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NMPEOUCIIOBHE

Co Bpemenu Beixona B cBer mociieaHero {(3-ro) wapanus yuebHwka
«Du3uONOrNg yesoBEKa» IS MEOVIMHCKHX By30B mpoumio Goaee 10
ser. Youm w3 xwskau E. B, Bafckmit — penaxTop M aBTop nepsmx
uananwi, I'. A. Kocwuknit — pegakrop 3-ro ¥ asTop ABYX H3IOaHwil
yuebHHKa, N0 KOTOPOMY M3Y4ajn (PA3HONOrHI0 HECKOIBKO TOKQIEHMIA
crynentos. Her cpenm wnac B. JI. Tnebosckoro, A. B. Korana, A. H. Hla-
NOBAJIOBA — aBTOPOB 3-10 A3naHHs yueluuka. I10 OBCTONTE/NBLCTBO HE
MO3BOIMNO CO3naTh nepepaborannoe 4-¢ manammue «Pusmonoram ueno-
BEKka», W OBAa awropa 3-ro m3panms B3stH Ha cebs ofs3awHOCTH cope-
AAKTOPOB M3naHus HOBOro yuebumka. IIpH 3TOM MB XOTEH COXPAHHTH
B HEM cnasane wMena E. B. Babexoro i . M. Kocuuxoro 8 3aK naMaTH
¥ NPH3HAHNS WX TIOABHXHAYECKOIO TPyHa B JIEJie MOAyBekoBoro obec-
MEYEHHS MEIWUMACKHMX BY30B OTEYECTBEHHHM yuyebnnkom dbuamonornwm,
BHIXOAHBIIWM B M3AATENBCTBE «Memuumnas, a Takxe nyMs yuebHMKaMu
HA AHITMHCKOM S3HIKE, BHNYMICHHWMH H3JaTenscTBoM «Mups.

B coznanuu HacTosmero yueDHMKA NMPUHLIH YYaCTHE KAK HEKOTOPHE
A3 aBTopoB 3-ro Maganns «DHIACNOMMA YEJOBEKA», TAK W BHOBbL NPH-
mawenkse. [IpArnamas KoUter X COTPYANHYECTBY B HANMHCAHWK yueh-
HHK3, MB HCXOQHJIH H3 TOro, YTolH OHM WMENH COMMAHLM ONMHT npe-
NOAABATEBCKON BY3QBCKOM paboTH HAa ypOBHE 3asenylommMx m npodec-
copor xadeAp, OnHT HanuCaHus y4deOHMKOB, pykosoacTE M yueOHRX
nocobuii. B uensx obecneueHms COBPEMEHHOrO ypoBHS (GaxTHHUECKOIO
MaTepwana ocoboe BHMMaHKHE Mu 00pamanu Ha COOTBETCTHHE HAYYHKIX
HHTepecos u pabor asTopa Teme rnasm yuebDHuka.

HemanoBaxsuuM ME CUMTAIM COOTBETCTBHE yuelnuxa oduIHabHOR
NpOrpaMMe 110 HOPMANTBHOM (DH3MONOTHM NS MEAWLMHCKHX BY30B, OO-
HAKO COOEPXAHWE MPOTrPaMMbl JHHAMMYHO W CHCTEMATWHECKH KOppPeK-
THPYETCE HAYYHO-METOAMYECKOH KOMMCCHEH N0 HOpmanbHOM (busmono-
ran M3 P®. B cocrae xommccun BxomsT mpodeccopa — (mamonorn
psina MeAMUMHCKUX By30B Poccmm, TBOpueckmil Tpyn KOTOpHX B 3Ha-
YMTEIbHON Mepe GOPMHUPYET CTPATErnIo M TAKTHKY NPENOJaBaHAS HOP-
ManbHOM (DH3MOMOTHA W OpraHu3auMM yyeOHOro mpoLecca Ha CoOTBET-
creyromux Kadeapax. C yuerom 31oro x Hanucaumio yueOHuxa Gpiim
MPUFNAMEHB HECKOIBKO WICHOB JAHHOH KOMMCCHH, ONTEIT KOTOPHX CHII-
pan GonbIyl0 poNb HE TOMBLKO B HANKCAHMM TOW HJIM WHOM INaBH
yueOnuKa, HO W ONpPEACTEHHM €T0 IUIAHA.

KOHEeWHO, CNEJIOBAHKE WIJOXEHHLM NPHHOMNAM (DOPMUPOBAHUS aB-
TOPCKOTO KO/UICKTHBA YBEJHUKJIO YHC/IO 3BTOPOB yueDHHKAa M TIOBJIEKJIO
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3a coBoil pasTHuYME CTHAS W3JIOXEHHS OTAENbHHX INas. PesaxkTops
crapanuch B KaKO-TO Mepe YMEHbIIMTh ITH paanuuud, Ho mabexartb
HX TOJHOCTBIO OBLIO HEBO3MOXHO. B 3TOM €CTh CBOM HE TONBKO HEAO-
CTATKH, HO W NMPEMMYIIECTBO — ABTOPCKASs MHAMBHOYANBHOCTH NPUIAET
yueOnuKy OOTIONHUTENBHHM HHTEpec.

Mu CuMTAEM CBOMM JIOJTOM TIpWHECTH 613aronapHOCTh aBTOpaM Iias
33 COBMECTHYKW pabory, 3a OonblIyi0 MOMOMmMB B PENAKTHPOBAHWH
E. A. Mamronosy, A.T. IToxoreko, B. H. Ko6puny — 3a menerkyio
paboTy HAN TEKCTOM.

MH paneku OT MBICTH, YTO HAM KOJ/UICKTHEHHN TPYH COBEPIICHEH,
u GyneM NMpH3HATENbHB KOJUIETAM 33 BHICKA3aHHHE 3aMEYAHWS W NpEn-
JIOXEHWS N0 A3HHOMY y4eOHHKY.

B. M. TOKPOBCKHMHA
I. ®. KOPOTbKO



Fmasa 1. ®DU3UOJIONMA. NPEOMET U METO/1bI.
3HAYEHME 0N MEQOULIMHDI.
KPATKAS HMCTOPUA

1.1. ®HU3HUOJIOTHUA, EE NMPEIMET U POJIb
B CUCTEME MEIUIIHHCKOI'O OBPA3OBAHHUSA

Guswmonorus (or rpeu. physis — npupona u logos — yue-
HME) — HAyKa O NpHpPOAE, O CYMECTBE XM3HCHHWX npoueccos. Ouzu-
OJIOTUS U3Y4YadeT XH3HENCATE/IBHOCTD OPraHM3Ma M OT/IETbHKWX €0 YacTen:
KJIETOK, TKAHeH, opranos, cucteM. IlpeameroM mayucHws ¢dhH3uomOrHH
gBasOTCH (PyHKUMM XHEOTO OPraHM3Ma, MX ces3db Mexay cobol, pery-
NAUHS H NPHCIOCOONEHUE K BHEIIHECH CPEIe, NMPOMCXOXICHME W CTa-
HOBJIEHNE B NPOLECCE 3BOMIOLUMHM M MHAWBHAYANbHOIO passuTHs ocobu.

Qusnonoruuveckas Gyunkuyuus (functio — gesrens-
HOCTb) — NPOSBIECHNS XHIHEIEATENBHOCTH OPraHU3Ma ¥ €ro YacTel, uMe-
HOIHE NPUCTIOCOOM TENBHOE 3HAYECHHE W HANPABJCHHBIE HA JOCTHXEHUE MO~
JAe3Horo pesynbTata. B ocHoBe hyHKUMKW exuT 0GMEH BELLECTB, IHEPTHH
7 uHbopMan UK.

JlocTHXeHUS TOCNeAHMX JeT B o0nactd GHOXMMMH, MOJIEKYNSpPHOM
6uonoruu, GHoPHUINKH KICTONHKX MEMOPaH MO3BONWIN HCCIEA0BATENSM
NpMOTKPHLITL 33HABEC HEHM3BECTHOCTH HAN PMIOM paHee HEHOCTYIHBIX
JUIZ MO3HAHKSA YACTHBX MEXAHH3MOB XH3HENEeATENBHOCTH, YTO HE MOXET
HE BH3LBATH BOCXUIIEHKS W CTPEMJICHHS K JanbHelmeMy yraybneHHoMy
aHAMH3Y XH3HEHHHX mpoueccoB. HuUCKOIBKO He ymanss posib Takoro
HANPAaBJIEHWS B PAa3BHTHH HAYUYHOH MBIC/H, HENb3S HE KOHCTATHPOBATH
HEKOTOPOTO 3a0BEHHS UENOCTHOTO, CHHMemuyeckozo nodxoda kK nOo3Ha-
HUIO OpeaHuU3Ma — NONXOHAA YBEPEHHO ACKJIAPHPOBAHHOTO K MHPOBOH
HAYKE KJACCHKAaMH OTeqecTBeHHOW (wmanonorun — W. M. CeuenoBumM
n WU. I. INasnosum.

OueBHAHO, YTO EC/IH MPEAMETOM MO3HAHHS GHOXHMHM SBJSETCS NPO-
TEKAHWE XWMMYECKMX TIPOLIECCOB B XHWBOM opraHusme, Ouodmsmxm —
tusnuecknx mpoueccos, TO PUIMOJIOrHS H3YWAET HOBOE KAUECTBO AKH-
BOoro — ero ¢yskuuo. [pu sroM ans ynobcrea npenonasanus PyHKUAS
OTAENBHHX OPraHOB M CHCTEM PACCMATPHBACTCH HHOTAA CAMOCTOSTENBHO.
CrepXHEBHM MOMEHTOM CHMHTETHHYECKOTNO NMONXOAA CIYXHT NMPEACTABJIC-
HHE O TOM, YTO (DYHKIHS KaXIOr0 OPraHa HAXOAMTCH B TECHOM CBE3H
¢ byBRKUuMsIMH APYTHX OPraHOB M CHCTEM, @ BECh KOMILIEKC PEryJsiTOPHEIX
MEXaHU3MOB OBECrieuHBAEeT HE TOJIBKO TOHKOE B3aWMONCHCTBHE BHYTPH
OpraHM3Ma, HO M MPHUCTIOCOO/IEHHE OPraHM3Ma KaK LENoNo K MOCTOSHHO
MEHSIIOMUMCA (PU3AKO-XMMHYECKUM M COLIMANTBHBIM YCJIOBMSM CpeIbi.

Ycnemno u3yuath (DM3MONOrHI MOXHO NHIbL 3HAA MAKPO- M MHK-
POCTPYKTYpPY OpraHoB (T. €. aHATOMMIO W THCTOJIOTHIO) W OCHOBHW TNpO-
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TEKAHHHA dJH:-]H‘-IBCKHX H XHMHUYECKHX TIPOLHECCOB B XHBHRX TKAHAX
(1. e. 6uodmanky u Ouoxummio). C apyro CTopoHs, W3yyeHWe ¢usu-
OJIOTHH JIDJDKHO NPEANIecTBOBATh MO3HAHMID KJIWHWYECKHX AWCIMIUTHH.
Hpes o npenopaBaHuH (PUIMONOTHH KaK NPeaMeTa, 3aBeplualomerc |
HETerpupyomero obmebnonornueckyio noarotoeky Gyaywmero Bpaua u
NpeIBapAIOMEre HAYAN0 €ro KJAWHWYECKOH NMOATOTOEKH, He HoBa. [lpu-
HATO H300paXxaTk CHCTEMY MeIHIMHCKOro ofpazosanns B (opme nepesa,
KOPHSMHM KOTOpOTO SIBASHOTCH MOPQONOrMYecKHE (aHATOMMS M TMCTONO-

rug), CTBoyioM — (yHkuuoHaneHbe (Gwsnonorns) wayku., Ot creona
OTXOOAT ABE OCHOBHHE BETBH — XHMPYPrHUECKMH W TEpancBTHYCCKHIM
OMKJIE, 3 OT KAXA0H M3 HUX — 0Bosee MENKME BeTBH — YACTHHE

MEIMLIMHCKHWE CNENMANBHOCTH (IEpPMAaTOBEHEPOIOrUS, OPTANBMOJIOINA,
OTOPHHONAPUHIONOIHH, (PTH3MATPHUN, CTOMATONOIMA M T. I.).

B xavecrse mepBO# 3a7a4YM HOPMANLHOH (hu3HoNOrum kak yueh-
HOW IWCUMILTMHE B CHCTEME BHICIIENO MEIMIMHCKOre o0pa3oBaHus Clie-
AyeT, BUIMMO, paccMaTpusarth ofyuenne Oymymux Bpaveil MOHMMAHHIO
Mexann3Ma (QyHKOHOHHPOBAHMS Kaxuoro oprada. Ilpu 3rom ocoboe
BHMMAHHE CNIENYET YAESJHTh B3AMMOAEHCTBHIO KaXKIOr0 Oprasa M CUCTEM
S3aBUCAMOCTH OT MEHSIOIIEHCS CHTYALWH B OpraHMs3ME M BHE €r0.
IMosnauue Oynymumu BpayaMu QyHKIMH OPraHOB SBASETCS HEMPEMEH-
HbBIM YCNOBHEM, OCHOBOW NMOHHMAaHHS TMATOTCHE3a HADYLICHWH M IMyTel
HX KOppeKuUHH. Braeunts — 370, B KOHEYHOM CUETE, BOCCTAHOBHTh
HAPYWEHHYIO (QyHKIHIO.

HrmMu cnosamu, y Gyaymero Bpaua AoJIXHb OHTh 3a/10KEHbB OCHOBE
DYHKLUONGNBHOZ0 Mbllunenus, seasiomerocs GpysnamMeHToM spayebHoro
mumienns, 6a3oi ero npodeccHOHanbHOTO TBOPYECTBA.

B cBs3W C HOBEM YPOBHEM DA3BHTHS MECOHUHHN, €€ OCHALCHHOCTH A~
ardOCTHYECKON anmapatypod ocoboe snaueHue npuobpeTaer 3HaHue
TIPHHUMIIOB NOTYYEHAS NOCTOBEPHOM MHMOPMAIMH O AEATENBHOCTH Opra-
HOB ¥ CHCTEM ¥ TPaMOTHOM ee uHTepnperauuu. CaenosarenbHo, BTOPO M
3axavyem HopManbHOM (PH3MOIOrMH KaK yuebHON THCHHILTMHE SBNSET-
€S BCETEa MMEBIIAY MECTO, HO ofpetaiomas Hosue dopmu Memoduueckas
nodzomoexa Gymymero spaua. M3yuas duanonoruio, on ofperaer nepsue
HABHKH HE TOTBK0O MAHHITYJIMHPOBAHHMSA HA XWBOM OpPraHH3ME, HO W OLICHKH
COCTOSIHHS KaK OTAENBHBX CHCTEM, TaK M OPraHM3Ma B nesioM Ha Base no-
nyuennon nrdopmauyu. 1o 3aknanmeaer dhynsament nis popmuposa-
Hug y Oynymux Bpauell HABHKOB (IyHKYUOHANLHOU QUGZHOCMUKLL

CrpeMuTENbHO MEHSIIOLIUECS YCIOBHS XXH3HM CTABAT YENOBEKA TEPEX
HEeoOXOAMMOCTLI) NOCTOSHHO ANanTHPOBATECS K HUM, a TAKXE BHISBHIH
HEINOTOBHOCTH BPAaya OUEHWTH BO3MOXHOCTH ANANTAUMM ¥ PALMOHAIBHO
CKOPPHIMPOBATh JESTENBHOCTh 340pPOBOrO uenoseka. B camom nene,
YeJIOBEK CaMEX 3eMHEX mpodeccHit (HE TOBOpS yX€ O KOCMOHAaBTaXx,
TIOABOAHMKAX M T..) B CUMTAHHBIE Y3aCH H3 CaMOJIETE MPEoAQJICBaeT
THCEYEKHAOMETPOBHE PACCTOSHUS, MCMHTHEBAY BO3ACHCTEME HE TOIBLKO
¢daxkTopoB MONETa, HO M OKA3WBACTCH HEANANTHPOBAHHBIM K HOBOW
reorpacbrueckoil 3ose. Ou3uoNOrHE JOMXHA roTOBMTH Oynymero Bpaua
K TIOHMMAHHIO, OLICHKE H PAYUOHANLHOU nodzomoéKke 300poeozo “eno-
fexa X PasMUHEM BHIAM TPyna, paspaboTke npuHumMioB mpodeccuo-
HanbHOro orfopa. 3T0 COCTABASiET TPETHIO 3amauy GH3KONOrHA



kak yvelHON aumcourmHu. B aroit cBssu Bcraer mompoc of omenxe M
rpaMOTHOM unmepnpemayuu ypoeHs 300pogbs, a TAKXE MyTeH M Cmo-
coBoB ero yKperuieHHs y Kaxaoro uesnosexa. Ouanosiorns gomxHa moa-
TOTOBHTh Bpaua K OLEHKE 370POBbS W MyTEl EM0 ananTamMM Kak K
MEHSIOMEHCE IKOIOTAYECKON CUTYAUWH, TAK H XapaKTepy ACATENLHOCTH.

1.2. METOZbI ®H3UOJIOTHIECKHX WCCJENOBAHMI

HabmonenHe xak MeTon GH3HONOrHYECKOro Hccaenosanug. Cpas-
HUTENBHO MEMLTEHHOE PpA3BUTHE 3KCTIEPUMEHTANBHON (hu3MOIOrMM Ha
MPOTHXEHUH OBy X croneTmit mocne pabor B. MNapses o6bSCHAETCH HWIKHM
YPOBHEM MPOM3BOACTBA M PasBUTHS ECTECTBO3HAHMS, A TAKXE HECOBEP-
WIEHCTBOM HCCIENOBAHAS (PH3MOJIOrHYECKHX SBICHUH NyTeM uX obuyHoro
Habmonenus. [MonoGumil MeToauueckuii npueM OpLT M OcTaeTcs mpHum-
HOM MHOTOUHMCIEHHBIX OmubOK, TaK KAK 3KCMEPHMEHTATOP JOMIXEH Ipo-
BOOWTH ONKT, BHAETH W 3aTIOMHHATE MHOXECTBO COXHBIX NMPOLECCOB M
SBJICHWH, YTO TpEAcTaBnseT coboil Tpymumyo 3apavy. O TpyasocTsx,
KOTOpHE CO3JAET METOAMKA MpOCToro HabmoneHMs (QH3HONOrHUECKWX
SBRJICHHH, KPAaCHOPEYMBO CBHIETENLCTBYIOT CioBa Iapees: «Cxopocrs
CEPAEYHOTO JIBHXEHHUSI HE TO3BOJISET PAZNTHUMTH, KAK MPOMCXOOHT CHC-
TOJIA M AMACTONId, M TMOITOMY HEeNb3d y3HaTh, B KAKOH MOMEHT H B
KOTOpOif YacTH COBEpIIAETCH pacmupeHue W cxatue. JelcTeuTenbko,
# HEé MOT OTJIHYHTH CHCTOJIN OT AMACTONH, TAK KAK Y MHOIMX XHBOTHBIX
CepAue TMOKA3KBAETCHd M HMCYE3JeT B MFHOBEHME OKa, ¢ GHCcTpoToil MoJ-
HMM, TAK YTO MHE Ka3aJOoCh OAWH pa3 3Nech CHCTONA, a 34ECh —
AMacTosa, Apyroi pas — Haobopor. Bo BceM PasHOCTs M COMBUMBOCTb».

JedcTsuTenbHo, (HHIMONOTHYECKME TIPOLIECCH TNpeactapnsuor coboi
OHHAMHUCCKHE sBneHus. OHM HENPEepHBHO Pa3BHBANOTCH H M3MEHSIOTCY,
MO3TOMY HEMOCPENCTEEHHO ynaercs Habmoaats mumb 1—2 wim, B fyu-
mem cnyyae, 2—3 npounecca. Opnako, wrobw UX aHANTH3MPOBATh, HE-
ofXonMMO YCTAHOBHTb CBSI3b ITHX SBICHHH C APYTHMH INpOHECCaMH,
KOTOpHE TPH TAKOM CIOCoGe MCCNEAOBAHMS OCTAIOTCH HE3AMEYCHHEIMH,
Bcneacreue 3Toro mpocroe HabmiopeHue (QH3HOIOTHYECKMX NPOLMECCOB
KaK METOR MCCIEHOBAHUS SBASETCH MCTOMHWKOM CyObekTHBHEX omubok,
Obniyno HabmoneHue NO3BONSIET YCTAHOBHTL JIMIOIb KAYECTBEHHYIO CTO-
POHY SBJIEHHEH M JMIIAET BO3MOXHOCTH MCC/IEAOBATH MX KOJIMYECTBEHHO.

BaxHo#t Bexoll B pasBMTHH 3KCNEpUMEHTANBHON (puamanormu Geino
m3obpererue xumorpada U BBEIEHHE METONA rpahHUecKoil perncTpanun
APTEPHATHHONG NABNEHUS HeMeukuM yuennim Kapnom Jliogssrom 5 1847 r.

I'pacduyeckas perucrpauus (HHSHONOTHYECKHX npoueccos. Meron
rpadpuueckofl perucTpauMMd 03HAMEHOBAN HOBHI 3Tan B (uaMomornm.
OR no3BoNHA OCYMIECTBHTE OOLEKTHBHYIO 3aNKCh H3YYaeMOro nmpouecca,
CBOMBILIYIO O MHHMMYM3 BO3MOXHOCThH CyObekTHBHHX ommbGok. Ilpm
ITOM 3KCMEPMMEHT M AHANM3 H3YYaeMoro ABJEHHS MOXHO OpUI0 Mpo-
BOIWTE B 0Ba 3tana. Bo spems camoro onwTa 3a5ava 3KCNEpHMMEHTATOpa
3aK0YANACk B TOM, YTOOH NONYYHMTH BHCOKOKAYECTBEHHHE 3aMHMCH —
KPHBHE — KUMOZpaMMbl. AHANMN3 NOMYUYEHHEX JAHHEX MOXHO OBUTO
NPOH3BOOWTD MO3XE, KOTMa BHMM3HME JKCNEPHMEHTATOPA YXE HE OT-
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BAEKAJIOCH HA NpoBeaeHWe onmTa. Meron rpadmueckoil perncrpanmun
7IaN BO3MOXHOCTh 3aMHCHBATH OJHOBPEMEHHO (CHHXDOHHO) HE OnMH, a
Heckobko (hvanonormyeckHx NpoUeccon.

Josoapro cxopo nocne u3obpereHus crrocoba 3amMcH apTEPHAIBHONO
narnenEns OLUTH NPENNOXeHH METONH PEruCTpalMHM COKPAIMEHHs cepaua
¥ M (3HresbMaH), BBEIERA TEXHHKA BO3NYINHOM niepenaun (xancysa
Maped), no3BOJHBIIAS 33aNMHCHBATE WHOTIA HA 3HAMMTEIBHOM PAacCTOS-
M 0T Oo0bexTa pun (HM3IMONOTHUECKMX MPOLECCOB B OPraHW3ME: JHXa-
TE/IbHLIE ABHXEHHS TPYAHOM KJETKH M XHBOTA, MEPHCTANBTAKY M M3-
MEHEHHE TOHYCAa XeJyfKa, KMIEeYyHWKa W T. 4. Bun npemnoxen meron
PErHCTPALME H3MEHEHHS COCYAHCTOrO ToHyca (rwiernamorpadms no Moc-
c0), o0beMa PaITHUHKIX BHYTPEHHWX OPTAHOB — OHKOMETDMS, M T. II.

Hccnenosanng GHO3NEKTPHYECKHX NBNEHHIH. UpEe3BHYaiHO BAXHOE
HAMPABJIEHHE pasBUTAA hu3HONOrHH ORUI0 03HAMEHOBAHO OTKPHTHEM
«KHBOTHOTO 3nexTpHYecTBas. JI. FansBany mOKasan, YTO XHMBLHE TKAHH
ABJISIOTCH MCTOUHHMKOM S3JIEKTPHUECKMX TOTEHLHANOB, CNocoOHHX BO3-
[EHCTBOBATE HAa HEPBH M MBIIIH APYTONO OpPraHM3Ma W BH3WBATHL
coxpamenne Mum,. C Tex nop Ha NpOTSXEHHM MOYTH LEJor0 CTONIETHS
COMHCTBEHHHM HHAMKATOPOM TOTCHOMANOB, TEHEPUPYEMBIX XHBHMH
TKaHAMH (OHOIMEKTPHUECKHMX TNOTEHUMANoB), OnN HEpBHO-MHINEUHHI
npenapar agrymkd. OH NOMOr OTKPHTH MOTEHLUMANH, TEHEPHpYEMHE
cepouem mpH ero nestensHOCTH (omeT Kemwmkepa m Miosunepa), a
TaKxe HeoOXOAWMOCTE HENpPEPHBHON MeHepalliM INEKTPHUECKHX MOTEH-
LAAN0B IS TOCTOSHHONO COKPAIEHHS MHIL (ONMHT «BTOPHYHOIO Te-
Tanycas Marreyuum). Ctano sicHo, uto GHOINEKTpHUECKME MOTEHL(MA-
JE — 3TO HE caydaiHue (MobOuHBE) SRNCHUS B JEATENBHOCTH XHBHIX
TKaHeH, a CHTrHaib, MPH NOMOIMW KOTOpHX B OPraHM3ME MNEPenaloTCH
«XOMAHAH» B HEPBHOHN CHCTEME M OT HEE MEIILAM M APYTHM OPraHaM.
Taxum 00pa3om, XHBHE TKAHW B3ZWMONEHCTBYIOT, MCTIO/B3YS €I/IEKT-
PHYECKHH A3HK».

ToHSTD 3TOT «¥3HK» YOANOCh 3HAYMTENBHO MO3Xe, nocie uaobpe-
TeHHS (PH3HUECKHX NpHOOPOB, YNABIMBAICIOMX GHOIIEKTPHUECKHE KO-
rennMans. OnHEM B3 nepeHX Taxux npuGopos GeL1 mpocToi TenedoH.
3ameuaresmunit pycckmit ¢dmswonor H. E. Beeaenckuii npu nomomm Te-
nedoHa OTKPHT DS BAaXHEHMIHX (DUIHONOrMYECKMX CBOHCTE HEDBOB M
mumiy. Micnonbsya renedon, yaanocs npocaymarte GuoanexTpHueckue
NMOTEHLHANH, T. €. HCCJIEA0BATh MX NMyTeM HAOMOneHWA. 3HAUMTENbHEM
maroM priepen Ouino msobperenne meTonuku ofsexTHBHON rpaduyeckon
perucrpaunn GuossnexTpuueckux sgsaenmii. Huaepnawackwit dmsmonor
JitaTX0BEH H300pen CTPyHHHH FaibBAHOMETD — NpuOOP, NO3BOIMBINHIA
3apernCcTPHPORATL HAa (POTONIEHKE 3NEKTPUYECKHE MOTEHUWANH, BO3HM-
KaIOWMe TIpH AEATENBHOCTH Cepana, — anekTpoxapauorpammy (IKIN).
B mameil crpaHe nMOHEPOM 3TOro meroaa Guin kpynmelmmit dusuonor,
yuenuk M. M. Ceuenora u U. I1. INasnosa A. ©. Camoiinos, paboTasmmit
HeKoTopoe Bpems B naGopatopum JiinTxosena B Jleitnene.

Onexrpoxapnuorpadms u3 dbusmonormuecknx nabopaTtopuil OueHb
CKOpO MEpemuia B KJIMHHKY KAK COBEPIIEHHWH METOI MCCNENOBAHMS
COCTOSHMS CEpANa, M MHOTHE MWUIMOHH OOBHEX cerogHsi OOs3aHb
ITOMY METORY CBOCH XH3HbBIO.
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B nocheaysomeM YCIeXH 3MEKTPOHHKH TO3BOJIWH CO3AaTh KOMIAKT-
HHE 3MeKTPpoKapauorpadsl W METONH TEIEMETPHUYECKOND KOHTPOMS, Aai0-
mue BO3MOXHOCTE perncTprupoBaTts JKI 1 apyrue (PH3HONOrHUEcKHe npo-
LECCH Yy KOCMOHABTOB HA OKOJIO3EMHOM opbHTe, ¥ CIIOPTCMEHOB BO BpeMd
COpPEeBHOBAHHH K y GONBHHX, HAXONSIHXCH B OTAAJICHHHX MECTHOCTSHX,
oTKyAa HH(popMauEs NepenaeTcs no Teae(OHHBM NPOBOAAM B KDYNHLIE
CHEenMATH3UPOBAHHEE YUPEXIEHHS 19 BCECTOPOHHENO AHANN3A.

ObwpexTnBHas rpadwmueckas perAcTpanns GHOINEKTPHUECKHX NOTEH-
HHANOBR MOCNYXHIAa OCHOBOH BaxHeHIIero pasnesa HameH Haykm —
anexmpoguauonozuu. KpynasM maroM snepen OuUio NpennoXeHwe am-
rmiickoro ¢pmaMonora JnpHana MCNob30BATH MUIS 3aNHCH OHOSMeKTpH-
YECKHX SBJCHMH 3nekTpoHuue ycwiuteaw. B. 8. Hauwnesckmii u B. B,
INpasgmu-HeMuHCKHiT BriepBHEe 3aperuCTPUpOBAsH OHOTOKH TONOBHOMO
M03ra. IToT MeToa Oun Mo3xe yCOBEPIIEHCTBOBAH HEMELIKWM YUYEHHIM
Beprepom. B macrosmee spems 3znextpoduuedanorpadus mupoko mc-
MOAB3yETCH B KAMHHKE, Tak Xe Kak ¥ rpadmueckas 3anuch 3JeKTDH-
YECKMX NMOTEHUHANOB MEmL (3nexTpoMuorpadmsa), HEpPBOB H APYTHX
BosOyouMBX TKaneH w opraHoB. 3T0 NO3BOAWIO NPOBOAWTHL TOHKYIO
oneHKy (QYHKLMOHANBHONO COCTOAHME OpPraHoB W cHerem. [lna passuTus
thu3HONOIHH yKasaHHHE METOAB HMETH Takxe Go/bIIoe 3HAYCHHE: OHH
no3Boymnl pacmmudpoBaTe MEXAHM3MH IESTEIBHOCTH HEPBHOH CHCTEME
M IPYTHX OPraHoOB M TKAHEH, MEXAHH3MBI PETYJISILMH (HH3HONOrHUECKHX
MPOLIECCOB.

Baxuo#H Bexol B passsTHH 3nekTpodusmonordn O6ouio m3obperenme
MHKPO3NEKTPOIOB, T. €. TOHYAHIKX 31€KTPOAOB, AHAMETP KOHUHMKA KO-
TOPHX PaBEH HONSM MHKPOHA. JTH 3MEKTPONB MpH MOMOIIM MHKpOMAa-
HHIYJISTOPOB, MOXHO BBOOWTH HEMOCPEICTBEHHO B KJIETKY M PETHCTPH-
poBaTh OHOZNEKTPHYMECKHME TIOTEHOMANH BHYTpUKIeTouHo. Mmuxposanex-
TpoAHAad TEXHHMKA AaNa BO3MOXHOCTE pacmudpoBaTs MEXaHH3IMH
reHepauyyn OHOMOTEHIMANOB — NMPONECCOB, MPOTEKAKIMKUX B MemOpaHax
knetkd. MemOpans fBasiiorcd BaxueHmaMH 00pa30BaHHAMHE, TAK KaK
Yepe3 HUX OCYIMECTRISIOTCH TMPONECCH B3AMMONEHCTBHS KJIETOK B Op-
raHH3IME M OTHENBHBIX SMEMEHTOB KJIETKH Mexay coboii. Hayka o dym-
KuHax GuonorAueckux mMeMbpaH — memOpaHoADzUR — CTaNa BAXHEM
pasgenoM (hu3NOJIOrHN,

MeTonn anexTpHNECKOro pasnpaxeHus opraHos W TkaHel. Cyme-
CTBEHHOH BexoH B pa3suTuM (H3anoorHK GBUI0 BBEAEHHE METONA 2MeK-
TPHUECKONO PA30pa’keHMs OpPraHoB H TaHel. JKXuBHe OpraHH ¥ TKaHH
cnocofuH pearupoBaTs Ha MOOHE BO3NEHCTEMS: TENJIOBHE, MEXaHMuYe-
CKMe, XHMHYECKHE H JIp. JNEeKTPHUECKOE pa3fipaxeHHe N0 CBOSH npupone
6/M3KO K «ECTECTBEHHOMY S3HKY», C MOMOMBIO KOTOPOIO XHBHE CHCTEMH
obmennBalorcs mEpopManmen. OCHOBONONOXHHKOM 3TOr0 Merona Owin
Hemenkui ¢pusunonor Mobya-Pelimon, npenioxupmuit CBOM 3HAMEHHTEIN
«CAHHBIH anmapaT» (MHIYKLHOHHAS KaTymKa) 18 KO3MPOBAHHOND 3JIEK-
TPHYECKOID Pa3NIpaxCHUS XHBHX TKAHEH.

B Hacrosmee BpeMs IS 3TONO MCHOMBAYIOT 3NEKTPOHHHE CTHMYNA-
TOpH, MO3BONSOMME MOMYYHTh JNEKTPUMECKHE HMIYNbLCH moboil dop-
Mhi, YACTOTH M CHJIB. JJNIEKTPHUECKAS CTHMYNSUHS CTAA BaXHEM
METONOM MCCIEAOBAHNA (QYHKUMIA OPraHoOB M TKaHel. YKA3aHHHN METOA



MHPOKO NMPHMEHSETCA W B KJIHHHKE. PaspaGoransl KOHCTPYKOHE pas-
JIMYHEX 3EKTPOHHHX CTHMYJSTOPOB, KOTODHE MOXHO BXHMEASTH B
OprafHuM3M. DNEKTPHHECKAS CTHMYNSUWS Cepaua CTala HaNeXHHM Cho-
coboM BOCCTAHOBJIEHHS HOPMAILHOIO PHTMA B (YHKIMI 3TOM0 XHIHEHHO
BaXHOIO OpPraHa W BO3BPAaTHAA K TPyAy COTHM THCHY mopnelt. Ycnemmo
NPHMEHSETCH SNEKTPOCTAMYISLAS CKENETHHX M, paspabaTnsarorcs
METONB 3JIEKTPUYECKOH CTHMYJISUHH YYACTKOB TOJIOBHOIO MO3ra NPH
MOMOLH BXMBJIEHHHX EKTPoAoB. ITocreane npu noMomM CrieHHAATL-
HEX CTEPEOTAKCHYECKHX MPHGOPOB BBOAST B CTPONO ONpeAeieHHHE Hep-
BHEHE LEHTPH (C TOYHOCTBIO JI0 JONEH MWUIMMETPa). 3TOT METOR,
nepeHeceHHHH W3 (PHIMONOTAM B KIMHWKY, MOSBOJHI HIJIEYHTH THCIYH
HEBPOJIOrAYECKHX GONBHHX M NMOMYYHTh GOJIBMIOE KOJAMUYECTBO BaXHHIX
NAHAHX 0 MEXaHAW3Max paborTu wenoreueckoro mosra (H. I1. Bexrepesa).

ToM#MO PErBCTPANHE DJIEKTPHYECKHMX MOTEHIMANOB, TEMIEPATYPH,
AABJIEHHS, MEXAHMUECKHX NBHAXEHHH H Ipyrux ¢HM3Hueckux MpOLEccos,
A TakXe pe3yNbTaTOB BO3JACHACTBHS ITHX MPONECCOB HA OPraHM3M, B
¢hH3HONOrHH NIMPOKO MPHMEHSAIOTCS XHMWYECKHE METOMH.

XuMHYECKHE METONH HMCCNENOBAHUSA B (PHU3HONOrHH. «H3HK» INeK-
TPHUYECKHX CHFHAJIOB HE ENHHCTBEHHHI B Opra#naMe. PacnpocTpaneHHsM
SBIASETCH TAKXE XHMHYECKOE B3aMMOAEHCTBHE NPOLECCOB XH3HENEd-
TEABHOCTH (UEenH XMMWUYECKHMX MPONECcCoB, NMPOMCXOAAMIMX B XHBHX
Tkanax). IToaToMy BO3HMKAA OONACTE XMMHM, H3Y4AIOLIAs 3TH MpoLUEc-
CH, — gusuorceuvecxan xumus. CerogHs oHa NPEBpaTHAACh B CAMO-
CTOSTENbHYI) HAYKY — Ouoa0zuMecKyio XuMuto, PACKPHBAIOMYIO MOJIE-
KynsipHue MexaHmaMul dusnonormuecknx npopeccos. Ousmonora B 3KC-
MEPAMERTAX MHUPOKO HCMO/Bb3YIOT METOAH, BOIHMKITHE HA CTHKE XHMHH,
(hranky 1 GHONOrHM, YTO B CBOIO OUEpenh MOPONMIO YXE HOBHE OTPAC/H
HAyKH, Hanpumep Ouorozuueckyro uauxy, H3ydaomyio ¢H3HIecKyio
CTOpoHY (hUM3HONOIWYECKMX SBJICHHUH,

DH3HOIOr IMPOKO HCNOIB3YET PAJMOHYKJWAHHE MeTodn. B co-
BpeMEHHHX (PHIHONOTHUECKHX MCC/ACAOBAHMAX NPHMEHSAIOTCA W NPYTHE
METONH, 33aMMCTBOBAHHHE M3 TOuUHHX Hayk. OHm 7aXOT NOMCTHHE
GecueHHBE CBEACHHS NpH KOMMYECTBEHHOM AHANHM3E MEXAaHHM3MOB (hu-
3HOJIOPHYECKHX TPOIECCoB,

JneETpHuecKad 3anNuch HelNexTpuueckux seanumd. Cerogms 3Ha-
YHTENBHHE yeneXn (hH3HONOIMH CBA3aHHN ¢ HCNOAL3OBAHWEM PagHOIIEK-
TPOHHOH TexHWKH. [IpuMensioTcs naTuMku — mnpeodpa3oBaTend pas-
JIHYRHX HEMNEKTPHYCCKHX SBJACHHH H BetHYMH (ZBMXEHHME, JABIEHHE,
TEMIIEPATYpa, KOHUEHTPALMA PAa3NM4YHHX BEMICCTB, HOHOB M T.1..) B
3MIEKTPHYECKHE MOTEHIHWANH, KOTODHE 3aTEM YCHHBAKTCS 3/MEKTPOH-
HHMH YCHIMTENSMHE M pPerscTpupyorcs ocuwuiorpadamu. Paspaborawmo
OrPOMHOE KQJIHYECTBO Pa3HHX THITOB TAKMX PEMACTPUPYIOMMX YCTPOHCTS,
KOTOpHE MO3BOASIOT 3aiMcaTh HA ocuiuiorpade ouens Muorme chusm-
ONIOrHYECKME MPOLIECCH W BBECTH TOIYMEHHYIO HH(OPMALHIO B KOMITb-
wrep. B pane npubopos MCNONB3yiOT NONMOMHMTEILHEE BO3AEHCTBHS HA
OpraHM3M (y/JLTPA3BYKOBHE MM 3/EKTPOMATHUTHHE BOJMHH H T. I.).
B Takmx ciayuasix 3anHCHBAIOT BEJIMMHHBI MAPAMETPOB ITHX BO3NEHCT-
BHH, H3MEHAIOMMX T¢ WIH uHHe (usnonormyeckue Pyuxunn. [peumy-
mecTBoM monofHex mprbGopos sBrgeTcs T0, wTo npeolpasoBarTens —
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JIATUHK MOXHO YKPEIATb HE HA MCCNIEIYEMOM Oprafe, 8 Ha NMOBEPXHOCTH
Tena. Monyckaemuie npubopoM BOMHE NPOHMKAIOT B OPraHH3M W NOCIE
OTPaXEHHA HCLIETYEMOID OPraHa PerucTpupyroTes JaTtunkoM. Ha rakom
OpPHHLHENE NOCTPOSHH, HANPHMEP, YJbTPA3BYKOBHE pPacXoAOMEpH, On-
pefensiompe CKOPOCTE KPOBOTOKA B COCyAax; peorpadu M peorwieTws-
Morpadsl pErncTPHPYIOT H3MEHEHHE BEJTHUMHE 3NEKTPHYECKOro COMmpo-
TMB/IEHHS TKAHEH, KOTOPOE 3aBMCHT OT KPOBEHAMONHEHWN Pa3THYHBIX
OpraHoB M YacTeil opranuaMa. [TpenMymecTeOM TAKHX METONOB SBJISETCH
BO3MOXHOCTh MCC/ICAOBAHMA OpranMsma B moboit momenT 6e3 mpensa-
puTeabHEX omepaumii. Kpome Toro, Takme HCCNenOBAHWS He HAHOCHT
Bpel YesioBeKy. BoJIbmrHCTBO COBpEMEHHBX METONOB (PH3HONOTAYECKHX
MCCNEeNOBAHMI B KJAMHHKE OCHOBAHO HA 3THX mpuHumnax. B Poccum
AHALHATOPOM HCTIOJIB30BAHKMS PANWOINEKTPOHHON Texwnuku s ¢Hau-
OJIOFMUYECKMX HcenenoBanmit Own axanemmx B. B. INapun.

MeTon ocTporo 3kcnepumenTa. [Tporpecc Hayku o0yc/iOB/IeH He TONb-
KO PasBHTHEM IKCTIEPHMEHTANBHON HAYKH M MeTonoB uccnenosanus. O B
OrpOMHON MEpE 3ABHCHT M OT 3BONIOUMH MEILIeHHS (hu3nosoros, oT pas-
BUTHS METOIAOJIOTAYECKHX H METOAHYECKHX NOIXONOB K M3yYeHH:o hHan-
onoruyeckux seaenni. C Hauana sapoxaenns W xo 80-x rogos npouwioro
crosierns (PH3MOIOrHs OCTABANACh HAYKOH aHanmThyueckoi. Ona pacune-
HLJ12 OPraHUsM Ha OTAE/IBHEE OPraHe W CHCTEMB M H3YUANA NesSTeBHOCTD
X M3onHposaHHO. OCHOBHBIM METONHUECKHM TMPHEMOM AHATUTHYECKOH
dusmonorns GHIM IKCHEPUMEHTH HA W3ONMMPOBAHHEX opraunax. [pw
3TOM, YTOOH MONYYMTB ZOCTYN K KAKOMY-IHBO BHYTDEHHEMY OpraHy WAM
cucreme, (pU3HOJIOT HONXEH ObiT 3aHHMATECH BHBHCEKIIHEH (OKMBOCEUEHM-
eM). Takue IKCIIEPHMERTH HA3WBAIOT TAKXKE OCHIPLIMU ONbIMaMU.

INononHTHOE XHBOTHOE NPHUBN3WBAIH K CTAHKY M TPOM3BOIMIH
cnoxHylo ¥ Gosesnennyio onepanmio. 1o Own Texenwit TpyA, HO
uEOro cnocofa mpoHMKHYTE B ray0b opraEM3aMa Hayka He 3uana. Jleno
HE TOJBKO B MOpaibHOW cropoHe mpofsiemu. JKecroxwe mmrkd, ne-
BHHOCMMEE CTPAJaHus, KOTOpPHM NONBEPraJioCh XWBOTHOE, rpybo Ha-
pymanu HOpManbHeN xo (PH3INOIOrHUECKWX FBJACHWH U He TO3BONLIH
OOHSTH CYIIHOCTH NPOLECCOB, NPOTEKAIOMMX B OPraHW3ME B ECTECT-
BEHHBIX YCNOBMAX, B HOpMe. CymecTsEHHO HE MOMOIJI0O W NpUMEHEHHue
HApK033a, a TakXe NpPYrux Meronos obesbonubsanmsa. PHxkcaunsds xH-
BOTHOIO, BO3AEHCTBHE HAPKOTHUYECKMX BEINECTB, OMEpAlMs, KPOBONO-
TEpE — BCE 3ITO COBEPMIEHHO MEHSUI0O H HAPYmAN0 HOPMANBHYIO
XH3HCAENTEIBHOCT Opranu3ma. OOpa3opajics 33aKONIOBAHHBG KpyT.
Yrobm HccnemoBaTe TOT WM MHOM mpomecc win dyHxumio oprama
nubo cHCTeMH, HyxHO ObU10 mpOHMKHYTb B miy0p Oprammsma, a cama
MONKTKA TAKON0 MPOHMKHOBEHHWS HAPYMANa HOPMANBHOE NPOTEKAHME
(hM3HONOrHYECKHX MPOLECCOB, VIS HM3yuEeHWS KOTOPHX M NpeNnpHHH-
Maicy onuir. Kpome TOrp, HCCISAOBAHME HWIOIHPOBAHHHIX OPraHOB HE
naeano npeactarneHud of mx wcTHHHON dyHKuME B yCnOBMSX UENO-
CTHOMNO HEMOBPECAACHHONO OpPraHWd3Ma.

MeTon XpOHM4ECKOro IEcnepumMenTa. Benmuaitmedt 3acnyroit pyc-
ckolf HAykH B HCTOpMH (DM3WOIOrMM CTano TO, YTO OOWH M3 CAMEX
TANAHTIMBHX M SpkHX ee npexacrasutesein M. I1. INasnos cymes naiitu
Brixox 3 3roro Tymmka. WM. I1. INasnor GonesHEHHO HEpeXHBAN HEHO-
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CTATKM aHanuTHYecKoi (pMaHoNorAK M OCTPOro 3kcnepuMenTa. Ol Hamen
cnocol, MossoNSIOmuUi 3aIRHYTh B ryOs OpraHuMaMa, HE HApymas ero
LEJIOCTHOCTH. 10 Ohin METON XPOHMYECKOIO 3KCTEPMMEHTA, MpOBOIM-
MOI0 Ha OCHOBE «(DH3HONOIMUECKOH XMPYDTHW»,

Ha HapxOTH3EPOBAHHOM XHBOTHOM B YCJIOBHSX CTEPWIBHOCTH IpEn-
BApHTETHHO MPOU3BONWIN CAOXKHYIO ONEPANAI0, MO3BOJAOMYIO MOMYYHT
JOCTYTI K TOMY WM HHOMY BHYTPEHHEMY OPraHy, NMPOAC/IHBAIH «OKOMmEH-
KO» B IOJIBIi OPraH, BXABALIN QHCTYABHYIO TPYOKY WiH BHBOXHIN HADY-
Xy H NOAWMBAIH K KOXE NMPOTOK Xene3bl. CaM ONnBT HAUMMHANM MHOINO
JHEH CyCTs, KOTJa paHa 33XHBA/IA, XHWBOTHOE BH3NOPABAMBAJIO H IO XA-
pakrepy TeueHns (DH3HONOTHYECKHX MPOLECCOB NMPAKTHYECKH HHYEM He
OTIHYAJIOCh OT HOPMATBHOTO, 3K0poBore. Baaronaps HatoxerHol ducTy-
e MOXHO GHN0 MINTENBHO H3YUaTh TEYEHHE TEX WIH WHHX dHu3HoIorn-
YECKHX MPOLECCOB B ECTCCTBEHHKX YCIOBMAX NMOBELEHMS.

1.3. ®U3HOJIOTHH HEJOCTHOrO OPTAHHU3MA

Pasearne Hayku OOYCHOBJEHO YCTIEXaMH TPHMEHSEMBIX METONOB.
IMasnorcxkHi METON XPOHMYECKOID IKCHEPUMEHTA CO3TABAN MPWHLIMIIH-
ANbHO HOBYK) HAYKy — (PM3HOJIOTHIO LIEJIOCTHONO OPTaHH3Ma, CHHTETH-
yecKy1o (PH3HONOrA0, KOTOpas CMOIVIA BHSBHTE BJHSHHE BHEITHEH CPeanl
Ha (hH3MONOrHYECKHE NPOnEccs, OGHaApyXuTh Hameneuns dbyHKkumit pas-
JIMYHKIX OPraHOB WM CHCTeM Jnd obecneueHnsl XHIHHM OpraHW3mMa B pa3-
JIMYHHEX YC/IOBHSAX,

C nosiRneHHEM COBPEMEHHHX TEXHHYECKMX CPEACTB MCCIEHOBAHHS
MPOLECCOB XXHIHEACATETBHOCTH MOYBHJIACH BO3MOXHOCTh M3yveHms 6ea
OPENBAPHTEBHEX XHPYprudeckux omepanuil yHKuUmMii MHOTMX BHYT-
PCHHHX OPraHOB HE TOJNBKO Yy XHBOTHHX, HO M y venosexa., «Qusmo-
JIOTAHYECKasd XHMPYpPrAsi» KaK MeToaHuecKHil npueM B psfe pasnesos
¢dusHoornl okasanack BHTECHEHHOH COBpeMEHHHMH Mertogamm Oec-
KPOBHOIO 3kcnepumenTa. Ho nesno me B TOM WIH HHOM KOHKPETHOM
TEXHHYECKOM TIPHEME, & B METOAOIOrAH (DH3HOJIOrHYECKON0 MEILIEHHS.
H. I1. Masnos cosanan HoByio MeToRONOTAIO, Bnarozaps uemy ¢dhuanonorus
CTaNa pa3BMBATHCH KAK CHMHTETHUYECKAN HAYKA M €H OpraHMuecKH Cran
MPHCYII, CHCTEMHEMN NBOIXOI.

LlenocTHu# OprankaM HEPaspHBHO CBA33H C OKPyXaiomel ero BHem-
Hell cpemoit M mo3aromy, kak mucan eme M. M. Ceuenos, B HayuHOE
onpefeseHHe OPraHH3Ma OOVIXXKHA BXOAMTH M CPefa, BJIMAIOMAN Ha Hero.
OH3NONOrHS LENOCTHONO OPraHKW3MA H3YYAET HE TONBKO BHYTPEHHWE
MEXaHH3MHE CAMOperyNsunH (hU3HONOrMYECKHX MPOLIECCOB, HO M MeXa-
HU3MH, ofecneunBalonie HenpepHBHOE B3AUMOIEHCTRHE W HEPA3PHBHOE
E€HHCTBO OPraHHM3Ma ¥ OKPYXAIOmMEH Cpenm.

Dusnonorus u knbepHetnka. Kubepreruka (or rpeu. kybernetike —
HCKYCCTBO YNPpaBACHWA) — Hayka o0 ynpaB/ieHWH apTOMATH3WPOBAH-
HulMH nponeccaMu, TponmeccH ynpasiaeHHMA, KaK M3BECTHO, OCYIIECTB-
JSIOTCH MYTEM CUrHAJIOB, HECYIUMX ompenescHHyio wngopmanmio. B op-
raHM3Me TAKAMH CHTHAJIAMH SRISIOTCS HEDBHHE MMNYJBCH, HMEIOmHE
ANEKTPHYECKYI0 NPUPOAY, 4 TAKXE DPA3THUHHE XHMHYECKWE BEMEcTBa.
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KubepHeTnka W3yuaeT mpoLeccH BOCHPHSTHS, KONMpOBAHHS, mepe-
paboTKH, XpaHeHHud | BocnponsseleHus HHpopmanun. B opranmame pns
ITHX nejell CymecTBYIT CNenHANbHEE CTPYKTYPH H CHCTEMH {peLiefn-
TOpbl, HEPBHHE BOJIOKHA, HEPBHBLIE KJETKM H T. I.).

Texuwueckue KHbepHETHUECKHE YCTPOHCTEBA MO3BONKHAM CO3AATbh MO-
AESd, BOCTIPOM3BOAAIIHE HeKOoTOpHe hyHKuWH HepeHO#H crcTeMH. OnHako
pafora Mo3ra B NENIOM TAKOMY MOAEAHPOBAHMIO €I HE MOAGAeTCH, H
HeoOxonuMHE asHENINHE HCCNEnOBaAHMA.

Coio3 kubepuerduxku u (H3HONOrMM BO3HMK BCErD JHMb HETHPE
AECSTHIETAS HA3ajA, HO 33 3TO BpeMS MATEMATHYECKHI W TEXHHYECKHH
APCEHAN COBPEMEHHON XHMbepHeTHKH obecmeuMn 3HAMMTENIbHBIE YCTEXH
H3y4YECHHA M MOJEAHPOBaHMA (HHIHOMOrMYECKHX NPOLECCOB.

MaTteMaTHKa ¥ KOMNBIOTEPHAS Texuuka B ¢usuonorun. Onmospe-
MEHHAs (CHHXpOHHAs) perucTpaums (HM3HOIOrHUECKHX MPOLECCoB MO-
3BONAET M3y4yaTh B3aMMonelCcTBHE pasnMuHHX aBacHuit. [lns 31oro He-
OOXOIMME TOUHHE MATEMATHYECKME MCTONM, MCNO/b30BAHWE KOTOPHIX
TAKXE 3HAMEHOBAJIO HOBYIO BaXHYW CTYNEHb B passuThH (PH3moOIOruH.
MaremaTH3anus WCCAEAOBAHMI MO3BONEET HCMONB30BaTE B (hHsmonorum
KOMNBIOTEPHYIO TEXHHMKY, YTO HE TOJBKO YBEJMUYMBAET CKOpOcTe o6Gpa-
Gotxu MHGOPMALAH, HO M JJET BOSMOXHOCTH NMPOM3BOAWTH TaKylo ob-
paboTKY HEMOCPENCTBEHHO B MOMEHT 3KCMNEPHMERTA, MO3BONISET MEHATH
XOA M 33434 CAMOIO HCC/EIOBAHUS B COOTBETCTBHM C NOJYyY4AEeMBIMH
peaybTaTaMu.

Taxmm ofpasoM, kak O 3aBEPITMJICH BHTOK CNHMPAIM B DasBUTHM
¢dusuonornn. Ha 3ape BO3HMKHOBEHHH 3TOH HAYKH MCC/IENOBAHME, aHA-
JIH3 H OLEHKa pe3y/IbTATOB MPOM3BOIWAHMCHL 3KCIEPHMEHTATOPOM OXHO-
BPEMEHHO B mpouecce Hab/MONeHns, HEMOCPENCTBEHHO BO BPEMS CaMoro
skcnepumenTa. I'padmueckas perncTpauHs NOSBOMMAA PAsNeNMTb 3TH
npoueccH BO BpeMeHH W o0pabaThiBaTh M AHAJM3MPOBATH PE3YJBTATH
NOCNE OKOHYAHHS 3KCnepumenTa. PamuosnexTponmka u xuGepHeTHKa
CAENANTH BOSMOXHBIM BHOBb COCAIMHMTD AHAH3 M 00paboTKy pe3yasTaTos
C NMpOBENEHMEM CAMOID ONKTA, HO HA NPUHLMOHANABHO MHOH OCHOBE:
ONHOBPEMEHHO HCCIEAYETCH B3aMMOoaeHCTBHE MHOXECTRA paziiuHuX (u-
3HONOTAMECKMX MPOLECCOB W KOIMYECTBEHHO AHANM3HPYIOTCH pe3yJsibTa-
TH TAKON0 B3aMMOAEHCTBHA. 3TO TIO3BOJIM/IO MPOM3BOAMTh TAK HAIHEBA-
EMBI YNPAaBJsSEMEN ABTOMATHYECKHIH IKCTIEPHMEHT, B KOTOPOM KOMIIb-
0TEp MOMOTAET MCCACAOBATENIO HE MPOCTO AHANMSHPOBATh PE3yJIbTATH,
HO M MEHSTh XOJ| ONKTA M MOCTAHOBKY 3aNau, PABHO KAK M THIH
BO3JCHCTBHA HA OPraHM3M, B 3aBHCHMMOCTH OT XapakTepa peaxkumii op-
raHN3MA, BOSHMKAIOMHKX HENMOCPEACTBEHHO B Xoie onmura. OH3uka, mMa-
TeMaTHKA, KHOEpHETHKA W pYrHe TOUHBIE HAYKH MEPEBOOpyxXwmm (u-
3HOJIOTHIO H MPEACTABWIM Bpauy MOry4YMi apCeHas COBPEMEHHBX TeX-
HHYECKHMX CPENCTB Aif TOYHOM OueHKM (QyHKIHMOHANBEHONO COCTOSHHS
OpraHu3Ma M Ons BO3NeHCTBHS HA OpPraHH3M.

MaremaTHyeckoe MonenMposanve B dusHosorMH. 3Hanme dhmano-
JIOrHYECKMX 33KOHOMEPHOCTEH, KOJIMYECTBEHHHX XAPaKTEPHCTHK pas-
NHYHHX (H3HONOTHYECKUX MPOLECCOB, B3AMMOOTHOMEHHH MEXTY HHMH
NO3BOMWIO CO3JAaTh HMX MareMaTHueckue momenw. C moMompbio TAKHMX
monenci pu3HoIornuecKkre MpPONEecCH BOCTPOM3IBOAST HA KOMITLIOTEPAX,
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HCCJIENYs DPAa3/TMYHHE BAPHARTH Peaknwii, T. €. BO3MOXHHX Oynymmux
MX M3MEHEHWA MpH TEX WIM WHHX BO3JeHCTBHSX HA OpPraHW3M (ekap-
CTBEHHHE BemecTsa, (hnanyeckre GaKTOPH HIIH IKCTPEMANBHHE YCAOBHSA
oxkpyxajomeit cpenn). B macrosmee Bpems coio3 dmsnonornu u xubep-
HETHKH OKa3aJICH MOJIE3HHM INPH MPOBEICHAH WIOXHHX XMDYPrHYeCKHX
omepaunii, B YPEIBHYANHHX YCJOBHSX, TpeDyIOmmMX TOuHON OUEHKH
Kax TEKYIIEero COCTOSHHS BAXHEHIHX (PH3HOIOrRYeCKAX Nponeccos op-
raHn3Ma, TaK H NpeABMACHHS BO3MOXHKX WX M3MeHEeHHH. Takol mogxox
NO3BONIAET 3HAUMTENBHO MOBHCHTHL HANEKHOCTh «4ENOBEYECKOro (PakTo-
pPa» B TPYOHHX W OTBETCTBEHHHX 3BEHbSX COBPEMEHHOTO NMPOH3BOACTEA.

O0hexTHBHOE M3y4eHHME BHCUIEH HepeHOM nesTenbHocT™. Ha npo-
TEXEHHHM THCAUEAETHH OBLI0 NPARSATO CYRTATD, YTO NOBEJEHHE YEJI0OBEKA
onpenensercs BAMAHHEM HEeKOH HEeMATEPHANBHON CYymHOCTH («Aymm»),
No3HATH KOTOPY® (husmonor He B cAnax. Ousnonorns XX pexa mmeer
CYIECTBEHHHE YCNEeXH HE TOMBKO B OONACTH paCKpPHTHS MEXAHM3MOB
NPOLECCOB XH3HENESTEBHOCTH M YTPABJIEHHS 3THMH NpOUECCAMH, HO
OCYIMIECTBM/I2 MPOPHB B CAMYIO CJOXHYI0 M TAMHCTBEHHYO obmacts —
B oBnacTs ncuxuueckux spaenui. PH3AONOrMYeckas OCHOBA NCHXMKH —
BHCINAS HEPBHAM NESTENBHOCTD YENOBEKA H JXMBOTHHX, CTANA ONHHMM
H3 BAXHEX 00BEKTOR (PM3HONOTHUYECKOND HMCCACAOBAHMA.

H. M. Ceuenos 6 nepsbiM 13 (PH3MONIOrOB MHPA, KOTOPHI PHCKHY
NMpEeACTABMTHL NOBEAEHHE HA OCHOBE MPHHuMNA peduiexca, T. e. HA OCHOBE
H3IBECTHHX B (PM3HOIOTMH MEXAHM3IMOB HEPBHON pesTensHocTH. B cBOei
3HAMERHTON kHHre « Pedhiexcs rosiloBHONO MO3ra» OH MOKa3a, YToO CKOJb
OB CNOXHHMH HH Ka3aJHCh HAM BHEIIHHME NPOSBICHHS TNCHXHYECKOH
AESTETLHOCTH WENOBEKA, OHH PAHO WIM MO3JHO CBOAATCH JHMb K OR-
HOMY — MHIIEYHOMY HABHXEHMIO. «Ynwbaercd nu pebewoxk npm Buze
HOBOM WrpymKH, cMeercs au 'apubannau, Koraa ero roHT 33 HATHIMHIOK
mobosk K pomnHe, cosaaer M HBOTOH MHpOBHE 33KOHH M MUMIET HX
Ha GyMare, OpOXHT /M AEBYIIKA MPH MBIC/IH O MEPBOM CBMIAHKHM, BCEITA
KOHEYHHM MTOINOM MEICJH SBASETCH OJHO — MBEIIIEYHOE JBHXECHHMEY, —
mucan U. M. Ceuenos.

CeuenoBckas nONHTKA 0BOCHOBATE MEXAHH3IME MO3rOBOH HEATENb-
HocTH Guta uncto Teoperwueckoi. Heobxonum 6w coreayromuit mar —
IKCMEPHMEHTANBHEE HCCENOBAHNS (PHIHONOrHYECKHX MEXAHHIMOB, Jie-
XAUHX B OCHOBE NCHXHYECKOH NEeSTENBHOCTH M NOBEIEHYECKMX PEAKOHIA.
W aror mar 6un coenan W. I1. [MaprosumM.

To, wro umenno HW. IT. IMasnos, a He xTo-EHUbyne Opyroi cran Ha-
cnegaukom maew M. M, CeuenoBa ¥ nepBuM NPOHWK B OCHOBHHE TANHE
paboTH BHICIOMX OTACNIOB MO3ra, He ciyuaino. K sroMy npueesa soraka
NMPOBOAMMEIX HM 3KCHEPHMEHTAIBHEX (DH3HONOrHYECKHX HCC/IENOBAHMIA,
Hayuas nponeccH XH3HEAESTEIBHOCTH OPraHM3Ma B YCJIOBHAX ECTECT-
BEHHOro mosenenns xusotHoro, M. I1. [larnos ofpaTwsi BHHManwe Ha
BAXHYIO POJib TICHXMYECKHX (bakTopoB, RIHMSIONMX HAa Bee (M3MOMOrA-
yeckne npouecc. Or Habmonarensraoctu W. I1. ITasnora He yckonsauyn
ToT (haKkT, UTO CMOHA, XENYAOUHHIN COK M JpPyTME NUILIEBADHTEILHHE
COKH HaYMHAIOT BHUIECAATHCH Y XXHBOTHOIO HE TOJBKO B MOMEHT €iH, a
3a404r0 o eOel, NMPH BWAE COH, 3BYKE [MAroB C/IyXHTENS, KOTOpPHIA
ofuuHo xopMuT xuHBOoTHOE. H. I1. laenos obpatwn BHMMaHME Ha TO,
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YTO ANMETAT, CTPACTHOE XENAHWE COH SBASETCH CTOMb XE& MOIJHBIM
COKOOTHEJIMTE/IbHEM ANeHTOM, KAK M CaMa ena. AnmeTuT, XeJaHue,
HACTPOCHME, MIEPEXMBAHNS, YYBCTBA — BCE 3TO MCHMXHYECKHE SBACHMS.
Onu no U. I1. [Nasnosa dusHonoramm He mayuanucs. M. I1. [Naenos xe
yBuaen, uTo (Hanosor He BIPaBe HTHOPHPOBATE 3TH ABJEHWUSA, TAK KAK
OHM BJACTHO BMEUIMBAWOTCH B TeueHHEe (DH3HONOrMUECKHMX MNPOUECCOB,
menss mx xapaxtep. [lostomy dmsmonor obs3an Owin mx uayuars. Ho
xax? Jio H. T1. TlassoBa oTH ABNEHAS PACCMATPHBAIKCH HAYKOI, KOTOpas
HA3HBAETCA 300MCHXONIOTHEH.

O6patusmmch k rolt mayke, U. I1. ITasnos ponxen Gout oTOMTH OT
TBEpAOoH «nouski» (huamoornueckux hakTor ¥ BoTH B 061acTh ragaHmit
OTHOCHMTE/IBHO KAXYIIETOCH NCHXWYECKOro COCTOSHWS XuMBOTHHX. [lns
o0BACHEHHS MOBENCHHUS YEIOBEKA NPAaBOMEPHE METONH, MCHONb3yEMBIE
B NCHXONOrAK, W60 uenoBeK BCerna MoxeT COOOMMTL O CBOMX YYBCTBAX,
HACTPOCHWNX, NMEPEXHBAHAAX W T. A. 300NCHXONOMH CAEN0 MEPEHOCHIN
HA2 XHBOTHHX OAHHHE, NOJy4YeHHbie NpH obclenoBaHuM uenosexa, ™
TAKXE NOBOPHJHM O «4yBCTBAX», «HACTPOCHHMRX», «IEPEXHBAHMAXS, 4OKE~
NIAHMSX» M T. A. Y XHBOTHOTO, HE MMES BO3MOXHOCTH TPOBEPHTH, TaK
3TO MJIH HET HAa camoM nene. Brniepsse B maBnoBckuX nabGoparopmsix mo
MOBOAY MEXAHM3MOB OOHHMX H TE€X Xe¢ (PAKTOB BO3HHKAJIO CTOJBKO MHE-
HMI{, CKONMbKO Habmomateneit supeno 3t dakTe. Kaxawit w3 Habmo-
nareneil Tpakrtoban dakTe no-ceoemy, H He ObUIO BO3MOXHOCTH MpO-
BEPHTH MPaBWIBHOCTE 000N ®3 TpakToBok. M. I1. INasnos monwn, uto
nogo0HBE TPAKTOBKHM OECCMBIC/IEHHN M TO3TOMY CAENAN peIUMTE/IbHbIH,
IMOMCTHHE PEBOIIONMOHNLIN, mar. He MHTasCh ragaTh O TEX WAH MHHEX
BHYTPEHHHX NMCHXHYECKHX COCTOSHHSX XHBOTHOMO, OH HA4YAN H3y4arh
NMOBEAEHHME XMBOTHONO OOBEKTHBHO, CONOCTARAS TE WIH HMuE BO3aeii-
CTBES HAa OpraHM3M C OTBETHHMH DEAKUMSMH OpraHH3mMa. 10T o0beK-
THBHHI METON NO3BONWI BHSBHTH 33KOHH, JIEXAIMME B OCHOBE INOBE-
HOEHYECKHX peakuuil opraHM3Ma.

Meton o0beKTHBHOIO M3YUYEHHA MOBEACHYECKHX PEaKiuMil co3pan HO-
BYIO HAYKY — UILONO2UIO 8bicuell HepBHOU DesamenbHOCMU C €€ TOYHBIM
3HAHWEM MNPONECCOB, MPOMCXONMMMX B HEPBHOH CHCTEMEe MPH TEX WIM
HMHBIX BO3NEHCTBHAX BHEIIHEN Cpenbl. 3Ta HAYKA MHOMO AaJa IS HOHHMA -
HHAS CYUTHOCTH MEXAHN3MOB MCHXHUECKOH NeSTe/IHOCTH YEAOBEKa.

Coapannas U. I1. ITaBnoesM ¢uanonorns BHcmeil HepsHOH AeSTETb-
HOCTH CTANa ECTECTBEHHO-HAYYHOH ocHOBO# nmouxosiorsn. Oua uMeer Bax-
Heilmee suauenme B dusocoduu, MEaHIMHE, NEJATOTHKE H BO BCEX HAY-
KaX, KOTOpHE TAK WIA HHAYE CTATKHBAIOTCH ¢ HeoOXOIHMOCTBIO H3yyYaTh
BHYTpeHHHH (RyXoBHHI) Mup uyenoBekd. Yuenne M. I1. INaBnosa o BH-
Cmielil HEPRHOH NERTENBHOCTH HMEET OFPOMHOE MPAKTHUECKOE 3HAYEHHE.

1.4. OPTAHHM3M M BHELIHSS CPEJA. ADATITAIIHMA

llenocTHeil Oprann3aM Hepa3pHEBHO CBA3aH C OKPYXaIOmeH ero BHem-
HeH cpenoi, ¥ NosroMy, kak mucan eme M. M. Ceuyenor, B HayuHOe
ONnpecICHME OPraHM3Ma OONIXHA BXOOMTH M Cpena, BJIHAI0MAS HA HEero.
DH3HONOrHA LENOCTHONO OpPraHH3Ma W3YYAET HE TOJLKO BHYTpEHHHE
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MEXaHM3MBl caMoperynsuny (PH3MOIOrHYECKHX TPOIEccoB, HO W MeXa-
HH3IMB, obecreunBalomHe HENMPEPHBHOE B3aWMONEHCTBHE B HEPA3pHBHOE
E€/MECTBO OPraHM3Ma ¢ OKpyXxalomei Cpenoil. HempeMeRHEM yCROBHEM
H NpOSB/JIEHHEM TAKONO eIMHCTBA SBJASETCS aNanTauMsd OpPraHM3Ma K
DaHHBIM ycioBHsiM. OHAKO MOHATAE aJanTanul UMeeT 1 Gosee mupoxui
CMBIC/T ¥ 3HAYCHHE.

Apantaunusa (or nar. adaptatio — npucitocobnenne) — BCE
BHIH BPOXIEHHON ¥ nproGpereHHON NPHCTIOCOOHTENBHOI AESTEIBHOCTH,
KOTOphie ofecneynBanTCs HA OCHOBE (PHIMONOTHUYECKMX NPOLLECCOB, NPo-
HCXOASOIHX Ha KJETOYHOM, OpPraHHOM, CHCTEMHOM H OpraHH3IMEHHOM
YPOBHSIX. JTHM TEPMHHOM MOMb3YIOTCS IS XaPAKTEPHCTHKH IMPOKONO
Kpyra npuCnoco0HTENbHEX MPOLECCOoB: OT aganTHBHOIO CHHTE3a Geskos
B KJETKE H aJanTalu# PenenTopoBR K JUTHTENBHO AEHCTBYIOMEMY pas-
APaXxXxUTENIO 10 CONHANBHON ANanTanAA YEJAOBEKA W afanTauyd HApOIoOB
K ONpEneSeHHHM KIHMaTHueckum ycjiosusaMm. Ha ypoeme opranmusma
YEJIOBEKA MOI ANaNTALMEN NOHHMAIOT ero nNpucnocol/ieHne K NOCTORHHO
MEHSAIOMAMCH YCJIOBHSIM CYIICCTBOBAHMS.

Oprasmsm yeneBEKa aXANTHPOBAH K ANEKBATHHIM YC/IOBMSM CPEAH
B pe3yNbTATE JUTHTEILROH 3BOIOLHA M OHTOreHE3d, CO3JAHHMS H COBEpP-
IIECHCTBOBAHAS B XOAE€ WX ANANTHBHHX MEXAaHH3AMOB (ANanTorcHes) B
OTBET HA BHIPAXCHHHE M JOCTATOYHO JUTHTENIbHHE HW3MEHCHHS OKpyXa-
omeit cpens. K ogaum axkTopaM BHEDIHEH CPENW OpraHM3M aNanTH-
POBaH MOJIHOCTHIO, K [PYrHM — YAaCTHYHO, K TPETbHM — HE MOXET
ANANTAPOBATHCA M3-33 MX KpaiHe#l 3kcTpemansHOCTH. B 3ThX yoiosmsx
yenopek morubaer Ge3 crnenwansHHX CpencTe xmancobecneucHHS (Ha-
npumep, B Kocmoce Oe3 cxadanapa BHE KOCMHUECKOIO kopabas). K
MEHEE XECTKMM — CYBIKCTPEMANTBHEIM BJMSHHAM YEJIOBEK MOXET anarn-
THPOBATHCA, OAHAKO UTMTENBHOE HAXOXIECHHE uesoBexka B cybaxcrpe-
MANBHHEX YCIOBHSX BEJET K MEPCHANPSXEHWIO aNANTALMOHHHX Mexa-
HH3MOB, Bose3HsM, a4 MHOrIa M CMEpPTH.

Paanumualor mHOMHe Buael agantaumil. Puauonozusecxoi adanma-
Kueld HAZKWBAKT JOCTHAXEHHE YCTOHYHBOIO YPOBHS AKTHBHOCTH OpPraHM3-
Ma M Eero Y4acreil, MpH KOTOPOM BO3MOXHA AJHTE/IbHAN AKTHBHAN Oed-
TENBHOCTh OPraHM3Ma, BEJIHOUAS TPYOAOBY IO AKTHBHOCTh B M3MEHEHHHX
YCJIOBHAX CYmECTBOBAHAS (B TOM YMCJAE COLMANLHHX) W CrocobHOCTH
BOCNIPOM3BENECHHUA 300poBOro notomcrea. (Ouanonorms wmconenyer cop-
MHMPDOBAHHE M MEXAHH3MB HHIHBMIYA/bHOH aNanTarnud.

PaznwuAsne mojpu ¢ pasHoit CKOPOCTHIO H MOJHOTON AJanTHPYIOTCH
K ONHMM H TeM X ycrosusM cpead. CKopocTh M MONHOTA ANANTALME
o0yc/ioB/IEHA COCTOSHHEM 30POBbS, IMOLMOHANBHOM YCTOHUMBOCTHIO,
(PH3NYECKOR TPEHUPOBAKHOCTHIC, THIOJOTHYECKHMH OCOOEHHOCTAMHE, MO~
JIOM, BO3PAacTOM KOHKPETHOINO 4EJIOBEKA.

AlanTauHoHHEE PEAKUMH TAKXE JEANT HA olujlte, WM Hecneyudu-
“eckiue, MpOMCXoafiKe mon BAMSHHEM NpakTHHecKn moboro aocraTouHo
CWIBHONO WM JMTENBHONO CTHMYJIA M CONPOBOXAAIOIMMECH ONHOTHII-
HHMH CABHMTaM# (QyHKUWH OPraHH3mMa, CHCTEM W ODrdHOB B OTBET Ha
paznMuyHBIE MO XapaKkTepy BO3NCHACTBHSA, M wacmHble, WIH cneyuguve-
CKkue, MPOSIBAITIOMMECST B 3aBMCHMOCTH OT XapaKTEpa W CBOMCTB BO3gei-
cTBylomero haxTopa WIH WX KOMILIEKCA.
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Hecneundwuyueckwnii oTseT opraHuama Ha moboe HHTEHCHBHOE BO3AEH-
creue Ha Hero I'. Cenbe Hassan cmpeccom (HanpsiXeHHe, HABJAEHHE), A
BH3HEBAIOWHKH ero (hakTop — crpeccopom. [To Cenwe, obmmit aganranuon-
HEl CHHIPOM KaK OTBETHAN PEAKINSA HA CTPECCOp BKAKOUAET B cebs ycu-
Jienue HeSTensHOCTH MMnoTanaMycd, runodHuaa ¢ yseswyeHHEM NpoayK-
ou AKTT, runeprpoduio kops HAANOYEYHHUKOB, aTPODHIO BIIOUKOBOH
Xene3n, HIbI3RICHNE CM3ucToi obonmouky xenyaka. B nansueimem Gui-
JIH OKA33aHH Y4acTHE B CTPECCOPHON PeaKkuMH NMpaKTHYECKH BCEro opra-
HH3MA H BEOYIAad POJb B 3TOM LEHTPANBHONH HEPBHOMN CHCTEMBL.

B ofmem apanraumonnom cuuapome I Cense Banenns 1pu dhaswu
M3MEHEHHS YPOBHMSA CONPOTHBIEHHS OpraHmama
cTpeccopy: 1) peakuus TPEBOrW, KOIMA CONPOTHRACHHE CHIXAIOCH;
2) ¢pa3a NOBLIMEHHOIO CONPOTHBAEHNHS; 3) (Pa3a MCTOmEHHS MEXAHHIMOB
conporuBacaus. B moecemHesnoM XxmW3HmM BCTpeuawTes BCe 3TH (hasH
PeaKuHil OpraHE3Ma — OIYIEHHE TPYAHOCTH MEPEHECEHHS CIOMHON
CHTYaUMH, <«BTArABAHME» — TMPHBHKAHHE K HEH, 3areM OmMYymeHue
HEBO3MOXXHOCTH AATbHEHIIEND HAXOXJISHHS B 3TOH CHTYALHH, OCTpas
noTpebHOCTh BHXONA B3 HEE.

Tpemnoxenw u apyrue knaccudmxanus (has aganTaiMM OPraHE3IMa
YEsIoBEKA, 0 KOTOpHX 6ymeT Cka3aHo B COOTBETCTBYIOMMX rnasax yuch-
HHUKA.

Kaxpnas peakums aganTalH¥ HMMEET HEKYID «CTOHMOCTBb», T. €. LECHY
ajanTaugHHM, 3a KOTOPYI «IATHT» OPraMMsM 3aTpaToi BEIECTB, 3HEp-
MM, PAa3IMUAHX pPE3EPBOB, B TOM 4YHCjie 3amMTHHX. Mcromenwe atmx
pesepBoB MpHBOAHT K (hbase AW3aganTaumm, IS KOTOPOH XapakTepHH
COCTOSIHME COBMIOB MOMEOCTas3a, MOOHIM3ALMA BCTIOMOTaTENBHBIX (hU3M-
OJIOrAYECKHMX CUCTEM, HECIKOHOMHAN TPATA 3IHEPIHH.

Echa opranuaM BO3BpamaeTcd K MCXOOHHEM YCJIOBHSM, TO OH TOCTE-
NEHHO yTpauueaeT NpuolpeTeHHYI0 AJanTanMio, T. €. PeajanTHpPYeTcs
K HcxomHeiM ycrosusm. JlosropHas anamrauus soamoxsa. Ecnm opra-
HU3M BHOBh OKAXETCH B HEKMX YCJIOBHMSX, K KOTOPHM OH OHN aganTe-
posaH. I1pu 3TOM B OFHMX CAy4asX CioCOGHOCTH K MOBTOPHOI ANANTALME
MoxeT OHTb NMOBHINEHA, B APYrAX — [OHMXEHA B 33aBMCHMOCTH OT
HCTOIIEHHOCTH WM TPEHHPOBAHHOCTH MEXAHH3MOB aANanTauwd. TpeHu-
pPOBKA MEXAHK3MOB ananTaumu OaaronpusTHa o8 MOOMILHOCTH M CTOM-
XOCTH ajantauud. IOTOBHOCTh K ajanTauuu H ee 3hdexTHBHOCTL aH-
HAMHYHB H 33aBHCET OT MHOrWX (bakTOpOB, B YHMCJIE KOTOPHX COCTOSIHHE
3[0pOBbS, PANMOHANILHOE MHTAHME, PEXHM CHA M GOIpCTBOBAHMN, TPYAA
H OTAHXA, hu3nuecKkas akTHBHOCTD H TpPeHWPOBKA, 3aKA/MBAHME, Anan-
THPYIOIMHME JIEKAPCTBEHHKWE CPEeACcTRA (AJanTorcHm), BO3NEHCTBME IMITO-
KCHH.

Cocrosnne crpecca MoxeT OTh TeM (hOHOM, HA KOTOPOM HA OPraHH3M
aeficTBYIOT MERE pasapaxuTesn. Takas CHTYauHs SBASETCd THITMYHOK
o8 MOBCEAHEBHOM XW3HmM. Peaxums Ha Taxolt mobasounmii pasgpaxm-
TEAb MOXET YCHIMTBCH, YTO PACCMATPHBAIOT KaK NEPEKPECTHYIC CEeH-
cubunusaumio, a Mmoxer GuTe ocnabaena — 310 0603HAYAOT KAK me-
PEKPECTHAs pPe3UCTEHTHOCTD.

Hobasounsit pasnpaxurens caMm no cebe BIMSeT HA BHPAXEHHOCTh
CcTpeccopHOi peakumuH. Tak, oTpuuatensHsie 3pdexTsd pacmpocTpaHEH-
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HOIO B HAIEH XW3HW 3MOOACOHANLHOIO CTPecca OcnabnsioTcs WAH CHH-
MAIOTCH WHTCHCHBHON (huM3WYeCcKoi Harpyskoi, mobuMhM 3aHATHEM,
dunocodmeit ONTHMAZMA ¥ MHOTHMH APYTHMH TIPHEMAMM.

Omicannnie da3u necnegmbrueckoi ANANTANME XAPAKTEPHIYIOT aK-
THBHOCTh AJANTALHOHHMWX PEAKIUH, KOTOPHE NOAXHH OHTH NONONHEHH
eIl ¥ AJANITHBHEIM TNOBCAEHHCM, LETHI0 KOTOPHX AB/IAETCH YCKOPCHME
ajanTaUMM ¥ YMEHBUIEHWE OTPHLATEMbANX BIHIHHE afarmoreHHuX (pax-
TOpOB.

CymecrByer u naccHsHAf (pOpMa ananTauMH MO NPHHIMNOY «IKOHO-
MH33LHM AKTHBHOCTH», KOTOPas NPOABJIAETCH B THIOPEAKTHBHOCTH HUIH
apeaxtusHocTH. Ee BmipaxenueM Moxer OHTE Takoe ofmee cocrosHme
opraAkaMa, Kak CoH. OW3HONOTHUECKHI COH BHCTYNAET B POJIH IKOHO-
MH3HPYIOIMEro 3HEPreTHYECKHE 3aTPaTh (PaKTOpa, «0XPAHHTENBHOES ENO
anauenme ormeuan W.I1.IMaenos. UasectHo seuebHOE npuMereHne pas-
JMHYHEX BHIOB CHA.

ApeaxkTHBROCTE MOXET OHTb DE3y/bTaTOM CHHIKEGHMS DEaKTHMBHOCTH
peuenTopos (AZanTauMa PEUenTopoB), TOPMOMKEHHA HERTPANILHON YaCTH
peduiekTopHOl nyru. B MexaEmsMe anantauMm MOXET NPHHSTL Y4ACTHE
¥ 3¢pdexTOpHLI KOMNOHEHT, KOT/la € OMOMLIO PA3THYHEX MEXAHU3MOB
CHHMXKAETCA HHTEHCHBHOCTbD MM MCKIIOUAIOTCA peakuum 3¢dexTopor —
OpPraHOB-HCTIONHHUTENIEH.

O6bexTHBHOE OnpencneHte ANanTHPOBAHHOCTH WM HEAZANTAPOBAH-
HOCTH HEJIOBEKA K CYOIKCTPEMAJNIBHBIM YCIOBHSM BHIHWBAET IHAYHTE/Ib~
Hbie 3aTpygHeHms. Tem He meHee 00 AJANTHPOBAHHOCTH OpPraHWIMA
YENOBEKA K HOBHM YC/IOBMSM CBHIETENBCTBYIOT BOCCTAHOBJIEHHE TOJ-
HOLEeHHOM ¢hmaudeckoit M ymMcTeeHHON paborocnocobHOCTH; coOXpaHeHWe
o0well PEaNCTERTHOCTH B OTBET Ha NEHCTBHE NONOJHMTENSHONO BO3MY-
mamero GakTopa, ero NEPEHOCUMOCTS B CYDOKCTPEMATBHEX YCIOBHSX;
AOCTATOMHO COBEPHIEHHAN AAANTHPOBAHHOCTE K BPEMEHHHM (BakTopam;
HOPMANBHBIH HMMYHHHH CTATYC OPraHHaMa 4eNOBeKd; BOCTIDOMABEIEHHE
3fOpOBONO MOTOMCTBA; yCToMuMBHE (63 apeiida) ypoBeHs aKTHBHOCTH
peakumii ¥ B33WMONEHCTBHE (DYHKIIMOHANEHHX CHCTEM.

B cy0sxcrpeManbHEX YCIOBMEX y YENOBEKA MPOSBASIOTCA HE TOALKO
Hecnenudmyeckne, HO M cneyuduueckue, MACTHHE, oblyue peaxyuu,
HANpaBJEHHHE HA aNanTAUMK OPraHHIMA K KOHKPETHHM YC/IOBHSM
BHEITHel cpennl, B onuux cayyafix 3TH yCnoBMs CO3A3HB MCKYCCTBEHHO,
HanpuMep cneuudHueckMe yCIOBMS TIPOMIBOACTBA, B APYIMX CAy4Yasx
3T0 ECTECTBEHHHIE YCJIOBHS, HaNpUMEp KAMMATHYECKHE.

B pa3seuThu OONBIIMHCTBA ARANTALMI NPOCJEXHBACTCA NBA JTANA:
HAYANBEHWH — «CPOYHAA» aNanTalud, ¥ TOCNEAYIOMHH — <«IONTOBpe-
MEHHas» ananranua. «Cpounasy adanmayuoHHAs peaxyus Pa3swBacTCH
Cpasy ¢ HauanoM JeHCTBHY CTPECCOpa HA OCHOBe roToemx ¢huaMonorn-
4YEecKMX Mexanuamos. Hanpumep, yBeawuenue TEIUIONPOAYKLMH B OTBET
H3 XOJIONOBOE BO3INEHCTBHE WM NOBHIIEHHE NEMOYHOM BEHTHISALMNA NPH
HEAOCTATKE KHC/IOPOAa BO BABXAEMOM BO3AYXe u T. a. «Cpounass» apan-
Tauus MOOWmMsyeT ¢YHKIHOHANLHHE DEIEPBH M 4aCTO B HENOJHOM
mepe obecneuwBaer ananTalHonHbi 3ddexT.

«Jonzoapemennasy adanmayuoHHas peaxyus PA3BMBACTCE NOCTE-
NEHHO B PE3yNhTaTe AIWTENLHONO WM MHOMOKPATHONO AEHCTBMS Ha
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oprasmam ¢axTopor BHemHel cpenw. 3Ta AnanNTAUMS NPOMCXOAHMT HA
OCHOBE MHOTOKPAaTHOM <CPOYHOM» agantauWH. B WrTOre HakoIIeHMS
CTPYKTYpHHX ¥ (YyHKUHMOHANMEHHEX HWIMEHEHWH oprammam npwuobperaer
HOBOE KaYECTBO — W3 HEAJaNTHPOBAHHOIND NDEBPAaacTcd B ANANTHPO-
paHnuil. UMenno nepexon or «CPoyYHOi» ANaNTALMH K «I0/INOBPEMEHHON
HNENAaET BO3MOXHOH CTAOMIBHYIO XW3HL OPraHHW3Ma B HOBHX YCJIOBHAX.

AnanTaun¥ 3HAYMTENBHO OT/IMYAIOTCH Yy PAaHLIX JIIONEH CKOPOCTHIO
H BHPaXKEHHOCTEI0 B 33aBHCHMOCTH OT MHAMBHIYATBHEX OCODEHHOCTCH
KaXJoro 4eJoBeKa.

Ha ocHoBaHMM peaynbTaToB HCCIEKOBAHWSA aNamnTalWH JKL, Mepece-
asomuxca B paion Cubupu n Kpaiinero Cerepa, BHSBIEHH CEayOMHE
KOHCTHTYUHOHHEE THnH (no B. I1. Kaamaueesy): «cnpunTepui», «CTaii-
epui» H «MHKCTH» (CMEmaHHLH THII).

OprasuaM «CTIpUHTEpPa» cCNOCODEH OCY HIECTEJIATH MOIHLE (hH3HOIOrH-
YECKWE PeakLMH C BHCOKOMH CTENEHBI0 HAJEXKHOCTH B OTBET Ha ACHCTBHE
SHAYMTE/IBHEX, HO KPATKOBpEMEHHNX (PAKTOpOB BHEmHEeH cpeAni. Brco-
KUl yPOBEHD HAJEXKHOCTH (PHIHONOTHYECKMX PEAKIHi MOXET NOIIEPKA-
BATHCH MO OTHOCHTENBHO KOPOTKMH CPOK. «CnpHHTEpH» MAJIO NPHCTIO-
coO/IEHH K BHACPRHUBAHMIO [UTUTEIBHEX W MEHEE HHTEHCUBHBIX HArPY30K,

«Craiiep» Mesee npucnocobieH K NepeHOCHMOCTH MOIMKHEX KPaTKO-
BpEeMEHHHX Harpysok. OpHAaKo noCie KpPaTKOBpPEMEHHOH NepecTpoikH
€ro opraHuaM crnocobeH BHIEPXHBATbL NPOACTXHTETbHEE PABHOMEPHBIE
Boanencrens (hakTopos BHewHeH cpenu. IlpomMemyTouHHE BapHAHTH
KOHCTHTYUMOHHHX THNOE HA3IBAHH «MHKCTAMH».

«CnpuHTEpH» B «CTaHephl» PAa3nHYANOTCH NO pEly KOHCTHTYIHO-
HATBHHX, DH3HONOrHYECKHX ¥ GHOXMMHYECKMX TOKA3aTeNeH, a TAKXe
sabonesaemocTsio. B LenoM LMK aianTHBHON NEPECTPOAKH B HOBOM
IKONOrMYECKON M KIMMATHYECKOH SOHE C Cy0IxCTPEMANBHBIMA YC/IOBH-
Avu y moaeit pHTcs 2—3 roaa. 370 OTHOCHTENLHO KOPOTKHH CPOK —
y Apyrux GHONOrMYECKMX BMAOB SKBHBANEHTHHE NEPecTPoikH Tpebyror
CMEHB HECKOJIBKHX TOKOJEHHM.

Bonpocs amanTtanMmM 4ENOBEKA K YCAOBHSM THIOKCHM, PasjIMYyHON
[0 HANPANKEHHOCTH (PHIMYECKOW AKTHBHOCTH, BPEMEHHON, MCHXOCOL(H-
ANBHOM W JIpYrMX BHIOB aNanTalMM HATOXEHH B COOTEETCTBYIOIAX
rnasax yuebuuKa.

1.5. KPATKAS UCTOPUA ©®HU3IHOJIOTHH

@uanonorng offaaHa CBOMM BOSHWKHOBEHHMEM TOTPeOHOCTAM METH-
LMHB, 3 TaKXE CTPEMJIEHWIO YENOBeKa nosuaTe cebf, CymHOCTB K
NPOABJICHAS XH3IHH HA PaIMUHBIX yPOBHAX e¢ opramusauus. [Torpe6-
HOCTb COXpaHEHMs XH3IHM YEN0BeKa Ohia HA BCEX ITANAX €10 Pa3BMTHA,
M yXe B JpPEBHWE BpeMeHa (POpMHpOBANHCE JJ/IEMEHTAPHHE NPEACTaB-
JIEHMA O OEATEILHOCTH OPraHMaMa ueioseka, sBasascs obobmenmuem Ha-
KOIUIEHHOTO ONbTa uenoseuecTBd. Oren menwumun wnmoxpar (460—
377 rr. Ko H. 3.) NPEACTABNL OPraHN3M YEJIOBEKA KaK HEKOE EWHCTBO
XHIKMX CPEll M NMCHXWYECKONO CKNafa JIMUHOCTH, MOAYEPKMBAJI CBAIBL
YENOBEKA CO Cpenoi o0MTaHMY M TO, YTO ABHKCHHME SBJSETCY OCHOBHOM
dopmoit 310l CBH3aH. FTO ONPEAEANIO €r0 MOAXOA K KOMIUIEKCHOMY
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nevennio GoTbHOTO. AHANOTMYHEE B NPUHUMIE NOAX0A Osun xapakTepeH
nng spavesi npesHero Kwuras, Muamm, Bawxuero Bocroka u Espomnm.

B cpenHne BeKa roCOACTEOBAH NANEKHME OT Peanvii mpeacTaB/ieHns,
OCHOBAHHHE HA TOCTY/NAaTaX PUMCKOro awatoma lanena, W 3acmune
UEPKBH ONMPENCNMIO HEONPEAETHMYIO TIPErpagy MEXIy TEeJOM H IO,

Onoxa Boapoxpemms (XVI—XVII Bexka) ¢ ee BoapocHIMMH noO-
TpebHOCTSME OBMIECTBEHHONO MPOW3BOACTBA NPOSYNWIA K XH3HH HAYKY
H KynbTypy, 8 HECCOMHEHHHE ycrmexd ¢mamkm u xummum, obpamerue
K HMM Bpavueil ONpENe/IA/IH CTPEMIEHHE ODBACHHTL HEATENBHOCTH OpP-
TAHW3IMA YeNnOBEKA HA OCHOBE MNpPOACXOOAINWX B HEM XHMHYECKHMX
(arpoxummas) B ¢usuyeckux (sTpodmamka) npouecco. OpHako ypo-
BEHb 3IHAHAH HAYK TOIO BPEMEHHM, KOHEYHO XE€, HEe MOI COCTaBMTh
CKOIBKO-HHOYOb MOJHOE W afeKBaTHOE mNpeAcTaBienwe o dwanonorn-
YecKHX (PyHKUMAX.

Bmecre ¢ TeM H300peTEHHE MHKPOCKONA B yrTyOienwe aHaHWiH O MUK~
POCKOTIHYECKOM CTPOEHHM TKAHCH XHBOTHHX NOCYXABET K MCCIIEKOBAHMIO
¢YHKIHOHANBHONO HA3HAYEHUS OTKPHBAEMBIX CTPYKTYP. YCNEXu XuMHA
H H3ayueHns KpyroofopoTa BemecTs B NPHPOE HANPABJISIOT HHTEPECH Ye-
JIOBEXA K Cyabbe NocTynaomumx B ero OpraHnaM BEIECTB, YTO CTAHOBHTCH
NpEeAMETOM HCCTENIOBATENBECKOrD uHTepeca. COBePIIEHCTBOBAHNME TOYHBIX
HAyK, ECTECTBO3HAHNA B LEIOM ¥ (rnocodun onpenenser obpamenne ye-~
NOBEYECKOM MHCIH K MexaHuaMam neswxenud. Tak, P. Jlexapr (1596—
1650) hopmympyeT pedrexmoprsiti npunyun opzanusayuy deuxenul, B
OCHOBE KOTOPOTO JIEXHT NobyXaompi HX CTHMYJI.

Ocoboe MECTO B HayKE O YENIOBEKE CHEPAO OTKPHTHE AHTTHHCKHM
sBpauom B. lapeeem (1578—1657) xpomoobpamenus. O6nanas obmmp-
HHIMH AHATOMAUCCKWME 3HAHWSMH, B. lapeeit npoeogwn 3xkcnepumMeH-
TANBHEE HCCNENOBAHNE HA XHWBOTHBIX W Hﬂﬁ]ﬂOﬂeKHﬂ Ha NIOAAX, OCHOBAN
¢manoNOrMI0 KaK HayKy, OCHOBHBIM METONOM KOTOPOM SBISETCS 3IKC-
nepumenT. OdHuManbHOil JATONH BOIHWKHOBEHHS (PU3HONTOrUM YENIOBEKA
M XHBOTHBX KaK Hayku npuasT 1628 r. — roa emxona B CBET TpakTaTa
B. Napees «AHATOMHUYECKOE MCCIENOBAHME O ABHXEHWH CEPANA W KPOBH
Y XHBOTHHX». JT0 TPOW3BCAEHWE MOCAYXHJIO CTHMYJIOM K H3y4YEHHIO
JESTENSHOCTH OPraHWAMa B IKCHEPUMEHMAX HA KUBOMHBLX KAK OCHOG-
HO20 OBBeKMUEHOZ0 UCMOYHUKaG FHaHUll.

B XVII Bexe BHNOMHYETCH P MCCIENOBAHHA NO (PHIHOMOrHH
MBIL, Ouxanud, odmena semecte. B Espone B XVIII exe BosHmkaer
YyHEHHE © <« KHBOTHOM 3nexktpwdectse» (JI. Manesanm, 1737—1798),
nepepociee B OOMH M3 BEAYLOMX pasfc/iOB COBPEMEHHON HAYKM —
anexmpogpusuonozuro. Tlonyuaer pnanpHeimee PasBWTHE NPHHIMI pe-
tnexroproit nestenwHocTu (M. IMpoxacka, 1749—1820)., Bmocurcs
MHOTO LEHHONO B MOHWMAHWE HESTENBHOCTH CHCTEM KpOBOOOpameHMs
(C. Xenc, 1667—1761), nuxauus (1. INpucrnn, 1733—1804), obmena
semects (A. Jlasyaape, 1743—1794).

B ator nepuon orkpusaercs Poccuiickas axapemms Hayk (1724),
rae Jl. Bepaysinn Bnnomsnn nepsnie B Poccum axcnepuMEHTaNBHBIE
MCCNIENOBAHMS JBMXXEHHS KPOBH NO KPOBEHOCHWM cocyaam. B Poccww
conuaHue ¢uanonormieckue OTKpHTHA caenamm M. B. JlomoHOcOBEHM
(1711—1765).
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XIX Bex — nepHon pacuBETa AHATHTHUYECKOH (DUIHONOrHHM, KOrma
6uM cnenaHsl BHAAIOIHECS OTKPHTHS NPAKTHUYECKH 1o BceM (uamo-
JIOTMMECKMM CHCTEMaM. 3TO NPOHCXOAWIO OXHOBPEMEHHO ¢ OypHmm
pOCTOM ecTecTBO3HaHMA, obpeTenneM QyHIAMEHTANBHEX 3HAHHI O NPH-
pone: OTKPHTHE 3aKOHA COXPAHEHHS DHEPIMH, KJIETOYHOTO CTPOCHMS
OpraHnamMoB, (POPMHPOBAHME OCHOB yueHus 00 3IBOMOUMH XHIHH HA
3eme. Ocofoe 3HAYEHHME B pasBUTHH (HIHONOTMH CHIPANH HOBHE
METOAMYECKME MOAXOAH W wW3oDpercHMs BHUIAOmMXCHd hUIMONOroBs TOM
MOpH, O YeM CKa3aHO B nNpeinoymeM pasgene. Bce aro onpenenwio B
cepenuue XIX Bexa emdenenue usUOAOIUU 8 CAMOCMOSMENBHYIO HAYKY.
B ymmsepcurerax Poccuu, Anmmm c03naloTcs ¢mamonornyeckue nabopa-
TOpMK, WHTeHCHOHIHPYIOTCH (DH3HONOIAYECKHE mecnenoBanns B Espone.

Bo sropoit nmonosmue XIX Bexa — wauane XX cronerus ¢uano-
norma B Poccum CTAHOBMTCA ONHONM W3 MEPEJOBHX B MHPOBOH Hayke,
B YEM BHIAKIYIOCH Poab curpanu cronnynne mronw WM. M. Ceuenosa
(1829—1905), WU.II. Naenoea (1849—1936), mssecTsnie mxomu Ka-
3aan, Kwesa, Oneccw, Tomcka, ExarepunGypra. Poccmiickags mayka
OpH BCEH €€ CAMODHWTHOCTH, METOROJOIHMECKOH OPHIHHANBHOCTH MOJ-
OEPXHBAJIA TECHEHIIME TBOPYECKHE CBY3M C BeAymuMH (DHINONOTHYE-
ckamy wkonamm 3ananHoii Esponm, a 3arem w AMepuUKH.

XX BEex — MEpHOn MHTErpalMH M CEUMANHIALMA HayK, He ofomen
penvyaiimmme  oTkpuituamu B Quanonornio. B 40—50-x romax yr-
Bepxjgaercs MeMOpaHHA#g meopus OUOINEKMPUNECKUX NOMEHKUAN0E8
(A.JI. Xooxxkun, J. @. Xakcau, B. Katu). Pone 2TOM Teopww B yc-
TAHOBJIEHWHM WOHHHX MeXaHmsMoB BO3Oyxjaewws Heiiponos B 1963 r.
ormeuaercs HobGenesckon npemmedt (1. K. Oxxnc, 3. ©. Xakcnm,
A. JI. Xopxkmn). [lenaiorcs npHHUMNMATBHBE OTKPHTHS B ofsnactu
UHTOPHIHOIOrMH H LHTOXMMHE.

Koneny XIX m mavano XX sexa — NepHon ONpeieNsiomyX yCexos
B obnacru ¢wmanonormu HeprOB ¥ MBOIN KAk BO30YAMMEX TKaHEi
(Mwbya-Peiimon, 3. @. MNmorep, [1. I. lelinenraim, ). Beprarreiin,
I'. JI. Tensmronsw). B Poccun ocobeHHO 3aMeTHRE WCCIENOBAHHS B ITOM
paspene mayxw sHnNonugwTcs H. E. Beepencknm (1852—1922),
A. U. Babyxmaum (1835—1891), B. ®. Bepuro (1860—1925),
B. d. Nanmnesckum (1852—1939), B. KO. Yarosuem (1873—1941). 3a
OTKpuTHS Tervioobpasosanua B mMumuax A. B. Xunny (1886—1977) u
O. @©. Meiieprohy (1884—1951) npucyxnaerca Hobenesckas npemms.
Hocrwxenwem XX Bexa, ormeuchnnm Hobenesckoit npemmeint 1936 r.,
ABWJIOCH OTKPHTHE XHMHMYECKOTO MEX3AHW3MA TEPENaYd HEPBHOIO HM-
nynbca B cunancax O, Jlesw (1873—1961) u T. X. Heiom (1875—
1968). PaasuTue 3TOr0 HanpassieHHs B Tpyaax Y. Dinepa, Il. Axcens-
pona i B. Karua Guno ormeueno Hobenercxoil npemueii 8 1970 r. A. 1. 9p-
nanrep m I. Taccep Gbun otmeucHn B 1944 r. Toi xe npemueii 32 ycnexw
B H3YYCHHM NPOBEIEHMS MMITYJ/IECOB MO HEPBHHM BIOKHAM. B pemenue
npofvieMn Boa0yXIEHHS HEPBOB W MHIIL B 3TOT NEPHON CYMECTBEHHbIN
BKJIAA BHOCST W COBeTcKue (mauosiorn — A, A, Vxromckuit (1875—1942),
A. @. Camoitnos (1867—1930), O. C. Boporuos (1886—1965).

XIX n XX Bexka 03HAMEHOBAHH MHOMMMH IHAUMTENbHBIMH YCIIEXAMM
B MaydeHMM (PyHKUHA MO3ra.
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Bugawmascs poab B HOCACKOBAHWR (YHKUMH MO3ra npHHAIICKHT
H. M. Ceuerosy (1829—1905), xoropsit 8 1862 r. orxpuin smnenme
TopMoxenus B [{HC, uTo BO MHOMOM ONpEneinio NOC/IENYIONHE YCIEXH
HCCIENOBaHmil xoopamHAUMK pediexTopHo# mesrembHocTH. Mnew, ws-
noxeuanne H. M. CeuenHosuM B kuure «Pedrnexcn rosiosHOro mo3sra»
(1863), onpenenmnu 10, uTo K pedieKTOpHLM aKTaM OhA OTHECEHH
NCUXWYECKHE SBJCHAS, BHECAM HOBHIE TNPENCTABJIEHHS B MEXAHHAMK
AegTeNbHOCTH MO3rd, HAMCTHIH NMPWHUHINIHANBHO HOBHIE NMOOXOAH K €ro
JAancHeHmuM uccnenoBanusM. TIpy 3TOM yueHHil MOIYEPKHYJ onpene-
AMONIYI0 POJih BHEIDHEH Cpeall B pednexTopHO# AESTENbHOCTH MO3ra.

Ha xauecTBeHHO HOBHI ypOBEHBb BHBEJ] Teopwio peduiekTopHOM ne-
srexsHocTh Moara M. I1. Tasnos (1849—1936), coanas yuerue o soiciueli
HepaHoi desmenbhocmu (TIOBENEHHH) YEJIOBEKA W XHBOTHHX, ee ¢u-
anonorny ¥ natosiorsd. M. I1. [asnoB ocHoeasn mKoNy OTEYECTBEHHHX
dH3NOMOT0B, BHECIIYK) BHIAMOLUIANHCHE BKJIAA B MHPOBYIO HAyKy.

B umcne yuenmxor u mnocnemosarenest M. I. IMasnosa axapemmxm
I1. K. Asoxun, 3. A. Acparan, K. M. Buxos, JI. A. Opbesm u MHOrme
OpyrHe, CO3JABIIME OTEYECTBEHHHE (PHIHWIOrAYECKHE HAYYHHE KO,

Wnen U. I1. Nasnora o pedinex TOpHOH OeSTENHSHOCTH MO3ra NMOJIYy4YHIH
AanvHEHIIEE PA3IBHTHE B YUeHulU O (QYHKLUOHANbHBIX CUCEMAX
II. K. Anoxmaa (1898—1974), xoropee gBASIOTCY OCHOBOM OpraHW3a-
IMH CIOXHHX (GOpM NOBEAEHYECKOH NEATEARHOCTH K oDecneyeHHs ro-
MEOCTa3a OPranWaMa YEJOBEKA W XHBOTHHX. TpYaHO NEPEOLEHUTs BKIAR
B ¢wmanonoruio Repproii cucremu U. C. Bepwramewmm (1885—1975),
OTKPHBIIEND (PyHIaMEHTANBHEE 3aKOHOMEPHOCTH B AESTETLHOCTH MO3ra
M CO30aBUIEND psj OPHrHHANBHHX TEOPHIA O €€ OPraHu3anuH.

3. A. Acrparas (1903—1981) — asTop pana ¢yHIAMEHTANBHEX pa-
Gor, B KOTOpHX pa3suBas ocHOBHHe monoxenus M. I1. IMasnosa o Bu-
cmeil nepsHo# gestensHocTd. K. M. Bruxos (1887—1959) ocnosan yue-
HHE © ABYCTOPOHHEH CBA3M KOpPH FOJIOBHOTO MO3Ta ¢ BHYTPCHHHMH
OpraHaMM, 0 KOPTHKO-BHCLepatbHoM natonormm. Ero yuennk B. H. Yep-
Hurosckuit (1907—1981) oBoratun Hayky yuenwem 08 WHTEpPOLETIUHM
BHCHEPANTBHEX OPraHOB, PEryASUMH CHCTEME KPOBH.

JI. A. Opbenn (1882—1958) ocHoran yuenme o6 ananTaumoHHO-TPO-
(uuecKHX BIMSHAAX CHMNATHYECKONH HEPBHON CHCTEME HA COMATHYECKHME
M BErcTaTHBHLE QYHKLIHH OPraHHaMa, SBHJICH OHHM H3 OCHOBATEJICH 3B0-
mounonHoi ¢uanonornm. JI. C. Llivepu (1878—1968) cospana yuenue o
reMaTosnnedaHYeCKOM W recToreMaTHueckoM bapbepax, obecneynBao-
MAX roMeocTaTHYecKne (hyHKIHK B OPraHW3Me YCJIOBEKA H AHBOTHEIX.

Benwka 3acmyra A. A. ¥Yxtomckoro (1875—1942) e uayuenmm ¢w-
suonorvm IITHC. Ero yvenwe © AOMHMHAHTE — <«OCHOBHOM TIPHHIIHTIE
JeSTEe/IbHOCTH® MO3Ia W NOHHHE NHTAET HIEW OPraHH3alMM LEJICHAT-
PaBIEHHOM AESTENBHOCTH YENOBEKA W XHBOTHHX.

HecomBeHHo0, uTO BKJIAIN OTEYECTBEHHBIX (DH3HONOIOB B MHPOBYIO
HAyKy O MO3re OpHIMHAMEH M o0menpwaHaH, MHOIOE COENAHO W B
HayueHn#n gokanwsanuu ynxumii 8 moare (B. M. Bextepes, M. A. Muc-
nasckui, O, B, OscaHHMKOB ¥ Op.), B paapaboTke METONOB €0 H3YUEHHY.

B xonue XIX u 8 XX Bexe ¢hpwanonorng MOara yCnemso passMBaeTcs
B Espone m Amepuke. B Gonsmoii mepe 310 CBE3aHO C CO3NaHMEM
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HEHPOHHOM Teopuu pedUIEKTOPHOI AESTENLHOCTH MO3ra HA OCHOBE Ero
rucronorayeckore uccnenosanusa K. Fonsxxn (1844—1926) u C. Pa-
mou-u-Kaxanem (1852—1934), ynocroesmmmu HoBenesckoi npemun B
1906 r., a sarem Jlopenre me Ho.

Bunaiomycs poab B HM3YYEHHM QYHKYUL LeHmpanbHod Hepenoil
cucmenmst cwrpan Y. C. Weppuarron (1856—1952), paspaGorasmmii u
chopMynMpPOBABIIKE OCHOBHHIE MPWHLMNE KOOPAHHALMOHHOH HESTE b~
HOCTH Moara. Jtv pabora Gunu ypocroenn B 1932 r. HoBenesckoit
npemun. IlpeMu0 OIHOBPEMEHHO NONYYHA H 3JeKTpodHIHOMOr
3. I. Dnpuan (1889—1977), Takxe sHeClImH CylIECTBEHHH BKA3J B
COBpPEMEHHHE TNPENCTABNEHHS O AEYITENBHOCTH MO3ra. 3acayra
Y. C. Uleppusrrona ¥ B TOM, YTO OH BOCMMTAJ IUTeRny (pH3HONONOS,
KOTOpHM HAayka 005¥3aHa MHOIMMH BhnanmumMics oTkputhasvu (P, [pa-
uuT, P. Marayc, Y. Hendwna, Ix. Ixxiac u Op.).

P. Maruycy (1873—1927) nayka obs3ana yuenuem o6 yemanosouHbLX
pedpnexcax, paCNpENENsIOMMX TOHYC CKeseTHHX wmumi. P, Mpaswmr,
X. K. Xapraaises u 1. Yonn 8 1967 r., a . Xeioben m T. Buaen s
1981 r. 6um ynoctoenn Hobenesckoi nmpemun 3a pabora no ¢wmamo-
JIOTHA W OHOXMMMH 3PHTEEHOrO aHanmsatopa. B oror paspgen mayxkm
BHECH OOCTOHHHMN BKJan Takxe oreyecTsenunie yuewne I, I1. Jlazapes
(1878—1942) u B. C. Kpasxos (1893—1951).

Cospemennas ¢usuonozus pemukyrspuol opmayuu mo3za coagaHa
SKCIEPAMENRTATBHHMH Hechenosaunsmu I, Moarywa w JI. Mopyuun. Cre-
AYEeT NOIYEPKHYTh, YTO OCHOBOMH /1S NPOBEAECHHS ITHX MCCIEIOBAHKE NO-
CIYyXWIH pesyapTars Hayunuix pabor M. M. Ceuenosa 1 B. M. Bextepesa.

Koneuno, ¢yHKIHH MO3ra NPHBIEKANTH W MPUBAEKAIOT K cebe BHU-
MaHWE MHOMMX BhUIAIOMMXCH YYERHX MHPa ¥ B 2T0l ofsiacTi ycnemunie
noncku npogonxaiorca. 06 OCHOBHHIX WX pPe3yNbTATAX CKA33HO B CO-
OTBETCTBYIOMMX raBax yueOHWKA C yNOMWHAHMEM HWMEH W HHHE 3paB-
CTBYIOMHX (HHIKOIOIOB.

Du3uUOAOZUR BUCHEPANLHBLX OPZaHO8 B HWCTOPHH HAYKH 33HHMAaET
BEChM3a 3aMETHOE MECTC CO BPEMEHH BO3HHKHOBEHMS (DH3MOJIOrHWM 1O
Hammx gHei. XIX uw XX mexa 03HAMEHOBAHH KPYNHHMHM OTKPHTHAMHA
N0 MEXAHH3IMaM DErysnsilHH OesmeabHOCmU cepoya U KpPOGEeHOCHbIX
cocydoa: K. Jlionsur (1816—1895), U. @. Liuon (1842—1912), K. Bep-
Hap (1813—1878), ®. B. Oscannmnkos (1827—1906), B. DitnTxosen
(1860—1927), 3. T. Crapauur (1866—1927) u ap.

3a nccnenosanmus kanuanspuozo xposoobpawenus B 1920 r. Hobe-
nesckoi npemun 61 ynoctoen A. Kpor (1874—1949). B coeerckoe
BpeMs KPYNHHH HAYYHHI BKJAag B (HMIHONOTHIO CEPOEYHO-COCYAMCTOM
cucrembi BHecau B. B. [Napuw (1903—1971), B. H. Yepnwurosckwii,
A, M. Yepnyx u np.

Borar XX sex ycnexamu B obnacri dmawonornm dbixanus, ocobeHso
ero perynsnum (H. A. Mucnasckmir, K. Ieiimanc, 1. C. Xongeim). 3a
paboru 8 3r0M obnactu K. eiimanc (1892—1968) nonyumn HobGenes-
ckyio npemuio B 1939 r. Kpynssie oTkprTis GuUIH caenass no 6HOXuMAN
razoobmena W Kneroymoro nuxauug (A. Kpor, [I. Bapkpodr), a
O. I'. Bapbypry (1883—1970) 3a orxpurne (pepMeHTaTHBHONO MEXa-
HM3MA KJIETOMHOrO Amixanus Gwna npucyxnena Hobenerckas npemms
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5 1931 r. Beamk exsan B puanoaornio auxareassoro uewrpa M. B. Cep-
rmenckoro (1898—1982).

Qusuonozuell nuwesapenust B Pa3HOE BpeMs 33HMMANHMCL BHIAIO-
muecs (huanonorn Esponu u Amepuxu (K. Jlionsur, K. Bepnap, P. I'e-
penraiin, 3. Crapamur m gp.), HO enepeco3nas (PHIHOJIONHI0 NHIIEBa-
penms» (tak cxasaHo s aurviome HobGenesckoro naypeara 1904 r.)
H. Il. lNasnos — nepsuil Cpeau (PHanOIOroB Mupa W nepsuil Poccwii-
CKMii YYEHHH, YIOCTOCHHEMH 3TON0 BHCOKOIO 3panus. BuyTprxneroursomy
numeBapenwio Ouinm nocssmenn paborsl eme oanoro Hobenesckoro
naypeara — M. U. Meunnkosa (1845—1916). B naboparopumu
H. 1. INasnosa paborama E. C. Jlonpon, H. IN. Pasenxos, T. B. Qoms-
6opr, B.Il. BabknH w np., KOTOpHE NMPONOJXWIN CIABHBE TPAAWLIMH
NepBOOTKpHBATeNeH B obnacTH ¢mamonorny numesapenus. Bunaioniy-
10cH pos B 3T0i ofnacTH Haykm cwrpan A. M. Yrones (1926—1992),
KOTOpPOMY TPMHALJIEXAT YECTh OTKPHTHS MeMOpaHHONO KMINEYHONO NMH-
IEBAPEHHS W ONPENEEHHE €r0 MECTa B NHIEBAPUTEILHOM KOHBEHEpE,
COBPEMEHHKE KOHLCTIHH SHIOKPHHHOH HEeITEebHOCTH XETyIOYHO-KHINEY-
HOMO TPaKTd, 9BOMIONMM CEKPETOPHHX TPOLECCOB, TEOpHd AREKBATHOTO
NUTAHKSE ¥ NPYTHE OPUTHHANBHHE TEOPMH M IMMNOTe3n B dhuauonorvm.

B ¢wmamonorum BHCLEpANBHBX CHCTEM (DOPMHPOBATHCL OCHOBHHE
KOHUENUHK (PyHKIHOHANEHOH OPraHN3alHH ABTOHOMHOM (BET€TATHBHOM)
HepsHol cucteMu. 06 3Tux cTpanHuax ucropun (bHaHOIOrHK JOCTATOUHO
noapob#o Hanwcano B paanene 4.3 yuebnmka.

XX sex OoraT OTKpHTHsSMH B 00/aCTH HWaydeHWS NEATENBHOCTH 3H-
doxpunHbix xenes. B 1923 r. Holenesckas npemus mpucyxacHa
®. I. Bawrunry (1891—1941). 1. Makneony (1876—1935) u 4. I'. Be-
cry (1899—1978) 3a paGora no mHCcysmHy. 310it npemus B 1947 r.
ynoctoen B. A. Ycaii (1887—1971) 3a orkpurus B oinactu ¢manonornm
runodwaa. Paborul no uayuennio dpyukumu 3T0# XKenesn Gumm oTMeEYeHs
u 8 1977 r. — P.Tuitmen, 3. B. Wanns u P.C. Hnoy. B 1950 r.
Hobenesckoil nmpeMMn 33 MCCNEAOBAHME (DYHKIMH HAONOYEUHHKOB YNO-
croeun @. 1. Xeny (1896—1965), 3. K. Kenpann (1886—1972) u T.
Pefixmrein (p. 8 1897).

B 1971 r. Hobenesckum naypeatom cran 3. Y. Casepnenn (1915—
1974), xoropui#i otkpwn pons AMQ B perynsumm ofmena semecTs,
MOKA3a] ero 3HAYEeHHE KaK MOCPEAHHKA B NOPMOHANLHOM BO3AEHCTBHH
Ha ofMeH BemecTs.

OreuecTBEHHBM (HHIMONOraM TPHHALIERNT TNPHOPHTET B COANAHMN
HCKyccTBeHHOro cepaia (A. A. Bpioxonenxo), 3anucu 330N (B. B. INpas-
mwy-HemwHCKHI), CO3NaHAM TAKHX BAXHHX H HOBHX HalpaBJCHHWH B
HAayKe, KaK KOCMHYECKaa ¢pusnonornd, puanonorns Tpyna, dwanonorns
CropTa, HCCAENOBAHAN (HANONOTHYECKHX MEXAHW3MOB aJanTalMH, pe-
TyAS0HH MEXaHW3MOB PEeaN3aumMH MHOIMX duanonornueckux QyHKIHH.
3TH ¥ MHOTHE APYrve MCCIENOBAHKSE MMEIOT NEPBOCTENCHHOE IHAYEHNE
Bl MEAWLIHHH.



Fmnaea 2. BO3BYIOMMLIE TKAHK

2.1. ®U3HOJIOTHS BO3BYIUMBIX TKAHEHN

OcHOBHBM CBOHCTBOM XHBHX KJIETOK SBJSETCH PA3APAXRWMOCTH,
T. €. HX COCOBHOCTD peaTHPOBATH M3MENEHMEM OOMCHA BEWECTB B OTBET
Ha peicreue pasapaxwurenci. Bo3byawMoCcTe — CBOWCTBO KIETOK
OTBEYaTh HA pasapaxenne Bo30yxaenmnem. K po3bynuMuM OTHOCST HEpB-
HHE, MBHIIEYHHE B HEKOTOPHE CEKpeTOpHHE kneTkw. Boabyxne-
HHWE — OTBET TKAHW HA €€ PA3ApaXXEHHE, NPOSBALIOMMIACT B cneumdn-
yecKol and Hee QvHKIMK (nposeneHne Bo3byxnaeHus HEepBHOM TKAHBIO,
COKPAIEHHC MBI, CEKPCLIMS XEJE3n) W HCCIELH(DHUCCKHX PeaKiuax
(renepai Mg NOTeHLHANA NEHCTBUSA, META0OTHYECKHE HIMCHCHMS) .

OnsMM H3 BAXHHX CBOHCTE XHWBHX KJICTOK HBJISETCH HX 3NEKT-
puueckas Bo3byngmmocTs, T.e. crnocobHocTs BO3GYyXnmaTeCs B
OTBET HA OCHCTBHE JJIEKTPHWYECKONO TOKA. BHCOKAs WyBCTBMTENBHOCTH
Bo3OyAMMBEIX TKaREH K AecTBMIO c1aboro 3NeKTPHUECKOro TOKa BIEpBHE
6GBUIA MPONEMOHCTPHPOBAHA [A1HBAHM B ONHTAX HA HCPBHO-MHIIEYHOM
npenapaTe 3aIHAX JANOK AATymkH. EciM K HEpBHO-MHIIEYHOMY Tipe-
Napary JArymki NPHIOXHTS IBE COSAMHENHENE MExXIY cobol MIACTHHKH
M3 Pa3MUHEX METAIOB, HANPUMED Melb—LUWHK, TaKuM oBpasom, uTo-
6n OgHA NMAACTHHKA KACANACH MLINLE, @ APyras — HEPEa, TO MBIDLA
Gyner cokpamarbced (nepesili onwim Ianveawu).

JeranpHbill aHAJN3 PE3y/IbTATOB OMWTOB [anbBaHM, NpoBENECHHBIH
A. Bonbra, NosBosIHI CAEAATh APYTOE 33KJIIOYEHHE: JNEKTPHYECKHH TOK
BO3HHMKAET HE B XHBHX KJICTKAX, a B MECMe KOHMaxma pa3nopoiHuix me-
Mmannoé ¢ 3neKMpPOAUMOM, TIOCKONIBKY TKAHEBHE XHIKOCTH NPECACTABSA-
ot coboit pactsop coneil. B pesynsrare csoux uccnexoranmic A.Bonsta
CO30aNn yCTPOHCTEO, NOJIYYHBILIEE HAZBAHHE «BOJILTOB CT0o/6» — Habop no-
CACAOBATENBHO YEpEnyIOMHUXCH UHHKOBHX M cepepAHBIX ILTACTHHOK, pas-
peneHHEX GyMaroi, CMOUEHHON CONEBHM PacTBOpoM. B nokasatenscTso
CNpaBeIMBOCTH CBOCH TOUKH 3peHns ['ansBaHyi NPeIOK OpyroH OnLT:
HabpacHBAaTh HA MBI AHCTANBHBH OTPE30K HEPBA, KOTOPHIH WHHEPEH-
PYET 3Ty MHEINNY, MPH 3TOM MHINIA TAKXE COKpamanaces (emopoil onsim
Fanveanu, inu oneim 6e3 memanna). OTCYTCTBHE META/UTHUECKMX TIPO-
BONHMKOB NMPH NMPOBEAEHHH ONHTA NO3BOAMNO laneBaH¥ MOXTBEPOMTL
CROIO TOUKY 3PEHHMS H PA3BHTDH NPEICTABICHUS O «XXKHBOTHOM 3JIEKTPHUE~
CTBE», T. €. JJIEKTPHHECKHNX SBJIEHHSX, BOZHHKAIOMMX B XMBHX KJIETKAX.
OkoHuaTensHOE NOKA3ATENBCTRO CYMIECTBOBAHKWS 3NMEKTPHYECKHX dBJE~
HHH B XHBHX TKaHSX OBLIO NONYUEHO B ONbiMe ¢amopu4HOZ0 memanyca»
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Marreyuun, B KOTOPOM OIWH HEPBHO-MBIEYHHI NpenapaT so3byxnancs
ToKOM, a2 GHOTOKHM COKpAamAKOMENHcs MBHIIUE PA3APAXAN HEPE BTOPOro
HEPBHO-MBIIEYHOIO NPEnapaTa.

B xonue XIX Bexa Gnaropaps paboram JI. Nepmana, 3. Iiobya-Paiivo-
ua, }O. BeprmreiiHa cTano OUEBHIHO, YTO 3NIEKTPAYECKHE SIBJIEHHMH, KO-
TOPHE BOSHAKAKT B BO36YIHMEX TKaHAX, 00YC/IOBIEHH INEKTPHUECKEMH
CBOWCTBAMH KJIETOUHHX MeMOpaH.

2.1.1. CTpoeHHE W OCHOBHHIE CBOWMCTBA KJNETOYHHX MeMOpan
M HOHHBIX KaHaJIOB

CornacHo coBpeMeHHHEM NpencTasiIcHugM, OGuosornueckue membpa-
HH 00pa3yior HapyxHy0 000NMOUKY BCEX XMBOTHHX KieTok W (dop-
MHPYIOT MHOTOYHCJIEHHHE BHYTPHKJIETOYHHE oOpraHeans. HawGonee
XapaKTEPHBEIM CTPYKTYPHHM NPH3HAKOM SBJISETCH TO, 4TO MeMmOpaHH
Beerga o0pasyloT 3aMKHYTHE NPOCTPAHCTBA, W TAKAS MHMKPOCTPYKTYD-
HAs OpraHW3auus MeMOpaH NO3BOJIIET WM BHNOJHSTh BaXKHEHIIHE
Gyrkumn.

Crpoetme u GYHKLMM KIeTOUHHX MemOpaH. 1. Bapsepuas dysxuuns
BHpaXaercd B TOM, uT0 MemOpaHa nNpy NOMOIM COOTBETCTBYIOMMX
MEXAHWIMOB YUACTBYEY B CO3JAHMH KOHWLCHTPANMOHHHX TPANWEHTOE,
npensrcreys csobopHoit muddyamn. IMpu 3rom MemGpara mpaHMMaeT
Y4aCTHE B MEXAHM3MAaX JIEKTPoreHe3a. K HAM OTHOCHTCH MEXaHM3MB
CO3NaHWs TIOTCHLMANA TNMOKOA, NEHEPAUMA NMOTEHLUMANA NENCTBHS, MEXa-
HA3IMB PACAPOCTPAHEHNS GHOOTEKTPAYECKHX HMITYJIHCOB MO OFHOPOXHOM
M HEOOHOPOIHO#H BO3OynMMBIM CTPYKTYypaM.

2. PerynsropHas ¢yHKOHA Knetounod memOpaHH 3aKmoOYaeTcs B
TOHKOW DEryJISUAM BHYTPHKJIETOMHOINO COAEPXHMOIO M BHYTDHKIETOM-
HBX PEAKIHH 334 CHYET PEUENLHH BHEKICTOYHKX OHOOTAYECKH AKTHRHEIX
BEMECTB, YTO NPHBOAHT K MAMEHEHMIO AKTHBHOCTH (DEPMEHTHHX CHCTEM
meMOpaHH W 3anycKy MEXAHW3MOB BTOPHYHHX <«MECEHIXEPOB» («mo-
CPEAHHKOB»).

3. INpeobpasoBanne BHEMHWX CTHMYJIOB HEIJIEKTPHYECKOH NMPHPONH
B JVIEKTPHMECKHE CHTHANMH (B peuenTopax).

4. BucpoboxneHme HEHPOMEIWATOPOE B CHHAITTHUECKHMX OKOHYA-
HHEX,

CospeMeHHEMEI METONAMHM 31EKTPOHHON MMKpockonwu Omia onpe-
JeJieHa TOMIAHA KaeTouHnx memOpan (6—12 um). Xumwueckmit ananms
TOKa3aJ1, YTe MeMOpaHH B OCHOBHOM COCTOST M3 jumanos u Genxos,
KOJIMYECTBO KOTOPHX HEOAWHAKOBO Y PasHHX THNOB KAeTOK. C/IOXHOCTD
H3yYCHHS MOJIEKYNISPHBX MEXAHM3MOB (PYyHKUHOHWPOBAHNS KJICTOUMHBIX
membpan obyC/IOB/IEHA TEM, UTO NPH BHIENEHMH W OYMCTKE KJIETOUHBIX
MemOpaH HapymaeTcs kx HopMansHoe QyHKIKOHMpoBanKe, B Hacrosmee
BpPEMS MOXHO TFOBOPHTE O HECKONBKMX BHOAX MOJENEH KACTOYHON MeM-
6paHH, CpeaH KOTOPHX HAWGO/IbIIEe PACPOCTPAHEHWE MONYWYHIA XHI-
KOCTHO-MOSaWuHAsS MOAENb,

Cornacro 3toii momesnim, MmemMOpana npencraBaeHa Gucaoem doodo-
NHIMHAHBIX MOJIEKYJ, OPHEHTHPOBAHHEX TAKHM 00pasoM, uto reapodob-
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Puc. 2.1. Tpexmepuas XHIKOCTHO-MOWYNAN MOfIENb KNeTouHOoN membpans: no Singer—
Nikolson.

A — dochomnmuanniii Bucnofi, B xoTopom norpywenn Gcikm; B — pasnMuHbie MOMEHTH
ABHEECHME HOHOB Na* yepe3s HATPMCBBIA Kaman.

HHE KOHIH MOJNEKYJT HAXOASTCA BHYTPH OMC/OA, a rHapoduisHEE Ha-
npamjiesn B BOAHYI0 (haay (puc. 2.1). Taxas CTpyxTypa HAEaABHO
TOXXOOMT 1A 06pa3oBaHuA pasfena aByX ha3: BHE~ W BHY TPHKJIETOMHOMH.

B dochomumasiom Gucioe wHTerpupoBawel riobynspHee Genkm,
MONSPHHE YYACTKH KOTOphix 00pasylorT ruapodHABHYI0 NOBEPXHOCTH B
Boguoi ¢haze. DT mETErpuposanHbe OeNKH BHICIHSIOT painMyYHBE
dyHKOHH, B TOM uHEIe peuenTopuyi, (depMeHTaTHBHYIO, 00pasyloT
HOHHHE KaHANH, SBANIOTCY MEMOpAHHHIMH HACOCAMHM H ITEPEHOCYMKAMH
HOHOB ¥ MOJIEKYJL

Hexkoropue Genkoene monekysnn csobomHo AMdxpyHAMpPYIOT B TLIO-
CKOCTH JIMITHAHONO CNOA; B OOHUHOM COCTOSHMH uacTH OenkoBHX MO-
JIEKyJi, BHIXOASUIME TO Pa3HHE CTOPOHH KJETOYHOW MemOpaHm, He
M3AMEHSIOT CBOENO MNOJIOXEHHMA. 37ech OnMCcaHa TobKo oDwas cxema
CTPOcHHUS KNEeTOUHOH MemOpaHH M IS OPYTHX THIOB KJIETOUHBX MEM-
OpaH BOSMOXHE 3HAUHTENLHHE PAITHUML.

DnexTpHYECKHe XapakTepucTHKM MmMeMOpan. Ocobas wmopdonorus
KJEeTOMHBHX MeMOpaH ONpENeNifeT MX 3JIEKTPHYECKHE XApPAKTEPHCTHKH,
CpeK KOTOPHX HaubOMeE BAXHHMA SB/ISIOTCH EMKOCTb W TIPOBOAWMOCT.

Euxocmubie céolicmea B OCHOBHOM onpeaensiorca (pochonmmmaanm
6ucioeM, KOTOpHSN HENPOHMUAEM ANA THAPATWPOBAHHEIX HOHOB M B TO
XE BpPCMs NOCTATOWHO TOHOK (OKO/I0 § HM), yrobm obecneywsars -
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