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BBEAEHHUE B ®U3NOJIOI'TIO

Ilpeomem gpusuonozuu

®wuznonorust (0T rped. physis - mpupoaa, logos - yueHue) - Hayka,
M3y4arolas 3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHUS KMBBIX OPraHU3MOB, MX
OTZIETBbHBIX CHCTEM, OpPraHOB, TKaHEW M KJIETOK. PaccMOTpeHHE YacTHBIX
GYyHKUMNA TOMYUHSAETCS TPHU 3TOM 3ajaue IeJIOCTHOTO MOHUMAaHUs MPUYUH,
MEXaHU3MOB, 3aKOHOMEPHOCTEH B3aMMOJICVCTBUS OpraHuM3Ma C OKpYyXkaro-
HIeH Cpenoil, ero MOBEAECHUS B PA3JIMYHBIX YCIOBUSX CYIIECTBOBAHMS, MPO-
UCXO0XJICHUSI U CTAaHOBJIEHUS B IMPOIECCE IBOJIOLNH, & TAK)KE WHIUBUILYAIb-
HOTO Pa3BUTHSL.

Ocmbiciienne (HU3MOIOTUUECKUX MEXaHU3MOB HEMPEMEHHO OCHOBBIBA-
€TCsl Ha JaHHBIX aHATOMUU, TUCTOJIOTMH, LIUTOJIOTUH, OMOHUKH U JPYTHUX Ha-
MpaBJICHUI OMOJOTMYECKUX HAyK, 0ObEINHSAS UX B €IMHYIO CUCTEMY 3HaAHUM.
B ¢u3nonorun mupoko UCHOIB3YIOT TAKXKE METOIbI (DU3UKU, XUMUHU, KHOEp-
HETUKH, MaTEMaTUYECKUH amnmapaT. byayuyn OCHOBaHHBIMH Ha (PU3UUECKUX U
XUMUYECKUX 3aKOHOMEPHOCTSX, (PU3MOJIOrMYECKUE SIBIICHUS TEM HE MEHee
XapaKTEPU3YIOTCS COOCTBEHHBIMU Ka4eCTBEHHBIMU OCOOCHHOCTAMU. OHU
MOJYMHSAIOTCS BOZHUKAIOIMM B MPOLIECCE IBOJIOLNH 3aKOHOMEPHOCTSIM.

OcHogHble pa3oesibl cO8PEeMEHHOI (hu3zuoniozuu

CoOBOKYNHOCTh (PU3MOJOTUUECKUX 3HAHUM MOAPA3AEISIOT HA PSI OT-
JEJIbHBIX, HO B3aMMOCBSI3aHHBIX HAIIpaBICHUN - OOIYI0, YaCTHYIO U IpH-
KJIAJHYIO0 (PU3HOJIOTHIO.

B o0myto pusnonoruio BKIOYAIOT CBEACHUS, Kacaroluecs NpUupobl
OCHOBHBIX JKU3HEHHBIX HPOLECCOB, OOIIMX MPOSIBICHUN >KU3HEAEATEIbHO-
CTH, TaKUX KaK MeTa0OJM3M OpraHOB M TKaHEH, CBOWCTBAa OMOJOTMYECKHX
MeMOpaH U OTAENbHBIX KJIETOK, OOIIMe 3aKOHOMEPHOCTH pEearupoBaHUs Op-
raHu3Ma U €ro CTPYKTYp Ha BO3JIEUCTBHE CPEbl - Pa3apakUMOCTh, BO30Y-
JUMOCTb, MPOLIECCHl BO30YX AeHUSI U TopMOxkeHUs. CroJla k€ OTHOCAT OCO-
O€HHOCTH, OOYCJIOBIICHHbIE YPOBHEM CTPYKTYPHOM OpraHW3alyd, pa3HbIMHU
YCIIOBHUSIMU CYIIECTBOBAaHUSA U LIEJBIM PSAIOM APYTHUX MPUYMH, CpPEIUd KOTO-
PBIX BBIJCTSIOT UCCIIEN0BaHUs CrielM(PUIECKUX 0COOCHHOCTEN (QyHKIMI Op-
raHU3MOB Pa3JIMYHBIX BUJOB, a TAKXKE INPEACTABUTEIEH OJHOTO M TOrO K€
BH/JA, HO HAXOJAIIMXCS HA Pa3HbIX CTAIUAX HHIAWBHUIYAJIbHOIO Pa3BUTHS.
CnenoBatenbHO, 00mas (U3MOJIOTHUS OMHUCHIBAET T€ KAYECTBEHHO CBOEOO-
pa3HbIE SABJIEHUS, KOTOPBIE OTIUYAIOT )KMBOE OT HEKHUBOTO.

YactHas Qu3uosorusi ucciaeayeT CBOMCTBA OTAENbHBIX TKaHEW (MBbI-
HIEYHOU, HEPBHOM U JIp.), OpraHoB (II€YEHH, TTOYEK, CepAla U Ip.), 3aKOHO-
MEPHOCTH OOBEIMHEHUSI UX B CHUCTEMBI (CUCTeMa MUIIEBApEHUs, KPOBOOO-
pamieHusi, AbIXaHusl), a Takke (PU3MOJIOTHIO OTAENIbHBIX KJIACCOB, TPyHH U



BHJIOB JKUBOTHBIX (HampuMep, HACEKOMBIX, PbIO, TITUII, XO35HCTBEHHO TMOJIE3-
HBIX )KUBOTHBIX - OJICHEH, OBEIl, KOPOB).

[Tpuxnagnas GuU3NOIOTHS U3ydaeT 3aKOHOMEPHOCTH MPOSIBICHUN Jiesi-
TEIBHOCTH OpraHu3Ma, OCOOCHHO YEJIOBEKa, B CBS3H CO CIELMAIbHBIMU 3a-
JadaMu U ycioBusMHU. K 4uCily Takux pas3fesioB OTHOCAT (PU3UOJIOTHIO TPY-
1a, pa3pabaThIBAIOIIYI0 U 000CHOBBIBAIOILYIO MEPOIIPHUITHSI, KOTOPHIE CBsI3a-
HBI C pallMOHATU3AIMEN TPyAa, C IPOU3BOICTBEHHBIM 00yueHueM. dusunoino-
T'Usl CIIOPTa 3aHUMAETCSl U3YYCHUEM COCTOSIHUM OpraHu3Ma MpH pa3InyHOTO
pona ¢u3NUecKUX Harpyskax, TPeHUpOBKax u T. A. [IpakTtuyeckoit 3amaueit
(GU3HONOTUY TIUTAHUS SBISETCS OOOCHOBAHHWE HOPM IMUTAHUS, JTUET, PEKU-
MOB JUISl pa3JIMYHBIX MPOGECCUOHANBHBIX U BO3PACTHBIX T'PYIII JIOJEH, KHU-
BYIIUX B Pa3HBIX MPUPOJHBIX YCIOBHUSX, & TAKKE MPU PA3HBIX COCTOSHUAX
opranusma. Psn cnenuaibHbIX MPoOJEM, BOSHUKAIOIIMX B pe3yibTaTe IMpe-
ObIBaHMS OpPraHuM3Ma IpU U3MEHEHHOM OapOMETPHYECKOM JaBJICHUH, Iepe-
rpy3Kax, yCIIOBUSX, HE BCTPEUAIOIIMUXCS Ha 3emjie (HEBECOMOCTH), U3y4aeT
(u3Hoa0rKs NOJABOAHOIO IJIABAaHUs, aBUAIIMOHHASI MU KOCMHUYEcKas (PU3U0JI0-
rud. BnusiHus, okaspiBaeéMble HA OPraHU3M BHEIIHEW CPEJIOW, U CBSI3aHHBIE C
HUMH OCOOEHHOCTH (PM3MOJOTMYECKHX MPOLECCOB Yy Pa3HBIX BHJIOB >KHBOT-
HBIX B 3aBUCUMOCTH OT YCJIOBHUH CYIIECTBOBaHUS M3Y4aeT MO NPEUMYLIECTBY
sKojorudeckas pusuoniorus. VICKIIOYUTENBHO BaKHBIE B MPAKTUYECKOM OT-
HOIIIGHUU 33Jla4dl pemraeT OoJbIIoN pazfen (U3UOJIOTHH CeIbCKOXO3SHCT-
BEHHBIX JKMBOTHBIX. 3aJ]a4a 3TOTO pa3zelia - MOBBIIIEHUE MOJIOYHOM, MACHOM
U JPYruX BUJOB MPOAYKTHUBHOCTH, T. €. U3y4ye€HHUE (PU3UOIOTUU JTaKTAIMOH-
HOTO IpolLecca, KOPMIIEHHUSI, 0COOCHHOCTEN MeTaboI13Ma, peryisiiiii pocTa
HIEPCTHOTO MOKPOBA, @ B YCIOBUSIX MPOMBIIIJIEHHOTO 3BEPOBOJICTBA - Kaye-
CTBa M€Xa  T. 1.

Crnenyer OTHENBbHO CKa3aThb O CPABHUTENBHOW (PU3MOJOTUU - HAYKE,
KOTOpasi u3ydaeT QyHKIIMU OTACJIbHBIX OPTAaHOB U CHUCTEM Yy CaMbIX Pa3HBIX
OpraHu3MOB OT TUIIOB JIO MOJBUJIOB, BBISBIISIS OOIIME MPUHIIMIIBI U 3aKOHO-
MEPHOCTH MX (PYHKUMOHAIBHOW OpPraHU3aluu. 3aMETUM, YTO MOCTENEHHO,
XOTSd U C OOJIBIIMMH TPYJHOCTSIMH, B CPAaBHHUTEIbHYIO (DU3HOJOTHUIO CTall
MIPOHUKATH IBOJIFOLIIMOHHBINA MPUHIIUI UCTOPUUECKOTO PA3BUTHUSI OPTaHU3MOB.

[TepBonauanbHo A. H. CeBeplioB - OCHOBOIMOJIOKHHUK 3BOJIIOIMOHHOM
GyHKIIMOHATBHOM MOP(HOJIOTHH, U3YYaBIIHA 3BOJIONHIO (DYHKIIMI HA OCHOBE
MOP(OJTOTUYECKUX U MAJCOHTOJOTUYECKUX MaTepuaios, a 3atem JI. A. Op-
6enu - KpynmHenmui (U3u0JIOT HAIIETO BPEMEHH, IPUIILTN K MBICIIH O CO3/1a-
HUW HOBOTO HampaBjeHUS B (DU3UOJIOTHH - JBOJIOIMOHHON (DHU3HOJOTHH.
Nmenno JI. A. Opbenu chopMynupoBag OCHOBHOE COJEp>KaHUE ITON JUCITU-
IUTMHBI U CYIIIHOCTh METO/I0B, KOTOPBIMHU JOCTUTAETCsl OCTaBJICHHAs 3a]ay4a.

OpHoii U3 BeTBEW 3BOIMIOUMOHHON (PU3UONOTUU TMPUHITO CUUTATh QHU-
3MOJIOTHIO aJanTaluy -HayKy O (YHKIIMOHUPOBAHUM OPTaHOB, CUCTEM Opra-



HOB, OPraHU3MOB U HMX MOMYJISIIUNA BO B3aMMOJICHCTBUU C ONPE/ICICHHBIMU
MPUPOIHBIME (PAKTOPAMH B Pa3IMUHBIX (PHU3UKO-TEOrpaPUIECKUX 30HAX.

[ToMHUMO Ha3BaHHBIX Pa3BUBACTCS U PAJNl APYTUX UMEIOMIMX HPUKIA[-
HOE 3HAYCHUE Pa3eiiOB (DU3UOIOTHH.

DU3HOJOTUIO MPUHATO TAKXKE YCIOBHO MOAPA3ACIATH HA HOPMAIbHYIO
Y MaTOJIOTUYECKYO. [IepBas ABiseTCs TEOPETUUECKON OCHOBOW NMPAKTUYECKU
BCEX MEJUIIMHCKUX W BETEPUHAPHBIX NUCHUILUIMH. OHAa M3y4daeT 3aKOHOMEDP-
HOCTU KU3HEIEITEILHOCTH 3JI0POBOTO OpraHM3Ma, MEXaHU3MBbI aJlanTaluu
byHKIUN K JeHCTBUIO Pa3IMYHBIX (PaKTOPOB, HAKOHEI], YCTOWYUBOCTh Opra-
Hu3Ma. [leficTBUTEBHO, O€3 3HAHHMS HOPMAJLHOTO TEUEHHUS (PU3MOJIOTHYE-
CKHMX MPOIECCOB M (DYHKIIMOHAIBHBIX OTIPABJICHUN HEJb3s JICYUTh OOJIBHO-
ro. B otnuune ot HOpMasbHOM maToJiorudeckas (GU3noI0oTHUs paccMaTprUBacT
M3MEHEHHbIE (QYHKIIMU OOJILHOTO OpPTraHU3Ma, BBISICHSET OOIHME 3aKOHOMEP-
HOCTH BO3HMKHOBEHUS, Pa3BUTHS M TEUEHUS MATOJOTUUECKUX MPOIIECCOB B
opraHus3Me, MpOoIEecChl KOMIEHCAUA U afanTaiuuu GyHKIHUN npu 3aboseBa-
HUSIX, @ TAK)KE MEXaHU3MBI BBI3JJOPOBIICHUS U peaOUIIUTALINH.

Memoowt husuonozuueckux ucciedo8anuil

Du3noJorusl - SKCIEPUMEHTANIbHAs HayKa, OCHOBHBIM METOJIOM IIO-
3HaHUS MEXaHU3MOB U 3aKOHOMEPHOCTEU B HEU SIBISETCS SKCIEPUMEHT, T0-
3BOJISIFOIIMNA HE TOJIBKO OTBETUTH Ha BOIPOC, UTO MPOUCXOJUT B OPraHU3ME,
HO M BBISICHUTH TakK)Ke, KaK M MOYeMy IPOMCXOJIUT TOT WX MHON (DU3HO0I0-
TUYECKUN MPOIIECC, KaK OH BO3HMKAET, KAKUMU MEXaHU3MaMH MOIACPKUBa-
eTcs u ynpasisercs. [Ipu nzydenun J1r0060ro mporecca uid siBJICHUS 0OBITHO
CO3/1al0T YCJIOBHUS, B KOTOPBIX MOXKHO HMX BbI3BaTh M B MOCJEAYIOIIEM MU
yIpaBJisiTh. B 3aBUCHMOCTH OT TOTO, KaKylO 1LI€JIb MPECIEAYET SIKCIEPUMEHT,
€My COOTBETCTBYET U ONpPEACICHHBIN XapaKTep METOANYECKUX TPHUEMOB.

Jnst TiiyOOKOTO MPOHUKHOBEHHUS B MPUPOAY MPOTEKAOUIUX B Opra-
HU3ME MPOLIECCOB, JOBEJCHUS aHAIN3a JI0 MOJIEKYJIIPHOTO YPOBHSI HEPBHOM,
MBIIIIEYHON WJIM CEKPETOPHOM KIIETKU (M30JIUMPOBAHHBIX OT BCEX OCHOBHBIX
MPOIIECCOB, KOTOPhIE MPOUCXOISAT B OpraHU3ME) UCMOJB3YIOT TaK Ha3bIBae-
MbIC AHAJUTUHYECKHE MCCJIEOBAHUA. 3HAUCHHE UX TPYAHO MEPEOLICHUTD,
TaK KaK TOJBKO B ATHUX HCCIEIOBAHMUSIX MOXKET OBITh MOJYYEHO HCUEPIIbI-
BaroIIlee MPEICTaBICHUE 00 OTACIBHON KIIETKE, €€ OpraHeliaX, BO3MOXKHO-
CTSAX U OCOOCHHOCTSIX MEMOpPaHHBIX MPOIECCOB H T. .

OnHako [Ji1 TOHUMAHHUS CJIOXKHBIX ACIEKTOB >KU3HEIESATEIbHOCTH,
CBSI3€M M B3aMMOOTHOIICHUH M3y4aeMOr0 OpPraHu3Ma ¢ OKPYKaroIIeu Cpeon
sToro HemoctaTtouHo. [loaTomy BO3HHMKaeT HEOOXOIUMOCTh B APYroM Ha-
NpaBjeHUNn uccaeaoBanuid, HazpaHHoM . I1. ITaBnoBbIM "cHHTeTHYECKOM
¢usnosorueii”. Ona B oTMuue OT "aHAIUTUYECKOM'" CUMTAET CBOEH 3aJaueii
NpUOIMKEHUE YCIIOBUM SKCIIEPUMEHTA K €CTECTBEHHBIM, HauOOJIee COOTBET-
CTBYIOIIIMM TTO3HAHUIO KU3HEJAEATESILHOCTU OpraHu3Ma.



Ha pannux stanax pa3BUTHS (PU3MOJIOTUYECKON HAYKU MPU U3YUYECHUU
(GYHKIMI 1 3HAUEHUS TOTO UM HHOTO OpraHa 0co00# MOMyIIPHOCTHIO MOJTb-
30BAJINCHh METOJMKHU YIAIECHUS JIMOO YacTH, TUOO BCETrOo OpraHa (MeToJx IKC-
THPNALMHU) C TIOCTEAYIOUIMM HAOIIOJJCHHEM M PEruCcTpaeil Toro, KaKuMu
MOCJIEICTBUSIMU COIIPOBOKJIA€TCA BMEIIATENBCTBO. B MHBIX ciydasx Hu3y-
YaeMblil OpraH He yAAIAIOT, @ NEPECAKUBAIOT B TOM K€ OPraHU3ME Ha HOBOE
MECTO WJIH IEPEHOCST B APYTroil OpraHusM (METoA TpaHCIIaHTauuu). Takoin
HOJXOJ] OKa3aJics OCOOCHHO pe3yJIbTaTUBHBIM IPU HU3Y4eHUM (PYHKUUN 3H-
JOKPUHHBIX JKEJIE3.

Jlj1s paccMOTpeHUs AeSITENIbBHOCTH OPTaHOB, PACIIONOKEHHBIX B [NIyOH-
HE TeJda U HENOCTYIHBIX HENOCPEICTBEHHOMY HaOJIOJEHUIO, HCIOJIB3YIOT
¢pucryabnbiid meroa. CyTb €ro COCTOUT B TOM, YTO OJIMH KOHEI] MeTaJInye-
CKOM WJIM IJIACTMACCOBOM TPYOKH BBOJAT B MOJIBIA OpraH (3KEIyJI0K, KUIIKY,
XKEMUHBIN MY3bIPb), BTOPOH - 3aKPEIUISIOT HA TOBEPXHOCTH KOXKH.

JI71st TOro 4To0bl YCTAaHOBUTH 3aBUCUMOCTh (DYHKIIMM OpraHa OT BIIMS-
HUS HEPBHOW CHCTEMBI, IPUOETAIOT K METOJIMKE AeHepBauuM. [Ipu sTom nu-
00 mepepe3aroT HEPBHBIC BOJIOKHA, HHHEPBUPYIOIINE OpraH, JMOo (111 BO3-
OyXIeHUs NeATeIbHOCTH OpraHa) UCHOJIb3YIOT ANEKTPUUECKUN UM XUMUYe-
CKHUM BUJ pa3IpaKCHUs.

B nocnepnue necsaTwieTrs MHAPOKOE NPUMEHEHUE HAIUIM pPa3jindHbIC
UHCTPYMEHTAJIbHBIE METOJAUKN B COYETAHUH CO CTUMYJISILIUEN MO3TOBBIX WJIU
nepuepudeckux CTPyKTyp y OOAPCTBYIOIIMX HEHAPKOTU3UPOBAHHBIX KH-
BOTHBIX M PErMCTPALEN y HUX IJIEKTPHUECKON AKTHBHOCTH IIOCPEICTBOM
BXKUBJICHUSI MaKpO-MUKPOIJIEKTPOIOB.

[Tpunsito paznuyarh cienyromue Gopmbl NpoBeAeHUs (PpU3HOTIOTHYE-
CKOI'O SKCIEPUMEHTA: OCTPblid, XPOHMYECKHUH, B YCJOBHUAX M30JIMPOBAH-
HOro oprana. OCTpbId AKCIEPUMEHT OOBIYHO HEMPOAOJKUTENIEH. B 3TOM
cllyyae HapKOTHU3UPOBAaHHOE M 00€3BMKEHHOE >KMBOTHOE BCKPBIBAIOT [IJIS
MPOBEICHUSI HMCKYCCTBEHHOM H30JSLMU OPraHOB M TKaHEH, MCCEUEHUs U
CTUMYJIALIMA Pa3IUYHBIX HEPBOB, PETUCTPALMHU 3JIEKTPUUYECKUX IMOTEHIMA-
JIOB, BBEJICHUS JIEKAPCTBEHHBIX MPENapaToB U T. 1.

XPpOHUUECKUH IKCIIEPUMEHT TpeOyeT crelralbHON MOATOTOBKU B BU-
JI€ OIPEIEJICHHO HAIIPaBJIEHHBIX XUPYPIUYECKHX ONEpPalUi U HCIIOIb30Ba-
HUS )KMBOTHOI'O B OMBITE TOJIBKO IOCJIE TOTO, KAK OHO OIPABUTCSA OT XUPYP-
IMYECKOr0 BMEIIATENbCTBA.

@DYHKIUU OTAENBHBIX OPraHOB U3YYAIOT KaK B LEJIOCTHOM OpPraHHU3ME,
TaK W IOCJIE UX HU3BJIEYEHUs. B mocienqHeM ciydyae M3BJIEYEHHOMY OPraHy
IpEXJEe BCEro CO3AAI0T HEOOXOAMMBIEC YCIOBHUS: TEMIEPATypy, BIAXHOCTb
WIH TI0/Iavy CIIEUUATbHBIX MUTATENIbHBIX PACTBOPOB YEPE3 COCYIbl U30JIUPO-
BaHHOTO opraHa (Metoj nepdy3un).

Cmpanuyst ucmopuu



Bo3HukHOBeHHE (PU3MOIOTHH MPOU3OIUIO B JPEBHOCTH B CBSI3H C TO-
TPEOHOCTAMM MEAUIMHBI, JIYYIlIHE MPECTABUTEIN KOTOPOU OTYETIMBO IO-
HUMAaJIM, YTO MOMOYb OOJLHOMY MOKHO JIMIIbL 3Hasg 00 yCTpOMCTBE Tena U
OTIIPABJICHUN €ro OpraHoB. Jlomienmme J0 HaC COYMHEHHUS] MBICIUTENEH U
Bpaueit Kuras, Unauu, I'peunn, Puma cBUAETENBCTBYIOT O TOM, UTO €UIE B
IyOOKOW APEBHOCTU MPOU3BOJUIN BCKPHITUE TPYIOB U BEIU HEKOTOPHIC
¢dusnonornyeckue HaOIIOACHUS, B PE3YNIbTaTe YEro y»e Toraa Obun coOpa-
HbI OTJICJIbHBIC CBEJACHUS O CTPOCHUM TEja YEJIOBEKa U KUBOTHBIX U O MPO-
UCXOJSIINX B OPTaHU3ME SIBIICHUSIX.

OpHako HepeAKO ATU TMPEACTABICHUS OKa3bIBAJUCh ONIMOOYHBIMHU B
CBSI3U C TEM, YTO OHM OCHOBBIBAJIUCH HE HA TOYHBIX HAOIIOJICHUSX U DKCIIE-
pUMEHTaX, a Ha OTBJICUCHHBIX YMO3AKJIIOUCHHSAX W Joraakax. OmnpenencH-
HBIM A3TalioM B Pa3BUTUU (PU3MOJOTUUECKUX MPEACTABICHUN SBUIOCH HC-
M0JIb30BaHUE BUBUCEKIIMOHHBIX MPUEMOB, HaYaJI0 KOTOPHIM ObLIO MOJIOKEHO
Knasnuem I'anenom (ok. 130 - ok. 200) - KJTaCCHKOM aHTUYHOM MEIUIIMHBI,
PHUMCKHUM BpayoOM M eCcTecTBOUCHbITaTeNeM. IMeHHO ['ajieH BnepBbIe B UCTO-
pUH BBEJ B IPAKTUKY MEIULIMHBI SKCIIEPUMEHT, YTO SIBUJIOCH TPUUUHOW CUHU-
TaTb €r0 OJHUM U3 MPEANICCTBEHHUKOB SKCIEPUMEHTAIIBHOU (PU3HOJIOTHH.
Ero skcneprMeHTHI MOCTYKUIU OCHOBOW MJIsi TEOPHil, KOTOpblE 0€3 KaKhX-
700 CYIECTBEHHBIX M3MEHEHUHN MPOCYIECTBOBAIN IMOYTH YETHIPHAIIATH
BEKOB.

3apoxaeHue (U3MOJOTUM KaK HAayKH, KOTOpas H3y4aeT MpPOUCXOJIs-
M€ B OpraHU3Me MpoIecchl U 00BEMHAECT UX HAa OCHOBE HAOJIOJCHUN U
3KCIIEPUMEHTOB,0THOCUTCS B OCHOBHOM KO BTOpOU noJjioBuHe X VI - Havamy
XVIII B. B atoT mepuoa Ha cMeHy (deofaiu3mMy MPHIIES KamuTaIu3M, 4TO
COTNIPOBOXKJIAJIOCH OBICTPHIM Pa3BUTHEM ACTPOHOMHUH, MAaTEMAaTHUKH, MEXaHU-
ku. ImenHo B 3T roasl H. KonepHukom ObLIIO YCTaHOBIEHO JBUKEHUE 3EM-
nu Bokpyr CoJiHIla U 3ajiokeH (PyHIaMeHT COBpEeMEHHOW acTpoHomuu; .
HproToH copmynupoBai riiaBHbIE MOJOKEHUSI MEXaHUKW U 3aKOH BCEMU-
Horo TaroteHus; ¢unocod ®. bakoH mpoBO3riIacui, YTO ACHUCTBUTEIbHBIM
SIBJISIETCSL TOJILKO 3HAHME, OCHOBAHHOE Ha OMBITE. B 3TO k€ Bpemsi aHaTOM
Anpgpe-ac Bezamuii (1514-1564) nepBbIM NpaBUIIBHO OMKCAT OCOOEHHOCTH
CTPOEHHUS YEJIOBECUECKOI0 Tejla, a TaKXe CO3Jal MEPBOE PYKOBOACTBO IO
AKCIIEPUMEHTUPOBAHUIO HA JKMBOTHBIX. T€M CaMbIM OH MPUBJIIEK MUHTEpEC K
AKCIIEPUMEHTATILHOMY U3yUYEHUIO (PU3HOJOTUYECKUX BOIMPOCOB, KOTOPHIN Ha
MPOTSDKEHUU MOCIEAYIOIIMX BEKOB YK€ HUKOI1a HE yracail.

BaxxneiimM 3TaroM B CTaHOBICHUU (PU3MOJIOTHU TPHUHATO CUUTATH
1628 rox, xoraa aHTIuMicKuil Bpad u Gusnonor Yurvau Iapeeti onyoauxosan
c8010 beccmepmuyto kHu2y "Anamomuueckue uccieoo8aHusi 0 OBUNCEHUU
cepoya u Kposu y #CUeOmMHbvIx", 8 KOMopou U3N0NHCUL OCHOBbL C80€20 GENUKO-
20 OMKpbIMUsL - Cywecmeosanusi Kpogooopawenus. I1ouBy st 3T0ro OTKphbI-



THS MOJTOTOBWIM HccieAoBaHus aHaTomoB - A. Besamusa, M. Cepsera, I
Qannonusa. OTKpeITHE KPOBOOOPAIICHUS CTall0 BO3MOXKHBIM Oyiarojapsi To-
My, 4To ['apBell BBEJI B MPAKTHUKY HAYYHBIX MCCIEAOBAaHWUN HOBBIM IIPUEM -
BHUBHCEKIINIO, HJIA dKUBOCEUCHHE.

K unciy Hanbonee BaxHbix poctmxeHud XVII-XVIII BB. oTHOcHTCA
chopmynupoBaHHoe (paHITy3ckuM (prrocodom, MaTeMaTUKOM, (DU3UKOM U
¢usnonorom Pene JlekapToM mpenactaBieHne 00 "OTpaxxeHHOW NeATeIbHO-
CTU opranusMma'. [Jexapm, ucnonv3ys maxue ¢haxmol, KAk 3aKOHOMEPHO 603-
HUKaroujee npu NPUKOCHOBEHUU K pOo2osuye MucaHue, 8bl08UHY NOHAMUE O
pedghnexce. 11o ero nmpeiCTaBIEHUIO, B MO3TY OCYIIECTBIISCTCS MEXaHUYECKUIM
NepeXo]l )KUBOTHBIX JyXOB C OJIHMX HEPBOB Ha APYTUeE, a 3aTEM OTpa)KECHUE
oT Mo3ra (oTcro/a - peduiekc) Kak Jyd CBeTa OT riaakoi moBepxHoctu. Ot-
KpbITHE JlekapTa onpeAenuio AajbHEWIee pa3BUTHEe (PU3HOJIOTUU HAa MaTe-
PUATMCTHYECKON OCHOBE U CYLIECTBEHHO IMOKOJE0AI0 UI€aJTUCTUYECKUE T1O0-
HATHUS O MEXaHU3MaX MOBEJACHUS KUBOTHBIX U YEJIOBEKA.

B cBs3u ¢ gocTmkeHUsAMH (PU3UKU U XMMHUU Ha CMEHY OIUCATEJIbHO-
aHATOMUYECKOMY HaIPaBJICHUIO B (PU3HOJIOTMH B 3TU T'OJbI MPUIILIA PU3HYE-
CKME M XHUMHUYECKHE METOIbl uccienoBanus. Tak, utanesgHen k. bopemm
JUIsl OOBSICHEHUSI ABMYKECHUS dKUBOTHBIX UCIIOIB30BaN YK€ U3BECTHBIC 3aKOHBI
MEXaHUKH, a JJI1 U3YUYEHHUs ABUKECHHSI KPOBHU B COCYJIaX - 3aKOHBI TUAPABIH-
KH.

K nepsoii nonosure XVIII B. oTHOCUTCS Ha4yano pa3BUTHs HU3HOIIO-
ruu B Poccuu, yemy B HeMaso# cTeneHu crnocoocTBoBajio co3nanue Ilerpom
[ B 1724 r. B Cankr-Ilerepbypre Akamemuu HayK. AKaJeMHUYECKOTO YHUBEP-
cuteTra U AKaJeMU4ecKor ruMHa3uu. B Akagemun BonmpocamMu aHaTOMUU U
dbusuoniorun mocnenoBarenbHo 3anumanuck Jl. bepuymu, JI. Diinep, U.
BaittOpexrt. /. bepHyinu uamMepusn cCKOpocTh IBUKEHHsI KPOBHU B cocynax, M.
BaitTOpexT BpICKa3all MPEANOI0KEHHUE, YTO IBHXKEHHE KPOBH MPOUCXOIUT HE
TOJIbKO OJylarojapsi paboTe cepila, HO U 3a CYET COKpAILEHUS CTEHOK COCY-
TIOB.

C 1738 r. (pU3HONOrMI0 KaK CaMOCTOSITENIbHYIO TUCLUUILIMHY Hadalu
npenogaBath B AkanemudeckoMm (mosxke Cankt-IlerepOyprckom - Iletpo-
rpajickoM - Jleaunrpaackom - Cankr-IlerepOyprckom) yHUBEpCUTETE.

B a1y smoxy B pa3BuTHe (H3UOJIOTHH BHEC 3HAYUTEIBHBIN BKJa M.
B. JloMoHOCOB, XOTS1 (PU3MOJIOTHS U HE COCTABJISIIA MPEIMETA €T0 CIeIralb-
HBIX 3aHATHI. B 1748 r. oH chopMynnpoBas OCHOBHOW 3aKOH €CTECTBO3HA-
HUS - 3aKOH COXpaHEeHWs maTepuu U JaBMkeHus. Kpome Toro, ¢usmonorus
ob0s3ana M. B. JIoMOHOCOBY TeéM, YTO OH B OTUETJIMBOW (hopMe BBICKa3aj
MBICJIL 00 00pa30BaHUU TETUIOTHI B CAaMOM OpTraHu3Me. byayuu yOex1eHHbIM
B MaTE€pUAIbHOW OCHOBE XMU3HEHHBIX SBJICHWUM, B TOM YHCJIE U OLIYILICHUM,
M. B. JIOMOHOCOB 33/10J1T0 10 €BPOMENCKUX YUEHBIX C(HOPMYIUPOBAI TPEX-



KOMIIOHEHTHYIO0 TEOPHUIO I[BETHOTO 3peHHMs. VICKIIFOUUTENHbHO BAKHOW SIBU-
Jach U JaHHAsi UM e MepBas KilacCu(UKalrs BKYCOBBIX OLTYIICHHH.

B konne XVIII B. uranesiuckuii Gu3MK U ecTecTBOUCHBITaTENb JIyna-
xu [anpBanm (1737-1798) mokaszan CyliecTBOBaHHE B TKAHSX '"KHBOTHOTO
ANeKTpUYecTBa". DTH ONBITHI COBMECTHO C pe3yJibTaTaMu HccienoBanuii K.
MatTeyun 3anoxwid (QyHAAMEHT JUIsi U3y4EHHUS MPUPOJBI OCHOBHOTO (u-
3MOJIOTMYECKOTO SIBJICHUS - Ipolecca Bo30yxaeHus. [leficTButo anekTpuye-
CTBAa Ha >KMBOTHBIM OpraHuU3M IIOCBsIIEHa KHHMra mnpogeccopa Meauko-
xupypruueckoi akagemuu B. B. IleTpoBa, epBbIM OTKpBIBLIETO IIPEBpALLLE-
Hue iekTpudecTBa B cBeT. B 1803 r. on ony6aukoBan "M3Bectus o rajibBa-
HU-BOJIbTOBCKHUX OIBITAaX", B KOTOPBIX IieJasi Ii1aBa Oblja MOCBSIIEHA BOIPO-
cy "o eHCTBUAX rajbBaHU-BOJBTOBCKOM KUIAKOCTH Ha Te€Ja KUBBIX, OCOOIH-
BO JKMBOTHBIX".

Pa3BuTHIO 3TOr0 HarmpaBi€HUs 3HAUYUTEIHLHO CHOCOOCTBOBAIM pa3pa-
OOTaHHBIE T03KE€ METOJbl 3JEKTPUUYECKON CTUMYISIIUM U MEXaHUYECKOU
rpaduyeckol peructpanuu (PpU3NOIOTUUECKUX MpolieccoB. B pa3paboTky
ATUX METOJOB M B TEOPETHUYECKOE OOOCHOBAHME IMpoIecca OMOIOTUYECKUX
ANEKTPUYECKUX TOKOB OOJbIION BKIaa BHecnu J. roOya-Peitmon, npenio-
YKUBILHM, KPOME TOTO, UHAYKIMOHHBIN amrmapar, u JI. I'epmanH.

Bo BTOpO# MONOBHMHE MPOLUIOrO BeKa JUIsl MCCIEeNOBaHUS (PyHKUUN
BHYTPEHHUX OPTraHOB, OCOOCHHO OPraHOB IUIIEBAPEHUS, IIUPOKOE PACIIPO-
CTPAaHEHME MOTyUYHnsIa SKCIEPUMEHTAIBHO-XUPYPIHUUECKasi METOIMKA.

Hapsiny ¢ 3TuM ObII0 HA4aTO U3y4YEHHUE POJIU PA3HBIX OTIEJIOB T'OJOB-
HOTO Y COHMHHOT'O MO3I'a B PETYJIALNU (PU3HOTOTHUECKHX.

N. M. CeuenoBy u U. II. [1aBnoBy NpUHAMIEKHUT 3aciayra CO3JaHUS
HOBBIX HaIlpaBJe€HUI HE TOJIbKO B Poccuu, HO 1 B MUPOBOM (PU3HMOIOTHUH.

N. M. CeueHoB BollIell B HCTOPUIO HayKH Kak "oTell pycckoi ¢u3mno-
JIOTHM"', MBICIIUTEND, BIEPBBIE IEP3HYBIINN MOJABEPTHYTh JKCIIEPUMEHTAIIb-
HOMY aHajJu3y CamMylo CJI0KHYIO 00JIacTh MPUPOJBI - siBJeHUE co3HaHus. [1o
okoH4YaHuHU B 1856 1. MockoBckoro ynusepcutera M. M. CeueHOB B CBS3M C
OTCYTCTBUEM B POCCHUHCKHX MEIUUMHCKUX YUPEKICHUSX BO3MOKHOCTEU K
AKCIIEPUMEHTAIIbHOMN (PU3UOJIOTHYECKON paboTe MepBbIe ro/bl MPOBEN B psIE
3apyOeKHBIX JTAOOPATOPHUH.

HauGomnbinyro cnaBy pycckoit Hayke npuHecio oTkpeitue M. M. Ceue-
HOBBIM (1862) TOpMOKEHHS B IICHTpaIbHON HEPBHOM cucTeMe. TeM caMbIM
co3JiaBajach HEOOXOJUMOCTh B HOBOM JTare pa3paboTKu pedieKTOpHOM
TEOpUHU, OTIPEICTUBIIECH JATBHEHIIINIA X0 Pa3BUTHA YUCHUS O QYHKIIUU 1ICH-
TpasibHOW HepBHOU cuctembl. OmybnukoBanue M. M. CeuenoBbim B 1863 T.
reHuanbHOro npousBeqeHus "Pedrexchl roloBHOro mo3ra" BIEpBbIE BBEJIO
(U3HOJIOTUYECKUE OCHOBBI B MOHUMAHUE ICUXUYECKOH JeATeabHOCTH. B



ATOW KHHUTE OH IHCAJI, YTO BCE aKThl CO3HATEIHLHON U 0€CCO3HATETHLHOMN KHU3-
HU TI0 CTIOCO0Y TTPOUCXOKICHUS CYTh PEQIICKCHI.

Breinaromumcs yaennkom U. M. Ceuenosa B [letepOyprckoM yHHUBED-
cutere Obu1 H. E. BBenenckuii. Ero uMs mo cripaBeijiiBOCTH CTOUT B MEP-
BOM psiay uMmeH ¢usunosnoro Poccun nocie M. M. Ceuenona u U. I1. ITaBmno-
Ba. /lnanason 40-netHeil HayuHou nesrenbHocTH H. E. BBeneHcKoro uckio-
YUTEJBHO LIUPOK - OT UCCIAEAOBAHUS YaCTHBIX BOIIPOCOB HEPBHO-MBIILIEYHON
¢bu3ronaorun 10 co3aaHus oOIeH TeOpUN O €TUHCTBE OCHOBHBIX (PU3HUOJIOTHU-
YECKUX MPOIECCOB - BO30OYXKIEHUS U TOpMOxkeHUs. [Ipu oTBeleHUH TOKOB
JIEUCTBUS €My BIIEPBBIE C MTOMOIIBIO TelepoHa y1aJ0Ch TPOCTYIIaTh PUTMHU-
Ky BO30yx1eHHi B HepBe. CpaBHUBAs pUTMbI BO30YK/IC€HUSI B HEPBE U MBIIII-
1€, OH OTKPBLI SIBJICHUSI ONTUMYyMAa U MIECCUMYyMa Pa3IpaXKEHUs.

3HauutenbHbIM AocTxeHneM H. E. BBeneHckoro siBisieTcs ero yue-
HUE 0 napadbro3e, BO3HUKHOBEHHE KOTOPOTO OH MCCIEA0BANl HA HEPBE, MbIIII-
e, JKee3ax, CIMHHOM MO3re. JTO y4YeHHUE U3JI0KeHO B MOoHorpaduu "Bo3s-
Oyxzaenue, Topmoxkenue, Hapko3" (1901). CornacHo 3TOMy yY4E€HHIO, MEXKTY
JBYMSI TIPOTUBOTIOJIOAKHO MPOSIBISIONIUMUCS COCTOSIHUSIMA TKaHHU - BO30YXK-
JIEHUEM U TOPMOXKEHUEM - CYIIECTBYIOT MEPEXOHBIE CTAIUU, KOTOPHIE CBSI-
3bIBAIOT 3TH JIBA MPOLIECCA B OJJTHO TMHAMUYECKH LIEJIOE.

Ha pasButHe oOTE4eCTBEHHOM M MHPOBON (PUBHOJIOTUU OTPOMHOE
Biusinue okazanu pabotel WM. I1. TlaBnoBa - Bblgaroiierocs mpejacTaBUTENs
€CTECTBO3HAHMUSI, CO3/IaTelsl YUYECHHS O BBICIIEH HEPBHOW JESATEIBHOCTH KH-
BOTHBIX M 4esioBeka. Ellle B caMoM Hayajie CBOEro TBOPUYECKOIO IMyTH, UCCIIe-
Tysl pETYJIAIMIO U cCaMOperyJsiuio KpoBooopamienus, WM. I1. [1aBioB ycrano-
BUWJI CYIIECTBOBAHUE CIIELMAIBHBIX HEPBOB, OJHU M3 KOTOPBIX YCHIIMBAIOT,
Ipyrue - 337ep>KUBalOT paboTy cepila, TPETbU - CIIOCOOHBI U3MEHSTh CUILY
CepACYHBIX COKpalieHul 0e3 u3meHenus ux yactotel. U. I1. [1aBioB oObsc-
HUJI 3TO SIBJICHUE CBOMCTBOM JAaHHBIX HEPBOB MEHATH ()YHKIIMOHAIBHOE CO-
CTOSTHUE CEPJCUYHOU MYCKyJIaTyphl, yMeHbIas ee Tpoguky. Tem cambiM ObLI
3a5I0keH (PyHIaMEHT TeOpuu O TPOPUUYECKONM HHHEpPBAIlMM TKAHEH, MOoJy-
YUBIIUN MO3Ke AanbHelIee pa3Bute B uccienoanusx JI. A. Opoenu u A.
J1. Cnepanckoro.

OIHOBPEMEHHO C M3Y4YEHHUEM CepjedHO-cocyaucTtoi cucrembl M. II.
[TaBnoB mccnemoBan (hu3noONIOTHIO TUIEBapeHusi. Pa3paboTraB u mpuMEeHUB
LEJbIN PsiJ TOHKHX XUPYPTHUECKUX METOJI0B, OH, IO CYIIECTBY, CO3Jal 3a-
HOBO (hM3HOJIOTHIO TiUIeBapeHus. M3yuas TMHaMHUKY CEKPETOPHOTO MPOIIEeC-
ca JKeNyIOYHBIX, MOHKEITYOYHON U CIIOHHBIX Keje3, padoTy MEYeHU TPH
ynotpebnennn pasnou numy, M. I1. [TaBnoB mokaszan ux crocoOHOCTh MpPH-
crnocabIuBaThCsl K XapakTepy BO30yIUTENbHOM cekpeuuu. B ocHoBe 3THX
paboT nexarna uaes HepBusMa, noj kotopou WM. II. IlaBnoB monuman "¢u-
3MOJIOTUYECKOE HAIpaBJIEHUE, CTPEMSIIEECs paclpOCTPAHUTh BIMSHUE
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HEPBHOW CHCTEMBI Ha BO3MOXXHO 0OJIbIlIee KOJIMUYECTBO IESITEIbHOCTU Opra-
Hu3Ma'".

B 1904 2. U. 1. Ilasnosy 3a pabomul 8 obaacmu Gu3uoiocuu nuulesa-
peHus ovlna npucysxcoena Hobenesckas npemus. 3ydast CBSI3u opraHusma c
OKPYXarUIEHl CPeoH, OCYIIECTBISIEMbIE MOJ] KOHTPOJIEM HEPBHOM CUCTEMBI,
N. II. TlaBnoB mpumiesn K 3aKIOYEHUIO O HEOOXOJIMMOCTH HCCIIEIOBATh
(GYHKIMKA KOpPBI OOJIBLINX TOJIYIIAPUNA TOJIOBHOTO Mo3ra. OTKpBITHE UM YC-
JIOBHOTO peduiekca MO3BOJIWIO MPUCTYNUTh K U3YYEHUIO NMCUXUYECKUX MPO-
LIECCOB, JIEKAIIUX B OCHOBE IOBEJICHUS KMBOTHBIX M uesioBeka. M mpexne
BCETO - ONPECIIUTh IJIABHBIE 3aKOHOMEPHOCTU 00Opa30BaHUS U TOPMOKEHUS
YCIIOBHBIX pe(]IeKCOB, YCTAaHOBUTH THUIIBI BBICIIEH HEPBHOU JESITEIBHOCTH,
O0COOEHHOCTH €€ HapyIIeHHUs! MPU IKCIIEPUMEHTAIBHBIX HEBpO3ax, pa3pado-
TaTh KOPKOBYIO TEOPHIO CHA W THUITHO3a, 3aJOKUTh (DYHAAMEHT YYEHHUS O
JBYX CUTHAJBHBIX cCUCTEMax. Pe3ynbraTel MHOTONETHUX MccaenoBannii . 11.
[laBoBa MOCIYXWJIM OCHOBaHUEM JJisi CO3AAHUS MaTEPUATUCTUYECKOTO
YYEHHS O BBICIIEH HEPBHOW NIE€ATEIbHOCTH, B COOTBETCTBUU C KOTOPHIM OHA
OCYUIECTBJISIETCS BBICIIMMH OTJEIaMHU U PEryJIUPYET B3aUMOOTHOIICHHS Op-
TaHU3Ma C OKPYKAIOIIEH CPEION.

BaxkHy!0 poib B pa3BUTHM (DPU3UOJIOTMUECKUX 3HAHHA O MEXaHU3Max
pedIeKTOpHON 1eATETbHOCTH OpraHu3Ma ChIrPaId OTKPBITHS U 0000IICHUS
anrnuiickoro ucciegonatenss Y. IlepprHITOHA, YCTaHOBUBIIETO OCHOBHBIE
IPUHLUINBl MHTETPATUBHOU NEATEIIBHOCTH MO3ra: PELUIIPOKHOE TOPMOKE-
HUE, OKKIIIO31I0, KOHBEPTeHIIUIO BO30YK/ICHUS Ha OT/IETBHBIX HelpoHax. Mm
ObLIO BBEACHO MMOHATHE O CHHAICE, ONpPEJEICHa €ro pojb B MEXaHU3MAaxX
BO30YXKJICHUSI U TOPMOKEHUS HEPBHBIX KJIETOK, 00ECTIeUnBAIONINX PedIIeK-
TOPHBIC AKTHI.

Y. leppuHTTOHY TaK»Xe MPUHAJICKUT YUCHUE O PEIECTITUBHBIX MOJISX,
pasziesieHue PerenTopoB Ha SKCTEPOLENTOPbI, UHTEPOLENTOPHI, MPONPHO-
uentopel. M3y4yuB MexaHW3M KOOPAMHAIMU CHUHAJIBHBIX PEePIECKTOPHBIX
JyT, OH OMHCal OJWH W3 TJIABHBIX MPUHIMIIOB PaObOTHI HEPBHOM CHUCTEMBI -
npuHun oduero myty. [Ipu sTom IlleppruHITOH yCTaHOBUII KOJIMYECTBEHHOE
MPEBOCXOJICTBO UYBCTBUTEIBHBIX MPOBOASAIIUX MyTEH HAJ JBUTATCIbHBIMHU.
PaszBuBas npencrasienue Y. llleppunrtona o6 WHTErpaTUBHON AESTEIHHO-
CTU HEpPBHOHM cucteMbl, B cepeaune 1950-x rr. aBcTpanuiickuii ¢puznosior
JIx. DKic moapoOHO paccMOTpesl MeMOpaHHbIE MEXaHU3Mbl CUHANITUYECKOU
nepenayu.

Hauano n3yueHus MEXaHU3MOB MOAEPKAHUS MO3bl B IPOCTPAHCTBE U
€€ W3MECHEHUS MPHU JBIKEHUAX IMOJOKEHO TOJUIaHICKUM (usuosorom P.
MarnycoM. OH co3/1ait HOBOE IIPEICTaBICHUE O MTPUPOJIE OCHOBHBIX JTOKOMO-
TOPHBIX aKTOB (CTOSIHME, XOJb0a), O IEHTPaIbHBIX ammaparax, yIpaBlsio-
IMX KOOPAMHALMEN YaCTEU Teja MO0 OTHOLICHUIO APYT K APYTry, O POJU Jia-
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OMPUHTOB BHYTPEHHETO yXa B YIPABJICHUU MBIIILAMU LIEH, TJ1a3 U KOHEYHO-
cTeil. M yCcTaHOBJIEHO, YTO CTBOJ MO3ra SIBJIIETCS MECTOM, II€ COCPENOTO-
YeHbl pe(ICeKTOPHBIE MEXaHU3MbI PAaBHOBECHS, BBIMPSAMIICHUS U HOPMAJIbHO-
IO MOJIOKEHUS TeJa B IPOCTPAHCTBE.

B nauane XX Beka B. M. bexTepeBbiM Oblia yCTaHOBJIEHA POJb MO/I-
KOPKOBBIX CTPYKTYp B (JOPMUPOBAHUU SMOLIMOHAIBHBIX U JBUTATEIBHBIX pe-
aKIMI >)KUBOTHBIX M YEJIOBEKA; OTKPBITHI A/Ipa U MPOBOJSAIINE IyTH MO3Ta;
BBISIBJICHBI (DYHKIIMOHAJIbHO-aHATOMUYECKAsi OCHOBA PABHOBECHS U OPUEHTHU-
POBKU B IIPOCTpaHCTBE; QYHKIUU Talamyca; ONpeeieHbl B KOPEe FOJIOBHOTO
MO3ra LEHTPbI JIBMKEHUS U CEKPELMU BHYTPEHHHUX OPTraHOB; JOKAa3aHO, YTO
JIBUTATEJIbHBIC MOJSI KOPHI OOJBIIUX MOJYIIApUNA SIBISIOTCS OCHOBOM WMHJIH-
BUTyaJIbHO TPUOOPETEHHBIX ABUKCHUM.

CunpHOE BIMSHUE HA pPAa3BUTHE psAAa TYMAaHUTApPHBIX HAyK U (UIOCO-
¢un okazanu pabOThl ABCTPUICKOTO MCUXUATPA, OCHOBATENS MCUXOAHAIN3A
3. @peiina.

WM Obiia chopmynvpoBaHa ujes O MPEBATUPYIONIEM 3HAYEHUU HH-
CTUHKTOB, JJOMHUHHUPYIOIEM 3HAYEHUH O€CCO3HATEIbHBIX MCUXUYECKUX IPO-
LIECCOB.

PazsuBas uaeu H. E. Beengenckoro, A. A. YxToMmckuii copmyaupo-
BaJl BEAYILIMH NPUHIUI pabOTHI TOJOBHOTO MO3ra - JIOMHUHAHTY, BBISIBUII €€
XapaKTEepHbIE YEPThI - MOBBIIIEHNE BO30YIMMOCTH B JOMUHAHTHOM LIEHTpE,
CTOMKOCTBh 3TOTO BO30Y>KJIEHUS BO BPEMEHH, BO3MOXHOCTb €T0 CyMMaIlHH,
MHEPTHOCTb BO30YKJIEHUS U TOPMOXKEHHUE PYTrUX peIeKTOPHBIX MEXaHU3-
MOB, HE y4YacTBYIOIIMX B JOMHUHAHTHOW peakunu. B HacTosiiee Bpems 110-
MWHAHTa IPU3HAaHA OJTHUM M3 OCHOBHBIX MEXaHU3MOB JESITEIIBHOCTH MO3Tra.

3HauUTENbHBIE YCIIEXU ObLIM JAOCTUTHYTHI B Hauyajge XX CTOJIETUS B
00J1aCTH 3NEeKTPOPU3HOIIOTUH, KOTJIa TOJUIaHICKOMY yuyeHoMY B. DiHTXO0BE-
Hy, a 3ateM A. ®. CamMoOiIOBY yJIaJIOCh 3apETUCTPUPOBATH DIICKTPUUECKUE
MOoTeHIMaNbl cepaua. B mocnenytonem Onarogapsi IPUMEHEHHUIO AJIEKTPOH-
HBIX yCUIIUTENe aHrmiickuM ¢pusnoiorom J. Dnapuanom u . C. Boponio-
BbIM OBLIM 3aIIMCAHbI JIEKTPUYECKHUE MOTEHIIUATbl HEPBHBIX CTBOJIOB.

OteuectBeHHbIM (u3nonorom B. B. IlpaBnuu-Hemunckum Obuia
BIIEPBBIE OCYILECTBICHA PETUCTPALUS MIEKTPHUUECKUX MTPOSIBICHUN IEATEIb-
HOCTH T'OJIOBHOTO MO3Ta - dJIEKTpodHIIehanorpadusi.

C u3yueHueM mnpoiiecca BO30YKICHHUsSI TECHO CBA3aHO Pa3BUTHE yue-
HUS O XMMUYECKHX NEPENAaTYMKaxX UMITYJIbCa B HEPBHBIX OKOHYAHHUAX - Me-
nuatopax. Havamo uccnenoBaHnii B 3TOM HANpaBJIEHWH, MTOJOKEHHOE aBCT-
putickum ¢dapmakosiorom O. JI€su, 6pu10 IpogoKeHO Y. KeHHOHOM U mmo-
JY4UIJIO CBOE JlalibHelIee pa3puTtue B padotax A. B. Kubsikora, X. C. Kormi-
tosinia, E. b. babckoro u nip. A. B. KubsikoB B omnbiTax ¢ nepdysueit Bo30y-
AKJACHHOTO CUMIIATUYECKOTO TaHTJIUSI OOHAPYKUJI MOSIBJIEHUE OMOJIOTHYECKU
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AKTUBHBIX BEIIECTB, CIIOCOOHBIX OCYIIECTBISTH Iepeaady BO30OYXKIACHUS.
3HavyeHue ATOTO OMbITA JIJISI BCEM TEOpUU XMMHUUYECKOUN mepeaadyn Bo30yxie-
HUSI HEBO3MOXKHO HenloorieHuBaTh. B cBoto ouepenn, X. C. KomrosiHiy npu-
HAJIeKAT CPABHUTEIBHO-(DH3NOIOTHYECKUE WCCIICOBAHUS, TOKAa3aBIINeE,
YTO HAa BCEX YPOBHSX OHTOTCHE3a M (PHIIOTCHE3a CHHANTHYECKHE MPOIIECChHI
UMEIOT OOIIYI0 XMMHUYECKYI0 OCHOBY M YTO CHHAIITUYECKas Tepeaada siBis-
€TCsl pe3yJbTaTOM B3aUMOJICHCTBUS MEXKIYy IpolieccaMu OOMEHa BEIIECTB
pe- U NOCTCUHANITUYECKUX CTPYKTYP.

Hosyto rnaBy dusuonorun Onaromaps uccienoBanusmM H. . Jlyauna
u b. A. JlaBpoBa, nonsckoro yuenoro K. @yHka cOCTaBUJIO YYEHHE O BUTa-
MUHaX. IHTEHCUBHOE pa3BUTHE IpETeplena >HAOKPUHOJIOTHS, HAYuHas C
KJIaCCUYECKUX ONbITOB M. M. 3aBaoBCKOro C MpEBPAILEHUEM T0JIAa MITHIL] U
paboT Ipyrux MccienoBareseil, OTKPBIBIIUX POJIb TOPMOHOB IIMTOBHIAHOU
KeJie3bl B AMOPHUOTeHe3€e MIICKOMUTAIONIUX, BIUSIHUE TUIO(PU3aPHBIX TOPMO-
HOB. BbUIM BBISICHEHBI XMMUYECKHAN COCTaB U MEXAHU3M JICMCTBUS pslia rop-
MOHOB, MHOTHE M3 KOTOPBIX BCKOpe Obumn cuHTe3upoBansl. JI. C. UltepH
co3/laja y4eHue O reMaro-sHiepaIndeckoM O0apbepe U TUCTOTeMaTHYECKUX
Oapbepax - peryiasiTopax HEMOCPEIACTBEHHOM BHYTPEHHEU Cpelibl OPraHOB U
TKaHel. bplmn copMynHpoBaHbl NPEICTABIECHUS O €IMHOM CUCTEME HEMpO-
rymopanbHoi perysiiuu (I'. H. Kaccub).

B cBs3u ¢ KOCMUYECKMMU TOJIETaMU BO3HUKJIA U pa3BUIIaCh HOBast 00-
JACTh 3HaHMM - KocMUYecKast Gpusnoiorus. Y ee uctokon crosiu A. B. Jle-
oenunckuii, B. H. Yepnurosckuii, B. B. Ilapun, O. I'. T'azenko, A. U. I'pu-
rOpbEB, YCUJIUSL U TPYJIbl KOTOPBIX COCTaBWIIM (PYHJIaMEHT 3TOTO HaIpaBlie-
HUSL.

Dusuonozusn cnopma

@uU3MONOTHs CHopTa - OTHOCUTEIBbHBIM HOBUYOK B MUpe Hayku. 1o
koHia XIX cronetus riaBHas 1ejb (U3UOJIOTOB 3aKII0YaIach B MOJTYYEHUH
nH(popmaluu, UMEIIIeH KinHudeckoe 3HaueHue. [Ipobnema peakuuu opra-
HU3Ma Ha (pU3MyecKkrue Harpy3Kd MpakTHYECKH He m3ydanack. HecMoTps Ha
0011IeTPU3HAHHYIO 3HAYUMOCTh PETYJISIPHOM MBIILICUYHON JEATEbHOCTU YKE B
cepenune XIX crosieTus, 10 KOHIA CTOJIETHS HAa (PU3MOJIOTHIO0 MBIIIEYHON
JeSTeTbHOCTH BHUMAHUE TIOYTH HE 00paIiaiy.

C cepenunnl XIX Beka CyIecTBOBaJIO MHEHHE O HEOOXOJIMMOCTH pe-
TYJSIPHOM (PU3MUYECKON JEATETbHOCTH JJISl TTOAJIEPKaHUsI ONTHUMAIBHOTO CO-
CTOSIHUS 3I0POBbSI, OHAKO TOJIbKO B KOHIE 60-Xx rogoB XX CTONETHUS OHO
cTayno obmenpusHaHHbIM. [locnenyromnye nccaeaoBaHus JOKa3ald 3HaYCHUE
¢u3HUecKuX HArpy30K i TMPOTHUBOJEHCTBUS (DU3UUECKOMY cCrHamy, o0y-
CJIOBJICHHOMY IIPOIIECCOM CTapEHHSI.
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Oco3Hnanue nompedHocmu 8 huzuueckol desmerbHoOCmu cnocobCcmeo-
8a10 NOHUMAHUIO BAMCHOCMU NPEBEHMUBHOU MEeOUYUHbL U HEe0OX0OUMOCmU
Paspabomku npocpamm 0 NOOOEPAHCAHUS U YKPeNnieHUs 300P06bsL.

XoTs pu3nosoruu PU3NYECKUX HArPy30K HENb3sl CTaBUTh B 3aCIyTy
COBPEMEHHOE JBIDKCHUE 32 COXPAHCHUE 3/I0POBHS, TEM HE MEHEe, UMEHHO
OHa o0ecIeynia OCHOBHOW KOMIUICKC 3HAaHMM M OOOCHOBAaHWE BKITFOYCHUS
(bu3HUeCcKMX HArpy30Kk Kak HEOThEMJIEMOT0 KOMIIOHEHTa 3J0pOBOr0o 0Opasa
KU3HU, a TAKKE 3aJI05KMJIa OCHOBBI HAYKU O 3HAYCHUU (PU3NYECKUX Harpy30K
111 OOJIBHBIX U 3JJOPOBBIX.

B pa3Butuu usmosoruu cnopra yCIOBHO BBIIEISIOT HECKOJIBKO 3Ta-
noB. Ilepesuviii, HauanvHblll, ee nepuood GopmupoBaiics B koHIe XIX B. u B 20-
€ IT. MPOIIJIOTO CTOJIETUS U XapaKTEPU30BAJICA TEM, UYTO (DU3UOJIOTUSI B OC-
HOBHOM TIperiofaBaiach 1Mo MporpaMMaM MEIUIIMHCKUX WHCTUTYTOB C HEKO-
TOPBIM aKIIEHTOM Ha paszjesie "du3nonorus Melil'. B npukiagHoM IU1aHe
OCBEIIAINCH JIWIIH OTJCIbHBIC METUIIMHCKHIE BOIPOCHI, CBSI3aHHBIC C BIIHS-
HUEeM (U3NYECKHX YIPaXHCHWH Ha OopraHu3M. Takoe coaepKaHWE TUCITUTI-
JUHBI OTPAXKAJIO B TO BPeMsS 0OBEKTUBHOE COCTOSIHHE HAYYHBIX 3HAHUH B 00-
JacTU (PU3MOIOTHH MBIIIICYHOHN EATeILHOCTH KaK B HAIICH CTpaHe, TaK W 3a
pyOexKoM.

[lepBas pabota no ¢uzuosnioruu ynpaxkHenut - "@uszuonozus gusuye-
ck020 ynpadcuenus”, Obuia Hanucana B 1889 romy @epranoom Jla I'pan-
orcem. [lpuHuMas Bo BHUMaHue HEOOJbIIIOE KOJTUYECTBO UCCIEIOBAHUN B 00-
JacTU (PU3NYECKUX HArPY30K B TO BpeMsi, ObLIO BEChbMa HMHTEPECHO MMO3HAKO-
MUTBCSI C TEM, KaK aBTOP OCBEIIAET TaKue TeMbl, Kak "Mbiueunas paboma”,
"Vemanocmo", "lpusvikanue k pabome”, "@yuxyus moszea npu Hacpyske'.
DTa paHHSAA TOMBITKA OOBSICHUTH PEAKIIMU OpraHu3Ma Ha (U3HUECKHE Ha-
Ipy3KH ObLJIa BO MHOTOM OTPaHUYEHA BEChbMa MPOTUBOPECUYNBBIMUA TEOPETHYIC-
CKHMH aCIIeKTaMH W HE3HAYUTEIbHBIM KOJWYECTBOM (PAKTHUECKOTO MaTe-
puana.

HecMoTpst Ha TIOSBJICHUE B TO BpeMsI HEKOTOPBIX OCHOBHBIX IMOHSTHN
OnoxumMun (QpU3NYECKUX Harpy3ok, Jla I'panxk, TeM HEe MeHee, OTMEeYal, YTO
MHOTHE JIETaJIN 3TON MPOOJIEMBI BCE €III¢ HAXOATCS B CTAIMA CTAHOBJICHUS U
uzydenusi. Harmpumep, on nucai, uto: "...MoHATHE "IHEPreTUUECKUN MEeTa0O0-
Tu3M" CTajlo BeChbMa CJIOKHBIM B MOCJIEAHEE BPEMSI; Mbl MOKEM CKa3aTh, YTO
OHO B ONPENENIEHHOMN CTENMEH! 3amyTaHo U, JOBOJBHO TPYJIHO B JIBYX CIIOBax
JaTh €My YETKYIO U SICHYIO XapakTepucTtuky. OHO MpeacTaBisieT co0oi pas-
nen GU3MOJIOTHH, KOTOPHIN B HACTOSIIEE BPEMS IEPECMaTPUBACTCS, TTIOATOMY
B JJAHHBIM MOMEHT MBI HE MOXKeM C(HOPMYJIUPOBATH CBOM BHIBOJIBI".

[lepBbIM OMyOJMKOBAaHHBIM YYEOHUKOM MO (PU3MONOTUU (PU3NYECKUX
Harpy3ok Onuia padota @. Jla I'panxka "dusnonorus Gpusnyeckoit Harpy3ku "
(1889 r.)
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B konme XIX Beka mosiBUIOCHh MHOKECTBO TEOPHM, 00BACHAIOWUX UC-
MOYHUK dHepauu, obecneuusarowell mvluieunoe cokpawenue. Kak u3BecTHo,
BO BpeMsl (PM3WYECKON HArpy3KH MBIIIIBI TPOU3BOASAT MHOTO TEIUIa, O3TO-
MY, COIJIACHO HEKOTOPBIM TEOPHSIM, 3TO TEIUIO MCIOJIb3YEeTCs] KOCBEHHO WJIU
HEIOCPEICTBEHHO, YTOOBI 3aCTaBUTh COKPAILATHCS MBIILIEYHBIE BOJOKHA.

Hecmotps Ha TO, uTo B ["'apBapackom yausepcurere (CLIA) B n1abopa-
TOpUM YTOMJICHUS paboTaau Takue crenuanucTsl, kKak Jammum CeplkeHT,
JIx. X. Mak - Kapau u apyrue yd€Hble, U3ydaBIiue BIUSHUE (HU3NUSCKOU
TPEHUPOBKHU HA CUITY U BHIHOCIMBOCTb, MHUIIMATUBA UCIOIb30BaHUS JJAHHBIX
B Hayke O ()M3MYECKOM BOCIUTAHUU MPUHAICKUT Kapnosuuy, pycCKOMy
AMUTPAHTY, TAKKE padOTaBIIEMY B 3TOH J1a0OpATOPUH.

KaprnioBuu mpoBosina coOCTBEHHBIE MCCIEIOBaHUS U TIpernojaBain (u-
suonoruto B Cropunrduiackom koimemke (Maccauycerc) ¢ 1927 roma no
cBoel KOHYUHBI B 1968 rony. XoTsi OH BHEC 3HAUUTEIBHBIN BKJIa] B 00J1aCTh
(u3HYecKoro BOCIUTaHus U (PU3HOJIOTUN (PU3NYECKUX HArPYy30K, TEM HE Me-
Hee, €ro OOJIbIIE BCEro MOMHSAT KaK BBIIAIOIIETOCs PEnoJaBaTess.

Jpyroi mpeacTaBUTENb 3TOTO KOJUIEMXKA, TpeHep no iaBanuo T.K.
Kaperon, co3nan naboparopuio (U3HOIOTUM (PU3HUECKUX HArpy30K IpHU
Yuusepcurere mrata Mmmnoiic B 1941 rogy. Kapeton mpopoipkan 3aHu-
MaThCsl UCCIIEOBATEIbCKOM AESITENbHOCTBIO, ObUI YUUTEIEM MHOTUX W3 CO-
BPEMEHHBIX BEAYIIMX YUYEHBIX B 00JaCTH (PU3NYECKOM TOATOTOBKHU U (PU3UO-
noruv GU3NYECKUX HArpy3o0K, 0 CBOEro yxoja Ha nercuto B 1971 rony.

AHanu3 QyHKIMOHAIBHBIX NTOKa3aTeled opranu3mMa CliopTCMEHOB M0]T
BIMSIHUEM Pa3JIMYHbIX (U3UUYECKUX YIPAXKHEHUH MO3BOJIWI IMpodeccopy
A.H. KpecToBHUKOBY W3/1aTh MEPBBI B MUPE CHEIUAIbHBIA y4eOHUK (HU-
3MOJIOTUU ISl UHCTUTYTOB (pu3ndeckoil KynbTypsl (1938) u nepByro MoHO-
rpadguio no ¢uszuosorun croprta (1939). M3ganue Ha3BaHHBIX KHUT AAJIO
BO3MOXHOCTb BBIJICJIUTh U OKOHYATEIHHO C(HOPMUPOBATH B (PU3MOJIOTHM Ye-
JIOBEKA HOBBIM y4eOHBIN M Hay4YHBIN pa3jien mpeaMeTa - (u3uoniocuro cnop-
ma. C 3TOro BpeMEHU HAUMHAETCS 8MOpOLU, NepexooHblll, Nepuod pa3eumus
@usuonocuu cnopma (1930 -1950-¢ 1T.) Kak yueOHON M HAYYHOW JHCIIUTLIH-
Hbl. B 3TO BpeMmsi u3gaH y4eOHUK 1o (U3MOJIOTHU 4YesioBeka mpodeccopa
M.E. Mapmaka (1946), a Takke monosiHeH u niepeusnan yueonuk A.H. Kpe-
croBHUKOBa (1954), a B 1959 r. B UDK mosiBuiics G6ojiee COBpEMEHHBIN st
TOTO BpPEMEHH y4eOHUK (PH3MOJIOruM, MOATrOTOBIEHHbIN npodeccopom E.K.
KyKOBBIM.

Yonrep ®@neruep u @penepuk ['oynenn XONKUHC YCTAaHOBWIN mec-
HYI0 83AUMOCE53b MEHCOY MbIUEYHbIM COKPAWeHUemM U 00pazosanuem iax-
mama. CTajno siCHO, YTO PHEPTHUS JIJIsl BHITOJIHEHHS MBIILIEYHOTO COKPAICHUS
oOpa3yeTcsi BCJIEACTBHE pacraja MBIIIEYHOIO TJIMKOreHa C 00pa3oBaHUEM
MOJIOYHOM KHUCIJIOTBI, XOTS ACTAJIM 3TOW PEAKIMU OCTABAINCH HEBBIICHEHHbI-
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Mu. [TOCKONBKY NIt MBITIIEYHOTO COKpAIIeHHs TPEOYEeTCsl TOCTATOYHO MHOTO
SHEPIruM, MBIIICYHAs! TKaHb MOCTYKWIA UACATBHON MOAEIBIO JIJISl PACKPBITUS
TaiiH kJIeToyHoro meradonusma. B 1921 r. Apuubanen Xwumn nomyuns Ho-
0eNeBCKYIO MTPEMHUIO 3a UCCIIEOBAHNS SHEPTETHIECKOTO0 MEeTaboI13Ma.

B ToT mepuon BpeMeHHM OMOXHMMHS HAXOIWUIach B KOJBIOETH CBOETO
pa3BUTHUS, OJTHAKO OHA OBICTPO 3aBOEBHIBAJIA MPU3HAHKE Onarojapsi yCUiusam
TaKUX Y4eHbIX - jJaypeaToB HoOeneBckoil mpemun, - kak Anboept CeHp-
Heépnu, OtrTo Metieprod, Asryct Kpor u Xanc Kpebc, akTHBHO H3y4yaBIIUX
npo0sieMy BhIpaOOTKH SHEPTUH KUBBIMU KIIETKAMHU.

BONbIIMHCTBO CBOMX HMCCENOBAaHUN XU IPOBEN HA U30JIMPOBAHHBIX
MBIIIIIAX JSATYIIKA, OJJHAKO OH OBbLT OJHUM U3 MEPBBIX, KMO nposen hu3uoio-
euyecKue Uccied08anusi Ha deriogexke. ITU UCCIECIOBAHUS CTAIM BO3MOXKHBI
Osaronapsi Texuudeckor nmomomu xona XonneHa, pa3pad0TaBIIEr0 METOL
1 npuOop JUIsl U3MEPEHUs] MOTPEOJIEHNs KUCIOPOoJa BO BpeMs (pru3ndecKou
Harpy3KH.

ODTUMU U JPYTUMH YYEHBIMU ObLIa 3aJI0’K€HAa OCHOBA COBPEMEHHOIO
MMOHMMAaHUS Tpolecca 00pa3oBaHUsI SHEPTUH, OKA3aBILIETOCS B LIEHTPE MPU-
CTaJIbHOTO M3Y4YE€HHUs B CEPEIMHE HAIEro CTOJIETUSA, KOTOpas B HACTOSIIEE
BpeMs UCCIeNyeTcsl B JIa0OpaTopusix (PU3MOJIOTHUECKUX HArpy30K C MCHOJb-
30BaHHEM KOMIBIOTEPHBIX CUCTEM JUIsl U3MEPEHUS TOTPEOJICHHS KUCTIOPOa.

[Iporpammel pusmdeckoit moaroroBku, pazpadborannsie T.K. Kapero-
HOM CO CBOMMH CTyAeHTamH, a Takxe kuura Kennera Kymepa "Aspobuka",
omyOnukoBaHHas B 1968 rony, pu3HoIOrHYecKd 0O0CHOBAHU I€JIeco00pas-
HOCTh HMCHOJB30BaHMs (PU3MUECKUX HArpy30K i 0O0€CHedeHHs 30pOBOTO
o0Opaza >KH3HH.

Spkue cTpaHUIbl B UCTOPUU (PU3MOTIOTUM CIIOPTA CBA3AHBI ¢ paboTamMu
H.A.bepumreiina. Ero naen nociyuiu OCHOBOM ISl CO3aHusi Ouoioruye-
CKOM KUOEPHETUKH U TEOPUU YNPABJICHUS CI0XKHBIMHU JBUKEHUSIMH, B 4aCT-
HOCTH, COBEPIICHCTBOBAHHE TEXHUYECKOTO MacTepCTBa COpTcMeHOB. Ero
Tpyn «O mocTpoenun aBvxeHU» B 1948 romy Obln ymocroeH ['ocymapct-
BEHHOW NPEMUHU.

B nocneBoeHHbI€ TONIBI OOJBIIOE PA3BUTHUE MOIYUYUSIA HAYYHBIE MPO-
0JIEeMBbI CIIOPTUBHOM TPEHUPOBKU (OOIIME METOAUYCCKHE OCHOBBI CIIOPTHB-
HOW TPEHUPOBKH, (PU3MOJIOTUU M KIMHUKUA TPEHHUPOBAHHOCTH, OWOIUHAMU-
YECKUE MCCIEAOBAHMS MO BHUJIaM CIIOPTA). 3HAUUTEIbHBIN BKJIAJ B PA3BUTHE
JNAHHBIX HalpaBJEHUW Hay4yHbIX uccienoBanuii BHecau M.A. Kpsuko, I'.B.
Bacunbes, H.I'. O3omun, /1. lonckoii, P.E. MoTbLisiHCKAS.

Tpemuit nepuoo pazeumus guszuonocuu cnopma (1960 -1990-¢ rr.) xa-
paKTepu3yeTcss CO3/IaHUEM CHCTEMAaTH3MPOBAHHOTO YYEOHOTO M HAyYHOTO
pa3/iesioB NUCITUILIMHBI, COOTBETCTBYIOIIMX HOBBIM 3a/1a4aM MOATOTOBKHU BbI-
COKOKBaJU(DUIIMPOBAHHBIX, TPAMOTHBIX CHEIUAIUCTOB MO (GU3UIECKON KYJIb-
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Type U cnopTy. B 3T0oT mepuos BN B cBET yueOHOe mocobue "duznono-
rust ciopta” B.C. @apghens (1960) u yuebnuk "CnoprusHas ¢usnoiorus”
nox penakuuen A.M. Koya (1986). S1.M. Koil u3ydan MexaHU3Mbl SHEPTO-
oOecriedeHus U TUMUTUPYIOIIHNE MPOIOKUTENbHOCTD BBIIMIOJTHEHUS BBIHOC-
JIMBOCTHOM pabOTHI.

C. I'ypdrinkeneM BBIMOIHEHBI )YHOAMEHMATbHBIE UCCIE008AHUS 8 00-
acmu OUOMEXAHUKU U MEXAHUIMO8 De2yIAYUU OBUNCEHUsT U NO3bl Yel08eKd,
Gusuonocuu ckenemmuvix moiuiy. OH BBIIBUHYJ OCHOBOIIOJAraloIIue Mpe-
CTaBJICHUSI O MEXaHU3MaX YIPaBJICHUS IIUPOKUM KIJIACCOM JIBUKEHUU Y ye-
JIOBEKaA.

bonbsmoe Buumanue B . C. 'ypdrinkens ynens 1 npobreme yuacmus
8bICUUUX YPOBHEl HEPBHOU CUCMEMbl 68 YNPAGIeHUU OBUNCEHUIMU — BOIPO-
caM, CBSI3aHHBIM CO CXE€MOW TeJla, IPOCTPAHCTBEHHOW OPUEHTALMEN, BHYT-
PEHHUM MPEACTaBICHUEM ITPOCTPAHCTBA U COOCTBEHHOTO Teia B MO3Ty. M3y-
YeHue pe(IEeKTOPHBIX MEXAHM3MOB PETYJSALMH IBUXKEHUS W MO3bl, adde-
PEHTHOrO U LIEHTPAJIbHOTO KOHTPOJIS JABUTATEIbHON aKTUBHOCTU MO3BOJIUIO
€My BHECTHU CYIIECTBEHHBIM BKJIAJ B PEIICHHE psAJia 3a/7a4 CIIOPTUBHON (u-
3MOJIOTUN U MEULIUHBI.

B uccnepoBanusx (pU3MOIOTHH TPEHUPOBKU OJHUM M3 JCHCTBUTENb-
HBIX "OTIIOB" HAampaBJeHUSl SBIACTCS IIBEH @hu3uonocus nepuoouteckol
mpenuposku Ilep Actpann. Cerogusa noktop Actpana B Bo3zpacte 80 JeT siB-
JSAETCS BUJIHBIM J€ATEIEM MEXIAYHApOJHOM CIOPTHUBHOW MeIHUIMHBL. Ero
HamOoJee u3BecTHas padota "YueOHUK PU3N0IOruu padOThl", HATMCAHHBIM
coBMecTHO ¢ Kaape Ponane n3 Hopseruu. Ceituac yxe 5-e u3ganue octaercs
HACTOJIBHOW KHUTOM JUIsl CTYJIEHTOB, U3Yy4alOIUX (DPU3HOJIOTHI0 TPEHUPOBKH.
B 60-x rogax oH moCTaBuiI HECKOIBKO MPOCTHIX IKCIIEPUMEHTOB, KOTOPBIE J0
CUX MOpP MUMEIOT BAXKHOE MPAKTUUECKOE 3HAYCHHE ISl TOHUMaHUs (pU3noIio-
TMYECKOr0 BO3JEHCTBUA MPOAOKUTENbHON/MHTEPBATIBHON TPEHUPOBKU

["oBopst 00 0HOM M3 HanboJIee aKTyalIbHBIX MPOOJIEM CIOPTUBHON Me-
JUIUHBl -  TECTUPOBAHMM (DYHKIIMOHAJIBHOTO COCTOSIHUS CHOPTCMEHOB-
HEJIb3sl HE OTMETUTh 3HAYMTEIbHBIA BKJIAJ B JIaHHOE HaIpaBJICHUE
B.JI.Kapnimana. 9Tomy BoIpocy NMOCBSILIEHBI B ero MoHorpaduu: "Hccie-
noBaHue ¢u3ndeckor paboTocnocodHocTr crioprcMeHoB" (1974 r.) u "Tec-
TUpoBaHue B crnoptuBHOW meaunuHe" (1988 r.), - cTaBIIME HACTOJIBHBIMU
KHATaMH MHOTHX CIEUUAIUCTOB. B QpyHKIIMOHAIBHON TUArHOCTHKE IIMPOKO
npuMmensiercs Tect PWCi7o. Hapsimy ¢ Beno3proHoMeTpu4eckumM BapuaHTOM
storo tecta Ha kKadenpe B.JI.Kaprnmana Ovimu pazpaboTanbl MOaudUKAIIIN
JUIA Pa3IMYHBIX BUAOB CIOPTa: JIETKOATIETUYECKUN O€Er, JbDKHBIE TOHKH,
TsSDKeNas arjeTuka, (pUrypHoe kKaraHue Ha koHbkax u Ap. B.JI.Kapnman
PEASIOKUII BAPUAHT 3TOTO TeCTa ISl MAaCCOBOM (DPM3MUYECKOW KYJIbTYpPBI, UC-
MOJIB3YIOIIHMM B KAYECTBE HAIPY30UHOU MPOLIEAYPbl JO3UPOBAHHYIO X01b0Y.
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B.JI.KapnmaH yaensn mocToOSHHOE BHUMAHUE METOAUYECKOMY COBEP-
IICHCTBOBAHUIO CIIOPTUBHOW MEIUIIMHBL. B MpakTUKy KapauOJOTHYECKUX
MCCJIEIOBAHMM MOJ €ro PyKOBOJACTBOM ObUI BHEAPEH METOJ MU3MEPEHUS MHU-
HyTHOTO 00BbeMa KpoBH (1974 1.), oOCHOBaHHBIN Ha KamHOTPa(pUU BO3BPATHO-
ro AbIXaHus. ITOT METOJ MO3BOJWI NOJYYUTh YHUKAJIbHBIE JaHHBIE O TUHA-
MUKE KPOBOTOKA Yy CIIOPTCMEHOB NP Pa3IMYHBIX HArpy3Kax BIUIOTH JI0 Mpe-
JENbHBIX MOIIHOCTEH (MoHorpadus "JluHamuka KpoBOOOpaIeHUsl y CIOPT-
cmenoB", 1982 r.). Ilox pykoBoacteom B.JI.KapnMana Obuin TIpoBeIeHBI Te-
JIEPEHTT€HOJIOTHYECKUE UCCIIeOBaHUs M3MEHEHUH 0011ero o0bema cepata y
CIIOPTCMEHOB. BB BCKPBITHI BaKHBIE KAPAUOJIOTUYECKHE MEXaHU3MBI, JIH-
MUTHpYIOIIHE (Puznyeckyro padorocrnocoOHOCTh (MoHorpadus "Cepaue u
paboTocmnocoOHOCTh, cropTcMmeHa", 1976). bosiee netanpbHOE H3ydYECHHUE
CTPYKTYPHO-(DYHKIITMOHAJIBHBIX XAPAKTEPUCTUK CHOPTUBHOIO CEPJLIa U OCO-
OeHHOCTEW TUNEPTPOPUUYECKUX MPOLECCOB MHUOKApAa JIEBOTO KEIyAOouKa
MIPOBOJIUJIOCH B MOCJEAHEE NECATUIIETUE C TTIOMOLIBIO 3XOKapauorpaduu.

®u3noNorus Havyajla TEKYLIEro CTOJIETUS XapaKTEPU3yeTCs] HE TOJIbKO
ONpENEICHHBIMA JOCTHKEHUAMH B O0JIACTU PACKPBITUS MEXAHU3MOB €S-
TEJIBbHOCTH OpPraHOB, CHUCTEM, OpraHu3Ma B 1ejoM. OCOOEHHOCTBhIO COBpE-
MEHHOH (DU3UOJIOTUH SIBISIETCS YrayOJ€HHWE aHaJTUTUYECKOTO MOAXO0Aa CO
CMEIICHUEM HaIlpaBJICHUSI UCCIEOBAaHUN B CTOPOHY MEMOpAHHBIX, KIETOY-
HBIX MPOIIECCOB, ONMUCAHUS OMO(MU3UYECKUX ACIIEKTOB MEXaHHU3Ma BO30YyXK-
JE€HUSI 1 TOPMOKEHHSI. 3HAHUE KOJWYECTBEHHBIX B3aMMOOTHOILIEHUN MEXKIY
Pa3IMYHBIMU MIPOLIECCAMH, 3aKOHOMEPHOCTEN UX BO3HUKHOBEHHS ITO3BOJISIET
NOJOMTH K MaTeMaTHYeCKOMY MOJEJIMPOBAHUIO 3TUX NpoueccoB. Hapsny c
NOTPYKEHUEM B MUKPOMHP U MATEMATHYECKOE MOJICTMPOBAHUE MPOIOJKA-
€TCSl TaKXe MCCIIEJOBAaHUE JIESITEIbHOCTU LIEJION0 OpraHu3Ma CO BCEMH €ro
OTMPABJICHUSAMH.

I'masa 1. PU3NOJIOT'USA KIIETOUYHbIX MEMBPAH

1. Cmpoenue kn1emouHol Mmemopanbsl.
2. Tpancnopm gewjecms uepes Mmemopamy.
3. Obwas xapaxmepucmuxa 6036y0umblx MKaHell.

1.1. Cmpoenue knemounoit memopanol
Bce knetku oxkpyorcenvt membpanoii, UMeroIIen oOLIie YepThl CTpoe-
Husg. OHa BBIMIONHSAET cCleayromue (YHKIMHA: COXPAaHEHHE MOCTOSTHCTBA
BHYTPEHHEW Cpefbl, COXpPAHEHHE KIETOYHOW CTPYKTYpbI, M30MpPATEITHHBIMI
TPAHCTIIOPT BEMIECTB, crienuduueckue QyHkuu ( BOCIPUATHE CUTHANA W3
BHEIIIHEH CpeJibl, TeHepalusl MOTeHIMana JeMCTBUS U T.1.).
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MemMmOpana npencTaBiseT co00i 08otiHou ol hochorunudos, 8 Ko-
MOpbLiL BKIIOYEHbL Opy2ue epynnvl TUNUO08 U OEIKOBble MOLEK)Ibl.

B 1925 r. boprepen u I'peHznens npoBelu alleTOHOBYIO 3KCTPAKLHUIO
TeHel 3puTpouuToB. [locine momenenns Ha TOBEPXHOCTh BOJBI SKCTPAKT 00-
pasoBal MICHKY, MIIONIAb KOTOPOU OKa3alach MPUMEPHO B J1Ba pasza 0oJIbIe
CyMMapHOH IUTONIAIA SKCTPAruPOBAHHBIX MEMOpaH dPUTPOIUTOB. B pe3yib-
TaTe 3TOro PKCIEpPUMEHTA OBbLI ClieJIaH BBIBOJ, O TOM, 4TO MeMOpaHa 00pa3o-
BaHa JBOWHBIM CJIOeM JHUNUAOB. B nampHelieM ObUIO MOKa3aHO, YTO 3TO
dhochomunuapl.

JIunu bl KJIETOYHOM MEMOpPaHBI.

1. ®dochonmunuasl. CocTaBisiioT okoyio 80% OT Macchl JIUIHJIOB
meMOpanbl. [IpencraBiensl B ocHOBHOM (pochornunepunamu. B coctaB Mo-
JIEKYJbl BXOAST JBE ILEMOYKH >KUPHBIX KUCIOT ( 00pa3yloT HEMOJISIPHYIO
4acTh MOJIEKYJIBI - TUAPOPOOHBIN “XBOCT”), OCTaTOK (POCPOPHON KUCIOTHI U
rinnepuH ( 00pa3yeT NOoJSPHYIO YacTh - THAPOPUIBHYIO TOJIOBKY), pHC. 1.
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Brlfluaﬂ

Boasman & 420 g =‘ daia

i’
NunuaHsn Boanuie NpoMexy TR Nunuarsie Gicnosn
!j.,-.; now

Puc. 1. Cmpyxmypa monexynvl gpocgporunuda u 83aumooetimcsue 1iunudo8 ¢ 60001
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B 3aBucumocTtn ot pH cpenpl ronoBka umeer 3apsja ( yalie oTpua-
TEJIbHBIA) U SBISAETCS MOJSPHON 4acThiO MOJIEKy/Ibl. OHA B3aUMOJICUCTBYET
CO CTPYKTYPHUPOBAHHOM BOJIOM, TTOITOMY SIBJISIETCS TUAPODUILHONH. XBOCTHI
dbochommnuIoB HE UMEIOT 3apsia, ¢ BOJOW HE B3aUMOJEHCTBYIOT - SIBIISTFOTCS
rupodooHbIME. [Ipy momemmennn B BomHy0 (asy pochomunuasr 00pa3yroT:

° MOHOCJIOM;

° OHCIIOI;

o MUIICIUTH.

2. Chunarommmuas! ( comep:kaT aMUHOCTIUPT - COUHTO3UH ).

OO0pa3yrOT MUAIHHOBYIO 000JIOUKY HEPBHBIX KJIETOK ( COUMHTOMUDIIN-
HbI), YYaCTBYIOT B OOpPa30BaHUH IIMKOKaIMKCa ( TJIMKOJUIUIBI), 00ecreyn-
BaIOT OTPUIIATENIbHBIN 3apsl HEKOTOPBIX KIETOK ( TaHTIHO3HIBI ).

3. Creposbl (HenossipHbIe MOJIEKYJIbl). BrirodaroTes kak aiicOepru
B ¢GochOoNUNUIHBIN CT0oM. YBETUYMBAIOT KECTKOCTh MEMOpaHbI (XoJecTe-
poun).

MembOpana nuHamuyHa. B 3aBucMMOCTH OT TemmepaTypbl OHa OoJiee
WIA MEHee TeKyda, U, COOTBETCTBEHHO, Oojiee WM MeHee craOuibHa. Jlis
CTPYKTYp MeMOpaHbl BO3MOKHO JBUKEHHE 3a CUET JIaTepaIbHOM U Monepey-
HOl nudPy3un. Ckopocts nonepeyHon JupPy3un MeHbIIIE.

benxu knemounoti memopansi. Coctapisitor 10 50-60% cyxoi macchl
MeMOpaHsl (puc. 2).

OYHKIIMOHAIBHBIE TPYIIIHI OEIKOB:

- Oenku KaHaubl ( 00eceunBaroT ONOCPEAOBAHHBIA TPAHCTIOPT HOHOB),

- Oenku perentopsl ( 00eCIeUnBalOT BOCTIPUSITHE XUMHUYECKUX CUTHA-
JIOB U3 BHEKJIETOUHOM Cpebl),

- Oenku Hacochl ( 00eCIeYnBalOT AKTUBHBIN TPAHCIIOPT BEIIECTB),

- Oenku QpepMeHTHI ( YCKOPSIIOT BHYTPUMEMOpPaHHbIE OMOXUMUYECKHE
peakuuu ),

- CTPYKTypHBbIE OeNku ( B3aMMOJIEUCTBYIOT C BHYTPUKJIETOUYHBIMU O€JI-
KaMU [IUTOCKEJIeTa, MOAJIEPKUBAIOT (POPMY KIIETKH ).

CTpyKTypHbI€ TPYMIIbI OEIKOB:

- IOBEPXHOCTHBIE ( HAXOIATCS Ha MOBEPXHOCTH cJosl pochomunuaos,
AIIEKTPOCTATUYECKU B3aUMOACHCTBYIOT C UX TOJOBKAMHU, JIETKO dKCTParupy-
10TCH),

- MHTErpajbHble ( MOrpyX,eHbl B POCPOIUNUIHBIN CIOU, B3aUMOEH-
CTBYIOT C )KHPHBIMH KHCJIOTAMH OCHOBBI MEMOpaHbI, SKCTPArupyroTCs MHOTO
XyXKe).

benku kierouHoil MeMOpaHbl CHHTE3UPYIOTCS BHYTpU KieTku. IIpo-
JIOJHKUTEIBHOCTD KU3HU COCTABIIAET OT 2 10 5 cyTOK. BakHbIM MexaHH3MOM
UX pa3pylLleHUsl ABISETCS OKHCIEHUE TUNUA0B. B MemMOpaHe OHM MOTYT me-
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peMeniaThes 3a c4eT nporeccoB nuddys3uu. EctecTBeHHO, UTO MPU STOM Me-
HSAIOTCS CBOMCTBa MEMOPAHBI.

Yrnesoasl, DPUKPCHNeH K B
HbBIE K Nnnuaan

Nunny
Puc. 2. Cmpoenue memopwinsl u memopanHule benKu

1.2. Tpanucnopm eewecme uepesz memopany

TpancopT BemecTB HEOOXOIUM ISl TIOAJIEPKAHUST KJIETOYHOTO TO-
Meocrtaza (puc. 3). Ilpsamoti mpancnopm mpennojaraetr auddys3uto dgepes
MeMOpaHy TuIpopoOHBIX MOJIEKYJ U THAPOGUIBHBIX Yepe3 pa3phiBhI B (hoc-
domunuaaom cioe. OnuceiBaetcs ypaBHennem duka:

dM/dt = - DS (dC/ dX)
rae D - koo durment nuddysuu Kpora ( 3aBUCHT OT Temriepatypbl, CBONCTB
MEPEHOCUMOr0 BEIlleCTBa, CBOMCTB MeMOpaHbl ), S - cyMMmapHas IJIOIIab
MemOpanbl, dM/ dt - ckopocTs Tpancnopta, dC/ dX - rpaaueHT KOHIIEHTpa-
1MW HA €AVHUITY JUTMHBI B HAIIPaBJICHUU TPAHCIIOPTA.

Hanpasnenue TpaHcnopra onpenensiercs epaouenmom (ocMOTHYE-
CKHMM, KOHIICHTPAIIMOHHBIM U 7p.). Bo3MOXeH TpaHCHOPT Kak BHYTPh KJIET-
KM, TaK ¥ HapyXKy.
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Onocpedosatnwvili mpancnopm MPEANoiaracT NEPeHOC TUAPOGUITEHBIX
MOJIEKYJT ¥ MOHOB uYe€pe3 BCTPOEHHBbIE B MEMOpaHy CTPYKTYphl. JIBukeHHe
rUApOQUIBHBIX BEUIECTB IyTEM OCMOCa, 3JEKTpoocMmoca, Au(Gdy3uu u
(GuUIbTpaIK OCYIIECTBIAECTCA Yepe3 3ar0THEHHBIE BOJIOW MOPbl MEMOpPAaHBHI.

Obnecuennasn ouggysua noguunsercs 3akoHam auddysun. EE cko-
pocTh omuchkiBaeTcsi ypaBHeHueM @uka. HampaBieHue TpaHcmopTa MOHOB
4yepe3 3TH KaHalbl 3aBUT OT IPAJIMEHTA, T.€. KaHaJl IPOHUIIAEM JIBYCTOPOHHE.

Honnvle xaunanwt IPEACTABIAIOT cO00N MHTErpaibHble Oenku. VX ce-
JEKTUBHOCTh ( M30MpaATENBbHOCTh) OOECIEUYMBAETCS: T€OMETpHUell KaHala,
CBOMCTBaMHM YCThsl KaHania ( - UK + 3apsij1), HATMYUEM CEJIEKTUBHOTO (DUITHT-

TpaHcnopT
BeLLecTB

OnocpeaoBaHHbIn

pa.
Mpsimon
Ocmoc
dunbTpauus | |
OneKkTpoocmoc
N
Oudbdysmnsa

)
- MaccuBHbI (06neryeHHas
AKTUBHbIN
Andy3ns)
I I 1
C HapyLueHnem Bes HapyLeHus C yyactnem
MeMOBpaHbl MemOBpaHbl NnepeHOCUYUKOB
[ I 1 C
MepsnyHO- BTopuiHo- y1actnem
aKTUBHbIN aKTUBHBI kaHarnos

Puc. 3. Buovt membpannoeo mpacnopma

Kananbl ObIBaIOT nomenyuanzagucumvlie W xemouygcmeumenvhvie. B
CTPYKTYpPY HNOTEHIMAI3aBUCUMOI0 KaHalla BXOJUT CEHCOP, UMEIOIIUNA 3apsi.
B 3aBucuMOCTH OT 3apsiia MEMOpaHbl CEHCOp NEpEeMEIIAeTCs, OTKPhIBas U

3aKpbIBas KaHaJI.

e 1 PP

Puc. 4. [lomenyuanozasucumviii Kanau
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Xemouyscmeumenvhoiil (pelienITOPyNpaBIsIeMblil) KaHal UMEET CEH-
COp, U3MEHSIONINI CBOE MOJO0XKEHHUE MPU B3aUMOJCHCTBUH (PU3NOIOTUUECKU
AKTUBHOT'O BEIIECTBA ( arOHKUCTA) C PEeLieNTOPOM ceHcopa (puc. J).

ArOHHCT E'

penenTop

CEHCOop

Puc. 5. XeMo4yBTCBUTEIBHBIN KaHAI

[To ceneKTMBHOCTH HMOHHBIC KaHaJIbl OBIBAIOT KaJIUEBbIC, HATPUEBBIC,
KaJIbI[MEBBIC U KaHAJIbI IJI XJI0pa.

Tpancnopm ¢ yuacmuem nepeHocuuxa NPEANOTAraeT CyleCTBOBAHUE
B MeMOpaHe Oeika MEepeHOCUYMKa, KOTOPBIM CBSI3bIBAETCS C MEPEHOCHUMBIM
BEIIECTBOM, 0€3 3aTpatThl SHEPTUU TUPPYHAUPYET K MPOTUBOIOIOKHON CTO-
pOHE MEMOPAaHBI, 3aT€M CBSA3b Pa3pbIBACTCs W MEPEHOCHUMOE BEIIECTBO OCBO-
6oxxmaercs. st ATOro BuAa TPaHCIIOPTA XapaKTEPHO CYIIECTBOBAHUE KOH-

CTaHTBHI HACHIIICHHS ( MaKCHMMaJIbHO BO3MOXXHOM CKOPOCTH IEpEeHOca), PHC.
6.

dM dM
dt

/ dc dc

dX dX
A b

Puc. 6. Kuneruxka npoctoii (A) u obneryennoit (b) nuddyzun

Axmuensiti mpancnopm TPEANONaraeT SHEPro3aBUCUMBIA TEPEHOC
MOHOB 1 MOJIEKYJl. OH MOXeT ObITh 0€3 U3MEHEHUS CTPYKTYPhl MeMOpaHsbI (
y4acTHE HACOCOB) M C U3MEHEHUEM CTPYKTYPhl MeMOpaHbl ( SHIOIMTO3, K-
301uT03). Ero knHeTnka mMeeT MHOTO OOIIETO ¢ MACCUBHBIM TPAHCIIOPTOM C
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y4acTHEeM MEPEHOCUNKA, OJJTHAKO TPAHCIIOPT OJOKUpyeTcs npu neduiure 00-
pazoBanusa AT® (puc.7).

0e3ATD

dC

dX

Puc. 7. Kunetrka akTHBHOTO TpaHCIIOpTa

[lepBUYHO aKTUBHBIN TpaHCIIOTP oOecnieunBaeTcs sHeprued ATO.

BToprnuHO akTHBHBIN TpaHCOPT . B 3TOM BHIE TpaHCIIOpTa HCTOYHU-
KOM SHEPTUH SABIISIETCS IBHXKEHHE PYroro BEUIECTBA WM MOHA ( Hampumep
CONPSKEHHBIN C HATPUEM TPAHCIOPT TJIFOKO3bI).

1.3.06waa xapakmepucmuxa 030y0umvix mraHeil

Bce kneTku >kMBOro opraHuszMa o0iajgaroT pazopasxcumocmsio ( CHO-
COOHOCTBIO HU3MEHSATh CBOIO (DYHKIIMOHAJIBHYIO AaKTUBHOCTH B OTBET Ha
BHEIITHEE pa3paKeHUe ). ITU OTBETHl HA3BIBAIOTCS OMOJIOTHYECKUMU PEaK-
IIMSIMH, 2 BHEIITHEE WUJIM BHYTPEHHEE BO3/ICHCTBHE - CTUMYJIOM.

YHHKaJIbHBIM CBOWCTBOM TPEX BUIOB TKAHEH - HEPBHOM, MBIIIEYHOU
U CEKPETOPHOW SIBISIETCS CHEIHATU3UPOBaHHAS (Popma pa3IpakuMOCTH -
CIIOCOOHOCTh M3MEHATH B OTBET Ha JICHCTBUE CTUMYJIa MEMOpPaHHBIA MTOTEH-
nuajg. OTO CBOMCTBO TKaHEH OBLIO HA3BAHO 8030YOUMOCHIbIO, TIPOLIECC U3-
MEHEHUSI MEMOpPAHHOr0 MOTEHIUAA - 8030)JcOeHueM, a TKaHU - 8030Y0u-
moimu. TIpy 3TOM CTUMYIT TOTYYHIT HA3BAHUE pPaA30paXCUMes.

[To cBoelt mpupoae pasipakurenaun ObIBalOT: uszuueckue ( Temmepa-
TypHBIE, CBETOBBIE, 3BYKOBBIC U T.n), GU3HKO-XxuMuueckue ( m3meHnenue pH,
OCMOTHYECKOIO JIaBJICHUS), Xumuieckue ( XAMUYECKHE COCIMHEHUS U Belle-
CTBa, CIOCOOHBIC BBI3BIBATH BO30YKICHUE).

[To ¢u3HomornyecKoi 3HAYUMOCTH OHHM OBIBAIOT adexgammubimu ( Kak
MPaBUJIO JICUCTBYIOT HAa OMOJIOTMYECKYIO CUCTEMY B €CTECTBEHHBIX YCIIOBH-
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AX, K HUM TKaHb CHeUU(pPUUECKHU MPUCHOCOOTeHa, AN HUX HHU3KUN MOpPOT
BO30YXKICHUS) U HeadekgamHuviMuy ( BCE OCTAIbHBIC pa3IpakKUTEIH).
Cuna

2 peoba3ibi
t peobas:

" XpOHAaKLHA 5 BpeMS
nonesHoe BpeMs

- —

Puc.8. 3aBucuMOCTbh MEX]1y CHIION pa3IpakUTeNsi U BPEMEHEM €ro JIeUTCBUS

Mexny cuiioil r000ro pazapakuTelisi U BpeMEHEM, HEOOXOAUMBIM
IUIs TOTO, YTOOBI OH BbI3BaJl BO30Y)KIEHHUE, CYIIECTBYET KOJUYECTBEHHAs
CBA3b, KOTOpasi onuchiBaeTcst KpuBoil I'opeera-Beiica-Jlanuka (puc. 8).

Uem Oomblie cuiia pa3apakuTelis, TEM MEHbIee BpeMs HEOOXOIUMO
JUIsl TOTO, 4TOOBI OH BBI3BANI BO30YkAeHUE. VIcX0oas U3 3TOM CBSI3U, BO30YAHU-
MOCTbh MOHO OLIEHMBATh HE TOJIBKO MO CUJIE PAa3ApaKUTENs, HO U 1O BpeMe-
HU €ro NeicTBuA ( XpoHaxcus), YTo yao0Hee B TPAKTUIECKOM IPUMEHEHUH.

Bo30yauMmble TkaHu 00JafaroT CIEeIyIOLIMMUA CBOWCTBAMM: BO30YH-
MOCTBIO, MIPOBOJIUMOCTBIO, JIAOMIIBHOCTBIO, HEKOTOPBIE — COKPATUMOCTBIO U
CEKPETOPHON aKTUBHOCTBIO.

Bozbyoumocms - crmocoOHOCTh BO30YIMMBIX TKaHEH OTBeYaTh BO30Y-
KJICHUEM Ha pazapaxeHue. Bo30yaMMOCTh KOJMYECTBEHHO XapaKTepU3yeT-
Cs1 IOPOTOM BO30YKJIEHUS, KOTOPbII KOJMYECTBEHHO MOYKHO OXapaKTepH30-
BATh BEJIMYMHOW MIOPOTOBOU CUJIbI PA3APAKUTENS, WIM MUHUMAIBHOM CHUJION,
CIIOCOOHOI BBI3BATh BO30YKICHHE.

1Iposooumocms - CHOCOOHOCTH TPOBOAUTH BO30Yx)aeHue. OreHnBaeT-
Csl IO CKOPOCTH paclpOCTpaHeHus BO30yxaeHus ( M/ ¢, CM/C U T.1.).

Jlabunonocms - GyHKIMOHANIbHASA TOJBUKHOCTh TKaHU. XapaKTepHU3y-
€TCS KOJMYECTBOM IOTEHUHMAJIOB ACUCTBUS WM BO30YXKIEHUH, KOTOpHIE
KJIETKa MOXET BOCIPOM3BOAWTH B €IUHUIY BpeMeHH. Hampumep naOuiib-
HOCTh HepBa - 1000 IT1/c, mbrmist - 500 I1J1/ ¢, cunanca 50 I1/1/c.
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I'naea 2. IOTEHIIUAJI IOKOS Y TIOTEHIUAJI JEACT-
BUA

1. Membpanno-uonnas meopusi NPOUCXOHCOEHUS NOMEHYUALA NOKOA.
2. Membpanno-uonHas meopus nPOUCX0AHCOEHUSL NOMEHYUANA OeUCTNBUSL.
3. JlokanvHolii omeem.

2.1. Membpanno-uonnan meopus RPOUCX0HCOCHUA NOMEHUUAIA NOKOA

Bce kneTku KUBOro opraHusMma noaapuzogarvl. Mexny BHYTPEHHEUN
Cpeo KIIETKA U BHEUIHEW CPENOW CYIIECTBYET PAa3HOCTh MOTEHIIMAIOB, KO-
TOpasi HOCUT Ha3BaHWUE MeMOpaHHo20 nomeHyuara. B ciydae Bo30yIUMBIX
TKaHEl OH Ha3bIBACTCA NomeHyuaiom nokos. Ero BenIMunHa B pa3HbIX TKa-
HSIX HEOAMHAKOBA.

CyuiecTBOBaHHE >KMBOTHOTO 3JIEKTpuyecTBa OTKpbul JI.I'ambBaHu B
1791 r. I'unotesa, 00BACHSIONIAs TPOUCXOXKICHUE MEMOPAHHOTO MTOTEHIMA-
na Obia BeIBUHYTA Yarosiem B 1896 1, mosyuuia nanbHeilIiee pa3BUTHE B
tpynax bepumreiina ( 1902 r) u npeBpaTuiach B TEOPUIO TMOCIE SKCIEPH-
MEHTAJIbHOM MPOBEPKU TPYIION 3KcriepuMeHTaTopoB ( XomkkuH, Karti,
Xakciu 1949-1952 rr). CornacHo 3ToM TeOpUU, MOTSHITNAI ITOKOSI BOSHUKAET
BCJIC/ICTBUE HEPABHOMEPHOTO pacIpeieiieHUss HOHOB BHYTPH KJIETKHU IO OT-
HOIIIECHUIO K BHEIIHEH Cpejie, a TAKKE CEJIEKTUBHBIX CBOMCTB MEMOpAHBI.

HepaBHoMepHOCTh pacrnpe/iesieHss HOHOB BHYTPH KJIETKH MO OTHOIIIE-
HUIO K BHEIIIHEH cpeje MPOSBIAETCS B TOM, YTO KATHOHOB Kajus BHYTPH
kietkn Oosbiie B 40-50 pa3, HaTpust MeHblle B 8-12 pa3, aHHOHOB XJjopa
MenbIe B 30-40 pa3. Pa3HOCTh KOHILIEHTpAIMi HOHOB CO37aeTCsl pabOTOM
MOHHBIX HACOCOB, AKTHUBHOCTb KOTOPBIX YBEJIWYMBAETCA NpPU HAPYUICHUU
BHYTPHUKIIETOYHON KOHILIEHTPALIMU MOHOB.

CenekTUBHOCTh MEMOpaHbl OOYCIIOBIIUBAET €€ BaKHEUIIIEe CBOMCTRO -
noYnpoHuyaemocms. B COCTOSHUM MOKOSI MPOHUIIAEMOCTh JJIsl Kajaus, Ha-
TpUS U XJI0pa HEOJUHAKOBBI:

P xanus : P vatpus : P xsnopa=1:0,04: 0, 45

B cBs3u ¢ Hamnnydiield MpoOHUIIAEMOCTHI0O MEMOPAHBI U BBIPAKEHHBIM
KOHIICHTPAIMOHHBIM IPaJUEHTOM, KATUOHBI KaJIMs BBIXOST UYepe3 KaIHEeBbIC
KaHaJbl U3 KJIETKU. [Ipu 5TOM KJIeTKa TepsAeT MOJOKUTEIBHO 3apSKCHHBIC
MOHBI U pUoOpeTaeT OTpULaTeNIbHbIN 3apsia. CuilaMu 3JIeKTPOCTaTUYECKOTO
B3aUMOJICHCTBHUSl KAaTHOHBI KaJIUsl YJEPKUBAIOTCS HA HAPYKHOU CTOpOHE
MeMOpaH#blI, SBJISISICH MaTEpUATIBLHBIM HOCUTEJIEM €€ MOJOXKUTEIHHOTO 3apsa.
Hocurensamu oTpunaTeasHOro 3apsjia BHYTPEHHEW CTOPOHBI MEMOpaHbI sIB-
JISIFOTCSL KPYIIHbIE OPTaHUYE€CKUE aHUOHBI.
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Puc. 9. MoHHBIEC TPaIUEHTHI B KJIETKE

[To mepe BbIXOJ1a KAl KJIETKa Bce OoJiblie nojisipuszyercs. [lpu stom
BCce OOJIBIIIE HAapacTaeT cuiia, O0YCIOBJICHHAs JIEKTPUUECKUM T'PAUCHTOM,
MPEMNSATCTBYIONIAS BBIXOAY MOJOKUTEIHHO 3apsHKEHHBIX MOHOB Kaimus. B co-
CTOSIHUH TIOKOSI BBIXO/ISIIAA TOK Kaus ( 10 KOHIICHTPAIIMOHHOMY TPaIUCHTY
) ¥ BXOASAUIUU TOK ( MO AJIEKTPOXUMUUYECKOMY TPAIUEHTY ) ypaBHOBEIIMBA-
IOTCSl U MEMOpaHHBIN MOTEHIIMAI CTAHOBUTCS CTAOMIBHBIM OT -60 10 -80 MB.
B 3aBucuMocTd OT €ro BeJIMUYMHBI MEMOpaHa MOXKET OBITh no/ispu308ana (Be-
JUYMHA MEMOPAHHOTO MOTEHITMANIA paBHA MMOTEHITUATY TTOKOS), 0enoasapus3o-
sana (MeMOpaHHBIN MOTEHIIMAT MEHbBIIE MOTECHIIUAJA TTOKOs), cUNnepnoisapU-
306ana (MEMOPaHHBIN MOTEHIIMAI OOJBIIEC MOTEHIMAA MTOKOs). Bo3MoxHbBIe
U3MEHEHHUs] MEMOpPaHHOTO MOTEeHIMaaa OyIyT BO3HUKATh WJIM TIPHU Hapylie-
HUU TPAJIMEHTOB, WM MIPU U3MEHEHHIX MPOHUIIAEMOCTH MeMOpaHbl ( Hanbo-
Jiee pacipoCcTpaHeHHas! CUTyarus ). J{7s KaTHOHOB KaJlusg MOYKHO pacCunuTaTh

o ¢hopmynie HepHcTa paBHOBECHBIN KaJIMEBBIN MTOTSHITAAI:

E . RT! CKEL-‘II-{.'-'-I BHVTP.
KaIusa =~ TI‘,F n C

HKATHA EHELI.

rae E s - PABHOBECHBIN KAIMEBBIM MOTEHIHAN, R - yHHBepcalibHas ra3oBast
nocrostHHass, T - TeMmiepaTypa cpelibl, N- BAJICHTHOCTh HOHA ( s Kayms - 1),
F - uucno ®dapanes, C - KOHLEHTpAMU Kl C BHEIIHEW M BHYTPEHHEU
CTOPOHBI MEMOpPaHHBI.

CBoii BKJIaJ B NOTEHIIMAJ MOKOSI BHOCAT JAPYTHU€ MOTEHIMAIO0pa3yto-
M€ UOHBI ( HATPHUH, XJIOp, KAkl ). JIJIsi KaXXI0ro U3 HUX MOXKHO pacCUu-
TaTh paBHOBECHBIN noTeHuman no gopmyne Hepucra. CymmapHas BeliuunuHa
MEMOpPaHHOTO MOTEHLHANa MPUOINKAETCS K CYyMME PaBHOBECHBIX MPOTEH-
[[MAJIOB OCHOBHBIX OTEHLNAT00Pa3yIOIUX HOHOB.
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E vewsp: = E amus TE warpus T E xnopa = -90MB +46MB - 29MmB= -73 MB

B cBsi3m ¢ Tem, 4TO CBOWCTBAa MEMOpaHbI MEHSIOTCSI BO BPEMEHH, JIJIS
paccyeTa UCTUHHON BEIMYWHBI MEMOPaHHOTO MOTEHITMANIa BBOIUTCS (DYHK-
s nporuyaemocmu. B atom cimydae E MemMOpaHbI pacCUMTHIBAIOT 1O ypaB-
Henuto ['onpamana- XomxkkuHa - Kartna:

Ememﬁp.
. RTIH PKE.-‘IHH [Cxa:ms EIHZEUI.] + P:—ca'rpm:: [CHE.TPHH EEHEUI.]+ Px.m:upa [CX.?IDPE. E:Hy'rp.]
nF KATHA [CKE.-'IH_':I E:Hy'rp.] + PHanH_-:J [CHETFI-L{.':I E:Hy'rp.]+ Px.m:-pa [Cx.m:-pa EIHEUI.]

rae E yewsp. - MOTEHIMAN MeMOpaHbl, R - yHHMBepcanbHas ra3oBas IOCTOSH-
Hasi, T - Temriepatypa cpeasl, F - uncio ®@apanest, C - KOHIIEHTpallUd HOHOB
C BHEIIHEH M BHYTPEHHEW CTOPOHBI MeMOpaHbl, P - MpoHUIIaeMOCTh MEM-
OpaHbI JIJIs HUX.

B npouecce nonspuszaniuu MeMOpaHbl KJIETKa TEPSIET KATUOHBI Kalus U
MoJTy4YaeT MOHBI HATPUSI U XJI0Opa, OJHAKO HAPYIIECHUS] MIOHHOTO IpajueHTa He
npoucxoaut. ObecrnedeHne NOCTOSHCTBA MOCIEIHETO CBA3AHO C JAEATEIbHO-
CTBIO MEXAaHU3MOB AKMUBHO20 MPAHCNOpmMA UOHO8 ( UoHHbIX Hacocos). lle-
pPEHOC Kalusi BHYTPb KJIETKHM W HATpUs HAPYyXKy oOecrneunBaeTcs KOTpaHC-
MOPTOM 3TUX HMOHOB. (OCHOBHOM TIEPEHOC OCYIIECTBIACTCA  KAIULl-
Hampuegvim Hacocom (ATd-azou). ITOT MEXAHU3M SIBIISIETCSI DJEKTPOTEH-
HBIM, TTIOCKOJIBKY Ha 2 KaTHOHA Kajusi, IEPEHOCUMOTO BHYTPb KJIETKU, Hapy-
Ky TIEPEHOCHUTCSI 3 KaTHOHA HaTpus. TeM caMbIM MPOUCXOJUT YBEIUUYEHUE
PA3HOCTH MOTEHIMAIOB KJIETOYHOU MeMOpaHsI (110 25% 0T 00I1Iei BEeTMYUHbI
MOTEHITHAaJIa TTOKos ), puc. 10.

0

N

AT®
Puc. 10. Cxema pa6otsi Na' — K™ — AT®azsr

3 Na+

Takum 00pa3om, MOTEHIMA TTOKOSI CO3/IaeTCsI:
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1. HapaBeHOBECHBIM paclpeieeHHeM KallMsl, HaTpHs, XJI0pa U Kallb-
LIHAsI BHYTPH KJIETKH MO OTHOIIEHUIO K BHEIIHEHN CPEJIE.

2. Pa3HOl mpOHUIIAeMOCTHI0 MEMOPAaHBI JIJIsl 3TUX UOHOB.

3. OCHOBHBIM MOTEHIIMATOOPA3YIOUIUM HOHOM SIBIISIETCS KATHOH Ka-
TS B CBA3U C CYLIECTBOBAHMEM BBIPAKEHHOT'O I'PAJMEHTA U MAKCHUMaJIbHON
JUTSL HETO MPOHUIIAEMOCTBI0 MEMOPaHBI.

4. TIocTOSHCTBO MOTEHILIMAJa IOKOS CBSI3aHO C MOCTOSHCTBOM HOH-
HBIX TPaJIMEHTOB, KOTOPBIE MOAIEP)KUBAOTCS pa0OTON HOHHBIX HACOCOB.

5. DIEKTPOreHHOCTh KaJMH-HAaTPUEBOTO HAcoca BHOCUT JIONOJHU-
TEJIbHBIN BKJIa/ B CO3JjaHlEe MEMOPAHHOTO IOTEHIMAA.

2.2. MemOpanHo-uoHHAA MeoPpUs NPOUCXOHCOCHU NOMEHYUANA OeliCHL-
eus

Ilomenyuan Oeticmeus MM UMIYJIbCHOE BO30YXKJEHHE BO3HUKACT B
OTBET Ha MOPOTOBBIC WJIM CBEPXIOPOTrOBBIE pazapaxkutenu. [lpencrapiseT
c0001i ObICTpBhIE U3MEHEHUS MEMOPAHHOTO MOTEHIMAIa, KOTOPbIE BO3HUKAIOT
B MECTE€ HAHECEHHUS Pa3JApaKeHHsI M PACIpPOCTPAHSAIOTCS Ha BCIO MeMOpaHy
KJIETKU. AMIUIMTY/a IOTEHIIMAIa IEUCTBUSI HEPBHOTO BOJOKHA COCTABIISIET
100-120 mB, a mpoaomxuTeabHocTh 0,3-0,5 Mc.

B ocHoBe B0O30YX/IE€HHS JCKUT U3MEHEHHE MPOHUIIAEMOCTH MeMOpa-
HBI JIJIs1 KJIUSI U HATPUsl, CBSI3aHHOE C aKTUBAIlMEN MOTEHI[MAI3aBUCUMbBIX Ha-
TPUEBBIX U KAJIMEBBIX KAHAJIOB.

MareMatruyeckasi MOJIelb, OMMCHIBAIOIIAs padOTy HATPUEBOIO KaHaa,
npernosaraeT CylnecTBOBaHUE B €r0 COCTaBE JABYX PETYISITOPHBIX CyObeau-
HUIL - JICTKOH - M - YacTHIBI ( akmueayuonHol) N THKEIor - h - gacTuisr (
unakmueayuonrou). Jlerkas yactuiia ObIcTpee mepeMeniaeTcs npu U3MeHe-
HUU DJICKTPUYECKOTO TOJIS, TsKeask - MeayieHHee. [ HaTpueBoro kaHasia
HanOosee TUUYHbBI 3 coctosinus (puc. 11).

1y I3

3aKpbITbIN OTKPbITbIN OTKPbITbIN
aKTUBUPOBaHHbIW AaKTUBUPOBaHHbIA WHAKTUBUPOBaHHLINA

Puc. 11. Cxema perynsiiuu NpoOHUIIAEMOCTH HATPUEBOTO KaHaja
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JIBMKE€HME NOHOB HATpHs YEpe3 KaHal BO3MOYKHO TOJBKO MPHU €ro OT-
KpPBITOM, aKTUBUPOBAHHOM COCTOSIHMU. B mponecce BOSHUKHOBEHUS U Pa3BHU-
THsI TIOTEHIMaNa IEWCTBUSA KAKIBIM HATPUEBBIM KaHAJ I0CIEA0BATEIBHO
MIPOXOJMUT 3TH COCTOSIHUA. B mepuos nokosi, koraa MeMOpaHHbI MOTEHLIAAI
paBeH noteHuuany nokos ( E,) moTeHuuani3aBuCMMbIE KaHaJbl 3aKPBIThI, HO
AKTUBUPOBAHBI. B mepuosl MeIeHHON aenoJispu3alii 4acTh U3 HUX Iepe-
XOJIUT B OTKPBITOE€ AKTUBHPOBAHHOE COCTOSIHUE, 3aTEM KaHaJjlbl WHAKTUBH-
PYIOTCS U, B KOHEYHOM HUTOT€, BO3BPAIIAKOTCSA B UCXOAHOE cocTosiHue. [lomy-
JALMS TOTCHIMAI3aBUCUMBIX KaHAJIOB HEOJHOpOAHA. Tak, HanpuMep, Bble-
JSI0T OBICTpBIE U MEJUIEHHBIE KaHanbl. OIHU paHbIIIe NEPEXOASAT B OTKPBITOE
AKTUBUPOBAHHOE COCTOSIHUE, pyrue no3mke. COOTBETCTBEHHO U MHAKTUBHU-
pYIOTCSI.

Marematnyeckas MOJIeJb, ONUCHIBAIONIAs pabOTy KajluEeBOIO KaHana,
MPEANOIAraeT B CTPYKType OJHY CyObEIWHUIlYy, aHAJIOTUYHYIO JIETKOW €11-
HULIE HaTpueBOro kaHajga. COOTBETCTBEHHO KaHAJ MOXET OBbITh OTKPBIT
(TpaHCTIOPT KaJIMsl BO3MOKEH ) M 3aKPHIT ( TPAHCIOPT KaJHsi HEBO3MOXKEH ),
puc. 12.

KaHan 3aKpbit KaHan OTKPbIT

Puc. 12. Cxema peryssiuu IpoHUIIAaEMOCTH KaJIMEBOTO KaHaja

HcxoaapiM MOMEHTOM BO3HUKHOBEHHUS BO30OYXKIIEHUS SBISETCS U3Me-
HeHUe NPOHUYAeMOCmU KNemoyHol MemMOparnsl IpH IEHCTBUMN Pa3IpasKATES.
[Tpupona 3TUX U3MEHEHUN pa3IudHa. ITO MOXKET ObITh YBEIMUEHUE TEKyde-
CTH MeMOpaHbl, JOKAJbHOE HM3MEHEHHE HOHHOTO TPAHCIOpTa BCIEICTBUE
U3MEHEHUS OCMOTHYECKOI'O JaBJICHHS, BbI3BAHHOE BHEIIHUMH (aKTOpaMu
[aCCUBHOE M3MEHEHHE MEeMOpaHHOro noTeHuuana ( AecTBHE MOCTOSIHHOIO
AJIEKTPUYECKOr0 TOKa ). B pesynbrare 3TUX M3MEHEHMH, KOTOPbIE C TOYKU
3pEHUsI COCTOSIHUS KJIETOYHOW MEMOpaHbl SIBJISIOTCS NACCUBHBIMU, HO BBI3bI-
BAIOT CABUTY MOTEHIMANa MEMOpaHbl, IPOUCXOAUT OTKPHITUE MOTEHIMAI3a-
BUCHUMBIX KaHAJIOB M YBEITUYMBACTCS MMPOHUIIAEMOCTh MEMOPAHBI IJIsl HATPHUs
1 Kanus ( B HEKOTOPBIX TKaHSIX M JJIS1 KaJIbIUs ). DTH U3MEHEHUS MPOHMIIAe-
MOCTH MEMOPAHBI SABISIOTCS AKMUBHBIMU.

IIpu onucanuu 0000IIEHHON (HOPMBI IOMEHYUANA OelCmBUsl 8blOesl-
rom credyroujue ¢asvi: MeJUICHHOU aenossipuzauuu (1), OsicTpoil genosspu-
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3aruu (2), penoasipuzanuu (3), cleI0BOro OTpUIATEILHOTO oTeHIMana (4),
CJIE€0BOTO MOJIOKUTEIBLHOTO MoTeHnuana (5), puc. 13.

B nepuon mMemsieHHOM AENoJiIpU3allMM B pe3yJibTaTe aKTUBAaLMU Ha-
TPUEBBIX U KAJUEBBIX KAHAJIOB YBEIMYUBACTCS BXOJSIIHNN TOK HATPUS U BbI-
XOISIIIMM TOK Kanus. J[o JOCTHKEHUS YPOBHSI KPUTHYECKOU JCONAPU3ALNI
( Ex ) onn comsmepumsbl. Ilociie 1ocTH)EHUS KPUTUYECKOTO YPOBHS TOK Ha-
TpUs 3HAYUTENILHO MPeoOiajaeT HaJl TOKOM Kajusi M Ipolecc Aenospu3a-
IIUU CTaHOBUTCA HeoOpaTUMbIM. HaTpuil naBuHOOOpa3HO BXOAMT B KIETKY,
oOecrieunBasi OBICTPYIO JenoJisipu3aluio Mmemopansl. [Ipu aTom 3apsia mMeM-
OpaHbl YMEHbIIIAETCS BIUIOTh IO CMEHBI 3HAKa Ha MPOTUBOIOJIOKHBIN (08ep-
wym). Ha nmuke noteHuuana qedcTBUS HAUMHACTCS MHAKTUBAIUS HATPUEBBIX
KaHAJIOB, TOK HATpHsl YMEHbIIAETCs Ha (POHE 3HAYUTEIHHOTO BBIXOISIIETO
Toka kanus. MeMOpaHna penossipuzyercs. Clie1oBblid OTpULIATEIBHBIN MTOTEH-
uajn O0BSICHAETCS OCTATOYHO IMOBBIIMIEHHBIM TOKOM HATPHsA, a MOJOKUTEIb-
HBIU - KaJusl.

B mpornecce pa3BuTusi NOTEHLMAIAa ACHCTBUS aKTHUBUPYETCS KaJlii-
HaTPHUEBBII HACOC, IPEMATCTBYS HAPYIICHUIO HOHHOTO IPaJNEHTA.

[+
£430
x
i
x
ﬂ-Eﬂ HEuB
=
Q
o
; 0
gl
- -]
o
a
C 0 L
12 wB

Bpewn, Mo
Puc. 13. TloteHnnan nelTcBUst HEPBHOTO BOJIOKHA
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Taxum oOpa3oM MoTeHLUA 1EHCTBUS:

1. Bo3HMKaeT B OTBET Ha IMOPOTOBBIE U CBEPXITOPOrOBBIE PA3APAKUTE-
JIN.

2. O0ycnoBjIeH yBETUYCHUEM MMPOHUIIAEMOCTH MEMOPaHBI I HATPHUS
u kanusa. [Ipu sTom mepBas ¢aza ( menoyspusalus) ONpenenseTcsa HaTpue-
BBIM TOKOM, BTOpas (penojspu3anys) - KaJIueBbIM.

3. Bernen 3a ocHOoBHBIMEU (DazaMu MOTEHIMANa ACHCTBUS BO3HUKAIOT
cleAoBble MOTEHUUANbI. CleIOBbIA OTPULIATENBHBIN CBSI3aH C MOBBIIICHHOW
IPOBOJUMOCTBIO MEMOpPaHbI JIsl HATPUS, TTOJIOKUTEIbHBIN JJIS KaJIHsl.

4. TloteHman NEUCTBUS PACHpPOCTPAHSIETCA W MOAYHUHSETCS MPABUITY
«Bce nim Hu4eroy.

5. Ilpu BO30OYKIE€HUM aKTUBUPYETCS Kaauh-HaTPHUEBBIM HACOC.

2.3. JIokanvHuwtit omeem

Bo3Hukaer B OTBET Ha pa3ApakKUTENH, COCTABILAIOIIME HE MeHee 60-
80% ot nmopora. OO0yCJIOBJIEH YBEIMYEHUEM MPOHUIIAEMOCTH MEMOpaHbI JJIst
HaTpus M Kanus. PasBuBaromascs aenosisipu3al HATPUEBOM NPHUPOABI HE
JOCTUraeT YPOBHS KPUTHYECKOUN NENOJIIPU3ALMU U OCTAHABIMBAECTCS YBEIIN-
YEHHEM BBIXOJSIIEro Toka Kanus (puc. 14).

e |

o | 7 )

OTiIM4ms JIOKAJILHOTO OTBETA OT IIOTEHIIHAJIA ICUCTBHUS:
Bo3HukaeT Ha MoAMOpOroBeIE pa3ApaKUTENN.
He pacnpocTtpansercs.
He nmomuunsercs npasuiy “Bcee nim HAU4Yero™.
CnocobeH K CyMMaIluH.
5. Bo30ynuMocTh B IepHo/T TOKAIBHOTO OTBETA MOBBIINICHA.
B ToMm ciyuae, eciau JOKaJdbHBIA OTBET JIOCTUTHET YPOBHSI KpUTHYE-
CKOM AETNONSpU3aLUY, OH IEPEPACTAET B MOTCHIMAI JCUCTBUS.

Puc. 14. JlokanbpHEBII OTBET

b S
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I'nasa 3. PA3JIPA’KUMOCTD U BO3BYIUMOCTD

Daszosvie usmeHeHUss 6030YOUMOCTIU NPU 8030YHCOEHUU.
eticmeue nocmosnno2o moka Ha 6030yOoumbie MKAHU.
Aenenue akkomooayuu.

Ilapabuos.

IIposedenue 6030ycOeHUss NO HEPBHBIM BOJIOKHAM.

agkrownE

3.1. Da3zoevie uzmenenusn 6030youmocmu npu nomeHyuale Oelcmeusn
B nporuiecce pazBuTHus moTeHMANa JSUCTBUSI IPOUCXOJIUT U3MECHEHUE
BO30YyAMMOCTH BO30YIMMBIX TKaHEH. DTH U3MEHECHHs HOCIT (ha30BBIN Xapak-
Tep, CBSI3aHbl C U3MEHEHUSIMHU 3apsiila MeMOpaHbl U U3MEHEHUSIMU €€ TIPOBO-
JUMOCTH JIJ1s1 HOHOB (puc. 15).

O

EkK 1 4

Eo

I nm v VvV

HOopManbHadA g
BO30yAUMOCTb /r“\
HyneBas
BO30yAUMOCTb

Puc. 15. 3menenus Bo3Oyaumoctu npu [1]]

B nepuon memnennoi nenonspusanuu (1) HaUMHAIOT OTKPHIBATHCS Ha-
TpPUEBbIE KaHANbl U BO30OYAMMOCTbh BO3PACTAaET, YTO MPUBOAUT K CHHXKEHHIO
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nopora Bo30yxaenus. ( [Topor Bo3OyxkaeHHs XapaKTepU3yeTcs BETUUYUHOM
nenonsipuzanuu ot E, 1o Ey ). [t OTKpbITHS 1OTTOTHUTEIBHOTO KOJIMYECTBA
HATPUEBBIX KAaHAJIOB HEOOXOJIMMa MEHbIIasi CUJIa BHEIIHETO Pa3apa>KUTEsl.
Orta (haza noBwIeHHOM BO30yauMocTH ( I).

B nepuoa ObicTpoil aenossipuzanuu (2) BCce HATPUEBBIE KaHAJIbl OT-
KPBITHI U aKTUBUPOBAHBI, BXOIALIMI TOK HATpus MakcumaieH. Jlioboe
BHEIIIHEE pa3[pakeHHE HE CO3/aeT JOIMOJHHUTEIbHON Nenoispu3aiuu. JTa
¢daza HocuT Ha3BaHue has3wl abconromuol peppakmeprocmu ( HEBO30yTUMO-
ctu ) (1I).

B nepuon penonsipuzanuu (3 ) yacTh HATPUEBBIX KAHAJIOB MHAKTUBU-
poBaHa MeJyIeHHOU h yacTuiel, Ho YacTh MOCe MHAKTUBAIMHU Y)Ke TIepeliia
B 3aKpBITOE€ aKTUBUPOBAHHOE COCTOsIHME. T.€. BHEIIHEE BO3JCHCTBUE CIIO-
COOHO TIEPEBECTU MX B OTKPHITOC aKTUBUPOBAHHOE COCTOSIHUE, & 3HAYUT BBI-
3BaTh JOINOJHHUTEIBbHYIO JenoJigspu3anutio MeMOpanbl. Cuila BHEIIHEro pas-
JOPaKEHUS JTOJKHA OBITh 3HAUMTENIBHO OOJIbIIE MOPOTroBOil. DTa (paza HOCUT
Ha3BaHUE OTHOCUTENbHOU pedpakrepHocth ( I11).

B nepuoa cnegoBoii AenoIpU3alMK UK CIEIOBOTO OTPULIATEIBHOTO
noTeHuana ( 4 ) B CBA3M C OCTATOYHO YBEJIMUYEHHOW HATPUEBOW MMPOBOIUMO-
CThI0O MEMOpaHbl YMEHBIIAETCS MOPOr BO30YKIEHUSA, a BO30YIUMOCTh BO3-
pactaer. OTa (a3za HOCUT Ha3zBaHUE (a3bl CyNEPHOPMAIBHON BO30YAUMOCTH
win ¢a3zel dx3anbtanuu ( [V ). B oty dasy Bo30yxaeHne MOXeT ObITh BbI-
3BaHO JCMCTBUEM IOJMIOPOTOBOT0O CTUMYJIA.

B nepuoa cnenoBoii runepnospusalii WIKA CJIEJ0BOI0 MOJIOKUTENb-
HOro noteHuuana ( 5), o0ycia0BIEHHONW MOBBIIIEHHBIM TOKOM KajHs, MOpOT
BO30YXKJICHUSI YBEJIMYHMBAETCS, a BO30YIMMOCTh yMeHbIaercs. Jrta ¢asa
cyOoHopMasibHOM BO30yaumocT ( V). Bo30yxaeHue MoxeT ObITh BBI3BAHO
TOJIKO CBEPXIMTOPOTOBBIMH Pa3IpaKUTEIISIMU.

3.2. /leticmeue nocmoanHoz0 moka Ha 6030youmbvle MKAHU

B oTnmmume oT mepeMeHHOro Toka, NIl KOTOPOTO XapaKTEpHO JIUIIb
paszpaxaroniee AeCTBUE, MOCTOSHHBIA TOK BBI3BIBAET JBAa OCHOBHBIX 3(-
dekTa - paznpaxkaronuil U MOJSIPU3YIOIINM, KOTOPbIN OyAeT SBIATHCS Mpe/I-
METOM JaJIbHEHIIEr0 pacCCMOTPEHHS.

3aKOH (PU3MOJIOTUUECKOTrO 3JIeKTpOoTOHA. [Ipy nefcTBUM MOCTOSSTHHOTO
TOKa Ha BO30YyAMMYIO TKaHb BO30YJMMOCTh B 00JIaCTH KaTO/a CIiepBa MOBBI-
maercs ( KamanekmpomoH ), 3aTeM TOHMXKaeTcsl ( 0OpaTHBIA KaTAJIEeKTpO-
ToH). B 0o0iactu aHonma BO3OYIMMOCTH CIiepBa MOHUXKACTCS ( aHAIeKmpo-
MOH), 3aTe€M TMOBbIIIAeTCs ( 0OPATHBIN AaHATIEKTPOTOH ).
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J1J1st BBISICHEHUST TIPUPOJIBI ATUX U3MEHEHU HEOOXOAMMO PacCMOTPETh
M3MEHEHUS MEMOPAHHOTO MOTEHITMAa U YPOBHS KPUTHUICCKOM JETosIpr3a-
MY B 00JIACTAX MPUMEHEHUS aHO/IAa U KaToa.

Ilepsuuno nonspusyrowuti 3¢pgpexm MOCTOSHHOTO TOKA CBSI3aH C Tac-
CUBHOH JenoJispu3anueii MeMOpanbl B 00J1acTi KaToa ( MPOMCXOAUT OTTAJI-
KHBAaHUE aHWOHOB, OOYCIIOBIMBAIOIINX OTPHIIATCIIBHBIN 3apsl BHYTpEHHEH
CTOPOHBI MeMOpaHbl ) U Treneprojspusanueil B obgactu aHoja ( oopaTHoe
MPUTSATUBAHUE aHUOHOB ), puc. 16.

o OO oo T e O

Puc. 16. Ionspusyromuii 3 PKT MOCTOSHHOTO TOKA

B pesynbrate monspusyrolero JIeUCTBUS MOCTOSHHOTO TOKa B obJac-
TH KaToJla MPOMCXOJIUT IACCHUBHAs ACTOJISIPHU3alUs, MOPOT BO3OYXKICHUS
CHIDKaeTcs, a BO30YJIMMOCTh BO3pacTaeT. JTH M3MEHEHMS IacCHBHBIC, TaK
KaK HE CBSI3aHBI C U3MEHEHHEM CBOMCTB MeMOpaHsI (puc. 17).

KATOA
3aMblKaHWe pasMbIKaHue

Ek _—.opor Bo3oyxaeHusa

r 1 1 P p
Eo t

AHOA
3aMblKaHue pasMbIKaHue
Ek
i [ ]

Eo _

Y

Puc. 17. Ionspusyronuii 3 PKT MOCTOAHHOTO TOKa
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B nmanmpHeWmemM npoHCXOAUT M3MEHEHUE YPOBHS KPUTHUYECKOM JIENO-
JspU3alny, oOyCIOBJIEHHOE NHAKTUBALMEN YacTH HATPUEBBIX KaHAJOB. [Ipu
9TOM BO3pACTAET BBIXOIALIMN TOK Kans. B pesynbrare yBennueHus nopora
BO30Y>KICHHSI BO3OYAMMOCTh YMEHBIIACTCS. DTH U3MEHEHHS aKTUBHBIC, TaK
KAaK OTPAKalOT U3MEHEHHS] HATPUEBOM M KAJIMEBOW MPOBOAMMOCTH MeMOpa-
Hbel. HatpueBas nHakTuBanus B 00JaCTH KaTo/a NpHU JUIMTEIHOM JIEHCTBUU
IOCTOSIHHOT'O TOKa MOXET JOCTUIaTh CTOJb 3HAYUTEIBHOW BEJIIMYUHBI, YTO
pa3BUBAETCA Kamomuueckas oenpeccusl - IOJTHOE NCUE3HOBEHHE BO30yIUMO-
CTH.

[Tonspusyromiee AeicTBUE NOCTOSTHHOTO TOKa B 00JaCTH aHOJA BBI3BI-
BaeT NACCUBHYIO rumnepnoispusanuio. [lopor Bo30yxaeHUS NOBBILIAETCH,
BO30YAMMOCTbh CHUKAETCSA. DTU U3MEHEHUs] BO30yIMMOCTH naccuBHbIe. [Ipu
JUTUTEJIbHOM JI€MCTBUU MOCTOSTHHOIO TOKAa B 00JIACTH aHOJA yBEIMYHUBAETCS
IMOTEHIHAI3aBUCUMOCTh HATPUEBBIX KAHAJIOB U CHWXKACTCS KAJIMEBasl IIPOBO-
JUMOCTh MeMOpaHbl. B pe3ynbrare ypoBeHb KPUTHUECKOW IEMOJISIpU3aIlIU
npuoimxkaercs K Eg 1 BO30yIMMOCTh BO3pacTaeT. DT U3MEHEHUS - aKTHB-
HBIE.

3akon nonsapuozo Oeticmeus. 1Ipu NeWCTBUM MOCTOSHHOTO TOKa Ha
BO30YIUMYIO TKaHb BO30Y’KJCHHE BO3HHKACT Ha MOJIOCAX: NPU 3aMbIKAHUU
- B 00J1aCTH KaToJa, IPH pa3MbIKaHUU - B 00JIACTH aHOA.

3.3. Asnenue akkomooauuu

AKKOMOIaIMsl - MPUBBIKAHUE BO30YyIMMON TKaHW K MEJJICHHO Hapac-
TAOIIEMY WIH MOCTOSHHO JECUCTBYIOLIEMY Pa3IpaKUTEIO.

B ocHOBe akkoMOJanuM JIEKUT Pa3BUBAIONIASICS HATPUEBAS NMHAKTUBA-
st ( MHAaKTUBALMS MMOTEHIIMAI3aBUCUMBIX HATPUEBBIX KaHaoB). [lepBuuHas
peakius Bo30yIMMON TKaHU Ha JACHCTBYIOIIMMN pa3Ipa’kUTesIb COCTOUT B JIe-
MOJISIPU3AIMU KJIETOYHON MeMmOpaHbl. B Tom ciydae, korna pa3apakuTeb
NEUCTBYET NTOATO, B OTBET HA JJIMTEIBHYIO JEMOJSAPU3ALMIO PAa3BUBAIOTCS
IpolecChl, HanmoMuHawIme dPPeKT AUTETHHOTO AeUcTBUS KaTtona. B pe-
3yJbTAaT€ U3MEHSETCS YPOBEHb KPUTHUYECKOW IEMOJISIPU3alliK, BO3pPACTAECT
opoT BO30YXEHUS, BO30YyIMMOCTh MajaeT. YeM MeHbllle KpyTHU3HA Hapac-
TaHUS PA3APAKUTENS, TEM OOJBIIE MOPOr BO3OYXKACHUS W MOPOTroBasl CUjia

(puc. 18).
3.4. Ilapaobuos

Ilapabuo3 - cTOlKOE, HEPACTPOCTPAHSIONIEECS M YrayOJstomeecs
BO30YX/ICHHUE.

36



CocTosiHue napadnuo3a MOKHO BBI3BaTh IEHCTBHUEM JTIOO0TO pa3apaxu-
tens. [Ipu pazButum nmapabuosa HapacTaeT HaTpueBas MHAKTUBAIUS, YBEIU-
YUBACTCS MOPOT BO3OYXKIACHUS W MPOUCXOAUT CHIKEHUE JIAOMIBHOCTH BO3-
OyIuMOi TKaHHU.

noporoBas
cuna
pasapaxurens

Bpems

EK

Eo

Puc. 18. AkkoMmoaarus

Paznuyaror Tpu craguu napabuosa: ypasHumenbHy0, napadoKCcalbHy 0
U MOPMO3HYIO.

HopmanbHasi mpoBoAMMOCTE HEPBA MPEANoJaraeT NPOBEICHUE YaCThIX
U PEJIKUX MOTCHITMAJIOB ICUCTBUSA O0€3 n3MEeHEeHHs. B ydacTke, KOTOPBIH 1O/I-
BEPTrHYT JJIUTEILHOMY BO3JACHCTBHUIO pa3IpakuTels (aJbTepaliu ), B CBSI3U C
HAaTPUEBOW MHAKTUBALIMEN MPOUCXOJIUT YBEJIMYECHHUE JIUTEIBHOCTU IMOTEH-
nuajia JercTBUs. B pe3ynprare 4acTh MOTEHUHUAIOB JIEUCTBUS, UAYIIUX C
BBICOKOM 4acToTOM ( CHJIbHOE BO30YXJeHue ), mpomnagaer. Penkue morTeH-
ruanbl nerctus ( ciaaboe Bo30ykKIaeHUE ) MpoxXoAsaT 6e3 u3aMenenus. [1oato-
My CHUJIBHOE U ci1aboe BO30YXKIeHUe, MPOXOs uepe3 napabuoTHYeCKUi yua-
CTOK, CTAHOBUTCSI OJIMHAKOBBIM, HACTYIIAET MEPBas - ypagHumenvHas gasza.

ITo mepe HapacTaHus HATPUEBOW MHAKTUBAIMUA HAOJIOJAETCS TIEPHO/I,
KOrjJa peaKue MOTEHIIUANbI JEUCTBUS MPOXOMAST Yepe3 3TOT Y4aCTOK MHOTO
JydIlle, YeM YacThIe - HACTYNAET napa0OKCAIbHAsL CMAOUSL.
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B kxoHeyHOM wuTOre, MPOUCXOMWUT TOJHAS HATPUEBas WHAKTHUBAIIWS,
MIPOBOJIMMOCTH B YYaCTKE, MMOABEPTHYTOM aJIbTEPAIMH MOJHOCTHIO UCYE3aeT,
U cuibHOE, W cinaboe BO30OYXKIeHHE depe3 Hero He mpoxoaut. Hacrtymaer
mopmo3Has cmaousi napadbunosa.

[Tapabuo3 - obpatumoe sBiieHue. [Ipu CHATHN aTbTEPUPYIOMIETO arcH-
Ta BO30yIMMOCTh M MPOBOJMMOCTH BOCCTaHABIMBAIOTCA. [Ipm 3TOM mpowc-
XOJUT MPOXOKJIEHUE BceX (a3 B 00paTHOM TMOPSIIKE.

3.5. Ilposeoenue 6030yrcoenus no HepeHLIM 6010KHAM

B opranusme HEpBbI BBINOJHAIOT (PYHKIHUIO NPOBOOHUKOS8 8030ViCOe-
HUs, KOTOPOE TPOBOJUTCS KaK IIEHTPOOEKHO, TaK M LIEHTPOCTPEMUTEIBHO.
CocToAT HEpBHI U3 HEPBHBIX BOJOKOH, KOTOPHIE MPEACTABISAIOT CO00I OTpO-
CTKH HEPBHBIX KIIETOK.

ITo cTpoeHut0 HEpBHBIE BOJIOKHA JCHATCA HAa MakomHbvle ( TMOKPBITHI
MUEITMHOBOUN 000JI0UKOI) U 6e3msaxomHble ( He MPOKPHITHl MUETMHOM ).

[IpoBenenue Bo30YXICHUS MO MSIKOTHBIM BOJIOKHAM OCYIIECTBISETCS
ckaukooOpa3Ho no nepexeamam Paneve (puc. 18). CkopocTh 3TOTr0 mporecca
nocturaer 100-120 m/c. B ocHOBe pacnpocTpaHeHUs BO30YKIEHUS JIEKHUT
AJIEKTPOTOHMYECKAs TiepeJjaua BOJIHBI JCTIONSPU3ALUN - BOBHUKHOBEHUE JIO-
KaJbHBIX JENOJIPU3YIOIIUX TOKOB MEXIY BO30YKICHHBIMU ( 3apsiKEHbI
AJIEKTPOOTPHULIATETHLHO ) U HEBO30YKJIEHHBIMU ( 3apsyKEHBI 3JIEKTPOIIOIO0KH-
TEJBbHO) nepexBaramu. Eciu aenonsipuzanus JOCTUTA€T KPUTHUECKON BEU-
YUHBI, TO BOZHUKAET MOTEHIMAN JACUCTBUS B CIEAyIOLIeM nepexsare. B To-
CTBIX BOJIOKHAaX, B CBSI3U C OTHOCHUTEJIBHO HMU3KHUM CONPOTHUBIICHUEM, CHJIA
AEeTOApU3YIONero Toka Oosbiie. B pesynbprare CTaHOBUTCS BO3MOXKHBIM
nepeckaKkMBaHne BO30YXKICHUS depe3 MepexBar, YTO 3HAUMTENbHO YBEITUIH-
BaeT CKOPOCTh €T0 MPOBEICHUSI.

pasgpaxuTens
Oenonapu3yLWnii TOK  OenonsapusyoLwmii ToK

- 11
7/ \;< \t/ \

\ 7\ 7\ T\ 7

Puc. 19. IlpoBenenue Bo30yxaeHHE 110 MIKOTHOMY BOJIOKHY

B 0e3MsKOTHBIX BOJIOKHaX BO30YKJCHUE PaCHpOCTPaHIETCS HEmpe-
PBIBHO Kak miams o putmio. CKOpoCTh MHOTO HUXKE, YeM B MSKOTHBIX BO-
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nokHax ( okoio 3 m/c ). B ocHOBe mpoBeneHus: BO30YKACHUS TAKKE JIEKUT
BO3HHUKHOBEHUE JIOKAJBHBIX JICTIOJIAPU3YIOMINX TOKOB (pHC. 19).

pasgpaxuternbs

OeNONAPU3YIOLWWA TOK OenonapusyoLLni ToK
/—\ 4 .,

+ + 4+ + A -+

- - =~ +—,—
~_

Puc. 19. TlpoBeaenue Bo30yxaeHne 110 0€3MIKOTHOMY BOJIOKHY

CkopocTh pacnpocTpaHEHHUsI BO30YKJIEHHSI 3aBUCUT OT CTPOEHUS BO-
J0KHa ( B MSIKOTHBIX MHOT'O BBIIIIE ) U €r0 TOJIIIUHBI ( B TOJICTBIX OOJIBIIIE).

Bo3nukHOBeHHE BO30YK/IEHUS B HEPBHBIX BOJIOKHAX MOTYUHSIETCS 3a-
KOHY «Bce unu Huuezo». HepB B 11€J10M 3TOMY 3aKOHY HE MOAYUHSIETCS.

3axonvl npogederust 6030yHcOeHUsI NO HEPBAM.

- U30JIMPOBAHHOTO MPOBEICHUS BO30YKICHHUS;

- IBYCTOPOHHETO MPOBEICHUS BO30YKICHUS;

- (hU3MOJOTUYECKON IIEITOCTHOCTH;

- 6€37IECKPEMEHTHOTO MPOBE/ICHNUS;

- OTHOCHUTEIILHON HEYTOMJISIEMOCTH HEPBA.

I'naBa 4. PU3NOJIOTI' U CUHAIICOB

Cunanc sIBASIETCS CTPYKTYpPOM, MOCPEIACTBOM KOTOPOM 0OEeCIeunBaeT-
csi mepeoaua uUH@OpMayuu MmexNcoy HePEHbLIMU KAeMKAMU, MBIIICUHBIMH
KJIETKaMH, a TAaK’K€ HEBHOU KJIETKOU U 3(h(PEepeHThIMU CTPYKTYpamHu.

CHHAIICBI IeNATCS Ha JIEKTPUICCKIE U XUMHYSCKHC.

Xumuueckuu cunanc

Xumudeckas mepeaada sBIsIeTCS YCUIMBAIOIIUM MEXaHU3MOM, obec-
MEYMBAIOIIUM Tepe/lady CUTHAJIa Yepe3 MEKKIETOUYHBIM KOHTAKT C BHICOKUM
AICKTPUYECKUM comnpoTuBicHueM. CHHAIChl 00SCIeYHBAIOT YIIOPSI0YCH-
Hyto nearenbHocTh [THC Tak kak paboTaroT 1Mo mpuHIMITY KianaHa ( OJaHo-
CTOPOHHSISI IPOBOJUMOCTh ). OHHM 00ManarT niracmuynocmoio ( IPOBOIH-
MOCTBh MOET MEHSTBCS) U TEM CaMbIM YYaCTBYIOT B 00€CTICUCHUHN MEXaHM3-
MOB mamsaTu. CHHAICHI - camas ysa3BUMas CTPYKTypa B peIeKTOPHOM 3BEHE
U TI03TOMY CITy’KaT MECTOM MPHUJIOKEHHUS] MHOTHX (HDapMaKoJOTUYECKHX Be-
IIIECTB.
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Cmpoenue. B CTpyKType XHMHUYECKOTO CHHAIICA BBIICTISIOT TIPECHHATI-
THYECKYI0O MEMOpaHy, MOCTCHHANTHYECKYI0O MEMOpPaHy W CHHANTHYCCKYIO
menb ( 10-50 Hm ).

B cuHanTHueckoM OKOHYAHHMH COJEPKHUTCS MHOTO MUTOXOHIPHM, a
TaK)Xe CyOMUKPOCKOIUYECKUX CTPYKTYP - CUHANMUYECKUX NY3bIPbKOE C Me-
nuatopoM. [Inamerp kaxxnoro cocrasisieT okosio S0 HM. B HeM copepxkutcs
ot 4000 mo 20000 monekyn Meauaropa ( Hampumep, aneTuixonuHa). CuHar-
TUYECKUE MY3BIPHKH UMEIOT OTPUUAINTEIBHBIM 3aps]l U OTTaJIKUBAIOTCS OT
KJIETOYHON MEMOpAaHBI.

Brinenenue meauaTopa mporMCXOoIUT MPHU UX CIUSIHUM ¢ MeMOpaHoi. B
pe3ynbTaTe OH BbIACNAETCS MOPIUOHHO - keanmamu. Menuarop obpaszyercs
B T€JIE HEPBHOM KJIETKH, ITyTEM aKCOHHOT'O TPAHCIIOPTA MEPEHOCUTCS K HEPB-
HOMY OKOHYaHUI0. YaCTUYHO OH MOKET 00pa30BLIBATHCS M B HEPBHOM OKOH-
yaHuU ( PECUHTE3 MeAraTopa ).

Cybcunanmuueckas ( TOCTCUHANTHYECKas ) MeMOpaHa TOJIIE, YEM
MeMOpaHa 3 pepeHTHON KieTkr. OHa UMEeT CKJIAJKU, KOTOPhIE JENal0T €€
MMOBEPXHOCTH OOJIBIIIE, YeM MpecHHanTuIeckoi. Ha MemOpaHe mpakTudecku
HET MOTEHIINAI3aBUCUMBIX HOHHBIX KaHAJIOB, HO BBICOKAsI TJIOTHOCTH pellet-
TOpyIpaBiIsieMbiX. Ecnu mpu B3auMOJEHCTBUM MeAWaTopa C perenTopaMu
MIPOUCXO/IUT AKTUBAIINS KaHAJIOB U YBEIIMUMBAETCS MPOHUIIAEMOCTh MeMOpa-
HBI JIJISl Kallisl ¥ HATPUS - BO3HUKACT JICTIOJSIpU3AIUS WM 8030VHCOAIOWUL
nocmcunanmuydeckuti nomenyuan (BIICII). Eciu yBeau4uBaeTcsi IpoHUIIae-
MOCTB JIJISL KJIUSI ¥ XJI0pa - BO3HHUKAET TUIIEPIOIAPU3ALINS WA MOPMO3HOU
nocmcunanmuydeckuti nomenyuan ( TIICII ). Tlocie B3auMOJEHCTBUS C pe-
[IENTOPOM MEAMATOP pa3pyliaeTcs CHelUaIbHbIM (PEPMEHTOM, a MPOTYKTHI
paspylieHus MOoCTynaT oOpaTHO B aKCOH JJIsi peCUHTe3a Meauaropa (puc.
20).

Mexanusm cunanmuueckou nepedauu. I1epBbIM ITANIOM SIBJISIETCS Gbl-
c8000d1cO0enue meouamopa. CorilacCHO KBAaHTOBOW TEOPHH, PU BO30OYXKIACHUU
HEPBHOTO BOJIOKHA ( BO3HMKHOBEHWHW TOTCHIMAJIA JCHCTBUSA) TMPOUCXOIUT
aKTUBAIUS TIOTCHIIMAI3aBUCUMBIX KaJIbIIUEBBIX KaHAJIOB, KaNbIIMH BXOIUT
BHYTpPH KJIeTKH. [lociie ero B3aMMOJeHCTBUS C CHHANTUYECKHM ITY3BIPHKOM
OH CBSI3bIBAETCA C MEMOpPAHON KJIETKH U BBICBOOOKJIAET MEANATOP B CHHAII-
THYECKYIO Ienb ( 4 KaTHOHA KaJbIUS HEOOXOIWMBI Il OCBOOOXKISHMS 1
KBaHTA alleTHJIXOJIMHA ).

BreiOpomiennsiii  Menuarop aud@yHaupyer dYepe3 CHHANTHYECKYIO
IIeJTb U B3aUMOJICHCTBYET C peyenmopamu OCTCHHANTHIECKOM MEMOpaHBI.

1). Ecnu cunanc go3z6yscoarowyuti, TO B pe3ybThaTe aKTUBAIMH Pe-
IENTOPYIPABISIEMBIX KAaHAJIOB YBEIUYHBACTCS IMPOHHMIIAEMOCTh MEMOpPaHBI
st Hatpus U kanus. Bo3nukaet BIICIL. OnH cymiecTByeT JOKaJIbHO TOJIBKO
Ha MMOCTCUHANTUYECKONH MEMOpaHe.
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111 HepBHOF;) BOJIOKHA

BXOI[SIHIPIIZ TOK KaJIbIIYA B CHMHAIITHYCCKOC OKOHYAaHHC

+

BBIXOO MCHAaTOpa B CHUHAIITUYICCKYIO IICIIb

muddy3us MG[iHaTopa

B3aMMOJEHCTBUE MEIUATOPa C PELENTOPOM

YBEJIMYCHHE MPOHUIIAEMOCTH MEMOPAHBI JIJIs HATPHS M KaJus U BOZHUKHOBE-
aue BIICII

+

AIEKTPOTOHUYECKOE PACIPOCTpAHEHUE AENOIsIpU3ali Ha MeMOpany 3¢ de-
PEHTHOM KJIETKH

aKTUBAIIMS TOTEHIIMAI3aBUCUMBIX KaHAJIOB U BOSHUKHOBEHHUE ITIOTEHIIMAJIA
JIEHUCTBUSA

Puc. 20. TTocnenoBateabHOCT COOBITUI CHHANITHYECKOW TIEpeIaun

Benuunna BIICII onpenensieTcs BEIMYMHOM MOPUAM MEIHATOPA, TOITOMY
OH He noauuHsercs npasuiny “ Bee nmim Hudero”. BIICII anekTpoToHnyecku
pacmpocTpaHsieTcss Ha MeMOpaHy 3(pdepeHTHOM KIETKH, NEMoyIIpusyer e€.
Ecnu BenuuuHa aenonspu3aluv JOCTUTAET KPUTUUECKOrO YPOBHS, TO IIPO-
UCXOIUT AaKTUBALMS ITOTCHIMAI3aBUCUMBIX KaHAJIOB, BOZHUKAET IMOTEHIINAI
JEUCTBUA WM HUMITYJIBCHOE BO30YXKIEHHE, KOTOPOE PaCHpoCTpaHsSeTCs Ha
BCIO MeMOpaHy KJIeTKH (puc. 21).
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KanbLuumn
CUHaNTU4YecKUit

ny3bIpeK

aKTMBaumsa

Kanbuunem B3auMozencTBUe

BbIXoaa Me Meguaropa c
peuenTopoMm

()} BOJIHA
ZenonsapusaLmmn

Kanum  Hatpumn

-10 MB -10 mB BINCI

Puc. 21. ®yHkuroHnpoBaHUe BO30YXAAIOIIET0 CUHAIICA

[Tocne B3aMOAEUCTBUS C PELIENTOPOM MEIUATOP pa3pyuiaemcs chne-
yuanbHvim epmenmom ( allETHIXOJIUH - XOJUHACTEPa3a, HOPAJAPECHAIUH -
MOHOAMHUHOKCH/1a3a U T.JI.)

Boigenenue meanaropa npoucxXoauT HeNpepbhlBHO. BHe BO30Yyx1eHus
Ha MOCTCUHANTUYECKON MeMOpaHe pPEerucTpUpYIOT TaK Ha3bIBa€MbI€ MUHHA-
TIOPHBIE TTOTEHIIMAJIBI KOHIIEBOM TUTACTUHKH, TIPEICTABIISIONINE COOOM BOJIHBI
nenossipu3aimu (1 kBaHT B ceKyHy). IHTEHCHBHOCTB 3TOTO TIpoIiecca pes-
KO yBenuuuBaeTcs Ha (poHe Bo30yxeHus ( 1 moTeHuman AeicTBUs cnoco0-
cTBYyeT BblJeneHuo 200 KBaHTOB MeIUaTopa ).

Takum o0Opa3oM, BO3MOKHBI JBa OCHOBHBIX COCTOSIHUSI CHMHAIICca: Ha
dboHe BO30OYXKEHUS U BHE BO3OYKICHUS.

Bne B030yk/1eHHs Ha TOCTCHHANTHYECKOW MEMOpaHe pErucTpUpyeTcs
MIIKII ( MUHHMATIOPHBIN TOTEHITMA KOHIIEBOU MJIACTUHKH).

Ha ¢one B0o30yx1eHNs BEPOITHOCTh BICBOOOXKICHUS MEANATOpa pe3-
KO BO3pacTaeT, Ha MOCTCHHANTHYECKON MemOpane peructpupyercs BIICII.
[TocnenoBaTenbHOCTh MPOLIECCOB MPOBENEHUSI BO3OYXKIEHHUS Yepe3 CHHAIIC
CJIEIYIOILAs:

2). Ecnu cunanc mopmosHoii, TO BBIACISIONIMICS MEIUATOP aKTHBH-
PYET KaJleBble KaHAIbl M KaHaJbI JI XJlopa. Pa3BuBaromasics eunepnonsapu-
sayus ( TIICII ) 21eKTpOTOHMYECKH pacipocTpaHseTcs Ha MmeMOpany sdde-
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PEHTHOM KJIETKH, YBEIUYHMBAET MOPOT BO30OYKIEHUS M CHUXKAET BO30yIu-
MOCTb.

Dusuonocuueckue 0COOEHHOCU XUMUYECKUX CUHANCOS.!

- O/IHOCTOPOHHSSI TPOBOANMOCTD

- CHHANITHYECKasl 3a/IeprKKa

- ObICTpast yTOMJISIEMOCTD

- CHHANITUYECKOe 00JIeTYeHHe

Anexmpudeckuil CUHANC
Xapaxkrepusl st [IHC, Ho BcTpeuatores u Ha niepudepun ( cepaue,
rJIaJIKOMBbIIIeYHast TkaHb ). [IpeacTtaBis.T co0oil TeCHbIM KOHTAKT MeMOpaH
nByx kietok. [llupuHa cuHanTudeckoi menu 2-4 HMm (B xumudeckux 30-40
HM ). MeMOpaHbl 00eHuX KJIETOK UMEIOT O0IMe WHTETpaibHbie OCJIKU, KOTO-
pBIe 00pa3yIOT MEKKJIETOUYHBIC HOHHBIC KaHAEI (pHC. 22).

na

-5 MB (%)

_/I-'IOHHI:I& KaHanbli
LI07--
\
-85 MB (=)

Puc. 22. DnexTpuueckuii cuHarc

Wx cymecTBOBaHME Pe3KO CHMKAET MEKKIETOYHOE COMPOTUBIICHUE, UTO JIC-
JIaeT BO3MOXXHBIM JIBYCTOPOHHIOIO TIEpeaady MCTOJIAPHU3alid MEXIy KIeT-
KaMmH.

DnekmpuyecKuti CUHANC OMaAUYAEMCcs OM XUMUYECKO20:

- OTCYTCTBHEM CHHANTUYECKON 3a7CPIKKH

- IBYCTOPOHHUM TIPOBEJICHUEM BO30YXKICHUS

- POBOJIUT TOJIBKO BO30YKIECHUE

- MEHEE YyBCTBUTEJIEH K CHUKEHUIO TEMIIePaTypPhl

Hepegrno-mviueunwiti cunanc
OH sBiISIETCS.  BO30Y’KJIAIOIUM XMMHUYECKMM CHHArcoM. MeauaTtop -
ayemunxonux. Ha moctcuHanTuyecko MeMOpaHe OH B3aUMOJIEHCTBYET C XO-
aunopeyenmopom. 1locine B3aUMOIAEUCTBUSA C PEUENTOPOM AUETUIXOJIMH pa3-
pymaercs (epMEHTOM aleTUIXOIUHACTEPA30i JO OCTaTKa YKCYCHOM KHCIIO-
Thl U XOJIMHA. XOJIMH MOCTYNaeT B HEPBHOE OKOHYAHUE, I'JI€ TPOUCXOIUT pe-
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cuHTe3 Meauaropa. IIpu neHepBalMy MBIIIIBI IOTHOCTh XOJIMHOPELENTO-
POB BO3pacTaeT, OHU MOTYT MOSBIATHCSA Ha capkosieme. [lpu nnurensHOM ak-
THUBALIMM CHUHAIICA CHU)XAETCS YYBCTBUTEIBHOCTH PELENTOPOB B CBSI3H C HX
JNECUHCUTU3ALMEN.

bnokuposanue nepegaun BO30YKJIEHHS C HEPBHOIO OKOHYAHMS Ha
MBIIIIY JAOCTUTAETCsl MPUMEHEHHEM MHOpeNakcaHToB. [lo mMexaHusMy nei-
CTBUS OHU JICNIATCS Ha HECKOJILKO TPYIIIL:

1. bnokama npoBelneHUs BO30YXKIEHUS IO HEPBHOMY OKOHYAHHUIO
(TprMepoOM SIBJISIFOTCS MECTHBIC aHICTETHUKH - HOBOKAWH, JCKAWH U T.1.)

2. bnokana BeICcBOOOXIeHUS MearaTopa ( OOTYJIMH TOKCHH ).

3. Hapymenue cunre3a meauaTtopa ( FeMUXOJIMHUM YrHETaeT MOTJI0-
[IEHUE XOJIMHA HEPBHBIM OKOHYAHHUEM ).

4. brokupoBaHuE CBA3BIBAHUS MEAUATOpa C PELENTOpaMu MOCTCH-
HaNnTHYeCKON MeMOpaHbl ( a-OyHrapOTOKCHH, KypapenoJoOHbIe BEIIeCTBa U
JIpYrue HCTUHBIE MUOPETAKCAHTBHI).

5. VYrHeTeHwe aKTUBHOCTH XOJHMHACTEpasbl ( (PU30CTUTMHH, HEOCTHUT -
MHFH ).

I'masa 5. PU3NOJIOT U MBI

1. Cmpoenue ckenemmuvix mviuiy.
2. Teopusi ckonb3swux HUmMell.
3. Dusuonocuueckue 0coOeHHOCMU 2AAOKUX MbIULL.

MBpIHiiibl BRITOJTHSAIOT BaXXHBbIE (PYHKIIMU B OpraHu3Me denoBeka. OHH
00ecreunBalOT MepeMelieHre Tejla U €ro 4yacTeid B MPOCTPAHCTBE, MOAJEP-
KUBAIOT TOHYC COCYJOB W TIOJIOCTHBIX OPraHoOB, OOecrmeuuBaroT padboTy

cepaua.
5.1. Cmpoenue ckenemuuix moluiy,.

CkeneTHble MBIl COCTOSIT U3 MBIIIEYHBIX BOJIOKOH, KOTOpBIE WH-
HEPBUPYIOTCS aKCOHAMU MOTOHEHUPOHOB.

OYHKIMOHAIBHON €IMHUIICH CKEJETHBIX MBIIIL] SIBJISIETCS IBUTATEIb-
Has WIM HEMPOMOTOpHAs €IMHULA - COBOKYIHOCTH MBIIIEYHBIX BOJIOKOH,
UHHEPBUPYEMBIX OJHUM aKCOHOM MOTOHEHpOHA. JIBUrarenpHas equHULA
paboTaeT Kak eIMHOE 11eJI0e, MouuHseTcs npaBmwiy “ Be€ unm auyero”. Ko-
JIMYECTBO MBILIECYHBIX BOJIOKOH B IIPE/EIIax JABUTATEIbHON €IMHUIIBI 3aBUT OT
CJIOKHOCTH JBHKEHUH, B KOTOPBIX y4acTByeT AaHHas Mbimna ( ot 10 B cru-
Oatensax nanbia, 10 1000 B MbITIIIIax COUHEI ).
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MbllweYHble BONMOKHa

tha3Hble TOHUYECKKWE

ObICTpble MeaneHHble
(6enbie) (KpacHbie)

Puc. 23. Knaccugukayus mviuieunvix 6010KOH

Meimieunbsie BOJIOKHA ObIBAalOT (ha3Hble U ToHWYeckue (puc. 23). dasHbie
MOJAYMHAIOTCS TpaBuity “ Bc€ miam HUYEro”, B HUX BBIPAKEHbI aHA3POOHBIE
mpoleccsl 00pa3oBaHUs SHEPruu. TOHHMYECKHE BOJIOKHA HE TMOJYUHSIOTCS
npasuity “ Bec€ wnn Hu4ero”.

5

Nneuron

Puc. 24. Cmpoenue osueamenvroti eouHuyvi

HepBHoe okoHuaHue oOpa3yeT OOJIbLIOE KOJIWYECTBO CHHAINCOB, BMECTE C
MBIIIIEYHBIMU BOJIOKHAMHU OHO oOpasyer osueamenvryto eounuyy (JAE) (puc.
24). B HUX pa3BHUBAIOTCS IpaJyalibHbIC COKPAIICHHS, KOTOPbIE CYMMHUPYSChH
o0ecneunBaroT JUIUTEIBHOE MOIEp)KaHUEe TOHYCA.

CTpyKTYypHO! €IMHULEH CKEJIETHBIX MBIIIIL SBJISIETCS MBIIIEYHOE BO-
JIOKHO. B HEM BBLAENAIOT capKoJIeMy, capKoIia3My, MUOGUOPHUILIBL, LIUCTEP-
HbI CapKOIUJIa3MaTUYECKOr0 PETUKYIyMa, MUTOXOHAPUH, sipa. B ckeneTHbIx
MBIIIIAX MUOPUOPUIUIBI PACIIONOKEHBI YIIOPSAJOUEHHO, 00eceurnBas ux Imo-
MEPEUYHYIO0 HCUEPUECHHOCTb.

Mukpockonuyeckoe HccienoBaHue MUO(DUOPUIIT TO3BOJISET BUICTH
IUCKH, O0Najaronive ABOMHBIM JydenpenomieHueM ( A - aHHU30TPOIMHbIE,
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TEMHbBIE ) U HE 00JIaarone IBOMHBIM JTydenpenomiieHueM ( J- u3oTpomnHele,
cBeTyble ). B mpegenax M30TpOmHOro AuMcKa OOHApY>KMBAaeTCs TEMHas IO-
J0CKa - Z MeMOpaHa. Y4acTOK MEXIy IBYMsI Z-TIOJIOCKaMU Ha3bIBACTCS cap-
komep (puc. 24). B npenenax aHU30TPONHOIO AUCKAa BUHA CBETJIAs IOJIOCA,
He o0jasaroniasl ABOMHBIM JiydernpenomienneM - H momocka. Muodubpuiisl
0o0pa30BaHbl YHOPSAJOUYEHHO PACIIOIOKEHHBIMU TOJUMEPU30BaHHBIMH O€JI-
KaM{ aKTMHOM U MHO3MHOM. B mporiecce cokpalieHus NpoucXoauT yMEHb-
IIeHWEe MMpUHBI J- nucka u ymenblienue H -nonocku A nucka. IIpennonara-
€TCsl, UYTO B OCHOBE COKPAIECHHUS JIEKUT CKOJIbKEHIUE MUO3MHOBBIX HUTEH OT-
HOCUTEJIBHO aKTUHOBBIX ( TEOPUS CKOJIB3SIINX HUTEMH).

MbILLLIa
= \|
Muocubpunna I I ‘
cTpoeHme
MUOGUOpPUNNbI ——
- I
- I
-_Capkomep _

Puc. 25. Cmpoenue capxomepa

Crtpoenue aktTruHOBOTO (hunmamenTa (puc. 26). OH mpeacTaBiseT coOoi
G-akTuH (T100yspHBINA 0€JI0K), KOTOPBIN B MpOIecce MOJIMMepU3aIiiu oopa-
3yeT JIBOMHYIO COUpajib HAUTEBUAHOrO nonuMmepa F-aktuna. B npomonbHbIX
O0opo3akax F-akTuHa nexar HUTEBUIHBIE MOJIEKYJIbI TponomMuo3uHa. K kax-
J0M U3 HUX MPUKPEIIEH KOMIUIEKC TJIO0YISPHBIX OEJIKOB - TPOIIOHHUH.

CrpoeHue MUO3UHOBOTO (uiamMenTta (puc. 26). OtTaenbHbIe MUO3UHO-
BbI€ MOHOMEPHBI UMEIOT JIBOWHYIO TJIOOYJISIPHYIO TOJIOBKY M JJIMHHYIO YacTh
MOJIEKYJIbI, KOTOpas Moapa3aessieTcsl Ha “menky” u “xBoct . Ecnu Momneky-
7y MHO3WHa 00paboTaTh MPOTEONUTHIECCKUM (hEPMEHTOM TPUIICHHOM, TO OHA
pacrajiaercsi Ha JIB€ 4acTH - TaK Ha3bIBa€MbIW JIETKU MEPOMHO3UH U TSKeE-
T MepoMHO3HH. JIErkuit oOpa3yeT XBOCT MOJEKYJIbI, a TSKEIbIH - rOJIOB-
Ky W meiky. [lpu momumepu3anuu mpoucxoauT 00beIUHEHNE XBOCTOB MO-
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JIEKYJIbl, IIEHKNA U TOJOBKU OCTAIOTCA CBOOOJHBIMU U HAIPABIAIOTCS B pas-
HBIE CTOPOHBI. B pe3ynbTrare 00pa3zyeTcsi MUO3UHOBBIN (PUiIaMEHT.

Troponin Actin Tropomyosin

P

P i .
, g
s - - 4 2

" — b
Myosin head
Myosin tail

Puc. 26. Cmpoenue muogunamenmos.

5.2. Teopusa cxkonv3amux numeii ( Xaxcau u Xancon).

B ocHOBe cOkpalleHHs JISKUT CKOJIbKEHHE TOHKUX MUO3UHOBBIX HU-
T€ OTHOCUTEJIBHO TOJICTBIX AKTUHOBBIX. IIpu cokpaleHun He MeHseTcs
JUIMHA HUTEH, HO yBEJIMYMBAETCS 00JIaCTh MX TepeKkpbiBaHusA. B mporecce
COKpAIIIEHUS TPOUCXOJAUT YMEHBIIEHNUE IIIUPUHEBI J- TUCKAa U yBEIIMYEHUE A -
JMcKa 3a cuéT yMeHblneHus mupuasl H -nonocku. Ilpu paccnabienun mpo-
ucxoauT odpatHoe yBenudenue H - nmonocku, yenudyenue J-nucka.

ITokazaHo, 4TO MoOJIeKyJia MUO3MHA 00pa3yeT Tak Ha3bIBA€Mble MUO3H-
HOBBIE MOCTUKHU. KaXX/Ibli1 COCTOUT U3 TOJIOBKHU M IIEHKU. MoJieKkyna akTUHA
00J1ajjlaeT CPOJICTBOM K TOJIOBKE MHUO3MHOBOTO MOCTHKA. CyTh COKpaIleHUs
COCTOUT B TOM, YTO I'0OJIOBKa MUO3MHOBOI'O MOCTHUKA CBSA3bIBAETCSA C AKTUHOM,
3aT€M MPOUCXOAUT COKpAIICHHE MICMKU. B manpHeWmem CBs3b aKTUHA U
MHO3MHA Pa3phIBACTCS U T'OJIOBKA NIEPECKAKUBAET HA MOCIEAYIOIINN MOCTHK,
obecrieunBas MPOIECC CKOIBKEHUS HUTEH. 3aMeUYeHO, UYTO TOJIOBKH OJHOM
MOJIOBUHBI TOJICTOTO MHO3WHOBOTO (hUJIaMEHTa OPUEHTHUPOBAHBI B CTOPOHY
OJIHOM Z -MeMOpaHbl, a BTOPOIl MOJOBUHBI - B MPOTHUBOIOJIOKHYIO CTOPOHY,
K JIpyroit Z-memOpane.

Ha ronoBke MHO3MHOBOTO MOCTHKA UMeEETCS 4 MOCIEA0BATEIBHO pac-
MOJIOKEHHBIX LIeHTpa cBs3biBaHUsA M1-M4. CpoacTBO K aKTHHY BO3pAacTaeT
or M1 k M4. B pe3ynbTate NMOBOPOT I'OJIOBKH MPOUCXOAUT TOJBKO B OJIHY
ctopony. [Ipu 3TOM pacTaruBaercs melWKa W HapacTaeT Cujia COKpAICHUS
(puc. 27).
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DHeprooOecreueHrne COKpAIIeHHsI CBSI3aHO C HHepro3arpaTam Co-
KpAIllCHUs] U pa3pbiBa CBS3€i akTUHA W MUO3MHA. AKTUH oOnagator ATO-
a3Hoi akTUBHOCThbIO. AT®d-a3Hast akTUBHOCTh MHO3UHA ciiabasi. OHa Bo3pac-
TaeT Ha HEeCKOJBHKO MOPSAKOB MPH 00pa30BaHUU aKTHHO-MHUO3MHOBOTO KOM-
miekca. Jlns pa3pbiBa CBSI3W aKTHHA C TOJIOBKOM MHMO3MHOBOIO MOCTHKA HeE-
ooxonumel 3Heprus AT® u marnuit. I[locie pa3peiBa CBsI3U TOJIOBKa mepe-
CKAaKMBAET JaJbIIIE MO MOJIEKYJIC aKTHUHA.

T1 I ||~\

daKTHWH

—-—————  TronoBKa MMO3WHOBOIO
MOCTUKa C LleHTpaMu
M1-M4
MOCTUKOBbIA WWaAPHUP LWerHKU

Puc. 27. Cxema mviuweunozo cokpawenus

Pezynayua mviweunoco cokpawenus. Bue B0o30yKJIeHUS B3auMOJICH-
CTBHE MHO3HMOBBIX MOCTHKOB M AKTHMHA IPAKTUYECKH HE MPOUCXOAMT. [y
COKpallIeHUs] HEOOXOAMMO YBEJIWYEHUE KOHLIEHTPAIMM BHYTPHUKIETOYHOIO
Kanpuud. [Ipyr 3TOM KaylbLMi SBISETCS IMOCPEAHMKOM MEKIAY MOTEHIIMAIOM
nevictBust ( BO30Y>KJIEHUEM ) M HEMOCPEACTBEHHO COKpalieHueMm. BHe BO3-
OyXJeHUsl KOHLIEHTPALUs BHYTPUKJIETOYHOTO CBOOOJHOTO KaJIbLIMSI COCTaB-
mser 1x10° M. B npoiiecce Bo30YKICHHS MTOTEHIIMAT IEUCTBUS pacipocTpa-
HSETCA IO CapKoJIeMe U MEepeXOAUT Ha MeMOpaHbl T-TpyOouek, ¢ KOTOPBIX
CUrHaj nepenaercs Ha T-mucTepHbl petukyiyMa. [1o KOHIIEHTpaMOHHOMY
IPaIMEHTy KalbUWi BBIXOJWUT U3 CAPKOIUIA3MATUYECKOIO PETUKYJIyMa, B pe-
3yJIbTaTe€ KOHILIEHTPALMsA BHYTPUKIECTOYHOI'O KaJbLIMs BO3pACTacT 0 1x107®
M. B nanbHeiileM KanbllUid CBSI3BIBACTCS C PETYISATOPHBIM OEJIKOM TPOTO-
HUHOM, YTO CIIOCOOCTBYET M3MEHEHUIO KOH(OpMalMyu TPOOMHO3UHA U MO-
JIeKyJla aKTHHA CTAHOBUTS CIIOCOOHOW B3aMMOJEHCTBOBATh C MUO3WHOBBIMU
MocTuKkamMu. HaunHaeTcs nmporecc CKOIbKEHUs HUTEH aKTUHA OTHOCUTEIIBHO
MHO3UHOBLIBIX.

Paccnabnenue. J1nst Hero HeOOXOAUM Pa3pbIB CBA3H MEXKIY aKTHHOM U
muo3uHoM. [Iponecc sHeprozaBUCUMBINA, TPOUCXOAUT B MIPUCYTCTBUH HOHOB
MarHus. Y CJIOBUEM pacciiabieHus SBJISETCS CHIDKEHUE J10 1x10® M xoHIeH-
Tpaluu cBOOOIHOTO Kanblus. [Ipoliecc HauMHAETCsl ¢ penoiipu3aluu Kiie-
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TOYHOM MEMOpaHbl U YMEHBIIEHUS MPOBOJMMOCTH MEMOpaH capKoriazma-
THYECKOIO PETHKYJyMa JUIs Kainblus. OJHOBPEMEHHO C 3THM YyCHIIMBAETCS
MpoLecC KalbIMEBON MHAKTHUBAIIMHU, 00ECIEUNBAOIINNA OOpAaTHBII MEPEHOC
KaJIbIMS B LUCTEPHBI CAPKOILIA3MAaTUYECKOTO PETHUKYIyma. TpPOIOHHMH OT
CBSI3U C KaJIbIIUEM OCBOOOKAAETCS, @ TPOIIOMHUO3HH MPENATCTBYET 00pa3oBa-
HUIO CBSA3€H aKTUHA U MHO3UHA.

| O
@
Tpéﬁﬂﬁﬂﬂf/ff

KanbLu#n
TPONOMWUO3MUH

MM O3UHOBbINA| MOCTUK

Puc. 28. Pacrabnenue moluiybol
5.3. Cymmauusn muiueuHvlx COKpauieHuil.

CxkeneTHbIe MBIIIIBI MOTYT COKpPalIaThCsl K30TOHUYECKH ( COKpAIllCHUE
0e3 yBeJIMYeHUsl HApsLKEHMS ), U30METPUUECKH ( COKpallleHHe IIPU HapacTa-
HUU HATPSKEHUsI, HO 0€3 U3MEHEHUS IJIMHBI ) U ayKCOTOHUYECKHUE ( MEHSIET-
Csl Y JIJINHA, ¥ HATIPSKEHUE ).

OnuMHOYHOE MBIIIEYHOE COKpAIEHUE BO3HUKAET B PE3yJbTaTe OJU-
HouyHoro Bo30yxaenus ( I1[] ). Ilpu ero ananmse BBIAEISAIOT JaTEHTHBIN Me-
puon ( BpeMsi OT Hauaja BO3SHUKHOBEHHS BO30YXCHUS 10 Hadaja yKopoue-
HUs), a3y ykopoueHus u a3y pacciabiaeHus. [IpoaomkuTenbHOCTh 01U~
HOYHOTO COKpAIICHUSI MHOTO OOJIBIIE MPOJOIKUTEIHHOCTA OTACIBHOTO T0-
TeHIMana JeicTBug u a3 HeBO30yAMMOCTH. B cBsI3u ¢ 3TUM BO3MOXHA
CyMMallMsi COKpPaIllEHU - TeTaHyc. B 3aBUCUMOCTH OT YaCTOTHI Pa3/ipaxeHUs
TeTaHyc ObIBaeT 3y04aThiM ( KaXKI0€ TIOCIEAYIONIee pa3ApaKeHUE HAaHOCUTCS
B a3y pacciabneHus ) v TIagkuM ( pa3apakeHrue HaHOCUTCA B (pa3y yKopo-
YyeHus). BenuunHa TETaHWYECKOrOo COKpalleHHUs B HEKOTOPBIX Ipejenax
pacTeT C YBEJIMYEHUEM YacTOThI CTUMYJISiLUHU (puc. 29).

B nenoctHOM opraHu3zMe MOTOHEUPOHBI MOCHUIAIOT MAYKH MOTEHIMA-
JIOB JICUCTBUS K JIBUTATEJIbHBIM €AMHUIIAM, KOTOPHIC COKpAIAIOTCS TETaHU-
yeckd ( 0OOBIYHO B pexkume 3y04yaToro teranyca ). CkejeTHbIe MBIIIIBI Ha-
XOJISITCSL B COCTOSTHUM TMOCTOSSHHOTO TOHYCa BCJICACTBUE MOCTOSHHOU (hOHO-
BOM uMIyibcanuu u3 MoTopHbiX 30H [THC. Cuia cokpanieHust Mblil onpe-
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JENSeTCd  KOJMYECTBOM BOBJICUEHHBIX B MPOLECC COKPAICHUS JIBUTATENb-
HBIX €IWHHUI] U YaCTOTOW MMIYJIbCALIMM MOTOHEHWPOHA, ONMPEACISIONIECH aM-
IUTUTYAY T€TaHyca.

S Y S

00 qpge; OFF ONgeco. OFF On e O On Rll/sec
Puc. 29. Buovr memanyca

5.4. Ocobennocmu 2naokux movluiy.

1. MeHee ynopsiioueHHO PacIoioKEHbI COKPATUTEIbHbIE OCIIKU.
2. [Torenumain mokost menpie ( -60 - -80 mB).
3. ITorenuuan aeicTBUS HATPUK-KaJbLIMN-KAIMEBOU TPUPOABL. AMILIM-

TyJia MEHBIIIE, Ye€M B CKEJICTHBIX MBIIIIAX, IPOI0HKUTEILHOCTD 00IbIle ( OT
10 mo 80 Mmc, B ciryuae tuiato I1JT 1o 500 mc).

4, CokpartieHue 00ecreynBaeTCsl Kak BHYTPUKIETOYHBIM, TaK U BHEKJIE-
TOYHBIM KaJbIIHEM.

5. BoabpImMHCTBO TIagKUX MBI 00JIaJal0T CIIOHTAHHOM aKTHBHOCTHIO.
B HUX UMEITCS MENCMEKKEPHBIE KIETKH.

6. [lepenaua BO3OYXJEHUS OCYIIECTBISECTCS MOCPEICTBOM DJJIEKTpUYE-
CKUX CHHAIICOB - HEKCYCOB.

7. Boiiee c10xHO MHEPBUPYIOTCS.

8. HNmeror 6ombIoe KOJIMYECTBO XEMOUYBCTBUTEIBHBIX KaHAIOB. B oT-

JIMYHUC OT CKCJIICTHBIX MBIHII PCTYIHUPYIOTCA (bI/ISI/IOJ'IOFHLIeCKI/I AKTHUBHBIMH
BCIICCTBaAMM.

I'1aBa 6. ®U3UOJIOTUSI HEPBHOM KJIETKHA

1. Heiipon xax cmpykmypunas u ¢hpynkyuonanvuas eounuya L{HC.
2. OcHogHble nonodicenus peiekmopHol meopuu.

6.1. Heitpon kax cmpykmypuas u pynkuyuonanvnas eounuua I[HC.
B IIHC umerorcst Ba OCHOBHBIX THIIA KJIETOK: HEHUPOHBI W KIIETKU
HEUPOTJINH.

Oyukuus ruanbHbiXx kKiaeTok [THC cocTout B oOecrieyeHUn MOHHOTO
romMeocTaza MeEXKIJIETOUHON cpesnl. [IIBaHHOBCKHE KIETKU OO0ECTIeUMBAIOT
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onopHyio ¢yHKIuI0 Ha nepudepun. Bo Bpems BO3OyKIeHHS U3 HEHpoHa
BBIXOJIT KaTHOHBI KaJIUsl, BXOJST KaTUOHBI KaJIbLIMS U HaTpus. B cBs3u ¢ Ma-
aeiIM 00beMoM BHeKJIeTOuHOH xkuakoctd (B HHC mupuHa MexKIeTOYHBIX
KOHTAKTOB COCTABJSET OKOJIO 15 HM, 4YTO MEHBIIE CUHANITUYECKOW IIENH
XUMHUYECKOTO CHUHAICa ) BO3MOXHO U3MEHEHHE BHEKJIETOYHOM KOHIIEHTpa-
[IMU MOHOB M, YTO OCOOEHHO BaKHO, BO3pPACTaHME KOHIECHTPALMU KaJHsl.
Bo3pacTanue KOHUEHTpaluy Kajaus NPUBEIO Obl K CTOWKOW AETONSpU3alin
MeMOpaHbl HEHPOHA U U3MEHEHUIO €T0 (PYHKIIUH.

['muanbHbIE KIETKU CBSI3aHbI MEXKIY COOOM 3JIEKTPUYECKHMM CHHAIl-
camu. IIpy yBennueHnM KOHLIEHTpALMU BHEKJIETOYHOIO KIS 4acTh KIETOK
IJIAK JIETIOJSIPU3YETCS U BO3HUKAECT PA3HOCTHh NOTCHIUAIOB MEXAY HUMH U
COCETHUMM KJIeTKaMu. [lenonsipusyromuil TOK oOecrieuuBaeT MOIJIOIICHHE
KaTHOHOB Kayus ( KajaueBas MPOHHUIIAEMOCTh MEMOpaHbI IJIETOK TJIMH BBICO-
Kas ) ¥ CTaOMJIM3AIMI0 €r0 BHEKJIETOYHOM KOHIIEHTpauuu. TeM caMbIM OHU
BBICTYNAIOT Oy(epoM aJisd Kausl.

‘ aKCOH
HGpBHb!G
~~ passerTane-
,4" I N HUA
¥ F PR -

Puc. 30. Cmpoenue netipona

Cmpoenue Hetipona. HelipoH cOCTOUT U3 Tena KIETKU ( COMBI) U OTPO-
CTKOB ( OJIMH aKCOH W OJIMH WJIM HECKOJIbKO JeHpuToB ) (puc. 30). Ilo xo-
JUYECTBY OTPOCTKOB HEUWPOHBI OBIBAIOT YHHUIOJISPHBIE ( OAUH OTPOCTOK),
OounoJsisipHbie ( ABA OTPOCTKA ) U MYJIbTHUIIOJSPHBIE.
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OyHKIMS Tena KIETKH 10 OTHOIICHUIO K OTPOCTKaM - Tpoudeckas.
JloKa3aTeNbCTBOM CITy:KaT OMBITHI C MEpepe3kor nepudepudeckux HEPBOB,
KOI/Ia MPOUCXOIUT JereHepanus nepudepuyeckoro KOHUA U pereHeparus
LEHTPAIBHOTO.

Onexmpoguzuonocuueckue ocobenHocmu memoOpausbl Tela HEPBHON
KJIETKM BO MHOTOM CBSI3aHbl C HAaTPUU-KAJIBIUK - KAIMEBOW MPUPOJOH IO-
TEHLMajga JEeHCTBUs. B CBA3M ¢ akTMBAaLMEW KAJIBLHUEBBIX KAaHAJIOB IIPOJOJI-
KUTEJIBHOCTh MOTEHIMANA JAEUCTBUS MOXET ObITb MHOro 0OoJjblue, ueM [1]]
aKcoHa. {151 HEpBHBIX KJIETOK BBIPa)KEHBI CJICJOBbIE TOTEHLNAIIBI ( CIEA0Bas
ne- u runepnosgpuzanus). Hexkotopsle HEHPOHBI MOTYT 0€3 BHEIIHETO BO3-
JEHCTBUS TEHEPUPOBATH JICTIOJIAPU3ALIMIO - 00J1a1al0T CIOHTAHHOW aKTUBHO-
cThto. Ha Tene kineTku oOpa3yloT MHOKECTBO CHHAICOB JPYTH€ HEHPOHBI.
31ech TPOUCXOIMUT MPOCTPAHCTBEHHAs] U BPEMEHHAS CyMMallUsi BO30YX-
JAIOIUX U TOPMO3HBIX MOCTCUHANTUYECKUX MOTEHLHMAIOB WIA aHAJIU3 WH-
(opManmK MocTynarouiel OT Apyrux HEHpPoHOB U ¢ nepudepun. B pe3yib-
TaTe€ CyMMalUd BO3HUKAET KOHEYHBIA MOTEHLMan MeMOpaHbl combl. Eciu
ATO JENOJIApU3aNiusi, TO HEHPOH HAXOIUTCS B COCTOSIHUM BO30YXKIEHUA U
MOET T€HepUPOBaTh MOTEHIMANIBI JeHCTBUA. Ecnu 3T0 runepnospusamnus -
TO HEHPOH HAXOAUTCS B COCTOSHHHM TOpMOXeHHs. Hamboisiee B030yaumon
YacThIO HEWPOHA SIBISIETCS] AKCOHAIBHBIA XOJMUK - HadaJlbHbIA CETMEHT aK-
coHa. Ha Hem renepupyrorcs noTeHIMANIBI JEHCTBHS, aAPECYEMBbIE HA IIEPHU-
(depuro WM K Ipyrum kierkam. Bo3OyxaeHue HellpoHa MpPOSBISETCS B €ro
UMITYJIbCHOM aKTUBHOCTH, T€HEPHUPALMU [TaY€K IIOTEHIUAIIOB AeicTBHA. Yac-
TOTA TOTEHLIIMAJIOB JEHCTBUS ONPEACIIAECTCS BEIMYUHON NENOJIIpU3AN aK-
COHAJIBHOTO XOJIMHKA. [IpoI0IKUTENTEHOCTS HMITYJIbCALIMN HEWPOHA 3aBUCUT
OT JJIMTENIbHOCTHU A0S PU3ALIUH.

@OyHKIUS JEHAPUTOB COCTOMUT B Mepeade HHPOPMALMK K TETY KIETKH
( cBsI3b ¢ IpyruMu HelpoHaMmu U adpdepenTtanus ¢ nepudepun ).

@DYHKIMS aKCOHA COCTOUT B MPOBEIECHUU BO30YXKACHUS Ha mepude-
pHuIo.

Baxnoil pyHkiue akcoHa sIBJISIETCS aKCOHHBINM TpaHcnopt. LlenTpo-
0€XHO ( OT KJIETKH ) MEPEHOCATCS MUTOXOHIpUH, Oenku, menuarop. Petpo-
rpagHo ( K Tely KJIETKH ) MPOMCXOIUT TPAaHCHOPT alETHIXOIMHACTEPAasbl,
MUHYs TeMarodHledaummueckuil 0apbep MEepeHOCITCs] BUPYChl MOJUOMMU-
AJIWTA U Tepreca, CTOJIOHSIYHBIA TOKCHUH.

Dyukyuu Hetiponos: addepenTHas ( BOCHPUATUE CUTHATIOB OT IPYTUX
HEPBHBIX KJIETOK, U3 BHEIIHEW M BHYTpeHHEH cpensbl ), ¢ depeHtHas ( reHe-
paiysi NOTEHUUANIOB JEUCTBUA, apeCyeMbIX Ha Mepupepuro Wik K IPYruM
HEPBHBIM KJIETKaM), UHTerpaTuBHas ( oOpaboTka mocTymnaroliei nHdopma-

1N ).
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CoOTBETCTBEHHO MPEOOIaJaHUIO BBIMOIHIEMON (PYHKIIMA HEHPOHBI AETATCS
Ha apdepentHrie, 3pdepeHTHbIE U BCTABOYHBIC.

Ces3u meancoy netiponamu. OCyIIECTBISIOTCS MOCPECTBOM CHHAICOB.
B IHC pacnpocTpaHeHbl KaK XUMUYECKHE, TaK U FIEKTPUUECKUE CHHAIICHI.
Cy1iecTBYIOT U CMEIIaHHbIE, UMEIOUIUE XapaKTEPHbIE YEPTHl U TEX, U APY-
rux. CUHANChl OOBEIUHSIOT HEHPOHBI B HelpoHHBbIe ancamOmu. Jma ITHC
XapaKTepeH MIMPOKUN chekTp cuHamncoB M MeauatopoB: AX, HA, TAMK,
ATO®, nobamMum, CepOTOHUH, NMENTUILI U T.1. DYHKIIMOHAIBHO NENATCA Ha
TOPMO3HBIE U BO30YyXKJaromue. B 3aBUCMMOCTH OT CBOMCTB pEIEHNTOPOB
MOCTCUHANTHYECKOM MeMOpaHbl OHM MOTYT BBI3bIBATh KaK MPOIECC BO30YK-
JIeHUs1, TaK U Tpoliecc TopMoxkeHus ( B3aumonerictsue HA ¢ anbda agpeno-
pelenTopaMy BBI3BIBAET JICTIONSPHU3ALMIO UM BO30YXKIACHUE, a B3aUMOJICH-
CTBUE C OeTTa penenTopaMu - THIEPNOISPU3aALUI0 WK TopMoxeHue ). [lpu
ATOM COXPAaHSETCs CIPaBEJIMBOCTh MpUHLHUINA Jleina, cormacHO KOTOpOMY
OJIHUM HEUPOHOM BBIJEISAETCS OJIUH MEIUATOP.

6.2. OcnosHble nonodicenus peghiekmopHoil meopuu.

Pegnexc - 3akoHOMepHas peakiysi OpraHu3Ma Ha U3MEHeHHe (HaKTo-
POB BHEIIHEH WJIM BHYTPEHHEW Cpebl, MPOTEKaIoIas Mpu 00sS3aTeIbHOM
y4acCTUU HEPBHON CUCTEMBI.

B ocnoBHOM pediiekcsl 3ambikatoTest Ha ypoHe [THC, HO cymecTByeT
Macca pedIeKcoB, KOTOPbhIE 3aMBIKAIOTCS Ha YPOBHE MepupepUIECKUX
CTPYKTYP HEPBHOW CHCTEMBI.

CornacHo pegaexkmopnou meopuu pe(IEKTOPHBIN MPUHIIHI JISKUT B
ocHoBe aesatensHocTy [THC.

[TpuaIIMTT HEPBU3MA MIPEATIONaracT BEAYIIYO pPOJb HEPBHOW CHCTEMBI
B peryisiiuu GyHKIIUNA OpraHu3Ma.

Hcmopus pazeumus peprexmopnoii meopuu.

Pene Jlekapr ( 1596- 1650).  IIpenmoyioskuii, 94To MPH BO3ICHCTBUU
BHEIIHETO pa3fpaxuTess ( 0KOr TlaMeHEeM CBEYH ) MPOUCXOAUT HAaTS-
TMBaHWE HEPBOB, OTKPBHIBAIOTCS KIIAMMAHBI B JKEIyJ0YKax TOJIOBHOTO MO3Ta,
U3 HUX BBIXOJUT KUBOTHBIM AYX, KOTOPBIN 1O apTEPUSM JOCTUTACT MBIIIII U
MPOUCXOMUT JABMKEeHUE. HecMOTpsi Ha MeXaHUIIU3M, B TMIIOTE3€ MPHUCYTCT-
BOBaJIM BCE OCHOBHBIE 3BEHBSI peduiekTopHoi myru. [IpucyrcrBoBan npuH-
un aeTepMuHu3Ma. ['unoresa Obliia TyanucThyeckas, T.K. MPU3HABAIKNCH U
MaTepagbHOCTh MPOIIECCOB U MPUCYTCTBUE JKUBOTHOTO JyXa.

Upxu TIpoxacka ( 1749-1820). Been Tepmun “peduiexc”, B
Ipolecce UCCIIeIOBaHNS epUPEPHUICSCKON YacTH PeIICKTOPHOMN Tyry MOKa-
3aJ1, YTO 3TO HEPBHI.
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N.M.Ceuenos ( 1829-1905). SIBuics OCHOBOMOJOXHHUKOM pedJIieK-
TOpHOI Teopuu. [lepBbIil 10Ka3an MaTepUaIbHOCTh MPOILIECCOB 00ECIICUCHUS
pednexropHoi peakiuu. Hamucan kaury “Peduiexcel romoBHOTO MO3ra”, B
KOTOPOM M3JI0KHUJI OCHOBHBIE MOJO0XKEHUS pePIeKTOPHON TEOPUH, 0O0CHOBAT
BEIyIyI0 poiib pedaexkropHoro npuHmumna B aesreasHoctd [THC. OTkpbun
npouecc Topmokenus B [THC.

W.I1.ITaBnoB ( 1849-1936). Pacnpoctpanun pedrekTopHyro Teo-
puto 1.M.CeueHoBa Ha BBICHIYIO HEPBHYIO JI€SITEIHOCTh YEJIOBEKA U KH-
BOTHBIX. M3y4ain ycioBHOpehIEKTOPHYIO JeATETbHOCTD.

Yapns C. Hlepunrton ( 1856- 1952). Uccneays pediekTopHyro aes-
TEIBHOCTh, OOHAPYKUJI CYIIECTBOBAHHWE OMOJIOTHYECKON OOpaTHOM CBSI3U U
BBeNl TepMUH “PedexropHoe konb1o”. Onucan psjl CBOUCTB HEPBHBIX I[E€H-
TPOB.

[1.K.Anoxun ( 1898-1974). Pa3pabGortan Teoputo (yHKIMOHAIb-
HbIX cucTteM. COrjlacHO 3TOW TEOpUU CJIOXKHAsS JAESITENbHOCTh OpPraHu3Ma
obecrieunBaeTcsl HE OTACIBHBIMU PEPICKTOPHBIMU PEAKIUSIMU U HE UX CyM-
MOH, a CJOXXHOM (PYHKIMOHAIBHOM CHUCTEMOHM, OOBEIUHSIONIECH pa3HbIC
ctpykrypbl [THC, sHIOKpUHHOE 3BEHO PETyJISIIAM, MEXAHW3MBl NMaMITH U
JIpyTrye ncuxudeckue QyHKIuu.

Knaccugpurxayus pegnexcos.

- TI0 MECTY PACIIONIOKEHUS PELIEITOPOB ( UHTEPO, FIKCTEPO U MPONPEO-
PEUENTUBHEIE ),

- 110 XapakTepy pedIeKTOpHOTO ACUCTBUS ( MOTOPHBIE, CEKPETOPHBIE U
COCYJ0/IBUTATEIIHHBIE ),

- I0 OMOJIOTUYECKON 3HAYUMOCTH ( OOOPOHUTENBHBIE, MUIIEBBIC, TTO-
JIOBBIE, OPUEHTHUPOBOYHBIE, TO3HOTOHUYECKUE, TOKOMOTOPHBIE ),

- TI0 MECTY PACIMOJIOKEHUS UEHTPAIbHON YacTH peIeKTOPHON AYTH (
CIuHaJbHbIe, OynbOapHble, OuUAHUE(haTuYecKue, Me3dHIepanbHble, KOPTHU-
KaJIbHBIC ),

- YCIIOBHBIE U O€3YCIIOBHBIE.

Cmpoenue pegnrexmoproti Oyeu. BwIIensiOoT 5 OCHOBHBIX 3BEHBLEB
(puc. 31):

1 - penenTop,

2 - addepeHTHBI MyTh,

3- HHC,

4- sddepeHTHbI TyTh,

5- pabouwnii opras.

B 3aBucuMocTH OT KoMuecTBa HEHPOHOB B pedICKTOPHOUN ayre ped-
JIEKChI OBIBAIOT MOHOCHUHANTUYECKHUE U MOJTMCUHANITHYECKHE.

OcHosHble npuHyunvl peghiekemopHol meopuu: TPUHLUI JETePMHU-
HU3Ma, TPUHIUIT CTPYKTYPHOCTH, IPUHITUIT €IMHCTBA aHATIK3a U CUHTE3A.
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Puc. 31. Cmpoenue peprexmopnoti oyau.

I'nmaBa 7. ®U3NOJIOI'USA HEPBHbLIX HEHTPOB

1. Ilonamue o nepsHom yenmpe u €20 C80UCMEAX.
2. Koopounupyrowue npunyunst ¢pynxyuonuposarus L[HC.
3. Topmoorcenue 6 [[HC.

7.1. Ilonamue o HepeHOM yeHmpPe U €20 CEOICHBAX.

HepeHnuiti yenmp - COBOKYITHOCT HEMPOHOB, YYaCTBYIOIIUX B obOecre-

YEHUU PETYJIAINU ONpeIeICHHON (PYHKIIUU OpraHu3Ma.

D10 noHsATHE (YHKIMOHAIBHOE, T.K. HEHPOHBI MOTYT OBITH PacCIOJIO-

YKEHBI B pa3HbIX aHaTroMuueckux ornenax [{HC.

Ceoticmea HepsHbIX YEHMPOS.

e OAHOCTOPOHHSISI NMPOBOAUMOCTh. OOBACHAETCS OAHOCTOPOHHEH MPOBO-
JAMOCTBIO XUMAUYECKUX CUHAIICOB.

e 3ajepikka mpoBeneHus Bo30yxaeHus. Onpenensercs CyMMalle cuHar-
TUYECKUX 3aJEPKEK .

e [loBbllieHHAs yToMIIIEMOCTh. CBsI3aHa C Pa3BUTHUEM MPOIIECCA TOPMOKE-
HUf, a TaK)K€ MOBBIIIEHHON YTOMIIIEMOCTBIO U HU3KOW JaOUIIbHOCTBIO
XUMHUYECKUX CUHAICOB.

e JSBneHue mocnenercTBus. Pa3znmuuaroT KpaTKOBPEMEHHOE W JIOJITOBpE-
MEHHOE TmocieaeicTBue. KpaTkoBpeMEeHHOE OOBSICHSACTCA ITUTEIHHOU
CJIE0BOU AeNONspU3alue HeMpoHa. [[oNroBpeMeHHOE CBSI3aHO C LUPKY-
JsAKeit Bo30YKACHUSI B HEHPOHHBIX TETISX.
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e Tpanchopmanus putma. [IposiBisieTcs B UISMEHEHHH YacCTOTHI MOTEHIIHA-
JIOB JIEUCTBUS NPHU MPOXOXKACHUH BO30YXKIACHUS 4epe3 HEPBHBIA LEHTP.
B03MO0HO HECKOJIBKO MEXAHU3MOB.

Tonyc nepsuwix yenmpos . IlposiBnsiercst B TOHyce padodero oprasa. B
NOJJICp>KaHUKM TOHYCa HEPBHBIX IIEHTPOB OTPOMHOE 3HaueHHe umeeT adde-
peHTanusi oT pabouero oprana. JleapdepeHTani KOHEYHOCTH MPUBOAUT K
NaJCHUI0 TOHYCa COOTBETCTBYIOIIMX JIBUTATENbHBIX LIEHTPOB U TOHYCA CKE-
JIETHBIX MBIIIILI.

Cymmayus 6 Hepsnvix yenmpax. PaznmuyaroT BpEMEHHYIO WM TOCTE-
JIOBATEJIbHYIO CYMMAIIMIO ¥ POCTPAHCTBEHHYIO cCyMMartuio (puc. 32).

BpemenHas cymmanus BO3MOXHA B Mpenenax OJHOro cuHamca. B oc-
HoBe jexut cymmanus BIICIT ( Bo3Oyxmaromnuii TOCTCHHANITHYECKHUH T10-
teHuuan) win TIICIT ( TopMO3HOI MOCTCMHANTUYECKUU MOTEHIHANI ). Mo-
KET CYMMHPOBATHCS TOIBKO BO30YKIEHUE UIH TOJIBKO TOPMOKEHUE.

IIpocTpancTBEHHAss cyMMauus NPEANOJIaracT CyMMalUIO AJIEKTPOTO-
Huuecku pacnpocrpansrommxcss BIICIT m TIICII HeCcKOIBKMX CHHAICOB.
MoskeT cyMMupoBaTbcs BO30YyKIE€HUE, TOPMOXKEHUE, a TaKKe BO30YKICHHE
Y TOPMOKECHHUE.

BpeMeHHaA CymMmMaLnA npocTpaHCTBeéHHaA CyMMaLMnA

(- BI'ICI'I BI'IC Tncn

BI'ICI'I

Puc. 32. Buowvl cymmayuu 6 nep8HbixX yenmpax
Cnonmannas akmugeHocms. XapakTepHa JJIi MHOTHX HEPBHBIX II€H-
TpoB ( IbIxarenbHbI 1eHTp ). [IposiBisieTcs B CIIOHTaHHOW T€HEpaluu Io-
TCHIMAJIOB AeWCTBUS. CIIOHTaHHAs aKTUBHOCTh MOXET MPOSIBIATHCS B HU30-
JIMPOBAHHOM HEPBHOM LIEHTPE.

7.2. Koopounupyowue npunyunsl goynkyuonupoeanus I[THC.

Ilpunyun xoneepeenyuu. llpenmnonaraet cXoxacHUE BO3OYKIACHUS OT
MHOTMX HEHPOHOB K OJHOW HEMPOHHOU Ipy1Iie. YaCTHBIM cilydaeM sBISETCA
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MNPUHLINI OOIIEro KOHEYHOTO MyTH I MOTOHEHPOHOB CIMHHOTO Mo3ra (
Y.IllepunrroH ). JIexxkut B ocHOBe cuHTeTHUECKOM nestenbHocTy [THC.

@___
) (¢— _9

[

&——

Puc. 33. Jlusepeenyus (A) u konsepeenyus (b) 6 nepsnvix yenmpax

Ipunyun ousepeenyuu. Ilpunnmn oOpaTHBIM KOHBEPTEIMH - PACXOXK-
nenue. Jlexut B ocHOBe aHanuTHueckoi aestensHoctu LIHC.

Ipunyun obpamuoii céa3u. 3a cueT 0OpaTHOMN CBSI3U HEUPOHBI MOTYT
pEryJaupoBaTh MOTOK MH(OpMAIMU, KOTOPBIA K HUM MocTynaer. CBsi3b Mo-
KET OBITh MOJOXKUTEIBHOUN ( yCHIMBAIOIIEH ) U OTpULIATEILHON ( TOPMO3Si-
et ). Otor npuHuun peanusyercs kak BHyTpu LIHC, Tak u npu cBs3ax ¢
nepudepueil ( TpuUHOUMI OOpaTHOW WM BTOPUYHOW addepeHTanuu 1o
I[1.K.Anoxuny ).

Ipunyun cybopounayuu. Bes IIHC MHOXECTBOM CBsi3eil 00beIMHEHA
B €JIMHOE 1Iesioe. BMecTe ¢ TeM CyliecTBYeT Hepapxudeckasi OpraHu3aius B
€€ JIeSITeIbHOCTH ( HU3IIUE IIEHTPHI MOJYMHEHBI BHICIITUM ).

Ipunyun oomunanmei. SIBIS€TCS PYKOBOJSAIIUM MPUHIIAIIOM B 00O€c-
NEYEHUU  IeeHanpaBiieHHod  pestenbHoctd  [THC. OTKpBIT
A.A.YXTOMCKUM, KOTOPBIN HaOMIOAAT y COOAKU yCHIICHHE aKTa AedeKaruu
OomneBbIM pazapakeHueM. Ouar JOMUHHUPYIONIETO BO30YXKICHHS BO3HUKACT
IpU 3HAYMMBIX U3MEHEHUSIX BHEIIHEW WM BHYTPEeHHEW cpeabl. OH moaasis-
€T aKTUBHOCTh (DYHKITMOHAJIBHO OJU3KUX IIEHTPOB MOCPEICTBOM WHAYKIIMH
npoiiecca TopMoxkeHusa. ObecneynBaeT yJIOBIETBOPEHHUE BeAyIIeH WU J0-
MUHHPYIOIIEH NOTPEOHOCTH.

Ceoticmeéa 0OMUHAHMHO20 0Yazd.

1. IloBbiieHHass BO30yauMOCTh. [lopor Bo3OyXeHUS AOMUHUPYIOIIETO
HEPBHOTO LIEHTpa CHIWXKaeTcs. Ero Bo30yX/1eHUE YCUIIUBACTCA HE TOJIb-
KO 3a cueT cnenuduyeckux ( aIpecoBaHHBIX K TaHHOMY LIEHTPY ) CBSI-
3ei, HO W 3a cueT HecnenupuyecKkux ( OCHOBHBIM aJIpeCaToOM SIBIISIFOTCS
JpYTHUE IEHTPBI, HO MO KOJIIaTepasiiM WHGOPMAIIUS MTOCTYMAeT K TOMH-
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Hupyomemy ). llunieBas JOMHHAHTa yCHJIMBAETCS HE TOJIBKO IHILE-
BBIMU IMOPOTOBBIMH U MOANOPOTrOBBIMHU Pa3apaKUTENSIMUA, HO U JIPYTH-
MU, HalTpUMeEP, OOJIEBBIM.
. CTOMKOCTh TOMUHAHTBI. BO3ZHUKIINIT TOMUHUPYIOIIMI o4ar Bo30yxie-
HUS MCUYE€3aeT TOJBKO TOCTE YAOBICTBOPEHUS JOMUHUPYIONIEH MOTpeO-
HOCTHU WJIM TIPY MOSIBICHUU OoJiee CHIIbHOM foMuHaHThl. CuiibHOE 6oute-
BOE Pa3ApaKEHNE TOPMO3HT IHILIEBYIO JOMUHAHTY.
. IHepTHOCTh JOMHUHAHTHL. JJOMUHUPYIOMIMKA oyar BO30YKIEHHUS HCUYe3a-
€T He cpa3y Mocie YAOoBIEeTBOpeHue notpedHoctu. [Ipumepom sBisiercs
NUIIEBOE ITOBEICHNE HAKOPMIIEHHOTO )KMBOTHOTO.
. CnocoOHocTh K cymmanuu. Cymmanus sBIs€TCS OOLIMM CBOMCTBOM
BCEX HEPBHBIX LEHTPOM, JUI JTOMUHUPYIOILIETO LIEHTPa, B CBSA3M C €r0
MOBBIIIEHHON BO30YyAMMOCTb, TEM OOJIEE.
7.3. Topmooswcenue ¢ ITHC.
B I[MHC cocymiecTBytoT ABa OCHOBHBIX HEPBHBIX MPOLIECCA: MOPMO-

JorceHue u 6030yscoenue. OCHOBHOE 3HAYEHUE IPOLIECCOB TOPMOKEHHUS CO-
CTOUT B OFPAHMYEHUU BO30YIUTEIBHOTO IMPOIECCa, YTO OOECIEYMBAET BO3-
MOKHOCTh OCYyIIEeCTBIIeHUs peryiaupyromierd poiu [IHC. Bropoe 3nauenue -
oxpanutenbHoe ( mpenoxpanser [IHC ot nepeBo30yxieHus ).

Mexanuzmor mopmoorcenus. 110 MexaHW3My pa3idyarOT IPECUHANTH-

YCCKOC U ITOCTCHHAIITHYCCKOC TOPMOKCHHUC.

B cnywae npecunanmuyecko2o TOpMOKEHU TOPMO3HOM HEHPOH 00pa-

3yeT aKCOAKCOHAJIbHBIA CHHANC HAa TEPMHUHAISAX aKCOHA BO30YXKIAIOIIETO
HelpoHa (puc. 34).

MpecrHanTU4ECKOe TOPMOXKEHUE
Bo30yxKOa W TOPMO3HOH
HEWpPOH HEeWpOoH

= FTAMK apru4eckuin cuHanc

Puc. 34. Ilpecunanmuuecxoe mopmooicenue
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MocTcMHaNTU4YECKOe TOPMOXeHWe
TOPMO3HOW BoabyxaaroWwmn
HEeWpPOH HEeWpPOH

v v
.

Puc. 35. [locmcunanmuueckoe mopmodicernue

Menuaropom B 3ToM Buae topMoxkeHus siBisercs ['TAMK ( ramma-
aMmuHOMacisiHast kuciiota ). AMK  yBenuuuBaeT NpoHUIIAEMOCTh MOCTCH-
HANTUYECKON MeMOpaHBbl i XJjiopa. B cBsi3u ¢ GOJNBIION BETUYHMHOW MEM-
OpaHHOTO TOTEHIIMAJIAa aKCOHA XJIOP MO JJIEKTPUYECKOMY T'PAJHEHTY BBIXO-
JUT HApYXKy, oOecreunBast ACMOISIPU3ALNI0 TOCTCUHANITHIECKON MEMOpPaHHbI.
Ota nenonsipu3anus dJEKTPOTOHUYECKH PACIPOCTPAHSIETCS HA COOCTBEHHO
MeMOpaHy akCOHa, HO He JENOJSIPU3YET €€ A0 KPUTUYECKOro ypoBHs. Jmu-
TeJbHAas JENOoJspu3als MeMOpaHbl aKCOHA MPUBOAUT K WHAKTUBAIUU TO-
TEHIIMAI3aBUCUMBIX HATPUEBBIX KaHAJIOB ( aHaoru4yHo 3¢ ¢dexTy karona). B
pe3ynbTate BO30yIUMMOCTh M MPOBOAMMOCTh YYacTKa akcoHa nazgaet. IIpo-
BeJIeHUE BO30YKJE€HUA K BO30YXAAIOUIEMY CUHAICY WIH 3aTPyAHSETCS, WU
OJIOKUpYyeTCS.

B cnyuaer nocmcunanmuueckoco topmoxkeHus (puc.35) Ha OJHOM
HEHPOHE KOHBEPTHPYIOT BO30YXKIAIOIINE U TOPMO3HBIE HEHpOHBI. Brinene-
HUE TOPMO3HOTO MeauaTopa ( HanpuMmep MIIUIMHA ) TPUBOIAUT K YBEITMUCHUIO
MIPOHUIIAEMOCTH MEeMOpaHbI JJIA Kajdusl U XJOopa, BOSHUKHOBEHUIO THIIEPIIO-
napuzanuun win TIICIL. T'unepnonsipu3anus 3JI€KTPOTOHHYECKU PacIpo-
CTpaHsIeTCs Ha COOCTBEHHO MEMOpaHy KJIETKH, YBEJIUYHBAsi MOPOT BO30YK-
nenusi. Bo3Ooyaumocts nmagaet. Jljisi akTUBalMKM HE0OX0ouMa OOJIbIast BEIU-
yuHa BIICII coceqnero cunarca.

Buowvr mopmooicenus ¢ [[HC.

Lleumpanvnoe (  Ceuenogckoe )  mopmoocerue.  OTKPBITO
N.M.Ce4yeHOBBIM B 3KCIIEPUMEHTE C HAJOKEHUEM KpHUCTala MOBAPEHHOU
COJIM Ha YETBEPOXOJIMUE OTKPHITOTO MO3ra JArymku. OOHapyKUJl yBelnye-
HUE BPEMEHH CrudatesibHOro peduiekca ( BpeMsi OT HAHECEHUs pa3/IpakeHUs
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710 Havasia peIeKTOPHON PeakIuy ). DTOT OMBIT MO3BOJIAI CAEIATh 3aKITIO-
yeHue o cyuiectBoBaHuu npouecca topmoxkenusa B LIHC.  CeueHoBckoe
TOPMOXKEHHE 00eCTIeUNBACT PEATU3ATIUIO IPULIUTIA CYyOOPIMHALIHH.

Topmooicenue ecned 3a 6036yxcoernuem. COCTOUT BO BPEMEHHOM CHU-

KEHHH BO30YAMMOCTH HEPBHOIO LIEHTpaA MOcje ero Bo30yxaeHus. OIHuM u3
MEXaHU3MOB SIBJISIETCS BPEMEHHOE YBEJIMYEHHUE MTOpora Bo30y:KJI€HUs HENPO-
Ha BCJIEACTBHUE JUINTEIBHOU CIEJOBON TMIIEPIOIAPU3ALIMH.
IleccumanbHOE TOpMOKEHHE. BO3HHMKaeT NpU JJIMTEIBHOM WIM CHIBHOM
pazapaxeHur. OIMH U3 MEXaHU3MOB COCTOMT B CHMIKECHUU YYBCTBUTEJIBHO-
CTH ITOCTCHHAITUYECKONH MeMOpaHbl K Menuatopy ( JeCHMHCUTHU3ALMS pelen-
TOPOB ).

Boszepamnoe mopmoorcenue. XapakTepHO JJi1 MOTOHEUPOHOB CIIUHHO-
ro mo3ra. [locne BpIX0/a U3 CIMHHOIO MO3ra aKCOH MOTOHEHpoHa o0pa3yeT
KOJUIaTepaib, KOTOpass aKTUBUPYET BCTABOYHBIM TOPMO3HOW HENPOH. ToT, B
CBOIO OYepeab, TOPMO3UT MOTOHEUPOH. B 3TOM BHIE€ TOPMOKEHUS pEeAIU3Y-
€TCsl oTpuLaTeNbHas oOpaTHas cBA3b. [IpoTekaeT mo THMYy MNOCTCUHANTHYE-
CKOTro TOpMOXxeHus (puc. 36).

™~

Puc. 36. Bozspamnoe mopmooicenue

Jlamepanvnoe mopmoowcenue. llpennonaraer pacnpoCTpaHEHUE IMPO-
1ecca TOpMOKEHUSI Ha HEPBHBIE LIEHTPBI, KOTOPbIE HAXOASATCS PSIIOM C Ova-
oM BO30YKICHUS.

Peuunpoknoe topmoxkenue. ConpspkeHHOE TOPMOKEHHE MOKa3aHO Ha MpH-
Mepe paboThl AHTArOHUCTUYECKUX Tpynn Mblml. Bo3Oyxaenue crudarens
OJIHOBPEMEHHO BBI3bIBAET TOPMOKEHHE pa3rudatens 1 Ha000poT.

I'naea 8. PEI'YJIAIIUA IBUT'ATEJIBHOMW AKTUBHOCTH

1. Obwui nian yenmpanvbHoU pe2yasayuu 08ueamenbHOU aKMueHOCHU.
2.  CnunHou MO32 8 pe2yayuu 0BUNCEHUII.
3. [sucamenvhvie cucmemvl cmeona mosed.
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4.  Mos3owceuok 6 obecneuenuu 08U2amenbHOl AKMUBHOCU.
5. Dynxkyuu 6a3a1bHBIX 2aH2IUE8 8 PEeCYIAYUU OBUNCEHULL.
6. /[sucamenvnas kopa 6 obecneyeHuu MOMOPHO20 OeUCMBUsl.

8.1. Obuwuit naan yenmpanvHou peZyIAuUN 08U2AMETbHOI AKMUBHOCHU.

YenoBek akTUBHO B3aWUMOJECHUCTBYET C BHEIIHEN CPEAOU U aKTHBHO Ha
He€ BIUSET MOCPECTBOM JIBIKEHUM. OHU MOTYT OBITh HANpaBJIE€HbI HA MO/I-
Jep>KaHue T03bl, IEPEMENICHUE TeNa B MPOCTPAHCTBE, MIEPEMEILICHUE YacTen
Tena, TepMoperyssinuio. [[puHIunuanbHo BaxHOW (PyHKIMEH NBUTATENbHON
CHUCTEMBI SABJISIETCA €€ POJIb B PEANM3ALMU T€HETUYECKH I€TEPMUHUPOBAHHBIX
pPOrpaMM pocTa U pa3BUTHS. J[BHXKEHUS MOTYT OBITh MPOU3BOIbHbIMU U He-
npou360bHbIMY. [IBUTaTeNIbHAs aKTUBHOCTD SIBJISIETCS HE TOJBKO PE3yJIbTa-
TOM pedICKTOPHBIX PEaKIi, HO W BHEIIHUM TPOSBICHUEM 3aJI0’)KCHHBIX B
ITHC nBurarenbHbIX TPOrpaMM.

CtpykTypHasg oOpraHu3anusi peryysiued IBUKCHUM MPEearoaaract
pazoenenue gyuxkyuti Mexny pasueimMu ctpykrypamu [{HC. Bricmue ( MmoTu-
BallUOHHBIE 30HBI KOPBI, MOJAKOPKU M aCCOLIMATUBHBIE 30HBI KOPHI ) OIpese-
JISIOT TUTAH JBUKEHUHM, KOTOPBIN BKIIFOUAET B ce0s1 MOOYKIEHUE K JIEUCTBUIO
Y 3aMBbICEIT JCUCTBUSL.

Komanpa 3ambiciia JeHCTBUS aApecyeTcsl K CTPYKTypam IpOrpaMMHO-
ro obecrieuHus JBWKEHUHN ( cucTeMa 0a3ajabHBIX TaHTJIUEB U MO3XKEUOK ). B
HUX 3QJI0’KEHBI TEHETUYECKHU JIETEPMUHUPOBaHHBIC ( 0a3aibHbIC TAHTIUU ) U
pruoOpeTeHHbIE ( MO3KEUOK ) IPOrpaMMbl  B3aUMOJCUCTBUS Pa3HbIX TPy
MBIIII] B MIPOIECCE BBIMOIHEHUS ABUAKeHUs (puc. 37).

HNcnomuurensusivu  cTpyktypamu LITHC SBISIOTCS MOTOpPHBIE 30HBI
KOpBI, CTBOJI MO3Ta M CHMHHOM MO3T C MOTOPHBIMU eauHunaMu. Ha ypoBHe
KOpBI MPOTpaMMa CXEMBbI IBHKEHUS NPEBPALIAETCS B KOMAH/bl ONPENCIICH-
HBIM TPyNIIaM MBIIII] Ha OCYIIECTBICHUE dJIEMEHTOB ABWKEHUM. CTBON MO3-
ra 00ecreurnBaeT PEryJsalui0 MO3bl U TOHUYECKUM KOMITIOHEHT JBUKCHUM.
CnuHHOW MO3T OCYIIECTBIISIET MpOoCcTerIne pedaeKchl MOAepKaHNs AJIUHbI
Y OPraHUYEHUs HANPSKECHUS MBI, UCIIOJHEHUE KOMaHJ PaCIIOIOkKEHHBIX
BBIILIE CTPYKTYP.

Hapyiienust B 3Toi nepapXxudeckoi cUCTeMe Ha JIF0OOM YpOBHE TMpH-
BOJAT K HAPYLLICHUIO IBUTAaTEIIbHON aKTUBHOCTU. B CBSA3HU C IIIaCTUYHOCTBIO
HEPBHBIX IIEHTPOB YaCTh HApYIICHUN MOXET KOMIIEHCHpOBaThea. Yem Oosee
BBICOKO OpPraHU30BaH JIBUTaTEIbHBIM LIEHTP, TEM OO0JIbIIE BO3MOKHOCTEH JIJIs
KOMIIEHCAllMW HAapyLIEHUW. BpICTpee BCero mpoXoAsAT ABHUraTelIbHbIC Iapa-
JINYU, CBSI3aHHBIE C HAPYIICHUSIMUA aCCOLMATUBHBIX U MOTHUBAILIMOHHBIX 30H.
HamHoro xyxe xomrneHcupyercs HapylieHrne GyHKUUNA CUHAIBHBIX HEHpPO-
HOB.
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MoTuBaLUMOHHBIE Mo6yxaeHune K
30HbI KOpbI U Nog- AeNCTBUIo
KOPKM

AccoumnaTuBHble 3ambicen nei-
30HbI Kopbl cTBUA

Cxema pencrt-
BUSA

MO I VOOIMO

OBuratenbHas Kopa

CTtBONn mo3ra Perynauus
no3sbl

CnuHoMmo3ro-
Bble HEMpo- MoHo- n nonucu-
Hbl HanTu4yeckne
pedonekcobl

MOTOHEeNpPOHbI OnvHa mbiwu,
CNUHHOro Mos3ra Hanps>XXeHue

Puc. 37. Ponb omoenos nep8roti cucmemsl 8 OpeaHu3ayul O8UNCEeHULL

8.2. Cnunnoii mo3e 6 pezyn1ayuu 08u3HceHuil

SIBNsieTCS MCMIOMHUTENBHOM CTPYKTYpOM MO OTHOIICHWIO K PacroJio-
KEHHBIM BBIIIIE JABUTATEIbHBIM IeHTpaM. CaMOCTOsITEIbHAsA JEATEeIIbHOCTD
CIIUHAJBHBIX JBUTATEIIBHBIX CHUCTEM OOECIeYrBaeT MPOCTEUITNE, HO OYCHD
Ba)KHBIC JIBUTATEIBHBIC PEAKIMU. DTO pe(IIeKCh MoAaepKaHUs TTOCTOSHCT-
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Ba JUIMHBI CKEJIETHBIX MBI, Pe(hICKCH OTpaHUUYEHUS HATIPSHKCHUS CKENeT-
HBIX MBIIIII, TOJHCUHANITHYECKHE pediiekchl. B uncTtom Buae coOOCTBEHHBIE
pedIeKchl CHUHHOTO MO3Ta MOKHO MCCIIEIOBATh Ha CIMHAIBHOM >KHUBOTHOM.

Cnunanvrnoii wiox. Bo3HUKaeT npu paspbiBae cnuHHOro mosra. Ilpo-
ABIIIETCS B BBIPQKCHHOM HAPYIIEHUU PEQIIEKCOB, LIEHTPHI KOTOPHIX JOKAH-
30BaHbl HIDKE MecTa TpaBMbl. OCHOBHasi MpUYMHA IIOKA COCTOUT B HapyIlle-
HUSIX CBSI3€H C BBIIIE PACIIOIOKEHHBIMU HEPBHBIMH LIEHTPAMHU.

B cniunHOM MO3re perynisius IBUrareIbHON aKTUBHOCTH 0OecrieunBa-
€TCSl BCTABOYHBIMU HEWpOHAMH, ajibpa MOTOHEHpOHAMU U raMMa MOTOHEM-
poHamu. DddepeHTHas UHHEPBAIM CKEJIETHBIX MBIIII 00€CTIEYNBACTCS Allb-
¢a MoToHeipoHamu. WX akcoHbl 0Opa3ylOT TOJICTbIE BOJIOKHAa THma A-
anbda.

Peyenmusnwiii annapam CKENETHBIX MBI MPEICTABICH MBbIIICYHBI-
MU BEpPETEHAMH U TenablaMu [ onblku. Mbiweunsie 6epemena pacnoyioKeHbl
napajuieNbHO dKCTpady3albHBIM MBIIICYHBIM BOoJOKHaM. Kaxkgoe — Mbliieu-
HOE BEPETEHO COCTOUT U3 COEAUMHUTEIBHOTKAHHOM KaIlCyJbl, BKJIKOYAIOIIEH
uHTpady3anbHble MBIIICUHbIE BOJIOKHA. UyBCTBUTENbHBIE BOJIOKHA adde-
PEHTHBIX HEHPOHOB OOBHUBAIOTCS BOKPYI CpeIHEH 4acTH HHTpady3aJbHOTO
BOJIOKHA, 00pa3ys aHHYJOCTIHPAIbHOE OKOHYAHHE. JTU BOJIOKHA Ha3bIBAIOT-
cst nepBuuHbIME addepentamu. HTpady3aibHbIe OKOHYAHUS C SIIEPHOM 11e-
MOYKOM MHHEPBUPYIOTCS U BTOPUYHBIMU CEHCOPHBIMH OKOHYAHUSIMH ( BTO-
puuHbie ahPepeHTsl ), pacroioKEeHHBIMU Ha Mepudepuu BOJIOKHA.

Appepenmuas umnynvcayusi OT MBIIIEYHBIX BOJIOKOH C SIEPHOUN CyM-
KOM SIBIII€TCA IyCKOBOM B pediekcax MOANEp)KaHHUS JUIMHBI CKEJIETHBIX
Mbli. AgdepeHTHas UMITYJIbCAIUs OT MBIIICYHBIX BOJIOKOH C SIIEPHOM I1e-
MOYKOW AaKTHUBUPYET HEHPOHHBIE TPYMIbBI, YYacTBYIOIIHME B 0OeCreYeHHUU
JBIDKEHUS BCEW KOHEYHOCTH. AddepeHTHas MMMyIbCAIlds OT MBIMICYHBIX
BEpPETEH UAET MOCTOSHHO ((POHOBAasT UMITYJIbCALIMS), YCUIUBASACH MPU PACTS-
’KEHUHW MBIIII] 1 YMEHBIASACh TIPH UX YKOPOUCHUH.

Ipgepenmnasn unnepsayus uHTpady3anbHBIX BOJOKOH OOecreynBa-
€TCsl raMMa-MOTOHEUPOHAMU. Y BEJIMYEHUE UMITYJIbCAIIUNA OT HUX BBHI3BIBACT
COKpaleHne WHTpady3aJbHOTO BOJIOKHA, pa3ApakeHHWE YyBCTBUTEIBHBIX
BOJIOKOH U ycuiieHne aepeHTHON UMITYJIbCAIUH.

[To MomanbHOCTH pa3paXeHUs] MBIIICUHbIE BEPETEHA SIBISIOTCSA pe-
[enTopaMu pacTsDKeHHs. [Ipu pacTsKEHUU MBI, COOTBETCTBYIOIICH
JUIMHE TIOKOS, YacTOTa MOTEHIIUAJIOB JIEUCTBUS, UAYIUX MO addepeHTHbIM
BOJIOKHaM, HeOombinas. [Ipu manpHEleM pacTsHKEHUH MBIIIIBI UMITYJIbCa-
1M YCUJIMBAETCS. AHaIoruyHOe yBenndeHue addepeHtanuu MoxxeT ObITh
MOJyYeHO MPH HEU3MEHHOU JUIMHE MBIIII], HO YBEIMYEHUU TOHYCa TaMMa-
HelipoHa. Takum 00pa3oM, CYIIECTBYIOT JIBa ME€XaHHU3Ma, MPUBOIAIINX K
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BO30Y>KJICHUIO MBIILIEYHBIX BEPETEH : 1) pacTspKeHHe MBIIILBL, U 2) COKpale-
HUE€ UHTpa(y3aIbHOr0 BOJIOKHA.

Tenvya 'onvoorcu. OOpa3oBaHbl CYXOKHIBHBIMA HUTSIMH, OTXOSIIH-
MU OT JECSITH SKCTpady3albHbIX MBIIIEYHBIX BOJOKOH U OKPYKEHHBIX CO-
€MHUTEIIbHOTKAaHHOM Karcynou. K cyxoxxuibHbIM TenpnaM ['onbmkn non-
XOJAT MUEIUHU3UPOBAHHBIE TOJICTBIE BOJIOKHA, 0Opa3yroUIue YyBCTBUTEIb-
HbIE OKOHYAHUSI BOKPYT CYXOXKUJIbHBIX HUTEW. B OTIIMYME OT MBIIICYHBIX BE-
pETEeH OHM PACIOJIOKEHbl HE MapajuleNIbHO SKCTpady3albHBIM MBIIICYHBIM
BOJIOKHaM, a nocjueaoBarenbHo. @oHoBas apdepentanus ot tenel ['onbmpxu
oTCyTCTBYEeT. OHA BO3HUKAKET TOJBKO MPHU YBEIMUYCHUHU HAIMPSKEHUS] MbIII-
bI.

Pegnexcol noooeporcanus Onunvl ckenemHulx Molidy.

OHu cocTosIT B pe(pIeKTOPHOM YKOPOUEHUHU WIIA PACCIA0JICHUH CKe-
JIETHBIX MBILIL NPHU YBEJIMYEHUH WM YMEHbLIEHUU apdepeHTanuu OT MbI-
HIEYHBIX BepeTeH. JTU pedIeKchl UMEIOT OOJIBIIOE 3HAYEHUE I NOAepKa-
HUA MOCTOSTHHOTO TOHYCA CKEJIETHBIX MBIIIL, O0ECIeYeHUsI COXPAHEHUs I10-
3bl. [IpriMepoM sIBJISIETCSI MOHOCUHANTUYECKUIM KOJEHHBIN pediiekc, ocyiie-
CTBJISIEMBII MPU yape HEBPOJOTHUYECKUM MOJIOTOYKOM MO CYXOXKUIIUIO pa3-
rubdaresnss KOHeYHOCTH. KpaTKOBpeMEHHOE pacTsyKEHUE MBI pa3rudareneit
yBEJINYUBAET apPepeHTalI0 OT MBILIIECUYHbIX BEPETEH, YTO NMPUBOJUT K yBe-
JMYEHUIO BO30YKJECHUSI HEMPOHOB, MHEPBUPYIOIIUX 3TU MbILIIIbL. [Iponcxo-
IUT COKpPAILEHUE MBI U pa3rudoaHue KOHEYHOCTH. OJHOBPEMEHHO Yepes
BCTaBOYHBIC TOPMO3HBIC HEHPOHBI IPOUCXOIUT peyunpokHoe (CONPSHKEHHOR)
TOPMOYKEHUE MBI aHTarOHUCTOB.

IIpu OCyIIECTBIEHUH CIOKHBIX ABUTATENIBHBIX AKTOB ITPOUCXOJUT OJI-
HOBpPEMEHHAsl aKTUBALUA - KOAKMUsayus aibqha u 2amma MOMOHEUpPOHOS.
OHa cOCTOUT B TOM, YTO OJAHOBPEMEHHO aKTUBHUPYIOTCS alibha HEUpOHBI (
o0ecreynBaeTcsl caMo JBM)KEHHE ) M ramMma HEHpoHbI ( MOJIJIEp:KUBAETCS
BO30y>K/IeHHE anb(a HEUPOHOB ). AkTHuBanusa anb(pa-MOTOHEHPOHOB Ue-
pe3 raMmmMa-MOTOHENPOHBI HA3bIBACTCS caMMa-nemIel.

Pecgpnexcvr oepanuuenus nanpsisxcenus ckenemuolx mviuiy( mopmosHbvie
CYXOHCUTIbHBLE PeqhieKchl ).

OcCy1ecTBISAIOTCS NPU YBEIWYEHUM HAIPSDKEHUs MbIIbL. Bospac-
TAIOIEE MEXAHMUYECKOE HANPSDKEHHE CYXOXKWIMH SBISIETCA PA3APAKUATEIEM
s tenen; [onbmku. Bo3Hukaromiee BO30YXKISHHE IOCTYNAeT B CIIMHHOM
MO3I U 4Yepe3 CHUCTEMY BCTaBOYHBIX TOPMO3HBIX HEHPOHOB OOECIEUMBAET
TOPMOXKEHHUE €€ MOTOHEUPOHOB C OJHOBPEMEHHOW AKTUBALIMEN ITOCPEICTBOM
BO30YXAAIOMIUX KJIETOK MOTOHEHPOHOB MBIIII] ~-aHTarOHUCTOB. DTH pedJiek-
Chl SIBJSIIOTCS 3€PKaJIbHBIMM IO OTHOIICHHIO K pediexkcam MNoaaep:KaHus
JUTMHBI MBI, TOPMO3HBIE CYXOKUIIbHBIE PEIIEKCHI, B OTIUYHE OT pediek-
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COB MOJJEPkKAHUS JUIMHBI CKEJETHBIX MBIIIL, AaJPECYIOTCS HE K OJIHOMN
MBIIIILIE, & K TPYIIIE MBIIIL] ATOHUCTOB, SIBISIIOTCS MOJIMCHHAITHYECKUMU.

Taxum o0pa3om, B peryssluu AESTEIbHOCTH KaXKI0M MBIIIIBI y4acT-
BYIOT JIB€ CUCTEMbI OOpATHOM CBSA3U: CUCTEMA PETYJISALHMH JJIMHBI U CUCTEMA
peryisiuuy HanpsHKEHUS.

Tonucunanmuueckue osucamenvuvie peghiexcol. OCYHIECTBISIOTCS
IpU pa3apakeHUH KOXKHBIX PELENTOPOB, PEIENTOPOB CYCTABOB, PELIETITOPOB
JaBJIeHUS U 00U CKeNeTHBIX MbII. [IpuMepom 3Toit rpynmbl peduiekcoB
ABIISIETCSI 000poHUmMenbHblll ccubamenvuvli peghiexc. CocToUt B pedekTop-
HOM YBEJMYEHUH B OTBET Ha OOJIEBOE pa3/ipakeHUE TOHYCA MBIIII] crudaTe-
Jed Ipu OAHOBPEMEHHOM YMEHBIIIEHUU TOHYCa MBIIII pa3rudareneit oHON
KoHeyHOCTH. OJHOBPEMEHHO C OCYIIECTBICHHEM JTOro pediekca Ta xe
HEWpPOHHAs LIENb YYaCTBYET B 00ECIICUEHUH nepekpecmuoz0 pazeubamenbHo-
20 peghnexca.

boneBoe pazapaxeHre NPUBOJUT K OCYILIECTBICHHIO 4 peIeKTOPHBIX
peaKLnil:

- aKTUBallMU CrU0AaTesnsi KOHEYHOCTH,

- TOPMOYKEHHUE pa3rudaresiss KOHEYHOCTH,

- aKTUBalUs pa3rudaresis NpOTHUBOMOJI0KHON KOHEYHOCTH,

- TOPMOKEHHE CcrudaTesisi MIPOTUBOMOIOKHON KOHEYHOCTH.

Taxoil xapakrep peQIEeKTOPHBIX PEAKIMI HEOOXOIUM JUIsl IepeHece-
HUS LEHTPa TSHKECTH B MIPOLIECCE OCYIIECTBIEHUS 3alluTHOTO pediekca. Bee
ONHCaHHBIE BbIIIE PedICKCH SBIAIOTCSA BHYTPUCETMEHTAPHBIMU ( peaiu3y-
IOTCSl B IPEJIEIax OJJHOTO CErMEHTa CIMHHOTO MO3Ta ).

Meoicceemenmapnvie 0guecamenvhvle cucmemsbl 00ECICUUBAIOTCS NPO-
NPeoCNUHAIbHBIMU 8CMABOYHLIMU HetipoHamu. OHU COCTaBIIIOT OCHOBHYIO
4acTh HEMPOHOB CIIMHHOIO Mo3ra. O0ecrneuynBaoT KOOPAUHUPOBAHHYIO J€s-
TEIbHOCTh HEMPOHHBIX aHCaMOJEH PeryIsiiuyd BEPXHUX U HUKHUX KOHEYHO-
cTeil. DT pedeKchl 3ayCKalTCsl BTOPUYHBIMU ad(hepeHTaMu MBIIIEIHBIX
BEPETEH C SJAEPHOM IEMOYKOW, pa3IpakeHHUEM pEeLEeNnTOPOB, HHULIUUPYIO-
UX crudatenbHbIN pediiekc.

bnarogapss »tuMm pediiekcaM COMHHONW MO3T MOXKET 00eclneunBaTh
CJIOKHBIE JIBUTaTEJIbHbIE aKThl, KOTOPbIE 3aIyCKAIOTCS Kak MEepBUYHOM ad-
(pepenTanueit ¢ nepudepuu, Tak U NOCTYNAOIIUMU CUTHAJIaAMH OT Pacrlojo-
’KEHHBIX BBIIIE IBUTATEIbHBIX [IEHTPOB I'OJIOBHOTO MO3Ta.

8.3. leuzamenwvnwvie cucmemul cmeona mo3ea.

CtpyKTypbl CTBOJIa MO3ra 00ecredrBaloT 00Jiee BHICOKHI YPOBEHb pe-
TYJSILIUU JBUKEHUH, OTHOCATCA K CTPYKTypaM HEMOCPEICTBEHHOIO JIEMCT-
BUsl. VIX IEATENBbHOCTh COCTOUT HE TOJIBKO B pPEAIM3ALUN MPOrpaMM JIEUCT-
BHUsI, 3aIlyCKa€MbIX BBICHIMMH JIBUTATENbHBIMU LEHTpaMu. [ HUX Xapak-
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TEPHBI COOCTBEHHBIC CIIOKHBIC Pe(IEKCH KOOPIWHAIIMM TOHYCA Pa3HBIX
TPYII CKEJIETHBIX MBIIII. TeM CaMbIM CTPYKTYPBI CTBOJIA MO3Ta YYaCTBYIOT B
PETYISAINN TI03bI K PA3HOOOPA3HBIX IBUTATEILHBIX aKTOB.

K cTBOJIOBBIM IIEHTpaM OTHOCATCS: KPACHOE SIPO, BECTUOYIAPHOE SI]1-
po (smpo JleitTepca ), sapa peTUKYIIpHON (GopManiui MOCTa W MPOAOJTOBA-
Toro mo3sra (puc. 38).

~
~

\

dopmauma creona mMosra

e

POopMaUMA NPOAONTOBATOMD MO3ra

AN Sl gy N Sy D R | GED D G

'Cnmmoi MO3r

Peruxynaprasn MO3r i

Puc. 38. /[sucamenvHuvie sopa cmeona mozea

Snpa cTBONa MO3ra Yepe3 MPOBOJHUKOBBIE MYTH PETYIUPYIOT TOHYC
AQHTArOHUCTUYECKHUX TPYII MBIIIIII.

Kpacnoe s0po o6pa3yeT HUCXOOAIMNNA PyOPOCTIMHAIILHBIN TPaKT, aK-
TUBHUPYET alib(pa ¥ ramma HEeHpPOHBI crudarteseii, TOpMO3UT pa3rudarenu.

AHopo Jletimepca obpa3yeT BeCTHOYJIOCITMHAIBHBIM TPaKT, BO3OYXKIaeT
anbda U TaMMa HEMPOHBI pa3rudaTenei.

Pemuxynapuas gpopmayus mocma aktuBupyeT anbda u ramMmma HEUpo-
HBI pa3rudareneil, TOpMO3UT CTUOATEIH.

Pemuxynapuas popmayusa npoooncoeamozo mos2a akTUBUpyeT albha
Y raMMa MOTOHEUPOHBI CrudaTesei, TOpMO3UT pa3rudaTeIIu.

leyepebpayuonnas pueudHocms JT€MOHCTPUPYET PpPOJb CTBOJIOBBIX
LIEHTPOB B PEryJsillMM TOHYca U 1o3bl. OHa Bo3HUKaeT npu nepepeske LIHC
HIKEe KpacHOTo sapa. COCTOMT B YBEIMYCHUW TOHyCa pasruOaTeseld , 4To
MIPOSIBIISICTCS. B XapaKTEPHOM 03¢ )KHBOTHOTO.

DT0 siBJIeHUE 00BSICHSAETCS TTPe00IialaHieM TOHUYECKOTO BIUSHUS 51]1-
pa Jleiitepca Ha MOTOHEWpOHBI pasrubareneld. J[oka3aTeIbCTBOM CITYKHUT
ycTpaneHue puruaHoctu mnocie mepepesku [[HC Hmke mnpomonroBatoro
Mo3ra. B BO3HUKHOBEHHH JelepeOpalliOHHON PUTHIHOCTH CYIIECTBEHHOE
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3HaYeHHE UMEET raMMa MeTJsl, TaKk Kak aeaddepeHTtanuss KOHEYHOCTH yCcTpa-
HSET e€.

Tonuueckue pegrexcvi cmeonra mos2a JAENSATCS HA cmamuyecKue u
cmamoxunemuieckue;, CTaTUYECKHE, B CBOIO OUYEPE/lb, EISATCA Ha HO3HOMO-
HU4ecKue u yCmaHogouHble.

Iloznomonuueckue pegnexcyl 00ECIEUNBAIOTCS, MPEUMYILECTBEHHO,
OynbOapHbIM 0TAENOM. CBS3aHbI C ONPEECICHHBIM IIEepepacipeeieHUEM TO-
Hyca crubatenedl W pasrubateneil B mpolecce NojiepxaHus nosbl. Jis
OCYILECTBIICHUS] ATOM Ipynibl pediiekcoB BakHa addepeHTanus OT CKeIeT-
HBIX MBIIIII.

Yemanosounvie peghnexcevr 3aMbIKarOTCSI HA YPOBHE CPEIHEr0 MO3Ta.
Onu Gosee CI0KHBIE U COCTOAT B JUHAMUYECKUM IepEpaACIPENETICHIUN TOHY-
ca MBI aHTarOHUCTOB B MpOIECCe NPHUHATHS MO3bl. WX ocyluecTBieHue
OYEHb 3aTPYJIHEHO MPU OTCYTCTBUU WJIM HapylIeHUH apPepeHTHON UMITYIIb-
cay OT PEUEenTOpPOB BECTUOYJSPHOTO aliapara, IpOnpHOPEENTOPOB, IKC-
TEPOPELENTOPOB KOXKHU.

[locnenoBaTenbHOCTh LEMHBIX PEe(ICKTOPHBIX PEAKIUN YCTaHOBOYHO-
ro pediekca cienyronas: pasipakeHue pelenTopoB BECTUOYIAPHOTO arra-
paTa - MOBOPOT I'0JIOBBI TEMEHEM BBEPX - Pa3apakeHHE MPOIPHUOPELEIITOPOB
IIEW - MTOBOPOT TYJIOBUILA - Pa3JpakCHHE DKCTEPOPELENTOPOB TYJOBUIIA -
OPUHATHE YTOOHOM JJIs1 5)KUBOTHOTO IO3BI.

Cmamokunemuyueckue pegnexcyl_ BOSHUKAIOT IPU JIUHEWHOM WUJIU YT-
JIOBOM YCKOpPEHHMU. DTO HauboJiee CIIOKHbIE peduiekchl cTBojia Mo3ra. OHU
OCYLIECTBJISIFOTCS IIPU YYACTUH BCEX €r0 CTPYKTYP.

Takum oOpa3om, ABuraTelbHbIE pedeKChl CTBOJA MoO3ra o0Oecreyu-
BalOT COIIACOBAHHYIO pa0OTy MHOTHX TPYMI MBI B MPOLIECCE MOACpKa-
HUA T03bl, €€ U3MEHEHUs1. DTU pedieKchl 00s3aTeNbHO UCIOIB3YIOTCS MPU
CJIOXHBIX JIBUTATEIbHBIX akTax ( xoap0a ) Onarogaps CBSI3sIM CTBOJIA MO3Tra C
MO3KE€YKOM U 0a3anbHbIMM TaHIHUsIMU. CTBOJIOBBIE WLEHTPHI SIBISIOTCS
BBICIIIMMH TIOJIKOPKOBBIMU LIEHTPaMU 00€CTeYeHUsI HEMOCPEACTBEHHOTO M-
cTBuA. CJIOXHBIE )K€ IBUTATEIbHbIE aKThl CBA3aHbI C peajin3alieil mporpamm
JEUCTBUSA, 3aJI0)KEHHBIX HA YPOBHE BBICIIUX JBUTATEIbHBIX LIEHTPOB.

8.4. Mo3oceuok ¢ ovecneuenuu 0suzameivHOU AKMUGHOCHIU.

SABnsercss HU CEHCOPHBIM, HM MOTOPHBIM, HU MHTETPATUBHBIM 00pa3o-
BaareM [{THC B peduexkropaom cmeiciae. OH CTOUT B CTOPOHE OT TJIABHBIX
BX0J0B U BeIX0J0B [IHC u Clly:KUT CTPYKTYpOM, HalpaBJISIIOLIENH U KOOPAU-
HUPYIOIIEH NeATEIbHOCTh JAPYTUX IIEHTPOB Mo3ra. Haubonee pa3BuT y Xu-
BOTHBIX C IMOJIBHYKHBIM 00Pa30M >KU3HHU.
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AHATOMMYECKA MO3KEYOK COCTOMT M3 4epBS M JABYX NoJymapuil. B
KOp€ pa3IM4aroT TPH CIIOS: 1- MOBEPXHOCTHBIN WA MOJIEKYJIAPHBIN, 2 - CIION
kietok I[lypkunbe, - 3- rpanynspHblii cioi. B 6emom BemiecTBe HaxoaaTcs
AIpa MO3KEUKA.

Apgepenmubie cea3u MO3KEUIKa MOKHO Pa3JICIUTh Ha TPU KaTETOPHH:
1) myTu OT BeCTUOYISIPHBIX HEPBOB U HX SEP, 2) COMATOCEHCOPHBIE ITyTH OT
CIIMHHOI'O MO3ra, 3) HUCXOASIINE TyTH OT KOPBI TOJIOBHOTO MO3ra .

Opgepenmuvie cesa3u anpecyroTcs uyepe3 TajlaMyc K JIBUraTeIbHON
KOpE€, a TAKXKE K MOJKOPKOBBIM JBUIATEIIBHBIM LIECHTPAM.

Ocnoguvie QhyHkyuu mo3soceuxa.

1 - perymsuust 1mo3bl, MBIIIEYHOTO TOHYCA, PABHOBECHS, MOIJEPKU-
BAIOIIMX JBVKCHUH. 3a €€ BBINOJHEHUE OTBEYAECT YEPBb MO3)KEUYKA, KOTO-
PBI, IOJIy4as UMIYJIECBI OT COMAaTOCEHCOPHOW CHCTEMBI, PETYJIUPYET CTBO-
JIOBBIE LIEHTPHI, OTBEUYAIOIINE 32 MOAACPKAHUE TOHYCA CKEJIETHBIX MBI U
no3bl ( anapa [eltepca u peTUKyJIsSIpHOU (hopMaluy Npog0JroBaTOro Mo3ra ).
IIpu e€ HapylIeHUHN pa3BUBAETCS ATOHUS U AEIKBUIMOPALIHSL.

2 - KOPpEKIHs MEJICHHBIX IIeJICHANPaBIECHHBIX ABM)KCHUN B POIIECcCe
MX BBIMOJHEHUS. M KOOPAMHALMS HX C pedieKcaMu MOJJIEp:KaHUs I03bI.
OOGecrnieunBaeTcs NPOMEXKYTOUHOM 4acThio Mo3keuka. OHa MoJydaeT BXO-
IS0 UHPOPMAIIMIO OT MOTOPHBIX M COMaTOCEHCOPHBIX 30H O FOTOBALIEM-
Cs1 IBWKCHUU U IIOJIOXKEHUHU TEJIa B IIPOCTPAHCTBE.

BeIxondmas umnyibscanys, aapecyemas K JBUraTeIbHOU KOPE U CTBO-
JIOBBIM LIEHTpaM, 00ECIIEYNBAET KOPPEKIUIO IBUTATEIbHBIX aKTOB B IpOIEC-
C€ UX BBIIIOJIHCHUS.

Boixopsmias umnysbcaius K CTBOJIOBBIM LEHTpaM OOECIeunBaeT CO-
OTBETCTBHUE I0O3bl BHITOJIHAEMOMY LIEJICHANIPABICHHOMY JIBUTATEIIBHOMY aK-
Ty.

3 - olecrnedeHrne BBICOKOKOOPAMHUPOBAHHBIX OBICTPHIX JBHKEHHI.
[Iporpammuas gyukius. ObecneunBaeTcsl MoymapusiMu Moxeuka. Ha ux
ypoBHE HMH(OpMauUsa O 3aMmbiciie ACHCTBUSA, NOCTyNaIas OT acCOLUATUB-
HBIX 30H KOPbl, aKTUBH3UPYET HEHPOHHBIE 1ENH, XpaHAUMe HHPOPMALIUIO O
nmporpamMmax AercTBus. IIporpaMmsl aapecyroTCs 4epe3 IBUTATENbHOE PO
TajaMmyca K JBUTaTeJIbHOM KOpEe M CTBOJIOBBIM LIEHTpaM TOHHYECKOro obec-
NeYeHus ABMKEHUIH. JTa QYHKIUS KOMIEHCUPYETCS B MOCIEAHIOI OUepeib.

Taxum o0pa3zom, MO3KEUOK HE TOJIbKO MOAYJIHUPYET YK€ HauaThle JBU-
ratejbHble aKThl, HO U O0ECIeUMBaET CO3JaHHE U XpaHEHUE MHIAUBUAYalb-
HBIX IPOTPaMM OBICTPBIX, BBICOKOKOOPAMHUPOBAHHBIX JIBUKEHHIA.

8.5. @ynkyuu b6azanvHblX 2anziues 6 pezyaauuu 08UHCeHUIl.
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BrIMONHSIOT QYHKIUIO TPOrpaMMHOTO O0ECIIeUeHUsT CTEPEOTHITHBIX,
MeEJIEHHBIX, (‘“depBeoOpa3HbIX”’) MBWKEHHUM. DTH JBUTATEIbHBIC MPOTpaM-
MBI BHJIOBBIE, TEHETUYECKH JCTCPMHUHUPOBAHHBIC. PaspylieHue CTpyKTyp
0a3aabHBIX TAHTJIMEB WJIM HApYIIEHWE CBSA3CH MEXKITYy HUMH TPUBOJHUT K
axurezuy ( HAPYIMAIOTCS HAYAIO W KOHEI ABYKEHHUS ), pucuornocmu ( 10 TH-
my oOIIero rUMepToHyca MBIIIL ), mpemopy nokos ( Ucue3aeT Mocie Hadajaa
nBwkeHus ). Hapymenus GyHKuuil yepHoil cyOCTaHIIMKM MPUBOIUT K HApy-
HMICHUIO MEJIKMX BBICOKOKOOPJIUHHUPOBAHHBIX JIBHXKEHUU U TpeMOpy MOKOs (
6osie3ns [lapkuHcoHa ).

OYHKIIMOHAIBHO Oa3aibHble TAHTJIMM CHUHEPTMYHBI MO3KEUKY. OTH
(GYHKIMOHATBHO PaBHO3HAYHbBIEC LIEHTPHI OECIIEUMBAIOT Pa3HbIC JBUTATENb-
HbIe MporpaMMbl. M03KeUOK - OBICTPBIX JBH)KEHUM, Oa3aibHble TaHTJIMU -
MeIeHHBIX. [IporpaMMbl 0a3albHBIX TaHTIIMEB TCHETHYECKU 3aKpEIICHHBIC,
a MO3)KeYKa - MpruoOpeTeHHbIC. Pa3nuuns B BRITOMHAEMON (DYHKIIMH HAXOSAT
OTpaXCHHE B MOCIEACTBHUIX MOPAKEHUN ITUX CTPYKTYp. Y AallEHUE MO3KEU-
Ka BBI3BIBACT TPEMODP JACUCTBHSA, pa3pylieHrne 0a3albHBIX TAHTIUEB - TPEMOP
MOKOsI. Y/IaleHhue MO3KeYKa MPUBOJUT K aTOHHHM MBIIII, MOpakeHue Oa-
3aJIbHBIX TAHTJINEB BBI3BIBAET UX THIIEPTOHYC.

K crpuonamnumapnoii cucreme ( cuctema 0a3ajlbHBIX T'aHTJIUEB ) OT-
HOCSITCSL CJEAYIOIIUE CTPYKTYpPbl MO3Tra: nojiocamoe meno ( cmpuamym),
OneoHwvlll wap ( naiuoym ), yepHas cyocmauyus, cyomaramuieckoe sopo,
MUHOANUHA.

AddepenTsl ctpuaTyma UIyT OT BCeX 00JacTeil KOphI, TajaMmyca, 4ep-
HoM cyOcTanuuu. Ero adgdepenTs! anpecyroTcst K 4epHOU cyOCcTaHIu, OJe-
HOMY IIapy ¥, B KOHEYHOM UTOTE, Yepe3 TAIaMyC B JBUTATEIBHYIO KOPY.

[Tpu 5TOM KOPKOBBIN 3aMBICEIT IEUCTBUS MPEBPALIACTCS B KOHKPETHYIO
pOrpaMMy, KOTOpasi peaau3yeTcs AeHCTBUEM MOCPECTBOM aKTHUBAIUH JBH-
raTeIbHOW KOPBI U CTBOJIOBBIX IICHTPOB.

8.6. leucamenvnasn kopa ¢ odbecneueHuu MOmMopHO20 OCliCHBUAL.

QOYHKIMOHAIBHO SIBISETCS HU3LIMM 3BEHOM OPraHu3alii MporpaMMel
JENCTBUA U BBICIIMM YPOBHEM €€ pealn3alii HEMOCPEACTBEHHO B JIEHCTBHE.

B cTpoeHnn nBHUrateiabHOW KOpPBI MPOCIIEKHUBAKOTCS BBISBICHHBIE B
OTBITaxX C AJIEKTPUUYECKUM pa3/Ipa)keHUEM €€ pa3HbIX oOJsiacTeil JBe 3aKOHO-
MEPHOCTH.

1 - comamomonuueckasn opzanuzayus NPEANOIAraeT ONPEACICHHYIO
IIPOEKLUIO OINPENEIICHHBIX IBHKEHUI Ha MPEUEHTPAIbHYI0 U3BUIUHY. [L10-
Iab 3TUX MPOEKUUNA MPOMOPIIMOHATIbHA CIOKHOCTH BBIMOIHIEMBIX ABUXKE-
HUM, HO HE MPONOpUUsAM Tena ( IO MPEJCTABUTEIbCTBA S3bIKA COPaA3-
MEpHa MpeICTABUTENLCTBY TYJIOBUIIA ).
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2 - MHOJCECMBEHHOCMb NPeoCcmasumensCmea COCTOUT B TOM, YTO B
KOpe KpoMe MpPEHEHTPaIbHON M3BWIMHBI ( MEPBUYHON IBUTATEIBHON 30HBI
M1 ) cyuieHCTBYeT BTOPUYHAsI MOTOpPHAsl 30HA, PACIOJIOKEHHAS] B MEXKIIO-
nymapaoi menu ( M11). ComatoceHcopubie 30Hb S1 u S11 Takke UMEIOT
JBUTATENIbHBIC TPOeKIuK. Takum 00pa3oM, MOKHO TOBOPUTH O CYIIECTBOBA-
HuM 4 nBUTATeNBHBIX oOnactedt kopel M1, M11, S1, S11. x 3HauuMoCTh
yosiBaeT oT M1 1o S11.

QYHKYUOHATbHASL OP2AHU3AYUSL.

OddepentHsie myTH 00pa3oBaHbl AKCOHAMU TMTAHTCKUX MHUPAMUJIHBIX
kieTok bena. Ot HelipoHbI 00pa3yoT GYHKIIMOHATBHBIE KOPTUKAIBHBIE KO-
JIOHKH AUAMETPOM OKOJIO 1 MM, pacnoJIO)K€HHbIE NEPHEHAUKYISPHO IO-
BEPXHOCTU KOpBI. B HUX mpencTaBiieHbl olpeesieHHble ABMxKeHus1. Mopdo-
JIOTUYECKHE JIBUTATEIbHBIE KOJOHKU UMEIOT MEHbIIHNI quametp ( okoiio 80
MKM ) . B HUX mipeAcTaBiIeHbl ONPEIeICHHbIC TPYIIbI MBIIIIII.

Tak kak m000M NBUTATEIBHBIN aKT CBSI3aH C KOOPAMHUPOBAHHBIM BO3-
Oy>KJICHHEM U TOPMOKEHUEM ONPEACICHHBIX IPYIN HEHPOHOB, TO CUUTACTCS,
YTO B JIBUTATEJIILHOW KOpE MPEJCTaBICHbl HE OTMEJIbHBIC T'PYIIbl MBIIII, a
omnpeesieHHbIe ABIKEHUS. [Ipr 3TOM KOPKOBOE MPE/ICTABUTEILCTBO CKEJET-
HBIX MBIIII] COXPAHSETCSA, HO CTAHOBUTCS MHOKECTBEHHbIM. OJIHAa U Ta XKe
IpyIIa MBI MOXET OBbITh MpEJCTaBiIeHa B Pa3HbIX KOJIOHKAX W y4acTBO-
BaTh B PA3HBIX IBUKECHUSX.

OddepeHTHbIC CBSI3UM MOTOPHOU KOPHI 00ECIIEYUBAIOTCS KOPTUKOCIIHU-
HaJIbHBIM TPAaKTOM, KOTOPBI COCTOMT M3 aKCOHOB HEHWPOHOB JIBUTATEIIbHOU
KOPBI, 00Pa3yONIMX MOHOCHUHANTUYECKHE KOHTAKThl Ha CIHUHAIBHBIX MOTO-
HelpoHax. B ero cocraBe uayt u 3¢ dhepeHThl K 4epermHOMO3IOBBIM HepBaM (
KOPTUKOOYIb0apHbIid TpakT ). 90% BOJOKOH KOPTUKOCHUHAIBHOTO TPAaKTa
00pa3yroT mepekpecT B 00JIaCTH MUPAMU U 00pa3yIoT JaTepaibHbIN KOPTH-
KOCIUHAJIBHBIN TPAaKT. DTH TPAKThI 00Pa3yloT nupamuoHvle nymu, a CucTeMa
CBSI3€M JBUTATEIIbHOM KOPBI C MOTOHEMPOHAMH CHMHHOTO MO3ra Ha3bIBACTCS
nupamuonou cucmemoi. Cyckasich K CIMHHOMY MO3TY, MUPaMUIHBIE ITyTH
JAI0T KOJUIaTepalid K TallaMycCy, KpaCHOMY SIJIpY, MOCTY, MO3KEUKY, PETUKY-
JsipHOM (opMalid MPOAOJATOBATOTO Mo3ra. DYHKIMOHAJIBHO MHUpPaMUIHAS
cucTeMa OOeCTeUrBaET IeJICHANIPABICHHbIEC JIBUTATEIbHBIC aKThl. JIBHKe-
HUS, KOTOPBIE OCYILIECTBIISIIOTCS C €€ yYaCTUEM, CUUTAIOTCS TPOU3BOJIbHBIMU,
XOT 3TO HE COBCEM BEPHO.

Ot aBUraTenbHOM KOPBI YT MPOBOJHUKOBBIE TYTH K MOJKOPKOBBIM
JIBUTATEIBHBIM IIEHTPaM - KPAaCHOMY SJIPY, PETUKYJISIPHON (OpMaIi MOCTa
Y TPOAOJTOBATOr0 MO3ra ( KOPTHKOPYOpaIbHBbIE TPAKThI, PyOPOCTIMHAILHBIE
yTH, KOPTUKOPETUKYJISIPHBIE MYTH, PETUKYJIOCIUHAIIBHBIE TPaKThl ). Bwme-
CT€ OHM OOpa3yIOT IKCMPpANUpaAmMuoHvle nymu_, a CUCTeMa CBs3ed JBUTra-
TEIBHOU KOPBI C MOAKOPKOBBIMHU SIAPAMU - IKCHPANUPAMUOHYIO CUCHEMY.
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OyHKIUS 3KCTPAUPAMUIHON CHUCTEMBI COCTOUT B YCWJICHUM, T€HEpaluuu
WM OCJTA0JICHUU TOHUYECKUX PEedIICKCOB TYJIOBHINA M KOHEYHOCTEH, HE0O0-
XOJIUMBIX JJIsI 00ecrieYeHus 1eJICHANIPABICHHOTO IeUCTBUs. JIBUXKEHUS, CBSI-
3aHHBIC C AKTHUBALMEN 3KCTPAMPAMUJIHOW CHUCTEMBI, CUMTAIOTCS HEMPOU3-
BOJILHBIMH.

OWIOTEHETHYECKH SKCTpAMpaMUIHAs CUCTEMA CBsI3eH Oojiee IpeB-
Hss. B ocymiecTBiaeHnu 11000T0 ABUTaTEILHOTO aKTa y4acTBYeT Kak MUpa-
MUJIHAsI, TaK M SKCTpamupaMHuHas CUCTEMBI C BBIIOJHEHHEM cHeruduye-
CKHX ISl KOKJIOU U3 HUX (YyHKIIH.

I'JIABA 9. PEI'YJIALIUSA BETETATUBHBIX ®YHKIIUIA

1. Ocobennocmu peghniekmopHotl 0yeu gecemamusHo2o pegexca, QyHKyuu gecema-
MUBHBIX 2AH2TIUES.

2. Cmpykmyphoe obecneyeHue pe2yiayuu 6ecemamueHblX QyHKYULL.

3. Jlumbuueckas cucmema u Ho8as KOpa 8 pezyiAyuu 8e2emamueHbIX yHKYull

Bce gyHkiuu opranusma aenarcs Ha BereTaTUBHBIE U COMATHYECKUE,
PETYIUPYIOTCS] BET€TaTUBHOM M COMATUYECKON HEPBHBIMU CUCTEMAMMU.

Comamuueckue @yHKyuu - BOCIPUITHE pa3APaKEHUS U OCYIIECTBIIE-
HUE JIBUTATEJIbHBIX PEAKLIMHI C YYaCTUEM CKEJIETHBIX MBIIIII.

Becemamuenvie ¢ynxyuu - onpenensroT oOMEH BeEIIeCTB, MUIIEBape-
HUE, KpOBOOOpaIlleHUE, BhIJEICHUE, POCT U Pa3MHOKEHUE.

BereratrBHas HEpBHAsI CHCTEMA YCJIOBHO JICIIUTCS HA CUMIAMUYECKUU
u napacumnamuyeckuu otaensl. Husmme cuMnaTnyeckrue HEHTPhI pacIoio-
YKE€HbI B CIIMHHOM MO3T€.

Kak cummarnueckue, Tak 1 mapaCMMNaTUYECKUE LIEHTPHI HAXOASITCA B
cOCTOSTHUU TOHYca. OH MOKET ObITh HU3KUM, CPETHUM U BbICOKUM. Ha done
00II1ero BereTaTUBHOTO TOHYCa MOKET Mpeo0diaiaTh TOHYC TOTO WJIM WHOTO
OTJEJ1a BET€TaTUBHOM HEPBHOM cUCTEMBI. [10 3TOMY IpH3HAKY IO AEHATCA
Ha BaroTOHMKOB, CUMIIATOTOHUKOB M ME3aTOHHMKOB ( YpPaBHOBEIIEH TOHYC
JIBYX OTJICIIOB ).

Cumnaruyeckasi HEpBHAsl CHCTEMA MHHEPBUPYET BCE OPTaHbl U TKaHHU.
[TapacumnaTuueckass He WHHEpBHUpPYET ckeieTHble Mbimel, [THC, matky,
OOJBIITMHCTBO KPOBEHOCHBIX COCY/IOB.

Paznpaxkxenne cuMnaTuyecKux W MapacUMIIAaTUYECKUX HEPBOB MPHUBO-
IUT K pa3HbIM 3¢ dekTam ( cUMIAaTUYecKasl CTUMYIIALMS - YCUJICHHUE, mapa-
CUMITaTHYECKasl - ocliabiaeHue paboThl cep/iia, CUMIIATHYEeCKas - TOPMOXKe-
HUE MEePUCTAIbTUKY KUIIIEYHUKA, TapacuMIaTuyeckas - ycuieHue ). B cBs3u
C 3TUM CUYUTAJIOCHh, uTO 3TH oTaenbl BHC antaronuctuunsl. B nocnenyroniem
0Ka3ajoCh, UTO OpraH, 00JIaaronuii TBOMHONW WHHEpBAIMel, He MOXKET A (-

71



(PEKTUBHO PEryIHpPOBATHCS TOIBKO OAHUM OTAETIOM. T.e. B TUIaHE PErysiuu
(YHKIIMI OHU CHHEPTHYHBI - 00ECIIEYUBAIOT ONTUMAIBHBIA YPOBEHb AKTHB-
HOCTH oprasa. B HacTosiiiee BpeMs CUUTarOT, 4yTo 3Tu otaeiasl BHC Bbimoui-
HSIOT B I[EJIOCTHOM OpTaHU3Me pa3Hble (PYHKITHH.

[TapacummnaTryeckuii OTACT 00€CIIeUnBACT PETYJISIUI0 CUCTEM B CO-
CTOSIHUU TOKOSI U UX BOCCTaHOBJIEHHE Tocie padoTsl ( TpOoOTpOmHBIN 3(-
dekT).

CumnaTtuueckuil oTaen obecreunBaeT MOOWIM3AIMI0O OpraHM3Ma Ha
nerictBue ( 3proTpoIHbIi 3HdeKT ).

9.1. Ocobennocmu pegpnekmopnoii oyzu eezemamueHozo peghiexca
OddepentHas yactb pedIeKTOpHON Ayru JIByxHelpoHHas. [lepBbiii
HelipoH pacnonioxked B [[HC ( Hanpumep B OOKOBBIX porax CIMHHOTO MO3ra
), BTOPOU - B BEr€TaTUBHOM raHIInu (puc. 39).

Puc. 39. Cmpoenue peprexmopnoui oyeu eecemamugnozo pegexca.

st cumnatudeckoro otaena BHC sto mapaBepteOpanbHbie ( pacmo-
JIO’)KEHBI BJOJb TO3BOHOYHMKA ) W MpeBepTeOpanbHble ( YPEBHBIN y3el,
BEPXHUI OpbIKEEUHBIN U T.J. ). AKCOHBI TIEPBbIX HEUPOHOB WJIH MPEPHIBAIOT-
cs B mapaBepTeOpaibHBIX TAHTJIMSIX, WA TPAH3UTOM MPOXOJAIT Yepe3 HUX U
MIPEPHIBAIOTCS B IPEBEPTEOPATHHBIX.

[TapacuMniaTiuecKUe TaHIJIMK - HUHTpaMypajbHbIE, PACIOJIOKEHBI B
MOJIOCTHBIX OpraHax WU PS0M C HUMHU.
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[IperanrnuoHapHbie BOJOKHA CUMITATUYECKOTO U MAPACUMITATHYECKO-
ro ornenoB BHC xonmuHIpruyeckue; CUMIATHYECKUE IMMOCTTaHTINOHAPHBIE
BOJIOKHA aJpEHIPTUYECCKUE; TapacHUMIATHYCCKUE IOCTraHTJIMOHAPHBIE BO-
JIOKHA - XOJIMHAIPTHYECKHE, HO MOTYT OBITh TUCTAMHHIPTHYCCKUMHU, Hoda-
MUHIPTHYECKUMHU, BBIICTATH CyOcTanmio P u apyrue menuatopsl. Xapakrep
s PexTOpHON peaknuu 3aBUCHT OT THIIA PEIENTOPOB MOCTCHHANITUYECKON
MeMOpaHsbI (ayib(ha akTUBALMS yBEIMIMBACT TOHYC apTepHo, a OerrTa - CHU-
’KaeT), MeIMaTopa, KOJIMIeCTBA U YyBCTBUTEIHLHOCTH PEIIETITOPOB.

OyHKIMKA BETETATUBHBIX TAHTIIMEB 0oJiee CIIOXKHBIE, YeM TPOCTOE Tie-
pekirodeHne Bo30ykmeHus. s HUX XapaKTepHBI BCE CBOMCTBA HEPBHBIX
LEHTPOB, COOMIOAAIOTC OCHOBHBIE puHIUMBI AesrenbHoctd [[HC. B Hux
HaxomiaTcss b depeHtHrie, ahdepeHTHBIE U BCTaBOUHbIC HEHpoHBl. Hanbo-
Jiee pacrpocTpaHeHa TOYKa 3pEHUS O TOM, YTO 3TO BHIHECCHHBIC Ha Mepude-
pHIO0 HEPBHBIE TICHTPHI.

9.2. Cmpykmypnoe obecneuenue pecyaayuu 6e2emamusHvlx QYHKYuil.

Hu3zwue secemamusnuvle yenmpul.

Cnunnoti mo3ze. BereratuBHbIEe HEUPOHBI 3aJI05KEHBI B OOKOBBIX pPOrax.
O6ecneunBarOT MPOCThIE BEreTaTUBHBIE pedekchl. X aKTUBHOCTh KOHTPO-
JUpPYETCs PacHoJIOKCHHBIMUA BBILIE LIEHTPAMU. Y CIUHAIBHOIO YKUBOTHOTO
COXPAHSIOTCSI COCYAOCYKUBAIOLIUE PeQIIEeKChl, pedIeKChl MOTOOTAEICHUS B
OTBET Ha pa3/ipakeHUE KOXH, Ae(eKali, MOUYEBbIICIIECHUS, TOJIOBbIE ped-
JIEKCBI.

Cmeon mo3zea. Llentpbl Oynp0apHOTO OTAENa, MOCTa U CPEAHETO MO3ra
coJiepkaT (PyHKUMOHAJIbHBIE LIEHTPBI MUILEBAPEHUS], TTIOTaHUS, PBOTHI, COCY-
JOJIBUTAaTEIbHBIN, AbIXaHUS, PEryJsilUU AesTenbHOCTH cepaua. OHu oOec-
MEYMBAIOT CaMOPETYJISLIMI0 COOTBETCTBYIOIIMX BEreTaTHBHBIX (PyHKIM. B
CTBOJIE MO3Ta 3aJI0KEHBI SApa YePEMHOMO3TOBBIX HEPBOB, 00ECTIEUMBAIOIINX
PEryJISALUIO 1IeJIOTo psasia PyHKIMA ( HAp. OJTyKIAIOIIIHI).

l'unomanamyc Kkax @vlcuiuil NOOKOPKOGLIUL YEHMP NPOSPAMMHOSO
obecneuenus 6ecemamuHbIX QYHKYUU.

AddepenTHble BXOABI CBSA3BIBAIOT TUIOTANAMYC C JIMMOUYECKOU CHC-
TEMOM, COMaTOCEHCOPHBIMU M MOTOPHBIMH 30HaMH KOpbI, TasamycoMm. [lo-
nydaeT apdepeHTHYI0 UMITYILCAIIUIO OT CTPYKTYP COMAaTOCEHCOPHOM CHCTe-
Mbl. B HeM ecTb HEHPOHBI, KOTOPBIE HEMOCPEACTBEHHO PEAarupyroT Ha UMe-
HEHUsI BHYTPEHHEN Cpelibl OpraHu3mMa. OT0 HEWPOHBI, BBINOJIHSIOUINE (PYHK-
LUU TJIFOKO-, TEPMO-, OCMO-, CTEPOUIOPELIETITOPOB.

O¢ddepenTHBIC BHIXOBI TUTIOTATAMYyCa aAPECyOTCs] K HU3IIUM BereTa-
TUBHBIM IIeHTpaM. CBSI3U ¢ TOPMOHAJILHON CUCTEMOM peryJisiiuu o0ecreyu-
BalOTCSI HEUPOCEKPETOPHBIMU HEHPOHAMH, BBIACIAIONIMMHU MPU aKTHUBALUU
COOTBETCTBYLIOIIMX CTPYKTYp THIOTajlaMyca pPWIM3UHT -(pakTopbl. Pumu-
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3UHT - (DAKTOPBI PETYIUPYIOT BbLACIEHUE TPOMHBIX U 3()(HEKTOPHBIX TOPMO-
HOB THHIO(U3a.
Dynxkyuu cunomanamyca:

1. [IporpamMmMHOe oOecrieueHue peryssiui BereTaTUBHBIX (QyHKITHIA.

2. [IporpaMMbl MHTErpallMd COMAaTHYECKUX U BEr€TaTUBHBIX KOMIIOHEH-
TOB aJalTUBHBIX PEAKLIUM.

3. [IporpamMmel peryisiiuu moka3areieid roMeocTasa.

9.3. JIumbuueckaa cucmema u H08AsA KOPA 6 PEZYIAUUU 6€2EMAM UG-
HbIX OyHKYUIL.

JIumOunyeckasi cucTeMa BKIIIOUAeT B ce€0sl CTPYKTYphl KOpBI ( THIIO-
KaMIl, MaparumnrnoKaMmIioBy HU3BUWIMHY, MOSCHYIO WM3BWIMHY, OOOHSATEIbHBIE
Oyropku, 0OOHATEIbHBIE JTYKOBUIIbI) U MOJKOPKOBbIE 00pa3oBaHus ( MUHIA-
JIMHBI, CENTANIbHBIE pa, MepeHee TaJaMmudeckoe aapo ). Cas3aHa MOIIHOU
CUCTEMOI CBSI3€M C TUNIOTAIAMYCOM, BUCOUYHBIMU U JIOOHBIMH JTOJISIMHU KOPBI.

Ha ypoBHe nuMOnyeckoil cUCTEMBbI 00pa3ylOTCsl U XpaHATCS TMOKUE,
WHANBUAYyAIbHBIE IPOrPAMMBI BET€TaTUBHBIX peakiuil. OHU aKTUBUPYIOTCS
MOCPEJICTBOM ACCOLMATUBHBIX 30H KOPBI, a TAKXKE YEPE3 COMATOCEHCOPHYIO
cucteMy. JIumOnyeckasi cuctema KOHTPOJIUPYET SMOLMOHAIBHOE MTOBEJICHUE,
y4acTBYET B Hay4YE€HUHU, MEXaHU3MaX MaMsITH, IMOLUAX, 00ecreunBaeT ajiek-
BaTHOE BUAOCHENU(PUYHOE, a ISl YEJIOBEKa - COLMAIIbHOE TOBEACHHE ( CHC-
TeMa IIEHHOCTEH ).

Pa3npaxkeHue CTpyKTyp JUMOMUECKOH CUCTEMBI OMYXOJbIO BBI3BIBAET
U3MEHEHUE 3MOIMOHAIBHOrO (hOHA, arpeCCUBHOCTb, MOBBILIEHHYIO BO30Y-
JUMOCTb, TPEBOTY, THIIEPCEKCYaIbHOCTb. Pa3pyleHne BBI3BIBAET 3MOLMO-
HaJbHYIO TYNOCTb, HApPYIIAETCs aJIEKBATHOCTh PEaKUMi Ha COLIMAIBHO 3Ha-
yuMble cTUMYJIbL. Kak pazapakeHue, Tak U pa3pylIeHUE CTPYKTYp JIUMOHUe-
CKOM CHCTEMBbI BBI3bIBA€T BO3ZHMKHOBEHUE HEaJEKBATHOTO moBeaeHus. Ha-
pYILIEHHEe MUHJAIUHBI PE3KO M3MEHSET COLMAIBHOE WA BHYTPUTPYNIIOBOE
noBezeHue. JKMBOTHbIE HE MOTYT JaTh MPAaBWIBHOW OLIEHKU MH(OpManuw,
HEOOXOIMMOM ISl KOJUIEKTUBHBIX peakiuid. C TpyJIoM CBSI3bIBAIOT €€ C cOo0-
CTBEHHBIM SMOIMOHAJIBHBIM HacTpoeM. OHU H30€raroT YJE€HOB TpPYIIIIbI,
BCTPEBOXKCHBI U HEYBEPEHBI B cebe.

Hosas xopa npu OCYIIECTBIEHUM MTOBEIEHYECKUX PEAKIMN yIIpaBIIsIeT
IPOCTPaHCTBEHHO-BPEMEHHBIMU B3aMMOOTHOUICHUSIMH OpraHU3Ma U OKpY-
Karomiei cpenpl. OTBeyaeT 3a GpopMaibHO-IOrHueckue cnocoonoctu. Odec-
NeYMBAeT IIeJICHANPABICHHbIE MOBEJCHUYECKHE aKThl, MOOYXKACHUE K KOTO-
PBIM M UX 3MOLMOHAJIBHYIO OKpacKy oOecreuMBaeT JIMMOUYECKas CUcTeMa.
Tem caMbIM TUMOWYECKasi CUCTEMA PETYIUPYET CUITY U HAMPABIEHHOCTH I10-
BeJleHYeCKUX peakiuii. OHa oOecrneynBaeT 3MOLUN BBICOKOTO YPOBHS: JIIO-
00Bb, HEHABUCTh, CONEPEKUBAHUE, CTHIJT U JIP.
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I'naBa 10. BBICIHASI HEPBHASA AEATEJBHOCTD. YC-
JIOBHBIE PEDJIEKCHI

Bpooicoennvie u npuobpemennvie popmvl nosedenus
Ycnosnvie pegpnexcol

Buicwasn nepenas oeamenvHocmy uenogexa
Onexmposuyepanoepagust.

Tunvl 6vicuieli Hep8HOU 0esmenrbHOCU

Co3snanue u noocosnanue.

Dasosvie cocmoanus. CoH..

NookrwnpE

10.1. Bposcoennsvie u npuoopemennvie popmvl noedeHus.

B npornecce 3BOMIOLIMN KUBOTHBIX HW3MEHSJICSA BKJIAX Pa3HBIX BUIOB
NOBEJICHUS B aJJaiTUBHBIE peakuuu. Eciu y ppi0 U NTUI] OCHOBOI MOBEAEHUS
ABJISIIOTCS TAKCUCHI, pe(IEKChl U MHCTUHKTBI, TO Y BBICHIMX MJIEKOMTAIOIINX
Y YEJIOBEKA UX BBITECHAET HAYUYEHUE U PACCYOYHASI IE€ATEIBHOCTD.

BpoxneHHsIMU popMaMK TOBEACHUYECKUX PEAKIUHN ABISIIOTCS: MAKCU-
cbl, Oe3ycosHble pehreKcyl, UHCHUHKINGL.

Taxcucvl npeanosiaraloT U30UpaTeNIbHbIE PEAKIUU MPUOJIMKEHUS K
MCTOYHHKY cBeTa ((POTOTAKCHUC), XMMHUYECKUX BEIIECTB ( XEMOTAKCHUC) U T.1.

bezycnosnvie pegnexcwvr - 3aKOHOMEPHBIE, TEHETHUECKH O0YCIIOBJIECH-
HbIE PEAKIIMM OpraHru3Ma Ha pa3JIpakKUTeld, IPOTEKAIOIIUE ¢ 00513aTeIbHBIM
y4acTHEM HEPBHOM CUCTEMBI.

Hucmunkmuol - cnoxkHasi Lenb O€3yCIOBHBIX pediekcoB, B KOTOpPOH
IPOLECC OCYIIECTBICHUs MpeAblaylieil pedaekropHoil peakuuu (HO He ee
pe3yJbTaT) SIBISIETCS pa3lipakuTeneM s nocieayromeil. IHCTUHKTB ume-
10T BCE MPU3HAKU 0€3yCIOBHBIX Pe(hIEKCOB.

Bpoxxnennsie (popmbl aJanTUBHBIX peaKIMi 00ECIeunBalOT CYyIIECT-
BOBAaHHWE OpraHMW3Ma B CTPOrO OIPEACIICHHBIX YCJIOBHSIX BHEIIHEW CpEpbl.
OTU peaklM TeHETUYECKH 3aKpEIJIEHHbIE, BUIOBbIE, TOCTOSHHbBIE, OCYIIE-
CTBJSIFOTCS ¢ yyactueM JoObix otaenoB LIHC, cBsizanbl ¢ onpeneneHHbIM
pa3ipaXUTENIEM.

[IpuoOperenHbIMU (hopMaMu OBENECHHUS SBIISIOTCS HAYYeHUue U paccy-
00UHasl 0esIMeNbHOCMYb.

[IpuoOpeTreHHbie (GOpMBbI MOBEAECHUYECKUX PEAKIUN MO3BOJSIOT ajar-
TUPOBATHCS MPAKTUUYECKH B JIIOOBIX YCIOBHUSX CyLIecTBOBaHMA. B oTnuume
OT BPOXKACHHBIX (DOPM MOBEACHUS OHM WHAUBUAYaJIbHbIC, BPEMEHHBIC, MPH-
OOpeTeHHbIE B MPOLIECCEe UHANBHUIYAIbHOM KU3HEAEATEIHBHOCTH.

Hayuenue - cOBOKYIHOCTh MPHUOOPETEHHBIX B pe3yibTaTe MHIUBUIY-
AJIBHOTO Pa3BUTHUS NOBEACHUYECKUX PEAKIIMM.
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Bunpr HayueHus:
e PeakTuBHOE 00YCIIOBIMBAHHE.
e OnepaHTHOE 00YCIOBIMBAHUE.
e Korunutusnbie (hOpMbl HAYUYECHHUS.
Peaxmusnoe obycnosenusanue u e2o 6uobi.

OcHOBO# ATHX (GOpPM TMOBEICHUS SIBISICTCS MACCHBHOE B3aMMOICHCT-
BHUE C BHELIHEW CPEeHOi.

Bunapl peakTHBHOTO 00YCIIOBIIMBAHUS:

a) ['abumypayus (IpUBBIKAHUE ).

CocTouT B TOM, YTO MPU HEOJHOKPATHOM WJIU IOCTOSHHOM JCHCTBUU pa3-
JIPKUATENIST OpraHW3M HAauyWHAET UTHOPHPOBATH CTUMYI. BeposiTHO, B 3TOM
MPOLIECCE YYACTBYET aJalTalus PEeleNnTOPOB U CHUKEHHSI OTBETa HA YPOBHE
PETUKYIISIpHON (hopMaIi CTBOJIA MO3Ta.

0) Cencubunuzayus (yBeIU4eHUE YyBCTBUTEIBHOCTH K CTUMYITY).
VY4acTBYIOT B 3TOM IpoIlecce HU3IIME CTPYKTYpbl Mo3ra. [Ipumepom cencu-
OWIIM3aIUu SIBISIETCS. HaIOeAaloIee KYXOKaHUe MYXH, WU pa3/ipa)aronui
3BYK Karleb.

B)  Hmnpunmumne (3amedariieBanue). B KiaccHuyeckoM BapuaHTE
(Konpan Jlopenir) npenmnonaraetcss GopMUpOBaHUE MPHUBI3AHHOCTH K MEp-
BOMY JBUTAIOMIEMYCSl 00BEKTY. VIMIIPUHTHHT KpaliHe Ba)XEH VISl YCTAHOBJIC-
HUS TICUXOJIOTHYECKOTO KOHTAKTa PeOCHKA C POAUTEISIMHU.

r)  AccoyuamusHnoe obycnosauganue (ycioBHbie peduekcsl mo MN.I1.
[TaBnoBy). OOecneunBalOT (HOPMUPOBAHUE CBSI3U MEXAY CHEIUDUUECKUM
CTUMYJIOM, BBI3BIBAIOIINM O€3yCIOBHOPE(PIEKTOPHYIO PEAKIUI0, U UHAU(-
bepeHTHBIM.

OtkpeiTei B 19011 BBIJIAIOIIMMCSL  PYCCKHM  (pH3HO0I0TOM
N.I1.I1aBnOBBIM NpU U3YYEHUU CIIOHOOTICIICHUS.

10.2. Ycnoensie pegpnexcet.

OTnuruust yCI0BHOTO U 0€3YCIOBHOTO pedieKCcoB:

YCl08HblE be3ycnognvle
pUOOpETEHHbBIE BPOKJICHHBIC
BPEMEHHbBIC MOCTOSTHHBIE
VHJIUBUAYaJIbHbIC BUJIOBbBIC
BbIpa0aThIBAIOTCS HA OCYUIECTBJISIFOTCSL  TOJIBKO
0001 pa3apaxuTenb npu JCUCTBUM aJIeKBaT-
HOTO pa3ApakuTes
3aMBIKAIOTCSI HA YPOBHE KOPBI 3aMBIKAIOTCSl HA YPOBHE

JT000T0 OT/IeIa HEPBHOU
CUCTEMBI
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Puc. 40. Sxcnepumenm U.11.11asnosa no ucciedosanuro ciroOHOOMOENUMENbHBIX YCIOBHbIX
pedhrexcos.

Knaccugpurxayus:

|- mo Ha3BaHUIO 0E3yCIIOBHOTO, Ha 0aze KoToporo obpaszyercs (yciaoB-
HBIM MUIIEBON, 00OPOHUTEIBHBIN, OPUEHTUPOBOYHBIN U T.1I.).

II- mo mecTy pacnonoxkeHus peuentopa (3pUTEIbHBIN, CIIyXOBOH,
KOXHBIH, C KUIIIEYHUKA U T.1.).

I11- mo Buay Bo31eiCTBUA (YCIOBHBIM CBETOBOM, 3BYKOBOM, TAKTUJIb-
HBII, TEMIIEPATYPHBINA H T.1I.).

V- skctepo-, uHTEpO-, MPONPUOPEIICTITUBHBIE.

V- HartypaibHble (BbIPaOATHIBAIOTCS HA €CTECTBEHHBIE MPU3HAKU Pa3-
JpaKUTENs) U UICKYCCTBEHHBIE.

VI- 1o BpeMeHH coueTaHusi YCIOBHOTO pa3ipa)kutesis u 0€3yCI0BHOTO
MOJKPETLICHUSI;

d) HaIHYHEIE

= == ==

COBNAJANNIHE KOPOTKOOTCTaBJIeHHbIE 0TCTaBJIeHHbIE
NoIKpellUleHHe NoJaeTcd depes 2-4 ¢ uepes 20-30 ¢

0) cIeIOERIE

— /3@ [ 1

KOPOTKOCIeT0BbIe No3JHHE CJIeJ0BbIe
noJKpellleHHe mogaeTcd 4epes 10-20 ¢ mozkpeluleHHe moJaeTcd depes 1-2 MHH

Puc. 41. Buowl ycnoeuvix pegexcos

77



IIpasuna evipabomku yciognozo pegnexca:

e BhIpabaThIBaeTCs Ha 0aze 6e3yCcIOBHOTO,

® HEOOXOAMMO HEOJHOKPATHOE coueTaHWe WHAUPGPEPEHTHOTO U
0€3yCIIOBHOTO pPa3ApaKUTEIIs,

o uHAU(DPEPEHTHBIN pa3ApaXKUTENb JODKEH MOSIBISITHCS HE TO3XKE
0€3yCI0BHOTO,

¢ (DyHKIMOHAJbHAS [IETIOCTHOCTH KOPBI,

® HaJIWYUE MOTUBAIIMU HA OCYIIECTBICHUE YCIOBHOTO peduiekca,

e cwia uHAU(PEPEHTHOTO pa3APAKUTENS TODKHA OBITH MEHBIIE
0€3yCI0BHOTO.

[Ipu coOmroaeHnu 3THUX NpaBuil BeIpa0daTHIBAETCS YCIOBHBIN pediekc,
U paHee HHAU(PPEPEHTHBIN pa3apaKUTENIb CTAHOBUTCS YCIOBHBIM.

B ocHoBe 0Opa3oBaHus yCJIOBHOTO peduiekca JeXUT POopMHUPOBAHUE U
3aKpeIJICHHEe BPEMEHHOH CBS3M MEXIYy KOPKOBBIMH IPEICTaBUTEIbCTBAMU
AByX u Ooisiee EHTPOB. BaxkHOe 3HaUEHUE B 3TOM MPOIIECCE UMEET MPUHIIUI
JOMUHAHTBHI.

Ecnu ycnoBHblii pediekc BpadaThiBaeTcsl Ha 6a3e 6€3yCIOBHOTO, TO OH
ABJIIETCSL YCJIOBHBIM peghiekcom nepsoco nopsoka. Ecinu mnoaxperieHuem
ABJIIETCS YCIOBHBIN pediiekc MepBOro mopsijaka, T0 BelpadaThIBaeTCs yCIIOB-
HBIN peduiekc émopoco nopsoka. Y cobak o0pa3yroTcs peQuieKChl mpembe2o
nopsioka, y IpuUMaTtoB — JI0 uemeepmozo. Y B3POCIOro 4eJoBeKa MOPsI0K
YCIIOBHOTO peduiekca UHAUBUIYaJIeH U MPAKTUUYECKU HE OTPAHUYEH.

[Tpocreiimas cxema Iyrd yCIOBHOTO CIIFOHOOTIEIUTEIHHOTO pediiek-
ca mpeanonaraeT oOpa3oBaHNE BPEMEHHOM CBSI3M MEXAY KOPKOBBIMU TPE-
CTaBUTEIIbCTBAMHU JIBYX PEQIICKTOPHBIX IyT: O€3YCIOBHOTO CIFOHOOTECITH-
TenpHOrO pediekca (BOZHUKAET MPU MOMaJaHUW MUIIU B IMOJOCTh pTa) U
OpPUEHTHPOBOYHOTO (MIPEAIoiaraeT IBUTATEIbHYIO PEaKIHI0 Ha TOSIBICHUE
HOBOTO CBETOBOro pasnupaxwurens). Ilocne oOpa3oBaHus BpEeMEHHOW CBA3U
CBETOBOM pa3/IpakUTEJb BBI3BIBAET HE TOJHKO OPUEHTHUPOBOUYHYIO PEAKIIUIO,
HO U CIIFOHOOT/IEJICHHUE.

Mexanuzm 0bpazoeanus 8pemMenHol Ca3U.:

»  Hetiponnvie mexanuzmwvi. COCTOST B TOM, YTO Ha TIEPBOM dTare oOpa3oBa-
HUSI BPEMEHHOW CBS3M MPOUCXOIUT MOBBIIIEHHE AKTUBHOCTH OOJBIINUX
rpynn HEMpOHOB (CTaAusl NECHHXPOHHU3AIMH), 3aT€M aKTUBHOCTH OO0JIb-
IIMHCTBA HEHPOHOB MPUXOJIUT K HOpME, Ha ()OHE MOBBIIICHHON aKTUBHO-
CTH JIOKaJIbHOW Tpynmsbl (T.e. nmpoucxoauT auddepenuuposka). [Ipeamno-
JlaraeTcsl HaTnuue MUPKYJIISIUN BO30YKICHNUS B HEMPOHHBIX METAX (KpaT-
KOBpPEMEHHAs MMaMSITh).
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* Cunanmuyeckue wmexanusmovl. Ilpn oOpa3oBaHWHM BPEMEHHON CBS3U
00JIbIIIOE 3HAYCHUE UMEET CJIEI0BAs ACTIOISPU3AIMS TOCTCHHANTHYECKON
MeMOpanbl. [Ipy HEOTHOKPATHOM MOBTOPEHUH CTUMYJISILIUN HU3MEHSETCS
KOH(opMarus 6EIKOB PEIENTOPOB NOCTCHHANITHYECKOW MEMOpaHBI.

@OYHKIMOHAIBHASI TEOPUSI — YBEIUYHMBAETCS KOJIMYECTBO IOPOTOBBIX

CUHAIICOB.

Mopdonoruueckast Teopusi — 00pa3yroTCcsi HOBbIE CUHAIICHI.

VYyactue ruanbHbIX KIETOK MPEAINOIaracT MUIMHU3ALNIO HEPBHBIX

BOJIOKOH U YBEJIMYEHHE CKOPOCTH MPOBECHUS BO3OYKICHHUS.

»  Buoxumuueckue ocHogbl 00pa3oBaHUs BpeMeHHOU cBs3u. [Ipu 3akperuie-
HUU ycioBHOTO peduiexca yBennunBaetTcsi cunte3 PHK. (Xugen nokazan
yBenuuenus PHK B cTpykTypax BecTHOYspHOro armapaTta Npu TpPeHU-
POBKE KpPBIC XOKIEHHUIO 110 MPOBOJIOKE. YHrap MoKa3ajg BO3MOXKHOCTb XH-
MUYECKON Mepefayd yCIOBHOIO peduiekca Mpu BBEACHUM HWHTAKTHBIM
KpbICaM BBITSKEK U3 MO3ra KpbIC, 00yYEHHBIX OOSIThCS TEMHOTBHI).

» [opmonsi. KacTpaiiusi BbI3BIBAET PE3KOE OCIA0JICHUE CUIIBI HEPBHBIX MPO-
1IECCOB U cuJIbl yCIOBHBIX pediiekcoB. AKTI yBennunBaeT cuily HEpBHBIX
MIPOIIECCOB, CIMOCOOCTBYET BBIPAOOTKE M 3aKPEIUICHUIO YCIOBHBIX ped-
JEKCOB. TUPOKCUH — perynmpyer MpOLECC TOPMOKEHHUS, NPHU YAAIECHUN
IIUTOBUIHOM KeJie3bl Ma/laeT CUJIa TOPMOXKEHUS U Onokupyercs audde-
peHuupoBKa. OKCUTOLMH — CHMXKAET JOJITOBPEMEHHYIO mamsaTb. AIl" —
yIIy4IIaeT MaMsTh.

Junamuueckuu cmepeomun.

JIMHAMUYECKUN CTEPEOTHUI MPEACTABISET COOOM 1eNb 3aKPEIJICHHBIX YCIOB-

HBIX pediekcoB. B 7Toil nienu ocymiecTBieHne Kaxaoro pedaekca ooierdyaet

MOCIEeNYIOMMUN. [[MHAMAYECKUI CTEPEOTUN OTIIMYAETCS OT MHCTUHKTUBHOM

NESATEIBbHOCTH TaK ke, KaK pa3jNyaroTcs YCIOBHbIE U 0€3yCclOoBHbIE pediek-

cbl. OH BpeMEHHbIN, UHANBUIYAIbHBIN, TpeOyeT BpeMEeHH Il 00pa3oBaHUs

Y 3aKPETUICHUs, TOPMO3UTCS, U T.1.

B nBurarenbHON JeATENBHOCTH CHOPTCMEHA CTEPEOTHIl MPOSBISAETCA,
HaIrpuMep, B MOCIEA0BATENBHOCTU (a3 CIOKHBIX TUMHACTUUYECKUX, TAKEIO-
aTJIIETUYECKUX U APYTUX CTAaHJAPTHO BHIMOJIHAEMBIX JIBMKCHHM.

[lepenenka crepeoTnia B HEKOTOPBIX CIIydasX HPEICTaBISAET IS
HEPBHOW CUCTEMBI TPYIHBIN nporiecc. YToObI BEIpaObOTATh HOBBIM CTEPEOTHII,
HE0OXOIMMO CHauaja yracuTh cTapblii. Ho XopoIo 3akperyieHHbIi cTepeo-
THUII TPYAHO NOJAETCS YTalleHUIO U MOKET MPOSBISATHCS BHOBb IPU BO3HUK-
HOBEHUU yCIIOBU, KOTOPBIM OH COOTBETCTBOBAJI.

Topmootcenue ycnoguvix pegexcos.
OO0ecnieurBaeT WMCUYEC3HOBEHUE YCIOBHBIX PEQIICKCOB, SIBISIONTUXCS
HEIeJIECOO0Pa3HBIMHU B HOBBIX yCIOBHUSX.
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bezycnosnoe mopmoowcenue:

- BHEITHEE TOPMOXKEHHUE (MMPOTEKAET IO THUITBI MMOCTOSIHHOTO W TacHY-
1IEr0 TOPMO3a),

- 3ampeqenbHOe TOPMOXKEHHE (pa3BUBAETCS MPHU OOJIBIION CUJEe YyC-

JIOBHOTO Pa3IpaKUTEIIA).

Ycnosnoe mopmoosicenue:

- yracanue ucue3HoBeHHe pediiekca npu OTCYTCTBUM MOJKPEIICHUS),

- muddepeHnrpoBKa (MPOTUBOMOJIOKHA MPOIIECCY TeHEepaTu3aluu ycC-
JIOBHOTO pediiekca.)

- YCJIOBHBIA TOPMO3 (BpEMEHHOE TOPMOXKEHHE pediiekca mpu mosiBie-
HUU TOPMO3HOTO Pa3IpaKUTeNs ),

- 3ana3apiBaHue (0OeCTieunBaET MPOSIBICHUE YCIOBHOM pEaKIUu C OT-
CTaBaHUEM I10 BPEMEHMU ).

OTnuaust Mexay 6€3yCIIOBHBIM M YCIIOBHBIM TOPMOKCHHUEM TaKHE XKe,
KaK U OTJIUYUS MEXK]y YCIOBHBIMU U O€3YCIIOBHBIMU pediiekcaMu. Y CIIOBHOE
TOPMOXXEHUE BPEMEHHOE, TpeOyeT BPEMEHH I BBIPAOOTKH, MHIANBUIYAb-
HOe U T.A. TopMOXKeHne — IPOIeCC aKTHBHBIH.

10.3. Bvicuasa nepenasn 0eamenbHOCHb 4el106eKa

llepsas u emopas cucnaibHble cucnembl

B3anMoOTHOIIEHNS OpraHu3Ma cO Cpeior OCYIIECTBISIOTCS HA OCHOBE
CUTHAJIOB, MOCTYNAIOIINX B HEPBHYIO CHUCTEMY B pPE3yJIbTaTe€ HEMOCPEACT-
BEHHOT'0 BO3JICMCTBUSA MPEIMETOB U SIBIICHUI BHEIIHETO MUPA HA PELENITOPHI.
Ortor tun curHanuzanuu WM. I1. [laBnoB Ha3Ban nmepBoi CUTHAJIBHOUM CUCTE-
MoH. B )KMBOTHOM MHp€ MepBasi CUTHaJIbHAS CUCTEeMa SIBJIETCS €UHCTBEH-
HBIM KaHajJoM WH(OpMalMK OopraHu3Ma O COCTOSIHUM cpenbl. Ilepsas cue-
HANbHASL CUCMeMA BbICUUX HCUBOMHBIX 00ECIIEUYMBAET JAOCTATOYHO COBEP-
IIEHHOE OTPaKE€HUE BHEITHETO MUPA U B CBSI3U C ITUM FOHKOE U TOYHOE TIPH-
criocobJieHne ux K cpene. CUrHalibl epBOM CUTHAJIBHOW CUCTEMBI SIBJISTFOTCS
KOHKPETHBIMHU U OTHOCSITCS K OTPE/ICICHHOMY MIPEIMETY.

OO6pazoBaHue yCIOBHBIX pedIeKCOB Yepe3 MEPBYI0 CUTHAIBHYIO CHC-
TEMY COCTABJISIET y BBICIIUX >KUBOTHBIX (PU3UOJIOTHYECKYIO OCHOBY MX DJIe-
MEHTApHOIO0 KOHKPETHOTO, WJIH MPEIMETHOTO, MbIlIJIeHUs. [lepBasi curuaiib-
Hasl CUCTeMa — OJIMHAKOBAs y YeJIOBeKa U )KMBOTHBIX. B yCIOBHIX OOBIYHOM
KU3HU Yy YeJOBEKa OHA H30JUPOBAHHO (PYHKIIMOHUPYET TOJIBKO B TEPBbHIE
HIECTh MECSIEB KU3HHU.

[Ipu BoCIIMUTaHMM YEJIOBEKA PA3BUBACTCS 6MOPAS CUCHANbHAS CUCHIe-
Ma, XapakTepHas TOJBKO IS YeJIOBEKA. DTO MEPEBOJAUT BHICIIYIO HEPBHYIO
NeATEeIbHOCTh YeJIoBeKa Ha 00Jiee BBICOKYIO CTYTICHb.
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Bropas curnanpHasg cucremMa — 3TO pedb, CIO0BO, BUIUMOE, CIIBIIIN-
MO€, MPOM3HOCUMOE MBICIEHHO. JTO BBICIIAS CUCTEMA CUTHAIM3ALUU OKPY-
xaroriero mupa. OHa COCTOUT B CJIOBECHOM 0003HAYEHUHU BCEX €r0 CHUTHAIOB
U B peueBOM oOlIeHnH. BTopas curHanpHas cucTeMa pa3BUIIACh y YEJIOBEKa
10| BJIUSHUEM COLIMAIIBHOM CPEABI B IpoLecce TpyAa. boiapuiyro poJib B 3TOM
CBhITPAJI KUHECTE3UYECKHUE PA3APAKEHUS MO3Ta, BOSHUKAIOIIUE B PE3YyJIbTATE
TPYAOBBIX IporeccoB. CI0BO Ui UeIOBEKa CIYKUT TaKUM ke (U3HOJIOTHU-
YECKHUM pa3IpakKUTeNIeM, KaK IIPEIMETHI U SIBJICHUSA OKPYKAOIIEr0 MUpA.

Taxum oOpa3om, BTopasi CUTHAJIbHAsI CUCTEMA SIBJISIETCSI BCEOOBEMIIIO-
IIeH, CIIOCOOHON 3aMEHUTb, A0CTParupoBaTh U 000OIIUTE BCE pa3apaKUTENIN
IEPBOM CUTHAJIBHOW CHUCTEMBL. J[pyroe HCKIIOUYHUTEIBHO Ba)KHOE 3HAYCHUE
BTOPON CUTHAJIBHON CHUCTEMBI 3aKJIFOYAeTCA B TOM, YTO OHA PE3KO YBEINYU-
BaeT 00beM MH(POPMALUU — 32 CUET HUCIOJIb30BaHUS HE TOJBKO MHIAUBHUAY-
aJIBHOTO, HO ¥ KOJUIEKTHBHOTO OIBITA BCErO YEJIOBEYECTBA.

[lepBasg u BTOpasi CUTHAJIbHBIE CHCTEMbl (DYHKIIMOHAIBHO B3aWMOCBSI-
3aHbl. CHUTHAJIBI TIEPBOM CUTHAJIIBHOW CHUCTEMBI, IIOCTYIIAIOIIUE U3 PA3IMYHBIX
4YacTel TeJla U OKPYXKAIOIIEW Cpelibl, HENPEPBIBHO B3aUMOAECHUCTBYIOT C CHUT-
HajlaMl BTOPOW CUTHAJIbHOW cucTeMbl. [Ipu 3TOM 00pa3yroTcsi yCIOBHBIC
pedaekcbl BTOPOTO M BBICIIUX TMOPSAKOB, (PYHKIMOHAIBHO CBA3BIBAIOLIUE
CUTHAJIbHBIE CUCTEMBI B €IMHOE LIEIIOE.

Bropas curnanbHas cucrteMa cOCTaBisieT (PU3MOJIOTMUYECKYI0 OCHOBY
abCTPaKTHOTO PEYEBOr0 MBIIUIEHUS, IPUCYIIETO TOJIBKO 4enoBeKy. Adde-
PEHTHBIE CUTHAJIBI, ITOCTYIAOIINE B HEHTPAJIBHYIO HEPBHYIO CUCTEMY OT pe-
YEeBBIX OPTaHOB, UEPE3 CIIYXOBOI U 3pUTENbHBIN aHAIU3aTOPbI, POPMUPYIOT Y
YeJloBeKa CIIOKHBbIE pediiekchl, 00yCIOBIMBAIOIINE 3BYKOBYIO M IMUCHMEH-
HYIO peyYb.

Jlokanu3zauus (GyHKUHUA BTOPOM CUTHAJIBHON CHCTEMBI B KOPE TOJIOB-
HOI'O MO3Ta BBISICHEHA €IIe HE MOJHOCThI0. B ee ocylecTBIeHnn y4acTBYIOT
CTPYKTYpBI IPAaBOTO M JIEBOTO NOJNyIapui. JlJoMUHUpPYOas pojb IPU 3TOM
y OosbIIMHCTBA JrOJeH (MpaBlied) MPUHAIJICKUT JIEBOMY MOJYIIAPHIO.
CpaBHUTENBHO OOUIMPHBIE €r0 YYACTKH OCYIIECTBIIAIOT CIIOXKHBIE (PYHKIIUH,
CBSI3aHHBIE C IOHUMAHHUEM CMBICJIA CJIOB, KOOPIUHALIUEN PEYEABUTATEIBLHOTO
anmapara Ipy uX POU3HECEHUH U JPYTUMU IIPOLIECCAMH.

Onepanmnoe obycrogiusanue.

SBnsieTcs 6onee BrIcOKOU (hopmoii HayueHus. Bo3Hukaer B pe3ylnbra-
T€ aKTUBHOTO B3aMMOJICMCTBUSI OpraHu3Ma C BHEIIHEH CPENION, B MPOIECCE
KOTOPOTO TIPOMCXOJIUT 3aKPETUICHUE JKeNAaTeIbHBIX ICUCTBUIM U OTKAa3 OT He-
KeIaTelbHBIX.
Bubl oniepanTHOTO 00YCIIOBIIMBAHS:
Hayuenue memooom npob u owuobox.
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B ocHOBE JI€KUT 3JIEMEHT CIIy4aiiHOTO MOJTyYEHHUs KEITaeMOT0 Pe3yib-
TaTa.
Hayuenue memooom gpopmuposanus peaxyutl

[Ipenmonaraer cucreMaTnyeckoe MPUMEHEHHUE MeToja Mpod U OIIu-
00K B mpo1iecce 00ydeHus CII0)KHOMY TOBEJICHUIO0, MpeAnoarawoimemMy Gop-
MHUPOBAHUE OMPEACIICHHOW MOCIEA0BATEIHHOCTH 11€JIeCO00Pa3HBIX dJIEeMEH-
TOB noBeJieHus. HerenecoobpasHbie 371eMEHTHI IpH 3TOM oTpuiatotcs. O0s-
3aTeJbHBIM DJIEMEHTOM SBJISICTCS TOJKperuieHue. l[logkperieHue MOKeT
OBITH TMOJIOKUTETHHBIM (TTOOIIPSIET TIOBEJICHUE) U OTPHUIIATEIBHBIM (HaKasa-
HUE WU OTCYTCTBHE MOJKPEIUICHHS OTPULIAET TIOBEICHHUE).
Hayuenue nymem nabarooenus
- noopasicarnue ( BOCIIpOU3BeICHUE TTOBEICHUs 0€3 TOHUMAaHHMS €TI0 CYTH )
- guxapHoe Haydenue. llomHOE MpUHATHE U YCBOEHHE (POPMBI MOBEICHUS
npyroro uenoBeka. [laccuBHoe 0€3 KpUTHUECKON OLIEHKH U 00pabOTKU HH-
dopmaruu. Jlyumie ycBamBaroTcs (OpMBI MOBEICHHUS PEATbHOTO YEIOBEKa,
KOTOPBIH SIBIIsIETCA 00pa3oM Il 00y4aeMoro.

Koenumuenvie gpopmvl _nayuenus.

KorunutuBHOE HaydeHHE - MO3HaBaTelbHOE HaydeHue. (OCHOBAaHHO
HAa aKTUBHOM OLICHKE CUTYallMH C MCIOJIb30BAaHUEM IPOLUIOrO ONbITA, aHAll-
JIM32 UMEIOIIMXCS BO3MOKHOCTEH.

@OpMbI KOTHUTUBHOT'O HAYYEHUS;
Jlamenmmnoe nayuenue.

B Mo3r uenoBeka nocTosHHO noctymnaer udopmanus. B pezynprate eé
ycBOeHHUs1 (opMHpYyeTcs KOTHUTHBHAas (IO3HaBaTellbHAasl) KapTa JeiCTBU-
TenbHOCTH. C €€ MOMOIIBIO onpeensieTcsa Hauboee aJeKBaTHas IOBEACHYE-
CKasl peaKIys pU U3MEHEHUU IPUBBIYHBIX 00CTOSITENIbCTB.

Obyuenue Cl10AHCHLIM NCUXOMOMOPHBIM HABLIKAM.

OOyueHue CIOXKHBIM JBUTATEIbHBIM aKTaM MPOUCXOAUT B TPU OCHOB-
HBIX CTaJUH:

- KOTHUTUBHAs cTaaus (popMupoBaHHEe KOTHUTHUBHOW cTtpateruu). Ha
ATOM CTaJiMM BCE€ BHUMAHHUE COCPEIOTOUYEHO HA MPABUIBLHOW TEXHUKE BBITOJI-
HEHUS OTJIEJBHBIX 3JIEMEHTOB JIBH)KCHHM.

- accouuarvBHas craaus. Ha 3ToM cragmy NMpOUCXOAUT MHTETrpanus
HaBBIKOB. OT/AENbHBIE ABMKEHUS OOBEAUHSIOTCS B ONPEICIIEHHYIO MOCIIEN0-
BaTEJIbHOCTb.

- aBTOHOMHAsl CTaaus. B 3Ty cTajuio NBHKEHUS BBINOJHSAIOTCS aBTO-
Matnyeckd. TexHnyeckast 4acTh OTCTYIIAE€T HA BTOPOW IUIAH M BHUMAHUE CO-
CPEIOTOYEHO Ha YyBCTBAX U OIIYIICHUSX.

Obyuenue nymem uHcauma (03apenus).
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B mpornecce nHayueHus myteM mHcalta nH(OpmaIus, pazopocaHHas B
Pa3HBIX KOTHUTUBHBIX KapTax oObeAUHSAETCS B cucTeMy. JleiicTBUIO, KOTOpOE
BO3HHKAET B MPOLIECCE MHCANWTA MPEIIIECTBYET MOMEHT “NIOTPYKEHUS B CE-
Os”.

Hayuenue nymem paccyowcoenuil.

SIBnsiercsa BoIciied ¢opmoil HayueHus. Mcmonb3yercs MO3roM B TOM
cilydae, €CJIM HET pelieHus! MPOBEPEeHHBIM criocoboMm, “cxoay”’. Hanpumep, s
or03/1aJl Ha 3Kk3aMeH. YUTto 51 Oyny nenath?

DTansl pacCyKIACHUSA:

- paccMaTpUBAOTCA UMEIOIINECS TaHHbIE U MEXIYy HUMU YCTaHABJIU-
BAIOTCS CBSI3H,

- CTposiTCs paboure TUIOTE3bl, KOTOPHIE MPOBEPSIIOTCS “ B yme”, a 3a-
TEM M Ha NpakTuke. “ YTo nponsonaet ecnu.....?”", “A ecnu 1 ....... 7

Pe3ynbTaTel paccy:XKAeHUN 3allOMHHAIOTCS W UCIOJB3YIOTCS I pe-
LIEHUS] aHAJIOTUYHBIX 3a]1a4.

B paccyxaeHusax y4yacTBYIOT JBa IIpoliecca:

- abCTparupoBaHKEe - HaXOAAT OOLIUE YEPTHl U CXOJCTBA MEXIY Mpe-
ME€TaMH U sIBJIEHUAMH ( (HOPMUPOBAHKE MTOHATHUH ),

- 000011IeHE - IO ITOHATHUS ITOABOIITCI U 0000I[ar0TCA HOBBIE SBJIE-
HUS Y IPEIMETHI.

Paccyodounas oeasmenvrnocme.
JIBa BakKHEHIIMX Mpolecca MBIIUICHUS: (OpMUpPOBAHHUE MOHSATUN U pellie-
HUE TIPOOJIEM.
1)  ®@opmuposanue nowsmuii. DopMupyercss CHOCOOHOCTh pa3IUYaTh
MPEMETHI U SIBJICHUS, HAXOIUTh OOIIUE YEPThI MKy HUMH.

yceoeHue nousmuu - CyObEKT YUYUTCS y3HaBaTh OOIIME MPU3HAKU
00€EKTOB.

npocmoule NOHAMUs- ONpPENeNsseTcs OJAHO oOlee CBOMCTBO ( TEIUIbIN,
CBET).

CNI0JCHblEe NOHAMUs - 00JaAAI0T HECKOJIBKUMH CBOMCTBaMH ( JIHOOOBB,
Opyx0a, y4eHbIl U T.1.)
2)  Pewenue npobnem.

Onupaetcs Ha HHOOPMAIUIO TOJTOBPEMEHHOM MaMSTH U MOHSATUHHBIHN
amnmnapar.

® K3y4YEHHE YCIIOBUU 3a1a4H,

e Cco3/aHue OOIIEero MmiaHa (CTpaTerus peueHus ),

® TAKTHUKa pelIeHUs (KOHKPETHBIE METO/IbI),

® [IpOBEpKa PEUICHUS ITyTEM COMOCTABJIEHUS C UCXOJIHBIMU JAHHBIMU,

€CJIM HET, TO BO3BpAT K IEPBOMY MYHKTY.
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Omanwi paseumusl npoyeccos MouliUJl€eHUAE OHMOcEHE3Ee

1-  ceHCOpHBIM (CTAaHOBJIEHHE OPraHOB YYBCTB WU JBUTATEJIbHBIX CHCTEM)
JI0 2 JeT,
2-  cTaaus KOHKPETHBIX orepaiuil (pa3BUBarOTCs MOHATHUS U 3bIK). ClioBa

BCE OOJIBIIIE CBSI3BIBAIOTCS C KOHKPETHBIMU NpeameTamu. [lepBuyHO Mblie-
HHE ATOLEHTPUYHO. MUp, JaHHBIA B MOMX OILIYIICHUSX U MOUX JCHCTBUSX.
KonkperHoe wmplnieHue. B nmanmpHeiieM mpeaMeTsl MPUOOpETaroT caMo-
CTOSATEIILHOCTD.

3- ctaaus (GopMalbHBIX OIepanuii (OCHOBAa MBINUICHUS - THIOTE3bl U
YMO3aKJIFOUEHHUsI, TOSIBISICTCS CTOCOOHOCTD MPEABUACTh COOBITHS 3a CUET a0-
CTPaKTHBIX Omepainuid, GOpMHUPYIOTCS MPECTABICHUS OTBJICUYCHHBIX COOBI-
TUW U BEJIMYMH, Harp. Beenennas, Muuiap, TpPUJIIHOH).

10.4. dnexkmpornueganozpagus.

O0I" oTHOCHUTCS K DJIEKTPOPUZUOJOTMUECKUM METOAaM OIEHKHU Jes-
TEIbHOCTH BO30YIUMBIX TKaHei. DD peructpanusi akTHBHOCTH Mo3ra Oblia
BHEpBBIE NpeanpuHara beprepom B 1924 r. B nHacTtosimiee Bpems peanbHO
BO3MO>KHOM CTaJI0 MOCTPOCHHUE KAPT JIEKTPUUECKOM AKTUBHOCTH MO3ra. Tem
He MeHee meron Ol sBisieTcss H0CTaTo4HO TpyObiM. C €ro MmoMouIbIo
MO’KHO /1aBaTh JIMIIb OOLIYI0 XapaKTEpPUCTUKY YPOBHS aKTMBHOCTH U JIMILb
HE3HAYUTEIbHO XapaKTEpU30BaTh ICUXUYECKYIO ACSITENBbHOCTH ( 3MOLMO-
HaJIbHOE BO30YX/I€HUE, TPEBOTY).

Pummwor D3I (puc. 42):

- 6eta-put™ ( wactora 13-26 111 ). AMIUIMTYAa HU3KAsl, CHUYKAETCS TIO
Mepe aKkTUBAIMM Mo3ra. Bo3HHKaeT nmpu CEHCOPHOM CTUMYJISILIMU, YMCTBEH-
HOI aesTenbHOCTU. JlJI HEro XxapakTepHa JI€CUHXPOHU3AIMS, KOT/1a OrPOM-
HOE KOJIMYECTBO HEUPOHOB I'€HEPHUPYIOT HECMHXPOHHO MOTEHIMANBI JIEUCT-
Bua. CyMMalus UX aKTUBHOCTH HAXOJUT OTPAa’KEHUE B BHICOKOYACTOTHOM U
HU3KOAMIUTUTYTHOM PUTME.

- anp(a-put™m ( yactora 8-12 ru ). AMmautyna Oosbie. Bo3Hukaet
MIPU CHMXKEHUM CEHCOPHOM CTUMYJISIUMU WM PETUCTPUPYETCS MPHU 3aBKBITHIX
rinaszax. J{jus Hero xapakTepHa CHHXpOHHU3alus, KOTrJa OoJblliee KOJIMYECTBO
HEHPOHOB pa3pspKAETCs CUHXPOHHO. B pe3ynpTaTe yBeIMUMBAETCS aMIUIUTY-
Jla CYMMAapHOTI'O CUTHAJIa, HO CHMYKAETCS €r0 4acToTa.

- Teta-put™ ( "yactora 4-7 ri). AMIUIMTYya Bo3pactaer. Peructpupy-
€TCs Ha MEPBBIX CTAIUAX CHA, IPU CEHCOPHOM JENPHUBAIIMU B CHEHHAIBHON
KaMmepe, mpH riyookoi menutanuu. CHUHXpOHHU3aIUsl CTPYKTYp MO3ra IMpo-
JOJIKAETCSI.
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- nenwTa- put™ ( wacrora 0,5 -3 rir ). Amumryaa Hanbosbmas. Ha-
OJIF0TaeTCsl TP TUIyOOKOM CHE W TIPH HEKOTOPBIX MATOJOTUYECKHX COCTOSI-
HUSIX.
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Puc. 42. Buowr D21 -axkmuenocmu

10.5. Tunwt evicuieit HepeHOIL OessmeibHOCHU

Ha ocHoBaHMM M3y4YeHUS YCIOBHBIX PE(ICKCOB U COMOCTABICHUS UX C
IruHAMUKOM BHemHero noseaeHus M. I1. [1aBinoB BeIaeIHI 4ETHIPE OCHOBHBIX
THIIAa HEPBHOM CHUCTEMBI, COBITJIAIOIINE ¢ KiIacCu(UKaIied TeMIIEpaMEHTOB,
MpeUIOKeHHOM Oojiee 2 Thicsad JieT Hazajn [umnmokparoM. B ocuosy knaccu-
¢uxayuu MOT0KEHO TP HYHKIIMOHATBHBIX MMOKA3aTeNsl CBOMCTBA MPOIIECCOB
BO30YXKJICHUSI U TOPMOKEHUS: CUIA, YPABHOBECULEHHOCb W NOOBUHNCHOCHb
(tabm. 1).

CunvHublil HeypasHoBeuleH bl (0e3y0epacanHblii) mun XapakTepusyer-
Csl CUJILHBIMHM HEPBHBIMH IPOIIECCAMU C PE3KO BBIPAXCHHBIM MpeobiagaHt-
eM Bo30yxkeHus. [IpecTaBuTe M 3TOro TUIa OYeHb aKTUBHBI. B HUX OBICTPO
BBIPA0ATHIBAIOTCS TIOJIOKUTEIIBHBIE W MEJJICHHEE TOPMO3HBIC YCIIOBHBIC
pednekcel. [Tocnenane SBISIOTCS HEJOCTATOYHO CTOUKUMU. Y TPEICTaBUTE-
Jed CUNbHO20 YPABHOBEULEHHO20 NOOBUNHCHO2O U CUIbHO2O YPABHOBEULEHHO20
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UHepmMHO20 Munos OBICTPO BHIPAOATHIBAIOTCS M CTAOMIM3UPYIOTCS MOJIOXKH-
TeJIbHBIE U TOPMO3HBIE YCIOBHBIE PE(IICKCHI.

Paznuune Mexay STUMH TUIIaMUd OOHApyXHBAETCS MpPU HU3MEHEHUU
CUTHAJIBHOTO 3HAYEHHMSI MOJIOKUTEIBHBIX U TOPMO3HBIX Pa3apakKUTeNeH, KO-
J1a TIOJIO)KUTENIbHBIE MEPECTAIOT MOAKPEIUIATHCS, & TOPMO3HBIE MOJIKPEILIs-
I0TCsL 0€3yCIIOBHBIMH HJIM XOPOIIO BHIPAOOTAaHHBIMHU YCIOBHBIMU pediekca-
mu. [IpeacTaBuTeny CUIBHOTO YPABHOBEIIEHHOTO MOABUKHOTO TUIIA OBICTPO
PUCTIOCA0INBAIOTCS K U3MEHUBILIEMYCSI 3HAYEHUIO Pa3pakuTeed U BbIpa-
0aThIBAIOT COOTBETCTBEHHO H3MEHUBIIMMCS YCIOBUSM HOBBIE YCIIOBHBIE
pednekcsl. [ npeacTaBUTENe CHIBHOIO YPaBHOBEIIEHHOTO WHEPTHOTO
THUIIA TIEPECTPOMKa SIBISIETCS 00Jiee CIONKHBIM MTPOLIECCOM M OCYIIECTBISETCS

MCIJICHHEC.
Tabauya 1
Cxema uemvipex munos nepgnot cucmemol (no U. 11. Ilasnosy)

. XapakTepuCTUKa MO M0KA3aTENsIM CBOMCTB HEPBHOU cucTeMbI | COOTBETCTBUE TEM-
Tun HepBHOM cucre-
IepaMeHTaM
MBI 0 CHJIE 10 YPaBHOBEUIEHHOCTH |10 MTO/IBUKHOCTH
1o ['unmokpary
. HeypaBHOBEIICHHBIN.
CunpHbIN HEYpaBHO-
. . [Ipeobananue Bo30y-
BELICHHBIH (0e3y- CunbHbIi — Xonepuk
. KJIECHUS HaJl TOPMOXKe-
TIEP>KHBIN )
HUEM
CuipHBIN ypaBHO-
BEILICHHBIN I10JIBHX- » YpaBHOBEIIEHHBIN IToaBuxKHBIM CaHrBUHUK
HBIN
CuipHBIN ypaBHO-
BEILICHHBIN UHEPT- » » WNuepTHBII diermMaTuk
HBII
HeypaBHOBENIEHHBIN.
. . IIpeobnananue Topmo-
CnaOprit CnaObrii P P — Menaaxonuk
YKEHUS HaJl BO30YKIe-
HUEM

Cnabwiii mun xapakTepusyeTcs JITKOM TOPMO3UMOCTBIO TaKe MPH ca-
MBIX HE3HAYUTEIbHBIX BHEIIHUX BIUAHUAX. [IpencraBurenen 3Toro tuma ot-
JMYaeT 3aMeJUIeHHas BbIpa0OTKa M HEYCTOMYHMBOCTH MOJIOKUTEIbHBIX YC-
T0BHBIX pediiekcoB. TopMosHbie pedekchl BIpadaThIBAIOTCA Y HUX OBICTPO
U XapaKTepU3ylTCs CTaOMIbHOCTHIO. JKUBOTHBIE CO c1a0bIM THUIIOM HEPBHOU
CUCTEMBI JJa)kKe MPU MHOTOJIETHEM NPEObIBAHUU B JIAOOPATOPUH MPOSBISIOT
MaCCUBHO-00OPOHUTENIbHYIO PEAKIIHIO.

Knaccudukanus THIOB BbICHIEH HEpBHOM nearenbHOCTH y aeteit (H.
N. KpacHoropckuii, A. I'. IBaHOB-CMOJIEHCKHUIA) YKIIaJIbIBAETCS B CXEMY Ye-
ThIPEX TUIIOB HEPBHOW cucTeMbl, onucaHHbix WM. II. IlaBnoBeiM. Kpurepun
OLICHKU THUIIOJIOTHYECKUX OCOOEHHOCTEH B 3THUX KJIaCCU(PUKALUAX HE BBIXO-
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JST 32 PaMKU CUJIbl, YPABHOBEIIEHHOCTH U MOJBHKHOCTU HEPBHBIX IPOLIEC-
coB. [Ipru3Haku OTHOTO U3 YETHIPEX THUIIOB HEPBHOM CHCTEMBI HAOJIIOIAIOTCS
y OONBIIMHCTBA B3POCIBIX JIOAEH, 00CIEIyEeMbIX IO METOANKE JIBUTATEIIh-
HBIX YCJIOBHBIX pe(IEKCOB Ha PEUEBOE MOAKPETIICHUE.

OpHako B pe3KO BBIPAKEHHOM BHJIE 3TU YETBIPE TUINA BCTPEUAKOTCS
OTHOCHUTENBHO PEAKO. DONBIIMHCTBO JIFOAEH OTHOCUTCS K NMPOMEKYTOUYHBIM
(opMaM, YKCIIO BapUaHTOB KOTOPBIX BechbMa BeauKO. CyIllecTBEHHOE 3Haue-
HYE IIPU 3TOM IPHUHAJIEKUT BOCIIUTAHHUIO.

10.6. Co3nanue u noocoznanue.

ITponecc popMupoBaHus CO3HAHUS CBSI3aH C OTIEIEHHUEM cBoero “S”
oT apyrux mojei. CoOCTBEHHBIX 3HaHUM OT uyxux. @opMUpoBaHUE CO3HA-
HUS HEPA3PBIBHO CBSI3aHO C MBILIJIEHUEM U PACCYOYHOMN ESITEIbHOCTHIO.

Cosnamenvroe delicmeue - 3TO MPOLIECC CAMOCTOSITENILHOTO U IIeJIeHa-
MPaBJIECHHOIO aHalnM3a MH(OpPMALUK, MPUHATHA PEIICHUS U I1IeJICHANPBIICH-
HOIl OTBETHOW peaklHH. ITO MOXKET ObITh MPUOJIMKEHUE, n3deranue u 0es3-
JICUCTBHE.

CyOcTpaToM CO3HATEIBHON EATEIBHOCTH SIBJISIETCS KOpa OOJBIINUX
nonymapuii Mo3ra. Hecnienuduueckass akTUBUpYIOLIAsi CUCTEMA PETUKYIISIP-
HOW (hopManuy NOJIEPKUBAET YPOBEHb OOJIPCTBOBAHMSI U CO3HAHMUSL.

CyTb CO3HATENBHON NEATEIBHOCTU COCTOUT B CPABHEHHH UMEFOLIUXCS
B MaMATH MHJWBHUIYMA 3aKPEIJIEHHBIX CBEJACHUHN € MOCTyNAOLIEH U3BHE UH-
dopmanueit. Muaue - kputuyeckod oneHkod. Co3HaTeNbHA pacCcyOvHas
NEeATEIbHOCTb.

Coznanue - GUIbTp AJ1s MOCTYMAIIIeH HHPOPMAIIUU.

lloocosnamenvroe Oeticmsue TPEANOTAracT aBTOMAaTUYECKUE OTBETHI
Ha MOCTYMAIOIINE Pa3ApaXUTENN. ITO U 0€3yCI0BHOPEPICKTOPHBIE pEAKIIUU
U JIEUCTBUS, KOTOPBIE OCYIIECTBIISIIOTCS CTEPEOTUITHO, IO paHee BbIpaOOTaH-
HOI U 3aKperuieHHOHN cxeMe ( peduiekcusi ) 6e3 aKTUBHOTO MOMCKA PEIIEHUS.
[Toaco3HaTenbHOE BOCHPUATUE HEKPUTUYHO, MPU 3TOM MO3I MOKET MPUHHU-
MaTh OTPOMHOE KOJIMYECTBO MH(POPMALIMH U € OOJIBIION CKOPOCTBIO.

lloocosnanue - 0a3a 3aKpEIUICHHBIX CBEJIEHUN W CTpaTerwil JIroOoro
XapakTepa. 3akpervieHbl B IMPOLECCE 3BOJIIOLMM BUAA, MOMYJALHMOHHON M
VMHAMBHUIYaJIbHOM amanTaiuu. SBistoTCsl OMOJIOTUYECKH M COLUAIbHO Iielie-
co00pa3HBIMHU.

CyOcTpaToM IMOJCO3HATENIBHOM AesTenbHOCTH sBisieTcs Bes [IHC, B
ToM uucie u kopa. [logco3Hanue HeceT B cebe OrpoMHBIN 3amac uH(popma-
LIHH.

Bce peakiuu opranusmMa npoTeKkaroT o TPEM CTaHAAPTHBIM CXeMaM:
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1 - Curnan He HeceT CYyIIECTBEHHOH A opranuzMa uHpopmanuu. B stom
Cillyyae BO3HUKAaeT MEepBUYHBIA M BTOpUYHBIM oTBeTHl LIHC, He peanusyro-
mecst 3G pexTopHON peakIuei.
2 - Cursan 3HauuM, HO XOpoIIo u3BecTeH. Peakius hopmupyercs mo THILY
IIOZICO3HATENIBHOTO OTBETA C MPUBJICYEHUEM 3AKPEIJIEHHOM ITOBEICHYECKON
0a3bl.
3 - CurHan 3HauuM, HO HET CTaHAAPTHOIO pelIeHusA0 B 3ToM ciydae uuer
€r0 aKTHBHBIM CO3HATEIBHBIN MOUCK M IPOMCXOAUTH CO3HATEJIBHOE JEHCT-
Bue. IIpu 3akperieHnn 3To peakuuu AeUCTBUE MOXKET MEPEXOJUTh Ha ypO-
BEHbB I10ICO3HATEIBHOTO.

HaBbIk IepexoauT Ha NOJCO3HATENIBHBIN YPOBEHb IOCJIE MHOIOKpAT-
HOW MPOBEPKH IIyTEM OCO3HAHHBIX JIEHCTBHI C UCIIOJb30BAaHUEM BCEX PECYP-
COB CO3HAaHMS. JTO MPOLIECC BECBMA JIUTEIBHBIN U CIOXKHBIM. C pa3BUTHEM
HayK O YEJIOBEKE NOSBWJIOCH 3HAYUTEIBHOE KOJUYECTBO ICUXOJOTHUYECKUX
TEXHUK, WHCTPYMEHTAJIbHBIX M XMMHUYECKHX TE€XHOJOTHMU, O3BOJISIIOIINX B
HEro BTOPIaThCsl, YTO SIBJSIETCS BECbMa OINMACHBIM ( HaBsi3aHHBbIE (DOPMBI I10-
BEICHUS).

10.7. ®azoevie cocmoanusn coznanun. Com.

3nopoBasi HEpBHasl cucTeMa B 0OJPOM COCTOSTHUM XapaKTepU3YeTCs
HOPMAaJILHBIM B3auMOJICHCTBUEM (0ajJaHCOM) MEXAY MpoleccaMu BO30YKe-
HUSL U TOPMOXEHUs, Oyarogaps yeMy oOecleuynBaeTcs MPaBUILHOE COOTHO-
[IEHUE BEJIMYMHBI OTBETHBIX PEAKIMM CO 3HAUYCHHEM U (PU3HMOJIOTHYECKOM
cuiIo pasnpaxurtenieil. Ho B HEKOTOpPBIX Cilydasix, KOorja opraHu3M OKa3bIBa-
€TCSl B TPYJIHBIX YCIOBUSX (HampuMep, MpU NEPEeyTOMIICHHH, 3a00JICBaHUH,
pelIeHU OTBETCTBEHHBIX WJM OCOOEHHO TPYAHBIX 3ajaad), OajllaHC MEXIy
BO30YXJIEHHEM U TOPMOXXEHUEM HapyIIAeTCs U B HEPBHOW CHCTEME BO3HMU-
KatoT (a3zoBbie cocTossHUS. [Ipu3HaKaMu pa3BUTHUSI STUX COCTOSIHUM SIBIISFOT-
Csl HEYCTOMYMBOCTh CTPYKTYPhl U HApyIIEHHE 3aKOHA CUJIbI B YCIOBHOped-
JIEKTOPHBIX PEAKITUSX.

3axkon cunvl 3aKI0YAETCS B TOM, YTO PEAKIUUA OpraHU3Ma Ha pasjpa-
KUTENU CpeHEN BEJIMUMHBI OKA3bIBAIOTCS OOJIBIIE, YEM Ha clladble pa3pa-
KUTEJH, a PEeaKIMu Ha CUJIbHBIE OoJibllle, YeM Ha cpennue. Hampumep, Ha
caObIii CBETOBOM pa3pakUTENb PEaKius SIBISETCS HaUMEHbINCH, Ha Cpell-
HUW — HECKOJIbKO OOJIBINCH, M Ha CHIIBHBIM — caMoi Oousbioi. Hapymienue
3aKOHA CHJIBI B YCIOBHOPE(IICKTOPHBIX PEAKIUIX MPOTEKAET MO THUITY Mapa-
6uo3za H. E. Beenenckoro u mposiBisieTcss B BOSHUKHOBEHUH (DA30BBIX CO-
CTOSIHU M.

llepsas ¢aza — ypasnumenvuas. OHa XapaKTepu3yercs TEM, UTO
CUJIbHBIE, CPEJIHUE U CJa0ble pa3IpaKUTEIU BBI3BIBAIOT PEAKIIMU OJUHAKO-
BOM BEJIMYUHBI.
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Bmopas ¢aza — napadoxcanvuas: cnabpie yCIOBHBIC CHTHAJBI IO BE-
JUYUHE PEAKIMU MPEBOCXOIAT CUIIbHBIE.

Tpemvsa ¢paza — yrempanapadoxcanivhas: TPy OTCYTCTBUH YCIOBHBIX
peakiuil Ha TOJIOKHUTEIbHBIE CUTHANBI Pa3BUBACTCS MOJOKUTEIbHBIN 3(-
(eKT Ha TOPMO3HBIE Pa3IPAKUTEIH.

Yemeepmas ¢paza — mopmosnas. OHa XapaKTEpU3YETCs MOJIHBIM
TOPMOKEHUEM YCIOBHOPE(PIEKTOPHBIX pEaKLUM.

CpaBHUTENIBHO HENABHO ONMCAHA HapKomuueckas ¢aza, XapakTepu-
3YIOLIAsiCs PABHOMEPHBIM YMEHBUIEHHUEM BEJIMYHMHBI YCIOBHOPE(PIECKTOPHBIX
OTBETOB Ha CJIa0ble U CUJIbHBIE PA3APAKUTEIH JI0 MOJTHOIO UX BBINAJACHHUS.

Yerkas 1ocieoBaTeIbHOCTh B PA3BUTHU (PAa30BbIX COCTOSIHMM MHOT/AA
MOJKET HapyllaThCsl BCIEICTBUE BBINAJAECHUS TOW win apyroi ¢assl. [lpu ne-
pexoae OT NapabUOTHYECKOTO COCTOSHUS K HOPMAJIbHOMY (ha3bl CIEAYIOT B
00paTHOM TMOPSIIKE.

Con sBuseTca creuu(pUUecKuM COCTOSSHUEM HWHTPOBEPTUPOBAHHOM
MICUXUYECKON JEeATENbHOCTH, KOTJa 3HAYMTEIBHO YMEHBILIAETCA CBSA3b C
BHEIIHUM MUPOM. PU3HONOTHYECKN XapAKTEPU3YETC CHUKEHUEM BO30Y M-
MOCTH, MBIIIEYHOTO TOHYCA, TAKUX (PU3UOJOTHUECKUX (PYHKIMN KaK 4acTOTa
COKpAIlleHU cepAla, IbIXaHusl U TEMIIEpaTyphl Tela.

CoH - Takasg ke NoTpeOHOCTb, KaKk M 0oApcTBOBaHME. J[BE CTOPOHBI
’KU3HHU, HAITPABJICHHBIE HA ONTUMHU3ALMIO )KU3HEHHOTO PEXKHUMA.

Bunpl cHa : nmepuoauyYecKuid CyTOYHBIA, CE30HHBIM, TUITHOTUYECKUU,
HAapKOTUYECKUI U MaTOJIOTUYECKUN.

Ilepnonnuecku CyTOYHBIN COH. [IMHUTCS y B3pOCIOro Y4eI0BEKA OKOJIO &
yacoB. B neTcTBe mpoomKUTENbHOCTh CHA OO0Jble, B CTAPYECKOM BO3pacTe
CHMXaeTcs ( Ha caMOM JIeJie YBEJIMYMBAETCS 32 CUET NEPUOJOB APEMOTHOIO
COCTOSIHMSI U THEBHOTO cHa ). Ilepmoanueckuili CyTO4YHbIA COH KpalHE He-
o0xonuM. Jlumenue cHa cobaku BBIHOCAT Juuib okosio 10 cytok. Kponnku
emie MeHble. JKUBOTHbIE MOruOaroT. ['MCTONOTMYECKH CTPYKTYphl MO3ra
CUJIBHO M3MEHEHbI, HAOJMI0JAeTCs JECTPYKTHBHbIE H3MEHEHHS HEHPOHOB.
[1pITKY IMIIEHUEM CHA YEJIOBEK PEKO BbIACPKUBAET OOJIbIIE HEICIIH.

dDas3vl cHa:
1. da3za paccmabnenusi. Ilpeobnamaer CUHXPOHU3UPOBAHHBIA aibda -
puTM. ['1a3a 3aKpBITHI, YETTOBEK pacciabiseTcs.
2. da3a MosBICHUS U YCWJICHHS T€aT-BOJIHOW aKTUBHOCTH. CHHXPOHM3A-

uusa HapactaeT. J[peMOTHOe COCTOSIHME, TOHYC MBI MOHWKEH. TUIUYHBI
noiaycoHHble MeuTanus. Jnurca 1-9 mun. Ha 3Tol cTagum poxxmarorcs MH-
TYUTHBHBIC WCH, MpUxoauT perieHue npoodiem. Cocrtasnser 12% BpeMeHu
CHA.

3. @daza COHHBIX BEPETEH. XapaKTEPU3YETCs BCILNIECKAMU BBICOKOYACTOT-
HOM akTUBHOCTHU. [[nutcs 30-45 muH, coctaBisis 38% BpeMeHU CHA.
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4, [lepexonnas ¢aza. XapakTepHbl JeNbTa-BOJHBI U XapakTepHble K-
koMmrIuiekchl. Jlnmures 14% ot obiiero BpeMeHu CHa.

S. ['myOokuil nenbra-coH. BripaxeHa nenbTa-akTUBHOCTh. [[UTENBHOCTD
30 muH wm 12% o611elt mpo10HKUTEIFHOCTH CHA.
6. I'myOokuit nenbra con cmensiercs B/l cHOM, napaloKCaTbHBIM WU

OBICTpBIM CHOM. J[J1s1 3TOM CcTaguu CHAa XapaKTepHO JECHHXPOHU3AIMSI PUTMA
D30I u nosiBneHue 0eTTa-aKTUBHOCTU, PAa3UTENIbHbIE U3MEHEHHUS BEreTaTHB-
HbIX nokaszatenei. [IpogomkurenbHOCTh cocTaBisgeT 23% BpemeHu cHa. Ou-
JoreHeTuyecku 3ta (aza cHa HoBasi. CocTaBisieT y kpoiaukoB 3%, kpbic 20%,
koiek - 30% o011ero BpeMeHH CHa.

I'maga 11. ®U3NOJIOTI'USA CEHCOPHBIX CUCTEM

1. Peyenmopul u ux xnaccuguxayus

2. I[lepeoaua cencopHotl uHogppmayuu

3. 3pumenvuasn cucmema

4. Cnyxoeas cencopnas cucmema

5. Taxmunvuas, 6onre6as u BUCYEPATbHASL CEHCOPHBLE CUCTEMbL
6. Xemopeyenmopul — 060HsAHUE, BK)C

11.1. Peyenmoput u ux knraccugpukayus

Peyenmopwvr nipenctaBisaioT coO0M KOHEUYHBIE CHEIUATM3UPOBAHHBIC
oOpa3oBaHusl, MIpeAHA3HAYCHHBIC ISl TpaHCHOPMAIIMKM SHEPTUH Pa3TUYHBIX
BUJIOB pa3ApakuTeIeH B ceu(UIECKyI0 aKTUBHOCTh HEPBHOM CHCTEMBI.

PenentopHbie KIETKM OTIIMYAIOTCSA OT OCTaJbHBIX IO KpalHEW mMepe B
JIBYX OTHOIICHHSX. BO—TIIE€pBBIX, SHEPTUS PA3APAKUTENS CIYKUT I HUX
JUIIb CTUMYJIOM K 3aIlyCKy IPOLIECCOB, COBEPIIAEMBIX 3a CYET MOTEHIMAIb-
HOI 3HEpPruM, KOTopas HaKoIJIeHa BCJIEICTBHE OOMEHHBIX peakluuid B caMOi
KJIeTKe. Bo—BTOpBIX, penenTopHas KieTka 001aaeT Ha BBIXOJE AJIEKTpUye-
CKOM 2Heprueu, o0s3aTeIbLHO MepeaBaeMoO IPYyruM KJeTKam, KOTOphIE ca-
MU HE CIIOCOOHBI BOCIIPUHUMATH SHEPTHIO JAHHOTO BHEIITHETO BO3JIEHCTBHUS.

IToporn BoCHpHATHS BBICOKOCHEUUAIUZUPOBAHHBIMUA pELIENTOPaMHU
aJICKBaTHBIX CTUMYJIOB UPE3BbIYAHO HU3KU. J[71s1 BO30YyKaeHus dhoToperer-
TOpa JIOCTATOYHO OJIHOTO KBAaHTa CBETa, OOOHSTEIBHBIC PELENTOPbl HUHPOP-
MUPYIOT OPTaHU3M O TMOSBJICHUH B aTMOC(Epe eTUHUYHBIX MOJICKYJT TaXy4ux
BEIIIECTB, BOJIOCKOBBIE PEIENTOPHI JAOMPUHTA CIIOCOOHBI OOHAPYKUTH JBU-
YKEHHE IIPUMEPHO TAKOE K€ MaJioe, Kak ITuaMeTp aroMa BOAOpOaa.

[To xapakrtepy B3aUMOIEUCTBUSA PA3APAKUTEIIEH BCIHO COBOKYITHOCTH
PELENnTOPOB MOAPA3ACISIIOT HA IKCMEpoyenmopsl, BOCIPUHUMAIOIINE pa3-
NpaXEHUsI BHEIIHUX areHTOB, U UHMEPOYenmopsl, CATHAIU3UPYIOLINE O pa3-
TPAXUTEIISIX BHYTPEHHEN cpenbl. K MepBbIM OTHOCST Takue BBICOKOCTIEHIHA-
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JM3UPOBAHHbBIE 00pa30BaHMs, KaK PELENTOPhl OPraHOB CiIyXa, 3peHusi, 000-
HSIHUSI, BKyCa, OCSI3aHMS; KO BTOPBIM — PELENTOPbl BHYTPEHHUX OPIaHOB.

HawnOoiiee nousATHas U y100Has kraccuguxkayus peyenmopos UCXOIUT
Y3 Pa3INYHOM MOJAJIBHOCTHA BOCIPUHUMAEMBIX UMH pasapaxurencil. B co-
OTBETCTBUU C 3TUM pPa3HOOOpAa3UEM BCE PEIENTOPHl KUBBIX OPraHU3MOB
MOHO Pa30UTh HA HECKOJIBKO TPYIIII.

Mexanopeyenmopul

Tepmopeyenmopuoi

Xemopeyenmopul

Domopeyenmopwl
dnexmpopeyenmopwl

. Bonesvie (HoyuyenmusHnvie) perienTOPHI

BamHeHmee CBOMCTBO PELENTOPOB — U3OUpamenbHas 4yecmeumeib-
Hocmb K aleKBaTHBIM pa3apakUTENsIM. BhIpak€HHOCTh 3TOr0 CBOMCTBA Y
T€X WJIM WHBIX PELENTOPHBIX aNapaToB 00yCIOBJIEHA B 3HAUUTEIBHON Mepe
UX CTPYKTYPHBIMU OCOOCHHOCTAMH. Ha OCHOBaHMHM 3TOro BCE€ pELENnTOpPbI
MOTYT OBITh pa3/iesieHbl JABE TPYNIbl: NEPBUUHBIE (IEPBUYHOUYBCTBYIOIIKE)
Y BTOPUYHBIE (BTOPUYHOYYBCTBYIOLIUE) .

K nepsuunvim OTHOCAT Takue peLENTOpPHBIE ammapartbl, Y KOTOPBIX
BOCHPHATHE JNEHCTBUS aJ€KBATHOIO CTHMYJIA OCYIIECTBIIAETCS HEIOCPEICT-
BEHHO NepUPEpPUYECKUM OTPOCTKOM CEHCOPHOTO HEMpPOHA, KOTOPBINA, TAKUM
0o0pa3oM, NEPBUYHO BCTPEUAETCA C Pa3IpaKUTEIIEM.

K emopuunviv penenropam OTHOCST TaKHE PELENTOPBI, Y KOTOPBIX
MEXAY OKOHYaHHUSIMH CEHCOPHOTO HEWPOHA M TOYKOW NPHIIOKEHHS CTUMYJIa
pacrojaraercsi JOMOJIHUTEIbHAs CHeUUaIN3UpOBaHHas (peLenTupyronas)
KJIETKa HEHEPBHOI'O MPOMUCXOXkAeHHs. Bo30yxkaeHue, BO3HUKAIOIIEE B pe-
LENTUPYIOLIEH KIETKE, NEPEAACTCS YEepe3 CUHAIC HAa CEHCOPHBIA HEWPOH.
CrnenoBaTenbHO, CEHCOPHBIA HEUPOH BO30YXZAeTCsl YK€ HE MEePBUYHO
BHEIIIHUM CTUMYJIOM, a OTIOCPEI0BAaHHO (BTOPUYHO) OJiaro1aps BO3AeHCTBUIO
pPEUENTUPYIOIIUX KIETOK.

VY MO3BOHOYHBIX KMBOTHBIX MEPBUYHBIE PELENTOPHI MPEICTABIICHbI
TKAHEBBIMH PELENTOPAMU U MPONPHUOLIEITOPAMH, & TaKKe TepMOpeLenTopa-
MU U OOOHSTENbHBIMU KJIeTKaMU. K BTOPUUHBIM pelienTopaM cielyeT OTHe-
CTH pELENTOPHBIE AJIEMEHThl OpraHOB OOKOBOW JMHMM (MEXaHO— U JJIEK-
TPOPELENTOPHI), BOJOCKOBBIE KJIIETKM BHYTPEHHEIO yXa, PELENTOPHBIE KIIET-
KU BKYCOBBIX JIYKOBUI] 1 (POTOPELENTOPHI I1a3a TO3BOHOYHBIX.
IIpeobpasosanue cucnanos  peyenmopax

[IpakTHuecku Bce CEHCOpPHBIE MPUOOPHI MEXKIY pasApaKuTesieM U pe-
LHENTUPYIOIUM CyOCTpaToM HUMEIOT GcnomozamenvHvle cmpykmypsl. Bce
OHM CYUIECTBEHHO HM3MEHSIOT XapaKTEPUCTUKU PA3APAKAIOIIUX BO3JAEHCT-
BUM, 00€CTIeUNBAIOT Jy4llIee BOCIPUATUE CTUMYJIOB U TO3TOMY UTPAIOT BaXK-

ok owdE
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HYIO POJIb B AE€ATEIBHOCTH CEHCOPHBIX CUCTEM.

BcnomoratenbHble CTPYKTYpbl MOTYT OBITh OYEHB CIIOKHBIMH, Kak,
HaIpUMEp, YXO WM TJ1a3, Wiu 00s1ee NPOCThIMA — TaKTUJIbHBIE PELENTOPHI B
KOXKe€.

DTansl pelenTopHOro akTa B IEPBUYHBIX U BTOPUYHBIX PELIENTOPAX.

IlepBbIii 3Tan - yepe3 BCIOMOTaTEIbHbIE CTPYKTYPbI BHEIITHUM CTUMYJI
JOXOJMUT JI0 PELENTUPYIOIIEro cyOcTpara, ONMpenessionero MOAalbHOCTh
peLenTopa, u B3auMOJEHCTBYET C HUM.

B kauecTBe 6mopoco smana peuenTOPHOrO akTa B PELENTOpE pac-
CMaTpUBAIOT M3MEHEHHE MEMOpaHHOM MpoHHUIlaeMOocTH. 3MeHeHue MeM-
OpaHHOTO MOTEHIIMANIA PELENTOPHON KJIETKH, BOZHUKAIOIIEE MO BO3JEHCT-
BUEM pa3JipakuTelis, Ha3bIBaeTcs peyenmopHouim nomenyuanrom (PII).

DIIeKTpOTOHHYECKOe pacnpocTtpaneHue PII depe3 aeHapuThl U Teno
KJIETKU K aKCOHY SIBIIIETCSI MpembuM 9manom peuenTopHOro aKkTa.

[Tocnennuii, uemeepmoiu, 3man Ha PEUENTOPHOM YPOBHE COCTOUT B
IIEPEKOIMPOBAHUM TNIEPENAHHOTO DJIEKTPUYECKOTO OTBETA PELENTOPA B UM-
MyJbCHBIN paspsn, wiu nomenyuan oevicmeus (I111), B apdepenTHOM HEpB-
HOM BOJIOKHE, KOTOPBIM HECET B ce0e HHPOPMALUIO ISl OCTAIBHBIX OTAEIIOB
HEPBHOW CHCTEMBI.

B 3aBucuMocTH OT CIOCOOHOCTH M3MEHATH CBOIO aKTUBHOCTH B XOJI€
JEUCTBUS IIUTELHOTO pa3ipakeHUs BCE PELENTOPbl MOTYT ObITh pa3ere-
HBl Ha JIB€ TPYIIIbI: OBICTPO alanTUpyroIIuecs, win (pa3zHbie, 1 MEAJICHHO
aganTupyromuecs, Win Tounyeckue. CylecTByeT TakKe U IPOMEKYTOYHBIN
TUI PELENTOPOB — (Pa3HO—TOHUYECKHE.

11.2. Ilepedaua cencopHoii uHoGpMauu

Belmie ObUTO MOKA3aHO, 4TO B PELENTOpPax MPOMCXOAUT IPeodpa3oBa-
HUE€ CUTHAJIOB B HEPBHBIE MMITYJIbChl, KOTOPBHIE MO COOTBETCTBYIOIIMM CEH-
copHbIM HepBaM Hamnpasisitores B LIHC. /Ins Hee xapakTtepHa nepenava ceH-
COpHOM MH(OpMaLUU Yyepe3 psii UEHTPOB, B KAXKJAOM U3 KOTOPBIX CYLIECTBY-
10T yCJIOBUA ISl IepepadOTKUA CUTHAJIOB M UX UHTErpaluu ¢ ApyruMH THUIA-
MU HH(pOpMaLUU.

LlenTpanpHble MyTH OBIBAIOT HECKOJBKUX BUAOB. OIHH OIICHUBAIOT
IJIaBHBIM 00pa3oM (u3MYecKhe mapaMeTpbl CTUMYJIa U NMPEUMYLIECTBEHHO
NEPENAOT CUTHAJIBI OT PELENnTOpPOB OAHOro Thmna. 1103ToMy MX Ha3bIBarOT
cneyuguyeckumy CEHCOPHBIMHU NyTsAMHU. Jlpyrue BCIIEACTBHE AUBEPreHLIUU
UX BOJIOKOH M KOHBEPIeHIIMHM C JPYTUMH BXOJaMHU CTaHOBSTCA Bce Oosee
MYJBTUMOIATIbHBIMU, UIH Hecneyuguueckumu. Hecnenuduueckue cTpykTy-
pBI MO3ra UMEIOT 0c000€ 3HaUYEHUE AJI MOAJAEpKaHUs OOLIEro YpOBHS BO3-
OyAMMOCTH MO3rOBBIX ammapaTtoB. TpeTbu — accoyuamugnvie TanamMOKOp-
TUKAJIbHBIE IYTU C UX MPOEKIMENH B COOTBETCTBYIOLIUE 001aCTH KOPBI OOJIb-
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[IMX MOJYIIApUN — CBSI3aHBI C OLIEHKOW OMOJIOTMYECKOW 3HAYMMOCTH CTH-
MyJioB. [IokasaHO, 4TO C JEATENBHOCTBIO TAJIAMOKOPTUKAJIBHBIX ACCOLMA-
THUBHBIX CUCTEM CBsI3aHa MEXCEHCOPHAsl MHTErPaLUsl.

Koouposanue xauecmea. O4eBUIHO, YTO Pa3IMYEHUE NECHUCTBYIOLINX
Ha OpraHu3M BHEUIHUX CHJI MO MX (PU3MUECKON U XUMHUYECKON MPUPOJIE Mpo-
HCXOJIUT YK€ MPHU MEPBOM BCTPEYE C HUMH COOTBETCTBYIOIIUX PELIEITOPOB.
OTO pa3IuyeHHE JOCTUTAETCs M30MPATENbHON 4yBCTBUTEIBHOCTBIO PEIET-
TOPOB K ONPEIEICHHON aJ€KBaTHOU UIsl HUX MOJAJIbHOCTH Pa3IpakKUTels U
UCKJIIOYUTEIbHO HU3KUMU MOPOraMH BO30YyKIEHUSI.

CeHCOpHBI MPOBOASAIIMKA IIyTh COCTOUT W3 psla MOJAIbHO—
CHelU(PUIECKUX HEHPOHOB, COEUHEHHBIX CHHANCaMU. Takoil mpUHLUI Op-
raHU3alWX TOJTYYUJl Ha3BaHUE MeUeHOU JIUHUY, WIA MONU4ecKol op2aHu3a-
yuy. DTOT IPUHIUN 3aKII0YAETCA B MPOCTPAHCTBEHHO YIOPSAOYEHHOM pac-
MOJIOKEHUU HEHMPOHOB Ha Pa3IMYHBIX YPOBHSAX CEHCOPHBIX CUCTEM COOTBET-
CTBEHHO XapaKTEPUCTUKAM MX PELIENTUBHBIX MOJIEH.

llonsamue peyenmusHoe noie UMEET BAKHOE 3HAUYECHUE B CEHCOPHOMU
¢uznonorun. C Mop(poa0ornyeckoi TOUKU 3pEHUs, PEUENTUBHOE M0JI€ — 3TO
TOT YYacCTOK PELENTOPHON MOBEPXHOCTH (HAmpHMep, KOXKHU, CeTYaTKU IJa3a
U T. 1I.), C KOTOPBIM JIaHHAsl HEPBHAsA CTPYKTypa (BOJIOKHO, .HEHpPOH 1—ro0,
2—To0, ..., "—TO0 MOopsiiKa) CBsI3aHa AHATOMUYECKH, T. €. KECTKa.

JUIsi HEpaBHOMEPHO CIIEAYIOLIUX HMITYJIbCOB CHTHAJIbHBIMM ITPU3HA-
KaMH MOTYT CIIy’KHTh YHCJIO UMITYJIbCOB B «I1a4YKE» WIIN ITPOIOJKATEIBHOCTD
[a4yeK, a TAKKEe MHTEPBAJIbl MEXAY HUMH U NEPUOJUYHOCTD UX CIEIOBaHUS.
Bo3MoxxHOCTH Takoro KoAUpOoBaHMs O€3rpaHUYHBI, TaK KaK BEPOSITHBI CaMble
pa3HoOOpa3Hble BapHallUd C TadyKaMH HMITYJIbCOB. lIpocTpaHcTBEHHO—
BPEMEHHBIE paclpesiesieHUs] SJIEKTPUYECKON aKTUBHOCTU HEPBHBIX BOJIOKOH
IIPUHATO HAa3bIBaTh NAMMEPHAMU.

Pa3HooOpa3Hble KauecTBa CTUMYJIOB, COIJIACHO 3TOM TEOPHUH, OTOOpa-
KAIOTCS XapaKTEPHBIMU «y30paMu» marrepHoB. HeilpoHbl crnocoOHbI pac-
M pPOBBIBaTh ITH CUTHAJIBI U B 3aBUCUMOCTH OT MX CTPYKTYpbl (hopmupo-
BaTh OUIYUIEHUS, KOTOPHIE COOTBETCTBYIOT Pa3ApPAXKUTENSAM, KOAUPYEMBIM
onpeaeIeHHbIMU MaTTEPHAMHU.

Koouposanue unmencugnocmu. KonndecTBeHHbIN aHAIU3 pa3Apaxku-
TEJIEe BHEIUHEr0 MHpPAa HAYMHAETCS CO CPaBHUTEIBHOU OLIEHKU WX WHTEH-
CUBHOCTU — 00Jiee CHIIBHOE pa3ipa)K€HHE BbI3bIBAECT 00JIEe CUIBHOE OIIY-
menue. Tak kak yactora ad(hepeHTHON MMITYJIbCALlUK 3aBUCUT OT aMIUIUTY-
Ibl PELIENITOPHOIO MOTEHIMANIA, & OHA, B CBOIO OYEPEb, MPONOPLIMOHAIBHA
WHTEHCUBHOCTU Pa3IpaXUTENs], TO KOAUPOBAHHE WHTEHCUBHOCTU CTHUMYJa
OCYUIECTBJISIETCS MOCPEICTBOM H3MEHEHHS] YacTOThl CJEAOBAHHS HEPBHBIX
UMITYJIbCOB OT PELENTOPOB B MO3TOBBIE LEHTPHI. YBEIUYEHNE MHTEHCUBHO-
CTH pa3lIpaXuUTesis 0TOOpa)kaeTcs B MOBBILIEHUU YACTOThl UMIYJIbCHOW aK-
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THUBHOCTH.

11.3. 3pumenvnas cucmema

VY Bcex MO3BOHOYHBIX IJ1a3 MIOCTPOEH MO KaMepHOMY Tuily. CeTomnpe-
JOMJISTFOIITMI  amnmapatr 0Opa30BaH POTOBHIIEH W JIMH30M — XPYCTAIUKOM.
JIHO TnazHoro OoKaia BBICTMJIAET CeTYaTKa, MPOCTPAHCTBO MEXKAY HEll u
XPYCTAJIIMKOM 3all0JIHEHO CTEKJIOBHIHBIM TEJIOM — MPO3pPAaYHbIM, ONITUYECKU
OJIHOPOJHBIM TEJIEM.

Coxkparenue uinm pacciabieHue BOJOKOH PECHUYHOTO Tella MPUBOIUT
K pacclabJICHUIO WU HATSHKEHUIO pecHUuH020 nosicka (IMHHOBBIX CBSI30K),
OTBETCTBEHHBIX 32 W3MEHEHHE KPUBHU3HBI XpycTaluka. Pamyxka, KoTtopas
ONpEeNeIIsIeT BET I1a3a, Pacloiarasich HEIMOCPEACTBEHHO MEpPEN XPyCTalu-
KOM, UTpaer poib auadparmel. OTBEpCcTHE B LEHTPE PAAYKKH Ha3bIBACTCS
3pauxom. 3padok crocoOCTBYET YETKOCTH M300paK€HUs MPEIMETOB Ha CET-
YyaTKe, MPOITYCKasl TOJbKO LEHTPAIbHBIE JYyYU U YCTPAHSS TaK Ha3bIBAEMYIO
chepuueckyro abeppayuro. CyThb €€ 3aKII04aeTcs B TOM, YTO JIy4H, MONaB-
e Ha nepudepruyeckre 4acTH XPYCTaIHMKa, MPEIOMIISIOTCS CUJIbHEE LIEH-
TPaJIbHBIX JIy4€il, U1 €CJIM UX HE YCTPaHITh, HA CETYATKE MOTYT IMOJIYy4aThCs
KpPYTH CBETOPACCESHUS.

Cemuamka npencTaBisieT co0Oil CBETOUYBCTBUTENIBHBIN CIOH U CO-
CTOUT U3 PELENITOPOB (MaIOUEK U KOJIOOUEK) U HECKOJIBKUX TUIIOB HEMPOHOB.
HapyxHble cerMeHTbl pelenTopoB OOpalieHbl K MUTMEHTHOMY SIUTENHIO,
TaK YTO CBET IIEPBOHAYAJIBHO IIPOXOJIUT YEPE3 JBA CJIOSI HEPBHBIX KIETOK U
BHYTPEHHHME CETMEHTBI PELENTOPOB, MPEXKAEC YEM JOCTUTHET 3PUTEIBHOTO
nurmeHTa. HepBHbIE KIETKH, FpaHUYAIlE CO CTEKJIOBUIHBIM TEJIOM, Ha3bl-
BAlOTCS TAHTJIMO3HBIMU KJIETKaMH, UX aKCOHBI 110 MOBEPXHOCTH CETYATKH Ha-
MPaBISAIOTCA K cienomy namuy (NATHY Mapuotra), rae OHU COOMparoTCs
BMECTE, IPOXOJAT Yepe3 CKIEpy U 00pa3yIoT 3pumenshblii Heps.

Domopeyenmopwvi. DOTOPEIENTOPHI MO3BOHOUHBIX MOPAXKAIOT OOIIUM
CXOJICTBOM CBO€H CTPYKTYpHOH, LIMTOXUMHUYECKON M (DYHKIIMOHATBHON Op-
raHu3allid y NPeJCTaBUTENEed BCEX KJIACCOB, HauyWMHAas OT KPYIVIOPOTHIX U
KoHyYas npuMmaramu. CylIeCcTBYET JIBa TUIA PELENTOPOB: NHATOUKU U KOAOOU-
KU.

B o0oux Tumax Hapy»KHbIE CETMEHTBHI MPEACTABISIIOT cOO00M MoAM(U-
[IUPOBAaHHBIE PECHUYKH, ITO3TOMY (POTOpELEenTOPhl MO3BOHOYHBIX OTHOCST K
mapHoMy tuny. OHHM coziepikaT CTONKM MeMOpaHHBIX JUCKOB, oOpa3ye-
MBIX CKJIQJKaMU IUIa3MaTHYECKON MEMOpaHbl U COAEPIKALIUX MOJIEKYJIbI CBe-
TOUYBCTBUTENILHOTO MUTrMeHTa. [IMrMeHT nmanodyexk Ha3bIBA€TCS POOONCUHOM,
a B KOJIOOYKaxX COJAEPKUTCS POACTBEHHBIM €My MUTMEHT — HOJIONICUH, YyB-
CTBUTEJIBHBIN K KPACHOMY, 3€JIEHOMY U CUHEMY CBETY.

HapyxHbli1 CEIrMEHT CBsI3aH C BHYTPEHHUM COCAMHUTEIBHOU HOXKKOU
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— yuauel, KOTOpasi COXPaHSAETCS OT PECHUYKU. BO BHYTpEeHHEM CETrMEHTE
HMMEETCSl CKOIUICHUE PaJNalibHO OPUEHTUPOBAHHBIX U TJIOTHO YIMAKOBAHHBIX
MutoxoHApun. [Ipu ocBeleHnn ceT4aTKu MUTOXOHJIPUU HA0YXaroT U, BEPO-
STHO, TIPH 3TOM B HUX TIOBBIIIAETCS aKTHBHOCTH OKUCIIUTEIBHBIX (PEPMEHTOB.
PacnonoxkeHHoe  MNpPOKCMMallbHEE BHYTPEHHETO  CErMEHTa  SIACPHO—
[UATOIJIA3MATUYECKOE TEJIO KIIETKU MEPEXOJUT B CHHANTUYECKYIO HOXKY, B
KOTOPYIO BpacTarOT OKOHYAHMS BTOPBIX HEHPOHOB CETYATKH — OUIOJIAPOB U
TOPU30HTATBHBIX KJIETOK.

B 60—x rr. XIX B. Hemerkuii ructosior M. IllynwsTiie pa3aenun ¢oTo-
pelLenTophl MO3BOHOYHBIX HA JIBa TUIA: MAJOYKU U KOJIOOUKU. [lanouxamu OH
Ha3Baj JIJIMHHBIC TOHKHUE KIJIETKH, MMEIOIIUE MWIMHAPUYECKUN HapyKHbBIN
CEerMEHT M PaBHBIN eMy I10 TUaMeTpy BHyTpeHHuM. Konbouxku obradarom 60-
Jiee KOPOTKUM U TOJICTBIM, CYXKAIOIIMMCSl K BEPIIMHE BHYTPEHHUM CErMEH-
ToM. HapyXHbIii CETMEHT KOJIOOYEK IO AUAMETPy MEHBIIE BHYTPEHHETO U
00BIYHO MMEET KOHMYECKyI0 Gopmy. [lamouku 0coOOEHHO MHOTOUYMCIICHHBI B
CeTYaTKaX HOYHBIX KUBOTHBIX, KOJOOYKH — Yy JHEBHBIX. IJTO MPUBEIIO
[ynpTiIe K 3aKIIOYEHUIO, YTO MAJIOYKA OOECIIEUUBAIOT 3PEHUE MPU HU3KOM
YPOBHE OCBEIIEHHOCTHU, TOT/Ia KaK KOJIOOUKH 00€CTICUMBAIOT (homonuueckoe
3peHue U paboTaroT npu Oojee sspKkoM ocBenieHuu. [lamoukoBoe 3peHue He-
IIBETHOE, TaK KaK BCE MaJOYKH COJACPKAT OJIUH 3PUTEIbHBIA MUTMEHT — PO-
JOTICUH, W, CJIEAOBATEJIbHO, Pa3Iu4yusi B JJIMHE BOJHBI BOCIPHHUMAIOTCS
TOJIBKO KaK Pa3JIM4usi B MUHTCHCUBHOCTH.

Jlnesnoe, unmu xonbouxosoe, sperue obdianaer 00aee HU3KOM aOCOIIOT-
HOMW 4yBCTBHTEIBHOCTBIO (IPKOCTH (hoHa cBbiure 10 Ki/M%), 4eM IanoukoBoe,
B CHJIy TOTO, YTO KOJOOYKHM IO CBOEH MPHUPOJE MEHEE UyBCTBUTEIHHBI H,
KpOME TOTO, K OJTHOM TaHTJIMO3HOM KJIETKE UX CXOJMUTCS MEHBIIE, YeM Majo-
yek. O1HaKO YMEHbIIIEHUE KOHBEPTECHIIMU MTPUBOIUT K MOBBIIIIEHUIO OCTPOTHI
3penusi. KonboukoBoe 3peHne MOKeT ObITh [IBETHBIM MPU HATUYUU HECKOJIb-
KUX THUIIOB KOJOOYEK C Pa3HbIMU 3PUTEIbHBIMH MUTMEHTaMH, IMOIJIOIAl0-
IIMMHU B Pa3JIMYHBIX 00JIACTSIX CHEKTpA.

Hepgnuvie cemu cemuamxu u munsi cuHonmudeckux konmaxkmos. Cer-
YaTKa MO3BOHOYHBIX COCTOMUT M3 TPEX OTUETIMBO Pa3ACIISIFOLIUXCS KIIETOY-
HBIX cJ0eB (puc. 43), XapaKTepU3YIOIIUXCS CKOIJICHUEM KJIETOYHBIX SIZIEP.
Hapy>xHbI!l KJIETOYHBIN CIIOM, OMMKAUIIINN K MUTMEHTHOMY SIUTEHNI0, CO-
CTOWUT M3 KJIETOYHBIX TEJ PEIENTOPOB — MAJIOUYEK U KoJibouek. Perentopbl
00pa3yroT B ceTYaTKe MpaBWIbHBIE MO3AaWKH, PACIojiarasch B CTPOro Ompe-
JICTICHHOM TIOpSIIKE. BHympeHnuuil s0epHulil c10U COACPKUT KICTOUHBIC Tela
BCTABOYHBIX HEHPOHOB TPEX THIIOB: OUNOIAPHBIX KIETOK, OCU KOTOPBIX BEp-
TUKAJIbHBI, & TAKKE OPUOHMANbHLIX U AMAKPUHOBBIX KIIETOK, KOTOPBIE pac-
MOJIOKEHBI B CETYATKE TOPU3OHTAIBHO. Cou 2aHeiuo3HbIX K1emoK MPUMBI-
KaeT K CTEKJIOBUIHOMY TE€Iy, aKCOHBI ATHX KJIETOK CXOJSITCS B 00JaCTH JIUC-
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Ka 3pUTEIILHOTO HEepPBa, 00pasys 3pUTEIbHBIN HEPB.

Puc. 43. Cmpoenue cemuamxu

Mexny Tpems cIosIMH IEp PacIioaraloTcs 1Be 00JacTh CUHANTHYE-
CKMX KOHTaKTOB: B Hapy»KHOM CHHAITHYECKOM CJIO€ PELENTOPHBIE KIETKU
CHUHANTUYECKH KOHTAaKTHPYIOT C OWUIOISpAMH U JEHAPUTAMHU TOPU30HTAJb-
HBIX KJIETOK, BO BHYTPEHHEM CHUHANTHYECKOM CJIO€ OUIOJISIPHBIE KIETKU 00-
Pa3yIoT CBSI3U C ACHAPUTAMU aMAaKPUHOBBIX M TAHTJIMO3HBIX KJIETOK.

L[gemosoe 3penue..

Vxe ¢ cep. XVIII — nHau. XIX B. Ha OCHOBaHUU NCUXO(PHU3NOIOTHYE-
CKHUX HaOJIOJEHUN BO3HUKIU COOOpaXEHHUS O JOCTATOYHOCTU mMpex yeemo-
8bIX KOMNOHEeHmMO8 AJI TOJy4YeHUsl BCero MHOrooopasus 1BeToB . bbuio mo-
Ka3aHo, YTO MPU CMELIECHUH B ria3y HaOJoaTelNs TpeX [[BETOB —KpacHOTo,
3€JIECHOTO U CHHETO — B 3aBUCUMOCTH OT MPONOPLUHA MOKHO MOJYYHUTh JIFO-
0oi1 1BET, B TOM uucie U Oenblid. TpeXKoOMIIOHEHTHAsI TEOPHs IIBETOOMTYIIIC-
HUS MPEIIOJIAaraeT, 4YTO B CETYATKE MMO3BOHOYHBIX Pa3MEILEHbI TPH Pa3INy-
HBIX THUIA KOJIOOYEK, U3 KOTOPBIX KaXKIbIH 00J1aaeT COBEPILEHHO Onpese-
JIEHHOM CHEKTPaIbHOM 4yBCTBUTEIBHOCTHIO. I1epBhIil THN KOIOOUYEeK oOnana-
€T MakCUMyMOM BO30Yy>KJI€HHUSI B KPaCHO—OpPAHXKEBOM, BTOPOH — B 3elie-
HOM, TPETUH — B CUHE—(pHOJIETOBOM CBETE.

11.4. Cnyxoeasn cencopnasa cucmema

HapyxHoO€ yX0 MIIEKONUTAIOIKUX BKJIKOYAET YIIHYK) PAKOBUHY W Ha-
PYXHBIN ciyxoBoi npoxo. [To cBoeit ¢hopme Hapy»KHOE yXO HECKOJBKO Ha-

96



IIOMHAHAET BOPOHKY C YCJIOKHEHHOM BHYTPEHHEH ITOBEPXHOCTBIO YIIHOM pa-
KOBHHBI 32 CUET PA3BUTHUS CUCTEMBI JOMOIHUTENIBHBIX KJIAMAHOB U yBEJIHYE-
HUs ee pa3MepoB. BoponkoobOpaszHas ¢opma HapyKHOTO yxa oOecreunBaeT
CBOMCTBO HaIlPaBJIE€HHOCTH — YJIYYIIEHHOE BOCIPUSATUE 3BYKOB, UAYIIUX C
ONPEJEICHHOTO HAIlPaBJIEHUs, 10 CPABHEHUIO CO 3BYKaMH, HIYIIHMH C JAPY-
I'UX HAIPaBJICHUN.

Cpeonee yxo BIIEpPBbIE TMPEICTABISET TPEXKOCTOUKOBYIO 3BYKOIEpe-
JAIOIYI0 CUCTEMY, BKIIOUASL MOIOMOYEK, HAKOBAILHIO U CIMpeMsl, CBI3aHHbIC
C OJIHOM CTOPOHBI C OAPAOAHHOU NEPEenoHKoU, a C IPYrol — C OKHOM npeo-
0gepus (OBaJIbHBIM OKHOM) BHYTpeHHero yxa. [1oyiocTs cpeaHero yxa, BKIIO-
yasi ¥ BOJHBIX KMBOTHBIX, 3all0JIHEHA BO3MyXOM. (C1yxoebie KOCMOUYKU 8bl-
noJHAM JBOSIKYIO poiib. VIX nepBast pyHKIIMS COCTOUT B TOM, UTO OHU 00pa-
3YIOT CUCTEMY PbIYaroB, ¢ MOMOLIBIO KOTOPBIX YJIy4IIaeTcs Iepenaya 3Hep-
TUU KoJeOaHUM W3 BO3AYLIHOM Cpeabl CIYXOBOIO Mpoxoja K mnepuinmde
BHYTpPEHHETo yxa. biarogaps Tomy, 4To IJIOIIA/lb OCHOBAHUS CTPEMEHH, YK-
PEIUIEHHOTO B OKHE MPEIBEPHs, 3HAUUTEIbHO MEHbLIE IIomaau OapadaH-
HOI TNEpEenoHKH, a TaKkkKe OJylarojapsi ClelUabHOMY CHOCO0Y COYJICHEHUS
KOCTOYEK, JEHCTBYIOIIMX HamoAoOWEe pbhIYaroB, JaBlicHHWE Ha MemOpaHe
OBAJIbHOTO OKHA OKa3bIBaeTcs mnpuMepHo B 20 pa3 OonblmimM, yem Ha Oapa-
O0aHHOM NepernoHKe. DTOT MEXaHU3M YBEIUYEHUS JIaBJICHUS SBISETCS 4pes3-
BbIUAMHO 11€J€CO00pa3HbIM MPUCIOCOOJIEHUEM, HANPaBICHHBIM Ha obecrie-
yeHue 3 HeKTUBHON Nepejaul aKyCTUUECKON SHEPTHH U3 BO3AYIIHOMN Cpebl
B KUJIKYIO.

Bropas ¢pyHKIMs 3aKi1touaeTcss B CHOCOOHOCTH CUCTEMbI KOCTOUEK M3-
MEHATH XapakTep JIBIXKCHHs MpU OOJIBIIMX MHTEHCUBHOCTSIX 3ByKa. Korma
3BYKOBOE JIaBJICHHE MPUOIrKaeTcs K BenmnmuuHaMm mopsinka 120 ab (wam mo-
pOroOM CIBIIIMMOCTH), YEJIOBEK HAUYMHAET OIIYIIaTh MOKaJIbIBAaHUE B YIIaX.
[Ipy TakMx HMHTEHCHBHOCTSIX CTUMYJa CYIIECTBEHHO MEHSETCS XapakTep
JBUYKEHUS KOCTOYEK, UTO PE3KO CHUXKAET (PYHKIUIO CPEAHETO yXa.

Buympennee yxo (yaumka) MIIEKONHTAIOMIETO MPEACTABISET COOOM
CIIUPAJIbHO 3aKPYUYEHHBIA KOCTHBIA KaHa, MPUIIOAHSATHIA B 00JIaCTH BEPIIIU-
HbL. Y 4eJIOBEKa YJIMTKA UMEET 2,5 BUTKA, Y KOWIKA — 3, a Y OJIHONPOXO-
HbIX — Bcero 0,25 Butka. B ynuTke milekonuTaronmx (3a UCKJIIOUEHUEM OJ-
HOTIPOXOJIHBIX) OTCYTCTBYET JIar€HapHas MakyJjia, U BeChb pelenTop Mpea-
CTaBJICH OA3UNAPHOU NANULIOL, BUTOU3MEHEHHON B cnupanbhbsili (KOPTUEB)
opeat.

BHyTpu KOCTHO# Karcysbl nBe MeMOpaHbl (0a3uiisipHasi IJIACTUHKA |
npeaIBepHas MeMOpaHa, win MeMOpana PeliccHepa) pa3aensioT yIuTKy Ha
TPU JICCTHUIIBL: Oapabauuyro, Yaumkoswvlii npomox (CpeIHIOW) U JeCmHUYY
npedosepus. bapabaHHas TIECTHUIIA U JIECTHUIIA TIPEABEPHUS 3aM0JHEHBI ne-
punumehotl, yIUTKOBBIA IPOTOK — 9HOouMot. Ha Oa3unspHON Mmi1acTUHKE
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pacroJiaraeTcsi CipaibHbIA OopraH (puc. 44), KOTOPHIA BKJIIOYAECT JBa THIIA
PELENTOPHBIX KIETOK: OJWH PSJl BHYTPEHHUX U TPU—YUETHIPE psiia HAPYK-
HBIX BOJIOCKOBBIX KJIETOK.

BONOKHA

npeaasepHo- 3BYKOBbLIE
YIMTKOBOIO Knetkn  ONOpHue
HEepRa3 | CKNEeTKH

NECTHUY3
npeaseepen

npoToK
YIMTEM

cnupankHbIf
{xoprues) oprax
CNyxoBo#H
Hepa

Gapam m6amaa -
necrHuua

nonepeyHsiin
paspes ynuTKu Pa3pe3s cnupansHoro
opraua

Puc. 44. Buympennee yxo

OCHOBHAA
memGpauna

Kaxxnas perentopHas KjIeTKa yBeHYaHa IIy4KOM CTEPEOLMIIMI U B OT-
JMYKE OT PENTUINM U NTULl HE UMEET KUHOLUMINM (BMECTO HEE pacIoyaraet-
csi b6aszanvHoe menvye, WIN yeHmpuony). CTEPEOLWINN MPUKPEIUIAIOTCS K
HIOKHEHW MOBEPXHOCTH MOKPOBHOM MeMOpaHbl. BOIOCKOBBIE KIETKH, TaK K€
KAaK M y NTHIL], PaclojaratoTcsi Ha OMOPHBIX KJIETKaX, KOTOpPbIE Yy MJIEKOIHU-
TAIOIIMX MOAPA3ACIAIOTCS Ha KIETKU—CTOJIObI, KJIIETKH XEH3€Ha, HApY>KHbIE
noaaepxuBaromue (Knaynuca) u Hapyxubie ananrossie (Jleittepca).

basunapnas niacmunka He OAMHAKOBA TIO IIMPUHE: Yy YeIOBEKa BOJIH-
3M OKHa npenasepus ee mupuHa coctasisier 0,04 MM, a 3aTeM 1o Harmpasiie-
HUIO K KYIIOJIy YJIUTKH, IOCTENEHHO PacIUpsIsACh, OHA JOCTUTaeT B KoHue 0,5
MM. CrenoBareiabHO Oa3uiisipHasl MJIACTUHKA pacIIUpSieTCs TaM, T yJIUTKa
Cy)Kaercs.

B 6a3anbpHON YacTu CHHMpaibHOIO OpraHa pacloyiararoTcsl peLenTop-
HbI€ KJIETKM BOCHPHUHUMAIOIIME O0Jiee BBHICOKHE YacTOThI, a B aNUKaJIbHOU
yacTu (Ha BEpIIMHE YJIUTKHU) — KIJIETKH, BOCHPUHUMAIOIINE TOJbKO HU3KHE
qyacToThl. Takoil MpOCTpaHCTBEHHBIN CIOCO0 aHaJIM3a YacTOThI MOJIYYUII Ha-
3BaHue npunyuna mecma. OQHAKO NMPEICTABICHUSI O MEXAHU3ME, HA KOTOPOM
OCHOBaH TaKOH CIOCOO KOAMPOBAaHMs, 32 IMOCIEIHHE CTO JIET IpPETEpHesn
CYILIECTBCHHBIC U3MCHEHHUS.

DNEeKTpUYECKUE SBICHUS B YIIUTKE, PETUCTPUPYEMBIE B €€ Cpefax IIpu
OTCYTCTBHUH 3BYKOBOI'O pa3[IpakKCHUsl U BO3HUKAIOIIUE IPU JNEUCTBUU 3BYKO-
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BOI'0 CTHMYJIA, MOKHO MOJPA3Ae/INTh HA JABE rpynnsl. B nmepByro BXoguT no-
CMOAHHBI IHOOIUMDamMUdecKuti nomenyual. XoTs OH PETUCTPUPYETCS TpU
OTCYTCTBHH 3BYKa, OOHApPY>KEHBI €r0 CyIIECTBEHHbIE M3MEHEHUS IMPH KOoJie-
O0aHMSIX OA3WIAPHON TITACTUHKH.

Bropyro rpynmy sn€KTpUYECKUX SIBJICHUW, BO3HUKAIOLIUX B YJIWATKE
pu JEHCTBUM 3BYKa, COCTABIISIIOT MUKPO(GOHHBIA U CyMMAIIMOHHBIM MOTEH-
1anel. MukpogorHnvle nomenyuavl IOBTOPSIOT (GOpMY 3BYKOBOM BOJIHEL. B
OTJIMYUE OT MHUKPO(OHHOTO MOTEHIMANA CYMMAYUOHHbIL NOMEHYUAl BOC-
IPOU3BOUT HE (HOPMY 3BYKOBOI BOJIHBI, a €€ OTHOAIOIIIYIO.

3aKIIIOUNUTENbHBIA 3Tall IEATEIIbBHOCTH YJIUTKH XapaKTEPU3YETCS BO3-
HUKHOBEHUEM UMNYIbCAYUU 8 BOJIOKHAX CAYX08020 HEP6a, NHHEPBUPYIOIINX
PELENTOPHBIE BOJIOCKOBBIE KIIETKHU.

B onHOM aHaTOMHUYeCKOM 00pa30BaHHUU C OPraHOM CITyXa pacrojoke-
Ha U BECTUOYJSIpHAsi CEHCOpHas CHUCTEMa, MPEACTaBISAIoIas co00i TpU Mo-
JYKPYXHBIX KaHaJa, 3al0JE€HHBIX YHA0IUM(DOH.

B ocHOBe opraHuzaluy pPEUENTOPHBIX CTPYKTYp JAOMpPUHTA JIEkKAT
BTOPUYHOUYBCTBYIOIIHNE BOJOCKOBBIE KIJIETKH, KOTOPBIE SIBISIOTCS PELENTH-
PYIOIIMMH 3JIEMEHTaMH, CBA3aHHBIMHM 4epe3 CUHAIChl ¢ adPepeHTHbhIMU U
3¢ PpepeHTHBIMU HEPBHBIMU BOJIOKHAMU.

Bo0JI0CKOBBIE KIIETKM IOJIYKPYXKHBIX KAaHAJIOB CKOHILICHTPUPOBAHBI B
aMIlyJax, KOTOpbIE pacIlOOKEHBl y IEpEeX0a KaHalla B yTPUKYJIIOC. B Kax-
JIOW aMITyJie BOJIOCKOBBIE KJIIETKH CTPYIIIIUPOBAHBI B epebeutok (KpUCTy), Hal
KOTOPOM pacIoIOKEH >keneo0pa3Hblid Kynoi. Bonocku BXOJAT B 3TOT xkene-
oOpa3Hbli CBOJ, KOTOPBIM MPOCTUPAETCS OT OJTHOM CTOPOHBI aMITYJIbI 10 APY-
roii. CTUMYJIALHS BOJIOCKOBBIX KJIETOK B KPUCTE CBA3aHA C OTKIIOHEHUEM KY-
IyJIbI IPH JIBUKEHUH, SHAOIUM(DBI BHYTPH KaHAJIOB

B ¢yHKUIMOHAIBHOM OTHOILIEHWU MaKyJja YTPUKYIIOCAa BOCIIPUHUMAET
IIOJIO)KEHUE OpraHr3Ma II0 OTHOLICHHWI0 K T'PaBUTAMOHHOMY TIOJIIO, T. €.
CIIY’KUAT PELENTOPOM I'PABUTALIAH.

11.5. Takmunvnas, 60on1e6as u eucuepanbHAaAs CEHCOPHbBIE CUCH EMbL

TemnepamypHnas uyecmeumenbHocms. TeMIepaTypHble peLenTOpbI
OOBEUHSIOT PELENTOPhl KOKA U BHYTPEHHUX OPTaHOB, a TAKXKE IIEHTPaJb-
HBbIE TEPMOUYYBCTBUTEIbHBIC HEUPOHBI, HAXOSIINECS BO BCEM Teme. Terno u
XO0JI0/T BOCTIPUHUMAIOTCSI B KOXKE PAa3HBIMU TEPMOPEIIENTOPAMU, KOTOPBIE CO-
OTBETCTBEHHO HA3BIBAIOT MENI0BbIMU Y XON0008bIMU (puc. 45).

TennoBele peuentopsl «monuar» npumepHo Ao +37°C. Beie 3Toi
TOYKH MX aKTUBHOCTH OBICTPO pacter, B obsactu +43 °C HabmogaeTcs Mak-
CHMYM aKTHUBHOCTH, MOCJIE Ye€ro OHa CHOBa pe3ko nanaer. Huxe 37 °C npu-
MEPHO MPOMOPIHUOHAIBHO IMAJICHUIO TEMIIEPaTyphl HAYMHAIOT yCHIIMBATHCS
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OTBETHI XOJIOJIOBBIX peuentopoB. Hike omnpeneneHHOro ypoBHS MX aKTHB-
HOCTh YMEHbILIaeTcs U npu Temneparype +12 °C nagaet 10 Hys.

IpEXHEPBHOE

PenenTope!
OKOHYaHHE

X0Joxa

OcasaTeBHEIE
PELENTOPEI

PenenTtopel 7y 4 (}'
TEMNa 1\ PelenTope!
) \ JOaBNEHHA
y ’f(l J
.\i . ; <\ . Hepenere
Kopenr Bonoca r,‘f_’ g/av . thubpel

Puc. 45. Peyenmopul kodcu

B y3k0M HENTpalbHOM JHaNa3oHe, KOTOPbIA COOTBETCTBYET HOPMAJIb-
HOHM TeMIepaType KOXXHU T B COCTOSIHUU TEILUIOBOT'O PABHOBECHS, TPOSIBISAETCS
HU3KHI YPOBEHb AKTUBHOCTH TEIJIOBBIX U XOJIOJOBBIX PELENTOPOB.

Mexanopeyenmopuas uyecmeumenvrocms. Bee npyrue peuentopsl B
KOXKE€ CBSI3aHBI CO CIEIUAIbHBIMU KOHIIEBHIMU OpPTaHAMU U SIBISIOTCS OKOH-
YaHUSMU MUCJIMHU3UPOBAHHBIX BOJIOKOH CpeHEN BEJIMUUHBI. ITO TUITUYHBIE
MEXaHOPEENTOPhl, KaK MPaBUJI0, WHKAICYJIUpOBaHHbIE. boJbias yacth U3
HUX PAaCIOJIOKEHA B KOXKE€ MOBEPXHOCTHO, OJIU3 COCTUHEHUS JIEPMBI C DMHU-
JEPMHUCOM, MIOATOMY UX HA3BIBAIOT NOBEPXHOCMHBIMU KOHYEBLIMU OP2aAHAMU.
OTH pelenTophl CHENUATM3UPOBAHbl HA YYBCTBUTEIBHOCTU K Pa3HBIM CBOMi-
CTBAM TaKTWJIbHBIX CTUMYJIOB.

Fbonesvie peyenmopur 3aneraroT B Koke Haubosee ryooKko U BOCIPH-
HUMAIOT JTIOOBIE BO3JIEUTCBHS BBICOKOW WHETHCUBHOCTHU, BBIMONHSSA (yHK-
LUI0 «CUTHAJIA TPEBOTW».

11.6. Xemopeuenmoput — 060HAHUE, BKYC.
Bxyc. BkycoBasi 4yBCTBUTEILHOCTh MTO3BOHOYHBIX KUBOTHBIX M UE€JIO-
BEKa BBITIOJTHACT (PYHKIIMIO KOHTAKTHOM XEMOPEIEHIIUUA U CIIYKUT ISl OpH-
EHTallUM Ha OJIM3KOM PACCTOSIHUM U OIICHKH BEIIECTB, MOMAJAr0IIUX B POTO-
BYIO MOJIOCTh. BKYCOBBIE pelenTopbl JIOKAIM30BaHbl TJIAaBHBIM 00pa3oM B
MOJIOCTH pTa U B paiioHe POTOBOTO OTBepcTHs. OHU BXOIAT B COCTAB CIICIMA-
JU3UPOBAHHBIX XEMOPELENITOPHBIX CTPYKTYP — 8KYCO8bIX noueK (JIYKOBHIL).
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I'pubosuonvie cocouxu B OOJBIIOM KOJIMYECTBE BCTPEUAIOTCS Ha Iie-
penHeil TpetH s3bIka. JKenobosuonsie cocouku IOKATU3YIOTCA B IOBEPXHO-
CTH 3aJHeil TpeTu s3bIka. OT OKpYKaIOLIEH TKaHU S3bIKA JKEeJI000BHIHBIE CO-
COYKHU OTAETSIOTCS KEIOOKOM HIIM POBUKOM, Ha JHE KOTOPOTO OTKPBIBAIOTCS
IPOTOKU CEPO3HBIX XKele3. Jlucmogvle cocouku MPEACTaBISIIOT cOO0M napai-
JIeNIbHBIE CKJIAJKU CIM3HCTOM 000JI0UKH sI3bIKA, OOKOBasi HOBEPXHOCTh KOTO-
PBIX COAEPKUT OOJIBLIOE KOJTMYECTBO MOYEK.

[Tpu u3yyeHun BOCIPUATHUS PA3TUUHBIX XMMUUYECKUX BEIIECTB U MMUIIU
y 4EJIOBEKA C MOMOILBI0 TICUXO(PU3NYECKUX METOJOB ObLIO BBISBICHO Yembl-
Pe OCHOBHLIX owjyujenusi. Clajkoe, KUCIIOe, COJIEHOEe U ropbkoe. B ecrect-
BEHHBIX YCJIOBMSX IIPU NPUEME MHUILU CINU3HUCTasg 000710YKa POTOBON MOJIOCTH
[OJIBEPTaeTcsl IEHCTBUIO CJIOKHBIX CTUMYJIOB, BKIFOUAIOIINUX HECKOJIBKO MO-
JANbHOCTEH, TaK KAaK B JMIUTEIMH KPOME XEMOPELENTOPOB CYHIECTBYET
00JBIIOE YHCIO MEXaHO— M TepMmopenentopos. [loaTomy BkycoBoe omy-
HIEHUE SABISAETCA MYJIBTUMOATbHBIM.

Pa3Hple 005acTH s13bIKa YEIOBEKA BAPbUPYIOT 10 YYBCTBUTEIBHOCTH K
YEeThIPEM OCHOBHBIM KauecTBaM. KOHYMK si3bIKa OCOOEHHO UYyBCTBUTEJEH K
CJIaJIKUM BELIECTBaM, CPEIHHE YACTH KpaeB — K KUCIBIM. ['OpbKue BenecTna
CUJIbHEE BCEro JIEUCTBYIOT Ha pelenTophl O0au3 KOpHA s3bika. [loaTomy mo-
BPEXKJEHHUE SI3bIKOTJIOTOYHOTO HEpBa MOHUXKAET CIOCOOHOCTh K OOHapyxe-
HUIO ropedu, a 0JioKaja IPOBEJACHUS B JIMLIEBOM HEPBE IMOJABISET OCTANIb-
HBIE THIIBI OLYIICHHUS.

Obonanue. JlucTaHnTHas XeMOpELENIMs y ueloBeKa IpeJCTaBlIeHa
OOOHSTENLHON YyBCTBUTEIBHOCTBIO, CIy)Kalllel JUIsi OPUEHTALUA U MEKBU-
JIOBOM KOMMYHHMKAIIMH, & TAKKE CUTHAIU3UPYIOLIEH O HAIUYUK OMOJIoTHYe-
CKH 3HAYMMBbIX XUMHUYECKUX CUTHAJIOB B OKpYKaroUeH cpee.

OboHnsamenbHble 1YKosUYbl TIPEACTABISAIOT cO00 00pa3oBaHUs OKPYT-
JIOM WM OBaJIbHOM (DOpMBI. Y 4YJIOBEKA UMEIOTCS JIBE CUMMETPUYHO Pacio-
JIO’KEHHbIE OOOHSTENIbHbBIE TYKOBUIbI. BHYTpH Ka)XJ0i U3 HUX pacloyiokeHa
MOJIOCTh, WJIH JKETYT0UECK.

Pa3nuuaroT mecTh KIETOYHBIX CJIOEB, PACHOJOKEHHBIX KOHIEHTpHYE-
cku. | cioit cocTOUT U3 BOJIOKOH OOOHSTENBHBIX HEHPOHOB. OKOHYAHUS BO-
JIOKOH 00pa3yloT CHHANTUYECKUE KOHTAKThl C OTPOCTKAMHU HECKOJIbKUX TH-
OB KJIETOK, OCHOBHYIO YaCTh KOTOPBIX COCTAaBIISIIOT TepMUHAIbl OOOHATEb-
HBIX HEHPOHOB MEPBOT0 MOPSAAKA U ACHIPUTHI KIETOK JIYKOBHUIIBI 00pa3yroT
cepruecKre NneperuieTeHus, Ha3BanHble Kiryooukamu, win riomepynamu (11
cioit). B kimy6Goukax, BUAUMO, MPOUCXOIUT CyMMalusi Bo3OykiaeHus. Tena
MUTpPaJIbHBIX KJIETOK oOpa3syior IV cioii, mo o0e cTOpOHBI KOTOPOTO pacro-
noxxenbl HapyxHbid (III) u BHyTpennuit (V) cereBuansie ciou. B Il crnoe
HAXOJATCS MHOTOYMCIICHHBIE CHMHAICHl U Tela MYyYKOBBIX KJIETOK. V clloi
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TaKXKe MPECTABIAET COOOM MepernyieTeHue OTPOCTKOB HEPBHBIX KieToK. B VI
CJIO€, Ha3bIBAEMOM 3€PHHUCTBIM, PACIIOIAraloTCs TeJla KIETOK—3EpEH. Y pas-
HBIX TPYIII MO3BOHOYHBIX CYIIECTBYIOT OCOOCHHOCTH B LIUTOAPXUTEKTOHUKE
O0OOHSTENBHBIX JTYKOBHLI.

CoBpeMeHHbIE TPEACTABICHUS O MEXaHM3MaX XeMopelenuuu Oa3u-
PYIOTCSI HA TOM, YTO B OCHOBE IIEPBUYHBIX MPOLIECCOB JIEKUT adcopoyus Mo-
JIeKYl a0eK8amHubIX pazopasxcumenell Ha XxeMmopeyenmopHol memopane Kiem-
Ku, KOTOpasi 001a/laeT aKTUBHBIMHU PELIENITUBHBIMU LIEHTPAaMU WJIH y4acTKa-
MU, COCTOSIIIUMU U3 CHEUPUIECKUX OCJIKOB U CIOCOOHBIMU BCTYIIATh B CBSI-
3U C AKTUBHBIMHU T'PYNIMPOBKaMHU MOJIEKYJ, aTOMAMHM WM MOHAMHU pas3apa-
xutens. [IoBepXHOCTh XeMOPELENTOPOB, KAK MPABUIIO, ITIOKPBITA CIIOEM CIIH-
3, KOTOpas SBJIIETCS CTPYKTYPUPOBAHHBIM MATPUKCOM, KOHTPOJIMPYIOLIUM
JNOCTYITHOCTh PELENTUBHOW IMOBEPXHOCTU [JISI MOJIEKYJ Pa3APAKUTENS U
CIIOCOOHBIM U3MEHATDH YCIOBHS PELICTILIHH.

I1asa 12. ®U3UOJIOTUA SHIOKPUHHON CUCTEMBbI

DYyHKYUOHAIbHOE 3HAYEHUE U MEeXAHUIM OetiCMBUs 20PMOHOS.
T'unomanamo-zunoguzapHnas cucmema.

Koumponupyemvie cunoguszom sanookpunnule snceness.
Cumnamoadpenanogas cucmema.

l'unogusnesasucumvie 20pMoHbL.

Tkanesvie 2opmonst u 2copmonst KKT.

ocoarwhE

12.1. @ynkyuonanvnoe 3nauenue u Mexanum OCUCmeus 20pMOoHO8.

['opMoHBI - BelmiecTBa pazIudyHOW TPHUPOIBI, BbIpaOaThIBAEMbIC CIie-
[UATM3UPOBAHHBIMHU KeJle3aMU WM KieTkaMu (puc. 46), pa3HOCITCS MO Op-
FaHU3MYy U OKa3bIBAKOT JUCTAHTHOE BO3JICMCTBHUE HA OpraHbI-MUILICHU. Jleu-
CTBHE TOPMOHOB CIIEIIU(UIHO U OCYIIECTBISETCS MMyTEM aKTHUBAIIMU CIIEIHa-
JIN3UPOBAHHOMN PELENITOPHON CHCTEMBI

['opMonBI 00pa3yroTcs kene3aMu BHYTPEHHEW CEKpelHH, KIETKaMu
mubdy3HON SHAOKPUHHONW CHUCTEMBI, BBIJICISIOTCS KaK PEryJsITOpHbIE (ak-
TOPbl MHOTMMU KJIETKAMU OopraHusma. B KpoBu oHU HaXxoJsTCs B CBOOOHOM
(dopme, CBA3BIBAIOTCA C OEKaMH IJ1a3Mbl 1 POPMEHHBIMU 3JIEMEHTAMH KPO-
BU. TOKOM KpOBU OHU JIOCTABJISIIOTCSI K OpraHaM-MHIICHSIM U U3MEHSIOT UX
dbynkiuio. Pa3pymarorcss TOpMOHBI CHEUATM3UPOBAHHBIMU (DEPMEHTHBIMU
CHUCTEMaMU KJIETOK-MUIIIEHEN, KIIETOK MEYCHU, IKCKPETUPYIOTCS TOYKAMHU.

Memoowr uzyuenus: 3kctupnanus (ygajieHue) U TpaHCIulaHTanus (
BXKUBJICHUE) JKeJie3, uccienoBanue 3h(HEKTOB BBEJACHUS DKCTPAKTOB, BBIJIE-
JIEHWE XMMHYECKHA OJHOPOJHOTO aKTUBHOTO Hadalia, MOJYyYeHHE CUHTETHUYE-
CKOT'0 aHaJjora.
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Snudpwms HetipocexperopHsie
KJIETKH THIIOTaNaMyca

OKOJIOMHTOBHMIHEIC

KCJIIC3hI anO(bH:S

Bunoukosas
weesa )
HaanmoueuyHux [{uroBuHas
xKejesa
IMouka IMomkenynoyHas
xKenesa
CeMeHHHKHN STHIHUKH

Puc. 46. ’Kenesvi 6nympenneu cekpeyuu

DYHKYUOHATILHBLE 2PYNNbL 20PMOHOE (8bLOCNAIOMCS O MeCmy, 3aHu-
Maemomy 8 SIHOOKPUHHOU cucmeme).

1. Oddexropsie (IUCTBYIOT Ha KICTKU-MUIIECHN).

2. TpornHble rOpMOHBI (PEryaupyroT CUHTE3 3P (HEKTOPHBIX
TOPMOHOB ).

3. Punm3uHT ropMOHBI (PEryIHpYIOT BBIAEICHUE TPOITHBIX

TOPMOHOB rumnogusa ).

T'opmonwt obecneuusarom:

- (puznyeckoe, NOJOBOE U YMCTBEHHOE pa3BUTHE ( MeTabOoIMvecKas
rpynma ropMOHOB, HAIPUMEP TOPMOH POCTA, TUPOKCHUH ),

- aJlafiTUBHBIE PEAKIMU opraHu3Ma ( aJanTUBHAs TPYyIIa TOPMOHOB,
HaIrpuMep KaTeXO0JaMUHBI, TITIOKOKOPTUKOUIBI ),

- TOMEOCTaTUPOBaHUE HEKOTOPBIX MOKa3aTesel ( romeocTaTHuecKast
rpynma ropMOHOB, HaIIpUMEP UHCYJIMH, aJIbJIOCTEPOH, NApATTOPMOH).

Mexanuszm Oeticmeusi 20pMoHO8.

[lepBuuHOE B3aMMOJCHCTBHE TOPMOHA C KIETKOM crerudpudeckoe,
MPEANOJaraeT CBsI3bIBaHNUE CO CHELU(PUUECKUM PELIENITOPOM.
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[Tocnenyromee n3menenne GyHKINUNA KICTKH OCHOBAHO Ha CIECIYIONUX

s dexrax:

1. AKTHUBallUM WM WHTHOMPOBAHUU KIIETOYHBIX (PEPMEHTOB UEpE3 ClUC-
memy GmMOPUUHbIX MecceHOdcepos (CUcTeMa BHYTPUKIIETOUHOM Mepenadu
uH(pOpMaInN).

2. VYBenuuenuu o0pa3oBaHus (HEPMEHTOB 3a CUET aKTUBAIIMH TC€HOB.

3. M3MeHeHnH IPOHHUIIAEMOCTH KJIETOYHBIX MEMOpaH.

12.2. I'unomanamo-zunoguszapunas cucmema.
CocTouT u3 TpéX PYHKIMOHATBHBIX IMOJICUCTEM:

1. Cucrema runotajiamyc-Helporunopus.
2. Cucrema runoTajiaMmyc- aIiecHOrunoQus.
3. Cucrema peryasiTOpHbIX HEUPONENTUIOB.

1). B runoramamyce 00pa3yroTCs U BBIIEISAIOTCS YEpe3 HEUPOBACKY-
JSIpHBIE CUHAICHI Helporunopusa 3¢(PEeKTOpHbIE TOPMOHBI - AHTHIUYPETH-
yeckuid ropMoH (AJIl") u okcuTOUHUH.

AN (sazonpeccun) BeIpabaThIBA€TCs B HEUPOHAX siiep THIOTAIaMyca
IpH yBEIWYEHUH OCMOTHYECKOTO JAaBJICHHUS KPOBH, CHU)KCHHHU KPOBSHOTO
JaBJICHUS, YBEJIHMUECHUU 00pa30BaHUsI TOPMOHOB IUIAICHTHl U aHTHOTECH3MHA
II. AAl' myreM akCOHHOTO TpaHCIOPTa MOCTyNaeT B HeMporunodus, rae Bbi-
JIeJsieTCsl B KPOBb Uepe3 HeHpoBacKyspHble cuHarnchl. B Manbix mozax AJIT
CHUKAET uype3, B OOJBIINX - MOBBIIIAECT apTepuaibHoe AaBieHue. [Ipu ne-
¢unure AJII" yBenruuBaeTCs BbIIETIEHUE )KUIKOCTH - HecaxapHbId qualer.

Oxcumoyun- BbIpabaThIBA€TCA TEMH K€ sJIpaMu. AHAJOTUYEH U MYTh
B KpOBEHOCHOE pyciio. OOpa3yeTcst npu pa3fpaxeHUH B MpPOLEcce akTa co-
CaHUsl COCKa MOJIOYHOM >keme3bl. B KoHIle OepeMEeHHOCTH €ro cojiepKaHue B
KPOBH pPE3KO HapacTaeT. ['OpMOH BBI3BIBAET COKpAIICHHE MAaTKH BO BpeMs
POJIOBOM JEATEIBHOCTH U TOCIIE POJIOB. BBI3BIBAET COKpallleHHEe MHUO3IHUTE-
JMAITBHBIX KJIETOK MOJOYHBIX JKeJe3.

2). B runoramamyce o0pa3yroTCsl PEryJISTOpHbIC (HAKTOPBI - puiiu-
3une pakmopel. OHU BBIACISIIOTCS MEIKMMHU HEHPOHAMHU runotanamyca. Pu-
JU3HUHT (DAKTOPBI PETYIUPYIOT 00pa30BaHUE TPOMHBIX U IP(HEKTOPHBIX TOp-
MOHOB Tunodusa . It GHakToOpsl IETATCSA HA JIBE TPYMIbL: JIUOSPUHBI ( OCBO-
00X IaoIye, YCUINBAIOIIKE) U cmamunbl ( yTHETAIOIIKE ).

JInbeprHbI yCHMIIMBAIOT BHIPAOOTKY OJJHOMMEHHBIX d(PPEKTOPHBIX U TPOMHBIX
TOPMOHOB aJICHOTUTIO(U3A.

Tponuvie eopmomnsi aneHorunodusza peryaupyroT AESTENbHOCTh 3(-
dexropHbIxX xene3. [Ipoayrupyrorcs 6a30pUIbHBIMUA KIETKAMHU.

-_bonnukynoctumynupyronmi ropmon, OCIC ( perynupyeTr o6pa3oBa-

HUE TIOJIOBBIX TOPMOHOB),
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- motennusupytouwmii, JICIT ( perymupyeT oOpa3zoBaHHE MOJOBBIX

TOPMOHOB),

- TUPEOTPONHBIN rOpMOH ( yCHIIMBaeT 00pa3oBaHUE THPOKCHHA ),

-aIpEHOKOPTUKOTPOIHBIA TOPMOH ( pEryiaupyeT oO0pa30BaHHE TIIHOKO-

KOPTUKOHUOB).

D pexmoprvie copMmoHbl adenocunoPu3sa.

IIponaxmun -__ycuUiIMBaeT POCT MOJIOYHBIX KeJIe3 M CEKPEIHUI0 MOJIoKa. Y
MYKUYMH M KEHIIUH €Tr0 COJEp>KaHHhe B KPOBU COCTaBIeT 2-15 MKI/i, mpu
OepeMEHHOCTH ero ypoBeHb Bo3pactaeT 10 300 mkr/n. Meraboinyeckumu
s exTaMu 3TOro ropMoHa ABIJISIETCS] YCUJIEHHE 00pa3oBaHUs kupa ( moclie-
POZIOBOE OXKHPEHHUE ) U OelIKa.

Comamomponnblii 20pMOH - TOPMOH POCTa. SIBISETCS CTUMYJISTOPOM SHIO-
XOH/IPUATIBHOTO OKOCTeHEeHUs ( 00ecreurnBaeT pocT KOcTel B MnMHYy). MeTa-
oonueckuit 3p(PEKT COCTOUT B YBEIMYECHUU CHUHTE3a O€JiKa, YBEJIWYCHUU
COOTHOIIEHMS O€JIKa U BOJbl OTHOCUTEIBHO XKHUPA, YTO CIOCOOCTBYET CO3/1a-
HUIO ONTUMAJIbHBIX YCIOBUM JIJIs1 pOCTA TKAHEH.

3). Cucrema peryiasTOpPHBIX HEHPOIIENTHIIOB MPEICTaBICHA (H3HO-
JIOTUYECKH aKTUBHBIMHU BellecTBaMU ( dHKe(aIuHbl, SHAOPPUHBI U Ap.), KO-
TOpbIe 0OPaA3yIOTCs B TUIIOTaIaMyce, 00J1a/Ial0T TPOITHON aKTUBHOCTBIO B OT-
HOILLIEHUH TUNopu3a, y4acTBYIOT B OOECIIEUEHUHU MOBEACHUA U UHTErPATUB-
HBIX IIPOLIECCOB MO3Tra.

12.3. Konmponupyemsle cunoghuzom 2opmoHbul.

Nx oOpa3zoBaHUE KOHTPOJIMPYETCS COOTBETCTBYIOIIMMHU TPOMHBIMU
ropMoHamu ajeHorunodusza. B ux BbIJeNIeHUH BBIPAKEH MPUHIIAIT OTPHUIlA-
TEIbHOU 00paTHOM CBSI3M ( MPUHLMII + , - B3aUMOACUCTBUS 3aBaJIOBCKOTO ).
[Tpn yBenmuenun oOpazoBaHWs TUNO(PHU33aBUCUMOTO TOPMOHA TOPMO3HTCS
BBIPA0OTKA COOTBETCTBYIOIIETO TPOITHOTO M HA0OOPOT.

Kopa naonoueunukos u enioxokopmurxouoswi.

['mno¢un33aBUCUMBIMA TOPMOHAMHU SIBJISTFOTCSI KOPTUKOCTEPOH M KOP-
TH30J1 ( UX KoJinuecTBeHHOe cooTHoleHue 1 : 10 ). Ux oOpa3oBaHue peryu-
pyercst aApEHOKOPTUKOTPOITHBIM TOPMOHOM TUTIO(H3a.

J1J1st 9TUX TOPMOHOB TUTIUYHBI Y(PPEKTHI:

- YBEJIMUMUBAIOT paclierieHne xxupa u Oenka ( kataboiaumuecKuit

dbdekr),

- CTUMYJIMPYIOT TJIFOKOHEOTeHe3 ( CUHTE3 IJIFOKO3bl U3 AMUHOKHC-

JI0T ),

- YYacTBYIOT B peajM3allii CTPECCOPHOU peaKIii,

- TOPMO3ST O0pa30BaHHWE AHTHUTEN W MPEIOTBPAIIAIOT pPa3BUTHE

AJUIEPTUYECKUX PEAKLIUM,

- 00J1a1at0T TPOTUBOBOCTIATTUTEIILHBIM JIEHCTBUEM,
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- YBEJIMYHMBAET YYBCTBHUTEJIBHOCTh aJPEHOPELIENTOPOB, TEM Ca-

MBIM TMOBBIIIAIOT APTEPUATBHOE JIaBJIICHUE,

- YCUJIMBAsi KPOBOTOK B MaJbITUTHEBBIX KIIyOOUKaX MOYEK, YBEIIU-

YUBAIOT SKCKPELHIO BOJbI B TOUKAX.

Lumoeuonas xcenesa .

['umodu33aBUCUMBIMI TOPMOHAMH SIBJISIFOTCSI TUPOKCHH U TPUHOITH-
ponuH. Mx oOpa3oBaHHe CTUMYJIUPYETCS TUPEOTPOMHBIM TOpMOHOM. Jliis
ATUX TOPMOHOB TUITUYHBI MeTaboInyeckue 3OPEeKThI:

- yBeJIMUEHHE OOMEHa SHEPTHM 3a CYET aKTUBaUUU (HEPMEHTOB

MUTOXOH/JIPUM,

- yCHJICHHE CUHTEe3a Oellka U OKUCIIEHUS dKUPOB U YTIIEBOJIOB.

TupokcuH crnocoOCTBYET ajanTallid K XOJIOAY, NEUCTBHIO MHOTHX
ctpeccopoB. OH yBEIMYMBAET YYBCTBUTEIBHOCTH ajpeHopernentopoB. [lpu
TUIEPTUPE03€ HEOOJIBIIOE YBEIIMYEHUE COACPKAHUA B KPOBU HOpAIpEHAIIH-
Ha BBI3BIBAET CYIIECTBEHHOE YBEJIMYEHHE KPOBSHOIO JaBiCHHS. [ OpMOHBI
IIUTOBUJIHOM KEJIe3bl YBEINYMBAIOT TOHYC HEPBHOW CHUCTEMBI, YMCTBEHHYIO
1 (pU3nvecKyro paboTOCIOCOOHOCTD.

['unotrpeo3 B AETCKOM BO3pacTe MPUBOAUT K KPETUHU3MY ( 3aJepiKKa
(U3UYECKOr0 U YMCTBEHHOTO Pa3BUTHUS ), BO B3POCIOM - K HApYyIICHUSIM 00-
MEHA BelIECTB. [ MITOTUPEO3 MOKET BBI3BIBATHCS YMEHBIICHUEM COJICPHKAHUS
Hona B Boje W mnuile ( dHAEMUYECKUN TUIOTHUPEO3 KUTENEH TOPHBIX pail-
oHOB, Cubupmu ).

['uneptupeo3 - TPUBOAUT K YBEIMUYECHHUIO OOMEHA BEIIECTB, TPEMOPY
PYK, My4eriia3uio, CHUKEHUI0 Macchl Tena ( basenoBa 6osie3Hs).

I'onaovl u nonosvie 2opmonbi.

OctporeHnsl ( )KEHCKUE MOJIOBbIE TOPMOHBI) 00pa3yloTCsl B IMUYHUKE U
matenrte ( mporectepoH, sctpaauoi). O6pazosanue perymupyercs JICIT u
OCT'.

AHJiporeHbl ( MY>KCKHE TOJIOBbIE TOPMOHBI) 00pPa3yrOTCS B MYKCKOM
MOJIOBOM roHaje - auuke ( recroctepoH ). JICT ycunnBaer ux oOpa3oBaHueE.
OCI' Ha oOpa3oBaHHE aHAPOTCHOB HE BIMSET, HO CIIOCOOCTBYET POCTY SIU-
YeK.

ITonoBble TOPMOHBI OOECIIEUMBAIOT IMOPHOHABHYIO auddepeHIin-
POBKY U TMOCJIEAYIONIEE Pa3BUTUE MOJIOBBIX OPraHOB, Pa3BUTHUE BTOPUYHBIX
MOJIOBBIX NpHU3HAKOB. OHHU MHIYUUPYIOT B 3HAOMEPTHH U3MEHEHUS, KOTO-
pble TPEANIECTBYIOT MHMIUIAHTAUUH SIMLIEKIETKHA, a TAKXKE W3MEHEHHS] MO-
JIOYHBIX JKeJie3, HEOOXOANMBIC JIJIsi CeKpennu Mosioka. CyIecTBEHHO BIHSIIOT
Ha II0JIOBOE TIOBE/ICHHUE.

Mertabonaudeckue 3¢(HEKThI OJIOBBIX TOPMOHOB:

- aHJPOTeHbl YBEITUYUBAIOT CHUHTE3 OelKa, a 3CTPOreHbl YMEHb-

1IaloT,
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- OCTaHABIMBAIOT POCT OPraHM3Ma IPH IOJOBOM CO3PEBAHUU
OJIOKHpPYSI IeiCTBHE TOPMOHA POCTA.

12.4. Cumnamoaodpenanosasn cucmema.

Mo3roBoe BEMIECTBO HAAMOYCYHUKOB BBIICTSCT aIpCHAINH U HOPAJ-
peHanuH B cooTHOIEHUH 6 : 1. KieTku MO3roBoro BemiecTBa MpeacTaBisIiOT
co0Oll BHUJIOM3MEHEHHbIE CHUMITATHYECKUE HEHUpoHbl. OHU WHHEPBUPYIOTCS
NperaHTTMOHAPHBIMU BOJIOKHAMHU CHMITATUYECKOW HEPBHOW CHCTEMBI. AK-
TUBAIUSI CUCTEMBI U BBIJICIICHUE KaTEXOJaMUHOB TIPOUCXOIUT TIPHU HarmpsiKe-
HUM OpraHu3Ma. BakHoe 3HAUCHHE OHAa MTPaeT B Peallu3allii CTPECCOPHON
peakiuu (puc. 47).

AIpeHaMH aKTHBHPYET

PETHKYAAPHYIO opMaLHIO H

TEM CAMBIM [TOBBIIAET P T'onosHoii
MO3I

Bo36yaumocts [JTHC N

N\ AXTHBHOCTH MO3IOBOTO COA
HaATO9EIHUKOB YCHIMBAETCA
gepe3 CHMINaTHIeCKHe HEPBE!

AnpeHaME ———

HapmnogeyHnk

Inankue Mus Cocyzri, AenoEMpYIOMIKE

6porxos —_— KPOBb, CY)HMBAIOTCH
paccrabusiorcs
[ eATeNnbHOCTD
Yruetaercs Cepana yCHIMBAETCSA
nuuieBapHTeILHas
NEATENbHOCTb, Yeunusaetcs q,cnoﬁoxc,uenue
COCYIIBI CYXXHBAIOTCA cBODOAHbI XKUPHbIX

KHMCJIOT U3 XKpPOBOM TKaHU

B nmevenu ycuwiusaerca
pacmieIUIeHHe IIIHKOreHa
H BHIXOJ IMIIOKO3BI B KPOBb

B Mummnax ycwmsaercs
aHa3pOOHBIHA IMHKOreHONN3

Yowmusaercs

)——

Puc. 47. D¢pghexmui cumnamo-adpenanosoii cucmemoi
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OcHoBHbIE 2P PEKTHI :

- W3MEHSAIOT TOHYC TTIaJAKON MYCKYyJIaTypHl,
- 00Ja/1al0T JUMOIUTUYECKUM JACHCTBUEM,
- BBI3BIBAIOT TEPMOTEHHBIN 3 (DEKT,

- YBEJIMYUBAIOT YPOBEHB caxapa B KpOBU

- yBennunBaroT Tonyc [THC.

12.5. I'unoghuzneszasucumoie 20pmoHbl.

T'opmonsl nodiceny0ouHou dneneswvl U caxap Kposu.

B anwda xnerkax octpoBkoB Jlanrepranca oOpasyeTcsi IJIIOKaroH, B
0eTTa KIeTKax - MHCYJIUH. OHM 00€CTIeYnBAIOT OTHOCUTENIBHOE MOCTOSTHCTBO
YPOBHS caxapa B KPOBH.

OOpaszoBaHue uHcyIUHa 3aBUCUT OT YPOBHS caxapa B KpoBH. IIpu yBe-
JUYEHUH - yCuieHue oOpa3oBaHMs. B perymsiuu oOpa3oBaHUs MHCYJIMHA
yuacTByOT TOpMOHBI JKKT, AKTI'. Mexannsm nelcTBUs MHCYJIMHA CBSI3aH C
YBEJIMYEHUEM MPOHUIIAEMOCTH KJIETOUYHBIX MEeMOpaH ISl TJIIOKO3bl BO BCEX
TKaHsAX KpoMe Mo3ra. OcHOBHBIE 3((HEKTHI TOPMOHA:

- YBEJIMYECHUE MPOHULAEMOCTH KIJIETOYHBIX MEMOpPAH JJIsl TJIFOKO-

3bl,

- YBEJIIMYEHHE CUHTE3a [JIMKOI'eHa,

- CHW)KEHUE TIIFOKOHEOI€HE3a,

- CHW)KEHHUE YPOBHS TIFOKO3bI B KPOBH,

- YBEJIIMYECHHUE CHHTE3a TPUTIIMLIEPUIOB,

- yBeJIMYEHHE 00pa30BaHuUs KUPHBIX KUCIOT U3 TIIFOKO3BI,

- YBEJIMYEHHUE OKHUCIICHNS KETOHOBBIX TEJl B IICYECHH,

- yCUJIEHUE CUHTE3a Oerka.

I’ nokazon siBAsieTCsl PyHKUMOHAIBHBIM aHTarOHUCTOM MHCYJIHHA. Ero
3¢ }exThl CUHEPruYHbl ACUCTBUIO aapeHanuHa. OO0pa3oBaHUE YCUIMBAETCS
IIpM YMEHBILIEHUHU YPOBHs caxapa B KpoBH. IIpeamnonaraercst TponHslid 3¢-
(eKkT ropMoHa pocra.

OcHoBHBIE 3(DPEKTHI IITIOKAroHa:

- YBEJIMYMBAET TJIMKOTEHOJIN3,

- YBEJIMYECHHE caxapa B KPOBH,

- YBEJIMYEHHUE OKHUCIICHUS )KUPHBIX KACIIOT B [IEYECHH.

I'opmonanvras pe2ynayus Hampuil/Kaiue8o20 OMHOULEHUSL.

ObecnieunBaeTCsi TOPMOHOM HAJIIOYEHYHUKOB - albOoCmepoHom. -
(beKT ero neicTBUA COCTOMT B yBenuueHuH peabcopbuuu Na * B moukax u
yBenuyennn skckpermn K 7 u H ™,

Perynsauus o6pa3zoBaHus aabI0CTepOHa:

- HETOCPEICTBEHHAs PeaKIns Ha n3MeHeHue B kposu Na', K*, H”.
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- €ro CeKpelus akTUBUpyeTcsl aHrnoTeH3uHoM I, koTopsrit 0Opaszyercs
B IJJa3M€ KPOBU MpPH BBIICJICHUM PEHUHA B IOKCTArjJoMepyJsipHOM
KoMILIekce rmouek. OOpa3oBaHHE PEHUHA YCUIIMBAETCA NIPU CHUKEHUU
apTepHaIbHOTO JIABJICHUS M aKTUBAIIMHM HATPUEBBIX PEIIECITOPOB.

- cekpenusa anpaoctepona ycwmaetcss AKTI, ogHako 3ToT 2¢-
dexT cnabee, 4eM B OTHOIIEHUU TIIOKOKOPTHUKOMIOB, & MEXAHU3M HE
SIBJIIETCSI OCHOBHBIM.

T'opmonanvras pecynsiyus ypoeHs Kaivyus 8 KpOosu.

OGecrnieunBaetcs napameopmorom ( TMapaldTOBUIHBIC JKEJIE3bl) U

KanvyumorHurom ( MU TOBUIHBIC JKEIJIC3BI ).

[Ipu cHM>KEHUU YPOBHS Kajbl[Uusli B KPOBU YCHUIIMBAETCS 0Opa3OBaHME

naparropmMona. P QeKT MOBBIIICHHS KaJIbIUsi B KPOBU CBSI3aH C:

- YBEIIMYEHUEM aKTUBHOCTU OCTEOKJIACTOB ( BBIXOJ KalbLUS W3
KOCTHOU TKaHU),

- YBEJIMYEHUEM peadcopOLny KaJIbLIMS B OYKAX,

- yBenuueHneMm BcachiBaaHusi Kaubius B JKKT ( HeoOxoaumbIM
YCJIOBUEM SBJISIETCA IOCTATOYHOE KOJIMYECTBO BUTaMuHa /[ ).

[Ipu yBenuueHU ypoBHS KaJbllsg B KPOBU YCUIIMBAETCSl OOpa3oBaHUE

TUPEOKAJIBIIUTOHUHA. | unokanpieMudeckuii 3p¢heKT TopMOHa CBSI3aH C :

- YBCIMYCHUCM AKTHBHOCTHU ocTeo0JIaCTOB H ACIIOHHUPOBAHUSA
KaJIbIIHs B KOCTHOM TKaHH,
- CHMXKCHUH pea6cop6u1/11/1 KaJIbIIMs B IIOYKaX.

12.6. Tkaneeswvie copmonwt u copmonwt KKT.
TkaHeBbIC TOPMOHBI - CEPOTOHUH, THCTaAMUH, OpPaTUKUHUH, SPUTPOIIO-

ATHH, MPOCTATJIaHIUHBI U Jp. HE BHIPAOATHIBAIOTCS CIICHHATIM3UPOBAHHBIMU
xesnezamu. OHM 00pa3yroTcsl MPU aKTUBAIMK TPOTEOJTUTUYECKUX CHUCTEM
KPOBH, BBIJICIISIIOTCS KJIETKAMH, PACIOJIOKEHHBIMA Yy OpraHa - MUIICHHU.
O6b1yHO UX 3G EKTHI JIOKaTbHBIE U 00ECIEUNBAIOT TKAHEBYIO PETYJISIIHUIO.
Bne Mecta 06pa3oBaHus WM aKTUBALIUU OHU Pa3pyIIaAlOTCS.

I'opmonst XKKT Beiaensitores aud@dy3Ho pazdpOCaHHBIMU 3HIOKPUH-

HBIMHU KJIETKaMH. [ 'aCTpOMHTECTHHAIBHBIC TOPMOHBI PETYIHPYIOT JEATCIb-
HOCTh THUIIEBAPUTEIBHONW CUCTEMBI, OJTHAKO, JIJII HUX OOHAPYXEH psJl BHE-
MUIIEBAPUTEIBbHBIX 2(PPEKTOB.

agrownE

I'naBa 13. ®U3NOJIOT'USA CUCTEMbI KPOBHU

Kposw kax enympennsis cpeda opeanusma. Qyukyuu Kposu.

Ilnasma xkposu. benku niazmol.

Dynxyuu spumpoyumos. I emoenobun. Ipumponoss u e2o pe2ynayus.
Jetikoyumwi. Knaccugpuxayus u ¢yuxyuu.

Cneyughuueckue u Hecneyuguueckue 3auwummuvie MexaHuzmovl UmmyHumem.
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6. Tpomboyumur. Ceepmulearnue Kposu (cemocmas)
7. Ipynnul kposu.
8. H3menenus 6 cucmeme Kpogu npu mviuledHou pabome

13.1. Kpoew kax enympennsas cpeda opzanusma. Qyukyuu Kpoesu.

KpoBsb, muMpa 1 TkaHeBast )KUIKOCTh MPEACTABIAIOT COOON BHYTpPEH-
HIOIO cpeny opranu3ma. HopmanbHas >KU3HEAEATENbHOCTh BO3MOXHA MpU
ONpENEIECHHBIX BEIMYMHAX TEMIIEpaTypbl, OCMOTHYECKOro naBiieHus, pH u
Apyrux (U3MKO-XUMUYECKUX Moka3zareneil. [locTosHCTBO BHYTpeHHEH cpe-
1Ibl, T TIOCTOSTHCTBO KOHCTAHT KPOBHU, 00OECTIeUnBaeTCsl psaaoM (HU3HOIOTHU-
YECKUX MeXaHU3MOB. biaromaps ABUKEHUIO, KPOBb 00ECIICUMBAECT €TUHCTBO
OpraHoOB W TKaHEH.

Ocobennocmu Kaxk 8U0a MKAHU.!

1 - nBxeTCs
2 - COCTOUT U3 JIBYX YacTel - TBEPJOU U KUIKOHU (ha3bl
3 - cocTaBHBIE YacTH 00pa3yloTCs BHE €e€.

KpoBb cocTout u3z nrazmsl u gopmerHvix snemermos (SPUTPOIUTHI,
TPOMOOLIMTHI U JEHKOUUTHI). [ emamoxpum (MPOIIEHTHOE cojiepxkanue Gop-
MEHHBIX 3JIEMEHTOB OTHOCUTEJIBHO OOIIEro 00beMa KpOBH) KEHIIUMH 41 -
45%, myxxunH 44 - 48%.

Du3uKo-xumMuyecKue c8oUCmMaea Kposu.:

- 00beM 6 - 8% macchl Tena, uiau 4 - 6. Y MyX4uH OO0JIbIIIE, YEM Y KEHIIUH.
- ynenbHbIH Bec 1,052 - 1,06

- ocMoTu4eckoe jaasienue 7,6 atMm. (60% 3a cuer XJIOPUCTOro HATpHUs), €ro
IOCTOSTHCTBO HEOOXOAMMO JJIi HOPMaJIbHOTO BOJHO-COJIEBOIO OOMEHa U
JeSITeIbBHOCTH BBIIEUTEIbHBIX OpraHoB. PacTBOphI ¢ 0oJjiee BBICOKUM OCMO-
TUYECKUM JaBJICHHEM Ha3bIBAIOTCS TUIIEPTOHUYECKUMHU, a C 00JIee HU3KUM -
TUITOTOHUYECKUMHU.

- pH 7,35 - 7,4, HO MOXxeT ObITH 7,26 - 7,70. InutenpHoe u3Menenue pH Ha
0,1 omacHO mas XKU3HU. AIIMA03 - CABUT KHCJIOTHO-IIIEJIOYHOI'O COCTOSIHUS B
CBSA3U C IOJIO)KUTEJIbHBIM OaJIaHCOM BOJOPOJHBIX MOHOB, T.€. MPU HAKOILIE-
Hun H-noHoB B KpoBU (0TMeudaeTcs npu (pU3MYECKON Harpyske). AJKayio3 -
CABUT KHUCJIOTHO-ILIEJIOYHOTO COCTOSIHUSI B CBSI3M C OTpULIATEIbHBIM OajaH-
COM BOJIOPOJHBIX MOHOB, T.€. IPU yYMeHbllIeHUH H-HOHOB B KpoBU (OTMeua-
ercs npu runepBeHtuisiuun). Iloctoguerso pH noanep:xuBaercs O0ypepHbI-
MU CUCTEMaMH KPOBH:

1) oukapoonarnas (NaHCO;3; - H,COs),

2) remorioounoBas (HHb - KHbO,),

3) 6enkoBas (6enku - aM)OTUTHI),

4) dpocharnas (NaH,PO,4- NaHPO,).
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DyHKYUU KPOBU.
1) Tpancnopmuas B LIUPOKOM CMBICIIE:
— neixatenbHas HbO,, OnkapOOHATHI I1a3MBI,
— Tpoduueckas - MepPeHOC MUTATEIbHBIX BEIIECTB (TPOPUUECKUX U
HHEPreTUYECKUX) K MECTY UX UCIOJIb30BaHUS,
— AKCKpeTOpHas (epeHoc MPOoyKTOB OOMEHAa K OpraHaM Bhbljieje-
HHUS).
2)  Tloooepoicanue 6oonozo bananca. [IoCTOSHHO UIeT OOMEH BOJIBI Yepe3
kamuusapsl (70% KUAKOCTH MIa3Mbl OOMEHHMBAETCS C TKAHEBOM KHUAKOCTHIO
3a 1 MUH.), KOTOPBII U3MEHSETCS MPU HAPYLUICHUH OCMOTHYECKOTO W OHKO-
TUYECKOTO JTABJICHHS.
3) Tepmopezcynamopnas. KpoBb - )KUAKOCTh C BBICOKOH TEMJIOEMKOCTHIO,
HNEPEHOCUT TEIUIO OT MECTa €ro 0Opa30BaHUsA K JIETKUM M KOXe, I'ie MPOUC-
XOJUT TEIJI00TAaya.
4)  3awumnas:
— aHTHTENA,
— (aronuros,
— (epMeHTHI Hecielu(UUECKOM 3aUThl (JIM30IUM ),
— cucTeMa KOMIUIEMEHTAa,
— CHCTeMa CBEPThIBAHMUS.
5)  Peeynsmopnas pynxuus kpou. OOecnieunBaeTcs MePeHOCOM TOPMO-
HOB U (pakTOpoB crnienrpuyeckoil (OMOJIOTHYECKN aKTUBHBIE BEIECTBA) U He-
cnenupuyeckor (MeTaboIUThl, MOHBI, BATAMHUHBI) PETYJIALINH.
6)  [loooepoicanue nocmosincmea koncmanm Kposu (pH, ocMoTrdeckoro
JTABJICHHUS, BA3KOCTH).

13.2. IInazma kposu. beaku naazmol

B coctaB mna3smel Bxomat: Boga 90 - 92%, 8 - 10% cyxoro ocraTka.
Benku 7 - 8% (ans0ymunst 38 - 50 '/, rmo6ymuusr 20 - 30 '/, dpubpunoren 2
-4"/)) (puc. 48).

Katunonb! HaTpus, Kalivs, MarHus, IIMHKA, KaJIbLU, )Kee3a, MeIH.

AHUOHBI XJ10pa, GOCHOPHOIN KUCTOTHI, yTOJIBHONU KUCIIOThI, CEPHOMU
KHCJIOTHI.

A3oTcoeprKalue BeiecTBa (He OelKn): KpeaTUHUH, MOYEBUHA, MO-
YyeBasi KUCJIOTA.

I'mroko3a 3,6 - 6,9 MMoub/II.

Dynkyuu 6e1Ko8 niazmvl Kposu.
1) Perynsuus BOAHO-COJEBOr0 oOMeHa (IT0JI1. OHKOTHYECKOE JaBIICHHUE).
2) 3amutHas QyHkius (aHTHTENa - UMMYHOTIOOYuHbL A, G, M, D, E; cBep-
ThIBaHUE, (EPMEHTHI).
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TpomGouuTbi
1 883320) « 10%n

NeixkoumTs
(4-9) - 10%n

Puc. 48. Cocmas kposu

3) PerynsropHast pyHKIHs (4aCTh OCIKOB - PETYJISATOPHBIC).

4) Tpoduueckas yHKIUs (aT0yMHHBI IJ1a3MBbl - 3a11ac JJIsl CHHTE3a OSIKOB
TKaHEel).

5) Bydepnast GyHKImSL.

6) oOecreunBarOT ONMPENIEICHHYIO BI3KOCTh KPOBU

7) cTabuIM3upyIOT (POPMEHHBIE SJIEMEHTHI BO B3BCIIIEHHOM COCTOSHUH

8) TpaHcmopTHasi.

13.2. @yukyuu pumpoyumos. I emoznooun.

Spumpoyumeoi.
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HopmansHoe comepxanue B kpoBu - 4,0 - 50%10'%/n y sxenmun, 4.5 -
5,5%10%/1 y MyX4uH. YBETHUCHIE KOINUYECTBA - HONUIUTEMIS (IPHTPOLIU-
TO3), YMEHBIIICHUE - aHEMUS (SPUTPOTICHUS).

Qu3zuonozuyeckue usMeHeHue KoIu4ecmed d3pumpoyumos.

a) CE30HHBIC (3UMOM 0O0JIbIIE),

0) HepBHO-TICUXUYECKHE (AKTOPHI (CTpecC - MOJIUIMTEMHUsS 3a CYET BBIXO/A
U3 JIETIO),

B) (bu3nueckue Harpy3ku (BBIXO U3 JET0),

I') Y MOABEME Ha KaXKIYIO THICSUY METPOB MPUPOCT KOJIUYECTBA IPUTPOIU-
TOB Ha 0,71012,

1) MEHCTpyalusi U 0epeMEHHOCTh (JIOKHAsI aHEMUSI B CBSI3U C YBEIMYCHUEM
oObeMa 11a3mebl). [Ipyu MeHCTpyaluu criepBa CHUKEHUE, 3aTeM YBEIMYCHHE.

Jnametp sputponura cocrasisieT 7,6 MkM. 1Ipu aHoMamusax remorso-
OMHa BO3MOXHO U3MEHEHHE (POPMBI SPUTPOLUTA - BO3HUKAET CEPIIOBUTHOK-
JIETOYHAs aHEMHS.

OGbeM KineTkd - 87 MM, Tommmna 2 MKM. Ilomams IIOBEPXHOCTHU
OPUTPOLIMTA 3aBUCUT OT JUAMETPA, B CpeaHeM oOkoJyio 149 MKMZ. dopma -
JBOSIKOBOTHYTHIM JTHUCK, Oe3bsaepHbie. ComepxkaTr 10 90% oT cyxoro Beca
reMOrJ00uH.

B kpoBu 3pUTpOLUTHI 00pa3ylOT arperarbl B BUJI€ MOHETHBIX CTOJIOU-
KOB. DPUTPOLUTHI UMEIOT OTPULIATEIbHBIN 3apsi]], KOTOPbI 00YCIIOBJIEH CHa-
JIOBBIMHU KHCJIOTAMHU TJIMKONPOTEUHOB, CIOCOOCTBYET ~OTTAJIKHUBAHUIO OT OT-
pULATENBHO 3apSDKECHHOW COCYIHMCTOM CTEHKH, IPYTMX 3PUTPOLIMTOB M OC-
TaJdbHBIX KJIETOK KpoBU. B HopMme COD coctaBnsieT y MyxuuH 6-10 MM/ gac,
y KeHImH - 5- 12 mm/gac. Ilpu BocnamurensHbix mpoueccax COD 3Haum-
TEJIBHO BO3PACTAET.

IIpopomxurensHocTh *)u3Hu 100 - 120 nHeit. B mpouecce crapeHus
yMmeHblaeTcsi odpazoBanue AT®, cHMKAETCS IMIACTUYHOCTb, OKHUCISIOTCA
BHYTPHUKJIETOUHBIE CTPYKTYpPbl, MEMOpaHa TepsieT CHAJIOBbIE KUCIOTHI, U OT-
pULATENBHBIA 3aps] SPUTPOLUTA YMEHBLIAETCS. DPUTPOLIUTHI (ParouuTupy-
I0TCSL B TKaHsAX makpodaramu. Hanbonb-
niee pa3pyuieHue pUTPOLUUTOB MPOUCXO-
JIUT B CEJIE3€HKE ( CTapble IPUTPOIUTHI )
U TeYeHH ( SPUTPOLMUTHI C KOMIUIEKCAMU
aHTUTEH-aHTUTEJI0O Ha MeMmOpaHe ). Bos-
MOXEH  BHYTPUCOCYIUCTBIA  T€MOJU3
SPUTPOLUTOB. JlEMOHUPYIOTCSA B MEYECHH

T —

= M\ 1 KOXKE.
o7\
NI rcia T'emoenooun. OOecrieunBaeT abIxa-
rpynna rema _ (6enok) TEIBHYIO q)YHKHI/IIO sputporuTos. Co-

Puc. 49. Cmpykmypa 2emoenobuna ~ NEPKUT OEJKOBBIM HOCUTENb TJIOOMH |
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MPOCTETHUYECKYIO TPYIIy - reM. [[ByXBaJleHTHOE 3Kene30 SBISETCS

KOMITOHEHTOM MPOCTETUYECKON rpymnmbl. CHUHTE3UpyeTcs B 3PUTPOO-

nactax. HopmansHoe conepskanue B kpoBu 127 - 1451/n y keHuuH,

135 - 160 y Mmy>xuuH.

HIT (uBeTHO#M MOKa3aTeNb) - YKa3bIBA€T HA OTHOCUTEIBHOE HACHIIIIE-
HUE TeMOTIIOOMHOM SPUTPOLIUTOB.

Coedunenus c cazamu’

Paznunuaior cienyromuye coennHEHHs TeMOoJIoOMHA ¢ Ta3aMu: OKCHUT€MOTJIO-
oun HbO, xapOokcuremoriooun HOCO , BoccTaHOBJICHBIH reMOTIIOONH
HHb, meroxcuremornoounn MetHb ( oOpasyercst mpu momajgaHd B KPOBb
CHJIbHBIX OKHCJIMTENEH, jKeIe30 MepexoAUT B TPEXBAICHTHYIO (opMy), Kap-
ooremoriiooud HbCOs.

Opumponoss u e2o pe2ynayus.

[Iponcxonutr B KpaCHOM KOCTHOM Mo3re. HayanbHBIM 3BEHOM 3pUTPONO33a
ABIIIIOTCS CMB0A08ble KiemKu. J1Ji1 HOpMaIbHOTO MPOTEKaHUs mpoiiecca 00-
pa3oBaHUs IPUTPOIMTOB HEOOXOJMMA IMOJHOIICHHOCTh OEITKOBOTO H KUPO-
BOIro 0OMEHOB, 0OMEHa JKejie3a U, OCOOCHHO, MOJHOIICHHOCT, 0OMEHa BHTa-
MUHOB.

CoOCTBEHHO PETYINSALMS IPUTPOII0I3a OCYIIECTBIISICTCS BET€TaTUBHOM
HEPBHOM CHUCTEMOM U T'yMOPaJIbHBIM 3B€HOM PETYJIALINU.

['unoTanaMmyc peryaupyeT 3pUTPOIO33 KaK BBICHUIMI PETYyJsTOp Bere-
TATUBHBIX (QYHKIIHI.

CuMmnaTu4eckuil oT/ied BEreTaTUBHOW HEPBHOM CHUCTEMBI - CTUMYJIU-
pyet sputponods. [lapacumnaruueckuil OTAeNa BEreTaTUBHONW HEPBHOM cHC-
TEMBbI - TOPMO3UT.

OPUTPOTIOITUHBI - SBJSIFOTCS OCHOBHBIMHU PETYIATOPAMH 0OPa30BaHHS
SPUTPOLIUTOB, OOECTICUNBAIOIIMMU COOTBETCTBHE MEXKIYy OOpa3OBaHHEM WU
paspyuieHreM puTporuToB. OOpa3yroTcsi B KPOBEHOCHOH CUCTEME MpHU Kpo-
BONoTepe (BaXXKHOE MECTO 0Opa3OBaHMs - MOYKH, Tak ke neyeHn). [Ipu us-
ObITKE 00pa30BaHUsl 3PUTOLMTOB SPUTPOIO3 TOPMO3UTCA MHTHOUTOpaAMHU.
SIBASIFOTCS TIIMKOTIPOTEHHAMH.

13.4. JIeiikouumot. Knaccugpuxayusn u pynxyus.

Jletikoyumwr - Oenble KpoBsiHbIE Tenbla. OOecneunBaloT 3allUTHYIO
(GYHKIIUIO KPOBH.

Hopwma - 4 -9*10°%/1.

JleitkouTo3 - yenmdenne capime 10*10%/71.

JIeliKOmeHHs - CHIDKeHHe Hibke 4%10%/1.

KonnuecTBo JEHKOIMTOB B KPOBU HEMOCTOSHHO. DHU3NOIOTUYECKUE
JIEUKOIIMTO3HI:

1. ITumeBapuTENbHBIN.
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2. MUOreHHBIN.

3. DMOLMOHAIBHBIMA.

4. BosieBon.

5. JleiikonnTo3 GepeMeHHBIX.
PeakTuBHBIE JIEMKOIMTO3bI BOSHUKAIOT MPU BOCMAJICHUHN U OTINYAIOT-
Cs1 OT (PU3UOIOTUIECKUX H3MEHEHUEM JICHKOIUTAPHOU (DOPMYJIBI.
Tsxenoit maToyiorueit sBJISIETCS JEHKO3 - pak KpoBU (yBEIUUYEHUE HE-
nuddepeHIIMPOBaHHBIX (HOPM JICHKOIIUTOB).
PacnipocTpanena, 0COOEHHO cpefi TOPOJACKUX >KHUTelel, neikonenus. [Ipu-

HENTPOONNLHBIA
rPAHYNOLUMAT

. 3‘%‘

ManLin

MOHOUMWT

Gonswon

nwngounT

303UHOMDUN Bazodmn
rPasynoumT
NeikounTol 7-10% p!

Puc. 50. Jleiikoyumuwi

YUHBI - ypOaHM3alus, MPUMEHEHUE CHUJIIBHO
JNCUCTBYIOIIMX JICKAPCTBEHHBIX ITPEIAPATOB,
MOBBIIICHUE YpOBHA panuanu. I[lpu mydeBoi
00Je3HN JCUKOIICHUS MOJXKET OBITh BEChMa
3HAYUTENIbHON. CMEPTENHbHO CHMXKEHHUE KOJIU-
YeCTBa JICHKOIIMTOB HHMXKE 0,5*109/H.

Bce BUIbBI JIEHKOIIUTOB CIIOCOOHEI K aMe-
oounHoMy ABwxkeHuto. [loa neiicTBueM xeMo-
TaKCUYECKUX (DAKTOPOB OHU MPUOOPETAIOT
CIIOCOOHOCTh K II€JICHANIPABICHHOMY JIBHXKE-
Huto. O0J1amaroT MOJIOKUTEIIBHBEIM XEMOTaKCH-
COM II0 OTHOIICHHIO K OaKTepHUalbHbIM TOKCH-
HaM, KOMIUJIEKCaM aHTUT€H-aHTUTEINO, MPOIyK-
TaM pacmnaja Oaktepuil. CriocoOHBI K (aroiu-
TO3y: COJMKEHUE - aare3us - IOIVIONIEHHE -
nepeBapuBanue. bonee 50% neiikouuToB Ha-
XOJIUTCS B TKAHSX 32 MpejeaaMu KpOBEHOCHOTO
pycna, 30% B KOCTHOM Mo3Te, B KpoBH - 20%.

Takum 00pa3oM, KpOBb JUIsl JIEUKOLIUTOB
SIBJISIETCS TEPEHOCUYMKOM OT MecTa oOpa3oBa-
HUSI K MECTY UCIIOJIb30BaHUSI.

Knaccugpurxayus (puc. 50):

2Panynoyumol

s03uHOGUIbI 1 - 4%
6azodmiet 0,25 - 0,75%
Hertpoduibt 50 - 75%

azpany1oyUumol
auMdoruter 25 - 30%
MOHOIIMTEI 6-8 %

A. roable 0 - 1%
B. najoukosiiepHsie 2 - 5%
C. cerMeHTosiepHbie 55-68%

DyHKyUU 1eUKOYUmos.
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Heiimpoghunvl - nHaxonsaTcss B KpoBU 6 - 8 4acoB, T.K. MUTPUPYIOT B
CIU3HUCTBIE 0007109KU. X IPOIOMIKUTENEHOCTD KU3HU OKOJIO 13 CyTOK.

BoimonustoT GpyHKImuK (aronuTo3a U BHYTPUKIETOUHOTO MIEpeBaprBa-
HUS Yy>KE€POJTHBIX KJIEeTOK. ['panynsl HEHTPOoDUIOB copepKaT MOJHBIN HAOOP
(epMEeHTOB /JIsi BHYTPUKIECTOYHOTO MUIIEBAPEHUS.

SIBISIIOTCST cCaMbIMU Ba)XKHBIMHU (paKTOpaMu HecTenn(puueckoil KieTod-
HOW 3alIUTHOM cucTeMbl KpoBU. [lepBbIMU IPUOBIBAIOT B OYar BOCHAJICHHUS.
AKTUBUPYIOTCS (PU3HOJOTUYECKU aKTUBHBIMU BEIIECTBAMU (apEHAJINH).

bazogunvl - B KpOBEHOCHOM pyciie HaxosaTcs nopsiaka 12 gacos. Cy-
IIECTBYIOT 0a30(UIIbI KPOBU U OM30( MBI TKaHEH (Ty4HBIC KICTKH).

bazoduiasl KpoBU BBINOJHAIOT (PYHKIMU TMOTJIOMIEHHUS] OUOJIOTHYECKU
AKTUBHBIX BEIECTB U3 MEXKJIETOUYHOMN Cpe/ibl, CHHTE3a U BBIJICJICHUS B IJIa3-
My OMOJIOTUYECKH aKTHUBHBIX BEIIECTB, PEryJSLUUU MPOHUIAEMOCTH COCYIH-
CTOM CTEHKH, YYaCTUSl B UMMYHHBIX PEaKLHsIX.

Bbiaenstor ructaMuH (pacluupsieT COCyAbl U YBEIMYMBAET NPOHHULIAE-
MOCTb COCYJIUCTOM CTEHKH), FenapHH ( MpersTCTBYET CBEPTHIBAHUIO KPOBH ),
CIOCOOCTBYS JTyUllleMy KPOBOCHA0KEHUIO 04ara BOCHaaeHUsI.

Do3unogunebl - CyTOUHBIE KOJEOAHMS, HOYBIO X KOJUYECTBO YBEIU-
yuBaetcs Ha 30%, yTpoM B BO BTOpPOM MOJIOBHHE JHs MeHblIe Ha 20%, yeM
CPEIHECTAaTUCTUYECKAs BEJIMUMHA.

BoinonHstoT cienyromue GyHKIUNA: 00ecTieYuBat0T POTUBOTIUCTHBIN
UMMYHUTET, MPEAYIPEXKIAIOT MMONAJaHUE aHTUTEHOB B KPOBEHOCHOE PYCIIO
MyTE€M CBSI3bIBAHMS UX B TKaHSX.

Monoyumul - y4acTBYIOT KakK B ClielIM(PUUECKUX, TaK U B Hecrienudu-
YECKUX 3allUTHBIX MEXaHU3Max KpoBH. [ ux mMeMmOpaHbl XapaKTepHO Ha-
JINYWE€ MHOTOYHUCIICHHBIX PELENTOPOB, MO3BOJISIIOIINX “‘y3HABaTh AHTUTEHBI,
MMMYHOTJIOOYIHHBIL, TUM(POKUHBI ( MEAUATOPHI JIUMQPOIUTOB ).

Beinonsstor cieayoomue QyHKIUU: CEKPETOPHYIO (BBIIETSAIOT JIU30-
LIMM, aKTUBHBIE (DOPMBI KUCIOPOAA, HHTEP(PEPOHBI, (HarolnTo3a, HUTOTOKCH-
YEeCKyI0 (pa3pylialoT MeMOpaHbl 4y>KEpOAHBIX U ONYXOJEBbIX KIeTOK Op U
H,0,). TkaneBas popma — makpodaru.

Jlumghoyumul - ABISIOTCS LIEHTPAIBHBIM 3B€HOM U KJIETOYHOU M TYMO-
paibHOM crienu(PUUecKo 3alMTHON CUCTEMBI opraHu3ma. [IpomaomkuTenns-
HOCTb Xu3HU 10 10 u Oosee net. OOpa3yroTCss B KpaCHOM KOCTHOM MO3Te€.
[Tocne oxoHuaTenbHON nUdPEepeHIUPOBK MUTPUPYIOT B CEJIE3E€HKY, JIUM-
daTuyeckue y3iabl, MUHIAIUHBI, MeiepoBbl Onsmku. MMeroT Ha MeMOpaHe
pELEnTOophl, MO3BOJIAIOIIME OTINYATh CBOE M YyXKO€ (KJIETKH MMMYHHOTO
Haza3opa). OGecneunBalOT BHIPAOOTKY aHTUTEIN, JIU3UC UYKEPOJHBIX KIIETOK,
OTTOP>KEHHE TPAHCIUIAHTAHTA, YHUYTOXKEHUE COOCTBEHHBIX MYTaHTHBIX KJl€-
TOK.
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[To mecty oxoHvaTtenbHOW AUQGEPESHIIUPOBKUA ACISATCS HA THUMYC-
3aBucuMeble (T-muMbonuThI), TUMYC HE 3aBUCHMEBIE (B-mumdonuTsl) u ecte-
ctBeHHble Kuyuiephl (NK-mumdonutsr).

[Tonynsmmst T-TuMGOITUTOB COCTOUT M3 HECKOIBKHUX TPYII KIETOK.

T -xunnepwr - 00ECEUNBAIOT PEAKIUU KIETOYHOIO UMMYHHUTETA. BhI-
3bIBAIOT OCMOTHMYECKHUH JIM3UC U aronTo3 (MporpaMMHUpPOBaHHAs KJIETOYHAsS
rubesnb) KIETOK C W3MEHEHHBIMH AHTUTEHHBIMHU CBOMcTBaMU. COXpaHSIOT
KJIETOYHBII TOMEOCTA3.

T-xennepwvi - akTuBUPYOT B-mumdonutsl u T-mumdonuTel 1 Hanpas-
JSFOT UMMYHHBIN OTBET IO TYMOPAJIbHOMY WJIM KJIIETOYHOMY ITYyTH, COOTBET-
ctBeHHO. Cym. T-xemmepst 0, 1, 2 u 3-ro Tuna.

T-cynpeccopvl - TIOHNABIAIOT aKTUBHOCTH B-nmumdornuroB u T-
KWJIJIEPOB, T.€. PETYJHUPYIOT CUJIY U HANPABICHHOCTh MMMYHHOH pEaKIuu.
Cpenu HUX KpaliHE BakHa TPyIIa TKAHEBBIX AHTUTEH CHEUU(PUYHBIX CY-
MIPECCOPOB, KOTOPHIE MPEAOXPAHIIOT OPTAaHU3M OT ayTOMMMYHHBIX PEAKIIUM.

T-numgpoyumor namsamu — 0OECNEUUBAIOT IJIUTEIbHBIA (MHOTA TO-
KU3HEHHBI UMMYHHUTET).

B-numghoyumer - ObecneunBaeT ryMopanbHblii UMMYHHTET. [locie ak-
tuBaiuu Al (aHTUTEHOM) MPEBpaIIAlOTCs B IMJIa3MaTUYECKUE KIIETKH - MPO-
nyuentsl AT (antuten). Cpenu B-muM@ouuToB paznuyaroT JOJITOKUBYIITUE
TIa3MaTUYECKUE KIIETKH, KOTOpbIe 00€CTIeUnBaIOT Crien(pruueckuii UMMYyHU-
teT a0 1,5 ner, u B-numdouutel namsaté (MHOTOJIETHUN UMMYHUTET).

13.5. Cneyugpuuecxkue u necneyughuueckue 3auiumnslie MexaHuIMol Kpo-
eu. Ummynumem

Hecneyuguueckue mexanuzmvl ciocoOHbI 00€3BPEKUBATH HHOPOIHBIC
areHThl ¢ MEepPBOTO NpeabsiBicHus. bonee npeBnue. HampapieHb! mpoTuB Bce-
T'0 4Yy>KOTO.

Hecneyuguueckue xnemounvie - obOecriednuBarOTCs (aroudtapHOl U
[IUTOTOKCUYECKON aKTUBHOCTHIO BCEX JieMKOIUTOB. Hanboliee BaKHbBI B 3TOM
nnaHe Hedtpodunsl. B mporecce (aronuroza ocBoOOKAAIOTCS BHYTPUKIIC-
tounble Al', KOTOpBIE, TIOMMaast B KPOBb, CTUMYJHPYIOT crienududeckue 3a-
IITUTHBIC MEXaHU3MBI.

Hecneyugpuueckue eymopanvHuvle - 00ecieunBaOTCca  (PakTopamu Ty-
MOpAJIbHOM  MPUPOJIBL.

a) mu3oruM (00p. HeUTpodmIamMu U Makpodaramu, JIU3UPyeT MemMOpa-
HBI OaKTepui).

0) pubpoHekTHH - O6EMOK, MPOAYIUPYEMBIH Makpodaramu, SHIOTEIU-
€M, TJIAJIKOMBIIICYHBIMU KJIETKAMH, T€MATOIUTAMH U JIp., CTIOCOOCTBYOIIHIA
OTICOHU3AITUH Ty KEPOTHBIX KIIETOK.
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B) uHTepdeponsl ( oOpasyrorcs HeUTpodmIaMu U MOHOIUTAMH ).
ObecnieunBaeT HeCHEU(PUUECKYI0O MPOTHUBOBUPYCHYIO 3aIlUTy IMYTEM TOP-
MOXKEHHUSI CHHTEe3a Oelika B MOPaKEHHBIX BUPYCOM KJIETKaX, U, COOTBETCT-
BEHHO, OJIOKUPYIOT UX Pa3MHOKECHHE.

I') KOMIDIEMEHT - KoMIUiekC 3 40 OenKkoB, 00eCTICUMBAIONTUI: ITUTO-
JIN3, OTICOHU3AIMIO, aKTUBALIUIO (ParoIUTOB U BBIJCICHNE THCTAMUHA U CEPO-
TOHMHA U3 TYYHBIX KJIETOK, YYaCTBYIOUIUN B MOJAU(PUKALIUA UMMYHHBIX KOM-
UJIEKCOB.

Cneyughuueckue mexanuzmol 00€CIIEUNBAIOT KIETOYHBIA TOMEOCTa3 U
OCHOBaHbI Ha U30MPATENHHBIX XUMUYECKUX PEAKIMIX - UMMYHHBIX OTBETaX.
HarmnpaBneHsl NpoTHB ONpeeIeHHOTO aHTUT€HA.

HUmmynumem- criocOOHOCTh OpraHusMa crnenupuyecku 00e3BpeKu-
BaTh UyKEPOJHBIC areHTHI.

Hmmynnote peakyuu — crienu(uIecKuii 0OTBET UMMYHHOU CHCTEMBI
Ha JCHUCTBHE aHTUTE€HA, COCTOSIIUN B TPUOOPETEHUH CIIOCOOHOCTH OpraHu3-
Ma K €ro MHAKTHUBAIIH.

3amyckaroTcs MomajaHueM B KpoBb aHTUreHa (Al') -moTeHnualibHO
OosiesHeTBOpHOTO (hakTopa. B cTpykTypy Al BXOAST MoOjeKysa - mepeHoC-
YUK ¥ OMPEIEISAIONINE ero Ceu(UIHOCTb.

NMMyHHas cuctema npeicTaBieHa UMMYHOKOMNEMEHMHbIMU OP2aHa-
mu (KpacHbI KOCTHBI MO3T, TUMYC, JUM(ATHUYECKHUE Y3Ibl, CEJIe3€HKa,
muMdaTtryeckas TKaHb KUIIEYHUKA, MUHIQIUHBI ) U KJIETKaMH KpoBHU ( OC-
HOBHBIE —JTUM(DOIIUTHI, BCIOMOTaTeIbHbIE — Makpodaru, JeHIPUTHBIE KIIET-
Ku, HeUTpodwmibl, 6a3o¢puisl, MoHOIUTHI, NK-mumdboruTsr). LlenTpanbhbiit
OpraH UMMYHHTETA - TUMYC. Y dajleHue TUMyca B J€TCKOM BO3pacTe MPHUBO-
IUT K IMMYHOJIOTUYECKOUN TOJIEPAHTHOCTH U CMEPTH OT MH(EKITHIA.

NmvmynuTeT OblBaeT MHQPEKIIMOHHBIN (3alUTa OT BUPYCOB U OakTe-
puil), mapazuTapHblid (MPOCTEMIINE, YePBU, MAPA3UTHI) U HEMH(PEKIIMOHHBIN
(paspyiieHue COOCTBEHHBIX MYTAHTHBIX, TPAHCIJIAHTAHTHBIX KIIETOK, Uy)Ke-
POJHBIX OETKOB, JIMMUAOB U TIOTUCAXaPHUIOB).

NMMyHUTET OBIBA€T €CTECTBEHHBIN (BPOXKIEHHBIN U BO3HHMKAIOLIUN B
pe3yNbTaTe €CTeCTBEHHOTO MOMAaJaHusl B OPTaHU3M aHTUTEHOB) M HCKYCCT-
BEHHBIH (MPUOOPETEHHBIN MOCIIe UMMYHU3AIIHH).

[IpuoOpeTeHHbIiI UMMYHUTET MOXET OBITh AKTUBHBIM (BBIpAOOTKA
COOCTBEHHBIX aHTHUTEN) U MACCUBHBIM (IIOMaJaHuEe aHTUTEN U3 APYroro op-
raHu3Ma).

Cneyuguueckue KiemouyHvle MEXaHU3Mbl (KJIETOYHBIA HMMYHHUTET)
obecnieunBaroTcs T-mumdonuramu.

Cneyuguueckue cymopanvhvie MEXaHU3Mbl (TyMOPAJIbHBIA WMMYyHH-
TeT) obecnieunBaroTcst B-nmumdornuramu.

Peaxyuu anmueen - aumumeno.
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AT UMET aKTUBHBIE LEHTPbl, KOMIUIUMEHTAPHbBIE AHTUI€HHBIM Jie-
tepmMuHaHTaM Al'. FIX MOeT ObITh HECKOJIBKO.

Peakiust aHTUTEH-aHTUTENO CBOAUTCS K CIEU(PUUECKOMY B3aUMOICH-
CTBUIO aKTHBHBIX LIEHTPOB AT u aHTHreHHbix aerepMuHant Al'. B nmpocreii-
mem cirydae oopasyercst komruiekc AI'-AT, B kotopom Al TepsieT cBou ma-
TOJIOTUYECKHE CBOMcTBa. B mocnemyromem ¢aromutupytorcs. B xoHeunom
UTOIE NPOUCXOIUT JeTOKcHMKanuss Al', ero HeWTpanusauus, JIUMUHALAS

UPKYJIUPYIONIMX UMMYHHBIX KOMILUIEKCOB 4Y€pe3 OpraHbl BbIJEIEHUS (puUc.
51).

Peakuus npeuunurauvm adHTHUreH

Ay L
aHTUTENno _—

Peakuus arrnoTuHauum

KNEeTKHU C
dHTUreHamu I
=

daHTUTENA

Peakuus oncoHUsaUuW - yMeHblUeHUe OTpULIATENbHOrO 3apaaa KneTok
dHTUTENaAMMK. -/

~

Puc. 51. I'vmopanvroiii ummynumem

B cucreme mMmyHHTETa Bemymias posib MPUHAICKUAT JTUMGBOITUTAM,
HO aHTHUTENA MOTYT (DHKCHPOBATHCS HAa CETMECHTOSJICPHBIX JICHKOIIMTAX,
SPUTPOLUTAX U TPOMOOITUTAX.

Hapywenus ummynumema.

Annepeuss BO3HUKAET KaK THUNEPUMMYHHAsl PEaKIIUs, PIHUBOISAINAS K
MTOBPEKJISHUIO COOCTBEHHOT'O OpraHu3Ma.
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AymoumyHnsie peakyuy — HapylieHre (pyHKIIUNA apCIIO3HABAHUS CBOUX
AQHTUTCHOB U Pa3pyIICHUE COOCTBEHHBIX JIKETOK U TKAHEH.

Hmynuas nedocmamounocms — yTHETEHUE UMMYHHBIX MEXaHU3MOB H
CHUKEHHUE COMPOTUBIISIEMOCTH K MH(MEKITHUH.

13.6. Tpomooyumasr. Céepmuieanue Kposu (cemocmas)

Tpomboyumer (KpOBSHBIC TUIACTHHKH) OOPa3ylOTCS B KPACHOM KOCT-
HOoM Mosre. XKuByt 5 - 11 gHeit. Pa3pymaiorcs B KOCTHOM MO3re, MEYeHH,
cenesenke. Hopma - 250 — 400*10%1.

YBenuueHue - TpoMOOIIUTO3, YMEHBIIIEHHE - TPOMOOTICHUSI.

Huametp 1,6 - 6,5 mxm. Tonmmna 0,5 - 0,75MKM.

DyHrkyuu mpomooyumos:

1. UrpatoT BeAyIIyIO pOJb B KOAryJIAIIMOHHOM TeMOCTa3e.

2. 3aHUMAIOT KpaeBOe€ MOJIOKEHUE B KAMWIUISpE, SBISISICH 0apbepoM MEXKITy
COCYJIUCTOU CTEHKOM U KPOBBIO.

3. CriocoOHBI K arperany U aare3nu (COCyanucTo - TPOMOOIUTAPHBIN reMo-
CTa3).

4. BeionHsAT aHruotpopuueckyro pyHkuuto (15% TpoMOOLMTOB B CYyTKH
paspy1iaercs, ooecreurnBasi IMTaAHUE COCYIOB).

5. HakannuBaroT ¥ BBIACTAIOT TaKue OMOJOTUYECKU aKTUBHBIE BEIIECTBA KaK
CEepOTOHUH, rucTaMut, AT®, pakTOpsl CBEPTHIBAHUS.

TpomOoruTapHas HEAOCTATOYHOCTh NPUBOJIUT K TEMOpPArvsiM WM
MUKPOKPOBOM3IUSHUSM BCJICACTBUE YBEIMYECHHS JIOMKOCTH KamWLISPOB,
YTO HE HAOIIOAACTCS MPU FeMOPUITHH.

I'emocmas - Guonornyeckue U OMOXUMHUYECKHE IPOLIECCHI, KOTOPHIE
o0ecreunBarOT B OpPraHM3Me OCTAaHOBKY W TPEIYNpEeXIEeHHE KpPOBOTEUE-
HUI.

Cocyoucmo-mpomboyumapnulil 2cemocmas ( unu nepsuunsiii). Odecmne-
yuBaeT B 90% ciaydyaeB OCTaHOBKY KPOBOTE€UEHHUS M3 COCYAOB IHAMETPOM
MeHee 100 MKM ( Kanujuipbl, MOCTKAMWUISIPHBIE BEHYJbl U apTEPHUOJIBI ).
OcTaHOBKa KpOBOTEUEHUSI O0OECIEUNBACTCS CYKEHHEM COCYJOB M UX 3aKy-
MOPKO# arperaraMu TpOMOOITMTOB.

Da3zvl nepsuuHO20 2eMocmasa.

—Pednexropubiit cmazm cocyna. Bo3nukaer B pesynbrare 00J€BOTO
paspaxeHusl.

—Anre3us ( IPUJIKIIAHUE ) TPOMOOIIMTOB K COCYAUCTON CTEHKE.

—QO0partumas arperamusi TpPOMOOIIUTOB.

B mporiecce aaresuu TpoMOOIUTHEI MEHSIIOT GopMy, IpuodpeTas Immiu-
MOBUIHBIE OTPOCTKU. TpoMOOIIUTHI B3aUMOJCHCTBYIOT MEXKIYy co00il 1 00pa-
3YIOT KOHrIoMepaTsl U3 20-30 KIEToK.

I Inasmennsiii (KOA2YIAYUOHHDIL) 2eMOCMA3.
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ObecneunBaeTcsl MIa3MEHHONW CHCTEMOW CBEPTHIBAHHUS MPHU YYaCTUU
KJIETOK KPOBU M COCYIUCTON CTeHKU. OCHOBHBIE MPU3HAKA CHUCTEMBI CBEpP-
ThIBaHUS: KackagHas, pepmentatuBHas. CyTh mporiecca COCTOUT B TOM, YTO
B M3 HEAaKTHBHBIX MPEIIICCTBEHHUKOB 0Opa3yloTCsl aKTUBHbBIE (DAKTOPHI
CBEPTHIBAHMUS.

T P AB MA

2 2

Paspywe+ve Txanein n cocypoe

| aran A
Axtusaums ree Bonenetme Cyxenue
vaperauma gl Ba3OKOHCTPUK-
TpomBouurap- > cocyaos
. . TpomBoywvros TOpOB Y

OBPASOBAHUE TPOMEBOLIMTAPHOW MPOBKU

Il aran

BHYTPEHHMI BHELWHWN
AxTueayms nyTe nyTe
nNasMeHHorn
remocrasa

Mnaamerrbie akrops MnasmeHHble dakTopsi

1 pasa + Karanumuyeckas no- 7 haxTop
BEPXHOCTL konnaresa e G

OBPA3OBAHWE NPOTPOMBUHA3LI

 roen v

2 gpasa MporpomGur

Tpombun

OBPA3OBAHVE TPOMBMHA

A |

3 ghasa Dnbpuroren DuBpuH

OBPASOBAHUE ®UEPWHOBOIO CIrYCTKA

Il gran
Perpakuus DubpuHoren
crycrxa ’

PETPAKLMA CryCTKA

Puc. 52 Mexanuzmor u cmaouu ceepmuvléanus Kposu
®da3za dKTHUBallMK IIPpCAIIoIaracTt JBa JTalla - 06pa30BaHHe AKTHUBHOTI'O

mpomboniacmuna, TPOMOOKHWHA3bI WJIM MPOTPOMOMHA3BI U 00pa30BaHUE aK-
TUBHOTO MPOMOUHA.
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Obpaszosanue ¢@uodbpuna. B mporiecce OrpaHUYEHHOTO MPOTEOIN3a
¢ubpunorena odpazyercs puOpuH-MOHOMEP U ABa PpuOpUHONENTHAA - A U
B. B mpucyTcTBUM MOHOB Kanblus U (HUOpUHOMENTHAA A MPOUCXOIUT MO-
mumepusanus GulOpuHa ¢ obpazoBanuem ¢udbpuna. Ilocnennuii obpasyer
CeTb, KOTOpas fABISETCS OCHOBOM eemocmamuyecko2o mpomba, cojepKalie-
ro B OOJIBIIMX KOJHYECTBAX arperupyronire TPOMOOIUTHI U IPUTPOIUTHL.
Yepe3 HECKOIBKO YacoB MOJ JEHCTBHEM TpOMOOCTEHHWHA B IMPHCYTCTBUU
Kaibliisg HUTH (GUOpHHA YKOPAYMBAIOTCS, OT)KUMAETCS CHIBOPOTKA U TPOMO
MPOYHO 33aKpBIBAET MPOCBET cocyna (pempaxyus ceycmra). OMHOBPEMEHHO
OH CTSITUBAET Kpasi paHbl.

B obGecrieuennu reMocTasa y4acTByeT U aHTUCBEPTHIBAIOIAS CUCTEMA.
B HOpME e€ aKTMBHOCTH ypaBHOBELIMBAET CBEpPThIBaIONIY0. CMelIeHHE paB-
HOBECHUs MIPUBOANUT WA K TeMO(DHINH, WIH K BHYTPUCOCYAUCTOMY CBEPTHI-
BaHUIO KPOBH ( SIBIIIETCSI OJTHOM M3 OCHOBHBIX MPHUYUHON WH(pAPKTa MUOKAP-

na).

13.7. I’ pynnwt Kposu.

OpUTPOLUTHI YEJIOBEKA SIBISIOTCS HOCUTEISIMA MHOTMX AHTHUICHOB,
KOTOpbIE 00JIaJal0T UMMYHOJIOTMUECKON CHEU(PUYHOCTHIO U BBI3BIBAIOT
oOpa3oBaHME€ WMMYHHBIX Tel - arrIoTuHUHOB. B 1901 r. K.JIanmreiinep
otkpbL1 rpynmsl ABO, B 1937 1. coBmecTHO ¢ A.BUHEPOM OTKpBLT pe3yc-
dakTop.

CucteM000pa3yommM TPU3HAKOM SIBJISIETCS HAJIMYUE B 3PUTPOLIUTAX
cnenupuuecknx aHTureHoB. OcobeHHocThio cucteMbl ABO sBiseTcs: Halu-
yye B IUIa3M€ €CTECTBEHHBIX AHTHUTEN — arryIlOTUHUHOB. J{7s Bcex Apyrux
CUCTEM arrIlOTUHUHBI HMMYHHBIE , TO €CTh BBIPA0ATHIBAIOTCS MPU UMMYHU-
3alMU COOTBETCTBYIOIUM aHTUTE€HOM.

BceTpeda arriroTHHOT€HOB 3PUTPOLUMTOB C KOMILJIEMEHTApHBIMM arT-
JFOTHHUHAMH BBI3BIBACT PEAKIMIO arrIOTHHAIMK (CKJICUBAHUS ) SPUTPOIH-
TOB. DPUTPOLUTHI OCAXKIAIOTCS B KPOBH, 3aTEM IIPOUCXOIUT UX remoin3. Ec-
JIM 3TO MPOU30ILIO NP MEPETUBAHUU KPOBH, TO Pa3BUBAECTCS FeMOTpaHCc)y-
3UOHHBIN LIOK.

['pynnel KpOBH HE MEHSIOTCS B TEUEHUU KU3HU. OHU SABIISIFOTCS TEHE-
THUYECKU OOYCIIOBJIICHHBIMU ( TIPaBHJIbHEEC TOBOPHUTH - aHTUTCHHBIA COCTaB
sputpouutoB ). [IposiBisitoTcst Ha 5-9 Hemene pa3BUTHS 3apojblimia. ATTIIO-
TUHOTE€HbI MOTYT HAaXOJIUThCS HE TOJBKO HA MEMOpaHE SPUTPOIIUTOB, HO U B
CBOOOJHOM BHJE B IJIa3M€ KPOBH, TPYAHOM MOJIOKe, citoHe. [lonamanue ux
B KPOBb MOKET BbI3BaTh 00pA30BAHKME AHTUTEI.

Cucmema ABO.

B 1901 r. JlanmreitHepoM OTKpPBITHI arritOTUHOTEHBl B u A, mpen-
MOJIO)KEHO HaJW4yhe arrmoTHHUHOB o U . B 1928 r.flnckum nano Oy-
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KBEHHOe 00O3HadeHHe Tpymm kpoBu mo oroii cucteme : OP(l), AP(II),
B(I11), AB(IV) (puc. 53).

0> 110 1 oPp)| O

@ B OTeyTCTBME AITNIOTHHALMN Hanuuue armioTuHausn

Puc. 53. Cucmema ABO

Ocobennoctsamu cucteMbl ABO, mo3BOJSIOMMMH OIICHUBATH ©€ B
KaueCcTBE OCHOBHOW C TOYKHM 3pEHHsI KOH(IMKTA B MPOILECCE MEpPEIUBaAHUS
KPOBH, SIBJISIIOTCSI:

— 100% pacnpocTpaHEHHOCTB,
— HaJU4YUE E€CTECTBEHHBIX ArTJIFOTUHHUHOB.

Cucmema pe3syc - hakmopa.

SBnsieTcs BTOpOMl KIIMHUYECKH HamOojee 3Hauummoul. OTkpeita Jlan-
mreriHepoM 1 Bunepom B 1937- 1940 rr npu moMomy CbIBOPOTKH KPOJIMKOB,
MMMYHU3UPOBAHHBIX 3PUTPOLIMTAMHU MAKaK - pe3yc. JTa CbIBOPOTKA BbI3BaJIa
arTIIOTHHALIAIO YPUTPOIIMTOB YenoBeka B 85%. OTKpHITHI aHTUTEH ObLT Ha-
3BaH pe3yc-antureHoM ( Rh), a kpoBb, B KOTOpPOW OH OOHAPYKHBACTCS - Pe-
3yC MOJIOKHUTEAbHOM. JIeBuH B 1941 r. OTKpBUT arrIFOTHHOTeH hr, TecHO CBsI-
3anubid ¢ Rh ( D ) u mpucyrerByromuii y octanbabix 15% mromeid. Rh - hr
arrJIFOTUHOTCHBI MOSBIISAIOTCSA B Bo3pacte 5 - 10 Henenb. Ilepenarorcs mo Ha-
cnenctBy. Rh arriroTuHOreH 00NafaeT BBICOKOW MMMYHOTCHHOCTBHIO. Ero
HomnajaHue B KPOBb PE3yCOTPHUIATEILHOTO PELUIIMEHTA BbI3bIBACT 00pa3oBa-
Hue aHtutenl (MMMYHHBIX). OIHA W3 CTOPOH STOTO BOMpOCa - 3TO pe3yc-
KOH(JIUKT Matepu U mnoaa. CyTh €ro COCTOUT B TOM, UTO PEOEHOK Yy pe3yc-
MOJIOKUTENBHOIO OTLIA U PE3yC-OTPULIATEIILHON MaTepu HacjeayeT pesyc-
MOJIOKUTENbHYIO TPUHAMJIEHKHOCTh KPOBU. Pe3yc-NnosoKuTeabHble 3pUTPO-
LIUTHI peOeHKa, rmonajaasi B KpOBb MaTepu BO BPEMs POJOB WM MPEPbIBAHUSA
OEpEeMEHHOCTH, BBI3BIBAIOT BhIPAOOTKY aHTUTeN. OOBIYHO mepBas OepemMeH-
HOCTb MIPOXOJUT O€3 OCIOKHEHUH. B mepuoj mocieayrolieil anturena npo-
HUKAIOT 4Yepe3 IUIAllEHTY B KPOBb IUJIOJIa U BBI3BIBAIOT arryIlOTUHALIMIO €r0
SPUTPOLUTOB. Pa3BUBAETCs reMOJIMTUYECKAS KEATYXa, BO3MOKEH BBIKUBIILL.
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Oc00OEHHOCTAMH CHCTEMBI pe3yc (paKTopa, MO3BOJISIONIMMHE OIICHUBATh
e€ B Ka4eCTBE 3HAYMMOU C TOUKH 3pECHHsI KOH(IIMKTA B MPOIIECCE MepeTrnBa-
HUS KPOBH, SIBIISTIOTCS:

— BbIcOKas, HO He 100% pacnpocTpaHEHHOCTh aHTUTEHA,
— BBICOKAast IMMYHOT€HHOCTh aHTUTCHA,
— BBICOKAsl BEPOSATHOCTH KOH(DIUKTA.

13.8. Uzmenenusn 6 cucmeme Kpoeu npu movluledHoll padbome

dm3ryeckas padoTa BbI3BIBACT CYIIECTBCHHBIC M3MEHEHUS B CHCTEME KPO-
Bu. [loBbiieHHOE 00pa3oBaHNE HETOOKHCICHHBIX MPOIYKTOB OOMEHA BEIIIECTB
BCJICICTBUE TUIIOKCUUA TPUBOJUT K CABUTY KHUCIOTHO-IIEJIOYHOTO COCTOSIHUS
KPOBHU B CTOPOHY METa0O0IMYECKOro anuao3a. bydepHbie cucTeMbl OKa3bIBaIOT-
Csl HE B COCTOSIHUM HEUTPAIN30BaTh HAKOMMBIIKUECS B KPOBU MPOTYKTHI HETION-
HOro okucieHus. [loaromMy mocneacTBus anya03a JMKBUIUPYIOTCS B BOCCTAHO-
BUTEJILHOM IIEPUOE.

CHIKEHHE MIEIOYHOTO pe3epBa KPOBH MPHU MBIIIEUHON paboTe CBsi3a-
HO C MOBBIIIEHUEM KOHLIEHTPALMA MOJIOYHOM W MUPOBUHOTPAAHOM KHUCIOTHI.
Oco0yto posib TpU 3TOM WUIPACT MOJIOYHAs KHUCJIOTA, KOHIIEHTPAIHsI KOTOPOM
MoXxeT Bo3pactath ¢ 0,5-1,5 mmoub/n B mokoe 10 15-20 MMomw/a npu pado-
te. [lpu nnuTenbHOM MBIIEYHON paboTe BA3KOCTh KPOBU MOXKET MOBBICUTHCS
c 4-5 no 7-8 ea. 1o 00YyCIOBIECHO YBEIUYEHUEM OTHOCHUTEIHHOTO KOJIUYeE-
CcTBa (POPMEHHBIX JIEMEHTOB KPOBH B PE3YJbTATE BBIXOAA KUAKOCTU U3 COCY-
JIOB B UHTEPCTU-LIMAITLHOE NIPOCTPAHCTBO. [IOBBIIIEHUE BA3KOCTH KPOBH, YBEIU-
YyuBas Mepu(epruuecKoe CONPOTUBICHUE TOKY KPOBHU, 3aTPyIHSET paboTy cep-
JIEYHO-COCYIUCTON CUCTEMBI.

Bo Bpemsi MpliieqHoi paboThl YCUIIMBAETCSI aKTUBHOCTH CBEPTHIBAOIICH
U TIPOTUBOCBEPTHIBAIOIIECH cHCTeM KpoBU. B mporiecce paboThl CBEpThIBac-
MOCTb KPOBU YBEIIMUMUBAETCS - BPEMS KPOBOTEUYEHUS U BPEMsI CBEPTHIBAHMS
COKpAaIatOTCsl.

[Tpu MbiieyHON paboOTe MIPOUCXOIUT YBEIMUCHUE KOJIMUECTBA JICUKOIIH-
TOB B KPOBH - MUO2eHHbLU Jietikoyumo3. I IpuunHON TeHKOIMTO3a SBIISIETCS BbI-
XOJI JISMKOIIUTOB U3 KPOBETBOPHBIX OPraHOB U KPOBSIHBIX jeno. CTeneHb u3me-
HEHUI KapTUHBI O€JI0N KPOBU 3aBUCHUT OT JUIMTEIILHOCTH U UHTEHCUBHOCTH (PU-
3UYECKOU PadOTHI.

ITokazaTenu KpacHOM KpPOBU MPH MBIIICUHOM pabOTe TakKe MOJIBEPraroTCs
BMEHEHUSIM. BBIIETSIOT TpH THUIA PEaKui KpacCHOM KpOBH Ha (PU3MUYECKYIO Ha-
IPYy3Ky.

Llepeswiti mun peakyuu XapakTepu3yeTcs MOBBIIICHUEM KOJIMYECTBA SPUTPO-
LHTOB {Muo2eHHblll spumpoyumos) 1o 5,5 — 6 « 10" /1. HesHauureasHO
YBEJIMYHMBACTCS COJICPKAHNE TEMOTJIO0MHA U TIOBBIIIASTCS TeMaTOKpUT. M3me-
HEHUS B B KAPTUHE KPOBH HACTYNAIOT BCIEACTBUE BBIXO/A SPUTPOILUTOB U3 Jie-
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no. K ucxoaHoMy ypOBHIO 3TH MOKa3aTejy BO3BPAILIAIOTCS Y€PE3 HECKOJIBKO
4acoB.

Bmoporti sman peaxyuu o0yclIOBIEH 3HAUUTEILHBIM YCUJICHHEM KPOBETBO-
PEHUS, O YeM CBUCTEILCTBYET MOBHIIIICHUE B KPOBU HE3PEIBIX (POpM 3pHUTpO-
LUTOB-PETUKYJIOLUUTOB. BMecTe ¢ TeEM OTMEUAaeTCs YMEPEHHOE CHMXKEHUE
KOJIMYECTBA 3PENIBIX 3PUTPOITUTOB U KOHIIEHTpAIMK reMoriioonHa. Boccranos-
JIEHWE MPOUCXOAUT B TeUeHHE 2-3 CyTOK. Takas peakuus, KaKk MpaBuio, Ha-
0Jiro1aeTcs Mpy JJIUTETLHON U HIHTEHCUBHOM padoTe.

Tpemuit mun peaxyuu BBISBISETCS MPU MHOTOJIHEBHOM HAMpPsHKEHHOM (hu-
3UYeCKOM padoTe U XapakTepu3yeTcsl yTHETEHUEM KpOBETBOPHOUM PyHKIwmu. [1pu
3TOM B KPOBH CYHIECTBEHHO YMEHBIIAECTCS KOJMYECTBO 3PUTPOLIMTOB U T'EMO-
riioonHa. BocctanoBieHne ux 3atsaruBaerca 10 5-7 guen. Takue u3MeHeHUs
KpPacCHOUW KPOBU CBHJIETENILCTBYIOT O PAa3BUTHUH XPOHUUYECKOTO YTOMJICHHS U Tie-
PEYTOMIICHHUSL.

TakuMm oOpa3omM, U3MEHEHUSI B CUCTeME KPOBH IMpHU (uzndeckoir paboTe
3aBUCAT OT €€ JJIUTEIbHOCTH U UHTEHCUBHOCTH, OTPAXKAIOT 001IMe (PU3NOIOTH-
YECKME 3aKOHOMEPHOCTH PEAKIUK OpraHu3Ma Ha HArpy3Ky W HallpaBJICHbI Ha
COXPaHEHUE OTHOCUTEIILHOTO MOCTOSTHCTBA BHYTPEHHEN CPENIbl OPraHU3Ma.

I'masa 14. ®U3NOJIO0OI'UA CEPALA

Dusuonoeuyeckue cOUCMBA U 0COOEHHOCMU CePOeYHOU MbIUYbL.
Luxn pabomul cepoya.

Pezynayus cepoya.

Onexmpoxapouozpaghus

N =

OcHoBHBIE (DYHKIIMU KPOBH OOECIEUMBAIOTCS MPU €€ NBUKEHUHU, KO-
TOPOE CBA3AHO C JIESITEIHLHOCTBIO CUCTEMBI KpoBooOparieHus. Cepale B 3Tou
CUCTEME BBINOJIHAET LIEHTPAJIBHYIO POJIb KAK 2eHepamop pacxooa u oasie-
Hus. bonbioit kpyr KpoBooOpaieHus ( CHCTEeMHBIN KPOBOTOK ) oOecIeurBa-
€T KpPOBOCHAOXEHHE BCEX OpPraHOB W TKaHeW. Manblit kpyr ( JIETOYHOW)
obecrieunBaeT HACHIILIEHHE KPOBU KUCIOPOJOM U OTAauy YTJIEKUCIIOTO rasa.
B nenoMm, 310 eauHOE KPOBEHOCHOE PYCiI0. 3aMKHYTOCTh CHCTEMbI KPOBOOO-
pallleHus SKCIIEPUMEHTAIBHO JOKa3aHa Y uibsiMoM ['apBeeMm.

Cepane uenoBeka 4 kamepHoe. Y TUI0/1a IpeIcepans COOOIIAI0TCS IPH
MIOMOIIM OBaJILHOTO OTBEPCTHS, & a0pTa U JICTOUYHASI apTepHUsl COSAUHEHBI 00-
TaJUIOBBIM TPOTOKOM. IIpu mepBOM BIOXE HOBOPOMKIECHHOIO JIETKHE pac-
MPABJISIOTCS, TUIPOJIUHAMUYECKOE COMPOTUBIICHHE MAJioro Kpyra KpoBOOO-
palieHus majgaeT U KpoBb MocTynaeT B Hero. Kianan oBajlbHOrO OTBEpCTHS
npyXKUMaeTcsl K Hemy U npupacraer. OJTHOBPEMEHHO YMEHbIIIAETCS TPOCBET
apTepUaIbHOTO MIPOTOKA, KOTOPHIN, B MOCIEAYIONIEM, 3apacTaeT.
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ConpoTHBIICHHE MajloT0 Kpyra KpoBooOpaileHus B 8 pa3 MEHbIIE,
4yeM OOJIBIIOTO. B CBSI3M ¢ ATHM JIEBBIN JKEITyI0UEK COBEpIIACT OOJBIIYIO pa-
00Ty u runiepTpodupyercs. Y B3pOCIOTo YeIOBEKa Macca JEBOT0 )KeIyJ0uKa
OompImie B 3 pasa.

14.1. @uzuonozuueckue ceoiicmea u 0coOEHHOCHMU CEPOCYHO MbLUILBL.

[To mopdonornyeckuM U PyHKIIMOHAIBHBIM ITPU3HAKAM B CEPJIIE BbI-
JEJSIIOT JIBa TUIIA MBIIIEYHBIX BOJIOKOH:

- B0JIOKHA paboye20 Muokapoa peACcepanil U KEITyT0UYKOB,

- BOJIOKHA godumeneti pumma ( nercmexkepos ) W TPOBOJSIICH

CUCTEMBI.

Pabounii Muokaps 31eKTpOPU3UOIOTHYECKH OTIUYAETCS OT CKeJeT-
HOW MbIIbl. [[oTeHIHAT MOKOS TUIMHYECKUX KapAUOMHOLIMTOB KaJIUEBOMN
npupoael. Ero BenmnunHa COCTaBIAET OKOJIO -90 MB, YpOBEHb KPUTHYECKOMN
nenonsapuzanuu - S0 MB.

[Torenuuman neiicteus umeet aMmmnTyay 120 MB u giurenbHocTh 200-
400 mc. B nem BeiaesnsatoT ¢aszbl: 0 - ObICTpOI enonsipu3anuy, |- HadyaIbHOU
OBICTPOI penoaspu3aiuy, 2- MEIJICHHONW penoisipu3aluu, 3- ObICTpOil pemno-
nsipuzanuu, 4- a3y 1nokos. YBEJIMUYEHUE YACTOTHI COKPAIIICHUS Cepla MpHU-
BOJUT K CHIDKEHUIO TIPOJOJDKUTENBHOCTU 3 U 4 (a3 mpu HEU3MEHHOU JIJTv-
tenbHOCTH 0, 1 1 2 (puc. 54).

da3za OBICTPOI JenoJIApU3AlMK CBSI3aHA C YBEJIIMUEHUEM TOKA HATPHS
U KaJbI[Usl Yepe3 HaTpUEBbIE M OBICTPhIC KaJIblIMEeBbIe KaHANbl. CeleKTHB-
HOCTb IMOCJEAHUX OTHOCHUTENbHAS, T.K. UEPE3 HUX MOTYT MPOXOJHUTh KaTHO-
HBI HATpHs TIpH AedunuTe Kaapius. [lo moctuxkenuro notennuana B -30 - -40
MB HAaTPUEBBIC KaHaAJIbl MHAKTUBHUPYIOTCS. [I1aTo moTeHImana aecTBust CBs-
3aHO C AaKTHUBAIlMENd KaJbIIMEBLIX KaHAJOB. BBLICOKMHM KalbIIMEBBI TOK
YMEHBIIIAET KAJIUEBYIO MMPOBOAUMOCTh MEMOpPaHBI, YTO MOACPKUBAET €€ Jie-
MOJISIPU30BaHHOE cOoCTOsiHME. B KkoHIle 2 (a3pl KaibLueBas MPOBOJUMOCTh
MeMOpaHbl YMEHBIIAETCS U YBEJIIMUUBACTCSA KAJIMEBasi, TOK KOTOPOTO U OIpe-
nensiet npoiuece ovicTpoit penossipuzanuu ( 3 daza ). B cocTtosHuM MoKos
JETOISIPU3YIONINE TOKU KaJbLUs U HATPUsl YPABHOBEIIEHBI C PEMOISPU3YIO-
MM TOKOM Kauus. [loTeHuuman nelcTBusi THMMYECKUX KapAUOMUOIMTOB BbI-
3BaHHBIN ( BOSHUKAET B OTBET HA Pa3JIpaKCHUE ).

[Ipy BO3HMKHOBEHHMHM M Pa3BUTUU IMOTEHIMANA JACHUCTBUS BO3HUKAIOT
U3MEHEHHS BO30yAMMOCTH. bhICTpas aenosspu3aiiys conpoBokaaeTcs adbco-
motHOM pedpakrepHOocThiO ( 0,27 ¢ ). [IpnunHa - WHAKTUBAIUS HATPUEBBIX
kaHajioB. OHM HAYMHAIOT BOCCTAHABIMBATHCS MPHU JTOCTHKEHUU B IIPOLIECCE
penonsipusanuu 3apsiga B -60 - -70 mB. Hactrymaer (aza oTHocuTeIbHOM
pedpaxrepnoctu ( 0,03 ¢ ). Benen 3a da3oil oTHOCUTENBHOM pedpakTepHO-
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CTH BO3MOKHBI KPaTKOBPEMEHHBIC (ha3bl SK3aIbTAllMd W MOHWKCHHON (DO3-
OyIUMOCTH.

+30 1
2
0
0 3
Ekp. -50 /
Eo -90 4
B030VIHMOCTD
HOpMAaJIbHaf L
DTHOCHTEIbHAS
pedpaKTEPHOCTH
abconwTHan
pedpaKTepHOCTD

Puc. 54. [lomenyuan oeticmsus paboue2o Muokpaoa

OYHKIIMOHAIBHO 3HAYE€HHUE OOJIBIIOTO Mepuoja adCoMOTHON pedpak-
TEPHOCTH COCTOUT B TOM, UTO MPEAOTBPAIIAECTCS BO3ZMOXKHOCTh IUPKYJISAIINU
BO30YKJeHUs 10 cepaiy ( pedpakTepHsblil iepruos 0obIlle, 4eM BpeMs Mpo-
BEJICHUS BO30YKJIEHUS IO CEPJIlY ) U €ro TETAHMYECKOMY COKPAILEHUIO MPU
PUTMHUYECKOM pa3/IpaKeHUH.

B HOopManbHOM cepiiie BO30YKACHUS U COKpalleHus pabouero Muo-
Kap/la BbI3bIBAIOTCSA MOTEHIMAIAMHU JACHCTBUS, KOTOPbIE TPUXOIAT IO MTPOBO-
JSIIEN CUCTEME cep/lia OT BOJUTEINICH pUTMA.

Amunuueckue Kapouomuoyumsl PactoOKEHbI B y3/1aX U MydKax Mpo-
BoAdALIEeH cuctembl cepana. OHU CIIOCOOHBI K CIIOHTAHHOMY BO30YKJIEHUIO.
B mepuoa auacTtoisibl ceplia B HUX BO3HUKAIOT BOJIHBI JEHOJISPU3ALUU -
MeONleHHas OUuacmonudeckas 0enonapusayus, KOTopas JIeKUT B OCHOBE aB-
TOMAaTHH CEJILIA.

DOneKkTpoPU3HOJOTUYECKHA TEHUCMEKKEPHBIE KIIETKH XapaKTepU3YIOTCS
HU3KUM TOTeHIaIoM 1mokos ( -50 - -60 MB ) 1 HU3KMM YPOBHEM KpUTHYE-
ckoit aenosisipuzanuu ( -40 -50 mMB ). B mokoe HartpueBas MNpOBOJUMOCTD
MeMOpaHbl 00JIbIlIe, YeM B CKEJIETHOM MBIIIIE U B TUITUYECKUX KapJAHUOMHO-
mutax ( Pya’ i P Por— 0,48 : 1: 0,02 ). VBenudeHHas HaTpueBas MPOBOIH-
MOCTb MEMOpaHbI CIIOCOOCTBYET UX BBICOKOM BO30yauMocTu. B oTinuuue ot
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TUTIAYECKUX KapJAHNOMHOIIMTOB, ATHIHYECKUE CIOCOOHBI K CaMOBO30YXKIIe-
HHUIO, B OCHOBE KOTOPOTO JISKHUT X CIIOCOOHOCTh K MEJICHHON TNaCTOIHYE-
ckoi memonspu3aruu. [loTeHnan qedcTBUS aTUITHYECKUX KapIHOMHUOITUTOB
HaTpHil-KaabuueBod npupoasl. Ero ammuryaa cocrasisier 60-70 MB.

Takum o0pa3om, B HacTosmiee Bpems OOMENPU3HAHHOW SBISCTCS
MUO2EHHASl Meopusi a8MoMamuu, COTJIACHO KOTOPO BO30YXIEHUE U COKpa-
[IEHUE CEP/Illa CBSA3aHO C BOZHUKHOBEHUEM MOTEHIIMATIOB JECHCTBUS B ATUIIU-
YECKUX KapJMOMHUOIMTAX U UX PACTIPOCTPAHEHUH MO MPOBOSAIICH cuUcTEME
Ha pabounii MUOKap/I.

ATUNHUYECKHe KapJAHMOMUOIUTHI 00JIalaloT pa3HOM CIIOCOOHOCTBIO K
caMoBO30y>keHnI0. B mipeenax BoauTenei putMa cepAia ( Hanpumep B CU-
HaTPUAJIBLHOM Y3JI€ ) HaXOJATCS Kak gedywjue neticmekkepol ( ONPESSIOT
4acTOTy BO30YXJACHUS cepJilia ), Tak U aamenmusie ( IpU pabOTAIOMINX Be-
OYIIAX TIEHCMEKKEpax BBHITOJHSAIOT MOTYMHEHHYI0 (YHKINIO ). JIaTeHTHBIC
MEeHCMEKKEPhI BKITIOYAIOTCS B padOTy P HAPYIICHUH (PYHKITUH BETyIINX.

Pa3nas cmocoOHOCTh ATUMMYECKUX KapJAHMOMHOITUTOB K CIIOHTAHHOMN
reHepalyy MOTEHIMAIOB JIEUCTBUS OTPa)KaeTcsl B pa3HOM CHOCOOHOCTU BO-
OUTENe puTMa cepiala K camoBo30yxaeHuto. Tak, 4acToTa MOTEHLHAIOB
JNEUCTBHUS, TEHEPUPYEMBIX CUHAMPUATbHBIM V310M, cocTaBisieT 60-80 B mu-
HyTY, ampuoseHmpuxynapruim - 40-60, BonokHamu nyuxa l'uca 30-40. Ilo-
ATOMY B HOPMaJIbHO pabOTAaIOIIEM Cep/ille BO30YK/IeHNE BO3HUKAET B CUHAT-
pUaIbHOM y3i€ ( 9TOT y3ell Ha3bIBAeTCs HOPMAJIbHO PACIOI0KEHHBIM - HOP-
MOTOITHBIM, PUTM CEp/illa - CAHYCOBBIM) U HABSI3bIBACTCS JPYTUM ydacTKam
IIPOBOJIAIIEH CUCTEMBI, a MPHU €ro OJI0OKaje MOXKET BO3HUKATh B aTPHUOBEH-
TPUKYJIIPHOM ( 3TOT BOAUTENIb PUTMA, TaK)KE KaK U Mydek ['mca, Ha3bIBalOT
reTEPOTONHBIM ).

[IpoBenenne BO30YKIECHUS MO CEPJIILY OCYIIECTBISETCS C PA3HOM CKO-
pocTbto. OT CHHATPUAIBHOTO y3J1a K aTPUOBEHTPUKYJIIPHOMY BO30YKIEHUE
pacrpocTpansieTcs o myukaMm baxmana, Benke06axa u Topenst co CKOpoCThIO
1 m/c, B aTpuOBEHTPUKYJISIpHOM Y3Jie oHa maaaet no 0,02-0,04 m/c ( arpuo-
BEHTPUKYJIsIpHas 3ajepxkka ). [lo myuky ['mca Bo30ykaeHue pacnpocTpaHsi-
€TCs CO CKOpOCThIO 4-2 M/c, 1 1o BoJiokHaMm Ilypkunbe - okoisio 2 m/c (puc.
55).

Conpsidicenue 8030yacoeHUs U COKpaweruss 8 cepoye.

KitoueBbiM cOOBITHEM Hauajia COKPAIEHUS CIYKUT BXOJ KaJbIUS B
KJIIETKY. BXomsmmi KaapUuil yBEJIWYUBAET MPOJOJKUTEIBHOCTh MOTEHIMA-
Ja JICUCTBUS W TIOTIOJHSET 3amachl BHYTPUKIETOYHOTO Kajblus. Takum 00-
pa3oM, TOTEHIMAJI JEHCTBUA HE TOJIBKO BBI3BIBACT MPOIECC COKpAIIeHHs (
KaK B CKEJICTHOM MBIIIIIE), HO U BJIUSET HAa CUJTy COKpAILCHUS, MTOTIOTHSS 3a-
nacbl Kayiblus. Yem OoJbllie JIUTEIBHOCTh TMOTEHIHMANIA JEUCTBUS, TEM
0O0JIbIIIE aMIUIUTYAA COKPAILICHHUS.
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enblii psa peryisiTopoB AEATENBHOCTH CEPJLIA OKA3BIBAET BIIMSIHUE
MOCPEJICTBOM U3MEHEHHUS BXOSILETO TOKA KaIbIIUSI.

HOXKH

Bonoxua
Mypkuube

Puc. 55. Ilposooswasn cucmema cepoya

Du3zuonocuyeckue c8oUCMEA MUOKAPOQ.
- BO30yIMMOCTb,
- COKpPaTUMOCTh,
- POBOJIUMOCTb.

Du3zuonocuyeckue 0cobEHHOCMU MUOKPAOA.

- OosbIIast TPOAOTKUTEILHOCTD MOTEHIIMAJIA ISUCTBUS,
- NOTEHIHAN IEMCTBUSI HATPUI-KAJIbLIUEBOM IPUPO/IBI,

- OoubILION Mepuo peppakTepHOCTH,

- MEHbIIIast BO30YIUMOCT®,

- MEHbIIAsA COKPATUMOCTD,

- MEHbIIAS IPOBOJUMOCTb,

- OOJIBITION JIATCHTHBINA ITEPUOT,

- CIOCOOHOCTH K aBTOMATHUH.

B ortnuuume oT ckeneTHON MBIIIIbI, KapIUOMHOLUTHI CBSI3aHbl BCTa-
BOYHBIMHU JUCKaMU ( DJIEKTPUYECKUMH CHUHAIICAMH ), 00bEIUHSIONIMMHU UX B
(yHKIMOHANBHBIN cHMHUMTUNA. Bo30yXneHue, BO3HUKAIOLIEE B OJTHOM yya-
CTKE Cep/illa, PacIpOCTPaHSIETCS HAa BCE OCTAIBHBIC - CEPIIe MOAUMHSACTCS
npaBuity “Bce€ wim Hu4ero”.

129



14.2. I{ukn pabomel cepoua.

Cucmona npeocepouti. Inutca 0,1 c. JlaBneHue B npeacepausx yBe-
JMYUBACTCA 10 5-8 MM PT.CT. ATPHOBEHTPUKYJISIPHBIE KJIAIIAHBI OTKPBITHI,
MOJTYJTYHHBIE - 3aKPBITHL. B 3TOT mepuo B kemynodky mocrymnaet 1/3 cucro-
JUYECKOTO 00beMa KpOoBU. 3aTeM HACTYITaeT MEePUOT JUACTOJIBI TPEICepani (
0,7 ¢).

Cucmona scenyoouxos. Imutes 0,33 c.

Dasza nanpsncenus. (0,08 c).
Bce knanansl 3akpbIThl. [laBieHue JocTuraet
JTMACTOJIMYECKOTO B a0PTE U JIETOYHOM apTepHH.

®Dasza uzenanus (0,25 c.)
OTKpBIBAIOTCS MOTYTYHHBIE KJIAMIaHBbI,
aTPUOBEHTPUKYJISIPHBIC 3aKPBITHI.
B ¢a3y usrnanus u3 xKemy109KkoB
BbIOpackIBaeTcst okiio 40-50% nporieHToB
OT 00111er0 00BEMA KPOBH.

Jluacmona scenyoouros ( 0,47 ¢ ).

nepuod usomempudecxkozo pacciaoaenus (0,08 c).
Paccnabienne kemy109K0B TIPH 3aKPBITHIX KiIamaHax.
JaBnenue cHmxkaetcs 10 0 MM.pT.CT.

nepuoo nanoanenus (0,25 ¢ ). XKenynouku HamosHsoTcs 10 2/3
o0Bema.

Gaza HanoaHeHus Hcery0ouKo8 npu Cucmose npeocepoull
(0,1 ¢)- moctymaer 1/3 o6bema KpoBH.

Cucmonuueckuii 06vem- 00beM KPOBU, KOTOPHIN BBIOpACHIBACT CEPAIIES
B aOpPTy 3a OJHO COKpalleHHE. 3aBUCUT OT CHJIbI COoKpaiieHui. CocTaBisier
65-70 M ipu yactoTe cokpaiienuii 70 B MUH.

Munympnoiii 00bem - KOTUIECTBO KPOBH, BRIOpAchIBa€MO€E CEp/IEM B
aopty 3a onHy MuHyTy. CoctaBiusier 4,5 - 6,0 7/MUH TIpHU YacTOTE COKparllle-
Huit 70 B muH. [Ipu pusudeckoit Harpyske MokeT yBenuduuBaThes 10 25-30
7/ MUH, a yacToTa cokpaienuii 10 200 ynapoB B MUHYTY. 3aBUCUT OT CUCTO-
JUYECKOTO 00bEMa M 4YacTOThl COKpalleHuil cepaua. Ero BenmmymHa MoxeT
CYLIECTBEHHO U3MEHATHCS MIPU U3MEHEHUU 8EHO3HO20 6038pama K CEpJILLy.

Cepoeunblil unoexc - TPEACTABIICT COOOM OTHOIICHHME MHHYTHOTO
00beMa Kk ToBepxHOCTH Terna. Hopma - 2-4 11/ Mun' M°.

bonee addexkTuBHO yBemnueHHE MHUHYTHOTO OO0BbEMa M CEpIACYHOTO
MHJIEKCA 3a CUET CHJIBI COKpaleHus cepana. [lpu agantanuu k Gu3ndeckum
Harpy3kaM MpOUCXOAUT (yHKIHUOHAIBHAS THUNepTpodus cepiama (CUCTOIU-
yeckuit 00beM Bo3pacTaet), Ha0IroaeTcst OpaguKapaus CIOPTCMEHOB.

Paborta cepama cuiIbHO 3aBUCUT OT €ro KpoBOocHa0xeHus1. CepeuHblit
KPOBOTOK HE CTAI[MOHAPHBIN, MPOUCXOIUT, TIPEHUMYIIICCTBEHHO, B THACTOITY.
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DHepreTUdecKue MOoTPEOHOCTH cepaIa 00eCTICUNBAIOTCS A3POOHLIMU NPOYe-
camu pacilerUIeHUs 1eJoro psAaa cyocTparoB. B oTinyme oT ro1oBHOTO MO3-
ra, KOTOpbId MOTPEOISET UCKIIOUUTEIBHO TIIIOKO3Y, cepale “BcesaHo”. Mc-
TOYHUKAMH HEPTUH MOTYT OBITh TIJIFOKO032, MOJIOYHAsS! KHCJIOTA, JKUPHBIC KH-
CJIOTHI.

['maBHast onacHOCTH AJist pabOTHI CepIia COCTOUT B BOZMOXKHOM Jie(hH-
[IUTE KUCIOPOJA - SUNOKCUU U aHokcuu. B yCIOBHSIX aHOKCUU MPOHMCXOJISAT
CJICTYFOIINE TIPOIECCHI:

14.3. Pexenayuasa cepoua
Perynsmus cepaua mpenmnosiaraeT 4eTKOE€ B3aMMOOTHOIIEHHUE €TI0 OT-
JIEJIOB, TOHKOE NPHUCIOCOOJIEHUE K 3amIpocaM CHCTEMbI KpPOBOOOpAIIEHUS U
opranuszma B 1enoM. [Ipu 3ToM MeXaHU3MbI €ro PeryJisiliid OTHOCHUTEIBHO
aBTOHOMHBI, 0OecrieunBasi padoTy cepiia KaKk Hacoca B CAMBIX CIIOKHBIX yC-
noBusix (puc.56). Tak, npu Harpyzke MOK yBenuuuBaercs ¢ 4-6 1/MuH 10
25-30 n/MuH.

PETV.ISAIHA CEP/IIA
CAMOPEI'V.IAITHA IKCTPARKAPTHATHHBIE I'VYMOPATBHAA
AB/IAETCH OCHOBHBIM PE®TEKCBI PETV.IAITHA
MEXAHHIMOM MOy AHP YO IIHIT MOy AHP YO IIHIT
MeEXAaHMHIM MeEXAaHMHIM
MHUOTEHHBIE | HHTPAKAPIH- | COBCTBEHHBIE | | COIPSAEHHBIE |
AJIBHBIE
f-_
COOTE. CEPIEYHOTO BHIOPOCA COOTE. paboTs PETVIANNA cepaua ATANTHEHEIE PeakIHE
BEHDJHDH'T\" BDJBPHT}" H IiB- PHJI[bE OTOIETOE EiK YaCTH CHCTEMBI CHCTEMBI KPDBGGEPHMEH“’H
JIEHHH B 30pTe CEPILA H COOTE. KpoBoofpamienna,
BEHUJHUM.'_\" BUJBPH.T"\" I'[UMEPJIH.HI[B MmocCTo-
HHCTEA EPT-JEBJ'I EHHH
uﬁmﬂ){_‘l‘p&“ﬂﬂ.ﬂ. (}[ HIHLHE FE2eHAMIFH HE GHLCHLIE FE2EHLAMIFH HLE
cucmama cepiua L SH HPBL USH DS 1 Kopa 6oTbLUILX
ROTyMaAPRE

Puc. 56. Mexanuzmol pecynsayuu cepoya

Cepane mpucnocabnmBaeTcss K KojeOaHUSM BEHO3HOTO BO3Bpara M
CHUCTEMHOIr'0 COCYJIUCTOrO CONMPOTHUBIICHUS ( JaBieHue B aopte ). llpu atom
oOecrieunBaeTcsi BHIOPAChIBAHUE 0OUHAKOB020 KOJIMYECTBA KPOBU JIEBBIM U
MpaBbIM JKETyJI0YKaMu cepjna. Eciu BEIOPOC KPOBH TMPaBBIM KETYI0YKOM
Oynet Gosbiie 1eBoro Ha 2%, TO B TEUEHHUE HECKOJIBKUX MUHYT Pa3BUBAETCS
OTEK JICTKHX.
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Takum oOpa3zom, MeXaHH3MBbl PETYISALMU JEATEIBHOCTH CEpAlla PEIIaT 3
OCHOBHBIX 33Ja4H:
1. CornacoBaHHOM paOOThI pa3HbIX OTJEIOB CEPAIIA.
2. CootBeTcTBHE palOTHI cepilla BEHO3HOMY BO3BpaTy U JIaBICHHUIO B
aopre.
3. Ioanepxanusi ONTUMAIBHOTO JIJIsl COCTOSIHUSI OpraHu3Ma apTepHalib-

HOTO JIABJICHHSI.

PerynstopHble MeXaHU3MBI Cep/ilia AEJSTCS Ha JIBe rpyIibl (puc. 56):

- MEXaHU3MbI CaMOPETYJISIIUY, BKIIIOYAIOIME B €01 MUOTEHHYIO CaMO-
PEryJsIUI0 U UHTPaKapAuaibHbie PedIIeKCHI,

- AKCTPAKaApAUAIbHYIO PETYISALNI0, BKIIOYAONIYI0 SKCTpaKapIualbHbIe
COOCTBEHHBIE U COIPSKEHHBIE peIIeKChl, a TaKKe PHIOKPUHHYIO PeryJs-
LHUIO.

1. Camopecynayus cepoua.

SBisieTcss OCHOBOM PETYJIIALIMU AEATENRHOCTH cepAua. BHyTpukiieTou-
HbIE MEXaHU3MbI CAMOPETYJISIIIUU 00ECIIEUNBAIOT PETYIISLUI0 CHHTE3a COKpa-
TUTEIBHBIX OEJIKOB, MUTOXOHJIPUI U MacChl MUOKap/a.

Muoeennvie mexanuzmbl CAaMOPETYIIALIMM CEpALla 00ECIEeUnBaOT COOT-
BETCTBHE CEPJIEYHOT0 BHIOPOCAa BEHO3HOMY BO3BPATY U €0 MOCTOSIHCTBO MPHU
W3MEHEHUH JAaBJICHUS B a0pTe€. BBIIEISAIOT MEXaHU3MBI 2emepomempuiecKou
U 20MeOMempU4ecKou Camopeyiayuu.

I'emepomempuueckasn camopezynayus. Hazpana tak moTtomy, 4To pa-
0oTa cepaua U3MEHSAETCs MPU JEUCTBUM BHEIIHUX (PAKTOPOB, U3MEHSIIOUINX
JUIMHY CcepJiedyHOM MbIbl. OOecrneunBaeT COOTBETCTBUE CEPACUHOTO BbI-
Opoca BeHO3HOMY BO3BpaTy. JlokazaHa ®paHKOM Ha cCepAre JSATYIIKH H
CrapavHroM Ha CeplIeYHO-JIETOYHOM Mpenapare cepiaua codaku. B koHeu-
HOM utore Obu1 chopmynupoBan 3akoH dpanka-Crapnunra - cuna coxpauje-
HUsL cepoya 6 CUCMOJY NPONOPYUOHATbHA €20 HANOJIHEHUIO 8 OUACMOTY, UTU
CUNa COKpaweHusl 80J10KOH MUOKAPOA A8N1emcsl (hyHKYuelti om ux KOHeuHo-
OUACMONUYECKOU OJIUHbI.

MexaHu3M reTepoMeTpUYECcKOl caMOperyJssiiud COCTOUT B TOM, YTO
MIPHU PACTSHKEHUH MBIIIIBI YBETUYMBAETCS KOJTUYECTBO CBOOOAHBIX AKTUBHBIX
LEHTPOB AKTUHA M YJIY4YLIAIOTCS YCJIOBHS 3JIEKTPOMEXAaHUYECKOTO COIPSIKE-
HUSL.

T'omeomempuueckas camopezynayus. 1Ipu 3T0M BUIE CaMOPETYJIALMU
U3MEHEHMS CUJIbl COKpAILECHHs CEpJALa HE CBS3aHbl C M3MEHEHUEM JIJIMHBI
cepaeyHoi MbIIbl. ObecrneuynBaeT MOCTOSHCTBO CEPACYHOr0 BhIOpOCca Mpu
M3MEHEHUU JABJICHUS B a0pT€. DKCIEPUMEHTAIBHOE MTOBBIIICHUE TABICHUS B
aopTe MPUBOAMT K YBEJIMUYECHUIO CHIIbI COKpalienus cepaua ( apdext Aupena
). YMeHbIIIeHHE JaBJICHUS] IPUBOAUT K 00paTtHOMY 3ddekty. [Tonarator, uro
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YBEJIMYEHUE JABJICHUSA B COCyAaxX cepAlla ClocOOCTBYET YIy4IIEHHIO MeTa-
0oa1M3Ma MHOKapa U, Kak CIeJACTBHE, YBETUUCHUIO CUIIbI COKPAILICHUH.

[Tpumepom 3TOTO BUAA CAMOPETYJIISIIUU SBISIETCS (PEHOMEH, OTKPBITHIN
boynuuem - nectHunna boyawya. [lpm puTMHUYECKOW CTUMYISLIMM OCTaHO-
BHBILIETOCS CEPJILIa CUJla COKPALLIEHUI B ONIPEIEIEHHBIX MTPEIeiaX HapacTaeT.
B ocHOBe MexaHu3Ma JIeCTHHLIBI boynnya JeXUT yBeIMYeHUEe KOHIEHTPaIuu
BHYTPUKIIETOYHOTO KaJbIUsl, U, COOTBETCTBEHHO, YJIYUIlIEHHE 3JIEKTPOMEXa-
HUYECKOTO COMPSIKEHUS.

Hnmpaxapouanvrwle peghnexcoi.

XapakTUPHU3YIOTCSI TEM, YTO PELENTOpbl U IEHTpajbHas 4acTh ped-
JIEKTOPHOW JIyT'M PACIOJIOKEHBI B CEPALE - B MHTPAMYpPaJIbHbIX T'aHTIIUAX.
PacTsxeHne mpaBoro npeacepansi MPUBOJNUT K YBEIMUYEHUIO CHIIBI COKpallie-
HUM MPABOTO M JIEBOTO KEIYAOUYKOB. AHAJIOIMYHAs peIEKTOpHAsT peaKus
BO3HMKAET NPHU PACTSIKEHUU JIEBOTO IpeacepAus. YBEIUUYEHHUE CONPOTUBIIE-
HUSI BBIOPOCY M3 JIEBOTO KEJIYA0UKa MPUBOJUT K PEPICKTOPHOMY YCUIICHUIO
COKpallleHHi mpaBoro. Ity pediaekchl 00ecreunBaloT HE TOJBKO YBeJIUYe-
HUE CHJIbI COKPAIIEHUI, HO U3MEHSAIOT U BO30YJUMOCTh U MPOBOJAUMOCTb CO-
OTBETCTBYIOIIUX OTIENOB cepaua. PeduekTopHbIi xapakTep peakuui JoKa-
3bIBAETCS ycTpaHeHueM 3P dekTa npu 00padoTKe HOBOKAMHOM M aHOKCHH.

CaMoperyinsaTopHble MHOT€HHBIE MEXaHU3Mbl W HMHTpPaKapIUajbHbIC
peduekcsl o0ecneunBaroT 3PPEKTUBHYIO pEryJsiuio opraHa. bnarogaps ux
CYILLIECTBOBAHHMIO CTAHOBUTCSI BO3MOXKHOM Iepecaka cepAua, Tak KaK TpaHC-
IUTAHTAHT MOXeET 3(PPEKTUBHO (PYHKIIMOHUPOBATH, MPUCIIOCAOIUBASICH K U3-
MEHEHHSIM BEHO3HOI'O BO3BpaTa U COMPOTUBIICHUIO CEPJIEYHOIO BbIOpOCa.

2. Hunepsayus cepoya.

ObecneunBaeTcsi CUMMATHUYECKUMU WU MNapacUMIATHUYECKUMHU BOJIOK-
Hamu (puc. 57). Sapa Baryca 3ajio’KeHbl B MpojojroBaroM mosre. [Iperanr-
JIMOHAPHBIE BOJIOKHA MPEPHIBAIOTCS B MHTPAMYPAJbHBIX TAHIJIMSAX CEpALA.
NHHepBUPYIOT NPEMMYLIECTBEHHO BOAMTENM pUTMa M mnpeacepaud. I[lpu
ClIadOM pa3IpKCHUH TPOSBISIFOTCS ompuyamenvHvle uHompontvii ( CHH-
’KaeTCsl CWJIa COKpAIICHUH ) u xpornomponHuiil ( CHIKACTCS 4acTOTa COKpa-
nieHuit ) apdextel. CunpHOE pa3apakeHHe Baryca MOXKET MPUBECTH K Bpe-
MEHHOW OCTaHOBKE CEepIIa.

Snpa cuMIIaTUYECKUX HEPBOB CEpALA 3aJ0KEHbI B 5 BEPXHUX T'pyA-
HBIX CETMEHTAaX CIMHHOTO Mo3ra. IIperanrimoHapHble BOJIOKHA MPEPBIBAKOT-
Ci B IIEMHOM M BEPXHEM TPYAHBIX CUMIIATHYECKUX Y3Jax. VIHHEpBUPYIOT
MIPEUMYILIECTBEHHO MUOKApPJ JKeNy104K0oB. CHMIaTnyecKas CUCTEMa BIUSET
Ha paboTy cep/ia U TyMOpaJIbHO MOCPEACTBOM BhIOpOCa aJpeHalnHa U HO-
panpeHanuHa. D(OQPEKThl CUMIATHYECKON CTUMYISIIIUU HOJIOHCUMENbHBLE.
XPOHOTPOIHBINA, HHOTPOITHBIM.
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VY uenoBeka W OOJBIIMHCTBA MIIEKOMUTAIOUIUX B COCTOSHUHM IOKOS
npeo0iagaeT TOHYC sjep Baryca. JleHepBauus cepiua y *KMBOTHBIX MPUBO-
JUT K YBEJIMYECHHIO 4aCTOTHI COKpameHui. [lapacummnarnueckas peryinsnus
SABJISIETCA OCHOBOM PETYJSALUM CEPALA B COCTOSIHUU MOKOSI, CUMITIaTUYECKas —
IIpU Harpy3Kax.

Cm(Th)
nn.sympathici §

Puc. 57. Unnepsayus cepoya

3. Oxecmpakapouanvhias pe@dieKmopuas pe2yasiyus cepoud.

DKCTpakapauaibHble pedIeKChl SBISIOTCS BCIIOMOTATEIHHBIMA B pe-
ryasiun cepamna. OHM 00€CTIeUnBAIOT PETYJISINIO CEPAIa B COOTBETCTBUHU C
3ampocaMy CEPAEYHO-COCYANCTON CUCTEMbI M OpraHu3Ma B 1iejoM. [lensarcs
Ha cOOCMBeHHble U CONPIICEHHbIE.

— Pednexcel npu pazapakeHUH OTIAEIOB Cepala.
— PednexropHbie peaknuy TpH pasapakeHUH O0apoperenTopoB IyTH

AopTHI U KAPOTHUIHOTO CHHYCA.

— PednexropHple peaknuu NpU pa3apaXCHUH XEMOPEIENTOPOB aop-

TAJIbHOM Y KapOTUIHOM 30H.

Mprmieunass paboTa MPUBOIUT K YBEIWUYCHHUIO YACTOTHI COKpAICHUI
cepana. B 3TuX peakusx y4acTBYIOT MPOIPEOPEIIEHTOPHI, XEMOPEIEITOPHI.
BaxxapiM pakTopom yBelMUeHHS paOOThI ceplia ABISICTCS Uppagualns BO3-
OY>XKJICHHSI OT MOTOPHBIX 30H KOPbI T'OJIOBHOTO MO3Ta Ha BBHICIITHE BEreTaTHB-
HBIC IICHTPHI.

4, T'ymopanvras pecynsyus pabomui cepoya.

I'ymopanbHast perymsius nomnoyHser peduiekropuyo. OHa sBisIeTCS
MEHEE3HAUNMOW, YeM MHOTEHHAas CaMOperyssiius U pedIeKTOpHbIe MeXa-
HU3MBL.
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['unokceMusi, TUNIEpPKATHUS ¥ allUA03 YTHETAIOT padoTy cepAua ( moj-
pazyMeBaeTcsl HEMOCPEACTBEHHASI PEaKUUsl KapIMOMHUOLIMTOB, MTPOTEKAIOIIAs
HE3aBHCUMO OT PEeQIIEKTOPHBIX MeXaHU3MOB ). HebOombiioe yBenuueHue
KOHLIEHTPALHU KaJIMsl BbI3bIBAET JICMIOJISIPU3AIMIO U YBEJIMYEHUE BO30YIUMO-
CTH. 3HAYUTEIHHBIA N30BITOK KATHOHOB Kalus ( MOXKET MOCTyNaTh B KPOBE-
HOCHOE PYCJIO MPU MACCUBHOM Pa3pylICHUM TKAHEW ) BBI3BIBAET CTOMKYIO
JEMONSAPU3ALNI0 KapIHOMHOLIMTOB, MOCIEAYIONUIEEe YBEIWYEHUE MPOHUIIAE-
MOCTH KJIETOUHOM MeMOpaHbI /ISl Kallisl U YCUIIEHUE €T0 PENOJIIPU3YIOIIEro
ToKa. B pe3ynbrare Bo30yIUMOCTh U MTPOBOJUMOCTD MajatoT. Cepiie MOKeT
OCTaHOBUTHCS B (haze AuacToibl. JleduIUT Kanus BO BHEKJIETOUYHOMN KUIKO-
CTU NPHUBOJUT K BBIMBIBAHUIO €r0 U3 BHYTPUKIETOUYHOM CpEJIbl, CHUKEHUIO
CHJIBI M YaCTOThI COKpAIIEHUs CEp/Ilia, BIUIOTh O €0 OCTaHOBKH.

N306BITOK KaNblKs BO BHEKJIETOYHOM JKUIKOCTH BBI3BIBACT YBEIUUCHUE
cuibl cokpaileHusd. llepeno3upoBka NpUBOAUT K OCTaHOBKE cepAla B ¢ase
CHUCTOJIBI.

T'opmonwi. I3MeHsI0T paboTy cepla NocpeACTBOM U3MEHEHHS TpaHC-
MopTa MOHOB ( aJApEHAJIWH, HOPAJAPEHAIUH ) WIM U3MEHEHUs MeTadoin3Ma
MUOKapAa.

KarexonamMuHbl yBEIMYMBAIOT CUJy M YAacCTOTY COKpAIEHUH cepua.
JIist agpeHanvHa TUIMWYEH W UEHTPAIbHbIA d(PQEeKT - yBelIMueHHe TOHyca
SJIep Baryca ¢ MOCJHEAYIOIINM CHUKEHUEM YaCTOThI COKPAILIEHHI CepLia.

[ TIOKOKOPTUKOUIBI - YCHJIMBAIOT pabOTy Cepjilla 32 CUET aKTUBAIIUU
(epMEHTHBIX CUCTEM KapAHMOMHOLMTOB U ycuieHus rhdexra aapeHanuHa u
HOpAJIpEHAJIMHA.

TUPOKCHUH - YyBEIMYMBAET YYBCTBHUTEIBHOCTH aJPEHOPELENTOPOB M
4acTOTY COKpAIIEHUN cepAla.

['1roKkaroH, aHrMOTEH3MH U CEPOTOHHUH - YBEJIMUMBAIOT CUJTy COKpallie-
HUI.

14.4. dnexmpoxpaouozpaghus

Onextpokapauorpadus (IKI') siBisieTcss OMHUM U3 BEAYIIUX METOJIOB
MHCTPYMEHTAJIBHOTO MCCIIEJOBAHUSI CEPAEHYHO-COCYJIUCTON CUCTEMBI, KOTO-
pBIii ocTaeTcss Hanbosee pacnpOCTPAHEHHBIM M JOCTYIHBIM JJisi IMIMPOKOTO
Kpyra jrojieii. B ocHOBe 3TOW METOJMKH JISKUT PETUCTpaIusi OMOmoTeHIA-
JIOB BO3HUKAIOLIUX B CEPALE.

[Tpu peructpanuu IKI' 00bIYHO HUCTIONB3YIOT 12 OOIMIEIPUHATHIX OT-
BellIeHU 6 0T KoHeuHOCTEN U 6 rpynHbIX. CTaHJapTHBIE IBYXITOIIOCHBIE OT-
BeJIeHUs, TIpeasiokeHHbIe B 1913 r. DiiHTX0BEHOM, (GUKCUPYIOT PA3HOCTD I10-
TEHIIMAJIOB MEXK]y IBYMSI TOYKAMHU JJIEKTPUUYECKOrO MOJS, YAAJECHHBIMUA OT
Ceplilla U PACIOJIOKEHHBIMH BO (PPOHTAIBHON IUIOCKOCTH — Ha KOHEYHO-
cTsax. JlIst 3ammcu 3TUX OTBEINEHUM JIEKTPObl HAKIIAABIBAIOT HA MIPABOM pPY-
ke (KpacHasi MapKUpPOBKa), JIEBOM pyke (>KenTas MapKHUpPOBKa) U Ha JIEBOW HO-
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re (3eyieHass MapKUpPOBKa). DTH JIEKTPOAbI MOMAPHO MOAKIIOYAIOTCA K AJIEK-
Tpokapauorpady Ajis perucTpaiuy KaxJI0ro U3 TpeX CTaHAapTHBIX OTBEIe-
HUAW. YeTBEpThIN NIEKTPOJ YCTAaHABIMBAETCS HA NPABYIO HOTY JUISA ITOJKIIIO-
YEeHMsI 3a3€MJISIOLIETO NTPOBOJA (YEpPHAst MAPKUPOBKA).

Tpu cranmapTHBIX OTBeIEHUS 00pa3ylOT PAaBHOCTOPOHHHM TPEYTOJib-
HUK (TpEyrojbHUK OWHTXOBEHA), BEPIIMHAMH KOTOPOIrO SIBJISIOTCS IpaBas
pyKa, JeBas pyKa M JieBas HOra ¢ YCTaHOBJIICHHBIMH TaM 3JIEKTpoaamu. B
LIEHTPE PAaBHOCTOPOHHETO TPEYTrOJIbHUKA DUHTTOBEHA PACIIOJIOKEH DIIEKTPH-
YECKUW LIEHTP cepAua, WIM TOYCYHBIM €IWHBIA CEPACUYHBINA TUII0JNb, OJUHA-
KOBO YJIaJIEHHBINM OT BCEX TPEX CTAHAAPTHBIX OTBEIACHUM.
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Puc.58. Dnexkmpokapouocpama uenosexa 6o 6mopom cmanoapmHom 0meeoeHuu.

KommionenTsl OKI' 1 uX HOpMaJIbHbIE BEJIMYHUHBI PUBEJCHBI HA PUCYHKE
58.

3ybey P oTpakaeT MpoIlecc AEMOsSpU3aliu MpaBoro M JIEBOro Mpe-
cepauil. Y 310poBOro uenoBeka 3y0el P monoKuTeNbHbIN, aMIIuTyAa 3y0-
uoB P He npeBbimaer 1,5 — 2,5 MM, a npopomxurensHocTh — 0, 1c.

Humepesan P -Q(R) uamepsieTcst oT Havyaya 3yona P no Havama xeiy-
noukoBoro komiuiekca QRS (3y6ma Q wim R). OH oTpakaeT mpo10KUTEb-
HOCTh aTPUOBEHTPUKYJISIPHOTO MPOBEACHUS, T.€. BpPEMS PACHPOCTPAHECHUS
BO30Yy>KIeHHs 1o npeacepausiM, AB-y3ny, nyuky I'uca u ero Bersm. Jinu-
TenpbHOCTh UHTEpBana P-Q(R) xonebnercs ot 0,12 go 0,20 ¢. 1 y 310poBOTO
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YeJ0BEKa 3aBUCUT B OCHOBHOM OT YacTOThI CEpPJIEUHBIX COKpAIICHUN: YeM
OHa BBIIIE, TEM Kopode uHTepBait P-Q.

Kenyoouxoswiii komnniexc QRST oTpaxkaeT CIOKHBIN MPOIECC paclpo-
ctpanenus (komruieke QRS) u yracanus (cermeHt RS - T u 3y6ert T) Bo30y-
KIEHUS O MHUOKapay >KeNyAoukoB. MakcuMmalibHasi MPOJOJKUTEIBHOCTD
XKeTynoukoBoro komiuiekca He npesbimaer 0,10 c. (wame 0,07-0,09 c¢). Am-
IUTUTYJ]a U COOTHOIIIEHHE TOJIOKUTENbHBIX (R) 1 oTpunarensubix 3yomos (Q
U S) B pa3IMYHbIX OTBEJECHUAX BO MHOTOM 3aBHUCST OT TOBOPOTOB OCH cepAlla
BOKPYT TPEX €r0 OCEU: NMepeaHE3aAHEN, TPOJOILHON U CATUTTAIIBHOM.

3ybey T oTpaxkaet mpoiiecc ObICTPON KOHEYHOM pernoisipu3aluu MUO-
Kapja *eiayJoukoB. AMIUUTyna 3yomna T B OTBEIEHUSX OT KOHEYHOCTEH y
3JI0pOBOr0 4esoBeKa He mpeBbimaer 5—6 mm. [IpogomkurensHOCTh 3yOna T
koJsiebmercs ot 0,16 1o 0,24 ¢. B HopMme 3yOenr T Bcerna moyioKuTeIbHBIN.

Putm cumTaeTcs peryispHbIM WM MPaBUWIBHBIM B TOM Cllydae, €CIIu
pa3dpoc BeIMYMH HU3MEpPEHHbIX MHTepBajoB R-R He mpessimaer +10%, ot
CpeaHel MpOAOIKUTEILHOCTH UHTEpBaIoB R-R. B mpotuBHOM cnydae cum-
TaeTCsl, UYTO PUTM HAPYILICH, UHBIMU CJIOBaMHU HAOJII0IA€TCSl apUTMHUSI.

[Tpu npasunbHOM put™Me UCC onpenenstot o ¢popmyne: HCC = 60/R-
R, roe 60 — uncno cekyna B munyTe, R-R-amuTensHOCTs MHTEpBaNa, BbIpa-
JKCHHas B CeKyHAax. ¥Y 3/10poBoro yenoBeka B mokoe YCC coctapisier ot 60
10 90 cokpamenuit B Munyty. [loBeimenne UCC (6onee 90 cokparieHuii B
MUHYTY) Ha3bIBAIOT TaxWKapaueu, a ypexenue (Menee 60 cokpaiieHuil B
MUHYTY) — OpaJuKap/iien.

I'masa 15. ®PU3NO0JOTI'UA COCYAOB

1. @yuxyuonanvuas knaccugurayus omoenos cocyoucmozo pycia.

2. OcHogbl 2emoOunamuru; (pakmopwvl, oOycrasnugarowue 08UNCeHue Kpoeu no cocy-
oam.

3. Jlumgpomox.

1. Pecynayus kpogomoxa.

15.1. @yukuyuonanvnaa Knaccugpukayus omoenos cocyoucmozo pycia

Cy1miecTByeT HECKOJIbKO KJIaCCH(pUKAIMA KPOBEHOCHBIX COCYJIOB TIO
MOP(OTOTUYECKUM U (PYHKITMOHAIBHBIM TIPU3HAKAM.

TpaauimoHHO pa3fefeHue Ha 60abWOoU U MAbIl Kpyeu KpOBOOOpailiie-
HUSI C pa3esieHueM (DYHKIIUN JJIs1 KaKJI0TO U3 HUX.

EcTecTBEHHO BBIICNIEHUE BEHO3HO20, APMEPUATbHO20 U KANULISAPHO20
pycaa, BelIeTeHUe 30H Makpoyupkyaayuu ( cepiule, KpynHble U MEJKue ap-
TEepPUU, KPYITHBIC U MEJIKUE BEHBI ) U Muxpoyupxyrayuu ( apTepuoibl, mpeKa-
NUUISIPHBIE apTEPUOIIbl, KANWJUISPhI, MOCTKAMUJUISIPHBIC BEHYJIBI, BEHYJIBI,
apTEepUOJIO-BEHYJISIPHBIE aHACTAMO3BI).
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Pacnpoctpaneno neneHre Ha 00JacTH BBICOKOTO JaBiieHHs ( JIEBBIN
KEJTYJI0UYEK - apTEPUOJIbl) U HUZKOTO ( KAWJUISIPHI - TIOJIbIC BEHBI ).

B Hacrosimee Bpemsi NpUHATA @DYHKYUOHATbHO-MOPGhONI02UYecKas
Kraccuguxayus cepoeuno-cocyoucmoti cucmemsl (puc. 59).

1. ['enepaTtop gaBieHus M pacxona - Cepille, MoJaroliee KpoBb B
aopTy u JerouHoit ctBoi. Coaepkut 7% ot 001ero oobemMa KpOBH.
2. Cocyapl BBICOKOTO JIaBIICHUS - a0pTa M KPYITHBIC apTepUu- 00-

Pa3yIOT KOMHpecCUOHHYO Kamepy, PYHKIUS KOTOPOMl COCTOMT B obecreue-
HUU HETIPEPBHIBHOTO TOKA KPOBU B (pa3y AuacToiibl. B 3THX cocymax Beipaxe-
HBI AJIACTMUYECKHUE AJEMEHThl. B CHCTONYy OHM pacTATHBAIOTCA, NETIOHUPYS
HEKOTOpbI 00beM KpoBU. B nuacrony oHu, Ojarojapsi 3J1aCTUYHOCTH,
YMEHBIIAIOTCA B 00beME U BBIOPACHIBAIOT JEMTOHUPOBAHHBIA 00BEM KPOBU B
aptepuanbHoe pycio. Coaepxar 15% ot oOiiero oobeMa KpoBw.

3. Cocynpl cTaOMIM3aTOPBI J1aBJIIEHUS - MEJIKHE apTEepUH U apTe-
puoiibl. [l 3TUX COCYIOB BapakeHa pe3ucmusHas @yukyus. B cTeHKe BbI-
PaXXEH TJIAJIKOMBIIIEYHbIA CI0W. OHM CO34al0T CONPOTHUBIEHUE KPOBOTOKY,
MO/JIEPKUBasi BBICOKHI YPOBEHb apTEPUAIIBHOIO JaBieHHs. TOHYC cOCy0B
MMEET MUOTEHHYIO NMPUPONY U PETYIUPYETCs pe(PICKTOPHBIM U TOPMOHAI b-
HBIM 3BeHbsIMU peryisiiun. Conepxat 3% oT o0uiero o0beMa KpoBHU.

4. Pacnipenenurenu KanuusIpHOTO KPOBOTOKA - MPEKANUIUIIPHBIE
apTepHOoJbl U MpeKanuuIsIpHble CUHKTEPHI. JIJI HUX BBIpaKE€HA pe3ucmus-
Hasa ¢yukyus. Ilpyu yBeIMUEeHUU TOHYCa 3TUX COCYIOB KpPOBOTOK YMEHbIIIa-
€TCsl, BIUIOTh /10 MOJIHOTO MpeKpalieHus ( B COCTOSHUU MOKOS (PyHKIMOHU-
pytoT Juib 30% xanuuisipoB ). OCHOBHAsl (PYHKIUSI COCTOUT B PETYISALIUU
PEGUOHAPHO20 KPOBOMOKA U nepepacnpeoenenul Kpogu B COCYIUCTOM pycCIIe.

S. OOMeHHBbIE COCYIbl - KaNWLISPhl, MOCTKANWLISPHBIE BEHYJIBI.
Cocynucrasi CTEHKa XOpOLIO MPOHUIaeMa JJisi BOJIOPACTBOPUMBIX BEIIECTB.
Nx QyHKIUs cOCTOUT B obecneyenuu oomena ¢ mxanamu. Conepxar 7% ot
oO1ero oobema KpoBH.

6. AKKyMYJIMPYIOIIME COCYABI - BEHYJIBI U MEJIKUE BeHbl. ['maako-
MBIIIEYHAs CTEHKa BbIpakeHa Xyxe. O0sanaroT OOJIBIION 3JIaCTUYHOCTHIO.
[1o OTHOIIEHHIO K COMPOTUBIEHUIO KPOBOTOKY OHH BBITIOJHSIOT EMKOCHIHYIO
@yHxyuro. HeGonpI1oe MOBBILIEHUE JIaBJICHUS! BBI3bIBAET CYLIECTBEHHOE U3-
MeHeHHe ux oObema. Ilpu 3TOM OHM JEMOHUPYIOT 3HAYUTENBHBIN 00beM
KpoBU. X cyXeHue BBI3bIBAE€T BO3BPAILLECHUE 3HAYUTEIBHOTO KOJIMYECTBA
KkpoBu B 1upKysiiuio. Coaepsxkar 12% ot oOiiero oo6bema KpoBH.

1. Cocyowbl 6o36pama — BEHbBI, KPYIIHbIE BEHBI U MOJibie BeHbl. Co-
nepxat 63% ot ob1rero oo6bemMa KpoBH.
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Puc. 59. Iloxazamenu eeMoOUHAMUKU 8 PAZIUYUHBIX OMOENAX COCYOUCTO20 PYCId

8. Llynmupytowue cocyowl - pa3TUYHOTO TUIA aHACTaMO3bI (apTe-
pHO-BEHO3HBIC, APTEPUOJIO-BEHYJSIPHBIC). DTO COCYAbl MBIIICEYHOTO THIIA.
PerynupyroT pernoHapHbId KPOBOTOK.

Q. Pezopobmuenvie cocyowt - numbaruueckue cocyqbl. OCHOBHas
(GYHKIIUS COCTOMT B pe30pOIMH M3 TKaHEeH Oelika M KUAKOCTH, OOpaTHOM
TPaHCTIOPTE B KPOBb.

B cepaue naxoautcs okosio 7% KpOBH, COCYAbI BBICOKOTO JIaBJICHUS
coaepxat okoJio 15% kpoBu, aprepuodiel - 3%, Kanuuiapsl - 7%, BEHYIbI -
12%, cocybl 60Jb110T0 00beMa ( BEHBI, MOJIbIE BEHBI ) - 63% KpOBH.

Bonbiiolt kpyr kpoBooOpaiieHus cogaepkuT 84% KpoBH, Majblil -
16%.

15.2. OcHosvl cemoounamuxu; hakmopul, odycnasiusarouiue 08U ceHue
Kpoeu no cocyoam.

Cucrema KpoBOOOpAIICHHUS ¢ TOYKHU 3PEHUS MEXAHUKHU TMPECTaBISET
TUAPOBINYECKYIO CeTh. B Helt comepkaTcsi KaMepHbBIE HAaCOCHI C KanaHaMu (
MPaBOE U JIEBOE CEPJIIC ) U PACTSHKUMbBIC TPYOKH, MO KOTOPHIM TE€UYET BSI3Kas
KUIKOCTh - KpoBb. U cepjiie, U coCyibl CIIOCOOHBI MEHATHh CBOU T€OMETPH-
YECKUE M MEXaHMYECKUE XapaKTEePUCTHKHU TOJ| BIUSHUEM (pusndeckux, (u-
3MOJIOTHYCCKUX U OMOXMMHUYECKUX (PaKTOPOB.
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OnuH U3 OCHOBHBIX MOKA3aTeNeH ABUKEHUSI KPOBH IO COCYIaM - 00b-
E€MHYIO0 CKOPOCTh KPOBOTOKA - Q MOXHO paccyuTaTh mo hopmyre:
Q=P -Py ; rme
R
Q - o6beMHasi CKOpOCTh KPOBOTOKA ( MiI/ MUH, J/MUH ), R - nmepudepuue-
CKOE CONPOTHBIICHUE KPOBOTOKY, P . maBneHue B Hayane cocyaa, P,- maB-
JICHUE B KOHIIE COCY/a.

B cBoro odepenn, nepudepruueckoe CONpOTUBICHUE KPOBOTOKY MOYKHO

paccuutath o Gopmysie Iyazeitns:

R= 8nL/nr4; rae
rae -; rae 1 ( Hio ) - BA3KOCTh XUJIKOCTH, T - (00 ) 3, 14, r - paguyc cocy-
na, L- mouHa cocyna.

Hcxons m3 o0BEMHON CKOPOCTH KPOBOTOKA MOYKHO PacCUUTATh JIH-
HENHYIO:

V=Q/=n r? ; TIE
7 1’ - [UIOLIA/b ITONEPETHOT0 CEUCHHS COCYIA.

OOBemMHast CKOPOCTh KPOBOTOKA OJIMHAKOBA B PA3HBIX PETHOHAX COCY-
JUCTOro pycia U coctaBisieT 4-6 i/muH. JIMHeitHas CKOPOCTh KPOBOTOKA B
aopte MakcumasibHa — 50 cM/cek, B kammuiapax — 0,07 cM/cek, B MOJIbIX Be-
Hax — 33 cM/cex.

Oty GopMyIbl B3ATH U3 THAPOAMHAMUKHA, OHU HE YUUTHIBAIOT HEPAB-
HOMEPHOCTH TOKAa KPOBU BHYTPH COCYJ/a, HAIMYUS BUXPEBBIX TOKOB, HEOJI-
HOPOJHOCTU KPOBU U T.A. TeM He MEeHee OHU MPUMEHUMBI ISl YIPOILIEHHON
OIICHKM KpOBOTOKa. B HHMX (opMann3oBaHbl OCHOBHbBIC @u3uon0cUYECKUE
g axkmopwl, onpedensrouue 08UMCEHUE KPO8U NO COCYOAM.

1. Pasznocms oasnenuti  (ocHOBHOUM (hakTOp, 0€3 KOTOPOrO JBUXKEHUE
KPOBU HEBO3MOKHO ).
2. Ilepugepuuecrkoe conpomusnenue. CKIaapBacTCs U3 CIEAYIOUUX CO-

CTaBJISIOLIMX: TOHYC PE3UCTUBHBIX COCY/IOB, BI3KOCTh KPOBH, THAPOCTATHYE-
CKOE€ JIaBJICHHE.

CymectByer TepMHuH 3(Q()EKTUBHAS BA3KOCTh KPOBH, WM BS3KOCTh
JNBIKyLIEHCS KPOBU B cocyae. OHa onpenensaeTcss CUJION TPEHUs KpPOBH O
CTEHKH COCYJ1a U €€ CIIOEB OTHOCUTENIBHO APYT Apyra.

Hanpsascenue coeuea - cuna B3aUMOJICHCTBUS JIBUXKYILIUXCSI CJIOEB
KUIAKOCTH, KOTOpasi yMEHBIIAETCS IPU HAPACTAaHWUU JIMHEHHON CKOPOCTH TO-
ka kpoBu (puc. 60).

[Ipy HU3KOW CKOPOCTH KpPOBOTOKA 3(PQPEKTHUBHAS BSI3KOCTHPACTET 3a
CYET YMEHBILICHUS TPaJUEHTa M MOXET yBeIM4YUThCA B 8-10 pa3 B Menkux
cocyliax ¢ HU3KOM CKOpOCThIO KpoBoTOKa. [locneanee He pacnpocTpaHsieTcs
Ha KaluJUIApbl, B KOTOPbIX 3(h(PEeKTUBHAS BSI3KOCTh CHUKAETCS B CBSI3U C U3-
MEHEHUEM arperanuu 3puTpouuToB. [Ipum BBICOKOW CKOPOCTH KpPOBOTOKA
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BSA3KOCTb PE3KO YBEIMUYMBAETCA 3a CUET NEepexoia JAMUHAPHO20 Muna Tede-
HUS )KUJIKOCTH B mypoyirenmuoe (puc. 61). Hanbonee BeIpakeH 3TOT Mpo-
[IECC B MECTax Pa3BETBJICHUI U KPYThIX U3TUOOB COCYAOB ( Iyra aopThl, pas-
BETBJICHUE COHHBIX apTEPUi U T.1I.).

i

Puc. 60. I'paouenm cxopocmu moxa Kposu 6 cocyoe (1aMuHaApHbulil MOK)

I:I\*/

\V4

Puc. 61. Typoynenmuwiii mox kpogu

[Ipu >TOM cuia TpeHUs CIOEB KUJIKOCTH U, COOTBETCTBEHHO, BS3KOCTh, P€3-
KO HapacTaroT ( BO3MO>KHO IIPU MBILIEYHOW padOTe U aHEMUH ).

BenuunHa aprepuanbHOrO AaBlICHUS SBISIETCS Ba)KHBIM IOKa3aTeIeM
ruapoaruHaMuku. OCHOBHOM (pakToOp ABMKEHUSI KPOBHU MO COCYAaM - pa3HUIIA
naBiieHnii. OHa aKTUBHO CO3/AaE€TCs B apTepUATIbHONM cUcTeMe paboTou cep-
na. Ilo xoay KpOBEHOCHOW CHUCTEMBI JIaBICHUE CHUKAETCA, SIBJISISICH MAKCH-
MaJIbHBIM B 20pT€ U MUHUMAJIbHBIM B TOJIBIX BEHAX.

Daxmopwl, onpedensaroujue BeIUYUHY APMEPUATLHO20 OABIEHUS.

- paboTa cepra,

- 00BeM LUPKYIHPYIOIEH KPOBH,

- TOHYC COCY/JIOB,

- AIACTUYHOCTh COCY/JIOB,

- BS3KOCTh KPOBHU.

[Ipu oneHKe apTepUATBLHOTO JABJICHUS UCIIOIB3YIOT CIEAYIONIUE MOKa-
3aTenu:

- P makc. mim cucroimueckoe,

- P mun. nnm guactonuueckoe,

ApTepuanbHOE JaBJICHUE OIPEACISIOT ABYMs TPyIIaMH METOJOB:
PSIMBIMUA U KOCBEHHBIMH.

K xocBeHHBIM MeTOJaM OTHOCSTCS ayCKyJbTaTHBHBIN MeTon KopoT-
KOBAa W MAJIBIIATOPHBIA MeTo 1 PuBa-Pouun.
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[IpsiMoe u3MepeHue apTepuaIbHOIO JABIICHHS MPOU3BOISAT C IMPOMO-
B0 IAaTYMUKA JABJICHUS, KOTOPBIA MOXKHO BBOJUTH B MOJOCTh apTEPUU WIH
COCMHSATH C HEW MPU MOMOIIM CIIEIHATBHBIX KATETEPOB.

Ocobennocmu 8eHO31H020 KDOBOMOKA.

Benbl oTHOCATCS K cOcyZlaM HU3KOTO JaBJI€HUSI, 10 OTHOIIECHUIO K CO-
MIPOTHUBJICHUIO KPOBOTOKA PE3WCTUBHAS (PYHKITUS BBIpaXKEHA C1a00, HO CHIIb-
HO - EMKOCTHas.

Mopdgonocuuecku omauuaromest om apmeputi.

- MEHBIIIEH MAaCCOW TJIAJKOMBIIIEYHOW TKAHU COCYIUCTOW CTEHKH

( TUPKYISATOPHBIN CIIOM BhIpaKeH cirabee, YeM MPOOJIbHBIN ),

- OTCYTCTBHEM OKPYIJIOM (OpMBI CEUEHUS U CIIOCOOHOCTHIO K

criajieHuro ( KOJUIATC ) Py HU3KOW BEJIMUMHE BEHO3HOTO JaBJICHUSA,

- CUJILHOM 3aBUCHUMOCTbBIO YIIPYTOCTH OT PACTSHKEHUS,

- 0o0JIbIIIeH 3aBUCUMOCTBIO IUAMETpPa OT JaBJICHHUS,

- HaJIMYMEM KJIAllaHOB, MPEMSATCTBYIOIIUX OOpPaTHOMY TOKY KPOBH

(puc. 62).

DYHKYUOHATILHO OMIUYAIOMCA OM APMEPULL.

- CIIOCOOHOCTBIO HU3MEHSITh MPOCBET 0€3 M3MEHEHUSI BEHO3HOIO

JTaBJICHHUS,

- MEHBIIIEH BEJIUYMHONW BHYTPHCOCYJIHUCTOIO AaBJICHUS U 0O0JIb-

UM OOIIUM 00BEMOM,

- OOJIBIIIUM BIIMSTHUEM DKCTPaBa3ajbHOIO JIaBJICHUS HA KPOBOTOK.

Dyuxyuu 6eu.

- OTBOJIAT KPOBb OT OPraHOB M TKaHEH,

- nenoHupyrT 10 70% KpoBU 1JIsl AJATBLHEUIIIETO €€ MCIOJb30Ba-

HUS

- PEeryJIMpyIOT BEHO3HBIN BO3BpAT K CEPJIIly U apTepUaIbHOE 1aB-

JICHHE,

- PEeryJUPYIOT TPAHCKAUJUISPHBIM OOMEH MyTeM U3MEHEHUS CO-

OTHOIIICHUS TIPe- ¥ MOCTKAMWIJIIPHOTO JIaBJICHMUS,

- Y4aCTBYIOT B 0OMEHE C OKPYKAIOUIUMH TKaHSIMH,

- BBIMIOJIHSIIOT (YHKLHIO OOIIMPHOMN pe(IIeKCOT€HHOM 30HbI,

- y4aCTBYIOT B peajau3alii UMMYHHOTO KOHTPOJIS.

Bcnomoeamenvhvie paxkmopwvl 0sudicenus Kposu no 6eHam.

- HaJU4Iue KJIAIMaHOB MPEMATCTBYET 00paTHOMY TOKY KPOBH,

- JTUHAMHYECKHUE COKpPAICHUS CKEJIETHBIX MBIIII] CIIOCOOCTBYIOT

MPOTAJIKUBAHUIO KPOBH T10 BEHaM,

- MIPUCACHIBAIOIIEE IEVUCTBUE TPYJHOU KIIETKH,

- npucaceiBaroniee Aeiicteue cepana ( 3hdEeKT cMemeHus aTpu-

BEHTPUKYJISIPHOM MEPETOPOJIKH B CUCTOJY JKEITYIO0UYKOB ),

- PUTMHYECKHE COKPAILICHHS] CAMUX BEH.
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Puc. 62. Knanaunwiii annapam een
HapymeHHﬂ BCHO3HOT'O KPOBOTOKAa MOTYT IIPUBOIUTH K ITATOJIOTHUYC-
CKOMY BCHO3HOMY 34CTOI0 KpPOBH, CHUKCHUIO BCHO3HOI'O BO3BpaTa K CCpALY
" MaJCHUIO apTCPUAIIBHOI'O JaBJICHUA. BeHo3HbIM 3aCTON MOXKET BO3HUKHYTH
IIpu Cep,ZICI'IHOfI HEAOCTATOYHOCTH.
MMKDOMMDKVJZ}ZMM}I u mpaHCKanMﬂﬂﬂDHblﬁ obmeH.

BaxxaelmyMu KOMITOHEHTaMHA MUKPOITUPKYJISAIAH, 00eCTIeunBaroIIeit
TKaHEBOM rOMe0CTas3, SBISIOTCS:

- JBIKEHUE KPOBHU B KAWJUISIPAX U MPHUJIETAIONIUX K HUM MHKPO-

cocynax,

- NBIDKEHUE JMM(BI B HaYaJIbHBIX YacTAX JIMM(GOTUYECKOU CucC-

TEMBI,

- JNBH)KEHUE MEXKKIIETOYHOMN KUIKOCTH.

K 30HE MHUKpOIMPKYISUHUHA OTHOCST: ApTEPUOIbI, MPEKAMUILUIAPHbBIC
apTEpUOJIbl, KaWUISIPbI, MOCTKANWJUISIPHBIE BEHYJIbI, BEHYJIbBI U apTEPUOIIO-
BEHYJISIPHBIE aHACTAMO3BI.

OCHOBOI 30HbI MUKPOLIMPKYJIALUY ABIsieTC Kanuiiap. 1lo ctpoenuto
pa3IMYaLoT:

- KaluJuISIphl C HEMPEPBIBHOM cTeHKOM ( 00pa3oBaHa CILIONIHBIM SHJI0-
TEJIUAJIbHBIM CJIOEM, TTOPBI TUaMETPOM 4-5 HM, OOJIBIINX TIOp MAaJIo),

- KamWwuIIpbl ¢ OKOHYATOW CTEHKOM ( B AHIOTEIUATBLHOM CJIO€ MME-
0TCs OKoKkH auamerpom 0,1 MKM, pacnpocCTpaHeHbl B NOYKE, CIU3UCTOU
KHILIEYHUKA ),

- KalWUIsIpbl ¢ MPEPHIBUCTON CTEHKOM ( MpEeCTaBJICHBI B MIEYCHH, Ce-
JIe3eHKE, KPaCHOM KOCTHOM MO3T€ , YEPE3 Pa3PhIBbI B AHIAOTEIHAIBHOM CIIOE
MOTYT MPOXOJIUThH KIETKH KPOBH ).

OO6mas mIoIaap MOMepeyHoro ceueHus Bcex Kamuuisipos 11000 CMZ,
KOJIMYECTBO KanuiuiapoB - 40 mmmmuapaos. OO01mias miomaas oOMeHa Karmi-
ngapHout cetu coctapisier 1000 M2, wm 1,5 M’ Ha 100 r Tkanu. [IOTHOCT
KAIMAIUTPHOI CeTH B TKAHsX pasimyHa ( B Mo3re - 3000 kam / MM°, B TOHHHUE-
ckux Mbimmax - 1000 karm / MMS, B (ha3HBIX cKeleTHhIX MbIax - 300-400
Kar/ MM° ). B aKTHBHO paGOTAIOLIMX MBIIILAX [UIOTHOCTh CETH KAIHILIIPOB
YBEJIUYUBACTCH.

Jlsuoicenue kpogu 8 Mukpococyoax_  WUMeeT Psij OTIUYUHN, CBI3aHHBIX
c MaibIM AuameTpoM Kamwuisipa ( oT 4 1o 20 MKM, HO OOBIYHO 7-8 MKM ).
CkopocTh ABMKEHUSI KPOBU ( OLICHUBAIOT MO CKOPOCTH JIBMXKCHUS SPUTPOLIH-
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TOB ) pa3Has, MOTOK KPOBU HE cTallMOHapHbIA. KileTku KpoBU Npu ABUXKE-
HUU BBICTPAMBAIOTCS CTPOTO APYT 3a APYTrOM, SPUTPOLUTHI MPU ABUKECHUH
yepe3 KamwUIIPhl ¢ MaJbIM JHAMETPOM MOTYT U3MEHSTH CBOIO (popMy.

[Ipu aKTUBHOCTH TKaHU B YCJIOBSIX (PU3MOIOTUYECKOTO TIOKOSI OTKPHITA
4acTh KammuisipoB. VX KoJM4yecTBO Bo3pacTaer B 2-3 pa3a npu padoyel ru-
nepemun. OTKPBITHE KaUUIIPOB PETYIUPYETCs OKCUT€HAIIMEH TKaHe!: Tpu
BbICOKUX 3HaueHUsX PO, ( 50-60 MM. pT.CT.) KOJMUYECTBO (PYHKIIMOHUPYIO-
MUX KalWUISIpOB CHMKAaeTcs B 2 pas3a, a NP MaKCUMaJIbHOM HaIpsSKEHUU
kuciopoaa B Tkauax ( 100 MM.pT.CT. ) Bce 0OMEHHBIE KaWJUIAPhI 3aKphIBa-
IOTCA U KPOBb TE€UET Uepe3 apTEPUOTIOBEHYJIISPHBIEC IIYHTHI.

TpanckanuuisspHbIil 0OMeH o0OecrieunBaeTcs CAeAYIOIMUMHE MpoIlecca-
MU: oughghy3ueil, hunompayueti u peabcopoyueli.

Juppyszusa. CocTouT B ABWKEHUH BOJOPACTBOPUMBIX BEIIECTB HU3-
KO MOJIEKYJIIPHON MacChl 4e€pe3 3al0JIHEHHBIE BOJIOW MOPBL.

Qurvmpayus u peabcopbyus. B npouecce puiabTpanuu KpoBb UHTEH-
CUBHO OOMEHHBAETCS C TKAHEBOW JKUAKOCTBIO BOJOW M BOJAOPACTBOPUMBIMU
KOMIIOHEHTaMU. MeXay 00BeMOM KHUAKOCTU, KOTOPHIN MEPEXOIAUT B MEXK-
KJIETOYHYIO Cpely W3 IUIa3Mbl B apTEpPUaIbHOM KOHIE Kamuuisipa, U o0be-
MOM KHUAKOCTH, MOCTYHAIOIMM 0OpaTHO B KpOBb B Ipoliecce peadbcopOuuu
CYLIECTBYET IMHaMU4eckoe paBHoBecue. Oba mporecca cBs3aHbl ¢ TpaJueH-
TaMU TUAPOCTATUYECKOTO U OHKOTHYECKOI'O JABJICHUH.

15.3. JTumghomox

Bce TkaHM KpoMe LEHTpaJIbHOM HEPBHOW CUCTEMbI, KOCTHOW TKAHU U
KOXHU CHaOeHbl JuMbarnyeckor cuctemoir. CoctaB muM@psl OJIM30K K CO-
CTaBY KpOBH, HO B HEll MeHbIIIe Oelka U HET (POPMEHHBIX IJIIEMEHTOB KpOME
3€PHUCTBIX JIEUKOILUTOB.

OcHoBHast (GyHKIUS TUM(PATHIECKON CUCTEMBI COCTOUT B TPAHCIIOPTE
13 TKaHEW B KPOBEHOCHOE PYCJIO KUIKOCTH.

B cyTku u3 KpoBU B MEXKKIETOUHOE MPOCTPAHCTBO MOCTYMHAET OKOJO
20 11 )kuIKOCTH, U3 HUX 2-4 1 Bo3Bpamatorces ¢ auMpoi. C Hell B KPOBb 110-
cTynaet u3 TkaHed okoisio 100 r Oenka. Jlumparuueckas cucrtema sBisieTcs
OCHOBHOM CHUCTEMOM TPAHCIOPTA JIMIUAOB U3 KUIICYHHUKA.

[lepexos >KUIKOCTH U3 MEXKKJIETOYHOTO MPOCTPAHCTBA B JIUMPyY obec-
MEYNBACTCS TEMU K€ MEXaHU3MaMU, YTO U TPAHCKATTUIUIAPHBIN OOMEH.

JIBvoxkeHue IuM@bl B MEIKUX Kamwuisgpax OOYCIOBJICHO pa3HUIEeH
THUAPOCTATHYECKOTO NaBiieHus. M3 nmumdarnyecknx KamwuisipoB OHA COOU-
paeTcsi BO BHYTPHOPTaHHBIC JUM(GATHUYECKUE COCYbI, 3aTeM BO BHEOPTaH-
HbIE, KOTOpbIe 00pa3yloT KpymHbIe JUMGpATUUECKHUE CTBOJIBI U MPOTOKU. B
HUX MUMEIOTCS KJIalaHbl, MPENATCTBYIONIME 00paTHOMY TOKY KUJIKOCTH. Y4a-
CTOK JINM(ATHUYECKOr0 COCyAa MEXKIY ABYMS KjanaHaMHU Ha3bIBACTCS JIUM-
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ganzcuonom . JlumpaHrnoHbl COCOOHBI cokpamaTthes 18-22 pa3 B MUHYTY,
U3TOHSISI TUM(Y B TUCTANbHBIE OTACIbI TUM(pATUIECKONW CUCTEMBI.

B numdaTtndeckoit cucteme UMeEIOTCsa Oapbepsl - aumpamuieckue y3-
Jivl. B HUX HaXOJATCS IEHKOIUTHI, 00ECIICUNBAIOIINE 3aTUTHYIO (DYHKIIUIO.

Taxke kKak ¥ B BeHax, B ABMKCHUU JTUM(BI TI0 TUM(PATHIECKON CHUCTE-
M€ OOJIBIIIOE 3HAYEHUE HUIPAET MBIIICUHbI HAcOC, YBEIMYHMBAIOLIUN CKO-
pocth aumdoroka B 10-15 pa3. Ilpu 3akynopke auM@aTHUECKUX COCYAOB
BO3HUKAET MECTHBIN OTEK.

15.4. Pezynayus kpogomoka.

Hanpasnena Ha onTuManbHOe 0OeCIieueHre OpraHa B YCIOBHUAX MOKOS
1 akTUBHOCTU. OCYIIECTBIISIETCSI MECTHBIMU PETYJSITOPHBIMU MEXaHU3MaMH,
HEPBHOU U TYMOPAJIIBHOW CUCTEMAMHU PETYJISILUN.

Muoecennvie mexaHuzmvl camope2yrayuu 0b6ecneqyusalom nocmosHCm-
80 00BLEMHOU CKOPOCMU KPOBOMOKA NPU USMEHEHUSX CUCTNEMHO20 0a6leHUsL.

MuoreHHasi caMOPETYJISAIUsS COCTOUT B TOM, YTO B OTBET Ha pacTsIKe-
HUE COCYAMCTON CTEHKA BHYTPUCOCYJIUCTHIM JIAaBIIECHUEM TOHYC €€ TIaKO-
MBIIIEYHBIX 3JIEMEHTOB YBEIUYUBACTCS, MPEMATCTBYS YBETUUCHHUIO MPOCBETA
cocyna. [Ipu cHM)KeHUU NTaBlIeHUS MPOUCXOIUT 00OpaTHOE CHIXKEHHE TOHYCA.
T.e. mpu U3MEHEHUH CUCTEMHOTO JaBJICHUS MOJACP>KUBACTCS MOCTOSHHBIN
JIUaMETp COCYAOB, a, COOTBETCTBEHHO, U OTHOCUTEIBHOE MOCTOSHCTBO O0b-
€MHOW CKOPOCTH KPOBOTOKA.

eticmseue nHedocmamka Kuciopooa u memadoaumos obecnedugaem
coomeemcmeue 00beMHOU CKOPOCMU KPOBOMOKA UHMEHCUBHOCMU Npoyec-
co06 Memaboauzma.

CHmxeHne HampspKeHUs KUCIOpOoJa MPUBOAUT K PACHIMPEHHUIO COCY-
JIOB U YBETTMYCHUIO KPOBOTOKA B OpraHe. AHAJOTUYHAS PEaKIUs TIaKOMBbI-
IIIEYHON CTEHKH MPOUCXOIUT MPHU YBEIIMUCHUH HAMPSHKEHUS YTIICKUCIIOTO Ta-
3a u cHwkeHun pH kpoBu. MojouyHasi KHCIIOTa BBI3BIBAET Ba30UIATAIINIO
yepe3 uzmeHenne pH. Cuuraercs, 4to npu ¢uznyeckoil pabore U3 CKeneT-
HBIX MBIIII OCBOOOKIAIOTCS KATHOHBI KallMs, KOTOPHIC 32 CUET yBEIHMYCHUS
OCMOTHUYECKOTO JIABJICHUSI CHUKAIOT TOHYC TJIaJIKOMBIIIIEYHBIX KJIETOK COCY-
TI0B.

Bce atu 3ddexTsl OTHOCATCS K apmepuoiram u NpeKanuiisipHbiM
chunkmepam.

Hepenas peeyisyus mecmnoeo Kposomoka 00OECTICYUBACT COOTBETCT-
BUE PETHOHAPHOTO KPOBOTOKA 3alpocaM OpraHu3Ma B IIEJIOM, a TaKKe Mepe-
pacrpe/eiieHie KPOBH MEXIY HaXOJAIIMMHCS B COCTOSHUHM AKTHUBHOCTH W
IOKOSI OpraHaMH.

Cumnamuyecxkue aopeHspeudeckue 60J10KHA SIBISIOTCS COCYIOCYKU-
BAIOLIMMHU WM Ba30KOHCTPUKTOPHBIMU IO OTHOIICHHUIO K COCYJaM KOXH U
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KHUIIIEYHUKA, B OTJIMYME OT COCY/OB TOJOBHOTO MO3Ta M CKEJIETHBIX MBIIIIII,
KOTOpBIE HA CUMIATHUECKYIO CTUMYJISIIMIO WM HE Pearupyror, WIH pacliu-
PSIOTCAL.

llapacumnamuueckue xonunspeuueckue BOJOKHA MEHEE paclpocTpa-
HeHbl. OHM 00ecreynBaOT Ba30AUJIATAIIMIO HAPYXKHBIX IOJOBBIX OpPraHOB
IIPU MOJIOBOM BO30YKJI€HWH, PACIIMPEHUE COCYIOB MSATKOH MO3rOBOM 000-
JIOYKH.

Axcon-pegnexcoyt 00ecniedyBalOT U3MEHEHHUE TOHYCA COCYIOB KOXHU B
OTBET Ha XO0JIOAOBOE U MEXaHUYECKOE pa3/ipaKeHue.

I vymopanvuas pecynayus

Dppexmobl 20pMOHO8 dHcene3 GHympeHHel ceKpeyuu.

AJpeHaIMH ¥ HOPAJpEHAINH PEaU3yIOT CBOU 3(DPEKTHI MOCPEICTBOM
anb(da u 0etTa apeHopenenTopoB. AJb(a aKTUBAIUS COCYA0B BBI3BIBACT UX
CyXeHue, 6erTa - pacmupenue. HopaapeHanuH sBISeTCs MPEUMYIIECTBEHHO
anb(a aroHUCTOM, aIpEHAINH AKTUBUPYET U anb(da u OeTTa pelenTopsbl.

Baszonpeccun - CyUBaeT apTEPUOIIBI M MPEKATAIUISAPHIL.

Anvdocmepon - ycunuBaeT peadCoOpOILMIO HATPUSL U TMOBBIIIAET peak-
TUBHOCTH COCYJIOB K aJIp€HAJIMHY U HOPAJPCHAINHY.

Tupoxcun - yBeTUIMBACT PEAKTUBHOCTH COCYJIOB K KaTEXOJTaMHUHAM.

Aneuomensun Il - BBI3BIBAET MOUIHYIO COCYJIOCY>KMBAIOIIYI0 pEaK-
IUIO.

I 1rokazon - BBI3BIBAET PacIIUPEHUE COCY/IOB.

Dppexmbr mraHegvlx 20pMOHOB - pe2yNamopos8 COCyOUCmMo20 MOHYCa.
[Ipu paGoTe MHOTMX OPraHOB BHICBOOOXIAIOTCS TKAHEBBIE TOPMOHBI, 00€cC-
neyurBaronye (GyHKIMOHAIBHYIO Ba30IUIATAIIMIO TKAHEH.

Kununwl, cucmamun, nankpeozumuH, cekpemuH_ PaclIupstoT COCYIbl.

Cepomonun_B MaJlbIX 103aX PACIIUPSET, a B OONBIINX - CY)KHBAET CO-
CY/IBL.

IIpocmaenanounsl - WA PaCIIUPSIIOT, UITU CYKUBAIOT.

BaxxHoe 3HadeHHWE B PETyNALUUA COCYIUCTOTO TOHYCAa HTPAaeT OKCuUO
azoma (NO), CHI>XKaroUuid TOHYC TJIaIKOMBIIIIEYHON TKaHU COCYJIOB.

Pecynayua cucmemnoii 2emoOuHamuKu HalpaBlieHA HAa TOJAJEpXKa-
HUE TPaJIMEeHTa JABJIEHUs, HEOOXOAMMOTO JJIsi 00ECIeYeHUs COOTBETCTBYIO-
IIETO COCTOSIHUIO OpraHu3Ma KpoBOTOKa. OCyIECTBISETCS MyTeM COYETaH-
HBIX U3MEHEHUH cepIeuHOro BHIOpOCa U TOHYCa COCY/10B.

Llenmpanvnasn pecynayusi cocyoucmoeo moHyca OCYUIECTBIISETCS
[MHC. Cniuanao# Mo3r o6ecnieunBaeT 2 dHepeHTHYI0 HHHEPBAIUIO ( CUMIIATH-
YEeCKYyI0 U MapacuMIaTHYECKyI0 ) COCYAOB, 00ECHeunBaeT MPOCTEUIINE CO-
CynoJBHTaTeNbHbIe peakiunu. CoCyq0IBUTaTENbHBIA IEHTP MPOI0JITOBATOTO
MO3ra 00ecreurnBaeT CaMOPETYJISIUI0 CePIeUYHO-COCYAUCTON CUCTEMBI, TIpe-
MATCTBYET PE3KMM KOJIEOAaHUSM apTepHUaIbHOTO NaBieHHS. | umoramamyc
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obOecrieunBaeT 0e3ycI0oBHOpPE(DICKTOPHBIC aJalTUBHBIE PEAKIIUA CHUCTEMBI
KpOBOOOpAIICHHs], UHTETPALMIO €€ C APYTMMH BEr€TaTUBHBIMU CHUCTEMaMHU.
Kopa 6onpmux nomymapuii o0ecrieunBaeT yCIOBHOPE(IECKTOPHbBIE aJanTHB-
HBIE pEaKI1H.

B perymsiuuu CHCTEMHOW T€MOJMHAMHMKH Pa3IU4yarOT MEXaHU3MBbI
KPAmMKOBPEMEHHO20, NPOMENCYMOYHO20 U ONUMETbHO20 OeUCBUSL.

PerynaropHbie MeXaHU3Mbl KPAaTKOBPEMEHHOTO JEHCTBUS OOecTedu-
BaIOTCSI COCY/IO/IBUTATENLHBIMU PEAKIIUSIMHU U U3MEHEHUSIMH paOOThI ceplia.
K 1M oTHOCSTCS:

- OapoperenTuBHBIE pedIIeKCHI,

- pedaekchbl Ipu pa3ipakeHUH PELEeNnTOpOB MpeACcepIni,

- peakuuu Ha uimemuto [THC,

- 3(peKThI aipeHalIMHa U HOpaJpeHaINHA.

KpatkoBpeMeHHbIE IO BPEMEHU JEUCTBHSI MEXaHU3MbI Pa3BUBAIOTCS B
TE€YEHUE HECKOJIbKUX CEKYHJ, O0ECHe4MBAIOT CPOYHBIE aJalTHBHBIE peak-
117078

PerynaropHbsie MexaHU3Mbl IPOMEKYTOUYHBIE [0 BPEMEHU JEUCTBUS
CBSA3aHbl C ”3MEHEHUEM COOTHOILIEHU BHYTPUCOCYAUCTOTO 00BEMA HKUAKOCTH
1 eMKOCTHU cocy10B. K HUM oTHOCSTCS:

- I3MEHEHUS TPAHCKAUIUTSIPHOTO 0OMEHa,

- penakcanus HanpspKeHUsl COCYIUCTON CTEHKH,

- peaKkuus pEeHUH-aHTHOTEH3UHOBOW CHCTEMBI.

PerynstopHble MEXaHU3Mbl MPOMEKYTOUHBIE N0 BPEMEHU JEHUCTBUS
MPOSIBIISIFOTCS. B TEYEHUE HECKOJIBKUX MUHYT M JOCTUTAIOT MaKCUMyMa 4epes
HECKOJIBKO JECSITKOB MUHYT.

PerynaropHbie MeXaHHM3MBbI JOJTOBPEMEHHbBIE 110 BPEMEHH JACHCTBUS
U3MEHSIOT 00bEM BHEKJIETOUHOW >KUIKOCTH MyTEM M3MEHEHUs e€ motpediie-
HUSI U BbIJIeJICHUS MouykaMu. K HUM OTHOCHT:

- IOYEUHYIO PETYJISLHUI0 00beMa )KUJIKOCTH B OPraHU3ME,

- 3(peKThI Ba3OMpeccuHa U ajibI0CTEPOHA.

- 3(bpexThI npeacepAHBIX TOPMOHOB.

[Toueunas perynsuus 00beMa KUJKOCTU B OpTaHU3ME.

PerynstopHble Me€XaHU3Mbl JIMTEIBHOTO JEWCTBUSL PA3BUBAIOTCS B
TEYEHUE HECKOJIbKUX JECATKOB MHHYT, JOCTHUTAIOT MAKCUMyMa 4epe3 He-
CKOJIBKO 4acOB, 00ECIEeUnBalOT KOMIIEHCAIIMIO U3MEHEHUSI JaBICHUSI B TeUe-
HUE HEOTPAaHUYEHHOTO BPEMEHH.

I'naBa 16. ®PU3UOJIOT'UA ABIXAHUSA

1. Buewnee ovixanue.
2. Tpancnopm 2azo06 Kposwio.
3. Pecynayus ovixanus. /[ixamenvHulii yenmp.
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vixanue — COBOKYMHOCTBH IMPOILIECCOB, 00ECMEUMBAIONIMX IMOCTYILIE-
HUE B OPTraHU3M KHCJIOPO/A U BBIBEJICHUE YTIEKHUCIIOTO ra3a.

OCHOBHBIE MPOLECCHI JBIXaHUS:

— BHEIIIHEE JbIxaHue (0OMEH ra3oB MEXIYy BHEIIHEH cpeiol u
aJIbBEOJISIPHBIM BO3/1yXOM),

— O0OMEH ra3oB MEXy aJbBEOJIIPHBIM BO3JyXOM U KPOBBIO,

— TpaHCHOPT ra3oB KPOBbIO,

— 0OMEH ra3zoB MeX1y KpPOBBIO U TKaHSIMH,

— TKaHEBOE JbIXaHUE.

[IpexpaiieHue OpIXaHUsI MPUBOJAUT K TUIIOKCUU — CHUYKEHUIO Harps-
xenust PO, B opranusme (He MyTaTh ¢ TUIIOKCEMUEN — CHUYKEHUEM Harmpsixke-
HUS KUCJIOpOoJa B KpOBH). B 3aBUCHMMOCTH OT HapyllIeHHUs MPOLIECCOB JIbIXa-
HUS pa3inyaroT BUABI cUNOKCULL:

— JIpIXarenbHasg (HapylmaeTcss MpOoLEecC BHELIHErO JbIXaHWs, HalpUMeEp

IIPH 3aKYIIOPKE BO3TyXOHOCHBIX MyTEM),

— aHeMmHuuecKas (CHW)KEHUE Ta30TPaHCIOPTHOM (PYHK-IIMM KpPOBH, Ha-

OpUMep NpU aHEMUSIX),

— UUPKYJIATOpPHAs, WIM 3aCTONHAs, TMUIOKCUS (HApyIIEHUsS CO CTOPOHBI

CUCTEMbI KPOBOOOpAIIEHHUsI, HAIIPUMEDP MIPU CEPACUHON HETOCTATOUHO-

CTH),

— THUCTOTOKCHYECKasl (HApyIICHHs] TKAHEBOI'O JbIXaHUs, HAPUMEP MpH

OTpaBJICHUU IUAHUJIAMU ).

Jlerkue BBINOJIHSAIOT ABE TPYIIIbI ()yHKYuli: peCupaTopHble U HEpec-
nuparopHelie. PecnimpaTtopHble GyHKIUN 00€CIEUMBAIOT BHEIIHEE JbIXaHUE.
K HepecniupaTopHbIM (QYHKIIUSM OTHOCSIT:

— CHHTeTHuecKylo (0Opa3oBaHME renapuHa, JIMMUIO0B, IPOCTarjaHAMHOB

U T.J.),

— KPOBETBOPHYIO (CO3pEeBaHUE TYYHBIX KJIETOK U 0a30(hUIIOB),
—  JIETIO KPOBH,

— BcachIBaTeNbHy0 (3¢up, XJao0podhopM U T.1.),

—  BBIACIHTENIBHYIO (BOJA, AIIKOTOJIb, d(Up, alleTOH),

— MeTaboNIMYeCcKyIo (pa3pylIieHue CEpOTOHNHA, KUHUHOB).

16.1. Buewmnee ovixanue
IIporecc BHEIIHEToO ABIXaHUS OOECIIEUHMBACTCS HW3MEHEHHEM o0beMa
TPYIHOU KIIETKHU.
Bnox — uncniuparus, BeIxo — skcnupanus. M3mMenenus oobema rpyi-
HOH KJICTKH B CarMTAJIbHOM, ()POHTAIHLHOM M BEPTHUKAIHHOM HAIIPABICHHUSIX
MIPOMCXOJIST 32 CUET MOAHATHUS pedep U OImyCKaHus nuadparmsbl.
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Bnox — mporiecc akTUBHBIN, BBI3BIBAETCS COKPAIIEHUEM HWHCIIUPATOP-
HBIX MBI — AuadparMbl U HAPYKHBIX KOCBIX MeXpeOepHbIX. B dopcupo-
BaHHOM BJIOX€ YYAaCTBYIOT BCTIOMOTATEIIbHBIC HHCITTMPATOPHBIE MBITIIIHI — JIe-
CTHUYHBIC, TPYIHBIC, TIEPEIHSsI 3yOdaras, TpareineBUIHbIC, POMOOBHIHbIC,
MBIIIIIIBI, TTOHUMAIOITUE JIOMATKy. B 3aBUCUMOCTH OT MPEUMYIIIECTBEHHOTO
YYaCTHsI MBI AradparMbl 1 MEKPEOEPHBIX B MPOIECCE JABIXaHUS BBIICIS-
IOT THUIIbI IBIXaHUS:

— peOepHbIH, WU TPYIHOM;

— nuadparMajibHbBIN, UIH OPIOITHOM.

CHoKOWHBIN BBIIOX - MPOIECC MACCUBHBIN, MPOTEKaeT 0e3 cokparie-

HUS CKENETHBIX MbIIIl. B QopcupoBaHHOM BBIOXE YYaCTBYIOT IOIOJIHH-
TEIbHBIC HYKCIIUPATOPHBIE MBIl - BHYTPEHHUE KOChIE MEXpeOepHbIe, T0-
MepEYHAsl ¥ MPSMast MBITIITHI OPIOIITHOW CTEHKH.

Jlecounvle o6vemvl u emxocmu (puc. 63).

— Jpixarensnbiit 00bem (1O ) - 400-500 mu,

— Pe3seprublit 00beM Ba0Xa ( POyj0xa)

— ( BaeIxaercs nociie crokoiHoro Baoxa)- 1900 - 3300 mu,

— PesepHbIii 00beM BBITOXA ( PO 4y0xa )

— ( BeIABIXAETCA Mocie crokoiHoro Beioxa)- 700- 1000 mi,

— Ocrarounsiit 00bem ( OO, octaercs

— B JIETKHUX Tocie Tiy0okoro Beigoxa ) - 1100 - 1200 m,

— O06BeM MepTBOTO MTPOCTPAHCTBA

— ( BO31yX BO3AyXOHOCHBIX myTei)- 140-150 mur,

— Oo6mas emxocts Jerkux ( OEJI) - 4200 - 6000 mu,

— OyHKIMOJMHANBHAS ocTaTo4yHass eMKOCTh Jierkux ( POE) (Ona
oOecrieynBaeT OTHOCUTEIHLHOE MTOCTOSTHCTBO COCTaBa aJIbBEOJISIPHO-
ro Bo3ayxa, T.K. B 5 pa3 6oabme  J1O ) 1800 - 2200 mu,

— Kuznennas emkoctsb Jerkux ( XKEJI ) - 4500-5000 ma ( myx),
3000- 3500 M ( xeH ).

Ilapamempul 6Hewne20 Ovlxanus:

— Yacrora BHemmHero asixanus ( YJ1) - 12-16 pa3 B muH.,

- Munythsbiil 06beM asixaaust ( MOJI) - 6-10 n/muH,

- MakcumanbHas BeHTrsus jJerkux ( MBJI ) - no 1801/MuH.

3Hauenue mepmeo2o npocmpancmaa.

PaziensaioT anaroMu4eckoe MepTBOE MPOCTPAHCTBO ( BO3IYyX BO3-
JyXOHOCHBIX TyTEH, HE YYaCTBYET B Ta3000MeHE ) U (DYHKIIMOHAIBHOE (
BKJIFOYAET B ce0s aHATOMHYECKOE M BO3yX ajlbBEOJI, HE YYaCTBYIOIIUX B
razooOMeHe ).

AHaTOMHUYECKOE MEpPTBOE MPOCTPAHCTBO KPOME OCHOBHOH (YyHK-
MU - TPAHCTIOPTa BO3/yXa - BBITIOJHSACT PsJT 3aIUTHBIX (QDYHKIIMHA: corpe-
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BaHHNC-OXJIAXKICHUC BO3/1yXd, YBJIAJKHCHHUC-KOHACHCAIUMA BJIarv, O4YHIIC-
HHUC OT IIbUIM U €€ YIAJICHHUC C ITOMOIIbIO 3allIUTHBIX pe(l)HeKCOB Kalisd 1
quXaHUs.

[- 3 I 'Y
’—
Pa)opisbia
OB LM Eamocre
ROOXH Qa0Ks
pee PRI T T
PAAOCT
[Orax. oﬁ:euj\ D e
g ' Narax
™ Poaspaiasi
OOWn
[T D0~
v 4 sanuHan
ocrare-
f AN
OG-
OCTaToNHLIA
I O iy

Puc. 63. Jlecounvie obvemsl u emkocmu

Onactnueckue n Heanactrnueckue BIJIbI conpoTuBiieHns AbIXaHUIO
Pabota mpixarenpbHONW MYCKyJaTypbl B MpOIECCe MHCIHPAIUN U IKC-
NUpPALUY HAaIIPpaBJieHa Ha MPEO0JI0JIEHUE CUII COIPOTUBIICHUS JIETKUX, TPy IHOM
KJIETKH ¥ OPTaHOB OPIOLIHON MOJIOCTH. DTU CUJIBI IETISTCS Ha:
— anacTuveckue (ynpyrue)
— HedNacTUYECKHE (BS3KHUEC).
Onacmuyeckue (ynpyaue):
—  DJIACTUYHOCTH TPYAHOU KIIETKH,
— 3JIACTUYECKOE COMPOTUBIIEHUE JIETKUX (CHja 3JIaCTUYECKOU
TSATH).
DacTUYHOCTb IPYAHOM KJIETKH CO3/IaeTCsl:
—  DIACTUYHOCTHIO MBIIIIII,
— DJIACTUYHOCTBHIO XPAIIEBHIX COCIWHEHWH (MMeeT HambOoib-
11ee 3HaueHue Mpu BbII0XE, IPETATCTBYS eMY),
— DJIACTUYHOCTBHIO CBSI30K (MMEET MaKCHUMAJbHYIO BEIUUYHHY
Ha BEpPIIMHE IITyOOKOro BJI0Xa),
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— DJIACTUYHOCTHIO pedep (MpemsTCTBYeT Kak TITyOOKOMY BJO-
XY, TaK U TNIyOOKOMY BBIJIOXY).

DnacTuyeckas TAra JErKux o0ycloBJIeHa:

—  DJIACTUYHOCTHIO JIETOYHOM TKaHH;

— TOHYCOM OpOHXMAaJIbHBIX MBIIIIL (HAa BI0XE OH CHMYKAETCS B
CBA3U C YBEJIMYEHUEM CUMIIATUYECKOIO TOHYCA, HA BBIIOXE —
YBEJIMYHMBAETCS B CBSI3U C YCWJICHHEM aKTUBHOCTU MapacuM-
MAaTUYECKOTO OT/IE€]Ia BEF€TATUBHON HEPBHOW CHCTEMBI);

— TIOBEPXHOCTHBIM HATSDKEHHEM  KUJKOCTH, BBICTUJIAIOLIEH
CTEHKH anbBeon (coctamisieT okojio 70-80% cunibl smactu-
YECKOM TATH JIETKUX).

Cuna NOBEPXHOCTHOTO HATSKEHUS JKUAKOCTU aJbBEOJI CHUKAETCS
cypdakrantoM. Ha BIoxe MmiOTHOCTh MOJEKYJ cyp(akTaHTa yMEHbLIaeTcs,
CUJIa IIOBEPXHOCTHOI'O HATSDHKEHUS KUAKOCTH YBEIMYUBAETCS, COMPOTUBIIEC-
HUE BJOXY BO3pacTacT. TeM caMbIM CHMKAETCSd MAaKCHUMAaJbHas BEJIMYMHA
BJIOXA.

[Ipu BBIIOXE MIOTHOCTH MOJIEKYJ Cyp(aKkTaHTa BO3PACTAET, NOBEPX-
HOCTHOE€ HATSDKEHHE CHMXKAETCS, MPEMSITCTBYS CHaJCHUIO ajJbBEOd U TIIy0o-
KOMY BbIIOXY. [Ipy rimyOoKoM BBIIOXE CHJIA AIACTHYECKOU TSTH JIETKUX UMe-
€T OTPULATENBHOE 3HAUCHHE.

Takum oOpazom, cyphakTaHTt:

— cnocoOCTBYeT BIOXY (CHUXasi MOBEPXHOCTHOE HATSKEHUE
KHUJIKOCTHU aJIbBEON),

—  TPEmATCTBYET CHAJCHUIO allbBEOJ] M CTAOWMIIM3UpPYET UX B
pacnpaBJI€HHOM BH/IE.

Hesnacmuueckue (8s3xue) conpomugnenus.

CkapIBalOTCsl U3 HEANACTHUECKOrO0 CONMPOTUBJICHUS TKaHEH M a’po-
JTUHAMUYECKOTO COMPOTUBIIEHUS BO3IYIIIHOMY MOTOKY.

— Hennactuueckoe conpoTuBieHUE TKaHEW OOYCIOBIEHO CHU-
JIOM TpPEHHWs OPTraHOB TPYAHOW M OPIOIIHOW TOJIOCTEH, CO-
crasisieT okosio 10-20 % .

—  APpOIMHAaMHMYECKOE CONPOTUBIIEHUE BO3JyXOHOCHBIX ITy-
Ter coctaBisgeT 0KoJo 80-90%, CBA3aHO C TPEHHEM BO3AyXa
B IIPOLIECCE€ MPOXOXKIEHUS MO BO3IAYXOHOCHBIM MyTsiM. OHO
CYILLIECTBEHHO YBEJIMYMBAECTCS MPU BO3PACTAHUU CKOPOCTHU
BO3/IyIIIHOTO MTOTOKA.

[Ipu nmepexojie TaMMHAPHOTO MOTOKAa B TypOYJIEHTHBIM (MpU MPUCTY-
nax OpOHXHUALHON aCTMBbI) COIPOTUBIICHUE JBIXaHUIO PE3KO YBEIUUHUBAETCS.
AdpoANHAMHYECKOE CONPOTUBIIEHUE HamOoJee BHIPAXKEHO Ha YpOBHE Cpej-
HUX OPOHXOB.
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[Ipr CIOKOMHOM JBIXaHUKM OCHOBHOE COIPOTHBIIEHUE 3JIACTUYECKOE.
[Ipu dhopcrpoBaHHOM JBIXaHWUW B CBSI3M C YBEIWYECHUEM CKOPOCTH BO3IYIII-
HOTO TOTOKA PE3KO YBEIMYMBAETCS 3HAUYMMOCTH HEANACTHYECKOrO CONpO-
THUBJICHUS.

Hapywenus necounoii eenmuaayuu Mo2ym npomexams no muny

— pPecCmpuKmugHbIX,
— OOCTPYKTHBHBIX,
— CMEIIaHHBIX.

PecTpukTrBHBIE HApYIICHUSI CBA3AHBI C YBEIMYEHUEM 3JIACTHUYECKOTO
COTIPOTUBJICHUSI. ITO MOXKET OBITH CBSI3aHO C MOPAKCHHUSIMH JICTOYHOW TIa-
PEHXUMBI (CHUKAETCA €€ 3JIACTUYHOCTh), BOSHUKHOBEHUEM ILJIEBPAJIbHBIX
CIaeK. YMEHBIIICHHE PACTSHKUMOCTH sIpU€ BCETrO MPOSIBISETCS B CHUXKEHHUU
KEJL

OOCTpYKTUBHBIE HApYIIEHUS CBSI3aHBI C YBIMYECHUEM BS3KHUX COIPO-
TUBJICHUI. BO3HHMKAIOT MpHU YBEIIMYECHUH A3POJUHAMHYECKOTO COMPOTHUBIIE-
HUS BCJIEACTBUE Cla3Ma MBI OPOHXOB, 3aKYMOPKH BO3JYXOHOCHBIX ITyTEH
ciusblo. [Ipossisercs B cHmkennn OPB (o0bema HopcrUpOBaHHOTO BBIJIO-
xa). I pecTpuKTUBHBIA, U OOCTPYKTHBHBIM THUIBI HAPYIICHUNA BBI3BIBAIOT
cHkenre MBJI (MakcuManibHOW BEHTUJISIIIUU JIETKHX ).

Obmen cazamu medrcoy anb8eoIIPHLIM 8030VXOM U 8HEUIHell cpedoll

B npornecce u3aMeHeHust ooObema rpyJIHON KJIETKU Ha JIETKHE JIEHCTBY-
10T JIB€ CUJIBL: CHJIA 3JTACTUYECKOM TATH JETKUX U CUJla OTPULIATEIbHOIO J1aB-
JICHUSI B TUIEBPAJIbHOM IIIEIIH.

Mexy BUCHEpaIbHBIM U MApUEHTAIBHBIM JTUCTKAMU TUIEBPHI CYIIECT-
ByeT pocTpaHcTBO 5—10 mMkM. OHO 3aMOJHEHO MIEBPAIBHOM JKHIKOCTHIO.
JlaBneHue B HeM MeHbIlle aTMOC(HEpHOTo Ha 3 MM PTYTHOTO CTOJIOA MPH BBI-
J0Xe U Ha 6 MM pPTYyTHOro cTojiba mpu Baoxe. OTpuIlaTeNIbHOE J1aBlICHUE
00yCJIOBIIEHO HAJIMYUEM CHJIBI DJIACTHUECKOU TATH JIETKHX.

[Ipu paHeHUsIX JETKUX WIM TPYJHON KJIETKH BO3AYX MOKET MONacTh B
IJIEBPAJIbHYIO LIEb (nHeemomopaxc). B CBSI3UM CO CHUKEHHUEM OTpPULIATENb-
HOTO JIaBJIEHUS JIETKME TMOJHOCTHIO WJIM YAaCTUYHO crnajaroTcs. KU3HEHHO
OTIACHBIM SIBJISIETCSI IBYCTOPOHHUIN OTKPBITHI MTHEBMOTOPAKC.

Cuna >J1aCTUYECKOM TATH JIETKUX U CUJIA OTPUIATEIBHOTO JABJICHUS B
IJIEBpAIbHON 1EIN MPOTUBOIOJIOKHO HampasiieHbl (puc. 64). [Ipu Bnoxe B
CBSI3U C COKpAILIEHHEM UHCIUPATOPHBIX MBIIII CHJIa OTPUILIATEILHOTO JaBJe-
HUS BO3pPACTaeT, CTAHOBUTCA OOJIBIIE CHUJIbI 31aCTHUYECKOM TATH, JIETKUE pac-
TATUBAIOTCSI, BHYTPUJIETOYHOE JIABJICHUE CTAHOBUTCS MEHbIIIE aTMOC(EPHOTO
Y BO3/IyX BXOAUT B BO3AYXOHOCHBIE ITyTH. [Ipu BbIAOXE CUla OTpUIIATEIBHO-
ro JaBJICHUS B CBSI3U C pacciablieHneM MHCITUPATOPHBIX MBIIII YMEHbBIIIACT-
Ccsl, JIETKUE TIOJ JCHCTBHUEM JJIACTHMUYECKOW TATH YMEHBIIAIOTCS B 00BEME,
BO3/1yX BBIXOJIUT U3 HUX Y€pe3 BO3IyXOHOCHBIE MY TH.
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BHe npixaHus naBieHue Bo3AyXa B JIETKUX paBHO atMocdepHomy. [1pu
BJIOXE€ OHO YMEHBIIAETCS U MOKET HocTurarb —/0 MM pTyTHOTO cToi0a (mpu
3aKpBITBIX BO3JYXOHOCHBIX MyTAX). Ha BbIIOXE — yBETMUMBAETCS U MOMKET
coctaBiATh A0 + 100 MM pTyTHOrO CTO0a (IPU CYIIECTBEHHOM CONPOTHB-
JICHUU BBIJIOXY).

Jerxoe nIeBpaibHAH MIETh IpyviHAaf KI€TKa

Puc. 64. Cunwi, deticmgyrowue 6 niespanrvHou wenu
F1 - cuna ompuyamenvroeo daenenus, F2 - cuna snacmuueckou mseu i1e2Kux.

JIBUKEeHue ra3oB MO BO3AYXOHOCHBIM MYTSAM OCYIIECTBISIETCA MyTEM
KOHBEKUUU U AUPDy3HH.

reHepaiua Tpaxesa CKOpOCTH

BDS,.I}" OIHOT O
OoTOKA J L
1 g

2 B2\ ‘ 100
7\

/N

TPaHCIOPTHAHA
30Ha (175Mma)

13

14 /

15 ‘A

16 /

17 ?\ I nepexoJHAA 1cMm/c
")

g

18 30Ha ( 200 M) *
19 0,2
cM/c

20 ?

21_ /\ IbBIXATeIBHAA 0,02 cm/c
22 - 30Ha(2500 M) *

23 Cb 0.0 cm/c

Puc. 65. Pacnpedenenue 6030yxa 8 1e2Kux
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MoOXHO BBIIEIUTh TPU 30HBI (pUC. 65) — TpaHCHOPTHYIO (3[1€Ch HE
OCYIIETCBIISIETCS Ta3000MEH), MEPEXOAHYIO0 U OOMEHHYIO.

Ocobennocmu Kpo8OmMoKa 8 1e2Kux.

CocraB anpBEOISIPHOIO BO3/1yXa 3aBUCHUT HE TOJIBKO OT 0OMEHA Ira3oB C
BHEIIHEH cpenoil, HoO U OT mepdy3uu (KpoBOTOKa) jerkux. KammmnspHas
CeTh HACTOJIKO pa3BUTA, YTO OOpazyercsl MPAKTUYECKH CIUIOIIHOM CIIOM
KPOBH Ha IMOBEPXHOCTH aJbBEOJI. B CBSI3M C HU3KUM JABICHHEM B MajoM
Kpyre KpoBOOOpAIICHHS BBIPAXKEHO BIUSHHUE CUJIBI TUAPOCTATUYECKOTO JIaB-
JICHUS.

OCc00EHHOCTBIO JIETOYHOTO KPOBOTOKA SIBJISIETCA €ro MpsiMasi 3aBUCH-
MOCTh OT BEHTWISIMU. MeXaHHU3Mbl CaMOPETyJISIIIMM KPOBOTOKa oOecreyn-
BAIOT CHWKEHHE TOHYCa NPEKANWUISIPOB U ApTEPUOJ MPU YBEIWYECHUH Ha-
MPSDKEHUST KUCJIOpoIa B TKaHAX. [Ipu OTCYTCTBMU BEHTWIIAIIMU Pa3BUBACTCS
BA30KOHCTPUKIUSA, U KPOBOTOK B JAaHHOM YYacCTKE JIETKOTO HampaBiseTCs
Yepe3 MHOTOYHCIICHHBIC IIIYHTUPYIOIINUE COCY/IbI.

Hapsny ¢ 3aBucuMocThio iepdy3un OT BEHTWISIIIUU CYIIECTBYET U 00-
patHasi cBsi3b. CHIDKEHHE KPOBOTOKA MPUBOJIUT K OPOHXOKOHCTPHUKIIUH.
KoHKpeTHbBIM MEXaHU3MOM SIBJISIETCS YBEJIWYEHUE TOHYCA TJIAJIKUX MBIIII]
OpoHXOB Tpu cHKeHUH HanpsikeHus CO;, B TKaHSX.

Obmen 2a306 mMexcoy anb8eoIAPHbIM 8030YXOM U KPOBbIO.

["a3000MeH MPOUCXOIUT B alibBeoJax (puc. 66), KOTOPHIX B JETKUX Ye-
noBeka okono 400 muH.muT. Junamerp anbBeon cocrtasisieT 150-300 Mxwm.
CyMMapHasi HOBEPXHOCTh alIbBEOJI B3POCIIOTO 3J0POBOr0 YEJIOBEKA COCTaB-
jsteT mwiomans 50-80 M2,

4JIbBe0.1a KalHLIap

¢ $V3HA razos B0 BHEMIHKI cpely  THPPVY3IHA ra3oB B KPOoBb
Puc.66. lugpghyzus eazos 6 neckux

Hubdy3noHHbIl Gapbep JIETKUX TMPEACTaBIEH clioeM cypdakTaHTa,
AIUTEINEM ajbBeoJ1, 6a3aIbHOM MEMOPAHON AlIbBEOJ, CJIOEM MEKKIECTOUHON
KUIKOCTH, Oa3aIbHOM MEMOPAHOW KamWuIsApa, SHAOTEITUEM Kamuuisipa, Cio-
€M I1a3Mbl, MeMOpaHoii sputponuTta. Ero TommunHa konednercs ot 0,4 10
1,5 mxm. Koaddumment nuddy3unm 3aBUCUT OT paCTBOPUMOCTH Ta3a B JKUI-
KoCTH. JJ1s1 KUCIOpO1a OH MPUMEPHO B 25 pa3 mensblie, yem 11 CO, .
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Hanpsxenue kuciaopoaa B BEHO3HOW KpoBU coctaBiisieT 40 MM pr.cT.,
a MapUUaJIbHOE JIaBJICHUE B AJIbBEOJISIPHOM Bo3ayxe - 100 MM pT.cT. (Tadi. 2)
['paguent gaBneHus 1ig Hero OyaeT paBeH 60 MM pT.CT.

HarnpsixeHnue yriieKuciioro ra3a B BEHO3HOW KPOBH COCTaBIISIET 46 MM
PT.CT., @ €ro MapuuaIbHOE JIaBJICHUE B AJIbBEOJSIPHOM Bo3Ayxe - 40 MM.pT.CT.
['pagueHT naBieHus cocTaBisieT 6 MM pPT.CT.

OddextuBHOCTh TU(DPY3UN HACTOIBKO BBICOKAs, YTO B JIETOYHBIX Be-
Hax HanpsbkeHue kuciopoaa ( 96-100 MM.pT.cT.) u yriekucioro raza ( 40
MM.PT.CT.) NPUOIMKAIOTCS K MaplUUalIbHOMY JaBJICHUIO Ta30B B aJIbBEOJISAP-
HOM BO3/yXe€.

Ta6muma 2
Bemuuunel HAIIPSKCHUS U IMTApIUAJIBHOI'O JABJICHHUS I'a30B B CPCAaX OpraHuiMa
AJIbBCOJIBI apTepHraibHasA MCXKKIICT. KJICTKa BCHO3Has1
KpOBb KHUAKOCTh KpPOBb
PO, 100 mmHg 100 mmHg 40 mmHg 0 mmHg 40 mmHg
PCO; 40 mmHg 40 mmHg 46 mmHg 60 mmHg 46 mmHg

16.2. Tpancnopm 2azoé Kpoesio.

["a3b1 mepeHocsATCs KpOBbIO B JBYX (hopmax: CBOOOJHO PacTBOPEHHOU
Y CBSI3aHHOU.

N3 100 mMn apTepuanbHOil KpPOBU MOKHO U3BJIeYb 19-20 M kuciopo-
na, u3 100 M BeHO3HOM KpoBHU - 13-15 Mi1. DTOT MoKa3aTenb Ha3bIBACTCS KH-
CJIOPOJIHOM €MKOCTBhIO KpoBH. CIOCOOHOCTh KPOBU TEPEHOCUTH KHCIOPO/T
UCKJTIOUMTEIBHO CBSI3aHA C HAJMYKMEM B APUTpOIUTaxX remorioduHa ( 1 r re-
MoryioOrHa cBsi3biBaet 1,34 mi kucinopojaa ). CBoOoaHO pacTBOpeHHast hop-
Ma B IJIaHE TIepeHOoca ra3a Majo 3HauMMa, HO UrpaeT pellaroilee 3HaueHue B
acCoIMallMK U TUCCOLMAIIUU OKCUTeMOTI001HA.

B xammiisipax Majaoro kpyra KpoBOOpaIlleHHs HaMpsKEHUE KUCIOpoia
npuoimxkaercs Kk 100 Mm.pt.cT. CornacHo KpUBOM JHCCOLMALIMU, B 3TUX YC-
JIOBUSIX BECh TE€MOTJIOOMH CBSI3BIBAETCSA C KUCJIOPOJOM C 0Opa3oBaHUEM OK-
CUTEMOTJIO0MHA.

B kanumisipax 607bIIOT0 Kpyra CBOOOJHO PacTBOPEHHBIM KHCIOPO
mubGyHIUpYeT B MEXKKJICTOYHYIO JKHIAKOCTh MO TPAJAUCHTY HaIpPsHKCHUS.
Ero mampsokenue B kpoBu cHukaeTcss 10 40 MM.pT.cT. OKCHUTeMOIJIOOMH
JUCCOIIMUPYET, U YacTh €ro OTHaeT Kuciopoa. Heo6XxoamuMo oTMETUTh, YTO
B BEHO3HOW KpoBHU 75% remMorio0nHa HaXOIUTCS B BUIE OKCHUTEMOTJIOOMHA.
T.e. hopmupyercs 10CTaTOYHO 3HAYUTETHHBIN KUCIOPOIHBIN pPEe3epB KPOBH.
OH obecnieunBaeT MOTPEOHOCTh OpraHU3Ma B KHUCIIOPOJI€ B TEUEHHUE HEKOTO-
POTO BPEMEHHU TOCJIEC MPEKpaICHUs JbIXaHUsI.

KpuBas auccorumanyyu oKCUreMorioOuHa CABUTAeTCs BIPABO MPU yBE-
JUYEHUU TEMIIepaTyphl U CHUKeHUH pH ( Kamuuispbl OOJIBIIIOTO Kpyra Kpo-
BooOpaienus ) (puc. 67). T.e. B 3TUX YCIOBUSIX CPOJICTBO IeMOIJIOOMHA K
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kuciopony cHuxkaercsa. [Ipu yBenmnuennn pH U CHMXKEHUM TEMIIEpaTyphI
MPOUCXOJIUT CIBUT KPUBOHM BIEBO ( KamWLISPhl Majoro Kpyra KpoBooOpa-
IISHUS ).

%HbO, - yveeamenne pH,
100% - \ CHILKEHIIE TEMIL.
920% ' \ pH 7,35, mopm.temn.
75% ymensmenue pH,
YBCANIeHne TeMn
40 60 100 PO,
Puc. 67. Kpusas ouccoyuayuu oxcueemo2noouna
SPUTPOIIHT . ILTA3ZMA
CcO; CO;
Rapdoayn;lpaza 3
CO; + H,O —= H,CO:
o X
H* HCOy HCO;" + Na*
H>CO; + KHbO; %
HHDb

KHbO; —— KHb+ O,
KHb + H* —K* + HHDb

HHDb + co cr
cr

K+ CI = KC(Cl

Puc. 68. Tpancnopm yenexucnoeo 2aza
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N3 100 mi1 kpoBu MOkHO u3Bieub S8 mii CO,. U3 Hux 2,5 miu nepeHo-
CUTCS B BHJIe€ CBOOOJHO PacTBOPEHHOM Qopmbl, 51 Ml B BUIE COJEH yroyib-
HOM KHUCIOTHI, 4,5 M B BUJIe KapOremorinobunna. CiemoBaTeabHO, OCHOBHOU
(dopMoii mepeHoca SBISIOTCS COJIA YTOJIBHON KUCIIOTHI ( HATpHEBas - B IJIa3-
Me, KaJlueBas - B aputTpouute) (puc6y).

16.3. Pezynayusa ovixanus. /[blxamenvHulil yeHmp.

Jlokanuzayus u cmpoeHue 0vbixamenibHo20 YeHmpa.

MexaHu3Mbl PEryJSiUd JIbIXaHUsI 00eCIeYMBaIOT MOCTOSTHCTBO Ta3o-
BOI'0 COCTaBa KPOBU MPHU M3MEHEHHIX NMAapUUAIbHOIO AABJIECHHS KUCIOpPOAa B
okpyxaromieM Bozayxe oT 80 g0 300 MM prytHOro croyba. [Ipu nedurure
KHUCIIOpOJia B OpraHU3Me MUHYTHBIA 00bEM JIbIXaHUsI MEHsEeTCA OT 6-7 J1 /MUuH
1o 120 11 /muH.

B 3aBucumocTH OT HanpsKEHUs B KPOBHU YTJIIEKUCIIOTO ra3a U KHUCIO-
pozia, a Takke OT (PYHKIIMOHAJIILHOTO COCTOSIHUSI OpraHM3Ma MEHSIOTCS Yac-
TOTA U ITyOMHA JbIXaHUA. DTH U3MEHEHHs] 00YCIOBIEHBl PEQIIEKTOPHBIMU
MEXaHU3MaAMHU.

NHTEeHCHBHOCTh OOMEHA razamMu ajabBEOJISIPHOTO BO3AyXa U KpO-
BH CTOJIb BENMKA, 4TO HanpstkeHne CO, n O, B OTTEKAIOIIEN OT JIETKUX KpPO-
BH PaBHO TAaKOBOMY B aJIbBEOJISIPHOM BO3JayXe. Bce OCHOBHBIE IMPOLIECCHI
JIBIXaHUs PEryJIupyroTcs, Ho Haunbosee 3PpGEeKTUBHON M OBICTPON SIBISETCS
peryssiius BHeImHero apixanus. OHa ocyliecTBIsSeTCs: pedIeKTOPHBIMU Me-
XaHU3MaMU U CBSA3aHA C pa3IpakKCHUEM XEMO- U MEXaHOPELENITOPOB.

OO11iee 3HaUEHUE PETYJIALMK BHEIIHErO JIbIXaHUsl COCTOUT B olecre-
YEHUU YaCTOTHI U TIIYOUHBI IbIXaHHS, HEOOXOIUMBIX JUIsl TOJJEP>KaHUS T10-
CTOSIHCTBA HAIIPSDKEHMS YTJIIEKUCIIOrO0 Ta3a W KUCIOpOJa B apTepHUAIBHOU
KpPOBH.

AJIEKBaTHOCTh CHAOXKEHUSI TKAHEH KUCIOPOJOM OYIET OMpeaesiThCs
W3MEHEHHEM M JPYTUX MPOIECCOB JbIXaHMs ( CUCTEMBI KPOBH, KPOBOOOpa-
IIEHUS, THTEHCUBHOCTH MPOLECCOB META00IM3Ma B TKAHSX ).

JIpIXaTenbHbI LHEHTP - COBOKYITHOCTh HEUPOHOB, YYaCTBYIOLIUX B pe-
TYJISLUY JAbIXaHUS.

LleHTpanbHBIA ABIXaTEIbHBIA PUTM Te€HEpUPYETCS OyIbOapHBIM OTIIE-
JIOM [IbIXaTeNbHOrO LEHTpa. /[ HEero CBOWCTBEHHA aBTOMATHs, KOTOpas
MPOSIBIISIETCS] B TIEPUOJUIECKON CMEHE BO30YXKIEHUS U TOPMOXKCHHUSI MHCTHU-
PATOPHBIX U SKCHUPATOPHBIX HEHPOHOB.

JIpIxaTenbHble HEUPOHBI JIOKAJIM30BAHBI B MAPHBIX BEHTPAJIbHBIX W
JOPCATbHBIX AApax AHA 4 KeJTyI0uKa MPOa0JIroBaToro Mosra (puc. 69).

JlopcalibHOE  SIAPO  CONEPKUT TPEUMYIIECTBEHHO HHCIUPATOPHbIC
HelipoHbl. VIX akCOHBI 00pa3yloT CHUHAIChl HA MOTOHEMpPOHAX, HHHEPBUPYIO-
IUX MBIIIEI auadparmMel. braromaps NmpeuMyIIeCTBEHHOMY PacIojoxKe-

157



HUIO MHCIUPATOPHBIX HEMPOHOB B JOPCAIBHBIX S/IpaX X YCIOBHO Ha3bIBAIOT
LIEHTPOM BJi0Xa ( MTHCIUPATOPHBIM ).

BeHnTpanpHbie siApa coAep:KaT U WHCIHUPATOPHBIE, U 3KCIUPATOPHBIE
HelpoHbl. VX akCOHBI 00pa3yl0T CMHANTUYECKUE KOHTAKThl HA MOTOHEHpO-
HaX MEXPEOEPHBIX MBIIII U MBI OpIOmHOM cTeHKH. O00I0IHOE SAPO CBSI-
3aHO C BEHTPAJbHBIMH SIApamMH, OOECIIEUYMBAET COIJACOBAHUE COKpALIEHUS
MBIIIIL TJIOTKA ¥ TOPTAHM C ABIXATEJIBbHBIM LIUKIOM. MeEXy HHCIIMPATOPHBI-
MU ¥ 3KCIIUPATOPHBIMU HEMPOHAMU CYIIECTBYIOT aHTarOHUCTUYECKUE OTHO-
IIEHUS, KOTOPbIE MPOSBIIAIOTCS B TOM, YTO BO30YXK/IE€HNUE OJHUX MPUBOAUT K
TOPMOXKEHUIO IPYTHX.

JOopcajbHBbIE AJpa

/\

OO

N/

BEHTPAJIbHbIE AJpa

Puc. 69. Aopa ovixamenvrnozo yenmpa

OnHa U3 runoTe3 NPOUCXOXKICHUS EHTPAIBHOIO JIBIXaTE€IbHOTO PUT-
Ma ( epUOANYECKONM CMEHBI BO30YXKJICHHS] MHCHUPATOPHBIX U DKCIHUPATOP-
HBIX HEMpPOHOB ) MpeAnojaraeT HeOJHOPOAHOCTh MOIMYJISIIIUN UHCIUPATOP-
HbIX HelpoHOB - Ra u R (puc. 70).

Ro HelipoHBI aKTUBHBI TOJILKO HA BAOXE, a R} HElpOHbI akTUBHBI U HA
BJIOX€, U HA BBIJOXE, MPUUYEM HX AKTUBHOCTHh BO3pPACTAET K KOHIlY BJOXA,
YCWJIMBAETCS MpU yBeIu4eHUH adPEepeHTHON HMITyIbCcalid OT MEXaHope-
LENTOPOB pacTskeHus Jierkux. IIpennonoxkeno, uro RB rpynma HeilpoHOB
TOPMO3UT aKTUBHOCTh ROl HEMPOHOB.

CormacHo 3TOM TMIOTE3€E, YIPOUIEHHBIM MEXaHU3M IIEHTPAIIBHOTO JIbI-
XaTeJbHOI0 PUTMA pealin3yercs caeayomum oopasom. Ilpeanonaraercs, 4to
Ro. HelipoHbl 001a1a10T CIIOHTAHHOM aKTUBHOCTBIO. MIX BO30YyXeHHe depes
CHUHANTHUYECKHUE KOHTAKThI BHI3bIBACT BO30YKICHUE MOTOHEHPOHOB UHCTIUPa-
TOPHBIX MBIIII] - MPOUCXOAUT BIOX. [TocpencTBoM komaTepaieid Bo30yx/e-
Hue nepeaaeTcs Ha R} HelpoHBI, KOTOPBIE MOCPEACTBOM BCTABOUYHBIX TOP-
MO3HBIX HEHPOHOB TOPMO3ST aKTUBHOCTh Rou HelipoHOB. OHM MEpexonsT B
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COCTOSTHHE TOPMOKEHUS, MIEPECTAIOT BO30YkKAaTh HHCIIUPATOPHbIE MOTOHEH-
POHBI U IPOUCXOJUT BBIIOX. TopMOkeHHE ROl HEMPOHOB BBI3BIBAET IIPEKPA-
HieHne akTuBauuu R} HElipOHOB, KOTOpBIE B CBOIO OUEpENb IEPECTAIOT TOP-
MO3HUTh CIIOHTAHHO aKTHBHBIE Rol HelipoHbl. OHM BO30YKIarOTCs, U IIPOUC-
XOJUT CJIEAYIOIUI BJIOX.

LleHTpanbHBINA ABIXATEIbHBIA PUTM OMPEIEISAETCS aKTUBHOCTBIO OYJIb-
OapHBIX HEipoHOB, Moaynupyetcs apyrumu otaenamu LIHC u adbdepentHoi
uMnyJbcamue ¢ nepudepuu.

MEXAHOPENENTOPEI

-
O—@__ . OH{‘
=+~

N

\ HAPY:KHBIE
MexpedepHBIe
A \ MBI NE]
O\( BHYTpPEHHHE MBI BI
MexpedepHbIe JAA(QparMsl

MEBIIIIEBI

Puc. 70. Bzaumooeiimcsue netipornog ovixamenbHo20 yeHmpa

Yactora 1 riayOMHa JIbIXaHUS OMPEAEISIIOTCS TOHYCOM JIbIXaTe€IbHOTO
LEHTpa, KOTOPBIM 3aBUCUT OT OOLIEr0 COCTOSIHHMS LEHTPAJIbHOM HEPBHOMN
CUCTEMBI. DKCIIEPUMEHTAIIBHO JOKa3aHO U3MEHEHHE aKTUBHOCTHU JbIXaTElb-
HOTO IIEHTPA [P CABUIAX B T'a30BOM COCTaBE KPOBH.

Hopmokcus - HopMaabHOE HaINpsHKEHUE KUCIIOPOa B KPOBHU.
['unokcemus - HOHMKEHHOE HAaNPSLDKEHUE KUCIOPOIa B KPOBH.
['unepokcus - MOBBIIEHHOE COIEPKAHUE KUCIOPOAa B KPOBH.
['Mnokcus - CHU)KEHHOE COJIepKaHUE KUCIOPOIa B OPraHU3ME.
Hopmoxkannaus - HopmanbHOe conepxkanue B KpoBu CO;.
['mnepkanHus - NOBBILIEHHOE coniepxkacHue B KpoBu CO; .
['mnokanHus - NOHMKEHHOE coaepkanue B Kpou CO;.
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IIpu nosgviwenuu nanpsiscenus yenekuciozeo 2aza B kposu c¢ 40 no 60
MM PT.CT. BEHTWISIIIUS JIETKUX Bo3pactaeT ¢ 6-7 n/mun 1o 70 n/mun. Ilpu
JadbHEUIIIeM YBEJIMUYCHUHN HAIPSHKEHUS Ta3a MUHYTHBIM 00beM BEHTUWIISLIMU
HE BO3pPACTAaET.

Ywmenbiienue pH kpoBu Ha 0,1 yBeIMUYMBAET BEHTUIISALMIO JIETKUX HA
2;/muH ( ipu PCO, 40 M pT.cT.). ['a30BBIi a1u03 BI3BIBAET O0JIee 3HAUH-
MO€ YBEJIMYEHUE JICTOYHON BEHTUJISIIIUU, YEM METa00IMYECKUH.

Bmusiaue PO,. I'unokceMusi IpuBOIUT K YBEIUYEHUIO JIETOYHOU BEH-
TUJISILIMY, HO B TOPA3/10 MEHBIIIEH CTENEHU, YEM TUIIEPKATHUSL.

B ycnosusax guzuonocuueckoi Hopmuvl pe2yisiyus 6HeulHe20 ObIXAHUS
ooecneuusaemcs usmenenusmu pH u PCO, 6 kposu, no ne PO,.

Nudopmanuio o ra3oBoM cOCTaBe KPOBU JbIXaTEIbHBIM LEHTP MOTY-
4aeT MOCPEACTBOM MepudEepUuecKuX U IEHTPATbHBIX XEMOPEIETTOPOB.

llepughepuueckue xemopeyenmopul. PacnonoxkeHbl B Ba)KHEUIIUX CO-
CYJIUCTBIX pe(IIEKCOreHHBIX 30HAX - AYI'e aOpThl ( A0PTAJIILHOE TENbIIE ) U Ka-
pOoTUIHOM cuHyce. OCHOBHBIMU SBJISIOTCS PELENTOPHI KAPOTUAHOTO CHHYCA.
Pearupyror Ha rumnepkanHuio, anuao3 U runokcemuto. AddepeHTHas M-
nyJibcalus OT nepudepuueckux XeMOPEIENTOPOB MPEUMYIIIECTBEHHO YCH-
JIMBA€T AKTUBHOCThH MHCIIHPATOPHBIX HEHPOHOB.

[lenmpanvnvie xemopeyenmopwvi. Haxonstcs B IpoI0JATrOBaTOM MO3CE.
Pearupyror Ha cHmxkenne pH nukBopa. X 4yBCTBUTENBHOCTh OYEHb BBICO-
kas. [Ipu cHmwxenuu pH yBenmunBaercs o0111asi MHTEHCUBHOCTD IEHTPAIbHO-
ro JbIXaTeIbHOTO pUTMa ( TOHYC JbIXaTeIbHOTO IieHTpa ). Pazapaxenue
LHEHTPAJIbHBIX XEMOPEUENTOPOB NMPUBOAUT K AKTHUBALMM KaK HHCIUPATOP-
HBIX, TaK ¥ SKCIIUPATOPHBIX HEUPOHOB.

Mexanopeyenmopul 1eckux 8 pe2ynsayuu ObLXAHUS.

PenenTopsl pactsokenns. HaxomsTcs B TNIaIKOMBIIIEYHOM CJIO€ BO3-
JyXOHOCHBIX TyTeH, OTCYTCTBYIOT B ajbBeoJiax U mieBpe. O0n1aaatoT HU3KOM
CIOCOOHOCTBIO K afanTaiuu. AQdpepeHTHass UMIyJIbcalus OT HUX YBEIUYHU-
BaeTCS MPU PACTSKEHUU JIETKUX Ha Broxe. VX BO30yAMMOCTH CHHKAETCS
nipu canxeHnu PCO, B aIbBEOJISIPHOM BO3AYXE.

Bo30yxeHune oT 3Toi rpymnmbl pelienTOpOB MEPEaacTCcsl M0 UyBCTBU-
TEJIbHBIM BOJIOKHaM Baryca B MHPOJOJTOBAaTBbIA MO3T, YCHIIMBA€T 3KCHUpa-
TOPHYIO0 aKTUBHOCTh JbIXAaTEJIbHOTO LEHTPA M CHIXKAET MHCIHPATOPHYIO (
aktuBupyeT R} HelipoHb! U TOpMO3UT Row HEHPOHBI).

Peyenmopur pacmsodicenusn aenaromes 6axcHou cocmasgnawoweu 6 me-
Xauusme 02panuyeHus npoooJIHCUMeNIbHOCIMU 800Xd.

HUppumanmmusie peyenmopul. PacnonoxeHbl B SNUTENNN U CyO3IUTE-
JIUWA BO3JIYXOHOCHBIX MmyTei. O0agaroT BHICOKOM CIOCOOHOCTBIO K ajamTa-
nuu. SBISIOTCS MEXAHO- M XEMOUYYBCTBUTEILHBIMU. Pa3apaxaroTcs mpu pac-
TSOKEHUW JIETKUX, YaCTUIIAMU TbUIH, MapaMyd aMMHaKa, TaOadHbIM JBIMOM,
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eakuMu BemectBamu. [Ipym ux pasapakeHuM OCYIIECTBIISIIOTCSA 3alllUTHbBIE
IbIXaTenbHble peduieKchl ( Kalleab, YUXaHue).

FOxcmaanveeonapuvie (kanunnapuvie) peyenmopsi. Haxonsares B Ka-
NUUIpax MaJloro Kpyra KpoBooOpaiieHus. AKTUBUPYIOTCS TPU TUIIEPTEH-
3UM MaJIOrO Kpyra, J€MCTBUM THCTAMHHA, HUKOTUHA, OTEKE JETKUX U MOBpe-
KJICHUU JIETOYHOM TKaHU. AddepeHTHas uMmynbcanus MOCTyHaeT B IMpo-
JOJITOBATBI MO3T, BBI3BIBAET M3MEHEHHUE JBIXaHUS IO THUILy OpTOMHO3. On-
HOBPEMEHHO MTPOUCXOIUT peIeKTOpHAsE OPOHXOKOHCTPUKIIUS.

I'masa 17. ®U3NOJOI'USA IMIIEBAPEHUSA

CywHocmb nuwesapenus, Nuujeoll yenmp, 207100 U HACbIUWEeHUe.
DyHKYyUU NUWesApUMeIbHO20 MPAKMA U Memoobl €20 U3YUeHUs.
Huwesapenue 6 nonocmu pma.

THuwesapenue 6 dcenyoxe.

Tuwesapenue 6 monkou Kuuixe.

Bcacwvisanue.

Tuwesapenue 6 moacmou Kuwixe.

NookrwnpE

17.1. Cywgnocms nuwiesapenus, nuuieaoit yeHmp, 20100 U HACbIUjCHUE.

OpraHn3m — OTKpBITasi CUCTEMA, BAJKHBIM MOMEHTOM CYIIECTBOBAHUS
KOTOPOM, SIBJISI€TCS] TIOCTOSIHHBIA OOMEH BELIECTBOM U SHEPTUEHl C BHEIIHEH
cpenoil. 3Hauenue CUCTEMBI NUILEBAPEHUS COCTOUT B TOM, YTO OHA SIBJISIETCS
OCHOBHBIM ITOCTaBIIHUKOM IIJJACTUYECKOT0 U HHEPTETUYECKOI0 MaTepuraia s
OpraHus3Ma.

Cywnocms IMIEBAPEHUSI COCTOUT B TOM, YTO MOJUMEPHBIE CYOCTPATHI
— OeNKu, KUPBl U YIIEBOAblI B MUIIEBAPUTEIILHOM TPAKTE PACILEIUIAIOTCS 10
MOHOMEPOB, TEpssl BUJIOBYI0 M WHIMBHUAYAIbHYIO CHEUU(UYHOCTb, B BUJE
YEro U BCAaChIBAIOTCH.

[1oCTOSSHCTBO ypOBHSI MUTATEIBHBIX BEIIECTB MOAIECPHKUBACTCS CIIOK-
HOH (DyHKIIMOHAJIBLHON CHUCTEMOM, BKIIIOYAIOIINE PAa3HbIE CUCTEMBI OpraHU3-
Ma.

Iuwesoii yenmp — COBOKYITHOCTh HEWPOHOB, OTBEYAIOLIUX 3a PEryJisi-
LU0 TIOCTOSIHCTBA YPOBHS ITUTATENIbHBIX BEIIECTB B KPOBH.

Humpamypanvnas Hepeénas cucmema SBISIETCS HU3LIMM, HO OYEHb
BXHBIM YPOBHEM pPEryJisiliMM NULIeBapeHus. Ha 3Tom ypoBHe perynupyercs
4acTh OpraHa MUIIEBAPEHMs], €T0 MOTOPHAsA, CEKPETOPHAsl U BCAChIBATEIIbHAS
(YyHKUMU MPUBOJATCA B COOTBETCTBHE C KOJUYECTBOM M Kau€CTBOM IOCTY-
MaroIIeH NUIIH.

Cnunnoul u npoooncosamulii Mo3e obecrneunBaroT 3GhOEPEeHTHYIO HH-
HEPBALMIO MMUILEBAPUTENBHON CUCTEMBI U €€ CAMOPETYJIALIUIO.
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l'unomanamyc oTBedaeT 3a OOBEKTUBHBIE MEXAHU3MBI TOJI0Ja U HACHI-
LIEHUS, HA €r0 YPOBHE XPAaHATCS BHJIOBBIE MPOIPAMMBbI MHILEBOrO MOBE/E-
HUSL.

Jlumbuueckas cucmema OTBEYAET 32 CyOBEKTUBHBIE MEXAHU3MBI TOJI0-
Jla ¥ HAChIIIEHUsI, HOPMBI MUIIEBOTO MOBEACHUS, HHIUBUIYaIbHbBIE 0COOCH-
HOCTH MUTAHMUS.

Kopa 6onvuwux nonywapuii ToroBHOTO MO3ra 00€cIeurnBaeT yCIOBHO-
pedIEKTOPHYIO PETYJIAINIO CUCTEMbBI MUILEBAPEHUS U MTUIIEBOTO TTOBEACHHUS.

0100 — pU3MOIOrHMUECKOe COCTOSIHUE, OTPaXKarollee NOTPEOHOCTh Op-
raHu3Ma B TUTATEIbHBIX BEIIECTBAX, OOBEKTHUBHO CBA3aHO C UX HU3KUM
YpOBHEM B Opranu3Me. B BO3HUKHOBEHHMH COCTOSIHUS Trojiofa OoJbllIoe 3Ha-
YeHUE UTpaeT CHIKeHUE appepeHTHON UMITYIbCAlluU OT MEXaHOPEIENTOPOB
KEITyaKa.

Hacviyenue — 00bEKTUBHOE COCTOSIHUE, CBSI3AHHOE C MOCTYILJIEHUEM B
OpraHu3M MUIIYA U HOpMaJIU3alMel YPOBHS MUTATEIbHBIX BEIIECTB B KPOBH.
B pesynbrare nsmeHeHus: agpdepeHTHON MMITylIbCallud OT MEXAHOPELENnTO-
POB JKeIyJKa CTPYKTYphI LEHTpa roJI01a TOPMO3ATCS U YBEIUUMBAETCSA aK-
TUBHOCTb CTPYKTYp LEHTpa HachblleHus. llumieBoe nmoBeaeHue TOpMO3UTCH,
OpraHu3M MEPEXOJUT U3 COCTOSHMS AKTUBHOCTU B COCTOSIHUE MOKOS, YCIEII-
HO€ MHILEBOE MTOBEICHNE HA YPOBHE CTPYKTYP FOJIOBHOI'O MO3ra OOLIPSIETCS
BbIOpOCcOM OeTTa sHAop(HUHA, BO3ZHUKAET MPHUSATHOE UYBCTBO HACHIIICHUS,
YMUPOTBOPEHUS, YIOBOILCTBUS. [[eATEIBHOCTh CUCTEMBI IHUILIEBAPEHUS TI€-
PEXOAUT B MUIIEBYIO, 00ECIIEUMBAIOLIYIO PACUICIUIEHNE MTUIIU U BCaChIBAHUE
NUTATEIbHBIX BEIIECTB. [lepsuynoe HacviujeHue HACTyNaeT B TEUCHUE He-
CKOJIbKMX MUHYT, UMEET PE(PIIEKTOPHYIO IPUPOYy U OOYCIIOBIEHO YCUIICHU-
eM a(pdepeHTHON MMITyJIbCAllUd OT MEXAHOPELENTOPOB PACTATUBAIOIIETOCS
Kenyaka. Bmopuunoe Hacvlujenue 00yclOBIEHO BCaChIBAHUEM KOMIIOHEHTOB
MUY, HACTYIIAET Yepe3 HECKOJIBKO JIECSITKOB MUHYT MOCJE MpUeMa MUILLH.

17.2. @ynukyuu nuwesapumenbHo2o mpaKma u Memoowvl €20 U3y4eHus

Momopnas — o0ecrieurBaeT MEXaHMUYECKOE pa3MEJIbUCHHUE TTHUIIIH,
CMEIINBaHUE €€ C NMUUIEBAPUTEIBbHBIMA CcOKaMHu, npoasmwxkeHue no JKKT,
y4acTBYyeT B 00€CTICUCHNH MEXaHU3MOB BCAChIBAHUSI.

Cexpemopnas — BBIICIICHUE CEKPETOB, BbI3BIBAIOIINX JCHATYPALUIO U
JENOJIMMEPHU3aINI0 MUK (HpepMeHTaMu. JesITeIbHOCTh CUCTEMBI MHUIIEBAPE-
HUSl HallOMUHaeT KoHBeilep. OOpaboTka muIM (GepMeHTaMH KEITyJA0YHOTO
COKa SIBJISIETCA BaXKHBIM YCIIOBHEM JJIsI €€ MOCIEAYIOIIEro paclleryieHus: B
KUIIIEYHUKE.

Bcacvieamenvnas — obecneunBaer noctymiieHue u3 mnosioctu JKKT
MPOJIYKTOB PACIICTUICHUS MUY,
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HUnxkpemopnas —obecneunBaercs npoaykiueidr ropmonoB XKKT. Ouu
Y4acCTBYIOT B CAMOPETYJISILIMM CUCTEMBI TTUIIEBAPEHUSI U OPTaHU3Ma B IIEJIOM.

Oxckpemoprnas —00€CTIeunBacT BHIBEICHUE U3 OpPraHu3Ma HE HYKHBIX
Y BPEAHBIX MPOJIYKTOB, 4 TAKKE BPEMEHHYIO Pa3rpy3Ky OT HUX KPOBEHOCHO-
ro pycia. B cocraBe nmumeBapuTEIbHBIX COKOB B MOJIOCTh XKEIYAKA U KHU-
[IEYHUKA MOCTYIAIOT: MOYEBUHA, KEIUYHbIC MTUTMEHTHI, TOKCUHBI, PaJINOAK-
THUBHBIE U30TOIbI, KPACUTEIH, JICKAPCTBEHHBIE BELIECTBA.

3awyumnasn —_o0ecrieyuBaeTcsa OAKTEPUITMIAHOCTHIO MUIIEBAPUTEIBHBIX
COKOB (COJIIHAsl KUCJIOTA KENyJI0YHOTO COKa, JIM3OLMM) U JAESTEIbHOCTHIO
MOITHOM UMMYHHOM CHCTEMbI OPTaHOB MUIIEBAPECHMUS.

Memoowl uzyuenus cucmemvl nuwe8apeHus.

JIns uccnenoBaHusl CUCTEMBI MHILEBAPEHUS UCIOJB3YIOTCS DKCIEPH-
MEHTaJIbHBIE METOJIbl U PE3YJIbTAThl KIIMHUYECKUX HAOIIOICHUM.

DKCIEepUMEHTAIbHBIE METO/IbI JEISATCA Ha OCTPBIE U XPOHUYECKHUE.

OcCTpBIil OOBIT COCTOUT B TOM, YTO O] HAPKO30M OTKPBIBAETCS IOCTYI
K U3y4aeMOMY OPTaHy Y IPOU3BOIAUTCS €r0 U3YUECHHUE.

[IpenmymiecTBo:

- HEOTPAaHWYEHHOCTH JIOCTYyNa K U3y4aeMoMy OOBEKTY.

Henocratku:

- HCCJEIOBaHUE MPOBOAUTCA IOJ HAPKO30M IPU HAPYIIEHHON
HEPBHOM perynsuuu QyHKIui,

- KpaTKOBPEMEHHOCTb UCCIEAOBAHUS (HECKOJIBKO YacoB),

- HEBO3MOXXHOCTb U3y4YeHUs! (QYHKIIMH B TUHAMHUKE,

- ru0eIb KUBOTHBIX.

XPpOHUYECKUI SKCIEPUMEHT HAYMHAETCSA C MOJATOTOBKH SKCIEPUMEH-
TQJIbHOTO JKMBOTHOIO, 3aKJIIOYAIONIEHCS B TOM, YTO MOJ HAapKO30M, B CTE-
PUJIIBHBIX YCJIOBUSIX XMBOTHOMY BXKHUBIISIOTCSA JaT4MKU, Quctyna u T.1. B
MOCJICOTNIEPAIMOHHBIN MEPHUOJT KUBOTHOE BbIXxaxkuBaeTcs. K akcrnepumeHTy
MPUCTYNAOT MOCJE MOJTHOTO €r0 BBI3JOPOBJICHHUS.

[IpenmymecTBo:

- JKMBOTHOE€ MCCJIEAYETCS B YCIOBUSAX (DM3UOJIOTHYECKON HOPMBI,
- TPOJOJIKUTENBHOCTh UCCIEAOBAHUS,
- BO3MOXXHOCTh MHOTOKPAaTHOM IIOCTAHOBKHM 3JKCIIEPUMEHTA Ha
OJIHOM >KMBOTHOM,
- JKMBOTHBIC HE THOHYT.
Henocratok — Tpy10€MKOCTB.

17.3. lHuwesapenue 6 nonocmu pma.
B monoctu pra mpoucxXoauT MexaHWYecKas, TEpBUYHAS XUMHUYCCKas
00paboTka mumu U (HOPMUPOBAHKUE MUIIEBOTO KOMKa. BpeMs HaxoxkaeHus
NI B MOJIOCTH pTa cocrasiser 15-18 c.
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Peyenmopuwiti annapam nonocmu pma. Ilonocts pra siBnsiercst ¢op-
MOCTOM TMHIIEBAPUTEILHON CUCTEMBI, BOCIPUHUMAIOIIUM MHUILEBOU pa3apa-
xutenb. OT paslpaxeHusl pelenTOpOB 3aBUCUT JajbHEWIas €€ JesITeNb-
HOCTb. B ciu3ucToil 0007104Ke MOJIOCTA PTa HAXOASATCA BKYCOBBIE, TEMIIEpa-
TypHBIE, M€XaHOpeUenTopsl. OT HUX B MUIIEBOM IEHTP MOCTyIMaeT OOIIUp-
Has nH(POpMAITHS 0 KOJIMYECTBE U KA4eCTBE MOCTYIAIOIICH MHIIIH.

Kesanue — pediextopHbIit akT. [Iuima paznpaxaeTr perenTopsl Clu3u-
cToi 000J109KH T0JIOCTH pTa. AddepeHTHOE BO3OYKIEHUE IO TPOUHUYHOMY
HEpBY IepeaaeTcs B MUILEBOM IIEHTp, oOpabaTbiBaeTcs, U 3¢ depeHTHAs UM-
nmyJibcalys MOCTYIAET K jKEBAaTEJIbHBIM MbIIIIAM. B akTe »eBaHUs y4acTBy-
10T MBIIIIBI S3bIKA, LIEK, YeNOCTel. B mporecce xkeBaHus NMuila nepeTupa-
€TCSl U U3MEJIbYAETCs, CMauMBAETCS CIIFOHOM, (pOopMUpyeTCs MUILEBON KOMOK.

Cntona — BbIieNsieTCS OOJBIIMMU CIIOHHBIMU jKejie3aMH (OKOJTYIITHbI-
MU, TOABSA3BIYHBIMU, MOAYEIIIOCTHBIMU) U MEJIKUMH JKEJI€3aMU CIM3UCTOMN
000510ukH mojoctu pra B koauyectBe 0,5 — 2,0 1 B cyTku. OKOJIOYIIHBIE U
MaJible JKeJie3bl OOKOBBIX IMOBEPXHOCTEN SI3bIKA SIBJISIIOTCSI CEPO3HBIMU U BbI-
JEJSIIOT CEPO3HBIN CEKPET, MaJlble KeJie3bl KOPHS si3blKa U HeOa CIU3HUCTHIE,
BBIJICTISIIOT CU3b. [10A4ENIOCTHBIE, TOABSI3bIYHBIC, MEJKHUE KEJIe3bl CIU3U-
CTOM 000JI0UKH T'Y0, KOHUHKA SI3bIKa — CMEIIaHHBIE.

Cocmas crionel. pH 5,8- 7,4, 3aBuUcUT OT ckopoctu cekpeuuu. [Ipu
BBICOKOW CKOPOCTHU ciltoHa ciadomenodynas. CiroHa coaepxut 99% Boasl u
CYXOH 0CTaTOK. DJIEKTPOJUTHBIN COCTaB OJU30K K TIa3Me KPOBH.

@epmenmul crionwvl. B cmione conepxutcst 6onee 50 GpepMeHTOB, HO
MUIIEBAPUTENIbHOE 3HAUCHUE UMeEeT ainb(a amuiaza (pacuierisgeT mojmcaxa-
PUIBI 10 JUCAXAaPUAOB U, YACTUYHO, MOHOCAXapHUIOB).

Pezynayua cnronoomoenenus.__OcymectBisgercss pediektoprno. Jla-
TEHTHBIA MEPUOJ CItOHOOTIAeAeHus 2-3 ¢. AddepeHTHas uMITyIbcalus OT
BKYCOBBIX PEIIENTOPOB MOJIOCTH pTa MO TPOUHUYHOMY, JIUIIEBOMY, SI3BIKO-
VIOTOYHOMY M OJTY>KJAIOIIMMHU HEpBaM MOCTYMNAIOT B MPOA0JITOBAThIA MO3T U
cnuHHOM MOo3r (Il — IV cermentsl). DddepentHas umiynbcaus Mo cuMIa-
TUYECKUM U MapacUMIaTHYECKUM HEpBaM MOCTYMAET K CIFOHHBIM KeJe3aM.
Cumnatuueckasi CTUMYJISILIUS BBI3BIBACT BbIACICHUE HEOOJIBIIOTO0 KOJIUYECT-
Ba CIM3HMCTON CIIOHBI, MapacuMmaThieckas — OOJBIIOr0 KOJIMYECTBA CEPO3-
HOM.

I nomanue siBnsiercsa pedaekTopHbIM akToM. LleHTp riotanus pacro-
JIO’KEH B TipojosiroBaToM mo3re. daspl riotanus: poToBasi (IPOU3BOJIbHAS),
riioTouHas (ObICTpasi HEMPOU3BOJIbHAS), MUINEBOIHAS (MEIJICHHAS HETIPOU3-
BoJIbHasA). [IpogoKUTENBHOCTh NPOJBHKEHUS THUILU 0 MUILEBOIY COCTaB-
nset 8-9 ¢, xuakon — 1-2 c. IIpoaBukeHne MUIeBoro Komka o0ecreynBaeT-
Csl COKpAIIICHUSIMUA MBI TUIIEBOA (BEPXHSIS TPETh — MOMEPEYHONOIOcaTas
MYCKYyJaTypa, HIKHUE JIBE TpeTH — riaakas). llapacuMmmartudeckas cTUMY-
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JSAUS CTUMYJIHMPYET MOTOPHKY MHUIIEBOJA M pacciialisieT KapAualbHBIN
chuHKTEp, CUMIIATHYECKast — TOPMO3HT.

17.4. Iuwesapenue 6 rcenyoke

[TumeBapeHue B *KenyaKe SBJISIETCS BaXKHOW YACThIO NEpeBapUBaHUs
nuiy. B mpoliecce riaoTaHus MuUia HOPUMOHHO MOCTYMAET B KETYAOK U
CJIOSIMU 3amoJIHSET ero. B 3ToT mepuoa HabromaeTcsl MUIleBask UHTEPOpe-
LENTUBHAA peJakcalus *)enayaka. ['JagkoMblllieuyHas TKaHb KETyJaKa pac-
cinabmsieTcss U He MPETSITCTBYET €ro 3al0JIHEHHUIO.

[lepeBapuBaHue MUIIH KETYTOYHBIM COKOM MPOUCXOAUT B MOBEPXHO-
CTHOM CJIO€, IPUJIETAIOUIUM K CIIU3UCTOM 000JIOUKE KeNIyAKa MO IeUCTBUEM
KHUCIBIX TTpoTernHa3. O0paboTaHHBIN XUMYC 32 CUET JBUXKEHUM KellyaKa Kak
OBl «CIM3BIBACTCS» C MOBEPXHOCTU MUILEBOIO0 KOMKA, MEPEBUTACTCS K MHU-
JIOPUYECKON YaCTH KEIyKa U dBAKYHPYETCS B JIBEHA/IIATUIIEPCTHYIO KHIII-
KY.

Cocmag s#cenyoounozo coka.

B cyrtku Beigensgerca 2,0- 2,5 1 xkeny104HOro coka. KuciotHocts xe-
JyTOYHOTO COKa, MOJYYeHHOTO Ha (oHE MUIeBapeHus, coctasiser 1,5-1,8
pH. BHe nuieBapenust peakuus ciadokucias. Psjg KOMIOHEHTOB XeTyJa04-
HOTO COKa aKTUBHO 0Opa3yrOTCs CIU3UCTOM 00O0JIOUKOM KelyaKa: (epMeHTHI
(rmaBHBIC KJIETKH), COJITHAs KucjaoTa (0OKIamo4YHbIE KIETKH), CIu3b (Hoba-
BOYHBIE KIJIETKH).

DyHKYUU CONAHOU KUCTIOMbL HCETYOOUHO2O COKA!

— cozaaer ontumym pH 11s hepmeHToB,
— aKTUBUPYET METICUHOTEH,
— obecnieunBaeT OAKTEPUITUIHOCTD KEITYTOUYHOTO COKa,
— peryiaupyer o0pa3oBaHUE TracTpUHA U CEKPETHUHA,
— BBI3BIBACT JICHATYpAINIO U HaOyxaHue Oelka,
— CTBOPaXUBAET MOJIOKO.

ConsiHast KUCIOTa COAEPKUTCA B CBOOOAHOU (popMe M CBA3AHHOM.
Ha ¢one numieBapenus oOiiasi KUCIOTHOCTh KETYJI0YHOTO COKAa COCTaB-
nsier 40-60 TUTpALMOHHBIX €AUHUI] (COOTBETCTBYET KOJIMYECTBY MUJLIU-
mutpoB 0,1N NaOH, nomenmeit nHa TurpoBanue 100 M coka), cBoOOIHAS
— 20-40 equnun. BHe numeBapeHust CBOOOIHOM KHUCIIOTHI - CIEABI, 00IIas
KHCJIOTHOCTb cocTaBisieT 20-40 enunuil.

Depmenmul JHcely0OUHO20 COKA.

Ilencunvl BBIACISIOTCS B BUJIE MENCUHOTCHOB, AKTUBUPYIOTCS CO-
JITHOM KHUCJIOTOW. BO3MOXHA ayTOKaTAIIMTUYECKAs AKTUBALMS IETICUHO-
reHa.

Jlunasza enyJJOYHOTO COKa 3Ha4MMa B JIETCKOM BO3pacTe.

Jluzoyum — BeIIENAETCS B cocTaBe Bcex cekperoB JKKT.
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Vpeasa — pacuieniser MOYEBHHY.

Kenyoounas ciuse.

[IpenoxpaHseT CIM3UCTYIO O0OJIOUKY JKEIyAKa W KHUIICYHHUKA OT Cca-
MOTIEpEBapPUBAHUS.

Hampnurenmaneueiii cmoit cinmsu BeictTwiaeT Bech JKKT. O6pazoan
MOJITMMEPU30BAaHHBIMU TTIUKOMPOTCHUHAMH W BKIIOUEHHBIMH B 3TOT CJION BHE-
CTPYKTYPHBIMH KOMIOHEHTaMH. ToimuHa cinos oT 50 1o 500 MkwM.

Momopnas gynxkyus sxcenyoka.

B Heill npuHUMAIOT yyacTue TpH CJIOS TJIAJKOMBIIIEUHON TKaHu (TIpo-
JOJIbHBIN, IUPKYJISIPHBIA U Kocoit). ObecrnieunBaeT rnepeMennBaiie noBepx-
HOCTHBIX CJIOEB IHUIIH C JKEITyJT0YHBIM COKOM, TPAH3UT 00pabOTaHHOM Key-
JIOYHBIM COKOM THUIIM B TUJIOPUYECKUN OT/IEI KeTyJKa U dBaKyaluio e€ B 12
MEPCTHYIO KHUIIIKY.

BriaenstoT BOIHBI 3 TUIIOB:

| — mpopomxuTensHOCTh 5-20 cek, aMIIUTyAa 2-5 MM PT. CT.,

Il — mpopomxuTensHocTh 12-60 cek, ammiutyna 20-30 MM pT. CT.,

Il — mpomomxuTensHOCTh A0 60 cek, ammuutyaa 10 60 MM pT. CT.

Pezcynayus scenyoounozo cokoomoenenusi.

a3kl )KEITyT0YHOTO COKOOTACIICHHS.

Cnooicnopeghnekmopnasn (moseosas). HaunHaeTcss 10 MOMEHTa Toma-
JIaHUs MUY B MOJIOCTh PTa, 00eCIeYynuBaeTCsa yCI0BHOPE(DIESKTOPHBIMHU (BUI,
3amax TUIM) U 0e3ycIoBHOPE(IICKTOPHBIMU MEXaHU3MaMHU (pa3ipaxeHue
MUIIEH BKYCOBBIX PELIEITOPOB MOJOCTU PTA).

Kenyoounas (neiipocymopanvras). HaumHaeT ¢ MOMEHTa TMOMaJaHUs
MUIIA B JKETYIOK U JUIUTCA JI0 BAKYyallMH MOCJIEIHEH MOPIUKU MUIIN B KU-
IIICYHHK.

Kuweunas (eymopanvuas). HaunHaeTcss ¢ MOMEHTa MOCTYIUICHUS TTH-
I B JIBCHAIIATUIICPCTHYIO KUIIKY M 3aKaHUYMBACTCS IOCJIEC OMOPOKHEHUS
TOHKOW KUIIKH.

[TapacummaTiyeckass CTUMYJIANKS YCUIMBACT CEKPEIMIO, CUMITATHYC-
CKasi — TOPMO3HT.

["acTpuH BeIpabaThIBacTCS KIIETKAMU KEIYIKa M ABESHAIIIATHIICPCTHON
KUIIKYA IO/ ACHUCTBUEM MEXaHUUYECKOTO0 M XUMHUYECKOTO pa3JpakKeHUs CIIu-
3UCTOM OOOJIOYKH >KETyJKa KOMIOHEHTaMH THIIH, MapacUMIaTHYECKON
CTUMYIIALNH, ero oOpa3zoBanue npu pH umxke 1,0 Topmoszutcs. Ctumynupyer
KaK KHCJIOTOOOpa3oBaHue, Tak U (hePMEHTOBBIJICIICHUE.

['mcramun oOpasyercss B CIM3UCTOM O0OJIOUKE. YBEIMUMBAET KUCIIO-
TOOOpa3oBaHKe, B MEHbIIIEH Mepe BIHIET Ha epMEHTOOOpa3OBaHMUE.

Ilepexoo nuwu u3z sxcenyoxka 8 08eHAOYAMUNEPCMHYI0 KUULK).
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Bue numieBapeHust NHIOPUYECKUN CPUHKTEP HAXOAUTCS B COCTOSTHUU
HU3KOro TOHyca. Ilocie mocTyruieHnss MUy BhIACISIETCS KUCIBIA KETy104-
HBIM COK, KOTOPBIA MOCTYIIAET B IBEHAAUATUIIEPCTHYIO KUIIKY U Pa3apakacT
peuenrtopsl. PaznpaxeHnne penentopoB IBEHAAUATUIIEPCTHOM KUIIKHA COJIS-
HOM KHCJIOTOM peduIeKTOPHO yBeINUUBaeT TOHyC chuukTepa. [locne omena-
YUBAHUSA MOPLUHUH KHCIIOTO KEITYIOYHOTO COAEPKUMOIO KETUbK pasapaxKe-
HHUE PELENITOPOB YMEHBIIAETCS, U TOHYC C(pUHKTEpa cHUXKaeTcs. B pesynbra-
TE€ COKpALLEHUS JKelTy/IKa M0 FPaJueHTy JaBJICHMs oUepeHas nopuus ciado-
KHCJIOTO JKEIYJTOYHOI'0 COIEPKUMOT0 MPOIABIMBAECTCS Yepe3 MUIOPUIECKUI
CUHKTEp U NEPEXOIUT B JIBEHAAATUIIEPCTHYIO KUIIKY. ToHYyC cuHKTEpa
OIITh YBEIMYMBACTCA A0 OllejNaunBaHus xumyca. [Iponecc mopumoHHOro
nepexoaa MUY B KMIIEYHHK IIPOJIOJDKAETCS Ha MPOTSKEHUH BCEro Mepruoa
xemygouHoro nuuieBapenus (10 10-12 gacos).

17.5. Illuwesapenue 6 moukoil Kuuike.

B momnxoii kuuike mpoucxoaaT OCHOBHBIC IIPOIIECCHI KUIIIEYHOTO Tepe-
BapWBaHMS THIIU IO JIeHCTBHEM (EPMEHTOB IOIKEITYIOYHOW KEIIe3bl U
KHIIIEYHOTO COKa. 3/I1€Ch OCYIIECTBIISICTCS BCACHIBAHUE MPOTYKTOB PACIIEII-
neHus mumy. KumnedHoe mnuieBapeHus MPOUCXOAUT B CIIA0OIIECTOYHON
cpeae (pH 7,2-8,0), uro obecrnieunBaeTcsl OlLIECTAYMBAHUEM KHUCJIOTO >KeIy-
JIOYHOTO COJICPKIMOTO JKEITIbI0 U TAHKPEATUIECKUM COKOM.

ToHkast KuIIKa BKJIIOYAET B ce0sS 0geHaoyamunepcmuyo, mowyr u
Nn008300UWIHYI0 KUWKY. JIBeHallaTUIIEpCTHAS KHIIKA SIBISIETCS BAXKHBIM Y3-
JIOM PEryJsiIiuU CEeKpeTopHOM U MoTopHOU nearenbHocTH KKT. Ee cnusu-
cTasi MPOAYIUPYET P TOPMOHOB MUIIEBAPUTEIIBHOTO TpakTa ( CEKPETHH,
MAaHKPEO3UMHH U JIp. ), OKA3bIBAIOIIMX PETYJIUPYIOIIee BIUSHUE Ha paboTy
MOJKETTYTOYHON  JKEJe3bl, JKEeTYeo0pasyrollyl0 U >KETYEBbIICIUTEILHYIO
(GYHKIIUA, MOTOPHWKY KHIIEUYHHKA. B He€ OTKpBIBAIOTCS MPOTOKH TJIABHBIX
MUILEBAPUTENBHBIX KeJe3 (neuenu u nodicenyo0ouHou xeejesol). 31eCh Mpo-
HCXOJIUT OIIEIAYNBAHUE KUCJIOTO JKEITyTOYHOTO COJIEPKUMOTO U €r0 CMEIIIH-
BaHUE C JKETYbIO0 U MAaHKPEATUYECKHM COKOM, B pe3yJjbTaTe 4ero (opMupy-
€TCSl XHUMYC.

B Tomieli m moaB3MOMIHOM KHUIIKE MPOTEKAIOT OCHOBHBIE IMPOLECCHI
TUAPOJIH3a KOMIIOHEHTOB XUMYCa, M MPOUCXOIUT BCAChIBAHUE MTUTATEIHHBIX
BEIIECTB.

[TumeBapenue OCyIIECTBISETCS KaK B MOJOCTU KHUIIEYHUKA (TIOJIOCT-
HOE), TaK U Ha MIOBEPXHOCTH CIU3UCTON 000JI0UKH (TIPHUCTECHOYHOE).

Ilonocmuoe u npucmenounoe nuwesapenue.

[TonocTHOE TIUTIIEBapEHUE TPOUCXOIUT O] ACHCTBUEM PACTBOPEHHBIX
dbepmenToB, a Takxke pepMeHTamMu, a0COpOMPOBAHHBIMH HA KYCOYKaX MHUIIH
WM CITM3H. B OCHOBHOM 3TO (pepMEHTHI TIOIKETYTOUHOM JKEIIC3Hl.
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[IpucTeHOUHOE MHUINEBAPEHUE MPOTEKAET HA MOBEPXHOCTU KUIIEYHOU
KaiiMbl. OCHOBHYIO POJIb B 3TOM MPOLECCE WIPAET SMUTEIUN KHUIIEYHON
cteHkd. Knetku snuTenusi OOHOBISIOTCS B T€UEHUE 3 CYTOK, IIPU 3TOM B CY-
TKU B TIOJIOCTh KMIIEYHUKA MOMAAAET OKOJIO 250 I SHTEPOLUTOB.

3a c4eT BOPCHHOK M MUKPOBOPCHHOK IUIOIIA/Ib TTOBEPXHOCTU TOHKOMN
kuiky Bospactaet B 300- 500 pas.

B nporuiecce moaocTHOro NUILEBApEHMsI TOJIUMEPBI PACILEIUISIFOTCS 10
OJIUTOMEPOB. B mpucTeHOUHON 30HE MPOUCXOIUT PACLIEIUIEHUE MOJIMMEPOB
10 AUMEpPOB U TpUMepoB. B 30He MeMOpaHOCBSA3aHHBIX (PEPMEHTOB HJET
paclleryIieHle 10 MOHOMEPOB M BcachlBaHWe. MeMOpaHa SHTEpOLUTOB yya-
CTBYET KaK B IIPOLIECCE NEPEBAPUBAHUS, TAK U BO BCACBIBAHUU — IEPEBAPU-
BaIOIE-BCAChIBATEIbHASI TOBEPXHOCTh. CHEKTp (EepMEHTOB MPUCTEHOYHOTO
MUIIEBAPEHUS IIMPOKUI: alb(a TII0K031aa3a, HECKOJIBKO NenThaa3, Junasa,
mienounas gacdarasa u Ipyrue.

DyHKYUU NOOHCETYOOUHOU JHCENEe3bl.

[TomxemynoyHas skene3a ABISIETCSI OCHOBHBIM IMOCTaBIIMKOM (hepMeH-
TOB JIJI MOJIOCTHOTO M MPUCTEHOYHOTO MHUILEBApEeHUs. B cyTku BblaensieTcs
1,5-2,0 11 coka nojuxenyaouHoi xene3bl. biarogaps oukapobonatam ero pH
coctaBinser 7,8- 8,4. B ero coctaB BXOIAT aKTUBHBIE (PEPMEHTHI: aMuUja3a,
Junasa, Hykjieasa. B HeakTuBHOI (hopMe BBIIEIAIOTCS TPUIICUHOTEH, XUMOT-
PUIICHHOI'€H, IIpokapOokcurentuaassl A.u B, nmposnacrasa, npodocdonuna-
3a.

Pezynayua nooocenyoounoeo cokoomoenenusi. Umeercss 6€3ycioBHO-
pedIeKTOpHBI U yCIOBHOPE(IEKTOPBI KOMIIOHEHTHI. BakHoe 3HaueHue
UMEIOT UHTpaMypajibHasi HEpBHAs CUCTEMA U PELETITOPbI CIIM3UCTON 000J104-
KU TOHKOW Kuku. [TapacumMnaTuyeckas HEpBHAs CUCTEMA YCUIIMBAET COKO-
OTJIEJICHUE, CUMITaTUYeCcKasi — TOPMO3UT. OCHOBHBIE TyMOpaJIbHbIE CTUMYJISI-
TOpPbI CEKPETHH (yBEIMYMBAaET OOBEM CEKpELMU U COJIepKaHUE B COKE Ou-
KapOOHATOB) U XOJIEUMCTOKUHUH-TIAHKPEO3UMUH (YBEJIMUUBAET COACPIKAHUE
(bepMEeHTOB).

Du3uono2us KHcenegblOeNeHUs U HCeaA4eomoeNeHUsl.

DyHKyUU neveHuu:

— JI€3UHTaKCHKalMOHHAs,

— OeJNKOBOCHHTETHYECKAS,

— yYacTBYeT B OOMEHE yTIieBOOB,

— ydacTByeT B oOMeHe xkupoB, ooOpazoanuu JITIBII, JITTHII,
— pa3pyLI€HUE TOPMOHOB,

— pa3pyLI€HUE 3PUTPOLIUTOB,

— zeno OeJKOB, BATAMUHOB, MUKPOJJIEMEHTOB,

— kemdeoOpaszoBaTesbHasl.
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B cytku Boigensiercst 500- 1500 mu sxemuu. Coaep:KUT BOJy, MUHE-
pabHBIE COJM, KETYHbIE MUTMEHTHI (OMIMPYOUH U OWIIMBEPIUH), KETUHBIC
KHUCJIOTHl (XOJieBasi, XeHoJe3okcuxonenas), umeer pH 7,87-8,2. Ilporecc
&KelryeoOpa3oBaHUs MPOTEKaeT HEmpepbIBHO. CeKpeTupyeTcs: *Kemndb MOCTY-
MaeT B KEJIYHBII My3bIph, IJI€ OHA KOHLIEHTpUpyeTcsa npuMepHo B 10 pas 3a
CYET BCachIBaHUs BOJbI. B pe3ynbTaTe 3TOr0 npouecca B HEMl yBEIMYNUBAECTCS
KOHIICHTPAILMSI KOMIIOHEHTOB U OKpacKa »KeJI4u U3 CBETIIO COJIOMEHHOM Mpe-
BpallaeTcs B TEeMHO KOpU4HeBYyro. Ha ¢oHe muieBapeHus 3a cuer cokpaiie-
HUU JKEJTYHOTO IY3bIPS JKEJIUb YePE3 CUCTEMY MIPOTOKOB MOCTYIAET B JBECHA-
IUATUTIEPCTHYIO KUIIIKY.

DyuKyuu dHcendu:

— 3MYJBIUPYET KUPBIL,

— CIOCOOCTBYET BCACBIBAHUIO KHUPA,

— TOBBIIIAET aKTUBHOCTB JIMMA3bl MOKEITYJOYHOTO COKa,

— CIIOCOOCTBYET BCAChIBAaHUIO )KUPOPACTBOPUMBIX BUTEMAHOB,

— cozgaeT ontumyM pH 11s pepMeHToB,

— PpEryJupyeT MOIKENTyI0YHOE COKOOTAEIEHUE U CEKPELUIO KETUH,
— CTUMYJUPYET MOTOPUKY KUILIEUYHHUKA,

— o0nagaer 6aKTepUOCTAaTUUECKUM JCHCTBHEM,

— cnocoOcTByeT pukcanuu HepMEHTOB HA MUKPOBOPCHHKAX.

XKenunble KACIOTHI SABJISAIOTCS HauOoOJiee 3HAYMMBIMU KOMIIOHEHTaMHU
KEJIUU, ONPEIEISIOIUMU €€ MOBEPXHOCTHO AKTUBHBIE CBOMCTBA M BBIMNOJI-
HAeMYI0 (YHKLIHIO B )KUPOBOM oOMeHe. M3 xosectepuHa o0pa3yroTcs nep-
BUYHBIE KUCJIOTHI - XOJIEBAasl U XCHOJE30KCUXO0JIeBas. B KHIlIEUHUMKE OHU Ha-
XOJTCSL B KOMILJIEKCE C MNIMLMHOM U TaypUHOM 00pa3ys INIMKOXOJEBYIO U
TAaypOXOJIEBYIO KHCIIOTHL. B KumieuHuke oOpa3yloTcss BTOPUYHBIE KUCIIOTHI
ne3okcuxoiieBass M iutoxoiieBas. 80-90% xKeauHbIX KUCIOT BCACHIBAIOTCS B
KUIIEYHUKE U BHOBb UCHOJB3YIOTCS AJsi 00pa3oBaHUs Keauu (Kpyroooopor
XKeTIHBIX KUCOT). JIumb 10% KHUCITIOT 3KCKPETUPYIOTCS ¢ KaJIOM.

Pezcynayus sxcenueobpasosanusi.

Nmeercst ycnoBHOPEPIEKTOPHBIN U 0€3yCI0BHOPE(PIECKTOPHBIM KOM-
noHeHThI. [Ipoliecc HenmpepbIBHBIN, HO yCHIIMBAeTCs Ha (DOHE MUIIEBAPEHUSI.
[IpunsiTas numa ycuinBaeT oTAeseHue xemuu. Hanbonee MOUTHBIMY MHUILE-
BBIMU CTHUMYJISITOPAMM SBJISIFOTCS: KEJNTKH, MOJOKO, MsAco, xjied. Jlonbuie
BCErO XK€Yb BBIACISIETCS HA KUPbI, 3aT€M Ha O€JIKHU W yrieBojabl. Makcu-
MaJbHOE KOJUYECTBO KeI4u 00pazyercs mpH MOTpeOJEHUU CMEIICHHON MH-
11078

[TapacuMmmaTuyeckas CUCTEMA YCHUIIMBAET MPOLECC, CUMIIATHYECKAs —
TopMmo3uT. Ctumynupyercs xeruHbiMu kuciaotamu, XIK-I13, cekpetunom,
IIIIOKaroHoM, racTpuHoM. CaMOTOCTaTHH - YMEHBIIAeT xKerueo0pazoBaHue.
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Pecynayus sicenuesvioenenus.

[Iponiecc BbIAENEHUA KEMTYU B JBCHAALATUIIEPCTHYIO KMILIKY CBSA3aH C
COTJIACOBAHHOM JEATEIBHOCTH IUIAJKOMBIIIEYHOW TKAHU YKEITYHOTO ITy3BIpS,
CUHKTEPHOTO armapara >KeTU4eBBIBOJAIICH CHUCTEMbl U JBEHAALATUIICPCT-
HOM KHIIKM. bonpnioe 3Haye€HHWE B 3TOM COIVIACOBAHWH WIPAET HUHTpPaMy-
pajpHas HEpBHAs CHCTEMA.

Momopnas gyuxyus monkou KUwKu.

ObecnieunBaeTcsi UUPKYJIAPHBIM U TMPOJOJIBHBIM CIOSAMH TJIQAKOMBI-
IIEYHOW TKaHM KuleyHHka. OOecreurBaeT NEpeMElIMBaHUE XUMYCa, €ro
IPOJBHMKEHUE U NOBBIIICHNE BHYTPUKHILEYHOTO JTaBJICHU.

Buner nBuxennii:

— Purmunueckas cermenranus (odecneunBaeTcss UPKYIISIPHBIM CIIOEM),
— MasTtHukooOpa3Hble ( IPOAOIBHBIN CIION),
— IlepucranbTryeckue NpoONyJbCUBHBIE M HENPOIYJIbCUBHBIE ( LUPKY-

JISIPHBI),

— AHTUIIEpUCTATIBTUUECKHE (IUPKYIISIPHBIN),
— Tounueckue (UUPKYISPHBIN).

OcHoOBa peryisinui MOTOPUKH — CIIOHTAHHAsl aKTHUBHOCTH TJIaJKOMBbI-
IIEYHBIX KJIETOK (meiicMekkepbl). OHa MOIYyIUpPYeTCsl CO CTOPOHBI BEreTa-
TUBHOW HEPBHOM CHUCTEMBI U TYMOPAJIBHOTO 3BEHA perysinuu. BaxxHoe 3Ha-
YEeHHE UIPAIOT MECTHBIE pediiekcopHble Qyrd. CuMnaTudeckass CTUMYJISLIHS
YTHETAaeT MOTOPHKY, [TapaCUMIIaTUYECKas — yCWIIMBAET. Perynupyercs nHare-
CTUHAJIbHBIMM TOPMOHAaMHU, KOTOpbIE B 3aBUCHUMOCTH OT (PYHKIIMOHAJIBHOI'O
COCTOSIHUS KUIIKHA OKa3bIBAIOT MJIM YCUJIMBAIOIIEE WIM TOPMO3HOE IEUCTBUE.

17.6. Bcacoieanue.
B ycnoBusx ¢pu3znonorn4eckoil HOpMbI MPOUCXOIUT B TOHKOHW KHUIIIKE.
3a cYeT CKIaJa0K, BOPCHHOK M MUKPOBOPCHHOK IIJIOMIAh YBEIUIHBA-
ercst 10 200 m° (puc. 71).

— TUIOWIAJb KUIIeYHOU TpyOKu -0,33 M
2

— KPYIIHBIE CKIIAJIKU — IR
— BOPCHUHKH - 10 m°
— MHKPOBOPCHUHKHU 200 M

B Bpems numieBapeHnsi KpOBOTOK B CIM3HMCTOM BO BpeMs IHUILIEBape-
Hus yBenmuuaetcs B 8-10 pa3 u cocrasister 15-20% MOK. IIpoaykTs! Bca-
ChIBaHUS MOCTYNAIOT B MOPTAJIBHYIO BEHY M Yepe3 MeUYEHb MOCTYMAOT B CUC-
TEMHBIN KPOBOTOK, a Takxke B nuMdy (xup). CokpalieHne BOPCUHOK o0ec-
MEYUBAET OTTOK JUM(QBbI, YTO CIIOCOOCTBYET MOJJICPKAHUIO TPATUEHTOB IS
BCAChIBaHMsI U OOHOBJIEHHE XMMYCa BOKPYT BOPCHHKH.

ITaccuBHO BcacwIBarOTCS:
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— Bopa, aHnoHsI XJI0pa, aCKOPOMHOBAsI KUCIOTA, MUPUAOKCHH, pPUOOd-
JIaBYH.
AKTHBHO BCacChIBaIOTCS:
— AMUHOKHCIIOTBI, TIENTU IBI, MOHOCAXapa, Bi,, Ca’™*, Na*, Fe'",

CTPOEHME KWLLEYHLIX BOPCUHOK ysenuienne

KpPOBEHOCHbIe u numda-

CnuancTas |
THHECcKMe Kanunnapb!

|]
obonouka | Kanunnapel | KNeTKu

(pa3pes) | BOPCHHKH

Puc. 71. Ilpoyecc scacviéanus 6 moHKOM KuuieuHuKe

Ilepesapusanue u ecacviéanue y2ne80008.

[TonocTHOE mnHIIEBapeHWE W TEPEBAPUBAHUE B 30HE IJIMKOKAJIEKCa
00€ecIeunBaeTCsl aMUIIa301 CIIFOHBI U MOKENTy10YHOro coka. [lonmcaxapuibl
PACUICTUISIFOTCS O OJIMTOCaXapu0B.

MeMOpaHocBsi3aHHbIE (DEPMEHTBI SHTEPOLIMTOB- caxapasza, MajbTasa,
JaKTas3a, Jucaxapuasbl, MIIOKO3K/1a3a- 00€CIeUnBalOT PACUIEIUIEHHE OJIUTO-
caxapuioB 10 MOHOCaxapua0B (TJ10K03a, GPYyKTO3a, rajlakTo3a).

BcachiBaHue TIIIOKO3bI IPOUCXOAUT B KoMmiuiekce ¢ Na* mo amektpo-
XUMUYECKOMY TPAJMCHTY, KOTOPBIN CO3AaeTCs ITyTeM aKTUBHOTO TPaHCIOpTa
Na’ u3 knerxu (K-Na nacoc).

JIBU>KEHUE TIIIOKO3bI B MEKKJIETOYHOE MPOCTPAHCTBO M3 KJIIETKH MPO-
HCXOJIUT TIO KOHIICHTPAIIMOHHOMY TPaIUCHTY.

Bcacwvisanue 6enxos.

[TonoctHoe muIeBapeHne. DHIONENTHAA3BI - TIETICUHBI, TPUTICUH, XH-
MOTPHIICUH OOECHEYHBAIOT PACHICIVICHUE MOJMMNENTHIOB 0 OJUTONENTH-
TIOB.

B 30He rimkokanekca 3K30MenTUa3bl - kapOokcumnenTtuaassl A u B,
PACUICTUISIOT OJIMTONETH/IBI 10 IUMENTHI0B U aMUHOKHCIIOT.

MemOpaHocBsizaHHbIE (DEPMEHTBI — TPUIICTITH/Ia3a, AMUHOTIENITUIA3bI,
JUTICTITUIa3bl — OTHICIUISIOT KOHIIEBhIE AMUHOKHCIIOTHI.

Cy1iecTByIOT HECKOJIBKO MEXAHM3MOB aKTUBHOTO TPAHCIIOPTAa aMUHO-
KHUCJIOT Yepe3 MEMOpPaHbI SHTEPOLIUTOB.

Bcacuvisanue scupa.

XKupsl mocTynaroT B MUIIEBAPUTEIBHBIN TPAKT B BHJE TPHUTIIUILICPU-
10B, Gochomunuaos 1 3pupoB xonectepuHa. [lon neficTBueM >xemdu mpouc-
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XOJIUT 3MYJIBTHPOBAHHME JKHUpa, B pe3yJbTaTe dYero oOpa3yeTcs CTOWKas
AMYJIBCUSI U MHOTOKPATHO YBEITUYMBACTCA IJIOIIAAb B3aUMOICHCTBUS KUpPa C
depmentamu. [lox aeiictBuem numnassl, Gochonumnas A u B, xonectepunass
00pa3yroTCsi MOHOTJIMIIEPU/IBI, )KUPHBIEC KHCIOTHI C JTMHHON U KOPOTKOH Iie-
b0, JTU30JICLIUTUH, XOJIECTEPUH, KOTOPble 00pa3yIoT C XKETYHBIMHU KUCIIOTa-
MU MUIIEIJIBI, CIIOCOOHBIE MPOHUKATh Yepe3 MeMOpaHbI 3PUTPOIUTOB. B 3H-
TEpPOLUTAaX MPOUCXOIUT CUHTE3 TPUALMITIULEPUIOB, Gochomunuaos, 3¢u-
POB XOJIECTEPHHA, XapaKTEPHBIX Ul JAHHOIO OpraHu3Ma.
Pecynayus ecacvieanus.
— KpoBoTOK B ciM3HCTON sBISETCS OCHOBHBIM (PAKTOPOM, PETYJIUPYIO-
MM TIPOIIECC BCACBIBAHMS 32 CUET MO KaHUS TPaTUCHTOB.
— CoxkpalieHust BOpCHHOK 00€CTIeYMBaIOT OTTOK JIUM(BI.
— Moroprka TOHKON KUIIKH CIOCOOCTBYET OOHOBJIEHHUIO MTPUIIETAOILIETO
K IOBEPXHOCTU YHTEPOLIUTOB XUMYCa.
— Perynsauus cuHTe3a NEPEHOCUNKOB.

17.7. Iluwesapenue 6 moicmoil Kuuike.

XUMyC MOCTYHAaeT B TOJICTYIO KHIIKY Yepe3 WIICOIEKaTbHbIN CPUHK-
Tep. OH NPOITYCKAET XUMYC TOJIBKO B OJIHY CTOPOHY. 3aKpbIBAE€TCS IIPU yBE-
JUYEHUH JaBJICHUS B TOJCTOM kulike. Ha ¢oHe muieBapeHus xumyc mnepe-
XOJIUT B TOJCTYHO KUIIKY nopuusamu 1o 10-15 mui, npuMmepHO oauH pa3 B Mu-
HYTY.

B toncrolt kuike MOXKET BcachlBaThCsA BCE, HO B YCIOBUAX (DU3HOIO-
TMYECKON HOPMBI BCACHIBAHUE OTPAHUYMBAETCS TPAHCIIOPTOM BOJIBI U HOHOB.
XUMyC yAEpKUBAETCA B TOJICTOM KHWIIKE OJlarojiapsi aHTUIIEPUCTAIBTHUKE.
Cumnatuueckasi HEpBHasl CUCTEMA €€ TOMO3UT, a TapacCUMIIaTHYECKas — yCH-
JIMBAET.

BaxxHoe 3HaueHue B NPOLECCE MUILEBAPEHUS B TOJCTOM KHUILIEYHHUKE
urpaetr HopMmaibHas Mukpodiopa. OHa mpencTaBiieHa OaKTepUsIMU OpoXKe-
Hus. B mporecce cOpakuBaHMs KJIETYATKU OOPa3yIOTCS BUTAMUHBI TPYIIIIHI
B. Ilpu nmpumeHeHnn aHTHOMOTUKOB, aJIKOTOJIsI, HECOAIaHCUPOBAHHOM IHUTA-
HUW HOpMaJbHas MHKpoQuiopa 3aMellaeTcs THUJIOCTHOW M MpOoLecchl Opo-
KEHUs 3aMeHstoTes podeccamu THHEHUSI. OOpa3yroTCsl TOKCUYECKHUE MPO-
IOYKTbl THUEHHS — UHAOJ, (DeHoJ. B HOpME OHU coeauHSATCS ¢ Cyab(UIHBIMU
IPYNIUPOBKAaMHU (3aILUTHBIE CUHTE3bI) U BHIBOJSATCS U3 OPraHU3Ma.

I'nasa 18. ®U3NOJIOI'USA BBIAEJEHUS

DyHKyuu noyex.

Knyboukosas ¢punompayus.
IIpoyeccol kananvyesotl peabcopbyuu.
Kananvyesas cexpeyus.

Pezynayus moueobpazosanusl.

agrownE
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B mnpouecce KHU3HEAEATENIBHOCTH W3 OpraHU3Ma 3KCKPETHPYIOTCS
BpEIHBIE U HEHY)KHbIE BELIECTBA. JTO MPOAYKTHl MeTabon3Ma ( MOYEBUHA,
MoueBas kuciora, CO,, TOKCUHBI U T.Jl.) U BEIIECTBA, KOTOPHIE B HEM HaXO-
nsTCcs B M30BITKE ( BO/IA, comM). VIX BhIBeIEHHE W3 OpraHu3Ma o0ecreuynBaeT-
Csl OpraHaMu BbIICJICHUS.

Jleckue - BblIeneHue razoB U ra’oodpasnbix BemiecTB ( CO,, adup,
XJI0pohOpM, aJTKOTOJIb).

Ilomosbie dcenesvi - BbIJIEICHUE BOAOPACTBOPUMBIX BEIIECTB. TO XKe,
YTO U MOYKH, TOJIBKO B MEHBIIIEM KojudecTBe. VX 3HaUeHHe BO3pacTaeT Mnpu
MOYEYHOUN HEJIOCTATOYHOCTH.

TuwesapumenvHuiti mpaxkm - Ha BCEM €ro MPOTSKEHUU BBIACISIOTCS B
COCTaBE MUIIEBAPUTEIBHBIX COKOB MOUYEBMHA, MOUEBasi KUCIOTa, OUKapOOHa-
Thl, paJINAKTUBHBIC U30TOIIBI, 5JIbI U TOKCHUHBI, JICKAPCTBEHHBIC BEIIECTRA.

Ilouxu - OCHOBHBIE OpraHbl BBIACICHUS. DKCKPETUPYIOT BOJY U BOJO-
pacTBopuMbIe BemecTBa. OcTpas movyeyHas HeOCTaTOYHOCTh B TeueHue 1-2
HeJleTb TPUBOAUT K ypeMuu ( B KPOBU HAKATUIMBAIOTCS HEBBIBEJICHHBIC TIPO-
IOYKThI OEJIKOBOrO 0OMEHA), YBEIMUYECHHIO 00beMa BHEKJIETOYHOM KUJKOCTH,
pa3BUBaETCs ypeMUYEeCKHUil aruao3. boiapHON morubaer npu cHkenuu pH
KpoBu 10 7,0.

18.1. @ynkyuu nouex.

1-  nmonanepkaHue MOCTOSHCTBA XKHUAKOCTU B OPraHU3ME.

2-  mojJep)KaHue MOCTOSIHCTBA OCMOTHUYECKOTO JTABJICHMUSL.

3-  mopajep)KaHHe MOCTOSHCTBA COJIEBOTO COCTAaBA.

4-  moanep:kaHue nocrosiHcTBa pH KpoBwu.

5-  BBIJEJICHHE MPOJIYKTOB MeTaboim3Ma ( MOYEBHHA, MOYEBast KU-
cJ0Ta).

6-  Dxckperus n30bITKa OPTAaHMUECKUX BEIIECTB.

/- y4acTBYIOT B OOMEHE >KMpPOB, OCJIKOB U YIJIEBOJIOB.

8-  yuactByloT B moanepxanuuu AJl.

9-  y4acTBYIOT B PETYJSIIUN IPUTPOIOI3A.

10- y4acTBYIOT B CHHTE3€ M METa0O0JM3Me (PU3HOJIOTHICCKU aKTHB-
HBIX BellecTB (OpaJMKUHUH, TPOCTATIAHMHbI, PCHUH).

CtpykTypHOH U (DYHKIIMOHATEHON €AUHUIICH TTOYEK SIBISETCS He@poH.
OHn cocrout u3 kancynsl lymnsiHckoro-boymeHna, Haxonsmerocsi B Heu
MaJbIIUTHEBOTO KIy0OUYKa, MPOKCUMAJIBLHOTO W3BUTOTO KaHaJbIA, METIU
I'enne, nUCTaNbHOTO M3BUTOIO KaHajblla. HECKOIbKO KaHaNbLIEB OTKPHIBA-
I0TCSI B COOMpaTeNbHYyI0 TpyOouky (puc. 73).
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Yepes nouku npoxoaut 24-28% oObema HUPKYIUPYIOLIEH KPOBH, YTO
obecreunBaeT 3()PEKTUBHOCTH MPOIECCOB MoueoOpazoBanms. B ero ocHore
JICKAT TPH TPYIIIIEI IPOIECCOB:

- KITyOOuKOBast PUIBTpALIHS,

- KaHaJIbIIeBasi peadcopOnus,

- KaHaJIbIIEBasT CEKPEIIHSI.

\sas BEHOCALEN \‘ KN Eey
i HEE CGY v
KOrG- KaHalle)
auiepim COTMDAT ENLHAR
TRyOoKa

\ neTnarenne

Puc.72. Cmpoenue neppona

18.2. Knyboukosas ¢hunempayus.

B cytku obpasyercs okono 150-180 nm mepBuunoit moun. EE€ cocTaB
M30TOHUYEH, U30MOHUYEH MO OTHOIICHUIO K IJIa3ME€ KPOBH, HE OTIIMYAETCS
OT He€ MO COJIePKAHUI0 HU3KOMOJIEKYJISIPHOTO KOMITOHETa ( TJIF0K03a, MOYe-
BHMHA, aMUHOKHUCIIOTHI U T.J.). B oT/inune oT KpoBH, MepBUYHAS MOYa HE CO-
JIEP’KUT KJIETOK KPOBU U COJICPKUT OYEHBb MaJIo OEJIKOB TUIa3MBbl.

ITepexon Bombl B kamcymy IlymnsHckoro-boymena oGecrneunBaercs
nporeccamMu (puIbTpaIuu.

B cBa3u TeMm, uro nuamerp addepeHTHON apTepuosibl B JBa pasza
OoJibllie B cpaBHEHUU € A(DPepeHTHOM, TaBIeHUE B KaMWUISIpax MaJblIUTHe-
BOT'0 KJIyOOYKa JOCTAaTOYHO BBICOKOE - 70 MM.pT.CT. [IOCTOSHCTBO MOYEYHO-
ro KpOBOTOKA M MOCTOSIHCTBO (DMIJIBTPALIMOHHOTO JABJICHUSI MTOACPKUBACTCS
MHUOTEHHBIMA ME€XaHU3MaMH C y4acTHEM HEeHpPOTyMOpaidbHBIX (DAKTOPOB Mpu
konebanusx cucremHoro AJl ot 90 mo 190 mm.pt.ct. Ilpu yBenuuenun AJ]
ot 120 mo 180 mMm.pT.cT. ToHyC addepeHTHOU apTepUObl yBEIHMUUBACTCS,
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pUTOK KpoBU cHUkaercs. [Ipu camxkennn AJl ot 120 1o 80 MM.pT.cT. yBe-
JUYUBAETCA TOHYC 3(P(PEepeHTHON apTeprosibl U YMEHBIIAETCS OTTOK KPOBHU
OT KanwuIsipoB kiybouka. [Ipu rumokcum mouek yBeanMuMBaeTcs oOpa3oBa-
HUE€ PEHUHA, NMPOUCXOAUT AKTHBALUS PEHUH-aHTMOTEH3MHOBOW CHUCTEMBI C
yBeIMUYEeHHEM 00pa30BaHUs aHrnoTeH3WHall KOTOpBI BBI3BIBAET Ba30KOHCT-
puknmio 1 noseiieHne AJl. Ilpu dusndeckoil Harpy3Ke U CTPECCOPHBIX pe-
aKUUAX IPOUCXOAMT BBIOPOC aJpeHalIMHA, OH yBEIMYMBAeT TOHYC adde-
PEHTHBIX apTEpPHOJ, YTO MPUBOJUT K CHIXKEHHIO (PUIBTPALIMOHHOTO JaBJje-
HUS U TOPMOXKEHUIO 00pa30BaHus NEPBUYHON MOYH.

[Tpouecc punpTpanuy NpouUCXoauT yepe3 KiyOoukoBbli puiibTp. OH
oOpa3oBaH SHAOTEIMEM Kanwuispa, 0a3albHON MeMOpaHOH M BHYTPEHHUM
muctkoM Kancyisl IllymnsHckoro-boymena. Ilponunaemocts ¢unpTpa om-
peaeseTcsl KoJUIareHOBbIMU CTPYKTypaMH 0Oa3anbHOil MemOpaHbl. OHU 00-
paszyroT GuIbTp ¢ aueiikamu 3-7,5 HM. OH IPOHUIIAEM JIJIs1 BOJIBI U BEILIECTB C
MonekysipHon maccoul MeHsbine 70 000. benku yepe3 Hero mpoxoasT B
OUY€Hb HEOOJBIIOM KOJIMYECTBE ( coepxKaHUE albOYMHUHOB B IEPBUYHON MO-
ye coctasisieT 0,01 % ot mia3mel kpoBu ). CKOPOCTh KIIyOOUKOBOU (DUIIBT-
paluy OTHOCUTENBHO MOCTOSHHA W O0ECHEUYMBAET 32 CYTKHM OOMEH >KHJIKO-
CTBIO MEXKy Tu1a3Moi ( okoJio 3 11 ) u nepBuuHor Mouoi ( 180 11 ) mpumeTHO
60 pa3. BHekneTouHas )KHIKOCTh oOpranu3Ma ( 00beM okoiio 14 1) ooMeHu-
BaeTcs ¢ nepBuyHOM Movoit 10-12 pa3 B CcyTKu.

18.3. IlIpoueccel kananvuesoit peabcopouuu.

KananbieBast peabcopO1iusi o6ecrieunBaeT KOHIIEHTPUPOBAHUE MOYU U
U3BJICUCHNE U3 HEE TOJIC3HBIX /I OpraHu3Ma KOMIIOHEHTOB. B pesynbrarte
peabcopbuuu o0beM Mouun cHuxkaercs 10 1,0- 1,5 ia/cyt. B koHeuHol Moue
OTCYTCTBYIOT O€JIKH, KJIFOKO3a, aMUHOKHUCJIOTHI, €€ OCMOTHYECKOE JIaBJICHUE
OTJIMYAETCS OT TJIa3Mbl KPOBH.

PebGcopbiust mpoTekaeT B MPOKCUMAIBLHOM W JUCTATBHOM M3BHUTHIX
KaHaiblax u netrie ['enne (puc. 72). BoigenstoT 00s3aTenbHy0 U (haKyibTa-
THUBHYIO peadbcopOIuio.

Obs3amenvHas peabcopbyusi MPOTEKAET BCETJa U HE 3aBUCUT OT KOH-
IIEHTpaIlUK BEIECTBA B IU1a3Me (BoJia, XJIOP, Kaaui, HATPU 1 T.1. ).

Daxyremamusras peabcopbyus MEHIETCS B 3aBUCUMOCTH OT KOHIICH-
TpaIy BEIIECTBA B TUIa3Me.

[To mosiBIeHNIO B KOHEYHON MOYE BEIECTBA ACIATCS HA NOPO20sble U
be3nopozosvie.

Ilopozosvie BetecTBa OOHAPYKUBAIOTCS B MOYE MPU JOCTIKCHUH HX
OTIpE/ICIICHHOW KOHIIGHTPAllMd B KPOBH ( TJIFOKO3a MPH KOHIIEHTparuu 8-9
MM).
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bes3nopocosuvle BeecTBa NMPUCYTCTBYIOT B KPOBU Bceraa ( MOYEBHHA,
MOueBas KMCJIOTa U T.1. ).

KopKoBOE BEIIECTBO ;’"_ 3
_______ j - - -—3— —_
——t ;
= L — Na+<_
’ o> B0 ™ Na' T 4 N
Mo3roeoe BemecTso f vlc ~ ¢ T
65> 6 Sup 6 - 6 6l 6
| v ! i
9 :ﬁ) 9 8 N 9 g = 9 4—9
8 f Na'
J [ >,
12 12 l
12
Cobuparensuas  Txauesas TxaHeRas
TpyGouka MHIKOCTE Tlemns T'erure KHAIKOCTH IeTus RAmEILeL
Puc. 73 Cxema noBOpOTHO-NPOTHBOTOUHOIO MeXaHu3Ma HedpoHa
TTyHKTHPHBIMM CTpENKaMi MoKa3aHo ofbLuee HanpaBleHHE ABHXKCHHS KUIKOCTH, YEPHBIMM CTpEl-
KaMH — NMaCCHBHLIH MepeHoc HaTpusd, 6eNbIMU CTPENKaMH — nepearuxeHne Bojel. 1udpsel — oTHO-
CHTEJIbHbIE KOHLUEHTPAUHH OCMOTHYECKH AKTHBHBIX PACTBOPEHHLIX BEILECTB

B npokcumanbHOM M3BUTOM KaHaJbIE MIPOUCXOAUT peadcopOuums 2/3
dbunpTparta. 31ech nporekaeT obsizarenbHas peadbcopoius Hatpus ( 50% pe-
abcopOupyeTcss akTUBHO). M3MeHEHHE OCMOTHMYECKOrO JaBJICHUS MOYHU U
MEXKJIETOYHON JKUJIKOCTH MPUBOJIUT K BOSHUKHOBEHHIO TPAIUCHTA JJIs 005-
3aTeNbHOM peabcopOuuu Boabl. B KOHIlE MPOKCMMAaNbHOTO HM3BUTOTO Ka-
HaJiblla MMAaCCUBHO peabCcopOupyrOTCs XJop, HAaTpui, Boja. Jjis HaTpusl TH-
MAYHA W TTACCUBHAsI peabCcopOIus, U aKTUBHBIA TPAHCIIOPT, U KOHTPAHCIIOPT
BMECTE C XJIOPOM.
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B nermro ['ensie Mo4a mocTynaer B MEHbIIEM OOBEME U M30TOHHYE-
ckas. JlanpHelniee yMeHblIeHHE 00eMa MOYU ITPOUCXOINT 3a CUET HOBOPOMI-
HO-NPOMuUBOmMoyHo20 mexanuzma nemau I enne (puc. 73).

Ha Bcem npoTspkeHuu netiu ['ensie mpoucxoauT peadcopOumst HaTpust
u xjopa. Bona peaGcopbupyercs Iuilb B HUCXOSIIECH YacTH.

B socxoosuweii u nucxoosueit 4acTy NeTIM aKTUBHO peadbcopOoupyeTcs
HaTpuil U xyop. PeaGcopOiust HaTpusi MPUBOJIUT K YBEIUYEHUIO OCMOTHYE-
CKOT'O JIABJICHUSI MEXKKJIETOUHOM >KUJKOCTU U YBEJIIMUEHUIO peabcopOiuu Bo-
Il TI0 OCMOTHYECKOTO TPAIUEHTY B HUCX0OsAujeli 4acTH TNETIHU. Y CUIICHUE
peabcopOIM BOJBI MPUBOAUT K KOHIEHTPUPOBAHUIO MOYH, YTO OOJierdaer
MOCJIEYIONIYIO peabCcopOIMIo HATpUsI B BOCXOIAIIEH YyacTu netid. B Haya-
ne netnu ['enne Movya M30TOHUYECKasl, B KOHIIE HUCXOJIAIIEH YacTu - TUIep-
TOHHUYECKas. B KOHIIE BOCXOJsIe 4acTu - rMIoTOHUYecKas. JlanpHelee
KOHLIEHTPUPOBAHUE MOYH MTPOUCXOJMUT B JUCTAIBHBIX U3BUTHIX KaHAJIbLAX U
coOupaTenbHbIX TPyOOUKaX.

JucranbHas peabcopOIUsi MHOTO MEHbIlIE MpoKcuManbHO. OHa ¢a-
KyJbTaTUBHAsA, OMpENENsaeT KOHeUHbIH coctaB Mouu. 10% HaTpus peabcop-
OMpyeTCss aKTUBHO. XJIOp JBMXKETCS MO 3JEKTPUUYECKOMY TPaJUEHTy 3a Ha-
TpueM. AKTHBHO peHaOCOpOMpyrOTCs Kanuil, kanpuuid, gocdar. Boma ¢a-
KyJIbTaTUBHO peadbcopOupyercss o ocMoTh4YeckoMy Irpaauenty. [Ipouecc eé
npeabcopoumu peryaupyercs AL

18.4. Kananvuesasn cekpeuus.

KananpueBasi cexkpenusi MpOTEKAET HA BCEM MPOTSIKEHUH KaHaJbIIA.
[Ipenmnonaraer NOCTYIJIEHUE B MOUYY pszia BemeCcTB. HacTh U3 HUX aKTUBHO
MEPEHOCATCS] U3 KPOBU, YaCTh 0Opa3yroTCsl 3aHOBO (aMMHUAK, YroJibHasi Ku-
ciota). TpaHncmopT BelIeCTB MOXKET ObITh AKTUBHBIM U MacCUBHBIM. [lyTem
CEKPEIIMU BBIBOJATCS OPTaHUUECKUE KUCIIOThI, MEHUITUUINH, KaJTuid, aMMHUaK,
TUIIITYPOBAasi KUCJOTA.

CocraB koHeuyHoit mouwm (1,0-1,5 n):

— pH4-8

— benok -0

— MoueBunsl B 60 pa3 6oJibliie, 4eM B KPOBH
— Kamnus B 60 pa3 6osiblie, 4eM B KPOBH

— CynbdatoB B 7 pa3 6oJibliie, 4eM B KPOBU
— ®ocpdaros B 16 pa3 Oosbliiie, 4eM B KPOBU
— Oprann4eckue KUCIOThI

— BurtamMuHsl

— T'opmonsl

— @epMeHTHI

177



— IlurmeHTsI
— B ocagke — KpHCTAIIBI MOYEKHCIIOTO aMMOHHS, MOUYEBOW KHCIIOTHI,
oKcaJiaTa Kanblus (Kucias Mmoyda), pocdara kanpius (Ie0uHas Moya)

18.5. Pecynayua moueobpazosanus.

OOGecnieunBaeTCss HEPBHBIMU U TOPMOHAJIBHBIMM MEXaHU3MaMH.

Cumnaruyeckasi CTUMYJIALMS TOPMO3UT MpollecC 0Opa30BaHUS MOYHU
MOCPEJICTBOM CHUKEHUS (PUITBTPALIMOHHOTO JJABJICHUSI.

T'opmonanvuas pezynayus.

AIl' - yBenuuuBaeT (akyJbTaTUBHYIO peadcopOLUI0 BOABI B JIMC-
TaJbHBIX U3BUTHIX KaHAIBIIAX U COOMpaTEeNbHBIX TpyOoukax ( 1o 15% obOne-
Ma ) 3a CYET YBEJIMUCHUS MPOHUIIAEMOCTH IUTEIHSI.

bonesoe paszmpaxenue cmocodctByeT oOpazoBanmnio AJII" m cHmKaer
Iypes.

[Ipu morpyxeHuu Tena B BOAy cCHUXkaeTcsi oOpasoBanue AJIl" u yBe-
AdrBaeTcs oOpa3oBaHUE MOYH - BOJHBIN TUypes.

AJpeHaNIMH - CHIDKAET (PUIbTPALIMOHHOE JABJICHUE U YMEHBIIIACT JINY-
pes.

KanbuuToHuH - yBeInuuBaeT peadCcopOInio KalbIus.

[TapaTropMoH - YMEHBIIIAET 3YKCKPEIUIO KAIbIHUSI U YBEIMYUBACT HKC-
kpeunto ocdara.

AJBAOCTEPOH - YBETUYHUBAET peadCOpOILIUI0O HATPUS U BOJIbI, CHUYKAET
peadbcopOIuIo Kaus.

[ TIOKOKOPTHKOUABI - HEOOXOMUMBI Il OOECIeUEHUs HOPMAaJbHOMN
MOYEYHON QUIBTPALIMH.

Anmuouype3 - BO3HUKAET NpU AeUIINTE BOAbI, MOYA CTAHOBUTCS T'H-
MIEPTOHUYECKOM.

Boonwiii ouypes - BO3HHMKAeT MPHU 3HAUYUTEIBHOW BOJHOW Harpyske,
MO4Ya CTAaHOBHUTCS TUIIOTOHUYECKOW, 0OOBEM MOUYEBBIICICHUS MOXKET JIOCTH-
raThb 25 JI/CyT.

AHypus - BO3HHUKAET MPH OCTPOM CEPIACYHO-COCYJIUCTOM HEAOCTATOU-
HOCTH.
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Ilpozpamma Kk 3x3ameny no uszuonozuu

1. Ipeamer u 3amauu Gpuznonoruu. Merojpl HU3NOIOTUUECKUX UCCIEeI0Ba-
Hull. OCHOBHBIEC ATanbl Pa3BUTHS (U3HOJIOTHH, BKIIAJ POCCUHUCKHX yue-
HBIX.

2. MembOpanHnas Teopus BO30yxaeHHs. MeMmMOpaHHBIH TOTEHIHAN TOKOS.
[Torenuman nevictBus. MI3MeHeHne BO30YJUMOCTH TKaHU B pa3Hble (ha3bl
ITOTEHLIHAJIA JEUCTBUS.

3. IlpoBenenue ummynbca MO MSIKOTHOMY M O€3MAKOTHOMY HEPBHOMY BO-
JIOKHY.

4. CTpoeHHE HEPBHO-MBIIIEYHOro cuHarca. OcoOEHHOCTH MPOBEACHUS BO3-

OyX7eHusl B cuHarice. MeauaTopsl.

KrneTku HEpBHOM CHUCTEMBI, UX CTPOCHUE U (QYHKIIUH.

6. @yHKUMOHANbHAS JIAOWIBHOCTh TKaHU. ONTUMYM M MECCUMYM pa3apa-

xenus. Yuenne H. E. BBenenckoro o nmapaduo3se.

ITonsiTe 0 HEpBHOM LIeHTpe. OCHOBHBIE CBOMCTBA HEPBHBIX LIEHTPOB.

8. KoopauHnanust nedaTenbHOCTH HEPBHOW CHUCTEMBl. Buabl TOpMOXKEHHS.
JlomuHaHTa.

9. Cneuuduueckne u Hecnenuduueckue CUCTeMbl, ux (yHKIusA. PeTtuky-
nsipHas popmarus.

10.CriuHoit MO3T, ero cTpykTypa u ¢yHKiun. Pedrekcs cnmHHOTO MO3Ta.

11.T'010BHOM MO3T — CTpOEHUE U (PYHKIHS OCHOBHBIX OTJIEJIOB.

12.Kopa 6onpimux nomymapuid. HeiipoHs! kKopbl 1 ux cBsi3u. KopkoBbie modisi.
DJIeKTpUYECKasi aKTUBHOCTh KOPBI, METO]T AJIEKTposHIIeanorpadun.

13.BereratuBHasi HepBHasi cucTeMa. B3aMMOOTHOIIIEHUS! CUMITATUYECKON U
[1apacCUMIIATUYECKON HEPBHOMU CUCTEMBI.

14.Yyenue o0 ananmzaropax. Buubl penentopoB, oO0IIHe 3aKOHOMEPHOCTH
ux pynkunonuposanus. Koguposanue nHpopmanuu B perentopax.

15.Bucnepopenentopsl. TakTriibHas 1 60seBas penenius. OOOHATEIbHBIN U
BKYCOBOW aHAJIU3aTOPBHI.

16.Ctpoenue u QyHKIMS 3pUTETLHOTO aHAIH3ATOPA.

17.ITponpuopenenuus. Cucrtema o- 1 y-MOTOHEUPOHOB.

18.Ctpoenue u PyHKIHS CIYXOBOTO U BECTUOYIISIPHOTO aHAITU3aTOPOB.

19.Ctpoenue monepeyHo-MoI0CaToN MBIIIIIBI. DIEKTPUIECKHE MOTSHIINABI,
METOJI AJIEKTpoMuorpaduu.

20.MexaHu3M MBIIIEYHOTO coKpaiieHus. COKpaTUTeIbHbIC U PEryISITOPHBIC
oenku. Capkomep.

21.DOnepreTuka MpllieqHoOro cokparieHus. [lytu pecunteza ATO.

22 VluHepBanysi CKEJICTHBIX MBI, THUMBI JBUTATENbHBIX €IUHUL. THIbI
MBIIIEYHOTO COKpalleHus. Teranyc.

23.Du3NoNI0THA TIaIKUX MBI, DU3HOIOTHS CePACTHON MBIIIIIIHI.

o

~
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24 ®yukunoHanbhabie cucteMsl o [1.K. Anoxuny. Perynauus nuxeHuii.

25.ITo3HO-TOHMYECKHE PeaKIUK. Peryssius MbIIIIeYHOro TOHYCA.

26.ITonsiTie O BBICHICH HEPBHOW NEATEIHHOCTH. Y CIIOBHBIE M 0O€3yCIOBHBIC
pedaekcol. YcioBus 00pa3oBaHus YCIOBHBIX PE(IICKCOB.

27. Mexanu3M 00pa3oBaHMs M TOPMOKEHUS YCIOBHBIX pediekcoB. [1aMsaTh.
Bupl ycnmoBHBIX pedIeKcoB.

28.I1epBast u BTOpasi CATHAJIbHBIE CUCTEMBI.

29.TopmoxeHue ycnoBHbIX pediekcoB. JIuHaMUYeCKU CTEPEOTHIL.

30.Tunst BH/I. Cuna, ypaBHOBELIEHHOCTb, MOJABUHOCTh HEPBHBIX MPOIIEC-
coB. dazoBbie COCTOSIHUSL.

31.CocraB, ¢pyHkuus kpoBu. ['eMomnods.

32.Ctpoenne u (PyHKIMU SpUTPOIUTOB. M3MeHeHue npu (usznueckoil Ha-
rpy3Ke.

33.Crpoenne u GyHKIUH JTEHKOIUTOB. MUOTEHHBIN JeiikonmuTo3. daromu-
T03. UMMyHUTET.

34.11na3ma xpoBu. benku miasmel, ux GyHKIMH B opraHu3Me. [ pymnmsl Kpo-
BU.

35.CeeprhiBanue kpoBu. da3pl 1 MEXaHU3MBI TEMOCTA3a.

36.CBoiicTBa cepACYHON MBIIIIBI: BO30YIUMOCTh, COKPATUMOCTh, TIPOBOIH-
MOCTb, AaBTOMATHSI.

37.OnexkTpruecKasi akTUBHOCTb CEPJICYHON MBILIIBI. DJIEKTPOKapAUOrpaMMa.

38.Hacochas gynkius cepana. CepeyHbli TUKIL

39.HepBHas u rymopanbHas peryisiuus KpoBooOpauieHus. Buyrpucepneu-
HbIE MEXaHU3MBI PETYIISALUN.

40.Pabora cepaiia npy MbIIIEYHONM Harpys3ke. AganTarusi MHOKapa K Qpu3u-
YECKOM Harpyske.

41.Dusunonorust kpoBoooOpaiieHus. Cocyaucroe pyciio. KpoBoTok, naBieHue
KpPOBH.

42.0c0o06eHHOCTH KPOBOTOKA MIPH MBIIIEYHON paboTe.

43.Ipixanue. OCHOBHBIC JTambl JIbIXaHUS. MeXaHU3Mbl JbIXaTeIbHBIX JBU-
KECHUH.

44 .Cnuporpamma. Ilokazarenu BHeIIHero JpixaHud. Jlerounole 00BEMBI U
€MKOCTH.

45.Mexanu3m oOMEHa Ta30B. TpaHCIOPT KUCIOPOAA W YTIEKUCIOTO Tasza
KPOBBIO.

46.Perynsiius npixanus. JIpIxaTeIbHBINA HEHTD.

47.]IpixaHue B yCIOBUAX (PU3NYECKON HArpy3KH.

A8.DyHKIMN NHUIIEBaApUTETHLHOM cucTeMbl. [Ipoliece nuieBapeHus.

49.TIumeBapenuie B MOJOCTH PTa, JKEITyIKa, KHIIICYHHUKA.

50.BcaceiBanue mpoaykToB muiieBapeHus. OuiabTpaius, ocMoc U audady-
3Usl.
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51.Bnusinue mbliedHoi paboThl Ha (YHKIUIO MUIIEBAPEHUSI.

52.0pransl Boienenus. Ux ¢ynkuusa. Hedpon-mopdo-dynkunonansuas
€AMHULA TOYKH.

53.Mexanu3m moueobpaszoBanms. [Iporeccsl GumbTparuu, CEKperuu u pe-
abcopOumu. MoyencmnyckaHue.

54.T'omeoctatuyeckast pyHkuus noyek. Perynsamus QpyHKINN MOYKH B TTOKOE
U Tipu PU3NYECKOMN Harpy3Ke.

55.JloHsAITHE O TYMOpPAJIBHOM PETYJISLIMK OpraHu3Ma. ['OpMOHBI M UX CBOMCT-
Ba. JKene3bl BHyTpEeHHEN CEKpELUU.

56.I"opMOHBI HA/IMOYEUHHUKOB U TOJIOBBIX JKEJIE3.

57.Dusnosornyeckas pojib TOPMOHOB IIMTOBUIHON M MApaIlIUTOBUIHOM Ke-
nes.

58.Cucrema runotanamyc — runopus — HagnouyedHuku. Yuenue ['. Cenbe
00 001IeM aganTalluOHHOM CHUHJIPOME.

59.Posnb mo ke Ty I09HOM JKeNle3bl B PETYISIIIMN OOMEHa YTIJIEBOIOB, OCIIKOB,
JUIUIOB.

60.OH10KpHUHHBIE PYHKIIMU TP MBIIIEYHON padoTe.
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