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Yactb IV

NMPOLIECCbl HEPBHOM U
r’YMOPAJIbHOWU PErynaunu

maea 15

OBLWWE NPUHUKNDBI PEFYNAUNNU

M. Lummepman

MHorse npornecchl, IPOTEKArOIHe B OpraHi3Me ye-
JIOBEKA, HOCAT XapaKTep PETYJISITOPHBIX M CIYXKAT A
NOJAEPKAHNS ONpefeseHHoro cocrosuus [1, 4, 5, 8,
14]. B xayecTBe OPHMEPOR MOKHO Ha3BATh PeryNAHIO
TEMIEPATYphl TeJNa, YPOBHS KPOBSHOrO JABJICHUS, TIO-
JIOJKeHHS Tena B IPaBHT2HHOHHOM MOJIE. B MEOULHHE
JUIS PEryNATOPHLIX MMPOLECCOB, NONNEPKHBAIOLMX TIO-
CTOSHCTBO paboymx mMapaMeTpoB B OpPraHW3Me, NPH-
MeHsieTCs TepMHH romeoctas. Bee 3T nporeccst pery-
JISIHH OCYILIECTBIAIOTCH, TIIABHBIM 06pa3om, Mpu ydac-
THH HEPBHOM CHCTEMB! H/WITH 3HIOKPUHHOH CHCTEMEL

Jins anekBaTHOTO ONHCAaHWs OHONOTHYECKHX pery-
JIATOPHBIX MPOLECCOB MOXHO HCIIONL30BATh A3LIK pa3-
paboTaHHO} B TeXHHKe TeopHu ynpaenennsn [7, 10, 11].
AHATOTMYHEIH MOAXOJ —IPUMEHEHHE IOHATHH TEOPHH
HH(POPMALHH — MO3BOJHI CYIIECTBEHHO TIPOJABMHYTHCS
B M3Y4EHHH IPOIECcCOB DHONMOTHYECKOH KOMMYHMKAIM
(cM. 1. 7). O6a aTHX Hay4HBIX HANpaBlieHHS (Teopus
VIIpaBJIEHHs W Teopusi HH(GOPMAIMH) BMECTE COCTAB-
JsitoT obnacTh KubepHeTHKH —Hayku, oObeHHMHsIOLIEH
B cebe ceprl TexHHKH, (PUIHONOTHH, TICHXOJIOTHH H CO-
IMaBHBIX Jucumime [5, 13].

C neneio BBENCHHA B OCHOBBI TEOPHH YIPABICHHA
PAll COMHANEBHLIX [BHraTenbHuiX (yHkuuil Oyner onm-
CaH B CleOyroMX pa3slelaXx Ha A3BIKE TEXHHYCCKMX
CHCTEM YNpaBICHUS.

15.1. OcHOBHbie 3NEeMeHTbl Lenen
ynpaeneHua B Guonorum w
TeXHuKe

Ornums pediiexeoB 0T cHCTEM YNpaBJieHHs

MHorne (QyHKUMH MHUBLIX CUCTEM, OTHECEHHBIE B
Knaccuueckoil (msHonorun K peduiexcam, MOXHO pac-
CMaTpHBATH K KaK pery/JmropHsie npouecchi. Hanpumep,
petrekc pacTsokeHusi CKeNeTHBIX Mb (cM. I 5)
B 3TOM CMEICIIE €CTh CHCTEMA PeryJisiiHH ITHHED MbIIII-
el [3, 6, 9, 227, NOCKOMLKY MPH BCSAKOM PACTSMEHHN
MBILIEl H, CIEOOBATENLHO, H3MCHEHHH € JJTHHBl JaH-
Hblli peduiekC MPOTHBOACHCTBYET BO3HHKILEMY Hapy-
IIEHHIO, BLIZBIBAN COKPALLIEHHE MBILITLI. Touno Tak He

DapopenenTopHBIi pedIeKc MOXET paccMaTpUBATHCS
KaK KOMIIOHEHT [pollecca Peryjisiiii apTepHallbHOTo
kpopsiHoro pasneHus. Pednexkc I'enpm—Iayapa ectn
nposiBrenye perymsinud ofreMa BOOB B OpraHH3ME.
Koxupie BazoMoTopHbie pedliexchl, BO3HMKAIOILIME B
OTBET HAa H3MEHEHHA TEMOEPATYPB! KOXH, COyXar
9aCThIO CHCTEMBI TEMIIEPAaTYPHOH peryJisiun.
Onnaxo B KJIaCcCHYECKOM ONHACaHWH petnekca [«cTn-
MYyJD» IEHCTBYeT Ha HeKuH «ueHTp pednexcan, Bripaba-
TeiBaroIuit «oTBeT» (OBLIYHO cTepeoTHNHENL) (puc.
15.1, 4)] ero perynsTopHas GyHKuHS HE OTMEYEHA.
JlaHHoe onucaHue HeNb3sl CYHTATE NOJHBIM, ITOCKOJIBKY
B HEM HE YYTEHBI OIBA MOMEHTA:
1) pednexTopHEIi OTBET, B CBOK ouepeib, neii-
CTByeT HAa CTHMYJN, T.€. pedrekc—3To mporecc
¢ obparTHoii ceaznio (00o3mavcHo Ha puc. 15.1, 4
KpacHbIM);

2) notok wudopmanmH B cucTeMe ¢ obpaTHOI
CBA3LIO HenpepbiBeH U BO3HHKAET HE TOJIBKO
B OTBET Ha BHE3aNHLIH CTHMYJl B 3KCOEpHMMEHTE

A b B
a=-MoTohehpoH

LleHTp pednexca

W oHTponnep

Peakums
Crumyn

Moiweuroe

Meiwua BepeTeHo

Puc. 156.1. Cxemnt chyHkumid ¢ 06paTHON cBA3bIO. A. Cxema
o6o6leHHoro pednexca ¢ obparHOK CBA3LIO (KpacHbiii
user) wmexay peakuwei (pedrnexcom) M CTUMYNOM.
5. Pednexkc pactaxenvA (TONbKO MOHOCHMHAMTUHECKMIA
KOMNOHEHT), B koTopom obparHas CBA3b AOCTUraercA 3a
CueT napannenbHOro pacnonoXeHWs (KpacHuie NWHUMK)
aKcTpadyy3anbHOW MYCKynatypel ¥ MBILLEYHOrO BEpETeHa.
B. Mpocreliwan Gnok-cxema Lenu ynpasreHwA onA nop-
AepXaHWA NOCTOAHHOIND 3Ha4YeHWA I'IepEMBHHOiI
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(parippMep, TNOCTYKHMBAaHHE MOJIOTOYKOM OpH
NpoBEpKe cOOTBeTCTRYIOMIEro peduekca).

B cnyuae pednexca pacTskeHMs CKeneTHOH Mycky-
JNaTypel Uenk oO6paTHOH CBS3H 3aMBIKaeTCs IOCpel-
CTBOM MEXaHHYECKOro COnpskeHHs (MapalulelIbHOro
PACIIONOXEHHA) IKCTPady3albHEIX MBIIEYHBIX BOJIO-
KOH H MBIIIEYHEIX BOJIOKOH B Mbuune (pHc. 15.1, B).
B atoii nenm ofpaTHO#H CBA3M NOTOK HMH(pOpMarMH
HENPEPBIBEH 3a CYET TOTO, YTO KAK MBILICYHLIE BEpETE-
HA, TAK W O-MOTOHEHPOHBI I[IOCTOSHHO TEHEPHPYIOT
3NEKTPHYECKHE pa3pAdbl, Y4CTOTAa KOTOPBIX 3aBHCHT OT
CHJIbI BO3/JIGHCTBHS HA MBIIIIBI I'PABHTAIIHOHHOTO TOJA
3emutn.

Ecnu paccMaTpHBaTh CHTYALMI0 C TAKOH TOYKH
3peHns, TO CTAHOBMICH SCHO, YTO MHOTHE pethiiekch
npeHa3HaYe bl JUIs MOAJEPXKAHNS HOCTOSHCTBA (-
3HOJIOTHYECKHX VApaMeTPoOB WM JUIsS HX PeryJisiiH.
Korpa 3apmambeni (u3moliormdeckuii mapaMeTp He-
CKOJILKO M3MeHseTCs, peduieke (WK peryisTopHOe HeH-
CTBHE) BO3BpEllAeT €r'0 K HOPMANLHOMY 3HAYCHUIO.
INosTomy asaToMmuyeckas cxema pedekca pacTsHKeHUs
HOJDKHA OBITH JomnonHeHa OJIOK-CXEMO# CHCTeMbI yIpaB-
nemmn  (puc. 15.1, B). CornacHo 2t1oii  OGrok-cxeme,
KOHTPOJUJIEp H peryiMpyeMasi MM CHCTEMa CBs3aHsl
TakuM 00paszoM, 4TO BIAMSIOT OPYT Ha apyra (ympas-
nsieMas CHCTeMa BKJIOYaeT BCe YCTPOHCTBa, Y4acTBYIo-
1LKe B npolecce peryismu). Pasymeercs, eCTh W Takue
OHoOnornvYeckne CXeMbl YNMpAaBIEHWS, KOTOpLIE NpOSAB-
NSFOTCH HE KakK pediexchl.

l Bxon KomMakng I

‘ Bxon komanp i

YACTH 1V. [TPOLIECCH] HEPBHOM W TYMOPAJIbBHOM PEI'VJISALIUU

CTpyKTypa CHCTEMB] YNpaBJIeHHA

Biok-cxema, npencrapnennas Ha puc. 15.1, B, bonee
nonpobHo H306paxena Ha pHe. 15.2, 4. OHa wumo-
CTPHPYET OCHOBHBIE IIOHATHS TEOPHH yrpaBsJiieHus [ S, 7,
8, 10, 11]. PaccmMoTpHM HX HA TPHMEpPE CHCTEMEL [IJis
PEryJsLUA TEMMEepaTyphl B KOMHATE.

INapameTp, KOTOPBIH HYXHO NOANEPXHBATE Ha MO-
CTOSHHOM YpOBHe (B HalleM NpPHMEpE—KOMHATHAA
TeMIIEpATYpA), 'HA3BLIBACTCS yNpaB/sieMoli NepeMeHHOH.
DusAviecKie yCTpOHCTBA, YYACTBYIOIIHE B MpoHecce
PETYNHPOBAHHSA, COCTABINIOT YIPaBISEMYIO CHCTEMY
(koMHaTa M HarpeBatesb). 3HAYCHHE YMpaBIAEeMOii me-
peMEHHOH H3MepseTcs JaT4MKkoM (TepmomeTpom). Jlat-
4HK MepeflaeT COOTBETCTBYIOMUI CHrHan obpaTnoii cBa-
34 Ha wouTposuiep (Tepmocrtart). Konrpolulep cpapum-
BaeT CHrHaNl OOpaTHO# CBA3H C ITANOHHBIM CHIHAJIOM
(rosyyaeMeIM ¢ TIOMOILLIBIO CeJIEKTOpa TeMIlepaTyphl),
KOTOPEIH COOTBETCTBYET KOHTPOJILHOM (3a0aHHOi) To%-
Ke 115 AaHHO# cxeMbl (OkenaeMoit Temnepatype). Eciu
curHAn OOpaTHOH CRASH OTJMYAETCH OT ITANCHHOIQ
CHIHajia U 3a(HKCHPOBAHA OmMOKA, KOHTPOJLIEp HAYH-
HAET OCYILECTBIATH Koppekimio. OH NOCKUTAET CHrHAJ
ynpaBjieHHs Ha YCTPOMHCTRO, obecneunBarouiee HeoOxo-
OMMOE U3MEHEHHEe CO3OABIIEHCS CHTYaluu,— YIPaBJisito-
i anemMent, wm 3¢pdexTop (HarpesaTens ¢ perysiM-
PYEMBIM TEMJIOBHIM MOTOKOM). CHIHABI YIpaBICHHS
NEPefaloTCsl HEMpEePLIBHO JIO TEX [Op, MOKA CHIHAJ
0OpaTHO# CBS3M W 3TANOHHBIA CHTHAN HE YPAaBHAIOTCH.
Hcrovnukn Boamyiuenuit, T. . GaxTophbl, BhI3bIBAOIIME
OTKJIOHEHHE peryjiHpyeMoii (yrpaBlsgeMmoi) TepemeH-
HOIl OT KOHTPOJILHOTO 3HAYeHHs (3aJaHHON TOYKH),

| Moar I

- v
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TPaKThl
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e = ¥ H
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Puc. 15.2. Cxemsl cucTem ynpasnexus - yHuBepcanbHas (A) v npumeHuman K pedinekcy pactaxenun (5). A. Bnok-cxema
NpocToit uenn ynpasneHun. Junuu co cmpeakamu NOKA3LIBAIOT HANPaBneHuUe, B KOTOPOM 3MeMEHTHl CXeMbl (KOHTponnep,

YNpaBnAeman cucTema) B3auMoAeiCTBYIOT 33 CHeT NOToKa

uwHgopmaumn., Curnan oGpatHON CBA3W QaeT KOHTponnepy

CBEJEHWA O COCTOAHMM YNPaBNAEMON NepeMeHHOW, NOCTORHCTBO KOTOPOW Hy»XHO nogaepxwueatb. 5. Bnok-cxema Gonee
CNOXHOW Lenwn ynpasneHna (KpacHbiM NokasaHb! nobasoyHble getanu, KOTopbix Her 8 A). B naHHOM cnyyae B NpOTUBONO-
NOXHOCTL A 3TaNOHHLIN CUrHan BNMAET Kak Ha KOHTponnep, Tak u Ha npeobpasosarent cursana o6paTHoi ceasu. B. Cxema

CAWHAENLHOTO pednexkca PacTAXKEHWA, BXCA COOTBETCTBYET
COOTBETCTBMA Lenu Ha b

HUCXOOALLMM NYTAM W3 MO3ra. Cxema NOKa3biBAET TOUKH
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TJIABA 15. OBIIWME NMPUHLMITEI PETYJIALIMU

MOTYT ObITH PasHBIMK; B NAHHOM CJY4Yae 3TO MOTeps
TenJja WK yTeukKa Terjia i3 KOMHATHI.

Takum 0Bpaszom, eaxcreliee CEOLCMEO CUCMEMSb
YRpaeneHus — 3mo Hanuyue ebpamuoi cea3u, 0360510~
el agmomamuMecku Koppexmupoeans alo6oe omKaore-
Hue ynpaenaemoil nepeMerHOl 0m mpebyemo20 na4eHus.
INockonbKy rnaBHoe HazHaueHue o6paTHOI B3N Co-
CTOMT B MUHMMMW3ALIMK OTKIOHEHMS yIIPaBiaeMoil ne-
PEMEHHOH OT KOHTPONBLHON TOYKM, IPHMEHHAIOT Tep-
MHWH ompuamenbHan aﬁpamﬁaﬂ CEA3D.

Cucremp Ge3 o6paruoii ceazu. CTaHIapTHEIE 2IEMEHTH CHCTE-
Mbl YNpaBleHWA MOTYT COCTaB/IATE M HE3IAMKHYTYIO cucTeMy, Ge3
00paTHOI CBR3K (HANPUMEP, TAKYIO, B KOTOPOI He BLIpaGaThiBAET-
CH CHMTHAJ, COOTBETCTBYIILIMA 3HAYEHUIO TeMnepaTyphl). B nan-
HOH CHCTEMEe MOTYT KOMIEHCHPOBATHCS TONBKO TAKME BHEWLHME
BO3MYLICHHA, KOTOpLIE W3BECTHB! 3apaHee (HanpuMep, ycTaHOB-
JieHHas Be/THYMHA OXTAKIEHHS B TEMEHHe HOYM), HO He pas/iuy-
Hble HEOXHIAAHHbIE BOIMYILLEHKS (HanpuMep, TETJIOBbIE MOTEPH
H3-3a HIMCHEHHA MOTONbl MK CIYYaiHOIO OTKPBIBAHMA OKOH M
neepei).

Perynsatopw v cnensume cuerembl. J1o cux mop Ml
paccMaTpuBai CMOCOOHOCTL CHUCTEMBI YIpaBleHUs
NOAJEPXHUBATH YIPABASEMYIO IEPEMEHHYIO Ha OJIHOM H
TOM X€ 3apaHee 3ajaHHOM yposHe. [lonoGHeie cucTe-
Mbl YNpaBjeHHs! ODBIYHO HA3LIBAIOT PETYAATOPAMH,
PaccMOTPUM Temneps Takoit pexum paboThl, NpM KOTO-
POM 3aJaHHOe 3HAYEHHE MOXET ObiTh M3MEHEeHO Tpou3-
BONLHBIM 0BpasoM. Hanpumep, Mbl MEHSIEM 3a1aHHYIO
TOYKY, KOria nosopaqydBacM pYyYKYy pPeryjiHMpoBKHW Ha
TepMocTaTe 115 oborpesaHus KomHarsl. Peakuus kKoH-
TPOJUIEPA HA H3MEHEHWE 3TAIOHHOIO CHIHAMa B 1IEJIOM
TaKasi Xe, Kak Ha W3MEHEHHe CHIHana obpaTHoii CBA3H.
B nanHoM ciydae uamMepsaeTcs pasiMuue MexIy AByMS
CHrHaJIaMH|, nocJsie 4ero sQ(peKTop Bo3AeHCTRYET Ha pe-
TYJIMPYEMYIO NEpPEMEHHYI0 IO TEX NOp, NOKAa OHA HE J10-
CTUTHET HOBOIO TPebyeMoTo 3HaueHns. Takue cucTeMsbl
YNpPaBjeHUs1, B KOTOPLIX 32 cYeT 0OpaTHOM CBS3M pery-
Jivpyemas nepemeHHas OylleT cneioBaTh 32 H3MEHEHH-
&M KOHTPOJIbHOM TOYKH (321aHHOTO 3HaYeHMA), Halbl-
BAIOT CEPBOMEXAHH3MAMM HITH CIEASIIIMMH CHCTEMAMH.

Pedniexce pacTsikenus — cucrema Ajis peryasiun
JUTHHBI MBILIII

HszonupoeanHbiii npenapar Mmelliusl obnagaer yi-
PYFOCTBIO, T. €. PACTAIMBACTCH, KOTA K HEMY MpUKIa-
AuiBawoT cuny (puc. 15.3). CooTHoweHHe Mexay Ha-
NpsiXeHHeM MbIULL T M ee AnuHoil L onuckiaercsa
U3BECTHOI KPMBOH 3aBHCHMOCTH AMWHBI OT HAMNpsXe-
HMA B CNOKONHOM cocTosHMM (M. 1. 4).

Takoit xe 3KcnepUMEHT MOXHO ITPOAENATH C MBILL -
ueit in situ (B XHBoM opraHuame). [lnsa atoro ocobeH-
HO ynoOHO MCNONbL30BaTh MBIIILY-pa3rnbarens nelie-
peGpUpOBaHHOIO XUBOTHOIO. B ycnosusx, korpa cTBo
MO3ra [epepe3aH Ha YPOBHE CPEMHEro MO3ra U HeT co-
€AMHEHHUA C roJIOBHBIM MO3roM (CM. . 5), maHHas
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W3onupopaknan
MbILLILA

'_ | Munwuya
¥ insitu

!A
L i

AL, AnvHa meiwnes AL g
Puc. 15.3. CooTHowenue Mexay HaTAmXeHHeM u 4nuHOM
MbllLbl. YBenuueHue Hataxkenun AT (opavwHara) noa geir-
CTBMEM CUNbl TRXECTM (Beca) Bbl3biBaET 3HaYyMTenbHoe
n3meHeHue AnvHbl AL, (abcuucca) B 30NYPOBEHHOM Mbl-
WEeYHOM npenapate, COOTBETCTBYIOLUEM OTPEaKYy KPWBOWA
AB. B cnyyae Mbilubl in SitU NPW MHTaKTHLIX HEPBHBIX
COBANHEHMAX CO CIMHHLIM MO3roM (KpacHas Kpweas) pedh-
NEKTOPHOE COKpalleHKne, BRI3BaHHOE YBENUYeHNeM HaTmie-
HuA AT (6narogaps Harpyske 3a cueT cOBCTBEHHOrO Beca),
NPUBOAMT NULWBL K HeBOMbLIOMY M3MEHEHWMIO ANWUHbI MbiLL-
ubl AL, cooTeercTeyiowemy oTpesky CD

MBI GONBINE COMPOTHENACTCH NPHIIOKEHHOR BHEI-
Heil ciiie — CTaHOBHTCA MeHee noaaTiueoii (Gonee xkect-
Koif). B aToli cutyanmu ypenwuenue nanpsokenus AT
BLI3LIBAET 3HAYMTEBHO MEHBILCE YBEJIMYCHHE IJTHHBI,
AL,, 5eM B Ctyuae H30MPOBAaHHON MbILIUE! (pHc. 15.3),
Ecny xe pjopcajbHElE HIH BEHTPANLHBE KOPEIIKH
CIHHHOI'O CETMEHTa, OTKY[Na MHHEPBUPYETCH NaHHAS
MBIILNA, Mepepe3anbi, TO TAKOE NMOBHILEHHOE COMpo-
THBJICHHC HCHC3dE€T, H KpHBas 3aBUCHMOCTH IJIMHEL
MBIIIIE. B MOKOE OT BHEIUHeH HATPY3KH CTAHOBHTCH
cxonHo#t ¢ Takoli e KpHBOHM I8 W30JHPOBABHOH
MBILIIIEL.

Korna HepBebIe BOJIOKHA CIHHHOIO MO3ra MHTAKT-
HBI, CHCTEMA «CIMHHO# MO3I — MBIIINA» SIBHO ACHCTBYET
TakuM 06pazoM, 9TOOBI MPOTHBOAEHCTBOBATL Y/IIHMHE-
HHEIO MBI MyTeM ped)iekTOPHOTO coKpallienns (ped-
JIGKTOPHEIH TOHYC). Moxuo Gbuio 611 Takke CKa3aTs,
4TO ANMHHA MBI NOJICPXKUBACTCS NPHOIH3NTENEHO
NOCTOSIHHOM, Tak YTO pedulekc PacTSOKEHHs CBOIMTCA
K CHCTEME PEryJIAlMH [UTHHEI MBIIIEL. 3JIEMEHTHI 9TOl
CXEMBI YNpaBNeHHs cremyrolme (puc. 15.2):

Mbillla C CYXOXUIUAMU H
cycras

Hnuea semuns L

a-Motoneiipon

Oxkcrpadysansaas
MYCKynaTypa

Vipasnsemas cucrema

Perymupyeman niepemennas
KoHtpoep
SiipexTop
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Yacrora F, pa3spsagos
«-MOTOHeHpOHa

Hatmk ¢ npeobpasoBatenem MBENIEYHOE BEPETEHO

Cursan ofpaTHON CRA3N Yactora Fy, [iazpﬂnon B
(3akomupoBan) B BONokHe la

DTanoHHBIH CHIHAT Yactora Fp, paspsaios
HEHPOHOB, NOCHUTAKOLINX
CHI'HAJIbI U3 Mo3ra Ha Oonee
HH3KHH ypOBEHB

Cuna TsXecTH, YTOMJICHHE
MBIIIIL], H3MEHEHHA
HATPY3KH

Vnpasngollpii curHan

DaxTOpel BOIMYILIECHHH

INoneiTaiiTecs COCTaBUTH TAKOH K€ CIMCOK JIIsI
JAPYTHX CHCTEM YIpapJieHns (Hanpumep, IUIA perysnun
TeMIIEpaTyPEI Tejld, apTePHAIbHOIO KPOBAHOIO JaBie-
HHS, IBIXATCIBHOH CHCTEMBI), T.e. nonpobyiite OThI-
CKATh 2HATOMHYECKHE W (PH3HOJIOTHYECKHE SKBHBAJICH-
ThI OIS KX IOTO U3 YKa3aHHbIX TEXHHYECKHX TEPMHHOB,
Ilenas sto, ge 3abriBaiiTe, YTO B cocTaBe OONLIIHHCTBA
OHONOrH4ECKHX CHCTEM PErYIAHHT €CTh HECKOIEKO pas-
JA4HEIX APpdeKTOPOB.

OYHKIHOHATHHBIN AHAIN3 CHCTeMbI ynpanjeHas. J1is
TOro 9robkl H3MEPHTH TIEPEOaTOYHbIE XAPaKTePHCTHKH
OTJIENLHBIX KOMIOHEHTOB LIEMH, CNELYET PAR3OMKHYTEH €€
B Kakoit-mubo Touke, yTOOGB HCKIIOUATE 06paTHYIO
cBA3b. Pediekc pacTshkeHHs] MOXHO H3Y4aTh B YCJIOBH-
SIX OTCYTCTBHA OOpaTHOU CBA3M, EC/IH Nepepe3athk A0p-
cajibHBE WM BEHTPAJIGHBIE KOPEIUKH SO0 BpeMeHHO
3a0J10KHPOBATH NMPOBOAUMOCTE HEPBHBIX BOJIOKOH Y-
TeM HX OXJIaKIecHHS.

IlepemaTounsie XapakTEPUCTHKH JaTHHKA, KOHTPOJI-
stepa 1 3pdeKTopa HIMEPSIOT NPH PA3OMKHYTO#H 1eny.
Jlunamuieckue csoficTBa UMW ylUpaBnenus W €e e~
MEHTOB, T. €. HX NIOBE/ICHHE BO BpEMSI H3MCHEHHS YIIpaB-
JIAEMOTi IEpEMEHHOM TpU BO3MYLIAIOIIEM BO3IEHCTBHI
H HENOCPEHACTBEHHO NOCIE HEro, MOXHO ONPEeHTh M0
pedKnay Ha cryneHdaToe BospeiictBue. COOTBETCTBYIO-
Ias MpoLENypa paccMOTpPEHa B CIEAYHILEM pasfele.
CranuoHapHbie XapakTepHCTHKH MaHHOH lemd © ee
KOMIIOHEHTOB OIMMCHIBAIOTCH C NOMOIILIO XapaKTepHc-
THYECKHX KPHBBIX, WM (YHKIWA, Kakgasd U3 KOTOPBIX
OTPAKAET CBA3E MEXJy TEpPeMEHHON Ha BXOJC K liepe-
MeHHOH Ha BEIXofe. B ciydae pedutekca pactsxenus
XapaKTepuCTHYecKas KpuBas A (QYHKIMH [dTiWKa
CBA3LIBAET JUMMHY MbBImmel I ¢ wactoToM pa3psna
B adpepentHrx BoNokHax la, KOTOpEIE HMIYT OT MEI-
uieunoro peperena, Fy,. Xapakreprcrudeckas KpHBas
Aans 5Q@exTopa MOKA3BIBAECT MOCTENECHHOS YBEIMYCHHE
CHJIBI  COKpalleHHs 3KkcTpady3albHOM MYCKYIATYPEI
MPH YBENWYEHHA 4acToTel paspsanoe F, B Aa-akcone
MoToneiipona. Ilocnenosatenbhoe OOBENMHEHWE Xa-
PAKTEPHCTHYECKHX KPHBBIX JUIS OTACILHBLIX 3JICMEHTOB
TENH TMO3BOJISET IONYHHTE OOLIYI0 XapaKTepHCTHKY
yupabJeHns, T. €. B3aUMOCBA3H MEXAY [JMHOA MBIIIb]
¥ CHIOH MEIIIEYHOTO CcOKpamedAds (cM., HampHMep,
KpacHYI0 KpHByr0 Ha pHc. 15.3). Yem MeHblne yron
HAKJIOHA XApPaKTEpUCTHKH YIpPaBNCHMsA, TeM Onuke K

YACTbH IV. MPOLECCH! HEPBHOHM M I'YMOPAJIBHOH PETVJISALIMHA

TIOCTOSIHHOMY 3HAYEHWIO JUIHHA MBILIILI M, ClIel0Ba-
TENBHO, TEM TOYHEE PEryITSIus.

[pex e 4eM MepeXomuTh K NalbHeHieMy H3JToxkKe-
HHIO, HEOOXOHMO ONpeNeTUTE Ha Ka4eCTBEHHOM YPOB-
HE NOJISPHOCTD CXEMBI YNPaBJIEHAS: NPH Meperade Hepes
AaTYHK (MBIILIEYHOE BEPETEHO) H3MEHEHHS OCYIECTBIIS-
FOTCS B TOM € HAMpaBleHHH, T.€. YBEIMYEHHE JTTHHEBI
L Bei3bIBaeT yBenmyeHne 9acToTel paspanos F,,. To xke
camMoe CTIpaBeyTMBO | UM Nepegatiyn gepe3 KOHTPOJLep
(a-MOTOHEHPOH) NpH npeoOpasopaHMy 4actoTel Fp, B
uyactoty F, paspsgoB o-motoneitporop. OmHako mipH
nepenade wepes sdpdexrop (skcrpadyszanbHas mMycky-
JATypa) W3MEHEHHS OPOHCXOOAT B HPOTHBONOJIOKHBLIX
HANpaBJieHANX: yBenuueune F, BEI3BIBAET YMEHBLICHHE
L . iMeHAO 371eCh BOBHHKACT €MEH 3HaKa, HeobXomu-
mMag Ui 06pa3oBaHAA OTPHUATENLHON 0OpaTHOM CBS3H
B CHCTEME YTIPaBIICHUS.

15.2. /IunaMHdeCcKoe B CTaTHYECKOe MoBe-
JIeHHE HeneH ynpasJieHHs

Peaknns Ha cTyneHuaToe BO3JeHCTBHe

Peaximsi Ha cTyneHYaTOE BO3NCHCTBHE, T.€. AMHA-
MHKA OTBeia MNOJIHOH CHCTEMBl PEryJsAlHH W4 ee
KOMIOHEHTOB HA HAPYIUCHHWE OPH CTYOEHYATOM BO3-
OeWCTBHH, MOXKET OBITH H3MEPEHA B YCIOBHAX ¢ 00paT-
Ho#i cBsi3pr0 Wim Oe3 mee. Ha puc. 154 nokaszannt
peaklHM Ha CTyIHeHYaToe Bo3neiicTBHe B ciyuae ped-
JIEKCA PACTMKEHUS. 30ECh BO3IEHCTBHEM CIIyKHUT pe3Koe
yBejndeHne AMAHL! MbInp! L (crynenuaras ¢yusims,
pHc. 15.4, A), BBI3BaAHHOE BHE3AMHO NPHIIOKEHHOM K Cy-
XOMWHJIAAM MbIUIOEl BHEINHEH CHnoi.

Peakmus Ha CTyneHMaToe BO3NEHCTBHE B OTCYTCTBHE
o0paTHOH cBsi3A. PaccMOTpUM NOBE/IEHHE OTHENBHBIX
KOMIOOHEHTOR [aHHOKW Lenu T1ocsie BO3NEHCTBHA MO
THITY cTyneHyatoi (yakmpu. [nsg nponopuwoHAIBHO-
Jupdepennuatsioro gaTuska (PD) tunuver sdwpext
NEePePEryIupoOBAHKS B OTBET HA CHIHAJ, NOCTYNArOIM
oo adpepeHTHEIM BOTOKHAM [a OT MBIIIEYHOTO BepeTe-
Ha (pHuc. 15.4, F): yactora pa3psoB B Hayase AclcTBHA
CTHMYJIa NPHMEPHO COOTBETCTBYET MEPBOH MPOUIBOI-
Hoi#t (D-KOMIOHEHT) OT BETHYHUHBI CTUMYNA 110 BpEMEHH
dL /di. a nocnenyrolnas cTanMBOHAPHAA YaCTOTA pa3ps-
nos nponopouonansaa amve L (P-kovmorent). Ws-
MEHEHHE YacTOTHl pa3spAloB B BonokHax la BemwbiBaer
COOTBETCTBYIOLIEE BO3OYMKJEHHE CBA3AHHLIX C HUMH
u-MoToueiiporos (puc. 15.4, B), B DanHOM Ciyuae Ta-
KOe xapakrtepHoe nosefienne (¢ Hanuiuem P- u D-xom-
MOHEHTOB) erlle Donee BBIPAKEHO, MOCKOIBKY (-MOTO-
HEHpPOHE camM sBipitoTes PD-kontponnepamm. [lo-
BTOPHOE TOPMOXCHHE HOCPEICTBOM KJeTOK Penioy
Taxkke BHOCHT cBoH Biiajn B Ttakoe PD-nosemenue
MOTOHEHPOHOB.

lITpuxossie munun (kpuBsie 1 Ba puc. 154, 5 u B)
H300paXarT peakiulo HAa CTYNEHYATOEe BO3[eHCTBHE
B TOM THIIOTETHYECKOM CHYHae, eCIM MBIICYHEIE BEpe-
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Puc. 15.4. Peakuuwa Ha cTyneH4YaToe BO3AEHCTBME B CUCTE-
Me yrpasfeHWMA AnWHoi Mblwubl. Ha auarpamme cnesa
yka3aHbl KpacHbIM LIBETOM 3nemeHThl pednekca pacTrxe-
HWA, COOTBETCTBYHOLWME Kaxaol peakuum. A. Ctynenvatoe
uameneHue AL, anuHbl Mpiwub L 38 cyer BHesanHoro
YBENMYEHUA HArpy3Kku Ha Mbilly (BosmyuleHue). b. Hacro-
Ta paspanos F;, MblieyHOro eepereHa (garymk nnioc npe-
obpasosaTent) B OTBET Ha BHELWHee BoamyuweHuwe, B. Ya-
crora paspraos Fy o-moToHelpoxa (curHan ynpasnexwn,
OTBET KOHTPONnepa) B peaynbTare AeiCTBUA BO3MYLLEHWR.
Oyukumm B A, 5 1 B uamepeHbl B ycnosuax 6ea oBparHoil
ceran. B kaxaom cnyyae kpueas 1 cooTsercreyer noeege-
HUK) A8T4MKa M KOHTpONnNepa Npu oTeeTe, NPONopPUWOHans-
Hom anuHe (P-anemeHTsl), B TO BpemA Kak Kkpweaa 2 co-
[EPXUT OOMONHWUTENbHLIM KOMMOHEHT, COOTBETCTBYIOLMIA
NPOU3BOAHOK NO BPeMeHWM OT ANWHLI MBIWUbI (CKOpOCTH
WM3MEHEHWA ANWHBI): NPonopuMoHanbHO-aAnddhepeHunant-
HbIl gatunk u koutponnep (PD-anementst). /. CryneHvaran
peakuuA ynpaenaemMoi nepemeriHoi L B ycnosmuax ¢ oBpar-
HOW C€BA3LIO NMpu Hanuuuu P-anementoe (kpueaa 1) unu
PD-anementos (2, 3) n npu Huskom (2) nubo esicokom (3)
koacchuumenTe ycunenns. Korpa npouecc perynsuvm 3a-
BEpLUEH, YNpaBAAeMan nepeMeHHan OTKNoHAeTcA ot pabo-
yeit ToukM Ha HeBonbluyto senuuunHy AL,. 4. Heaatyxaiowwve
xonebaHuA CUCTEMb! B HEYCTOMYMBOM pEXMME, Hanpumep
NpM YpesMepHO BbICOKOM Ko3acthduLMeHTe yCUNeHUA

337

TEHA H Moroneiipom 06]‘]3,[{3}0‘!‘ TONBKQ NOBEACHHEM
THma P.

Peaknus Ha cTynenuaroe Bo3/eHCTBHE NPH HAJWH
obparnoii ceamm Ha pmc. 154, " nokasana peakuus
MOJIHOM 3aMKHYTOH peryJIsSTOPHOI uenH pedriekca pac-
THKCHHMSA Ha CTYNICH4YATOC U3MEHCHME IIHHLI MBbIIIIIbL.
CHayana amuHa Meiunbl L W3MeHsercd noa AeHcTBHEEM
NPUIOXKEHHOH CHIHI TlaccHBHO. [lo mpmumEe 3amepxex
TIpH nepenave HHGOpMAIUY B LIENH YNPABJICHHA HMeeT-
csl HEKOTOPOE «MepTBOe BpeMs) t,, B TEUCHHE KOTOPOro
ynpasnenne HeadupexTusHo. B KoHUe nepuona t, Hauu-
HaeTca AeictBue 3qipekTOpa — COKPAMICHHE MBIIIHEL
BoispiBaeMele H3MEHEHHS JTHEE AL, B 3HAYMTENbHOM
CTEMEHH KOMIIEHCHPYIOTCH 34 CYET COKpalleHHd, MOo-
CKOJIBKY peryjupyemMasi nepeMensas 1. soaBpamiaercs
MOYTH K 3aJaHHOMY 3HAYEHHIO—K IUIMHE OO0 Hayana
BHELIHEro BoszekicTeusl. B ciyyae perynsumn pedexca
PAaCTsKEHNSI MEPTBOE BPEMSA—3TO NATEHTHBIH Nepuon
pedunexca, T.e. obIIMii cyMMapHEIH nepHo, Heobxoau-
MBIH IIIA NpOBEOCHUA CHI'HaJ A H CHHAITTHYECKOro nepe-
xmouenus. s peduiexca pacTsbxkeHus B Cly4ae MbIII-
bl TPHIENCA 4YeJIOBEKA 3TO BpPEeMs pPaBHO NpHOIH3A-
TenbHo 30 Mc (pediiekc axmiioBa CyXOXXMIHS).

JluHaMHKa peakilid Ha CTyIeHYaToe BO3aeHcTeHE
BAPEUPYET B 3aBUCHMOCTH OT TOTO, IPEATONATAETCS JIH
YHCTO MPONMOPHHOHANEHOE perymuposanue (P) (xpupas
1 va puc 15.4,1) uwmm nponopuuonansHo-mugdepen-
ouansHoe peryimpoBaHue (PD) (xpmeas 2). Korma
koMnoHeHT D craHoBuTCs DONBIINM, MOXET NPOU3OH-
TH HeIOpery/HpOBaHHe YIpPaBISEMOH NEpPEMEHHON C
NOCAEYIOIMMH 3aTyXanmmy Konebanuamu (kpusas
3). Ilpu onpeleneHHBIX YCJIOBHAX PEryJHpPOBaHHE MO-
JKET NPHBECTH fa)e K HEYCTOHYHBOMY peXHMY H BbI-
3BaTh Hesaryxawiume koneGamms (puc. 15.4, [).

Hanuyre 3aepxk —MEPTBOTO BPEMEHH t,— ITHMMHE-
THPYET CKOpOCThL peryJjiupoBanus. B pednexce pacra-
JKEHHA OHO MHHHMAIILHO — HECKONBKO AECATKOB MHILTH-
CEKYH/I, MOCKONBKY 3a¢HCTBOBAHHEIC B pediiiekce HepB-
Hele BoJjiokHa (la, Ag) HMCIOT CKOpPOCTH TIPOBEHCHHA,
HAMBLICIYIO U3 YCTAHOBJIEHHBIX [Isi nepubepHuecKux
HepeoB. MeprBoe BpeMs TIpH HEHPOHHOM YIPaBJICHHH
apTepHAILHEIM KPOBSHBIM OABJIEHHEM PAaBHO HECKOJb-
KHM CEKYHOAM, Tak 4TO NpOllecC PEryIHPOBAHHA MpPO-
TEKAaeT 3HAYMTENIBHO MEUIEHHee, 4eM MpH pediekce
pacTsokenns. Tak, KOrfaa Jexainil 4eoBeK MomHHMMA-
ercs ® Beraer, Tpebyercs 10-20 c, yToOel ckoMneHCH-
pOBANIOCH MaJCHHE KPOBSHOI'O NABJICHHS, BLI3BAHHOC
IeiicTBHeM CHIBI TsaxkecTH. Eirle Menennee npoTekaer
Mpolece TEMIEPaTYPHOH PErynsliii —OKONO HECKONb-
KHX 4acos.

Tounocte M cTabnmbnocTh perynsumu. Ecym 6s1 B
MbiLIeYHOl cucTeme, M3o0paxeHHoH Ha puc. 15.2, He
OBLIO peryisum#, T0 NpMIOKeHWe BHeIHe#H cubl AT
usmeHuno Ob umHy wMemmiel Ha AL, (kak Ha
puc. 15.4, 4). Ilpn HamMyuu perynaiud, Kak TONBKO
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HayaJIbHBIE KPaTKOBPEMEHHBIE BO3MYILeHHs oTpabora-
HBbI, OCTACTCHA €II¢ HEKOTOPOE OCTATOYHOEC HW3IMCHCHHE
amuasl (puc. 15.4, 1. Toynocth, HIM K4AYECTBO, pery-
JIAAEA MOXeT OBITe omucana Kod(ppuuuenTOoM perys-
uun R:

_ AL c perymupopanmem AL,

R = = z
AL Ge3 perymupoBanus AL,

JApyruMu cropamE, HH3KHH KO3(GAHIMEHT peryisium
O3HayaeT xopomryio perynaumio. Kadectso ee moxer
OBITH YIIYYILEHO 3a CYET YBEIWueHUs yeuienns, obecne-
YHBAEMOTO KOHTpoNIepoM. Verunenwe—31o xoxdduny-
€HT, CBSI3BIBAIOTI[HH BEIHYHWHY CHTHAJIA YIPABJIEHAA C
pasjiMuMeM MeXIY KOHTPOJBHOH TOYKOH H TeKYLUHM
3HAYEHHEM peryJmpyeMoil nepemMerHoi. OnHako yBe-
JIHYEHAE TOYHOCTH DPETYJAIHA B CTAIMOHAPHBIX YCIO-
BHSIX 3@ CYET IOBBILIEHHS YCHJIECHHS OTPaHHYEHO H3-33
BO3HHKHOBEHHA HEXENATENBHEIX KPaTKOBPEMEHHBIX
OTKJIOHEHWH B PEAKIMM HA CTYHNEHYATOE BO3MEHCTBHE.
OHu MOTYT TIPHBECTH K BPEMEHHOMY MepeperyInpoBa-
HHIO C HNOCHEAYIOIHMMH 3aTyXaIoIMMH KoJieOaHusaMu
(pmc. 15.4, T, xpusan 3) WNmM pake BHI3BATH (haKTHHC-
CKYIO HEYCTOMYHBOCTH cucTeMsl (puc. 154, 1), xorpna
ynpapigeMas mepeMeHHas Kosiebnercs Mexiy HBYyMS
CBOMMH KpalHUMM 3HAYCHHAMHM U HHKOT[la He Ionajaer
B YCTAHOBMBIIHIHCH PEXHM.

Kaxum o00pa3oM BO3HHKAIOT 3ITH He3aTyxaloljde
xonebannn? Bo3/eiicTBAE Ha BXOlE 3acTaBIIfNET KOHT-
poJuIep 34NMyCKATh OTBETHYIO PEaKIHIo, HAIIPABICHHYIO
B TPOTHBOIOJIOXKHAOM Hampasjieann. Ecmu koaddumm-
CHT YCHIICHUA TIPH 3TOM AOCTATOYHO BEICOK, TO MOXET
BO3HHKHYTH CHTYallus TepeperynupoBaHus. JlaTHHK B
3TOM cily4ae Oyner nepenapaTh HA KOHTPOJUIEP CHIHA-
JIBI O 4Upe3MEPHOM H3MEHEHHH YNpaBiseMoil mepeMeH-
HOH, 4TO mpHBeAeT K BeIpaboTKe peakiun MpOTHBOMIO-
JIOHOFO HANPABIECHASA, NMPUYEM CHOBA CO 3HAYHTENb-
HBIM [O€peperyiupoBaHueM. Takas [OCHeOBATENb-
HOCTE COOBITHII MOXET TIOBTOPSATHLCS HEOMPEIEIEHHO
JIOATO, OpHd¥eM 4acToTa KonebaHuid GymeT 3aBHCETH OT
GBICTPOTHL pabOTEI cHcTeMBl ympasieHus. Jlerko Bu-
JIeTh, YTO BO3IHMKHOBEHHIO HE3aTYXAOMMX KoneGaHmi
CocoOCTBYIOT BBICOKMH KO(PHIUMEHT yCHIIEHHS W Ha-
JIMYHE Y HeMH YNpaBiAeHWA JOCTATOYHO [JIHTENBHOTO
MIEPHOJIA MEPTBOTO BPEMEHH tg.

OnpeneneHHble TATONOIHYECKHE H3MEHEHHS B JIBA-
raTebHOM CHCTEME MOIYT MPHBECTH K YBEJIYECHUIO
spdexta obnervenns cHMHANLHBIX pedieKcoB pacTs-
JKEHHUS CO CTOPOHBI Mo3ra [2, 19]. B pesynetate Moryt
TIOABHTHLCS HEKOTOPHIE HEBPOJIOTHYECKHE CHMIITTOMEL,
B TOM 4HCJIE KJIOHYC (purMmdeckue pedieKTOpHbIe
MOKaYMBAHHA HOTHM TIOCTIE yJapa 1o Hei MOJIOTOMKOM
Ans nposepky pedulekca pacTsKeHH) B TPEMOP KOHeY-
HocTell mpH Gonesnn [laprxuncona. B obomx ciysasx
KoneOaHus [JIHHBI MBIIHIE MOXHO 00BLACHUTEL HAPYIIC-
HiHEM paboTHl CHCTEMBI PeryJIfllMA H3-33 CIHIIKOM
6onsiuoro koshduIMEnTa YCHIEHAS KOHTPOILIEpA.

Saryxamomme M He3aTyxaroiue xoneGanms MOryT

YACTH IV. [TPOLIECCHI HEPBHOM Y I'YMOPAJILHOM PEI'VIISALIMA

BO3HHKATE H B CHCTEMAX, YNPABJIAONIMX APYTHMHI OHO-
JIOTHYECKHMMH [NEPEMEHHBIMH, HaNpuMeEp KpPOBAHBIM
IaBJIICHHEM.

Wrak, ko3pHIHEHT YCHNEHUS MOKET YBE/IHYHBATL-
ca Juig yaydienus 3(exTHBHOCTH peryJIHpOBaHus, HO
TOJIBKO JI0 HEKOTOPOI'O IpejieNa, 33 KOTOPHIM [JaHHas
CHUCTEMa CTAHOBHTCS HEYCTOHYHBOIA.

Pabora cnenameli cHCcTeMBI

Jo cux mop ™Mul pacCMATPHBAMA TOJBKO OWH
4CmeKT JelCTBHA TellH YIIPaBJICHAS —ee CNocoOHOCTH
NO/IIEPXWBATE MOCTOAHHOE 3HAYEHUE YIPABISIEMOi 11e-
pemeHHO. Teneps paccMOTPHM HCIIOJIL30BAHAE TAKOH
lenK B KadecTBe cielsined cuctemul. B aToMm ciyuae,
KaK YIIOMHHANOCEH BHIILE, HMCHHO H3MEHEHHE 3ITAJIOH-
HOI'O CHTHANA COZ[aeT MCXOIHOE Pa3jINgue MEXIIy CHr-
HAJTAMH, IOCTYNIAIOLHMHE K KOHTposuiepy (puc. 15.2, B).
3HayeHne yNpaBlisSeMOH NEPEMEHHOH [IO/DKHO B 3TOM
cllyyae HM3MEHMTBCS Ha Hopoe 3ajaHHoe. Hanpumep,
njs Toro 4robsl u3Mennncs yron criuba cycraea, Tpe-
Oyerca onpenenieHHOE H3MEHEHME UIHHBI MBIUIbT L.
DTAJIOHHEI CHTHAJI, KOTOPEIH MoOXeT OBITH WCMONB30-
BaH [UIA OPOIPAMMHUPOBAHHs MEHSIOIIEIOCH BO BpeMe-
HH paboyero 3HaveHHs, NpeAcTapiseT coboii mpH 3TOM
BO30OYXIeHNe, pacrpocTpaHsoLeecs M0 HUCKOMSIIUM
yTSM W3 MO3T4 B MOTOHEHPOHEL B CIUHHOM Mo3ry [13,
17, 18]. Tak, mponecc peryjisuun TEMIEPATyphl TENd,
KOrja TOCJIEAHAs NOBHIIUAETCA NPH JAXOpaiKe, MOHH-
JaeTcs HOYBLIO WiH OpH rubepranmim, MOXHO paccMat-
pHBaTh KaK TEpeHACTPONKY 3aIaHHOIO 3HAYUCHHSL.

Jlunamuka pedriekca pacTsiKeHHs Kak ciemsumei
cHcTeMbl (peakius Ha CTYNEHYATOE BO3JEHCTBHE) MpO-
HJUTIOCTpHpOBaHa Ha pHc. 15.5. Utobm mocrnemyroiuee
ofcyxaeHne ObLUI0 MOHATHBIM, CIEAYET YBHICTL KAuyecT-
BEHHOE CXOJICTBO MeX[Ay 3ToiM cxemoll (puc. 15.5, 4)
1 Gnok-cxemamn nemneil ynpagsyeHns Ha puc. 15.2. Ira-
JIOHHBIH CHI'HAJ TIEpeIaeTCsl C TMOMOIILIO [IBUTATENLHBIX
HEPBHBLIX MYTEH, KOTOpPbiE HIYT BHH3 OT TOJIOBHOTO
Mogsra k crmaHoMY (pHC. 15.5, 4), u moxer ObiTe mpea-
CTABJICH B BHIAE H3MEHEHHS YaCTOTH pa3psaoB Fy B uu-
cxoasumx akcomax (puc. 15.5,5). Yeenmuenuwe WIH
YMEHBIICHHC aKTHBHOCTH HHMCXOMMMIMX [yTEH BBI3BI-
BaeT H3MEHEHHE 9acTOTEl pa3psioB B O- ¥ Y-MOTOHEMH-
POHAX B TOM e nanpasyienns (puc. 15.5, B); npu 3toM
BO3HHKAET COOTBETCTBYIOIIEE H3MEHEHHE HACTOTHI pa3-
psnos B adupepeHTHBEIX BOsioKHaX la OT MBILEYHBIX
pepeteH (puc. 15.5, I'). Koneunslit pe3ynsTaT TaKoii xe;,
Kak OpH BHemmem Bo3neficTeuu (oM. puc. 15.4),—co-
KpallieHHEe WIH y/UiHHeHne Mbinbt (puc. 15.5, ).

Kax 6rU10 0TMedeHO B L. 5, Bo36yk/IcHHe B HHCXOISAUINX
JABUTATENLHEIX MYTAX OOBIMHO MPHBOAMT K OJHOBPEMEHHOMY
CHHANTHYECKOMY BO30Y)XIEHHIO (- M Y-MOTOHEHPOHOB — -y~
koakTuBaumy [3, 8]. C roukn 3penns Teopum ynpasieHus oba
3THX TYTH NEpefavyH CyNPacTHHANLHBIX KOMaHI B CHCTEMY
pedieKca pACTAREHHA IKBUBAJIEHTHbI IEPEHACTPOIKE ITAJIOH-
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Puc. 15.5. CynpacnuHansHan perynauva pednekca pacta-
XKeHWA, NpWM KOTOpO# cWCTema, YNpaenAoOWas ANWHOK
mbiwus, paboraer kak cnepawan. A. YnpouleHHana cxema
pethnexca pacTAXEHWR, BKNKOYAHLWan BNUAHWME MO3ra no-
CPeaCTBOM HMCXOOALMX NYTeR K (- W Y-MOTOHEeApOoHam.
5, BpeMeHHaR 3aBMCHMOCTb YaCTOThI paspAaoe Fy B HUCXo-
OALUX NYTAX B Hawane ABWXKEHWA, 3a[aBaemMoro Mosrom
{cTyneHuaroe uameHeHwe 3TanoHHOro curHana). B. Peak-
UMM a- U Y-MOTOHeHpoHos (vactotel paspaace Fy, Fy) Ha
W3IMEHEHME aKTMBHOCTHM HUCXOLAWMX NyTed (3TanoHHbIN
curHan geicTeyet Ha KouTponnep). . Peakuma mbilLeyHoro
sepereHa (yactora paspsapa Fia) Ha aKTMBHOCTL HUCXODSR-
WMX MyTein, nepefasaeMylo yepes y-MOTOHeRpoHb (3Ta-
NOHHBIN cUrHan geicreyer Ha nepegatumnk); byHkunm B 8 n
I namepnrioTCA B yCnoBuAxX HesamkHyToi uenu (6ea obpar-
HoW censu). [. Peakuua ynpasnaemoil nepemenHoi (anvua
Mbitwysl L) Ha cTyneHuYaToe uaMeHeHue 3TaNOHHOro CUrHa-
na F, B cnyuyae cuctembl c ob6parHoi caaAsbto. B-4.
LiTpuxoebie kpuBble Nony4eHsl anA P-anemeHTOB, 8 cNNoL-
Hele—anA PD-anemenToB

HOro curHana. OJIHAKO CHCTEMA Q-Y-KOAKTHBALMH, NO-BHIM-
MoMy, 061a1aeT onpeeneHHEIMU NPEUMYLLIECTBAME IO CpaB-
HEHHIO C CHCTEMOil, B KOTODOH 3ITANOHHEIA CHTHAJ 3aHOBO
YCTAHABITMBAETCS TOJIHKO C MOMOIBLE0 KOHTponnepa (g-MoTo-
Heiiponsl). C onHOH CTOpOHBI, HHTPa(y3aNbHOE COKpalllcHue
TIOCPEACTBOM HHCXOAMILEH AKTHBAIMM Y-MOTOHEHPOHOB Ha-
CTpaMBaeT [MANAa3OH YyBCTBHTENBHOCTH Wi pabGoumii nmana-
30H MLIEYHOr0 BepeTeHa HA pasHele [ANMHBI Mbiub. C gapy-
roif cTOpOKbI, NOCKOMNbLKY HA IPONOPHHOHANIBHOE MOBEACHHE
¥ Ha JuddepenimanbHoe NOBEACHHE MBIUEYHOTO BEpeTeHa
CIIOXHAS Y-WHHCPBAIIHA OKA3LIBAET PAIMYHBIE BIUABUA, CH-
cTemMa ¢ KoaKTHBALWEH MOMKET OBITH NyWile HACTPOEHa B OT-
HOILEHHH ONTHMAILHON YCTOHYMBOCTH, €M CUCTEMA, B KOTO-
poil 3TANOHHLIH CHITHAJ H3MEHSETCA TONBEKO € TIOMOLILIO
KOHTpOJLIepa.

Y 3eMHOBOMAHEIX HET OTHACNBHOH Y-CHCTEMBI, Y HHX HH-
rpady3aibHbIe BOJOKHA MBILEYHLIX BEPETEH H JkcTpadysais-
HBle BONOKHA oOpasytor omus obumii nyTe 3ddeperrroit
urHepBauyy. Hannune otpensnoll BeicokoaudipepeHumpoBas-
HOM Y-OBHTaTebHOH CHCTEMBL CAERYST PACcCMATPHBATE KaK
3BOJIFOIMOHHOE NPEHMYILECTBO MJIEKONMTAFOLIHX.
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Pabora chcTemsl ynpasienus
B CTAlMOHAPHOM pexuMe

ITpu craGunkHoN perynsauuy peakius Ha CTyIeHYa-
TOE BO3LEHCTBYE (BHENIHEE BO3MYyLIeHKe B0 u3MeHe-
Hue pabovero 3Ha4CHMs) B KOHCYHOM HTOIE€ NPHBOINAT
K CTalmoHapHoMy cocrosiHmio (puc. 15.4, 1" u 15.5, ).
Ilpu 3170M ynpaBnsemas nepeMeHHas, obpaTHas CBa3b
¥ CHTHANBI YNPAaBIEHUS MEPeCcTaroT ObITh QYHKIMAMHE
BpPEMEHH M HMMEIOT NOCTOAHHBIE 3Ha4YeHHsA. B atom
COCTOSIHHMM 3JIEMEHTH! el YNpaBJieHAs MOTYT ObITh
ONMCAHBLl CTATHYECKHMH XapaKTEPHCTHHECKHMMH KPHBBI-
mu. B nesioM XapakTepHCTHYECKHE KpHBEIE ISl CHCTe-
Mb! OJIMCHIBAIOT COOTHOILCHMS MEXIY BEIHYHHAMH Ha
pxone W Ha Bbixoge. CraTudeckas XapaKkTEpPHCTHKA
AATHHKA (MBIILIEYHOI'O BEPETEHA) — COOTHOLLIEHHE MEX Y
4YACTOTOMH pa3psAna B BOJIOKHE la M JUTHHOM MBIHIIEI
[(Fy, = f(L)) —paccmaTtpuBanace Bwite (cM. puc. 5.8).
DM ke criocoboM MOXHO H306pa3uTE U XapakTepHc-
THKY KOHTposepa (Habop FOMOHHMHBIX O-MOTOHCH-
POHOB); NIPH 3TOM CHMIHANIOM Ha BXoie Oyaer 4acrorta
HMITyscOB B BoJokHax Ia (Fy,), a Ha BEIXO#e —wacroTa
HMIIYIIECOB B CBSI3AHHBIX C HUMH 0-MoToHeiiponax (F,).
Kpuenie Ha puc. 15.6, 4 parot obuiee npencraBieHHe
O COOTHOLIEHHMH MEXAY IKCNEePHMEHTAIBLHO H3MEHse-
Moit anuHBEl MBIIE! L 4 9acToTOM paspsiiioB y4dcT-
BYIOLIHX @-MoToHeliposos (F,), xorma nopurarenbusie
BOJIOKHA MEPEpe3aHbl Ha yPOBHE BEHTpAJIbHBIX KOpELl-
xoB (oOpaTHas cBA3b OTCYTCTBYET). MBRIME CnoBamm,
9TH XapakTEPHCTHKH ONMCHIBAIOT Nepenady Ha ypOBHE
MBIIIEYHOrO0 BEPETEHA W (-MOTOHEIPOHOB.

Crayana obpatumcs k pabore cxems! He3 obparHoi
cen3u (puc. 15.6, A), ¢ TeM 4TOOBI MPOAHAJM3MPOBATE
IIBe OCODEHHOCTH 3THUX KPHBBIX, OTPAXKAIOLHE BAXKHBIE
CBOHCTBA CUCTEMEI YTPABNEHHA B CTAIMOHAPDHOM pe-
xume. B Tom ciywae, koraa Bo30yaouMOCTE - M Y-MO-
TOHEHPOHOB M3MCHSETCS 32 CYET BIMAHMS CynpaciH-
HANLHLIX IEHTPOB M HUCKOJSUMX W3 HUX IyTeH
(puc. 15.5), 3TH KpHBBIE COBHTAIOTCH NAPAUICIBLHO
BOone oce abcmuce (Ha puc. 15.6, 4 310 nepexon ot
JaHuM 1 k Tuaay 2). B npuHiune taxoi caBur Bo3oy-
AHMOCTH MoOXET OBITB BBI3BAH yYMEHBIIEHHEM BO3DY-
JIAMOCTH @~ JMOO Y-MOTOHEHPOHOB NO OTUENLHOCTH.
Onnako, ACXOOs U3 AMEIOMIHXCH IKCIHEPHMEHTATBHEIX
Pe3ybLTaTOB, Mbl MOJDKHBI CHENATH 3aKNIOYCHWE, YTO
OOBIMHO B 3TOM TIPOIIECCE Y4ACTBYIOT 00a MexaHH3zMa
(a—y-xoakruBauus; cM. Buile). [apannensHelil coBur
XapaKTepHCTHK O3HAYACT HOBLIA pabounii nuanaiou ue-
NH YOpaBiieHHN; YIpapiiaeMas NepeMEHHAR TOACTPAHBA-
€Tcs K HOBOMY paboyeMy 3HAYEHHIO.

Jins Toro 4To0Obl OX4paKTepH30BaTh PYHKUMIO LENH
ynpasJjienus ¢ 00paTHOH CBH3bI0 B CTAIMOHAPHOM pekHMe
(puc. 15.6,4), MOXHO HCHOAL3OBATH COOTHOLLEHHE
MEX]y HanpsxeHsdeM Menmuel 1T B ee mmHOH L
(puc. 15.3). BimaHHe 3TaNOHHOTO CHIHAJIA—HHCXOJIs-
mero Bo3byxmeans Fy—cHOBA NposBISETCs KaK COBUT
KpuBOH BOJNL KoopauHath L, T.e. ot xpuBo# 1 Kk xpu-
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A Bes obpatHoii ceA3M

E C obpattoit cBA3bio

Paspra Acx

HatAmeHne Mk

b =
y Dnwma menuuet L

AnvHa Mbtwiybl L

Puc. 15.6. XapakrepvCTUKu CUCTEMBI YNpaBneHua ANUHOK
MBILLLB NpW cTauMoHapHOM coctorHuMM. A. Kpuebie pns
KOHTpOnnepa, uamepeHHsie 8 ycnoeuax 6e3 obparHoii ceA-
34 M ONUCHIBAIOWME CBA3b MeXay AnuHoi L v ynpaennako-
wmm curHanom F,. MapannenbHuiil caoeur kpueoii (or
Kpveoi 1 K KpuBoOW 2) OTpakaer M3MEHEHUE B 3TANOHHOM
curHane; uameHenuve yrna HaknoHa (ot kpueow 1 k 3)
OTpaXaer MaMeHeHWe KoaghWUMEeHTa YCUMeHWn KOHTpon-
nepa (kpacHwlit user). 6. XapaktepucTiku cuctemel ¢ ob-
ParHOW CBA3bLIO, NPEACTaBNeHHbIE KPUBBIMKW ANWHE—HATA-
JKEHME ANA MblLILY, HAXOAALUMXCA NOL CNMHANbLHLIM yrpas-
nexvem. Korpa pabouas Touka meHsaetcA (1 —2), anuHa
MblwLbl MamenAeTcr ot L, k L,. MNpu ymexbiuenun koad-
duumenta yeunenuna (1 — 3) ysenuuvBaeTcn noaarnueocTs
MbiLULbI

BOl 2 MpH yBeNW4eHHH HMCXOsAero Bo3byxaenus Fy
(puc. 15.6, b). Yopasnsemas nepeMeHHas (IUTHHA MBIII-
(ibl) M3MEHSETCH B COOTBETCTBHH C 3TAJIOHHBEIM CHIHA-
JIOM TIpH Iepexojie K HoBoMy pabouemy 3Havenuio L,;
JaHHas chcrema paboraer kak ciepmman. [lpnm sHoBOM
paboyem 3HaYeHHMH YNpaBiigeMas TepeMeHHas CHOBA
TNMoOOCPKHBACTCH HA TIOCTOAHHOM YPOBHE, HECMOTPH HA
BO3MYILIEHUA, H CHCTeMa paboTaeT Kak peryJmrop.

15.3. Ocobbie cBOCTBaA
CUCTEM YyrpaBneHunsA

Ilepemennoe ycunemne. M3 pmc. 15.6, F ouernmmO,
YTO HEM TOYHEEe MOANEPKHBAETCS YNpapiseMas nepe-
MeHHas Ha ypopHe palouero 3HaueHHs, TeM Oonee
NoJIoroi ABNACTCH XapaKTEPHUCTHYeCKas KpUBasi NAHAOMH
cucTeMbl. B TEXHMYECKHMX YCTPOMCTBaX HAKJIOH TAKOW
KpHBOH OOBIMHO Ha3bIBAETCH YyCHIleHHeM WIH xo3ddu-
IHEHTOM ycHiieHus (gain). Yem Gosnplne ycHIeHHe, TEM
TOMHEE OCYILECTBISETCA perynauus (Cp. pasnen o Koad-
(pummenTe perynsmad, ¢. 61). Jlns toro wrober obnsc-
HUTL 3TO CBOHCTBO CHCTEMBI YyupasieHus, OJok-
cxemMa, moKasaHHas Ha puc. 15.2, 4, nomxHa GLITE MO-
JMpUUHpOBaHa ¥ HMeTh BuJ OJOK-cXeMbi, NonobHOM
TOM, WTO MpeacTaBlieHa Ha puc. 15.7, 4.

Beuiie ormedanock (pHc. 15.4), 4To OpH BLICOKOM
Koa(pHHIHEHTE YCHIGHUS NOBBIIIACTCH PHCK BO3HHKHO-
BeHns koneGanmii, 0cOGEHHO eClH MMEIOTCSH 3a1EPXKKH
B TIOTOKe HEGOPMANMK K KOHTPOJUIEpY W OT Hero (4To
NPOABNAETCH, HATIPUMED, B HANIMYHK MEPTBOTO BpeMe-
HM TIpM peaKOMH Ha CTYNEHYaToe BO3ZelHCTBHe: t, HA
puc.154, /). IIna rapanTud cra0nabHON peryssuun

YACTb IV. IMPOLIECCHI HEPBHOH ¥ I'YMOPAJIBHOM PETYIISALIANA

OOJDKEH TMO3TOMY CYLIECTBOBATL BEPXHHUI npezie Ko3d-
¢mmmenTa ycunenus, 4Tobs1 OblTAa HCKITFOYEHA BO3MOX-
HOCTh BO3HHKHOBEHHS HE3aTyXawllMXx Konebauui
ynpaeiseMoii lepeMedHoi. Bmecte ¢ Tem, Korga Heob-
XOIHMO W3MEHHUTDL YIPABISEMYIO TIEPEMEHHYIO, H OCO-
OEHHO HA PaHHHX 9TANax 9TOro W3MEHCHMs, HATIPEMED
B HAaYaNe peakliil Ha CTYNEHYaToe BO3CHCTBHE (CM.
puc. 15.4 n 15.5), nioseser BHICOKHH Koa(HIMeHT you-
TieHusl, 4T0OB! KOMIICHCHPOBATE 3aJEPXKKU M baJLTHCTH-
YeCKyI0 CHIIy WHEpUHH B YNpaBiReMo# cHcreMe (ms
3TOr0 MEIIEI JO/DKHEL COKpATHTECH). MIMeeT cMmbic,
4yTo0hl KO3 ¢uOueHT ycuieHns ObLT HACTpanBaeMBIM,
T.€. YIOBJETBOPSJI pa3MYHBIM TpeboBaHusIM B pas3-
JIHYHBIX CATYAIMAX NPH paboTe CHCTEMBI YNPABIICHHS.
MoOXHO NOK43aTh, YTO B CHOHHAJBHOM CHCTEME
YUPABJICHHA Y 4YeNOBeKa JCHCTBHTENBHO CYLIECTBYET
TlepeMeHHbni K03¢QHIMERT YCHIIEHHS, KOTOPKIH YMeHb-
LIAETCH, TIABHBIM 00pa3oM, MOCPENCTBOM TOPMOMEHHA
HA YPOBHE (-MOTOHEHPOHA, ITO B PE3YJIETATE NIPUBOHT
K YMEHBIICHHIO YTJIA HAK/IOHA KPHBEIX XapaKTEpHCTH-
yeckux (yHkOmii cHcTeMbl ynmpasneHns (JMHHM 3 Ha
puc. 15.6). Uneivu cnopamm, TOopMoXkerne Pemrmioy,
ayTorenHoe TopMoXenue (HHHUEHpyemoe adpepeHTa-
v Ib) m aETArOHHCTHYECKOE TOPMOXEHHE MOXKHO
HAHTEPIPETHPOBATH KaK MEXaHH3MEI YMEHBILIEHUS KO3(-
drmuenta ycunenus. CylnpacnuHANILHEIC BIMAHHA TAK-
K€ HENmpephIBHO M3MEHSIOT KO3(UIMEHT YCHJICHUS
CHCTEMBI yiipaBieHust [is pedurekca pacTsHkeHHS.
ynpasaenne. Kavecteo pabotel ne-
neli YNpaBicHHA MOXET YNYYIIATHCH, €CIH CHIHAJBI
0 TeX BHENIHHX BO3MYILEHUAX, KOTOpBIE BO3HHKAIOT
JOCTATOMHO 4aCTO W OKa3hIBAIOT W3BECTHOE BO3HEil-
CTBHE HA CHCTEMY, NOCTYNAIOT HENOCPEHCTBEHHO B
xoETpoitep (puc. 15.7, ). B uwacTHOCTH, ¢ HOMOIIBIO

[ Bxoakomana | [ Bxoakomawa |
MepemeHHBER
Ko3aphumeHT
ycuneHua JranoHHbIRK
curHan

Ynpaenremeiin
curHan

v A Mpamoi
MOHUTOPMHT
BO3MYLLEHWA
Perynupyeman
nepemeHHan
L[ Ynpasnn- anasna-]
eman emMan
cucTema | %! cucrema
Boamywerune Boamyuwenue
A 5

Puc. 15.7. BapuaHTs! cuctem ynpasneHun. A. Bnok-cxema,
OTNU4AOWARCA OT cxemibl Ha puc. 15.2, A Tem, yto copep-
XWUT CMMBORN, O3HAYaKLWMI NepemMeHHbIn Ko3adduumeHT
ycuneHwa koutponnepa. 6. Cxema, B KoTtopo# curHans
O BO3MYLUEHUAX NEPEASIOTCA HEeNOCPEACTBEHHO Ha KOHT-
ponnep, TaKk 410 KOMMEeHCATOpHOe nEﬁCTBHe MOXET BbiNON-
HATBCA A0 TOro, Kak BO3MYLUEHWE NOBNUAET Ha ynpaense-
MY NepeMeHHy
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TAKOTO TPAMOIO MOHHTOPHHra Yiyquiaercs (yHKOUA
CHCTEMBI € 3aME/I/ICHHOH peakiieH, NMOCKOJIBKY B 3TOM
clly4ae BO3MYILEHHE MOXeET OBITh CKOMIIEHCHPOBAHO 10
TOTO, KAK OHO BBI3OBET 3aMETHLIC H3MCHCHHSA YIpaB-
JIHeMOil nepeMEHHOM.

W3BecTHBII UpHMEpP M3 TEXHHKH—HCIIONB3OBAHHE
HAPYXHOT'O TEMNEPATYPHOro JATYHKA B CHCTEME LCHT-
panbHOrO OTOIUIeHAs. Takol HATYMK HeMpepHIBHO IO-
CBUIAET CHI'HAJIEI HA KOHTPOJUIEP OTONHTENLHOH CHCTe-
Mbl. Kark m3BECTHO, TEMJIOBRKE MOTEPH IOMa yBEJIHYH-
BAKOTCA NPONOPOHOHATBHO pasHHIOE MEXOY TeMIepa-
TypaMH BHYTPH HETO H CHApYXH, MO3TOMY HH(pOpMa-
LM% OT HAPYXKHOTO AATYHKA MOMKET OBITL yuTeHa NPH
JNIEKTPOHHOM YCTAHOBKE YNPABJAIONIEro CATHANA C IO-
MOILBIO KOHTpoOJLIepa. PerynmpoBaHHe moxeT OBITh
HAY4TO N0 TOrD, KAK TEMIEpATYpa BHYTPH 3[3HWA
HAYHET CYILECTBEHHO H3MEHNTRLCS, H B PE3YNbTATE TEM-
TepaTypa B TOMEIHICHWsX Oymer coxpausthes Oonee
6ym3K0# K MOCTOAHHOMY YPOBHIO.

IMpuHIHD onepeXarolero yipaBicHHS ACMOIb3YeT-
csl Takxe M B OHOJNOrWYeckmX CHCTEMax yupaBJIeHHN.
Mapectreii npumep —Tepmoperynsums (cm. 1. 25). B
OJ3aHHOM Cly4ac S3KBHBAJEHTOM HApPYXHOIO OaTYHKA
CITYXHT CeTh KOXKNLIX Tepmopenentopoe. Korpa opra-
HH3M IIOOBEpracTcs BHEIUHEMY XOJOIOBOMY BOB,IIEﬁ-
CTBHIO, KOXHBIE XOJIOOBBIE CEHCOPH! CHIHAIH3HPYIOT
o0 3TOM B UEHTp yYHpaBlieHWd TEMIICpaTypoll Tena,
pacnonoeHHbi B rumoranamMyce. Bckope HaunnaeTcs
TEPMOpETyIATOPHAs peakums Ha xonoxa. Hampumep,
MOXET YBETHYHTBCS TOHYC MBI W BO3HHKHYTH
OPOXb, TIPH 5TOM JUIS YIIYHMIIEHHS TEILIOBOH M30MAIMH
yMeHBIIIAeTCA KPOBOTOK B 06JacTh Koxd. Takoii one-
pexxaroniiii mpomece ynpasieHns HAYHHACTCA HECMOTPH
Ha TO, 4TO HET HHKAaKMX H3MEHEHMil TeMmepaTyphl
BHYTPH OpPraHU3M4d, H, CIIEA0BaTEeIbHO, TEMIEPATYPHEIE
CEHCOpH! B rUnoTanamMmyce He BO30OyxnaroTcs.

Ecim 06paTHTLCA K YNPABJIEHHIO JIBAKEHHEM, TO BIHAHHE
BeCTHOYJIAPHOTO OPraHa W 3pPHTE/ILHOM CHCTEMLI HA CITAHAIIL-
Hble MOTOHEHPOHKI MOXHO PacCcMaTpHBATEL KA BHIl MPAMOro
Bo3aeiicTens BoaMyatoumx dakropos. Taknm xe obpazom
MOKHO HHTEPTIpeTHpOBaTH yBenwyenue (obneruenne) pediex-
ca pactsxenus pasrmbateneit nor B meroamke Enppaccuka
(Jendrassik). [leHCTBHTEIIBHO, €C/IH HCIBITYEMBIH CTOMT M Ha
€r0 PYKd BHE3anHO HAYHHAET AEHCTBOBATH BHEIUHAS CHIA
(Hanpumep, NpU MOTBEME TPY3a WIIH 3a CYCT TOJNMKA PyKaMM
CTOMIIEro HANPOTHB 4E/IOBEKA), TO HATPY3Ka, OeficTBYrOLAst
Ha pasrubaremy Hor, Beerfa ysenmumpaercs. Perynsums anu-
HBI 9THX MBIIII, TIO3BOJSIOMAS COXPAHATE HEM3MCHHOI MO3y
CTOSHHA HA OBYX HOTaX, yNy4YIUAETCs 3@ CYET HeNOCPEACTBEH-

Horo obecneuenns KOHTpONepa JUHHB HHpopManue# o 1Bu- -

TaTe/lbHOM XKOMaHnje Ha KOHEYHOCTH.

Conpskende CACTeM ynpasJieHHs

Pasnurmbie 6HONOrAYEcKHe TIENH YIPAaBIeHHA 9aCTO
(YHKUMOHAILHO CONPSDKEHB! APYT € apyrom. Hanpm-
Mep, KOIIa peryJHpOBaHHE [bIXaHHsA MHHIUMPYETCA 34
cueT BO3DYXKICHHA XEMOPELENTOPOB B KAPOTHIHOM
TeNbIE, 3T0 OKA3BIBAET BO3MEHCTBHME M Ha PEryNslHio

KpOBAHOTO fAasieHus. B ciyuae medunura xucnaopona
VCHJIEHHOE [ILIXAHHE COINPOBOXJAETCH YBEJIHYEHHEM
KpOBOTOKa B 3THX opraHax. OCMOpEryisiHio H pery-
JANE0 06beMa KUAKOCTH, KOTOPEIE B MPHHIIANE MOTYT
OLITL OMHCAHEI KaK ABE HE3aBHCHMBIE CHCTEMBI YIIPaB-
nennd, OOBCAMHAET TO, YTO B KAYECTBE CHIHAJIOB
YIPABJIEHAA B HAX HCTIONBL3YIOTCH [IBA OJHEX H TEX XKe
TOpPMOH2 (BA30NpeccCHH M aJLOOCTEPOH), a Takke ToO,
YTO OHH HMeroT obumii addekTOpHEBI OpraH — MOYKH.

HexoTopeie ueny ynpasieHus ABATATeIbHON aKTHB-
HOCTBIO Takke cBssanbl. IIpEMepomM MoOXeT CIyKutb
B3aHMOCHCTBHE peduiekcoB PACTHKeHHS AHTATOHHCTH-
yeckHX Mblmm. B sToM ciydae B OJIHOM CycTaBe Mexa-
HHYECKH CONMPSANKCHBI [ABE MBIIIIBI C MPOTHBOIIOJIOXHEIM
neiicteieM. OHE B3aAMOZEHCTBYIOT TAKX€ YEpe3 CBOM
PeLHIPOKHbIE TOPMO3HBIE LEMH, [IPOH3BOAMILAE aHTA~
TOHHCTHYECKOE TOPMOXEHHE B CIMHHOM MO3ry (pHC.
5.7, ¢. 96). Korpa cynpacnueansibie KOMaRIsl [oCk-
JNAJOTCA HA MBIILNY [UIS COKPAlUEHHs BO BPEMS [IBHXKE-
HHA OTHOCHTENBHO CyCcTasd, BCerga HMEeT MeCcTo
y™MmeHbleHne Ko3(ppHIrenTa YCHIeHHs B JaHHOH CXeme
ynpasieHEs (T. €. B peduiekce pacTaxeHHs) A TaHHO-
ro aHTArOHUCTA, TAK 4TO NOcneHui craHoBHTCH GoJee
NOoOaTIIHBEIM.

3TANORKBIE CHTHAJBI B COMHAJLHLIX LENfAX ynpas-
JieHHs JUIMHOR Mbimn, BelpaGaTeBaeMble cympacns-
HATIbHBIMH [BHATATENLHBIMH HeHTpamu [2, 12, 21],
MOXXHO paccMaTpuBaTh KaK BPOXIEHHbIE M NPHOOpe-
TEHHBIE B pe3ynbTate 06YUCHAS NPOrpaMMbl ABHIKEHHH,
Kaxkgas H3 KOTOpPBIX KOOpAMHMPYET MHOXeCTBO ped-
JIEKCOB pacTsxenns. Takag KOOpAWHAINA B CBOIO Ove-
Pefib BKIIIOYaeT OOpaTHYIO CBS3b OT MBILICYHEIX peHel-
TOPOB, @ TAKXKE OT CYCTAaBOB H KOXHBIX adipepeHTOB.
3TH BXOJHBIC CATHANEI BEIALIBAIOT, I7IaBHEIM 0GpasoM
B MO3XEYKE H MOTOPHOH Kope, HEMEIIEHHYIO H Hellpe-
PHIBHYIO DPEryIsiTOPHYH MOJH(HKAIMIO TaKod HBHra-
TENEHOH MpOrpaMMEL, KOTIA OHA BHIOJHAETCH. Bocxo-
JslIAE H HUCXOASAIIHE CBH3H MEXIY CIIHHHBIM MO3TOM
M MOTODPHBIMH LEHTPaMH B MO3IY MOXHO PacCcMaTpH-
BaTh KaK KOMIIOHEHTH! CYNepOpIHHATHBIX Lenell ynpas-
JieHH#l, KOTOPEIE TECHO CBA3AHB! CO CIHHANLHBIMEA pEry-
asTopaMM JUMHEL OJHaKO TOKa 4YTO MBI CHMIIKOM
MaJjio 3HaeM O JeTajaX Heipo(H3HONIOrHYecKHX Mnpo-
LECCOB CYNPACITMHAILHOTO YNpAaBNEHAS JBHKCHHAMH,
4TOOE! TOYHO ONMCATE HA SA3BIKE TEOPHH YIIPABJICHUA
BEINOJIHEHHE [IBHIKCHHIA.
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Fmaesa 16

BETETATUBHAA
HEPBHAA CUCTEMA

B. Enuz

Bezemamusnas (a8MOHOMHAA) HEPBHAA Clcmemd,
WHHEPBUPYIOLLAS TJIAIKYI0 MYCKYJIAaTYpy BCEX OpPIraHOB,
ceplille ¥ XKeJyie3bl, OTBEYAET 32 HEPBHYIO PErYJISIUIO
eHympenneli cpedbl. Kak ykaspiBaeT CaMO Ha3BaHHE,
BIMAHME 3TOM CHCTeMBl OOBIMHO He HAXOIUTCH MO/
HEMOCPE/ICTBEHHBIM KOHTPOJIEM CO CTOPOHBL CO3HAHUS.
B 3TOM COCTOMT OT/IMYME BErETATHBHOM HEPBHOI cuCTe-
MBI OT COMATHYECKOH CHCTEMBI, KOTOpas OTBETCTReHHA
3a adpepentHbie B 3(depeHTHRIC CBA3H OpraHU3Ma
C OKpyXarmed cpenoii u B OONbINMHCTBE ClyHaes
YIPABIAETCH CO3HAHHEM.

BeretaTuBHass H COMATHYECKAS HEPBHbLIE CHCTEMBI
fedcTByior «pyka o6 pyky». WX HepBHBIE LEHTPEI,
0cOoDEHHO Ha YPOBHE CTBOJIA M MOJNYIIAPHI OJIOBHOIO
MO3r4, HEBO3MOXHO pasneNnuTs Mophonorndeckn. B to
e BpeMs mepHdepHUecKHe OTHENbl ITHUX ABYX CHCTEM
COBEPILEHHO pPa3/A+HEL.

DyHKNHN BETETATHBHONH HEPBHOM CHCTEMBI 3aKIIIO-
YAKOTCH B MOJIIEPXKAHHH NMOCTOSTHCTBA BHYTpEeHHEH cpe-
el (roMeoctasa; cM. Kennon [3]) wm npucnocobiie-
HAM ee K M3MEHSIOIIHMCH YCIIOBHSM OKpYXKaromie
cpensl (HanpuMep, Mexanudeckol paoTte, npUeMmy nn-
111H, HEIOCTATKY BOJIEL, Xape # xoJnomay). B To xe spems
5T4 CHCTEMA PEryJIHpyeT HeATeLHOCTE OPIaHOB M CH-
CTEM, HE YYACTBYIIIHX HEMOCPEICTBEHHO B IOAIEpXKa-
HHH TOMeOCTa3a (HalpHMep, MOJIOBLIX OPTaHOB H BHYT-
PUIHA3HBIX MBIIIIT).

16.1. Nepudcdepuueckunin orpen
BEreTaTMBHOW HEepPBHOMN
cUcTemMbl

AnaToMHYecKoe NoApa3/ie/ieHHe BereTaTHBHOM
HEepPBHON CHCTEMBI

IMepudeprteckas YacTh BereTaTHBHOH HEPBHOH CH-
CTEMbI NOAPA3NENHAETCA HAa TPH OTHE 1A — CHMIATHYE-
CKHil, IapacHMNaTHYECKRH | saTepaabanti . Koueunnie

U K «nrepanbHOMY OTAENY» OTHOCHTCH HHTPAMYDAIThL-
HblE HEMPOHB! KMIUEMHUKA, TAK KaK HX JIEATETLHOCTh B 3HAYH-
TENLHOH CTENeHH ABTOHOMHA H HE3ABMCMMA OT 3KCTPAOpraH-
HbIX BamsHWH (cM. Hmke). O[IHAKO, MOCKONBKY TOMOGHOM
ABTOHOMHMEH 00N4aaeT He TONBKO BHYTDHEMILEYHASN HEPBHAs

CuMnamuueckue B NApacuMnaniiueckue Heliporvl BBIHE-
censl 3a mpepemsl ITHC; Bx knerounnie Tena mexar
B BEreTATHBHBLIX FAHTIMAX. TH HeHPOHBI HA3LIBAIOTCA
TIOCTTAHTTHOHAPHEIMHA, TAK KdK MX AKCOHHI BEIXOZAT M3
TAHTTHEB W HAYT K MCIIOJHHTENLHBIM OpPraHaM; HEPB-
HbIE KJIETKH, aKCOHBI KOTOPBIX HATIPABIAIOTCA K BereTa-
THBHBIM FaHITHAM ¥ NEPEKTIOYAOTCS Ha TeNax H JHeHA-
pUTa2X MOCTTAHTIJIHOHAPHBIX HEHPOHOB, HA3BLIBAIOTCA
[PEraHTTHOHAPHLIMA Heliporamua. Tena mperanrimo-
HapHBIX HEWPOHOB JIEXAT B CITHHHOM MO3LY M CTBOJE
Moara. Taxum o0pa3oM, 3NeMEHTapHLIM lepH(pepHye-
CKHM 3BEHOM KaK CHMNIATHYECKOH, TAK ¥ NapacuMmaTH-
4ecKOi HepBHOH CHCTEMB! CIIYRHUT LEMb U3 ABYX [TOCIIE-
JOBATENBHO COCAWHCHHBIX HEHPOHHBIX  OOMYNSAIHH
(puc. 16.2 1 16.10). D18 nBa orOena BereTaTHBHOM
HEPBHO#H CHCTEMBI HAYMHAFOTCH B PasHBIX HacTsiX HepB-
Holt cucTeMbl. CHMNATHYECKHE MPETAHITTHOHAPHEIE BO-
JIOKHA MCXOAAT M3 FPYRAHBIX W OBYX-TPEX BEpXHHX
MOACHAYHLIX CEIrMEHTOB CIHHHOrO Mo3ra (mopaxoaom-
banbhan cuchmema);, MAPACHMIATHYCCKAE XK€ TIPeranr-
JIMOHAPHLIE BOJOKHA HOYT OT CTBONA MO3Ta M KpecT-
HOBBIX CEIMEHTOB (KPAHUOCAKPGALHAS CUCTHEMA).

K sumepassromy omdeay OTHOCAT BHYTPUKHILEY-
HYIO HEPBHYIO CHCTEMY, 00naaromyio ocobbIMH CBOIA-
CTBaMH: OH4 (DYHKIHOHUPYET HE3ABHCHMO JiaXe B OT-
CYTCTBHE KOM@HJ OT CIIMHHOTO MO3Ta UM CTBOJA MO3Ta
(em. ¢. 353 u panee).

Korpa-to cuMnaTHyeckuM Ha3bIBal¥ BECh nepHepnve-
CKHil OT/Aen BereTaTHBHOH HepBHOH cHcTembl. K xommy
XIX —nayamy XX sexa aurnuiickuiil ¢pusnosior Jlenrom [1, 36)
NIpeAIOKHI TIOAPAsHEIATh BEIeTATHBHYIO HEPBHYK) CHCTEMY
Ha TPH OTJIEJIa, H 9TO PA3JIENCHHE, 2 TAKKE TEPMHHAI, IPEJIO-
WeHHble JICHIH, B HACTOSIIEE BPeMs SBILAIOTCH OOLICTpHHS-
TeiMH. KpuTepuy 118 BeIAETEHHS 3THX OT/iea0B ObUIn wHCTO
ananomueckumMy, Kpome Toro, JleHrm oTHOCHII K CHMNaTH-
4ECKOMY H HAPACHMMIATHYECKOMY OT/AENAM TONLKO afdheperm-
Hple Tpe- H NOCTTAHITHOHAPHEIC Hefipouel. YTo e Kacaercs
YYBCTBUTELHEIX BOJIOKOH OT BHYTPEHHHX OPraHOB, TO HX
obpeAHAOT N0 OOImMM Ha3zBaHHEM «BHCLepaibHbe adde-
penth». Knaccnpukanns u TepMHHONOINS, TPEITOXKCHHbBIC
Jlenrniu, oKa3amNCh TOYHBIMH K YACOHBIMH, XOTs, Kak HH

CHCTEMA, HO ¥ HMHTPAMYPAJBLHBIE CHCTEMbI OPYTHX OPraHoOB,
B OTEYECTBEHHOM JUTEPATYPE BCTPEUACTCH TEPMUH «METACHM-
naTHaecKHi  oTmer», npenoxeHsslt A. J1. HosnpatessiM.—
Hpum. nepee.
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YIMBHTE/ILHO, CYLIECTBOBAHME JHTEPAILHOM HEPBHOI CHCTEMBI
B KayeCTBe CaMOCTOHTENBEOIO OT/ENA NPAKTHYECKH TOJIHO-
CTBIO OTpHUANOCk A0 70-x rogos Hawero croneTa. K coxa-
JIEHHIO, TEPMHUHB] «CHMIATHYECKHH» M «MAPaCHMIIATHYECKHID
HACTO MCTONB3YIOT HE TONMBKO B AHATOMMYECKOM, HO U B (yHK-
IMOHANBHOM CMBICAE ¥ MPUMEHSIOT MX K BHCLEPANBHLIM

atdeperntam.

CuamnaTuyeckas cicreMa. Tena NMperaHriHOHAPHBIX
CAMITATHYECKHX HEHPOHOB IIeXAaT B OPOMEXYTOYHOMH
30HC I'PYOHBIX W MOACHHUYHBLIX CEIrMEHTOB CHHHHOIO
Mo3ra. AKCOHBI 3THX HEHPOHOB TOHKHE, XOTS MHOIHe
M3 HHX MHEIMHH3MPOBAaHbI; CKOPOCTH NPOBENEHMS 110
HHM Konebnercs o1 1 1o 20 m/c. D akcohsl moKHzAA-
T CIOHHHOW MO3I' B COCTaBe NEPE/IHNX KOPEIIKOB
u GenbIx coemWHMTENBHBIX BeTBed (cM. puc. 16.12, c.
358) ¥ OxaH4YMBAIOTCS B MAPHLIX TapasepTebpalibHBIX
TAHCJMAX MM HEMAPHBIX NPEeBepTeOPAIbHBIX MAHTIIHAX.
IlocpencTBOM HEPBHBIX BETOYEK MapasepTebpaibHbIE
TaHITIHK COCAMHEHE! B CHMIIATHYECKHE CTBOJBL, MAYIUHE
no ofe cTopoHs! MO3BOHOYHMKA OT OCHOBAaHHS Yepera
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mo kpecria. OT cHMNATHYECKHX CTBOJIOB 0TXOANT Gonee
TOHKHE HEMHEIMHM3MPOBAHHBIE TIOCTTaHTIIHOHAPHBIE
aKCOHbl, KoTophle mubo HampapnsioTcs K mepudepu-
YECKHM OpraHaM B COCTABE CEPBIX COEOHHHUTELHBIX
BerBei (cM. puc. 16.12), 1mbo obpasyroT cnenmanbHbIe
HEpBBI, CHaOaroI11He OPTaHE! TONOBEL, OPIOLIHOM U Ta-
30B0# nonocrell (puc. 16.1). IMoctraarnmrosapHeie BO-
JIOKHA OT npeBepTeOpaNbHEIX FAHTJIHER (YPEBHOrO H
BEPXHETO H HMXKHETO OpbDKeeUHBIX) HAYT Yepe3 CIeTe-
HMsl MM B coCTaBe ocoObIX HepBOB K opraHaM Oprown-
HOW TIONIOCTH M MOJIOCTH Ta3a.

BoNBUIMHCTBO CHMNATHYECKHX FAHIJIHEB yOGAEHO OT
WHHEPBUPYEMEIX OPrasoB, TO3TOMY OT 3ITHX TaHIJIMEB
HOYT JOBONBHO OTHHHBIE NOCTTAHTITHOHAPHBIE AKCOHBL
Hcrnroyenne COCTABNAIOT JHINL HEKOTOPhLIE OTHOCH-
TEJILHO HeOOJNBINE CHMNATUYECKHE TAHTTIHH, PACHOJIO-
HECHHBIC PYIOM C OPraHdaMH Ta3d H MOCBEUIAOIINE K HUM
KOpOTKHE NOCTraHrnuoHapHbie Bonoksa. K adexto-
paM, cHabGxaeMbIM CHMIATHYECKON CHCTEMO#M, OTHO-
CATCH FAAJKHE MBIIIBI BCEX OpraHop (Cocynos, opra-
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Puc. 16.1. Crpoenme nepudrepmyeckoil BereTaTMBHOM HepBHOWN cucTembl. IHTEHCHMBHO OKPaLIEHHBIE NMHWK — NPeraHrnmo-
HapHble BONOKHa, 6onee ceeTnbie NUHWK —NOCTTAaHINMOHapHble BONOkHa. CuMnartMyeckan MHHepBaLMA COCYA0B, NOTOBbIX
enes ¥ MeilL, NOAHMMAIOWMX BONOCH, HE noKasaHa
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HOB GproIHOM MOJIOCTH, BLIIEHTEILHBIX OPraHOB, JIeT-
KHX, BOJIOC H 3payka), CEpPAle W HEKOTOPHIE IKEeJe3bl
(moToBLIE, CIIOHHBIC B NUlleBapHTentHLE). Kpome To-
ro, CHMINATHYCCKMMH TOCTTAHTJIHOHAPHLIMH BOJIOKHA-
MH HHHEPBHPYIOTCH KIIETKH TOAKOXHOM JKHPOBOH KieT-
YaTKWA W NEYEHA ¥, BO3MOXHO, KaHAJIBLE [OYEK ¥ JINM-
¢daTuyeckue oOpasoBaHus (HAIPEMED, BHJIOYKOBas
Kene3a, CeNe3eHKa, NeifepoBrl Oysikw H muMQaTHYE-
CKHE Y3IIBl).

IMapacimnarudeckas cHcTeMa. Teda mperaHrivo-
HAPHBIX MAPACHMITATHYECKHX HEHpPOHOB JEXAT B CAK-
paJIbHOM OTAENE CIMHHOTO MO3ra M B CTBOJIC MO3ra
(pac. 16.1). Ot 5THX HellpOHOB OTXOAAT KaK MHETHHH-
3HpOBAHHBIE, Tak H Oe3MIKOTHEIE AKCOHbLl, BCE 3TH
aKcoHBl 00NaIal0T 3HAMMTENBHON OIMHOH MO cpaBHe-
HHAIO C OTPOCTKAMH CHMNIIATHYCCKHX NMPETaHTIHOHAPHBIX
HeliponoB. IlperaarnnoHapHEie BOTOKHA B COCTABE 0CO-
OBIX HEPBOB HAYT K MOCTTAHIIHOHAPHEIM NAPACHMIIATH-
HEeCKAM HEHpOHaM, pacTONOXEHHBIM BOTHIH BIH B
Tomue 3¢dexTopunix opranos. IlperanrauosapHbie na-
pacHMNATHYECKHE BOJNOKHa, cHabxaromme riasHbie
MBIIIE] W KENe3kl TOJIOBEL, TMOKHIAIOT CTBOJI MO3ra
B COCTaBe TPeX Nap %epemHO-MO3roBhix HepeoB—II1
(rnazomeuratensnoro), VII (tmmesoro) m IX (s3nko-
rotoyHoro). K opramam rpyzHoit # 6proluHoii nono-
CTH NPEraHITMOHAPHEIE MAPACHMIATHICCKHE BOJIOKHA
HAYT B cocTaBe baymcoarowux nepeoe (napa X), 4 K op-
raHaM MOJIOCTH Tas3a B COCTABE TA30BEIX HEPBOB IOJ-
XOOAT MapacHMIMATHYECKHE BOJIOKHA KPECTHOBOIO OT-
aena.

TMapacHMIaTHYCCKHE TAHTJIMH PACMOIOKEHB! JIHIIL
B 00NacTH TrONOBEL W BOJM3H TA30BBIX OPraHOB; BCE
OCTaJIbHBIE MOCTTAHTTIMOHAPHEIE NAPaCHMIATHYECKHe
KleTky pa3bpocaHbl 0o TOBEPXHOCTH HWIH B TOJIIE
OPrafHoB XeJyXOYHO-KHIUEYHOrO TPaKkTa, Cepaua H Jjer-
kux, 00pa3ys Tak HA3HIBACMBIC MHTPaMypaJibHbie I'aHr-
Jmu. [TapacuMmaTuy¥eckas CHCTEMa MHHEPBHPYET Ilam-
KYI0 MYCKYJATYPY M JKeJle3pl IKeIyNOYHO-KHIIEYHOI'o
TpaKTa, BLIACIHUTENLHEIE H TIOJIOBLIE OPTraHkl ¥ JIETKHE,
4 TaKke TpeNcepAMs, CNE3HbIE W CIIOHHBIE JKENE3bI
H [nasHeie Memmel. [lapacHMnaTHyeckue HepBbI He
CHabXaroT INajIkie MBIIIL KPOBEHOCHBIX COCYZIOB, 3a
HCKIIIOYEHWEM apTEPHil MOJIOBBIX OPraHoB (B 4acTHO-
CTH, MOJIOBOTO WIEHA, KJIMTOPA U MAJILIX [IOJIOBBIX TY6).

Bucnepansusie addepentel. Oxono 80% Bonoxon
Onyxgaronmx HeppoB B 50% 4peBHBIX HepBoB (OoJL-
[IOro, MAJIOrO, MOSICHAYHOIO W Ta30BOI0) SABIAKOTCHA
4yBCTBHETENBHBIME. [TOCKOILKY OHM HecyT HMH(pOpMa-
MO OT pelenTOpOB BHYTPEHHUX OPraHOB, MX HA3bl-
BaloT BRchepaibabivMe apdepentamu. Tena Heliposos,
K KOTOPBIM HIYT 3TH BOJIOKHA, PACTIONIATAKTCH B BEPX-
HEM M HIKHEM TAHTIMAX ONyKJarolnX HEPBOB (Ba-
ranbHsie addepesTs!) B B CIRHHOMO3IOBLIX y3iax (cmu-
HajbHble adbepenTrr). UyBcTBHTENBEHEIE BOJNOKHA OT
aprepHaNBbHBIX 6apo- B XeMOPEHENTOPOB KapOTHIHOIO
CHHYCa HMAYT B COCTaBe SI3LIKOIJIOTOYHBIX HEPBOB, 4 Te-

Jla COOTBETCTBYIOILMX HEHPOHOB JIEKAT B BEPXHEM
M HHXHEM S3BIKOIJIOTOYHBIX FaHrNuAX. BuchepaibHbie
addepedTsl, HAYIIAE K CTBOJIy MO3Td H KPECTHOBOMY
OTAEJIy CHHHHOTO MO3ra, YYAacTBYIOT B HEPBHOH pery-
NANAH JeATeIbHOCTH BHYTPEHHHX OPraHoB (JNETKHX,
cepina, COoCyIOB, XKeJyI0YHO-KHIUEYHOIO TPaKTa, BbI-
OESTHTENILHBIX B PEepOAYKTHBHEIX OpranoB). Bonbilme-
crBo 3TuX atddepeHTOB HOYT OT MEXAHOPELENTOPOB,
AKTHBHPYIOINHXCSH NPH PACTAXEHHH CTEHOK HOMBIX Op-
TaHOB, ¥ HecyT WH(popManur JHOO O AABICHMH B UX
npoceete (HanpuMep, apTepHaibHble GapopeuentToph!
H cakpanbHble atepeHTHBIE BOJIOKHA OT MOYEBOIO
my3eips), mbo 06 mx obweme (manpumep, addepent-
HBIE BOJIOKHA OT INAOKOH MYCKyNaTyphl XKemymOiHO-
KHIIEYHOTO TPaKTa, OT HMPABOIO NPENCepaHs U JIETKMX).
Jns MeXaHOPEHENTOPHLIX OKOHYAHHI CIH3MCTOH 060-
TIOYKH KUIIETHHKA aJCKBATHBIM CTHMYJIOM CIYXHT Ha-
npsokenue casura. HekoTopele sucnepaibhele adie-
penTH HAYT OT XeMOPELENnTOpOoB (HampHMep, OT apTe-
PHANBHLBIX XEMOPENENTOPOB B CTEHKAX a0PThI U COHHEIX
apTepHii, OCMOPENENTOPOB B NEYEHA H TIOKOPENenTo-
poB B cim3HCTON 00onouke kumeynnka). MadgopMmanns
O pasOpakuTelisX, BHI3LIBAIOLIMX OILYILICHUS BHYTPEH-
HEX Ooseit (IpH CHABHOM PACTRKCHHK HIH COKpAalne-
HHH Y4aCTKOB JKENMYNOYHO-KHINCYHOIO TpakTa H MoOYe-
BOTO IIY3BIpA, HATSKEHUMH OpbLKeliku, HiueMuu opra-
HOB), HJIET MO BOJOKHAM HE BATAJILHBIX, & CIHHAIIBHBIX
addeperToB. PelenTopsl, 0T KOTOPLIX HAYHHAOTCH 3TH
a(pdepenTsl, pacnomarajoTcs B CEpPO3HBIX 000JI0YKaX,
yuacTKaxX MpPHKPEIICHUS OpbDXeHKHW M, BO3MOKHO,
B creHKax opraHoB [4]. Ilompobuee $yHKIMH BHCHE-
panbHBIX addepeHTOB paccMOTpeHb! B riaBax, MOCBs-
LIEHHBIX KOHKPETHBIM OPraHaAM M CHCTEMaM.

Bimsanne cHMIATHYECKHX H NapacHMIATHYECKHX
BOJIOKOH Ha 3¢dexTopHbIe Oprafbl

Brmusaue nepugepryeckoil BereraTuBHOM HepBHOH
CHCTEMBI HA Pa3JIHYHBIE OPraHLl MOXHO MCCNE[OBaTh
B OOBITAX C 3JICKTPHYECKHM pa3fApa’KeHHeM Berera-
THBHBIX HepBoB. M3yuenme 3roro Bnusiaus neobxomn-
MO: l) LI NOHEMAaHWA MEXaHH3IMOB JEATEIIBHOCTH
OpraHoB, HMEIOLIMX BereTaTHBHYIO HHHEpPBaLHIo, B (-
3HOJIOTMYECKHX YCIIOBHSX, & TakXke B3aHMOICHCTBHA
MEXIy IBYMS OTJIeNnaMH BeTeTATHBHOH HEPBHOM cHCTe-
MBI in Vivo; 2) A8 OLEHKH peakIMH 3THX OPraHOB NpH
naTonorny; 3) ANlA MOHHMAHWA MEXAHW3IMOB BIIUHHUSA
JIEKAPCTBEHHEIX MpPENapaToB, HUMHTHPYIOMIEX Jm6o
GnokupyromEx  3pQexTsl CHMNATHYECKHX HIH TNapa-
CHMITATHYECKHX HEPBOB.

MHorse BHYTpeHHHE OpraHbl MOJIYy4aloT KaK CHMIIA-
THYECKYI0, Tak M MapacHMIATHYECKy0 MHHEpPBallHIO
(Tabn. 16.1). BnugHAS 5THX OBYX OTHEJIOB HaCTO HOCHT
anTarommcTHveckuil xapaktep. Tak, pasgpaxenne cuM-
NATHYECKHX HEPBOB MPUBOAUT K YBEJIMHCHHIO YACTOTHI
COKpalleHHI cepana, CHHKEHHIO OBHTATeNIbHOH aKTHB-
HOCTH KHIIIEYHHKA, pacciablIeHHIo KeYHOro My3LIps
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Tabnuuya 16.1. BnuaHKMe cUMNaTMYECKUX W NapacMMNaruHecKux HepBOB Ha PasnMyHLe OpraHbl

Opran wiIn cHCTEMA Cramynsips Anpenope-
LENTOPSI
NAPaCHMIIATHYECKHX CHMNATHYCCKHX
HEPECH HEPBOB
Cepoye VMeHbllEHHE YACTOTHI VBenuueHne HacToThl B
coKpatleHui COKpaLIeHni
VMeHbILECHRE CHIIBL VBemu4eHue CHIIbl B
COKpalleHHH (npeacepmmii) COkpatleHrit
Kposenocuste cocyow
ApTepur KOXH H CIH3HCTBIX - Cyxenue a
Aprepnn GproruHoi nosocTy - » a
ApTEpHH CKENETHBIX MBI - » a
Pacuinpense (TONBKO 1O B
JCHCTBHEM afpeHalTiHa KPOBH)
Pacumpense (xonuHepru4eckoe) B
Aptepun cepalld (KOpOHAPHEIE) Pacimipenne (7) Cyxenue o
Pacnmpenne (Tonbko mon B
JieiicTBHEM aJpeHaTHHA KPOBH)
ApTepun TIONOBOFO 4JlEHa, 4 TaKXKe, Pacumpenue ?
BO3MOXKHO, KJIHTOPA H MAaJIBIX [OJIOBBIX
ryb
Benm - Cyxenne a
Cocynpr Mo3ra Pacuupensne (7) » a
HKenydouno-xuwerrviil
IlpononbHbie M NEPKYNSPHBIE MBIUIIBI  YCHIEHHE MOTOPHKH OciabiieHre MOTOPHKH auf
CuukTepnt Paccrnabnenne Cokpainenne a
Kancyaa cenezerru - » a
Moueaoir nysvipe
Hetpyzop Coxkpainenne Paccnabnenne B
BryTpenuuit chuEKTED Coxpauienue o
Ionoswie opzanm
CeMennbie My3bIPEKH - » a
CeMABLIHOCAIMI NMPOTOK - » o
Matra » a
Paccnabnenue (B 3aBHCUMOCTH g
OT BHI@ KHMBOTHOIO H
ropMoHamsHOro (oHa)
Buympennue 2aa3nbie Mulyysl
Mgemia, pacHHpAIONAA 3pA490K Coxkpaiieane (MUIpHa3z) a
CihunkTep 3pauka Coxkpauienne (MHO3) —
1Ilumnapras MeIIna Coxkpainierne (aKKoMOJIALHS) HesnaumTensHoe paccnabnenue [E}
Tpaxeo-6poHxuaibHbe Mbituybl CoxparieHue Paccnabnenue (B OCHOBHOM MOJ B
IelicTBHEM adpeHa/liHa)
Munuye:, nodnummowne eoaocel - Coxpaimmenue o
DK30KpuHHblE dHeeae3bl
CmonHble KeTe3sl O6uabHOe BhLIENEHHE HebGonsmoe BuiACneHHE a
CepO3HOTO CEKpeTa CIH3UCTOrO CEKpeTa
(#3 noAuemoCcTHOI *Kenes3s!)
Crie3nsic RKeNesbl Cekpenus -
IMuniepapuTesbHbIE JXKee3n! » CHHKEHHE CEKPELMH MIIM — [’}
Kenesw: HOCONOTKH » £
BpoHxnanbHbie Keseinl » ?
IMoTossie *ene3bl - Cexperms (XO/IMHEPrUYECKasn)
Memabousm
Ievens I'nukorenoans
I'mokoreorenes
JKupogsie KIeTKH - Jlunonn3 (NOBkILEHHe YPOBHS
CBOBOIHBIX XMPHBIX KHCIOT
B KpOBH)
Cexpeuus wacymmna (B-knerxkamu Canxenne a

ocTpoBka JlaHrepranca)
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¥ OpOHXOB H COKpAallleHH:O CHUHKTEPOB XEIYI04HO-
KHILEYHOro TpakTta. CTUMYNSUMA Xe napacummnarTmde-
CKHX BOJIOKOH (HapHMep, EKTPHYECKOE pasipaxenue
6y parowero Heppa; ¢M. puc. 16.1) okasmiBaeT npo-
THBOMONOXHLIL 3dderT: gacToTa cokpanieHuii cepaua
W cHila COKpallleHwil npeacep/uii CHHXAa0TCH, MOTOPH-
K4 KHIIEYHHKA YCHIIHBAETCH, KEMYHBIH My3bIph B GpoH-~
XM COKpAILAOTCSH, 2 CHHHKTEPH XKeNy10YHO-KHIIEHHO-
ro Tpakra paccrabistorcs. B Qu3HONMOrHYECKHX YCiTo-
BHAX AEATENLHOCTH BCEX 3ITMX OpPraHoB 3aBUCHT OT
npecbraganys TeX MM WHBIX BIIHAHHH.

B 10 e BpeMs B GonbLUMHCTBE Clyyacs oba oTmena
BEreTATHBHOM HEPBHOH CHCTEMEI AEHCTBYFOT «CHHEpPIrHY-
HO». DTa dynKiHonaILHAs cHHEprus 0coBeHHO XOpoIo
BHIHA HA NpuMepe pedrekcop Ha cepane ¢ bapopener-
TopoB (cM. puc. 20.27). Bo3byxaenue Gapopenentopor
B pe3ynekTaTe [OBBIICHUS APTEPHANBHOTO [JABIICHHA
NPUBOANT K CHIDKCHHIO YAaCTOTHl M CHJIBI COKPALEHWH
cepaua. 1ot ahdext obycIoBNEH Kak yeeauuenuem
AKTHBHOCTH MAPACHMIIATHYECKHX CEPIEYHBIX BOJIOKOH,
TaK U CHUNCEHUEM AaKTUBHOCTH CUMNATHYECKMX BOJIOKOH
(B cBsI3W C 3THM HHTEPECHO CPABHMTH JIAHHEBIC Tabn.
16.1 u puc. 20.28).

Bo MHOrHX OpraHax, HMEIOIINX H CHMIIaTHYECKYIO,
H [1apacHMIaTHYecKyro HHHepBaimio, B GH3NOIOrmue-
CKHX YCIOBHAIX Mpeobnapgarot peryasTOpHbIE BIIHSHHS
napacumrnaTuyecknx Heppoe. K Takum opranam otHO-
CATCA MOYEBOH My3BIph M HEKOTOPRIC 3IKIOKPHHHbIE
xkene3pl (cnt. Tabn. 16.1). CylnecTByIOT TaKkKe OpPraiel,
cHabXaeMbie TONBKO CHMIIATHYECKHMH WIM TOJBKO
NapacHMIATHYECKHME HEpBaMM; K HUM OTHOCSHTCS 1O~
YTH BCE KPOBEHOCHBIE COCYMBI, Cefle3eHKa, TJIagKHe
MBILIILl THa3d, HEKOTOpBbIE 3K30KPHHHBIE XKENe3bl
FNafKie MBIIIEI BOJOCAHBIX JIYKOBHIL (cM. Tabul. 16.1).

Ton peiicTBHEM CHMITATHYECKHX HEPBOB MOXET YCH-
JIABATHCA TIHKOTEHOMH3 B MEYCHN W JIMNOJH3 B XHpPO-
BBIX KAETKaX, YTO NPHBOIHUT K YBEHIECHHIO KOHIIEHTpA-
1MM TJIIOKO3bl B CBOGOIHBIX KHPHBIX KHCIOT B KPOBH.
IlapacuMnaTH4YeCKHE HEPBEl HE BIAMSIOT HA 3TH MPOIiec-
cbl. Memaboauueckue 3pdexThl cHMIAaTHYECKOH CHCTe-
MBI paccMaTpuBaloTCs Hibke. BereraTmBHas uHHepsa-
upsl OTAENBHLIX OPraHoB NOAPOOHO ONHCHIBAETCS B CO-
OTBETCTBYIOMIAX TJIaBax.

Heiiporymopansnas nepenaua B nepudepuueckom
OT[eNle BereTATHBHOH HepBHOMN CHCTEMbI

Bo3byxaenne OT NperanriMOHAPHBIX HEHPOHOB K
NOCITAHITIMOHAPHBIM M OT NOCTTAHIJIMOHAPHBIX Hek-
poHOB K 3peKTOpHBIM OpraHam nepefaeTcs NpH no-
MOIIE XHMHYECKMX MeaHaTopos. [lo-BuauMomMy, mexa-
HH3MBl MEIMATODHOH TiepenaYd B mnepH(pepHYecKoM
OT[IEJIle BETETATHBHOM HEPBHOH CHCTEMBI T€ e, YTO
B HEPBHO-MBIIEYHOH KOHIeBOoH miuactueke (. 51) u B
LEHTPANBHLIX cuHancax (c. 57). OmHako B OTJIIMYHE OT
HEpBHO-MEILLIETHOTO COEOMHEHHS Mpe- ¥ TIOCTCHHAIITH-
yecxre 0Opa3oBapMs BEreTaTHBHON HEPBHOH CHCTEMBEI
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4pe3BbIYAiHO BapuabeNbHel; K HUM OTHOCATCH KJIETKH
MHOKAp/Jid, TJIAOKOMBIIIEYHbIE W JKEJIC3UCThIE KIETKH
M Helipoxbl. Kpome TOI0, NIOTHOCTL M X4PAKTED HH-
HEPBAlMK PA3JIMYHBIX TNIAJKOMBIIECYHBIX OPraHoB 1ak-
2Ke MOTYT OBITh COBEPLUEHHO pasHBIMH (c. 87).

Anernnxommn. [lo-BHaMMOMYy, aNIETHIIXONMH BLICBO-
Gox1aeTcs B OKOHYAHUAX BCEX MPEIAHLTHOHAPHBLIX Be-
FETATHBHBIX BOJIOKOH W OOJBINMHCTBA MOCTTAHIIIHO-
HAPHLIX NapacHMNaTHYeCKuX Heliponos (puc. 16.2).
HexoTopsie CHMMTATHYECKHE MOCTTaBIIHOHAPHEIE KIET-
KM — HEHpOHbI TOTOBLIX KEJIE3 M, BO3MOXHO, HEHPOHBL,
BRI3BIBAIONINE PACIINPEHAC PE3RCTHBHBIX COCYHOB CKe-
JIETHBIX MBI~ TAKKE SBIAIOTCH XOJHMHEPTMYECKMMH.

JeiicTBye aleTWIXONWHA HA IMOCTCHHATITHYMECKYIO
MemOpany MOCTIaHIIIMOHAPHBIX HEHPOHOB MOXET OBITh
BOCTIPOU3BE/ICHO HUKOMUHOM, 8 JEHCTBHE aleTHIIXOIH-
Ha Ha 3(dexTOopHBIE OpraHbl—MmyckapuHom (TOKCHH
Myxomopa, Amanita muscaria). B cBsi3n ¢ 3THM BO3HHK-
na FMIOTe3a O HANIMYHA JIBYX THUIIOB MAKPOMOJIEKYJISp-
HEIX («(apMaKOJOTHYECKHXY») PELENTOPOB ALUETHIXOMN-
Ha, U BJIMAHUS HA HAX 3TOr0 Memuaropa ObLIM Ha3pa-
Hbl HMKOTHMHONONOOHBIM H  MYyCKapHHONOAOOHKIM
(puc. 16.2).

CylecTByOT mperiapathl, wzbupamensho OioKu-
PYIOLLIE TO WK HHOE BIHsIHEUE. DTH NPEHapaTsl KOHKY-
PHPYIOT C ANETHIXKONMMHOM 34 CBA3BIBAHWE C MOCTCH-
HAITHIECKAMH XOJHHOPELEITTOPaMH, TIPENsTCTBYS TEM
CaMbIM €ro neHCTBHEO; CAMH OHH NPH HTOM HE OKa3bl-
BalOT aroHHCTHYECKOTO (XOJMHEPrHYeckoro) adpekra.
Hurorusonono6GHoe pelicTBUe aneTHITXONHAHA HA [OCT-
rAHMIHOHAPHEIE HEHPOHE! MOXeET OJIOKNpOBATLCH YeT-
BEPTHYHBIMH COCIHHEHUSIMH aMMOHMS, KOTODHIE TO-
ITOMY HasbBaloT raurnuobnokxatopamu. Myckapuno-
mogobHEIl 3ddexr aveTHaXonnHa M3bupaTensHO Gi0-
KHpYeTCst amponuHom (SIOM KpacaBKH).

BemecTpa, peficTByrolme Ha kiaeTKu 3QheKTOpHBIX

Mperadrnnoxap-|
Hble HERPOHLI

Nocrranrnne-

I\ HapHbie
=T

HERPOHbI |
PeuenTopsi

Hanum
MepwaropsL

Meamaropsi

Peyentopsi

Puc. 16.2. Meavartopsl nepuhepuyeckol BereTaTMBHOW
HEpPBHOW CMCTEMbI
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OPFraHOB TAK JX€, KaK XOJHMHEPIHYecKMe MOCTTaHIIHO-
HapHbIE NMAapacuMNaTHYeckie HeHpOHLI, HAa3BIBAIOTCH B
dhapMakoIOTHH napacHMIAaTOMuMeTHYeckuMH. Belnecr-
Ba JKe, BEIKIIOYAIOUIME HJIM ocnabnsrollue BIMAHUE
AlETHIIXONMHA HA 3TH OPrdHBI, HA3LIBAKOTCA NAPAcHM-
natoJdTHYecknMH, IlapacHMIaToONWTHHYECKHE BEILECT-
B4, TUNHYHBIM NPMMEPOM KOTOPHIX CIYXHT aTPOIWHH,
obnafgaroT «aHTHMYCKapUHOBEIMY NEHCTBHEM.

Hopanpenanun u agpesanus. Tlpeacrasnenme o6 a-
o f-penenropax. [TockoseKy OKORYAHHA CHMITATHYECKHAX
NOCTTaHrIHOHAPHEIX HEHPOHOB BHIIENSIOT B Ka4ecTBe
HEHpOMEIHATOPA HOPAJPEHAJIHH, 3TH HeHpOHL! HA3BIBA-
107CH aapenepriaveckumu (cM. puc. 16.2). Kietkn mMo3-
TOBOTO CJIOf HAATIOYEYHHKOB BRICBOOOXKAAOT B KPOBO-
TOK TNaBHBEIM 00pazom agpenaman (cMm. c. 348). 3t
[IBa BEIN|ECTBA OTHOCHTCSH K KaTeXoJIaMHHaM (cM. . 54).
CunTersyeckMM KaTexoJaMHMHOM, He obpasyroniumcs
B OPraHH3Me, #BJIAETCS H30MPOTEPEHOIL.

CyluecTBYIOT BEHIECTBA, BOCTPOM3BOALHE Jeii-
CTBHE CHMIATHHECKHX aJpPEeHEPIHYecKAX HelipOHOB,~
CHMNATOMEMETHYECKHE BELIECTBA, M BIIOKKpyroIIpe 310
JeiicTBUEe CAMNATONMTHYECKHE BeliecTra. (ITH areHTH
JelicTBYIOT Ha aJpeHEprHYeCKHe MEXAHM3MBI TaK XKe,
KaK TAPACHMIIATONHTHKY H TapacHMIATOMHMETHKH —
Ha XOJIMHEPIrUYecKue.)

Peaxiuy paznuyHLIX OPraHoB HAa HOPAIPEHAIHH
M aJipeHafiiH, TaK e KaK Ha aUETHIXOJHH W JpyrHe
MEOHATOPSI, ONOCPENOBAHB] B3AMMOEHCTBHEM KATEXO-
JIAMHHOB ¢ OCOBBIMH CTPYKTYPAMH B COCTABE KIETOY-
HBIX MeMOpaH. DTH rHNOTeTHYECKHE MeMOpaHHBIE
CTPYKTYPHI HA3bIBAIOT AIPEHEPIHYCCKHMA PElelTOPaMH.
Ha oceoBanuH AByx 4ucTO (papMaKOIOTrHMECKHX KpH-
TepueB ObUIM BRLIENEHD! 0~ ¥ -afpeHopenentops! (KOTO-
pele OOLIMHO HA3BEIBAIOT MPOCTO O- U P-peLienrropams).
31u kpuTepid caemyromme: 1) otHocHTeNbHAS (dek-
THBHOCTE JCHCTBHE SKBHMOJISPHEIX NO3 DPa3NUYHBIX
KaTexoNamMHHOB (0DBIMHO ajpeHaNnHa, HOPAIPeHAIHHA
M m3onportepeHona; puc. 16.3, A) npu Bo30yKIeHHM O-
u P-anpeneprudeckux s¢pexros; 2) addexruBHOCTE
CHMIIATOJIMTHYECKHX BEIIIECTB MPH BHIKJIFOYEHHH ITHX
mByx 3¢dextoB. O MOJEKYIAPHOM CTPOCHHHM 0- B P-pe-
LENTOPOB M3BECTHO MAJIO.

OpexT cumTaeTCcHd 0-a0peHepIUNecKUM, €CIH OH
YOOBIETBOPAET ciemyronM KputepusaM: 1) sdipexTun-
HOCTb KaTeXONaMUHOB B Bo36yxzaeHun atoro adibexta
yObpiBaeT B pany. HOpaJpeHAIMH, aapeHaMH, H30TIPO-
Tepenon (HA = A = H); 2) addext nzbuparensro 6mo-
KHpyercs crienM(pu¥ecKuMy VHIHOMTOpaMH —o-aJpeHo-
OnokaTopamy — B HU3KMX KOHLUEHTpauusx (puc. 16.3, b).

B-Aopenepauveckuii 3bdext ¢ dapmMaxonormyeckon
TOUYKH 3pCEHMS XapaKTepu3yeTcst CledyronmMu ocoben-
HocTaME: 1) 3(deKTHBHOCTE 3KBHUMOJIAPHBIX HO3 H30-
npoTepenosna yosaer B nopsuike M > A > HA; Takam
o6pa3oM, CHHTETHYECKHH KATEXONAMHH H3OMPOTEpE-
HON oOKaseiBaeT Oosiee BHIpaXkeHHBI [-agpeHeprute-
ckuit 3(pexT, YeM ecrTecTBEHHBIC KAaTEXONAMHHLL 2)

YACTH IV. ITPOLIECCH]I HEPBHOH W TYMOPAJILHOM PET'VJISILIAWA

[leACTBIME HA o-PELENTOPEI l HencTene Ha 3-peuenTopsbl
|

CokpaueHwe ! PaccnaGnenwne

HAZ A »¥ h-mi >A > HA
ﬂa ;
n-,d!uu:wmc:-H Beﬂﬁ‘i\npeuc-
GnoKarope! Membpara | GnokaTope!
. |

Puc. 16.3. A. MonekynapHaa CTpyKTypa HopaapeHanwHa
(HA), agpenanuna (A) u wnaonporepenona (W). 6. Oeir-
CTBUE KaTeXONaMWHOB H3a B3APEeHOpeuenTopbl. 3Haukamu
> wnn = obosHaueHbl coorTseTcTBeHHO Gonee cunbHoe
W OQVHaEKOBOE AEeiCTBUA

abdext Gnokupyercs cneumduyeckuMH f-aapeHobio-
xatopamu (puc. 16.3, 5) THna mMpoM3BOAHOTO H3OMpO-
TepeHoJIa — JUXIopH3onpoTepenHona (cm. pre. 16.3, A).

Ilpencrasnenne o6 spdexrax o- B f-penenTopos
paer puc. 16.4, roe npuBeleHbl KpHBLIE OCHCTBAS
40peHaliuEa HA APTEPHH COCYHOB CKEJNCTHBIX MBI
B ruasikoii MyckyJiaType 3THX COCyI0B cozepxatcs 0ba
Tuna penentopos (cm. Tabn. 16.1). Bo3byxaenue a-pe-
LEeNnTOpOB MPUBOAUT K CYXEHHIO COCYOB, a BO30YIe-
HHE [-pelenTopoB—K HX pacniHpeHMio (cM. pHC.
16.3, ). Tlpn BbICOKOM YPOBHE aJpeHANMHA B KPOBH
MBIIEYHEIE COCY/bl CyXXHBAIOTCS B pe3yNibTaTe npeob-
NajaHus o-afpeHeprudeckoro medicreus (puc. 16.4, A).
Tlocne BBIKIIOYEHUS O-PELENTOPOB  Cleu(pHIECKIM
6noxaTopoM HablronaeTcss paclIMpeHHE MBbIIIEYHLIX
cocynop (cHmxeHHe nepuepHYECKOTO COMPOTHBICHHNS)
B OTBET Ha BBelicHWe aapenaymna (puc. 16.4,5), no-
CKOJIBKY B 3TOM cCJydae BO36YXHaiorTcs TOnbKo B-pe-
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ApperanvH, 2Mkr

TAPOAUHAMUYECKOE CONPOTHRASHNE

MUH

Puc. 16.4. Bnuanue o- v B-appenobnoxaropos Ha uame-
HEHME rMOPOAMHAMMYECKOro CONPOTUBNEHMA B COCYAax
M307IMPOBAHHON Nepdy3upyeMoi CKenerHol Mbllwubl (no
OCW OpPAMHAT), BbI3BAHHOE BHYTPUAPTEPWanbHbLIM BBEAEHK-
em appeHanuHa (no Schmidt-Vanderheyen Koepchen. Pflu-
gers Arch., 298, 1 (1967))
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LenTops! (Tak Ha3kIBAEMas NapadoKcanbHas peaKyusn Ha
adpenanur). Tlocne GNOKHpOBaHMA 3THX PELENTOPOB
B-agpenobnokaTopaMH  aIpEHANIWH TMPAKTHYECKH He
OK43BIBACT BJMNHHMSA H2 MBbIUEYHBIE Ccocyabl (pHC.
16.4, 5). IlonaratoT, YTO B (PU3HOTIOIUYECKHX YCIIOBHAX
TPH HOPMAJNBEHOM HOCTATOYHC HH3KOM YDOBHE aspe-
HAJIAHA B KPOBH OH OKa3bIBaeT paclHpsionee nei-
CTBHE Ha MBIIIEYHBIE APTEPHH, TIOCKONBKY Tipeobnaaet
adbext B-penentopop (cM. puc. 16.5).

B GombIMAHCTBE OPraHOB, PEArUPYIOMIEX HA KaTte-
XonaMuHBl, KJeTOYHbie MeMOpaHbl COZepkaT Kak -,
TaK H P-peuentopsl, B 3QbekTH BO30YXIEHHA penen-
TOPOB 3THX JIByX THIIOB, KaK NMpaBuiio, OkBaIOT mpoOTH-
BOMNOJIOKHEIME (aHTaroHucTHYeCKMMH). B dmsmonoru-
YeCKMX YCNOBUSX peakius kakoro-nmbo opraHa Ha
afipeHallHH B HOpaJpPeHANIHH, NOCTYNAKLIAE ¢ KPOBLIO
ymbo BbUIensIolIHEeCS MpH BO30YXIOEHMM CHMIATHYE-
CKHMX HEPBOB, 3aBHCHT OT npeobnananus o- unu f-aape-
Heprudeckoro s¢gdexra.

B 1abxn. 16.1 ykaszaHel penenTophl. OHOCPENYIOLIKHe
¢mznonormeckne 3ddexTnl IBYX kI SXOJAMHHOB B
HauboJee BakHBLIX opranax. B cBf3H ¢ TeM 4TO HOp-
aJpeHaHH OY€Hb CHIBHO AKTHBHDYET [-penenTops!
MHOKap/a, HO BBI3LIBAET Nuilb c1abyio peakuuto B-pe-
LENTOPOB [JIaJIKKX MBIII] COCY10B, OPOHXOB M TpaxeH,
ceprieyHsie f-pelentopsl Ha3bIBAIOT PeLeNTOPaMH THIIA

Puc. 16.5. BnvAHve appeHanuWHa—ropMoHa MO3roBOro sellecTsa HaANoOYeyHWKOB —Ha pasnuyHbie OpraHbl
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B;. a B-peuentopsl cocy108 i Gpouxos —Tuna B,. [Moxa
eIl pasieNKTh BCE f-pellenTopsl Opragu3Ma Mo Kate-
ropusm [(; u B, ue npencrapnsercs BosMoxubM [10].

Jlpyrue MenaTope! B nepudepuMeckux 0TAeaX CHM-
naTH4eckoli W napacuMmaTHweckoii cucrem. [lo-Buom-
MOMY, HOPAIPEHATHH ¥ AUCTUIXOJHMH HE SBISHOTCS
e[IHHCTBEHABIMI MEIHATOpAMH B TepudepryeckoM oT-
Jiene BEreTaTUBHON HepBHOH cucTeMsl. B skcnepumen-
TANBHBIX YCHOBHsX ObUIO mokazaHo, uro 3¢dekrwi,
BO3HHKAFOILME BO MHOTHX OPraHax B pe3ysibTate akTh-
BAUMHA BEreTaTHBHLIX HEPBOB, HE IMMMMHHMDYIOTCS HH
ApEHONMTHYECKAMHY, HU XOJHHOJIMTHYECKHMMU Npena-
patamu. Tak, y MICKONMTAIOIIMX KOXHBIE COCY/IbI
HHHEPBHPYIOTCS TOCTTAHTAMOHAPHBIMH COCYNOPACIIH-
PSIOUIHMH HEHPOHAMH, MEIMATOPOM KOTOPBIX HE CIIy-
SKMT HHU aJ{PeHATMH, HY ateTixomus. CTuMyupyroilee
JENCTBHE HEHPOHOB HA 3K30KPHHHBIE XKeNe3nl (IOTOBEIE
M CIIFOHHBIE) PHBOAMT K PACILMPEHKHEIO COCYIOB, PACIIO-
JIOKEHHBIX PALOM C 3THMH XKee3aMH (T.€. K yBeJmve-
HUIO B HHX KPOBOTOKA). DTH KeJie3bl aKTHBHPYIOTCS
ALETHIIXOJMHOM, A UX BA3OAMNATALUIO, KAK MIOJIATAFOT,
BBI3LIBAET BELIECTBO, OTHOCHIIEECH K Kjlaccy Heiiporien-
THIOB,~ BA30AKTHBHBIA  MHTECTHHAJIBHBI  [EOTHI
(BHIT). O6uapyxeno, 4yro aueranxoyus u BUIT onno-
BPEMEHHO MNPHCYTCTBYIOT B PACIUIMPEHHAX HHHEPBHA-
PYIOLIAX 3TH XKeNe3bl NOCTTAHIHOHAPHBEIX HEHPOHOB
u oba BelmensroTcH nprR Bo30yxaernn mocnenHux. Bo
MHOIHX [IPEraHrIHOHaPHBIX HEHPOHAX CIIMHHOIO MO3Ta
TAKKE COREPXKHTCH HE TONBKO AUETHIXOIHH, HO W Ka-
Koit-mu6o  Helponentud (Hanpumep, MersHkedauy,
HeiiporensuH, BWIL, xoneuwcroxmuuH, bellectso P).
Omrako poJib MEIHATOPOB BETETATHBHON HEPBHOH CH-
CTEMBI MOKa ellle yOeaHTeNbHO He NOKa3aHA HH JIA
OomHOTrO M3 3THX BeulecTB [26, 32].

Mo3rosoe BelIeCTBO HAMOYEHHHKOB.
O0wee felicTBHe afpeHaNHa M HOPA/peHATHHA

MosroBoe BEMECTBO HAAMOYCHHHKOB NPEACTABIAET
coboli BHAOH3MEHEHHBIE CHMMaTHieckne ravrymu. C
OHTOI'CHETHYECKOH TOYKH 3PEHMSA KIIETKH MO3TOBOro
BEILECTBA 20MOA402UYHLI TIOCTTAHITHOHAPHBIM CMMITA-
THYeckuM HefiponaMm. Ilperanrauonapesie BoJIOKHA 06-
pasyroT Ha 5THX KieTkaX Bo30yXmaromme XoJuHEpIH-
yeckue cuHancel (puc. 16.1). Beinenenme katexonamMu-
HOB M3 MO3TOBOTO BellleCTBa HAANIOYEHHHKOB PETYIH-
PYETCS MCKITFOUMMTENBLHO CO CTOPOHL! HEPBHOMH CHCTEMB.
Ilpu Bo3GyXOEHHN TPEraHTIMOHAPDHBIX BOJIOKOH Y 4e-
JioBEKAa B KPOBOTOK OOBMHO BEIOpACHIBAETCS CMECH
KATEXOJJAMHHORB, COCTOSIIIAS K3 aJpeHa  HHa (HEeMHOIIM
Gonee 80%) u uopanpenansua (uyth MeHbIe 20%).
V pasnuuHbIX KMBOTHRIX COOTHOIIEHME ANpeHANHHA
¥ HOPaJpeHaHHa B MO3TOBOM BElIeCTBE HAMOYEYHH-
KOB 3HAMHTENILHO BAPLUpPYeT. Tak, ons HOpalpeHad-
Ha B MO3TOBOM BEIIECTBE HAAMOYCYHHKA KHTA COCTaB-
nsier 70-80%; y KponHKa e HaAMOMEYHUKH COMEPHKAT
NOYTH HCKIIOYMMTENLHO afpeHanud. J7TH OBa KaTexo-

YACTS IV. MPOLIECCHL HEPBHOV U I'VMOPAJIbHOW PEI'VJISILIUN

JlAMHHA BHIpabaTLIBAIOTCH PA3MYHBIMH  KIETKAMHA
MO3IOBOI'O BELUECTBA.

KartexonaMusbl, BRIAENSEMBIE MO3IOBLIM BELIECT-
BOM HAJIIOYEYHMKOB, HOEHCTBYIOT Ha Te *e 3ddekrop-
HEIE OpraHbl, YTO ¥ NOCTTAHINIHOHAPHBIE CHMITATHYE-
ckHe Heliporbl. ONHAKO B HOpME, MO-BHIAMOMY, OHH
OKA3BIBAIOT BHIPAXEHHOE BJIMSHUE JIALUL Ha Te OpPraHbl
WM Y4acTKH OpPr4HOB, KOTODHIE HE HHHEDBHPYIOTCH
Jubo cnabo HMHHEPBMPYIOTCH CHMNATHYECKMMM HeEp-
BaMH (HampuMep, CpefHIOW OO0OJIOYKY apTepii;
puc. 16.6, 4, B). [lelicTBuE KATEXOJIAMUHOB KPOBW HA
opratpl ¢ Goratoli cuMIaTHYeCKkod WHHepBauueil (Ha-
TIpPUMEp, CEMABRIHOCAIIME NPOTOK; CM. puc. 16.6, b, I),
A0-BUIMMOMY, HeaHauHuTeNibHO. OYEBHIHO, KATEXONa-
MUHHBI MO3TOBOTO BEILECTBA HAANOYEYHHKOB YIACTBYIOT
CIdBHEIM 00pa3oM B perynsimu o6MeRHBIX NPOLEeCCoB.
Onu ycHNMHBAIOT BHICBOOOMIEHHE C80OOOHBIX MCUPHBIX
Kucaon W3 fIOIKOXHOM XHPOBOH TKaHU U obpazopaHue
2M0K036 B Aakmama U3 rimkoreHa (oM. tabn. 16.1).
Takum 06pa3oM, KaTeXxOaMHHAM MO3TOBOr0 BELLECT-
Bd HAJANOYEYHHKOB Cle/yeT HPUIUCHBATE IJABHBIM
obpazom QYEKIHIO MeTADOIHYeCKHX ropMoHOB (CM.
c. 411). 9u merabomrteckue 3heK T KATEXONAMHHOB

A &
3nutenuit

CemMsBLIHOCA-
WM NPOTOK

1. HepoHbie BONDKHA C PACWHPEHWAMMW

2. HenocpeAcTREHHO MHHEDBMPYEMBLIE MBILIEYHBIE KNETKK

3. MullWwesHbIE KNETKW C NPAMON CBRALKD ¥ INEKTPOTOHW-
YeCKon Nepegaqen CHHanTUHECKMX NOTEHLWANOB

4. MblleYHLIE KNETKA C HENPAMOR CBA3LID; BO3DYy»aeHne
nepefaeTca Nk NOCPEACTEOM NOTEHUWEN0B AEMCTBUA

5. Hekcyc (06nacTe KOHTAKTA C HHIKMM CONPOTUBNEHKEM)

Puc. 16.6. HeiipoachdekropHan nepepaya B nepuchepu-
YECKOM OTAEne BereTaTMBHOW HepsHoW cucremel. Pacnpe-
[eneHve agpeHepruyecknx OKoH4yaHuit (nokazado kpac-
HbiM) B rNagKOMBILEYHbIX CNOAX PEe3UCTUBHOFO cocyha
(aprepum yxa kponuka) (A, B) n cemABBHOCALLEro NPoToKa

(6, 1) [2]
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TIABA 16. BETETATUBHA Sl HEPBHASI CHCTEMA

OIOCPEAOBAHBI B-peuenTopanmu
(Tabn. 16.1).

V 4enoBeka B COCTOSHHM NOKOA U3 MO3IOBOTO Bellle-
CTBA HA/ANOYEYHHKOB BhifeNAercs NpHONH3UTENBHO
8-10 Hr xarexomaMHHOB Ha | KI Macchl B MHHYTY. 3Ta
BelEYHHA 0DyCnOBIleHA MCXOOHBIM TOHYCOM MpPETaHT-
JHOHAPHBIX CHMTIATHYECKHX BOJIOKOH; TakuM oOpasom,
BRICBODOX/IEHHE KATEXOJNAMHHOB H3 MO3TOBOTO CJIOH
HaanoYeysukos 3aBucuT ot BiasHuda [THC. [Mpr takux
IKCTPEMabHBIX COCTOAHHSAX, KAK KPOBONOTEPS, THIIO-
TepMHs, THIIOTJIHKEMHAS, THIIOKCHs, OXOIH Win Ooiib-
was ¢u3pdecKkas Harpyska, CKOpOCTh BBICBOOOK/IEHHA
KATEXONaMHHOB yBEAW4YMBaeTcA. B moclemHeMm ciyqae
Omarojaps BIMSHHIO CHMIIATHYECKOH HEpPBHON cHcTe-
MbI, ONOCPEIOBAHHOMY BEIJICJIEHHEM KaTEXOJIAMHHOB
H3 MO3IOBOIO BEllIECTBA HaJNIOYCYHHKOB H M3 OKOHYA-
HHH MOCTTAHITIMOHAPHBLIX HEHPOHOB, BO3pacTaer Jo-
CTapka Kucnopona u cybeTpaToB OKHCNIEHHS K CKener-
HbBIM MEININAM, CEpPANy M ronoBHOMY MoO3ry. Yepes
B-ampeHopeLenToOpbl KATEXONAMEHLI MO3IOBOIO CIIOfA
BHI3HIBAIOT TIOBBIIEHHE COHNEPXAaHHA CBOOOIHBIX KHP-
HBIX KHCJIOT, TJIFOKO3bI M Jiaktara B kpoed. Kpome
TOrO, MPH ACHCTBHE aApeHaliiHa Ha [B-penentopsl npo-
HCXOOMT pacliMpeHue apTepuil CKENETHBIX MBI H
cepma (puc. 16.5). OgpoBpemenno (riaBebiM 0Gpa3zoM
B CBA3H C BO30YXIEHHEM MOCTTAHTIIMOHAPHBLIX CHMIIA-
THYECKHX HEHpPOHOB) BO3PACTAaeT CEpAEMHBII BHIOpOC,
HACTYNAET rEHCPA/IH30BAHHOE CYXCHHE BEH, 4 TAKXKe
apTepuii KOXW W BHYTPEHHMX Opranop; OpoHXH npu
sTroM pacuapsrorca. Bee arm addertsl Moryr ObBITH
onocpenosakl o o-, ymbo P-penenTopaMu
(puc. 16.5) [13].

I'nasabiM GakTOpOM, BIHSAIOIIAM Ha JEATENBHOCTH
MO3rOBOTO BEIIECTBA HAJMOYEYHHUKOB, CIYKHT (KpoMme
ONUCAHHBIX BHIIE JKCTPEMANBHBIX CHTYaluii) IMONHO-
HAJTBHOE COCTOSHUE opranusma. IIpy sMoIMOHAIEHOM
CTpecce MHTEHCHBHOCThL BRICBODOXKIEHUSA KaTeXONaMu-
HOB MOXET BpPeMCHHO yBeJMuuBaThCA Oonee wem B 10
pa3 MO CPaBHEHHIO C YPOBHEM NOKOH. JTOT BHIOpOC
rOPMOHOB MO3IOBOTO BEIECTBA CBA3aH C BIHIHHAME
rAnoTaaMycd | aMOuveckoi cacTemsr. LIeHTpabHbie
MEXAHU3MBI, JIeXAalle B OCHOBE aKTHBAIHH BCEX 3THX
CTpYKTYp, Malno u3ydensl. Bo3aMoxHO, YTO npH mocTo-
SIHHEIX CTPECCOPHBIX BO3NCHCTBHAX, HACTO BCTpEqaro-
LIMXCA B YCJIOBHAX COBPEMEHHOH XW3HM (M y mpejcTa-
BATENEH HEKOTOPLIX INpofeccHii), NOBLILEHHOE Colep-
MaHAE KATEXONAMHHOB B KDOBH MOXeT cnocobcTBO-
BAThL PasBHTHIO HEKOTOPHIX 3aboNeBaHMi.

Peakiun 3¢ eKTOPHBIX OPraHOB Ha IKCTpeMalILHEIE
BO3LEHCTBHA ¥ CHJILHLIA SMOLMOHAJLHBIA CTpEce, CBS-
3aHABIE ¢ BO30YXIEHHEM 1OCTTAHIIIMOHAPHBIX CHMNA-
THYECKHX HEpOHOB ¥ MO3TOBOTO BEILIECTBA HAJIIOYCY-
HHKOB, MOTYT OBbITh HA3BAHE! CTPECCOPHLIMH PeaKIHAMH.
OHH BKITIOYAIOT OOUHAKOSBIE OTBETH! TIOYMTH BCEX OT/E-
NOB CHMIIATHYECKOH HEPBHOH CHCTEMbI, H B CBfA3H
C 3THM MOXHO TOBOPHTH O CHMIIATOAAPEHANOBOIH CH-
creme [4]. Takoe obuee Bo3OY)neHue Beei cCMMNATH-

NPeHMYILIECTBEHHO
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4eCKOM HepBHOH CHCTEMBI NPH BHENIHAX H BHYTPEHHHX
IKCTPEMANEHBIX YCJIOBHAX CBA34HO TJIaBHBIM 0Opazom
C BIIMAHHEM THNOTANAMYCA.

Xupypraveckoe yaaJyieHue nepudiepuyeckolf cummaTHye-
ckOH HepBHOIl CHCTEMEI Y XHBOTHOrO (Hampumep, Y KOLUKH
HiH cobaKku) He NPMBOJIUT K THXKENHIM HADYLUEHHSM €ero
HOPMATBHOMH HU3IHCAEATCILHOCTH B [IOKOE M MPH NOCTOSHHLIX
ycnoBRAX OKpyxaowel cpeast. OHHAKO TAKOE XHBOTHOE
TEPACT BO3MOKHOCTE INPUCTIOCAONMBATECA K IKCTPEMAJIBHEIM
HATPY3KaM, HANPHMED TEMICPATyPHLIM BO3NCHCTBHAM HIIA
(hu3nYecKOR JIeHTEIIBHOCTH, TAK KaK ¥ HEro OTCYTCTBYET MexXa-
HH3M OBICTpON JocTaBKH OGONBIIMX KOJIHYECTB KMCIOPOJIA,
TITIOKO3H! ¥ CBODOMHLIX WHUPHEIX KHCIOT K I'ONOBHOMY MOSTY,
cepiuly ¥ CkeleTHeIM Mummam (puc. 16.5) [3].

CuRanTHYecKasi Opranu3auus nepudepHieckoro
0T/leNla BereTATHBHOH HEPBHOH CHCTeMbI

Anpenepraveckuii meiipon. Heiipoaddexropnan nepe-
ma4a. BoNBIIMHCTBO afipeHepru4eckux HeilpoHoe obna-
JaeT JUTMHHBIMH TOHKUMH akcoHamu (pmc. 16.1), MuO-
FOKPAaTHO BETBSINMMACS B Opranax # ofpa3yroimnMi
TaK HasblBacMble aJpeHepruyeckue creredns. Cornac-
HO moacyeTaM, obinas AnMHA KOHEYHBIX BETBEH TAaKOro
Helipona moxer pocturath 10-30 cM. Ha s1ux serBax
HMeroTes MHOrouucsieHnsie (250—300 Ha 1 MM) pacmm-
PeHAd, B KOTOPBIX CHHTE3HUPYETCH, 3aracaeTcs W HHak-
THBHpYeTCst HopanapeHanwH. Ilpm Bo3Oywmennaw ajpe-
HEPrHYeCKHX HEHpOHOB HOpaApeHATHH BhICBOGOXK1aeT-
Cd U3 9THX paclMpeHuil BO BHEKIETOYHOE MPOCTpaH-
crBo. Ilockosbky npu 3ToM OH BelOpachbiBaeTcs M3
OOJNBIIOro KONHYECTBa paclinpennH, Bo3OyxieHue aj-
PEHEpPIHYECKHX HEHDOHOB [IEHCTBYeT HE CTONBKO Ha
OJHHOYHBIE I'IaJKOMEBILICYHBIE KIIETKH, CKOJILKO HA BCIO
rIaJKOMBINEYHYH0 TKaHb B nenom. OToenbHBIE Tham-
KOMBIIIEYHBIE BOJIOKHA COCIMHAIOTCS JIPYr C JOpyrom
TIOCPEACTBOM KOHTAKTOB C HA3KHM 3JIEKTPHYECKHM CO-
npotuplieEreM (puc. 16.6) bnaromapsa takum «ruior-
HBIM KOHTAKTam», MM HEKCYCdm, TOCTCHHANTHYECKHE
TIOTECHIHATE ¥ MOTEHINANL] NEHCTBHA MOTYT 34€Kmpo-
MOHUYECKY TIepenaBaThCid OT KIETKM K Kierke (Ha
puc. 16.6,B u I'-xnetkn ¢ nupsaMmoi cBsizblo). Bonee
yhaneHHbIE KIeTKH BO30YXIaroTCs UG MO BIWSHA-
€M MOTEHIHAJIOB AeHCTBHA, BOSHUKAIOIIAX B TOM CIIy-
Hde, KOIJIa TOCTCHHANTHYCCKHC NOTECHIHATLI B HEMo-
CDEJICTBEHHO HHHEPBHPYEMBbIX [TIaJIKOMBIIIEYHBIX KJIET-
KaX TpeBBINAIT NOporoBslif ypopeds. IloTeHiuans!
IeHCTBHS pacpOCTPAHAIOTCA B BHIE BOJIHBI BO30yXKe-
HHSA 1o Beel rilaakoMbineyHol Tkanu (puc. 16.6, B, I,
KJIETKH ¢ HenpsAMoii cBA3bI0). Takum obpasom, nernons-
pH3alHs HECKOJNBKHMX [JIAJKOMBIIEYHBIX KIETOK IO
JieficTBHEM MEIHATOPA TPHBOAUT K OOHOEPEMEHHOMY
COKpawyenio BCeX KIETOK IIIaiKoH MBIIIIILL.

IaoruocTs HARCPBANMA PA3JTHYHBIX TJAJKOMBIIIEYHBIX
OPraHOB 3HAYMTENBHO Konebnercs. B opramax, xapakrepm-
syrommuxcs ocobenno GoraToli HHHEpBaUMell, HA MHOTHMX KIeT-
KaX HMEIOTCH NMPAMEIE HEPBHO-MBIILEYHBIC COCOHHEHHA. B ta-
KHX COCIHHEHHAX PACCTOAHHE MEHY pacilHpEHHCM CHMOATH-
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YeCKOTO AKCOHa M MeMOPpaHOil rnaKOMBILLIEIHOMN KIETKH paB-
HO nmpumepHo 20 HM (pec. 16.6, 5, I). TMpumepoM monobHLIX
OpPraHOB MOTFYT CIYXHTh CEMEHHOH NPOTOK M pPeCHHYHAS
MBIIE. B 370M cyuae riaIKOMEIIIEYHLIE KIETKH HAXOAATCA
LENHKOM MOJ HEPBHEIM KOHTPOJIEM; KATEXONAMHHLI KPOBH Ha
HHX, K&K NpaBMIio, He JeicTryoT. Hanporns, B GonbiuuscTee
KPOBEHOCHEIX COCYI0B MHHEPBHPYHOTCH NOYTH HCK/THOYMTE!Ib-
HO aJBCHTHIMATLHAS 00DONOYKA M JIMIIL BHEUIHHE CJIOH Cpef-
Helt obonouku (paccTosiHHe Meway paclUHpEeHHSMM AKCOHOB
¥ [J1aAKOMBIIEYHEIMH BOJIOKHAMH B HEPBHO-MBIUIEYHBIX CO-
EIMHEHHAX COCY/IMCTON CTEHKH cocraBideT MpHMepHo 80 HM
wiH Gonee). Ha Gonbliyio 4acTh rNajkuX MBILN] CPEAHCH
0DONOYKH CHMIIATHYECKHE HEPBEI OKa3LIBAIOT HENPAMOE BITHA-
HHE, ONOCPEHOBAHHOE INIEKTPOTOHMYECKHMH BO3IEHCTBHAMHA
(puc. 16.6, 4, b). B pesynbTate TAKOro HepaBHOMEPHOIo pac-
TpeieNIeHHs HHHEPBAIUH HA MYCKYJIATYPY COCYJOB OKa3biBa-
OT 3HAYMTEIbHOC BIHAHHWE KaTexoJlaMuubl, Judpyranpy-
HOLIHE 13 KPORH B UX CTEHKH, TaK KAK ITH KATEXOJIAMHWHEI HE
HMHAKTHBHPYIOTCH B PE3YJILTATE NOTIOICHHSA HX PaciiipeHHSA-
MH CHMITATHYECKHX BOJIOKOH.

Ha rnanxue Mpllniel, OpsaMas AHHEPBALAS KOTOPHIX
CO CTOPOHEI HNOCTTAHTJIHOHAPHLIX CHMIATHYECKHMX akK-
coHOB 1ub0 cn1abo ripaXeHa, JIHGO OTCYTCTBYET B CBS-
34 ¢ OOJIBINAM HEPBHO-MEIIEYHBIM PACCTOSHHEM, Ka-
TEXOJIAMHHL! KPOBM OKaskIBaloT Oonee CHITLHOE [ei-
creee. [IprMepoM MOTYT CIHYXMTh I'JNIaJKOMBIIIEYHEIE
BOJIOKHA KPYIIHBIX apTepHil 3JIaCTHYECKOIO THIA, IUp-
KYJSIDHBIX H TIPOJIOJILHBIX MEIIEYHLIX CI0EB KHIIEYHH-
Ka M MYCKYJIatypel Matku [2].

I'Hnep4yBCTBHTEILHOCT BereTaTHBHLIX pdexropos
nocje jgenepsaumn. OpraHel, HHHEPBHpPYEMEIE Berera-
THBHOH CHCTEMOH, MOTYT B KakOoH-TO Mepe aTpodupo-
BaThCs B pe3yiibTate GesnelicTBHs, HO HE MOIBEPraroT-
cs feregepanuy npH rubenn cHAOXaIoMUX ¥X HEPBOB.
Coycra 2—-30 gueit (19 pasHBIX OPraHOB T10-pasHOMY)
[OCIE JEHEPBALUY WITH JIElleHTpalu3auvy (IyTem nepe-
PEe3KH TpPEraHITMOHAPHLIX BOJIOKOH) pa3BUBaeTCHd Id-
nepuyBCTBHTEILHOCTL OPraHOB K MEIHATOpaM Berera-
THBHO#H HEPBHOMN CHCTEMBI U BEIECTBAM MEJHATOPHOTO
Tna. Tak, ecinu paspyuiuTh CHMIATHYECKYIO HHHEPBA-
OHIO 3pavka JKHBOTHOIO IyTeM YAAJieHWs BEPXHETO
IICHHOTO raHIEsA, TO cHavalla Habironaercs cyXeHHe
3padka B pe3ynbTate npeobramgaHwWs NapacHMIaTHYE-
ckoro ToHyca (tabm. 16.1). Yepe3 HECKONBKO HeleNb
3pavoK BHOBh pacIlHpseTcs, NMPUYeM CTENeHb ero pac-
IIMPEHHS YBEIWYHBACTCH HpPH SMOOHOHAJEHOM BO3-
OyxaeHHH. DTO ABJICHHE CBA3LIBAIOT C IHNEPYYBCTBH-
TENBHOCTBIO, WJIM cCercumusayuell NECHEPBAPOBAHHOM
MBIOIEL, PaCIUHPSAIOIIEH 3pavyoK, K ajjpeHalliHy W HO-
pajpeHANHHY, BbiAeNseMBIM MO3IOBEIM BeIECTBOM
HaamoYeuHHkoB (cM. c. 350). [Ipu 3mMoUMOHAIEHOM
BO30YXKICHHH M HCOyre CONCPXKAHHE ITHX BEILECTB
B KpoBH nopbimaercs. [locne nemeppanmm runepyys-
CTBHTEILHOCTE OObIYHO GoJiee BhipaxeHa, YeM Iocie
JIeTieHT paTH3aHH.

Mexann3sM [JeHepBaIHOHHOH THNEPYYBCTBHTELHO-
CTH [0 KOHIIA HE ficeH. BO3MOXHO, OH CBA3aH C H3MCHE-

YACTh IV. MPOLIECCHI HEPBHOM M ['YMOPAJILHOM PEIYVJISLIAU

HHSMH  3JEKTPO(HIMONOIHYECKHX CBOMCTB MeMGpan
(yMeHbIIeHHEM MeMOpaHHOrO NOTEHIHANa W TOopora
p0o30YXIOEHAS) M pACIpenencHus Kanbius (yBenuye-
HHUEM KaJIBIIMEBON NMPOHHIAEMOCTH MeMOpaH, TOBEIIIIe-
HHEM BHYTPHKJIETOTHOH KOHIEHTPAlMH KaJIbLMs) B
KJIETKAX JeHEPBAPOBAHHBIX opraHoB. Bce 5TH m3MeHe-
HHS BRI3BAHB] OTCYTCTBHEM MEOHATOPOB, BhIICHSEMBIX
OOBIYHO TOCTraHrMHOHAPHLIME Heliponamu. [lerepsa-
THOHHYIO THIEPYyBCTBUTEIBHOCTE MOXHO CUHTATh pe-
3YJILTATOM Qoanmayul 4y6CmeumenbHOCHY 6e2emamue-
HbIX aghgexmopos K yPOBHIO aKTHBHOCTH HHHEPBHpPYIO-
IMX WX MNOCTraHITHOHAPHLIX HelipoHoB. Ecma artor
YPOBEHb MOCTQSHHO TMOHHXEH, TO YYBCTBHTE/IBHOCTB
adexropa noswimaercd, u Haobopor [1, 33].

Cuvnaruyeckne raurmmd. Kak yxke yxasbBaloch,
niepegaya po30yXKAEHUS OT NperanriMOHAPHEIX HEHpo-
HOB K NOCTTAHTITHOHAPHLIM B CHMIIATHYECKHX FaHTIIHAX
OCYIIECTBIIAETCH NPH NOMOINH ayemuixoaura (pHC.
16.2). Ha xax10oM HOCTTaHITHOHAPDHOM HEHpOHE KOH-
BEPrHPYET MHOKECTBO IPETAHTIIHOHAPHBIX AKCOHOB, H,
C Apyroii CTOPOHBI, BETBH Ka)XAOI'0 NperaHrJIAOHAPHO-
IO AKCOHA [HBEPrHPYIOT K HECKOJBKHM MOCTTAHIIHO-
HADHBIM HeiponaMm. CreneHb TAKOH KOHBEPreHIMH H
JVBEPIeHIHH YPE3BBIYAHHO IIMPOKO BapbHPYET Yy IKH-
BOTHHIX Pa3HBIX BHOOB H B Pa3HBIX CHMIATHYECKHX
ranryuax. TIOCTTaHIJIMOHAPHBIX HEHPOHOB OOBIYHO
3HAYUTEJILHO OoJbine, YeM MPEeraHrIHOHAPHBIX AKCO-
HOB. Tak, B cOCTaB BEPXHETO IIEHHOIO rAHTTIHA 4eJI0Be-
Ka BxoauT | MUIH. NOCTraHT/THOHAPHBLIX HEPBHBIX Kie-
TOK, K KOTOPEIM NOAX0auT 10 ThIC. MperasrmMoHapHBIX
BOJIOKOH; TAKAM 00pa30oM, KaX[Iblil IPETaHTJIHOHAD-
HbIH aKCOH cHabXaeT no MeHsmei Mepe 100 moctranr-
NHOHAPHEIX HEAPOHOB. JIMBEpreHIMS W KOHBEPreHIUs
obecrnevnBarOT BBICOKYKO HAJICHKHOCTE ITPOBE/ICHAS BO3-
OyxzneHus B ranrnuax. Boneinyio pons Hrpaer mpo-
CTPAHCTBEHHAsl ¥ BPEMEHHAA CyMMall#s IOCTCHHAIITH-
YeCKHX MMOTEHIWAJIOB, TAK KaK OJHHOYHbIC HMITYJIbCHL,
TIOCTYNAIIIME MO TIPETAHIJIMOHAPHBIM  BONOKHAM,
OOBIMHO HE MOTYT BEI3BATH CBEPXIOPOIOBBLIE MOCTCH-
HAITHYECKHE MOTEHIWAIL! B NOCTTAHNIMOHAPHBIX Heli-
pouax. Kpome nuxomunonodobrozo 3@dexra, obecneun-
BAIOIIETO Tepenady BO30YX/IeHHA B CHMIIATHYECKOM
TaHIJIHA, aleTHNIXONHH H ODYTHe BEIecTBa, BhIEnde-
MBbl€ TIPECHHANTHYECKAMH OKOHYAHWSAMY, BBI3HIBAIOT
MENJIEHHO HApPACTAIOIIHME JUTHTENBHLIC [ENONAPU3YIO-
e M THOCPHOJIAPU3YIONIME NOCTCHHANTHYECKHE MO-
TEHOHANEL. JTH MeOAeHHbIe CUHANMUNECKUE XOAUHEDZU-
YecKue NoMmenyuanbl CBS3aHbl TABHEIM 00pa3oM C ary-
crapunonodobubim aghexmonm auerunxonuua (c. 347).
OYHKITHOHATTLHOE 3HAYUCHHE MEUICHHBIX NMOCTCHHAITH-
YECKHX MOTEHIHAJIOB JI0 CHX MOp HemsBecTtHO. He uc-
KJIFOYEHO, YTO OHH YYACTBYIOT B PEryssiMH Bo3Oymmu-
MOCTH MOCTTAHTJIHOHAPHBIX HEHPOHOB, T.€. MOpOra
BO3HHKHOBEHHS B HHX TIOTEHIMATIOB OeHCcTBHA. B 3TOM
CITy"de CHMIATHYECKHE FAaHTHK CefyeT CHYMTaTh Ipo-
CTCHINHAME. uHmezpamusibimu yermpamu [9, 32].
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TJIABA 16. BETETATUBHAS HEPBHAA CUCTEMA

IIpecmanTiteckan peryJisilius Bbi/le/leHMA MeIHATO-
poB. MenuaTophl BereTATHBHOM HEPBHOH CHCTEMBI OKa-
36IBAKOT HE TONLKO IOCTCHHAITHYECKOE NEHCTBHE HA
mMeMOpaHbl 3¢Q(EKTOPHEIX KJIETOK M (B BETETATHBHBIX
T4HCNMAX) TOCTTAHITHOHAPHEIC HelpoHEl. OHH BIMSIOT
TaKXke Ha BhICBODOXIEHHE MEJIHATOPOB M3 CAMMX IIpe-
CHHANTHYECKHX OKOHYaHHIT. DTH MPeCHRANTHYECKHE 3¢-
¢heKTEl MEAHATOPOB OINOCPEAOBAHL! ANpPeHEPrueCKHMH
H XOJHMHEPrHYeCKHMM peleliTopaMH TpecHHANTHYECKHX
OKOHYAHWH.

[lpr peiicTBuM HOpagpeHanmWHA Ha TIpECHHAIITHYE-
CKHE u-afpeHOpelenTopsl BHIIC/ICHHE MENHATOPA Naja-
€T, a MpH Bo30yXOeHHN NpecHHaNTHYeCKuX P-peuenTto-
poB sospacraet (puc. 16.7). Bosmoxno, 8 ¢usnonorn-
YeCKHX YCIOBHMAX 3HAYMUTEIbHOE MOBHIIIEHHE KOHIEHT-
panuy HOpaJpeHAaWMHA B CHHAUTHYECKOH mIeNHW TNpH
CHJIBHOM BO30Y3KJIeHMH MOCTTAHIJIHOHAPHLIX HEHPOHOB
NPHBOJAUT K TOPMOKEHMIO BEINENEHNs HOpadpeHalHHa
BCJIG/ICTBHE AKTHBAIMH TPECHHATITHYCCKHX (-perienTo-
poB (10 Mexanuzmy OMpuUyArmeAbHOIl oOpamHoLl c8A3U).

ApeHanvH KpOBH, BbIEINEMbIi MO3TOBLIM BEIe-
CTBOM HAANOYEYHHKOB, MOXET PEarnpoBatk C IpecH-
HAIITHYECKMMH [3-pEelenToOpaMu; npH 3TOM BEIOPOC HO-
pajipeHaiiHa YBEIMYHBACTCS (M0 MeXaHU3My NOAOMCU-
meavhoil obpamnotl cea3).

B oprasax, MHHEPBHUPYEMBLIX M CHMIIATHYECKHMH,
# TapacuMIIaTHYECKHMH BONTIOKHAMH (Hanpumep, B cep-
ue, Mbliiax OpOHXOB M XKeTyHOYHO-KHIICYHOM Tpak-
7€), MOXeT HabmoNaThes PEHUITPOKHOE TOPMOXKEHHE
BHICBOOOX/ICHHS MEOHATOPOB W3 ANPEHEPTHYCCKHX M
XOJNIMHEPIHYECKUX TPECHHANTHYECKNX OKOHYaHuil (pHC.

ALl PEHERT MNECK A
HEMPOH

XonuHepruwuecKun

AnpeHeprieckni HedpoH Herpow

AnpeHaniH

|

¥ [3-Peuentop

i a- Peuenrop W M-peyenrop

——3 Topmomerive ™==B BoaBywnenue

Puc. 16.7. MNpecuHanTWyecKaR MeOMaTOPHaR perynauma
sbiceoboxpeHna Meamatopos. HA-—Hopappexnanuu, AX-—
LETUNXONUH
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16.7, b), o6ycnoBrneHHOE B3aHMOJEMCTBHEM 3THX OKOH-
yanuii. [Tokazano, 9TO NPH OIHOBPEMEHHOM BO30Y-
[EHAH CHMMNATHYECKMX ¥ NAPACHMIATHYECKMX Cepied-
HBIX HEHPOHOB BBIIEJICHHE AETHIIXOJIHHA TOCTEIHUMH
ymensmaetcs. IT1oT 3¢ddexT onocpenoRaH a-aapeHope-
HeNTOPAMH, PACHONIOMEHHBIMHE Ha TPECHHANTHYECKHX
XonmuHepruieckux okorvanusx (puc. 16.7, b). Bmecte
c TeM BO3DYXEHHE NAPACUMIATHYECKMX CEpIEqHBLIX
HEIPOHOB NPHBOAMT K CHUJKEHHIO BBIJETIEHHS HOpajpe-
HAJIWHA TOCTTaHTJMOHAPHBIMA CHMIIATHYECKVMH HEil-
poHamu. B ocymecTBIeHHH 3TOTO TOPMO3HOTO adidek-
Ta NPHHAMAIOT Y4acTHe MYCKapHHOBBIE XOJMHOpELEen-
TOpHE! (cM. €. 347; puc. 16.7). 31y uHTUOHTOPHEIE B3a-
MMOIEHCTBHA MeXIy XOJHHEPru4ecKHMH W aIpeHepra-
9eCKHMM TPECHHANTHYECKHMH OKOHYAHMSMH CBHJie-
TENbCTBYIOT O TOM, YTO AHMAZOHUSM MEXIY NBYMS
OTJIENIaMH BEreTaTHBHOM HEPBHOH CHCTEMBI MOMKET
TPOSIBNATECH HA YPOBHE MNPECHHATITHYECKMX BOJIOKOH
[45, 52].

B (apmakonornyeckux mccnefoBaHusX GHUTO moKa3aHo,
4T0 B nepuepnieckoM OTAEE BETETATHBHON HEPBHON cHCTe-
Me CYIIECTBYIOT TNPECHHANTHHECKHE M MOCTCHHATITHYECKHE pe-
LENTOPHI, HE OTHOCAUIHECH K XOMMHO- H a[IpeHOPELENTOPaM.
3710 peuenTopsl AodaMHHA, ONHATOR, AHTHOTCH3NAA U OPYTHX
nenTHAoB W npocrarnangrHa E. BoamoxHo, ¥TO BCE ITH
PEIenTOPEl HE MIParoT Kakoli-ymbo posn B GH3HOMOrIecKHX
YCIOBHSX, XOTS MMEIT DOabIIOE 3HANEHME [ MeaMKaMeH-
To3HOH Tepanuu. Bee Buisl pelenTopoB, 0OHAPYXEHHEE B Be-
reTaTMBHON HEPBHOI cHcTeme, OBUTM TakKe HalifieHb! B Npe-
¥ MIOCTCHHATITHYECKNR MemOpanax reiiponos LIHC. B nocnen-
HEM ChyHae 3TH PelenTopbl MMeT Gonbuioe (usnonoruue-
CKOE 3Ha4eHMe JUIA PerynsiliM HEPBHEIX mporieccoB (cM. c.
381), a TakKe ClyWaT YYACTEaMM NEHCTBMS MHOTHMX HEHpo-
TPOIHBIX BELUECTB.

JHTepaibHan HepBHAS CHCTEMA

B cocrap xellylOYHO-KHIIIEYHOTO TpakTa BXOMST
caMble passbie 3QDEeKTOPHBIE CHCTEMBI—TITIAKOMBI-
HIEYHBIE | MHUTENHAIBHEIE 00pa3oBaHUs, KPOBEHOCHRIE
CcoCyIsl M 3HIOKpHMHHLRE Ki1eTkH (c. 740). 3a perynsipro
M KOOPIHMHALHIO BCEX 3THX CTPYKTYP OTBEY4€T 3HTE-
payisHas HEpBHAA CHCTEMa, TTaPACHMIATHHECKHH B CHM-
TMATHYECKHIA OTHENB! BEreTaTHBHOH HEPBHOH CHCTEML]
K BucuepaneHble adhepeHTE —CNUHANLHEIE W BaTallb-
HEIC. BONBIIHHCTBO MPpOCTEHIUNK (GyHKUHIA ey I04HO-
KHIIEYHOrO TPAaKTa He HapylaeTcsl TpHU pa3phiBe 3KC-
TPAOPIaHHbIX (MAPACHMITATHYECKMX M CUMIIATHYECKHX)
HepBHBLIX myTeil. Knerounbie tena GompinmHCcTBA Heii-
POHOB 3JHTEpaNbHOH HEPBHON CHCTEMEI 3ajieraioT B
MeMblinedHoM (ayap6axoBoM) H NOACIH3KCTOM (Medic-
CHEPOBOM) HepBHEIX ciueTteHmsix. K 310l cucreme
orHocsitess  adipepeHTHREIE HEHpOHB! (T.€. HEHpOHEI,
JEHAPHTH! KOTOPHIX 0ONajar0T pelenTOpHBIMM CBOH-
~TBAMH), BCTABOYHEIE H IBHTATEIbHBIE HEHPOHLL V ye-
JIOBEKA B COCTAB 3HTEPA/ILHOIH HEpBHOIl CHCTEMBI BXO-
T okono 10° HeHpoHOB—NPHMEPHO CTOJLKO e,
CKOJILKO MX COHEPXUTCS B CIIHHHOM MO3Ty. JTO YUCIIO
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3HAYATENILHO MPEBLIIIAET KOJIMYECTBO HMperaurjinoHap-
HBIX MapacHMITATHYECKHX BOJIOKOH OIyXAaronmx Hep-
BoB (0xo0J10 2000), HHEEPBHPYIOIMX BHYTPHKHILICYHBIC
HEPBHBIE KJICTKH.

Ob1Me NTPHHIHNLL HESTETLHOCTH YHTEPAILHOMN Hep-
BHO# CHCTEMBI MOTYT OBITH IIPOHILIOCTPHPOBAHEI CXE-
Moii, npuBeneHHON Ha pHc. 16.8. B sToli cucreme 3a-
JIOXEHB! CEHCOMOTOPHBLIE NPOIpaMMbl PErYNSIHA H KO-
opaunauuu 3pdexrTopusix crpykryp. [Iporpammel «3a-
mucafb» B addepeHTHEIX, BCTABOYHBIX (MATEP-) H MO-
TOHEHPOHAX, @ TAKKE TOPMO3HLIX M BO30YXKIarorux
cBa3ax Mexay HumH. M3 nmomoGmerx mporpamm (Ha
puc. 16.8 o usobpaxensl komOHHaNueH #W3 HPAMO-
YTOJILHHKE, Kpyra W 0Balla) CKNaJkBAeTCA HHTErpaTHB-
Has JOESTENbHOCTb SHTEPANbHON HEPBHOM CHCTEMBL
LIHC uepes akcrpaopraHabie shdepesTHRIC HEPBET MO-
eT BJIMATH Ha aKTHBHOCTH HHTPaMYpPaJIbHBIX HEHpPOH-
HBIX KOHTYPOB, OIHaKO 3TO BJIHSHHE HATIPABJIEHO B OC-
HOBHOM HAa MOMYJSIIMIO MX @BTOHOMHOH AKTHBHOCTH.
HexkoTopeie IBATATENBHEIE HEHPOHBI SHTEPANLHONH HEpPB-
HOH cuctemMbl (OCODEHHO B CTEHKAX KENMyAKa W Ju-
CTANBHBIX OTAEJIOB TOJICTOrO KHIIEYHWKA) CIyXaT on-
HOBPEMEHHO MNOCTTAHIIIMOHAPHLIMY [lapacHMIATHYE~
ckaMA HelipoHamu (cm. puc. 16.9). Iloctraurmmonap-
HbIE CMMIOAaTHYECKHME HEHPOHBI, He WHHEPBHPYIOIIIHE
KPOBEHOCHBIE COCY/Ibl, HE OKA3BIBAIOT NPAMOro BIIHS-
Hus Ha 3QPEKTOpHbIE KIETKH; HCKIIOYEHNUE COCTABMNAIOT
JIMIIG THaJKOMBIIeYHbIe cunkTeps (cMm. pmc. 16.9).
Wndopmamis o mporeccax, MPOMCXOISILIAX B KEIy-
OOYHO-KHILeynoM TpakTe, noctynaer 8 LIHC mo sucue-
panbHeiM adpepenTaM, HIYLIMM K CIHHHOMY M IIpoO-

YACTBD V. [TPOLIECCHI HEPBHO# 1 T'VYMOPAJIBHO¥ PETVJISILIMHU

monrosaToMy mo3ry. Kpome Toro, umeercs u obpar-
Has apepeHTHAS CBA3L K MOCTIAHIIIMOHAPHBEIM CHM-
NaTHYECKHM HeHpoHAM npeBepTeGpaibHLIX TaHIJIMEB
(3—na puc. 16.9). B nienom 3HTEpaAIbHa® HEPBHAS CH-
crema (DYHKIHOHMPYET NOAOOHO HHTELIEKTYAJILHOMY
KOMNLIOTEpHOMY Tepmunany. B Henocpencreensoil Oiu-
30CTH OT 3(EKTOPHBIX OPraHOB pacnonararorcs ped-
JIEKTOPHBIE KOHTYPbI, OTBEYAIOIIIHE 3a MOCTOSHHOE [IPH-
criocobrieHre NeATeNnsHOCTH 3MEeKTOPHBIX CHCTEM K
YCIOBHSIM, CO3JIAIOLIEMCS B [POCBETE KHINECYHHKA.
ITHC sxe paGoTtaeT 110a00HO NEHTPAIEHOMY KOMITHIO-
Tepy, ToJyyasl 4epes BHclepalbHble addepeHTH HH-
dopMartipo 0 QYHKUMOHATLHOM COCTOSHMH JKeJTyao4-
HO-KHILICYHOI'O TPAKTa M M3MEHSIS 3T0 COCTOSHHE B CO-
OTBETCTBHH ¢ NoTpeSHOCTAMH opraHusMa. MHbIMH crio-
pamu, LIHC Bemonmsier (QYHKIHH CTpaTErHyYecKoro
yIpapJieHus, IPH 3TOM HE CTOJIBKO HEMOCPEICTBEHHO
YIpaBJisisi OTAeILHbIMH MOTOHEHPOHAMH, CKOJIBKO MO-
JYIMpys OPOrPAMMEL, 3aJI0%ECHHBIC B HEHPOHHBIX KOH-
Typax, ¥ HX BLIIONHEHHEe SHTEpaNbHOH HEPBHOMN cHCTe-
moit. Tlpsamoe xe pamsiHEe ¢o ¢Toporn LIHC nomkxo
ObiTE GONee BHIPAXEHO B HAYAIBHOM H B KOHEYHOM
YUACTKAX JKeJYJOUHO-KHIIEYHOrO TpakTa, Ijae ocy-
LUECTBIAETCA YNpPaBJeHHe NMPOIECCAMH MpHeMa MUK
H gedexanm.

Ha ocrHoBarnm 3nekTpoM3MONIOrHYEcKHX, (hapMa-
KOJIOTHYECKHX, OHOXHMMWYECKMX, THCTOXHMHYECKHX H
YJIbTPacTPYKTYPHEIX KPHTEPHEB B 3HTEpaJbHON Heps-
HO# cucreme GnUm BeifeneHnl Gonee 10 pasnmHMHBIX
THIIOB HefipoHoB. MnTepHefipoHb! H MOTOHEHPOHBI OKa-
3BLIBAIOT HA OpYrue HepBHble 1M 3hdekTopHbIE KIETKH

-

UuHC
c ¥npaenerue
AdptbepenTsi e Mapacumn. F €O CTOPOHB!
LLHC
3
Scpchex-
Top
JHrepansHan
> HepBHaR
cucTema
Adprhex-
Top
CeHcopHbie WurepHeitporsl  MoToHeipotb
HEAPOHbBI N e J
WuTerpaumna

Puc. 16.8. 3spucruyeckan Mogens opraHna3auny sHTepanbHoi HepBHol cuctemsl (no Wood. Am. J. Physiol., 247, G585

(1984))
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CakpantHbiin OTAEN
NapacuMNaT MYECKOM
HEPBHOW CHCTEMBS

TopakonomBankHbli
OTRAEN CHMNETUYECKOR
HEPBHOW CUCTEMBI

K paHmaneHsin oThen
NapacuMNaTHYecKon
HEPBHOK CHETEMBI

i A

o

Henygor TOHKUA KUK Toncresi KuweuHuk
Xanureprnyeckmwe H Heagperepriuveckue,
Bo3bywaa0Wme HEXONUHEPrnsecKHe,

TOPMO3HEIR
3‘0‘*( AdibepeHTHEIE WHrepHeispowst,

@——( HONUHEDT MMECK WE,

CEPOTOHMHEPTUYECKHE,

M, U — npogonkHese 1 nenTuaepruieckme,
LUKy NADHbIE BO36yxaaruwme
SLILIEY (-~ Anperepruseckue,

TOPMO3HEIE

/ I naprombliueyHble

HKNETK K.

Puc. 16.9. OpraHn3aunA 3HTEPanbHON HEPBHOW CUMCTEMbI
M 3KCTPAOPraHHBIX CHMNATUNECKUX M NApacuMNaTuyeckux
nyTeil, ynpasnalolinx ee peAtenbHOCTbro. 1, 2—Bo3byx-
LA0LWMEe ¥ TOPMOSHBIE MYTH, OTBEYAIOWWE 38 NEPUCTaNbTI-
yeckme pedhnexce!; 3 - Konnarepanu athgepeHTHOro Hepo-
Ha, nayuue K NOCTraHrnMoHapHbiM CUMRNETHYECKUM Heﬁ-
posam B npeseprebpantHom ravrnuu (no Burnstock.
Pharmacol. Rev., 24, 509 (1972) u Holman 8 [1] ¢ namene-
HUAMM )

Kak BO30yXkIaroriee, TaKk W TOPMO3HOe meiicTBHe. B
HHTPaMypaJbHBIX HEHPOHAX KHILUCYHHMKAZ OOHAPYKCHEI!
KpoMe aueTMIXOJMMHA OKoJo 10 pa3mM4yHbLIX BEMIECTB
(Tuna ceporonuna, AT® u HeliponenTUioB), KOTOPEIE
MOTYT HMIpaTh pOJib HCHPOMEIHATOPOB MM HelpoMo-
OyAATOPOB JnGO BLITONHATE NapakpHHHBIE (yHKIMH.
O crpoenuy pedIeKTOPHBIX J1yr, OTBEYAIOLIHX 33 pe-
TYIAUMEO OTAENBHEIX (DYHKIMIE XeTynoYHO-KHIIEYHOTO
TpakKTa (HampuMep, NepHCTaNLTHEH, CETMEHTAlMK, Ma-
ATHUKOOOpa3HbIX [OBHIKEHHH, MECTHOrO KpOBOTOKA),
uiBectHo Masnio. HelpoHHBIH KOHTYp, ynpaBnsiromii
HPONYJILCHBHON HEPUCTAJILTHKOH, BO3MOXHO, COCTOMT
H3 [OBYX pedQNeKTOpHBIX Hyr—TopMO3HOH (2-Ha
puc. 16.9) u Bo3byxnaromeit (1-Hxa puc. 16.9), pacno-
JIOXEHHBIX B CTEHKE KHLIEYHHKZ B OpabHO-aHABHOM
nanpasneniM. [leppHunas peakiMsi Ha pacTskKEHHE
CTEHKH KUIIeYHHWKa—3TO pednekTopHOe TOPMOMEHHE
Kpyronoii Myckynatype (Ha puc. 16.9—nyra 2), npuso-
Jsutee Kk paceiuableHnto KHILeYHoH cTeHKky. 3ateM BO3-
BHuKaeT pedulekTOpHOE BO30YX[EHHE KPYroBOH H npo-

JONBHOI MycKynaTyphkl (myra 1), mposeisiomneecsi B
HHUCXOMSILEM COKpalueHWH kuineunmka. Ilo ceoei me-
OWATOPHOH NMPUpPOAE TOPMO3HLIE HEHPOHBI He SBJIAIOT-
Csl HH XOJIHHEPrRYECKHMM, HY a/IpeHEPrHYeCKUMH; BO3-
MOXHO, OHH BbIensior AT® unm kakoii-mibo Heifpo-
nentay (nampumep, BUIT; cm. c. 54). Adiepertabie
HEHpPOHBI, NO-BHOMMOMY, NenTricpruyeckue. Hekoro-
poie Bo3OyxIarole HeilpoHL! BBIOCISIOT ALETHIIXO-
JIMH, ONPEAETEHHYK) pOJib B KA4YECTBE MEIHATOPOB
HrparoT M IOPYrde BellleCTBa, HANMPHMEP CepOTOHWH
H COMATOCTATHH.

CuMnaTieckue NOCTTAHrIHOBAPHbIC (AJpEHEpryde-
CKHE) BOJIOKHA, HHHCPBHPYIOIIAE KHILETHHK, HEMOCpPe/-
CTBCHHO BIMSIOT HAa €ro Pe3UCTHBHbIE H €MKOCTHEIE
COCyABl, @ TdKXNE HA INMaAKOMEILIEYHbIE CHUHKTEPh
(sanpumMep, BHYTpeHHHI chMHKTED 3a/HEr0 Mpoxona).
B TO Xe Bpemsi OHH OKa3BIBAKT JOBOJIBHO CHaObIi
3(dipeKT HA rNAAKYIO MYCKYJIATYDY, HE OTHOCHIYIOCH
K chuHKTEpaM. DTH BONOKHA HHIUOHPYIOT BHICBOGOXK-
JcHHE MEJHaTOPOB W3 NPECHHATITHYECKNX OKOHHAHMIA
[IPETaHrTHOHAPHBIX TMapacHMIATHYECKUX axkcoHOB (c.
352) i, BO3MOXHO, APYruX akcoHoB. B npepeprebpans-
HBIX CHMNATHYECKMX TaHTJIHAX HA MOCTTAHTIIHOHAPHBIX
CHMITATHYECKUX HEfpOHaX NepekIIoYaroTCs He TONBKO
TIPEraHIJIMOHAPHEIC BOJIOKHA; K HAM Yepe3 XOJMHEPIH-
YeCKHE CHHANCH MOCTYNAIOT CHrHabl oT adipepeHTHBIX
HEHPOHOB, TEjla KOTOPKIX PACIOJNIOXEHBI B CTEHKE KH-
meynnka (3—na pue. 16.9). Kpome TOro, oHH MOTYT
0oOpa3oBLIBATHL NENTHOEPIHYECKHE CHHAIICK! ¢ KOJLUIATE-
pasIAMK MEPBHYHBLIX afipepeHTHBIX HEHpPOHOB, Teya Ko-
TOPEIX 3AMErar0T B CIIHHHOMO3TOBEIX Y3MaX.

IlapacumnaTyeecKue TIPEraHrTMOHAPHBIE AKCOHBI
TEPEKIIIOYAIOTCA B IHTEPANLHON HEpBHOH cucTeMe He
TOJIbKO Ha MOTOHeilpoHaxX, BO36YXIArOIHX TINafKue
MBILIIBI KAIIEYHUKA, HO TAKXe Ha TOPMO3HBIX MOTO-
Heifponax (puc. 16.9). Takoe neHTpanbHOE TOPMOXKEHHE
6onee BRIpaXkeHO B OOJIACTH OPAJIBHOTO ¥ AHANBHOIO
KOHIIOB MHILEBAPHTEILHOTO TpakTd. BO3MOXHO, OHO
HTpaeT BaXKHyIo ponb B peduiektopromM paccrnabneHuau
XENMYOKa TOCNE MPHEMA MUK U B PETYIAIMH CIEpkKU-
BaHMsl KAJOBLIX Macc B mpsaMoin kmmke [1, 26, 36, 53].

16.2. LleHTpanbHaa  opraHusauusa
CNMUHHOMOS3roBOro M CTBOJIO-
BOro OTAENOB BeEretaruBHOWM
HEpPBHOW CUCTEMDbI

OO0mmii Kone4HbI Npe- H NOCTrAHN IHOHAPHLIH My TH
BereTATHBHOH HEepBHOH CHCTEMBI; JIOKANH3ALNSA
Nperanr/IMONApHBLIX HellpoHoB

Bo3byx/ieHHe TPeraHrNAOHAPHBIX CHMIATHYECKHX
H TiapacHMIIaTHYECKHX HCﬁpOHOB, PACIONIOKEHHBIX B
CIIHMHHOM MO3r'y ¥ B CTBONE MO03ra, MpPOHCXOINUT B pe-
3yJbTaTeé HMHTETPATHBHBIX TPOLECCOB, MPOTEKAFOLINX






