1 ITa.Jlbllbl, '-IT0-

6bI ITOJIY'-111Tb .LlOCTYIT K <t>acu11a.JibHbIM JIHHl1-

HM cnerKa ITpOKC11Ma.JlbHO ITO OTHOilleHHIO 

K TOMY MecTy, r.ue OHH CJIHBalOTCH c cyxO)l(l1-

JIHHMl1 cr116aTeJiett H pa3r116aTenett, 11 3aTeM 

ITOITpoc11Te KJIHeHTa cr116aTh H pa3r116aTb 

JIOKOTb, B TO BpeMH KaK Bbl pacITpe.aenHeTe 

TKaHb. 

Pfltc. 9.47. '1ro6b1 non}"lfltTb Aocryn K MeAfltanbHOiir neperopOAKe, nonpocfltre KnflteHra oreecrflt pyKy flt corHyrb noKOTb (a). 
Pa6ora c narepanbHoiir neperopoAKOiir pyKflt, ne>Ka~eiir c6oKy or KnflteHra (6). /1.nR OAHOBpeMeHHOiir pa6orb1 c Me>KMblWe'IHblMflt 
neperopOAKaMflt flt M06fltflflt3al..(fltflt acex Mfltoc/Jacl..(fltiir nne'leaoiir KOCTflt YAep>KfltBaiirre TKaHb MeJKAy nanbl..(aMflt flt nRTKOiir pyKflt, 
a TO apeMR KaK ApyraR pyKa MeAfleHHO noaopa'lfltBaer pyKy KnflteHra (a, r). 



Oceo60>1<AeHL11e AenbTOBLllAHO&il 
MblWLJ.bl 

l13-3a CBOeH TpeyroJibHOH cpopMbl .ueJibTO

BH.llHaH MbIWUa 6y.ueT BOBJielJeHa KaK B naT

TepHbl BHyTpettttero, TaK 11 B naTTepHbl BHeW

Hero Bpawettml nJielJeBOH KOCTl1. noMHl1Te 0 

TOM, 'ITO, noCKOJibKY OHa nepeceKaeT Jil1Wb 

nJie<JeBOH cycTaB, Otta 6y.ueT MaJIO BJil151Tb Ha 

no11o)f(ett11e nJie<Jeaoro noHca B ueJIOM. 

Pi1C. 9.48. Ocao60JKAeH11e nepe,qHetlt ,qenbTOB"1,QHotlt MblW/..lbl 

npu 0,{IHOBpeMeHHOM BHewHeM Bpall(eH"1"1, BbtnOnHReMOM 

KnueHTOM. 

nne'IO t1 pyKa 

PacnoJIO)f(l1Te KJI11ettrn Jie)f(a Ha 6oey 11 onpe

.ueJI11Te, KaKaH lJaCTb .ueJibTOBHllHOH MbIW

Ubl Ka)f(eTCH KOpOYe . nonpOCl1Te KJIHeHTa 

pacnoJIO)f(HTb PYKY TaKl1M o6pa30M, 'IT06b1 

YKOPOTl1Tb ee. 3a.uei1CTBYHTe ee, 11 3aTeM 

nonpoc11Te KJil1eHTa MellJleHHO BbinOJIHl1Tb 

npOTl1BOnOJIO)l(}{Oe 1lBIDKeH11e, KaK noKa3a

HO Ha P11c. 9.48 11 P11c. 9.49. 

Puc. 9.49. Ocao60JKAeH11e 3a,qHetlt ,t:tenbTOB"1,t:tHotlt MblW/..lbl 

npu 0,{IHOBpeMeHHOM BHyrpeHHeM apail(eH"1"1, 

BbtnOnHReMOM KnueHTOM. 



CDac1.1fl1anbHb1l1 pen/113 ,anR crpyKTypHoro 6anaHca 

TpexmaeaS1 Mb1wu.a n11e'"la 

llmI OCB06oxuemrn: noaepXHOCTHOH CTO

pOHbl TpexrnaBOH Mblllillbl fUiet.J:a, KJuteHTa 

MO)J(HO noJIO)J(ttTb Ha cn11tty, c PYKOH, Ha

npaa11ettttoti: BBepx, B TO BpeM51 KaK Bbl HC

noJibJyeTe CBOH 60JibWOH naneu, l.J:T06bI 

3aqm1<c11poBaTbCH B TKaHH 11 OKa3bIBaTb co

npOTHBJieHtte ee YD.JIHHeHHIO, noKa KJuteHT 

cr116aeT cBoti: JIOKOTb. 

Puc. 9.50. vtcnonbJyiirre 6onbwue nanbl..lbl, 
'IT06b1 JaAeiiraaoaaTb rpexmaay10 MblWL.lY nne'la 
npOKCUMaflbHO, noKa KnUeHT cru6aeT caoiir flOKOTb. 

Puc. 9.51. Pacnono>Kua pyKy KnueHTa Ha crone unu Ha aanuKe 
c6oKy OT ronoab1, JaAeiiraayiirre caouMu nanbl..jaMu my60Ky10 
'laCTb TKaHU UflU noaepXHOCTHYIO 'laCTb - CBOUM MflrKUM Ky
naKOM, noKa KnUeHT BblTRruaaeTCR 'lepe3 flOKOTb 
u paccna6nReTCR. 



llpyroti no.uxo.u, 6011ee y.uo6HbIH .UllH c03.ua

Hl1H TOHyca y Tex, Koro 6ecnOKOHT r11nOTO

HH'-IHbie Tp11uenCOBble «nlleTHl1», 11cnOllb-

3yeT aJibTepHaTl1BHYIO n0311U11IO, KOTOpaH 

npe11.ocTaB11HeT 60llbllle CB060.Ubl .UOCTyna 

K pa3HblM CTopoHaM TpexrnaBOH Mbllllllbl 

n11e'"la. CTonpoc11Te KJI11eHTa pacnoJimKl1Tb 

ero PYKY Ha cT011e c6oKy OT ro110Bb1 (MO)[(HO 

no11.JIO)[(l1Tb BaJI11K rro.u ITHTKY ero pyK11, ec1111 

y Hero ewe He.uocTaTO'IHO .u11ana3oHa .UBl1-

)[(eH11H, P11c. 9.516). 3aTeM MO)[(HO rrpopa6o

TaTb rny60K11e BOJIOKHa CBepxy, 11CI10Jlb3YH 

naJibUbl, l1Jil1 rroBepXHOCTHYIO '"laCTb - c6o

KY, 11cnoJib3YH MHrK11t1 Ky11aK. B 3TOM rroJio

)[(emrn KJI11eHTY Hy)[(HO 6y.ueT THHYTbCH JIOK

TeM BBepx 11 Ha3a.U. 3TO ITOMO)[(eT OTKpblTb 

3a.UHIOIO qacTb rrJie'"leBoro cycTaBa, ocBo6o

)[(JlaH .UJI11HHYIO fOllOBKY TpexrnaBOH Mbllll

Ubl nJie'"la. 

Kn10BOBl.1AHO-nnel.leBaR MblWU.a 

KJIIOBOB11.UHO-ITlle'"leByIO MblIIIUY Hepe.UKO 

11rHop11py10T, xorn, 6y.uyq11 rrp11BO.UHIUeti 

MblIIIUeH PYKl1, OHa MO)[(eT OTBe'"laTb 3a MHO

r11e orpaH11'IeHHb1e naTTepttbr. 3To tta1160-

11ee O'"leBtt.UHO, Kor.ua BepxHHH qacTb pyK11 

y11.ep)[(l1BaeTCH Clll1lllKOM 6Jil13KO K TeJiy 111111 

Kor.ua np11cyTCTByeT orpaH11'"1eHHOe .UB11)[(e

Hl1e PYKH rrp11 XO.Ub6e. 0Ha qacTO OKa3bIBa

eTCH .UOCTaTO'IHO 3a6110K11poBaHHOH y )[(eH

IU11H c 6011ee IIIl1POKOH rpy.UHOH KJieTKOH, 

11crro11b3YIOIU11X pyK11 .UllH crn61111113au1111 

111111 orpaHl1'"1eHl1H ITO.UB11)[(H0CTl1 rpy.u11, 

B oco6eHHOCTl1 BO BpeMH 6era 11Jil1 B .upyr11x 

BH.uax cnopTa. 

lfro6bl o6Hapy)[(11Tb KJIIOBOB11.UHO-ITJie'"le

BYIO MblIIIUy, pacrr0110)[(l1Te IlaJibUbl O.UHOH 

PYKl1 Ha BHyTpeHHeH CTOpOHe BepxHeH qa

CTl1 PYKH KJI11eHTa 11 rrorrpoc11Te ero Bbrno11-

HHTb rrp11Be.ueH11e pyK11, B TO BpeMH KaK Bbl 

CBOeH .upyroti PYKOH OKa3bIBaeTe conpo

Tl1BlleHHe B 0611aCTl1 JIOKTH. 3aTeM OH MO

)[(eT pacc11a611TbCH, Kor.ua Bbl norpy)[(aeTeCb 

B M110¢>acu1110. llanee rrorrpoc11Te KJI11eHTa 

THHYTbCH pyKoti rro HarrpaB11eH1110 K cBo

HM CTOITaM, B TO BpeMH KaK Bbl ITOMOraeTe 

HaTHfHBaTb TKaHb BHl13 11 Hapy)[(y, no.u-

nneYo "1 pyKa 

Bopa'"IHBaH CBOl1 nallbllbl rro.u Mblllle'"IHOe 

6pIOWKO. 

P11c. 9.52. nanbLjbt pa6oYei1 pyK11 nOABOpaY11Bat0TCR a TKaHb 

KJ1/0BOBlllAHO·nneYeBOU MblWLjbl Ill HaTRrlllBa/OT ee BHl13, 

8 TO BpeMR KaK KJ111eHT TRHeTCR csoetlt pyKotlt BHl13 no crony. 



<!>ac1..1111aJ1bHbti.1 pen1113 .£lf1R crpyKTypHoro 6anaHca 

Puc. 9.53. ct>uKca1.4uR B TKaHu nepe/J,Heiir 'laeru pyKu 
npu COTHYTOM flOKTe "1 3aTeM ero Me/].fleHHOe 
YP.nMHeHue . 

.QeyrnaeaH Mb1wu.a nnel.la 

Qqes11.uHo, "ITO .usyrnasasi: MbIUIUa rrneqa 

6y.ueT yKopo"leHa y n10.ueM c xpOHH"leCKH 

corHyTbIMH flOKTSIMH - Tex, KTO BbffflSlllHT 

TaK, 6y.UTO B n106otl MOMeHT fOTOB BbIXBa

THTb nHCTOfleT H3 K06ypb1. IlpOCTOH 3aXBaT 

H pacrn)l(eHHe MoryT pacKpbITb see nosepx

HOCTHbie TKaHH nepe.uHeH qacTH PYKH. K.rm

eHT ne)l(HT, corHyB flOKOTb, B TO BpeMH KaK 

TepaneBT 803.UeMCTByeT BllOflb .usyrnaBOH 

Mbllllllbl, H 3aTeM flOKOTb Me.uneHHO pa3rH-

6aeTCSI. 

XoTsi: 3Ha4HTenhHOro ocso6o)l(.lleHHH MO)l(HO 

llOCTH"lb, pa6oTaSI c nosepXHOCTHOH TKa

HblO, Bcerna noMHHTe 0 TOM, "IT06bI BOBne

KaTb rny6oKHe Mbllllllbl - oco6eHHO OllHO

cycTaBHbie , nOCKOflbKY HMeHHO OHH qacTO 

OKa3bIBalOTCSI 6onee 3a.UeMCTBOBaHHblMH 

B y.uep)l(aHHHH naTTepHa, OCTaBflSISI no

BepXHOCTHbie CTPYKTypbl 6onee CB06o.uHbl

MH .unsi: .UBH)l(eHHH. HarnH.UHbIM npHMepoM 

cn~aT cr116aTen11 noKTH, rne 3Ha4HTenhHasi: 

qacTb naTTepHa MO)l(eT y.uep)l(HBaTbCH nne-

4esotl Mb1wuetl. lfro6b1 6bITb 6onee cne

umpH"IHbIM no OTHOUieHHIO K :not!: TKaHH, 

HCilOflb3YHTe CBOH nanbUbl c 06e11x CTOPOH 

cyxo)l(HflHH .usyrnasotl MbIUIUbI nneqa H no

rpy3HTecb BHYTPb H BBepx, "IT06bl npoTHBO

CTOSITb YMHHeHHIO TKaHH, B TO BpeMSI KaK 

KnHeHT pa3rn6aeT cso10 PYKY· 

Puc. 9.54. l./ro6bt 3aP.eiirersosaTb 6onee rny6oKue cru6arenu 
noKTR, ucnonb3yiirre csou nanbf.4bl, norpyJKaRCb noP. 
1J.Byrnasy10 Mbtw1.4y nne'la u BHYTPb Muocpac1.4uu BOKpyr 
nne'lesoiir MbtWL.(bt. 



ll1HTerpau.1-1st 

PyKM H ruwm .llBHrafOTCH H30JIHposaHHo 

JIHlllh B MHpe opTonenw-1eCKMX TeCTOB H HeKO

TOpbIX MeTO.llOB .llBIDKeHHH. llasatiTe sepHeM

CH K TeMe TeHcerpHTH H npe.llhl.IlYIUeMY conep

)1(3HHIO '.HOH KHHfH, YT06hI HaMeTHTh, YTO 

«llOJDKHO)> npOH30MTH npH llBIDKeHHH pyKM. 

TeJio noJDKHO oTpearnposaTh H ananTHpo

saThCH K 3aMaxy, BhIT51)1(eHHIO, .ll3BJieHHIO HJIH 

rnre sepXHeH KOHeYHOCTH - CHal!aJia ananTH

pyeTCH Jlllel.JeBOH noHC, 33TeM rpy.llHOH OT.lleJI 

H OCTaJibHaH 1.JaCTh n03BOHOl!HHKa. npH llBH

)l(eHHH n03BOHOl.JHHK3 pe6pa TaIOKe MeIDIIOT 

CBOe noJIO)l(eHHe, 33.lleHCTBOBaB MHO)l(eCTBO 

TKaHei1 H cycrnsos (pe6epHo-nonepel!Hhie, 

pe6epHO-n03BOHOl.JHbie), a TaIOKe CBH33HHbie 

C HHMH CBH3KM H KOHTpOJIHpYfOIUHe Mhllllllhl, 

Me)l(pe6epHble Mhllllllhl H BCe BH)'TpeHHee H3-

nOJIHeHHe rpy.llHOH nOJIOCTH, BKJlfOl{351 llhl

xaHHe. npH llBIDKeHHH rpy.llHOH KJieTKM Ta3 

11.0JI)l(eH nosepHYThCH H CKPYTHThCH (nycTh 

11 HeMHOro), l{T06bI npHHHTh CHJIY seca TeJia 

H CHJIY peaKUHH onopbl H B33HMO.lleHCTBOBaTh 

c 11x H3MeHeHHeM. K .llBIDKeHHIO Ta3a H 6e

npeHHhIX KOCTeH llOJDKHhl TaIOKe nO.llCTpOHTh

CH 60Jibllle6epuosa.SI KOCTh H CTOnhI. 

Mb1 HaneeMCH, '-ITO Teneph BhI soop~eHhI 

H roTOBhI Ha'-laTh csoti nYTh K socnpttHTHIO 

TeJia KaK CTPYKTYPhI TeHcerpHTH, a He coenH

HeHH.SI OT.lleJihHhIX KYCOl.JKOB, npOHJIJIIOCTpH

posaHHhIX H onHCaHHhIX B K3)1(.ll0H KHHre no 

aHaTOMHH; 3.lleCb HH B KOeM CJiyqae He conep

)l(HTCH KPHTHKa - CYIUHOCTh HCnOJih30Ba

HHH CJIOB Tpe6yeT 3HaHHH HX onpeneJieHHH 

H cnoco6HOCTH noll.llep)l(H83Th llHCKYCCHIO, 

a TaK)l(e nOHHM3HHH OT.lleJibHhIX 3JieMeHTOB 

npe)l(.lle, l!eM nepeHTH K e11.HHOMY ueJIOMy. 

Hallla nocJie.llHH.SI l!aCTh «lJTeHHe TeJia: npo-

11.BHHYThIH ypoBeHb» Teneph 06be.llHHHeT 

.llBH)l(eHHe pyKH c .llBH)l(eHHeM scero TeJia. 

B paMKax 3TOH KHHrH MhI BhIH~eHhI orpa

HH'-IHThC.SI JIHlllh HeCKOJlhKMMH npttMepaMH, 

npenocTaBHB l!HT3TeJIIO n03H3B3Th MHOro

MepHbie B03M0)1(HOCTH 3H3TOMHH B peaJib

HOM MHpe co CBOHMH KJIHeHTaMH HJIH c no

MOlllhfO HH.llHBH.llYaJihHhIX 33HHTHH . 

4TeH1-1e Tena: 
npoAB"1Hyrb1i.1 ypoeeHb 

Puc. 9.55. Bu.a cnepe.au, Mo.aenb A TRHeTCR 3a pyKoi1 Ha3a.Q. 
3ro .asuJKeHue co3,aaer nuHuio HaTRJKeHuR 1.1epe3 nne1.1u 
u a6.QOMUHanbHbte TKaHu; OHO IJOflJKHO noBepHyrb TdJ 

(s .aa1-11-10M cnYl./ae sneso), coJ,aaTb pora1..11-110 0601-1x 6e.aep 
u cnoco6crsosarb He6onbwoi1 npo1-1a1..1uu ero npasou cronbt 
u cynuHa1..1uu nesou. 

3TH llBH)l(eHHH MO)l(HO HCnOJih30B3Th llJlH 

6hICTporo OTBern Ha sonpochl no ocaHKe/ 

CTPYKType. EcTh JIH owyweHHe, l!TO y Hero 

ecTh yKopo'-leHHOCTh B MhilllUax rpynH? KaK 

pacKpbIBaeTCH H ananTHpyeTCH K llBH)l(eHHIO 

TKaHh B nepenHeti 1.JaCTH ero TeJia? KaKoti 

3<l><t>eKT ll3HHOe llBH)l(eHHe OK33hIB3eTCH Ha 

ero 6enpa H cTonh1? 

B 1l3HHOM CJiyqae Mhl BH.llHM, KaK ero rpyll

Ha.SI KJieTKa THHeTCH nonepeK H BOKpyr BJieBO, 

c 60JihlllHM pacKphITHeM qepe3 a6.llOMHHaJih

Hhie Mhllllllhl. 3To KOHTpaCTHpyeT c Mo

neJibfO 6 (PHC. 9.56), KOTOpaH npH 11.BH)l(eHHH 

H3MHOro 60Jibllle 33.lleticrnyeT nO.llCTPOHKY 

TE>C H HH)l(Heti ll3CTH cnHHhI (npoHBJI.SIIO

IUHecH B HaKJIOHe T333). 

llJIH MoneJIH A Ha PHc. 9.55 MO)l(eT oKa3aThC.SI 

noJie3HhlM HCCJie.llOB3HHe <l>poHTaJihHhlX JlH-



<1Jacu111anbHb1t1 pen1113 ;:inf/ crpyKTypHoro 6anaHca 

P11c. 9.56. Ha 3TOM p11cyHKe 11306pa>KeHa noxo>KaR, 
HO He TO'IHaR KOnl'IR ,Q811>KeHl1R c P11c. 9.55. 8 3TOM Cfl'f'lae 
ronosa no-npe>KHeMy cMorp11r snepe,a, a He nosepHyra 
K pyKe. 3TO 'laCTO MO>KeT 8b/3blBaTb p,ononHl1Ten&HYIO 
norpe6HOCT& so spall(eH1111 no3BOHO'IHl1Ka 11 np11secr11 
K 113MeHeH/lllO nepsoro ,asu>KeH11R, noKa3aHHoro s&1we. 

Hl1H PyKM, s oco6eHHOCT11 rpyllHbIX MhIUIU, 

Me)l(pe6epHbIX MblllIU 11 rpyllHOH KJieTKH. 

B ueJIOM, 113-3a HellOCTaTKa rrpOl1JIJIIOCTPl1PO

BaHHOH Jnech 11mpcpepeHu11au1111. Mb1 TaK)l(e 

MO)l(eM peUil1Tb 1130JI11pOBaTb Ta306enpeH

HblH cycTaB, eCJil1 HaM He06X01lMMO IIOJIY'-111Tb 

6oJibUie 11HcpopMau1111, xorn MbI ~e cM0Tpe

JI11 Ha TI>C 11 CTOIIbl B rrpellbJ1lYI.lll1X rnaeax. 

Co"1eTaH11e 1lJI11HHbIX llBIDKeHMH B uerr11 rro

Ka3bIBaeT 311ecb, KaK orpaH11"lemrn B HIDKHeti, 

a Terreph eUie 11 B eepxHeti "lacrnx TeJia crro

co6cTBYJOT B03Hl1KHOBeHl1IO OTHOCl1TeJibHOH 

rnrrepM0611JlbHOCTM cpenHeH t.IaCTl1 CIIMHbl. 

Lla)l(e rrp11 11CKJIIOt.IeHl111 rpyllHblX MbIWU 113 

llBIDKemrn (P11c. 9 .57) Mbl 8111lMM CXO)l(eCTb 

rraTTepHoB y nsyx MOlleJieti . CrrpasellJI11eocT11 

pan11 Mbl MO)l(eM 11 llOJDKHbl cpaBHl1BaTb l1X 

rrp11 BbIIIOJIHeHl111 OllHOro 11 Toro )l(e llBIDKe

HIUI , c roJIOBOH , HarrpaBJieHHOH '-leTKO errepen 

11/11JI11 noeepttyroti, Ho 311ecb cpaettett11e no-

Puc. 9.57. OnycKaH11e pyK11 BHl13 u orsep,eH11e noKTR Ha3ap, 
nepeMell(a/OT paCTR>KeH11e c rpy,aH&1x M&1w1..1 (Puc. 9.55) 
Ha nepep,H/0/0 3y6'iaryio M&IWl..IY /II 'laCT& Cnupan&Hou 
fl/llHl'IU. 

Jie3HO 1I.JIJI Toro, "IT06bI Ha"laTb CJIO)l(HblH 

rrpouecc M3yqemrn llBM)l(eHlrn ecero TeJia KaK 

rrocJienoeaTeJibHOCTM cKoop1111tt11posaHHbIX 

M rrportt03MpyeMbIX co6bITl1H. Ynep)l(attwe rna3 

cct>OKYC11pOBaHHbIMl1 t.ifaKO errepen, B TO epe

M51 KaK rpyllHM KJieTKa noeopat.iMBaeTCSI CHl1-

3y (P11c. 9 .56), MO)l(eT naTb 1lOIIOJIHl1TeJibHYJO 

MHcpopMaUMIO 0 peaKU1111 TKaHeH wew 11 IIJie"I 

Ha ttarrpaBJiettttoe «CH11Jy-eeepx» 1lBM)l(ett11e. 

B CJIYt.Iae Harnett M01leJI11 Ha P11c. 9.56 MbI BM

llMM, t.ITO eepXH11e pe6pa crrpaea rrosopat.iwea

IOTCSI BJieBO OT cpellHMX weHHbIX II03BOHKOB 11 

l1X rrpaBbIX rrorrepet.IHbIX OTPOCTKOB - 3TO yi<:a-

3bIBaeT Ha crroco6HocTb rrepellHMX JieCTHl1t.I

HbIX MhIWU K yllJI11HeH1110. Ilo3BOJil1B roJioee 

rrosepttyrbCSI (KaK Ha P11c. 9 .55 11 9.57), MhI 

y611paeM 3arrpoc Ha 1lBIDKeH11e OT sepXHMX TKa

Heti IIJiet.ia 11 we11, 11 3TO MO)l(eT I103BOJIMTb HaM 

IIOJIYt.Il1Tb 6oJiee t.ifaKyIO KapT11H)' Toro, t.ITO 

rrpOl1CX01ll1T IIOt.ITM B Ka)l(JlOH TKaHl1 HM)l(e C7. 

8bITSl)l(eH11e Ha3an 3a pyi<:oti (P11c. 9.58a) 11JI11 

JIOKTeM (P11c. 9 .586) 11 11CIIOJib30BaH11e IIyJib-



nne'-101-1 pyKa 

B r 

Puc. 9.58. 5onbWaR '-/aCTb Hawero AB11>KeHl1R B «peanbHOiil >Kl13Hl1»,,, 6onbWl1HCTBO Hawux cnopT11BHb/X ABl1>KeH11iil - 3TO Afll1HHble 

LjenHble C06blTl1R, Tpe6yio~ue COBMeCTHOiil pa60Tbl Ljenoro PRAa TKaHeiil. Ha pucyHKax (a),,, (6) Mb/ B11A11M, '-/TO BeKTOp Cl1flbl AOfl>KeH 

npOXOAl1Tb BAOflb OTHOCl1TeflbHO noaepxHOCTHb/X TKaHeiil, HO TaM, rAe Mb/ B11A11M Al1C6anaHC B pacnpeAeneHl111 3TOiil Cl1flbl 

(TaKoiil, KaK onucaH Bb1we AflR MOAenu A), HaM MO>KeT noTpe6oaaTbCR uccneAOBaTb HU>Kene>Ka~ue noKanbHb1e TKaHu, 

KaK noKa3aHO Ha pucyHKax (B),,, (r), KOTOpble 06bl'IHO AeiilCTBYIOT B Ka'leCTBe cra611n113aTOpOB cycraBOB, KOTOpble OHl1 nepeceKa/OT. 



<JJac1..w1anbHb1l1 penvrJ .an>1 crpyKTypHoro 6anaHca 

CHpyiomero, 3JiaCTJ1lIHOro .UBIDKemrn BHyrph H 

Hap~ B KOHUe .UHana30Ha 3MeHCTByeT pa3-

JIJ1l·IHhie JIHHHH pacno1<.emrn B nepe.um1x TKa

HHX. npH nO.LI.HHTOH PYKe Mhl 6oJihWe HCTIOJih-

3yeM rpy.UHhie TKaHH, H JIHHHH nepe.uaqH CHJihl 

6oJiee BepTHKaJihHaH 6JIIDKe K <l>YHKUHOHaJih

HOH 11HHHH MaH:epca B cpaBHeHHH c .UBIDKe

HtteM JIOKTH Ha3a.u, KOTopoe 3a.ueH:cTByeT CnH

paJihHYJO JIHHHIO, KaK noKa3aHO Ha pHCYHKe. 

npttMeHeHHe MO.UeJIH TeHcerpHTH K HaWeH 

aHaTOMHH n03BOJIHeT HaM noHHTh, qTo Ka

)l()];Oe .Ll.BH)f(eHHe .LI.OJI)f(HO HMeTh OTfOJIOCOK 

B ocTaJihHOH qacTH TeJia. Macwrn6 3Toro 

OTrOJIOCKa MO)l(eT H3MeHHThC51 B 3aBHCHMO

CTH OT HMTIYJihCa, CKOpOCTH l1 CTpaTerHH, HC

TIOJih3yeMhIX B 3TOM .UBIDKeHHH, HO .UOJI)f(eH 

6bITh .UOBOJihHO npe.ucKa3yeMbIM, TIOCKOJihKY 

npOHCXO.UHT B npe.ueJiax ecTeCTBeHHhIX or

paH11qeHHH HaweH: aHaTOMHH. Mhr MO)f(eM 

YBH.UeTh, qTo o6a .UBH)f(eHmI, TIOKa3aHHhie Ha 

Pttc. 9.58, Tpe6y10T JionarnqHo-rpy.uHoH: (ne

pe.umrn 3y6qarnH MhlWUa, CM. BhIWe B 3TOH 

rnase), rpy.uo-Ta30BOH (KOHTpIIaTepaJihHhie 

KOChie MhIWUhl, CM. fJiaBy 7) H Ta306e.upeH

HOH M06HJihHOCTH (CM. fJiaBy 6). 

Mhl MO)f(eM paccMoTpeTh .ueTaJIH TeHcerpttTH 

Ha .upyroM ypoBHe - o6a .UBH)f(eHHH Tpe6yIOT 

60JibWOro CKpyqttBaHHH B rpy.UHOH KJieTKe. 

3TO noTpe6yeT pacKphITOCTH Me)f(pe6ep

HhIX MhIWU (f JiaBa 7) H MHOropa3.UeJihHhlX 

MhIWU (fJiaBa 8), a TaK)f(e COOTBeTCTBYIOlllHX 

pe6epHo-nonepeqHhIX, pe6epHo-no3BOHoq

HhIX H <t>aceToqHhIX cycTaBOB TI03BOHOqHHKa 

(CM. fJiaBy 8). 

Ta3o6e.upeHHhIH cycrnB (fJiaBhl 5 H 6) l1 CTOTihl 

( f JI a Ba 4) TaK)l(e .UOJI)f(H hi 6y.uyT OTKJIHKHYTh

CH Ha pOTaUHIO. EcJIH Mhl XOTHM TIOJiyqHTh 

TeJIO, KOTOpoe pa6oTaeT cornacoBaHHO, OHO 

He .UOJI)f(HO orpaHHqHBaTbCH cnoco6HOCThlO 

CTOHTh pOBHO l1 «TIO JIHHHH», HO .UOJI)f(HO .UBH

raThCH KaK HHTerpttposaHHoe ueJioe, rne Ka

)l()];aH qacTh COOTBeTCTBYIOlllHM o6pa30M BHO

CHT CBOH BKJia.u B Tpe6yeMoe .UBIDKeHHe. 

HaM Heo6xo.u11Mo c6aJiaHcHposaTh 3anpoc 

Ha spameHHe B pa3rH6aHHl1 B BhIWeOTIHCaH-

Puc. 9. 59. c nOMOU(blO AOTRrMBaHUR Bnepe,a 14 narepanbHO 
Mb/ MO)l(eM nposepUTb cnoco6HOCTb KJ1"1eHTa K cru6aHUIO 
11 apaU(eHUIO. 8 AaHHOM cny4ae o6e Hawu Mo,aenu 
nosopa4uBalOTCR sneso c pa3Hoiir creneHblO crn6aHuR anepe,a. 

HhIX .UBH)f(eHHHX c oueHKOH/ynpa)l(HeHHH

MH Ha crn6aHtte 11 spameHHe (cM. Pttc. 9.59 
H 9.60). 3To .UBH)f(eHHe noKa3hIBaeT, KaK 

CB513aHhl TIJieqo l1 Ta3o6e.upeHHhIH cyCTaB; 



P/llc. 9.60. a) 3a,aHRR <PyHKLl/llOHanbHaR fl111H/llR - or npasoiit 
wupoYaiitweiit MbtWLlbt cn/llHbt 111 rpy.aonoRcHw1Hoiit cpacL1111111 
K nesoiit 6onbwoiit Rrot1111YHOiit MbtWLle 111, .aanee, K nesoiit 
wupoKoiit narepanbHOiit MbtWLle 6e.apa. 6) npasaR no.aocrHaR 
MbtWL1a, npasbte poM6os111t1Hbte MbtWLlbt, npasbte sHyrpeHH111e 
Me>Kpe6epHbte MbtWLlbt, nesbte sHewH111e Me>Kpe6epHbte 
111 nesbte MHoropa3.aenbHbte MbtWLlbt, nesaR rpywes/llt1HaR 
Mb/Wl..ja (HaCKOflbKO 3TO MO>KHO ysu.aerb). 

nneYo 11 pyKa 

orpamt'-leHHe B O.UHOM MO)f(eT YCHJIHTb '-lpe3-

MepHoe .UBH)f(eHHe s.upyroM, B oco6eHHOCTH, 

Kor.ua Tpe6oBaHmI K HeMy yseJIH'-IHBalOTCSI 

3a C'-leT HHepUHH, KaK Toro Tpe6yIOT MHOrne 

BH.IlhI cnoprn. 

C11e.uyeT rrposepHTh He TOJihKO 0611acTH ttaH-

6011bwero .UBIDKeHHSI, HO H Ka)f(.IlblH cerMeHT 

Me)f(.Ily cpHKCHpOBaHHOH H IlO.UBIDKHOH '-13-

CTSIMH TeJia (B .uaHHOM c11yqae, Me)f(.Ily CTO

naMH H npasoH: PYKOH COOTBeTCTBeHHO) . 

TaKHM o6pa3oM, TepaneBTY H~Ha onpe.ue-

11eHHasi: TepMHHOJIOfHSI, '-IT06bI nOHHM3Tb 

peaKUHH CTOilbl (fJiaBa 4), KOJietteH: (fJia

Ba 5), Ta3o6e.upeHHoro cycrnsa (f 11asa 6) H 

.uanee 0611aCTH )f(HBOTa H rpy.UHOH KJieTKH 

(fJiaBa 7), n03BOHO'-IHHKa (fJiaBa 8) H caMoro 

n11eqesoro nosi:ca (f11asa 9). 

B Ka'-leCTBe «3Kcnpecca» MYJihTHcycTaBHofi 

TKaHH B 3TOM .UBIDKeHHH BblCTyrraeT 3a.umrn 

<l>yHKUHOHaJibHasi: JlHHHSI MaH:epca (a), HO 

rrpH 3TOM TaK)f(e Tpe6yeTCSI IlO.UBH)f(HOCTb 

6011ee KOPOTKHX HIDKeJie)f(alllHX TKaHeH, 

noKa3aHHblX Ha PHCYHKe (6), - npaBbIX 

rro.uocTHOH, poM60BH.UHhIX H BHYTPeHHHX 

Me)f(pe6epHbIX MbllllU, JieBbIX BHelllHHX Me)f(

pe6epHbIX H MHOropa3.ueJihHblX MbllllU, Jie

BOH rpyweBH.UHOH MbllllUbl H .upyrnx «rJIY-

60KHX JiaTepanbHbIX BpawaTeJieH» (HeMHOro 

CKpbITbl Ha KapTHHKe). 

ITpttyqeHHe rna3 K KOMnJieKCHOMY BH.UeHHIO 

He TOJibKO .UHana30Ha, HO H Ka'-leCTBa .UBH)f(e

HHSI - rrpouecc He H3 JierKHX. YeJIOBe'-leCKOe 

.UBIDKeHHe, K C'-laCTblO, - HJIH, npH TaKOH 

nocTaHOBKe sonpoca, cKopee K CO)f(aJie

HHIO - secbMa CJIO)f(HOe. Mb1 nocTapanttcb, 

B paMKax, npe.unHCaHHbIX .uaHHOH KHHfOH, 

co6paTb .UOCTaTO'-IHO noJIHbIH Ha6op TeXHHK 

.IlJIH .uocTH)f(eHHSI cHa'-lana CTPYKTypHoro, 

a 3aTeM H cpyHKUHOHaJibHOro 6anattca qepe3 

MHOcpaCUHIO. 

Mb1 MO)f(eM JIHlllh no6y.uHTh sac 3KcnepH

MeHTHposaTb c H.UeSIMH H KOHuenUHSIMH, 

TeXHHKaMH H cnoco6aMH oueHKH, onH

caHHbIMH B TeKcTe. Ka)f(.IlbIH KJIHeHT 6y.ueT 

YHHKaJieH H 6y.ueT HMeTb CBOe co6CTBeHHOe 

-



ct>ac411anbHbttlt penl13 llfJR crpyKTypHoro 6anaHca 

nposrnJiem-1e CTpyKTYPbl, KOTOpoe HaKJia

.LlbIBaeTCSI Ha yH11KaJibHOCTb 11x Tpe6oBa

Hl1H K .LlBl1)f(eH11IO. npo6ytfTe, HaCTOJibKO, 

HaCKOJlbKO 3TO B03MO)l(H0, l1CCJie.LIOBaTb 

3TY 4y.LieCHylO, xorn 11 4aCTO .Lll1CKOMcPOPT

HYIO Teppl1TOpl110 Hel13BeCTHOro, 4T06bl 

pacKpbITb Te l1H.Lll1Bl1.LlYaJibHble naTTepHbl, 

c KOTOpb1Ml1 np11weJI KJil1eHT; TOJlbKO B 3TOM 

cJiyqae Jie4eH11e 6y.LieT HanpaBJieHHblM Ha 

Hl1X 11 .LlJISI Hl1X. 

HeK0Topb1e 06nacT11, no npwrnHe onacHo

CTl1 l1Jll1 aHaTOMl14eCKOH CJ10)1(H0CTl1, Mbl 

OCTaBl1Jll1 .LIJISI 6y.Liywero TOMa 113 TeXHl1K 

npO.LIBl1HYTOro ypoBHSI . .Llpyme MaHyaJib

Hbie MeTO.Llbl Jie4eHl1SI - .LlJISI cycTaBHbIX 

TKaHeH 4epe3 TpaCTOBbie TeXHl1Kl1 l1Jll1 pac

KPY4l1BaHl1SI .LIJISI KpaH11aJibHb1x l1Jil1 B11cue

paJibHbIX noJIOCTeH - 6e3yCJIOBHO, cornacy

IOTCSI c HaWl1Ml1, HO BbIXO.LlSIT 3a paMKl1 3TOH 

KHl1fl1. 

MeTO.Llbl o6yqeHl1SI .LIBl1)1(eH1110, OT tlom .LIO 

n11JiaTeca l1 cnopTl1BHblX TpeHl1POBOK, -

TaK)l(e 04eHb noJie3Hbl .LIJISI .LlOCTl1)f(eHl1SI 

cTpyKTypHoro 6anaHca 3a c4eT pa3Bl1Tl1SI 

HeHpOMbIWe4HOH Cl1Jlbl 11 KOOP.Lll1Hau1111 

(a TaK)l(e ¢>aCUl1aJibHOro paBHOBeCl1SI), l1 qa

CTO MOryT l1CnOJib30BaTbCSI B COBOKynHOCTl1 

c .LiaHHblM no.LIXO.LIOM . Mb1 Ha.LieeMcSI, 'ITO 

3Tl1 CTpaHl1Ubl 6bIJil1 .LlJlSI Bae noJie3HblMl1, 

HO Mbl xopowo noH11MaeM, 'ITO on11caHHb1e 

Ha Hl1X 11.Llel1 SIBJISllOTCSI Jil1Wb lJaCTblO 4eJIO

Be4eCKOro 6aJiaHca. 

MbI qacTo ynOMl1HaJil1 :JTO, HO CHOBa noBTO

p11M 3.LleCb: 4T06bl on11caTb TeXHl1Kl1, l1X He

o6XO.Lll1MO pa36l1Tb Ha 4aCTl1 11 noKa3aTb Jll1-

HeHHO. Ha npaKTl1Ke, Mbl Ha.LieeMCSI, •no Bbl 

CMO)l(eTe JierKO a.LianTl1pOBaTb l1X .LlJlSI CBOero 

TeJia l1 no.LI KOHKpeTHOro KJil1eHTa, .LlJlSI KO

TOporo noTpe6yeTCSI KaKaSI-Jil160 MO.Lll1cPl1-

Kaum1. npaKTl1Ka SIBJISieTCSI e.Lil1HCTBeHHblM 

sepHbIM cnoco6oM crna.LI11Tb ocTpb1e yrnbl 

l1 nOBblCl1Tb 3¢>Q>eKTl1BHOCTb l1CnOJib30Ba

Hl1.SI BaMl1 3TOro MeTO.Lia. 

Lf TeH11e Te11a no3BOJISieT BaM TOl!HO c11e

.LlOBaTb He no KH11re, a no TeJiy KJil1eHTa -

KOHelJHOro aBTOpl1TeTa - B nYTeWeCTBl1l1 

K noJIHOUeHHOH cPYHKUl10HaJibHOCTl1. ll.JISI 

Tex, KTO Jiyqwe YlJl1TCSI no Bl1.LleO, 60JibWl1H

CTBO 3Tl1X l1 .Lipymx TeXHl1K .LlOCTynHO y Hae 

Ha catlTe 11 B .Lipymx yqe6HbIX 3aBe.LieHl1SIX B 

06nacT11 MaHyaJibHOH TepanmL Haw11 3aHSI

Tl1SI, KOTOpbie Mbl npOBO.Lll1M no BCeMy M11py, 

06ecne411sa10T Ha11Jiyqw11tl .LIOCTyn K yBe

peHHOMy np11MeHeHl1IO 3Tl1X HaBbIKOB; 3Ta 

KHl1ra pa3pa60TaHa KaK «naMSITHaH 3anttcKa» 

.LlJlSI CTy.LieHTOB, HO Mbl TaK)l(e 3HaeM, Y.TO OHa 

MO)l(eT nOM04b HeKOTOpbIM JllOLlHM, KOTOpbie 

He MOfYT noceTl1Tb TaK11e 3aHSITl1SI. 

Ec1111 Bbl .LIOlll1TaJI11 .LIO :JTOH CTpaH11Ubl, 3Ha-

411T Bbl XOTl1Te OCB060.LI11Tb JIIO.LieH OT Jll1W

Hl1X yc11J111tl 11 6on11. Mbl )f(eJiaeM BaM y.Lial!11 

11 yMeHl1H B 3TOM .LlOCTOHHOM CTpeMJieHl1l1. 

A>t<euMc 3pA3 u ToMac Mauepc 



Jl vrttvrvr Atta TOMlifllecKvrx 
I1oe3,n;os 

11H.llJ1BMLCYa.JihHhie MMo<l>acu11a.rrhHhie Mep H

L(HaHhl MO)l(HO paccMaTpMBaTh KaK OL(HOMep

Hbie Jll1Hl1M HaT5I)((eHIDI , MllYlllMe OT OL(HOH 

TO'!KM rrpMKpellJleHIDI K apyrotl: M OT 0.LlHOfO 

KOHUa K LlPYTOMJ'. 11x MO)l(HO paccMaTpHBaTb 

KaK LlBJ'MepHhie <PacUMa.JihHbie ITJIOCKOCTM, 

oxsaThrnaIOume 6oJihll1Me o6JiaCTM rrosepx

HOCTHhIX <Pacu11tl: . 11JIM MX MO)((HO paccMa

TpMBaTh KaK TpeXMepHhIH tta6op 113 Mhlllll( 

11 COe.LlHHMTeJibHhIX TKaHetl: , KOTOpbre , B3H

Tbie BMeCTe, COCTaBJIHIOT Bech o6neM MhI

we'!HO-CKeJieTHOH CMCTeMbl. 

KpaTK1t1VI o63op Jl111H111VI 

IlOMHH 06 3TMX rrpaBHJiax, Mhl MO)((eM rro

CTPOMTh D:BeHa)lUaTb <Pacu11a.rrbHhIX MepHLll1-

aHOB, o6bI'!HO l1CI10Jlh3yeMbIX B IT03e 11 )lBH

)((eHMM '!eJIOBeKa: 

• IlosepXHOCTHa51 <l>poHTa.JlbHaH JI11HIDI 

• I1osepXHOCTHa51 3aD:HH51 JlMHIDI 

• JlaTepa.JibHa51 JlMHIDI 

• Crr11pa.rrhHa5I JI11HIDI 

• J111Hl1M PYKM ( 4) 
• <l>yttKUHOHa.JlbHbie JlMHMM (3 - rrepeLl,HAA, 

3aD:HH51 M HITCHJiaTepa.JibHaH) 

• f ey611HHa51 <I>poHTa.JihHa51 JlMHIDI 

IlepBbie TpH Jil1Hl111 Ha3bIBalOTCH «Kapn11-

Ha.JlhHhIMl1» JIHHIDIMH, TaK KaK OHM rrpoxo

)l51T 6oJiee MJil1 Mettee rrpHMO BBepx 11 BHl13 no 

TeJIY B '!eTbipex KapLC11Ha.JlhHhIX HarrpaBJieHH

HX - crrepen11, c3an11, cJiesa 11 crrpasa. 



4Jacl.j1-1anbHbtt1 pen1-13 ;::inR crpyKrypHoro 6anaHca 

noeepXHOCTHaSI <l>pOHTanbHaSI nPAHP.1SI 

nosepXHOCTHa51 <f>pOHTaJibHa51 JlttHIDI (n<f>JI) 

npOXO.UHT CJieBa H cnpasa OT cpe.uttHHOH JIH

HHH, B.UOJib nepe.uHeH lJaCTH Tena, OT Bepx

HeH 'IaCTH CTOn .uo Y:epena, BKJIIOlJaH MbIW

Ubl H CBH3aHHbie <t>acutttt nepe.uHeH Y:aCTH 

roJieHH, KBa.UpttuencbI, npHMYIO MbIWUY 

)l(HBOTa, rpy.UHHHYIO <t>acuttlO H rpy.UttHO

KJIIOY:HY:HO-COCUeBtt.UHYIO MbIWUy, BBepx 

.uo cyXO)l(HJlbHOro WJieMa qepena. c TOY:KH 

3peHHH MbIWU H CHJI Harn)l(eHttH, n<f>JI .ue

JIHTCH Ha .use Y:aCTH - OT naJibUeB HOr .uo 

Ta3a H OT Ta3a .uo roJIOBbl, <l>YHKUHOHttpy

IOll.l,HX KaK O.UHO uenoe nptt pa30fHYTOM 

6e.upe, KaK, HanpHMep, B noJIO)l(eHHH CTOH 

(cM. Pttc. I). 

B n<I>JI npeo6na.ua10T 6bICTPO COKpama10-

ll.l,tteCH MbIWeY:Hbie sonoKHa. B .UBH)l(emrn 

n<f>JI OTBe'IaeT 3a crn6aHtte TYJIOBttll.l,a H 6e

.uep, pa3rn6aHtte KOJieHeH tt TbIJibHoe crn6a

Htte CTOnbI. B nOJIO)l(eHJrn CTOH fi<l>JI crn6aeT 

Htt)l(HIOIO lJaCTb wett, HO pa3rtt6aeT Bepx

HIOIO. noCTypaJibHO n <f>Jl TaK)l(e nOJJ.llep)l(tt

BaeT pa3rtt6aHtte KOJieHa tt roneHocTonHoro 

cycTaBa, 3all.l,ttll.l,aeT MHrKHe TKaHH 6pl01IIHOH 

noJIOCTH H o6ecnelJttBaeT 3JiaCTH'IHYIO no.u

.uep)l(KY Tex Y:aCTeH CKeJieTa, KOTOpbie npo

CTHpalOTCH Bnepe.u OTHOCttTeJibHO JIHHHH 

rpaBHTaUHH - JI06KOBbIX KOCTeH, rpy.UHOH 

KJieTKH H JIHUa. 11, KOHeY:HO )Ke, 3TO o6ecne

Y:ttBaeT 6aJiaHC HaTH)l(eHHH nosepXHOCTHOH 

3a.uHeH JlHHHH. 

TttnHY:HYIO peaKUttlO 11enoseKa Ha woK HJitt 

aTaKY, peaKUHIO ttcnyra MO)l(HO paccMaTpH

BaTb KaK yKopoY:eHtte n<I>JI. XpoHHlJeCKOe 

COKpameHHe 3TOH JIHHHH, TttnttlJHOe nocne 

TpaBMbl, HanpttMep, C03.UaeT MHO)l(eCTBO no

CTypaJibHbIX 6oJieBbIX naTTepHOB, BbITHrttBaH 

nepe.UHIOIO Y:aCTb BHH3, orpaHHY:ttBaH .UbIXa

HHe H HanpHraH cnHHy. 

Pi-1c. 1. noaepxHOCTHaR <PpoHranbHaR fl"1H"1R (n<Pfl). 



noeepXHOCTHaH 3aAHHH n111HlllH 

OosepXHOCTHaH 3a.UHSHI Jhrn1rn (0311) npo

XO,U11T OT Hl-DKHeti qacn1 na.TihUeB HOr BOKpyr 

nHTK11 11 ssepx no 3a.uHeti qacT11 TeJia, nepe

ceKaH fOJIOBY 11 3aKaHY:l1BaHCb Ha nepe.uHeti 

Y:aCTl1 Ha.u6pOBHOH .uyrn. 001106HO 0<1>11, 

OHa TaJOKe COCTOl1T 113 .usyx yqaCTKOB, OT 

na.TihUeB Hor .uo KOJieH 11 OT KOJieH .uo fOJIO

Bbl , KOTOpbie cPYHKUl10Hl1PYIOT KaK e.u11Hoe 

ueJioe np11 pa3orHyThIX KOJieHHX. Otta BKJIIO

Y:aeT no.uourneHHbie TKaH11, Tpexrnasy10 

MbIWUY roJieHl1, xaMCTp11Hfl1 11 KpeCTUO

Bo-6yropHylO CBH3KY, MbIWlly, BbinpHMJIH

IOIUYIO no3BOHOY:Hl1K, 11 3n11KpaH11a.TibHY10 

<Pacu1110. 

0311 B .UBIDKeHl111 OTBeY:aeT 3a pa3rn6aH11e 

n03BOHOY:Hl1Ka 11 6e.uep 11 3a crn6aH11e KOJieH 

11 roJieHOCTOna. n311 np11nO.UHl1MaeT rna-

3a MJia.uettua HJ nepattY:Horo 3M6p110Jior11-

4ecKoro cr116aHHH, nocTeneHHO no.uHttMaH 

Teno B noJimKeH11e CTOH (cM. P11c. 2). 

IloCTypaJibHO 11311 y.uep)l(HBaeT TeJIO B nOJIO

)l(eHHl1 CTOH, OXBaTbIBaH cepMIO nepBMY:HblX 

H BTOpMY:HbIX H3fH60B CKeJieTa (BKJIIOY:aH Y:e

pen 11 nHTKY 113 cnMCKa nepBMY:HbIX H3fH60B 

11 KOJieHO 11 apKY CTOnhI 113 cepMM BTOpMY:

HbIX 113rH60B). 3To C03.Uafa 6oJiee ITJIOTHYIO 

Jil1H11IO, 'leM n<l>ll, C Cl1JlbHblMH nOJIOCaMH 

B Horax H no3BOHOY:HHKe 11 npeo6Jia.LlaHMeM 

Me.llJieHHO-COKpamalOIUHXCH BOJIOKOH B Mbl

we'IHOH qaCTH. 

Puc. 2. noaepxHocrHaR 3aAHRR fluHUR (n3n). 



<Daet4vianbHb1i1 penvi3 ,ll,nfl crpyKTypHoro 6anaHca 

naTepallbHaH 11"1H"1S1 

JlaTepaJibHa.SI J111mu1 (JIJI) npoxo.u11T no Ka

.>KLJ.OH CTOpOHe TeJla OT JlaTepaJibHblX 11 Me

.U11aJibHblX cpe.u11HHblX TO'-leK CTOnbI BOKpyr 

JJO.UbDKKl1 MaJI06epuoBOH KOCTl1 BBepx no Jla

TepaJibHOH CTOpOHe HOfl1 11 6e.upa , npoxo.u.SI 

B.UOJlb TYJJOBl1ll.{a B 811.Ue nepenJ1eTeHl1.SI, KO

TOpoe npo.uoJDKaeTC.SI .uo cocues11.uttoro oT

pocTKa Yepena (cM. P11c . 3). 

B .UBH)f(ett1111 JIJI c03.uaeT JlaTepaJibttoe crn-

6att11e no3BOHO'-IHl1Ka, OTBe.uett11e 6e.upa 

11 3Bepc1110 CTOnbI, a TaK)f(e .ueHCTByeT KaK 

peryJ111pyeMblH «TOpM03» llJl.SI JlaTepaJibHOfO 

11 p0Tam1ottttoro .us11)f(ett11.SI TyJ1os11wa. 

c noCTypaJibHOH TO'-IKl1 3peHl1.SI JIJI pa6orneT 

no.uo6tto TpocaM, y.uep)f(11Ba10w11M naJiaT

KY, 6aJiaHc11py.S1 JleBylO 11 npaBylO CTOpOHbl 

TeJla. np11 .UBJ1)f(eHl111 '-leJlOBeKa JIJI 60J1bWe 

c.uep)f(11BaeT .us11)f(ett11e, YeM co3.uaeT ero, tta

npaBJl.SI.SI crn6att11e-pa3m6att11e, xapaKTep11-

3y10w11e Hawe noJ10)f(ett11e B 0Kp~a10weM 

MHpe, orpaHH'-IHBa.SI .UBJ1)f(eHHe 113 CTOpOHbl 

B CTOpotty, KOTOpoe, B npOTl1BHOM CJlyqae, 

6blJ10 6bJ CJ111WKOM 3HepreT11'-1eCK11 3aTpaT

HblM. 

Pfllc. 3. narepanbHaR flfllH/llR (nn). 



CnHpaJibHaH JlHHHH (CJl) npoxo.uHT '-lepe3 

TPH Kap.uHHaJibHbIX JIHHHH, o6BHBaHcb ao

Kpyr TYJIOBHU.{a cnHpariblO, .upyraH nernH KO

TOpoti Hllh BOKpyr HOr, OT 6e.upa llO apKH H 

o6paTHO. Otta coe.u11ttHeT o.utty cTopotty '-le

pena '-lepe3 cpe.UHIOIO JIHHHIO cnHHbI c npo

THBonoJIO)f(HbIM nJie'-IOM H 3aTeM '-lepe3 ne

pe.UHIOIO Y.aCTb TYJIOBHUia c 6e.upoM, KOJiettoM 

H apKOH CTOnbl c TOH )Ke CTOPOHbl, B03Bpa

wa.SICb o6paTHO aaepx no Ja.uttetf '-laCTH TeJia 

llO fOJIOBbl. 

Pvtc. 4. CnvtpanbHaR flvtHvtR (Cn): (a) BvtA cnepe11vt; (6) BvtA C3aAvt. 

B llBH)l(eHHH CJl JanycKaeT H BbICTynaeT no

cpe.UHHKOM B pornuH11 TeJia. CJl BJa11Mo.uei1-

crnyeT c .upyrnMI1 Kap.UHHaJibHbIMI1 Jll1HI1HMI1 

BO MHO)l(ecrne cpyHKUHH. 

C noCTyparibHOtt TO'-IKM 3peH11H CJl o6opa

Y.HBaeT TYJIOB11we .uaotittoti cnHpariblO, no

MOraH nOllllep)l(I1BaTb llJIHHY n03BOHO'-IHHKa 

11 6aJiaHc ao acex nJIOCKocrnx. CJl coe.u11tt.sieT 

apKM CTOnbI c HanpaBJieHMeM .LlBI1)1(eHI1.SI KO

JieHa H noJIO)f(eHHeM Ta3a. CJl '-!acTo KOMneH

c11pyeT 6oJiee rny6oKHe apaweHHH B noJBO

HO'-IHHKe 11JII1 Ta3y. 

6 



CDaci_ivia!7bHbtt1 pe!7vt3 JJ.!1R crpyKTypHoro 6a!7aHca 

• CTosepXHOCTHaH <l>pOHTaJlbHaH Jh1Hl1H 

PyKH (CT<l>JIP) 

• nosepXHOCTHaH 3a.LlHHH JlHHHH PyKH 

(CT3J1P) 

• fJiy6HHHaH <l>pOHTaJlbHaH JlHHHH PyKH 

(f<l>JIP) 

• fJiy6HHHaH 3a.LlHHH JlHHHH PyKH (f3JIP) 

l.JeTbipe J1HHl1H PyK11 npoxonHT cnepenH 

11 C3a1111 OT OCH TYJ10B11IUa K KOtttmKaM nanb

ueB pyK. OH11 Ha3BaHbl TaK cornacHo 3aHH

MaeMbIM HMH IlJlOCKOCTHM B COCTaBe nJie'-la 

11 npwMepHo napanJieJihHhI '-leTh1peM JI11-

HHHM Hor. 3Tl1 J1HHl111 JierKO coe.LlHHHIOTCH 

c LlPYfHMl1 J111HHHMl1, B '-:laCTHOCTl1 c JlaTe

paJibHOH, <l>yHKUHOHaJihHOH, Cn11panbHOH 

H CTosepXHOCTHOH <l>pOHTaJlbHOH J111H11HMl1 

(cM . P11c. 5). 

B .LlBIDKeHHl1 J111H1111 PyK11 pacnoJiaraioT 

PYKY B Heo6xon11Moe .LlJlH perneHHH 3a.LlatIH 

noJIO)l(eHwe, npe)l(.Lle '-:leM MhI oueHHM 06-

crnHOBKY, nonetlcTsyeM 11JIH cpearnpyeM Ha 

oKp~aiowyio cpe.uy. JlHHHH PyK netlcrnyioT 

'-:lepe3 np11MepHo .lleCHTh ypoBHeH cycrnsos 

B pyKe, 1H06bi 00.LlO.LlBHHYTb npenMeTbl K HaM 

HJlH OTO.LlBHttyTb 11X, lJT06bI TOJlKHYTb, norn

HYTb, crn611JI113wposaTb Harne TeJio, npocTo 

OCTaTbCH B HenonBmKHOM COCTOHHl111, '-IT06bi 

paCCMOTpeTb '-ITO-TO 11Jil1 113MeHI1Tb noJy. 

J111HHH PyKH KOCBeHHO BJ111HIOT Ha ocaHKY. 

nOCKOJlbKY OHH He HBJlHIOTCH tJaCTblO CTPYK

TYPHOro CTOJ16a. OnHaKO, npl1Hl1MaH BO BHl1-

Pfllc. 5. L/erbtpe flfllH/11/11 PyK/11: (a) nosepxHOCTHaR tt>poHranbHaR flfllH/llR PyKfll; (6) /ily6fllHHaR tt>poHranbHaR flfllH/llR PyKfll; 
(8) nosepXHOCTHaR 3aAHRR flfllH/llR PyK/11; (r) rny6fllHHaR 3aAHRR flfllH/llR PyK/11. 



MaHHe sec n11e'-1 H pyK, HenpaBHJlhHOe no

JlO)l(eHHe n11e'-lesoro nosica s Heno11BH)l(HOM 

COCTOSIHHH HJlH B llBH)l(eHHH OKa)l(eT BJlH

SIHHe H Ha OCTaJlbHbie JlHHHH. 11 Hao6opoT, 

CTPYKTYPHOe CMellleHHe Kopnyca, B CBOIO 

04epe11h, BJlHSieT Ha 3<P<PeKTHBHOCTb pyK npH 

BbinOJlHeHHH OTlleJlbHbIX 3a11a'-I H MO)l(eT co-

3.llaTb npe11nocb1J1KH lI.JlSI TpaBM. 

HapS11I.y c npSIMbIM nepexo110M MepH.lI.HaHOB 

oT Ty11os11ma K '-leTb1peM yrnaM pyK cywecrny

eT MHO)l(eCTBO «nepeXOllHblX» MbllllU, coe11H

HSllOlUHX 3TH JlHHHH llpyr c llPYfOM, C03llaBaSI 

llOnOJIHHTeJihHYIO nollllep)l(I(}' H crn6H11h

HOCTh lI.J1SI 4pe3MepHOM M06HJlbHOCTH, KOTO

pott 0611ana10T pyKH B cpasHeHHH c HOraMH. 

<l>yHKU.P.10HanbHble .nP.1HP.1P.1 

• <l>pOHTaJlbHaSI <l>yHKUHOHaJlbHaSI J1HHl1SI 

(<l><l>JI) 

• 3allHSISI <l>yHKUHOHaJlbHaSI J111Hl1SI (3<l>JI) 

• 11ncmrnTep311bHaSI <l>yHKUHOHaJlbHaSI JlH

HHH (J1<l>Jl) 

flepe.llHSISI H 3a1I.HSISI <l>yHKUHOHaJlbHbie JlH

HHH coe.llHHSllOT KOHTpJlaTepaJlbHble nosica 

nepenHett H Ja11Hei1 '-laCTett TeJla, npOXOllSI OT 

n11e'-1eBOM KOCTH c 0.llHOM CTOpOHbl K npOTH

BOnOJIO)l(HOM 6e11peHHOM KOCTl1, 11 Hao6opoT 

(cM. P11c. 6). 11ncHJlaTep311bHaSI <l>yHKUHO

H3JlhHasi J111Hl1SI coe1111HS1eT nJie'-leBylO KOCTb 

c BHYTpeHHeM CTOpOHOM KOJieHa c TOM )Ke 

CTOpOHbl. 

<l>yHKU110H3JlbHbie JlHHHH 3a11eHCTBYIOTCSI 

B 6eC'-IHCJieHHOM MHO)l(eCTBe KOHTpJiaTe

p311bHbIX 118H)l(eHl1H: OT XOllb6bI 110 CaMblX 

3KCTpeM3JlbHbIX BH.llOB cnopTa . OH11 .neM:

crnyIOT, '-IT06b1 BbITSirnBaTb pbI'-larw pyK 

K npoTHBOilOJIO)l(HOM Hore, KaK, HanpHMep, 

BO speMSI rpe6JIH Ha KaSIKaX HJlH npH 6e'H

c60J1bHOM 6pocKe. no1106HO CnHpaJlbHOH 

J1HHHl1, <l>yHKUl10H3JlbHbie Jll1HHH - 811H

TOBbie, 11, TaKHM o6pa30M, IlOMOralOT C03lla

BaTb Cl1JlbHOe BpawaTeJibHOe llBl1)1(eH11e. 11x 

nocTypaJlbHaSI cPYHKUHSI Ml1HHM3JlbHa. 

W11po4aa;;waR 
MblWl.la cnl1Hbl 

BHYTpeHHRR KocaR ---+-.....__- ' 
MblWl.la 

nopTHR>KHaR ---~+-----11 

MblWl.la 

B 

P111c. 6. <1>yHKL.llllOHanbHb1e fl111H111111: (a) <l>poHranbHaR <l>yHKL.jlllOHanbHaR fl111H111R; (6) 3aAHRR <l>yHKL.llllOHanbHaR fl111H111R; 
(a) l!fnc111narepanbHaR <l>yHKL.llllOHanbHaR fl111H111R. 

Qi§+ 



<lJacu.vta!1bHbtiit penvt3 .£VJR crpyKTypHom 6anaHca 

r11y611tHHaR <l>pOHTallbHaR J11!1Hll1R 

f11y6HHHaH <l>pOHTa.TlbHaH JlHHHH (f<l>JI) 

06pa3yeT CJIO)l(HbIH ueHTpa.TlbHbIH CTep

)l(eHb OT BHyTpeHHHX apoK CTOn, BBepx no 

BHyTpeHHeH 'l3CTH Hor, B T33 H BBepx none

pe.rrnei1 'l3CTH no3BOHO'IHHKa K HH3Y 'lepe

na H 'leJIIOCTH. 3Ta «UeHTpa.TlbH3H» JlHHHH 

pacnOJIO)l(eHa Me)l([(y <l>poHTa.TlbHOH H 3a11-

Hei1 JlHHHHMH B carHTTa.TlbHOH nJlOCKOCTH, 

Me)l([(y llBYMH JlaTepaJibHbIMH JlHHHHMH BO 

cPPOHTa.TlbHOH nJIOCKOCTH H o6epHyTa no 

OKPY)l(HOCTH CnHpa.TibHOH H <l>yHKUHO

HaJibHOH JlHHHHMH. 3rn JlHHHH BKJllO'laeT 

MHO)l(eCTBO 6011ee CKpbITbIX Mbllllll HallleH 

aHaTOMHH H, H3-3a csoero BHyTpeHHero no

JlO)l(eHHH 06Jia11aeT caMOH 60J1bllIOH H3 Bcex 

JIHHHH QJ3CUHa.TlbHOH nJIOTHOCTblO (CM. 

PHC. 7). 

CTPYKTYPHO 3Ta JIHHIDI HMeeT Tectty10 CBH3h 

c apKaMH, Ta306e11peHHbIM cycTaBOM, no11-

11ep)l(KOH noHCHHUbl H 63JlaHCOM llleH. <l>yttK

UHOHa.TlbHO OHa coe11HHHeT .LlbIXaHHe ( onpe-

11eJU1eMOe .LlHaQJparMOH) c PHTMOM XO.Llb6bI 

(opraHH3yeMbIM nOHCHH'IHOH MblllIUeH). 

B TYJlOBHIUe r<I>JI TeCHO CBH33Ha c sereTa

THBHbIMH raHrnHHMH H, TaKHM o6pa30M, 

YHHKa.TlbHbIM o6pa30M Ylf3CTByeT B CHMna

TH'leCKOM-napaCHMnaTH'leCKOM 6aJiaHce 

Me)l([(y H3llIHM HeHpOMOTOpHblM <~lllaCCH» 

H 11peBHHMH opraHaMH KJleTOllHOH no.Llllep

)l(KH B BeHTpa.TlbHOH 0611aCTH. 

Ba)l(HOCTb r<I>JI 1lJUI nOJlO)l(eHIDI TeJla, .LlBH

)l(eHml 11 ocaHKH TPYllHO nepeoueHHTh. 

fipOCTpaHCTBeHHOe nOHHM3HHe f<l>JI Heo6-

XO.LlHMO 1lJUI ycnellIHOro npHMeHeHHH npa

KTWieCKH JII060ro MeTO.Lla MaHyaJibHOH HJIH 

.LlBHraTeJlbHOH TepanHH. fiOCKOJibKY MHOrne 

113 QJyttKUHH f<l>JI HBJUllOTCH pe3epBHbIMH llJlH 

nosepXHOCTHblX JIHHHH, .LlHCQJyttKUIDI BttyrpH 

f<l>JI nOH3'laJIY e11Ba 3aMeTH3, HO H3pYllleHIDI 

B Hett nocTeneHHO npttBO.LlHT K 6011ee cepbe3-

HbIM npo611eMaM. BoccTaHOBJieHtte npaBHJib

Horo cPYHKllHOHHpOB3HHH f<I>JI' 6e3yCJ10B

HO, HBJIHeTCH JIYlfllleH npeBeHTHBHOH Mepoi1 

CTPYKTYPHOH 1111s11raTeJlbHOH Tepan1111. 

Puc. 7. rny611HHdR <PpOHTdflbHdR fll1Hl1R: (a) Bl1A cnepeA11: (6) B11A C3dA11 . .. 



TI poT11sorroKa3aHl151 
TexHHKYI 11 1111e11, on11caHHb1e B 3TOM TeKc

Te, 6e3onaCHbl LUUI 60JihrnHHCTBa KJIHeHTOB, 

eCJil1 np11Mem110TCH MaHyaJihHbIM TepaneB

TOM c rny6oKHM nott11Matt11eM TeJia. Kotte'-I

HO, cywecTBYIOT ycJIOBHH, npH KOTOpblX 11aH

Hbie TeXH11Kl1 npHMeHHTb He CTOHT, lifJIH HX 

CJie11yeT MOLIHcP11UHPOBaTb B COOTBeTCTBHH 

c noTpe6HOCTHMH KJIHeHTa. 

Ba)l(HO nott11MaTb, KaKoe BJil1HHHe oKa3bI

BaeT Barne np11KOCHOBeH11e Ha KJil1eHTa. 

Otto MO)l(eT 6bITh MexaHH'-IeCKHM , <t>113110-

Jior11'-IeCKl1M, nCl1XOJIOfl1'-IeCKl1M 11Jll11IyxOB

HbIM 11 6y11eT pa3Jil1'-IaTbCH B 3aBl1Cl1MOCTl1 

OT CT l1JIH Barnett npaKTHKl1 11 KOHCTl1TYUl111 

10rnettTa. Y.eM rny6)1(e Barn11 3Hatt11.si: o naTo

Jior11.si:x 11 6110Jior11'-IeCKl1X 11 nCl1XOJIOfH'-Ie

CKl1X 3cpcpeKTaX OT TeXHl1K cpacu11aJibHOfO 

peJI11Ja, TeM JIYl.Jrne Bbl CMO)l(eTe a11anT11po

saTb 3Tl1 TeXHl1K11 COOTBeTCTBylOrnHM o6-

pa30M. 

311paBbitl: CMblCJI 6y11eT HanpaBJIHTb Bae 

cpe1111 60JibrnHHCTBa JIOKaJibHblX npOT11BO

noKa3aHHi1: 11 noMO)l(eT npHHHTh perneHHe 

0 Heo6X01111MOCTl1 o6ottTH Ty 11JIH HHYIO 06-

JiaCTb. 0ope3bl, paHbl, nepeJIOMbl KOCTett, 

yrn116b1, KO)l(Hble BbICbinaHHH 11JIH noTpe

CKaBrna.si:c.si: 3K3eMa MoryT He OT03B3TbCH 

noJIO)l(HTeJibHO Ha CHJIOBYIO pa6oTy. Bcer-

11a 6y11eT noJie3HbIM pa60TaTb c OCTaJibHblM 

TeJIOM B CTOpOHe OT 3THX o6JiacTett, '-IT0-

6bi yMeHbrnHTb KaKHe-JIH6o KOMneHCaUHH 

11 orpaHH'-IeHHH B o6JiaCTH 6oJIH. BaM MO

)l(eT noTpe6osaTbCH o6paTHTb 60Jibrne BHH 

M3Hl1H Ha noJIO)l(eH11e 11 CTPYKTYPHYIO no11-

11ep)l(KY sarnero KJIHeHrn so speMH Barnett 

pa60Tbl. 

-



<JJacu,111a!1bHbtiit pen1113 .D/lfl crpyKTypHoro 6anaHca 

H.ueSI o TOM, lff06b1 npe.uocrns11Tb cn11coK 

YCJ10Bl1H, np11 KOTOpbIX He06XO.U11MO a.uan

Tl1POBaTb 11J111 nponyCTl1Tb JleY:eH11e, B He

KOTOpOM CMbICJle noJie3Ha, HO B KOHeY:HOM 

CY:eTe 11MeeT orpaH11Y:eHl15I, TeM 6onee Y:TO 

3TOT cn11COK 6y.ueT OTJ111Y:aTbCSI .llJ151 pa3J111Y:

HbIX npaKT11KOB c pa3J111Y:HbIM OnbITOM. l..J:To 

MO)l(eT SIBJlSITbCH npe.uocTepe)((eH11eM .llJlH 

O.UHOfO TepaneBTa, MO)((eT OKa3aTbCH npo

Tl1BOOOKa3aH11eM .UJlH .upyroro 11, B03MO)((H0, 

6y.ueT no.ucKa3KOH 0 TOM , KaK pa6oTy MO)((HO 

BbinOJ1Hl1Tb, - .UJlH TpeTbero. 

Kor.ua CTOl1T BbinOJlHHTb pa6oTy - y:awe 

scero 3as11c11T OT rny611HbI 11 xapaKTepa sa

wero npe.ubmywero yy:e6ttoro onbITa. Ecn11, 

Hanp11Mep, Bbl 3HaKOMbl co cnOH.lll1JlOJ111CTe-

30M, TO co.uep)l(aw11ecH B 3TOH KHl1re 11.ue11 

MOfYT 6b1Tb noJie3HblM o6pa30M a.uanT11po

BaHbl MH no.u.uep)((Kl1 KJI11ettrn . Ecn11 Bbl 6e

)((11Te 3a Me.U11U11HCKl1M CJlOBapeM 11 He 11Mee

Te Y:eTKOfO npe.ucTaBJleHl1H 0 TOM, KaKaH np11 

3TOM 3a.uei1CTBOBaHa attaTOMl1H, Tor.ua, Bepo

HTHO, nyy:we nepe.uaTb 3Toro KJI11eHTa .upyro

MY npaKTl1KY. 

c yy:eTOM 3Tl1X OfOBOpOK Mbl peWl1J111 BKJ1IO

Y:l1Tb HeKOTOpbie noJie3Hble peKOMeH.uau1111 

no npOTl1BOOOKa3aHl1HM, c 6naro.uapHOCTblO 

K .LloKTopy llinHtiny 3a pa3pewett11e a.uan

T11posaTb ero pa6oTy, c npe.uocTepe)((ett11eM, 

Y:TO Bbl OCTaHeTeCb B paMKax Baw11x npo<t>ec

Cl10HaJlbHbIX 3HaH11i1 . Ecn11 B KaKoH-TO Mo

MeHT Bbl 6y.ueTe COMHeBaTbCH 0 B03MO)((HblX 

nocne.UCTBl1HX .uaHHOfO CTl1J151 JleY:eHl1H .llJlH 

sawero KJI11eHTa, nonpoc11Te coseTa y onbIT

Horo Konner11 11n11 y spay:a KJI11eHTa. B ttaw11 

.UH11 cywecTByeT MHO)((eCTBO 11HTeptteT-<t>o

PYMOB 11 0Hnatltt-11cToY:H11KoB, KOTOpb1e TaK

)((e MoryT nocJ1~11Tb noJie3HbIM11 11CTOY:Hl1-

KaMl1 11HcPOpMaUl111. 

Pa6orn no 113MeHett1110 CTPYKTYPbl nocpe.ucT

BOM <t>acu1111 MO)((eT noTpe6oBaTb 3HaY:11TeJlb

HOH 3Heprn11 OT KJI11ettrn . Onpe.ueneHHbie 

YCJ10Bl1SI MOfYT orpaHl1Y:l1BaTb cnoco6HOCTb 

KJ111eHTa BOCnp11H11MaTb JleY:e6HblH 3cPcPeKT, 

no3TOMY 6y.UbTe OCTOPO)((Hbl c JllO.UbMl1, 11Me

IOWl1M11 TaKl1e npo6JleMbl , KaK ct>116pOMl1-

aJifl1H, c11tt.upoM xpott11Y:ecKoi1 ycTaJIOCTl1 

11 .u11arH03bl 11J111 C11MnTOMbl Tl1na B11pyca 

3nwTei1tta-Eappa. Pa6orn MO)((eT np11He

cT11 nOJlb3Y, B oco6eHHOCTl1 c TOY:Kl1 3peHl1H 

peweHl1H .UbIXaTeJlbHblX npo6JieM, HO MO)((eT 

noTpe6oBaTbCH a.uanT11poBaTb ee K 6onee KO

pOTKOMY 11 6onee JlefKOMy 803.UeHCTBHIO. 

AttaJIOfHY:HbIM o6pa30M MO)((eT noTpe6o

BaTbCH a.uanT11posaTb no.uxo.u np11 pa6oTe 

c 6onee nO)((l1JlblMl1 KJ111eHTaMl1, B 3aBl1Cl1-

MOCTl1 OT ypoBHH 11X 3Hepr1111 11 3.UOPOBbH 

TKattetl. Ecn11 npo6neMa B ocTeonopo3e, 

TO Ha11nyy:wero CTPYKTypttoro 113MeHeHl1H 

MO)((HO .uo611TbCH np11 Me.uneHHOM npO.UB11-

)((eHl111, 003BOJ1HIOWeM 113MeHeHl1IO Mexa

Hl1Kl1 nepecTp011Tb Tpa6eKYJibl Ha HOBblH 

Jia.U B TeY:eH11e MeCHUeB, a He .UHeH 11 He.UeJib. 

J1106b1e 60JibWl1e 6bICTPbie nepeMeHbl 113-

MeHHT TOT nyTb, no KOTOpOMY Cl1Jlbl npoxo

.UHT Y:epe3 KOCTl1, 11 eCJ111 y Hl1X He 6bIJIO .uo

CTaTOY:HO BpeMeHH Ha nepecTpOHKY, KOCTl1 

3HaY:l1TeJlbHO OCJla6HyT. 

Jlio6yio noTeHUHaJlbHYIO CJia6oCTb KOCTeH 

(.u11arttOCTHPOBaHHYIO 11Jil1 npe.nnonarae

MYIO) TaK)((e CJie.nyeT np11Hl1M3Tb BO BHl1Ma

Hl1e npH np11MeHeHl1H TeXHl1K .uasneHHH . 

B 06JiacT11 pa6oTbI c TeJioM cyweCTsyeT MHO

)((eCTBO YCJ10Bl1H, KOTOpbie MO)((HO paccMa

Tp11BaTb KaK cneUl1aJ11133U1111 . Kn11H11Y:eCK11e 

npoHBJieHl1H, paHee BbICTynaBWHe KaK npo

Tl1BOnOKa3aHl1H, Tenepb MOfYT paccMaTpl1-

B3TbCH K JleY:eH11IO, eCJ111 npaKT11KYfOW11H 

spay: npOHHcPOPMl1pOBaH 0 B03MO)((HblX no

CJ1e.UCTBl1HX llJl5I OKp~alOW11X 06JiaCTeH. 

np11MepOM HBJIHeTCH pa6oTa C TeJIOM BO Bpe

MH 11n11 nocne neY:eH11H paKa. CetiY:ac cywe

CTByeT orpOMHOe KOJil1Y:eCTBO 11CTOY:Hl1KOB 

11 06yy:aiow11x CeM11HapoB, cPOKYCl1PYIOW11X

CH Ha Tex npo6JleMax, KOTOpbie CTOl1T np11-

HHTb BO BHl1M3Hl1e . 

HaJI11Y:11e paKa scer.ua ynoM11HaJIOCb KaK npo

T11BonoKa3aH11e, Y:T06bl 3aW11Tl1Tb TepaneBTa 

Ha TOT cnyy:ai1, ecn11 paK pacnpocTpaH11TcH 

11 TepaneBTa o6BHHHT B 3TOM 113-3a BJ111HHl1H 

Ha UHPKYJ1HUl110 KpOBl1 . .. 



AttariorwrnbIM o6pa30M, seer.rm cywecrno

sario npe110CTepe)f(emte OT pa6oTbI c 6epe

Mettttoi1 )f(eHW11HOH - 113-3a B03MO)f(HOro 

BblKl11lbIWa HJIH npe)f(lJ.eBpeMeHHblX po110B. 

B 06011x CJIY'.JaHX (11 Mbl Hl1 B KOeM CJI}'t.{ae He 

no11pa3yMeBaeM, '-!TO 6epeMeHHOCTb - 3TO 

3a60JieBatt11e) CJie11yeT .ueHCTBOBaTb c OCTO

PO)l(HOCTblO 11 yBa)l(eH11eM K TeJiy, HO pa3yM

HO npose11ettttaH pa6oTa c TeJioM MO)f(eT 

OKa3aTbC51 O'-leHb noJie3HOH LlJIH nOL1Llep)f(Kl1 

KJIHeHTa. 

Kotte'-IHO, nptt pa6oTe c 6epeMeHHOH (11JI11 

noTeHU11aribHO 6epeMeHHOH) )l(eHW11HOH 

CJie.uyeT H36eraTb rny6oKOH pa60Tbl B 6p10w

HOH 06JiaCTl1 . no Mepe pa3Bl1Tl1H 6epeMeH

HOCTH Te110 6y.ueT np0)1(11BaTb MHO)l(eCTBO 

no.uroTOBHTe11bHbIX, a TaK)l(e KOMnettcttpylO

lllHX 113MetteHl1H, KOTOpble TepaneBT MOr 6bI 

noMO'-lb 06Jier'-111Tb. 0.uHaKo pa6oTy c 6011ee 

.uo11rocpO'-IHblMH H3MeHeHl151Ml1 np11.ueTCH 

OT110)f(l1Tb Ha noc11epO.UOBOH nep110.u. 

.llpyrne 0611aCTH MOrYT 6bITb CBH3aHbl c He

Bp0110fH'-leCKMMl1 11 nc11XOJIOfl1'-1eCKl1Ml1 

yc110Bl15IMl1, KOTOpbie MOfYT 6bITb KaK npo

Tl1BOnoKa3aHl151Ml1, TaK 11 noKa3aHl1HMl1 

K 11e'-1eHl1IO - B 3aBl1Cl1MOCTl1 OT ypOBHH 3Ha

Hl151 Tepanesrn 111111 3KcnepT113bI B .upyrnx 06-

JiaCTHX. 

ApTepuocK.llepo3: 3TO yT011wett11e apTep11tl. 

Heo6xo.u11Mo co61110.uaTb ocTopo)f(HOCTb, 

noCK011bKY eMy 06bl'-IHO conyTCTBYIOT aTe

pocKJiepo3 11 BbICOKoe .uas11eH11e. H11Ka

KOH Te11eCHOH pa60Tbl Ha n03LlHl1X CTaLI1151X. 

no11Yt.f 11Te Me.U11Ul1HCKl1e pa3b51CHeHl151 LlJIH 

CBOeH pa60Tbl , ec1111 KJil1eHT np11tt11MaeT Jie

KapCTBa OT npo611eM c KpOB006pawett11eM. 

Acn11p11tt 11 .upyrne pa3)1(IDKa10w11e KpOBb 11e

Kapcrna (rnK11e KaK sapcpap11tt 111111 renap11tt) 

cywecTBeHHO nOBbIWalOT p11CK o6pa30BaHl151 

reMaTOM B TKaHHX. 

ATepocK.llepo3: 3TO ttaKon11ett11e 611HweK tta 

cTettKax apTep11i1 . Heo6xo.u11Mo 11e'-lett11e MH 

npe.UOTBpaweH1151 OTpbIBa TpOM6a (CM. «3M-

6011113M 111111 TpOM603» ) . 

npvtflO>KeHvte 2 

AyrouMMYffHb1e 3a6oJieeauuH: 11MMYH

ttaH CHCTeMa np0113BOLll1T aHTl1Te11a npOTl1B 

co6crneHHbIX TKattetf Te11a. He pa6orni1Te 

c OCTPO BOCnarieHHbIMl1 TKaHHMl1. 

A. BoJI-iauKa: 11MMYHHaH c11cTeMa aTa

KyeT coe.u11H11Tel1bHbie TKaHl1 B OCHOBHOM 

B 0611acT11 K0.)1(11, no'-leK, cycTaBoB, cep.uua. 

B ocTpb1e nep110.ub1 HB11HeTcH npoT11sonoKa-

3aH11eM. 

Ii. PeBMaTOHllHblH apTpHT: 11MMYHHaH Cl1-

CTeMa aTaKyeT cycTaBbl VI CB513aHHbie c H11MH 

Mblllillbl, cyxO)l(l11111H, CB513Kl1 11 KPOBHHble 

cocy.ubl. 5IB11HeTCH npoT11BonoKaJatt11eM Ha 

CTalll111 BOCnarieHl1H (np11Me'-1att11e : np11 

OCTeoapTp11Te rny6oKaH pa6orn c TeJIOM MO

)l(eT oKaJaTbCH 6011ee ycnewttotl). 

B. CK.llepo.aepMHH ( «orpy6euue KOJKH» ): 
npOHB11HeTC51 HaKOnJieH11eM K01111areHOBblX 

B0110KOH BOKpyr opraHOB ('-ITO MO)f(eT np11-

BeCTl1 K npo611eMaM c yCBOHeMOCTblO, Koma 

ttapOCTbl B03Hl1K3IOT BOKpyr TOHKOH Kl1W

K11) 11 B 11epMe KO)f(llf ttapHllY c yBel111f\·leH11eM 

)f(eCTKOCTl1 cyCTaBOB H oc11a611ettHeM MbIWU. 

51BJIH.eTCH. npOTl1BOnOKa3aH11eM B BOCTTaJIH

Te11bHbIH nep110.u. 

r. Aff KHJI03Hpy101UHH CDOH.ll,HJIOapTpHT 
(6oJie3Hb liexTepeea): socnariettHe TKattetf 

BOKpyr n03BOHO'-IHl1Ka Bbl3bJBaeT JaTBep.ue

Hl1e coe.u11tt11Te11bttb1x TKattetl KpecTua 11 no-

3BOHO'-IHl1Ka. He pa6orni1Te c 06JiacrnM11 

60Jil1 11 BOCTTarieHl1H. B OCTpblH nep110.u. 

liHDOJIHpHoe paccTpOHCTBO ( MaHHaKaJib
HaH .aenpeCCHH): BO BpeMH. M3Hl1aKaribHOH 

cpa3bI rny6oKaH pa6orn c Te110M MO)f(eT 6bITb 

npOTl1BOnoKa3aHa, noCK011bKY Otta MO)f(eT 

yBe1111'-111Tb .u11ana30H 3KCTpeMaJibHblX nepe

na.uoB HaCTpOeHl1H.. 

IlorpaHll'IHOe DCHXll'leCKOe paccTpOHCT
BO: 6y.UbTe aKKYpaTHbl c KJil1eHTaMl1, norpa

Hl1'-IHblMH Me)f(lJ.y HeBp030M 11 TOTaJibHblM 

nc11xoJoM . oblJIO ttecKOl1bKocoo6wett11ti 

0 TOM, '-ITO rny6oKaH pa6orn c Te110M npOBO

u11pyeT ncttxoT11'-lecK11i1 np11na.uoK. ToTarib-

-



<DacuvianbHb1t1 penvi3 JJ.flR crpyKTypHoro 6anaHca 

Hb!H ncHX03 B 60JiblllHHCTBe CJiyqaeB SIBJI.fleT

CH npOTHBOnOKa3aHHeM, 11 pa6oTa, KOHe'-IHO 

)f(e, .UOJI)f(Ha BbinOJIHHTbCH no.a Ha6mo.ueHHeM 

nc11x11aTpa. 

PaK: coe.u11H11TeJibHb1e TKaHH '-lacTo MoryT 

cpa6aTbIBaTb KaK 6apbep .UJIH paKa, 11HKan

cyn11pysi paKOBbie KJieTKl1. fny6oKasi pa6o

Ta TeopeT11'-1eCKl1 MO)f(eT cnpOBOU11POBaTb 

MeTaCTa311pOBaH11e paKOBblX KJieTOK (ne

peMeweH11e '-lepe3 KPOBeHOCHYIO 11Jil1 Jil1M

<t>aT11'-1eCKYIO Cl1CTeMy B .upyrne o6JiaCTl1 

Tena). B .uel1cTBl1TeJibHOCTl1, 6oJibWl1HCTBO 

B11.UOB paKa noKa3aJil1, '-ITO He MeTaCTa311py

IOT no.uo6Hb!M o6pa30M, 3a l1CKJIIO'-leH11eM 

Jl11M<t>OMbl XO.U)f(K11Ha, np11 KOTOpOH TaKaH 

pa60Ta HBJIHeTCH npOTl1BOnOKa3aHl1eM. flo

.U06HaH pa6oTa, KaK npaBl1JIO, He C03.uaeT 

npo6JieM, eCJil1 B Te'-1eH11e nHTH JieT y '-le

JIOBeKa 6bIJIO '-111CTOe COCTOHHl1e 3.UOPOBbH. 

06pawal1Te oco6oe BH11MaH11e Ha ynJIOT

HeHHH B 6plOWHOH o6JiaCTl1 11 Ha Jil1McPaT11-

'-1eCKMe Y3JibI B 06JiacT11 naxa 11 no.UMbIWeK. 

(YnJIOTHeHl1H B 6plOWHOH noJIOCTl1 MoryT 

OKa3aTbCH TBep.UbIMl1 <t>eKaJIMHMl1 . flonpo

CMTe KJil1eHTa Ha6JIIO.UaTb 3a H11Ml1: eCJil1 Hl1-

yero He noMeHsieTCH B Te'-leH11e Tpex .uHetl, 

nocoBeTyHTe KJil1eHTY npOHTl1 .UaJibHetlwee 

06cJie.uoBaH11e . ) 

nocJie MaCT3KTOMMl1 YTO'-IHl1Te c Bpa'-IOM , 

noKa3aH J111 Macca)f( B 3TOH o6JiaCTl1 (BKJIIO

'-laH pyKy). l1Hor.ua He peKOMeH.uyeTCH yBe

JIM'-111BaTb JIMM<t>anf'-leCKMH npMTOK K 3TOH 

06JiacT11 . B Tex cJiy'-lasix, Kor.ua no.UMbIWe'-1-

Hbie 11JI11 naxoBhie JI11M<t>aT11'-lecK11e y3Jibl 

6b1JI11 y.uaneHbI c npoqmnaKTl1'-lecKotl ue

JiblO - MJIM Kor.ua JI11M<t>aT11'-1ecK11e Y3JibI 

6blJIM 0'-111UleHbl 11 o6JiyqeHbl - JIMMcPaTM

'-leCKaH Cl1CTeMa B nopa)f(eHHOM KBa.upaH

Te OCTaeTCH HapyweHHOH . JI106oe BMewa

TeJibCTBO, KOTOpoe MO)f(eT CTl1MYJil1POBaTb 

KPOB006paweH11e B nopa)f(eHHOH o6JiaCTl1 

(T. e. rny6oKoe .uaBJieH11e, 3Hepr11'-IHbIH 

Macca)f(, np11MeHeH11e TenJia 11 T . .u.) MO)f(eT 

np11BeCTl1 K pa3Bl1T11IO J111M<t>e.ueMbl 11J111 

ycyry611Tb y)f(e 11MelOWYIOCH Jil1McP03.UeMa

T03HYIO onyXOJib. 

Uepe6pa.rtbHbIH napa.rtll'I: 11ccJie.uoBaH11e 

uepe6paJibHoro napan11'-1a 11 PoJibcPl1Hra no

Ka3aJio, '-ITO B yMepeHHblX CJiyqasix PoJibcPl1Hr 

(o.rrna 113 <t>opM pa60Tb1 rro <t>acu11aJibHOMY 

peJil13Y) MO)f(eT 6bITb noJie3HbIM; B cepbe3-

HbIX CJiy'-laHX cPYHKUHH MO)f(eT yxy.uwMTbCH . 

CornacHo Ha116onee nocJie.uHetl HayqHotl 

11H<t>OpMau1111, orpaH11'-1eHHOCTb coe.IUIHl1-

TeJibHbIX TKaHeH HBJIHeTCH 6oJiee Ba)f(HbIM 

<t>aKTOPOM y rrau11eHTOB c uepe6paJibHbIM 

rrapaJil1'-IOM, '-leM 6bIJIO npHHHTO C'-111TaTb pa

Hee (Hanp11Mep, yKopo'-leHHOCTb TKaHl1 Tpex

rnaBOH Mbllllllbl roJieHl1 '-laCTO orpaHl1'-111BaeT 

cnoco6HOCTb XO.Ul1Tb 113-3a O'-leHb orpaHl1-

'-leHHOfO TbIJibHOro cr116aH11H 11 Jl0.UBl1)f(H0-

CTl1 CTOn) . 

3a6oJieeauue coe.llHHHT~bHOH TKauu: 
CIO.Ua BXO.UHT TaK11e 3a6oJieBaHl1H KaK OCTeO

Ml1eJil1T, BOJI'-laHKa 11 cKJiepo.uepM11H . He rrpo

BO.U11Te rny60KYIO pa6oTy. 

)lua6eT: 6y.llbTe BHl1MaTeJibHbl K COCTOH

H11IO TKaH11 11 rroTepe '-IYBCTB11TeJibHOCT11. He 

BbinOJIHHHTe rny60KYIO pa6oTy Ha o6JiaCTl1 

He.uaBHetl 11HbeKu1111 11HcyJI11Ha, rrocKOJibKY 

3TO MO)f(eT ycKOp11Tb nornoweH11e 11HCYJil1Ha. 

00MHl1Te 0 reMaTOMax, KOTOpble np11 .uaH

HOM ycJioB1111 B03H11Ka10T nef'-le . 

3M60JIH3M HJIH TpoM603: 
A. BeH03Hbie 3M60JibI o6bI'-IHO oce11a10T B 

JiefKl1X, Bbl3bIBaH JiefO'-IHYIO 3M60Jil1IO. 

6 . ApTep11aJibHb1e 3M60JibI Moryr «rroceJI11Tb

csi» B KOpOHapHblX apTep11six, Bbl3bIBaH cep

.ue'-IHblH np11cTyn ; B M03ry, Bbl3bIBaH 11HCYJibT; 

B nO'-IKax. l1Jil1 B HOrax, Bbl3bIBaH <t>Jie611T. 

B cJiyqae c TpoM6o3oM rny6oKaH pa6orn c Te

JIOM o6bl'-IHO rrpOTl1BOnoKa3aHa 113-3a pl1CKa 

oTpbrna TpoM6a. EcJI11 KJI11eHT np11H11MaeT 

npenapaTbl, pa3)1(11)f(al0Ull1e KpOBb, MH Me-

1111Ul1HCKOfO rrpe110TBpaweHl1H CBepTbIBa

Hl1H KPOBl1, 06paT11TeCb 3a Me.ll11U11HCKl1Ml1 

pa3bHCHeHl1HMl1 MH JII060H rny60KOH npo

pa60TK11 TKaHeH, BJ111HIOWeH Ha Cl1CTeMy 

KPOB006paweHl1H . 3Ta Mepa npe11ocTOpO)f(

HOCTl1 ewe 6oJiee aKTYaJibHa MH KJIHeHTOB C .. 



Jlerol.JHOH 3M6omteti l1JIH ll.JUI Tex, KOMY 6b1Jl 

ycrnHOBJieH cpHJibTp f p11ttcp11JI11a ( cp11JibTp B 

noJioti Bette .11J151 npe110TBpaweHH5I nona11a

HH5I crycTKOB KPOBH B JlerKHe) . 

3nnJiencns: 1136eratiTe rnnepseHTl1JI51UHH 

11erK11x. Jil36eratiTe 3TOH pa6oThI soo6we, 

eCJlH KJIHeHTY npOTHBOnOKa3aHbl cpH3Hl.Je

CKMe ynpa)l<:HeHJ.151. 

roJIOBHble 60JIH: HeKOTOpbie BH.llbl fOJlOB

HOH 60JI11 ycyry6JI51l:OTC51 np11 pa6oTe c TeJIOM 

B 06JlaCTH rne11, fOJlOBbl 11 nJielJ. 3To THCTl11.JHO 

.11J151 Ml1rpeHet't B OCTpbie nepHO.llbl, B03MO)KH0 

H3-3a HHcpeKU1111 11/mm 113-3a qpe3MepHOH 

CTl1M)'J1HUl111 ueHTpaJibHOH HepBHOH Cl1CTe

Mbl (UHC). EcJIH y KJIHeHrn ~e ecTb onhIT 

HCCTOJlb30BaHH51 Macca)l(a B Kal.JeCTBe BOC

CTaHOBl1TeJlbHOro Jlel.JeHl151, OH Bcerna MO)l(eT 

cKaJaTh, noMorna mm HeT pa6oTa c sepxtteti 

1.JaCTbl:O TeJla. f OJlOBHbie 60J111 HanpH)KeHH51 

(KOTOpbie 06bll.JHO 6oJiee 611JiaTepaJibHbl) 

06bll.JHO pearnpyl:OT 6oJiee n03HTl1BHO. 

3a6oJieeauns cep.llll.a: B ueJioM c KJIHeHrn

MH c cep11etJHbIMl1 3a6oJieBaHH51MH MO)l(HO 

pa6oTaTb npH YCJ10Bl111, 1.JTO y HHX HeT or

paHHl.JeHHH K cpH3Hl.JeCKHM ynpa)l(HeHH51M 

(eCJlH HOrTH Ha naJihUax PYK CHHel:OT HJIH 

CTaHOB51TC51 cp110JleTOBbIMl1, OCTaHOBHTeCb). 

reMaHfHOMa: 3TO BpO)K.lleHHa51 .1106poKal.Je

CTBeHHa51 onyxOJlb, COCT051llla51 H3 HOB006pa-

30BaHHbIX KposeHOCHhIX cocy11os. CywecT

BYl:OT pa3J1HlJHbie ee THilbl, 06hll.JHO Ha KO)l(e, 

HO HHorna TaK)Ke B fOJIOBHOM M03re HJil1 BHY

TpeHHHX opraHax. He 11cnoJihJytiTe rny6o

KYl:O pa6oTy B 6pl:OllIHOH 06Jiacn1 B CJ1Yl.Ja51X 

s11cuepaJihHOro T11na (Hanp11Mep, reMaHrn

OMhI netJeHH) H3-3a cepbeJHOH onacHOCTl1 

BHyTpeHHero KPOBOTetJeHH51. 

repnec: He np11KacatiTeCb K HHcpHUHpOBaH

HbIM o6JiacrnM. 3To TaK)Ke OTHOCHTC51K11py

rHM noTeHUHaJibHO 3apa3HbIM COCT051HH51M 

KO)l(H, BKJ1l:Ol.Ja51 KOH.lll1JIOMbl. 

8b1c0Koe Kpoesuoe .llaBJienne (qpe3Mep
uoe): He pa6orni1Te TaK, tIT06hI KJIHeHTY 

npV1nO>KeHV1e 2 

npHXO.llHJIOCb 3a11ep)l(l1BaTb .llbIXaHHe. f Jiy6o

Ka51 pa6orn c KJlHeHTaMH c HeKOHTpOJIHpye

MO BbICOKMM KPOB51HbIM 11aBJleH11eM .110JI)l(Ha 

npoB0.11HThC51 no11 Ha6JI1:011ett11eM spaqa (no

CKOJlhKY rny6oKaH pa6orn c TeJioM scer11a 

cnoco6cTByeT noBblrneHHl:O 11aBJieH115I) . 

Hapyweune BhIBO.llBUJ,HX cncTeM: 6y.llhTe 

OCTOpO)l(Hbl npH KOJIOCTOMM51X, rpw6KOBbIX 

HHcpeKUH51X H npo6JieMax c notJKaMH H ne-

1.JeHblO. Pa6orntiTe aKJ<ypaTHO 11 ocrnBJ151HTe 

60J1hllle BpeMeHl1 Me)K.lly ceCCl151Ml1. 

IlpooJieMbl c Me:>KII03BOHOqHblMH .llHCKa
MH: B HeOCTpblX CJ1}''-Ia51X 1136erai1Te C.11BHral:O

llll1X .11BIDKeH11ti 11 tipe3MepHbIX 113rn6os. He 

1136aBJI51HTe OT KOMnettcauHH CTa611JihHYl:O 

Cl1CTeMy. B OCTpbIX CJl}'lJa51X, xorn pa6orn c 

TeJIOM MO)l(eT IlOMOl.Jb C031(aTb rrpocTpaHCT

BO .11J151 OTCTynJieHJ.151 TKaHH H pa3o6paTbCH 

c HeKOTOpbIMH BTOpHtIHblMH KOMnettcau11-

5IMl1, 6y.IlhTe otJeHb aKJ<ypaTHhI 11 He pa6o

TatiTe TOJibKO c nopa)KeHHbIM cerMeHTOM, 

ITOCKOJlbKY cna3M JlOKaJibHOH MYCKYJlaTy

pbl Mor pa3Bl1TbCH B HeM, 1.JT06bI 3alUHTl1Tb 

OCJla6JleHHbIH 11 o6pa30BaBllIHH fPbl)l(Y .llHCK. 

CJ111llIKOM CKOpoe CH51Tl1e 3TOro Hanp51)1(e

HH51 MO)l(eT C03.llaTb onacHOCTb .11J151 KJil1eHTa. 

BuyrpnMaToquas cnupaJib: 6y11hTe ocTo

pO)l(HhI c rny6oKOH pa60TOH B 6pl:OllIHOH 06-

JlaCTH y KJIHeHTOB )l(eHCKOro ITOJia, KOTOpbie 

11CCTOJib3Yl:OT BH}'TpMMaTOllHYl:O cnHpaJib .11J151 

KOHTPOJ151 po)K.llaeMocTH. EcTb sepo51THOCTh 

Toro, 1.JTO 3TO MO)l(eT npHBeCTH K CMelUeHHl:O 

BHYTPHMaTOlJHOH cn11paJI11, 1.JTO B CBOl:O 01.Je

pe.Ilb MO)l(eT rrpHBeCTH K OCJIO)l(HeHM51M. 

MencTpyauuH: ecn11 y KJIHeHrn cJI11rn

KOM CHJlbHbie MeHCTPYaJibHbie CMMITTOMbl 

c o6HJlbHOH noTepeti KPOBH, Jil:06oti Tl1n rny-

60KOH pa60Tbl c TKaHHM11 l1Jil1 .lla)Ke MaCCa)I( 

B o6JiaCTH Ta3a, 6pl:OllIHOH 06JlaCTH HJIH 6e

nep - eCJIH neJiaeTCH B .llHH MeHCTpyaUHH -

MOr}'T HHorna cnoco6cTBOBaTh yseJI11tJeH111:0 

KPOBOTOKa 11, TaKMM o6pa30M, yCHJleHl1l:O 

MeHCTpyau1111. JI1160 OCTaBbTe KJIHeHTY 803-

MO)l(HOCTb OTMeHl1Tb CeCCHl:O, eCJlH ee .113Ta 

COBnanaeT c nepl10.110M aKTHBHOH MeHCTpya-



<1Jaet . .ivianbHbtt1 penvi3 JJ.flR crpyKrypHoro 6anaHca 

mm, Jm6o npoBemne ot:feHb aKK)'paTHbIH ce

attc, HaueJieHHblH 60JibWe Ha OC03HaHHOCTb 

.uBmt<eHH.sI, •no tte npHBe.ueT K ycHJiettmo 

KpOB006paweHH51 B o6JiaCTH Ta3a. 

Heeponoru'lecKHe 3a6oneeaum1: 3Ta pa-

6orn npOTHBOnOKa3aHa npH mo6oM CHCTe

MaTHt:feCKOM BOCnaJIHTeJibHOM 3a60JieBaHHH 

HepBHOH CHCTeMbl, HanpHMep, npH xpOHH

t.teCKOH .ueMHeJIHHH3Hpy10wetl noJIHHetlpo

naTHH. 

06e360JIHB3IOW.He: 6y.UbTe aKK)'paTHbl, 

npHHHMa51 BO BHHMaHHe CHH)l(eHHYIO t.tyBCT

BHTeJlbHOCTb H 6oJiee BblCOK)'IO BepO.sITHOCTb 

JlOBpe)l(.QeHH.sI ttepBOB HJlH TKaHeH. (To )l(e 

npHMeHHMO HK napecTe3HH.) 

liepeMeuuoCTb: o6wee 3MnHpl14ecKoe npa

BHJlO - HHKaKOH rny6oKOH pa60Tbl. 6y.Ub

Te BHHMaTeJibHbI: onaCHOCTb npoBOUHpo

BaHH.sI BbIKH.UbIWa CHJibHOH ct>acuHaJlbHOH 

pa6oTOH HaH60Jiee BbICOKa B Tet:feHHe nep

BblX Tpex MeCHUeB (oco6eHHO .uo .ueC.sITOH 

He.ueJIH, H, B '!aCTHOCTH, npH pa6oTe BOKpyr 

0611acTH Ta3a, 6plOWHOH 0611aCTH, c npH

BO.U.silllHMH MbIWUaMH H Me.UHaJlbHOH t:fa

CTblO ro11eHH, a T3K)l(e pect>11eKcaMH CTOJlbl) . 

Ha 6011ee no3.UHHX cpoKax 6epeMeHHOCTH 

3TO Mettee BepO.sITHO, XOT.sI B03MO)l(H0, '-ITO 

CTHMYJI51Ul151 pect>11eKTOpHbIX TOt:feK MO)l(eT 

npHBeCTH K npe)l(.QeBpeMeHHbIM po.uaM . 

ECJIH Bbl pa6orneTe c KeM-TO B nep110.u 6e

peMeHHOCTH, BaM CTOHT nonpOCHTb HX no.u

n11caTb cPOPMY 0 TOM, '-ITO OHH OCBe.UOMJie

Hbl 0 ITOBbillleHHblX PHCKax l1 HeCMOTp.sI Ha 

3TO cornacttbI Ha rny60K)'IO pa6oTy. Pa6orn 

c 6epeMeHHOH )l(eHlllHHOH - 3TO 60Jibllle 

Macca)l(Ha.sI HanpaBJleHHOCTb, l1 Te, y Koro 

60J1bWe OrrbITa, MOryT pa6oTaTb 3a paMKaMH 

3THX peKOMeH.uauHH. 

CenTH'ICCKHe oqaru: H36erat1Te pa60TbI 

c KJIHeHTaMH c TaKHM 3a6oJieBaHHeM, TaK 

KaK 3TO MO)l(eT cnoco6cTBOBaTb pacnpocTpa

HeHHIO HHcPeKUHH. 

Oco6b1e ycJIOBHH .lL11H uoca: tta3aJibHYIO 

pa6oTy H~HO npOH3BO.UHTb c OCTOpO)((HO

CTblO B OTHOllleHHH JIIO.UeH, peryJI.sipHO npH

MeH.sIIOlllHX KOKaHH, l1 B CJlYt:fae Ha33JlbHbIX 

J10J1HJ10B HJIH BOCCTaHOBHTeJlbHOH x11pypr1111 

HOCa. 

3y6uou a6cuecc: H36eral1Te HHTpaop3Jlb

ttotl pa6oThI c KJIHeHTaMH c 3THM Ja6oJiesa

HHeM. 

BapuKo3uoe pacwupeuue eeu: H36erat1Te 

pa60Tbl c noBpe)l(.QeHHblMH BeHaMH. 

XnbICTOBblC Tp38Mbl: eCJlH noBpe)l(.QeHH351 

o6JiaCTb BOCrraJleHa, COCTO.sIHHe MO)l(eT yxy.u

WHTbCH OT MHOcPaCUHaJlbHOH pa60Tbl. 

.. 



He BbIDOJIHBHTe r.11y6mcy10 pa6ozy npu: 

• AueBpH3Me, nepeJIOMe KOCTeH HJIH 
OCTpOM noepelK,11.eHHH MBrKHX TKaueu. 
llmK.llHTeCb nOJlHOro Bbl3.llOPOBJleHHH, KO

Topoe MO)l(eT JaHHTb OT wecTH He.lleJlb .llO 

HBJlHIOTCH npOTHBOnOKaJaHHHMH B OCTpbIX 

crnmrnx; BOJMO)((HO pa6oTaTh nepmpep11H:

HO K MeCTy, KOf.lla BOCnaJieHHe YTHXJIO. 

Tpex Mecsi:ues. • CnH.llpOMe .llbipBeou KHWKH. 

• Jleqeuuu KOPTH30HOM. nono)l(.llHTe nsa • JieitKeMHH. 
HJlH TpH Mecsi:ua. 

• Jiuxopa,llKe. 

• reMOtl>HJIHH, 6oJie3HH XOJDKKHH3 (paK 

JlHMcPaTWleCKOH CHCTeMbl). 

• Hntl>eKUHOHHbIX 3a60J1eeauuBx. C He

KOTOpbIMH HCKJllOY.eHHHMH, TaKHMH KaK 

8114, BbinOJlHHHTe non Ha6JlIO.lleHHeM 

spaY.a. 

• BocnaJIHTeJibHbIX 3a60JieeauHBX, Ta
KHX KaK TeH)lHHHTbl HJIH 6ypCHTbl. 0HH 

• 0cTeonopo3e. 06hIY.HO OH BCTpeY.aeTCH 

y )l(eHWHH B nepHO.ll MeHonay3bl. 

• <l>Jie6HTax. PHCKH TaKHe )Ke, KaK H npH 

3M60JU13Me H TPOM603e (CM. Bblllle). 

• He.llaeuo wpaMupoeauub1x TKanHx 
(BKJ110'13B 06bI'IHYIO HJIH nJiaCTH'le
CKYIO xupyprum). He pa6ornthe c 3TH

MH 0611aCTHMH, noKa He JaseplllHTCH 

npouecc py6uesaHHH (o6wrno 3am1Ma-

10w11H: MHHHMYM weCTb He.lleJib noc11e 

onepau1111) . 

.. 



CDaci..j1-1anbHb1i1 pen1-1J ,am crpyKrypHoro 6anaHca 

Ecm1 TOJibKO Bbl He HMeeTe JIHUeH31111 Ha Jie- CnpaurnsatiTe Me.UHUHHCJ<YIO HCTOPHIO KJUl-

lJeH11e: eHTa (BKJIIOlJaH JieKapCTBa), npe)l(.Ue Y:eM Ha

Y:aTb pa6oTaTb. KaK TOJibKo Bbl B Y:eM-n1160 

1. Hu"teco He nponucbt6ai1me, .ua)f(e BHTa- coMHeBaeTecb, 06paT11Tecb K spaY:y. 

MJ1H C; 

2. HuKozoa He o6o3HO"taume u He H03btBai1-
me HUKOKUe 3060Ae60HUR; He cma6bme 
ouazH03bt (xorn Bbl MO)f(eTe o6pawaTbCH K 

mrnrHOJy, pattee yCTaHOBJieHHOMY BpaY:OM). 

3. EyiJbmeocmopoJK:HbtCAIOObMU, Komopbte 
HaxodRmcR 6 npou,ecce ncuxomepanuu 
UflU noiJ H06AIOOeHUeM 6p0"10. (Hx nCHXO

TepaneBT HJIH JieY:aw11ti spay: .UOJI)f(eH 6b1Tb 

B Kypce Toro, Y:To OHM nocewaIOT ceaHCbI 

MaHyaJibHOti Tepan1111.) 

.. 



«Ayrpwrep» 69 

«fip1nattcKH:ti qmar» 171 

«KaH03» 69 

«KpanHBKa» 33 

«Jle)l(a1.m:ti nOJmue:ticKH:ti» 154, 156, 
234 

«CHHllPOM )l(eCTKOM 3a.llHI1Uhl» 156 

«lll11n-na3» 89, 54 

Rotoscoliosis 51 

A 

A6noMWHaJihHO-Ta3oBaH noJIOCTh 146, 
14~ 170-177, 185, 194 

A6110M11HaJihHhIM map 174, 175, 183 

A.ll11nou11ThI 14 

AKpoMHOH 194, 250, 251, 254, 261, 
262,275,277 

AKcwaJihHo-anneH.llHKyJIHpttoe 

coe1111HeHwe 251 

AHTwr11cTaMHHhI 16 

AnoHeepo3 IO, 12, 14, 35, 36, 71, 72, 
171-175, 258, 262 

AnneH.lll1KyJIHPHhIM seep 257 

AnneH.ll3KTOMHH 228 

ApeoJIHpHaH TKatth 14, 15, 23, 32, 35, 
36, 43, 123, 124, 168, 276 

ApKH CTOn 67-79, 84, 86, 90, 92, 
95,97 

Axl1JIJIOBO cyxO)l(J1JII1e 43, 73, 75, 87, 
88, 102, 141 

6 
fiappanh,:>KaH-flhep 177 

fie11po 23, 40, 50, 53, 59, 96, 110, 112, 

114, 116-118, 133, 135, 139, 141-164, 
227 

fi11uenc 110-114, 117-121, 138, 
139, 158 

bJII130pYJ<OCTh 213, 256 

bJIOKOBl1.llHbie cycTaBbl 65-67 

bOJihWaH rpy11Ha5I MhIWUa 42, 52, 
185, 197, 255, 257, 258, 266-269, 

288 

bOJibWaH Kpyrna.H MhIWUa 257, 269, 
271 

bOJihWaH noHCHWIHa.H MhIWUa 137, 
141-143, 145, 161-164, 168, 170, 

171, 173, 176, 186, 207, 226, 227 

bOJibWaH npHBO.llHWaH MhIWUa 112, 
114, 134, 138-140, 145, 148, 157-

159, 239 

bOJihWaH poM60Bl1.llHa.H MhIWUa 206, 
253,257, 271 

bOJibWe6epuoBaH KOCTh 54, 64-68, 

73-81, 86, 89-91, 94, 95, 101, 102, 
104-106, 108, 110, Ill, 113, 115, 

119-124, 134, 166, 251, 287 

fiphI)l(e:tiKa 12, 170 

-



CDacl.j111anbHb11'1 pen1113 ,anR crpyKTypHoro 6anaHca 

B 
Beep eeTBM 138, 139, 157 

BepTJI)l)KHa.SI erra1urna 126-132 

Bocrra.T1ett11e 10, 162,279 

BhICh1xatt11e 13 

r 
f Ma.TIHHOBblH xpmu 106 

r11rrepJiopno3 145, 176 

f ttcTepe311c 105 

fJUIK03aMl1HOrJIMKaHbl 15 

fJIHKOITpOTel1Hbl 14, 15, 19 

fJiy611tttta.H 3antt.SIH Jl11tt11H PYKM 

(f3JIP) 255, 257, 260, 262, 271, 274, 
275, 277 

fJiy6HHHa.SI <l>pOHTa.TlbHaH JlMHM.SI 

(f<l>Jl) 94, 155, 157, 159-162, 193, 

223,226 

f Jiy6ttHHaH <l>poHTa.TlbHa.SI JlttHMH 

PYKM (f<l>JIP) 255, 257, 259, 260, 

262,267 

f oJieHOCTOITHbIH cycTaB 64, 66, 73, 

74, 76, 77, 79,82,87,89,93,96, 

113, 166 

foJieHh 59, 71, 77, 81, 104, 106, 109, 

111, 119, 120, 122, 153 

fpe6ettt-IaTaH MblIIIUa 44, 134, 138-

150, 160, 161, 164, 239 

f pyn11HO-KJllOlJl11IHO-COCUeBMllHaH 

MbIIIIUa 181, 187, 209-214, 228-231, 

239,251, 252, 256,257 

fpyn11HO-KJllOlJl1lJHbIH cycTaB 251, 252, 

267 

fpynttaH KJieTKa 46, 52- 55, 59, 101, 
146, 147, 151, 174, 176, 177, 179, 180-
197, 209, 211, 217, 224-228, 241, 238, 
241,242,244,245,249-291 

fpyIIIeBttnHaH MbIIIIUa 134-138, 142, 
144, 150, 154, 155, 171, 291 

A 
1J,apB11H, lfapJI3 48 

lJ.eyrnasa.SI MhIIIIUa IlJleqa 250, 258, 
259,262,286 

lI.erettepauwH 13 

lJ.eHTHH 13 

1J,)f(ei1:Mc, YMJihHM 48 

1I.11a¢>parMa 142, 170, 171, 175-186, 
192, 193, 195, 196, 208, 231 

1J,wc6a.TiaHc 24, 48, 95, 113-115, 121, 
127, 143, 148, 166, 184, 190, 217, 
255,289 

1J.11c¢>yttKUl1H 12, 21, 28, 30, 110, 180, 
181,203, 209,210,212, 223,279 

1J,JI11HHaH rrpMBOll.SllUaH MbIIUUa 134, 
138-141, 145, 148, 157, 158, 160, 
239 

>K 
)l(wp 14, 15, 33, 35, 39, 41, 83, 88, 176, 

177, 187, 188, 226 

3 
3antt11e 3y6llaTb1e MbIIIIUhI 180, 207, 

208 

3antt11e KpecToo6pa3Hbie CBH3Ktt 

(3KC) 105, 106 



3an.mrn: Bepxmrn: 110D.B3D.OIIIHaH OCTb 

(PSIS) 130 

3an.HHH rrpOD.OJibHaH CBH3Ka (3CTC) 201 

3an.HHH <l>YHKUHOHaJibHaH JlHHHH 

(3<1>JI) 223 

3aKOH BoJihcPa 18 

3arnICTHbIH KaHaJI 258, 279-281 

3axypeK, ll)l(OH 181 

M 
J13r116 51-54, 67, 68, 109, 124, 142, 

145-147, 164, 168, 179, 184, 197, 
202, 210, 211, 215-219, 224, 226, 
233, 240,241,254, 259 

l13HaIImBaHHe 13 

11KpOHO)l(HaH MbllllUa 7, 73, 74, 77, 87, 
93, 94, 104, 107, 121, 122, 124 

11MMYHHTeT 13 

11HTerpHHbl 15, 16 

.;; 
Hora 19, 45, 183, 184, 201, 292 

K 
KaJibUHH 14 

KaM6aJIOBHD.HaH MhillIUa 28, 73, 74, 
77,87,92,93,95 

Kap6oHaT KaJihUHH 14 

Ksan.paTHaH MhillIUa 6en.pa 134, 135, 
137-139, 144, 156, 157 

Ksan.paTHaH Mh1rnua rroHCHHUhI 141, 
143, 148, 171, 173, 175, 180, 185, 186, 
197,207, 223-226,238-244 

KBan.p11uerrc 107-110, 113-119, 124, 
140, 159, 168 

KHQ:>o3 176, 201, 254 

KrleT'-IaTKa 10 

l<JIHHOBHD.HaH KOCTb 64, 68-74, 78 

l<JIIOBOBHD.HO-IlJle'-:leBaH MblllIUa 257, 
259, 258 

l<JIIOBOBHD.HbIH OTpOCTOK 250, 254, 

259 

KoJieHHaH '-:larne'-:IKa 96, 105-115 

KoJieHHhIH cycTaB 67, 93, 96, 97, 104-
107, 114, 115, 120, 122, 138 

KoJIJiareH 10, 14, 17, 19, 35, 72, 131, 
201 

KoHTpaKTypa .U10111011TpeHa 

( Q:>116poMaT03) 16 

KopoTKaH MaJio6epuosaH Mh1rnua 

73-78,80,87,89,92.93.95 

KopoTKaH rron.ornsettHaH CBH3Ka 71, 72 

KopoTKaH rrp11son.muaH Mb1rnua 134, 
138-140, 145, 148, 158, 164, 239 

KopoTKaH roJIOBKa 611uerrca 110, 112, 
114, 117, 120, 138, 139, 158 

KopoTKaH rron.KoJieHHaH MhillIUa 104 

KopoTKHH pa3r116aTeJib IlaJibUeB 71, 
72, 74 

KpecTeu 126, 131, 132, 134, 200, 227, 
239,243 

KpecTuoso-6yropHaH CBH3Ka 7, 87, 

111, 131-135, 156, 159, 160, 170 

KpecTuoso-rron.BJD.OllIHhIH cycTaB 

66, 86, 109, 110, 130-137, 154, 
173, 174 

KpoBOTOK 14, 15,22,26,231,280 

... 



<Dac40anbHb1i1 pen03 .am crpyKTypHoro 6anaHca 

n 
JlaKo<P<P. ll)((OP.U)(( 48, 49 

JlaTepaJibHaSI roJIOBKa 11Kp0HO)KHOH 
MbIWUhl 73, 107 

JlaTepaJibHaSI KOJIJiaTepaJihHaSI CBSl3Ka 
(JIKC) 104, 105 

JlaTepaJibHaSI J111Hl1SI (JIJI) 86, 92, 93, 
150-154, 188, 190-192, 223, 225, 
230 

JlaTepaJibHaSI rrpsiMaSI MhIWUa roJIOBbl 
229 

JlaTepaJibHbie BOJIOKHa 162, 226, 227 

JlaTepaJibHbIH WOB 175, 197 

JlerK11e 163, 177, 178, 182, 183, 194 

JleMKOUl1Thl 15 

JleCTHH'lJHhie MbIWUhl 178, 180-183, 
208-213, 228-231, 236-245, 
288 

Jlo6KOBaSI KOCTb 108, 126, 128-134, 
140, 141, 150, 160, 161, 170-176, 184, 
187 

Jlo6KOBhIH Cl1McPl13 128-131 

JlO.UhDKKa 19, 64, 66, 68, 74, 75, 87, 88, 
92-94, IOI , 109, 113 

JlonaTKa 52, 53, 65, 142, 194, 206-213, 
228, 231, 249-278 

JlonaTKa 11 MbIWUbl BparnaTeJihHOH 
MaH)((eTbl 255 

Jlopno3141 , 204,210,224,226,236 

Jlyt-Ie-JIOKTeBOH cycTaB 40 

M 
MaJiasi rpy.uttasi Mhiwua 178, 254-268, 

274, 278 

MaJiasi rpy.uttasi Mhiwua 11 CBSI3attttasi 
<Pacu11si 255 

MaJiasi no.uKoJietttta51 Mhiwua 104 

MaJia51 no51cttwrna51 Mhiwua 140, 141, 
142 

MaJia51 np11so1mrna51 Mhiwua 134, 138, 
139, 140 

MaJia51 np51Ma51 Mhiwua roJIOBhI 141, 
212-215,228,234,235,240 

MaJia51 poM6os11.utta5I Mhiwua 206, 
253 

MaJia51 ce.uaJI11rntta5I Bbipe3Ka 129 

MaJia51 51ro.uwrna51 Mhiwua 134, 135, 
138, 153, 239 

MaJI06epuosa51 KOCTh 64, 66, 73, 74, 
78, 80, 81, 89, 92, 104-106~ 108, 
111-114, 119, 124, 251 

MaJI06epuosb1e MbIWUhI 28. 73-78, 
80, 89, 92-95, 102 

MacTOU11ThI 14 

Me.u11aJibttasi roJioBKa 11Kpotto)((ttoi1: 
Mblllillbl 73 

Me.u11aJihttasi KOJIJiaTepaJibHa51 CB513Ka 
(MKC) 105 

Me)((I103BOHOtIHhie .u11cK11 200 

Mett11cK 106, 107 

M11ttepaJihtth1e co1111 14 

M11o<Pacu11aJihtth1e Mep11.u11atth1 7, 8, 
11, 56, 256 

M11o<P116po611acThI 15, 16 

MYJ<orro1111caxap11.uh1 14 

H 
Ha11ocTtta5I Mb1wua 250, 261, 262, 277 



Hei1ponennUihI 16 

Hei1TpaJibHaH 11yra 20 l, 202 

HyTamrn 133 

0 
0KCl1TOUl1H 16, 131 

OnyxoJib 17 

OcattKa 7, 18, 48, 55, 164, 168, 214, 
224,234, 240, 243, 244, 252, 255, 
271, 287 

OcHOBHOH nJie4eBoi1 Beep 257 

0cTeo6JiacThI 14 

0cTeOU11Tbl 14 

n 
0apaCl1MnaTl14eCKaH HepBHaH 

cwcTeMa (napac11MnaT11Ka) 45 

0epeLIH11e KpeCT006pa3Hbie CBH3KH 

(CTKC) 105, 106 

OepeLIHHH BepXHHH 0011B3110ll.IHaH 

OCTb (ASIS) 109, 110, 118, 130, 

134 

0epe11HHH 3y64aTaH Mblll.IUa 189, 190, 

194,249,253-257,261-265,272-

275,288,290 

0epe11HHH Hl1)1(HHH 0011B3110ll.IHaH 

ocTb (nttno, AIIS) 109, 110, 118 

0epe11HHH npOllOJlhHaH CBH3Ka 

(CTCTC) 201 

nepT, K3H1111C 16 

0e4eHb 170, 178, 182 

CT11JiaTec 45, 292 

CTJiaJMa 14 

npe,[jMeTHb/M yKa3arenb 

0Jie4eBoe cnJieTeH11e 209, 211, 238, 
268 

0oBepXHOCTHaH 3aLIHHH J111mrn (03Jl) 

84, 86, 87, 93, 118-121, 191, 217, 219, 
223,234 

noBepXHOCTHaH 3aLIHHH JlttHHH PyKH 

(03JIP) 232, 255, 257, 261-263, 273 

00BepXHOCTHaH <l>pOHTaJlhHaH J111Hl1H 

(CT<l>JI) 82, 90, 91, 114, 116, 118, 187, 
192, 230, 266 

00BepXHOCTHaH <l>pOHTaJibHaH Jll1Hl1H 

PYKH (CT<l>JIP) 223, 255, 257, 258, 
260, 262,266,271 

00BOpOT 51-53, 70, 78, 86, 91, 101, 
102, 113, 114, 140, 231, 234, 255 

00LIB3110llIHa5l Mblll.IUa 134, 141-143, 
161, 162, 170, 226 

00LIB3110lllH0-60Jibll.Ie6epuoBbIH 

TpaKT (TI6T) 110 

00LIB3110ll.IHhIH rpe6eHh 108, 126, 
128-135 

00LI3aTbIJI04HaH MbllllUa 7, 181, 213, 
214,229,234-241,244,256 

00LIKJII04114HaH MbllllUa 251-253, 257, 
260, 263, 267,268 

0011KOJieHHbie cyxmKl1Jll1H 96, 97, 104, 
107, Ill, 121, 123 

00LIJIOnaT04HaH Mblll.IUa 142, 250, 261, 
262,275 

00110ll.IBeHHaH cPaCU11H 12, 16, 71, 72, 
75, 78, 84-89, 102 

003BOH04HaH apTep11H 213 

no3BOH04Hl1K 21, 36, 46, 49-53, 59, 
66, 87, 124, 126, 136, 141-148, 168-
186, 191, 194, 198, 200-272, 287-291 



©aci..j11anbHbtl1 pen11311.nR crpyKTypHoro 6anaHca 

Il03BOHO'-IHbltt CTOJI6 200 

IloJiyOCTl1CTaH MblllIUa fOJIOBbl 206, 
211,213,240 

IloJiyOCTHCTaH MblllIUa lllel1 206, 207, 

211 

IloJiycyxO)l(l1JlbHaH MblllIUa 7, 110-115, 

138, 158 

IlorrepeqHaH MhillIUa )l(l1BOTa 207 

Ilonepe'-IHaH CBH3Ka KOJieHa 106 

Ilonepe'-IHaH <t>aCUHH 173 

nonepe'-IHbie pe6pa 201 

Ilonepe'-IHbIM OTpOCTOK 203, 204 

noxo.uKa TpeH.UeJieH6ypra 136 

Ilo'-lKH 142, 177, 178, 182 

noHCHl1'-IHaH MblllIUa 67, 128, 142, 161, 
162, 163, 164, 168, 176 

IloHCHWIHO-KpeCTUOBbIM cycTaB 131, 

204 

IlOHCHl1'-IHO-pe6epHbie BOJIOKHa 224, 

225,239,242 

Ilpe.uIIJie'-lhe 29, 32-34, 37-40, 66, 
74, 91 , 93, 117-119, 151, 153, 161, 
189, 193,224, 258,261,274,279, 

281 

IlpoHaUHH 40, 51, 66, 75-80, 85-102, 
244, 281 

npoTeOfJIHKaHbl 13, 14 

IlpoTpaKU11H 51, 52, 249, 254 

IlpHMaH MblllIUa 6e.upa 109, 110, 114, 
116, 118, 145, 158 

IlpHMaH MblllIUa )l(JiBOTa 170-175, 187, 
207 

IlHTO'-IHaH KOCTb 22, 56, 64, 68-89, 

102 

p 

Pa3phrn CBHJOK 105, 106, 201 

PacTSl)l(eH11e CBHJOK 23, 84 

Pe6pa 36, 143, 152, 170-207, 212, 224, 
236,238,242-273,287 

PeMeHHbie MhillIUhI 206, 209-214, 
229,233,240,256 

PeTHKYJIHH 14 

PeuenTophI Py<t><t>11H11 18, 32 

PoJibcP, 11.ua 126 

PoM6os11.uHo-3y6qaTaH Mhiwua 254, 
263 

PoM6ostt.uHbie MhillIUhI 222, 
253-257, 260, 263, 265, 271-274, 
291 

POCBo3 (DASIE) 27, 31, 34, 44 

PhlXJiaH apeoJIHpHaH coe.uHHHTeJibHaH 

TKaHb 14, 15, 23, 32, 35, 36, 43, 123, 
124, 168, 276 

c 
Car11TTaJihHbie aHOMaJIHtt 143 

CarttTTaJibHbie IIJIOCKOCTtt 176, 204, 
217 

Ce.uaJittllIHaH KOCTh 108, 129, 135, 
150, 156 

Ce.uaJittllIHaH OCTh 126, 129, 132 

Ce.uaJittIUHhitt 6yrop 85, 108, 111, 
118, 120, 126-139, 156, 157, 
160,225 

Ce.uaJIHIUHhitt Heps 137, 158, 170 

Cep.uue 177, 178, 182 

CecaMOBH.UHaSI KOCTh 75 



CttMnan1Y:ecKaH ttepsttaH cttcTeMa 

( CHMnaTHKa) 45 

CttMcPH3 128-131 

Ctttt11poM Tetttt11cttoro JIOKTH 

(JIOKOTb fOJibcPHCTa) 279 

CttHOBHaJihHaH )l(HllKOCTh 107 

C11ttoB11aJibHh1e o6oJI04KJ1 84, 280 

CKOJTH03 51, 164, 176 

CMewettHe 11, 20, 22, 32, 48 , 51-59, 
66, 69, 80, 87, 101, 113, 124, 131, 
143-147, 152, 164, 168, 183, 187, 
195, 197, 215, 218, 224-230, 234, 
236, 245, 263-265 

CnafiKH 177, 231 

CnHHHaH xop11a 179 

CnttHHOH M03r 200, 201 

CnttpaJihHaH J111tt11H (CJI) 189, 233, 

253,272 

CTynttua 134, 135, 139, 140 

Cyn11ttamrn 66, 75 , 80, 88-91, 100-
102, 124, 244, 281 

Cyxm1rn.rme llJIHHHoro cr116aTeJIH 

naJihUa 75 

Cyxo)l(J1Jil1e nollJionaTOY:Hoti 

Mhllllllhl 250 

Cyxmtc11Jitte no1101IIBeHttoti MhilIIUhI 73 

Cyxo)l(HJIHH nosepxttocToro cr116aTeJIH 

naJihUeB 280 

CyxO)l(HJihHbiti opratt foJibll)l(J1 18 

T 
TaJ06e11peHHbiti cycTaB (TI>C) 126-

139, 147, 148, 164, 167, 287, 

288 

npe.£1MeTHbli1 yKa3aTeflb 

TaJosoe llHO 156, 159, 185 

TattreHUHaJibHbiti: c11s11r 32 

TapattHaH KOCTh 22, 64-81, 86, 88-92, 
102, 124, 251 

TapaHHo-nHTOY:Ho-na11bes1111Hhiti: 

cycTaB 66 

TettcerpttTH 19-22, 50, 59, 70, 202-
204, 220, 287, 290 

TottKaH MhilIIUa 112, 113, 134, 139 

Tpaneu11es11n.ttaH Mbm1ua 208-214, 
222,228-233,237,251-277 

Tpttrrepttbie TOY:KH 11, 24, 254, 260, 
267 

TyHHeJibHbIH cttH.rrpoM JanHCTbH 279 

<l>aceTOY:Hbie cycTaBbI 202-205, 290 

<l>acuIDI roJieHH 83 

<t>116p11ttoreH 14 

<t>116po6JiaCThI 14- 17 

<t>116po3 23, 66, 13 2 

<t>116poMaT03 16 

<l>116pOUHThl 15, 16 

<l>occflaT KaJibUHH 14 

x 
XaMcTp11Hr11 7, 43, 87, 106-122, 132, 

140, 157, 159, 167, 170, 276 

Xapa 27 

Xott.rrpou11Tbt 14 

Xott.rrpo11T11HcyJihcPaTbI 14 

Xpmu 13, 14, 35, 106, 126, 130-132, 
172, 175, 178, 188 .. 



<1Jac~vianbHbti1 penviJ ,D,J7fl crpyKrypHoro 6anaHca 

UettTpa.TihHoe cyxmK11J111e 182, 183 

w 
Wapm1pttb1e cycTaBbI 65, 66, 204 

lliBHH.Ll, CT11Tep 30, 177 

llletlKa 6e11pa 127 

Wetltto-aKpOMHaJihHbIH yqacToK 210 

illHp043HW3SI MhIWUa CITHHhl 52, 206, 
207,254, 258,269 

lliHTOBH.LlHaSI )l(eJie3a 178, 208 

3 
3JiaCTHH 14 

3H.LlOMeTpl103 228 

3rrHMl1311H 23, 34, 36, 41, 94, 95, 120 

3rr11TeJIHH 17 

.Hro11114H3SI MbIWUa 112, 128, 130, 134-
156, 239, 291 

-



1}1151 3AMETOK 



Bee npaea 3at1.111t1.1eHbl. KH11ra 11n11 mo6aR ee 'laCTb He MO>KeT 6b1Tb cKon11poeaHa, eocnpo113ee,aeHa e 3neKrpoHHoiii 11n11 MexaH11'1ecKoiii 
<PopMe, B e11.ae <PomKon11u, 3anucu B naMRTb 38M, penpo,ayK1..1uu un11 KaKuM-n1160 UHb/M cnoco6oM, a TaK>Ke 11cnonb30BaHa e mo6oiii 
11H<PopMa1..1uoHHOiii cucreMe 6e3 nony'leHUR pa3peweHUR or u3,aarenR. Kon11poeaH11e , eocnpo113ee.aeHue u 11Hoe ucnonb30BaHue KHuru 
11n11 ee 'laCTU 6e3 cornacuR "13,0.aTenR RBnReTCR He3aKOHHb/M"' ene'leT yronOBHylO, a,aMUHl1CTpaTl1BHYIO 11 rpa)l(,/),aHCKylO OTBeTCTBeHHOCTb. 

HayYHo-nonynRpHoe 113AaH11e 

MEJJ.1'1Ul'1HCKl'1C1 ATJlAC 

Mai1epc ToMac, 3pn3 ,D,lKeMMC 

cbACL\MAnbHblH PEnM3 AnSI CTPYKTYPHOro SAnAHCA 

rnaeHb1i:1 peAaKTOP P. ctJacxyr,a11HOB 

HaYanbHl1K OTAena T. PewerHuK 

PyKOBOA11Tenb MeA11U.11HCKOro HanpaeneHl1R 0. WeCTOBa 

OTBeTCTeeHHbli:'i peJlaKTop 0 . Kn10'IH11Koea 

XyAO>KeCTBeHHbli:'i peAaKTOP E. AHUCUHa 

KoMnbKJTepHaR eepCTKa C. TepeHTbeea 

KoppeKTOP K. 5ypaeoe 

B Konna>Ke Ha nepenneTe 11cnonb30B3Hbl ¢0Torpa¢1111: 

BigBlueStudio, watchara / Shutterstock.com 

1'1cnonb3yeTCR no n11u,eH31111 OT Shutterstock.com 

niAn111caHO AO APYKY 26.11. 2019. <l>opMaT 60x84 1 /8. 
,QpyK oQ:>cerH111i1. 

T111pa>K 350 np111M . 0611. B111A- apK 37,33. 

HaAPYKOBaHO B YKpa"iHi B111AaBHll1LITBOM «<l>opc YKpa"iHa» y nn «IOHiCOcPT» 
61036, M. XapKie, eyn. Mopo3oea, 13 6 

www.unisoft.ua 
CeiA01.1reo,QK N2 5747 ei,Q 06.11.2017 p. 

3aMOBJleHHR N2 452/11 

TOB «<l>opc YKpa"iHa», 04073, M. K111Ie, np-r CrenaHa 6aHAep111, 9 
Ten. (044) 290 99 44, 

IHrepHeT-Mara3111H www.book24.ua 
Cei,Qo1.1reo npo BHeceHHR cy6'eKTa B111AaBHll140°i cnpae111 

AO ,Qep>KaeHoro peecrpy e111Aae1.1ie, e111roroemoea4ie i po3noeC10A>KYBa4ie 
Bll1AaBHll140°i npOAYKl.lfi ,QK N2 5433 BiA 08.08.2017 p. 



~ M 1 B M v1E p - yYeHviK sc eMvipHo V13Becr

Hbl X AOKTOPOB l!1,LJ,bl Ponbcp, Mo we cDeJlb,[l,eH 

Kpalli 3a vi 5aKMV1Hcrepa cDynnepa , c eprncpviu,vi 

p o saHHbllli c neu,vianvic r l!1H crnryra Ponbcp, YneH 

lV1JlbAV1V1 CTPYKTYPH Olli V1HT8rpau,vivi. npaKrnKyeT 

viHrerparnBHYIO CTPYKTYPHYIO repanvi10 y '%..e 

6 onee 40 neT B pa3JlV1YHblX KJlV1HV1YeCKV1X V1 KYJlb

rypHblX ycno svi~ x. Asrnp wvipo Ko vi3secrnolli 

KOHLJ,e nu,vivi AH aTOMV1YeCKV1 X n oe3,LJ,OB . 

ct>acu,111s:i - 6111onorw-mCKaS1 TK8Hb , OKP}')KBIO

w,as:i MblWU,bl , KOCT111111 oprnHbl, - 111rpaeT 88'%..

HYIO pOilb KBK B C03,1J,8Hll1111 M06111JlbHOCTll1 , TaK 

111 s 06ecneYeH111111 cTa6111nbHOCT111. HayY111s 

w111cb pa3yMHO pa6oTaTb c pa3Hoo6pa3111 -

eM cpacu,111anbHb1x TKaHeill , repanesT MO>KeT 

nOMOYb o6nerYll1Tb MHOlll18 xpOHll1'18CKll18 

3860Jl8B8Hll1S1, o6ecneYll1Tb H8M8,1J,Jl8HH08 111 

,1J,Jlll1T8JlbH08 OCB060>K,LJ,8Hll18 OT 60J1111 , YM8Hb

W111Tb HanpS1>K8Hll18, KOTOpoe CT8Jl0 np111Yll1HOill 

orpaHll1'18Hll1S1 ,1J,Bll1>K8Hll1S1. 

3rn KH111ra npe,LJ,crnsns:ieT co6oill no,LJ,po6Hoe 

3H8KOMCTBO co CTPYKTYPHOill 111 cpyHKLJ,1110H8Jlb 

HOill 8H8TOMll18ill 111 Tepan111eill cpaCLJ,1118JlbHO-

.Ll e 1M 3~ 3 - ,LJ,vipeKTo p Ultimate Massage 

vi Kines is UK, 38HV1Maerc~ crpyKTypH o lli viHre

rpau,vielli V1 M8CCa'%..HOlli Tepanvielli B flOHAOHe . 

,Ll,'%..elliMC pa3pa6oran YHVlKaflbHOe COYeTaHvie 

cpyHKLJ,VlOHaflbHOlli , c paBHV1T8JlbHOlli V1 MV1 o¢ac

LJ,V18JlbH Olli aHaTOMV1V1. Asrop KHV11V1 «PO'%..A8H 

Hbllli XO,Ll,VlTb». 

rn pen1113a , BKfllOYas:i «YTeH111e Tena» - 06w,111 111 

nocrypanbHb1il! aHan1113 - B coYernH111111 c non

HblM on111caHll18M T8XHll1K . BHyrp111 Bbl H8il1,1J,8T8 

150 LJ,B8THblX cj)OTOipacp1111/1 , KOT0pbl8 Har-min.Ho 

,1J,8MOHCTp111py10T KB>K,LJ,YIO T8XHll1Ky. 
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