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Berymiienne

Tepmun OuosHepreTnka HMeeT MHOIOIPAHHOE CMBICIIOBOE 3HAUCHUE.

Brnepsreie Tepmun 0bin BBeAeH B HayKy B 1956 r Cenr dpepabn. On umen
CMBICIIOBOE 3HAaYeHHe Kak oOpazoBaHHe JHEPrHH B OpraHu3Me Ha YpoOBHe
kierku. JKuBas kierka B OpraHe npejicTaBisiiack Kak OCHOBHOH MCTOYHHK
SHEPrHH H TepPMHH OMO3HEPreTHKA MO3BOIAI TOYHO ONPEJAEIHTE H MECTO, H BH]T
IHEPIHH.

B naneHelimeM TepMHH OMOIHEpPreTHKAa HAlICd HIHPOKOC MPH3HAHHC H
pacrnpocTpaHende B HayyHoH nuteparype. MM cranu obDo3HayaTe He TOJBLKO
mporeccsl 10 BeIpaDoTKe DJHEPrHM Ha YPOBHE KIETKH, HO M BooOmie
pa3sHOOOpa3HBEIC DHEPreTHHYECKHE TMPOABACHHA B OpraHusMe. Perucrpanmns
OHOMOTEHLMAIOB OpPraHoB [MO3BOJIMJIA ONPEAeNATh HX (PYHKUIHOHAILHOE
cocTosiHue (KapaHorpamma, aHuedaiorpaMma H T.11.)

Odunnansaoe 3HAYCHHE TepPMHHA OHOIHEPreTHKA mno
«IHLMKIIONEIUYECKOMY CI0BAPIO» OIpe/IelieH0 KaK «paz/ies OMOIOruM; u3y4yaer
MEXAHM3M M  3aKOHOMEPHOCTH [peo0pazoBaHus JHEPIrHM B IIpolleccax
JKU3HCICATCIBHOCTH OPraHH3Ma.

CyliecTBYHOT H JAPYTHE ONpeAeieHUs MOHATHA 0 DMOIHEPreTHKE.

buosnepreTuka — Hay4yHasg JHCHHUIUIMHA, HCCIICAYIOIAA YHEPreTHYECKHE
npolecchl B KIETKAX, TKaHAX, 0co0saX, 2kocucremax #u T1.J. (Cioapes Mo
€CTECTBEHHBIM HAYKaM).

buosHepreTuka — OTpacib 3HAHMA O COIWHOM HMH(OPMAIIMOHHOM ITOJNE,
€ro B3aMMOJIEHCTBHH ¢ OHOTOTHYECKHMH 00BbEKTaMH BCEX YPOBHEH CIIOKHOCTH
(DHUMKIONE M 330TEpHIMA)

buosHepreTuka H3ydaeT MEXaHHU3MBl H 3aKOHOMEPHOCTH NpeoOpa3zoBaHud
SHEPrHH B MpPOLECCaX JKHU3HEAEATEIIbHOCTH OPraHH3MOB, OSHEpPreTH4ecKHe
poreccsl B 0nochepe. (EcrecTBozHanue. DHUMKIONEIHYECKHHA CIOBAPD).

Kak BHOMM, ONpeaencHUE OXBATHIBACT OOBEMBI H (DYHKIIHH OT YPOBHA
KJIETKH /10 [IOHATHA €/IMHOr0 HHMOPMALMOHHOTO MO,

B 210 eMKoe onpejeneHye HAIKW MCCIIE0OBAHMS BIMCHIBAKOTCS B pas/iel
OHONIOTHH © OMOIHEPreTHKE LIEJIOCTHOr0, OTKPBITOIO CaMOPEryIHpYHIIErocs
OpraHu3Ma, SBIAIOIIErocs IHEPrOHH(OPMALMOHHBIM KHBBIM 00BEKTOM BO
BCCICHHON W ()YHKIIHOHHPYIONIHM TI0 €¢ TPHHIMIAM M 3aKOHaM B TECHOM
B3aUMO/ICHCTBHH ¢ OKpY®atoUlel cpe ol U ee odUTATENAMH.

ITpescrapienHblil HUZKE MaTEPHAll, HA ITEPBBINA B3IVIA, BRIXO/MT 33 PAMKH
BBIIIC MPHBEACHHOTO ONpeacacHua TepMuHa. Ho 3To Tonsko Ha nepBbIi B34,
Kuzup nroboro opraHusMa MNPOXOAUT B TECHOM HE TOJNBKO (HU3MYECKOM
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KOHTaKTe, HO M, [Opex/je Bcero, B 3HeproUMH(GOPMALHOHHOM O0MEHEe CO BCeM
KUBBIM OKPYKAIONIHM MHPOM.

Takoii moagxoa akTyaleH H TMOTOMY, 4TO [JOKa3aHO ecauHOooOpasue
YHEPreTHYeCKHX IPOLECCOB BO BCEM KMBOM MHPE — OT MUKPOOPraHU3MOB 10
YeI0BeKa.,

B HacrosAmee Bpems NpPH ONHCAHHH DHEPreTHKH JKHBOTO OpraHH3Ma
JHAYHTEIILHOE MECTO OTBOJAWUTCH ONMHMCAHUK) TAKMX M3BECTHBIX B UCTOPUYECKOM
IJIAHE DHEPIreTHYECKHMX CHCTEM, KAK KAHAJILHO-TOUYEYHAA, POJMHOH KOTOPOH
ABmAcTcA KwuTal, rae oHa TIpeACTaBlIcHA KaK MCTOJ BOCCTAHOBJICHHA
sHepreTHyeckoro OajnaHca  opraHusMa;  JakpajibHas — HHGpOpPMalMOHHAA,
uizpgectHas B Mujaum Oosiee 8 ThIC. J1eT, KOTOpas MAallOW3BECTHA B MEJHIIMHE M
NPAKTHYECKH HE M3BECTHAs B CEJIbCKOXO3AHCTBEHHOH Hayke; Ouonone, kKak
IHEPreTHUECKas CTPYKTYpa BOKpyr w0doro kuBoro oObeKTa HM3BECTHA
JOCTATOYHO JABHO, HO JOIGKHOTO IMOHUMAHWA M NPH3HAHHA €r0 3HAYMMOCTH B
HAYKE U IIpaKTHKE MOKa He Halllla.

Ilpejicrapienne IHEPreTHUECKNX CHCTEM CYMTAEM YJI0OHBIM HA4yaTk B
W3I0KCHHOM BBIIIC MOPALKE € VYETOM HaHOOIBIIEr0 TEOPETHYECKOTO H
MPAKTUYECKOr0 NPU3HAHUA KaHAIBHO-TOYEYHOI0 METO/1a.

1. AR}'H}’HRT}']]IH KaK SJHEPreTHYCCKAd CHCTEMA OpraHusMa

MeTon akynyHKTYpPBI, HIH YKanblBaHHA U710 U npwkuranus YWKEHB-
[BIO, - Tepanus cTporo ONpeje/IeHHBIX TOYEK Tejla YellOBEKa - W3BECTEH Ha
Boctoke 6omee copoka BekoB. PoauHoi ero ssnserca Kutaii.

Korja Hawanu ne4duTh KHBOTHBIX MIVIOYKAJIBIBAHHEM, JIOCTOBEPHBIX
JlaHHBIX HeT. Ho, 1o Bceill BEpOATHOCTH, TPYIAHO NPEACTABUTH, YTOOLI 3TH
HaMpaBICHHSA HE NUIH napamuienbHo. OJQHaKO TOUHO H3BECTHO, YTO 3HAYHTEIBHO
BO3POC MHTEPEC K NPHUMEHEHHIO MITIOYKAJILIBAHWS (AKYNYHKTYpBI) Ha 3anaje
KaK B MCOHMIIMHEC, TaK 1 B BeTepHHapHuH B 30-60-¢ roasl mpouioro cToaeTHs.

[Touemy De3MeTHKAMEHTO3HBIH METOJ TaK JOITO «K/1all CBOEro 4aca»?

Haunbonee peposten takoil oteer, Teopernueckoe 000CHOBAHHE 1TpHEMA,
npH3HaHHOTO Ha BocToke, HHKAaK HE BNHCHIBAICA B TCOPETHUYECKHE KAHOHBI
3anajHOH MeIMIHHBI.

B ocHoBe [peBHEBOCTOYHOIO NPHEMA JICKHUT IPH3HAHWE KH3HEHHOM
aneprud «YM» (mmm «KH»; 1LH»). Anamormdnoro onpeacncuua «4H» B
3anagnoi ¢uznonorud HetT. [losTromy aIsi COBpeMeHHOro WccleoBaTens
nouste «HYHM» OwUI0 HenpuemyeMo, T.K. HMEHOWIAACA B €ro paclopsKeHHH
anmnapaTypa HC MOTJIa 3aMCPHTE IPAMBIM COcOG0M BOOOIIE 3TY IHEPTHIO U TCM
00Jiee KOHTPOJIUPOBATh €¢ U MeHATh. [loaToMy Ha 3amajie, B KOHEYHOM CHETe,
GhlJIﬂ pﬂfipﬂﬁﬂ'l‘ﬂH{} j[p}’l'ﬂﬂ {)GO(}HGHHHH& ﬂH’}-’ll}"HK'I'y’phl C IIO3HMIIMH }"T-[t'.'H[/lH 0
HepeH3IMe — peduiekcorepanus.



1.1. Yuenue o scuznennon snepeun Y4 (Kumatickaa meopus)

B kuraiicknx ¢unocodekux kanonax cyumiecrsyer nonstHe HYHM kak
JKU3HCHHOM  CHNIBI, OTPakarolIC  COCTOAHHME  BCECTO  JHCPreTHHECKOTO
noTeHnuana *kHueoro opranusma. Ho 3to Tompko dparment u3 odbmero. B
neaom, YH - oro dhyngamentansias cyderanims, Jexanas B OCHOBE YCTPOSHUS
Beenennoii, re Bce CyUecTBYIOT Oaroaps ¢¢ BHAOH3IMEHCHHAM H IBHIKCHHIO.

"Poa yenoBeueckHil HMeeT 3eMHBIE KOPHH, HO JKH3Hb €r0 HEeOoT/eluMa OT
HebecHOro BIMAHHS. DTO B3aumojieiicTBue 3eMHoil M Hebecnoit UM u coszjano
Yenoseka" - Tak ckazaHo B (uiaocoCKMX TpaKTaTax O POIH JKH3HCHHOI
sueprun (HEM L[3MH). TpyaHO HAiTH B PYCCKOM JEKCHKOHE CIOBO, TOUMHO
orpaxkaromee YHM. biawae Bcero B nowumanuu  tepmuHa UM moxHO
NPEICTABHTE (DYHKIIHOHATBHYI) AaKTHBHOCTB BCCH JACATCIBHOCTH OpPraHH3Ma,
T.€. €r0 JKHM3HEHHBIH TOHYC, SKH3HEHHYI OJHEPIHIO, KOTOpas ABJIAETCA
HHTCTPAJIBHOH COCTaBIAIONICH BCCX OHMOXHMHYCCKHX M OHMOIHEPTETHYCCKHX
[POLECCOB B OPraHu3Me.

Obmas  sHeprust  KUBOI'O  OPraHM3Ma  claraercs M3 pPas/HuHbIX
HCTOYHHKOB. HM3nauanenyio "HHM", BpokIeHHYIO 9HEPTHIO, OPTaHU3M MOIY4aeT
ot cauaHus YM marepu u orua. KonmvecrBo HacneacreenHoit UM Bcerna
OIPaHHYEHO M [OCTOAHHO  pacxojayercs B TeueHue kusznd  "Korja
HCUCPIBIBACTCA BCE KOIHYeCTBO BpokacHHoH YM, maxke He BBIMMAACBIINH
OONBHBIM 4enoBek ymHpaer", - ckazaHo B kanone HAHb I1[3HH. Ilostomy
ppoxieHHas YH nocrosnno "nojnmureigaercs” ocnornoit YH.

Ocnosuas YH xuBoro opraHmsMa COCTOHT H3 JABYX KOMIIOHCHTOB:
"kocmuveckon" u  "zemHor" nuumm. "KocMmudeckaa" nwMina nocrynaer B
OpraHu3M M3 BO3LyXa uepes serkue "3emuas” nocrynaer B OpPraHusM uepes
cele3eHKy (Mo KUTalCKMUM MEIMIIMHCKMM KAaHOHAM Celle3eHKa YIpaBiIseT
nunieBaperuen). Jpyrumu ciioamu, nepepaboTaHHas B OpraHu3me IMIa
ABJIACTCH IHCPTCTHHYCCKUM Ha4aJI0M 3€MHOTO MPOHCXOKICHHA.

CxeMaTH4HO 3TO MOKHO NPEACTaBHThL TaKHM oOpasom (puc 1.1.-1.)

ITepeuuHoii B 2TOH cXeMme sBIsgercs «KocMHYeckas» ndwa. [losromy
NEPBEIM KaHAIOM B DJHEPreTHYCCKOM [HKIe aBwxeHHa YW B opranmsme
ABJIAETCH MEPHIHAH JIETKHX.

ITo yuxumnonansHoil akrusHocT YH nojpasiaensercs Ha tpu Buja;

e [pyanas YHM. Ona naxoaurca B rpyaHoH kieTke W obOpasyercs uz UH
Babixaemoro Bosayxa w UM numm. Ona akTHBHPYET JIBIXaTENbHYIO
(GYHKUMIO JIeTKHX, MOAJCPKHBACT KpoBooOpamenue u cocyaesl. OT
HUPKYNSIUK rpyaHoi UM 3aBHCHT X0JI0 M TEIUIO OpraHu3Ma, a Takke
JNBHTaTCIbHAA AKTHBHOCTh KOHCYHOCTCH H TYJIOBHIIA.

¢ [lurarensuas UM, Obpaszyerca cenesenkoit u xkenyiaxom us YW nmmm u
BOJIBI M IIHPKYIHPYET Mo cocynaM. Ee yHKIHA - 00pa3oBaHue H MHTAaHHC
KPOBHM, Take TMHTaHHe BceX opraHoB W TkaHed. Takum oOpazom,
nurarensHas Y v KpoBbL TECHO B3aHMOCBA3AHEL,
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Puc. 1.1.-1. Ocnosnovte ucmounuxu oduen YH opzanuima

o SammtHas YM. Obpazyercsa w3z UM numm, uuprynupyer 2awmtHas UH
cHapy#u cocyioB. Ee ¢QyHKiMa - 3ammMra opraHuiMa OT BHEIIHHX
natoreHHbIX (hakTopoB. OHa onpeaendeT PYHKINIO KOKH, KOHTPOJIHPYECT
TeMIepaTypy Tella U IporpeBaeT BHYTPEHHHE OpPraHbl.

1.2. Vuenue o kananax 1 moukax

B cBete TpaguunoHHON BOCTOYHOH MeauuKMHE Y BHYTpeHHHX OopraHOB
HAXOAUTCHA B MOCTOAHHOM JBHKEHHH M0 KaHalaM HJIH MepHaHaHaM, oDpasyd
CHCTEMY HMPKYIALMK dHeprun. CucremMa cocToOHT K3 12 OCHOBHBIX KaHAJIOB H 8
yyaecHeIX. CyllecTByeT Takke OTBCTBICHHSA OT OCHOBHBIX KaHAlOB H
konnarepand. OHH XOpOIIO WU3y4YeHbl B MEJHLMHE M 3HAYMTENbHO MEHbLe B
gerepuHapu. [Toaromy onpagjlano BeCTH pedb TOILKO 0 12 OCHOBHBIX KaHanax
(mapHBIX) H 2 4YyIEeCHBIX OJIHHAPHEIX (MEpEIHCCPEAHHHBIN H 3aIHCCPCIHHHBIH,
KoTopele MMerwT "cBou" TOUKM) Kananax., HasHayeHue OCHOBHBIX KaHaJOB
obecrieunBarTh UMPKYJALHIO SHEPIHH B OPraHU3Me, CBA3BLIBAS €ro B eJIMHOe
uenoe, perynupyrot MHb SH.

OcHOBHBIEC KaHallbl COCTOST M3 JIBYX HacTell - HApYXKHOH M BHYTpPeHHeil.
Ha mapy)XHOH HacTH KaHamda UMCIOTcA Touku. Kanamel knaccudummpyiores mo
npuHaanexHocTd k oprany, kK MUHb unu fIH, k anementam ¥V CHH.

ITo BO33PEHHAM JIPEBHEBOCTOYHBIX MEJIHKOB, B OCHOBE
JKU3IHEACATCILHOCTH OpPTaHu3Ma JICKHMT LHUPKYIANNMA JHEPTHH IO KaHalaM.
[lepememenne  3HepruM  NOPOUCXOAHUT B CTPOro  OOYCIOBIEHHOH
[MOC/IC/10BATE/ILHOCTH.

Hauano nBwKeHHsA HayHHACTCA C KaHala JICTKHX. BHYTpeHHAA dHeprus
MOC/IeIOBATeNBHO 3a CYTKH ONpOXoaUT Bece |2 ocHOBHBIX kaHanmoB. Kamaprid M3
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12 kananoB umeer B TeueHue 24 4acoB CBOK MAKCHMANIbHYI) H MHHUMAIbHYIO
AKTHMBHOCTE, MakcumyM perucrpupyercs B nepuoja npoxoxjienus YH, a
MHHUMYM - Hepe3 12 w=acoe, korga YM mnpoxoaut mo amaMerpansHO
MPOTHBOMONOKHOMY MEPHIHAHY.

Knaccudpukanus kaHanos npeacraeieHa g rabauue (1.2.-1).

Tabanua 1.2.-1
Knaccnpukannsa kaHaios
Kaina Hazpanue kaHana alml.:z;glcm HHE - AH inem{f::;ll"l

1 Jlerkmx 03-05 HUHb METaN
2 ToneTelil KHIIEYHHK 05-07 AH MeTanl
3 Kenynka 07 -09 AH IeMITd
4 Cenesenka 09-11 HHb 3eMIIH
5 Cepnue 11-13 HMHb OTOHB
6 ToHknii KHIIEYHHK 13-15 AH OTOHB
7 Mouesoii nv3bIpb 15-17 AH BOJIA

8 IMoyek 17 -19 HHb BOJIA

9 Ilepuxapaa 19 - 21 HHBb OTOHb
10 Tpex oborpesarenci (TpH H4acTH Tena) 21-23 JAH OT'OHb
11 Aenunoro nyieips 23-01 AH JepeBn
12 Ileuens 01 -03 HHbL JAEpeRO
13 Ilepeanecpeunii HHE

14 JasHecpe/HHH AH

Ha wmam B3rsyl, HHTEPECHYH) MHOOPMAIMID © HA3BAHHH KaHAIOB
npuBoauT Ilak Yxke By, aBrop Cy Ixox tepanuu (1994). Ilo ero MHeHHIO,
MEepHJIMaH [epuKap/ia Ha3BaH HenpaeuwibHO. [Ipowzowno 3To B pe3yibTare
HCTOYHOTO NEpeBoaa KuTalckoro HazBaHua "CuH mo". Ilepeas wacte "Cun"
umMeeT 3HaveHHe "cepaue’ U "mbicab”. Bropas vacts "mo" - "okpyxkarwiee" unu
"Haxoasmmecs cHapyxn". B obuxon Obulo  B3ATO nNEpBOE  3HAYEHHE W
nonyuuiIocs "okpyxkarommit cepaue”. [pyroe 3HadeHHe mnepeBoaa ObUIO OBl
"OKpyarollee MbICIL", T.e. NOrHYHO MPEANOI0KHTh, YTO 3TO J0JKeH OBbITh
rOJIOBHOM MO3I, T.€. MEPH/IHAH I'OJIOBHOIO MO3Ia.

ITIo zakomy MHb AH vy kaxkmoro mecpuaHaHa IOoDKHA OBITE mapa. B
JIAHHOM CcJIydae napoil JIs KaHalla roJIOBHOI'O MO3ra JIOTHYHO JONYCTHTh
CIIMHHOM MO3I, T.€. MEpPH/MaH CIIMHHOro moszra. Panee ero HasmlBalM Tpex
obGorpesateneii (Tpu wacTu Tena). IlepeBoa ¢ KMTAHCKOTO TaKKe MMEET pazHOC
3navyeHue, H [lak Yxe By cuuraet, 94T0 KaHan cIHHHOTO MO3ra ABIAETCA Doiee
TOYHBIM HA3BAHHCM,

Ms1 cormacHel ¢ HOBBEIM HazBanueM mo [lak YWke By. O 3sHayeHHH 3THX
KAHAJIOB, 110 HAIIIMM IIPEICTABIEHHUIM, Oy/IeT CKa3aHo HHKE.
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HaznauyeHue 4yjecHbIX MEPUJMAHOB B TOM, YTO OHM BBINOJIHSIT POJib
Kak Obl HUIKD30B HAKOIIHTEIEH, prl‘nmu CJIOBAMM, YYJIECHBIE KaHAJIbI Br’jupam'r
B cc0d H30BITOK IHCPTHH NPH MEPENOJIHCHHH CHO COOTBCTCTBYIOIIHX KAHATIOB H
OTAAKT €€ KaHajlaMm [pPH HUX ONycTolleHHH. YyaecHble KaHallbl HE ABIAKTCA
HOCTOAHHO JAEHCTBYIOLUIUMH, @ PErHCTPHPYHOTCA TOILKO I1IPH HapyLUICHHH
mapkynanua Y. [lostomy uX Hazpanue Oonee TouyHoe "He OOBIYHBIC" WIH
"HEOXUJAHHO T[OABIAIOUIMEcA”, HO B [UTepaType NPHKHUICH TEepPMHUH
"yyjecHslit". DTH KaHallbl HE MMEKOT CBOMX TOYEK, KPOME JIBYX IepejlHee- H
3aJHCCPCIHHHOTO, HO OHH HC BXOJAT B CYTOYHBIH PHTM JBH/KCHHA DHCPTHH.

Y denoBeka Ha Kak/JI0M OCHOBHOM KaHale M JIBYX YYJIECHBIX
pacrnoiokeHo or 9 o 67 Touek. TOukM HA TOBEPXHOCTH Tejla SBJIAOTCS
crnenu(puyecKkUMH  Y4ACTKAMM, 4epe3  KOTOpble BHYTPEHHHE  OpraHbl
oOMEHUBAKOTCH IHEPrUei ¢ BHelHel cpe/loii. [ToaTromy HasBanue Touek pasHoe
- JKM3HCHHAA, OMONOTMYeCKH aKTHBHAafA, aKyNMyHKTypHad H T.n. B meperone c
JIPeBHEBOCTOYHOTO TOYKY MOMKHO Ha3BaTh "OTBepcTHeM", a MOJHEBIH MepeBoj ¢
(PYHKIHOHAILHBEIM  HA3BAHMEM MOMKHO CKa3aThk Kak "TPAaHCIOPTUPOBKA W
nonHocTs". JIpyruMu crnoBamu, depe3 "oTBepcTHe" Tela MPOMCXOAHMT oOMeEH
opraHu3Ma ¢ BHewHeidl cpeaoi. I[loaTomMy TOYKM HMCHONB3YIOT Kak A
JHAHOCTHKH, Tak H A 'I'ﬁpallHH, B(‘I.’i,}lﬁﬁﬂ'l'ﬁ}"ﬂ Ha 3HEpl'ﬁ'l'H'~lﬂCHHﬁ ﬁﬂJIﬂHC
Opra’HuiMa.

Ha 12 ocHoBHBIX M JIBYX 4YyJECHBIX KaHalax pacrnojoxeHo okoilo 360
TOYEK. DTH TOYKHM HCIIOIB3YHOTCH B MEHIMHE HaudoIee YyacTo U 110100p HX B
peLEnTEl MPOU3BOANUTCA IO BCCM NpaBHIaM TPAJHIIHOHHOTO HITIOVKAIbIBAHHA.

KpomMe HHX cyllecTBYIOT BHEKAHAlbHbIE H HOBBIE TOYKH (OMHCAHO HX Y
yenoBeka okono 280). OHm pacrnionaraiorcd BHC XoJa KaHajla Mo He
NOAYUHSAIOTCA NPABHIIAMH HMITIOVKAIBIBAHHSA. JTH TOYKH MOMHO HCIIOJB30BAThH
KaK CaMOCTOSITEIBHO, TAK M B KOMOMHAIIMHK MX ¢ KAHAIBHBIMH,

B npeBHEBOCTOYHBIX TpaKTaTax onMcaHbl, Tak HasbiBacMelie, AILIH To4kn
("Donereie", "MecTHBIe" M T.0.). OHH HE HMET (PMKCHPOBAHHOH JI0KaIH3alHH,
a IOABINAKTCH IIpH I{HI{I{X-J[HGG BHGGII&BEHHHK BH}"I'pt’.‘HHHX ﬂpl'aH(}B.

Ha kananmax pacmoioKeHbl crenudHuUeckue TOYKH, Hepe3 KOTOphIe Mo
ONpeeIeHHBIM MpaBUIaM TMPOMU3BOAAT BO3ACHCTBHE pa3IHYHBEIM TIYTEM C
HEIBI0 BOCCTAHOBICHMs JHEpreTHyeckoro OanaHca Mekily opranamu. MXx
"cnennanuzanmua” TakoBa:

¢ Toumsupywmas (Bo3Oyiiarwomas, crumyiaupyiomas) Touka. Owa
TOHM3UPYET KaHal M B onpejeieHHoil mepe ycunuBaeT Tok UM B
NPEIIECTBYIOIIEM M TI0CIIE/YIOIIEM KaHalle.

¢ CenaruBHas (yclokauBawouias, TOpMo3Has) Touka. OHa OKa3blBaeT
aAHAJIOTHYHOE JICHCTBHE, HO [POTHBONOIOKHON 3HAYUMOCTH Kak Ha

TOHH3HPYIOLIYIO TOYKY.

e Touxn nocobuukn (nepsuunsie). O0naa0T CNOCOOHOCTRID YCHIIHBATE

JCHCTBHEC TOHH3HPYIOLICH HIH CEIaTHBHOH TOYCK.

¢ JIO Touka (crabuamsupyromas, cesspiaomas ), Asisercs ceoeodpasHbiM
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"knananom", peryaupyer nocrynnende YM w3 kanana B kaHan u

obecrieunpaeT OallaHC IHEPIUH.

¢ MO Touku (TpeBory, rinamaran). bonezHeHHOCTE B TOUKAX YKAa3bIBAET HA
NopaxeHue oprana, Kotopelii "npejcrasiaser” Toukn. Pacrionoxkensl oHu
KaK Ha CBOCM MCPHIMaHEC, TAK H Ha JIPYTHX.

o 1Y Touku (cornacus, COMYBCTBHA) pacloaraloTea Ha KaHajle MOYEBOI0
ny3eipa, kyaa enueaerca YU L3AH ©V opranos. JloOwie paccTpoiicTea
BHYTPEHHMX opradHoB npossistores B Y rtoukax. [lpw 23tom
perucTpupyeTca O0NE3HECHHOCTE H H3IMCHEHHE ICKTPO(HIHOTOTHYCCKHX
napamMeTpoB TOYKH.

e Toyky mATH 2I¢MEHTOB. PacmonoskeHBl Ha KaHaIe B HAYale €ro HIH
KOHIIE H OTHOCATCA K KaKOMY-JIH00 M3 MATH eMeHTOoB. Jledenue depes
HUX Ipou3BoJMTes 1o npasuiam Y CHH.

e Toukn "Bxona um Beixoaa" ("mnputoka u orroka YUHM", HavanbHele H
KOHEYHbIC TOYKH KaHanoB). Mcnmonwsdyioor masa perymanun toka YM B
CMEKHBIX MEPUIHAHAX, YACTO MCIOJIB3YIOT KaK TOUKH "CKOpOH noMoiiu”.
Onucanue crelHAIM3AIMH TOUYEK MOKHO ObIJIO Obl HPOJUIHTh, HO LIS

BCTCPHHAPHUH ATO HEC HMECT 3HAYMCHHA.

[To kaHOHAM JIpeBHEBOCTOYHOH MeJHIIHHBI JleUeHHe M0 TO4YKaM HaJo
BRINOJIHATE €  YYETOM [MPKAJHOTO [OTOKA KH3HEHHOH HHepruu mno 12
OCHOBHBIM KaHalaM. JTO AOCTATOHHO CIOXKHAafA W TPyAocMKad paboTa, KOoTopas
3a4acTyY) He BHOHChIBaeTca B pabouee Bpemsa CHelMaNMCcTa, OCOOEHHO
pabortatomero Ha gepme. Ho npocro sBHuMaTeNbHBIA B3I Ha Tabmmiyy 1.2.-1
MOKA3BIBACT, UTO JICHCHHE JKETYI0YHO-KHIICYHBIX 3a007eBaHMil Ty4IIe BCero
NPOBO/IUTE B YTPEHHHE YaChl; CEPJAYHO-COCYAUCTHIX 3a00/IeBAHUI - B [1OJIJI€Hb;
AKYUIEPCKO-THHEKOJIOIHYEeCKHX - K Beuepy. Torga Bo3ieicTBHE Ha TOYKH
COBMAACT € MAaKCHMalbHOM DHEPrEeTHYCCKOH AKTHBHOCTBIO TOPakKEHHBIX
OpraHos ¥ 2pHEKTHBHOCTE Tepaluu OyIeT BhILLIE,

OcoOeHHo cneayeT oOpaTHTh BHUMAHHEC BETCPHHAPHBIX CICHHAINCTOB HA
CYIIECTBEHHbIH MOMEHT MpPH TEpanud [0 TOYKAM C HCHOJIL30BAHHEM
BbIlensokeHHbIX npasuwin Y CHH "mare cein" u ..

Jleno B ToM, MTO OCHOBHaA Macca TOYCK - TOHH3HPYIONIHE, CCIaTHBHBIC,
IATH 92JIEMEHTOB, MOCOOHMKH, JIOTOYKH, "BX0Ja M BbIX0jJa", KOTOpBIC
HCITONIB3YIOTCA JIISl Tepaluu 110 KJIACCHYECKHM KHMTAHCKMM IpaBuiaMm (Takux
Touek 60). pacnonokeHsl B JHCTAIBHOH YacTH MEpHUOHAaHa, T.€. HHKE
KOIIEHHON0 M JOKTeBoro cycraBa. [loaToMy ans BeTepHHApOB BBIMIOIHATE
AKYIYHKTYPY 1o paspaboTaHHBIM B MEIHIHHE IpasBuwiaM (QaKTHUECKH He
IPEACTABIACTCA BOIMOKHBIM, B yernoBuaAX ¢epMbl HA KPYIHBIX JKHBOTHBIX TIPH
BBICOKOH HMX KOHLEHTpPalUMH HAXOJAHTh TOYKH, [Je-TO, J0MYCTHM, B 00/1acTH
BEHUMKA WJIH ITYTOBOI'O CycTaBa, 0TpadarkiRaThk M BO3JIEHCTRBOBATE HA HUX JIE]I0O
Tpya0oeMKOoe H (akTH4YeCKH Mal0 BbINONHUMO. BeIBOJA cienaTe HeCHOkKHO -
H3YUECHHE NMPABHII KHTAHCKOH KIACCHYECKON MEHMIIMHCKOH AKYIYHKTYPBI JUIA
BCTCPHHAPHEIX CICHHATHCTOB HE ABIACTCA HCOOXOAUMOCTEI0. OTOBOPKA MOMKET
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ObITh TOJIBKO JUJISl M@JIKUX KHBOTHBLIX (co0aK, KOLIEK W T.N.), KOTOPBIX MOMKHO
3a(DHKCHPOBATh.

[IpeacraBnAeT HHTEPEC, MO HALICMY MHCHHIO, TIOAX0 JAPCBHCBOCTOYHOM
MEIHIHHbI K PYHKIIMOHAILHON 0LIeHKE BHYTPEHHHX OPraHoB.

[lo ee kanHonam mnoja TepmuHoMm "opran” IOHHMAKTCH CTPYKTYPHO-
(DYHKIMOHATBHEIE CIHHHUIBI CHCTEMBI, OOBEIMHCHHBEIC HE CTOJBKO IO
Tonorpado-aHaTOMHYECKOMY OPUHLUITY, CKOJIBKO no 00IIHOCTH
hyHKUHOHAIBHOM JesTenbHocTH (AM. Oseuxun, 1991).

Takas KoHUENUMA O CYIIHOCTH BHYTPCHHHUX OpPraHOB HaxXOOWTCA B
HEKOTOPOM MPOTHBOPEYHH C [MPEACTaBlICHHAMU COBpPeMEHHOH 3anajgHoH
MEJIHIHHBI, Hallpnmep, Cep;me, B IOHMMAHHWH BpayeH ﬂpeBHem BOCTOKA
SBIIAETCH HE TOIILKO OPraHoM, o0ecledyHBaKIIHM KpOBROODpalleHHe, HO HeceT
Ha cebe HeKOoTOpble (DYHKIMH IEHTPAILHOH HEPBHOH cHcTeM (KOHTpOJIMpYET
IMOLIMH HeloBeKa H T.a.). Opran Jlerkue BHIMOTHACT HE TOJBKO (DYHKIIHIO
JBIXaHHA, HO H "ynpaeafger" Koxkeill u BonocamH. Haubomee npuemnemoe
CPABHEHUE C KHTAHCKHUM IPEJICTARICHHEM 00 OpraHax MOMXKHO HAlTH B YYEHHUH
I1LK. AHoxuHa 0 ()YHKIIMOHATBHBIX CHCTEMAX,

K nBym ocHOBHBIM KaTeropusm otHocatcs: opranel [[3AH nerkme,
CCJIC3EHKA, Cepie M NepHKapid, [MOYKHM, I1e4YeHb. IDTH  IUIOTHBIE,
MapeHXHMAaTO3HEIC opranbl oTHOCATCA K MHbB. MX HasHavenue - nepepaboTka u
XpaHeHHe MHUTATElbHLIX BELIeCTB, KU3HEHHOH SHEepPruM, KpPOBH W KHUJAKOCTEH
OpraHusma.

Opransl @Y - KemHuHBIH MY3bIPb, TOHKHH KHIICYHHK, KCTYI0K, MOUCBOH
MY3bIPb, TOJICTBIH MY3bIPb. JTO MOJHBIE Opradbl U oTHOCATCA K AAH. Haznauenue
HX — TMEpeBapHBAHHE, BCACBLIBAHHC IHIIH, 4 TAKKC BBIBCACHHC IIITAKOB H3
OpraHu3Ma.

Kpome Toro, cymecreyor jodagounsle HeoObluHble DY opranb: marka,
COCY/IbI, TOJIOBHOM MO3I, KOCTHBIH MO3T, KOCTH.

B apesuux Tpakratax ckazaHo: "[late [[3AH opraHoB xpaHsaT
ﬂ'-lHI[[{ﬁHH}"I{), IlH'l'ﬂ'I'ﬁ!JIhH}’I{] q”, HE HCTOIAd €€ OHH HallOJIHHAKYTCHA, HO HE
nepenonuatorca. lects @V opranoB mepeialoT BOAY M MHILY, HE XpaHsS ee,
MO3TOMY OHH MOTYT NepepaldaTeiBaTh €€, HO He nepenoanatees” [1].

CpoeobpasHo 1pejcTaBieHa XapakTepHCTHKA BbINIEHA3BAHHBIX OPI-aHOB.
0BeMBI MOCOOHA M MOCTABICHHBIC LETH HE Jal0T BO3MOKHOCTH NMPHBECTH HX
onucanue. [IpuxoauTrcs orpaHUYUTECA OPUMEPAMU.

[I3AH - opran neuyens. OtHOCHTCA K iiemeHTy "nepesy”. MyHKuus -
HAaKOIUICHHE M XpaHCHHC KpoBH (apyroe Ha3zBanue "Mope kpoeu'),
Obecneunsaer wmpkynsuuio YM B  opranusme, a TakiKe KOHTPOJIHPYET
COCTOAHHC CBA3OK.

Bxoauele popora I'naza. O cOCTOSHHMM MN@YEHH MOMKHO CYAUTH M MO
HOrTaM. [ledeHs XpaHuT ayX, yIUpaBiIseT "MOUMOHANBHON chepoit. YXyiamenne
COCTOAHHA ITICUCHH MOKCT BBIPAKaTbCA B YXYILICHHH 3pPCHHA, cla3Max H
CyJ0porax, BbIBUXax H pPacTAMKEHHAX H3-3a cnadOCTH CBA30YHOrQ arnmnapara,
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OecnpU4YMHHOM MOSBIEHHHM T'HEBA U T. .

[Teuenn, kax I[3AH opran, ceg3ana ¢gynxkumonansno ¢ OV opranom -
JKCMYHBEIM MY3BIPEM, KOTOPBIHM TakKe OTHOCHTCA K anemcHTY ' epeso".
@yHKIHA - XpaHEHHE 3KEIYM W BblBeJeHHE ee B KulueyHuk. Kpome Ttoro,
JKEIMUHBIH TY3BIPE - OPraH PacCyIUTENbHOCTH H PEMIMTENBHOCTH, TAK CUUTAIOT
JIpeBHHE MeIUKH KuTtas.

Marka oTHOcHTCA K HeoOblyHBIM DY opraHaMm. @MyHKUHSA peryiupyer
HOJIOBOH LMK M nuTaer 1wiog. OHa TEcHO CBA3aHa C [OYKaMM, W ee
penpoayKTHBHAA crocodHocTh 3aBHCHT oT YW mouck. OT MaTKH HayHHAIOTCA
JIBAa 49yJeCHBIX MepHAHaHa "mepeaHecpeAHHHBIN" (peryaupyeT QyHKLUHK BCeX
HHb kananor) u "nopguumarommiics” ("mope" UM japenajuarH  riaBHBIX
KaHAJIOB TeJia, PeryisaTop BceM JHepruM OCHOBHbIX KaHanor). Kpome Ttoro,
MAaTKa TCCHO CBA3AaHA C CEpJiEM, TIEUCHBIO, CEJIE3EHKOH, ‘[HE([)}’HICILHH KOTOPBIX
BIIMACT HA €€ COCTOAHHE.

Takxe ceoeoOpazHa TpakToBKa o0mieii natonorun LI3AH u @V opranos.
B rpakrare "HAHb II3MH" rosopurcs, uro ecnmn 00ibHONH XoueT Xomnoja M
XOYET TEIIa M HE XOYET HUKOTO BHACTh, 3HAYHUT, O0JIC3Hb HAXOAHUTCS B OpraHax
- xpanunuwax 3AH "fuckue Oonesnu nposiBnfwTCA MKelaHWEM X0JloAa M
obmareca ¢ moabmMu. MHbckwe Oonesnu nposBisioTes KelaHWEM Teria, M
3aTBOPHTLCA H OCTATLCA B OJJHHOYECCTBE' .

Kpartkoe 3nakoMcTBO ¢ KuTailckol Teopued akynyHKTYpbl [103BOJISAET B
HEPBYIO OYepeb OTMETHTE €€ CaMOOBITHOCTh, OCHOBAHHYIO Ha (prilocofckux
KOHIICTIIMAX HceleaoBarenci /IpesHero BocToka.

HaOnwoparensHocTh LenuTENed BOCTOKA MO3BOMHIA HM  IMPHATH K
YOCKICHHIO ¢IMHCTBA "3¢MIIH, YCTOBCKA H KOCMOcA", BBIBECTH 3aKOHBI O TOM,
4YTO BCE BELIM W ABJIEHHSA HAXO/ATCA B IOCTOSHHOM JIBUMKEHWH, B3aHMOCBA3H H
M3MEHEHHM, @ B TIIPOIECCe MW3MEHEHHS BCE OHM  [EPEXOIAT B CBOIO
MPOTHBOMON0KHOCT.

[IpeacraBneHHble BbIllIE JaHHBIE TOBOPAT O B3aHMOBJIHMAHHH MEKAY
punocoduern u MeauumuHon. Hecomuennoi szacnyroi nenwreneit  Kuras
ABIACTCA BO33PCHHE O TOM, UTO HEJIOBCUCCKHIl OPraHH3M SBIACTCH CIIOKHOH
CUCTEMOM, KablH W3 3JIeMEHTOB KOTOpoll () yHKIHOHANBHO CBA3aH C
OCTAILHBIMH,

Kounenuuun MHb AH u ¥V CHH B npunoskeHun K KHBOMY OpraHH3MYy
NO3BONMAN pa3padoTars NOPHHIMIBL W [PABHIA 03J0POBIEHMS OpraHmu3ma
nyreM Bo3zjeicTeus Ha Toukd. [IpusHare »th yuenus, ocobenno Y CHH, rue
BCC OpraHbl HMCIOT OIPCACICHHYH CHMBOIHKY (OroHb, BOoJa W T.O.),
JEHCTBHTEILHO TPYJIHO, HO pes3syibTarel JieueHus no npasuinam Y CHH
3aCTaBJIAIOT € YBa)KCHHCM OTHOCHTBCA K JTOHM TCOPHH H MOTHBHPYIOT K
yriayOneHHOMY M03HaHUW ee. K comanenuio, B BeTepUHAPHHU HCIIOJIB30BATH
npaguia nogdopa rouexk no ¥ CHH nam npejacrapisercs MaloBeposTHBIM, B
CHJIY TOTO, HTO CICUHAIbHBIC TOYKH PACHOI0KCHBI HHKC JIOKTA H HHMKC KOICH,
0 4eM ObLII0 YKa3aHO Bblllle. ITH TOYKH MPAKTHYECKH HEOCTYIIHbl Y KPYIHBIX
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MUBOTHBIX, OCODEHHO B YCIOBHAX (DepM U KOMILIEKCOB.

3apgepuias  KpaTkoe M3JI0KEHHE KHUTAHCKOH TEOPHH  aKYIYHKTYpHI,
yMecTHO OYICT B JBYX CJIOBax CKa3aTh 0 cmocodax mccaemoBaHua. Kpome
HaOIOAeHHH 32 SBJIEHWUAMH I[PHUPOJbI, COCTOSAHHEM 4eloBeka, oTbopa
MpPEKTHBHBIX TOYEK W T.I., B JpeBHeM Kutae (HauMHas ¢ 310XH JHHACTHH
Xanws co Il Beka mo H.3.) BpauaMm pa3spellald HCIOAbB30BaTh /IS H3YHCHHA
Ka3HeHHBIX npecTynHUKoB. [loaTomy 3ano0iaro 10 Haweid 3pel ObUIM ONHCAHBI
TAKME OpraHbl, Kak CEJIE3€HKA, KOTOPOH IIPHITMCHIBAIIACH Qlym{]mﬂ oprasa,
BOCCTAHABIMBAIONICTO paBHOBeCHe KpoBu. (CHHTanoch, 4TO OHAa TPHHHUMAET
MI0XYHK KPOBb U [epe/iaeT ee OYHILIEHHOM ApyrHM opradaM. OnucaHbl CHCTEMBI
yIpaBJIeHHS {[)}-'H[{uusmm JLIXaHHA, TTHILEBAPCHHS, 8 TAKKE [IPYIHe OpraHbl, HX
pa3Mmepsl, JAIHHA cocya0B. M3yueHne NpoH3BOAHIN H HA KHUBBIX NPECTYIHHUKAX,
KoTophie ObUIM  npurosopensl Kk pacceuenuio Ha wactu". Ilpm  sTOoM
HCCIEI0Bant, B YaCTHOCTH, NMCYCHb, BHYTPCHHHE XOJbl MCPHAHAHOB, CBA3b C
JIPYTHMH OpraHaMH M OJHOBPEMEHHO Jefas YKaJlblBaHHE B TOUKH MepHIHaHa
NEUEHH.

B Te nanexue BpemeHa B KuTac NpHUMEHSAIN NPH BHINOIHCHHH ONEPalliH
"onbAHAKOIIMI" OTBAP KOHOIMIIK M Jelalk ONepaliiid Ha PYIHOH Wi OPIOLIHOM
NOJIOCTH.

B sToM nnane npeacrasnseT HHTEpec BhIcKasbiBaHHe J.C. Bazemckoro,
KOTOPBIA JleTalbHO W3y4al KuTalckyr nureparypy: "Kak u3BecTHO, BO BCceM
MHpE HPHOPHUTET OTKPLITHA 3aMKHYTOTO Kpyra KpoBooOpalleHws, KoTopoe
natapyerca 1628 r., npusHaH 3a anraudanuHoM Buneamom ['apeeem. Mexny
TEM B TPaKTe "HEU LI3UH", T.e. 32 19 croseTuii 10 3TOro, ObUIO 3aMUCAHO, YTO
KpoBb, Tpancnoptupytomas razel AH UM u MHb YH u nutarensHbie BeniecTna,
Haxo/uTes B cocyaax” u uTo "cocyabl coobuarTes Mexay codoi no kpyry. B
HEM HEeT Hauaja v KoHua'".

Bece ke rnmaBHBIM HMTOTOM 3HAKOMCTBA C JPCBHCBOCTOYHOH TCOpHCH
ABJISETCH CyIlecTBOBaHHE u3HeHHoH 3Heprun UH. Tlpuuem, aro npusnaercs c
rayOOKOH JPEBHOCTH Kak camo co0o10 pasymerouieecs. Jra o0uenpusHanHas
Ha Boctoke nctuHa o Hammumu YW Henmpmemnema 1ns CHeUaInCTOB 3amaja,
T.K. 3TY 3HEPTUI0 HENb3A H3MEPHTH, 3a()MKCHPOBATh, "MONIYNATE', a TIOTOMY H
IPH3HATE HET OCHOBAHWH. ITO TOJIOKEHHE ABIACTCA HOOYHTEIBHBIM JIIS
M3YYCHHA MEXaHH3Ma JCHCTBHA aKYNYHKTYPBI, HOO €ro Hago JTHOO MOKa3aTh,
100 ONPOBEPrHYTH U MPEAIOKHTL HOBYIO TEOPHIO.

1.3. Cospemennan (3anadunas) meopus akynvHKmypol

Mcropus BHepeHns MeTo/a akylyHKTYphl ¢ Boctoka Ha 3anaj umeer Ty
0cOOEHHOCTh, YTO PE3yIBTATHBHOCTE JICHCHHSA NMPH3HABATACh MOBCEMECTHO, @
TEOPETHYECKHE OCHOBBI €ro OBUIM HENPHEMIIEMBI JUIs CHEIHAIHCTOB 3arnaja.
[Io3TOMY BIOJMHE €CTECTBCHHO, YTO K OOBACHCHHIO MeXaHH3Ma [IeiCcTBHA
AKYIYHKTYPbl OBUIH NPHIOKEHBI (PU3HOJOrHYECKHE KOHLEMIHH U METOIHKH
oOuLenpH3HaHHbIe Ha 3anaje.
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JleiicTeue akynyHKTYphl C MO3ULUH JPeBHEKUTAHCKHX HCcleaoBareiei
OCHOBAHO HA HAJIWYMHM M JIBUKEHUH KU3IHEHHON DHEPIrUH 10 MEpHIMaHaM M
TOYKaM, 4epe3 KOTOPBIC OCVIICCTBIACTCA CBA3L ¢ BHEmHCH cpenoii. Ho c
MO3HLHUK 3anajHOro CHelHalluCcTa 04eHb TPY/JAHO MOBEPHUTh B HAIUYHE TOYEK W
MEPHAMAHOB, €CIIH MOPhOIOIrHYECKHE CTPYKTYPBEI HX HE OOHApPY/KEHBI, €CIIH
JKH3HCHHYI) DHEPTHIO HENMb38 W3MEPHTE HIM Kak-THOO0 MoKa3aTek (PU3HYECKH ee
HaJIHYHe.

Hinoxenune COBPEMEHHBIX TCOPETHYECKHX B3IJISJI0B HA MEXAHU3M
JCHCTBHA aKYMYHKTYPHI JOTHYHO OYACT HAYATh C ONMHCAHHA HCCICIOBAHHH IO
MOPGONOTHYECKOH CTPYKTYpPE TOYEK M MEPHAHAHOB (KAHAIOB), a 3aTeM o
HanboJiee paclpocTpaHeHHOM Ha 3anajie TeopernyeckoM 000CHOBAHHH METO/IA.

Ha poaune akynyHkTypel npuszHaHue sHepruu «HH» cosepuienHo He
03HAYAN0 3HATB XapaKTEPUCTHKY, Koropyik 3anumaer «YH» B cnekrpe
AICKTPOMArHUTHEIX BOJIH.

EcTecTBeHHO, ¢ MO3HIMH 3aNaHOTO CIIELHAIHCTA HENb3s OBUIO MOBEPHTE
B HAJIHYME DHEPTHH EIIE U [TOTOMY, YTO HE OBIIN JIOKa3aHkl MEPH/IHAHEI U TOUKH
KaK MOP(OTOTHUECKHE CTPYKTYPHI, T.€. €CIIH HET MPOBOAHHKOB, TO HE MOXKET
ObITh M 3Hepruu. [loaTomMy BHONIHE NOrMYHO, YTO HA 3anajie BOMPOCY U3YUEHHA
MOPHOJIOTHH  KaHWIOB W TOYEK ObUIO YIENEHO TEPBOCTEICHHOE, caMoe
CEPLE3HOC BHHMAHHCE,

HauOonee neranbHblil OTBET O CTPYKTYpPe TOYEK AKYNYHKTYPbl JaH B
paborax H.M. BepxOuuxoit (1981, 1987, 1988). Ilpesxne Bcero, aBropom
VCTAHOBJICHO, HYTO AKYOVHKTYPHBIC TOYKH pacHoiaraloTcad Ha YPOBHE
MOJAKOKHOM KJIeTYaTKH, MBI H cyXoxunui., [log Toukol npoxoasatr Oonee
KPYIOHBIC  HEpBEI M cocyael.  Jlokyce  Toukm — ofpasyeT  COCYIEBI
MHUKPOLIUPKYJISPHOrO PYCJia, HEPBBlI M OKPYKAWIIYK HX COEAUHHTEILHYIO
TKaHb ¢ OOJBIIMM  KOJHuecTBOM J1adpouuToB (TydHeiX Kierok). Hepssi,
IPOXOIAIIHE B apcoiaX TOYMEK AKYIYHKTYPBI, BKIIOHAIOT B ¢e0f pasHOPOIHBIC
HEpPBHLIE BONIOKHA. HepBHBIE CTBOJMKH MNPEACTABICHbI MAKOTHBIMH M MEHEE
MHOI'OUYHCIIEHHBIM H GE!'.BP«-ISIK{"J'I'HHI'HH BONOKHAMH, Hﬂ‘pﬁhl TOUEK ﬁ{ﬁl'fl’l'hl
[NIHKO3aMHHOT/IHKAaHaMH. X 0Donmodkn cHneHO BackylnsgpHioBaHel. Hepeer TA
Oorata cyib()aTHBAaHHBIMH KHCJIBIMH MYVKononucaxapuaamu. [na nepro TA
XapakTepHbl WX CBA3M C TydHbIMM KieTkamu. JlaDpoumrtel pacnonararorcs B
000I0YKaX HEPBOB, CPEIH HEPBHBIX BOJOKOH, CBA3AHBEI ¢ COCYIaMH HEPBOB.
CyMMapHBIi MUCTAMHHOCBA3LIBAKOMIMN MHAeke B apeoiax TA 3Ha4YMTENLHO
BLIIIIE, YEM B OKPYKAIOIIMX 30HAX.,

KpoeeHocHBIE coCyAbl MHKPOLUHPKYIAPHOIO pycia 00pa3ylT NeTIH,
KJIYOOUKH, apTepHOBEHO3HBIE AHACTOMO3bI, MHOI'OKpaTHO passerBisiores. B
obonouKax cocyaoB oOHapy:kHBawTCa madpouuTel. OHH pacmonaraiTcs Ha
ypoBHe 0azanbHbIX MeMmOpaH, B MPOCBETe COCY/A0B, B COEAMHUTE/IBHOH TKaHM,
okpy#karowieil cocyiusl. B apeane TA norogeie skenesbl He oOHapyskennl. (H.H.
Bepxbuukasa 1981, 1987).

H3nomxeHHoe yka3blBaeT Ha TECHBIE IMPOCTPAHCTBEHHBLIE CBA3H HEPBOB,
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cocyqoB M Ja0pOLMTOB OCHOBHBIX CTPYKTYPHBIX  3JIEMEHTOB  TO4YEK
akynyHkrypel. Kpome Toro, B apeasax TA mHepenko oOHapyKuBawTCs
aumdaTHIeCKHe  cocyasl,  o0pa3ylonme  MHOTOYMHCICHHBIC — BBICTYTIBL.
Habmoaar0Tes CKOMIEHHS TYMHBIX KIETOK U THMQaTHYeCKHX COCY/I0B.

Hanee H.M. BepxOuukas orMevaer, 4TO 30HAa TOYEK AKYIIYHKTYPBI
o0IamacT 3HAYMTCABHBEIM 3aIacoM OHOJOTHYECKH aKTHBHEIX BemlecTe (BAB),
JIEMIOHUPOBAHHBIX B JnadpouMTax, HepBax M KpoBM cocyaoB. Haubonee
PEAKTHBHBIMH JJIEMEHTAMHM B 30HE aKYIIYHKTYPHBIX TOYEK ABIAOTCH TYYHBIE
KICTKH H COCYAbl MHKPOLUHMpPKYIApHOro pycia. llocneanme, kak H3BECTHO,
UrparT OONBUIYHY POk B ODMEHHBIX MPOLECcAX W peryadiud roMeocrasa.
TyuHble KIIETKH PacCMaTPHBAIOT KAK OJIHOKIETOUHBIE FHJOKPHHHBIE HKelesbl,
peryJMpyrlie roMeocTas.

Ha »srom wmopdonoruueckom  ¢parMenre  cieiyer OCTAHOBHTLCH
noapoOHee, T.K. BBRIPHCOBBIBACTCA 3HAYMTCABHAA POIb JTaOpOIWTOBR 1A
(OYHKIHH TOYE€K AaKYOVHKTYpPBL. AHATH3Hpyd pag  pador 1no  QYHKIHH
nabpouuros (.0 .TTopruosa, H.M. BepxOunkoii, Banpan A, u jap.), Ml
CICIanH TOMBITKY O0DOOIIHTE M CHCTEMAaTH3MPOBATE JAaHHEIE O (YHKIIHH
TY4HBIX KIETOK H CKOHLUEHTPHPOBATL MaTepHan B hopme Tabnuuel (Tad. 1.3.-1).

Tabmuma 1.3.-1

ql}’lllﬂuﬁﬂl[ﬂ.ﬂbllﬂﬂ XAPAKTEPHCTHRA ﬂa'ﬁpﬂuli'l‘ﬂli, pacno10KeHNBIX B 30HE
AKYIIYHKTYPhI

NOFEATTAZALIMHA DYHKLIARA
£ SO HOKNE TOHHBIA
—& COBOQMHUTENEHOMW THAHM, SHADHPIHHEE DpraH”
OKpyHAIOLUER HEPEBI 1 TRoAYLMPYIOT, ASTOMMOT W Ceipe
THEYIOT GHONOMSECKM SETHBHBIE BE
Cocyabl WECTES
—B 0DOoNOYKaX HEQEDE, —MHCT SllAH —MEMaFH,

=B QIOT QM H = PRAKAHE,

CEA33HA C COCYAaMA HEPEOB ik i
—& 000noYKax COCy 006, —KATEXONEHE
-B NPOCBETE COCYA0E ~BLIATAT0MAH
NAEFPOUIAT
M
TydHEA KNETKS
MM TEAHEEOH
Gazodgmn
CBCOWMCTBA BOINBEACTEME
-bricTpasA peakuma Ha
BOSAEACTENE BEHYTPEHHENR W ~NMOTEHUMAN KNETOYHOW
BHELIHER Cpegbl, mMemMbpanb:
~pazHo0BpazHan peuenTopHan —Ha KANKAAPHEE KPOBOTOK,
BOCAPHHMYHEOCTE M =Ha NPOHKLEAEMOCTE COCYIMCTRIE

ETORHEA EUMA
-?J%glrip;griapme:x::uéecme CTEHOK W ENSTOYHEY 0DOnoYek,

R —Ha 3KCTEPOPELENTOPb! KOXM,
BHOXHMKUYECKME Pa3ApEKEHIA Sl el L
W HEPECE
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Mopdonoruueckas xapakTepHUCTHKA 30H AKYNYHKTYPHBIX TO4YeK Jaer
OCHOBAHHE 3aKIOYHTL, YTO (PYHKIMOHAIILHBEIE CBOHCTBA TOYEK OIpee/saoTes
HX CTpyKTypoH. KonudecTBo TydHbIX KiueTok, nmo gaHHeiM K.K. Pyasura,
3aBHCHT OT rOpMOHaNbHOrO (groHa. Tak, THPEOHIHH H ICTPOreHbl YBEIHYHBAIOT,
a UIPOrecTEPOH H KOPTH30H YMEHBIIAKT HX 4HCH0. Takke KOIMYECTBO
NaOpOLUTOB YBEIHYHBACTCSA MPH YCHICHHH KAMHUIAPHOTO KpOBOOOpalieHHs.
13 ckazandoro Beime 0 MOP(ONOrHUM TO4YEK AKYNYHKTYPBI, HECMOTPS Ha
PasHOPEYHBOCTH B3IJIS/IOB, BCE-TAKH CJIE/YET IPH3HATE, YTO padoThl MOC/IEHUX
JeT T0 MEPE HAKOMICHHA [JaHHBIX H COBCPIICHCTBOBAHHA MCTOIHMK
UCCIE0BAHMI AT OCHOBAHME CYMTATh, YTO Mopdororuyeckas CTPYKTypa
TOUEK HIVIOYKAIILIBAHMS JIOCTATOYHO 0003HAYEHa.

Mer cornaceel ¢ BeiBogom H.M. BepxOuukoi, uto (yHKIHOHAIbHBIE
0COOEHHOCTH TOUKH aKYIYHKTYPBI JIETEPMUHHPOBAHBI UX CTPYKTYPOIl.

3aBepmuTE pa3roBop o Mopdonorun Todek OyIeT HEMpaBOMEPHBIM, CCITH
He CcKazaTek O (YHKIHOHATBHOH XapakTepHCTHKe HX, ocobeHHO 00
NIEKTPOHHINOIOTHYECKOM.

1.4. Dnexmpochuzuonocuneckas xapakmepucmura TA

H3yuenue IEKTPOPHIHOIOTHIECKHX XapaKTEPHCTHK TOYEK
AKYIIYHKTYPBI 3HAYHTEIBHO PAcCIIMPHIO BO3MOKHOCTH MeToda. B wacTHOCTH,
MOSBHIIACH BO3MOKHOCTE OTpeeniaTh COCTOSIHHE OpTaHOB no
IEKTPOPHHIHONOIHUECKUM  TI0KA3aTeNsM, KOHTPOIUporaTh 3PQeKTHBHOCTh
TCpanMH MO TOYKaM H ONPECIACIHIOChE HOBOC HANpaBICHHE TEpamHH -
INEKTPONYHKTYPA.

3HAYMTENBHBI  BKIAJ B W3YUEHHE  EKTPOPHIMOIOIMUECKHX
xapaktepucTHk Todek BHec J.H. Niboyet (1951, 1963). Ero uccnenopanus mno
H3YUEHHIKO DJIEKTPHYECKOIrO COINPOTHRICHHUS KOAKH CHEHAIBHBIM 1PHOOPOM
MOKa3alH, 9TO MOHHKCHHOE JICKTPOCONPOTHBICHHE ABIACTCA HCIPCMCHHBIM
CBOMCTBOM TOYKH.

B.I'. Borpanuk (1958), I'.JI. Hopunckuii (1959) u ap. Takxke yCTaHOBHIH
CHIJKCHHE DJJICKTPHYCCKOTO COMPOTHBICHHA KOKH B TOYKAX AKYIIYHKTYPBI H
Jlaiu DoJiee AeTalbHYK XapaKTepPHCTHKY ITOMY (peHOMeHY.

bonemoii  BKiaj B M3YYEHHE  KOMIUIEKCHOH  (DYHKIIMOHAJIBHOM
xapaktepucTHKH Todek cacnan AK. Ioammbaxum (1955, 1960). PesyasTaTh
ero ucclie/I0BaHHI FOBOPAT O TOM, YTO B TOUKAX UITIOYKAJIBIBAHUS HAOJIOaeTcs
YCHIIEHHOE  [OTJIOIIEHHE  KHCIIOPOja, B HHX  OTMEUYAeTCs  IOBBINIEHHE
TCMIICPATYPBI, CHIDKCHHE OIICKTPHYCCKOTO CONPOTHBICHHA, MaKCHMalbHas
00JIE3HEHHOCTD, THIIEPEMHA WA aHEMHS.

JacnyxkuBaeT BHEMaHHMA padota G. Grall (mutHposano mo JI.M.
Tabeeroil), U3 KOTOPOH BBITEKAET, YTO IOCHE MepecaJkH KokKH Tomorpadus
TOYEK aKYIYHKTYPl M MEPHJHAHOB oOcTaeTcs HeusMmeHHoi. [lepecameHHbli
V4ACTOK KOJKH Cpa3y MOCI¢ OTACICHHA OT CBOCTO MPEKHETO MECTa TCPACT CBOH
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nepBOHa4YalibHble CBOHCTBA M NpHOOpeTaeT 3IMEKTPHUECKYID XapaKTepUCTHKY
TOr0 y4acTKka Tela, B KOTOPYI OH NoMeuaercs. ABTOp cenan BhIBoj "Koxka
SABIACTCA TOJNBKO MOAACP/KKOH H OTPAKCHHCM IUPKYIAIMH Oonee TnyboKoid
YHEPIrHH, TOKH KOTOPOH HEM3MEHHBI'.

JpyruMu cioBaMH, aBTOp TAKKE YTBEPAIACT, YTO TOUKA JOKAIH3YETCA
oA KOMKHBIM MOKPOBOM. JTO B IIEJOM MOATBEP/KIAIOT JAHHBIC PETHCTPaIliH
WIEKTPOPHU3INONOrHYECKHX T0Ka3aTelei, MOJy4YeHHbIX, €eCc/Id MOMHO Tak
BBIPA3UTECA, OT CAMHX TOYEK.

Taxkoii ;kHB0Oit 00BEKT KaK PACTCHHA TOKE HMCIHOT AKTHBHBIC TOHUKH.

ML.K. Teiikun (1970) oOHapy:KHI He3pUMBIC TOYKH OHOHMHpOpMaUHH Yy
PACTEHHIl, KOTOPBIE, KAK H3BECTHO, JIMIIEHBL] HEPBHOH cHCTeMBL. TOUKH OBIIIN 11O
dhopMe H CHMMETPHUYHOCTH PACIIONOKEHNUSA CXO/IHBI C TAKOBBIMH Y YeJI0BEKa.

Xapaxmepucmuxa moyex aKxynyuKmypo

1. [ToHuskeHHoe snekTpudeckoe conpoTuBiedue (20-250 kOm)

2. denomen TpancopMalMK TOUYKH B 30HY IIPH HANIPAAKEHHH QYHKIIMH WIIH
BOCIIATICHHA OPraHa Mo MOKa3aTeNio MOHHAKCHHOTO JJICKTPOCONPOTHBICHHS.

3. IloebllieHHas MecTHAA TeMmepaTypa.

4. Hu3kuii nopor 4yBCTBUTEIBHOCTH H YHHBEPCATEHOCTE TOUKH K BHCITHUM
BO3/ICHCTBUAM, pa3MYHBIMM  (PAKTOPAMM: HIVIOYKAIBLIBAHHIO, JABJIEHMIO,
TeMIIepaType, JIEKTPHUYECTRY, JIYUY Jiasepa, XUMIIpelapaTtaM 1 T.1.

5. lloBplIcCHHOE ~ KONHYECTBO  BBICOKONPOHHIIACMBIX — MEKK/ICTOYHBIX
MeMOpaH (LIeneBbIX KOHTAKTOB) B AMIUAEPMOCE B 30HE TOUYKH.

6. MeHOMeH JIMKBH/AIMH (MCUYE3HOBEHMS ) TOUYKH IPH €ro arpoduu win ero
OTICPATHBHOM YJIa/ICHHH.

7. eHOMEH «CBEYEeHHA» TOYKH (BBIICICHHUA IHEPIHH) B TEYeHHE Tpex
CYTOK 11ocJjie ru0e/IM KHBOTHbBIX.

8. Konmenrpanus TO4YeK 1O 30HAM  BOCOPHATHA  creru(pHYecKOi
HH(pOPMAIHH.

9. Cnenuiduyeckoe Ha3HAYEHHE TOUEK — CBA3bL C BHYTPEHHHMH OpraHaMu,
pa3aHYHBIMH CHCTCMaMH OPraHH3Ma H y4acTKaMH Tera.

10, AcHMMETpHS IEKTPOIIPOBOJAHOCTH TOKA 110 «+» H «—»,
11. JHEPreTHYCCKHI KapKac — CHI0BBIC THHHH OT TA «+t» K TA «—»

Cunraem yI00HBIM JUIS YHTATENS W3JIArath IEKTPOPHIHOIOIHUECKYIO
¢dyukmuo TA B cpaBHHTEIBHOM TUTAHE ¢ MCXAHH3MOM JICHCTBHA pedriekca.

MarepuanbHoll OCHOBOIH peanu3alHu peduiekca B OpraHu3Me ABIAETCH
HepBHad cHcTema. Peanmsauma  peduiekca  BKIOYAST  1I0CHEA0BATENbHOE
JeHCTBHE UEMOYKH PAaa MophOTOrHHECKHX HEPBHBIX CTPYKTYp: peLlenTop
LHEHTPOCTPEMHUTENbHBIH - HEPBHBIH MNYTh - aHAIU3ATOP LEHTPOOEHHBIH -
HEePBHBIN NyTh. [lojuepkuBai, noka peub wiIeT 0 MOPPOIOIrHIECKHX HEPBHBIX
CTPYKTYpax peanuzauun peduiekca. O pazgpakuTeaI¢ H OTBCTHOH peaklnu
pPa3roBOP OT/1e/IbHBIH,
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[leproii cTpyKTYpOil, KOTOpas BOCHPUHHUMAET JeHCTBHE pa3ipaxKuTels,
Oyuper  peuentop. B pM3MONOrHM  M3BECTHBI  AKCTEPOPELENTOPHI M
uHTepopenenTopel. [IocKkonbKY TOUKA AKYIYHKTYPBI OTHOCHTCH K IOJKOMKHBIM,
T.€. BHYTPEHHMM (OPMHPOBAHHAM, TO pedb MOKET MATH O BHYTPEHHHX
peuentopax. K  wuuTepopenentopam  ortHocarca  Oapo-, Bectubyno- M
nponpHopenenTopsl. IlepBeie oTHOCATCA K KPOBCHOCHOH CHCTEME, BTOPBHIC - K
BeCTHOYJIAPHOMY annapary, a [OCIe]HHe - K CKEJeTHLIM MBILILAM, CBA3KAM,
C}I'(J'I'EBHI':IM C}"["-‘IKE[M. YKEI.'}EIHHH'@ BH}-"I'pE:HHHﬂ pﬁllﬂll'l'(}phl BRITTOJIHAKYT C'I’pﬂl‘ﬂ
OTIPEICTICHHYI CIICHHATH3NPOBAHHYIO (DYHKIIHIO.

EcTe cooDlieHHs 0 HATHYHH MICKTPOPELENTOPOB, HO OHH PACIONOKEHEl B
koxe. MBIl He MOKEM IIPHHATE HX BO BHUMaHHE, T.K. OHH HE UMEIOT OTHOIIEHHS
K TOYKAM aKynyHKTypel. Beime Ovuin onucansl onweitel (G.Grall, 1980) mo
nepecajike JIOCKyTa Komu M jmartoctuku TA. Beuto jlokaszano, uro TA He
TPAHCIUIAHTHPYETCA € YYacTKOM KOKH, a OcTaeTcAd Ha 'poaHOM MecTe" H
MPOABIAETCA Ha NPHAKUBISHHOM HOBOM JIOCKYTE SMHAEpMHCA. 3JHAYUT, €CIH
MPEANONOKHTE, YTO B TOUKE IPUCYTCTBYIOT PEIENTOPLl, TO OHH OyayT
OTHOCUTBCA K KAaTEropHH HHTepopenentopoB. Ilockoneky peds HACT 0 TOYKE
AKYIIYHKTYpPbl, KaKk O NepBOM 3BeHe peIeKTOpHOH Ayrd, HaM HeoDX0AMMO
ONPEICINTL, KAKHE M3 Ha3BAHHBIX BHYTPEHHHUX PELEHTOPOB MOIYT OBITEH
IIpeACTaBICHBI B HEH.

Haznauenue peulentopoB - BOCIPUHMMATL BO3AEHCTBHS OIpe/ieleHHBIX
¢axropos. Ilosromy Oyuer ymecrtHo BenoMHHTBE, uto TA pearupyer Ha
BO3JCHCTBHE HITIOH, NPHAKHIAHHCM, TOKAMH MaJIOH CHIBI (MIOCTOSHHBIM HIIH
UMIIY/IBCHBIM ), XOJIOA0M, JaBJI€HHEM (mpeccypa), pasjpaxarwuiMMH Ma3siMH,
¢uTOnmpenapaTaMu, IyYOM Ja3epa, MATHHTHBIM II0JIEM, TOMEONATHYCCKHMH
nekapcreamu, a 1o jgaHHeiM H. 3. Camocrok, B.IL JlsiceHtok 1 ap. (1994) u Ha
Takue (PAKTOpPhLl BHEIIHEH cpejbl, Kak arMocepHoe JlaBlIEeHHE, MarHUTHBIE
OYPH, COMHEYHAA aKTUBHOCTL M T.11.

[TepeveHs hakTopoB BO3ACHCTBHA MPEANOIaraeT i HalHYue CIeLHATbHBIX
PELEITOPOR, TMOCKOJLKY MOCHIE/HHE CTPOro cllt‘;umpuqm,l K pa3/IpauTe]Isam.
Ecnu ato Tak, To B nokyce TA mo/mkHBI OBITE MEXaHOPELENTOPEI, PearupyroLue
Ha pa3JpakeHHe HIT0H WIN JaBlIeHHE, TEPMOPELENTOpPEl Ha TEMI0 W XOI0[;
XEMOPELENTOPbl OUEeHb IUPOKOro CIEKTPA BOCHPHATHS Pa3/IMUHBIX 110 COCTABY
JICKApCTB H MX KOHLCHTPALIHH, 1€ Ja/K¢ HCT HH OJHOH MOJCKY/Ibl XHMHYCCKOTO
BelllecTra (roMmeonaruyeckue npernaparsl BBICOKOI1 [OTEHLHH );
IEKTPOPELEITOPLI, BOCHPHHHMAIONIHE TOKH MQJIOH CHJIBL, JIa3epOpelenTophl -
IYYM  Ja3epa pa3iM4YHOrO  CHEKTpa  W3JIYYCHHA, MAarHMTOPCLICITOPHL,
BGCIIpHHHMﬂKﬂ]LHE MAI'HHTHRIE CHIIOBBIE JIHHHH, pﬁllﬁ‘ll'l’ﬂphl,
BOCIIPHHHMAIOIIHE (HaKTOPBEl aTMOC(HEPHOTO BO3ICHCTBHA.

HN.3. Camocwk, B.IL. Jleicenrok u ap. (1994), npealiofoxuiu, 4ro
UMeroTes  "sKouenTtopel’ - pelENnTOpBl  CHCTEMBI  3KOLEHUTHBHOM
YYBCTBHUTECIbHOCTH, 3aKIKOYCHHBIC MNpecHMyIIecTBeHHO B TA, KoTopsie
CIIOCODHBI BOCIPHHMUMAThL W3MEHEHMS 7JJIEKTPOMArHUTHOIO 1078 3eMIn H
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BIIMSIHUE MeTeo(aKTOpOoB.

B wrore, oOpazHo roBops, TOUYKa AKYNYHKTYPBl JIOJDKHA HWMETh
MopdocTpyKkTypy "OyKkeTa penentopos”.

[Ipeanonoxum, uro TA nelcTBUTENBHO NpeAcTaBlIfseT cCODOH OuUaroeoe
CKOIUIEHHE peuenTopoB. 3HayuT W Gyukuma TA Jlo/KHA pealn3oBbIBATLCA
yepes 9TH (opmupoBanug. Ho Torja BO3HHKAeT pAd MOMOKCHHWIL, paHee He
W3BECTHBIX (PMU3HOJIOTHH.

BenomuuM  pyHkumonansieie  ocobennoctn TA. B TA  Beerna
NOHH/KCHHOE 2ICKTPOCONMPOTHBICHHE. 3HAYHMT, BCC HA3BAHHBIC PCLENTOPHI
JIOJIKHBI ObITh HAJENIEHbl PAHEe HEU3BECTHBIMH (DYHKIHAMH: IMOHHXKATh CBOKD
NIEKTPOIPOBOJHOCTE MM (M) OKpy:aroumx TkaHeil. [lpuuem, umeHHo Bce
pelenTopel, a He TOJNLKO, J0nycTHM, 1ekTpo. [Toromy uTo oana w3 QpyHKUUH
TA - IPH ONPEICIICHHBIX COCTOAHMAX YBEJIHYHBATH HJIH YMEHBLIIATH IUIOMHIA/1b
noHHAKEHHOTO AMeKkTpoconpotueiacHua (I12C). Yeenwuenwe mmomaan [19C
IPOUCXOINT JIaKe B AECATKH Pa3 U 3TO YBeIHYEeHHAA 30HA TAKKe BOCIPHHUMAET
BCe (PaKTOPELI BO3JICHCTBHS, KAK W MCXO/HAd ruromais TA.

YtoOsl 00BACHUTE 3TO ABICHHE C MO3HIHH pediIcKea, Haao MPH3HATE, UTO
N10MIa/b PEUEniMH YBEIHYHUBACTCH, BO-IIEPBLIX, B 3aBUCHMOCTH OT COCTOAHHA
oprata (BoclajJeHue, HalpsaxeHHe (QYHKUIHMH) M, BO-BTOPBIX, PEUENTOPb Kak
MOP(OTOTHYCCKHE CTPYKTYPBl (HCPBHBIC OKOHYAHHA), JOUKHBI OBICTPO
3an0aHATh mowans [9C, T.e. pakTHYeckn MM YBeIHYHBATEL CBOH 00beM, HIIH
pasMHOKaTheA. Mbl BBIHYKIEHBI HPHOETHYTE K PaclpOCTPaHEHHOH B Hayke
tpaze: B JOCTYMHOH HaM JHTEPATYPE MNOA0OHBIX COOOIICHMH MBI HE
00HapYKHIIH.

CoseprreHHO HEOOBIMHAA CHTYALIHA BBIPHCOBBIBACTCSH, KOTAA MPHXOIUTCH
¢ no3uuMu peduiekcollorid  00BACHATE Takyw crnocobHocts TA, Kak
(pyHKIIHOHMpOBaHHE MX B TedeHue 3-7 jHel nocne rudenm opranmsma. Kak
OBUIO CKa3aHO BBINIC, MOCIC CMEPTH PETHCTPHPYCTCA IUIOMIAAEL MOHHAKCHHOTO
conpotusienusa TA Bcex Tovek opranusma. OOBACHHUTE ITO ABIEHHE C MO3ZHIUH
dusnonorun, a rtem Oonee peduiekTopHOR  TeopuM, HeBosMokHO, Hbo
BBEIPHCOBBIBACTCSA Takasd KapTHHA: MOP(POIOTHYECKHE CTPYKTYPBI TOYCK
pPEelEenTOPOB MCHE3MH, T.K. BPpeMsA OTMHPAHHSA HEPBHBIX KIIETOK HMCYHCIAETCA
MHHYTAMH, HO HE HacamMu M CYTKaMmH, a (pYHKUMA HX coxpaHwiack. pyrumu
CIOBAMH, TOYKA aKYOYHKTYPBI TIPOJODKAcT Tmociae THOETHM opraHmiMa
(QYHKIIMOHHPOBATL, a Mopdoioruueckoil crpykrypsl Her. Ho ecium opranusm
JKHBOM, MBI YIIOPHO HIEM MOPQOIIOIrHYECKHe CTPYKTYPLI, OOBACHSIONIHE
MexaHu3M paboTel Toukd. He ToBOpHT 1H 3T0 0 Apyrom: (pyHKIMA TOYCK HE
CBA3aHA C PELENTOPAMH, BO BCAKOM ClIYYae, ¢ TEMH, KOTOPbIE HA CErojHs
M3BCCTHEI HAYKE.

Kak o00bfcHHTL ¢ [NO3UMLUMH  pedUieKCOJOrHH  TepMOJIMHAMHYECKYIO
(pYHKIHIO TOUEK KaK IepBHYHOrO peduiekropHoro 3egena. Kasaiocek 0w, npocto
TEPMOPEIEHTOPEI MPEACTABICHEI H ONMHCaHbl B uznonorun. Ho Bee aeno B ToM,
4TO pe4b H/AeT 0 MOAKOKHOM (hopmupoBaHun TA, koTopas 3aneraer nopoi Ha

19



rayouHe 10 7 v gaxe 10 cM 0T NOBEPXHOCTH KOKH, TJIe PACNONOKEHO OCHOBHOE
KOJIHYECTRBO 'I'EpMUpﬂl 121 ITDPUB, Hﬂ I''TABHOE HE B JTOM. HAZHAUCHHE
TEPMOPEIEOTOPOR BOCTIPHHUMATE TEMIICPATYPHOE BO3ACHCTBHE, Kak (akTopa
BHEIlIHEH cpejabl, U olecnevyuBaTh (PYHKIHOHUPOBAHHME 3aLMTHBIX peaxkiui
opranusma. B 30He e TOUKM akyIYHKTYPhI BCEr/la NOBBIICHHAS TeMIIepaTypa
OTHOCHTEIBHO OKpyKarouieil Tkand. [lpm BocmajeHunm HIH HaNpsKCHHH
(DYHKIMK OpraHa TeMmieparypa COOTBETCTBYIOUIUX TOUYEK 3aMETHO [IOBLIIIAETCA
Ha 2-4°C u paxe po 6°C (I".B. Kasees). Tepmoannamudeckas GyHKUHS TOUKH U
Ha3HAYCHHC KOMKHBIX TCPMOPCLENTOPOB COBEPILICHHO Pa3’HOC H CPaBHHBATH HX
HEKOPPEKTHO.

Benue 0bu1o ormedeHo, uro repmojuHamuka TA npsmo koppenupyer ¢
(beHOMeHOM TpaHcOpPMALIMKH TOYKH B 30HY no nokazarent iomaau [19C,
Ecim rogoputk B 3TOM ciiyyae 0 peIeKTOPHOM MEXaHH3Me, TO OIfTh e
TEpPMOpELENTOpaM Haa0 MPHOHCATh CMOCOOHOCTH HIH OBICTPO VBEIHHMHBATH
CBOI 00BEM HIH OBICTPO PACTH B KONHYECTBEHHOM OTHOHIICHHH. OmATE XKe B
(PHU3MOIOTHH 3TH SBJICHUS HE H3BECTHEI.

3aTo XOpOmIo M3BECTHA AMCKTPOGHU3INOIOTHUCCKas XapakTepucTuka TA.
Tak, Benuvunna codbctreHHoro norennuaia TA pasua 150 200 MB, a nokazatens
conpotusiieiusa ot gecatkos Kom o enuunn Merom (E.I1 Koxkesuukos u p.,
1981), xapakTepHCTHKAa DICKTPOMATHHTHBRIX Koaebanmii cTporo cmemuduyuHa
JUIA TOUKH aKYTIYHKTYPbl B cpaBHeHUH ¢ okpyskaromumu Tkansamu (C.IL [ypun
u ap., 1981; H.H. borpanos u ap., 1981). K ckazaHHOMY yMECTHO HAllOMHHTE O
theHoMeHe TpaHCcOPMAIIHK TOYKH B 30HY mo miomagn [13C.

O0bsacHHTL M0A00HBIE 0COOEHHOCTH TOYKH MOMHO C MO3HIHH 3aKOHOB
¢pusuxn.  CaMM  MOKazaTenH M3MEPEHHH - IOTCHLHAN, COMNPOTHBICHHE,
MOHUKEHHOE 2JIEKTPOCONPOTHBIIEHHE - OTHOCATCA K pa3jeny 3/eKTpPHYecTBa.
DOyHKHOHANBHBIE 0coDeHHOCTH TA € NMO3MIIMH 3aKOHOB IHEPIETUKH BBIIJIAIAT
IocTaTodHo yoeauTenbHbIME. DeHOMEH TpaHCchOPMAIMK - 3TO OTBET TOYKH Ha
VBEIIHYEHHE KOJIMYEeCTBa MNpoXojslieit qepe3 Hee OuosHepruu. Eciam B
3JIE-'I{'I'1}(J'I‘¢KHHI{E! }’BﬂJIHL{E'HHﬂ 1HoOTOKa Hﬂﬂpl‘l{lrl '-lﬁlpf,‘fi OTHOCHTCIEHO 'I'ﬂHI{IrIFI
IPOBOJAHHK MPUBOINT K MEPETPEBY MOCIEAHETO, TO B JKHBOM OpPraHH3ME ITOr0
He TMPOHCXOIWUT B CHIY YBelHUeHHs "JHaMeTpa CBe4YeHHs MPOBOJHHMKA', T.e.
TUIOIIA/H TIOHWKEHHOTO ieKTpoconpoTusiienus. [Toselenne Temueparypsbl B
30HC TOYKH TakkKe OOBACHACTCA MPOCTO: TaM, TAEC €CTh IBHKCHHC JHEPTHH
yepes MNPOBOHUK, Bcerja OyaeT noBblllleHHas TemnepaTypa. Bce 3aBucut ot
KOJIMMECTRA POTEKAEMOH JHEPruu M "cedeHus” IHEProlpoBo/IHHKA.

[Tocneanne cCOMHCHHA B HAJIMYMMH TOYCK M B TOM, YTO OHHM OTPayKaroT
HMEHHO SHEPreTHKY OpPraHusMa, 0TIajaiT, Korja Mmo3HakoMuMes ¢ paboramu
Romena AVAGY AN (1998). Aetop cozgan nmpubdop "Acu VISION", koTopsii
no3BojseT  BuzyanusupoeaTs TA  dyenoBeka Ha  ocHoBe  (peHomeHa
JHOMHHECHEHUHHM TOYEK MHHHMMAJIBHOTO 3IEKTPOKOMKHOIO COINPOTHBICHHSA B
IEKTPOCTATHYCCKOM TOJE BBICOKOBOIBTHOTO KOpPOHHOTO paspsana. Meroanka
BBIMIOJIHEHUA  MCCJIEIOBAHUA HE  BbI3bIBAET KaKUX-TMOO  3aTpy[HEHHIl.
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OOGcnenoBanne MNpPoOBOAAT B TeMHOM nomeitleHHd. OO0BbeKT ucclie oBaHus
ClIEJIYET 3a3eMIIHTh, T.€. Ije-lIM00 Ha TeJle KPEenuTcs CrielualbHas IUIAaCTHHA.
YyacTok Tena (HampuMep, pyka) T0KCeH OBITE 00OHAKCHHBIH H MOKPBIT TOHKHM
CHOEM JIMAIEKTPHKA (XJ10M14aTo0 yMa)KHOH TKAHbIO, MOJIUITHIIEHOBOH MIIEHKOH H
T.11.). Hag obenenyemMpiM yqacTKOM Tela MOMELIAKT ONPAlIHBAKOLIIMH IEKTPO/L
Ha paccrosHuu S-15cm. [locne Brmodenus npubopa M ero HACTPOHKH Ha
NOKPOBHOM [HU3JIEKTPHKE BBLICBEYHBAKOTCH BCE TOYKHM AKVYIYHKTYPhl B IMOJe
BBICOKOBOJILTHOI'O KPOHHOI'O pasps/ia.

Henb3a nepeoucHNTh 3Ha4ecHHE MeToda BUsyaau3aund TA. MoxHo BecTH
pedb O CTPYKTYPE HIH (DYHKIHU TOYEK, HO caM (DaKT CYLIECTBOBAHHSA TOYEK Ha
Tele 4ejNoBeKa M ee OHODHEepreTHyeckas CYUIHOCTh TElepk HE RBhI3LIBAIOT
COMHEHHS.

P.C. Apaksu HNPEANPHHA MONBITKH BBIIOJIHUTE OIpPE/eIeHHe TA y
MEJIKHX JKHBOTHBIX H YOCIHIICA, YTO HX MOKHO JHATHOCTHPOBATh, €CITH MCIIACT
HIEPCTHEIH MOKPOB (MHYHOE cOo0DIIeHHe aBTOpa).

Hame saxmnodenue o HazHadeHuu TA He NoO3BOJISET OTHECTH €€ K
KAaTCTOPHH PEICNITOPOR, ¢ HEro HAYHHACT (PYVHKIHOHHPOBATh pedICKTOPHEIIH
orBeT. Touka aKyOyHKTYpbl - TIPEJACTABHTENBLCTBO JIPYroil CTPYKTYPbI
OpranusMa ¢ ONpeJAC/ICHHBIMH JIJIA HEE {l)}’HI{lI,HFIMH H HAZHAUCHHEM,

Cnepytomue 3BeHBA MOPHOTOTHYECCKHX HEPBHBIX CTPYKTYP B PeaTn3alin
pediexca: HepBHbIE MPOBOHUKH LIEHTPOCTPEMHTENbHLIA U LeHTpoOeXKHbIi, a
TAKKE AaHAJIM3ATOP, KaK IIPOMEKYTOUHOE 3BEHO MEXKY HHUMH.

ITockoneky mpH aKyOyHKTYPE MBI HE PErHCTPHPOBATH IMOBEACHYCCKOTO
aKTa, a OTBETHYK pPEaKklHK OpraHa, TO TakKOe MOHATHE, KakK LEeHTpajlbHOE
TOPMOJKEHHE, KOTOpOE MOIKET 3aJep:KHBaTh  OTPaKCHHOE  JIBHKCHHE,
€CTeCTBEHHO, BO BHUMaHHE He Opaliu.

06 ywacTHM HEpPBHBIX IIPOBOJIHHKOB B peaiuszaliuu  peduiekropHoro
MCXaHH3Ma aKYIYHKTYPbl Mbl CYIHIH [0 BPEMCHH TPOABICHHA OTBETHOM
peakuuu opraHa mnocne BozjaedcrBua Ha TA. HM3BectHo, uTt0 Bpems
IMPOXOMKIEHHS HMIIYIIBCA 110 HEPBHBIM [POBOJIHHKAM HCUYHCHAETCA J1OJIAMH
cekyHael. C y4eTOM BO3MOMKHOTO 3a[CHCTBOBAaHHMA B paboTy pedaekTopHOi
JIVTH pa3IU4HOTO YPOBHA HEPBHEIX IEHTPOB BPEMA OTBETHOH pPEAKIIMH MOKET
HPOABJIATECA HEPC3 CCKYHIIbLI HITH JIAKC HEPE3 JICCATKH CCKYH/L.

Hamu BBINOMHEHBI OMBITHL 10 PETHCTPALIHH OHOMOTCHIIHATIOB MHOMETPHA
KaK OTBETHOIl peakiud Opu BO3JeHCTBHM Ha cooTBeTcTByKLMe TA maTku
kopoB. Ilpuuem aekTpojbl Ui 3anvcH OHOTOKOB BBIABIISIIM ONEPATHBHBLIM
MyTEM B MHOMCTPHH HMCPE3 CEPO3HYI 000J04KY, YTO MOJHOCTBI) HCKITIOYAI0
BIIHAHHE '-l}"HC'I'BHTﬂJIhHﬂﬁ JACTH MAaTKH '3H,EI,GME'I'}]1’IFI Ha OTBCETHYH pﬂﬂlﬂll’{lﬂ
MHOMCTpHA. MHOro4HCACHHBIC JKCINCPUMCHTBI MOKa3alH, |TO OTBCTHaA
COKpaTUTeNbHAA peakuus MaTKH perucrpupyercsas uepes 5.5 (£0,67) MuH.
H3mepenue BpeMEeHH B MHHYTAX IIPH OLIEHKE OTBETHOH HEPBRHOH peaklMH Jaet
OCHOBaHHC 1718 TIyOOKOro cOMHEHHH 00 VYacTHM HCPBHOH CHCTEMBI B
MEXaHH3Me pealiH3alii aKyIYHKTYpPBbIL.
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HManoxenHoe Bblllle [MOKA3LIBAET, YTO SHEPreTHYecKas COCTaBIAOLIANA
TOYEK AKYNYHKTYPhI ABISETCHS €€ OCHOBHOH OTIMUYMTENLHON ueproil. OjHako
OlICHKa (PYHKIIHOHATBHOTO COCTOSHHA KaHamoB W TA He nana OTBETOB Ha
BOMNPOC: KaKasi FJHEPIruA LHUPKYIHPYET M0 KAHATLHO-TOMEYMHOH CHCTEME.

1.5. Xapaxkmepucmuka sxepu KaHATbHO-MOYEYHOU CUCTEMb]

Memay TeM, OTBET Ha ITOT BOIIPOC  ONpPEENIAeT Ha3HA4YCHHE
AKYIYHKTYPBI KaK (PU3MOTOTHYECKOI CHCTEMBI B OPTaHHU3Me, TaeT BO3MOKHOCTh
ONpee/IUTh HANPABIEHHUS MCCIEAOBAHHA METO/a ¢  JHarHOCTHYECKOH,
JieueOHOH WM npoHIaKTHYECKOH 1ENIBI0 M, HAKOHEIL, HE HMES IIPe/ICTaBICHUS
00 DHEPreTHYCCKOH COCTABIAMIICH CHCTEMBI, HEIb3A H3Yy4aTh H MCXaHH3M
JleiicTBHA criocoda.

Kak snurpadh) kK HHKEH3JI0KEHHOMY, XOUETCH IPHBECTH BLICKA3LIBAHHE
nokropa Tex. Hayk JD.A.Kpwok (1997, BHHUHU «bunap»): «Halinen otBeT Ha
OJIMH M3 CaMblX MYYWTeNbHBIX BonpocoB Hayku. buonone ecrs! M ono
nsmepeno! W amanason  onpenenen  7-8  MMUIMMETPOB, TO €CTh B
pagHo4dacTtoTax. M eme noka3aHo, 4TO YETOBCK — 3TO OTKPBITBIH PE30HAHCHBIH
KOHTYP, 4TO TOYKA AKYIIYHKTYPbl — 3TO BOJHOBOI MO/, 8 BeCb MUPOBO adhup
NPOHH3aH BUPTYATBHBIMH (POTOHAMH, HE 3HAIONIMMH HUKAKHX TIPETpay.

B asroM «OHeproeMkoMm» BbICKA3bIBAHHHM YCTAHOBIEHO, YTO AWAla30oH
DOMB ononoss 7-8 mm. Beie Obu10 oTMedeHo, yto depes TA ot kananos fAH k
ToukaMm kaHanoB MHb uaoyT cunoBele OHHMM BOKpYT Tena, T.e. B Ouonosne.
[TonsiTHe OTKPLITHLIIA pe3oHaHCHBIH KOHTYp U TA — BONHOBOH AHO[, FOBOPAT O
TOM, 4TO HHEpI'HH KAHAIOB H TOUCK CBA3aHA C BHCIIHHM MHPGM B [IpﬁIlEJlaX
OHONIONIA H XapaKTCPHCTHKA €€ MICKTPOMATHHTHBIX BOJAH PagHO4acTOTHOTO
JHana3oHa onpejaensercsa 7-8 M.

anﬂpH'[‘ﬂ'[‘ 01 lpE,'[E:JIEHH}I HaJIHYHA H Xﬂpaﬂ'l'ﬂpHC'I'H KH 'jHE!pI'H H
KAHAJIBHO-TOYEYHOH CHCTEeMBI OPraHM3Ma TPHHAICKHT OTCHCCTBEHHOH HayKe
B pamkax Osieinero Coosa.

B 60-¢ rogel nponuioro C¢rojieTHs 3HAYMTEIBHO BO3POC MHTEpPEC K
W3YHUCHHIO BIHAHHA ICKTPOMArHWTHBIX BOJAH MHJUIHMETPOBOIO JHAMa30HA
HU3KOH MHTEHCHBHOCTH B MeauiMHe, OcHoOBoOnojarawme paﬁo'rhr B ITOM
HampasIeHUH NpHHALICKAT Onodusndeckoii mkoxe akan. H.J1. JleraTkoBa u ero
copatHukam M.b. ['onaunt, O.B. beuxomy u ap.

Hurepec k wuceneyoBanuaM Obul 0DYCHOBIIEH TeM, 4TO 0CODEHHOCTH
acictBuA JBM MHITHMETpOBOrO nHanasoHa Ha JKHBOH OPraHH3M 3aiIi04alach
B TOM, [POHCXO/W/A M 3HAYMUTEILHAA aKTHRAILUA OOMEHHBIX [POLECCOB INPH
KpaiiHe HH3KOM HETEIUIOBOM YPOBHE MOIIHOCTH.

Camun MM-BOIHEI OTHOCATCA K HCHOHH3ZHPYIOIICMY H3ITYYCHHIO, MPH
9TOM OJHEPrHs KBAHTA HAMHOIO MEHBIIE JHEPIHH TEIUIOBOIO JBHKEHUH,
MOITOMY HE MOMKET IMOBJMATE Jlake HA c/ladble XMMHYECKHEe cBA3H Mostekyil, Ho
eciad Ha0IJaeTcsl COBMCIICHHE BHEMIHHUX HACTOTHBIX M JIP. XapaKTePHCTHK
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OMH ¢ sHeprononaMH MOJIEKYI, TO NPOUCXOAUT 3pdeKTHBHOE MOIJIOLEHHE H
KYMYJIHDOBAHHE T[OTOKOB 9JHEPIMH M, KaK pe3yibTaT, YCHIEHHE W
BoccTaHoBIcHUE (yHKIHH OHoo0BeKkTa (becconor ALE., Kanmeikora E.A. u ap.
1999).

PaxTHyeckn pedb HAECT O TOM, YTO NEPBHYHLIM IIYCKOBBIM MEXaHH3MOM
MM-BonH #ABISETCA HJHEPreTHYECKOEe [ACHCTBHE HA COCTOSHHE MOJICKYI, a
MMEHHO HE MOILIHOCTL IIOTOKA 2HEPruM, a [apaMeTpbl IEKTPOMATHHTHBIX
BUOPalMii BBI3BIBAIOT BEIPAKEHHBIE CJIBHI'H B 3KHBOM OpPraHU3ME.

daxrndeckn pedb waeT 00 M3YMCHHH HOBBIX (PH3HHMCCKHX NPHHIHIIOB
(OYHKIHOHHPOBAHHA OHOCHCTEM, O TOM, 4YTO «ICHCTBHE MHKPOBOIHOBOIO
M3JIYUEHHS MAIOH MHTEHCHBHOCTH HOCHT OcTpopesoHaHcHbld Xapaxkrtep (H.JL
Hersarkos, 1973).

B PasBHTHH HallpaBIEHHA HCCIISOBAHMKE  X04YeTCcs OTMETHThL OJIMH
OpraHU3alHOHHBIH (aKT.

AKTyaneHOCTE paszpadboTok eauaHHa DMK  MM-gnanazoner  ans
MEJIHIHHBL TIOCHY/KHIIO0 OCHOBaHHEM Ui co3jaHus B 1986 1 BpeMeHHOIo
HayIHOTO KOUIeKTHBA «OTKIuK» (T. Kuer) ansa usyucHus pyHIaMCHTATBHEIX H
[PHKJIAHBIX ACIEKTOB BO3/A€HCTBMA HU3KOHMHTEHCHBHBIX AJIEKTPOMATHHTHBIX
M3JIYHEHHH MMJUIHMETPOBOIO [MAlla3oHa ¢ OPraHu3MOM 4ellOBEKa C 1ENbI0
pa3padOTKM M BHCOPCHHA, HOBBIX  O€3MCIHMKAMCHTO3HBIX  METOJHK
npodHIAKTHKH, THATHOCTHKH M JleueHHUs pa1a 3adoseBaHuil.

Brepseie B CCCP Obula jponyiieHa opraHu3aiis CaMOCTOSTEILHOIO,
rocOIIKETHOTO BPEMEHHOTO TBOPYECKOTO KOICKTHBA. KonnektuBy ObutH
[PEAOCTABIEHbl IHPOKUE IMOJIHOMOYHA H BO3IMOMKHOCTH /I [IPHUBJIEYEHUA
CIMCLUHATIHCTOB W pPa3BepTBIBAHHA padoT. ITO MO3BOIHIO B CPaBHHUTEIBHO
KOPOTKHE CpPOKM jAokazaTk 3HayumocTe DMK MM-nuanazoHa kak OCHOBHOM
IHEPIHH, {‘)G}“EJIUBJIHEQHHIIQFI (1]}’HK|[HOHHpGEaHHE: KAHAJIBHO-TOUEUYHOH
CHCTCMBI, pa3paboTaTh anmapartsl i1 MUKPOBOTHOBOIH PE30HAHCHOH TCPanuu H
T.J1.

Ml }-’IIGMHHEH;’.‘M ]If,‘pHE:-IM KOJJICKTHB ﬁD'I'HJIHKh TOJIBKO TTOTOMY, UTO OHH
3JHAYHMTE/IBHOC BHHMMAHHE YICIMAAH H3YYCHHI) KAaHAJTOB M TOYCK HMEHHO Kak
IIPOBOIHHKAM SHEpPrHH M Ipe/CTABIEHHAA HM METoAHKa Oe3MeIHKaMeHTO3HOH
TepalMi OCHOBaHa Ha Bo3jeiicTBHH Ha TA IMPOKOIIOJIOCHBIMM CHIHAIAMH C
IIABHO MCHAKMIICHCA 9aCcTOTOH, MOIIHOCTh KOTOPBIX ObLIA HH/AKE B TBICAYH HIIH
JlasKe B COTHM ThicA4 pa3. 1o ObU10 cBOHCTBeHHO chopMupoBaBlieiics
KHEBCKOH IIKOJIE MUKPOBOJIHOBOH pe3oHaHcHoi Tepanun — MPT.

Heckonsko apyroi noaxon k npumenenuwo KBY tepanuun DMK MM
BOJIH OBl npetosked mkonol akajemuka [flessarkosa H.JI. Paspaborannas
anmnapaTtypa reHEpHPOBaIa CHTHAIBI ¢ (DPMKCHPOBaHHOIH YacTOTOH W MOIIHOCTB
UX COCTABIA/IA eJHHHIIBI-eCATKH MUWUIMBATT, ¥ 23T0 HanpaeineHue KBY-
Tepali OblI0 OPHEHTHPORAHO TAKKE HA BO3JCHCTBHE HA IPOEKIMH OPIraHOB M
V4aCTKOB TeJa.

Heodxonumo otmeruTs wuccnenoBanus axkaaemuka AE. becconosa,
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HayyHoro pykoroaurens «Hayunoro ILlenrpa MudopmauuonHoil MeaHIIHHBLY
Beemupuoro Pacripenenentoro Yuupepceurera. [loj ero HauyajioMm BhINOJIHEHE]
HCCIICI0BAaHMA, KOTOPHIC BICPBBIC O0OBCKTHBHO MO3BOIMIH 3apCTHCTPHPOBATH
IIEKTPOMArHHTHOE M3JIYYEHME BEreTaTUBHBIX HEPBHLIX LEHTPOB, KIETOK,
OpPraHoB M CHCTEM, ODHapykKeH HHOPMALHOHHEIH CHIHAN, HeCYIIHH (YHKIMH
yopapieHHA. B uTOTE YTBEpAMIOCE HOBOE HANpaBleHHE - HHGOPMAIMOHHAN
MEJIMIMHA, a4 TaKkKe HOBble MNOHATHSA: «MH(OPMALMOHHBII TroMeocTas» M
((HH(l]UpMalI,HUHHO-EGJIHDBEISI 'I'E.‘pﬂl]}'lﬂll}, pﬂfipﬂﬁﬂ'l‘aH H BbIIIYCKACTCH CEpHﬁHﬂ
NOpTaTHBHBIM amnmnapaT «MuHWATAr», KOTOpPBIH, KAaK [JOKa3bIBACT IPAaKTHKA,
obecrnieunBaeT HeOOBIYAHHO BEICOKHH TepaneBTHUYECKHN 2 dekT.

M3 ckaszanHOro Hac, Kak W Ipexjie, MHTEpPEeCyeT NPH3HAHWE KAHAJIOB M
TOUEK KaK CTPYKTYpbl, Ha KOTOpble MpPOM3BOAMUTCSH Bo3jaeicTteue MM-
n3ayuennem DMB cBepXHU3KOH MHTEHCHBHOCTH, CHIHAJIAMM, HJEHTHYHBIMH
3l0POBBIM OPTaHaM, CHCTEMaM H KJICTKaM.

HTax, MBI onpeAenHInCE B TTIABHOM — COCTABIAIONIEH 3HEPTHel KaHAIOB
M TOUEK SABJIAKTCA DJIEKTPOMATHHUTHBIE BOJIHBI MHJUIMMETPOBOIO JIHANa30Ha
KpaiiHe BBICOKOH 4aCTOTHI 1 HU3KOH 1 1a/kKe CBEPXHHU3KOH MOIIHOCTH.

2. Yakpaabnasa undopManHoHHAasi cHCTEMA

2.1. ObocrosaHue 4aKparbHOU UHGHOPMAYUOHHOU CUCTEMbl

Onnako He Bce cmocodwl Bo3acHcTBHA Ha TA MOKHO OOBACHHTE C
[MO3HLUMK  JHEPreTUYECKOro  BIAMAHMA  HA  TOYKH, T.e.  JIEHCTBUA
AICKTPOMArHuTHEIX BOoIH. Hanpumep, A E. AKHMOB OIHCBIBACT TAKOI CIIyYai.

B pazrosope ¢ rpynnoil epaueii @.E. AKMHMOB NOCOBETOBAJL U3/y4aTelb
KBY npudopa 3akpeirh 00bIYHONH HATHKONCEUHOH MOHETOH (B 3TOM ciydae
IKPAHM3HPYETCA  TOJBKO  MICKTPOMArHMTHOC  m3aydeHue). Metonuka
BBIIIOJIHEHHS OIBITA MPOCTA.

OnuH 13 JOKTOPOB MEJIUIMHEI BLINMOJHUI IPOU3BOJICTRBEHHBIH OIBIT TIPH
neveHUH A3BBI jKenyaka. [Ipu atom onna rpynna OOABHBEIX ObLIA TIOABEPAKCHA
Tepanuy CTaHJApTHBIM TIyTeM, a Jpyras uHcnonszoBana KBY-tepammio c
IKPAHOM, [To wroram HabIOMEHHS BBISCHHIIOCH, YTO B IpyIine, 1noJiBEpPKEeHHOH
BO3ACHCTBHIO IKPAHHPOBAHHOTO H3Yy4CHHA, Y(PPCKTHBHOCTE JICYCHHUA BHIIIIC, a
BpeMs npedbiBaHUs B DONILHHIIE — MEHBLLIE.

B Towxe Bpems MPT w KBY-repanus Beizganu u pgj sonpocor. Ham
MPEICTABIACTCA MHTCPECHBIM caM (AKT AHEPreTHHYECKOTO B3aHMOICHCTBHS Ha
VPOBHE KJIETKH, OpPIraHa ¥ T.J1. HA OYE€Hb HH3KMX YHEPIeTHUYECKHMX IapaMerpax,
TAKHUX KaK MOILIHOCTh H J/IHHA BOJIHBI H KPAHHE BBICOKHX BOJHOBBIX KOJICOaHHH.
[lonsaTHo, ueMm wMpe aManazoH kojedanuwil, Tem OoJblle BO3MOMKHOCTH
OHo00BeKTY 0oOMeHHBaTECA OOJIBIUMM 00BEeMOM HH(pOPMALMH, KOTOPYI HECYT
yacTOTHBIC Konebanmus. Hanpumep, uccnenoanua A.E. becconosa u ap. (1999)
nokasanu, 4to <«a¢dexkTsl, BO3HHKawIHe noja jedcreuem MKW MM-
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JlMana3oHa, NPeHMYLIeCTBEeHHO 3aBHCAT OT YacTOTBI M MeHee OT YPOBHS
MOILIHOCTH HEJI}-"-I&HPI.‘FI, B TOWE BpEMH EIBTUP'E,MPI JOKa3aHa {{IlﬂpBGC'I'EIIﬂHH{)ﬂT}:
HH(POPMAITHOHHOH KOMITOHCHTHI B () YHKITHOHMPOBAHHUH KICTOKY.

Crnenyer oOroBOpHUTbCHA, HTO [0 MNOHATHEM  HHPOPMALMOHHOH
KOMIIOHEHTBl aBTOPBL  I10JPA3YMEBAIOT  PAa3HUHBIC 110 XApPaKTEPHCTHKAM
WIEKTPOMATHHUTHEIC KONeDaHNA, TAKHX KaK UTHHA BOJHBI, aMIUTHTYa, 9acToTa
KoJeDaHus U T. 1.

Hanpaumﬂae'r-:ﬂ CPaBHECHHE C METO/IOM JICHCHHSA roMeonartied. Tam Toxe
110 aHAJIOTHH CTCMCHb Pa30aBICcHUA JOBOIAT 10 THICAYH, ACCATKH H Ja/Ke COTHH
TeICAY pa3. OJHAKO H3BECTHO, 4TO NpH pasdasieHuH Oonee yeM B 23-25 TeicAY
pafi B pElC'I'BOpE HE oOcTaercH (I}HI{'I'H'-IECKH HH (3,'LHL?H MOJIE KVIIEL. TG]'I.'[EI
BO3HHUKAeT BONPOC, 4eM jocTHraercs tepaneBTHydeckuil r¢pdext. CpaBHeHuHe
TEM 6()“&'3 }fMEC'I‘Hﬂ, yro B ]Ipﬂ[lﬂﬁﬂﬂ JHHAMH3AIHH TOMEOIIATHYECKHX
MpernapaToB, 10 MHCHHIO pAda aBTOPOB, MPOUCXOINT HH(pOpPMAIHOHHOE
«HACBIIIEHHE» pacTBOpA.

Tak uem xe jocruraercs yieuedHbIi 3PPerT? DIEeKTPOMArHHTHEIE BOJIHEI
IKPAHHPOBAHBL, a MOHATHE WH(pOPMAIMA HMCET B HAIlMX TPHMEpPax pa3HbIH
CMBICII.

OxasbpiBaeTcs, JACHCTBYIOIIMM Ha4aloM B HSToM  ciyudae Oyuer He
MATEPHATLHBIC HOCHTEIIH H HE MICKTPOMATHHTHEIC BOJIHBL, 4 HHOOpMAaIIH.

Uro e Takoe undopmanus?

EcrecTBeHHO, BO3HHMKAeT BONPOC: BO3MOKHO, B 3TOM  IpolLecce
cpabaTeIBalOT npyruc (GaKkToOpsl, KPOME AICKTPOMAarHUTHRIX BOMH? BoszMoxkHO,
B 3TOM [IPOLIECCE YHACTBYHOT JIPYITHE BH/Ibl YHEPreTHYECKOro B3aHMO/IEHCTBUA B
IIPHPOJE.

B npunuune, B npupojie He MOKeT ObITh KaKHX-THOO MaTepHalOB MIIH
HEJIEHHFI, K(}'I’Uphlﬂ HE ﬁhIJIH ﬁh] 3410 ECHEI B }’C'l'p(}ﬁC'I'HE HJIH HE ABJIHJIIHMCE ﬁhl
(hYHKITHOHATTEHEIM ~ CBOHCTBOM  «CTPOMTCIBHOTO KHPIHYHKA» BCCICHHOM,
KOTOpBbIM sfBIAeTCA aToM. B aToMm «yHaameHTe» J0/KHBI ObITh 3aJI0KEHBI H
BCC HﬂMEi’I‘ﬁpIrIEJIhHHE! llp{)HBJIE:HHH HH3IHH HA 3eMIIC,

JleificTBUTENBHO, XOpOMIO HM3BECTHO, HTO DJICKTPHUECTBO B NPHPOIE
BO3MOMKHO IIOTOMY, HYTO B CTPOEHHHM aTroMa CVIIECTBYET 3HEpreTH4HecKas
B3aMMOCBA3L MEH/LY ICKTPOHAMH, 3aPAKCHHBIMH OTPHIATENILHBIM 3apsjloM, H
IPOTOHOM (AAPOM), 3apMKCHHBIM MOJOKHTCIBHBIM 3apanoM. AToM obmamact
MACCO#, TOr/jJa TOBOPHM O IPaBUTALMOHHOM MoJjle. B none npoucxoAsT Bce
ﬁHOXI{MH"-IﬂEHHE lll}ﬂ[l,E'CEhl B pefsym;ra're ﬂpGH'I'HJIhHUI'G B.’jﬂHMUJlEHETBHH
INCKTPOHOB Pa3IHYHBEIX aTOMOB. Bee 3TH B3aMMOACHCTBHA — IPaBHTALlHOHHEIC,
HJIEKTPOMArHUTHBIE, AjlepHbIe cllabbie (DHOXHMHYECKHE) — J0CTATOUYHO XOPOIIO
W3BeCTHEI. M3yieHHE 3THX ABICHUH NMPOHCXOINT B LIKOIaX H By3ax.

VrnybnenHoe u3ydeHHe CTPOEHHUS aTOMAa MO3BOJIMIIO YUeHbIM 0003HAYNTE
HOBYIO (DYHKLMIO aTOMa — MHOPMALMOHHYIO.

JIy4me Bcero B cpaBHHTCIBHOM ACICKTE BOCTIPOM3BOAHT CTPOCHHE aToMa
B IU1aHe «4To ObL1O» (puc.2.1-1).
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Opfvta apaweHus

ToponoHHoe
none i
INEKTPOHA

G [ s —

Konefiar enexos '_,’ [ /
spaujeHEe \ ’

Puc. 2.1.-1. Humocmpauua cmpoeHua amoma, Ha RpumMepe amoma godopoda

Camo mo cebe BpalleHHe 3ICKTPOHA BOKPYI cOOCTBEHHOIT OCH Kak
BOJIMOK HE MPEACTABIAECT MPaKTHYECKH HUKAKOTO HMHTEpeca, €ClIM He BCTYMaeT
BO B3aHMOJCHCTBHE C OKPY/MKAOUMM IIPOCTPAHCTBOM. DTHM OKPYKAIOIIHM
MPOCTPAHCTBOM ABIACTCA (PU3MHUCCKHI BAKyyM.

Hacrana neoOxoauMoOCTh MpeACcTaBUTL COBpeMEHHOE CTpOeHHe aToMa
(puc.2.1.-2).

Unnwctpauna popmMUpoBaHna TOPCHMOHHOND NONA.
( Ha npumepe aToMa BOACPOGA )

Opbura epaweun
a— e ANEKTPONE
] e £ H“\
TopenoHhoe ,-'f’ i)
none  —+ ¥ h
ANEHTROHA
DI ECHIA
3“”“" —F o -0 "_m'!“
/ o
KoneGarenemoe .~ | |
EpRyenne S
ANGKTROHA :"\ o
BOKDYT
coficTeexHod :’ ‘x\__\_ /

Puc. 2.1.-2. Hamocmpauua MecmonoaoNceHua QuUsnueckozo 6aKyymMa u mopcuoHHo20
NOJIA HA npUMeEpe amoma eodopoda
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JlaHHBIH PUCYHOK OTJIHYAeTcs OT Npe/ICTABIeHHOIO BbILIE TEM, YTO B HEM
IOKA3aHO HAXOXKJIEHHE (PU3IHYECKOI0 BAKYYMA M TOPCHOHHOE 110JIe YIEKTPOHA
OPAMO BCTYNACT B KOHTAKT € BaKYYMOM, a TOYHEC, HAXOOWUTCA B €r0 Cpeac.

[Ipexne Bcero, uHgopmalHa — 3TO HE IHEPrHA. ITO Cle] OT JABHKEHUS
MNIEKTPOHA B (hopMe YeI0BHO-KOIEDATEIBHOTO KOHTYPA, T.€. KOHYCHOI'O 10JIA.

Takum obOpaszoM, dopMupyroTcs ABa KOHYCHBIX NOAA BpallleHud —
BepxHee M HMkHee. OHM Ha3BaHbI TOPCHOHHBIMHM MONSAMH (0T (hpaHIY3CKOrO
torsion — Bpamenne). Takum oOpaszom, WIEKTPOH, KAK JeMEHTAPHAs 4acTHLA,
HMCET KPOMC JABYX NMapaMeTpoB (3apAd U mMacca) — TPECTHH, HE CBA3aHHBIH HH C
MACCOH, HU C 3apsI0oM.

MoxHO npejcTaBHTh JIEHCTBHE TOPCHOHHBIX rosiel. Bpamaroumiics
JIEKTPOH, KAK BOJIYOK BOKPYr cOOCTBEHHOH OCH, C03/aeT BOKpyr ce0ds
'I'OpCH{)HHUﬁ oI, EEJIH 1o KHKHM-JlHﬁ{) ]IPH'-IHHEM IlpUHﬂXUHHT H3MEHEHHE
BpalllcHHUA W MCHACTCA YTOJl OTKJIOHCHHA, TO 3TO AOJKHO HAXOJAHTh OTPaKCHHE
B (popMe BO3AEHCTBHA HA OKPYKAIIIEe MPOCTPAHCTBO. ITHM OKPYKaIOIIUM
IPOCTPAHCTBOM ABJIsIETCH (DUIMUECKHH BAKYYM.

Yto coboii mpeacrasnseT tuznyucckuii Bakyym? Kpatkas uctopus. Eme co
BpemeH Jlemokputa (470 ner A0 H.3.) CHUTAETCA, YTO BCE BEIIECTBA COCTOAT H3
YACTHIL, MEKJLY KOTOPBIMH HAXOJIHTCA IYCTOTA.

[lo KoHIENUHH APYTOro ApeBHErpedeckoro dunocoda Apucrorens (322
JleT 0 H.9.), B MHUPe HeT HM Malneiillero mecra, rje Obl He ObU10 «HU4ero». [lo
ApHCTOTENIO, MEAKILY MOJIEKY/IAMH BEIIECTBA J0JKHA ObITE KaKas-To cpeda. Jra
KOHIIETIIHA ObLTa MPHHATA YMCHBIMH TOTO BPEMCHH I 0OBACHEHHA Pa3THIHBIX
ABJIEHUH, a cpeja, HaxoAAllascid MeXay 4acTHLAMH Tel, a TakKike
NPOHU3BIBAIOIIAA Oe3rpaHHYHOC MPOCTPAHCTBO BCENCHHOH, ObIMTa Ha3zBaHa
pupom. OHAKO 3TO ObLIO FUMNOTETHYECKOE MPe/ICTARIEHHE 0 HATUYKH dupa.

B mcropun naykn muorue yuensie — Hetoron M., A Duurreiin, [1./lupak u
Ip. MBITAIHCE TOKA3aTh HAJTHYHE Aupa.

Ho Toneko yuensiMu XX Beka Obuia 0OHapyeHa H MUCCe0BaHa ocobas
Mﬂ'l'ﬂpl{ﬂ_lthﬁﬂ C}-’GE'I'EH][HSL IlpGHHZ}hIHaIﬂI[[HH BCC ]IpﬂC'lpaHﬂ'l'Hﬂ H
perymMpyiomas Bce CHIBl  B3aMMOJCHCTBHA M Ha3BaHHAS (DUIMYCCKUM
BAKYYMOM.

B 1993 rony Owna onybdnukosana pabora ['H. Illunosa, rae snepsoie
npeacTaBiacHa (pyHIAMCHTaNbHAA (HM3MYeCKas TCOPHA C OMHCAHHEM MATOTO
B3aUMO/ICHCTBUS BO BcelleHHOH — uH(pOpMalMOHHOrO u Obul onpejesneH
HOCHTEIL WHMOPMAIMH — TOPCHOHHOE T1ose. TeopeTHUecKHe HCClIe0BaHus
aBTOpa TIO3BOJIHIH 00OCHOBaTH KOHICTHHIO (u3ndeckoro Bakyyma (IlIumor
I".H., 1993).

[lonatne »¢up, Kak yHHBEpCAIbHAaA cpeda, B ONPEICICHHOH Mepe
AHAJIOTMYHO T[OHATHK (PU3MYEcKHUH Bakyy™m, HO nocnejiHuii obnajaer
CBOHCTBAMM, OTIIMYHBIMH OT CBOMCTBA 3upa.

B nmomatHe BakyymMa BKJIaAblBacTCA ~ BCCINPOHHKAWINAs  cpeaa,
Haxojasuasca Mexay vactduamu. CrieioBarenbHO, 3Ty CPeAy  MOMKHO
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onpeaennTh Kak OecuyacTH4HYH (opMy Marepud, I[UIOTHOCTb KOTOPOi
M3MEHSIETCS COOTBETCTBEHHO JICHCTBYIOIIMM Ha BakyyMm cullaMm. B jocrarouno
VIPOIICHHOM BapHaHTe (H3MYCCKHII BaKyyM COCTOMT M3  JICMCHTOB,
obpa3yeMbiX MapaMM 4acTHI] M aHTHYacTHIl. EciM €acTHUy M aHTH4YacTHIY
BJIOKHTE JAPYI' B JIPYTa, TO TaKas cucTeMa OVIeT HCTHHHO MIEKTPOHEH TpaibHOM
(Axumor A.E., 1999).

IlpeacraBngaOT  3HAYMTENbLHBIH  WHTEPEC JlaHHblE O  CBOMCTBAX
TOPCHOHHbIX 1OJIEH H MX XapakTePUCTHKH, a TaKke B3AMMOJICHCTBHE 110JIEH C
(hH3MICCKHM BaKyyMOM.

Ceoucmea mopcuoHbix noaeu

TopcHoHHbIE MOJM OJHOrO 3HaKa, T.e. M0 HaNpaBleHUIO BpallleHus, OyayT
NpPUTATHBATLECA. Bpauienne ObIBaeT mpaBoBpaliaTeIbHOE 1 JIEBOBPAILIATEIBHOE.

TopcuoHHble noONsg NOPONKAAKOTCA aTOMaMH, W3 aTOMOB — BCE BM/Ibl
Matepun — HBas W Hewusas. Herpyino npejcraButh, 4TOo M BpalleHWE
TOPCHOHHEBIX TIOJIeH Oymer pasauunoe. HexuBas maTepusa — BEIIECTBO OyaeT
UMeTh CTATHYECKOE IMpaBOBpallaTelbHoe JBuxeHue. JKuBoe cyllecTBo, B
KOTOPOM [OCTOAHHO NPOUCXOUAT 0OMEHHBIE IIpolEecchl, OyJeT HMETh Kak
IpPaBOBPAIATEIbHOE, TAK H JICBOBpANIaTCIBHOC JBHKCHHC.

[TpuHLMOHATIBHOE OTAMYME TOPCHOHHBIX IMOJIEH OT EKTPOMarHUTHBIX
3ﬂpﬂflﬂﬂ COCTOHT B TOM, YTO '[‘OpCIrIﬂHHhIﬂ oA OJHOIO 3HakKa [IpH'l'Hl'HBﬁIﬂ"I'CH
JIpyr K  JApyry —  TIpaBOoBpamjaTelbHbIE K  TMPaBOBpallaTeILHBIM,
JIeBOBpAlllaTeIbHBIE — K JIEBOBPAIATEIbHBIM.,

B 3JI¢H’I'1}HI{¢ HEIU‘SUPU'I': MNOJNOEHTE I BHO HHPH}KEHH(M‘} TEIO ]IpH'I‘H]'HHElﬂ"I'
HIH CTPEMUTCA K OTPHIATENBHO 3apsikeHHOMY. OIHOMMCHHBIC 3apsabl
G'I'I‘HJIKHHEH{‘.I'I'CH, pﬂﬂHﬂ}‘l MCHHBLIC llpH'I'HI‘[/lBﬂI{}'l'CH,

Huadopmarusa. CraTHdyecKkne W BOJTHOBBIC TOPCHOHHBIC TIONS OTPayKarOT
crelu(uieckoe COCTOSHHE TMpeaMeTa MIH JKMBOTO 00BEKTa, T.e. ero
U'I‘JIH‘-{H'I’EJII-:H}-’I'G xapalc'repnc'rm{y HIIH HH[IJ'DPMEI],HI'U, TDpﬂHGHHhIE 1OJIH
IEPEaaroT HE DHEPTHIO, @ HHPOPMAIIHIO.

D10T (aKT FOBOPHT TOM, HTO €CJIM KamAblH npeaMer umeer o cede
HOCTOSHHYK) MHMOPMAIMIO, TO ero MOMXKHO HalTH, ODHAPYKHTE (Hanpumep,
MOJE3HLIC  HMCKOMAEMBIC), €CIM  OBIAACTh  METOJAMKOH  perncTpaiuu
crenuduueckoil nHpopMal UMl npeamera.

[Mamste. TopcuonHoe nose obnagaer HAMATBIO, T.K. BO3HHKIICE
TOPCHOHHOC IMOJIC MOJAPH3VET BaKyyM. BakyyMm OpHCHTHpPYETCA MO BPAIICHHIO
TOPCHOHHOTO TMOJs W MNOBTOpsieT ee cTpykTypy. CyTb B3aUMO/IeHCTBUS
TOPCHOHHOTO 1OJIS W {[)HEHLIECH(‘H'O BAKYYMa COCTOMT B TOM, YTO KﬂHyCHhIH BHJL
BpAIllATEILHOIO TMOJIS AJIEKTPOHA OCTABJISET CBOH «OTIEYaTOK», cliejll B
OKpyKarouem ero sakyyme. (MoxHo npejacrasuts cebe el 0T HajlaBIIMBaHHs
nanelieM B miuactunuse). amee. IlpeactaBum, 4To XapakTep BpalaTelbHOTO
JNBWXKEHHA KOHyca M3MeHuncsa. Ho cien oT ero mpenplayiiero BpalleHHs B
BakyyMme ocraljics. JIpyrumMu ciioBamu, 2J€MEHTAPHON YacTHIIBl HET, 4 NaMAThL O
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Hell uiu uHpopMalus ocTalack M XpaHUTCS OHA B (JU3MYECKOM BaKyyMe.

duznueckuil BAKyyM 1ociie BO3/IeiCTBHS TOPCHOHHOIO 110JI8 CTAHOBHUTCH
JMOCTATOMHO CTAOMIBHBIM H JIOJITO COXPAHACT CTPYKTYPY TOPCHOHHOTO TIOJA,
Jla7Ke ecli YIKe TOPCHOHHOIO MOJA HeT.

Hocurenn TopcHoHHBIX 110J1¢i

Onekmpomazuumuste goansl. Heobxoaumo cpasy NMOIHEPKHYTb, YTO
IEKTPOMATrHUTHAA BOJIHA MOCTOSIHHO HMMEeT TOPCHOHHOE [oje 3apsja, T.K.
HOCHE/HHIT BCerjla MaTepraier u coctouT u3 aromos. Korja mel rosopum o0
IICKTPOMArHUTHBIX TONAX KAK 0 HOCHTENEe WHpOpMaluu, To 3TO OYAYT yiKe
Kak Obl HAIOKEHHbIE TOPCHOHHBIE MOJA HA MEKTPOMArHHTHYH) BOIIHY (pHC
2.1.-3).

Cxema nepeHoca MHPOPMaALMK (TOPCHOHHOM NONA)
INEeKTPOMArHUTHLIMK BONHaAMM.

2HpAQ HOTOEE
APMATPOMSIHH THIL AN

CmpT

Puc.2.1.-3. Cxema nepenoca ungopmaiuu(mopcuonnozo noJis) 2eKmpomaziumnsimu
GOHAMU

DNEKTPOMATHHTHBIC TOJA, KAK HOCHTEJIHW TOPCHOHHBIX TIONCH, €CTh B
paaMo, Tenepusope M T.. [IpOMCXOAHT 2TO0 B TOM CJy4ae, €CIM Ha
NIEKTPOMAIrHHTHEIE BOJIHLI HAKJIA/ILIBAKOTCS TOPCHOHHBIE 105 (MH(pOpMAaIu),
HampuMep, B hopMe peyH.

Opeon pacnpocTpaHeHus HHQpopManuH o0yCIOBIEH IHHOH BOJHEL.
Xouercs NPHBECTH OJIMH NPUMEP, KOTOPBIH Xopowo noarsepxiaact shdexr
nepeHoca HHpopManun | ¢y Meican. Ivutpuee A H. (2001) onuceiBaet (akt
c/1aboro BO3MYIICHHS MArHHTHOIO TOJIS 3€MJIM OJIHHM YeJIOBEKOM B IEPHO/I
NPOBEACHHA CeaHca JIeHeHHA 1O TeaeBuacHuio. Peus waeT o ceaHcax
Kamnuposckoro. [IpuBouM BeICKa3biBaHHE aBTOPA MOJIHOCTHH «YHHUKAIBHBIM
MOKHO CHHTATE KCIIEPHUMEHT, B CBOE BPEMS IIPOBE/ICHHBIH HAJI 11EJI0H CTpaHoi.
A umerwo B Buay ceancsl  Kammuporckoro. Mano KTo 3HaeT, HTO Hepes
HECKOIBKO MHHYT I0CJIe HAa4ajla 3THX MACCOBBIX CEAHCOB reOMarHUTHOE TOJIe
3eMin NIPUX0JIMI0 B BO30YH/IEHHOE COCTOSHUE C OUEHb HEOOBIYHBIM HAYAIOM.
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Hauunanace Becbma crneuuduveckas reomarHutHas Oyps. OHa Heme/JI€HHO
3aKaHYMBAIACH 110 OKOHYAHUM «IEYEHHUS».

Bonepas HaleICHHOCTE HampapBiafcT HAMIy TCHXHYCCKYH) AYHEPTHI0 Ha
creuHyecKoe H 3HAYUTEIbHOE H3MEHEHHUE PEeKUMA MArHHTHOTO [OJIsA 3eMIIH.

Hpyrum Hocurenem mHbopManuu ssisercs soda. OHa cnocodHa MEHATH
CBOI0 CTPYKTYPY HE TOABKO B 3aBHCHMOCTH OT CTPYKTYPhl HCOPTaHHYCCKHX
npumeceil. Bojga sBnasercs OTKPLITOH, JHHAMWYHON, CTPYKTYPHO-CIIOKHOM
CHUCTEMOH, B KOTOPOH HMCXOJHOE COCTOSHHME JIEIKO Hapylaercs 1pu Jiodom
BHelrHeM BosacHeTBHHE (C.B. 3ennn, 1998).

ABTop 0OHapyX U B BOJe BOJAOPOAHBIE MOCTHKH-IOITOKHUTENH, 2 IOTOM
BBISIBWII TAK Ha3biBaemble cyneperabuibhbie knacrepsl (Cluster — ckorienne) —
CTPYKTYpHBIE 2MeMeHThl Bojbl. Kaxngas wmonekyna BoOJABl [pe/CTaBiseT
THITOI B, E‘DC'I'GHII[HH H3 TTOJIOEHMTEIIBHOIO H ﬂ'l'pﬁlla'l'ﬂlthUl'ﬂ IMOJHICOR,
KOTOpBIC B3aHMHO MNpHUTATHBaOTCA. BogopodHbsle MOCTHKH MO3BOJIAIOT
MOJIEKYTIaM BOJABI COEHHATHLCH CaMBIMH Pa3MHYHBIMH crioco0aMH H CO37aBaTh
DeCKOHEeuHOe pasHooOpasue  KiacTepoB  (BO3JEHCTBHE  TOKOM, 3BYKOM,
JABJICHHCM H T.IL ).

[logo0HblEe ckOMIEHHA MONEKYN BOJAbl SBIAKOTCH €€ «IaMAThIOY.
ObpasoBanne KIACTEPOB HE ABISIOTCA IIPOJAYKTOM clydas M JIOKa3aTh 93TO
MOKHO I10 CTPYKTYpaM KPHCTAIIJIOB J1bJa H CHETA.

C.B. 3eHuH: «CTPYKTypa BO/bl HYellOBeKa Takke HHAWBHyaJlibHA Kak
orneyarku naineues. Ha cBOMCTBO KMAKOCTH BiMAET Jlake Mblclb. [Lnoxwue,
TAMKEIIBIC MBEICIH ¢ OOJNBIIOH YHEPrUeil M MIOXHE CI0BA, OCOOCHHO PYraHb H
NPOKJIAThA, CKA3aHHbIE B BEJIMKOM FHEBE, IEPEOPUEHTHPYIOT CTPYKTYPY BOJbl H
BMmecTo H:0, obpasyerca «rakenas Boga», KOTopas ACHCTBYST Ha OpPraHH3M
110,100HO #A/1aM.

H naobopor, 0aarociiosnenus, ciosa nodsu, go0pa H 1.1, 0dpasyror B
BOAC CTPYKTYPY IO CBOHCTBAM M mo dopMe moxoxkue Ha monekyasl JIHK
3JI0POBOI0 YeI0BEKay.

Jlo nammx jiHei COXPaHHJIOCh BBICKA3bIBAHHUE Heumap;m g1a Buuuwu o
3Ha4eHHH BOJBI: «OT Boabl Bce B MHpe KHBO. JKH3HB — 3TO OayLIEBICHHAA
BoAa». M 310 HAXOAUT cBOE MOATBEP:K/IeHHE B pad0oTe COBPEMEHHEBIX YHEHBIX.

Tak, A. Kappen (1992) cuwraer, uro npoiueccam BbIPOKIEHHSA
MOABEP/KEHA IHIIb KHIKOCTh, B KOTOPOH MiaBaloT KICTKH. «[lamaTe» BOZBI
cOXpaHseT Haule Teno KUBeIM. [lo MHeHHIO aBTOpa, «NpPeAlOChUIKOH BeyHOH
JKH3HH KIETKH HBJIHETCH KaAUueCTBRO BOJIEI B HALIIEM GPI"HHI{BME, T'Jiﬂll"r'l BEIIIIE 3TO
KAa4eCTBO, TCM JIYYIIC BBIICIAIOTCA OCTATKH OOMCHA BCIICCTB, a KICTKH
obecrieunBaroTes Au3HeHHOH uHopmanmeii. Bojaa, oTeeuaioiias TpedoBaHuAM
OpraHu3Ma, B H300HIHH HAXOOuTCA B PpykTax, oBomax u ux cokax. CTpykrypa
BOJ/Ibl B OPraHH3Me MrpaeT OrpoMHYH POib B MOIY4eHHH W3BHE, XPAHEHHU H
pactpoctpadenuy uadopmanun. M ata crpykrypa dpakranbya.

Hawm natmoodenua. Mbl gonroe BpemMs HCCICI0BalH KPCLICHCKYIO BOIY
(monyueHHnyw 19 sHBapsa) Ha nOpeaMeT HaIH4YHAg MHQOpPMALKMH  METO0M
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Ouonokauuu. MHoOKecTBeHHblE MHOrOJIEeTHHE HCCIeJA0BaHMs M0KA3aIH, 4TO
BOJIA, B34Tas U3 BOJONPOBOJAHOrO KpaHa nocie 12 yacos Houu 19 siHBaps, yxe
uMeeT uHbopManuio. 3apsKcHHas Boma OyneT B 3TO BpeMs H3 03¢pa, PEKH,
oTTasBlIero cHera. Bca Bojgja B npupojie B ITOT JIeHb 3apsiaeTcs
nHpopmanmei, npuxoaamei 3 Kocmoca.

Bopa, nonyuennas xors Ol 3a 2-3 MuH. 10 # nociae 19.01 vixe He umeer
uHpopmanun. He nmeetr nHopmanun ¥ Boja U3 «ropsavero kpana». Ho camoe
uHTepecHoe. [IpH HarpeBaHMHM KpelIEHCKOH BOJLI OHA TepsaeT 0J1arojlaTHyio
nHdopmanuio npu Temreparype 41-42°C. Poamnace moraaka, €ClIH TIpH
YVKa3aHHOH TeMmmepaType NPOMCXOAHT «IoTeps» HHGMOPMALMH, TO HE TOT IIH
@}awr ABJIAEeTCS  TPHUYHHOH rudenu OpraHusma, Beixoaur, 4ro OpraHusm
norudaer OT Ucue3HOBeHUA HH(pOpMauuu. ITH HAOMIOJAEHHS XOTS MU HE HOCHAT
XapaxKTep IKCIEPUMEHTOB, HO SBIAOTCH HEIUIOXHM OITREPHJICHUEM 3HAYCHHS
H BOIBI M HH(OpMaMHu 11 x&u3Hu. Kerath, 3amopa)kMBaHHC BOMABI B JKHIKOM
a30Te IPHBOJUT TAKKe K NoTepe HHMOpMAaIIHIL.

VYmectHo Oyjer orMmeTHTh emé oJHY (YHKIMOHAILHYH OCODEHHOCTE
TOPCHOHHBEIX MOJICH, WX MPEAnoiaracMyl polib B NOHHMAaHHH MEXaHH3Ma
MBIC/IUTEJIbHOM JIEATE/IBHOCTH YelI0OBEKa.

OrnMunTelIbHOH 0COOEHHOCTBIO HEOBEKA HBIAETCA €ro cnoco0HOCTh
mpicauTe. Ilo "W, unosy (2002): «Mpicap — cBocoOpa3HBIC YCTOHYHBLIC
CI'YCTKH MEePBUYHBIX TOPCHOHHBIX MOJEH».

MebIcib, Kak NPOM3BO/IHAA TOPCHOHHBIX 110JIEH, COXpaHAETCA KaK 1aMATh
TAaKke B (PU3HYCCKOM BakyyMme. DH3IMYECKHIT BaKyyM M0 OTHOIICHHIO K
TOPCHOHHBLIM TOJAM BejaeT cedsa kak ronorpadudeckas cpena (Axkumor ALE,
1999).

H3gecTHO, 4TO Ha rojiorpaMme H300paKeHHe Kax 10l TOYKH B BOIHOBOI
CTPYKTYpe Kak Obl npucyrtcTByeT BO Beem o0Obeme. [Toaromy no mobdoi touke
TOM0TPaMMBI TIOABIACTCA BO3MOJKHOCTh BOCCTAHOBHTE MCXOJHOC H300payKeHHC
MOJIHOCTBHD,

((Tﬂ:lhl(ﬂ I‘{)JI(}I‘I}E{I}H'—I&QK&H G’l'p}’l('l'ypa IMMOZBOJIHCT ﬂﬁ'}:HGHH'I'h, KaKHM
o0pa3zoM coxpanseTca HH(pOPMAIIHA B MAMATH HCIOBCKA BO BPeMS KIHHHYECKOI
CMepTH, Korja (HU3MYecKHMd OpraHusM He (VHKIHOHHpPYET, pa3HOCThb
HOTEHIMAIOB KIETOK Mo3la pasHa Hyimo. Madopmanus, eciim ona XpaHurcs B
KJICTKAX MO3Td, JODKHA OBITH CTEpTa. A TAKOTO HE TIPOMCXOMHT, H HCIOBEK
NOC/e peaHUMAalHK [0-TIPeKHEMY MIHOBEHHO Y3HAET CBOMX POJAHBIX M OJIM3KUX
u . (Tuxonnae B.KO. u T.C., 2007).

[Tonobueie B3rmAnsl BeICKaszelBacT akagemuk [LI1. TopseB, KoTopsiii
orMmeuaer: «/JIHK B cocraBe XxpomocoM HEHpOHOB rosloBHOIO Mosra obnajaer
CIIC OQHHM CYIICCTBCHHBIM CBOHCTBOM, CBS3aHHBIM C MEXaHH3MaMH KOPKOBOH
namsaTd. Takas namsaTh 4ellOBEKa MMeeT OTYeT/IMBO BBLIPAMKEHHYH) W XOPOLLO
H3YUEHHYIO TOJ0IPAPHUECKYIO TIPHPOLY».

B Tom ke nmaHe BeickasbiBacTca akageMuk Kasmaueer B.IL: «Ceroans
HAYWHAeT BBIPHCOBBIBATHLCA MapajMrMa, MPOBO3riallaillas, YTo Hall MO3r —
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3TO TOJorpaMma, a TO, 4YTO Mbl OLIYIIAEM W BUAHUM,- rojorpapu4eckui
BHPTYAJILHBIH IIPOIECCH.

IHoodeedem npomedcymouHblil UMo2.

Hudopmauus B ¢Qopme TOPCHOHHBIX [OJ€H #ABIAETCS B OIPEENeHHbIX
YCIOBHAX MPOU3BOAHON OIHON M3 (PYHKUMI aToma.

DUIHYCCKHH BaKyyM, IIPOHH3BIBAIOIIHH BCC MNPOCTpaHCTBO BeeneHnoi,
HAXOJIMTCH, B TOM 4Hcie, U B atoMme. DakTUUYeCKH BakyyMm 3aHumaer 99,999%
npocTpaHcTBa aroMa. B aToMe BOJIbl paCCTOAHUE MEKIY S/POM  H IEKTPOHOM
B MOJICKYTIC B JCCATH THICAY pa3 OOMBINE, HEM pa3Mepbl CaMHX DJICMCHTapHBIX
4acTHL, T.e. OCHOBHa# 10 o0beMYy 4YacTb BeLIECTBa JEHCTBUTENLHO
npejcTaBiser «rycrory». B Monekyne rasa aror napaMerp 00/bIle NPUMEPHO
B CTO ThICHAY Pa3.

[TosroMy MBI MOXKEM CKazaTh, YTO OJIHO W3 Ha3sHA4eHWi aroma —
xpaneHue wuHpopmanun. Hakonen, Qopma xpanenusa wuHpopmanun. Bee
QoIIblllee YHCIIO YUEHBIX BBICKA3LIBAKOTCA H BCe DOJIBIIE MOABNAKTCA (PakTOB B
HOJIL3Y NMPH3HAHUA roJiorpafHuecKoi npUpojikl XpaHeHus HHpopMariuu.

«IIpu3HaBasg TOPCHOHHYK TNPHPOOY CO3HAHUA, MBI CHHMAcM H3BCYHBIH
BOIIPOC (PUIOCOPUH: YTO NEPBUYHO — co3HaHue uinu marepus? Ecnu nomunara
HPHPO/ILL CO3HAHMA MATEPHAIILHOE TOPCHOHHOE [10J1€, TO CO3ZHAHHE M MaTepHs
HCOTACAHUMEI, H BOMNPOC «ICPBHYHOCTH» OKa3bLIBACTCA HIICHHBIM CMBICIa».
Takum obOpazom, Tuxonnag B.HO. u T.C. noauepkHBaiT 3HAYUMOCTL
HnapaurMel «MHGOPMALIMA — 3TO BCEy.

Jasepuiaronyuii 6b1600.

Marepus B cuy cBoero aToMHoOro cTpoeHus umeer o cede nHpopMalui
H B TO K¢ BpPeMA, IPH ONpPEIe/ICHHBIX 00CTOATEILCTBAX, MOKET TeHEPHPORATE
YHEPrHIO (KUBas Marepus Bcerja). 3HaA4YMT, CYLIECTBYET LeNo4yka: MaTepus —
AHEPIus  — HH(impMauHﬂ —  ABJIAKOTCH  TPHUE/IMHBLI, B3aHMMO3aBHCHMBI H
HEPa3Iy4HbI.

JaBepiuas M310KEHUE JAHHOH [T1aBbl, CIIeYET OTMETHTh IMIABHOE:!

B MPUPOJIE CYIECTBYET HH{p-ﬂpMaI[HﬂHH{‘JE B3aUMOJIEHCTEBHE,

CpoiicTBeHHBIC (YHKIMH aTOMa TOPCHOHHBIC TIIONS, [OPOKIACMBIC
BpallleHHeM 3JIeKTPOHA BOKPVI COOCTBeHHOH oOcCH B (PM3HYECKOM BaKyyMe,
ABIAIOTCH (PUIMUECKON OCHOBOH POAJIEHUS HHPOPMATIHH.

Kakoso ompeaencuue noHATHA HHQOpMaIHa’

A A, Cunun:  «Muadopmauus takas e (QyHJAaMeHTalbHAas CYLIHOCTh
OBLITHS KaK IIPOCTPAHCTRO — BPEMS H DHEPIUA»,

9.B. Eepennoe (1997): «Mudopmariis kak HaydHas KaTerOpHA BBCACHA B
Ka4ecTBe [IEPBHYHOIO TOHATHA, KOTOPOE HApAily ¢ NOHATHAMM MaTepHH H
YHCPIHH HE MOLICKHT ONPEACICHHIO,

H Bce xe oduuHanbHBIM CIeAyeT CUWUTATL OIpejeneHHe, JaHHOe B
nocranopinesun Beemupuoro Hudopmanmonnoro ®Popyma (Mocksa, 2000):
«MuapopMannonorua BOCPBBIC MPAKTHKYCT MMOHATHE HMH(OPMAIHMH Kak
00LLEeBCENEHCKYI0 W ODIIEHAYYHYH) CYIIHOCTh, OXBaTbIBAIOLIYID [N100albHO-
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KOCMH4ecKue cdepbl 4eloBe4YecKOi [1esATe/lbHOCTH M BCE MPOCTPAHCTBO
Beenennoiin.,

Ho ecnu cT0/1b BEICOKOE 3HAYCHHE NPHIACTCA HH(MOPMAITHH, MTOPOAKIACMOH
aTOMaMH, TO TPYJAHO NpPeACTaBHTh, YTODBI B JKHMBOM OpraHu3zMe He ObLUIO
CTPYKTYPEI HIM CHCTEMBI, HPEACTABIAOMNUX HHGopManuw, M Takas crpykrypa
€CTh. ITO HaKpaabHad HHPOPMAITHOHHAS CHCTEMA.

2.2. Cmpyxkmypa u (yuKiyus yaxp

DHepreTHveckas CHCTEMa Yakp MpeAcTaBlIeHA CIeIYIOMHM o00pazoM.
CymecrByer ceMb OCHOBHBIX, OOJIBIINX MIIM TJIABHBIX Hakp ¥ 21 MaibiX yakp
wiH nomvakp. CTpykTypa Hakpel mpeacTaBicHa B (GOpPME  BOPOHKH.
Pacuimpennas 4acTb BOPOHKH HaXOAMTCA 3a mpedenaMH (DH3MYECKOro Tena.
Konyc BOpOHKM BCTYNAeT B KOHTAKT € (PU3HYECKMM TEIOM B 30HE
OTIPEICTICHHON TOYKH aKyMyHKTYPHI H jJanec B popme TpyOoukH, Oomee TOYHO —
MACTHYHOIO IIHYpPKA, COEAMHAETCH C KaHalnaMH B OpraHu3Me. JTO MECTO
COE/IMHEHHS Ha3bIBAlOT KOPHEM YaKphl.

Bce ocHOBHBIC YaKpBl CBOMMH KOPHAMH COCOHHSIOTCA ¢ YHCPTeTHYCCKHM
KAHANIOM, WAYLUIHM BJONB [03BOHO4YHOro cronba. Cudraercs, 4HTO MEHIAY
YaKpaMH CYIICCTBYIOT HApPY/KHBIE JHEPrOHH(OPMAIHMOHHEIC CBS3H TOMHMO
BHYTPEHHEr0 KaHaua.

DHEPreTHUYECKHI  TI0TOK  4akpbl Ipejcrasisiercds B (opme crmpaliu.
[pugem, ecnu gakpa n3mydaeT HHGOPMALINIO, HATIPABICHHUE ¢¢ JABHKCHHA OVICT
0 4acoBOil cTpenke (NpaBOBpallarOlIascs CHUpaib), ecid, Hao0OpoOT, Hakpa
BCACKIBAET, IIOIJIONIAET JHEPIHID, TO HalnpasieHue OyjerT IPOTHB 4acoBOM
CTPENKH (NeBOBpallalomiaics cnupans). Kpome Toro, 4Mcno BUTKOB CIHpalH
yalle BCero paBHoO cemu (puc. 2.2.-1).

A b

Puc 2.2.- 1. Cxema hanpacienusn OGUMNCENUA THEPZUN & YAKPAX.
A = noznouwenue, b — uziyuenue
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Ho sTo ynpouleHHoe w3noxkeHHe CTPYKTypbl uakpel. Ha camom jene, B
KaKJI0M Yakpe, Kak B 0JIHOIH OOJILIION BOPOHKE, HAXOAATCH H (PYHKIIMOHUPYIOT
MHOKECTBO (0T 4 10 972) MalbIX BHTKOBR CIIHPANCi, Kak Obl MaJbIX TOPCHOHHBIX
BOPOHOK (puc.2.2.-2).

Puc. 2.2.- 2. Cmpyxmypa waxpui (no Bpennan, 1994)
A - HOpMaTBHO GYHKWHOHUPYIOWAA YaKpa,
b u B - paznuunsie gudst HapyuieHua gyHKgun vaKp

Kaxnaa JaKpa HeceT MHOKCCTBCHHYIO (YHKITHOHATEHO-
HH(POPMAIHOHHYIO Harpysky. OOYCIOBIEHO 3TO, KaK yike OBLIO BBIIIE CKAa3aHO,
HalHYMeM B OOJILIIOM KOHYCE YaKpbl MHOKECTBA MallbiX BHXpeil crimpalei,
KaKIBIH H3 KOTOPHIX MMEET CBOK) HacToTy KonebaHuWii, T.€. CBOHCTBCHHYIO
TOJBKO €My HH(OPMALIHIO.

Yrobbl npejpcTaBuTh 3HAYUMOCTH JIHATHOCTHKH COCTOSHMA Yakp, T.€.
OLCHHTE HX HHPOPMAUHOHHOCTE, JOCTATOMHO OVAET MNEPEHHCIHTh, TaK
Ha3bIBAEMbIH B MeUIIHMHE, KOMILUIEKC YaKphbl.

Jlna mpuMepa MPHBOAHM OMHCAHHC (DYHKIIMM TOMBKO TPEX YaKp HelIOBCKa
H3 CeMH Mpe/cTaBleHHbIX Ha puc 2.2.-3.
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Pue. 2.2.-3. Cemb 0CHOBHBIX YaAKD

Yakpa Cakpaabnan (nososas, Csarxucrana, Ha puc. 2A)

PacnonoskeHa: Ha BEpIIHHE TOOKOBOH KOCTH

Hueno maneix BUTKOB — 6

Ponb: OOGecnievenne W ynpaplieHHE SKH3HEIEATENIBHOCTH (DU3MYECKOro
tena. Bizaumoaenictere asHepruu ConHua M 3eman. TBopUeckas M ceKcyalabHas
IHEPrUs, YyBCTBA. JKe/IaHue H CTPEMIICHHE K ITOJYUEHHIO YII0BOJIBLCTBHI,
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[Ipu BO3BBINIEHHOM, WCTHHHOM JKelaHMH JOOBH — 4YaKpy Ha3bIBAIOT
«Hakpoit marepu». DTa yakpa BeJIMKOH myjpocTH, HOO 3auatHe JIETEH ecTh
BCJIMKAA MYJPOCTh, MaJI0 0DIIETO HMEIOIIAA C CCKCOM.

[Ipu BpeaHbIX 3aHATHAX W NYCcThIX MbicHAX Yakpa kak Obl 3aKkpbiBaeTca W
He maer axepruu. Ilpm sToM nospexaercs npapas 4acTk Yakpel, KOTOpas
VIPABIACT MOTOBBEIMH OPraHaMH, MOMKETYI0MHONH JKENIe30i, MOYMKaMH — 3TO
nuadeT, THHEKOJIOTr U, OYKH.

Oprauner: [Tonoseie opraHbsl M 3Kelle3bl, HUMKHAS 4YacTh JKHBOTA, IOUKH,
mpocTaTa.

Hucdananc: HeysepeHHocTe B cebe, crTpax, O€CHOKOHCTBO, 3aBHUCTh,
PEBHOCT.

Kontponupyer: CoeJUHUTE/IbHBIE TKAHH.

[{ger: Opaniensblil.

3eyk: Pe; mnanera IOmuTep.

LlenTp 3alIMTHEIX CHII OpraHu3Ma.

[Turanue yakpel — CEKCYanbHOH DHEPrHeH.

Yakpa connevnoro ciuierenua (Manunypa Ha puc. 3A)

Pacnonosxena: Ha jiBa najiblia Beitne nynka (COJHEUHOIO CILIETEHHA).

Hucno Maneix BUTKOB — 10

Pons: Hakomnenwe sueprum Connua. Pa3zgurue caMouHIU(GUKALHMH W
JUYHOH CHIIBL. DTO «CepileBHHA» YelloBeKa W ero «SI» - co3HaHus M CBA3bL C
BHYTPCHHCH CHIOH M MyJIpocTbio. OTBe4acT 3a NpaBHIBHOC PAacHpeIciICHHC
SHEPrHH B OpraHU3Me H OIpeleNfeT IOJIOKEeHHe 4eloBeka B o0LIecTBe,
CHOCOOHOCTH K 00ImeHnI0. E¢ DHeprHa — DHEPrus yIpaplcHus.

Manunypa «He TH0UT», KOrja YeJIOBEK eCT MHOI'0 JKUPHOI'0 M MHOI'O MBET.
OT yakpel 3aBHCHT IAPMOHMA MEK/Y JYXOBHOH W MaTepHallbHONH CYIIHOCTBIO
4CIOBCKA.

['unepdyHkiuu — yenosek cnocodeH BAAacTBOBATh, MOYHHATS.

I_]cmpe}rmeﬂne JI&BC}E HACTH '-IElehI — IlpHBGJI,H'I' K }’MEHI‘:II]IE!H}‘II{] NMOTEHIIMH,
IPaBoii — (PMHAHCOBBEIM TPYIHOCTAM.

VYpoeens: Mentanensiii. Oco3HaHue xenaHWil. Y MeHHe pa3invdaTh; KOHEIl
HU3MEHHOH TIIPHPO/LbI.

HAncbananc: beccunue, ’kagHOCTh, THEB, YYBCTBO BHUHBI.

["acTput, rematur, 3aboneBaHue IKENYHOrO MOY3BIPA M [OJKENYJOYHOM
JKEJE3bl, 3a10p.

CmeptHeiil rpex: YUperoyroane, rHEB.

Konrtponupyer: JKujkocts Tena.

AKenesa: [lomkenynodnas

[seT: KenThii.

3eyk: MH; nnanera — Mapc.

Yakpa nuTaeTcs KapMoid, T.¢. TPOHCXOAHT OTPA0OTKa THYHOH KapMbl.
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Yakpa tperbero ruaza (AaxHa Ha puc. 6A)

Pacrionoskena: Ha nepeHocuile Mexly OpoBsiMH.

Yucno Maasix BUTKOB — 96.

Pone: Llentp MyapocTH, KOHTPOJIb HAJL YYBCTBAMH W BOJIEH, Ha/l MOPAJIbIO
u 3TuKoH. MuTynuny, nonumanune cytH (pasym). Tmecaasne. Heorpannientoe
CO3ZHAHHC.

OTtBeuaeT 3a ACHOBU/IEHEHHE, TEIENATHIO.

JloMHHHMpYyeT uyakpa — 4YellOBEK TAKTHK, OH 3HAeT, Kak cjle1arh, HalTH
BBIXOJ], OTJIHYHO BBIMOJHACT KOMaHIbl, HO HE CTpaTer.

[loBpexaena wakpa — NHOJAH SCOMCTBI, HMEHILIHX O cede 3aBbIlIEHHOE
MHeHHe, MHSIHX ceds BepiuTensamu cyied. OcobeHHo «erpajgaeTy yakpa u3-3a
ocyxaeHus Onu3kux. ns ocBoDoMkaeHHs 4aKkpbl — HYKHO MCKPEHHEe NpollaTh
BCEM M BCE, M JlaiKe Bparam,

Ceazana ¢ «HebOecHOH mM0O0BERIO»; 3Ta mM000Bb BBIXOOHT 3a pPaMKH
4ernoBeYeCcKOH TH0BRH H paclpocTpaHAeTcsa Ha Bee KHBOE.

Jucdananc: mmsodpennd, rojopasle 00JIH, pPaccesHHOCTh, JAUC(YHKIIHS
MIHITKOBHIHOH Kene3nl, cpedpomtodue (MoIHOMIEHHE, B3SATKH).

KouTponupyer: MeHTalbHYK) [E€ATeNbHOCTb. [HMNodu3, MO3KEYOK,
FHIoTAIaMYC, JIEBbIN a3, yim, voe, [THC.

Kenesa: runodus.

[lBeT: cuHHI.

3eyK: ns; 1wiadera — Jlyna.

Yakpa — MOAMWATKA MPOHCXOIHT 3a CHET HAKOIUICHHA 3HAHWIL. DTOT Harax
COXPaHAETCHA BEYHO.

Kaxnas uakpa cBsizaHa ¢ cUCTeMaMM M OpPraHaMM 4epe3 HHAOKPHHHBIE
OpraHel, T.€. CHCTEMA YaKp Ha (JM3MYECKOM YPOBHE SBIAETCH IHIOKPHHHOMH
CHCTEMOi1, MaTCPHAIBHBIMH aTCHTAMH HaKp ABAAIOTCA TOPMOHBEL.

Ob6pamaer Ha ce0A BHUMaHHE MHOTOTPAHHOCTh (DYHKIMOHHPOBAHHS YaKp
HA BCCX HH3HCHHBIX }‘I}GBHHK B Gpl'ﬂHHﬁMﬂ — q}HEH‘-IE:CK{:}I"rL AMOLIHOHAUIBEHOM,
MCHXHYECKOM, MCHTAIBHOM H T.J.

[lpuxoauTca  KOHCTATHPOBaTh, HTO  (PYHKIMA  4Hakp,  HECYIIHX
HHDOPMAIIHIO, KaK KOCMHYECKYIO, TaK H MEHTAJIbHYIO, SABJIACTCA NEPBHYHON JLIA
JKH3HEACATEIbHOCTH OpTraHH3Ma.

Kparkoe 3HAKOMCTBO C Ha3HAYeHHEM 4Yakp YKa3blBaeT Ha OOJIBIIYIO
3HAYUMOCTE MX B KH3HH opranusma. [Tpexie Bcero, xouercs OTMETHTE POk
YdKp B CTAHOBJICHHMH MOTHBHPOBaHHOTO nNOBeAcHHA. Bozbmem, Hampmumep,
YaKpy coJHeUHOro ciuierenus. OcoszHanne codeTBeHHOTO «S», CBA3L ¢ CHIIOA M
MYIpPOCTBbIO SABIACTCA MOTHBOM B [OCTHJKCHHH TOJIOMKCHHA HCIOBCKA B
obulecTre, T.e. (pakTU4eCKH oNpejesercs ero HepapXxuveckoe MOJ0MkeHHe B
obutectee. Kak ropopsar, TpyaHO npeicraeuTe cebe  1npeycneBaroLero
KOMMECPCAHTa, CCJIH Y HETO HIDKC CPeIHEro ()YHKIHOHHPYET JTa YakKpa.

Ho BO BceM KHMBOTHOM MHpe O4eHb TBEPAO coOMI0/1aeTcd HepapXHYecKoe
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nocrpoeHue B J000i cTpykrype coobuiecta. M y Bcex SKMBOTHBIX MMeeTcs
1ojl00HAas YeNnoBeKY uakpajikHas WHpOpMalMOHHAA CTpyKTypa. Peub moxer
HATH, CKOpEEe BCCTO, O Pa3HOM YPOBHC WiH 00beMe (DYHKIHOHUPOBAHHA HaKp.
Kpome Toro, wakpsl crnocoOHbI, Kak ObLI0 CKa3aHO BblllE, BOCIPHHHMATh
TOPCHOHHBIE 110/ B (popme Mbiciel. Torja BO3HHKAET HHTEPEC M KEIAHHE Y
BCTCPHHAPHOTO CIICIHATNCTA H JKHBOTHOBOJA BO3/ICICTBOBATh HA MOBEACHHE H
COCTOsSIHHE JKMBOTHOTO MYTEM MepeJadd MbICIIH.

Jpyroit  npumep. Kaxias oCHOBHas 4akpa «KypHpYET» Kelesy
BHYTpPCHHCH cekperuu. MMeHHO mnepBHYHa 4akpa emié H MOTOMY, 4TO BCH
HH(pOpMalHs BHEIIHEr0 MHPA 4Yepes Yakpbl MOCTYNAeT B FOJIOBHOH MO3T.

MOH{ HO H’p dTKO  3aKJIKOYHTE, YTO Halle Gﬁlllﬁ‘- HHE C MHHBOTHBIMH
IPOMUCXOAUT HAa MHGPOPMALIMOHHOM YpPOBHE 4Yepe3 4akpalbHYK cHcTeMy, u0o
HAlllH OpraHbl 3pEHHs, CJyXa M T.II. TAKKE UMEIOT YaKpbl, TOJILKO Kak ObUIO
YOOMSAHYTO BBIILIC, OHH Ha3bIBAKOTCA MAIBIMH WIH TOI4aKPaMH.

2.3. Haxpwsl scusomuvix

Ileproe omucaHue Yakp y JKUBOTHBIX OBUTIO HAMH BBITOJIHCHO B HAay4HO-
NpaKTH4eckoM pykoBojicTee «BetepunapHas akynyukrypa» (2000). Panee B
JIOCTYITHOH HaM JIMTEpaType OIUCAHMS YaKp Y sKHBOTHBIX Mbl HE 0OHapY#KHIIH.
Ecte Toneko ynomuuanusa y B. T'ou (1995) o TOM, 49TO KHBOTHBEIC HMEIOT
MeHblllee KonuuecTBO 4akp. [logoOHoe mueHHe BeickaswiaeT JI.C. EpmMonaer
(2002), ormeuas, 4TO YAKP Y KHBOTHBIX TOJIBKO TPH.

Panee O©Obuta oOTMcHCHA NPHHIHNHATBHAS pasHHIA B TIPHPOIC
NeKTpOMarHuTHeIX BoaH (IMB) u TopcuonueiX mnoneit. Bo3HukHOBeHHE
(DBM) onpejensiercs HAMUUEM 3apsja, U PACIIPOCTPAHEHHE BOJIH IPOUCXOIUT
(poHTANLHO 0O BceM HanpaeieHWsM. TOpCHOHHBIE MO HUMEKWT OCeBoe
HAITPABJICHHUE BPALICHU, T.€. BREPX H BHH3.

Yakpel, Kak CIYCTKH TOPCHOHHBIX TOICH, MMEIOT (hOpMY BOPOHKH Haf
NoBepXHOCThHY Tena. Jloruka mnojckaseiBaeT BeIOOp crnocoda JHArHOCTHUKH.
CyTe €ro 3aK/1104aeTcsa B TOM, YTO €C/IM IIOMECTHTE B 30HY TOPCHOHHBIX IoJIei
Kakoii-nmubo mpeamer B ¢opMe OTBeca MJIHM MASATHHKA, TO B CWIY HATHYHA
BpallleHHA OTBEC TOXKE NPUMET TY e (POpMY JBHKEHHA.

[To xapaxkrepy BpallleHMsi MasTHHKa MOKHO JIaTh OHPEIAC/IEHHYIO
XapakTCPUCTHKY COCTOAHHA  dYakpel. JIBMGKCHHE MaATHHKA MMO3BOJACT
VUUTBIBATH:  HANpaBlieHHEe  BpallleHus  —  [paBOBpallaTelbHOE  HIH
JICBOBpAlllATE/ILHOE;  YacToTy  BpallleHHds 33 CIMHUIYY BPEMEHH,  YIoJl
OTKJIOHCHHA BPALICHHA OTHOCHTEIBEHO OCCBOM JIMHHH YaKphbl; BEICOTY BpalllCHHA
MaATHHKA HaJ YaKpoi, T.e. PETHCTPHPOBATE OCEBYH) BBICOTY pacnpocTpaHeHHA
TOPCHOHHEIX TOJICH.

Mertoanka  BeImOMHeHMS W npubopHoe  obecreveHue — MeTo/a
CPABHUTENILHO HE CI0KHBI. Takum o0paszom, y KUBOTHBIX (JIONIAjlk, KOPOBA,
cobaka) oOHapykecHO ceMb Hakp. B kadecTBe mpumepa NMPHBOAHM Ha3BaHHC
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qakp y codak.

Yakpel cobak: J100Has; 3arbulouHas (ropioBas <= 3aTbUIOYHAS);
JonaTovHaAs (CepACHYHO<«—I0MaTO4YHAA); CHOHHHasg (OplomHas < CHOHHHAA);
NOACHHYHAA ([1axXoBas <« [MOACHUYHAA); KpecTuoBas (Ta3oBas <> KpPecTLoBad);
XBOCTOBAasA.

B onucanuu 9akp y 4eI0BEKAa IAThL YaKp IPEICTABICHBI MAPHBIMH
(bopMHpOBaHUAMU  (NepeHUE CUMTAKOTCH YYBCTBEHHBIMH, a 3ajJHHE —
BOJIEBBIMH, KOHTPOIMPYIOLINMH). Y KHBOTHBIX Takke OOHAPYKEHBI NATh
MAPHBIX YaKp, MOITOMY B Ha3BAHHH YaKp MEPBOE CIOBO — 0003HAYCHHE HUAKHEH
4aKphkl, a BTOPOE — BEPXHEH.

Ilpencragnennas HoBas Tornorpaus Yakp 3HAYUTENLHO OTIIHYAETCH OT
paHee W30KEHHOH B pykoBojcTBe «BerepunapHas axkynyHkTypa». 2710
€CTECTBEHHBIH ITpoliece. 3a HCTEKIIME 1okl ObUTH HAKOIUIEHBI HOBBIE 3HAHHA 110
Tonorpad i B PYHKIIHH HaKp.

00 aKTHBHOCTH YakKp VY KHBOTHBIX MBI MOKEM CYIHTE [0 YIIY
OTKJIOHEHHS BpalleHHs MW yacTore O0DOpPOTOB MasTHHMKA. ITH I[OKa3aTelu
JocTatoyHo HMHIMBHAvadeHele. Ho B memoM 3a MHoroneTHue HaOIHOIeHHA
CJIOKMIIOCh ONPEJeNEHHOE MHEHHME: Y KUBOTHBIX, OCODEHHO Yy KOpOB, camas
aKTUBHas wakpa — Opromnas. Yron oTkioHeHus BpanieHus jocturaer 75-80°,
T.C. MAATHUK BpalllaeTcA MMOYTH NapaiielpHo Oproxy. B menom uakpel 3aaHei
YaCcTH Telld 3aMeTHO aKTHBHee NepeJAHUX (100HOH, 3aThUIOYHON, 10M1aTOYHOI ).

Yakpanbnas MHOOPMAUMOHHAA CHCTEMa MMEET JIBa UPHHLHIIHAILHBIX
OTIHYHA OT APYTHX OPraHoB M CHCTeM opranusMa. llepBas ocobeHHOCTS.
HosopoxaeHHblil opranu3M dakp He umeeT. HakpaneHas cuctema GopMupyeTcs
B MIPOLECCE POCTA M Pa3BHTHA KHBOTHOTO.

B nocrynHoit Ham nurepatype Tolbko Yy b.D. bpennan (1994) mbl Hamu
YIIOMHHAHUE O Pa3BHTHH 4Yakp y pedeHka.

MBI BBIOJHWIN HCCICIOBAHUA 0 PETHCTPALIMH YaKp Ha TeaATax pasHoro
Bo3pacra. CaMm mpolecc ONpeieleHus 4akp TPYAOEMKHI W BBINOJHHTE €ro Yy
JKHBOTHOI'O C IMOMONIIEHD @HKGEI[HH HENBL3A, ’3’1‘0 BEI3EIBACT [p}-’ﬁﬂﬁ OTEJIOHCHHE
0T (U3MOTOTHYECKOTO COCTOSHHS TeNAT. BBIMOMHUTE OLEHKY 4YaKp MOKHO
OBIO TONBKO B MpPOLIECCE KOPMIEHHS, T.e. BBINOHKH Moinoka. Ho B 3ToMm
COCTOSHHM MBI MOTJIH HOJPOOHO PErvucTpUpPOBaATSH JonaTouHyo Yyakpy. [osromy
BCC ONHCAHHOEC HHUKE OTHOCHTCSA K 2TOH HaKpe.

B pe3ynerare ObUIO VYCTAHOBIEHO. Y HOBOPOMJIEHHBIX TENAT YAKPSI
U'I'ﬂ}"'l‘C'I'H}’HJ'I', OHH HAYHHAKT TIOABJIATECA ¥V OJHHX KHBOTHBIX C 3-4 JAHH, ¥
JIpYTHX Mo3ke, HO ¢ 10-ro qHA, Yakpel, KaK IPaBHIIO, PETHCTPHPYIOTCH Y BCEX.
B sT10 Bpems, cyias 110 BpalleHWID MasTHHUKA, 4akpbl 110 (GopMe 1MoXoxu Ha
pacTymmii rpud. BospacTHbpic H3MEpeHHA 4akp MNOKA3aldd, 4YTO POCT Hakp
HACTONBKO BapuadeseH, YTO BBIBECTH KAKVIO-TO CPEHIOK BEIHYHHY 03HAYAI0
Obl, Ha HALI B3I, CIIaAUTE HHIAMBHYaIBHOCTh 5KHBOTHOTO.

Ilo nHamwmm HadMOOCHUSAM, OKOHYATCIBHOC (OPMHPOBAHHE HaKp Y
KPYIIHOI'O POraTtoro CKOTa, KOrja OHH pacKkpbiThl U TOPCHOHHLIE OJIA YXOIAT B
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KOCMOC, 3aBeplliaeTcs B [10JI0BO3PEIOM BO3paCTe.

Ham npuxojures cHOBa cChUIATBCH Ha CTaHAapTHYW ¢pasy, 4To B
MOCTYITHOH HaM JUTEPATYpe MBI HC 0DHAPY)KHIH JaHHBIX O BCPXHCH TDaHHIIC
WJIH BBICOTE YaKp.

Hamm uecnepopanua Ha KHBOTHBIX NOKA3alH, YTO BPaLIEHHE MasTHHKA
HaJ TPYAHOIT Hakpoi KOpOB OBIIO YCTOHYHMBO 3a)MKCHPOBAHO HAa BBICOTE 3
MeTpa. Brlllie TOAHATHECSA HE MO3BOJISAI OTOIOK KOPOBHHKA.

Mgl ocmesMiance  poBepHTh padoTy KOPOHHOR uakpsl y Jnojeid. Camas
OoBIIaa BRICOTA, ¢ KOTOPOH HaM yaamock pabortats, Osi1a 10 merpoB. Beimo
3APErHCTPUPOBAHO MHOTOKPATHO YCTOHYHMBOE BpalleHWe MasTHHUKA. BeiBoj
OUYEBH/IEH: TOPCHOHHBIE M0JI8 YAKP BEIXOJAT 3a 1IPejielikl OHOIOsS OpraHusmMa 1
OecrnpensiTCTBEHHO YXOJST B KOCMOC.

DroT (hakT ABIKETCS BTOPOH 0COOEHHOCTHIO (PYHKIIMOHUPOBAHMS YAKP.

Yakper, B ornmume oT TA, HE HMCIOT TOYHO JOKAJIH30BAHHOH
Tonorpadguu. Belb KopeHb YaKPhI — 3TO «3MaCTHYHBIH MOJABHKHBIH MIHYP».

B saBepiieHuH M30kKeHHs MaTepuala O 4akpax SKMBOTHBIX CUHMTAEM
HeOOX0IHMBIM OCTAHOBHTECH HA MPAKTHYCCKOM OTBITE PabOTHI ¢ HaKpaMH.

O 3Ha4YeHHH YaKp Mbl MOIJIH CVY/AHTb KOCBEHHO M0 3(PEKTHBHOCTH
JICYEHHS 110 TEM PELENTaM, T/ BO3JACHCTBHE BBINOJHAINM HAa TOUYKH-YAKPLI.
[lpakTHKa mokazana, 4To PPEKTHBHOCTE TEPANHH 3HAMHTEIBHO BO3PACTACT,
ecnii B peuentsl TA BrkIWYeHbl TovkH-dakpel. [lpumep: Ha MaTO4HOH
koHedepme  l-ro Mockosckoro — KoHesaBoJda U1 BOCCTAHOB/IEHMA
PEMpOAYKTHBHONH (YHKIIMH KOOBUI NMPH THMOTOHHH H AaTOHHH MAaTKH ObLIa
oTpaboTaHa cxeMma JIeYeHHsA KMBOTHBIX C 00A3aTelbHBIM BKIIFOUEHHEM TOYEK-
qakp B peuent. Kak npaeuno, 310 ObUIH 3-4 TOUKH-4aKpel 13 7-8 B peuente.

3a 2010 rog mno yrouneHHomy peuenty TA Jjeunnu 12 koOBLL
Bosueiicreue OCYUIECTBIIAIN 1IYTEM MITIOYKAILIBAHUA W HHBEKIIMAMH MOJIOKA
oT KoOBUT B TA — makTonmyHKTYpa.

Monoko, kak KHIKOCTb, HMEET BCH HH(OPMALIHID O COCTOAHHH BCEX
ﬂpl'ﬂHﬂB M CHCTEM {‘)p]'ﬂHHﬂME, B'I'ﬂ QBGHC'I‘H{} MOJIOKA ﬂp{}leH ME:XE\HHBM}"
JICHCTBHA TOMEONATHYCCKHX MpenmapaToB. B 3ToM mnmaHe MOIOKO MOXKHO
CYHTATH YHHBEPCAIBHBEIM TOMEOMATHYECKHMM  CPEJACTBOM AN  JaHHOTO
JKHBOTHOTO. B oT/IHuME OT roMeonaTHyeckux IpernapaTos, MOJIOKO BBOJMTCS B
TA uenpHBIM, T.c. B HEM, KpOME HH(MOPMALHH, TPHCYTCTBYET OCIOK M OpYTHE
MOJIEKYISpHbIe CTPYKTYpbl. Monoko, HajoeHHOe vy KOObUI, HHbElUHpYyeTCH
TONBLKO 3TOMY KHBOTHOMY B TA B TeueHHe neprwix jecatu MHHYT 1o 0,1-0,2
MIT.

Pesxum  Bosueiicteua na TA Obul TakoB: yTPOM HIVIOYKa/ILIBAHHE,
BCUCPOM - JIAKTONYHKTYPa, IOBTOPCHHE Hepe3 3 THA.

[Tonano0UIOCE BBINIOMHHTE OJHY-/BE MNPOLEAYPbl, MOCIE 4ero KOoObLUIb
HPOSABISIM 110JI0BOE BO30Y#IEHNE M Bee 12 KOHeMaToK OBUIM Pe3y/IbTaTHBHO
OCCMCHCHEI B [ICPBYIO OXOTY.

CpaBHeHHe ¢ pe3y/ibTaTaMH JIEYEHHA HKHBOTHBIX 3a MPe/AblAYLIHE MATh
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Jler 1o peuentaM 0e3 BKIOHEHUs TOYEK-4aKp HHUKOI/a He [MO3BOJAI0 J00UThCS
CTOJIL BRICOKOH 3axkepebnsemoctn (@omuuesa H.I'. u ap., 2012). Jpyroii
NpHMEpP Ha KopoBaX. [ TOBBIIICHHA NPHKHBIACMOCTH HSMOPHOHOB TIpH
TpancruianTauuu  Tapanaiinuk T.E. w Tapapaiinuk H.JIL. w ap. (2012)
HPHMEHAIH HHBEKIMH KOHIHIMOHMPOBAHHOH IMOpPHOHANBHOH Cpeibl, T.€.
cpenbl A8 AKCTPaKOPNopanabHOr0 CO3PEeBaHHSA, OIUIOJOTBOPCHHA OOLMTOB H HX
KYJIILTHBUPOBAHHS, TOILKO B OJHY TOUKY-4akpy y kKopoe Ne25 (no atnacy I'.B.
Kazeesa, 2000) - rasosyw. B pesyibrate HpuKHBISEMOCTh SMOPHOHOB B
OMBITHOI Tpymme coctaBuna 56% (n=16), a B koutporme 42% (n=7). DtoT
MOKa3are/lb ABIACTCA XOPOIIHM [P BINOIHEHHH dMOPHOHO-TIEPECaI0K.

Takum oOpazoMm, M3NOKEHHBLIH MaTepuall 0 4akpax, UX MHOTOIPaHHOMH
(OYHKIIMH M 3HAYEHHH [ KH3HeoOecrneveHus OpraHu3Ma roBOPHUT O TOM, 4TO
JIaHHOE HanpasieHne (paKkTHUSCKH Mallon3ydeHo u Tpedyer K cede 3HAUMTENBHO
00bIICI0O BHUMAHHA.

3. buono.Je

[lpejcrapnene o0 wakpaXx M KaHAILHO-TOUEYHOH CHCTEME  Kak
COCTABIAIONINX OHOYHEPTeTHKH OPTaHH3Ma OYICT HEMOMHBIM, €CITH HE OMTHCATh
HX B3aHMOCBA3E C I3HEProo0oIouKaMu, HITH OHOTIONEM.

B nacrosmee Bpems Hainuue OHOINONA  BOKPYr KHBoro o0bekTa
CUMTACTCH KaK NPH3HAHHEIN HAayKoi (dakT.

O 3HauumocTH OHMOMNONSA MOXKHO CYAUTH [0 pelleHHd KoH(pepeHLUH
«Hayka na nopore XXI Beka - HOBhIE napajMrmen», cocrospiuasca B Mockse B
1996 r., kotopas raacHT: «/lanbHeimiee pa3BHTHC HAYKH HCBO3MOMKHO Oe¢3
yueTa (peHOMEHAa, KOTOPLIH MBIl HA3LIBaeM OHOIONEM, YHEeProHH(OpMaLlHOHHBIM
IIOJIEM,

[TouaTue OHOMONS BOLIUIO B HAIIY KH3HBL. [lockonbky cerogus ¢uzmka
HMEET HE TOJILKO SACHOE HAay4HOE MOHMMAaHHWE, 4YTO BCE MO0Jd MOPOXKAaTCA
AICMCHTAPHEIMH HacTHIIAMH, a JKHBOH H HEKHBOH MHD VCTPOCHEI M3 OJHHX H
TEX € aTOMOB, TO HEBO3MOKHO CYIIECTBOBAHHE Y JKHBOH MaTEpUH TaKOro
MoJist, KoToporo He Obu10 OBl Y HEXUBOH Marepun, H HaobopoTt. (A.E. AKkMMOR,
1999).

3.1. Hasnauenue snepzoungopmayuoHuwvix 0060104ex

Hetounnkom Omononsa ABmAKTCA caMu Ononmorndeckue oObexTsl. Hayke
XOPOLLO H3BECTeH Psijl SBIIEHHIT, KOTOPbIE Mbl BIIPABE CHUMTAThH COCTABISIOIIMMH
ounonosis — aro apexr Kupiman B.X. u C.J1.; Onosnexrpernsiit adpexr 1o
Kymuny B.T., 6eckontaktHas nepenada ua(popMmammn no B.IL Kasmaudcery,
H.5. Jlynuuesy, snepreTuveckuil kapkac no KymMakupu o T.11.

OHako Mbl yOEK/IEHBI, YTO HAYATH HAJO ¢ ONHCAHHUA DOJIEe IINPOKOTro
B3T/IAa HAa B3aHMOJICHCTBHC JKMBBIX OPTaHM3MOB MEXIYy coDoii, a TaKke c
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ouocdepoil U KOCMOCOM.

Bece #uBbie CYILIECTBA Ha 3€MIIE HCILITHIBAKOT HA cebe BoO3IeHCTBHE
OKPV/KAIOIICH CPEIBI H B MCPBYIO OHEPEIb BIHAHHE YHCPTCTHICCKUX (PAKTOPOR
KOCMHYECKOH  cpedbl, TakMX  Kak  SJEeKTPOMarHUTHbIE  KOJedaHus,
KOPIYCKYJSIPHEIE, PAAHOAKTHBHEIE padHalliH, YILTPa(pHOIETOBBIE JTYUH COJHUA
C KOpPOTKOH JJIMHOH BOAHEI ©W T.. JKHBOE CVIIECTBO MO CBOHM
(hU3MOJIOTHYECKHUM  CBOMCTBAM  siBNgeTcs  Hauboliee  YYBCTBHUTENbHBIM
pe3oHaTopoM Ha 3TH BozjeicTBuA. COBEPIIEHHO SCHO, YTO 9TH KOCMHYECKHE
thakTOpBEI MOTJIH OBI TYOUTEIBHO NOBIHATE Ha OHOC(EpY 3eMIH, €CTH OBl OHA HE
MOIJIa 3alMIIaTbes, eciad Obl Halla I[jaHeTa He uMena Obl  cBoeH
NIEKTPOMATrHHTHOH 3alMTEl, 030HOBOIO CIIOS M TOMY 110/J00HBIX DaphLepoB.

Jlornka nojcka3bIBAET, YTO BCE JKHBbIE OPraHM3Mbl HA 3eMIE JIOJKHBI
HMETh TAKKE 3aliHTHBIE 000J104KH WK Onornone.

B.HM.Bepuaackuii (1989) - cosmarens yueHHsa o Hoocdepe, MHCad, HTO
"H3NYy4YeHHAMH HeMaTepHalbHOH ceprl 0XBaueHa He TOABKO OHOcdepa, HO BCe
JIOCTYITHOE, BCE MBICIIHMOE IpocTpaHcTBo. KpoMe Hac, B HAC caMuX, BCIOJY H
Be3me, Oe3 TepephiBa, BEYHO CMCHAACh, COBMAAas W CTATKHBAACh, HAYT
M3JIYY4EeHUs pa3HOH JUIMHBL BOJHBI OT BOJH, JUIMHA KOTOPBLIX MCYHCIAETCA
JECATHMHIUIHOHHBIMH - JIQJIAMH  MHJUIMMETPa, 10  JUIHHHBIX, H3MEPAEMBbIX
KHiaoMeTpamu. Mexoas w3 H3yueHus JUIMHBL BOMTH, MOKHO Pa3/IHYHTE OTPOMHYIO
obnacTe Takux w3nydyeHui. OuHa oxearblBaeT ceiuac okono 40 okras. Mel
MOSKEM IOJYUHTE SCHOE IPeIcTaBlIeHHe 00 3TOM YHClie, BCIIOMHHUB, YTO OJIHOMH
OKTABOH ABIACTCA BHAMMAas HacTh COJHCYHOrO crhekrtpa. Kocumudeckune
M3JIY4EeHHsA, NPUHUMAeMble Halllel TUlaHeToH, cTpodAline ee Ouocdepy, nemxar
TOJNBKO B IIpeeiax 4YeThIpeX ¢ MoloBHHOH okTaB u3 40 nam u3BecTHBIX". Ilo
MHEHHUI astopa, Ouocdepa moxker ObITh Npe/cTaBleHa Kak o0nacTh 3eMHOH
KOPbI, KOTOpas NpUHUMAaeT, TpaHchopMmupyer M npeodpasyer KocMHYecKHe
H3JIVMCHHA B 3CMHYH JCHCTBHTCIBHYI) JHEPTHI0 - JJICKTPHYCCKYIO,
XHMHYECKYH), MEXaHHYECKYH, TerioByk H 1.7, [lanee. Baxkuelnm otnuinem
HKHBOI'O OT HCHKHMBOID SHB/IACTCA HAJIHMUME ¥ Iliﬂ!pB{_‘.‘rl'ﬂ 6Hﬂjlﬂ‘l'}|'-lﬂ‘ﬂl{ﬂl‘ﬂ
YHEPreTHYECKOr0 MONA H KHBOC HC MOTJIO BO3HHKHYTH M3 HEKHBOro. MMenHo
Haau4uue 0Homons (popMHPYIONIMM 00pa30oM BIHSAET Ha 3apoikK/IeHHE H Pa3BUTHE
#u3HH. Hoocdepa npencrasisiack Kak cymmapHoe OHoIode 3emMiM WK
"chepoii pazyma”. "Cidepy pazyma" aBTOp HaOeaAn ONPEACICHHBIM YPOBHEM
OblTus, (yHkuueill nepepaborku  wHbopmauHu. 3Dta  uHbopmauus  Ha
OHOIHEPreTHYECKOM YPOBHE JKMBOI'O OpPraHu3Ma He ucyesaer, a B Hoocdepe
VCHIHBacTCA, Omarogaps — ABJACHHID  PE30HAHCA,  KOTOPOE  TIPHCYIIC
onosoruueckum cuctemam. Takum oOpasom, 3eMIII0 OKPYKAeT KHBOTBOpPHas
CTPYKTYpa, coAcpiKamias HWHPOPMAIHI) O MPOIIIOM, HACTOAIICM H, MO BCCH
BM/IUMOCTH, OyaylieM Bcex SBIEHHH M MPOLECCOB, NPOUCXOJAALIAX HA 3eMIle.
Hmenno 4vepes OMo110/1e NPOUCXOAHT BOCIPHATHE KOCMHYECKHMX SIBICHMIl Ha
4CIOBCKA.

O ¢akrax KOppenaTHBHOH 3aBHCHMOCTH Me/y BHJISHHEM KOCMOCa, B
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4aCTHOCTH, IHEPreTHYeCKHUX PeaklUsX COJIHIA, H COCTOSHHEM JKH3HH Ha 3emIle,
yoeaurensHo nokasano B Tpynax AJL Ywmkesckoro (1979). Ymxesckuit A.JL
cuie B 20-30-c rogsl mpouuioro CTONCTHA OOKa3ald, 4YTO MHOTOYHCIICHHBIC
()YHKIIHOHAIbHbIE W OPraHU4ecKHE HApPYLIEHHA B JKH3HEJAEATEIIbHOCTH H
PasBUTHH OHOJIOIHYECKHX CHCTEM OT OTIE/IBHBIX OPraHH3MOB 10 HONYIIALHI H
co00mIeCTR, 00YCIOBIMBAIOTCS KOMIUICKCOM BO3MYIIICHHI BO BHEIIHEH (H3HKO-
XMMHYECKOH cpejle, KOTOpPLIH HMeeT CBOMM MCTOYHMKOM KOCMHM4YECKHe
BO3/IEHCTBIA, 0cOOEHHO peskoe u3meHeHne usuueckux npoueccos Ha ColHie.
[lepHoAMYHOCTE BCOBIIICK IMHACMHH H MAaHICMHH, dMH300THH W T.J. CTOHT B
NPAMOH CBA3M ¢ LIHKJIAMH COJHEYHOH aKTUBHOCTH. B rojsl conHeuyHbIX Oypb H
YparaHoB BO3ZHHUKAKT BelMKHe OejcTBeHHbIe sBleHns Ha 3emue. M naodoport:
rojibl COJIHEYHOTO YCIOKOEHMS W MHpa CONPOBOMK/IAKTCH [epHOIaMH
OCBOOOKIEHHS YEJIOBEKA OT YiKACOB nuaemMuil u 1.1 Koneuno, asrop nonuman
W 3HAYCHHC APYTHX (aKTOPOB W MEPHOAHMHOCTH akTHBHOCTH COMHIIA OTBOIII
POIb KaK PeryaaTopa 3MHIeMHI BO BPEMEHH H CHIIE HX MPOABISHHA.

Ham npejcrasnsgercs nenHoctes pador A.JI. Umkesckoro B Tom, 4To OH
OJMH H3 MNCPBBIX OMPOBEPT HICH TCOLCHTPH3IMAa B HAYKE O KH3HH H BBECI B
NoHATHE "BHELIHAA cpefla” KOCMHYECKOE MPOCTPaHCTRO.

B padorax A.C. Ilpecmana (1974) kak Obl JIeTanM3UpPYIOTCA BO3MOKHBIE
(hopMBI BO3ACHCTBHA MMCKTPOMArHUTHBIX KoacOanuil B mpupoae. 1o gaHHBIM
ABTOpPA, MNPEJACTABIAIOTCH  BEPOATHBIM  TPH  THIA  SIEKTPOMATHHUTHBIX
BO3JACHCTBHH B KHBOH [PHPOIE: BIHAHHE JJIEKTPOMAIHHTHBIX IIPOLIECCOB B
ouocthepe  HA  JKM3IHCACATEIBHOCTBE  OPTaHMU3MOB,  AICKTPOMATHHTHBIC
BO3/JIEHCTBUA BHYTPH CAMHX OpPraHM3MOB H 3JIeKTPOMarHMTHBIE B3aHMOCBA3H
MY OPraHH3MaMH. JICKTPOMATHHTHEIC KOJIcDaHHA T'eHEPHPYIOTCA BO BCEX
JKUBBIX KJIETKaX, B OpraHax M LeJloM opraHusme. ABTOpP JONYCKaer
BO3MOKHOCTE BBICOKOH UYBCTBHTEJIBHOCTH OPraHH3MOB K JIEKTPOMArHUTHBIM
TOJIAM, ABISIONTUMICT HH(POPMAIHOHHBIMH CHTHAIAMH, W 3 EKTH cyMMaInn
TaKkuX HMH(OPMALIMOHHBIX CHIHalOB B OHOcHCcTeMax, M "HacTpPOMKy" 3THX
CHCTEM HA El;_‘.lf.:lII:)L”I'I'H!I;’,l BJIE:H”I]J(}ME\I'HH'I'HOI'G IO,

HccnemoBanus BRINICHA3BAHHBIX ABTOPOB TOBOPAT B 00meM miaHe od
OTPOMHOM (OMpeAenAoneM) BIUAHHN KOCMHYECKHX (PaKTOpPOB Ha 3€MHVIO
KH3HB, 0 cl1oco0ax 3alMThl 36MHOH TOBEPXHOCTH OT 3THX BJIHIHHI.

[Mpu3snaBas (akT HATHYHMA 3aMIATHRIX OaphepoOB HAIICH TUIAHCTBI, HaM
Npe/CcTaBIsercs JIOFMYHBIM € 3THX JKe MO3MIMH  W3naraTh 3allUTHLIE
MEXAHH3MBI JKMBOI'O OpraHu3Ma Kak TaKOBOI'O, T.e. €ro WHIMBH/IYAJILHYIO
3alIUTY. JTO Doee 4YeM NpaBoOMEpHO. Tak, H3BECTHO, YTO ANCKTPOMAarHMTHOC
NOJIE 3eMIIM MMEET CBOM XapakTEpPHUCTHKH, HalpuMep, vacrora kosebaHus,
coctaBnAer 6-8 I JlormdHo nDpeanmonokuTe TOrOa, HYTO BCC JKHBOEC,
Haxo/sllleecs B 30HE ITOr0 MOJA, TOXKE J0JIKHO UMETh AHATOTHYHYK HacTOTy
kouiebanmsa. Ho 1pH Takux yCiaoBHAX JKH3HB CKOIIBKO-HHOYIIE CIHOMKHBIX
OpraHu3MoB Obi1a OB HeBO3MOKHA. MOKHO TIPEANONOKHTh, YTO BO3MOJKHOCTE
MHOro00pa3Hs 3KM3HH Ha 3emie MOkKeT ObiTh 00YCNOBIEHA HAIHYHEM Y
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KQKJ0T0 JKUBOTO OpraHu3Ma CcBOeH 3alluTHOH sHepreruyeckoii obonouku,
KOTOpas 3alMiaeT HWHIWBHYAIIBHYH YACTOTHYH) XAPAKTEPHUCTHKY MKHBOI'O
00BEKTA.

B sTom nnane 3acayxkupawT BHMMaHnue naHHblie B.B.bankopoi (1998),
KOTOpas olnpeensia OHOXMMHYECKHE aJIalTHBHLIE PEakUMH OpraHusMa ¢
VPOBHA KJICTKH OpraHu3Ma.

bankosa B.B.(1998) ormeuaer, 4To HeraTUBHbIEe arMocdepHble ABIEHUs
(030HOBBIE JIBIPBI, YBEJIHYEHHE YIBLTPA(DHONETOBOIO HIIYUYEHHS, IOBBILIEHHE
paaHoaKkTHBHOTO (hoHA 3EMIIM) CTABHT YCIOBEKA B DKCTPCMATbHBIC YCIOBHA, B
KOTOpPBIX  €ro  OpraHusM  Jo/keH I1HOO  «croparte»  (AKTHUBHPYHOTCA
OKHCJIMTEJIBHBIE polecchl B opranusme), Jmbo wusmeHsThes. CHHKEHHE
OMOXMMHYECKOH 3alUTBl CONPOBOXK/AeTcs VBelH4eHHeM Oojiee TOHKOM
3alMTBI — 2HepreTHyeckoii. JlocnosHo «Beero neckonbko net Haszaj obuiee
YHEPromoje 4YeIoBeKa B cpeaHeM paBHAnock S00-600 v.e. (ycnoBHBIM
eIUHHIAM ), dyepe3 1-2 roga ero BenuuuHa nogHaracek 10 1000-2000 y.e., a eme
uepes rojl-/IBa BEJIIHUHHA dHepronois crana pasHa 5-10 Teic. y.e., a ceiuac oHa
nocturaer 50-60 Teic. y.€., MOOHUMAACE Y CBEPXYYBCTBUTEIBHBIX JIOACH 110
150-200 TeIC. V.. TO 03HA4YaeT, 4TO HeJI0BEeK BCE Ooiblle npuodperaer
JIYUUCTOH IHEPIUH, KOTOpas H ABJIACTCA 3alIMTOH OT IOBBIEHHBIX BPEIHBIX
H3IYHCHHH [IPOCTPAHCTBA.

[Tomanyil, k Mecty Oyaer v Takoil drakr. B. Xaur oOHapyxuia, 4To
IHEPIeTHYECKOE 110JI€ pearupyeT Ha pasjpascHue paHblle, YeM IOJOBHOH MO3T,
ABTOp OJZHOBPEMCHHO PETHCTPHpPOBada [OKA3aHHA  AICKTPOMHOTPAMMEL
sHepreTuueckoro nona (IMI) wu snexktposduedanorpammy mozra (9310)
nauucHTa. OTBeTHafA peakUMa HA BO3ACHCTBHE TPOMKOTO 3BYKa HIH APKOH
Benblkd Ha DOMIT perucrpupoBanu panslue, yem Ha DII. MHorovucieHHsle
IKCHEPHMEHTRI TTO3BOJIMIM ABTOPY CleIaTh 3aKkioueHue: «Pasym Haxojures He
B MO3Ty. OH — B 9TOM CaAMOM JHEPTETHYCCKOM MOJIEH.

Xoverca A00aBUTh, YTO BETBpAvy H BIIAJE/blly KHBOTHOIO HAa/J0 3HaTh,
yTo caMod OO0JIBIIOH H MOUIHOH SZalllMTHOH  4YellOBeKa sBigercd DHEpIus,
KOTOPYIO TCHEPHPYET CaM HEIIOBEK.

3.2. Cmpykmypa 3HepeoungopMayuoHHbIX 000104€eK

Jlornka moka3spIBacT, 4YTO BCC JKHBBIC OPraHW3MBl HAa 3EMIC JOJKHBI
UMeTh 3alUTHBIe 000I0UKU WK OHonoIe.

H3noxenve wmarepuaJoB 0O PErUCTPAlMH  JIHEPreTHUECKHMX PeakiiHii
BOKDYT JKHBOTO TeJa, KAK COCTABIAIONIMX OHOIONA, Ty4IIe HA4aTh C Y4CTOM HX
sHauuMocTH ¢ Kupmuan B.X. u Kupnuan C. /I,

B 1949 rony aea otcuectBeHHBEX Hccacnoarenas B.X. Kupmuan u C./1.
Kupmuan "npemmoxunu  Meton QotorpadupopaHus W HaOMIOJeHHS 34
00BEKTAMH C MOMOIILK TOKOR BEICOKOH YacToThl",

Cyte MeTOga COCTOMT B TOM, HTO B CHCHHAIBHOH KaMmepe TpH
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onpejeNeHHbIX  YCIOBMAX B TONSAX  BBICOKOH — 4acTOThl  MOKHO
choTorpaUpoBaTh HIH BBINOJIHHTE HADIIIOIEHHS 32 JIHOOBIM KHBLIM O0BLEKTOM
H TIOJYYHTh CHHMOK CO CBETAMICHCA 00O0MOYMHONH BOKPYT HEro. JTO ABJICHHC
BOILIO B HAyKy Kak "KupaumaHoBcKoe ceedenue", "dQdeKT KUpHIHaHOB",
OHOIUIa3Ma.

Y1oOBl MpeacTaBUTh, O HYeM MAET pedb, MNPHBOJAHM B KauecTBE
wiocTpauuu gortorpaduu, eeinonHenusle B.X. u C. /0. Kupnuax (puc. 3.2.-1 u

puc. 3.2.-2).

Puc 3.2.-1. "Ceevenue" koncu wenosera (veer. ¢ 50 pas). Yenosex naxodumen
YPAagHOSCWIEHHOM COCINOAHUN

Ha doTo HarnsaiHo noka3zaHo HaIH4YHe cBeTsALLeica 000I0UKH, U3ITYyUeHHS
KOIUH [aJklla 4YeJIOBEeKa B 3aBHCHMOCTH OT ero cocrosuud. OOparure
BHHMAHHE - JIOKa3aHO H HATHYHE CBCUCHHA B (OPME H3TYUCHHA OKPY/KAIOIICTO,
B JAHHOM CITy4ae, Tajlell 4eoBeKa, H 3aBUCHMOCTh HHTEHCHBHOCTH M3ITYYCHHA
0T cocTosAHMA opranu3ma. Ho a1o "epHo-6enoe uzobpaxkenne "omonmasmer”. He
UMesl BO3MOMKHOCTH C/1e1aTh ILBETHBIC CHUMKH, aBTOPBI OCTABMIIM KpPacO4HOE
OITHCAHUS BH3YAIILHOrO HadwojeHus 3a ouorsmoii. "Camele pazHooOpasHele
paspAIHBIC KAHATBI COBEPIIAIOT KAKYIO-TO CBOI CIOXkHYIO paboty. Kanannbi-
BeIHKaHBl OVIfHO TOJBIXalOT JIHIOBO-OTHEHHBIM TIUTaMeHeM. A psjaoM, B
"rapidax” KOKHOIO I10KpPOBa, CIIOKOHHO CBETATCA OPAHKEBBIC H TIosiyOble
"KapaukoBele 3Be3apl”. [lomeixaror M "zapHHnOB". DTO MepuawT "KpaTepni”,
TOJILKO W3 HHX H3BEpraeTcsi He OrHeHHas JaBa, a CusHHe, nojo0Hoe
]l(}JIHpH(}M}". TU YT, T Tam ]Ip(}HEHTEJIhH(} BCHBIXHBAKT Hﬂpa:ﬂl}l’qﬂhlﬂ
OIH3HEIRI JKEATOTO H Toayboro neeta'.
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Puc. 3.2-2. "Ceeuenue" Koveu wenosexa (yeer. ¢ 30 paz) Yenoeexk naxooumen
& HEPeymoMACHHOM COCIOAHIN

Spkas xapruHa ceevyeHus. He Hapo zaOwiBare - Habnwojaercss oHO
MOCTOSAHHO BOKPYT JKHBOI'O TeJIa.

B.X. u C.JI. Kupnuan numyTt, 4T0 pa3zpaboTaHHas HMH MCTOIHKA
doTorpadupoBaHuas W BH3YallbHOTO HaOMIWOJIEHHA [O3BOJISET BHAETh W
(pMKCHpPOBATE  COCTOAHHE  YYACTKOB  KOKHM,  TECHO  CBA3AHHBIX €
COOTBETCTBYIOIUMH opraHaMu. [1oaToMy NpH HaTMYHH CPABHUTEIBHBIX TAOIHIL
KApPTHH 3JIEKTPHYECKOIO COCTOAHHMA KOMHOI'O [IOKPOBA B HOPMA/IbHOM H
MaTOJOTHYCCKH H3MCHCHHOM COCTOAHMAX MOXHO OVICT MCIIONB30BATH METOI
KaK CpeJCTBO JIHAarHOCTHKH B ME/IMIIHHE, B J)KWBOTHOBO/ICTBE.

Orkperrne Kuprnnan B.X. u CJI. B nocheaylomeM crajio OJIHHM M3
OCHOBHBIX MCTOJHYCCKHX MOJX00B I/ H3YHCHHUS YHCPTCTHKH KHBOTO.

Pazeutue u pacnpocTpaHeHHE METO/1a PerucTpauud "KUPIHAHOBCKOIO
CBEYEHH" MMO3BOJIMIIH HADJIIOIATE PAJl MHTEPECHBIX ABICHHI.

B.M. Kparoxeuns (1991) T1ak onmceBacT pAg HaOTHOZCHHIL
CpexecopBaHHBIH JIHCTOK IOMEIIAnTH B "KHPIHAHOBCKYK VCTaHOBKY' H
MOJIYHAJIM CHHMOK TNEPEIMBAIOIIErocs IHEPreTHUECKOro 1ols BOKPYI JIMCTA.
3areM oOpes3anu THCTOK HA OOHY TPCTh, JACTATH CHUMOK H ... CHOBA TOJIYYalIH
H3o0paxkeHue noiaHoro "Ouononsa", T.e. MOJHBIA 3IHEPreTHHYECKHH KOHTYD
nenoro guera. Janee. C nomoueo  "KHPIHAHOBCKOH yeTaHOBKH"  ObLIM
[ONY4eHbl CHHUMKH 9HeprerHdeckoil obonoukn denopexka. Ha cHUMKax,
KMHOMDHIEMAX BHAHO, 4TO "cuaHHe" OJHepreTHueckoit o00NoOuKH Beerja
H3MCHACTCA  aJCKBATHO TCHXHYCCKOMY COCTOAHHIO 4YeloBeka. Tak, B
CIIOKOHHOM COCTOAHHMH Ha0NIO/aeTcs POBHOE CBEYEHHE, B TO BPEMS Kak B
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MOMEHT pelleHUs caMoi [pPOCTOil WHTe/UleKTyanbHOl 3agaun "Ouonnazma'
INPHXOJAMT B WHTEHCHBHOe JBHKeHue. [lger "Owonnmasmel" wmensercs B
3aBHCHMOCTH OT 3MOLHOHAIBHOTO COCTOSAHHA YE/IOBCKA, CCIH 4YCIOBCK
pa3rHeBaH, MYPIYpPHbIE MOTHHHM DOPO3AAT 10JE; eClIH OH JIKOUT, NOABIAITCA
PO30BBIE [EPE/IMBLL. JTO CBHAETEILCTBYET O TOM, 4TO HH(POPMAUMOHHBIH
0OMeH BeJeTcs 4eTOBEKOM Ha YPOBHE DHEPTreTHHecKoH "pybamku”.

Ha ocHoBe perucrpauun  "Ouomnnazmel”  pa3padoTaHbl  METO/bL
JIMArHOCTHKM, B TOM HHCJIE M 10 TOYKaM akynyHkTypsl. Tak, ¢upma "Bera"
(I"'epmanus) paspadorana npuOOp, ¢ MOMOIMIBI KOTOPOTO CTAHOBUTCA BHINMBIM
YHEPreTHYECKOe H3JYYEHHE OpraHH3Ma B TOYKaX akynyHKTYpel. Ilo pucyHKY
BH«EpI‘ﬂ'I‘HIIﬂCKHX noJIeH H3JIYUECHHA B TOUYUKAX MOEKHO CTABHTE JHAI'HO3 O
HapylleHHH (YHKUMH BHYTPEHHUX OPraHOB, ONpeIelsTh TepaneBTUYecKue
MOKa3aHUs W BBITIOJIHATE TOYHBIH KOHTPOL JieveHus (metojauka T Manjens).
ITogobusie mpubops! paszpadbotansl U B Poccun. Caenatek neetHyo dotorpaduio
aypel FONIOBEI YeT0BeKa celvac JOCTYIHO KaXI0MY.

3asepuias kpartkoe onucanue orkpbitHs CJI. v B.X. Kupnuan, wmbl
OrpaHHYHMBACMCH PETHCTPALIMCH HAIH4YHA JHEPreTHYECKOl 0D0I0YKH BOKPYT
JKUBOI'O  OpraHM3sma (B Hacrosllee Bpems Bce  Oonblie  HAXOAMUT
pactipocTpaHenue TepMuH Ouonone, npeoxennsil Al 'ypeuuem). Tlepei
HAMH HE CTOHT 1I¢/Ib YCTAHOBHTD €TI0 NIPHPOAY, HO OJHO CY/KICHHE 3acIyKHBACT
sHuManus. B.H. FOpbes (1993) cknoned oTHecTH "KUpIIHAHOBCKOE CBeueHHe" K
3JIEKTPOMArHUTHOMN cocTapiomeil Ouonois, 1.e. npu3HaeTcd GpakT HaaIMuua B
0HOMOIIC pa3HOIIAHOBBIX IHEPTCTHYECKUX 0D0I0YCK.

busiexmpemunitt 3¢hghexm.

Adpyrum  yOeaHTeNbHBIM JOKA3aTCIBCTBOM HANTHYHA SHEPreTHYECKOr O
1oJst BOKPYr kuBoro obsekra siensitores vcenenoBanus E.T. Kynuua (1980).
nU_IIhE}FHCh COBPEMEHHBIMHM  METOJIAaMH, aBTOpP Jl0Ka3al CYUeCTBOBAHHE
HEH3BCCTHOTO PAHEE NICKTPHYECCKOTO CBOHCTBA TKaHCH 4CNOBCKA, KHBOTHBIX H
pacTeHHi, Ha3BAaHHOTO HM OHOANEKTpeTHBIM 3PdexkToM. DIEKTpeT - TaKHe
BEULECTBA, KOTOPhIE oba1anT JIOJITOBPEMEHHOH HEPABHOBECHOH NOJISIPH3AIIHEH
CBA3AHHBIX JJIEKTPHYECKHX 3apAloB M OOYCIOBICHHBIMH €ro BHCIIHHM
WIEKTPHUYECKHM TONNeM M TOKOM CMENIEHHs, PEe3KO BO3PACTalOIIMM TpH
JIETIONAPH3AIMK BellecTBa. Y 100H0e cpaBHeHHe OyJeT ¢ MarHuTOM, KOTOPBIH
TOKE 001a1aCT MOCTOAHHBEIM [TOJICM, HO MAaTHHTHBIM, a HC JICKTPHYCCKHM.

CyTb HCCleOBaHUA COCTOMT B TOM, YTO AaBTOP B TUIATENLHO
IKPAHHPOBAHHOH KaMepe IMPOU3BOHI PErHCTPAIMIO PA3HOCTH AEKTPUUYECKHX
NOTCHIHATIOB BOKPYT JKHBBIX 00BCKTOB, HCHONB3YA 1A ITOTO COBPCMCHHEIC
npHdOpEL.

Ha ocHOoBaHMH COOCTBCHHBIX MCCICIOBAHHUH ABTOP YCTAaHOBHI B YKHBOM
BellleCTBE PsJi B3aMMOCBAZAHHBIX [IPU3HAKOB: 9JIEKTPHUYECKOH [OISpU3aLIHH,
OTHOCHTE/IBHO CHIIBHOTO 3JIEKTPOCTATHUECKOIO II0JIA H IOCTOAHHOIO TOKA.
OcobeHHO BaKHO OTMCTHTb, HTO TEHCpPAalMA OTHOCHTCIBHO CHJIBHOTO
JIOJTOBPEMEHHOIO IEKTPOCTATHYECKOrO M0/ B KHBOH TKaHM 0O0YCIIOBJIEHA
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npoueccamMu merabonuzMa. 3TO J0Ka3blBAeT, YTO XWMHYECKHe H3MeHEeHMSs
MOJIEKYJ] B JKHBBIX  CHCTEMAax SBIAOTCS  HEOOXOIMUMBIM  YCIOBHEM
CYUICCTROBAHUA V HHX OJIeKTpeTHoro adbekra.  JIpyrumMu  cmoBamu,
O/JIHOBPEMEHHO € XHMH4YECKOH penakcaluMed MOoJNAPH30BAHHLIX TMOJAPHBIX
MOJIEKY)l  OMOJIOTHMYECKHX  CTPYKTYP  COBEpIIAeTCAs HMX  MIEKTpHUEcKas
penakcanuda. JTa B3aHMO3aBHCHMOCTh MEAKIY HAIHMYHEM JOJTOBPEMCHHOTO
EKTPOCTATHYECKOrO MOJA H 0OMEHOM BELIECTB KHBOTO OPraHH3Ma MO3BOJIHIO
aABTOPY  Ha3BaTk 110/100HOE  cocTOsHME  OWOJIOIMYECKHM  IEKTPETHBIM.
HuTepecHo OTMETHTB, 9TO MPH PETHCTPALIHU Pa3HULIbLI MOTCHIMAIOB Ha KOKHOH
MOBEPXHOCTH M HA YJAJIEHHH OT HEe M0Ka3aTellb M3MEPeHHH ObLI Ha MOPAI0K
BBIILIE BO BTOPOM cliyuae, T.e. [lalblie OT Tejia 1oKasarellb Bhillle,

COBOKYIIHOCTE ~ BCEX  MOKasaTened  3MeKTPUYeCKUX  H3MepeHUH
OHOJIOrHYECKOI0o 00BEKTA ¢ YUETOM HX OTIMUYHTEILHBIX CBOHCTRB, XapaKTEepPHBIX
JKHBOMY  OpraHu3My, T[O3BOJHJIH  ONPEACAHTH  3TO  ABJICHHC  Kak
KBA3UMNOCTOAHHOE OHO3NeKkTpHUuecKoe nose (KITB2II).

3acnyxuBaiT BHUMaHus  coobmenus  B.B.  Maiioposa w  JIJIL
[lepmenenkoBa (uutupoBano no E.I. Kymuay) o TOM, 4TO Hanps:KCHHOCTH
MEKTPOCTATHYECKOrO I0JIs8 HaJ MOBEPXHOCTbI) KOKH B 30HE OMOIOrHYECKH
AKTMBHOH TOYKM PE3KO H3MEHEHA MW 110 3TOMY [IPH3HAKY, BO3MOKHO,
ONpeaeaInTh KaK €¢ NOKAIH3alHI0, TaK H PCakLHI0 TOYKH HA NAaTOJIOTHYECKHE
npoLecehl HWiIK (PYHKIHOHAILHOE HANPSKEeHHe.

Meroauky perucrpaunn  KIIEDIT psan  agropo ucnoawsszoeanm i
JHMArHOCTHKH HCKOTOPBIX COCTOAHHH denoBeka. B kadecTre mpumepa (puc.3.2-
3) npeacTtaBieHbl OHOWIEKTPHYECKHE MTOMA Y 3/I0POBLIX H OOJIBHBIX JIHOJIEH.

Puc 3.2.-3. Koumypbi 6Lo031eKmpuieckozo
HOJIA Ye08eKd.

Bepxuuii pag y 310poBLEIX THIEH (pasHbIE
Tl A H b).

Hunmii pajg vy OONBHBIX JROAEH: clesa
Daszenosa OonesHb, cnpaga mu3oQpeHna.
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Takum oOpazom, uccnenoeanus E.T. Kynuna pokaselBaroT Hanuyue
JIOCTATOYHO  CJIOWKHOIO,  VIEKTPOCTATHYECKOIO  IMOJS  KHBOTO  00OBEKTa,
HMCIOILICTO CBOM OTIHYHTCIBHBIC XapPaKTCPHCTHKH. JTH Pe3yIbTaThl MOTYYCHBI
IKCHEPUMEHTANIBHBIM MYTEM € WCMIOJIb30BAHHEM OPHIHHAJBHBIX METO/IHK,
KOTOpBIE ~ MOMKHO  BOCIPOHM3BECTH,  4TO  INOJATBEPHKIEHO  MHOIHMH
HCCIICI0BATEIAMH, B TOM HHCIIC 110 TOYKAM AKYIYHKTYPHI.

Pesynerarel uccnegoBanus E.T. KyinuHa 0/JHO3HAYHO FOBOPAT O HAJTHYHH
BOKPYI' HMBOI'0 00BEKTA DIEKTPOCTATHUECKOIO 1OJIst, a D0JIee TOUYHO OJIHOH U3
COCTABIAIONINX OHOMONA ABIACTCA KBAZHIOCTOAHHOE OHOMICKTPHHMECKOE MO,
Ho sHeprerudeckue cocrapiasioniue OHOMNONA ITHM HE HCUEPIIBIBAKTCH.

Heenenoranns  B.I1. Kaswaueesa w JLIT. MuxaiisioBoil nocssiieHbl
npodneme HMH(MOPMALMOHHBIX B3aUMOOTHOILEHHH B OMOcCHCTeMax W mpexie
BCEI'0 HA YPOBHE IOJIEBLIX B3AUMOJICHCTBHH. ABTOPBI B TEUEHHME JUTHTEIBHOIO
BPEMCHH H3Y4allH BO3MOKHOCTE TICpeIavd OMONOTHHUCCKOH HMH(pOpMAIHN
MOCPEICTBOM KBAHTOB CBEPXCIa00ro 3MEKTPOMATHHTHOTO H3IYVYEHHS KIETOK.
Bridop wuccnie/ioBaHuii Ha KIETOYHOM YPOBHE OOYCIIOBIIEH TEM, 4TO KJETKa
ABIACTCA HanOOIEe YYBCTBHTEIBHEIM NMPHEMHHKOM CIa0BIX H3TYUCHHI.

Kpome Toro, Ha KIE€TOYHOM YPOBHE MOMKHO /I0OCTATOYHO TOYHO
YCTAHOBHTH [palc'rﬂp, OKa3bIBAKOIIMH  NMOBPEHK/IAIOINIEE JIEHCTBHE Ha KIETKH.
[ToaToMy cXema HKCICPHUMEHTOB OBLTA MPOCTa M reHHanbHa. KyneTypy TKaHH
BhIpALIMBAJIM B CHeUMalbHBIX Kamepax, O0JHA M3 CTEHOK KOTOpoil Obuia
KBapleBas IUIACTHMHKA. 3aTeM B OJIHY M3 JABYX KaMep Ha KYIBTYPY KJIETOK
BO3CHCTBOBAIN KaKHM-THOO noBpekaarommm daxtopom. [locne gero kameps
IJIOTHO COEJWHSAIH KBaplieBbIMM CTEHKaMH M NoMellaniu B TepMmocraT. B
Ka4eCcTBE IKCTPEMAIBHOTO arcHTa HCIOIb30BAIH: BHPYCHl KJIACCHYECKOH YYMBI
nTuLl, aaeHoBupyce, Bupyce Kokcakn A-13; xumuueckuli a1 cynemy
(MBYXJIOPTYTR); yawTpaduoneroryw paguanuw (namna bY3 30), npenapar
KONLIEMH/, BBI3BIBAIOIIHH HapPYIICHHS MHTOTHYCCKOro uHkna. Bceero
BbIMoMHeHO okono 12000 sxkcnepumeHTOB ¢ QONBIIUM  KOIMHYECTBOM
I{{‘}H'I'pﬂlth LIX OIIBITOR,

B pesyneraTe OBIIO YCTAHOBICHO, YTO HMHTAKTHBIE KICTKH JCTECKTOPEHI
(310pOBEIE), TOJABEPTalOTCA JUCTAHTHOMY MEKKIETOMHOMY BO3/ICHCTBHIO C TOH
KE KapTHMHOH 1AaTOJIONMK KIETKHM, Kak IPH JAeACTBMHM naToreHHoro dgaxkropa,
KOTOPBIH KOHTPACTHPOBAI ¢ KYJIBTYPOH, PacloNOKECHHOH B MNPHICTAIOIICH
kamepe. [lokazatenn OGONLILIOrO KOJNWYECTBA OMNBITOB ObUIM [MO/BEPrHYThI
TH@arensHoH Onomerpuyeckoil obpaboTke M ycTaHOBIIEHA 3aKOHOMEPHOCTh
NPOSABICHHS MHTOMATHYCCKOro (peKTa ian "3epKadbHOTO", KAK €r0 HA3BIBAIH
asropel. Haubonee BoipaenHoe oTpHuareibHoe "3epkaibHoe" aeHcTBHE
OKa3ana cyiema.

Takum oOpazom, ObLIO AOKA3aHO, YTO MEKAY KIETKAMU CYIIECTBYeT
OECKOHTAKTHOE B3aUMO/ICHCTBHE, 00yCIIOBIEHHOE cBepxcaadbim
IICKTPOMArHHTHBIM M3TYHeHHEM HH(OPMAIMOHHOTO XapakTepa.

Kpome Toro, aBropamMu npoBeeHbl CHELHAIbHbIE ONbIThl 0 H3YYEHHIO
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YHEPreTHHEecKOoro crexkrpa uiaydeHus. Padora BhINONHEHA C HCHOJIbL30BAHHEM
TOr0 e MeToja OHOJNOIHYECKOro JETEKTHPOBAHHA H IUIOCKHX ([)mn;rpcm, B
Ka4eCTBC (PMIBTPOB HCMOJIB30BANH MOTHITHIACHOBEIC IUICHKH C HATIOJIHHUTEICM
U3 MENKOAUCIepcHOH ceTkH TonumHoi 0,1 MM; M ceMb crielHaNbHbIX MEJHbIX
CETOK € pazsiiMYHBIMH PACCTOAHHAMH MEKIY LUeHTpaMmH Keajapatos - 140, 180,
200, 240, 280, 400 n 440 mxMm. B kadecTBe maTtoreHHoro (hakTopa 1 KyJIbTyp
UCIIOJIb30BAIH CYJIEMY.

B pesynbrare apropamu ObUIO YCTAHOBIEHO, YTO IPHUMEHEHHE YEPHOI'O
MOTHAITHICHOBOTO (HJIBTPA, MOTIOLIAIOIICTO YILTPa(HUOICTOBOC W BHIHMOC
M3y4eHHe W Ipomnyckawilero HH(pakpacHoe H3NydeHHe, CcyOIHMETpOBbIE,
MHILUIMMETPOBBIE U PAJIMOBOJIHEL, @ TAKKE KBAPIEBBIX IUIACTHH (ITPOITYCKAIOIIMX
yneTpauoneToBoe BUAHMOe, OnuxHee HH(ppakpacHoe 1-6 MKM, cpejHee H
Jlanexoe HHppakpacHoe H3IydeHHE ¢ JUIMHON BoHBI Oostee 50 MKM) noxasalo,
4TO 007acTh HM3NYYCHHA JHCTAHTHOTO MEKKICTOYMHOIO B3aHMOACHCTBHA
pacrnoyiokeHa, BHAHMO, B HHppakpacHOM AHanazoHe 56 MKM, H(uiH) domee S0
MEM.

BeinosiHeHHBIC ~ MHOTOYHCICHHBIE  MCCICOOBAHHUA O  JUCTAHTHOM
MEKKIETOMHOM B3aHMOJEICTBHM Jal0T OCHOBAHHE MpPU3HATh 3TOT 3Pdekt
OOBEKTHBHBIM  siBJIEHHEM  1Ipupojibl.  Ceepxcilabble  21eKTPOMArHHTHBIE
M3IYVUCHHA KICTOK M CCTCCTBCHHAs ICKTPOMarHWTHas cpeja HMEIOT
dyHaaMeHTaAIbHOE 3HAYEeHMe JUIS  JKU3HEeJeATelIbHOCTH KIeTOK. AHanu3
nojyueHHelX pesyisraror nossouuit Bl Kasnaueery (1965) BBUIBHHYTH
KOHIICTIIHIO O BO3MOMKHOCTH TPEACTABICHUSA OHOCHCTEMBI (KICTOK), Kak
HEpPaBHOBECHOH  (POTOHHOH  KOHCTENNALMH, CYUIECTBYIOLIEH 3a  CuYer
MOCTOAHHOTO TMPHTOKA DHEPTrHH H3BHE. B cOOTBeTCTBHHM ¢ 2TOH KOHLEMLHEH
YTBEPH/IAT0Ch, YTO DEIKOBO-HYKIIEHHOBBIE CTPYKTYPEI B KIIETKAX CYLIECTBYIOT
B €/IMHCTBE, 110Ka UX 00be/InHsgeT crieunduyeckas POTOHHAS KOHCTEIUIAIMS.

JlaHHas KOHCTEIIALMA COCTABIACT MH(MOPMALIHOHHYK PETYIHPYIOUIYIO
CUCTEMY KIIETKH, [PUTOM MMEHIIVI0 BbICOKYK) CTeleHb HajexHocTu. B
XUMHUYCCKHX COCJHMHCHHMAX KJIICTKH 3allHCaHa KBAHTORaH HHq}ﬂpM{il[Hﬂ, KHEH'I'BI
MIEKTPOMATHUTHOTO MO  BBICTYNAKOT KAk  MATCPHAlIbHBIL  HOCHTENIB
HH(OPMAIHOHHEIX TOTOKOB B OMOIOTHYECKUX CHCTeMaX KJIeTOYHOro THIIA.

[lpencrasnennoe kpatkoe onucanue wuccnenosanus B.I1. Kasnaueesa
MMEET BayKHOC 3HAYCHHEC A MO3HaHHA OHMODHEPTeTHKH KMBOTO OpraHH3Ma.
Mpei, npexie Bcero, Mmoj4epkUBaeM, YTO CYLIECTBYET SHeroHH(OpMalUuOHHOEe
1oJjie  KJIETKHM, KaK COCTaBIAONAs OHOIHEPreTHYECKOoH 000N0YKH KHBOIO
OpraHu3Ma.

HJL.  Jlynuues (1990, 1994)  BeINOJHWI  HCCHEJOBAHUS 110
DCCKOHTAKTHOMH, AUCTAHIIHOHHOH (popMe mepenadn MHOOPMAIH XHMHYCCKOTO
BEelLECTBA U SHEPrHH JKMBOI'0 YellOBeKa.

Ho nepponauaibHO BBIIOJHEHBI ONBITHL Ha KiIeTOYHOM yposHe. CyThb
MCCACNOBaHMI  3aKkiniovanace B ciaeaywoomeMm. B mpodbupky ¢ B3Bechlo
OJHOKJIETOYHBIX KyIbTYp (DakTepuu, NUMGOLUTBI H T.[.) NOMelald cydcrpar
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Jna  wieHTHdhHKauMy  epMeHTallMl  MUTATeNbHOrO BellecTBa (Hanpumep,
rimokosel). Yepes 30 muuyT nocie vMHKyOalMH B TEPMOCTATE HCCIEI0BAIN
pe3yneTaT (EPMEHTAIMH € TOMOMIBI) CIEKTPO(OTOMETPHH PacTBOPOB. ITOT
TEeCT ABIANCA MCXOJHBLIM ISl ONpe/eNleHHus BO3/IeHCTBUA, HAIPUMED, BELIECTB,
YCKOPAIWMX (pepMEHTAIHIO.

Hznoskenue uceneaopanuii H.J1. Jlynuuesa y1o0HO H31araTek 1mo cTeneHy
YCJIOMHEHHS IKCIIEPUMEHTOB!

- B EMKOCTh C B3BECHH) KJIETOK HEINOCPEICTBEHHO [00aBisIM BELIECTRO,
yekopsiomee  depmentammio  (BY®). CnexkrpodoTomMeTpua mnokaszama, HTO
H3MEHEHHE ONTHYECKOH MIOTHOCTH cocTtasuno 30%:;

- PE3YJILTAT NOJNOKHTENBHBIH, pon3onLIa depMeHTalHs;

- B JaJbHelemM nogodHas npooda Obl1a KOHTPOJIEM /1 CPABHEHHS,

- BY® nanmumpanm u sanamsanm B amnynsl.  [lomemanm  ammyny
(MpeaBapHTENBEHO NPOCTCPHIH30BAB) B EMKOCTb C B3BCCHIO KIETOK (pHc 3.2-4);

- pe3yJILTAT NOJIOKHTEIbHBIH, T.€. POH30LLIA (JepMEeHTALNS.
3aMeTETE, HEMOCPEACTBCHHOTO KOHTAKTA KJICTOK C BEIICCTBOM HE OBLIO.

HEMOCPEACTERHHOR J003BNEHUE BEILISCTES
b

BSEECh KAETOK

]

MyrTan
— ahny.la
amn¥na g I‘_ E y
BELL2CTEOM |_,->_,.-""’
\ Wi
OnsIT KOHTPOMb

Pue. 3.2-4. OdvAacHeHue ¢ meKcme!
- 30€CH vuuvevere HVHKIUPOM 0003HAYEN0 HATHYHE PEAKWH,
- H OQIEE ——=—=— WPUXOM — OMCYMCMEUE PEAKUUN

- EmkxoctH ¢ B3Bechto kineTok M BY®D coeaunsanu mexay coboil
ICKTPONPOBOJHHKOM, T.€. MOMCILIATNA Ha JKEIC3HBIC MOACTABKH, COCIMHCHHEIC
1npoBojtoM (puc. 3.2-5);

- pe3VyAbTAT - peaklysa MPOH30IILIA;

- BBIBOJ: B3aumojieiicTBue o0nagaer TmNoJEBBIMM  CBOHCTBAMHM W
OCYIECTBIISETCSA ¢ MOMOILIO HIEKTPOIPOBOIHHKOB;

- B emkKocTH ¢ OOHOKICTOYMHBIMH opraHuzMamMu W BY® nomemann
AKYIIYHKTYPHEIE HIJIB] (AHTEHHEI ),

- PCAKLIHA B ONBITC MOJIOMKHTCIBHAA,
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HEMIC e GTEEHHOE EOZERCTENE

EEWSCTED

SNSRI R BV LR U | FIHE

anwT

KOTrOnNL
Puce. 3.2-5. Odvacuenue 6 mexcme

peakuus B €MKOCTH ¢ OJHOKIECTOYHBIMH OPraHH3MaMH IPOHM30IILIa Ha
yviaaneHuu (auctaniun) ot emkoct ¢ BY®, Peakuusa npoucXo/iuT TONBKO 11pH

HAJIMYHH aHTEHH, OTCYTCTBUH 3a3eMIICHHA H 3KPAaHHPOBAaHHOIT KaMepel B 06eHX
eMKOCTAX. JT0 yOeqUTeNsEHO NoKa3aHo Ha puc.3.2-6.

ATHIBAHAR "

Lt

il

P

)
T i

— VYN Y RTY W33 Mrna

onkn

IKPIHVPYHILLWYA METEpUAN
AKYNYHETY PHEA Wina

IMryna ce

BELL eCcIB0

_/BEL_R eCcTBC

KIH POk

Puc. 3.2-6. Odvacuenue 6 mexcme
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TuwaTenbHO NOCTARIEHHBIH KOHTPO/IL UCKIIKOYaeT COMHEHHUS B TOM, YTO B
JIAHHOM CJIY4ae IPOHCXOJAHT OECKOHTAKTHBIH NEPEeHOC HHEPruii U He npocTo
SHEePIrHd, a HHepruM, HajelleHHOH onpejeleHHol uHpopmanueid. [pyrumu
CJI0BAMM, XUMHYECKOE BeLIECTBO 00NajaeT NnojaeBbIMH CBOHCTBAMH U M3/1y4aeT
B OKpYKarliee IPOCTPaHCTRO HH(IOPMALIHOHHYI) YHEPTHIO.

B jnanHOM onbiTe AKYNYHKTYPHBIE MIJIbL OBUIM MCIONL30BAHbL KAK
AHTEHHBI JUI8 B3auMOocBa3n Mex iy BY® u dnonornyeckum cyderparom.

Ho Oymer nmu Ta ke urna "paboTtaTe” Kak aHTEHHA NPH BEINOJHCHHH
npoueaypsl urinoykaneianus? Hecneposanus aeropa rosopar "npa". Ho o0
ITOM HECKOJIBKO HMIKE.

HucTaHUMOHHBIN IIEPEHOC DJHEPrHM XHMH4Yeckoro Bemecrsa H.JL
JIynuues npeacTaBisgeT TONBKO Kak ()parMeHT Dojlee IUPOKOro sHeproodmMeHa
B npupojie. Tak, 9SHEPruld XUMHYECKOI'0 REIECTBA MOKHO INEPEHOCHTS,
nepeAaBaTh ¢ JNHOOBIM YHEPTrOHOCHTEIEM, CBCTOBBIMH H 3BYKOBBIMH BOJTHAMH,
Tele- W paJHOBOJIHAMM, TEIUIOBBIM H3Ny4YeHHeM. TeXHHuecKuH npumep
nepeHoca uHpopMalMu npueejieH Ha puc 3.2-7. DHEproHocHTeneM B JaHHOM
OTIBITC ABIAKOTCA BOJHBI CBETA (MICKTPOIaMIIA).

= 3KpaH
< {HHDMIHHEEEH I'IJ'lﬂl'.:TI."'IHE.,;I
L
L

namina

HakennBaHKWa

E M:MEpPWUTE.IbHYI0 Lenb
—‘.

BEWESCTEO

Puc. 3.2.-7. Odvacuenue ¢ mexeme

Bo3MoxHOCTE nepeHoca 3Hepryn XUMHUYECKOI0 BEIIECTBA HA PACCTOSIHUE
MpH MNOMOIIM  KAaKoro-nHOO  DHEPrOHOCHTENA  OTKPHIBACT — HEOOBIMHEBIC
BO3MOHOCTH B ucnoib3osaHuu nekapcrs. Ha puc.3.2-8 npeacrasinena
NPHHIMITHAJILHASA CXEMa [EPEHOCA DHEPIHH JIEKAPCTB HA HOCHTENL. B kauecTse
OSHEPTOHOCHTEIA TYYIIC BCCTO HCIOIL30BATE BOAY, CIIHPT, caxap, BOCK.
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HOCHTENDL
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ACKAROTIC -
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I\ y VIUUTENb M3NyYaTe b

NPOBOAHUK
Puc, 3.2.-8. Obvacnenue ¢ mekcme

[Tpakrnueckas peanusauus BoinojHeHHbsix H.UJL Jlynuuessim  (1994)
HcCcaeJ0OBaHMIl TpeCTaBadeT OONBIIOH HHTEPEC U BECHMA MepPCNeKTHBHA.

Obpamaem saumanue uurareneid, uyro HJL Jlynuuer m ap. asropwl B
paboTax MOAB3VIOTCA MOHATHEM OJHEPruA, HE BeiAeaas uubopmanmioo. OHH
NOCTYNAIH NPaBUIBHO, T.K. B T€ rojibl He ObUIO H3BECTHO © (PU3HYECKOH
HH(pOpMAILHH.

M3noxkeHHBIC HCCACOOBaHWA, HA TEPBBIH B3IMAA, HE HMMCIOT CBS3H C
Onosneprerukoii. Ho oOpatuTte BHMMAHME HA JHUCTAHIMOHHYI) [lepejady
IHeproMH(popManuu. ITO CBA3AHO € HCIOJIL30BAHHMEM AKYIYHKTYPHBIX HIJI
(XOTA B KAYECTBC aHTCHHEL MOMKHO HCIIONB30BATE NHOO0H NpoBoaAHHK). Ho HIMEI
UMEIOT MpAMOe Ha3HaueHHe, BBOAATCH B OMOJIOrMYecKH akTHBHBIE TOUKH. Ecnu
BBECTH HMIJIY B 3aBEJIOMO HW3BECTHYH) TOUKY, NPEJICTABIAIONLYIO Uupt‘:uEJH:HHMFI
OpraH WJIH CHCTEMY, H PSAIOM IMOMCCTHTE JCKApCTBO (pa3ymceTcs, TOXKE C
H3BECTHRIM JIeiicTBHEM) ¢ "aHTeHHOH", To, Kak mumet H.JI. JIymiues, Me1 Oyaem
Ha0MIOgaTh HM3IMCHCHHC COCTOAHHA OpraHa Takoe JKe, KAk H IIpH
npueMe npenapara. Eciau BBecTH JIBeé HIJIbl, HO B CHElHAlIbHBIE TOYKH
pasHBIX ~ MEPHMJMAHOB, TO  MEWKIY HHMH  TaKKe  YCTAHABIMBAaETCA
HEProuHpOpPMaIlHOHHAS CBA3b, T.C. MPOMCXOAUT ''mepekadka' HSHCPTHH W3
OJIHOTO KaHamla B JIPYTOIi.

MeaukamenTosHoe  jeiicteue  Oyier akTHBHEE, KOIjla  JIEKapeTBO
BK/IIOUCHO B M3MEPHTENLHYIO 1IENh CNCHAILHOTO NpHOOpa M CHTHAI OT HETo
NOCTYHAaeT HEeMOCPEJACTBEHHO uepe3 MWrIy B TOMKY akynyHKTypel. Ecnu
JIEKApPCTBO JIEPKaTh B PYKE, TO PEaKIMd aKYIYHKTYPOH TOUYKH MEHEE BhIpa)eHa.

(JucHb BaKHBIH TNOKa3aTClb - BPEMA OTBETHOH peakuuu. Tak, BpeMA
NPOSBIEHUS OTBETHOH peaklMu TOYKH aKYINYHKTYPbl B Cpe/lHEM paBHO 2 CeK.
[PH ME/IMKAMEHTO3HOM TeCTHPOBaHUH. Ecim TO ke JIeKapcTBO IPUHATO BHYTPD,
TO peakliA HACTYMACT 3HAUUTEILHO MO3KE, M0 MEPE €ro BCAaCBIBAHHMA B KPOBB.
BbiBOJI:  BHYTpEHHss cpeja  opraHdsmMa Ui 9HEproMHgpopMalHOHHBIX
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BO3/eilcTBUI He sBiaserca npoeojsaweil. Jdanee. [Ipn BBejeHHBIX ABYX HINlax B
pasHbBIe TOUKH aKYIIYHKTYPBI OJIHOI0 MEpPH/IHAHA HA Pa3HOM YJIAJIEHHH JIPYT OT
JIpyra BpeMs PCakilHH PacHpOCTPAHCHHA IHCPrOMH(MOPMAIIHH HE MPEBBIIACT 2
CEeK., CIIH K 0JIHOH M3 HUX (10 HANpaBIEHHUIO JIBHUIKEHHUA IHEPIrHH B MEpH/IHaHE)
HOJACOEAHHUTE TpoBOA OT eMkocTth ¢ Jekapersom. HUJL Jlynwuer aenaer
BBIBOJI: CYIICCTBYET CHCLHANbHAA MPOBOAAILLAS CHCTEMa, IO KOTOPOH YHEPrHA
W3JIYYEeHHs] MaTEPUH JJOCTUTAeT BHYTPEHHUX OPraHOB.

Ho moxno oboiituce m 0e3 WINIbl, €C/M B 30HY TOYKH aKYIYHKTYpPBbI
MON0KHTE Ha BPEMsA JICKapcTBECHHBIH npenapaT. Ho Tonsko B 30HY To4ukH!

Ham Bamuo orMeTHTH JBa MoMeHTa B 3akmwodeHud. [lepeoe.
XHMHUYECKOMY BElIECTBY, *KHBOMY OPraHU3MYy CBOMCTBEHHA DHEPrHs, KOTOpas
MOJKeT BO3/IeICTBOBATE [JUCTAHLMOHHO (0e3 Maccel mepeHoca) M uepes
IHEPIrOHOCHTENIM, HE MEHAACH M HE Tepss CBOHCTBEHHBIX €MY XapaKTEPUCTHK.
Bropoe. Hanuune cneunansHOM YPHEPrONpPOBOAAIICH CHCTEMBI OPTaHH3MA.

[IpencraBneHHble BEINIE HCCIEAOBAHHSA M0 PETHCTPALIHH YHEPTEeTHUECKHX
COCTARJISIONMX  OHONOIIS  KHBOrO OPraHu3Ma  KHPJIHAHOBCKOIO CBEUYEHHMS,
OuoInekTpeTHLI AddexT, Ononndopmanni, KoTopas nepegacTcs 6e3 MPAMOTo
KOHTAKTAa M Ha pacCTOSHWUA, TOBOPAT O CIOKHOH 3HepreTuyeckoi
"KOHCTPYKIHH" SHEPreTHYECKo 000J0YKH BOKPYI JKHBOTO 0ObeKTa.

M3noikeHHOe HaM MOPEACTABIACTCA TONBKO IMEPBEIMH CTYICHBKAMH B
niaHe no3HaHus oOuosHepreTuku. OO 3TOM roBOpHUT psjl Apyrux pador.

Otr/ebHbIe  KOMIIOHEHTBI OHO(pH3MYECKHMX IoJeill y  oneparopos
IKCTPacCHCOB 00BeKTHBHO ycTaHoBHAH B.H. Bomuenxko, H.Jl. Konbyn u ap.
(1989). Hanyuenue oHHepreTHHeckod OOOIOUKH NPOM3BOAUIH B 30HE PYK
orepaTopa ¢ IOMOIIBI) PAa3sIHYHBIX BBICOKOMYBCTBHTECIBHBEIX mIpuOOpoB. B
pe3yiabTaTe MHOIOJIETHMX WCCIEeN0BAHHH VY IKCTPACEHCOB YCTAHOBIEHBI
cieayroume 3 pexTrl, He CBOACTBEHHbBIE OONIBITMHCTRY JIHOJICH:

— UMIOYAbCE MarHuTHOTO o 38 MxTn (mpu doue 500 MxT);

— ocnaOlieHHE a3epHOro HM3JIYy4eHHA C JUIHHOH BoaHbl 10,6 MKM B
KIOBETE, 3alI0JIHEHHON BO3YXOM, a30ToM ¥ CO,; npuueM 118 J1asepos
¢ gnuHoil Bomuel 0,63; 1,11; 3,39 MM, a Takke B BAKYYMHOH KIOBETE
ocnadiaeHHs He OBLIO;

—  AKYCTHYECKHE HMITYJILChI JUTHTEIIBHOCTHIO 1-2-10-3 ¢, ¢ AMILUTHTYJI0H

o 70 90 ab (mpu done 40 60 1B) B cnextpe wactoT 50 I'r 20000 I'.

Kpome Toro, apTopsl ODHapy:XWIu y psaja ONEPaTOPOB SKCTPACEHCOB
NIEKTPOMATHHTHEIE  W3JIYYEHUS  MMJUTUMETPOBOIO  JIMAlIa30Ha  HHM3KOH
HHTCHCHBHOCTH.

Oxana umurepecHas getanb. Hambosnee BbIPaKEHHBIE OTBETHBIC PEAKIIMH
IpH paboOTE ONEpaTOPOB IKCTPACCHCOB OBLITH YCTAHOBIICHBI MPH HCIIOIB30BAHHH
(GuaLTpOB ¢ ANHHOH BOJHBL nponyckanud 1.,5; 2.5 u 0,78 mm ((puneTpsl
VCTAHABIMBAIM MEAKILY OIEPATOPOM H JIPYIHM HeJOBEKOM). YKa3zaHHBIC JUIMHBI
BOJIH COOTBETCTBYIOT NHana3zoHam aTMOC(epHOTO MOTTIOMICHHA
MHJUIHMETPOBBIX BOJIH. [IpHBe/ieHHBbIE pe3ylbTaThl CBHAETENLCTBYIOT O TOM,
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4TO NpUOOPHO YETKO YCTAHOBIEHLI 00BEKTHBHBIE XapPAKTEPHUCTHUKH OT/AEIbHBIX
KOMITOHEHTOB COCTABJIAKIIMX JHEPIreTHYECKHX [T0JIEH OllepaTopa dKCTpaceHca.

Takum oOpazom, padoThEl BBIIICNICPCHYHUCICHHBIX ABTOPOB OTJIHYAKOTCH
TEM, HTO HalIH4YHEe SHEPreTHYecKoro nojd WIW OpueM  HHQOpMalHH
JIEKAPCTBEHHOTO [Ipelapara JA0Ka3aHo B IKCIEPHMEHTE, 3aperHCTPHPOBAHO
npuOOpaMi B HX MOKHO TTOBTOPHTE.

Ham npepacraensercs, uro B skcnepuMmentax B.Il. Kasnaueera u JIL
Jlynuuera nepejlaua HHQOPMALIMH MEXKJLY HKUBBIMH OPraHH3MaMH [IPOHCXOMT
MOCPEACTBOM TOPCHOHHEIX Mofeci. @akTHHecKH OHOTIONE ABNACTCA PE3yabTaTOM
NPOABICHHA BCeX HH(POPMALMOHHBIX B3aUMOJCHCTBHH B MpPHPOIE, Kpome
AJNEPHOTO CHIIBHOTO.

Ha sToM ocHOBaHO Haule npejcraBieHHe 0 DHOMOJEe KHBOTO OPraHu3Ma.
buonone — copokynHoe 00pa3’oBaHMe BCEX BHIIOB TPOSBICHHUS KHU3HEHHON
YHEPTHH B (OpPME AICKTPOMATHHTHEIX BOTH OHOJOTHYCCKHX TOPCHOHHBIX
nonel B gopme HHpOPMALIHH,

3.3. @yuryus buonois

HznoxkeHusle  BbllIE METOJIBl  perucTpaluu YHEPreTHYECKH X
COCTABJISIOIIMX OHOIOJS HE OTPAKAIOT BCEH CTPYKTYPBI OHOII0N5.

Oyukuua Ouomona MHororpanHag. O6 >ToM TOBOPHT CACOYIOMIHH
npuMep. B MOTOYHOM CKOTOBOJICTBE B MEPHO/ CTAHOBIEHHS MPOMBIIUIEHHOH
TEXHOJIOMMH HalJII0JIAlIi HEPEIKO Takoe SBIEHHE, KOIa NEPBOTENKA I0CIEe
BEIXO/IAa TUIOAA B MCPHOA POJOB, B MPAMOM CMBICIE, HC TMPHHUMACT, 0TOMBACT
CBOEr0 HOBOPOKIAEHHOro. EcIHM OUEHHMTH 3TO sBIEHHE C MO3UIMH OCHOBHOIO
3aKOHA JKM3HM - 3aKOHA COXpaHeHus BWAA, TO (PaKT CAMOYHHUTOKEHHS
MOTOMKOB, T.e. NpojoJkKaTeNlel BHUa, ABISeTCs BeChMa HacTOpakuBaoumiuM. B
NPHPOJE  TAakoro sBjeHHs He Moxer OwlTh. [lojodHble  daxTel  craim
pEerHCTpPHpPOBaTE Ha  (oHE BHEAPEHHSA  MPOMBINUICHHBIX — TCXHOJOTHIL.
EcrectBenHo, B  ONHCAHMH MPHYHH HAC  HHTEPECYIOT  TOJBKO  Te
TEXHOJIOMHYECKHE I[IPHEMBI, KOTOPBIE, KaK Mbl HPEAIOIaraeM, [PHBOIAT K
MOTEpEe YYBCTBA MATCPHHCTRA.

CyTh TEXHOJIOTMHM BbIpAaIllMBaHHsA MOJIOJIHAKA TakoBa. Hapoaupuiyiocs
TEJNOUKY (Kak Brpouem, H ObIUKa) 1ocsie HeNpo0KHTEIbHOH 00padoTKH cpasy
KE TTOMEUIAOT B Y3KYH0 HHIMBHAVATBHYIO KICTKY. Yepes onpeacicHHbIC CPOKH
GOPMHPYIOT TPYNIbl M3 TAKUX K€ TeNOYeK W Tak [OCIe]0BaTElbHO
BLIPAIIMBAIOT MOJIOJHAK JIO 1OJORO3pesoro Bozpacta. Mbl oTMeuaeM, uTo
OVIVIIME MATepPH PacTyT HM30JIHPOBAHO Kak OT B3POCIBIX 0coOcH, Tak W OT
CBEPCTHHKOB MPOTHBOIMOIOKHOTO MOA.

YTo mpoMCXOINT MPH TaKOM croco0e BeIpalTUBaHua OynyIux Marepeii?
DHepreTHdeckue 000JIOYKH JKHBOTHOTO, KAK U BCe MaTepHalIbHO CTPYKTYpHBIE
JIEMEHTBI OPraHH3Ma, JIOCTHIAKT CBOEr0 (PYHKIMOHAIBHOIO COBEPIIEHCTRA HE
cpa3y OT POMkKICHHA, a Hepes onpeacacHHoe Bpema. Hame cyxaenue - nepuon
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"cozpepaHua" GUOIOIA COOTBETCTBYET MOJIOYHOMY [EPHOAY BLIPALLIMBAHUSA, T.€,
JI0O MOMEHTA 10Ka Telouka (MK OBIYOK) OyAyT CrnocOOHBI CAMOCTOATENLHO
obecreynBaTh CBOIO MOTPeOHOCTE B KopMax. OH npomomkaeTcs npuMepHo 3-4
mecsaua. M3 93oTepuueckod nuTepaTypbl HM3BECTHO, 4TO (OpMHpOBaHUE
OHOIIOJIA ¥ YEIOBEKA 3aBEPIIACTCA K BOCBMH I'O/IaM.,

Mgl mpeamonaraeM, 4TO CYUIECTBYET nepeaada HupopMamui 13 6Honosns
B3pOC/I0il 0cO0M B 3HEPreTHUYECKHUEe CTPYKTYPhI PA3BHBAIOIIETOCSH OpPraHU3Ma Ha
HH(pOpMAHOHHOM YypoBHE. JIpyrumu ciosamu, 10 TEX MOp, 10Ka OCTaercs
"OTKPBITEIM" TOJNBKO AHEProodonovKa pPacTyIICro, MOJOIA0TO JKHBOTHOTO, HE
CYLIECTBYET HHGMOPMALMOHHON COCTABIAOLICH, T.K. TO/IBKO Hadalcsa Mpolecc
Q}{}pMHpﬂBaHnﬂ YAKp, BOCHPHATHE H  YCBOEHHE HHEI]I[)})MEU[HH PEJIKOB
NPOMCXOJAUT HAa OHOIMONIEBOM YPOBHE, €CJIM MX KOHTAKT A0OCTATOYHO OIHU30K H
IOCTOAHCH.

Ecnm mepeHecTH 2TOT BEPOATHBIH MEXaHW3M TIEpeaavd WHpOpMAanuH Ha
CYIIECTBYIOULIYIO AeHCTBUTENBHOCTE, TO BRIBOJ TakoB. He MMesd BO3MOKHOCTH
o0IIATECH HU CO CBOMMM POJIHTEISMH, HH C JIPYIMMH B3pOCIBIM 0COOSMH,
MOJIOI0i OPTaHU3M CaMKH BOCIIPHHHMAECT OHOTMOICBYI0 HH(OPMAITHIO TAKHX JKC
w3onupoaHHeiXx "moapyr”. Co BpemeHem cTaB OepeMeHHOH (OpH 3TOM H
OCEMEHEHHE JIa’Ke TPOBOJAT HCKYCCTBEHHOe!) M, B KOHIE KOHIIOB, CTaB
MATEPBIO, TNEPBOTEIKA HE 3HACT 4TO HAIO JAenaThk ¢ IMOTOMKOM H BooOmIe "He
noimer"” s "yero oHa pojauna’.

[TpuMepbl U3 NPaKTHKH.

Berepunapnaa npakTHKa MOKa3bIBa€T, 4TO CO0aKH, Hanpumep, OONCIOT
TeMH e OO0Ne3HAMH, YTO H HX BIaJIelblibl (KOHEYHO, €CJIM ITHX JKMBOTHBIX
cogep:kar B KBaptupax). [IpH BHHMATENBHOM H TAKTHYHOM moaxoae K cbopy
aHaMHe3a nojoOHoe "coBnajeHue" BCTpedvaeTcs ropasjo 4alle, 4YeM MOKHO
ObU10 OBl HpejnoNoKUTE. BhipakeHue: cHavyasa Haj0 BBUIEUHTH XO38HMHA, a
co0aka BBI3TOPOBECT caMa, MMCET, MO HameMmMy YOCKICHHMIO, TOCTOBEPHOC
3BY4aHHE JIUIS [IPaKTHKOB.

Kak "sapamaercs" cobaka or xoszsuna? Ilepepaua wndopmanum vy
B3pPOCIOTO OpraHusMa o OO0Ne3HH TMPOHMCXOIMT, MO0 HAIICMy MHCHHIO,
MPEUMYIIIECTBEHHO qepes HaKpBl. Bocnpuaumars "Done3zneHHyw"
MHpOPMAIMID  MOXKET TOT  OpraHMsM, OJHepreTHka KoToporo  ciabee
OTHOCHTENIBHO Jpyroro. buomone cobakm B ODodbmMHCTBE cnabee, weM
vyenoBeka. JlIMTeNbHBIH KOHTAKT 4eloBeka M cO0aKH MPUBOAHT K TOMY, 4YTO
BJIAJICJICI, KAK IHEPreTHUECKHIl JOMHHAHT, TOJABJISET dHEPreTHUYecKH cradoe
OHoOMmone KHBOTHOTO M OHO "HaOMpaer' B ccDsf Bce 'MAaTONOTHYECKOC H
tusnonornueckoe”, uyem "dorat" xozsun. Hemapom rosopaTt, uro cobaka
NOoX0Ka Ha CBOCTO Xo3auHa. KonedHo, ObIBalOT HCKIOHeHHA. EcTh O4CHB
CUJIbHBIE cOOaKM-IHEPreTHKH (a4 MOKeT OTHOCHTENbHO cladble IHepPreTHKH-
BJIA/IEJIbIbI) JAAKE CPE/IH CPEAHHX, He KpYIIHBIX 1opoia. Ho »1o Bee ke Gonblie
HCKTIOUCHHC H3 MPaBHII, YCM 3aKOHOMECPHOCTh.

Hpyroil ¢akt yke HW3 Hay4dHbIX HCTOYHMKOB. B mMonorpadgum [I.
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Herocoepn  (1981) "llosepenwe xuBOTHBIX" (CpaBHUTENlbHbIE ACIEKTHI)
IPHBOJIATCS MHOT'OYHC/IEHHEBIE HAOJIOJIEHHS Pa3/IMUHLIX ABTOPOB O 3HAYEHUH
HMIPUHTHHTA (3anc4aTicHuA) B QOPMHPOBAHHH MOBCACHHSA JKHBOTHEIX H TITHIIL.
Euwe K. Lorenz B 1937 r. (uurupoeano mo JI. [etochepu, 1981) onucan
MHOTOUHCIEHHBIE OINBITEI, KOI/A ITHIB HE CIApHBAINCE ¢ 0CODAMH CBOEIO
BH/a M3-33 TOTO, YTO OHH OBUIH JHIICHBl KOHTAKTa ¢ HUMH B PaHHHI MepHo
HHU3HHU,

PaboTtel 10 MMIPUHTHHI'Y Ha 00e3bAHAX MAKaKax pe3ycax BbIIOJIHEHBI B
yroMm Hanpaenenun H.F. Harlow wu gp. (1962, 1971) (umteposano mo /.
HerocOepu, 1981). O0e3paH OT pOokKACHHA BLIPAILIUBAIN B YCIOBHAX pa3HOH
CTEIEHH JICTIPUBAIIMH, T. €. KOI'/1a OHH OBUIH JIMDO ITOJTHOCTEIO U30JIMPOBAHLI OT
ocobeil cBoero BHjaa, NHOO B ONBITAX HCIONB30BAIM MOJenH "maTepei',
HOKPBITEIX 1Un01eM. Korjia BeIpallleHHBIE B YCJIOBHAX JIENPHBAIHK 00€3bAHbI
JOCTHTJIA  3PENOCTH, YV HHX OOHapyKHJIHCh CHIbHBIC  HapyIICHHA
penpoayKTHBHOrO noeefaeHHd. HekoTopele 00e3bAHBEI HE TONBKO OTKA3BIBAINCH
CIIAPHBATLCA, HO W B Dosiee paHHEeM Bo3pacrTe OOHAPYAKHBAIIM CKIOHHOCTH K
AHOMANILHBIM ~MaHHOYISALIHAM C POTOBOH TMOJOCTBIO, CHKHUMAIH PYKaMH
COOCTBEHHOE TeJO0, pacKauMBaIMCh, ODHApYXHUBAIK "anaTuio W De3pazivvmne K
BHEHIHEH cTUMyaAsuuu”, C DOJBIIMM TPYAOM YVIAI0Ch JA00HTBCA CllApHBaHHS
HCCKOJIBKHX caMOK. OKa3aaock, 4TO 3TH 'MaTepH 0e3 MaTepeil” COBEPIICHHO HE
CIIOCOOHBI BHIMOIHATL CBOM (DYHKIIMHU: OHM UTHOPUPOBAIIH JIeTeHbIIeH, KeBalu
MX JIAJIOHH M CTYIIHM, Dpocalin HX JIMLOM Ha 1101, Eciii BEIPOCIIYIO B H30ISIMH
00e3pAHY MOMCINAIH C HOPMAJIbHBIMH CBCPCTHUKAMH, OHA HaBJIcKaaa Ha ccOs
CHUJIbHBIE MPOSABIEHHSA arPecCHH.

Lenr W pasMepsl HAWETo Tpyda HE TO3BOMAIOT  H3JTO0XKHTE
MHOTOYHUCIIEHHbIE MCCE0BAHUA [0J00HOr0 poja € TpbI3YHAMH, NOTHLAMH,
cobakamu u 1.1 onucanueie y JI. JlptocOepu. Ho cymmocts ux ojHa —
NOTOMCTBO, BBIPAIICHHOEC HM30JHPOBAHHO OT B3POCABIX Oco00ei, 0coDEHHO
pPOAHMTENEH, TepAeT MHOIHE CMOCODHOCTH K BBIKHBAHHK), HO O0COOEHHO APKO H
YCTOHYHBO 3TO NPOSBJIASTCH B HAPYIIECHHH PENPO/IYKTHBHOH I[}l}}’HKII,HH,

B 3aBepmieHHH H3I0KCHHS MOMKHO CIOEIaTh P [peIBapHUTEIbHBIX
CYKEHHII.

B Owonone nonoBospenbix KHBOTHBIX COjEp#UTCS HHpOpMaIua o
MPHOOPETCHHOM OT POAHMTEACH M "HaKHMTOM' HMH ONBITE, KOTOpasa NMepeaacTca
npH OOLLEHHWH, TECHOM KOHTAaKTe poJuTeliell ¢ HOBOPOMK/IEHHBIMH MOTOMKAMH,
[Tepelaua nHdopMaum MPOUCXOJIHT B IIEPHOL, ITOKA ¥ MOJIOIOT0 OPraHU3Ma He
3aBCPUIMIIOCE (hopMHpOBaHHE coOCTBeHHOI HMHpopMannoHHOH obonouku. Ilo
AHAJIOTHH O HA3HAYEHUH MH(POPMAIMOHHON 000JI0UKH Y YeJI0OBEKa, Mbl CKJIOHHBI
CYHTaTh, HTO W Y JKHBOTHBIX TIPHCYTCTBYET TOA00HAs HHEPreTHUCCKAA
CTPYKTYpa. YBEpPeHHOCTb B 3TOM NPHJaeT HAM HaJIHYME YaKp V KHUBOTHBIX, O
yeM umtaiire Huxe. Hamboubliyrwo sHaummocTe B nepegade MH(opmaiuu
NOTOMCTBY, MO HAIIEMY MHCHHIO, Y JOMAIIHHX H CCIBCKOXO03AHCTBCHHBIX
HHBOTHBIX HMEET MaTh, KaK KOPMHIIHIA, B OHOMNOIE KOTOPOH Donblie BCEero
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HAXO/IMTCA HOBOPOMXK/eHHble (LUEHsATAa, KOTATA, SACHATA, HopociATa M T.J.).
Beipaskenue npuodpen "¢ monokoM marepu" npuoOperaer J0CTOBEpHOE
3BYHaHHC.

Ewmé oany ¢gyHkuuw Ouonons HeoODX0AHMMO OTMETHTb — €€ 3alHUTHYIO
tyakumio. Ilpencraspre cebe, 4T0 HA OPraHU3M BO3ACHCTBYIOT HEIaTHBHBIE
thakTOpEl BHEWHEH cpeabl, OyAbL-TO BO30OyAuTEnsL 3adoneBanud, (GpuIMHECKHi
(hakTop (TEs0, CBET M T.I.) HIIH HETATHBHAS CJI0BeCHas WHpOpMallud U T.1.

[Tepeeim Dapeepom, kKoTOpEI BeTpeuaet Bo3Oyaurens, Oyaer Ouonoie, a
TouHee, ef mHMpopMammoHHAA cocraBnAomas. Ho Kakaelil KHBOH OpraHu3M
uMeeT Takke co¢ Ouomone. IloatomMy M3HAYanNbHBIH KOHTAKT HAYHHAETCA C
ouonosneld denoseka M BO30Oyaurens. OOonouxkH  OHONIONA 4YeNOBEKa Bce
CBA3AaHBI C YakKpaMM, MOITOMY MOKHO MPEANOI0KHThb, HYTO OPraHHu3M, Mbl
aymaem, uwro oro  Oyaer I[HC, nonywaer curnan obd «arake» ot
HHpOPMaHOHHOH 000m04ukH. OTBETHBIC ACHCTBHA AOKHBI OBITH KaK cO
CTOPOHEI NIepBOH HaPYKHOH 000M0UKH OHOMONSA, TAK H BCEr0 OpraHu3Ma.

H3pgecTHO, YTO 4aKpel M COCTABJIAKOINME MM TEJla  HaJelIeHbl
OTMPEACICHHBIMH PAa3HOILIAHOBEIMH (GYHKIIMAMH. HeTpyIHO TPEANOI0KNTE, YTO
HayuHaercs uHMoOpMalnHoHHoe npoTuBocTtodaHue. [lobdeaut ToT, YV KOTOpOIO
BbIlE dHeprouHpopManvonnblii noreHuan. Ecin um obnagaer Bo3OyauTens,
TO OH MNPOHHKACT TAydKe — B IHEPreTHHUCCKYIO CTPYKTYPY HEIOBEKA —
KAHAJIbHO-TOUEUHYI0 cHcTeMy. M B ciyuae «mnpeBocXojcTBa» BO30yauTens
HPOMCXOJHT HPOHHKHOBEHHE B OPraHbl U CHCTEMBI OPraHU3Ma.

Kaxkas KIHHHYECKAT KapTHHA HaOmIogacTCs B JHHAMHKC
npotHBobopcTea?

Ha »Tame npoHMKHOBCHHA B HHPOPMALHOHHOE [OJE¢ Yy HCIOBCKA
HaO/I0/1aeTcsl M3MEHEHHe TCHXMYECKOr0 COCTOSIHMS — yracaer KelaHHe K
HK'I'HHHOE JACHATCIIEHOCTH, NMOABJIHHTCH ({Ilpﬁ'jl‘i}"l‘]{.}'l’BHH}}, HEUEBHCHHMHH
HACTOPOKCHHOCTH H T.IL

Y KUBOTHBIX MO00HBIE COCTOAHHA MOMKET B Kakoil-TO Mepe 3amevarh
HaOJO/1aTeIbHBIA BlIA/IEIelL.

[IlpoHrkHOBeHHE TaTOTéHa B KaHAIbHO-TOYCHHYIO CHCTEMY BBI3BIBACT
VKe HM3IMEHEHHEe BHYTpPEHHEro 3HepreTHUeckoro OamaHca OpraHOB H CHCTEM
OpraHu3Ma, YTO BBIPAKAETCH B IOABJICHMH CHMIITOMOB — VTOMIISIEMOCTH,
MOTIHBOCTH Pa3THYHBIX YIACTKOB Tela, MOKPacHCHHA, MOTEPH anmneTHTa | T.II.

Ha 9toil craguu npoHukHOBeHHUst BO30yauTens nedenue no TA, kak
croco0y BOCCTAHOBIIEHMS 3HeprodaliaHca, JIacT HAWIYUIIHE  PEe3yILTaThI.
Jlyqyme Bcero 310 3HanM Ha poaHHe DKeHB-3K0 Tepanud. B xurtaiickoi
JIUTEPATYPE 1O AKYIYHKTYPE HET IOHATHA JHardHos. Tam OpPHEHTHPYHOTCS
MPECHMYIICCTBCHHO HA CHMITOMATHKY.

BerepunapHomy crneyuanucTy Ha 9Toil cTaguM yxe OOJblle aHCOB
OIpEAe]UTE Havyano W xapakrtep 3aboiepanus skuBoTHoro. Ho yenoeus
KPYIHBIX (hepM, WIH MPOCTO TMPH OONBIIOH HAarpy3Ke Ha BCTBpava, MO3BOIAIOT
JIHArHOCTHPOBATh Yallle BCEro yKe Ha4ano 3adojieBaHusA.,
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Bosneiicrene Ha TA B HauyaneHOH cTaaMH 3a00/eBaHHA KHBOTHBLIX IO
HAIIIHM MHOI'OJIETHHM H MHOI'OUMCIIEHHBIM HEIGJIKHI.EH}’IHM JaeT MAKCMMAJIBHEIH
TepancBTHHECKHI ekT.

Hakoneu, nocnenuss craaus pa3BuTHsa 3adolieBaHMs, NPOHHKHOBEHHE
naroreHa B MOpQOIOrHYecKHe CTPYKTYPhl OpraHusMa. 2To Ta crajus, ¢
KOTOpOH B O(QHIIHATBEHOH BeTEPHHAPHH HAYMHACTCH MOCTAHOBKA THArHO3a H
JleueHue.

[TojgobHoe pasBUTHE NPOMCXOAMT B TOM CJIydae, €cliM NaTOreHHbIH
(hakTOp HMMEIT JHEPreTHHECKOS "MPEeBOCXOACTBO" HaAm 3alIHTHOH DHCPTHEH
opranusma. PaseuTHe npouecca MOMKET IMPOHMCXOAUTE H O JAPYroMYy
"cueHapuio”. B aToM rniade, Mbl XoTellH Obl HOJAYEPKHYTH POJb W 3HAYEHHE
OHOMNONA U MeICIE(OPM B Pa3BUTUH H TeUEHUH 3a00JI€BAHHA.

[lepronavansHoe  B3aMMOJIEACTBHE  CTPYKTYP  IPOHCXOJMT  Ha
IHEPTETHYCCKOM YPOBHE. DHCPTCTHYECKHI YPOBCHb OHOMONA 3aBHCHT OT
HATHYHUA MEICTIelopM, MNpHYEM HE CTOABKO OT HX KOIHYEeCTBa, a OT HX
"kauecrna'.

[Toq xadecTBOM HamO TOHHMATBE TY JHEPreTHKY, KOTopas croco0Ha
MNPOTHBOCTONATE 3HepreTuke Bo30yauTensa. K Takoi camoii "kavecTBeHHOH"
IHEPIreTHYECKOH  3alMTE OTHOCATCA Takue Mbichedopmbl  Kak: J10O0Bb,
VBEPECHHOCTE B cebe, HEMpeoJOMHMas BEpa B yemex. DHEPreTHKa HTHX
cocTosHMIl cnocoOHa "ocTaHOBUTL' Nwdoro eo30yauTens, M30aBUThLCH OT
modoro Hejyra, BbLIEPHKATh HEBEPOATHBIE HCUBITaHMA. Eciim yenoBek He
HAJC/ICH TAaKHMH YYBCTBaMH, OH CTAHOBHUTCH YA3SBHM 17 HEAYTa OaKC IPH
HaJIMMHH BUTAMHHOB, DallaHCe MHHEPAllbHbIX BEIIECTB H T. 1.

boprba HauMHaeTcd ¢ DHEPreTHHECKOTO YPOBHA, a MNEPBBIH YPOBCHB
ouononss - uWHpoOpMauMoHHas ©00olouKa, KoTopoi B Donkuieill  mepe
00yCJIOBIIMBAET [ICMXHUYECKOE COCTOSHHME OpraHusma. Jrtor Oapbep HIHM
MCHXHYECKOE COCTOAHHC WHIMBHIYYMA M ABIACTCA TEM PYOCKOM, KOTOPEIH B
NepPBYK oO4epedb OINpelelseT YCTOHYHBOCTH opraHu3ma. Camas HajnexHas
3almMTa ﬂpl'ﬂHHSMa = MBIC]IE, (:03,'[3}1&5] Mhl{}JIﬁ{l}ﬂthl Ha 4acTore BMGPHI[HH
TaKUX TOHATHI. Kak m1i0000BbL, m0OpoTa W Bepa, 4HEIOBEK crmocodeH cebds
OTPaJIUTh OT MHOTHX HEJVTOB.

Bo3MO#KHYIO cXeMY 3aIHTHBIX MEXaHWU3MOB OPrraHU3Ma Mbl IIPHBOJIHM 110
pa3aeny BETCPHHAPHH, KOTOPBIH HaMm HanOonee DIM30K B MpOeCcCHOHATBEHOM
OTHOLUEHMH, 2 HMEHHO: 3alIUTHbIE MEXAHHM3Mbl PENpPOAYKTUBHOH (yHKLUH
camkw (puc. 3.3-1).

JaBepiias onmMcaHue OHOMONs, XOHCTCA MPHUBCCTH OJHY LHTATy, KOTOpas
3HAYHTEILHO OOJIBIIE BBINIECKA3aHHOIO PACKPBIBAET BO3ZMOKHOCTH KHBOTHBIX.
Bocnponseoaum TekeT moaHocTeio (muTHpoBano no JLI. Ilyuaxo, 2007).
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3. Opranmsie 3ammrasie yHKumn MaTKu,

* Motopsa maren.
* Liepaaxanhiag COes
» m.n NOAOBOTO
* Fomazamunee ropaosis

* T mocamsd NOROCTH
AT,

Puc. 3.3-1. Jawqumunble Mmexanuzmsl penpodyKmushon hyuKuu camok (cxemd)

«¥Y TeNNOKPOBHBIX KUBOTHBIX 3HEPreTHYECKad CTPYKTYpa OpraHu3Ma Kak
y uenoseka: umeercs Jlyx, lyma, Pazym, no Toneko 5 ren. To, 4To y KHBOTHEIX
ecte Jyx, Hyma, Pazym, npusznan [lama puMckuid B cpeawHe XX Beka. Y
HKHUBOTHBIX UMEKOTCH LEHTPhl pazyma. Mx y xuBoTHbIX He 7, a 5 (OTCYTCTBYET
Bolcinil HHTELIEKTYAIBHBIH LEHTP U BBICIINI 3MOIHOHAIIBHBIH )».

OcTtaBaseM TeKcT 6e3 KOMMEHTapHEB.
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4. DYHKNHOHAIbHAA JHEPronH(OPMANMOHHASL CHCTEMA
OpraHmsmMa

Marepnasisl 110 OHOIHEPrETHKE KHBOTO OPraHu3Ma, IpecTaBIeHHBIE
BBILIC € MO3UIHH HAYVKH (H3HOTOTHH JKHBOTHBIX, HMEIOT TY 0COOEHHOCTB, 4TO
OHH B JIaHHOI Hayke (paKTHUeCKH He Ipe/cTaBleHel. HeBO3IMOKHO OTpHLATH
HAUIMYHE — KHPJIHAHOBCKOIO cBedeHus,  OmoanexkTperHoro  addexra,
OcCKOHTAaKTHOH — mepegaun  OwomHpopmanuum  Oe3  Maccel  MepeHoca,
IEKTPONYHKTYPHOH AHarHocTHKH no P. @onmwo, denomena Tpanchopmamnnu
TA B 3ony, TepMoguHaMuky TA M T.I., HO TH OHOYHEPTETHYECKHE ABJICHHS
CYLIECTBYIOT pa3po3HEHHO, Kaxjoe "caMmo no cede", H HE UMEKT IIOKA CBOEH
(PH3MOIOrMYECKOIH HUIIN B HAYKE O AH3HH.

M3 BBIICH3T0KCHHBIX TaHHBIX OHOYHCPIeTHKA OPraHH3Ma IIpeAcTaBIcHa
KaHaJIbHO-TOYEYHOH YHEPreTHYECKOH CHCTEMOIH, YakpanbHOH
HHDOPMALHOHHOM K OHoroneM Wi HHPOPMAITHOHHOH 000JI0YKOH.

H3noxenHoe Belmie O OHOIHEPTETHKE W €r0 COCTABIAIONIHNX HEIB3A
BOCIIPUHMMATE KaK CAMOCTOATENLHO padoTatoniue MexaHnimbl. Kak HU B Kako#l
JIPYIOH  CHCTEME, 3TH  MHOTIOIUIAHOBBIE  JHEPIreTHYECKHE  CTPYKTYPBI
(hYHKIHOHUPYIOT KaK ¢IHHBIH, TECHO B3aHMOCBA3AHHEIH MeXaHH3M. W ecnu MBI
BBIHYK/EHBl pa3/ie/IiTh €ro Ha COCTABISHIIHE, TO ¢ LENbH [0Ka3aThk, 4TO
KaK/I0H 9TOH CTPYKTYpE CBOHCTBEHHO padoTaTh ¢  NIEKTPOMAIHHTHBIMH
BOJTHAMH H TOPCHOHHBIMH NOMIAMH (HH(OPMALIHCH ).

Bee wsiokenHble  BblIe IHEProMH(OPMALHOHHBIE CTPYKTYPBl HaJ10
paccMaTpHUBaThL KaK  pa3IMYHBIC HMCTOYHHKH  OOCCIICMeHHMA  OpPraHH3Ma
HHpOopMaIHeii.

Ho ecin BhIIEONHCAHHBIE CTPYKTYPhI OHOYHEPIETHKH OPraHH3Ma HMEKT
CBOC HA3HAYCHHC TNPHHUMATh HHpOpManHio M odecrneunBaTh IHeprodamaHc
OpraHH3Ma, TO MOMKHO [PeANoI0AKHTb, YTO J0O/KHA ObITh Kakad-TO CHCTEMA,
K{}T‘{)pﬂ.ﬂ IIpHHHMaE:'I' H Hﬂ]l(‘}thB}'Eﬁ'l' C 1OJIB30H Il{)Jl}"'—IEHHh]E: CHI'HAJIBI, Hp}'l'HMH
CIOBAMHM, BOOOIIE A7 HEro HyKHa OpraHm3My HH(pOpMauus M CTPYKTYPHI, e¢
[IPHHUMAKOLLIHE,

BasueimuM MOMEHTOM B HOHATHN €IHHCTBA U LEJIOCTHOCTH OHONONA H
MATCPUAIBHOTO Tela fABIACTCA BBIABICHHC TOH CTPYKTYPBl MIIH OpraHa,
KOTOPblE B OpraHu3Me  Henocpe/ICTBeHHO CBA3aHBI € BOCHPHUATHEM
IHEPronHpopMauu.

CrpykTypoil,  BOCHOpPHHHMAaIOUIEH  IHEeProMH(OPMALMID,  ABIAETCH
HEHTpaJIbHAS HEPBHAS CHCTEMA, @ MMEHHO I'OJIOBHOH M CIIMHHOM MO3I'.

Ha camom gene, B CYTOYHOM LHMKIC IBHKCHHA JHCPIHH MO KaHajiam
3a/1efiCTBOBAHBLI  KAHalbl TOJOBHOrO Mo3ra (paHee KaHajl mnepukapjaa) U
CIIMHHOI'O (paHee KaHan Tpex oforpesareneil) W KamIblii MEpHIHAH HMeeT
CBA3b C BHCHIHEH CPEeIoi.

Hudopmanumn gakp Takxke HANPAMYIO CBA3AHEI CIIELHATBHBIMHA KaHATaAMH
¢ rosoueiM MosroM. (B.D. Bpennan, 1992, A.B. Munuenkos, A.H. benoyc;
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W.T1. Heymuigakun, JI.C. HeymbiBakuna, 1994).

Taxum obpasom, HaKpasbHas HH(pOpMaIHOHHAs cHcTeMa,
HeprouHopManHoHHEIe 000104KH (OHOMONE), KAHATBHO-TOYCYHAA CHCTEMA H
LEHTpaibHAS HEPBHAs CUCTEMA COCTABIAIOT, MO HalleMy YOek/ISHHIO, €THHYIO
OYHKIWUOHAJIBHYIO DHEPITOMHOOPMALIMOHHYH) (DDH) cucremy
OpraHu3Ma.

DYHKIHOHAIBHOE HA3HAYEHHE TPeX CTPYKTYP OMOIHepreTHKH OpraHu3Ma
ObU10 onucano Beie. Kakosa ske ynkius [THC 8 @OH cucreme?

®yukaua [THC B 3ToM JHepreTHHeckoM LHKIE 3aKII04acTCA B IPHEME
nocrynawumeil wHpopmManuu, ee nepepadoTKe M OLEHKE C [OCIEIYHOIIEH
peannzanmeii B Qopme KoopjMHanMKH  padoTel BCeX OPraHoB M CHCTEM
OpraHu3Ma, T.e. LeJeHANPABIeHHOM O2HeProuH(OpMalHOHHOM o0ecreueHnu
HM3HecocodHoeTn opranusma. Kpome rtoro, gynkumein [IHC B konrakte M
CAMHCTBE C ApYTUMH cTpykTypamu POH cHcTeMbl ABAACTCA OCYIICCTBICHHE
obpaTHOIl  B3aHMMOCBA3H  OpPraHu3Ma ¢ OKPVKAKIIHM  [POCTPAHCTBOM,
OHochepoil, KOCMOCOM H 3€MHOH JHEPIUei.

Oyuxuus [THC no npuemy u mepepadoTke mHOOPMAIMH CTAHOBHTCA
00/leé MNOHATHOH W  BOCHPHHHUMAEMO#, €CllM [POBECTH CpaBHEHHME C
HA3HAYEHHEM JIPYTHX CHUCTEM OPraHu3Ma, HalpuMep, JIEFKUX M ITHIIEeBapeHHs.
OyHKIHA JTerKHX — TMPHEM BO31YyXd, VCBOCHHE KHCIIOPOIAa H BBLICICHHE
VIIeKHUCIIOro rasa; [UIIeBRapeHus — IpHeM 3eMHOIl NHIM, YCBOeHHe
IUTATENBHBIX BEWECTE U BRIOpOC 0TpadOTaAHHBIX.

IHHC, xak ¥ gpyrue CHCTCMBI OpraHH3Ma, MPHHHUMACT HCBHIHMYIO LIS
riasza "sHeprouHpopMannoHHyr nuuly', oOpabarteiBaeT €€ (HEBOJIBHO
IPHXOIHT CpaBHEHHE ¢ padoToil KOMOBIOTEpa) M, KaK Pe3yabTaT, PeryaupyeT
paboTy BCero opraHu3Ma vepe3 HEPBHbIE MPOBOJAHHUKN. 3aMETHUM, [IOCTYNA0as
HH(pOpMAlHA M3 KOCMOCA, OKPYRKAKINEH Cpejibl, KaK NPaBwio, jUis BCEro
coobmiecTBa oauHaKoBaA. MHAMBHAYATbHOCTE KayKIOTO KHBOTO CYIICCTBA H3
4YMCa HAMX MalnHeHToB o0ycioBleHa TOH HHMOpPMaUMEd K HCIOIHEHHID,
koTopyio Beijaer LIHC kax ol ocodn nocie nepepaboTku MocTynUBIICH H3BHE
nHhopmanuy. ToabKO MO BHEHIIHEMY BHAY JKMBOTHBIC TIOPOH KaKyTcs
OJMHAKOBEIE, OCODEHHO KOTrJa CMOTpHIIL Ha cTago. [lo noreaeHwHio,
CONMOOHOIONMYECKOMY  PAHKHPOBAHHIO W JIPp.  XO3MHCTBEHHO  1OJE3HBIM
NpH3HaKaM KHBOTHBIC HHAHBHIYallbHElI H HE TIOX0KH APYT HA APYTA.

Oyukuus IHC oo nopuemy u nepepadoTke  UHpOpMalUH
CBUJIETENILCTRYET ele 00 ojiIHOM HemalliopaxHoM (akrope. [TpusHanve Hauns
HaKp Y JKHBOTHBIX C Y4CTOM HX CBOHCTBA PacrpoCTPaHCHHA TOPCHOHHBIX MOJICH
opraiusmMa (paBHO Kak W IPHEMA HEPIMH M3BHE) JAJICKO 3a Npejeisl OHonous
OnpeaenacT  BO3MOKHOCTB  JKHBOTHOTO  BOCHPHHHMATh  KOCMHYCCKYIO
uHpopmanmuwo. HMeHHO KOCMHYECKYH) W HAIIM OAUMEHTHl 3T0  XOPOLLO
JIOKa3bIBAKOT.

BceM Xopomo W3BECTHO TOBEACHHC JKHBOTHBIX TPH NPHOMIKCHHH
rpo3bl, 3€MJIETPACEHUH, COJIHEYHOI'0 3aTMEHHA M JIP. 3aMETHBIX OTKIIOHEHUH B
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npupoanom  Oanance. Bcem  Xopowo wu3BecTHa U o0LlenpHIHAHHA
perynupytomas pyuxius [ITHC. Ho uro Obl BEIIOIHWTL CBOE HAa3zHAYEHME B
matepuansHoM Tene, LIHC nomxna OwiTe obecniewena unagopmammeii. B atom
[1aHe, 4akpel, DUoMone M KaHanbHO-TOYe4Has cucreMa gsisatorces g [HHC
HPOBOJAIIMMH  CTPYKTYpaMu,  ODECHEYMBAIOIIMMH KAk  [OCTYIUIEHHE
uH(popManuy, Tak 1 copoc ee.

B ostom eauHCTBO M leneBoe  HajHaueHHe  (DYHKIMOHAIBHOM
IHEProMH(OPMAIIHOHHOH CHCTEMBI OPraHU3Ma.

Ilo wamemy yOemaenuo, (yHKUHOHANBHAA IHEProuH(oOpMalHOHHAA

cUcTeMa — 93Ta Ta KiaccH(HUKALMOHHAA HHILA, KOTOPYH [OJKHA 3aHATH
OHOIHEpreTHKA B (PU3HONOIHUYECKOH HAayKe.
Haznauenne ®DOM cucremsl — olecneuuTs HeproMHGpOpPMallHOHHBINA

roMeocTas Opraiusma.

[Ipu onucanum @M crcTeMBl OpraHM3Ma MBI HH pa3y HE COCTaIHCh Ha
M3BECTHOE B (PH3HOJOTHH Y4eHHEe O (PYHKUHOHATBHBIX CHCTeMax OpraHH3Ma
LK. Anoxuna (1975). Asrop Teopuu (YHKIMOHAILHBIX CHCTEM IIHCAN, YTO
noa (YHKIHOHAIBHOH CHCTEMOIl MBI TIOHMMAacM KPYT  OIpPeacIeHHBIX
(DU3NONOrHYECKUX  [IPOSABIIEHUH, CBA3aHHLIX C  BbINOJHEHHEM  KaKOH-TO
ONnpeneaeHHoNn PyHKIMH (aKT AbIXaHHA, aKT IJIOTAHUA, JIOKOMOTOPHBIH aKT M
T.0.). Kaxgasa takas QyHKUHOHATBHAS CHCTEMa npeacTapageT coboil a0
HEKOTOPOH CTeleHH 3aMKHYTYI) CHCTeMYy, nporTekaeT Onarojgaps NOCTOAHHOH
CBA3M C HepupepHuecKUMH opraHaMd M, B OCOOEHHOCTHM, € HAJIMYHEM
noctosanuoit addepenrtanmu ot 3Tnx opranoB. Kampas ¢dyHxumonanbHas
CUCTEMA HMEET OIpeJAeNeHHbId KoMIUleKe 2((epeHTHbIX CUrHAIU3alHH,
KOTOPEIH HAMPABIACT U KOPPEKTHPYET BHIMOTHEHHE ATOH (yHKIHH., OTaenbHbIC
apepeHTHBIE UMIYIILCHL B IAHHOH ()YHKIMOHAIILHONH CHCTEME MOT'YT UCXOAUTh
OT CaMbIX PasHOOOPA3HBIX M YACTO TONOrpauuecKy yIaJeHHBIX JIpYr OT jApyra
OpPraHoB.

Teopuss (yHKUMOHANIBHBIX CHCTEM, B OTIHYHE OT peIeKTOPHOH,
]Ipﬂj[ﬂTﬂBJlHEﬁ'l' HOBLIC ]IpHH][HIIH {)p]'ﬂ.HHEH][HH {bHSH{HIﬂI'H"{E}CKHX q}yHKIlHr{ H
HAIpaBJIeHA HAa M3Y4CHHE [EIOCTHOTO OPraHH3Ma B €ro HEeMpephIBHON CBAZH C
OKpviKaromeil cpenoil. /laHHas Teopusa NpUeMaeMa I H3Y4EHHS IH00TO
NOBEJIEHYECKOI0 aKTa, IJIe BBIJENACTCH PE3yNbTaT B Ka4yecTBE IJIABHOIO
thakTOopa  HENCHAMPaBACHHOTO MOBCACHHA [7A TO3HAHHA  MEXaHH3Ma
KOMIIEHCALIHM HapyLIeHHbIX (PYHKUUH, MexaHu3ma ajJantaluu M roMeocrasa
(K.B. Cynaxos, 1987).

CKa3aHHOTO MOCTATOMHO, YTOOBI OTMETHTH OOIIMC W OTAHYHUTCIBHBIC
yepthl Teopun o @OH cucreme M (DYHKIIMOHAIBHBIX CHCTEMAX OPraHM3Ma 1o
LK. Anoxuny.

Coenagenus, npexje scero, 00ycnoBieHbl HA3HAYEHHAMUA

— DdHOH cHCTEMA o0BICHAST MEXAHU3ZM obecrieueHus
0HOHEeProMH(GOPMALIMIO TOMEOCTa3a OpPraHu3Ma;
— MyHkuMoHanbHbie cHcTeMbl Mo [LK. AHOXHHY 00BACHAET MEXaHH3M
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obecrieueHus OMOXUMHYECKOTO FOMEOCTa3a OPraHu3Ma.
Pazjimums Mesk 1y HUMH JIOCTATOYHO BhIPAKEHBI;

— OYHKIHOHATEHBIE CHCTEMEI OOBACHAIOT MEXaHH3M (PH3HOIOTHYECKHX
OTIPABJIEHHI M 3aIIMTHRIX PEaKlMil HA YPOBHE MaTePHAILHOTO Tea;

— MDH cucrema oOBACHIET MEXAHM3M KUIHEIECITEILHOCTH OPraHu3Ma Ha
YHEProuHPOPMAITHOHHOM YPOBHE.

OpHako nNpUBE/EHHOE CpaBHEHHME, MATKO TOBOpS, HEKOPPEKTHO, C
HO3MIMK Hepapxudeckoil Bzaumoceasz. Bertalanfy L. (1968) (untuporano 1o
A.C. Ilpecmany, 1997) ormedan: kakaas OMocHCTEMa, MPEACTABIAIOMIAA co0oil
KOMIIGKC B3aHMOICHCTBYIOIIMX 1EMEHTOB, (PYHKIHOHHUPYET KaK KOMIIOHEHT
MOCIE/IYIOIEr0 paHra HepapxuM MOJEKYJibl B KIETKe, KJIETKH B OpraHusMe,
OpraHu3Mel B coolmiecTBax W T.J. B HepapXwueckoM TOpAIKE KaykKaas
OHOCHCTEMA TIPOSBIAET HOBBIE LIEJIOCTHBIE CBOHCTBA, HE CBOJAIIMXCH K CyMME
CBOHCTB COCTABIAIOIIMX €€ ICMCHTORB, €CITH UX HCCIIC0BAaTh H30JIUPOBAHHO.

B Hamem cpaBHeHHMH JABYX y4eHHH 0 (QyHKUHOHAIBHBIX cHcTemMax ®DOH
cucreMa 3aHuMaeT Oollee BBICOKYH Hepapxuyeckyw crynedb. Ho srto He
03HAYacT, YTO Ha3BaHHBIC CHCTEeMBI paboraloT apToHOMHO. HaoGopot, onu
JIOTIONIHAKOT JAPYT Apyra, OJHAKO V KaXkJa0H W3 HHUX cBOA (H3MOTOTHYMEcKas
numa, Ecnn @OH cucrema npunnmaer, odpadateiBaeT U BblIaeT HHPOPMAIIHIO
M8 PETYIALMH BCEX CHCTEM H CTPYKTYP OpraHusMa, TO (YHKIUHOHATLHBIC
cuctembl 1o ILK. AHOXMHY SBIAIOTCA MEXaHU3IMaMM, pealu3yIoLHMH
"komaniy ceepxy'. M ojHoBpeMenHo "MH(OPMAlMOHHBIA 1EHTP opraHuiMa’
HC CMOKCT MOJTHOLCHHO (DVHKIIMOHHPOBATh, €CAM HE OyAeT MocTymark M
aHanu3upoBaThea HHMopmanua "cuusy", T.e. oT opranos. Toasko Torga GOH
CHCTEMA  CMOMKET HAHTH  ONTHMAJBHOE  PEIIEHHE 10  HOIEPKAHHIO
YHeProuHPOpPMaAIHOHHOr0 DanaHca MeMkIy OpPraHu3MOM M OKpYsKarollei
CpelloH.

[ToaToMy MOKHO CKa3aTh, 4TO (PYHKIIMOHAIBHAA YHEPTOHHPOPMaITHOHHAN
CHUCTEMA 3aHMMAeT BLICIIMII HMepapXU4ecKHi paHr cpeid (YHKIMOHAIbHBIX
cucTeM opranusma, ninoxennslX y [LK. AHOXMHA 1 ero nocnejosarenei.,

4.1. Mexanusm oeticmeus aKkvnyHKnypbl

CyKacHHEe 0 MEXaHH3MC ACHCTBHA aKYNYHKTYPHI VI0OHO HavaThk YKE C
JIBYX HCXOJHBIX MO3UIIHIA,

[leppas — pedaexkropnas. OHa XOpouo H3BECTHA M NPEJACTABIATL €€
00JIee YMECTHO B CPABHHTCIBHOM acTeKTe.

Bropas — sHepreruyeckas, T.e. jonyckaercs npuiHanue @O cucremsl.

ITH ABa HCXOAHBEIX MOMEHTA HMEIOT oany obmyio ctpyktypy LHIHC.

C 3T0il TOYKM 3peHHs HEPBHbLIE MPOBOJHHUKH H 3HEPreTH4YeCKHe KaHallbl
HE JIOJKHBI OBITH PABHO3ZHAYMMBI H B3aUMO3AMEHSAEMBI, T.K. OHH BBLIIOJIHSIOT
pazHyI (VHKIUIO V OTHOH H TOH e IICHTPATBHOH HCPBHOH CHCTCMEI.

Kanansl obecneunBaror nocryrienue sHeproundopmanuu B [[HC, a

65



HEPBHLIE [IPOBOHHUKH JOHOCAT nepepadoTaHHyd HHpOpMALUIO J10 OpraHa UK
CHCTEM MHIIIEHEH.

Bosmosxknocti IHTHC BecbMa pasHocTopoHHHE H BecoOBemmionmne. Kpome
cbopa u ananusa uHpopmauuu, [THC gomkna peanuzoBaTh pe3yibTaTbl CBOHX
anaansos. [losromy oHa [0/uKHA NHOAKIYUTE K padoTe M 2IEMEHTHI CBOEH
CTPYKTYPbl HEPBHBIC NPOBOJAHHKH 71 BLINOIHCHHA ABHTATEIBHBIX (PYHKINH K
ObICTpBIX 3amiMTHBIX peakuuil. THC "nomkna Bce 3HaTh" 0 COCTOAHUH
OpPraHu3Ma, ModITOMY B €€ CTPYKTYPE JO/KHBI ObITh BHYTPEHHHME [aTYMKH —
petenTopsl. B "wacTHOCTH, penenTopsl HHGOPMATOPLI 10IKHEL OBITH H B KOKE,
4TOOBI OBICTPO pearHpoBaTh HA PA3NUYHOIO Po/1a BOIACHCTBHA OKPYHKAKOLIETO
mupa. Peuenropel gsistores Heorbemiiemoil uacteto [[HC, no ouu nHecyr
(OYHKUHOHAILHYK) HArPY3Ky [0 Peryiasuud M I0/UIePKaHHs  JKH3HEHHBIX
OTIPABJIEHUH MATEPHAIBLHOIO TEJIa, T.€. HCNnoMHUTENBHYIO Qyrkumo [THC.

Yakpsl, oHeprounopManmoHHeie  000T0YKH, KaHalnkl MW TOYKH
AKYIIYHKTYPBl  BBINOJMHAIOT HHYK  (YyHKUHIO, OHH He  Ay0nupyioT
UCIIOJIHHTENEHYIO padOTy HEPBHBIX NPOBOJAHHKOB 1 JApyrux crpykryp LIHC.

Bece xuBoe Ha 3emuie MOABEPTHYTO BO3ACHCTBHIO IEKTPOMArHHTHBIX
konedanuit. Tonbko w3  KocMOca, HAOMHHMM, [IOCTYHAeT Ha  3eMI0
nHpopmanmsa B odwveme 12,5 oxras (B.HU. [lonuos, 1994). Tloc uadopmarins
B3aUMHOTO OOIICHHA, OT BCEX JKHMBBIX CYLIECTB, OKPYKAIOIIMX HHIMBHIYYM,
HAIIOMHHAET HaM O TOM, YTO KWUTh B OKeaHe MH(OpPMALMH M HEe BOCIIPHHHMATH
ee OpraHMsM He Moker. Peub MOMKET MATH BEpoOATHEE © TOM, KaKylo
HH(POPMAIHIO BOCIPHHMMAIOT pa3fHYHBIC MAaTCpPHAIBHBIC (OPMHPOBAHHA
JKUBOI'O OpraHusmMa. BocnpusaTue 31eKTpOMarHUTHBIX BHOpalui B JHanazoHe
3PUTEIBHBIX BOJIH, CIYXOBBIX H T.I. XOpPOWO BceM H3BecTHO. Ho BocmpusaTne
MHpOpMAMK  3aBHCHT M OT JHEPreTHYeCKMX  XapakKTepHCTHK  caMoi
HHpopmalmu.

Bepnemcs K TOWKEe — aKyOIYHKTYpPEl Kak K (DOpMHPOBaHHIO,
pacHoIOKEHHOMY Ha [paHUlie: opraHusMm — BHewHAs cpena. [lorpanuunoe
pacnonoxenne TA u ee QPYHKIMOHAIBLHOE HAZHAUECHHE peryiHpoBark OanaHc
aHeprud, "oba3eBaroT” ee OBITE MOOMIBHOIT H TOTOBOIH K BO3ACHCTBHIO MIOOBIX
(hakTopor H3BHe. Touka "HMeeT Aen0" TONBKO € 3NEKTPOMAarHUTHEIMHM BOJTHAMH,
HPHYEM C ONPEICICHHBIMH XapakTEePUCTHKAMM, W T0ITOMY OHa HE JIOJIKHA
OBITE pacnonokeHa B koxke. IlpenctaBum crpoenue koxu. Ha 1 oM kowwu
yenoseka cojgepxkures okolo 6500 wkanumnsapor, 100-200 DoneBsix Touek (y
JKHBOTHBIX B cpefiHem 150), 143-330 noroseix xenes (y jgomanu 1500, y kopos
2500, y cobak wmer), 500 Bonocameix dommkynos (v nomaaei 700, y
pomatosekux oser] 5000, y kpomikos 6000-12000), 4380 canbHbix keses, 2
peucnTopa Tenaa v 12 penentopoB xonoaa, 235 ocaszaTenbHbIX (K1eTkH Mapkens
W Tenslla MeiicHepa) peuentopa, OOJILLUIOE KOMHYECTBO PELEenTOpPOB JaBleHus
(rensua darepa [Maunnu). Hasnauenune Bcex KowHbIX (OPMHpPOBaHMI CTPOro
cneruguaHoe. Ecan npeacTaBuTh, 4TO Kakoil-mubo w3 Hux "yopats" B ryos
opranusma, TO (yHKUMA KOxKH Obuta Obl Hapymena. Haobopor, ecnwu
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npejcTaBUTL, uTo B koxky "nomectunu” TA, o dyHKUUM KOTOPOH [OJIHO
H3JIOEHO  BbIIIE, TO  TPYJAHO  IIPEJICTABHTE  COBMENIEHHE (;0}f|-|}c||;nu
TA u BHIIICHA3BAaHHBEIX (OPMHUPOBAHMII Ha COWMHHUIE TUIOMAAH, CTOb
MJI0THO "HaapmimpoBaHHbIX" MHOTOYHCIEHHBIMH Pa3zHOIUIAHOBBIMH
MOPQOIOIHUECKUMH CTPYKTYPAMH. DTO MalIEHbKOE (PUI0COPCKOe OTCTYILIEHHE
CIENAaHO JIIA TOro, 4TOOBI €mie pa3 MPHBJICYh BHHMAHHE K ()YHKIHOHAIBHOMY
HA3HAYEHHIO TOUYKH, KOTOpas "He BNUCLIBAeTCA B KOKHBIE (OPMHPOBAHUA Kak
"yyBCTBHTENBHBIH" AlIEMEHT Hanoo0ue pelenTopa.

Touxkn akynyHKTYpBI KaKQOTO OpraHa HHAHBHIYanH3HpoBaHbl. Kamabii
Opra” B *KHBOM O0OBEKTE MMEET CBOHCTBEHHBIE TOILKO €My YHEeproBHOpaIlHH,
Tak, no jpanneim Kpupenko B.B., Xmenesckas A.B. u ap. (1994) cepaue
venoBeka umeeT vactoTy kosnedanuit 750 I'u, neuens 350-400 I'u, noukn 560-
630 I'u, nomxenynounas skenesa 580-630 I'u, noszgonounuk 2000-2500 T'n,
nonoBeic opranbl My:k. 700-800 I'm, xen. 3500-5500 I'u. TlosToMy M KamabIH
KaHal UMeeT TaKKe COOTBETCTBYIONIHE BHOpauud. B 3TOM OTHOLIEHHH caMble
crieliHpHIHBIE TOUKH OpraHa BHE MEPH/IHAHHbIE, T.K. OHH HANPAMYIO CBH3aHbI C
HUM. KaHalbHBIC TOYKH MOMKHBI OBITH M CHOCHM(HYHBIC, W CHCIHATBHEIC,
KOTOpbIE CNOCOOHB!I OKa3blBATH BO3/IMCTBHE Ha Iepepacripe/le/ieHHe YHEpPruu
no kavaiam. Kpome toro, Hajgo He 3abeiBath, uto Ha TA Jlonycrumo
BO3ACHCTBOBATE IPAKTHYCCKH JMOOBIM  Croco0OM M MOpPH  3TOM  MOKHO
JIOCTHTHYTh XOPOLIEro Tepanepruyieckoro spdexra.

CkaszaHHOEe HAaBOJIMT Ha MbIcib, 4To TA JIO/DKHA npelacTaBiarTh U3 ceds
CTPYKTYPY, BOCIPHHUMAIONIYIO Pa3IdyHbIC BHIBI BO3ACHCTBHSA, HO BBIOAIONIIYIO
TONBKO HeoDxoaumykw HHpopmamuw. Ecnn TA w®  kaHanbl  ABIAKTCA
MPOBOIHHKAMH HH(POPMALIHH, TO BEIBOJA MOKET OBITE OJHH: IPH BeeX crnocobax
BO3JEHCTBUA IPOUCXOAUT BO30YKJIEHHE HIIEKTPOMArHUTHBIX KoJjaeDaHuil,
cHelM(pHUHBIX JUIs JaHHOoro oprada. Takoll OTBeT MONET JlaTh CTPYKTYypa,
KOTOpas MPHXOAUT B BO30OVKICHHOC COCTOAHHE OT J000TO TYCKOBOTO
BO3/JCHCTBUA. ApPXUTEKTOHMKAa 9Toro o0pa3zoBaHus J10/DKHA OBITh IIPOCTA,
MﬂﬁHJIhHﬂ H }'HHBEPGHJII':HEL

C  mo3uuun  OMOIHEPTeTHKH  W3M0KEHHE  MEXaHM3Ma  JcicTBHSA
AKYIYHKTYPBEl HE JOJKHO OBITH CPABHHUTENBLHO TpyAHOH 3agaveil. Ha camom
JIENIE €CIIH Mbl IKCHEPUMEHTAIBHO M JIOMMYECKH 000CHOBAIM, YTO CYIIECTBYET
@M  cHcTrema, YTO Kakaasd KICTKa, OpraH H CHCTEMa HMEIOT CBOIO
SHEeProuHPOPMALMOHHYKD — XapakTepUCTHKY, TO  3HeprouHdopMmalnuoHHOE
BO3/IelicTBME HA oprad uepes TA M KaHalbl JIOJKHO OCYIIECTBIATRCH 110
NPHHITHIY AJICKTPOMAarHMTHEIX BOTHOBBIX B3aHMOACHCTBHIL JpyruMu cnoBamu,
€CJIH MBI YEPE3 IHEProNPOBOJALIYI) CHCTEMY [10CHIIAEM  HH(OPMAILMIO K
OpraHy,  HMCHOIIEMY  CBOW  2Heproobomouxky, TO  MpeKTHBHOCTH
B3aUMO/ICHCTBUS oyaer onpe/1enaTbes COBMECTHMOCTBIO WIIH
HECOBMECTHMOCTEIO MIEKTPOMArHUTHBIX KoJleOaHui.

COBMECTHMOCTE  IJICKTPOMArHHTHBIX KOJMCOAHWIl BBI3BIBACT SBICHHC
pe3oHaHca.
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Camo mnoHSATHE pe30HAHC ONpejensiercs Kak pe3koe Bo3pacTaHue
AMILIMTY/Ibl YCTAHOBHMBIIHXCHA BbIHYK/IEHHBIX KoJiedaHui IpH anﬁJm}HEHuH
HACTOTHEl BHCIIHCTO TAPMOHHYHOTO B3aHMOJCHCTBHA K HacTOTC OJHOTO H3
cobcTBeHHbIX KoieDaHuil cuctembl. CoenajgeHue coOCTBEHHOH 4acTOThI
KosieOaHuil ¢ 4acTOTON BHEIHEH CHIIBL, 0CODEHHO 110 yacToTe H (hase, crocodHO
JHAYHUTEIBHO YCHIUTE MapaMeTphsl BHOpAIHu.

[IpumMeHUTENBHO K OpPraHy 3TO CBOJAMTCH K IOSABIEHUID PE3OHAHCHOIO
BOZMYIIEHHS JJIEKTPOMArHUTHBIX BHOpalMil ero, eciu BHEIIHHE KosieDaHus,
noceutacMeic depes TA, coBMecTHMBI. CHIIa OTBETHBIX PE30HAHCHBIX PCAKLHH
3ABUCHT MMEHHO OT COBNAJeHHA 4YacToThl H (aszel BUOpauuili opraHa
MPHHUMAEMBLIX HW3BHE CHIHAIOB. B 3aBHCHMMOCTH  OT 9THX I1apaMmeTpoB
PE30HAHCHBIH OTBET MOMKET YBEJIHYHMBATL CHIY BOJHOBBIX KojeDaHHi B
HECKOJILKO pa3. (YiauHoe cpaBHEHHE [UIS HAIS/IHOCTH — KauyelM, eciu
NpHIaraTh Ha (ha3ec ONMycKaHHA B TAKT ABMKCHHSA HEOOTBIIME YCHIHA, TO MOKHO
JHAYHTEIBHO YCHIUTE KojdeDaHua Kkavenel, #H, Hao0OPOT, HX MOKHO
OCTAHOBUTH, NIpUJIAras ycuius Ha dase Biiera).

CyImmHOCTE ~ BO3ACHCTBMA  DICKTPOMAarHHUTHBIX — KojcOaHmwii  HaM
npejacraisercsa Takum odpazom. Mudopmaunonnsie BUOpauu, BO3MOKHO H B
(hopMe KOIEpeHTHBIX M3JIYHEHHH (COMIAcOBAHHOE IPOTEKAHME BO BPEMEHH
HECKOIBKHX — KONMEOATENBHBIX MIH  BOTHOBBIX MPOLECCOB), MO  KaHazaM
NOCTYNawT K oprany muiiend. Kaxablil opraH B OpraHu3Me HMeEeT CBOIO
IHEProMHPOPMALIHOHHYE 000JI0UKY.

[lpn mocTymiieHMM ToO KaHadaM HH(OpPMAIUM ¢ SHEPTreTHKON OpraHa
NPOMCXOJAHT  B3aUMO/I€HCTBHE  JBYX  JHepreruyeckux  BoiH.  Ecnu
B3aUMOJCHCTBHE B CHJIY COBMAJCHHA DPHEPreTHYCCKHUX XapaKTEePHCTHK MOHACT
0 TUIY pe30HAHCca, TO B OTBET MPOMCXOJHT AKTUBU3ALMUS, BO3MYILIEHHE
YHEPIrETHYECKHUX TIPOLIECCOB B OPraHe M B €ro COCTABIAIONIMX JIEMEHTaX —
KJICTKAaX.

Muoro nu Hago 3HEPruM YTOOBI BbI3BATH JHEPreTHYECKHH CJIBHI B
KJIETKE M, B 1IEJIOM, B opratne?

Hcenemoranua F.A. Popp (1989) mokazanu, uyro nepemavya HHGOpMaHH
BHYTPH H MeEXIY KIETKAMH OCYIIECTBIAETCA MOCPEACTBOM (OTOHOB, T.€.
JIMIIEHHBIX Macchl 10KOsA KBaHToB cBeTa. OH pokasan, yro JIHK sxuBbix Kietox
MOKET TOTJIONIATh M BBUICAATE OHOMOTOHBL 3TO H3ITYYCHHC HEBCPOATHO
cnaGoe, ero uureHcuBHocth B 10" pas (Mwimapa B Mummap pas) ciabee
HHTEHCHBHOCTH HOPMAJILHOTO JIHEBHOro crera. Takum oOpasom, F.A. Popp
VIAI0Ch 10Ka3aTh, 4YTO BCC OMOXMMHYCCKHC PCAKIIMH B JKHBOM OPTAHH3MC
VIPaBJIAIOTCA M PErHCTPUPYIOTCH  yIbTpaciadbiMM  AJIEKTPOMATHHTHBIMH
H3TYHCHHAMH.

A H. Oopocos, (1983), F. Bahr (1986) ormeuaror, uto mwobas
(pyHKUHOHAIILHAA CHCTEMA M HAa YPOBHE KJETKHM, H Ha YPOBHE TKaHu padoraer
Ha OYCHb HH3KOM JYHCPICTHYCCKOM VPOBHE, B CHITY 4eT0 OOJIBIIOE KOJTHYCCTRO
MOJBEJEHHOH JHEPrid He [OBbIIAET, a, HAoDOPOT, YrHeTaeT (YHKIHIO
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CUCTEMBIL.

HM3noxenHoe jlaer HaM  OCHOBAHHME HA3BATh MEXaHU3M  JIeHCTBHSA
AKYMYHKTYPBI pe3oHaHcHBEIM. [lockonbky pe3oHaHcHBI (¢eKT BBI3BIBacTCA
MNOCTYIUIEHHEM COOTBETCTBYIOLIEH MH(OPMALIUK, TO Mbl MOMKEM Ha3BaTh METO/]
jgedenus  uHbopManHoHHeIM.  [looToMy B HasBaHMM  METOHA  JICUEHMA
HCTIONB3YIOT TEPMHHBI KaK HHPOPMAIHOHHBIH, TAK U PE30HAHCHBII,

Ho mbl yDexaeHbl, urTo riaBHblit B MeTolde — noabop unv ordop
PE30HAHCHBIX YACTOT U8l KA /1010 KOHKPETHOI'O cliy4das.

JakidecHune

bosbmy0 3HAYMMOCTL MBI NPHAAEM OMHCAHHIO TIOHATHA (PHU3HYECKasd
uagopmamma. He Bce mapaMeTpel  TOPCHOHHBIX — TOJCH — SABIAIOTCA
obutenpusHaHubiMH.  OcoBeHHO 9T0  OTHOCHTCA K HMHGOPMALHH  KHBOIO
OpraHu3Ma H (YHKIHOHHPOBAHHIO YaKPAIbHOH CHCTCMBI.

[lpexkae Bcero, HaA0 OTMETUTL TOT (DAKT, HTO peub HIAET ©
MAJIOM3YYEHHOH (DYHKIIMH  2JIEMEHTAPHOH 4YacTHILl — DJIEKTPOHE arToMma,
KOTOpas M  crnoco0Ha TEHCPHPOBATh TOPCHOHHBIC mona. Ecam aopyrue
napamMeTpsl CTPOCHHS (PYHKIMH aroMa — HaJIMMHe MACChl W 3apsaja — Oosibiie
H3YYEHBI H IPH3HAHBI, TO NPH3HAHHE W JIETAIILHOE HA3HAYEHWE TOPCHOHHBIX
nonei xAér cpoero waca. Ho 9TO He 3HAYMT, YTO HE CVYIIECTBYCT HTOTO
(heHOMEHA aTOMA.

Hama yOexiénHocTh oCHOBaHa Ha (hakTax, KOTOPBIE KOCBEHHO
MOATBEPAKAAIOT HAIUYHC MHGOPMAIMH H CHCHHATBHOH YaKpaabHOH CHCTCMEL
[Ipexne Bcero, o auarHoctuke. Ecin H3BECTHO, YTO TOPCHOHHBIE MOJIA HMEKOT
OCEBYIO HAIPABJICHHOCTEL M JIBHKEHHE 110 (JOPME CIHPAIN [TPOHCXOJHT BBEPX-
BHH3, TO JIOTHKa I0/JCKA3bIBAET METOAHUKY HccieaoBaHus. Eciu momecTutsb
MAHTHHE B EOH}" anphI, TO IlpH HATHYHMH JIBHACHHA Tﬂ'pCH{)HHhIx ]I!:!'Jlﬁﬁ,
MasTHUK TIpUMET (opMy HX BpamicHuA. Takum o0Opa3zoM, MBI ONpEACTHIH
HaJlM4He U TONorpa(uio 4akp y KHBOTHBIX.

Hanee, I'panunel yakp 1o seicotre. Hamm umccinenoBaHus 1OKasaad, 4yTo
BpAIIaTe/ILHEIC JIBHKCHHS MAagTHHKA BRIXOIAT JAICKO 3a Tpeaensl OHOMOmA H,
Mbl YOEMkEeHbI, YXOAAT B KOCMOC. JTOT ()aKkT MOATBEPHK/IAET KOCBEHHO, HTO
TOPCHOHHBIE T10JI1 MMEIOT OCEBYI0 HANPABISHHOCTh H HE ABJAIOTCA YHEPruen
(?MEKTPOMArHUTHEIC BOJHBI IPH YAATICHUH 3aTyXaTH Obl).

BakHBIM [10KA3aTEJIbCTBOM Mbl CHHTAEM 3HAYMTELHOE MOBBILIECHHE
TepaneBTHyeckoro adupexra NpH  BKIOYEHUH B PELENTYPY TOUEK-daKp.
D HeKTHBHOCTH ICHCHHA HACTONIBKO MOBBIIIACTCA, YTO TEHCPh MPAaKTHHCCKH BO
BCeX pelentax YKa3aHbl TEPBHYHO TOYKH-YAKPBl, KOTOpPBIE MOJUIEkKAT
00A3aTEIBEHOMY BO3ACHCTBHIO.

B [omonHeHWe K 3TOMY BO3/IeiiCTBHE Ha TOYKH  BBITIOJHSIIH
(hU3pacTROPOM, KaK PHEPrOHOCHTENIEM, 3aPSKEHHBIM HA ClIEIMabHOM 1pubope
uHGOpMammeli  HYKHOTO HaM JICKapCTBCHHOTO CPEICTBA (9amie Bcero
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romeonaruyeckoro). IlepeHoc maTepuanbHOro Havana B JAHHOM Cclly4ae
NOJIHOCTEIO  WckitoueH.  Tlepenocures  Ttonkko  undopmanms.  Beejpenue
npenapata OCYIICCTBIAIH B TOYKH TA, B TOM yHcne M 4akp. DPQPeKTHBHOCTE
Tepanuu MpH 3TOM He cHHxKaerTcA. MakTHYECKH Mbl MOKEM TOBOPHTL O
BHEApeHUH MHpOpMaUHOHHOH Tepanun (dror ¢akr Hambonee pelbedHO
cMOTpHUTCS Ha (hoHe Oe3yaep:KHOro MPHMEHEHHS TOPMOHOB H AHTHOMOTHKOB B
JKHBOTHOBOJICTBE).

OrmeTHM u JIpyroe, Kak HaM lpejcTaBisercs, BaxHoe HasHadenne GOHU
CHCTEMBI.

BcrnoMHUM npHMepbl, KOTda MONO/ble CAMKH, BBIPOCILIME HW3OIHPOBAHHO
OT B3POCIBIX M JIOCTUIIIIHE [MOJOBO3pENoro Bospacta (00e3bsHLI) HIIM CTABIIHE
MaTepblo (MEPBOTENKHU), HE 3HAIM, KaK BecTH ce0s ¢ caMIlOM HIIH YTO JIeaTh C
HOBOpOK/IeHHBIM.  HayueHue MoJ0jlHAKA MM [I€pejlada  HAKOIUIEHHOI'O
JKH3HCHHOTO OTBITa MPOHCXOOHT MEIY B3pOcaoil 0co0b0 H HOBOPOMKICHHBIM
Ha OuonomesoM ypoeHe. MEel yOexaeHBl, 4TOo HHpOpMalHOHHAA 000I04Ka
MOJIOJIOrO opraHusMa (GopmupyeTcst He cpasy, a B TEYEHHE OIpejesIeHHOro
BPEMCHH. JTO Kak pa3 TOT MEPHOJ BPEMECHH, KOTAa M MPOHCXOAUT OHOMOICBOE
Hay4yeHHe, KOIJla TeleHKa, LIEHKa, [IOPOCEeHKa, UbIUIEHKA H T.J. Helb3s
pasiydaTh ¢ MaTEpPbIO.

Kak cneacteue, mpH3HaHHA OHOMONIEBOIO0 MEXaHH3Ma I[epedayif
MH(OPMALMH BBIZBIBAET BLIHYK/EHHLIH NEPEeCMOTp MpeJCTaBlIeHHH O HATTHYUH
BpoAIAeHHBIX petuiekcos. Hamboublas scHocTs, 10 Hamemy yOexIeHHIO,
BHCCCHA B pa3icht aKynyHKTYpel. H3HawaneHo onpemendomuM ¢akTopoM
MCCIIE/10BAHMSA ABHIIOCH H3YUYeHHEe (DYHKIMH TOUKH aKyIIYHKTYPBI.

Dnektpodusnonorudeckue  mokazarenn TA  —  TakMe  Kak
IEKTPOCONPOTHRIIEHHE M IMII0LIAAL MOHHKEHHOr0 3I€KTPOCONPOTHBIEHHS —
HBHIIOCH TEM “|lpeuC'raHH'reJu.c'rﬂﬂm”, KOTOPOE OTPa)aeT COCTOSHUE OPraHoOB B
OHOIHCPreTHYECKOIT cHcTeMe opraHu3ma. MmeHHo nnomanbk NOHHKCHHOTO
anekTpoconpotusienus (IIIIDC) TA orpamxkaer cocTosHHE OPraHoB H CHCTEM
ﬂpl'ﬂHHEMa HapaBHﬁ C TAKHMH IlpH:}HaHHhIMH KIHHHYSCKHMMH I(pIJI'I'I'EFFI-’Uil]".-'lHE KaK
XapaKTepHUCTHKA NyIbca, AbIXaHWA U T.1.

[Mpamas koppenauus [III3C TA ¢ cocrodHmem opraHa NO3BOIHIA
paspabotarh JAMarHocTHKY s3abojieBaHMil Ha paHHEH CTajlMH, ONPEJIE/UTh
KpuTepHu >(P(eKTHBHOCTH Tepamuu B TPOIECCE JICHCHHA W MPEIUIOKHTH
HIPHHIUIEI 0TOOPA TOYEK B PeLlernThl.

Tepmorpadus TA gBnsercs Tem HalnpapileHHEM, Y KOTOPOI0 OYEHE
IIHPOKHE MEPCICKTHBEI BHEAPCHHA. Jlemo B TOM, 4TO MJI0IIAAL MOHHKCHHOTO
IEKTPOCONPOTHBICHUSE M TepMorpathus TOYKM NOJHOCTBH) COBNAJANOT W
MMCIOT OQHHAKOBYH) JHATHOCTHHMECKYH) 3HauuMocTh. Ho  wm3mepenne
TeMIeparypsl B 30He TOYKH — MPOLECC He CIKHBIH M 3aTpaThl BpeMeHH
HCUMCIIAIOTCA  CEKYH/AMHM, €ClIM  IIPHMEHATH JIa3epHBI  TepMomeTp. IT0
MO3BOMACT 3HAYHMTEIBHO CHH3MTB BPEMs Ha JHArHOCTHKY 1m0 TA, BBINOIHATE
oonee TOYHO noabOp TOYEK B pEeUenTsl M, [JIABHOE, OLEHUBAaTh
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(OYHKIIHOHAILHOE COCTOAHHE M NPOU3BOAHUTEL OTOOP TOUEK 1A JIeUeHHs.

Hayuenue apyrux napamerpos (pyHKIHOHAILHOH XapakTepucTHKH TA,
TaKMX Kak ‘‘CBeYCHHC TOYKH B TCUCHHME HCCKOJBKMX CYTOK TIOCIE THOCIH
opraHusma; “HCHe3HOBEHHE  TOYKH [ocie arpouu HIH  ONepaTHBHOIO
VIQUIEHHA OpraHa; “BOCCTAHOBIEHHE CBEYEHMA TOYKH Ha IIPEKHEM MeEcCTe
NOCAe TPaHCIUIAHTALIMKM HOBOTO KOJKHOTO JIOCKYTa H TaKHC TMOKa3aTelH
COCTOSHUSA TOYKH, KaK IEKTPOCONPOTHBIIEHHE, IHEPrOEMKOCTh,
3.II¢I{'I'pﬂIIPﬂﬂﬂilﬂﬂﬂ'l'h, ﬁjlﬂl{'IpH'-IﬂEKHf”] NOTEHUMAN, TEINOEMKOCTE HO3BOJIHIIH
HaM ONPECIOCIHTh TOYKY KakK 3JICMCHT CaMOCTOATEIBHOH DJHEPTreTHYCCKOH
CUCTEMBI M, Hapaay ¢ JApyruMu  QakTamMH, O0TKazaTeCd OT MPU3IHAHUA
pedekTopHOro MexaHu3Ma JeHCTBHA aKyIyHKTYPEL.

B ITOM IiaHe BaMKHBIM MOMEHTOM, NOATBEPAAAKIIHM
IHEProuHGOPMAIIHOHHEI MEXAHH3M JICHCTRHA, OBLIH pe3yibTaThl
MCCICI0BAaHUI [0 TOMEOMYHKTYPE, YPHHONYHKTYPE, JaKTONYHKType. ITH
pa0OTEl TOBOPAT M O HATHYHH NPOBOAALISH KaHAIBHOH cHcTeMBl oT TA K
opranusmy. ITpagja, Bce 3TH JIOKa3aTeNLCTRA KOCBEHHEIE, HO B JIAHHOM Ccllydae
TPYIHO OTKA3aTBCA OT BEIPAJKCHUSA, 4TO JOTHKA paboTaeT Kak nmpubdop.

buo3nepreTHka opraHu3Ma JUIs BETEPHHAPHOIO Bpada H KHBOTHOBOJIOB
HUMEET ElIE O/IHO BAXKHOE NPaKTHYECKOEe 3HaYeHue. BeeM, KTO MMEeT JKHBOTHBIX
HAH BCTYNAECT B KOHTAKT C HHMH, XOPOILIO H3BECTHO, YTO OTBETHAs peakiiud
HALIUX TAlMEeHTOBR Ha 3HAKOMCTBO MOXeT ObIThb COBEpLIEHHO pa3iu4Has Ha
pasHbIX J0jiei. HesooneHneare XapakTep B3auMOJICHCTRHSA Bpaydy ¢ MALMEHTOM
3HAYUT HC JOPOKHTH CROUM MPOoecCHOHATBHBIM aBTOPHTETOM.

B3zaumojeiictBue KUBbIX O0OBEKTOB HayHHAeTCd ¢ KOHTaKTa HX
YHEProuHGOpMALHOHHEIX  00omodek. BemoMHHMM, YTO H NPOHHKHOBCHHE
NaTOreHHOro Haviala NPOMCXOAUT B NEepPBYI0 ouepeb vepes ouonone. [Toaromy
MPPEKTHBHOCTE KOHTAKTA 3aBMCHT OT TOr0, Kakas MH(popMmanus 3ajiokeHa B
OHOMONC BETCPHHAPHOTO CICHHATHCTA: CTPaX, arPECCHBHOCTL HIIH THO00BE.

JKuBOTHBIE CMOCODHBI OMNpeAeNATh COCTOAHHME YE€I0BEKA H OTBETHAs
peakuus MX OyJler aJleKBaTHas: arpeccHsi Ha CTpax, 3alMTa Ha arpeccHio,
m000BE Ha MI000BE.

Hano nu 1oka3eiBaTh, MTO HAMBEICHIIMH TepaneBTHYeCKHH 3(dekT OyaeT
IPH B3aMMHOM YBaXEHHWW Bpadva H NalMeHTa — IEePBbIH NOTOB 1OMOYbL, a Y
BTOPOTO MOABIACTCH KCIAHHC BbI3IOPOBCTS.
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