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B rpymiy MBIITIEYHBIX TKAHEHU BXO
Pa3JIMYHBIE KAK MO CTPOCHUIOy TAK M I
POUCXOXKJICHHUIO TKaHW, OOIIMM JJIS1 KOTOPBIX
SIBIISIETCS. CIIOCOOHOCTh AKTHBHO COKPALIATHCS

OHu oOecneunBaIOT MEpEMEIICHUE TeJia B
IPOCTPAHCTBE M €r0 4aCTEW OTHOCHUTEIBHO

NpyT Jpyra.




1.

[To mpoucxoxkaennto (rucToreHeTHIecKasi Kiaccu
MBIIIICYHbIC TKAHU ACNATCS HAa O THUIIOB:

ME3CHXUMHEBIC (MBIIICUHBIC TKAHU BHYTPEHHUX OpPraHOBy KPOME
cepara);

AMUACPMaIIbHbIC (MHOATUTEIIMOIUTHI JKEJIE3 — MPONU3BOIHBIC
3KTOJICPMBI);

HelipanbHbie (M3 HEPBHOUM TPyOKH);

neaoMuaeckue (M3 MUOSTIMKApANATLHON TIJIACTUHKN
BHCIICPAILHOIO JINCTKA HECETMEHTUPOBAHHOM ME30/ICpPMBI);

comarnieckue (M3 MHOTOMOB).

2. ITo MmophodyHKITMOHATEHBIM 0COOCHHOCTSIM MBIIIIEYHBIC TKAHH

ACHATCS Ha IOoIepeyHoIIonocarbie (MCUepUeHHBIC) U TIaIKHC




Mopdonorus MbIIIEYHBIX TKAHE
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* XapakTepHOu Mop(bonomqecmﬁ
OCOOEHHOCTBIO BCEX THUIOB %3
MBIIIICYHBIX TKAHEH SBIISCTCSA
yIJIUHEHHAs (popma ux
CTPYKTYPHBIX KOMIIOHEHTOB,
KOTOPBIE COJIEpKAT CHEHUAIbHbBIC
OpraHelibl = MUOQUOPHILIIBI WITH
MHUO(UIAMEHTBIy COCTOSIIIINE U3
COKPaTUTEIIbHBIX OCJIKOB.
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* CTpyKTYpHOH €OUHUIICH
CKEJIETHOW MBIIIIEYHOM TKAHU!
SIBJISIETCSI MBIIIIEYHOE BOJIOKHO,
KOTOPOE COCTOUT W3
MHUOCHUMILIACTa 1
MHOCATEIUTOLIMTOB,y ITOKPBITHIX
oO11IeM 0a3albHOM MEMOpPaHOM .
bazanpHas MeMOpaHa BMECTE C
71a3MOJIEMMOM 00pa3yroT
CapKOJIEMMYa

Ckenemmn




JInmHa MHOCHMIIIAcTa KOJIeOJIeTC
HECKOJBKHX MHKPOMETPOB 0 HECKOIBK
CAaHTUMETPOB, 4 JUAMETP COCTABIISCT
50-100 vxwMm. -

[Io mepudepun MHOCUMILIACTA
pacnoiararorcs sajapa (0T HeCKOIBLKUX
IICCSATKOB 10 HECKOJBKHMX JECATKOB THICSIY), a
B LICHTPAJIIbHOM €r0 YacTH JIOKAJIU3YIOTCS
Muoguopuniol.
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CkeyieTHas MbIIIeyHas TKaHba DI = - &\% /

*  Muodudbpuiuibl CTPOro
OPHEHTHUPOBAHBI BJIOJIb BOJOKHA M
COCTOSIT M3 YePEIYIOIINXCS
CBETJIBIX M TEMHBIX IOJIOC, HiH I-
JICKOB U A=ITHCKOB,
00pa30BaHHBIXy COOTBETCTBEHHO,
AKTUHOBBIMH (TOHKHMU) H
MHUO3HHOBBIMH (TOJICTHIMH)
Muo(duIaMeHTaMt, KOTOPHIC
pacIiojararoTcs MmapajuieIbHO JPYyT
APYrys=

bnaromaps crporor opueHTaIUA
MUO(DHUOPHII MBIIICYHBIC BOJIOKHA
UMEIOT MOMEPEYHYIO
HNCYCPUCHHOCTba




B cepemune kaxporo l-mucka Haxomurcs tenmodparma (Z-
IMHUA), TPEACTABISAIONIAS COOOH CETEBUIHYIO CTPYKTYpPY
IIUTOCKEJIETay, OOpa30BaHHYIO (QUOPHILUIAPHBIM  O€JIKOM (=
aKTUHUHOM. K y371am 3TOM CE€TM aKTUHOBBIE (PHIIAMEHTHI
(PUKCUPYIOTCS C TIOMOINBIO OEIKOB HEOyJIMHA, BUMCHTHHA W
NeCMUHA. MUO3UMHOBBIE (DUIAMEHTBI, 00paszyromue A=IUCKU, B
CBOECH CPEIHEW YaCTU TAKXKE CKPEIUISIOTCA C LUTOCKEIECTOM =
Me30(pparMoii, MPEACTABISAIONIEN CETEBUAHYIO CTPYKTYPY,
COCTOSIIYI0 M3 OelKka MHOME3HWHA. JDTO MECTO Ha3bIBaeTcs M=
IMHWEH. MHUO3UHOBBICE (QUIAMEHTBI HE JOXOHSAT CBOUMH

KOHIIaMH 110 £Z=IUHWH, HO CBSI3aHBI C HHUMH C ITOMOIIBIO
pacTsHKAMOTO O€JIKa TUTHHA.
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Mwno3unHoBble
MnodpunamMmeHTbl Ha
HebOmbLLOE PacCTosIHME
NPOHMKAIOT B MPOCTPAaHCTBA
MeXay akTUHOBbIMMU
MuodounameHTamu, c
KOTOPbIMW OHU CBSI3aHbI C
MOMOLLbIO HEPACTAXMUMOro
domnbpunnsapHoro berka
HeOynunHa.

CTpYKTYpPHO-YHKLUMOHANBbHOMN
eanHuuen mmopubpunnel, Ha
YPOBHE KOTOPOW NPOUCXOONT
COKpalleHune, aBndeTcs
capkomep.

OH cocTOoUT 13 NOSHOro Ancka
A 1 OByX NOMOBUHOK OAUCKOB |,
TO €CTb 3aKI4YEH MexXay

OBYMS cocegHUMU Z-NUHUAMMN
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E€ TpyKTypHOU €IUHUIIEU
ABIISIFOTCS KJIETKU —
KapAUOMUOLIUThI.

Paznnyaror 9 ux Tumon:
COKPaTUTECIIbHBIC, WIN TUITHYHBIC
U aTUIINYHbIC: CUHYCHEIC
(neticmekepHbIC), TTEPEXOIHEIC,
IIPOBOSIINE U CEKPETOPHBIC. Bee
TUIIBI KapIHOMHOIIUTOB IMOKPBITHI
0a3zaabHOM MEMOpPaHOM.
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Tunnunsie (coxkpaTUTEILHBIE) é—%,

KapAUOMUOIIUTHI //7 )é

* UMCIOT (hOpMY HHUIMHAPA JJIMHOM OKOJIO
100-150 mxM u quamerpom 10 20 MKM.
OHH cozmepKaT OITHO, PEIKE JIBA SIPa,
KOTOpBIEC PACITOIararTcs II0 MEHTPY
KJICTKH, @ BOKPYT SASp TpyHIIamMu
JTOKAJIM3YIOTCS MHOGHOPHILIEI (ITOJIS
Konreiima).




MBIIIICYHBIE BOJIOKHAa

B o0macTtu coeIMHEHUN KapJUOMHUOIIUTOB 4ETKO
BBISIBJISIFOTCSI BCTABOYHEBIC JIUCKH.

CtpoeHue MUO(PUOPUILI TAKOE K€y KaK U B
CKEJIETHOU MBIIICYHOU TKAHUa



CxeMa yIbpTpaMHUKPOCKOIIHYECKOTO CTPOCHUS
COKpaTUTEIIbHBIX KapAHOMHUOIIUTOB
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ATUIIMYHBIE Ka JITNOMMNOIINTHI a2
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* Cunycusle (nelicMeKepHbIE) KapIHOMHUOIIUTHI —
3amaBarelid puTMa. OHU BOCIPHHUMAIOT YIIPABJISIOINC

CUI'HAJIbI OT HCPBHbLIX BOJIOKOH M B COOTBCTCTBHUH C
9THUM HU3MCHAIOT PUTM COKpaTHTCHBHOﬁ ACATCIIbHOCTH «

* IleiicMekephl EepeaalOT YIPaBJISIONEe CUTHAILI Ha
IIEPEXOIHBIC KapIHOMHOIMTEI, OT KOTOPBHIX CHIHAI
noctymaeT Ha npopomsmue (my4dok I'ncca, BoaokHa
[Typkuabe) U manee — Ha COKpaTUTEIbHBIC
KapAUOMUOIIUThI.




CekpeTOpHBIE KaAPANOMHOLUTEI

OTHOCATCA K TOPMOHOIIPOAYIIUPYIOIIUM KIETKAMa
OHH BBIpA0ATHIBAIOT HATPUNYPETHUYCCKAM (PAKTOP,
KOTOPBIN YYaCTBYET B PETYIALNA
MOY€00pa30BaHsl, a TAKXKE KPOBSHOI'O JIABJIICHUS U
JIP= IIPOIIECCOB.



Mopdosornyeckue 0COOEHHOCTH amu
KapIUOMHOLIMTOB

OHU UMEIOT OBAIBHYIO (hOPMY, KPYITHEE TUAMETPOM B 2 3 pa3a, qeM
TUIIUYHBICy; MHODHOPHILIT Y HUX COOTBETCTBEHHO MEHBIIIC, KOTOPhIC
pacronaralTcs HeyHnopsAI0YCHHO, TT0ITOMY IONEPEYHAS HCUCPUCHHOCTD
HE BBIpa)KeHa

B Hux Oosbminii 00bEM IUTOIMIIA3Mbly, KOTOpAs MPU OKpallluBAaHUU
ropas/io CBETJIEE, SAPO PACHONAracTCs SKCIEHTPUYHO-

B Hux cmabo npeacTaBieHbl opranesuibl oomiero 3Hadenusis JI1C,
MUTOXOHJIpUHy OTCYTCTBYIOT T=-TpyOOUKU.

IIpy TUCTOXUMUYECKHUX MCCIICAOBAHUSIX B HUX BBISBISECTCS OOJIbIIIE
BKJIFOUEHUM TJIMKOI'€HA, BBICOKAsA aKTUBHOCTH JIJII' B TO Bpems Kak B
TUIIMYHBIX — MEHBIIIE TJIMKOT€HAa U BhICOKAasA akTUBHOCTH C/II'.



- \\\\
FH&I[K&H MBIIIICYHAI TKAHb /- \\:\\\Q\N% /
MC3CHXHUMHOI'O THUIIA

© EE€ CTpyKTYypHOUW €QUHULIEH
ABJISIETCS MHUOIIUT,; UMEIOIIHM
BEPETCHOBUAHYIO (hOPMY, SAPO
B HEM YIJIMHEHHOEC,
JTOKAJIM3YETCA II0 LEHTPY
KJIE€TKH. /[JIMHA MHUOLIUTOB
KOJICOJIETCSl B MpeAeaax
20-500 vxm, a nnametp B
o0JyiacTu OprOIIIKa — BCETO
b 9-8 MrM.
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['mankast MbIllIeYHAs] TKaHb /%/f:

HEUPAJILHOTO HMPOUCXOXKICHUSA

* Pa3BuBaeTcCs M3 HEMPAJIBLHOIO 3a4aTKa
BHYTPEHHETO CJI0S INIa3HOrO OOKallaa

® MI/IOHI/ITBI JIOKAJIN3YIOTCA B JSIIUTCIINU PAdYKKH,
HUMCIOT OTPOCTKHy B KOTOPBIX HAXOJIHUTC
COKPATHUTCJIIbHLIC MI/IO(I)HJIEIMGHTI)I-

* Muonutsl 00pa3yoT 2 MBI — CYKHBAFOITYIO
U PaACIIUPSAIOMIYIO 3PAY0Ka
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[ ucTo(prU3nOoJIOTHS COKpaAIICHUS

HCUYCPUYCHHBLIX MBIIIIII.
CKeJIETHBIC MBIIIIBI 00TaTo HHHEPBUPQBAHD]
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CurHaj 0 Hadajae COKpAIICHUS MCUYCPUYCHHOM MBIIIECYHOM 33
TKaHU 33Ja€TCA LEHTPAIbHON HEPBHOW CUCTEMOM. OH
BbI3bIBAET BOJIHY JEIOJISAPU3ALNYN TJIA3MOJIEMMbl, KOTOpPAs B
BHMJIC IIOTCHIKAJIAa JCHUCTBUS NEpeaaéTcs Ha MeMOpaHy
T-tpybouck n manee Ha MmeMOpany ADC, BciaeacTBue 4ero
13 €€ MUCTEPH BBICBOOOKIAKOTCS MOHBI KaJIbIIH,
WHULUUPYIOIINE B3AUMOJICHCTBUE AKTUHOBBIX U MHUO3UHOBBIX
MHO(DHUIIAMEHTOBy TO €CTh COKpalleHue. Ilocie
MIPEKPAIIECHUA CUTHAJIA MOHbI KaJIbIMs CHOBA
aKKyMYyJIMPYIOTCS B ADC M COKpalleHUEe IMPEKPaAIIACTCS.



A
B nporiecce cokpalieHust nonepeunononoca b\w\;%mu /
2“( = ><
JUTMHA aKTUHOBBIX U MHO3MHOBBIX
(GrIaMEHTOB HE M3MEHSETCS, A z%

IIPOUCXOAUT UX CMEIICHUE
OTHOCHUTEIIBHO JIpyT Apyras
MHO3MHOBBIE HUTHU BIBUTAIOTCS B
IIPOCTPAHCTBA MEXKIY
AKTHHOBBIMHM, 4 AKTHHOBBIC =
MEXKTy MHO3UHOBBIMU} B
pe3yinbTare 3Toro: mupuHa I-
nucka 1 H=mosockn A=nucka
YMEHBIIIACTCSIy B TO K€ BPEMsI
IIUPUHA TUCKAa A HE U3MEHSICTCS,
HO JJIMHA CapKoMepa
yKOPAYBACTCSla

] — akTHH; 2 — TOJIOBKAa MHO3UHA.




COKpaTUTEIILHBIN ammapar
ITIAJIKOMBIIICYHBIX KJIETOK
OpPEACTABICH (pMIAMECHTAMH aKTHHAg
00pa3yIIUMU TPEXMEPHYIO CCTh,
PAOM C KOTOPOH PpacHoJIararOTcCs
MOHOMEPHI MHO3WHa.




B oTiauuyue ot nonepetmon(mégz ne
MblUily B KOTOPBIX MHO(DHUOPHILIEI
CYILLECTBYIOT IOCTOSHHOy B 2/1AOKUX «
MbIUAX OHU O0Pa3yrOTCS TOJILKO B
MOMEHT COKPAIl[CHHSy KOTOPOE
POUCXOJUT BCICACTBUE IOCTYILICHHUS
CUTHajJa OT HEPBHBIX KJICTOKa




Ilon BO3mEHCTBUEM MEaUATOPA B
IJ1a3MOJIEMME MHUOIIUTOB
00pa3yroTCs KaBEOJbly B KOTOPHIC
IIYTEM SHJIOIUTO3a IIOCTYIIAIOT
MOHBI KaJlbllWsy BHI3BIBAIOIINC
MTOJIMMEPHU3ALNI0 MOHOMEPOB
MHO3UHA U €T0 B3aUMOIENCTBHUE C
AKTHHOBBIMM (PHUJIAMEHTAMMU.

2 — IUIOTHBIC TEJIbLIA; 8 —
AKTUHOBEIE U 9 — MUO3UHOBBIE
MHUO(UITAMEHTHI.



IIPUKPEIUIAIOTCA K CIICIUAJIBHBIM yYaCTKaM
BHYTPEHHEH MMOBEPXHOCTH ILJIA3MOJIEMMbly a
IPYTUM = K MUO3UHY. MUO3UHOBBIE
(bMIIaMEHTBI IPUKPEIUISIOTCS K
CIIEIMAJIBHBIM MECTaM B IIMTO30JI€ KIETKH

(H@KCYCBI) T (CM. IPEABIAYIIHUN CHANT)m



Perenepanusa MbIIIEYHBIX TKAHEH f;:g\l

RG] W

¢ HOHGpG‘IHOHOHOC&Ta}I CKCJIKTHAsA MBIINICYHAS TKAHDb
PETEHEPUPYET 3a CUHET MHUOCATEIIIIMTOIIUTOB

°* B cepaeyHoOn MCUEPUYEHHON MBIIIEYHONU TKAHU
BO3MO)KHA BHYTPHUKIJICTOUHAs pereHepamnus (padodas
runepTpodus). [lorndaromue KapaAuOMHUOLIMUTEI HE
BOCCTAHABJIMBAIOTCS

e [magkas MblllIeyHas TKAHb TaK)Ke PEreHEpUPYET Ha
KJICTOYHOM ypoBHE (pabouass runepTpodus)s.



CTpoeHue MBILIIBI KaK OpraHa %}%//
W

* MpIreuHble TKAHU 00pas3yroT OpTraHbl UJIM BXOJAT B
COCTaB JIPYIrUX OPTraHOB.

°* B TOM ¥ UHOM CJly4yae OHU TECHO
B3aUMOJICMCTBYIOT C BOJIOKHHUCTOM COCIUHUTEIBHOU
TKaHbIOy KOTOPAs B BUJEC IIPOCIOCK OKPYXKACT
MEIIIICYHBIC BOJOKHA U KICTKH (PHIOMU3MUI), UX
rpymmnbl (IEpUMH3HI) B MBIy KaK OpraH
(>rimmu3mii).

°* B COeAMHUTETIBHON TKAHU MPOXOAAT COCYIbl U
HEPBbI.
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BJIATOJAPIO 3A BHUMAHUE



