I'JTABA 1T TUGOEPEHIIIPOBRA

K TEOPUN JUOOEPEHIIPOBKUN KRJIIETOK:
TNIIOTE3A HAKJIOHHONA IIJIOCKOCTN

I'. JI. Tynanuweuau

Hdupdepernaposka KIeTOK mnpeacTaBider coloit oqgy H3 BaKHeil-
mux npoGieM coppeMenHou Guoaoruu. HecMoTpsa ma orpoMuoe 9HCIO
pa6oT, HOCBAMIEHHHX TeM MM HHHM 0COGEHHOCTAM KJIeTOYHOR mud-
depeHRUpPOBKHU, 0 HACTOANEr0 BpeMeHH MHI He MMeeM O0meld Teopu:
JuddepenupoBKU: GONBIMMHCTBO TEOPETHICCKHX COOOpaKeHUT M
I'A00Te3 OTHOCHTCA K MOJOKYIADHEIM MeX anu3MaM Audde pe HHMpOBKH.
Bnecrte ¢ Tem mamm sHaHEA 0 KleTouHo#l Auddepenumuponke Ges 06-
meil Teopuu GYRAYT KaNeKO HEUOJIHHMH M HENOCTATOTHHIMHU,

[To-suguMoMy, BecAKaA TeOpuA AOKHA YAOBIETBOPATH HECKOMb-
KmM TpeGoBauuaAM. Oma JOKHA OCHOBHIBATHCA HA HEOOJIBIIOM THC/Ie
xopomo uaBecTHHX (ParToB. OCHOBHEM HA3HAYeHHEM TEOPHMH SABJA-
eTca 00BACHEHHE 3THX (PAKTOB M INOCTPOEHHE CHCTEMH IpeNCcTaBlie-
HUil, B KOTOPY® 5TH PAKTH MOYJIN GH OHITH YJOKEHH C JOCTATOIHOH
cTemenbio cTpoitnocTH. Teopms momkma RaBaTL BOYMOKHOCTH IIpef-
CKAa3bBATh, KAKNe CBOHCTBA M3yIaeMOTo fBJIeHHA (B JAHHOM CIyTae
AuddepeHnUpPOBKA KISTOK) MOIyT OHTH O0HApyKeHH B JalbHeAIIeM,
TeM CaMHIM CYKasi IMCJ0 HANpABJIEHWH MCCIAeNOBAaHHA B JaHHOH 06-
nactE. Teopus He JoMKHA CONEPsKATh BHYTPEHHEUX NPOTHBOpETIHI,
Ilpu arom mHu ojgna TeopHs He Mo;keT 0GoATHCHL Ge3 HEKOTOPOTO yii-
pouieHus ABIeHNA, 0e3 KOTOPOTO BPAM A KaKag-HUGYOb MOJE/E
MOKeT GHITh IOCTpOeHA.

Cornacno TI'poGerafimy [Grobstein, 1965] cymecrsyior asa BUAa
guddepennupoBKru: a) coGerBenno audepeHNUPOBKA, 3aKII0OTAI0-
MmAasACA B BO3PACTAHMHE PAa3HOPOJAHOCTH B OPTAHM3ME B TeYeHME €0 JKU3-
gH, u 0) nuronpmddepeHHPOBKA, BHpaAKAWMAACA B HN3MEHEHUAX,
BOBHHKAIOMZX B KJETKaX IO Mepe pASBHTHA OpranmaMa u gopMuEpo-
BaHMA B HeM pasHopopHocrH. (OUeBHAHO, pPasHOPORHOCTH BHYTPH
opranmaMa B OCHOBHOM, €CIH He IIOJIHOCTBIO, OGYCHAOBIEHA BOBHUK-
HOBeHMEM B HeM BO3pAaCTAIero 4ucia IPynn KJAeTOK PasziudHOIo
runa. Takum obpasom, AuddeperupoBKa OpragmsMa NpefCTaBider
coGoi peayuabrar nuTofuddepeHupoBKu. B fanppeiimeM mamu Gymer
paccMaTpuBaThCA NHUME OuTogufdepeHnupoBKa (kaerounas paude-
pennupoBKa). Bonapme# 9acTri0 A KpaTKocTu opa 6yfer o603HavaTh-
cA OpocTo «AuddepeEIUPOBKAY,

IenecooGpasuo paccMaTpuBaTh KiaeTouHYIO nuddepeHIUPOBKY Kak
IPOIeCC CTATHCTHIeCKHil, BePOATHOCTHEI, COOTBETCTBEHHO 4eMy Iio-
HATHE BepOATHOCTH GyfeT B fanpHeduleM Golee miau Menee IIMPOKO
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Pue. 10. Tpaduueckoe msobparkenne nupdepeAnnpoOBKY KIeTOK

a — cxeMarHdecKoe n3obparkeHHe KIeToYHOro NYTH (IRdPepOoHa). 3adcpHEHHBHIE YYACTRM CO™
OTBETCTBYIOT CTEIEHN PA3NHYMA MeKAY HXeallbHON 3apomsimeBoil Kiaerkoll (1) m KiIeTHKAMH IO~
caemyiomnx MokodeHndt (II — N). 2n — 4ACTO KIeTOK B reHepallm® N; 6 — DPHCYHOK IOKA3H-~
BaeT, 4To Kieroynas xuddepeHIAPOBRA XapaKTepH3YeTCH KaK Belmumuoll (crenennb grddeper-
LHMPOBKH), TAK M HampaBJeHUeM M MMeeT XBONHCTBEHHBIN xapaKrep. CreneHb XuddepeHIMpPOBKRA
KJIeTOX A B B paBHa, HO OHA NPHMHANJIEHKAT K PASHEIM KJIETOMHRIM TumaM. OHn 06e OTiIn4aioTca
o creneHn IR$PepeHIMPoBKR oT KieTkn C. B TO e BpeMA Kierka By, muddepeHunpoBanHan
B TOU Ke CTeIeHW, 4To M C, IPAHANIEHKAT K TOMY e KIeTOYHOMY TANY, ¥To B B, 8 B S; —
OTPEBKM KJIETOYHOrO IIYTH, MJIMHA KOTOPHIX BHIpameHa B IPOMSBONBHBIX E€MMHAKAX, IIPOMXeH-
HHX COOTBETCTBYIOIAMH KJIeTKaMM; E — MyJesBasa To4YKa mddepeHpoBKKN; BP — TOUKA
BETBNEHNA KJNEeTOUHBIX myTell (xu¢gdepoHOB); ¢ — Ha PHCYHKE IHOKABAHO, KaK KJEeTKA MOKeT
NpeBpaTATBCA B KIETKY Xpyroro tuma 0e3 I10/HOW ®MOpHOHANM3AIMM, IIPOMIA Yepea TOUKY
BeTBIeHRA fAddepoHa. A, B m C — KIEeTKW pa3iIMiIHHX THIOB, BP — TOYKA BETBICHAA Xud-

depona

ucnoab3oBano. Creqyer TaxsKe HOMHHTH, uTo AUddepeHNUPOBKA Kile-
TOK — IPOIeCC OTHOCHUTENbHO HeoGparuMpiil. IT0 03HA4aer JMLIb TO,
970 gemuddepeHnUPOBKA KIETOK B OGEIIHBIX YCJAOBUAX TOpPasio Me-
Hee BeposTHA, YeM HX nIpebmBanue B puddepPeHIUPOBAHHOM COCTOSM-
Hun. TouHO TaK Ke OTHOCHUTEIBHO MAN0 BePOATHO HpeBpaieHne KiIeT-
KH B KJIEeTKY Kakoro-iu0o mHOro tuna (rpancopmanus), XOTHA KaK
RemudepeHIUPOBKA, Tak M pepuddepeHnUPOBKA (TPaHCHOpPMATHSI)
MOTYT MMeTh MeCTO.

IIOHATHE KJETOYHOTO IIVTH

Paccmorpum mpomece puddepeHIUpOBKY KIETKE B IpeAejax ONHOro
KJerogmoro tama., OueBuano, 6ojlee WM MeHee XOPOIIO H3BECTHEIE
QaKTH XOpOIIO COIIIACYIOTCA €O ciaeRyomei cxemoit (puc. 10, a).
Ilpesxae Bcero cllegyeT mOMIepKEYTH, 970 AuPPepeHIMPOBKA Kie-
TOK OXBATHIBAET oIpeleeHHOe UHCJIO MOKOIeHHMA XIeTok. Paccmar-
puBan nuddepeHUPOBKY KIOTOK OAHOTO THMIA, MH HOJIYINM HeKUH
pAx Kierok. B sToM pAxy Kaskgeld MOCHeAYyOIMMA ero 4ieH IpeicTaB-
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isger cofoil cllefcTBHe AedeHUA NpeRHIymEX 4ieHos. IIpemeGperas
BO3MOSKHOCTBLIO IOCTAeAOBATENLHBIX MelleHHM KieToK Ge3s maMeHeHHA
HX COCTOHHUA, MEL MO}KeM IPHHATH, 9TO KKABIN Moclexyiomuil 4leH
psga Bce Gosiee M Goxee OTIWIAETCA OT NePBOTO Wiena pPARA —
KJIeTKH OpapofuTelis, NOMeNaomeroca B HaYale U306 arkeHHOTO pAna.

Teueps, paccMaTpuBas Bech usobparkeHHM Ha puc. 10, a pag or-
HOCHTEAbHO ORHON KIeTKH, MBI BHIHUM, 9TO KaKJasd KIeTKA IO Mepe
AuddepeENUPOBKM KaK OH TmPOXOAMT OUpeNeleHHAWE NyTh, HAYHHAIO-
muiica RIerkoii-upapogureneM. Yem Gonpine fuddepennupoBana Kier-
Ka, TeM [JJIHHHEee OTPesOK NIPOHAEHHOrO el OyTH H TeM GoJblle OHA
OTIANIACTCA OT KIeTKH IpapomuTeis. WHBRIMH CIOBaMH, MBI MOKeM
BHPAa3uTh cTemeHb AudPepeHNUPOBKM KICTKE KAK JIUNIY OTpe3Ka
OPOHKEHHOr0 €10 HyTH. JTOT OTPE3OK, MO CYTH, BRIPAKAET CTemeHb
pasiumunit MesRy KJIeTKOH U ee papoRUTeNeM, HAKOIJIEHHHX €1 HA
oyTH pasBuTHA. Bech jKe myTh OT HYJIeBOU TOYKM JI0 KOHEYHOH CTy-
nens fuddepeHIUPOBKYM MOKeT OHTH HA3BaH KAETOIHBIM myTeM. Hlns
00603HaYeHNA STOTO JKe IOHATHA MBI MOKeM MCHOJIB30BATh TePMMH
dugpgpepor, npennomennsit Morenem, Hoommem mw Maruamn [Vogel
et al., 1969], caerka maMeHNB eI'0 MEePBOHAYAILHOE 3HATCHHE.

HATIPABJIEHNE JAUOOEPEHIINPOBKH

QueBugno, 910 gud@e peHIUPOBKA KIETOK X APAKTePU3YETCH He TOILKO
CTeNieHBIO, BRIpaKaomelca NIMHON OTpe3ka KIeTOYHOTO MyTH, Hpoil-
HAeHHOTO KJeTKOM, HO M HANpPaBIeHHEM, OT KOTOPOTO 3aBUCHT THUH Fai-
Ho# Kiaerouno# nmomynAmuu. JuddepennmpoBra Mosker GHTH pac-
CMOTpeHA KaK BeKTOp, HMEOMUA BeIMINHY ¥ HANDPABICHHe. Y YUTHBASA
AuddepeHNUpPOBRY KIeTOK B pAa3HHX HANpPABIeHHAX, MB MOMKeM
A300pasuTh HTOT NPOmEeCC B BHXe HYJAeBOH TOYKH, OT KoTOpOH pagd-
aJabHO OTXONAT KJIeTOYHHIe OYTH, COOTBOTCTBYIOIIUE PABIHUIHEIM Kie-
rouasM TumaM. CornmacHo mpuBefleHHOH# cXeMe, KiIeTkM, AuddepesH-
n@poBaHHHE B OJUHAKOBOM CTeIEeHH, MOTYT NpUHAMIEIRKATH K PASHEIM
KnerounsiM TAnaM. Hexppiii u3. KIeTOYHHX IyTeH, HCXOAAMMX U3
HyJ1eBo#l TOYKM, B RaJbHeHmIeM MOCAeKOBATEIbLHO BOTBUTCH. T[OUKH
BeTBJIEHHUA KJICTOUHEIX NyTeil, 09eBAAHO, COOTBETCTBYIOT Pa3dHIHOTO
porma cTBoaOBEM KXeTKaM (cM. pue. 10, 6).

Jlerko 3aMeTHTh, YTO KJAETKA B HAYAJE KJIETOYHOI0 NYTH HMeeT
OIpefieIeHHOE, OTHOCHTEABHO Golbmoe ancio BuOopoB. Ilo Mepe mud-
depeHIM POBKH BTO IHCIO0 HOCTEeIeHHO YMEHbIIAETCS, BHOOP CYKABTCA.
Yem Goapme cTemeHs AUPPepeHIMPOBKY KIETKM, TeM MeHbINE THCJHO
Hanpasienud AupdepeHTUPOBKYN, U3 KOTOPHX [JaHHAA KIETKA MOKET
BHGpary cBoi#l cobGcrBeHHHA myTh. lllmpunry BmGopa coGeTBeHHOTO
IyTH, BHPAKEHHYO YUCIAOM HAanpPaBJeHUH, N3 KOTOPH X IPOUBBONUTCA
BHGOD, B CBOe BpeMa MH HasBalu «komnemeryuet raemru» [Tyma-
mumsaan, Cazamaruna, 1973; Tymanmmeuuan, 1977]. Kak ussecrso,
TepMHH «KOMIEeTeHHMA» mpefiosxed YonguurronoM [1947], mo sror
aBTOp MCIOAB3OBAN €r0 NMPUMEHMTeNLHO K 3apONEIITEBHM 3a9aTHAM
(KoMneTeHTHaA 8KTOAepMa H T. 1.). Hcmonb30BanEe 3TOr0 Ke TepMu-
HA 10 OTHOMIEHUIO K KIETKe KayKeTCH 1mefecoo0pasHEIM M BPAK JIA MO-
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fKeT TPMBECTH K KAaKUM-HEGYAb Te PMHHOJOTHIOCKUM 3aTPyAHOHUAM.
IlockonsKy KOMOETOHI[MA KIETKH M3MEpAeTCH 9YUCJIOM HAampaBiaeHHH
muddepeENUMPOBKE, M3 KOTOPHX KJeTKa ajbTepHAaTUBHO BHOmpaer
AMDIL OJUH, TO COBEPIIEHHO OYEBHMAHO, YTO KOMNETEHIUA KIETKH CO-
KpamaeTca B Hpomecce AuddepeHUPOBKYE U OKOHYATENBHO yTpavd-
BAETCH €10 B TepMEHaAbHOHA dase guddepenmmpopru. TaruM oGpasoMm,
9eM BhUe cTeleHb AudepeBNUpPOBKHE KIETKH, TeM YyKe ee KoMIie-
TeHIHA, X HA060POT.

. Tyr :xe ciaemyeT 3aMeTHTb, 4To IpolieMa BHOOpPA NYTH ABIAETCH
0JlHOW M3 OCHOBHHX IpobaeM Teopuu AuddepeHLUPOBKYE KISTOK M Ie
uMeeT B HacTOAlEee BpeMsA CKOIBKO-HHGYAL YAOBIETBOPUTENBHOTO
pemmeHus.

HYJIEBAA TOYKA JUODPEPEHIIMPOBKHN

Jlna pasaMYHHEX KJIETOYHHIX THIOB HMeeTCA o0mjad HyJeBas TOUKa
nudgepennuposru, HymneBas Touka pacmosos;xeHa B Hagale KaikHOIoO
KJIeTOUHOro nytu, win guddepona. CxeMaTHYecKu 0HA MOKET GHTH
U300 pasKeHa KaK HeKAA HeHTPAJIbHASA TOUKA, M3 KOTOPO# pammalbHO
BEIXO/IAAT KJIeTOuHBIe myTH (cM. puc. 10, 6).

B cBoe Bpemsa mut [Tymanumsuam, Canamatuna, 1973; cM. raxxe
Tymanumsuinu, 1977] BoiiBURYNH coo6paskeHUA, COTIACHO KOTODPHM
328 HOJIHOCTHIO HeuddepeHH POBAHHYIO KIETKY (BMECTe ¢ TeM HBIAI0-
myocA W HYIeBod Touko# AuddepeHMUPOBKA) CAEAYET CIATATDH KIET-
KY, PABHOBEPOATHO CHOCOGHYH NPEBPATHTHCA B KIETKY mio0oro Th-
na, NpEHARJIEKANEro XaHHOMY oprammsmy. CoBepileHHO ACHO, 4TO
ANA PAasHBIX BUJOB HYJeBasg TOUKA COOTBETCTBYET DAsHHIM KJeTKaM.
Jins Toro 4To0H B 3TOM yGeAUTHCH, HOCTATOYHO CPABHATEH 6IacTOMEPH
O RIeTKH GIacTyIh PeryJIATUBHEX M MO3aMyHHX 3apofwnmeii. Takyio
TOTHOCTHIO Hefu(pdepeHTHpOBaHHY0 KACTKY, Ml Ha3BAIH «UJearbHoll
3apodviiue6oti Kaemroi», caUTaA ee HYIeBOH TOUKO# fudde peHIHPOBKH.

Crporo roBopsi, B paccMarpPUBAEMOM HAMH CJAY4ae He MOKeT GHTD
TOJIHOW paBHOBepoATHOCTH. OfHAKO pasnnyusd B BePOATHOCTAX MaJH
b, HO-BHU/IUMOMY, B HANIMX pACCY;KAeHUAX BWONHe IpeHelpeKAMEL

CTUMYJIBl JHOOEPEHIINPOBKHU.
YCTONYUBOCTD (CTABUJIbHOCTDL) COCTOAHAA KIETKA
N HPUTEPUN JUOOEPEHIMPOBHHU

OGruno0 cumraeTcs, uTo KAuddepeEnUpoOBKa HpefcTaBiadeT co6oii mpo-
fecC CTPYKTYPHOTO YCAOKHEHMS KiIeTKH, Tpelylommii 0COOHX CHI
(crumynos). Ecnu mogo6Gras Touka speHuA BepHa, REddepeHEpPOBKA,
09eBHHO, JOKHA CONPOBOKEATHCA MOCTYILIOHNEM B KJAeTKY OTHOCH-
TeNbHO GONBUIOTO KOMAYeCTBA sHEpPrud uau/u madpopmanuu. CxeMarm-
YeCKM 9TO MOKeT OHTH M300pajkeHO B BU/P HAKIOHHON IIOCKOCTH M
mapuKa, KatAmerocd no Heit (puc. 11, a). Hax Bugso us puc. 11, a,
KJIeTKA B TAaKOM CAYydYae KATUTCA CHH3Y BBepX NOJ BIMAHEEM CHelH-
¢ugecknx crumynoB. flcHo, 4To Ha mpuBeTeHHON cXeme HW300pasKeH
IWIMb OfMH KIETOYHEH IIYTh,
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Puc. 11. [lpa BapuanTa Mofelxn HAKJIOHHOH INIOCKOCTH

a — mapdepeHIMPOBKA KIIeTKH HPOHCXONHAT IIOA BIMAHNMEM CTUMYJIA, pelicTByioniero B TeIeHMe
Beero mpomecea maddepenmmporkn; 6 — MuddepenIMporKa wWierkn npoucxonAT Ges pederana
Ha Hee Kakoro-m6o chueLudHdecHoro cTUMyIa K 00yClIOBIIeHA CTPeMJIeHMeM HIIETKH 3aHATH

MaKcHMaJdbHo ArddepeHnupoBaHHoe COCTOAHNAE

JlocTaTouHo YAAMATH Npengrcrsie (3a-
CIAOHKH ag U ds), YroOhl KierHa mpomod-
wana puddepeanpoBry, g moaHoH
smOpuonHanmsaruy Kierzw C, HeoOGxomm-
MO feiicTBme CcTAMyJa, PaBHOTO €7, B TO
ppeMs Kak Jns Havasa mmddepeHIupoB-
KM mmeanpHol SapommeBOﬂ)A}{neTRoﬁ
XOCTATOYEH CTUMYJN BHAYATENIHHO MEHb-
mnit BemmauHH e. ), — KieTka B TepMil-

HaibHOlt ¢dasze maddepemmmporKn e e e e e e B o e —
7 7

“Puc. 12. Kaerru C,; u Cy, 0CTaHOBHBIIHECS HA Pa3HHX YPOBHAX KIeTOYHOTO NYTH

PaccMoTpenHas MoRens mpeimiogaraeT CymeCTBOBaHHE CTHMYJIOB
NBYX PONOB: CTUMYJIH, 00 yCIOBIHBA0IIAe NPOTeKaHAe HpoLecca qud-
depernupoBKE B M000M ee HampasiaeHHH (COGCTBEHHO CTHMYIH), H
CTHMYJIH, ONpeNeaAfomne HanpaBienne NHPPePEHIAPOBKA M, CIET0-
BaTEIBHO, THI JTAaHHOH KIETKH.

IIpe:xne Bcero paceMOTpMM CTHMYJIH TepBoTo poma. Heemorps
Ha TO 9TO NPHBeJeHHAA MOHENL kameTcA Hau0Olee ecTeCTBEHHOI,
MHOTHe paKTH mpormBopedar eif. 1. updepernuposka He Hy:RIaeTCH
B JUINTeAbHO JeicTByiomeM cTEMYae. CooTBeTCTBYIOMMIL CTAMYJ JHIIE
3amycKaeT ANPPepeHMAPOBKY @0 THHY TPHITEPHOTO MeXaHH3MA
[nanpumep: Caxrcern, Tolimomen, 1963; Toivonen, 1967]. 2. Cramyun
nugdepeHIUPOBKA cKOPee HecHemuMuHbL, YeM cuenuduuns. 3. IIpm-
HAMas BO BHEMaHHe HPOJH(ePAaNnI0 KICTOK, MH HeH30e:KHO IpHIeM K
3aKII0YCHAI0, YTO [aa obecnmeueHnsa nuddepeEmumpoBru Tpebyercs
DOCTYILTeHNEe B KHBYIO CHCTEMY [OBOJBHO $OJABIIOr0 KOJTHYIECTBA
sHeprum W WHGopMammm. MesKOy TeM NONOGHOe WOJO:KeHHe Bemeil
TPYOHO MpeJCTaBUMO, IOCKOIBEKY Ha PaHHMX CTAIHAX pasBUTHA, KOT-
Ia TIpomeccH KIAeToyHOH AuddepeHnupOBKE IPOTEeRaT ocofenHOYHH-
TOHCHBHO, KMBaf CHACTeMa (323POMHIN) IHOYTH MOJHOCTHEI0 H30JIMPO-
BaHa OT CpPeNH W IOPATOK B Hee SHeprud w HHPOPMAUH BeCEMa MAaJ.
B nmpormBHOM cayduae peaamsamus reHeTHYECKOH mporpaMMB ropasio
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foapme 3aBHcesa OB OT cpeqsl, 4eM HTO IPOHCXOIHT Ha CaMOM Jele.
4. C rournm 3peHHA OGCY:KTaeMOM MONENH OTHOCHTETBHAsA Heobparn-
MocTh DHTONAdGPEePeHIAPOBKA TPYNHO O0BAcHEMa. COraacHo NaHHON
rEH0Te3e BEPOATHOCTE NequdepeHmupoBKY KICTOK JOMKHA OFTa OHThH
B MOCTATOYHOHM CTENEHH BHICOKOM.

damaBmmch, [HAMETPalbHO IPOTHBOUOIOMKHON NPEINOCHIKOH,
MK OprXonuM K (oee mpHeMieMOil, Ha HaOl B3IJIAN, XOTH H MeHee
npuBHYHON, Monend. Teoperndyeckoil OCHOBOM mOCHemHER ABIAETCH
TPeNoNoKeH e, 9T0 TAPPepeHINPOBKAa KICTKN He HYKIAeTCH B I0-
Oy)RO2I0IMEX CTUMYJIAX, T. €. KIETKa caMa CTpeMuTcA K Hambomee qud-
PepeRmUpoBaBEHOMY cocrogmEm0. Taxmm oO6pasoMm, auddepeHIIpPOBKA
caMma 1o cebe mpefcTaBIsgeT co00i peaTH3anAl0 HMMAaHEHTHOTO CTPeM-
neHns KiIeTkn. Ecau 10 Tax, T0, IuA Toro uToOH KIeTKa Havdalxa aud-
$epeHINPOBATECA, OKaKeTCH OCTATOYHHM HeGONBIIOE KOJHYESCTBO
SHEPIMM WIH WHPOPMAIEH, PACXOIYION{eECH JMIIL HA TO, YTOOH BHI-
TOIKHYTH KJIETHKY M3 HeINTy(GOKOH AMKH, HOpeAcTaBiaAwmeil co6oii 9T0-TO
BpoJe NOTeHMUANHLHOM sMB B TepMHHaX CTAaTHCTHYECKON (OH3MKn
(pme. 11, 6 m 12).

CormacHo npemmoskeHHON MofeaH, uddepeHUPOBAHHOE COCTOSM-
Hue, Oynydm Gosnee BePOATHHIM, SBIAETCHA GoJjiee YCTONIMBEIM 1O CPaB-
HEeHHI0 ¢ MeHee MAQdepeHqAPOBAHHEM.

T'oBops 06 yeTo#YABOCTH KIETKH,, MBI, €CTECTBEHHO, IOIPa3yMeBaeM
He ee OONBOIYI WIM MEHbLIYI0 YYBCTBHTEILHOCTE K PAasHOr0 pOJa
BHENIHAM BO3JEHCTBHAM HIHM €€ KH3HecnocofOHOCTH, a CHOCOOHOCTH
COXPaHATH CBOE THNUYECKOe cocrosHme. WHEIMH CloBaMu, ycCTOHYH-
BOCTH B HamIeM ¢Jy%ae OnpeneifgeTcsa BePOATHOCTRIO e PeXxo/ia NaHHoMH.
RJIeTKH B Kakoe-HHOYNb HHOE KISTOYHOE cOCTOAHMe (mepexoy B Goiree
nupdepeHIUPOBaHHOEe WIH MeHee uddepPeHIUPOBAHHOE COCTOAHME,
TpaEcopManus B HHOM Rierounsri tun). [Ipuaaman Takoe sHaueHHe
TIOHATHA «YCTOMYMBOCTEY HIH «CTab MITLHOCTHY, MBL MOKEM BaKITIOIHTD ,
970 YeM Goxabmme RHPPepeHIEPOBAHA KJIeTKA, TeM (o0iee YyCcTOHIHBO
€e COCTOAHMEe, NOCKOJIBKY BEPOATHOCTh Iepexofa B MeHee quddepes-
HHPOBaHHOE COCTOAHNE WIHM B KJIETKY NAPYroro thHna mo mMepe nudde-
peHmupoBKu yMeHpmaerca. Ha TepMHHanbHOM Ke cragmn nuddepeH-
OHPOBKHM KIETKa TepAeT TakyKe CIOcOGHOCTH mepexona B Oomee mmg-
depeHENEPOBaHHOE COCTOAHHe. VIHHIME cJIOBaMu, B (aze TepMHHAIB-
HO# IupQPepeHIMPOBKA KIETKa HaXOQHTCA B HamOOllee YCTOMMWBOM
COCTOSTHMH.

ITockonmpry B HaIlMX PACCYMICHAAX MTOBOJBHO 4acTO YIOMHHAET-
cd creneHp nupdepeHIMpPOBKH, ciaenyeT HaliTh xoTd OH Teopermue-
crumit cocof ee ompenenemma. Halima wpurepmil naa onmpeneneHuns
cTeneHn qudPepeHINPOBKH, MHE, KpOMe BCETO OCTAABHOTO, HOJYIAM
BOSMO)KHOCTb CYMHTH O NPHPONe CTPeMJeHRS KIeTKH K Hamboiee
auddepeHIIPOBAHHOMY COCTOAHHIO.

B mocmennee BpeMsa cpemn mccaenoBaredell nambomee mOMyIApeH
OmoxmMHYeCKH# KpATepuii. B onpeneaeHEOM IPAGIMKeHHN ME TaKKe
MOKEM WCIONB30BATH B KadeCTBe KPHTEPHSA UHCIAO COeMnPHIecKHX
OPOLYKTOB, CHHTE3HPYeMBIX NaHHON KmeTkoii. ITo-smAuMomy, Ham-
Gosee ImemecooGpasHO HCIOIL3OBATE ¢ OTOH MEJMBI0 TaK Ha3HBaeMBie
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pPOCKoluKble CUKmesl, CYIMECTBeHHHE® He [If KA3HeNeATedbHOCTH
KJIeTKH, a JHNIb JIIf BHIONHAEMOH €10 cHeNHPHIeCKoi (yERmUA
[Holtzer, Abbot, 1968; Holtzer, 19701. )

Onnako ciaexyer HOMHHATH, 9TO PasiHIHbe QYHKIHHA TPeGYIOT pas-
HOTO YHCHa THIOB CHHTE3a H, TakHM 00pazoMm, 6moxmmuueckuit Kpu-
TepHit B €r0 YMCTOM BHJe MO3KeT IPHBECTH K HeTOYHOCTAM. B sToM o1-
HOWeHUHA IPenoITATeAbHEee HCIONB30BATE YHCIO POCKOWHBL PYHKY UL
KJIeTKH. TaKOBHMH ABIAIOTCH, HaOpHMeEp, COKpPallleNMe, KICTOUHEHIE
ABMIKEHHS, aNCOPOIMHA KHCJIOPOna, CeKpeuus M T. 1. B mekoropmx
CAY4afx, ONHAKO, DTH NOHATHA B3aMMO3aMEHAEMEL.

Kax Mn Bapenn, nuddepeHqUpPOBKa KIETOK CONPOBOKI3ETCH CO-
KpameHAeM X QYHKOHOHAIBHHX BO3MOKHOCTe#. B mponecce mudde-
PEHIUPOBKY KIeTKa HCIHTHBAeT PYyHKIMOHATHHOE YIPOIEHNe I OTPa-
msmvenne [Tymannmsuan, Camamarmra, 1973; Tymammmswman, 1970;
Bullough, 1967; Mintz, 1971; Dikson, Robertson, 1976]. Wnorna
UPAMO YKA3HBAKT HA MOTEPI0 KIETKOH HEPOPMAUHA B X0fe ee nudde-
peanuposku [Tambypr, 1972; Riley, 1973]. Bosspamascs & nomstHio
KOMITETOHIMH KJIeTKHW, MB JeTKO MOKeM IPHHATH, YT0 KOMITe-
TEHIHA BHIpPaskaeT 4MCI0 (PYHKIWIL, KOTODHE NaHHAf KIeTKa HOTEH-
OHAJIHHO MOTHa OH BHIOJHATH IO Mepe HanoOHOCTH ¢ Golee WIHM Me-
Hee BHCOKOK BepoATHOCTHI. C 9TOH TOUKM 3PEHHA CY)KeHHe KOMIIe-
TeHIMH KIETKH COOTBETCTBYET yTPaTeé KiIeTKoil (yHKIwik B Tewemume
naddepeHINPOBKA M IpeicTaBageT c000il YacTHEIE caydail pyHKIHO-
HAJBHOTO YIPOMEHHA KIeTKH.

Ha ocroBaHuE H0oK0OHEIX pacCy:;xIeHAH B cBOe BPeMsA GHLI IIpemio-
JKeH KOJHYECTBEHHH KpHUTepH# muronudpdepernmporrn [Tymann-
memrn, Canamaruna, 1973; Tymamnmsmmm, 1977], cormacro xoropomy
cremens AuPPePOHNEPOBKH KIGTKH MOKeT OHTE BHpakeHa Kak
v = 1/f, tme ¥ — cremeHh THQPEPEHIMPOBKA KIETKH, a f — IHCIO
¢VERONE, JTAG0 BEIIOMIHAEMHX KIeTKOH B NaHHEI MOMeHT, au6o Ko-
TOpHE OHA HOTEHIHAIBHO MOKET BEIIOJHHTE C JOCTATOYHO GOJBIION
BEPOATHOCTHIO.

TaxmM 06pasom, aucd0 QyHKIMI BOOOmE, a TaK)Ke KOMIETEHIHA
H YCTOHYHMBOCTH COCTOSHNA KICTKH OPelCcTaBIAIOT c060ii BasKHEE
KPATePHH CTeIleHN KJIeTOUHOR nupdepeHNnpoBKH.

BepreMcs k nameit MOJieJH HAKIOHHOM IIOCKOCTH (CM. prc. 11, 6).
Kak BugHO M3 CXeMEl, KIeTKA MOKET HAXONATHECA B HOJHOCTLIO NH(PQe-
PeHIIPOBAHHOM COCTOAHHMHE, PACIONATaACh HA J[HE COOTBeTCTBYIOmeil
IYHEKH. B TakoMm ciydae KiIeTKa HaXOAWTCH B YCTOWYMBOM, cTaGHih-
oM cocrospMd., OnHaKO KJIeTKAa MOKET W He NOCTHTHYTH JYHKH,
eCIW Ha ee I[yTH BOBHHKHET KaKoe-1H00 npenarcrsme. Ee nuddepen-
nupoBKa He 6yner 3aBepmena. Taroe cocToAnme KieTkwm Gymer mera-
crabmabuapM. [TocTennee TeOpeTHIECKA BO3MO;KHO (CM. puc. 12). flcwo,
9T0 BHIBECTH KJIETKY K3 MeTacTalHmIbHOTO COCTOSHHMA H mobymdTh
ee K manbHeiimedl nuddepeHNNPOBKe BHAUATENBHO Jerde, YeM mepe-
BECTH KJETKY W3 CTa0MIBHOTO B KaKoe-HHOYNb mHoe cocrosmume. Jlo-
rHuecKn 11000 HecmenmduIecKHi CTEMYJ OUPEeNeNeHHON BeJIMIHHE
JOMKeH OKA3aTHCH JOCTATOYHEIM JJIA BHBEJEHAS KICTKH M3 MeTacra-
GRIBHOTO COCTOAHNSA, TAaK yKe KaK 9T0 OBIO0 B ciIyuae BCTYIeHAA B oag-
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"dlepeHnUpPOBKY HAeaJbHOH 3apofbimenod wieTxkm. BMecTe ¢ TeéM, co-
rJIacHO IPHBeIeHHOR MOJSNH, KasKIa A KIeTKa MOKeT epeiitn ua 1106010
YCTORIMBOTO COCTORHEAA B MI060€e Ipyroe yCToRIMBOE COCTOAHMNE, XOTH
BEPOATHOCTH TAKOTO HMepexofia B OGKYHHX YCIOBHAX UYpe3BHYANHO
maga. Jas Takoro mepexona Ha RIETKY MOIKEH MOAGHCTBOBATH HM-
HWyJbC, PABHEI I0 BeAHINHE BHICOTEe HAKJIOHHOR ITOCKOCTH, BCIEICTBHE
Yero KJIeTKa BeDHETCH B COCTOAHHE MAEaJNbHOM SMODHOHAIBHON KJIET-
Ku (cM. puc. 12). Bynyun monHOCTRI0 SMOPHOHAIA3MPOBAHHOM, KIETKA
¢ paBHO® BEpPOSTHOCTBIO MOKeT HepeliTm B Jio6of APYroi KieTod-
HH{ THH.

Hapsany ¢ sTEM KIeTKa MOKeT GHITH IepeBeeHa B METacTabmIbHOe
(8 cBOETO pPOA LWPOMEKYTOIHOE) COCTOAHUE, M3 KOTOPOro 0HA HE MO-
yer nepeliTa B a060k qpyroit KIeTOUHHHA THH (€3 MOMOMHHTENBHOTO
CcTEMYAa. Y CTOHYABOCTE TAKOTO COCTOAHUA MoiKeT OHITH pasHO:
geM Gonpme Gymer NPROAMAKATHCH KIeTKa K MIeaJbHON 3apojbimie-
Boif KIeTKe, TeM MeHee cTaOMABHHM OyMeT ee cocTofume. V3 momenn
BHJHO, 9TO BePOATHOCTh BO3BPAeHWA KJIETKH B Hcxomguoe mudge-
pPEeHIHPOBAHHOE COCTOSHME 3HAYATENLHO BHIIIE BePOATHOCTH ee Hepe-
Xoma B KaKoA-nmO0 MHOE K.JIGTOWHEI THI.

Cregyer mMeTh B BAAY, YTO MpPEBpameHHe KICTOK W3 ONHOTO THIIA
B [[pyroii MMeeT MeCTO B [eHCTBHTENBHOCTH. XOTH MX BEPOSATHOCTH.
HEBeJHMKa, HO TeM He MeHee B ONpPEMeNeHHHX YCIOBHAX OHH BCE Ke
Habnwogaworea. 3 pacemMarpuBaeMoii HaMm MOIeNH ClIeayeT, 4TO Naf
npeBpalieHNsA W3 OJJHOTO THIIA B IPyTroit He BCerfga HeoGXommMa IHOJ-
Haf »smOpuomanusanma KiaeTkH. HHorma mocraToduen ee BHxon m3
NYHKHA [0 MecTa BeTBJeHnA Kierodnoro myta (cm. pue. 10, ¢ m 11, 6).
OueBMAHO, BEPOATHOCTH TpaHeopMammm KieTkdn Oyger o6partao
OPONOPIMOHAIbHA BHCOTe YDPOBHA BETBICHMA.

PaccmarpuBaeMad HaMu MONeTb MOAPA3YMEBaeT, YTO B OCHOBE HHM-
nmarmn JuddepeHIMPOBRY 1 e~ PeindepeHIAPOBKY KICTOK MEHKAT
OJIMH M TOT e MexaHu3M. 3anyck AuddepeHNEpOBKA JINIIL KOIMIeCT-
BEHHO, HO He KaYeCTBEHHO OTIMYAETCHA OT ABYX OCTAJbHBIX YIOMAHY-
Thix sBieHmid. [aA mocTemHHMX TPeGYIOTCA CTHMYJH 3HAINTENBHO
GoabIleit BeTMYMHEL, YeM IJIA BCTYIIeHnA B 1u(QpepeHnupPOBKY Hueans-
Hoit 3apoasmesoii Kaerkn. OnHako HOXOOHEIX HecIenupAYECKAX CTH-
MYJ0B HELOCTATOYHO [ OCYMECTBICHAS NUPpepernuposkn. [as
9TOro TPeGYIOTCA CTHMYJIH IPYTOTO PoNia, NeCTBYOMEe BO Beex Mec-
Tax PacXOKACHUS KIETOTHEIX IyTeH M TeM CAMHM OmpeflesAiomue Ha-
npasieHue auddepeHInpOBKY. B memom mpenmoskeHHas Mogeans 6mu3-
Ka K SUATeHeTHIECKOMY JaHmmapry Yommmarroma [1946], mpen-
JO}KeHHOTO MM JJAS PA3BUTHA OPTaHH3MA B IEJOM.

YHUANOOEPOHHAA TUHOTE3A NTUOOEPEHIIMPOBKY KJIETOK

Teopus, A3N0KEHHAA B IPEAKAYIEM pasiese, Mpefnoaraer, 4ro aud-
(bepeﬂnﬂpOBRa KIEeTOK IPOTeKaeT BO MHOTMX HANPaBJICHHAX W IO~
pasyMeBaer CymeCTBOBaHHe MHOTHX IUdPepoHoB (KIeTOUHBIX myTeit).
B naHHOM ciIydae JeTKO MPENNOJNOKATh, 9TO0 KIETKH, IpHHALIerKa-
mue K pa3iInIHBM KI€TOYHHIM THIIAM, 8 CIeNO0BaTEIbHO, U K KIETOY-
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HHM OYTAM, [JOCTHTIIAe TEPMHHAIBHOR (azn puddepeHnupoBKH,
mupdepeHENEPOBAHE B PaBHOIl cTeneHH. TaxmM o0pas3oM, paccMoTpeH-
Haf BHIIE MONENb MOAPasyMeBaeT, 9TO KIETKH MOTYT OTIHYATHCH
APYT OT Apyra mo crenenn nuddepeHMPOBKY JNIIb B IPeeaax OXHO-
ro nudgepona. Bepuee, paccMaTpumBaTh cTemeHb NHPPepPeHIAPOBKA
KJIeTOK HMEeT CMECH JHUINb B Upeferax OQHOI0 KJIETOYHOTO HYTH.

Onnako mpuBemeHHMAs Teopud HATAJIKHBaeTCHS Ha CepPhe3Hoe 3a-
TPpyOHEHHe, KOTAa NeJ0 NOXOMHT A0 crnocoba BHOOPa OYyTH KIeTKO.
Teoperndeckm oOTHIOAHL e JCTKO IpeficTaBUTH cebe, KakmM ofpa-
30M KIeTKa BHOMpaeT KAeTOUHbIA IYyTh, T. €. HampaBiaeHne quddepen-
OUPOBKH, IIOCKOJBKY, O9eBHIHO, ITO MOJO0HHE BHOOpP HpPOMCXOTHT
HE CIydayHO.

BozMokHO, yHOMAHYTOE 3aTPYJHEHHE MOJKHO LPEOIONETH, €CIH
HECKOJBKO BUON3MEHATH OUHCAHHYIO BHIIE MOAeasb. MK MokeM mpej-
DOJOKATE, 9TO KJIETOYHHIH THI DONHOCTHIO 3aBUCHT OT CTENEHN JHU(-
(PepeHnmPOBKY KETKH, 3 BCe KIeTKE TudPepeRnupyOTCA THITE B OHOM
HallpaBJIeHUY, HAs OO OJHOMY KIeTOYHOMY UYyTH, HIH guddepony.
CnefoBatenbHo, COrACHO 9TOR TMIOTE3e, CYIMECTBYeT JNIIL ONAH
KJIeTOdHbIH nyTh (mupdepon), BcaegcTBue 9eT0 OH& MOKET OHITH Ha-
3BaHa yHuauddepoHHOH, TOrAa KaK NpeJHAYHas THHOTe38 ABIAET-
ca nommpupdeponnoit [Tymanmmpunn, Canamaruna, 1973; Tymann-
menin, 1977].

YuaguddepoHHas rHmOTe3s MoteT 6I:ITI: mpefcTaBieHa B BUE
Mofean, u3obpaskennoit ua puc. 13. Ilocaenuas ApaAeTCA HECKONBKO
BHIOMBMEHEHHOM MOJIeNBI0 HaKJIOHHOX MA0CK0CTH, n300paskeHHoll Ha
puec. 12. Haerka wsobpaskena B Buje IapuUKa, KATAMETOCA Io 9TOMH
mnockoctn. Eelm KpyTH3HaA HaKIOHa MJIOCKOCTH JO0CTATOYHA BeJWKa,
mapuk 6ygeT mepecKakuBaTh depes JYHKH, PacHOJOMKeHHEIE Ha €ro
oyta. B aToM caydae KmeTka, He BCTpeTHMB Ha CBOEM HYTH IPeNATCT-
BHSA, JOCTHUTHET MaKCHMaJabHOH crenenn AudpdepennupoBru. Chopmy-
AnpoBaHHaA panee paboYasd THIOTe3a HpeNIoNaraeT, YTo MaKCIMAIb-
HO AnfdepeHIEPOBARHOI KiIeTKOI ABAAeTca Helipon [Tymammmsmin,
Camamarunra, 1973; Tymammmennm, 1977]). Kak » momapnddeponnas
Mopexs, yuuanddeponHas rumoTesa HOgpas3yMeBaeT, 4T0 KIeTKa, pac-
MOJIOKEHHAS B JYHKe, HaXOAWTCA B OTHOCUTEIHHO YCTOHYHBOM CO-
CTOAHWM, B TO BPeMA KakK BHE JYHKH OHa HaXOJHATCA B MeTacTabmabHOM
cocrogunn. TakmMm 06pasoM, KISTOYHHHA THII 3aBUCHT OT CTEIIeHN AuQ-
(PepeHNMPOBKY COOTBETCTBYOMEN KIeTKH; dakTop AnddepeHInPOBKA
JAIIb OUpEefeNAeT, HA KaKOM YpoBHE qudePeRNAPOBKH 0CTAHOBHTCH
KJIeTKa WJIH, NHAYe TOBOPA, B KaKyI0 W3 JYHOK MOUWANET KIEeTKa.

Cornacuo yummmddepoHHOit rumoresde, Bce nrpdepeHTApyOMHEe
daxTopH orpaHHYNEaT qUTONAPPepeHEPoBRY. OrpaHAdIeHEE MOKET
TIPOH3ONTH B PABHEIX MECTAaX KIETOIHOTO MY TH. 3aCAOHKY, HOMEIEHALIe
HOCJIe IYHOK, COOTBETCTBYOT quddepernupyomum GakTopam, KaKOBHI-
MH ABIAIOTCA TOPMOHH, crnenndnueckne mHEnyKTopH #up. Hampasae-
HHe nudPepeHIEPOBKA OMpegeadeTcH ¢daKTOpaMm HOXOGHOTO poja.
@DaxTophi, AeHCTBYIOMHEEe Ha KIETKY Iepex JIYHKOH, NpensaTCTBYIOT
nnddepernuposke (cMm. pue. 13). 3acimomra, NoMemeRHAsS BHYTDH
JTYHKH, COOTBETCTBYeT ABJCHHIO JaTeHTHOH NH(PepeHOUpPOBRE, HIH
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7

Puc. 13. Vaugnddepornas Momens muddepeHNUPOBKH RIETOK

C — ufeanbHadA 3apofibllieBad KiueTwa; Cs, C; W C, — kierTkH, MuddepeHImp, BaHHEle B pas-
HOl cTeneHn W, ClefoBaTEILHO, TPHHANJEKAIlWe K PAsHBIM KJIETOMHHIM THmaM; C; — KIeTKa,
OCTaHOBJIEHHAA Mepell AYHKOI, 3aHATOR BHAcTOALIEe BpeMA KierKoll C;, paKkTopoM (3acIOHKOIM) a
Puyc. 14. CxeMa pasnM4EWX NyTell OCTAHOBKE [An¢¢epeHUNPOBKH KIGTOK

A — gnerka C, MeTepMUHMPOBAHHAT I KOMMWTHPOBaHHaf, ee nUPPepeHLUPOBKA HpPHOCTA-
HOBNeHA (PaKTOPoM a; F: Cy — CIBOJOBAaA KlerKa, OCTAHOBUBINAACA Y BePXHEro Kpas NYHKH,

B KOTOpOH pacholioier Ro0apounsiii wieTounnit nyTe (cy6nmddepon). Kierrka Cg ynaneT B ofi-
HY u3 noGaBOYHBEIX JNYHOK, KaK ToJbKo OymeT yHAajdeHa 3aclOHKA ay, W IMPEBpaTATCA B KIETKY
mina Cy, C; 1 C3. KoHeuHoe molloikenne KieTkn Cg ONPeNieIAeTCA GaKTOPAMK ay U Gs

metepmumuanuu (puc. 14,a). Moskno onycTuTh, 9T0 pasHUNa B AeACTBHH
darTopos nudPepeHINPOBKA MOKET 3aBUCETH OT KOJIHYECTBA OXHOLO
H TOTO JKE BemecTBa.

Hegto mogo6HOe meaoMy KIETOTHOMY IYTH MOKHO IPEIIIOJ0-
JKHTH I CTBOJNOBHX KiIeTok (cM. pme. 14, 6). B atom caywae coor-
BeTCTBYIOMIafg JTYyHKa MOKeT ObiTh IIpejcTaBlIeHa B BHIE KOPOTKOTO
magdepona (mob6aBouuniit muddepor, win cybauddepon). Cyomud-
$epon MOTIMHASTCH TeM Ke 3aKOHOMEPHOCTAM, YTO M OCHOBHOM mup-
¢epon. Taw sxe Kar B mocaegueM, B cyOnuddepoHe Kaknaf JYyHKa
COOTBETCTBYeT ONHOMY W3 KIETOUYHHX THIOB, COCTABIAIMMUX KOMIIe-
TeHIHMIO JaHHOH CTBOJOBOM KieTKH. [[JIA Npe[Io;KeHHON MONEIH Ccle-
Ayer OONYCTHTh, YTO PAacHONOKeHHE H dHCIO . TYHOR reneTHYecKa
3allpOTpaMMHPOBAHEL.

OnpeneieHHEIM TEOPETHICCKAM IPEMYIIECTBOM yHnnmi)d)epOHHoﬁ
TEIOTE3H ABJIAETCA HPOCTOTa pelieHHMA HpobleMEl BHOOpa Hampas-
aenmsa gupdepennmpoBrd. BHe BCAKOrO COMHEHWs, YHCJIO KIETOK
KaKIoro THO2 [JAA NTaHHOTO BUAa OpTaHM3Ma — BeJIMYAHA Xapak-
repuctTndeckasn n nocroauuas. [lockoabKy pasMepsl ocofeil, TpuHag-
JeKalEX K JaHHOMY BUIY, K0ae(ai0TCA B ONpeeleHHHX npenerax,
TO IOCTOAHCTBO QHCJIa KIeTOK He a0CONIOTHO.

O‘IeBI/IJIHO, yeM OJmKe IHCIO KIEeTOK JI000T0 JaHHOTO THHA K
KOHeYHO#l BeJHIWHE, TeM MeHbIIe BepOATHOCTL AuddepeHnupoBKE B
HHEX Henmiubepenunp(mannmx riaerok. IlockoABRY, cornacno yaumud-
¢$epouHOil rEmoTe3e, KIETKa CTPEMHTCH 38HATH IOJOKEHHE, COOTBET-
CTBYIOIEe MAKCHMAJIbHOR quPepeHIAPOBKE, YTO COOTBETCTBYET IOJI-
HOMY OTCYTCTBHMIO HPENATCTBHUI Ha KIETOYHOM IIyTH, TO HAalpABIEHHUEe
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aupdepeHNUPOBKA OKa3HBAaeTCA aBTOMaTHuYecKH wabpamHmM. [lpm
JOCTH}KEHHM ONPEIeIeHHOr0 KPHTHIECKOro 9WCIa KICTOK JaHHOIO
tuna Ha guddepeHNUPOBKY B HEX HenudpepeHMUPOBaHHHIX KIETOK
HaKJIagHBaeTCA 3alper U KieTKu 00pasyioT APYroi KIeTOTHHIHA THII,
ciegylomui Ha creneHH TNGPEPeHNAPOBKE 38 MAaKCHMAJJIBHHM H T. JI.
OanH N3 pealbHHIX MEXaHM3MOB YHOMAHYTOr0 3ampeTa IONTBEPIK-
JaeT HeIw#l pAx onbitoB Poysa m ero mocimenopatelseil, Ha OCHOBAHHH
KOTODHIX O6Kna cozmana Teopua camortopMmoskeHms (Self-inhibition)
maddepeHEpoBKY, 00YCJIOBAGHHOTO BemECTBaMH, CHemuPNIeCKAM
obpasom Topmoasmumu nuddepennunposry [Rose, 1955, 1958; Lenic-
que, 1959; Braverman, 1961; Dial, 1961; Katoh, 1961].

Mo-Bmaumomy, caegyer HONYCTATH, UTO HAPALY € caMo3alpemaro-
MAM MeXaHW3MoM feiicTByer m Apyroii. [Ipumepom aToro ABIANTCH
paHHWE CTagNy B3apOoNbINeBOr0 PasBUTHA, KOTHa 3apPOJHII HMEeT
OpOCTPAHCTBEHHYI0 OpPraHu3annio, O0YCIOBIeHHYI0 HePaBHOMEPHHM
paciipefeleHAeM TeX WJVW WHHX BemecTB B aitne. Hak nasecrHo, 3apo-
AHII Ha PaHHUX CTAIMAX Pas3[e]eH Ha OTHOCHTEIBHO 000coGIeHHEe
obiacTw, YeTKO OTHEJeHHEE (HampuMep, aHAMAIBHEIA HOJIOC OT BeTe-
TATHBHOTO) M B CHIY 9TOTO ciaalo prmaiomme Apyr Ha apyra [Niew-
koop, 1973]. B Takmx ycioBHAX ONpPENeNeHHEE KIETOYHHE IpyINH
MOryT nudepeHIAPOBATHCH NPAKTAYCCKA HE3aBHCHMO OJHA OT ApPY-
roii. Ecim momyctmth, 910 B OmHOA ®W3 YacTell 3apofgHINel CKamIm-
BaJOTCA BemecTBa, MOTYymHue NIPensTcTBOBaTh NudPepeHnupOBKe,
TO MaKCmMalbHHe ypoBHH HARPPepeHNMPOBKH KIETKH B PasHHX
YacTAX 3apPOJHIIA OKarKyTCHA PA3HBIMH M CTAHET BO3MOMKHKIM OHO-
BpeMeHHOe o00pa3oBaHMe KJIETOK pPa3HHX THIOB.

ITo mepe nudpdepeHMUPOBKM KIETKH COOTBETCTBEHHO yMEHBINA-
eTCA BEPOATHOCTHL €¢ IONaJaHHf B YiKe mpoiijgenusie ayuxm. HKpome
TOTO, KIETKa, YK€ HmouaBmas B Kakyw-aubo w3 JIYHOK, HpaKTh-
YeCKH MOJKET IuInb noguddepeHINpPOBaTHCA B 3alaHHOM Haup aBIeHHH.
YooMaEyTHe 06CTOATEABCTBa COOTBETCTBYIOT COKPAIEHAI0 INCIa BH-
fopoB HaupaBleHHA AUPPepPEHOAPOBKH H CYKEHHK KOMICTOHI[MH
KJIeTKH.

Hpenmomxennas MoLedsr HaKIOHHON NMIOCKGCTH YIOBIETBOPHTENE-
HO o0BACHSeT cBoiicTBa W ocobenuocTH Tuddepennuposkn KieTok. Ha
OCHOB3HHW 3THX NPENCTaBICHAN MOKHO CHENaTh pAn NpedcKasaHmi.
TIpessne Bcero @3 HAX CIENYeT, YTO 3aOyCK AHPPEPeHIHPOBKA KISTKH
B mobom manpaBienun Tpebyer HecmenudnuecKOoro EMuynsca HeGOIb-
ol BeJINYNHK, 8 BeCh falpHelmui nponece TudGdepeEnAPOBKA IPOHC-
xonnt 6e3 3arpar sHeprum. Unnnwanns nepuddepeHnupoBKY B TpaHC-
dopMannA KJIETKH TaKyKe IPOHCXONAT HON BIMAHAEM HeCIemH(HIe-
CKHX CTHUMYJOB, & CaM¥ 3TH HPOHECCH HOTIMHAITCA TEM jKe 3aKOHaM,
yTo H O0KYHasx nupdepeHnUpPoOBKa KIeTKH. BepoaTHOCTH TpaHCPHOP-
Mam¥H yMeHBIIaeTCA 1o Mepe NHPHEePEeHIUPOBKE KIETKHW, OPH DTOM
mepexoiH U3 ONHOTO KJAeTOYHOTO THOAa B APYTodl He PaBHOIPABEHH.
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