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BBEJAEHUME B ®U3NOJIOI'TIO

Ilpeomem gpusuonozuu

®wusznonorust (0T rped. physis - mpupona, logos - yueHue) - Hayka,
M3y4arolas 3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHUS KUBBIX OPraHU3MOB, UX
OTZIETbHBIX CHCTEM, OPraHOB, TKaHEH M KJIETOK. PaccMOTpeHHe YacTHBIX
GYyHKUMNA TOAYUHSAETCS TPHU 3TOM 3ajaue IEJOCTHOTO MOHMMAaHUsl MPUYUH,
MEXaHU3MOB, 3aKOHOMEPHOCTEH B3aMMOJICUCTBUS OpraHU3Ma C OKpYKalo-
el cpenioi, ero MoBeAEHUsI B PA3IMUHbBIX YCJIOBUSX CYIIIECTBOBAHMS, TPO-
UCXOXKJICHUSI U CTAHOBJICHUS B MPOIIECCE ABOJIIOIUY, a TAKXKE UHAUBUIYAIb-
HOTO Pa3BUTHSL.

Ocwmbicienne GU3NONIOrHUECKUX MEXaHU3MOB HEIIPEMEHHO OCHOBBIBA-
€TCSl Ha JIaHHBIX AHATOMHUU, THUCTOJIOTMH, ITUTOJIOTMH, OMOHUKU M JPYTUX
HaIpaBJeHUN OMOJOTUYECKUX HAYK, OOBEIUHSS UX B €IUHYIO0 CUCTEMY 3HA-
HUi. B Qu3nonoruu mupoko MCHONb3YIOT TAKKE METOAbl (PU3UKU, XUMHUH,
KHOEpHETUKH, MaTEMaTUYECKUH anmnapaT. by1ydn ocHOBaHHBIMH Ha (puU3HUe-
CKHX M XMMHYECKUX 3aKOHOMEPHOCTSX, (PU3HOJIOTUYECKUE SIBJICHUS TEM HE
MEHEE XapaKTEepU3YIOTCSI COOCTBEHHBIMM Kaue€CTBEHHBIMH OCOOEHHOCTSIMHU.
OHU MOAYMHSIOTCA BO3HUKAIOUIMM B MPOLECCE SBOIIOLUU 3aKOHOMEPHO-
CTSIM.

OcHogHble pa3oesibl cOBPEeMEHHOI (huzuoniozuu

CoOBOKYNTHOCTh (PU3MOJOTUUECKUX 3HAHUM MOAPA3JEISIOT Ha Pl OT-
JIEbHBIX, HO B3aMMOCBSI3aHHBIX HAIPABJICHUHN - OOIIYI0, YACTHYIO U TPHU-
KJIAJHYO0 (PU3HOJIOTHIO.

B o0uryro ¢pu3nonoruio BKIIOYAIOT CBEACHUS, KACAIOIIUECS MPUPOIBI
OCHOBHBIX JKU3HEHHBIX MPOLECCOB, OOIIMX MPOSIBICHUN >KU3HEAEATEIbHO-
CTH, TaKUX KaK MeTabOJM3M OpPraHoB M TKAaHEH, CBOWCTBA OMOJIOTHYECKUX
MeMOpaH U OTAENbHBIX KJIETOK, OOIIMe 3aKOHOMEPHOCTH pEarupoBaHUs Op-
raHu3Ma M €ro CTPYKTYp Ha BO3JIEUCTBHE CpEAbl - Pa3apakUMOCTb, BO30Y-
JUMOCTb, MPOLIECCHl BO30YXAEHUSI U TopMOxkeHUs. CroJla k€ OTHOCAT OCO-
O€HHOCTH, OOYCJIOBIICHHBIE YPOBHEM CTPYKTYPHOH OpraHW3alyd, pa3HbIMU
YCIIOBHUSIMU CYIIECTBOBAaHHUSA U LIEJBIM PSAIOM JAPYTHMX MPUYMH, CPEUd KOTO-
PBIX BBIJICISIOT MCCIENOBAHUS CIICM(PUUISCKUX 0COOCHHOCTEN (hYHKITUN Op-
raHU3MOB Pa3JIMYHBIX BUJOB, a TAKXKE IMPEACTABUTEIEH OJHOTO M TOrO XK€
BHJIa, HO HAXOJSUIMXCS HA PA3HBIX CTAJIUSIX WHIMBUAYAIBHOTO Pa3BUTHSL.
CnenoBatenbHO, 00mas (U3MOIOTHUS OMMCHIBAET T€ KAYECTBEHHO CBOEOO-
pa3HbIE SABJICHUS, KOTOPHIE OTINYAIOT )KUBOE OT HEXKHUBOTO.

YactHas Qu3uoyorusi UcciaeayeT CBOMCTBA OTAENbHBIX TKaHEW (MBbI-
IEYHOU, HEPBHOM U JIp.), OpraHoB (II€YEHHU, MOYEK, CEpALa U Ip.), 3aKOHO-
MEPHOCTU OOBEIMHEHUS] UX B CHCTEMbl (CUCTEMa MUIIEBapeHUs, KPOBOOO-



parieHus, AbIXaHus), a TakkKe (PU3MOJIOTHIO OTACIBHBIX KJIACCOB, TPYII U
BHJIOB JKUBOTHBIX (HapuUMep, HACEKOMBIX, PbIO, TITHI, XO35HCTBEHHO TOJIE3-
HBIX )KUBOTHBIX - OJICHEH, OBEIl, KOPOB).

[Tpuxnagnas Gu3nOIOTHs U3ydaeT 3aKOHOMEPHOCTH MPOSIBICHUN JIesi-
TEIbHOCTU OpraHu3Ma, OCOOCHHO YEJIOBEKa, B CBS3H CO CIELUAIbHBIMU 3a-
aadaMu U ycioBusMH. K 9ucily Takux pas3ienoB OTHOCAT (PU3HOJIOTHIO TPY-
1a, pa3pabaThIBaIONIYI0 1 000CHOBBIBAIOILYIO MEPONPUATHS, KOTOPHIE CBsI3a-
HBI C pallMOHANU3AlMEN TPyAa, C IPOU3BOICTBEHHBIM 00yueHueM. dusunoino-
I'Usl CIOPTa 3aHUMAETCS U3YYEHUEM COCTOSIHUM OpraHu3Ma MpH pa3InyHOTO
pona ¢u3NUecKuX Harpy3kax, TPeHUpOBKax W T. A. [IpakTtuyeckoit 3amaueit
(GU3HONIOTUN TIUTAHUS SBISIETCA OOOCHOBAHHWE HOPM IMUTAHMUS, TUET, PEHKU-
MOB JUISI pa3JIMYHBIX MPOGECCUOHANBHBIX U BO3PACTHBIX T'PYIII JIOJEH, KHU-
BYIIMX B Pa3HBIX MPUPOJHBIX YCIOBUAX, a TAKXKE MPU Pa3HBIX COCTOSHHUIX
opranusma. Psan cnenuanbHbIX MpoOJeM, BOSHUKAIOMIMX B pe3yibTaTe IMpe-
ObIBaHMS OpraHuM3Ma MpU U3MEHEHHOM OapOMETPHYECKOM JaBJIECHHUH, IMEpe-
rpy3Kax, yCIIOBUSX, HE BCTPEUAIOIIMXCS Ha 3emjie (HEBECOMOCTH), U3y4aeT
(u3Hoa0rKs NOJABOAHOIO IIaBaHUs, aBUAIIMOHHASI U KOCMHUYEcKas (PU3U0JI0-
rud. Bnausius, okaspiBaeMble HA OPraHU3M BHEIIHEW CPEJIOW, U CBSI3aHHBIE C
HUMH OCOOCHHOCTH (PU3HOJIOTHYECKUX MPOIIECCOB Y Pa3HBIX BUIOB JKHUBOT-
HBIX B 3aBUCUMOCTH OT YCJIOBUH CYIIECTBOBAHUS MU3Y4aET IO MPEUMYILIECTBY
sKojorudeckas pusuonorus. VICKIIOYUTENBHO BaKHBIE B MPAKTUYECKOM OT-
HOIIIGHUM 3a7]a4d pemiaeT OOJbIION pa3zien (PU3NOJOTHH CETbCKOXO3SH-
CTBEHHBIX KMBOTHBIX. 3ajlaya 3TOTO paszelia - MOBBIIIEHUE MOJIOYHOU, MSIC-
HOW W JPYruX BUIOB MPOAYKTUBHOCTH, T. €. U3yUCHHE (DU3UOJIOTUM JIAKTa-
IIMOHHOTO TIPOIecca, KOPMIICHHs, OCOOCHHOCTEH MeTa0oyM3Ma, PeryIisiuu
pocTa IIEPCTHOrO MOKPOBA, a B YCIOBUAX MPOMBIIUIEHHOTO 3BEPOBOJICTBA -
KayecTBa MeXa U T. [I.

Crnenyer OTHENBbHO CKa3aThb O CPABHUTENIBHOM (PU3MOJIOTHHU - HAYKE,
KOTOpasi u3ydaeT QyHKIIMU OTACJIbHBIX OPTAaHOB U CHUCTEM Yy CaMbIX pa3HBIX
OpraHu3MOB OT TUIIOB JIO MOJIBUJIOB, BBISIBIISASI OOIIME MPUHIUIIBI U 3aKOHO-
MEpPHOCTU MX (YHKIIMOHAJIBHOW OpraHu3aluu. 3aMETUM, YTO IMOCTENEeHHO,
XOTSI U C OOJIBIIMMU TPYIHOCTSMH, B CPAaBHUTEIbHYIO (DU3UOJIOTHUIO CTal
IIPOHUKATH IBOJIIOIIMOHHBIN IPUHIIUI KCTOPUYECKOTO Pa3BUTHSI OPTaHU3MOB.

[TepBonauanbHo A. H. CeBeplioB - OCHOBOIMOJIOKHHUK 3BOJIFOIMOHHOM
GyHKIIMOHATBHOM MOP(HOIOTHH, N3YYaBIIHA SBOJIONHIO (DYHKIIHI HA OCHOBE
MOP(OJIOTUUECKUX U MATCOHTOJOTUYECKUX MaTepuaios, a 3atem JI. A. Op-
Oenu - KpymHenmui (U3u0JIOT HAIIETO BPEMEHH, IPUIILTN K MBICIIH O CO3/a-
HUAW HOBOTO HampaBjeHUs B (DU3UOJIOTHH - JBOJIOIMOHHON (DHU3HOJOTHH.
Nmenno JI. A. OpGenu chopMyaupoBai OCHOBHOE COAEPKaHUE ITON TUCIIU-
IUTMHBI U CYIIIHOCTh METO/I0B, KOTOPBIMHU JOCTUTAETCS TOCTABJICHHAS 3a/1a4a.



OnHo#t u3 BeTBEH IBOJIOLUOHHON (DPU3HOIOTHH MPUHATO CYUTATH (HU-
3MOJIOTHIO aJlanTalliy -HayKy O (YHKIIMOHUPOBAHUH OPTaHOB, CHCTEM OpTa-
HOB, OPraHU3MOB U HMX MOMYJISIIUNA BO B3aMMOJCHCTBUU C OMPEICICHHBIMU
MPUPOIHBIME (PAKTOPAMH B PA3IMUHBIX (PU3UKO-TEOTrpaPUICCKUX 30HAX.

[ToMHUMO Ha3BaHHBIX Pa3BUBACTCS U PAJNl APYTUX UMEIOMIMX MPUKIA]-
HOE 3HAYCHUE Pa3/eyiOB (DHU3NOIOTHH.

DU3MOJIOTUIO TPUHATO TAKKE YCIOBHO MOAPAa3AC/IsATh HA HOPMAIBHYIO
U naToyiornueckyto. IlepBas sBJISIETCS TEOPETUUECKOM OCHOBOM MPAKTUYECKU
BCEX MEJUIIMHCKUX W BETEPUHAPHBIX NUCHUIUIMH. OHAa M3y4daeT 3aKOHOMEP-
HOCTU KU3HEIEITEILHOCTH 3JI0POBOTO OpraHM3Ma, MEXAHU3MbI aJlanTaluu
GbyHKIUN K JeHCTBUIO Pa3IMUHBIX (PaKTOPOB, HAKOHEI], YCTOMYUBOCTh Opra-
Hu3Ma. [leficTBUTENbHO, O€3 3HAHHS HOPMAJILHOIO TEUYCHHUS (PU3HOJIOTHYE-
CKHMX MPOIECCOB M (DYHKIIMOHATBHBIX OTIPABJICHUN HEb3s JCYUTH OOJILHO-
ro. B otnuuue ot HOpManbHOM NaToJiorudeckas (PU3UOIOTUSI pacCMaTpUBAET
M3MEHEHHbIE (QYHKIIMU OOJILHOTO OpPTraHU3Ma, BBISICHSET OOIIHME 3aKOHOMEP-
HOCTH BO3HMKHOBEHUS, Pa3BUTHUSI M TEUCHUS MATOJOTMUECKUX MPOIIECCOB B
opraHu3Me, MpoIEecChl KOMIEHCAUA U afanTanuu GyHKIUN npu 3aboseBa-
HUSIX, & TAK)KE MEXaHU3MbI BBI3JIOPOBIICHUS U peaOUIIUTALINH.

Memoowt husuonozuueckux ucciedo8anuil

®uU3MONOTHUS - DKCIIEPUMEHTAIbHAS HayKa, OCHOBHBIM METOJOM II0-
3HAHMS MEXAaHW3MOB M 3aKOHOMEPHOCTEU B HEW SBIISIETCA DKCIIEPUMEHT, M03-
BOJIAIOLIMM HE TOJIBKO OTBETUTH Ha BOMIPOC, YTO MPOUCXOJUT B OPraHU3ME,
HO M BBISICHUTH TakK)Ke, KaK M MOYeMYy IPOUCXOIUT TOT WM MHOU (PU3HOJIO-
TUYECKUM MPOIIECC, KaK OH BO3HMKAET, KAKUMHU MEXaHU3MaMH MOIACPKHUBa-
ercs u ynpasisercs. [Ipu uzydeHun 1o060ro mporecca Wik SBICHUS 00BITHO
CO3/JIal0T YCJIOBHUS, B KOTOPBIX MOKHO WX BBI3BaTh M B IMOCIEAYIOIIEM HUMHU
yIpaBisaTh. B 3aBUCUMOCTH OT TOTO, KaKyto IeIb MpeciieyeT IKCICPUMEHT,
€My COOTBETCTBYET U ONpPEACICHHBIN XapaKTep METOANYECKUX TPHUEMOB.

Jnst TiiyOOKOTO MPOHUKHOBEHHUS B MPUPOAY MPOTEKAIOIIUX B Opra-
HU3ME MPOLIECCOB, JOBEJICHUS aHAIU3a JI0 MOJIEKYJIIPHOTO YPOBHSI HEPBHOM,
MBIIIIEYHON WJIM CEKPETOPHOU KIJIETKU (M30JMPOBAHHBIX OT BCEX OCHOBHBIX
MPOIIECCOB, KOTOPhIE MPOUCXOISAT B OpraHU3ME) UCTOJB3YIOT TaK Ha3bIBae-
MbIC AHAJIMTHYECKHE HCCJe0BaHMsl. 3HAYCHUE UX TPYJHO IEPEOILICHUTD,
TaK KaK TOJBKO B 3THX HUCCIICIOBAHUSAX MOXXET OBITh MOJYYCHO MCUEPIIbIBA-
IoIIIee MPECTaBIICHHE 00 OTACIBHOM KIIETKE, €€ OpraHeiIax, BO3MOXKXHOCTSIX
1 0COOCHHOCTSIX MEMOpPaHHBIX MPOIIECCOB U T. [I.

OnHako [Ji1 TOHHMMAHUS CJOXKHBIX aCMEKTOB >KU3HEIESATEIbHOCTH,
CBSI3€M M B3aMMOOTHOILICHUN U3y4a€MOr0 OPraHu3Ma C OKPYKarOLIEN CpeIon
3TOTO HeaocTatoyHo. [loaToMy BO3HMKAeT HEOOXOJUMOCTh B JIPYroOM
HanpaBJIEHUM uccliienoBanuii, Ha3BaHHOM U. I1. [1aBi1oBEIM "CHHTETHYECKOUM
¢usnosorueii”. Ona B oTMuune OT "aHAIUTUYECKON'" CUMTAET CBOEH 3ajaueii



npuOIKEHNE YCIOBUN SKCIIEPUMEHTAa K €CTeCTBEHHBIM, Han0oJiee COOTBET-
CTBYIOLIUM MO3HAHUIO JKU3HEACSITEIBHOCTH OpraHu3Ma.

Ha pannux stamax pa3BuUTHS (PU3MOJIOTUYECKON HAYKU MPU U3YUYCHUU
(GYHKIMI 1 3HAUEHUSI TOTO UM MHOTO OpraHa 0co00¥ MOMmyIspHOCTHIO MOJIb-
30BAJINCh METOJMKHU YIAICHUS JIMOO YacTH, TMOO BCETrO OpraHa (MeToJx IKC-
THPNALMHU) C TIOCTEAYIOUIMM HAOIIOJCHHEM U PEruCcTpalieil Toro, KaKuMH
IOCJIECTBUSMU COIPOBOKIAETCS BMELIATENIbCTBO. B MHBIX ciydasx nM3yda-
€MBIil OpraH He yAAJIOT, a IIEPECaXUBAIOT B TOM K€ OpPraHu3Me Ha HOBOE
MECTO WJIH IEPEHOCST B APYTroil opraHusM (MeToA TpaHCIIaHTauuu). Takoi
HOJXOJ] OKa3aJicsi OCOOCHHO pe3yJIbTaTUBHBIM IPU HU3YYEHUM (QYHKUUN H-
JOKPUHHBIX JKEJIE3.

JInst pacCMOTpEHUsT IE€ATEIIBHOCTH OPraHOB, PAacHOJIOKEHHBIX B TIIy-
OMHE Tejla U HEIOCTYMHBIX HEMOCPEACTBEHHOMY HAOIIOEHUIO, UCIIOJIb3YIOT
¢pucryabubiii MeToa. CyTb €ro COCTOUT B TOM, YTO OJIMH KOHEIl METaJUIN4e-
CKOM WJIM IJIACTMACCOBOM TPYOKM BBOJAT B MOJIBIA Oprad (>Keiy10K, KUIIKY,
AKEMUHBIN MY3bIPb), BTOPOH - 3aKPEIUISIOT HA TOBEPXHOCTH KOXKH.

JI71st TOro 4To0Bl YCTAaHOBUTH 3aBUCUMOCTh (DYHKIIMM OpraHa OT BIIMS-
HUS HEPBHOW CHCTEMBI, IPUOETAIOT K METOJIMKE AeHepBauuM. [Ipu sTom -
00 mepepe3aroT HEPBHBIC BOJIOKHA, HHHEPBUPYIOIIKE OpraH, Ju0o (I1Js BO3-
OyKZI€HUs IeATEIbHOCTH OpraHa) UCIONb3YIOT 3JEKTPUUECKUNA WM XUMHUYe-
CKHI BUJI pa3IpakeHHUS.

B nocnegnue necsaTwieTHs MHAPOKOE NPUMEHEHUE HAIUIA Pa3IudHbIC
UHCTPYMEHTAJIbHBIE METOAUKN B COUETAHUH CO CTUMYJISILIMEN MO3TOBBIX WJIU
nepudepudeckux CTPYKTyp y OOAPCTBYIOIIMX HEHAPKOTU3UPOBAHHBIX KH-
BOTHBIX M PErMCTPALEN y HUX INEKTPHUECKON AKTMBHOCTH IIOCPEICTBOM
BXKUBIICHUSI MaKPO-MUKPOIJIEKTPOIOB.

[TpunsTOo paznuuath cienyroue GopMmbl IPOBENCHUS (pU3noIorNye-
CKOI'O SKCIEPUMEHTA: OCTPblid, XPOHMYECKHUH, B YCJOBHUAX M30JIMPOBAH-
HOro oprana. OCTpbIid AKCIEPUMEHT OOBIYHO HEMPOAOJKUTENIEH. B 3TOM
cllydae HapKOTHU3UPOBAHHOE M 00E3ABMKEHHOE >KMBOTHOE BCKPBIBAIOT IS
MPOBEICHHUSI HMCKYCCTBEHHOM H30JSLMU OPraHOB M TKaHEH, MCCEUEHUs U
CTUMYJIALIMA PA3IUYHBIX HEPBOB, PETUCTPALMHU 3JIEKTPUUYECKUX IMOTEHIMA-
JIOB, BBEJICHUS JIEKAPCTBEHHBIX MPENApaToB U T. 1.

XPOHUUECKUHN IKCIIEPUMEHT TPeOyeT CHeHalbHON MOATOTOBKU B BU-
JI€ OIPEIEIICHHO HAIPaBJIEHHBIX XUPYPrUYECKHUX ONEpaluid U HCIOJb30Ba-
HUS KUBOTHOTO B ONBITE TOJIBKO ITOCJIE TOTO, KAK OHO OIPABUTCS OT XUPYP-
IMYECKOr0 BMEIIATENbCTBA.

@DYHKIUHU OTAENBHBIX OPraHOB U3YYAIOT KaK B LEJIOCTHOM OpPraHHU3ME,
TaK U TMOCJE WX U3BJIeUeHUs. B mocienHeM ciayyae M3BIIEYEHHOMY OpraHy
IPEXJIE BCEro CO3Jal0T HEOOXOIMMBIE YCIIOBUS: TEMIEPATYpPY, BIIAKHOCTh



WJIA TIOJa4yy CHEUUABHBIX MMUTATEIBbHBIX PACTBOPOB YEPE3 COCYIbI H30JIUPO-
BAaHHOTO opraHa (MeToa nepdy3un).

Cmpanuyst ucmopuu

Bo3HukHOBeHNE (PU3MOIOTHH MPOU3OIIIO B JPEBHOCTH B CBS3H C TIO-
TPEOHOCTSAMH MEAMIMHBI, JyYIlIHE MPEICTaBUTEIN KOTOPOW OTYETIIMBO IO-
HUMAJIM, YTO MOMOYb OOJBHOMY MOKHO JIMIIbL 3Hasg 00 yCTpOMCTBE Tena U
OTIIPaBJICHUN €ro opraHoB. JlomieAmue 10 HaC COYMHEHMSI MBICIUTEIEH U
Bpaueit Kutas, Muauu, ['penun, Puma CBUIIETENBCTBYIOT O TOM, YTO €III€ B
TyOOKOW APEBHOCTH TPOU3BOJUIN BCKPHITHE TPYIIOB M BEIU HEKOTOPBIC
dbu3uonornyeckre HabMOACHUS, B pe3yJIbTaTe YE€ro Y)Ke Torjaa OblUid coOpa-
HBI OTJEJIbHBIC CBEJICHUS O CTPOCHHUM TeJla YeJIOBEKA U KUBOTHBIX M O MPO-
UCXOIAIINX B OPTaHU3ME SIBJICHUSAX.

OpHako HEpeAKO ATH MPEJCTABIICHHS OKAa3bIBAIUCH ONIMOOYHBIMU B
CBSI3U C TE€M, YTO OHU OCHOBBIBAJIUCH HE HA TOUHBIX HAOJIOACHUSAX U IKCIIe-
PHUMEHTAX, 4 HAa OTBJICUYCHHBIX YMO3AKIIOUYEHUSIX W jorajakax. OmnpeneneH-
HBIM A3TaliOM B Pa3BUTUU (PU3UOJOTUUECKUX TMPEACTABICHUN SBUIOCH HC-
M0JIb30BaHUE BUBUCEKIIMOHHBIX MPUEMOB, HAYaJI0 KOTOPBIM OBLIO MOJOKEHO
Knasnuem I'anenom (ok. 130 - ok. 200) - KJTaCCHKOM aHTUYHOM MEIUIIMHBI,
PHUMCKHUM BpayoOM M e€CcTecTBOHUCHbITaTeNieM. IMeHHO ['ajieH BriepBbI€ B UCTO-
pUU BBEI B IPAKTUKY MEIUILIMHBI SKCIIEPUMEHT, YTO SIBUIIOCH IPUUUHON CUH-
TaTh €ro OJHUM M3 MPEAINIECTBEHHUKOB IKCIIEPUMEHTAIbHON (hU3HOJIOTHUH.
Ero skcnepuMeHTHl MOCTY>KUITU OCHOBOW JIJIsi TEOPH, KOTOphIEe 03 KaKhX-
700 CYIECTBEHHBIX M3MEHEHUU MPOCYIECTBOBAIU IMOYTH YETHIPHAIIATH
BEKOB.

3apoxaeHne (HU3MOJOTUM KaK HAayKH, KOTOpas HM3ydaeT MpPOUCXOJIs-
M€ B OpraHU3MeE MPOIECChl U OOBEIUHSET UX Ha OCHOBE HAOIIOJCHUM U
AKCIIEPUMEHTOB,0THOCUTCA B OCHOBHOM KO BTOpOU nojoBuHe XVI - Hauaimy
XVIII B. B atoT nepuoa Ha cMmeHy (deomaiu3My HpUIIEN KaluTaau3M, 4TO
COTNIPOBOXKJIAJIOCH OBICTPHIM Pa3BUTHEM ACTPOHOMHUU, MATEMATUKH, MEXaHU-
k. UmenHo B 3tu roasl H. KonepHukom ObLI0 YCTAaHOBJIEHO ABUXKEHUE 3eM-
au Bokpyr CoJiHIla U 3aji0keH (yHIaMeHT COBpPEMEHHOW acTpoHomuu; .
HproToH copmynupoBai riiaBHbIE MOJOKEHUS MEXaHUKU M 3aKOH BCEMUP-
HOTO TsAroTeHus; gumocod . bakoH mpoBo3rmacui, 4To JEHCTBUTEIBLHBIM
SIBJISIETCSL TOJIBKO 3HAHHME, OCHOBAHHOE Ha OmbITE. B 3TO Xe BpeMs aHaTOM
Annpe-ac Bezamuii (1514-1564) nepBbIM NMpaBWIBHO OMKCAT OCOOEHHOCTH
CTPOEHHUS YEJOBEUECKOI0 Tela, a TaKXKe CO3Jajl IEPBOE PYKOBOACTBO IO
AKCIIEPUMEHTUPOBAHUIO HA JKUBOTHBIX. 1€M CaMbIM OH MPUBJIIEK HUHTEPEC K
AKCIIEPUMEHTALHOMY HU3yYEHHUI0 (PU3HOJOTHIECKUX BOIMPOCOB, KOTOPHIN Ha
MPOTSHKEHUU MOCICAYIONIUX BEKOB YK€ HUKOTIa HE yracail.

BaxHeHuM 3TanoM B CTAaHOBJICHUU (PU3MOJOTHM MPHUHSATO CUUTATh
1628 ron, korja aHrinuickuil Bpad u pusuomnor Yuneam I apeseti onyoaukosan



c8010 beccmepmuylo KHu2y "Anamomuueckue uccieo0o8aHus O OBUNCEHUU
cepoya u Kposu y #CUeoOmHbvix", 8 Komopou U3N0AHCUL OCHOBbI C80€20 GENUKO-
20 OMKPLIMUSL - CYWecmeosanus KpogooopauseHusi. I1ouBy nist 3TOro OTKpbI-
TUSI TIOATOTOBUJIM UCCIeN0oBaHUsl aHATOMOB - A. Beszamms, M. Cepsera, I
Qannonusa. OTKpeITHE KPOBOOOPAIIEHUSI CTa0 BO3MOXKHBIM Oylarojapst To-
My, 4To ['apBell BBEJI B MPAKTHUKY HAy4YHBIX MCCIEAOBAaHWUM HOBBIM IIPUEM -
BHUBUCEKIUIO, JIA )KUBOCECUCHHE.

K uucny nanbonee Baxubix goctiwkeHuid XVII-XVIII BB. otHOcUTCS
chopmynupoBaHHoe ¢paHIly3cKuM (ritocodoM, MaTeMaTUKOM, (DU3UKOM H
¢usnonorom Pene JlekapToM mpenactaBieHue 00 "OTpaxxeHHOW NeATeIbHO-
CTU opranusMma'. /Jexapm, ucnonv3ys maxue ¢)axmol, KAk 3aKOHOMEPHO 603-
HUKaowee npu NPUKOCHOBEHUU K pO208Uuye Mueanue, 8blOGUHYI NOHAMUE O
pedghnexce. 110 ero npecTaBIEHUIO, B MO3TY OCYIIECTBIISIETCS MEXaHUYECKUN
nepexoj] >KUBOTHBIX JYXOB C OJIHMX HEPBOB Ha JPYTHE, a 3aTEM OTPAKEHUE
oT Mo3ra (oTcroa - peiekc) Kak JIyd cBeTa OT IIajkoil moBepxHoct. OT-
KpbITHE JlekapTa onpeAenuio AajibHeWIee pa3BUTHEe (PU3HOJIOTUU HAa Mate-
PUATMCTHYECKON OCHOBE U CYLIECTBEHHO IMOKOJE0aI0 UI€aJTUCTUUECKUE MO-
HATHUS O MEXaHU3MaX MOBEJACHUS KUBOTHBIX U YEJIOBEKA.

B cBs3u ¢ gocTmkeHUsAMH (PU3UKU U XMMHUU Ha CMEHY OIUCATEJIbHO-
AHATOMHUYECKOMY HAINpaBJICHUIO B (DU3UOJIOTHH B 3TH TOJbI MPUIIUTH PU3UYE-
CKHE U XMMHUYECKHE METOJbl uccienoBanus. Tak, utanbsHen k. bopemn
JUTsl OOBSICHEHUS IBMXKCHUS KUBOTHBIX MCIIOJIH30BAJ YK€ U3BECTHBIE 3aKOHBI
MEXaHUKH, a JJI1 U3YUYEHHUs ABUKECHHSI KPOBH B COCYJIaX - 3aKOHBI TUAPABIH-
KH.

K nepsoii nonosune XVIII B. oTHOCUTCS Hayano pa3BUTHs (HU3HOIIO-
ruu B Poccuu, ueMy B HEMaJIol CTENEHHU CIOocOOCTBOBANIO co3aaHue lleTpom
I B 1724 r. B Cankr-IlerepOypre AkagemMuu HayK. AKaJeMUYECKOTO YHUBEP-
cuteTra U AKaJeMUYECKOM TMMHAa3uu. B Akagemun BOIpocaMu aHaTOMUU H
dbusuosniorun mocienoBaresibHO 3anumanuck Jl. bepuymu, JI. Diinep, .
BaittOpext. /. bepHyinu nu3mepus cKopocTh IBHXKEHHsI KPOBU B cocynax, M.
BaitTOpexT BpICKa3asl MPEANOI0KEHHUE, YTO IBHXKEHHE KPOBH MPOUCXOIUT HE
TOJIbKO OJylarojapsi paboTe cepAla, HO U 3a CYET COKpAILEHUS CTEHOK COCY-
TIOB.

C 1738 r. ¢pU3HONOTHIO KaK CaMOCTOSITENIbHYIO TUCHUILIMHY Hadallu
npenonaBath B AkagemudeckoMm (moszxke Cankt-IlerepOyprckom - Ilerpo-
rpajickoM - Jleauarpaackom - Cankt-IlerepOyprckom) yHUBEpCUTETE.

B a1y smoxy B pa3Butue (U3HOJIOTUN BHEC 3HAUMTEIHHBIN Bk M.
B. JloMmoHOCOB, XOTS1 (PU3HOIOTHS U HE COCTABIISIIA TIPEIMETA €TO CIeIuab-
HBIX 3aHATHI. B 1748 r. oH copMynnpoBas OCHOBHOM 3aKOH €CTECTBO3HA-
HUS - 3aKOH COXpaHEHUsI MaTepuu W JBxeHus. Kpome toro, ¢usmonorus
o6s13ana M. B. JIoMOHOCOBY TeM, 4TO OH B OTYETJIMBOM (hopme BbICKa3al



MBICITE 00 00pa30BaHMU TEIUIOTHI B CAMOM OpraHu3Mme. bynyun yoexeHHbIM
B MAaTe€pUAIIbHOM OCHOBE XU3HEHHBIX SBJICHUH, B TOM YHWCIIE U OLIYILICHHM,
M. B. JIoMOHOCOB 3a70JITO 10 €BPONEHCKUX YUYEHBIX C(HOPMYIHUPOBAT TPEX-
KOMIIOHEHTHYIO TEOPHIO IIBETHOrO 3peHMs. VICKIIOUMTENBHO Ba)KHOW SIBU-
Jach U JaHHAsi UM XKe MepBas KilacCu(UKalrs BKYCOBBIX OLTYIICHH.

B xonne XVIII B. utanbssHCKu# (QU3UK M eCTECTBOMUCHBITaTeNb JIyH-
mku [anbBanu (1737-1798) mokasai CyIECTBOBaHHME B TKAHAX ">KHBOTHOIO
ANeKTpUYecTBa". OTH ONBITBI COBMECTHO C pe3yJibTaTaMH MccienoBanui K.
Marreyuu 3an0Kuiau GyHAAMEHT JJI1 U3YyYEHUs] TPUPOAbl OCHOBHOTO (hu-
3HOJIOTUYECKOTO SIBJICHUS - Tpoliecca Bo30yKaeHus. [leficTBUIO 3iieKTpuye-
CTBa Ha >KMBOTHBIM OpraHuU3M TMOCBsIlIeHa KHUTra mpodeccopa Meauko-
xupypruueckoi akagemuu B. B. IletpoBa, mepBbIM OTKPBIBIIETO IIPEBpALLe-
Hue s5ekTpuyectBa B cBeT. B 1803 r. on ony6nukoBan "M3BecTus o raabBa-
HU-BOJIbTOBCKUX ONBITAX", B KOTOPBIX II€Jasl IJ1aBa ObljIa MOCBSIIEHAa BOIPO-
cy "0 IeUCTBUAX rajJbBaHU-BOJIHTOBCKOW KMJIKOCTH Ha TeJla )KUBBIX, 0COOJIH-
BO JKMBOTHBIX".

Pa3BuTHIO 3TOr0 HalpaBi€HUS 3HAYUTEIHLHO CHOCOOCTBOBAIU pas3pa-
OOTaHHBIE T03KE€ METOJbl 3JEKTPUUYECKON CTUMYISIIUM U MEXaHUYECKOU
rpaduyeckol peructpanuu (HpU3NOIOTHUYECKUX TMpoleccoB. B pazpaboTky
TUX METOJOB M B TEOPETHYECKOE OOOCHOBAaHUE MPOIecca OMOJOTHYECKUX
ANEKTPUYECKUX TOKOB OoJbIION BKIaa BHecau J. ioOya-Peitmon, npemio-
YKABLIMK, KPOME TOr0, UHAYKIIMOHHBIN anmapar, u JI. 'epmanH.

Bo BTOpoi#l MOJOBHHE MPOIIJIOTO BEKa JJIsl HCCleNOoBaHUs (YHKIIUN
BHYTPEHHUX OPTraHOB, OCOOCHHO OPraHOB MUIIEBAPEHUs, IIUPOKOE PACIPO-
CTPAHEHME MOJTyUYnsIa SKCIEPUMEHTAIBHO-XUPYPIUUECKasi METOIMKA.

Hapsiay ¢ 3TuM ObUIO HAa4YaTO M3yYE€HHE POJIM PA3HBIX OTIEIOB IOJIOB-
HOTO ¥ CIMHHOT'O MO3r'a B PEryJsiiuu (PU3U0JIOTHYECKUX.

N. M. CeuenoBy u U. II. [1aBnoBy NpUHAMIEKUT 3aciiyra CO3JaHUs
HOBBIX HaIlpaBJ€HUI He TOJIbKO B Poccuu, HO 1 B MUPOBOM (PU3HMONIOTHH.

N. M. CeueHoB BollIell B HICTOPUIO HayKH Kak "oTel pycckoi (usmno-
JIOTUM"', MBICIIUTEND, BIEPBBIE IEP3HYBIINN MOJIBEPTHYTH JKCIIEPUMEHTAIb-
HOMY aHaJu3y CaMmylo CJIOKHYIO 00JIacTh MPUPOJBI - siBJIeHUE co3HaHus. [1o
okoH4YaHuU B 1856 . MockoBckoro ynusepcutera M. M. CeueHOB B CBS3M C
OTCYTCTBUEM B POCCHUHCKMX MEIMLMHCKUX YUYPEKICHUSX BO3MOXKHOCTEH K
HKCIIEPUMEHTAJIBbHON (PU3MOIOTnYecKoi paboTe mepBbie rojibl MPOBET B psijie
3apyOEKHBIX JTA0OPATOPHUIA.

Haubonbuyto cnaBy pycckoit Hayke npuHecino oTkpbitue 1. M. Ceue-
HOBBIM (1862) TOpMOKEHHUS B LIEHTPaIbHOM HEpPBHOM cucteMe. TeM cambiM
co3JaBajach HEOOXOJUMOCTh B HOBOM 3Tare pa3paboTKu pedieKTOpHON
TEOpUHU, ONIPEICTUBIIEH JaNbHEHIIINNA X0 pa3BUTHUSL YUCHHS O PYHKIUU LIEH-
TpasibHOW HepBHOU cuctembl. OnmyonukoBanue M. M. CeuenoBbiM B 1863 T.



reHranpHoro mpousseneHus: "Pednexcbl romoBHOro mo3ra" BIepBbIE BBEIO
(U3HOTOTHYECKUE OCHOBBHI B TMOHWUMAHUE ICUXUYECKON IeATeIhHOCTH. B
ATOM KHUTE OH MHUCaJ, YTO BCE aKThl CO3HATEILHON U 0E€CCO3HATEIBHOM KU3-
HU TI0 CTIOCO0Y TTPOUCXOKICHUS CYTh PEQIICKCHI.

Breinaromumcs yaennkom U. M. Ceuenosa B [leTepOyprckoM yHHUBED-
cutere Obu1 H. E. BBenenckuii. Ero ums mo crpaBeasiuBOCTH CTOUT B MeEp-
BOM psiy umeH (uzuonoro Poccun nocine M. M. Ceuenosa u U. I1. [1aBno-
Ba. Jlnanazon 40-netHeit HayuHol nestensHocTH H. E. BBeaeHckoro uckito-
YUTEJBHO LIUPOK - OT UCCIEAOBAHUS YaCTHBIX BOITPOCOB HEPBHO-MBIILIEYHON
¢du3ronaorun 10 co3aaHus oOIIeH TeOpUH O €TUHCTBE OCHOBHBIX (PU3UOJIOTHU-
YECKUX TPOIECCOB - BO30YXKIEHUS U TOpMOxeHus. [Ipu oTBeneHUH TOKOB
JICUCTBUS €My BIIEPBBIE C TMTOMOIIBIO TelepoHa y1aJ0Ch TPOCTYIIaTh PUTMHU-
Ky BO30yxeHul B HepBe. CpaBHUBAs pUTMbI BO30YK/ICHUSI B HEPBE U MBIIII-
1€, OH OTKPBUI SIBJICHHUSI ONITUMYMa U MMECCUMYMa Pa3ApaKeHUs.

3HauntenbHbIM AocTxeHneM H. E. BBeneHckoro siBisieTcs ero yue-
HUE 0 napabro3e, BOSHUKHOBEHHUE KOTOPOI'O OH MCCJIEA0Ba HA HEPBE, MBIIII-
e, JKele3ax, CIMHHOM MO3re. JTO y4YeHHUEe U3JI0KeHO B MOoHorpaduu "Bo3s-
Oyxzaenue, Topmoxkenue, Hapko3" (1901). CornacHo 3TOMY y4EHHUIO, MEKITY
JBYMSI TIPOTUBOTIOJIOAKHO MPOSIBISIONIUMUCS COCTOSIHUSIMU TKaHHU - BO30YXK-
JEHUEM U TOPMOYKEHHUEM - CYILECTBYIOT IIEPEXOAHBIC CTA/INU, KOTOPBIE CBS-
3BIBAIOT ATU JIBa IIpoLiecca B OJHO JUHAMUYECKH LIEJIOE.

Ha pa3Butue oTeduecTBEHHOM U MUPOBOM (PU3MOIOTHH OTPOMHOE BIIH-
sare okazanu pabotel U. I1. [TaBnoBa - BeIaromerocs: mpeacTaBUTeNs ecTe-
CTBO3HAHUS, CO3/ATENIsl YUYEHHS] O BBICIICH HEPBHOM IEATEIBHOCTH JKUBOT-
HBIX U 4YeJoBeKa. Eiie B caMOM Hadajie CBOETO TBOPYECKOTO IyTH, UCCIIEMYS
PEeryJIAIUIo U caMoperyssinuio kpoBooOpanienus, M. I1. [1aBioB ycraHoBUI
CYIIECTBOBAHUE CHELUHMATBHBIX HEPBOB, OJIHU U3 KOTOPBIX YCUJIUBAIOT, APY-
TUe - 3a/IePKUBAIOT pabOTy cep/ilia, TPEThU - COCOOHBI U3MEHSTh CUILY Cep-
JI€YHBIX COKpalleHui 6e3 uaMenenus ux yactotsl. WM. I1. ITaBnoB oObscHMI
ATO SIBJICHUE CBOMCTBOM JIaHHBIX HEPBOB MEHSTH (YHKIIMOHAIBHOE COCTOSI-
HUE CEpJICUYHON MYCKyJaTypbl, yMeHbIas ee Tpoduky. Tem cambiM ObLI 3a-
J0XeH (QyHJAaMEHT Teopuu O TpohUUECKOW MHHEpPBAIMU TKAHEH, MOJTYyYUB-
U T03XKe AanbHeliee pa3putue B uccineaoBanusax JI. A. Opbenu u A. JI.
Cnepanckoro.

OnQHOBPEMEHHO C U3YYEHHUEM cepAedHo-cocyaucton cucteMbl U. II.
[TaBoB mccnenoBan (usuosioruio muieBapeHus. PaspaboraB u npuMeHUB
LEJIBIA PSiJl TOHKUX XUPYPrUYECKUX METOAOB, OH, MO CYLIECTBY, CO34al 3a-
HOBO (DU3MOJIOTHIO MHUIIIEBapeHus. V3yuas THHAMUKY CEKPETOPHOTO MpOoIIec-
ca KEeJYJOYHBIX, MOJKEIYJOUYHON U CIIFOHHBIX JKelie3, padoTy MEUEeHH IMpU
ynotpebsenun pasHoit numy, M. I1. T1aBioB mokasan ux crocoOHOCTh MPH-
CIoca0NMBaThCs K XapakTepy BO30OyauTeIbHOM cekpennu. B ocHOBe 3THX
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pabot nexana uaes HepBusMa, noa kotopou U. I1. TlaBnoB monuman "¢u-
3MOJIOTMYECKOE HAIPaBJICHUE, CTPEMSILEECS PaCIpOCTPAHUTL BIIUSHHE
HEPBHOM CUCTEMBI Ha BO3MOXHO OOJIbIlIEe KOJUYECTBO AESITEIBHOCTU Opra-
Hu3Ma'".

B 1904 2. U. 1. Ilasnosy 3a pabomul 8 obaacmu Gu3uoniocuu nuulesa-
peHus ovina npucysxcoena Hobenesckas npemus. 3ydasi cBsI3u opranusma c
OKPY’KAIOLIEH CPEeNOr, OCYLIECTBIISIEMBIE MO KOHTPOJIEM HEPBHON CHCTEMBI,
W. II. IlaBnoB mpumien K 3aKIOYEHUIO O HEOOXOJUMOCTH HCCIEI0BATh
(GyHKIMKA KOpBhl OOJBIIUX TOJYIIAPUNA TOJOBHOTO Mo3ra. OTKpbITHE UM
YCIIOBHOTO peduiekca IMO3BOJUIO MPUCTYINUTh K HM3YUYECHHUIO TMCUXUYECKUX
IPOLIECCOB, JIEKAIMUX B OCHOBE MOBEJICHUS )KUBOTHBIX U 4yenoBeka. M mpex-
i€ BCETO - ONPEENINTh I1aBHbIE 3aKOHOMEPHOCTH 00pa30BaHUs U TOPMOXKE-
HUS YCIOBHBIX pe(IIEKCOB, YCTAHOBUTH THUIIbI BBICIIEH HEPBHOM JAESITEIBHO-
CTH, OCOOEHHOCTH €€ HApYIICHHs MPHU SKCIEPUMEHTAIbHBIX HEBPO3aX, pa3-
paboTaTh KOPKOBYIO TEOPHUIO CHA M TMITHO3A, 3AJI0KUTh (DYHAAMEHT YUYEHHUS O
JIBYX CUTHAJIBHBIX cUCTEMax. Pe3ynbrarsl MHOrOneTHUX uccnenoBanui M. I1.
[IaBnoBa MOCIYXWUJIM OCHOBAaHWEM [UI CO3JAaHHUS MaTEPUATUCTUYECKOTO
YYEHHS O BBICIIEH HEPBHOW NIE€ATEIbHOCTH, B COOTBETCTBUU C KOTOPHIM OHA
OCYILECTBIISIETCS BBICIIMMH OTJEJIAMH M PETYJIHPYET B3aUMOOTHOILIEHUS Op-
FaHU3Ma C OKPYKAIOLIEH CPEIIOH.

BaxxHyto poib B pa3BUTHH (DU3UOJIOTMUECKUX 3HAHUM O MEXaHU3Max
pedIeKTOPHON JEATEIIbHOCTH OpPTaHU3Ma ChIIpald OTKPBITUSA U 0000IIEeHUs
anrnurckoro uccienosarens Y. llleppuHrroHa, ycTaHOBUBIIENO OCHOBHBIE
IPUHLUIBI WHTETPATUBHOW JEATEIBHOCTH MO3ra: PELUIPOKHOE TOPMOXKE-
HUE, OKKJIF031I0, KOHBEPT€HLIMIO BO30YK/IEHUS HA OT/EIbHBIX HellpoHax. M
OBLJIO BBEICHO IMOHATHE O CUHAIICE, ONpENeNieHa €ro poJjib B MEXaHHU3Max
BO30YKJIEHUSI U TOPMOKEHUS HEPBHBIX KJIETOK, 00ECIIEUMBAIOIUX PeQIIeK-
TOPHBIE aKThI.

Y. [lleppuHITOHY Tak)Ke MPUHAJICKUAT YUCHHE O PELENTUBHBIX MOJISX,
pa3ielieHHe PELENTOPOB HA JKCTEPOLENTOPHI, MHTEPOLENTOPBI, MPOIPHUO-
uentopbl. M3ydnMB MeXaHW3M KOOpPAMHALMHU CIUHAJIBHBIX PEQICKTOPHBIX
IyT, OH OMHMCaJl OJWH W3 TJIaBHBIX MPUHLMUIIOB padOThl HEPBHOM CHUCTEMBI -
npuHuun oduiero myTtH. [Ipu s3tom LleppuHITOH yCTaHOBUI KOJIMYECTBEHHOE
PEBOCXOJICTBO UYBCTBUTEJIBHBIX MPOBOASIINX MyTEH HaJ JBUTaTEIbHBIMH.
PaszBuBas npencrasienue Y. llleppunrtona 06 WHTErpaTUBHOU AESTEIHHO-
CTH HEpPBHOHW cuctembl, B cepeaude 1950-x rr. aBcTpanuiickuii ¢puznosIor
JIx. DKic moapoOHO paccMOTpesl MeMOpaHHbIE MEXaHU3Mbl CUHANITHYECKON
nepesayu.

Hayano u3yudeHust MexaHM3MOB MOJIJIEPKaHUSI TTO3bI B IPOCTPAHCTBE U
€€ M3MEHEHUSl MPU JBWKEHHUAX IMOJOXKEHO TOJUIaHJICKUM (duszuosorom P.
Marnycom. OH co31a1 HOBOE MPEACTABICHUE O IPUPOJE OCHOBHBIX JJOKOMO-
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TOPHBIX aKTOB (CTOSIHHE, XOAb0a), O LEHTPAIbHBIX armaparax, yIpaBlsio-
IAX KOOPJIMHAIMEHN YacTel Teya MO OTHOLIEHUIO APYT K APYry, O POJIH Jia-
OMPUHTOB BHYTPEHHETO yXa B YIPABJICHUU MBIIILAMHU LIEH, TJ1a3 U KOHEYHO-
crei. IM yCTaHOBIIEHO, YTO CTBOJI MO3Ta SIBJISIETCS MECTOM, IA€ COCPENOTO-
YeHbl pe(IeKTOPHBIE MEXaHU3MbI PAaBHOBECHSI, BBIMPSAMIICHHUSI U HOPMAaJIbHO-
'O MOJIOKEHUS TeJa B IPOCTPAHCTBE.

B navane XX Beka B. M. bexTepeBbiM Oblta yCTaHOBJIEHA POJIb TO/I-
KOPKOBBIX CTPYKTYP B (hOPMUPOBAHUM SMOLMOHAIBHBIX U IBUTATEIBHBIX pe-
aKIMI >)KUBOTHBIX M YEJIOBEKA; OTKPBITHI A/Ipa U MPOBOJAIINE IMyTH MO3Ta;
BBISIBJICHBI (DYHKIIMOHAJILHO-aHATOMUYECKAsi OCHOBA PABHOBECHS U OPUEHTHU-
POBKU B IIPOCTpaHCTBE; QYHKIUU TalaMmyca; OnpeeieHbl B KOpe FOJIOBHOTO
MO3ra LUEHTPbI JBHKEHUS U CEKPELIMM BHYTPEHHUX OPIaHOB; JIOKA3aHO, YTO
JIBUTATENIbHBIC MOJS KOPbl OOJBIINX MOJYIIAPUN SIBISIOTCS OCHOBOM HMHJIH-
BHUJIyaJIbHO MPUOOPETEHHBIX JBUKEHUM.

CunpHOE BIMSHUE HA PAa3BUTHE psAAa TYMaHUTApPHBIX HAayK U (UIIOCO-
¢un okazanu pabOThl ABCTPUIMCKOTO MCHUXUATPA, OCHOBATENS MCUXOAHAIN3A
3. @peiina.

UM Obiia chopmynvpoBaHa ujes O MPEBATUPYIONIEM 3HAYEHUU HH-
CTUHKTOB, JJOMHUHHUPYIOIEM 3HAYEHUH O€CCO3HATEIbHBIX MCUXUYECKUX MPO-
1IECCOB.

PazsuBas uaeun H. E. Beeaenckoro, A. A. YxToMckuii copmyaupo-
BaJl BEIYIIUA MPUHIUI paOOThl TOJIOBHOTO MO3Ta - IOMUHAHTY, BBISIBUJ €€
XapaKTepHbIE YEePThl - MOBBIIIEHNE BO30YIMMOCTH B JOMUHAHTHOM LIEHTpE,
CTOMKOCTBh 3TOTO BO30YXKJI€HUSI BO BPEMEHH, BO3ZMOXHOCTh €r0 CyMMalllH,
MHEPTHOCTb BO30YKJIEHUS U TOPMOXKEHHUE IPYTrUX peIeKTOPHBIX MEXaHU3-
MOB, HE YYacTBYIOIIMX B JIOMHHAaHTHON peakuuu. B HacTosiee Bpems 10-
MUHAHTa [IPU3HAHA OJHUM U3 OCHOBHBIX MEXAaHU3MOB JESATEIBHOCTH MO3Ta.

3HauUUTENbHBIE YCIIEXU ObLIM AOCTUTHYTHI B Hayane XX CTOJETUS B
00J1aCTH 3NeKTPOPU3HOTIOTUH, KOTJa TOIaHICKOMY yuyeHoMy B. DHHTXO0BE-
Hy, a 3ateM A. @. CamMOiIOBY yIaJIOCh 3apETHUCTPUPOBATH JICKTPUUYECKHUE
MoTeHIMaNbl cepaua. B mocnenytomiem Onarogapsi IPUMEHEHHUIO AJIEKTPOH-
HBIX yCUJIUTENeH aHruiickuM pusnoiorom J. Dapuanom u /. C. Boponio-
BBIM OBLIM 3aMMCaHBI DJIEKTPUYECKUE TOTEHITUATBI HEPBHBIX CTBOJIOB.

OteuectBenubiM  (usuonorom B. B. IlpaBauu-Hemunckum Obuia
BIIEPBBIE OCYILECTBICHA PETUCTPALUS AIEKTPUUECKUX MPOSIBICHUN EATEb-
HOCTH TOJIOBHOT'O MO3Ta - 3JIeKTpodHIIehantorpadus.

C u3yueHueM mpoiiecca BO30YKIACHHUSI TECHO CBA3aHO Pa3BUTHE yue-
HUSI O XUMUYECKUX MEepeAaTuNKax UMIYJIbca B HEPBHBIX OKOHYAHUSAX - Me-
nuatopax. Hawano uccrnenoBaHuid B 3TOM HalpaBJiICHUH, MOJIOKEHHOE aB-
ctpuiickuM papmaxosiorom O. JIEBH, ObuIO MTporokeHo Y. KeHHOHOM U 1o-
JYy4YuJI0O CBOE JanbHeiiiee pa3Butue B padotax A. B. KubGskosa, X. C.
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Komrostama, E. b. ba6ckoro u ap. A. B. KubsxoB B ombiTax ¢ mepdys3ueit
BO30Y>KJIEHHOTO CUMIIATMYECKOTO TaHTIUSI OOHAPYKUJI TOSBICHHE OHOJIOTH-
YECKHU AKTUBHBIX BELIECTB, CIIOCOOHBIX OCYILECTBIIATH NEpenady BO30yxKIe-
HUA. 3HaY€HUE 3TOrO OIbITA JUJIS BCEH TEOPHH XMMHUYECKOHN IMepeaadud BO3-
OyXIeHUs HEBO3MOXKHO HenooleHuBaTh. B cBoto ouepenp, X. C. Komrosn-
Iy TPUHAICKAT CPaBHUTEIbHO-PU3NOIOTUYECKUE HCCIEeIOBAHUS, MOKa-
3aBIIME, YTO HAa BCEX YPOBHSX OHTOTE€HE3a W (PUIIOreHe3a CUHANTHYECKUE
IIPOLIECCH UMEIOT OOIIYI0 XUMUYECKYI0 OCHOBY M UTO CHHAIITUYECKasl Mepe-
Java SIBJISIETCS PE3YJIbTaTOM B3aUMOJICHCTBUS MEXIy IpolieccaMu oOMeHa
BEILIECTB IIPE- U MOCTCUHANITUYECKUX CTPYKTYP.

Hosyto rnaBy dusuonoruu Onaromaps uccienoanusiM H. . Jlyauna
u b. A. JlaBpoBa, nosibckoro yueHoro K. @yHka cOCTaBUIIO yYEHHE O BUTA-
MUHax. VIHTEHCMBHOE pa3BUTHE MpeTepriena 3HIOKPUHOJIOTHS, HayuHas C
KJIACCUYECKHUX OonbITOB M. M. 3aBaoBCKOr0 ¢ IPEBPAILLICHUEM TOJIA NITUL U
paboT Ipyrux McCcienoBaresaeil, OTKPBIBIIMX POJIb TOPMOHOB IIMTOBHIAHOU
KeJe3bl B AMOPHOreHe3€¢ MIIEKONUTAIOUIUX, BIUSHUE TUIIO()HU3apHBIX TOPMO-
HOB. BbUIM BBISICHEHBI XMMUYECKHAN COCTaB U MEXAHU3M JICMCTBUS pslia rop-
MOHOB, MHOTHE M3 KOTOPBIX BCKOpe ObLIM cuHTe3upoBansl. JI. C. IlTepH co-
3/aja y4eHHE O TemaTo-3HUedanTnyeckoM Oapbepe U TUCTOreMATHUYECKHX
Oappepax - peryysaropax HENOCPEACTBEHHON BHYTPEHHEH Cpelbl OpraHoB U
TKaHel. bl chopMynrpoBaHbl MPEICTABICHUS O €IMHON CHUCTEME HEeHpo-
rymopanbHoi perymsiiuu (I'. H. Kaccus).

B cBs3u ¢ KOCMUYECKMMU TIOJIETaMU BO3HUKJIA U pa3BUIIACh HOBast 00-
JACTh 3HaHMM - KOcMUYecKast Gpusnoiorus. Y ee uctokoB crosuim A. B. Jle-
oequnckuii, B. H. Yepnurosckuii, B. B. Ilapun, O. I'. T'azenko, A. U. I'pu-
TOpPbEB, YCUJIUS U TPYJbl KOTOPBIX COCTaBWJIM (PYHIaMEHT 3TOTO HaIpaBlie-
HUSIL.

QDu3suonozusn cnopma

DuU3MONOTHs CHoOpTa - OTHOCUTEIBbHBIM HOBUYOK B MUpe Hayku. 1o
koHia XIX cronerus riaBHas 1ejib (U3UOJIOTOB 3aKII0YaIach B MOTYYECHUH
nH(popmaluu, UMEIoIIeH KinHudeckoe 3Hauenue. [Ipobiema peakuuu opra-
HU3Ma Ha (pu3nMyeckrue Harpy3kd MpakTHUYECKW He u3ydanack. HecMmoTps Ha
oOIIENMPU3HAHHYIO 3HAYUMOCTD PETYJISIPHON MBIIIIEUHOMN JACSITEIBHOCTH YKE B
cepenune XIX croyieTvs, 7O KOHIIA CTOJIETHUS HA (PU3MOJIOTHIO MBIIICYHOMN
JIeSTeTLHOCTH BHUMAHUE TIOUTH HE o0paIaim.

C cepenunnr XIX Beka CyIecTBOBAJIO MHEHHE O HEOOXOIUMOCTH pe-
TYJSIPHOM (PU3MUYECKON JEATETLHOCTH JJISl TOAIEPKaHUsI ONMTHMAIBHOTO CO-
CTOSIHUS 37I0POBBS, OJHAKO TOJBKO B KOHIE 60-X romoB XX CTOJETHS OHO
cTano obmienpusHaHHbIM. [locnenyronie nccneaoBaHus JoKa3alld 3HaYEHUE
(¢u3MUecKUX HArpy30K Jid MPOTHUBOJEHCTBUSA (DU3MUECKOMY crhagy, oOy-
CJIOBJIEHHOMY MPOLIECCOM CTapEHMUS.
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Oco3nanue nompebHocmu 8 (hu3uyecKol 0esimeabHOCmU CnocobCmaE0-
8A10 NOHUMAHUIO BANCHOCTNU NPEBEHMUBHOU MeOUYUHbL U HEe0OX0OUMOCU
Paspabomxu npocpamm 0k NOOOEPAHCAHUS U YKPeNnieHUs 300P06bsL.

XoTs pusuonoruu PU3NYECKUX HATPY30K HENb3sl CTaBUTH B 3aCIYTy
COBPEMEHHOE JIB)KEHUE 32 COXPaHEHHUE 3JI0POBbSl, TEM HE MEHEe, UMEHHO
OHa o0ecreynia OCHOBHOW KOMIUIEKC 3HAHWW W OOOCHOBAaHHWE BKITFOUCHHS
¢u3MUecKuX HArpy30Kk Kak HEOThEMJIEMOTO0 KOMIIOHEHTa 3J0pOBOro 0Opasa
KU3HU, a TAKKE 3aJI05)KMJIa OCHOBBI HAYKU O 3HAYCHUH (U3HUECKUX HArpy30K
111 OOJIBHBIX U 37JOPOBBIX.

B pa3Butuu usmonoruu cnopra yCIOBHO BBIAEISIOT HECKOJBKO 3Ta-
noB. Ilepesuiii, HauanvHbll, ee nepuood GopmupoBaiics B koHIe XIX B. u B 20-
€ IT. MPOILIOTrO CTOJIETUS W XapaKTEPU30BAJICA TEM, UYTO (DU3UOJIOTUSI B OC-
HOBHOM IIpernojiaBajiach 1Mo mporpaMMamM MEAUIMHCKUX UHCTUTYTOB C HEKO-
TOPBIM aKIIEHTOM Ha paszjeiie "dusnonorus Meilll'. B npukiagHoM I1aHe
OCBEILIAJIUCH JIUIIb OTAEIbHBIE MEAUIIMHCKUE BOMPOCHI, CBA3AHHBIE C BIIUS-
HUEeM (PU3MYECKUX YNPAKHEHWI Ha opranusM. Takoe cojep)kaHue IUCIIU-
IJTMHBI OTPa)kajlo B TO BpeMs OOBEKTHUBHOE COCTOSIHUE HAy4YHBIX 3HAHUM B
o0siacTi (PU3MOJIOTUM MBIIIEYHOUN NESITENHbHOCTH KaK B HAIlel CTpaHe, TaK U
3a pyoexoMm.

[lepBas pabota no uzuosioruu ynpaxkHenut - "@uszuonozusn gusuye-
ck020 ynpadcuenus”, Obuia Hanucana B 1889 romy @epranoom Jla I'pan-
orcem. [IppuHuMas Bo BHUMaHue HEOOJbIIIOE KOJUYECTBO UCCIIEIOBaHUN B 00-
JacTU (PU3NYECKUX HArPYy30K B TO BpeMsi, ObUIO BEChbMa MHTEPECHO MO3HAKO-
MHUTBCS C TEM, KaK aBTOP OCBEIAET TaKUe TeMbl, Kak "Mbiueunas paboma”,
"Vemanocmo", "lpusvikanue k pabome”, "@yuxyus moszea npu Hacpysxe'.
DOTa paHHSS TOMNBITKA OOBSCHUTH pPEaklMU OpraHu3dMa Ha (Quznueckue
Harpy3ku OblJIa BO MHOTOM OTpaHWY€Ha BECbMa MPOTUBOPEUHUBBIMHU TEOPETH-
YECKUMU aCMEeKTaMU U HE3HAYUTEJbHBIM KOJIUYECTBOM (PaKTHYECKOrO0 MaTe-
puarna.

HecMoTpst Ha TosiBICHUE B TO BpeMsI HEKOTOPBIX OCHOBHBIX TOHSTHMA
OnoxuMun (QU3NYECKUX Harpy3ok, Jla I'paHxk, TeM HE MeHee, OTMEeYal, YTo
MHOTHE JIETaJIu ATOW MpOoOIeMBbI BCE €Ille HaXOASATCS B CTaJUN CTAHOBJIECHUS U
uzydenusi. Harmpumep, on nucai, uto: "...MOHATHE "IHEPreTUUECKUN MEeTabO0-
Tu3M" CTajio BeChbMa CJIOKHBIM B MOCJIEAHEE BPEMS; Mbl MOXKEM CKa3aTh, YTO
OHO B OMNPEJICICHHON CTENEHU 3aIyTaHO U, JOBOJBHO TPYJIHO B JIBYX CJIOBax
JaTh €My YETKYIO M SICHYIO XapaktepucTtuky. OHO MpeacTaBisieT co0oil pas-
nen GU3N0JIOTHHU, KOTOPHIN B HACTOSIIEE BPEMS IIEPECMaTPUBACTCS, TIOATOMY
B JJaHHBI MOMEHT MBI HE MOXKeM C(HOpMYIUPOBATH CBOM BHIBOJIBI".

[lepBbIM OMyOJMKOBaHHBIM YYEOHUKOM MO (PU3MONOTUU (PU3NYECKUX
Harpy3ok Onuia padota @. Jla I'panxka "®uznonorus Gpusndeckoi Harpy3Ku "

(1889 1.)
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B konme XIX Beka mosiBUIIOCH MHOKECTBO TEOPHH, 00BACHAIOWUX UC-
MOYHUK dHepauu, obecneuusarowell mvlueunoe cokpaujenue. Kak u3BecTHo,
BO BpeMsl (pM3WYECKON HArpy3KH MBIIIIBI TPOU3BOASIT MHOTO TEIUIa, O3TO-
MY, COIJIACHO HEKOTOPBIM TEOPHSIM, 3TO TEIUIO MCIOJIb3YEeTCs] KOCBEHHO WJIU
HEIOCPEICTBEHHO, YTOOBI 3aCTaBUTh COKPAILATHCS MBIILIEYHBIE BOJOKHA.

Hecmotps Ha TO, uTo B ['apBapackom ynuepcurere (CLLIA) B mabopa-
TOpUM YTOMJICHUS paboTaau Takue crenuanucTsl, kKak Jammum CeplkeHT,
Jlx. X. Mak - Kapau u apyrue yuéHble, U3ydaBiiue BIUSHHUE (HU3NUSCKOU
TPEHUPOBKHU HA CUITY U BBIHOCJIIMBOCTb, HHUIIMATUBA UCTIOIb30BAHUS JAHHBIX
B Hayke O (PM3MYECKOM BOCIUTAHUU MPUHAIUICKUT Kapnosuuy, pycCKOMY
AMUTPAHTY, TAKKE pabOTaBIIEMY B 3TOH J1a0OpATOPHH.

KapnoBuu npoBoauil cOOCTBEHHbIE UCCIIEOBAaHUS U TpernoaaBan (hu-
suonoruto B Cropunrduiackom koimemke (Maccauycerc) ¢ 1927 roma no
cBoel KOHYUHBI B 1968 rony. XoTsi OH BHEC 3HAUUTEILHBIN BKJIAJ B 00J1aCTh
(u3rUecKoro BOCIUTaHus U (PU3HOJIOTUN (PU3NYECKUX HArPYy30K, TEM HE Me-
Hee, ero OOJIbIIE BCEro MOMHST KaK BbIIAIOIIETOCs MPEogaBaTess.

Jpyroi mpeacTaBUTENb 3TOTO KOJUIEHXKA, TpeHep no riaBanuo T.K.
Kaperon, co3nan naboparopuio (U3HOIOTUM (PU3HUECKUX HArpy3oK IMpu
Yuusepcurere mrata Mmmnoiic B 1941 rogy. Kapeton mpopoipkan 3aHu-
MaThCsl UCCIIEOBATEIbCKOMN AESITENbHOCTBIO, OblI YUUTEIEM MHOTHX M3 CO-
BPEMEHHBIX BEAYIIMX YUYEHBIX B 00JaCTH (PU3NYECKON MOATOTOBKHU U (PU3MO-
noruv (pU3NYECKUX HArpy30K, 10 CBOETro yxoja Ha neHcuto B 1971 rony.

AHanu3 QyHKIMOHAIBHBIX NTOKa3aTeled opranu3mMa CliopTCMEHOB 01
BIMSIHUEM Pa3JIMYHbIX (U3UYECKUX YNPaKHEHUH MO3BOJWI Ipodeccopy
A.H. KpecToBHUKOBY W3/1aTh MEPBBI B MUPE CHEIUAIbHBIA y4eOHUK (HU-
3MOJIOTUU IS UHCTUTYTOB (pu3ndeckoil KynbTypsl (1938) u nmepByro MOHO-
rpadguio no ¢usznosorun cropra (1939). M3ganue Ha3BaHHBIX KHUT AAJIO
BO3MOXHOCTb BBIJIEJIUTh U OKOHYATEIbHO CHOPMHUPOBATH B (DU3UOJIOTHH Ye-
JIOBEKA HOBBIM yueOHBIN M HaY4YHBIN pa3jien mpeaMeTa - (usuoniocuro cnop-
ma. C 3TOro BpEMEHU HAUMHAETCS 8MOpOLl, Nepexooublil, Nepuood pa3eumus
@usuonocuu cnopma (1930 -1950-¢ 1T.) Kak yueOHOW M HAYYHOW JUCIIUTLIH-
Hbl. B 3TO BpeMsi u3gaH y4eOHUK 1o (hU3MOJIOTHU 4YesioBeKa mpodeccopa
M.E. Mapmiaka (1946), a Takke nonosiHeH u niepeusnan yueonuk A.H. Kpe-
ctoBHUKOBA (1954), a B 1959 r. B UDK mnosiBuiics 6ojiee COBpEeMEHHBIN IS
TOTO BpPEMEHH y4eOHUK (PH3MO0JIOruH, MOATOTOBICHHBIN mpodeccopom E.K.
KykoBbIM.

Yonrep ®@neruep u @penepuk ['oynenn XONnKUHC yCTaHOBWIIA mec-
HYI0 83AUMOCE53b MEHCOY MbIUEYHbIM COKPAWeHUuem U 00pazosanuem iax-
mama. CTajno siCHO, YTO PHEPTHUs JJIsl BHITOJIHEHUS! MBIIIIEYHOT'O COKpAIECHUS
oOpa3yeTcsi BCJIEACTBUE pacraja MBIIIEYHOIO TJIMKOreHa ¢ 00pa3oBaHUEM
MOJIOYHOM KHMCJIOTBI, XOTS IETAJIM 3TOW PEAKIUU OCTABAIUCHh HEBBISICHEHHbI-
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MHU. [TOCKONBKY J11 MBIIIIEYHOTO COKPAIICHUSI TPEOYEeTCsl 1OCTATOYHO MHOTO
SHEPIruM, MBIIIEYHAs! TKaHb MOCITYKIIA UACATbHON MOJEIBIO I PACKPBITHS
TaiiH kJIeToyHoro meradonusma. B 1921 r. Apuubanen Xwumn nomyuns Ho-
0eNeBCKYIO MMPEMHUIO 3a UCCIICAOBAHNS SHEPTETHIECKOTO0 MEeTaboIM3Ma.

B ToT mepuon BpeMeHM OMOXHMMHS HAXOJIWIach B KOJBIOETH CBOETO
pa3BUTHUSI, OJTHAKO OHA OBICTPO 3aBOEBBIBAJIA TPU3HAHUE OJIaroiaps yCHIHSIM
TaKUX Y4eHbIX - jJaypeaToB HoOeneBckoil mpemuu, - kak Anpoept CeHp-
Heépnu, Otrro Metieprod, Asryct Kpor u Xanc Kpebc, akTHBHO U3y4yaBIIUX
npo06sieMy BhIpaOOTKH SHEPTUH KUBBIMU KIIETKaAMHU.

BoabmIMHCTBO CBOMX UCCIENOBaHUNM XU MPOBET HA U30JIMPOBAHHBIX
MBIIIIIAX JSATYIIKA, OJJHAKO OH OBbLI OJHUM U3 MEPBBIX, KMO nposen uzuoio-
euyecKue Uccied08anus Ha deiosexke. ITU UCCIECIOBAHUS CTAM BO3MOXKHBI
Osaronapsi Texuudeckor nmomomu /xona Xonnena, pa3pad0TaBIIEr0 METOL
1 npuOop ISl U3MEPEHUS MOTPEOIECHUs KUCIOpOoaa BO BpeMsl (PU3NYECKOn
Harpy3KH.

DTUMU U JPYTUMH YYEHBIMU ObLIa 3aJI0’K€HAa OCHOBA COBPEMEHHOIO
MMOHMMAaHMS Tpolecca 00pa3oBaHUs YHEPTUM, OKA3aBIIEroCs B LIEHTPE MpU-
CTaJIbHOTO M3Y4YE€HUs B CEPEIMHE HAILEro CTOJIETHSA, KOTOpas B HACTOSIIEE
BpeMs UCCIEeNyeTcs B JIa0OpaTopusiX (PU3MOJIOTMUECKUX HArPY30K C UCIOJIb-
30BaHHEM KOMIBIOTEPHBIX CUCTEM JUIsl U3MEPEHUS TOTPEOJICHHSI KUCIIOpOa.

[Iporpammel pusmdeckoit moaroroBku, pazpadoranusie T.K. Kapero-
HOM CO CBOMMH CTyAeHTamH, a Takxe kuura Kennera Kymepa "AspobOuka",
omyOnukoBaHHas B 1968 rony, ¢pusznosoruuecku 000CHOBAIM 1ieecoo0pas-
HOCTh HMCTOJB30BaHMs (PU3MUECKUX HArpy30K JJIg 00ECHedYeHHs 30pPOBOTO
o0Opasza >KH3HH.

Spkue cTpaHUIbl B UCTOPUU (PU3UOJIOTUM CIIOPTA CBSA3AHBI ¢ paboTamMu
H.A.bepuureiina. Ero naen nociyuiu OCHOBOM ISl CO3JaHusi OuoJioruye-
CKOM KMOEPHETUKH U TEOPUU YNPABJICHUS CI0XHBIMHU JBUXKEHUSIMH, B 4aCT-
HOCTH, COBEPIICHCTBOBAHHE TEXHUYECKOTO MacTepcTBa cropTcMeHoB. Ero
Tpyn «O moctpoeHuun aBuxkeHui» B 1948 romy Obln ymoctoeH I'ocynap-
CTBEHHOU IPEMUMU.

B nocneBoeHHbIe TONBI OOJBIIOE PA3BUTHUE MOIYUYUSIMA HAYYHBIE MPO-
0JieMbl CIIOPTUBHOW TPEHUPOBKHU (OOIIME METOIUYECKUE OCHOBBI CIIOPTHB-
HOW TPEHUPOBKH, (PU3MOJOTUU M KIMHUKUA TPEHHUPOBAHHOCTH, OMOJIMHAMU-
YECKHUE MCCJIEAOBAaHUA M0 BUJIAM CHOpPTa). 3HAUUTEIbHBIN BKJIAJl B Pa3BUTHE
JAHHBIX HaNpaBJEHUW Hay4yHbIX uccienoBanuii BHecau M.A. Kpsuko, I'.B.
Bacunbes, H.I'. O3omun, /1. lonckoii, P.E. MoTbLisHCKAS.

Tpemuit nepuoo pazeumus guszuonocuu cnopma (1960 -1990-¢ rr.) xa-
paKTepU3yeTcss CO3/IaHUEM CHCTEMAaTH3MPOBAHHOTO YYEOHOTO M HAyYHOTO
pa3/iesioB AUCITUILIMHBI, COOTBETCTBYIOIIMX HOBBIM 3a/1a4aM MOATOTOBKHU BbI-
COKOKBaJU(DUITMPOBAHHBIX, TPAMOTHBIX CIEIUAIUCTOB 10 (U3UIECKON KYIIb-
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Type u CopTy. B 3TOT mepuo BhIIUIK B CBET yueOHOe mocobue "duzuomno-
rust ciopta” B.C. @apghens (1960) u yuebnuk "CrnoprusHas ¢usnoiorus”
nox penakuuend A.M. Koya (1986). S1.M. Koil u3ydan MexaHU3MblI SHEPTO-
oOecredueHns] U JTUMUTUPYIOIINE MPOJAOKUTEIHLHOCTD BBIMIOJHEHUS BBIHOC-
JMBOCTHOM pabOTHI.

C. I'ypdriakeneM BBINIONHEHBI yHOaMenmaibhbie UCCIe008aHUs 8 00-
acmu OUOMEXAHUKU U MEXAHUIMOB DecyIAYUU OBUNCEHUsT U NO3bl 4el08eKd,
Gusuonocuu ckenemmuvix moiuiy. OH BBIIBUHYJ OCHOBOIIOJAraloIIue Mpe-
CTaBJICHUSI O MEXaHU3MaX YIpPaBJICHUS IIUPOKUM KIJIACCOM JIBUKEHUU Y ye-
JIOBEKA.

bonemoe Baumanue B. C. I'ypdinkens yaensn npobaeme yuacmust
8bICUUUX YPOBHEl HEPBHOU CUCMEMbl 8 YNPAGIeHUU OBUNCEHUIMU — BOIPO-
caM, CBSI3aHHBIM CO CXE€MOW TeJla, IPOCTPAHCTBEHHOW OPUEHTALMEN, BHYT-
PEHHUM MPEACTaBICHUEM ITPOCTPAHCTBA U COOCTBEHHOTO TeNla B MO3ry. M3y-
yeHue pe(IEeKTOPHBIX MEXAHM3MOB PETYJSALMH JBUXKEHUS U MO03bl, ade-
PEHTHOrO W LIEHTPAJIbHOTO KOHTPOJIS ABUTATEIbHON aKTUBHOCTU MO3BOJIUIIO
€My BHECTH CYIIECTBEHHBIM BKJIAJ B PEIICHHE psAlla 3a/7a4 CIIOPTUBHOMN (u-
3HOJIOTUN U METULIUHBI.

B uccnepoBanusix (pU3MOIOTHH TPEHUPOBKU OJHUM M3 JCHCTBUTENb-
HBIX "OTIIOB" HampaBJieHUS SIBIACTCS IIBEA hu3uoni02Usi NepuooudecKol
mpenuposku Ilep Actpann. Ceroausa noktop Actpana B Bo3zpacte 80 JeT siB-
JAETCS BUJIHBIM JEATEIEM MEXAYHApOIHOM CIOPTHUBHOM MeauuuHbl. Ero
HamOoJee u3BecTHas padota "YueOHUK PU3NOIOTHU padOThI", HATMCAHHBIM
coBmecTHO ¢ Kaape Pogans u3 Hopeeruu. Celiuac yxxe 5-¢ uzgaHue octaercs
HACTOJIBHOW KHUTOM ISl CTYJIEHTOB, U3Yy4alOIUX (PU3HOJIOTHI0 TPEHUPOBKH.
B 60-x rogax oH moCTaBuiI HECKOIBKO MPOCTHIX IKCIIEPUMEHTOB, KOTOPHIE 10
CUX MOpP MMEIOT BAXKHOE MPAKTUUECKOE 3HAYCHHE ISl TOHUMaHUs (PU3n0JI0-
TMYECKOr0 BO3JEHCTBUSA MPOIOJKUTEIbHON/MHTEPBATBHONW TPEHUPOBKHU

["oBopst 00 0HOM M3 HanboJIee aKTyalIbHBIX MPOOJIEM CIOPTUBHON Me-
JUIUHBI -  TECTUPOBAHMM (DYHKIIMOHAJIBHOTO COCTOSIHUS CHOPTCMEHOB-
HEJIb3sl HE OTMETUTh 3HAYMTEIbHBIA BKJIAJ B JIaHHOE HaIpaBJICHUE
B.JI.Kapnimana. 9TomMy BOIpoCy NOCBSIIEHBI JBe ero MoHorpaduu: "Hccie-
noBaHue (Qpusnueckoit padorocrmocodHocTn cnioprecMeHoB" (1974 1.) u "Te-
cTupoBaHue B crioptuBHOM Mmemunmue" (1988 r.), - craBmive HACTOIBLHBIMHU
KHUTaMU MHOTHX CIIELIMATUCTOB. B (yHKIIMOHAIBHON IUAarHOCTUKE IIMPOKO
npumensiercs tect PWCy7. Hapsiny ¢ Beno3proHoMeTpu4eckiuM BapUaHTOM
storo tecta Ha kKadenpe B.JI.Kapnmana Ovimu pazpaboTansl MOaudUKAIIIN
JUIA pa3MYHBIX BUAOB CIOPTA: JIETKOATIETHYECKUN Oer, JIbDKHbIE TOHKH,
TsOKENas arjeTuka, (QUrypHoe karanue Ha koHbkax u Ap. B.JI.Kapnman
NPEASIOKUIT BApUAHT 3TOTO TeCTa AJI MacCOBOM (PU3MUYECKON KYJIbTYpPBI, UC-
MOJIB3YIOIIMM B KAYECTBE HAIPY30UHOU MPOLIEAYPbl JO3UPOBAHHYIO XO1b0Y.
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B.JI.KapnimaH yaensn mocTossHHOE BHUMAaHUE METOJIUYECKOMY COBEp-
IIEHCTBOBAHUIO CIIOPTUBHOW MEIUIIMHBL. B MpakTUKy KapauoJIOTHYECKUX
MCCJIEI0OBAHMM MOJ €ro PyKOBOJICTBOM OBbLT BHEIPEH METOJ U3MEPEHUS] MHU-
HyTHOTO 00BbeMa KpoBH (1974 1.), oOCHOBaHHBIN Ha KamHOTPpa(pUH BO3BPATHO-
ro JbIXaHUsl. ITOT METO]I TO3BOJIAII MOJYYUTh YHUKAJIbHBIC JAHHBIE O JUHA-
MUKE KPOBOTOKA Yy CIIOPTCMEHOB NP Pa3IMYHBIX HArpy3Kax BILUIOTH JI0 Mpe-
JEeNbHBIX MoIIHOCTEeH (MoHorpadus "JluHamuka KpoBOOOpallleHUs Yy
crioprcmenoB", 1982 r.). Ilox pykoBoacteom B.JI.Kaprnmana Obliu npoBejie-
Hbl TEJEPEHTTEHOJIOTMYECKUE HCCIIeIOBaHUs W3MEHEHUM o0miero odbema
cepJilla y CIOPTCMEHOB. BbUIM BCKPBITHI BaXKHBIE KAPIUOJIOTMUECKHE MeXa-
HU3MBI, JUMUTHpYIOIIHE (U3UYECKYI0 PabOTOCIIOCOOHOCTh (MOHOTrpadus
"Cepane u paboTocnocoOHOCTh criopTcMena’, 1976). bonee neranbHOEe M3Y-
YEHUE CTPYKTYPHO-(YHKIIMOHATBHBIX XapaKTEPUCTHUK CHOPTUBHOTO cepilla
U OCOOEHHOCTEH THUIEePTPOPHUUECKUX IMPOIECCOB MHOKap/a JEBOTO KEIly-
JI0YKa TIPOBOJUIOCH B MOCIIEHEE NECATUIIETHE C MOMOIIBIO AXOKapIuorpa-
¢bumn.

®u3noNorus Hayajla TEKYLIEro CTOJIETUS XapaKTEPU3YeTCs] HE TOJIBKO
OTPE/ICICHHBIMU JIOCTUXKEHUSIMU B O0JIACTU PACKPBITUSI MEXAHU3MOB Jiesi-
TEJIBbHOCTH OpPraHOB, CHUCTEM, OpraHu3Ma B 1ejoM. OCOOEHHOCTBhIO COBpE-
MEHHOU (U3HOJOTUU SABJISETCS YIUIYOJICHHE aHAIMTUYECKOrO IMOJX0Ja CO
CMEIICHUEM HaIIpaBJICHUSI UCCIEOBAaHUN B CTOPOHY MEMOpAHHBIX, KIETOY-
HBIX IPOIIECCOB, OMUCaHUSI OMO(PU3NYECKUX ACIEKTOB MEXaHHU3Ma BO30YK-
JE€HUSI 1 TOPMOKEHHsI. 3HAHUE KOJWYECTBEHHBIX B3aMMOOTHOILIEHUN MEXKIY
Pa3IMYHBIMU MPOLECCAMH, 3aKOHOMEPHOCTEN X BOSHUKHOBEHUS MO3BOJISIET
NOJOWTH K MaTeMaTHYeCKOMY MOJIEIMPOBAHUIO 3THX mpoleccoB. Hapsny ¢
MOTPYKEHHUEM B MUKPOMHP U MAaTEMaTHYECKOE MOAEIMPOBAHUE MPOAOIIKA-
€TCSl TaKXe MCCIIEJOBAaHUE JIESITEIIbHOCTU LIEJION0 OpraHu3Ma CO BCEMH €ro
OTIpPaBJICHUSMH.

I'masa 1. ®U3NOJIOI'UA KIIETOYHbBIX MEMBPAH

1. CmpoeHnue KnemouHou Memopanbi.
2. Tpancnopm sewecms uepes memopamy.
3. Obwas xapaxmepucmuxa 8030y0UMbIX MKAHEU.

1.1. Cmpoenue knemounoit memopanl
Bce knetku oxpyoicenvl membparoti, AMEIOIIEH 00Ire YepThl CTPOe-
Husg. OHa BBHIMIONHSAET Cleayromuye (YHKIMHA: COXPAaHEHHE IOCTOSTHCTBA
BHYTPEHHEHW Cpefbl, COXpPAaHEHHE KIETOYHOW CTPYKTYpPbI, M30MpATEIHHBIM
TPAHCTIIOPT BemIeCTB, crienuduueckue GyHKIuuM ( BOCIPUATHE CUTHANA W3
BHEIIIHEH CpeJibl, TeHepalusl MOoTeHIMana JeHCTBUS U T.1.).
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MemMOpaHa npencTaBiseT co00i 08otiHol ol hochorunudos, 8 Ko-
MOPbLL BKIIOYEHbL Opy2ue epynnvl IUNUO08 U OEIKOBbLe MOLEK)Ibl.

B 1925 r. boprepen u I'peHnens npoBelu alleTOHOBYIO 3KCTPAKLHUIO
TeHel »puTpounTtoB. [locie momenieHrs Ha MOBEPXHOCTh BOJIBI AKCTPAKT 00-
pasoBal IJICHKY, MIIOMIAb KOTOPOH OKa3arach MPUMEPHO B JBa pa3a OOJIbIIe
CyMMapHOH IUTONIAIA SKCTPAaruPOBAHHBIX MEMOpaH dPUTPOITUTOB. B pe3yib-
TaTe ITOTO IKCIEPUMEHTa ObLI ClleJIaH BBIBOJ, O TOM, YTO MeMOpaHa 00pa3o-
BaHa JBOWHBIM CJIOe€M JHUNUAOB. B nanmpHeliem ObUIO MOKa3aHO, YTO 3TO
dbochomunuab.

JIunu bl KJIE€TOYHOM MEMOpPaHbI.

1. ®dochonmunuasl. CocTaBisaioT okoyio 80% OT Macchl JIUMIHJIOB
MeMOpanbl. [IpeacTaBnensl B ocHOBHOM (ocdormunepunamu. B cocraB mo-
JIEKYJIbl BXOAST JBE IEMOYKU >KUPHBIX KHUCJIOT ( 00pa3yloT HEMOJISIPHYIO
4acTh MOJIEKYJIBI - TUAPOPOOHBIN “XBOCT”), 0OCTaTOK (POCPOPHON KUCIOTHI U
rimnepuH ( 00pa3yeT MOJISPHYIO YacTh - THAPOPUIBHYIO TOJIOBKY), pHcC. 1.

a >} MonapHsle (rMopoduneHbIe) rpynis!

S
Henonsiphsie (ruapodobHbie) rpynne

AMPuUPUnbHLIA NUnNua,

BoaHan dasza

BoaHas dasza BoaHnas ¢asa

i

Q’Hononqpmq
«XKunpHas» (HenonapHas) ¢asa i

dasza

BoaHas ¢asza

«KnpHas»
(HenonapHasa)
dasa

Henonsapxas ¢asa

oo

Nt p
T tiilig, 2

/ ~ J—
BonHas ¢asa p -::O ng,;:g 4 ‘)

a4

% Munuadsin - &0 BoaHble NpOMEXYTKH Nunuarsie Gucnon
— Bucnoi

Puc. 1. Cmpyxmypa monexynvl gpocgporunuda u e3aumooetimcsue 1unudo8 ¢ 60001
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B 3aBucumocTtu ot pH cpenpl rogoBka umeer 3apsa ( yamie oTpula-
TEJIbHBIN) U SBISETCS MOJSPHON YACThIO MOJIEKYJbl. OHAa B3aMMOJIEHCTBYET
CO CTPYKTYPHUPOBAHHOM BOJIOM, TTOITOMY SIBJISICTCS TUAPODUILHONH. XBOCTHI
dbochommnuIoB HE UMEIOT 3apsiia, ¢ BOJOW HE B3aUMOJCHCTBYIOT - SIBIISTFOTCS
rupodooHbIME. [Tpy momemennn B BoHy0 (azy dhochomunuasl 00pa3yroT:

° MOHOCJIOM;

° OHCIIOI;

o MUIICIUTH.

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

OO0pa3yrOT MUAIHHOBYIO 000JIOYKY HEPBHBIX KJIETOK ( COUHTOMMDIIN-
HbI), YYaCTBYIOT B OOpa30BaHHUH IIMKOKaIMKCa ( TJIMKOJUIUIBI), oOecnedn-
BaIOT OTPHUIIATENBHBIN 3apsl HEKOTOPBIX KIETOK ( TaHTIHO3HIBI ).

3. Creposbl (HenoasipHbIe MOJIEKYJIb). BrirouaroTes kak aiicoepru
B ¢dochoNUNUIHbIN coi. YBETUYMBAIOT KECTKOCTh MEMOpaHbI (XOJecTe-
pour).

MembOpana nuHamuyHa. B 3aBUCcHMOCTH OT TemmepaTypbl OHa OoJee
WIA MEHee TeKyda, U, COOTBETCTBEHHO, Oojiee WM MeHee cTaOuiabHa. Jlis
CTPYKTYp MeMOpaHbl BO3MOKHO JBMKEHHE 3a CUET JIaTepaJIbHOM U mornepey-
HOl nudPy3un. Ckopocts nonepeyHon qupPy3uu MeHbIIIE.

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

OYHKIIMOHAIBHBIE TPYIIIHI OEIKOB:

- Oenku KaHaubl ( 00eceunBaroT ONOCPEAOBAHHBIA TPAHCTIOPT HOHOB),

- Oenku penentopsl ( 00ECMeUrnBalOT BOCIPUITHE XUMUYECKUX CUTHA-
JIOB U3 BHEKJIETOYHOU Cpejibl),

- Oenku Hacochl ( 00eCIeYynBalOT AKTUBHBIN TPAHCIIOPT BEIIECTB),

- Oenku GpepMeHTHI ( YCKOPSIIOT BHYTPUMEMOpPaHHbIE OMOXUMUYECKHE
peakuuu ),

- CTPYKTypHBbIE€ OeNKkH ( B3aMMOJIEUCTBYIOT C BHYTPHUKJIETOUYHBIMU OeJi-
KaMU [IUTOCKEJIeTa, MOAJIEPKUBAIOT (POPMY KIIETKH ).

CTpyKTypHbI€ TPYMIIbI OEIKOB:

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

- UHTErpajbHbie ( HOrpyX,eHbl B GOCPOIUMUIHBIN CION, B3auMOACH-
CTBYIOT C )KHPHBIMH KHUCJIOTAMH OCHOBBI MEMOpaHbI, SKCTPArupyroTCs MHOTO
XyXKe).

benku kierouHoil MeMOpaHbl CHHTE3UPYIOTCS BHYTpU KieTku. [Ipo-
JIOJDKUTEIBHOCTD KU3HU COCTABIIAET OT 2 10 5 cyTOK. BakHbIM MexaHH3MOM
UX pa3pylLIeHUsl ABIISETCS OKHCIEHUE TUNUA0B. B MemOpaHe OHM MOTYT Iie-
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peMeniaThes 3a c4eT nporeccoB nuddys3uu. EctecTBeHHO, 4TO MPU S3TOM Me-
HSAIOTCS CBOMCTBa MEMOpAHBI.

Yrnesonw!, npu-
KPENNeHHbIe
YrnesoAbl, NPUKPenNeH- kK Benkam
Hble K MUnuaam 4

Mepudepuuecknic benoxk 7/ nvn.-”‘*g

TpaHcmemMbpaHHbiia Henok

NMunng
Puc. 2. Cmpoenue memopvinvl u memopanuvie 6enku

1.2. Tpanucnopm eewecme uepesz memopany

TpancopT BemecTB HEOOXOAUM ISl TIOAJIEPKAHUST KJIETOYHOTO TO-
Meocrtaza (puc. 3). Ilpsamoti mpancnopm npennojaraetr auddys3uto dgepes
MeMOpaHy TuIpopoOHBIX MOJIEKYJT U THAPODUIBHBIX Yepe3 pa3phiBhI B (hoc-
domunuaHom cioe. OnuceiBaeTcsi ypaBHeHnem duka:

dM/dt = - DS (dC/ dX)
rae D - koo durment nuddysuu Kpora ( 3aBUCHT OT TemrepaTypbl, CBOMCTB
MePEHOCHMOr0 BEIlleCTBa, CBOMCTB MeMOpaHbI ), S - cymMmapHas IUIONaab
MemOpanbl, dM/ dt - ckopocTs Tpancnopta, dC/ dX - rpaareHT KOHIIEHTpa-
MY HA €AVHUITY JUTMHBI B HAIIPaBJICHUU TPAHCIIOPTA.

Hanpasnenue TpaHcnopra onpenensiercs epaouenmom (OCMOTHYE-
CKHMM, KOHIICHTPAIIMOHHBIM U 7p.). BO3MOXeH TpaHCHOPT KaKk BHYTPh KJIET-
KW, TaK ¥ HapyXKy.
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Onocpedosannwili mpancnopm MPEANoiaracT IePeHOC TUAPOOUITEHBIX
MOJIEKYJT ¥ MOHOB ue€pe3 BCTPOCHHBbIE B MEMOpaHy CTPYKTYphl. JIBukeHue
rUApOPUIBHBIX BEHIECTB IyTEM OCMOCa, 3JeKTpoocMmoca, auddysun u
(GuUIbTpaIK OCYIIECTBIETCA Yepe3 3ar0THEHHbBIE BOJOH MOPbl MEMOpPAaHBHI.

Obnecuennasn ouggysua noguunsercs 3akoHam auddysun. EE cko-
pocTh omuchkiBaeTcsi ypaBHeHueM @uka. HampaBneHue TpaHcmopTa HMOHOB
4yepe3 3TH KaHaJbl 3aBUT OT TPAJIMEHTA, T.€. KaHaJl IPOHUIIAEM JIBYCTOPOHHE.

Honnvle xananvl IPEACTABIAIOT cOO0N MHTErpaibHble Oenku. VX ce-
JEKTUBHOCTh ( M30MpaATENbHOCTh) OOECIEUYMBAETCS: TeOMETpHell KaHala,
CBOWMCTBaMH yCThs KaHaja ( - WK + 3apsy), HATHIHUEM CEJICKTHBHOTO (UITh-

TpaHcnopT
BeLLecTB

OnocpeaoBaHHbIn

Tpa.
Mpsimon
Ocmoc
dunbTpauus | |
OnekTpoocmoc
N
Tincbchyansi

)
- MaccuBHbI (06neryeHHas
AKTUBHbIN
Anddy3us)
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

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

3aKpbIBas KaHaJI.

o ) 7

Puc. 4. [lomenyuanozasucumviii Kanau
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Xemouyscmeumenvuwiii (pereNTOPYIPABIIICMbI) KaHal HWMEET CCH-
COp, U3MEHSIONINI CBOE MOJIOXKEHHUE MPU B3aUMOJCHCTBUH (PU3NOIOTUIECKU
AKTUBHOTO BEIIECTBA ( arOHUCTA) C pEeLIENTOPOM ceHcopa (puc. 5).

ArOHHCT E'

penenTop

CEHCOop

Puc. 5. XeMo4yBTCBUTEIBHBIN KaHAI

[To ceneKTMBHOCTH HMOHHBIC KaHaJbl OBIBAIOT KaJWEBbIC, HATPUEBHIC,
KaJIbI[MEBbIC U KaHAJIBI JIJIs1 XJI0pa.

Tpancnopm ¢ yuacmuem nepeHocuuxa NPEANOTAraeT CyleCTBOBAHUE
B MeMOpaHe Oeika MEepeHOCUYMKa, KOTOPBIN CBS3BIBACTCA C MEPEHOCHMBIM
BEIIECTBOM, 0€3 3aTpatThl SHEPTUU TUPPYHAUPYET K MPOTUBOIOIOKHON CTO-
pOHE MEMOPAaHBI, 3aT€M CBS3b Pa3pbIBACTCS W MEPEHOCHUMOE BEIIECTBO OCBO-
6oxxaercs. st ATOro BuAa TPaHCIOPTAa XapaKTEPHO CYIIECTBOBAHUE KOH-

CTaHTBhI HAChIICHHs ( MaKCHMMaJIbHO BO3MOXKHOM CKOPOCTH TEpeHoca), pPHC.
6.

2
2

dt dt

/ dc dc

dX dX
A b
Puc. 6. Kunetuxka npoctoii (A) u obneryernoit (b) nuddyzun

Axmuensiti mpancnopm TPEANONaracT SHEPro3aBUCUMBIA TEPEHOC
MOHOB 1 MOJIeKyJl. OH MOXeT ObITh 0€3 U3MEHEHHUS CTPYKTYPhl MeMOpaHsbI (
y4acTHe HACOCOB) M C U3MEHEHUEM CTPYKTYPhl MeMOpaHbl ( DHAOIUTO3, IK-
301uT03). Ero knHeTnka mMeeT MHOTO OOIIETO ¢ MACCUBHBIM TPAaHCIIOPTOM C
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y49acTHEM TIEPEHOCUNKA, OJJTHAKO TPAHCIIOPT OJOKUpyeTcs npu aeduiure 00-
pazoBanusa AT® (puc.7).

0e3ATD

dC

dX

Puc. 7. Kunetrka akTHBHOTO TpaHCIIOpTa

[lepBUYHO aKTUBHBIN TpaHCIOTP oOecnieunBaeTcs IHeprueil ATO.

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

1.3.06wmaa xapakmepucmuxa 6030y0umvlx mramei

Bce kneTku >kMBOro opraHuszma o0safjatoT pazopasxcumocmsio ( CHO-
COOHOCTBIO HU3MEHSTh CBOIO (DYHKIIMOHAIBHYIO AaKTUBHOCTH B OTBET Ha
BHEIITHEE pa3paK€HUe ). ITU OTBETHI HA3BIBAIOTCS OUOJIOTHYECKUMU Peak-
MMM, 2 BHEIITHEE WJIM BHYTPEHHEE BO3/ICHCTBHE - CTUMYJIOM.

YHHKaJIbHBIM CBOWCTBOM TPEX BUIOB TKAHEH - HEPBHOM, MBIIIEYHOU
U CEKPETOPHOW SIBISIETCS CHEIHATU3UPOBaHHAS (Popma pa3IpakuMOCTH -
CIIOCOOHOCTh M3MEHATH B OTBET Ha JICHCTBUE CTUMYJIa MEMOpaHHBIA MTOTEH-
nuajg. OTO CBOMCTBO TKAaHEH OBLIO HA3BAHO 8030YOUMOCHIbIO, TIPOLIECC U3-
MEHEHUSI MEMOpPAHHOT0 MOTEHIUAA - 8030)JcOeHueM, a TKaHU - 8030V0u-
moimu. TIpy 3TOM CTHUMYIT OTYYHIT HA3BAHUE pPA30paANCUMENS.

[To cBoelt mpupoae paszapakuTenaun ObIBAIOT: uszuueckue ( TeMIepa-
TYpHBIE, CBETOBBIE, 3BYKOBBIC U T.N), GU3HKO-XxuMuueckue ( m3menenue pH,
OCMOTHYECKOIO JIaBJICHUS), Xumuieckue ( XAMUYECKUE COCIMHEHUS U Belle-
CTBa, CIOCOOHBIC BBI3BIBATH BO30YKICHUE).

[To ¢u3HomornyecKoi 3HAYUMOCTH OHHM OBIBAIOT adexgammubimu ( Kak
MPaBUJIO JICUCTBYIOT HAa OMOJIOTMYECKYIO CUCTEMY B €CTECTBEHHBIX YCJIOBH-
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AX, K HUM TKaHb CHeNU(PUUECKH MPUCTOCOOIEHa, AN HUX HHU3KUW MOpPOT
BO30YXKICHUS) U HeadekgamHuvimy ( BCE OCTAIbHBIC pa3IpaKUTEIH).
Cuna

2 peoba3ibi
t peobas:

" XpOHAaKLHA 5 BpeMS
nonesHoe BpeMs

- —

Puc.8. 3aBucUMOCTh MEXy CHIION pa3IpakuTeNsi U BPEMEHEM €ro IeUTCBUS

Mexny cuiioil Jr000ro pazapaskuTenisi U BpeMEHEM, HEOO0XOAMMbBIM
IUIs TOTO, YTOOBI OH BbI3BaJl BO30YXKIEHHUE, CYIIECTBYET KOJUYECTBEHHAs
CBsI3b, KOTOpasl ONuchiBaeTcs KpuBoit ['opBera-Beiica-Jlanuka (puc. 8).

Uem Oomblie cuiia pa3apakuTelis, TEM MEHbIIee BpeMsl HEOOXOIUMO
JUTSL TOTO, YTOOBI OH BbI3BAJI BO30YkaeHue. Micxoas u3 3Tol CBsA3H, BO30YyIH-
MOCTbh MOHO OLIEHMBATh HE TOJIBKO MO CUJIE PA3ApaKUTENs, HO U 1O BpeMe-
HU €ro AeicTBUA ( XpoHaxcus), YTo yao0Hee B TPAKTUIECKOM IPUMEHEHUU.

Bo30yaumble TkaHu 00JafaroT CIEIyIOLIMMUA CBOWCTBAMM: BO30YH-
MOCTBIO, MPOBOJIUMOCTBIO, JIAOMJIBHOCTBIO, HEKOTOPBIE — COKPATUMOCTBIO U
CEKPETOPHON aKTUBHOCTBIO.

Bo3z6byoumocms - cnocoOHOCTh BO30YIMMBIX TKaHEW OTBEYaTh BO3-
OyXJIeHrueM Ha paszpakeHrne. Bo30yAuMOCTh KOJMYECTBEHHO XapaKTEepHU3Yy-
€TCsl IOPOrOM BO30YKICHUSI, KOTOPBIM KOJMYECTBEHHO MOXHO OXapaKTepH-
30BaTh BEJIMYMHOMN MOPOTOBOM CHIIBI PA3APAKUTEIIS], UM MUHUMAJIbHOU CU-
JI0H, ClIOCOOHOM BBI3BATh BO30YKJICHHE.

1Iposooumocms - CHOCOOHOCTH MPOBOIUTH BO30YkeHue. O1eHnBaeT-
Csl IO CKOPOCTH paclpoCTpaHeHus BO30yxkaeHus ( M/ ¢, CM/C U T.1.).

Jlabunonocms - GyHKIMOHANIbHASA TOJBUKHOCTh TKaHU. XapaKTepu3y-
€TCS KOJMYECTBOM IOTEHUMAJIOB ACUCTBUS WM BO30YXKIEHUH, KOTOpHIE
KJIETKa MOKET BOCHPOU3BOAMTH B €AMHUIY BpeMeHu. Hampumep naOuiib-
HOCTb HepBa - 1000 I11/c, mprmst - 500 I1J1/ ¢, cunanca 50 I1J1/c.
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I'naga 2. TOTEHIMAJ HOKOSI U MOTEHLMAJ JE-
CTBUS

1. Membpanno-uonnas meopusi NPOUCXOHCOEHUS NOMEHYUALA NOKOA.
2. MembpanHno-uorHas meopus NPOUCX0AHCOEHUSL NOMEHYUANA OeUCTNBUSL.
3. JlokanvHolii omeem.

2.1. Membpanno-uonnaa meopus NPOUCX0HCOCHUA NOMEHUUAIA NOKOA

Bce kieTku KMBOTrO OpraHusma nosapuzoeéanvi. Mexny BHYTPEHHEU
CpPEAOU KJIETKH M BHEIIHEW CPEeOM CYIIECTBYET Pa3HOCTh IOTEHIIMAIOB, KO-
TOpasi HOCUT Ha3BaHWE MeMOpaHHo20 nomeHyuana. B ciiydae Bo30yIuMBbIX
TKAHEW OH Ha3bIBACTCA nomenyuanom nokos. Ero BeIM4MHA B pa3HbIX TKa-
HSIX HEOAMHAKOBA.

CymiecTBOoBaHUE KUBOTHOIO 3JIeKTpuyecTBa OTKpbul JI.I'anbBaHu B
1791 r. I'unotesa, 00OBACHSIONIAs TPOUCXOXKICHUE MEMOPAHHOTO MOTEHIMA-
na Obuta BeABUHYTA Yarosiem B 1896 1, moiyduia gajibHEHIIIEE pa3BUTHE B
tpynax bepumreiina ( 1902 r) u npeBpaTuiach B TEOPUIO TMOCIE SKCIEPH-
MEHTaJIbHOM MPOBEPKH TpyNIoi sxcrepumenTaTopoB ( XoxkuH, Kati, Xa-
ke 1949-1952 rr). CornacHo 3TOW TEOpHUH, MOTEHIIMAT MOKOS BO3HUKAET
BCJIC/ICTBUE HEPABHOMEPHOTO pacHpeeieHUs: HOHOB BHYTPH KJIETKHU IO OT-
HOIIIECHUIO K BHEIIHEH Cpejie, a TAKKe CEJIEKTUBHBIX CBOMCTB MEMOpAHBI.

HepaBHomepHOCTh pacrnpeiesieHuss HOHOB BHYTPH KJIETKU MO OTHOIIIE-
HUIO K BHEIIIHEH cpeje MPOSBISAETCS B TOM, YTO KAaTHOHOB Kajus BHYTPHU
kietku Oosbiie B 40-50 pa3, HaTpust MeHblle B 8-12 pa3, aHHOHOB XJopa
MenbIe B 30-40 pa3. Pa3HOCTh KOHILIEHTpAIMii HOHOB CO3/1aeTCsl paboTOM
MOHHBIX HACOCOB, AKTHUBHOCTb KOTOPBIX YBEJIMYMBACTCA MPU HAPYLICHUU
BHYTPHUKIIETOYHON KOHILIEHTPALIMU UOHOB.

CenekTUBHOCTh MEMOpaHbl OOYCIIOBIIMBAET €€ BaKHEMIIIEe CBOMCTBO -
noYnpoHuyaemocms. B COCTOSIHUM TOKOSI TPOHMIIAEMOCTh ISl KaJlus,
HATpUs U XJI0pa HEOJUHAKOBBI:

P xamus : P narpus : P xnopa=1:0,04:0, 45

B cBs3u ¢ Hawnnydiield mpoOHUIIAEMOCTHI0O MEMOPAHBI U BBIPAKEHHBIM
KOHIICHTPAIMOHHBIM IPaJUEHTOM, KATUOHBI KaJIUS BBIXOIST Yepe3 KaJUeBbIC
KaHabl U3 KJIEeTKU. [Ipu 3TOM KJIETKa TepsET MOJOKHUTEIBHO 3apsXKCHHBIC
MOHBI ¥ TPUOOPETAET OTPULIATENbHBIN 3apsia. CuilaMu 3JIEKTPOCTATUYECKOTO
B3aUMOJICHCTBUSl KAaTHOHBI KaJIUsl YJEPKUBAIOTCS HA HAPYKHOU CTOpOHE
MeMOpaH#bI, SBJISISICH MaTEpUAIbHBIM HOCUTEIIEM €€ TOJI0KUTEIIBHOTO 3apsijia.
Hocurensamu oTpunaTeabHOro 3apsjia BHyTPEHHEW CTOPOHBI MEMOpaHBbI sIB-
JISIFOTCSL KPYITHBIE OPTaHUYE€CKUE AaHUOHBI.
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3HEH’TpD}(MMH'-|ECHI-"II7I
rpagueHT
@ D @
(_]‘__) @ ,rpa,quem

_koHueHTpa-

OopraHM4ecKue aHM

Puc. 9. MoHHbBIEC TPaIUCHTHI B KJIETKE

[To mepe BbIXOJ1a KAl KJIETKa Bce OoJiblie nojisipuszyercs. [lpu stom
Bce OOJBbIIE HApacTaeT cuiia, O0YCIOBJICHHAs JIEKTPUUECKUM T'PAIUCHTOM,
MPETSATCTBYIONIAS BBIXOAY MOJOKUTEIBLHO 3apsHKEHHBIX MOHOB Kaimus. B co-
CTOSIHUH TIOKOSI BBIXO/ISIINHA TOK Kaus ( IO KOHIICHTPAITMOHHOMY TPaIuCHTY
) ¥ BXOASAUIUN TOK ( MO AJIEKTPOXUMUUYECKOMY TPAIUEHTY ) YpaBHOBEIIMBA-
I0TCSI U MEMOpaHHbBIA MOTEHLHAT CTAHOBUTCS CTa0MIBbHBIM OT -60 10 -80 MB.
B 3aBucumMocTu OT €ro BeJIMUMHBI MEMOpaHa MOXKET OBITh no/isApu308ana (Be-
JMYMHA MEMOPAHHOTO TOTEHIIMANIa PaBHA MOTEHIIMATY MOKOs), 0enoaapu3o-
eana (MeMOpaHHBIN TOTEHIIMAT MEHBIIE MOTECHIIUAJA TIOKOs), cUNEePnoIsApU-
3068ana (MEMOpPaHHBIN MOTEHIMAI OOJIBIIEC MOTEHIMAA MMOKOs). Bo3MoXHbBIC
U3MEHEHHUs] MEMOpPaHHOTO MOTEeHIMaaa OyIyT BO3HUKATh WJIM TIPHU Hapylie-
HUU TPAJIMEHTOB, WM TIPU U3MEHEHUSIX IPOHUIIAEMOCTH MeMOpaHsbI ( Hanbo-
Jiee pacipoCcTpaHeHHas! CUTyarus ). J{7s KaTHOHOB KaJlusg MOYKHO pacCunuTaTh

o ¢hopmyisie HepHcTa paBHOBECHBIN KaJIMEBBIN MTOTEHITAAIL:

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

HKATHA EHELI.

rae E s - PABHOBECHBIN KAIMEBBIA MOTEHIHAN, R - yHHBepcalibHas ra3oBas
nocrostHHasA, T - TeMIiepatypa cpesibl, N- BAJICHTHOCTh HOHA ( JIIs Kayms - 1),
F - uucno ®apanesi, C - KOHLIEHTpalMM KaJlUusg C BHEIIHEW M BHYTPEHHEU
CTOPOHBI MEMOpPaHHBI.

CBoii BKJIaJ B NOTEHIIMAJ MOKOSI BHOCAT JAPYTHU€ MOTEHIMAIO0pa3yto-
M€ UOHBI ( HATPHUH, XJIOpP, KAkl ). JIJIsi KaXXI0ro U3 HUX MOXKHO paccyu-
TaTh PaBHOBECHbIN noTeHumai no gopmyne Hepucra. CymmapHas BeiuunuHa
MEMOpPaHHOTO MOTEHLHANa MPUOIUKAETCS K CYMME PAaBHOBECHBIX MPOTEH-
[[MAJIOB OCHOBHBIX OTEHLNATI00Pa3yIOIUX HOHOB.
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E vewsp: = E cams TE warpus T E xnopa = -90MB +46MB - 29MB= -73 MB

B cBs3u ¢ Tem, 4TO CBOWCTBA MEMOpaHbI MEHSIIOTCSI BO BPEMEHH, IS
paccyeTa UCTUHHON BEIMYWHBI MEMOPaHHOTO MOTEHITMANIa BBOIUTCS (yHK-
s nporuyaemocmu. B atom ciydae E MemOpaHbl pacCUMTHIBAIOT 1O ypaB-
Henuto ['onpbamana- XomxkkuHa - Karna:

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 yewep. - MOTEHIMAT MeMOpaHbl, R - yHHBepcanbHas ra3oBas IIOCTOSH-
Hasa, T - Temneparypa cpeasl, F - uncno ®@apazest, C - KOHIEHTpaUU HOHOB
C BHEIIHEH M BHYTPEHHEW CTOPOHBI MeMOpaHbl, P - MpoOHUIIaeMOCTh MEM-
OpaHbI JJIs HUX.

B npouecce nonsipuzaiiuu MeMOpaHbl KJIETKa TEPSIET KATUOHBI Kalus U
MOJIy4YaeT MOHBI HATPUS U XJI0pa, OJJHAKO HAPYIICHUS] MOHHOTO IPajueHTa HEe
npoucxoaut. ObecrnedeHne NOCTOSHCTBA MOCIEIHETO CBA3AHO C ACSTENbHO-
CTBI0O MEXAHU3MOB AKMUBHO20 MPAHCNOPMA UOHO8 ( UuoHHBIX Hacocos). lle-
pPEHOC Kaiusi BHYTPb KJIETKHM W HATpUs HAPYKy 0OecrneunBaeTcs KOTpaHC-
MOPTOM 3TUX HMOHOB. (OCHOBHOM TIIEPEHOC OCYIIECTBISETCA  KAIUL-
Hampuegvim Hacocom (ATd-azou). ITOT MEXAHU3M SIBIISIETCSl DJEKTPOrEH-
HBIM, MIOCKOJIbKY Ha 2 KaTHOHA KaJlMs, IEPEHOCUMOr0 BHYTPb KJIETKH, HApYy-
Ky MEPEHOCHUTCS 3 KaTHOHa HAaTpus. TeM caMbIM MPOUCXOAUT YBEIUYCHHE
PA3HOCTHU MOTEHIMAIOB KJIETOYHOU MeMOpaHsbI (110 25% OT 00111e# BeTMUYUHbI
MOTEHITHAaJIa TTOKos ), puc. 10.

0

N

AT®
Puc. 10. Cxema pa6otsi Na* — K" — AT®asmr

3 Na+

Takum 006pa3om, MOTEHITMA TTOKOSI CO3/IaeTCs:
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1. HapaBeHOBECHBIM paclpeieeHUEeM KallHsl, HaTpHs, XJI0pa U Kallb-
WS BHYTPH KJIETKH 0 OTHOLIEHUIO K BHEIITHEN CPEE.

2. Pa3HOl mpOHUIIAeMOCTHI0 MEMOPAaHBI JIJIsl 3TUX UOHOB.

3. OCHOBHBIM NOTEHIMATOOPA3YIOUIUM HOHOM SIBIISIETCSl KATHOH Ka-
TS B CBA3U C CYLIECTBOBAHMEM BBIPAKEHHOT'O I'PAJUMEHTA U MAKCHUMaJIbHON
JUTSL HETO MPOHUIIAEMOCTBI0 MEMOpPaHBI.

4. TlocTOSHCTBO MOTEHLIMAJa MOKOSI CBSI3aHO C IMOCTOSIHCTBOM HMOH-
HBIX TPaJINEHTOB, KOTOPBIE MOAIEP)KUBAOTCS padOTON HOHHBIX HACOCOB.

5. DIEKTPOreHHOCTh KaJlMH-HaTPUEBOTO HAcoca BHOCUT JIONOJHU-
TEJIbHBIN BKJIa/ B CO3JaHHEe MEMOPAHHOTO IOTEHIMAIA.

2.2. MemOpanHO-uUOHHAA MeEOPUA NPOUCXOHCOCHUS NOMEHYUANA Oeli-
cmeus

llomenyuan oOeticmeus WA UMIYJIbCHOE BO30YXKJIECHHE BO3HUKACT B
OTBET Ha MOPOTOBBIE WJIM CBEPXIOPOroBbIe paszapaxkurtenu. lIpeacraBuser
c000ii ObICTpBhIE U3MEHEHUS MEMOPAHHOTO MOTEHIMAIa, KOTOPbIE BO3HUKAIOT
B MECTE€ HAHECEHHUS Pa3JpaKeHHs M PaCIpPOCTPaHSAIOTCS HA BCIO MeMOpaHy
KJIETKU. AMIUIUTYa IOTEHIIMAIa IEUCTBUSI HEPBHOTO BOJOKHA COCTABIISIET
100-120 mB, a mpoaomxuTeabHocTs 0,3-0,5 Mmc.

B ocHoBe B0O30YX/IE€HHS JCKUT U3MEHEHHE MPOHUIIAEMOCTH MeMOpa-
HBI JJIA KajJusi U HAaTpus, CBS3aHHOE C aKTHUBAI[UEH MOTEHI[MAT3aBUCUMBIX
HATPUEBBIX U KAJIMEBBIX KaHAJIOB.

Maremartnyeckasi MOJIeJb, OMMCHIBAIOMIAs padOTy HATPUEBOIO KaHaa,
npernosiaraeT CylnecTBOBaHUE B €r0 COCTaBe JABYX PETYJISITOPHBIX CyOBeau-
HUIL - JIETKOH - M - 4acTHIBI ( akmueayuonHol) N THKEIoU - N - gacTuisr (
unakmueayuonrou). Jlerkas yactuiia ObIcTpee MepemMeniaeTcs mpu U3MeHe-
HUU DJICKTPUYECKOTO TOJIS, TsKeask - MeayieHHee. [ HaTpueBoro kaHasia
HaunOosee TUNMYHBI 3 cocTosinug (puc. 11).

1y I3

3aKpbITbIN OTKPbITbIN OTKPbITbIN
aKTUBUPOBaHHbIW AaKTUBUPOBaHHbIA WHAKTUBUPOBaHHLINA

Puc. 11. Cxema perynsiiuy NpOHUIIAEMOCTH HATPUEBOTO KaHaja
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JIBMKE€HUE NOHOB HATpHs Yepe3 KaHal BO3MOYKHO TOJBKO IPHU €ro OT-
KpPBITOM, aKTUBUPOBAHHOM COCTOSIHUU. B mponecce BOSHUKHOBEHUS U Pa3BHU-
THAsI TIOTEHIMANAa IEWCTBUSA KAKIBIM HATPUEBBIM KaHAJI ITOCIENO0BATEIBHO
MIPOXOJMUT 3TH COCTOSIHUA. B mepuos nokosi, koraa MeMOpaHHbI NOTEHLIAAI
paBeH noteHuuany nokos ( E,) moTeHnunan3aBucuMble KaHaIbl 3aKPBITHI, HO
aKTUBUPOBAHBI. B mepuosl MeIeHHON AenoJispu3alii 4acTh U3 HUX Iepe-
XOJIUT B OTKPBITOE€ AKTUBHPOBAHHOE COCTOSIHUE, 3aT€M KaHajbl MHAKTUBH-
PYIOTCS U, B KOHEYHOM HUTOT'€, BO3BPAIIAKOTCSA B UCXOAHOE cocTosiHue. [lomy-
JALMSA TOTCHIMAI3aBUCUMBIX KaHAJIOB HEOJHOpOAHA. Tak, Hapumep, Bblje-
JSI0T OBICTpBIE U MEJUIEHHBIE KaHanbl. OIHYU paHbIIIE NEPEXOASAT B OTKPBITOE
aKTUBUPOBAHHOE COCTOSIHUE, pyrue nosmke. COOTBETCTBEHHO U MHAKTUBHU-
pYyrOTCH.

Marematnyeckas MOJIeJb, ONKCHIBAIONIAs pabOTy KajluEeBOIO KaHana,
MPEANOIAraeT B CTPYKType OJHY CyObEIWHUIlYy, aHAJOTUYHYIO JIETKOW €/11-
HULIE HaTpueBOro kaHaja. COOTBETCTBEHHO KaHAJ MOXET OBbITh OTKPBIT
(TpaHCTIOPT KaJIMsl BO3MOKEH ) M 3aKPBIT ( TPAHCIOPT KaJlHsi HEBO3MOXKEH ),
puc. 12.

KaHan 3aKpbit KaHan OTKPbIT

Puc. 12. Cxema perynsiiuu MpoOHUIIAEMOCTH KAJIHEBOTO KaHala

HcxoaapiM MOMEHTOM BO3HUKHOBEHHUS BO30YXKICHUS SIBISCTCS U3Me-
HeHUe NPOHUYAeMOoCmu K1emoyHol MemMopamnsl IpA TEHCTBUMN Pa3IpasKUTEs.
[Tpupona 3TUX U3MEHEHUHN pa3IuyHa. DTO MOXKET ObITh YBEIMUEHUE TEKyUe-
CTH MeMOpaHbl, JOKAJIbHOE H3MEHEHHE HOHHOTO TPAHCIOpTa BCIEICTBUE
U3MEHEHUS OCMOTHYECKOI'O JaBJICHHS, BbI3BAHHOE BHEIIHUMHU (aKTOpaMu
aCCUBHOE M3MEHEHHE MEeMOpaHHOro MnoTeHuuana ( AecTBHE MOCTOSIHHOIO
AIIEKTPUYECKOr0 TOKa ). B pesynbrare 3THX W3MEHEHMH, KOTOPbIE C TOUYKU
3pEHUsI COCTOSIHUS KJIETOYHOW MeMOpaHBbl SIBJISIOTCS NACCUBHBIMU, HO BbI3bI-
BAIOT CABUTU MOTEHIMANIa MEMOpaHbI, MPOUCXOIUT OTKPBITHE MOTEHIHAI3a-
BHUCHUMBIX KaHAJIOB M YBEITUYMBACTCS MPOHUIIAEMOCTh MEMOPAHBI JJIsl HATPHUs
1 Kanus ( B HEKOTOPBIX TKaHIX M JIJIS1 KaJbIUs ). DTH U3MEHEHHUS MPOHMIIAC-
MOCTH MEMOPAHBI SABIISIOTCS AKMUBHBIMU.

IIpu onucanuu 0000IIEHHON (HOPMBI IOMEHYUANA OelCmBUsL 8blOeIsl-
rom creodyroujue ¢asvi: MeJUIeHHOU aenossipuzauuu (1), OsicTpoil genosspu-
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3aruu (2), penoasipuzaiuu (3), cleI0BOro OTpUIIATEILHOTO OTeHIMana (4),
CJIEA0BOTO MOJIOKUTEIBLHOTO MoTeHnuana (5), puc. 13.

B mnepuon memsieHHOW pAenoJisipu3allid B pe3ysibTaTe AaKTHUBAIUU
HAaTPUEBBIX U KAJIMEBBIX KaHAJIOB YBEJIMYMBACTCS BXOJAIIUNA TOK HATPUS U
BBIXOJIAIINM TOK Kanus. /[0 JOCTMKEHUST YPOBHS KPUTHUYECKOW JIETOJISIPU3a-
uuu ( E¢ ) onn cousmepumsl. [locie TOCTUKEHUSI KPUTHYECKOTO YPOBHS TOK
HATpUs 3HAYUTEIHHO MpeodIasaeT Hall TOKOM Kajlus U MpOIecC ACHOJspHU-
3alK CTAaHOBUTCS HeoOpaTUMbIM. Hatpuii 1aBUHOOOpA3HO BXOAMT B KIIETKY,
oOecrieunBasi OBICTPYIO Jenosisipu3aiuio Mmemopansl. [Ipu sTom 3apsn meM-
OpaHbl YMEHBIIIAETCA BIUIOTh IO CMEHBI 3HAKa Ha MPOTUBOIOJIOKHBIN (08ep-
wym). Ha nuke noteHuuana qedcTBUS HAUMHACTCS WHAKTUBAIUS HATPUEBBIX
KaHaJIOB, TOK HATpHs YMEHbINAeTCs Ha (POHE 3HAYUTEIHHOTO BBIXOSIIETO
Toka kanus. MeMOpaHna penossipuzyercs. ClieoBbli OTPULIATEIIbHBIA TTOTEH-
1Uajl 0OBSICHAETCS] OCTATOYHO MOBBIIMICHHBIM TOKOM HATPHUs, a MOJOKUTEIIb-
HBIN - KaJIus.

B mpounecce pasButHs noTeHUMana ACHUCTBHS aKTHUBUPYETCS KaJWUi-
HaTPUEBBIM HACOC, MPEMSITCTBYS HAPYIICHUIO HOHHOTO TPAJIUEHTA.
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Bpewn, Mo
Puc. 13. Tlorennnan nelTcBUst HEPBHOTO BOJIOKHA
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Taxum oOpa3oM MOTEHIIUAT IEHCTBUS:

1. Bo3HMKaeT B OTBET Ha MMOPOTOBBIE U CBEPXITOPOrOBBIE PA3APAKUTE-
.

2. O0ycnoBJeH yBETUICHUEM MMPOHUIIAEMOCTH MEMOpaHBI JIsl HATPUS
u kanusa. [Ipu sTom mepsas ¢aza ( menoyspuzalus) ONpenenseTcsa HaTpue-
BBIM TOKOM, BTOpas (penosispu3anys) - KaJueBbIM.

3. Bernen 3a ocHOoBHBIMEU (DazaMu MOTEHIMAIa ACHCTBUS BO3HUKAIOT
cieaoBble MOTeHUUANbI. CleI0BbIM OTPULIATENBHBIN CBS3aH C MOBBIIICHHOW
IPOBOJUMOCTBIO MEMOpPaHbI JIsl HATPUS, TTOJIOKUTEIbHBIN JJIS KaJIHsl.

4. TloteHnman IEUCTBUSA PACHPOCTPAHSIETCA W MOAYUHSETCSA MPABUILY
«Bce nim Hu4eroy.

5. Tlpu Bo30YX eHUM aKTUBUPYETCS Kaaui-HATPUEBBIM HACOC.

2.3. JIokanovHuotit omeem

Bo3Hukaer B OTBET Ha pa3ApakKUTENH, COCTABILSIOIIME HE MeHee 60-
80% ot nmopora. OO0yCJIOBJIEH YBEIMYECHUEM MPOHUIIAEMOCTH MEMOpaHbI JIJIst
HaTpus U Kanus. Pa3BuBaromasics Aenosisipu3al HATPUEBOM NPHUPOABI HE
JOCTUraeT YPOBHS KPUTHYECKOUN NENOJIAPU3ALMU U OCTAHABIMBAECTCS YBEIIN-
YEHUEM BBIXOJISIIIETO TOKA Kanus (puc. 14).

e |

o | 7 )

OTiIM4ms JIOKAJILHOTO OTBETA OT IIOTECHIIHAJIA ICUCTBUS:
Bo3HukaeT Ha MOAMOPOTrOBbIE PA3APAKUTEIH.
He pacnpocrpansercs.
He nomuunsercs npasuiy “Bcee nim HAU4ero™.
Cnoco0OeH K CyMMaIluH.
5. Bo030ynuMocTh B Iepuo/I JOKATHHOTO OTBETA MOBKIIICHA.
B ToMm ciyuae, eciau JOKaJdbHBIA OTBET JIOCTUTHET YPOBHSI KpUTHYE-
CKOM AETNONSPU3aLNN, OH IEPEPACTAET B MOTCHIMAI JCUCTBHUS.

Puc. 14. JlokanbpHBII OTBET

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

Daszosvie uzmeHeHus: 6030YOUMOCIU NPU 8030YHCOEHUU.
eticmeue nocmosnno2o moxka Ha 6030yOumble MKAHU.
Aenenue akkomooayuu.

Ilapabuos.

IIposedenue 6030ycOeHUss NO HEPEBHBIM BOJIOKHAM.

agkrownE

3.1. Da3zoevie uzmenenusn 6030youmocmu npu nomeHyuaie Oelcmeusn
B nporuiecce pazBuTHs moTeHUaNa JSUCTBUSI IPOUCXOIUT U3MEHEHUE
BO30YJIUMOCTH BO3OYJUMBIX TKaHEH. DTH U3MEHEHUsI HOCAT (Pa30BbIN Xapak-
Tep, CBSI3aHbl C U3MEHEHUSMHU 3apsiia MEMOpaHbl U U3MEHEHUSIMU €€ MPOBO-
JUMOCTH JiJ1s1 UOHOB (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 memnenHoi aenossipuzauuu (1) HaUMHAIOT OTKPBIBATHCS
HATpHUEBBIE KaHAJbI U BO30YIUMOCTh BO3PACTAET, UTO NPUBOJIUT K CHUKEHHUIO
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nopora Bo30yxzaeHus. ( I[Topor Bo30ykaeHUsT XapaKTepU3yeTCsl BEIUYHMHOU
nenonsipusanuu ot E, 1o Ey ). [l OTKpBITHS TOMOTHUTEILHOTO KOJIMYECTBA
HATPUEBBIX KAaHAJIOB HEOOXO/IMMa MEHBIIAs CHJIa BHEIIHETO pa3IpaskUTeIs.
Orta (haza noBwIeHHON BO30yauMocTH ( I).

B nepuoa ObicTpoil aenossipuzanuu (2) BCce HATPUEBbIE KaHAIbl OT-
KPBITHI U aKTUBUPOBAHBI, BXOIALIMN TOK HATpus MakcumaieH. Jlioboe
BHEIIIHEE pa3[pakeHHE HE CO3/aeT JOIMOJHHUTEIIbHON Jenoispu3aiuu. JTa
¢daza HocuT Ha3BaHue has3wl abconromuoll peppakmeprocmu ( HEBO30yTUMO-
ctu ) (1I).

B nepuon penonsipuzanuu (3 ) yacTh HATPUEBBIX KAHAJIOB MHAKTHUBHU-
poBaHa MeJyIeHHON h yacTuiei, HO 4acTh MOCe MHAKTUBAIMHU y)Ke TIepeliia
B 3aKpBITOE€ AKTUBHPOBAHHOE COCTOSIHME. T.€. BHEIIHEE BO3ZICHCTBUE CIIO-
COOHO MEpPEBECTH UX B OTKPBHITOE AKTUBUPOBAHHOE COCTOSIHUE, & 3HAUUT BbI-
3BaTh JOIOJHHUTEIBbHYIO Jenoisgpu3anutio MeMOpansl. Cuila BHEIIHEro pas-
JOPAKEHUS JTOJKHA OBITh 3HAUMTENIBHO OOJIbIIE MOPOroBOil. DTa (paza HOCUT
Ha3BaHUE OTHOCUTENbHOU pedpakrepHocth ( I11).

B nepuoa cneaoBoii AeNoJIApU3aALMKU WK CJIEI0BOTO OTPULATEIBHOTO
noTeHuana (4 ) B CBA3M C OCTATOYHO YBEJIMUYEHHOW HATPUEBOW MMPOBOIUMO-
CThI0O MEMOpaHbl YMEHBIIAETCS MOPOr BO30YKIEHHUSA, a BO30YJIUMOCTh BO3-
pactaer. OTa (a3za HOCUT Ha3zBaHUE (a3bl CyNEPHOPMAIBbHON BO30YAMMOCTH
win ¢aszel dx3anetanuu ( [V ). B oty dasy Bo3OyxneHre MoxKeT ObITh BbI-
3BaHO JICHCTBHEM MOAIOPOrOBOIO CTUMYJIA.

B nepuoa cnenoBoii runepnoisipuszaliy Wi CJIEA0BOTr0O MOJI0KHUTENb-
HOro noteHuuana ( 5), 00yciaoBIEHHONW MOBBILIEHHBIM TOKOM Kajus, MOpOT
BO30Y)KJICHUSI YBEJIMYMBAETCS, a BO30OYIMMOCTh yMEHbIIaeTcs. Jta (aza
cyOoHopManibHOM Bo30yaumocT ( V). Bo30yxaeHue MoOxeT ObITh BBI3BAHO
TOJIBKO CBEPXITOPOTOBBIMU Pa3IPaKUTEISIMHU.

3.2. /leticmeue nocmoanHoz0 moka Ha 6030youmbvle MKAHU

B oTnmuue oT mepeMeHHOro TokKa, JJis KOTOPOTrOo XapakKTEepHO JIUIIIh
pazapaxkaroniee JIelCTBUE, MOCTOSHHBIA TOK BBI3BIBAET JIBA OCHOBHBIX 3(h-
dekTa - paznpaxkaronuil U MOJSIPU3YIOIINM, KOTOPbIN OyAeT SBIATHCS Mpe/I-
METOM JTaJIbHEUIIIEr0 PAaCCMOTPEHUS.

3ak0H (PU3HOTOTUYECKOTO dJIEKTpoTOHA. [Ipu AeCTBUU MOCTOSTHHOTO
TOKa Ha BO30OYyAMMYIO TKaHb BO30YJIMMOCTh B 00JIaCTH KaTo/a CIiepBa MOBBI-
maetcst ( Kkamanekmpomor ), 3aTeM TOHmKaeTcs ( 0OpaTHBIM KaTINEKTPO-
ToH). B o0mactu aHoma BO3OYIMMOCTH criepBa MOHUKAETCS ( anaieKmpo-
MOH), 3aTe€M TMOBbIIIAeTCs ( 0OPATHBIN AaHATEKTPOTOH ).
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J1J1st BEISICHEHUST TIPUPOJIBI ATUX U3MEHEHU HEOOXOAMMO PacCMOTPETh
M3MEHEHUS MEMOPAHHOTO MOTEHIIMAa M YPOBHS KPUTHUICCKOM JETOsIpr3a-
MY B 00JIACTAX MPUMEHEHUS aHO/Ia U KaTo/Ia.

Ilepsuuno nonspusyrowuti 3¢hgpexm MOCTOSHHOTO TOKA CBSI3aH C Tac-
CUBHOH JenoJisspu3anueii MeMOpanbl B 00J1acTi KaToaa ( MPOMCXOAUT OTTAJI-
KHBAaHWE aHWOHOB, OOYCIIOBIMBAIOIINX OTPHIIATCIBHBIN 3apsl BHYTpEHHEH
CTOPOHBI MeMOpaHbl ) W Treneprojspusanueil B obgactu aHoja ( oOpaTHoe
IMPUTSATUBAHUE aHUOHOB ), pUc. 16.

o OO oo T e O

Puc. 16. Ionspusyromuii 53 PKT MOCTOSHHOTO TOKA

B pesynbrare mosspusyromero JeHCTBUS MOCTOSSHHOTO TOKa B 00Jia-
CTH KaToJa IMPOUCXOAMUT IMacCCUBHAs JACTOJSPHU3allMs, MOPOTr BO3OYKICHUS
CHUKAETCs, a BO30yIMMOCTh BO3pacTaeT. DTH MU3MEHEHHUS MACCUBHBIC, TaK
KaK HE CBSI3aHbI C U3BMEHEHHEM 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 U3MEHEHUE YPOBHS KPUTHUYECKOM AETO-
JSpU3alny, 0OyCIOBJIEHHOE NHAKTUBALMEW YacTH HATPUEBBIX KaHAIOB. [lpu
ATOM BO3pACTAET BBIXOASAIIMM TOK Kanus. B pe3ynbprare yBennueHus nopora
BO30Y>KICHHS BO3OYAMMOCTh YMEHBIIACTCS. DTH U3MEHEHHUS aKTUBHBIC, TaK
KAaK OTPAKalOT U3MEHEHHS] HATPUEBOM M KAJIMEBOW MPOBOAMMOCTH MeEMOpa-
Hbel. HarpueBas nHakTuBanus B 00JaCTH KaTo/a NpHU JUIMTEIHOM JIEHCTBUU
IIOCTOSIHHOTO TOKa MOXET JOCTUIaTh CTOJb 3HAYUTEIBHOW BEJIIMYUHBI, YTO
pa3BUBACTCA Kamomuueckas oenpeccusl - IOJHOE NCUE3HOBEHHE BO30YIUMO-
CTH.

[Tonspusyromiee AeicTBHE MOCTOSHHOTO TOKAa B 00JIACTH aHOJIA BBI3BI-
BaeT NACCUBHYIO rumepnoispusanuio. [lopor Bo30yxaeHUS NOBBILIAETCH,
BO30YAMMOCTb CHUKAETCSA. DTU U3MEHEHUs] BO30yIMMOCTH naccuBHbIe. [Ipu
JUTUTEJIbHOM JE€HCTBUU MOCTOSTHHOIO TOKAa B 00JIACTH aHOJA yBEIMYHUBAETCS
ITOTEHIHAI3aBUCUMOCTh HATPUEBBIX KAHAJIOB U CHUXKAETCS KAJIMEBas IIPOBO-
JUMOCTh MeMOpaHbl. B pe3ynbrare ypoBeHb KPUTHUECKOW IEMOISIpU3alIU
npuoimxkaercs K Eg 1 BO30yIMMOCTh BO3pacTaeT. DT U3MEHEHUS - aKTHB-
HBIE.

3akon nonspuozo Oeticmeus. 1lpu NeWCTBUM MOCTOSHHOTO TOKa Ha
BO30YIUMYIO TKaHb BO30Y’KJCHHE BO3HUKAET Ha MOJIOCAX: IPU 3aMbIKAaHUU
- B 00J1aCTH KaToJa, IPH pa3MbIKaHUU - B 00JIaCTH aHOA.

3.3. Aenenue akkomooauuu

AKKOMOIaIusl - MPUBBIKAHUE BO30yIMMON TKaHW K MEJJICHHO Hapac-
TAOIIEMY WIH MOCTOSHHO JEUCTBYIOLIEMY Pa3IPaXKUTEIIO.

B ocHoBe akkomMoaaIuu JISKUT pa3BUBAIOIIASCS HATPUEBAsi MHAKTUBA-
st ( MHaKTUBAIMS MOTEHIIMAI3aBUCUMBIX HATPUEBBIX KaHaoOB). [lepBuuHas
peakius Bo30yIMMON TKaHU Ha JCHCTBYIOIIMMN pa3Apa’kUTesIb COCTOUT B Ji€-
MOJISIPU3ALMU KJIETOYHON MeMmOpaHbl. B Tom ciydae, korjna pa3apakuTeb
NEUCTBYET NIOATO, B OTBET HA JUIMTEIBHYIO NENOJSPU3ALUIO Pa3BUBAIOTCS
IpoLIeCChl, HamoMUHawIme dPPEeKT AIUTETHHOTO AeUCTBUS KaTona. B pe-
3yJbTaT€ U3MEHSETCS YPOBEHb KPUTUYECKOW IEMOJISIpU3alliK, BO3PACTACT
OpoT BO30YXEHUS, BO30YyIMMOCTh MajaeT. YeM MeHbllle KpyTHU3HA Hapac-
TaHUS PA3APAKUATENS, TEM OOJBIIE MOPOT BO3OYXKIACHUS W MOPOTrOBasl CUjia

(puc. 18).
3.4. Ilapaobuos

Ilapabuo3 - cTOlKOE, HEPACTPOCTPAHSIONIEECS W YriayOJstomeecs
BO30YXICHHUE.
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CocrosiHue napabro3a MOYKHO BBI3BATh JIEUCTBHEM JIFOOOTO pa3ipaxku-
tens. [Ipu pa3Butum nmapabuosa HapacTaeT HaTpuUeBas WHAKTUBALIWS, YBEIH-
YUBACTCS MMOPOT BO3OYXKIACHUS W MPOMCXOAUT CHIKEHUE JIAOMIBHOCTH BO3-
OyIuMOi TKaHHU.

noporoBas
cuna
pasapaxurens

Bpems

EK

Eo

Puc. 18. Axkxkomomarms

Paznuyaror Tpu craguu napabuosa: ypasHumenbHy0, NapadoKCalbHYIO
U MOPMO3HYIO.

HopwmainbHast IpoBOAMMOCTE HEPBA MPEAIoaraeT MpoBeIeHNE YaCThIX
U PEJIKUX TOTCHITMAJIOB ICUCTBUS O0e3 n3MEeHEeHUs. B ydacTke, KOTOPBIHA 1OI-
BEPTrHYT JUJIUTEILHOMY BO3JCHCTBHUIO pa3IpakUTels (aJbTepaliu ), B CBSI3U C
HATPUEBOW WHAKTHUBAIIMEH MPOUCXOJUT YBEIWYCHUE JIUTEIBHOCTU IOTEH-
nuajia JelcTBUs. B pe3ynprare 4acTh MOTEHUUATIOB ACHUCTBUS, UAYIIUX C
BBICOKOM 4acTOTOM ( CHIIbHOE BO30OYKICHHE ), MpomnaaaeT. Peakue moTeHIu-
anbl aercTBus ( cmaboe Bo30ykIeHUEe ) MPOXOAAT 0e3 u3meHeHus. [loatomy
CUWJIBHOE U cllaboe BO30YKIEHUE, TPOXO/I Yepe3 MapadMoTUUECKU Y4acTOK,
CTAaHOBUTCS OJIMHAKOBBIM, HACTYIAET TIEPBaAs - ypagHumeabHas ¢hasa.

ITo Mepe HapacTaHUs HATPUCBOW WHAKTUBAIIMN HAOIIOAACTCS TIEPHO/I,
KOT/Ia PeJIKHE TMOTCHIMANIBI JCHCTBUS MPOXOIAT Yepe3 3TOT y4acTOK MHOTO
JydIlle, YeM YacThIe - HACTYNAeT napadoKCAIbHAsL CMAOUSL.
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B kxoHeyHOM wWTOTre, MPOUCXOMWUT IOJHAS HATPUEBAs WHAKTHUBAIIWS;
MIPOBOJIMMOCTH B YYaCTKE, MMOABEPTHYTOM aJIbTEPAIMH MOJHOCTHIO UCYE3aeT,
U CUJbHOE, W cinaboe BO30YXKIeHHE depe3 Hero He mpoxoaut. Hacrtymaer
mopmo3Has cmaousi napadbuosa.

[Tapabuo3 - obpatumoe siBiieHue. [Ipu CHATHU aTbTEPUPYIONIETO arcH-
Ta BO30yIMMOCTh M MPOBOJMMOCTh BOCCTaHABIMBAIOTCA. [Ipu 3TOM Tipowc-
XOJUT MPOXOXKJIEHUE BceX (a3 B 00paTHOM TMOPSIKE.

3.5. Ilposeoenue 6030yrcoenus no HepeHLIM 6010KHAM

B opranusme HEpBbI BBINOJHAIOT (PYHKIHUIO NPOBOOHUKOS8 8030VHCOe-
HUs, KOTOPOE MPOBOJUTCSA KaK LIEHTPOOEKHO, TaK U ILIEHTPOCTPEMHUTEIBHO.
CocToAT HEpBBI W3 HEPBHBIX BOJIOKOH, KOTOpPBIE MPEACTABIAIOT COOOH OT-
POCTKH HEPBHBIX KJIETOK.

[To cTpoeHUt0 HEpBHBIE BOJIOKHA JCHATCA Ha MsakomHbvle ( TOKPBITHI
MUEITMHOBOU 000JI0UKOI) U 6e3msaxomHble ( He MPOKPHITHl MUETTMHOM ).

[IpoBenenue Bo30YkKICHUS MO MSIKOTHBIM BOJIOKHAM OCYIIECTBIISIETCS
ckaukooOpasHo 1o nepexsamam Paneve (puc. 18). CkopocTh 3TOT0 mpolecca
nocturaer 100-120 m/c. B ocHOBe pacnpocTpaHeHus: BO30YKIEHUS JIEKUT
AJIEKTPOTOHMYECKAs Tepejauya BOJIHBI JCTIONSIPU3ALNUN - BOBHUKHOBEHUE JIO-
KaJbHBIX JENOJIPU3YIOIIUX TOKOB MEXIY BO30YKIEHHBIMU ( 3apsKEHbI
AJIEKTPOOTPHULIATEIHLHO ) U HEBO30YKJIEHHBIMU ( 3apsyKEHBI 3JIEKTPOIIONIO0KH-
TEJBbHO) nepexBaraMu. Ecnu nenonsipuzanus JOCTUTAeT KPUTHUECKON BeU-
YUHBI, TO BOZHUKAET MOTEHIMAN JACUCTBUS B CIEAyIolIeM nepexsare. B To-
CTBIX BOJIOKHAaX, B CBSI3U C OTHOCHTEJIbHO HM3KHUM COMNPOTHUBIIEHUEM, CHJIA
AEeTOoApU3yIoNero Toka Oosbie. B pesynbprare CTaHOBUTCS BO3MOXHBIM
nepeckaKknBaHue BO30YKICHUS depe3 MepexBar, UTO 3HAUMTEIBHO YBEITUIH-
BaeT CKOPOCTh €T0 MPOBEICHUSI.

pasgpaxuTens
Oenonapu3yLWnii TOK  OenonsapusyoLwmii ToK

- 11
7/ \;< \t/ \

\ 7\ 7\ T\ 7

Puc. 19. TlpoBenenue Bo30yxaeHHE 110 MIKOTHOMY BOJIOKHY

B 0e3MsKOTHBIX BOJIOKHaX BO30Y)KJCHUE PACHpPOCTPaHIETCS HEmpe-
PBIBHO Kak miamMs o putmio. CKOpoCcTh MHOTO HMXE, YeM B MSIKOTHBIX BO-
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nokHax ( 0kojo 3 m/c ). B ocHOBe mpoBeeHNs BO3OYKACHUS TaKKE JICKUT
BO3HMKHOBEHHUE JIOKAITBHBIX JCTIOISPUIYIONTNX TOKOB (puc. 19).

pasgpaxuternbs

OeNONAPU3YIOLWWA TOK OenonapusyoLLni ToK
/—\ 4 .,

+ + 4+ + A -+

- - =~ +—,—
~_

Puc. 19. IlpoBenenue Bo30yxaeHHE 110 O€3MIKOTHOMY BOJIOKHY

CkopocTh pacnpocTpaHEHHUsI BO30YKJIEHHsI 3aBUCUT OT CTPOCHHSI BO-
J0KHA ( B MSIKOTHBIX MHOT'O BBIIIIE ) U €r0 TOJIIIUHBI ( B TOJICTBIX OOJIBIIIE).

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

3axonvl npogederust 6030YHcOeHUsI NO HEPBAM.

- U30JIMPOBAHHOTO MPOBEJCHUS BO30YKICHHUS;

- IBYCTOPOHHETO MPOBEICHUS BO30YKICHUS;

- (hM3MOJOTHYECKOHN IIEITOCTHOCTH;

- O€37ICKPEMEHTHOTO MPOBEICHNUS;

- OTHOCHUTEIIEHON HEYTOMJIIEMOCTH HEPBa.

I'naBa 4. PU3NOJIOTI' U CUHAIICOB

Cunanc sIBASIETCSI CTPYKTYpPOM, MOCPEIACTBOM KOTOPOM OOecIieurnBaeT-
csi nepeoaua UH@OpMayuu MmexNcoy HEePEHLIMU KAeMKAMU, MBIIICUHBIMH
KJIETKaMH, a TAaK’K€ HEBHOU KJIETKOU U 3(h(PEepeHThIMU CTPYKTypamHu.

CHHAIICBI IeNATCS Ha JIEKTPUICCKUE U XUMHYCCKHE.

Xumuueckuu cunanc

XvuMuueckas mepenaava SBISICTCS YCHIMBAIOIIMM MEXaHHU3MOM, obec-
MEYMBAOIINAM TIepeady CUTHAJA Yepe3 MEKKICTOUYHBIH KOHTAKT C BHICOKHMM
ANEKTPUYECKUM COTNpOoTHBICHHEM. (CHHANChl 00eCIeYnBaIOT yIOPSI0UYCH-
Hyto aestenbHocTh [ITHC Tak kak pa®oTaroT 1mo mpuHIMMY Kiamada ( OaHO-
CTOPOHHSISI IPOBOJUMOCTh ). OHH 00MamaroT niracmuynocmoio ( IPOBOIH-
MOCTh MOET MEHSITBCS) U TEM CaMbIM YYaCTBYIOT B 00€CTICUCHUH MEXaHM3-
MOB mamsaTu. CHHAICHI - camasi ys3BUMas CTPYKTypa B pe(IeKTOPHOM 3BEHE
U TI03TOMY CITY’KaT MECTOM MPUJIOKEHHSI MHOTHX (DapMaKoJIOTMUECKUX Be-
IICCTB.
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Cmpoenue. B CTpyKType XMMUYECKOTO CUHAICA BBIJICIAIOT MPECUHAIT-
TUYECKYI0 MeMOpaHy, MOCTCHUHANTHYECKYI0 MEMOpaHy M CHHANTHYECKYIO
menb ( 10-50 Hm ).

B cuHanTHyeckoM OKOHYAaHHWM COJEPKUTCS MHOTO MHUTOXOHAPHM, a
TaK)Xe CYOMUKPOCKOIUYECKUX CTPYKTYP - CUHANMUYECKUX NY3bIPbKOE C Me-
nuatopoM. [Inamerp kaxnoro cocrasiser okosio S0 HM. B Hem copepxkutcs
ot 4000 mo 20000 monekyn Menuaropa ( Hampumep, aneTuixonnHa). CuHar-
TUYECKUE MY3bIPbKH UMEIOT OTPUUANTEIBHBIA 3apsij U OTTAJIKUBAIOTCS OT
KJIETOYHON MEMOpAaHBI.

Brinenenue meauaTopa mporMCXOIUT MPHU UX CIUSIHUM ¢ MeMOpaHoi. B
pe3ynbTaTe OH BBIACIAETCS MOPIMOHHO - keanmamu. Menuarop obpaszyercs
B T€JI€ HEPBHOM KJIETKH, IIyTEM aKCOHHOT'O TPAHCIOPTA NEPEHOCUTCS K HEPB-
HOMY OKOHYaHHI0. YaCTUYHO OH MOKET 00pa30BbIBATHCS U B HEPBHOM OKOH-
yaHuU ( PECUHTE3 MEAUaTOpa ).

Cybcunanmuueckas ( TOCTCUHANTUYECKas ) MeMOpaHa TOJIIE, YeM
MeMOpaHa 3 pepeHTHON KieTkh. OHa UMEET CKJIAJKU, KOTOPhIE JENIA0T €€
MMOBEPXHOCTh 0OJIbIIIEe, YeM MpecuHanTuueckoil. Ha MemOpaHne mpakTuyecku
HET MOTEHIMAI3aBUCUMBIX MOHHBIX KaHAJIOB, HO BBICOKAs IJIOTHOCTh PEIICTI-
TOpymnpaBisieMbIX. Eciu npu B3auMOAEHCTBUM MeauaTopa C pelenTopamu
MIPOUCXOJIUT AKTUBAIIUS KaHAJIOB U YBEJIMUMBAETCS MPOHUIIAEMOCTh MeMOpa-
HBI JIJISl Kallisl ¥ HATPUS - BO3HUKACT JICTIOJSIpU3AIUS WM 8030VHCOAOWUll
nocmcunanmuydeckuti nomenyuan (BIICII). Ecnu yBeau4uBaeTcsi IpoHUIIae-
MOCTb JIJISL KJIUS M XJI0pa - BO3HUKAET TUIIEPIOJISPU3ALINS WA MOPMO3HOU
nocmcunanmuyueckuii nomenyuan ( TIICII ). Tlocne B3auMOAeCHCTBHS ¢ pe-
[ENTOPOM MEAMATOP pa3pyliaeTcs CHeluaIbHbIM (PEPMEHTOM, a TMPOIYKTHI
paspylieHus MOCTynaT oOpaTHO B aKCOH JJIsi peCUHTe3a Meauaropa (puc.
20).

Mexanusm cunanmuueckou nepedayu. I1epBbIM ITANIOM SIBJISIETCS 8bl-
c8000d1cOenue meouamopa. CorlacHO KBaHTOBOW T€OPHUH, PU BO30YXKIACHUU
HEPBHOTO BOJIOKHA ( BO3HMKHOBEHUHU TMOTEHIIMANIA JEUCTBUS) MPOUCXOIUT
aKTUBALUSI TOTCHIMAI3aBUCUMBIX KaJIbIIMEBBIX KaHAJIOB, KaJbLMH BXOJUT
BHYTpb KJeTkH. [locne ero B3auMoAeMCTBUSI ¢ CUHANTUYECKUM MY3bIPHKOM
OH CBSI3bIBACTCA C MEMOPAHON KJIETKH U BBICBOOOKIAET MEANATOP B CHHAII-
THYECKYIO Ienb ( 4 KaTHOHA KaJbIUS HEOOXOIUMBI JJIT OCBOOOXICHUS 1
KBaHTAa alleTHJIXOJIMHA ).

BreiOpomiennsiii  Menuatop aud@yHaupyer dYepe3 CHHANTHYECKYIO
IIeJTb U B3aUMOJICHCTBYET C peyenmopamu MOCTCHHANTHIECKON MEMOpaHBI.

1). Ecnu cunanc go3z6yacoarowyuti, TO B pe3ybThaTe aKTUBAIMH Pe-
HENTOPYNPABISIEMbIX KaHAJIOB YBEJIMYMBACTCS MPOHUIIAEMOCTh MEMOpPaHBI
st Hatpust U kanus. Bo3nukaer BIICIL. OnH cyniecTByeT JOKaJIbHO TOJIBKO
Ha MMOCTCUHANTUYECKON MeMOpaHe.
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111 HepBHOFi) BOJIOKHA

BXOI[?IHII/II‘/’I TOK KaJIbIIHY B CHMHAIITHYCCKOC OKOHYaHHC

+

BBIXOO MCIHATOPA B CHHAIITUYCCKYIO IICIIb

muddys3us MG[iHaTopa

B3aMMOJEICTBUE MEIMATOpa C PELENTOPOM

YBEJIMYEHHUE MPOHUIIAEMOCTH MEMOPaHBI JIJI1 HATPUS U Kallisd U BO3HUKHOBE-
aue BIICII

+

AIEKTPOTOHUYECKOE PACIPOCTpaHEHUE AENOIsIpr3ali Ha MeMOpany 3¢ de-
PEHTHOM KJIETKH

aKTUBAIIMS TOTEHIIMAI3aBUCUMBIX KaHAJIOB U BOSHUKHOBEHHUE TTIOTEHIIMAJIa
JIEHCTBUSA

Puc. 20. TTocnenoBatensHOCTh COOBITHH CHHANITHYECKON TIepe1auun

Benuunna BIICII onpenensieTcs BEIMYMHOM MOPUAM MEIHATOPA, TOITOMY
OH He noauuHsercs npasuiy  Bee nim audero”. BIICII anexkTpoToHnYeckn
pacmpocTpaHsieTcss Ha MeMOpaHy 3(pdepeHTHOM KIETKU, MEMoysIpusyer e€.
Ecnu BenmmuuHa Jenoispu3anii JOCTUIaeT KPUTHYECKOTO YPOBHS, TO IPO-
UCXOJIUT aKTUBALIMS MOTEHIMAI3aBUCUMBIX KaHAJIOB, BO3HUKAET MOTECHIMAI
JEHCTBUSL WM HMITYJIbCHOE BO30YXKJI€HUE, KOTOPOE pacHpoCTpaHseTcs Ha
BCIO MeMOpaHy KieTKH (puc. 21).
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Kanbsuun
cuHanTw-lecmﬁ@

ny3bIpEK

aKTnBaums

Kanbunem B3aumogencTBue

BbIXoaa Me Meguatopa ¢
peuenTopoMm

()} BONHa
nenonapusaumm

Kanum  HaTpun

-10 MB -10 mB BINCH

Puc. 21. ®yHkuroHnpoBaHUe BO30YXAAIOIIETO CUHAIICA

[Tocne B3aMOAEUCTBUS C PELIENTOPOM MEIUATOP paA3pyuiaemcs chne-
yuanvHoim epmenmom ( aLETUIXONHMH - XOJMHACTEpa3a, HOPAAPECHAIUH -
MOHOAMHUHOKCHa3a U T.]I.)

Brinenenue meauaTopa MpoMCXOAUT HEMpPephIBHO. BHE BO30YKaeHUs
Ha MMOCTCUHANTUYECKON MeMOpaHe pPEerucTpUpYIOT TaK Ha3bIBA€MbI€ MUHHUA-
TIOPHBIE TTOTEHIIMAJIBI KOHIIEBOM TUTACTUHKH, TIPEICTABIISIONINE COOOM BOJIHBI
nenossipu3aiuu (1 kBaHT B cekyHy). IHTEHCHBHOCTB 3TOTO TIpoIiecca pes3-
KO yBennuuBaeTcs Ha (poHe Bo30yxeHud ( 1 moTeHmman AeicTBUs crnoco0-
cTBYyeT BblJeneHuo 200 KBaHTOB MeIUaTopa ).

Takum 0Opa3oM, BO3MOXKHBI JBa OCHOBHBIX COCTOSIHMSI CHMHAIICca: Ha
dboHe BO30YXKEHUS U BHE BO3OYKICHUS.

Bne B030y:k/1eHHU HA TOCTCUHANITUYECKON MEMOpPAaHE PETUCTPUPYETCS
MIIKII ( MUHHATIOPHBIN MOTEHIIMAN KOHIIEBOM TIACTUHKH).

Ha ¢one B030yx1eHNs BEPOITHOCTh BHICBOOOXKICHUS MEANATOpa pPe3-
KO BO3pacTaeT, Ha MOCTCHHANTH4YeCKoH mMemOpane peructpupyercs BIICII.
[TocnenoBaTenbHOCTh MPOLIECCOB MPOBENEHUSI BO30OYXKICHHUS Yepe3 CHHAIIC
CJIeIyIOIIAs:

2). Ecnu cunanc mopmosnoii, TO BBIACTSIONMICS MEIUATOP aKTHBH-
pPYET KaJlMeBble KaHAIbl M KaHaJbI JI XJlopa. Pa3BuBaromascs eunepnonsapu-
sayus ( TIICII ) a1eKTpOTOHMYECKH pacIpocTpaHseTcs Ha MmeMOpany sdde-
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PEHTHOM KIJIETKH, YBEJIUYHMBACT MOPOT BO3OYKIEHUS M CHUXXAET BO30YIu-
MOCTb.

Dusuonocuueckue 0COOEHHOCU XUMUYECKUX CUHANCOS.!

- O/IHOCTOPOHHSSI TPOBOANMOCTD

- CHHANITHYECKasl 3a/Iep>KKa

- ObICTpast yTOMJISIEMOCTD

- CHHANITUYeCKOe 00JIeTYeHHe

AnexmpudecKuil CUHANC
Xapaxkrtepusl st [IHC, Ho BcTpeuatores u Ha niepudepun ( cepaue,
rJIaJIKOMBbIIIeYHast TkaHb ). [IpeacTaBis.T co0oil TeCHbI KOHTaKT MeMOpaH
nByx kietok. [llupuna cunantuueckoit menu 2-4 am (B xumuueckux 30-40
HM ). MeMOpaHbl 00eHuX KJIETOK UMEIOT O0IMe WHTETpaibHble OCJIKU, KOTO-
pBIe 00pa3yIOT MEXKKJICTOUYHBIC HOHHBIC KaHAEI (pHC. 22).

na

-5 MB (%)

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

Puc. 22. DnexTpuueckuii cuHarc

Wx cymiecTBOBaHME Pe3KO CHMKAET MEKKIETOYHOE COTPOTUBIICHUE, UTO JIC-
JaeT BO3MOXHBIM JBYCTOPOHHIOIO Tepenady ACTOISpU3ald MEXAY KIeT-
KaMmH.

DnekmpuyecKuti CUHANC OMAUYAEMCs OM XUMUYECKO20:

- OTCYTCTBHEM CHHANTHUYECKOU 3a7ePIKKH

- IBYCTOPOHHUM TIPOBEICHUEM BO30YKICHUS

- POBOJIUT TOJIBKO BO30YKIECHUE

- MEHEE YyBCTBUTEJICH K CHUKEHUIO TEMIIePaTypPhl

Hepegrno-mviueynwiti cunanc
OH sByISIETCS.  BO30Y’KJIAIOIUM XMMHUYECKHM CHHArcoM. MeauaTtop -
ayemunxonux. Ha mocTrcuHanTuyeckoil MeMOpaHe OH B3aUMOJICHCTBYET C XO-
Jaunopeyenmopom. 1locne B3auMOIAEUCTBUSA C PEUENTOPOM ALUETUIXOJIMH pa3-
pymaercs (epMEHTOM alEeTUIXOIUHACTEPA30i JO OCTaTKa YKCYCHOM KHUCIO-
Thl U XOJIMHA. XOJIMH MOCTYNaeT B HEPBHOE OKOHYAHUE, I'/I€ TPOUCXOIUT pe-
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cuHTe3 Meauaropa. [Ipu neHepBalMy MBIIIIBI IOTHOCTh XOJIMHOPEUENTO-
POB BO3pacTaeT, OHU MOTYT HOSIBIISITBCS HA capkoJieme. [Ipu nqinurenbHON ak-
THBALIUM CHUHAIICA CHUXAETCS YyBCTBUTEIBHOCTH PELENTOPOB B CBSI3H C HX
JNECUHCUTU3ALMEN.

bnokuposanue nepegaun BO30YKJIEHHS C HEPBHOIO OKOHYAHMS Ha
MBIIIIY JAOCTUTAETCsl MPUMEHEHHEM MHOpenakcaHToB. [lo MexaHu3Mmy nei-
CTBUS OHU JICNIATCS Ha HECKOJIBKO TPYIIIL:

1. bnokama npoBeleHUs BO30YXKIEHUS 1O HEPBHOMY OKOHUYAHHUIO
(TprMepoOM SIBJISIFOTCS MECTHBIC aHICTETHUKU - HOBOKAWH, JCKAWH U T.1.)

2. bnokana BeICBOOOXIeHUS MearaTopa ( OOTYJIMH TOKCHH ).

3. Hapymenue cunre3a meauatopa ( TeMUXOJIMHUN YrHETaeT MOTJo-
IICHUE XOJIMHA HEPBHBIM OKOHYAHHUEM ).

4. brokupoBaHuE CBA3BIBAaHUS MEAUATOpa C PELENTOpamMu MOCTCH-
HaNnTHYEeCKON MeMOpaHbl ( a-OyHrapOTOKCHH, KypapenoJoOHbIe BEIIeCTBa U
IpYrue HCTUHBIE MUOPETAKCAHTBHI).

5. VYrHeTeHue aKTUBHOCTH XOJMHACTEpasbl ( PU30CTUTMUH, HEOCTHUT -
MHFH ).

I'masa 5. PU3NOJIOT U MBI

1. Cmpoenue ckenemmnvix mviuiy.
2. Teopus ckonvb3suux Humetl.
3. @Dusuonocuueckue 0coOeHHOCMU 2NAOKUX MbIULL.

MBpIiiibl BHITIOJMHSAIOT BaXXHBIE (PYHKIIMU B OpraHu3Mme denoBeka. OHH
00ecreunBaloT MepeMelieHre Teja U €ro 4acTeil B MPOCTPAHCTBE, MOAAEP-
KUBAIOT TOHYC COCYJOB W TIOJIOCTHBIX OPraHoOB, OOecrmeuuBaroT padboTy

cepaua.
5.1. Cmpoenue ckenemmuvix moliuiy,.

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

OYHKIMOHAIBHON €IMHUIICH CKEJIETHBIX MBILIL SBJSETCS ABUTATEIb-
Has WU HEHPOMOTOpPHAsl €IMHMIA - COBOKYINHOCTb MBIIIEYHBIX BOJIOKOH,
WHHEPBUPYEMBIX OJHUM aKCOHOM MOTOHEWpOHA. JIBUrarenpHas eguHULA
paboTaeT Kak eIMHOE 11eJI0e, MoauuHseTcs npaBmwiy “ Beé€ wnm auyero”. Ko-
JIMYECTBO MBILIEYHBIX BOJIOKOH B ITPE/AEIIax JABUTATEIBHON €IMHUIIBI 3aBUT OT
CJIOKHOCTH JBHKEHUH, B KOTOPBIX y4acTByeT AaHHas Mmbimna ( 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. Knaccugurayus mvlueunvix 6010KOH

Mpliieynbie BOJIOKHA ObIBatOT (pazHble U ToHUYeckue (puc. 23). das3Hble
MOJAYMHAIOTCS TpaBuity “ Bc€ miam HUYEro”, B HUX BBIPAXKEHBI aHA3POOHBIE
mporeccbl 00pa30BaHUsI dHEPIHH. TOHUMYECKUE BOJIOKHA HE MOJAYMHSAIOTCS
npasuity “ Bc€ wnn HU4ero”.

neurom

Puc. 24. Cmpoenue osuecamenvrotl eouHuybi

HepBHoe okoHuaHue oOpa3yeT OOJIbLIOE KOJIWYECTBO CHHAINCOB, BMECTE C
MBIIIIEYHBIMU BOJIOKHAMHU OHO oOpasyer osueamenvhyto eounuyy (JAE) (puc.
24). B HUX pa3BHUBAIOTCS TpajyalibHbIe COKPAIICHHUS, KOTOPhIE CYMMHPYSICh
o0ecneunBaroT JUTUTEIBbHOE MOIEP)KaHUE TOHYCA.

CTpyKTYypHOU €AMHULEH CKEJIETHBIX MBIIIIL SBJISIETCS MBIIIEYHOE BO-
JIOKHO. B HEM BBIAENAIOT capKojieMy, CapKoIia3my, MUOMDUOPHILIBL, IIUCTEP-
HbI CapKOIJIa3MaTUYECKOr0 PETUKYIyMa, MUTOXOHAPUH, siApa. B ckeneTHbIX
MBIIIIaX MUOPUOPUIUIBI PACIIONOKEHBI YIIOPSAJOUEHHO, 0OecTeurnBas Uux Io-
MEPEUHYIO0 HCUEPUEHHOCTb.

MuUKpOCKONIMYECKOe HCCieoBaHue MUO(DUOPUIIIT TO3BOJIIET BUJIEThH
JIUCKU, O0Najaronive ABOMHBIM JydyenpenomieHueM ( A - aHHU30TPOMHbIE,
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TEMHbBIC ) ¥ He 00J1a/latoNue JBOMHBIM JIydenpesomiieHreM ( J- U30TporHbIe,
cBeTybie ). B mpegenax M30TpOmHOro AuMcCKa OOHApY>KMBAaeTCs TEMHas IO-
J0CKa - Z MeMOpaHa. Y4acTOK MEXIy IBYMsI Z-TIOJIOCKaMU Ha3bIBAETCS cap-
komep (puc. 24). B npenenax aHU30TPOMHOIO JUCKAa BUHA CBETJIAs MOJIOCA,
He o0jasaronias ABOMHBIM JiydernpenomienueM - H momocka. Muopudpuiisl
o0pa30BaHbl YHOPSAJOUYEHHO PACIIONIOKEHHBIMU TOJUMEPU30BaHHBIMH O€JI-
KaM{ aKTMHOM U MHO3MHOM. B mporiecce cokpalieHus NpoUCXOJUT YMEHb-
HIeHWEe MUpUHBI J- nucka u ymenslienue H -nonocku A nucka. [Ipennonara-
€TCsl, UYTO B OCHOBE COKpPAIECHHUS JIC)KUT CKOJIbKEHHE MHUO3MHOBBIX HUTEH OT-
HOCUTEJIBHO aKTUHOBBIX ( TEOPHUS CKOJIB3SIIINX HUTEH).

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

Puc. 25. Cmpoenue capxomepa

Crtpoenue aktTrHOBOTO (hunmamenTa (puc. 26). OH mpeacTaBiseT coOoi
G-akTuH (T7100yspHBINA 0€JI0K), KOTOPBINA B MpOIecce MOJIMMepU3aIiii oopa-
3yeT JIBOMHYIO COUpajib HAUTEBUAHOTO nonuMmepa F-aktuna. B mpomonbHbIX
0opo3akax F-akTuHa nexar HUTEBUIHBIE MOJIEKYJIbI TponoMuo3uHa. K kax-
J0 U3 HUX MPUKPEIUIEH KOMIUIEKC TJIO0YIISPHBIX OEJIKOB - TPOIIOHHUH.

CrpoeHue MUO3MHOBOTO (uaameHTta (puc. 26). OtTaenbHbIe MUO3UHO-
BbIE MOHOMEpHI UMEIOT JBOMHYIO INIOOYJISPHYIO TOJOBKY U JUIMHHYIO YacTh
MOJIEKYJIbI, KOTOpas Moapa3aessieTcsl Ha “menky” u “xBoct . Ecnu Momeky-
7y MHO3WHA 00paboTaTh MPOTEOTUTHIECKUM (DEPMEHTOM TPHUIICHHOM, TO OHA
pacrajiaercsi Ha JIB€ 4acTH - TaK Ha3bIBa€MbIW JIETKU MEPOMHO3UH U TSkKeE-
T MepoMHO3uH. JIErkuit oOpa3yeT XBOCT MOJEKYJIbI, a TSKEIbIH - TOJIOB-
Ky ¥ meiky. [lpu mommmepu3anuu mpoucxoauT 00beIUHEHNE XBOCTOB MO-
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JIEKYJIbI, MEHKNA U TOJOBKU OCTAIOTCS CBOOOJHBIMHU M HAIPABIIAIOTCS B Pas-
HBIE CTOPOHBI. B pe3yibTrare 00pa3zyeTcss MUO3UHOBBIN (PUiIaMEHT.

Troponin Actin Tropomyosin

—_.,-d‘“' il : -
1> .
-

Actin-bindi ATP-bindi
site "9 site "9

Puc. 26. Cmpoenue muogunamenmos.

5.2. Teopusa cxonv3awux numeii ( Xaxcau u Xancon).

B ocHOBe cOkpalleHHs JISKUT CKOJIbKEHHE TOHKMX MUO3WMHOBBIX HU-
T€W OTHOCUTEJIBHO TOJICTBIX AKTUHOBBIX. IIpM COKpalieHun He MeHseTcs
JUIMHA HUTEH, HO YyBEJIMYHMBAETCs 00JIacTh MX MepeKphiBaHUs. B mporecce
COKpAIIIEHUS TPOUCXOJAUT YMEHBIIEHNUE IIIUPUHBI J- TUCKa U yBEIIMYEHUE A -
JUcKa 3a cuéT yMeHblneHus mupuHsl H -nonocku. Ilpu paccnabnenun mpo-
ucxoauT odpatHoe yBenudenue H - nmonocku, yenudenue J-nucka.

ITokazaHo, 4TO MoOJIeKyJia MUO3MHA 00pa3yeT Tak Ha3bIBA€MbIE MUO3H-
HOBBIE MOCTUKHU. KaXX/bli1 COCTOUT U3 TOJIOBKM M IIEHKU. MoJieKkyna akTuHA
00J1ajjlaeT CPOJICTBOM K TOJIOBKE MHUO3MHOBOTO MOCTHKA. CyTh COKpaIleHUs
COCTOHUT B TOM, YTO I'OJIOBKa MUO3UHOBOI'O MOCTHUKA CBA3BIBAECTCS C AKTUHOM,
3aT€M MPOUCXOAUT COKpAIICHHE MICWKU. B jambHEWIeM CBs3b aKTHHA U
MMO3MHA Pa3pbhIBACTCSA U T'OJIOBKA NIEPECKAKMUBAET HA MOCIEAYIOIINN MOCTHK,
obecrieunBas MPOIECC CKONMBKEHUS HHUTEH. 3aMedYeHO, YTO TOJOBKH OJIHOM
MOJIOBUHBI TOJICTOTO MHO3WHOBOTO (hUJIaMEHTa OPUEHTHUPOBAHBI B CTOPOHY
OJIHOM Z -MeMOpaHbl, a BTOPOIl MOJOBUHBI - B MPOTHUBOMOJIOKHYIO CTOPOHY,
K Ipyroi Z-memOpase.

Ha ronoBke MHMO3MHOBOTO MOCTHKA UMeEETCS 4 MOCIEA0BATEIBHO pac-
MOJIOKEHHBIX LIeHTpa cBsa3biBaHusA M1-M4. CpoacTBO K aKTUHY BO3pacTaeT
or M1 k M4. B pe3ynbTaTe NMOBOPOT I'OJIOBKH IMPOUCXOAUT TOJBKO B OJIHY
ctopony. [Ipu 3TOM pacTsaruBaercs IIeHKa W HApACTaeT CUjla COKpAIICHUS
(puc. 27).
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DHeprooOecreueHrne COKpAIIeHHsI CBSI3aHO C JHepro3arpaTam Co-
KpAIllCHUs] U pa3pbiBa CBS3€ aKTMHA U MHO3UHA. AKTHUH oOnanaioT ATO-
a3Hoi akTuBHOCThIO. ATd-a3Hast akTUBHOCTh MHO3UHA ciiabasi. OHa Bo3pac-
TaeT Ha HECKOJBKO MOPSIKOB MPHU 00pa30BaHUU aKTUHO-MHUO3HMHOBOI'O KOM-
miekca. (s paspeiBa CBSI3M aKTWHA C TOJOBKOM MHO3MHOBOI'O MOCTHKA
HeoOxoaumbl 3Heprusi AT® u marnuii. [locne paspbiBa CBSA3M IOJIOBKA IEpe-
CKAKHBAET 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 MMO3HMOBBIX MOCTMKOB U AKTHHA IPAKTUYECKU HE MPOUCXOIUT. [lis
COKpaIlIeHUs] HEOOXOAMMO YBEJIWYEHUE KOHIIEHTPAMM BHYTPHUKIETOYHOI'O
Kanblus. [Ipu 3TOM KanbLUi SIBISETCS NOCPEAHUKOM MEXKIY IMOTEHUHAAIOM
nevictBust ( BO30Y>KJIEHUEM ) M HEMOCPEACTBEHHO COKpalieHueMm. BHe Bo3-
OyXIeHUsl KOHLIEHTPALUs BHYTPUKJIETOYHOTO CBOOOJHOTO KaJIbLIMSI COCTaB-
mser 1x10° M. B npoIriecce Bo30YyKICHUS MOTEHIMAN IEUCTBUS pacpocTpa-
HSETCA MO CapKoJeMe U MEPEXOAUT Ha MeMOpaHbl T-TpyOouek, ¢ KOTOPBIX
cuUrHaji nepenaercss Ha T-mucTepHbl petukyiyMa. [1o KOHIIEHTpauMOHHOMY
IPaMEHTy KalbUWi BBIXOJHUT U3 CAPKOIUIA3MATUYECKOTO PETUKYJIyMa, B pe-
3yJIbTaTe€ KOHILIEHTPALUA BHYTPUKJIETOYHOI'O KaJbLIMs BO3pACTacT 10 1x10°®
M. B nanbHeilleM KaubllUi CBSI3BIBAECTCS C PETYISTOPHBIM OEJIKOM TPOIIO-
HUHOM, 4TO CIIOCOOCTBYET M3MEHEHUIO KOH(OpMaluu TPOOMHO3UHA U MO-
JIEKyJia aKTHHA CTaHOBUTS CIIOCOOHOW B3aMMOJICMCTBOBATH C MHO3WHOBBIMU
MocTuKamMu. HaumHaeTcs npouece CKOJIbKEHUsI HUTEW aKTUHA OTHOCUTEIIBHO
MHO3UHOBLIBIX.

Paccnabnenue. JInst Hero He0OXOAUM Pa3pbiB CBA3H MEXKIY AKTHHOM U
Muo3uHOM. [Iporecc sHepro3aBuCUMBbINA, TPOUCXOIUT B MIPUCYTCTBHU HOHOB
MarHus. Y CJIOBUEM pacciiabieHus SBIISETCS CHIDKEHUE J10 1x10° M KOHIICH-
Tpaluu cBOOOHOTO Kanblus. [Ipoliecc HauMHAETCS ¢ pEenoJIApU3aLMK Kile-
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TOYHOM MeMOpaHbI M YMEHBILIEHUS MPOBOJIMMOCTH MeMOpaH capKoIiazMma-
THYECKOIO PETHKYJyMa JUIs Kanblus. OJHOBPEMEHHO C 3THM yCHIIMBAETCS
MPOLIECC KalbIIMeBOW MHAKTUBALIMU, O0ECIEUMBAIONINN OOpaTHBIN MEepeHOoC
KaJIbLIMSI B LUCTEPHBI CApPKOIIA3MATUYECKOIO PETUKYIyMa. TpPOIOHUH OT
CBSI3M C KaJbLMEM OCBOOOXKAAETCA, a TPOIIOMHUO3MH IIPEISATCTBYET 00pa3oBa-
HUIO CBSI3€M aKTMHA U MHO3HMHA.

| O
@
Tpéﬁﬂﬁﬂﬂf/ff

KanbLu#n
TPONOMWUO3MUH

MM O3UHOBbINA| MOCTUK

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

CkeneTHble MBIIILBI MOTYT COKPAIAThCsl K30TOHUYECKH ( COKpAIllCHHUE
0e3 yBeJlIMYeHUsl HapsLKEHMs ), U30METPUUECKH ( COKpallleHHe IPU HapacTa-
HUU HATpsKEHUsI, HO 0€3 U3MEHEHUS IJTMHBI ) U ayKCOTOHUYECKHUE ( MEHSIET-
Csl Y JIIMHA, U HATIPSKEHUE ).

OauHOYHOE MBIIIEYHOE COKpAIleHHEe BO3HUKAET B PE3yJIbTaTe OJU-
HouyHoro Bo30yxaenus ( I1[] ). Ilpu ero ananmse BBIAEISAIOT JaTEHTHBIN Me-
puon ( BpeMsi OT Hayajga BOSHUKHOBEHMs BO3OYXKICHHS JI0 Hayajga yKopoue-
Hus), a3y ykopoueHus u a3y pacciabneHus. [IpoaomkuTenbHOCTh O/TH-
HOYHOTO COKpPAIIEHUSI MHOTO OOJIBIIE MPOJOIKUTEIHHOCTA OTAEIBHOTO TO-
TeHIMana JeicTBus u ¢$a3 HeBO30yAUMMOCTH. B cBs3u ¢ 3TUM BO3MOXHA
CyMMallMsi COKpaIEHU - TeTaHyc. B 3aBUCUMOCTH OT YaCTOTHI Pa3/IpaxeHus
TeTaHyc ObIBaeT 3y04aThiM ( KaXKI0€ TIOCIEIYIONIee pa3ApaKeHUE HAaHOCUTCS
B a3y paccimabneHus ) v TIagkuM ( pa3apakeHue HaHOCUTCS B a3y yKOpo-
yeHus1). BenuumHa TETaHMYECKOTO COKpAIIeHHs B HEKOTOPBIX Mpejaeiax
pacTeT C YBEJIMYEHUEM YacTOThl CTUMYJISILUU (puc. 29).

B nenoctHoM oprann3Me MOTOHEHPOHBI MOCHUIAIOT MAYKW MOTEHIMA-
JIOB JICUCTBUS K JIBUTATEJIbHBIM €AMHUIIAM, KOTOPHIC COKPAIAIOTCS TETaHU-
yeckd ( OOBIYHO B pexuMe 3yOuaroro teranyca ). (CKeJeTHbIE MBIIIIIBI
HAXOJATCA B COCTOSIHUM MOCTOSIHHOT'O TOHYCa BCIIEJCTBUE MOCTOSHHOM (ho-
HOBOM ummyibcanu u3 MOTOpHBIX 30H IIHC. Cuna cokpalleHusi MBI
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ONPENEIIIETCS KOJMYECTBOM BOBJICUEHHBIX B IPOLIECC COKPAILLECHMS JIBUTa-
TEJIbHBIX €IMHUI] U YaCTOTOW MMITYJbCAllUM MOTOHEUPOHA, ONpPECISAIOMEeH
aMIUTATYAy TE€TaHyCa.

o bt e g

On jrgec OFF Onge,. OFF On g, O on Bll/sec
Puc. 29. Buovr memanyca

5.4. Ocobennocmu 2naokux movluiy.

1. MeHee ynopsiioueHHO PacloioKEHbI COKPATUTEIbHbIE OCIIKU.
2. [Torenumain nmokost menpiie ( -60 - -80 mB).
3. ITorenuuan aeicTBUS HATPUK-KaJbLIIMN-KAIMEBOU TPUPOABL. AMILIH-

TyJia MEHBIIIE, YeM B CKEJICTHBIX MBIIIIAX, ITPOIOKUTEIBHOCTL OObIIe ( OT
10 mo 80 Mmc, B ciryuae muiato I1J1 1o 500 mc).

4, CokpartieHue 00ecreynBaeTcsl Kak BHYTPUKIETOYHBIM, TaK U BHEKJIE-
TOYHBIM KaJIbIIHEM.

5. BoabpmMHCTBO TIagKUX MBI 00JIaJal0T CIIOHTAHHOM aKTHBHOCTHIO.
B HUX UMEIOTCS MENCMEKKEPHBIE KIETKH.

6. [lepenaua BO3OYX JEHUS OCYIIECTBISETCS TMOCPEICTBOM DJIEKTpHUYE-
CKUX CHHAIICOB - HEKCYCOB.

7. Bosiee c10xHO MHEPBUPYIOTCS.

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

JIMYUC OT CKCJIICTHBIX MBIHII PCTYIHUPYIOTCA (bI/ISI/IOJ'IOFHLIeCKI/I AKTHUBHBIMH
BCIICCTBAMM.

I'1aBa 6. ®U3NOJIOTUSI HEPBHOM KJIETKH

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

6.1. Heitpon kax cmpykmypnas u ¢pynkuuonanvras eounuya I[[THC.
B IIHC umerorcss Ba OCHOBHBIX THIIA KJIETOK: HEHUPOHBI U KIIETKU
HEUPOTJINH.

Oyukuus ruanbHbiXx kKiaeTok [THC coctout B oOecriedeHUM MOHHOTO
romMeocTaza MeEXKJIETOUHON cpesnl. [IIBaHHOBCKHE KJIETKU O0ECTeUMBAIOT
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onopHyro GyHKIHUIO Ha nepudepun. Bo Bpems Bo3OykIeHHS W3 HEHpoHa
BBIXOJIAT KATHOHBI KaJIMsl, BXOJST KaTUOHBI KaJIbLIUS U HaTpus. B cBs3u ¢ Mma-
JeIM 00beMOM BHeksIeTouHOH kuakoctu (B LIHC mmpuna MeEXKIETOYHBIX
KOHTAaKTOB COCTABJSET OKOJO 15 HM, 4YTO MEHBIIE CUHANITUYECKOW IIENH
XUMHUYECKOTO CHMHAICa ) BO3MOXHO U3MEHEHHE BHEKJIETOYHON KOHIIEHTpa-
MM HOHOB M, YTO OCOOEHHO BaKHO, BO3pPACTaHME KOHIECHTPALMU KaJHsl.
Bo3pacTanue KOHIEHTpaluu Kajaus MPUBENO Obl K CTOWKOW AETIONSIpU3aALUN
MeMOpaHbl HEHPOHA U U3MEHEHUIO €T0 (PYHKIIUH.

['muanbHbIE KIETKU CBSI3aHbI MEXKIY COOOM 3JIEKTPUYECKUMM CHHAIl-
camu. IIpy yBennueHNH KOHLIEHTpALMU BHEKJIETOYHOIO KaJIMs 4acTh KIETOK
IJIAK JIETIONSAPU3YETCS U BO3HUKAECT PA3HOCTh MOTEHIMAIOB MEXAY HUMH U
COCETHUMH KJIeTKaMu. [lenonsipusyromuii Tok oOecrieunBaeT MOIJIOICHNE
KaTHOHOB Kayus ( KajaueBas MPOHHUIIAEMOCTh MEMOpaHbI IJIE€TOK TJIMH BBICO-
Kas ) ¥ CTaOMJIM3AIMI0 €r0 BHEKJIETOYHOM KOHILIEHTpauuu. TeM caMbIM OHU
BBICTYNAIOT Oy(depoM aJid Kanusl.

i dKCOH
| HEPBHBIE
_._‘;-*_\ paiseTEnE-
!'T Ao .\.-l‘il HUWHA
i .

*

Puc. 30. Cmpoenue neiipona

Cmpoenue Hetipona. HEpoH COCTOUT U3 Tena KJIETKU ( COMBI) M OT-
pPOCTKOB ( OJIMH aKCOH W OJUH WJIM HECKOJbKO AeHaputoB ) (puc. 30). Ilo
KOJIMYECTBY OTPOCTKOB HEHPOHBI OBIBAIOT YHUMOJSPHBIE ( OJUH OTPOCTOK),
OounoJsisipHbie ( ABA OTPOCTKA ) U MYJIbTHUIIOJSPHBIE.
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OyHKIMS Tena KIETKH MO OTHOIICHUIO K OTPOCTKaM - Tpoudeckas.
JloKa3aTeNbCTBOM CITyKaT OMBITHI C MEpepe3koi nepudepruieckux HEPBOB,
KOI/Ia IMPOUCXOIUT JereHepauusi nepudepuyeckoro KOHUA U pereHeparus
LEHTPAJIBHOTO.

Dnekmpoguzuonocuyeckue 0cobeHHocmu MmemoOpanvl Tela HEPBHON
KJIETKM BO MHOTOM CBSI3aHbl C HAaTPUU-KAJBLUK - KAIMEBOW MPUPOJOH IO-
TEHLMaNa JEUCTBUSA. B CBSA3M ¢ aKTMBALMEN KaJdblUEBBIX KAHAIOB IPOJOJI-
KUTEIBHOCTh MOTEHIMAIA ACHUCTBUS MOXET ObITh MHOTO Oouibiie, uem [1]]
akcoHa. [[y1s1 HepBHBIX KJIETOK BBIPA)KEHBI CJI€I0OBbIC MOTEHIMANbI ( CleaoBast
ne- ¥ runepnossipuszanus). Hekotopbie HEHpPOHBI MOTYT 0€3 BHEIIHETO BO3-
JIEUCTBUS T€HEPUPOBATh JICTIOJSIPU3AIUIO - 00J1a1al0T CIOHTAaHHOW aKTUBHO-
cThto. Ha Tene kineTku oOpa3yloT MHOXKECTBO CHHAICOB JIPYIM€ HEWPOHBI.
3/1ech TPOUCXOJUT MPOCTPAHCTBEHHAS U BpPEMEHHAs CymMMalus BO30yka-
IOIMX U TOPMO3HBIX MOCTCUHANTUYECKUX MOTEHUIHAJIOB WM aHaJIu3 UHMOP-
Malli MOCTYyNarolel OT JApyrux HeMpoHoB u ¢ nepudepun. B pesynbrate
CyMMallMy BO3HUKAET KOHEYHbIM MOTEHIMAI MeMOpaHbl coMmbl. Ecnu 310 ne-
MOJISIpU3aNnius, TO HEHPOH HAXOAUTCS B COCTOSIHUU BO30YXKIEHUS U MOMKET
reHepUpOBaTh MOTEHUMaNbl JAedcTBUA. Ecnu 3TO rumepnosisipu3zanust - TO
HEWPOH HAaxXOJIUTCA B COCTOSIHMM TopMokeHus. Hanbonee Bo30Oyaumoit ya-
CTBIO HEHWpPOHA SIBISETCS aKCOHAIBHBIM XOJMHUK - HaYaJbHBIM CETMEHT aKCO-
Ha. Ha Hem reHepupyroTcsi moTeHUUalbl JEHCTBUS, apecyeMble Ha nepude-
PHIO WIM K JpYTUM KieTkaMm. Bo30yxaeHne HelipoHa MposBIIETCS B €r0 UM-
IIyJIbCHOW aKTUBHOCTH, T€HEPUPALMHU [MAYEK MMOTCHIMAIOB IeUcTBUA. YacTo-
Ta MOTEHIUAJIOB JIEUCTBUS ONPEIEISAETCS BEIUYMHON JIEMOISpU3aLUU aKCO-
HAJIBHOTO XOJMUKA. IIpoJoIKUTENbHOCTh MMITYJIBCALIMM HEWPOHA 3aBUCUT
OT JJIUTENIbHOCTHU A0S PU3ALIUH.

@yHKIUS JEHAPUTOB COCTOUT B Mepeaade HHPOPMALIMU K TNy KIETKH
( cBsI3b ¢ IpyruMu HelpoHaMmu U apdepeHTalus ¢ nepudepun ).

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

Baxnoil QyHkiue akcoHa sIBJISIETCSI aKCOHHBIM TpaHcnopt. LlenTpo-
0€XHO ( OT KJIETKH ) MEPEHOCATCS MUTOXOHIpUH, Oenku, menuarop. Petpo-
rpagHo ( K Tely KJIETKH ) MPOMCXOAUT TPAHCIOPT AlETHIIXOJIMHACTEPa3bl,
MUHYs TeéMaTO’HIEePAUIMUEeCKU Oapbep MEepeHOCATCS BUPYCHI MOJIMOMUI-
JUTa U Teprieca, CTONOHSIYHBIN TOKCHH.

@yuxyuu Hetiporos: abdepentHas ( BOCIPUATHE CUTHAJIOB OT APYTHUX
HEPBHBIX KJIETOK, U3 BHEIIHEW M BHYTpeHHEH cpensbl ), 3pdepentHas ( rexe-
paiysi NOTeHLUAIOB JEUCTBUSA, aJpeCyeMbIX Ha MepUPEpUI0 WIH K IPYTUM
HEPBHBIM KJIETKaM), UHTerpaThBHas ( 0OpaboTka mocTymnarolieid nHpopma-
UH ).
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COOTBETCTBEHHO MPE0OIIaIaHNIO BBITTOTHIEMOU (DYHKIIMM HEUPOHBI ACIISATCS
Ha adepentHoie, 3pdepeHTHBIC U BCTABOYHBIE.

Ces3u medncoy netiponamu. OCyIIECTBISIOTCS MOCPEICTBOM CHHAICOB.
B IHC pacnpocTpaHeHbl KaK XUMUYECKHE, TaK U FJIEKTPUUECKUE CHHAICHI.
CyliecTBYIOT U CMEIIIAaHHbIE, UMEIOIINE XapaKTePHbIE YEPThl U T€X, U JPY-
rux. CHUHANChl 0OBEIUHSIOT HEHPOHBI B HelipoHHbIe ancamOmu. Jma ITHC
XapaKTepeH MMPOKUN cHekTp cuHamncoB M MeauatopoB: AX, HA, TAMK,
ATO®, nobamMmum, CEpOTOHUH, NMENTUJIBI U T.1. DYHKIIMOHAIBHO NENATCA Ha
TOPMO3HBIE U BO30YyXKJaromue. B 3aBUCMMOCTH OT CBOMCTB pEIENTOPOB
MOCTCUHANTHYECKOM MeMOpaHbl OHM MOTYT BBI3bIBAaTh KaK MPOIECC BO30YK-
JIEHUs1, TaK U Tpoliecc TopMoxkeHus ( B3aumonerictsue HA ¢ anbda agpeno-
pelenTopaMy BBI3BIBAET JICTIONSPHU3ALMIO UM BO30YXKICHUE, a B3aUMOJICH-
CTBHE ¢ O€TTa pelenTopaMu - TUMEPIOISTPU3ALMIO WK TopMoXkeHue ). [lpu
ATOM COXpAaHSETCs CIPaBEIIMBOCTb MpUHLMUIA Jleiia, cormacHO KOTOpOMY
OJIHUM HEHPOHOM BBIICIISIETCS OAUH MEIUATOP.

6.2. OcnosHble nonoxcenusn peghiekmopHoil meopuu.

Pegnexc - 3akoHOMepHas peakiysi OpraHu3Ma Ha U3MEHEeHHe (DaKTO-
POB BHEIIHEH WM BHYTPEHHEW Cpejibl, MPOTEKAoIas MpU 00sS3aTeIbHOM
y4acTUU HEPBHOMN CUCTEMBI.

B ocnoBHOM pediiekchl 3ambikatoTcst Ha ypoBHe IIHC, HoO cymiecTByeT
Macca pedieKkcoB, KOTOPhIE 3aMBIKAIOTCS Ha YPOBHE TMepupepUIecKux
CTPYKTYP HEPBHOM CUCTEMBI.

CornacHo pegaexmopnou meopuu pe(ISKTOPHBIN MPUHIIHI JISKUT B
ocHoBe aesatensHocTy [THC.

[TpuHIMn HEpBU3MA MpEANoJiaraeT BeAYIIYIO0 POJIb HEPBHOW CUCTEMBI
B peryisiiuu GyHKIIUNA OpraHu3Ma.

Hcmopus pazeumus peprexmopnoii meopuu.

Pene Jlekapr ( 1596- 1650).  IIpenmoyioskuii, 94To MPH BO3ICHCTBUU
BHEIIHETO pa3fpaxuTess ( 0KOr TlaMeHEeM CBEYH ) MPOUCXOAUT HAaTS-
TUBaHUE HEPBOB, OTKPBIBAIOTCS KJIAlaHbl B KEJMyJA0UKaxX rOJIOBHOTO MO3ra,
U3 HUX BBIXOJUT KUBOTHBIM AyX, KOTOPBIN MO apTEPUSM JOCTUTACT MBIIIII U
MPOUCXONUT JBMKEeHHE. HecMOTpsi Ha MeXaHUWIM3M, B TUIIOTE3€ MPUCYT-
CTBOBAJIM BCE OCHOBHBIC 3BEHbsI pedieKTopHOM nyru. [IpucyTcTBOBaN MPUH-
IIUI IeTepMuHu3Ma. [ umnore3a Obuta myaqucTUYecKas, T.K. MPU3HABAIUCH U
MaTepaIbHOCTh MPOLECCOB U MPUCYTCTBUE )KUBOTHOTO TyXa.

Wpxu TIpoxacka ( 1749-1820). Been Tepmun “peduiexc”, B
npoiiecce uccienoBaHus nepudepruyeckoi 4acTu pedIeKTOpHON qyru mokKa-
3aJl, 4TO 3TO HEPBHI.
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N.M.Ceuenos ( 1829- 1905). SIBuiics OCHOBOITOJIO)KHHKOM pediiek-
TOpHOI Teopuu. [lepBbIil 10Ka3anm MaTepUuaIbHOCTh MPOILIECCOB 00ECIICUCHUS
pednexkropHol peakiuu. Hammcan kaury “Peduexcesl romoBHOTO MO3ra”, B
KOTOPOM M3JI0KHJI OCHOBHBIE MOJO0XEHUS peIeKTOPHON TEOpUH, 000CHOBAT
BEIyIyl0 poiib pedrexkropHoro npunimna B aesrensHoctu [ITHC. Otkpoun
npouecc Topmosxenus B [THC.

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

Yapns C. Hlepunrton ( 1856- 1952). Uccneays pediekTopHyro aes-
TEIBHOCTh, OOHAPYKUJI CYIIECTBOBAHHWE OMOJIOTHYECKON OOpaTHOM CBSI3U U
BBeN TepMuH “PedexropHoe konbio”. Onucan psjl CBONCTB HEPBHBIX IEH-
TPOB.

[1.K.Anoxun ( 1898-1974). Pa3pabGortan Teoputo (yHKIMOHAIb-
HbIX cucTteM. COrjlacHO 3TOW TEOpPUHU CJIOKHAs JAESITENbHOCTh OpraHu3Ma
obecrieunBaeTCsl HE OTACIBHBIMU PEPICKTOPHBIMU PEAKIUSIMU U HE UX CYM-
MOH, a CJOXHOW (PYHKIHOHAIBHOM CHUCTEMOM, OOBEIUHSIONICH pa3HbIC
ctpykrypbl [THC, sHIOKpUHHOE 3BEHO PETyJISIIAHM, MEXAHW3MBl NaMITH U
JIpyTrye ncuxudeckue QyHKIuu.

Knaccugpurxayus pegnexcos.

- 10 MECTy pacHOJIOKEHHUs peuenTopoB ( MHTEPO, IKCTEPO U MpO-
IPEOPELICITUBHBIE ),

- 110 XapakTepy pedrIeKTopHOTo AEUCTBUS ( MOTOPHBIE, CEKPETOPHBIE U
COCYJ0/IBUTATEIIHHBIE ),

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

- 110 MECTY PACIOJIOKEHUS UEHTPAIbHON YacTH pedIeKTOPHON AYTH (
CHuHaJbHbIe, OynbOapHble, OuUAHUE(haTuYecKue, Me3dHIepaabHble, KOPTHU-
KaJIbHBIC ),

- YCIIOBHBIE U O€3yCIIOBHBIE.

Cmpoenue pegnrexmopHoti Oyeu. BbIIensaiOT 5 OCHOBHBIX 3BEHBLEB
(puc. 31):

1 - penenTop,

2 - addepeHTHBI MyTh,

3- HC,

4- spdepeHTHbI TyTh,

5- pabouwnii opras.

B 3aBucuMocCTH OT KOJMYEeCTBAa HEHPOHOB B pedIECKTOPHON AYyTre pe-
(exchl ObIBaIOT MOHOCHHANITUYECKUE U TTOJIUCUHATITUYECKHE.

OcHosHble npuHyunvl peghiekemopHol meopuu: TPUHLHUI JETEPMHU-
HU3Ma, TPUHIUII CTPYKTYPHOCTH, IPUHITUIT €IMHCTBA aHAJIU3a U CUHTE3A.
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Puc. 31. Cmpoenue peprexmopnoti oyau.

I'nmasa 7. ®U3NOJIOI'USA HEPBHbLIX HEHTPOB

1. Ilonamue o nepsHom yenmpe u e20 C80UCMEAX.
2. Koopounupyrowue npunyunst ¢pynxyuonuposanus [{HC.
3. Topmoocenue 6 [[HC.

7.1. Ilonamue o HepeHOM yeHmpPE U €20 CEOUCH BAX.

HepeHnuiti yenmp - COBOKYITHOCT HEMPOHOB, YYaCTBYIOIIUX B obOecre-

YEHUU PETYJIAINN ONpeIeICHHON (PYHKIIUU OpraHu3Ma.

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

YKEHBI B pa3HbIX aHaToMuueckux otaenax [[HC.

Ceoticmea HepsHbIX YeHMPOS.

e OaHOCTOPOHHSISE MPOBOAUMOCTh. OOBICHIETCS OJHOCTOPOHHEW MPOBO-
JAMOCTBIO XUMAYECKUX CUHAIICOB.

e 3ajepikka mpoBeneHus Bo30yxaeHus. Onpenensercs CyMMalle cuHar-
TUYECKHUX 3aJCPHKEK .

e [loBbilieHHasd yroMmiisieMOCTh. CBsI3aHA C pa3BUTUEM MPOIIECCA TOPMOKE-
HUS, a TaKXK€ MOBBIIICHHOW yTOMJIIEMOCTBIO M HHM3KOW JIaOMIBHOCTHIO
XUMHUYECKUX CUHAIICOB.

e JSBneHue mocnenercTBus. Pa3znmuuaroT KpaTKOBPEMEHHOE W JOJITOBpE-
MEHHOe TmocieaeicTBue. KpaTkoBpeMEHHOE OOBSICHSACTCA ITUTEIHHOU
CJIEI0OBOU AENONSIpU3alnel HEMpOoHa. [[0NroBpeEMEHHOE CBSA3aHO C LIUPKY-
Jsreit Bo30yKACHUSI B HEHPOHHBIX TETISX.
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e Tpanchopmanusa putma. [IposiBisercs B U3MEHEHUH YacTOTHI MMOTEHIIMA-
JIOB JIEUCTBUS NPHU MPOXOXKIACHUH BO30YXKIACHUS 4epe3 HEPBHBIA LEHTP.
B03MO0HO HECKOJIBKO MEXAHU3MOB.

Tonyc nepsuwix yenmpos . IlposiBnsiercst B TOHyce padodero oprasa. B
NOJJICp>)KaHUKM TOHYCa HEPBHBIX IIEHTPOB OTPOMHOE 3HaueHHe uMmeeT adde-
peHTanusi oT pabouero oprana. JleapdepeHTani KOHEYHOCTH TPUBOJUT K
NaJCHUI0 TOHYCa COOTBETCTBYIOIIMX JIBUTATENbHBIX LIEHTPOB M TOHYCA CKeE-
JIETHBIX MBIIIILI.

Cymmayus 6 Hepsnvix yenmpax. PaznmmyaroT BpEMEHHYIO WM TOCTe-
JIOBATEJIbHYI0 CYMMAIIMIO ¥ IPOCTPAHCTBEHHYIO cCyMMaItuto (puc. 32).

BpemenHas cymmanus BO3MOXHA B Mpelenax OJHOro cuHamca. B oc-
HoBe JiexkuT cymmariuss BIICIT ( Bo3Oyxparomuii mOCTCUHANITUYECKUHN T10-
teHuuan) win TIICIT ( TopMO3HOI MOCTCMHANTUYECKUA MOTeHHHAI ). Mo-
KET CYMMHPOBATHCS TOIBKO BO30YKIEHUE UIH TOJIBKO TOPMOKEHUE.

IIpocTpancTBEHHAss cyMManus NPEANOJIaracT CyMMaUUIO AJIEKTPOTO-
Huuecku pacnpocrpansrommxcss BIICIT m TIICII HeCcKOIBKMX CHHAICOB.
MoskeT cyMMupoBaTbcs BO30YyKIE€HUE, TOPMOXKEHHE, a TAKKE BO30YKICHHE
Y TOPMOKECHHUE.

BpeMeHHaA CymMmMaLnA npocTpaHCTBeéHHaA CyMMaLMnA

(- BI'ICI'I BI'IC Tncn

BI'ICI'I

Puc. 32. Buowvl cymmayuu 6 Hep8HbIX yenmpax
Cnonmannas akmusnocms. XapakTepHa NI MHOTHX HEPBHBIX II€H-
TpoB ( IbIxarenbHbI 1eHTp ). [IposiBisieTcs B CIOHTaHHOW T€HEpaIuu Io-
TEHIMAJIOB AehCTBUs. CIIOHTaHHAs aKTUBHOCTh MOXET IMPOSBIISITECS B M30-
JIMPOBAHHOM HEPBHOM LIEHTPE.

7.2. Koopounupyouwue npunyunsl goynkyuonupoeanus I[THC.

Ilpunyun xoneepeenyuu. llpenmnonaraet cXoxacHUE BO3OYKIACHUS OT
MHOTMX HEHPOHOB K OJHOW HEMPOHHOU Ipy1Iie. HaCTHBIM cilydaeM sBISETCA
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MOPUHIINIT OOIIEro KOHEYHOTO MYTH s MOTOHEHPOHOB CIMHHOTO Mo3ra (
Y.IllepunrroH ). JIexxut B ocHOBe cuHTeTHUECKOM nestenbHocT [THC.

A

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

Ipunyun ousepeenyuu. Ilpunnmn oOpaTHBIM KOHBEPTEIMH - PACXOXK-
nenue. Jlexut B ocHOBe aHanuTuuecko aesrenpHoctu LITHC.

Ipunyun obpamuoii céa3u. 3a cueT 0OpaTHOM CBSI3U HEUPOHBI MOTYT
pEeryjaupoBaTh MOTOK MH(OpMAaIUU, KOTOPbIA K HUM TocTymnaer. CBi3b Mo-
XKET OBbITh MOJOXKUTEIBHOU ( YyCHUIMBAIOIIECH ) U OTpULIATEILHON ( TOPMO3Si-
et ). Otor npuHuuMn peanusyercs kak BHyTpu LIHC, Tak u npu cBs3ax ¢
nepudepueil ( TpUHOUO OOpaTHOW WM BTOpUYHOW addepeHTanuu Mo
I[1.K.Anoxuny ).

Ipunyun cybopounayuu. Bes IIHC MHOXECTBOM CBsi3eil 00beIMHEHA
B €uHOe 1iesioe. BMecTe ¢ TeM CylIecTBYeT hepapxuueckas opraHu3alus B
ee JIeSITeNbHOCTH ( HU3IIUE IIEHTPHI TOTYUHEHBI BBICIIIUM ).

Ipunyun oomunanmei. SIBIS€TCS PYKOBOJSAIIUM MPUHIIAIIOM B 00O€c-
NEYEeHUH  ILeleHanpaBieHHol  aestensbHoctd  [THC. OTKpBIT
A.A.YXTOMCKUM, KOTOPBIN HaOMIOAAT y COOAKU yCHIICHHE aKkTa JedeKaruu
OomneBbIM pazapakeHueM. Ouar JOMUHHUPYIOUIETO BO30YXKICHHS BO3HHUKAET
IPU 3HAYMMBIX U3MEHEHUSIX BHEIIHEW WM BHYTpeHHEW cpeabl. OH moaasis-
€T aKTUBHOCTh (DYHKITMOHAJIBHO OJU3KUX IEHTPOB MOCPEICTBOM HHIYKIIHH
npouecca TopMoxeHusi. OdecneunBaeT yJOBJIETBOPEHUE BEAyIEW WU J10-
MUHUPYIOIIEH MOTPeOHOCTH.

Ceoticmea 0OMUHAHMHO20 o4aea.

1. IloBbilieHHast BO30yauMOCTh. [lopor BO3OyXeHUS AOMUHUPYIOIIETO
HEPBHOT'O LIEHTpa CHIKaeTcs. Ero Bo30yx/IeHUE YCUIIUBAETCA HE TOJIb-
KO 3a cueT cnenuduyeckux ( aIpecoBaHHBIX K JAaHHOMY LIEHTPY ) CBS-
3ei, HO U 3a cueT Hecnerupuyeckux ( OCHOBHBIM aIpECaTOM SIBIISIOTCS
JPYTHUE IEHTPBI, HO M0 KoJUIaTepasisiM WHGOPMAITUS MOCTYMaeT K JOMH-
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Hupyomemy ). llumeBas JoOMHHAHTa yCHJIMBAETCS HE TOJIBKO IHILE-
BBIMU IOPOTOBBIMHU U MOANOPOTrOBBIMHU Pa3apaKUTENSIMUA, HO U JIPYTH-
MU, HalTpUMeEp, OOJIEBBIM.
. CTOMKOCTh TOMUHAHTHL. BO3ZHUKIINIT TOMUHUPYIOIIMI o4ar Bo30yxie-
HUS MCUYE3aeT TOJBKO MOCIE YAOBICTBOPEHUS JOMUHUPYIOMIEH MOTPeO-
HOCTHU WJIM TIPY MOSIBICHUU OoJiee CHIIbHOM JoMuHaHThl. CuiibHOE Ooie-
BOE Pa3ApaKEHNE TOPMO3HT IUILIEBYIO JOMUHAHTY.
. IHepTHOCTh JOMHUHAHTHL. JJOMUHUPYIOMIMKA oyar BO30YyKIEHUS HCUYe3a-
€T HE cpa3y Mocie yAoBIeTBOpeHue norpedHoctu. [Ipumepom sBisercs
[UIIEBOE ITOBEICHNE HAKOPMIIEHHOTO )KMBOTHOTO.
. CnnocoOHoCcTh K cymMmanuu. Cymmanus sBisercs OOLIMM CBOMCTBOM
BCEX HEPBHBIX LEHTPOM, JUI JTOMUHUPYIOILIETO LIEHTPa, B CBSA3HU C €r0
MOBBIIIEHHON BO30YyAMMOCTb, TEM OOJIEE.
7.3. Topmooswcenue ¢ IIHC.
B I[MHC cocymiecTBytoT ABa OCHOBHBIX HEPBHBIX MPOLIECCA: MOPMO-

JrceHue u 6030ydcoenue. OCHOBHOE 3HAYEHUE IPOLIECCOB TOPMOKEHHUS CO-
CTOUT B OFPAHMYEHUU BO30YIUTEIBHOTO IMpOIECCa, YTO OOECIEYMBAET BO3-
MOKHOCTh OCYIIECTBIIeHUs peryaupyromierd poiu [IHC. Bropoe 3nauenue -
oxpanutenbHoe ( mpenoxpansetr LIHC ot nepeBo3OyxneHus ).

Mexanuzmor mopmoorcenus. 110 MexaHW3My pa3idyarOT IPECUHANTH-

YCCKOC U ITOCTCHUHAIITHYCCKOC TOPMOKCHHUC.

B ciywae npecunanmuyecko2o TOpMOKEHUS TOPMO3HOM HEHPOH 00pa-

3yeT aKCOAKCOHAJIbHBIA CHHANC HAa TEPMHUHAISIX aKCOHA BO30YXKIAIOIIETro
HelipoHa (puc. 34).

MpecrHanTU4ECKOe TOPMOXKEHUE
Bo30yxKOa W TOPMO3HOH
HEWpPOH HEeWpOoH

= FTAMK apru4eckuin cuHanc

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

v v
.

Puc. 35. [locmcunanmuueckoe mopmodicernue

Menuaropom B 3ToM Buae topMoxkeHus siBisercss ['TAMK ( ramma-
aMmuHOMacisiHast kuciiota ). TAMK  yBenuuuBaeT NpoHUIIAEMOCTh IMOCTCH-
HANTUYECKON MeMOpaHbl i XJiopa. B ¢Bsizu ¢ 0OJbIION BETUYMHON MEM-
OpaHHOTO TOTEHIIMAJIA aKCOHA XJIOP MO JJIEKTPUYECKOMY T'PAJHEHTY BBIXO-
JUT HApYXKy, oOecrieunBast ACTMOISIPU3ALNIO TOCTCUHANITHIECKON MEMOpPaHHbI.
Ota aenoJisipu3anus AIEKTPOTOHUYECKH PACIPOCTPAHIETCS HA COOCTBEHHO
MeMOpaHy akCoHa, HO HE JEMOJSIPU3YET €€ 10 KPUTUUECKOTO ypoBHs. [[nu-
TeJbHas JENoJspu3alus MeMOpaHbl aKCOHA MPUBOAUT K WHAKTUBAIUU TO-
TEHIIMAI3aBUCUMBIX HATPUEBBIX KaHAJIOB ( aHAJIOrM4HO 3(PdekTy katoaa). B
pe3yibTare BO30yJIUMOCTh M MPOBOAMMOCTh y4acTKa akcoHa mamaer. IIpo-
BEJICHHE BO30YKJICHUSI K BO30YKJIAIOIIEMYy CHHAIICY WM 3aTPYIHSETCS, WIH
OJIOKUpYyeTCS.

B caydaer nocmcunanmuueckoeo topMoxkeHus (puc.35) Ha OJHOM
HEHPOHE KOHBEPTHPYIOT BO30YXKIAIOIINE U TOPMO3HBIE HEHpOHBI. Brinene-
HUE TOPMO3HOTO MeuaTopa ( HampuMmep IIIUIUHA ) TPUBOIUT K YBEITHUCHUIO
MIPOHUIIAEMOCTH MEeMOpaHbI JJI Kajdusi U XJIOopa, BOSHUKHOBEHUIO THIIEPIIO-
nspuzanuun win TIICIL. T'unepnonsipu3anus 3JI€KTPOTOHHYECKU PacHpo-
CTpaHsIETCs Ha COOCTBEHHO MEMOpaHy KJIETKH, YBEJIUYHMBAsi MOPOT BO30YK-
nenusi. Bo3oyaumocts nmagaet. JIjisi akTUBalMKM HEOOXO0uMa OOJIbIast BEIU-
ynHa BIICII cocennero cunarca.

Buowvr mopmooicenus ¢ [[HC.

Llenmpanvnoe (  Ceuenogckoe )  mopmoowcenue.  OTKpPBITO
N.M.Ce4yeHOBBIM B 3KCIIEPUMEHTE C HAJOKEHUEM KpHUCTala MOBAPEHHOU
COJIM Ha YETBEPOXOJIMHUE OTKPBHITOrO0 MO3Ta JiTymku. OOHapy>KUJl yBeIu4e-
HUE BPEMEHH CrudaTesbHOro peduiekca ( BpeMsi OT HAaHECEHUS pa3ipakeHus
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70 Havana pedIeKTOPHOM peakiuu ). DTOT OIBIT MO3BOJUI CIETaTh 3aKII0-
yeHue o cyuiectBoBaHuu nponecca topmoxkenusa B LIHC.  CeueHoBckoe
TOPMOXKEHHE 00eCTIeUNBACT PEATU3ATIUIO IPULINTIA CYyOOpIMHALIHH.

Topmooicenue ecned 3a 8036yxcoenuem. COCTOUT BO BPEMEHHOM CHU-

KEHHH BO30YAMMOCTH HEPBHOIO LIEHTpaA MOcje ero Bo30yxaeHus. OTHUM u3
MEXaHHM3MOB SIBJISIETCS BPEMEHHOE YBEIMYCHHE ITOpora Bo30yKICHUs HEUpO-
Ha BCJIEJCTBUE JUTUTEIBLHOM CIIEI0BOM TMIEPIIONSPU3ALINH.
[leccumanbHOe TOpMOKEHHE. BoO3HUKaeT Mpu UIMTEIBHOM WIH CHIBHOM
pazapaxenur. OMH U3 MEXaHU3MOB COCTOUT B CHUKEHUM UyBCTBUTEJIbHO-
CTH ITOCTCHHAINTUYECKONH MeMOpaHbl K MenuaTopy ( JECMHCUTH3ALMS peLen-
TOPOB ).

Boszspamnoe mopmoorcenue. XapakTepHO JJIsI MOTOHEUPOHOB CIIMHHO-
ro mo3sra. [locie BpIxoga W3 CIMHHOTO MO3ra akKCOH MOTOHEHpoHa oOpa3yer
KOJUIaTepaib, KOTOpasi aKTUBUPYET BCTABOYHBIM TOPMO3HOW HEMPOH. ToT, B
CBOIO OYepeilb, TOPMO3UT MOTOHEUPOH. B 3TOM BHIE€ TOPMOKEHUS peain3y-
eTCsl OTpHUIaTeNibHass oOpaTHas cBs3b. [IpoTekaeT Mo THUIy MOCTCHHAINTHYE-
CKOTr0 TOpMOXeHus (puc. 36).

™~

Puc. 36. Bozspamnoe mopmooicenue

Jlamepanvnoe mopmoowcenue. llpennonaraer pacnpoCTpaHEHUE INPO-
1ecca TOpMOKEHUSI Ha HEPBHBIE LIEHTPBI, KOTOPbIE HAXOASTCS PSJIOM C OYa-
oM BO30YKICHUS.

Peuunpoknoe topmoxxkenue. ConpspkeHHOE TOPMOXKEHHE MOKa3aHO Ha MpH-
Mepe paboThl aHTArOHUCTHUYECKUX Tpynn Mbiiil. Bo3Oyxaenue crudarens
OJIHOBPEMEHHO BBI3bIBAET TOPMOKEHHE pa3rudatenst 1 Ha00O0pOT.

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

1. Obwuii nian yenmpanvbHoU pe2yasayuu 08ueamenbHOU aKMUSHOCHU.
2.  CnunHOoU MO32 8 pe2yayuu 0BUNCEHUII.
3. [sucamenvhvie cucmemvl cmeona Mo3ed.
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4. Mo3sowceuok 6 obecneuenuu 0su2ameibHou AaKMUSHOCU.
5. Dynkyuu 6a3a1bHBIX caHeIUE8 8 PECYNAYUU OBUNCEHULL.
6. /[sueamenvHasn kopa 6 obecneyenuu MOMOPHO20 OeliCEUsl.

8.1. Obuwguit naan yenmpanvHoU peZyIAuUN 08U2AMETbHOI AKMUBHOCHU.

YenoBek akTUBHO B3aMMOJECHUCTBYET C BHEIIHEN CPEAOU U aKTMBHO Ha
He€ BIMSET MOCPEJCTBOM JIBIKEHUM. OHU MOTYT OBITh HANpaBJIEHbI HA MO/I-
Jep>KaHue T03bl, IEPEMENICHUE TENa B MPOCTPAHCTBE, MIEPEMEILICHUE YacTen
Tena, TepMoperyssanuio. [[puHIUnuanbHo BaXHOW (PYHKIIMEH NBUTATENbHON
CHUCTEMBI SABJISIETCA €€ POJIb B PEATU3ALMY T€HETUYECKH I€TEPMUHUPOBAHHBIX
pPOrpaMM pOCTa U pa3BUTHS. J[BIXKEHUS MOTYT OBITh MPOU3BOIbHbIMU U He-
npou360bHbIMY. [IBUTaTeNIbHAss aKTUBHOCTD SIBJISIETCA HE TOJBKO PE3yJIbTa-
TOM PEPIEKTOPHBIX PEAKIMNA, HO U BHEIIHUM NPOSBICHUEM 3aJI0KEHHBIX B
IMHC nBurarenbHbIX TPOrpaMM.

CtpykTypHasg oOpraHu3anusi peryyisiiued IBMKCHUH MPEearoaaract
pazoenenue gyuxkyuti Mexay pasubiMu crpykrypamu [{HC. Briciue ( MmoTH-
BAl[MOHHBIE 30HBI KOPBbI, MOJAKOPKHA U aCCOLMATUBHBIE 30HBI KOPHI ) OIpee-
JSIOT MJ1aH JBUKEHMH, KOTOPBIM BKIIIOUAET B ce0s MOOYKIEHUE K AEHCTBUIO
Y 3aMBbICEJI JEUCTBUA.

Komanpa 3ambiciia JeHCTBUS aApecyeTcsl K CTPYKTypam IpOrpaMMHO-
ro obecrieuyHus ABMKEHUMN ( cucTeMa 0a3albHBIX TAHTJIIMEB U MO3XKEUOK ). B
HUX 3QJI0’KEHBI TCHETUYECKHU JIETEPMUHUPOBaHHBIC ( 0a3aibHbIC TAHTIIUU ) U
puoOpeTEeHHBIE ( MO3KEUOK ) TPOrpaMMbl  B3aUMOJCHCTBUS Pa3HbIX TPy
MBIIII] B IPOIECCE BBIMOTHEHUSI ABUKeHUs (puc. 37).

HNcnomuurensabiMu  cTpyktypamu LIHC ABASIOTCS MOTOpPHBIE 30HBI
KOpBI, CTBOJI MO3Ta ¥ CIMHHOM MO3T C MOTOPHBIMU eauHunaMu. Ha ypoBHe
KOpBI MPOTpaMMa CXEMBbI JIBHKEHUS NPEBPALIACTCS B KOMAaHJbl OINPEIEIICH-
HBIM IpyNIIaM MBIIIL] Ha OCYIIECTBIECHUE dJIEMEHTOB ABMKEHUM. CTBON MO3-
ra o0ecreurBaeT PEeryyslui0 MO3bl U TOHUYECKHH KOMIIOHEHT IBUKEHUI.
CruHHOM MO3I OCYIIECTBIISIET MPOCTEUIINE PEQIIEKCHI MOAIEPKaHUS ITUHBI
Y OPraHUYE€HUs HANPSKECHUS MBI, UCIIOJHEHUE KOMaHJ PacloJIOKEHHBIX
BBILIE CTPYKTYP.

Hapyiienust B 3Toi uepapXxudeckoi cUCTeMe Ha JIF0OOM YpOBHE TMpH-
BOJAT K HAPYLICHUIO IBUTaTEIIbHOM aKTUBHOCTU. B CBS3MU € INIACTUYHOCTHIO
HEPBHBIX [IEHTPOB YaCTh HAPYIICHUI MOXKET KOMIIEHCUpOBaThcs. Yem Oosee
BBICOKO OPraHU30BaH JIBUTATEIbHBIN IIEHTP, TEM OO0JIbIIE BO3MOKHOCTEH JIJIs
KOMIIEHCAllMW HAapyLIEHUW. BpICTpee BCEro mpoXoAsAT ABHUraTelIbHbIC Iapa-
JINYM, CBSI3AHHBIE C HAPYIIEHUSMH ACCOLUMATUBHBIX U MOTHMBALIMOHHBIX 30H.
HamHoro xyxe xomrneHcupyercs HapyleHne GyHKUUNA CIMHAIbHBIX HEHpPO-
HOB.
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MoTuBaLUMOHHBIE Mo6yxaeHune K
30HbI KOpbI U Nog- AeNCTBUIo
KOPKM

AccoumnaTmBHbIe 3ambicen pei-

Cxema gen-
cTBMUA

MO I VOOIMO

OBuratenbHasn
Kopa

CTBON Mo3ra Perynauus
no3sbl

CnuHomos3ro-
Bble HEMpo- MoHo- 1 nonu-
Hbl, CUHanTn4e-

MoTOHENPOHbI ckue nechnechl

OnunHa mbiwy,
CMUHHOro Mo3ra HanpsKEHNe

Puc. 37. Ponb omoenog nep8Houl cucmemul 8 Opeanu3ayuu 08UNCEeHUl

8.2. Cnunnoit mo3z 6 pezyniauuu 08usceHul

SIBNsieTCS MCMOTHUTENBHOM CTPYKTYpOM MO OTHOUIEHHUIO K PaCIOJio-
KEHHBIM BBILIE JBUTATENbHBIM ILeHTpaM. CamocTosiTenbHas NeSITebHOCTh
CHUHAJBHBIX JABUTATENIbHBIX CHUCTEM OOECIeYMBaeT MPOCTEUIINE, HO OYEHb
BAXKHBIE JBUTATENbHBIC PEAKIMHU. ITO PEeQIEKChl MOJIIEPKAHUS TOCTOSH-
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CTBa JJIMHBI CKEJIETHBIX MBI, PeQIIeKChl OTPaHUYEHUS] HANPSDKEHUS CKe-
JICTHBIX MBIIII], TOJUCHHANITHYECKUE pediiekchl. B uncTtom Buae coOCTBEH-
HbIE peIIEeKChl CIIMHHOTO MO3Ta MOXHO HCCIIEJIOBaTh Ha CIIMHAJIBLHOM KU-
BOTHOM.

Cnunanvnoii wiox. Bo3HUKaeT npu paspbiBae cnMHHOro mosra. Ilpo-
ABIIIETCS B BBIPQKCHHOM HAPYIIEHUU PEQIIEKCOB, LIEHTPHI KOTOPHIX JIOKATH-
30BaHbl HIKE MecTa TpaBMbl. OCHOBHAsl IPUYMHA IIOKA COCTOUT B Hapylle-
HUSIX CBSI3€H C BBIIIE PACIIOIOKEHHBIMU HEPBHBIMU 1IEHTPAMU.

B cniunHOM MO3re peryssius ABUTraTelbHONM aKTUBHOCTH o0OecIieunBa-
€TCSl BCTAaBOYHBIMU HEWpOHaMH, aibha MOTOHEHPOHAMH U TamMMa MOTO-
HelipoHamu. DddepeHTHas MHHEpBAIM CKEJIETHBIX MBI 00ecreunBaeTCs
anbda MoToHepoHamu. VX akcoHbI 00pa3yroT TOJICThIE BOJIOKHA THMa A-
anbda.

Peyenmuenwiii annapam CKENETHBIX MBIIIIL MPEACTABIEH MBbIIIEYHbI-
MU BEpPETEHAMM U TeablaMu [ onblku. Mbiweunsie 6epemena pacnoyiokKeHbl
napajuiedbHO 3KCTpady3abHBIM MBIIICUYHBIM BOJIOKHaM. Kaxkmoe  Mblieu-
HOE€ BEPETEHO COCTOUT U3 COEAMHUTEIBHOTKAHHOM KaIlCyJbl, BKJIKOYAIOIIEH
UHTpady3aabHble MBIIICYHbIE BOJOKHA. YyBCTBHUTENIbHBIE BOJIOKHA adde-
PEHTHBIX HEHPOHOB OOBHUBAIOTCS BOKPYI CpeaHEH 4acTH HHTpady3aJbHOTO
BOJIOKHA, 00pa3ysl aHHYJIOCIHUPAIbHOE OKOHYAHKUE. DTH BOJIOKHA Ha3bIBAIOT-
csl nepBUUHbIMU appepentamu. HTpady3anbHble OKOHYAHUS C SIIEPHOU 11e-
OYKON MHHEPBHUPYIOTCS U BTOPUUHBIMH CEHCOPHBIMU OKOHYaHUSIMU ( BTO-
puuHbie ahPepeHTs! ), pacrooKEeHHBIMU Ha Mepudepuu BOJIOKHA.

Apgepenmuasn umnynrbcayusi OT MBIILIEYHBIX BOJIOKOH C SJIEPHON CyM-
KO sIBIsIeTCs IMyCKOBOW B peduiekcax MNOAACpXaHUs JJIMHBI CKEJIETHBIX
MbI. AddepeHTHas UMITyIbCalUs OT MBIIIEYHBIX BOJIOKOH C SIIEPHOM Lie-
MOYKOW aKTUBUPYET HEHPOHHBIE TPYMIbl, YYaCTBYIOUIME B OOECIEeYEHUU
IBWOKCHUST BCeH KOHEYHOCTH. AddepeHTHas MUMMIyJIbCalysi OT MBIIICUYHBIX
BEpPETEH UAET MOCTOSHHO ((POHOBAasT UMITYJIbCALIMS), YCUIUBASACH MPU PACTS-
’KEHHUH MBIIII 1 YMEHBIIASCh TIPU UX YKOPOUCHUHU.

Ipgepenmnas unnepsayus uHTpady3anbHLIX BOJOKOH OOecreynBa-
€TCsl raMMa-MOTOHEHPOHAMHU. Y BEJIMYEHUE UMIYJIbCALUA OT HUX BBI3BIBAET
COKpallleHHe HWHTpady3aJbHOTO0 BOJIOKHA, pa3Ipa)k€HUE YYBCTBUTENIbHBIX
BOJIOKOH U ycuiieHne aepeHTHON UMITYJIbCAITUH.

[lo MomanbHOCTH pa3ApaXeHHsI MBILICYHbIE BEPETEHA SBIAIOTCS pe-
HenTopamMu pacTsbkeHus.  [Ipu pacTsbKeHUM MBIIIIBI, COOTBETCTBYIOIIEH
JUITMHE TIOKOS, YacTOTa MOTEHIHAJIOB NEUCTBUSA, UAYIIUX MO addepeHTHbIM
BOJIOKHaM, HeOoJbinas. [Ipu ganpHeieM pacTsKEHUH MBIIIIBI UMITYJIbCa-
Usl yCUiauBaeTca. AHaJoruyHoe yBennueHue addepeHTannu MokeT ObITh
MOJIYYEHO MPU HEU3MEHHOM JIJIMHE MBI, HO YBEJIMYEHUU TOHYCa ramMma-
HelipoHa. Takum 00pa3oMm, CYIIECTBYIOT JBa MEXaHHU3Ma, MPUBOMISIINX K
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BO30Y>KJICHUIO MBIILIEYHBIX BEpeTEeH : 1) pacTspKeHHe MBIIIIBL, U 2) COKpale-
HUE UHTpa(y3aTbHOrO BOJIOKHA.

Tenvya 'onvoorcu. OOpa3oBaHbl CYXOKHIBHBIMA HUTSIMH, OTXOSIIH-
MU OT JECSITH SKCTpady3albHBIX MBIIIEYHBIX BOJOKOH U OKPYKEHHBIX CO-
€MHUTEIIbHOTKAaHHOM Karcynoi. K cyxoxxmibHbIM TenpnaM ['onbmkn non-
XOJAT MUEIUHU3UPOBAHHBIE TOJICTBIE BOJIOKHA, OOpa3yroUIue YyBCTBUTEIb-
HbIE OKOHYaHUSI BOKPYT CYXOKWJIBHBIX HUTE. B OTIINUKE OT MBIIIEUHBIX BE-
pETEH OHM PACIOJIOKEHbl HE MapajuleNIbHO SKCTpady3aJbHBIM MBIIICYHBIM
BOJIOKHaM, a nocieaoBareibHo. @oHoBas adepentanus ot tenel] ['onbmpxu
oTCyTCTBYeT. OHAa BO3HUKAKET TOJBKO MPU YBEIMUYCHUHN HAIMPSKEHUSI MbIII-
bI.

Penexcol noodeporcanusn Onunwvl ckeiemHvix mMviudy.

OHu cocTosT B pepIeKTOPHOM YKOPOUEHUHU WIIA PACCIA0JICHHH CKe-
JIETHBIX MBIIIL TPU YBEJIIMUCHUHU WJIM YMEHbIICHUU addepeHTaluu OT MbI-
HIEYHBIX BepeTeH. JTU pedIeKCchl UMEIOT OOJIBIIOE 3HAUEHHUE I NOAepKa-
HUA TOCTOSTHHOTO TOHYCA CKEJIETHBIX MBIIIL, 00ECIeYeHUs COXPaHEHHs MO-
3. [IpuMepoMm sBIsieTCSI MOHOCHHANTHYECKUM KOJICHHBIH pediekc, ocy-
HIECTBJISIEMBI TIPU yJape HEBPOJIOTMUYECKUM MOJOTOYKOM IO CYXOXKHIIHIO
pasrubatenss KoHeUHOCTU. KpaTKOBpeMEHHOE pacTsSKEHUE MBI pa3ruda-
Tenel yBennuuBaeT ahPepeHTainio OT MBIIIEUYHBIX BEPETEH, YTO MPUBOIUT K
YBEJIIMYEHUIO BO30YXK/IE€HUS HEHPOHOB, MHEPBUPYIOMIMX ATH MbIbl. [Ipo-
UCXOAUT COKpAIllEHUE MBI U pa3ruOaHue KOHEUHOCTH. OJTHOBPEMEHHO 4e-
pe3 BCTAaBOYHBIE TOPMO3HBIE HEMPOHBI MPOUCXOIUT peyunpokHoe (Comps-
KEHHOE) TOPMOYKEHUE MBIIIIL] AaHTarOHUCTOB.

[Ipu ocylIEeCTBIEHUH CIOKHBIX JIBUTATENBHBIX AKTOB MPOUCXOIUT O-
HOBpPEMEHHAsl aKTUBALUA - KOAKMUsayus aibqha u 2amma MOMOHEeUpPOHOS.
OHa cocTOMT B TOM, YTO OJHOBPEMEHHO aKTUBHUPYIOTCA aib(da HEUpOHHI (
o0OecreynBaeTcsl caMo JBM)KEHHE ) M ramMma HEeHpoHbI ( MOJJIEp:KUBAETCS
BO30YyXx/eHre alib(a HEHPOHOB ). AxTuBaIus aibpa-MOTOHEHPOHOB 4Ye-
pe3 raMMa-MOTOHEUPOHBI HA3bIBAETCA caMMa-nemuel.

Pecgpnexcvr oepanuuenus nanpsscenus ckenemuuolx moluiy( mopmosHvie
CYXOHCUTIbHBLE PeqhieKchl ).

OcymiecTBIAIOTCA TPU YBEJIWYEHUH HaIpsKEHUS MbIbl. Bo3pacra-
IOIEE MEXAHWYECKOE HANpPSHKEHHE CYXOXKWIMKA SBISETCS pPa3ApakKUTEIEM
st tener; [onbmxu. Bo3nukaroree Bo30yXKJACHHE IMOCTYMAeT B CIHUHHOMN
MO3I' U 4Yepe3 CUCTEeMY BCTaBOUHBIX TOPMO3HBIX HEWPOHOB OOECHEUMBAET
TOPMOXEHHUE €€ MOTOHEUPOHOB C OJHOBPEMEHHON AKTUBALIMEN ITOCPEICTBOM
BO30YXAAIOMIUX KJIETOK MOTOHEHPOHOB MBIIII] ~-aHTarOHUCTOB. DTH pedJiek-
Chl SIBJISIIOTCS 3€PKaJIbHBIMM TI0 OTHOIICHHIO K pediexkcaMm MNoaaep:KaHus
JUTMHBI MBILIL. TOPMO3HBIE CYXOKUIIbHBIE PEIIEKCHI, B OTIUYHE OT pedIiek-
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COB MOJAJEPX AHUS JUIMHBI CKEJIETHBIX MBIIIL, AaJpPECyIOTCS HE K OJIHOMN
MBIIIILIE, & K TPYIIIE MBIIIL] ArOHUCTOB, SIBJISIOTCS MOTUCUHANTHYECKUMU.

Taxum o0pa3om, B peryyislMu AESTEIbHOCTH KaXKI0M MBIIIIBI y4acT-
BYIOT JIB€ CUCTEMbI OOPATHON CBA3U: CUCTEMA PETYJIALMH JJIMHBI U CUCTEMA
pEryisiuuy HanpsHKEHUS.

Tonucunanmuueckue osucamenvuvie peghiexcol. OCYHIECTBISIOTCA
U pa3apakeHUH KOXKHBIX PELeNTOPOB, PEUENTOPOB CYCTaBOB, PEIIEITOPOB
JaBJIeHUS U 00U CKeNeTHBIX MbIlI. [IpuMepom 31Ol rpynmbl peduiekcoB
ABIISIETCSL 000poHUmMenbHblll ccubamenvuvli peghiexc. CocTout B pediiekTop-
HOM YBEJIMYEHUH B OTBET Ha OOJIEBOE pa3/ipakeHHE TOHYCA MBIIII] crudaTe-
Jied Ipu OJHOBPEMEHHOM YMEHBIIIEHWU TOHYCA MBI pa3rudaresei oaHou
KOHEYHOCTH. OJIHOBPEMEHHO C OCYLIECTBJIEHHEM 3TOro pediekca Ta xe
HEWpPOHHAs LIENb YYaCTBYET B 00ECNICUEHUH Nnepekpecmuoz0 pazeubamenbHo-
20 pedghnexca.

boneBoe pazapaxeHre NPUBOJUT K OCYILIECTBICHHIO 4 peIeKTOPHBIX
peaKLnil:

- aKTUBallMU CrU0OAaTesnsi KOHEYHOCTH,

- TOPMOYKEHHUE pa3rudaresiss KOHEYHOCTH,

- aKTUBaLMA pa3rudaresis NpOTUBOMNOJI0KHON KOHEYHOCTH,

- TOPMOKEHHE CrudaTesisi MPOTUBOMNOIOKHON KOHEYHOCTH.

Taxoil xapakrep pe@IEeKTOPHBIX PEAKIMI HEOOXOIUM JUIsl IepeHece-
HUS LEHTPa TSHKECTH B MPOLIECCe OCYIIECTBIICHUS 3allUTHOTO pediekca. Bee
ONHCaHHBIE BbIIIE pedICKChl SBISAIOTCS BHYTPUCETMEHTAPHBIMU ( peaiu3y-
I0TCA B IPEJEnax OJHOI0 CErMEHTa CIMHHOTO MO3ra ).

Meoicceemenmapnvie 0guecamenvhvle cucmemsbl 00€CICUUBAIOTCS NPO-
NPeoCNUHAIbHBIMU 8CMABOYHLIMU HetipoHamu. OHU COCTaBIISIOT OCHOBHYIO
4acTh HEMPOHOB CIMHHOIO Mo3ra. O0ecrneuynBaoT KOOPAUHUPOBAHHYIO J€s-
TEIbHOCTh HEMPOHHBIX aHCAMOJIEH PErysIuU BEPXHUX U HIXKHUX KOHEYHO-
cTeil. DT pedeKchl 3ayCKalTCsl BTOPUYHbIMU ad(hepeHTaMu MBbIIIEIHBIX
BEPETEH C SJAEPHOM LEMOYKOW, pa3apakeHHUEM pPelenTopoB, HHUIIMHPYIO-
UXx crudarenbHbIN pediiexc.

bnarogapss stuMm pediiekcaM COMHHONW MO3T MOXKET 00eclneuyuBaTh
CJIOKHBIE JIBUTaTEJIbHbIE aKThl, KOTOPbIE 3aIlyCKAaIOTCs Kak NEepBUYHOMU ad-
(pepenTanueit ¢ nepudepun, Tak U NOCTYNAOIIUMU CUTHAJIaMH OT Pacrlojo-
’KEHHBIX BBIIIE IBUTATEIbHBIX EHTPOB T'OJIOBHOTO MO3Ta.

8.3. leuzamenwvnvie cucmemuvl cmeona mosea.

CtpyKTypbl CTBOJIa MO3ra 00ecrednBaloT 0ojiee BEICOKUI YPOBEHb pe-
TYJSUMNA JBUKEHUM, OTHOCATCA K CTPYKTypaM HEMOCPEICTBEHHOIO Jeii-
cTBUs. X NeATENbHOCTh COCTOUT HE TOJIBKO B pEAIM3alMH MPOrpamMM JIeu-
CTBUS, 3aIlyCKA€MbIX BBICIIMMU JABUTATEIIbHBIMU IIEHTpaMu. JlJig HUX Xapak-
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TEPHBI COOCTBEHHBIE CIIOXKHBIE pe(IeKChl KOOPAWHAIIMM TOHYCA Pa3HBIX
TPYII CKEJIETHBIX MBIIII. TeM caMbIM CTPYKTYPBI CTBOJIA MO3Ta YYaCTBYIOT B
PETYIISAINN TI03bI K PA3HOOOPA3HBIX IBUTATEILHBIX aKTOB.

K cTBOJIOBBIM IIEHTpaM OTHOCSATCS: KPACHOE SIIPO, BECTUOYIAPHOE SI]1-
po (smpo JleitTepca ), sapa peTUKYIIpHON (GopManui MOCTa W MPOIOITOBA-
Toro mo3sra (puc. 38).

-—e e —w

Cpegnua
-~ MOaF .
s Yy e ™ = = = mm g
PeTukynapHasn Moor | 5
o EI‘-'-'EHB;'LI.HH ETHONA Moars E
Bectwbynapuwe aapa <

Per Npagonrosarsd | |

~ HKYNApHan MO

Ny bopuaLMA NpogONTaBATOr wo3ra ! J
CnunHoR Moar

Puc. 38. /[sucamenvnuvie sopa cmeona mozea

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

Kpacnoe s0po o0pa3yeT HUCXOIAIMNNA PYyOPOCTIMHAIILHBIN TPaKT, aK-
TUBHUPYET alib(ha ¥ ramMmma HEeHpPOHBI crudaTeseil, TOpMO3UT pa3rudaTeu.

Aopo Jletimepca obpa3yeT BeCTHOYJIOCITUHAIBHBIM TPaKT, BO3OYXKIaeT
anbda U TaMMa HEMpOHBI pa3rudaTenei.

Pemuxynapuas gpopmayus mocma aktuBupyeT aibda u ramMmma HEUpo-
HBI pa3rudaTeneil, TOpMO3UT CTUOaTENH.

Pemuxynsapuas popmayusa npoooncoeamozo mos2a akTUBUpYeT alibha
Y TaMMa MOTOHEUPOHBI CrudaTesnei, TOpMO3UT pa3rudaTeI.

leyepebpayuonnas pueudHocms JTEMOHCTPUPYET PpPOJb CTBOJIOBBIX
LEHTPOB B PETYJSLMMU TOHYca U 1mo3bl. OHa Bo3HUKaeT npu nepepeske LIHC
HIKEe KpacHOro sipa. COCTOWT B YBEIWYCHHHM TOHYycCa pa3rmbarescii , 4To
IIPOSIBIISICTCS] B XapaKTEPHOM 03¢ )KUBOTHOTO.

DT0 siBJIeHUE 00BSICHSAETCS TTPe0bIialaHieM TOHUYECKOTO BIUSHUS 51]1-
pa Jleiitepca Ha MOTOHEWpOHBI paszrudareneit. J[okazaTeIbCTBOM CITYKHUT
ycTpaneHue puruaHoctu mnocie mnepepesku [[HC Hmke mnpomonroBatoro
Mo3ra. B BO3HUKHOBEHHM JelepeOpalliOHHON PUTHIHOCTH CYIIIECTBEHHOE
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3HaYeHHE UMEET raMMa MeTJsl, TaK Kak aeaddepeHTtanus KOHEYHOCTH yCTpa-
HSET e€.

Tonuueckue pegrexcvl cmeonra mosea ACNATCS HA cmamuyecKue u
cmamoxunemuyeckue;, CTaTUYECKHE, B CBOIO OUYEPE.lb, EISATCA Ha HO3HOMO-
HU4ecKue u yCmaHogouHble.

Iloznomonuueckue pegnexcoyl 00ECTEUNBAIOTCS, MPEUMYILECTBEHHO,
OynbOapHbIM oTAENOM. CBS3aHbI C ONPEECIIEHHBIM IepepacipeeieHueM TO-
Hyca crubatenedl W pasrubateneil B mpolecce NojiepxaHus nosbl. Jis
OCYILECTBIICHUS] ATOM IpynIbl pediiekcoB BakHa addepeHTanus OT CKeleT-
HBIX MBIIIII.

Yemanosounvie peghnexcevr 3aMbIKatOTCSl HA YPOBHE CPEIHEr0 MO3Ta.
Onu 6osiee CI0KHBIE U COCTOAT B JUHAMHUYECKHUM IepepaclpeiesieHuu TOHY-
ca MBIIIL] aHTarOHUCTOB B MpOIECCe NPHUHATHS MO3bl. WX ocyluecTBieHue
OYE€Hb 3aTPYJIHEHO MPHU OTCYTCTBUU WUJIM HAapylIeHUH adPepeHTHON UMITYIIb-
cauy OT PEUEenTOpPOB BECTUOYJISPHOTO ammapara, NpOnpHOPEENTOPOB, IKC-
TEPOPELENTOPOB KOXKHU.

[locnenoBaTenbHOCTh LEMHBIX PE(PIECKTOPHBIX PEAKIUN YCTAHOBOYHO-
ro pediekca cienyromas: pasipakeHue pelenTopoB BeCTUOYIAPHOTO arra-
paTa - MOBOPOT I'0JIOBBI TEMEHEM BBEPX - Pa3IpakeHHE MPOIPHUOPELEITOPOB
IIEW - MTOBOPOT TYJIOBMILA - Pa3Jpak€HHE DKCTEPOPELENTOPOB TYyJOBUIIA -
OPUHATHE YTOOHOM JJ1s1 5)KUBOTHOTO TO3BI.

Cmamokunemuueckue pegnexcyl_ BOSHUKAIOT IPU JIUHEWHOM WUJIU YT-
JIOBOM YCKOpEeHHMH. DTO Hauboiiee CIIOKHbIE peduiekchl cTBojia Mo3ra. OHH
OCYLIECTBJISIFOTCS IIPU YYACTUH BCEX €r0 CTPYKTYP.

Takum oOpa3om, ABuraTelbHbIe pedeKChl CTBOJA Mo3ra oOecreyu-
BalOT COIIACOBAHHYIO pa0OTy MHOTHX TPYMI MBIIIL B MPOLECCEe MOAEepKa-
HUA T03bl, €€ U3MEHEHUs. DTU pedIeKchl 0053aTeNIbHO HCHOIb3YIOTCS MPHU
CJIOXHBIX JIBUTATEIbHBIX akTax ( xoap0a ) Omarogaps CBS3sIM CTBOJIA MO3Tra C
MO3KE€YKOM U 0a3anbHbIMM TaHIHUSIMU. CTBOJIOBBIE WLEHTPHI SIBISIOTCS
BBICIIIMMH TIOJIKOPKOBBIMU LIEHTPaAMU 00€CTeYeHUsI HEMOCPEACTBEHHOTO M-
cTBUA. CJIOXHBIE K€ IBUTATENIbHBIE aKThl CBSI3aHbI C peaiu3alueil mporpamm
JENCTBUSA, 3AJI0)KEHHBIX HA YPOBHE BBICIIUX JBUTATEIbHBIX LIEHTPOB.

8.4. Mo3oceuok ¢ ovecneuenuu 0euzameivHOU AKMUGHOCHIU.

SBnsercs HU CEHCOPHBIM, HI MOTOPHBIM, HU MHTETPaTUBHBIM 00pa3o-
BaareM [{HC B peduexkropaom cmeicie. OH CTOUT B CTOPOHE OT TJIABHBIX
BX0J0B U BeIX0J0B [IHC u Clly:KUT CTPYKTYpOM, HaNpaBIISIIOLIENH U KOOPIU-
HUPYIOIIEH NesITeIbHOCTh APYTUX IIEHTPOB Mo3ra. Haubonee pa3BuT y Xu-
BOTHBIX C IMOJIBM>KHBIM 00Pa30M JKU3HHU.
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AHATOMHYECKH MO3KE€UOK COCTOMT W3 YEPBS M ABYX monaymapuil. B
KOp€ pa3IM4aroT TPH CJIOS: 1- MOBEPXHOCTHBIN WM MOJIEKYJIIPHBIHM, 2 - CIION
kietok [lypkunbe, - 3- TpaHyIApHBIA cioil. B Gernom BemecTBe HaXOMSITCS
AIpa MO3KEUKA.

Apgepenmubie cea3u MO3KEUIKa MOKHO Pa3/ICIUTh HA TPU KaTETOPHH:
1) myTu OT BeCTUOYISIPHBIX HEPBOB U HX SJEP, 2) COMATOCEHCOPHBIE ITyTH OT
CIIMHHOTO MO3ra, 3) HUCXOASIINE MMYTHU OT KOPBI TOJIOBHOT'O MO3Ta .

Oppepenmuvie c6a3u aIpecyroOTCs 4epe3 TalamyC K JBUTATEIbHON
KOp€, a TAK)KE K OJAKOPKOBBIM JIBUTATEIIbHBIM LICHTPAM.

OcHosHble (hyHKYUuU MO3dHCeUKa.

1 - perynsiiusi mo3bl, MBIIIIEYHOT'O TOHYCA, PABHOBECHS, MOJEP>KUBA-
IOLMX JBMKCHUH. 32 €€ BBIIOJIHEHUE OTBEYAET YEPBb MO3KEUKA, KOTOPBIN,
II0JIy4Yasi UMIYJIbChI OT COMAaTOCEHCOPHOM CUCTEMBI, PETYIUPYET CTBOJIOBBIE
LEHTpPbI, OTBEYAIOLIUE 32 MOJIECPKAHUE TOHYCA CKEJIETHBIX MBI U TO3BI (
sanapa Jleitepca u petuxkynsipHoil popmManmu npoaoiroBaToro mosra ). I[lpu
e€ HapylLIEeHUH pPa3BUBAETCS ATOHUA U JEIKBUINOpAIIUS.

2 - KOPpEKIHs MEJICHHBIX IIeJICHANPaBICHHBIX ABM)KCHUN B pOIIecCe
MX BBIMOJHEHUS. U KOOPAMHALMS HMX C peduieKcaMy MOAJIEpKAHUS TMO3bI.
OOGecrnieunBaeTcs MPOMEXKYTOUHOM YacThio Mo3keuka. OHa MoJydaeT BXO-
JAI1YI0 MHPOPMAIIMIO OT MOTOPHBIX M COMAaTOCEHCOPHBIX 30H O FOTOBSLIEM-
Cs1 IBVDKCHUU U IIOJIOXKEHUHU TeEJIa B IIPOCTPAHCTBE.

Brixoasmas umiynbcanus, aapecyemas K IBUIaTeIbHOM KOpe U CTBO-
JIOBBIM LIEHTpaM, 00ECIIeUNBAET KOPPEKIUIO IBUTATEIbHBIX aKTOB B IpoOIlEeC-
C€ UX BBIIIOJIHEHUS.

Boixogsmias ummnysbcaius K CTBOJIOBBIM LEHTpaM OOECIEeunBaeT Co-
OTBETCTBHUE I03bI BHITOJIHAEMOMY LIEJICHANIPABICHHOMY JIBUTATEIIBHOMY aK-
Ty.

3 - olecrnedeHre BBICOKOKOOPAWHUPOBAHHBIX OBICTPBIX JIBIKEHUH.
[Iporpammuas @yskius. ObecnieunBaeTcsl MoaymapusiMu Mo3xeuka. Ha ux
ypoBHE HMH(OpMaluUsa O 3aMbIciie ACUCTBUS, MOCTyNaolas OT acCOLUATUB-
HBIX 30H KOPbI, aKTUBU3UPYET HEHPOHHBIE LIENH, XpaHsAlre HHPOPMaALHUIO O
nmporpaMmmax AercTBus. IIporpaMmsl aapecyroTCs 4epe3 IBUTaTENbHOE AP0
TajaMmyca K JBUTaTeJIbHOM KOpEe M CTBOJIOBBIM LIEHTpaM TOHHYECKOro obec-
NeYeHUs ABMKEHUNH. JTa QYHKIUS KOMIIEHCUPYETCS B IOCIIEIHIOI0 OYEPEIb.

Taxum 00pa3zom, MO3KEUOK HE TOJIBKO MOAYJIHUPYET YK€ HauaThble JBU-
rateJbHble aKThl, HO U OOECIeYnBaeT CO3JaHle M XpaHEHHWE UHIUBUIYalb-
HBIX MPOTpaMM OBICTPBIX, BRICOKOKOOPAMHUPOBAHHBIX JIBYKCHHIM.

8.5. @ynkyuu 6azanvHblX 2anziues 6 peyaayuu 0BUICeHUIL.
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BrIMONMHSIOT QYHKITUIO TPOrpaMMHOTO OOECIICUEHUsT CTEPEOTHITHBIX,
MeJUIEHHBIX, (‘“depBeoOpa3HbIX”’) MBHMKEHHUM. DTH JBUTATEIbHBIC MPOTpaM-
MBI BHJIOBBIC, TEHETUYECKH JCTCPMHUHUPOBAHHBIE. PaspylieHue CTpyKTyp
0a3agpbHBIX TAHTJIMEB WM HAPYIIEHWE CBSI3€H MEXIy HUMH TPHUBOJIUT K
axunezuy ( HAPYIAIOTCS HAYAIO W KOHEI ABYKEHHUS ), pucuornocmu ( 10 TH-
my oOIIero rUMepToHyca MBIIIL ), mpemopy nokos ( Ucue3aeT Mocie Hadajaa
nBwkeHus ). Hapymenus GyHKuil yepHoil cyOCTaHIIMKM MPUBOIUT K HApy-
HMIEHUIO0 MEJIKMX BBICOKOKOOPJMHHUPOBAHHBIX JIBIXKEHHM M TpeMopy MOKos (
6osie3nb [lapkuHcoHa ).

OYHKIIMOHAIBHO Oa3abHbIE TAHTJIMM CHUHEPIMYHBI MO3KEUKY. OTH
(GYHKIMOHATBHO PaBHO3HAYHbBIE LIEHTPHI OECIIEUMBAIOT pa3HbIe JIBUTATEIb-
HbI€ MporpaMMbl. M03KeUOK - OBICTPBIX JIBH)KCHUM, Oa3aibHblE TaHTJIMU -
MeIeHHBIX. [IporpaMMbl 0a3albHBIX TAHTINEB TCHETHYECCKU 3aKpEIICHHBIC,
a MO3)KeYKa - mpruoOpeTeHHbIC. Pa3nuuns B BRITOMHAEMON (DYHKIIMH HAXOST
OTpaXCHHE B MOCIEACTBHUIX MOPAKEHUN ITUX CTPYKTYp. Y JaJlIeHHE MO3Ked-
Ka BBI3BIBACT TPEMODP JACUCTBUSA, pa3pylieHne 0a3albHBIX TAHTIUEB - TPEMOP
MOKOsI. Y/IaleHhne MO3)KeYKa MPHUBOJUT K aTOHHM MBIIII, MOpaxxeHue Oa-
3aJIbHBIX TAHTJINEB BBI3BIBACT UX THIIEPTOHYC.

K crpuonamnumapnoii cucreme ( cuctema 0a3ajibHBIX T'aHTJIUEB ) OT-
HOCSITCSl CJEAYIOIIUE CTPYKTYpPbl MO3ra: nojnocamoe meno ( cmpuamym),
OneoHvlll wap ( naiuoym ), yepHas cyocmauyus, cyomaramuieckoe sopo,
MUHOANUHA.

AddepenTsl crpuaTyma UIyT OT BCeX 00JacTeil KOpHI, TajlaMyca, 4ep-
HOW cyOcTannuu. Ero a¢gdepenTs! anpecyroTcst K 4epHOM cyOCcTaHIuu, Oie-
HOMY IIapy U, B KOHEYHOM UTOTE, YEPe3 TAIaMyC B JBUTATEIBHYIO KOPY.

[Tpu 3TOM KOPKOBBIV 3aMBICEJT IEUCTBUS MPEBPAIIACTCS B KOHKPETHYIO
porpaMMy, KOTOpasi peaanu3yeTcs AeHCTBUEM MOCPECTBOM aKTHUBAIUH JBH-
raTeIbHOW KOPBI U CTBOJIOBBIX IICHTPOB.

8.6. leucamenvnasn kopa ¢ obecneueHuu MOmMopHO20 OCliCHIBUAL.

QOYHKIMOHAIBHO SIBISETCS HU3LIMM 3BEHOM OPraHu3alii MporpaMMel
JEUCTBUA U BBICIIMM YPOBHEM €€ pealn3allii HEMOCPEACTBEHHO B JIEUCTBHE.

B cTpoeHun nBHUrateiabHOW KOpPBI MPOCIIEKHUBAKOTCS BBISBICHHBIE B
OTBITaX C AJIEKTPUUYECKUM pa3IpakeHHEM €€ Pa3HbIX o0yacTeil JABe 3aKOHO-
MEPHOCTH.

1 - comamomonuueckasn opzanuzayus NPEANOIAraeT ONPEACICHHYIO
IIPOEKLUIO OINPENEIIEHHBIX IBHKEHUI Ha MPEUEHTPAIbHYI0 U3BUIUHY. [L10-
Iab 3TUX MPOEKUUNA MPOMOPIIMOHATIbHA CIOKHOCTH BBIMOIHIEMBIX ABUXKE-
HUM, HO HE MponopuusM Tena ( MJIoMIaab MPEeICTaBUTENbCTBA S3bIKa COpa3-
MEpHa MpPeICTAaBUTENHCTBY TYJIOBUIIA ).
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2 - MHOJCECMBEHHOCMb NPeodCmasumensCmeda COCTOUT B TOM, YTO B
KOpe KpoMe MpPElEHTPaIbHON M3BWIMHBI ( MEPBUYHOMN NBUTATEIBHON 30HBI
M1 ) cyuieHCTBYeT BTOPUYHAsI MOTOpPHAsl 30HA, PACIOJIOKEHHAs B MEXKIIO-
nymapaou menu ( M11). ComatoceHcopubie 30HbI SI u S11 Takke UMEIOT
JBUTATENIbHBIC TPOeKIuH. TakuM 00pa3oM, MOKHO TOBOPUTH O CYIIECTBOBA-
HuM 4 nBUTATENBHBIX oOnactedt kopel M1, M11, S1, S11. x 3HauuMoCTh
yosiBaeT oT M1 1o S11.

QYHKYUOHAIbHASL OP2AHU3AYUSL.

OddepentHsie myTu 00pa3oBaHbl AKCOHAMU TMTAHTCKUX MUPAMUJIHBIX
kieTok bena. Ot HelipoHbl 00pa3yroT GyHKIIMOHAIBHBIE KOPTUKAJIbHBIE KO-
JIOHKH AUAaMETPOM OKOJIO 1 MM, pacnoJIOK€HHbIE NEPHEHAUKYISPHO IO-
BEPXHOCTU KOpBL. B HUX mpencTaBiieHbl orpesesieHHbIe ABMkKeHus. Mopdo-
JIOTUYECKHE JIBUTATEIbHBIE KOJOHKU UMEIOT MEHbIIHNN quametp ( okoiio 80
MKM ) . B HUX mipeAcTaBiIeHbl ONpPEIeICHHbIC TPYIIIbI MBIIIIII.

Tak kak m000M NBUTATENIBHBIN aKT CBSI3aH C KOOPAMHUPOBAHHBIM BO3-
OYy>XKJICHHEM U TOPMOKEHUEM ONPEACICHHBIX IPYIN HEHPOHOB, TO CUUTACTCS,
YTO B JIBUTATEJIILHOW KOpPE MPEJCTABJICHBl HE OT/ACJIbHBIC TPYIIbl MBI, a
omnpeesieHHbIe OBIKEHUS. [Ipy 3TOM KOpPKOBOE MPE/ICTABUTEILCTBO CKEIET-
HBIX MBIIII] COXPAHSETCS, HO CTAHOBUTCS MHOKECTBEHHbIM. OJIHAa U Ta e
IpyIIa MBI MOXET OBbITh MpEJCTaBiIeHa B Pa3HbIX KOJIOHKAX W y4acTBO-
BaTh B PA3HbIX JIBUKEHUSIX.

OddepeHTHbIC CBSI3U MOTOPHOU KOPHI 00ECIIEUUBAIOTCS KOPTUKOCIIHU-
HaJIbHBIM TPAKTOM, KOTOPBIA COCTOMT U3 aKCOHOB HEUPOHOB JBUTATEIBHOU
KOpPBI, 00Pa3yONIMX MOHOCHUHANTUYECKHE KOHTAKThl Ha CIHWHAIBHBIX MOTO-
HelpoHax. B ero cocraBe uayt u 3¢ dhepeHThl K 4epemHOMO3IOBBIM HEpBaM (
KOPTUKOOYIb0apHbIid TpakT ). 90% BOJOKOH KOPTUKOCHMHAIBHOTO TPAaKTa
00pa3yroT mepekpecT B 00JIaCTH MUPAMUI U 00pa3yroT JaTepaIbHbIM KOPTH-
KOCIUHAJIBHBIN TPaKT. DTH TPAKThI 00Pa3yroT nupamuoHvle nymu, a CucTeMa
CBSI3€M JBUTATEIIbHON KOPBI C MOTOHEHPOHAMH CIIMHHOTO MO3Ta Ha3bIBACTCS
nupamuonou cucmemoi. Cyckasich K CIMHHOMY MO3TY, MUPaMUIHBIE ITyTH
JAI0T KOJUIaTepalid K TaIaMycCy, KpaCHOMY SIIPY, MOCTY, MO3JKEUKY, PETUKY-
JspHOM (dopMalii MPOAOJATOBATOTO MO3ra. DYHKIMOHAJIBHO MHUPaMUIHAS
cucTeMa OOeCTeUMBAET IeJICHANIPABICHHbIEC JIBUTATENbHbIC aKThl. J[BHKe-
HUS, KOTOPBIE OCYIIECTBIISIIOTCS C €€ yYaCTUEM, CUUTAIOTCS TPOU3BOJIbHBIMH,
XOTS 3TO HE COBCEM BEPHO.

Ot aBUraTenbHOM KOPBI UIYT MPOBOJHUKOBBIE MYTH K MOJIKOPKOBBIM
JIBUTATEIBHBIM IIEHTPaM - KPAaCHOMY SJIPYy, PETUKYJISIPHON (OpMaIiii MOCTa
Y TPOAOJITOBATOr0 MO3ra ( KOPTHKOPYOpaIbHbIE TPAKThI, PyOPOCTIMHAILHBIE
yTH, KOPTUKOPETUKYJISIPHBIE MYTH, PETUKYJIOCIUHAJIBHBIE TPaKThl ). Bwme-
CT€ OHM OOpa3YyIOT IKCMPANUpaAMuOHvle Nymu_, a CUCTEMa CBs3ed JIBUTa-
TEIBHOU KOPBI C MOAKOPKOBBIMH SIAPAMU - IKCHPANUPAMUOHYIO CUCHIEMY.
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OyHKIUS 3KCTPAUPAMUIHON CHUCTEMBI COCTOUT B YCWIICHUH, T€HEpalUU
WM OCJIA0JICHUU TOHUYECKUX PEe(IICKCOB TYJIOBHINA M KOHEYHOCTEH, HEOO-
XOJIUMBIX JJIsI 00ecrieYeHus 1eJICHANIPABICHHOTO IeUCTBUs. JIBUXKEHUSI, CBSI-
3aHHBIC C AKTHUBALMEN 3KCTPAMPAMUJIHOW CHUCTEMBI, CUMTAIOTCS HEIMPOU3-
BOJILHBIMH.

OWIOTEHETHIECKU SKCTpAMpaMUIHAs CUCTEMA CBsI3EH Oojiee IpeB-
Hss. B ocymecTBiaeHnu 11000T0 ABUTaTEIBLHOTO aKTa y4acTBYET Kak IMHpa-
MUJIHAsI, TaK ¥ SKCTpamupaMuHas CHUCTEMBI C BBIIOJHEHHEM creruduye-
CKHX ISl KOKJIOW U3 HUX (YyHKIIH.

I'JIABA 9. PEI'YJIAALIUSA BETETATUBHBIX ®YHKIIUIA

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

2. Cmpykmyprnoe obecneuenue pe2yisayuu 6e2emamuhblx QyHKYUil.

3. Jlumbuueckas cucmema u H08as KOpa 8 pe2yiAyuU 8e2emamusHbIX QyHKyull

Bce gyHkimu opranusma aensarcs Ha BereTaTUBHBIE U COMATHYECKUE,
PETYJIUPYIOTCS] BETE€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, BbIJICIICHUE, POCT U Pa3MHOKEHUE.

BereratrBHas HEpBHAsI CHCTEMA YCJIOBHO JICJIUTCS HA CUMAAMUYECKUL
u napacumnamuyeckuu otnensl. Husmme cuMnaTuyeckrue HeHTPhl pacioio-
YKE€HBbI B CIIMHHOM MO3T€.

Kak cumnarnueckue, Tak U nmapaCUMNaTAYECKUE LIECHTPHl HAXOAATCA B
cocTosiHUM ToHyca. OH MOKeT ObITh HU3KHUM, CPEIHUM U BbICOKMM. Ha done
00II1ero BereTaTUBHOTO TOHYCa MOXET MpeodiajaTh TOHYC TOTO WM MHOTO
OTJEJ1a BET€TaTUBHOM HEPBHOM cUCTEMBI. [10 3TOMY IpU3HAKY IO AEHATCA
Ha BaroTOHMKOB, CUMIIATOTOHUKOB M ME3aTOHUKOB ( YpaBHOBEIIEH TOHYC
JIBYX OTJICIIOB ).

Cumnaruueckasi HEpBHAsI CHCTEMA MHHEPBUPYET BCE OPTraHbl U TKaHHU.
[TapacumnaTuueckass He WHHEpPBUpYET ckeneTHele Mbimel, [[HC, matky,
OOJBIITMHCTBO KPOBEHOCHBIX COCYIOB.

Paznpaxkxenne cuMnaTuyecKux M MapacUMIIAaTUYECKUX HEPBOB MPHUBO-
IUT K pa3HbIM 3¢ dexkTam ( CUMIAaTUYeCKasi CTUMYIIALMS - YCUJIEHUE, Tapa-
CUMITaTHYECKas - ocliabiaeHue paboThl cep/ilia, CUMIIATUUECKas - TOPMOXKe-
HUE MEePUCTAIbTUKY KUIIIEYHUKA, TapacuMIaTuyeckas - ycuieHue ). B cBsa3u
C 3TUM CUYUTAJIOCHh, uTO 3TH oTaenbl BHC antaronuctuunsl. B nocnenyomniem
0Ka3ajoCh, UTO OpraH, 00JaaroNuii TBOMHONW WHHEpBAIMel, He MOXKET A (-
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(PEKTUBHO PEryIHpPOBATHCS TOIBKO OAHUM OTAETIOM. T.e. B MIaHE PErysuu
(YHKIIMI OHU CHHEPTHYHBI - 00ECIIEYUBAIOT ONTUMAJBHBIA YPOBEHb AKTHB-
HOCTH oprasa. B HacTosiiiee BpeMs CUUTarOT, 4To 3TH oTaenasl BHC Bbimo-
HSIOT B [[EJIOCTHOM OpTaHU3Me pa3Hble (PYHKITHH.

[TapacummnaTryeckuii OTAC 00€CIIEUnBACT PETYJISAIUI0 CHCTEM B CO-
CTOSIHUU TOKOSI U UX BOCCTaHOBJIEHHE Tocie padoThl ( TpOoOTpOmHBIN 3(]-
dekT).

CumnaTtudeckuil oTaen obecreunBaeT MOOWIM3AIMI0O OpraHuM3Ma Ha
nevictBue ( 3proTporHbii YPheKT ).

9.1. Ocobennocmu pegprekmopHoit dyzu 6ecemamusnozo peghiexca
OddepentHas yacte pedIeKTOpPHON Ayru JByxHeipoHHas. [lepBsiii
HelipoH pacnonioxked B [IHC ( Hanpumep B OOKOBBIX porax CIMHHOTO MO3ra
), BTOPOU - B BEreTaTUBHOM raHTIuu (puc. 39).

Puc. 39. Cmpoenue peprexmopnotui oyeu gecemamugnozo pegexca.

st cummnatudeckoro otaena BHC sto mapaBepreOpanbhbie ( pacmo-
JIO’)KEHBI BJOJH TIO3BOHOYHWKA ) W TpeBepTeOpanbHble ( YPEBHBIN y3el,
BEPXHUI OpbIKEEUHBIN U T.J. ). AKCOHBI IIEPBBIX HEUPOHOB WJIH MPEPHIBAIOT-
csi B mapaBepTeOpaIbHBIX TAHTIIMSX, WA TPAH3UTOM MPOXOIAT Yepe3 HUX U
MIPEPHIBAIOTCS B IPEBEPTEOPATHHBIX.

[TapacumMnaTiuecKkue TaHIIMK - HUHTpaMypajbHbIE, PACIOJIOKEHBI B
MOJIOCTHBIX OpraHax WM PsIJIOM C HUMH.
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[IperanrnuoHapHbIe BOJIOKHA CUMITATUYECKOTO U MMAPACUMITATHYECKO-
ro ornenoB BHC xonmuHIprudeckue; CUMMATHYECKUE IMMOCTTaHTINOHAPHBIE
BOJIOKHA aJpEHAIPTUYECKUE; TapacUMIATHIYCCKUE IMOCTTaHTIMOHAPHBIE BO-
JIOKHA - XOJIMHAIPTHYECKHE, HO MOTYT OBITh TUCTAMHHIPTHYCCKUMH, Ho(da-
MUHIPTHYECKUMHU, BBIICTATH CyOcTanmio P u apyrue menuatopsl. Xapakrep
s pexTopHON peakuu 3aBUCHT OT THUIIA PEIENTOPOB MOCTCHHANITHYECKON
MeMOpaHsbI (asib(ha akTUBALMS yBEIMIMBACT TOHYC apTEepHOI, a OeTTa - CHU-
’KaeT), MeIMaTopa, KOJIMIeCTBA U YyBCTBUTEIHLHOCTH PEIIETITOPOB.

OyHKIMKA BETETATHUBHBIX TAHTIIMEB 0oJiee CIIOKHBIE, YeM TPOCTOE TIe-
pekiodeHne Bo30ykaeHus. s HUX XapaKTepHBI BCE CBOMCTBA HEPBHBIX
[IEHTPOB, COOMIOAAIOTCA OCHOBHBIE MpuHIUIEI AestenbHoctd [[HC. B Hux
HaxoasaTcss b depentHoie, adhdepeHTHbIE U BCTaBOUHbIE HEWpoHbl. Hanbo-
Jiee pacrpocTpaHeHa TOYKa 3pEHUS O TOM, YTO 3TO BHIHECCHHBIC Ha TepHde-
pHIO0 HEPBHBIC TICHTPHI.

9.2. Cmpykmypnoe obecneuenue pecyaayuu 6e2emamusHvlx QYHKyuil.

Hu3zwue secemamusnuvle yenmpul.

Cnunnoti mo3ze. BereraTuBHbIE HEUPOHBI 3aJI0’KEHBI B OOKOBBIX pPOTrax.
O6ecneunBarOT MPOCThIE BEreTaTUBHbIE pedekchl. X aKTUBHOCTh KOHTPO-
JUpPYETCs PacHoJIOKEHHBIMH BBILIE IIEHTPAMH. Y CHUHAIBHOIO >KMBOTHOI'O
COXPAHSIOTCSI COCYAOCYKUBaOIUE pedieKchl, pedaeKchl MOTOOTACICHUS B
OTBET Ha pa3Jipak€HUE KOXHU, Je(deKalnuy, MOUYEBBIJICICHUS, TIOJOBBIE pe-
(aeKchI.

Cmeon mo3zea. Llentpbl Oynb0apHOTO OTAENa, MOCTa U CPEAHETO MO3ra
coJiepkaT (pyHKUMOHAJIbHBIE [IEHTPBI MUILEBAPEHUS], TTIOTAHUS, PBOTHI, COCY-
JOJIBUTAaTEIbHBIN, AbIXaHUS, PEryJsilUU AesITeNbHOCTH cepaua. OHu obec-
MEYMBAIOT CAaMOPETYJISLMI0 COOTBETCTBYIOIIMX BEreTaTHUBHBIX (PyHKIU. B
CTBOJIE MO3ra 3aJI0KEHBI SApa YePEMHOMO3TOBBIX HEPBOB, 00ECTIEUMBAIOIINX
PEryJISAIUIO 1eJIOTo psisia PyHKIUA ( HAp. 0Ty IAIOIIIHI).

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

AddeperTHble BXOABI CBS3BIBAIOT THIOTATIAMYC C JIMMOMYECKOW CH-
CTEMOI1, COMaTOCEHCOPHBIMU U MOTOPHBIMH 30HaMHU KOpBI, TanamycoM. [1o-
nydaeT apdepeHTHYI0 UMITYILCAIIUI0 OT CTPYKTYP COMAaTOCEHCOPHOM CHCTe-
Mbl. B HeM ecTb HEHpOHBI, KOTOPBHIE HEMOCPEACTBEHHO PEAarupyroT HA UMe-
HEHUS! BHYTPEHHEW Cpellbl opraHu3Ma. DTO HEMPOHBI, BBHITOJIHAIOMINE PYHK-
WU TJIFOKO-, TEPMO-, OCMO-, CTEPOUIOPELIETITOPOB.

O¢ddepenTHbIC BHIXOBI TUIIOTATAMYCA APECYIOTCS K HU3IINM BereTa-
TUBHBIM IIeHTpaM. CBSI3U ¢ TOPMOHAJILHON CUCTEMOM peryJisiiuu o0ecreyu-
BalOTCSl HEUPOCEKPETOPHBIMU HEHPOHAMHM, BBIACISIONIMMHU TPU aKTUBALUU
COOTBETCTBYLIOIIMX CTPYKTYp THIOTajlaMyca pPWIM3UHT -(pakTopbl. Punu-
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3HMHT - (PaKTOPBI PETYIUPYIOT BBIACICHUE TPOIHBIX H 3()(HEKTOPHBIX TOPMO-
HOB THIO(U3a.
Dynxyuu cunomanamyca:

1. [IporpamMmMHOe oOecrieueHue peryssiiui BereTaTUBHBIX (QYHKITHIA.

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

3. [IporpamMmel perynsiuu noka3areaei roMmeocTasa.

9.3. Jlumbuueckasa cucmema u HO8AA KOPA 8 PeYAUUU 6€2eM AN UG-
HbIX OyHKYUIL.

JIumOudeckasi cucteMa BKIIIOYAET B ce0s CTPYKTYPBI KOpHI ( THIMIO-
KaMIl, MaparunnoKaMmIoBy HW3BUIMHY, MOSCHYIO W3BWIMHY, OOOHSATEIbHBIC
Oyropku, 0OOHATEIbHBIE JTYKOBUIIbI) U MOJKOPKOBbIE 00pa3oBaHus ( MUH[A-
JIMHBI, CENTANIbHBIE pa, NepeIHee TaJaMudeckoe aapo ). CBs3aHa MOIIHOU
CUCTEMOI1 CBSI3€M C TUNIOTAIAMYCOM, BUCOYHBIMU U JIOOHBIMH JTOJIIMH KOPBI.

Ha ypoBHe nuMOnyeckoi cUCTEMBbI 00pa3yloTCsl U XpaHATCS THOKUE,
WHANBHUAYyaIbHBIE TIPOTPAMMBI BET€TaTUBHBIX peakiuii. OHN aKTUBUPYIOTCA
MOCPEJICTBOM ACCOLMATUBHBIX 30H KOPBI, a TAKKE YEPE3 COMATOCEHCOPHYIO
cucteMy. JIumOnyeckas cuctema KOHTPOJIUPYET SMOLMOHAIBHOE MTOBEICHUE,
y4acTBYET B Hay4Y€HUHU, MEXaHU3MaX MaMsTH, IMOLUAX, 0OecreunBaeT ajiek-
BaTHOE BUJOCTIELU(DUYHOE, a IS YEJIOBEKa - COLMAIbHOE IMOoBeAeHUE ( CH-
cTeMa IIEHHOCTEH ).

Pa3npaxkxeHue CTpyKTyp JUMOMUYECKON CHUCTEMbI OIYXOJbIO BBI3bIBACT
M3MEHEHUE 3MOIMOHAIBHOrO (hOHA, arpecCUBHOCTb, MOBBILICHHYIO BO30Y-
JUMOCTb, TPEBOTY, THIIEPCEKCYaIbHOCThb. Pa3pyleHne BbBI3BIBAET 3MOLMO-
HaJbHYIO TYNOCTb, HAPYLIAETCS a/IEKBATHOCTh PEaKUUi Ha COIMAIBbHO 3HA-
yuMble cTUMYJIbL. Kak pazapakeHue, Tak U pa3pylIeHUE CTPYKTYp JIUMOUYe-
CKOM CHCTEMbl BBI3BIBAET BO3HMKHOBEHHE HEAJEKBATHOTO MOBEACHUS.
Hapyuienne MUHIanuHbl pe3KO U3MEHSET COLMAIbHOE WJIM BHYTPHUIPYIIIIO-
BO€ noBefeHue. JKUBOTHbBIE HE MOTYT JaTh MPAaBHJIBHOM OLEHKH MH(pOpMa-
IUU1, HEOOXOUMOM /I KOJUIEKTUBHBIX peakiuil. C TpyJAoM CBSI3BIBAIOT €€ C
COOCTBEHHBIM AMOLIMOHAIBHBIM HacTpoeM. OHU M30eraroT YJI€HOB TPYIIIIbI,
BCTPEBOXKCHBI U HEYBEPEHBI B cebe.

Hosas xopa npu OCYIIECTBICHUY MTOBEJEHYECKUX PEAKIIMI yIIPaBIIIET
POCTPAHCTBEHHO-BPEMEHHBIMH B3aMMOOTHOILICHUSIMH OpraHu3Ma U OKpY-
xkaromen cpenbl. OTBevaeT 3a hopmabHO-I0oTHYecKre criocooHoctu. Obec-
NeYMBaeT IleJICHANPaBICHHbIE MOBEICHUYECKHE aKThl, MOOYXKAECHUE K KOTO-
pPBIM M UX YMOLMOHAJIBHYIO OKpacKy oOecredMBaeT JIMMOMYecKasi cucrema.
Tem caMbIM JIUMOUYECKasi CUCTEMA PETYIUPYET CUITY U HAMPABIEHHOCTH I0-
BeJleHYeCKUX peakiuii. OHa oOecneyrBaeT SMOIMU BBICOKOTO YPOBHS: JIIO-
00Bb, HEHABUCTh, CONEPEKUBAHUE, CTHIJI U JIP.
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I'naBa 10. BBICIHASI HEPBHASA AEATEJBHOCTD.
YCJIOBHBIE PE®JIEKCHI

Bpooicoennvie u npuobpemennvie popmvl nosedenus
Ycnosnvie peghnexcol

Buicwas nepenas oeamenvHocmy uenogexa
Onexmposnyepanocpagus.

Tunvl 6vicuieli HepBHOU 0esmenrbHOCIU

Cosnanue u noocosnarue.

Dasosvie cocmoanus. CoH..

NookrwnpE

10.1. Bposrcoennsvie u npuoopemennvie popmvl noedeHu .

B mporecce 3BOMIONMK KUBOTHBIX M3MEHSJICSA BKJIAJ Pa3HBIX BHIOB
NOBEJICHUS B aJlaliTUBHbIE peakuuu. Eciu y ppI0 U NTUI] OCHOBOI MOBEIECHUS
ABJIIIOTCS TAKCUCHI, pe(IEKChl U MHCTUHKTBI, TO Y BBICHIMX MJIEKOMUTAIOIINX
1 YEJIOBEKA UX BBITECHSET HAYUYEHUE U PACCYOYHASI 1€ATEIBHOCTD.

BpoxneHHsIMA (pOpMaMH TOBEACHUYECKUX PEAKIUHN SBISIIOTCS: MAKCU-
cbl, be3ycnosHbvle pehaieKcyl, UHCTUHKMBL.

Taxcucvl mnpeanosiaraloT M30UpaTeNbHbIE PEaKIUU MPUOIMKEHUS K
MCTOYHHKY cBeTa ((POTOTAKCHUC), XMMHUYECKUX BEIIECTB ( XEMOTAKCUC) U T.1.

bezycnosnvie pegnexcwr - 3aKOHOMEpHBIE, TEHETHUECKU O0YCIIOBJICH-
HbIE PEAKIIMM OpraHru3Ma Ha pa3JIpakKUTeld, IPOTEKAIOIIUE ¢ 00513aTeIbHBIM
y4acTHEM HEPBHOM CUCTEMBI.

Hucmunkmuol - cnoxkHasi 1enb Oe3yCIOBHBIX pediekcoB, B KOTOpPOH
IPOLECC OCYIIECTBICHUS MpeAblayliell pedaekropHoil peakuuu (HO HE ee
pe3yNbTaT) SBISIETCS pa3lipakuTeieM Ajs nocieayromei. THCTUHKTB nuMe-
IOT BCE€ MPU3HAKU 0€3yCIOBHBIX Pe(hIEKCOB.

Bpoxxnennsie (opMbl aJanTHUBHBIX peaklUuidl 00ecneuuBarOT —Cylle-
CTBOBAaHHE OPraHHM3Ma B CTPOrO ONPEJECICHHBIX YCIOBUSX BHEIIHEH Cpepbl.
OTHU peaklMM TeHETUYECKH 3aKpEIJICHHBbIE, BUIOBBIE, NOCTOSHHbBIE, OCY-
HIECTBIIIOTCS ¢ yyacTtueM Jo0bix otaenoB [IHC, cBs3aHbl ¢ onpeneieHHbIM
pa3IpaxXUTENIEM.

[IpuoOpeTeHHbIMU (hOpMaMU MOBEJICHUS SBIISIOTCS HAYYeHue U paccy-
00UHas 0esIMeNbHOCMb.

[IpuoOpereHHbie (GOpMbl MOBEACHUYECKUX PEAKIUN TMO3BOJSIOT ajar-
TUPOBATHCS MPAKTUUYECKH B JIIOOBIX YCIOBUSIX CYIIECTBOBaHUs. B oTimuue
OT BPOXKACHHBIX (DOPM MOBEACHUS OHM WHAUBUAYaIbHbIC, BPEMEHHBIC, MPH-
OOpeTeHHbIE B NMPOLIECCE UHANBUTYATbHOMN KU3HEAEATEIIbHOCTH.

Hayuenue - COBOKyMHOCTh MPHUOOPETEHHBIX B pe3yjibTaTe MHIWBUIY-
AJIbHOTO Pa3BUTHUS NOBEACHUYECKUX PEAKIIMM.
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Buapr HayueHus:
e PeakTuBHOE 00YCIIOBIMBAHHUE.
e OnepaHTHOE 00YCIOBIMBaHUE.
e KorunutusHbie (hOpMbl HAYUYECHHUS.
Peaxmusnoe obycnoenueanue u e2o 6uobi.

OcHoBO# 3THX (hopM TOBENECHHS SBISICTCS IACCHBHOE B3aMMOICH-
CTBHUE C BHEUIHEW CPEAOM.

Bunabpl peakTHBHOTO 00YCIIOBIMBAHUS:

a) ['abumypayus (IpUBBIKAHUE ).

CocTouT B TOM, 4TO MPU HEOJHOKPATHOM WJIU IOCTOSHHOM JCHCTBUU pa3-
JIPKUATENIST OpraHU3M HAaYWHAET UTHOPHPOBATH CTUMYI. BeposTHO, B 3TOM
MPOLIECCE YYIAaCTBYET aanTalus PEelenTOpOB U CHUKEHHSI OTBETa HA YPOBHE
PETUKYIISIpHOU (hopMaIuu CTBOJIa MO3Ta.

0) Cencubunuzayus (yBeIu4eHUE YyBCTBUTEILHOCTH K CTUMYITY).
VY4acTBYIOT B 3TOM IpoIlecce HU3IINE CTPYKTYphl Mo3ra. [Ipumepom ceHcu-
OWIIM3aIUy SIBISIETCS HaIOEaloIee KXY XOKaHUEe MYXU, WU pa3/ipa)aronui
3BYK Karlelb.

B)  Hmnpunmumne (3amedariieBanue). B KiaccHuyeckoM BapuaHTE
(Konpan Jlopeni) npenmnonaraetcss GopMUpOBaHUE MPHUBSI3AHHOCTH K MEp-
BOMY JBUTAIOMIEMYCSl 00BEKTY. VIMIIPUHTHHT KpaliHe BaXXeH ISl yCTAHOBIIC-
HUS TICKXOJIOTUYECKOTO KOHTAKTa PeOCHKA C POAUTEISIMHU.

r)  AccoyuamusHnoe obycnosnuganue (ycioBHbie peduekcnl mo M.I1.
[TaBnoBy). OOecneunBarOT (HOPMUPOBAHUE CBSI3U MEXKAY CHEIUDUUECKUM
CTUMYJIOM, BBI3BIBAIOIIMM O€3yCIOBHOPE(PIEKTOPHYIO pEaKIUI0, U UHAU(-
(bepeHTHBIM.

OtkpeiTei B 19011 BBIJJAIOIIMMCSL  PYCCKHM  (pr3noI0oroM
N.I1.I1aBnOBBIM NpU U3YYEHUU CIIOHOOTICIICHUS.

10.2. Ycnoenwie pegpnexcet.

OTnuuust yCI0BHOTO U 0€3YCIOBHOTO pe(IeKCcoB:

YCl08HblE Oe3ycnognvle
pUOOpETEHHbBIE BPOXKJICHHBIC
BPEMEHHbBIC MOCTOSTHHBIE
WHIMBUAYaJIbHbIC BUJIOBBIC
BbIpa0aThIBAIOTCS HA OCYUIECTBIISIFOTCST  TOJIBKO
0001 pa3apaxuTeb npu JACHUCTBUM aJIeKBaT-
HOTO pa3ApaKUTeIIs
3aMBIKAIOTCSI HA YPOBHE KOPBI 3aMBIKAIOTCSl HA YPOBHE

JT000T0 OT/IeIa HEPBHOU
CUCTEMBI
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Puc. 40. Oxcnepumenm U.11.11asnosa no ucciedo8anuro citoHOOMOENUMENbHBIX YCA0BHBIX
pedhrexcos.

Knaccugpurxayus:

|- mo Ha3BaHUIO 0€3yCIIOBHOTO, Ha 0aze KOToporo odpasyercs (yClIoB-
HBIM MUIEBON, 000OPOHUTEIBHBIN, OPUEHTUPOBOYHBIN U T.1I.).

[I- mo mecTy pacnonoxkeHus peuentopa (3pUTENbHBINA, CIYyXOBOMH,
KOXHBIN, C KUIIIEYHUKA U T.1.).

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

V- skctepo-, uHTEpO-, MPONPUOPEIICTITUBHBIE.

V- HatypanbHble (BbIPaOATHIBAIOTCS HA €CTECTBEHHbIE MPU3HAKU Pa3-
JpakKUTENs) U UCKYCCTBEHHBIE.

VI- 110 BpeMeHM coueTaHusi YCIOBHOTO pa3pa)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 ycnoguvix pegnexcos
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IIpasuna evipabomku ycnoenozo pegnexca:

e BhIpabaThIBacTCs Ha 0aze 6e3yCcIOBHOTO,

® HEOOXOAMMO HEOJHOKPATHOE coueTaHhe WHAUPGEPSHTHOTO H
0€3yCIOBHOTO pPa3ApaKUTEs,

o uHAU(DPEPEHTHBINA pa3ApaXKUTENb JODKEH MOSIBISITHCS HE TTO3XKE
0€3yCI0BHOTO,

¢ (DyHKIMOHAJBbHAS [IETIOCTHOCTH KOPBI,

® HaJIWYHE MOTHBAIIMU Ha OCYIIECTBICHHUE YCIOBHOTO peduiekca,

e cwia uHAU(PEPEHTHOTO pa3APAKUTENST TODKHA OBITH MEHBIIE
0€3yCI0BHOTO.

[Ipu coOmroaeHnu 3TUX NpaBuil BeIpa0daThIBAETCS YCIOBHBIN pedekc,
U paHee HHAU(PPEPEHTHBIN pa3apaKUTENIb CTAHOBUTCS YCIOBHBIM.

B ocHoBe 00pa3oBaHus yCIOBHOTO peduiekca JeKUT GOpMUPOBaHUE U
3aKpeIJICHHEe BPEMEHHOUN CBS3H MEXIYy KOPKOBBIMH IPEICTaBUTEIbCTBAMU
AByX U Oosiee IEHTPOB. BaxkHOE 3HaUEHHUE B 3TOM IMPOLIECCE UMEET MPHHIIUIT
JOMUHAHTBHI.

Ecnu ycnoBHblii pediekc BpadaTeiBaeTcsl Ha 6a3e O€3yCIOBHOTO, TO OH
ABIIIETCSL YCJIOBHBIM peghiexcom nepsoco nopsoka. Ecnm noakpenieHuem
ABJIIETCSL YCIOBHBIN pediiekc MepBOro mopsiaka, To BelpadaThIBaeTCs yCIOB-
HBIN peduiekc emopoco nopsoka. Y cobak o0pa3yroTcs peQIieKChl mpembe2o
nopsioka, y IpuMaTtoB — JI0 uemeepmozo. Y B3POCIOro 4ejoBeKa MOpPsSA0K
yCIOBHOTO peduiekca MUHAUBUIYaJeH U MPAaKTUUYECKU HE OTPaHUYEH.

[Ipocreiimias cxema Ayrd YCIOBHOIO CIFOHOOTAECIHUTENBHOTO pediiek-
ca mpeanonaraet oOpa3oBaHNEe BPEMEHHOM CBSI3M MEXAY KOPKOBBIMU TPE-
CTaBUTEIICTBAMHU JIBYX PEQICKTOPHBIX IyT: OE3yCIOBHOTO CIFOHOOT/EITH-
TeIbHOro pediekca (BO3HUMKAECT NP MOMAJaHUM NUIIM B MOJOCTh pTa) U
OpPUEHTHPOBOYHOTO (MIPENAIoiaraeT JBUTATEIbHYIO PEaKlHI0 Ha TOSIBICHUE
HOBOTO CBETOBOro pasnpaxwurens). [locne oOpa3oBaHUs BpeMEHHOW CBA3M
CBETOBOM pa3/ipakUTEJb BbI3bIBAET HE TOJBKO OPUEHTHPOBOUYHYIO PEAKLUIO,
HO U CJIFOHOOT/IEJICHHE.

Mexanuzm 0bpazoeanus 8pemenHol C85a3U.:

»  Heitiponunvle mexanuzmoi. COCTOST B TOM, YTO Ha MEPBOM 3Tarie 00pa3oBa-
HUS BPEMEHHOU CBS3M IMPOUCXOIUT MOBBIIICHHE AKTUBHOCTH OOJBIINUX
rpynn HEeMpoOHOB (CTaAusl NECHHXPOHHU3AIMH), 3aT€M aKTUBHOCTH OO0JIb-
IIMHCTBA HEHPOHOB MPUXOJIUT K HOpME, Ha ()OHE TIOBBIIIICHHON aKTHBHO-
CTH JIOKaJIbHOM Tpynmsl (T.e. nmpoucxoauT auddepenuuposka). [Ipeamno-
JaraeTcsl HaTnJue MUPKYJIISIUN BO30YKICHUS B HEMPOHHBIX METX (KpaT-
KOBpPEMEHHAs MMaMSITh).
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» Cunanmuyeckue wmexanusmol. Ilpn oOpa3oBaHHM BPEMEHHON CBS3U
00JIpIIIOE 3HAYCHUE UMEET CIIEI0BAas ACTOIPU3AIHs TOCTCHHANTHYECKON
MeMOpanbl. [Ipy HEOTHOKPATHOM MOBTOPEHUH CTUMYJISILIUU HU3MEHSETCS
KOH(opMaIus OEIKOB PEIENTOPOB NOCTCHHANITHUYECKOW MEMOpaHBI.

@OYHKIMOHAIBHASI TEOPUS] — YBEIUYHMBAETCS KOJIMYECTBO IMOPOTOBBIX

CUHAIICOB.

Mopdonoruueckast Teopusi — 00pa3yroTcsi HOBbIE CUHATIICHI.

VYyacTtue ruanbHbIX KIETOK MPEANOIaracT MUIMHU3ALNIO HEPBHBIX

BOJIOKOH U YBEJIMYEHHE CKOPOCTH MPOBECHUS BO30YKICHHUS.

»  buoxumuueckue ocHogbl 00pa30BaHUs BpeMeHHOM cBs3u. [Ipu 3akperuie-
HUU yclioBHOTO peduiekca yBennunBaercss cuate3 PHK. (Xunen nokazan
yBenuuenust PHK B cTpykTypax BecTHOY/sIpHOrO armapaTa Npu TPEeHU-
POBKE KpPBIC XOKIEHHUIO 110 MPOBOJIOKE. YHIap MoKas3ajl BO3MOKHOCTb XH-
MUYECKON Mepefadd yCIOBHOIO peduiekca Mpu BBEACHUU HWHTAKTHBIM
KpbICaM BBITSKEK U3 MO3ra KpbIC, 00yYEHHBIX OOSIThCS TEMHOTBHI).

» [opmonsi. KacTpaiiysi BbI3BIBAET PE3KOE OCIA0JICHUE CUIIBI HEPBHBIX MPO-
LIECCOB U cuIIbl yCIOBHBIX pediiekcoB. AKTI' yBenuumBaeT cuily HEpBHBIX
MPOIIECCOB, CIOCOOCTBYET BHIPAOOTKE U 3aKPEIUICHHIO YCJIOBHBIX pe-
(pnexcoB. TUPOKCHH — peryaupyeTr npouecc TOPMOKEHUS, PU yIaJICHUU
IIUTOBUIHOM KeJie3bl MalaeT CUJIa TOPMOXKEHUS U Onokupyercs qudde-
peHLIHpOBKa. OKCUTOIIMH — CHUYKAET JOITOBpeMEHHYIO mamsaTh. Al —
YIIy4IIaeT MaMsITh.

Jlunamuueckuu cmepeomun.

JInHaMHYEeCKUA CTEPEOTHI MPECTABIISIET COOOM 11eTIh 3aKPEIJICHHBIX YCIIOB-

HBIX pediekcoB. B 9Toil rienu ocymiecTBiaeHue Kaxxaoro peduiekca odaeryaer

MOCIEAYIOMMUN. [[MHAMUYECKUI CTEPEOTUI OTIIMYAETCSI OT MHCTUHKTUBHOM

NEeSATEIBbHOCTH TaK e, KaK pa3MyaloTCs YCIOBHbIE U 0€3yCIOBHBIE pedieK-

cbl. OH BpeMEHHbIN, UHANBUIAYAIbHBIN, TpeOyeT BpeMeHH Il 00pa3oBaHUs

Y 3aKpEIUICHUs], TOPMO3UTCS, U T.J.

B aBuratenbHON NEATENBHOCTH CIIOPTCMEHA CTEPEOTHI IPOSIBISAETCS,
HaIrpuMep, B MOCIEA0BATENBHOCTU (a3 CIOKHBIX THMHACTUYECKHUX, TSIKEIO-
aTJICTUYECKUX U IPYTUX CTAHJIAPTHO BHITIOTHSIEMBIX JBUKCHUM.

[lepenenka crepeoTnia B HEKOTOPBIX CIIydasX HPEICTaBISAET IS
HEPBHOM CUCTEMBI TPYIHBIN Tportecc. YToObI BEIpaOOTaTh HOBBIM CTEPEOTHII,
HEOOXOAMMO CHauaja yracuTh ctapblil. Ho X0opoIo 3akperieHHbIN CTepeo-
THUII TPYJITHO TOJIAETCS YTalllEeHUIO U MOYET MPOSIBISATHCS BHOBb MPU BO3HUK-
HOBEHUU yCIJIOBU, KOTOPBIM OH COOTBETCTBOBAJI.

Topmoorcenue ycnoguvix pegexcos.
OO0ecnieunBaeT HMCUYEC3HOBEHUE YCIOBHBIX PEQIICKCOB, SIBISIONTUXCS
HEIeJIECOO0Pa3HBIMHU B HOBBIX yCIOBHUSX.

79



bezycnosnoe mopmoorcenue:

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

- 3ampeieNbHOE TOpPMOXKEHHE (pa3BUBAETCS MpU OOJIBLION CHIIE

YCJIOBHOTO Pa3/IpaxuTes).

Ycnosnoe mopmoosicenue:

- yracanuie ucue3HoBeHHe pediiekca npu OTCYTCTBUM MOJKPEIICHUS),

- nuddepeHpoBka (MPOTUBOMOJIOKHA TPOLECCY TEeHEepaTu3alu
yCJIOBHOTO pediekca.)

- YCJIOBHBIA TOPMO3 (BpEMEHHOE TOPMOXKEHHE pediiekca mpu mosiBie-
HUU TOPMO3HOTO Pa3IpaKUTENS ),

- 3ana3apiBaHue (0OECTICUNBAET MPOSIBICHUE YCIOBHOM PEaKINK C OT-
CTaBaHUEM I10 BPEMEHHU ).

OTnuaust Mexay 6€3yCIIOBHBIM M YCIIOBHBIM TOPMOKCHHUEM TaKHE XKe,
KaK U OTJIUYUS MEXK]y YCIIOBHBIMU U 0€3YCIOBHBIMU pediiekcaMu. Y CIIOBHOE
TOPMOXXEHUE BPEMEHHOE, TpeOyeT BPEMEHH /I BBIPAOOTKH, WHIANBUIYaIb-
HOe U T.1. TopMOXkeHne — IPOIeCC aKTHBHBIM.

10.3. Bvicuaa nepenasn 0esamenbHOCHb 4e106eKa

llepeas u emopas cuenaibHble cucmembl

B3anMooOTHOIIEHNs OpraHu3Ma O Cpelor OCYILECTBIAIOTCS Ha OCHOBE
CUTHAJIOB, NOCTYINAKIIUX B HEPBHYK CUCTEMY B pE3yJbTaTe HENOCpPEe.-
CTBEHHOI'O BO3/CHCTBUS NPEAMETOB U SABJICHUIM BHEIIHETO MUPA HA PELIENITO-
pbl. OtoT TIN curHanu3auuu M. I1. TlaBnoB Ha3Banm nepBoil CUTHAIBHOM CH-
cTeMoil. B )KMBOTHOM Mupe mnepBasi CUTHajbHasg CUCTEMa SBIISAETCS €IUH-
CTBEHHBIM KaHaJlOM HMH(OpMalMy OpraHu3Ma O COCTOSIHUU cpenbl. [lepeas
CUCHANIHASL CUCMEMA BbICUUUX JCUBOMHbIX 00ECIeUNBAET JOCTATOYHO CO-
BEPILIEHHOE OTPAKEHUE BHEIIHETO MUPA U B CBS3U C OTUM FOHKOE M TOYHOE
npucnocoOienure ux k cpene. CUrHasabl MEpBO CUTHAIBHON CHCTEMBI SIBIIS-
FOTCSI KOHKPETHBIMH U OTHOCSTCS K ONPEEICHHOMY ITPEAMETY.

OOpa3oBaHue yCIOBHBIX pe(yIeKCOB Uepe3 MEepPBYI0 CUTHAIBHYIO CH-
CTEMY COCTaBJISIET y BBICIIUX KUBOTHBIX (PU3HOJIOTHUECKYIO OCHOBY UX 3Jie-
MEHTapHOTO0 KOHKPETHOI'O, WJIA IPEAMETHOIO, MbllIeHus. [lepBas curHanb-
Hasl CUCTeMa — OJIMHAKOBasl y YeJOBeKa U )KMBOTHBIX. B yCl0BHsAX 0OBIUHOM
KU3HU y 4YEJIOBEKa OHA M30JMPOBAHHO (PYHKIIMOHUPYET TOJIBKO B IEPBBIC
LIECTh MECSLIEB KU3HH.

IIpyn BOCIIMTaHMM YE€TOBEKA PAa3BUBACTCS 6MOPAA CUCHANbHASA CUCHme-
Ma, XapakTepHas TOJBKO IS YEJIOBEKA. DTO MEPEBOAUT BBICIIYIO HEPBHYIO
NeSTEIBbHOCTh YEI0BEeKa Ha 00Jie€ BHICOKYIO CTYIIEHb.

80



Bropas curnanpHasg cucreMa — 3TO pedb, CIOBO, BUJIUMOE, CIIBIIIN-
MO€, POU3HOCUMOE MBICJIEHHO. DTO BBICHIAS CUCTEMA CUTHAIA3ALUU OKpY-
xarorero Mupa. OHa COCTOUT B CIIOBECHOM 000O3HAUYEHHH BCEX €r0 CUTHAIIOB
U B peueBOM oOlIeHnu. Bropast curHaigpHas cucTeMa pa3BHIIACh y YEJIOBEKa
10| BJIUSHUEM COLIMAIIBHOM CPEABI B IpoLecce TpyAa. boapliyto poJib B 3TOM
CBhITPAJI KUHECTE3UYECKHUE PAZAPAKEHUS MO3Ta, BOSHUKAIOIINE B PE3YJIbTATE
TPYAOBBIX INporeccoB. CI0BO Ui UeIOBEKa CIYKUT TaKUM ke (U3HOJIOTHU-
YECKUM pa3IpakUTeNIeM, KaK IIPEIMETHI U SIBJICHUSA OKPYIKAOIIEr0 MUpA.

Taxum oOpa3om, BTopasi CUTHAJIbHAsI CUCTEMA SIBJIIETCSI BCEOOBEMIIIO-
IIeH, CIOCOOHON 3aMEHHTb, a0CTparupoBaTh U 000OLIUTH BCE pa3ApaKUTENn
IEPBOM CUTHAJIBHOW CHUCTEMBI. J[pyroe HCKIIOYHMTEIBHO Ba)KHOE 3HAYCHUE
BTOPO CUTHAJIBHON CHUCTEMBI 3aKJIFOYAETCS B TOM, YTO OHA PE3KO YBEJINYU-
BaeT 00beM MH(POPMALUU — 32 CUET UCIOIb30BaHUS HE TOJBKO MHIUBHUAY-
aJIBHOTO, HO M KOJUIEKTUBHOTO OIBITA BCETO YEJIOBEYECTBA.

[lepBasg u BTOpasi CUTHAJIbHBIE CHCTEMbl (DYHKIMOHAIBHO B3aWMOCBS-
3aHbl. CHUTHAIIBI TIEPBOM CUTHAJIBHOW CHUCTEMBI, MOCTYIIAIOIINE U3 PA3JIMYHBIX
yacTel TeJla U OKPYXKAIOIIEW Cpelbl, HENPEPBIBHO B3aUMOAECHUCTBYIOT C CHUT-
HaJlaMi BTOPOM CUTHaJIbHOM cucTeMbl. [Ipy 3ToM 00pa3yroTcs yCIOBHBIE pe-
(bIeKChl BTOPOTO M BBICHIMX MOPSAJIKOB, (DYHKIIMOHAIBHO CBSI3BIBAIOIINE CUT-
HaJIbHbIE CUCTEMBI B €IMHOE LIEJI0E.

Bropas curnanbHas cucreMa cOCTaBisieT (PU3MOJIOTMUYECKYI0 OCHOBY
abCTPaKTHOTO PEYEBOr0 MBIIUICHUS, IPUCYILIETO TOJIBKO 4enoBeKy. Adde-
PEHTHBIE CUTHAJIBI, [TOCTYIAIOIINE B HEHTPAJIBHYIO HEPBHYIO CUCTEMY OT pe-
YEeBBIX OPTaHOB, UEPE3 CIIYXOBOM U 3pUTENbHBIN aHATU3aTOPbI, POPMUPYIOT Yy
YeJloBeKa CIIOKHBbIE pediiekchl, 00yCIOBIMBAIOIINE 3BYKOBYIO M IMUCHMEH-
HYIO peyYb.

Jlokanu3zauus (yHKUUA BTOPOM CUTHAJIBHON CHCTEMBI B KOpE T'OJIOB-
HOI'O0 MO3ra BBISICHEHA €IIEe HE MOJHOCThI0. B ee oCcylecTBIeHNN y4acTBYIOT
CTPYKTYpBI IPaBOTO M JIEBOTO NOJyIapui. JJoMUHUpPYOIas pojb IPU 3TOM
y OosbIIMHCTBA JrOJEH (MpaBLIed) MNPUHAIJICKUT JIEBOMY MOJYIIAPHIO.
CpaBHHUTENILHO OOUIMPHBIE €r0 YYACTKH OCYILIECTBIISIIOT CIOXHbIE (PYHKUNU,
CBSI3aHHBIE C IOHUMAHHUEM CMBICJIA CJIOB, KOOPIUHALIUEN PEYEABUTATEIBLHOTO
anmapara Ipy uX POU3HECEHUH U JPYTUMU IIPOLIECCAMH.

Onepanmnoe 0bycnosnusanue.

SBnsiercs 6onee BrIcOKOU (hopmoii HaydeHus. Bo3Hukaer B pe3ylnbra-
T€ aKTUBHOTO B3aWMMOJICMCTBUS OPraHu3Ma C BHEIIHEH CPEIOH, B MPOIIECCE
KOTOPOT'O TIPOMCXOJIUT 3aKPETUICHUE JKeNAaTeIbHBIX ICUCTBUI U OTKAa3 OT He-
KemaTelbHBIX.
Bubl onepanTHOTO 00YCIIOBIIMBAHS:
Hayuenue memooom npob u owuobox.
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B ocHOBE JIEKUT 3JIEMEHT CIIy4aiflHOTO MOJTyYEHHUs JKEITaeMOT0 Pe3yib-
TaTa.
Hayuenue memooom popmuposanus peaxyutl

[Ipenmonaraer cucreMaTnyeckoe MPUMEHEHUE MeToja Mpod U OIIu-
00K B mporiecce 00ydeHus CII0KHOMY TOBEJICHUIO, MpeAnoarawoimemy Gop-
MHUPOBAaHUE OMPEACIICHHOW MOCIEA0BATEIHHOCTH 1I€JIECO00Pa3HBIX dJIEMEH-
TOB noBeJieHus. HerenecoobpasHbie 3J1IeMEHTHI MIPU 3TOM OoTpuiiatotcsi. O0si-
3aTeJbHBIM DJJIEMEHTOM SBJSICTCS TOJKperuieHue. llogkperieHue MOKeT
OBITH TOJIOKUTETHHBIM (TTOOIIPSICT TIOBEJICHUE) U OTPHUIIATEIBHBIM (HaKasa-
HUE WU OTCYTCTBHE MOJKPEIICHHSI OTPULIAET TTOBEICHHUE).
Hayuenue nymem nabarooenus
- noopasicanue ( BOCTIPOM3BE/ICHUE MOBEICHUS 0€3 MOHUMAHUS €ro CYTH )
- guxapHoe Haydenue. llomHOe MpUHATHE U YCBOEHHE (OPMBI MOBEICHUS
npyroro uenoBeka. [laccuBHoe 0€3 KpUTHUECKON OLIEHKH U OOpabOTKU WH-
dopmaruu. Jlyumie ycBamBaroTcs (OpMBI MOBEACHHUS PEaTbHOTO YEIOBEKa,
KOTOPBIH SIBIIsIETCA 00pa3oM 11l 00y4aeMoro.

Koenumusnvie oopmvl _nayuenus.

KorunutuBHOE HaydeHHE - MO3HaBaTelbHOE HaydeHue. (OCHOBAaHHO
Ha aKTUBHOM OIIEHKE CHUTYallMW C MCIOJIb30BAHUEM IPOIILIOTO OMbITA, aHAM-
JIM32 UMEIOIINXCS BO3MOKHOCTEH.

@opMbl KOTHUTHBHOTO HAYYEHUS,
Jlamenmnoe nayuenue.

B Mo3r denoBeka noctossHHO mocTynaeT udopmarusi. B pesynerare eé
ycBOoeHHUSI (HOpMHUpYETCS KOTHUTHBHAs (MO3HABATelibHAs) KapTa JCHCTBH-
TenbHOCTH. C €€ MOMOIIBIO OnpeaeaeTcs Haubosee aeKBaTHas NOBEACHYE-
CKasl peakius Py U3MEHEHUHU MTPUBBIYHBIX 00CTOSATEIbCTR.

ObyueHue croHCHbIM NCUXOMOMOPHBIM HABLIKAM.

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

- KOTHUTUBHAs cTaaus (popMupoBaHME KOTHUTHBHOW cTtpareruu). Ha
ATOM CTaJiM BCE€ BHUMAaHHUE COCPEIOTOUYEHO HAa MPABUILHOW TEXHUKE BBIMOJI-
HEHUSI OTJICTIbHBIX 3JIEMEHTOB ABUKCHUI.

- accoluaTtuBHas craaus. Ha 3Tol cTaguu NpOUCXOOUT HUHTETpalus
HaBbIKOB. OT/eNbHbIE ABUKECHHUSI OOBEAUHSIOTCS B OMPEICIIEHHYIO MTOCIIEN0-
BaTEJIbHOCTb.

- aBTOHOMHAsl cTajusi. B 3Ty cTaauio JBHKEHUS BBIMOJHSAIOTCA aBTO-
Mathdecku. TexHuueckasi 4acThb OTCTYIA€T HAa BTOPOU IJIaH U BHUMAHUE CO-
CPEIOTOYEHO Ha YYBCTBAX U OLYIICHUSIX.

Obyuenue nymem uHcauma (03apenus).
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B mpornecce nHayueHus myteM mHcalta nH(pOpMmaIus, pazdpocaHHas B
Pa3HBIX KOTHUTUBHBIX KapTax oObeAUHSAETCS B cucTeMy. JlefcTBUIO, KOTOpOE
BO3HHUKAET B MPOLIECCE MHCANWTA MPEAIIECTBYET MOMEHT “NIOTPYKEHUS B CE-
Os”.

Hayuenue nymem paccyorcoenuil.

SIBnsiercsa BoIciied ¢dopmoil HayueHus. Mcmonb3yercs MO3roM B TOM
cilydae, €CJIM HET pelieHusl MPOBEPEHHBIM criocoOoM, “cxony”’. Hampumep, s
oro3/al Ha 3k3ameH. YUto s Oyny nenath?

DTansl pacCyKIACHUSA:

- paccMaTpUBAOTCA UMEIOIIHNECS JTaHHbIC U MEXIY HUMU YCTaHABIIU-
BAIOTCS CBSI3H,

- cTpoATcs paboyue runoTe3bl, KOTOPHIE MPOBEPSIOTCS “ B ymMe”, a 3a-
TEM M Ha npakTuke. “ Yto npownsouaer ecnu.....?”", “A ecnu 1 ....... 7.

Pe3ynbTaTel paccy:XKAeHUN 3allOMHHAIOTCS W UCHOJB3YIOTCS I pe-
LIEHUS aHAJIOTUYHBIX 3a/1a4.

B paccyxaeHusax y4yacTBYIOT JBa IIpoliecca:

- abCTparupoBaHKe - HaXOAAT OOLIUE YEPTHI U CXOJCTBA MEXY Mpe-
ME€TaMH U BJICHUSIMHU ( (GOPMUPOBAHKE MOHATHH ),

- 000011IeHE - IO ITOHATHUS ITOABOIITCI U 0000II[ar0TCS HOBBIE SIBJIE-
HUS Y IPEIMETHI.

Paccyodounas deasmenvrnocmes.
JIBa BaXKHEHIIMX Mpollecca MBIIUICHUS: (OpMUPOBAHUE MOHSATUNA U pellie-
HUE TIPOOIIEM.
1)  ©@opmuposanue nowsmuii. DopMupyercss CHOCOOHOCTb pa3InvaTh
MPEMETHI U SIBJICHUS, HAXOJIUTh OOIIUE YEPThI MEXKTY HUMH.

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

npocmoule NOHAMUs- ONpPENeNseTcs OAHO oOlee CBOMCTBO ( TEIUIbIM,
CBET).

CNI0JCHble NOHAMUs - 00Ja1al0T HECKOJIBKUMHU CBOMCTBAMHU ( JIHOOOBBD,
Opyx0a, y4eHbId U T.1.)
2)  Pewenue npobnem.

Onupaetcs Ha HHOOPMAIUIO TOJTOBPEMEHHON MaMSTH U MOHSATUHHBIHN
anrapar.

® H3y4EHME YCIIOBUM 3a7a4H,

e Cco3/aHue OOIIEero MmiaHa (CTpaTerus peueHus ),

® TAKTHUKA pelIeHUs (KOHKPETHBIE METO/IbI),

® [pPOBEpKa PEUICHUS ITyTEM COMOCTABJIEHUS C UCXOJHBIMHU JAHHBIMU,

€CJIM HET, TO BO3BpAT K IEPBOMY MYHKTY.
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Omanwi paseumusl npoyeccos MoliUJI€HUAE OHMOCEHE3E

1-  ceHCOpHBIM (CTAaHOBJIEHHE OPraHOB YYBCTB WU JBUTATEJIbHBIX CHCTEM)
1o 2 JeT,
2-  cTaaus KOHKPETHBIX orepaiuil (pa3BUBaIOTCs MOHATHUS U s3bIK). ClioBa

BCE OOJIBIIIE CBSI3BIBAIOTCS C KOHKPETHBIMU MpeameTamMu. [lepBuyHo Mblie-
HHE ATOLEHTPUYHO. MUp, JaHHBIA B MOMX OILIYIICHUSX U MOUX JCUCTBUSIX.
KonkperHnoe mbinuieHune. B nanpHeimem npeaMeTsl TpuoOpeTaroT caMmoCTo-
SITEJIbHOCTb.

3- ctagus (GopMalbHBIX OIepaluii (OCHOBAa MBINUICHUS - THIOTE3bl U
YMO3aKJIIOUEHHUsI, TOSIBISETCS CIOCOOHOCTh MPEABUACTh COOBITHS 3a CUET a0-
CTPaKTHBIX Omepanuid, GOpMHUPYIOTCS MPEICTABICHUS OTBJICUCHHBIX COOBI-
TUW U BEJIMYMH, Harp. Bceenennas, Muuiap, TpPUIIITHOH).

10.4. dnexkmpornueganozpagus.

O0I" oTHOCHUTCS K DJIEKTPOPU3UOJOTMUECKUM METOAaM OLICHKHU Jes-
TEIBHOCTH BO30YIMMBIX TKaHei. DI peructpanusi akTHBHOCTH Mo3ra Oblia
BHEpBBIE npenanpuuara beprepom B 1924 r. B mHacTtosmee Bpems peanbHO
BO3MO>KHOM CTaJI0O MOCTPOCHHUE KAPT JIEKTPUUECKOM AKTUBHOCTH MO3ra. Tem
He MeHee meron Ol sBisieTcss 10cTaroyHO TpyObiM. C €ro momoiibio
MO’KHO /1aBaTh JIMIIb OOLIYI0 XapaKTEpPUCTUKY YPOBHS aKTMBHOCTH U JIMILb
HE3HAYUTEIbHO XapaKTEpU30BaTh MCUXUYECKYIO AEITEIBbHOCTh ( 3MOIMO-
HaJbHOE BO30YXKIEHHE, TPEBOTY).

Pummwor D3I (puc. 42):

- 6eta-put™ ( wactora 13-26 111 ). AMIUIMTYAa HU3KAsl, CHUKAETCS TIO
Mepe aKTUBAIlMM Mo3ra. Bo3HHKaeT NmpHu CEHCOPHOM CTUMYJISILIMU, YMCTBEH-
HOU AesTenbHOCTU. JlJI HEro XapakTepHa JEeCHHXPOHU3AIMS, KOTr/la OIrpOM-
HOE€ KOJINYECTBO HEHPOHOB TE€HEPUPYIOT HECUHXPOHHO IOTECHLIMANbI JIEH-
ctBua. CyMMalusi UX akKTUBHOCTH HAaXOJIUT OTPAaKEHUE B BHICOKOYACTOTHOM
Y HU3KOAMIUIUTYAHOM PUTME.

- anbda-put™m ( yacrota 8-12 r11 ). AMmiuryaa Oosbiie. Bo3nukaer
MPU CHIKEHUM CEHCOPHOW CTUMYJISIIIUU U PETUCTPUPYETCS MPHU 3aBKBITHIX
rinaszax. J{jas Hero xapakTepHa CHMHXpPOHHM3aIus, KOrja OoJbliee KOJIUYECTBO
HEWPOHOB pa3psiKaeTCsi CHHXPOHHO. B pe3ynbraTe yBeIMYMBaeTCs aMILIUTY-
7la CYMMAapHOI'O CUTHAJIa, HO CHMYKAETCS €T0 4acToTa.

- Teta-put™ ( yactota 4-7 ru). AMIUIUTYyIa Bo3pactaer. Peructpupy-
€TCs Ha MEPBBIX CTAIUIX CHA, IPU CEHCOPHOM JIENPUBAIIMU B CIEHHAIBHOM
KaMmepe, pH riyookoi menutanuu. CHHXpOHU3ALUs CTPYKTYp MO3ra mnpo-
JOJIKAETCSI.
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- genbra- put™M ( gactota 0,5 -3 T ). AMIumHTyga HamOOJbIIAs.

Habmonaercst mpu riry0OKOM CHE U NMPU HEKOTOPBIX MATOJIOTUYECKUX COCTO-
SHUSAX.
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10.5. Tunwt eévicueit HepeHOIl OessmeibHOCHU

Ha ocHOBaHMM M3y4YeHUS YCIOBHBIX PE(ICKCOB U COMOCTABICHUS HX C
ITruHaMUKOM BHemHero noseaeHus WM. I1. [1aBiaoB BeIaEIMI YETHIPE OCHOBHBIX
THIIAa HEPBHOM CHCTEMBI, COBITAJIAIOIINE ¢ KiIacCH(pUKaIlied TEMIIEpaMEHTOB,
MpeUIOKEHHOM Oojiee 2 Thicsad JieT Hazajn [umnmokparoM. B ocuosy knaccu-
¢uxayuu MOT0KEHO TP HYHKIIMOHAIBHBIX MMOKA3aTeNsl CBOMCTBA MPOIIECCOB
BO3OYXJEHUS W TOPMOXKCHUSI: CUIA, YPABHOBCULEHHOCb U NOOBUICHOCHLb
(tabm. 1).

CunvHblil HeypasHoBeuleHHbllL (0e3y0epacanHblii) mun XapakTepusyer-
Csl CWJIBHBIMM HEPBHBIMHU MPOIECCAMHU C PE3KO BBIPAXKEHHBIM IpeobiaaHu-
eM Bo30ykaeHus. [IpeacTaBuTeny 3TOro TMIa O4YeHb aKTUBHBL. B HUX OBICTPO
BBIPA0ATHIBAIOTCS MOJOXKUTEIBHBIE U MEJJICHHEE TOPMO3HBIE YCIIOBHBIC pe-
drnekcol. [Tocnenuue sIBASIOTCS HETOCTATOYHO CTOMKUMHU. Y TIPEACTaBUTEIICH
CUTIbHO2O VPABHOBEUIEHHO20 NOOBUNCHO20 W CUTNbHO20 YPABHOBEULEHHO20
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uHepmHo2o0 munog OBICTPO BBHIPAOATHIBAIOTCS U CTAOMIM3UPYIOTCS TTOJIOXKH-
TEJbHBIC U TOPMO3HBIC YCIIOBHBIC PEQIICKCHI.

Pazmuune Mexay STUMH THMaMu OOHApY)KHMBAETCS TPH H3MEHECHUU
CUTHAJIBHOTO 3HAYCHMSI TIOJIOKUTEIBHBIX U TOPMO3HBIX Pa3apakuTeNel, KO-
7la TIOJIOKUTEIIbHBIE TIEPECTAIOT MOAKPEIUIATHCSI, @ TOPMO3HBIC TOIKPETLIs-
I0TCsI 0€3yCIIOBHBIMU WJIM XOPOIIIO BBHIPAOOTAaHHBIMHU yCIOBHBIMU pediekca-
mu. [IpencraBuTeny CUIBHOTO YPaBHOBEIIEHHOTO MOABMYKHOTO THUTIA OBICTPO
NpUCITOCAOIMBAIOTCS K M3MEHUBIIIEMYCSl 3HAUCHHUIO pa3paKuTelieil U BhIpa-
0aTBIBAIOT COOTBETCTBEHHO M3MEHHUBIITUMCS YCIOBHSIM HOBBIC YCIIOBHBIC pe-
¢excel. s mpencTaBuTeNe CUILHOTO YPaBHOBEIICHHOTO HHEPTHOTO THTIA
nepecTpoika SBIseTcst 60Jee CIOKHBIM MPOIIECCOM U OCYIIECTBISICTCS MeJI-

JICHHECC.
Tabauya 1
Cxema uemvipex munos nepsroti cucmemwl (no U. I11. Ilasnosy)

. XapakTepuCcTUKa MO M0KA3aTENIsIM CBOMCTB HEPBHOU cucTeMbIl | COOTBETCTBUE TEM-
Tun HepBHOM cucre-
IIepaMeHTaM
MBI 0 CHJIE 10 YPaBHOBELIEHHOCTH |10 [TO/IBUKHOCTH
1o ['unmokpary
. HeypaBHOBEIICHHBIN.
CunpHbIN HEYpaBHO-
o . [Ipeobnananue BO3-
BEILICHHBIHN (0e3- CunbHbIi — Xonepuk
—— Oy’>XJeHHs HaJl TOPMO-
AP KEHHEM
CuipHBIN ypaBHO-
BEILICHHBIN I10JIBHX- » YpaBHOBEIICHHBIN IToaBuxkHBIM CaHrBUHUK
HBIN
CunpHBIN ypaBHO-
BEILICHHBIN UHEPT- » » NuepTHBII dermMaTuk
HBII
HeypaBHOBENIEHHBIN.
. . [Ipeobnananue Topmo-
CnaOprit CnaOsrif P P — Menaaxonuk
YKEHUS HaJl BO30YKIe-
HUEM

Cnabwiii mun xapakTepusyeTcs JISTKOM TOPMO3UMOCTBIO JaXKe MPHU ca-
MBIX HE3HAYUTEIbHBIX BHEIIHUX BIUAHUAX. [IpencraBurenen 3Toro tuma orT-
JMYaeT 3aMeJUIeHHas BbIpabOTKa M HEYCTOMYHMBOCTb MOJIOKUTEIbHBIX
ycIoBHBIX pediekcoB. TopmosHbie pedaekchl BbIpaOaTHIBAIOTCS y HUX
OBICTPO U XapaKTEPU3YIOTCS CTAOMIBHOCTHIO. JKUBOTHBIE CO Ca0OBIM THUTIOM
HEPBHOM CHUCTEMBI Jake NMPU MHOTOJIETHEM MpeObIBaHWK B Jaboparopuu
MPOSBIISIIOT TACCUBHO-O00OPOHUTENBHYIO PEAKIIHIO.

Knaccudukanus THNOB BbICHIEH HEpBHOM nearenbHOCTH y aeteit (H.
N. KpacHoropckuii, A. I'. IBaHOB-CMOJIEHCKHUIA) YKIIaIbIBAETCS B CXEMY Ye-
TBIPEX TUIIOB HEPBHOM cucTeMbl, onucaHHbix WM. II. [laBnoBeiM. Kpurepun
OLICHKU THUIIOJIOTHYECKUX OCOOEHHOCTEH B 3THUX KJIaCCU(PHUKALUAX HE BBIXO-
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IST 32 PaMKU CUJIbl, YPABHOBEIIEHHOCTH U MOJBHKHOCTH HEPBHBIX IPOLEC-
coB. [Ipr3Haky OTHOTO U3 YETHIPEX THUIIOB HEPBHOM CHCTEMBI HAOJIIOIAOTCS
y OOJNBIIMHCTBA B3POCIBIX JIOJEH, 00CIEIyEeMbIX IO METOINKE JIBUTATEIIh-
HBIX YCJIOBHBIX pe(IeKCOB Ha peueBOe MOJIKPETICHHUE.

OpHako B Pe3KO BBIPAKEHHOM BHJIE 3TH YETHIPE TUIA BCTPEUAKOTCS
OTHOCHUTENBHO PEAKO. DONBIIMHCTBO JIFOAEH OTHOCHUTCS K MPOMEKYTOUYHBIM
(opMaM, YUCIIO BapUaHTOB KOTOPBIX BeChMa BeJIUKO. CyIIeCTBEHHOE 3HaUe-
HYE IIPYU 3TOM IPHUHAJJIEKUT BOCIIUTAHHUIO.

10.6. Co3nanue u noocoznanue.

ITponecc popMupoBanust CO3HAHUS CBSI3aH C OTJEIEHUEM cBoero “S”
ot apyrux mojei. CoOCTBEHHBIX 3HAHMM OT UyXuXx. @opMUpOBaHUE CO3HA-
HUS HEPA3PBIBHO CBSI3aHO C MBILIJIEHUEM U PACCYJOYHOM IESITEIbHOCTHIO.

Cosnamenvroe Oelicmeue - 3TO MPOLIECC CAMOCTOSITENIBHOTO U IIeJIeHa-
MPaBJICHHOTO aHaJIn3a WH(OPMAILUK, MPUHATHUS PEIICHUS U 1IeJICHANPBICH-
HOIl OTBETHOW peaklHH. ITO MOXKET ObITh MPUOJIMKEHUE, n3deranue u 6es3-
JICUCTBHE.

CyOcTpaToM CO3HATEIBHOM NESATEIBHOCTH SBJISIETCS KOpa OOJIBIINX
nonymapuii Mo3ra. Hecnienuduueckas akTUBUpYIOLIAsi CUCTEMA PETUKYIISIP-
HOU opMalivu MOAJIEPKUBAET YPOBEHb OOJIPCTBOBAHUS U CO3HAHMSI.

CyTb CO3HATENbHON JEATEIIBHOCTH COCTOUT B CPABHEHUHM UMEIOIINXCS
B IaMATH WHJIUBUAYyMa 3aKPEIUICHHBIX CBEJICHUI C MOCTYIAONIENH U3BHE HH-
dbopmarnueii. Mnaue - kputuueckoit onenkoi. Co3HaTeapHa paccy10uHas Jie-
ATEIBHOCT.

Coznanue - GUIbTp A5 MOCTYMAIOIIeH HHPOPMAIIUU.

lloocosnamenvroe Oeticmsue TPEANOIAracT aBTOMAaTUYECKUE OTBETHI
Ha MOCTYMAIOIINE Pa3ApaAXUTENN. ITO U 0€3yCIOBHOPEPIEKTOPHBIE PEaKIUn
U JIEUCTBUS, KOTOPBIE OCYIIECTBIISIIOTCA CTEPEOTUITHO, IO paHee BbIpaOOTaH-
HOM M 3aKperuieHHOU cxeme ( pediekcusi ) 6€3 aKTUBHOTO MOUCKA PEIICHHUS.
[Tonco3narenbHOE BOCIPUSATHE HEKPUTUYHO, TIPU ATOM MO3T MOXKET MPUHU-
MaTh OTPOMHOE KOJIMYECTBO MHPOPMALIMH U C OOJIBLION CKOPOCTHIO.

lloocosnanue - 0a3a 3aKpEIUICHHBIX CBEJIEHUN W CTpaTerwil JIroOoro
Xapakrepa. 3akpeIruieHbl B MPOLIECCE 3BOJIIOIMUA BUAA, MOMYJSLIMOHHOW H
WHANBUYaTbHON afanTaiuu. SIBIsStOTCS OMOIOTHYECKH U COIMAIBHO IeJie-
co00Opa3HBIMHU.

CybOcTpaTtoM mojaco3HaTeNbHOU nesrenbHocTH siBisietcs Best [[THC, B
TOM uucie u kopa. [logco3Hanue HeceT B cebe OrpoMHBIN 3amac uH(popma-
LIHUH.

Bce peakiuu opranrsmMa npoTeKkaroT o TPeM CTaHAAPTHBIM CXeMaM:
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1 - Curnan He HeceT CyIIEeCTBEHHOH A opranuzMa mHpopmanuu. B stom
Clly4ae BO3HHUKAET NEPBUYHBIA U BTOpUuHbIA 0TBeTHI LIHC, He peanuzyromu-
ecst 2 (HeKTOpHOI peaKIuei.
2 - Cursan 3HauuM, HO XOpoIIO u3BecTeH. Peakius hopmupyercs mo THILy
IIOZICO3HATENIBHOTO OTBETA C MPUBJICYECHUEM 3AKPEIJIEHHOM ITOBEIECHYECKON
0a3bl.
3 - CurHan 3Ha4uuM, HO HET CTaHAAPTHOTO pelieHusto B aTom cimyuae uaer
€r0 aKTUBHBI CO3HATEIBHBIM INOMCK WU INPOUCXOJUTH CO3HATEIBHOE IEH-
cTBue. [Ipy 3akpersieHuu 3TOW peakuuu JEHCTBHE MOKET IEPEXOIUTh Ha
YPOBEHB IIOJICO3HATENBHOTO.

HaBbIk IepexoauT Ha NOJCO3HATEIBHBIN YPOBEHb IIOCJIE MHOIOKpAT-
HOM IIPOBEPKHU IIyTEM OCO3HAHHBIX JECHUCTBUH C UCIOJB30BAHUEM BCEX pECyp-
COB CO3HAaHMSA. JTO NPOLIECC BECHMA JJIMTEIBHBIN U CIOXKHBIA. C pa3BUTHEM
HayK O YEJOBEKE NOSBWJIOCH 3HAYUTEIBHOE KOJUYECTBO ICUXOJOTHYECKUX
TEXHUK, WHCTPYMEHTAJIbHBIX M XMMHUYECKHX TE€XHOJOTWMU, O3BOJISIIOIINX B
HEro BTOPIaThCs, UYTO SIBJSIETCS BECbMa ONMACHBIM ( HaBsi3aHHBbIE (DOPMBI IMO-
BEICHUS).

10.7. @azoevie cocmoanusn coznanun. Comn.

3mopoBasi HEpBHasl cuUcTeMa B 0OJPOM COCTOSTHUU XapaKTEpU3YETCs
HOPMAJILHBIM B3auMOJICHCTBUEM (0ajJaHCOM) MEXAY MpoleccaMu BO30YKe-
HUSL 1 TOPMOXEHUs, Oyarogaps yemy oOecreurnBaeTcsl MPaBUIbHOE COOTHO-
IICHUE BEJIMYMHBI OTBETHBIX PEAKIMN CO 3HAUYCHHEM U (PU3HUOJIOTHYECKOM
CUJION paszapaxuresiei. Ho B HEKOTOpBIX ciydasix, KOrja OpraHu3M OKa3bIBa-
€TCSl B TPYJAHBIX YCIOBUSX (HAmpuMep, MpU NMEPEeyTOMIICHHUH, 3a00JICBaHNH,
pelIeHUd OTBETCTBEHHBIX WJIM OCOOCHHO TPYAHBIX 3ajaad), OallaHC MEXIY
BO30YXJIEHHEM U TOPMOXXEHUEM HapyIIaeTCs U B HEPBHOW CHCTEME BO3HU-
KaroT (a3oBbie coCTOIHUS. [Ipu3HaKaMu pa3BUTHUSI STUX COCTOSIHUMN SIBIISFOT-
Cs HEYCTOMUYMBOCTh CTPYKTYpPbl M HApYIICHUE 3aKOHA CHJIbI B YCJIOBHOpE-
(bIEKTOPHBIX pEaAKIIUIX.

3axon cunvl 3aKIHOYAETCS B TOM, YTO PEAKI[MU OpraHU3Ma Ha pasJpa-
KUTENU CpeHEN BEJIMUMHBI OKA3bIBAIOTCS OOJbIIE, YeM Ha ciadbie pa3ipa-
KUTEJIHM, a PEeaKIMu Ha CUJIbHBIE OoJibllle, UeM Ha cpennHue. Hampumep, Ha
caObIii CBETOBOM pa3pakKUTENb PEaKius SIBISETCS HaUMEHbINEH, Ha Cpell-
HUW — HECKOJbKO OOJIbIEH, U Ha CUJIIBHBIN — camoil Oonbinoi. Hapymenue
3aKOHA CHJIBI B YCIOBHOPE(IICKTOPHBIX PEAKIUSIX MPOTEKAET MO TUITY Mapa-
6uoza H. E. BBegeHckoro u nposiBisieTcss B BOSHUKHOBEHUHU (Pa30BBIX COCTO-
STHUM.

llepsas ¢paza — ypasnumenvuas. OHa XapaKTepU3yeTCs TEM, UYTO
CUJIbHBIE, CPEJIHUE U CJa0ble pa3IpaKUTEIU BBI3BIBAIOT PEAKIMH OJUHAKO-
BOM BEJIMYUHBI.
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Bmopas ¢aza — napaooxkcanvuas: cnadble yCIOBHBIE CUTHAIBI 1O BE-
JUYUHE PEAKIMU IPEBOCXOIAT CUIIbHBIE.

Tpemvsa ¢paza — yrempanapadoxcanivhas: TPy OTCYTCTBUH yCIOBHBIX
peakiuil Ha TOJIOKUTEIbHBIE CUTHANBI Pa3BUBACTCA MOJIOXKUTEIBHBINA 3(-
(eKT Ha TOPMO3HBIE pa3IPAKUTEIH.

Yemeepmas ¢paza — mopmosuas. OHa XapaKTEPU3YETCs TOITHBIM
TOPMOXKEHUEM YCIOBHOPE(DIEKTOPHBIX PEAKIIHA.

CpaBHUTENBLHO HEJABHO OMKCAHA HaApKomuyeckas ¢hasa, XapakTepu-
3YIOIIAsACs] PAaBHOMEPHBIM YMEHbBIIIEHUEM BEJIMYMHBI YCIOBHOPE(IEKTOPHBIX
OTBETOB Ha CJIa0ble U CUIIBHBIEC PA3IPAXKUTEINHN J0 MOJHOTO UX BBIMAJACHHUS.

UeTkas nmociieqoBaTeIbHOCTD B pa3BUTUU (ha30BbIX COCTOSIHMI MHOTIA
MO’KET HapyllaThCsl BCJIEICTBUE BBINAJACHUs TOW wiu apyroi ¢assl. [lpu ne-
pexozie OT NapabUOTHYECKOTO COCTOSIHUS K HOpMaIbHOMY (Da3bl CIEIYIOT B
00paTHOM MOPSIJIKE.

Con sBnserca crneuu(pUuecKuM COCTOSTHUEM HWHTPOBEPTUPOBAHHOM
MICUXUYECKON JEeATENbHOCTH, KOTJa 3HAYMTEIBHO YMEHBILIAETCA CBSA3b C
BHEIIHUM MUPOM. PU3HONOTHYECKN XaPAKTEPU3YETC CHUKEHUEM BO30Y M-
MOCTH, MBIIIEYHOTO TOHYCA, TAKUX (PU3UOJIOTHUECKUX (PYHKIMN KaK 4acToTa
COKpAILlEHU cepAla, IbIXaHUs U TEMIIEpaTyphl Tela.

CoH - Takasg e NoTpeOHOCTb, Kak M OoApcTBOBaHME. J[BE CTOPOHBI
’KU3HH, HAITPABJICHHBIE HA ONITUMHU3ALNIO )KU3HEHHOTO PEXKHUMA.

Bunpl cHa : nmepuoauyYecKud CyTOYHBIA, CE30HHBIM, THITHOTUYECKUU,
HApKOTUYECKUU U MATOJIOTUUYECKUM.

[Tepuoauuecku CyToUHbIN COH. JJIUTCS y B3pOCIIOTO YEJIOBEKa OKOJIO 8
qyacoB. B neTcTBe mpoomKUTEIbHOCTh CHA O0Jble, B CTAPYECKOM BO3pacTe
CHMXaeTcs ( Ha caMOM JIeJie YBEJIMYMBAETCS 34 CUET NEPUOJOB APEMOTHOTO
COCTOSIHMSI M THEBHOTO CHa ). I[lepmoanueckuili CyTO4YHBIA COH KpaliHE He-
o0xonuM. JlumeHue cHa cobaku BBIHOCAT JUlIb 0Koyio 10 cyrok. Kponuku
emie MeHble. JKHBOTHbIE MOruOaroT. ['MCTONOTMYECKH CTPYKTYphl MO3ra
CUJIBHO M3MEHEHbI, HAOJMI0JAeTCs JECTPYKTHBHbIE H3MEHEHHS HEHpPOHOB.
[1pITKY JIMIIEHUEM CHA YEJIOBEK PEKO BbIACPKUBAET OOJIbIIE HEICIIH.

Das3vl cHa:
1. daza paccnabnenusi. [lpeobnamaer CUHXPOHU3UPOBAHHBIA ajibda -
puTM. ['1a3a 3aKpBITHI, YETIOBEK pacciabiseTcs.
2. da3a MOSBICHUS W YCWICHHS T€aT-BOJTHOW aKTUBHOCTH. CHHXPOHM3A-

uusi HapacTtaeT. JIpeMOTHOE COCTOSIHME, TOHYC MBIIIL MOHWXEH. TUIHYHBI
noiaycoHHble MeuTanus. Jnurca 1-9 mun. Ha sToli cTagum poxxmarorcs MH-
TYUTHBHBIC WeH, Mpuxoaut perieHue npoodiem. CocrtaBnser 12% BpeMeHu
CHA.

3. @daza COHHBIX BEPETEH. XapaKTEPU3yETCs BCILIECKAMU BBICOKOYACTOT-
HOM akTUBHOCTHU. [[nutcs 30-45 muH, coctaBiisis 38% BpeMeHM CHA.
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4, [lepexonnas ¢aza. XapakTepHbl JeNbTa-BOJHBI U XapakTepHble K-
komruiekchl. Jliurcst 14% ot 00111ero BpeMeHu cHa.

S. ['myOokuit nenbra-coH. BripaxeHa nenbTa-akTUBHOCTh. [[UTENbHOCTD
30 muH wim 12% o611eit mpo10HKUTEIFHOCTH CHA.
6. I'my6okuit nenbra con cmensiercs B/l cHOM, napaJoKCaTbHBIM WU

OBICTpBIM CHOM. J[J1s1 3TOM CTaguy CHA XapaKTepHO JECCUHXPOHU3AINSI PUTMA
D30I u nosiBneHue 0eTTa-aKTUBHOCTU, PAa3UTENIbHbIE U3MEHEHHUS BEreTaTHB-
HbIX nokaszatenei. [IpogomkurenbHOCTh cocTaBisgeT 23% BpemeHu cHa. Du-
JoreHeTuyecku 3ta (asza cHa HoBas. CocTaBisieT y kpoiaukoB 3%, kpbic 20%,
koiek - 30% o011ero BpeMeHH CHa.

I'masa 11. ®U3NOJIOI'USA CEHCOPHBIX CUCTEM

1. Peyenmopul u ux xnaccuguxayus

2. I[lepeoaua cencopHotl uHogppmayuu

3. 3pumenvuasn cucmema

4. Cnyxoeas cencopnas cucmema

5. Taxmunvuas, 6onresas u BUCYEPATbHASL CEHCOPHbBLE CUCTEMbL
6. Xemopeyenmopul — 06oHsAHUE, BK)C

11.1. Peyenmoput u ux knaccugukauus

Peyenmopul npencTaBisioT co00i KOHEUHbIE CHEIUAIN3UPOBAHHBIC
oOpa3oBaHUsl, IpeJHA3HAYEHHbIE JUUIsl TpaHCPOpPMAIMKM SHEPTUU Pa3IUUHbIX
BUJIOB pa3JpakuTesiell B CHEHU(PUIECKYI0 aKTUBHOCTh HEPBHOM CHCTEMBI.

PeuentopHbie KIETKM OTIIMYAIOTCA OT OCTaJbHBIX MO KpalHEW mepe B
NBYX OTHOLIECHUSX. BO—TEpBbIX, JHEPrUs pa3Ipa)kKUTeNs CIYKUAT ISl HUX
JUIIb CTUMYJIOM K 3aIlyCKy IPOLECCOB, COBEPIIAEMBIX 3a CUET MOTEHIUAJIb-
HOI 3HEpPruM, KOTopas HaKoIJIeHa BCJIEICTBHE OOMEHHBIX peakluuid B caMOi
KJIeTKe. Bo—BTOpBIX, penenTopHas KieTka 00J1alaeT Ha BbIXOJE AJIEKTpHUUe-
CKOM 2Heprueu, o0s3aTeIbHO MepeaBaeMoOi IpyruM KJeTKam, KOTOphIE ca-
MU HE CIIOCOOHBI BOCIIPUHUMATH SHEPTHIO JAHHOTO BHEIIHETO BO3/IEHCTBHUS.

IToporn BoOCHpHATHSA BBICOKOCIEHIUAIN3UPOBAHHBIMUA PELENITOPaMU
a/IeKBaTHBIX CTUMYJIOB Upe3BbIUaiiHO HU3KH. [l BO30ykaeHus ¢poropenen-
TOpa JOCTaTOYHO OJHOTO KBaHTa CBETa, OOOHSTENbHbIE pelenTopbl HHDOP-
MHUPYIOT OpraHU3M O MOSIBJICHUH B aTMOC(Epe SAMHUYHBIX MOJIEKYJT Maxyyux
BEIIECTB, BOJIOCKOBBIE PEIENTOPHI JAOMPUHTA CIIOCOOHBI OOHAPYKUTH JBU-
YKEHHE NPUMEPHO TAKOE JKE€ MaJIOe, KaK JMaMeTp aToMa BOJIOPOa.

ITo xapakrepy B3aMMOJEWUCTBUS PA3APAXKUTEIECH BCHO COBOKYITHOCTH
PELENnTOPOB MOAPA3ACISIIOT HA IKCMEpoyenmopsl, BOCIPUHUMAIOIINAE pa3-
NpaXEHUsI BHEIIHUX ar€HTOB, U UHMEPOYenmopsl, CATHAIU3UPYIOLINE O pa3-
OpaXKUTENSAX BHYTpEHHEN cpelibl. K MmepBbIM OTHOCAT TaKHe BBICOKOCIIELIHA-
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JU3UPOBAaHHbIE 00pa30BaHMUs, KaK pELENTOpPbl OPraHOB CiyXa, 3pEHUs,
00OHSIHUSA, BKYyCa, OCS3aHUSA; KO BTOPBIM — PELENTOPhl BHYTPEHHUX Opra-
HOB.

Haubonee nousTHas U ynobHas kiaccuguxayus peyenmopos NCXOAUT
Y3 Pa3INYHOM MOJAJIBHOCTHA BOCIPUHUMAEMBIX UMH pas3ipaxkurenei. B co-
OTBETCTBUU C 3TUM pPa3HOOOpAa3MEM BCE PEIENTOPHl KUBBIX OPraHU3MOB
MO’KHO pa30UTh Ha HECKOJIBKO IPYyMII.

Mexanopeyenmopul

Tepmopeyenmopuoi

Xemopeyenmopul

Domopeyenmopwl
dnexmpopeyenmopwl

. bonesvie (HoyuyenmusHnwvie) peuenTOPHI

BamHeHmee CBOMCTBO PELENTOPOB — U3OUpamenbHas 4yecmeumeib-
Hocmb K alleKBaTHBIM pa3apakUTeNsIM. BbhIpa’k€eHHOCTh 3TOr0 CBOMCTBA Y
T€X WJIM WHBIX PELENTOPHBIX aNapaToB 00yCIOBJIEHA B 3HAYUTEIBLHON Mepe
UX CTPYKTYPHBIMU OCOOCHHOCTAMH. Ha OCHOBaHMHM 3TOro BCE€ pELENTOPbI
MOTYT OBITh pa3/iesieHbl JBE TPYNIbl: NEPBUYHbIE (IEPBUYHOUYBCTBYIOIINE)
Y BTOPUYHBIE (BTOPUYHOUYYBCTBYIOLIHUE) .

K nepsuunvim OTHOCAT Takue pELENTOPHBIE amnmapartbl, Y KOTOPBIX
BOCIPHUATHE JEUCTBUSA aJCKBATHOIO CTUMYJA OCYIIECTBIIIETCS HEIOCPE.-
CTBEHHO NEpU(PEpUIECKUM OTPOCTKOM CEHCOPHOIO HEMpOHa, KOTOPBIH, Ta-
KUM 00pa3oMm, MEPBUYHO BCTPEUAETCS C Pa3ApaKUTEIEM.

K emopuunviv penenropam OTHOCST TaKHE€ PELENTOPBI, Y KOTOPBIX
MEXAY OKOHYaHHUSIMHU CEHCOPHOI'O HEWPOHA M TOYKOW NMPHIIOKEHUS CTUMYJa
pacrnoJiaraeTcsi JIONOJHUTENIbHAs CHEUUAIN3UpOBaHHas (pelenTUpyroas)
KJIETKa HEHEPBHOI'O MPOMCXOXIEHUs. Bo30yxkaeHue, BO3HUKAIOIIEE B pe-
LENTUPYIOLIEN KIETKE, NEPEAACTCS Yepe3 CUHAIC HAa CEHCOPHBIA HEWPOH.
CrnenoBaTenbHO, CEHCOPHBIM HEHPOH BO30YXIAETCA YXKE HE NEPBUYHO
BHEIIIHUM CTUMYJIOM, a OTIOCPEI0BAaHHO (BTOPUYHO) OJiaro1aps BO3AeHCTBUIO
PEUENTUPYIOIIUX KIETOK.

VY MO3BOHOYHBIX KMBOTHBIX MEPBUYHBIE PELENTOPHI MPEICTABIICHBI
TKAHEBBIMM PELENTOPAMU U MPONPHUOLIENITOPAMH, & TAKKE TEPMOPELENTOPA-
MU U OOOHSTENbHBIMU KJIeTKaMU. K BTOPHUUHBIM perientopam cienyeT OTHe-
CTH pELENTOPHBIE AJIEMEHTHl OpraHOB OOKOBOW JMHMM (MEXaHO— U JJIEK-
TPOPELENTOPHI), BOJOCKOBBIE KJIIETKM BHYTPEHHEIO yXa, PELENTOPHBIE KIIET-
KM BKYCOBBIX JIYKOBHUI[ U (POTOPELIETITOPHI IJ1a3a MO3BOHOUHBIX.
IIpeobpasosanue cucnanoe 6 peyenmopax

[IpakTUuecku Bce CEHCOPHBIE MPUOOPHI MEKY Pa3ApPAXKUTEIEM U pe-
LENTUPYIOIIUM CyOCTpaToM HUMEIT 6cnomozamenvHvle cmpykmypsl. Bce
OHM CYUIECTBEHHO H3MEHSIOT XapaKTEPUCTUKU PA3APAKAIOMIUX BO3JEH-

ook wnE
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CTBUM, OOECIICUMBAIOT JIy4YIlIee BOCTIPUATHE CTUMYJOB M TIO3TOMY HUTPAIOT
BAXKHYIO POJIb B JICSITEIbHOCTH CEHCOPHBIX CUCTEM.

BcnomoratenbHple CTPYKTYPBI MOTYT OBITH OYEHB CIIOKHBIMH, Kak,
HanpuMep, yX0 WU a3, Wik 00Jiee MPOCTHIMU — TAKTUIILHBIEC PELEITOPHI B
KOXe.

DTamnbl pEUEeNnTOPHOTO aKTa B MIEPBUYHBIX U BTOPUYHBIX PEIENITOPAX.

IlepBblii 3Tan - yepe3 BCIOMOTaTeNbHbIE CTPYKTYPbl BHEIITHUN CTUMYJI
JOXOJMUT JI0 PEUENTUPYIOIIEro cyOcTpara, ONMpPEenessionero MOAalbHOCTh
peLenTopa, ¥ B3auMOJEHCTBYET C HUM.

B kauecTBe 6mopoco smana peuenTOPHOrO aKTa B PELENTOpE pac-
CMaTpPUBAIOT M3MEHEHHE MEMOpaHHOM MpoHHUIlaeMOCTH. M3MeHeHne MeM-
OpaHHOTO MOTEHIMada PELENTOPHOM KJIETKH, BO3HHMKAIOIIEE IOJ BO3JCH-
CTBUEM pa3JpakUTelIs, Ha3bIBAETCS peyenmopHuvim nomenyuanrom (PIT).

DIIeKTpOTOHHYECKOe pacnpoctpaneHue PII depe3 aeHapuThl U TEno
KJIETKH K aKCOHY SIBJISIETCSI mpembuM 2manom pelenTopHOro aKTa.

[Tocnenuuui, uemeepmuiii, 5man Ha PEUENTOPHOM YPOBHE COCTOUT B
MEePEKOIUPOBAHUM TIEPEAAHHOTO SJIEKTPUUECKOTO OTBETa PEIENnTOpa B UM-
MyJbCHBIN paspsan, wiu nomenyuan oevicmeus (I1]1), B apdepenTHOM HEpB-
HOM BOJIOKHE, KOTOPBII HEeCEeT B cebe MH(POpMAIUIO sl OCTAIbHBIX OTIEIOB
HEPBHOW CHCTEMBI.

B 3aBucuMocTH OT CIOCOOHOCTU M3MEHSATHh CBOIO aKTUBHOCTH B XOJI€
JEUCTBUS UTUTEIBHOTO pa3/IpaKEHUsI BCE PELEITOPHl MOTYT OBIThH pasjielie-
HBl Ha JIB€ TPYIIIBI: OBICTPO alanTUpyOIIMecs, Wik (pa3Hbie, U MEAJICHHO
aJanTUpyromuecs, Wil Tonndeckue. CylmiecTBYeT TakKe U MPOMEKYTOUHBIH
THUII PEIIeNTOPOB — (ha3HO—TOHUUYECKHE.

11.2. Ilepedaua cencopHoii uHoGpManuu

Brlle Ob110 MOKa3aHO, YTO B PelenTopax MPOMCXOIUT Mpeodpa3oBa-
HUE€ CUTHAJIOB B HEPBHBIE MMITYJIbChI, 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 IepepadOTKHA CUTHAJIOB M MX UHTETPALMK C APYTUMH TUIIA-
MU uHMOpMAITIH.

LlenTpanpHble MyTH OBIBAIOT HECKOJBKUX BUAOB. OIHH OIICHMBAIOT
IJIaBHBIM 00pa3oM (pU3MYecKHe mapaMeTpbl CTUMYJAa U MPEUMYIIECTBEHHO
MEPEAAOT CUTHAIBI OT PELENTOPOB OAHOro Tumna. [103TOMy MX Ha3bIBarOT
cneyuguyeckumy CEHCOPHBIMHU TyTAMHU. Jlpyrue BCIEIACTBHE AMBEPreHIINU
UX BOJIOKOH M KOHBEPIeHIIMHM C JPYTUMH BXOJaMHU CTaHOBSTCA Bce Oosee
MYJIbTUMOJATBHBIMU, WIH Hecneyuguueckumu. Hecnenmmpuueckue CTpyKTy-
pBI MO3Ta UMEIOT 0c000€ 3HAUEHHE JJIs MOAAEpkKaHUs 00IIEero YpOBHS BO3-
OyIMMOCTH MO3TOBBIX ammapatoB. TpeTbu — accoyuamuseHvie TanaMOKOpP-
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THUKaJIbHBIE MIYTHU C UX MPOEKIHEN B COOTBETCTBYIOIINE OOJACTH KOPBI 00JIb-
[IMX TMOJYIIApUN — CBSI3aHBI C OLIEHKOW OMOJIOTMYECKOW 3HAYMMOCTH CTH-
MynoB. Iloka3aHO, 4TO C OEATEIBHOCTBIO TaJTAMOKOPTUKAJIBHBIX ACCOLUA-
THUBHBIX CUCTEM CBsI3aHA MEXXCEHCOpPHAsl MHTErPaLysl.

Kooupoeanue xauecmea. O4eBUIHO, YTO Pa3IMYEHUE NECHCTBYIOLINX
Ha OpraHu3M BHEUIHUX CHJI MO MX (PU3MUECKON U XUMHUYECKON MPUPOJE Mpo-
UCXOJUT YK€ IPU MEPBOM BCTPEYE C HUMHU COOTBETCTBYIOIIUX PELIEITOPOB.
OTO pa3IuyeHHe JOCTUTAETCs M30MpATENbHON 4yBCTBUTEIBHOCTBIO PELET-
TOPOB K ONPEIEICHHON aJ€KBaTHOU UIsl HUX MOJAJIBHOCTH Pa3IpakKUTels U
UCKJIIOYUTEIbHO HU3KUMU MOPOraMH BO30YyKIEHUSI.

CeHCOpHBI MPOBOASIIMNA IIyTh COCTOMT H3 psAa MOJAIbHO—
cHelupUUIecKUX HEHPOHOB, COCUHEHHBIX CHHANCaMU. Takoil mpUHLUI Op-
TaHU3alWN TIOIYYUJl HA3BAHUE MeYeHOU JIUHUU, WIA MONU4ecKol op2anHu3a-
yuy. ITOT IPUHLMII 3aKII0YAETCS B IPOCTPAHCTBEHHO YIOPSAIOYEHHOM pac-
MOJIOKEHUU HEHMPOHOB Ha Pa3IMYHBIX YPOBHAX CEHCOPHBIX CUCTEM COOTBET-
CTBEHHO XapaKTEPUCTUKAM MX PELIENTUBHBIX MOJEH.

Ilonsamue peyenmuénoe nojse UMEET BAKHOE 3HAYCHUE B CEHCOPHOU
¢uznonornu. C MOpPOIOrNIECKON TOUKHU 3pEHUS, PELENTUBHOE 110JIE — ITO
TOT YYaCTOK PELENTOPHON MOBEPXHOCTH (HAampUMeEp, KOXKU, CETYATKU ria3a
U T. 1.), C KOTOPbIM JaHHAs HEpBHas CTPYKTypa (BOJIOKHO, .HEWpoH 1—ro,
2—To0, ..., "—TO0 MopsiiKa) CBsI3aHa AHATOMUYECKH, T. €. KECTKa.

JUIsi HEpaBHOMEPHO CIIEIYIOLIUX HMITYJIbCOB CHTHAJIbHBIMM ITPU3HA-
KaMH MOTYT CIIy’KUTb YHCJIO UMITYJIbCOB B «IIAYKE» WM MPOJOJIKUTEIBHOCTD
NayeK, a TAKKEe MHTEPBAJIbl MEXAY HUMH U NEPUOJUYHOCTD UX CIEIOBaHUS.
Bo3moxHOCTH TaKOTO KOAMPOBaHUs O€3rpaHUYHBI, TaK KaK BEPOSITHBI CaMble
pa3HOOOpa3Hble BapualMd € MaykaMH HMMIOYJIbCOB. IIpocTpaHCTBEHHO—
BPEMEHHBIE paclpe/iesieHUs] SJIEKTPUYECKON aKTUBHOCTU HEPBHBIX BOJIOKOH
IIPUHATO HA3BIBATh NAMMEPHAMU.

Pa3HooOpa3Hble KauecTBa CTUMYJIOB, COIJIACHO 3TOM TEOPHUH, OTOOpa-
KAIOTCS XapaKTEPHBIMU «y30paMu» marrepHoB. HeilpoHbl crnocoOHbI pac-
U pPOBBIBATh ITU CUTHAJIBI U B 3aBUCUMOCTH OT MX CTPYKTYpbl (hopmupo-
BaTh OUIYUIEHUS, KOTOPHIE COOTBETCTBYIOT PA3APAKUTEISAIM, KOAUPYEMBIM
ONpEIEICHHBIMH ITATTEPHAMU.

Koouposanue unmencusnocmu. KonndecTBeHHbIN aHAIU3 pa3Apaxu-
TEJIE BHEIIHEr0 MHpPAa HAYMHAETCS CO CPAaBHUTEIBHOW OLIEHKM WX WHTEH-
CUBHOCTH — 00Jiee CHIIBHOE pa3fpa)k€HHe BbI3bIBACT 00JIee CUIBHOE OIIY-
mienne. Tak kak yacrtota adpHepeHTHON MUMITYJIbCALIMU 3aBUCUT OT aMIUIUTY-
Ibl PELIENITOPHOTO MOTEHIMAJIA, a OHA, B CBOIO OYEpE/b, MPONOPLHOHAIbHA
UHTEHCUBHOCTU Ppa3IpaXXUTENsl, TO KOAUPOBAHHE WHTEHCUBHOCTU CTUMYJa
OCYILECTBIISIETCA MOCPEACTBOM HM3MEHEHMS YacTOThI CIEHOBAaHUS HEPBHBIX
UMITYJIbCOB OT PELENTOPOB B MO3TOBBIE LEHTPHI. YBEIUYEHUE NHTEHCUBHO-
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CTH pa3IpaXUTeNIsI OTOOpaKaeTCs B TOBBIMIEHUH YaCTOTHI UMITYJILCHON aK-
THUBHOCTH.

11.3. 3pumenvnas cucmema

VY Bcex MO3BOHOYHBIX IJ1a3 MOCTPOEH MO KaMepHOMY Tuily. CeTomnpe-
JOMJISTFOIITMM amnmapatr 00pa30BaH POTOBHIIEH W JIMH30M — XPYCTAIUKOM.
JIHO rma3Horo Ookaja BBICTHIJIAET CETYAaTKa, MPOCTPAHCTBO MEXKIY HEW U
XPYCTAJIMKOM 3alOJHEHO CTEKJIOBUIHBIM TEJIOM — MPO3pPavYHbIM, ONITHYECKU
OJIHOPOJTHBIM TEJIEM.

Coxkparenue uinm pacciabieHue BOJOKOH PECHUYHOIO Tella MPUBOIUT
K pacclabJICHUIO WU HATSHKEHUIO pecHUuH020 nosicka (IMHHOBBIX CBSI30K),
OTBETCTBEHHBIX 32 W3MEHEHHE KPUBHU3HBI XpycTaluka. Pamyxka, KoTtopas
omnpenensieT IBET IJla3a, pacroJiarasich HEMOCPEICTBEHHO MEpes XPYyCTallu-
KOM, UTpaer pojib auadparmel. OTBEpCcTUE B LEHTPE PAAYKKH Ha3bIBACTCS
3pauxom. 3padok crocoOCTBYET YETKOCTH M300paK€HUsl MPEAMETOB HA CET-
YyaTKe, MPOITYCKasl TOJbKO LEHTPAIbHBIE JYyYH U YCTPAHSS TaK Ha3bIBAEMYIO
cpepuueckyro abeppayuro. CyThb €€ 3aKII04aeTcs B TOM, YTO JIy4H, MTONaB-
IMe Ha nepudepruyeckre 4acTH XPyCTaIMKa, MPEIOMIISIOTCS CUJIbHEE LIEH-
TPaJIbHBIX JIy4€il, U €CIM UX HE YCTPaHITh, HA CETYATKE MOTYT MOJIy4aThCs
KpPYTH CBETOPACCESHUS.

Cemuamxa mpenctaBisger coOON CBETOUYBCTBUTEIBHBIN CIION U CO-
CTOUT U3 PELENTOPOB (MaI0OUEK U KOJIOOUYEK) U HECKOJIBKUX TUIIOB HEHPOHOB.
Hapy>xHble cerMeHTBhI PelenTopoB OOpalleHbl K MUTMEHTHOMY SIUTEIUIO,
TaK 4TO CBET MEPBOHAYAIBLHO MPOXOJIUT YEPE3 JIBA CJIOSI HEPBHBIX KIIETOK U
BHYTPEHHHME CETMEHTBI PELENTOPOB, MPEXKAE YEM JOCTUTHET 3PUTEIBHOTO
nurmeHTa. HepBHbIE KIIETKH, TPaHUYAIIME CO CTEKJIOBUAHBIM TEJIOM, Ha3bl-
BAIOTCS TaHTJIMO3HBIMU KJIETKAMM, UX aKCOHBI MO TMOBEPXHOCTH CETYATKU
HaMpaBJISIIOTCS K cienomy nsamuy (nsTHYy MapuotTta), rjie OHU COOUparoTcs
BMECTE, IPOXOJAT Yepe3 CKIEpY U 00pa3yIoT 3pumenvhblii Heps.

Domopeyenmopwvi. DOTOPEIENTOPHI MO3BOHOUHBIX MOPAKAIOT OOIIUM
CXOJICTBOM CBO€H CTPYKTYpHOH, LIMTOXUMHUYECKON M (DYHKIIMOHATBHON Op-
raHu3allid y NpeJICTaBUTENIed BCEX KIIACCOB, HayWMHAs OT KPYIVIOPOTHIX U
KoH4Yasi mpuMatamu. CyIIecTBYET J[Ba THUIA PELENITOPOB: NAIOUKU U KOJIOOU-
KU.

B o0oux Tumax HapyKHbIE CETMEHTHI MPEACTABISAIOT OO0 MOIUU-
IIUPOBAHHBIC PECHUYKH, MOATOMY (DOTOPEENTOPHI MO3BOHOYHBIX OTHOCST K
nunuapaoMy tury. OHH COAepX aT CTONKM MEMOpPaHHBIX JTMCKOB, oOpasye-
MBIX CKJIQJIKaMU TJIa3MaTHYeCKOW MEMOpaHbI M COJIEPIKAIINX MOJICKYJIbI CBE-
TOYYBCTBUTEJILHOTO MUTMEHTA. [IUTMEHT nanodek Ha3bIBA€TCs pOOONCUHOM,
a B KOJIOOYKAX COJICPIKUTCSI POJACTBEHHBIM €My MUTMEHT — MOJOTICHH, YYyB-
CTBUTEJBHBIN K KPACHOMY, 3€JIECHOMY U CUHEMY CBETY.
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HapyXHbIl1 cerMeHT CBsA3aH C BHYTPEHHUM COCIMHUTEIBHOM HOXKKOU
— yuauetl, KOTOpasl COXpaHsAETCs] OT PECHUYKU. BO BHyTpeHHEM CErmMeHTe
HMMEETCSl CKOIUICHUE PaJaibHO OPUEHTUPOBAHHBIX U TJIOTHO YIMAKOBAHHBIX
MutoxoHApun. [Ipu ocBeleHnn ceT4aTKu MUTOXOHJAPUU HAOYyXaloT U, BEPO-
STHO, TIPW 3TOM B HUX TIOBBIIIAETCS aKTHBHOCTH OKUCIUTEIBHBIX (PEPMEHTOB.
PacnonoxkeHHO€  MpPOKCMMallbHEE BHYTPEHHETO  CErMEHTa  SIAEpHO—
[IUTOIJIa3MATUYECKOE TEJIO KJIETKU MEPEXOJUT B CUHANTHYECKYIO HOXKKY, B
KOTOPYIO BpPAacTalOT OKOHYAHUS BTOPHIX HEMPOHOB CETYATKU — OUMOJISIPOB U
TOPU30HTAIBHBIX KIIETOK.

B 60—x rr. XIX B. Hemerkuii ructosior M. IllynwsTiie pa3zaenun ¢oTo-
pelenTophl MO3BOHOYHBIX Ha J[Ba TUMA: MAJIOYKHU U KOJIOOUKH. [lanoukamu OH
Ha3BaJ [JIMHHbIE TOHKHE KIJIETKH, UMEIOMIUE MWIMHAPUYECKUN HaAPYKHBIN
CErMEHT M PaBHBIM €My 10 JuaMeTpy BHYTpeHHUU. Konbouku obradarom 60-
Jiee KOPOTKUM U TOJICTHIM, CYXKAIOIMMCSI K BEpIIMHE BHYTPEHHUM CErMEH-
ToM. HapyXHblii CETMEHT KOJIOOYEK IO AUAMETPy MEHbIIE BHYTPEHHETO U
00BIYHO MMEET KOHMYECKYIo Gopmy. [Tamoukun 0coOEHHO MHOTOUYMCIICHHBI B
CeTYaTKaX HOYHBIX KUBOTHBIX, KOJOOYKH — Yy JHEBHBIX. IJTO MPUBEIIO
[ynpTIie K 3aKIIOYEHUIO, YTO MAJIOYKA OO0ECIICUUBAIOT 3PEHUE MPU HU3KOM
YPOBHE OCBEIIEHHOCTHU, TOT/Ia KaK KOJIOOYKU 00ECIIEUUBAIOT (homonuueckoe
3peHue W paboTalOT MpH OoJjiee SpKOM oOcBelieHuH. llanoukoBoe 3peHue
HELBETHOE, TaK KAK BCE MAJIOYKU COJEPHKAT OJUH 3PUTEIbHBIA MUTMEHT —
POJOIICUH, U, CIEAOBATEIbHO, PA3JIUYMsS B JJIMHE BOJIHBI BOCIIPUHUMAIOTCS
TOJIbKO KaK pa3jinyvsi B MHHTEHCUBHOCTH.

Jlnesnoe, unu xonbouxosoe, 3perue obdiagaer 00aee HU3KOM aOCOIIOT-
HOM 4yBCTBHTEIBHOCTBIO (IPKOCTH (hoHa cBbiure 10 K1/M%), 4eM NanouKoBoe,
B CWJIY TOrO, 4TO KOJIOOYKHM MO CBOEH MPUPOAEC MEHEE UYBCTBUTEIIBbHBI H,
KpOME TOTO, K OJIHOM TaHTJIMO3HOM KJIETKE UX CXOJMUTCS MEHBIIIE, YeM IaJio-
yek. OIHaKO YMEHbIIICHUE KOHBEPTECHIIMU MTPUBOIUT K MOBBIIIICHUIO OCTPOTHI
3penusi. KonboukoBoe 3peHue MoKeT ObITh [IBETHBIM MPU HATUYUU HECKOJIb-
KUX THUIIOB KOJOOUEK C Pa3HbIMU 3PUTEIbHBIMH MUTMEHTaMH, IMOTJIOIAl0-
IIMMHU B Pa3JIMYHBIX 00JIACTSIX CHEKTpA.

Hepenvie cemu cemuamku u munsl cunHonmuyeckux koumaxkmos. Cert-
YyaTKa MO3BOHOYHBIX COCTOHUT U3 TPEX OTUETIMBO Pa3ACIISIIOLIMXCS KIIETOY-
HBIX CcJ0eB (puc. 43), XapaKTepU3YIOIUXCSl CKOIJICHUEM KJIETOUHBIX SJIEp.
HapyxHbIli KI€TOUYHBIN CIOW, OMMKaWIINK K MUTMEHTHOMY 3IHTEJIHIO0, CO-
CTOWT M3 KJIETOYHBIX TEJ PEIENTOPOB — MAJIOUYEK U KoJibouek. Perentopsl
0o0pa3yloT B ceTyaTKe MPaBHIIbHBIE MO3aWKH, PACIoJiarasich B CTPOTO OIpe-
JICTICHHOM TIOpSIIKE. BHympeHnuuil s0epHulil c10U COACPKUT KICTOUHBIC Tela
BCTABOYHBIX HEHPOHOB TPEX THUIIOB: OUNOIAPHBLIX KIETOK, OCH KOTOPHIX BEp-
TUKAJIbHBI, @ TAKKE 2OPUOHMANbHLIX U AMAKPUHOBLIX KIIETOK, KOTOPBIE pac-
MOJIOKEHBI B CETYATKE TOPU3OHTAIBHO. Cou 2aHeiuo3HbIX K1emoK MPUMBI-
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KaeT K CTEKJIOBHJIHOMY TEIy, aKCOHBI 3TUX KJIETOK CXOASTCS B 00JIACTH JHC-
Ka 3pUTEJIbHOIO HEpBa, 00pa3ys 3pUTEIbHBII HEPB.

Puc. 43. Cmpoenue cemuamxu

Mexny Tpems cIosIMH sIIEp PAcIioaraloTcs 1Be 00JacTh CUHANTHYE-
CKHX KOHTaKTOB: B HapyKHOM CHHAITHYECKOM CIJIO€ PELENTOPHBIE KIETKU
CUHANTUYECKH KOHTAKTHPYIOT C OUIOISpAMH U JEHAPUTAMHU TOPU30HTAJb-
HBIX KJIETOK, BO BHYTPEHHEM CHUHANTHYECKOM CJIO€ OUIOJISIPHBIE KIETKH 00-
Pa3yIoT CBSI3U C ACHAPUTAMU aMAaKPUHOBBIX U TAHTJIMO3HBIX KJIETOK.

Llgemosoe 3penue..

Vxe ¢ cep. XVIII — nau. XIX B. Ha OCHOBaHUHU NCUXO(]PHU3UOIIOTHYE-
CKUX HaOJIIOJEHUI BO3HUKIN COOOpPaXEHHsI O TOCTATOUHOCTH mMpex yeemo-
8bIX KOMNOHEeHmOo8 AJI TOJyuYeHUsl BCero MHOrooopasus 1BetoB . bbuio no-
Ka3aHo, YTO MPU CMELIECHUH B ria3y HaOIoaTelNs TpeX I[BETOB —KpacHOTo,
3€JIEHOTO M CHHETO — B 3aBUCUMOCTH OT MPONOPLUUNA MOKHO MOJYYHUTb JIFO-
0oi1 1IBET, B TOM uucie U Oenblid. TpeXKOMIIOHEHTHAsI TEOPHs IIBETOOITYIIIE-
HUS MPEIIOJIaraeT, 4YTO B CETYATKE MMO3BOHOYHBIX PA3MEILIECHBI TPU Pa3iny-
HBIX TUIA KOJIOOYEK, U3 KOTOPBIX Ka)KIblii 00JIaJaeT COBEPIIEHHO OMpejie-
JIEHHOM CHEKTPaIbHOW 4yBCTBUTEIBHOCTHIO. [IepBriif TN KOIOOUYEK 0Onana-
€T MakCUMyMOM BO30Y>KJI€HHUSI B KPaCHO—OpPAHKEBOM, BTOPOH — B 3elie-
HOM, TPETUH — B CUHE—()HUOJIETOBOM CBETE.

11.4. Cnyxoeasa cencopunas cucmema
HapyxxHoe yXx0 MIIEKONUTAIOMIMX BKIIOYAET YIIHYIO PaKOBUHY H
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HapyXHBIH ciyxoBoi mpoxoa. [lo cBoelr ¢popme HapyKHOE YXO HECKOJIBKO
HallOMMHAET BOPOHKY C YCJIIOKHEHHOW BHYTPEHHEU IOBEPXHOCTHIO YIIHOU
PAKOBUHBI 32 CYET PAa3BUTHSI CUCTEMBI JOMOIHUTEIbHBIX KJIAMIaHOB U YBEIHU-
yeHusl ee pa3mMepoB. BopoHnkooOpazHasi ¢popmMa HapyKHOTO yxa oOecreqnBa-
€T CBOKCTBO HANpPaBJICHHOCTU — YJIYUILIEHHOE BOCIPHUITHE 3BYKOB, UIYIIUX
C OIPEAEJICHHOTO HANpaBJICHHS, MO CPAaBHEHUIO CO 3BYKaMH, HAYLIUMHU C
JIPYTUX HarpaBJIeHUMN.

Cpeonee yxo BIIEpPBbIE TMPEICTABISET TPEXKOCTOUKOBYIO 3BYKOIEpe-
JAIOIIYI0 CUCTEMY, BKIIOUASl MOIOMOYEK, HAKOBAIbHIO U CIpeMsl, CBSI3aHHbIE
C OJIHOM CTOPOHBI C OAPAOAHHOU NEPEenoHKOU, a C IPYTrol — C OKHOM npeo-
0gepusi (OBaJIbHBIM OKHOM) BHYTpeHHero yxa. [1oiocTs cpeaHero yxa, BKIIO-
Yasi ¥ BOJHBIX KMBOTHBIX, 3aIMOJIHEHA BO3yXOM. Clyxoebie KOCMOUKU 8bi-
noaHAm OBOSKYIO poiib. VIX nepBast pyHKIMS COCTOUT B TOM, UTO OHU 00pa-
3YIOT CUCTEMY PbIYaroB, C MOMOULIBI0 KOTOPBIX YJIy4IIaeTcsl Iepenaya dHep-
UM KoJeOaHUM W3 BO3AYLIHOM Cpeabl CIYXOBOIO IMpoxoja K mnepuiumde
BHYTpeHHero yxa. bimaronmaps Tomy, 4To moniajb OCHOBAaHHUS CTPEMEHH,
YKPEIUIEHHOTO B OKHE MpEAJBEpHs, 3HAUMTEIbHO MEHbIIE IUIoaau Oapa-
OaHHOW MEPENoHKH, a TaKXke Ojarofaps CIEHHATIBHOMY CIIOCO0Y COuJIeHEe-
HUSA KOCTOYEK, ACHCTBYIOIIMX HAMOA00WE PhIUaroB, aBJIICHUE Ha MeMOpaHe
OBAJILHOTO OKHA OKa3bIBaeTCsl mpuMepHo B 20 pa3 OoibluM, 4yeM Ha Oapa-
O0aHHOM MepernoHKe. ITOT MEXaHU3M YBEIUYCHUS JABJICHUS SIBISICTCS Upe3-
BBIYAMHO 11E€JIECO00Pa3HBIM MPUCTIOCOOJIEHHEM, HaIlpaBJICHHBIM Ha oOecre-
yeHue 3QHEeKTUBHOM Mepeladl aKyCTHIECKOM SHEPTHH U3 BO3IYIIHON CPeJIbl
B KUJIKYIO.

Bropas gyHkius 3akitouaercs B ClIOCOOHOCTH CHCTEMbI KOCTOUYEK U3-
MEHSTh XapakTep IBIKECHHS MpHU OOJIBIIUX MHTEHCUBHOCTAX 3Byka. Korma
3BYKOBOE JIaBJICHHE MPUOIrKaeTcs K BenmnmuuHaMm mopsinka 120 ab (Ham mo-
pOroM CIBIIIMMOCTH), YEJIOBEK HAUYMHAET OIIYIIaTh MOKAaJIbIBAHUE B YIIaX.
[Ipy Takux HMHTEHCHUBHOCTSX CTHUMYJIa CYIIECTBEHHO MEHSETCS XapakTep
JBUKEHUSI KOCTOYEK, UTO PE3KO CHUKAET (PYHKIUIO CPEAHETO yXa.

Buympennee yxo (yaumka) MIIEKONHUTAIOMIETO MPEACTABISET COOOM
CIIUPaJIbHO 3aKPYUYEHHBIA KOCTHBIA KaHas, MPUIIOAHATHIA B 00J1aCTH BEPIIIU-
HbI. Y 4YeJIOBEKa yJIUTKAa UMeeT 2,5 BUTKA, Y KOIKUA — 3, a y OJTHOIPOXO/I-
HeIX — Bcero 0,25 BuTka. B ynuTke mMileKonuTamumx (3a UCKIFOUYEHUEM O/1-
HOINPOXOJHBIX) OTCYTCTBYET JIar€HAapHAasi MaKyja, U BECh PELENnTop Mpe.-
CTaBJICH OA3UIAPHOU NANULIOL, BUTOU3MEHEHHOU B chnupanbhbsili (KOPTUEB)
opear.

BHyTpu KOCTHOU Kamcymsl aBe MeMOpaHbl (0a3wispHas MJIaCTUHKA U
npeaaBepHas MmeMOpaHa, win MeMOpaHa PeliccHepa) pa3fensioT yJIWTKy Ha
TPU JICCTHUILIBL: Oapabauuyro, Yaumkoswiii npomox (CpeIHIOW) U J1eCmHUYy
npedosepus. bapabaHHas IECTHUIIA U JIECTHUIIA TIPEABEPHUS 3aM0JHEHBI ne-

97



punumeoti, yIATKOBBIA IPOTOK — dHdoaumeou. Ha Oa3misipHO# 11acTHHKE
pacronaraeTcsi CiupalibHbd opraH (puc. 44), KOTOpbId BKJIIOYAET JBAa TUIA
PEIENTOPHBIX KJIETOK: OAWH s BHYTPEHHUX U TPU—UCTHIPE psjia HAPYK-
HBIX BOJIOCKOBBIX KJIETOK.

BONOKHA
NPeAABepHo-  3ByKOBLIE
YNMTKOSOMO  xneTkw  ONOpHue

SDed | { mm

necTuuya

npoYoK

YIMTEW

CnMpankHbIf

{xoprues) oprau

no 510
pa3pe3a ynuTKu g::ap:g CHPaNLHOTo m%';::a

Puc. 44. Buympennee yxo

Kaxxas perientopHas KjeTKa yBeHYaHa IIy4KOM CTEPEOLMINM U B OT-
JMYKE OT PENTUINM U NTULl HE UMEET KUHOLUMINM (BMECTO HEE pacIoaraet-
csl OaszanvHoe menvye, WIN yeHmpuoay). CTepeoliiuid TpUKPETUIIIOTC K
HIKHEHW MOBEPXHOCTH MOKPOBHOM MeMOpaHbl. BOIOCKOBBIE KIETKH, TaK ke
KaK U y ITHIL], PacCloJlaraloTCs Ha OMOPHBIX KJIETKaX, KOTOPbIE Y MJIEKOIMHUTA-
IOIUX TOAPA3IEISIOTCS Ha KIETKU—CTOJIOBI, KIETKH XEH3€Ha, Hapy>KHbIE
noaaepxuBaromue (Knaynuca) u Hapyxubie ananrossie (Jleiitepca).

basunapnas niacmunka He OAMHAKOBA TIO MIMPUHE: Yy YeIOBEKa BOJIH-
3M OKHa npejasepus ee mmpuHa cocrasisier 0,04 MM, a 3aTeM 110 HanpasJie-
HUIO K KyIIOJIy YJIUTKH, IOCTENEHHO PacIUPsIACh, OHA JOCTUTaeT B KoHue 0,5
MM. CnenoBareiabHO Oa3uiIsipHAsl MJIACTUHKA pacIIUpSETCs TaM, TJe yJIUTKa
Cy’Kaercs.

B 6a3anbpHON YacTu CHHMpaibHOIO OpraHa paclojiararoTcsl peLenTop-
HbI€ KJIETKH BOCHPHUHUMAIOIIME O0Jiee BBHICOKHE YacTOThI, a B amUKaJbHOU
yacTu (Ha BEpILMHE YJIUTKU) — KIJIETKHU, BOCIPUHHUMAIOIIUE TOJBKO HU3KHE
4acTOThl. Takol MPOCTPAHCTBEHHBIM CHOCOO aHaM3a YacTOThI MOJIYYHII
Ha3BaHUE npunyuna mecma. OIHAKO MPEICTABICHUS O MEXaHU3ME, HA KOTO-
POM OCHOBAH TaKoO# croco0 KOAMPOBAHMUS, 32 MOCIEIHUE CTO JIET MpeTepIie-
JIY CYIIECTBEHHBIE N3MEHEHUSI.

DIIEKTPUYECKHE SIBJIICHUS B YIMTKE, PETUCTPUPYEMBIE B €€ Cpelax npu
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OTCYTCTBUH 3BYKOBOT'O Pa3/Ipa)KCHUs U BO3ZHUKAIOIIME MTPU AEHCTBUU 3BYKO-
BOI0 CTUMYJIa, MOXHO MOJAPA3JCIUTh HA ABE IPynIiibl. B mepByro BXOAUT no-
CMOAHHBI IHOOIUMDaAmMUdecKuti nomenyual. XoTs OH PETUCTPUPYETCS TpU
OTCYTCTBUHU 3BYKa, OOHAPY>KEHBI €T0 CYIIECTBCHHBIC M3MECHECHUSI TIPH KOJIe-
OaHMSIX OA3WIAPHON TITACTUHKH.

Bropyro rpynny 35I€KTpUYECKHX SIBJICHHM, BO3HUKAIOIIUX B YJIMTKE
pu IEWCTBUM 3BYKa, COCTABISIOT MUKPO(MOHHBIN U CyMMallMOHHBIN MOTEH-
1anel. Mukpoghonnvle nomenyuanvl IOBTOPAIOT GOpMY 3BYKOBOM BOJIHBEL. B
OTJIMYUE OT MHUKPO(OHHOIO MOTEHIMANA CYMMAYUOHHbIL NOMEHYUAal BOC-
IPOU3BOAUT HE (HOPMY 3BYKOBOI BOJIHBI, a €€ OTHOAIOIIYIO.

3aKIIIOUNUTENBHBIA 3Tall EATEIIbHOCTH YJIUTKU XApaKTEPU3YETCS BO3-
HUKHOBEHUEM UMNYIbCAYUU 8 80JOKHAX CNYX0B020 Hep8d, NHHEPBUPYIOIINX
PELENTOPHBIE BOJIOCKOBBIE KIIETKH.

B onHOM aHaTOMHUYE€CKOM 00pa30BaHHUU C OPraHOM CITyXa paclojoke-
Ha U BECTUOYJSIpHAs CEHCOpHas CUCTeMa, MPEACTaBISAIomas co0oil TpU Mo-
JYKPYXHBIX KaHaJa, 3al0JE€HHBIX SHA0IUM(DOH.

B ocHOBe opraHuzalnuyd pPEUENTOPHBIX CTPYKTYp JAOMpPUHTA JIEkKaT
BTOPUYHOUYYBCTBYIOIIME BOJIOCKOBBIE KIIETKH, KOTOPBIE SIBIISIFOTCS PELECHTHU-
PYIOIIMMH 3JIEMEHTAMH, CBSI3aHHBIMHM 4epe3 CUHAIChl ¢ ahDEepeHTHBIMU U
s pepeHTHBIMU HEPBHBIMH BOJIOKHAMHU.

BosiockoBbIe KIIETKH TOJYKPYKHBIX KaHajlOB CKOHIIEHTPUPOBAHbI B
aMIIyJiaX, KOTOpbIE PacCIIOJIOKEHBI y MEPEX0/1a KaHAJIA B YTPUKYIIIOC. B kax-
JIO¥ amITyJie BOJIOCKOBBIE KJIIETKH CTPYIIIUPOBAHBI B epebeuiok (KpUCTy), Hall
KOTOPO# pacIoyiokeH keaeo0pa3Hblii Kynoil. Boiocku BXOIAT B 3TOT Kele-
00pa3HbIi CBOJ, KOTOPBIM MPOCTUPAETCS OT OJHONU CTOPOHBI aMIYJIbI 10 JAPY-
roii. CTUMYJIALMSA BOJTOCKOBBIX KJIETOK B KPUCTE CBSA3aHA C OTKJIOHEHUEM KY-
MyJIbl IPU JBWKEHUH, YHAOJIUM(BI BHYTPU KaHAJIOB

B dyHKIIMOHATBFHOM OTHOIICHUHM MaKyJja yTPUKYJIIOCa BOCHPUHUMAET
IIOJIO)KEHUE OpraHMW3Ma I10 OTHOLICHUIO K T'PABUTAIMOHHOMY IIOJIO, T. €.
CIIY>KUT PELENTOPOM I'PABUTALINH.

11.5. Takmunvuas, 60onesasn u eucuepanbHaAs CeHCOPHbBIE CUCH EMbL

Temnepamypunasa yyscmeumenbHocmy. TemnepaTypHble pPeLENTOPBI
OOBEAMHAIOT PEUENTOPhl KOKM U BHYTPEHHUX OPraHOB, a TAK)XKE LIEHTPalb-
HbIE TEPMOYYBCTBUTEbHBIE HEUPOHBI, HAXOASIIMECS BO BCEM Tene. Terno u
XOJIOJI BOCIPUHHUMAIOTCSL B KOYKE Pa3HbIMU TEPMOPELIENTOPAMH, KOTOPBIE CO-
OTBETCTBEHHO HA3bIBAIOT MeENI08bIMU U X010008bIMU (puc. 45).

TennoBele penentopel «momyar» npumepHo a0 +37°C. Beiue sToin
TOYKH UX aKTUBHOCTH OBICTPO pacter, B obnactu +43 °C nabmrogaercs Mak-
CHMYM aKTHUBHOCTH, MOCJI€ Yero OHa cHOBa pe3ko nanaer. Huxe 37 °C npu-
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MEPHO MPOMOPLUUOHATBFHO MAJEHUI0 TEMIEPATyphl HAUMHAIOT YCHUJIMBATHCS
OTBETHI XOJIOJIOBBIX peuentopoB. Hike omnpeneneHHOro ypoBHS MX aKTHB-
HOCTh YMEHbILIaeTcA U npu Temneparype +12 °C nagaet 10 Hys.
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Puc. 45. Peyenmopul kodcu

B y3k0M HENTpalbHOM JHANa30He, KOTOPBIA COOTBETCTBYET HOPMaJlb-
HOHM TeMIepaType KOXXHU T B COCTOSIHUU TEILUIOBOTO PABHOBECHS, TPOSIBISETCS
HU3KHUI YPOBEHb AaKTUBHOCTH TEIJIOBBIX U XOJIOJIOBBIX PEIIENTOPOB.

Mexanopeyenmopuas uyecmeumenvrocms. Bee npyrue peuentopsl B
KOXK€ CBSI3aHBI CO CIEIUAIbHBIMU KOHIIEBBIMUA OpPTaHAMU U SIBJISIFOTCSI OKOH-
YaHUSMHU MUEJIMHU3UPOBAHHBIX BOJIOKOH CpeHEN BEJIMUUHBI. ITO TUITUYHBIE
MEXaHOPEUENTOPhl, KaK MPaBUJI0, MHKAICYJIUpOBaHHbIE. bobinas yacts U3
HUX PAaCIOJIOKEHa B KOXKE€ MOBEPXHOCTHO, OJIU3 COCTUHEHUS JIEPMBI C DIHU-
JEPMHICOM, MIO3TOMY UX HA3BIBAIOT NOBEPXHOCMHLIMU KOHYEBLIMU OP2AHAMU.
OTH pelenTopbl CIENUAIM3UPOBAHbl HA YYBCTBUTEIBHOCTU K Pa3HBIM CBOMi-
CTBAaM TaKTWJIbHBIX CTUMYJIOB.

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

11.6. Xemopeuenmopwt — o60HsAHUE, BKYC.
Bxyc. BkycoBasi 9yBCTBUTEIHHOCTh ITO3BOHOYHBIX KUBOTHBIX M YEJIO-
BEKa BBITMIOJHACT (DYHKIIMIO KOHTAKTHOW XEMOPEIECIIIHA U CITY>KUT JIJISI OpH-
CHTAIIMU Ha OJIM3KOM PaCcCTOSHUW M OIICHKH BEIIECTB, IMOIAAIONINX B POTO-
BYIO TIOJIOCTh. BKyCOBBIC perenTopbl JIOKaIU30BaHBI TJIaBHBIM 00pa3oM B
MTOJIOCTH PTa M B paliOHE pOTOBOTO OTBEepCcTUsA. OHU BXOAAT B COCTAB CIEIHA-
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JU3UPOBAHHBIX XEMOPELENITOPHBIX CTPYKTYP — 8KYCOBbIX noueK (JIyKOBHIL).

I'pubosuomnvie cocouku B OONBIIOM KOJIMYECTBE BCTPEUAIOTCS Ha Tie-
penHen TpeTH si3bika. JKenobosuonvie cocouxku JIOKaIU3yIOTCs B MOBEPXHO-
CTH 3aJHell TpeTH s3bIka. OT OKpYKAIOLIEH TKaHU s3bIKA JKEeJT000BUIHBIE CO-
COYKHU OTAETSIOTCS KEJIOOKOM MM POBUKOM, Ha JHE KOTOPOTO OTKPBIBAIOTCS
MIPOTOKHU CEPO3HBIX XKeme3. Jlucmosvie cocouku MPEACTaBISIIOT co00il mapar-
JIeJIbHBIC CKIIAJKUA CIM3UCTON 000JOUKH S3bIKa, OOKOBas MOBEPXHOCTh KOTO-
PBIX COEPKUT OOIBIIOE KOTUIECTBO MOYECK.

[Ipu u3ydeHun BOCIPUATHS PA3TUUYHBIX XUMUUYECKUX BEIIECTB U MUIIU
y 4eJIoBeKa ¢ MOMOIIbI0 MCUXO(DU3NIECKUX METO/I0B ObLJIO BBISIBJICHO Yembl-
pe OCHOBHbIX owjyujeHusi. CIaJKoe, KUCIOoe, COJIEHOe U Topbkoe. B ecrte-
CTBEHHBIX YCJIOBHSX IPHU IPUEME MULIH CIU3UCTas 000J0UKa pOTOBOM MOJIO-
CTH MOJBEPraeTcs JEUCTBUIO CIOKHBIX CTUMYJIOB, BKIIFOUAIOIMIMX HECKOIBKO
MOJAQJIIBHOCTEN, TaK KaK B 3MUTEIUU KPOME XEMOPEUEHNTOPOB CYLIECTBYET
0OJIBIIIOE YKCIIO MEXaHO— M TepMmopenenTopoB. [loaToMy BKycoBoe omry-
LIEHUE SABISAETCSA MYJIBTUMOAIbHBIM.

Pa3Hple 005acTH s13bIKa YEJIOBEKA BAPbUPYIOT 10 YYBCTBUTEIBHOCTH K
YEThIPEM OCHOBHBIM KaudecTBaM. KOHYMK si3bIKa OCOOEHHO UYBCTBUTEJEH K
CJIAIKUM BELIECTBaM, CPEIHHE YACTU KpaeB — K KUCIBbIM. ['OpbKue BenecTna
CHWJIbHEE BCETO JICHCTBYIOT Ha pelenTopbl 61M3 KOpHA s3blka. [loaToMy mo-
BPEXKJEHHUE SI3bIKOTJIOTOYHOTO HEpBa MOHUXKAET CIOCOOHOCTh K OOHapyxe-
HUIO ropedu, a 0JioKaja IPOBEJICHHUS B JIMIIEBOM HEPBE MOAABISAET OCTallb-
HBIE THIIBI OLYIICHHS.

Obonanue. JlucTaHnTHas XeMoOpeLenius y ueloBeKa Ipe/CcCTaBiIeHa
O0OOHSTEIBbHON UYBCTBUTEIBHOCTBIO, CIIyKAIle JJii OPUEHTALUU U MEXBU-
JOBOM KOMMYHHMKAIIMH, & TAKKE CUTHAIU3UPYIOLIEH O HAIUYUK OMOJIOTHYe-
CKM 3HAYMMBbIX XUMHUYECKUX CUTHAJIOB B OKpY KaroLeH cpee.

ObonsamenbHbvle 1YKosUYbl TIPEACTABISAIOT cO00 00pa30BaHUs OKpYT-
JIOW WM OBaJIbHOM (DOpMBI. Y 4YJIOBEKA UMEIOTCS JIBE CUMMETPUYHO Pacio-
JIO’KEHHbIE OOOHSTENIbHbBIE TYKOBUIbI. BHYTpH Ka)0i U3 HUX pacloyiokeHa
MOJIOCTh, WM JKETYI0UEeK.

Pa3nuuaroT mecTh KJIETOYHBIX CJIIOEB, PACIOJIOKEHHBIX KOHLIEHTpHYE-
cku. | cioit cocTOUT U3 BOJIOKOH OOOHSTENBHBIX HEHPOHOB. OKOHYAHUS BO-
JIOKOH 00pa3yloT CHHANTUYECKUE KOHTAKThl C OTPOCTKAMHU HECKOJIbKUX TH-
OB KJIETOK, OCHOBHYIO YaCTh KOTOPBIX COCTaBJISAIOT TepMHUHANIBI OOOHSTENb-
HBIX HEHPOHOB MEPBOrO MOPAIKA U JCHAPUTHI KJIETOK JIYKOBHUIBI 00pa3yIoT
chepuueckre neperieTeHus, Ha3BaHHble KiyOoukamu, Win riaomepyiamu (11
cioit). B kiny0Ooukax, BUIMMO, MPOUCXOJUT CyMMalusi Bo30yxaeHus. Tena
MUTpPAJIbHBIX KJIETOK oOpa3ytor IV cioii, mo o0e CTOpOHBI KOTOPOTO pacro-
noxxenbl HapyxHblid (III) u BHyTpennuit (V) cereBuansie ciou. B III crnoe
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HaxXOAATCS MHOTOYMCIIEHHBIE CHHAIICHI U TENa ITy4YKOBBIX KIIETOK. V CIOU
TaKKe MPEACTaBISET COO0M NeperyieTeHne OTPOCTKOB HEPBHBIX KIIETOK. B VI
CJIO€, Ha3bIBAEMOM 3€PHHUCTBIM, PACIIOIAralOTCs TeJla KIETOK—3EpEH. Y pas-
HBIX TPYIII MO3BOHOYHBIX CYIIECTBYIOT OCOOCHHOCTH B LIUTOAPXUTEKTOHUKE
OOOHSTENBHBIX JTYKOBHLI.

CoBpeMeHHbIE MPEJICTABICHUS O MEXaHHW3Max XeMopelenuuu Oa3u-
pPYIOTCS Ha TOM, YTO B OCHOBE IEPBUYHBIX MPOILIECCOB JIEKUT a0CopOYuUsi Mo-
JIeKYl a0eK8amHubIX pazopadxcumenell Ha XxemopeyenmopHou memopane Kiem-
Ku, KOTOpasi 001a/laeT aKTUBHBIMHU PELENITUBHBIMU LIEHTPAaMU WIH y4acTKa-
MU, COCTOSIIIUMU U3 CHEUPUIECKUX OEJIKOB U CHOCOOHBIMU BCTYIATh B CBSI-
3M C aKTUBHBIMU I'PYNINHMPOBKaMHU MOJIEKYJ, aTOMAMHU WM MOHAMHU pas3zapa-
xurensd. [loBepXHOCTh XeMOPELENnTOPOB, Kak IIPaBUIIO, IIOKPHITA CIIOEM CIIU-
3M, KOTOpas ABJISETCA CTPYKTYPUPOBAHHBIM MAaTPUKCOM, KOHTPOJIMPYIOIIAM
JNOCTYITHOCTh PELENTUBHOW IMOBEPXHOCTH ISl MOJIEKYJI Pa3JAPAKUTENS H
CIIOCOOHBIM U3MEHATDH YCJIOBHS PELIETILIHH.

I1asa 12. ®U3UOJIOTUA SHIAOKPUHHON CUCTEMBbI

DYHKYUOHATIbHOE 3HAYEHUE U MEXAHUM OeUCMBUs 20PMOHOS.
I'unomanamo-eunoghuzapnas cucmema.

Konmponupyemvie eunoguzom sn0okpurnbwie dicenesoi.
Cumnamoaodpenanosas cucmema.

l'unoghuznesasucumvie 20pMOHbi.

Tranegvre 2opmonvt u copmonwvt KKT.

cuarwnhE

12.1. @ynkyuonanvnoe 3naveHue u MexaHu3m 0elcmeus 20pPMOHO8.

["opMOHBI - BelllecTBa pa3Iu4HON NMPUPOABI, BbIpaOaThIBAEMbIE CIIECLIU-
ANMM3UPOBAHHBIMHU JKEJIe3aMH WM KiIeTKkaMu (puc. 46), pasHOCATCS MO Opra-
HHU3MY M OKa3bIBaIOT JUCTAHTHOE BO3JCHCTBHE HA OpraHbl-MUIIECHH. [leH-
CTBUE TOPMOHOB CIIEUU(UYHO U OCYLIECTBISIETCS IIyTEM aKTHUBAL[UK CIela-
JIN3UPOBAHHOM PELENITOPHON CUCTEMBI

['opMOHBI 00pa3yroTcsi Kejle3aMU BHYTPEHHEH CEeKpelMH, KIeTKaMu
i y3HONU SHAOKPUHHOW CHUCTEMBI, BBIIEISAIOTCS KaK PEryisiTopHble (ak-
TOpPbl MHOTMMU KJIETKaMU OpraHu3Ma. B KpoBH OHM HaxoJsATCs B CBOOOJHOM
dopme, CBA3BIBAIOTCA C OeKaMu MJ1a3Mbl U (POPMEHHBIMHU 3JIEMEHTAMH KpPO-
BU. TOKOM KpOBU OHM AOCTaBIISIIOTCS K OpraHaM-MHIICHSIM U U3MEHSIOT UX
¢ynkuuio. Pa3pymaroTcss TOpMOHBI CHIENUATU3UPOBAHHBIMU (PePMEHTHBIMU
CUCTEMaMU KJIETOK-MHUIIEHEH, KJIETOK MEUYEeHH, SKCKPETUPYIOTCS MOYKAMHU.

Memoowl uzyuenus: dkctupnanus (ygajieHUE) W TpaHCIUIaHTanus (
BXKHUBJICHHE) JKeJie3, uccienoBanue 3(p(eKToB BBEIEHUS SKCTPAKTOB, BbIJeE-
JIEHUE XUMHUYECKH OJHOPOJHOTO AKTUBHOI'O Hayalla, MOJy4YeHUE CHHTETHYE-
CKOI'O aHajora.
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Onuous HefipocexperopHbie
KJIETKH THIIOTANaMyca

OKOJIOIHUTOBHIHLIE

WKeJe3nl
Bunoukosasi
xeesa
HaamouedHux
xKeliesa
TMouxa IMomxenynoyHas
xKeresa
CeMeHHUKHN SIHIHUKH

Puc. 46. ’Keneszvi 6nympenneu cekpeyuu

DYHKYUOHATILHBLE 2PYNNbL 20PMOHO8 (8bLOENSIOMC N0 MeCmy, 3aHU-
Maemomy 8 SIHOOKPUHHOU cucmeme).

1. Oddexropsie (ISUCTBYIOT Ha KICTKU-MUIIICHN).

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

3. Punm3uHT ropMOHBI (PEryTHpYIOT BBIEICHUE TPOITHBIX

TOPMOHOB rumnogusa ).

T'opmonwt obecneuusarom:

- (puznyeckoe, NOJOBOE U YMCTBEHHOE pa3BUTHE ( MeTaboIuvecKas
rpynmna ropMOHOB, HAIPUMEP TOPMOH POCTA, TUPOKCHUH ),

- aJanTUBHBIE PEAKUMU opraHu3Ma ( aJanTUBHAs IpyIIla TOPMOHOB,
HanpuMep KaTeXO0JIAMUHBI, TTTIOKOKOPTUKOUIBI ),

- FOMEOCTAaTHUPOBAHUE HEKOTOPBIX MMOKA3aTeNeH ( roMeocTaTHIeCKast
rpynma ropMOHOB, HAIIpUMEP UHCYJIUH, aJIbIOCTEPOH, NApATTOPMOH).

Mexanuszm Oeticmeusi 20pMOHO8.

[lepBuuHOE B3aMMOJECHCTBHE TOPMOHA C KJIETKOM crerudpudeckoe,
MPEANOJaraeT CBs3bIBaHUE CO CHEHU(PUYECKUM PELIEITOPOM.
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[Tocnenyromiee n3mMeneHue GyHKIUI KIETKH OCHOBAHO Ha CJIETYIOIINUX
s dexrax:
1. AKTHUBaIlMM WA MHTUOMPOBAHUU KIETOYHBIX (DEPMEHTOB uepe3 Cu-
cmemy 8MOpPUYHBIX MecceHnddcepos (CUCTeMa BHYTPUKICTOYHOW Tepenadu
uH(pOpMaInn).
2. VYBenuuenuu o0pa3oBaHusA (HEPMEHTOB 3a CUET aKTUBAIIMH TC€HOB.
3. M3MeHeHnH POHHUIIAEMOCTH KJIETOYHBIX MEMOpaH.

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

1. Cucrema runotajiamyc-HelHporunopus.
2. Cucrema runoTagamyc- aieHOrunopus.
3. Cucrema peryasiTOpHbIX HEUPONENTUIOB.

1). B runotaiamyce o0pa3yroTcsl U BBIIEISAIOTCS YEPE3 HEUPOBACKY-
JSIpHBIE CUHAICHI Helporunopusa 3¢p(PEeKTOpHbIE TOPMOHBI - AHTHUIAUYPETH-
yeckuid ropMoH (AJIl") u okcuTOoUUH.

AN (sazonpeccun) BeIpabaThIBA€TCA B HEUPOHAX siiep THIOTAIaMyca
IIpU YBEIMYEHUU OCMOTHUYECKOTO JABJICHHS KPOBH, CHUKEHUU KPOBSHOTO
JABJICHUS, YBEIUYEHHH 00Opa30BaHUsl TOPMOHOB IJIALEHTHl M AHTMOTEH3MHA
II. AAl myreM akCOHHOTO TPaHCIOPTA MOCTYHAaeT B HEUpOrumnodus, riae Bbi-
JIeJsIeTCsl B KPOBb Uepe3 HeHpoBacKyJspHbIe cuHarnchl. B Manbix mozax AJIT
CHUKAET Uuype3, B OOJBIINX - MOBBIIIAECT apTepuaibHoe naBieHue. [Ipu ne-
¢urure AJII" yBenrmuuBaeTCs BbIICIEHUE KUIKOCTH - HECaXapHbINA JuabeT.

Oxcumoyun- BeIpabaThIBA€TCA TEMH K€ sipaMu. AHAJOTUYEH U MYTh
B KpOBEHOCHOE pyciio. OOpa3yeTcs npu pa3apaxeHUH B MpPOLEcce akTa co-
CaHUsl COCKa MOJIOYHOM >kefe3bl. B KoHIle 0epeMEHHOCTH €ro COoAepXKaHue B
KpOBU pe3Ko HapactaeT. ['OpMOH BBI3BIBAET COKpAallEeHME MATKH BO BpEMs
POJIOBOM JEATEIBHOCTH U TOCIE POJOB. BBI3bIBAET COKpallleHHE MHUO3IUTE-
JUANTBHBIX KJIETOK MOJIOYHBIX JKEJIE3.

2). B runoramamyce o0Opa3yroTCsl PEryJIsSTOpHbIC (HAKTOPBI - puiiu-
3une pakmopel. OHU BBIACISIIOTCS MEIKMMHU HEHPOHAMHU rurnotanamyca. Pu-
JU3HUHT (DAKTOPBI PETYIUPYIOT 00pa30BaHUE TPOMHBIX U IP(HEKTOPHBIX TOp-
MOHOB Tunodusa . It GHaKkToOpsl IEATCSA HA JIBE TPYMIBL: JTUOSPUHBI ( OCBO-
00X IaoIne, YCUINBAIOIIKNE) U cmamunbl ( yTHETAIOIIHE ).

JInbeprHbI yCHMIMBAIOT BBIPAOOTKY OJJTHOMMEHHBIX d(PPEKTOPHBIX U TPOITHBIX
TOPMOHOB aJICHOTUTIO(HU3A.

Tponuvie eopmomnsi aneHorunodusza peryaupyroT AESITeNbHOCTh 3(]-
dexropHbIX xene3. [Ipomyrupyrorcs 6a30pUIbHBIMUA KIETKAMHU.

-_bonnukynoctumynupyronmi ropmon, OCIC ( perynupyeTr o6pa3oBa-

HUE TIOJIOBBIX TOPMOHOB),
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- morenHusupyoomumid, JICIT ( perynupyer oOpa3oBaHHE€ MOJOBBIX

TOPMOHOB),

- THPEOTPOIHBIN TOPMOH ( YCHJIMBAeT 00pa30BaHUE TUPOKCUHA ),

-aJIpeHOKOPTUKOTPOITHBIM TOPMOH ( perynupyer oOpa3oBaHUE TIIIOKO-

KOPTUKOHUOB).

D pexmoprvie copMmoHbL adenocunoPu3sa.

IIponaxmun -__yCUIUBAaET POCT MOJIOYHBIX KEJe3 M CEKPEIUI0 MOJoKa. Y
MYKUYMH U KEHIIUH €Tr0 COJEp>KaHhe B KPOBU COCTaBIeT 2-15 MKI/i, mpu
OepeMEHHOCTU ero ypoBeHb Bo3pactaeT 10 300 mkr/n. MeraGoinyeckumu
s pexTaMu 3TOro ropMoHa ABJISIETCS] YCUIIEHHE 00pa3oBaHUs kupa ( moclie-
POZIOBOE OXKHPEHHUE ) U OelIKa.

Comamomponubiti 20pMOH - TOPMOH poOCTa. SIBISETCS CTUMYISATOPOM SHIO-
XOH/IPUAJIBHOTO OKOCTeHEHUs ( 00ecreunBaeT pocT KOCTel B 1uHy). Mera-
Ooonueckuit 3(HEKT COCTOUT B YBEJIMYCHUM CHUHTE3a OelKa, YBEIWYECHUU
COOTHOIIIEHUS OeNKa U BOJBI OTHOCHTEIHHO KHUPa, YTO CIIOCOOCTBYET CO37a-
HUIO ONITUMAJIbHBIX YCIOBUU I POCTa TKAHEH.

3). Cucrema peryasTOpPHBIX HEHPOIIENTHIOB MpeCcTaBlieHa (pU3HO-
JIOTUYECKHU aKTUBHBIMU BellecTBaMU ( dHKe(aIuHbl, SHAOPPHUHBI U Ap.), KO-
TOpbIe 00Pa3yIOTCs B TUIIOTaIaMyce, 00J1a/Ial0T TPOITHOM aKTUBHOCTBIO B OT-
HOILLIEHUM TUNopu3a, y4acTBYIOT B OOECIIEUEHUHU MOBEACHUSA U UHTErPATUB-
HBIX MPOILIECCOB MO3Ta.

12.3. Konmponupyemsie cunoghuzom 2opmoHbl.

Nx obOpa3oBaHue KOHTPOJHMPYETCS COOTBETCTBYIONIUMHU TPOIHBIMU
ropMoHamu ajeHorunodusza. B ux BbIFeIeHNH BBIPAKEH MPUHIIAIT OTPHUIlA-
TeIbHOM 00paTHOM CBsI3U ( MPUHIUIT + , - B3aUMOJIEUCTBUS 3aBaIOBCKOTO ).
IIpu yBenmuennn oOpa3oBaHMs THMO(PU33aBUCUMOTO TOPMOHA TOPMO3HUTCS
BBIPA0OTKA COOTBETCTBYIOIIETO TPOITHOTO M HA00OPOT.

Kopa naonoueunukos u enoxokopmurxouoswi.

['umodu33aBUCUMBIMU TOPMOHAMH SIBIITFOTCSI KOPTUKOCTEPOH U KOP-
TH30J1 ( UX KoJinuecTBeHHOe cooTHoleHue 1 : 10 ). Ux oOpa3oBaHue perynu-
pyeTcst aipeHOKOPTUKOTPOITHBIM TOPMOHOM THIIO(H3a.

J1J1st 9TUX TOPMOHOB TUTIUYHBI d(PPEKTHI:

- YBEJIMUMUBAIOT paclierieHue xupa u Oenka ( katabonuuecKuit

3ddexr),

- CTUMYJIUPYIOT TJIFOKOHEOTeHe3 ( CHHTE3 TIIOKO3bI U3 aMHUHOKHC-

JIOT ),

- YYaCTBYIOT B peasn3aIlii CTPECCOPHOU PEaKInu,

- TOPMO3ST 0Opa30BaHUE AHTHUTENI W TPEIOTBPAIIAIOT Pa3BUTHEC

aJUIEPTUYECKUX PEAKLIUM,

- 00J1a1ar0T TPOTUBOBOCIIATUTEIIBHBIM JCHCTBUEM,
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- YBEIIMYMBAET YYBCTBUTEIBHOCTh AJPEHOPELENTOPOB, TEM Ca-

MBIM TMOBBIIIAIOT APTEPUATBHOE JIaBJIICHUE,

- YCUJIMBAsi KPOBOTOK B MaJbITUTHEBBIX KIIyOOUKaX MOYEK, YBEIIH-

YUBAIOT SKCKPELHIO BOJbI B TOUKAX.

Lumoeuonas xcenesa .

['umodu3z3aBUCUMBIMI TOPMOHAMH SIBJISIFOTCSI TUPOKCHH W TPUHOTH-
ponuH. Mx oOpa3oBaHHe CTUMYJIUPYETCS TUPEOTPONHBIM TOpMOHOM. Jliis
ATUX TOPMOHOB TUITUYHBI MeTaboInyecKkue 3PPEKThI:

- yBeJIMUEHHE OOMEHa SHEPTrUM 3a CYET aKTHUBalUU (EepPMEHTOB

MUTOXOH/IPUM,

- yCHJICHHE CHHTEe3a OeliKa U OKUCIIEHUS dKUPOB U YTIIEBOJIOB.

TupokcuH crnocoOCTBYeT ajanTallid K XOJOJYy, JEUCTBUI0O MHOTHX
ctpeccopoB. OH yBeIMYMBAET YYBCTBUTEIBLHOCTH ajpeHopenentopoB. [Ipu
TUTIEPTUPE03€ HEOOIBIIOE YBEIMUYCHUE COACPKAHUS B KPOBU HOpaJpeHaIHU-
Ha BBI3BIBACT CYIIECTBEHHOE YBEJIWYEHHUE KPOBSHOTO AaBJICHUA. [ OpMOHBI
IIMTOBUJIHOM KEJIe3bl YBEINYMBAIOT TOHYC HEPBHOW CUCTEMBI, YMCTBEHHYIO
1 (pU3nvecKyro paboTOCIOCOOHOCTD.

['unoTupeo3 B J€TCKOM BO3pACTe MPUBOJIUT K KPETUHU3MY ( 3a7epiKKa
(U3UYECKOr0 U YMCTBEHHOTO Pa3BUTHUS ), BO B3POCIOM - K HapyIICHUSIM 00-
MEHA BelIECTB. [ MITOTUPEO3 MOKET BBI3BIBATHCS YMEHBIICHUEM COJICPHKAHUS
rona B Bojae U muie ( SHAEMUYCCKHN THIIOTHUPEO3 KUTEJICH TOPHBIX paio-
HOB, Cubupu ).

['uneptupeos3 - MPUBOAUT K YBEIMUYCHHUIO OOMEHA BEIIECTB, TPEMOPY
PYK, My4eriia3uio, CHUKEHUI0 Macchl Tena ( bazenoBa 6ose3Hs).

I'onaovl u nonosvie 2opmonbi.

Octporensl ( )KEHCKUE MOJOBbIE TOPMOHBI) 00pa3yloTcs B AMYHUKE U
miatenrte ( mporectepoH, sctpaaunoit). O6pazosanue perynupyercs JICIT u
OCT..

AHJiporeHsl ( MY>KCKHE TOJIOBbIE TOPMOHBI) 00pa3yroTcsi B MY>KCKOM
MOJIOBOM roHaje - auuke ( TecroctepoH ). JICT ycuinBaer ux oOpa3oBaHueE.
@®CI' Ha oOpa3oBaHHE aHAPOTCHOB HE BIMSET, HO CIIOCOOCTBYET POCTY SIU-
YeK.

ITonoBbie TOPMOHBI OOECIIEUMBAIOT IMOPHOHAIBHYIO auddepeHIn-
POBKY U TMOCJIEAYIONIEE Pa3BUTUE TOJIOBBIX OPraHOB, Pa3BUTHE BTOPUYHBIX
MOJIOBBIX NMPU3HAKOB. OHHM MHIYUUPYIOT B SHAOMEPTHH U3MEHEHUS, KOTO-
pble TPEANIECTBYIOT MHMIUIAHTALUUM SIHIEKIETKHA, a TaKXK€ MU3MEHEHUS MO-
JIOYHBIX JKeJie3, HEOOXOAUMBIE JIJIsl CeKpelnu Mosioka. CyIecTBEHHO BIMSIIOT
Ha M0JI0OBOE MOBEACHUE.

Mertabonaudeckue 3Q(HEKThI MOJIOBBIX TOPMOHOB:

- aHJIPOTEHbl YBEJIUYMUBAIOT CHUHTE3 O€JIKa, a ICTPOreHbl YMEHb-

IaI0T,
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- OCTaHaBIMBAIOT POCT OpraHM3Ma IPH IIOJOBOM CO3PEBAHHUHU
OJIOKHpPYSI I€eCTBHE TOPMOHA POCTA.

12.4. Cumnamoadpenanosasn cucmema.

Mo3roBoe BEMIECTBO HAAMOYCYHUKOB BBIICTSCT aIpCHAIMH M HOPAJ-
peHalIMH B cOOTHOIIEHUH 6 : 1. KieTku Mo3roBoro BemiecTBa NpeACcTaBIIsIOT
co0Oll BUJIOM3MEHEHHbIE CHUMITATHYECKHE HEHpoHbl. OHU WHHEPBUPYIOTCS
NperaHTIMOHAPHBIMU BOJIOKHAMHU CHMITATUYECKOW HEPBHOW CHCTEMBI. AK-
TUBAIUSI CUCTEMBI U BBIJICICHUE KaTEXOJaMUHOB TIPOUCXOINT TIPU HATIPSIKe-
HUM OpraHu3Ma. BakHoe 3HAYCHHE OHAa WTPaeT B Peallu3allii CTPECCOPHON
peakiuu (puc. 47).

AIlpeHaTMH aKTHBHpYET

PETHKYAAPHYIO (hopMaumio H
TEM CAMBIM [OBRIIAET TonosHoi
Bo3byaumocts ITHC MO3r
AKTHBHOCTH MO3NOBOTO CJIOA
HaAO9eIHHKOB YCH/IHBAETCA
AZlpeHAIH ——— depe3 CHMITATHIECKHE HEPBH!

Hannoweynux

rﬂa\ﬂ.lﬂle MbILI L kI Cocmn IETIOEUPYIONIHE
6poHxoB KPOBb, CY®HBAIOTCH
paccrabumoTcs
JeaTeNnbHOCTE
YrueTaercs Cepana yCHIHBaeTcs
NUIIeBapHTeAbHAS
JEATENLHOCTD, YeunnpaeTcs C:‘l‘mﬂﬁﬂﬁf,ﬁﬂﬂﬂe
COCY/IEI CYKUBRIOTCA cB00OAHBIH KUPHBIX

EHCJIOT H3 XKHPOBOH TKAHH

B neyern YCHIIMBACTCH

B Mummmax ycuwimsaercs pacHieieHHe MUKoTeHa

aHa3pOOHBIA IMHKOreHONH3

— H BHIXO/I ITMIOKO3BI B KPOBb
Huxn
. Kpe6ea Yewmsaercs

/( notpebieHre KHCIOpoza
)--

Puc. 47. D¢pghexmui cumnamo-adpenanosoii cucmemol
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OcHoBHbIE YPPEKTHI :

- 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 noodceny0ouHou sxeneswvl U caxap Kposu.

B anwda xnerkax octpoBkoB Jlanrepranca oOpasyeTcsi IIIOKaroH, B
0eTTa KJeTKax - MHCYJIMH. OHM 00€CTIeYnBaIOT OTHOCUTENIBHOE MOCTOSTHCTBO
YPOBHSI caxapa B KPOBH.

OOpaszoBaHue uHcyIUuHa 3aBUCUT OT YPOBHS caxapa B KpoBH. IIpu yBe-
JUYEHUHN - yCuieHue oOpa3oBaHMs. B perymsiuu oOpa3oBaHUs MHCYJIMHA
yuacTByOT TOpMOHBI JKKT, AKTI'. Mexann3m nelcTBUs MHCYJIMHA CBA3aH C
YBEJIMYEHUEM MPOHUIIAEMOCTH KJIETOUYHBIX MEeMOpaH ISl TJIIOKO3bl BO BCEX
TKaHsAX KpoMe Mo3ra. OcHOBHBIE 3((HEKTHI TOPMOHA:

- YBEJIMYECHUE MPOHULAEMOCTH KIETOYHBIX MEMOpaH ISl IJIHOKO-

3bl,

- YBEJIMYEHUE CUHTE3A IIIMKOrEHa,

- CHW)KEHUE TIIFOKOHEOI€HE3a,

- CHUKEHHE YPOBHS IJIIOKO3bI B KPOBH,

- YBEJIUYEHNUE CUHTE3a TPUTIIUIIEPHUIOB,

- yBEJIMUCHUE 00pa30BaHUs KUPHBIX KUCIIOT U3 TITIOKO3BI,

- YBEJIMYEHUE OKUCJICHUSI KETOHOBBIX TEJl B IIEYEHH,

- yCUJIEHUE CUHTE3a Oerka.

I’ nokazon sBAsieTCs GPyHKUMOHAIBHBIM aHTarOHUCTOM MHCYJIHHA. Ero
3¢ (}eKxThl CUHEPTUYHBbI ACUCTBUIO anpeHannHa. OOpa3oBaHUE yCHIIMBAETCS
IIpM YMEHBILIEHUHU YPOBHs caxapa B KpoBH. IIpeamnonaraercst TponHslid 3¢-
(ekT ropmMoHa pocra.

OcHoOBHBIE 3(DPEKTHI TIIIOKAroHa:

- YBEJIMYMBAET TJIMKOTEHOJIN3,

- YBEIIMUEHUE caxapa B KPOBH,

- YBEJIUYEHUE OKUCIICHUS dKUPHBIX KUCIIOT B TICYEHHU.

I'opmonanvras pe2ynayus HAaMpuil/Kaiue8o20 OMHOULEHUSL.

OOGecrieunBaeTCss TOPMOHOM HAANOYCUYHHUKOB - aAlb0OCmMepoHOM. -
(bexT ero neicTBUA COCTOMT B yBenuueHuH peabcopbuuu Na * B moukax u
ysenuyennu skckpermn K " u H ™,

Perynsauus o6pa3zoBaHus aabI0CTepOHA:

- HETOCPEICTBEHHAs PeaKIns Ha n3MeHeHue B kposu Na', K*, H”.
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- €r0 CeKpelus akTUBUpyeTcs: aHrnoTeH3uHoM I, koToperit 06paszyercs
B IJJa3M€ KPOBU MpPH BBIIEICHUM PEHUHA B IOKCTArjJoMepyJsipHOM
KoMIuiekce rmouek. OOpa3oBaHHE PEHUHA YCUIIMBAETCS MPU CHHXKEHHUH
apTepHALHOTO JIABJICHUS M aKTUBAIIMHA HATPUEBBIX PELEITOPOB.

- cekpenusa anpaoctepona ycwmaetcss AKTIL, ogHako 3ToT 23¢-
dexT crnabee, 4eM B OTHOIIEHUH TIIOKOKOPTHUKOMUIOB, @ MEXaHU3M HE
SBJISIETCSI OCHOBHBIM.

T'opmonanvras pecynsiyus ypoeHs Kaivyus  Kposu.

OGecrnieunuBaetcs napameopmorom ( TapalldTOBUIHBIC JKEJIE3bl) U

Kanvyumorurom ( MUTOBUIHBIC JKEIJIC3bI ).

[Ipu cHM>XKEHUU YPOBHS KajbI[Uusi B KPOBU YCHUIIMBAETCS 0Opa3OBaHME

naparropmMoHa. DP¢eKT MOBHIIICHUS KalbIUs B KPOBU CBSI3aH C:

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

- YBEJIMYEHUEM peadcopOLny KaJIbLIMS B OYKAX,

- yBenuueHneM BcachiBaaHusi Kaubius B JKKT ( HEoOXoaumbIM
YCJIOBUEM SIBJISIETCS IOCTATOYHOE KOJIMYECTBO BUTamMuHa J1 ).

[Ipu yBenuueHU ypoBHS KaJblls B KPOBU YCUIIMBAETCSl 0OOpa3oBaHUE

TUPEOKAIBIIUTOHNHA. | unokansieMudeckuid 3ppekT ropmMmoHa CBS3aH C :

- YBCIMYCHUCM AKTHBHOCTHU ocTe00JIaCTOB H ACIIOHHUPOBAHUSA
KaJIbIIHs B KOCTHOM TKaHH,
- CHMXKCHUH pea6cop6u1/11/1 KaJIbIIYs B IIOYKAX.

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

ATHH, MPOCTArJIaHIUHBl U Jp. HE BhIPAOATHIBAIOTCS CICHHATM3UPOBAHHBIMU
xenezamu. OHM 00pa3yroTcsl MPU aKTUBAIMU MPOTEOJTUTUYECKUX CUCTEM
KPOBH, BBIJICISIIOTCS KJIETKAMHU, PACHOJIOKEHHBIMU Yy OpraHa - MUIICHHU.
O6b1yHO UX 3¢ (EKTHI JIOKaIbHBIE U 00ECIEUHUBAIOT TKAHEBYIO PETYJISIIUIO.
Bne Mecta 06pa3zoBaHus UM aKTUBALIUU OHU Pa3pyIIAIOTCS.

I'opmonsl XKKT Beiaenstores aud@dy3Ho pazdpoCaHHBIMU 3HIOKPUH-

HBIMHU KJIETKaMH. [ aCTpOMHTECTHHAIBHBIE TOPMOHBI PETYIUPYIOT IESTEIb-
HOCTh THUIIEBAPUTEIBHONW CUCTEMBI, OJTHAKO, JIJII HUX OOHAPYXEH psJ BHE-
MUIIEBAPUTEIBHBIX 3(PPEKTOB.

agrownE

I'naBa 13. ®U3NOJIOT'UA CUCTEMbI KPOBHU

Kposw kax enympennss cpeda opeanusma. Qyukyuu Kposu.

Ilnasma xkposu. benku niazmol.

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

Cneyughuueckue u Hecneyuguueckue 3auwummuvie MexaHusmovl Ummynumem.
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6. Tpomboyumur. Ceepmuleaniue Kposu (cemocmas)
7. Ipynnul kposu.
8. H3menenus 6 cucmeme Kpogu npu mviuledHou pabome

13.1. Kpoew kax enympennas cpeoa opzanuszma. Qyukyuu Kpoesu.

KpoBsb, muM(pa 1 TkaHeBas )KUIKOCTh MPEACTABIAIOT COOON BHYTpPEH-
HIOIO cpeny opranu3ma. HopmanbHas >KH3HEAEATENbHOCTh BO3MOXHA MpU
ONpENECICHHBIX BEIMYMHAX TEMIIEpaTypbl, OCMOTHYECKOro naBiieHus, pH u
Apyrux (U3MKO-XUMUYECKUX Mokaszareneil. [IocTosHCTBO BHYTpEeHHEH cpe-
1Ibl, WU TIOCTOSTHCTBO KOHCTAHT KPOBHU, 00ECIIEUnBACTCS pAIOM (HU3HOIOTHU-
YECKUX MeXaHU3MOB. braronapsi n1BM>XEeHHIO, KPOBb 00€CIIEUUBACT €UHCTBO
OpraHoOB W TKaHEH.

Ocobennocmu Kaxk 8U0a MKAHU.!

1 - nBxeTCcs
2 - COCTOUT U3 JIBYX YacTel - TBEPJOM U KUJIKOU (ha3bl
3 - cocTaBHBIE YacTH 00pa3yloTCs BHE €e€.

KpoBb cocTout u3z mrazmsl u gopmerHvix snemermos (SPUTPOIUTHI,
TPOMOOLIMTHI U JEHKOUUTHI). [ emamoxpum (MIPOIIEHTHOE cojepxkanue Gop-
MEHHBIX 3JIEMEHTOB OTHOCUTEJIBHO OOILIEro 00beMa KpOBHM) KEHIIMH 41 -
45%, myxxunH 44 - 48%.

Du3uKo-xumuyeckue c8otUCmaea Kposu.:

- 00beM 6 - 8% macchl Tena, uiau 4 - 6. Y MyX4uH O0JIbIlIe, YEM Y KEHIIUH.
- ynenbHbIi Bec 1,052 - 1,06

- ocMoTH4eckoe jaasienue 7,6 atM. (60% 3a cuer XJIOPUCTOro HATpHUs), €ro
MOCTOSTHCTBO HEOOXOAMMO JJIsi HOPMAJIBHOTO BOJIHO-COJIEBOIO OOMEHa U Jie-
ATEIILHOCTHU BBIJICIUTEIbHBIX OpraHoB. PacTBophl ¢ 60jee BHICOKUM OCMOTH-
YECKUM JIaBJICHHEM HA3bIBAIOTCA THUIIEPTOHUYECKUMH, a C 00Jiee HUBKUM -
TUITOTOHUYECKUMU.

- pH 7,35 - 7,4, HO MOXxeT ObITh 7,26 - 7,70. InutensHoe u3Menenue pH Ha
0,1 omacHO mas KM3HHU. AIIMJ03 - CABUT KMCJIOTHO-IIIEJIOYHOI'O COCTOSIHUS B
CBSA3U C IOJIO)KUTEJIbHBIM OaJIaHCOM BOJOPOJHBIX MOHOB, T.€. MPU HAKOILIE-
Huu H-moHOB B kpoBM (0TMedaeTcs npu (pu3nueckoi Harpyske). AJKanos -
CABUT KHUCJIOTHO-IIEJIOYHOTIO COCTOSIHUSI B CBSI3M C OTPULIATEIbHBIM OajaH-
COM BOJIOPOJHBIX MOHOB, T.€. IPU yYMeHbllIeHUH H-HOHOB B KpoBU (0TMeua-
ercst npu runepBeHTusiuuun). Ilocroguerso pH noanepxkuBaercs 0ydepHbI-
MU CUCTEMaMHU KPOBHU:

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

2) remorsioounoBas (HHb - KHbO,),

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

4) pocharnas (NaH,PO,4- NaHPO,).
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DyHKYUU KPOBU.
1) Tpancnopmuas B IIUPOKOM CMBICIIE:
— neixatenbHas HbO,, OnkapOoOHATHI I1a3MBI,
— Tpoduueckas - MepPeHOC MUTATEIbHBIX BEIIECTB (TPOPUUECKUX U
HHEPreTUYECKUX) K MECTY UX UCIOJIb30BaHUS,
— AKCKpeTOopHas (MepeHoc PO yKTOB OOMEHa K OpraHaMm Bhljiesie-
HHUS).
2)  Tloooepoicanue 6oonozo bananca. [IoCTOSHHO UAeT OOMEH BOJIBI Yepe3
kanmuusapsl (70% KUAKOCTH TIa3Mbl OOMEHHBAETCS C TKAHEBOM KHUJIKOCTHIO
3a 1 MUH.), KOTOPBII U3MEHSETCS MPU HAPYHUICHUH OCMOTHYECKOTO U OHKO-
TUYECKOTO JIABJICHHUS.
3) Tepmopezcynamopnas. KpoBb - )KUIAKOCTh C BRICOKOH TEMJIOEMKOCTHIO,
HNEPEHOCUT TEIUIO OT MECTa €ro 0Opa30BaHUA K JIETKUM M KOXe, Iie MPOUC-
XOJUT TEIJI00TAaya.
4)  3awumnas:
— aHTHTENA,
— (aronuros,
— (epMeHTHI Hecielu(UUECKOM 3aUThl (JIM30IUM ),
— cucTeMa KOMIUIEMEHTAa,
— CHCTeMa CBEPThIBAHMUS.
5)  Peeynamopnas pynxuus kpou. OOecnieunBaeTcs MePEeHOCOM TOPMO-
HOB U (pakTOpoB crienrpuyeckoil (OMOJOrHYeCKr aKTUBHBIE BEUIECTBA) U He-
cnenupuyeckor (MeTabOoIUThl, MOHBI, BATAMHUHBI) PETYJIALINH.
6)  [loooepoicanue nocmosincmsa koncmanm kposu (pH, ocMoTrdeckoro
JTABJICHMUSI, BSI3KOCTH).

13.2. IInazma kposu. beaku naazmol

B coctaB mna3smel Bxonat: 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, KaJIbIU, )Keae3a, MeIH.

AHUOHBI XJI0pa, GOCHOPHON KUCTOTHI, yTOJIbHON KUCIOTHI, CEPHON
KHCJIOTHI.

A3oTcoepiKalye BemecTBa (He OelKu): KpeaTHHUH, MOYEBUHA, MO-
qyeBasi KUCIIOTA.

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

Dynxkyuu 6e1Ko8 niazmvl Kposu.
1) Perynsnus BOAHO-COJEBOro oOMeHa (1o 1. OHKOTHYECKOE JaBIICHUE).
2) 3amutHas QyHkims (aHTHTENa - UMMyHOTIIOOYuHbL A, G, M, D, E; cBep-
ThIBaHUE, ()EPMEHTHI).
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SpUTPOLMTH
(4-5) - 10"%/n

TpoMGoUMTh
{1532320) - 10%n

NeAkoymToi
(4-8) - 10%n

Puc. 48. Cocmas kposu

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

4) Tpoduueckass pyHKIUs (aTp0yMHHBI I1a3MBbl - 3a11ac JJIsl CHHTE3a OSIKOB
TKaHei).

5) Bydepnast GyHKImSL.

6) o0ecreunBalOT ONPECIICHHYIO BA3KOCTh KPOBU

7) cTabuIM3UpyIOT (POPMEHHBIE SJIEMEHTHI BO B3BCIIIEHHOM COCTOSTHHH

8) TpaHcmopTHasi.

13.2. @yukyuu spumpoyumos. I emoznooun.

Spumpoyumeoi.
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HopmansHoe comepxanue B kpoBd - 4,0 - 50%10'%/n y xenmun, 4.5 -
5,5%10%/1 y MyX4HH. YBETHUCHIE KOINYECTBA - HONUIUTEMIS (SPHTPOLIH-
TO3), YMEHBIIICHUE - aHEMUS (SPUTPOTICHUS).

Qu3zuonocuyeckue usMeHeHue KoIu4ecmea d3pumpoyumos.

a) CE30HHBIC (3UMOM 0O0JIbIIIE),

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

B) (bu3nueckue Harpy3ku (BBIXO U3 JEI0),

I') Y MOABEME Ha KaXIYIO THICSUY METPOB MPUPOCT KOJIUYECTBA IPUTPOIU-
toB Ha 0,7H 102,

1) MEHCTpyalusi U 0epeMEHHOCTh (JIOKHAsI aHEMUSI B CBSI3U C YBEIMYCHUEM
oObema mina3mel). [Ipy MeHCTpyaluu criepBa CHUXKEHUE, 3aTEM YBEJITUUYCHHUE.

Jnametp sputponura cocrasisieT 7,6 MkM. 1Ipu aHoMamusax remorso-
OMHa BO3MOXXHO M3MEHEHUE (POPMBI IPUTPOLIUTA - BOSHUKAET CEPIOBUIHO-
KJIETOYHAs] aHEMMUSL.

OGbeM KineTkd - 87 MM, Tommmna 2 MKM. Ilomams IIOBEPXHOCTHU
OPUTPOLIMTA 3aBUCUT OT JUAMETPA, B CpeAHEM OKojo 149 MKM’., ®opma -
JBOSIKOBOTHYTHIM JHUCK, Oe3bsaepHbie. ComepxkaTr 10 90% oT cyxoro Beca
reMOrJo0uH.

B kpoBU 3pUTpOIIUTE 00pa3ylOT arperatbl B BUAE MOHETHBIX CTOJIOH-
KOB. DPUTPOLUTHI UMEIOT OTPULIATEIbHBIN 3apsi]], KOTOPbI 00YCIIOBJIEH CHa-
JIOBBIMU KHCJIOTAMHU TJIMKONPOTEUHOB, CIOCOOCTBYET ~OTTAJIKUBAaHHIO OT OT-
pULATENBHO 3apsSKEHHOM COCYAUCTOM CTEHKH, IPYTMX OHPUTPOLMUTOB U
OCTaJIbHBIX KJIeTOK KpoBH. B HOpMe COD cocrtaBnsier y Myx4uH 6-10 mwm/
qac, y ®KeHIIMH - 5- 12 mM/gac. [Ipu BocnanurensHbix nporeccax COD 3Ha-
YUTEJIbHO BO3PACTAET.

[IpopomxurensHocTh )ku3HU 100 - 120 nHei. B mpouecce crapenus
yMmeHblaeTcsi odpazoBanue AT®, CHMKAETCS IMIACTUYHOCTb, OKUCISIOTCA
BHYTPHUKJIETOUHBIE CTPYKTYpPbl, MEMOpaHa TepsieT CHAJIOBbIE KUCIOTHI, U OT-
pULATENBHBIA 3aps]] SPUTPOLUTA YMEHBIIAETCS. DPUTPOLIMTHI (ParouuTupy-
I0TCA B TKaHsAX Makpodaramu. HanGosb-
Hiee pa3pylieHue SPUTPOLIMTOB MPOUCXO-
IUT B cene3eHKe ( cTapble SPUTPOLIUTHI )
U Te4YeHU ( APUTPOLUTHI C KOMILIEKCAMU
aHTUTCeH-aHTUTEJI0O Ha MeMmOpaHe ). Bos-
MOXEH  BHYTPUCOCYIUCTBI  T'€MOJIU3
3PUTPOLUTOB. JIeMOHUPYIOTCS B NEUYECHU
U KOXKE.

G T st T'emocnooun. OOecnieynBaeT Obl-
rpynna rema \, (6enok) XaTeNbHYI0 (YHKUHIO 3pUTpouuToB. Co-
Puc. 49. Cmpykmypa 2emoenobuna ~ NEPHKUT OEJIKOBBIM HOCUTENb TIOOMH |
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MPOCTETHYECKYIO TPYIIy - reM. /[ByXBaJleHTHOE 3Kee30 SIBISETCS

KOMIIOHEHTOM  MPOCTETHYeCKOoW  rpymmbl.  CUHTE3UpyeTrcs B

sputpobnacrax. HopmanbHoe copepxanue B kpoBu 127 - 1451r/nm y

*eHIuH, 135 - 160 y My>X4uH.

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

Coeounenus c eazamu.

PaznuuaroT ciegyromue COeAMHEHUS] TeMOJIOOMHA C ra3amMu: OKCUT'€MOIJIO-
oun HbO, xapOokcuremoriooun HOCO , BoccTaHOBJICHBIH TreMOTIIOONH
HHb, meroxcuremornoonn MetHb ( oOpasyercst mpu momajgaHd B KPOBb
CUJIbHBIX OKUCIIHUTENEH, *Keae30 NMePEeX0JUT B TPEeXBaJEHTHYIO (hopMy), Kap-
ooremoriioond HbCO,.

Opumponoss u e2o pe2ynayus.

[TponcxoauT B KpacHOM KOCTHOM Mo3re. HagaibHBIM 3BEHOM 3pHUTPONO33a
ABIJISIIOTCSL CMB0.J108ble KaemKuU. [{s HopMabHOTO POTEKaHMs Ipoiiecca 00-
pa3oBaHUs IPUTPOIMTOB HEOOXOJMMA IMOJHOIIEHHOCTh OETKOBOTO U YKHPO-
BOIro 0OMEHOB, 0OMEHa JKejie3a U, OCOOCHHO, MOJHOIICHHOCT, 0OMEHa BHTa-
MUHOB.

CoOCTBEHHO PETYISALHMS IPUTPOII0I3a OCYIIECTBIISCTCS BET€TaTUBHOM
HEPBHOM CHUCTEMON U TYMOPaJIbHBIM 3BEHOM PETYJISAIIHH.

['unoranamyc peryiupyeT 3pUTpONo33 Kak BBICIIUNA PETYIATOP BETre-
TATUBHBIX (PYHKITUH.

Cumnatuyeckuil oTesl BEreTaTUBHON HEPBHOM CHCTEMBI - CTUMYJIU-
pyer sputponods. [lapacummnaTindeckui OTAEI BEr€TaTUBHOW HEPBHOM CH-
CTEMBI - TOPMO3HT.

DPUTPOIIOATUHBI - SBIISIOTCS OCHOBHBIMH PETYJIATOpaMH 00pa30BaHMUSI
SPUTPOLIUTOB, OOECTICUNBAIOIIMMU COOTBETCTBUE MEXIYy OOpa3OBaHHEM WU
paspyuieHreM puTporuToB. OOpa3yroTcsi B KPOBEHOCHOH CUCTEME P KPo-
BOIOTEpE (BaXKHOE MECTO 0Opa30BaHUs - MOYKH, TakK ke mnedeHsn). [lpu usz-
ObITKE 00pa30BaHUsSl 3PUTOIMTOB SPUTPOIOI3 TOPMO3UTCA MHTHOUTOpaMHU.
SBAAIOTCS TTMKOTPOTEHHAMM.

13.4. Jleiikouumot. Knaccugpuxauusn u pynxyus.

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

Hopwma - 4 -9*10°%/11.

JleitkonuTo3 - yBenmuenne capime 10*10%/71.

JIeliKOmeHHs - CHIDKeHHe Hibke 4%10%/1.

KonnuecTBo JEHKOIMTOB B KPOBU HEMOCTOSHHO. DHU3NOIOTUYECKUE
JIEUKOIIUTO3HL:

1. ITumeBapuTENbHBIN.
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2. MUOr€HHBIHN.

3. DMOILIMOHAIBHBIIA.

4. BosieBon.

5. JleikonnTo3 6epeMEHHBIX.
PeakTuBHBIE JIEMKOIMTO3bI BOSHUKAIOT MPU BOCMAJICHUHN U OTIWYAIOT-
Csl OT (PU3UOIOTUIECKUX H3MEHEHUEM JICHKOITUTApHOU (DOPMYJIBI.
Tsxenoit maToyiorueit sBJISIETCS JIEHKO3 - pak KpoBU (yBEIUUYEHUE HE-
nuddepeHIIMPOBaHHBIX (HOPM JICHKOIIUTOB).
PacnipocTpanena, 0COOEHHO cpefi TOPOJACKUX >KUTelel, neikonenus. [Ipu-

HERTPODNNBHLIA MOHOUMY

PAHYNOLMT

. 31%‘

ManLin

Gonswon

numgoumnT

) M

Gazodun

YUHBI - ypOaHu3allys, MPUMEHEHHE CHJIIBHO
JNCUCTBYIOIIMX JICKAPCTBEHHBIX ITIPEIAPATOB,
MOBBIIIICHUE YpOBHA panuanu. Ilpu mydeBoi
0O0JIe3HN JICHKOIICHUS MOXET OBITh BeChMa
3HAYUTENIbHON. CMEPTENHbHO CHMXKEHUE KOJIU-
YeCTBa JICHKOIIMTOB HHMKE 0,5*109/JI.

Bce BUIBI JIEHKOIUTOB CIIOCOOHEI K aMe-
oounHoMmy ABwxkeHHto. [loa neiicTBUEM XeMo-
TaKCUYECKUX (DAKTOPOB OHU MPUOOPETAIOT
CIIOCOOHOCTh K II€JICHANIPABICHHOMY JIBUXKE-
Huro. O0J1amaroT MOJIOKUTEIIBHEIM XEMOTaKCH-
COM II0 OTHOIICHHIO K OaKTepHualbHbIM TOKCH-
HaM, KOMIIJIEKCaM aHTUT€H-aHTUTENO, MPOIyK-
TaM pacmnaja Oaktepuii. CriocoOHBI K (haroru-
TO3y: COJNMKEHUE - ajare3usi - MOTJIOIICHUE -
nepeBapuBanue. bonee 50%  eHKOIUMTOB
HaXOJUTCS B TKAHSAX 3a MpejeaMu KPOBEHOC-
Horo pyciaa, 30% B KOCTHOM MO3re, B KPOBHU -

303UHODUN
fpa"ynowi"
NeakounTol 7-10% ! 20%.

Puc. 50. Jleiikoyumuwt

Takum 00pa3oM, KpOBb JUIsl JIEMKOLIUTOB
ABJIIETCSL TIEPEHOCUYMKOM OT MecTa o0Opa3oBa-
HUA K MECTY UCIOJIb30BAHUS.

Knaccugpurxayus (puc. 50):
2PaHyIoYyUmsl
s03uHOGUIBI 1 - 4%
6azodmet 0,25 - 0,75%
Hertpodmibet 50 - 75%
A. toubpie 0-1%
B. najoukosiziepasie 2 - 5%
C. cerMeHTosiepHbie 55-68%
DyHuKYyUU TeUKOYUMOB.
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Heiimpoghunvl - HaxonsaTcss B KpoBU 6 - 8 4acoB, T.K. MUTPUPYIOT B
CIIU3HUCTBIE 000709KH. VX IPOIOMIKUTENEHOCTD KU3HU OKOJIO 13 CyTOK.

BoimonusoT GpyHKImK (aronuTo3a U BHYTPUKIETOUHOTO MEpeBaprBa-
HUS 9y>KEePOJTHBIX KJIEeTOK. ['panynsl HEUTPOoDUIOB copepKaT MOJHBIN HAOOP
(epMEeHTOB /JIsi BHYTPUKIECTOYHOTO MUIIIEBAPEHUSI.

SIBNSIIOTCSL cCaMbIMU Ba)KHBIMHU (paKTOpaMu HecTenn(puueckoil KieTod-
HOMW 3alllUTHOM cucTeMbl KpoBU. llepBbIMU NpHOBIBAIOT B OYar BOCIAJIECHHUS.
AKTHUBHPYIOTCSI PU3NOJIOTUYECKN aKTUBHBIMH BELLIECTBAMU (apPEHAJIMH).

basogunsl - B KpOBEHOCHOM pyciie HaxonsaTcs nopsaaka 12 gacos. Cy-
IECTBYIOT 0a30(UIIbI KPOBU U OM30( MBI TKaHEH (Ty4YHBIC KICTKH).

ba3oduibl KpoBU BBINONHAIOT (PYHKIHMH MOTJIOLIEHUS OHMOJIOTUYECKU
AKTHBHBIX BEILECTB U3 MEXKJIETOYHON CpPEe/bl, CHHTE3a U BBIICICHUS B ILIa3-
My OMOJIOTUYECKH aKTHUBHBIX BEIIECTB, PErYyJSLUUNA MPOHUIAEMOCTH COCYIH-
CTOM CTEHKH, Y4aCTUsl B UMMYHHBIX PEaKLIHSIX.

Bbiaenstor ructaMuH (paciupsieT COCyAbl U YBEIMYMBAET NPOHHULIAE-
MOCTb COCYJIUCTOM CTEHKH), renapuH ( IpEersiTCTBYET CBEPTHIBAHUIO KPOBH ),
CIOCOOCTBYS JTyUllIeMy KPOBOCHA0KEHUIO 04ara BOCHaaeHusI.

Do3unoguael - CyTOUHBIE KOJEOAHMS, HOUBIO X KOJUYECTBO YBEIU-
yuaetcs Ha 30%, yTpoM B BO BTOpPOM MOJIOBHHE JHS MeHblIe Ha 20%, yeM
CPEIHECTAaTUCTUYECKAs BEJIMUMHA.

BoinonHstoT cienyronye GyHKIMNA: 00ecTieYuBatoT MPOTUBOTIUCTHBIN
UMMYHUTET, MPEAYIPEXKIAIOT MMONAJaHUE aHTUTEHOB B KPOBEHOCHOE PYCIIO
IyTEM CBS3BbIBAHUSA UX B TKaHSIX.

Monoyumaul - y4acTBYIOT Kak B CEU(PUUECKUX, TaK U B HEeCHeU(u-
YECKUX 3alllMTHBIX MeXaHu3Max KpoBH. Jlis uX MemOpaHbl XapaKTepHO
HaJIMYMe MHOTOYHCIICHHBIX PELENTOPOB, MO3BOJSAIOIIMNX “‘y3HaBaTh AaHTHUIE-
HbI, IMMYHOTJIOOYJIMHBI, TUM(OKHUHBI ( MEIUATOPHI TUM(POLUTOB ).

Boinonsstor cieayoomue QyHKIUU: CEKPETOPHYIO (BBIIETSIOT JIU30-
LIMM, aKTUBHBIE (DOPMBI KUCIOPOAA, HHTEP(PEpOHBI, (arolnTo3a, HUTOTOKCH-
YEeCKyI0 (pa3pylIaloT MeMOpaHbl 4y>KEpOAHBIX U ONMYXOJEBbIX KIETOK Op U
H,0,). TkaneBas ¢popma — makpodaru.

Jlumghoyumul - ABISIOTCS LIEHTPAIBHBIM 3B€HOM U KJIETOYHOW U TYMO-
paibHOM crienu(UUecKo 3alMTHON CUCTEMBI opraHu3ma. [IpomomkuTenns-
HOCTb Xu3HU 10 10 u Gosee net. OOpa3yroTCs B KpaCHOM KOCTHOM MO3Te€.
[Tocne oxoHuaTenbHON nU(PEepeHIUPOBK MUTPUPYIOT B CEJIE3E€HKY, JIHM-
daTudeckre y3ibl, MUHIATUHBI, TeepoBsl Osku. MMeroT Ha mMemOpaHe
pEeLEenTophl, MO3BOJIAIOIIME OTIMYATh CBOE M YyKO€ (KIETKH MMMYHHOTO
Haza3opa). OGecneunBarOT BHIPAOOTKY aHTUTEN, JU3UC UYKEPOJHBIX KIIETOK,
OTTOP>KEHHE TPAHCIUIAHTAHTA, YHUYTOXKEHUE COOCTBEHHBIX MYTaHTHBIX KJl€-
TOK.
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[To mecty okxoHYaTtenbHOW AUQGEPEHIIUPOBKU ACIATCS HAa THUMYC-
3aBucuMeble (T-1uMboIuThI), TUMYC HE 3aBUCHMEBIE (B-mumdonutsl) u ecte-
ctBeHHble Kuyuiepbl (NK-mumdonmtsr).

[Monynsmst T-mTuMGOITUTOB COCTOUT M3 HECKOJIBKHUX TPYII KIETOK.

T -kunnepwr - 00€CIEUMBAIOT PEAKIIMU KJIETOYHOIO UMMYyHUTETA. BbI-
3bIBAIOT OCMOTHMYECKHUH JIM3UC U aromnTo3 (MporpaMMHUpPOBaHHAs KJIETOYHAs
rubesnp) KIETOK C W3MEHEHHBIMH AHTUTEHHBIMU CBoOMcTBaMU. COXpaHSIOT
KJIETOYHBII TOMEOCTA3.

T-xennepwvi - akTuBUpYyOT B-mumdonutel u T-mumbonuTel 1 Hampas-
JSFOT UMMYHHBIN OTBET TIO TYMOPAJIbHOMY WJIM KJIETOYHOMY ITYyTH, COOTBET-
ctBeHHO. Cym. T-xemmepst 0, 1, 2 u 3-ro Tuna.

T-cynpeccopbl - TONABIAIOT AakKTUBHOCTH B-mumdormros u T-
KWJUIEPOB, T.C. PETYJIUPYIOT CUIIy W HAMNPABICHHOCTh UMMYHHON pEakilvu.
Cpenu HUX KpallHE BakHA TPYyIIa TKAHEBBIX AHTUTEH CHEUU(PUYHBIX CY-
MIPECCOPOB, KOTOPHIE MPEAOXPAHIIOT OPTaHU3M OT ayTOUMMYHHBIX PEaAKIIUM.

T-numgpoyumor namsamuy — 0OECNEUUBAIOT JIUTEIbHBIA (MHOTA TO-
YKU3HEHHBI UMMYHHUTET).

B-numgpoyumer - ObecnieunBaeT ryMopaibHblii UMMYHHTET. [locie ak-
tuBaiuu Al (aHTUTEHOM) MpEBpaIalOTCs B IMJIa3MaTUYECKUE KIIETKH - MPO-
nyuentsl AT (antuten). Cpenu B-nmuM@onuToB paznuyaroT JOJATOKUBYIITUE
TUTa3MaTUYECKUE KIETKH, KOTOpbIe 00€CTIeUnBatOT Crien(pruueckuii UMMYHU-
teT a0 1,5 ner, u B-numdouuntel namstu (MHOTOJIETHUI UMMYHUTET).

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

Hecneyuguueckue mexanuzmvl ciocoOHbI 00€3BPEKUBATH HHOPOIHBIC
areHThl ¢ MEepPBOTOo NpeabsiBicHus. bonee npeBHue. HampaBrieHb! mpoTuB Bce-
r'0 YYy>KOTO.

Hecneyuguueckue xnemounvie - obOecriednBaroTCs (aroluTtapHOl U
IIUTOTOKCUYECKON aKTUBHOCTHIO BCEX JieMKOIUTOB. Hanboliee BaKHbBI B 3TOM
mnaHe Hedtpodunsl. B mporecce (aronuroza ocBoO0XKAAIOTCS BHYTPUKIIEC-
tounble Al', KOTOpbIEe, TIOMMaast B KPOBb, CTUMYJIHPYIOT crienududeckue 3a-
IITUTHBIC MEXaHU3MBI.

Hecneyugpuueckue eymopanvHvle - 00ecieunBaOTcs  (pakTopamu Ty-
MOPAJIBHOW — MPUPOIBI.

a) mu3oruM (00p. HeWTpodmIamMu U Makpodaramu, TM3UpyeT MeMOpa-
HBI OaKTepHUi).

0) pubponHekTHH - O6ENOK, MPOAYIUPYEMBIH Makpodaramu, SHI0TEIU-
€M, TJIAJIKOMBIIICUYHBIMU KJIETKAMH, TeMaTOIMTaMHU U Jp., CIOCOOCTBYIOITUI
OTICOHU3AITUH TYKEPOTHBIX KIIETOK.
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B) uHTepdeponsl ( oOpasyrorcs HEHTpoduIaMH U MOHOIIUTAMH ).
ObecneunBaeT HECHEU(PUUECKYI0 MPOTHUBOBUPYCHYIO 3aIIUTy MYTEM TOP-
MOXKEHHUsI CHHTe3a OejKa B MOPaKEHHBIX BHPYCOM KIIETKAaX, M, COOTBET-
CTBEHHO, OJIOKUPYIOT UX Pa3MHOKEHUE.

I') KOMIDIEMEHT - KoMIiekC u3 40 OenkoB, 00eCTICUnBAIONTUI: ITUTO-
JIN3, OTICOHU3AIMIO, aKTUBALIUIO (ParoIUTOB U BBIACIEHUE THCTAMUHA U CEpPO-
TOHMHA U3 TYYHBIX KJIETOK, YYaCTBYIOUIUN B MOJAU(PUKAIIUA UMMYHHBIX KOM-
TUJIEKCOB.

Cneyughuueckue mexarnuzmol 00€CIIEUMBAIOT KJIETOYHBIA TOMEOCTa3 U
OCHOBaHbI Ha U30MPATEIHbHBIX XUMUYECKUX PEAKIMIX - UMMYHHBIX OTBETaX.
HarmnpaBneHsl IpOTUB ONPEEICHHOTO0 aHTUTEHA.

Hmmynumem- criocOOHOCTb OpraHu3Ma cHelu@uuecku 00e3Bpexku-
BaTh UyKEPOJHBIC areHTHI.

HUmmynnvie peakyuu — crieiuPUUECKUil OTBET UMMYHHOH CHUCTEMBI
Ha JEHUCTBHE aHTUTE€HA, COCTOSIIUN B TPUOOPETEHUH CIIOCOOHOCTH OpraHu3-
Ma K €ro MHAKTHUBAIIH.

3amyckaroTcs MOMaJaHueM B KpoBb aHTUreHa (Al') -moTeHIHaIbHO
0osiesHeTBOpHOTO (hakTopa. B cTpykTypy Al BXOAST MOjEKysa - mepeHOC-
YUK ¥ OMPEIEISIONINE ero Ceu(UIHOCTb.

NMMyHHas cuctema npeicTaBieHa UMMYHOKOMNEMEHMHbIMU OP2aHda-
mu (KpacHBIM KOCTHBIM MO3T, TUMYC, JUM(aTHUUECKUE Y3JIbl, CEJIE3CHKA,
muMdaTtuyeckas TKaHb KUIIEYHUKA, MUHIAIUHBI ) U KJIETKaMH KpoBHU ( OC-
HOBHBIE —JTUM(DOIUTHI, BCIOMOTaTeIbHbIE — Makpodaru, TeHIPUTHBIE KIIET-
ki, HeUTpoduibl, 6azodpuisl, MoHOIMTH, NK-mumdboruTsr). LlenTpanbhbiit
OpraH UMMYHHTETA - TUMYC. Y dajleHue TUMYyca B JE€TCKOM BO3pacTe MPHUBO-
IUT K IMMYHOJIOTUYECKON TOJIEPAHTHOCTH U CMEPTH OT UH(EKITHIA.

NmvmynuTeT ObiBaeT MHQEKIIMOHHBIN (3alUTa OT BUPYCOB U OakTe-
puil), mapa3uTapHblid (MPOCTEHIINE, YEPBH, Napa3uThl) U HEMH(EKIIMOHHBIN
(paspyiieHue cCOOCTBEHHBIX MYTAHTHBIX, TPAHCIIJIAHTAHTHBIX KIIETOK, Uy)Ke-
POJHBIX OETKOB, IMMUAOB U TIOJTUCAXAPHUIOB).

NMMyHUTET OBIBA€T €CTECTBEHHBIN (BPOXKIEHHBIN U BO3HHUKAIOLIUN B
pe3ynbTaTe €CTECTBEHHOTO TMOMagaHus B OpPraHW3M aHTHTEHOB) M HCKYC-
CTBEHHBIH (MPHUOOPETEHHBIN MOCIe UMMYHU3AIINH).

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

Cneyuguueckue KiemouyHvle MEXaHU3Mbl (KJIETOYHBIH HMMYHUTET)
obecnieunBaroTcs T-mumdonuramu.

Cneyughuueckue cymopanvhvie MEXaHU3Mbl (TYMOPAJIbHBII UMMYHHU-
TeT) obecnieunBaroTcs B-nmumdoruramu.

Peaxyuu anmueen - aumumeno.
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AT UMET aKTUBHBIE LEHTPbI, KOMIUIUMEHTAPHBIE AHTUTC€HHBIM Jie-
tepmMuHanTaM Al'. FIX MOeT ObITh HECKOJIBKO.

Peakiust aHTUTEH-aHTUTENO CBOJAUTCS K CIeU(PUUECKOMY B3aUMOICH-
CTBUIO aKTHBHBIX LIEHTPOB AT u aHTHreHHbIx aerepMuHant Al'. B npocreii-
mem cirydae oopasyercst komruiekc AI'-AT, B kotopom Al TepsieT cBou ma-
TOJIOTUYECKHE CBOMcTBa. B mocnemyromem daromutupytorcs. B xoHeunom
UTOTE NPOUCXOIUT JeTokcukauus Al', ero HeWrpanusauus, >JIMMHHALMA

UPKYJUPYIONIMX UMMYHHBIX KOMILUIEKCOB Y€pe3 OpraHbl BbIIEIEHUs (puc.
51).

Peakuus npeuunurauvm adHTHUreH

Ay L
aHTUTENno _—

Peakuus arrnoTuHauum

KNEeTKHU C
dHTUreHamu I
=

daHTUTENA

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

~

Puc. 51. I'vmopanvroii ummynumem

B cucreme mMMmyHHTETa Bemylias posib MPUHAUICKUAT JTUMGPOIUTAM,
HO aHTUTENa MOTYT (PHKCHPOBATHCS HA CETMEHTOSJICPHBIX JICHKOIIMTAX,
SPUTPOLMTAX U TPOMOOITUTAX.

Hapywenus ummynumema.

Annepeuss BO3HUKAET KaK THUNEPUMMYHHAsl PEaKIIUs, PIHBOMASAINAS K
MTOBPEKJIESHUIO COOCTBEHHOT'O OpraHU3Ma.
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AymoumyHnsie peakyuy — HapylieHHe (PyHKIIMNA apCIIO3HABAHUS CBOUX
AQHTUTCHOB M Pa3pyIICHHE COOCTBEHHBIX JIKETOK U TKAHEH.

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

13.6. Tpomooyumur. Céepmuieanue Kposu (cemocmas)

Tpomboyumer (KpOBSHBIC TUIACTHHKH) OOPa3ylOTCS B KPACHOM KOCT-
HOoM Mosre. XKuByt 5 - 11 gHeit. Pa3pymarorcs B KOCTHOM MO3Te, MEYEHH,
cenesenke. Hopma - 250 — 400*10%11.

YBenuueHue - TpoMOOIIUTO3, YMEHBIIIEHHE - TPOMOOTICHUSI.

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

Dyuxkyuu mpomooyumos:

1. UrpatoT BeAyIIyIO pOIb B KOAryJIAIIMOHHOM IFeMOCTa3e.

2. 3aHUMAIOT KpaeBO€ MOJOKEHUE B KalUJUIAPE, SBISACH OaphepoOM MEXKIY
COCYJIUCTOU CTEHKOU U KPOBBIO.

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

4. BeimonHsAT aHruotpopuueckyro pyHkuuo (15% TpoMOOLMTOB B CYyTKH
paspy1iaercs, ooecreurnBasi IMTaHUE COCYIOB).

5. HakaniuBaroT ¥ BBIACIAIOT TaKKe OMOJOTUYECKU aKTUBHBIE BEIIECTBA KaK
CEpOTOHUH, rucTaMuH, AT®, pakTopbl CBEPTHIBAHUS.

TpoMOotnTapHas HEAOCTATOYHOCTh NPUBOJIUT K TEMOpArvsiM WM
MUKPOKPOBOM3IUSHUSAM BCJICJACTBUE YBEIMYCHHS JIOMKOCTH KAIWLISPOB,
YTO HE HAOIIOAACTCS MPU TeMOPUITHH.

I'emocmas - Guonornyeckue U OMOXMMHYECKHE IMPOLECCHl, KOTOPbIE
o0ecrevnBarOT B OpPraHW3Me€ OCTAHOBKY W TPEIYNpPEeXKIECHUE KPOBOTEUE-
HUI.

Cocyoucmo-mpomboyumapnulii 2cemocmas ( unu nepsuunsiit). Odecmne-
yuBaeT B 90% ciaydyaeB OCTaHOBKY KPOBOTE€UEHHUS M3 COCYAOB IHAMETPOM
MeHee 100 MKM ( Kanujuipbl, MOCTKAMWUISIPHBbIE BEHYJbl U apTEPHUOIBI ).
OcTaHOBKa KpOBOTEUEHHUSI O0OECIEUMBACTCS CYKEHHEM COCYIOB U UX 3aKy-
MOPKO# arperaraMu TpOMOOIIMTOB.

Da3zvl nepsuuHO20 2emMocmasa.

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

—Anre3us ( IPUWIAIIAHKUE ) TPOMOOIIMTOB K COCYAMCTOM CTEHKE.

—QO0partumas arperaiusi TpPOMOOIIUTOB.

B mporiecce aaresmu TpomMOOIIUTEI MEHSIOT (opMy, TTpuoOpeTas miu-
MOBUAHBIE OTPOCTKU. TpoMOOIIUTHI B3aUMOJCHCTBYIOT MEXKIy co00il 1 00pa-
3YIOT KOHrIoMepaTsl U3 20-30 KIEToK.

IInazmennwiii (KOaA2yIAYUOHHBIL) 2emMoCcmas.
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ObecneunBaeTcsl MJIA3MEHHOW CUCTEMOW CBEPTHIBAHUS IMPU YHYACTHH
KJIETOK KPOBU U COCYIUCTOM cTeHKU. OCHOBHBIC MPU3HAKU CHUCTEMBI CBEP-
ThIBaHMS: KackagHas, (hepmeHTatuBHas. CyTh mpoiiecca COCTOUT B TOM, YTO
B M3 HEAKTHBHBIX MPEIUICCTBEHHUKOB OOpa3ylOTCS AaKTHUBHBIC (HaKTOPHI
CBEPTHIBAHUS.

T P AB MA

¥

PaspyweHue TkaHeh n cocyaos
| aran
AKTUBALMS Aareama Boiaenerve
TpOMGOerap- v arperaums |yl Ba3OKOHCTPUK- %g’gf:::
HOTO remMocrasa TPoMGoLuTos TOpos
OBPA30OBAHUE TPOMBOLMTAPHOM MPOBKA
Il sran BHYTPEHHW BHELLIHW#
AxTuBayus nyYTe nyTb
nnasmeHHoro
remocraza .
asMerHble akTopb!
1 gpasa + Katanutudeckasn no- ﬂﬂa:gi::;ag fgaaggpp Bl
BEPXHOCTL KoNnareHa
OBPA3OBAHWUE NPOTPOMBVHASDLI
2 ¢pasza ' MpoTpomBuH > TpombuH
OBPA30BAHWME TPOMBMHA
\
3 ghasa PubpuHoren > DUGpKUH
OBPA30OBAHUE ®UBEPUHOBOMO CIYCTKA
Il sTan
PeTtpakuyua SurbpuHorenx
cryctka

¥

PETPAKLIUA CryCTKA

Puc. 52 Mexanuzmor u cmaouu ceepmuviéanus Kposu
®da3za dKTHUBallMK IIPpCAIIoJIaracTt JBa JTalla - 06p&30BaHI/Ie AKTHUBHOTI'O

mpomboniacmuna, TPOMOOKUHA3BI WJIM MPOTPOMOMHA3HI U 00pa30BaHUE aK-
TUBHOTO MPOMOUHA.

121



Obpaszosanue ¢ubpuna. B mporecce OrpaHUYEHHOTO MPOTEONIN3A
¢ubpunorena obpazyercs puOpuH-MOHOMEP U ABa PuOpUHONENTHAA - A U
B. B mpucyTcTBUM MOHOB Kanbliugd U (uOpUHONENTHAA A MPOUCXOTUT TO-
mumepusanus GulOpuHa ¢ obpazoBanuem ¢udbpuna. Ilocmeanuii obpasyer
CeTb, KOTOpas SABISETCS OCHOBOM eemocmamuyecko2o mpomba, cosepxalie-
ro B OONBIIMX KOJUYECTBAX arperupylolIfe TPOMOOILMUTH M SPUTPOLIUTHL
Yepe3 HECKOIBKO YacoB MO JeicTBHEM TpOMOOCTEHHWHA B MPHUCYTCTBUU
Kaibliis HUTH (GUOpHHA YKOPAYMBAIOTCS, OT)KUMAETCS CHIBOPOTKA U TPOMO
MPOYHO 33aKPBIBAET MPOCBET cocyna (pempaxyus ceycmra). OTHOBPEMEHHO
OH CTSTUBAET Kpasi paHbl.

B obecrieuennu reMocTasa y4acTByeT U aHTUCBEPTHIBAIOIIAS CUCTEMA.
B HOpMe €€ akTUBHOCTH ypaBHOBEIIMBAET CBEPThIBAIOLIYI0. CMeEIIeHHE paB-
HOBECHS TPUBOAUT WU K TeMO(YIINN, WIH K BHYTPUCOCYANCTOMY CBEpPTHI-
BaHUIO KPOBH ( SIBJSIETCS OJHOW M3 OCHOBHBIX MPUYMHON MH(MAPKTa MUOKAP-

na).

13.7. I’ pynnwt kKposu.

OpUTPOLUTHI YEJIOBEKA SIBISIOTCS HOCHUTEISIMU MHOTHX AHTUIEHOB,
KOTOpbIE 00JIaJal0T MMMYHOJOTUYECKON CIEeIU(PUIHOCTHIO U BBI3BIBAIOT
oOpa3oBaHMe€ HWMMYHHBIX Tel - arratoTuHuHOB. B 1901 r. K.Jlanmrelinep
otkpbL1 rpynmbsl ABO, B 1937 1. coBmecTHO ¢ A.BUHEPOM OTKpBLT pe3yc-
dakTop.

CuctemM000pa3yomyM TPU3HAKOM SIBISIETCS HAJIMYUE B 3PUTPOLIATAX
cnenupuuecknx aHTureHoB. OcobeHHocThio cucteMbl ABO sBisercs: Halu-
yye B IUIa3M€ €CTECTBEHHBIX AHTHUTEN — arryIlOTUHUHOB. {7l Bcex Apyrux
CHUCTEM arrItOTUHUHBI UIMMYHHBIEC , TO €CTh BbIPA0ATHIBAIOTCS MPU UMMYHHU-
3al[M¥ COOTBETCTBYIOIIUM aHTHUT€HOM.

BceTpeua arriiroTHHOr€HOB 3pUTPOLUMTOB C KOMIUJIEMEHTAPHBIMH ar-
TJIIOTHHUHAMH BBI3bIBACT PEAKIIMIO arTIFOTHHAIIMK (CKJICHBAHUS ) SPUTPOIIH-
TOB. DPUTPOLUTHI OCAKIAIOTCS B KPOBHU, 3aTEM IMPOUCXOAUT UX remosin3. Ec-
JIU 9TO MPOU3OIILIO MPU MEPETUBAHUN KPOBH, TO Pa3BUBAETCS TeMOTpaHCcdy-
3UOHHBIN LIOK.

['pynmbl KpOBH HE MEHSIIOTCSI B TEUEHUU KU3HU. OHU SIBISIIOTCS TEHE-
THUYECKU OOYCIIOBJIICHHBIMU ( TIPaBHJIbHEE TOBOPHUTH - aHTUTCHHBIH COCTaB
sputpouuToB ). IIposBisitorcs Ha 5-9 Hexene pa3BUTHS 3apoibliia. ATTIIO-
TUHOTEHBI MOTYT HaXOJUThCS HE TOJIBKO HA MeMOpaHe SPUTPOLIMTOB, HO U B
CBOOOJHOM BHJ€ B IJIa3M€ KPOBH, TPYAHOM MOJIOKe, citoHe. [lonamanue ux
B KPOBb MOKET BbI3BaTh 00PA30BAHKME AHTUTEI.

Cucmema ABO.

B 1901 r. JlanmreitHepoM OTKpPBITHI arritOTUHOTEHBI B u A, mpen-
MOJIOKEHO HaJIM4Me arrmioTUHUHOB o W . B 1928 r.flHckum nmaHo
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OykBeHHOE O00O3HAUYEHHE TPYIMI KPOBU MO STOW CUCTEME :

B%(111), AB(IV) (puc. 53).

0" (1), AP,

A 10) I (B) 5
() « “ @@B LN [
OO
I (A) IV (AB) u Ot

OTeyTcTame armnioTHHALMA

Hanuaue arrniotvrauun

Puc. 53. Cucmema ABO

Ocobennoctsamu cucteMbl ABO, mo3BOJSIOMIMMH OIICHUBAThH ©€ B
KaueCcTBE OCHOBHOW C TOYKHU 3pEHHsI KOH(MIMKTA B MPOILECCE MEPETUBAHUS
KpPOBH, SIBJISIIOTCSI:

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

Cucmema pe3syc - hakmopa.

SBnsieTcss BTOpOMl KJIMHUYECKH HamOosiee 3Haummoul. Otkpeita Jlan-
mrerHepoM 1 Bunepom B 1937- 1940 rr nmpu moMomy CbIBOPOTKA KPOJIMKOB,
MMMYHU3UPOBAHHBIX SPUTPOIIUTAMU MAaKaK - pe3yc. ITa ChIBOPOTKA BbI3Baja
arTIIOTUHALAIO IPUTPONMTOB ueioBeka B 85%. OTKpBHITBIA aHTUTEH OBLI
Ha3BaH pe3yc-anturenom ( Rh), a kpoBb, B KOTOpO# OH OOHApyXHUBaeTCs -
pe3yc mostokuteapbHor. JleBun B 1941 r. oTkpeln arrmotuHoreH hr, techo
csa3anubiii ¢ Rh (D ) u mpucyrctByrommii y octansabix 15% mrozeit. Rh - hr
arrJIIOTUHOTEHBI MOSBISIOTCS B Bo3pacte 5 - 10 nepens. Ilepenmarorcs mo
HacnencTBy. Rh arrmotuHoreH o0/aaeT BICOKOH MMMYHOTEHHOCTBIO. Ero
MOTMaIaHke B KPOBb PE3yCOTPUIIATEIHLHOTO PEITUITUEHTA BBI3bIBAET 00pa30Ba-
HUE aHTUTeN (MMMYHHBIX). OHAa M3 CTOPOH 3TOTO BOMIpPOCAa - 3TO pe3yc-
KOH(IIUKT Matepu U mnoaa. CyTh €ro COCTOUT B TOM, UTO PEOEHOK y pe3yc-
MOJIOKUTENBHOIO OTLA U PE3yC-OTPULIATEILHON MaTepu HacjeAyeT pe3yc-
MOJIOKUTENIbHYIO MPUHAJJICKHOCTh KPOBH. Pe3yc-MONOKUTENbHBIE IPUTPO-
IUTHI peOCHKa, Momnajas B KpOBb MaTepy BO BPEMs POJOB WM MPEPbIBAHUS
OepeMEHHOCTH, BBI3BIBAIOT BhIPAOOTKY aHTUTeN. OOBIYHO mepBas OepeMeH-
HOCTb MIPOXOJUT O€3 OCIOKHEHUH. B mepuoj mocieayrolieil anTurena mnpo-
HUKAIOT 4Yepe3 IUIAlEHTY B KPOBb IJI0JIa M BBI3BIBAIOT ArryIFOTUHALIMIO €ro
SPUTPOLUTOB. Pa3BUBAETCS TEMOIUTUYECKAS KEITYXa, BOSMOKEH BBIKUIBIII.
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Oc00OEHHOCTSAMH CHCTEMBI pe3yc (pakTopa, MO3BOJISIONIMMHE OIICHUBATh
e€ B Ka4eCTBE 3HAYMMOU C TOUKH 3pCHHsI KOH(IIMKTA B MPOIIECCE MepeTrnBa-
HUS KPOBH, SBIISTIOTCS:

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

13.8. Uzmenenusn 6 cucmeme Kpoeu npu mMovlule4Holl padbome

dm3ryeckas padoTa BbI3BIBACT CYIIECTBCHHBIC N3MEHEHUS B CHCTEME KPO-
BU. [loBbIlIIEeHHOE 00pa30BaHUE HETIOOKUCICHHBIX MPOIYKTOB OOMEHA BEIIECTB
BCIICJICTBUE TUIIOKCUWA TPUBOJUT K CABUTY KHCJIOTHO-IIEJIIOYHOIO COCTOSHUS
KpPOBH B CTOPOHY METa0OJIMYECKOro anuao3a. bydepHsie cucteMbl 0Ka3blBaroT-
Csl HE B COCTOSIHUM HEUTPAIN30BaTh HAKOMUBIIKUECS B KPOBU MPOTYKTHI HETION-
HOro okuciueHus. [1oaToMy nocnencTsus auua03a JMKBUIUPYIOTCS B BOCCTaHO-
BUTEJILHOM IIEPUOJIE.

CHIKEHHE MIEJIOYHOTO pe3epBa KPOBU MPHU MBIIICUHON paboTe CBsi3a-
HO C MOBBIIIEHUEM KOHLIEHTPALMA MOJIOYHOM M MUPOBHHOTIPAAHON KHCIOTHI.
Oco0yto posib TPU 3TOM WUIPACT MOJIOYHAs KHUCJIOTA, KOHIIEHTpAIHsI KOTOPOM
MoOXxeT Bo3pactath ¢ 0,5-1,5 mmoub/n B mokoe 10 15-20 MMomw/a ipu pado-
te. [lpu nnuTenbHOM MBIIIEYHON paboTe BA3KOCTh KPOBU MOXKET MOBBICUTHCS
c 4-5 no 7-8 ea. 1o 00YyCIOBICHO YBEIWYEHUEM OTHOCUTEIHHOTO KOJIUYE-
CcTBa (POPMEHHBIX JIEMEHTOB KPOBH B PE3YJbTATE BBIXOAA KUAKOCTU U3 COCY-
JIOB B UHTEPCTU-LIMAITLHOE TIPOCTPAHCTBO. [[OBBIIIEHNE BA3KOCTH KPOBH, YBEIU-
yuBas MepudepruuecKoe CONPOTUBICHUE TOKY KPOBHU, 3aTPyIHSET paboTy cep-
JIEYHO-COCYIUCTON CUCTEMBI.

Bo Bpemsi MpliieqHoi paboThl YCUIMBAETCSI aKTUBHOCTH CBEPTHIBAOIICH
U TIPOTUBOCBEPTHIBAIOIIECH CHCTEM KpoBU. B mporiecce paboThl CBEpThIBae-
MOCTb KPOBU YBEIIMUMUBAETCA - BPEMS KPOBOTEUYEHUS U BPEMsI CBEPTHIBAHUS
COKpAaIatTCsl.

[Tpu MbiieyHON paboTe MPOUCXOIUT YBEIMUCHUE KOJIMUECTBA JICUKOIIH-
TOB B KPOBH - MUO2eHHbLU Jietikoyumo3. I IpuauHON TeHKOIMTO3a SBISIETCS BbI-
XO/I JISMKOLIMUTOB U3 KPOBETBOPHBIX OPraHOB M KPOBSIHBIX Jieno0. CTeneHp n3Me-
HEHUI KapTUHBI OeJI0N KPOBU 3aBUCHUT OT JUIUTEIILHOCTH U MHTEHCUBHOCTH (PU-
3UYECKOU PabOTHI.

ITokazaTenu KpacHON KpPOBU MPH MBIIIEUHOM pabOTe TakKe IMOJIBEPraroTCs
BMEHEHUSM. BBIIENSIOT TpU TUIA PEaKIMM KPacHOM KpOBU Ha (PU3UUECKYIO
Harpys3Ky.

llepesviti mun peakyuu XapakTepu3yeTcs MOBBIIICHUEM KOJIMYECTBA SPUTPO-
LHTOB {Muo2eHHblll spumpoyumos) 1o 5,5 — 6 « 10" /n. HesHauurensHo
YBEJIMYHMBACTCSL COJICPKAHNE TEMOTJI00MHA U TIOBBIIIAETCS TeMaTOKpuUT. M3me-
HEHUS B B KAPTUHE KPOBH HACTYNAIOT BCIEACTBHE BHIXO/A 3PUTPOILIMTOB U3 Jie-
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no. K ucxoHOMy ypOBHIO 3TH MOKAa3aTejid BO3BPAILIAIOTCS Y€pPE3 HECKOIBKO
4acoB.

Bmoporti sman peaxyuu o0yciIOBIEH 3HAUUTEILHBIM YCUJICHHEM KPOBETBO-
PEHUS, O YeM CBUCTEILCTBYET MOBBIIIICHUE B KPOBU HE3PEIBIX (POpPM IpHUTPO-
LUTOB-PETUKYJIOLMUTOB. BMecTe ¢ TEM OTMEUaeTCsl YMEPEHHOE CHMXKEHUE
KOJIMYECTBA 3PEJbIX SPUTPOLMTOB U KOHIIEHTpalluu remoryioonHa. Boccranos-
JICHWE TPOMCXOAUT B TeueHHe 2-3 CcyTok. Takasg peakius, Kak MpaBuio,
HaO0JII01aeTCsl MPU JUIUTENLHON U MHTEHCUBHOM padoTe.

Tpemuit mun peaxyuu BBISBISETCS MPHU MHOTOJIHEBHOW HAMPsHKEHHOM (hu-
3UYeCcKOM padoTe U XapakTepu3yeTcsl yTHETEeHUEM KpoBETBOPHOU PyHKIwmu. [1pu
3TOM B KPOBH CYHIECTBEHHO YMEHBIIAETCS KOJUYECTBO 3PUTPOLIMTOB U T'EMO-
rioouHa. BocctaHoBneHnre ux 3aTsaruBaetcs 10 S-7 aHel. Takue u3MeHeHus
KpPaCHOUW KPOBU CBHJIETENILCTBYIOT O Pa3BUTHUH XPOHUYECKOTO YTOMJICHHS U TiE-
PEYTOMIICHHUSL.

TakuMm oOpa3oM, U3MEHEHUSI B CUCTeME KPOBH IMpHU (uszndeckoir paboTe
3aBUCAT OT €€ JJIUTEIbHOCTH U HHTEHCUBHOCTH, OTPaXaroT 00Iue (Gu3noIoru-
YECKME 3aKOHOMEPHOCTH PEaKIM OpraHM3Ma Ha Harpy3Ky W HalpaBJiIcHbI Ha
COXPaHEHUE OTHOCUTEIILHOTO MOCTOSTHCTBA BHYTPEHHEN CPENIbl OPraHU3Ma.

I'masa 14. ®U3NOJIO0OI'UA CEPALA

Quzuonozuyeckue c80UCMEa U 0COOEHHOCU CePOEYHOU MbIUUYbL.
Luxn pabomul cepoya.

Pezynayus cepoya.

Onexmpoxapouocpaghusi

N =

OcHoBHBIE (DYHKIIMU KPOBH OOECIEUUBAIOTCA TPU €€ JIBUKEHUU, KO-
TOPOE CBA3AHO C JIESITEIHLHOCTBIO CUCTEMBI KpoBooOparieHus. Cepaie B 3Tou
CUCTEME BBINOJIHSAET LIEHTPAJIBHYIO POJIb KAK 2eHepamop pacxooa u oasie-
Hus. bonbiioit kpyr KpoBooOpaiieHus ( CMCTEeMHBIN KPOBOTOK ) oOecreurBa-
€T KPOBOCHAOKEHHE BCEX OpPraHoOB W TKaHeW. Manblii kpyr ( JIETOYHOW)
obOecrieynBaeT HACHIILIEHUE KPOBU KUCIOPOJOM U OTAauy YTJIEKUCIIOTO rasa.
B nenoMm, 310 eauHOE KPOBEHOCHOE PYCI0. 3aMKHYTOCTh CHCTEMBI KPOBOOO-
pallleHus SKCIIEPUMEHTAIBHO J0Ka3aHa Y uiupamMoM ['apeeem.

Cepane uenoBeka 4 kamepHoe. Y 1ioja npecepansi COOOIIATCs IPpH
MTOMOIIIA OBAJILHOTO OTBEPCTHS, a A0pTa U JIETOYHAsl apTepusi COSTUHEHBI 00-
TaJUIOBBIM TPOTOKOM. [Ipu mepBOoM BI0XE HOBOPOXKIECHHOIO JIETKUE pac-
MPaBJISIOTCS, THIPOIMHAMUYECKOE COMPOTHUBICHUE MAaJIOTO Kpyra KpoBOOO-
pamieHus majgaeT U KpoBb MOCTynaeT B Hero. Kianman oBajlbHOrO OTBEPCTHUS
npUXKUMaeTcsl K HeMy U npupacraer. OJTHOBPEMEHHO YMEHbIIIAETCS TPOCBET
apTepUaAIHHOTO MPOTOKA, KOTOPHIH, B MOCIETYIONIEM, 3apacTaeT.
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ComnpoTuBlieHHE MaJIOTO Kpyra KpoBOooOpalleHusl B 8 pa3 MEHbIIIE,
yeM O0JIbIIOT0. B CBSI3U ¢ 3THM JIEBBIH KelyI04eK CoBepIIaeT OONbIIyIO pa-
60Ty u runepTpodupyercs. Y B3pOCIOro ueioBeKka Macca JeBOro KelyJouka
OompImie B 3 pasa.

14.1. @uzuonozuueckue ceoiicmea u 0coOOEHHOCHMU CEPOCYHO MbLUILDL.

[To mopdonornyeckuM U PyHKIIMOHAIBHBIM ITPU3HAKAM B CEPJIIE BbI-
NENSAI0T JIBa TUIA MBIIICYHBIX BOJIOKOH:

- B0JIOKHA paboye20 Muokapoa peAcepanil U )KeITyT0YKOB,

- BOJIOKHA godumeneti pumma ( nercmexkepos ) W TPOBOJSIICH

CUCTEMBL.

PaGounii Muokapj 31€KTPOPHU3UOIOTHIECKH OTIUYAETCS OT CKEJeT-
HOW MbIIIbL. [[oTeHIHAT MOKOS TUIMHYECKUX KapAUOMHUOLIMTOB KAJIUEBOU
npupoapl. Ero BenmnunHa COCTaBIAET OKOJIO -90 MB, YpOBEHb KPUTHYECKOMN
nenosapuzanuu - S0 MB.

[Torenuuman neiicteus umeer aMmmnTyay 120 MB u giurensHOCTh 200-
400 mc. B nem BeiaesnsatoT ¢aszbl: 0 - ObICTpOil enonsipu3anuy, |- HadyaabHOU
OBICTPOI penoaspu3aluy, 2- MEIJICHHON penoJisipyu3aluu, 3- ObICTpOil peno-
nspuzanuu, 4- a3y nokos. YBEJIMUYEHUE YACTOThI COKPAIICHUS Cep/Lia MpHU-
BOJUT K CHIDKEHUIO TIPOJOJDKUTENBHOCTUH 3 U 4 (a3 npu HEM3MEHHOM NJTu-
tenpHOCTH 0, 1 1 2 (puc. 54).

da3za ObICTPOI JenoIApU3aIiK CBSI3aHA C YBEJIMYECHUEM TOKa HATPHS
U KaJbI[Usl Yepe3 HaTpPUEBbIE M OBICTPHIC KaJbIIMEBbIC KaHANbl. CeleKTHB-
HOCTb IMOCJEAHUX OTHOCHUTENbHAS, T.K. Uepe3 HUX MOTYT MPOXOJUTH KaTHO-
HBI HATpUs TIpH AehunuTe Kaapius. [lo moctuxennro nmotennuana B -30 - -40
MB HAaTPUEBBIC KaHaJIbl MHAKTUBHUPYIOTCS. [I1aTo moTeHImana neicTBus CBs-
3aHO C AaKTHUBAaIlMEeNd KaJbIIMEBLIX KaHAJOB. BBLICOKMHM KalbIIMEBBI TOK
YMEHBIIIAET KAJIUEBYIO MMPOBOAUMOCTh MEMOpPaHBI, YTO MOACPKUBAET €€ Jie-
MOJISIPU30BaHHOE cocTosiHUE. B koHIle 2 (a3pl kanmpLueBas MTPOBOJUMOCTh
MEMOpaHbl YMEHBIIAETCS U YBEJIIMUUBACTCSA KAJIMEBasi, TOK KOTOPOTO U OIpe-
nensiet npouecc obicTpoit penossipuzanuu ( 3 daza ). B cocTtosHuM mokos
JETOISPU3YIONINE TOKU KaJblUsl U HATPUsl YPABHOBEIIEHBI C PEMOISPU3YIO-
MM TOKOM Kanus. [loTeHuuman nelcTBusi THMMYECKUX KapAUOMHUOIIMTOB BhI-
3BaHHBIN ( BOSHUKAET B OTBET HA Pa3/IpaKCHUE ).

[Ipy BO3HUKHOBEHHMHM M Pa3BUTUHU IMOTEHIMANA JCHUCTBUS BO3HUKAIOT
M3MEHEHUST BO30YIUMOCTH. bhICTpast Aenosipu3aiusi COmpoBOXKIaeTCs abco-
motHON pedpakrepHOcThiO ( 0,27 ¢ ). [IpuunHa - WHAKTUBAIUS HATPUEBBHIX
kaHajioB. OHM HAYMHAIOT BOCCTAHABIMBATHCS MPHU JTOCTHKEHUU B IIPOLIECCE
penosigpusanuu 3apsiaa B -60 - -70 mB. Hactynaer ¢a3a oTHOcUTENbHOU pe-
dpakreproctu ( 0,03 ¢ ). Beaen 3a dazoit oTHOCUTENBHON pedpakTepHOCTH
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BO3MOXKHBI KPaTKOBPEMEHHBIE (Pa3bl HK3aIbTAIlUU U MOHWKEHHON (030yau-
MOCTH.

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

Puc. 54. [lomenyuan deticmsus paboue2o Muokpaoa

OYHKIIMOHAIBHO 3HAYE€HUE OOJIBIIOTO Mepuoja adCoMOTHON pedpak-
TEPHOCTU COCTOUT B TOM, YTO MPEIOTBPAIIAECTCS BO3MOKHOCTh ITUPKYISIIUN
BO30YKJeHUs 10 cepaiy ( pedpakTepHsbiil nepuos O0obIIe, YeM BpeMsl Mpo-
BEJICHUS BO30YKJIEHUS IO CEPJIlY ) U €ro TETAHMYECKOMY COKPAILEHUIO MPU
PUTMHUYECKOM pa3/IpaKeHUH.

B HOpManbHOM cepiie BO30YKACHUS U COKpalleHus pabouero Muo-
Kap/la BbI3bIBAIOTCSA NMOTEHIMAIAMHU JACHCTBUS, KOTOPbIE TPUXOIAT IO MPOBO-
JSIIEN CUCTEME cep/ilia OT BOJUTEINIEH pUTMA.

Amunuueckue xapouomuoyumsl PactoiIOKEHbI B y3/1aX U MydKax Mpo-
BoAALIEH cuctembl cepana. OHU CIOCOOHBI K CIIOHTAHHOMY BO30YKIIEHUIO.
B mepuoa auacTtoisibl cepalia B HUX BO3HUKAIOT BOJIHBI JEHOJSAPU3ALUU -
MeONleHHas Ouacmonudeckas 0enonapusayusi, KOTopas JIeKHUT B OCHOBE aB-
TOMAaTUH CEJIIA.

OnekTpoPU3HOIOTUYECKH TEUCMEKKEPHBIE KIIETKH XapaKTEepU3YIOTCS
HU3KUM NOTeHIaoM 1okos ( -50 - -60 MB ) U1 HU3KMM YPOBHEM KpUTHYE-
ckoit aenosisipuzanuu ( -40 -50 mMB ). B mokoe HartpueBas NpOBOJUMOCTD
MeMOpaHbl 00JIbIlle, Y4eM B CKEJIETHOM MBIIIIE U B TUIMTUYECKUX KapJAHUOMHO-
mutax ( Pya’ i P’ Por— 0,48 : 1: 0,02 ). VBenudeHHas HaTpueBas IPOBOJIM-
MOCTb MEMOpaHbI CIIOCOOCTBYET UX BBICOKOM BO30yauMocTH. B oTinuuue ot
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TUMUYECKUX KApJIMOMUOLIUTOB, aTUMMYECKUE CIIOCOOHBI K CaMOBO30YKIie-
HHUIO, B OCHOBE KOTOPOTO JISKHUT X CIIOCOOHOCTHh K MEJICHHON TNACTOIHYE-
ckoil aenossipu3anuu. [loTeHnnan AeHCTBUS aTUIMUYECKUX KapJUOMHUOIIUTOB
HaTpHil-KaabuueBod npupoasl. Ero ammuryaa cocrasisier 60-70 MmB.

Takum oOpa3om, B HacTosImIee BpeMsi OOIICTIPU3HAHHOW SIBJISICTCS
MUO2EHHAs Meopusl a8MoMamuu, COTJIaCHO KOTOPOU BO30YKJIEHUE U COKpa-
IIEHUE CeP/illa CBSA3aHO C BOBHUKHOBEHUEM MMOTEHIIMAIOB JACHCTBUS B aTUIIU-
YECKUX KapJMOMHUOIMTAX U UX PACTIPOCTPAHEHUH MO MPOBOSAIICH cUCTEME
Ha pabounii MUOKap/I.

ATUNHYECKHE KapAMOMUOIUTHI 00JIa/Ial0T pa3HOM CIOCOOHOCTHIO K
caMoBO30y>keHnI0. B mipenenax BoauTenel putMa cepaia ( Hanpumep B CU-
HATPUAJIBHOM Y3JI€ ) HaXOJSTCS KaK gedywjue nevicmexkepsl ( ONPEICISIIOT
4acTOTy BO30YXJACHUS cep/lia ), Tak U aamenmusie ( IpU pabOTAIOMINX Be-
OyIUX MEeUCMEKKepax BBIMOJHSIIOT MOJYUHEHHYIO (QyHKIUIO ). JlaTeHTHBIE
MeMCMEKKEPhl BKIIFOYAIOTCS B pabOTy P HapyIIeHUH QYHKIUI BETYIIUX.

Pa3Hasi cmocoOHOCTh aTUMUYECKUX KapJAHMOMHOIIMTOB K CIOHTaHHOMN
reHepalyy MOTEHIMAIOB JIEUCTBUS OTPa)KaeTcsl B pa3HOM CIOCOOHOCTU BO-
IuTeNed putMa cepjia K caMoBO30yxeHH0. Tak, 4yacToTa MOTEHI[MAJIOB
JNEUCTBUS, TEHEPUPYEMBIX CUHAMPUATbHBIM V310M, cocTaBisieT 60-80 B mu-
HyTY, ampuoseHmpuxynapruim - 40-60, BonokHamu nyuxa 'uca 30-40. Ilo-
ATOMY B HOpPMaJIbHO paboTaroiieM cepiie Bo30Yy>KIeHHE BOZHUKAET B CHHA-
TPUAIBHOM y37€ ( 9TOT y3€J HA3bIBAETCS HOPMAIBHO PACHOJOXKEHHBIM -
HOPMOTOMHBIM,  PUTM CEpJIla - CHHYCOBBIM) M HAaBSI3BIBACTCS IPYTUM
ydacTKaM MPOBOJIAIIEH CUCTEMBI, a TIPU ero 0J0Kaje MOXKET BO3HUKATh B aT-
PUOBEHTPHUKYJIIPHOM ( ATOT BOAMUTENb PUTMA, TaKXkKe Kak U mydek [uca,
Ha3bIBAIOT IT'€TEPOTOMHBIM ).

[IpoBenenre BO30YKIEHUS MO CEPAIY OCYIIECTBIISIETCSI C Pa3HOM CKO-
pocTbto. OT CHHATPUAIIBHOTO y3Jla K aTPUOBEHTPUKYJIIPHOMY BO30YKIEHUE
pacripocTpansiercs mo myukaMm baxmana, Benke06axa u Topenst co CKOpOCThIO
1 m/c, B aTpuOBEHTPUKYJISIPHOM Y3Jie oHa maaaet no 0,02-0,04 m/c ( arpuo-
BEHTPUKYJsIpHas 3ajepxkka ). [lo myuky ['mica Bo30ykaeHue pacnpocTpaHs-
eTCs CO CKOpOCThIO 4-2 M/c, u 1o BoJiokHaMm IlypkuHbe - okoisio 2 m/c (puc.
55).

Conpsidcenue 8030yacoeHUss U COKpaweruss 8 cepoye.

KitoueBbiM cOOBITHEM Haudajia COKPAIEHUS CIYKUT BXOJ KaJbIHS B
KJIETKY. Bxomsumuii kamblui yBEJIMYUBAECT MPOJOJDKUTEIBHOCTh OTEHIINA-
Ja JICHCTBUS M TIOTIOJHSET 3amachl BHYTPUKIETOYHOTO KajbIus. Takum 00-
pa3oM, MOTEHIMAN JEUCTBUS HE TOJBKO BBI3BIBAECT MPOLIECC COKpamieHus (
KaK B CKEJICTHOM MBIIIIIE), HO U BJIUSET HAa CUJTy COKpAILCHUS, MTOTIOTHSS 3a-
nacbl Kayiblus. Yem OoJibllie JIUTEIBHOCTh TMOTEHIMANIA JEUCTBUS, TEM
00JIbIlIC aMIUIUTY/Ia COKpPAILICHHUS.
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[enblii pspg perynsiTopoB JIESITEIBHOCTH CEPJLA OKA3BIBAET BIIMSTHUE
MOCPEJICTBOM U3MEHEHHS BXOAIIETO TOKA KAJIBIIUA.

HOXKH

Boaokua
MNypxuube

Puc. 55. Ilposooswasn cucmema cepoya

Dusuonocuyeckue c8oLUCmMea MUOKapod.
- BO30yIMMOCTb,
- COKpPaTUMOCTb,
- POBOJIUMOCTb.

QDusuonoeuyeckue 0CoOOeHHOCMU MUOKPAOd.

- OoJbIIIast TPOAOTKUTEILHOCTD MOTEHIIMAIA IEUCTBUS,
- NOTEHIHAN IEMCTBUSI HATPUIM-KAJIbLIUEBOM MPUPO/IBI,

- OoubIION Mepuo peppakTepHOCTH,

- MEHbIIIast BO30YIUMOCT®,

- MEHbIIIasi COKPATUMOCTb,

- MEHbIIIasi IPOBOJIUMOCTb,

- OOJIBITION JIATCHTHBINA ITEPHUOI,

- CITOCOOHOCTH K aBTOMaTHH.

B otmimume oT CKeleTHON MBIIIIBI, KapIMOMHUOIIUTHI CBSI3aHbl BCTa-
BOYHBIMHU JUCKaMU ( DJIEKTPUYECKUMH CHUHAIICAMH ), 00bEIUHSIONIMMHU UX B
(YyHKIIMOHATBHBIN CUHIUTUNA.  Bo30yXJaeHue, BO3HHUKAIOIIEE B OJHOM
y4acTKe cep/illa, pacIpoCTPaHsIETCsl Ha BCE OCTAJIbHBIC - CEP/LIC MOTINHACT-
cs npaBwity “Bce€ wnm HU4ero”.

129



14.2. I{ukn pabomul cepoua.

Cucmona npeocepouti. Inutca 0,1 c. JlaBnenue B npeacepausx yBe-
JUYUBACTCA 10 5-8 MM PT.CT. ATPHOBEHTPUKYJSIPHBIC KJIamaHbl OTKPBITHI,
MOJTYJTYHHBIE - 3aKPBITHL. B 3TOT mepuos B kemynodky nmocrymnaet 1/3 cucro-
JUYECKOTO 00beMa KpOBU. 3aTeM HACTYIIaeT MEPHOT JUACTOJIBI TIPEICepari (
0,7 ¢).

Cucmona scenyoouxos. Imutes 0,33 c.

Dasza nanpsncenus. (0,08 c).
Bce knmanansl 3akpbITHL. JlaBieHUE TOCTHTAeT
JIUACTOIMYECKOTO B a0PTE U JICTOYHOU apTepuHu.

®Dasza uzenanus (0,25 c.)
OTKpBIBAIOTCS MOTYTYHHBIE KIIAllaHBbl,
aATPUOBEHTPUKYJISIPHBIC 3aKPBITHI.
B ¢a3y usrnanus u3 xKemy109KkoB
BbIOpackiBaeTcs okiio 40-50% nponeHToB
OT 00111ero 00beMa KPOBH.

Jluacmona scenyoouros ( 0,47 ¢ ).

nepuod usomempudecxkozo pacciaoaenus (0,08 c).
Paccnabnenne kemy109K0B TPH 3aKPBITHIX KJIalmaHax.
JaBnenue camxaetcs 10 0 MM.pT.CT.

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

Gaza HanoaHeHus KHcery0ouKo8 npu cucmose npeocepoull
(0,1 ¢)- mocrymnaer 1/3 oO6bema KpoBH.

Cucmonuueckuii 06vem- 00beM KPOBU, KOTOPBIN BBIOpAChIBACT CEPAIIS
B aOpPTYy 3a OJHO COKpalleHHWE. 3aBUCUT OT CHJIbI COoKpaiieHui. CocTaBiser
65-70 M ipu yactoTe cokpaiienuii 70 B MUH.

MunympHhwiii 06vem - KOJTMIECTBO KPOBH, BEIOpACKIBAEMOE CEPAIIEM B
aopty 3a onHy MuHyTy. CoctaBiusier 4,5 - 6,0 7I/MUH TIpHU YacTOTE COKpallie-
Huit 70 B muH. [Ipu pusudeckoit Harpyske MoxkeT yBenuduuBaThes 10 25-30
7/ MUH, a yacToTa cokpaienuii 10 200 ynapoB B MUHYTY. 3aBUCUT OT CUCTO-
JUYECKOTO 00BbEMa M 4YacTOThl COKpalleHuil cepaua. Ero BenmmymHa MoxKeT
CYIIIECTBEHHO U3MEHSTHCS MIPU U3MEHEHUU 8€HO3H020 8038pama K CEpIly.

Cepoeunvblil unoexc - TPEACTABIACT COOOW OTHOIICHHE MHHYTHOTO
00beMa K TToBepxHOCTH Terma. Hopma - 2-4 11/ Mun' M.

bonee sddexTrBHO yBenmnueHWEe MHUHYTHOTO OOBEMa M CEPACUHOTO
WHJIEKCA 3a CUET CHJIbI COKpareHus cepana. [lpu agantanum K Gu3ndecKum
Harpy3kaM MpOUCXOAUT (yHKIHUOHAIbHAS TUnepTpodus cepiama (CUCTOIU-
Yyeckuit 00beM Bo3pacTaet), HaOIro1aeTcst OpaguKapaus CIOPTCMEHOB.

Paborta cepaima cuiIbHO 3aBUCUT OT €r0 KpoBOocHaOkeHus1. CepeuHbIit
KPOBOTOK HE CTAI[MOHAPHBIN, TPOUCXOIUT, TIPEHUMYIIIECTBEHHO, B THACTOITY.
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DHepreTuyeckre NOTpeOHOCTH cep/ilia 00eCeUnBalOTC adpoOHbIMU NpoYe-
camu paclleIuIeHus LesIoro psaaa cyocTparos. B otinume oT roioBHOro Mo3-
ra, KOTOpbId MOTPEOISET UCKIIOUUTEIBHO TIIIOKO3Y, cepale “BcesaHo”. Mc-
TOYHHKAMU 3HEPrUd MOTYT OBITh TJIFOKO3a, MOJIOYHAs KHCJIOTa, YKUPHbBIE
KHCJIOTBI.

['maBHast onacHOCTH AJisl pabOThI Ceplla COCTOUT B BOZMOKHOM Jie(hU-
LUTE KUCIOPOJA - SUNOKCUU U aHOKcuu. B yCIOBUSIX aHOKCHU HPOUCXOMAST

CICOYOIHNC ITPOICCChI:

14.3. Pexenayuasa cepoua
Perynsauusi cepaua npeamnoiaraeT 4eTkoe B3aMMOOTHOIIEHUE €ro OT-
JIEJIOB, TOHKOE MPUCIIOCOOJIEHNE K 3ampocaM CUCTEMBbI KpOBOOOpaIeHUsT U
opraHu3Ma B 1eJoM. [Ipu 3TOM MEeXaHU3MBI €ro PEryJsiiud OTHOCUTEIHHO
aBTOHOMHBI, oOecrieunBasi pabOTy cepjilla Kak Hacoca B CaMbIX CIIOKHBIX
ycnoBusx (puc.56). Tak, npu Harpy3ske MOK yBenuuuBaercs ¢ 4-6 1/MuH 10

25-30 1/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

Cepaue npucnocadimBaeTcs K KojaeOaHUsIM BEHO3HOTO BO3BpaTa M CH-
CTEMHOT'0 COCYJUCTOr0 COMpOTUBIICHUS ( naBieHue B aopte ). Ilpu stom
oOecreunBaeTcsi BRIOPAChIBAHUE 0OUHAKOB020 KOJMYECTBA KPOBU JIEBBHIM U
MpaBbIM >KETyJI0OYKaMu cepjna. Eciu BEIOPOC KPOBH TMPaBBIM KETYI0YKOM
Oynet Gosbiie 1eBoro Ha 2%, TO B TCUEHHUE HECKOJIbKUX MUHYT Pa3BUBAETCS
OTEK JICTKHX.
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Takum 00pa3oM, MEXaHHM3MBbI PETYJSILHH JIEATEIBHOCTH CEplla pemaroT 3
OCHOBHBIX 33Ja4H:
1. CornacoBaHHOU paOOThI pa3HbIX OTAEIOB CEp/IIa.
2. CootBeTcTBHE PabOTHI cepilla BEHO3HOMY BO3BpaTy U JIaBICHHUIO B
aopre.
3. Ioanepxanusi ONTUMAIBHOTO ISl COCTOSIHUSI OpraHu3Ma apTepHalib-

HOTO JIaBJICHHUSI.

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

- MEXaHU3MbI CaMOPETYJISIIUY, BKIIIOYAIOIINE B ¢e0s1 MUOTEHHYIO CaMO-
PEryJsIUI0 U UHTPaKapAuaibHbIe peIIEKCHI,

- AKCTPAKaApAUAIbHYIO PETYISALNI0, BKIIOYAIONIYI0 SKCTpaKapIualbHbIC
COOCTBEHHBIE U CONPSKEHHBIE PE(IIEKChl, a TaKXKe SHIOKPUHHYIO PEryiis-
LHUIO.

1. Camopecynayus cepoua.

SBisieTcss OCHOBOM PETYJIIALIMU AEATEIRHOCTH cepala. BHyTpukieTou-
HbIE MEXaHU3MbI CAMOPETYJISIIIUU 00ECIIEUNBAIOT PETYIISLUI0 CHHTE3a COKpa-
TUTEIBHBIX OEJIKOB, MUTOXOHJIPUI U MacChl MUOKap/a.

Muoeennvie mexanuzmbl CaMOPETYIIALIMK CEpALla 00ECIEUnBAOT COOT-
BETCTBHE CEPJIEYHOT0 BHIOPOCAa BEHO3HOMY BO3BpPATY U €r0 MOCTOSHCTBO MPHU
W3MEHEHUH JaBJICHUS B a0pT€. BBIIEISAIOT MEXaHU3MBI 2emepomempuiecKou
U 20MeoMempU4ecKoU Camopeyiayuu.

I'emepomempuueckasn camopezynayus. Hazpana tak moTtomy, 4To pa-
0oTa cepaua U3MEHSAETCs MPHU JEUCTBUM BHEIIHUX (PAKTOPOB, U3MEHSIOLINX
JUIMHY cepliedHOM MbIbl. OOecrneuynBaeT COOTBETCTBUE CEPACYHOrO BbI-
Opoca BeHO3HOMY BO3BpaTy. JlokazaHa ®dpaHKOM Ha cCepAarne JSATYIIKH H
CrapavHroM Ha CepJIeYHO-JIETOYHOM Mpenapare cepiaua codaku. B koneu-
HOM utore Obu1 chopmynupoBaH 3akoH dpanka-Crapnunra - cuna coxpauje-
HUs cepoya 8 CUCMOJY NPONOPYUOHATbHA €20 HANOJIHEHUI0 8 OUACMOTY, UIU
CUNa COKpaweHusl 80J10KOH MUOKAPOA A8N1emcst (hyHKyuelti om ux KOHeuHOo-
OUACMONUYECKOU ONIUHbI.

MexaHu3M reTepoMeTpUYECcKOl CaMOpEryJisilud COCTOUT B TOM, YTO
MIPU PACTSIKEHUH MBIl YBETUYUBAETCS KOJTUYECTBO CBOOOAHBIX AKTUBHBIX
LEHTPOB aKTHUHA M YJIY4YLIAIOTCSA YCJIOBHS 3JIEKTPOMEXAHUYECKOTO COIPSIKE-
HUSL.

I'omeomempuuecxasn camopezynayus. IIpu 3ToM BUIE CaMOPETyYIISILUU
WU3MEHEHUSI CHJIbI COKpAIECHMs CepAlla HE CBSI3aHbl C U3MEHEHHEM JJIMHBI
cepaeyHoi MbIIpl. ObecrneuynBaeT MOCTOSTHCTBO CEPACYHOr0 BhIOpOCca Mpu
VM3MEHEHUU JABJICHUS B a0pTE. DKCIEPUMEHTAIBHOE MTOBBIIICHUE TABICHUS B
aopTe MPUBOAMT K YBEJIMUYECHUIO CHIIBI COKpalienus cepaua ( apdext Aupena
). YMeHbIIIeHHE JaBJICHUS IPUBOIUT K 00paTHOMY 3ddekTy. [Tonmarator, 4to
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YBEJIMYECHHUE JABJICHUS B COCYJax CepAlla CHOCOOCTBYET YJIYYIICHHIO METa-
0oa1M3Ma MHOKapa U, Kak CIeJACTBUE, YBEITUUYCHUIO CUIIbI COKPAILICHUH.

[Ipumepom 3TOTO BUAA CAMOPETYJIISIIUU SBISIETCS (PEHOMEH, OTKPBITHIN
boynuuem - nectHnna boyauya. [lpm puTMHUYECKOW CTUMYJISILIMM OCTaHO-
BHBILIETOCS CEPJILIa CUJla COKPALLEHUH B ONIPEIEIEHHBIX MTPeIesiax HapacTaer.
B ocHOBe MexaHu3Ma JIeCTHHLBI boynnya JeXUT yBeInYeHUEe KOHIEHTPauu
BHYTPUKJIETOYHOTO KaJbIUsl, U, COOTBETCTBEHHO, YIyUIIEHUE AIIEKTpOMEXa-
HUYECKOTO COMPSIKEHMUS.

Hnmpaxapouanvrwle peghnexcoi.

XapakTUpPU3YIOTCSI TEM, YTO PELENTOpPbl U IEHTpalibHAs 4YacTb pe-
(GIEKTOPHON yTU PaCIONOKEHBI B CEPIE - B MHTPAMYPAIbHBIX TaHTIIUAX.
PactsbkeHne npaBoro npeacepans NpUBOIUT K YBEJIIMYEHUIO CHIIBI COKpAILe-
HUM MPABOTO M JIEBOTO KEITYJOUKOB. AHAIOTMYHAs peIEKTOpHAST peaKus
BO3HMKAET NPHU PACTSIKEHUU JIEBOTO IpeacepAus. YBEIUUYEHUE CONPOTUBIIE-
HUSI BBIOPOCY M3 JIEBOTO KEJyA0UKa MPUBOJUT K PEPICKTOPHOMY YCUIICHUIO
COKpallleHHi MpaBoro. Ity pediaekcbl 00ecreunBalOT HE TOJBKO YBeJIUYe-
HUE CHJIbI COKPAIICHHI, HO U3MEHSIOT U BO30YJIMMOCTh U MPOBOJAUMOCTD CO-
OTBETCTBYIOIIUX OTIENOB cepaua. PeduekTopHbIi xapakTep peakuui JoKa-
3bIBAETCS ycTpaHeHUeM 3 ekTa npu 00paboTKe HOBOKAMHOM M aHOKCHH.

CaMoperyinsaTopHble MHOT€HHBIE MEXaHU3Mbl W HHTpPaKapIUajbHbIC
pediekcsl o0ecneunBaroT 3PPEKTUBHYIO PEryJsiuio opraHa. bnarogaps ux
CYILLIECTBOBAHUIO CTAHOBUTCSI BO3MOXHOM Iepecaka cepua, Tak KaK TpaHC-
TUTAHTAHT MOXET 3G(HEKTUBHO (HYHKIIMOHUPOBATH, MPUCIIOCAOIUBASICH K U3-
MEHEHHSIM BEHO3HOI'0 BO3BpaTa U COMPOTUBIICHUIO CEPJIEYHOIO BbIOpOCa.

2. Uunepsayus cepoya.

ObecneunBaeTcsi CUMMATHUYECKUMU W MapacUMIATHYECKUMHU BOJIOK-
Hamu (puc. 57). Sapa Baryca 3aj0o’KeHbl B MPpoAoJroBaroM Mosre. [Iperanr-
JMOHAPHBIE BOJIOKHA IMPEPBIBAIOTCA B MHTPAMYPAJIBHBIX TaHIJIUSAX CEpAlA.
NHHepBUPYIOT NPEMMYLIECTBEHHO BOAMTENM pUTMa M mnpeacepausd. [lpu
CJIa00OM pa3IpKCHUH TPOSBISIFOTCS ompuyamenvhvle uHompontii ( CHH-
’KaeTcsl CWJIa COKpAIICHUH ) u xpornomponHuiil ( CHIKAETCS 4acTOTa COKpa-
unieHuit ) s dextel. CunpHOE pa3apakeHHe Baryca MOXKET MPUBECTH K Bpe-
MEHHOW OCTaHOBKE CEpIIa.

Snpa cuMIIaTUYECKUX HEPBOB CEpALA 3aJ0KEHBI B 5 BEPXHHUX IpyA-
HBIX CErMEHTaxX CIMHHOTO Mo3ra. IIperanrnnoHapHble BOJIOKHA MPEPBIBAKOT-
Ci B IIEMHOM M BEPXHEM TPYAHBIX CHMIIATHYECKHUX Y3Jax. VIHHEpBUPYIOT
MIPEUMYILECTBEHHO MUOKApP/ KeNy104KoB. CUMIaTHuecKas CUCTEMA BIUSET
Ha paboTy cep/ia U TyMOpaJIbHO MOCPEACTBOM BhIOpOCa aapeHaanHa U HO-
panpeHanuHa. D(OQPEKThl CUMIIATHYECKON CTUMYISIIIUU HOJIOHCUMENbHBLE.
XPOHOTPOIHBIN, UHOTPOITHBIN.
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VY uenoBeka W OOJBIIMHCTBA MIICKOMUTAIOUIUX B COCTOSHUH IOKOS
npeo0iafaeT TOHyC sjep Baryca. JleHepBauus cepiua y *KHUBOTHBIX MPUBO-
JUT K YBEJIMYECHHIO 4aCTOTHI COKpameHui. [lapacummnarnueckas peryiusanus
SABJISIETCA OCHOBOM PETYJSALUM CEPALA B COCTOSIHUU MOKOSI, CUMITIaTUYECKas —
IIpU Harpy3Kax.

A -

Cm(Th)
nn.sympathici %
Puc. 57. Unnepsayus cepoya
3. DKempaxkapoOuaibHas pediekmopHas pe2yisuus cepoud.

DKcTpakapIualibHble pedIIeKCh SIBISIOTCS BCIIOMOTaTEIbHBIMUA B pe-
ryjsanuu cepamna. OHu 00eceunBarOT PEryIsaIUI0 CEplla B COOTBETCTBUM C
3ampocaMu CEPACUYHO-COCYAUCTON CUCTEMBbI U OpraHu3Ma B 1esioM. [lensites
Ha cOOCmBeHHble U CONPIICEHHbIE.

— Pedunexchl mpu pa3zapakeHUr OTACIOB Ceplia.
— PeduexropHble peaknuu TpH pa3apakeHUH O0apoperenTopoB AYrd

AOpPThI M KAPOTUIHOTO CUHYCA.

— PeduexropHbie peakuuy TpU pa3IpakK€HUU XEMOPELEHTOPOB aop-

TAJIbHOM Y KapOTUIHOM 30H.

MpieyHasi paboTa MPUBOJIUT K YBEIWYEHUIO YaCTOThI COKpaIleHUM
cepana. B aTux peakuusx y4acTBYIOT MPOMPEOPEIEHITOPHI, XEMOPEILEITOPHI.
BaxxapiM ¢dakTopom yBenmueHus paboThl Cep/ra sSBIIETCS UPpaaUaIvs BO3-
Oy>XJeHUSI OT MOTOPHBIX 30H KOPHI TOJIOBHOTO MO3Ta Ha BBICIIIAE BEreTaTHB-
HbI€ IICHTPHI.

4. T'ymopanvras pecynsyus pabomui cepoya.

I'ymopanbhast perymsius nomnoyHser peduiekropuyo. OHa sSBisIeTCS
MEHEE3HAYNMOW, YeM MHOTEHHAs CaMOperyJsius U pediIeKTopHbIe MeXa-
HU3MEL
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['unokceMusi, THIEPKATHUS U allUA03 YTHETAIOT paboTy cepAua ( moj-
pazyMeBaeTcsl HEMOCPEACTBEHHAsI PeaKUysl KapIMOMUOLIMTOB, MTPOTEKAOIIAs
HE3aBHCUMO OT PEeQIIEKTOPHBIX MeXaHU3MOB ). Hebombiioe yBenuueHue
KOHIIEHTPAIIMU KaJus BBI3BIBACT JCTOSPU3AIIMIO U YBEIUYECHUE BO30YIUMO-
CTH. 3HAYUTEIHHBIA U30BITOK KATHOHOB KaHs ( MOXKET MOCTyHaTh B KPOBE-
HOCHOE PYCJIO MPU MACCUBHOM pa3pylICHUM TKAHEW ) BBI3BIBAET CTOMKYIO
JEMOSAPU3ALNI0 KapIHOMHOLIMUTOB, MOCIEAYIONIEEe YBEIWYEHUE MPOHUIIAE-
MOCTH KJIETOUHOM MEeMOpaHbI JUIsl KaJIigd U YCUICHHUE €r0 PEroISpU3YIOIIEro
ToKa. B pe3ynbrare Bo30yIUMMOCTh U MIPOBOJUMOCTD MajatoT. Cepiie MOKeT
OCTaHOBUTHCS B (haze AuacToibl. JleduuT Kanus BO BHEKJIETOUYHOMN KUIKO-
CTU NPHUBOJUT K BBIMBIBAHUIO €r0 U3 BHYTPUKIIETOUYHON CpEIbl, CHUKEHUIO
CHUJIbI M YaCTOTHI COKpPAIIEHU CEp/Ila, BIUIOTh IO €0 OCTAaHOBKH.

N30BITOK KaNblMs BO BHEKJIETOYHOM JKUIKOCTH BBI3BIBACT YBEIUUCHUE
cuibl coKpaileHusd. llepeno3upoBka TpUBOAUT K OCTaHOBKE cepAla B (ase
CHUCTOJIBI.

T'opmonwi. I3MeHsI0T paboTy cepana NoCpeACTBOM U3MEHEHUS TpaHC-
MopTa MOHOB ( aJApEHANWH, HOPAJAPEHAIUH ) WIM U3MEHEHUs MeTaboin3Ma
MUOKapAa.

KarexonamuHbl yBEIMYMBAIOT CUJy U YacTOTY COKpAIICHHWH cepaua.
JIist agpeHanvHa TUIMMWYEH W UEHTPaIbHBIA d(PQEeKT - yBelIMYeHHE TOHYycCa
SJIep Baryca ¢ MOCJHEAYIOIINM CHUKEHUEM YaCTOThI COKPAILIEHHI ceplLia.

[ TIOKOKOPTUKOUIBI - YCHJIMBAIOT pabOTy Cepjilla 32 CUET aKTUBAIIUU
(bepMEHTHBIX CUCTEM KapAHMOMHOIIMTOB U ycuieHus ¢ dexra aapeHaanHa u
HOpAJIpEHAJIMHA.

TUPOKCHH - YBEJIMYMBAET YyBCTBUTEIBLHOCTD aJIPEHOPELENTOPOB U Ya-
CTOTY COKpAILICHUH Cceplia.

['roKaroH, aHrMOTEH3MH U CEPOTOHHH - YBEJIMUMBAIOT CUITy COKpallie-
HUI.

14.4. dnexmpoxpaouozpaghus

Onexrpokapauorpadus (IKI') sBisieTcss OAHUM U3 BEAYIIUX METOI0B
MHCTPYMEHTAJIBHOTO MCCIIEJOBAHUSI CEPAEHYHO-COCYJIUCTON CUCTEMBI, KOTO-
pBIii ocTaeTcss Hanbosee pacHpOCTPAHEHHBIM M JOCTYIHBIM JJisi IMIMPOKOTO
Kpyra jrojieii. B ocHOBe 3TOM METOJMKH JISKUT PETUCTpaIusi OMOMOTEHIA-
JIOB BO3HUKAIOLIUX B CEPALE.

[Tpu peructpanuu IKI' 00bIHO MCTIONB3YIOT 12 OOMIEPUHATHIX OT-
BeJIeHU 6 0T KoHeuHOCTEN U 6 rpynHbIX. CTaHJapPTHBIE IBYXITOIIOCHBIE OT-
BeJIeHUs, TIpeayiokeHHbIe B 1913 r. DiiHTX0BEHOM, GUKCUPYIOT Pa3HOCTh MO-
TEHIIMAJIOB MEXK]y JIBYMSI TOYKAMHU JJIEKTPUUYECKOrO MOJS, YAAJECHHBIMUA OT
Ceplilla U PaACIOJIOKEHHBIMH BO (PPOHTAIBHOM MIIOCKOCTH — Ha KOHEYHO-
cTsax. JlIs 3amucu 3TUX OTBEINEHUM JIEKTPObl HAKIIAABIBAIOT HA MIPABOM pPY-
ke (KpacHasi MapKUpPOBKa), JIEBOM pyke (>KenTas MapKUpOBKa) U Ha JIEBOU HO-
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re (3e1eHas MapKUPOBKa). ITU ANEKTPOAbl TOMAPHO MOJKIIOYAIOTCS K AJIEK-
Tpokapauorpady A perucTpanuu KaxJaoro U3 TpeX CTaHIapTHBIX OTBEZe-
HUAW. YeTBEepThIN NIEKTPOJ YCTAaHABIMBAETCS HA NPABYIO HOTY JUISA ITOJKIIIO-
YEeHUS 3a3€MJISIIOLLETO TPOBOJIA (UepHAsi MAPKUPOBKA).

Tpu cranmapTHBIX OTBeIEHUS 00pa3ylOT PAaBHOCTOPOHHHMM TPEYTOJib-
HUK (TpEyroJbHUK OWHTXOBEHA), BEPIIMHAMH KOTOPOIO SIBISIOTCA IpaBas
pyKa, JieBas pyKa M JieBas HOra C YCTaHOBJIEHHbIMU TaM 3JIeKTpoaamu. B
LIEHTPE PaBHOCTOPOHHETO TPEYroJbHUKAa DWHTIOBEHA PACIIOJIOKEH JJIEKTPH-
YeCKUI LEHTP cepAlla, WM TOYEUHBIM €lIMHBIN CepAeUHbIi AUIONb, OAUHA-
KOBO YAAJIEHHBIA OT BCEX TPEX CTAHJAPTHBIX OTBEICHUM.
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Puc.58. Dnexmpokapouocpama uenosexa 60 6mopom cmanoapmHom 0meeoeHuu.

KommionenTsl OKI' 1 uX HOpMaJIbHbIE BEIMYHUHBI PUBEJCHBI HA PUCYHKE
58.

3ybey P oTpaxkaeT MpoIecC JENOsSpU3aliu MpaBoro U JIEBOro Mpei-
cepauii. Y 310poBOro uesoBeka 3yoell P monoKuTenbHbId, aMITUTyAa 3y0-
uoB P He npeseimaer 1,5 — 2,5 MM, a npopomxutensHocTh — 0, 1c.

Humepesan P -Q(R) usmepsieTcs ot Havana 3yOma P 10 Haganma xeny-
noukoBoro komiuiekca QRS (3y6ma Q wim R). OH oTpakaeT mpo1oKUTEb-
HOCTb aTPUOBEHTPUKYJISIPHOTO MPOBEACHUS, T.€. BPEMSI pPaCIpOCTPAHECHUS
BO30Yy>KIeHHs 1o npeacepausiM, AB-y3ny, nyuky I'uca u ero Bersm. Jlinu-
TenpbHOCTh nHTEepBana P-Q(R) konebnercs ot 0,12 no 0,20 c¢. u y 310poBOTO
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YeJoBeKa 3aBUCUT B OCHOBHOM OT YacTOThI CEPJICYHBIX COKpAIICHUN: YyeM
OHa BBIIIE, TEM Kopode uHTepBai P-Q.

Kenyoouroswiii komnniexc QRST oTpaxaeT CIOXKHBIN MPOIECC paclpo-
ctpanenus (komruiekc QRS) u yracanust (cermeHT RS - T u 3y0en T) BO3-
OyXIEHUS TT0 MHOKapAy KEITYJ0YKOB. MakcuMaibHas MPOIOJDKATEIIEHOCTh
XKeTynoukoBoro komiuiekca He npesbimaer 0,10 c. (wame 0,07-0,09 c¢). Am-
IUTUTYJ]a U COOTHOIIIEHHUE MOJIOKUTENbHBIX (R) 1 oTpunarensupix 3yomos (Q
U S) B pa3IMUHbIX OTBEJCHUAX BO MHOTOM 3aBHUCST OT TOBOPOTOB OCH CepAlla
BOKPYT TPEX €ro OCEH: MepeaHe3aaHEN, TPOJOILHON U CATUTTAIIBHOM.

3ybey T oTpaxkaet mpoiiecc ObICTPONH KOHEYHOU pernossipu3aiuu MUO-
Kapja *eayJoukoB. AMIUTUTYAa 3yorna T B OTBEIEHUSX OT KOHEYHOCTEH y
3JI0pOBOI0 4esoBeKa He mpeBbimaeT 5—6 mMm. [IpogomkurensHOCTh 3yOnia T
koJiebmercs ot 0,16 10 0,24 ¢. B HopMme 3y0enr T Bcernia mosioxKuTeIbHBIN.

Putm cumTaeTcs peryispHbIM WU MPaBUWIBHBIM B TOM Clly4ae, €CIIu
pa30poc BeJMYMH U3MEpPEHHBbIX MHTepBajoB R-R He mpesbimaer +10%, ot
CpeaHel MPOAOIKUTEILHOCTH UHTEpBaIoB R-R. B mpotuBHOM cnydae cum-
TaeTCsl, UYTO PUTM HAPYILICH, UHBIMU CJIOBaMHU HAOJI01A€TCSl apUTMHUSI.

[Tpu npasunbHOM put™Me UCC onpenenstot o ¢popmyne: HCC = 60/R-
R, rne 60 — uncio cexkyna B munyte, R-R-mmurensHOCT MHTEpBaNa, BbIpa-
JKCHHas B CeKyHAax. ¥Y 3/10poBoro yesnoBeka B mokoe YCC cocrapiser ot 60
10 90 cokpamenuit B Munyty. IloBeimenue YCC (6onee 90 cokparieHuii B
MUHYTY) Ha3bIBAlOT TaxWKapaueu, a ypexenue (mMenee 60 cokpaiieHuil B
MUHYTY) — Opaaukapven.

I'masa 15. ®U3N0JIOTI'UA COCYAOB

1. @yuxyuonanvuas knaccuguxayus omoenos cocyoucmozo pycia.

2. OcHo8bl 2emMoOOUHAMUKU; (PAKMOpbl, 00ycrasnusarowue 08ulceHue Kpoeu no cocy-
oam.

3. Jlumgpomox.

1. Pecynayus kpogomoxa.

15.1. @yukyuonanvnaa Knaccugpukayus omoenos cocyoucmozo pycia

Cy1miecTByeT HECKOJIBKO KJIACCH(UKAIMA KPOBEHOCHBIX COCYJIOB TIO
MOP(OTOTUYECKUM U (PYHKITMOHAIBHBIM TIPU3HAKAM.

TpaauimoHHO pa3fefeHue Ha O0abWOU U MAbIL Kpyeu KpOBOOOpallie-
HUS C pazjaesieHrneM GYHKIUN 11 KaKI0TO U3 HUX.

EcTecTBEHHO BBIICNIEHUE BEHO3HO20, APMEPUATbHO20 U KANULISAPHO2O0
pycaa, BelIeTIeHUe 30H Makpoyupkyaayuu ( cepile, KpynHble U MEJKue ap-
TEepPUU, KPYITHBIC U MEJIKUE BEHBI ) U Muxpoyupxyrayuu ( apTepuoibl, mpeKa-
NUWUISIPHBIE apTEPUOIIbl, KANWJUISPhI, MOCTKAMUJUISIPHBIC BEHYJIBI, BEHYJIBI,
apTEpUOJIO-BEHYJISIPHBIE aHACTAMO3BI).

137



PacnpoctpaneHo neneHre Ha 00JacTH BBICOKOTO JaBiieHHs ( JIEBBIN
KEJTYJI0UYEK - apTEPUOJIbl) U HUZKOTO ( KAIWJLUIAPHI - MOJIbIE BEHBI ).

B Hacrosimee Bpemsi NpUHATA @DYHKYUOHATbHO-MOPGhOI0UYecKas
Kaaccuguxayus cepoeuHo-cocyoucmoti cucmemsl (puc. 59).

1. ['enepaTtop gaBieHus M pacxona - Cepiile, Mojaroliee KpoBb B
aopTy u JerouHoit ctBoi. Coaepkut 7% ot 001Iero oobemMa KpOoBH.
2. Cocyapl BBICOKOTO JABJICHHUS - a0pTa U KPYITHBIC apTepuu- 00-

Pa3yIOT KOMHpecCUOHHYIO Kamepy, PYHKIUS KOTOPO COCTOUT B obecreue-
HUU HETIPEPBHIBHOIO TOKA KpOBU B (pa3y AuacToiibl. B 3THX cocymax BbIpaxke-
HBI AJIACTMUYECKHE DBJIEMEHThl. B CHCTONYy OHM pacTATHBAIOTCA, NETIOHUPYS
HEKOTOpbI 00beM KpoBU. B nuacrony oHu, Onarojapsi 371acTHYHOCTH,
YMEHBIIAIOTCSA B 00BbEME U BbIOPAChIBAIOT JEMOHUPOBAHHBIN 00bEM KPOBH B
aptepuanbHoe pycio. Coaepxkar 15% ot oOiiero oobeMa KpoBH.

3. Cocynbl cTabuIM3aToOphl JaBICHUS - MEJIKHE apTepuu U apTepu-
oJibl. J{J1s1 3TUX COCYZOB BapaxeHa pesucmuenas ¢ynkyus. B cTeHke BbIpa-
KEH TJIAJKOMBIIIECYHbIM cioi. OHM CO3HAl0T CONPOTHUBIEHUE KPOBOTOKY,
MOJ/JIEPKUBasi BBICOKHI YPOBEHb apTEPHAIBHOIO JaBiieHUs. TOHYC COCyll0B
MMEET MHOTCHHYIO IPUPOAY U PEryIupyeTcs pedIeKTOPHBIM U TOPMOHATb-
HBIM 3BeHbsIMU peryisanun. Conepxat 3% ot o0uiero o0beMa KpoBHU.

4. Pacnipenenurenu KanuusIpHOTO KPOBOTOKA - MPEKANUIUIIPHBIE
apTepHOJIbl U MpeKanuUIsIpHble CHOUHKTEPHL. JlJI1 HUX BBIpa)KE€HA pe3ucmus-
Hasa ¢yukyus. Ilpyu yBeIMUYEeHUU TOHYCa 3TUX COCYIOB KpPOBOTOK YMEHbIIa-
€TCsl, BIUIOTh /10 MOJIHOTO MpeKpalieHus ( B COCTOSIHUM MOKOS (yHKLIHOHU-
pytoT stk 30% xanuuisipoB ). OCHOBHAsE (PYHKIUSI COCTOUT B PETYISALIUN
PEGUOHAPHO20 KPOBOMOKA U NepepacnpeoeneHul Kpogu B COCYIUCTOM pycCIIe.

S. OOMeHHbBIE COCYABl - KamWUISPbI, TOCTKAMWUTSIPHBIE BEHYJIBI.
Cocynucrasi CTEHKa XOpOUIO MPOHHUIIaeMa JiJisi BOJIOPACTBOPUMBIX BEIIECTB.
Nx QyHKIUs cocTOUT B obecneyenuu oomena ¢ mxanamu. Conepxar 7% ot
oO1ero oo0bemMa KpoBH.

6. AKKyMyJIHpYIOIIHE COCYABl - BEHYJIBl M MeNKHe BeHbI. [ nagko-
MBIIIEYHAsd CTEHKa BbIpakeHa Xyxe. O0sanaroT OOJBIION 3J1aCTUYHOCTHIO.
[To OTHOIIEHHIO K COMPOTUBIECHUIO KPOBOTOKY OHH BBITIOJIHAIOT EMKOCHIHYIO
@yuxyuro. HeGonpIoe MOBBIIEHUE IaBJICHUS! BBI3bIBAET CYLIECTBEHHOE U3-
MeHeHHe ux oObema. Ilpu 3TOM OHM JEMOHUPYIOT 3HAYUTENBHBIM 00bEM
KpoBHU. VX cyxeHHe BBI3bIBAE€T BO3BpAIllCHWE 3HAYUTEIHLHOTO KOJUYECTBA
KpoBu B nupkyssiuio. Coaepxar 12% ot o61miero oobema KpoBH.

1. Cocyowbl 6o36pama — BEHbI, KPYIIHbIE BEHBI U MOJible BeHbl. Co-
nepxxat 63% ot 00111er0 00heMa KPOBH.
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Puc. 59. Iloxazamenu eeMOOUHAMUKU 8 PAZIUUHBIX OMOENAX COCYOUCTO20 PYCId

8. Llynmupytowue cocyowl - pa3TUYHOTO TUIIA aHACTaAMO3bI (apTe-
pHO-BEHO3HBIEC, APTEPUOJIO-BEHYJSIPHBIE). DTO COCYAbl MBIIIEYHOTO THIIA.
PerynupyroT peruoHapHbiii KPOBOTOK.

Q. Pezopomuenvie cocyovr - numdarnueckue cocyabl. OCHOBHas
(GYHKIIUS COCTOMT B Pe30pOIMH M3 TKaHEH Oelika M KUAKOCTH, 0OpaTHOM
TPaHCTIOPTE B KPOBb.

B cepaue naxoautcs okono 7% KpOBH, COCYAbl BBICOKOTO JaBJICHUS
coaepxat okoJio 15% kpoBu, aprepuodiel - 3%, Kanmuiapsl - 7%, BEHYJIbI -
12%, cocyabl 60Jb110T0 00beMa ( BEHBI, MOJIbIE BEHBI ) - 63% KpOBH.

Bonbiiolt kpyr kpoBooOpaiieHus: coiaepkuT 84% KpoBH, Majblil -
16%.

15.2. OcHosvl cemoounamuxu; hakmopel, odycrasiusarouiue 08uUIceHue
Kpoeu no cocyoam.

Cucrema KpoBOOOpAIICHHSI C TOYKUA 3PEHUS MEXAaHUKHU TPEACTABISIET
TUAPOBINYECKYIO CeTh. B Helt comepkaTcsi KaMepHbBIE HAaCOCHI C KanaHaMu (
MPaBOE U JICBOE CEPJIIC ) U PACTSHKUMbBIC TPYOKH, MO KOTOPHIM TE€UET BSI3Kas
KUIKOCTh - KpoBb. U cepjiie, U coCyibl CIIOCOOHBI MEHATHh CBOU T€OMETPH-
YECKUE M MEXaHUYECKUE XapPaKTEPUCTHKHU TOJ] BIUSHUEM (HU3UYECKUX, PH-
3MOJIOTHYCCKUX U OMOXMMHUYECKUX (PaKTOPOB.
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OpnuH U3 OCHOBHBIX MOKA3aTEeNeH ABUKEHUS KPOBH IO COCYIaM - 00b-
E€MHYIO0 CKOPOCTh KPOBOTOKA - Q MOXHO paccyuTaTh o hopmyre:
Q=P -Py ; rme
R
Q - obbeMHast CKOpOCTh KPOBOTOKA ( MiI/ MUH, J/MUH ), R - nmepudepuue-
CKOE CONPOTHBIICHUE KPOBOTOKY, P . maBieHue B Hayane cocyaa, P,- maB-
JICHUE B KOHIIE COCY/a.

B cBoro odepenn, nepudepuueckoe CONpPOTUBIICHHE KPOBOTOKY MOKHO

paccuutath o popmysie Iyazeitns:

R= 8nL/nr4; rae
rae -; rae 1 ( Hio ) - BA3KOCTh XUJIKOCTH, T - (00 ) 3, 14, r - paguyc cocy-
na, L- anmuHa cocyna.

Hcxons m3 o0BEMHON CKOPOCTH KPOBOTOKA MOYKHO PacCUUTATh JIH-
HENHYIO:

V=0Q/ nr*;rue
7 1’ - [UIOLIA/b TTONEPETHOT0 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/ceK.

Oty GopMyIbl B3ATH U3 THAPOAMHAMUKHA, OHU HE YUUTHIBAIOT HEPAB-
HOMEPHOCTH TOKAa KPOBU BHYTPH COCYJa, HAIMYUS BUXPEBBIX TOKOB, HEO/I-
HOPOJHOCTU KPOBH U T.A. TeM He MEHee OHU MPUMEHUMBI ISl YIPOILIEHHOMN
OIICHKM KpOBOTOKa. B HHMX (opMann3oBaHbl OCHOBHBIC @u3uon0cUYECKUEe
g axkmopwl, onpedensrowue 08UMICEHUE KPOSU NO COCYOAM.

1. Pasznocmv oasnenuti  (ocHOBHOUM (hakTOp, 0€3 KOTOPOTO IBUKECHHE
KPOBU HEBO3MOKHO ).
2. Ilepugepuuecrkoe conpomusnenue. CKIaapBacTCs U3 CIEAYIOUUX CO-

CTaBJISIOIIMX: TOHYC PE3UCTUBHBIX COCY/IOB, BI3KOCTh KPOBH, THAPOCTATHYE-
CKOE€ JIaBJICHHE.

CymectByer TepMHH 3(Q()EKTUBHAS BA3KOCTh KPOBHU, WM BS3KOCTh
INBIKYyLIEHCS KPpOBU B cocyae. OHa onpenensaeTcss CUJION TPEHUsT KPOBH O
CTEHKH COCYJ1a U €€ CIIOEB OTHOCHUTEINIBHO APYT Apyra.

Hanpsscenue coeuea - cuna B3aUMOJCHCTBUSL JIBUKYIIUXCS CJIOEB
AKUIAKOCTH, KOTOpasi yMEHbBIIAETCS MPU HAPACTAHUU JTMHEHHON CKOPOCTH TO-
Ka KpoBu (puc. 60).

[Ipu HU3KOW CKOPOCTH KPOBOTOKA 3(PPeKTHBHAS BI3KOCTHPACTET 3a
CYET YMEHBIIICHUS TPaJAUEHTa M MOXET yBeIM4YUThCA B 8-10 pa3 B MeJIKux
cocyliax ¢ HU3KOM CKOpOCThIO KpoBoTOKa. [locieanee He pacnpocTpaHseTcs
Ha KanuJUIApbl, B KOTOPbIX 3(h(PEeKTUBHAS BSI3KOCTh CHUKAETCS B CBSI3U C U3-
MEHEHUEM arperanuu 3puTpoluToB. [Ipum BBICOKOW CKOPOCTH KpPOBOTOKA
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BSI3KOCTH PE3KO YBEIMUMBACTCS 32 CUET MEPEXo/ia JIAMUHAPHO20 MUna Tede-
HUS )KUJIKOCTH B mypoOyienmuoe (puc. 61). Hanbonee BbIpakeH 3TOT Mpo-
[IECC B MECTAX Pa3BETBICHHIA M KPYTHIX H3TUOOB COCYAOB ( Iyra aopThl, pas-
BETBJICHUE COHHBIX apTEePHUi U T.1.).

i

Puc. 60. I'paouenm cxopocmu moxa Kposu 6 cocyoe (1aMuHapHbulil MoK)

I:I\*/

\V4

Puc. 61. Typoynenmuwiii mox kpogu

[Ipu 3TOM cuia TpeHuUs CIOEB KUJIKOCTH U, COOTBETCTBEHHO, BSI3KOCTb, P€3-
KO HapacTaroT ( BO3MO>KHO IIPU MBILIEYHOW padOTe U aHEMUH ).

BenuunHa aprepuanbHOrO AaBlICHUS SBJSIETCS BaXKHBIM IOKa3aTeIeM
ruapoauHaMuku. OCHOBHOM (pakTop ABMKEHUSI KPOBHU MO COCYAaM - pPa3HUIIA
naBieHui. OHa aKTUBHO CO3JA€TCsl B apTepUaIbHON cucteMe paboTol cepi-
na. Ilo xoay KpOBEHOCHOW CHUCTEMBI JIaBICHUE CHUKAETCA, SIBIISISICH MAKCH-
MaJIbHBIM B 20pT€ U MUHUMAJIbHBIM B MOJIBIX BEHAX.
dakmopul, onpeodensioujue 8eIUUUHY APMEPUATbHO20 OABIeHUSL.

- paboTa cepara,

- 00BeM IUPKYJIHUPYIOLIEH KPOBH,

- TOHYC COCY/JIOB,

- AIACTUYHOCTh COCYJIOB,

- BS3KOCTh KPOBHU.

[Ipu olieHKe apTepUaIbHOTO AaBICHUS UCIOJIB3YIOT ClIEYIOUIME OKa-
3aTeNu:

- P makc. unum cucroamyeckoe,

- P mMuH. unu quacroyimueckoe,

ApTepuanbHOE JaBJICHUE OIPEACISIOT ABYMs TPYyIIaMH METOJOB:
IPSIMBIMU YU KOCBEHHBIMH.

K xocBeHHBIM MeTOJaM OTHOCSTCS ayCKyJbTaTHBHBIN MeTon KopoT-
KOBa U NMaJbIAaTOpHbIA MeTO PruBa-Pouun.
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[Ipsimoe u3MepeHue apTepuaIbHOIO JABIICHHS MPOU3BOISAT C IMPOMO-
B0 IATYMUKA JABJICHUS, KOTOPBIA MOKHO BBOJUTH B MOJOCTh apTEPUU WIH
COEAMHSATH C HEW MpPU MOMOIIH CIEeIUATbHBIX KaTETEPOB.

Ocobennocmu 6e103H020 KPOBOMOKA.

Benbl oTHOCATCS K cOcyZlaM HU3KOTO JaBJI€HUSI, 10 OTHOLIEHUIO K CO-
MIPOTHUBJICHUIO KPOBOTOKA PE3UCTUBHAS (PYHKITUS BBIpAXKEHA ¢1a00, HO CHIIb-
HO - EMKOCTHas.

Mopdgonocuuecku omauuaromecs om apmeputi.

- MEHBIIIEH MAaCCOW TJIAJAKOMBIIIEYHON TKAHU COCYIUCTOW CTEHKH

( TUPKYIATOPHBIN CIIOM BhIpaKeH cirabee, ueM MPOOJIbHBIN ),

- OTCYTCTBHEM OKPYIJIOM (OpMBI CEUEHUS U CIIOCOOHOCTHIO K

criajieHuro ( KOJUIAIC ) Py HU3KOW BEJIMUMHE BEHO3HOTO JIaBJICHUSA,

- CUJILHOM 3aBUCUMOCTBIO YIIPYTOCTH OT PACTSIAKEHUS,

- 0o0JIbIIeH 3aBUCUMOCTBIO IUAMETpa OT JaBJICHHUS,

- HaJIMYUEM KJIAllaHOB, IPEMSATCTBYIOIIUX OOpPaTHOMY TOKY KPOBH

(puc. 62).

DYHKYUOHATILHO OMIUYAIOMCA OM APMEPULL.

- CIIOCOOHOCTBIO HU3MEHSITh MPOCBET 0€3 M3MEHEHUSI BEHO3HOIO

JTaBJICHHUS,

- MEHBIIIEH BEJIMYMHONW BHYTPHCOCYJIHUCTOTO JaBJICHUS U OOJb-

UM OOIIUM 00BEMOM,

- OOJIBIIIUM BIIMSTHUEM DKCTPaBa3ajbHOIO JIABJICHUS HA KPOBOTOK.

QyuKkyuu 8em.

- OTBOJIAT KPOBb OT OPraHOB M TKaHEH,

- nenoHupyroT 10 70% KpoBU 1JIsl AJAIBLHEUIIIETO €€ MCIOJb30Ba-

HUS

- PEeryJIMpYIOT BEHO3HBIN BO3BPAT K CEPJIIly U apTepUATIBHOE JaB-

JICHHE,

- PEeryJUPYIOT TPAHCKAUJUISIPHBIM OOMEH MyTeM MU3MEHEHUS CO-

OTHOIIICHUS TIPe- ¥ MOCTKAMWIJIIPHOTO JIaBJICHHUS,

- Y4aCTBYIOT B 0OMEHE C OKPYKAIOUUMH TKaHSIMHU,

- BBIMIOJIHSIIOT (YHKLHIO OOIIMPHOMN pedIeKCOT€eHHOM 30HbI,

- y4aCTBYIOT B peaju3alliid UMMYHHOTO KOHTPOJIS.

Bcnomoeamenvhvie paxkmopuvl 0sudicenus Kposu no 6eHam.

- HaJM4KE KJIAMaHOB MPEMITCTBYET 0OPAaTHOMY TOKY KPOBH,

- JTUHAMUYECKUE COKPAIIEHUS CKEJICTHBIX MBIIII] CIIOCOOCTBYIOT

MPOTAJIKUBAHUIO KPOBH T10 BEHaAM,

- MIPUCACHIBAIOLIEE IEUCTBUE TPYIHOU KIIETKH,

- npucaceiBaroniee aeiicteue cepana ( 3hdexT cMmemeHus aTpu-

BEHTPUKYJISIPHOM MEPETOPOJIKH B CUCTOJY JKEITYIO0UYKOB ),

- PUTMHUYECKHE COKPAILICHHS CAMUX BEH.
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Puc. 62. Knanaunwiii annapam een
HapymeHHﬂ BCHO3HOT'O KPOBOTOKAa MOTYT IIPUBOIUTH K ITATOJIOTHUYC-
CKOMY BCHO3HOMY 34CTOI0 KPOBH, CHUKCHUIO BCHO3HOI'O BO3BpaATa K CCpAIY
" MMaJCHUIO apTCPUAIIBHOI'O JaBJICHUA. Beno3HbIM 3aCTOM MOXKET BO3HUKHYTH
IIpu Cep,ZICI'IHOfI HEAOCTATOYHOCTH.
MMKDOMMDKVJZ}ZMM}I u mpaHCKanMﬂﬂﬂDHblﬁ obmen.

BaxxaelmyMu KOMITOHEHTaMHA MUKPOITUPKYJISAIAH, 00eCTICUnBarOIIeit
TKaHEBOM rOMe0CTas, SBISIOTCS:

- JBIKEHUE KPOBU B KAWJUISIPAX U MPHUJIETAIONIUX K HUM MHUKPO-

cocynax,

- NBIDKEHUE JIMM(BI B HAaYaJdbHBIX YacCTAX JUM(OTUYECKOU Cu-

CTEMBI,

- JIBH)KEHUE MEXKKIIETOYHOMN KUIKOCTH.

K 30HE MHUKpOIUMPKYISUHUHA OTHOCST: ApTEPUOJBI, MPEKAMUILUIAPHbBIC
apTEPUOJIbl, KaWUISIPbI, MOCTKANIWJUISIPHBIE BEHYJIbI, BEHYJIBI U apTEPHOJIIO-
BEHYJISIPHBIE aHACTAMO3BI.

OCHOBOI 30HbI MUKPOLIMPKYJIALUY ABISETCA Kanuiiap. 1lo ctpoeHuto
pa3INyaroT:

- KaluJUISIpbl C HEMPEPBIBHOM cTeHKOM ( 00pa3oBaHa CIUIONIHBIM SHJI0-
TeIUaJbHBIM CJIOEM, TTOPHI AUAMETPOM 4-5 HM, OOJIBIITUX MOP MaJjio),

- KamwuIIpbl ¢ OKOHYATOM CTEHKOM ( B DHIOTEIUATBLHOM CJIO€ MME-
0TCs OKOKH auamerpom 0,1 MKM, pacnpoCTpaHeHbl B NOYKE, CIU3HCTOU
KHILIEYHUKA ),

- KalWUIsIpbl ¢ MPEPHIBUCTON CTEHKOU ( MpEeCTaBJICHBI B MIEYCHH, Ce-
JIe3eHKE, KPaCHOM KOCTHOM MO3T€ , YEPE3 Pa3PhIBbI B AHIAOTEIHAIBHOM CIIOE
MOTYT MPOXOJIUThH KIETKH KPOBH ).

OO6mmas mIoIaap MOMepeyHoro ceueHus Bcex Kamuuisipos 11000 CMZ,
KOJIMYECTBO KanuiuisapoB - 40 mmmmuapaos. OO01mias miomaas oOMeHa Karmi-
napHou cetu coctapisier 1000 M2, wm 1,5 M’ ma 100 r Tkanu. [IOTHOCTS
KAIAIUTIPHOI CETH B TKAHSIX pasnuuna ( B Mosre - 3000 kamm / MM°, B TOHHUE-
ckux Mbrmmax - 1000 karm / MMS, B (pa3HBIX CKeleTHhIX Mbimmax - 300-400
kar/ MM° ). B aKTHBHO paGOTAIOLIMX MBIIINAX [UIOTHOCTh CETH KAIHILIIPOB
YBEJIUYUBACTCH.

Jlsuoicenue kpogu 8 Mukpococyoax_. WUMeeT Psij OTIUYUMN, CBI3aHHBIX
c MaibIM AuameTpoM Kamwuisipa ( oT 4 10 20 MKM, HO OOBIYHO 7-8 MKM ).
CkopocTh ABMKEHUSI KPOBU ( OLICHUBAIOT MO CKOPOCTH JABUXKECHUS SPUTPOILIH-
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TOB ) pa3Hasi, MOTOK KPOBHU HE CTAllMOHApHBIA. KieTku KpoBHW mpu JBUXKE-
HUW BBICTPAWBAIOTCS CTPOTO JAPYT 3a IPYroM, SPUTPOLUTHI MPU JABWKESHUN
yepe3 KamWUIIPhl ¢ MaJbIM JHAMETPOM MOTYT U3MEHSTH CBOIO (popMy.

[Ipu aKTUBHOCTH TKAHU B YCIOBSIX (PU3MOIOTHYECKOTO MOKOSI OTKPHITA
JacTh KanmuuisipoB. VX kolndecTBO Bo3pacTaeT B 2-3 pasza mpu padboueil ru-
nepemun. OTKPBITHE KaMUUISIPOB PETYIUPYETCsS OKCUTCHAIIMEN TKaHeH: mpu
BbICOKUX 3HaueHUsX PO, (50-60 MM. pT.CT.) KOJHUYECTBO (PYHKIMOHUPYIO-
MUX KaMWULIPOB CHUYKACTCS B 2 pasa, a MpU MAKCUMAJIBHOM HaIpsSHKCHUH
kuciopona B TkausgxX ( 100 MM.pT.cT. ) Bce 0OMEHHBIE KamMUTSIPhI 3aKphIBa-
IOTCSl ¥ KPOBB TE€UET Yepe3 apTepUOIOBEHYISIPHBIC IITYHTHI.

TpaHnckanmuuIApHBIA 00MEH 00eCTIeunBaeTCs CIEIYIOIIMMH Mpoliecca-
MU: Juggysueii, purbmpayueti u peabcopoyueii.

Juppyszua. CocTouT B ABUKEHUH BOJIOPACTBOPUMBIX BEIIECTB HU3-
KO MOJIEKYJIAPHON MacChl 4e€pe3 3al0JIHEHHBIE BOJIOW MOPBL.

Qurvmpayus u peabcopbyus. B mpouecce puabTpanuu KpoBb UHTEH-
CUBHO OOMEHHBAETCS C TKAHEBOW JKUAKOCTHIO BOJOW M BOJAOPACTBOPUMBIMU
KOMIIOHEHTaMU. MexXay 00BeMOM KHUAKOCTH, KOTOPHIN MEPEXOAUT B MEXK-
KJIETOYHYIO Cpely W3 IUIa3Mbl B apTEpPUaIbHOM KOHIE Kamuuisipa, U o0be-
MOM KHUAKOCTH, MOCTYyHAIOIUM 0OpaTHO B KpOBb B Ipoliecce peadbcopOuuu
CYLIECTBYET IMHaMU4eckoe paBHoBecue. Oba mpolecca cBs3aHbl ¢ TpaJueH-
TaMU THAPOCTATUYECKOTO M OHKOTUYECKOTO JaBJICHUH.

15.3. JTumgpomok

Bce TkaHM KpoMe LEHTpaJIbHOM HEPBHOW CUCTEMbI, KOCTHOW TKAHU U
KOXHU CHaO»eHbl JuMbarnyeckor cuctemoir. CoctaB muMdbl OIH30K K CO-
CTaBy KpPOBH, HO B HEl MeHbIlIe Oelika U HET (POPMEHHBIX 3JIEMEHTOB KPOME
3€PHUCTBIX JIEUKOILUTOB.

OcHoBHas QyHKIMS TUM(PATHUECKOW CUCTEMBI COCTOUT B TPAHCIIOPTE
13 TKaHEW B KPOBEHOCHOE PYCIIO KUJIKOCTH.

B cyTkn U3 KpoBH B MEXKKIETOYHOE MPOCTPAHCTBO MOCTYIAET OKOJO
20 11 )kuIKOCTH, U3 HUX 2-4 1 Bo3Bpamarorcs ¢ auMpoi. C Hell B KPOBb 10-
cTynaet u3 TkaHed okosio 100 r 6enka. Jlumparuueckas cuctema sBisieTCs
OCHOBHOM CHUCTEMOM TPAHCIOPTA JIMIUAOB U3 KUIICYHHUKA.

[lepexon KUIKOCTH U3 MEKKIETOUHOTO MPOCTpPAHCTBA B IUM(y obec-
NeYnBaeTCs TEMU K€ MEXaHU3MaMH, YTO U TPAHCKAMUIUIAPHBIA OOMEH.

JIBmkeHue JUM@QBI B MEJNKUX Kamuuigpax OOYCIIOBJICHO pa3HUleH
THJIPOCTaTUYECKOro AaBieHus. M3 nmuMdarndeckux KanuuiipoB oHa COOU-
paeTcsi BO BHYTpUOpPraHHbIE JUM(ATUYECKUE COCYbI, 3aTEM BO BHEOpPTraH-
HbI€, KOTOpbIE 00pa3yloT KpYyIHbIE JUM(paTHUECKUE CTBOJIBI U MPOTOKU. B
HUX UMEIOTCA KJlarnaHbl, MPENsSTCTBYIONIME 0OpaTHOMY TOKY JKUJIKOCTU. Yya-
CTOK JIUM(ATUYECKOr0 COCyAa MEXKIY ABYMS KjanaHaMHU Ha3bIBACTCS JIUM-
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ganecuonom . JlumpaHTHOHBI CIOCOOHBI cokpamaTthes 18-22 pa3 B MUHYTY,
U3TOHSISI TUM(Y B TUCTANbHBIE OTACIbI TUM(PATUIECKONU CUCTEMBI.

B numdaTtndeckoit cucteme UMeIOTCsa 0apbepsl - aumgpamuieckue y3-
Jivl. B HUX HaXOJATCS IEHKOIUTHI, 00ECIICUNBAIOIINE 3AUTUTHYIO (DYHKIIUIO.

Taxke kKak ¥ B BeHax, B ABMKCHUU JTUM(BI TI0 TUM(PATUIECKON CHUCTE-
M€ OOJIBIIIOE 3HAYEHUE WUIPAET MBIIMICYHbI HACOC, YBEIMYMBAIOLIUNA CKO-
pocth aumporoka B 10-15 pa3. Ilpu 3akynopke auM@paTHUECKUX COCYAOB
BO3HUKAET MECTHBIN OTEK.

15.4. Pezynayus kpogomoka.
Hanpasnena Ha onTuManbHOe 0OeCrieueHre OpraHa B YCIOBHUSAX MOKOS
1 aKTUBHOCTU. OCYIECTBIISIETCSI MECTHBIMUA PETYJISTOPHBIMU MEXAHH3MaMHU,
HEPBHOU U TYMOPAJIIBHOW CUCTEMAMHM PETYJISILUN.
Muocennvlie mexanusmvl camopeyiayuu 00ecnevyugarom nocmosiH-
CMB0o 00bEMHOU CKOPOCMU KPOBOMOKA NPU USMEHEHUAX CUCTNEMHO20 0aeéle-
HUAL.

MuorenHasi caMOperyJysiiius COCTOUT B TOM, YTO B OTBET Ha pacTshKe-
HUE COCYAMCTON CTEHKA BHYTPUCOCYJUCTHIM JIaBIICHUEM TOHYC €€ TJaKo-
MBIIIEYHBIX 3JIEMEHTOB YBEIUUYUBACTCS, MPEMATCTBYS YBEITUUCHHUIO MMPOCBETA
cocyna. [Ipu cHM)KeHUU NTaBlIeHUS MPOUCXOIUT 00OpaTHOE CHIKEHHE TOHYCA.
T.e. mpu U3MEHEHUH CUCTEMHOTO JaBJICHUS MOJACP>KUBACTCS MOCTOSHHBIN
JMaMETpP COCYJIOB, 4, COOTBETCTBEHHO, U OTHOCHTEJIBHOE MOCTOSHCTBO 00b-
€MHOW CKOPOCTH KPOBOTOKA.

leticmseue nHedocmamka Kuciopooa u memadboaumos obecnedugaem
coomeemcmeue 00beMHOU CKOPOCMU KPOBOMOKA UHMEHCUBHOCMU Npoyec-
co08 Memaboauzma.

CHIWKeHHE HaIpsHKEHUST KUCI0pOaa MPUBOAUT K PACHIUPEHHIO COCY-
JIOB M YBEJIMYCHHUIO KPOBOTOKA B OpraHe. AHAJIOTHMYHAS PEAKIHsl TIaJIKOMBI-
IIEYHON CTEHKH MPOUCXOIUT MPH YBEIWYEHUN HAIIPSKEHUS YTIEKUCIIOTO ra-
3a u cHwkeHun pH kpoBu. MojouyHas KHCIIOTa BBI3BIBAET Ba30UIATAINIO
yepe3 u3menenue pH. Cuuraercs, uro npu usudeckoit pabore U3 CKeleT-
HBIX MBIIII] OCBOOOKAIOTCS KATHOHBI KaJIUsl, KOTOPBIC 32 CUET YBEIUYCHUS
OCMOTHUYECKOTO JIABJICHUSI CHUKAIOT TOHYC TJIaJIKOMBIIIIEYHBIX KIETOK COCY-
TI0B.

Bce sty 3ddexTbl OTHOCIATCS K apmepuonam u NpeKanuiiapHuiM
cghunkmepam.

Hepsnas peeyiayusa mecmnoeo Kpogomoxa OOECIEUYMBAET COOTBET-
CTBUE PETHOHAPHOTO KPOBOTOKA 3allpocaM OpraHu3Ma B IIEJIOM, a TaKXKe Iie-
pepacnpeecHue KpOBH MEXITY HaXOAIIMMUCS B COCTOSTHUU aKTUBHOCTH U
TIOKOSI OpTaHaAMH.
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Cumnamuueckue aopendpeudecKue 60J0KHA SIBISIOTCS COCYAOCYXKH-
BAIOIIMMH WM Ba30KOHCTPUKTOPHBIMU MO OTHOLIEHUIO K COCyAaM KOXH U
KHUILIEYHUKA, B OTJIMYKE OT COCYIOB T'OJOBHOTO MO3ra M CKEJETHBIX MBIIIILL,
KOTOpbIE HA CUMITATUYECKYIO CTUMYJIALIMIO WM HE PEarupyroT, HWIH PACIIH-
pAOTCSL.

llapacumnamuueckue xonunspeuueckue BOJOKHA MEHEE pacnpocTpa-
HeHbl. OHU 00ecTeurBarOT Ba30JWIATAIIMIO HAPYKHBIX TOJIOBBIX OpPraHOB
IpU MOJIOBOM BO30YXKJEHUU, PACHIMPEHHUE COCYJOB MSTKOM MO3roBoil 000-
JIOYKH.

Axcon-pegpnexcoyt 00ecniedMBalOT U3MEHEHHUE TOHYCA COCYIOB KOXHU B
OTBET Ha XO0JIOJOBOE U MEXaHUYECKOE pa3/ipaKeHue.

I'vmopanvuas pecynsayus

Dppexmul 20pMOHO8 dHcene3 HympeHHel ceKpeyuu.

AJIpeHaIMH U HOPaJpEHAINH PEAIU3YIOT CBOU 3(DPEKTHI MOCPEICTBOM
anb(da u 0etTa apeHopenenTopoB. AJb(a aKTUBAIUS COCYA0B BBI3BIBACT UX
cy’keHue, 0errta - pacmmpenue. HopaapeHannH sSBiIseTCs NpeUMyIIECTBEHHO
anb(a aroHUCTOM, aIp€HAINH AKTUBUPYET U anb(da u OeTTa peenTopsbl.

Bazonpeccun - cy)xuBaeT apTE€pHOJIbI U MPEKAMUIIISPBI.

Anvoocmepon - ycunuBaeT peadCopOILMIO HATPHUSL U TMOBBIIIAET peak-
TUBHOCTb COCYJIOB K a/Ip€HAJINHY U HOPAJPEHAINHY.

Tupoxcun - yBeTUUUBAECT PEAKTUBHOCTb COCYJIOB K KaT€XOJIaMHUHAM.

Aneuomensun Il - BBI3BIBAET MOLIHYIO COCYJIOCY>KMBAIOIIYI0 pEaK-
LUIO.

I 110Kazon - BBI3BIBAET PACIIUPEHUE COCY/I0B.

Dhghexmuvl mraneswvix 2OpMOHOE - pe2yIamopos8 coCyOUcmo20 monyca.
[Ipu paboTe MHOTMX OpPraHoB BBICBOOOXAAIOTCS TKAHEBbIE TOPMOHBI, 00ec-
neyrBaroiye PyHKIHOHABHYIO Ba30IMIaTAlMIO TKaHEH.

Kununwl, cucmamun, nankpeozumuH, cekpemuH_ PaclIupstOT COCYIbI.

Cepomonun_B MaJlbIX J103aX PaCIIMPAET, a B OOJIBILIMX - CYKUBAET CO-
CY/JIbI.

IIpocmaznanounsl - UM PACIIUPSIOT, WU CY>KUBAOT.

BaxxHoe 3HaueHHE B PETyJSIMU COCYJIHUCTOTO TOHYCa UIPAET OKCUO
azoma (NO), CHKaromuii TOHYC TJIaIKOMBITIICYHON TKaHU COCYJIOB.

Pecynayua cucmemnoii 2emoOuHamMuKy HAIPaBICHA HA NOJJEpXKa-
HUE TPaJUCHTA JIaBJICHUS, HEOOXOIUMOTO ISl 00ECIIEUEHUsI COOTBETCTBYIO-
LIEr0 COCTOSIHUIO OpraHu3Ma KpoBOTOKa. OCyIECTBIIAETCS MyTEM COYETAH-
HBIX U3MEHEHUI CepAeUHOro BHIOpOCa U TOHYCa COCY/I0B.

Llenmpanvnasa pecynayusi cocyoucmoeo moHyca OCYUIECTBISETCA
HHC. Cnunnoi Mo3r obecnieunBaeT 3¢(HepeHTHYI0 HHHEPBALUIO ( CUMIIATH-
YECKYI0 M MapacUMIIATUYECKYIO ) COCY/A0B, 00€CIeunBaeT MPOCTEUIINE CO-
cynoaBuraresibuble peakuuu. Cocya0ABUraTeNbHBIA LEHTP MPOJOJIrOBATOTO
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MO3ra 00ecreYrMBaeT CaMOPETYIISILIUI0 CEPACUHO-COCYIUCTONM CUCTEMBI, TIpe-
MATCTBYET PE3KUM KOJICOAHUSM apTEepPHATLHOTO JaBicHUs. [ umoTamamyc
obecrieunBaeT 0e3yciI0BHOPE(DIESKTOPHBIC ATANTUBHBIE PEAKIIUUA CHCTEMBI
KpOBOOOpaIleHUsI, HHTErpaIuio €€ ¢ APYyrUMMU BET€TaTUBHBIMU CUCTEMAaMH.
Kopa Gonpmux momymapuii odecreunBaeT yCaoBHOPE(ICKTOPHBIC aganTHB-
HBIC PEaKIIHU.

B perymsuuu cUCTeMHOW TIe€MOJMHAMHMKH Pa3iU4yarOT MEXaHU3MBbI
KPAmKOBPEMEHHO20, NPOMENCYMOYHO20 U ONUMENbHO20 0eUCmBUSL.

PerynaropHbie MeXaHU3Mbl KPAaTKOBPEMEHHOTO JEHCTBUSI OOecredu-
BaIOTCS COCY/IO/IBUTATEIIbHBIMU PEAKIMSIMU U U3MEHEHUSMH pabOThl ceplia.
K 1M oTHOCSTCS:

- OapopenenTuBHbIC PEQIICKCHI,

- pediekchl Ipu pa3apaskeHUU PELETOPOB MPEICePAnid,

- peakuuu Ha niemuto [[HC,

- 3(peKThI aipeHaIMHa U HOpaJpeHaINHA.

KpatkoBpeMeHHbIE€ 110 BpeMEHU JACHCTBUSI MEXaHU3Mbl Pa3BUBAIOTCS B
TEUEHUE HECKOJIbKUX CEKYH[, 00ECIeUMBAIOT CPOYHBIC aJalTUBHBIE peakK-
1117078

PerynstopHbie MEXaHU3Mbl MPOMEKYTOUHBIE IO BPEMEHU JEHUCTBUS
CBSI3aHBI C U3MEHEHUEM COOTHOIIIEHU BHYTPUCOCYUCTOTO 00BEMa KUIKOCTH
U EMKOCTH coCyJI0B. K HUM OTHOCSTCA:

- U3MEHEHUS TPAHCKAUIUTSIPHOTO 0OMEHa,

- penakcanus HanpsHKeHUsT COCYIUCTOM CTEHKH,

- peaKkuus pEeHUH-aHTHOTEH3UHOBOW CUCTEMBI.

PerynstopHble MEXaHU3Mbl MPOMEKYTOUHBIE N0 BPEMEHU JEHUCTBUS
MPOSIBJIAIOTCS B T€UCHHE HECKOJIBKUX MUHYT M JJOCTUTAIOT MaKCUMyMa uepe3
HECKOJIBKO JECSATKOB MUHYT.

PerynstopHbie MeXaHWU3MBI JOJTOBPEMEHHBIC MO BPEMEHHU JEHCTBUS
M3MEHSIOT 00beM BHEKJIETOYHOM JKUJIKOCTH IyTeM U3MEHEHUs e€ morpedsie-
HUSI U BBIJIeJICHUs MoukaMu. K HUM OTHOCAT:

- IOYEYHYIO PETYJIAINI0 00beMa KUJKOCTU B OpraHU3Me,

- 3(pheKThI Ba30ONpeccuHa U aJibI0CTEPOHA.

- 3(PeKTHI mpeacepaAHBIX TOPMOHOB.

[Toueunas perymsius 00beMa KUJKOCTH B OpTaHU3ME.

PerynsitopHble MeXaHU3MbI JIMTEIBLHOIO JEWCTBUSI PA3BUBAIOTCS B
TEUEHUE HECKOJIbKUX AECATKOB MHUHYT, JIOCTUTal0T MakCMMyma 4depe3 He-
CKOJIbKO YacOB, 00€CIEYNBAIOT KOMIICHCAITUIO U3MECHEHUS JTaBJICHUS B TE€UE-
HUE HEOTPAaHUYEHHOTO BPEMEHHU.

I'aaBa 16. ®PU3UOJIOT'UA ABIXAHUSA

1. Buewnee ovixanue.
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2. Tpancnopm 2az08 Kposwio.
3. Pezynayus ovixanus. /[eixamenvHulii yeump.

/lvixanue — COBOKYITHOCTBH IPOILIECCOB, OOECIEUMBAIOMIMX MOCTYILIE-
HUE B OPraHU3M KHUCJIOPO/a U BBIBEJICHUE YIJIEKUCIIOTO rasa.

OCHOBHBIE POECCHI JbIXaHHUS:

— BHEIIIHEE JbIxaHue (0OMEH ra3oB MEXIYy BHEIIHEH cpeiol u
AJbBEOJIIPHBIM BO3[yXOM),

— 0OMEH ra3oB MeX/1y albBEOJIIPHBIM BO3yXOM U KPOBBIO,

— TPAHCIOPT ra3oB KPOBBIO,

— 0OMEH ra30B MEXK/ly KPOBbIO U TKaHSIMU,

— TKaHEBOE JbIXaHHUE.

[IpekpareHue nbIXaHusl NPUBOAUT K TUIIOKCUU — CHIDKCHHMIO HAmpsi-
xenust PO, B opranusmMe (He myTaTh C TUTIOKCEMHUEN — CHIDKCHUEM HampshKe-
HUSl KHCIIOPOJia B KpOBU). B 3aBUCHMOCTH OT HapyIIEHHS MPOILIECCOB JIbIXa-
HUS PA3IUYalOT BUIbI 2UNOKCUL

— JbIXaTeNbHasl (HapylIaeTcs MPOIECC BHEIIHETrO JbIXaHUS, HalpuMep

MIPU 3aKyMOPKE BO3TYXOHOCHBIX IyTeM),

— aHeMHuuyecKas (CHWKEHUE Ta30TPaHCHOPTHOM (YHK-LIMM KPOBH,

HaAIMpUMeEp MPU aHEMUSX ),

— LMPKYJSTOPHASI, WA 3aCTOMHAS, TUIOKCHUS (HAPYIIECHUSI CO CTOPOHBI

CUCTEMBI KPOBOOOPAIIIEHHUS, HAIPUMEP TIPU CEPJICIYHON HETOCTATOYHO-

CTH),

— THUCTOTOKCHYECKas (HapyIICHHWs TKAHEBOTO JbIXaHWS, HAIIPUMEDP TPH

OTpaBJICHUU ITUAHUJAMHU).

Jlerkue BBIMOJIHAIOT JBE TPYINIbl (yHKYUl: PECIUPATOPHBIE U HEpe-
cniupaTtopHbie. PecrimpaTopubie QyHKIIME 00€CTIEUNBAIOT BHEIIIHEE JbIXaHUE.
K nepecniupaTopHbIM GYHKIIUSIM OTHOCST:

— CHHTETHYECKYIO (00pa3oBaHUE TelaprHa, JIUIHUIO0B, TPOCTarIaHANHOB
U T.J.),
KPOBETBOPHYIO (CO3pPEBaHME TYUHBIX KJIETOK U 0a30(pUIIOB),
—  JIETIO KPOBH,
— BcachIBaTeNbHYIO (3¢up, Xaopohopm u T.1.),
—  BBIACIHTENBHYIO (BOJA, AIKOTOJIb, A(Up, alleTOH),
— MeTaboNIMyYecKylo (pa3pylieHue CepOTOHUHA, KUHUHOB).

16.1. Buewnee ovixanue
IIporecc BHEIIHETO ABIXaHUS OOCSCIICUMBACTCS HW3MEHEHHEM O0bheMa
TPYIHOU KIIETKHU.
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Bnox — uncniuparus, BeIXo — skcnupanus. M3menenns oobema rpya-
HOUM KJIETKH B CaruTajibHOM, ()POHTAIHLHOM W BEPTUKAIBHOM HAMPABIICHUSIX
MIPOMCXOJIST 3 CUET MOAHATHS pedep U OImycKaHusl 1uadparmsl.
Bnox — mporiecc akTHUBHBIN, BBI3BIBACTCS COKpAIIEHUEM HHCIIHPATOP-
HBIX MBI — AuadparMbl U HAPYKHBIX KOCBIX MeXpeOepHbIX. B dopcupo-
BAaHHOM BJIOX€ YYAaCTBYIOT BCIIOMOTATEIIbHBIE WHCIHUPATOPHBIE MBIl —
JIECTHUYHBIC, TPYJHBIC, IepeHss 3yOuaras, TpanelueBuaHbe, pOMOOBUIHBIE,
MBIIIIIBI, TTOJHUMAIONINE JIONATKY. B 3aBUCMMOCTH OT MPEUMYIIECTBEHHOTO
y4acTUs MBI AUaQparMbl U MEKPEOEPHBIX B MPOIECCE JbIXaHUS BbIIEISI-
10T THUIIbI IBIXaHUS:
— peOepHbId, WU TPYIHOM;
— nuadparManabHbIA, I OPIOIIHOM.
CHoko#HBIN BBIIOX - MPOIECC MAaCCUBHBIN, MpOTEKaeT 0e3 coKpalle-
HUS CKEJETHBIX MBIIIl. B (opcupoBaHHOM BBIOXE YYACTBYIOT JIOTIOJIHH-
TEJIbHBIE IKCIUPATOPHBIE MBIIIIIBI - BHYTPEHHHUE KOChIE MexpeOepHbIe, Mo-
nepeyvHas U MpsiMasi MBIl OPIOITHONW CTEHKH.

Jlecounvle o6vemvl u emxocmu (puc. 63).

— Jpixarensubiit 00bem (1O ) - 400-500 mu,

— PesepBublit 00beM B10Xa ( POy 0xa)

— ( BaeIxaercs nociie crokoiHoro Baoxa)- 1900 - 3300 mu,

— Pe3seprublit 00beM Bb0Xa ( PO 4502 )

— ( BeIABIXAETCH Mocie CrokoiHoro Beoxa)- 700- 1000 mi,

— Ocrarounsiit 00bem ( OO, ocraercs

— B JIETKHUX Mocte Tiy6okoro Beigoxa ) - 1100 - 1200 m,

— OObeM MepTBOTO MPOCTPAHCTBA

— ( BO3IyX BO3MyXOHOCHBIX myTei)- 140-150 mur,

— O6mas emxocth Jerkux ( OEJI) - 4200 - 6000 mu,

— @OyHKUMOJMHANIBHAS ocTaTouyHas eMKOCTh Jierkux ( POE) (Ona
o0ecreuynBaeT OTHOCUTEIHLHOE MTOCTOSTHCTBO COCTaBa aJIbBEOJISIPHO-
ro Bo3ayxa, T.K. B 5 pa3z 6oipme  JIO ) 1800 - 2200 mu,

— Kuznennas emxocts Jerkux ( XKEJI ) - 4500-5000 ma ( myx),
3000- 3500 mu ( xeH ).

llapamempul 6Hewine2o OblxaHus:

— Yacrora BHemHero asixanusa (Y ) - 12-16 pa3 B muH.,

— MunyTHbIi 00beM nbixanust ( MOJ) - 6-10 i/muH,

— MakcumainbHas BeHTHIsIus jJerkux ( MBJI ) - mo 1801/muH.

3Hauenue mepmeo2o npocmpancmaa.

PaziensroT aHaTOMHUYECKOE MEpPTBOE MPOCTPAHCTBO ( BO3IYyX BO3-
JIYXOHOCHBIX MyT€W, HE y4acTBYeT B ra3000MeHe ) U (PyHKIIMOHAIbHOE (
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BKJIIOYAET B ce0s aHATOMHYECKOE M BO3yX allbBEOJI, HE YUACTBYIOIIMX B
razoo0OMeHe ).

AHAaTOMHYECKOE MEPTBOE MPOCTPAHCTBO KPOME OCHOBHOW (HyHK-
UM - TPAHCIIOPTA BO3/yXa - BHIMIOJIHACT s/ 3aIIUTHBIX (YHKIUI: corpe-
BaHUE-OXJIAKICHUE BO3/IyXa, YBIAKHCHHC-KOHIACHCAIIMS BJIard, OYMIIC-
HUE OT IBLIU U €€ yJAJICHHUE C TTIOMOIIBIO 3aIUTHBIX PEIICKCOB KalUTs U
YHXAHU.
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Puc. 63. Jlecounvie obvemwvt u emxocmu

Onactuueckue u Heanactuueckue BUJIbI conpoTuBiieHUs TbIXaHUIO
PaboTa npixarenbHOM MYCKyJaTyphl B MPOIECCE MHCIUPAIMU U JKC-
NYpalyy HapaBjieHa Ha MIPEOIOJIECHUE CUII COTPOTUBIICHUS JIETKUX, TPy AHOM
KJIETKH U OPTaHOB OPIOIIHOMN MOJIOCTH. ITU CHIIBI JACIATCS Ha:
— anactudeckue (yrnpyrue)
— HedJacTUYECKHE (BSI3KHUE).
Onacmuyeckue (ynpyaue):
— 3JIACTUYHOCTH TPYAHOU KJIETKH,
— DJIACTUYECKOE COMNPOTUBJICHUE JIETKUX (CUJIa 3JaCTUYECKOM
TATH).
DIJIACTUYHOCTh TPYAHOM KJIETKH CO3/1aCTCS:
—  BJACTUYHOCTHIO MBIIIII,
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— DJIaCTUYHOCTBHIO XPAIIEBBIX COCIUWHEHHH (MMeeT HanOoJb-
1Iee 3HaueHue NP BbIIOXE, IPETATCTBYS €MY),

— DJIaCTUYHOCTHIO CBSI30K (MMEET MaKCUMAaJbHYIO BEITUUYHHY
Ha BEpIIKHE IITyO00KOro BIoXa),

— DJIaCTUYHOCTBIO pedep (MpEemsTCTBYET Kak IIyOOKOMY BJO-
XY, TaK U TIIyOOKOMY BBIJIOXY).

DnacTuueckas TAra JEerkux o0yclIoBJIeHa:

—  3JIaCTUYHOCTHIO JIETOYHOM TKaHH;

— TOHYCOM OpOHXHMAJIbHBIX MBIIII (HAa BJIOXE OH CHIKAETCS B
CBSI3M C YBEJIMYEHUEM CUMIIATUYECKOIO TOHYCA, Ha BBIIOXE —
YBEJINYMBAETCS B CBS3HM C YCUJICHUEM aKTUBHOCTH MapacUM-
NaTHYECKOI0 OT/eJIa BEreTaTUBHON HEPBHOM CHCTEMBI);

— TIOBEPXHOCTHBIM HATSDKEHHEM SKUJKOCTH, BBICTUJIAIOIIECH
CTeHKH anbBeos (coctaBiser okono 70—-80% cuibl 3acTH-
YECKOU TSTH JIETKUX).

Cuna TOBEPXHOCTHOTO HATSDKEHHUS >KUIAKOCTH allbBEOJI CHIDKACTCS
cypdakranTom. Ha Brnoxe MmiIOTHOCTh MOJEKYJ cyp(akTaHTa yMEHbIIAEeTCs,
CHJIa TIOBEPXHOCTHOTO HATSKEHMS KUAKOCTU YBEJIMYMBAETCS, COMPOTHUBIIE-
HUE BAOXY Bo3pacTaeT. TeM caMblM CHUXKAETCSI MAKCUMallbHAsl BEJIMYMHA
BJOXa.

[Ipu BbLIOXE MJIOTHOCTH MOJIEKYN Cyp(aKkTaHTa BO3pacTaeT, MOBEPX-
HOCTHO€ HATSKEHUE CHIIKAETCS, IPEMATCTBYS CHaJCHUIO allbBEOJ U TIIy0o-
KoMy BbIIOXY. [IpH Ti1yOOKOM BBIJIOXE CHJIa 3JIACTHUECKOM TATH JIETKUX UMe-
€T OTpULIATEIbHOE 3HAUCHHE.

Takum oOpazom, cyphakTaHT:

—  CcHocoOCTBYeT BAOXY (CHMXKasl TIOBEPXHOCTHOE HATSHKCHHE
KUJKOCTH aJIbBEOJT),

—  TPEmATCTBYET CHAJCHUIO allbBEON M CTaOWUIHM3UPYET UX B
pacrnpaBiI€HHOM BH/IE.

Heanacmuueckue (6s3Kue) conpomugnenus.

CkJtapIBatOTCsl U3 HEAJIACTUUECKOTO COMPOTHUBIICHUSI TKaHEW M a’po-
JMHAMHYECKOTO COTPOTUBIICHUS BO3AYIIIHOMY IOTOKY.

— Hesnactuueckoe conpoTuBieHUE TKaHEe 0OYCIOBIEHO CHU-
JIOW TpEeHMs] OpPraHOB TPYJHON M OPIOIIHOM MOJOCTEH, CO-
ctasiusieT okoyio 10-20 % .

—  AdpoaMHAMHUYECKOE COTPOTHBIICHHWE BO3AYXOHOCHBIX ITY-
Tel cocraigeT okosio 80-90%, cBsI3aHO ¢ TPEHHEM BO31yXa
B MpOIlecce MPOXOXKACHUS MO BO3AYXOHOCHBIM IyTsiM. OHO
CYLIECTBEHHO YBEJIMYHMBACTCS MPH BO3PACTAHUM CKOPOCTH
BO3/YLIHOTO MOTOKA.
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[Ipu nmepexojie JJaMHUHAPHOTO MOTOKA B TypOyJEHTHBIA (MpU MPHUCTY-
nax OpOHXHAJIbHOM aCTMbI) COPOTUBJICHHUE JBIXaHUIO PE3KO YBEIUUHBACTCS.
ABpoIMHaMHYECKOE COMPOTHUBIIEHHE HAaMOOJIee BBIPAKEHO HA YPOBHE CpElI-
HUX OpOHXOB.

IIpyr CIOKOMHOM JBIXaHUM OCHOBHOE CONPOTHUBIIEHUE JIIACTUYECKOE.
[Tpu GopcrpoBaHHOM JBIXaHUU B CBSA3H C YBEIMUYEHHUEM CKOPOCTH BO3AYII-
HOTO TOTOKa PE3KO YBEJIMYMBACTCS 3HAYMMOCTh HERJIACTHYECKOTO COIpPO-
TUBJICHHUSL.

Hapywenus necounou éenmunisyuy mo2ym npomexkams no muny

—  pecmpuxmugHblx,
— OOCTPYKTHBHBIX,
— CMEIIAHHbIX.

PecTpukTHBHBIE HApPYIICHUS CBSI3aHbI C YBEJIMUYEHUEM 3JIACTUYECKOTO
COTIPOTUBIIEHUSI. DTO MOKET OBITh CBSI3aHO C MOPAXEHUSIMM JIETOYHOH ma-
pPEHXHUMBI (CHIDKAETCS €€ DJIACTUYHOCTh), BO3HUKHOBEHHEM ILIEBPATIbHBIX
CHacK. YMEHBIIECHUE PACTSHKUMOCTU SIpUY€ BCETO INMPOSIBISAETCS B CHUKEHUU
KEJL

OOCTpYKTUBHBIE HApYIIEHUS CBS3aHBI C YBIWYCHUEM BS3KUX COIPO-
TUBJICHUI. BO3HUKAIOT NPU YBEIUYEHUH a3pPOJMHAMHYECKOTO COMPOTHUBIIE-
HUA BCIEJCTBUE CIa3Ma MBI OPOHXOB, 3aKYITOPKH BO3yXOHOCHBIX MyTEH
ciusbto. [Ipossisercsa B cHmxkenun OPB (oO0bema HopcupoBaHHOTO BBIIO-
xa). I pecTpuKTUBHBIA, U OOCTPYKTUBHBIM THIIbl HApPYIIEHUW BBI3BIBAIOT
camxenne MBJI (MakcuManbHOM BEHTUIISIIIUY JIETKHX ).

Obmen cazamu medrcoy anb8eoIIPHLIM 8030VXOM U 8HEUIHell cpedol

B nporecce n3Menenust oobema rpyIHON KJIETKUA Ha JIETKHE JIeHCTBY-
10T JIB€ CHJIBI: CHJIA 3JIACTUYECKOM TSTH JIETKUX U CHJIA OTPULIATEIIBHOTO JaB-
JICHUS B TUIEBPAIbHOM IIEIIH.

Mexy BUCHEPAIbHBIM M MAPUEHTATbHBIM JINCTKAMH IUIEBPBI CyLIE-
CTBYET NMpocTpaHcTBO 5—10 MkM. OHO 3aMOJHEHO TIEBPATbHON KUJIKOCTHIO.
JlaBiieHrEe B HEM MEHbLIE aTMOC(EpPHOro Ha 3 MM PTYTHOTO CTOJIOA NIPU BbI-
710Xe U Ha 6 MM pTyTHOro ctojba mpu Baoxe. OTpulaTeiabHOE NaBJICHHE
00yCJIOBJIEHO HAJIMYMEM CHUJIbI 3J1aCTHUECKOU TATH JIETKHX.

[Ipu paHeHUsIX JErKuX WM TPYAHOU KJIETKHA BO3TyX MOKET MONAcTh B
IJIEBPAJIBLHYIO 1IEb (nHeemomopakxc). B CBS3M CO CHUKEHUEM OTpPUIIATEIIhb-
HOTO JABJICHUS JIETKWME MOJHOCTHIO WM YAaCTUYHO crnaaaroTcs. JKu3HEeHHO
OMAaCHBIM SABJISIETCS IBYCTOPOHHUN OTKPBITHIN THEBMOTOPAKC.

Cuna >71aCTUYECKOM TSATU JIETKUX U CUJIa OTPUIATENIbHOTO JAaBJICHUS B
MJIEBPAJILHOM 11I€JIM MPOTUBOIIOJIOKHO HampasieHsl (puc. 64). [Ipu Baoxe B
CBSI3U C COKPAILIEHHEM MHCIUPATOPHBIX MBILII CHJIA OTPULIATEIHLHOTO JIaBJie-
HUSl BO3PACTaeT, CTAHOBUTCA OOJIbILIE CUIIBI JIACTUYECKON TSTH, JIETKHE pac-
TSATUBAIOTCS, BHYTPUIJIETOUHOE JIaBJICHUE CTAHOBUTCS MEHBIIE aTMOC(EPHOTO
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1 BO3AYX BXOJWT B BO3AYXOHOCHBIE IyTH. [Ipu BBIIOXE CHIIa OTPHUIATEIBHO-
ro JaBJICHUS B CBSI3U C pacciabieHneM MHCIUPATOPHBIX MBI YMEHBIIAST-
Ccsl, JIETKUE TIOJA JCHCTBHEM JJIACTHUYECKOW TATH YMEHBINAIOTCS B 00BEME,
BO3JIyX BBIXOJIUT U3 HUX YePe3 BO3TyXOHOCHBIC MTyTH.

Bre nprxanus maBieHue Bo3Ayxa B JETKUX paBHO aTMochepHomy. [Tpu
BJIOXE OHO YMEHBIIAETCS W MOXKET HOCTUTaTh —/(0) MM PTYTHOTO cTOj0a (TMpHr
3aKpPBITBIX BO3yXOHOCHBIX MyTsAX). Ha BBIIOXE — YBETMUMBACTCS U MOXKET
coctaBisATh A0 + 100 MM pTyTHOTO CTOJ0a (TIPHU CYIIECTBEHHOM COIPOTHB-
JIEHUU BBIJIOXY).

Jerrkoe JIEBI]HJI bHAH METh IrpyoiHad KJIeTKa

\)/

Puc. 64. Cunsi, deticmsyrowue 8 niespanivHou wenu
F1 - cuna ompuyamenvroeo daenenus, F2 - cuna snacmuueckou mseu i1ecKux.

JIBMKEeHUEe Ta30B MO BO3YyXOHOCHBIM MYTAM OCYIIECTBISIETCA MyTEM
KOHBEKIUU U TU(Py3un.
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reHepanuya Tpaxesa CKOpOCTH

BDS,.I}" OIHOT O
NOTOKA J I\
1 o

2 - )fh 100
VRN

LN

TPaHCOOPTHASA
30Ha ( 175Mma)

16 /

17 ?\ I nepexoiHas 1cm/ic
18 / 30Ha ( 200 ma) *

19 A 0,2
CM/C [ ? *

20 /\

21 JbIXaTeILHAA 0,02 cm/c
22 - 30Ha(2500 M) |

23 O 0,0 cm/c

Puc. 65. Pacnpeoenenue 6030yxa 6 neckux

MOXHO BBIICIUTh TPU 30HBI (pUC. 65) — TpaHCHOPTHYIO (37€Ch HE
OCYILIETCBIISIETCS Ta3000MEH), IEPEXOIHYI0 1 OOMEHHYIO.

Ocobennocmu Kpo8OmMoKa 8 1e2Kux.

CocraB anbBEOISIPHOTO BO3/IyXa 3aBUCHUT HE TOJIBKO OT 0OMEHa ra3oB C
BHEILIHEW cpenoi, HO U OT nepdy3un (KpoBOTOKa) jerkux. KanwmispHas
CETh HACTOJBKO pa3BHTa, YTO 00pa3yeTcs MPAKTUUSCKU CIUIONTHOW CIIOH
KpOBU Ha MOBEPXHOCTH allbBEOJ. B CBSI3M ¢ HU3KUM JaBICHHEM B MaJlOM
KpyTe KpoBOOOpaIeHUSI BEIPAKEHO BIMSHUE CHIIBI THIPOCTATUYECKOTO JaB-
JICHUSL.

OC00OEHHOCTHIO JIETOYHOTO KPOBOTOKA SIBJISICTCS €ro IMpsMasi 3aBUCH-
MOCTh OT BEHTWJISIIIMU. MeXaHU3Mbl CaMOPETYJISIIIUU KPOBOTOKa 0Oecreyn-
BAaIOT CHIDKCHHE TOHyCa MPEKANWUIAPOB W apTepUod TPH YBEITUYCHUHU
HaIPsOKEHUST KUCIopoia B TKaHsAX. [Ipu oTCyTCTBUM BEHTUIISIIUNA Pa3BUBACT-
Csl BA3OKOHCTPUKIIMSI, U KPOBOTOK B JAHHOM y4YaCTKE JIETKOTO HAIPaBIISIETCS
9Yepe3 MHOTOYHCIICHHBIE IITYHTUPYIOIINE COCYIbI.

Hapsiny ¢ 3aBucumocthio iepdy3un OT BEHTUJISIIUN CYIIECTBYET U 00-
patHasi cBsi3b. CHUKEHHE KPOBOTOKA MPUBOAUT K OPOHXOKOHCTPHKIIWU.
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KoHKpeTHBIM MeXaHU3MOM SIBJISIETCS YBEIWYEHUE TOHYCA TJIAJIKUX MBIIII]
OpoHXOB Mpu cHIKeHNUU HanpspkeHus: CO, B TKaHSX.

ObMmeH 2a308 MeHcOY ANbBeOISIPHLIM 8030YXOM U KPOBBIO.

["a3000MeH MPOUCXOAUT B allbBeojax (puc. 66), KOTOPHIX B JIETKUX Ye-
noBeka okosio 400 muH.mT. Jnametp anbBeon cocrtaBiser 150-300 M.
CyMMapHasi HOBEPXHOCTb aJbBEOJ B3POCIOr0 3JI0POBOTO YEJIOBEKA COCTaB-
et mwiomaas 50-80 M-,

aNTbBe0Ia

KalHLIap

¢ $V3HA razos B0 BHEMIHKI cpely  THPPVY3IHA ra3oB B KPOoBb
Puc.66. lugpghysus eazos 6 neckux

Huddy3noHHbI Oapbep JIETKHX MNPEICTaBIEH CI0EM cypdakTaHTa,
SIIUTENIMEM aJIbBEOJI, 0a3aIbHON MEMOPAHOU albBEOJ, CIOEM MEXKKICTOYHOM
KUAKOCTH, 0a3aIbHOM MEMOPAHOU KanWUIApa, SHAOTEIUEM Kauusapa, CJo-
€M IUIa3Mbl, MeMOpaHoil sputporuTa. Ero tommuna konebnercs ot 0,4 no
1,5 mxm. Koaddunment nuddy3un 3aBUCUT OT paCTBOPUMOCTH Ta3a B KU /I-
KocTu. J{J1s Kuciiopoaa oH NpUMeEpHO B 25 pa3 MeHsblle, yem s CO; .

Hampsxenue kuciaoposa B BEHO3HON KpoBH coctasiisieT 40 MM prT.cT.,
a TapIuajibHOE JIaBJICHUE B aAJIbBEOJIIPHOM Bo3ayxe - 100 MM pT.cT. (Tad. 2)
['paguenT naBnenus ais Hero Oynet paBeH 60 MM PT.CT.

Hanpskenue yriekucmoro raza B BEHO3HOM KpPOBH COCTAaBIIIET 46 MM
PT.CT., @ €ro MapuuaJIbHOE JAaBJICHHUE B AJIbBEOJSIPHOM BO3ayXe - 40 MM.pT.CT.
I'pagueHT naBneHus cocTaBiser 6 MM pT.CT.

OddextuBHOCTh TU(DPY3UN HACTOIBKO BBICOKAS, YTO B JIETOUYHBIX BE-
Hax HampsbkeHue kuciopoaa ( 96-100 Mm.pt.ct.) u yriekucnoro raza ( 40
MM.PT.CT.) IPUOJIMKAIOTCA K NaplHaJIbHOMY JABJICHUIO Ta30B B aJlbBEOJISIP-
HOM BO3/yXE€.

Tabmumna 2
BennunHbl HanpsHKEHUS M MAapUUAIBHOTO JABJICHUS Ta30B B CPE/lax OpraHnu3ma
AJIbBCOJIbI apTcpHraibHasA MECIKKIICT. KJIETKa BC€HO3HaA
KPOBb KNUOKOCTH KPOBb
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 zazoe Kpoesio.

I"a3pl epeHocsATCsT KPOBbIO B ABYX (hopMax: CBOOOJHO PACTBOPEHHOM

U CBA3AHHOM.
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N3 100 mit apTepruanbHOil KpOBU MOKHO U3BIIeYb 19-20 mu1 Kuciopo-
na, n3 100 M BeHo3HOW KpoBH - 13-15 mur. DTOT moka3arenb Ha3bIBACTCS
KHCJIOPOJHON €MKOCThIO KpOoBU. CITOCOOHOCTH KPOBH MEPEHOCHUTH KUCIOPOT
HCKJIIOYUTEIBLHO CBSA3aHA C HAJIMYKUEM B 3pUTpoIuTax remMorioduna ( 1 r re-
MorioonHa cBs3biBaeT 1,34 M kucnopoaa ). CBob6ogHO pacTBopeHHas Gop-
Ma B IUIaHE TIepeHOoca raza Majo 3HauMMa, HO UrPaeT pellaroilee 3HaueHue B
accoIMaly 1 IUCCOIMAllM OKCUTEMOTIIOONHA.

B xanumispax manoro Kpyra KpoBoOpailieHUs HalpsKeHUue KUCIopoia
npuomkaercs Kk 100 mm.pT.cT. CorylacHO KpUBOH IUCCOITMALIMM, B ITHX
YCIIOBUSX BECh T€MOTTIOONH CBS3BIBACTCS C KUCIOPOJAOM C 00pa30BaHUEM OK-
CUTeMOTJI00MHA.

B kanumisipax O0JbIIOr0 Kpyra CBOOOJHO pacTBOPEHHBIM KUCIOPO
mudPyHAUPYET B MEKKICTOUHYIO >KUAKOCTh MO TPAgUEHTy HaIpPSKEHHUS.
Ero nampspkenue B kpoBu cHuxaetrcss 10 40 MMm.pT.cT. OKCUTreMorioOuH
JMCCOILUUPYET, U YacTh €ro OTIaeT Kuciopoia. Heo0XxoaumMo oTMETUTh, YTO
B BEHO3HOU KpoBU 75% reMorioOMHa HaXOJIUTCA B BUJE OKCUT€MOTJIO0MHA.
T.e. popmMupyercs 1OCTATOYHO 3HAUYUTEIBHBIN KUCIOPOIHBIN pe3EpB KPOBH.
OH obecnieynBaeT NOTPEOHOCTh OpraHU3Ma B KHUCIIOPOJI€ B T€UEHHUE HEKOTO-
POTO BPEMEHU MOCJIE MPEKpaIICHUs JbIXaHUsl.

KpuBas nucconuaiuy oKCUreMorjioOuHa CIBUTAETCS BIPABO MPHU YBE-
JUYCHUH TeMIlepaTypbl U cHIKeHUH pH ( Kanusuisipbl O0JBIIOTO Kpyra Kpo-
BooOpamenus ) (puc. 67). T.e. B 3TUX YCIOBHUSIX CPOJICTBO IeMOIJIOOMHA K
kuciopony cHukaetrcs. [Ipu yBenmmueHun pH M CHUMKEHHH TemIlepaTypbl
MIPOUCXOJIUT CABUT KPHUBOU BJIEBO ( KamWJUISIPhl Majoro Kpyra KpoBooOpa-
IIEHUS ).

% HDO, veeanvuenne pH,
100% CHH/REHHE TeMIl.
920% pH 7,35, HopMm.Temm.
75% vMeHnbmenne pH,

VYBeJIN'IeHHE TeMII

40 60 100 PO,

Puc. 67. Kpusas ouccoyuayuu oxcueemo2nobuna
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SPHTPOIIHT ILTA3IMA

CO;, = CO:
Kapﬁoa:’i/rn;l;paaa
CO; + H,O0 —H,COs
2N
H* HCOy ———— = HCO: +Na- NaHCO;
H:CO; + KHbO, 0,
HHb

KHbO; — KHb+ O,
KHb+H —K "+ HHb

HHb + CO; ___CL

K*+ CIr = KC

Puc. 68. Tpancnopm yenexucnozo 2aza

N3 100 M kpoBu MOkHO u3BjIeYb 58 Mi1 CO,. M3 HUX 2,5 MJI IepeHo-
CUTCS B BUJIE CBOOOJHO pacTBOPEHHOU (GopMmbl, 51 MII B BUJE COJIEH YroJib-
HOM KUCOTHI, 4,5 MII B BuJe KaporemorioouHa. CrenoBaTeabHO, OCHOBHOM
dbopmoii TiepeHoca SBJISIOTCS COJIM YTOJIBHOM KUCIOTHI ( HAaTpHeBas - B IIJ1a3-
Me, KaJueBas - B )pUTporute) (puc6y).

16.3. Pezynsauusn ovixanus. /[vixamenvHolii yeHmp.

Jlokanuzayus u cmpoenue 0bixameyibH020 YeHmpa.

MexaHu3Mbl PEryisiliuM JIbIXaHUs 00ECIeUnBalOT MOCTOSHCTBO Tra3o-
BOI'0 COCTaBa KPOBU IPU U3MEHEHUSX MapIUAIBHOTO JABJICHUS KUCI0POJia B
okpyxaroieM Boznyxe oT 80 1o 300 MM prytHOTrO ctosiba. [Ipu nedunure
KHUCJIOpOJa B OPTaHU3ME MUHYTHBIN 00bEM JbIXaHUSI MEHSIETCS OT 6-7 J1 /MUH
10 120 1 /muH.

B 3aBucuMOCTH OT HampsiKEHUS B KPOBH YTJIEKUCIIOTO Ta3a U KUCIIO-
pona, a Takke OT (PYHKIIMOHATHHOTO COCTOSIHHSI OpraHM3Ma MEHSIOTCS 4a-
CTOTa Y TJIyOWHA NIbIXaHWsI. ODTHU U3MEHEHUs OOYCIOBICHBI PedIICKTOPHBI-
MH MEXaHU3MaMHU.

NHTeHcuBHOCTh OOMEHA razamMu albBEOJISIPHOTO BO3yXa U KPO-
BM CTOJIb BenuKka, uTo HanpsbkeHue CO;, u O, B OTTEKAIOIIECH OT JIETKUX KPO-
BU PaBHO TaKOBOMY B aJbBEOJIIPHOM BO31yXe. Bce OCHOBHBIE MPOIIECCHI
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JBIXaHUS PETYJIUPYIOTCS, HO Hamboiee 2PPEKTUBHON U OBICTPOI SIBISIETCA
perynanus BHEImHero Abixanus. OHa OCyHIECTBIACTCA PEPIICKTOPHBIMU Me-
XaHU3MAaMH U CBSI3aHA C Pa3pak€HUEM XEMO- U MEXaHOPELENTOPOB.

OOmiee 3HaYeHWE PETYJSAIMNA BHENTHETO JIBIXaHMsI COCTOUT B oOecte-
YEHUH YaCTOTHI U TIIyOWHBI JIbIXaHUSI, HEOOXOAUMBIX UIS MOAJIEPKaHus MO-
CTOSIHCTBA HAINpPsDKEHUS YIJIEKHUCIOro Ta3a M KHUCIOpOJa B apTepHATbHON
KpPOBH.

AJIeKBaTHOCTbh CHAaOKEHUSI TKaHEW KUCIOPOAOM OYJET ONpeAessiThCs
U3MEHEHHEM U JIPYTUX MPOIECCOB JbIXaHUs ( CUCTEMBI KPOBHU, KPOBOOOpa-
[ICHUS, ’THTEHCUBHOCTH MPOIIECCOB META00IM3Ma B TKAHSX ).

JIpIXaTeNbHbIM LEHTP - COBOKYITHOCTh HEUPOHOB, YYaCTBYIOIIUX B pe-
TYJISLUY AbIXaHUS.

LleHTpanbHbIA ABIXaTEIbHBI PUTM TE€HEpUpPYETCs OyJIbOapHBIM OTIE-
JIOM JbIXaTeJNbHOrO ILieHTpa. JlJisi Hero CBOMCTBEHHA aBTOMATHs, KOTOpas
MPOSIBJISIETCS. B IEPUOJNYECKON CMEHE BO30YKJIEHUA U TOPMOMXKEHUSI MHCTH-
PATOPHBIX U SKCIIUPATOPHBIX HEUPOHOB.

JIpIxaTenbHble HEHPOHBI JIOKAJIU30BaHbl B MApHBIX BEHTPAJIBHBIX U
JTOpCAIBHBIX SA7Ipax JHA 4 *KeTyI04yKa MpooJiroBaToro Mosra (puc. 69).

JlopcanpHOE SAPO COAEPKHUT NPEUMYIIECTBEHHO WHCIHUPATOPHBIE
HelpoHbl. MIX akcoHBl 00pa3yroT CHHAIIChl HA MOTOHEMpPOHAX, MHHEPBUPYIO-
MUX MbIIIB guadparMel.  braronaps mperMyIieCTBEHHOMY pPAacIOoxke-
HUIO HHCIIMPATOPHBIX HEMPOHOB B JOPCAIBHBIX SIIpax UX YCIOBHO Ha3bIBAKOT
LIEHTPOM B/10Xa ( HHCIUPATOPHBIM ).

BenTpanpHbie sapa coAep’KaT U WHCIHPATOPHBIE, U 3KCIUPATOPHBIE
HelpoHbl. X akCOHBI 00pa3yl0T CHHANTUYECKHME KOHTAKTHI HA MOTOHEUPO-
Hax MEKpEeOEpPHBIX MBIIIL U MBI OpIOMIHON cTeHKH. O00I0AHOE SAPO CBS-
3aHO C BEHTpaJIbHBIMH spamMH, OOECIIEUYMBAET COTJACOBAHUE COKPAILIEHUS
MBI [JIOTKH U TOPTaHU C JbIXaTeIbHBIM LUKJIOM. MeXny MHCIUPATOPHBI-
MU U DKCIUPATOPHBIMU HEHMPOHAMHU CYIIECTBYIOT aHTATOHUCTUYECKUE OTHO-
HIEHUS, KOTOPbIE MPOSBIIAIOTCS B TOM, YTO BO30YKJAEHHE OJHHUX MPUBOJIUT K
TOPMOXEHUIO JPYTHX.
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Puc. 69. Aopa ovixamenvrnozo yenmpa

OnHa 13 runoTe3 NPOUCXOKIAEHUS LHEHTPAIBHOTO JBIXAaTEIbHOTO PUT-
Ma ( MepUOAMYECKON CMEHBbI BO30YKIECHHSI MHCIUPATOPHBIX M AKCIHUPATOP-
HBIX HEMpPOHOB ) MpeAroaraeT HEOJHOPOJHOCTh MOIYJISIUU UHCIUPATOP-
HBIX HEHPOHOB - Ra u RP (puc. 70).

Rou HelipoHB! aKTUBHBI TOJIBKO Ha BJOXE, @ R[3 HEWPOHBI aKTUBHBI U HA
BJIOXE, U HA BBIIOXE, IPUYEM HX AKTUBHOCTH BO3pPACTAET K KOHIY BIOXA,
YCUJIUBAETCS MPHU YBEIWYEHUH aPPEPEHTHOM HMITyJIbCAllMM OT MEXaHope-
LENTOpOB pacTsukeHus Jierkux. [Ipeanonoxeno, uro R rpynna HeiipoHos
TOPMO3UT aKTUBHOCTHh ROl HEMPOHOB.

CortacHO 3TO# runoTe3e, ynpOWEHHbBIM MEXaHU3M LEHTPAIBHOTO JIbI-
XaTeJIBpHOr0 pUTMa peanusyercs cienyromum oopaszom. [Ipeanomnaraercs, yto
Ro. HelipoHbl 001a7aI0T CIIOHTAHHOW aKTUBHOCTHIO. X BO30OYX)IeHHEe depes
CHUHAINTUYECKNE KOHTAKTHI BBI3BIBAET BO30YKI€HNE MOTOHEHPOHOB MHCIIUPA-
TOPHBIX MBIIII] - MPOUCXOAUT BOX. [TocpencTBoM komaTepaieid Bo30yx/e-
Hue nepenaercs Ha R} HEMpOHBI, KOTOpPbIE MOCPEICTBOM BCTAaBOYHBIX TOP-
MO3HBIX HEHPOHOB TOPMO3AT aKTUBHOCTh Rou HEllpoHOB. OHM NEpexonsT B
COCTOSIHUE€ TOPMOYKEHHUS, TMEpPecTaroT BO30YKJaTh HHCIUPATOPHBIE MOTO-
HEUPOHBI U MTPOUCXOAUT BBIAOX. TopMoxkeHne Ro. HEHPOHOB BBI3BIBAET IIpe-
KpalieHue aktuBanuu R} HEHpoHOB, KOTOpbIE B CBOIO OUEpe/lb NEPECTaIoT
TOPMO3HUTh CIIOHTAHHO aKTHBHBIE Rol HelipoHbl. OHU BO30YXKAAOTCS, U MPO-
HCXOAUT CIEAYIOIIUHN BIOX.

LeHnTpanbHbINA AbIXaTEIbHBIA PUTM ONPEIEISIETCS AKTUBHOCTHIO OYJIIb-
OapHbIX HEMpoHOB, Moyupyetcs Apyrumu otaenamu LTHC u apdepentrHoi
UMITyJIbCAlIuel ¢ nepudepun.
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Puc. 70. Bzaumooeiimcsue HelipoHos 0blxamenbHo20 YyeHmpa

Yactora 1 riayOuHa JbIXaHUS ONPEAEISIIOTCS TOHYCOM JIbIXaTE€IbHOTO
LEHTpa, KOTOPbIM 3aBUCHUT OT OOILIEro COCTOSHUS LEHTPAIbHON HEPBHOW CH-
CTEMBbI. DKCIIEPUMEHTAJIBHO JI0Ka3aHO U3MEHEHHUE aKTUBHOCTH JIbIXaTeJIbHO-
ro LEHTpa NpPHU CABUTaxX B ra30BOM COCTaBE KPOBHU.

Hopmokcus - HopMaabHOE HAINPsHKEHUE KUCIIOPOa B KPOBHU.
I'unokcemus - HOHWKEHHOE HaNPSDKEHUE KUCIOPO/1a B KPOBH.
I'unepokcust - MOBBIIEHHOE COAEPKAHUE KUCIOPOJa B KPOBH.
['Mnokcus - CHU)KEHHOE COJIepKaHUE KUCIOPOIa B OPTaHU3ME.
HopMmoxkanHus - HopMmanbHOe cosiepxkanue B kpoBu CO;.
['unepkanHus - NOBBIIEHHOE cojiepxkaeHue B KpoBu CO;.
I'mnokanHus - noHMKEHHOE coaepxkanue B Kpou CO,.

[Ipu nosviwenuu nanpsscenus yenekucioeo eaza B kpoeu ¢ 40 no 60
MM PT.CT. BEHTWJISIIUS JIETKUX Bo3pacTtaeT ¢ 6-7 i/muH no 70 n/mun. [lpu
JanbHEHIIeM YBEJIMYEHUU HANPsHKEHHUS Ta3a MUHYTHBIA 00BEM BEHTUJISLIUU
HE BO3pacTaer.

VYwMmenbuienne pH kpoBu Ha 0,1 yBenuuuBaeT BEHTWISIUIO JIETKUX Ha
2n/muH ( ipu PCO, 40 MM pT.cT.). ['a30BBI# a1K103 BbI3BIBAET 00JIee 3HAYHU-
MO€ YBEJIMUEHUE JIETOYHON BEHTUISILIMY, YEM METa0OIUYECKHI.
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Biugane PO,. I'unokcemusi NpUBOJIUT K YBEJIMYEHUIO JIETOUHON BEH-
TUJISILMA, HO B TOPA3J0 MEHbIIEH CTENEHU, YEM TUIIEPKAITHHUSL.

B ycnosusx gusuonocuueckoii Hopmbvl pe2yisayus HeuHe20 OblXaHus
obecneyugaemcs usmenenusimu pH u PCO, 6 kposu, no ne PQO,.

HNudopmaiinio o ra30BOM COCTaBE KPOBHU JBIXATENbHBIN HEHTP MOIY-
YaeT MOCPEACTBOM Mepu(eprudecKux U HEHTPATbHBIX XEMOPEIEITOPOB.

llepugepuueckue xemopeyenmopwi. PacnonioxkeHbl B BaXXHEHIITUX CO-
CYIUCTBIX pe(IEKCOTEHHBIX 30HaX - Ayre aopThl ( aOpPTaJIbHOE TEJbIIE ) U Ka-
pOTHIHOM cuHyce. OCHOBHBIMH SIBJISIFOTCS PELENTOPBI KAPOTUIHOTO CUHYCA.
PearnpyroT Ha rumnepkanHuio, aluao3 U runokcemuro. AddepeHtHas um-
nyJbcalus OT NMepuPEepUUECKUX XEMOPELENTOPOB MPEUMYIIECTBEHHO yCH-
JMBAaET AaKTHMBHOCTHh MHCIIMPATOPHBIX HEMPOHOB.

Llenmpanvrvie xemopeyenmopol. Haxonsarcss B mIpoJ0ArOBaTOM MO3TE.
Pearnpyror Ha cHmxenue pH nukBopa. MIX 4yBCTBUTEIBHOCTh OYEHb BBICO-
kas. [Ipu camxkennn pH yBennumBaercs o01asi ”HTEHCUBHOCTh LEHTPAIbHO-
ro JbIXaTEIbHOTO pUTMA ( TOHYC JbIXaTEIbHOrO IieHTpa ). Paszapaxkenue
LHEHTPAIBbHBIX XEMOPELENTOPOB MPUBOJUT K AKTUBALMM KaK HHCIHPATOP-
HBIX, TaK U SKCIIUPATOPHBIX HEUPOHOB.

Mexanopeyenmopul 1eckux 8 pe2ynsayuu ObLXAHUS.

Penenrops! pactskeHns. Haxondrcs B TIIaJKOMBIIIEYHOM CJIOE€ BO3-
ITYXOHOCHBIX IIyT€H, OTCYTCTBYIOT B ajibBeojax U IieBpe. O01agatoT HU3KOM
CHOCOOHOCTBIO K ananTtaiuuu. AddepeHTHass UMITyJIbcalus OT HUX YBEJTUYH-
BAeTCs MpPHU PACTSHKEHUM JIETKUX Ha BIoxe. VX B0O30yIMMOCTb CHMIKAeTCs
npu cHuxkeHun PCO, B aJIbBEOJISIPHOM BO3yX€E.

Bo30ysxaeHue ot 3Toil rpymnibl penenTopoB MepeaaeTcsl Mo YyBCTBU-
TEJIbHBIM BOJIOKHAM Baryca B IMpOJOJTOBAaThId MO3r, YCUJIMBAeT 3KCIUpa-
TOPHYIO AKTUBHOCTbH JIBIXaTEJIbHOTO LIEHTPAa U CHMXKAET MHCIUPATOPHYIO (
akTuBUpyeT R} HelipoHbI U TOPpMO3UT RoL HEHPOHBI).

Peyenmopvl pacmsdicenus a61310mcs 6adCHOU cOCMagAowel 6 me-
Xanuzme 02panuieHusi NPoOOIHCUMENbHOCMU 800XA.

HUppumanmmuvie peyenmopul. PacnionoxkeHbl B 3MUTEINH U CyOsmuUTe-
JIMM BO3MYyXOHOCHBIX MyTei. O0JanaoT BICOKON CIIOCOOHOCTBIO K aJlamnTa-
ouu. SBISIFOTCS MEXaHO- M XEMOUYBCTBUTEIBHBIMU. Pa3paxatorcs npu pac-
TSOKEHUU JIeTKUX, YACTUIAMHU MbUIM, MapaMyd aMMHAKa, TaOauHbIM JbIMOM,
eakuMu BemlectBamu. [Ipy ux pasapakeHUH OCYIIECTBISIIOTCA 3alllUTHHIE
IbpIXaTeabHble pediekchl ( Kallelb, YUXaHHE).

FOxcmaanveeonspuvie (kanuniaphule) peyenmopvl. Haxonsres B Ka-
OUJUIApaX MaJIoTo Kpyra KpoBoOOpalleHUs. AKTUBUPYIOTCS MPU TUIEPTEH-
3UM MaJioro Kpyra, J€HCTBUM TMCTAMHHA, HUKOTHHA, OTEKE JIETKUX U MOBpe-
KIACHUM JIETOYHOW TKaHu. AQdepeHTHas UMITyJIbcalusl MOCTyNaeT B MPO-
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JIOJITOBATHIA MO3T, BBI3BIBAET U3MEHEHHUE JIbIXaHUSI MO TUIY OpTOMHO3. Of-
HOBPEMEHHO MPOUCXOIUT pedieKTopHas OPOHXOKOHCTPUKITHS.

I'nasa 17. ®PU3NO0JO0OI'USA ITIMIIEBAPEHUA

CywHocmb nuwesapenust, nuuesoll yeHmp, 20100 U HACbLUjeHUe.
DynKyuy nUWesapumeIbHO20 MpaKma u Memoovl €20 U3y4eHus.
Tuwesapenue 6 nonocmu pma.

Tuwesapenue 6 sicenyoxe.

Tuwesapenue 6 monkou Kuuike.

Bcacwvisanue.

Tuwesapenue 6 moacmou Kuuixe.

Noook~owhE

17.1. Cywmynocmo nuwesapenus, nuuieeoii yeHmp, 20,100 U HaAcvluieHuUe.

Opranusm — OTKpbITasi CUCTEMa, Ba)KHBIM MOMEHTOM CYIIECTBOBAHUS
KOTOpPOH, SIBJIAETCSA MOCTOSTHHBIM OOMEH BEIIECTBOM M 3HEPIHEil C BHELIHEH
cpenoi. 3Hauenue CUCTEMBI MUILIEBAPEHUS COCTOUT B TOM, UTO OHA SIBJISIETCA
OCHOBHBIM ITOCTaBIIUKOM IIJIACTUYECKOTO U YHEPTETUUECKOr0 MaTepuaia JJis
OpraHu3Ma.

Cywnocms IMIIEBAPEHUSI COCTOUT B TOM, YTO MOJUMEPHBIE CYOCTPAThI
— O€JIKH, KUPBl U YTJIEBOJbl B MUIIEBAPUTEIILHOM TPAKTE PACHICIUISIOTCS 10
MOHOMEPOB, TEpsisi BUJOBYI0 M WHIMBHUIYAIbHYIO CHEIU(UYHOCTH, B BUJE
YEero U BCaChIBAIOTCHI.

[ToCcTOSIHCTBO ypOBHSI MUTATEIBHBIX BEIIECTB MOJJIEPKUBAETCS CIOK-
HOUM (YHKIIMOHATBHOW CHUCTEMOM, BKIIIOUAIOIINE Pa3HbIE CHCTEMbl OPTaHMU3-
Ma.

Tuwesou yenmp — COBOKYITHOCTh HEUPOHOB, OTBEYAIOIINX 3a PETYJIsi-
U0 TTIOCTOSTHCTBA YPOBHS NMUTATEIBHBIX BEIIECTB B KPOBHU.

Humpamypanouas uepenas cucmema SBISETCS HU3IIMM, HO OYEHb
BOXHBIM YPOBHEM PEryJislNu nuieBapeHus. Ha stom ypoBHe perynupyercs
4acTh OpraHa MUIIEBAPEHUs], €T0 MOTOPHAs, CEKPETOpPHAsl U BCachIBaTeJIbHAS
(GYHKIIUY MPUBOJSTCS B COOTBETCTBHE C KOJUYECTBOM M Kaue€CTBOM IOCTY-
MAKOLIEH MUIIH.

CnunHoti u npooonzosamvlti Mo32 odecreuynBaroT 3GHEepEeHTHYIO WH-
HEPBALIMIO MUILEBAPUTEIBHON CUCTEMBI U €€ CAMOPETYJIISLIHIO.

l'unomanamyc oTBeyaeT 3a OOBEKTUBHBIE MEXAaHU3MBI TOJI0/Ia U HACHI-
HIEHHUS, HA €r0 YPOBHE XPAHSTCS BUJOBBIE IMPOTrpaMMbl MUIIEBOIO IMOBEJE-
HUSL.

Jlumbuueckas cucmema OTBEYaeT 3a CyObEKTUBHBIC MEXaHU3MBI TOJIO-
Jla ¥ HACBHIILICHUSI, HOPMbI MUIIEBOTO MOBEJICHUS, UHIUBHUIYaJIbHbIE OCOOCH-
HOCTH TTUTaHUS.

Kopa 6onvwux nonywapuii ronoBHOTO MO3ra 00€CIeUUBAET YCIOBHO-
pedIIeKTOPHYIO PETYIISAIUI0 CUCTEMbI MUILEBAPEHUS U MUILEBOTO TTOBECHUS.
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I'0100 — GpU3NOIOTUYECKOE COCTOSHUE, OTpaXkaroliee MoTpeOHOCTh Op-
raHu3Ma B TUTATENbHBIX BEHIECTBaX, OOBEKTHBHO CBSA3aHO C WX HHU3KUM
ypOBHEM B opranu3me. B BOSHUKHOBEHHH COCTOSIHUSA Tojoja OOJbIIoe 3Ha-
YeHHE UTPAET CHUKEHHE apPepeHTHON UMITYJIbCALUU OT MEXaHOPEIEITOPOB
KeIyIKa.

Hacviuyenue — 00b€KTUBHOE COCTOSTHHUE, CBSI3aHHOE C MTOCTYIVIEHUEM B
OpraHu3M MHIY U HOpMaJu3alKuell YpOBHS MUTATEIbHBIX BEIIECTB B KPOBH.
B pesynbrate uzmeHenus agQepeHTHON UMIIYIbCAallUd OT MEXaHOPELEINTO-
POB JKEIyAKa CTPYKTYpPBHI LIEHTpa rojofa TOPMO3ATCS U YBEIMYMBAETCS aK-
TUBHOCThH CTPYKTYp LIEHTpa HachllleHus. l[luiieBoe moBeseHne TOpMO3UTCH,
OpTraHu3M MEPEeXOAUT U3 COCTOSHHS AKTUBHOCTU B COCTOSTHHE ITOKOSI, YCTIeII-
HOE MUIIEBOE MMOBEACHUE HAa YPOBHE CTPYKTYP T'OJIOBHOTO MO3Ta MOOUIPSAETCS
BBIOpOCOM OeTTa 3HA0p(HUHA, BO3HUKAET MPUATHOE YYBCTBO HACBILICHUS,
YMHPOTBOPEHUS, yIOBOJIBCTBUA. [[eATEIBHOCTh CUCTEMBI MHILEBAPCHHUS TIe-
PEXOANT B MUIIEBYIO, 00ECTIEYMBAIONIYIO PACHIETUICHNE TTUIIH 1 BCAChIBAHHE
NUTATENbHBIX BELIeCTB. [lepsuunoe Hacviujenue HACTYNAET B TEUEHHUE He-
CKOJIBKUX MHUHYT, UMeET Pe(IEKTOPHYIO NPUPOAY U 00yCIOBICHO YCUIIEHHU-
eM addepeHTHON HUMITyIbCAlMH OT MEXaHOPELENTOPOB PACTITUBAIOIIETOCS
Kenmyaka. Bmopuunoe nacvluyenue 00yCIOBIEHO BCACHIBAHNEM KOMIIOHEHTOB
IUIIY, HACTYNAEeT Yepe3 HECKOJIbKO 1€CATKOB MUHYT MOCJIE IIpUeMa MUIIIH.

17.2. @ynkyuu nuwesapumeibHO20 MPAKMA U MEMOObL €20 U3YUEHUA

Momopnass — obecrnieunBaeT MEXaHUYECKOE pa3MelbueHue THUIIH,
CMEIIMBAHUE €€ C MUIIEBAPUTENBHBIMU cOKamu, npojsuxenue 1o KKT,
y4acTBYyeT B 00€CTICUCHUH MEXaHW3MOB BCAaChIBAaHUSI.

Cexpemophas — BBIIEIICHUE CEKPETOB, BBI3BIBAIOIINX JCHATYPALUIO U
JenouMepu3aluio nuiu GepmMenTamu. JlesTeIbHOCTh CUCTEMBI MUILIeBape-
HUSI HANOMUHAET KoHBeiep. OO0paboTka muiy (pepMeHTaMU KEITyJO0YHOTrO
COKa SBJISIETCA BaXKHBIM YCIIOBHEM IS €€ MOCIEAYIOIIETO PAacIICIVIEHUS B
KHUIIIEYHUKE.

Bcacvieamenvnas — obecneunBaer noctyrmiienue u3 mnosioctu JKKT
MPOAYKTOB PaCUICIUICHUS TTHILIH.

Hnuxkpemopnas —obecneunBaercst npoaykiued ropmonoB JXKT. Onu
YYaCTBYIOT B CAMOPETYJISIIUA CUCTEMBI TUIIEBAPEHHS M OPraHU3Ma B LIEJIOM.

Oxckpemopras —00€CTIeunBaeT BHIBEICHUE U3 OpraHn3Ma HE HYKHBIX
Y BPEAHBIX MPOIYKTOB, 4 TAKKE BPEMEHHYIO Pa3rpy3Ky OT HUX KPOBEHOCHO-
ro pycia. B cocraBe muinieBapuTeNbHBIX COKOB B MOJIOCTh KEIyAKAa U KHU-
[IEYHUKA MOCTYIAIOT: MOYEBUHA, KEIUYHbIC MUTMEHTHI, TOKCUHBI, PaJIMOAK-
TUBHBIEC U30TOTbI, KPACUTEIH, JIEKAPCTBEHHBIE BEIICCTBRA.
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3awumnas —obecrieunBaeTcs OAKTEPUIIUAHOCTHIO MHUIIEBAPUTEIBHBIX
COKOB (COJIIHAsl KHCJIOTA KEIyJIO0YHOIO COKa, JIM30LMM) U JAESITEIbHOCTHIO
MOIIIHOM UMMYHHOU CHCTEMBI OPTaHOB IHILEBAPECHUS.

MemoOvl uzyuenus cucmembl NUWEEAPEHUSL.

JUtst vicciienoBaHusl CUCTEMbl MUIIEBAPEHUSI UCIOJIb3YIOTCS IKCIIEpH-
MEHTaJIbHBIE METO/bI U PE3YNbTAThl KIMHUYECKUX HAOIFOICHHM.

DKcrepuMEHTAIbHbIE METO/IbI JIEATCSI Ha OCTPhIE U XPOHUYECKUE.

OCTpBIil OIBIT COCTOUT B TOM, YTO IOJ{ HAPKO30M OTKPBIBAETCS AOCTYII
K U3y4aeMOMY OpraHy U IPOU3BOJUTCS €T0 U3YUEHHE.

[IpeumytiecTBo:

- HEOTPAaHUYEHHOCTh JAOCTYIA K U3y4aeMOMY OOBEKTY.

Henocrarku:

- HCCIEAOBaHUE MPOBOJUTCS MOJA HAPKO30M MPU HAPYIIEHHON
HEPBHOU perynsiunu QpyHKIui,

- KpaTKOBPEMEHHOCTb UCCIEAOBaHUS (HECKOJIBKO YacoB),

- HEBO3MO>KHOCTb U3y4YeHUS (DYHKIIMH B TUHAMHUKE,

- ru0enb KUBOTHBIX.

XPOHUYECKUI 3KCIEPUMEHT HAYMHAETCS C MOATOTOBKHU AKCIIEPUMEH-
TaJbHOTO >KMBOTHOIO, 3aKJIOYAIOIIEHCA B TOM, YTO IMOJ HAapKO30M, B CTe-
PWIBHBIX YCJIOBUSX XMBOTHOMY BXKMBIIAIOTCS JaT4MKH, ¢ucTyna u T.a. B
IIOCJICONIEPALIMOHHBIN MEPUOJ KUBOTHOE BbIXaKMBaeTcsa. K skcriepuMeHTy
IPUCTYIAOT ITOCJIE MOJHOTO €T0 BBI3JOPOBJICHUS.

[IpeumytiecTBo:

- JKMBOTHOE MCCIIEAYETCS B YCIOBUAX (PU3HOIOTHUECKON HOPMBI,
- HPOJOJIKUTEIIBHOCTh UCCIIEIOBAHNUS,
- BO3MOYXHOCTh MHOTOKpPAaTHOM IOCTAHOBKM JKCIEPUMEHTa Ha
OJIHOM KUBOTHOM,
- JKUBOTHBIC HE TUOHYT.
HenocrtaTtok — Tpy40€MKOCTb.

17.3. Iuwesapenue 6 nonocmu pma.

B monoctu pra mpoucxXoauT MeXxaHWYecKas, TEepBUYHAS XUMHUYECKas
00paboTka mumu 1 (HOPMHUPOBAHHUE THIIECBOTO KOMKa. BpeMs HaxoxaeHus
MWLM B TIOJIOCTH pTa cocTasisier 15-18 c.

Peyenmopmnwiii annapam nonocmu pma. Ilonocts pra sBiusercs dop-
ITOCTOM IMHMIIEBAPUTEILHON CHCTEMBbI, BOCIIPHMHUMAIOIINM IHIIEBOM pa3apa-
x)utelb. OT pasapaxkeHus pelenTOpOB 3aBHUCHUT JajbHEHIas €€ JesTelb-
HOCTh. B cnu3ucToit 0005104Ke MOJOCTH PTa HAXOATCS BKYCOBBIE, TEMIIEpa-
TypHBIE, MexaHopenenTopsl. OT HUX B MHIIEBOW IIEHTP MOCTYIAET OOIIH-
Has nHOPMAITUS O KOJMYSCTBE U KaUeCTBE MOCTYITAFOIICH IHIIIH.
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Kesanue — pednextopusiii akt. [lumna pasnpaxaer perenTopsl CiIu3u-
cTOM 000JI09KH moJocTh pTa. AdQdepeHTHOe BO30YKIeHNE 10 TPOMHUIHOMY
HEpBY IepeacTcsl B MUIIEBON IIEHTP, 0OpabaTbiBaeTcs, U d3PPepeHTHas UM-
IyJIbCALMS MOCTYNAET K >KeBaTENIbHBIM MBIIIIAM. B akTe jkeBaHUs y4acTBY-
FOT MBIIIIBI SI3bIKA, HIEK, YEMOCTEN. B mpouecce »eBaHus MHUIA NepeTupa-
€TCS ¥ U3MEJIbYAETCS, CMauMBAETCS CIFOHOM, (POpMUpyeETCs MUILIEBON KOMOK.

Cnrona — BbIIENSIETCS OOJBIIUMU CIIOHHBIMU JKeJie3aMU (OKOIYIIHBI-
MU, MOJBS3BIYHBIMH, MOAYETIOCTHBIMU) M MEJIKHUMH >KEJIe3aMHU CIU3UCTON
000s10ukH mojoctu pra B konuyectBe 0,5 — 2,0 1 B cyTku. OKOJIOYIIHBIE U
MaJible JKelie3bl OOKOBBIX MOBEPXHOCTEHN SI3bIKA SIBIISIIOTCS CEPO3HBIMU U BbI-
JIEJISIIOT CEPO3HBIA CEKPET, MaJlble JKeJie3bl KOPHS s3blKa U HeOa CIU3HCTHIE,
BBLACIAIOT CiM3b. [loguentocTHbIE, MOABA3BIYHBIE, MEIKUE JKEIE3bl CIU3U-
CTOM 000JI0UKH T'Yy0, KOHUHKA SI3bIKa — CMEIIaHHBIE.

Cocmas cnionwvl. pH 5,8- 7,4, 3aBucuT OT cKkOpocTH cexkpeuuu. Ilpum
BBICOKOM CKOPOCTH ClIfoHa ciadoienoyHas. CitoHa conaepxut 99% Boawl u
CyXOM OCTaTOK. DJIEKTPOJUTHBIM COCTAB OJIU30K K MJIa3Me KPOBH.

Depmenmul cruonsl. B cmone conepxutcs 6onee 50 pepMeHTOB, HO
MUIIEBAPUTENBHOE 3HaYEHUE UMEET anb(da amuiaza (pacuieruisieT moiamcaxa-
PUABI 1O TUCAXapUJIOB U, YaCTUYHO, MOHOCAXapUJIOB).

Pecynayua crnionoomoenenus.__OcymectBisierca pediexkropHo. Jla-
TEHTHBIA NEPUOJ CIIOHOOTAENEHUs 2-3 ¢. ApdepeHTHas UMIyabcanus OT
BKYCOBBIX PELIENTOPOB IOJIOCTH PTa IO TPOMHUYHOMY, JULEBOMY, SI3BIKO-
TJIOTOYHOMY M OJIY>KIArOIIMMHU HEPBaM MOCTYTAIOT B MPOIOJATOBATHI MO3T U
ciuaHoi Mo3r (Il — IV cerments). DddepenTHas uMmirynbcarus Mo cuMmIa-
TUYECKUM U MApaCUMIATUYECKUM HEpPBAaM IMOCTYMNAET K CIFOHHBIM YKEJe3aM.
Cumnaruyeckasi CTUMYJISALMS BBI3BIBAET BBIIEIEHUE HEOOJBIIOTO KOJIMYe-
CTBa CJIM3UCTOM CIIIOHBI, MapacUMIaTUYECKass — OOJBUIOTO KOJIWYECTBA Ce-
PO3HOI.

I'nomanue sBnsierca pedaekTopHbIM akToM. LIeHTp rioranus pacro-
JIO’KEH B mpojoJiroBaToM mo3re. Maspl riaotanus: potoBas (IpOU3BOJIbHAS),
roTo4yHas (ObICTpasi HEMPOU3BOJIbHAS ), MUIIEBOAHAS (MEIJICHHAs] HEPOU3-
BoJibHAs). [IpoAOIKUTENBHOCTD MPOIBMKEHHS MUILH 110 MUIIEBOAY COCTaB-
aset 8-9 ¢, xxuakoi — 1-2 c. [IpoaBmwkeHne MUIIEBOro KoMmka odecrneunBaeT-
Csl COKpALICHUSIMU MBIIIL] TUIIEBO1a (BEPXHSSA TPETh — MONEPEYHONOI0CaTas
MYyCKyJlaTypa, HUKHUE JIBE TpeTH — rnajkas). llapacummatudeckas cTUMy-
JSAIUSA CTUMYJIHPYET MOTOPHKY THIIEBOJIa M pacciialisieT KapAualbHbBIN
cUHKTEp, CUMIIATHYECKAsi — TOPMO3HT.

17.4. Iuwesapenue 6 rcenyoke
[TumeBapeHue B *KenyaKe SBISIETCS BAXKHOW YACThIO NEpPEBapUBaHUS
nuiy. B mporecce riotaHus muIa MOPIUOHHO MOCTYIAET B KEIYJIO0K U
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CJIOSIMH 3amOJIHAET ero. B 3ToT meproa HaOMIOgaeTCss MUIeBas WHTEPOpe-
LENTUBHAS peJakcalus *)enayaka. [ JagkoMblllieuyHas TKaHb EIyJIKa pac-
ca0JIsIETCSl U HE MPEMATCTBYET €0 3al0JIHCHHUIO.

[lepeBapuBaHne MUILIKA KETYJIOYHBIM COKOM MPOUCXOAUT B MOBEPX-
HOCTHOM CJIOE€, MPUJICTAIONMINM K CIM3UCTOW OOOJIOUKE >KeTyJIKa MO JeH-
CTBUEM KHCIBIX NpoTenHa3. OOpaboTaHHBIM XMMYC 3a CUET JABWKEHHUH kKe-
JyJIKa Kak Obl «CIU3bIBACTCS» C MMOBEPXHOCTH IMUILEBOIO KOMKa, NIEpeIBUTa-
€TCs K MUJIOPUYECKON YaCTH KEIyJKa U 3BAaKYHPYETCA B JIBEHAILATUIIEPCT-
HYIO KUIIKY.

Cocmae s#ceny0ounozo coka.

B cytku Beigenserca 2,0- 2,5 1 xkeny104Horo coka. KucioTHocTh xe-
JyJIOYHOTO COKa, MOJIy4YeHHOro Ha (oHe muIeBapeHus, coctasiseT 1,5-1,8
pH. BHe numeBapenust peakuus ciadokucias. Psijg KOMIOHEHTOB XelyJa04-
HOTO COKa aKTUBHO 0Opa3yrOTCs CIM3UCTOM 00O0JIOUKOM KemyaKa: (epMeHTHI
(rmaBHBIE KIIETKH), COJIIHAs KHCJIOTa (OOKJIaJdO4YHbIE KIETKH), CIM3b (100a-
BOYHBIE KJICTKH).

DYHKYUU CONAHOU KUCTIOMbL HCELYOOUHO20 COKA:

— cozxaaer ontumyM pH 115 pepmeHToB,
— aKTUBUPYET NENCUHOIEH,
— o0ecrnieynBaeT OaKTEPUIIMIHOCTD KEITYJOUYHOTO COKa,
— peryiaupyet o0pa3oBaHUE raCTpUHA U CEKPETHHA,
— BBI3BIBACT JICHATYPALMIO U Ha0yxaHue Oelika,
— CTBOPa)XMUBAET MOJIOKO.

ConsiHast KMCJIOTa COJIEPIKUTCS B CBOOOJHON (hOopMe U CBSI3aHHOM.
Ha ¢one numieBapenus oO1iasi KUCIOTHOCTh KETYJI0YHOTO COKAa COCTaB-
nsiet 40-60 TUTpALMOHHBIX €AUHUI] (COOTBETCTBYET KOJIMYECTBY MUILIU-
mutpoB 0,1N NaOH, nomenmeit Ha TurpoBanue 100 M coka), cBOOOTHAS
— 20-40 enuaui. Bue nmumeBapeHus: CBOOOTHON KHCIIOTHI - CJICIBI, 00IIas
KHCIOTHOCTH cocTaBisieT 20-40 equnmil.

Depmenmbl KHceny9d04H020 COKA.

Ilencunvl BBIACHSIOTCS B BHUJIE€ MENCUHOTCHOB, AaKTUBUPYIOTCS CO-
JITHOM KHUCJIOTOW. BO3MOXHA ayTOKaTaJIMTUYECKass aKTUBALUS IETIICUHO-
reHa.

Jlunaza KenyJJO4YHOT0 COKa 3HaUYMMa B JIETCKOM BO3pacTe.

Jluzoyum — BeIAENAETCS B cOocTaBe Bcex cekperoB JKKT.

Vpeasa — pacuienisier MOYEBHHY.

Kenydounas cau3ze.

[IpenoxpansieT CIM3UCTYIO O00OJOUKY JKEIyJKa M KHUIIEYHUKA OT ca-
MoOIepeBapUBaHUS.
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Hampnurenmaneueiii cmoit cnusu BeictTiiiaeT Bech JKKT. O6pazoan
MOJIMMEPU30BAaHHBIMU IITMKONPOTENHAMH W BKJIOYEHHBIMH B 3TOT CJIOM BHE-
CTPYKTYPHBIMHM KOMIIOHEHTaMH. TommuHa cinos ot 50 1o 500 Mxm.

Momopnas ¢yukyus sxcenyoka.

B Hell nprHUMAIOT ydacTre TPH CJIOS TJIaJKOMBIIIEYHON TKaHU (IIpo-
JOJIbHBIM, HUPKYJAPHBIA U KOcoi). ObecnieunBaeT nepeMeninBaHue moBepx-
HOCTHBIX CJIOEB IMHUIIH C JKEIyJI0YHBIM COKOM, TPaH3UT 00pabOTaHHOM Kely-
JIOYHBIM COKOM THUIIM B TUJIOPUYECKUN OT/AEI KeITyJKa U dBaKyaluto e€ B 12
HNEPCTHYIO KUIIKY.

Boiaenstor BoHbI 3 TUIIOB:

| — mpopomxkuTensHOCTh 5-20 ceK, aMIIUTyAa 2-5 MM PT. CT.,

Il — nponomxuTenbHOCTh 12-60 cex, ammumuryaa 20-30 MM pT. CT.,

Il — mponomxuTensHOCTh A0 60 cek, ammuutyaa 10 60 MM pT. CT.

Pezcynayus sxcenyoounozo cokoomoenenusi.

@Da3bl )KEIyT0YHOTO COKOOTAEIICHHS.

Croorcnopeghnekmopuas (moseosas). Haumnaercss 10 MOMEHTa Toma-
JaHUs UL B MOJOCTh PTa, 00ECIEeYnBAETCA YCIOBHOPE(MIEKTOPHBIMU (BHI,
3amax OUIM) U 0e3ycIOBHOPE(PIEKTOPHBIMU MEXaHM3MaMU (pa3ipaxxeHue
MUIIEN BKYCOBBIX PELIENTOPOB MOJIOCTH PTa).

Kenyoounas (neiipocymopanvras). HaumHaeT ¢ MOMEHTa TMOMNaJaaHUs
NUIIM B XKETYIOK U JIJIUTCA J0 3BaKyallMH MOCIEAHEH MOPUMU NUIIA B KU-
HICYHUK.

Kuweunasa (cymopanvhnas). HaunHaercss ¢ MOMEHTa MOCTYIUICHUS MH-
I B JBEHAUATUIEPCTHYIO KUIIKY U 3aKaHYMBAETCS IOCIE OMOPOKHEHUS
TOHKON KUIIKH.

[TapacumnaTuyeckass CTUMYJIALMS YCUIMBAET CEKPELMIO, CUMITaTHYe-
CKasi — TOPMO3HT.

["acTpuH BeIpabaThIBaeTCs KJIETKAMU KEJIyAKA U IBEHAALATUIIEPCTHON
KHILKHU [OJ ACHCTBUEM MEXAHMUYECKOr0 U XMMHUYECKOTO pa3IpaKeHUsl CIId-
3UCTOM OOOJIOUKM >KENTyJIKa KOMIOHEHTaMHU UM, [apacuMIaTUYECKOU
CTUMYJIALMH, ero oOpa3zoBanue npu pH Hmxe 1,0 Topmosutcs. Ctumynupyer
KaK KUCJI0TOOOpa30oBaHue, Tak U (DepMEHTOBBIJICIICHHE.

['ucramun oOpa3yeTcsi B CIM3UCTON 000JI0UKE. YBEIMUYUBACT KUCIO-
TOOOpa3oBaHue, B MEHbIIIEH Mepe BIHIET Ha epMEeHTOOOpa3OBaHHE.

Ilepexoo nuwu u3 sncenyoka 6 08eHAOYAMUNEPCMHYIO KULUKY.

Bre nuimeBapeHus nMuaopuydeckuii COUHKTEP HAXOAUTCS B COCTOSTHUU
HU3KOTo ToHyca. [locne nocTynieHusl MUILK BBIAEISETCS KUCBIA KeTya04-
HBIN COK, KOTOPBIM MOCTYIAET B IBEHAJUATUIIEPCTHYIO KHILKY U Pa3Ipakact
peuentopsl. PaznpaxeHne penenTtopoB IBEHAAUATUIIEPCTHOW KUIIKH COJIS-
HOM KHCIIOTOM pedieKTOPHO yBEeIUYMBaeT ToHyC cunkrepa. [locne omena-
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YUBAHUS MOPIUU KHUCIIOTO KETYJIOYHOTO COJEPAKUMOIO KETUblO pa3apake-
HUE PEIENTOPOB YMEHBIAETCS, U TOHYC CPUHKTEpa CHUXKaeTcs. B pe3ynbTa-
T€ COKpALIEHUS KeIyJKa M0 IPaAueHTy JaBJIECHUs OYepeIHas nopuus ciaado-
KHCJIOTO JKEITyI0YHOTO COAEPKUMOTO MPOAABIMBAETCS YepPe3 NUIOPUUECKUN
C(UHKTEp W MEPEXOANT B JIBEHAIATUIICPCTHYIO KUIIKY. ToHyC chuHKTEpa
OMSITh YBEJIWYUBACTCS /0 oOllleslaunBaHusi xumyca. [Iporuiecc mopruuoHHOTO
nepexoja MUY B KUIIEYHUK MPOJA0HKASTCS Ha MPOTSHKEHUHM BCEro NEpHojia
XKeaynouHoro numeapeHus (1o 10-12 gacos).

17.5. Iuwesapenue 6 moHKoil Kuuike.

B momnkoii kuuike mpoucxoasT OCHOBHBIE ITPOLIECCH] KUIIIEYHOTO Mepe-
BapUBaHUS TUIIM TMOJA JCHCTBUEM (PEPMEHTOB MOKETYIOYHOU >Kelle3bl U
KHIIIEYHOTO COKa. 3JIeCh OCYIIECTBISIETCS BCACBIBAHUE MPOAYKTOB paCIIEI-
neHus mumy. KwumnedyHoe mnuineBapeHuss MPOUCXOIUT B CIIA0OIIETOYHON
cpeae (pH 7,2-8,0), uro obecrnieunBaeTcsl OlLIETAYUBAHUEM KHUCJIOTO >KEIy-
JIOYHOTO COJICPKUMOTO JKEITYbIO U TAHKPEATHUYECKUM COKOM.

ToHkasi KHIlIKa BKIIIOYAET B Ce0sl 0geHaoyamunepcmuyto, mowyro u
no08300wHy0 Kuwiky. JIBeHaallaTUNIEpCTHAS KHUIIKA SIBJISETCS BaXKHBIM Y3-
JIOM PEryJisiiuu CeKpeTopHoru m MoTopHoH aestenbHOCTH JKKT. Ee cnusu-
cTas MPOIYLUPYET pPsiji TOPMOHOB MHUIIEBAPUTEIBHOIO TpakTa ( CEKpPETHH,
MaHKPEO3UMHH U Jp. ), OKa3bIBAIOIINX PETYIUPYIOIIEe BIUSHUE Ha padoOTy
MOJKETTYIOYHON  JKEJe3bl, >KEeTYeo0pa3yronlyl0 U >KEeITYEBBLICIUTEIbLHYIO
(GYHKIUYA, MOTOPHUKY KHIIIEYHHUKA. B HEE OTKPBIBAIOTCA MPOTOKU TIaBHBIX
MUIIEBAPUTEIIBHBIX JKENe3 (neueHu u nooxiceay0ouHol dcenesvl). 31eCh Mpo-
UCXOJIUT OILEJIAYMBAHUE KUCIIOTO KEITYTOYHOTO COAEPKUMOTO U €r0 CMEIIU-
BaHUE C JKETYbI0 U MAaHKPEATUYECKUM COKOM, B pe3yibTaTe 4ero GopmMupy-
€TCs XUMYC.

B Tomiell m moaB3MOMIHOM KHUIIKE MPOTEKAOT OCHOBHBIE IMPOLECCHI
TUAPOJIM3a KOMIIOHEHTOB XUMYCa, U MPOUCXOJIUT BCAChIBAHUE MUTATEIbHBIX
BEILIECTB.

[TuiieBapeHue OCyIIECTBISETCS KaK B MOJOCTH KHUIIIEUHHUKA (ITOJIOCT-
HOE), TaK U Ha MOBEPXHOCTU CIU3ZUCTON 000JI0UKH (IPUCTEHOUYHOE).

llonocmnoe u npucmenounoe nuwesapenue.

[TonocTHOE MUIlIEBapeHUE TPOUCXOIUT MO TEUCTBUEM PACTBOPEHHBIX
dbepmenToB, a Takxke GepmMeHTamMu, a0COPOUPOBAHHBIMHU HAa KyCOUYKaX IMHUIIU
WK ciin3u. B OCHOBHOM 3TO (PepMEHTHI TIOKETYTOUHOM KEIIE3Hl.

[TpucteHouHOE MUIIEBAPEHUE MPOTEKAET HA MOBEPXHOCTH KHUIIIECYHOM
KaiiMbl. OCHOBHYIO pOJb B 3TOM IMPOLECCE WUIPAeT IMUTEIUN KUIIECYHOM
crenku. Knetku smutenusi OOHOBISIOTCS B T€UEHUE 3 CYTOK, MPHU 3TOM B
CYTKH B IIOJIOCTh KAIIEYHUKA MTONAAAET 0KOJIO0 250 T SHTEPOLIUTOB.
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3a cueT BOPCHHOK U MUKPOBOPCHHOK TUIOIIAh MOBEPXHOCTH TOHKOU
kuiky Bospactaet B 300- 500 pas.

B mporiecce moaocTHOTO MUILEBAPEHUSI MTOTUMEPBI PACILICIUISIFOTCS J10
OJTUTOMEPOB. B mpucTeHOUYHOM 30HE MPOUCXOIUT PACHICIUIEHHUE MOJIUMEPOB
710 AMUMEpPOB U TpuMepoB. B 30He MeMOpaHOCBs3aHHBIX (DEPMEHTOB HACT
pacierjieHlue 10 MOHOMEpPOB M BcachiBaHhe. MeMOpaHa SHTEPOIUTOB
y4acTBYET KakK B Ipoliecce MepeBapuBaHus, TaKk U BO BCACHIBAHUU — IEepPEBa-
pHUBaloIe-BcachlBaTeNbHAsg TOBEPXHOCTh. CHeKTp (pepMEHTOB MPUCTEHOYHO-
ro MUILEBAPEHUs MUPOKUN: alb(da TIOKO3K/1a3a, HECKOJIBKO MEeNTHaa3, Ju-
nasa, meno4Has dacdarasza u apyrue.

DyHKYUU NOOHCETYOOUHOU HCENE3bL.

[TomxenynouHas kenes3a ABJISETCS OCHOBHBIM IOCTABIIMKOM (pepMeH-
TOB JIJIsl TIOJIOCTHOTO Y MPHUCTEHOYHOTO MHUIIEBApeHHs. B cyTKu BbImemseTcs
1,5-2,0 11 coka nojpxenygouHoi xene3bl. biarogaps oukapoonatam ero pH
coctaBnser 7,8- 8,4. B ero coctaB BXOASAT aKTUBHBIE (PEPMEHTHI: aMuja3a,
Junasa, Hykijiea3a. B HeakTUBHOW (popMe BBIIEISIOTCS TPUIICHHOTEH, XUMOT-
pUIICMHOTEH, TTpokapOokcunenTuaassl A.u B, nposnacrasa, npodocdomnumna-
3a.

Pezynayua nooocenyoounoco coxoomoenenus. imeercs: 6€3yclOBHO-
pedaeKkTopHbIA U YCIOBHOPE(DIECKTOPHIA KOMIIOHEHTHI. Ba)kHoe 3HaueHue
UMEIOT UHTpaMypaJibHasi HEpBHAsI CUCTEMa U PEENITOPHI CIAU3UCTON 000104-
K1 TOHKOM Kuiku. [TapacumnaTudeckas HepBHas CUCTEMa YCHIIMBAET COKO-
OTJIIeJICHUE, CUMITaTUYecKasi — TOPMO3UT. OCHOBHBIE TYMOPAJIbHBIC CTUMYJISI-
TOPbl CEKPEeTUH (YBEIMYMBAET OOBEM CEKPEIHUH M COJECpKAHUE B COKE
OMKapOOHATOB) U XOJICIIMCTOKMHUH-TIAHKPEO3UMHUH (YBEITUYUBAET COACpIKa-
HUe (PEpMEHTOB).

Du3uono2us KHceniegblOeNeHUs U HCenT4eomoeeHUsl.

DyHKyuU neveHuu:

— JIe3MHTaKCHUKAIlMOHHas,

— OeNKOBOCHHTETHYECKAS,

— yYacTBYeT B OOMEHE yTeBOOB,

— ydacTByeT B oOMeHe xkupoB, oopazoanuu JITIBII, JITTHII,
— paspylieHrue TOPMOHOB,

— paspylLIeHHE SPUTPOLIUTOB,

— neno OeJKOB, BATAMUHOB, MUKPO3JIEMEHTOB,

— kemdeoOpaszoBaTelbHasl.

B cyrtku Beimensiercss 500- 1500 mur sxkemun. ComepKUT BOLy, MUHE-
pajibHBIE COJIM, KETYHbIC MUTMEHTHI (OMIHPYOUH U OUITMBEPAMH), KETUHbIC
KUCJIOTBI (XOJieBasi, XeHojJe30Kkcuxosenas), umeer pH 7,87-8,2. Ilpouecc
&KelryeoOpa3oBaHUs MPOTEKaeT HenpepbIBHO. CeKpeTupyeTcs Keadb MOCTY-
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MaeT B JKEIYHBIN My3bIPh, IJI€ OHA KOHIIEHTpUpyeTcs npuMmepHo B 10 pa3 3a
CYET BcachIBaHUs BOAbL. B pe3ynbrare 3TOro mnpoiecca B Hel YBEJIIMUUBACTCS
KOHIICHTpAIUsi KOMIIOHEHTOB U OKpacKa >KeJTYd U3 CBETIIO COJIOMEHHOU mpe-
BpaIiaeTcss B TEeMHO KopudHeByr0. Ha ¢oHe muimeBapeHns 3a C4eT COoKpariie-
HUM KETYHOTO My3bIPs KEJIUb Yepe3 CUCTEMY MPOTOKOB MOCTYIMAET B JBEHA-
JTATUTIEPCTHYIO KHUIIIKY.
DyuKyuu dHcendu:

— OMYJIBIHPYET KUPHI,

— CIOCOOCTBYET BCACBIBAHUIO KHUPA,

— TIOBBIIIAET AKTUBHOCTH JIMMA3bI MOKEITYJOYHOTO COKa,

— CIOCOOCTBYET BCACHIBAHUIO JKUPOPACTBOPUMBIX BUTEMAHOB,

— cozaaer ontumym pH 115 hepmeHToB,

— PETYIUPYET MOJKETYI0YHOE COKOOTACICHUE U CEKPELINIO KETUH,

— CTUMYJIHUPYET MOTOPUKY KUIIICYHUKA,

— o0Osanaet 0aKTEPUOCTATUUECKUM JICUCTBUEM,

— cnocoOcTByeT pukcanuu GepMEeHTOB HA MUKPOBOPCHHKAX.

KemuHble KUCIOTHI ABISIOTCS HanOoJiee 3HAYMMBIMU KOMIIOHEHTaMU
KETUH, OTIPEACIISIIONIMMHU €€ TTOBEPXHOCTHO AKTUBHBIC CBOMCTBA U BBITIOJIHS-
eMyro QyHKLIHIO B )KUPOBOM oOMeHe. M3 xonectepruHa oOpa3yroTcs MepBUY-
HbI€ KUCJIOTHI - XOJIeBasi U XEHOAE30KCUXoJieBasi. B KullleuHUKE OHM HaXo-
JATCS B KOMIUIEKCE C TJUIMHOM M TaypUHOM O0pa3ys TJIMKOXOJEBYIO U
TaypOXOJIEBYIO KUCIOTHIL. B KuIlleuHrKe 0Opa3yrOTCsi BTOPUYHBIC KHUCIOTHI
ne30KcuxoJieBasg U auToxosieBas. 80-90% >KeUHbIX KMCIOT BCACHIBAKOTCA B
KUIIIEYHUKE U BHOBb MCTIOJB3YIOTCS JIJIsi 00pa3oBaHUs Kelluu (KpyroooopoT
KEeTIHBIX KUCHOT). JIumb 10% KUCITIOT IKCKPETUPYIOTCS ¢ KaJIOM.

Pecynayus scenueobpazosanus.

Nmeetcst ycrmoBHOPEPIIEKTOPHBIN U 0€3yCcI0BHOPE(ICKTOPHBIM KOM-
noHeHThl. [Iporiecc HempephIBHBIN, HO yCUIIMBAaeTCs Ha (DOHE MUIIeBapEHUSI.
[IpunsiTas nmuma ycuinBaeT oTAeNeHue xemun. Hanbonee MOITHBIMY MHIIE-
BBIMU CTUMYJISITOPAMU SIBJISIIOTCS: JKEJITKH, MOJIOKO, Msico, xyie0. [lonbiie
BCETO KEJIUb BBIJEISETCS HA KUPBI, 3aTeM Ha OCJKU U yrieBojbl. Makcu-
MaJIbHO€ KOJIMYECTBO XKET4M o0pasyercs Mpu NOTpeOJeHUH CMEIIEHHON M-
TITH.

[TapacumnaTrueckasi CUCTEMa yCHJIMBAET MPOIIECC, CUMIaTHYecKas —
TopMO3UT. CTUMynupyeTcsa *keauHbiMu Kuciotamu, XIK-II3, cexpernnom,
[JIFOKaroHoM, racTpuHoM. CaMOTOCTaTHH - YMEHBIIIAET JKeJTue00pa3oBaHUE.

Pecynayus scenuesvioenenus.

[Tpouecc BblEIEHUS KEMTYU B JBCHAALIATUIIEPCTHYIO KHIIKY CBS3aH C
COTJIACOBAHHOM JEATEIbHOCTH TJIAJIKOMBIIICYHOW TKAHU KETYHOTO Iy3bIpS,
C(UHKTEPHOTO ammapara >KeTYeBBIBOJIAIICH CUCTEMbl W JIBEHAIIIATUIICPCT-
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HOM KHIIKW. bonpmioe 3Haye€HHWE B 3TOM COIVIACOBAHUM MIPAET MUHTPaMYy-
pajbHas HEPBHAS CUCTEMA.
Momopnas gyukyus moukou KUWKu.

ObecnieuynBaeTcsi HUPKYIAPHBIM U TPOJOJIBHBIM CIOSMH TJIQAKOMBI-
HIEYHOW TKaHW KulieyHuka. OOecrieunBaeT MEpEeMEIIMBAHUE XHUMYCa, €ro
MIPOJIBU’KEHUE U MOBBIILICHUE BHYTPUKHILIEYHOTO 1ABJICHHUS.

Buner nBuxennii:

— Putmuyeckas cermenTanus (o0ecrneurnBaeTcsi HUPKYISPHBIM CIIOEM),
— Masaraukoo6pa3Hbie ( MPOI0JIBHBIN CIIOH),
— IlepucranpTryeckue NponyJbCUBHBIE M HENPOIYJIbCUBHBIE ( LUPKY-

JSIPHBIN),

— AHTHDEpHUCTAIbTUYECKHE (LUPKYISIPHBIN),
— Touunueckue (MUPKYISIPHBIN).

OcHoBa peryiasiiuid MOTOPUKU — CHOHTAHHAsI aKTUBHOCTH IJIaJJKOMBbI-
IIEYHBIX KJIETOK (meiicMekkepbl). OHa MOIyIUpPYyeTCsl CO CTOPOHBI BEreTa-
TUBHOW HEPBHOM CHUCTEMBI U TYMOPAJIBHOTO 3BEHA peryisiinuu. BaxxHoe 3Ha-
YEHUE UTPAIOT MECTHbIEC pedaekcopHble ayru. CumMnaTudyeckas CTUMYISIUS
YTHETAeT MOTOPUKY, IMApacCUMIIaTUYECKasi — yCUIMBaeT. Perynupyercs uHre-
CTUHAJIBHBIMH TOPMOHAMH, KOTOPBIE B 3aBUCUMOCTH OT ()YHKUIHOHAIBHOTO
COCTOSIHMSI KUIIIKM OKa3bIBAIOT WJIM YCUJIMBAIOILEE UM TOPMO3HOE JIEUCTBHE.

17.6. Bcacvisanue.
B ycrnoBusix ¢u3nonorunyeckoil HOpMbl MPOUCXOIUT B TOHKOM KHUIIIKE.
3a cyeT CKJIaJ0K, BOPCUHOK U MUKPOBOPCHMHOK IUIOIIA/Ib YBEIUYHBA-
ercst 10 200 M° (puc. 71).
— WIOmAnb KUIIEYHOH TpyOKH -0,33 M°

2
— KPYIIHBIEC CKIIAJIKU — I m
2
— BOPCHUHKH - 10 m
2
— MHKPOBOPCHUHKH 200 m

B Bpems nmumieBapeHnsi KpOBOTOK B CIM3HMCTOM BO BpeMs IHUILIEBape-
Hus yBenumuubaetcs B 8-10 pa3 u cocrasister 15-20% MOK. IlponykTs! Bca-
ChIBaHUSI MIOCTYIAIOT B MOPTAJIBHYIO BEHY U Uepe3 MeUYeHb MOCTYMAlT B CU-
CTEMHBI KPOBOTOK, a Takxe B JuM@y (kup). CokpalieHue BOPCUHOK obec-
MEYUBACT OTTOK JMM(QBbI, YTO CIIOCOOCTBYET MOJJEPKAaHUIO TPATUEHTOB JIJIs
BCACBIBaHUS U OOHOBJICHHUE XUMYCa BOKPYT BOPCUHKH.
[TaccuBHO BCcackIBarOTCA:
— Bopga, aHMOHBI XJIOpa, acKOpOMHOBAs KHCIJIOTa, MUPUIOKCHH, prOO-
¢bnaBuH.
AKTHUBHO BCacChIBAIOTCSI:
— AMMHOKHCIIOTHI, IENTHIBI, MOHOCaxapa, Bi,, Ca™, Na*, Fe'”,
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CTPOEHME KULWEYHbLIX BOPCHHOK ygenuyewne

MblLUeYHBIN
__QDOM

_________ THHECKMUe Kanunnapsl magpgg) | BOPCHHKM

|
cnuancran
obonoyka J'

Puc. 71. Ilpoyecc écacviéarusi 8 mMOHKOM KUeUHUKe

Ilepesapusanue u ecacviganue y21e60008.

[TomocTHOE mHIEBapeHHE W TEpPEeBapuWBaHUE B 30HE TIHMKOKAJIEKca
o0ecrnieunBaeTCs aMUIa30¥ CIIOHBI M MOKETyJ0uHOr0 coka. [lomcaxapusi
PaCIIETUISIOTCS 10 OJTUTOCaxapuaoB.

MemOpaHocBsi3aHHBIE (PEPMEHTHI PHTEPOLIUTOB- caxapasa, MajbTasa,
JaKTasa, Jucaxapuaasbl, IIIOKO3ua3a- 00eCleYrBalOT paclleieHUe OJu-
rocaxapuioB 0 MOHOcaxapuoB (TJII0K03a, (PpyKTO3a, rajakrosa).

BcachlBaHue IJIIOKO3bI TIIPOMCXOAUT B Kommiekce ¢ Na* 1mo siexrpo-
XUMHUYECKOMY IPaIUEHTY, KOTOPBIA CO37aeTcs MyTeM aKTUBHOTO TPAHCIIOPTA
Na" u3 knerxu (K-Na nacoc).

JIBM)KEHHE TIIIOKO3bI B MEXKKJIETOYHOE MPOCTPAHCTBO M3 KIETKH MPO-
MCXOUT IO KOHIICHTPAIITHOHHOMY TPaJHCHTY.

Bcacwvisanue 6enxos.

[TomocTHOE MHIIEBapeHHE. DHIOMENTUAA3BI - TIETICUHBI, TPUIICUH, XU-
MOTPHUIICUH O0ECTIEUMBAIOT PACIICIUICHUE MOJUMENTHIOB A0 OJUTONENTH-
TIOB.

B 30He rimkokanekca 3K30MenTUa3bl - kapOokcumnentuaassl A u B,
PacCIIEIUISIOT OJUTONETH IBI 10 TUMIENTHI0B U aMUHOKHCIIOT.

MemOpaHocBsi3aHHbBIE (PEPMEHTHI — TPUIENTHAA3a, AMUHONIENTHIA3bl,
JOUMENTUIA3bl — OTIIEIUIAIOT KOHLIEBbIE AMUHOKHUCIIOTHI.

Cy111ecTBYIOT HECKOJIBKO MEXaHW3MOB aKTHBHOI'O TPAaHCIOPTa aMHHO-
KHUCJIOT Yepe3 MEMOpPaHbI S3HTEPOLIUTOB.

Bcacwvisanue srcupa.

XKupsl mocTynaroT B NMUIICBAPUTENBHBIN TPAKT B BUAE TPHUTIHUICPH-
108, (ochonmununoB u 3pupoB xonecrepuna. [log geiicTBUEM KeTdu Ipourc-
XOJUT JMYJIBTHPOBAHHE >KHpa, B pe3ylbTaTe 4Yero oOpa3yercs CToiKas
OMYJIBCUSI U MHOTOKPATHO YBEITUYHMBACTCS IJIOMIAAb B3AUMOICHCTBHS JKUPa C
¢dbepmentamu. Ilon nerictBuem nunassl, pocdonunaz A u B, xonecteprnasbl
00pa3yrTCsl MOHOTIIUIIEPUIBI, )KUPHBIE KUCIOTHI C JTAHHON W KOPOTKOH Iie-
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IIbIO, JIN30JIELIUTHH, XOJECTEPUH, KOTOPbIE 00pa3yloT ¢ JKEITYHBIMU KUCIIOTa-
MU MUIIEIJIBI, CIIOCOOHBIE MPOHUKATh Yepe3 MeMOpaHbI 3PUTPOIUTOB. B 3H-
TEepPOLUTAX MPOUCXOIUT CUHTE3 TPHALMITIUIEPUIOB, Ppochomunuaos, >¢pu-
POB XOJIECTEPHUHA, XaPAKTEPHBIX JUIsSI JTAHHOTO OPraHU3Ma.
Pecynayua ecacvieanus.
— KpoBoTOKk B cu3uCTO# SBISETCS OCHOBHBIM (PAKTOPOM, PETYIUPYIO-
MM IPOLECC BCACBIBAHUSA 3a CUET NOAJEPKAHMS TPAJUECHTOB.
— CokpalieHust BOpCUHOK 00€CIIeYMBaIOT OTTOK JIUM(BI.
— Moroprka TOHKON KHUIIKH CIOCOOCTBYET OOHOBJIEHHUIO MPUIIETAIOIIETO
K [IOBEPXHOCTH JHTEPOLIUTOB XUMYCA.
— Peryisinus cuHTE3a IEPEHOCYUKOB.

17.7. Iluwesapenue 6 moicmoi Kuuike.

XUMyC MOCTYHaeT B TOJICTYIO KHIIKY Yepe3 WICONEKaTbHbIN CPUHK-
Tep. OH NpoITyCKaeT XUMYC TOJIBKO B OJIHY CTOPOHY. 3aKpbhIBAaeTCs MPHU YBe-
JUYCHUH JaBJICHUS B TOJCTOM kuike. Ha ¢oHe nuieBapeHus xumyc mnepe-
XOJIUT B TOJICTYIO KUIIKY nopiusiMu 1o 10-15 M1, mpuMepHo oJIUH pa3 B MHU-
HYTY.

B Toncrolt kuiike MOXKET BCcachlBaThCs BCE, HO B YCIOBUAX (DU3HOIO-
TUYECKOW HOPMBI BCACHIBAHUE OTPAHMYNBACTCS TPAHCTIOPTOM BOJIBI I HOHOB.
XUMyC yAEpKUBACTCSI B TOJICTOM KHIIKE OJlaromapsi aHTHUIICPUCTAIBTHKE.
CumnaTtudeckasi HepBHas CHCTeMa e€ TOMO3UT, a IapacCuMIIaTHIecKas — YCH-
JUBaeCT.

BaxHoe 3HaueHWE B MpOIECCE MUIEBAPEHUS B TOJICTOM KHUIIICUHHUKE
urpaetr HopMmaibHas Mukpodiopa. OHa mpencraBieHa OakTepusMu OpoxKe-
Hus. B mporecce cOpakuBaHMs KJIETYATKU OOPa3yIOTCS BUTAMUHBI TPYIIITHI
B. Ilpu nmpumeHeHnn aHTHOUOTUKOB, aJIKOTOJIsS, HECOAIaHCHPOBAaHHOM THTA-
HUU HOpMaJIbHasi MHKpPO(dIIopa 3aMeliaeTcsi THUJIOCTHONW U MPOIECChl Opo-
KEHHUsI 3aMeHsIoTCs npodeccamu THHEHUS. OOpa3yroTcsi TOKCHYECKHE MPO-
JYKThl THUCHUS — UH0J, (heHo. B HOpMe OHU coeqnHSATCS ¢ CYIb(OUIHBIMU
IPYNIUPOBKAMU (3aIIUTHBIE CHHTE3bI) U BHIBOJSITCS U3 OpraHu3Ma.

I'masa 18. ®U3NOJOI'USA BBIAEJEHUS

DyHKYUU noYex.

Knyboukosas punempayus.
IIpoyeccel kananvyesotl peabcopbyuu.
Kananvyesas cexpeyus.

Pezynayus moueobpazosanus.

orwdPE

B mporecce XU3HENEATENBHOCTH U3 OpraHu3Ma 3KCKPETHPYIOTCS
BpEIHbIE U HEHY)KHBIC BEIIECTBA. DTO MPOAYKTHI MeTaboiu3Ma ( MOYEBHHA,
MoueBas kuciaoTa, CO,, TOKCUHBI U T.JI.) M BEIIECTBA, KOTOPhIE B HEM HAXO0-
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nsTCcs B M30BITKE ( BO/IA, comM). VIX BhIBeIEHHE W3 OpraHu3Ma o0ecrieynBaeT-
Csl OpraHaMu BbIJICJICHUS.

Jleckue - BbIIeNeHHE Ta3oB U ra’ooOpasHbix BemlecTB ( CO,, 3dup,
XJI0podOpM, aJIKOTOJIb).

Ilomosbie drcenesvi - BbIIEICHUE BOAOPACTBOPUMBIX BELIECTB. TO XKe,
YTO U MOYKH, TOJIBKO B MEHbLIEM KoJinyecTBe. MIX 3HaueHue BO3pacTaer npu
MOYEYHON HEIOCTATOYHOCTH.

Iuwesapumenvrulii mpaxm - Ha BCEM €T0 MPOTSHKEHUU BBIIETISIOTCS B
COCTaBe MUILIEBAPUTEIbHBIX COKOB MOYEBHHA, MOYEBasi KUCJIOTa, OuKkapOOHa-
Thl, PaJIMAKTUBHBIE U30TONBI, bl U TOKCUHBI, JEKAPCTBEHHBIE BEIIECTBA.

Ilouku - OCHOBHBIE OpraHbl BbIIEICHUS. DKCKPETUPYIOT BOAY U BOJO-
pacTBopuMbI€e BelecTBa. OcTpas novyeyHasi HeA0CTaTOYHOCTh B TeUeHUe 1-2
HEJeNb IPUBOAUT K ypeMHH ( B KpPOBU HAKaIJIMBAIOTCS HEBBIBEJICHHbBIE MPO-
IOYKThI OEJIKOBOrO 0OMEHa), YBEIMUYEHHIO 00bEMa BHEKJIETOUYHOMN >KHIKOCTH,
pa3BUBaETCs ypeMUYeCKHUil aruao3. boiapHON morubaetr npu cHkenuu pH
KpoBu 10 7,0.

18.1. @yukyuu nouex.

1-  monmnepkaHUE MOCTOSHCTBA KHUAKOCTH B OPraHU3ME.

2-  mojJep)KaHue MOCTOSIHCTBA OCMOTHUYECKOTO JTABJICHMUSL.

3-  mopajaep)KaHHE MOCTOSHCTBA COJIEBOTO COCTABA.

4-  mopaep:kaHue noctossHcTBa pH KpoBH.

5-  BBbICNICHUE NMPOAYKTOB MeTaboam3Ma ( MOYEBHMHA, MOYEBasi KUC-
JI0TA).

6-  Dkckperus u30bITKa OPTaHUYECKUX BEIIECTB.

/- y4acTBYIOT B OOMEHE >KMpPOB, OCJIKOB U YIJIEBOJIOB.

8-  yuactByloT B moanepxanuuu AJl.

9-  y4acTBYIOT B PETYJISILIUU IPUTPOIOI3A.

10- ydYacTBYIOT B CHHTE3¢ W MeTa0om3Me (PU3UOJIOTHISCKH aKTHB-
HBIX BellecTB (OpaIuKWHUH, POCTATIAHIUHBI, PCHUH).

CtpykTypHOH U (DYHKIIMOHABHON €AMHUIIEH TOYEK SBISETCS He@poH.
On cocroutr u3 kancynsl IllymnsHckoro-boyMeHna, Haxomsmierocsi B Heu
MaJbIIUTHEBOTO KIYyOOUYKa, MPOKCUMAIBHOTO H3BUTOTO KaHaJbIA, METIU
I'enne, nUCTaNbHOTO M3BUTOrO KaHajblla. HeCKONbKO KaHAIbLEB OTKpPbIBA-
I0TCSI B COOMpaTeNbHyI0 TpyOouKy (puc. 73).

Yepes nmouku nmpoxoauT 24-28% obdbemMa MUPKYIUPYIONIEH KPOBH, YTO
obecnieunBaeT 3(PGHEeKTUBHOCTH IPOIIECCOB MOoYeoOpa3oBanus. B ero ocHoBe
JIeXKAT TPU TPYIIIIBI TPOLIECCOB:

- KITyOOuKOBas pusbTpanus,

- KaHaJbIeBas peadbcopOorus,

- KaHaJIbLIEBasi CEKPEIHsl.
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'l. M FeHne

Puc.72. Cmpoenue neppona

18.2. Knyooukoeasn gpunvmpayusn.

B cytku obpasyercs okono 150-180 i mepBuuHOil moun. E€ coctaB
M30TOHUYEH, U30MOHUYEH MO0 OTHOUIEHUIO K IUIa3ME KPOBHU, HE OTIMYAETCS
OT He€ MO COJIePKAaHUI0 HU3KOMOJIEKYJISIPHOTO KOMITOHETa ( TJIF0K03a, MOYe-
BHHA, aMUHOKHCIIOTHI U T.1.). B oTiMune oT KpoBU, IEpBUYHAS MOYa HE CO-
JEPKUT KIIETOK KPOBU U COJIEPKUT OYEHb MaJI0 OEIKOB IIa3MBbl.

[lepexon Bomel B kamcyny lymnsackoro-boymena oGecnieunBaercs
npoiieccamu (PrIbTPaIUU.

B cBsa3u Tem, uro muamerp addepeHTHO apTepuosibl B JBa pasza
Oonbllie B cpaBHEHUH ¢ d()PEpEeHTHOM, 1aBIeHUE B KAMMLISIpaX MaJbIIUTHe-
BOT0 KJIyOOYKa JIOCTaTO4YHO BbhICOKOE - 70 MM.pT.cT. IlocTOSIHCTBO MOYeuHO-
ro KpPOBOTOKA M MOCTOSIHCTBO (PMIJIBTPALIMOHHOTO JABJICHUS MOJIEPKUBACTCS
MHUOT€HHBIMU MEXaHU3MaMH C YYaCTUEM HEHPOTyMOpPaIbHBIX (PAaKTOPOB MPHU
konedanusx cucremMHoro AJl ot 90 o 190 mm.pr.ct. IIpu yBenuuenun AJ]
ot 120 no 180 mMm.pT.cT. TOHYC addhepeHTHON apTEepHObl YBEIUUUBACTCS,
MPUTOK KpoBU cHMkaeTcs. [Ipu camxennn A/l ot 120 mo 80 mMm.pT.CT. yBe-
JUYUBAETCA TOHYC 3P dEepeHTHON apTeprosibl U YMEHBIIAETCS OTTOK KPOBHU
OT KanuuIsipoB KiayOouka. [Tpy rumokcum movex yBeIM4HMBaAETCs 00pa3oBa-
HUE PEHUHA, MPOUCXOAUT AKTUBAIUS PEHUH-aHTMOTEH3UHOBOM CUCTEMBI C
yBeIM4YeHHEM oOpa3oBaHusi aHTHOTeH3WHAll KOTOpPHI BBI3BIBAET BA30KO-
HeTpukiuio U noBeimenue AJl. Ilpu ¢usudeckoil Harpy3ke U CTPECCOPHBIX
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peaxiusx MpOUCXOIUT BHIOPOC aJpeHalnHa, OH yBEIMYMBaeT TOHYC adde-
PEHTHBIX apTEPHOJ, YTO MPHUBOIUT K CHIDKCHUIO (DUIBTPAIMOHHOTO JaBje-
HUS U TOPMOKEHUIO 00pa30BaHUs NEPBUYHON MOYH.

[Ipouecc pumpTpanuu MpouCcXoauT yepe3 KiyOoukoBblid GuibTp. OH
00pa3oBaH 3HAOTEIMEM Kalwulsipa, 0a3aJbHOW MeMOpaHOW W BHYTPEHHUM
muctkoM  Kancynbel  lymnsHckoro-boymena. IlpoHumaemocts  ¢uibTpa
OIIpEe/EIsAETCS KOJUIAr€HOBBIMU CTPYKTypaMu Oa3anbHON MeMOpaHbl. OHu
oOpa3yroT QuibTp ¢ sueiikamu 3-7,5 HM. OH IpoHULAEM JJis BOJbI U Be-
IeCTB ¢ MoJieKyssipHoi Maccoit MeHbie 70 000. benku yepe3 Hero mpoxo-
IST B OYEHb HEOOJIBIIOM KOJIMYeCTBE ( COJEep)KaHuE albOYMHUHOB B IEpBUY-
HoMt moue coctaBiger 0,01 % ot maazMel KpoBH ). CKOPOCTh KIyOOUKOBOI
(uIbTpan OTHOCUTENBHO IMOCTOSIHHA M OOECEeYMBaeT 3a CyTKH OOMEH
KUJKOCTHIO MEXIY Ta3mMoit ( okosio 3 11 ) u nepBuyHOM mouoi ( 180 i1 )
npumeTHO 60 pa3. BHekiieTouHast )KMIKOCTh Opranusma ( 00beMm okoJio 14 i)
oOMeHHBaeTcs ¢ nepBUYHOM Mouoi 10-12 pa3 B cyTKu.

18.3. Ilpoueccol kananvuesoii peabcopouuu.

KananbueBas peabcopOuust ooecrieunBaeT KOHLIEHTPUPOBAHUE MOYH U
M3BJICYEHUE U3 HEE MOJIE3HBIX Il OpraHn3Ma KOMIOHEHTOB. B pesynbrarte
peabcopbuuu o0beM Mouu cHukaercs 10 1,0- 1,5 ia/cyt. B koHeuHOM Moue
OTCYTCTBYIOT O€JIKH, KJIFOKO3a, aMHUHOKHUCIIOTHI, €€ OCMOTHYECKOE JaBJICHUE
OTJIMYAETCS OT IJIa3Mbl KPOBH.

PeGcopOrius mpoTekaeT B MPOKCUMAIBLHOM M JIUCTATBLHOM HW3BHUTHIX
KaHanblax u netie ['enne (puc. 72). Boigenstor o0s3atenbHyto U hakyibTa-
TUBHYIO peadCcopOITHIo.

Obs3amenvHas peabcopbyusi MPOTEKAET BCETJAa U HE 3aBUCUT OT KOH-
LIEHTpaIMK BEIIECTBa B T1a3Me (BOJ1a, XJI0p, KaJIuid, HATPUM U T.1. ).

Daxynemamusnas peabcopbyusi MEHSETCSI B 3aBUCUMOCTH OT KOHIICH-
Tpallyy BEIIeCTBa B IJIa3Me.

ITo mosiBeHNIO B KOHEUHOM MOY€ BEILIECTBA JICTSATCS HA HOpPO208ble U
be3nopozosvie.

Ilopozosvle BeliecTBa 0OHAPYKUBAIOTCS B MOUE MPU JTIOCTHIKEHUH HX
OTIpe/ICTICHHOM KOHIIGHTPAllMd B KPOBH ( TJIFOKO3a MPHU KOHIEHTparuu 8-9
MM).

be3znopoeosvie BemecTBa MPUCYTCTBYIOT B KPOBU Bcerja ( MOYEBHHA,
MOueBas KMCJIOTa U T.1. ).
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Cobuparensuas  Tkasesas TxaHenas
TpyBouxa MHIKOCTD Terna Terre KHAIKOCTH TReTUL RamEILera

Puc. 73 (Cxema noBOPOTHO-NPOTHBOTOYHOrO MeéxaHH3Ma HedpoHa
nyHKTHprlMH CTpENKaM#H MOKasaHo obuiee HarnpaBJCHHUE ABHXCHHSA XKHIKOCTH, YEPHBIMH CTPEI-

KaMH — NMAaCCHBHLIH MepeHoc HaTpusd, G6e/bIMU CTPEIKaMH — nepearuxeHne Bojsl. Ludpsl — oTHO-
CHTEJIbHBIE KOHLEHTPAUKXH OCMOTHYECKH aKTHBHLIX PACTBOPEHHBIX BELLECTB

B npokcumanbHOM M3BUTOM KaHaJbIE MPOUCXOAUT peadcopOrus 2/3
dbunpTparta. 3mech nporekaeT obdszarenbHas peadbcopoius Hatpus ( 50% pe-
abcopOupyeTcs akTHBHO). M3MeHEHHE OCMOTHYECKOrO JABJICHUS MOYHU H
MEXKJIETOYHOMN JKUJIKOCTH MPUBOJIUT K BOSHUKHOBEHUIO I'PAIUCHTA JJIs1 00sI-
3aTeNbHOM peabcopOuuu Boabl. B KOHIlE MPOKCMMAabHOTO W3BUTOTO Ka-
HaJiblla MMAaCCUBHO peabCcopOMpyrOTCs XJOop, HAaTpui, Boja. Jjis HaTpusi TH-
MMAYHA W TTACCUBHASI peaObCcopOIus, U aKTUBHBIA TPAHCTIOPT, U KOHTPAHCTIOPT
BMECTE C XJIOPOM.

B mermo ['enyie Moda mocTyrmaer B MEHbIIEM 00BbeMe U M30TOHHYE-
ckas. JlanpHelee yMeHbIIEHHE 00eMa MOYH MPOUCXOJIUT 32 CUET HOBOPOM-
HO-NPOMuBomouHo2o mexanusma nemau I enne (puc. 73).

Ha Bcem nmpoTspkerun netiu ['enie mpoucxoauT peadbcopOmust HaTpust
u xyiopa. Boga peabcopOupyeTtcs Iuiib B HUCXOAIIEH YacTH.
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B socxoosuweii u nucxoosuwei 4acTu NeTiIM aKTUBHO peadbcopoupyeTcs
HaTpuil U xjop. PeabcopOrust HATpUs MPUBOAUT K YBEIUYCHHIO OCMOTHYE-
CKOT'O JIABJICHHUSI MEXKKJIETOYHOM KUJIKOCTU M YBEJIMYEHUIO peadbcopOLu BO-
Ibl 10 OCMOTHYECKOTO TPAJUEHTy B HUCX0O0sujeli 4aCTH NETIIA. Y CUJIEHUE
peabcopOruu BOABI MPUBOAUT K KOHLEHTPUPOBAHUIO MOYM, YTO OOJErdaet
MOCIIEAYIONTYI0 peabcopOInio HATPUsL B BOCXOIICH YacTu netiu. B Haga-
Je ety ['enne Mo4ya M30TOHMYECKAsd, B KOHIIE HUCXOIAIIEH YacTh - TUIep-
TOHHYECKAs. B KOHIIE BOCXOIIIEH 4acTU - TUIIOTOHWYECKas. /lanbHeniee
KOHLIEHTPUPOBAHUE MOYH IIPOUCXOIUT B TUCTAJIBHBIX U3BUTHIX KaHAIbLAX U
coOMpaTeNbHBIX TPYOOUKaX.

JucranpHas peadcopOLus MHOIO MeHbIIEe INpokcuMaiabHOW. OHa ¢a-
KyJIbTaTUBHAs, ONPEIENsieT KOHeUHbI cocTaB MouM. 10% HaTpus peabcop-
OupyeTcss aKTUBHO. XJIOp ABMXKETCS IO AJIEKTPUUYECKOMY TpaJMEHTY 3a
HaTpueM. AKTUBHO peHaOCOpOUpYIOTCS Kalui, Kaupuui, pocdat. Bona da-
KyJIbTaTUBHO peadcopOupyercst Mo OCMOTHYECKOMY IpaaueHty. Ilponecc eé
npeadbcopouuu perynupyercs AT

18.4. Kananvuesan cexpeuus.

KananbiieBasi cexpenusi MpoTEKaeT HA BCEM MPOTSHKEHUM KaHaJbIIA.
[Ipenmonaraer NOCTyIJIEeHUE B MOUYy pslia BemlecTB. YacTh U3 HUX aKTUBHO
MEPEHOCATCS] U3 KPOBU, YaCTh 00pa3yloTCs 3aHOBO (aMMHaK, YroJibHasi KHC-
nota). TpaHCHOPT BEHIECTB MOKET ObITh aKTUBHBIM M MAacCUBHBIM. [lyrem
CEKpEIMU BBIBOJSITCS OPTaHUYECKUE KUCIOThI, IEHUITWIUINH, KaJIUi, aMMHUAK,
TUNITYpOBas KUCJIOTA.

CocraB koneunoit mouwu (1,0-1,5 n):

— pH4-8

— benok -0

— MoueBunsl B 60 pa3 6oJibliie, 4eM B KPOBH

— Kamus B 60 pa3 Gosbliie, 4eM B KPOBH

— CynbdatoB B 7 pa3 6oJibliie, 4eM B KPOBU

— ®ocparos B 16 pa3 Oosbliie, 4eM B KPOBU

— Oprann4eckue KMCIOThI

— Burtamunsl

— T'opmonsI

— @DepMeHTHI

— IlurmeHnTsI

— B ocagke — KpuCTauIibl MOYEKHUCIOTO0 aMMOHHUS, MOYEBOM KHUCIIOTHI,
oKcaJiaTa Kanbius (kucias Moyda), pocdara kaibius (Ieo0yHas Moya)
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18.5. Pezynayus moueoodpazoeanus.

ObecrieunBaeTcsi HEPBHBIMA M TOPMOHAIBHBIMH MEXaHHU3MaMH.

CuMmnaTtudeckasi CTUMYJISIIIHSI TOPMO3HUT IpoLiecC 00pa3oBaHHUsI MOYH
MOCPEACTBOM CHUKEHUS (PUITBTPALIMOHHOTO JABJICHMUS.

T'opmonanvuas pezynsayus.

AJIl' - yBennuuBaeT (axyIbTaTUBHYIO peabcopOLMI0 BOABI B JIH-
CTaJIbHBIX M3BUTHIX KaHAJIbIIAX U cOOMpaTenbHbIX TpyOoukax ( 10 15% 00b-
€Ma ) 3a CUET YBEJIUYCHUS IPOHUIIAEMOCTH SITUTEIIHS.

boneBoe paznpaxenue crnocodbctByer oOpazoBanuio AJII" u cHmkaer
ypes.

[Ipu nmorpyxeHuu Tena B BOAy cHuUxkaetTcsi oopazoBanue AJIl" u yBe-
aU4urBaeTcs oOpa3oBaHUE MOYM - BOJHBIN 1uypes.

AJnpeHalMH - CHWXKaeT (PUIbTPAlMOHHOE JABJICHUE U YMEHbBIIAET /M-
ypes.

KanbiuToHuH - yBeIu4uBaeT peadCcopOInio KaabIus.

[TapaTropMoOH - YMEHBIIIAET 3YKCKPELHUIO KAJIbLHI U YBEIUYUBAET IKC-
Kkpenuto gocdara.

AJBAOCTEPOH - YBETUUHUBAET peadCOpOLMIO HATPUS U BOJbI, CHUKAET
peabcopOIuIo KaIusl.

['TIOKOKOPTUKOUIBI - HEOOXOAMMBI JJisi OOECHeueHUss HOpMaIbHON
MOYEYHOUN (PUIIbTpALIUU.

Anmuouype3 - BO3HUKAET MU ACPUIIUTE BOJBI, MOYa CTAHOBUTCS T'HU-
IIEPTOHUYECKOU.

Boownuwiii ouype3 - BO3HMKAeT MpPU 3HAUMUTEITHLHOM BOJHON Harpyske,
MOYa CTAHOBUTCSI TUIIOTOHUYECKOW, 00BEM MOYEBBIACIEHUS MOXKET JIOCTH-
raTthb 25 J/CyT.

AHypusi - BO3HUKAET MPU OCTPON CEPACYHO-COCYAUCTON HENOCTATOY-
HOCTH.
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HpozpaMJna K IK3aME€H)Y no qbu3u01102uu

1. Ipeamet u 3amauu Guznonoruu. Metrosl HU3NOIOTUUECKUX UCCIIEeI0Ba-
Huil. OCHOBHBIEC ATalbl pa3BUTHS (U3HOJOTUHU, BKIIAJ POCCUHUCKHUX yue-
HBIX.

2. MemOpanHast Teopus BO30yxaeHHA. MeMOpaHHBIA TMOTEHIMAN TOKOSI.
[Torenuman nevictBus. MI3MeHeHne BO30YJUMOCTH TKaHU B pa3Hble (ha3bl
ITOTEHLINAJIA TEUCTBUS.

3. IlpoBenenue ummynbca MO MSIKOTHOMY M O€3MAKOTHOMY HEPBHOMY BO-
JIOKHY.

4. CTpoeHHE HEPBHO-MBIIIEYHOro cuHarca. OcoOEHHOCTH MPOBEACHUS BO3-

OyXneHus B cuHance. MeauaTopsl.

KrneTku HEpBHOM CHUCTEMBI, UX CTPOCHUE U (PYHKITUH.

6. @yHKUMOHANbHAS JIAOWIBHOCTh TKaHU. ONTUMYM M MECCUMYM pas3apa-

xenus. Yuenne H. E. BBenenckoro o mapabuo3se.

ITonsiTne 0 HEpBHOM LIeHTpe. OCHOBHBIE CBOMCTBA HEPBHBIX LIEHTPOB.

8. Koopaunanust nesaTenbHOCTH HEPBHOW CHUCTEMBl. Buabl TOpMOXKEHHS.
JlomuHaHTa.

9. Cneuuduueckne u Hecnenuduueckue CUCTeMbl, uxX (yHKIusA. PeTtuky-
nsipHas popmarus.

10.CrniuHoi#t MO3T, ero cTpykTypa U GyHKIuHU. Pedrekchl CHIUHHOTO MO3ra.

11.T'010BHOM MO3T — CTpOEHUE U PYHKIHS OCHOBHBIX OTJIEJIOB.

12.Kopa 6onpmmx nonymapuid. HeiipoHs! kKopsl u1 ux cBsi3u. KopkoBbie modsi.
DJIeKTpUYECKasi aKTUBHOCTh KOPBI, METO]T AJIeKTposHIIeanorpadun.

13.BereratuBHasi HepBHasi cucTeMa. B3anMMOOTHOIIIEHUS! CUMITATUYECKON U
[1apacCUMIIATUYECKON HEPBHOM CUCTEMBI.

14.Yyenue o0 ananmzaropax. Buubl penentopo, oO0IIHe 3aKOHOMEPHOCTH
ux pynkunonuponanus. Koguposanue nHpopmanuu B perentopax.

15.Bucnepopenentopsl. TakTriibHas 1 60seBas penenius. OOOHATENbHBIN U
BKYCOBOW aHAJIM3aTOPBHI.

16.Ctpoenue u QyHKIMS 3pUTEITHHOTO aHAIN3aTOPA.

17.ITponpuopenenuus. CucteMa o- U y-MOTOHEHPOHOB.

18.Ctpoenue u PyHKIHS CIyXOBOTO U BECTHOYIISIPHOTO aHATU3aTOPOB.

19.Crpoenue nornepeyHo-moa0caTol MbIIIbl. DJIEKTPUUECKUE TTOTEHIIUAIIBI,
METOJI AJIEKTpoMuorpaduu.

20.MexaHu3M MbIIIEYHOTO cokpanieHusl. COKpaTUTENbHBIE U PETYISITOPHBIE
oenku. Capkomep.

21.DOnepreTuka MpllieqHoro cokparieHus. [lytu pecunteza ATO.

22 VluHepBalysi CKEJIETHBIX MBI, THUMBl JBUTATENbHBIX €IUHUI. THIbI
MBIIIEYHOTO COKpalleHus. Teranyc.

23.Du3NoNI0THA TIaIKUX MBI, DU3HOIOTHUS CEPACTHON MBIIIIIIHI.

o

~
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24 OyukuunoHanbabie cucteMsl o [1.K. Anoxuny. Perynsuus nBrxeHmii.

25.ITo3HO0-TOHMYECKHE PeaKIUK. Peryssius MbIIIIeYHOTo TOHYCA.

26.ITonsiTie O BBICIICH HEPBHOW NEATEIBHOCTH. Y CIIOBHBIE U 0O€3yCIOBHbBIC
pedaekcol. YcioBus 00pa3oBaHus YCIOBHBIX PE(IICKCOB.

27. Mexanusm o0pa30oBaHUs U TOPMOKEHHUSI YCIOBHBIX pediekcoB. [TaMaTs.
Bupl ycnoBHBIX pedhieKcoB.

28.I1epBast u BTOpasi CATHAJIbHBIE CUCTEMBI.

29.TopMorxkeHue ycIoBHBIX pediekcoB. JIMHaAMUYECKUN CTEPEOTHII.

30.Tunst BH/I. Cuna, ypaBHOBELIEHHOCTb, MOJABUKHOCTh HEPBHBIX MPOIIEC-
coB. dazoBbIe COCTOSIHUSL.

31.CocraB, ¢pyHkius kpoBu. ['eMomnons.

32.CtpoeHue u (GyHKIUUA HpUTpOIUTOB. W3meHeHue mnpu (dusndeckoi
Harpyske.

33.Crpoenne u GyHKIUHN JEHKOIUTOB. MuoreHHbId seiikonnTo3. daromnu-
T03. UMMyHUTET.

34.11na3ma xkpoBu. benku mnasmel, ux GyHKIMH B opraHu3Me. [ pymnmsl Kpo-
BU.

35.CeeprhiBanue kpoBu. da3pl 1 MEXaHU3MBI TEMOCTA3a.

36.CBoiicTBa cepACYHOM MBIIIIBI: BO30YIUMOCTh, COKPATUMOCTh, TIPOBOIH-
MOCTb, aBTOMATHSI.

37.2OnexkTpuuecKasi akTUBHOCTb CEPJCYHON MBILIIBI. DIEKTPOKapArOrpaMma.

38.Hacochas ynkius cepaua. CepaeuHblil TUKIL

39.HepBHas u rymopanbHas peryisiusi kpoBooOparnieHusi. Bayrpucepued-
HbIE MEXaHU3MBI PETYIISALHUN.

40.Pabora ceppiia npy MbIIIEYHONM Harpy3ke. AganTaiusi MHOKap/a K Qpu3u-
YECKOM Harpyske.

41.Dusunonorus kpopoooOparieHus. Cocyaucroe pycio. KpoBoTok, naBieHue
KpPOBH.

42.0c0o06eHHOCTH KPOBOTOKA MTPH MBIIIEYHON paboTe.

43.Ipixanne. OCHOBHBIC JTambl JIbIXaHUS. MeXaHU3Mbl JbIXaTENbHBIX IBU-
KECHUH.

44 .Cnuporpamma. Ilokazarenu BHeIIHEro JbpixaHud. Jlerounole 00OBEMBI U
€MKOCTH.

45.Mexanu3m oOMeHa ra3oB. TpaHCIOPT KHUCJIOPOJAa M YTIEKUCIOTO Tas3a
KPOBBIO.

46.Perymnsmus qpixanus. JpIxaTeabHBINA EHTD.

47.]IpixaHue B yCIOBUAX (PU3NYECKON HArpy3KH.

A8.DyHKIMM NHUIIEeBapUTEILHOM cucTeMbl. [Iporiecc nuieBapeHus.

49.TIumeBapenuie B MOJOCTH PTa, JKEIMyIKa, KHIICYHHUKA.

50.BcaceiBanue mpoaykToB muieBapeHus. OuibTpaiusa, ocMoc U auddy-
3Usl.

181



51.Bnusinue mbliedHoi paboThel Ha (YHKIIUIO MUIIEBAPEHUSI.

52.0prausl Boaenenus. Ux ¢ynkuusa. Hedpon-mopdo-dynkunonansHas
€AMHULA TOYKH.

53.Mexanu3m moueobpaszoBanms. [Iporeccsl GumbTpauu, CEKperuu u pe-
abcopOumu. MoyencmnyckaHue.

54.T'omeoctatuyeckast pyHKuuA movek. Perynsamus QyHKINUN MOYKH B TTOKOE
U Tipu PU3NYECKON Harpy3Ke.

55.JloHsITHE O TYMOpaIbHON PETYNISAIMU OpraHu3Ma. ['OpMOHBI U UX CBOM-
ctBa. JKene3bl BHyTpEHHEN CEKpPELIUU.

56.I"opMOHBI HA/IMOYEUHHUKOB U TOJIOBBIX JKEJIE3.

57.Dusnosornyeckas pojib TOPMOHOB IIMTOBUIHON U MApAIIUTOBUIHON *Ke-
nes.

58.Cucrema runotanamyc — runopus — HagnouyeyHuku. Yuenue . Cenbe
00 001IeM aganTalluOHHOM CHUHJIPOME.

59.Pons mo ke Ty TI09HOM JKelle3bl B PETYIISIMN OOMEHa yTIeBOI0B, OCIIKOB,
JUIUIOB.

60.OH10KpHUHHBIE PYHKIIMU TP MBIIIEYHON padoTe.
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