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ITpu mepexoae OT 4ETBEPOHOTOI'0 X0XKACHHS K ABYHOTOMY
0enpo, KOTOpOe COCTaBISIO MPOKCHMAJbHBIN CycTaB 3a-
JIHEW KOHEYHOCTH, CTAJ0 OCHOBOM CyCTaBa HIDKHEH KO-
HEYHOCTH, a NMPOKCHUMAIbHBII CyCTaB TNepenHeld KOoHeu-
HOCTH - IJIEYEBOM - CTAJ CyCTaBOM BEpXHEH KOHEYHOCTH.
BepxHsisi KOHEYHOCTH MOTEPsIa CBOIO (QYHKIIMIO OIOPHI
1 JTOKOMOIMH (COBOKYITHOCTb COTJIACOBAHHBIX JABYIKCHUH,
MOCPEICTBOM KOTOPBIX JKHBOE CYLIECTBO MEPEMeEIaeTCs
B IPOCTPAHCTBE), YTOOBI MPEBPATUTHCS B MOABEIIEHHYIO
KOHEYHOCTh, IJIABHOW 3a7aucii KoTopoil Onaromaps pas-
BUTOM KUCTH CTalo XBaTaHue. Tak BEpXHs;II KOHEYHOCTh
cTaja He3aMEHHMOU OMOpOM M KHUCTH.

B TO ke BpeMs HM:KHSISI KOHEYHOCTH COXpPaHMWIA CBOIO
JIOKOMOTHBHYI (YHKLIHIO M TakuM 00pa3oM oOKa3aiach
€IMHCTBEHHOI Hecyllell W MepeABHraouieil KOHeYHOC-
Thl0. bexapo B oamHouky obecrneumBaeT MOAAEpIKAHHE
BCETO TYJOBHIIA KaK B CTATHYHOM IIOJIO)KEHUH, TaK W B
NIBHJKGHHMH. OTa Hecymas QyHKIuUsS riaybouaiiimum oOpa-
30M M3MEHMJIA CTpOoeHHe Oenpa.

B To Bpems kak miedo sBIseTcs (YHKIHOHAIBHBIM CyC-
TaBHBIM KOMIUIEKCOM, OeApeHHbI, Wau Ta3o00eapeH-
HbIi, CyCTaB CaMOCTOATEIbHO oOeclieunBaeT OpHeHTAa-
LHMI0 U MOJAEP:KKY HIDKHEH KOHeYHOCTH. B cBsi3u ¢ aTIM
OH MMEeT MEHBUIYI0 aMIUINTYAY ABIOKEHHS, YTO B HEKO-
TOPOH CTEMEeHW KOMIEHCHUPYETCS IMOABHMXKHOCTHIO MOSIC-

HAYHOTO OTZAeNa Mo3BoHOYHHMKA. Ho, ¢ mpyroit cTopoHsl,
Ta300eJpeHHbII CycTaB sBISETCS Hanbojee CTAOUIbHBIM
13 BCEX CYCTaBOB, BBIBUXHYTH €r0O CIIO)KHEE BCEro. JTO
o0BsicHAeTCS ero GyHKIMEeH Mogaep KaHusl BCEro TYJIOBH-
a ¥ mepeMeleHus 4yenoBeka (okomouuun). MIMeHHO ¢
OepeHHOT0 CyCTaBa Havajach dpa CYCMAGHLIX NPOME308,
KOTOpble HM3MEHWIN XHPYPTUIO ONOPHO-ABHUIATEIHHOTO
anmapata. JTOT CycTaB KaXkeTcsi Hanbosiee MPOCTHIM IS
MOJICIMPOBaHUS, MOCKOJIBKY ()OpMa €ro CyCTaBHBIX IIO-
BEpXHOCTEH oveHb Onn3ka kK chepuueckoit. OgHaKo 10
CHX IOp BO3HHMKAeT MHOXECTBO BOIPOCOB O pasMepax
cbepsl; mpupoae MaTepHuaia, HCIOJIb3YeMOIo A H3ro-
TOBJICHHSI TPOTe3a; BeJUYMHE Kod(duimeHTa TpeHwus,
COTIPOTHUBIIEHUS! HMCTUPAHUIO, BO3MOXKHOH TOKCHYHOCTH
CTepLIeHCsl MMOBEPXHOCTH NPOTE3a, a IIIaBHOE - crocode
KpeIIeHNUsI MpOoTe3a K KUBOH KOCTH: HANO JIH 2epMemut-
HO uxcuposams ¢ oMoupio nemeHta i Her? (Hexo-
TOpBIC TMPOTE3bl MOTYT BTOPHYHO (PUKCHPOBATHCS OJiaro-
napsi peaOWNIMTalMM, AAanTaldd COOCTBEHHBIX CYCTaB-
HBIX TIOBEPXHOCTEH OpPTaHU3MAa (TMam 803MOMNCHO 8paACma-
HUe KOCMHOU MKAHU 6 NOPUCTHYIO NOBEPXHOCMb Npome3d.
U 3a cuem smoeo emopuunas Quxcayusa. - Ilpum. peo.).
[ToaTomMy HamboublIee KOJIUYSCTBO UCCIICIOBAHUA M pa3-
paboToK Mozeneil MPOBOAUTCA MMEHHO B 00JjacTh paspa-
00TKM TIpoTe3a OEAPEHHOTO CyCTaBa.






TasobeppeHHbIU CycTaB -
CyCTaB Y OCHOBaHUA HMKHEN KOHEUYHOCTU

Ta3o0eapeHHbI cycTaB - 3TO NMPOKCHMAJIBHBINH CycTaB
HHKHell KOHeYHOCTH. byyun pacrnolioxKeHHBIM y ee oc-
HOBaHUs, OH IIO3BOJIAET KOHEUHOCTH 3aHUMAMb J1000e
nonodicenue 6 npocmpancmee. Ta300eIpeHHBIA CycTaB

UMEEeT TPH OCH W TPU CTEIEHH CBOOOIBI JBUKCHUM

(puc. 1):

e momnepeuyHy och XOX', nexanymw BO (poHmanbHou
nrockocmu, BOKPYT KOTOPOH OCYLIECTBISIOTCS ABHKeE-
HHUA CTHOAHMsA - Pa3THOAHMA;

e caruTTajdbHyw och YOVY', jnexamyw B nepeoHesa-
OHetl nnockocmuy 1 Ipoxojsiyto uepes nentp O cycra-
Ba; BOKPYT 3TOH OCH HPOMCXOAAT ABMXKCHHS NpHUBeJe-
HUSl - OTBeJeHUs;

* BepPTHKAJIbHYI0 och OZ, COBHAAAOIIYI0 C HPOOOTb-
HoUl ocbio Hudicnell koneunocmu OR, korga Tasoben-
pCHHbII;'I CyCTaB HaxXOAUTCA B «BBIIIPAMJICHHOM» I10JIO-
JKeHUU. BOKpyr Hee NMpoUCXOJAT BpalleHHsl HUXKHEH
KOHEYHOCTH BHYTPb H HapPYXKYy.

JBmwxenus Oelpa OCYIIECTBISIOTCS ¢ MTOMOIIBIO OJHOTO-

€AMHCTBEHHOI'O Ta300eIpPeHHOI0 cycTaBa. JTO JHApT-

PO3 - waposuoHwlli cycmag €O 3HAYUTENBHONW CTEIEHBIO

3aMbIKaHUsA. B 3TOM OTHOIIECHWHU OH CYHWECCTBEHHO OTJIN-
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YaeTcsi OT IJICUEBOr0 CYCTaBa - HACTOSAIIEIO CYCTaBHOTO
KOMIUIEKCa, B KOTOPOM JIONATOYHO-IIJICUEBOM CycTaB Tak-
Ke SBJISETCS YHAPTPO30M, HO Oojiee OTKPHITHIM U 00naja-
I0IUM OOJbIIeil aMIIUTYJOH IBMXKEHHS 3a CUCT MEHb-
el ycTOH4YMBOCTH.

OO0beM IBIKEHUH B Ta300eipeHHOM cycTaBe OoJiee orpa-
HUYEH, YTO OTYACTH YJaeTcsl KOMIICHCHUPOBAaTb 3a CUeT
HOJBM)XHOCTU MOSCHUYHOTO OTIea MO3BOHOYHHUKA. JTOT
HEI0CTaTOK KOMIIEHCHUPYETCsl O0NbLIONH CTaOMJIBHOCTHIO
cycTasa.

Tazo0enpeHHbI CycTaB pabOTaeT MO TUIY KOMHAPECCUU,
IMOCKOJIBKY NOJIKE€H BBIACPIKATH BEC BCEIoO TyJIOBHUIIA, TOI-
Ja KaK IJe4eBOIl CycTaB 3aHAT 3JIOHTallMed - BBITATHBA-
HHEM.

XoTb Ta300eAPEHHBIHN CYyCTaB U UMEET TPU OCH U TPH CTe-
MeHH CBOOOIBI NBM)KCHHUH, KaK IUIEYEBOM, OJHAKO OH HE
obecrieunBaeT OOJBIION AMIUIUTYABI ABMXKEHHUS, OCOOCH-
HO B oTBeJeHUH (a0aykuun). [To3ToMy MBI HE MOXXEM Ha-
OmojaTh B Ta300epeHHOM cycTaBe ()EHOMEHA, PaBHOTO
napajgokcy Kogmana B miedeBoMm cycTaBe. DTOT IICEBJIO-
napajgokc (cm. mom 1) He CyLIECTBYET JAJs HIKHEH Ko-
HEYHOCTH.



Puc. 1



CrnbaHue B TasobepapeHHOM cycTaBe

Crubanue B Ta300€IpPEHHOM CYyCTaBe - 3TO JABHXKEHHUE,

Py KOTOPOM IIepelHss MOBEPXHOCTh Oenxpa MpuOInKa-

€TCA K TYJIOBUIY U BCSA HUKHASA KOHCYHOCTH OKa3bIBACTCs

PAacIoJ0XKEeHHOH Kinepeau OT (GPOHTAIbHON IIOCKOCTH,

MPOXO/sIIIEed uepe3 CycTaB.

AMIUINTYJAa CrU0aHMsl 3aBHCUT OT CIEIYIOUUX YCIO-
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* B menoM aMmiuTyna akTHBHOro crudanusi Oenpa
MEHbIIIe IAaCCUBHOTO. [lonodiceHue KoaeHnozo cycma-
6d TAaKXXC BJIUACT Ha aMIUIUTYOYy CFI/I6aHl/I$[Z Ipu paso-
2HymoMm KOJICHHOM cycTaBe (puc. 2) crubaHue B Ta30-
OelpeHHOM cycTaBe JocTHraeT Toiabko 90°, a mpu co-
eHymom (puc. 3) MoxerT goxoauTh g0 120° u nmaxe
Goiee.

* AMIUIMTYJla MACCHBHOIO crudaHus B Taz00eIpEeHHOM
cycTtaBe Bceraa npesbimaeT 120°, HO oHa TakKe 3aBU-
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CHT OT IIOJIOXKEHHS KOJCHHOTO cycTaBa. Ilpu pazozuy-
moM KOJICHHOM cycTase (puc. 4) aMIIMTyla TacCHUBHO-
ro crubaHus B Ta300€JAPCHHOM CyCTaBe OTYETIIMBO
MEHbIIIe, YeM TNpHu coeHymom (puc. 5). B mocneanem
ciyyae aMIuMtyaa mpessimaer 140°, u Oeapo mouTH
KacaeTcs rpyaHoil knetku. Jlamee OyaeT mokasaHo (cwm.
cmp. 166), xak crubaHue KojleHa HpU pacciabieHun
crubareneil roneHu obecrnedyuBaeT yBeIHMUEHHE aMIUIH-
Tyabl cru0aHusi B Ta300€IpEHHOM CYCTaBe.

[Ipu ocymiecTBIEHUU TMACCHBHOTO CrHOaHHS B 00OHX
Ta300ePEHHBIX CYCTABaX IIPU COTHYTBIX KOJIEHHBIX
(puc. 6) mepenHue MOBEPXHOCTH Oeaep MPHUXOIAT B
KOHTAaKT C TpPyJHON KJIETKOH. DTO OKa3blBaeTCs BO3-
MOKHBIM IIOTOMY, 4YTO CrubaHue Oexep codeTaercs C
HAKIOHOM mMa3a K3a0u BCICICTBHE YIUIOLICHUS MOsC-
HUYHOTO JIOp/103a (IIOKA3aHO CTPEJIKOH).






PasrnbaHme B Ta3obeapeHHOM cycTaBe

IIpu pasrubanuu B Ta300€APEHHOM CyCTaBE HUXKHSIS KO-
HEYHOCTh OTBeJeHA K3au OT (POHTAIBHOU IIOCKOCTH.
Amriuintya pasrubanus Oeipa HAMHOTO MEHBIIE aMIUIH-
TyIbl CTHOAHUS M OTPaHUYEHA HATSHKEHUEM ITOJIB3/IOIIHO-
OenpeHHON CBSI3KU (cm. cmp. 40).

AKTHBHOe pa3ru0aHue OCYIIECTBISETCS B MEHBIIEM
obbeMe, 4eM maccuBHOE. [IpH pa3orHYyTOM KOJEHHOM
cyctase (puc. 7) OHO BO3MOXKHO B GoubiieM oobeme (20°),
4eM IpH COTHYTOM (puc. §). DTO MPOUCXOIUT ITOTOMY, UTO
crubatenu rojieHn MeHee 3 (HEKTUBHBI B KAYECTBE Pa3TH-
Oareneil Oespa, MOCKOJBKY HX COKpAIlleHHE B OCHOBHOM
OpUEHTHPOBAaHO Ha crubaHue KOJEHHOTO cycTaBa (Ci.
cmp. 166). IlaccuBHoe pazrudanue gocturaet 20° mpu
HakJoHe Krnepead (puc. 9) u goxoaut ao 30° mpu TATe
PYKOH TO# k€ CTOPOHBI 33 CTOITY 10 HAIIPABIEHHUIO K CIU-
He (puc. 10).

OOpaTuTe BHHMaHHE Ha TO, YTO aMILUIMTyJa pa3ruba-
HUS B Ta300€IpEHHOM CyCTaBe CYIIECTBEHHO YBEIHYHU-
BaeTCs NpU HAKJIOHE Ta3a BIepel OJaromaps HOACHUY-
HOMY 710po03y. YdacTHe MOSCHUYHOTO OTHeda II03BO-
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HOYHUKA B pa3rH0aHHUM Ta300eJAPEHHOIr0 CycTaBa MOX-
HO U3MepuTh (puc. 7 u 8) Kak yroi MeXIy BEpPTHUKAJb-
HBIM (TIOKa3aHO TOHKUM IIYHKTHPOM) H «IIPSIMBIM» IIO-
noxeHueMm Oeapa (IOKa3aHO TOJICTBIM MYHKTHPOM).
«IIpsiMoe» MOJIOKEHHE JIETKO OMPENENIHTh, IOCKOJIBKY
YroJll MeXAy TaKHUM IOJOKeHHWeM Oelnpa W JIHHHEH, co-
eIUHSIOIEH HEeHTp Ta300eIpEeHHOT0 cycTaBa M Hepen-
HEBEPXHIOK OCThH NMOIB3JOIMIHONH KOCTH, IIOCTOSHEH (HO
UMeeT WHIWBHUIyalbHBIE Pa3IU4Us, TMOCKOIBbKY 3a6u-
cum om @opmbl masa, T.e. OT €ro HAKJIOHA KIIepeau
AW K3a]1).

[lprBoAMMEBIE AMIUIMTYIBl XapaKTEPH3YIOT IBYDKEHUS
«OOBIYHOTO» HETPEHHUPOBAHHOTO uenoBeka. [Ipu mpenu-
Ppo6Ke OHU CYLIECTBEHHO BO3pacTaloT. banepuHbl, Hampu-
Mep, aenaroT wnazam (puc. 11) B BO3ayxe, 4TO OKa3bIBa-
€TCsI BO3MOXHBIM 0J1arogapsi MOBBIIIEHHOW 3JIaCTUYHOCTH
MOAB3A0MIHO-0eipeHHoN CBs3ku. OIHAKO 37eCh CTOUT
OTMETHUTH, YTO OHH KOMIICHCHPYIOT HEJOCTAaTOYHOE pa3-
rubanne HaxXOMsIIENcs c3aad KOHEYHOCTH BEeChbMa 3HAYU-
TEJIHHBIM HAKJIOHOM Ta3a KIepeIu.



Puc. 11




OTBeaeHuMe B TazobeagpeHHOM cycTaBe

OTBeneHNe - IBHKCHHUE HIDKHEH KOHEUHOCTU KHAPYICU W
yIaJleHHe €€ om ocu CuMMempuy Tena.

TeopeTHueckd BO3MOXKHO BBIIOJIHHUTHL OTBeeHHE B O[-
HOM Ta300epeHHOM CyCTaBe, HO Ha IIPAKTHKE 3a OTBE-
JeHHEM KOHEYHOCTH B OJHOM Ta300eIpEHHOM CyCTaBe
aBTOMAaTHYECKH CIIEAYeT TaKoe K€ OTBEACHHE B IPYTOM.
OTO CTAaHOBUTCS OYEBUIHBIM NpH mpeBbimeHuu 30° oTBe-
neHust (puc. 12), xorma CTAHOBHTCS 3aMETHBIM HAKIOH
maza Onarofgapsi HaKJIOHY JUHHUH, COSAMHSAIONUIEH KpecT-
L[OBO-TIOSICHUYHBIE SIMKH (KOTOpPBIE COOTBETCTBYIOT IIPO-
eKIMM Ha KOXXY 3aJIHUX M BEPXHHUX MOJAB3AOIIHBIX OCTEH).
Ecnu MBICIIEHHO POBECTH MPOAOIBHEIE OCH HM)KHUX KO-
HEYHOCTEH, OHM TEepeceKyTcs Ha JMHUU CUMMETPHHU Tasa.
3T0 MOKA3bIBACT, YTO B JAHHOM IOJIOKEHUH KaxJas HUX-
HsA KOHEYHOCTb OTBeAEHa Ha 15°.

Korna orBemenme pocruraer makcumyma (puc. 13),
yroJl MeXAY HIKHHMH KOHEYHOCTSIMH CTaHOBHUTCS
OPSIMBIM. 37€Ch ONATH MPOUCXOIUT CUMMETPUUYHOE OT-
BeJicHHE B 000MX Ta300eIpEHHBIX cycTaBax - j0 45° B
KaXJOM. 3aMeThTe, YTO B ITOM clydae Ta3 HaKJIOHEH
Ha 45° K TOPHU30HTAIBHOM TJIOCKOCTH U «CMOTPHUT» B
CTOPOHY OMOPHON KOHEYHOCTH. [[03BOHOYHHK B LETOM
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KOMIIEHCHPYET 3TOT HAKJIOH Ta3a, HAKJIOHAICH K OHOp-
HO#l cTopoHe. Takum 00pa3oM, U 3]IeChb NO360HOYHUK
npuHuMaem yuacmue B JBIKEHHUAX Ta300eIpeHHOTO
cycTasa.

Crenenp oTBefeHHs Oelpa KOHTPOIHMPYETCS KOHTAKTOM
€ro ImEeWKH C KpaeM BepTIY)KHOW BHAAWHBI (cm. cmp. 26);
HO elle paHblIe TaHHOE JBMKCHHE OOBIYHO OIpaHMYMBA-
eTcs HaTSDKEHHEM IPHUBOASILIMX MBI, a TaKKe IOI-
B3JI0LITHO-0eIPEHHON M JTO0OKOBO-OEIPEHHON CBS30K (CM.
cmp. 44).

Tpenuposxa MOXKET CYLUIECTBEHHO YBEIMYUTh MAaKCHU-
MaJbHBIH 00beM oTBenmeHus Oeapa. Hampumep, y Oaie-
PUH aMIUIMTYJa aKmu6Ho20 OTBEHCHUS B BO3AYXE IOCTH-
raet 120° (puc. 14) - 130° (puc. 15). IlaccusHoe orBene-
HHUE TIpPM LIrarate B CTOPOHBI y TPEHUPOBAHHBIX JIOJCH
(puc. 16) moxet nocturars 180°. Ho, mo cymecTBy, 310
yK€ He YHCTO€ OTBEICHHE, NMOCKOIBKY AT TOTO YTOOBI
pacciaabuTh MOJB3I0IIHO-0CIPEHHBIC CBSI3KH, Ta3 HAKJIO-
HsieTcs knepeau (puc. 17), a MOSICHUYHBIA OTIEN MO3BO-
HOYHHKA TPUXOINUT B MOJOXEHUE THUIEPIIOpA03a (MoKa3a-
HO CTPEJIKOM), YTO MO3BOJISET OTBEACHHME M crubaHue B
Ta300eIpEHHOM CYCTaBe.






