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Cxema CTPOCHUS MbBIIIEYHOTO BOJOKHA

Capkomep - ¢ ABYyX CTOPOH
OrpaHnNYeH

Z — membpaHamu.
ToncTble.— MUO3NHOBbIE,
TOHKME — aKTUHOBbLIE HUTW.
CocTosiHUS:

1 - paccnabneHHoe,
2 — COKpalleHHoe.

[1nnHa capkomepa B
NOKOSALLENCS MbILLLIE OKOSO

2 MKM, a B COKpaTuBLLENCS C
MaKCcUMalibHOW CUSIoN -
- HeckoRbko bonee 1 MKM.




Capkoruia3ma

B capkonfna3me HaxoamnTcs Becb Habop
TUMUYHbIX AN NDOON KNeTkn opraHOUAoB.

Ocobo cnenyet nogyYepkHyTh Hannyme:
- capkonsiaaMmaTU4ecKkoro peTukynyma,

- MMOrnodunHa,

- DOMbLLUOro KonnyecTtsa MUTOXOHOPUWN,

Kpome Toro 3gecb eCTb cokpamumsie
MuogousiaMeHmal.




TpONOMHUO3HH TpONOHKH C AXKTHHOBBIE

[
.

MHO(PHUIAMEHTBI

« AKmuHoeble hunameHmsl, CKOMNaHOBaHbI N3 OBYX
aKTUHOBBLIX HUTEWN, NPeACTaBALWNX cobon Kak bbl
OYyCUHKM rNOBYNsIpHbIX MOMEKYN akTuHA. TOHKue
HUTU UMEIKT aKmueHble UeHmMphbI, PacrnonoXXeHHble
Opyr ot apyra Ha pacctosaHnn 40 HM, K KOTOPbIM
MOTYT NPUKPENNATLCA royioBKM MMo3nHa. Kpome
aKTUHA B TOHKNX HUTAX UMEIOTCHA N gpyrue b6enku -
TPONOMWO3UH, TPOMOHUHGI (I, T, C). TPONOHNHOBLIN
KOMMJEKC pacnofaraeTcd Hag akmueHbIMU
UeHmpamu, npukpbiBasi Ux, YTo NPenaTCTBYET
COeANHEHIO-akTiHa € MAOSHHOM:



Cxema CTpOCHHS aKTHHOBBIX U MHO3HHOBBIX
(pMITaMEHTOB

80 0 B 5 B8 8.7, 7
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AxTun Munoznnn fonosxw .~Mo3./wa

 Muo3uHoebie bunameHmabil 0Opa3yoTcs boree Yem
OBYMACTaMM Monekynamm mmosnHa. Kaxgasa ns HUX cKpyyeHa
nonapHoO N UMEET BbICTYyMarLWMUn OTPOCTOK, Ha3blBaeMbIU
20/108K0U. [ 0NOBKM HanpaBneHbl nog yrriom oT UeHTpa B
CTOPOHY TOHKUX HUTEW (HAaNOMMHAKT «epLU» ONA MbITbS
nocyabl). B ocHoBaHMKM rofioBKM MUO3MHA UMEETCHA (PEPMEHT
ATdasa, a Ha camMou ronoBKe pacnonaratTcda nerkme Lenu u
mosiekyna AT®.




JIBUTarejIbHbIE €AUHUIIbI

- K Kaxkgomy-mMbiLLIEYHOMY BOJTIOKHY NOAXOAUT
OTPOCTOK MOTOHENPOHA.

- Kak mpaBuno, 1 MOTOHEVPOH MHHEPBUPYET
HECKOJIbKO MbILLEYHbIX BOSTOKOH. OTO U €CTb
OBuratenbHas eguHuLa.

« OKOH4YaHMe MOTOHENPOHA N MbILLEYHOE
BOJTIOKHO 06pa3ytoT HEPBHO-MbILLEYHbIN CUHArC.




HepBHO=MBIIIIEYHBIA CUHAIIC

1 - npecnHanTU4eckKas
MemMOpaHa,

2 - Ny3bIPbKKN C
aLEeTUIXONIMHOM,
3 - MUTOXOHAPUMU,

4 - cuHanTTU4YeckKas
wenb,

5 - NOCTCMHaNTU4ecKas
MemMOpaHa,

7 - Mnocpmnopunnel.

LupuHa
CUHanmu4eckou wesnu
20-30 Hm



Ilepemaua 11]1 uepes
CHHAIIC

1 — Be3aukyna, 2 — megunatop (auetunxonuH, AX), 3 — xonuHopeuenTop,

4 — KaHanbl, 5 — NOCTCUMHaNTM4YecKkasas MeMbpaHa, 6 — npecuHanTU4Yeckas
MemOpaHa

Bbixoa megmnatopa oGycrnoBrieH crieayowen nocrieaoBaTesibHOCTbHO
adheKkToB:

- npu noctynneHum N K npecnHanTn4eckon memobpaHe B Heun
OTKPbIBAKOTCA KanbLUMeBble KaHalbl,

-  BXOASLMM Kanbuuu B3anMoOaOenCTBYEeT C OeNKoOM KasibMOOY/IUHOM,

- B pe3ynkTate K MeMbpaHe NoATArMBaroOTCH HECKONbKO Ny3bIPbKOB C
MeAnaTopom,

- MeaunaTop nocTtynaeTtT B CUHANTUYECKYHO LUeJlb.




B3anMoaencTBue Meauaropa

IOCTCHHAITAYCCKON MEOpaHOu

Megnatop (AX)" anddpyHOMpPYyeT N0 CUHaANTNYECKOM
XUOKOCTU U Oonbluas 4YacTb MOMEKysT ero gocturaer
NOCTCUHANTU4YECKON\ MEMDpPaHbI, TOe B3aMMOAEUCTBYET
C XonuHopeuenTtopom (XP).

Pesynbtatom B3aumogeuctena AX. ¢ XP daBndaetcs
OTKPbITUE XemM08036yOduUMbIX UOHHbLIX KaHaJslos.
CenekTuBHbIN y4acTok ero ummeetr gmametp 0,65 HM.
Uepe3 Hero MoryT npoxoauTb NuULLb MNOSOXUTENbHbIE
MOHbl (CTEHKa KaHasia anekTpooTpuuaTenibHa) HaTpus
Unn Kansunga. Ho B HoOpMe npeBanupyeT NOoTOK UOHOS
Hampusi. OHN NO KOHLEHTpPaLUMOHHOMY rpagueHTy U3
CMHaANTUYEeCKOU LWENN MOCTynarwT BHYTPb MbILLEYHOrO
BOJIOKHA U OenondpusyroT  MOCTCUMHANTUYECKYIO
MeMOpaHy.




JluraanzaBuUCUMBIN KaHAaJ
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PecunTes AX

- [1na nepenayun yepes cuHanc1 11
Tpebyetcsa okono 300 ny3bipbkoB ¢ AX.
[MNO3TOMY HEOBXOOANMO INMOCTAHHO
BOCCTAHABJINBATb AX.

- 3a CYET NPOAYKTOB pacnaaa
« HOBbIN CUHTE3

- [logB0O3 N0 HEPBHOMY BOJIOKHY




HapyimeHue CMHAIITHYECKON MPOBOAMMOCTH

HekoTopble s5abl MOTYT YaCTUYHO HapyLaTb WX MONMHOCTLIO DOKMPOBATL
HEepPBHO-MbILWEYHYIO Nepeaady. MexaHnam ux gencTBns MOXeT OblTb
pasnunyeH, 4YTto onpeaensaercs MeCTOM NPUIIOXKEHNS SA4a NN NPUMEHSEMOro
B MeauuuHe npenapata. MoXHo BblAENUTE CReayowme OCHOBHbIE NyTH
BrnoknpoBaHUs:

a) bnokaga nposeaeHus Bo30yXaeHns N0 HEPBHOMY BOSIOKY MyTeEM
NPUMEHEHNA MECTHOMN aHECTE3UM,

6) 6nokaga BbICBODOXAEHUA MeanaTopa, HanpuMep, NyTemM AeNCTBUS
BOTYNNUHNYECKOrO TOKCUHA,

B) HapyLleHMe CMHTE3a aLEeTUNXONNHAa B MPecMHanTU4eCcKoM HEPBHOM
OKOHYaHUMU,

) YTHETEHME XONMHAcTepasbl (dbocdopopraHndeckme oTpaBnatoLLImne
BELLEeCTBaA) NpmBeaeT K anutensHomMmy B3anmogenctaenio AX ¢ XP un
HapyLUeHU0 BO3OYAMMOCTN NOCTCUHANTUYECKON MeEMOpPaHHI,

[) BewecTsa, AENCTBYS Ha XONMHOPeLLEeNnTop, MoryT 6noknpoBaTtb ero NnyTem
HeobpaTUMOro CBA3biBaHUSA (Q-6yH2apOMOKCUH) NN ONUTENBHO BbITECHATD
AX (Kypape); UHaKTuBMpoBaTb peuenTop (CYKUUHUMXOUH, OekamemoHud).




MII

« MbilLEYHOE BOSTIOKHO MMeeT MeMbpaHHbIn noTeHuunan -80 -
-90 mB. Ong-Toro, 4Tobbl BbI3BaTb BO3HUKHOBEHUE
BO30YyXXAeHUs1 B NocTcuHanTu4yeckon membpaHe
MblLLIEYHOro BofokHa ogHoro [, noctynuellero K cuHancy,
HegocTaTouHo. [ns Bo3HnkHoBeHUS M Heobxoanmo, 4To
bbbl aenonspusayma MemMopaHbl OOCTUMRA KPUTUYECKOTO
ypoBHS (KI1) paBHoro -50 - -55 mB. lpu noctynneHunu
OAWHOYHOro KBaHTa MeauaTopa NnocTCUHaNTUYeCcKas
MembpaHa genonsipusyetca nuwb Ha 0,1-0,15 mB.
Pa3HOBMAHOCTb Takown genonsapu3aumnm membpaHbl HOCUT
Ha3BaHWe nomeHyuana KoHuesou rnacmuHku (F1Kr1). MNpwn
Bo3HMKHOBeHUU K[ Bpema pa3suTtunsa genondpusanmm
cocTtaBnsert (puc. 4.2) okono 1,5-2 mc, a Bpemsa cnaga - 4,7
MC, TO €CTb BPEMEHHbIE NMapaMeTpbl ero 3Ha4YnTeSIbHO
OnnHHee, Yyem y [1].




SIBiICHNE cCyMMaIliH.

« O603Ha4YeHUs:

a, 6 - penonsApusauns He AOCTUTaeT KPUTUYECKOro YpPoOBHS,
e - pe3yneraTt cymmauum — BIICI1 (Bo3Oyxaatowmn nocTCMHaNTUYECKUN
noTeHuwnan)
- ObblyHO anga nepegayvun ogHoro [ BbicBoObOXOaeTca Ao
MunnnoHa moriekyn AX (200-300 Be3ukyn).

- Ho npu noctynnenun ogHoro '] nnb HECKONBLKO BE3NKYI
BblaensaoT AX U BHa4arne npoucxoguT NosiBfieHne MeCcTHOro
noteHuuana, [ins nepexoga ero B [[] TpebyeTtca nocrynneHune

Heckonbkux-T1L k cuHancy, 4To NpNBOOUT K CyMMayuuw
™ rrsS ria




Jlist gero HeoOxomumeo-Tioctyruieane I1J] k mprme?

BI1CI1 pacnpocTtpaHseTca Nno capkorieMme.

[IpockaknBaeT o membpaHe
capkonnasmMaTU4yecKkoro peTukynyma.

B pesynbraTte oTKkpbiBatoTcs Ca++-kaHanbl.
Ca++ 13 UNCTEPH BbIXOOUT B capKonasmy.

KoHueHTpauua Ca++ B capkonnasme
Bo3pactaeTt B 100 pa3 n bonee.

TonbKo nocne 3Toro Ha4YnHaeTca MbllleyHoe
COKpalleHue.




Jlerno Kajabls — CapKoOIIa3sMaTUUYECKUN PETUKYIIYM

1- Mmmopunbpunnel,

y
capkonnasmaTu4yecknm
PETUKYNYM,

3 — LNCTEPHBbI,

4 — T-TpybouKN,

5 — basanbHas
MemMOpaHa,

¢ 6 — MUTOXOHOPUM.




Ponb KaJIbIIWA B MbBIINICYHOM COKPAIlICHHWH

AKTUBHbIA LLEHTP aKTWHA

- [locnenoBaTtenbHble 3TanbI:
a — paccnabrneHue,

6 — coeanHeHne MNO3NHOBBIX FMOTOBOK C
aKTUBHbIM LIEHTPOM aKTuUHa, [lnsa aToro
KanbLun B3aMMOOEUCTBYET C
KanbMO4YNMUHOM,\MTO OTKPbLIBAET
aKTUBHBINA LUEHT aKTUHOBbIX
donnameHTOB.

B — MOBOPOT rOSIOBKM MUO3NHA U
conmxeHne Z-membpaH. [1ns atoro
Heobxoamm rnaponns ATO u
BblernieHne cBoOOOHOW 3HEPrun,

[ — pa3pbIiB CBA3N MMO3NHA C aKTUHOM.
[1na 3Toro HeoBXoAMMO «OTKavYaTb»
Ca++ B capkonnasmaTuveckunm
petukynym (Ca++ akTMBupyeTr-Hacoc).




«lllaroBemi» MeXaHmu3Mm




OMI'

OreKTpuyeckme sBneHns 8 MblllLe,
CBAA3aHHbIE C MeXaHn3MaMu nepexoga
[1[ (BO30Y>XOEHUSA) MOXHO
3apernctpmpoBaTb BBOAS\B HEE
MUKPO3MEKTPOA, Nn noMmecTmus oba
anekTpoaa Ha mblwuy. Metoguka, ¢
NOMOLUBLIO KOTOPOW MOXXHO
3apermcTpmpoBaTb 3TN ABEHUS
nofyynsra HasBaHue
ariekmpomuozpadghuu, a nosiyvyaemas
KpuBas - asiekmpomuozpamMmma.
CyLuecTByeT MHOMoO METOANYECKUX
NPUEMOB U OS19 perncrpaunm camoro
MbILLEYHOro COKpaLleHunS.
arnektpomuorpamma (OMI): A - Tpu
nocriegoBaTerbHbIX NoTeHuuana
NEenNcTBUA ogHON ABUraTesibHOU
eanHuubl; b - anrebpanyeckas cym-
MaLuma noTeHunanos AencTBuUsa MHOMX

OBuUraTenbHbiX €Attt
(nHTepdepeHtmoHHaga -AML).



PaznndHble peKUMBI COKPANICHUST MBIIII]

25vmMn/c 40 umn/c
20umn/c

CoKpaueHue

MoJsIHBIN
TeTaHycC

A - OOUHOYHOE COKpaLlueHue,
B — HeNonHbIN TeTaHycC,
B — nonHbIN TeTaHyc.

« [1nA nepexona B TeTaHU4YeCKue CoOKpalleHus
Heobxoanmo noctynneHue HoBbix BIICI1 yepes
HeOOoNbLION MPOMEXYTOK BPpeMeHU, Koraa Mbliliua
eLie He paccrnaoumnacb




AHATOMUYECKMN U (PU3UOITOTUYECCKAM MOIIEPECUHUKH
MBIIIILL

B ecTecTBeHHbIX YCNOBUAX Ha
nposiBrieHne CUsbl MbiLLbI
OKa3blBaeT BJfIUSTHUE He TONbKO
Ha3BaHHbIe Bblille TPU YCroBuUs,
HO M yron, NoA KOTopbIiM MbliLLLa
noaxoauT K KocTtu. Yem 6onblue
yrosn npukpenneHus, Tem nydiie
yCcrnoBusi Ans nposiBrieHus
cunbl. Ecnu mbiwdga nogxoauTt
noa NPAMbIM YIFIOM K KOCTU, TO
NOYTU BCA CUMA MbIWLbI
3aTpaymBaeTca Ha obecne4vyeHue
ABWXEHUS, a NpU OCTPOM yrne
YacTb CUIbl NAOET Ha
obecneyeHne ABUXeHUSA, Apyras
YyacTb - Ha caaBnUMBaHue
pblyara, cxxatue ero.




Ponp AT®D B MBIIIIIE

ATO B MblWLE HeObXxoauma Ans: a) cokpallueHus (obpasoBaHus
MOCTMKOB); ©) paccrnabneHus (paspblBa MOCTUKOB); B) paboThl
Ca-Hacoca; r) pabotbl Na,K-Hacoca (ana nukemaoauum
HapYLUEHHbIX NOHHbIX FPaAVUEHTOB,/B pe3ynbsTaTte NoCTyneHns
BO30YXKOEHUA).

OpgHako B capkonnasme Mbilubl AT oTHOCUTENBHO HEMHOTO.
Ee XBaTuUT NnLlb Ha HECKOJIbKO MbILLEYHbIX COKpaLLEeHUN
(NpMepHO 8 OOMHO4YHbLIX COKpalleHuin). B To e Bpems B
€CTECTBEHHbIX YCNOBUAX MbILLULbI MOIYT COKpallaTbCc4
ONNTeNbHOE BPeMS, YTO CTaHOBUTCHA BO3MOXXHbIM JNLLb
bnarogapst aktuBaumm MexaHm3amMoB pecuHTesa ATO.

OTO cnegyrowme MexaHm3mbi:

1) kpeaTnHdocdokmHasHbIn (KP),
2) IMNKONMNTNYECKNN,

3) a3pobHOE OKMCNEHME.




Maxkcumanvnas mouwjHoCms nymeu pecurnmesa
AT®:x

- a) docareHHbIn (KD) - 3,6 monb ATO/MUH,
- 0) rmmkonuTunyecknn - 1,2'monb AT®/MuH,

* B) OKUCNUTENbHbIN - MPU OKUCITIEHUN TIIHOKO3bI -
0,8 Mmonb/MuH, xunpos # 0,4 MoNb/MUH.
EcTecTBEHHO, YTO yKa3aHHble BO3MOXHOCTU
nytTen pecmnHtesa ATO onpenensaioT
PabOTOCNOCOOHOCTb MBbILLIL.




Tuner JIE (qBurarenbHbIC €IUHULII)
- IPOLICHTHOE COOTHOIIICHHE BPOXKJICHHOE U Y Pa3HbIX JHOACH
pa3IMMHOC (cnpunmepusl, cmaiiepol)

- bbictpbie [IE (6benble): . MeanexHble [IE (KpacHble):

- MHOTIO aKTUHOBbIX W - MEHbluUEe NMOTHOCTb
MWO3NHOBbIX aKTUHOBbIX 1 MUO3NHOBBIX
domnnameHTOB, donnameHTOoB,

- MHOro AT® n Ko = MHOro mnornobuHa (KpacHblr

- BbICOKasi aKTUBHOCTb LiBeT),
rmnKonunsa. - MHOr0 MUTOXOHAPWUN

Mbiwua cunbHasi, Ho (okucneHwue).
bbicmpo ycmaem. Mbiwua meHee cusibHas, Ho

criocobHa ebINoIHIMb
orumernsHyto pabomy.




AnBeHTHUMA  _

| magkue MBIIIIBI

¢ &- 4 "
MbiweYHbINn
crnon

- [nNagkue MblllLbl HAXOOATCA B CTEHKE BHYT-pey/,
opraHoB, cocynoB, Koxe. CTPYKTYPHOU eOQUHULIEN
NX ABMAETCA BbITAHYTON (POPMbI KIEeTKa: ANTMHOU
20-400 mkm, TonwmHon 2-10 MKMm;

- Ha membpaHe rmaakomMbILLEYHbIX KNETOK, B
OTNNYME OT CKEreTHbIX, UMEKTCA HE TONMbKO
Hampuesble U Karueeble KaHarslbl, HO U bornblloe
KOJIMYECTBO Kal/ibUUeB8bIX KaHarlo8.

- C (b13MOSIormn4eckom ToUKM 3peHUS
LenecoobpasHo BblOENEHNE OBYX TUMOB
rmagKoMblLLEYHbIX KNETOK:

a) pacnonaratwwmeca oraenobHo (multi-unit),

6) obpasyrowme PyHKLMOHASTbHbLIN CUHLUTUN
(single-unit). Mexxgy membpaHamMu KNeTokK eCcTb
KOHTaKTbl — HeKcychl, nepepatome M0 cocegHmm
KIeTKkaM.




KROMITIAHOBKA COKPATHUMbIX MHO(pHHaMCHTOB BHYTPH

KJICTKH.

« AKTUHOBble punamMeHTbl CrpynnupoBaHbI B

ggzg:ggblep My4Yku, KOTOpPblE BpEMA OT BpEMEHU

00OpasyloT YNIOTHEHUS («Y3MbI»).
HeKoTopble U3 HNX HENOCPEeaCTBEHHO
npurieratoT K MEMOpaHe, apyrme HaxoasTcs

BHYTPU KNETKN, BbINOMHASA KakK Obl OYHKLUIO

Bonoia Z-meMmbpaH./ Mexay akTMHOBBIMY
domnameHTamun BKpanseHol bonee TONCTble
- MMO3VHOBGIE.

« IHMumaTopbl COKpaLLleHUsA NOHbI KanbLUg
NOCTYyNaltT BHYTPb BOMOKHA Mo ABYM MyTSAM:
N3 MEXKIeMmMOYHOU XXUOKoCcmu, Korga
OTKPbIBAOTCS COOTBETCTBYIOLLME KaHarlbl
npu npoxoxaeHuu Mo, n us
capKoffasMamu4ecKo20 pemukKyayma.

"Yanbl"




Pa3sHOBUAHOCTH JCHOISIpPU3ALIAA
JIaIKO-MBIIICYHBIX KJICTOK

- OauvH 13 HKUX (a) HanomuHaert M
CKeneTHOM MblLlLbI, OTNUYasaACb OT HEE
borbLuen NPoaoIKNUTENLHOCTLIO
(10-50 mc). 3T1ot N[ BO3HUKAET npwu
BO3OENCTBUM Ha KITETKY MHOIMMX
pasgpaxuTterien: HEpPBHOIoO UMMYIbCa,
FOPMOHOB, 3M1IEKTPMNYECKOro ToKa.
[locne Hero, Kak npasuno,
pasBuBaeTCAa criegoBas
rmnepnonapu3auus. 2 0 50 100 0 10 20 30

- B MbllWILax CTEHKM Xenyago4Ho- o
KMLLIEYHOro Tpakta n3aMeHeHue 3apsaa
MemMbpaHbl npoucxoant no tuny (b). B |
HUX pa3BMBaETCA CroHTaHHas (be3
OENCTBUSA KaKUX-NMOO NOCTOPOHHUX
doakTopoB) MeasrieHHad
aenonsipusagunst.




Ilericmekeprl

 Cpeau rmagkoMbitieYHbIX KIETOK, 06pasyoLLmx
doyHKUMOHAMbHbLIW CUHLUNTU, UMEKTCA Takue,
KOTOpble obniagatoT\neticmMeKepHbIMU CBOUCTBAMU (OT
aHrn. pacemaker - 3agatowum remn). Ix membpaHa
obnagaeTt BbICOKOWM CNOHTAHHOM NPOHULAEMOCTbIO K
MoHaM (B NepByo ovepeab K KanbLuio), MO3TOMY Y HUX
dpakTnyeckm oTcyTCTBYET MEMOpPAHHLIN NOTEHLMAr
nokoq. ['locne npegliecTeytoLllen penonapusaymm
CaMOornpoun3BOSibHO, 6e3 AENCTBUS pa3gpaXuTens,
bnarogaps NPOHUKHOBEHUIO BHYTPb MOHOB KarbLUS
Ha4YMHAaETCH NocTeneHHaa genonsapusauns
MemMOpaHbl. [1pn OOCTUXKEHNN KPUTUYECKOTO YPOBHSA
9TOT NpenoTeHunan nepexoanTt B NnoTeHuman
nencrteund. [laHHbIM NOTEeHLUMan ¢ NOMOLLBLID HEKCYCO8
nepenaerca cCocegHUM KneTkam.




