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B napHO# patoTe MBAZraeTCH COBOPMEHNAO OPUTEHANL-
nas ereopnsy OGHONOIMYECHOro , UONA, KOTOPad, IO MHe-
HRe aBToOpa, MMEST 3HAYCHHE YHHMBepCAJbHOro O6uoloru-
YeCKOr0 NPUHANENS. OCHOBHFM B OROJOrHYeCKEX ABICHHA-
AX ABIAETCA HX HAIPUBICHHOCTH (BeKTOPRAILHOCTE): Or-
CleNia CHIENYeT YO UpaKTHdeCKasd INONHTKA BHPABHTh ee
B QopMe IONA-—PENCTABJICHAA, BAEMCTBOBaHHOTO (op-
MAaJIbHO BB RBHKA.

B cBOEX IOCTPOEHHAX aBTOP MCXOMAT A3 wmpencraBie-
HEA 0 TOM, 4T0 IOJIE KIETHHE CO3J19eT IpPEiKae BCEro yao-
PANOYECHHOCTh NBRKEHHS MOJEKYN IPOTONNASMH. OTHM
CAMEIM OH ONHOBPEMEHHEO HaeT HOBYIe TEOPHK CTpocHHA
TPOTONNASMEL.

Teopna 6FOIOTHIECKOTO IONR HTO WPEHHE BCEro Mo~
NHTKA KaTh O0BACHEHAE FIBICHMAM PASBUTAA H .0cpboH~
HOCTEH CTpOEHHHA.

CoBIapRasg apTOPOM Teopus MoJIA PaspabaTLBaeTCHd UM
Gosee 80 ger; Ha pPYCCKOM sASHKe OHA IIOABJIAETCH
BIEpPBEE.
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NPEAUCITIOBHE

$1 BLIIYCKAI0 B CBET 3Ty Heﬁonblﬁym MoHorpaduio He Ge3 HeKko-
TopblX KoJyie6annii. Paspaborka -0CHOBHBIX TpefCTaBlieHH#l 0 Guono-
[MUECKOM TIOJie BeJIeTCsl MHOi, MpaBRa, ¢ YaCThIMM M [LTHTENLHLIME
MHOTOJIeTHUMY TepepuiBaMY, y)Ke HA TpoTsDKenud 30 Jer, TeM He Me-
Hee MpeAsiaraeMast Teflepb pefaKuyst SIBASETCA B CYWHOCTY JIMHb HO-
BbIM, BO3MO)XHO, ¥ HE€ pELIalonpM 3TafoM 3BOJIOLMY OCHOBHOW uilen
nions, Npasia, 3TamnoM, 3HaMeRYIOmMM coboif pesKuil moBopoT Moeit
MIEPBOHAYANILHON KOHUeniumu.

B 3HayuTenbHOM CTemeHM peub MfIeT CKopee 0 TMporpamme JJist
BO3MO)XHBIX HOBBIX M, KaK MHe Ka)Kercsl, MHOroofelamomux Hampa-
Blepvit B Ouonoryu, uyeM o6 y)Xe [OCTUTHYTBIX - pe3yJibTarax.
VimeHHO 3TOT OCHOBHO#l XapaxTep Moelt paboThl ¥ OIpaBIHLIBAET, KAK
MHE KaKercsi, ee onyOmuxoBaHue: Mosi Liesib OyfileTr BIOJNHE JOCTUI-
HyTa, ecyiv XoTs1 Obl HeMHOrume W3 MouX Oyaymux qma’renen 3auHTe~

pecyloTcst peannsaunen Toll MM MHOM U3 HAMEUEHHBIX B MOHOrpadun
npobJieM.

Mockea, 12 oktabps 1943 r.




YACTHL NEPRBAHA

OBIUE NMPUHUMIIBI BUOJIOrMYECKOI'0 MOJIA U
MPOUECCHI PA3BUTHS

1. BBEJEHHE

Bcs KHUI'a ToCBSIleHa Pa3BUTUI0O O [ H 0 #i TuIoTe3bl ¥ TOYTH He
" COHEPIKUT HOBBIX, He H3JIOXKEHHBIX Yy)Ke B KaKoi-ubo wHo# CBsI3H dax-

ToB. Cama MbICJIb pasBUTh FMIIOTe3Y 10 pa3MepoB J0BOJIbHO OoJiblIoif
Monorpa(pnn MpEACTABJISIeTCS HACTOJIBKO PHUCKOBAHHOM, 4TO HYJKAAeT-
Cs1 B ONIPABJAHVMH MJIM 10 Kpaiigeil Mepe B I0CTATOYHOM MOTHBUPOBKe.
Onpapjianye COBNAJIaeT B JAHHOM CJIyYae C H3JI0)KeHHeM TeX MOTHBOB,
OTYACTH YHMCTO HCHXONIOrHYeCKOr0 XapaKTepa, KOTophie o6ycrnosunu
XOJ{ HAlMX MbICTIeH.

Bonee unu meHee 00beMIIOIAsl THIOTe3d MOXKeT BO3SHUKHYTh NpH
IBYyX o0CTOATENIbCTBAX: MJIM NPH HeO)KUJAHHOM oboraiieHMH JaHHOMH
AUCUMIIVHBl HOBBIM, OCHOBHOW B2)KHOCTH ()aKTOM, WJIA TIpH HEyJ0B-
JIETBOPEHHOCTH TOCHOACTBYIOHIMMH B Heil TeopeTHYeCKHMM IpefCcTaB-
JIeHUSIMM M TIOCTPOEHUSIMH.

B Haulem Cllyvae ChIrpajii CBOIO poJib HAKTOPhl H-TOI0 K JIpyroro
nopsinka. Ilpu 3rom ciefyer, ofHaKo, MOAYepKHYTb, YTO BTOpO¥M H3
HUX — HeYAOBJIETBOPEHHOCTE MHOTMMM OCHOBHHIMM KOHUENIUSIMA B
OMOJIOrMM — BO3HHK HA@ MHOIO JieT paHblle NepBoro. PasouapoBanue
B HCKJIOYUTEJILHOM MpUMeHeHUH 3KCIepPUMEHTAJIbHOIO MeTofia B MeXa-
HUKe pasBUTHSI MoOY/MJI0 MeHs1 IepeCMOTpeTh OCHOBHbIE IMOJIO)KEHHSI
KaysaJlbHo#i 3MOpuoJIoTHH U NpHBeJio K MONBbITKe MOCTABHTL ee Ha-Co-
BeplJeHHO HOBYX OCHOBY, NpHMeHEHHEM YHMCTO QHAJIMTHYECKOro Me-
TOga. 3Ta MOMBITKA BBHUIMJIACH B HepBHIA HAGPOCOK Teopuu «aMGpuo-
HaJIbHOTO TOJISI.

Kak BhITeKaeT y)xe U3 pyKOBOLMBUIMX MHOH MOTHMBOB, 3Ta MOMBITKA
He MpUTA3ajla HA BCeoOUIYI0 NMPUMEHMMOCTh B pasiMYHBIX 00NacTsaX
Ouonornu. OHa OrpaHMYMBANIaCh JIMIIb TPOLECCAMH MopdoreHe3a, H
o BCeii CBoelt CTPYKType Teopusi 3MOPHOHANIBHOIO MOJIsi He OTKpbI-
Bana 0coOeHHBIX MepCIEKTUB JUIS IMPOKOY 3KCTPanoJsiuuu.

OnHaxo, pasMbllllieHHe Haji TeueHHeM 3MOPHOHANILHBIX npouech
BCKope MoOKa3ajio, YT0 MX palloHaJIbHAasi TPAKTOBKa COBeplLIEHHO He-
Bozmo)kHa Ge3 OlHOBpeMeHHOro yriy6jieHusi B caMble pasHooOpasHble
OcnoBHble Mpo6neMsl obmeit GHoNoruu, -a KpUTHUeCKUi 0030p Teope-
THYeCKHX ‘BO33peHHil B 3TUX 06JIACTAX MOT JIMIUb yBelMYMTh UyBCTBO

5




\

HEYOBJIETBOPEHHOCTH, T. €. MoOYyAUTh K CO3IAHUI0 HOBHIX, BO3MOYKHO
Oonee MUPOKHX, XOTsi (bl M YHCTO THIIOTETHYECKHX MpelCTaBlieHUit.
. Bce Takve MOMNBITKM HOCUJIM, OAHAKO, YUCTO CHEKYJIATUBHBIA Xa-

paKTep M MO3TOMY He JaBaJid yAoBJeTBopeHHs. TBepjiasi mousa mof
HOTaMyl CO3/1aJIach JIMIIb C OTKPHITHEM MHTOIeHETHYECKOI0 H3J1ydYeHHs.
Jonroneruss pabora Haj 3TUM HOBBHIM (eHOMeHOM M NpHBeNla HAC K
KOPeHHOMY MepecMoTpy He TOJIbKO Hallleif MepBoHavaJbHOW KOHIlemn-
LMY T0JIsT, HO H KOPEeHHbIX Mpe/icTaBJieHuii oOiel 6Monornu, nepecMot-
py, TpuBefillieMy HAac K paciiMpeHHoH TeOPHH MoJis, B KOTOPOi, ObITH
MO)KeT, 3aJl0)KeHb! OCHOBHI Oynymieit o0imeii Grosoruy.

[MpuurzLl HeyROBIIETBOPEHHOCTH, BOSHUKAIONHE NIPY Pa3MBbIlILJIeHHH
HaJ| nipoGiieMamMu GuoJIOrHH, OYEHb pasHOOOPA3HBI U K ToMYy >Ke Cy0b-
€KTUBHO OKpAIleHbl, HO OHM MMEIOT, HeCOMHEHHO, OO KopeHb. OH
3aKJI0YaeTCH B OTCYTCTBUH TOLO, YTO MBI MOYKeM 0003HAYHTh, KaK C U-
CTeMy JUCHUIUIMHHL, T. e.COBOKYNHOCTHh HMepapXHu-
YeCKH CBSI3SAHHHX JpPYr ¢ ApyroM NOHSTHI.

Takoe MOHUMaHVe CMCTeMbl NIPoIje BCEID YSICHUTL HA TIpHMepe CH-
CTeMbl XVIMHHU. o

OCHOBOIf ¥ TlepBOHl CTYTeHbI0 CHCTEMBI SIBJISIETCS, KOHEYHO, Tpo-
MajiHbIi IMITMPHYECKUH MaTepyuas XUMHH, _ '

Jnsi ero pauMoHaNbHON KIacCH(PUKaUMU BBOJHTCS Psifi NOCTPOEHHIA,
COCTaBJIAIIUX BTOPYIO, Cllen(pUUecKyI0 AJs1 AAHHOM AMCUMIUIMHB,
CTyTeHb CUCTEMbL. ITY NOCTPOEHUS] IPUMeHUMEI TOJIBKO B Heil: MOHATHSA
BaJIEGHTHOCTY, CTepeocoe/ilMHeHn i, IBOMHBIX CBsI3el U T. II.

" Bce 3T NOHSTHA MOIJIM, KOHEYHO, BOSHUKHYTD JIMHIb Ha A0CTaTOY~
Ho o0mMpHO#l sMImHpHYecKoit Gaze M 3aK)II04ad BMeCcTe C TeM B cele
H TIpOM3BOJIbHBIE 3leMeHTH. Ho HoCJe Toro, KaK oHM ObliM, HeOAHO-
KpaTHO NpUCIIOoCOOJISISICE W 3BOJIIIMOHMPYSI, B [0CTaTO4YHOM Mepe
‘cornacoBaHbl ¢ HaOJIIOeHUsIMY, OHU TIPeBPATUIIMCH B IPOYHOE OCHO-
BaHMe JUIs1 afibHelilleil sMIVpHM, BKJIIOYasl M CHHTE3bl HOBBIX COe[H-~
HeHuld. .
YiKe B Takgit COBOKYNHOCTH (JAKTOB M TeOPeTHUYeCKHX MOCTPOeHHI
" MBI BHAMM CHCTeMY, TaK KaK MMM BHOCMTCSI, C OfHOH CTOpOHH, BO3-
MOXXHOCTb Tpe[jCKa3saHHil elie HeWMCOBITAHHBIX KoMOMHAUMii, a ¢ Apy-
roif CTOpOHBI, Mbl MOXKeM Npe[BH/IeThL TAK)Ke U M3BeCTHble Ol paHHUYeHUs,
4TO MpeACTaBJisieTcs] He MeHee Ba)KHLIM. J{pyrvMu CJIoBaMu, HEKQTOpble
MBICITMMble KOMOYHALIMH MPU3HAKOTCS HeBO3MOXKHEIMU, ECiy e Takite
HECOBMECTUMble C TeOPeTHYECKMMH IIOJIQ)KeHUsIMM ({aKTsl BCE e 00-
Hapy)>KUBawTICsi, TO BO3HMKaeT HeOOXOAUMOCTL B NEPECMOTPe WU Jo-
HOJIHEHUH YJIOBJIETBOPSIBUINX JI0 TeX 0P nonowehuit. Taxk aro Oblic
elile CPaBHUTEJIbHO HeJlaBHO, KOI/ia BO3HUKJIH TeopeTHYeCKUe IIpefiCTaB:
Jienusi BepHepa o B06aBOYHBIX BafieHTHOCTSAX (KOMILIEKCHBIX COeJlHHE:
HHsIX) ¥ 7. A. OfHaKo, COBPEMeHHasl XMMHYECKasl CHCTeMa He OrpaHH-
YUBAETCA ABYXBSIPYCHOCTHID,

Camble ee TeOPETHYECKHE OCTPOEHUA CTaJM 00BEKTOM aIbHeHuIer(
apajMsa mpu momomy Gosice 3JleMEHTAPHBIX TOHNTHI, Yy)Ke HeCHeLld:
GUYeCKUX IJIsT XMMHM, 3aUMCTBOBAHHbIX OT QU3HKM M NpHMeHSeMbl
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€0 M JUIsI HHBIX mmermﬁ H npoGneMd Tax
XHMIYeCKOe TOHSITHE BaJIeHTHOCTH Tpakfry Vit
MGHYECKHX 7151 XMMUM 3NIeKTPOHHBIX npeppia‘ ‘é‘w G e

IpogenenHasi HAMM HA NpUMepe XUMUM Xa a‘éfeimﬂﬂka op ,
CHCTEMH oTpefieleHHON AMCUMIUTMHLI AAeT HaM Bo bop
JIMPOBKHM HEKOTOPHIX TOCTYJIATOB OTHOCPITEJIBHO c’mﬁeﬁ ﬁuom)m-
«eCKUX TOHATUH. W

BuosiornA He 3HAET NOKaMeCT Oﬁ'beM.HlOIIMX cu e—lgu Q_a ue c-
KH X JUS1 Hee TIOCTPOEHUit, HO eil He 4y)KIbI MHoroqﬁﬁn i
m,mm ¢0GbsicHe HHS» HAOIIOaeMbIX SIBJIGHHH, H TAK KAK |
MOXXHO JIMIb C OTIpe/leJieHHOM TOUKY 3peHHs], H 3TO oﬁoana,"
HOCTH COIJIACOBAHME [@HHOIO SIBJIeHHs C OCHOBOTIOJIOMEH
MBI, TO Mbl MO)KeM JIerKO yOeZHTbCS, HACKOJIBKO MaJIOY.U;ﬂB }
TeJIbHbl C PA3BUBaeMON HAMU TOYKM 3PEHHs] TaKue nonmmro' ‘
HUA.

Ecsu oCTaBUTL B CTOPOHe YMCTO Mopdosiorndeckve cnc'remm r{?
gaonwe B cebe K 3JleMeHThl OTpaHUYeHU U BO3MO)KHOCTH npe“‘ 16
wuif, TO efiBa JIM MOXKHO TIPHBeCTH XOTsi Obl OfMH MpUHUMI «0b'Hp
pusiy B GHoJioruu, obnajalomuil aTuMu ABYMsi HeOOXOMMbIMA KpHi)
pusiMi cucTeMbl. JltoGoif HoBI Guonorvveckuit paxt sBnsiercs HeQ:: .
JKHAAHHbIM, HO He noﬁyxmae'r Hac K oTKasy oT Kakoro-iubo us yc a-?,‘
HOBJIeHHHIX paHee 110JI0)KeHUH. ;

ECnu ucnonb3oBaTh B BUJE CBer0 pofia CTaHpapTa pasoﬁpaxmym
“TOJILKO 4TO CHCTEMy XMMHH, TO Mbl MO)XEeM CKa3aTh, YTOB T e O p e 7T
YeCKUX npep.c'raBneHnﬂx 6Guoloruu CcCoBEpP
IMeHHO OTCYTCTBYyeT MMeHHO BTOopas, cHel
puyecKass RAs CHCTeMB KaXpoi JUH C I H I ¥
HBH c¢TymneHb. Ilombrka 00BsICHEHUST TIEPeCKaKUBaeT, KaK Tpas’
BHJIO, HENOCPE[CTBEHHO Ha ClIeflyIOMyI0, y)ke He ce U G ue e :
Ky 107U GHONIOTHH CTyNeHb — HA XMMMYeCKHe H (usnyeCKue Npefi-
CTaRNeHusi. B rnasax OWOJIOrOB KaysasbHOro HampaslieHust GHOOS
THS1 CBOAUTCS noa’romy, Hake B CBoeM H[leajie, Ha OMOXUMHIO U 6540:
usMKy. BB

JlpyruMH cjioBaMH, Mbl yTBep)KHaeM, YTo B HAcTosililee BpeMs HE
€O3aHO cneum,’puqecxnx, T. €. OIPAaHUYEHHBIX JIMIOb JKHBbHIMH CHCTE-
MaMH noHATHH CoBeplIeHHO 00SI3aTENLHOIO NI BCeX HUX xapaKTepé,

S0 yTBep)KIeHME BCTPETHT, KOHeUHO, pe3KHe BO3paKeHHsl, TAK
KaK B [|0Ka3aTeJIbCTBO €r0 HElPABUJILHOCTH TIPHBE/YT IOHSTHS BPO]
4BO30YIMMOCTHY, ‘acCHMWJISIEMY» M T. II. Opsako, Jerxko y6¢myrbc;1,
4TO 3TH U NOA00HLIe UM MOHSTHS TIPEICTaBIISIOT Co60l0 JiMilb Golies ﬂJﬁ’I
MeHee ypauHble KpaTKie 0003HAUeHHS JUIsi LeJIHIX KJAccoB armﬁpﬂ-
ICCKMX naHHBIX H BOBCE He 3aKJIIOYAIOT B cefe BLIXOAAMMX 32 npelieﬂbl
OMIMpYy TeopeTHyeCKUX NoJioKeHuil. ViMeHHo noToMy HH 'OfHO U3
HHX He BHOCHT HM NpeJCKa3aHull, HU orpaHvyeHH B omﬂaﬂ!lﬁ

Haum coobpajkenusi mpuBopsT Hac, TaKuM oGpasoM,. K n Bony,
MTO B HacTosimjee BpeMsl He CYHeCTBYeT CHCTeMbl C Il g (M ec-
KM X st 6HoJIOrHH YHUBEPCANIbHBIX TEOPETHUECKUX npen amlemdﬁ
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Msl yrxe yKasbiBanu, 9TO CHCTeMa Kaxoi-ymibo AMCHUUNMHL €CTh
B CYI{HOCTY YTOPSJO0YeHHAs] COBOKYNHOCTh TOMBLITOK 00bSICHeHUs! BXO-
BAIMX B ee COCTaB (aKToOB. ( : ke

He mopyie)kuT COMHEHWIO, YTO MPHHIMIL 00BSCHEHYSI B PAaSAMYHBX
RUCUUIIIMHAX K HePefIKO AAXKe B oTAE/IbHEIX MpobJieMaX ofiHOH M ToH Ke
MUCLMIUTMHL! pasiuynbl. T163ToMy He ModKeT *ObITh TIOJIHOH yBepeHHO-»
CTM, YTO TIOCTAaBJIeHHAas] HAMM UeJib — Co3/ianue oCo0bIX C me B M § H~
YeCKH X pJis OHONIOTHUM MOHSTHH, KaK MPHHLHKIIOB 00BACHEHHS —
RefCTBUTEJLHO OCYHieCTBHMa. PellalomuM 3[ecb MoXeT ObiTh JIHHIbL
ycneX. Mel nonaraem, uto cdopMynpoBaHHBA B HallleM JlayibHelimem
H3JI0)KeHUH TIPUHLHII TI0JIST MOYKHO CuUecTb XO0Tsi Obl YaCTHYHERIM BHIOJ-
HeHVeM TIOCTABJICHHOM HaMH 3afjaul M YyTO 3THM CAMbiM OCyIleCTBJIEHA
XoTs1 Obl B CaMoif ckpoMHo# cTemenu Gasa puis Gyaymiedt cuCTembl 06-
Hieit OHonoruu. : .

[puHuunst 06psACHeHHUsT B NIPHMeHEHHH K GHOJIOTHYECKHM SIBJICHHSIM
- pa3JIMYaloTCsl B 3aBUCUMOCTH OT CJIEAYIOIUMX MOMEHTOB.

Ecyu Hall uMHTepeC KOHLEHTPUPYeTCs Ha KaKoM-Tu60 KOCTATOYHO
00oco0ieHHOM ¥ OrpaHUYeHHOM HOBOM «HeOO'hsICHEHHOM® SIBJICHHH,
TO 00BSICHEHHE 3AKIIIYAETCsi 0OOLIKHOBEHHO B €ro ColacTaByieHHH ¢ Go-
Jiee MM MeHee OOLIMPHBIM KJIACCOM Y)Ke JIaBHO. M3BECTHLIX SIBJIEHHMHM.

. Tak, nanpumep, MeXaHU3M BISTYMBAHUS 3aPOALILEBOIO JIUCTKA 00D~
SICHSIeTCSl  pasiiiuvsiMy  JiaBJieHusi 1o obe ero CcTopoHbl Miu amebo-
U[IHBIM IBIDKEHUEM KJIETOK M T. M. MHTepecywolmif Hac mpouecc Cuk-
Taercsi o0bsICHEHUEM, MOKA Mbl He 3aMHTEPeCyeMCsi BOIIPOCOM, IMOUeMy
VIMEHHO BO3HMKAeT PA3HOCTb AABJIEHWH, UM KaKoB MexaHuaM ameGo-
HJIHOr'o mpouecca M T. . b :

Ho 3tor xapakTep MHTepeca ¥ caMa NOCTAHOBKa BOINpoOCa CTAHO-
BSITCS1 COBeplleHHO OeClpefMeTHHIMM B TeX CJIyuYasiX, Ifie mpoOyemoit
SIBJIseTCsE He Kakoe-Nubo o06ocoblieHHoe sBJleHWe, a WX JIJMHHAS He~
TIpepLIBHAST TIOCJIe/I0BATEJILHOCTD, LeNb. JlomycTUM Ha MICHOBEHME, YTG
OTHOCHTEJIbHO Ka)KA0I'0 U3 YCIIOBHO BbiIeJIeHHBIX 3JIeMeHTOB TaKo# 1moc-
JNefoBatesibHOCTU A, B, C Mo)XeT ObITh IaHO OTHeJIbHOE O0BSICHEHHE UX
'MeXaHu3Ma, Hanpumep, nmpouecc A cBefieH Ha HalyxaHve, B — Ha Xu-
MHYeCKYH0 peakuuio u T. . MHTepec aTHX 00BsICHeHM#i oTCTynaer, of-
HAKO, HA 3aJlHMif MJaH 10 CpaBHeHHIO C BONPOCOM, HoYeMy Cylile-
CTBYeT BooOHe 3aKOHOMepHAsi NOCJIeAOBATEJILHOCTL 3THX MO BCeH
BUJIMMOCTH COBeplIeHHO HeCXOAHBIX IpolieccoB. K sToMy . mpHCoean-
HSIeTCs1 ellle M YCJIOBHOCTD BbifleJIEHUS! OT/leJIbHBIX AMCKPETHBIX Mponec-
coB A, B 13 B [IeliCTBUTeIbHOCTH COBEPIIIEHHO HeNpepbIBHOM IoCefio-
BaTeJIbHOCTH COOBITHIA. :

B GHoJIOrHM MPUXOAUTCS CTAJIKUBATBECS MO MpPeMMYIeCTBY C npol-
JieMaMy MoJloGHoro pofia, M BeCh 3MOpHoreHes3 U SIBJISIETCSI 110 CYIECTBY
oMol TaKoit eguHoit npobieMoit. )

3/ieck BO3HUKAaeT HeoOXOMMMOCTE B COBepllleHHO CBoeoGpa3HOM
npuxuune 00BSICHEHHS. ‘

HenpepbIBHAs IOCTIE/I0BATeIbHOCTD CoBbITH A, B. .. MOJKeET CTaTh HaM
MOHATHOM JIMUIbL B TOM CJIydYae, €CJIM OKaXKyTCs1 peasii30BaHHLIMU HEKO-
Topbie MOCTYJIaThl, KOpeHsINMeCs! B CamMoii Npypofie Halero MO3HAHHUSA-
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SETRTEY A T S S S

CosnaresibHoe Bocnpusitve CoGuiTnit BHemimero - Mifpa . BOMA
JUMb TIpH IBYX TeCHO CBSI3aHHbIX [IPYT C APYFOM NIPEANGCRINKEX. 1Bt
NpPHHATOE HAMY JIOJDKHO OCTABUTH X0Tsl Obl HeKOTOpLY Kopomub-Lier
B HALUEM COSHAHUM, T. €. XOTAOB K paTKO€ BOCHMOMMHAKNHA e.
Jluie B 3TOM Cllyuae OHO MO)XeT ObiTh MBICJIEHHO “BOCIIpOH3BENIEHO. B
CBOMX OCHOBHBIX 4epTaX, 4TO SIBJISIETCSI, KOHEUHO, MpPeANoCkIIKOH - 4110~
HuUMaHusy. Tak, HanpuMep, Jierko pealusyeMa HACTOJILKO  HECTpasi
1IBeTHAs] MO3aMKa WJIM HACTOJIBKO 3alyTaHHbIA y30p, 4TO ‘0 BOCHpOUZ—
BeJleHUM BHJIEHHOT'O B MAaMSATH WJIM B OMUCAHUM HE MOXKeT Ghifh peuH.
B 3r0oM cnyuae onTWyeckuii 00pas He BOCIPHMHSIT HAMM € 0 3 Ha~
TeJlbHO U, KOHEYHO, ellle B MeHbllleli CTeHEHU «IIOHATY.

Ecsi¥ Mbl 3aMeHMM Ype3MepHYI0 CJIOXKHOCTb O THOBDeMe H -~ -
H Bl X BOCIpUATUH, KaK B NpHUBe/leHHOM TOJIbKO 4TO MpuMepe, - Ta-
Koif )Ke MmO CyHieCTBY CJIOXKHOCTbI) MOCJeA0OBaTeJNlbHHWX
SIBJIEHUIA, T. e. KX upe3BbiyaitHo GbiCTpoit M MeCTpoit CMeHOM, TO OTpULA-
TeJIbHBIH B CMbICJIe BOCTIPUSITHS M TIOHMMaHUs1 pe3yJibTaT Oy/ieT B paB~
HOHl Mepe KOHCTATMPOBATHCS U 3J1eCh.

Cnoyxknasi, MHOTOWIEHHas1 U- ObLICTPO CMeHsIOmMasicsl yernb coObTHiE |
HE MOXXeT OCTaBuTb B Halleif NaMsATU CJIe0B U He MOJJAETCA ONHCA-
HUIO Ha cnopax. Ilosromy a fortiori. oHa HeflocTynHa HailemMy TIOHM-
MaHMIO. .

N3 atoro GananbHOro. paKTa BHIBOJMTICS M OCHOBHO#M mocTyiar,.
KOTOpHBIl [IOJDKeH PyKOBOJUMTb HAMM NpH JKEJIAHUH (IOHSATHY JII0GoiL
npouecc HellpepuIBHOM 3BoJIIOLKY, T. €. IMOpHoreHes. :

Tpoliecc MoYeT CTATh JOCTYIHBIM HAleMy TIOHUMAHUIO JIMIIL B Tolk
Mepe, HACKOJIbKO Y/laeTCsl 3aMeHUTh YUCTO (JeHOMEHOJIOTHYeCKY10 MHO—
TOYWIEHHOCTE ¥ [IeCTPYI0 CMeHY SIBJIeHUii MeHee MHOTOWIEHHOH H 1103T0~
My ¥ MeHee IeCTpoli, IpOU3BOJIbHO CO3RAHHO M, HO MIPABUJIBHO 0TPaXKalo~-
Hieii- 1eiiCTBUTeNILHOCTD KapTHHOM. L s

PeanbHasi 3ajjaua KOHCTPYKUMH CBeJiach Obl mpH 3ToM B o0iux
Yeprax K Cleaywiiemy. Bech mofje)xaimuii aHayiusy UMKJ COObITHIE
NOJI)KeH IONYCTUTh PA3JIoKeHHe HAK O He Y Hoe, He CIHMIIKOM
GoJbILI 0€ YKMCIO ITANOB, U3 KOTOPHIX KaXkabii Mor Obl ObITH M30-
OpakeH B BHJle MOHOTOHHOH (YHKIUM OT onpejleJleHHbIX, 3a/JaHHBIX.
B Hayalle yCJIOBUiA € eIMHCTBeHHOI NepeMeHHOM, KOTOpasl MbICJIMMa KaK
BpeMsl, KaK npoifienusiii nyrb U T. Ji. 5.

" Ecyiu TaKoe MpeanpHsiTHe HEBHIIOJIHUMO, TO JAHHbIH LUK cobbiTHif
HAay4HO He JIOCSIraeM, T. €. He MOXKeT CTaTh 00beKTOM HAyYHOr o aHaJiH- .
3a. : ) :
Ipu xo1s1 6b1 YaCTHYHOI BHIOJHUMOCTU pe3yJIbTaT TaKOI'o AHAJIH-
THYeCKOro M300pakeHusl mpouecca SBOJIIOLMM NpefCTaBisieT HECOM-
HeHHBI LIar BHepef. \ )

JlonyCTuM Tellepb, 4TO TaKasi KOHCTPYKIMS B [IOCTATOYHO WHPOKOM
o0beMe JlefiCTBHTeNbHO BhiNoJiHeHa. HemuHyeMo Bo3HUKaeT BOMPOOL,
KaKoe MeCTO OHA CMO)XeT 3aHSTh B COBOKYTIHOCTH Halllero NoJoxdiTeNb-
Horo spammsi. ECTb Jld 370 ToJIbKO YAoOHBI crocof omucaHvsi, ynay-
Hasi «TOYKA 3peHYs» WM MpPOsIBIieHHe pealibHOT0 (PaKTOPA «3BOJIIOLMH
pa3bupaeMblX IpoOLECCOB? .
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B camoit nocTaHoOBKe TAKOro BOIPOCa KPOeTCs yiKe AaBHO oOHApY-
SKeHHAs1, HO BCe YKe I0BOJIBHO paclpocTpaHeHHasl B COBpeMeHHOM eCTe-
CTBO3HaHMH olmbKa. Kak Mo)KeT jaTh MOCTYJMpyeMasi «pealibHOCTEY
BhIBeJICHHOI'0 YMO3pPHTeJIbHOTO (aKTopa HeuTo OoJiblilee CBepX. TOrO,
YUTO OH JlaeT KaK ¢peACTBO omucanusn? TaxkuM obpasom, cam Bollpo¢
OCHOBaH; MO HallleMy MHeHMIO, HA He[0pasyMeHHH.

Mbl He MOXXeM I03TOMy HMKAaK COIJIACUTBCS C TOUKOH 3peHusI
11. B e # ¢ a, xoTopsiit, npaBaa, Bnaaas B NpoTUBOpeyre cam ¢ coboit,
YTBep)KAaeT, UTO -HOHSTHe IIOJIs1 €CTh JIMIL COKpalleHHas! Q)opmymr-
POBKa Toro, YyTo Mbl HablofiaeM, U UTO TIO3TOMY OHO He HMeeT HHKaKoMH
1IeHHHOCTH B CMbICJle aHAJIN3a U 00bsICHeHHs1, HO BMeCTe C TeM TIpe/iCTaB-
et Gonbllioe 3HaYeHHe, KaK ynoﬁnoe opymde OTIMCAHMSI.

Mb Buplenu, 4ro Beth Xoj Halllero NpelleCTBYWOUel0 aHalM3a
Opi1 MocBsillleH ofiHoHl mpoblieme — momeiTKe «MOHSTHY Xofi, 3MGpuo-
HaJILHOTO pasBUTUA. IToM npobneme ObUT MOCBSAIIEH HAMM pSifi MCClie-
AoBaHu#, HaunHas ¢ 1913 r., nmpuBefimx. eiyé B 1921 I. K (popmynnpoB--
Ke MPUHLMNA SMGPHOHAJIEHOTO TOJIS.

HefiCTBUTENLHO, eCIM HCKoMAs, ONPeelIsIOMAs X0, PasBUTHSA JaH- -
HOro 3Tama QyHKUUS MMeeT e[MHCTBeHHOH He3aBHCHMOH INepeMeHHOM
KOOPpAMHATEH YvYacTBYOHUX B HeM 3JieMeHTOB (HampHMep,
KJIeTOK), TO OHA SIBJISIeTCS] BBIpAMKeHHEM M 0 s, B TOM CMbICIe,
KaK 3To MoHsiTHe ynoTpeOnsiercst B ¢usuke. Ho mpobneMbt paHHero
ambpuoHasnbHoro GopmoobpasoBaHus ¥ CBOAATCS MO CYIIeCTBY K Mepef-
BIDKEHHSIM M TleperpynnupoBKaM KiieToK. [loaToMy wucuepmeBarOujee,
olMCcaHUe MHOTMX OCHOBHBIX TpOLeCCOB 3MOpHoreHesa MoxkeT ObiTb
JlaHo ¥MMeHHO IyTeM YCTAHOBJIEHMS] 3aKOHa BeKTOpaJibHOro MoJisi, B
KOTOPOM 3TH IPOCTPAHCTBeHHble MPOLECCH MPOTEKAIOT:

3aaava ycTaHoBJleHHs1 H obuieit ¢opMyJIHpOBKH 3aKO0Ha MOJIS Gbuna
B ‘psifie CydYaeB Y[NOBJIETBOPHTEJIbHO BBITIOJIHEHA: B0o3MO)KHOCTD e~
J1aTh HEKOTOpble TpEJCKA3AHHUsI M TPEJlyCMATPUBATL H3BeCTHEIe Orpa-
HHUEHHS BO3MQIKHOCTell pasBUTHS MOKA3bIBAJIA NPH 3TOM € ocobeHHOR
yﬁequ*renmocmro 9TO Mbl CTOHM Ha BePHOM IyTH.

Hawma ocnoBHasi 3ajjaua — PopmysiMpoBka cmneunuupuuec-
K OT o insg GMoJioruM MOHATYS IIMPOKOH TPHMEHVMOCTU — KasaJlach
T103TOMY BbINOJIHEHHOH X0T5 OBl B CaMOi CKpoMHO# CTeneHH .

' OpHako, pajke B Cllyuae 3aKOHHOCTM SKCTPAMONSUWMM TpHHLMNA
oJisl HA BeCh Xofi 3MOpHoreHe3a, ero HenmpMMeHMMOCTb B KaueCTBe
BceobObemnwmero GHolornueckoro mpuHIMNAa Obna He-
. COMHeHHoii. TlepBoHauambHas KOHueNMuMs Mojisi HCXOJMIA HMeHHO U3
CHelHaJIbHOTO TOCTyJiIaTa — U300paykeHUs1 TP OTPEeCCUBHOT O,
HeoBpaTuMoOro U He INepHOJMYeCKOro MpoHecca. :
91U coobparkeHHs; HApsly C TPY[HOCTSIMH, BOSHUKIIMMH TIpY IO
TBITKAX [oCJle/l0BAaTeJIBHOI'O MpUMeHeHUsI IIPHHLMIA TOJISl K TocTieAyo- ;
muM, Goyee CHOIKHBIM mpoueccam 3MOpuoreHesa, HpuBesid K AOJIIo-
JieTHeMy 3aCTOI0 B panbHelelt - paspaGoTke upen GHOJIOrMYeCKOIO |
mnoJisi.
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Bos npoﬁnema Boina noc;anneua na cogeplpeuuo Hoayld TNouBy
BBe/leHHeM NOHSITHA K 1@ TO Y H O F o 10 J 5. ;

Ms1 3aTpypusinuce 6bi o0ocHOBaTE Heoﬁxounmac‘rb stoit ubnoﬁ KQH-
UelUMH ¢ TOH >Ke CTeleHbI nocneuoaaTeanocm, Kotopast ynasiachk
HaM. gpn paspaﬁoTKe Haulero mocryJsara Ha;xKJIE'J‘O&!Hux Mopd)oremibrx
noJie

Bosbluas vacTb HaYYHBIX THIOTe3 He ABJIACTCS TiofioM wMCTO M
CTPOTON MHIYKIMHM ‘¥ HeCOMHEHHO conepmrr HeKOTppble S7le-
MeHTbl TIPOM3BOJIA, KOTOpble MOYKHO 0003HAYUTH W’ BécKolibio Gollee
NOYTeHHBIM TepMHHOM MHTYHuH. TloatoMy Oﬁbll(HOBe)mb ‘Ogenb TpyR-
HO 3aBOeBATh MPH3HAHUE WM M0 KpaliHel Mepe MHTePRC: 'm:ra'mnﬂ u3-
JIOXKeHHEM BCeX TeX C000pa)KeHHl, KoTOpble NPUBOASAT K ;TAKOT0 pofa
KOHLeNIMsIM. VX e[HCTBeHHOe NPaBo Ha CyMeCTBOBAiHe ‘Hnpuata-
HHe 3aKJII0YAETCS B X NJIONOTBOPHOCTH, T: €. OOLACHUTEhI cHe.
EnuscTBeHHOM JeiicTBUTeNbHO 00513aTe IbHOM TIpeAHOLHIIK( ‘fnig mo-
Goif rumnotTesk! siBJsieTcs ée TOYHass GopMynHpOBKA, ¥ y HE A f‘ 2 :?-.-
TOJIOT HH. -

XoTs KOHUENIMS KJIETOYHOTQ TOJIsi BO3HUKJIA TDH, oﬁn § HHY
HEKOTOPbIX SMIOMPHYECKHX JIAHHBIX, TeM He MeHee Mbi cknénnh’ 5‘:Hé~
CTH ee K TOJILKO YTO OxapaKTepH30BaHHOMy KJjiaccy to cyngecwy 1§Ty~
UTHBHBIX TMIIOTe3.

B NIPOTHBOMOJIOXKHOCTh  OrPAaHUIeHHOMY npoueccam& asonmngm
OPUHLMITY HAJKJIETOYHBIX Mop(oreHHBIX MOJeH, Mbl noumanﬁggﬁ T
€aMOro HauaJa MPUAATE KIETOUHLIM TOJISIM XapaKTep Y HUBE P C &1 b=
Horo O6HONOrMYeCKOro NPHHIMMA, T. €. CKIOHHBI paccmawgumb
ero Kaxk oCHoBy jist Oymylledi cucteMbl o0iedt 6Mosoryy.

OGOCHOBAHMI0 3TOr0 NPeMo)KeHUsl M MOMBITKe YaCTHUHOH H eme
KpaiiHe HecoBepigHHOM peanusalu NOCBSIEHO BCe AalbHefilliee H3-.
JIO¥eHHe.

S

2. IEPBOHAYAJIbHASI KOHLENIMS TOJISt

Nepeonavanbuasi $opMy/MpOBKA HOHsTUS MONSE OmNpefeNHna AD -
HEKOTOPOHl CTelleHH M TOCTAHOBKY BOMPOCA B OTHeJIBHBIX KOHKPETHHIX: "

CJly4asix ero NpHMeHeHHsl K mpolleccaM MopQorenesa. Ilpu aroM MH
HCXOIIM M3 CJieftyloflero ofiero MpUHUMINA.

Yuactie KaXkioit kjeTkd B aMOpHoreHe3e OMpefiesisleTCsi He cnoﬁ-
CTBaMu caMoli KJleTKM M He B3aUMopelictBHeM C COCelHUMH Kne'manm

a oﬁmuM st GoJsibLIOro KJIeTOYHOro KOMIUIeKCa (3ayarka KaKoi-HH- '

Oynb CHCTeMbl MJIM 1a)Ke LieJIOr0 OPraHH3Ma) ¥ HepasfesibHbIM (arTO-
poM. XapaKTep M CTelleHb ero Bo3fleCTBUS HA OTAeJIbHble KJIETKH 071~
XXHbl ObITH JOCTYIIHLL B Ka)KI0OM JAHHOM CJIyYae SICHOMY M He TAaBTOJIO-
FUYeCKOMY ompeflelieHHI0. Takasi opMyJIMpoBKa y4yaCTUsi 3TOTo H & J-
KJ1eTOYHOT 0 (aKTopa HCUeplbiBaeT AJI HAC BCIO €ro cymﬂo(;'rb
H peanbHOCTD.

INpu BceM MHOrooGpasuu usﬁpannux HaMH 00'beKTOB, Hanusy
TlofiBeprajiich MCKITOUMTEJIBHO Te TPOLECCH MoporeHesa, KOTOQH@
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Mo CyWeCTBY HMCUePHbIBAKTCA JMGo HepenBMKeHHeM KJIETOK, JMbo
H3MeHeHHWeM WX KOH(QMrypaumu. B taxux ciayuasx ucciefyemsili npo-

Lecc MopdoreHesa BCero KOMILIEKCA MOJKET. 6biTh, 1O KpaliHe# Mepe .

NPHHLKAKAJIBHO, U300payKeH KaK KOJIEKTHBHBIA pe3yJIbTaT TPaeKTo-
puil, MpOKNa/bIBaEMbIX B HCCJIELYEMbl IIPOME)KYTOK BpeMeHH pasBH-
THSI BCeMU €0 3JleMeHTAMH.

INocne BeisicHenus B o6UMX uepTaX (OpMBl TPAEKTOPKMM, AaNbHeli-
Wwas 3apava (I)OpmynnpOBanacr. caefyronm obpasom. Hapnexur Haii~
TH [JIA KQXXA0I0 JAHHOTO CAYYAsi H O CT O 5L H H bl € MCXOJiHble yCJIO-
BHUsl, ONHO3HAYHO oONpefessiomne Gopmy TpaeKTopun TIpH eUHCTBEH~
HOW MepeMeHHON — KOOPAMHATAX Ka)KIOM ABHIKyINeHCs KJIeTKH OT-
.HOCHTeJIbHO Y7lauHo BHIOPAHHBIX 0oCeif KOMILIeKCA.

MMest B By XapaKTep NepeMeHHOI, 5TM HMCXOMHEIe IOCTOSIHHBE
yCI0BHS! Mbl 0603HAUNTIM KAK 3a4KOH JAaHHOTO NOJIS.

B npHMeHeHNH K pasyIMyHEIM 00beKTAM He YAAJI0Ch OHAaK0 JOCTHI-
'HyTb BO BCeX CJIyuasiX paBHOLEHHbIX Pe3yJibTATOB: eCJIM B OHOM CJly-
'Yae 3AKOH MOJIA yAABAJIOCh AaXke oblieyb B CTPOryI0 KOJIMYeCTBEHHYI0
tpopmy, B JIPyTHX MOXXHO ObLIO A0OUTHCst NMLib o0ueif, CKopee KaueCT-
BeHHOM xapamepncmxn MoJist.

- C npyro#t cTopoHbl, B HEKOTOPHIX cnyqaﬂx YAaJIoCh NpefiCKa3biBaTh
orpejieTieHHble, ellle He UCCIieF0BaHHble 3TAIBI PA3BUTHSA, UTO, KOHEYHO,
BCeI'la SIBJISIETCS yOe[MTEJIbHBEIM [OBOJIOM B I0Nb3Y npaBnanocm
ncxo,mon TOYKH 3peHMS.

Mel mocnefioBaTesIbHO ~PACCMOTPUM BCe IOfBeprilMeCsl aHaIM3y
CJIyyaH ¥ COOTBETCTBYIOLIME UM KOHCTPYKLMH 110Jiei.

HaMeHeHHSt KoHQUIypallud sSnUTEJIMAJIbHLIX 324aTKoB, 0603Haya-
eMble OOBIYHO KAaK BISIYMBAHMS, BLUISIYUBAHMS, 00pa30BaHUA rKeJoO-
KOB, BbI3bIBAJIM YKUBOI UHTepeC MpU X PacCMOTPeHHH U ObUIM U3faBHA
ns.nmb'neHHuM 00beKTOM onMcaTesibHOM 3MBpuoJiorud. 3xeck ¢ ocobeH-
HOM yOefUTeILHOCTHIY. BHICTYNAKOT Te PAsNHuusl B MPUHIMNAX «o6b-
SICHEHHSI», KOTOPble Mbl OTMeyaJiy Bbillie.

IMomnbiTkH 00BsicHe s NpolieccoB GopMooGpazoBaHust Ha OCHOBAHMH
YHCTO MeXaHHYeCKHX Co00parkenu, IaBJieHHeM.C GOKOB HMJIM 'C OfHOM
CTOPOHBI, IUIACTHYECKHMMH CBOWMCTBAMU SIUTEJIMAJILHBIX IJIACTHHOK U
T. Il., 0OKA3aJIUCh He TOJILKO (paKTHYeCKM HECOCTOSITe/IbHBIMU, HO U MPHH-
LMIHManbHO HeyoBJieTBopUTenbHbIMM. M60 Haubosiee CyIIeCTBEHHAS
npobiieMa .0CTaeTCS MpU 3TOM COBeplLIeHHO HE3aTPOHYTOH.

Mzl MeeM B BULy C OftHOM CTOPOHBI OHOBpeMeHHOe M TapMOHUYHOE
pacmpefieieHVe PSIAa OT/EIbHBIX AKTOB BOSIYMBAHUS M BbIISIYUBAHUSA
B pasjHYHBIX Y4YacTKaX, a ¢ upyroﬁ CTOPOHBI — X CTPOryI0 Mocjeno-
BaTeJIbHOCTh.

ITosToMy Mbl MOMBITAJIUCH BBeCTH COBeplleHHQ HOBBI MpHHIMI 005~
SICHEHHs1 MPOLeCCOB Mopdoresesa.

Ecnu coiioCTaBUTh psifi IOCJIel0BATENIBHBIX CTafuii saonmupm (poprl
H pocTa KaxKoro-jubo smUTeJHajbHOIO 344aTKA, MCXOASl MpU 3TOM B
KayeCcTBe CHCTeMbl 0TCYeTd OT IJIOCKOCTH CHMMeTme (nanpumep, OT
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MeJMaJIbHOM MJIOCKOCTH 3apOAiBIIA), TO MOXHO HAUepTUTD, TI0 KpaiiHeil
mepe B o0mieit GopMe, TpaeKTOPHIQ, MPOKJIA/BLIBAEMYI0 KaXKA0H U3 KJle-
TOK Ha MPOTsHKEeHUH BCero npomuecca gopMoolbpa3oBanHs, 0T NPOU3BOJIb-
go M30paHHOM HCcXofHO# o Bo3MOXKHO 6oJiee ofpanienHoil KoHeYHo
cTagHuH.

3afaya aHanu3a CBORUTCS MOCJie 3TOT0 K TOMY, 4To0bl YCTAHOBHTD,
KaKo$ o0 3aK0oH CBSA3BIBAET 3TH [JaJIEKO He MPOCThle  HeOJUHAKOBbLIE
TPAeKTOPUU HA BCeM NPOTSDKeHMU 3aYaTKa.

Puc. 1. [Ba OTpe3Ka CTEHKH MO3T'OBOro NY3LIpsi 3apoAbimia &Kynbl. Ynopsi-

JIOUEHHOCTb M 00IMas CKOLIeHHOCTb SiAEPHBLIX oceff B orpesxe I M oueHb

SHAYMTENbLHAA CTeNEHb AUCNEpCHM € HOPMAIbHLIM HanpagBieHHeM cpeaHel
B y4acTke 2. - *

INpyu BHUMATEJILHOM PACCMOTPEHUHU OPHEHTHPOBKM KJIETOYHBIX (UJIH,
TOYHee, AflePHBbIX) oCeif B pA3IUYHBbIX YYACTKAX 3MUTeIHAJIbHBIX TIJIaCTOB
3ayarka OpocaeTcs B TJiaza HaJMuMe ABYX Pe3KO OTJIMYHBIX APYT OT
npyra T™noB: 1) [oBosbHo CTpOruii napauleiMsM siflepHbIX oceil, CBs-
3aHHBIX BCeryla C BBIPa)KeHHOH CKOLIEHHOCTBIO [0 OTHOIIEHUIO K o0IieMy
KOHTYpY IJIACTHHKM B AHHOM YYacTKe; 2) 3HauMTeNIbHAS CTelleHb JUHC-
NlepCUH SiflepHbIX OCeli BOKPYT CpefiHer0, HOPMAJILHOIO K MeCTHOMY
KOHTypY MJIACTHMHKM pacroioykeHus (puc. 1).

B pesynbrate sToro HaGioAeHHSA Mbl MPUIUIM K CJlefyloeMy npei-
N0JI0)KeHUI0: HA OCHOBAHWM HAIIPABJIEHUS siiep 110 OTHOIHEHHIO K MeCT-
HOMy KOHTypy IUIACTMHKH, MO)XHO MPefCKa3aTh OGipxaiimmii 3Tam ero
3BOJIIOLMH, MpefIoJarasi, yTo OH OyNeT COOTBeTCTBOBATb KpUBOH, me-
Pecexammuleil siflepHble OCH HOPMAJIbHO B pA3JIMYHBIX YHACTKaX ILIa-
CTUHKH. :
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Ypessriuaiito fanexo nnymee copnaneHHe KOHTYpOB, Bbmepqen-
HHIX 'Hd OCHOBAHWH 3TOrQ npegﬂonqx(eﬂuﬂ, C HelCTBUTENILHO Haﬁnmna—g
eMHMH KOHTYDPAMH, He OCTaBiisieT, KAK HaM Ka)KeTCsi, CoMHeHu#l B
ﬂpaBmleocm -3TOr'0 uonymemd‘ﬂ. .

Taxum 00pasoM, Mbl NpPUXOAMM K 3MIMPHYeCKH  000aCHO~

T\ BaHHOMy  3aKJiOue-
HUMIO, 4YTO (hopMoOD-
pasoBanMe 3IHTeJIH-
.aJIbHBIX TJIACTOB CO-
BepIuaeTCsi Yepes IMo-
{cpencmo 3aKOHOMep-
{Ho ypel'yJIHpOBaAHHBIX
| CABMI'OB M HOBOPOTOB
KJIeTOYHBIX ocei,
pas3IMYHbIX ‘B pasHHX
yYaCTKAX 32YATKA.

OcTaercsi OCHOBHO#’
BOTIpOC: YeM OIpefe-~
Jisiercsi OIIHO3HAY~
"HOCTb 3TUX CABHIOB K

Y noBOpoTOB?

O e sore wxous | PaspaGoraniue 8
‘m"(c(”u 2 n)é:ecem:mue L pe “ynn  CBOE BPEMS IDENCTaB~
COOTBETCTBYIOT pErHOHANBHEIM Cpemum pacmo-  JIEHMI, dopmanbro
AoKeuun maepuuix  ocedl. KouTypamu nocuefiyo-  BIIOJIHE yJIbBJ]eTBopn-
e e Y
:::::::Wpongﬁlgx pz:m’;'pon c ueﬂc’gswrgu:ﬂo Ha ITOT BOMPOC, yTpa-

B mHacTosijee

OCYIECTBIMIOIMMHUCS CTAMAMH paasn'mﬂ. THIIA
BpeMst CBOK aKTyajlb-

HOCTb. Mbl KOCHEMCSI HX HO3TOMY JIMIIb ‘B HECKOJBKHX cJioBaXx.

- Mel ucxXopunu U3 MOPeACTABJIEHHS], YTO KOHQUIypauusi JAHHOTO
3dYaTKa elle JI0 ee MaTepuasibHOTO OCyLIECTBJeHUs1, npedopMupoBana
AMHAMHYECKH (mMHamMuYecKH INpelopMUpPOBaHHAS mop¢a), BEHIOIHAS
poJIb UCTOYHUKA 10JIsl, B KOTOPOM Pa3blPHLIBAIOTCA OMMCAHHblE HAMM
CMEUIEHMSA M INOBOPOTHt KJETQUHLIX ocell. Posb 370l AMHaMMuecKOM
NOBEPXHOCTH XapaKTepuayeTcs caepyromuM. OCh KaKuoi KIJIETKH He-
NPEPHIBHO CTPEMMUTCS YCTaHOBUTBCSI HOPMajbHO K 6nuoxkafime i
0T Hee TOUKE [WHAMUJECKOM TOBEPXHOCTH. JHeiicTBUuTeNEHOE e pac-
TN0JI0YKEHME OCH B KaXK/Ihiid AaHHbI MOMEHT Gy/leT NpefCTABJISITE PaBHO~
neﬁc'raymmym MEXXIy laHHBIM BEKTOPOM U orpaunqnealomum MoBOPOT
BO3MeHCTBHEM COCEHUX KJIETOK.

Taxoe yipefcTaBienue "poJid AMHAMUYECKOH MOBEPXHOCTH OOBSICHS~
eT HabNmIOfaEMble B [leliCTBUTEIILHOCTH SIBJIEHHMSI: PA3JIMYHYIO CTeleHb
CKOIIEHHOCTH M JMCHepCHM B NpefieNlaxX OfHOM MJIACTUHKM, W3MEHEHHS
3THX napaMeTPoB B OfHOM 1 TO je 00IACTH MIIACTUHKU B 3aBUCHMOCTH
OT CTajuu PasBUTHA.

Bce panbHeifnmye BbIBObl, CAeJIaHHBIE HA OCHOBAHHMU aTo# IUMmoTe3Hl,
BIIOJIHE ONPABALIBAIOTCA HAGJIIONleHUSIMM.
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V3n10)KeHHBI - HAMU Bbille MeTO TPAKTOBKH IMPOLECCOB MOpdo=
reHesa, ompappaBumii cebst Ha psiie 06beKTOB, HOCUT, OXHAKO, qUCTO.
dopMasbHblif XapaKTep, M CTelleHb YAOBJIETBOPEHMA, KOTOPYIO OH B
COCTOSTHUH [iaTh, GY[eT 3aBUCeTh BCElleNIo OT TeX OXKH/iaHMUM, C KOTOPhi-
MU Mbl K HEMY ITOJIXO[IHM. ,

Eciu Halle CTpeMIeHHe HampaBJieHO K TOMy, uroOnl malTu OfMH
obuyuii mpuHLKn, oObefHHsIONMI BCe Mop{oreHHble IPoLleCChl 3HAUH-
TeJIbHOIO 3TAaNa PasBHTHS, TO MOCTABIEHHYI 33aYy MO)KHO CuUHTaTh
yHOBJIETBOPHTEIIbHO paspellienHol. Ecam jie Mbl MIleM KOHCTPYKIMIO,
OCHOBAaHHYIO BCelleJI0 HA XOPOIIO 3HAKOMBIX MPUBBIYHBIX BAFOIMX
II03TOMY UyBCTBO (IOHATHOCTY® U YHOBJNETBOPEHHOCTH (PHIHUECKUX
NpefiCTABJIEHUSIX, TO HAIA NOMBITKA JOJDKHA OBITH ripu3naka icoBep-
IeHHO HeyAaBLIeHCs. ) ' .

Heyi0BJIeTBOPEHHOCTD, MCIILITAHHAST MHOM, BHITEKAA U3 COBepIIeH-
HO MHBbIX NpHuuH.C caMoro Hayazia ObUIO SICHO, 4TO TpeficTaBlNeHne o
AMHAMHYecKM mnpedopMUpoBaHHON KOH(QUTYypaluH, ocyHiecTBisieMoit
JMIIb B faJlbHelmeM, He MO)KeT HalTH IMHPOKOro IIPHMEHEHHS U mo-
3TOMy IPHTS3aTh Ha BceobIHoCTh. BTOPEIM, He MeHee BAYKHEIM 06CTOs~ -
TeJIbCTBOM GBIJIO TO, YT BhYleNenHe KaKoro-ubo 3a4aTka U3 oKpyar-
nleit ero cpefpbl SIBJISETCS B CYUIHOCTH ¢uKIMel, H TPYAHO OTPHLATH
B3auMoieiicTBHe XOTsl Obl COCElHMX 3a4aTKOB, YTO, KOHEYHO, 3HAUH-
TeJIbHO 3aTeMHsieT KapTHHY. , : e

Ho mpu BCeM 3TOM CO3[IAHHASL HAMU KAPTUHA MMesa Ba)XHOE MIPHH-
MmMasibHoe 3HayeHue . OHa BBOMJIA NPE/ICTABJIeHHe O HA K1 e T 0. U~
HOM MopdoressHoMm (GaxKTope, KOTOPOMYy INpHIMCH-
BAIOTCS BrIoJIHE oNpe/ieJieHHbe, Y3KO 0YepueHHble CBOHCTBA, HCKII0Ual0-
Liue BCAKYIO MbICJIb O 3Jiefilieif omacHoCT TaKuX noCTpoenMil — TaBTO-
JIOTHH. ! o4 y

TIpMHOMO HAXKJIETOYHOrO MOp{oreHHOro IoJIs ‘Ob1  DpUMeHeH
HAMM M JUIS AQHAJH3a HEKOTOPHIX APYyTHX (opMoobpasoBaTesbHBIX

Puc. 3. [[se CTaAMM pasBHTHSA DUIANKH rpula rUMHoOKapnHoOro THMNA.
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mpoueccos. ‘[Ipd 3TOM BHISICHUIIOCH, YTO U1 PA3/IMYHBIX 0OBEKTOB
TIPUXORUTCS MPUGeraTh K OuYeHb pPA3JIMYHBLIM KOHCTPYKUHMSAM HafKJle-

TOYHOTI'© ITOJISA.

Buaiyke BCEro K KOHIeNIWH, pasBuTod Hamu 1N opMoobpasoa-
HMsl SnMTeJMAJIbHBIX IUJIACTOB, IOAXOMMT IIPENCTABJIeHHe, KOTOPOE

Puc. 4. Iepeoiii npusnax oGocoGaenuss Tena Gyaymero rpuba
cpeqH KOMKAa rM{ npu pasBHTHM aHTHOKapnHOro THNA; JeBbii
puCYHOK—Kpall 3auaTka rpuéa npu Gonee CHILHOM yBeqUYeHHH.

SBOJMTCSI IPHM AHAJIM3e PA3BUTHS LUISINOYHBIX rpuboB. C camoro Hava-
J1a He MOMUIEAJIO COMHEHMIO, UTO BeChb LMKJ PA3BUTHS KaXkIod THQbI
NoJBepraercsl JIMLIL caMoif oflieif HOpMMpOBKe, T. €. He [ETEPMUHH-
pPOBAH BO BCeX CBOMX [ieTasisIX. Beero mpolie ro3ToMy CpaBHUBaTh Ha-
npaBlienMe NpopacTanusi ¢ TpormusMoM. Ho rae uckath MCTOYHUK (He-

Puc. 5. BepTHKanbHBI}
cpe3 4Yepe3 MONOAOE CoOILl~
Berue, npMMbIKaoLee
nMus cBoell anuxanbHoH
YACTBI K KOHTYpaM na-
paononna.
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MOABIDKHYI0 TOYKY MJIM CUCTEMY), OTHOCHTEJIb-
HO KOTopoil HAOmopaercsi Tpomuam?

INpy nonbiTKe, MONYYWTH OTBET - HA 3TOT
BoripoC Heo0XOAUMO, KOHEYHO, O0BeAUHUTH
oba ™na pasBUTUS IpUbOB: AHMMO- U THMHO-
KaprnHblif, 3HAYMTENIbBHO OTJIMYAIOLIMECS IO
BHEIIHEMY BHJY. ;

Of6beiuHeHNe 3TUX ABYX TUMOB BO3MOMKHO
npu ciepyioneM jpomyllenuu. B rumuoxapm-
HOM THIIe PA3BUTUST TPOIMU3M OCYILECTBJISIETCS
cBoBOAHLIMM OKOHYAHUSIMU TH(OB, B aHIHO-
KapnHoM — HX GOKOBBIMM OTpOCTKAamu. Ha-
NpaBJieHHe TPOIMU3MA, T. €. UCTOYHUK IT0JISI»
MPEeAIoJiaraeTcs IPY 3TOM B BHJE KOJIbIiA, CO-
BIIAZI0I[Ero € OCbI0 TAK HA3BIBAEMOI'0 KOJIblig-



BOI0 KaHAA, SIBIISIOLIEroCs] MEpPBEIM IO BPeMEHW AaKTOM (OpPMO-
obpasoBannst Oyaymeit wnsmku. Ilpy sToM° mpuxomutcs mony-'
¢TUTb HENpEPBIBHOE yBelMYeHWe [HAMETPA W, CJIEAO0BATENILHO, mMepe-
JIBIOKEHHE HCTOYHHKA MOJIS.

OnHaKo, B TaKOM BHJie KOHLEIIMS T0Jis laeT Maso. TeM He MeHee
6e3 M00aBOYHBIX JlONYNIEHHH Y/@eTcsl BbIBECTH 3JieMEHTapHbie Ipoliec-
cbl, IPUBOJsIIME K GopMUpoBaHUI0 001Iell KOHGUIYpALUM  WIIANKY.

KocheMcst BKpaTue BToporo o6beKTa €O CBOeoGpasHOM KouCTpyK-
nueH moJist —pasBUTHsT T'OJIOBKH PasHOBUAHOCTH pomalikk (Matrica-
ria chamomilla). Couserné 3Toro Buja MMeeT UPE3BLIYANHO MpaBUIIb-
HYH © reoMeTPUYECKYI0
dopMy — poTanMoHHOI0
mnapabonoupa, C OTHO-
[ieHMeM BBILIMHb [OJIOB~
KM K [UaMeTpy ee OCHO- _
BaHUs1 paBHbIM 3[;. Pop- . -
Ma mapaboyionjia JoCTH-
raeTcsi COLBETHEM JIMIIb
i B 1ipollecce pa3BUTHUS,
npuvem 6azanbHasi YacTh
BKJIIOYaeTCs1 CBoeil 1o-

PHc. 7. KoHCTpYKUMA
BepxX TbI0 B
€pXHOC KOHTYP TpexInapabon, B3ATHIX

%)

Puc. 6. Cousetsie, no- !
crurmee cBoel owomua- Napadosoupa JIAD . g™ somopunoHaNbHBIX
TenbHOH Kompurypaumu, OUCHb ToCTeneHHO. I10-" orpeakax (ormomenue
coBnajawuell ¢ napalo- 3TOMYy peasyibHble .TpaeK~: ffHoBanAl K BepTd-

moMpoM. T Topypu KaXKAOTo M3 HBET- WWIEHOM OCH, Kak 2:3).

; Ipu . 9rem CNOBHUM
KOB COLBETHSA 0YEHb PA3- nlfonsnﬁ(eﬂne ¥ [

JIHYHBL. VX MOYKHO, OJ{HAKO, IT0BECTH MOA OONME Toukw  Bmyrpennero
33KOH, MCXofst M3 cienymoniell (GopMyJMpOBKHM KOBEYpd, npH ero ne-
oJist. ’ : pexojiax B nocaenywo-

L{#e, COBEPIIAKTCA MO
Bekropei, Gepymye Havyalio U3 LEHTPA OCHO- posdol  coegmmsmo-
aHUST LBETOJIOXKA M PACXO[sIILMecs 10 BCEM HA- el HTH TOUKH ¢
PaBJieHUsIM, ONPERENSIOT €000l TPAaeKTOPUI0 UEHTPOM OCHOBAHHA

€HTPA TOBePXHOCTH KaXKJOro IBeTKd. JTa Tpa- - O

€PeNBIHKEHNST €r0 HOKKM, OlpefielisieMoro -pOCTOM I(BETOJIO)KA, BO-
Oite roBopsi, cnabo KOOPAMHHPOBAHHLIM C . POCTOM H C KOHTYpaMH
OBepxHOocTH colBerusi. [loaToMy mpu M3BECTHHIX 00CTOSITENILCTBAX
IPOUCXONSIT HeHOpPMAJIbHbIE UCKPHUBJIEHUS OCH 'IBETKA, 00bSICHUMbIE M3
alliero OCHOBHOI'O ITOJIOYKEHMs.

Taxum o06pasom, 1 Ha 9T0oM 00bEKTE U3 OCHOBHOT'O IIPEIION 0YKEHHUST
O)XHO BBIBECTH HeKoTopble ClenyajibHble HENIPENBHIIEHHblE U TPYIAHO
Obsichumbie Ge3 Hero PaxTsl.

[epeitnem Tenepb k 006beKTy, B KOTOPOM IpHUMEHeHHe IPUHIMIIA
0151 nasio ocoGeHHO yOeaUTe IbHBIE M MIPUTOM KOJIMYeCTBEHHBIE PE3YJib-

A. T. I'ypeug 17 .
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KTOPUST YHOPHO yflep)KHBAeTCs1 3Toil TouKoll, LIBETKA} HE3aBHCHUMO OT -




TaTel. MBI iMeeM B BUJly aHAJIM3 pa3BuUTHsl Xpsima ¢ajaHry TPUTOMA,
. nposefeHHbil Anvku#bm (1).

Puc. 8. Mpogonbukitt (A) U 4
noclenywliux  AonepedHbIX
paspeaa(B—E)uepes 3a4aTox
dananry.  TPHTOHA (ne
Auuxuny). Ylosuuuu I wu
2 (B) noKa3piBaWT PasiHy-
Hywo ¢opmy saep B 3a-
BMCHMOCTH OT YJalleHMsi MX
OT LEHTpa.

|
§
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Mbl OrpaHUYVMCS H3JIO)KEHHEM JIMIIb Hekbrropux, OCHOBHBIX Bau-
HBIX paboTel aBTOpA. .

Ha momepeunbIX cpe3ax 3ayaTka gananru Gpocaiorcst B rnasa pas-
JinYHble KOHQUTYPALMH siflep, KOTOpble MOXKHO KJIaCCHQHMUMPOBATL KaK
OKPyIJyl0, 0000BHIHYI0, CeprnOBHAHYIO, SJUMIICOMIHYI0, B NOC/efo-
BATEJILHOCTH MX PaCCTOSIHUSA OT OCH 3aYATKA. :

Mpobnema saxmouaercst B crnepytomeM. INpu KakoM - mpocTeiituem
ONyHIeHUH MOTYT ObITh BbiBeJieHH KOH(UIypauuM sifiep M3 UX KoOp-
[MHAT OTHOCHTEJIBHO IMPOU3BOJIbHO BHIOPAHHON CHCTeMbl O0TCueTa? :

Ucxops u3 nanboriee mpaBponofo6HOTO U MPOCTOro IPeArosioyKe-
HUs1, YTO MCTOYHHK IOJISI COBNAMAET € OCbI0 3a4aTKa, YHAJioCh YCTaHo-
BUTBb Ype3BblyaiiHO MPOCTYI0 GopMy HIIM 3aKOH IIOJIS.

Ecnu Krnetka me-
pelBUraercsi B 1MoJjie ]
3ayaTKa®, T0 Ka)Jias
TOYKA Siipa TpoKJia-
JIbIBA€T B J@HHBIH OT-
pE30K BpeMeHH MNyThb,
ofpaTHo mponopuMo-
HaJlbHBIH €e pacCCTOsI-
HUI0O OT OCH; HAampa-
BJieHUEe NYTH onpene-:
JIs1eTCs1 BEKTOPOM, IPO- .
XO[ISILLIMM Yepe3 JAH-
HYH TOUKY.

Ilpu sroMm mpegmo-

JIO)KEHHU COBHAJIEHHE
TeOpeTUYeCKH BblYep- 7
YEHHBIX KOHTYpOB C "
neficTBuTeNbHO  HAG- Puc, 9. KOHGTPYKuMA KonpHrypsuuli sgep, Kax
TIOACMEING WACTO-  YSIaukS OT poMensioro oT ock smwaria nymw, o
KO NOJIHOE, 4TO BPSIN l-:g:ﬂgo?lg);(;znm,ionanbnapnpoﬁuegufm;K ny:lla.xs):;ﬂgn
Jii MOYKET BOSHUKHYTb  pojgm  HaobpaaeTcst OTRE3KOM THiepbonul Bropoit
COMHEHHe B ero mpa- crenenu (cnesa).
BIUIbHOCTH.  Jruvmcoupnasi (opma siep, pacmoJIOKeHHBIX HauGonee
lajieKo OT LeHTpa, TAK)Ke BBITEKAET U3 OCHOBHOTO MPEAIOJIOKEHHUS,
€CJIM NPUHSTHL BO BHUMAHME, UTO KOHQUIYpanys siipa ecTb QyHKIHs
He 0T JAHHOTO0, MOMEHTAJILHOI0 COCTOSIHHS, a OT BCEro IpoOiIeHHOIro
SIIPOM Ty TH. )

OcobenHo yﬁen,n'renbﬂm cnyyau C siipaM, OCb KOTOPBIX PpaCIojio-
YKeHa KOCO K paiMycam-BeKTopaM noJist. Vi3 3aKona rioisi Beitexkaer neol-
XOTUMOCT MX acuMmeTpuuHoii AedOpManuH, B IONHOM Mepe OCyIle-
CTBJISIODIASICA B edCTBUTEIbHOCTH.

* Mb! mpeAHAMEPEHHO HOAYEPKHBAEM, UTO B M3IAraemoli sfiech NepBOHAYATIbHON
KOHuenuuu H e NPERNONATAETCsl, YTO II0Ne BhI3biBaeT npojpmienHe Knerok. Ho
€Coin pIKeHne IPOMCXONUT, OHO Peryiupyercs nonem. Hpyrumu cioBamy, camo
none e coBepmaeT paboOThL
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INpuHyun noJisi 6bUT NpYiMeHeH ¢ GOJIbIIMM YCIIeXOM Ha IByX pacTH- |
TeNbHBIX 00bexTax E. C. CMu p H o B bl M (44). TlpuBenem rnaBHeit-
1ye pesynbTaThl €ro aHajiusa. : .

IepBoiM 06BEKTOM SIBISIIOTCST KpaeBble LIBETKH COLBETHSI 30HTHY-
Horo pacrenust Coriandrum sativum, OTJIMyaroUmMecst SICHO BbIPAYKEH~
HbIM NOJMMOPPHUIMOM. :

Onyckast noppo6HOCTH CTpOeHUsI LIBETKOB, OrpaHMYMMCST JIHLIb
yKasaHUeM, YTO KpaeBble LBETKM, IOCIY)KUBILKE IpefIMETOM aHAJIU3a,
XapaKTepU3yIOTCsl ABYCTOPOHHEN CUMMeTPUEN.

. jo : Ja

Puc. 10. I{BeTOK, pacnoNo)KeHABIH CHMMETPHYHO OTHOCHUTE/Nb-

HO cBoero cTelnsi (nesasg (hurypa) ¥ HCKpUBIEHHbIH OTHOCH-

rTenbHO OcH (NpaBas Qurypa). OGparutb BHMMAHHE HA HeENo-
Pa3BHTHE JIEBbIX NIENMECTKOB B NoCHelHEM PHCYHKE.

lpu coBnajieHHy oCH IBETKA C oCbi0 ¢Tebust (puc. 10), aGaxcuasnb-
Hble JieNeCTKM paBHBI H pacroJsio)KeHhl CHMMeTpUYHO. OfHaKC
HEpEKO BCTPEYAIOTCS LIBETKM ¢ MCKPHBJIEHHEM [MCTaJIbHOR vacTy
ctebrs1, BJEKYWMM 3a co0olf OTKJIOHeHMe UBeTKA OT €ro NnepBOHA:
yaJIbHOI'0 HaIpaBJIeHUs U noJioXKeHusi. B atux cnyvasx ocb cTebns v
OCh LIBETKA MepeceKaloTcst noJ] 06bIIMM UM NeHbIMM yriioM. [1pu aton
Bcerfa Ha0JO[aeTcsl aCUMMETPHUS B BeJIMYUHE COOTBETCTBEHHBIX Jie
MeCTKOB, TIpuuyeM Oojiee O1aronpusiTHH YCJIOBUST pocTa TOIO JierecTKa
oCb KOToporo o0pasyeT HaUMeHbIUMH YI'OJI ¢ 0CbI0 30HTUKA.

CBsI13b BeJIMYUHBI JIeTIeCTKA C YIJIOM OTKJIOHEHHs1 OT oCcH Obinia 1moj,
TBeP)K/I€Ha CTATUCTMYECKUM MCCIIE[]JOBAHMEM KOpPpeJsinuu. 3ta 3aBH
CHMOCTb yKAasblBA€T HAa To, UTO yJJIMHEHHE JieNeCTKA 3aBUCHUT OT er
pajuasnbHOro pacnosioykenus. I1py CIMIIKOM 3HAYMTENILHOM OTKJIOHE
HUM POCT JieNeCTKa BooOlle NpeKpau@aercsi. ABTOP NPUXOMT K 3aKJIH
YeHWI0, 4YTO CyLIECTByeT Mop(QoreHHoe iojie, B KOTOPOM COBepILaerc:
BCe pasBuTHe JiereCTKoB. [lone BRI3BLIBAETCS He3HAKOMBIM (aKTopol
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(pr3M9ECKON PUPONbI, HCTOYHUK KOTOPOTO HAXOMMTCS ‘B LeHTpe Rax(-:
[lOT'0 30HTHKA, T. €. B TOUKe CX0)K/leHusl BCeX CTebuneii.

U3 3T0il TOUKU JleficTBHE MOJisi pacnpoCcTpaHsieTcs] pannanbﬂo no
BCEM HANpPABJIEHUSIM U CIOCOGCTBYET POCTY TeX JENMECTKOB, KOTOpHie
BO3MOYKHO OJM3KO MOAXOAAT K pajvajibHOMYy HANIPAaBIIEHMIO.

Bropom -o0bekToM CMUpHoOBa (CoBMeCTHO ¢ JKenaxoB-
e BbH M) mocayxun muctok Tropeolum majus mpu HopManbHOM M
SKCIIePUMEHTAJIbHO H3MEHEHHOM XoJle pasBUTHSI.

IlepBolif 3344 TOK JIMCTKA COCTOMUT U3 TpeX Jionacreii, B nanbﬂenmem
IPOXOAUTCS CTafusl MATU M, HaKoHel, cemu 3y0noB. Ilo Mepe nanbueii-
ero pocra 3y0Lpl Bce Gonblie CRAAXKMBAKTCS U BRIDOCIUMI UCT o0Jia-
[4€T, KaK M3BeCTHO, MOYTH OKPYTnoi (popMoi.

ABTOpaMm nmyTeM TH[ATeJILHOIO AHAJM3a YAJioCh 1T0Ka3aTh, YTO pocT
KOHTYPOB JIMCTKA MOYKHO OYEHb YJIOBJIETBOPUTEJIbHO BLIBECTH M3 3a~
KOHA U3MeHeHHs (popMbl ceMeiiCTBa KPUBLIX, — TaK Ha3blBaeMOH «KOHX 0+
WJLBIY.

Cam MexaHM3M pocTa NOBEPXHOCTH JIMCTKA, NMPUBOJSIUI K 3aKo-
HOMEPHOMY M3MeHEHHI0 eT0 KOHTYpd, aBTOPAM YJIAJ10Ch CBECTH Ha TI0JIE,
0XapaKTepU30BAHHOE OMNpefeJJeHHbIM TIpaJIHeHTOM, l'IpeH,CTaBJIHlOIL[HM
KCTUHHYX UHBApUaHTy pasButHsi. JleTanu 3TOro
VHTepeCHOI0 MCCJIelOBAHUS, K COXKAJEeHHI0, HE
HOAJIAI0TCS KPaTKOH CBOJIKE. :

CoBepilleHHO 0COOHSIKOM CTOHMT JI0 CHX TIOp IIo-
MIbITKA aHAJIN3a «TI0JIs1 AU(bepeHIIMPOBKWY, TIpoBe-
JleHHAs] H4 TpMMepe THCToreHe3a CeTYaTKH Jisi-
ryiwku (JI. . I'y p B u u).

I'nmaBHasi LeHHOCTb H 0COOEHHOCTD 3TOrO HCCIle-
NOBAHMS 33KJIIOYAETCS B TOM, YTO CAMO KOHCTaTH-
POBaHME HAJIMYMS TT0JIS1 HE HOCUT B JAHHOM CJlyYae
XapakTepa TaBTOJIOLMY, TaK KaK yJajioch € IoJi-
HOil 0YeBUJIHOCTBIO MOKa3aTb, Y70 BeCh XOI H
PUTM THCTOTeHe3d KaXKHoH NaJoyKd €CTb OJHO-
3HdayHasi QYHKLMS OT ee KOOPJMHAT OTHOCUTEIb-
HO KaKoH-TO MOCTOSIHHOM 0CH,. KOTOpY!0 mpolle
BCEro COBMECTHTb CO 3pUTeNIbHBIM HepBoM. Tu-
CToreHe3 3pUTEJIbHBIX KJieTOK ampuOuil Hayu-

Puc. 11, Cragusa passu-

HaeTcsl ype3BblYailHO paHo, KOIZA 4YMCJIO BCEX
3PUTENIbHBIX KJIETOK He IpeBbIIaeT HETKONBbKUX
COT, TorAa Kak B OKoOHYaTeJlbHO CPOpMMPOBAH-
HOM IJ1a3y OHO pPaBHO MNpUOIM3UTENIBHO MUJI-
JMony. VYBejMyeHue IUIoLIAJM CETYATKH, 1MO-
CKONbKY HJAeT peyb O (hopMUpPOBAHUM HOBBIX
HanodeK, HOCUT YUCTO aNMO3ULIMOHHDBIA XapaKTep,
T. e. na nepugepnu rnasxoro oKasia, NyTeM MHO-
FOYMCIeHHBIX MMTO30B HENpPEPLIBHO BO3HMKAKOT
HOBbIe MosTOfible NMAJIOYKH, MpUCTyNANLIKeE K (Qop-
CHPOBaHHOMY, TO CpPAaBHEHWIO. C TEMIIAMM II€H-
TpanbHBIX YyYacTKOB, pasButio. I1pu cpaBHeHUU

i

THA NAaNo4YeK CeTYATKH
M3 IEeHTPANLHOTO M Te-
pPHdepUYeCcKOTo 3aYATKA
ceTyaTKu (roJioBacTHK
JATYWKH) obwei npo-
TSA)KEHHOCTH OKoJio 1,5
mum. CoBnafenme C'ramm
PA3SBHTHSA . ITanouxka
HEeHTPANbUOTO YHACTKa
ROCTHUIIIA CBOMX OKOM-
yaTeNbubIX Pa3sMepos,
XOTH 3uaunTesibpast
yacTh TMCTOTEHE3A €LUe
Bnepeau. (cp. puc. 12)
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Xofla FUCTOreHe3a B LEHTpANibHbIX M NepudepruecKHX y4yacTKax ceT-
YaTKH, 0OHApY)KUBaeTCH IIOJIHAsi MHBEPCUS B3aMMOOTHOIUEHHMit BYX
OCHOBHBIX (h)aKTOPOB pasBuTHsE: AH(epeHLMPOBKH (TUCTOreHe3a) M po-
cra, Kax BUJIHO M3 PUCYHKOB, B LieHTpanbHbIX yuacTkax Oynymue ma-
JOYKH JIOCTMTAlOT, OKOHYATENIbHBIX pa3sMepoB, Jajneko He 3aBeplIuB
CBOEro rucTorenesa, HaoGopor, B mepHpepHUeCKUX YUdCTKAX TUCTO-
reHe3s 3aBepHIA€TCst IPH COXpAHEHUM MUHUMAJILHBIX pasMepoB KJIETOK,
[ocJie 4ero HaUMHAETCsl JIUIb yBesMyeHue HX obbema (poct). Bsammo-
oTHolleHHe o0oux (aKTOpoB SIBNSiETCSs, TAKUM 0o0pasoM, IepeMeHHOM
BeJIMUMHOM, IpeacTaBJstioei OJTHO3HAYHYI (YHKUMIO OT KOoOpANHAT
naHHOM KJIETKH, yeM H yCTaHaBJIMBAeTCS] HANMYMe WM peluamoliee pei-
CTBHeE I0JIS.

Tenepb Mbl MOYKEM nonBec'm HTOIH.

Bce nonbiTKy npuMeHeHHs! TIPUHIMIIA OIS K npoﬁ.nemam Mop(pore-
He3a MMEWT OfHYy oOLIyI0 XapaktepucTuky. Ilpefimonaraercs, uTo U3’
OIIpe/IeIEHHOI0 MecTa (Toqlm KPHUBO#H UJIM TIOBEPXHOCTH) MCXOOMT KOH-!
KPETHO ollpefieNluMoe Bo3peiicTBYe Ha 3M6pPIOHaJIbeIe KJIETKH.

B pazofpaHHBIX HAMU TOJISIX 3T BO3/leHCTBHEe B KaXKHoil TOUKe IOJIS |
BBIPA)KaJI0Ch U MCYEPIILIBAJIOCH BEKTOPOM, IpefICTABISIIOIIMM C000# 0/1HO .
M3 ClaraeMblX, onpeesisiioliuX MPOABIIKEHNE [AHHOIO JIeMEeHTa B II0JIe.
B oGnexte sxe CmuproBa (Coriandrum sativum) peub uper o GoJbLIEM,
a MMEHHO, O CTUMYJISILMM pocTa.

HCcTouHUKY 1107151 MBICAISITCSI B HEKOTOPBIX CJyyasiX BHYTPH Camoro
o0bexta BosfelicTBUs1 (3MOpHoHANbHOTO 3ayaTKa), B APYTUX Cly#asiX
BHE ero (Mo3roBble NMy3bipH, IUISNOYHbE MpUbbl TMMHOKAPITHOTO THIIA).
Bompoc 0 HocHTene MOMS1 0CTAETCS BO BCEX CIIYYasiX OTKPBITBIM, TAK KaK
Kakasi-mibo yacTb 3ayaTKa MJIM OT/[esibHAasl KJIeTKa, OTJIMyanliasicsi B
KauecTBe HCTOYHMKA I10J151, OT BCEX OCTANBbHBLIX HE BBILEJAETCS.

dopmanbHblit XapakTep 3Toii MepBOHAYANBHON KOHLENLMM He MO-
JKeT OBbITh, 110 HallleMy MHEHMIO, II0CTABJIeH B yNpeK. [ 1aBHbIe He/lOCTaT-
KM KOHLENUMHY II0JIs1 3aKJIIYAKTCs B ropasfo Oojyee CyUIeCTBEHHBIX MO-|
MeHTaXx.

Bo-niepBhIX, I0JIe SIBJISIETC BO BCEX CNYYasiX HHBapHAHTON JIMIIE
Ha KOPOTKHUII TPOMEKYTOK BpPeMEeHH M CPaBHHTENIbHO OBICTPO «U3)KUBaeT»

cels1. MubiMu cyioBaMu, €CJIM JIaHHAs KOHCTPYKUMs HoJjist IpUMeHMMa
JUIsl 3Tana paseuTus of A 10 B, To oHa jo/mKHa ObITh 3aMeHeHa npyrou
ansistanaorBpooCur. g,

Bo-BTopbiX, mosie B pasBUTOM HamMM CMBICHIE 110 CYHIECTBY HeE nony
CKaeT 3KCTpanonsilyu, T. €. He BHUJIHO, KaK OHO MOFJIO Obl cTaTh .0011E-
61 0JIOrHYECKMM TIPMHLMIIOM M HAiTH TPUMEHeHHe B MCCJIeloBaHUM pas;
nuyHeX GoJiee TO3AHMX NPOLECCOB Pa3BUTHSI.

Hakownell, B-TperbHMX, OTTpaHMYeHHMEe 3aYaTKOB, [UJIsI KOTOPHIX CO3-
Naercsi TOJ€, SBISIETCS, KOHEYHO, MPOM3BOJILHBIM M MCKYCCTBEHHBIM,
Jluwb B ABYX M3 HAMX 00bEKTOB — LLASATNOYHBIX IPUGax U COLBETHSIX
pOMaILKH — I10JI¢ OTHOCHTCSI K LIEJIOMY OPraHH3My H ero IpejieJibl Hi
oNpepessOTCsST UCKYCCTBEHHO.

Ho wauOosiee CyIjeCTBEHHbIM MOMEHTOM, OTpeE/IeJISIBIIMM HaIly Hel
YEOBIIETBOPEHHOCTD, SIBJISIETCS Clleflyoniee coolparkeHue. j




Hapaxnerounble moJisi, Mo KpaiiHel Mepe, B HauleM mOHUMaHHH (He-
groJIHe COBNAJAIEM ¢ KoHUempyer CM M p v 0 Ba), BHOCAT JMIb
CPABHUTEJIbHO HE3HAUMTENIbHYH CJIAaTalulyl0 0ecKoHeuHO CJIOYKHOTO
KOMIUIEKCA BHYTPUKJIETOUHBIX IIPOLIECCOB, OCTAKWIMXCS IIPU 3TOM CO-
gepIIEHHO BHe MOJS1 3peHMsl. JTUM 00CTOSITENILCTBOM M 0GBSICHSIETCS!
HUCKJIIOUMTeJIbHO Mop(oreHHbIi XapaKTep HAIIMX HAAKJIETOYHBIX MOJiEH,
T. €. UX IPUMEHUMOCTD K TeM (azam amOpHoreHesa, rjie HaC HHTepeCYIeT
YCKJIIOUUTEJIbHO TEPEBHIKEHUST KIIETOK UJIM M3MEHEHUS] UX (QopPMBI.

JlaisT Hac crajio Io3TOMY SICHBIM y)Ke MHOTO JieT Ha3afi, YTo e/JMHCTBEH-
Hast LeHHas! MbICJTb Halllelf TepBOHAYaJibHOM KOHLENUMY — OCTYJIaT HHBA-
pHaHTl  (YTO MO3BOJIUT OXBATHIBATb OOIIMPHBbIE 3Tambl MPOLECCOB
pAsSBUTHS, KAK IIPOSIBJIeHVs] 3a[JAHHBIX BHAYAJIE YCJIOBUH ¢ eIHHCTBEHHOI
TIEpPEMEHHOl — BpeMeHeM) [oDKeE OBITb HUCNOJb30BAaH B COBEPIIEHHO
YHOM HallpaBJIEHHM, YeM /o CUX IIOP H BO BCAKOM CJiyyae IIPUMeHeH K
KJIeToUHbIM OpouieccaM. Ho xoHKperHasi paspaboTka KieTouHblX moseit
HNpEACTaBNIANIACh BHAYase COBEpIIEHHO HEBLITOJHUMOY M 103TOMYy CaMo
NpeACTABJIEHMEe He IUIo Janblle MPOCTON TaBTONOIWHM, BBHIpaykaroliei
MBICJTb, YTO KJIETOYHbIE I10J151 CYHIECTBYIOT M KOHTPOJHMPYIOT KJIETOYHbIE
TIPOLIECCHI.

CoBeplIeHHO HOBOE TOJIO)KeHHE Belilell Co3fajioch JIMHIL TOrha, Ko-
raa HeKoTopble (AKThl, CBSI3aHHbIE ¢ MHTOrEHETUYECKHM M3JIyUeHUEM,
MpUBeJH, COBEPLIEHHO HE3aBHMCHMO OT Halllef0 OCHOBHOI'O XoJ/la Mbl-
cJiel, K HOCTy1aTy KJeTOYHBIX roneil.

Meb1 BUMM, TAKUM 0GpasoM, YTo B IPOTHBOIIOTIOMHOCTD YUCTO HHAYK-
TUBHOMY XapaKTepy Hallleif 1lepBOHAYaTbHOM KOHLIeNIMY HAKJIETOYHbIX
Triosieil, BBe[leH1e IPEACTABNIEHUs] 0 KJIETOYHBIX IOJSIX CKopee pe3yJibTar
IeIyKIHH,

Jlutib ¥3 panbHelillero H3n0)KeHWS BBISICHUTCSI COOTHOIUEHME Ha-
IIMX Ipe)KHUX U TellepelUHUX NpefCTABNEHUH, TIpHYEeM MBI CMOXKEM IT0-
K43aTh, YTO TOJIOMKUTEJIbHbIE 3ABOEBAHMS TIEPBBIX JIErKO YKJa/blBalOT-
€51 B PAMKH BTOPBIX. Y .

3. KJIETOYHBIE MOJifl
A. O0man dopmynupoBKa .

[MpyuHuunebl, pyKoBoAMBILME HAMU IPM TOCTPOEHMM HAJIKJIETOYHbIX
MoporeHHBIX Moseil, COBEPLIEHHO HENPUMEHUMBbI TIPH CO3[AAHMH TIpefl-
CTaBJIEHUA 0 KJIETOYHBIX NOJISX. B To BpeMsi, KaK B epBOM cliyyae Hailleii
3apavedl ABNANOCH B KAXKAOM JTAHHOM CJiyyae yCTaHOBJICHHE HH/IH B H-
AYanbHOro KOHKpPETHOTO 105, HOMBITKA KOHCTPYH-
DPoBanusi KJeTOYHBIX IOJiell HOCUT CyIleCTBEHHO WHOM XapaKTep: Mbl
BbIHY)KIeHBl 0TKA3aTbCs (UM, 0 Kpaiueil Mepe, OTJIOXKUTb HA OTAAJIEH-
Hoe Oynyniee) 0T yCTaHOBIIEHNS 3aKOHA KAKOro-JIH00 KOHKPETHOT0 1107151,
HO B3aMeH 3TOr0 MBI IIONLITAEMCST YCTAHOBUTb IIPUHLMII Y HH B € p-
CanbuHoro 3uavenus. -

O kakux-nmuGo JoKa3aTeJNbCTBaX MNPaBUIbHOCTH TaKuX .
HocTpoennii He MoXKeT ObITb, KOHEYHO, H peud. OHH MOTYT OTpaBAaTh
€e0s1 UL MIO0TBOPHOCTLI0 CBOETO NIPUMEHEHUs, H X 3HayeHHe 3a-
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WIIYAETCST JIMIIb B TOM, YTO OHM, KaK Mbl HAJIEEMCS, HECKONLKO
npubJIM3ST HAC K TIOHMMAHMI0 OCHOBHBIX OMOJIOTMYECKMX TPOSIBIEHHIA,
OfocHoBaHHE HALIMX OCHOBHBIX IOJIO)KEHHH BBISICHUTCS U3 [ajibHel-
Iero, MOKA >Xe IONBITAEMCSl OrpaHUYMTBCS] MUHMMYMOM JHOUYUIEHMIt.
1) OGBHEKTOM KJIETOYHOrO MOJS MBISHOTCA Monekynbl. OHO cospaer
W TONEPXKHUBAET B )KMBBIX CUCTeMaX cmeuUUMPpuuecKY W aAnasn
HHUX MOJIeKYNSIpHYKW YHODPSILOYEHHOCTb.

IlousiTue MoJleKyJisipHOM yNOPSINOYEHHOCTH O3HAYAET B HAIUEM CMbl-
cie BCSIKOE DNpoCTpPAaHCTBEeHHOE pacmnpejede-
HUE€ MOJeKYJ, He BbTeKawnee H3 HUX XHUMHU-
JeCKOH CcTPYKTYypH, MIM COCTOSIHHMI paBHoO-
BeCHsl, T. e XUMMHYECKUX CBsi3ell, BaH-nep-BaanbcoBuix cus, U T. 1I.
B cusy 3Toro MoJIeKYJIsIpHAS] YIIOPSI0YeHHOCTb, BooOIle IrOBOpSl, He-
PaBHOBeECHA.

J7s1 uX mpencTaBJieHUs] MOXHO CO3[aTh YIpPOUIeHHble (HU3HYeCKue
MoJieJi, HO OHU YYIKIbl KaCCHYECKOH H10JI0rM U M03TOMY HY KEAI0TCST
B pa3bsiCHEHHU.

AHanM3 >KM3HEHHBIX TPOSIBJIEHUH He MOXKeT 0rpaHuuutbesi cepoit
MHKPOCKOTIMYECKH BUIMMoro. EcTecTBeHHO mo3Tomy, 4yto Guosnory cTpe-
MSITCSl IPOHMKHYTH B CyOMUKPOCKONMYeCKY10 00nacTh U LITAYTCA JONTH
10 MpeACTABJIEHUH, OIepPUPYIOIIMX HeMOCPECTBEHHO C MOJIEKYJIAMM.

- Ho s knaecuvecKoit 6MoJioruy 3T0 CTpeMJIeHMe PABHOSHAYHO CJIeAy10-
nleMy INpeicTaBJIeHUIO.

B >KUBBIX CHCTEMaX CyIECTBYWT CBoeoOpasHble CTPY KTY p b
MOJIeKYyNAPHOro mNOpsifKa (HAIpuUMep, CBoeoOpasHble
KOMIUIEKCH GenKOBBIX TeJl, HEM3BeCTHble NpeNnapaTuBHON XuMuM), obe-
crieuuBawuive cBoedl ycTOMYMBOCTBLIO YKH3HEHHOE COCTOSIHHE, T. €. CO-
CTaBJSIOMMeE KaK Obl OKUBYI0 MAIUIMHY». ITOMY CYLIeCTBEHHOMY OCTOBY
B MaTepuaJibHOM Cy0CTpaTe »KMBBIX CUCTeM IIPOTUBOIIOCTABJISIETCS PSIJL
XMMUYeCKHX TeJl, OOBIYHO B COCTOSIHMM PacTBOPOB, YTUIH3UPYEMBIX
OKUBOH MaLUMHONY.

JlokasaTenbCTBOM MPABHIJIbHOCTY Hallell (GopMyJIMpPOBKM KJIACCH-
YeCKMX MpeCTaBNieHUil SIBIsieTCs] IUMPOKOe HCMOJb30BajKe COBpPEMEH-
HOil Ouoyiorueli peHTT'eHOBCKOrO aHANM34, W TOT (AKT, YTo IOSIBJIEHUE
3NIEKTPOHHOTO MHUKpoCcKoNa ObLI0 BCTpedYeHO KaK HOBasi 310Xd B MCCJe~
LOBaHUU »KUBBIX CUCTEM. COBepIIEHHO OYeBU[HO, YTO TAKHUM NyTeM Mo-
ryT Gbite ¢GHapy)KeHbl JMiIb 0osiee unu MeHee YCTOHUMBBIE CT Py K-
Ty Pl MOJIEKYJIsipHOro Topsiika.

Hawa KoHuenmuusi MOJeKYJSIDHOM YHOPSIIOYEHHOCTH MCXOOUT U3
JIMaMETPAJIbHO MPOTUBOTIONIOXKHON TOYKM 3peHH st

Eciu 371eKTPOHHBIM MUKPOCKOIIOM WJIM PEeHTTEeHOBCKMM aHAJM30M
¥ 00HAPYIKUBAIOTCST CTPYKTYPbl MOJIEKYJISIDHOTO TIOPSIiKA, TO He OHH
npeAcTaBisinT Hauboliee CyueCTBEHHbIM UHTEPEC 1151 TOHUMAHMSA Guomno-
rMYeCKUX TPOLIECCOB, MJIM 3TUMU MeToAaMU (QHKCHPYIOTCS] JIMILL COCTOs-
HMS pPAaBHOBeECHSI. .

MoreKynisipHasl YIOpsiioYeHHOCTb, C KOTQPOH CBSI3aHbl )KU3HEHHbIE
TIPOSIBIICHMS], KOHEYHO, 110 CYLIeCTBY He CTATHYECKOro, a LM H a M H-
YeCKOT O NopsaKa.
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Jla)ke CpaBHMTENILHO YCTOMYMBEIE MOJIEKYJiSipHBIE CTPYKTYphl B0~
siee MJM MeHee TEKyuH, TaK KAK HeNpepbiBHbIH MeTaGosM3M KacaeTcs
11 UX. ITo € 0co00i HATNSAAHOCTBLIO BUAHO HA TIpUMepe KJieilaloMix Bo-
JIOKOH *. :

Mo)KHO cMeJIo yTBepIKaTh, UTO B YKMBBIX CUCTEMaX B MoJieKyJisipHOM
o6nacTd IOHATHE CTPYKTY p bl HeJIb3s TPOTHBONOCTABJISITL TIO-
HATHIO T p o 1 € C ¢ a. EjpuHcTBeHHO NpaBUibHBIM OblI0 Gbt FOBOPHUTH
OCTPYKTYPUPOBAHHBX MNpolLecCCaxX, IIpPoTeKaIIUX
B MOJIEKYJISIDHBIX KOMILJIEKCAX OY€Hb PA3JIMYHON CTeTleHH YCTOMYMBOCTH:

Ipowecchl, CBsI3AaHHBIE C MOJIEKYJIIPHOH YIIOPSIROYEHHOCTLIO, 00B-
e/MHSIOT B ce€0e IBa 3aMevyaTeJIbHBIX CBOMCTBA: Ype3BbluailHOe, BO MHO-
rux cnydasix OearpaHuyHoe MHOrooGpasuie 1 BMECTE C TeM CTPOTYH0 KOH-
CepBATHBHOCTD, BBHIPA)KAIOUIYIOCS B CNELM(PUUHOCTH KAXGIOI0 K3 MHOTO-
YUCJIEHHBIX BO3MOXXHBIX COCTOsiHUM. OJHOBpeMEHHO OHHM XapaKTepH-
3yHTCSI CBOeH HENpephIBHOCTHI0 M HAIPaBJIEHHOCTbIO, T. €. HeoOpatu-
MOCTBI0. ,

JpyrvMu CIoBaMM, BCe BO3HUKAKOLME B )KUBBIX CUCTEMaX CYLIeCTBEH~
Hble MOJIEKYJISIpHble KOMOMHALIMM YMCTO BpEMEHHbl U HeIpepHIBHO 3a*
MEHSIIOTCS] HOBBIMM. ,

Jro cnenM(prYecKoe IS JKUBBIX CHCTeM cocTosinve J. b a y 3 p odeHb
ynauHo 0003HAYMII KAK «yCTOMYMBOE HepaBHOBECHEY. ‘

YcroituuBoe HepaBHOBeCHe OH NpeAcTaBJisiy cebe 00yc0BIeHHBIM BO3~
0y »(IeHHBIM COCTOSIHMEM OeJIKOoBBIX MOJeKyJl, KOTOpoe NPUBOJUJIO MX
K Tipexojsilell ¥ HempepblBHO BozoOHOBIsOUIEiicA «lepopMaiuy.

Crapoe u B CylHoCTH 0aHanbHOE MPEACTABJIEHHE O «HEPABHOBECHO-
CTH» JKU3HEHHOTO COCTOSIHMST Oblio, TaKuM o0pa3oM, B 1epBhHIA pa3
NEPEHECEHO HA KOHKPETHBIE MOJIEKYJIsipHble Npoliecchi. OHO MepecTano
1103TOMy OBITH TPIOM3MOM U MpeBPATUIIOCH B HAYUYHYI0 TUTIOTE3Y, [Jisl KO-
Topoll bayap uckall 3MIMPUYeCKMX MOATBEP)KAEHUH, IPHBOJA B UX
uKCie, K COKAJIEHUIO, COBEPHIEHHO OHIMO0YHO U MUTOreHeTHYeCKoe H3J1y-
YeHHe. - . ;

Hale npepcrassienne o MoJieKyJISIPHOM yIIOpsI0YEHHOCTH, KOTOPY1O
MBI TaKOKe IPH3HAEeM (yCTOHYMBO HepaBHOBECHOM», BCELEJI0 OCHOBAHO
HA 3MIMPHYeCKMX [IJAHHBIX, W ero creluasnbHasi (QopMyJMpoBKa o0y-
CJIOBJIeHA MO3TOMY MCKJIIOUMTETbHO MMH. OBocHOBaHHOE TaKuM 00pasoM,
OHO JieIJI0 B OCHOBY JiaJibHelllllero Kai sMIIMpUyecKoro, TaKk U yMo3pu-
TeJIbHOrO Pa3BUTUSI YUYEHUSI O HOQJE.

B ocnoBe Bcex HalMx MoCTpoeHMit JIeKHT COBEPLIEHHO YHUBEPCaJib-
HHIH 17151 BceX JKMBBIX CUCTEM (DeHOMEH «1eTrPafalUMOHHOT O

* Knefiparonue BOJIOKHA ¥ NOCTPOEHHBIE 13 HUX CHCTEMB], YCTEINHO TNOABEPTalo-
I¥ecs: penTreHoBCKOMY AHANH3Y, H3BECTHB HAM M B COCTOSIHMM  HEKPO03a, HaCTyna-
Wero 1pu nemocTaTouROM NPUTOKE NUINEBbIX BewecTs. Cries0BaTeNbHO, OHH 3aTpa-
TMBalorcs merabonuamom.

UToreHernuecKuil ananu3 o6Hapy)kuil B M3BECTHRIX OTHOILIEHMSIX Aake Malylo
CTenens, px yeroliuuBocTH. Ha cyxXounnsix MulliMHOTO XBOCTa YAajloCh 10Ka3aTh,
910 npy 06nyuenny WX MUTOrGHETHYECKMMH MHTEHCHBHOCTSIMH, OOHapY)KMBAEMOE
3;{:“3% JIOBOJILHO HHTEHCHBHOE BTOPHYHOE H3NyY€HUe CPaBHHTENBHO GHICTPO HCYe-
c xT (sIBjleHne TAK Ha3bIBaEMOI'C MUTOIEHETHYECKOro HCTomenus). IlepexuBaromast
OiHO)KMJ]bHaH TAHB pearupyer Ha o0Jyuenne JMIIbL B TeYeHHE INPUOIUIUTETBHO

OTo yaca, yrto TaryKe yKasbiBaeT Ha GbICTpble TPYNHLIE H3MEHEHHS.
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usnyudenus (20, 21). On npeacrapisieT co6oil BCOBILKY MHTO-
TeHeTH YeCKOro M3JyyeHMsl, BOSHUKAWILYI MJIH B MOMEHT PE3KOro Top-
Mo)KeHHs1 MeTabonM3ma (HampuMep, MyTeM OXJIa)KIeHUs1) UK TIPH Mexa
HUYECKOM HAPYIIEHHH NPOCTPAHCTBEHHOIO pPACIIpeflelieHUs] BXOSLINX
B CoCTaB cucTeMbl yactThL. O0a MeTosa Bo3fieiicTBHSI 3KBHBAJIEHTHBI [PV}
Jpyry, T. K. P NpefBapUTEeNIbHOM 0XJIAXKIEHHH TI0CTIe/yIoIee MeXaHH-
YeCKoe HAapyUIeHMe y)KE He BbI3bIBaeT M3JyuyeHusi u, HaobopoT, mHocye
MEXaHHYeCKOIro HapyllleHHsl OTCYTCTBYyeT H3JIyuYeHHe IPH T0CTe/lyoneM
OXJIKIEHHH. :

M3 comnocTapiienusi 3TUX [AaHHBIX MO)KHO CAENATH CJIEAYIOMMII Bbl
BOA. Tak Kak IpyY MeXaHWYeCKOM BO3JleHCTBUHM, HAIpUMep, LieHTpu-
{yrupoBaHHy, MOTYT HAPYIIATLCS JIMIIb IPOCTPAHCTBEHHblE B3aHMOOTH
HOUIIeHHS1 MOJIeKYJI*, KOTOpble MOXHO 0603HaYUTh B caMoil obmieit Gpopmé
KAaK ¢(KOHCTEN NS MM, TO HePABHOBECHOCTh MBI JIOJIKHBI IIpU4
I1CcaTh KMEHHO UM, a He OT/IeJIbHBIM MOJIeKyIaM, Kak 310 nosiaran b a y-
3 p. U B cnyyae npexkpanteHus NIPUTOKA SHEPTUU M TIPH MeXaHHYECKOM
BO3AEHCTBUY HEPAaBHOBECHbIE MOJIEKYJISIPHbIE KOHCTEJ ALY pacnajaTs
51, «IerpajupywT», U HMX NoTeHUMANbHAsl 3HEPrHsi OTHAETCS] B BHUJE
AETPalallMOHHOI0» M3NyYeHMsl.

K 6onee moppobHoMy aHAnNM3y HepaBHOBECHBIX KOHCTEJIISLMI MH]
BEPHEMCS ellje B JajbHeHIleM.

HepaBHoBeCHa51 KOHCTEJUISILMST HE MOYKET, COIJIACHO CAMOMY OTIpefied
JIeHH10, CO3/aBaThCsl NMyTeM B3aMMOJEHCTBHS MEeXHY MOJIEKYJiaMH, TaK
KaK CHUJIbl B3aMMHOTO TIPUTSHKEHUS] MM OTTAJIKUBAHUA TIpUBENH Obl H
PAaBHOBECHOMY COCTOSIHUIO cucTeMbl. Ee BO3HMKHOBEHME U TIOJIEPIKAHME
MOYKeT OBIThL 00YyCHIOBJIEHO JMIUL BO3AEeHCTBHEM BHe WU HEeTr 0 H ¢
OTHOWEHUW K Hell ¢aKTopa, KOTOpHIH OTO
WKAECTBANSIETCS Ha-MHM € KJETOYHHM TINOJEM

Me1 BUpMM, 4TO Halle 000CHOBaHME KIIETOYHOTO MOJIs COflepIKUT, HAPSI
Jy € 3JIeMEHTaMH WMCTOH HeAyKLHM H3 HemoCpefCTBEHHBIX IKCIIEPUME
HTAJILHBIX IAHHBIX, H HECKOJILKO PUCKOBAHHY 10 MHLYKIHIO, TAK KAK OTOM
JleCTBIIeHHEe CO3HIAIOIErO MOJIEKYJIIPHYI0 YTIOPSIOUEHHOCTh (haKTopa
‘TeM, YTO MPUHSITO PacCMaTpUBATb KaK «IoJiey, KOHEYHO, B M3BECTHOR
'CTEIIEHH TPOU3BOJIbHO. :

Ho Mbl TIbITAEMCSI, OJIHAKO, HTTH B HALIEM MOCTPOEHUM H 3HAYMTEJIbH(
Janblle, HA ITOT pa3 NPeMMYLIeCTBEHHO CTEKYJISITUBHBIM IyTeM, Jlesias
TIONIBITKY MCITOJIb30BATh CO3/IAHHOE HAMM TIOHSITHE KJI € T O Y H O T ¢
MOJNsl, KAK OCHOBHOTO 00mMeOUMONMNOTrHYeCKOT {
npyMHLMIDAE.

IlpaBpa, u A5t 3TOr0 CyuieCTBYIOT HEKOTOpble 00BEKTUBHBIE TIpesk
NOCBUTKK. Mbl pacmonaraem GorathiM (JaKTHYECKMM MaTepUalioM, MOKa
BLIBAIOLIMM, YTO P Ba)KHeMHIMX peaKTUBHBIX NPOLIECCOB B PA3IMYHbI]
CHCTEMAX TIPOTEKAeT 4epe3 MOCPEICTBO HEPABHOBECHBIX MOJIEKYJISIPHBI
*KOHCTeJUIANMH, a, cnefloBaTeNibHO, IpH cofielcTBHN nons. B panbHeitied
MbI enje BepHEMCS K 3THM (hakTam. Hatlu npesinosnoyxeHust MAyT, OfHAKO
3HAYMTENbHO Aanblie B 0671aCTh yMcTOo! TUIOTE3kl.

b

* Ilon HanopoM KPYNHBIX, YBJIEKAEMBIX MPH LEHTPAGYrvpoBaHuy YACTHIL. ;
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Mel TpeanionaraeM, YTo MOJIEM ONPEJEsISIeTCs! He TONBKO CrieluHy-
HOCTb YKU3HEHHBIX TIPOSIBJIEHHII CPABHUTENIBHO C TIPOLIECCAMH B Heopra-
HI30BAHHBIX CHCTEMaX, HO M BM A OBasl CHeUHPHUYHOCTD
KaXKI0T0 OpraHu3ma.

JTo# rumoTe3e MOXKeT Y/AOBIETBOPUTD CJIElyIOIee IOJIO)KEHHE.,

2) KaeTounoe none anusoTponno. KieroyHoe mosie, Boobuie roBops,
AHM30TpPpONMHO, IPUYEM AHU30TpPoONMs ero cneuyuunpuuHa
piasi Kaj)poro Bupa. Xapakrep aHM3oTPOIMU OIpeNlesisieT
cnelM(QUIHOCTD MOJIS, &, CJIeAOBATENIbHO, U KJIETOK IaHHOro BU/A.

OcHoBHOe 3HAY€HUE, TpUJlaBaeMoe HAMM IOJK0, ByeyeT 3a coloi M
janibHelllee folyHieHHe. .

3) Ilone HenpepuIBHO M MPEEMCTBEHHO, JpyrMMu CJIoBaMu, HET CO-
CTOSTHHI YKHUBBIX CUCTeM 0e3 NoJist, ¥ o o0HO TOMY, KaK Mbl KOHCTATHPY €M
NpeeMCTBEHHOCTb JKU3HEHHOI'0 COCTOSIHMS M3 MOKOJIEHHS! B IIOKOJIEHHE,
MBI IOJDKHBI IPUM3HATD B TOH JKe Mepe M IHpeeMCTBE HHOCTh MoJisi. 3To
3HAYMT, 4YTO NpH JieJIeHUH KJIETKU IeJIUTCS U ee ToJle.

Hakownen, U3 caMoro NoHATHA ToNsl, 3aUMCTBOBAHHOIO U3 (PU3UKH,
BHITEKAET C OYEHb 3HAYUTeNbHON CTerleHbI0 BEPOSITHOCTH M IOCJIEHUI
BBLIBOJL:

4) Knetka co3naer Bokpyr cedst mone. Jpyrumu cnoBamu, oGiacThb
OLYyTUMOTO JielCTBHSI 1107151 BBIXOAUT 3a TIpelieibl KIIETKH, B MEXXKJeToq-
H0e TIPOCTPAHCTBO. :

Mz aToro Tesuca BbITeKaeT psijl CNeCTBHH TPHHLMITMATBHOIO 3Ha-
yenust. Bo-mepBblX, KJIETKY OKA3bIBAKT BIIMSIHUE [ipyT HA pyra CBOMMHU
nosisiMd. Criefiyer Mo3ToMy pasjinyaTbh CoOCTBeHHOe moJjie KJIeTKH, Mpo-
SIBJISTION{EECS] B UMCTOM BHJIE ML B Coryvae ee paKTHIeCKOH H30151UMH, OT
€€ @KTyaJdbHOTO» IO, CyIleCTBYIOUIEro IpH peasibHbIX yCJio-
BUSX OJM3KOro COCEJCTBA MEXKIY KIIeTKaMH U .BO3HUKAWILNEro KaK pe-
3yJbTAT CHHTE3a U3 COOCTBEHHOTO M BCeX COCEHUX TIoJIedl He CIMUIKOM
OTRAJIEHHBIX KNETOK.

Ecmu cobcTenHOE TMosie KITKM IPEJICTABJISAET, COTJIACHO OIIpefiesie-
HUI0, ee MHBAapUaHTy, TO aKTyaibHoe moje Oyner, HaoGopot, Bapbupo-
BaTh MPU Ka)K[IoM M3MEHEHHH MPOCTPAHCTBEHHOrO pacHpefieieHusl Kiie-
TOK. ' :

Tak Kak KJieTOYHOE T0Jie PaclpOoCTPaHSIeTCs] M HA MEXKKJIIETOYHbIE
IpocTpaHCTBa, B KaXdHol ToukKe Ji000ro KneToYHOro KoMIiuiekca (Ha-
NpHUMep, 3aYaTKa U T. 11.), CYLIECTBYeT CHHTE€3 U PpOBAHHO € H3
BCex KneroyHblX .dToJieil 0 6 I e e Toxe.

CoiicTBa obuiero nonsi GyAyT onpefleisITbCs He TONbKO K O JI U Y e-
9€cTB oM BXOIAIMX B IaHHBIH KOMIUIEKC KJIETOK U XapaKTepoM HUX
Nonelt, Ho He B MeHblUeil CTeNEHH U IPOCTPAHCTBEHHBI MU
Bl3auMooTHOWEeHU IMM M pacClnpefiejie HH e M Kie-
TOK. U3 3roro BHITeKaeT, 9ro cBolictBo o bmero monsi AaH-
Horo kommmnexkca Gypner 3aBHCeTh M OT KOH-
q“““ypauuu Hejgoro. i

bl BUAMM, TaKUM 06pasoMm, 4TO OTKa3aBUIMCHL OT NPEACTABJIEHHS 0
CaMOCTOsAITENILHO . CYNIECTBYIOIMX HAIKIETOUHBIX II0JI5IX, KOTOPOE Mbl
NlepBonayanbuo npumensim K npoGnemaM MopdoreHesa, Mbl BOCCO3/a-
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€M, C pyroii CTopoHkl, HX Nofobke B hopme 10JIs1 1iesoro, TpeCTaBIAI
1gero coloil pe3ynbTaT BeKTOPHANIBLHOIO CJIOMEeHHs! KJETOUHBIX MoJiel

Ho o0napalliero mapamerpamu, 3aBUCSIIMMH HMCKJIIOYHTENLHO OT KOH4
(urypauuu esioro, He HaXOISIMMHU BHIPAYKEHUS] HA YMCTO KJIETOYHO
SA3bIKE.

B. CeaA3p knerounore mossi ¢ MaTepHanLHLIM cyGCTpaTOM

OTBeT Ha NpsiMO MOCTABJIEHHBI# BOIPOC 0 CBSI3U YMCTO J}MHAMUYECKOA
1o ()aKTopa, KoTOphIM Mbl CHUTAEM KJIETOUYHOE T10Jie, C MATe pUaibHbIM Cy 0
CTPaToOM, MO>KeT ObIThb JIMILb q)opmanbuum T. €.' JoJDKeH OorpaHuqUTbCS
yTBEPIKIEHUEM WM OTPUI[AHUEM TaKoll CBSI3H.

B mepBoM ciiyydae Mbl BBIHYX/IEHB! TIPUIHMCATD Ol'Ipe.lIe.TIeHHbIM mare
puanbHbIM YacTML@M CBOMCTBO CO30daBaTh BOKPYT celsi mose, mMpH TO
TnoJie, CBOMCTBA KOTOPOTO TOXKE JIMILL (popmanbﬂo 3aUMCTBOBAHbI HaAMH
U3 (QU3KYeCKHX NpeCcTaBIIeHM .
. He Moxer ObiTb, KOHEYHO, COMHEHHH B TOM, YTO TaKoe IpeCTaBJIeHUE
He MOJKeT CTaTb WIOHSITHBIMD MJIH «SICHBLIM» B OOBLIYHOM CMBICJIE CJIOBA.

Enga s Hy KHO YKa3blBaTh Ha TO, YTO ¢ TAKOM )€ 110 CYLIeCTBY TPaHC
uefieHTHOM 3ajaveidl Mbl cTayKUBaeMCsi mpH Jioboit hopmysupoBKe 0CH
HOBHBIX Ouonornyeckux npobriem, U Gbuto Obl COBEPIIEHHO HETPABUJIb
HBIM yTBEPIATh, YTO MOHATHE NOJIS TPYAHEE JJIsi IOHUMAKHUS, YeM Hlest
3aponbllleBOli MasMbl, repa, MPo1eCCOB aCCHMUIISILIMM U T. 11. |

Mbl He MO)KeM 1103TOMY H3ﬁe)KaTb TMIOTETHYECKOr0, HO HEH3BEKHOTO,
TIPEACTABIIEHUS O TOM, YTO KJIeToypoe ToJie CBSI3aHo ¢ KAKUMU-TO.0 1 P €
AeJeHHB MM MaTepHasbHBIMY JaCcTHUAMM KJIETOYHOTO Tesia M 110+
CTpaeMCst OCTAHOBUTL CBOH BBIGOp € MosHOM 06BEKTUBHOCTBIO HA OMIpe~
JleJIEeHHBIX 3JIeMEHTaX KJeTKH.

Tax Kak ¢ feneHueM KIIeTKH CBSI3aHO, COTJIACHO HAlleMy OCHOBHOMY:
RONYIEHNIO, U [ieTIeHHe T0JIsl, TO eCTeCTBEeHHO MpENOJIOKHUTD, UTO TOT
KJIETOYHBI{l OpraH, KoTopkill urpaeT pelualolyl0 posib IpH KJIETOYHOM

€JIEHUH, HETNIOCPEJACTBEHHO CBSI3aH M C KIeTOYHBIM TTOJIEM.

Msbl nonaraeM, YTo mo COBOKYIIHOCTY LMTOJIOPHYECKHX [{dHHBIX pe-
miawlllee 3HayeHu e NpH JlelleHUH MPUHALJIEXKUT XpPOMaTMHOBOMY afma-
paty. EciM npuMATH BMecTe ¢ TeM Bo BHUMAHHe BCIO CYMMYy [AHHbIX,
HAKOIJIEHHBIX B MOJIL3Y TOT'0, HTO HMEHHO ¢ XpOMAaTHHOM KaK-TO CBsI3aHa
sapoyblllleBasl MiasMa ¥ MeHJleMpyHliye [PU3HAKHM, TO HEBOJIbHO Ha-
NMpaimMBaeTCs] MbICNIb, YTO M . TI0Jie KaK-TO CBSI3aHO € XPOMATHHOM,
CrnefioBaTesIbHO, TP JieJIEHHM XPOMATHHOBBIX 3JIEMEHTOB [eJIUTCS
1 TmoJe. '

Jra monblTKa MaTepuajusaly AMHAMUYeCKoro (axropa JoJHKHA
ObITb OHAKO TIpoBefieHa ¢ OoJbIIOH OCTOPO)KHOCTBIO U OI'OBOPKAMH.
Heo0xouMo €pasy e 0TMeXKeBaTbCH OT NPEJICTABJIEHHSs], YTO CBOHCTBO
ObITh HOCHTEJIEM IOJIST TIPUCYLle MOJIEKYJIAM XpOMaTiHa, 0 X a paK T e~
PH30BaAaHHBM C YUCTO XUMHYECKOMN CTOpoOHBL
Ot 3T0if ToUKM 3peHMs1 Obuio OBl HeJlaneKo Ipe/CTaBieHle, YTO oCylle-
CTBJIEHHE XMMHMYECKOTo CHHTe3a XpOMAaTHHA MO)KET C03[arb M COOTBeT-
CTBEHHOE moJie.
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CaMasi MBICIAb O CBSIBM Me)XXAY XpOMATUHDO M
g MOJeM mpHeMNeMa Juilb B CHIY TOFo, 4TO 372 € B 51 3 b
apeeMCTBeHHa, T.e. He BOSHMKAET 3aHOBO M He HCYe3aeT, &
Ipe/ICTABIISIET YHUKAJIbHBIMA, HETPEPhIBHO B030GHOBNAI0MMICS - TIPOHECC.
[TocTynupyeMasi HAMU HeNlPEPLIBHOCTb 3TOM CBSI3U BHOAHE COOTBET-
cTByeT TOCTYNATY O HeNpePbIBHOCTH CYI[ECTBOBAHMSI KAKOro-T0 IKBH-
paJleHTd XPOMO30M IIoCJie UX TIOJTHOTO ONTUYECKOro pacTBOpeHMs! B MH-
repkuHese. TlpaBa, Hensbe)KHOCTb 3TOTO NOIYILeHHS] OTHOCHTCS, CTPO-:
ro I'OBOPS], JIMIUb K TEM CJTyYasiM, Iie KJIETKe MPEACTOST ellle aibHei e
MIUTO3bl, €CJIH HKe KJIETKA OKOHYATEeNbHO YTPaTUsia CIoCoGHOCTD K’ jielie-
pui0, TO yOeUTENbHOCTD NpeNCTaBiieH sl 0 CYNIeCTBOBAHUM B SApe Ka-
KOTO-TO 3KBUBANEHTa XPOMO30M OTHA/IAET. '
IlosToMmy cBsi3aTh Hallle T0Ji€ ¢ 3KBMBAJIEHTAMU XPOMO30OM MOMHO
sMilb TIpefonoXuTenbHo. OHAKO, He ClleflyeT IIpU 3TOM yIYCKAaTh U3
pUNlY, UTO «3KBHBAJIEHTLI, 0 KOTOPBIX UJIET pedb, HE MOIYT OBLITH OTOXK-
JleCTBJIEHBl ONITHYECKUM ITyTeM M 1103ToMy 0003HAYAIOTCS HAMM KaK:«'no-
CTYJIaThy.

CBsi3aB B HallleM HpenCTaBHeHPIPI ToJie C 3KBUBAIEHTOM Xp0M03OMbI
Mbl IOJKHBI TIOHFW M jablle. ’
YCnoBHO  37IEMEHTAPHBIM - TloJieM SIBJisieTUsi. 1Iojle BKBUBAJieHTA
XpOMO30Mbl. Bo BpeMst MUTO3d IIPHU IIpeBpallleHMM 3KBUBAJIEHTa B XpO-
MO30MYy MBI JIOJDKHbI IIPe[IIOJIOXKUTb TPOLeCC a C C M MU Ji 51 Il UM,
T.e.000rameHHsi aKTHBHBIX XpPOMO3OMAJIbHBIX 3JIeMEHTOB, NpH-
o0peTaOllMX BCe CBOICTBA CaMoro 3KBUBajieHTa. YacTh U3 HUX SIBUTCS
9KBMBAJIEHTOM XpOMO30Mbl OyLyIIero HOKOJIeHHS KJIeTKH.

91U coobparkeHusi 0CTABISIIOT TI0KA COBEPIIEHHO HEBBISICHEHHBIM BO-
nipoc 00 HCTOYHMKAX TIOJIS1 B KJIETKAX, OKOHYATEIbHO BhiLleJIUHX U3 MU~
To3a. 3[leCh BO3MOXKHO Heo003pHMoe KOJIMYECTBO — IPEAIIOJIOyKeHHIA,
B paBHO¥. Mepe Masno oGocHoBaHHBLIX. I103TOMY Mbl KOCHEMCST JIMIIb TeX
CTOPOH TIpo0JieMbl, B KOTOPBIX Mbl MOYKEM OFPAHHYHTL Ce0s1 N3BeCTHRIMU
Tpe/ICTABIIEHMSIMU, OTHOCSILMMNCS K HCIONb30BAHMI) NPUHLMIA KJie-
TOYHOI'O TOJIST.

Mg1 OyieM HCXOMUTD M3 upenc'raBneHuﬂ qTo x_poma'mﬂ COXpaHsieT
CBO10 «aKTHBHOCTLY, T. €. SIBJISIETCS] HOCHTeTieM I10J151, TOJIBKO B HepaBHO-
BECHOM COCTOSTHMH. B KayK/{blif TAHHBII MOMEHT HeROTOpaH YacTh XpoMa-
THHA UpEACTABISETCS B BUle HEPABHOBeCHHIX KOHCTEJUISLMI, COBOKYT-
HOCTb KOTOPBIX (MJIM OfiMH, o01iuil o0IIMpHBIA MOJIeKy JISAPHbIH Komn.nel(c)
STBIISIETCS! HOCUTeJIeM HoJIsl. B 3TOM fioJie ReNpephIBHO CO3JAIOTCS HOBBIE
HepaBHOBECHbIE XPOMATHHOBBIE KOHCTEJUISILMM B3aMeH IIPE)KHUX, 3d-
KaHUMBAIOUMX €BOE :CyIeCTBOBAHHE fIyTeM Jerpajiauuu (pacmaja) Wit
lepexopa B paBHOBECHBIE CTPYKTYypHI. IlpeeMCTBeHHOCTD UM HeNpEpPbIB-
HOCTb 110J151 TIpefCTaBISAETCS € 9TOM TOUKH 3PEHMS] YUCTO CTaTUCTHUeCKUM
TOCTOSIHCTBOM, B pe3yJibTaTe HENpPephIBHOIO 06pascBaHMsi HOBBIX KOH-
Cresyisiuuii B molle HApsIRY € CYMeCTBYOLMMHM M pacrnajaloiMHCs.

Ho atu coobparkeHusi 0CTaBIsIOT MOKA COBEPIIEHHO HeBBISICHEHHBIM -
BOnpoc o JioKaZM3alMy HCTOYHHKOB MOJIS1 B KJIETKAX, OKOHYaTeJibHO BBI-
Wemmmx vz MuTo34. 3pech BO3MOYKHO He0603pMMOe KOJIMYeCTBO Ipef-
HoJsio)kenuit, B paBHO# cTeneHu Majio 060CHOBaHHBIX. MBI KOCHEMCs 110-
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‘TOYHHKOM) T10J151, pUOJIM3UTENIbHO B LieHTpe sigpa. Ilpu sToM ero nepu

3TOMY- JIMHIb TeX CTOPOH MpobjieMbl, B KOTOPBIX M6l JOJDKHBI CBS3dT)
cebsi M3BECTHBIMU TIPE/ICTABIIEHHSIMM, BBITEKAIOIVMH U3 CaMOIr0 MPHHIM
na rofns.

Mbl fIpyMeM, YTO XPOMATHH COXPAHSIET CBOI (AKTHBHOCTEY, T. €
SIBJISIETCST HOCHTeJIEM TOJIS JIMIL B Bo30y)KieHHOM cocTosiHMM. B kako
KOHKPETHOM CMbICJIe MOYKET ObITh IIPH 3TOM IIOHSAT TepMUH «BO30Y) e HIe):
HOJHKHO OCTATBhCS B HAacTosinjee BpeMst oTKpHIThIM. Ipeamonaraercs nuim
COCTOSTHHE € U30BITOYHOM NPOTHB Cpe/lHero ypoBHs axeprueil. M3 aroro
KOHEYHO, BhITEKAeT, UTO MOCTOSHCTBO M HENPEPLIBHOCTH IOJISI JaH
HO¥t XpOMO30MBI UJH s pa IIpeCTaBlisieT co6oil uMCTO €TaTHCTHYECKOE CO
CTOsIEME, T. e. CBOUMCTBO 00pa3oBRIBATL NoJjie OTHIOAL He SIBJISIETCS M
MaHEHTHBIM CBOMCTBOM KaKUX-JH60 CTeLasibHbIX ¢MeUe HHBIX) MoJIeKy A
HO HeIlpePHIBHO BO3HUKAET M McYe3aeT B M3BECTHOM IIPOLEHTE BCEX HA
JMYHBIX MOJIeKYJ1 XpoMaTHHa, T. €. B ero pasnuuHbX Toukax. Iloctyym
pyemasi HAMH TIPeEMCTBEHHOCTD T10JIS1 MOXKET ObITh NPEJICTABIEHA HA MO
JIEKYJISIPHOM 5i3bIKe CIefyouMM o0pazoM: ecym BOANSKM MomneKyJibl Xpof
maTuHa (A), siBnsnolleiicss B JaHHbI MOMEHT HOCHMTENIeM I10JISl, CHHTES
3UpyeTCsl BTOpasi MoJieKyJ1a XpoMaTvnd (B), 00J1a/1a101asi B MOMEHT CHH
Te3a M30bITOUHOM 3HEpruei, To IHoJie  MiteKyssl A HHIYLHMPYET IO
B MoJieKyJle B, mpeBpaIasch BCiell 32 3THM B 00bIYHYI0 MOJIEKYJly XpO:
MaTyHa, T. €. yrpauuBasi CBoe Iojie.

BelieictBHe 3TOF0 aKTHUBHbIE HepPABHOBECHBlE KOHCTEJUISIMH COXPa
HSKT HYXHYIO0 CTenelb YCTOMYHBOCTH B aKTyaJIbHBIX MOJAX®,

.OpHako, npu 3ToM Heo0XoAuMo NPHMHATbL BO BHHMAHME CJleflyloliee
Yixe B mpepesiax caMmoro sigpa oOHapy)kuBaercsi BosfiefictBue Ha Herd
aKTyaJIbHOTO KJIETOYHOTO TQJIsl, B KOTOPOM sIPKO IIPOSIBJISIIOTCS! CJiaraj
eMbje COCe[IHMX HoJiell. ITO BHITeKAaeT HEIOCPEICTBEHHO H3 JilepopMay
siiep- Me3eHXMMHBIX KJIeTOK (A H¥M KH¥ H). Mbl BHHYKJIeHBl TI03TOMY
JI0Kany30BaTs XpOMaTUHOBLIM ammapaT, sIBISIIONMICS HocuTeseM (Mc

depuyecKasi, T. e. IOBEPXHOCTHAS 30HA, npununnnagnbﬂo* y>KE He oT/ie;
JiMMa OT OCTaNbHbIX YYACTKOB KJIETOYHOI0 TeJia ¥ TIOANIEUT BO3/elCTBH
4KTyaJbHOI'0 H0JiSl, HHTEHCHBHOCTL. KOTOPQLO He MHOIMMM yCTyIaeT Co0;
CTBEHHOMY IIOJMI0. K b
B CBSI3H ¢ 3TUM BHBOHOM:BOBHHKAET MBIC/Ib, KOTOPYI0 IIPMXOHTCS
BBHICKA3LIBATh MOKa €O BCEH 0CTOPORHOCTHIO M YHCTO T PeITION 0)KHTEJIbHO
YTO aKTHBHble HepaBHOBECHbIE KOHCTEUISIIUY, SIBJSTIOU[MECS] HOCHTEJIE
TloJIsl BHE MUTO03a, CBsA33Hbl HE € XPOMaTHMHOM, KaK oOH oObIYHO IIo:
HMMaeTcs, Ho C- sAAPbIIKOM -—ﬂﬁpEISOBaHPIeM, ocTawIfUMcsl 00 Cuj
IOp COBepLIeHHO BHe Cephl HHTEPECOB LIUTOJIOI'0OB U I'e®eTHKOB.
s |
* Hapsiny ¢ 3tum pasBuBaeMble 3MIeCk COOGpaykeHusi OTKPHIBAIOT HEKOTOPHI
BO3MOYXHOCTM NpUONH3NTL K HAIEMY MOHUMAHHMIO CTOHKHE Myragvm; Ecnu B cun
TeX MJIM HHBIX 06CTOSITENLCTB JIMTEIbHOE BO3/ieiicTBIe aKTyalsHBIX Nosel npouut
He COBEpIIEHHO OeccnenHo IS XPOMATHHOBBIX HepaBHOBECHBIX KOHCTENIsIuuid I
JIOBEIX KJIETOK BO BCE BPEMsT HX POCTa H CO3PEBaHUs1, TO B CIVTY TIPUWHUMNA IPEEMCTBEH
HOCTM MEXJY TOCJIEAVIOIMMH NOKOJIEHUSsIMH HEpaBHOBECHBIX KOHCTENIANMEN, Npo
M3oliger uX HacleAcTBeHHas1 MoaupuKALHUSA, a CllencBaTeNbHO,H HEKOTOPasi MyTaLM.
nosus.
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Mpi 0XapaxKTepH30BaJiM KJIETQUHOE T10JIE €r0 OTHOLIEHHEM K MoRAeKy-
5iaM, CYMTasl, YTO OHO CO3/laeT U MOJJepPUBAET HEPABHOBECHBIC Mo~
KyJIsSIpHble KOHCTeJUIsIUMU. HaM mpe/ICTOMT Tellepb HECKOJIbKO [leTajibyée
J KOHKpeTHee pasBUTb 3TO OCHOBHOE IOJIO)KeHHUE.

HepaBHoBeCHble MoOJIEKYJISIDHBIE KOHCTEJUISIHMHM COCTOSIT COTJIACHO
CaMOMYy OIpefieJIEHHI0 U3 MOJIeKYJ, He CBSI3aHHBIX JIpYr- C APYroM CU~
JJaMH B3aMMHOIO NpHUTsDKeHMs1. MX npeObiBande B TedeHMe KOHeYHOrO
TNPOME)XXyTKa BpeMeHH B GoJlee MM MeHee 3aKOHOMEPHO KOHMrypHpo-
BAHHOM KOHCTEJUISILMH B HETOCPE/IETBEHHOM COCe[iCTBE [IpyTr € JIpyroM
BO3MOJKHO M03TOMY JIMIIL IIPY HeNpepbIBHOH 3aTpaTe SHEpruH, CoBep—
wawiei paboTy NpOTHB TEIJIOBOI'0 JIBUIKEHHUST.

JHeprusi MOCTABJIAETCA B TOM MM MHON dopMe 3SK30TepMHUUYECKHMH
XMMHYECKMMH TpoLieCCaMy, NMpOTEKAIMMH B JKUBbIX CHCTeMaX, U pa-
GoTa 10J1s] coBeplLAETCS 33 CUeT 9TOM SHEPruM.

Jst KOHKpeTH3alMU NPOLIECCOB, NMPUBOAAIMX K (OPMUPOBAHUI0 M
HOAJEPIKAHUIO TONIeM HepAaBHOBECHBIX MOJIEKYJISIDHBIX KOHCTeJUISILUMA,
Mbl npuferaeM K CJIeAYOIUM NpeCTABJIEHUSIM.

[NpeGbiBanKe MoJIEKYJIbI B COCTaBe KOHCTeJUISILMM 00YCJIOBJIEHO ee.
IPOABIKEHHEM B HANpaBJeHUM, 3aJaHHOM BEKTODOM I0JIsi B JaHHO#M
TOYKe, CO CKOPOCTBIO, ompefiesisieMoit BeJnuMHOM BexTOpa. 3aTpauyuBa-
eMasi TIpH ee NPOABIKeHUM paboTa CoBeplldeTcsl 32 CUeT SHEPTUH, TO- -
ryiolleHHO# fanHo# MoJiekyJoif. TlosToMy npoasikenue B mojie coBep—
Wa10T JIMLIL BO30Y)K/leHHble MOTJIOLIEHEM SHEPFUH MOJIEKYJIbL.

W3 sTOro BbITeKAaET, YTO NpOiij{eHHbIH MOJIEKYJION ITyTh ONPEMIEJIsieTCSE
B M3BECTHOM Mepe 3aMacOM ee 3HEPTHH.

B naliGonee ofmeit u, Tak ckasaTb, JanupapHoli (opMe CymHECTb-
Halle# KOHUeNuum Kne'rotmoro TI0JIst CBORUTCS TIOITOMY K CliefiyiomieMy.

Mone mcnonbsyer avepruio, ocsBobGompgaw-
LywCcCs. NpM I3IK30TePMHUYECKHUX XUMHUUYECKHUX
"PeaKHMsX B JKHUBHX CHCTeMaXxXx JAJs coobuje-
HMUs MoneKyJnaM cyb6cTpara (fenxkaM mentu-
HaM) ynopsifo4YeHHOro HANpaBJIeHHOro JABU-
XeHHUT.

JlaHHBIM TOJIBKO 4TO olpe/ieJieHHeM BO3eHCTBHA M10JIs1 HA OTAEJIbHYIO
Monekyyy, ofiHaKo, ellfe He OlipejielisieTcsl B J-[OCTaTolIHOﬁ Mepe thopmu-
POBaHMe HepABHOBECHBIX MOJIEKYJISIPHbIX KoOHCTeyuisitwil. st 3Toro
HeoGXO/UMMBI OTpefieJieHHble JOMYLeHUs] OTHOCHTeTbHO 06lell CTPYKTy-
PBI KJIETOYHOTO MOJIA.

Tak xak HPEATIOIIONUTENLHO MBI CBS3bIBAEM MCTOUHHK fois ¢ Xpo-
MaTMHOM, To 6y/ieM B faJibHeiillleM MCXOJMTh U3 YIIPOIIEHHOT0 Mpe/CTaB--
JIeHUs, YTO TOYe YHB H# HMCTOYHHK KJIETOYHOTIO IO~
ina copmapgaeT ¢ HeHTPOM SsApa, H CleloBaTeNIbHO,
Hone umeer B oOuleM pafuajlbHOe CTpPOEHHE.

Camo coboit pasyMeeTCsl, YUTo peub UIeT O rpy6o cxematusupoBaHHOH,
MCTO rUMoTeTMUECKON KapTyHe, KOTOPass MOXET, OfHAKO, B JaJibHeH—
WeM onpaspath cebsi CBoeil MJIOLOTBOPHOCTBIO.
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Tak Kak 110J1e He FTOMOTeHHO H 00JIa[iaeT rpajiueHToM, TO U3 ero Ipefi-
10J1araemoil pajguaJibHOCTH BbITeKaeT M Cligilylollee I0JIOYKEHHE: TeoMe-
TpHUYeCKHe MeCTa DABHOBEJIMKUX BeKTOPOB IIPENCTABJNSIIOT 3aMKHYTHIE
MOBE PXHOCTH, KOH(QHUIYpaLust KOTOpbIX OIIpeJieJisieTCs] BAKOHOM aHM30-
TPOIUM [IaHHOTO NoJisi. B panpHeiiiieM Mol GygeM o6o3HayaTb ITU Ho-I
BEePXHOCTH KaK ¢H30AMHAMHMYECKHe.

IMocnennuit napamerp mosisi, TpeGyioWuii onpefesieHusi, OTHOCHTCSI
K HANpaBJICHUI0 BEKTOPOB. )

OchoBuiBasich HAa anaynuse psiia siBJIeHUH Mopdorenesa, o KOTOpr)fa

pedb BIlepeiH, Mbl IIpefilioyiaraemM, yTo HanpaBJleHHUe BEKTO
poB LeHTpoOGe)xXkHo (T. e BeKTOPH HanpaBJieHbl OT LeHTpPA
107151 K nepudpepun).

11 JonyllieHusi oTIpeielisIIOT B JOCTATOYHOM Mepe OJHO3HAYHO YCJI04
BUs1 (JopMUpPOBaHusI MOJIeM HePaBHOBECHHIX KoHCteyusinuii. Ecnm mpepi-
cTaBuUTb cebe N (octaTouHo 60JIbILOE YKCII0) MOJIEKY JI, OKa3aBIUMXCS] B MO
MEHT IIOTJIOHIEHUST MMM 3HEpPTHH (T. e. Bo30y)<ienusi) B yoboil oOugeid
M30AMHAMHUYECKO} I10BEPXHOCTH, - TO OHU JOJDKHH OyAyT IpOJBUTATHCSE
NpHUGIN3UTENIbHO C OJMHAKOBOH CKOPOCTBIO M NpUONM3WTesIbHO Mapai
JieNbHO JpYyT K Apyry* B HampaBJieHUM BEKTOPOB I0JISI.

CoBMecTHOE IIpO/IBUYKEHHE TPYIII MOJIeKyJl CO3AaeT M3 HUX HepaBHO
BEeCHYI0 KOHCTEJUISILMIO, CYIeCTBOBAHHE KOTOPOI OTpaHHYMBAETCsI ik
TeJIbHOCTbI) MX IIPOJIBU)KEHUs!, NPYTHMH CJIOBAMH, BpeMeHeM B036y){<4
JileHHOro CoCTOsIHMSI MoJiekyJl. KoHQMrypauusi KOHCTeJUIsILME  oIpe-
Jlesisiercsi, Takum o0pasoM, KoHQUrypauvel H30JMHAMHUYECKUX MOBepX+
HOCTeH, |

Mer pacmonaraeM [OBOJILHO 3JIeMEHTAPHBIM MOJeJIbHBIM OTIBITOM,!
BOCIIpOU3BOJSILIMM 10 HEKOTOPOH CTereHH HAOPOCAHHYIO HAMU KapTI/IHy]
QopMHpOBaHMs] HePABHOBECHBIX MOJIEKYJISIPHBIX KOHCTEeJUISILAM. 3

Onbitamu A. A. 'y pB ¥ u 0ObiJlo ycTaHOBJIeHO, 4To CJiabbie pa-i
CTBOPHI OeJiKa (CepyMayib0yMHUHa) B KAIHIJISIpHBIX TPyOKaX ¢ IpOCBETOM
0K0J10 1 MM 00HAPY>KMBAIOT BTOPHYHOE H3JTyyeHKe IIpU 00y YeHHY NHilb;
TpY OHOM M3 [IBYX YCJIOBUH— B 3JIeKTpHYeCKOM IloJie (IIPOJIOJILHOM),|
nopsisia 50 V/em unu npu TeueHMM pacTBopa B TpyOke €O CKOPOCTBI
1 m/sec. :

TonkoBaHKe 3THX pe3yJIbTaToB Cleflywilee. Bropuynoe nanyuenue
NpeNCTaBJsieT LEMHON IpoliecC, JierKo oOpbIBaOIMIICS HA CTEHKAX
cocyna. Ilpy oObIYHOM CTaTHCTHYECKOM paclpejieIeHHH MOJIEKYJl B,
pactBope, BepOSITHOCTD Nepeidur 3HEpIUU Bo30y)KieHHs € ofHOM MoJie-
KyJbl Ha JpyTyl0_Maja 110 CPaBHEHHUIO ¢ BepOSITHOCTBI) CTOJIKHOBEHMS
B030y KIeHHOIT MOJIEKYJIBl CO CTeHKOH cocyna..

[Tpn o0oMx npuMeHEHHBIX HAMM SKCIEPUMEHTANBHBIX  yCJIOBUSIX
JUIMHHBlE TIeNTHIHBE MOJIeKYJibl (B Cllyyae HaJIO)KEHHsT [I0JIsI JIMilb B,
IPUCTEHOYHOM CJIO€) yCTAaHABJMBAKTCS B o0LleM MapajjenbHo fapyT
npyry. Ilpu aTUX yCJIOBHSIX CO3HAIOTCS1 6J1aronpUsiTHbie YCJIOBHSI Tlepe-
[Aauy sHepruM Bo30y)KAeHMs1 oT OHON MoJeKyJibl HA COCE[HIOH.

* HmeIoTca B BHAY COCEIAHHE MOJIEKYJIbL.
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M3 aTMX maHHBIX MBI MOYKEM CHEJIaTh BBIBOJ OCHOBHOH BayKHOCTH
JJ1s1 BCero JajibHeMliero. '

Ta cTeneHb NpPocTPaHCTBEHHOH YIOPSIOYEHHOCTH M GJIM30CTH MoJie-
KyJl IPYT K ApYTy, KOTOpasi [IOCTUTaeTCsi SKCIepUMeHTaJIbHEIM IyTeM
p cnabbix pacTBopax Geska, HOCTATOYHA JJIA CO3[JAHMA moEo6Mst © G-
MUX HePreTHYeCKHX ypoBHeEI, T. e. MOJIeKyJIIPHBIX
KOMILIIEKCOB HaInofo61e KpHCTAJUIMYECKUX PELIETOK, 110 KOTOPBIM MOYKET
HEKOTOpOe BpeMsl HMPKYJIMPOBATbL 3HEPTHUS! OT OIHOH MOJIeKyJibl (aTOMA,
110Ha) K pyroii 6e3 BLICBeUMBAHUSA WM OT/JIAYH MHbBIM MyTeM.

OT HepaBHOBECHBIX MOJIEKYJISIPHBIX KOHCTEeJUISILMH B JKMBBIX CHCTe-
maX HeT HeobGxomumocTH TpeGoBaTh GoJibllieil CTelleHM CBSI3AHHOCTH
" MeXKy COCe[{HMMH MoJIeKyNaMH, YeM B Halleil MojeJH.

Ha6pocannass B ofluX uepTax CXema BosfeiicTBMA mojisi Ha Cy6-
¢TpaT TpebyeT OJHAKO HEKOTOpPOH KOHKpeTH3alUH.

Tak kak none o6najaeTr 3HAYMTEJbLHbBIM TIpAJMEHTOM, 0COGEHHO
KpyThiM BOJIM3M HMCTOYHMKA, TO HENOCPE/ICTBEHHBIM MOCJENCTBHEM ero
BO3/1eMCTBUS HA BO3GY)K/IeHHble MOJIEKYJIb! JJOJDKHO 6bUIO 6bl 6bITH MX
3HAYHTENIbHOE paspe)keHHe B LEeHTpaJIbHOM 4acTM KJIETOYHOTO TeJa,
T. €. IO COCEICTBY € A/[pOM M CKoIUieHMe Ha Tlepuepum kJyetkH. Ho
camo coGoif pasyMeercsl, yTo HeoGXOIUMO NPUHATL COOTBETCTBEHHLIM K
OJ{HOBPEMEHHbIH MPUTOK K LIEHTPY HOBBIX YACTHI] HA MECTO BbIGHIBUIMX.
Jpyrumu cjioBaMM, Hallle TIpeficTaBjieHMe O MoJie BKJK0YaeT HeoGXO[H-
MOCTh JioflylleHHS! HelPepLIBHOM IWMPKYJIAUMH yacTHL cybctpata. [lpu
3TOM HeoGXOOMMO pasiMyaTh ciieflyolllie COCTABHblE YACTH MJIM 3JIeMeH-
TEI 3Toro mnpouecca. IlpojBMyKeHMe Mo HaNpaBJIeHUI0 BEKTOPOB MOJISt
COBEpPIIAIOT, COIJIACHO HallleMy OCHOBHOMY ROMYHIEHMIO, JIMIIb BO3GYIK-
JeHHble JI0 ONpe/ieJIeHHOT'0 YPOBHSA MOJIEKYJIBl ¥ JIMIIb 33 €4eT 3amaca
3HePTUH BO36YI)KJeHUsl, T. €. B TeYeHHe KOPOTKOI'0 IIPOME)KyTKa Bpeme-
HY M HA COOTBETCTBEHHO KOPOTKOM paccTosiHMU. BbiGbiB U3 CTposi HepaB-
HOBECHBIX KOHCTEJUISIIMH, T. e. NpeKpaTHB HAalpaBJieHHOe I0JIEM IIPO-
[BV)KEHHE, TaHHAS MOJIeKYJia BXOJMT B COCTaB 0ObiuHOM >xuaKol (a3l
cyOcTpaTa ¥ NpHHUMAET 9TUM CaMBIM yyacTHe B HpOHecce LMPKYIALUM,
KOTOPbIH sIBJISETCH, KAK Mbl BUeJIM, HeoOXOJUMbIM I1OCJIeICTBHEM OT-
ToKa BO30Yy)KIeHHBIX 4aCTHUL] OT EeHTPa K nmepudepum.

AHU30TpONHUsT TOJISI BbIPA)KAETCS] perdoHalIbHbIMM DPasJIMUMsIMU B
CKOPOCTH HampaBJIEHHOTO JIBH)KeHHMsT BO36y)KJIeHHbIX MoJieKyJ. Jlerxko
ce0e NPEACTABUTD, YTO STH MeCTHbIE PA3JIMYHSI [I0JKHbI IPHBECTH K GoJiee
3HePruYHOI HUPKYJIA LUK U 3aMEllleHUI0 LleHTPaJIbHbIX YYaCTKOB KJIETKU
HeB036Y)KIEHHLIMY MoJIEKYJiamMy. JpyTrHMMM CJIOBAMH, B KJleTKe J{OJDKeH
CylleCTBOBATh IPafMeHT CKOPOCTH UMPKYJISHHUM HeBO36GYI)KIeHHEIX MO-
JieKyJ, UM, YTO TO JKe CaMoe, IIpH M3MeHEHHMH AKTyaJIbHOIO I0JId, Y CH-
JIeHHBIif IPUTOK B OJ{HOM K COOTBE TCTBEHHBIH OTTOK B IPOTH BOIMOJIOYKHOM
HappasyieHMH. JTa HANPABJIEHHOCTH TOTOKA JIOJ)KHA OTpPAsUTBbCH Ha
Kougurypanum KiieTKH.

PaccmoTpuM HeKoTOpBle leTasM 3TOro Mpoiiecca. Mbl 0CTaHOBUMCS
CHayana Ha BONPOCE O BHYTpUsjepHOM mojie. Eciu paTh 37eCh BOJIO
antasuu, To MHOrHe, TPYIHO NOHMMAEMbIE 10 CUX I1Op LMTONIO MYECKHE
Ranybie, morJim Gbl, KA3aJI0Ch, HAITH y{OBIETBOPUTEILHOE TOJIKOBAHUE.

3 A.T. I'ypeuv. 33




Ho umenno BBHay uYpe3MepHoH HpOCTOTH 00BSICHeHUS! HeoGXomUMo
OTHECTHCH K HEMY CO BCell 0CTOPOIKHOCTBIO H HE CUMTATh, YTO I10J HIMa-
€Mbiii HAMU BOIIpOC Hepa3phrIBHO CBSi3aH C HAalliel OCHOBHOM KOH-
Uerniueii.

[Tpe>xae Bcero obpaTumcsi K BOIPOCY, He CBSISAHO JIKM II0Jie € SAfl-
poiKoM — obpasoBanueM, OHONOTHYECKMI] CMBICT KOTOpPOTO COBep-
mwenno TeMeH. He roBopsi y)ke 0 IpyTMX coobpajrkeHHsIX, HA KaKO0e-TO
yyacTHe €ro B 3TOM IIpoLecce YKAa3blBaeT CaMbili (axkT GeccreHOro
ero HCYe3HOBEHHUSI BO BpeMsi MuT03a. OTMeuyaBIIAsiCsi HEOJHOKPATHO
B paHHuX Mpo)asax LEeHTPUPOBKA BOKPYT SIAPLILIKA 3aYaTKOB XpPOMO-
30M Mo)KeT OblThb MCTOJIKOBAHA B 3TOM JKe CMbiciie. IlosTomy rumoresa
0 CBSI3M SIAPHILKA C T0JIeM BO BCSIKOM Cllyyde 3aCJIY)KUBAET HEKOTO-
poro BHUMAHMS.

JI060IIBITHO OTMETUTBL IIPYU 3TOM, HACKOJILKO WIATKA M HEOTIpe/iesieH-
HA apryMeHTALus1 B LMTOJIOTMH, MOHMMaeMOll KaK YUCTO «MHUKPOCKOM-
yeckasty aucuuniuna. OfMH U3 HOBeWUIMX M aBTOPHUTETHBLIX LUTOJIOTOB
b e 1 a p BHCKA3bIBAET, HALIPMMeD, BCTPeyalollee, MOBUIUMOMY, obnjee
COYyBCTBHE, NPEJIIOJIO)KEHHE, UTO (IIPH JleJIeHHH sifipa SIPHILIKH UT'paKT
COBepPINEHHO BTOPOCTENIEHHYK pOJib. ¥ MHOFOKJIETOYHBIX OPTaHH3MOB
OHU B GOJIbIIMHCTBE CJly4¥aeB HCYe3alT B 103[Hel npodase uau B Me 1a-
¢ase ¥ NOSIBNISIITCSI BHOBB JIMLIE B Testoaser. Mbl BUuM, TakuM obpasom,
yTo B HallleM TOJKOBaHMM (JaKTa MCUe3HOBEHHS] sIpbiIKa Bo BpeMsl
MMTO3a Mbl HAXO[MMCSI B DE3KOM IIPOTHBOpEYUH C OOLIelpUHSITHIM Y
LU TOJIOTOB MHeHHeM. I1pHUMHbB 3THX KaK M MHOFHX [{pyTuX aHaJorHy-~
HbIX pasHorjiacuif, ciefyeT UCKaTh, KOHEUYHO, He B HallleM NPUCTPACTUM
K [1apajfioKCaM, a B Haliled OCHOBHOU yCTaHOBKe, YTO LIUTOJIOT USI He eCTh
YUCTO MUKPOCKONMYECKAsl HAYKa M YTO 324 IIpefiellaMd MUKpPOCKOIM~
geCKH BUJMMOIO IIPOTeKAIT He MeHee, a JOJDKHO ObiThb, ropaspo Goyee
CylIecTBeHHEIE IIPOLIECCH, YeM B TOM KpaliHe OrpaHHYeHHOM [JUana3oHe
BeJIMYMH, KOTOpble OTKpbiBaeT MUKpOCKon. OfHaKo Obio 6Bl CoBeplueH~
HO HeIlpaBUJIbHbIM MCTOJIKOBHIBATh HAlly TOYKY 3pEHHsT KaK TeHAeHLHIO
npuaBaTh 3HaYeHUe HOBEHIIMM CyOMUKDPOCKONHMYECKMM MeTO/laM, 0COo-
GeHHO PEHTI€HOBCKOMY WJIU 3JIEKTPOHHOMY aHaju3y. 3a MCKJIIoueHHeM
HEKOTOpbIX COBepIIeHHO CIelMANbHHIX 3aay (Hanpumep, U3yyeHMe
MbilieyHbiX (MOPMIIN), COBpeMeHHble NYTH aHaJM3a YBOAST Hac elle
nanbiie, uyeM OObIuHbIE MHKDPOCKOMN, 0T 6KOJIOTHYeCKOH peanbHOCTH,
KOTOpasi MO)KeT ObiTb Bbipa)KeHa, 10 HallleMy yOe)KJeHHIO, JIUIUb Te3M-
COM, YTO B IpefieJibHO# JUJIA OMOJIOra B HacTosililee BpeMsi MOJie K y~
JNsipHoOI obnacTu (a TeM OoJiee B Jie)Kalllei 32 Heit atoMapHOIi, 3JleK-
TPOHHOH) CYLIECTBYIOT JIMINL CTPYKTYpPHpOBaHHble T PO L ecCChl, a
He CTPpYKTY pbl. M3 3aT0r0 ClIefiyeT, YTO TaKoe siBJieHHE, KaK Bpe-~
MeHHOe MCYe3HOBEHHE SIIPHIILKA C ero IIOCJefyIOUUM I0sIBJleFUeM yKa-
3piBaeT HA oCo0eHHOE O KU BJ € HH e JesATeJIbHOCTH BXONSIIUX B
ero cocTaB CyGcTpaToB, B To BPeMst, KaK JUlsi LUTOJIOra, OTpaHUYMBa-
IOlero CBOM Kpyro3op MHUKPOCKOIIOM, ONTHYECKAsl «IyCToTay paBHO-
3payHa Kak Okl BrajieHui0 B HeObiTHe. :

MBI OCTaHOBWJIMCH HA 3TOM BOIIPOCe, TAK KaK B HeM ¢ HauOoJiblueit
HarJIsiHOCTBLI0 OTPAXKAaeTCsi B3aMMOOTHOLUeHHe MeXKAy KJacCuyeCKol
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pUTONIOTHel ¥ pa3BUBaeMbIMM HAMM IIPEJICTABJIGHUSIMA O KJIETOUHBIX
[0JIIX M HepaBHOBEeCHHIX KOHCTEJUISIUSIX.

Bropoii, MeHee 0aHalbHBI (AKT 3aKJIIOYAETCS] B 3aMedaTeJIbHBIX
nabmogenusix X u B ar o (42) Haj HenpepbiBHBIM IBH)KeHUEM XpOMa-
THHOBBIX 3JIeMEHTOB siipa JMM(OLUTOB. XapaKTep HBUIKeHUs, 3aQUK-
CHPOBAHHbI H2 KMHOILTEHKe, MOJKET OBITh MCTOJIKOBAH KaK HOCTYJIUPY-
eMast HaMH HMpPKyJsinusi cyGcTpara.

MoykHo npuBecTH ellle ofHo cooOparkenue.. Ecniu npepcraBnenue o
LMPKYJISILMH TIPaBUJIBHO, TO K $IAPY AOJDKHBI HENPEPHIBHO INPHMTEKATH
HeB030Y>KieHHble MOJIeKyJibl H, Hao0opoT, Bo30Y)KIeHHble OTXOMUTb 0T
Hero 1OJi BJIMSIHUEM NoJisi. JTO IpeArosiaraeT ocoleHHO HMHTeHCUBHBIA
meTaboJI3M NPEeMMYLIeCTBEHHO 9K30TepPMMYECKOT0 XapakTepa (Hampu-
Mep, OKHCIIUTeIbHbIe IPOLleCChl) BGIU3u sifipa . MojKno ObUio 661 ipuBecTH
Ha0JIlofieHHs CTApBIX aBTOPOB, CBMJeTeJIbCTBYIOIME B I0Jb3Y TOrO,
UTO S1IPO JAeMCTBUTEJILHO eCTh TAKGH «OKHCIIUTEJIbHbI LEeHTpP KieTKu*.
Onnako 6GoJsiee MmosfiKe UCCIIE[OBAHMSI He IOATBEPXNAIOT 3THX MNpef-
10JIO)KeHUH Y TI03TOMY BOIPOC OCTAETCS OTKPHTHIM.

PaspaGoTaHnasi Hamy KOHUenuUusi (OpMMpPOBAHMSI M IOAJEPIKaHUA
HEePABHOBECHBIX KOHCTEJUISILMI OCTaBJIsieT HeKOTOpble BOIIPOCHI TAK)Ke
He BIIOJIHE pas3pellieHHLIMU.

Tak KaK B ee OCHOBe JIe)KUT HeH30e)KHoe TpeficTaBJIeHNe, 4YTo BO3-
ReHCTBHIO TOJIS1 IOJ(BEPIKeHbl JIMIL BO30Y)K/eHHble MOJIEKYJbl, cocTa-
BJISTIONME NIpY 00bIYHBIX YCIIOBUSIX JIMLIb HeOOJIbILOH NpoLeHT MX oblero
yucJa, ¥ BMECTE C TeM Mbl CKJIOHHB NIPUJaBaTh 06pa3oBaHHBIM Bo36YK-
ACHHLIMM MOJIEKYJIAMH HepAaBHOMEPHBIM KOHCTEJUISILUSIM 11epBEHCTBYIO-
liee 3HAUeHME B KJieTKe, TO HeoOXOMMO BHECTH SICHOCTb B COJiepyKaHue
TOro, YTO Mbi IOHMMaeM B JJAHHOM cJiyyae IIOf Bo30y)xmeHMeM.

Peyb ujieT, KOHeYHo, He 00 3JIEKTPOHHOM B030Y)K/e HUH, BOSHUKAIOeM
Opy IOTTIOLIEHUM MOJIEKYJIOM 3Hepruu (OTOHA WM COOTBETCTBEHHOTO
aKBUBaJieHTa. MBI He pacnonaraeM oJfHAKO IPH 3TOM JaHHBIMU, KOTO-
pHie TI03BOJIMIIM Obl cO3[ath 3jlech NpPefiCTABJIeHHsI, MOTYIlMe 110 CBoel
onpefieJIeHHOCTH UTTH B CpaBHeHUe C KApTHHOW 3JIEKTPOHHOTO BO306Y)K-
Henusi. B HacTosituell cTafiuy Bolpoca pellldONIMM SBJIsSIETCS JIMIHG 00-
Wi sHepreTHYeckHil 0ananc, WM, BepHee, — COOOparkeHus: o6Iie-
9HepTeTHYECKOT0 XapakTiepa.

VisBectnast U 3HAUMTENIbHAST, 110 HALIMM IIpeJICTABIIEHUSIM, YaCTh CBO-
Oonnoit aHeprMM 3K30TepMHYeCKMX IIPOLECCOB MeTtaboNM3Ma 3aTpayu-
BaeTcsi HA NIPOABHIKEHHME MOJIEKYJT IO/ BJIMSTHUEM MOJIst, UTO OCYILeCTBU-
MO JMlb B TOM CJIyyae, eCJIM MoJieKyJiam Coo0lleH M3BeCTHBI 3amac
unu u30biToK sHepruuM**. HepaBHoBeCHas KOHCTeJsiLUs o6Jyiajiaer,
TakuMm 06pa3oM, M3BecTHbIM noTenuuanoM. Ho ee perpapanmoHHbif
Pacnag cam mo cefe He Mo)KeT NpHBECTH K OCBOGOXIEHHI0 3Hepruy,

—_—————— e ——

* B ocobennocryt Jle6, Jlumn, Vuua (Loeb, Lillie, Unna).

*#* B cBsi3M C pa3BUTHIMK 3[1eCh NPEACTABIEHHSIMH MBI IIPHBEJIEM 3aMeYATEIbHEIE
Co0bpasiennst Bapbypra (Warburg, 1911 r.). F3yyasi COOTHOIIEHHE MEXKAY MOTPe6-
?EHHEM KHUCJI0poia U BHEWHE o0Hapy»uBaemoi pa6oroil B siiiiax MOPCKUX eyxeid

Ipuuem ee NpPOsIBNEHUEM CYHTaNaCh UMTEHCHBHOCTL Hpo6Grenusi), BapOypr mpu-
XOUT K CJEYIOLEMY BHBOIY: :
3=
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X0Tst Obl B OT/aJleHHOl CTeleHM COOTBeTCTBYIOLlelf BbICBeUMBAHMIO
yabTpaduoneToBeiX (oToHOB. JlerpajjauioHHoe U3JiyyeHHe eCTb He
Henocupencmeﬂnblﬁ, a JMIb KOCBeHHELIH pe3ysnbTaT pacriajja KOHCTeJl-
JSARMIA.

Jnisi Toro, 4To0bl MOHATL 3TO0 COOGpaYKeHHe, Mbl JIOJDKHB! BEpPHYTBCS
K M3J10)KeHHOMY Bbillle IIpe/ICTaBJIeHUI0 06 OGIMX SHEpPreTHYeCKUX YPOB-
HAX. ,

Ha pajly ¢ oCHOBHbIMU 3K30T€PMHYECKMMH, B 3HAYUTEJILHOH CTelleHH
OKHCJIMTEJIbHBIMA TIPOLECCAMH, HeNpPePbIBHO MPOTeKAWHIUMU B JKUMBBIX
CUCTeMaX M COCTaBASIOHIMMH MX OCHOBHOHM MeTaGoJIM3M, Mbl [IOJIYKHBI
NPUHATD M VIS YKUBbIX CUCTEM TY )Ke SHepreTHYECKYI0 CXeMY BO3HHKHO-
BeHHs1 yJIbTpa(uoseTOBBIX (JOTOHOB, KoTopasi paspaGoTaHa HaMM [Uis
CHCTeM HeopraHM30BaHHBIX, -

‘Heo6xopumo, [ApYTUMM CJIOBAMU, JNONYCTHTH MosiBJieHue NpH dep-
MeHTaTHBHbIX PACUlelJIEHUSIX B JKMBBIX CHUCTeMax, Kak U B pacTBopax,
HEKOTOpOro KoJjH4ecTBa CBOGOJHBIX pajfiMKaJioB, peKoMOMHALUSI Ko-
TOPBIX M [0CTaBJisieT 3HEPrHl0, COOTBETCTBYIILYI0 YJILTPA(HOJIETOBBIM
(QoToHam. B 3TOM OTHOLIEHHM HET M He MOXKET ObITb pasnuuMil Mexuy
HeOpraHU30BAHHBIMM M OPraHM30BAHHbIMM CHCTeMaMu. TeM 3HAuYMTelb-
Hee, 110 HallleMy IIpe/ICTABJIEHUIO, pa3/iMyie B MCIOJIb30BAHMU 3HEPIUH
pexoMOUHAaLMM panyKasioB B 000UX cryyasX.

B cnyyvae norsolleHus1 3HepruM cBo6o/iHOM MoJIeKYJIoif B pacTBOpe,
Ge3pasiuyuHo, OYAeT JIM OHA BXOAUTb B COCTAB HeOPraHM30BAHHBIX MIIH
OpPraHM30BaHHbIX CHCTeM, OHA HeMelleHHO (Yepe3 10~8 ceK.) BHICBeuM-
BaeTcsi B Buje (uioypeciieHIMU®. Ho coryiaCHO HalluM Mpe/IioJIoyKeHH-
sIM, SHepTHSA, noTrJiollelHAsT MOJIeKYJoit, BXoisille#l B coCTaB HepaBHO-
BECHBIX KOHCTeJJIsILMiA, MpeCcTaBasIIONMX 00liie SHepreTHYeCKHEe YPOB-
HH, He JIOJDKHa 06513aTeNIbHO BbICBEUMBATBCSI MMEHHO TO# MOJIEKYJIOH,
KOTOpo¥# OHa Gblyla NOI/I0NeHa, HO MO)KeT NMePeXOfHUTh B Npefenax o6-
1lero 3HepreTHYeCKOro YpoBHSl, T. €. KOHCTeJUISIHHH, OT OJIHO# MoJle-
KyJIbl K Ipyroif, ¥ MOMeHT ee oT7jaud B BuJe (JOTOHA 3aTArMBaeTcs Ha
HeollpefieJleHHOe BpeMmsi. Takasi cxemMa oOIIENpHMHATA IJIST TBEPHBIX
KpHCTAJUTHUeCKUX TeJl.

Mbl pacnipocTpaHsieM TMIIOTETHYeCKH 3TOT NPUHIMITI M HA HepaBHOBeC-
Hble KOHCTeJIISILMH, pHYeM MOYKeM 060CHOBATH 3T0 CiefyomuM coobpa-
YKEHMEM.

«CBs13u Mex1y 0GHapy»xuBaeMofi paGoToll M CKOPOCTHIO OKMCIIEHHSI He HaGnio-
Laercsi, HjH, BIPAXKasiCh APYIHMH CJIOBaMHi: JIMIUb HE3HAYHMTEJIbHAs YacCTh 0CBOGOXK-
nawieicst npy ObIXaHMK IHEPrUM 3aTpayuBaeTCsl Ha OGHapy)KuBaemyw paGory».
310 cooGparkeHne NPUBOAWT aBTOPa K INPEONOJI0KEHNIO, YTO HaM H3BECTHa JMlIb
HE3HAYMTEJIbHAs YacTb coBepriaeMolf nbixanuem paGoThl, U Jafiee K BBIROAY, YTO
¢B Npegenax O4YeHb MaJibIX Pa3mMepOB KJIeTOK Heobxofuma 3aTpaTta MexXaHM4eCKOM
paborbl, 4T06b! NOAAEPIKUBAIACh CTPYKTYpa KJIETKH, IPOCTPAHCTBEHHOE pacripenesie-

HUE BEIEeCTB, COCTAB MNOJYIPOHMUAEMBbIX IJICHOK. JIeHCTBUTENbHO, TpymaHo ceGe.

npeAcTaBuThb, KaK MpH CYILIECTBYIOUMHX B KJICTKE YCNOBUAAX Moryio Gol HOAREPIKU- |

BaThCH NMPOCTPAHCTBEHHOE pacrnipeie/ieHrne pasjiMyHbIX BelecTB 6e3 cOOTBeTCTBEHHOIM

sarparhl pa6oThl, 683 TOro, YrofL CIIOHTaHHBIe APOLECCH B poge nupdysnn Gblnm

o6pallieHbl BCHSITDY.
* nu ormaercst MHBIM TYyTEM.
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PsifioM aBTOpOB NPYHMMAETCsl, YTO KOMIUIEKC MNpHGIM3UTENIBHO U3
2000 moJexyJ xyiopomiuia NpeACTABIIsieT co60M «euuULly AeicTBUSY,
10T JIOIaloNy10 4 GOoTOHA BUAUMOTIO CBETA, KOTOPBIE 3aTeM LU PKYIUPYIOT
110 CHCTEME J[0 BCTpeYH B OJJHOM INyHKTe, I'/ie X 06beIMHeHHAS] SHePrUs
coBepmaer paboTy BOCCTAHOBJIEHHsI 0 I H 0 it Mosexynb CO,. To '06-
CTOATEJILCTBO, UTO KOMIIEKC MOJIEKYJ XJiopOoQHMiJIa He MpefcTaBlsieT
coboli HepaBHOBEeCHOH KOHCTENUIALMU, HUCKOJIbKO He MEHSIET
B JIAHHOM CJlyyae CyTH [leJia.

3nayuTenbHas 3a/iep)KKa BbICBEUMBAaHMS NpPH JlerpajaliMOHHOM pac-
rajie HepaBHOBECHBIX KOHCTeJUISILMII MO)KeT, OJHAKo, 3aBHCeTb M OT
UHBIX 00CTOSITeJIbCTB, & UMEHHO, OT COCTOSIHMSI MeTacTabGyybHOoro BO3-
Gy KIeHHsi U3BeCTHOM YacTH BXOASIIUMX B COCTAB KOHCTEJUISILMU MOJIEKYJI.

Bce a1 coo6parkenuss npuBosT HAC K JjajibHelilled XapaKTepUCTHKe
HepaBHOBECHBIX KOHCTeJUISILHI, a MMeHHO, K fieopMalliid UX MOJIEKYJI.

CrieKTph! [lerpa/ia liMOHHOT0 U3JIyYeHHsT Pe3Ko OTJIMYalTCcsl OT (GU3U-
OJIOTHUECKHMX CIEKTPOB M3JIyYeHMS! JUTs1 OJJHUX M TeX JKe CHCTeM, ecsiy
OHM BooOlile cyulecTBYHOT. B Tex jKe ciyvasix, rie cucrema ob6HapyKu-
BAET MCKJTIOYMTeJIbHO [leTpazialiioHHOe M3JyYyeHHe, B ero ClleKTpe 06bIYHO
He Mpe[iCTABJIeHb! [OJIOCHl, XapaKTepHble [T OCHOBHBIX BelleCTB MIpo-
TOIJIa3Mbl — MeNTHOB, YIJIeBofloB, QocdaruioB B cBobomHOM BUIE.

Peakuit cIIBMr cneKTpaybHBIX TI0JI0C 3TMX )Ke BellleCTB B IepPHUOJ
YY4CTHs1 UX B HEPARBHOBECHBIX KOHCTEJIALMSIX MOYKHO CBeCTH MCKJIIOUM-
TeJIbHO K B3aUMHO# nedopmaniyu, o6yciioBJieHHOM HX HeloCpefICTBEHHBIM
COCe[ICTBOM *. MO)KHO MpEAIOJIONHUTb, YTO MeTacTabUIIbHOE COCTOSIHHE
B036Y)KIeHHMsI, KOTOpPO€ [0 HAIUM IIPeACTaBJIEHUSIM 00yCJIOBIMBAET
AJIMTeIbHOCTb JAerpajlalMOHHOre HM3JIyueHMsi, OOBSICHsIETCs IpeMMylLie-
CTBEHHO TeM, YTO B MOMEHT paclaja HepaBHCBECHBIX KOHCTeJUISILMIA,
MoJleKyJibl, BXOIMBIIME B UX COCTAB, HAXO[SITCA B COCTOSHMM JlehopMa-
upH, T. e. 00Jaa0T HeeCTeCTBEHHBIMM SHePreTHYeCKHMMH YDOBHSIMH.

Mbl fo/DKHBI  OTPAaHHUMTBCA B -HAcTosllee BpeMsl STUMM OOLIMMH
9HepreTHYeCKMMHM CO06pakeHUsIMH OTHOCHUTEJIbHO HePABHOBECHBIX MO-
JIEKYJISIPHBIX KOHCTEJIISILMI, Hellp ephIBHO BOSHMKAIIIUX B KJIeTOYHOM
noJe.

M3 camoro ompejiesieHus1 KJIETOYHOIrO I0Jisi, CyLIeCTBYIOIIEro U BHe
KJIeTKH, T. e. B OKPY)KalollleM ee IPOCTPAHCTBE, BHITEKAET, YTO Hepas-
HOBECHBIE MOJIEKYJISIPHBIE KOHCTEJUIAUMU (opMUDYIOT Cs1 M BHe KJIETKH B
OKpY»Kalollieif cpefie, KOHEUHO, PU HelPEMEHHOM Y CJIOBMH 0CTaTOYHO
VIHTEHCHBHOTO MeCTHOTO MeTabosm3Ma, CBSISAHHOTO C 0CBOGOIIEHHEM
SHepruM.

* Mbr pacrionaraem B HaCTOsiulee BpeMsi OGIUMPHBIM U pa3HO0Gpa3HbIM IKCHEPH-
MEHTaJIbHbIM MaTepuaioM, yKa3blBaIOUIMM Ha BHAYUTEJbHDBII cABUI CNEKTPAJbHBIX
10JI0C B CPABHHTENHLHO CNAObIX 3NMEKTPUYECKHX Mossix (nopsinka 50— 100V /em) B
TeX CNYYasiX, eCy MOJIEKYJIbl HAXOATCS JOCTATOYHO 61u3ko Apyr K APYry (Hanpu-
Mep, B NPUCTEHOYHBIX CJIOSIX MOBEPXHOCTHO aKTUBHBIX pacTBOpOB). HanoxeHsoe
NoJie N3MEHSIET UX B3AUMHYI0 OPUEHTHPOBKY U 3THM CaMblM MeHsieT XapaKTep ux
B3aNMHOM fehopMaLiMi, YTO ¥ OTPAXKAETCS HA UX CTIEKTpe. [13 9THX JAHHBIX BhITE-
KaeT 3KCrepHMEHTAabHOE OGOCHOBAHHE NOJOMKEHUsI, yro cOmxeHUe MOJEKysn B
NPUCTEHOYHOM CJ10e AOCTATOYHO AJisi HX B3auMHOH nedopmanmu.
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BmegTe € TeM, pacHpocTpaHeHue NoJisi 34 Npefesibl KIETKH BJeyeT
3a coboil U BompoCc 0 B3aMMOJEICTBUM KJIETOUHBIX I0JIel.

I'. B3auMOOTHOLIEHMSI KIETOYHLIX mnoeii

TaK KaK COTJIaCHO OCHOBHOMY MOIyHIEHUIO II0Jie CyIeCTBYeT ¥ 3a
npefiesiaMi KJIETOK, TO NpH YCJIOBUU HMX N0CTATOYHOM OJIM30CTH OHH
OKa3biBalT [IpYT HA ipyra B3auMHOe feiicTBUe. B To )ke BpeMsi B MeXK-
KJIETOUHOM TIPOCTPAHCTBe CYLIECTBYET CHHTESUPOBAHHOE M3 KJIETOUHBIX
noJiell Mojle W eHnoro.

Beitle 6bulo ykasaHo, 4TO HANPABJeHHe BEKTOPOB Mbi OIpelieJisieM
HA OCHOBAHMM aHAJIM3a SMIIMPUUYECKHUX [AHHBIX, B Ya2CTHOCTHU IIPOILECCOB
paHHero ¢opmoo6pazoBanus, ocobeHno (GopMooGpasoBanKsi Me3eH-
XUMHBIX KJIETOK.

B psane cnyuaeB MmeXXay pe3ako 060coGiieHHbIMM MAaCCHBHBIMU 31IHTe-
JIMaJIbHBIMM 3aYaTKaMKM CoXpaHsteTcsi 061MpHasi o6acTb, HaceJleHHast
CpPaBHUTEJIbHO PEKHUMH, CBOGO/HOMIOABM)KHBIMH Me3eHXMMHbIMKM KJIET-
Kamu. B nanbheilieM U3 Hux Gpopmupyercs 3akyagka xpsima. KoHTypbt
3aKJIafiki BHavyaJie COBeplIeHHO PpaciJIBIBYaThl, ¥ JIMIIbL [OCTEIIEHHO,
no Mepe 00pasoBaHusi Goyiee IUIOTHOTO IPOMEKYTOUHOro BelleCTBa,
YA4eTCsI HAMETUTb C M3BeCTHOH CTelleHbI0 TOYHOCTU €€ KOHTypbl.

B o06pasoBaHuMy TaKMX 3ayaTKOB, T. €. CTYIIEHUS] KJIETOK, IJIaBHAs
poJib IPHUHALJEXUT CBOOOHOMY IePe[IBIIKEHUI0 KJIETOK; IIpOHCXOJisi-
Hlee OJHOBPEMEHHO PA3MHOYKEHHE MX KMeeT JIMIIp BTOPOCTEINIeHHOE
3HayeHHe.

Ms! croum 3pech Npep cnegyronleil anprepHaTHBoii. Ouar crymenust
SIBJISIETCST  Pe3yJIbTATOM MJIM B3aMMHOI'0 IIPUTSDKEHHST Me3eHXHMHbIX
KJIETOK, WM BblpayKeHHeM BCeCTOPOHHEI0 0 TTAaJ KM B A HHU 5T KakK
€O CTOPOHH mNepHepHYeCKH pAaclloJIOIKEHHBIX Me3eHXMMHbIX KJIETOK,
TAK U OKPY)KAIKMX HX CO BCEX CTOPOH 3IMTEIMANbLHBIX 3ayaTkoB. [lpu
BbifOpe MEXAY 3THMH BO3MO)KHBIMU II0JIO)KEHMSIMH Mbl CBSI3@Hbl  JIULIb
OJ{HVIM I10CTYJIATOM: Hallle pellieHHe JOJDKHO OLITb I p H H U M O U & JI b-
H bl M. JIpyrumu cjoBamy, Mbl JOJDKHB! IIDMHSATH U1 B C € X KaTero-
puil KJIeTOK OJMHAKOBOe B3aUMOJEWCTBUE — WM MNPHUTSDKEHHE, WK
OTTaJIKNBaHWe. Bpsig M MOXKHO COMHEBAThLCS B TOM, yTo Habiogaemoe
KJIETOYHOE paclpejiefienie COBMECTHMO JMIb € OTTaJIKMBaHueM. B
NPOTHBHOM CJyuyae, T. €. NIPH B3AMMHOM NPUTSDKEHUHM KJIETOK, Ha0JIl0-
[aJ0Ch Obl Mpe)K/ie BCEro CKOILTEeHKE CBOOO{HOIOIBHIKHBIX Me3€HXUMHbIX |
KJIETOK B HEIOCPEJICTBEHHOM COCEACTBE C HEIO[IBMIKHBIMM ~ MOUIHBIMM
SOMTEJIMAJILHBIMU T1acTaMu. BMecTe ¢ TeM J0JDKHEI Gbiy 661 H26JIH0aTh-
csi He0GoJIbIME MECTHHIE CKOMJIEHUST U3 [IByX-ueTbipeX KJIeTOK, TOJIBKO
yTO BO3HHUKINMX TIYTeM JieJIeHUs], TAK KAK BO BceX yUaCTKaX Me3eHXHME
HPOJOIDKAETCST KIIeTOUHOE pa3MHO)KeHMe., MedKuy TeM JJIsi PaHHel Me-
3eHXUMBI TUIIMYHO U 3AKOHOMEpPHO I0JIHOE OTCYTCTBHE IO00HBIX Kle-
TOYHBIX I'PyIIl ¥ BCECTOPOHHSIST M30JIALUST KaXKIO# KIIETKH.

TomnbiTaeMest COCTaBHTh HEKOTOpoe IpeACTaBlielne O Mpouecce oT-
TaJKUBaRUsT BYX BIUIOTHYIO IpHJIeTalIMX PYT K Ipyry KIJeTOK He-
MeZAJIEHHO II0CJIE [ieJIeHUsT.
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Mer OyneM UCXOOMTb MpPH 3TOM M3 MPEANOJIo)KeHUs, 4TO HaXoJsi-
1Mecst B 1oJie Bo30y)KieHHbIE MOJIEKY Jibl IIyTeM MPoJIBIDKeHUST paciipere-
JISTOTCS] IPONOPLUUOHANILHO BeJIMYHHE BEKTOPA CHHTe3HpOBAHHOTO I10JISA
B HAallpaBJIEHHWH, JAHHOM 3THM BEKTOPOM.

B TouKe CONPUKOCHOBEHUST 0GEUX KJIeTOK BeKTop Gy/ieT paBeH HYJIIO,
T. €. BooOlje He OyJeT HANIPABJIeHHOTO MpPOABIKEHKST MosieKyJ. B TouKe,
COOTBeTCTBYOUIel NPOTHBOMOJI0YKHOMY KOHLY COEAMHsIIOMmell o6a HeHTpa
JIMHKH, BEKTOD paBeH MAKCHMyMy, T. €. CyMMe BEKTOPOB COOCTBEHHOTO
1I0JIST ¥ 1107151 npuJierawnleil kKJieTkM. BekTop, IpUIIOKeHHBIH K Jr000H
TOYKE II0OBEePXHOCTH KJIETKH, Oy[eT ONpefeNsiTbCsl T'eoMeTpHuecKoil
CyMMoli BekTopoB ofoux noneit. Kpusasi, = CoefMHsIOINAsT OKOHYAHHUS
BCEX PaCCUMTAHHBIX BEKTOPOB, MpEJCTAaBUT COOO¥H NPOEKLUI0 (B yBesu-
YeHHOM BH/I¢) Ha IUIOCKOCTb KOHTYpa KJIETKH.

Ecnvu npennosio)kuts, uTO SIPO IpofBU-
raeTcsi K LeHTPY KJIETKH, KOHTYpbl KJIETKH IIpH
ee HeusMenHoM o0beme OpUMyT IpUMEPHO
6o6oBuHYO dopMy.

Onnako aToT 0o0Jiee CJOKHBIF KOHTYD
NpefiCTaBJIsieT B JieliCTBUTETbHOCTH JIMIIbL HEKO-
TOPO€ MFHOBEHHO€E COCTOSIHUE, TAK KaK KJIeT0Y-
HHE TIOJISI, HEeNpepbiBHO ocnabnsisicb, OyAyT
Nnpofio/KaTb eHCTBOBaTh Jpyr Ha [Apyra M
HeHCTBUTEJIbHO MpONHAEHHBI KJIETKAMH DyTh
OypmeT 3HayuTeNbHO OoJibllle MpeJCTaBJIeHHOTO
MOMEHTaJIbHOT'0 BO3eHCTBH ST, TIPHYeM KOH(PUTY -
pauMst KJIETOK TakKiKe Oy[eT COOTBETCTBEHHO
MEeHSITbCSI.

JocraTounslil psig HaGmopeHuit Ha Onaro-
IPUSATHBIX 00BbeKTaX Mor Obl IpHUBeCTH K Gosiee
UJIM MeHee TOYHOMY YCTaHOBJIEHHUIO BCceX napa-
MeTpPOB, B3SITBIX 37IeCb YHCTO IPOM3BOJILHO.

Ecnu fonyctuTh B3auMHoe OTTaJIKMBaHMe  Puc. 12. Bnonne chopmu-
KJIETOK, TO HCTOJIKOBaHWe HaO0NMIOJaeMbIX *TIpo- v(e)B:B;HHI:{C& ":ﬂ:’l'ﬂ(ﬁq)l?
neccoB  QopmooOpasoBaHUsi He BCTpeuaeT ;‘“ﬁegmﬁ AT o
0COORIX 3aTpyaHeHUH. JNArYIIKH, HEMENIEHHO

EcaM aHHBI KOMIUIEKC MOBHIKHBIX KJleToK ~ 1ocne meTamopdosa. Ia-
€O BCEX CTOPOH OKPYIKeH HENOJBIKHBIMK Kiyle- JO7KH  mepHpepuieckol

p py i\ YacTH TNa3a, JOCTMILIME
TOYHBIMH MacCaMM, TO IOHSITHO, YTO OTTAJIKM~  cBoero OKOHYATENLHOFO
Ballilee [ielicTBHE, HANpaBJIeHHOe OT INepuQe- pasBuTua, B jHanbHeli-
PUM K LeHTpY, 6Y/eT IpeBbiliaTh 00paTHOe Jied- MM BCTyHaoT B HEPUON
CTBMe —OT LIeHTpA K Nepidephy Bcero yuacTka, —POSTA,ROCTUIEA HOpMETS-

LEHTP pugep y * HOI BeNMYHHBI KIETKH.
[Toatomy B LeHTpanbHOM yuacTke JOCTATOYHO (Cp. puc. 11).
oblmpHoro paifona 6ygeT HaGMOJATBECST CTY-
Wenue KJIeToK. Bmecre ¢ TeM B3aMMHOE OTTaJIKMBaHMe OJIMIKaimMx
CocelHUX KJETOK OyneT TMpensiTCTBOBATH HMX  HEIOCPeJCTBEHHOMY
COMIKEHHUIO, TO3TOMY B JIeHCTBUTENIbHOCTH TaKue CKOILIEHHS BCErna
JOBOJILHO PHBIXJIHL.
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Mb1 BUZIUM, YTO IIPeCTABJIeHHE O B3aMMHOM OTTAJIKMBAHMH KJIETOK
MOJKHO CYMTATb SMIIMPMYECKM AO0CTaToyHo oGocHoBanubiM. K3 atoro
cJiefiyeT, 4TO eCJIH OHO BoO6lle OCHOBAHO HAa B3aUMOIEHCTBMM KIeTOY-
HbIX MoJieil, BEKTopaM NoJieil cneffyerT npunucatThb
uen’rpoﬁe)}(noe HalpaBllieHHUe.

PesysibTaT B3aMMoIeHCTBUS KJIETOYHBIX I10Jie# KAK B MEXXKJIETOUHOM.
TIPOCTPAHCTBE, TAK M B MIpefiesiaX KAXKAOH KIIeTKH MO)KeT OLITh B MIEPBOM
npyuGIM)KeHNH BRIBEIcH U3 CBOICTB COGCTBeHHBIX KJETOYHBIX IMOJIei Ha
OCHOBAHHMHM OGBbIYHBIX NIPAaBHJI T€OMETPUYECKOTO CIIO)KEHHSI.

ﬂpn fanbHeiillieM TIPOJYMbIBAHMM pa3BUBAEMBIX HAMM IpeJicTaBlie-
HUl 0 KJIeTOYHBIX MIONSIX eCTeCTBEHHO BO3HMKAET Boripoc o6 mx abGcomniorT-
HOi1 MHTEHCHUBHOCTHY H 0 BHIPA)KeHUH ee B KaKuUX-TM60 eHULIAX U3ME-
peHusi. OfHaKo eiBa JIM 3T0 BHIIOJHMMO B HacTosilee BpeMsi. Ho MoXKHO
NONBLITATHCST COCTABUTL Cebe HeKOTOpoe MPEJCTaBJIeHKe O pajuyce Jleid-/
CTBHS1 KJIETOYHOTO M10JI7 HA OCHOBaHMM CJIEflyIOIIUX MPOCTBIX coobparke=
HUH. )

B paanuuHbIX yyacTKax sapofipllia CyHecTBYHT Me3eHXHUMHbIE KOM—"
IUIEKCh, B KOTOPBIX OTHOCHTEJIbHO HEKOTOPBIX TIPYINI MOYKHO IIpeHe-
6peub BJIMSTHHEM Tosiel COCe[[HMX 3aYaTKOB M CBECTHM UX IpOJBHIKEHHE:
HCKJIHUHMTETbHO Ha B32aUMHOE 0TTAJIKUBAHME M}y COCE[HMMH KIJIETKAMU. ..
B unciie 3THX KyleToK 6yyT BCcerfa 10BOJIbHO MHOTOYMCIIeHHbIE KJIETKH -
CeCTpbl, KOTOpble NEpBOHAYAJIBHO BIUIOTHYH IIpUJIEraju Apyr K apyry..
B 3THX ciyuasix uX MaKCUMaJIbHOe PacCTOSTHME JIpYT OT [pyra MOXKHO.
paccMaTpUBAaTh KAK Npoiijie HHbII 110 BIMSTHHEM B3AUMHOT O OTTAJIKMBAHUST
nyThb.

Ms1 Morii 6Bl 563755y Cpej/iHee PacCTOsIHHE MEXTy COCeHMMM KJIeT~
KaMM TAKHX KOMILTEKCOB INpPHUHSITH 3@ PafiuyC ON(yTUMOro Bo3/ieHCTBUS
KJIETOYHBIX noJieil. Ilpu 3ToM BenMumHbl 3TUX PaJIUyCcoB GyAyT SIBHO

TIpEyMeHblIeHE], TAK KaK T0JIsi COCE[HUX KJIETOK, BooGtie roBops, npe-
TUBOLCHCTBYIOT B3aUMHOMY OTTAJNKMBAHHIO KJIETOYHBIX Tiap.

Ecnu, ucxons us atix cooOparkenuii, 06paTUTbCsT K peasibHbIM 061:-—
eKTam Haﬁ.nmnennn, TO HA MHOTHX GJIarONPHUSITHBIX 06GBEKTAX Mbl KO-
CTATHpyeM Ype3BbIYaiHO peiKoe pacmpe/ielieHHe Me3eHXMMHBIX KJIETOK,
nipuyeM HabioeHMe € TOJIHON MOCTOBEPHOCTBI0 NMOKAa3bIBAET, YTO peyb
ufieT 06 aKTHBHOM «paclOJI3aHUU» KJIETOK M BeCh BOIPOC CBOJMTCS K.
TOMY, MOXXHO JIM CBECTH 3TO NPOABH)KeHME K B3AUMHOMY OTTaJIKHBAHHIO
KJIETOK. ;

OTBET Ha HEro MOYKeT GuiTh NUINBL YUCTO TUMOTETHMYeCKMM, IOJ06HO
TOMy, KaK M BCe yYeHHe O II0Jie — rHUIOTe3a.

B nanHoMm cnyqae K pacCy)KAeHHI0 MOXKHO NpeJbABUTHL JIMUIb nBas
TpeﬁoBaHI/Iﬂ BO-TIEPBbIX, 110CJIe/{0BaTeIbHOCTH M OTCYTCTBHS NpOTHBO-
peunii M, Bo-BTOPBIX, IJIOJOTBOPHOCTH npennonommuu. |

BTopou BOIIPOC MbI Gy[ieM paz6upaTh B OHOM U3 CJIEYIOIUX rnaB1
Ho Bonpoc o mocJie[{oBaTeIbHOCTH PACCYIKAEHHsT I0IDKeH ObITh pacCMO-
TpeH Tellepb JKe.

Co3fiaBlleecs MOJIOYKeHHE MOYKHO OMIpeJie]IUTh CJie/lyIonum obpazomé

Eciu BooOHIe NMPUIUCHIBATE II0JISIM BO3fleliCTBHe Ha IIPO/IBHIKEHU
KJIETOK, TO HeBO3MOYKXHO OCTAHOBUTBLCS HaA IIOJIIYTH, T. €. CBOJIUTb HEKO
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TOPbIE CJy4au NPOABMIKEHMS] HA IIOJIsl, ipyIMe Ha mme' ' .~

OB epIICHHO HeH3BECTHHIMH (PAKTOPHI, KOHEYHO, 32 ucxmoﬂemn».rp -

060 MeXaHMYeCKUX PaKTOpOB, KaK AABJeHHEe U T. I, ~ Y

e e oy o e o e S0 oy
HO. ¥ Ha HoJsee

CJIOXKHBIX TIpHMepaXx.

Mp! 3aiiMeMCs1 MX aHAJIM30M B IOCJIE[YIOMMX r1aBax... s .

B nousitue nons BXOMT OIMH, CrielMHueCKUid A1l Herg fﬂapame'rp-
AHU30TPONMS, KOTOpbIi MMeeT pelllallliee 3HaYeHUe IS ouemm BCEro
[OCTPOEHUSI.

Ecnu MBI BepHeMCs1 K HallleMy npocTeii-
IeMy CJly4al) — ABYX H30JIMpPOBAHHBIX,
AocTaTouHo GJIMBKHUX ApPYT K APYTY KJIEeTOK,
TO, KOHEYHO, HeT OCHOBaHMs MpeanonaraTh
CyLIeCTBOBAHHE 3aKOHOMEPHOHN (HanpuMep,
HapasesibHOH) OpUeHTHPOBKM oCelt aHU30T-
porum. Ho ecam pacnipepefiende oceii mpo-
M3BOJIbHO, TO BO3[elCTBHEe KJIETOK ApYyT Ha
apyra OynjeT HeCHMMMeTpHYHB M H
BO3MOXXHBI CJIy4aH, rje MpH MaKCHUMajbHOM
BO3JEHCTBUH CO CTOPOHBI OJHOW U3 HMX Ha
BTOpYW, o0paTHbBIM BO3[EHCTBUEM MOYKHO
HoutH npenebpeub (puc. 13).

U3 sroro npocroro coobpa)kenus: BbiTe-
KalT BbIBOJIbl KAMMUTaJIbHOI0 3HaYeHUs. Ecnm
1pefICTABUTD Cefe KOMILJIEKC 3 K BMII OT € H-
1M aJnbHB X KleToK (HanipuMep, SMHTe-
JIMaNIbHY0 IUIACTUHKY), TO B ero Ipefeiax
MOT'YT 00HaAPY)XHTLCS1 CAMBle pe3KHe Bapua-
MM MX aKTyaJibHBIX NoJell, Aa)Ke B Hello-
CPEACTBEHHO NpHJIeralUMX Apyr K ApYyTy
KJIeTKax. A TaK KaK aKTyajlbHoe NoJle olipe- Puc. 13. Cxema Boanmonc-
Nensier coboli Gmaiimmii sran passu- e T Lol e el
THSI M, KaK BUAHO OyjeT M3 AAJIbHEMIUETO, puy y3onMpoBaHHBIX Kike-
CaMO HeIPepbIBHO 3BOJIOLUOHUpPYET, TO, ToK. [IpHHEMaeTest cepuue-
HCXOs1 M3 3TUX coo0parkeHUl, MOXXHO I10- CKas opma KIETOK. Ann--
HSTb PE3Koe Pa3NMuMe B OKOHUATENbHBIX ig”‘;:‘;’:’;ﬂ:‘i’;:ogelfngfx;::
CBOMCTBAX COCEHMX KIJIETOK OOLIETO MNPO-  jyupcom, nphuem BHIGPAHO
UCXOOKJIEHUST, HaOJI0[laeMbIX B pas3jINYHbIX  nepneHpUKylsipuoe APYr X
cucTeMax. Mbl nonaraeM, 4To 9TH CooGpa- ApYry nanpasienue GonbIIHX
YKEHUST — OJTHO M3 Ba)KHeHIIMX M HauboJiee ‘oceli aHM30TPONMH.
IJI0JIOTBOPHBIX NPUJIOXKEHHH TeopuM KIETOYHBIX noneii. K Gosiee nop-
poGHOMy aHanM3y sTol npobieMbl Mbl BepHeMcsl ellie B AajibHeHIUEM.

4. ABECTUTMAJIbHBIE U BECTUTHAJILHBIE TPOLECCHI

W3 panHoii Hamu oOweil KapTUHBI BbiTeKaeT, YTO BCTylNAKIne B
COCTAB JKMBBIX CHCTeM MOJIEKYJIbl Pa3JIMUHbIX BellleCTB, B 0COOeHHOCTH
aMMHOKHUCJIOTH MJIM NEeNTH/bl, BXOJS B COCTOSIHHE HepaBHOBECHMLIX MoJe-

4%




KYJISIDHBIX KOHCTEJUIsILMIL, yTpauuBawT, No KpaiiHell Mepe BpeMeHHO,
<BoU crerienn CBobon. Bnarogapsi cBoeoOpa3HeIM [POCTPaHCTBEHHBIM
B3aUMOOTHOIUEHHUSIM, KOTOpbHe YCTAHABJIMBANTCS MeXAYy HUMM, XOTA
©Obl MUMOJIETHO, BOSHHMKAIOT HOBbie BO3MO)KHOCTH MX B3aMMOJEHCTBHUHA,
B TOM 4ucJe, KaK Oyner 6osnee moapobHo NpoaHamMaupoBAHO B IANIbHEH-
AeM, H BOBMOXKHOCTL crielH(uUecKuX MJIsi KMBBIX CHCTEM XMMMUCCKHX
peaKiyi.

HaneHeiimwas cyppba Kakgolh HHAMBUAYasibHON HepaBHOBECHOM
KOHCTEJUIALMH MO)KeT OHITh OYeHb PA3JIMYHA.

1) BosMoyxro, uTo ee mpocToii pacmaj Bo3BpaIlaeT MoJIeKyJibl CHOBA
K CBOOOHOMY COCTOSIHMIO YHCTO CTATHCTUYECKOTO pacllpe/lesieHusi, T. €.
TIPOXONUT COBepllleHHO 0OeCCiefIHO [JIsi CHCTeMb.

Taxolii mponecc Mbr 0603HavaeM kak abcosiloTHO a Be CTH T H & Ji b-
H H .

B Tex cnyvasix, rge B npefieslax KOHCTeSUISIUMM MPOTEKAT XHMH-
yeCKHe MPOollecchl, MOCTEACTBUS UX MOTYT ObITh O4eHb pPa3JMYHBL eCJIH
OHM B KOHEYHOM CUeTe NPUBOJAAT K IMOJHOMY pacnany KpyIHLIX MoJie-
KyJ1 U K BBIIEJIEHUIO MPOAYKTOR PACLIEISIEHHs], TO CHCTEMA (KJeTKa),
B35ITAs1 KAK LeJioe, He NpeTeplUT 3aMeTHbIX UIMEeHeHMi, ¥ [03ToMy I10
OQTHOUIEHHIO K HEH BeCh LIMKJI MOYKHO 0003HAUMTH KAK YCJIOBHO aBECTH-
THaNbHbi. OfHAKO, ecliM Mbl MMeeM [eJio C 3K3bTeled‘IHb[MH XUMH-
YeCKMMM MPOLECCAMH, TO BBIIEJISIOIASICSE 3HEPIHsi Oy[eT IpH 3ToM
UCI0JIb30BAHA caMoii cucremoii. K 3Toi KaTeropuu 0THOCSITCSI OCHOBHBIE
HpoLecchl clienuduyecKoro MeradoyM3Ma, CoBeplUAOMMECsi COTJIACHO
HalleMy OCHOBHOMY, 3KCHEPUMEHTaJIbHO 000CHOBAHHOMY HONOMKEHUIO,
VIMEHHO 4epe3 IMOCPEACTBO HEPARHOBECHBIX MOJIEKYJISIPHLIX KOHCTEILIsI-
3171788

2) Ho MbI JOJDKHBI CUMTATHCSI M CO cJieflywouleli BO3MOIKHOCTBIO:
BXOfsIME B COCTAB HePABHOBECHBIX CTPYKTYP MOJIEKYJibl MOIYT Mpw
U3BECTHLIX YCJIOBUSX BCTYIMUTb B UCTHMHHBIE CBSI3W JIPYr C [pYyroM #
00pa30BaTh YCTOMYMBBIE KOMILIEKCHl, KOHEYHO, PABHOBECHOIO Xapak-
“Tepa, KOTOPble Mbl B [POTUBOIOJIOYKHOCTD HEPABHOBECHBIM KOHCTEJLIsI-
musim OyfileM 0003HayaTh KAK MOJIEKYJIsSIpHblE CTPYKTY pB. B
BTUX CJIy4asiX Mbl MMeeM [IeNIO C BECTHUT M A J1b HBI M IPONECCOM.
Tlpu mocTaToyHo 4aCTOM MOBTOPEeHMHM, KAK Obl HACJIOEHMM TAKMX IIPO-
1[eCCOB, MOJIeKYJIpHbIE CTPYKTYPH (KOTOpble MOYKHO B [IAHHOM CJiydae
0003HAYATb KaK «BeCTUTUW*), OynyT IMepexopuTh Masio-omany B 006-
JIACTh MUKPOCKONMYECKOH BMAMMOCTH.

OCTaHOBUMCS1 HECKOJIbKO ITOApo0HEe Ha 3TUX BAXKHEHIIMX Mpolleccax.

HepaBHoBecHble MOJieKYJISIDHble KOHCTEJUISIMH CjieflyeT IpecTa-
BIISITh ce0e B 001eli hopMe, KOHEUHO, He KaK JIMHEHHbIE arperaTsl (1elt),
a KaK [BYX- WJM TpeXMepHble, IO00HEIE pelleTKAM KOMILIEKCHI.

Just Toro, uyto0bl MOJIEKYJIB, OKasaBimich B cdepe BO3MOYKHOI'O
XHMHUYECKOT'0 B3aUMOoiefiCTBUS, el CTBUTENIbHO BCTYITUIIM B XUMUYECKY 10
€Bsi3b (HAmpuMep, Mjisi 00pasoBaHMsi NenTHAHON CBsI3K), HEOOXONMO
HaJM4vie HEKOTOPOH 3HeprMH aKTMRAalMu. Mbl MoyKeM mpeficTaBUTh cebe

* Vestigium (uat.) — cien.
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p HENOCPe[ICTBEHH O 011M30CTH 0T KaKo¥-HUOYIb Napel MOJIEKYJ1 dJieMeH-
qapHbiil 9K30TEPMIYECKMH XMMHUYECKuHl AKT MeXly MOJIeKyJNaMM MJM

aMKaJIaMi, KOTOPEI MOCTABIISIET 3HEPIUI0, HeOGXOAUMYIO JJisi CTAPTA
cuHTe3a. TlpH M3BeCTHBIX YCJIOBHSIX, HAIIpUMep, TNpH MeNTHLHOM CHH-
Te3e 3TOT IPOIIECC MOIKET npnoﬁpecm M LeNHoH Xapakrep, T. €. Oyner
pACMPOCTPAHATECS 110 HePABHOBECHOH MOJIEKYJISIDHOW KOHCTEJUISILMH.
PO3MOIKHO IIpH 3TOM, YTO M3 o0HMPHOHU pelIeTKH TAKON KOHCTeJJisIn
KaK Obl Bb[KpaI/lBaeTCH PaBHOBeCHAsI MOJIEKYJISIpHAsSI CTPYKTypa Jio-
oM cTenmeHM NPOCTpPAHCTBEeHHON, a oTyacTy M X U-
MHYeCKOH CIOMXHOCTH.

JToT BHIBOJ, NIPEACTaBIIsieT ocobeHHbll HHTEpeC HOTOMY, YTO B HOBBIX
YCTPEMJIEHHSIX THCTOJI0TMu B Chepy cyOMMKPOCKOMMYECKOro, BCe BHU-
MAHME HAIPARJIEHO HA Pe3YJIbTATBI, KOTOpbie MOTYT OBITH MOJIydeHbl
IPM MOMOIUM PEHTI'eHOBCKOI0 aHAM3A (UJIU 3JIEKTPOHHOT0 MMKPOCKOIIA).
JIpyrMMH CJIOBAMHM, MOJIEKYJIsipHble KOMIUIEKCH B J)KHMBBIX CHCTeMaX
MBICJIATCS JIMIUB KAK NPABMIIbHbIE L{eNH UM KPHCTAJLIHYECKHE PellleTKY,
He HajleNeHHble KaKoH-HMOYyb BU0BOM CHeLM(UYHOCTbIO, T. e. napa-
MeTpamM, JOIYCKAIIIMMY HeOorpaHMYeHHoe pa3Hoobpasme.

Ilpn Hamell KoHUENIMHM CHeLM(UYHOCTb BECTUTMI, JeKalluX B
OCHOBe THCTOJIOTMYECKUX CTPYKTYpP, OyfieT ONpeRensiThCs crenupuy-
HOCTHI0 HEPABHOBECHBIX MOJIEKYJISIDHBIX KOHCTEJUISIIM, T.e. B IIOCIeN-
Hel WMHCTAaHIUM — IIOJIS.

Hakonyienue BecTMIMii B Iipollecce amOpHoreHe3a He OCTaHETCS,
KOHe4HO, 0e3 BIWSIHMSI HA HellpepbIBHO BO3HMKAIOUIME HepaBHOBECHbLIE
MoJieKyJisipHble KoHCTe uisiluu. [Tomumo Toro, uro 1pu 3TOM MOYKET B
Y3BeCTHOM CTelleH! 3BOJIIOLMOHUPOBATL M XUMUYECKWH cocTaB cylcTpaTta,
CHeyeT O>KuJIaTh M 3BOJIOIMH AKTYaJibHBIX NoJiel.

JlelicTBUTEJIbHO, HAKOIUIEHHe BEeCTMIHil COCTABJIsieT CYILIHOCTb IIpo-
11eCCOR THCTOTeHe3a, CBS3AHHBIX C Ype3BbIYAHHO 3HAUUTEJIbHLIM YBeJH-
yeHHEM 00peMa KJICTOUHOT'0 TeJIA 110 CpaBHEHMID C OCTAKINVMCS  CpaBHU-
TellbHO HoCTosIHHBIM oO0bemom sigpa. Ilpu gocTaTounolt AJMTENILHOCTH
BECTUI'MAJIBHBIX IIPOIECCOB MPOCTPAHCTBEHHbIE B3aMMOOTHOLIEHMSI MEMK-
Ly KJIETKAMU HellpePbIBHO BUAOU3MEHSIIOTCS1, YTO BiedeT 3a co0oil B ¢BOIO
oyepefib ¥ COOTBETCTBEHHbIE BHIOM3MEHEHMSI MX aKTyaJbHbIX IoJiei.

IJTo HpOSIBNSAETCS ¢ 0CO00H SICHOCTBIO HA KJIETOYHBLIX KOMILIEKCAX CO
CKYYeHHBIM KJIETOYHBIM paclipejieJieHMeM, HANPUMEP, B MEePBHYHLIX WJIU
BTOPHYHBIX 3IUTEJIMAJIbHEIX WM 3MMTeJIMONoAo0HEIX niacrax ambpuo-
HajbHBIX TKaHe#dl. Jlo OTYeTIMBOro NPOSIBJIEHMs] BeCTUIMANLHBIX IIPO-
UeccoB KJIETKU pa3MellalTcsi oveHb OJM3KO APYT K apyry. Ilocne Toro
KaK OHU [OCTMI'HYT B3aUMHOF0 CONPMKOCHOBEHMS1, [JAJbHelilllee yBeJM-~
YeHue UX 00BEMOR, locTUrANILEE B psifie CJIy4yaeB OYeHb 3HAYMTEJILHOI
Cleneny, TIPUBOJMT K HENpPEepPLIBHOMY B3aUMHOMY oThaneHuio sjep,
UCTOYHMKOR KJIETOYHBIX MoJiel, U BCJIEACTBHE 3TOI'0 K oCJA0JIEHHI0 UX
BsaumopelictBusn. Hapsifly ¢ 3TuM, IIpH II0BOPOTE KJIETOYHBIX ocell xapax-
Tep HUX B3auMoJelicTBus (npeunonaraﬂ aHU30TPOIMIO UX TMoJieil) TAKOKe

Oyner HenpepblBHO 3BOJIOIMOHMPOBATS.

B 3tux coofpa)keHHsIX 3aKJI0YAHOTCS JIEMEHThI IIOHMMA HUS1 OTHOTO U3

OCHoBHbIX (akToB smbpuoreHesa, a HMEHHO, ero «HeYAepYKUMOCTH»

43




focjie aBaeMOro OIUJIOOTBOPEHHEM CTapTa. IToT (GaKT B CHJy CBoe
fananbHOCTY BOOOlLlle He siBJIsieTCSl HPEMETOM HAIIero HCCJief0BAHU
H o0fyMbIBaHMSI, HO BMeCTe C TeM NpeACTaBJisieT HeNpeofoJIMMbie TPYX
HOCTH [UJIs1 TIOHUMaHUsi ¢ 00bIYHBIX, YKOPEeHUBLIMXCS1 B OMOJIOTMU ToYeN
3peHMsl. b

Halpocannasi Hamu cXeMa JaeT HEKOTOpbili COBUT B TOHUMAHMY
obumero Xopa KpuUBO¥ HHAMBHAYAJIbHOTO JKU3HEHHOTO IMKIA.

AKTyanbHble TOJIsi U BeCTHIMAJIbHBIE IPOLleCChi B M3BECTHOM Mep
napTHepbl, B3aMMHO BJMsIOLME Jpyr Ha Apyra. §

[Ipu mcxopHoM, oueHb mMasnoM o0beme * 3MOpHOHANBbHBIX KJIETOK §
HX I'YCTOM pacnpefieleHMM, MX B3auMMofeiicTBHe OYeHb WHTEHCUBHO
B TO )Ke BpeMsi, Oyiaronapsi GbICTpOMY HAKOIUIEHHMIO BeCTUTMI M ObICTpOK
CMEHe HX MPOCTPAHCTBEHHbIX R3AUMOOTHOILIEHUH, pe3yJIbTHPY IO
axtyasbHble MMOJIs1 TAK e OBICTPO 3BOJIOIMOHUPYIOT.

ITo mepe yBermuenusi obbema sMOpHOHANBHBIX KJIETOK, T. e. INf
Mepe HAKOIUJIeHUs1 BeCTHrHii, B3aMMoJielicTBMe KJIETOYHBbIX MoJiell npg
rpeccuBHO ocnabeBaer. CrieIcTBHEM 3TOro siBisieTcsi O6JibIlasi ycroif
YMBOCTb MX aKTyaJbHBIX I0Jieli, YTO B CBOX Oovyepefb BieueT 3a Co00]
3aMe/UJieHHe DPUTMA 3BOJIOIMM 34POApIILa.

IMo mepe panbHeiilero HapacTaHusi oGbeMa KJIETOK M HAKOILJIEHH,
[IPOME)KYTOYHBIX BELIECTB, B3aUMHOE BJIMSIHME MoJiell CXOOMT, NMOBUAH
MOMY, 38 MCKJIIOYEHVieM HEKOTOpBIX CHellHaJibHbIX OpPraHoB (Cp. IJiaB
2 yactu II), Ha HeT, U KJeTKH KaK Obl 3aMbIKAWTCS B caMux cebe. ITH
CaMbIM OpPraHM3M BCTYIAeT B KBA3UCTALMOHAPHYIO $a3y CBOEro yKU3He
HOFO 1IMKJia, TAK HA3bIBAEMo€ B3POCJIOE COCTOSTHME. ]

[Tpu mocnemoBaTesIbHOM MPOJYMBIBAHMM BCeX BbITEKAWIMX U3 HY
Ileii KOHUEeMUMH CREACTBMI, CO3AAETCS BIIEYATIIeHNe Ype3MepHO AaJiery
3axXofsinero AeTepPMUHM3MA, COBEPIIEHHO TY)KAOro ODMOJIOTMYECKHM MIpg
1{eCCAM ¥ CKOMIIPOMETUPOBABILEr0 B CBOE BpeMsi JIOTHYECKH CTOJIb IIPg
AyMaHHoe ¥ CTpoiiHoe ydenMe DBeiicmana.

B vactHocTH, Tosiyyaercsi BHieYaTJieHue MOYTH IIOJIHOTO OTKa3a O
NPE)KHero NPOTHBOINIOCTABJIEHMs [IOHATHH HOPMHPOBKH U JieTepMUHAaLIY
(8,9), KoTopoe, HeCOMHEHHO, UMeJI0 3HAYEHHEe U CMBICIL. '

Taky10 onacHoCTh TauT B cele Ka)Kast MOMNBITKA CO3[aTh YHUBepCaJiy
Hbli, BCeoOBeMTOMMIT NpUHIMIT ANs1 00WMpHON [IMCLMILIMHBL, eCJy
BO-BpeMsi He 0YepUYMBANTCsi AJIs1 HEI'0 pasyMHble I'DAHULBL. ;

XapakTepHo#t yeproii Hallell KOHLENIMM MOMHO CYMTATh TO, Y1
MaJible NPUYHMHBLI BbI3BIBAlOT OoJbIUMe MOCHEACTBUSA, TaK KaK BO3HU
HOBeHUE He3HAYMTEJIbHBIX pas3jiMyuii B aKTyaJibHbIX MOJSIX Kak O
KaTaJM3upyer HpOLeCCHl, MMelollMe B CBOW ouepedb pe3yJIbTATOM HA
pacranMe 3THX pasymuuii U T. 1. BMecTe ¢ TeM CTPYKTYpa aKTyaJibHOI]
noJsisi AIBNSIETCSI B 3HAYMTEJIbHOM CremeHu (yHKUMeH OT pacCTOSTHIY
MeX(y COCelHMMM KJIeTKaMM, WJIM, TOYHee, MEXXAY LUeHTpamu K
noJeii.

* B 10 Bpemsi KaK BeJINURHA SANEP MO X0y 3mMOpHoOreHe3a HapacTaeT CpaBHUTEN)
HO He3HaunTeNbHO, 00BEM GOJILIIMHCTBA KIJIETOK 3mOpHOHAIBLHOTO OPrannsma ouey
MaJI N0 CpaBHEHMIO C KJIETKaMH B3pOCJIOF0 OpraHu3Ma.
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Msl pacroyiaraeM IMO03TOMY JJisl IIPOLIECCOB PASBUTHS ABYMSI UCTOY-
gUKaMi (HapyMeHHUSs] MILEHTHYHOCTHUY axTyallbHbIX MO-
Jiei, @ CJIe[oBaTeNbHO, CTPOTOTo IeTEPMUHM3MA B XOfie pasBUTHSI M BO-
obuie B TOBENEHHY 3JIEMEHTOB HEJoro. JTUMH daxTopamu Oyayt:

BO-NEPBbIX, [a)Ke CaMble He3HAYHTeJIbHble KoneGaHMsi B CpelHUX

ACCTOSTHUSIX MeXXAY 3JleMeHTAMH 33a4aTKa;

BO-BTOpHIX, YTO, HOBHUAMMOMY, eiie Oosiee CylileCTBeHHO, CTATHCTH-
yeCKMH 110 CYLIECTBY. XApAKTEp 3aKOHOMEPHOCTH KOHQHIypaiuii Hepas-
HOBECHBIX KOHCTeJUISiMi M aKTa MX NepeXofid K BeCTUI HaJIbHbIM TIPOLeC-
caM.
JleliCTBUTENbHO, H30AUHAMUYECKHE MOBEPXHOCTH KaK Co0CTBEHHOIO,
TaK U aKTyaJbHOTO KJIETOYHbIX MoJiel mpefcTaBisiior coboit reoMerpu-
4eCKHe MeCTa, XapaKTepU3yHlivecsi paBHbIMH 110 BeJIHUMHe BEKTOPaMH,
HallpaBJieHHe KOTOPHIX NPEJICTABJISACTCS: pAAMATIbHBIM. JIpYTUMH CIIOBaMH,
110J1eM JIMIIb HA HEKOTOPBIH OKailiuii MOMEHT OIpe/leJisieTCsl TPaeKTo-
pusi BO30Y)KIEHHbIX MOJIEKYJl, MPHHAJJIOKAWMX Tonorpaguyecku B
MOMEHT Iepexofia B cocTosiHMe Bo30yr)kaeHUs1 K Tofl MM uHoN H30aH-
HaMUYeCKo# MoBepxXHocTH. Ho atuM axToM panbHeluas cyanba Moie-
KyJibl OIlpefieJisieTCsl, KOHEYHO, [aJieKo He OJHO3HAYHO, TAK KaK OHA
3aBUCHT ellle ¥ OT CNleAYHIIHX MOMEHTOB: BO-NlepBhIX, 0T ee OymyKaiiliero
COCEJICTBA, T.~e. 0T XMMHYECKOI'0 XapaKTepa M COCTOSIHUST BO30Y)KIeHUs
Oxainmx K Hed MoJyieKyJi, BO-BTOPbIX, M CAMO olpefiesieHHe TPAEKTO-
pMM He BIIOJIHe OfHO3HAyHO, MO0 cooOWaemsiii Mosem BekTop OyneT
10 CYLEeCTBY JMUIb OfHOH M3 ciiarallMx, onpefessolell Hapspy ¢
HeyNOpPsIIOYEHHbIM TeIJIOBBIM JIBU)KEHHEM MOJIEKYJIbl, ee pedJIbHYI0
TPAEKTOPUIO. .

Hcxops m3 Halleil KOHLEIMU I10Ji51, eCTh BCe OCHOBAHUSI CYMTATH
BeKTOp NoJisi pelualomieii craranwiileii B0 BHYTPeHHUX YUaCcTKAX aKTyalib-
HOTO TOJIsi, HO ero BIMsIHME 0JDKHO, KOHeuyHo, ocnabesath cooTercT-
BeHHO T'pajiMeHTy IIOJIsi.

Q603nayast atu Coo0parkeHMs B Halllell IIpe)KHeli TepMUHOJIOTHH,D & 3-
Jnyawnieil HOPMUPOBKY U JleTepMHHALIMIO IIPOLECCOB B 3JIeMEHTAX
€0 CTOPOHbI O00BEMIIIOIMX eMHHUL, MJHM (aKTOpOB, Mbl NPHXORUM K
BLIBOJy, YTO BO3 el CTBHE KJIETOYHB X MoJed HA
cybcTpaT HOCHUT XapaKTep HOPDMHUPDOBKM H Mo~
3TOMY KOHUENMUMM MOJNSI Yy)KAa Ta cTelleHb J[leTepMHHM3Ma, KoTopast
Moryia 6bi mpUAATH el sIBHO aHTHOMOJIOMMYeCKH# XapaKrep.

JelicTBUTENbHO, €CNIM [PU3HATH YMCTO CTATMCTHYECKMI Xapakrep
3aKoHoMepHoCTell KOHQUIYpaimii ¥ KoJM4YeCTBA HepaBHOBECHBIX KOH-
CTennsinuii B mpepfesiax KaKao# KJeTKH, TO BIIOJIHe eCTeCTBeHHO O)KHU-
Jath, yro BCE MOBEMleHME W Pa3BUTHE SKBUIIOTEHIMAJIbHBLIX KJIETOK Oy-
JleT B pgocTaTouHOo# Mepe MHAMBHAYAJIBHO, M €CJIM YCTAHOBMThL HEKHH
CXemaTHYeCKHH CTAHAAPT [l NoBeleHHs KIIeTOK JAHHOI 011Hop011HOf"I
T'pynnul v ¢ Haweil HOBOI TOYKM 3peHMs, TO BeCbMa BepOsiTHO, UTO JIMC-
Uepcusi oTHesIbHBIX eIWHHI] BOKPYT Hero OyieT HocuTb HOpMAJbHbiH
Xapakrep, T. €. MOAXOAUTD TOJl XaPAKTEPHCTUKY «HOPMUPOBKHY.

Taxum 06pasoM, Mbl BHAHM, YTO TOHATHE HOPMHUPOBKH TaK)Ke CO-
XpausieTcst B moJsiHoO# Mepe M B CBeTe HALIMX [peJCTaBJieHHit 0 KjeTo4-
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HbIX 10JisiX. Ho B TO BpeMmsi KaK epBoHAYaJIbHO HOPMHPOBKA IOBEJleHH
3JIEMEHTOB PACCMATPUBANACh HAMM KaK Pe3yJbTAT BO3/IEHCTBUS Bhillle
CTOsilel MHCTAHLMHU (HAAKJIETOYHOIO TIOJIS 11eJIOro) ¥ KJIETKaM IPHMIIH
CHIBAJIaCh  3HAYUTEJbHAsl CTENeHb ABTOHOMHOCTH, Telepbh MOHATH
HOPMMPOBKH» OTHOCHTCS1 K BO3JeHCTBMIO IIOJIsi Ha MOJleKyIIﬂprI
NpoLecCHl.

IoBesieHue KiieTOK BHIBOEUTCS, TAKUM 06pasom, WMEHHO, U3 3JieMeH]
TAPHBIX POLECCOB, 10 OTHOLIEHUI0 K KOTOPbIM caMa KJIETKa SIBJIsieTCH
yIKe (wenbiMy.

Ham ocraercst KOCHYTBCst B caMoil obeit opMe BOIpoca 0 MOCTY
JIMpyeMoii AHU30TPOIMM KJIETOYHBIX MNoJie.

Briosine MoHsITHO,YTO MPM YMCTOH I'MIIOTETHYHOCTHM 3TOr0 MpeAcTay
BJIEHHST MbI JIOJDKHBI OT'PAHHYUTLCS HavboJlee POCTHIMU U3 p,onycmmmi
B IAHHOM CJlyyae MpeJlloJI0XKeHHH.

Kak Oygmer BHMEHO M3 [anbHeiillero, MpH MOMbITKAX npnmeHeHm
HAllero MPHMHLOWIA K KOHKPEeTHLIM IIpobiiemaM, MO)KHO OF paHUYUTLCS
CHIEYIOIUM [IPOCTEHINVIM MPEACTABIIEHVEM:

Ilone xapaxTepu3yercsi 3JUMMICOMAHBIMH H30JUHAMUYECKHMH I104
BePXHOCTSIMU (IIpH 3TOM, BooOlile IroBOpsi, He 3JUIMIICOMAAMU BpAIeHUS);
Bonbwasi ock ajumnconaa coBnanaeT ¢ 60abLIoH 0CHI0 3JIIIMIICOMIHOTC
Spa, MX LEHTPbI TAK)Ke CORMAAAIOT.

HcTounMK Tonsl NpefcTaBiisieTcsl AJisi YIPOLleHMST KOHCTPYKLMY
TOYeYHBIM, COBNAJANIMM C HeHTpoM siipa. M3ogunammuuecKHe MoBepXi
HOCTH NPEeACTABJISIIOT co00if, KaK Mbl YiKe BMJieJiM, T€OMeTPHYECKHE
MeCTa paBHOBEJIMKMX BEKTOPOB, HANPABJIEHHE KOTOPHX 3aaHO NPSIMOH
CRA3LIBANONIEH JAHHYI0 TOUKY IIOBEPXHOCTH C LeHTPOM MOJIS.

Tax kak yucsa, BeIparKawilie OTHOLIEHHE JJIMHBI TpeX ocCell JIIMIH
COMAd, BeJIMYMHBI HellpepbIBHO BAPLUPYIOLINE, TO 3TUM CAMBIM Y)Ke IIPH
aroil npocreiiiueil popme _AHM30TPONUHM yCTAHABJIMBAETCS HEOT PAHMYEH;
HOe MHOToo0pasue nosieid, Gojiee ueM OCTATOYHOE JUIsi TOIO, YTOOH
MPU3HATh 3AKOH M0JI51 BbIpaXKeHHeM BHA0BOII crietHpudHOCTH.

C upyron CTOPOHbI, B3AUMOJHCTBYE GOJILIION0 KOJMYECTRA KJIETOYH
HbIX MoJieff MNpeprionaraeMoro HAMM THMIIA AHUIOTPOIMH IIPUBOMT K
HEOTDAHUYEHHOH CJIOKHOCTH M pasHoo0pasHIo CTPYKTYpbl pe3ybTHPY-
UMX AKTYaJbHBIX MOJeH. ,

Mebl orpanMyumest 03TOMY HPH HAIMX [JaIbHEHIINX nompoennmﬁ
UCKJIIOUUTEJILHO [0JISIMH, AHU30TPOIMHUST KOTOPHIX COOTBETCTBYET 3JLIMII-
coMaam.

.
i

5. MOJIE KJNETOYHOro REJEHUSA }

IMpouecc KieToYHore geJieHHs1 3aHMMAET CoBeplleHHO ocoloe MeCTd
Cpeli BCeX JKU3HEHHbIX MPOsIBIEHUH, TAX)Ke M C TOUKH 3peHusi Teopm/i
noJisi. [peanonaraercsi, 4yro KJeTOYHOE 110JIe sABJIsieTCst, BOOOIIe I'OROPS;
MHBapUaHTOM, peryyupymolieil BeCb XOJL MOJIEKYJISIDHbIX [POLECCOB,
Yepes UX MOCPECTBO U -MAKPOSIBIIEHUS], HO IIPOLECC KJIETOYHOTO Jelie
HMS1 SIBJISIETCS] B TO K€ BPeMsi ITPOLECCOM 3BOJIIOLMY M KJIETOYHOTO T10Jisl
OPUBOAY K €ro YABOEHUI).
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YiKe u3 caMoro (paxkra oTCYTCTBUSI HHBAaPUAHTH BHITeKaeT BCS TPy~
HOCTb CaMO# NONBITKU CO3AATh XO0Tsi Obl 00lllee MpepcTaBlicHHE O BCeM
MeXaHM3Me KJIETOUYHOI0 [ieJieHHsi C TOYKHM 3peHMsi Teopuu mosifl. Ero
ueTKAsi 3aKOHOMEPHOCTb M CTPOrasi, NOXOAslasi [o feraliell BULOBast
crieGpUUHOCTb MOT'YT ObITh, 0JHAKO, HECKOJIBKO HPHOIIM)KeHbl K HALIEMY
MOHMMAHMIO MPY HEKOTOPBIX [PEAIMOCHIIKAX, BbITEKAIOWUX U3 TeopUH
110J1s1 UJIM COIJIACOBAHHBIX C Hell.
Mbl BoJDKHBI [IPe)KAe BCero IPUHSITh BO BHUMAHME, YTO MHTO3bI MJIH
BOBCe He HACTYNAWT B JIAHHON KAaTeropuM KJIETOK, MJIM NGBTOPSIIOTCS.
HECKOJIbKO pa3 €O CPABHMTEIbHO KOPOTKMMH NPOMEIKYTKAMH BpeMeHH
B MOKOJIEHUSIX OflHOH M TOM )Ke KIIeTKH.
Kak mokasanmn uccnepoBanvsi I[Tounoma peBo it (36), Ha nepe-
YKMBaMWIleld TKAHU (3MUTeJIMH POroBUIBI JISATYIUKM) B TeYeHMe HpHOIIM-
3UTeNIbHO OJHOTO YACA MepeyXMBAHMS He TOJIbKO BO3SHUKAWT KBAa3W-
CIIOHTAHHbIE MUTO3bl, HO YAAeTCs1 M CTUMYJISILUS JIeATeJIbHOCTH Pa3MHO-
YKeHHs1 [yTeM MMToreHeTHyecKoro obsyuenusi. M3 aroro gaxra Mo)xHo
3AKJIOUUTB, UTO KJIETKA MOXKET Copfiep)Kathb B cefe BeCh IIacTHyecKHii
MaTepHall 1 BO3MOYKHOCTb 3HepreTMUYeCKHUX MPOIECCOB, [OCTATOYHLIX IO,
Kpa¥Hell Mepe i1 0 JHOT 0 MMTO3a.
Crapsie uccnefiopanusi FofneBc ko r o (7) HaZ o0wMM KON Ye-
CTBOM sIIepHOI'0 BellleCTBA (XpOMAaTMHA) NPHU JPpo0eHUM SIUL MOPCKUX
eKell, MMOKA3aJM, YTO 110 CPABHEHMID C SIIPOM OILIOROTBOpPEHHOTO siiila
KOJIMYEeCTBO XPOMATHHA B CTafiMM OJACTYJIb (€CJIM CJIOXKUTH XPOMATHH
BCeX sifiep) yBeJIMYEHO BO MHOFO [JECSTKOB pa3 3a C4eT CoOCTBeHHBIX
pPecypcoB KJIeTKM, TAK KAaK HA 3TUX CTANUAX JIMYMHKA ellle HUYero He
oI JIoIAeT.
. Janbueiiume unccienoBanusi Maswunra (31) obsapywunu, ure
9TO 3HAYMTEJIbHOE HAKOIUJIeHHe XPOMATHHA SIBJISIETCS [0 CYILEeCTBY JIMIIb.
ero neperpyniupoBKOH M OKOHYATEJIbHBIM CMHTe30M, TaK KaK yXKe [0
Hayajya [po0blieHNs1 OCHOBHbBIE 3JIeMeHThbl XpPOMATHHA (IIypUHOBbIE 0CHOBA~
HUSi, HYKJIEUHBb) [PECTABJIEHBl B HY)KHOM [Jisi JajibHeHIUMX CTajuii
IpobyeHus1 KoiuyecTBe.

Comnocrapiienyie 3TMX AAHHBIX HPMBOJUT HAC K CJleHYHIEMY BbIBOAY.

KonnyecTBO XpOMATHHA B MHTepKHHe3e MeXKAy ABYMS [eJieHMsIMU
MO)KHO cuuTaTh NpHOIM3UTENIBHO NOCTOSHHBIM. Upe3BbluailHO pes-
Koe ontuyeckoe cboralmenye XpoMaTHHOM sifipa B npodase MOXKHO 00b-
SICHUTD TEM, YTO B HHTePKMHE3e XPOMATUH HAXOAUTCS B HCTUHHOM pacT--
Bope MJIM BO BCSIKOM CJIy4yde B TAKOM COCTOSIHMM [JUCIIePCHOCTH, KoTopoe
Y>Ke He BAaeT ONTHYECKHMX KAPTHH.

XpoMaTvHU3aIMsl siipa B paHHMX 1npodasax siBysiziach Obl ¢ 9TOM
Toyky 3penust Mo cyllecTBY YKPYIIHEHHEM, XapaKTep KOTOPOro 0CTAETCA
Cripesrenuts X0Ts1 OBl MpefIIOJIOXKUTEJILHO. )

K10y K HoHUMaHHI0 HAM J1aeT 3/eCh, IOBUAUMOMY, M3yuyeHHe MeXa-
HU3Ma MMTOreHETHYECKOI'0 JeHCTBUSI YJIbTPA(UOIIETOBBIX (POTOHOB, TAK
HaspiBaeMoro 0CHOBHOTO MHTOTEHETHYECKOTOo addexra.

b 6BBl/IILy Ba)KHOCTH BONPOCA Mbl OCTAHOBUMCST HA HeM HECKOJIBKO IOA-
O0nee.

47




IMpentuecTBYIOIMMH UCCIIEA0BAaHUAMU ObliM 00HA py)KeHbl CHHTETH
weCKMe Mpoliecchl B MenTHAaX (MelTOHe) M oNpefesieHHbIX KOMOMHA LUsiX]
AMMHOKHMCJIOT TPH MX MUTOreHeTMYeCKoM o0nyuveHum. ~

Ilpu atoM ycTaHoBieHb! cliefywolive (GaKTbL:

1) 3ddeKkTUBHOCTD oNpefesieHHON [JIMHbI BOJIHBI MpU  00J1yYeHUM]
3aBHCUT He OT BeJIMuMHBI (HOTOHA, & MCKIIOYMTEJIbHO OT CTelleHH ero]
niorJiolllenusi o0nyyaembiM CyOcTpaTOM. _\

2) CyulecTByeT, OfHAKO, pe3Kas [JIMHHOBOJIHOBAsI rpauuia 3(gex
TUBHOCTH, He COBNAjawliasi ¢ rpaHMuel MoOIJiomeHUs! yabTpapuoed
TOBBIX NTy4eit cyGcTpaToM M 3aBUCAINAS UCKIIYUTEJILHO OT MpefieibHOM J
TI0pOTOBOMH BeJIHYMHBI MOTyIero MposiBUTh CBoe AelicTBue ¢oToHa. 3TOTY
JIJIMHHOBOJIHOBbBIM MpefieNl pa3jiMueH B MOJIHOM TeMHoTe (2700 A=105]
KKQ1.) U TpH TOACBEYMBAHMM BHIUMBIM MJIH WHQPAKPACHBIM CBETOM;
{n015000 A). Takum obpazoM, HeobxopuMasi 7151 [IPOLIECCA CUHTE3A IHeP~
THSI MOXKET I0JlaBaThCsi ABYMsi MopuusiMH, oblieil cymmoli He MeHblile]
105 xKaa.,Ipy 3TOM, OOHAKO, - yNbTpaduoieTOBbl (HOTOH He ROJDKeH]
ObITh MeHblle 3260 A=87,4 kraa. ‘

Jta TOYHO ouYepUeHHAs] SHepreTHYeCKAsl XaAPaKTepUCTUKA HAXOMHUT
BIIOJIHE YAOBJIETBOpUTENbHOE 00BsiCHeHHe B TOM (paKTe, 4TO 3aTpPaTay
SHepIMM [Jis1 oTllennenusi aroma H or amunorpymner (NH,) paBna 8T
KKga, T. e. COBHAJjaeT C AJIMHHOBOJIHOBOM rpaHuiei 3dpeKTHBHOCTYH;
HoTOHOB. _ .

HcnbiTanne 3HepreTHYeCKMX IIPEANOCHUJIOK VI MU TOT e HEeTH
YyecCcKOF 0 AeHCTBHA (OTOHOB HA [BYX CTOJb PA3JIMYHBIX 00BEKTAX,]
KaK 3MUTeJIMA POroBUIBl JSIFYIUKM M ApPOMOKeBble KYJLTYphl, 00Hapy-
JKMJIO HOJIHeHIlee CcOBHMaJeHHUeE CO BCeMU TOJILKO YTO Ile
peyMClleHHbIMU [iJI51 CHHTETHYeCKHMX MPOLecCcoB MapaMeTpaMM a(ieKTHB
HoCTH 0011y yeHms1. ;

Msl BOpaBe cfienatbh M3 3TOT0 BbIBOf, YTO MU TOTreHe TH Y e CH
Koe feicTBHe ynbTpadruoneToBb X QOTOHOB HC
yepnoBaeTcss cTUMynfiuueddl nNpoyeccoB CHH:
T e3a. ATaK Kak, ¢ ApYrol CTOPOHbI, PSJ 9KCHe pUMEHTAIbHBIX AaHY
HbIX ¢ Y0equTeJIbHOCTLIO MOKAa3bIBAeT, YTO HOTJIOLieHMe CO3peBluel K
JIeJIEHHI0 KJIETKOHM HeCKOJbKUX YJbTpaduoJieToBeIX (OTOHOB SIBIISIETCSE
HeoOXomMMBIM M pell a0 MU M QakTopoM [Jisi ee [elleHHS, TO,)
PE3OMHUPYSI, MOIKHO CKa3aTh, YTO CTAPTOM INpOLIECCA [ieJIEHUs1 SIBIISIETCSH
CTHMYJISILIMSE MENTUAHOTO CHHTe3a.

Mebl mogxoaMM 3THM yTBEp)KAeHUEM K OCHOBHOWH Mpo0JieMe mMuT03a .§

Bpsifi iu Mo>KeT mopJie)KaTh COMHEHMIO M, BO BCSIKOM Cllyuyae, HOJDK
$0 NOCTYJIMPOBATLCA Te0pHeH 10151, YTO MHTe pKMHeS eCTh [IPeeMCTBEHHbIA
AKT HEeNpepbH BHOTI 0 IMpolecca Co3peBaHusi K Murosy. C aroif
“TOYKH 3PeHMs1 MorJionieHMe GOTOHOB, SABJISAACh (PeHOMeHOJIOTMYeCKH KaK
OBl cTapToM mpolecca [ejieHUs], TPe/ICTABIIsIET, B CYNIHOCTH, MOIYHbIH
CTHMYJl, 3HAUMTEJIbHO YKOpauuBalIMii CIOHTAHHOE TeYeHHe Mpoleccd
co3peBanusi. Ilpy nonHoM orcyTcTBuM YibTpaduoseToBbx (GOTOHOH
NpoLecC MpoTeKaeT HACTOJIbBKO Me[lJIeHHO; YTO MOXKHO TOBOpUTh O erd
daxtiyeckom samupanum. IloaToMy B ueHTpe BHHUMAHHSI MpU aHAJIH3E
poliecca fieJieHNs OJDKeH Bce YKe CTosI1b BOMPoC 0 TP e eMC T B e H
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g 0 CTH, T.e. HeNPEPHIBHOCTH LUKJA 3BOJIOLMM, MPUBOJSLIErO K fle-
sieHHMI0. MHTOTeHeTHYeCKOMY W3JTyYeHHI0 NPMHAMJIEKUT JHMIIL OIpefie-
yienve (PAKTOpa BpemeHHM, MPAKTHYECKH, ORHAKO, pelIajoliero BOIMPOC
0 TOM, ObIThb MJIM He ObITb MUTO3Y. y

[TpeeMCTBEHHOCTb MMTO30B IIOCTYJIMPYETCSi, KOHEYHO, M NpH KJiac-
¢HYECKUX MPeJCTABJIEHMSIX LIMTOJIOTMM, BBUJIY ITOCTOSIHCTBA KOJIMYECTBA,
a 4acTo U creludUUeCKUX KOHQUIrypauuili XpoMo30oM B HECKOJILKMX I10-
CJIeAYIOUHX KIIETOYHRIX IOKOJIEHMsIX (B 0CO0EHHOCTH 3aMeuvaTtesibHBI
pannbie B o Be pu Ha Onacromepax ackapup). OfHAKo, NpeCTaBIIeHUS
00 (OKBHMBAJIEHTAX® XpOMO30OM B MHTepPKHHe3¢ 00bIYHO HATAJIKMBANTCA
na OoJbllMe, AAXKe MOYTH HEMPEOROJIMMbIE TPYRHOCTH Oarofapsi uanmu-
Hell «MaTepHaJM3auuMy MOCTyJMpyeMbix oOpasoBanuii*. B srom tpya-
HOM BoIIpoce BbisICHsieTcsl, ObITb MOyKeT, B ellle Oonbluell cTeneHy, yem
00bIYHO, BCS1 HEMOMYCTUMOCTb M ORHOCTOPOHHOCTh KOHCTPYKUMIi B CyG6-
MHKPOCKOMUYeCcKo# chepe mo obpasy M mofobui0 MHKPOCKOIMHYeCKH
pupumMoro. JledcTBUTeNnbHO, IpeficTaBsieHde 00 YCTONUMBLIX HUTSIX OT
6yc», COXpaHSIIOIIMXCS1 B MHTE DKUHe3¢e B 51 p€, HATAJIKUBAETCS HA LIeJibiii
psA, 3aTpy[HeHuii, KoTopble Mbl He GyzeM pasbupaTh 3/eCh. '

Ho B cylileCTBeHHO HHOM CBeTe MPEACTABJISIETCS Td )Ke, IO CYIHeCTBY,
OHITh MOXKET, [IPABMJIbHAS MbICJIb, eCJIM Mbl 00JieyeM ee B 0oJiee JUHAMM-
yeCKyI0 (opmy.

Mo>xHo cele mpefcTaBUTb, 4YTO PAaCTBOPEHME XPOMO30M IpH 3aBep-
MeHUH MUT032 He JOXOAUT A0 KOHIA U IIPH UX ONMTHYECKOM UCYe3HOBEHUH
COXpaHsieTCs1 He «HUTKA OT Oyc Oe3 Oyc», HO KOMILIEKC ITeNTHAHBIX (Xpo-
MAaTHHOBBIX) lenell, 00safaliMX TeMHM JKe II0 CyIleCTBY CBOHCTBaMHu,
Y70 U MUKPOCKOIMYECKU BHIMMBIE XPOMO3OMBI, T. €. TAK)Ke M CBOCT-
BaMM MCTOYHUKOB NoJsisi. EcJiM 3To Tak, T0 Ta UX B3aUMHAs1 0 pPUEHTHPOB-
K4, KOTOPasi B MepHo]], MUT03a BOCTIDHHHUMAETCs] KAK 3aKOHOMEpHAs CU-
CTeMa XPOMO30M, COXPAaHsieTCsl, KOHEYHO JIMIIbL B IIPUHLIMIE, HO He B
TOYHOM BOCIIPOM3BEIEHMH M B MHTepKHMHe3e. JTHM caMbM olecreun-
BAETCST BCS NPEEMCTBEHHOCTb MMTO30B B IOCJEAYIOHMIUX HOKOJIEHUSIX,
€ KJIACCHYECKOM sICHOCTBI0 BHICTyNammasi, Kaxk nokasan Losepu, npu
JNpo6sieHUM siiina ackapuf; 3To siBjeHUe ObUI0 00HAPYIKEHO M BO BCeX
TeX 00beKTaX, I'le HA B3AUMHYH) OPMEHTHUPOBKY XpoMo3om Obuio obpa-
lleHo MOJDKHOE BHUMaHHe (HAIpUMep, B KJIETKAX KOPELIKOB JIYKa).

Jloxanmsaiusi, a oT4acTM M JaiibHeinas cyavba XpomaTMHa, Bbl-
Wejiiero U3 COCTABA XPOMO30OM, MOXKET ObITh, KOHEYHO, 0YEHb PA3JIMYHA.

MoyxHO cefe NpefCcTaBUTL M ero MOJIHOE PACTBOPEHHE M YACTHYHbIH
X¥MMYeCKHIl pacnaji M, HAKOHeEL], JIOKAJIM3aLUI0 B 3HauuTeIbHOM cTemne~
Hi B BO3POKAAWLIEMCS KO BpeMeHM Tesioasbl sifiphblllKe**.

Mbl BO3BpaliaeMCsi 3TMM CaMbIM K BLICKA3aHHOMY Y)Ke paHblle
Hpennosio)KeHUK, YTO HCTOYHHUK I[0Jis1 B KJIeTKe .BHe MMT03a CBSI3aH C
te———

* JTuckyccusi Bopepn U PHKa OTHOCHTENBHO AOMYCTHMOCTH «HuTH 6yC 6€3 Gycr.

*% Moryiyie BO3HHKHYTh HPOTHB MOCJIEHETO JONYLeHHs BO3PaXKEHMsl, 4YTO

XUMISM SIIPHILIEK He COBNANAET C XMMHM3MOM XPOMO30M (TaK Ha3bBaeMBIl OKCH-U

A3UXpPOMATHH), HE SIBJISIIOTCSl, KOHEYHO, CYHIECTBEHHBIMHM, TaK Kak MOYXHO AOTy-

CTurs, HaKonJieHMe B siIpHIIIKE He OKOHYATEJIBHOTO XPOMATHHA, A JIMIIb HEKOTOphHIX,
Hpapna, OCHOBHLIX €ro CljaraeMbix.
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AAPBILIKOM (WM, IPH HAJIMYUM HECKONBKMX, C KAKMM-TO ONpe/ieJieHHb
M3 HHUX). ‘ ) ;
970 mpeanoso)KeHUe BIIOJIHE FAPMOHUPYET ¢ HALIMM OCHOBHBEIM Te3H-)
COM, YTO0 MMKPOCKONHYeCKAsi XpOMAaTH3alusi siipa B CaMbiX PAaHHH
CTajusiX MUTO3a obycjioBjieHa He CTOJILKO oboraujeHueM KJIETKM €O+
CTaBHBIMM YaCTsSIMM XpPOMATHHA, CKOJIbKO TpeBpalleHUeM MOJIEKYJISIpHO]
JHUCNEPCHBIX NenTUAIoB (B JAHHOM CJly9ae BXOASILIIMX B COCTAB XPOMAaTH-]
Ha) MyTeM YCTAHOBJIEHUS NENTHHLIX CBsi3eif, B Ype3BbYailHO KPYIHbIE
M [03TOMY COBEpILIEHHO HeyCTOHYHBBIE KOMIUIEKCH (KOHCTEJUISILUM)
KOTOpble MOXKHO Obiio Obl 0003HAYNTHL KaK (KBAa3WHEPABHOBECHBIED. |
Takoe 3aknioyeHre HANpPAUIUBAETCS U3 SIBJIEHNH MHKPOCKOMHYECKOMH
AleTpafanuy XpoOMaTHHOBOM (QUIYphLI, KOTOpasi BHI3BIBAETCS KAK 0XJIA)KA
AieHUeM KJIETOK BO BpeMsi MuTo3a (0. Tepreur), Tak v Hapko3om (Hemer)f
MV NpH NPUMEHeHUH TYWMTeJIs, MOJIHOCTLI0 MMPHOCTAHABIUBAIOIIET]
TeyeHHE MHUTO3a. |
MuKpockonMYeCKM Jierpafjialiusl BbIPA)KaeTCsl B CKJIEMBaHMU BCel)
XpoMaTHuecKoil Qurypet B Gecpopmennbiil KoMoxk. O HapylleHUN MoJied
KYJISIpHBIX KOHCTeJNISIUM HA OCHOBAHMM 3TOH KapTHHBI, KOHEYHO, HEJIb3Y
Clie1aTh HUKAKOI'0 BBIBOJIA, TAK KAK TeXHHYECKH He BBHIIOJIHMMO 00Haj
pyIKeHMe MOT'yIieI'0 BOSHUKHYThb IIpH MOJIeKYJISIpHOM ferpajfialiuh MUTO3¢
U3JlyYeHMsI. '
IlpuBeneHHble HAMU JlAHHbIE [IOCTATOYHBI OJHAKO [JIs1 BbIBOJA CJi€§
OYIOLier'0 OCHOBHOT'O TOJIO)KEHUSI: '
Adns nmoppepXadHusi HOPMaldlbHOU 3BONWIHY
KOHPUIrypanguum XpoMO30OM 3aTpayuBaeTcs 3 HEDP
Frusi, M UX MOMeHTAaJNbHAasT KOEK(GUIrypauusa ory
pepfensieTCss MXMoJeM NyTeMeroBOo3iedcTBH
Ha MOJeKYJNsipHbe NpollecCCHhl.
i3 Hammx npefcraBieHuit 00 SKBUBaJIEHTAX XPOMO30M B HHTEPKY]
He3e BBbITEKAeT, YTO MX XPOMATHHU3ALMSA NPU BO3IHHKHOBEHUU MMTO30}
npefcTaBisieT coboli acCHM MM IS LMK B TOYHOM CMBICJIe 3TON
¢j10Ba, ¥T0 0603HAYAET, YTO NPOAYKT ACCUMMIISILIMM HUYEM He OTJIMYAETC
0T caMoro acCMMMIMpyIollero Havana. : 3
EcnM 3T0 TaK, To XpoMo3oMa B JiioGoii MOMeHT cBoero GopMupoBaHKS
M Pa3BUTUSA SIBJISIETCS] OLHOBPEMEHHO U TIPONYKTOM JIesiTeJIbHOCTH M CaMy
UCTOYHUKOM mons *.
Pa3BuBasi npejcTaBlieHle 0 XpoMaTH HU 3a LIMM XpOMO30Mbl, MCXOJIsiLIle
U3 ee COXPAHSIOL[Er0oCs B HHTEPKMHe3e 3KBMBAJIEHTa, Mbl, KaK OyATO]
BIAJiaeM B HeNpeofoJIMMOe NMPOTHBOPEYHe ¢ HALIMMU OCHOBHBIMH TP
NOChUIKAMU: JeCTBUTENIbHO, TaK KaK B030y)KIeHHble MOJIeKYJbl Xpof
MaTHHA SIBJISIIOTCA MCTOYHUKAMYU NOJIS1, TO, COTJIaCHO HALeMy: OCHOBHOMY
TI0JIOKEHHMI0, KaXKJas TaKasi MoJieKyJia CBOMM Bo3JieliCTBIEM Ha JIpYTYH

* Tar Kark Kouurypaiusi, a 6uITe MOXKET M MHTEHCUBHOCTL HOJIsi, HECOMHEH
3aBUCAT NpPH HPOYMX PABHRIX YCIOBHMSAX OT BEJMUYHMHH U (JOPMHE HCTOUHMKA, TO MOYY
HO NPEATONOYKUTh, YTO HA BCEM NPOTSHKEHNN MHTO03a BCE OCHOBHHE NapaMeTpnl NOMY
Kay10fl XpOMO30MK HENPEPHBHO 3BOJIOLMOHKPYIOT. B eme Goybuieii cTeneny 2
HMEET MECTO JUIsi CUHTE3HPOBAHHOTO M3 BCEX XPOMO3OMANLHHIX rnosieii ofmero Kig
TOYHOT'O MNOJISA. : ‘
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pomkHa Obia vl ee oTTaNKUBaTE. BMeCTe € TeM felicTBYe MoJiAL pacnpo-
CTPAHSETCSs], KAK Mbl NPUHUMAeM, JIMIIL Ha * BO30YKIeHHbIE MOJIEKYJIbl.
JIpyTMMH CJIOBAMH, MOJIEKYJIbl XPOMaHH3HHA, SIBISIOMMecs B Ka)<AbIii
[AAHHbIA MOMEHT HOCHTEJISIMM IOJIsl, AOJDKHBI B3aMMHO OTTAaJIKMBATHCSH,
yrO HMa NepBhIA B3IJIs, KOHEYHO, MPOTHBOPEYHUT Mpoueccy YCHIEHHO
npoTeKalllledf B 3T0 BpeMsi XPOMATHHH3ALMH, T. €. CUHTe3a XpoMaTHHA.

IlpotvBOpeune 3pech, ONHAKO, JMUIL Ka)Kylleesi:

CoryiacHO camoMy oIpefieJieHUI0 CyllleCTBOBAHME 3JIeMEHTaPHOIO MO-
JIEKYJISIDHOTO H0JISI CBSI3aHO C COBEpIIEHHO MIMOJIETHBIM COCTOSTHHEM
B030y)KJIeHHST MOJIEKYJIbl, MCTOYHMKOM KOTOPOro MOryT ObITh, KOHeyHo,
JMIIb 3JIEMEHTapHBie (T. €. BOSHUKAWIINE MEXIY NBYMSI MOJIEKYJAMM
WM aTOMAMHM) XMMHMYeCKHe 3K30TepMHYeCKHe mpoilecchl. M3 sToro co-
o0parkeHHs ¢ HeoOXOIMMOCTBLI) BHITEKAET, YTO Bo30Y)KIeHHbIE MOJIEKYJIbI
OynyT HAXOOMTHCSI B KA NAHHBIH MOMEHT B He3HAUMTEJIbHOM IO
CPAaBHEHHIO ¢ MX OOHIMM YHCJIOM MEeHBUIMHCTBE M TIO3TOMY He MOTyT
CJIYIKMTH 3aMETHHIM NPENSTTCTBHEM O HOBPEMeHHO IIpoTeKaoMyM npouec-
caM MOJHMKOHAEHCALMH XpoMaTHHA.

XpoMaTHHM3aLMI0 XPOMO30MAJIbHBIX 3JIEMEHTOB MO)KHO cebe Io3TOMy
NpelCTaBUTL CeAymuM obpa3oMm:

IKBHBAJIEHTBl XPOMO30M COXPAaHSIOT CBOll AMHAMHUYeCKMH XapaKTep
(B KauecTBe MCTOYHMKOB I0Jis1) M B MHTEPKHMHe3e Oyaropapsi ToMy, 4T0O
HX OT/leJIbHBIMM MOJIEKYJIAMU HelpepbIBHO MOIJIOIIAETCs 3HeprHs, 0CBO-
OoKpawmasics MpHM NPOTEKAIUX 10 COCEJCTBY 3K30TEPMHUYECKHX
npoueccax.

HsBecTHbIE 3aTpyHeHUs] ISl MOHUMAHMS NpeCTaByisieT To 00cTos-
TeJIbCTBO, YTO HECMOTPS HA TO, YTO HanpaBJleHWe BeKTOpoB 00Ilero
1oJis1 popMupyHOllelicsi XpoMO30Mbl HampaBJieHO O T H € €, B Mpollec-
Ce e XpoMaTHHH3aMM IIPOUCXOAMT HellpephIBHOE TIPHCOeJUHEHHEe HOBBIX
MOJIEKYJI XpOMAaTHHA, IOCPEACTBOM INEeNTHJIHBIX CBA3e#l, K y)Ke Cylle-
CTBYIOH[HM KOMIJIEKCAM.

Mer BcTpevaemest 3echb € OfHMM M3 MHOTOYMCJIEHHBIX CJIyYaeB NpH-
MEHEeHMS TEOPHM I0JISA, THEe Mbl BHIHY KIeHbl NPUGErHyTh K CIefYyIOmuM
TIpeICTABJIEHUSIM.

HaG6tonaemeiii pesysibTar SIBJISIETCS] YACTO CTaTMCTUYECKOM 3aKOHO-
MEepHOCTBLI0 B3aMMOJAEHCTBYSI ABYX aHTHOAaTHHIX (T. €, UAYHIUX B Tpo-
TUBOHOJIOXKHOM CMBICIIE) IpoLlecCoB. B MHTepecyIOIllleM HAC Cy4Yae MOXK-
HO OCTaHOBUTbCSI HA CJeAyIOIieM TIOJIOYKEHMH:

AxryanbHblii 3ayaToK HapacTawlieli XpoMo3oMbl o6pasyeT BOKpYT
ce0s ofllee mone, cnaraiomeecsi M3 OONBUIOro YHMCHA 3JIEMEHTAPHBIX
NoneH, BO3HMKAWIINX U HenpepbIBHO CMEHAWIINXCST B ee IpeaesiaX M
UCXO[sIMIMX OT MMMOJIETHG BO30Y)KIEHHBIX YaCTHI{ (MOJIEKYJ) XpOMATH-
Ha {(cp. rnaBy 3).

HykneompoTenppl, T. e. COCTaBHBle YacTH Oypnyliero XpoMaTHHA
HaxosiMecst B pacTBope B cepe AeHCTBUS XPOMO30OMANbHOTO MOJS),
BCTynaoT B HepaBHOBeCHble KOHCTEJUISIIMH, TPHHLMIIMAJIBHO He OTjiH-
Yalougyecst ot 06bYHbIX. VX BO3HUKHOBEHHME M pacmap camu no cefe He
ClocofeTBYIOT MPHCOEAMHEHHI0 HOBBIX BJIEMEHTOB K YXKe CYILeCTBylO-
€My ocTOBY XpoMmo3oMbl. Ho B JaHHOM CJlyyae MMTOr€HETHUECKHH pe-
%
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YKUM SIBJISIeTCS] AHTUOATHBIM O OTHOILEHHIO K IOJIF0 (PAKTOPOM, TaK KaK
OH (opCHpyeT MeNTHJHBI CHHTE3: APYTMMH CJIOBaMH, 3HAuMTeJbHAA
4YacTh BO3HMKAMIIHX HEPABHOBECHBIX MOJIEKYJSIPHBIX KOHCTEJUISILMU U3
HYKJIEONPOTEH/IOB NpeBpalllaeTcsl, moryioliast 3HeprHI0 (OTOHOB, B
NENTU/IHbIE KOMILJIEKCH! (XpOMATHH?), BBIXO/s1 3THM CAMBIM (II0 aHAJIOTHH
C BECTHTHsIMH) M3 Cepb! BO3LEICTBUA TOJIA.

[prcoeanHenye 9TMX HOBBIX MENTHAHBIX KOMIUIEKCOB K Y)Ke Cylle-
CTBYHUlEMy Tpe[CTaBJNIsieT CTATHCTHYECKUH Ipoliecc ¢ OmNpefielieHHOH
CTEIICHBI) BepOSITHOCTH.

Puc. 14. CoBmeCTHOE MepemenieHue BCell XpomMo30MajbHOU CHCTeMB! M3 nepBoHa-

yanbHol OPMEHTHPOBKM (a) K mockenywumum (5, 6... 9#). OpHeHTHPOBKA abep~

PAHTHHIX XPOMO30M OTHOCHTENLHO [OYEPHHX 3BE3Jl SICHO YKA3bIBAET, UTO OHH He

OPOAYKTH PACUIENNEHMsT O 1 H O ¥ XPOMO30MLI H OPUEHTHPYIOTCS 3aK0HOMEpHO
OTHOCHTENbHO Halopa XpomMG30M.

IMoppoOubiil aHANK3 BCETO XO0Aa IBOJIOLMU XPOMATHYECKOH (uryphl
B KopellKax JIyKa, npoussefieHHb# ellle B 1926 . JI. [I. Cypruy
(15), pan eit BO3MO)KHOCTb IIPUBECTH PsIf y0eaMTe IbHbIX 0Ka3aTeIbCTB
BO3J1eiicTBHA XpOMO30M JpYr' Ha [pyra, KoTopoe MOXKHO TOJIKOBAThb
TONBKO KaK B3aKMopeiicTBHe HX HoJeH.

Mzo6parkeHHbii Ha puc. 14 nepexoy oT MosAHUX nmpodas (Crupembl)
K MeTaaze MO)KHO TOJIKOBATb UCKJIIOUHUTEJIbHO KAK B3aHMHOE OTTAJIKH-
BaHUE XPOMO30M, UTO XOpolllo rapMOHMPYET ¢ HAIUMM IPeJiCTABJIeHHEM
HanpasJieHus1 BeKTopoB moJieil. Ho ocolenno uHTepecHa BriosiHe 3ako-
HOMepHAasi KOHQUIypaLHst Bcell XpoMO30MaJIbHOM CUCTEMBI, HAYMHAS €O
CTafHMU JouepHUX 3Be3l. 3fech BCelNad HAJIMIO [iBe abeppaHTHble II0
CBOEMY PacIOJIOYKEHHI0 XPOMO30MbI, KOTOPbIe, KaK JIErKo y0eauTbCS H3
NETANLHOTO aHAJM3a MHOTOYHCIIEHHBIX MHT030B, He TOMOJI OT U U-
H bl, T. €. He SIBJISIIOTCS MPOJYKTAMM PACUIENNIEHUsT 0 1 H 0 fi  XpoMo-
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30Mbl. VX cBoeoOpa3zHoe pacnonoykenve, n3obparkenHoe 6e3 BCAKHX
KOMMEHTapHeB U HA pUCYHKaX benapa, MoYKHO 66bACHUTE MCKJIIOUUTENb-
HO YCJIOBMSIMH B3aWMofeHCTBUS uBcefl CHCTEMbI XPOMO30M, YCKOJbL3al0-
IVYMH OfTHAKO B CHJY upe3BhIVAHHOI CJIO)KHOCTH M MOJIHOT'O He3HAHMSA
3aKOHOB OT/IeIbHOT'0 XPOMO30OMANbHOIO MOJIsI, OT Gojee MeTaJLHOTO
aHayy3a. ,

B cuny Tex ke npuunH Obi10 0bl, KOHEUHO, HEBLIIOJIHUMO THITATHCSA
BHIBECTH M3 33aKOHOB XpOMO30OMaNbHBIX MoJedl psAn feranedl sBoJloLMH
XPOMO30MAJIbHBIX KOMIUIEKCOB. CBeJleHHE OCHOBHOIO mpolecca IpoO-
AOJIbHOT'O PaCIIeNJIEHNs] XPOMO30M M PacXoXIeHHs1 0YepHUX XpOMO30M
K B3aMMHOMY OTTQJIKMBAHWI0 MX I0Jlell, MOXKHO TIPHHSITH JIMIUL Kak
npepmonoyenre. Ho caMo mpeanonoyenue o CylleCTBOBAHUH CpaBHH-
TeJIbHO MOLIHOIO TOJIsi BOKPYI KajK{o#l XpoMo3oMbl M CBSI3aHHBI C
9THM BRBIBOJl, YTO He TOJIbKO Ka)KJas XpOMO30Ma, HO U XpOMATHHOBAsl
(U Typa ABIAKTCS BO BCE BPEMSI CBOero CyllleCTBOBAHUSI C M C T € M 0 i,
Haxopasilleiicsd B COCTOSHHU MOABUINHOIO [H-
HAMHUYE€CKOro paBHOBECHS I, 3HAUYMTENLHO pACIIMpsIET
NepCIeKTUBEI [IJIs] IOHUMAHMA BCEX CTOJb MOPaYKAIHIMX CBOell CIOM-
HOCTBK) TIPOILIeCCOB KapHOKHHe3a. '

WHrepnperaliusi BCel'o LMKJIA 9BOJIIOLIMM aXpOMaTHUeCKOR (uIrypsl
B CBeTe TEOPHM IOJIS MpeACTanJsieT elile Oosee CIOKHYIO 3aa4y, YeM
aHajM3 xpoMaTHueckoil Qurypel. OpHako M 3keChb JOCTUIHYTH HEKOTO-
pble pe3yJnbTaThl.

HawnbGosnee TpysHBIM P15 TIOHMMAaHUs SABJisieTcsl HeoObluafiHo ITeCT-
phifi X0fi pa3BUTHSI KOHQUI'ypAlMH, CTPOEHHST M MeXaHUYeCKUX CBOMCTB
axpomaTHyecKo#l QUIyphbl, BKJIKYAA CIOA U LleHTPO3OMBL.

B ocobeHHOCTH NOpPa)KAWT pe3KHe pa3NHYUS UX MeXdHHYECKHX
cBoiicTB. Hapsily ¢ neHTpanbHBIMM BepeTeHaMH, o0yiaflaloliuMH, He-
COMHEHHO, 3HAYUTEJIbHOM CTeNleHbI0 POYHOCTH H YIIPYyTroCTH M COXpa-
HAKIMMUCST Aa)Ke B BUjle IIMPOKUX TsHKel, coeHHSIOUIMX [iBe Jlove-
PHHe KIJIETKH, MBI BCTpeYdeM M axXpomaTHYeCKHe PUTYpPH, HECOMHEH-
HO, HepaBHOBECHOI0 XapakTepa, pacrapjaiouyecsi (o6paTumo) HpH
OXJIKIEHUH B 3epHHCTYI Mmaccy [siiina Mopckux exeil, mo O.
I'epTBHu Ty (30), HIH paCTUT eNIbHBIE KJIETKH NpPHU HAPKo3e, 110
Hemeny (34)u np.].

[Tepexofs K LEHTPO30MAM, Mbl IOJDKHBI OTMETHUTb, 4YTO B Psfie
00beKTOB MX CNIeHM(PUYHOCTD, HMesI B BUy X0Ts1 Obl TOJIBKO LHMKJ
UX 3BOJIOIMA M CJIO)KHOCTb HMX KOH(UTYypanuM, He Mo)KeT ObiTb
IloBeprHyTa HUKAKOMY COMHEHHIO. B TO >Ke BpeMsl B psife CyyacB
HabyofaNnoch, YTO CHSIHUS B NPOTOIJIa3Me, HaNoMMHAKIMe II0-
JIipHbIE, HECOMHEHHO, BO3HHKAKT BOKPYT HeCHelM(PHUYECKUX 3epHHC-
THIX BKJIOUE HUI Tesla KJIeTKH.

K oatomy pasmooGpasuio npubamnsioresi eille pa3siMyYHble THIIbL
aXpoMaTHUECKUX QUIyp y BBICIIMX pacTeHHil, B 6ONLIIMHCTBE ClyYaeB
NepBHYHO OUTI0JISIPHAIX; B HEKOTOPBIX U3 HUX BHAuaJle MJIa3MEeHHbIe HUTH
OPUEHTHPOBAHbI COBEPIIEHHO HENPABHJIbHO HMJIM MPUOJU3UTENIBHO pa-
IvajpHO K sAARpY M JIMLIG TTOCTeNleHHO I'PYIIK PYIOTCA B MHOTOII0JIIOCHbIE
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ny4KH, 2 IOTOM B HacTosIl{ee BepeTeHo. Hapsily ¢ 3TUM y MHOTHX LiBeT- |
KOBBIX BCSl aXpoMaThyecKasi (urypa CBOAUTCS K HECKOJIbKHUM  CJierka }
GuOPHIINSPHBIM TSDKaM, OTXOMSIMMM 0T M3rHGOB XpPOMO30M U TePSIHo-
IUMCST TI0 HATIPABJIEHMI0 K NOJIHOCAM KJIETOK. !

K 3aromy pasnoofpasnio HopManbHO NPOTEKAKI{UX MHTO30B MO)KHO §
npubaBuTh elle ¥ HeCTPOTy peaKUuil B Pa3iMYHBIX CJIyYasiX SKCIepH-§
MEHTANILHOI'0 Bo3fieiicTBUA HA mpollecC Aenenusi. Tak, HanpHMep, Ipu’
MHTEHCUBHOM LieHTpH(yTr¥poBaHUH sIML aM(puOuii nonyyarTcs upe3nbruaii- |
HO pasHoofpasHbie THIE MX aXpOMAaTHYeCKUX (UIYp: NpPH HEKOTOPhIX 4
obcTosiTenbeTBaxX HaGMIOAETCSl MOJISIpHOE CHSIHME, HECOMHEHHO (ub-|
PUILISIPHOTO CTPOEHMS, B APYIHX € TAKOM )Ke ICHOCTHI BRIPHCOBBIBAETCS §
rpy6o abBeosIsIpHBIL XapaKTep KaK BepeTeHa, TaK M IIOJISPHBIX CHSTHHM, |
T. €., B CYIIHOCTH TOBOPSI, Mbl JIOJDKHBI CHENaTh, BLIBOA 00 OTCYTCTBHM §
HCTHHHOM, MaTepuanbHo o00ocobsieHHON axpomarnueckoll QUIypel, Hj
HaboaeMy10 B 9THX CJIyYasiX KAPTHHY paccMaTpuBaTh KAK pe3yJibTaTy
fe(opManiu¥, BO3HHKAW0IL{ell NP JAHHOM 3KCIEPUMEHTAJIbHOM Bo3fleii-§
CTBHH. 1
Beckoneunoe pa3HoobGpasue, flayke B CaMbiX CYHIECTBEHHBIX 4epTax,
CTPYKTYPBl aXpPOMaTHUECKUX (QUIYp CO3[jaeT OTPOMHBIE 3aTPYyJHEHMS |
NP TONBITKE MOfBeeHUST UX TIop, ofivH o1yl npuHiun. O6pa3Ho Bb-§
pa)kasicb, MOYKHO CKa3aThb, YTO KJIETKA N0JIb3YETCHA CAMBIMU PA3JTHYHBIMY {
CPEeACTBAMMU. 1Sl IOCTH)KEHHsT HaMeueHHoil wenu. Ho momumo rpyboro,
HeJIONMYCTHMOTO AHTPOMOMOP(Y3Ma TAKOI'0 BBICKA3bIBAHMA U ero Gec-
COiepIKaTeJIbHOCTH, BOSHUKAKT Cepbe3HHE COMHEHHSI B TOM, MMeeT JiH
axpoMaTHueCKM#l anmapat ReliCTBHTeNIbHOe (YHKLHOHAJIbHOE 3HAYEHVE)
KaK annapar JieJieHHsl KJIeTKH. MHeHHsT HA 3TOT CYeT pe3Ko pacXofisiTcs,
U elile HECKOJIbKO JieT TOMYy Hazaj, BeJsa p (4) BoCCTaHOBHJI CaMbiM{
KaTeropMyeCKMM 00pa3oM CTapoe yYeHHe 0 POJIH LeHTPpaJIbHOT'O BEPETEHA'
B KaYeCTBe OpraHa «pacropa» IpH JeJIeHMH KJeTOYHOro Teja. - 1

CaMoe MeHblllee, YTO MOYKHO BO3pa3UTh NIPOTHB TaKOT0 NpelcTaBiie-}
HMSI, 9TO yKa3aTb HaA COBepIUIEHHO CIleLMAJIbHBIA, YaCTHLIM XapaKTep§
TAKWUX sIBJIeHUH 1 npuBecTH GeCKOHEYHEI P NPUMePOB, e NoA00HbI
TNPHHLUII He BBHIIEP)KUBAET KPUTHUKH. ]

Mo kpaiineii Mepe, ¢ OAMHAKOBLIM IIPABOM MOXKHO BLICKA3aTb M M-
METPajibHO TPOTHBONOJIO)KHYI0 TOYKY 3peHHsI HAa aXpoMaTHYeCKHif]
ammapat, KOTOPYK Mbl NONBITAEMCH pasBUThL HECKOJIbKO MoapoOHee. |

OcHoBHOW axpomaTHyeckMii ammapart (LieHTpaJibHoe BepeTeHO B €rcj
cambiX pa3noobpasubix MoAUPUKALMSAX) SIBJISIETCS KOPPeNsiToM (B MH-§
KPOCKONHYECKOM MOpPSIKe ; BeINYNH) BO3[IeHCTBUS MOIIHBIX XPOMO30-]
MaNbHRX moNeit Ha GenkoBble CyOcTpaThl. MUKPOCKONMYECKAs! HHThY
SIBJISIETCST KOMITJIEKCOM M3 GoJIpLIOro YMCJa NenTHAHBIX Liereil, opHeH-|
THPOBAHHBIX B IIEPBYI0 Ouepe/lb T0JIeM XpomMo30M. CTENeHb MX yCTOM M-~
BOCTH BapbUpPyeT B O4Y€Hb LIMPOKMX MPEEeNIaX—OT HEPAaBHOBECHOCTH
o0Hapy>xuBaemoii 6narosa psi MUKPOCKONHMY eCKO¥ ieypajlaliuy 1pH 0X
JNa)Kae HUH, JI0 HEKO'TOPoii CTene HU MeEXaHUYECK O IIPOYHOCTH, O'T/1A J1EH-]
HO HanmOMUHAIUel Kosarennbie Gubpuiinuu. CylieCTBEHHO NPU 3TOM,]
YT0 aXpoMaTHueCKass MUKPOCKONHUYeCcKas ¢ u-
rypa npepctaBinfieTco000 AHMbYACTh TOT O,
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9TO ONHOBPpEMEHHO CoBepllaercs BO BCeMm "
KI€ETOYHOM Telle, B ONpeflellaXx KoHCTEJJ s~
HUH MONEKYJNSIPHOT O XapakKTepa, 7. e. BHE
ONTHNYEeCKOW BUAHUMOCT M.

Me! npefmonaraem, TakuM o6pasoM, uTo SHaUMTeNbyas yacth Gen-
KOBBIX MOJIEKYJI, BXONSIMX B COCTAB KJIETOYHOIO Tesla, o6pa3yer Mok
BJIMSIHHEM XpOMO30OMAJIbHBIX MHoneil HepaBHOBeCHbie MOJIEKy TISIPHbIE
KOHCTEJLISILMM, HANpPABJIEHHE KOTOPBIX AHAJIOTHYHO MHKPOCKONMHYeCKH
BUMMOM axpoMaTudeckoil ¢urype. A%,

IT0. Npe/IIoNoKEeHKHE Y/Ia0Ch TIOATBEPAUTD 3nemeuirapnmm'-rpa¢n‘
UECKHMH KOHCTPYKLMAMH JIMIHD AJISL NIPOCTOl axpoma'mqecx-’oﬂqm-rypm
LBETKOBBIX pacTenyii. Tamxe, riie B.anmapat Bxogsit CaMO CTOSKTRbHO
LEHTPO3OMBI, H aXpOMaTHUeCKast QPUIypa BCTYNaeTB BHAMMYI £Bsisb
€ XpOMAaTHHOM JIMIb BTOPMYHO, SATPYyAHEHHS] NOKA He MO BuThb
HIPSOJOJIEHBI, g ¥

i~ —3

Puc. 15. Cxemarmveckoe M300paKeHHe NONA  OAMOI XpOMO30MEI. YpoH3-
BOIEHO HAMeueHB! N0 JUIMHE XpPOMO3OMbI ‘9 TOUeUHBIX WEHTPOB;, BOKPYr
HOTOPLIX ClleAyeT ONMCATD SNIRNCOMAL AHUIOTPONHM € OTHOLICHHEM JUIMH-
Holi K KOpoTKOH OCH Kax 2:1. BOKpYr HeHTPa XPOMOSOMEI ONMCAH Kpyr H
HaHeCeHa BeAMYMHA BEKTOPOR NOJA B ABYX €0 TOYKAX, COOTBETCTBYIOLIMX
TIPOAOIIKEHHIO OCH M CPeNHHbI MOHEPETHHKA XPOMOIOMAL.

Heo6x opumbi criepytomue, yie ompaBiasiiye cebs panee momyige-
Hus. -

Ka)kaasi xpomosoMa siBIIsIeTCS] HOCUTEJIbHMIEH OJISI, [JIMHHAS OCh
KoToporo coBnajaer ¢ ee ocbio. OfHaKo B BHAY TOTO, 9YTO Mbl He JiOKa-
JIN3yeM HCTOYHUK MOJISl B OINpPEMEJIEHHOM YYaCTKe XPOMO3OMEI M TIpefi-
TojiaraeM, YTo oHa SIBJISIETCS HOCUTEJIEM MOJIs1, KAK LeJioe, M MpoLiecchl
BO3HUKHOBEHMSI HepaBHOBECHBIX KOHCTEJUISILMH INPOTEKAIT B J106oM
€€ yyacTKe, To M KOHQUTYpaL¥si XpOMO30MAaJIbHOT'0 T10JIs1 He MOYKET ObITh
ClenyanbHO paccyUTaHa. : T

HeckonbKo ynpoleHHas. rpaduueckasi KOHCTPYKIHS MOJIS TOKA3kI-
Baer ofinaKo,4To MoJie XpOMO30MbI BOCTIDOM3BOJMT B CBoel ofieit hopme
TOT XapaxkTep aHU30TPONMH, KOTODBIf Mbl TIpHHYMAaeM AJIs COCTABIISIO-
WX ero XpOMATHHOBLIX 3JIEMEHTOB.

B ocHoBe (popMupoBanusi aneMeHTOB axpomaTvuecKo¥ QUryper Je-
Jar Te je MpoLlecchl NENTHAHOIO CHHTE3a, KOTOPbiE MBI IPUHUMAEM 1
Tpu GopmupoBanuM XpoMaTHHOBOro KNy6ka M XpoMo3oM. Tak Kak pe-
Wawmee snauenne NOMOmMEHHs] YABTPADHONETOBLIX (OTOHOB o0Ha py-
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JKeHo B paBHO# Mepe Jiist BceX (a3 MUTO3a,TO 3TO JIONyUieHHE 3aKOHH
Anst 0boux TMpoHeccos.

EcreCTBEHHO TIpEAIIONIOXKUTE, YTO B HENOCPE/ICTBEHHOM COCE/ICTBe
XpoMo30Mo#, TI0 HampaBJieHHi0 GoJbllo OCH AaHM30TPOIHH, CO3JAKTC
ONITHMAJILHBIE YCIIOBHMST NSt CTapra HeNTHAHBIX npoueccoB. Ilosro
nepBrie 3BeHbs1 06pa3youielicst menTuHO#M 1eny 6y AyT ACHO OPHEHTH P
BaHbl 110 HANpaBJIeHHI0O BEKTOpA I0JI1 XPOMO30MBI Y ee IOJIOCaA.

Jabueiiliee HapacTaHMe MHENTHAHON ILiemy OyfieT NMPOMCXOAMTH 3
CUET MOJIEKYJ] HepaBHOBECHHIX KOHCTeJUINUil, IMpHuyeM IO Mepe OTHA
JIEHHST OT XpOMO30MbI Bce GoJiee BCTYNaeT B mpasa obijee mosie. Tak Ka
AedCTBHE T0JIST PACHpPOCTPAHSETCs] JIMIIb HAa HepaBHOBECHBIE KOHCTE!
JISIMM, TO B MOMEHT MpEBPAIeHHsT 0TAEIbHBIX UX YHNACTKOB B TeIITH/IHB
Leny, nocneHle COXPAHAIT pacnolio)KeHHe U OpHEHTHPOBKY, B OCHO
HOM COOTBETCTBYIOIIYI0 KOHQPUIYPALUUHU KOHCTEJUIAUMH, KOTOpBE O]
3aMeHUNM. Ha TMpoTshKeHHM BCero Ipollecca HelpPephIBHO BO3HMKA
HOBble KOHCTeJUISLMM, ornpefielisieMble o0I{MM I0JieM, YAaCTHYHO CHOB
3aMeHsTIoNMecsT MENTHIHBIMY LeMsIMHM, NPH HAKOIUIEHHH KOTOpHIX TIQ
SIBJISIIOTCST 1 MUKPOCKOIH ueCKUe BeCTUIHH, T. €. AXpOMaTHueCKasl (PUry pa

M3 pa3BHTOTO HAMM MpeACTaBJieHUs] 0 (OPMHPOBAHHH aXpoMaTHye
CKOil QUrypbl BHITEKAKOT [IBA CYIIECTBEHHBIX MOMEHTA: BO-TIEPBhIX, €
HeTIpepPhIBHAS 3BOJIIOLHMS U, BO-BTOPHIX, C OJ{HOH CTOpOHBI, 0ueHb cJiaba
yCTOMYHUBOCTh, C Apyroil, — upe3BhivaiiHo Gosiblliofl AUANA30H BO3MOXNK
HBIX Bapuauuil aToil ycroifunBoct, nabnopaeMulii Ha pa3yMyHBEIX 00
eKTax. .

JelicTBUTE NLHO, €CJTH pa3BHBAEMble HAMH NIPeICTABJIEHUS] IIPABUJILHbBI
TO PABHOBECHBIE MOJIEKYJISIDHBIE CTPYKTYpPbl (T. €. NEeNTHJHbE Lenu
nepexofsiT Oe3 onpelie/IeHHBIX I'DAHNI B He pABHOBECHbIE KOHCTEJUIALIMH
U3 KOTOpPHIX OHH HeIIPEpPHIBHO BHOBL (GOpMHpYHTCsi. [lo3ToMy MHKp
CKOIIMYeCKHEe CTPYKTYPbl, BXOAAI{HeE B COCTAB aXpoMaTiueCKoil GUIy pbl
MO)XHO Ipe/iICTaBUTL Cefe KaK KOMOMHALMI0 PABHOBECHBIX IEITHIHBL
neneil 1 HepaBHOBECHBIX KOHCTEIUISILIMI C BO3MOXKHBIMYA Pe3KHMM BapHa
[Y5IMU KONHYeCTBEHHOr0 OTHOIUEHHST MeXXly HUMH. C 3Tolf TOUKH 3peHH
CTAHOBHTCS NOHSITHBIM KAK pasHoo0pa3ne MeXaHHYeCKoH yCcToiuMBoC
axXpoMaTHuecKo# GUIypbl B pa3JIMYHBIX THIIAX MHT03a, Tak U Habnwopae
Mble BO MHOTMX THIIAX SIBJIEHUSl «Makpojerpapganuu» (T. e. pacnaja
001aCTH MMKPOCKONHMYECKH BHMIMOI0) aXpOMATHHOBLIX HUTEl NpH Te
)Ke YCJIIOBMSIX, TIpH KOTopbiX HalilofaeTcst MoneKyJisipHasi ierpajialusi
T. €. IPY OXJIAXK[eHUH 1 HAapKO3e.

IpuBeaeHHbIe Bhillle CO0OpaykKeHUsI JOCTATOYHBI [IJI1 BHIBO/IA B OCHOBA
HBIX YepTaX THIIA aXPOMATHYECKO! (PUI'Y pbl MHOTHX LIBETKOBBIX pacTeHUiA,
Ho Tem OosibliMe TpyaHOCTH AJISt TOJIKOBAHMS IIPEACTABIISIOT LEHTPO
30MaJibHble THIILI MHT030B , B 0c00eHHOCTH B TeX ClyYasiX, Ifie lieHTpalib
HOe BepeTeHO pa3BuBaeTcs BHe sijipa. HekoTopwie coobpajkeHust, BHTe-
Kalmye M3 OCHOBHBEX NPHHIUIIOB I10J1s1, BO3MOYKHbL, NIpaBAad, U 3JeCh,
HO Mbl IPEITIOYNTAEM He BXOJIMTH B UX 00CY)KJleHHe, CUMTasi 9TO MpeXx/e
BpeMeHHbIM.

Ho TeM yclelllHee MOYKHO BbIBECTH 0€3 IOTOJIHUTENIbHBIX [ONyHIeHH
npolLiece AeJIEHUS KIeTOUHOI'0 Tejia , HCXO0/s1 U3 BO3MOYKHO IpocCToro, He-
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OCJIOJKHEHHOI' 0 THIId, HATIPUMe P, TiepBoro Apobnenus sitna MOPCKOTI'0 eXa.
Jist rpaduyecKodl KOHCTPYKIMH TIPOLIECCA MOXKHO HCKOIMTH M3
npHeMa, KOTOPLIM YiKe IPHMEHSJICSI HaMH IIPY aHAaJIM3e H3MEHEHMSE
(OPMBI siflep ME3EHXUMHBIX KJIETOK. .
B pasynynbIX ToYKaxX KileToyHoro Tena, 0co6eHHO Ha ero IOBEPXHO~
CTH, CTPOUTCSI BEKTOD oblilero monsi, siBnistiowuiics pe3ynbraTom moJseit
oboux spep. I'naBuas : ‘
0Cb AHHU30TPONHU COOT-
BEeTICTBYeT IPH 3TOM, KaK
00bIYHO, KOH(QHI'ypaHuH
Afep, T. e. IepeceKaer
epNeHIUKYJISIpHO  OCh
3JIIMIICOMTHOI'O TeJa
KJIeTKM. Bennuina Bek-
TOPOB BBIBOJIUTCHA M3 IIpo-
U3BOJILHOM, HO TIOCTOSIH-
HOI 1711 Bcero Ipoliecca
KOHCTAHTE!, B IIpe/iToJio-
JKEHHH, OJIHAKOo, YTp
OCYHIECTBJISIETCSA  I'HIlep- i
GoJIMYeCKUii leKpeMeHT B |
HallpaBJIEHHH OT HCTOY- Puc. 16. KBsapaHT 3ANMNCONAHON KNeTKM B CTAXHW
HUKA Ions (COBnauam- a;laglaabl (;alllTpMXOBaH), COOTBETCTBYIOUM npob~
Wero ¢ uewmpom sypa). e niua nopexors oxa, Lewrs onmnoma
KpuBas, COeMHAO-  enue ocelt anmsotponmm kax 3:1. Tpu Brmon-
masi KOHLBI BEKTOPOB, HeHHH KOHCTPYKLHMM COOTBETCTBEHHO NepeMenjaeTcs
MPHNOKEHHE K a3 ameuerio mymiTvpon). JIANGH - i
JIMYHBIM TOUKAM IOBEPX- ';%qele:l KOMTYPbI lI,YI;IlfmeHl:;mei-mue ';10 pa3mepoB,
HOCTH KJIETKH, BOCIPO-  cogrpereTByIMMX npubAH3HMTENLHO COXPAHEHHIO:
N3BOAMT B IPOU3BOJIBHO NOCTOSIHCTBA 06'bema KIETKH.

YBeJIMUeHHOM BHJle KOH-
(QUrypanuo KJeTKH, COOTBETCTBYIONULYI0 KAKOH-TO MepeXofHOli cTaguH,.
Helpe phiBHO CMeHsIONleiicst cnepywonled. Takoi jke ‘mpueM IHpHMe-
HeTCSl M B JanbHeillleM,KOHEeYHO, C yBeJMYeHMEM MaciuTaba.

Ucxon M3 mocTostHCTBA 00'beMa KJIETOYHOI'O TeJla, Mbl MOXKEM Iepe-
HOCHTH TIOCJIE[IOBATEJIbHO BHIY€PUMBAEMble HAMH KOHTYpPHl B COOTBEICT-
BeHHO YMeHbLIEHHbIE MacuFrabbl M TIpK 9ToM yOe)kaaeMcsi, YTO COOTBET-
CTBEHHbiE U3MEHEHHUST KJIeTouHOH KOH(UIypalu, T. e.9KBaTOpHaJibHas
HepeTsDKKA W HEKOTopoe BbilisiuMBaHUe oOpasymomuxcss OnacTomep
NopasuTeSIbHO COBOAMAET ¢ JelCTBUTENbHO HAONIOAAeMbIMU KAPTHHAMH.

[Ipu aTom creyeT 0TMETHTD, YTO CTOJIb 6JIM3KHe K 1efiCTBUTEIbHOCTH
Pe3ynbTaTH NOJNY YAITCS TOJBKO NIpH A0NyL{eHUH aHH30TpONHHY KJIeT0Y-* -
HOro MoJisi IpMHUMAaeMoro HAaMH Xapakrepa.

Mbi y6emunuce, yTo Hala KOHLENIMS KJIETOYHBIX IOJIedl 1aeT Bo3-
MoykHoCTh 6€3 JJONOJIHUTENIbHBIX HOoNyHleHMil BLIBECTH PSIE OCHOBHBLIX
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MaHHOM KJIeTKe, @ PMUTM HJH CKOPOCTH €r0 HaKOI-~

APOLIECCOB MUTO3A, ¥ BO BCSIKOM CJiy49ae MO)KHO pacCYMTHIBATL Ha [id
Hellllie ycriexw B 3ToM HampasyieHMH. OJIHAKO, MOKa OCTaeTCsl B TeH
TNIABHLIH BOIIPOC O CTeNEHU OJJHO3HAYHOCTH CBSI3M MEXXAY IOIJIou|eHHe!
ynbTpadHoseToBLX (OTOHOB M CTAPTOM MHUTO3a. ‘

Haum nanHble npuBofsAT UMb K OHOMY, IpaB/a, KaK HAM Ka)KeTC sy
Upe3BblyaiiHo Ba)KHOMY BHIBOJLY , @ UMEHHO: IIOIJIOI]eHNe YbTpaduoseTa
BbIX (JOTOHOB sIBJIsteTcs1 coBeplleHHO 0 0si3aTen b H 0 # Npeano
CBINIKOH MHTO03a, U pOJib KXKA0ro OTOHA UCYepNBLIBAETCS CTAPTOM Iie
“THJIHOTO CHHTEe3a, pHyeM Oe3pasyinyHo, GyeT 1M 310 GO pMUpPOBaHHE e
TU/IHBIX CBsi3eil HYKJIEONPOTEM/IOB MM IeNTHA0B 0ObIYHOro THHA. 4

Opnako, us 00513aTeIbHOCTH 9TOM IPEANIOCHUTKY elije HeJIb3sT 3aKJI0g
YUTDb 0 ee focTaToyHocTH. Hamm skcnepyMeHTaNbubie IaHHBIE HUKAK HE
XapaKTepH3yKT COCTOSIHHSI FOTOBHOCTH KJIETKH K JleJleHMI0, M Halllg
npobsieMa 3aKJII0YAETCSI B TOM, YTOOb! BBISICHUTL, BHOCHUT JIM KOHLEIL]
110J151 HEKOTOPYIO CTENeHb SICHOCTH B 3TO NOHATHE «TOTOBHOCTHN?

B oTBeT Ha 3TOT BOIIPOC Mbl MOYKEM CKA3aTh B HACTOSIee BpeMsl JIM
HeMHoroe. Ho Bce ke HeKOTOpble CONOCTABJIeHMSs] He JIMIIEHb 3HAYeHH
Jnsl pganbHelilnero aHaymsa.

Ilpe>xne Bcero oueBUIHO, UTO CLIOCOOHAS K le/IEHHI0 KJIETKA He [I0JDKS
Ha ObiTh 06peMeHeHa BeCTHUIMSIMH, TaK KaK arHiapaT AeJieHHsl COCTOl
N0 CYI[eCTBY U3 HepaBHOBeCHBIX KOHCTeIIsALMii. Ho HeobxonumocThb 3T0
TpeIIoChUTKY COXpaHseTCst MpH 11060l NOINBITKE COCTABUTL NPefiCTaBIIe
HHe 0 MeXaHH3Me KJIETOUHOIo JieJIeHHsI.

Ho Mo)xHo mocTtaBuTh peGpoM BompoC: NPHBOMT JIM HAKOIJIEHHE
XpPOMATHHA, a CNef0BaTesIbHO U ero (opCHPOBAHHLIN CHHTe3 HEMHHYe
MO K JleJIEHHIO, U OTBET Ha 3TOT BOIPOC OTpar)kasn Obl Bce cBoeoOpasue
TIpo0JieMbl ¢ TOYKY 3peHHsT KOHLENIYY N0JIs, TAK KaK oboraijeHue Xpo
MAaTHHOM PAaBHO3HAYHO 3BOJKWLUH KJIETOYHOro MHOJISl B CMBICJIe Y CHJIeHH
€r0 HWHTeHCHUBHOCTH. ,

Onnaxo, crapoie npepcrapiiennst P. FepTtBura o «ernplas
marelation», nofgkpensyieHHble MHOTrOYHMCIIEHHLIMU SKCIIepHMEHTAJIbHBL
Ha0J0eHNSIMU CaMoro Pa3yIMyHOro poAa, Kak 0ynTo, AAT OTpULATENb
HB OTBeT HA 3TOT BOIPOG: HAKOIUIEHMe XpOMAaTHHA BieveT 33 coboli
COOTBETCTBEHHOE YBeJIMUeHHe KJIeTOUHOro 00’beMa, Ho HUKaK He MPEXJLE
BpeMeHHble MJIHM CBepXIporpaMMHble MUTO3bl. OHAKO, JIETKO MOKAa3aTh,)
YTO B.[IefiCTHTENIbHOCTH 3/IeCh BOBCe HET NPOTUBOpEYMS.

B Tpetbeli rlaBe Mbl yiKe HOAPoGHO Pa3BUBAJY MpeCTABIIEHHE, YTO
HOCHTeJieM IOJISl ABJISIETCS] He XPOMATHH, B3SITHIl, KaK TaKoBoH, T. e.
KaK XMMUYECKH OIpeJieIMMoe BeHleCTBO, a JIMIIb XPOMATHHOBbIE YaCTHL!
B MOMeHT X B0306y)xjenusi. Pelaromym ¢akTopoM HHTEHCHBHOCTH TOJISH
sIBJISIETCS1, TAKMM o0pa3oM, BoBce He o6liiee KOJIMYECTBO XpOMATHHA B

T eHHUs,

ToJbKO ¢ 3TOM TOYKY 3peHns MoykHO cefe MpeacTaBUTb, YTO MMEHHO
dopcupoBaHUe PUTMA NENTUIHOTO CHHTE3a, KOTOPHI,KOHEYHO,§
B H3BeCTHOH Mepe NPOTEKAET B MepUCTeMATO3HBIX KJETKAaX M 0e3 Hemno-}
CPeJICTBEHHOI'0 BO3EHCTBYS PoToHOB (TIpollece IMONMKOH/IEHCALMH Tep
MoHeliTpasieH, T. €. IIpenoaraer NUilb HEKOTOPYI SHEPIHI0 AKTHBA-
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q1H), SBIIsIETCS CTApTOM MMTO3a. C 3TOH TOYKM BpeHMs Heslb3sl, KOHeY-
40, OKUJIaTh HACTYIUIEHUS] MMT032 B OTBET HA IOIJIOJeHHe HECKOJIbKUX
OTOHOB C TOYHOCTBIO XOTSl Obl CTPOro HaNa)keHHoro pedurexca. Ecnm
pelalonuM (GaKTOPOM SIBJISIETCS! HAPACTAHHE WHTEHCUBHOCTH KJIETOY-
goro Tmonsi, To Kojiebanus B Xojie 3TOro nporecca, o6yciioBJieHHbIE,
KOHEUHO, He TOJIBKO TIOMIONIEHHEM ynbrpaguonera, Ho Xors 6ul M Ha-
JIMYMeM JI0CTATOYHOr0 KOJIMYECTBA COCTABHAIX MacTell HyKJieompoTeyjioB,
CTAHyT OYeBHJIHBIMH.

6. TIOJIE IXEJIOFO

CylileCTBOBaHHMe KJIETOYHOI'O NoJisl BHe (T. €. BOKPYT) KJIETKH JleNiaeT
Hen30e)KHBIM TIpeICTAaBIIEHNe O CJIOXKEHHH KJIeTOYHBIX Toueil. Pesyib-
TaT CHHTE3a BCEX KJIETOUHBIX IoJeil olpefieJIeHHOro 3aYaTka Mul fyem
o003HayYaTh KaK INoJye LeJoOTo.

Ham npeactout cocraBuTh cebe xoTs1 Obl NpUGIM3NTENbHOE TIPEACTa~
BiieHHe 00 ero o6mux cpolicTBaX.
Mol OypmeM McXopuTh M3 Hambolee TIPOCTOTO U npanuonouoﬁuoro
HpeCTABIIEHUS] O AOBOJIBHO KPYTOM T'pajiMeHTe NoJIsl, THIe p6oMYeCcKoro
Tuna. M3 sroro BeITekaeT, yTo Oonee MJIM MeHee 3HAYUTENbHAS CTelleHb
B3aUMOJEHCTBUSI BO3MOXKHA JIMLIb M1y COCEHHUMH HJIM BO BCSIKOM
cnyvae OJM3KUMU Apyr ApYyry KieTkamu..OpHaKo, MpMHEMAast BO BHUMA-
HHe KOMIUIEKCH €O 3HAYMTeNbHBIM KOJIMUECTBOM M TYCTHIM pacHo-
JI0YKEHHEM KJIeTOK, Mbl He B COCTOSTHMH COCTaBUTH cele TIpe/ICTaBIIeHHSL
0 ceoiictBax monsi Ge3z OoJiee feTanbHOIO @HAJM3A.
~ Homertkn  xors1 661 NpuUOIM3UTENTbHOW KOHCTPYKLIMM — BO3MOMHBI
O/IHAKO JIMIb TIpH yTIpollleHHOM NMOCTaHOBKE BONPOCA: KAKOB IPaiUeHT
ToJIsl 1eJIOTo B ONpe/ieIeHHOM, YIDOHU3BOJILHO.- BblﬁpaHHOM HaHpaBJ]eHI/IM
T. e. IO TO¥M uau MHOH oCHM 3ayaTKa?
OTBeT Ha 3T0T IIPOCTOH BOAPOC OCIIOIKHSETCS CTie iy I0IHM oﬁcmm‘enb-
C1BoM. PeaynbraThi BeKTOpUAJIbHOTO CIIOYKEHHS ToNeil Oyay'T ofiHH, ecau
MJIeT peub 0 YHCTO CTATHYECKOM, NOTEHIMAJILHOM TloJie, U pyTHe, ecJu
CUMTATBLCS ¢ MOCJIEACTBHSIMU yJKe COBEPIIMBILEroCsi B npenbmyumﬁ Mo-
MeHT B03/leliCTBUSA KJIETOUHbIX HoJiell pyr HA Apyra AJisi ero ganibHeii-
llero CoCTOSHMSI, APYTHMH CJIOBAMH, C HellpepHiBHON 9B o 0 I M e if
NoJIsl Lesoro. 3o pasnuude ysICHSIETCS M3 CJIeYIOHIEro IpocToro co-
06paykeHys.
IMpencraBum cebe TpH KIIeTKU B Kaxoﬁ-}mﬁyub oNpefieIeHHbI MOMEHT,
Pacrionoykennbie Mo ofiHo#l NMpsiMOM, HA paBHBIX PAcCTOSIHMAX ApPYr OT
Ipyra, mpuyeM KJeTka A HenofBH)KHA, KJeTKH B 1 C noamxubl. Ipen-
0 T0ywHM JUISL IPOCTOTHI, YTO BEeJIMYMHA BEKTOPA KJIETOYHOro NOJISI B
HaﬂpaBneHI/IM A—B-—C ofpaTHo NpomoplUOHaNbHa paccTosiHk K
Meycny wnerxamu. Ilpu aTnx ycsoBHsiX Bo3fielicTBre Moyiedl KJIETOK
u B Ha knetky C Bbipa3utcs BelmuuHoi P. :

H
St M

(H — NOCTOSIHHASA).
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" A Ha paccTosinue a, obujee BosgpeiicTeue noleil A u B Ha Kierky C BY

Ilocne Toro, Kak Kierka B mpopBMHYJIACh TIOJ MMITYJIBCOM IO

]

pasvTcs creflywineil BenuunHoii:
H H S
Pi=g bt ™ & PP “

Onnaxko Hapactanue P uMeeT foBonbHO Onu3kuil mpepell, T. K. 3§
yMeHbIIEHHEM paccTosinusi B—C moBbillaeTcsl M Bo3feiicTBHE TOJY
C Ha B, T. e. noBbilaercst NpoTHBofielicTBYe cOMMKeHHI0 KIeTOK (HA P4
CTaHHIO Q).

Pa3bepeM Tenepnb fpyroil ciyuail. v

IpencraBum cebe monst A, B, C avU30TpONHLIMM U 0CH aHH30TPONY]
napaJijieJibHbIME B KyleTkaX B u C u ofpasyomumu  yroJi iisi KJIeTd,
A u B. Npu otcytetun knetkd A B3auMopieiicteue Kietok B'u C1
BJIMSIHHE KJIeTKM B Ha [anbHIOW, NapajulellbHO OpHEeHTHPOBAHHYIO
Heit 'kyeTky D CooTBercTBoBasio Obl HalleMy ypaBHeHHIO (1). ‘
i Ho mpH HanMuMH KJeTH

A nmnono)keHne BCeil Ipynn
PE3KO MEHSIeTCsI. 3
Ecym kireTka A nonpe<HeMm
HEMOJIBM)KHA, TO B03/eHCTBH
ee TI0JIs HA KJIeTKY B moBJieye}
t 3a co6oif HeKoTOpBHI MOBOPO!
- 1ioCJlefiHel M 3TUM HapyW
napajuiesIbHy10 OpHeHTHPOBK
’ oceil KyieTok B u C, 4T0 B CBON
ouepenb Oyner wMeThb TOCJIER
\ . ; CTBHEM IepeOPHUEHTHPOBKY H
4 8 ¢ . moneii (puc. 17). Mbl KoHcTaTH]
pyeM, Takum o06pa3omM, Cylig
CTBEHHOE OTJIMYHe BJIMSIHH
KJIeTKM A Ha OTHAJIEHHYIO OT)
Hee KJIETKY B B CiyuaenapajuiesIbHOTo UM HellapajiiesIbHOro paciol
JIOKeHHST ocell MX aHM30TPOINHBIX ToJiei.

Onnaxko GUKLMS B3aMMONEHCTBHSI HECKOJIBKMX HEMHOIMX KJIETOK
HaXOAANMXCS BHe BIIMSIHYSL OCTAJIbHOM UX MACCHI, He [IaeT HaM AOJDKHOT
Npe/ICTABJIeHUs1 O JAeHCTBUTENbHBIX, KOHKPETHHX Mpoleccax. B 6ok
IIMHCTBE CJyyaes IIpolleCChi MopQoreHe3a COBEPIIAIOTCS HA OCHOB
GoJBLUIMX, T'YCTO pPAacHoJNOKeHHbIX (B 0COOEHHOCTH B SMMTeNIHAJIbHbIY
33YaTKaX) KJIETOYHBIX MACC M pe3yJbTaThbl B3auMofeiicTBHS HX TNoJel
He BBITEKAKT M3 NpeAbliyIMX CTPOK. Mbl JOJDKHBI pa3jiMyaTh MpH 3TOR
Bonpoc 00 MHTeHCHBHOCTH 00Iero moJysi B faHHO# TOYKe U 0 ero rp
IHEHTe Ha IPOTSIKEHHWM 3a4aTKa. ” _

[perxge Bcerq Heobxofumo H30e)kaTh cnepymmeil owMOKH: JiBg
NPOTHBONOJIO}KHO HANPaBJIEHHBIX BEKTOPA CKJIAJIBIBAKOTCS MPH MOCTPOE
HUM TI0J151 ¥ CBOASTCS K HYJII0 IIPH PABHOM BeJIMUMHE JIUIIb B TOM CJIyYae
ecl¥ OHM NPUJIOJKEHBI K [IBYM TOYKAM, OTCTOSIMM ApYyT OT [Apyra H§
paccTosIHUM MOJIEKY JISIPHOTO B3aUMOAIEHiCTBYS, T .€. BO3MO)KHOTO BIIMSTHH
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a HepABHOBECHBIe MOJIEKYJISIPHble KOHCTeJUISIUU. 31eCh, MOYKHO CKa-
3aTh, MOJIEKYJISIDHASI KOHCTEJUISILMSI, TIOBEPralomasicsi ¢ ABYX CTOPOH
p03/EHCTBHIO IBYX PABHBIX U NPOTHBOIOJIOXKHBIX BEKTOPOB, HAXOAUTCSI
g HyJIEBOM IoJe.

Ho B ToM Cryuae, eClIM IpH KOHCTPYKLIMK NI0JIS1 LEHTP RaHHOM KIETKHU
coBIIAJIAET € TOYKOH NPHUJIOXKEHUS] IBYX PABHBIX U TPOTHBONOJIOMKHIX
peKTOPOB, BEJIMYMHA BEKTOPA, BHEWIHEr0 IO OTHOLIEHMIO K HAHHOMN
KJieTKe T0JIs1, B IOBEPXHOCTHOM KJIETOYHOM CJI0€ MOXKET GbITh yKe oueHb
sHauUTeNIbHOM, U B Cliyude, eCliM K TouKam A M B, pacnonoyenunim B
p OTUBOJIOKALIMX TOBePXHOCTSIX, NPUIIOXKeHb PABHOBEJIMKHe, MpOTU-
BOTIOJIOXKHO HATPaBJIEHHble BEKTOPhI, KJleTKa OyleT HAXomuThesi me B
HyJIEBOM, & B [IByXCTOPOHHEM, NIpH HEKOTOPBIX yCIIOBUSIX IOBOJTHHO MH-
TeHCUBHOM, ToOJI€. :

IIpousBeneM Tellephb CXeMaTHUYECKUM pacyeT MOJIA Lesioro 60NbINOro
KJIETOYHOrO KOMIJIeKca (Hampumep, LeJIOTO 3a4aTKa WK ero Kpym-
HOTO YYaCTKa) Ha TOYKY, BHE el0 Jie)Kalylo.
 Mer GyjieMm MCXO[MTD AJISI IPOCTOTH U3 CJIEAYIOIIEro NpUMepa: ToYKa
¢ HaXouTCsl B oOIEM II0Jie KJIETOUHOI0 KOMIUIEKCA, COCTOSIEro us X
KJIeTOK, o0pasyloiyx napajJiejienune]| ¢ MOBEPXHOCTbIO, 00panjeHHo
K TOYKe @ paBHo#t N KJeToK, U BblIKMHOM B M KieTok. Paccrosinue Tou-
KH @ 0T TOBEPXHOCTU KOMIUIEKCa paBHsieTcsi 10 KJleTouHbM guaMeTpam.

Eciu Ha NOBEPXHOCTH KOMILJIEKCA BEKTOD
1oJisl OHOM M3 KJIETOK [0 HaNpaBJIEHMH K 4
TOUKe @ paBeH P, TO, IpeAlionarasi, 9YTo LEHTP
KJIeTOYHOT0 H0Jis COBNAAaeT C LHEHTPOM KIIeTKU \
¥, CJle[l0BaTeJIbHO , IOBEPXHOCTH €€ OTCTOUT Ha
NoNTyAMAMeTp OT UCTOYHMKA [10JIsl, B TOUKe @ \
oH Oymer paBed  p/20. [Ilone Kaxpoi U3
OCTaJIbHBIX KJIETOK KoMIlieKca OyfieT CKiafpl-
BaTbCSl B HallpaBJIeHUM HOPMAaJibHOIO K NOBep-
XHOCTH KOMIUIEKCa BeKTopa U3 Tpex PaKTOpPOB:
1) paccTosiHMS KJIETOYHOT'O LieHTpa 0T TOUKH @;
2) KocuHycCa yrIjia Me)XAy HOpMaJIbHbIM BeK-
TOPOM U JIMHMel, CBSISbIBAIOLIEH 1eHTp JaHHOM
KJIETKH € TOYKOM @; 3) 0CH aHM30TpONUHU KJie-
TOYHOTO TOJisi 10 HAUpPaBJIEHWI0 IocjiefHel
JrHuM (puc. 18).

It Kagioro KJIETOYHOIO CJIOST  KOMII-
JieKCa COOTHOIUEHUs1 3TUX TPeX BeJIMUMH Oyay1 P Ay
pazymyHbl. OgHAKO TIPY 3TOM IpajideHT o0Llero /1
T0J151 KAYKAOTo CJI0s1 HAa TOYKY a OypeT ropasjo —

MeHee KpyTOii, yeM NpU pacyeTe HA OJMH PSIL

KJieTOK, paciioioyKeHHBIX N0 HATIpABJIEHUI0 HOP-

MaNLHOTO K MOBEPXHOCTH BeKTopa B IiyOb Puc. 18. HMore snpa A,
Komiutewca. JIefCTBUTeNIbHO, BeJMUMHA KocH- M #s H& TOUKY 4.
Hyca, T. e. CJIATAIOMAS 110 HATIPABJICHUI0O HOPMAJILHOTO BeKTOpa A—q
I06oro Ipyroro, HCXOJSILero U3 CoCeIHUX KJleToK BeKTopa, OyAeT Hapa-
CraTh 1o Mepe oT/iaJIeHKs] PACCMATPHBAEMOT0 KJIETOUHOTO CIIOSIOTTOUKU A,
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Hcxopmst M3 3TUX €OBeplueHHO 3JIeMeHTAapHBIX CO00parieHmi, nem
yOeuThCsl, YTO' UHTEHCHBHOCTD HOJISI KJIETOYHOI'0 KOMILIEKCA Ha TOUKY
A 3aMETHO HApacTaer 0 Mepe yBeJMYeHUR

o4 KOMILJIEKCA [10 3HaYUTeJIbHbIX pa3mepoB. Tai)

HampHMep, B IJIACTUHKE MO3TOBOI0 My3bIpS

BCsI ToJma cyiost GypeT OKasblBaTh 3HAUM
TeJIbHOE BiIMsiHME Ha Jo0yl0 KJIeTKy, pacy
NOJIOXKEHHYK B Tojle myacta. Ilo npononnd
HOM OCH NJIACTHHKU HA PACCTOSIHUM J1eCSITH
KpaTHOI0 KJ1eTOYHOr0 AMaMeTpa 3T0 BIMSIHNE
euje Oyer 3aMeTHo. * b
Mub nprxoaum, TakuM 06pasoM, K BHIBOIY
BeNnyaiiiteii Ba)kHoCTU. B MHOTOKIIETOUHBIN
KOMIIJIEKCAX 3MNMTEJIMAJIbHOTO XapaKTepa
ofliee moJie, AeHCTBYHOIlee HA KAXKAYI0 ToOu4
Ky KOMIIJIEKCd, BO MHOTO pa3 UHTeHCHBHe®
c0oGCTBEHHOTO T10JI51 HA MOBEPXHOCTH JAHHOM
kJeTku. Ilpy 3TOM, ofHaKo, B M J1 0 C K 0 iff
NJIACTUHKE TPAAUEHT MOJISI HUYTOXKeH, TaK
KaK, B KaXXEOH TOYKe IPOTUBONOJIOYKHBIG
BEKTOpbl PaBHbl N0 BelUyuHe, T. €. (PaKd
THYeCKM HX cJaraemasi papna HyJino. Opnna<
KO, COBEpILeHHO MHAsi KAPTUHA IOJIyYaeTcst
[la)Kke MpY He3HAYUTEJIbBHOM M C K P U BJI e
HM U IUIACTHHKH, BJieKylleM 3a coboiff
NosiBJieHUe CJiaraeMoii BCEX [MMPUJIOIKeHHBINY
Puc. 19. TMone B Touke 4, K JAaHHO} TOYKe BEKTOPOB, JOCTHraiolile
ucxonsuiee 01 1-ro ¥ 4-ro  OYeHb 3HAYMTEJIBHOM BeJIMUMHB Ja)Ke IpU]
Fjep pAna a ¥ OT NePBOTO0  Le(oJIbIIUX OTKJIOHEHUSAX NPOTUBONOJIONK]
W eTBepTOro sREp PAMA b- v pexTopoB OT oOWell npsMOl. ITal
ciiaraemasi OyzieT NpU IPOYUX PaBHBIX YCJIOBUSIX (yHKLMeH 0T peruo-4
HAaJIbHOTO pajiuyca KPUBU3HBI, HAPACTasi IPH YMEHbIIEHUH 3TOr0 pa-<|
AMyca, T. €. IPU yBeJIMYeHUM KPUBU3HHL. I'pajiieHT noss no anvHe mia-
CTUHKH MOYKeT OKas3aThCsi. TIpU 3TOM BeCbMa pe3KO BBIPAJKEHHBIM. :
Ananoruugble CO00paKeHUs1 COXPaHST, KOHEUHO, CBOK CUJIY U JUISK
o0lero MoJisi Me3eHXHMHBIX 3a4aTKOB, X0Ts1 NIpK 00LIYHOM PHIXJIOM pac-y
npefesieHUM KJIETOK OHO MeHeée MHMTEHCUBHO, U, 6naronapﬂ npud U3y
TeJIbHO CTATHCTU9eCKOMY PACHPESieIEHHIO ﬂaepumx oceii (CIIeJ0BATEIILHO 3
¥ ocell aHU30TpPONHM),pacueThl KOHKPETHOIo OJis faKe TIpK HauGosiee]
NPOCTHIX AONYLIEHUSIX, KAK NPABUJIO, HeBbMOJHUMBL. OAHAKO, KaK Mbi
YBUJIUM, B HEKOTOPHIX Cy4asiX (pasButue QajiaHrd TPUTOHA — 00BEKT]
AHMKMHAa) 3Ta 3ajaya paspeliuma. 3
IlpuBefieHHble HAMU CO00pa)KeHUsi IPUMeHUMbl U K IIPe/ICTaBJIEHII0Z

0O BHelIHeM IoJe 3aYaTkoB. [lpu 3ToM Npejiiosiaraercsi, 4Toj
GmpKaiilnie KileTOYHble 3JIEMEHThI JPYroro 3a4aTKa HACTOJIBKO OT[A-§
Jiegbl 0T CBOOOHOM IOBEPXHOCTH paccMaTPUBAEMOro, YTO HpeIIecT-
ByHOL{He cooGparkeHUs1 OTHOCSITCS K NOJII0 LIeJIOT0 Ha BHE €ro Jie)Kalily1og
TOYKYy CcBOOOJIHOIO NPOCTPAHCTBA. B 3ToM Ciiydae AJisi pacCUUTaAHHOIOS
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OAHOCTOPOHHETI 0 INOJII OMNAJaeT NPOTUBONOJIONHO HANpPa-
BJIEHHOE ¥ PAaBHOBEJIMKOe ToJie, U MO3TOMY IePBOoe MOYKeT MpPOSIBUTHCS
B HoJnHo¥ cuine. IlpubnusutesibHble pacyeThl, UCXOAsIIHe U3 NPABO-:
NoAoGHBIX JloNyXleHnit, MoKasbiBalT, YTO ellle HA ISITHeCATUKPATHOM
110 CpaBHeHHIO C KIeTOUHBIM TUAMETPOM PAaCTOSTHUM TOUKU OT [OCTATOYHO
NPOTSHKEHHO MHOTrOCJIONHON SMUTENMAaJIbHONW IJIACTHHKM, ofllee Tose
Ha Hee NPUOIU3UTENILHO OLHOIO MOPSIIKA € IoJjieM KJIETKU HA CoOCTBeH-
HYH TOBEPXHOCTD.

Ocoforo BHMMaHus1 3aCJy)KMBA€T BONPOC O KOHQUIypaliu¥ BHEUI-
Hero noJist nenoro. CoctaBUTh cefe OoJiee MM MeHee KOHKpETHOe IIpefi-
CTaBJjieHUe 00 ero OTHOLIEHMM K KOHQUIypaiuM 3a49aTKa MO)KHO JIMUIb
JJIsl SIUTeJMAaJibHbIX KOMIUJIEKCOB, Ie 3ajaya ofseryderca mpubiusu-
TeJIbHO MapaJiieJIbHbIM pacHoJI)KeHUeM siiepHBIX oCell UX KJIeTOK.

Jlerko nokasaTb, YTO U30JUMHAMUYECKHE NOBEPXHOCTH BHEIUHETO
10Jis1, BooOige ropopsi, He OyAyT BOCHPOU3BOAUTD KOHQUIYpaluy caMoro
33YaTKa, a.B OoJlee MM MeHee 3HAYNTeJIbHOMH CTelleHM YKIIOHSIThCS OT Hee.
Kax Bugso u3 cxembl (puc. 20), B TOUKe, panosioykeHHOH MPOTUB MJIOC-
KOT'0 y4YacTKa IJIACTUHKM, U30JMHAMUYeCKHe NMoBepXHoCTU OynyT Tpo-
XoAMTbL Ha OoJiee [1aJIeKOM PacCTOSIHMM, YeM B TOUKAX, PACIIOJIO)KeHHBIX
TIPOTUB BBIMYKJILIX, 1 OJDKe, YeM NPOTUB BOTHYTHIX YYaCTKOB.

Mb1 BuauM, Takum 00pa3om, YTO TOJie 1[eJIOr0, MCXofsiilee oT 3a4aT-
KOB 3MUTeJIUAJILHOT 0 XapaKTepa, BCELeJI0 3aBUCKUT 0T UX Koudurypauuy,
4 YTO OCHOBHO€ IpelCTaBjieHHe, pPyKOBOJMBIIEe HAMM Mpexae IIpu
$OpMyIUPOBKe HAAKJIETOUYHBIX MoJiell KAK BHIpaKeHWil Lesioro, Coxpa-
HSIET CBOK CIJTY U Tenepb.

7. MOJIE HEJIOI'o ¥ BHEKJIETOUHBIE TPOLECCHI

Mb! ucxopuiii M3 NPeICTABIIGHUS O PAaclpOCTPAHEHHMM KJIETOYHBIX
fl0Jiel M HA MEXKJIETOUYHYH cpefly; B CUJLy 3TOI'0 Mbl JIOJDKHBI OCTAHO-
BUTBLCS] HA 3TOM TIOHSITUM HECKOJIBKO MoppoOlxee.

Ha mpoTspreHud sMOpUOHAJIbHOT'G PAa3BUTUS, 0c00eHHO HA CpaBHH-
TeJIbHO pAaHHUX CTAUsIX SMOpHoreHe3a, MEX(IY 3apoblllleBbIMU JIMCT-
KAMU ¥ 332YaTKAMU OTJEJIbHBIX OPraHoB COXPAHSIIOTCS JIOBOJIBHO 3HAYH-
TeJibHble, CBOOOJIHbIE OT KJIETOK NPOCTPAHCTBA, 3aMOJIHEHHble aMOpQHO#H
cpenoi, o COCTOSIHMU KOTOPO# [OBONBLHO TPY/AHO COCTaBUTL Cele IIpei-
cTaBJieHUe .10 QUKCHUPOBAHHBLIM mpenaparam. Hanuuue cryciko Ha
npenapaTtax [foKasblBaeT 0BoJIbHO Ooraroe coflep)kaniie B Heil OeiKa;
MOBUJMMOMY, MBI MMeEM JIEJIO C HEKHBIMU YKeJISIMU.

Iroii oKpyKanlel KieTKy amdpopHoit cpefie, CoBepllleHHO MIHODU-
pyemoli Knaccu4ecKoii smOpuosiorueii, ¢ TOUYKU 3peHUsT I10JIT TIPUIKCHI-
BaeTcsl CylleCTBEHHOe 3Hayenve B amOpHoreHese, a B HEKOTOPBHIX CJIy-
yasix (CneuuajibHO B ILeHTPaJIbHOH HePBHON cUcTeMe) U BO B3POCJIOM
cocrosinuu  ocobu.

Ipu apanuse MUKPOCKOIMYeCKO0i KAPTUHb 3MOPUOHAJIbHBIX 31eMeHTOB
GpocawTcss B IJiasa IBA XapaKTepHBIX JJisI HUX CBOMCTBA: MX He3HAYM-
TeJIbHAS BeJIMYKMHA M0 CPARHEHMIO C TAKMMU >Ke 3JIeMEHTAMH B3POCJIOrO
OpTraHu3Ma M pacllJIbiBYaTOCTL UX OyepTaHMiA.

64




Manie pasmepbl SMOPUOHAJIBHBIX 3JIEMEHTOB 0GYCJIOBJIMBAIICA WC-
fJTIOYNTEIIBHO CAMHM KJICTOYHBIM TeJIOM, TAK KaK. Anpa y)Ke Ha paH-
HUX CTafUsIX PA3BUTHUS TI0 CBOMM pasMepaMm MaJlo OTJIMYATCS OT SIAep
B0 B3POCJIOM COCTOSIHUM.

910 OTHOCUTCSI B NIEPBYI0 0YePelib K Me3eHXUMHBIM KJIeTKAM, B KOTO-
pblX €ABA OTJIMUMM TOHKUA NJA3MeHHbI NOKPOB BOKPYr KpyIHbIX,
npaBUIIbHOM Qopmbl siiep. Ho ¥ B anuTesMasbHbIX 3a4aTKax upe3BbIYaii-
HO TyCTOe pacnpefieieHue sifiep 0CTaBJIsIET BOKPYT KaXKI0ro U3 HUX JIMIIb
oueHb HeGOJIBLIYI0 TepPUTOPUIO, HECKOJIBKO YCIIOBHO 0003HauaeMylo
00bIIHO KaK KJIeTOYHOE TeJi10. B [1elicTBUTe IbHOCTH YKe 3a9aTKy GoJiblH-
¢TBa OPr'aHOB, HAMPUMeED , (EHTPAJIbHOI HEPBHOH CUCTEMBI, IPECTABIISIIOT
CKOpee CUHIMTAaJIbHbIe 06pa30BaHUsI 6€3 0UepUeHHbIX KJIeTOYHBIX IPaHUIL.

OtcyTcTBHE ONpefiesIEHHBIX YETKUX KOHTYPOB 3MOPHOHAJIBHBIX KJle-
TOK GpOCaeTcsi B 11434 U B APYTOM OTHOLleHUU.PasnuuHbiMu aBTopamu
HEOJHOKPATHO OMUCHLIBAJIMCH MHOrOYMUCIIEHHBbIE NPOTONIA3MATHYECKHE
MOCTUKM, COe[UHsIIONUe KJIETOUHbIC TMJIACTHI U 3a4aTKM. XOTS U ecTh
MHOTO OCHOBAHWH CUMTATb MX B 3HAUMTEJIbHOH YacTH apTedaKTamu, Ha
HEKOTOpbIX 00beKTaX aHAJIoruuHele HAGJIONEHUSI CEeNIAHB B JKHBOM
uX coCTossHuU (6NacTyJibl UITIOKOMKHUX). ’

Takum ofpa3om, Bce 3TU AaHHblEe HAROOAT HA PSR coobpajkeHuii.
Ecm roBopuTb 0 BHYTPUKJIETOUHBIX U MEKKJIETOUHBIX OTpe3Kax HoJis,
70 He ClieflyeT YNyCKaTb U3 BUAY HeKOTOPYH YCJIOBHOCTH TAKOIO Pas-
TPAaHMYeHUsI B TeX CJIyYasix, Ifie He CyUleCTBYeT oNpefleJIeHHO OTTPaHM-
yeHHOH X0Ts1 Ob MOHOMOJIEKYJISIDHBIM (PUIIbMOM KJIETOUHOM HOBEPXHOCTH.
HaobopoT, MO)XHO ¢ M3BECTHOI CTelleHbI0) BEPOSITHOCTH NPEJIIOJIOKHUTD,
YTO HellpepLIBHOCTb I'PajiIieHTa OTHOCUTCSI He TOJIbKO K CaMoMy HOJIO,
HO U K 00pasylomuMcs ToJ, ero BIUsIHUeM MOJIEKYJISIPHBIM KOHCTeJlIs-
wsiM. Jpyrumu CjioBaMM, BIIOJIHE 3dKOHHO TNipeflioJioyKeHHe, 4YTQ B
OKpy»Karomeil KJIeTKY Cpefle BOSHUKAIT MOJIEKYJISIPHble KOHCTeJUISIIUM,
COBeplIeHHO AHAJIOTUYHblE BHYTPUKJIETOYHBIM.

9r0 mpenmoJio)KeHUe BJedeT 32 coboit panbelinive CIeACTBYA.
OrnanawT BoMpoCH, CBA3AHHbIE C IPOHULIAEMOCTBI0, OCMOTHYECKUM
HaBrieHUeM B sMOpHOHAJIbHON KJIETKe U T. [i., N0 KpaiiHell Mepe B TOM
Bijle, KAK OHU OOBIYHO (POPMYNUPYIOTCSI B NpUMeHeHUU K KIeTKaM C
- nMepeHIMPOBAHHON N0 CBOMM CBOMCTBAM NOBEPXHOCTBIO, HampUMep,

<o cnerMUUIeCKUM MOHOQHIIbEMOM. MBI XOTUM 3THM CKA3aTh, YT0 00bIYHASE
CXeMa, Jie)Kaliasli B OCHOBe HAIMX MpeACTaBJieHWid o metabosusme, HA-
- puMep, peryJisisl NPOHUIIAEMOCTH CBOJCTBAMM KJIETOYHOH NOBepXHO-
CTH, MO)KeT OKAa3aThbCsl HelpuMeHHMOH [Jisi aMOpPUOHATIBHBIX KJIETOK.

Hama xonuenuusi NpUBOAMT K CyL[eCTBEHHHIM W3MEHEHUSIM Ipef-
CTaByieHuil 0 pocTe SMOPUOHAJILHBIX KIIETOK.

C Halell ToYKY 3peHUs1, BIIOJIHE €CTECTBEHHO [OIyCTUTb, YTO YBeJH-
YeHne 00beMa KJIeTKY COBeplIaeTCs] B 3HAYUTENIbHOM Mepe IyTeM ammo3u-
UMOHHBIX HPOLECCOB, T. €. YTO MOJIEKYJISIDHBlE KOHCTeAJisILMU, NpH-
YMCTIsleMble HA U3BECTHBIX CTA[HSIX K BHEKJIETOUHbIM, MOCTENEHHO Mepe-
XO[ISIT B COCTAB KJIETOYHOI'0 TeJia B 0OLIeNPUHSITOM CMbICJIe 3TOro CJIoBA.

bl yGelMMcsl B JlaJibHellIlieM, KaKoe 3HAaUeHWe MOryT mpuobpecTu oTH
Upeacrasiienusi B Bonpoce 06 YCTAHOBJIEHMH CBSI3H MEXAY 3JieMeHTaMU
5 A I'. I'ypeua ’ 65




HepPBHO# CUCTEMBL, C OfiHO# CTOPOHBI, Y1 peLeNTOPHBIMU K 3()PeKTOPHAI
OpraHaM¥, ¢ APYToii.

Britiie Mbl y)Ke yKasbiBaJid, YTO KOHLEIHIMS KJIETOYHBIX ToJiell, pac
NPOCTPAHSIOIIMXCS 33 Npefesibl KJIETOK, paspelllaeT NMPOCTHIM M eCTe
CTBeHHbIM 06pasoM, Ge3 AanbHEHUIMX BCHOMOraTeJIbHBIX MOCTPOeHMH U
ponyuieHulf, crapyw npoblieMy BO3HUKHOBEHUSI B  MEXKKJIETOUHBI
NPOCTPAHCTBAX KIeHJAWIMX BOJIOKOH M HOCTPOEHHBIX HA KX OCHOB
CJIO)KHBIX CHCTeM, HaNpUMep, y NO3BOHOUHHIX — KOCTHOM TKaHW, TBe
AbIX TKaHell 3y6oB u T. 0.

IMocTynaT kiaccuyeCKoi I'UCTONIOTHHU, YTO BCe 0GHAPYIKEHHBlE B H
KJIETOK Mop(onoruyeckue 3JieMeHTh! HeIPEMEHHO NoOBIBAJIM B CaMM
KJIeTKaX U KaK-TO BBIAENMJIMCh BTOPHYHO B Me)KKJIeTOYHOEe MpoCTpa
CTBO, OTHafdeT MpU 3TOM caM coboil.

Ecsu )Ke UCXOAUTh U3 NpefiCTaBJIeHUs,, YTO KJIETOYHOE IOJIé CO3/ia
BO Bcell cdepe cBOero fieliCTBUSI MOJIEKYJISIDHYI0 YNOpPSIIOYeHHOCTE,
BHEKJICTOYHOE BO3HUKHOBeHME MOpP(OJIOTUYECKMX 3JieMEHTOB B BUJIE
KOJUIATeHOBBIX BOJIOKOH U3 HAJIMUHBIX B MEYKKJIETOUHOI cpefie GeJIKOBbI
MOJIeKyJl, He NIpe[CTaBJIsIeT 0COOBIX TPYAHOCTeH [1Jis1 NOHUMAHWSI U BOB
He sIBJISIETCS HapylleHVMeM KJIETOYHOT0 NPUHLUNA, HelpeloyKHOTO [LJis
KnaccuyecKoit ructosiornu. IMoBugumomy, 0 CHX HOp JMIIb HECKOJIBK;
rucrosioroB — MakcumoB (32), HaycorT (33) u Pymsinuer (39) umenmn
CMeJIOCTh BCTATh HA TOYKY 3peHUS] BHEKJIETOUHOTO BO3HUKHOBEHUST KOJi
JlareHOBbIX (uOpus, NpaBja, He BBOJAS TIpU 3TOM Hpe/ICTABJICHUSI
noJe. ’

INpexxnie Bcero HeofXopuMo oTAATH cele oTyeT B CnefyoueM. Hureii
Jawmue BOJIOKHA, HECOMHEHHO, UMelOT o0MeH BelLIeCTB U II03TOMY H
MOr'yT GbITH MCUepPHLIBAIOIMUM 00pa30oM 0XapaKTepU30BAHbI CBOUM XUMU
YeCKHM COCTABOM M CTPYKTypamu, oOHAPYKMBAaEMBLIMU DEHTI€HOBCKU
aHaIu30M Ha Tpyhe. MetabonusM KJeHJaOMKUX BOJIOKOH O0OHApPYIXU
BaeTCst siCHee Bcero Graropapsi TOMy, YTO HAM U3BEeCTHO COCTOSIHHE U
HeKpo3a. .-

O sHaueHuM Mx MeralolU3Ma U CPABHUTEJIbHOU 5aOUJIBHOCTH MoJie
KYJISIPHBIX . CTPYKTYp MOXKHO Cy[UTb TaroKe H2 0CHOBaHMU (aKTOo:
MHUTOreHETUYECKOT0 AaHAJIM3a.

CyXO)HJIUsl U3 MBIIIMHOIO XBOCTA PearupyrT BTOPHUYHLIM H3JIyY
HueM IIpY oO0JiydeHMM B TeYeHUe JMIIb OrpaHUUYEHHOIO HPOMEXKYT
BpeMeHH (0KoJI0 20 MuHYT), IpU AajibHeiillleM HelpepbiBHOM 00J1yYeHu
HacrymnaeT ucTomenue. Ilepeyxuparomast TKaHb MPosIBJIsieT CHOCOGHOC
KO BTOpUYHOMY M3JIyUYeHUIO JIMIIb B TedyeHHe NePBOro 4Yaca Mepe)xu
BaHUs.

Bce 9TH laHHbIE ¢ HECOMHEHHOCTBIO YKA3bIBAIOT HA TO, YT Hapsny
feNTUAHBIMA LieNsiMM 00bIYHOTO TMNA, COXPAaHSIOLUMUCS N0 KpaiiHe
Mepe HEKOTOPOE BpeMsi Ha Tpyme u o0OHapy)KuBaeMbIMU PeHTI€HOBCKU
aHAJIM30M, KJEHfanne BoJIOKHA B YKUBOM -COCTOSIHUM B 3HAYMTEJIbLHO
Mepe 0XapaKTepU30BaHBl HaJMYMEM HePABHOBECHBIX MOJIEKYJIsIPHbI
KOHCTeJUISIIUH (T. €. 3aBUCSAT 0T NoJis1). VICTOYHUKOM MoJieii B CYyXO0IXKUJIb
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HBIX BOJIOKHAX MO)XHO CUMTaTh JAOBOJIBHO MHOFO‘IHCJIEHHHC, TAK Ha3bl-
paeMble KpbUdThieé KIIETKH.

ViMes: B Bupy Hallle OCHOBHOE HpEJNOJIO)KeHHe, UTO YCTOHYMBbIE

MOJIEKYJISIpHBIE CTPYKTYPhl BOSHMKAKT, KaK MNPABHIIO, U3 HEPAaBHO-
BECHBIX MOJIEKYJISIPHBIX KOHCTen.nﬂunM Mbi, TpU 06cy)x<11ennn npo-

11eCCOB PA3BUTUsI KJlelifaonux (pnﬁpnnn 6yneM CUMTATBCsT MCKITIO-
YUTeJIbHO C NOCTIEIHUMHU. -

MoyxHO cefe NPeACTABUTH, YTO B KJIETOYHOM HIOJIE U30IMPOBAHHOr0
¢ubpobnacra, B oxpy)awuledl KIeTKy cpefie, JJIMHHbIE, HUTeBUAHbIE
MoJIeKyJIbl IeNTUAOB OyAyT yCTAHABJIMBATHCS HNPEMMYLIECTBEHHO BHU30-
JMHAMUYECKUX TIOBEPXHOCTSIX, 006pasysi 3fech KOHCTeUISIMM, 1iist Gonee’
oTIpefieJieHHOM KOH(})Mrypaunn KOTOpbIX B CaMOM IoJie He COnep)KHTCﬂ
KaKuX-1ubo HOpMATHUBOB.

INonoenue OyaeT CymeCTBEHHO WHBIM NpPU HAJMUUM  KIETOUHBIX
KOMIJIEKCOB, 00pasylomuX CHHTe3MpPOBAHHOE BHEKIIETOUHoe O Glje e
none. MombiTaemest cospaThb cebe npeacTaplieHte 00 00pa3oBaHK Hapas+

JieJIbHBIX Ny4KoB (PUOpUILI NIpY Na paliieIbHOM pacnonioyKeHru BepeTeHo-~

o6pa3Heix (ubpo6IacToOB. .
Mer GyaeM MCXoAMTh M3 I0JieH, H30IMHAMUYECKHE TIOBEPXHOCTH Ko-
TOPBIX BOCHPOU3BOAST Kompnrypaunm SJUIUTICOUNIHBIX siflep (HUCTOYHM-

wkoB Toueii). Ilpu pocraroyHoM oTAAaJIeHMM OT LEHTpa CpefiHUe YacTH:’
H30IMHAMUYECKHUX NOBePXHOCTEH MOYKHO paccMaTpUBaTh NpUGIHAKeHHO

KaK HUJIMHAPbI: HOE)TOMy JIMHUH TIepeCedeHUsI UB0JUHAMUYeCKHX HOBBPX-

HocTell OynyT NpUOMMKATBCS K NpsiMbiM. Jlerko npeactaBHTh, YTo:

MOJIeKyJibl HepaBHOBECHBIX KOHCTeJUsiLui OyayT IpU STOM yCTaHaBJH~
BaTbCS NPEUMYILeCTBEHHO 110 JIMHUSIM NlepeceyYeHUsi 9 K BU L U'C TH H T-
H B X (0T LEHTPOB NoJjiei) M30AMHAMMUECKUX IoOBepXHOCTel, T..-2. Oy-
IyT npubiImKaThcsl K OpsIMoNuHeiliHoM QopMe U yCTaHaBJMBATLCH I~
paJuleJIbHbIMKM NYYKaMH, TIPH 0CTATOYHOM HAKOILIEHUH TepeXOfisIuMu
B MUKPOCKOIIMYeCcKy10 obnactp *.

IpeBpallienne Gornbliuell YacTH HepaBHOBeCHbIX }com‘:rennﬂunu B
JUIMHHble PABHOBECHble NMENTHHbIE LeNK CiielyeT NP STOM paccMaTpu-
BATb KAK BTOPMYHBIN npoliecc (MoJIMKOHAeHcanuio). Beck Bompoc upes-
BHIYAlHO OCJIOMKHSIETCSI NIPH PA3BUTHM KOCTHBIX NIAIACTHHOK, NNOCTPOEHHBIX
B BHJe IWJIMHAPUYECKOH CrMpanM, U 0T aHaJjM3a ero JIPHXOJHTCS BO3-
liepyKaThCsl M3-3a CKYAOCTH (paKTHYeCKMX JaHHbIX. .

PasButelii gaMy NPUHIMIT MOYKET BHECTU HEKOTOPYHM SICHOCTH B Npo-
OsieMy pa3BuUTHSI pOTOBMLbI, KOTopasi B HaYaJIbHBIX $asax coBepHIEHHO
OecKineToYyHa U UMeeT Ype3BblUaliHO NPaBUJILHOE CTPOEHNE B BUAE KAHBHL,
HDeTIIM KOTOPO# OJIHOTO NOPSIAKA € MollepedHBIM CeUeHHeM KJIETOK oMu-
TeJusi KOHBIOHKTUBBI M XPYCTaJiiKa, paccMaTpHBAEMbIMU KK HCTOMHUKH
o0mero noyisi GOPpMUPOBAHHMST POTOBULBL.

Jlis- nipepcTaBieHss 06 ofimeil cTpyKType HOJISI MbI MO)KeM NpeHe-
Opeunb KJIETOYHBIMU KOHTYPaMK U HCXOAUTh MCKITIOYUTEJIBHO OT pacnpefie-
Jlenua sinep. Ecny nmpencTaBuTh cefe, KAK M B IPEAbAyLeM TIpUMepe,
———

* B HeSKBHINCTAHTHBIX JIMHMSIX MepeCeueHHst MOJIEKYJH OyRyT yBJIEKaThCs

NapannensHo camum  ce6e 0 TeX nmop, MOKa OHU HE OKQ)KYTCA B JIMHUY  MepeceyeHust
SKBHANCTAHTHBIX TOBEPXHOCTEH,
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JMHVM TIepeceveHMs] U30AMHAMUYECKUX MOBEPXHOCTell UX moxell, To,
npeanosiarasi, KOHeYHO, HECKOJIbKO CXeMaTU3MPOBAaHHO, YTO sfipa B
COBOKYTIHOCTH PAacIOJIaralTCsi B BUie pellleTKM, IyTH, COOTBETCTBY HOLKE
NepeceyeHUI0 3KBUIUCTAHTHLIX OT SlEPHBIX LEHTPOB H30IMHAMUYECKUX
noBepXHOCTeH, OyayT Taioke 00pas’oBLBATH NPUOIU3UTENBHO OPTOTO<
HaJIbHYH0 pellleTKy, B KoTopoil u GyayT pacHonaraThcsi HepaBHOBECHBIe
MOJIEKYJISIPHblE KOHCTEJUISILUU.

Ms! BUIUM, YTO He BbIXOAS U3 PAMOK HAIIUX OCHOBHBIX HpeANoJIoyKe-
HUi, MBI MO)KeM HaOpocaTb XOTsi Obl B CAMBIX OCIMX 4epTaX KapTUHY
BO3HUKHOBEHMSI HEKOTOPBIX MPABUJIbHO NOCTPOEHHBIX U OPUEHTHPOBAH-
HBbIX BHEKJIeTOYHBIX 00pa3oBaHMIi.

CyauTb, HaCKOJIbKO HAall XOJ apryMeHTanuud MoO)KeT oNpaBAaTh
ce6s be3 106aBOYHBIX [loNylileHVH U B 60J1ee CJIOKHBIX CIIY4asiX, B HACTOSI-
Ilfee BpeMsi Mbl ellle He B COCTOSIHMU.

BHexuieTouHble NPOLieCChl, BOSHUKAIOLIMe ¥ pa3BUBAIOLIMECS] B o0uIeM
noJie, MOYXHO OJIHAKO paccMoTpeTb U B OoJiee obuieii Gopme, dem Oblno
CHENAHO0 HAMU [0 CUX HOp.

IMpu pocrarounoli KOHLEHTPALMHU B ME)KKJIETOYHBIX NPOCTPAHCTBAX
BellleCTB, MOJIEKYJIbl KOTOPHIX MOTYT NOABepI HyThCsi BO3[eHCTBUIO NOJisI,
BOSHUKAKT M NOAAECPIKUBAIOTCSI HEPABHOBECHBIE MOJIEKYJISIpHble KOH-
CTEJUISIIUY, KOTOphle MOTYT UMeThb pelldioniee 3HaYeHUe [JIsl psifa Mpo-
1eccoB MopdoreHesa U AJIST aBeCTUTMAJIbHBIX MPOIECCOB, HO JIMIIL B He-
KOTOPHIX CIIyYasiX HAKamJIMBAIOTCS [0 mepexopa B cdepy MHKPOCKONM-
YeCKHM BUJIUMOTO U TI03TOMY He[lOCTYIIHbI HeNOCPeICTBEHHOMY 00Ha pyKe-
HHIO.

OcofeHnblif MHTEpeC B 3TOM OTHOLUeHUM NPeCTaBIISINT, HA PAAY C.
ApPYTUMH, CJIO)KHbIEe M Upe3BhIYaifHO 3aKOHOMepHBIE CKeJieTHble 00paso-
BAHHSI MHOIMX HM3IIUX OPraHU3MOB — OJTHOKJIETOUHBIX, T'yOOK, UIJIO-
KOXHUX.

Opranuyeckasi, T. e. Ho cymiecTBy 0eJIKOBAsl OCHOBA M3BECTKOBBIX
CKeJIeTHbIX 00pa3oBaHMii BO MHOTUX CJIyuasix CKOpee NOCTYJMpyeTCsl,
YeM MO>KeT OBITb OOHapY)KeHa HeHOCPEACTBEHHO, TaK KaK KOJIMYeCTBO
ee HUUYTOKHO. Me)Kny TeM, NOBHAMMOMY, UMEHHO OHAa Beellesio 0fyciio-:
BJIMBAeT BCH CJIO)KHYI0 TeOMETPUI0 TAKHX CKeJETHhIX 00pasoBanumii,,
KOTOPble, KOHEYHO, COBEPIIEHHO HECPABHUMBIC TeMu hopMaMy KpUCTal-|
JIM3A1MH, KOTOPbie IAKT COCTABJISIIONINE UX KaJIbUHTh, BHIKPUCTAJIIU30-|
BbIBAKOIHECS] U3 YUCTHIX pacTBOPOB. :

Ecnu yke MCX0/IUTD U3 NpeICTaBJIeHUH 00 001eM IoJIe TeX KJIETOUHBIX
rpynn (HanpuMep, TAK Ha3bIBAEMbIX CEKCTETOB B JINUMHKAX UTJIOKOKHX),
B Cpefle KOTOPBHIX IOSIBJISITCSL U PasBUBAIOTCsI NOJf00HBIE CKeJieTHble
o6pasoBaHusi, To BeCb XOJi Mpollecca MPUMET Clely i Buf.

B ux of1em moJjie BOSHUKAKT MOJIEKYJIsSIpHble KOHCTeJJISIUY, KOH-
¢urypauusi KoTopelx BcelleJio 00yCJIOBJIEHA €ro CTPYKTypoi. BoKoBble
Lely 3THX KOHQUIypanuii CocTaBJIsIIOT OCHOBY, K KOTOPOH HellpephIBHO
[IPUCOeIMHSIIOTCS] HOBble MOJIEKYJIb U MOJIEKYJISIDHble TPYIMEL, B 0CO0EH-;
HOCTH OpraHUYecKUe COe[MHEHUs1 ¢ KaJIbleBBIMU Cosisimu. [lo mepe Mx
HAKOILIeHUsT KJIETKH CEKCTeTa MOCTENeHHO PasfBUTAKTCS, U CTPYKTypa
oGulero moJisi HenpepbiBHO IBOJIOIMOHKMpPYeT. CJIeICTBUEM 3TOrO $iB-
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JISIETCST HeNlpepPLIBHAS 3BOJIIOLUS BeCTUTHAJIbAbIX MIPOLECCOB U HAKOMIIS~
IOHIUXCST BeCTUIUA. JTHM U oOBACHSIETCH CJIOXKHASI, He NOAJAIMASICS
KPUCTAJIOTPAQUUECKUM TIOHATUSIM KOHQUIYpalMsi M3BeCTKOBHIX B
0CHOBHOM 00pa3oBaHuii.

Ilpu stom Haubosblliee 3aTPyRHeHUe [AJisI TOJKOBAHKUSA NPEJICTABISIET
HUYTO)KHOE KOJHMYECTBO OPraHUYECKOM OCHOBEI, T. €. MOJIEKYJI HEpaBHO-
BECHBIX KOHCTEJUIALMM, JOCTATOYHBIX 17151 IPUBJIEYEHUSI TAKMX KOJIMYECTB
KaJILIUTOB.

Ewe P. Teiifienraiin yKaseiBay B cBoe BpeMsi, YT0 KOJIMUECTBO KaJib-
LHEBBLIX COJle#, COflepKalluXCsi, HANMPUMep, B CKeJieTe OfHOM papuoJis-
puM, mpejnoJyiaraeT HPOXO)KAeHWe Yepe3 MUKPOCKONMMYECKUI opraHusm
04EHb 69Hbllll/lX KOJIMYeCTB MOPCKOH BOJIbI, U3 KOTOPOH M U3BJIeKAeTCS
KaJbLUi. : . X

Mepl 3aTparviBaeM B STOM YaCTHOM CJIy4ae OfHy U3 KallMTaJIbHBIX
npoGyieM MeTaboJIM3Ma — KOHUEHTPALMIO CEJIeKTUBHOIO XApaKTepa of-
pefleIeHHbIX BellleCTB, BCTYNAKWINX B JKUBble CUCTEMbl B HUYTOIKHBIX
pasBefleHUSIX. -

K aroMmy Bompocy Mbl BepHeMCsI eflle B aJjibHelIIeM. '

8. OCHOBHDBIE NPOUECCHI MOPOOTrEHE3A H IOJIE -

IlpumMeHeHVe pa3sBUTHIX HAMM B 00Hleil popMe NIPUHIMIIOB K KOHKpET-
HHIM IpoLeccaM MopgoreHe3a MpeAnoJiaraeT MHOTOJIETHION paboty,
KOHeYHble Pe3yJIbTaThl KOTCPOH He MOARAIOTCH NMPEICKA3aHUIO.

Bpsig 11 MO)KHO paccuMThIBaTL Ha TO, 4TOOB! JI1060i IPOU3BONILHO
B3sITHI Mpollecc MopdoreHesa MOAAAJICSI HCUepIBIBANIIEMY aHAJIU3Y
Ha OCHOBAHMHM NpHHIKNA 1oJisi. OfHaKo, B TOM Ciiyyade, eCJIU Psifi OCHOB-
HBLIX MPOLECCOB, TIOBTOPSIIOHMIMXCA NPH PAa3BUTUM Pas3JIMYHLIX CHUCTEM,
HalileT yA0BJETBOpUTeNbHOe 00BsSICHEHNe, IPU3HAHMe 32 MOJIEM 3Haue-
HUsI 0 O Il er o MpUHLMNA MopdoreHe3a CTAHeT B [AOCTATOYHOM Mepe
000CHOBAHHBIM. ITUM MBI XOTHM CKA3aTh, YTO HAJleeMCsT, UTo PSIJ| yaYHbX
NpUMeHeHU i HAIlero OCHOBHOI'O MPUHIMIIA K MCTOJIKOBAHUI MPOLIECCOB
MopdoreHe3a [0JHKeH BCEJIMTb YBepEHHOCTb B TOM, YTO BCE€ IPOLECCHE
MopgoreHe3a, B Toil Mepe, B KAKOH OHU BH Paj’amnTCs mHepe-
ABUIKEHUSAMU KNHeTOK M M3MeHeHUSAMU UX (op-
MBI, OIPefeSISIIOTCS KJeTOYHbIMM mosisimd. Ecym 3To yGe)xnenue yKo-
PCHUTCSI, aHAJIMTHYECKasi IMOPHOJIOTHS TI0JIyYMT MMITYJIbC K COBeplieH-
HO HOBOMY HallpaBJIEHHI0 MCCJIeflOBAHUI: KOHKPETHOM 3ajiaveil sIBUTCS
TOIja KOHCTPYUPOBAHUE XO[d pasBUTHS USOPAHHOIO [UIsl apanusa
00beKTa, MCXOMSl M3 MPUHIMIA HOJIS.

Jlo Takoro NoJio)KeHus, KOHeyHo, ellle 1aJieKo, U B HACTosilee BpeMst
HeoGXoMMO MOKA3aTh, UTO MPUHLMI KJIETOYHBIX II0Jiell olpaBbIBAET
¢e0st o KpaiiHeii Mepe B Toil )Ke Mepe, KAK U HAllA TIPe)KHSsI KOHLENLKs
HaJ(KJIeTOYHBIX MOJIeH.

OfHAKO MpU TOMBITKAX €ro KOHKPETHOTO IpyMeHeHUs HeoOXOMMO
YMerp B BHY Cllefiywoliee 0OCTOSITENIBCTBO.

MopdorenHsie nponecch CoBepIIaTCs, Booble roBopsi, Yepes rnocpen-
CTBo GoJpIMX KJIETOYHBIX MAcC, NPefCTABISIIMINX HA PacCMaTpUBaeMbIX
CTanpusx Gonmee MyM MeHee ONHOPOJHBI MaTepuali, C HeNpPepHIBHBIM
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rpapuenTom noJist. Ho Ha atom o6iem Qoue BoifiessieTest BTopoii GaxTop
KJIETO4YHOe PasMHO)KeHUe, MMelollee, HeCOMHEHHO, IEPBOCTeNeHHOE, H
JlajieKo He sICHOe 3HaueHue 1Jisi MopdoreHe3a. XoTsi B UHTEHCUBHOCT
KJIETOYHOIO JleJIeHHs1 HeCOMHEHHO NPOSIBISIOTCS peroHajibHble pasii
Yusi, OJIHAKO, CoBeplleHHO HENOHSITHA TMOKa CBsi3b MoJisl [eJisineiic
KJIeTKH € OOLIUM MeCTHBIM NoJyieM. JIpyIrMMU cjioBaMH, KJeTOYHOe pa
MHO)XeHUE€ BKJIMHUBAETCS] B I0BOJIBHO TIPOCThbie, MOCTPOEHHbE HA OCH
BAHUVM NPUHIMIA KJIETOYHBIX NoJiell KOHCTPYKIMKM MOpQOreHHbIX NPOLY
CoB, KaK OoJiee UM MeHee ABTOHOMHBI (aKTop, KOTOpHI TeM He MeH
HeoOXOIMMO IIPMHUMATb BO BHUMaHMe. .

llpensaputenbHo Mbl JOJDKHB ONpefie)IUTh, KAKUM 00pa3oM MOX
PanMOHRNBHO KJIACCUQUUUPOBATD Npouecchl HopMoobpa3oBaHUs U B
1ATeNbCTBO B HUX IOJIST LEJI0ro.

Bnosine pamyonanbHo Oy[eT orpaHUMHTH PacCMOTpeHMe NPOLECCO
dopmoobpasopanusi pa3amMu 0 NMOSIBJIEHHWSI B M 1 U M bl X IIPU3HAKO
TUCTOr'eHe3d, CO3HABAsl, KOHEYHO, NPU 5TOM, UTO pedb MUJeT 0 WHC
ycnoBHOM ynpoujeHuu. Ilponeccsl GopMoo6pasoBanusi U3 Me3eHXUM
¥ M3 3NUTeNMAaJIbHBIX 3aYaTKOB OyfyT B 3HauYMTeNbHON Mepe OTJI
4aTbhCsl IPYr OT ApPYyra, XOTsl BO3MOXKHBEI M TiepeXofibl Mexxay obou
TUNAMU, B TeX CIIyyasiX, Iie Me3eHXMMHble KOMIUIEKCH MpeBpamiainTc
BTOPHYHO B YNOPSil0UeHHble KJIETOUHbIE INACTHI, 3aciy)KuBatomye 060
HA4YeHUs @MNUTEJIMOU[IHBIXy 00 pasoBaymii.

OTHOCUTEIbHO NePBUYHBIX 3MHUTEJMAJIbHBIX 3a9aTKOB, COXPaHSIIOLIH
CBOK NpPeeMCTBEHHOCTb, HAYWHASL OT MPOLECCOB ApoOseHUsl, He BO3H
Kaet 1npolbJieMbl BTOPMYHOI'O COMKeHUs1 pa3spo3HeHHbIX MlepBOHAYAJIb
3JieMEHTOB, KaK Ipu ' o0pa3oBaHUM Me3eHXMMHBIX 3aYaTKOB, CII
UMaJIbHO B CJyyae MX BTOPMYHOM SNUTenM3anuu. ITOT MPOL|
[PeACTABJNISACTCS HA TepBBIA B3IJISAK TPYAHO COBMECTHMHIM C Hall
OCHOBHBIM HOJIO)KEHHEM O B3aMMHOM OTTaJIKUBAHUU KJIETOK.

Heo06xoquMo oHAKO UMETb, B BHAY, YTO JUISI MeCTHOI'O 04aroBO
CTyleHUsi Me3eHXHMHBIX KJIETOK BCerfld HAaXOASTCS MOIHble BHELIH
107151, IIpeofioJieBaOlie B3aUMHOE OTTAJIKUBAHUE KJIETOK, M Y
HeNoCPeiICTBEHHOEe NPUMBbIKAHME KIETOK [pPyr K Jpyry, CBsI3aHHOE
3NMTe/IN3aLel, BOBCe He O3HAUAET JaJibHelIero cOMMKeHUsT UX sje
TaK KAK OCHOBAHO BCel{eJIO HA 3HAYUTEJIbHOM POCTe CAMMX KJIETOYHB
TeJl. I3 HallMX OCHOBHBIX MOJIOYKeHUIT JIeTKO ClleJiaTh BLIBOJL, 4TO B CH
BO3MEHCTBUS Ha JAHHYK OFPAHUYEHHYH KIIETOUHYI0 TPyIIy BHeIIHe
1103151, PUKCHPYIONIEro UX B ONIpe/ieJieHHOM MOJIOKEHHM JIPYT OTHOCUTE
HO pyTa, yBeJMyeHUe X 00'beMOB B Pe3yJIbTaTe BeCTUTHAJIbHBIX HPOLL
COB IPHBEJET K HX B3aUMHOMY YIJIOUIeHHID.

Mbi TioiaraeM, Takum oGpasoM, YTo obinee popmupoBanue u 060cob
HYe Me3EHXMMHBIX 334aTKOB, 00yCJIOBJIEHHOE BCEr7la BHEIIHMMH TOJIA
He TIPefICTABJISIET 0COOBIX 3aTPyAHEHUH [IJIs1 HUHTePIPETALMM B KOHLEMIL
nosisz. OHAKO COBepILEHHO He TMOAJAIOTCS B HACTOSIIEE BpeMsl TOMY
OpUHUMIY ABA POACTBEHHHIX MPOLECCAa OCHOBHOIO 3paveHusi — (op
‘poBaHMe MeTaMepHbIX U ToMOMePHhIX obpasoBanuii. Paspelenue 3
BONPOCOB MBI [OJDKHBI [IPElOCTABUTL OyAyUIMM HCCIIElOBAHUSIM, KO
pble y)Ke OTYACTY Ha4aThl.
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Hameii Gnmxaiiiei 3afaveit siBnsiercst aHanus omsoro, ocoGeHHo
DONaronpusATHOTO CJIyyast Me3eHXMMHOro MopdoreHesa.

Briosive ompepesienHylo (opMyJIMpOBKY 33aKOHA MoJisi LeJIoro ynaa-
JIOCh, KaK Mbl BUJIeJIM BO 2-if TnaBe, JaTh HA CPABHUTeNbHO IPOCTOM
npuMepe (3a4aTok ¢anaHrv TputoHa, A H M K ¥ H). O0beKT 3TOT 0CO-
GeHHo OnarompusiteH B BUAY MaJioro KOJIMYECTBA BXOASIMX B COCTAB
3ayaTKa KJIETOK, YTO T03BOJIsIeT NPOBECTH JOCTATOYHO fleTasbHbIH aHa-
JIM3 UX B3auMoJeicTBHS.

Mpr OypieM MCXofMThb TPH Halllelt KOHCTPYKIMM IpeHMylijeCTBEHHO
M3 B3aMMOJIEHCTBUSA COCeIHMX sifiep, NPMHUMAsST BO BHUMaHMe Cliellylo-
1{He TPeRTIOCHIIIKH.

1) JnaunconpHas ¢opma sep Me3eHXMMHBIX KJIETOK, B [L0CTATOY-
{0l Mepe OTAAJNIeHHBIX ApPYT OT ApYyra, Iepefaer, 0 KpaiHeil Mepe B
o0IIMX yepTax, XapaKTep Y HanpasjlieHNe aHU30TPONIM ANEPHOTO (KJle-
TOYHOI'0) TI0JISA, T. €. KOHQUIypaLMI0 M30AMHAMNYeCKHX IOBEPXHOCTEH.

2) Sippa npaxkTU4YeCKH HeC)KMMaeMbl. M3 3Toro monoykeHHsi, kak
YBUIUM, BbITeKAWT CJle[lylolMe IOCJEACTBUS U Ipe[CTABJIEHUS,

BekTtop 1011 B Ka)XK[0H TOUKe NOBEPXHOCTH Siipa SIBJISIETCS] B M3-
3ecmoizi CTelleHN MepUJIOM MHTEHCHBHOCTH NPHTOKA B €r0 HANPABJIeHMM

0J1eKyJ1, BXORSIIIMX B COCTAB HePABHOBECHBIX KOHCTesusinmit. Ecym K
frouke A MOBEPXHOCTH C BEKTOPOM COOCTBEHHOTO MOJIsS, PaBHBIM &, NIpH-
J1I0)KeH TPOTHBOMOJIOXKHBI MO HANpaBJIeHUI0 BEKTOP € OT MOJISi CoCefi-
Heil KJIeTKH, TO pe3yJIbTUpYIOIME BeKTOp (@—c) Oyner MeHblle, 4YeM
BeKTOp Ha NPOTHBOJIeXKallel MoBepXHOCTU sifipa (Touka B), rpe cob-
CTBeHHbIH BeKTOp @ Oy/ieT ycHJleH OJMHAKOBBIM 110 HATIPaBJIEHHIO, IPaB/a,
Gonee cnaGbiM BeKTOPOM ¢;. Mbl mipesicTaBiisieM ceGe mMo3ToMy, YTO Mpo-
ucxonur GoJjlee 3HAYUTeJIbHBIH NPUTOK MOJIeKyJl B NIOCJIEHEM, YeM B
N¢pBOM HanpapJleHUH, YTO HalifleT CBoe BbIpa)KeHHMe BO BISIYMBAHUM B
TOYKe A M B BHIIISTYNBAHUY B ToyKe B siipa. PaBHOBeCHe JOCTUraeTcs TeM,
4To BeKTOp COOCTBEHHOTO MoJs1 Oy/ieT IPH 3TOM HAPACTAaThb B TOYKe A 1
najiath B T04YKe B, KOHeYHO, IPY COXPaHeHUH LIeHTPA I10JIs1 HeCABUHYTHIM.

. Eciu  @pefnosiokuTh Tenepb, YTO K JAHHOMY SIAPY IPUJIOMKEHbI
BEeKTOPHI IBYX WM HECKOJIbKMX COCE/THMX KJIeTOYHLIX I0Jiell B IIPOTHBO-
HI0JIO)KHBIX HANpaBJIeHUsIX, a Toyka M cBoGofiHa OT BO3[eHCTBHSA MOCTO-
POHHMX BEKTOPOB, TO BCJIEACTBHE HECIKNMAeMOCTH Siipa, B HAllpaBJIeHUM
M 6ynyT npuTeKaTh Kak Obl OTTHCHYTHIe B HanpaBJieHMusax Au B yacru-
Ibl, TAK KaK cCoOCTBeHHbIH BeKTOp B HampaBneHMM M octaeTcsi B CBoeii
NepBOHAYAJIbHOM BeJIMuMHe, T. €. .0oJibllle, YeM BeKTOPHl B APYTHX Ha-
[IPaBJIEHUSAX.

PaBHoBecHe, T. €. OKOHYaHMe TepeMellleHuii BHyTpH siipa, Oyjet
AOCTUTHYTO TOTN@, KOTAA, BCNIE[ICTBIE COOTBETCTBEHHOTO OTAANIEHHS! Pas-
JIMYHBIX TOYEK MOBEPXHOCTH OT LeHTPA M0Jisi, BeJIUYMHA NPHIJIOYKEHHBIX
K HUM pe3yJIbTUPYIOLMX UM CoOCTBEHHBIX BEKTOPOB CPABHAETCS C BeK-
TopoM HaMMeHbIleil BeJIWuMHbl, T. e. NpPUHALIEIKAUMM ToH
TOYyKe, K KOTOpoi ObUl MpPHIO)KeH BeKTOP IOJIsI cocefiHell KJeTKU Ha-
uGonbllieli BEJIMYUMBl M TPOTHBOIIOJIOMKHOIO ¢ COOCTBEHHBIM BeKTOpPOM
HarpasJieHUs.
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; ITHMM C000parke HUSIMU PUKCHPYETCS | OJJHAKO, JIUIIIb OLH MOMEHTAIIb
HBIM aKT HpOLeCCa, KOTOpbIH B [leHCTBUTeNIbHOCTH OYAeT MJINTeNIbHBIM
TaK KaK KJIETKU MOABKHBI, U IPH .3HAYMTEJILHBIX IepeMellleHUs
nporonna3Mel Oyfier B Goiblllel MJM MeHblleil Mepe NepeMellaThesi
SIApo, T. €. UCTOYHUK T110JIsi, & 3TUM CaMbiM OyfeT HAPYLIATBCS MIHO
BeHHOe paBHOBecue. [Ipouecc Gyzer, KoHeuHo, HenpepbIBHBIM, U eHCTBY
TeJIbHOe PaBHOBecHe MO)KeT ObiThb 00yCJlOBJieHO JIMIUBL MPUBXOMASIIIM
¢axropamu. Mpu nonbiTkax KOHCTPYKLMM 3TMX INPOLIECCOB IPUXOAMTC

C

ar I o7 Hmong 7 3
Puc. 21. 3ponrouuss GOpMEI SAAPA SNNMNICOMIHOMN !
dopmel B none, ucxonsmeil or newrpa X. Ilpn
nepeMelieHMH KOHTYPOB sjipa mpejpnojiaraeTess H
COOTBETCTBEHHOE MepeMellieHHe LeHTpa ero cobcr-
BEHHOI'0 NOJIAA, TPEeANOJOKUTEJILHO CBAYAHUOIO ¢
ero uewtpom (0—0,). TyHKTHPOM-—BOCIIPpOHIBEAC NHE
xourypa Il B mMacuitabe, NPUOIMBHTENBHO COOT-
BeTCTBYOL{eM NOCTOAHCTBY sinepHOro odnema (I).

MPOM3BOJIbHO OrPAHMUMBATLCS ONpelesieHHbIMU  cTagusamu. KHaxpase
nocsiefyomas cragust OyfeT HepefaBarTh PAcIoOJIO)KeHNe KJIETKH, CABU-
. I'¥ ¥ KOHQUIYpanMio B yBeJMYeHHOM pasMepe IO CPaBHEHMIO € Ipefliie-
L CTBYIOIei, ¥ TO3TOMYy MOCJIEHUM STANOM KOHCTPYKLHMH SIBUTCS JlOBe-
: feHre KOHTYPOB I0 pasmMepoB, COOTBETCTBYIOIMX NPUGIHM3UTEIILHO IO-
CTOSIHCTBY AeficTBUTENbHOTO o0beMa siipa (4ro, KOHEYHO, OTPA3HTCA M
Ha ero Tomorpaguu). Ipumep TaKoii ynpolleHHO# KOHCTPYKUUM NpHBe-

‘eH Ha puc. 21.
Ecnu MCXOUTH U3 3TUX ABYX MOJIOXKEHUH, TO U3yYeHHble AHUKMHBIM
Konturypauum sifiep ipy Hallleii TenepellHell KOHUEMIMM U300paKatoTCs
C TOi »Ke CTeNeHbI0 TOYHOCTH, KOTOpast JOCTUrasach IpH MpeXkHel KoH-
LeniMy 1noJisi. :
AHajiornyHasi KOHCTPYKLMS JJii MHOTOKJIETOUHBIX MEe3eHXHUMHBIX
| 3ayaTKoB 0GoJiee UJIM MeHee PAaCIUIBIBYATOM (OPMBI ITPEACTaBIISiET NOYTH
HempeoioJiUMble TPYAHOCTH M BpsSil M HMeeT AOCTATOYHBIM MPUHLIM-
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nualJbHbIM MHTEpeC, 334 MCKJIOYeHWeM OfHOM crhenmanbHON 3apauk
BOSHMKHOBEHHs1 MeTaMepuM. JUIsi moAxofa K 3710t mpoGlieMe Mbl He
pacloJiaraeMm B HacTosilliee BpeMsi [IOCTATOYHBIME NAHHBIMH. ~

3auaTKM SMMTENMANBHOTO XapaKTepa

Ml orpannyum CBO} aHaNM3 BYMsi 0GbeKTaMK ;rac'rpyn;mueﬂ i
NpUMbIKAIMIMMHI K HeU IIPOLECCAMH B JIMYUHKAX MOPCKMX e)Keli ¥ OCHOB~
HBIMM NIPOLECCAMM DAHHeH 3BOJIIOLMM MOSFOBLIX My3blpeii aKyJsl, Mo-
CJIyXMBIIMMHM HAM OCHOBHBIM MaTepuaJsioM M [JISl IePBOHAYAJIbHOM KOH-
CTPYKIMH HAJKTIETOYHOTO mosist (cM. 1-10 rnas). .

Tactpynsumsn AN
MOpCKMX  exeil. Dbna-
CTYJIbl UTJIOKOKUX MOYTH
HaeaJIbHO CHMMETPUYHB]
OTHOCUTEJIbHO JII06BIX
oceil, HO BCe jKe B ofa-
cti Oypylleid sHTo/epMbI
KJIETKH HECKOJIbKO Bhillle,
yeM B Oynylleii 3KTOJlep-
Me, M HX sfipa pacrno-
JIO)KEHBI COOTBETCTBEHHO
"¢HECKOJIbKO [aJibliie OT
MOBEPXHOCTH  Cepuye-
CKOTO TMy3bipsi, 4eM B
KJIETKAX OCTANbHLIX Ya-
creii GnactyJbl. Prc, 22-a. Tlone knerox A Fua Knetky B pe-

O _panian B0 ST T PSR Ot ontns
He JOCTATOYHbl JUISL M€=  peyrona “panparnennoro B BOI'H);TYHI; cTopony;
CTHOH VHBaruHauuy,
ObicTpo yrayGnsionleiics
B BHJie NaJibLIeBHHOIO
OTPOCTKA. Heo0xonu-
MOCTb 3THX TPOLIECCOB
Ipy TNPABUILHOCTH Ha-
WUX TpeAnoCHJIOK Bbl-
TeKaeT M3 cXeM (pHC. 22
a—g). Jlerko mNOKasath,
YTO0 He3HAUUTeJIbHble BU-
loBble pasyuyMsi aHU30-
TponuM mnoJie#l IpUBOASIT
Y)Ke B 3TOM IpocTelillieM
Cliygae K 3aMeTHBIM MOP-

a5

Ponoruyeckum  pasym- Puc. 22-b. Tone xierox A Ha KieTky B
Yusim mponeccoB. Hpu ocne HEKOTOPOr0 BrsuMBapMsi B pe3ynib-
3aBepiienu coOCTBEHHO Tare npoueccos crapum 22-d.

MhBaryHanuy, BHICTYIUJIeHUE Me3eHXMMHBIX KJIETOK M3 BepIUMHBI Hajib-
UeBupHoli MepBMYHON KMIIKM Taroke  sIBJsieTcsl  HEHOCPeJCTBEHHBIM
N &




ClleICTBUEM BOSJIECTBHS CocefHUX moneit (puc. 23). Hasee werpyiil
BLIBECTH M DACIHOJIO)KeHHE Me3¢HXMMHBIX KJIETOK B (OpMe KOJIbIf

Puc. 23. Pesynerhpyomee nole ma Bep- Puc. 24. Cxema paspesa uepes ri
mHuge NANbIEBHAHOTO BhinsuvBanusi (manp., PYJI1Y MOpCKore €xa Ha m;_llco're 9
3CHXHMHOTI'0 KO0Jiblla. peang

exa). Be bl - ; A0y

s _racTpynsl MOpPCKOro €ka). Bexrophl yxasel raercs, 4To paspes CcooTBeTETY
; - BAIOT BepOSITHOCTh BHINAYMBAHMS M BHITANL.  yyneRoMy YPOBHIO Pe3yNbLTHPYHOLY

KNBaHHA anMKalbHBIX KJIETOK. nonsa BCEX KNETOK 3KTO0- M 3HTOAEP]

| " «s1, OBITb MOXKET, TOXKe He HeIOCUJIbHOM 3ajaveil, ofHako on Tpeby)
ropasno GoJiee IETAIBHOTO U3YYeHUST BCeX 3JIeMEHTAPHBIX IPOLECCOB H
$OpMMPOBaHHUsI, YeM 3T0 ObUIO BBIOJIHEHO [I0 CHX HOP. ,
FlpyHuMas Bo BHUMaHMe aCUMMeTPUYHOe HAKJIOHHOE PacIojioyKeHd
«OCH MHBAarvHalMM, MO)XHO JIErKO BBIBECTH M IIOCTEIleHHBbIH IiepeXd
chepydeckoii GopMBI racTpyJibl B KOHQUIYypaLMI0 yCeUeHHOM IMpaMuji
¥4 KoHyca, T. e. NepeXofl K TMIM4HOi ¢opme niyTeyca. Ho B HacTof
Hlee BpeMsi 3[ieCb IPUXOJMTCS OTPaHUYUTBLCA JIMLIL HAMEKAMH, TaK K
| GoJiee JleTajibHBle KOHCTPYKUMM I0Jleii BO3MOXKHBI JIMIIL IIpH CaMmd
THIATESIbHOM M3YYeHHM BCeX peaJIbHBIX IPOLECCOB. :

_, Paseutue mosropwix nyseipeii. OGpaTumcst fmajnee K 3aMKHYTH
BIUTeJIMaJIbHBIM 06pasoBaHMsIM, KaK, HAalpUMep, MO3roBble Iy3bIp]
Ha KOTOpHX U OyneM npous3BOAMTh AanbHelmumit ananus. [ns no6of
'y4yacTKa CTEHKH Iy3LIpsi CyleCTBYET BHelllHee II0Ji€, CO3[aBaeMoe Ip§
THUBOJIO)KALIMMY YYacTKaMU, 0C06eHHO B CPaBHUTeIbHO PAHHUX CTafusy
pasBUTHSA, KOT/IA MAKCHMAJIbHBIM AMAMETDP My3bIpsi HACTOJIBKO HeBeJIUA
YTO MHTEHCHBHOCTb BHeELIHEro Iojsi, T. e. I0JISI TPOTHBOJIEIKALIEN
yuacTka, B KaXIo¥ TouKe oYeHb 3HA4MTesbHA M IPU HEKOTOPHIX of
CTOSITEJILCTBAX MOYKET IPEB30HTH HHTEHCUBHOCTb BHYTpPeHHEro MoJisy
.JJAHHO! TOYKe. :
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J151s1 npaBUsibHO#M OLleHKH 3HAYeHUs! BHyTpeHHero U BHEIIHEro I0JIs
[1aCTMHKY HeoOX0IMMO HCXO/IUTH U3 TBEP/IO YCTaHOBJIeHHOH HaMU Bhillle
¢BSISH M@Ky perMoHaJIbHOM CKOLIEHHOCTbIO SIiepHBIX oceil M oymKaii-
UM 3TanoM ¢opmooOpasoBaHMsi B JaHHOM Y4YacTKe.

Jlaisi 3Toro HeoGXoMMO Mpe)Kiie BCero BHISICHUTL Te ycJIOBHS, KOTO-
phie IPHBOJIAT K OBOJILHO Pe3KMM PerMoHa IbHbIM OTJIMYHSIM B HAMpaBJle-
guu saep. MIX ypnaercsi, BooGllie roBopsi, CBeCTM Ha BHYTpeHHee I10J1€
[JTACTUHKM, He Npuberasi K clenyasibHbIM J00aBOYHEIM HONyI{eHUsIM.

Kax u3BeCTHO M3 HAIMX CTAPBIX AAHHLIX, CylleCTBYeT OfHO3HAYHAA
3aBHCHMOCTb Me)Ky CTeIleHbI0 CKOLIEHHOCTH sIIePHBIX ocCeil i Bapuanueit
panuyca KpMBM3HEI IJJACTUHKM B JAHHOM y4aCTKe, IIpUeM CKOMIEHHOCTD
O/IHO3HAYHO CBSI3aHA C MOCJeAyRMMM MCKpUBJeHueM (pHcC. 25, 7 u 2).
OpHAKO BOIPOC 0 CBSI3U M)XKy CKOLIEHHOCTBIO SIIEp U HallpaBJieHHeM
poCTa B COOTBETCTBEHHOW 00/1aCTM HAMHOIO CJIO)KHee.

IpencraBum ceGe yuyacToK, B KOTOpOM KjeTka 7, COOTBETCTBYIOMIAst
HaMMeHbLIEMY pajUyCy KpPUBHUSH, pACIOJIO)KeHd CHMMETPHUYHO OTHO-
CHTeNIbHO COCEJHUX KJIeTOK 2 M 3, pacmoJioKeHHBIX B MeCTe Iepexoja
K 0oJiee IUIOCKOMY YYacTKY IJIACTHHKH.

B3aumooTHolleHUs1  KJIETOK
71, 2 1 3 BBISICHSIIOTCSI K3 CXEMbl
{puc. 25). Kierka 2 nperepne-
Baer fedopmManuio B Hanpae~
JienuM cTpenxkd. Hama cxema
JIOCTPOEHA HA NpHMepe O4YeHb
OOJIbIIUX KJIETOK ORHOCJIoMHOI0
anuTeNMsl, B [AelCTBUTEIbHOCTU
yKe popmooobpazoBaTenbHble IPO-
1L[eCChl IPOTeKaloT 00bIYHO B MHO-
TOCJIOMHBIX ~ MJIM  MHOTOPSIIHBIX
SNMTEMAJIbHBIX  TJlACTaX, Ife
KOXKI0H KJeTKe B OT/eJIbHOCTU He
IIpUHAAJIEKUT CTOJb - boJbluast
poJib, KaK Ha Hallleil cxeMme.

Bapuauuy papuyca KpHMBHM3- Py, 25. [lone KNeTOK I M 3 BA KIETKY
HHl SIBJISIIOTCSI HEe €/IUHCTBEHHBIM 2. CKalUMBAHWe sXPE NO HAMPaBICHMIO
(daxropom, BAMSIOIMUM Ha B3a- CTPeAKH.

VIMOJIe/ICTBHE KJIETOYHBIX II0JIeii.

Mbl ucxopuny B Hallel cxeMe U3 QUKLIMM OJTHOTO psiid KJIETOK, pac-
TI0JI0)KeHHBIX B IJIOCKOCTH. OJIHAKO B feCTBUTeIbHOCTY B3auMopieicTBHe
KJIETOYHBIX TI0JIeli ropasfo CJo)KHee, TAK KaK 3MUTeJIMaJIbHble IJIACTHH-
KM NpefCTaBJISIIOT CJIOXKHO KOH(UI'YPMPOBAaHHbIE NOBEPXHOCTH € MeCT-
HbIMH BapualusaMm pajHnycoB KPHUBH3HbBI.

Oco6oro paccmorpenusi TpeOylor 061acTv 3ayaTka ¢  paBHOMEPHBIM
PaguycoM KpUBUSHBI, K KOTOPBIM NPUMBLIKAIOT CO BCEX CTOPOH Y4YacCTKM
€ MeHbLIMMM pafiuycaMy KpUBHU3HBI (Ge3pasyinyHo, oflMHAKOBHIMU WJIH HeT).
Tak Kax Bbillle Mbl BbIBEJIM, YTO KJIETKH CKAIIMBAIOTCS 110 HAINPaBJIEHUIO
YBenuuMBawlieiicsi KpUBHM3HBI, TO HA KPasiX pacCMAaTPUBAEMOI0 Y4acTKa
SIIpa 0Ka)KyTCA HANpaBJIeHHBIMM KaK Obl Beepoo0pasHo, B CPeiHeM )Ke ya-
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CTH BO3JelicTBYSA ¢ Toii M Apyroii CTopoHsl OylyT ypaBHOBelIUBATL JIpY
npyra. 3
Mbl BUfHM, TaKUM o6pa3om YTO CKOIIEHHOCTb sifiep M0 OTHOIIEHHK]
K KOHTYypY MJIACTUHKY MOKET o6yc.nos.nnBaTbc;{ ABYMsI MoMeHTamu, &
HMEHHO: Pa3JIMYMSIMM ee KPUBU3HBI M TIOJIO)KEHMEM KJIeTKH OTHOCH
TeJbHO oCell CUMMeTpUM 33a4YaTKa.
Tpu npoBepKe BbIBEeleHHBIX HAMM TOJIO)XKeHMi HAOJIONEHUsIMM Haf
XO/IOM Mop¢oreHesa, Mbl MO)KeM JIerKO y0OeMTBCS1, UTO BCe ONUCAHHBIE
HaMM pervoHasibHble 0COOEHHOCTU B PACIIOJIOMKEHMU SIEP B PA3JIMYHBIN
SMNUTEJIMATIbHBIX 3aYaTKaX BbIBOAATCSA 0Ge3 KaKuX-1M00 ROMNOJIHUTEND
HBIX [ONyLleHUH. 4
CkolleHHOCTL sifilep HAGIIONAETCs B MeCTAaX Iepexofa K Gosiblleid
VCKPMBJIEHHOCTY (C MEHBIIMM pajilycoM KPUBU3HEI) II0 HATIPABJIEHMID
K mocyefnuM. Pasnvyve AMCIepcHU sifiep B Pas/IMYHBIX MECTaX IAC
TUHKM TaK)Ke HAXOJMT YNOBJIeTBOPUTEJIbHOE TOJIKOBaHME. B yyacTkax,)
pAaCHoNO)KeHHBIX M)XKy JIBYMsi palioHaMy ¢ MeHBIIMMH pajuycaMy
KPUBHU3HBI, HA0JI0[aeTCsl MaKCHMaJjibHasi -UCIepCHsl B HallpaBJIeHUSIX
siflepHbIX ocell. OOBSCHUTD 3TO. SIBJIeHHE MOYKHO, UCXO[IS U3 CJiefly FIM X}
HIPOCTBIX cooﬁpa)xemu‘a
Bospeiictens mosiel 0T yyacTKOB € MeHbIIMM PajMyCoM KPUBU3HbLH
NpUOIU3NTENILHO YPaBHOBEIIMBAIOT APYT APYTa B CPEJHUX YACTSAX Ha 0110
_Aaemoro yyactka. C pyroii cTopoHbl, KaK MOKA3aJM y)Ke CTaphble IO/~
CYeThl, YHCJI0 MUTO30B 3/IeCh OYeHb BEJIMKO, IPHYeM 3HAYUTeIbHAST YaCTH]
BO3HUKAMIMX HOBBIX KJIETOK MUTPHUpYeT U3 BHYTpeHHell I0BepXHOCT
OJIACTHHKM B ee Tomuy. Tak KaK pacnosoyKeHue siflePHBIX OCell B TeJIO
" ¢asax camoe pasHooOpasHoe, M peryJiupyiollee BO3JelCTBMe COCEIHUX]
noJieif 3iech, KaK Mbl BUJlesld, (paKTHYECKHU OTCYTCTBYeT, TO 3HAYUTEJIb~
Hasl JIMCIIepCUs1 MX YTJIOBOIO PACIOJIO)KEHHMS] CTAHOBUTCSI IIOHATHOM
eC/IM Mbl ee IpMIMIIEM IJaBHBIM 00pa3oM KJIETKaM, BHeJPsIONMMCS
M3 30HBl MUTO30B B IJTy0b mjacra. ]
Hamumy coobpa)keHUsIMM 0CTaeTCs1 OJHAKO JI0 CMX IIOD He3aTPOHY-|
Toii Hanbosiee MHTepecHasi Mpobiema, OCTABLIASICS HEBLISICHEHHON M C
Hallleii NepBOHAYANIbHON TOUYKM 3peHMSs, & UMEHHO, MEXAHM3M CBA3M Me-}
JKIY CKOIIEHHOCTBIO siIePHBIX OCell M OnmKailuMm 3tanom ¢opmoobpa-
30BAHMSA (UCKPUBJIEHUs) IUIACTUHKH.
TMpoluecc. MCKPUBJIEHHsT CBSI3AH C OJ{(HOBPEMEHHBIM YBeJIMUeHHEM 110~
maay NIacTUHKM, 9T0 MPOMCXONUT IIyTeM HellpePLIBHOINO BKJIMHHBAHUS |
B riy0b MHOTOKJIETOYHOTO ILTACTA PAa3MHOMKAILIMXCS B repMMHATHB-}
HOM CJI0€ KJIETOK.
Hamm npe)xuve uccnenoBaHusi oOHApYKUIU TpH (aKTa OCHOBHOIO]
3HAYEHUS:
1) Fpopemxenve KJeToK B riy0b IlacTa CoBeplIAETCs - He BO BCEX,

a JIMIlb B ONpeJleJIeHHBIX (AKTUBHBIX) YYaCcTKaX MIACTHHKH. .
2) Ipu npopBXKeHUN KJIETOK M3 FepMUHATUBHOIO CJI0S1 1O HAIpPaB-
JIEHVI0 K MPOTHBOIIOJIO)KHON MOBepXHOCTH IIJIACTA, YACTh KJIETOK ocena-
€T B NPOMEKYTOYHBIX IJIACTAX, NpUYeM YMCJI0 KJIETOK, MIPOXOASIIMX §

Yepe3 paHHoe cedeHMe, OGPaTHO MpOMOPIMOHAJLHO IPOIIEHHOMY
IYTH. 1
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3) KonuyeCcTBO MUTO30B PErMOHAJIBHO PA3TMYHO M AOCTUrdeT MaKCH-
MyM@ B YYACTKAX C IOCTOSIHHBIM PajinyCoOM KPHBHU3HHL,

Ecnu ocraButh moka B CTOpOHe NepBOe sIBJIEHUE , TO He BUHO, [I0YeMy
poLECC MHTYCCYCLeNIMOHHOTO POCTA, IIyTeM BKIIMHUBAHUST HOBBIX KJie-
TOK, Ia)Ke MPU perMoHAJIbHO HepaBHOMePHOM paclipefieieHUM MHUTO30B,
He TIPUBOAUT K IPHGJIM3UTEILHO -KOHIIEHTPUYECKOMY YBeJIMYeHHIO pas-
MepoB 3ayaTka. OpHaKo.Mbl HAGJIOgaeM, YTO pasjiMyHble Y4YacTKU 3a-
4aTKa 33 OMHAKOBble NPOMEXYTKH BpeMeHU MPOXOASAT MyTH O4YeHb pas-
JINYHOW AJIMHBI, UJIK, IPYTHMM CJIOBAMM, TIPY Pa3BUTUM 3aYaTKa Hellpe-
pbIBHO MeHsieTcs1 ero KoHurypauus. [pu 31oM, Kak Gbulo y)Ke panbile
110Ka33aHO, 3BOJIOLMS KOHQUIypaluM Mo)KeT ObIThb OJHO3HAYHO NpeJICKa-
3dHA M3 COBOKYIIHOCTH perMoHaJIbHBIX OTKJIOHeHUH silepHBIX oceit oT
HOpMasny. 3aBUCHMOCTb 3BOJIIOIMU KOHQUIypaLM oT OTKJIOHeHU . sfep-
HBIX 0Celi MOYKeT ObITh C)OPMyJIMPOBaHA CJleLy IOLIMM 06pasoM.

Ecny cuwrath moJilocHl CMMMETPMM 3a4aTKa* HeNOfBIKHBIMM TOY-
KaMH, TO NPOLECC 3BOJIOLMH (POPMbI MOIKHO M300pasUTh KaK CKOJIbKe-
HHe KJIeTOK ApPYr OTHOCHTEJIbHO JIpyra, IpHYeM IIPOJIOXKeHHAs1 AaHHOM
KJIETKOM TpaeKTOpMsi HapactaeT Kak (yHKUMs, Bo-IepBEIX, OT €€ pac-
CTOSTHUA OT KOHLOB OCH CHMMETPYM ¥, BO-BTOPHIX, KaK QYHKLUS OT pe-
THOHAJIbHBIX 3HAYEHMH YKJIOHOB KJIETOYHBIX OCeli OT MeCTHBLIX HOpMarnieh.

2
Puc. 26. « CKONb)KEHHE» KIETOK 2 M 3 OTHOCHTENLHO Menop-

BiKHoiM KneTkH I. IIYHKTMpOM HamedeH CHABHI KNETOK M COOT-
BeTCTBeHHBIH CIBUT sfep.

HKierka 1 npeanonaraerTcs HeloABMIKHOI, TaK KaK ee 0Cb COBNA/AET
T OCBI0 CUMMET pPHH, ¥ IIO3TOMY BO3/lefiCTBHE HA Hee MoJiel COCeIHUX KJle-
TOK TaroKe cuMmMeTpuyHo. KieTkyu 2 1 3 cKollleHbl B CHITy y)Ke paHbllle
Hpennosio)keHHOT0 pasjiMyusl PajuycoB KpPHBU3HbL.
&_—.__.

- * Hampumep, B 3ayaTKe MO3IOBOre MNy3bIpsi €ro anuKalbHBI B KayRanbHbI
JIIOCHL.
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NpeACTaBUTEJIEM I1RJIOI'0 MHOI'OKJIETOYHOI0 Yy4acTKa snMTeNMasibHOlf
INacTHHKH. . g

CkoJb)Kenne KJerok 2 u 3
MO)KeT ObITb BBI3BAHO pa3JHMyud
HBIMA PaKTOpaMH. i

Bo-nepBbiX, BeKTOpPHl I10JIsH
KJIeTKM 7, npuio)KeHHble K 0601M]

JIUBATh TMIPOJBIDKEHUe sApa B
HampaBJjieHMy cTpeliky. Hapsigys
C.3TUM 3MHTeJIMaJIbHble KJIETKH
CO «CKOLIEHHBIMH» KOHTYpaMH§
UMET, B CUJy aHU30TPOIMI
CBOEro MoJisi, TEHAEHLHI0 K «Bbl4
IPSIMJIEHNIO» (B N300pa)keHHOM Hay
cxeMe CMbicie, puc. 27). Ecoy
HCXOAMTL M3 . HEMOJBMKHOCTH
KJIETKM 7, BBIIpsSIMIIEHME KJle~§
TOK 2 M 3 FOJDKHO moBJjleYb 33,
coboii UX yryioBoe mepemelleHue g
HAMEYEHHOE Ha& cXeMe IyHKTHUS
poM.. BoitipsMiienre cKolleHHbIN]
KOHTYpOB, T. €. IlepeMellleHN@
YacTvl KJIeTOYHOIro TeJjid, 10
Puc. 27. Tone «cxomennoli» wnerxu. BJIEYET 32 coGoii B CBOIO 0Yepesh
KpuBasi, cOenmHsAOWAsA = mucTanbuble M HEKOTOpPOE CMelleHMe sifiep B
KOHUbI BEKTOPOB, MPHIOKEHHBIX K pas- HANPABJIEHUM K BLITYKJIOMY KOH
SUIHLIM TOUKAM TOBEPXHOCTH KICTKM, pypy  puactunku. [lpy  sTOM

ofpasyeT 3JUMNC, OCH KOTOPOro COBna- »
nakoT ¢ ocsimu  ammsorponnyu. Bokopbie CMEIIEHHE B KIleTKe 3 Oyper Gone

CTEMKH CKoLleMHOH KIeTKH cHMMeTpHunm 3HAUMTENIbHO, YeM B KJieTKe 2.4
OTHOCHTENBLHO NOJNs, OCHOBaHMe M Bep- DBMmeCTe C TeM, KaK SIBCTBYeT U3
WHHA ACHMMETPHUUHBEI H HNO9TOMY moje CaMOﬁ KOHCTPY}(HHH, ﬂﬂpo 2 6y
'""3"'”“Za;eeﬁ’éi';’,?'.’o”n"yﬁi'}'.'},’,’?ﬁf‘ MO neT cHOBa CKAlMBATLCS MIOJ BIM 5
- sTHMEM TI0JIsT KJIeTKM 7, ee TIOJIE;
B CBOIO 0Yepe/ib BHI30BET TaKoe )Ke CKAIUMBAHUE KJIETKU 3-U T. [., UTOf
noBJiedeT 3a co0oif poJloJiyKeHKe 3Toro Mpoliecca. :
Mbl BUJMM, TaKMM 00pa30M, 4TO BBHIPSIMJIEHME CKOLIEHHBIX KJIETOK]
¥ UX CKOJIb)KEHHE JIPYT OTHOCUTENIbHO ApYyra MOXKHO Y[OBJIETBOPUTEJIb~}
HO OGBACHUTL HAIUMMU OCHOBHBIMU IT10JIO)KE HUSIMU.
Opnaxo ¢opmooGpasoBanve 3NUTEIMAJIBHBIX IJIACTUHOK Hepas3phiB
HO CBSI3aHO C MHTEHCHBHBLIM KJIETOYHBIM PA3MHOMKEHHEM ‘B e pMUHATHB-
HOM CJioe ¥ ¢ BHe/IDeHMEM YACTH KJIeTOK U3 I10CTIeIHer0 B TOJIIYy MHOI'0-
KJIETOYHOr'o TInacTa. ]
JU1s1 0OBSICHEHUS 3TOIO TpOLlecca € TOUKH 3PEHMSsT TeOPUH II0JIsT MbH
MOJKeM MCXOAUTb M3 cllefylomux cooGpaskenmii. Mbl 3HaeM, yrto sAp
B IUIACTe PACIIONOXKEHHB! HOBOJIbHO HePABHOMEPHO M B TO )Ke BpeMsI JI0
BOJIbHO 071M3KO0 APYT K Apyry. CnepoBaTeSibHO, Y)Ke He3HAUMTEJIbHbIS
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pasiMYUsl B PACCTOSIHMSX MEXKAY HUMYU JIOJDKHBI 3HAYMTENbHO BIUATH
pa cTenleHb MX B3aumopieiicTBus. [oaToMy B M3BECTHOM YMCJle CJlyYyaeB
cjiaraeMoe oT BO3JEHCTBUIL sifiep, Je)KalUX OiMKe K [ePMUHATHBHOMY
(Ji0¥0, Beeraa Oy/iet nepeBellMBATL HAM MPOTHBOIOJIOKHBIM HANIpaBJieHH-
eM ¥ 3TUM CAMBIM COJleli CTBOBATh NPOIBMYKEHMIO sijiep B IJ1y Ob IJIACTUHKH .

OnHaKo 3T0T MOMEHT He MMeeT GOJIbIIOro 3HAYEHMs], TAK KaK OH CTa-
TUCTUYECKH BEPOSATHO KOMIEHCUPYeTcsi cjlaraeMbiM B 00paTHoM Ha-
npasyienun. HaunGosee cyliecTBeHHBIM siBJIsieTCs TO 00CTOSITENLCTBO, YTO
KJIeTOYHOEe pasMHO)KeHHe TNPOMCXOAUT TOJIBKO B FepMUHATUBHOM Clioe,,
1 Ha OCHOBAHUM HALIMX OCHOBHBIX I10JI0)KeHHi1 BIIOJIHE eCTeCTBEHHO Clie~
5iaTh BBIBOJ, YTO IIOCJIe KA)KAOI'0 MUT03a CO3[A€TCSi MeCTHHIH o4ar cry-
LIEHUS] KJIETOYHBIX fifiep, HAapylawluii CyllecTBOBaBliee JI0 TeX IIOP
paBHOBeCHE, YTO M NPUBOAUT K OTTAJIKUBaHUI0 M30biTKa sifep. Koraa
¥bl FOBOPUM 06 OTTAJIKMBAHUM WM NPOJBYIKEHUU SIJIEp, Mbl BCeT'Aa IIpefi-
1oJjlaraeM, 4YTo OHM yBJIEKAITCs1 NPOJBMIKEHHEM YACTHI{ NPOTOIIA3MbI.
CylleCTBYIOT JIM 3[leCh KJIeTOYHble TPAHHLIBI HJIM MOKHO paccMaTpHBATH.
BeCh INACT KaK CUHLUTHI, 0CTaeTCs IOKA OTKPBITBIM: '

Mcxopsi U3 3TOro HOJIO)KEHHUsI, Mbl OJDKHBI IIPUHATL BO BHHUMAaHUe
elle OIMH Ype3BbIYaiiHO Ba)KHBIA (aKTOp, CIIOCOOCTBYIOIMI NPOABHIKe~
HMIO 5jfiep U3 FePMUHATMBHOIO CJiosi BIJyOb B y4YacTKaX € BOTHYTHIM.

KOHTYPOM FepMHHATUBHOIO CJIOSL.

- Jlerko yGemurnesi, 4To npu Be-
epoo0pa3HOM pacroJio)KeHUH sifiep,
BCCIA CONIPSDKEHHOM C BOTHYTHIM
BHYTPEHHUM KOHTYPOM IUJIACTUHKH, '
BEKTOPHI COCeIHUX II0Jlei maxwT cna-
racMble B HaIlpaBJieHUM K Hapysxuoit
NOBEPXHOCTH, IpeBoCXofAmEMe I10
BeJINYMHE CUMMETpPUYHble U IIPOTH-
BOIIOJIOXKHBIE (puc. 28). i

Taxum 06pa3oM, Me BUUM, YTO i IR
Td CBSI3b ME)KIY perHoHaJIbHOM opu- Puc. 28. Cxema mmrpaunn siaep,.
eHTHPOBKOA silePHBIX OCell ¥ MCKpU- OMMSKMX K BOrHYTOH MOBEPXHOCTH
BJieHMSIMM Ha OYDKAMuX sSranax TR oK BriyGL. :
Pa3BUTHSI, KOTOpasi TAK XOPOILLIO BBLIBOJUTCS U3 TlepBOHAYAJILHON KOH-
UeNMM HAKJIeTOYHOTO MOJISI, HAXOAUT MOJIHOe 00bsicHeHMe U B Npef-
jlaraeMoif KOHIENUMHM B3aHMMOJeHCTBUS, KJETOYHBIX mnoJieii. OgHaxo o
CUX MOP Mbl BHIHY)KJEHBI ObUTH NPMHUMATDL y)Ke CylleCTBYHIHe, ONpe-
lleJIeHHble pasjinyMs PafiuycoB KPMBU3HBI, KaK HeYyTO AaHHoe. JTH pe--
THOHAJIbHble PAa3JIMYMsT SIBJISIIOTCST HEOOXOAMMBIMY ITPEANOChUIKaMM JUJIs
COOTBETCTBEHHBIX [lepe0pPUEHTUPOBOK SANEPHBIX oCeil, B CBOI OYepe/b
BlleKymux panpHeillie NCKPUBIIEHUS U T. JI. IpoGema sta CTAHOBHMT-
Cs1 ocoGeHHO Ba)KHOU M TPYIHOI, ec/iM MBI IONBITAEMCS1 BBECTH B HAII
*(Dyro:aop foJiee CJI0YKHBIE, CTPOTO JIOKAJIH30BAHHLIE, MeCTHHIE - npoiec-
Cbl pacuyieHeHHMs1 U BbIISTYMBAHUS, HAOJIOfaeMble, HarpuMep, Ha Gonee
Ho3HUX CTamMsAX PasBUTUSI MO3FOBBIX MY3BIpEH. > M

Mel amanusupoBanud [0 CUX Top JIMIIL Pe3yNbTaTsl “BO3/EHCTBUS
BHyTpenHero moyisi faHHON 3NMTeMaJIbHOM MIACTHHKH, HE NMPUHUMAS
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80 BHUMaHMe HaJIMUMsi BHelIHeI'o IOJIs, MOJpasyMeBasi IIPH 3TOM Ip
MMYHU[ECTBEHHO TPOTHBOJIE)KALIYH CTEHKY MO3TOBOI0 Iy3BIpsi.

Ipy KOHCTPYKIMY BHEILHETO TOJISI Mbl MCXOAMM M3 CJIeAYIOIUX yIIp
mlenuit (puc. 29): 3ajjaveil siBnsieTcsi pacyer BeKTOpA BHEIIHETO MOJIS

[

Prc. 29. VnpoienHasi KOHCTPYKUMS NONSA MOSrOBbIX Mysblpeii.
BuyTpennnil KoHTYp BOCNPOMSBONMT MEAMANbLHLIN paspes wue-
pe3 MO3r KypuHOr0 3apopbiia 2 Aueli. Baaumopelicreue
OTAENBLHBIX YUACTKOB BLIpRKEHO YCIOBHO TpeMs BEKTOPAMM:
HOPMaJLHBIM K paccMaTpuBaemoil TOUKe M NBYMSI NHoR yriom
B 45° K nepomy. B pesynbrare HauMHAOUeeCs] pacuiieHeHHE
NEePBHYMOro MO3roBoro nysbipsd Ha nepepnmii, cpemumii u 3an-
HHi{ MO3TI.

TPHIIOIKEHHOTO K JAHHOM TOYKe CTeHKH Iy 3bIPSi U HOPMaNIbHOT0 K UCKPH
JIeHHI0 B laHHOM oGnacTi. BesnuuHa BeKTOpa pacCYMTHIBAETCA (Ha pu
CyHKe BeJIMYUHBI CHJIbHO IpeyMeHbllieHbl) U3 CJIOKEHUS TPeX BeJIMYMH
BeJIMYMHBI BeKTOpa, HMCXOASALIEro M3 TOUKH IlepeceveHMs HOpMaiu
TOYKe A ¢ BHYTpPeHHell OBepXHOCTHIO IIPOTHBOJIEIKALIEL MO3TroBoll CcTeH
KH, M TIPOeK1IMH Ha HOPMAJIb IBYyX BEKTOPOB, MCXOMSIIIMX OT IPOTHUBOJIE
Kaleit cTeHKM MOJ yTriioM 45° K HopManu™®. PacyeT BeJIMUMHBI BeKTOPOS
* B pelicYBUTENbHOCTH ofiee Bo3AEHCTBUE YuacTKa NNaCTHHKH, sBJIsioLIeH
TIONepeyHbIM Ce4EHHEM KOHYycCa, onHcaHHOro obpasylomeii noxy yrinom B 45° ¢ HO

MaJibio, 6yner, KOHEUYHO, CKJIARBIBATHCS M3 HECKOJIBKUX COT HJIH Ja>KE THICSIY BEKT!
POB, HCXOOSAIMMX OT BCEX, PacCNONOKEHHBIX B 3TOM YuacTKe siiep.




fip¥ 3TOM COBepIIEHHO MPOU3BOJeH, HO caMo colol pasymeercsi, uTo
fpOM3BOJIbHO BHIGpaHHAsl WKana coOmofaercs AJIS1 BCeX TOYEK M 4UTO
pacyeT JeJlaeTcsi M3 OCHOBHOIO MpENOJIOXKEHHs] O THHepOoNHYecKoM
AeKpeMeHTe.

HpOBeneﬂgaﬂ NpH 3THX KpalHe ympoleHHBIX HPEANOCHUIKAX KOH-
CTPYKLMS! EUCTBHS1 BHEWIHEr0 MOJIi MPHUBOJMT B HALleM mnpuMepe K
gpe3BbIYaHO HATJISIAHBIM pe3yJibTaTaM — HaMeyaloleMycsl pacuJieHe-
HMIO NIEPBUYHOI'0 MOSI'OBOI'O MY3bIPsi -(KOHTYPBI KOTOPOI'O TOYHO BOCIPO-
M3BOJUIT MEJIMAJIbHBIM CPE3 Yepe3s MOSI' Ky pHHOIo 3apojiblilia) HA CTaJiUI0
Tpex mysbipei. : ~

ComocraBJisisi yyacTHe BHYTPEHHEI0 M BHeIHero IoJisi B (JOpMo-
00pa3oBaHNu, Mbl MO)KeM OCTAHOBMTLCS Ha crefiyrowmeif npocroif u, no-
BHJIMMOMY, MpaBponofoOHO# CcXeMe. '

BHeIIHMM rioieM KaK Obl HaMeyaeTCsl perMoHajbHOE pacusieHeHUe
3aYaTKOB (KaK M B HAalleM KOHKpeTHOM npuMepe). Ecim coszpan xors Gbl
CaMblii He3HAUUTEJIbHbIA MECTHbIH O0Yar HepaBHOMEPHOCTH, T. €. I'pajH-
€HTa BHELIHEro IMoJisi, TO 3TUM CAMbIM BLI3bIBAETCS HApYLIeHHe PABHOBe-
€51 BO B3aMMO/IeHiCTBHH BHYTPEHHHX II0JIefl, HelIpepbIBHO HPOrpecCHpyIo-
ulee B HAMEYEeHHOM TepPBOHAYAJIbHO HanpaBieHud. Ilpu srom mepBhiM
MOpPQOJIOTMYECKUM CIIEIOM, TIPE/IIECTBYIOIIMM HCKPUBJIEHHI0 KOHTY-
POB, SIBJISIOTCS y)Ke XOpPOIIO 3HAKOMble HAM PErHOHAJIbHBIE IePeOPHEH-
THPOBKH sIIEPHBIX OCel, BIIeKyllMe 32 co00i MPOLECCH CKOJILKEHUSA H
CBsi3aHHble ¢ popMoobpasoBaHeM.

BrickazaHHOe HAMM TOJIbKO
YTO NOJIOYKEHHE 0 HEY I PIKUMO-

CTH MPOI'PeCCHPOBAHUs JAaXKe
HE3HAYMTEJIbHOI'O MHHMIMAJIb-
HOT'0 CABMI'a CUMMETPHH WJILTIO-
CTpUpyeTCs] CXeMoii, IpHBeJieH- : ' ]
Ho#i Ha puc. 30. [lpepnonaraer-
Cs1, UTO CPEfiHsIs M3 TpEX CO-
BeplIegHHO OAMHAKOBLIX WpHU3-
MaTHYeCKMX KJIETOK IOJ, BJIM-
SIHMEM HallpaBJIEHHOTO HA pU-
CYHKe BBEpX BeKTOpa BHell-
Hero 10Jis1 MOJyYusia UMITY JIbC S
K IIpopBIyKeHHIO BBepX. CrioyKe- .
[ HHe woJielf BCeX TpeX KJIETOK
UpuBoguT K janbHeilleMy Pue. 30. BaaumonelicTBhe monedl Tpex Kie-
e I O o Chmayes 1o oo
CuresbHo  KpaiHuxX Kyierok. SCKTOPR BHU NELC COCeNHHM.

MeCTe C TeM, H 3TO 0C00eHHO - .
BaKHO, siepHble OCH KpaiiHHX nojie ImoJiyyaloT oT MoJia CpefiHed
KJIeTKHM MMITYJIbChl K OTKJIOHEHHIO, HellpaBJIeHHOMY OT BEKTODA BHEILIHET'O
Uojis1, — STHM CAMBIM CO3/IaeTCsi OCHOBA - 17151 (OpMUpPOBARMSA €CBOJAY,
HanpapJIeHHOT'O BITYKJIOCTBIO B TOM )Ke Hanpapyienuu. Taxum oGpasom

OPMUPYETCS 324aTOK BHUISTYUBAHUS. ITOT MPOLIECC B CHITY TeX JKe peR-
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NOCBUIOK MPOrPecCHpPyeT B pesyJibTaTe HelpPepbIBHOA 3BOJIOLMK COGE
CTBEHHOI'0 MOJIsL. ‘

JelicTBuTeNIbHOe BO3/IECTBHE BHEIIHEro MoJisi, B 0COOEHHOCTH erd
nudepennpanbHas PervoHaNIbHASE MHTeHCHBHOCTD, BHISIBUIIMCH 6bl, KO
HeuHOo, 3HAYMTebHO OoJiee 4eTKO 0e3 BBefeHHBIX HAMH yHPOHIEHMH]
TaK KaK B AefiCTBUTEIbLHOCTH paﬁou IJIACTHHKH, paccMaTpHBaeMbill NOJ
yIJIoM B 45°, CofiepIKUT MHOT'O COT KJIETOK, H I'pajIallid BEKTOPOB OTAEIIh
HBbIX KJIETOK B 3aBHCHMOCTH OT MX YIJIOBOI'O HOJIO)KeHUS] OTHOCHTEJIBHY
HOpMaJld MoryT ObIThb 4Ype3BHIYAHO pasHOoOGpasHbL. :

Bo Bcex npuBefieHHbIX BhILe IIPHMepaX KOHCTPYKUMH Mbl HCXOIUIT
U3 NPEefIIoJIOYKeHUs, UTO SJUTMIICOMHAs] KOH(UIypalusl sifiep 10 CBOM
0CsIM COOTBETCTBYET OCSIM AHMSOTPONMM KJIETOYHOI'O MOoJIs, H30JIMHAMH
YyeCKHe HOBEPXHOCTH KOTOPOro TaKike SIBJISIOTCS CeMeHCTBOM 3JIJIMICA
upoB. Ilpu aToM Ha mepBbIil B3MIA MOI'YT BOSHMKHYTh COMHEHUS, Jieh
CTBHTEJIbHO JIM MMEIOIHeCsl B HAllleM pacropspKeHUH IIepeMeHHble Ma
pameTpel, T. €. COOTHOILEHHS QJIMHHOM U KOPOTKO# oceif, eClM OCTaBU
B CTOPOHE TPeTHif nmapameTp U CYUTAThCSH
JIMHIb C SJIJIMIICOM[IOM BpallleHUs], Ompe
NeNIAIOT BULOBYIO CHielM(UYHOCTL Pa3BU
TS, NPOSIBJIAIOMYIOCST NPH BHUMATEJIb
HOM aHaJM3e y)Ke Ha paHHUX CTagusiy
mopdorenesa. Ho pake mpocroit pacues
MOKa3bIBaeT, YTO Y)Ke CPaBHUTEJIbHO HeA
3HaYUTeJIbHbIE pa3jIMyHsi B OTHOMIeHHH
oced ayyMIICOMAA, KOTOpble Mbl MOXKE
0003HayuTh KaK CTemeHb HJIM HMHJAEKA
aHU30TpoIMH, OynyT HMeThb [JaJIeKO-UJy
IHe AJisi CTPYKTYypbl BHEWIHEro MoJis Le
Joro mocliefACTBUSl. EcnM Mbl onMinel
BOKpYT LieHTpa siapa (ImoJisi) IapoB
MOBEPXHOCTD, TO BEIHYHHA TIPHIIOIKEHHOI'C
K ee J11000#i Touke BekTopa OyneT tipomnop
LMOHAJIbHA BEKTOPY, IpOBefleHHOMY
LEHTPA SJUTMIICOM/IA Yepe3 AAHHYI0 TOYKY
MOBEPXHOCTH lapa M0 HepeceyeHMsI
NpPOM3ROJIbHO BLIOpaHHOH, HO, KOHEYHO
obmedi 75151 BCeX TOYeK HM30AUHAMUYECKOM
NOBEPXHOCTHIO.

JpyruMHu cJioBaMH, JJis OXIPE/ieJieHH)
BeJIMUMHB BeKTOpa JAHHOIO MO0JIS B A
HOUl TOYKe HEJOCTATOYHO 3HATH ee pacy
CTOSIHME OT MLeHTpa MoJisd (siApa), HE
Ba)KHO 3HATb TAK)Ke €€ YITIOBOE MOJIOMKE
i HUe OTHOCHTEJIbHO oOCeli aHU30TPOIHH
:I:;::%oxslla‘; ngxlﬁe;__;n:’:, ﬁ:{: Taxum obpasom, KaKaplii BeKTOp oNpé
pOATMUHLIX MHNEKCAX apusor- JC/ETCS JByMsi BeJIMUMHAMM -— PaccTe
poNHH, HMAMEYEHHBIX B pucyn- SIHHEM TOUYKH er'o NPUIIO)KEHHST OT LiEH
Ke KBaJpaHTAMH JJJHMNCOB  TOJI1 M KO3(QULUEHTOM, HPOMOpPLHE

8




OHAJILHBIM pafiMyCy "SIIJIMIICOMAA, NPOBENEHHOIO K 9Tolf TouKe. Pa-
avyc, coBnajaromuit ¢ Gosbioit oCbI0 IMMAICOMAA, TPUHUMAETCS 3a
eIMHHLLY, OCTaJIbHble BEKTOPbl COOTBETCTBEHHO STOMy BBIPAYKAKTCS
npob6bo. Ilpy BhUMCEHHMM KoauuMenta Uil yria B 45° € OcsMi
aJUIMIICOH/IA, B 3aBHCHMOCTH OT COOTHOIeHUs1 Oonblnoit u manof ocu,
110JTy4al0TCs1, HaNpyMep, CllefAyoHye Benwzmum: '

- o 2 2 2 2

CooTHolleHHS MaJioll ocH K GosbInoii: 55. 3. 35 4 &

Benuyuna koagpuipenra: 0,8. 0,66. 0,57. 0,5. 0,4.

IpencraBuM cebe Temepb WaeHTHYHBIE 06NACTH WIIH Iajke MecTa B
332YaTKaX JAHHOIO OpPraHa ABYX OJIMSKUX BHJIOB M NPEANIOIOIKUM, UTO
BMJOBblE PAsnMyisl HA paccMaTpuBaeMoii ctapguu mopdoreHesa eige He
POSIBUJIUCH OLLYyTHMbIM 06pasom. CoBeplieHHO SICHO, UTO y)Ke fipu Ha-
iiei ynpoueHHo#t KOHCTPYKLMH, C pacyeToM TeJleCHOrO yrna B 45°,
CUHTE3MPOBAHHBIA BeKTOp BHEIHEro Mosnsl OyaeT 3aBUCETh 0T Koudury-
paLyH 3JUMIICOMJHBIX MOBEPXHOCTEH, T. e. 0T B3AUMOOTHOIIEHHS ocel
anMsorponuu. [loaTomy, ecsiM pa)ke Ha pa3bupaeMoil cTaguu BUOBbIE
pa3yinyus B KOHQUIypaluy JJIsl HAC ellle He OLYTHUMBI, TO fAanbHeiiluast
3BOJIIOLUS KOHQUIYpallud HEMUHYeMO X 06GHAPY)KUT, TAK KaK K COBNa-
J20IMUM paiioHam ABYX 3aYaTKOB pasiMYHBIX BUICB OYAYyT NpHIOIKeHb!
BEKTOPbl pa3NHyHOl Bermuunbl. Bonpoc o pasButun MHOrooOpasus no-
Jiell [oJKeH ObITH PACCMOTPEH BO BCell BO3MOYKHOHM IOJIHOTE.

Ecnu npaBunibHO npe/noioyKe e , 4T0 eAUHCTBEHHBIMU IiepeMEHHBIMH
napameTpamH, XapaKTepM3yIOIMMH TI0Jie, IBJISIIOTCST B3a¥MOOTHOLIEHUST
TpeX oceil 37IMNICOMAOB (LIpeAmonaraeMpX 1py 3TOM He 3JTHIICOMJIaMH
BpallleHHs1), U eCJIH CYMTATH STH B33GUMOOTHOIIEHUS] BUJIOBHIMH VHBApH-
aHTaMH, TO Mbl pacnojiaraeM GeCKOHeyHbIM MHOrooGpasueM B BH/I0BOM
oTHoweHuy. OpHAKO COBepIIEHHO HE3ABHCHM OT 3TOI'0 BOIIPOC O TOM,
HACKOJIbKO' BEJINKO MojKeT OBITh MHOI006pasHe a KTy a 1 b H Bl X MO-
Jieli B mpefiesiax ‘3JIeMEHTOB IAHHOT'O BUJIa IIPH MHBAPUAHTHOCTH H MJIEH-
THYHOCTU JJIA BCeX HUX COOCTBEHHOI'O MOJIS. .

IlepeMenHBIMM HapaMmeTpaMy SBJISIIOTCS 3[€Chb, Bo-TiEPBLIX, I'YCTOTa
(v Konebanusi ryCToThl) pacnpefieJieHus] siiep B mpefiesiaX KoMIUIEKca,
BO-BTOpBIX, UX B3aMMHAsi OpHEHTHUPOBKA. B mocsief[HEM OTHOLUEHHM Ba-
PUALMM MOI'YT OTHOCUTBCSI He TOJIbKO K OpHeHTHpoBKe Gonblunx, HO M
Manbix oceil amM3orpormu. JeficTBUTeNbHO, IPYM NapajulesibHOM pacrgs
JloyKeHHU GONbIIMX oCeil MOTYT TeM He MeHee CyIIeCTBOBATL BCEBO3MOXK+
Hbie OPUEHTHPOBKH MajibiX oceil pyr oTHOCHTENIbHO Apyra, WM, Bbipa-
»asicb 00pasHo, He3aBHCHMoe [pyI OTHOCUTENbHO Jpyra BpalieHue
SJLITUIICOMJIOB.

INpn Hamuuu oyenb GOJIBIIOrO YMCIIA PACHOJIOYKEHHBIX 6J1M3KO ApPYT
K Ipyry sifiep, B3aMoJie#icCTBHe HX ROPOTKUX OCEH, eCJIH MX Z{JIMHHbE 0CH
lla pajiyiesibEbl, KOHEYHO, HEBO3MO)KHO OIIpeieNIMThb; MOYKHO JIMIIb IIpEfi-
NOJI0YHUTb, YTO COCTOSIHMSI PaBHOBeCHs1 ByNyT upesBblyaiiHo pagHoobpas-
HEl ¥ YTO HA IOCTATOYHO GONbIIOM NPOTSHKEHNH 3NHTEIMATIbHBIX TLIACTOB
OllpefieIeHHble CHCTEMBI PACIIONIO)KEHUS siiep (oNATb-TaKH, HIpe/lnosiaras
NapasnesibHOe PACHOJIOXKeHHe [UMHHBIX oceif) OyayT HepHOAUYeCKH
HoBTOPSATHCS.
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JieHHble (PaKTOpPBl Pa3JIMyUil, KOTOPbIE BHICTYNAKT NPH CPABHEHHH JAXKE

BMecTe CTeM HenpepblBHbIE M3MEHeHHs] PailyCcOB KPHUBH3HBI H CO- !
OTBETCTBEHHO 3TOMY mepeOpHeHTUPOBKM OoJIbINIKX oceif, -a TAKKe Kile-.
TOYHOE pa3sMHO)KEHHe M yBejlMYeHUe KJIETOYHBIX 00BEMOB HellpephIBHO
BHOCAT HapyllawllHe paBHOBeCHE MOMEHTHI. ‘

U coo0paykeHUs] oHAKO HEAOCTATOYHBI 11 oGbsICHeHHsI creludu- §
YyeCKOro pasHooOpasusi pa3sBUTUS SMUTENUAJIbHBIX KOMIJIEKCOB, MAJio
OTIIMYAIMXCS APYT OT APYyTa M0 CBOEMy CTPOEHHMIO HA pAHHMX CTaJIUsX
pasBUTHUSl, HANPYIMEP, CeTYATKU MIIH MO3TOBOH KOpbhI.

B Hacrosimee Bpemsi GbiJ10 OBl yTONMeli mbITaThCsl AaTh XOTS Obl IIPH-
OJIM3HTENIbHYI0 KapTHHY [UQepeHUUANIbHOI'0 pa3BUTHS IPOLECCOB Ta- {
Ko¥ crno)kHoCTH. Mbl OrpaHHUYMMCS JIMIIb yKa3aHMEM HA Te MHOI'OYHC- |

PaHHMX 3a4aTKOB 00eMX HA3BAaHHBIX HAMH CHCTEM.
IMpexxae Bcero 0CTAaHOBUMCSI HA JIBYX MOMeHTax: Ha obuiell KoHpury- |
paluM ¥ pa3jUyuM B pailyCcaxX KpPUBU3HEL, TAK KaK 3TH (QaKTophl HIpa- §
10T, KaK Mbl BUJIEJTH, pelialoulyl0 poJib B IBYX OTHOWIEHUSIX — JUJIS1 BHY- |
TPEHHEro IOJIST 33YaTKa M VISl BO3AeiCTBUS HA Hero BHEIIHMX MoOJieH. ]
J5is oneHKH 3TUX (JaKTOPOB HAf0 WPUHATH BO BHUMaHUE Da3NMYHLIE §
MOMEHTHI. ,
Me! BUJIENIH, KaKOe 3HaYeHHE MMeeT BHe/ipeHHe KJIETOK U3 repMUHA-
THBHOT'0 CJIOS1 B TOJIIY 3MUTENUAJIbHOrO MJacTa,u ybeuinch, yro 3T0T §
mpollecC onpefiesisieTcsl B 3HAUUTENbHOMH CTelTleHH pPerdoHabHBIM Pajiuy- |
COM KPUBHU3HbI, KOTOpHIl B CBOIO 0Yepefib siBINsieTCs1 $yHKLUeH 0T MeCT- |
Horo BekTopa BHeuiHero mouisi. [Ipoueccel BuespeHHst, pa3oGpaHHBIE ]
HaMH JI0 CUX TI0p HAa MHOI'OCJIOMHBIX IUIACTaX, UTPAIOT pellalol(yio PoJib
U JJIs1 IpeBpallieHYs OIHOCIIOHHBIX SMUTEIMAaNbHBIX IACTHHOK B MHOT'0-
cnofinsle. OlHaKO TPeAIOCHIIKON IS 3TOr0 CHYXMT BHyTpeHHee I1oJie
OJIHOCJIOMHBIX 3MUTeNMAJILHBIX IJIACTHHOK OGlaromapsi ToMy, 4yro siipa
pacIoioyKeHbl He B OJlHOM IIJIOCKOCTH, M TI03TOMY Me)KAYy HUMHU ITOYTH
Bcerza OoCYLIeCTBJISIIOTCS OYard B3auUMoOJelCTBUS, WLUTIOCTPUpYeMble
cxemoil Ha puc. 22. “
CrenieHb MHOTOCJIOWHOCTH 3MUTEJIMS oTparkaeTcsl 6e3yCcJIoBHO HA UX
BHYTPEHHHUX, a CJefloBaTelbHO, M HA aKTYyaJIbHbIX KJETOUHBIX IMOJIAX. |
Ilpu atoM ycnoBus Ajsl QopMUpPOBAHUS aKTyaNnbHBIX mojieil OynyT Ba-
pbUPOBATh B 3aBUCHMOCTH OT IJyOMHBI JAHHOrO CJIOS. :
M3 atoro, aanexko He MONIHOI'O MepeylCIieHNs1 BceX (paKTopoB, 00y-
CJIOBJIMBAIOIIUX pasHooOpasue KOHQUIypaLyy BHYTPEHHUX U BHEIIHUX §
1oJie#l aMMTeINAJIbHBIX MIIACTHHOK , BCE YKe ClIeflyeT, YTO NPeANooyKeHue
0 ype3BbIYAYHOM U NpPYU 3TOM crielPuyecKoM pasHooOpa3uu aKTyasb-
HBIX moJiefi BIlosiHe 060CHOBAHO.

9. KOMIUIEKCHASI H COENUPHYECKASA NETEPMUHALIU ST

ObpaTumcsl Telepb K JIByM TpyjaHedmmum mpo6iieMaM pa3BHTHS —j
pe3koMy 000COGJIEHHIO OTIEIIbHBIX KJIETOK UJIM HeGOJbUMX KJIeTOUYHbIX§
rpynn cpefu GONBIIMX KOMIUIEKCOB, MOBUIMMOMY, 3KBHIIOTEHLMAJIb-]
HbIX ¢ HUMH 3JIEMEHTOB ¥ KOMILIEKCHOMY PAa3BUTHIO 3aYaTKOB, NPHHAJ-]
Jie)KaIUX CHUCTEMaM Da3NIMYHOIO TMPOUCXOMIEHUSI U  3aKOHOMEPHO H]
FapMOHUYHO COYETAIOIMXCSI B OJIHO LieJIoe.
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HaGpocartb xo1s1 661 B 00IIMX yepTax XOJ PAa3BUTHS 3TUX -CIIOIKHBIX
B3aMMOOTHOLIEHU! B KOHUENUMH YoJIsi Ype3BblYafiHO TPYHHO. ‘Met o1
pPaHUYUMCSI MONBITKOM BHSICHUTD 00Ul X0, PA3BUTHUS 3]IEMEHTOB HepB-
HOl1 CHCTeMbl KaK QYHKUMIO OT HOJIsl ¥ yCTAHOBJIEHNE UX CBSA3H C Hepu~
(e pryecKNMY peLenTOPaMH UIH 3(deKTOPHBIMU OPTAHAMH.

STU NPOLIECCH TECHO CBSISAHBI, KaK Mbl y0e[IMCS1, C IEPBOil M3 TOJb-
KO YTO HAMEYEeHHBbIX NpolyeM, a ¥MMeHHO — C PE3KUM oGocobreHuem
OTAIENIbHBIX KJIETOK U KJIETOYHBIX Ipyim.

OcraHOBMMCST TIpE)K/e BCero Ha ofmux NPUHLMIAX o6pa3oBaHus
HepBHBIX anieMeHTOB. IlepBoit npo6nemoii 3aech. sBnseTcs: AudepeHIM-
anbHOEe pasBUTHE Helipo- U CroHruoGnactoB. K co)KalleHUI0, B JIMTe-
paType HeT YKa3aHU#l Ha 3aKOHOMEePHOCTb TomorpaduyecKoro pacipe-
lenenvsi He#pobnacToB Cpepy GONBLIMHCTBA PYIMX 3J7€MEHTOB M MBI
MNpuUMeM, YaCTHYHO HA OCHOBAHMM MMMOJIETHBIX HAOIIOfleHNu#H, YaCTUYHO
TUMOTETUYECKH, YTO PACCTOSIHUSI MEXKAY OT/esbHbIMM HelipoGiacramu
KO0JIeOJIIOTCST YUCTO CTATHCTHYECKH BOKpPYT HeKoTopoit cpefHell Beyu-
YU HBL. )

Ilepen HamMu BO3HUMKAET ClefyIOLIUii Bompoc: kakue (aKTopsl, 00y~
CJIOBJIMBAaeMble KOHUENUUEH noJisl, ToNKAKT KJIETKy A HAa NMyTb pa3BU-
Tus HelipobnacTta, a nw0byw0 cocefiHION ¢ Hell KNETKY, B TOM 4uclie U
KJIeTKy-cecTpy A! HampaBnslOT 1o MyTH  pasBUTHS -CHOHIHoGnacTa?

Bompoc 3T0T 110 CBOEH Ba)KHOCTH M 0600611aromemMy 3HaYeHHI0 BHIXO-
IVMT, KOHEYHO, JlaJIeKO 33 paMKM pa3bupaemoro 3sjech CHeLUaJIbHOIO
cryyast.

3pech HaM NpPeJCTaBIISETCST BO3MO)KHOCTL 0COBEHHO MIJIOKOTBOPHOIO
CONOCTABNEHNA KOHLENLMH JIOJs ¢ TI0CNe/ICTBUSIMY, ‘BbITEKAIOMVMHI U3
KJIACCUYECKUX MpPeJICTABJIEHNH 0 peasy3aluy HaCcJIeACTBEHHBIX CBOHCTB.

Mbl y)Ke HeOHOKpPAaTHO NoOAYepKHMBaJM Clefiyioliee coobpajkeHue:
13 KOHLENUUH KJIETOYHOIO 110JIs1 BBITEKAET, YTO HUYTO)KHBEIE PAa3NHYMSA
aKTyaJIbHbIX MOJIeH IBYyX 3KBHNOTeHLMAbHBIX KJIETOK MOT'YT IMpHUBeCTH
K CaMbIM pe3KHMM pPaCcXO)KJleHUsIM Bcero fanbHelilero xopa pasBHUTHs,
TAK KaK Ka)KJ10€ MIHOBEHHOe COCTOSTHYE aKTyaJIbHOI'0 H0JIst OTBETCTBEH-
HO JIMIIb 33 OKaillMil 3Tan pasBUTHS AaHHOI'O 3JIeMEHTA, BHOCSIIUI
B CBOI0 ouepe/ib BUOM3MEHeHNHe B aKTyaJibHOe 110Jie, OTBETCTBEHHOE 34
Omnxaiinyo faabHelimyo Gasy pasBUTHS U T. [I.

JIpyrvMu CJI0BaMH, KOHLEIINMSA N0JIS ieJlaeT COBe PIIEHHO H3JINITHUM
npejCTaBlieHne 0 GeCKOHEYHO CN0YKHOU npedopMaroOHHON KOMIIOHEHTe,
3aKJI0yamomeirl B cefe BeChb ammapar, pyKOBOASAIMIA .[aNbHeALINM,
ype3BbIYaiiHO CJIOYKHBIM XOJIOM pa3BUTHSA.

Hcxopst u3 atux coobpaykeHuil, Mbl mpuxofuM Ge3 cnenuanbHbIX
no6aBOYHBIX JOMYIUEHWH K CJIe[yIONUM IMPENNOoJIO)KeHUsIM B MHTepe-
Cylomem Hac Bollpoce.

Ecnu ucxoauTh u3 [oNyIieHMs1, YTO AHU30TPONUS KJIETOYHBIX MO-
Jieli BBIpAYyKAeTCsl TPeMsl, OPTOrOHANBHO IlepeceKaoIUMUCs - OCSIMU He-
paBHO} BenMuWHbI, T. €. H30IWHAMMYECKHe NMOBEPXHOCTH COOTBET(TBY-
0T yIJICIeHHbIM 3JIIMTICOMIaM, U eCJIM MpUHATb Bo BHUMaHMe, YTO B
SMUTeNUAJIbHBIX MJIACTHHKAX 0oJibIiMe ocy 3JUIMIICOM/I0B OPHEHTHPOBaA-
HEl, no Kpaiine#l Mepe npuONU3NTeNnbHO, NapaniyesibHO JAPYyTr ApYyry,
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TO HET, KOHEYHO, HUKAKWUX OCHOBaHMil NHpeanoJiaraTh napalulielibHOE
WM HHOE 33aKOHOMepHOe B3aUMHOE pPaclloJIO)KEHHe OCTaJIbHBIX JBYX}
oceil. JIpyruMu cjioBamu, B IUIOCKOCTSIX, MapaJUIe/IbHBIX M0BepXHOCTSIM]
SHUTEJIMANIBHBIX IJIACTUHOK OCH 3JLIMIICOB OynyT pacnoJyioykeHsl, IOj
MeHbllle#i Mepe B MOMEHT BO3HUKHOBEHHSI HOBbIX KJIETOK IPH pPa3MHO-{
YKEeHNH, YHCTO CTATHCTHYECKHU 110 OTHOUIEHUIO IPYT K APYTy ¢ 3
HosTOMy, ecJM mpencTaBUTh Cebe Bo3fleiicTBHMe MoNew onpenenem
HOTO YMCJIa COCEJIHMX KIJIETOK Ha JI00YI0, NMpPOU3BOJIbHO BbIOPAHHYIOf
KJIETKY, ¥ CKOHCTpyMpOBaTb COOTBETCTBEHHOE CUHTE3MPOBAHHOE aKTy-
aJIbHoe TloJie, TO CTPYKTypa 3TUX MoJiell, fa)ke B OJIM3KHUX IPYT K APYry ]
KJIeTKaX, 6y11eT OTJINYATbCsT GOJIBIIMM pasﬂooﬁpasnem Ilpu orom ner-}
KO NpeACTaBUTb, 4YTO ONpEefeJieHHH TUN aKTyaJibHOro moJis Gyner)
BpEMsI OT BpeMeHH MOBTOPSITLCS, BO3MO)KHO, 1a)Ke C M3BeCTHOH NepHo-§
AMYHOCTHIO, U OIMH U3 HUX OIIpEMIeJIUT coboit BapuaHT pasBUTHS, CO-j
OTBETCTBYIOLIMIT Helpobnacty.
Ot paHHOro aKryajbhoro nons Oynyulero Henpoﬁnacm TpebyeTcsiy
JIMWb OIHO — NpUJaHMe NAHHOHN KJleTKe IpyleBUfiHOIT QopMBI ¢ OCT-]
_ pbIM KOHLIOM, HAaHpaBjieHHHIM BHYTPb 3MUTeMANIbHOr0 IUiacta. KoH-
' CTPYKLIUSI TaKOI'0 MOJISI OJHAKO Ype3BHIYAfiHO OCIJIOXKHSAETCS MHOI0-
YKCJIEHHBIMM MHMT03aMH, BO3HUKAIOUIMMU U npOTe}(axomnmn UMEHHO Bj
30He MOSIBJIEHUS nemex Helipobnacros. :
TpyAHO CKa3aTb, NpeBpalialoTCsi JIM B HeiipobnacTel TOJILKO
YyTO BhillefLIHeE U3 MnTosa ele OKpyIJible KJIeTKM, KaK, NOBUAUMOMY J
npeanonaral I'uc, unu K.IIeT}(I/I,, yKe O(bopmnnmnec,ﬂ B TUNMYHbIE MU
TeJIMaJIbHblE. f
C nosiBlleHMeM OTPOCTKA HeitpobJyiacTa BO3HHMKAaeT OCHOBHON MPoO
LeCC — pOCT OTPOCTKA B jJiMHy. Kak u3BecTHO, NpopacTaHue TaKU
HelipuToB 00HAapy)KUBaeTCA U HA Heﬁo.nbnmx (bparmen'rax MeJLy JUIS pHOM]
TPYOKM B 3KCIJIAHTATAX. .
Csofo/iHoe popacTanye AJMHHBIX HUTEBHJIHBIX OTPOCTKOB— SIBJIE
HME HAacToJIbKO o0liero xapakrepa, YTO pOCT HelipuTa MOYKHO paccma-
TpUBaTh JIMLIb KaK yacTHeI cnyvaii. OnHako oOIMHOCTD Me)KAy HUT e
BUJHBIMM aMEGOMIHBLIMM OTPOCTKAMU Pa3/IMYHbIX PH3OION, MeplaTellb
HBIMH BOJIOCKAMH, M MPOpacTaloliUMM OTPOCTKAMHU HEPBHEIX KJIETOK
pacnpocTpaHsaeTCsi MOYTH MCKIIOYMTESbHO HA UX KOHQUIypanuo M
JMIIL B HEKOTOPOH CTeNmeHM Ha UX MexaHMYecKHe cBolictBa. IlpunH
Masi BO BHHMMaHue IIOCJie/lHUe, Mbl JIOJDKHbl BO BCSIKOM CJIyyae HpH34
HATb B OCHOBE BCEX HMTEBHJIHBIX OTPOCTKOB HAJMYME, XOTS Obl B BUNIE
HEeKOoero CKeJieTa, MeNTHAHLIX LeMeil, UM TOYHee, «nenmnﬂou peleTy
KUY, ]
Ho acCHMUIISILMOHHBIE POCT JAOJDKEH, MOBUAMMOMY, mpuobpecty)
pasyMyHbIi XapaKTep B 3aBUCHMOCTH OT TOI'0 UJIM MHOTO 00BbeKTa. 1
JeliCTBHTEJILHO, HAapallBanUe HUTEBUAHBIX IICEBIONOAUMN »KUBY1
VX B Bojie PH30MOJ MOYKET MPOUCXOAUTD JIUIIb U3 LEHTPa, T. €. OHY
BBITAJIKWBAKOTCSI HAPY)Ky Osiaronapsi HenpepbIBHOMY -1ipoLeccy o6pa3oq
BaHMs MENTHAOB Y CBoero ocHoBanusi. HaoGopoT, MpefcTaBUTL ceOf
TaKOM )Ke MeXaHNM3M IHpH NpopacTaHUU HepPBHBIX OTPOCTKOB MEMKJL
Pa2IMYHEIME 3a4YaTKAMU KpaiiHe TPyJHO, TaK KaK ITIOUYTH HeBO3MOIKH{




OTPELINTBCST OT MBICIIH, YTO MECTOM aKTHBHOIO POCTA 3[leCh SIBJISIIOTCS
VMEHHO KOHIIEBble MaJIMIeBUJHbIE YTONIUEHUS,

B smrtepatype, mocBsilleHHOH HccsefloBaHMIO CBOGOIHOTO npopa-
CTaHHsT HEPBHLIX HUTEH, 3TOT BOIPOC, NOBUAMMOMY, He AUCKYTHpOBAI-
€A1 B HHTepecyIIeM Hac CMBICIIE, M C KJIACCUYECKOM TOYKU 3peHus ac-
CUMHJIISIHMOHHbIE NIPOLIECCHI MEICITH MBI JHMIbL B CAMOM KJIETOYHOM TeJie.
| ‘OpHaKOo MBI ITOAOIUTH K 3TOMY BOIIpocy Ge3 npefB3sTO MBICIIH ¥ B pe-
| mpigymedt raBe y)ke 3aJ10)KEHO OCHOBaHHUE [JISi COBEPLIEHHO MHOH ero
TPaKTOBKH.

Kraccuyeckue HpecTaBJIeHMS KJIETOYHON TeOpUHM, WUCXOAsIIUe H3
oCTyJIaTa, YTO BCe MJIACTHYECKHe BelleCTBA JO/DKHBI HeNPEMEHHO
OHMKHYTb B KJIETOYHOE TEJI0 M NMOABEPruHyThCS 3ech NepepaboTke,
pRHbIIE YeM CTATb COCTABHOM €ro 4acThi0, B JAHHOM CJIyYyae CoBepiieH-
19 OecrioMomubl. JleficTBUTENbHO, €CNIM HPUHATH, YTO 3TOT INPOLECC
acCUMUIISILMY KaK Obl MOHOIIOJIM3UPOBAH KIIETOUHBIM TEJIOM, TO 3TO
paBHO3HAYHO OTPULIAHMIO JIOKAJM3alMU Mporecca pocta OTpOCTKa B
erd cBoGoiHOM, 00BIYHO YTOJIUEHHOM OCHOBAHUM.

/B Halle# KOHUETHIMY JPOLECC 3HAYNTeJIbHO yIpollaercs: bnaropapsi

élmy, YTO He TOJILKO B JAHHOM, HO M B Psijie APYTHX CIyyaeB IOHsTHE
KJIeTOYHOI'O TeJla M 6 mKaHIX NpusieraloIquX ywacTKoB BHeKJIETOY-
Ho¥M cpelii He TMPOTUBONIOCTABIISETCS pedKo,-a HAobopor, Kak Db MO~
CTeNEeHHO MePeXOi¥T OAHO B Apyroe. PellamwmuM HBIsieTcst, ¢ onHoM
CTOPOHBI, paiioH AEHCTBUS KIIETOYHOro 1I0JIs1, C Apyro#, — uemmf/i xa-
paKTep NpPUCOeJMHEHHS 'HOBBIX ' Moxmmep K yme CyIleCTBYIOIUM Ilexl-
THAHBIM LeNsiM MJIM pelleTKaM.

Mgl 0CTAHOBMMESI CHAYala -Ha! nocnenHeM fipoitecce. ACCHMHIISILU~
OHHBIH NpOHece, JieyKalHif B: 0CHOBe TIPOpaCTaHHs -HEPBHOIO OTPOCTKA,
COBepINAETCS] B HallleM NpefICTABJIEHHY TIpeUMyIleCTHEHHO anmo3uiy-
OoHHBLIM NMyTeM. OKpy»Kamouasi HEPBHBIA 0TPOCTOK Gorartasi. myacTayec-
KUMM MaTepHajlaMM Cpefia HAXOJUTCsi B 00ileM mosie AAHHOro paioHa
324aTKa U IOITOMY 110 CYIIECTBY OPraHU30BaHA B BUJle CUCTEM HepaBHO-
BeCHbIX MOJIeKYASPHHX KOHCTEJUIALMHA.

LlenHoif mpouecc, nmpoTeKawiluii B IpopacTalwlieM OTPoCTKe —
HapalleHHe TIRNTHIHOM ‘pelleTKH — mepexoauT 0e3 pe3Kolt rpaHULbI
M3 MUKDPOCKOMHYECKH 04YepPYEHHOI'0 KOHLEBOI'o YTOJIEHUS B 00yacThb
3THX BHEKJIETOYHBIX HEPABHOBECHBIX KOHCTeJUIALMH M HPOJOIDKAETCs
3a ux.cyer. JIpyruMu CjoBaMH, NOCJeiHUE MEPEXOAAT, XOTs Obl oTya-
CTH, B COCTAB PABHOBECHbIX MOJIeKyJIHprIX a B fanbHelimem cyOMu-
Kpocxonnqecxux U MMKPOCKONUYECKUX CTPYKTYP, KOTOpbIe MOTYT GBITH
3aperucTpypPOBaHbl TOHKUMYU I'MCTOJIOTVYeCKUMY METOHAMU. °

JeficTBUTENNLHO, PSILOM aBTOPOB OTMeYeHO y)Ke CPaBHUTEJIbHO [laB-
HO [B yactHocTu Anma Tu (Apathy) B ero 3HaMeHUTHIX HCCJIEAOBa~
Husix ot 1897 ropa (2), T e 1 b n.o M (Held, 29) u B HoBelillee BpeMs
Byxke (Bucke)], YTO HpH TIIATeJILHOM HMCCJIe/IOBAHNY KOHUEBBIX pas-
BeTBJIeHU! TeJlofleHpUil KaK B 3M6pHOHaJIbelX CTagusiX y MO3BOHOY-
#HbIX ([esbji), TaK ¥ B roTOBBIX Helipomuisix 6ecriosBOHOYHBIX (Amam)
4 B [IBUraTeJIbHHIX MbIIIEYHbIX MIacTMHKax (DByke) KOHLEBble NETIIHM
JIM MYroBKU MepeXofsiT B CeThb TOHYANIINX, pasjMYHMBIX JHIIb IpH
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CIeRUAJIbHbIX OKpacKax HuTed. Mbl aKCTpanmoJMpyeM, TakuM obpaso
IUCTOJIOTUYEeCKHE CTPYKTYPHl B cepy MOJIeKYJIsipHOTIO.

TonkoBaHNe MeXaHM3Ma KOHIEBOrO MPOPACTAHUsST HEPBHBIX HUTeH
IyTeM HENpephLIBHOIO BKJIIOYEHUST BCe HOBLIX HEPABHOBECHBIX KOHCTeny
JiAuMi, TepexofisiMX B MOJIEKYJISIpHble «CTPYKTYypbl», HE BCTpevaeTy
TaKuM 00pa3oM, ocobbix saTpyfaHeHUii. OfHAKO 3THM 32TPArvBaeTCH]
JMIIb OfIHA M NIPH TOM MeHee CyHIECTBEHHAsi CTOPOHA BCe# I1pobJieMbE
PaBHOBecHble TeNITUAIHBIE 1]eMTH MOI'YT, 10 HallleMy IIPEJICTABIEHUIO, pac-
CMAaTpPUBATLCS JIMIIb KAK HEKOTOPbIH OCTOB MJIM OCHOBA Uil CHellidu
YeCKOr'o anmapara HepBHOro Bo30Y)KJeHUS, 3aJI0XKEHHOO B HePBHON]
BoJIOKHe. COBOKYNMHOCTb BCeX, NOJIYYEHHBIX B MHOroJieTHe# pab6orx
A.A TypBuu (24,25, 26), coBepHieHHO He3aBUCUMO 0T KOHHeII]
[0JIs1, JAHHBIX He OCTaBJIeT JJIS HAC COMHEHMS B TOM, YTO OH (ammnapAT
HePBHOI0 B030Y>/IeHNs ) CBSI3aH 110 CYIIECTBY C HEPABHOBECHBIMH CTPYK-
TypaMH, CyLleCTBYWOIMMM JIMIIL B [oJie ¥ JIMIIEHHbIMH KaKUX-J6o}
MeXaHMYeCKUX CBOINCTB. j

CoryiacoBaTh 3TO IOJIOYKEHUE C PA3BUTHIMU TOJIBKO YTO COO0PaykeHyst-]
MM 0 cBoOOZHOM HpOpPACTAHUY HePBHBIX HUTEH yaeTcs JIMLIb IIPHU CIIY 10~
meM ponymerud. HepBHass HMTb mpuobperaeT CBOM cneunqmqeu:}ge
cBoiicTBa BO30YJMMOCTH JIMIIb I0CJIe CBOETr O COe AU HEHHU i
C30PeKTOPHBHIMOPIraHOMHUIYN KINEeTKO BTOpoOT P
He il poHa U K3ToMy BpeMeHH KaK Obl 06pacTaeT HIIM IPOHU3LIBAETCHY
HEPAaBHOBECHBIMU KOHCTeJUISINMAMYU, BO3HUMKAWIMMMM Oriaropaps 1mo-§
SIBJIGHUIO TI0 COCEJICTBY HCTOYHMKOB IMoJiell. OCHOBaHMS [7isI 3TOr0 Haj
nepBblit B3IJIsI[| COBepIIeHHO MPOU3BOJILHOIO JONYINeHUs] pA3JIMYHBL. §

Kak yBumuM M3 panbHeiillero, uccienosanusi A. A. I'ypeuu * ¢
HEeCOMHEHHOCTBIO JIOKA3LBAKOT pelliaioliiee 3HAYeHHE CaMUX 3(peKTOPHBIX
OpraHoB (B TOM YMCJle U MbILIL) AJis1 TIpoliecca Bo30y)KaeHusi, UYIIEFo]
u3 HeHTpa. BoJibliMe 3aTpyaHeHMs! IpeJCTaBIIsieT HA TepBbIi BIIJISIL
He00X0oMMOCTb IIpMBIIeYeHUs] N0JIs1 11 GOPMUPOBAHUS U TOJLAEPIKAHUSTY
HepPaBHOBECHBIX MOJIEKYJISIPHBIX KoHCTeJuisinuid. Ho atoT Bompoc Bo3-
HUKAeT U OTHOCUTEJIbHO OKOHYaTeJbHO CPOPMUPOBAHHBIX, (YHKIUO-
HUPYIOIIMX HePBHBIX BOJIOKOH. MbI CKJIOHHB! BHIIEThL ero paspelieHue B
TOM, YTO KO BpEMEHHU COE[MHEHUS] HEPBHLIX BOJIOKOH C 3()(heKTOPHBIMH §
opraHamM oHM CHaG)KeHbl yiKe CofilepyKalluMy siipa obosnoykamu (IBau-|
HOBCKHME 000JIOYKM B HepBaX NO3BOHOUHHIX, PA3JIMYHBIE KJIETOYHBIE
37IeMeHTHl B LeHTpasnbHO#W HepBHOHM cucteme). Bosiee nmompobhe Botpac’
0 1moJie HEPBHBIX BOJIOKOH OyjieT MUCKYTHpOBATLCS B OfiHOM M3 Cliefy1o-}
KX I7IaB. ,

INpopacranye CBOGOAHBIX HEPBHHIX OKOHYAHUIH NMPHMBOAUT K UX CO-
eflHeHN10 ¢ 3Q(EeKTOPHLIMI CHCTEMAMK WITH KJIETKAMU JIPYTHX HefpOHOB. ]
INepBbiM BOSHUKAET IIPH 3TOM BONIPOC 0 MeXaHU3ME Ha I p @ B J1 € H-
HOCTHM IpoLecca mpopacTaHuis,
CymecTBoBaHNE «HelpoTpoNM3May IMPU3HAETCH, MOBUIUMOMY, BCEMH]

# HeonyGiMKOBAaHHBIE NAHHKIE.
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aBTOpaMH, MHTePeCOBaBIIMMHCS 3TOM mnpobnemois, - Bonpoc ofiHaKo B
TOM, MOYXHO JIU BJIOXKUTD B 3TOT TEPMUH KaKoe-TMbo wouxpernoe CoJiep-
yKaHue, WM OH o0peyeH Ha MyCTYH TaBTOJIOTUIO? . :

Mer 3aiiMemcst cHavana mpolieccaMmu BHeuepeGpasibHOT0 npopacTaunn
1 OyjieM OCHOBBIBATBCSI IJIABHBIM 00pPa3soM HA UPe3BBIYANHO siCHEIX pe-
syJibTaTax, HonyyeHHBIX AradoHoBOH-CoOpOKMHO#M Tipn
ACCTIeIOBAHUH MeTaMop(o3a HepBHOM CHCTeMBl HACEKOMBIX, OCTABUIMXCst,
K CO)KaJIeHUI0, NIOYTH COBepIleHHO HeM3BeCTHHIMU. Peyb upier 06 MHHEp-
BAallMK KOHeyHocTell mpu Meramop(do3e MMYMHOK MyuHoro »kyka(Tenebrio
molitor).

INone mpopacranusi mpepctassisieT CoGoil MOJNbI XUTHHOBEIT MELIOK
¢ rUnofiepMoii, 3anosTHeHHbI 6eJIKOBOI YKUAKOCTBIO, B KOTOPOii riaBaioT
JIMIIb OIMHOYHbIE KJIeTKU — Oyaylwe MuoOnacTel. JIBUraTeNnbHbli HepB-
HbIM CTBOJI BPAacTaeT B MelloK CBOOO/IHBIMY OKOHYAHUSIMU H UX BTOPHYHOE
cpallleHMe € MuobnacramMu Mo)KeT ObITH HpOCIIEXKeHO BO BCeX Hozpob-
HocTsiX. CeHCopHasi CHMCTeMa IIpe/iCTaBJieHA WpPU 3TOM HeOOJIbIIMMKH
rpymnamu GMIIOJISIPHBIX KJIETOK, COe/IJMHEHHbIX HePBHbIMM BOJIOKHAMM €
o0LMM YyBCTBUTEJIBHBIM CTBOJIOM U CBOGOIHO B3BelleHHBIX B 0eIKOBOH
YKUKOCTH XUTHUHO-TUIIOflepMasIbHOI'O0 MelllKa, BHAayajie BAanmu OT €re
creHoK. Ilo Mepe pocra KJeTku npHOIMHKAWTCS K runojiepMe ¥ BpacraloT
B Hee CBOMMM [IMCTAIIbHbIMM 320CTpeHMsIMH. O[HOBpeMEHHO C 3THM
mpolleCCOM UpeT U o0pasoBaHle HAa COOTBETCTBEHHbIX MeCTax XMTHHA
TAKTUJIbHBIX XUTWHOBBIX IIETHHOK, 00pasyolux coBMeCTHO ¢ Ounonsip-
Holl HepBHOl KJIeTKOl 3JleMeHTapHbIHl CeHCOpHBI ammapar.

Her HMKAKMX OCHOBaHMii BJIST NPeATIONIOKeHHUsI, 4TO Jobasi faHHAA
KJIeTKa OTHICKMBAeT BIIOJIHe olIpefieJIeHHOe 3apaHee, T. e. CHeLU(udecKoe
IJIs1 Hee MeCTO rUlloflepMbl M XuTHHA. I'opasfio ecteCTBeHHee IIPefIIOIO-
JKUTh, YTO YYBCTBHMTEJIbHBIH ammapaT BO3HUKAeT UMEHHO Ha TOM MeCTe,
Ijle BHEIPUIIACh HEPBHAsI KJIETKA, TIO[ BJIUsIHUEM ee mossi. ‘Bo BCsKOM
ciyuae B faybHelllleM Mbl OyzieM MCXOAUTb M3 3TOr0 -MpPeHOJIOyKeHHSs .
Tlo ananoruu ¢ panHbiMM Fam Oy prepa (27) mbl Mo)KeM mnpen-
MOJIOXKUTD, YTO BHEIpeHMEe BCer0 HEPBHOI'O CTBOJIA B 3aYyaTOK KOHEYHO-
CTM CoBepLIAETCs ToJ| BJIMSIHMEM BCero I0Jisi 3ayaTKa M yTo creyugu-
KanMs I0 KJIeTKaM UM Booble 0TCYyTCTBYeT, WK jlaeT cebs 3HaTh JIMIIb
BTOPUYHO, [0 Mepe MpubmnKenust KJeToK K runofiepme. Obuiee nampa-
BJIeHMe NPOpPacTaHusi MO)KHO cebe IpefCcTaBUTL aHAJIOMMYHBLIM TaK Ha-
3BIBAEMOMY '«lleJieHroBaHMoo». Mbl MMeeM B BUJlY CJIefiyloliee.

Ecym HMTR M3 DenTU/IHBIX Liellefl mpopacTaeT B 10Je, YKIIOHAACH OT
pajuanbHO# CHMMeTPUH 110 OTHOIIEHUIO K HEMY, T. €. B O/IHOM HampapJie-
HuU Oy[eT UCTILITHIBATD BO3felicTBYe HaubGosbliero, ¢ MPOTHBOMOJIOMKHON
— HAVMEHBIIEro BeKTopa, TO Held OyayT BbISYUBATLCS B CTOPOHY
HOCJIE/JHEr0, ¥ HUTb PACIIOJIOIKHTCSI BOTHYTO CO CTOPOHB HauGoJblIero
Bo3jelictBusi. Ecy yKe none pajguanbHO CHMMETpUYHO, TO HUTb Oyner
npopacTaTk HpsIMONMHeliHO 1o -ocH 1oJisl, Unu OypeT CleAoBaTh 3a
HCKpPUBJIEHUSIMH OCH CUMMETDHU.

ITHM mpocThIM coobparkeHueM obbsicHsiercs1  GoJiee UM MeHee yno-
BJIeTBOPUTEJIbHO HAlpaBJieHNe HpopacTanHusi oOIMX HePBHLIX -CTBOJIOB
B XUTUHOBbIH MelloK.
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3HAYMTEJILHO CJIO)KHee BOIIPOC O COEAMHEHMH [BUI'aTeJILHBIX
‘YyBCTBUTEJIbHBIX CBOGOHBIX OKOHYaHMI C 33yaTKaMHU COOTBETCTBEHH(
CEHCOPHBIX OPraHOB, B AAHHOM CJlyyae CO CBOOoHO B3BELIEHHBIMH MHQ
OnacTaMmH ¥ C 3JIeMeHTAMH TUIIOfEPMAJIbHOTO MeMKa. 3ajaya 3aKmma
‘YaeTcsi B TOM, YToObl HECOMHEHHO Y OJI0 KU T eI b HB H Helpo
TPonr3m BbIBecm M3 Hallero OCHOBHOI'0 MNOJIO)KeHUSA — 1€ H T P O
O e )X HOTr O HanpasJieHUs1 BeKTOPOB IOJIS1, HCXOMSIMX 0T MHoGacTof
"M I'MItofiepMbl. Mbl IOJDKHBI PACCMOTPeTh 3Ty mnpobneMy ¢ Gosee oOIeH
TOYKM 3peHMsi, UMesi B BUJly BCe BHJIbI CHHANCOB, NpHUYeM NPHBOXHMbI
HAMM MHKDOCKOIMYeCKHe JAHHBe OKaXKYT HAM yCIIyry cBoeil HeoObIKHOS
-BeHHOH SICHOCTBIO.
MBl y>Xe BBHICKA3AJIM paHbllle npenno.noncenne YTo B OTHOLIEHHH
"3MOpHOHAJIBHBIX KJIETOK OTCYTCTBYKOT BCSIKMe OCHOBAHHSI T'OBOPUTH Of
uX pe3KO OYepyeHHOM, crienM(ryecK! MOCTPOeHHOH peanbHON IMOBepPXy
"HOCTH, perynupyiouleil psy MX CBOHCTB (0co0eHHO NPOHMLAEMOCTDb) ¥
npeacrapisiomed co6oii, HampuMep, MOHOQMIIBM ONpefieNIeHHOM apXuy
TEKTYphI.
EcTb BCe 0CHOBaHUS npennonomu’nb TO )Ke CaMoe M OTHOCHTeNIbH{
HEPBHBIX KJIeToK U B Goslee obuieli ¢opMe U 0THOCHTeJIbHO BCEX CHHATICON
(HanpuMep, B IBUraTesIbHbIX TUIACTUHKAX, CIJIETeHU X BOKPYT crenudud
YeCKUX KJIETOK PELeITOPOB, HEKOTOPHIX KeJIe3UCThIX KJIeTKaXH T. f1.)
- 10 MnoJsioXKeHNe 0COOEHHO sICHO 0GHAPY)KMBAETCS HA KJleTKAaX CrelMalib
HO Me3eHXHMHOI'0 XapaKTepa B TOM YMCJe M Ha MHoOnacrax B U3YY
' yaeMoM Hamu o6beKTe. Borpoc 006 yCTaHOBJIEHMH CBSI3M ME)KIY HMMH
CBOOOHBIMY OKOHYAHUSIMY HEPBHBIX BETOYEK MbI PACCMOTPUM Crieluanbs
HO Ha 3TOM 00'beKTe, YTO IOMOYKET HAM BhIBECTH [laJIbHeli11e N0JI0)KeHUS
Gonee obmero xapakTepa. Mbl monaraeM, uTo pesyIbTaThl IPOBENEHHOT
' AHAJIM3a NO3BOJISIT CHleJlaTh OYeHb LIMPOKMe 0000IieHus.
Borarasi Oenkamu amopdHasi cpefia, 3amojHsIOMIasi XUTHHOBbHIY
‘MelloK, UMeeT, MOBUAMMOMY, Nofo0HO APYrMM aHAJIOTMYHbIM CpefiaM;
3aTIOJTHSIIONMM TIPOCTPAHCTBA -Me)KAY 3aPOJbILIEBHIMU JINCTKAMU, KOH
- "CHCTeHLMIO jKeJisl. Muobnactel, npefCTaBIsIONMe BHAyaJse OHOSIIEP
Hble, B AajibHelillleM MHOrosiiepHble KJIETKH, JIMIIEHH Pe3KUX, OIpefle]
JIeHHBIX KOHTYPOB U B3BellleHbl B yKeJle, 00pasyst ONHOPSIAHYIO LienoyKy:
' PacToJIOIKeHHYI0 HeBJiaJleKe 0T OCH NOJIOCTH, T. €. 10 COCe/ICTBY € 001Uy
JABHI'ATEJIbHBIM HEPBHBIM CTBOJIOM,” 0T KOTOpOro orxopsit Ge3 BuUpuMol
YTOPSIIOYEHHOCTH TOHKUE, CBoﬁonHo 3aKaHYMBAKOH[YeCs] (PUOPUTIILL
Tloryie, B KoTopoM mpoucxoasT fayibHeillMe IpoLecchl, MPUBOJSIH

K YCTAHOBJIEHUIO CBSISeld Me)KIy HEPBHBIMH OKOHYAHMSIMU U MHoONacTa
MU, COCTABJISIETCA U3 CHEAYIOIMX’ CIAaraeMbIX: BO-NePBbIX, U3 pajyalikf
Horo of1Iero 00JIsI, HCXOASILEro U3 KJIETOK TIUIOfepMBl M OIIpe/ielisiiy
1jero, - COIacHO Hamemy OCHOBHOMY JONYILEHUI0, PacroJioyKeHne Kal
HEePBHOI'O - CTBOJIA, TAK, OBUAHUMOMY, U LeNoYKHd M3 MUoOnacToB; BA
BTOpbLIX, M3 II0JIS1 ‘MIOCJIeHUX. |
B 6inoxalileM CoceicTBe ¢ Ka)KaABIM MUOGJIaCTOM €ro moJie ‘Gopmupyd

U TIoflep)KNBAET B Cpefie HepaBHOBECHBIE MOJIEKYJISIPHbIe KOHCTEJUISLMH
KOTOpble MBI TIPEACTaBUM cebe jJisi MPOCTOTH (KOHEYHO, MPOU3BOJILHE
HpUG/IUBUTENIHO BBHle NOBePXHOCTEH, KOHIEHTPHYECKUX OTHOCHTEIN
0




10 BUIUMBIX KOHTYpoB MHoGNacTa. X rycroTa M onpejieiiesnocTs Gyner
n0CTENEHHO yOblBAaThL 10 Mepe OTNAJIEHHS OT KJIETKH. BMecye .c 1em B
KaKOM-TO MeCTe NpQU30ifeT KaK. On CTHIK MeXRy palioHOM imeicTBus
1103151 MHoOOs1aCTa M 00JIACTHIO, T/le TI08 BJIMSIHMEM NPOPACTAIOHISTY wicii-
puTa MPOUCXOAST LeMHbie MPOLIECCH (OPMUPOBAHHSA NENTHAHLIX IteTtel;
SBJISIOUIMXCA HEMOCPEJCTBEHHEIM IIpofiosDKeHHeM Heliputa. B pesysgs
TaTe BCs1 00J1ACTL MEXKAY MHOOJIACTOM U «CBOOOHBIMY - (MUKPOCKOMMYEC
K1) HEPBHBIM OTPOCTKOM IIPECTABIISIET B JeliCTBUTEIbHOCTH HEIlpe phbiB-
HYI0 CeTb MJIM PelieTKY, B KoTopoil mpeobiafanoT NpPOKCHMAaJbHO (CUM-
Tasi OT MHOOJIACTA) HEPABHOBECHbIE MOJIEKYJISIDHBlE KOHCTEJUIALMM M
TIeNTH/IHbIE LENH — AMCTAJIbHO, T. €. NPUMBIKasi K HEPBHOMY OTpOCTKY;
npuYeM BCe 3TO 0e3 CKOJIbKO-HHOYAb PpE3KUX TpaHML, MNPeACTABJISS
OJIHO HeNpepbIBHOE lleJioe. B HallMX NpeAcTaBNieHNsIX 0 HasibHeiillleM
pa3BUTHM Mbl BO3BpAldeMC K IpPeAINOJIOEeHUI0 00 anmo3uIHOHHOM
pocTe MHOOJIACTOB M HePBHBIX KJIETOK , KAK 3JIeMEeHTOB 6e3 pe3KHX KJIeT0Y-
HBIX rpaHul. HepaBHOBeCHble MOJIEKYJISIpHblE KOHCTEJUISILMH, JIOKAJM-
30BaHHBIE BHAyalie B H e KJETKH, CIYIAsiCh, TOCTENEHHO KAaK Okl
BKJIIOYAIOTCSI B COCTAB KJIETOYHOIO TeJslda, MepeXofsl, ¢ APYyroii CTOPOHL,
TaK)Ke HEMIPEPLIBHO B MOJIEKY JIsIPHble 00pa30oBaHus, T. . NeNTH/HbIE LiellH,
3aBHCSIIME HEeNOCPE/ICTBEHHO 0T HepBHOIO OTPOCTKA.

Ecnu conocTaBUTL pasMepsl MMOOJIACTOB ¢ KaJHMOpoM. BHIPOCIIMX
MbILIeYHBIX BOJIOKOH, HCXO/s1 IIPH 3TOM U3 NpefloJIO)KeHUsI, YTO POCT B
3HauMTENIbHON Mepe 00ycCJIOBJIeH NpOrpeCCHBHBIM BKJIIOYEHHEM IepH-
LEeJITIOJISIPHBIX HepaBHOBECHBIX MOJIEKYJISIPHBIX KOHCTEJJISHMIA B COCTAaB
KJIETOYHOT'O TeJla, TO €CTeCTBeHHO 3aKJIIOYMTh, YTO BLIpOCIIee MbiLleY:
HOE BOJIOKHO NPHMBIKAET HENOCPENCTBEHHO K ToMy paiiony, rhe Ipo-
MCXOJUT HapallBaHUe BHAYAJIe HePaBHOBECHBIX, a B naJibHelilleM paBHO-
BeCHBIX MOJIEKYJISIPHBIX KOHCTEIUISIM,. BXOASIN{HX B.COCTAB HepPBHBIX
OKOHYaHWI (TAaK Ha3biBaeMasi IBUratesbHAs IJIACTHHKA). .

AHanornysbiM 00pa3oM Mbl MOjKeM IIpe[cTaBUTh Cebe i aOpasoBaHHe
CHHAICOB Me)KZY OT/IeNIbHBIMU HeHpOHAMH MITM HeHipOHOB C ‘perleliTOpaMH.
Ipoliecc yBesMyeHUS 0GbeMa HEPBHBIX KJETOK YPOTEKaly OBl NPy STOM
COBepUIEHHO AHaJIOTUYHO TOMY, ‘YTO ITPOUCXOAHUT: YIPeAHOJiOyKUTeILHO
npy pocre MHO0IIACTOB. e . '

Mzu1 BUAMM, YTO PA3BUTHLIE HAMH MOJIOYKEHUN COBEPIIEHHO - 6CTeCTBEHHO
06yCJIOBIIMBAIOT NOYTH HeoOXoaMMble MPEACTABIIEHUS O TeCHON MoJIERY-
JIsEpHOM CBSI3M M)XKy HEDBHBIMM 3JleMeHTaMM U 3(ibeKTOpHEIMU OpraHaMH
B 00JIaCTH CUHAIICZ, KOTOpble BHICKA3LIBAJIICH ‘MHOTMMM aBTOpaMy, - HO
TOPMO3UJIMCh OTYACTH OONMMHM NpeACTABJICHUSIMH KJIETOUHOH TEOpPHH,
OTYACTH CHeLMaJIbHO TeopHell HelpoOHOB. s

Mui yOenumcsi B falibHeifllleM B IO 0TBOPHOCTH MOJIOXMeHIsI 0. HelIpe-
PHIBHOM MOJIEKYJISIDHOM TepeX0jie HePBHBIX 3JIEMEHTOB B MbllieqHble *.

B TecHO¥M CBSI3M ¢ JUCKYTHPOBAHHBIME HAMH TOJIbKO YTO BOHPOCAMHU
CTOMT TaKyKe NpolOneMa MHAMBHMAYAaJIbHOM ChelyiuyecKodi® ieTepMUHa-
IIMH OTJeJIbHBIX KJIETOK B TeX CIyyasiX, I'll¢ OHH He NpefCTABJIAIT coboii
3JIEMeHTOB TYyCTOH «pellieTKH», Hanofo0ue HeﬁgoﬁnacmB.Peqb MpeT

# HeonyGiMKOBaHHbE SKCIEPUMEHTaNbHBE fAaHHee A. A. T'ypsuu
ot
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CIEeLHaJIbHO O CHeLU(pHYECKUX KJIETKAX pasJIMYHBIX PeleNToOpoB, Pag
NIOJIO)KEHHBIX HWJIM oyeHb HeOONLUIMMH rpylnamMd, KaK, HampuMeg
CJlyXeBble KJIETKM KopTHeBa OpraHa, wiM o0pasylouMX CTPOTo 3aK(
HOMEPHO M CJIO}KHO HOCTPOEHHLIN KOMIIEKC, B KOTOPOM Ka)KJ0H KJIeT
ynesnsieTcsi CBoe ocoboe, CTPOro CrelU(HyecKoe MecTo, KAK, HampHumep
B OMMATH[HSIX WM XOPAOTOHANbHBIX GpraHax HaceKoMbix, W T. A. Ilo
BHMMOMY, TaKasi CTporo CHeLHPUYECKAsT LEeJUTIONSIpHAs HeTepMHHALH
OTPAaHMYMBAETCS] MMEHHO TOJIbKO YTO HA3BAHHBIMM KJIETOYHBIMHU KAaTQ
rOpUsSIMH, HEMOCPEACTBEHHO CBSI3AHHBIMM C HepBHBIMHM 3JleMEeHTaMHU. |

ITHM CaMBIM IOJIHUMAETCS BOMPOC OCHOBHO! BA)KHOCTH: He SIBJISIIOT
JIK 3JIeMEHThI HepBHOﬁ CHCTEMBI CYIIeCTBEHHBIMM M Ja)Ke peIIAIoHIMN
(daKTopaMM KJIeTOYHOM [eTepMMHAIMM pa30ypaeMoOro HaMH XapaKTepa

Pewarnmee 3HaYeHHe HEPBHBIX 3JleMEHTOB IIOYTH HECOMHEHHO B YIO]
MsIHYTOM Yy)Ke HAMH cJjiyyae o0pa3oBaHMSI XMTHHOBBIX BOJIOCKOB My
KJIETKM THIIOfIepMbl B MeCTaX NpHCOeIMHeHHs1 K Hell oTpocTKa OumoJsipy
Holi cencoproii KyleTku. Ho M Bo Bcex pyrux ciyuyasiX BUAUMasl JeTep|
MHHALMA OTAEJIbHBIX KJIETOK peLeNITOPOB COBNAfaeT 10 BpeMeHH C TP
CoeMHEHMEM HMjIM 110 KpailHell Mepe C HeloOCpe[CTBEHHOH OJN30CTHH
HEPBHBIX OKPHYaHHUI. 5

IpepcraBnenve o pewarmomeM 3HaYeHMM Uil audepeHLMANMM HITY
HMIyJibCa K Held CO CTOPOHBI 3JIeMEHTOB HEPBHOM CHCTEMBI 3aCIIy)KUBae]
NOSTOMY ‘BHMMAaHHUSI. ':

Jlisi 000CHOBAHMS 3JTOTO TIPEACTABJIEHHS] ‘MBI [IOJ)KHBI BCIIOMHUTY
HalM NPeAIioNioXKeHHsI 0 MeXaHM3Me NpOpPACTAHMS] HepBHBIX BOJIOKOK
# 00 MX CBOMCTBAX /10 yCTAHOBIIEHHMS] CBSI3H C NepH(lepHUeCKUMH 0pra
HaMu. Mbl IpUHKMAaEM, 4To pedb MET O NPHUCOeAMHEHUH HOBBIX IIEITH]
HBIX Leneil K 00pa30BABIIMMCS Y)Ke DAaHbIIE 34 CYeT HePABHOBECHL
MOJIEKYJISIPDHBIX KOHCTEJJISILIMI, 3aBUCSIIUX OT OKPYI)KAIMX COCEIHHUY
nosiei. :

Kak ToJbKO TNpoLecC NpopacTaHusi MOAXOAUT BIUIOTHYI K OQHOK
U3 KJIETOK ellfe 3KBUIIOTEHI[MAJIbLHOIO KOMILJIEKCa, 3JieCh pasbIrphiBa
I0TCSI CTIOXKHEIE MIPOIIECChl B3aUMOAEHCTBHS IBYX (PAaKTOpOB MIIM CHCTEM;
C opHoii CTOpOHBI, 1IEMHOI MporecC HApACTAHMS METTHAHBIX Ilemeil Cf
CTOpPOHBI HEPBHOT'0 BOJIOKHA IIPOMCXOMUT OTYACTH yIKe B mpenenax Oyn
1iero, 7. €. ellle He'OKOHYATEJILHO CYOPMHPOBABILET0CS KJIETOYHOI'O TeJsd

noJisi petieiropa TeM GoJiblllee, yeM riy0)ke B mpefesibl KJIETKH, T.
O/hKe K MCTOYHHMKY IOJISI, HOAXOASIT NPOLECCHl, MCXOAsiMe OT IO
pacTalonero HepBHOTO OKOHYAHMSI.

PacnpocTpaHeHHe LENHbIX NpolleccoB ¢ 00pa3oBaHUEM CpaBHUTeEIIbHS
yCTOHYMBBIX MENTHAHBIX Leneil B riy0b KIeTKH MOMKeT CIocoOCTBOBATY
(opMHUPOBAHUIO TOW THIMYHON M YCTOHUMBOI KOHQMIYpaUMK, KOTOPas
CBOIfCTBEHHA BCEM ClielM(HYeCKHM KJeTKaM peHenTopos. OpgHaxo BC|
cBoeoOpasue CTPOEHUs M pacysieHeHHs1 B nipefieNiaX 00JILIIMHCTBA peliery
TOPOB CJIOYKHOTO CTPOEHMSI, HATIPUMED, B OMMATUIUSIX HACEKOMBIX M T. /14
AajieKo He YKJIAIBIBAETCS1 B Ty CHMJIBbHO YNPOLICHHYK0 CXeMy, KOTOpY
MbI ToJibKO yT0 pa3eiiu. [NpaBusbhee 6yeT paccMAaTpUBATh ee KaK UM
OyJbC K JIOKaJM3alnuHu J[anbHellMX ype3BblYaiHO CIIO)KHBI




[POLIECCOB, AHAJIM3 KOTOPHIX C TOYKHM 3peHHMS] KOHLEMUMH NOJNA cTadeT
OJIHAKO BO3MO)KeH JIMIIbL IIPHU ropaspgo 0oJiee JieTAJIbHOM 3HAKOMETBe.
0 Bceil (peHOMeHOJIOTMEeH PAa3BHTHMSI 3TUX OPraHoOB.

r
\
]

10. OCYL{ECTBJIEHME HACJIEJCTBEHHBIX CBOMCTB M TEOPMS MO

[poGieMy HACIeACTBEHHOCTH MO)XHO IOHMMATh B PA3JIMYHOM CMbIC]Te,
K Heli 0CO0EHHO yayHO MPUMEHHMMO U3peveHHe ApPHCTOTeNsl, YTO &yIH-
pJieHHe eCTb MaTb HAYKH». ‘

JleicTBHTENILHO, ellle CPABHMTENILHO HELABHO OIMH KPYIHBIA OHoJor,
xaxercsi, Hosutb (Noll), Beickasan kak Heurto caMo co6oii pasyMeloeecs,
yTO OCHOBHOH (PaKT BHMJOBOI0 IOCTOSIHCTBA, & HMMeHHO (PaKT, 4TO M3
aiilla JIATyIKYA BbIpACTaeT JISTyWKa, a u3-siilla Kypulbl — KypHLa,
BOBCe He MpeACTaBsieT Co0oH HUYero yMBHTeJIbHOTO ¥, HA000POT, YAH-
BUTEJIbHBIM Obl1 Obl 06paTHbll (akT. JTa TOYKA 3peHHsI pa3fieliseTcs,
[IOBHIMMOMY, MOYTH BCeMH OHOJIOraMM M BIOJIHE €CTECTBEHHO MOITOMY,
YTO BOIIPOC O CBSI3H MeXK[y OTPOMHBIM BHJIOBHLIM pasHoobpasueM opra-
HM3Ma M COOTBETCTBEHHBIMM Pa3HOBHAHOCTSIMM MX HACJIE[CTBeHHON Mac-
cbl, BOOOIle FOBOPSI, 0CTAETCSI COBePIIEHHO BHE PAMOK HAYYHO TeHETHUKH.

B peiicTBUTeSIbHOCTH, OAHAKO, MMEHHO 31eCh Nepe HaMu riy0okas,
€0O6CTBEHHO, [a)Ke lleHTpaJibHas1 NMpolsieMa reHeTHKH. )

‘ Co3paTh omnpepielieHHOe MpeACTaBJieHHe 00 MCTOYHMKAX BHEOBOrO
pas3HooOpas3usi HACJIEACTBEHHBIX Macc 10 MeHblleii Mepe TakK )Ke o0si3a-
TeJIbHO, KaK CTaBMTb cefe 3TOT BONPOC OTHOCHUTEJILHO pasHoo0pasus
KoMOMHaALMil HacJielyeMbIX (MeHAEMPYIINHMX) MPU3HAKOB B IpefesiaX
opHoro Buja. To oGCTOATENILCTBO, -UTO MOC/eAHsIsi MpoliieMa jJaeT BO3-
MOYKHOCTb 3KCIIePHMeHTAJIbHBIX MOAXO/IOB, a JUIsl NepBoii, MOBHANMOMY ,
ST BO3MOYKHOCTH 33KpBITHI, He 03HAYAET, KOHEYHO, YTO ee BOBCE He
CylleCcTBYeT. :

HekoTopele, WICTO 3MM30MYecKue MOMBITKH B STOM HaIIpaBJIEHHH
CBOJSATCS], MOBMAMMOMY, K CJIEAYIOLIEMY. .

Ecym ucxopmrs U3 Toro, yro OenkKM IOCTpoeHbl K3 aMHHOKHUCIIOT,
pasHooOpasue KOTOpPHIX BeJIMKO, TO YMCJIO MX BO3MOIKHBIX PEKOMOH-
HaIMif TaK OTPOMHO, YTO MOYKeT ¢ U30BITKOM HOKPHITH CyNECTBYIOLlee
B mpupoje BHI0Boe MHOrooGpasue, KOTOpOe, MONyYHB TaKoe OOBsICHE-
HUe, mepectaeT ObrTh mpo0ieMoit.

Mbl He OylieM BXORUTb B KPUTHKY 3THUX NpeCTaBJIEHHi, IIOTOMY
YT0 MX BHYTPeHHee NPOTHBOpeyHe BCKPOETCS NPH aHAJM3e aHAJIOMMY-
Horo yueHuslgp reHax. Mol 3aTparuBaeM 3Ty npo6iieMy 3jech C LEJIbIO
Nipeanocnarb JAaJibHeillleMy W3JIOXKeHHI0 KPATKYH (PopMyJIMpPOBKY OT-
HOleHMSI MIPMHLIMIA MOJIS K NpolsieMe HACNeACTBEHHOCTH.

Hama ocHOBHasi rvmoTesa ryacuT Clefylomiee.

Enuncreennoii  cmenmduyeckoii BUAOBOHl MHBapHaHTOM SIBJISIETCA
Kneroynoe nosie. Ilpu aTom BupoBasi cneuPpUUHOCTL MOJISI MPOSIBIISIETCS]
B xapaxrepe ero aHusoTpomvu. Kak Mbl BHjenu M3 rjiaBbl 3, MHOrO-
O0pasue pe3yNbTHPYOIMX AKTYyaNbHbIX MoJieli HeorpaHHUYE H O
fa>xe npu HaubGostee mpocToii Qopme aHM30TpomMH (HampuMep (opme
Ylnomensoro annuncoupa).
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S10 coobpa)keyMe HMeeT OJIHAKO 3HAuYeHHe JMIIL HeobXomu

HPENIIOCHUIIKH , IPK OTCYTCTBUM KOTOPOit caMasi uaesi 00 OTO)KAECTBIIEHH]
HaCJIeICTBEHHOT0 HAYaJla C MoJjieM JOIDKHA Obliia Gbl OBITL OTBEeprHYTH
CBsi3b KOHUENMM MOJIA C NpoGrieMolt HAC/eJCTBEHHOCTH He MEHE
CYIeCTBEHHA U B [APYTOM OTHOIIEHHM. 3fieChb MBI MepeXOHUM Hernocpe]]
CTBEHHO K aHaJiN3y MeH[eJIM3Ma. '
. TeoperHyecku mpofsieMy HACIEJCTBEHHOCTH MO)KHO paccMaTpHBa
B pasMyHoM o0beme. KiaccHueckasi MeHpeNeBCKasl IeHETHKA CO3HA
TeJIbHO OrpaHHyYMBAET CBOX 3alayy YCTAHOBJIEHHEM 3aKOHOB Iepe/iay
AUCKPETHbIX, TaK HA3bIBAEMbIX MEHAENMPYIOINX NpPH3HAKOB. biecTH
1¥e pe3yJIbTaThl, NOJIyYEHHBE MPH NeTAJIbHO pa3paboTaHHON MeTONUK
CKpelHBaHuUs1, KaK OYATo, BNIOJIHE ONpPaBIBIBAKT 3T0 CAMOOrDAHUYEHNA
Ho Mbl iymaem, uto popMynupyemas Knaccuyeckoii reHeTHKO# Teo pU
HabJIOIaeMbIX SIBJIEHHI - IPHBOJUT K COBEPLIEHHO Hepa3pelMMbIM
CJIy0OKMM JIOTMYECKMM NpPOTHBOPEUHSIM, YTO OODBSICHSIETCS1 camoi
CTAHOBKOIl mpo0yieMbl. - y

AnnapaT HacneJCTBEHHOCTH, JJOKAJIM30BaHHBI B siiilleKJieTKe (OILIQ
HAOTBOPEHHOM), JIOCTATOYeH [JISI NPOXO)KIEHUS] SIHLIOM CJIOKHOIO §
BIOJIHE 3aKOHOMEPHOTO NYTH pPAasBuUTHSL, INPHBOASIIETO0 M € K i §
II pOoYH M, KaK K Haubosee OpocaioiiemyCsi B IJia3a (eHOMeHy, U
NPOSIBJIEHUIO BCeX TeX NMPU3HAKOB, KOTOphle BXOASIT U MOT Y T BXO
[MTb B OYeHb OrpaHHYEHHBbI CIIMCOK MeHJENeBCKOro MeTofia CKpemu
Banuii. Ho o cBoiicTBax, KoTOpble Mbl I0OJDKHBI NPUIMCATb almapary
HACJICICTBEHHOCTH, MBI MOYKeM Cy[MTb He II0 [AHHBIM CKpPELMBAHUS
4 JIMIIb HA OCHOBAHWM JIeTAJIbHOIO aHajM3a Nmpolecca MX 0C
IMeCTBIJEHHUS.

TlombITKA TaKoI'c aHAJM3a COBepUieHHO BHE BO3MO)KHOCTEH Camory
MeTofla MeHfesieBcKOM reHeTukH. [loatomy cTosiiasi HA ITOH TOYBY
TeHeTHKA JI0J)KHA, 110 HallleMy MHEHMIO, MJIM BOBCe OTKAas3aThCsl OT Teo)
pHM, UM NIPUHATL YIIPeK B Hepa3pelMMbIX JIOTUYECKAX HPOTHBOPeYMsi
CBOMX TEOPETHYECKUX IOCTpOeHMH.

TlonbITaeMcst NoKasaTh, YTo TeOPUs M0Ji51, MPUMeHeHHas1 K Ipo0iem
HAaCJIeICTBEHHOCTH, HE BOBJIEKAeT HAC B TaKWe MPOTHBOPEYHsl M HO3
BoJIsieT 0XBaTuThb npoliieMy Bo BceM ee o0beMe. Mbl He CKphIBaeM Of
ce0s1, 4TO peub MO CymIeCTBY MjeT B HACTOsIllee BpeMsl cKopee 0 I p O
rpamMe, yeM O JOCTUTHYTHIX Yy)Ke pe3yJibTaTax, NIpHYeM cama
IporpaMMa OTSIFOIIAETCsi eiye’M TeM, YTO HOBAasi TeopHs AOJDKHA- Obl
COBMECTHMA C TeMH 0JI0)KUTEJILHBIMH (PAKTHYECKHMH J1a HHBIMH , KOTOPbL
TaK forata MeHjeneBCKasi FeHETHUKA. ]

Hcxonist M3 Toro, uTo Ka)<asi KJieTKa obpasyer moje, Mbl IyTeM
rpeccHH MOXOIUM [0 HonNsl AiileKJieTKU. ToTuac jyke BO3SHHMKAET BOMPOQ
KaKoBbl B3aUMOOTHOLIIEHUSI ME}GLy €€ MOJIEM M TeM, YTO MOJKHO Ha3Bd
«HACJIeICTBEHHOI MaCCoi MM HAYAIOM» STLIEKTIETKH (OIJIOOTBO peHHOI §

Kak BeITeKaeT u3 Bcero mpefibILYIIEro, Mbl TUMOTETHYECKH OTOYK/G
CTBjIsieM 00a 3TH MoHsATHS. BMeCTe € TeM, TAK KaK M TeopHs1 MOJIA |
KJIACCHYECKas TeHeTHKA CBSI3pIBAIOT CBOM IPE/ICTABTEHHS] C XpPOMATHHON
BO3HHKAeT HEeOOXOMUMOCTh BHLISICHHTH B3aKMOOTHOUECHHS U 3THX /BYY
KoHUenuuii, T. e. TeOpMM reHOB M TEOPHH MOJIS.
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CBsisb HACNEACTBEHHBIX (PAKTOPOBR C XPOMATHHOM IOHHMAjach E
~ pasHble IMOXH PA3BMTUS YUEHHSI O HACJIeICTBEHHOCTH IO DPA3HOMY..
OTMeTHM, yTO B OoJiee PaHHION 3MOXY, 0 PacilBeTa MeHJeNM3Ma, Koraa
npoGrieMa HACTIeICTBEHHOCTH BoOOlle ellje He BHIXO/UIA 32 PAMKH OGHIHX
c000parkenuii, ¥ TeHETHKH, KAK CTPOFONM HayxH C GIIECTSIMMU TMOJIOKU~-
TeJIbHBIMM pe3yJIbTaTaMH, eLle He -CYIecTBOBAJNO, NPENCTaBJieHHS O
XpoMaTHHe, KaK HOoCHTeJie HAC/IEICTBEHHOCTH, pa3BUTHIE B CBOE BpeMs
Belicmanom, Bosepn, O. I'epreurom, Py wu pmp.,
obuTH OoJlee npopyMaHel U Oosiee MOCHefoBaTeNIbHQ ' JIOTHUHBI, YeM B
HOBEiilliee BpeMs] — BpeMsl pacHBeTa MeHesIM3Ma.

KBHMHT3CCeHIMSI TepPBOHAYAJILHOTO- XOHA MbICHeli 3akioyanach B
[ByX OCHOBHBIX MOJIO)KeHUSIX -—B Mjflee.: BeficMana o HemnpepbBHOCTH
3apojblleBoil NnasMbl, KAK HOCHTEJIbHULE sBCell HAaCnencTBeHHOHM Mac~
CBl, M B 3aMeyaTeslbHOM OTKpbiTuM BoBepn 0. pansiem oGocobiennu 3apo-
ABIIEBOTO NyTH. JTH JaHHble, 00HAPy)KEHHBlE C- KJIACCHUYeCKOM _sICHO~
CTBI0O Ha sifiljaX acKapMfi, TOKAa3aId C NOJHOH -yOeuTeIbHOCTBIO, UTO
XPOMO30MBI OILIOJIOTBOPEHHON SHLIEKIIETKY COXPAHSAITCS B CBoeit Mopdo-
JIOTHYECKOI HeIPMKOCHOBEHHOCTH MCKJIIOYMUTEJIbHO B DYyIuX MOJIOBBIX
KJeTkax. Bygpyuue >ke comMaTHwecKHe KJIeTKM YTDPAauHBalr yoKe NpH
BTOPOM 11iare [pobiienusi siiilja 3HAUMTEJIbHYI0 YaCTh CBORTO - XPOMATHHA
# TUIIMYHYIO KOHQUIYPALUI0 XPOMO3OM. : ~ :

Jlornueckuil BoiBoji M3 ITHX HAOGMOReHUH M yMo3aKjmoNenuil B crie-
AyIONleM: TMIIL OMJIOJ0OTBOPEHHAS KJleTKa SIBJISIETCSI OMH M H O T &H T-
H 0 i, TOTEHTHOCTb )Ke BCeX OCTAJIbHBIX KJIETOK (KpOoMe 3apofiHILeBOro
nyTH) Or pa.HHUYeHa. [lpaspa, fanbHelluve JaHHbIE SKCHEepBMeH-
TanbHOW 3MOPHOJIOTHM 3HAYMTEIHLHO PACIIMPHUIIM PAMKH . OMHUIIOTEH-
IManbHOCTH OJIACTOMEP, HO TEM He MeHee '0OCHOBHOE IJOJIOOKeHHe, 4To Mo
Kpaiineli Mepe B panbHeifllleM pasBUTHM DOTEHLUS KJIeTOK Bee:0oJiee ¥
Gonee OrpaHMYUBaeTCsi, OCTaeTcsi OECCHOpPHBIM.

H3 3toro ¢axKTa ¢ HECCOMHEHHOCTbIO BHITEKAET CIIEyI0lee NOJI0MKEeHHe:
eCJIM HOCHMTEJIIMH HACJIeICTBEHHOCTH B CMBICJ'e KJjacCCH 4e-
CKoOl reHeTH KU SBISIOTCS XPOMO30MBI, TO OHH JIOJDKHBI YEM-TO
OTJIMYATLCS] B SIALEKJIETKE M 3apOAbILeBOM NMyTH, C OFHOM CTOPOHBI, ¥
COMaTHYECKUX KJIETKAaX, C_JIpyroH. y

HackoybKo MO)KHO CYJMTh Ha OCHOBAHMM HNAHHBIX COBpPEMEHHOH
JIMTEPaTyphl MO LUTOJIOTHYECKOH TeHeTHKE, MBICJIb. O CIeLHAJIbHOM Sd~
POJBILIEBOM MyTH YTPaTHIIA BCAKHUI MHTEpeC, & YKA3aHHBIA TOJIbKO YTO
JIOTMYECKH COBepIIeHHO HeOOXORMMBII BHLIBOJ| COBpeMEeHHAsi TeHeTHKA
WIHOPpHPYET. i '

HaobopoT, U3 TOro $aKTa, yTo LEHTP TSHKECTH U3YUYeHHsI FeHoB; IpU
HOMBITKE OTOMIECTBIICHHSI STUX OCHOBHBIX JIJISl KJIACCHMYECKOH FeHETHKH
(pakTopoB ¢ MHUKpOCKOMMYECKHMMH 00pa30BaHMSIMM, MEPEHOCHTCH MOYTH
UCKJIIOUNTEIbHO HA X POMATHHOBBE JIEHTH CJKMHHBX
Xee3 papo3oduw MIKU APYTHX ABYKPBUIbIX, NPUXOAMTCS CAENATbh
BLIBOJT, YTO FeHETHKa He BUAMT HMKAKOIO PA3JIMyMsl MEXKAY XpOMO30Ma-
MM raMer ¥ KJI€TOK, [OCTHIUIMX NpefeNa CBoeil nudepeHIMpPOBKH. JTOT
BLiBoji, MO HalleMy MHeHHIO, YOMICTBEH IJisi KJIACCHYECKOro Y4YeHHs
O reHax.
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Eciv Ha BceM MPOTshHKeHMM 3MOPHOHAJIBHOTO PasBHMTHMS IpPH Ka
JAOM MMTO3€ HOYEPHMM KJIETKaM IepefiaeT™csi Be€Cb KOMI Je K7
reHoB, U TeM He MeHee DAa3BUTHe PpA3JIMUHLIX KIIETOYHLIX Ipy
UJET IUBEPTEHTHBIM IyTeM, TO NPUXOAUTCST OCTAHOBHTBLCSl HA OTHOM
CJIAYIOMMX JIByX BBIBOIOB: JIN60 XpoMo30MBI (TeHbl) Boo0lle He MMeEK
HemoCPe/ICTBEHHOI0 -OTHOLIEHHsI K IyTsIM JleTepMUHALMK M [ndepeHu
POBAHHS KJIETOK MJIM KJIETOYHBIX Tpynm, JM00 B Ka)Ioi KileTKe Cynied
CTByeT Coeuuduueckuit aysi Hee (axrop «o T 0 0 p a» HeoOXoaMMBD
TEHOB, OCTajIbHble )K€ OCTAKTCS] HeaKTHBHLIMHM.

ITH NpocThle U, KAK HAM Ka)KeTcsl, Hen30e)KHBIe BBIBOJIbI COBEPILEHHY
UTHOpUPYIOTCSI B FeHETHYECKod jMTeparype. YUeHHe 0 reHax M of M
JIMHeliHOM pacnpejieJieHHM B XPOMO30MaX HACTOJIbKO XOpOIIO rapMo
HMpYeT € BeCbMa 3HAYMTEJIbHBIM 3KCIepUMEHTANIbHBIM MaTepHalioM
4TO He YAMBHTEJbHO, YTO JIOTMYeCKasi ollMOKa, JeXauds B OCHOBY
BceX NpeCcTaB/EHMH, 0CTAETCS COBEPLIEHHO B TEHH.

OOBSICHSIETCS1 3TO TeM, UTO COBpeMeHHAsl FeHeTHKA IMOCTPOeHa HCKJIK
YUTeNILHO HA aHAJIM3e HACJIEICTBEHHOM Mepeaayy TeX NMPU3HAKOB, KOTOA
pble J0CTYNHbI IKCNEPHMEHTAJILHOMY H3yUeHHIO IyTeM CKpelHBaHH
Pa3HOBHEHOCTEl,, COfePIKALIMX X pa3jiMyHble BAPUAHTHI.

3aKOHHOCTb TAKOTO CaMOOTPaHMUYEHMSI OYEBUAHA M ONpPABIbIBAEK
ce0s1 GreCTSsIMMY pe3YNIbTATAMH,, CieNIaBIIMMH M3 COBpeMeHHOH IeHeTH
O[THY M2 CAMBIX TOYHBIX OTpaciei Ouonorun.

Ho 310 Ge3ycJioBHOe NMpPH3HAHHME 3aCTY)KEHHO M CKJIWUYHMTENbH{
JUIS1 SMIMPHYECKMX AAHHBIX, CBE[CHHBIX B HECKOJIbKO OCHOBHBIX 3aKOQ
HOB, HO HUK@K He MO)KeT OTHOCHTBCS! K IIOTIBITKAM Te 0 pe THY e C K U X
MOCTPOEHHUIA.

Vxe ofHO NORYEPKHYTOEe HAMHM IIPOTHBOpEYHEe B I[UTOJIOTHUYECKOM
YUYEeHHH O reHaX A0JDKHO NoKoJNebaTh JoBepHe K LIMTOJIOTHYeCKOH reHes
THKe, Je)Kallleil B ocHoBe ee Teopuil. Ho eme Gosbime TpygHOCTH Bo3{
HUKAKT TpH JajibHelilleM NPOAYMBIBAHMH BCEX ee IOCTPOeHMH.

3akoHbl KOMOMHALMM MEH/eJIeBCKUX NPU3HAKOB HM3YYyaloTcsi M I
CyHIeCTBY MOTYT M3YYaTbCsl JIMIIb HAa B3pOCIbIX MHIMBHAYYyMaX, H
TeHeTHKM BIIpaBe MO3TOMY OrPaHMYMTL CBOI0 3aayy HMCKIIIOYMTeNIbHG
¢opmysMpoBaHHMEeM MOJIyYEHHBIX 3THM IyTeM 3aKOHOB. 3aKJIOyeHue
YTO K@ KM e-TO O C H 0 B bl “JJI51 9THX 3aKOHOB 3aJI0O)KEHBI B FaAMETa
BIIOJIHE PpaBoMepHo. OHAKO, BOTIPOC 0CTAETCSI B TOM, KaKHe YKe MMeHH
YMO3AKJIIOYEHHs] 0 XapaKTepe 3THX OCHOB [ONYCTHMbl Ha OCHOBAHME
3HAHUS1 OlHMX JIMIIbL Pe3YJILTATOB CKpeLIMBaHUS.

CoBpeMeHHasl TeHETHKA TMONb3YeTCs1 [Jisl OTBeTd e[VHCTBeHHH!
NETO[LOM, KOTOPHI MO)KHO 0003HAYHMTb KAK METO, peTPONMPoeK LU
BHpajXEeHHBX B OKoHYaTenbHOl popmMe nmpwu
HAaKOB B3POCJHX OPTraHUM3MOB HENNOCPEACTBE
HO HAa XpPOMO3OMB IaMeT (HUIH 3UTOT).

U3 3Toro npuema BLITeKAET clieaylollice OCHOBHOE JIJISI BCeif KOHLEH
UM yMO3aKJIKYeHHe.

Ecnu npusnaky A v B BapbupyloT NPU Pa3JIMYHBIX KOMOMHALMS
CKpEEIMBAHMS HE€3aBHM CHM MO JpPYr OT Apyra (T. €. BO3MOKHE
Kombunammu A'B..., ABL.. M T. .), TO OHH [OJDKHBI ObITb KaK-m
o6 X




qpPeACTaBJieHbl B I U CK P € T H bl X MeCTaX XpOMO3oM 3HIoOT (Tamer),

7. €. B JUCKPETHBIX TeHaX, a TaK KaK TaKHUX IIPUSHAKOB MHOI0 U OHH

ACTIQJIATAH0TCA 110 XPOMO30Me B JIMHEHHOM MOpSi/iKe, TO INOJIyYaeTcs
JU1S1 KOXKA0H XPOMO30MBI CrielryecKasi «Ka p T av.

Taxoe npencrabyienue 06 anmnapaTe HacJe0BaHUs, KOTopoe BHEPBBIE
poickasan Be#icma H, He uMeeT 0053aTeNIbHOM CHIIBI ¥ OCHOBAHO Ha
IPEANOCHUIKAX, BpAMAIOUIMXCsl B OPOYHOM KPYTY.

[locTpoenHblli HA TUX NpPEACTABJIEHMSIX M IOCJIE0BATeNbHO MpO-
JYMAHHBI MEHAENM3M 0JDKeH Obll Obl HEMMHYEMO TIPHBECTH K.CBOe-
o0pa3HOl [JyaJNHCTHYeCKOIH KOHUeNUMM OCYUIECTBJIEHUS] Ha~
¢JIeICTBEHHOCTH: MEHJIeJIeBCKUE (PaKTOphl, C OAHOI CTOPOHH, M KAKas-To
«0CHOBA», HA KOTOpO¥i oHM celsi IPOSIBIISIIOT, C Apyroii. [elicrBuressHo,
'K TAKOMy AyaJlM3My NpHUBOAMT J00oii mocJiefloBaTeNbHO' pa3obpasumtii
npuMep. PasGepeM MeH[ieNIeBCKUil 3aKOH HACIIE[OBAHUS 3y0YaTOCTH MK
[JIAJIKOT0 KOHTypa JIUCTKA KpAaruBhl. ' »

MeH/ieNIeBCKMH aHaM3- KacaeTcsli M onpaBfbiBaeT cefsi JIMIOL Ha
BOIPOCE O HACJIEAOBAHMU K 0 H'Ty pa JHCTKa. Ho Befb Henb3si ycym-
HUTbCSI B TOM, YTO ¥ BCS TKaHb JIACTKA PACTET CTPOTO 3AKOHOMEPHO M
cnenu(uyHo, Npasaa, ObLITh MOXKeT, HE B CMBICJIE MeHJIeJIEBCKUX pasHo-
BUJAHOCTEH, HO BO BCAKOM Cllyyae cnel(pMyHO [Jis1 FAHHOrO BHAa. Mel
HMeeM, TAKMM 00pa3oM, KaK OyATo fies1o C HACJIENICTBEHHBIMU (aKTOpaMu
JBYX ' DPOJIOB ~— MeHJ/IeJIeBCKMMM, ONpEleJSIIOMUMI  PasHOBUIHOCTL M
JOCTYMHBLIMM aHAJIM3Y MPH TOMOIM CKPeI{MBAHKSA,, U OCHOBHBIMYU, CIIELU-
$GUYeCKMMH 1711 NAaHHOIO BHJA W CTOSMMMH 3a mpefeylaMHd BO3MOM-
HOCTell MeH/leJIeBCKOTO aHaJmsa.

ddxTOpH NepBO¥i-KaTeropuu Hellb3sl, KOHEYHO, PACCMATPUBATL KAaK
HEYTO -BIIOJIHE Yy>KI0€ OCHOBHBIM (AKTOpaM, U BPSI/i:JIM KaKoi-HHOYAb
TeHeTHK BCTAHET HA Ty TOYKY 3pEHHsI, YTO 10 M3BECTHOIf, II0 BHEIIHel
UMMOCTH Jia)Ke IMo3fiHell, 3MOpHoHaNbHON (asel pasBuUTHE JHUCTKA
00eMX pa3HOBHIHOCTE! IPOTeKAeT COBEe P € HHO O AHHA KO B0

JIMIIb B M3BeCTHBIi MOMEHT BMeLIMBAIOTCSI MeHJeJIeBCKHe (aKTophl,
oTopele Kak Obl NPUJAIOT MOCJIE[HION OTAENKY rpybomy HabpocKy
ucTKa. C fpyro#f CTOpOHBI, C TOYKH 3peHHST YUCTOrO MeHJieJIM3Ma BO3-
0)kHO OblI0 ObI pa3BUTHE JIMCTKA (B HalleM MpuMmepe ) M 0e3 BCsKOi
OHQHrypaumm, TaK KaK pas BO3MOKHB PA3HOBMIHOCTH «3yOuareiiiy
TnapKokpalinmity, MBICTIMM, KOHEUHO, M TAKOii cryvaii, rme oTCyTCTBYIOT
TOT U [Jpyroil MeH[ieJIeBCKMI paKTOp.

Llenb mammx paccyruenuii ModKHO GBUIO GBI NIPOLOIKUTL, HO U Ge3
0r'o 5ICHA BCSI HECOCTOSITEJIbHOCTb TAKOM [yanMCTHUeCKo# KOHLENLIMH,
KoTopoii ogHAKO HEMMHYEMO MPHMBOAMT KJACCHMYECKHI1 MeHJIeJIU3M,
1 ga ero ocHoBe CTPOMTbL OOIYX) T €0 p M K HACIEACTBEHHOCTH.

EfuHCTBEHHBIM BBIX0[{OM U3 CO3/IABILET0CS MOJIOYKEHHST MOXKeT ObITh
My, yyyuTapHasi Teopuss. He cymecTByeT oT/€ b
BX MeHAE€NEeBCKHMX M OCHOBHH X (T. €. BH [l 6 BB X)
AKTOpoOB HAaCHeACTBeHHOCTH. U ecin B oOKOHYATENb~
M Bujie MPOSIBJISINTCS B4 MeHJEJIeBCKUX BApHAHTA, TO 3TO 3HAYMT,
0 Bech Xoj 3MOpHOHAIILHOTO pPA3BUTHSA, NMpHBeMIKi K HX SIBJICHMIO,
Ul HeCKOJIbKO pAasJiMyeH B TOM M JAPYroM CInyuae.
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i) PHOHAJDbHOroOpasBHUTHS, NPUBOAANHUX K MeH1eJ1eBCKH

Henocpenctsennas 3ajjaya TeopeTMsMpyloLiell FeHETHKH CBOJMTCS
TaKHUM 00pa3oM, IOMUMO BOJIM MCCTIEIOBATENIS], He K BbISICHEHHIO JIOKAJIH
3aUMU FUIIOTETHYeCKMX 000c00neHHLIX (axTopoB, 00YCJIOBIMBAILH
TOT UNM MHOI MeH[eNieBCKHMi{l BapHaHT, 8 K BLISICHEHHIO N pPH YU H H
XapaxKTepa pa3HOBHAHOCTeW BCero Xxopfga 3M-

BapHAHTAM B3POCJIOT0 COCTOSIHHMSI.

Ecnu . oTpemMTeCsi OT Jyanusma M BCTAaTb HA YHHMTaPHYH TOYK
3peHMsi, TeOPHUsT AMCKPETHLIX T'eHOB CBesach Obl K ClEmyloLieMy;

B XpoMo30Me 3MroTeI CyllleCTByeT HAGOp fUCKpPpeTHB X MaTe
PHANBHBX YaCTHIL, M3 KOTOpPB X KajXfas onpe
AensieT X0 pPasBHUTHUS onpegeneHHOro 3ayar
Ka Mnm yuvacTkKa sapojwuira. Kawgas Takasi yacTHLA
Mo)KeT ObITh Mpe/ICTABJIeHa B Pa3NiMYHBIX BapHaHTax, obecrieuBaroly
pasnvyHblii Xo[ pasBUTHSI TMIOLYMHEHHOTO eif yyacTka. I'pybasin coBe
WIEHHO HEeAOMYyCTHMAsi MO3aWYHOCTb TAKOro NpeACTaBJieHUsl, KaK Ha
Ka)KeTCsl, OYeBMJIHA, U eiBa JIM HY)KAAETCs] B oNpOBepIKeHUH.

Taxum 006pazoM, Mbl IPUXOIUM K BBIBOAY, UTO M NIPH [1yaJIMCTHYECKO
U MpY YHUTapHO! KOHLENIMH KIACCHYeCKoe NpeCTaBlieHMe O TIeHa
NPUBOJMT K HEIPHEMIJIEMbIM TEOPETHYECKUM IOCTPOEHHMSIM, HO TEM H
MeHee OHO, BLUIMBIINCH, B CBOEH camoii peskoii gopme, B XpoMo3oMalib=
Hble ToApoGHble KapThl, NPHBOAMT K OJiecTsIMM pesysibraTaM. Him
HoJIb3ysiCh (QopMynMpoBKoii bena pa, Mbl MOXKeM cKasaTb, 4T
«HA OCHOBAHMM 3adpaHee U3BECTHBIX 0COOEHHOCTeHl XpPOMO30MaJIbHOTIC
LHMKJIA TIpeABAPHTeJIbHO IPEICKA3LIBAKTCS, a 3aTeM IOCIe[|0BaTeIbH(
MOATBePYKAAITCS] OTCTYIUIEHHMSA B XOfie HACJIe0OBaHUS OTHAEJIbLHLIX TIPU3
HakoB. M Ha00opoT, Ha OCHOBAHUM OTKJIOHEHMII B HacJeloBaHuM MpeQ
MoAaraloTcsl HEKOTOphle BAPHALIMM B XpPOMO30MHOM KOMILJIEKCE B LIMKIIE
B [alibHeHIleM NOATBEP;KOdeMble LUTOJIOTHYECKHY.

Mel CTOMM 3JieCh Tlepe/l OIHUM U3 CJIyyaeB B HayKe, JJisi KOTOPOT
TPYAHO HAWTH MOJHYI0 aHAJIOTHIO MM ripénefient. IlpaBaa, y)Ke He pa
0TMEYaJioCh, YTO TeOpUH, iaBasllive psifi OJieCTSMX IKCIIEPHMEHTaTIbHbL
MOATBEPIKIEHUII M mNpeicKasaHUM, BHOOCJEJCTBMH OTBEpPrajiuch M 3
MeHsumch HOBbIMM. Ho Bcerna B Takux ciyvasiX pemaioljum MOMe
TOM JUJIsi TMOBOPOTA SIBJISLIOCH O0HApPY)KeHMe HOBBIX ) a KT 0 B, HE YK
J1aJIbIBAIOLIMXCS] B MIPE)KHIO TeopuIo. Xopolno U3BeCTHBI TAKOKE CITydYan
Korja roCrIoACTBYIONasi B [JaHHOEe BpeMsl TeopHsl 3aBeJlOMO HE MOKe
copnajiaTb € TeMW HJM MHBIMH (aKkTaMHu M TeM He MeHee 110Jib3YeTC
npu3snanueM. Ho Bpsin M Mo)KHO npHBeCTH ipyroif aHaJIOTMYHbIA HAIIEM
ciyyai, rae KpMTHKA T€OPHM OCHOBAHA He HA ee HEROCTATOYHOCTH, H
HA JIOTHYECKO! HECOCTOSITENIbHOCTH M Aa)Ke alGCypHHOCTH BHIBOJOB,
He0OXOAMMOCTBIO BRITEKAWNIMX M3 OCHOBHON mpeAnochUIKH.

Muicip © JHCKPETHLIX, KAaYeCTBEHHO pPAa3NMUHBIX MaTepHasibHbL
yacTuiax, KaXkaas U3 KOTOPLIX onpefensieT UM pyKoBOAMT BCeM XOML0
pa3BUTHS ompeJielIEHHbIX 3aYaTKOB, Ipe[CTaBISIeTCs] HAM HEIPHEMIIEMO

EMHCTBEHHBIN Te3UC reHeTMKM, KOTOpbil JoJDKeH Jieub B OCHO
n100oro ee TeOPETHYECKOT0 IOCTPOEHHSI, MOXKeT ObTh chopMynHpoB
crenyomum obpasoM. AnmnapaT, ynpaBnssloHmuH BCE
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B3AKOHOMEpPDHHM XO0ZOM 3MOpHOHANBLHOIO paas-
BV TH 5, [onycKaeT Goybliod Psi He3aBUCUMBIX Apyr 0T Apyra Ba-
pHUaHToB. .

IToMy TpeGOBAHMIO MOTYT Y/IOBJIETBOPHTL P a 3 JI M Y H bl € -KOH-
cTpyKuuy. Knacciyeckast yke reHeTHKa yTBepXIAeT, yTo € A M H C T-
BeHHO BO3MOJMHB M SBISICTCA NOCTPOEHHE 3TOrO almapara
M3 OTAENbHBIX CTOMKHUX HE3aBHCHMBIX MATEPUANbHEIX YaCTHIL.

[TonebrTaeMcs MoAoHTH K OCHOBHBIM Npo6JieMaM TeHeTHKM C TOYKH
3peHHs] TeOpUH MoJIs.

«3apopplleBast MiuasmMa» B cMbiciie BelicMana oroyxmecTBrisieTcst
HAMM C XpoMo3oMaJibHbIMHU NoJisiMu. TloaToMy, noka He mocraenen Bonpoc
0 reTeporeHHO#l Mo3auKe CBOWCTB B Ipefie]JdX OHOH XPOMO3OMbI, Mbl
MO)KEM MCXOAUTH M3 OOILEro MpeArioJio)KeHHUsl, 4YTO .BCS XPOMo30Ma
SIBTISIETCS HOCHTeEJIEM YacTH HACJIe[ICTBEHHOTO anmapara B CHJIy TOro,
yTo 0HA 00pasyeT BoKpyr celsi NOCTOSIHHOE N0 CBOMM CBOMCTBAM U Cre-
wmyecKoe (ISl BUAA, PASHOBHHOCTE! M MHIMBHAYANILHBIX BapHALMii)
noJie. C Teopueii 1oJisi, B IOJIHOM COTTIACHM C KIIACCHYECKOH TreHeTHKoI,
COBMECTHMO M [OIIyLleHHe KAYECTBEHHBIX pPA3JNHUYHU i Moneir
Ka}X Lo XpoMO30OMBL :

LleHHOCTD 5TMX TpeficTaBiieHMii OGHAPY)KUTCSI U3 CONMOCTABJICHUS
VX C MCTHHHBIM COIep)KAHMEM MOHSITHSI TeHa, MPUYEM BpPEMEHHO MTHO-
PUPYIOTCS1 BCe BO3pa)KeHUs! MPOTHB HMX, BHICTABJIEHHbIE BhIILe.

Inst Toro, urobbl MOHsTHe TeHa He ObUIO mycToif TaBTONOrHWei,
Heo0X0/JMMO CO3[aTh KaKue-JIM0o NIpecTaBrieHus] OTHOCHTEJIbHO XapaK-
Tepa €ro NposiBjieHUil B nporecCe pe aJIM 3a LU U HACNEACTBEHHBIX
CBOMHCTB. )

PazpaloTanHasi NONBITKA TakKoy TeopHM ObUia AAHA, HACKOJILKO
HaM M3BECTHO, JMIb [ 0 1 b A I M 1T O M Y CBOAMIIACH ITO CYIIECTBY
K YHUCTO XMMHYECKOMY ((pepMEHTATHBHOMY) TOJIKOBARHHUK BO3/eHCTBHS
TEHOB Ha HPOLIECCHl PA3BUTHS.

HemnpeofonuMas TPyIHOCTb Jisl K&XK[A0i TaxK0! Teopuy 3aKII0YaeTCst,
110 HalleMy MHEHMIO, B TOM, 4TO 0T TeHa, T. €. 110 CyIeCTBY OT MaTepHalib-
HOW yacTuubl, B Mpe[CTaByieHuy IoJIbIMMKIITa paXke CpaBHUMOM ¢ ep-
MeHTOM, TpeOyeTCsl yIpaBiieHHe AJIMHHBIM M CII0YKHBIM XO[0M U Tocniefo-~

i BarTeJIbHOCTbK pPa3HOOOpPA3HBIX IIPOLECCOB pA3BUTHUSI COMaTHYECKOro
3ayaTKa, UM (U3HOJIOTHYECKOH KOHCTHMTYIIMH, BILIOTb A0 CBOEOGpPA3UsI
YMCTBeHHBIX crnocobuocteii ¥ T. a. VIHBMU crnoBaMM, KiacCcumueCKas
TeHeTHKA NPeaBsIBisieT K TeHaM HelOMepHO BbICOKHE TpeboBanusi. Crie-
AyeT OTMETUTb, YT0 B CaMoe ONpefJelieHHE MOHATHUS
«reHa» He BXOJAMUT yKasaHue cnocofa, a nUIIb
KOHeYHOro pe3ynbTaTa €ro gedcTBHUI. .

B npoTHBONOJIO)KHOCTb 3TOMYy, CAMO OMNpegeJie HH e MO H -
TMS NOJISI OCHOBAHO HAa XapPaKTepPHUCTHKE €ro
LelicTBUSA, 8 He KOHeYHOTO Pe3ynbTaTa. ITO U He
Morno ObITH MHAYe, TAK KAK BoBCe HE IMpeJionaraercsl CyleCTBOBaHNe
PasnyYHBIX PA3HOBUIHOCTEH KJIETOYHOIO T1I0Jis1, M3 KOTOPBIX OfiHa
3aBepyeT pasBUTHeM IIMI'MeHTa, a Jpyrasl JieTalbHOCTH H -T. [

= 99

L\




OTHOCHTeNbHO TOJIT AAHHON KIJIETKH B KaKAbli NAHHBIH MOMeHT
COCTaBJIsleTCs! MpefiCTaBlieHde JIMLIbL 00 AaKTyanbHOM CTPYKType, OTBET-
CTBeHHOli 32 CBoeoOpasue GnwKalillero srama 3BOJIIOIUH KJleTKH, Oe3
BCSIKOH CCbUIKHM Ha KOHeYHbIH pe3yJbTar.

Ho Tak KaK pesynsrtaT Bo3jleiiCTBHs MOJIST HA cybcTpar 3a df mpuBo-
AMT B CBOK 0Yepe/ib K ero cOOCTBeHHOMY M3MEHEHHIO dC, TO NPU A0CTATOY-
Holi JJIMTEJIbHOCTH 3THX, B3aUMHO 00YyCJIOBJIMBAWIMX [pyT ApPyra H e-
HpepsBHBX HPOHECCOB, N0JYYaeTCsl [JIMHHBIA M CJ0)KHBIA MyTb
3BOJIIOLUM KJIETKH COOTBETCTBEHHO U ee AKTyaJbHOr0 MoJisi. .

3aKoHOMepHasi BOCIPOM3BOJMMOCTL BCET0 XOAA PA3BUTHSI, HA3bi-
BaeMasl HACJIeICTBEHHOCTbIO, ONpPefielisieTCs MIOCTOSTHCTBOM XPOMO30Maib-
HBIX ToJIeli sifileKIeTKH, a CJIel0BATeNIbHO, M BCeX KJIETOK 3apojbllla U
BHITEKaKoIeil 0TCIOia 3aKOHOMEPHOCTHI0 3BOMIOHU AKTYaJILHBIX MOJiei.

IJTH TmpeficTaBjieHUs] MOIYT IPeTeHAOBATH HA BHMMAaHHWE JMLIb MpPH
TOM YCJIOBHH, €ClIM MMH OyJieT yKa3aH XoTsi Obl B 001Ueii gopme myTh K
BOCTIPOM3BeIEHUI0 TeX 33aKOHOB HACJEACTBEHHOCTH, KOTOpbie Tak One-
craile 00BSICHAIOTCS M NPe[CKa3LIBAIOTCS. OCIIapyUBaeMolt HaMM TeopHeii
resa. . :

Haiza noneiTka B TelepellHEM ee COCTOSTHMM JIOJHKHA OI pAHUYMTHLCS
JIMIbL YKAa3aHHEeM OTKPBIBAIOIUXCS]I BO3MOJXKH O CTe i ans paspe-
LleHUs1 TocTaBJIeHHbIX mpoOyieM. Ilpe)Kae Bcero Mbl JOJDKHBI 3aHSTHCS
BOIPOCOM O CYNIeCTBOBAHMM DPSA YACTHYHLIX, HE3ABHCHMBLIX JIPYT OT
Apyra BapHaHTOB HACJIE[CTBEHHOr0 amnmapaTa, UM B Hallell HHTep-
TpeTanuu — NoJisi.

Bapuanum nojsi onpefesisiloTcsl BapHalUsiMU ero aHU30TPONKH, UITH
KOH(HIYpaiyy, v KaK U BCsIKHe BapHaNMM TeOMeTpHYeCKOro XapaKTepa,
OHH MOTYT OBIThb MO CyIeCTBY HENpPEpPbIBHLI, T. €. 0eCKOHEYHO MHOrO-
0oGpa3HbL.

Tak KakK peyb UET 0 BapHalMAX, KoTopble 00HAPYIKUBAIOTCS IPH -
CKpeIMBaHHH, IIPHYEM BapHaHThl 3aMMCTBYIOTCS y TOM U ApYToM ramersl,
TO BO3HMKAET BONPOC 00 OKOHYATeIbHOM KOHCTPYMPOBAHUM TOJIS1 OILIIO- -
AOTBOpeHHOH siiiLeKseTKH. B HeKOTOPHIX OTHOWEHMSX (4 MMEHHO, B
CBOMX JOMMHMPYIOIUX NPU3HAKAX) [10JIe OCTAETCS IPH OIIO0TBOPEHUH
HEM3MeHHBIM, B APYTUX (IOMMHHMPYIOLMe MPU3HAKM MYI)KCKOM TIaMeThl) :
oHO mpuobpeTaeT HOBHle CBojicTBa. Ilpn 3TOM OfHAKO mMOJie, COIJIACHO |
Hawell OCHOBHO! KOHIENLUY, BCErla BHIPA)KAETCS] OJfHUM IIeJIbHBIM 3a-
KOHOM AHHM30TPONHM M UYXJI0 MO3aMYHOCTH.

Taxum o6pa3oM, HabnwAaeMas MPH CKpelMBAHUM BapHanUsl AOJDKHA
npousoiiTh B camoM mporecce (GopMHpPOBAHMS TOJISI OMJIOAOTBOPEHHOM
SILEKIIETKH, T. €. emle A0 00pa3oBaHUs1 OLHOIO €IMHOI'0 CHHKAPHOHA. |
BeposiTHee Bcel'0, peYb MOXKET UTTH 0 B3aUMOJIEICTBIH II0Jied TOMOJIOTH-
YeCKMX XpOMO30M IPH Mpoleccax omyofioTBopenusi. Tak Kak B3aumo-
[eliCTBre BRUIMBAETCSt, KAK NMpPaBUJio, B JOMMHHMPOBAHME OIHOTO MapT-'
Hepa Hajl [pYTHM, To Mbl MO)KeM C/iejiaTh Cllelylolee, CPaBHUTENILHO
IPOCToe JA0MyLIEHUE: XPOMO30MasibHoe MoJie ¢ Gornblleli CTeneHbo aHu-
30TponMM U ¢ 0oJblleil MHTeHCHMBHOCTbIO TepeKpbiBaeT Coboii mone ¢
MeHbllleli CTemeHbI0 aHM30TpomMM. Ilpu 3TOM, OIHAKO, HEOOXOAMMO
Ol OBOPUTLCS.
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Ecnu npupep)xuBaThcsi Hallero OCHOBHOTO (MpocTeifllero M3 Bcex
BO3MOXKHBIX) NpeACTaBIIeHUs1 06 AHU30TPONUH , ~—HU30AMHAMUYECKHX IO~
BepXHOCTe#l B BUJie YIUIOLIeHHOTO 3JUIMIICOMAA, TO moJie OIpeeNisieTCst
TpeMsi NapaMeTpamMH: OTHoLIeHHsIMU Goybuioit ocH K cpepuelt M Manoi*
M a6CoyI0THOM MHTeHCHBHOCTBIO. [lo3TOoMy MepeKphiTHe OfHOrO MOJIS
APYTHUM MOXKET ObITH OTHECEHO, KOHEYHO, 3 CYeT KAXK0ro U3 NapaMeTpoB.

HauGonbluasi TpyAHOCTb 3aKJIOYAETCS B OpPEACTABIIEHMM o KOH-
CTPYHpOBaHUU eIMHOr0 NOJISI CHHKApUOHA H3 OTHENbHBIX XpOMO30-
MaJbHbIX 0N,

JT0T BoMpoC BO3HUKAET, KOHEYHO, IIPH KAXKJIOM MHTO3€, HO 0CoGEHHO
OCTpPO CTaBUTCS 3/iECh.

OG6ien3BecTHbIE LMTOJIOTHYECKUE JAHHBIE C JOCTATOYHOM SICHOCTBHIO
YKasbiBalOT Ha COXpaHeHHe MHAMBHAYAJLHOCTH XpOMO30M 06eMX ramer
B psifie MOCNeiylOIHUX KJIETOYHbIX MOKOJIEHWH; BIOJHe 3aKOHHO Ipefi~
NIOJIOXKUTH TO YKe camoe M JIIs1 fanbHe KX MUT030B. TloaToMy siBiisteTCst
HeoOXO0MMOCTb B JOMYIIEHMN KAKUX-TO 3KBHUBAJIEHTOB XpPOMO30M B MH-
TepKHUHe3e, C KOTOPLIMM Mbl CBSI3aJIM, KAK YKe HEOJJHOKPATHO yKashbiBa-
J10Ch B OpefibIAyLIIMX I'NaBax, HOCUTelleit Mos.

IlpencraBnenye o B3aMMOAEHCTBHU MoJieit XpOMO30M BBIBOJHUTCS,
KaK 6bl10 MOKa3aHO BhILE, U3 MUKPOCKONMMYECKUX KAPTUH MPU MUTO3€.
BsaumopeiicTBue nonéil 3KBUBaJNIeHTOB XPOMO30M B MHTEPKHHE3e MOYKET
6bITh MO3TOMY HPHHSITO MO AHANIOTMHM, caMo Co6oil pasymeercsi, yixe
6e3 BCSIKOTO ONTHYECKOTo KoppenaTa. M B TOM U B Jipyrom cnyvae mnpeji-
MOJIaraeTCsl, Y70 € A ¥ H 0 € MoJie IPOSBIISIETCS NUIb B OKPY)KaKIIeM
CUCTEMY (XpOMO30OM MJIM MX 3KBUBAJIeHTOB) IPOCTpAHCTBe, T. €. HpPH
(GopmHpoBannu crnokoiiHoro siipa — BHe €rO.

Ilpu QopmupoBanuu obmero noyst B Ciyyae CKpelUBAHUs JBYX
Pa3sHOBUJHOCTeH, T. €. TP HANMYMH PA3NMuMil XoTs1 Obl HEKOTOPBIX
XpOMO30MaNbHBEIX ToNei, MoYKeT, KOHeUHO, BOSHUKHYTb BONpPOC, HCYep-
TBIBAETCST JIM AHU3OTPONUSA HOJNS YINOLIeHHBIM 3JIJIMIICOMAOM M HET JIM
OCHOBaHMi1 mpeiIcTaBUTh Cebe GoJiee CIIOKHBIN 3aKOH, T. €. BBECTH XOTS
Ol emmie oy 106aBOYHYI0, OIHO3HAYHO CBSI3AHHYI C OCHOBHBIMU OCh.

IlpoTuB TaxKoii BO3MO>XHOCTU HET, NMOBHAHMMOMY, HNPMHHHUNHAJIbHBIX
Bo3pa)kenuit. OpHaxo Gbulo Gbl CoBepIIEHHO HENPaBUNIbHO UCKATh 00B-
SICHEHUST MEHJEJIEBCKMX 3aKOHOB HMEHHO B CJIO)KHOCTH 3aKoHA IIOJIA.
Ham npencrasnsiercs: GoNiee MpaBUIIbHBIM NPUHIWOMANIBHO HHOW NYTh,
Gonee cooTBeTCTBYIOIMI Hallleif OCHOBHOW KOHLENLMH.

CTporasi M03aHYHOCTb MEH/IEJIEBCKUX NPHU3HAKOB SIBJISIETCS], KOHEYHO,
(Gukupeit, KoTopasi He MOANEPIKUBAETCS faXKe KIIACCHYeCKOM TeHETUKOM,
CUMTAKIIEICS] CO CBSI3AHHOCTHIO 1EJI0T0 PSifia OTHOBPEMEHHO BApPBUPYIO-
WUX TpU3HAKoB. Mbl Mo)KeM TOHTHM HECKOJIBKO Jamnbllle M CHPOCHTL
ce6s1: KaKue MpPeANOCBUIKH AOJDKHBI ObITb OCYLieCTBIIEHB! IS obuapy-
JKeHMSI BapuUanyii MeHRENEBCKHX NMPHU3HAKOB B reTeposurore: no cpas-
HEHMI0 C T'OMO3UroTOI?

Jho60it MeHieNeBCKHl MPU3HAK, MpPH BCeil CBoeil Ka)Kylle#cs1 3Je-
MeHTapHOCTH, B [AEHCTBUTEeIbHOCTH SIBJISIETCS pe3yyibTaToM pAnfd AJHH-

* DTHM ONpefeNnsieTcs, KOHEYHO, W OTHOWEHME cpefHeli K MaJioi,
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HbIX U CJIOXKHBIX IpoHecCoB 3MOpHoreHesa, KOTOpble B MOAABJISIIOLIEM
GONbUWMHCTBe CJIyyaeB OCTAIOTCSI B TeHH. JleliCTBHTeNbHO, €CJIM TeTe-
pO3HUroTHas1 BaPHALMs Bppa)XkaeTCsi, HanpuMep, B GopMe UM KOJNHYECT~
Be LIeTHHOK MJIM B BeJIMYMHE KpblJia, TO ClieflyeT NpU3HATh, 4TO CaM
MeXaHu3M BO3SHHUKHOBEHHUsI JA@HHBIX 00pa3oBaHuil fanHOoit (QopMbl MIH
KOJIMYeCTBA HJIM BeJIMYMHB HA [AHHOM MeCTe TaK Majio U3BeCTEH H,
JOJDKHO ObITh, TAK CJI0YKeH, YTO 06HaPyIKUBaeMbli OOCTYTHBIMU [IJIsT HAC
CpeACTBAMH HAOGNIONeHUl COBUI TreTePO3MIOTH! MO CPABHEHUI C FOMO-
3UrOTOM SIBJISIeTCS] pe3yJNbTaTOM MOANOPOTOBBIX JJISI HAC CABHIOB psijia
npoueccoB A, B... B onpefieNi€HHoit kombuunamuu. Ho us aroif «ypauny,
€CJIM MOXKHO TakK BbIpAasuThCsi, T. e. MEpeXofla B MAaKposiBlieHHe, BOBCe
ellle He CJie/lyeT, 4To CABHUIM X0[la pa3BUTHSA Apyrux mpoueccoB M, N..
AOJDKHBI IPUBECTH B CBOIO 0YepeNib K KOMOMHANMH € HAa/OPOTOBHIM 3(1)
(exTOoM, T. €. K MeHJieJleBCKOH BapHanuu.

IleMCTBI/ITe.HbHO «MeH[IeJIeBCKasly OLEHKA, KaK Mbl MO)KeM BbIpa3UTh-
Cs1 iIs1 KPATKOCTH, BO3MOYKHA, MJIM 110 KpaifHell Mepe 10 CHX MOP BHITOJ-
HSIETCs1, JMUIb IPH OMNpefie/IeHHbIX YCJIOBUSX: UJIM KOTAA BLIABISETCS
PE3KO BbIpA)XKEHHbIA (U3HONIOTUYECKHI (eHOMEH, BpoJie JIETalbHOCTH H
T. II., HJIM KOTia UMEKOTCST MopoJiorHyecKie NpU3HAKU, 06Ha py >KuBaemble
CAMBIMH 3JIEMEHTAPDHLIMH MpHeMaMd HaOmofleHUs!, B 3HAUUTEJIbHOM
CTENEHH [@)Ke HeBOOPY)KeHHbIM riiasoM. Bcsi Geckoneunast obniacthb
XMMU3Ma U JjaXke GoJiee MJIM MeHee TOHKHUX HHUTOJIOTMYECKHX AeTanei
0CTaeTCsi HEUCCIIEIOBAHHON U, KOHEUHO, BCe ellje CpaBHUTEJIbHO TpYyAHO
JAOCTYIHOI.

Mbl MMeeM MO3TOMY, KAK HAM Ka)KeTCsl, BCe OCHOBAHWsl BCTaTh HA
Goyiee GHOJIOTHUYECKYIO TOUKY 3peHUsI U NMPeATIoOXKUTD, YTO 0GHapy >KEH-
Hble JI0 CUX NOp MeH[leJleBCKHe NPHU3HAKH SIBASIIOTCS Kak Obl «MMKAMMY
UM «MaKCMMyMamu» Ha oO0lgeM (oHe COBUra BCero Xofa pas3BUTHS
TeTepo3UroT, CABUra, B CBoeil GoJibIlell 4aCTH HEAOCTYIMHOIO CPECTBAM
Halllero aHafiMsa,

Msbl co3HaeM, KOHEYHO, YTO 3TH CO06paKeHHS] HOCAT FMIOT eTHYeCKH i
XapakTep, OHaK0, OHH He NPOTUBOpEYAT, 110 HAllleMy MHEHMIO, QaxTam,
IPU YCIIOBHU UX CTPOT0¥ KPUTHYECKOH OLleHKH U BMeCTe C TeM T103BOJISIIOT
MOCTPOUTH CPAaBHUTENLHO MPOCTYIO M JIMIUEHHYI0 BHYTpeHHUX NPOTHBO-
peurii CXeMy, MCXOJst U3 OCHOBHBIX NOJIOXKEHUIT TeOpHHU MOJIs.

11. HECKOJIBKO OBﬂlﬂX COOBPA)KEHUI U ONPENEJIEHUN

He mojusie)XUT COMHEHHUI0, YTO Pa3BUThle HAMU B NpedblAyIUX InaBax
co0Gpa)keHHs1 BHI3BIBAIOT B NEPBYI0 MUHYTY HefoyMeHHe, KOTOpoe BO.
MHOTHX CJIyyYasiX B JjafibHeiIieM MOJKeT IlepepacTH B OTpHMATEJIbHOE K;
HHM OTHOIlEeHHe. i

Mb! nonaraem, 4To 3710 OTpHHATENIbHOE OTHOWIEHHE MOTEPSIET CO Bpe-
MEHEM CBOIO OCTPOTY U YTO OHO BbI3BAHO YACTHI0 NpPebSIBIISIEMBIM HAMH
TpebOBaHHEM K YepeCUyp pajUKanibHOMY CABUTY UJHM Ja)Ke OTpellleHH
OT psifia OTCTOSIBIUUXCS U, Ka3anoch Obl, HEPUKOCHOBEHHLIX MPeJCTaBIe
HUI. Ho BMeCTe C TeM HeoOxoaumo 6oJiee TOYHOe omnpeJieJieHHe HEKOTOPI
HAXO[sIIMXCS1 BO BCeoOiieM ynoTpebsieHUH TOHATHIt, HTPAIOMKX CYLIE:
CTBEHHYI0 POJIb M B HAIIMX MOCTPOEHUSIX. Mbl UMeeM cneunaano B BUJ]
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TIOHATHE ((3KBI/IHOTeHl_H/Iﬂ.HbHOCTI/I» BBeJienHoe Jipumem. OHo, HECOMHEHHO,
OJIHO U3 OCHOBHHEIX NOHATHIl B ﬁnonomn HO TO CoJlep)KaHue, KOTOpoe
BKJIAAbIBAETCS B HET'0 MHOTHMH aBTOPaMH, npnsonm 4acTo K COBeplleHHO
«ONIMGOYHLIM BLIBOJIAM H HEXKeNaTellbHBIM TMOCJEACTBUSIM. Mbl umeem
B BUJy CMellleHHe TOHSITUSI 3KBUNOTEHIMAJIBHOCTH 3JIEMEHTOB C UX
VJIeHTUYHOCTBLIO M CYMTaeM 3T0 IrpyObim HeflopasyMenneMm. CioBo «ro-
TeHHUAJIbHOCTBY y)Ke YKa3blBaeT camo 1o cele Ha TO, YTO «aKTyaslbHbley,
T. €. OTHOCSIIHeECS] K 4HOTeHIHATILHOMY» COCTOSIHHI0 JJAHHOTO 3JieMeHTA
CBOIiCTBA HeoNpejeJeHH, TAK KaK UX peanusalysi B TOM MJIH
HMHOM, BCerja orpaHMuMTeIbHOM HalpaBneHHH ellie BH e p e i K., Ho
€OBepIIEHHO $ICHO, YTO He€ OoMpej/leJeHHble BeJNHYHH b,
37leMeHTHl M T.Ji. HE€ MOTYT CYHTAThCsl PAaBHBMH
(MU HepaBHb MMU).

W3 3T0r0 BHITEKAET OJIHO, YTO i0 TeX Mop, MOKA IKBHUIIOTEHIHAJIbHbIE
3JIeMeHTH! ellle He BCTYMUIIU Ha HeoOPAaTUMBI IyTh pa3BUTUS, CBSI3A HHBII
BCEI7]a C OrpaHMYeHMeM UX MOTEHIMH, X 00 pa T H M bl € COCTOSIHUS
MOryT ObITH COBepILEHHO Pa3JIHYHHI.

VYKazaHue Ha HeoNpefesleHHOCTh CBOHCTB CpPaBHUBAEMBIX CHCTEM
He MOYKeT OJHAKO CUMTATLCSI MX YAOBJIETBOPUTENHHON MONOMHMTENLHOM
XapaKTepHUCTHKOM.

Mzl BUiMM ee B CJie[ly10LieM ONIpe/ieJIeHUH:

IneMeHTH (KJIeTKM) MOFYT CUMTATbCSl 3KBUIIOTEHHHAJIbHBIMH, €CJIH
BO3MO)KHA HX 3aMeHa Jpyr apyrom 0e3 xakux-iubo mocnejicTBUil st
Toli CHCTeMbl, B COCTAB KOTOPOH OHU BXOAST.

Ilpu sTom ompejienieHUM BITOJIHE BO3MO)KHO, YTO B MOMEHT 3aMEHbI
OHM HAXOJUJMCh B PA3NUYHBIX )KH3HEHHBIX YCJIOBHSIX M TO3TOMy U B
pasyjiMyHbiX 06 paTHMBl X COCTOSIHMSIX, T:» €. ObUIH, COGCTBEHHO
TOBOPSI, BOBCE He OJMHAKOBbL.

91H Cc006parkeHHs] OTHOCHTENLHO 3KBUIIOTEHHHAJLHOCTH, KOTOpble
<COOTBETCTBYIOT Hfiesim Jlpuina, siBisiiorcsi HeOGXomuMOH Npejimochin-
KOif [iJif KOHHEeNIMH MoJjisi U NPOTHBONOCTABJISIOT ee BCAKOH Jpyroif.
Ho onn, noBMaumMoMy, Majio y/JOBJIETBOPSIOT TPHBBIYMBIA KOH-
CcepBaTH3M HayyHoll Mbiciu B vb6nactd sM6pHONOrHH, HeBOJALHO c6UBal0-
elics1 Ha Mpe/iCTaBJieHHUs], KOTOPble Mbl KPATHO U YCJIOBHO 0603HAUMM,
KaK «MO3aUyHblen.

Ecnu, nanmpumep, B OracTyne MIJIOKOXHX OJMHAKOBble I0 BHAY
KJIeTKH MJlyT pa3yIMYHLIMHU [y TsIMU Pa3BUTHSL, T. €. ONpeJieJieHHasi rpynna
UX MHBarHHUpYeT W CTaHOBHTCS 3HTONEpMO¥, To Ansi OObIYHBIX TIpefi-
CTaBJieHU# OHM CYIeCTBEHHO «pyrHe», yeM Gy/ylude 3KToJepMalibHble
KJIETKH, T. €. OTPHLAETCS] IKBUNOTeHIHANBHOCTh TeX U JPYyrux. A Tak
KAK BMeCTe C TeM OMBITHI C MepoTOMHell ¢ HeCOMHEHHOCTBIO 0GHApYIKU-
BAKT WX 3KBUIOTEHIMAILHOCTD, TO 0JlyYaeTCsl Hepaspelmoe NpOTH-
BOpeyHe, KOTopoe, C Halleil TOUKY 3peHHUs], SIBIISIETCS] MHUMBIM. JleHCTBH-
TeJIbHO, HA BmﬁpaHHom HaMM NpHuMepe Mbl yberKgaemcst, 4To OCTATOYHO
HECKOMBKO OTIIMYHOTO pacnosioyKeHus sifiep UM HeCKoJibKO GoNbIINX pa3-
MepOB B IpyIne KJieTOK 61acTynel, ijisi €€ e BAa 3amMeTHOT 0 yIJiolle-
#HHUs1. Mbl IOiuepK UBAEM, UTO peyb UjieT HMEHHO 0 HAMEKe, TAK KAK HHBAaru-
HalUUs ABJISIETCH [afibHEHIIMM CNe[iICTBUEM e/iBa 3aMeTHOr0 YMJlolleHHs]
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KOHTYpa apOBU/IHON 61acTyJibl, @ NPOLECC HHBATUHAUMK TIPH CB O
HanbHelleM TeYeHHH NPUBOAUT B CBOI OYepefib K BBHICTYIJIEHUIO Me3el
XUMbI M T. J.
C ar0it TOUKM 3peHus 6buio Obl Ho3TOMy rpy6eiiieil ommbKoll U Nps
Mo¥l HeNenoCTbIO BKIafbIBaTh B KJIETKH Oyjylieil sHToJlepMbl Crielrans
_Hble «I0TEHIHH) K MPOXOMIEHHI0 ITOr0 CIOKHOr0 HUKIA PasBUTHSE
B MOMeHT nepBoro ymjiomeHus! 3Toit rpynmne! KJeTOK OHH efiCTBUTe b HI
HUYeM He OTJIMYAKWTCS 0T CBOMX COCe[HMX, GyayIUX 3KTO/lepMaibHbI]
KJIETOK, KPOME HeCKOJILKO MHOT0 PaCHoJio)KeHus sijiep, U 3T0 MUHUMAIY
Hoe pasjiiyue MMeeT M MMHMMAJIbHble HOCJECTBHSI — e[{BA OL[yTHMO
VIUlolileHHe. YIJiolleHHe HMEET B CBOI 04Yepejib CPABHHUTEJILHO HE3HA
‘YWTeNbHBIE MOCNEJCTBUSI — peajibHyl0 WHBarMHapuio U T. . BnonHf
€CTECTBEHHO IPEATNOJIOHUTL, YTO TO B3aHUMOJIeHCTBHE MEXy OISt
BISTYMBAOIMXCST M OCTAIOMMXCS HA TMOBEPXHOCTH KJIETOK, KOTOPOR
NPUBOAUT K BOSIYMBAKWIO, BHI3bIBAET OJHOBPEMEHHO M BeCTUTHAJILHB
nporecchl B 00eMX KJIETOYHBIX IPYNNax, NpHBOJIAIGUE K BOSHUKHOBEHH
y>xe HeoOpaTHMBIX pasnuuuii. C 3TOro MOMeHTa yTpauyuBaeTcsl U 3KBH
NoTeHLHaNbHOCTb.
91U B BbICIelf CTeNeHH 3/ieMEHTapHble MPEANOCHUIKE H CooGparkeH1
JIOJDKHBI, KAK HaM KaXXeTCst, NPOSICHUTL HAIll TPYAHO NpHeMIieMbill H
nepBbI B3MJISIJL TE3UC, UTO MOJiE SIBJISIETCS eJMHCTBEHHOH MHBApUAHTOM
opraHusMma, 06ycnonnnBamlueM BeCb CrelM(pUyYecKHit X0 ero pasBUTHS
B Takolt ymnpollleHHOI, yanupapHo# opme 3TO MOJIOYKEHTE MOMKET
KOHEYHO, NPUBECTH K KPYIHBIM HeOPa3yMeHHSIM. :
Brisio 661 rpyGeifineit o1un6Ko# farke OxyMaTh O TOM, YTO, HAIPUMED
sifeKkneTKH ABYX GIUSKHX WM Jake janeKo OTCTOSIMX BHJOB OTJIH
YaKTCS UL XapaKTePOM aHH30TPONUH CBOUX noJieit. OHU, HECOMHEHHO
pasMyYHBI B Psifie CAMBIX OCHOBHBIX CBOMCTB M mapamerpoB. Ho HeoGXo4
;MO ySICHUTB cee, YTO BCe 3TH pas3jinuus] MOTYT ObITb HCTOJIKOBAHbI, KaK
_BECTUTUH nnnHHoro nporiecca pasBUTHS! siiileKNIeTKY (rameTa) B COCTaBd
COMBI MpefbiiyIlero NOKOJEHHST M T. JI. ¥ TAKHE >K€ BeCTUIHAaJlbHbK
TIPOHECCH! IPY  pa3BUTHH JaHHo} siiilleKNeTKH NpUBeAyT K crienudyye
CKHM BHJIOBBIM CBoMiCTBaM rameT JaHHOro moxoJjiendsi. Ho tem Goned
MOXKHO CYeCTh, YTO MOJie OCTAHETCSI BO BpeMsl pasBUTUsI e[MHCTBEHHOW
MHBapHaHTOM. {
Jlo Tex mop, MoKa He JIO¥/leT 10 CO3HAHUSI, YTO NPOCTOMy N0 CBoeH
HJiee KJIETOYHOMY HOJII0 NPUIMHCHIBAIOTCSI U COOTBETCTBEHHO MPOCTHIN
. CBoIfCTBa, Halla KOHHeNLHMsI IOJisT OCTAHETCS MapafoKcalbHONl M He
npuemiemoil. Ho, nomgo6Ho ToMy, KaK U3 CaMOro mpocrore, HeXUTporg
KOHTypa — KPY>KKa, TPeyTOJbHHKA U T. . MOYKHO MyTeM KomOuHauuil
co3nath GeckoHeyHoe pa3Hoo6GpasHe CaMbIX CJIO)KHBIX Y30pOB, HAaKOH
TJleHUe BECTHTHIL, ¢ 0f{HOiT CTOPOHBI, H HENIPePLIBHO MEHSTIONIEECS] B3aHMO4
neiicTBUe MPOCTHIX MO CYLIECTBY KJIETOUHBIX Mojelt, ¢ fpyroi, Mor
Co3/1aTh BCH CJIOXKHOCTb U pa3Hoobpasue pe3ysnbTaToB MopdoreHesa. |
PassruBaeMble HaMH CooGpaj)keHHs] OTKPBIBAKT, KaK HaM Kaj)KeTCsIg
NyTh K YCTPAHEHUIO TeX BHYTPeHHUX NPOTHBOPEUMI , KOTOpHIE Hepa3PhIB
HO CBSI3aHBI CO CTAPbIMU M HeM3)KMBAEMbIMH HOHSATHSIMU 1pedopmaty
U «3NUreHe3a».
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He nofiie)x1t CoMHEHMIO, YTO XOTs1 CTPOTO U MOCJIEA0BATENbHO npo-
BefleHHbIH npeopMU3M NPUBOAUT K COBepIUEHHO HeNpUEMJIEMBIM, T, e.
He COOTBETCTBYIOIIMM 3MIMPHYECKHM JAHHbIM TOCENCTBUSIM, OH Ho
Kpaliteil Mepe He cofiep)kuT B cebe JIOTHYeCKUX NpoTHBOpeunii. Crporo
NPOBeJieHHbII 3MMreHe3, Ha000pOT, JIUIIEH BCSIKOIO CMBbICJIA H MBICIHAM.
JIMIIb KaK HEKOTOpOe OrpaHUyYeHHe KpaiiHocTell mpedopmusma. Ho Tem
He MeHee CKOJIbKO-HHOY/b YNOBJIETBOPHTE/IbHbII KOMIIPOMHCC MEXIy
000MMH NPe/ICTABJIEHUSIMU C KJIACCHYECKOH TOUKH 3peHH s, IOBHIMOMY .
HEBO3MOJKEH.

Bo BCSIKOM Cliyyae COBpeMeHHasi FeHeTHKAa HO CYIEeCTBY CTPOro
npeopMHUCTCKOro XapaxTepa U Onarofapsi 6ojiee TOUHOIL, YeM B Npef-
IeCTBYIOL{He BpeMeHa (OPMYJIMPOBKe ee OCHOBHBIX MOJIOXeHHIt, ¢ 0Co-
OeHHOM BBIYKJIOCTHIO BbIJieJisieTCs1 OCHOBHAS! YepTa UX GeCIIIOHOCTH,

IpedopMucTcKuif TPUHUMI (BKJIA/IbIBAEMbI B KOJIJIEKTHB I€HOB) Mo
CyILeCTBY He MeHee CJIO)KeH, 4eM CaM XOJ M pe3yJbTaT OHTOTeHeTHye--
CKOro pasBUTHA.

Mesxny TeM cama Hjiesi ipeopmaliii Moria Obl IpHoGpecTH  peasibHy I
HEeHHOCTh JIULIb B TOM CJiyyae, ecsiy Obl yIanioCh YeTKOe BhifieJIeHHe BHE0--
BOIl KOHCTAHTBI, COeiMHsIIo0Lell B cebe ABa CBOICTBA: OCHOBHOE BIUSIHUE
Ha BeCh CrielUQueCKHi# Xon 3MOpHOHATIbLHOIO Pa3BHTUSI, A CIIel0BATE Ib—
HO, M €ro KOHEYHOr0 Pe3yJIbTaTa i BMECTE CTEM N POCTOTY, TOHU-
MaeMyl, KaK OTCYTCTBHe 3KcTeHCUBHoH IcnoxuocTu.

Jdromy NOCTYNATY -YNOBJIETBOPSIET, KAK HAM Ka)KeTCs, B°HM3BeCTHON
CTeNeHH Halia KOHLENLHUST KIIETOYHOro MOJIs.

JlaHHasi HaMM, HCYePNLIBAIOILASICS HECKOJILKMMH TPENJIOKEHUSIMA Y
BMeCTe C TEM TMOJIHASI XapaKTepPHCTMKA MOJISI OKA3LIBAETCS] BO3MOMKHON
6narofiapsi TOMy, 4TO NPUNHCHIBaeMoe eMy JieiicTBME Ha cy6CTpAT pa3BU-
THSI 0YEHD «IIPOCTOY (B YKa3aHHOM HAMH CMbICTie). B ero XapakTepucTUKY
COBEpIIEHHO He BXOJSIT Kakue-nMb0 mapameTphl, Kacaloupecsi Xofa
pasBUTHS U €ro pe3yNbTaToB, B IPOTHBONOJIOXKHOCTb FeHaM, XapaKTepH-
3yeMBIM HMEHHO B TOCJIE[iHEM CMbCTie, T. €. CChUIKOH Ha pocTHraemble
AesSTeNIbHOCTBI0 TeHA pe3yJibTaThl.

TMocnennee yTBepIKIeHHE BHITEKAET U3 OCHOBHOTO MOJIOYKEHUS TeOPHH
1107151 — HEU3MEHHOCTH 3 @ K 0 H & KJIETOYHOr0 I0JIs BO BCeM X0Jie pas-
BUTHsI. HenpepblBHO 3 BO AN U OHUPY EeT NTH I b a KTy an b=
Hoe MNolle, KOTOpoe, onpefieisiss GeCKOHEUHO
Manuif GnurkaWWUil 3Tan pa3sBUTHS, SIBIsAeTCSH
BTO e BpeMsl caMo HenmpepbBHO# ¢pyHkunueit or
npoiifenHoro cybcrtpatom ero Bo3JedCTBUA
nyTH. '

B 370i1 opMyNHpOBKe 3aKIOYAETCs] 3J0POBOE AP0 KaK UAed 3MH-
rexesa, TaK H npedopmanyu.

IeiicTBUTeNLHO, yTBepasi, yro mwboil sram mnyTd pasBUTHs
(Sp1—S,) siBnsiercs: QyHKumeil oT yi)Ke TpoiifienHoro myTH (S5n—S50),.
Mbl CTOMM Ha TOYKE 3pEHHs] 3MHreHe3a. YKasbiBast HA TO, YTO aKTyalb-
Hoe, TlepeMeHHoe MoJie, COOTBETCTBYIOIEE (S,1—S,), 3aBUCUT H OT H e-
H3MeHHOFO 3aKoOHAa I oJSs, Mbl BbiIBUraeM U XapakKTepH-
3yeM npeopMalMOHHBI MPUHUMI Pa3BUTHS.
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Heo6xoumbl TaKkyKe HEKOTOPble PAa3'bSICHEHHUST TIOHSTUS ¢l € Jl O T 09,
Wrpamwllero sHaYUTeJIbHYH poJib B COBpeMeHHo# Guosiorus (TaK Ha3bBa;
eMbIil «r 0 J1 ¥ 3 My).

Ham kaXeTcsi, yro coBeplIeHHO HpPaBWJibHBI B CBCEll OCHOBe IOA
CTynat, 4To 3M6pHoHalIbHOE PASBHTHE KOHTPOJIMPYETCST «IL € JI bl My,
3HAYNTENIbHOH CTeneHM 3aTEMHSIETCSI HECKOJIbKO PACIUIBIBYATBIME M T
poil He CTPOro HayyHbIMU TNPe[CTABJIEHUSIMM, 4aCTO CBSISHIBAEMbIMU
STHM TIOHSITUEM.

Uro noppazymeBaercsi, CoOGCTBeHHO TOBOPSI, MOl 3THM 0603HAYeHHEM
M1 He NpUNIOMHUM H3 IUTEPATY PbI TOUHOM GOPMYTUPOBKH ITOI0 HOHSITHSI
'He OTpHIasi, KOHEYHO, BO3MOXXHOCTH ee CYI{eCTBOBAHHSI, U T03TOM
TIOHBITaeMCs1 IaTh TO ONpPeflefieHye, KOTopoe YAOBIETBOPsieT HAC ¥ KOTO
PbIM MbI TI0J1b3YeMCsi. Mbl 0XapaKTeprsyeM pH 3TOM He CAMO «I{ € Ji O €»
KaK He3aBHCHMO CYIIECTBYMllee HeurTo. HaMm mnpejcTaBnsieTcs TaKo
TIpEANPHUSITHE HEJOCTHIKUMBIM U GecruiogHbiM. «L{ e J1 0 e» — peasbHbik
{axTop pa3BUTHS MCKIIOYHTENILHO B CUJIy TOTO, UTo peasnbHoe, Morylie
CKOJIbKO-HUGY/L YAOBJIETBOPUTL HACOM U CaHHe Mo p G ore H-
H bl X TIPOLECCOB BO3MOYKHO JIUIUb B TEpMUHAX WJIM Ha SI3blKe 1 eJIOT 0.
Jis1 HayuHoro ananuaa IponeccoB MopdoreHesa 3TM pPaMKH HCUYepPIIbl-
BawIMe M OKOHYaTeJibHble, U eCJH yTBEP)KIATh WJIM HNPHHHMATh, UTO
e Jioey CymWECTBYeT KAK-TO CBEPX 3TOT0, TO, KAK HAM Ka)KeTCsl, MOYK-
HO BOACTh B QUMOKY, ICHO 0 CO3HAHHY 0 y)e APHCTOT e~
Jem*, :

Hauwe onpepeneHde «iie J o T 0» BROJIHE KOHKPETHO XOTs1 Obl yrxe
B CHUJY TOT0, YTO BO3MOYXHO KOHKPETH3HPOBAThL U ero orpuuanve. OHO
COBOAJAaeT C MPEACTaBJieHMEM O MO3aMYHOM XOJ€ PasBUTHSI, APYTHMU
CJIOBAMH, C YTBeP)KJeHHEM, YTO Mpolecchl MopdoreHesa MoryT ObITb
olMCaHbl U He MpHberasi K NpeiCTaB/ieHUSIM, 3AMMCTBOBaHHBIM OTKY/a-~
HM0y/ib, KpoMe CaMUX 3JleMeHTOB. Be3Hafie)XHOCTH M JIorMYecKasl He-
NpaBUJIbHOCTh 3TOT0 YTBEPIKIAEHUS MOAYePKUBAJiaCh HAMY YiKe HeOJHO-

KpaTHo.

Bech xoJi Halllero aHajid3a Mop¢oreHesa HCXONHT U3 TOTO MOJI0YKeHH S,
yTO AJIS1 ONMCAHUS CBOVCTB CHHTe3UpPOBAHHOTO MoOJisi HeJiorl o ma-
pameTpel KJIeTOUHBIX IHoJjiell sBISIOTCA, NpaBa, HeoOXo[uMoii, HO
COBepLIEHHO HEJ0CTaTOYHOIl MPeANOoChUIKON, M YTO OHH OIpPENeIsiioTCs
10 CYIECTBY ToHOTpagUueCKHM pacnpefiefieHHeM 3JieMeHTOB, KOTOPOE
MOXKeT ObITb OTHECEHO MCKJIUNTeIbHO K KOHQUIypamyu (oCsiM) I e
Joro.

«Llenioe» sIBNISIETCSs1, TAKUM 00pasoM, B TaKo#H YK€ Mepe pellaiommMm (aK-
“TOpPOM PA3BHUTHSI, KAK H COGCTBeHHble KJleToYHble N0J151. OIHaK0 OCHOBHAS,
CyLieCTBEHHAsT pa3HHLA MEYKLY TeM H JAPYruM siCHa M3 BCero mpejllecT-
pytomero: «Llesioe» fanHoro momeHTa, T. €. MTHOBEHHO# (asel pasBUTHS,
onpefieNisieT XoJ| iajibHeillero pasBUTHA [0 CJeAyIOiero, 6eCKoHey~;
Ho 6GnM3KOro 3Tana, HPUBOJSIMIErc B CBOIO oYepefib K HOBOH KOH(UIY-
pamuu «renoroy, «Lfesioe» Ha BceM mpoTsykeHMH 3MGPHOHANIBHOTO PA3BU?
THsI OPeJICTABIISIET, APYTHMH CTIOBAMH, He Tl p € P bl B H 0 CMEHsTIOLIEEC

# «CylecTBoBaHHE HE SIBJISIETCS! XapaKTepPUCTHKOM yero 6bl To Hu ObUIO».
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TiepeMeHHOe UM e[IHHCTBeHHON HHBAaPUAHTOM pasBUTHS OCTAeTCs1 CHeLU-
¢HrYeCKoe B BHJIOBOM OTHOLIEHHWHM COOGCTBeHHOE KJIETOYHOE Moe.

Mbl oCTaHOBUMCSI Temnepb Ha B3aHMOOTHOIUEHHMSIX Halleil nepBona-
4asibHO TenepellHell KOHLENLUH «1eJioroy, a B CBSI3U C 3TUM U NOHSITHSI
QIIOJISy. .

MBI HeOIHOKpATHO MOAYEPKHBAJIM B HAIIMX MPEXHHX paGoTax Y M-
CTo GopMaNbHBI XapakTep Hallero MOCTPOEHUs] HAJl-
Knetoynbix noneit*. Ilone, B ocoGeHHOCTH B NepBOHAaYajLHON €ro pe-
AAKHMH  «MHAMU4eCKH mnpedopmupoBaHHONW Mop(del», Oblio NO3TOMY
YHCTO TeOMETPHYECKUM MOHSITHEM, U Mbl HpeJHAMEPEHHO BO3[EpIKUBa-
JIUCH OT €ro KOHKPETH3ALMH, T. €. HHTepIpeTalHH Ha s13biKe (HU3UKH.

€ 9TOil TOYKM 3peHHsi Hallla TemepellHsisi KOHLENUMS KIIETOYHBIX
noJielf, oxapaKTepU30BaHHBIX Y)Ke He TOJILKO YHCTO TeOMETpHYECKH,
HO U 513bIKOM (PU3HUKH, MOIKET paCCMaTpUBATHCSI He KaK 0TKa3 OT MpeXkHelt,
HO KaK AajbHelilllee pasBUTHe NepBOHAyasibHOM, NpefHaMepeHHON KOH-
HeNuy. .

BmecTe ¢ TeM coBepImICsS] M KaNUTaJbHbIA CABUT B HAINUX MpeJCTaB~
JIeHUsIX: MHBapUaHTOH OblJI0 NepBOHAYAJILHO «IT0Jie LEeJIOro», Teneph ke
HHBapUAHTHOCTL NIepeHeCeHa Ha KJleTouHble noJsi. Ilocne aToro BrnojiHe
HOHSITHO, YTO Mbl BBIHY)K/IeHbl OTKA3aThCS1 OT HALIEro IMpe)KHero ymosa-
KJIIOYEHHUsT, yT0 «0b6bemnomee Nmone HeMBCH U MO, KAK
CHHTe3 U3 00beMIeMbX 31eMeHTAapHKB X N0 Jei,
TaK KakK caMo co6oit pazymeercsi, 4T0 IpH Ka)KAOM NEpPeABHIKeHUH 3Jie-
MEHTAa (T. e. KJIeTKH) MEHSIET MeCTO M €r0 3JieMEHTapHOe NoJie. Mbl JOIDKHBI
NO3TOMY NPUMHPHUTLCS C HENOCTIDRUMBIM TIpe[ICTABJICHHEM, YTO XOTS
omnpe/ieNIEHHbIN, ONYCKAOMUIt TPAaHCILIAHTALMIO 32YaTOK SIBJISIETCSI ¢HO-
cHUTeJieM» COGCTBEHHOT0 10151, Jil0GoH M3 ero 3JieMeHTOB He SIBJISIETCS B
CBOI0 OYepeJib HOCHTEJIEM YAaCTHIIE! 3Toro moJsisl. Bosee rnybokoe nonuma-
HUe CyI{eCTBY IOIMX 3/I€Ch CBsi3eil Uit HAC moKa HefocTynHo» (crp. 305).

Ipuyunb CABUTa SICHBI: OH BBITEKAET M3 CAIEJIaHHOT0 HAMH JONYINEHHUS,
YTO KIIETOYHbIE IOJIST PACTIPOCTPAHSIIOTCS U 32 Mpefielibl CaMOro KIieT0Y-
HOTO Tesla U yTO MOSTOMy CHHTE€3 I 0 J sl «IeJoroy, KasaplMHcs
TIPEYK/IE HEBO3MOXKHBIM, TpEJICTABIISIETCS] TeNepb JIOTHYECKU HeoOXo[H-
MbIM.

Hau6onee TpyAaHOE MCHbITaHME JJisi TeOpHM NOJisi B MPUMEHEHHH K
Moporenesy mpeicTaBisieT COBOKYIHOCTh 3ameyaTesibHbIX 9KCIepUMeH-
TallbHBIX Pe3yJsibTaTOB MOCJIEHUX JABYX JIeCSTUIIETUH, CBSI3AHHbIX C Y€~
HUeM 06 oprapM3aTopax, cosianibiM lllme M a H o M.

Ha psiay ¢ TeM, uyTo ‘GonbIIMHCTBO aBTOPOB BBOAMT HOHsTHE IOJIS
MMeHHO B cBsi3y C NPOSIBJIEHMEM OpraHM3aTopa, psij siBJieHHii mpeacera-

# «Coxpansiomasicsl IPH BCeX NpeBpaiieHusix Cy6cTpata nHBapuaHTa obnapnaer
XapaKTepoM 105t B HALIEM CMBICJIE CI0Ba M MCKJIIOUMTENBHO B 3TOM 3aKJIOUacTCs
peanshocts mossm (Histologische Grundlagen der Biologie, S. 305). «Jnuyor Ha-
uINX cooGparkenni, KaCalOmMXCsi TEOPHH 110151, CEAyeT paccMaTpuBaTh KaK Mpei-
BapuTenbHEL 3KCKYPC B Ty 0671acTb, KOTOpasi o0 BeIpaXkeHHio LlInemaHa CONEPHHT
BCe 10 3arajouHoe CBOeoGpasHe, KOTOpOoe 3HAKOMO HaM JHIIb B YKUBBIX CHCTEMAX)
(c1p, 306). Kax nanexo u rayGoKo MOYKHO GyAeT 3neck MPOHHKHYTh, HENB3ST IPEN-
Craszaten. c

107




BJisieT, HeCOMHEHHO, KpYIHble 3aTpyAHeHUs] NpH IMOMBITKaX HOCJe
BATEJIbHOTO MPOBEAEHUA Halleil KOHHENIMH. '
B To BpeMsi, KaK NOBejieHHe TPAHCIJIAHTATOB HA PAaHHMX CTa[u|
(corniacHO HOBOMY OKpYJKeHHIO) siBJisieTcsl Hauboniee SIpKOM HMIMOCTH
uyeil pelnawllero 3HaveHusl MoJisi (B HaIleM CMbiCie), pa3BuThe 6o,
NO3AHUX IETEPMUHHPOBAHHBIXY TPAHCIJIAHTATOB (COTAACHO UX Mf
- HCXO)KJIEHUI0) NpeJCTaBJIsieT, KOHEYHO, oueHb OoJibliMe 3aTpyJiHe
AJisi MIOHHMAHHUST B CBeTe TEOPUH TMOJIA.
TpancnnaHTaTel NpefCTaBISIIOT c060i KOBOJILHO 3HAYMTEJIbHbIE
-TOoYHble KoMmJieKcbl. TIOHATHO, 4YTO B MX HeHTpalibHBIX YyacTKaX
[0Jie LEJIOT0 MOXKET 3HAYUTEJIbHO MpeobiafaTh Hajk BO3AeHCTBHeM Ji8
JIeKO JIe)XallMX moJjieil «Xo3siMHa» M NO3TOMy. pa3BUTHe LEHTpaJibHE
y4YaCTKOB TpPaHCOJIAHTATA MEICTIMMO 6e3 CYIIeCTBEHHBIX H3MeHeH
. Onnako ero nepudepryecKie yacTH fOJKHBI HEMUHYEMO NOANACTh T
BIIUSIHHE HOBOIO OKPY)KEHHs, NpeTeplleTh COOTBeTCTBEHHble M3MEHEHH]
U 3THM CaMbIM MOBJIMATL M Ha oOIUI Xof pa3BUTHs BCero TpaHCIINAR
-tata. [1o3ToMy € TOYKM 3peHHsi HoJisI Clefl0Ballo 6bl OUAAT, UTO CTPHY
rasg «/leTepMMHALMAY TPAHCMJIAHTATOB B0oOlle HEOCYNleCTBHMA.
Ilo vMeromMKUMCST B HACTOsIIee BPEMST B JIUTEPAType JAHHLIM Tpy/[H
cocTaBUTh Cebe OKOHUATeIbHOE CYX(IEHHE O TOM, HabJopaeTcst M B fiel
CTBUTEJIbLHOCTH (XOTs1 Gbl B HaMeKaX) HeKoTopasi «TMOpHIHOCTbLY BeJl
mux cebsi COrJlaCHO MPOMCXO)KAEHUI0 TPAHCHJIAHTAaTOB B MX JalibHel
1eM pasBUTHH.
He menblliie 3aTpyJHeHHs I/l KOHHENLUMH NOJA NPeACTaBIsT H
nepBblif B3rJisy U BCe GoJiee HAKOMJISIIOIMECS 3a IOCTIE[iHee BpeMsl [iaH
Hble, SIBHO YKAa3bIBAIOIIHE HA YMCTO XUMHUYeCKUN XapakTtep AeHCTBH
(U3HMO0JIOTHYeCKHX OPraHU3aTOPOB U HA «OPraHU3aMOHHOE) BO3/ieHiCTBM
HEKOTOPBIX VYUCTHIX OpIraHMYeCKMX BelleCTB (0NI€EMHOBOH KHCJIOTHY
HYKJIEMHOBO# KMCJOTHl o Pume p y). i
. Ecym pgake noprBepAuTCsi, YTo B MOCNEAHUX JBYX ClyyasiX oCylie
.CTBJISIETCST JIMUIb. MHAYKUMS MEAYIIISIPHOI NNAacTHHKYU, TO 3T0, KOHEYHO
HHUCKOJIBKO He YMAJISIET BaYKHOCTH M BMECTe TPYAHOCTH TOJIKOBaHHUs 3Tor{
daxra ¢ 1106 0 #f TOYKHU 3penusi. Ito OblI0 0CO3HAHO B MoJHON Mepd
IllmemaH oM, YKashBalOUUM Ha TPYLHOCTb NMOHMUMaHHSI TOro, Ka§
KMM 00pasoM CTPYKTypa Mo)KeT ORITb Bhi3BaHa (JaKTOPOM, JIMIIEHHbBI
Kakoii Obl To HY ObLIO CTPYKTYpBI'B MOP(OJIOrMYECKOM CMbIC/ie CJIOBA
OnHaKo MMeHHO B 3TOM BOIPOCE KOHLENLMS MOJNIsi BKJIIOYAeT MpPUH
nun, cnocoOubll X0Ts1 Obl B 'CKPOMHOM Mepe mMpUONU3UTL K HalleM
HOHMMAHUIO (eHOMeH MOpP(OaNOrHYecKoN HMHAYKLUM YHCTHIMH XHMHYE
CKHUMH BeIlecTBaMH. Mbl y)Ke HeOJHOKPATHO YKAa3blBaJlM, YTO KajKIOM)s
MOJII0 B KAKABIH JAHHBI MOMEHT HNPUNMCHIBAETCS JMIIbL Ype3BblYailHO)
Manblif cBUE B cOCTosiHMU cybcTpaTa ero BosfeicTBusi. Ho BosnelicTBUG
10Jis5i BMECTe C TeM, €CJIM MOXXKHO TAK BBIPA3UTLCSI, aBTOKATAJIUTHYHO g
T. e. CiBUT cy6cTpaTa B CBOIO oYepe/ib BiieueT 3a co6oii ¥ ciBUr  axTyank
HOrO TOJs, ONpeAelISIIero xapakTep HENOCPeACTBEHHO CchieAyroljend
AanbHeHILEro CABMra. :
JIpyruMH CclioBaMH, MBI MMeeM JIeJI0 C HeHpepblBHO MeHsIonefics
BEJIMYMHOM.
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Hcxopsi U3 3TOr0 Te3uca, Mbl MOXKEM, HANIPHMep, Ge3 ocoGoro 3aTpyA-
geHHST BBIBECTH, YTO B CJlyyae, eC/IM XMMUYECKUH «opranusatopy» CBOUM
pMeIIaTeIbCTBOM B meTabonM3M NoBJIEK 3a co6oii HEKOTOpOe yBeJIHUEHHE
o0'bEMA B TpyHNe 3MUTEJIMAaNbHbIX KJIETOK U COOTBETCTBEHHbIE CABUIH MX
qjiep, To 3T0 BO3[IeiiCTBHE IOJDKHO NOBJieyb 3a C060# npeBpalenye 3TOr0

yaCTKa 3KTOepMbl B MHOTOCJIOWHYI0 MNacTUHKY. BMecte ¢ Tem, npu
710CTaToYHO 6asajibHOM pacroJioKeHUH siiep, BCJel 3a oGpasoBanueM
MHOTOCJIOHOCTH JOIDKHO II0CJI€/IoBAaTb U BNSITYMBAHUE TJIACTMHKH.

B Gonee o0iel opme KOHUETIMS TI0JISI MOXKET YIPOCTHTL NPo6IeMbl
JHAYKUMM 0praHu3aTtopoB 6narofapsi ToMy, 4To M3 Hee BbITeKaeT MoJo-
yKeHHe, KOTOPOe YHCTO JIAMHMIAPHO MOXKET OBbIThb BBIPDAYKEHO CJIE/YIOLIMM
00pa3oM: «Masble MPUYMHBI (7. €. BO3JIEIICTBHUST) MOTYT MMeTh Upe3Bhiyaii-
o GosblMe NocneAcTBHsiy. B pasbupaemom Hamu mpuMepe, BIoJiHe
£CTECTBeHHOe BO3/ieiiCTBHe oOpraHHYeCKUX KMCOT . Ha MeTabonusm
rpynnbl KJIETOK, HMelllee HeNOCp e[CTBE HHBIM MOCIEeACTBHEM
HCKJIIOUUTENIbHO yBeJlHYeHUe KIIETOYHbIX 06beMOB, MoXKeT NOBJieUb 3a
coboif aBTOKATaNMTHYECKH Pa3BHBAIOMMICS M YCJIOXKHSIOIMICS Npo-
uecc Mopdorenesa.



UACTbL BTOPA4
OBPATHMIMBIE INPOUECCHI U INOJIE

1. OCHOBHBIE INPOILECCHI METABOJIM3MA

Crporo o6paTHMbIX MPOLECCOB B JMBBIX CUCTEMAX He CyIeCTBYeT..
10 ¢ ocobenHol IPKOCTHIO MPOABNSiETCs! HA IpHMepe BhICIel HepBHO:
" HESITeJIbHOCTH, OCTaBJISIIOMIEN ClieJibl HOBTOPHBIX AKTOB; TeM He MeHee
pasyiMunsi Mexxay GoJIbLIMHCTBOM MPOILECCOB, NPOTEKAIOIHX BO B3poC—
JIBIX OpraHM3Max U BO BpeMsi 3MOpHOHANBLHOTO pa3BUTHS, HACTOJILKO
BEJIMKU M pe3KH, YTO pasfie/ieHHe BCEX >KM3HEHHBIX NpOSIBJIeHHi Ha
HeoGpaTHMble H 0GpaTHMble BIOJIHEe 060CHOBAHO. ITOT TPUBHAJILHBIN
¢akt 3acny)kuBaer ogHaKo 0CoGeHHOro BHHMAHHS B HallleM aHajM3e,.
TaK KaK OH HaXojauT 0CobeHHO pe3Koe BhIpa)KeHHE B KOHLENIMH HOJiS.

Bcest KpuBasi MHIMBH{YaNibHOTO YKUSHEHHOTO IHKJIA, C KPYTHIM OB~
€MOM BHayaje M C aCMMOTOTHYeCKHM HNpHONMIKeHHEM K TopU30HTAJH
B Cpeaneil CBoell yacTH, ABJISTCS B KOHUENMIHUM NOJISi TOYHBIM 0ToOpa~
YKeHMeM IIporpecCHBHO yObiBaroljero no xoAy 3mO6pHOHaNbHOIO pasBU-
THSl M JaNbHeNLIero pocta B3aUMOJeHCTBHSI KJIETOYHBIX Tosied M pe-]
3yJneTHpyHlero nojisi Henoro. [lo Mepe pasBHUTHS, KJIETKH BCe Goee |
3aMBIKAKWTCSt BHYTPH Ce0s1, posib aKTyaJibHBIX mofieil CTylieBHIBAETCS,.
U BCe pe3ye BLICTYTNAET 3HAYEHHE COGCTBEHHOrO MOJNST KAXKA0H KIeTKH,,
TOYHEE roBOpsi, akTyanbHble MOJNSl YTPAayMBaKT CBOK HM3MEHYHBOCTD.
Ho Tak xak corndcHo HaleMy oCHOBHOMY TOJIOXKeHHIO, COOCTBEHHbIE
NOJIT BCeX KJIETOK AAHHHOTO BUJA UJIEHTHMYHbI M BMeCTe C TeM HHBa-
PUAHTHBI, TO BIHOJiHe HOHSITHO, YTO N6 Mepe ocjiabieHUsT BRHSHHSA
HeNpPepbIBHO CMeHSTIOIMXCS! aKTyaJibHbIX MOJiel, 3aMH paloT NoCTeNeHHO:
M TNIPOTPeCCHBHble, HeoOpaTHMble IPOLECCH - PA3BUTUSI M yCTynalwT
MeCTO CTanMoHapHBIM Mpoyeccam o6paTHMoro XapakTepa. Houne 1eJioro
COXpaHseTCsl B HeyMaJIeHHOM 3HAYeHHM JiMlIb B HEHTPalbHOHM HepBHOU
CHCTEMe, TIpHYEM HeyJep)KUMOe COMATHYeCKoe NpOorpeCCHBHOE pasBHU-
THE 3aMEHSIETCs Tax)Ke HellpepbIBHO 3BosIOLNMel MPOSIBIIEHHH.

Ho ecnu knetku pano mmy mosjgHo 3aMbIKAIOTCS B camuXx cebe B
CMbICJIe CBOMX TOJEH, To TeM pe3ue BLICTYNAIT HA MepBbiif jlaH pasHo-
oGpasnble BO3[EHCTBUSI HA HUX T'yMOPajibHOTO X4apaKTepa ¥ MX MOMYH-
HeHHE HEPBHBbIM HMMIyJibcaM. Bompoc, ucYeplbIBAIOTCS NI HOCJIETHHE
XMMHYeCKUMH (aKTopamil (MeIHaTOpaMH), OCTAeTCsT MOKA OTKPHITHIM
HO BO BCSIKOM CJiyyae OYeHb 3HAYUTENIbHASI POJib HX HECOMHEHHA.. Taku
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o0pasom, B Halell KOHUENUMHU KOKAbIH 37eMeHT (KJIeTKa) opraHusma
HaXo[UTCs1 MOJA KOHTpPOoJieM COGCTBERHOro, WHBAapHUAHTHOIO MONST U
TOPMOHAJIbHBIX BO3JeHCTBUM, YACTHI0 MOCTOSTHHOIO, YACTbIO TepeMeH-
Horo xapaxrepa. K aTomy mpHucoefiMHsieTcs1 ¥ HeNpephIBHBI MPUTOK.
13BHe NulleBbIX Tesl. Ecnu Mbl nonbiraemest Habpocathb BHoJIHE 00beK~
TUBHYX KapTHHY KJIACCHYeCKHX NpejCTAaBJIeHUMII 0 COBOKYIHOCTH
CaMbIX pa3HOOOPA3HBIX CTAUMOHAPHBIX MPOLECCOB, TO YOemuMcst, UTO
B HHX IOHATHE PEryJIMpYWINero MX, KoHcepBaTHBHOIO, WJIH HHBapH-
AHTHOT0 (PaKTOPa B HEKOTOPHIX CJIyYasiX Boobule 0TCYyTCTBYET, B APYIHX
OTOXACCTBIIETCST CO «CTPYKTY pamm IperMyHIeCTBEHHO MU-
KPOCKOMHYECKOro MNOPsAKa BEJIMYMH. .

Onnako, OBITb MOYKET, 32 MCKJTIOUEHHEM CJIyYasi MbIILEYHbIX BOJIOKOH,
TaKod MOCTYNAT OCTAETCST YUCTO (POPMANIbHBIM MOHATHEM, KOTOpOE He
[TyCKaeTCs B X0/ NPY aHaJIH3e TOF0 UK NHONO YKU3HEHHOI'0 MPOSIBJIEHNUS]
Hao6opoT, B Tex ciydasiX, I'fie 3a NpefeniaMd MMUKPOCKOMHYECKH BH-~
JUMOro paboTaeT YMCTO CMEKYJIATHBHAS MBIC/Ib, PelyJMpylomyii npo-
1leCCbl KOHCEPBATHBHHI (aKTOp sIBNSIETCS MJIM MyCTHIM MECTOM MJIH
OTOXJIECTBJISIETCST €O LTPYKTYpamMu 0Oe3 ompejieJleHHBIX CBOMCTB, WJIM,,
BepHee N'OBOPS, OrpaHUUMBaeTCs] XapaKTepUCTHKOI, He BbIXoJsiliel 3a
paMKi YKCTOH TABTOJIOTHH.

M3 Bcero 3Toro cliefiyeT, UTO KOHLENLYA 0JIsi TIPY3BAHA 3aM0JIHUTD,
TaK CKasaTb, NYCTOe MeCTO, T. €. BHECTH SICHOCTH B NOHMMaHue o0mei
KapTHHBl KOOPAVHHPOBAHHBIX MPOSIBJIEHUH JKHUBLIX CHCTEM.

Ilone sBJsiercst TOHM chienMpuueckoil B BUAOBOM OTHOLIEHMM MHBA~
puaHTOil, Oyaropapst KeTcpo¥ coXpaHsieTCsi KOHCEPBAaTHUBHBIH XapaK-
Tep HeNPepbIBHO TEKYIMX W CMeHSIOIHX ApPYyr jpyra pasHooOpas-
HBIX MPOLECCOB K YKM3HEHHBIX NPOsBJIIeHUH. IT0 yTBep)KAeHUE He sIB-
JIfIeTCsT TaBTOJIorHeil, TaK KaK MOJII0 NMPUIKCHIBAETCS - BIIOJIHE OIpeie~
JleHHas1, OFPAHNYeHHAsT POJib, K B CaMy10 POPMYNHPOBKY €r0 HE BXOJMT
ompefelleHe JOCTUTaeMOro KOHEYHOro pe3yJsbTaTta.

MBI NOMNBITAEMCST MO3TOMY AaTh CJIEAYIOLIY0 0 6 1]y J0 - XapakKie=-
PUCTHKY JXU3HEHHBIX NPOSIBJeHMI, BooOMIe JOCTYNHbIX 00BEKTHBHOMY
HCCJIeIOBAHUIO B CBeTe KOHILENLMH 10JIs.

- B ocHoBe HaGIO[IaeMbIX HaMH JKH3HEHHBIX TpPOSBJIEHMH JeXKaT
nepeBUIKEHUST, 3HepreTHYeCKMe ¥ XMMHUeCKHe H3MEHEHHST MaTepualib--
HBIX 4acTMI (MOJIeKyJ), B OCHOBHOM oNpejleisieMbe
HemoCpeACTBEHHO MJIM KOCBeHHO moneM. Mo
nojluepKUBaeM MocCye/iHee, TAK KaK HeNoCPe[CTBEHHOE AeHCTBHE IOJIST
OrpAaHNYMBAETCS, COIJIACHO HAlleMy OCHOBHOMY /[OMNYLieHHI0, YCTAHOB-~
JIeHHeM M NOJjlep)KaHUEeM HepPaBHOBECHBIX MOJIEKYJISIpHBIX KOHCTEJUIS-
nuii, T. €. mepeiBKeHKeM MOJieKyJl. K 3Tomy Mbl npHCOe[UHSIEM Te-
Nepb BTOpOEe HE3aBHCHMOE IpPEJroNoXeHHe, YTo mpeObBAHHU €
MOJeKYJ B CoCTaBe HeEpPaBHOBeCHBX KOH
cTennsauuil cosgaerT cneuunmpuueckKue Yyclo-
BUS sl XHMHUeCKUX mpolleccoB, Habuloxa-
eMbBX HCKJIWUYHTEJNbHO B JHUHBHX CHCTEMaX.
3710 npeANoIoXKeHHe HAXOAUT MKMPOKOE 3KCrepuMeHTaJbHOE MOXTBEp-
JKjleHHe, B ueM Mbl yOe[MMCsT B AaJlbHEMIIeM.
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H B aHanuse 06paTUMBIX HKU3HEHHBIX NPOsIBJIEHU .
PHTEpHEM MPUMEHMMOCTH MOJIST K €10 OCHOBHHX CBOMCTE ciyxar !

TIPH ananuse MopgoreHesa HCKIOUUTENLHO YHCTO reoMeTpHYecKHe
JaHHble — cnemuuveckue KOH(Urypaumu sagatoB. Bes aprymes-
TALMsST OCHOBaHA, TAKKUM obpa3om, Ha IMIMPHYECKUX MO L TB € p -
HILEHU S X INOROTBOPHOCTH IPeJCTARIEHUS 0 FOJIe. :

B npo6nemax, cBsisannbix ¢ AHaJIM30M 00paTMMBbIX MPOLIECCOB, I'eo- |
METpH'iecKasi QopMyNMpoBKa NoJist coBeplieHHo OTCYTCTBYeT. AHaJu3 '
"CBOJIUTCS K /I0Ka3aTeJIbCTBY HAJKUMS M BbISICHEHIIO CBOWCTB HepaBHO-
BECHBIX MOJIEKYJISIPHBIX KOHCTEJUISIMM, CymlecTBOBaHMEe KOTOPHIX BbI- §
BOAUTCST SKCHIEPUMEHTANIBHO M3 [erpajanioHHoro u3nyyenhsi. Hamm-
uHe U elicTBME NOJIsT CrefiyeT U3 3Toro TnocJsiesiHero akra KaK He00xo-
JAUMOCTB 1 BMECTE C TeM Kak OIpefielieHHe: ReHCTBUTEINIbHO, CYLIeCTBO-
BaHME W BOCCTAHOBJIEHHE HEPABHOBECHBIX KOHCTEJIISALMH BO3MOIKHO
JIMIb IpH HAJMYMM (aKTopa, CTOSINEro BHe camoifi KOHCTEJUIALMY. ]
ItuM coobparkeHueM 000CHOBbBIBaeTCST HEOGXOANMOCTD HWHBapUaAHTHO-
ro ¢axropa. OTo)KIeCTBIIeHHe TaKOro (paKTopa ¢ moyieMm ABJISETCST, KO- |
HEYHO, INPOM3BOJILHBEIM OlpefieNienreM, LesleCoo0pa3sHOCTb KOTOPOro
J0TKHA OBITh epe ofpasjaHa.

Hama o6ias XapaKTePUCTHKA 00PATHMBIX YKUIHEHHBIX NposiBJIeHNH
B CBETE KOHLeNUMU noJist npuoGperaet HHTepeC U pealibHoe 3HAYeHMe §
JIMIIb NPH ee CONOCTABJIEHUH ¢ TOM (opmynupoBKo#, KoTopasi BO3MOIK-
Ha Ha OCHOBe KJIACCMYeCKUX Mpe/CTaBJIeHMUiA. Ipeacrarnenue o nosne
SHECh IPUIIIOCH Obl 3aMEHMTD MpPeNCTABJIeHHEM 0 CTPYKTYpax Gonbliei
MW MeHbHIedl CTellenu YCTOHUMBOCTH, KOTOpble MpPOTHBOMOJIATAIOTCST
TEKY4eMy, T. €. HemnpephiBHO. CMenstiomeMycst cyberpaty. Ilpu stom 4§
TIpeAroNaraeTcst, XoTsi o6blYHO U He BbICKa3bIBaeTCs1 C MOJIHON ompe- .
JIEJIEHHOCTBIO, YTO peyb WjieT o MHUKDPOCKOIIMYECKHX MJIM AHAJIOFUYHBIX
HM CYOMHKPOCKONKYeCKHX CTPYKTYypax.

3ajiava, crosumas NI€peNl HAMM, NpeBABISIET psijy TpeGoBaHuUid,

JvsHeHHble nposiBrienus Pa3NUYHBIX CHCTEM 00HApy*MBAKT MNpe-
JKAe BCEro BUJIOBYIO, CHMCTEMHYI0O U B HEKOTOpBIX cnydYasix (Kak, Ha-
IIpMMep, B DeLENTopax BBICHIMX OPraHoB YYBCTB) MHAMBHAYAJIbHYIO
cunenu¢uynoCTE. C f1pyroit CTOPOHbI, B NPEAENax oHOM KJIETKH BO MHO-
TUX CHCTEMaX IposIBNIsieTCs] CTporas KOOpAWHaNMsl pasfIMYHBIX, He
CTOSIIIUX B HEMOCPECTBEeHHOM CBsSK APYF ¢ Apyrom, oJHOBpPEMEHHO
TIPOTEKAWIINX npoueccoB. Best .cneuuduka jannoi CHCTEMBl UMeeT
TalGie CBON HCTOPHIO pa3BUTHS. 3jieCh MbI OTPAHUYMMCST BOIIPOCOM O
XMMHYecKoil crnelmouke, ¢ ananuza KOTOpOif ¥ Haywem. OHToreHeTH-
YeCcKoe BO3HHKHOBEHLe CIELUPUYHOCTH U ee nposinenuit B obparu-
MBIX IIPOLIECCAX CITMBAETCS 3/ieCh B OJHY 06my10 npoGemy, KOTOPYI0 Mbl
MOXKeM (o pMyIIpOBaTh CIleytomum obpasom.

E iuHCTBE HHBIM dakropom pacxorxnenust ABYX CHCTEM (HampuMep,
32YaTKA leyeHH W MOYKH) INpe/noJlaraercst pasyryke 3BONWOLMH UX
aKTyanbHbIX noJieil. ITo3ToMy MBI JOJKHBI MOMNBITATBEST COCTaBUTb Cebe
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fIpeICTABJIEHHE O TOM, KaK /iBe Pa3JIMYHbIE KOHQUIYpaLMy 1iojs npw-

HCXOJHOM paBeHCTBe CyOCTPaTOB MX BO3HENCTBHSI M CoBHanesmu
BCTYNAKNKX B pailoH eHCTBUS M0Jis1 MMIIEBEIX BEIIECTB MOI'YT OpHBe-
CTH K CrelM(PHIECKUM Pa3JIMYKSIM NPOTeKAIOUIMX B HUX MOJIEKYJISIPHBIX
NpoleccoB KaK aBeCTUrMalJibHOr0, TaK M BECTUIHaNbHOro XapaKTepa.

INonbITka oTBeTa Ha 3TOT BOHPOC 3aTparMBaeT BajKHellMe OCHOBH
meTab0JiM3Ma U HepaspellleHHYI0 10 CHX mop NpobiieMy pasnuuust Xu-
MHYEeCKHX peaKlUi B )KMBBIX M B HeOPraHUM30BaHHBIX cHcTemax. CaMo
co0oil pazymeeTCs1, 4TO peub M/ET 0 YUCTOM rUINoTe3e, ¥ M0KA HET SICHBIX
11e PCeKTUB JIJ15s1 SMIIMPHYECKOro ee NOATBE PIKIEHNS. '

Xapaktep 0TBeTa NpejipellieH B HEKOTOPO# CTelleHH pa3BUTHIMU Ha-
MM B NpeJLIeCTBYOIeM U3JI0)KeHUH CO00pajrKeHHsIMH. ’

Bxopsiiirie B COCTAB HepaBHOBECHBIX KOHCTEJUISILMI MOJIEKYJIbI M0~
cTaBJIEHbl B 0C00ble BO MHOFMX OTHOLIEHHSIX YCJIOBHSI.

Bo-nepBbix, npeanosaraemas;, Je)kauiast B OCHOBE CAMOT0 TPEJCTaB-
JIeHUsT HEMNOCPEACTBEHHasE OJIU30CTh MOJieKYJl CO3JjaeT, KaK Mbl BUJeJH,
M3 KOHCTeJUIsiuMH oblue 3Hepretvyeckue ypoBHHM. KBaHT SHeprum,

NOMJIONIeHHBI OJIHOM M3 MOJIeKyJ1, IlepellaeTcst CO 3HAYMTeJIbHOH CcTe-

TIEHbI0 BEPOSITHOCTH CJIEAYWIIMM MoJleKyJlaM KOHCTeJIisAlMK (aHajo-
'MYHO, HO HE WIEHTHYHO C MpoLEecCaMH B KPHCTaJUIMYECKUX pelleTKAX),
T. €. KaK Obl MPKYJIMPYET B ee MpejesiaX. ITUM 3HaYWTeJIbHO HOBBIIA-
€TCsT MCIOJIb30BaHKie ONHOI0 UMK [a)Ke HeCKOJIbKHX KBaHTOB 3HEPruM
B pa3Ho00pa3HbIX, BO3MOXKHEIX MEXKLy HAaHHBIMM MOJIEKYJIaMH XUMM-
YeCKHX peaKIUsX. '

Bo-BTopbIx, Je)kalllee B 0CHOBE HallMX NpejacTaBlieHuil pasHoobpa-
3Me K CMelM(PUYHOCTh aKTyaJIbHbIX MoJeil, a clegoBaTeNibHO, H KOHQH-
rypauu¥ HepaBHOBeCHHX KOHCTEJJIAUUH, CBS3aHBl C HEMCUYEPIaeMbIM
pasnoobpasueM (M BMeCTe C TeM CHelH(PUYHOCTHIO) ToMorpadruecKux
B3aHMOOTHOLIeHIH COCe/IHHX MOJIEKYJI ¥ KX paclpejiefieHHs B JPOCTpaH-~
cTBe. OTH (JaKTOPLI MOTYT B CBOIO OYepElb TOPMO3UTE BO3MOJKHBIE CaMU
10 cebe peakuuM, UIH, HaoOopoT, 6J1aronpHUsITCTBOBAThL XMMHYECKHM
nporeccaM, MeHee BepOSITHbIM € YMCTO XMMHUeCKOH TOUKHU 3peHUs. (B
HEOpraHM30BAHHBIX cHCTeMax). BmecTe ¢ TeM pasHoobpasme Tomorpa-

Q)PI‘IBCKPIX B3aMMOOTHOIIEHHH OIHMX H TeX e MOJIEKYJI npuBelieT K-

PasMunsM UX CUHTE3a.

Jlpyrumu cyioBaMi, MMMoJIeTNas1 YIIOPSI/[0 Y€ HHOCTD M cNe M YHOCTD
B pacnpejiesieHHH MoJIeKyJl o0yCioBJIMBaeT B HalleM IpejCTaBjeHUM
TIOJIOYKUTEJIbHYI0 U OTpULATENIbHYI0, & TAaK)Ke BUAOBYI M CHCTEMHYIO
CHeLM(PUYHOCTD peaKUuii B JKMBBIX CHUCTEMax, T. €., C OJJHON CTOPOHBI,
PaBHOMepHOe TeyeHME MHOTMX peaKuui, $paKTHYeCKH OTCYTCTBYHMHUX
B OAHOPOAHBIX CHCTEMAaX, C JPYrod CTOPOHLI, TOpMO)<eHMe -peaKHUH,
CIIOHTAHHO MPOTEKAWIINX BHe O0PraHM30BaHHBIX CHCTEM.

Ha ocHoBe 3T0ro o6Ilero mnpejcTaBJIeHHs] 0 BO3HMKHOBEHMM XMMH-
YeCcKo# crenM(UuHOCTH M pa3HooOpasvsi, Mbl MOKeM MTTH Jalibllie B
IByx HanpaBiennsx. IIpe)xe Bcero B BONpPoce 0 BOSHHKHOBEHNM BECTH~-
THaJIbHBIX MPOLECCOB, MPUBOSIIMX K CTONKHUM XHMHYECKUM i MHKDO-

MOpGOJIOrHYeCKUM pA3NUUMSIM OTAENIbHBIX CHCTeM. Mbl MCXOMM IpH -

3TOM U3 JIONYIIEHHUSI, YTO XapaKTepHble 0C00EHHOCTH PaBHOBECHBIX MO-
8 A.T. Typens 113




JIeKyJISIPHBIX CTPYKTYD, BOSHUKAKLIMX M3 HepaBHOBECHBIX KOHCT eIl
uuit, 6yAyT HaXORMTbCS B 3aBUCHMOCTH OT CBOJCTB MOCIIEHUX.

Fopazuo CJIO)KHEe BollpoC, B KaKoil cTeleHM HAllla cXeMa MOX
QXBaTHUThb BCE CTOPOHBI WJIM KaTerophu MeraboJiM3Ma >KMBBIX CHCTEM
Heo6xoauMo Hpexxie Bcero NpHBECTH HAIIM TPE/ICTABIIEHNST B CBS3
€ OCHOBHBIM (pakTopom MeTalonK3Ma, KOTOPBII Mbl OXapaKTepH3o
RaJiM KaK ero «Heypep)xumoctey. IToHsiTHe «ycToilYMBoe HepaBHOBe
¢ ve», BBeJieHHOe BayspoM, HpuMeHMMO Ipe)KJe BCero MMeHHO K He
IlpepBIBHOMy MeTabonM3My, T. e, K CMeHe CO3UJATeJILHLIX HPOoLecco
U pacnajy B HBBIX cHcTeMaX. Bcsi ray0una ¥ MHTEHCUBHOCTD 3TH
MpOLECCOB, KOTOpHE, MOBUAMMOMY, He HAfsT HU OJHOH COCTaBHO
YacTH JKUBBIX CHCTEM (KOHEYHO, KpOMe TaKMX 00pasoBaHuMM, KaK Ke-
paTHH, BO3MOXKHO, ¥ CKeleTHBIX 06pa3oBanmii 0eCro3BOHOYHBIX U T. [I.)
BBISICHSTIOTCST C [IOCTATOYHOH N0JIHOTOH U3 IBYX (aKTOB — M3MeHeHUiA
B JKUBBIX CHCTEMax IpH TOJIOLAHUH, Y)Ke JABHO KH3yUYEeHHBIX M TeM He
MeHee € TeOPeTHYECKOH CTOPOHbI KCMOMBb30BAHHBIX JIMIIL B 0YeHb CJia-
Ooit cTeneHu, H M3 pe3yJIbTATOB HOBeHIIMX nccnenosamm ¢ MeYeHbIM
(TspKensiM) asotoM (N 19), ;

HauHeM ¢ paccMoOTpeHHst NocyeiHero haKTa.

Illeureiivep (Schénheimer, 40) ¢ coTpymHHKaMH CUHTe3HPOBAI:
AMHHOKHUCJIIOTH C TSDKeJIBIM a30TOM M CKapMJIMBaJl MX KpbicaM. Uepez'
0YeHb KOPOTKMe IIPOMEIKYTKH BpeMeHH OH BbIeJIsUT pasmdyHble aMHHO--
KMCJIOTBl U3 Pa3JIMyHbIX TKaHel »#BoTHOro. Ilpu 3ToM TspKenbii asor
GbL1 00HAPYI)KEeH B CAMBIX Pa3/IiYHbIX aMHHOKHCIIOTAX.

o jaHHBIM STUX ONBITOB, KaK CIpaBeJi/iItBo oTMeyaeT daH Cneiik
(46), MOXXHO 3aKJIIUWTh, YTO (ABTOPHl OKOHYaTeJIbHO MOKOHYHMNM C
TeM Ipe[CTaBlieHVeM, YTO TKaHeBble OesikM,.OyAyyM pa3s OTJIOIKEHBI,
OCTAKTCS] KaK HeHM3MeHHble CTPYKTYypHBle 0eJIKU 10 TeX Iop, MOKA OHH
cayuyaiiHo, He OyayT paspylieHbl IPH pe3KNX Kojiebauusix meTabosms-
Ma. TToBHMMOMY, Ka)Kiasi 6elKOBAsT MOJIEKYJa B YKHBOM OPraHM3Me
caMma YKUBeT B TOM CMbICJIe, YTO HelPEpLIBHO MeHsieT ¥ 00HOBIIsIET CBO
CTPYKTYpPY?.

EciM mpepcTaBuTh cebe MpoLiecc BHEIPEHWS TSHKEIOro a3oTa B
AMHHOrpYyINy KaKo#-n10o aMMHOKKMCIIOTH, TO JOBOJILHO BEPOSITHO NP
3TOM MHMOJIeTHOE MosiBJleHke CBOOOHBIX aTOMOB UM PajlKaloB.

IlpencraBsienre o riybuHe pacnaza 0eJIKOB Mbl IOJyYaeM IIpY Ha-
Gmojies1y MOJIHOTO ToJIO/lakust y NpocTeiimx (MHQy3opuit) 1y nioc
KHX vyepBell.

Ecnu mpoTHBONOCTABIISATh, € KJIACCUYeCKOH TOYKM 3peHHMsi, CrelH:
¢uyeckre paboure cTPYKTypbl (B CBOEM pojie GKUBYI0 MAIUMHY») IOJ,
Bep)KeHHOMY KX BO3[leicTBUI0 cyOcTpaTy, TO NpPHXOAUTCS KOHCTATH
PpOBaTh, YTO STH OPraHMW3Mbl JOIKUBAIOT /{0 HOYTH IIOJIHOTO pa3pylleHH
(caMonepeBapUBaHUsT) BceX CTPYKTYP U B MOMEHT CMepTH IIpe/iCTaBJIsHe
10T €000i1 OOBIYHO 3amoJIHeHHBH KPYNHBIMU My3bIpssMH KoMoK. Hene
NOCTh CaMoOTo IPEACTaBJIeHHsT O MNOJIHOM CaMolepeBapuBaHuK Opocal
eTCsl, KOHeYHO, B IJla3a, U 103TOMy TeM GoJIbIIero BHMMAHMS 3aCIy
»kuBaeT (pakT MOYTH MONHOH COXPAHHOCTH SIApa M €ro XpoMaTHHa W
CMepTH opraHM3Ma.
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Ananorvynele, Xotrst, ObITb MOXKeT, HECKOJILKO MeHee" oTYeT/IMBO
Bbipa)keHHble SIBJIEHMST JlaJieKo HMAyIero pacnaja BCero KieToynoro
Tesia HabJIOJAI0TCsT U NIpU COBeplleHHO MHBIX YCJIOBHSIX B crieitumge-
CKMX KJIeTKaX pelenTopoB. OHM BHICTymaloT KaK NPH Ype3MEPHO My-
TEHCUBHOM WK JI/INTENLHOM Bo3/ieHCTBYM criel QU IeCKUX pasiparkenHii,
TaK B HEKOTOPBIX CITyYasiX U NPH JIJIMTENLHOM 11 0 JI H 0 M YCTPaHeHMA
BCAKOTo (QyHKLUWOHAIbLHOTO pasfpa)keuusi (HaOpUMep, MHOTOMecsiy-
Horo npeObiBanMst pbl0 B MoJiHoit TeMHore; OrHes, 35).

Fny0uHa B Heymep)XMMOCTh HMCXOJsIlero KoJieHa MeraGosiuama
Mo)KeT OBITh CBeJieHa ¢ KJIaCCHYeCKOi TOUKH 3peHHUsI JIMIL HA [esiTeNlb-"
HOCTb BHYTPHMKJIETOYHBIX - IIPOTeOJIMTHYECKUX (pepMEHTOB, BeAYIIMX B
YKUBoM crcTeMe KaK 0bl caMocTosITENIbHOE CyHlecTBoBaHue, ITPpuxomuTcst
npeficTaBuTh cebe, YTo HpPH HOPMAJIbHOM NpPUTOKe MUILEBBHIX BEHleCTB
(epMeHTHl OrpaHMYMBANICS pacliernyieHeM HeodopMIIEHHBIX OeKoB,
HO B YPESBBIYAMHBIX YCJIOBUSIX, KaK, HamnpuMmep, pUBeleHHble HaAMU
cJly4yaM, OHH He IafsAT ¥ OCHOBHHIE CTPYKTYPHI.

Takoe npefcraByenye, 10 HallleMy MHeHHIO, He TOJNBKO ONpPOBep-
raeTcsi NpUBEleHHbIMM HaM¥ (aKTaMy, HO HeYAOBJIETBOPHTELHO M
ne CBoel JlornyecKok CTPyKType. : ' ;

Bonpoc o Bo3HNKHOBeHNH ¥ NPOoUCXerIeHHH ‘GEPMEHTOB TIPH "9T0M -
lla)ke He CTaBUTCS, TOYHO TaK jKe, KaK ¥-BOHpoc o8 UX CoGCTBEHHOM, -
KOHeYHO, HeusGe)xHom MeTaGonusMe, T. €. 0 CamonepeBapHBaHIH, Ha
3TOT pas y)Ke B CaMOM HETIOCPEICTBEHHOM, Y3KoM ¢MBICE CnibBa::

ComepllieHHO OYEBUJIHO, YTO -fpefitTaBsieHHe 0 BHYTPHKIETOUHBIX.
NpOTENHA3AX ROAPKHO ObITh B. KOPHE HEPECMUTPEHO. - g, LA

3HaynTenbHHM WaroM B 3ToM HARDPABICHHN SBIBTOTCH, - TIOBHAM-
MoMy, NpejcTaBlieHuss I prenbrappapTa (5), cuurawoniero, 4o
OeJIKM KaK TaKOBBIE Y)Ke' eCTb (epMeHTH. ITUM, KAK HaM KayKeres,
YCTpPaHAETCs1 To 0C00€HHOe PUBMIETHPOBAHHOE N0J103KEHMe (hepMEHTOB
BHYTpPH KJIETKH, KOTOPOE€ HeMUHYEMO HPHBOJHT K JIOFHYeCKUM HOPOTH-
peursim*. Ho BMeCTe ¢ TeM CyIIEETBEHHO MEHSETCs1 M caMoe NPENCTaB-
JilenHe 0 BHYTPUKJIETOYHBIX (JepMeHTaX M HX COIOCTABJIEHUE HIM CpaB-
HeHMe ¢ MX COCTOSIHMEeM BHe KJEeTKH, HalpHuMep, B HCKYCCTBEHHO Hpw-
FOTOBJIEHHBIX BBITSDKKaX. ,

Mbl I0JKHBI NONBITATHCST C(HOPMYJIMPOBATE HOBBIE TIPE/ICTABJIEHHS
¢ TOYKH 3peHMsI HaliX OCHOBHHX IIOJIO)KeHHMH 0 MOJIEKYJISIDHBIX KOH-
CTEJUTSIUSIX M MOJIEKYJISIDHOH YIOPsIJI0UeHHOCTH BooOlle.

By/ieM HCXOfHTb K3 BbiCKazaHHOH ¢aH CnélikoM MBCIH,
wro «Ka)qaas 0eJIKoBasi MOJieKyJia B )KMBOM CHCTeMe CaMa )KUBET B TOM
CMbICJIe, YTO OHA HeIlpephIBHO H3MeHsieT U oOHOBJiSleT CBOXO. CTPYRTY-

* VnrepecHo B 3TOH CBASKM OTMETHTDb, YTO Yoke CBbuue 40 jieT Tomy Ha3aj Pep-
sopn (Psychophysiologische Protistenstudien, 1889) npeacrasuy ovens yoeauTeb-
HOE SMIUPHYECKOE JOKA3aTeNbCTBO 5ToH MBICIM. OH Habionan (¥ HIUTIOCTPHPOBA)
aKT nepeBapuBaHusi HHQY30pUH ONHOI M3 MHOTOUHCIIEHHBIX, HENPEPRIBHO BAPbHPYIO-
mpX N0 JJMHe, HWTEBHMAHLIX TNiceBrRonouieédt kopHeHOxkH Liberkuhifa W:;\gngn.
Tpuanniuas K OKOHYAHMIO TAKOH NCeBNONOANM HEHY30pHs Gbia Lieswom, 6€3 ocTar-
Ka nepeBapeHa TyT e Ha MeCTe, T. €. B COBEPUIEHHO CIIy4YaiiHOM YUaCTRE KIETOUHOro
Tesa. VI3 3Toro BBHITEKAET, YTO NPOTEMHA3a paclpenejiera coBepiicHHO nuddysno.
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py». 3T0 MOJIO¥KeHHe Mbl HCIMOJIb3YeM B OrpaHHYUTEJILHOM CMBICIIe H:

dopMyJIpyeM Cllexyronum oOpa3oM.

Bce KlieTouHble CTPYKTYpbl, 38 HCKJIIOYCHHEM 3aBe[JOMO CKeJIETHbIX!

00pa3oBaHuil, KepaTuna U T. I., yCJIOBHO PABHOBECHBI, T. €. HAPSIAY
¢ Gonee CTOMKMMH, JefiCTBUTENILHO PABHOBECHBIMK JJIEMEHTAMH COJEP-
YKAT M HEPABHOBECHble MOJIEKYJISPHBIE KOHCTeJUIAuMM. Mbl Morim
yOenuTbCsl B 3TOM yrKe Ha npuMepe KJileiiiaomumx (uOpusi 1 BepHeMCsI
3/leCh K 3TOMY BOMpoOCY elle pas.

CyXo)KuNIbHBle BOJIOKHA B MBILIMHOM XBOCTE HA )KUBOM 00DbeKTe

oﬁ:—xapymnnalo'r BTOpHYHOE H3JlydyeHHe JIMIIb B Tedenhe O4YeHb KOpOT- |

KOr0 BpeMeHM M odeHb ObicTpo yromssniorcsi. OTpesaHHasi TKaHb C€oO-

XpansieT 3Ty ClIocoOHOCTh TAK)Ke JIMIUL  0YeHb OrpaHHuY€HHOE BpeMﬂ

(npuOnU3UTENbHO B TeueHHE TlepBOro Yaca). W3 aroro cnepyer,
YTO Hapsily C HECOMHEHHO YCTOHYKMBBIMU CTPYKTYpamM Jake Takue 1o
CYMNIECTBY MeXaHMYeCKHe CHCTEMBI, KAK CYXOXHUIIUSI, COflepXKaT U Kpail-
He Jla0uJibHble cylaraembie, Hasmuve AerpajjanMoHHOro H3Jy4YeHHs Ho-
KasblBaeT, YTO peyb UJET HE TOJIbKO O JJAOMJILHBIX CTPYKTypaX, HO H O
HEPABHOBECHAIX MOJIEKYJISIPDHBIX KOHCTeJUTALMsIX™,

CnexTpanbHblii aHanW3 BTOPUYHOIO HM3JIyYeHUsT KJleijalomux BO-
JIOKOH o0Hapy)KMBaeT TUIIMYHBIA «TIeNITHAHBINY ClleKTp. Ho Tak KaK H3
APYIUX JaHHbIX HAM W3BECTHO, 4TO CIeKTp (JyopeCUeHIMM HAaTHBHBIX
0eJIKOBBIX MOJIEKYJI COCTOMT JIMIIb U3 4YeThipeX JIMHUil, A TMOJIHBIHA
QNENTUHBINY CNeKTp (M3 [eBSITH I0J10C) o0HapyI>KUBaeTcsl JIMlL TpH
(ryopecileHIIMH IIENITHO0B, TO yXXe U3 3TOrQ OJHOr0 00CTOSITEJIbCTBA
MOM(HO 3aKJIUKTL, yTo JabKMybHble (HepaBHOBECHBlE) KOHCTEJUISALMHK
He BXOJAT B COCTaB JUIMHHBIX MeNTUAHbIX KOMIJIeKcOB, o0Hapy kuBa-
€MBIX DEHTIeHOBCKHMM aHAJIM30M.

ITH faHHble, NOJyYeHHBle HA YCTONYMBBLIX TKAHSIX BpoJie KJileifalo-
mux ¢uOpuIIl, Mbl, KOHeYHO, B IIpaBe 3KCTPANoJIMpoBaTh U Ha ropasio
0oJlee HeXKHble M AKTHBHbBIE BHYTPHKJIETOYHBIE CTPYKTY PHI.

MBI CKJIOHHH! I103TOMY OTHeCTH BhicKasanHoe paH ClneiH KoM
NoJIOKeHMe ChelMalibHO K MoJIeKyJlaM, BXOZsIIMM B COCTAB HepaBHO-
BECHBIX MOJIEKYJISIPHBIX KOHCTeJNNSIUMM, 3HAUMTENIbHO paciliipuB NpU
3STOM MX pacmpocTpaHeHue U 3HaUYeHKe [JIsT JKUBbIX CHCTEM.

OjHaKo Mnpy 3TOM CYHIeCTBEHHO MeHs1eTCsT BOINPOC O BHYTPUKIIETOY~

HBIX NIPOTEHHA3aX, B TaK)Ke U 0 Cllel[HaJIbHbIX CI/IHTBSprlOIHHX BHYTpH-~ -

KJIeTOYHBIX (epMeHTaX. .
CaMma MbICJIb 0 HMX BO3HHKaeT ¢ 00bIuHOIl TOYKH 3peHuss npu olbpy-

MpIBAHHMH €Boeo0pasuss XHMMYeCKHX I1pOlieccOB MeTaboJm3Ma, Ipyu ITOM -

cBoeo0pa3ust ABOSIKOTO XapaKTepl: YCHJEHHOTO PACIienJieHHsl BbICOKO

MO.TIeKy.TIF{prIX CoelIHHeHHVI ¢ oiHOM CTOPOHBI, U CUHTE3a 0eJIKOB M3 aMU- ;
HOKHCIIOT u IIeIITPIlIOB W BBICIIMX YTIJIEBO/IOB M3 I'eKCO03, € llpyl‘OVI Herlpe- g

prBHaF{ HGPECTPOVIKa H JaXKke 06HOBJ’I€HPI€ MOJIEKYJT aMHHOKMCJIOT,

* PeHTrenoBCKMI aHaAJIN3 CYXO)KUJILHBIX BOJIOKOH, NpPEANpUHHMaeMBIi BCerja
Ha nepexmnammux (mm Jiake MEPTBBIX) CYXOKUJIMSAX, OOHapy>KuBaer AUIL YCTOMH-
YUBBIY OCTOB, KaK OBl CKelleT BONOKHA M HE JlaeT, KaK M CneloBasio oxmnan,, HU-
KaKMX YKa3aHuil Ha HepaBHOBECHBIE KOHCTEIUISILMH.
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.0 KOTOpBIX roBopuT ¢pa uw Cie MK, U TaK pajeko upynuit pacnap
BCEro KJIETOYHOrO TeNia MpH roJIONAHMK H ADYIUX yKasaHHBX BbIIIe
o0cTOsTENBCTBAaX, SIBJISIETCS € KJIACCHYECKOH Touky 3peunsi ocoGeHHO
SIPKUMA TpOSIBJIEHUSIMU (e pPMEHTATUBHOIO PACHIEIUIeHMS;,

OnHako B KOHUENUMH M0J1s1 BO3MO)KHA U CYIIECTBEHHO HMHAast HHTED-
TpeTalMs 3THX (PaKTOB. . T

Ecnv npapunbra  o0iepacnpoCTpaHeHHasl TOYKA 3peHust , 970 dep-
MEHTBI SIBJISIIOTCS 10 CYHIeCTBY KaTaiM3aTopaMy, T. €. YCKOPNIT Teo-
peTHYeCKH BO3MOJKHble, HO CIIOHTAHHO 0eCKOHeYHO MEJIEHHo MpoTe-
Kawlie peaKLMH, TO B HEKOTOPOM OTHOWIEHHH 3aMeHoH (epmenTos
MO)KHO CUMTATbh HePABHOBECHble KOHCTEJUISILMK, KOTOPble, KAK ME BM-
nend, ¢ GoJblicH CTeleHBI0 BEPOSTHOCTH MOryT o0ycCloBUTH 6naro-

NpYSITCTBY10LKE OTIpeJieJieHHbIM PeaKIHsIM yCIIoBUs. IT0 CooBpaikenue

OTHOCHTCS CIeUMaNbHO K NpolieccaM CHHTe3a. .

Onnako, ¢ pyroit CTOpoHH!, HpoLECCh BHYTPUKJIETOYHOrO ““pac-
LienJyleHysi, NPUNKCBIBaeMble IPOTEMHA3aM, TAK)Ke MOJIYYaXT XoTH Obl
YaCcTHYHO MHOE OCBellleHMe B HallleH KOHLEeHnUMH. s

CaM QaKT gerpajiallMOHHOr0 M3JTyYeHHUs] yKasbiBaeT Ha TO, YTO OuyeHb
3HAUYMTEJIbHAS YacTh HepaBHOBECHBIX KOHCTENJISIIMEI pacnajaercs -aBe~
CTHIHAJIbHO, T. €. He IIDUBO/IS 1P 3TOM K IIPOLieCcCaM CHHTe3a MeNTHIHbIX
teneit. Ecnu MCXoAUTH M3 BePOSITHOTO NPEANOJIOXKEHHST, UTO ‘3HAUUTEJIb-
Hasi YacThb MNOCTYNAWIUX B KJETKM MNUIeBHIX TeJl -—— aMHHOKHMCIOT,
reKco3 — HEMEJJIeHHO BKJIIOYAETCST B COCTAB HEPABHOBECHBIX MoJre-
KYJISIpDHbIX KOHCTEJUISIUMH M Taxoke ObICTPO (32 MCKIIOUYeHHEM TIpoJy-
KTOB CHMHTe3a) BhICTYNIaeT U3 HUX NPH HeNpepbIBHOM CIIOHTAHHOM pac~
najle KOHCTeJUIALMM, To IIpK onpejieJleHHOM QU3KO0JIOTHYECKOM peXKuMe
yCTaHaBJIMBAETCST HEKOTOpOe paBHOBeCHE MeXy KOJMYECTBOM MOJIEKY L,
BXOJISTIK X B COCTaB KOHCTEJUJISILMIA K HAaXOASTIMXCST BHE UX. ITO paBHO-
BeCHe CKa3blBagTCs ¥ HA YCTOMYMBOCTH THCTOJIOFNYECKOI KapTHHEL IpH
CTaHOHAPHOM peIKHMe. .

U3 3Toro BHITeKaeT OHAKO Clleflyoliee, Ype3BblyaiiHO Ba)kHoe 00-
CTOSITEJILCTBO.

B kJeTke B KadKablii aHHBII MOMEHT MpefCTaBJleHbl B GONBLIOM
KOJINYeCTBe HU3KOMOJIeKYJIsIpHble Tela (aMUHOKHUCJIOTHI, FeKCo3bl), HO*
CTYNUBIIMe B CHCTeMy B KayeCTBe MHUMIEBBIX Tesl. YacTMYHO OHM HAXo0-
JAATCST B CBOOOJTHOM COCTOSTHUM (pacTBope 10 KJIM MOCJie CBOETO BKJ’IIQ:
YeHMsT B HepaBHOBECHblE KOHCTeJUISIUMM) M, [HOJDKHO ObITh, GoJiblieH
YacTbI0 UMeHHO B COCTaBe mocjiefuux. IlpH 3ToM HeT HeoOxofMMOCTH
B JIONyILIeHUH, 9TO OHU SIBJISTIOTCSI MPOAYyKTaMy pacnaja, T. €. pepMeH-
“TATHMBHON JesATeJIbHOCTH B MpejielaX caMoif CHCTEMBI. - ‘

Ho B cnyyae mnporpeccupywomero ocnaGiieHusi 3SHepreTHYECKUX
NpOLleCCOB B CHCTeMe, BBISBAHHBIX TeMH MNH WHbIMK HeOyiaronpusirHbl-
MU YCJIOBHsIMM (K KOTOPBIM Mbl BEPHEMCS] B JajibHeleMm), yCHIMBAETCH
pacnaji HepaBHOBECHBIX KOHCTeJUISALMI M MajlaeT Yucjio BHOBB BO3HM-
KawlMX. ITUM caMbiM 00yCIJIOBIMBAETCST HapacTaHKWe KoJiMyecTBa CBO-
60HBIX HM3KOMOJIEKYJISIDHBIX TeJl, Co3/[aiollee BreyaTieHHE «pepmeH-
TaTUBHOT'CGp pacnaja. Eciu mpolecc ferpajiauuy HepaBHOBECHBIX KOH-
CTeJIISIUMI 3aX0/IUT JIaJIeKo, TO OH 3ajleBaeT KOCBEHHO W Te€ UHMTOJIOrH-

) 117

7

+



veckye CTPYKTYDPhl, B KOTOPHIE BXOJAT KAK PaBHOBECHLIe CTPYKTYp
TaK ¥ HePAaBHOBECHBIE KOHCTEJUIALUH.

Pe3OMUpYysT HallM IpeiCTaBJieHMsi, MBI MO)KeM OCTaHOBUTHCS, T
KUM 00pasoM, Ha cyedyoueM. Kraccuyeckue MpeACTABIIEHHST O CTY
nexsix MetaGosusMa GeJIKOBBIX TeJ W YIJIeBOAOB INpeAtionaraldT aHTa
FOHMCTHYECKOE, HO BMeCTe ¢ TeM MpU OOBIYHBIX YCJIOBUSIX' cGaslaHCH
poBaHHOE B3aWMOAEICTBHE CHHTE3UPYIOIMX (epMeHTOB, CO3[AIOIH
HETIPEPBIBHO BRICOKOMOJIEKYJISIDHBIE Tesa (OeJIKU, IJIMKOTeH) U3 aMHHOA
KHUCJIQT ¥ IeKC03, NOCTYNawIiuX W3BHe, M HAPSILY C 3TUM KX pacuiell
JieHHe COOTBETCTBEHHBIMM MPOTEMHA3aMN ¥ (epMeHTaMM, JAeHCTBYIOIU
MH Ha yryieBoabl. Ilpu 3ToM paculennsione (epMeHTH MPOSIBIISIIOT:
celst ¢ ocoboii 3Heprueil KMEHHO B cJlyyae ReQUUUTHOrO MOCTYIJIEHUSE
TIMIIEBBIX TeJl B KJIETKH (IIPU FoJIOaHKK), AOBOJSA CBOIO paboTy /10 Kpai-}
HHMX TpefielioB.

OTUM CcaMBIM MOJYEPKHBAETCH BHICOKAasl CTelleHb aBTOHOMHOCTH
(GepMeHTOB B KJIeTKaX M MX (aKTHyeCKo# He3aBUCHMOCTH OT COCTOSTHHS '
KJIETOYHOI'0 MUTaHMUs1. 3T0T, HeOOXOIUMBII ¢ KJIACCHMYeCKOH TOYKHU 3pe-
HMs1 BbIBOJl, BOBJIEKA€T HAC OJHAKO B JIOTHMYeCKOe MPOTHBOpeyMe, TaK
KaK (epMeHTbl CaMM SIBJISTIOTCS MPOJYKTAMU CHHTe3Mpywoouieil IKu3He- |
ResiTeJibHOCTH KIeToK. Oco6eHHo Pe3Ko BHICTYMNAeT 310 NpPOTHBO pedue,
eCJIi BCTaTh Ha CTOJIb 3aMAHYMBYI0O BO MHOFMX OTHOILIEHUSIX TOYKY *
3peHMs1, YTO caMi OeJIKM UrpaloT B TO IKe BPeMsi M poJib (JepMEeHTOB.
INpuxoauTtcst npy 3T0M NPH3HATH, YTO NIPH rOJIOJAHUM BMeCTe C Hporpec-
CHBHO YBeJIMYMBAWIQUMCS! paclajloM KaKUX-TO olpelielIeHHbIX Oe-
KOB, 3aXBaTbiBAOIMM MOCTENEHHO BCI0 CHCTEMYy, KaKHe-TO NpHBHIIe-
TMpoBaHHble OeJIKM COXPAHSIIOTCS B IIONHOH Mepe UM (yHKHUOHHPYWOT B
KayecTBe pacllefJIsTIOINX ()epMeHTOB. -

PaspuTble HaMU MpejCTaBNeHUS] NOMYCKAKT CYHIECTBEHHO HHYI0
HHTEPNpeTALHI0 BCEro Xofia OCHOBHOro MetabGonmama. IMpoueccel cHH-
Te3a BHYTPH KJIETOK KaTaJIu3UpYITCsT He ClleNUaJIbHbIMM, aBTOHOMHBI-
My (pepMEHTaMH, a MOMEHTOM NpeOBIBAHMST HM3KOMOJIEKYJISIDHBIX TeJl
B COCTaBe HepaBHOBeCHBIX KOHCTeJUJISILMIA.

IMpouecchl pacnajia B 3HauMTeJIbHOH Mepe CTHMYJIMPYHOTCST Hellpe-
PHIBHBIM BBICTYTIEHHEM HU3KOMOJIEKYJISIPHBIX COEIMHEHHH M3 HEPABHO- |
BeCHBIX KOHCTeJUIsIuid. TloaToMy HeT HeoOXOAMMOCTH B HCKYCCTBEHHOM |
H NPOTUBOPEYHMBOM IPEACTABJIEHWM, UTO pAaCHLIeIUIsIIOmKe (epPMeHThI,
QCTaBasiChb B IOJIHOM COXPAHHOCTH, MPOABJISIOT 0COOEHHO YCHIIEHHYIO
AEeATEIbHOCTb UMEHHO B KPUTHYECKHE JUISl JKMBBIX CHCTEM MOMEHTHI™.

JpyruMu coBaMM, Mbl CTAaBUM 10/ BONPOC HelPeJIOXKHOCTb OCHOB-
HOT'O TIOJIO)KEHUST KJIACCHYeCKMX IIpe[ICTABJIEHMM, a4 HMEHHO, TMpel- .
CTABJIeHUS O pellawmei! BHYTPUKIETOYHOH ponu.

# Jins oT0H, HECKOJIBKO DANNKaNbHOH TOYKH 3PEHUST BOSHUKANOT ONHAKO MEKO-
TOpPbie MHHUMBIE TPYAHOCTH B CBsi3y ¢ NOrJIOMEHHEM M BHYTPHMKJIETOYHBIM nepeBapu-
BaHHeM B ameDOMIHBIX KJIeTKaX. OqHaKo U B NPUBEICHHOM HaMH BBl ONMUCAHHOM
depBOopHOM ClyYae nepepapuBaHusi MH(}pY30pHM ¢unonoaueit ¥ B APYIUX .
Cryvasix y)ke BHYTPHKJIETOYHOr0 nepeBapUBaHusi ame0amM, JieHKONMTaMu U T. X. |
MOYKHO CYHTaTh, YTO PEYb MJeT O BH A€Jie HUH (QepMEHTAa HA NOBEPXHOCTD ;
¢dunonogun B NEPBOM CJlyYae U B nUIIeBapUTEIbHBE BAKYOIHM — B OOJIbIINHCTBE
APYrHX Cly4aeB. -.
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7/
dbepMeHTOB HA OCHOBAHHM BO3MOXKHOCTH MR BHENEHUS (McKyc-
CTBEHHOT0 U3BJICYEHU) U3 HHBBIX CHCTeM, GOJIbINEl YacTbio myTeM pas-
PYylIeHUsT UMK MO MeHbllleil Mepe HEOOpPAaTHMOrO TIOBpe)KEeHNS ~TOCTe -
HUX. S :

HeogHoKpaTHo BbICKasbiBaplleeCst NpefinonoxKeune, 9YT0. fiesTeNb
HOCTh (JepMEHTOB BHYTPH JKUBBLIX CHCTEM B 3Haqmj'gmsg(m _Mepe ycunu-
BaeTcsi Gyarofiaps TOMY, 4TO OHHM aJicOpPOMPYIOTCST 'HA BRYTpeHHUX
CTPYKTYPHBIX KJIETOUHbIX 3JIeMeHTaX, MO)KeT ObiTh fiepédpasiporano
cnepywimuM o6pasom. : LR

Ilpusnanve B cocTaBe HepaBHOBECHBIX KOHCTENAALHHM {KoTophle
MOKHO CPABHMTh C MOMHJIETHO CYHIECTBYWHIMMH CTPYKTYpPHEMU Hne-
MEHTaMH) HU3KOMOJIEKYJISIPHBIX, CIoCoOHbIX Boollle pearupobats Be-
IECTB 3aMeHsieT HeoOXofMMOCTb NIPe/CTABJIeHUsT 0 BO3NEHETRIY dep-
MeHTOB. MO)KHO JIM €ro pacnpoCTpaHMTL TONILKO Ha JIBE HO CUX hop
pa3o0paHHble KaTeropHH CHHTEe3UPYIOLMX -GepMeHTOB U MX Hp3bitix
AHTAroOHUCTOB, WJIM TaK)Ke M HAa KaTaJM3aTOpbl BCEX MNOCTaBIIsibiiey
BHEPIHI0 NPOLECCOB, B qaﬁ'mocm U Ha JibIXaTesIbHble (epMeHTH,” 6&ta-
€TC51 MIOKA COMHUTENbHbIM! _ B

[lpebriBaHKe cNOCOOHBIX pearkpoBaTh MOJIEKYJT B COCTaBe HepaBHo+
BeCHBIX KOHCTeJUSIIMI KaTajusupyeT Te 3HeprerHyeckde MpoLeccht
(HanpuMep, IbIXaHue), KOTOPbIE B CBOIO oYepelb HeOOXOMMMBI [Ist 10K+
Jlep)KaHKsT CaMiX HepaBHOBECHBIX KOHCTEeJISIIHMIA.

Eciu npaBuibHa Halla TOYKA 3peHMsl, TO YXYALICHHE >KU3HEHHBIX
YCJIOBHI JKMBBIX CHCTEM. 0cyiallisieT KaTaJIMTHYecKYH [iesITeJIbHOCTH
HepPaBHOBECHBIX KOHCTEJUBSILMN M, ClegoBaTesibHO, HOBOOOpasoBaHMe
Tex OENIKOBBIX TeJ, KOTophle, OyllyuYn H3BJieYeHbl M3 JKUBLIX- CHCTEM,
TIpYo6PeTalnT CBOMCTBa (e pMeHTOB. 3

Bmecte ¢ TeM B Hallei KapTHHe HaMeyaloTCsi U oIpe/iefieHHble Ipa-
HUIB TIPOLECCOB paspylieHHsT NIPH T'OJIOlaHKH. v

Ecny Mbl npe/royiaraeM, 4To MpH 3TOM CMENMaNibHBIM IIpOTeHHa~
:3aM He Y/leNsieTcsT KaKasi-IM0o posib, a peub UIET 0 Aasieko 3axopsiieH
Jierpanalyy HepaBHOBECHBIX KOHCTENJISILMII CO BCeMM BbITeKaHWH{HMH
TI0CJIEICTBHSIMU, TO MPOLECCH pa3pylieHKst He JOJDKHBI Obuiv Obl- pac-
TIPOCTPAHSITBLCST HA PABHOBECHBIE, @ TeM BoJiee Ha YCTOiuNBble CTPYKTY"
pbl. Onnako ananu3 HaOJII0flaeMbIX KapTHH IIpoliecca pacnaja mnpu-ro-
JIOIAHMH OCJIOXKHSIETCST TeM, UTO, KK Mbl yOeunkch Ha fpuMepe  4ped-
BHIYaliHO YCTOMYMBBIX KIeHAAWIMX (QUOPHII, M pPe3Ko ouyepueHHbiR
CTPYKTY pHBle 3JleMeHTH MpPECTABIISIOTCS CIIOXKHBIMY cHCTeMaMK,; KoM=
6VHUPOBAHHBIMK M3 PABHOBECHBIX M HepABHOBECHBIX 3JleMeHTOB. B
BTOM MOXKHO yGeMTbCSI B HEKOTOPBIX CJIyYasiX M YMCTO MHMKPOCKOTIH-
YeCKKM aHaJIM30M. oS

Tak, HanpuMep, aXpoMaTHIeCKast GUrypa rpu MUTO3aX ApoOneHHst
B sifiax MOPCKOI'c e)a pacHalaeTcs MpU OXJIa)KAeHUH Ha MeJIKue rpa-
HyJIbl. Upe3pblyaitHo pe3KUM M3MeHeHMSIM (opMbl MojBepraircsi Npu
BTOM H XPOMO3OMbI, puyeM o06a mnpoliecca B MpuuOune 00paTHMbL.
MbI MOXKEM TOBOPHTD B 3THX CIy4asixo MaKpopgerpapanguu u
JIOIYCTUTb, YTO pacmnaf MUKPOCKOMHMYECKHX CTPYKTyp HpH roJIORaHUK
WJIM aHAJIOFMYHLIX MpoLeccaX He 3aXOAUT jAaJibiiie 3THX IIpeJieJioB.
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PasBuTble HAMU YHCTO YMO3pPHTeJIbHble COOOPAKEHHsST MMEIT Omnpé
JleJIeHHOE . MMM pliYeCKoe 000CHOBaHKE.

Ha mecKonbKMX mpumepaX ypmajoch € MOJHON yGefUTeNbHOCTD
NoKa3aTh, UTO OCHOBHble 3Tallbl MeTab0JIM3Ma COBepIIANOTCS Yepe3 Il
CPEACTBO HEPABHOBECHBIX MOJIEKYJISIDHBIX KOHCTeJIsiuMit. Mbl cypu
00 3TOM 10 3BOJIOLUK JlerPafialluOHHEIX CreKTopoB. [Ipu aTom o6Hapy-
JKEHbI CJIe/lylolHe BapUaHThl: BO-TIePBbIX, BIMsIHHe NKIEBOro pasppad
YKEHMs HA XapaKTep CeKpeLUM CIM3KCTOH 060JI0UKHU IKeJyaKa; Bo-BTOY
pbIX, 9KCKPETOPHbIE MPOLECCH MOCTOPOHHUX BeUleCTB (N0YKa); B-TP
ThUX, HNPOLECCHl, ACCHMUJISLMM IJIOKO3bl — 00pa3soBaHMe TIIMKOreHa;
B 1leYeHH; B-YeTBePTbIX, PeaKI(Msl MeyeHH HA BBeJleHHOE TOKCHYECKO
BeIeCTBO ~— KOKAaMH. \.

Bo Bcex arux cnyuyasx Konc'ra'mpye'rc;( pe3KHit ¥ HenpepbIBHO IBO=
JIOLMOHKPYIOWKH CBUT CHIEKTPaJIbHOI'0 COCTABA JierpajialliOHHOro U3~
JIyyeHMs1 iaHHoro opraHa. Ilpu 3ToM XapakTep [AaHHOr0 BO3/eHCTBUSA
COOTBETCTBEHHO OMNpefie)isieT W peaKUMI0 [AerpajalliOHHOTO CIEKTPa.
Tax, Hanpumep, AerpajilaliMOHHbI CEKTP CIW3UCTOM KeNyAKa MbllIK
o0Hapy>KuBaeT pe3KHe pas3jiMyksi B 3aBUCHMOCTH OT TOT0 MJIM WHOTFO
€oCTaBa BBeJleHHOM .U IUM. IBOJIIOLMS AerpajialMOHHOr0 CreKTpa Moy~
KW MAeT pasjiMyHbIMU NYTAMYU MpH BBe[leHUU TPeX pPassIMYHbIX TeJl —
MeTHJIEHOBOHM CMHM, HeHTpaJlbHON KPAaCHOMW U MOYEBHHDI.

ITo BpeMenM HaubQJee NOJIHO H3y4YeHa IBOJTIOLMS AerpafaliOHHOI'G
CIEKTpa TieyeHM NPH MOAKO)KHOM BBeJIeHHH IJIIOK03bl. Pe3ynbTaThl 3TH
0COGEHHO 1leHHbl, TAK KaK I0JIyYeHbl HA YKUBOM JKUBOTHOM.

JerpafgaunoHHblil cieKTp 00Ha)>kKeHHOM MeYeHN KPoJIMKa 00Hapy KU~
BaeT pe3KUe U3MeHeHMs1 CBOEero COCTaBa MpH MOBTOPHBIX HCIBITAHHUAX
C MPOMEIKYTKaMK B MATH MUHYT IPH MOJKOKHOM BBeJIeHUM HebOJIbIIUX
KOJIMYECTB IUIIOKO3bl UJiH MUHMMAJIbHBIX KONMYeCTB Kokauua. I1pubyn-
3HUTEJIbHO Yepe3 45 MUHYT I0Cie MHBbeKLMY I'IIOKO3bl ferpajiaMoHHOe
H3JlydeHke Hcye3aeT M MOSIBJIETCSI CHOBA Yaca yepes MoJITo pa B CIIeKTpaJib-
HOM COCTaBe, COOTBETCTBYIOLIEM CIEKTPY [0 BBejeHHsl TIOKo3bl. [Ipu
OJHOBPEMEHHOM BBe/IEHUM IJIIOKO3bl M KOKAMHA 3BOJIIOLKUS CNEKTpa aj-
AMTHBHOrO Xapakrtepa, T. €. BOCIIPOM3BOAMT I10JIOCHI, NOSIBASIOIMECS
NpH OTHEJIbHOM BBeJIeHUMH TOT0 ¥ JIPYTOro BellecTBa.

Ilpu BCeil OCTOPOIKHOCTH B TOJIKOBAHMM 3THX pe3yNbTaTOB, BPSJ
JIi MO)KHO YCYMHMTBLCST B TOM, 4TO BBe/JieHHble B' CUCTEMbl IepeuuCleH-
Hble -HaMHd YacTMuHO  (Qu3uoJIorMyeckue (IVII0K03a, MOYeBHHA),
YacTHYHO MOCTOPOHHKE BelleCTBA TeM WJIM HHbIM 00pa3oM BIMSIOT Ha
HepaBHOBeCHble KOHCTEJIISLMHY.

OTHOCUTEJIBHO SBOJIIIMY CHEKTPOB CJM3KUCTOI 000JIOUKM HKeNyAKa
0CTAeTCs HeBLISICHEHHBIM, IPOMCXOAUT NW 3flechb NepBHYHOE JeficTBHe
XNMH3Ma JKeJYAOUHOM KallMupl Ha cllepMajibHble peLelTOphl M Mepe-
faya Bo30y)KAeHHs1 OT Her'0 Ha HepaBHOBeCHble KOHCTeJUISLMM, HIIH
KMeeT MeCTO HeIlOCPe/ICTBeHHOe BO3JelCTBUe Ha HociefHue. YUToObt
coctapuTh cebe Oonee KoukpeTHoe Ipe/cTaBlieHHe O CBsI3M HepaBHO-
BeCHBIX KOHCTEeJUISILMI ¢ Mera06oJiM3MOM, HeOOXOAMMO HeCKOJIbKO Oyn-
)Ke OCTAHOBUTBCS HA MeXaHHU3Me BO3HHKHOBeHMsI nerpanaunonnom
U3JyYeHUs1 TOro WJIM MHOTO CMeKTPaJIbHOTO COCTaBa.
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B npeibifiylleM M3JI0)KeHHH Mbl OCTAHOBMJIMCH HA Clleflylomefi oce

HOBHOH CxXeMe. HepaBHoBeCHble MoJieKyJIsipHble KOHCTeJUIALMM mpepe’

CTaBJAWT ool o0uMe 3HepreTHYeckHe YPOBHH. JIIpYyTMMH cloBamy
KBAaHT 3HepIuH, ognoﬁomgammeiflcg npM aKTe peKOMOMHALMU pazm}(a:
JIOB, MOTJIONEeHHbIM OJJHOM M3 BXO/[SIIUX B COCTAB KOHCTeJUISILMHM Mo-
JleKyJl, MO)KeT HeKOTOpOe BpPeMsl NUPKyJMpoBaThb B KOHCTeJUISIIUM W
ObITh MCHOTE30BAH TeM MJIM MHBIM obpasom Joboil apyrodl Bxoasimed
B COCTAaB KOHCTEJUJISIUMH MOJIeKYJIOH.

Ipu. paspylllenun (ferpagaluu) KOHCTeJUISIMH HM3BeCTHOe KOJM-

yecTBO MoyieKyn OypmeT, Takum oGpasom, 3aCTHIHYTO B B03CyiKaeH~
HOM COCTOSIHHH, U HX TIlepeXoJi K HOpPMAJIbHOMY 3HepreTHYeCKOMY
ypoBHIO Gy/ieT CONPOBOXKAATLCS IMUCCHeH poToHa.

CriexTpanbHblil COCTAB [lerpalaHOHHOrO ClleKTpa GyfeT MpU ITOM
3aBHCeThb OT CJiely IHX 06CTOSTeNILCTB: Bo-llepBbIX, KOHEYHO, OT CTPO~
€HMsT U3Jyyawlilell MOJIeKyJIbl; BO-BTOPBIX, OT COCTOSIHMS 3HepreTHYeC-
KHMX ypOBHeil 1aHHO} MoJIeKyJIbI B MOMEHT ee 0CBOG0K/leHHUST U3 HepaBHO-
BeCHOM KOHCTeJUISsIUMM. B npuHnuIe cieflyeT 0)KupaTh, YTO BXoAsillUe
B COCTaB HePABHOBeCHBIX KOHCTEJUISIUA MoJleKynbl, Graropapsi CBO~
eMy B3aUMO/leiCTBHI0, e(POpMUPOBAHHI.

IMocrennee 06CTOATENLCTBO MOXKeT 00YCJIOBUTD TIPU HEKOTOPBIX YC=
JIOBHAX MeTacTaluyibHOe COCTOSIHME TAKMX MOJIEKYJI M 3THM 3HAYUTeb-
HO OTTSIHYThH MOMEHT BBICBEUMBAHHS *.

Ha ocHoBaHMM BCeX 3THX C000paj)KeHMil M3MeHeHUs fleTpafalMoH~
HblX CIEKTPOB B PACCMATPUBAEMBbIX HAMH CJYYasiX MOXKHO HCTOJIKO™
BaTh CJIEAyIOIMM 00pa3oM: BXOAsiYie B COCTAB HepaBHOBECHBIX KOH-
CTeJUIILUil MOJIeKyJIbl TIpeTepreBalOT H3MeHeHHS] UJIN B CBOeM XHMUYec-
KOM cocTaBe, HJIM B CTellenM cBoeil flepopmanui. [locilennsisi BO3MOXKHA
MJIH B CUJIy M3MeHeHUsI XUMHYeCKOH mpUpoAsl MoJleKyJi, UM 6naropa~
psl MHBIM, He NOJJAIOUUMCS TOYHOMY oOlIpefieJieHHI0 Bo3/eiCTBUSIM Co
CTOPOHBI BCTYNUBIIMX B COCTAB KJIeTKM HOBHIX BelilecTB. EnBa s Mo~
»eT OLITh COMHeHHe B TOM; YTO Mbl IOJDKHB OTAATh UpeANoYTeHHe Nep~
BOHl anbTepHATHBe, T. €. NPEACTABUTEL Cele, YTO MOCTyNaWIIHe B HKUBYIO
CHUCTeMY XHMHMUYeCKHe TeJla UM BCTYNAKT HeNOCPeACTBeHHO B COCTAB
HepaBHOBeCHBIX KOHCTeJISILMiA, MM o0pa3yoT CBsI3H TOI'0 UIIM MHOTO
MOPSIIKA C MOJIeKyJIAMH HepaBHOBeCHBIX KOHCTeJUIsiuuii. Bo3MoikHO,
YTO B HEKOTODBIX CJIyuYasiX peyb HMleT 00 VICTUHHBIX CBsI3SIX, B JApPYrHXx
0 MOJIEKYJISIpHBIX XapakTepa BaH-flep-BaanbcoBeiX ¥ T. 1.

Ecym mocTopoHHHE MOJIeKyJibl, NPHCOeUHSIIOIKeCs] K OCHOBHBIM
MOJIEKYJIAM HepaBHOBECHBIX KOHCTeJINsILuUii, o6pasylor GoKoBble ler,
TO 3TOT MPOLECC OTPA3UTCH ABOSIKMM 00pa3oM Ha cocTaBe el paAflaLtHOH~
HbIX CIIEKTPOB: MOXeT M3MEHUTHCST KOH(QUIYpauusi KOHCTeJUISIUMA M
BCJIe[ICTBMe 9TOr'0 U XapaKrep AeopMauuy BXOASIUX B UX COCTAB MO+
JIeKyJi, HO BO3MO)XHO TalOKe U peliapliiee BjiHsiHMe Ha CIEKTp H3Me-
HeHHOT'O CTPOEHHUs] MOJIeKyJIB (HPHCoe[iHeH!e K Heil GoKOBOM TPYIIIb).
Opnako Ommxalimmii aHaNU3 JBOJIOLMHM CIeKTpajIbHOTO COCTaBa 3a-
CTaBJIseT HaC CKJIOHUTBECS K MepBOH ajlbTepHATUBE.

* Mbi MOLJH- 651 FOBOPUTDE B STHX CJIydasix He o (uiyopecUeHLMY, KaK 00bYHO
paccMaTpHBaeTCs! MHTOTEHETHYECKOe H3JTyueHHe, HO -0 (ocdopecneHIHH,
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ALMOHHBIX CHeKTpOB NIpOT PeCCUBHO 9BOJIIOLIMOHUPYET, B TO BpeMﬂ ' .;(
BHI3BIBAIONINE 3BOJIOLMIO MPOLECCH PA3BUBAKNTCS JIMIIb B UYUCTO 6
‘IMYeCTBEHHOM OTHOWeHNH. Peub MleT O NpOTPeCCUBHOM HAKONJIEHW
KpacoK MJIM MOYeBHHbI, BHIEJISIOMIMXCS B pe3yJibTaTe B XMMUYeCH
HeHM3MeHeHHOM BHAe, MJIM O CHHTe3e IJIMKOTeHa, HaKamJuBawllerog
B HapacramplleM KoyuyecTBe. IlporpeccupoBaHMe 3THX IPOLECCOB Hf
KOIJIEHUsT MO>KHO Cele MpejicTaBUTh, OBUIUMOMY, HJIU B BUjie YBeif
‘YeHHsT YHCJIA HePABHOBECHBIX KOHCTEJIISIUMIM, IPUCOeAMHUBIIMX K ceff
WOCTOPOHHMe MOJIEKYJIBl, HJIM KaK UX IPOrpeCCUpyOlliee OTSTONIeHH
BCe HApACTAIOMM YKCIIOM 3THX OOKOBBIX I'pyIIL. 4
IlepBasi BO3MO)KHOCTH QUHAKO OTHAZAET B CHJIY CIEAYIOIIUX Off
obpaxenuid. E¢ny sBosonusi mporecca MCYepNbIBAETCS HAPACTAHUE
KOJIHUeCTBA MOJIEKYJI C HOBbIMM XMMHYeCKHMH CBSI3SIMH, TO 3BOJIOLUY
CIeKTPaJIbHOTO COCTaBa AelpaJJallMOHHOTO H3JIyYeHHs] MBICJIMMA JIMIIf
B OIHOM HanpaBJIeHUU: KaKo#-TO HAYAJIbHBIM CABUI [oJ)KeH OblyT GM
HaMeTHTbCl B U3BeCTHOM (pase HAKOMJIEHHMS] U HADPACTATh NOCTENEHH{
B cBoeil sipkocTH. Ho Henb3si ceGe mpencTaBUTh OCHOBaHUH [t erdf
HeNpephiBHOIO KA YeCTBe H H OT 0 H3MeHeHHsI, KOTopoe Habuio
JlaeTcsd B [eliCTBUTEIILHOCTH. :
Haob6opot, ecsin Tpe/ICTABUTD cebe oCHOBHble MOJIEKYJIbl HEpABHOH
BeCHBIX KOHCTeJNISTUUH B BUZle AOCTATOYHO JJIMHHBLIX (MeOTHAHLIX) Lier
Teil, TO BIIOJIHe BO3MOYKHO IpUCOe[IMHeH e K O[THO! MoJieKyJie B KaKoi
HUOyIL PHIXJIOH CBSISH MHOTUX MOJIEKYJ IOCTOPOHHEr0 BeLIeCTBa, PHY
BTOM B IPOTrPeCcCMBHO HapacTawlleM KoJiMuecTBe. Jlerko cebe npesncra-§
BUTh,. YTO 3TO HAPACTAWIiNee OTATOLIeHHe MOJIEKYJl HepABHOBECHHI
KOHCTEJUISILMIT ToBJleder 3a Co0Oo#f M MporpeccHpyIOIline H3MeHeHHUS
£OCTOSIHMS UX B030Y)KJeHHs] B KaK CJIe[ICTBUe 3TOr0 3Bomoumo Kauect-
BeHHOT'0 COCTABA T PaJAlMOHHBIX CTIEKTPOB. 4
.. TlyTeM HCKJIIOUYeHUS] Pa3jIMYHBIX BO3MO)KHOCTeH Mbl NpPUXOAMM B
Ppe3ysibTaTe K MOBOJIbHO OJHO3HAYHBIM MpeACTaBJieHUsIM 00 yyacTuM
HepaBHOBECHHX KOHCTEISTLUI B HHTepecyWIHHX HAC Mpoleccax.
Togenenye rioyxky U neyeHy (3a MCKIIOYeHHEM HEOJ[HO3HAYHBIX Ca- §
MUX 110 ce6e JAHHBIX 3BOJIIOIUM AelpaflaiiMOHHBIX CIIeKTPOB CJIM3UCTOM .,
000J10UKH eAYAKA) [PU BBe[leHHH CTOJIb PA3JMUYHEIX BelleCTB, KakK }
BUTaJIbHble KpPaCKU, MOUeBMHA, ITII0K03a U KOKaHWH, MOKa3biBaeT NpH-
‘Mephl CaMblX pasJiMyHbIX a3 U pasHOBUAHOCTell MeTabosM3ma. :
TeM He MeHee MOXKHO € 00JIbILOH CTeTleHbI0 [OCTOBEPHOCTH yTBep-
KEATh, YTO BCe STH BellleCTBA TAK HJIM MHAYe KyMYJIMPYIOTCsl HA HePaBHO+
BeCHBIX KOHCTeJUIIUMSIX M He OyfieT Oonbluioif HATSHKKOM HomylleHue;
YTO UX MUMOJIETHASE, XOTs1 Obl KOCBeHHAs] MPUHAJJIEIKHOCTb K HepaBHo-
BECHBIM KOHCTeJUISIHMSIM NPHUBOJUT K YKPYIHEHHIO 10 MHKPOCKOMH-
YeCKHUX pPasMepoB rpaHyll (B CJy4YasiX UHCTOH SKCKpelMH—BUTAJIbHbIE
KpackH, ObiTh MOXKeT, MOYeBHHA), NOJIMMEpPHU3ALMH HIIM TOJIMKOHMIEH-
cauuy (TJ110K03a—TJIMKOTeH) WM TOKCHYECKOMY OelicTBHIO (KOKaHH).
CreflyeT 0TMeTUTh, KaK 0C00eHHO BeCKUIl apryMeHT B 10J1b3y mpeft- |
CTaBileHUs] 06 (OTSITONEHMU» HepPABHOBECHBIX KOHCTEJUISIMIA OpH Ha-
KOMUJIeHUH BBeJeHHBIX BelleCTB, CJeAyWOIMIl HaOmogaeMsli Bo BceX
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pa3o0paHHBIX CIyyasiX 3aMedaTeJIbHbIM (QaKT: Ha BeiCOTe IMpoliecca
HAKOIJIEHUs [erpaflalMOHHOe H3JIydeHHEe COBepIUeHHO HCYe3aeT M
BO3pO)KJaeTcsl BHOBb NPHUOIIH3UTENIbHO K TOMY BpeMeHH, KOTla MOYKHO
HPEATIOJIOKUTD, YTO BHIBBAHHBIE BBe/leHHEM MOCTOPOHHUX BelleCTB npo-
1leCChbl OJIM3KHM K 3aBepmeHmo*

IpaBpaa, camblit paKT oTCYTCTBHUSA [lerPAAALIMOHHOTO nsnyqeﬂnﬂ cam
110 cée MoeT NOJIyYUTh pasjiMyHoe TojikoBanue. BoamorkHe,. uto oTsi-
roileHHble CBOUMH OOKOBBIMM CBSI35IMH MOJIEKYJIbI nemmzos BooOlge
yTpauuBawT croco6HocTh K GopMHUPOBAHMIO HepAaBHOBECHBIX KOHCTeJH-
Jnsiuuit. B paBHO# CTeneHH BO3MO)KHO M Ipyroe TpPeANOJIOYKeHUE: , 0TS~
roileHHble 0OKOBBIMU I'DyNIAMH MOJIEKYJIbl, BXOJUBINMe B COCTAaB He-
paBHOBECHBIX KOHCTeJUISLUU, yTpaYUBaWT B CUJIY TeX MJIM MHBIX HpPHU-
YHH CNOCOGHOCTHL OTAABATH CBOX 3HEeprHI0 BO30Yy)kieHusl B BHfe ¢o-
TOHOB.

Onnako Takasl HeollpejieJIeHHOCTh TOJIKOBAHUsSI He yMaJisieT 3Haue-
HMs caMoro (akra, yKasplBawllero Ha TECHYI CBsI3b IMPOLECCOB BO-
CXO/isilllel BeTBH MeTaboJIU3Ma C HePABHOBECHBIMM KOHCTEJUISTLUSMEE.

Ho BMecte ¢ Tem cnefyeT NpusHaTh, YIO MPOLECCH  HUCXOAsIled
BETBM BCero LMKJIA MeTaboJIM3Ma — BbiieJIeHHe. 3 KIIETOK- TIPOLYKTOB .
o0Mena —B HacTosllllee BpeMs ellle He HAaXoasT cebe MecTa B Hauled oc-
HOBHO# CXeMe. .

2; PEAKTMBHLIE NPOLECCH] B AETEPMUHHPOBAHHBIX
CUCTEMAX

Crenduueckue peaKuyu pelleNTOPOB Ha afidKBATHBIE JUJIs1 HUX pas-
JpAXKeHUsT OTIHUAKTCS COBEPIIEHHO HUYTO)>KHOH B 3HepreTUyeCKOM OT-
HOIIEHUM TOPOTOBOM BeNMuMHOM. ONMroAMHAMUYeCKHil XapaKTep pe-
aKLMii BceX )KUBHIX CHCTEM Ha caMble pasdHooOpasHble XuMuyeckue (To-
KCcHYecKHe) Bo3elicTBYS MOYKeT OBITH 1IOCTaBJIEH B Ilapallielib Co Clle-
1M UYeCKUMY peaKLUsIMH CIIeI{UAJIbHbIX PeLenTopoB.

XoTs1 3TOMY U TPYHO IIPHBECTH HellOCpeCTBEHHO 3KCIlepUMeHTal b=
Hble 10Ka3aTeJIbCTBA, HO MOXKHO CUMTATh OYeHb BEPOSITHBIM, UTO Ha
HelpepblBHbI, KBA3HCTIOHTAHHBIM MeTa0oJIM3M KJIETOK PelenTopoB 3a~
TpauuBaercsl 6oJiblile SHepTMHU 32 MPOMEIKYTOK. BpeMeHH, [10CTATOYHbIHA
ZNIs1 cnelM(HYeCKOro Ui HUX Pasfipa)keHUs, YeM Npuilaraercs B GopMe
CaMoro pasfipardeHus.

370 NOJIOXKeHVe HUIUTIOCTPUPYeTCsi, HallpUMep, CllefyI0linM GaKToM.
Cornacro pauneiM P a va (Rahn, 38), ApoXOKeBasl KJleTKa paculen-
JisleT B TeyeHHe OJHON CeKYHAb! B cpefHeM 5.107 MoneKyJ TJIIQKO3bI.
B To ke BpeMsl [jaHHble MUTOI¢HeTHYECKOTO AHAJIM3a YKa3bBaKT Ha
TO,4T0 O A U H (HOTOH yanpaQ)noneTa SHEPIUsi KOTOPOTo 10CTaTOYHa
IS paciienyienys onHou MOJIEKYJIBl TJIIOKO3bI, BbI3biBAET B APOHOKEBOH
KYJIbType peaKTHBHLIN IpOIeCC HeCOMHEHHO LellHOT0 XapaxTepa, Npu-
BoOAAIUN B pe3ysibTare K [eJIeHUI0 KJIeTKH.

#* [Ipy NOAKOYKHOM BBEJEHHH MHIIH GOJILIINMX 703 MOYEBMHH JAerpajaliOHHOe
M3JYYeHUe NOYEK OTCYTCTBYET NPHMMEPHO B TeyeHHe 70— 120 MuMyT U MOSIBJISIETCH
CHOBa B npejKHel UHTEeHCUBHOCTH uepe3 150 munyT.
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HoporoBoe cBeroBoe omyllenye MojyuaeTcs NpU MOTJIOMEHHK KO
6oukaMu leHTpPanbHOM SIMKH HeCKOJILKUX JecsiTKOB (oTonoB (B a
B Y JoB), mHo HOBeHIMM fanubiM T e x Ta  (Hecht, 28), naxce Hec
KonbkuX ¢oTonoB. Takum obpasoM, nHa fomo of H'O M Konbouk
npuxoautcs He Gosblte oHoro Qotona nopsinka 10712 apr. TIoporosa
3HePrusi iJIsi KOPTHeBA OpraHa Taroke mopsinka 1012 apr. wum fa
HiKe. [loporosbie BeNMYMHDI VIS KOXKHBIX OPTraHOB UyBCTB HECKOJILK
Bhillle. BriojsiHe ecTecTBeHHO CHeNaTh HONBITKY 00’beIUHEHHS] N0/l OlURY
o0IMH MPHHIMII BCeX BHJIOB PeAKTUBHOCTH JKUBBIX CHUCTeM, MCXOJst
U3 Ype3BbIYAHO HMU3KUX MOPOroB, SKBUBAJIEHTHBIX B 3HePreTHYeCKO
OTHOWIEHMH OJHOMY «3JIeMeHTADHOMY» aKrTy, Oyfb 3TO MOTJIOIIEHH
KJIeTKOHM OofiHOro (oTOHA MJIM XHMMHuecKasi peakLHsi MeXXAYy 0 A H 0 i
napoil aroMoB (MoJsieKyJ). Briosnine siornuno pacemaTpuBaTh HpH 9TOM
00blYHble HAJIIOPOTOBblE PA3APAIKEHUS] KAK CYyMMy MOPOrOBBIX,  KOTO-
pble SIBISIIOTCA IpH 3TOM KakK Obl cefluHMLAMM» pa3jipaXkeHHsi. Ta-
KUMH TIEPBUYHBIMU  e[IMHULIAMH MOTYT ObITb (JOTOHBI, KBAHT XHMH-
YyeCKONl 3Hepruu uT. M.

Flpu 3TOM Ba)KHO OTMeTHUTH, YTO XOTSI KOJIMUeCTBO 3HepruH, BhIpa-
JKeHHOE B 3praX, BO BCeX CJyyasiX OLHOr0o MOpsiAKa, criocolul ee Mo-
AAuy pe3KO passIMyHbl; 0COOEHHO 3TO KACAETCsT 3pUTeTbHOTO U aKyCTH- |
YeCKOT'0 pasfipa)keHMsi, I'le HAMOOJblIasl KOHLeHTpaLusi 3HeprHH B
cyydae BosfielictBusi GoTona u HamOonee juddysuasi ee gopma — npy
MeXaHHYeCKOM COTPSICEHHUM BENHYMH NpUOJIM3UTETILHO OHOTO TIOPSIAKA.

HecoMuenHo ofiHaKo, 4TO ¥ B TOM U B [IpyroM Cjiyuyde HepBHUYHBIA
aKT sIBJISIeTCS] CTaPTOM LENHOT) MpoLecca M JIUIbL STHM MOYKHO 00'bsi-
CHUTh HUUYTO)XHOe KOJINYeCTBO 3HepTMM, AOCTATOYHOe [Jisi IOPOTOBOTO
B030YI)KeHHSA. -

Bosuukaer ciiegyromuii Bonipoc. Kakue aneMeHTH B KJIeTKaX pe-
LeNnTopoB sIBJISTIOTCS OTNPABHLIMM TOYKAMU CTAPTA LieMHBIX MPOLECCoB,
BO3HUKAWINMX TpH NPUIIO)KeHUH K HUM SHePTUM pasfpajrkeHUs?

OTBeT Ha 3TOT BOIIPOC I0JKeH ObITh MPUMeHUM KO BCeM BO3MO)KHBIM
BUJIAM pasfpakeHUH TIPU YCJIOBHHU, YTO CTAPT BHUIbETCS B BHICOKO3HEP-
reTHYeCKMH 3JieMeHTApHbIH aKT.

Ipyn Boz36Y>KAeHUN (OTOHAMH 3TO oYeBHAHO Ge3 panbHeliniero, Tax
KaK camM (JOTOHB BHAMMOIO CBeTA COOTBETCTBYIOT JIOBOJILHO BBICOKOMH
Kanopuitnoctu (oKoso 50 KKaa.[Moab). :

IMpu pasnparkutelie YNCTO XMMHUeCKOIO XapaKTepa NPHXORUTCS
AOTYCTUTh BO3HMKHOBeHMe peaKIMH [0CTATOYHOM TeMJIOTHOCTH, YTO
TAK)Ke Me MpeficTaBlisieT ocoboro sarpynuenusi. Ho coBepuieHHO mo=
HHOMY 0oOCTOMT flesi0 mpM MeXaHMYeCKHX Bo3peiicTBUsiX. [pencTaBUTH
cefle BOZHMKHOBeHUE 3HepreTHYeCKOTo Ipollecca COOTBETCTBeHHOH Te-
IJIOTHOCTH TIpH TIPUIIOXKeHMH MeXaHHYeCKOW SHepruu mnopsigka 10712
3pF. BO3MOXKHO JIMIIL NpH ONpelleJleHHBbIX JOIyllleHUSIX.

Mbl OCTAHOBMMCS HA TumoTe3e, 000CHOBAHHON HALIMMU TPEIKHMMH
IKCIIePUMEHTAJIbHBIMY  IAHHBIMM — BO3HUKHOBEHUEM JierpaflaiMOHHO-
T'0 U3JlyYeHUs] pH DpUMeHeHHH K PA3JIMUHBIM CHCTeMaM MeXaHUYeCKOro
Bo3pelicTBUs, Oyab TO LeHTpU(YTUPOBAHHe UIIH HaJIOXKeHHe IepeMeH
HOro TOKa HUYTO)KHBIX MHTeHCHBHOCTei.
124

~




JTo siBJleHMe TI0JyYaeT Cliefiylolilee HCTOJIKOBAHME: HePAaBHOBeCHbIE
KOHCTEJUISIUMM paspylIalTCcsl MeXaHHYeCKHM JIOfL HAMOPOM KDPYIHBIX
4acTUL, (BIUIOTH 10 MHKPOCKOIMYeCKUX TPaHYJI), aneKaeme 6naro-
Jlapsi CBoeMy y/leJIbHOMY BeCy MJIM CBOMM 3apsiaM.

U TaK KaK B COCTaBe HePABHOBECHBIX KOHCTEJJISIHUM Bcerla HMEeNTCA
B030y)H(leHHble MOJIEKYJIbl, TO B MOMeHT paspylleHusi KOHCTe UL
MX BO3BpalleHHe" K HOPMAJIbHOMY SHepreTHYeCKOMY YPOBHIO CONpPOBC-
JJaeTcsl BblJieJleHHEM 3HAYUTeJIbHOTo 3amaca sHepruM, CoBeplllaeTcs
JIM 3TOT aKT B BUJle BHICBEUHBAHUS MJIM UHBIM CII0COOOM, He MMeeT Cy-
LleCTBEHHOTO 3HAYeHUS.

Ecnu Mbl mpepfictaBuM cele, 4TO HeIlOCpe[ICTBEHHBIM peLeNTOPOM
TIPWIOYKeHHOH MeXaHHYeCKoll 3SHepTMM SIBJASIIOTCS] HepaBHOBeCHBIE
MOJIeKYJISIpHble KOHCTeJUISIUMH, M JI0IyCTHM, YTO IPH HOPOTOBOM Pas- .
ZApa)keHMH paspyllaercsi XoTs1 Obl ofiHa U3 HUX (WIM TOYHee, Hapylia-
eTCsl HepaBHOBECHBIH KOMIUIEKC B KaKOM-HUOYJib OZIHOM y4acTke), To
TIpH 3TOM MO)KeT 0CBOOOAMTHLCS KBAHT 3HePruH, 3KBMBAJIEHTHbIM, Ha-
npuMep, GoToHy BUMMOro cBeTa. OH MOJKeT SIBUTbCSI CTAPTOM LeIHOTO
fiponecca nofo0HO sHepriu, BhiflelisleMoii IIPH 9K30TepMHUUYCKOH XH-
MHUeCKOH peaKUMH.

Hamra runore3a MMeeT HeKOTOpbie 00IMe YepPTHbl C BHICKASAHHBLIMH
yrKe HeO[THOKPATHO Npe/iCTaBJIEHUSIMH, YTO COTPSICEHUR CIYXOBbIX Kile~
TOK KOPTHeBa OPraHa BbI3BIBAKT B HUX XMMHYeCKHe IIPOLECCH! «B3PbiB-
yaToro» Xapaxrtepa. TakHe mpeACTaBjieHHs! JIMIIEHb, KOHEUHO, BCSIKOH
ammupuyeckoil 6asbl u BBoAsiTCA. ad hoc, yeM.elile- Gornee yMansieTgsi MX.
npaspononofue. Ho onn npecTaBiiAIOT HeKOTOPbI HHTEPEC B TOM OTHOr
IleHUH, YTO BHIPAIKAKWT HeoOXOAMMOCTbL IIPeATIONIOIKeHMSI KaKoro-To
MHHULMAJIbHOTO BBICOKOIHEPreTHYeCKOro aKTa. B KayecTse CTapTa Aajb-
Hedmux mpoueccos. IlpefcraBnente, uTo crientpUyeCKUM anmnapaTom
PeLenTOPOB SIBNSIOTCS HepABHOBECHBE ~MOJIEKYJISIDHbE KQHCTEJUIsI-
LMK, JJOIDKHO OBITL, KOHEYHO, IPUMEHHMO U K pelieNTopaM XUMHYeCKOH .
DHepruH, uanpnmep, Me[JHaTOPOB, U K TAK Ha3blBaeMbIM OJIUTOMHAMU-
YeCKMM BO3/IeHCTBUSIM psiia XMMHUYeCKHX BellleCTB,

ITayfUMHTep. BHCKA3AJ MHTepPeCHYI0 MbICJIb, UTO [eiiCTBHe
MUHHMMAJIbHBIX KOJIUYeCTB HEeKOTOPbIX XHMMYEeCKUX BeHeCTB MOJKHO
OGBACHUTD TeM GAKTOM, YTO O[JHA MOJIeKYJia, TIPUCOeAMHSSICh K KOHLY
HapacTawlledl Lieny BLICOKOMOJIEKYJISIDHOTO BellleCTBA, MOXKeT 3THM
caMbiM 000pBaTh fanbHelIM i X0/ oMMe pU3aLUH (IOJIMKOH/IEHCALMH).

910 mpe/cTaBjieHde OBITb MOXKeT NMPHMeHMMO B M3MeHeHHOM BHje
¥ K Hauiel KoHuenuuu. B nacTosililee BpeMsi Mbl pacmoJjiaraeM HEAOCTa-
“TOYHBIMH JJAHHLIMKH B 3TOM HAIpaBJleHMH, KOTOpble OfHAKO NpHHLH-
fIHAJIbHO NOATBeP)KAAIOT 3T0 Npefnonio>keHe. Ilpu BBeeHUN NOAKOXK-
HO MMHUMAJIBHBIX /103 KOKAaWHa B MeYeHb KPOJIMKA MOYTU HeMe/JIeHHO
©o0Hapy)XuBaeTCsl CABMI [lerpalaluOHHOIO CHEKTpa, U3 Yero MOXKHO
BO BCSTKOM CJTyYae 3aKJIIOYUTh, YTO MOJIeKYJibl KOKaHHa MepBUYHO NpHU-
COe[IUHANTCS K MoJieKyJlaM, BXO/JSIIUM B COCTAB HepaBHOBECHBIX KOH-
cresuisiumif. Ilpu atom, no rpyGoMy pacuery, Ha NeYeHOYHYXW KIIETKy
TIPUXOANTCS 110 HeCKOJIbKY MOJIeKYJI KOKdWHA.
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TlepBrynbiii aKT penenunn paspparkenuit JaeT cTapT LeMHbIM npo~ 1
LeccaM, paclpOCTPAHAIHIUMCS 10 HePBHBIM BOJIOKHAM JI0 BBICHIUX
LeHTPOB M 00JIafalomuM B KaX<IOM peLenTope 3HAUNTENILHBIM (B BO-
JIOKHAX 3pUTeJIbHOTO HepBA HeOTPAHMYEHHBIM) MHOT006pasueM. :

KauecTeHnoe paznooGpasHe LeNHEIX IPoLecCOB B OLHOM H TOM IKe .
CybcTpa¥e npeAcTaBisieT, HECOMHEHHO, TPYAHYIO ISl TOJIKOBAHMS
poGieMy. Hé caMmblii $aKT He NOATIEIHMT COMHeHHMIO He TOJILKO C TOU-
K1 3penmsi obmux coobpakenuii (ocofenHo YGefiUTENIbHBIX TIpH
AHAJIM3e 1pOlleCCOB B CeTYATKE M 3PUTEJIbHOM HepBe), HO K HA OCHO- -
BaHUM JI0BOJIbHO PasHOOOpAa3HBIX SKCHePMMeHTAJIbHbIX JIaHHbIX.

Ha sputenbrom nepse nsirymxu o0Hapy)KeHO 3HAYUTeJIbHOe pa3-
HO00pasue CNeKTPOB. MUTOreHETHYECKOTO U3JIyueHUs] B 3aBHCHMOCTH
OT- KaSeCTBeHHBIX pas/Mulii Coflepykanusi 3puTesbHOro monisi. Pasim-
uMe CTIEKTPOB 00HapyHeBa TAIOKe HA KOXKHBIX HepBaX JIATYIIKA TpHU
PA3HYHBIX pA3JIPAXEHWAX KOMHR {FFOHHMAs 110, STUM pasJIMuHble LBe-
T2 MOHOXPOMATHYECKOrO FIOJISI M Pa3Jiuynbie PHCYHKH).

- Npesenei  pasHooGpadus  wenmbix IIpOLecCoB, IPOTEKAWIUX M0
ONIHMM H TeM >Ke BOJIOKHaM, OCTAIOTCSl CHOPHBLIME ISt GOJIbIIMHCTBA
peLenTopoB, 3a HCKJIIDYEHMeM CeTYaTKHU, Tfie 1o KpaiiHell Mepe nns
LBETOBBIX OIRyHIeHHi ‘YHCTO (JeHOMEHOJIOTMYeCKH KOHCTATHPYETCS He~
[IpepPLIBHOCTL KAYECTBEHHbIX BapHaunuil omyuleHuil (CrJIoIIHOM CreKTp -
6esioro 1BeTa™*), ‘KAK CJHO3HAYHAS QyHKUMST oT BeJIMuMHBl (OTOHA.
Anmapat pacupocTpaHenmsi Bo36yygenus crocoGen, TaKMM 06pa3oM,
ITPOBO/IMTD- KAKOM-TO 9KBMBaJIeHT KBAHTA 9HEPTUM, MOIJIOLIEHHOTO pe-
LENTOPOM IpH CBETOBOM pa3fipa)keHUH. TaxK KaK BapHaLMH BeJIHYMHBL
KBaHTa OTPAXKaxTCsl, KaK Mbl BHJeJIM, HAa CIHeKTPaJIbHOM COCTaBe M3-
JIyYeHHsT, TO MOXKHO C OTNlpelleJleHHOCTLI CKas3aTh, YTO LelHOM mpolecc
BO BCSIKOM Cliyyae BKJIIOuAeT Mepefayy 3JIeKTPOHHOTO B030Yi KaeHHs
AC OMNpe.eJIeHHOTO 3HepreTHYeCKOTo.ypOBHS 0T OfHO#M MOJIeKyJbl Ha
COCEHION..

ITOT mpoLiecC mepefayl COBepLIAETCS], HOBUAMMOMY , «BCIBIIIKAMHY ),
T. e. NlepHOJAMH, NOPSIAKA COTeH B CEKYHAY.**

* TpMHOUII HEMpPepHIBHOCTH MHOro06pasisi COTEPIRUTCS, NPaBha, B HECKOJIBKO
OrpaHHYCHHOM H 3aMaCKMPOBaHHOM BHAE U B KIACCUYECKHX TEOPHUSIX UBETHOFO-
OLIYHIEHMs1, 0CO0EHHO IO Hra-FensMr o nb 11 a, Ile PasIUuAIOTCS] TPH Kaue-
CTBEHHO Pa3/IMYHBbIX BUJA 3JIEMEHTOB, HO KKAOMY W3 HUX NPHUINCHIBAETCS! MaKCH~
MyM QyBCTBHTEJIbHOCTH JLJI51 OHOT'Q M3 OCHOBHBIX HBETOB N HENPEPHIBHO YyOBIBAIOIast.
A0 HM3BECTHOI'O MHHHMMyMa — JUISI BCell rammbl OCTANBHBIX I{BETOB.

*%* 970 NOJIOXKEHHE BHIBOIMTCS KOCBEHHO M3 CJIEAYIOIH X NAaHHBIX. i

a) Ypesshiualino Huskuii nopor pns s(peKTa HINMYyueHUs1 IPUTEJIBHOrO HepBa .
JATYRIKK (TTOPANKA HECKOBKVMX CEKYHI), UTO, MPHHUMAS BO BHHMaiHe HUYTOXKHYIO
HU3Ny4almyIo INOBEPXHOCTH, AOJDKHO GHUIO OBl yIesMTh UHTeHCHBHOCTH M3J1yUeHMS,
TIpH NONYIREHWH €T0 HENPEPBLIBHOCTH, COBEPIIEHHO HCKJIIOUHTEIbHOE CPelil APYruX
610JIOFHUECKNX UCTOYHHKOB MeCTO.

6) ®pakuHOHHPOBaHME M3JTyueHHUS 3pUTENILHOIO HEpBa IpH OGLIYHBIX PHTMaxX
nopsiaka 200—300 B°CeK. MOYTH HANEN0 MOAABISIET UTYUEHNE 3PHTEBHOIO HEPBa,. b
HO puTM B 2400 cex. OKa3niBaercs: oueHb 3(deKTUBHbLIM. JIErKO BhBECTH M3 ITOTO "
NpaBRomonoCHoe AOMYWIEHWE, YTO NPH NPHMEHEHUH CPaBHUTENbHO MeNJIEHHHX :.
PHUTMOB (ppaKLIOHUPOBAHHS STPOUCKONUT uHTephepeHLHA ¢ COOCTBEHHbIMH PUTMA-
mu. TIpy npumeHeHMM Y)Ke OYeHb BEICOKHX PUTMOB HMMEET MeCTO GoJiee NJIH MEHee:
NpaBuiIbHOE ()PAaKUHOHMPOBaHME COGCTBEHHBIX PHTMHUECKHX BCRBIUEK. .
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Tlpu aToM noTok @OTOHOB, MOITIOIIAEMBIX KAXKABIM 3JIeMeHTOM CeT--
YaTKM 1pY OCTATOYHO SIPKOM OCBEHIeHNH, HACTOJIbKO BEJIMK, Y10 pas-
ApakeHHe MOXKHO CUMTATH NPUOJIMIKEHHO HENPePBIBHBIM, M CJIe[i0BA- "
TeJIbHO, PUTM BCHbILIEK HU3J1yUYeHHs] aBTOHOMHbIM, T. €. HMMAHCHTHHMNM
CaMOMy amnmapary TpoBelieHHsI. 3

Ammapar, pacnagaomuiicss ¥ BOCCTaHABJIMBAKIIUNCS B HellpepsiB-
HOM YAaCTOM pUTMe, Mbl He MO)KEM IIpe[CTABHTh MHAYe, KAK B BHlle He-
PaBHOBECHBIX MOJIeKYJIIPHBIX KOHCTeJUISILMH, W CliefioBaTesIbHO, pHUTM
KaK MX HellpepblBHOE BOCCO3JaHUE.

Mb! Bhiny KaeHbl, TAKUM 00pa3oM, HPUIMCAT HEPBHBIM BOJIOKHAM
CoOCTBeHHble: TOJIs1, MOJJep)KUBAIOIE ¥ BOCCTAHABIIMBAIOIME HX He-'
paBHOBeCHble KOHCTEIUIALMU. Ec/l coXparuTh B.3RteCh: HAMM. CCHOBRER: -
NIOJIOXKEHUS], TO UCTOYHMKAMY HOJST Mbl MOYKeM HPU3HATH JIMIUL I B & H-
HOBCKMe sApa. ' -

Xotst 970 JonylieHUe NPEJCTABNSETCS HAa NEPBBI BIIVISK HMCKye-
CTBeHHBIM M MaJi0 MOTMBHPOBAHHBIM, OJHAKO M3BECTHO, YTO PAJ 3K--
CrepMMeHTaJIbHbIX JIAHHBIX JABHO 3aCTaBMJI PAaCCMATPUBATD KaM(ibi
cermedT PanBbe KaK HeKYI0 (DM3MOJIOTHYECKYI0 €HHMLY, M TO3TOMY
BTIOJIHE eCTeCTBeHHO NPUIIKMCATL B ee NpéfieliaX siIpy TO e 3HaYeHMe,
KaK U B J11060# KiteTKe. ~ » : .

Ecny BcraTh Ha TY TOYKY 3peHUS, YTO Foje KayKAoTe -CerMeHra:
Paupse cospaercsi B NOA/IEP)KUBAETCA MOJIEM TIBAHHOBCKOLO AKPA, TO'
NPH NOCTOSTHCTBe TOHOrpaduueCKMX B3aMMOOTHOMIEHMIL siep B COCER-
HHUX BOJIOKHAX, HOJie- KaX{IoI'o ‘CeIMeHTa; a  CIIeioBATENHHO 'H HEPBHOI'O
BOJIOKHA, TaK)Ke "HOCTOAHHO, M €JiefloBaTelibiHo, KOHQHTYypaluu me--
paBHOBECHBIX MOJIEKYJISIDHBIX KOHCTeJJIsTHMHM,. ipH 'oTEY TCTBIM BCSIKHX .
BHEIIHUX UMINYJNbCOB'HM pasfpakeHuil, HeMSMeHHbE, -

Ha aty koHcTenfisinuy ‘xax 6pl HargaasiBaercsi LemHo#H Tpollecc,
fepymuii HAYaJIo B KJIETKAX pelleNTOPOR, IO -HallleMy IpefCTABJIEHHIO,
IyTeM HapyIleHUs] WUJIM BHIOM3MEHEHHS €0 HEPHBHOBECHHIX KOHCTEJ-
JISILH. P . - ,

Ecnu 310T mpouecc B NpefielaX nodisi pelerzopa Obui-oXapaxrepy-
30BaH OlpefieJleHHBIMH NPOCTPAHCTBEHHBIMA MM XUMHUYECKHMH Napa--
MeTpaMH, To BAAJIK OT Hero, nonafas B cepy ped¢TBIS Fojsl HEPBHOTO
BOJIOKHA, OH MpeTeplleBaeT U3MeHeHHUs! CBOMX TapamMéTpos. ToyHo TdK -
yKe CIIEAYeT OKUAATL H3MeHeHuH TapameTpoB HeHHLI0 TipoLecea NpH ero
BCTYIUIEHMH B 00JIACTb LEHTpanbHoil népsHoll -cueréMer: Tlepep Hamu -
BO3HUKAeT TellepPb BOMPOC: BHOCHAT JIU pASBUTHE 3AECh  TIOJIOMEHHsT HO~
Bble MOMEHTHI f1JI51 TOHMMAKMs] TIPOLIECCOB BOTHPHATUA? '

Ecsit orpaHMunTbCsl [UIsi OTBETA AHAJIM36M 3PHTENIbHOro aKTa, He-
of6xonuMo UMeTh B BUALY Cllefiyloiee: E{Berroe ollyileHue ofipefieJisieT-
csi BenMuMHoOM (JOTOHA, T. e. KBaHTOM sHepruH. IleaTomy oT IpoBOMsI-
mero ammapata TpeGyeTcsi NMIlL OAMH ‘TiapaMmeTp pasHooOpasusi —
CHOCOGHOCTD Mepefaul SHepruM 3JeKTPOHHOTO BO36YH(IeHAS ez cru-
JKeHUs! YPOBHS OT OJ{HOM MoJieKyJibl-#a COCefiHi0f B MpeflelaX oUeHb.
3HAUMTEJILHOTO [MAaNa3oHa. PasHoobpasue -CHEKTPOB B 3aBHCHMOCTH
OT BOCHPUSITHS TOTO MJIM HHOT0 MOHOXPOMATHYECKOLO HBeTd MOMET
ObITH MCTOJIKOBAHO KaK TlePeXO0/l K HOPMaibHOMY Pa3/THYHBIX B KayKA0M
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aHHOM cllyyae 3HepreTHYeCKMX ypoBHed Bo3OyipeHusi. IJro ykna-

pIBalollieecsl B OUH psify MHoroo0pasle He 1aeT OCHOBAHUM [JI KaKUX-

qub0 3aKoYeHuil 0 KOHQUTYpauuu UK BooOlle o MPOCTPAHCTBEHHBIX
napaMeTpax NPOBOASIIETr0 MOJIeKyJISIpHOTO annapara.

Ho coBepllleHHO MHYI0 Npo0JieMy Ipe[iCTaBJisieT NpoLiecC MpoBefie-
HMA, eCIIM MBI IPMMeM BO BHUManuWe, YTO HA JIOJII0 OHOH TaHrjaMoHap-
HO#i KJIETKH, T. €. OIHOT0 BOJIOKHA 3PUTeJIbHOTO HepBd, B IPUIIeralomux

K LEHTPaJIbHOM sIMKe 06nacTsaX ceTyaTKU NMPUXOAUTCS palloH mo Kpaii- |

Heil Mepe B THICSYY @aJioyeK M COOTBETCTBEHHO YYACTOK 3pHTeJILHOTO
nojisl, paBHbif Ha paccrostHud 1 M npubnmsuresibho 10 Mm? 1 mory-
1uii ObITH 3aTI0JIHEHHBIM CAMBIM pa3JIMYHBIM COfIePIKAHUEM.

M3 3TUX MpoOCTHIX pacyeToB BHITeKAWT Ype3BBIYAHHO Baj)kHble Mo-
«cJiefictBus1. [1o ofHOMY BOJIOKHY 3pMTeJIbHOTO HepBa NMpOTeKaeT LEMHOH
npolecc, COBeplieHHO He TOJJIAMINUIICA YMCTO IHepreTHUeCKOH Xa-
paxkTepUCTHKe, HO O[IHO3HAYHO CBSI3aHHBI ¢ reomeTpHyeCKUM COJep-
JKanMeM 3pHMTeJIbHOT'O II0JisI, He ONpefefisseMbIM HHU KOJIMYECTBOM,
HU BeJIMYMHOM NMpPUXOASIMXCS HA JaHHbIL apean ceTyaTKu (GOTCHOB.

JeHCcTBUTENIbHO, JIETKO CO3#aTh [BA IOJIsI 3peHUsI, COBeplleHHO

UJIeHTHYHBIX C 9HeplreTHYECKON TOYKM 3peHMsi, HO PA3JIMYHBIX B reo-

MeTpHUYeCKOM OTHOIleHUH. Tak, HanpuMmep, ObUIM UCTIBITAHB! CIUIONUIHLIE
Genble, OAMHAKOBOW SIPKOCTH TOJIsI 3peHUs], C HaHeCeHHbIM HA HMX 4Yep-
HbIM PUCYHKOM OIMHAKOBOM IJIOWALH, HO pa3fiMyHoil KOHGUI'ypauMH.
Ecnu pasnuuusi Konurypauuy BOCIpUHHMAWTCS, TO UelHble Mpo-
LlecChl B 3pUTeJIbHOM HepBe JOJDKHBI ObITh COOTBETCTBEHHO PA3JIMYHEL.
MuToreHeTHUYeCKMM aHAJIM30M TaKue pasjiMuMsl HeilCTBUTENIbHO ObUIH
ycranoBlienbi* (AL A.T'y pB 1 u, 24).

JIBa pasnUyYHBIX pHCYHKa (HAUpUMep, YepHble KOHTYpHl Ha OelloM
{one), npoeurpyeMple Ha OAMH U TOT )Ke YYACTOK CeTYATKH, PABHO-
3HAYHB! Pa3JIMYHOMY TONOTpa(PMyeCKOMy pacupefelleHHI0 COCTOSTHU
B030Y)K/leHUs] OT[leJIbHbIX NajioueK. TaK KaK MpU 3TOM Npe/lllosiaraercs,
uT0 BO30Y)K/enre 3HAUYMTEJILHOT'O YMCJIA UX BIMBAETCS] B KOHLE KOHIIOB
Yepe3 MOCPEACTBO HECKOJILKUX OUMOJISIPOB KaK Obl B 0/{HY 00ILy10 raH-
TJIMOHAPHYK KJIETKY, TO OTHOCHTeJIbHO COCTOSIHUSI Bo30y)K/lenusl mo-
CliedHell MC)KHO CKasaTh, YTO IpPH [BYX -pas3jIdYHBIX B YIOMSIHYTOM
CMBICJIe TOJISIX 3peHUsT KJleTKA MojlyyaeT o lMHAa K oBoOe HYHUCTO
'CUTHAJIOB «0eJloro» M «uepHOro», HOBPA3JTHYHOM TONOT P a-
Quueckom pacnpenenennu. [pyrumu ciioBamu, B 0 3 6y K [ e-
HMe TAHTJHOHAPHOUWU KIJNeTKHM XapaKTepusy-
€TCsd M YUCTO NPOCTPAaHCTBEeHHB MU Nmapamer-
P aMmu. 3ToT BHIBOJ IPUXOAUTCS KOHEYHO PACHPOCTPAHUTDL U HA LeN-
HO# mpouecc, Gepyluii B Heil HayaJo ¥ pacnpoCTPaRSIOIIMHCS 110 3pU-
TeJIbHOMY HepBY [0 3pUTeJIbHbIX L[eHTPOB, UJIH, HHBIMHM CIIOBAMH, PO~
CTPaHCTBeRHble NapaMeTPhl XapaKTepU3YIOT CyOCTpaT LeltHOI'0 mpoiec-

‘€4 (HepaBHOBeCHble KOHCTeJUISLMK) U 3aKOHOMEePHOCTh KOH(UIY panui, .

MeHsTI0IMnXC ST MpH pasjIMYHbIX B036y7K.lleHI/IHX.
- e

* Peuyb uper He 0 pasinyyy CNEKTPAIBLHOTO COCTaBa (KOTOPHIi B JAHHLIX ONBITAaX
HE OLu ¥ICCNEN0BAH), HO. 0 XapPaKTePHBIX YePeNOBAHUSIX MAaKCUMYMOB ¥ MUHHMYMOB
H3nyvenus (Tak Ha3BIBaEMbIX NEPHOMOB) MO AJMHE HepBa.
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. CneuMPuuHOCT)p KOHQUIypaLuUM, MJIH, APYTUMH CJIOBAMH,
foJeii, NpOsIBIISETCS1 B 3TUX IpoleccaX ¢ 0co6enHoi sApKocThbiO. Bos-
Gyaxaerme Ka)kjoii natouky obnajaer, OBUMMOMY, IBYMs CTelleHSIMU
pasHoo0pasisi, Uiy BapyaLMsIMM BeJIMYHHB B KOJIMYeCTBA IOIJIOIHae-
MbIX  (JOTOHOB, KOTOpble ONpefeNSOT COOTBETCTBEHHbE H3MEHEHHUS
KoHMry pauuu (¢1epopmMalliiy) HEPABHOBECHBIX KOHCTeJUIALMH, KOHT-
POJIHpYeMbIX COOCTBEHHBIM T0JIeM NajioukH. [IpH 3TOM BO3MOXKHHI f{BA-
pa3yMyYHbIX Cltyvas.

B ToM u fipyrom ciyuae N nanovex HOrIOWANT «Gesbie M — euBer-
Hule» (OTOHBI, HO B Pa3NMIHOM Tonlorpa¢uyeCKoM - pacnipefie/leHUH .
ITpouecch gedopmanuy KOHCTe/JIsiuMit B KaXkoll U3 najoyeK sIBISOT-"
csi c:rap'rom LETHBIX NPOLIECCOB, BRIXOASIMX 32 NpPe/Ielibl KIIETKH M Tfie-
TO * O MyTH K BOJIOKHY 3PUTEJILHOTO HepBa MHTepQ)epnpylomnx npyr-
C ApyTOM U JJAK0IIMX B pe3yJsibTaTe KaKyl0-To PABHOEHCTBYIOMYI0 «KOH-
durypauuio po30yIKleHH Sy, PacnpoCcTpaHsOMyOCs Ha BOJIOKHO ‘$pHU-
TeJIbHOTO HepBa. 3/iech 9TOT LeMHOM NpoLiecc MHTepdepupyer ¢ KOHpM-
rypamdeld KOHCTeJUISILMHA, olipefiesisieMbIX COGCTBEHHBIM M0JIEM BOJIOKHEA,
T. €. HpeTeplleBaeT M3MeHeHHE CBOHMX IeoMeTPHUYECKHX HapaMeTpoB.:
To jxe B elife Oosbillel} CTeNeHH NPOMCXOJUT TIPH “Ilepaxoae uemml‘o po-:
necca B cepy felicTBYSI MO3TOBOI'e MO, | . P

J;lonompuo TPYAHO CHOPMYSIMPaBATEL cymep:me}gmﬂe' pasnwmﬂ Ha-:
ileH KOHUEIIMU 3PUTETbHOFD BOIDYIVIEHHS TI0 CPABHEHUIO T 0GKI¥HON *
TPAKTOBKOM 3Tol Tpo6NeMH, TAK: KaK fio CHX flop, ioBuHMOMY, Bo-
00mle He CTABMIICS BOHPOC, KAKME NPOLECCH  X0T5 GH B BOJIOKHAX s3PH-~
TeJIbHOTO HepBa MOXKHO JIOCTABMTH B OJHOSHAYHYIO 32!3’83!: € AucTo! re-
OMeTPHYeCKUMU NApaMeTPAMH 3pHTeJIbHBIX BOCIPUSATHH . PR

Hama ke ¢popMmyJiMpoBKa JIJIs1. YMCTO reome’rpnqecxnx napaa{e'rpos
3pHUTEJILHOIO TOJIsI BBOAUT TeOMETPHYECKMe Ke TapameTpsl CylrTpara’
B030y)IeHUS], YTO CYLHeCTBEHHO OTJIMYaeTcsi 0T YeTKO ellle He CHOPMy=~:
JIMPOBAKHBIX, HO, TIOBHIMMOMY, TOAPA3yMeBAEMbIX Ipe/iCcTaBIIeHMiA -
CTO XMMHYECKOTO Xapakrepa.

Bce 31U coobpakenrs] IPUMeHUMBE! B 00IMX yepTaX U K peuenTop-
HBIM MOpolleccaM B 3Q(eKTOPHBIX OpraHaX — MbIINAX U JKelle3aX.

- OfHAKO 3afaYa OCJIOXKHSETCS TeM, YTO BMeCTO TOYHO Olpe/leJIUMBIX -
U 3jIeMeHTAPHBIX 10 CBoell npupoje (paKTopOB pasjpakeHus pellelITo~
poB cTapT npoieccoB B 3(eKTOPHBIX OpraHaX BbI3bIBAETCS HepBHbIMH
MMIyJIbCAMHM, IIPUPOAA KOTOPHIX cama no cebe mpeACTaBlisieT OfHy M3~
TpyIHelIMX npobieM.

Jloaromy Mel OrpaHHYUMEs TIOJIO)KeHHMSIMM, KOTOpble HelloCpeicT-
BEHHO OTHOCSITCS] K Hallell KOHLENMY HepaBHOBECHBIX KOHCTeJLISILMIH
¥ ONUPANTCS HA PSIJl SKCIepUMeHTANIbHbIX JAHHbIX.

HccnegoBannsimu A. A. 'y pBu u (26) nokasano, urg "MBILILIB!
SIBJISIIOTCS laJleKO He MAacCUBHBIMH aKLeNTOpaMu U 3q)q)e1<T0paM14 HepB-

* Mpbl NpelHaMEPEHHO BLIPAMKAEMCS TaK HEOMpEJENIEHHO, TaK KaK M3 4MCTO
TUCTONOTMYECKHX CO0OpaykenHit (Cp. CNIE. I1aBy) BO3HUKAIOT CePbe3HbIE COMHEHNS!
OTHOCUTEJILHO IEHCTBUTEILHON BO3MOYKHOCTH NMPEIOKEHHOH P 2 MO H O M CXEMH
MCKIIOYUTEAbHOTr O NPOBEeAeHHsS] BO3DY)KAeHHST OT NaJIOYeK K FaHCIMO-
HaPHOH KJIeTKe yepe3 GUnoJsiphl. .
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HBX UMnynbeoB. HaoGopoT, HEHTpOCTpeMUTe IbHBIe MMITYILCH pacHpo
CTPAHSANTCS OT MBIl He TOJILKO MO NPONPHOLENTHBHBIM, HO U 110 JIBH:
raTeJibHbIM BOJIOKHAM, M COCTOSIHMe B030Y)AeHUS] HEPBHOI'O BOJIOKH
SIBJIsieTCs] MPOAYKTOM CHHTe32 BOJIH Bo30y)KieHHsi, HAYIMUX OT LieHTpa
u oT nepu@epuu. fpencrasyeHne 06 3TUX COCTOSTHUSIX HAIOT MUTOTeHETH=
YeCKMe CMeKTPhl HePBHBIX BOJIOKOH, COCTaB KOTOPHIX, KAK BHISICHUJIOCh;
oripefiesisieTcsl MHHepBUPYeMOi UMH Mblileid. y

JleHCTBUTENLHO, NMOCHe TOI0, KaK ObUIM YCTaHOBJIEHE! 3HAUYUTEJILHEIE
KayeCTBEeHHble pa3JInyusl SMMCCHOHHBIX clleKTpoB n. tibialis U n. pero-.
neus JIATYIUKH, NepBLIA U3 HUX Mepepe3bBalICs y BX0[a B HKPOHOIKHYIOS
MBIy ¥ B Hee MMIJIAHTHpoBaJics n. peroneus. [loce 3aKuBJieHHSH
HepBa CHEKTP ero M3JyYeHUs] OKAa3aJiCsl MIeHTHYHBIM CO CIEKTPOM
n. tibialis. !

It 3aMeyaTeibHble NIPOLECCH! MePeCTPOMKH HOCHTeJiell NMPoLEeccoB
B030Y)K/leHUs] — HePABHOBECHBIX KOHCTeJUJITUMH — MOAHUMAKT eCTe-
CTBEHHO BONPOC O CBSI3M MEXKAY HepPBHbIM M MbllleYHbIM BOJIOKHAMH.

CoBepllleHHO 0YeBHJHO, YTO THCTOJIOTHYeCKHe KapTHHbI, TOJIyYeH-
Hble [laXKe CaMbIMM yTOHYeHHBIMM METOAMU HCCllefloBanusi, o0 phIBAIOT-
€51, TAK CKa3aTh, HA CAMOM MHTepeCHOM MeCTe. MCTHHHBINA «CTHIK» Me-
YAy TOCJIeJHUM 3BEHOM TOT'0, YTO ellle MOXKHO HA3BATh LleNbI0 HePBHBIX
B71eMeHTOB ¥ HaYaJIOM MLILIEYHOTO ANNApaTa, MOXKHO cele Npe/iCTABUTH
JIMLIb B BeJINYMHAX MOJIEKYJISIPHOTO MOpPsifiKa.

Pa3BuTble HaMM MpeACTaBJIeHUs] AT HeKOTOPHIH MOAXoA K 3ToM
npobneMe, TaK Kak Obisio 00HAPYIKeHO lerpajia UOHHOe N3y YeHHe Mbllil-
Lbl, @ CJIeIOBATeJIbHO, M HAJIHYHe B MblIIeYHOM BOJIOKHE HepaBHOBECHBIX
KOHCTeJUIALUH.

Mo)XHO 1O03TOMY NpeAINOJIOKUTb, YTO MepPeXoi HepaBHOBECHBIX
KOHCTeJUIALMIA, NPUYKCIIsieMBbIX K BHYTPUMBIILIEYHOMY HePBHOMY afl-
napary, B KOHCTe ULy, 0003HayaeMble KAK MblllleUHble, COBepluaeTcst
HellpepLIBHO, T. €. 0e3 BO3MOYKHOCTH KaKoro-nubo ollyTHMoro oTrpa-
HMYEeHUs] TeX M Jpyrux.*

CocTaBHTb CKOJIbKO-HHOYAb 000CHOBAHHOE peACTaBJieHHe O CBsI-
34 HepABHOBECHBIX MblLIeYHBIX KOHCTeJUISIUMH ¢ COOCTBEeHHO COKpAaTH-
TeJIbHBIM AaNNAapaToM, HOCTPOEHHBIM, TMOBHAMMOMY, U3 [JIMHHBIX le-
Iieil MOJIeKyJl MHO3HHA, B HACTOsIlllee BpeMs1 BPsifl JIK BO3MOYKHO. CTOJNB
7Ke MaJlo MO)KHO CKa3aTb M 0 B3aHMOOTHOLIEHUSIX Me)XAY MeRMaTOpaMH
U HepaBHOBEeCHBIMH KOHCTeJUISILUSIMM.

XapakTep B3aMMOOTHOLIEHHII HEepPBHBIX BOJIOKOH M HepBHOI'O BO3-
Oy>xniennsi ¢ 3(peKTOPHBIMH OpTaHaMU )>KeJIe3UCTOTO XapaKTepa Mbl
ocTaBUM 6e3 pacCcMOTpeHHsI.

3. IIOJIE MO3rA M BBICIIASI HEPBHASI AEATEJIBHOCTD -

TonsiTHe Tonsi Mo3ra BBefieHO HAMU CBbillle [BEHANLATH JieT TOMY
Ha3aJl U y>Xe TOIZla Mbl IPUAANIK eMy CBoeoOpa3Hoe MpefcTaBlieHUEe — -
MO3TOBOr0 KOHTHHYyyMa. B pnanbHeiflleM OHO IOJIyuMIIO pasBHTHe Ha

* JleTanbHbii, 0 CHX NOP €Lle He MPOBENeHHBIi CEKTPaJbHbIM aHaJINU3 Aerpa- -
JALMOHHOI'0 M3JlyyeHHs1 00enx KaTeropuii mor .6bl BHECTH HEKOTOPYIO SICHOCTH B |
3TOT BOMPOC. 5
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ocHoBe OOHMPHBIX McciefoBanuil A, A. Ty pBuu® Hajg MuTOre-
HeTHYeCKUMM (eHOMeHAMM IpH Bo30Y)KIEHUH MO3roBOH M MO3)KeuKo-
Boil Kopsl.

IJT0 NpefiCTaBJieHNe SIBISIETCS OfHAKO JIMIIb 3JleMeHTapHOM OCHo-
BOH [1s1 fanbHellero paspUTHs NPHMHLKIIA B HOBOIl KOHLENIMH II0JIS.

B nepBonavanbHo¥ KOHUENIMM KOHTMHYYM LEHTpaJibHOW HepBHOM
CUCTeMBI MCYEPIBIBAJICS CIIEYIOIMM MOJIOYKEHUEM.

B Mo3sroBo#t Kope CyHecTBYeT TpeXMepHAasi MOJIEKYJISIpHAsT KOHCTe -
JISILMS, B KOTOPYH HE TOJIbKO KaK Obl IOTpy)KeHbl TMCTOJIOTHYECKHE
3JIeMEHTHl LEHTPaJIbHOM HePBHOM CHCTeMbl, HO M GIPONUTAHBI €I0.
CBoeoOpasiie THCTOJIOTHUYECKUX 3JIEMEHTOB, OTAEJbHble LEHTPHl WJIH
y3J10Bble TOUKU KOHTHHYYMa, WM l‘paILI/IeHTbI NoJIt He MrpawT B 3Toil
KOHLEMIUY 3aMeTHON poJiu.

Ha camopoBieloliee HenpepbIBHOE COCTOSIHME KOHTHHYyMa Kak Obl
HAKJIAABIBAKTCA COCTOSTHUS Bosb'ynqlennﬂ BhI3biBaeMble addepent-
HBIMH UMIyJIbCAMHM, HO OKOHYaTeJIbHbIH pe3yJIbTAT, T. €. KaK HCUXU-
YeCKUe, BoJIEBble AKTHI, TAK U pe(JIEKTOPHbE aKThl 10 CBOEMY Cofiep-
AHMI0 B 3HAYMTENILHON CTemeHH o0ycroBIMBaTCA COCTOSTHMEM Ca-.
MOr0 KOHTHHYYMa. )

[NonusiTve KOHTUHYYMa, BBeJIcHHOE JUUISI MO3TOBOM KOpHI, 10 cBoemy
CYLIECTBY He JONYCKaJio 3KCTPaloJUpOBaHUsl Ha npyme cncn*emm u
TaK¥e DNONBITKY HAMHM He IpeflIpMHUMAIINCD.

BBejieHMe NOHATHS KJIETOYHOTO MOJIsl, KAK YHUBEPCAanbHOIO 6uo-
JIOTMYeCKOro NpUHIMIA, CTABUT BONIPOC O KOHTPIHyyMe Ha COBepIIEHHO
HOBble OCHOBAHMSI B [IBOSIKOM CMBICJIE.

Bo-TiepBblX, KOHTHHYYM CTAaBUTCSI B HENOCPEACTBEHHYH CBs3b H
3aBHCHMOCTb OT KJIETOYHBIX MoJied HEepPBHBIX KJIETOK, Bo0OLle He (pn-
TYpUPOBABIIMX B €ro NepBoHAYaJIbHON KOHUEINIMY.

Bo-BTopbiX, 06IHOCTH OCHOBHOTO NPUHIMIA cOmKaeT Npouecch
B lleHTpaibHoli HepBHOI CUCTeMe C JIOGBIME GHOJIOTMYECKMMH TIPOLieC-
CaMU U 3THM CaMbIM N03BOJIsieT PacCMaTpHBaTh MO3roBOH KOHTHUHYYM
KaK crenuabyblii cnyyail Gosnee ofmero nopsifika siBJieHU# B TeCHOM
aHaJIOTHU ¢ mpolleccaMu 3mbpuoreHesa. .

McxogHbM NMYHKTOM Hallefi TemepellHel
KOHCTPYKUMU OypeT NHNoONMBTKAa BOCCO3HAHHU A
MO3roBOro KOHTHMHYyMa KaK pe3ynbTaTacCHH-
Te3a U3 KINeTOYHHX nolJei EcmM KOHTUHYYM mpef-
CTaBIIsieT CHHTe3UPOBAHHOe oblllee 10Jie, TO IO aHAJIOTHS C sMOpuoHAIIL-
HbIM TI0JIeM Ype3BbIYaifHO BeJIMKa M MOYKeT paccMaTpuBaThCH Kak o06u-
HOCTh MO CYIeCTBY. ITa MbICIIb NPOBOJMIACH HAMH Y)Ke MHOCO JieT
Has3aj NpH aHaJM3e 3pUTeJIbHOrO aKTa.

CBoeobpasne MO3TOBOro IOJIS LieJioro olNpefelisieTCsl CaMMM  pac-
npe/ieJieHHEM HePBHLIX 3JIeMEHTOB, He MMeEIOLIMM aHaJyioruii B APYTHX
CHUCTeMax. N

Ecnu oCTaHOBUTBLCSI HAa CepOM BellleCTBe MO3TOBOUW M MO3XKEUKOBOYU
KOpbl, TO 3aKOHOMepHOe NPOCTPAHCTBeHHOE paclpejiefieHue U OpHeH-

* Heony0nuKoBaHHbIE OAHHLIE,
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THPOBKA HePBHHIX KJIETOK c6nn>1<aeT UX 10 HeKOTOpPOH CTelleHH C 3MHU-
TeJIMAJILHBIMI KOMIUIEKCAMH, HO B TO )Ke BpeMsl 3HauuTelbHHe CBOGOJI-
Hble TIPOMEXKYTKH MEXY KJIeTKaMH CO3AAKT U CYIeCTBeHHblE pasii-
yusi M)y o0eMMu CUCTeMaMH.

Eciin MCXOIMTb U3 OCHOBHOI'O MOJIO)KeHMsl, YTO IIoJie CBSI3aHO C
SIAPOM, TO CO3HAeTCs IMoJIHasi aHAJIOTUSI MEXAY KJIETOYHBIMH TeJiaMHU
SNUTEJIMAJIbHBIX KJIETOK U MEKJIETOYHbIM HPOCTPAHCTBOM MO3TOBOM
TKaHU. ’

B onHolt M3 mpeAbIiyIMX TJIaB Mbl y)Ke BCTaJIM HA TOYKY 3peHMsI,
YTO He CyLIeCTBYeT oNpefieJieHHbIX TPAaHUL, MeXLy TeJIOM HepBHOM KileT-
KU 1 OKpy)Kamouieii ee cpefioii. 910 coobparkeHue, OCHOBAHHOE OTYACTH .
Ha 3MOpHMOJIOTHYECKMX, OTYACTH Ha TUCTOJIOTMYECKUX JIAHHBIX, CTAHO-
BUTCS] 0COGEHHO aKTyalbHbIM IpU INonblTKe (OPMyJIMpOBaTh 3aKOHbI
ofliero Mo3roBoro rnoJjsi.

HepBHble KIIeTKH SBJISIOTCA 3[eCh JIMIL MaKCH My MaMH,
Kak Obl BKpanjeHHbIMY B HellpepbiBHoe o0lljee MO3roBoe MoJie.

CHHTe3MpOBAHHOe AKTyaJlbHoe MoJie Mo3roBoil Kopwel OypeT obna-
NaTh NPH 3TOM HEeKOTOPbIM MEXKJIETOUHbIM I'pajiieHToM, B Hemocpen-
CTBeHHOM GIM30CTH K SIAPY KaXKAoM KIleTKu npeobniafaeT CoGCTBEHHOE
ee nojie, B NPOMEXKYTKaX MeX(ly KJIeTKaMH aKTyallbHoe mosie Oyner
KaK 6bt 06e3/MUYEHO 110 OTHOMIEHHUIO K Ka)KjLoi KJieTke,

Tlonsitne KoHTMHYyMa mpuoOperaer, TaKuM 06pa3oM, CoBeplIEHHO
HOBYI0 oKpacKy. Tenepb oHo ollpefiesIsieTCsl TeM, yTO LM HA MU Y € C-
KUH NPpPUHUHUOD—KIEeTOYHOE noje, BBH XOHPJ/-
mMee 32 nNpefeliBl KJIETKHM B MeXKJIeTOUYHOE
NpoCTPaHCTBO,~—C03/aeT HeNpPepHBHYW CBsI3b
MeXJy KIeTKaMWM U pe3ylnbTHpylomee obmee
nmoje sSIBNsieTCs OAHHMUM HeNpPepHLBHBM H He-
Pa3pbBBHBHM ILeJbIM C BKpamJeHHBMH B He-
ro TOYKaMMU TymeHUs» HUJIM MAaKCUMMYMOB, a
MMEHHO BHYTPDUKIETOYHHMHU paifoHaMu KIe-
TOYHB X NoIe#. )

" Besikue Mo3auyHble TIpeiCTaBJIeHUs1 0 CTelleHd 060coOJIeHHOCTH OT-
AeJIbHBIX HelPOHOB 0TNAJAT, eCNM He B Gonblueil, To mo Kpaiinedl Mepe
B TOil )Ke CTelleHM, KaK U npn NepBOHAYAJIbHOM NIpeJCTaBJieHMH O KOH-
THHyYMe.

Obumee (axkTyanbHo e) TIoJe MO3TOBLIX LEHTPOB obyapaer
upe3BBIYaifHO CJI0YKHOI U B NMPUHLHUIIE COBEpIIEHHO Mo CT O 51 H H 0 #
apXUTEKTYpoil, KOHEYHO, JIMILb B TAK Ha3blBAEMOM 4B3POCJIOM» OpraHHU-
3Me, T. €, IIPU [OCTUIKEHUU OKOHYATeIbHO BeJIMYMHBI M IPOCTPAHCTBEH-
HOT'0 pacrpefiesieHHs1 HepPBHBIX KJIETOK.

Ono npefcTaBnsieT, TAKUM 00pa3oM, KAK 6l KO HCTAHTY HJH
MHBapUaHTy OpraHuMsMa, onpejiensnipmyi ob-
Ui XapakTep ero peaxuui, H,eCu uMeTh B BUAY
NPOSIBJICHUST BLICILeii HepBHOM JlesiTeJIbHOCTH, U «XapaKTep» VHJMBULY-
yMa B o0UeNIPMHATOM IICHXOJIOTHYECKOM CMBICJIE CJIOBA. ,

Tak Kak Kopa NoJiyluapuii ¥ Mos)KeuKa TIpefiCTaBIsieT NOUTH 3aM-
KHyTble B Cefe IIacThl Ype3BLIYaANHO CII0)KHOH (POPMbl, TO NPAKTUYECKH |
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HEBO3MO)XXHO YCTAHOBUTb Kakue-mu60 ocM My myockocTH oTcuyeTa,
1o KOTOPBIM MO)KHO 6buio Obl BHICKA3aTh XOTS Obl fipennostoykeHUe 0
rpajienTax o0uero noJisi, No00HO TOMY, KaK 3TO yJlaeTcsi B HeKoTOPHIX,
CpaBHUTeJILHO NIPOCTHIX cnyqaﬂx sMOpHoreHesa.

BmecTe ¢ Tem, IpH rpoMajiHoM KoJIMYeCTBE U TYCTOM pactiolioyKeHuu
HEPBHBIX KJIETOK MO)KHO CUMTaTh, YTO KOOPAMHATH KJETOK, HaXOMsi-
IUXCA He HA CIMUIKOM aJIbHUX paccmmmﬂx ApYyT oT p,pyra BHOCSIT
JIMIIL HUYTOYKHBIE pa3Jinyusl B MX AKTyaJibHbie I10JIs1. HOSToMy " BCe
TpOLECCH, NpoTeKae B HepaBHOBECHBIX KOHCTEJUISILUSIX (B npef-
TNOJIOYEeHUH, UTO OTCYTCTBYIOT YUCTO MeCTHble BO31EHCTBYS Ha 7Ty Miu
WHYI0 Tpynny KJeToK), OyayT NpeAcCTaBisTb, BooOllle roBopst, Henpe-
PBIBHYI0 M CPaBHHTEJIbHO Me/UieHHO BapbUpPYIOIYI0 (yHKUMIO 0T Ko-
OpAMHAT JlaHHOHN TOYKH.

TakoBa npubnu3KTesbHO KapTUHa olmlero Mb3roBoro Ioiist, B3si-
Tasi B abCTpaKLMu, T. €. MBICJIEHHO BIIOJIHE M30JIMPOBAHHAS OT Bnelm{ero
Mupa 1 BO3[ieWCTBMSI APYTHMX CHCTEM OpraHM3Ma.

Ipu. peanbubix 06CTOATENLCTBAX K LEHTPabHOY HepBHON cUCTeMe
HeTNPepLIBHO IOJIBOASITCS CaMble pasHooOpasHble UMITYJILCHI, KaK pas-
JIMTOT0, TaK U GoJiee JIOKaJIM30BAHHOT'0 XapaKtepa. Bmecre ¢ TeM 3nech
e HeﬂpeprBHO 33apOXKAANOTCST HOBble HMITYJIBCHI. :

Hama 3apaua 3akmouaercsi B ToM, 9To0bl HA OCHOBAHMHM Pa3BUTHIX
Bhillle Coo0parkeHuit cocTaBUTL cele NMpeCTaBJieHMe O pacNpoCcTpaHEHUH
U TpaHCHopMalMU 3THX MMIYJILCOB YIOJ BJIMSIHMEM MO3TOBOrO TOJIS.

Me1 OyzieM NpH 3ToM MCXORUTb U3 PpasBUTHIX B Ipefibifylleif raaBe
npeAcTaBlienui o npoueccax Bo30yennsi B peuemopax ¥ adpdepent-
HBIX HepBHBIX BOJIOKHAX.

HenHble mpoueccsl Bo30y)KIEHUS pacnpoCTpaHsioTCs 1o HepBHBIM
BOJIOKHAM B cdiepe AeiicTBUst mosleif M Ba HH OB C KM X sfep. Ho-
BbIif M upe3BHYaliHO CJIO)KHBI 3Tal HpoLlecCa BO3HUKaeT IPU BXOIKJe-
HUU a(upepeHTHOT'0 BOJIOKHA B ctpepy o0llero noJis uen’rpanbnoi& HepB-
HoMl cucreMsl.

B 1o BpeMsi, Kak [p 3TOr0 MOMEHT2 MBI PYKOBOAWINCD I'HMCTO-
JIOTMYeCKUMH JAaHHBIMH O CBSI3SIX MeXKAY KJIETKaMH pellellTOpoB 1 ad-
(epeHTHEIMM BOJIOKHAMH, BKJIOYas U KJIETKy IiepBor'o HeHpoHa (xo-
HEYHO, 338 UCKJIIOYEHHEM ceTanKn) Hallla KOHCTPYKIKSI B obnacrH HeH-
TpaﬂbHOﬁ HEePBHOI CHCTEMBI IOJDKHA B 3HAYMTEJIbHON CTeleHU ocBob0-
JWTLCST OT TpPefCTAaBJieHUil XapaKTepa MHKPOCKOTMUECKUX KapTHi,
TaK KaK 37leCb Mbl OnepUpyeM € MOJIEKYJISIPHBIMU KOHCTeJUISILIUAMY,
KOTOpbIe B HallleM IIpefiCTaBJieHMM BoBCE He OrpaHMYEHBI TipeAesaMu
HEepPBHBIX BOJIOKOH, TeJIOieH/pHii, OIUIETAIIUX HepBHble KJIETKH, Ca-
MHUX HepBHBIX KJIeToK M Aa)ke HellpolUJISA B THCTOJIOTHYECKOM CMBICJIE
3TOT0 CJoBa.

Tpe>kzie Bcero oNpefie M Te NP OSIBIIEHUST B UEHT PaJibHOM HepBHOIH CH-
CTeMe, KOTOpble MOT'YT IOJIy4UTh HOBOE OCBellleHNe B Halued KOHLEIINH.

OxapaxTepusyeM MX CIeAYIOUMMU I0JI0YKeHUSIMM:

1) Tlpn ¢Qu3noJIoTHYeCKUX COCTOSTHMSIX oOpraHusma’ [OMHHMPYET
O[HO3HAYHAsl CBSI3b MEXKAY COCTOSTHUAIMM BO30Y)KpeHUs peLeNTOpOB H
BLI3BIBAEMBIMUM MMH OLIyLIeHUSIMU.

133



BMmecCTe € TeM 3Ta OfHO3HAYHOCTL JajieKo He De3yCJioBHA, TaK KaK ;
U B HOpMe, a TeM boJice IpH OTKJIOHEHUSIX OT Hee, fiaeT cebst 3HaTL, u i
HHOITA B OYeHb 3aMeTHO! CTelleHH, UHTep(epeHLUsT HECKOJIbKUX O HO- |

BpeMEHHbIX OIylieHui. ,

2) B usBecTHOli Mepe OAHO3HAYHA CBSI3b MEKAY DPSACM IIPoLECCOB
B030y)KAeHUs peLeNTOpPOB M ONpefieJieHHbIMU 3(peKTOPHBHIMA AKTaMH
(TaK Ha3pBaeMbIMH peduiexcamu). OfHaKo, B 3HayuTesibHO Gonbmieid -
cTerieHd (B 00JIbIIMACTBE CJiyYaeB) 3eCh KOHCTATHPYETCST OJ{HOBpPEMEH-
HOE BMeNIATeNIbLCTBO JAPYTMX MMOyJibCOB, B TOM YHCJie U BOJIEBBHIX,
HapylIawIUX ofHO3HAYHOe (YHKUMOHUPOBAHUE pe(yieKTOPHOW AyTH.

3) IposiBneHus Boiclleil HepBHOH [iesTeIbHOCTH HeNpepbIBHO 3BO-

JINLMOHMPYIOT B TedyeHMe MBAMBUayanbuoit »xu3pM. IlogobHo ToMy,
KaK CoMaTHhyeckKas Cepa opraHM3Ma HpoXOAUT LIUKJI 3MOpHOHAILHOT'O
pas3BUTUS, LeHTpaJibHasl HepBHAsI CHCTeMa 3BOJIIUOHMPYET HOYTH Ha
BCeM HPOTSDKeHHH YKUIHEHHOTO LIMKJIA. IBOJIIOLMSA COCTOMT M3 pa3Hoo0-
pa3HbIX TPOLIECCOB ¢3aMIOMMHAHMSAY, TIpHoOpeTeHNs] HABLIKOB M T. [i.
.. 4) B nenrpanbHoii HepBHOIl CHCTeMe HENpepbIBHO BO3HUKAKT HM-
NyJbChl 11 3PeKTOPHBIX OPraHoB U Cy0heKTUBHO OKpalleHHble COo- .
CTOSTHMSI (JKeNTaHMS, CTpaxX M T. I.). BoseBble aKThl O0TMeyeHHI BCerAa
HEKOTOPOU CTeNeHbI0 ¢UMHJIeTepPMUHU3MA. '

. Ka)xgoe U3 nepeyucneHHbIX HaMu NpOSIBIIEHMI 3aKnwyaeT B cele
Kak Obl BHYTpeHHee NpPOTHBOpeYHe M UX COBOKYIHOCTL COCTaBJsieT
TPYIHeHIIYI0 ¥ Hepa3pelIUMYI0 3afjady Kak JUIsI HelpOHAJIbHBIX Teo-
PUIi, TaK M [J151 APYTHUX NOIBITOK 00bsiC HeHusl, 6asupyomuxXcst Ha o0bly-
HBbIX aHATOMMYECKUX MJIH (pU3MOJIOTHYECKUX Npe/ICTaBJICHUSIX.

Tonbitaemess NpubIM3NTLCA K 3T0i Npobiieme ¢ TOUKHU 3peHMs] pasBu-
TO# HaMM B OOHIMX YePTaX KOHUEIMLMMY.

INepBas 3afaya 3aKy0YaeTCsi B CIIEAYIOLIEM:

KoHCTaTHpoBaHUe OfHO3HAYHBIX MO CYUIECTBY, HO JieTKO Hapylia-
eMbIX cBsidell Me)xny a(pepeHTHHIMM NPOLECCAMHM U OILYUIEHHSIMHU HJIH
addepeHTHEIMU UMIYJibcaMH (pe(dJieKCH) 3acCTaBNsieT IPeANOJIOKUTh
CYHIeCTBOBaHME, C OfIHON CTOPOHBI, MOCTOSAHHBEIX, 000COOJIEHHBIX aml-
NapaToB UJM CBsi3ed, TaK HarjsifiHO MJLIIOCTPUPYEMBIX THCTOJIOTMYeC-
KUMU KapTUHAMU HelpoHOB, C ApYrofl CTOPOHBI, KAKUX-TO MOOOYHEIX
CBsi3ell 3TUX CHUCTeM, MeHee NMOCTOSIHHBIX U GoJice 3aTPYAHEHHBIX. Ye-
pe3 CBSI3U BTOPOro pojia NOABOAATCS UMIYJILCH K JOMUHHDYIOUMM CBSI-
35IM UJIM annaparaM Jiullb NPU CHelMalibHbIX OOCTOATENbCTBaX, KO-
TOpble Mbl BOCIIpMHMMaeM GoJiblieil 4acThi0 KaK HapylleHMe HOpMalib-
HBIX TpOsIBJIeHUIl CTaHAapTHOro Tumna (Hampumep, TUNHMYHBIX peduieK-
COB). .

Jra nabuIbHOCTL B3aMMOOTHoIleHUH! CBsi3ell MepBOIro U BTOporo po-
[ia He MOYKeT HalTH afi3KBAaTHOr0 0ToOpakeHHsi B CTa0MIIbHOM aHATOMM-
yecKoM ammapate, Geapasnuuno, OyayT JM 3T0 HeWpOHH UM Helipo-
mUib U T. I.

Mbl noKHBEI BBeCTM IpefCTaBJieHHe 0 KaKOM-TO anmapate Takoi
Ye CTeneHU JabUNbHOCTH, Kak W Habnonaembie 3(dexTs, U BMecre
¢ TEM He JOJDKHBI «Tleperu0aTh NaJyiKy» M JIMIIATL MO3TOBOIi anmapar B
ero COBOKYIHOCTH TOM CTelleHM yCTOHUMBOCTH M a)Ke KOHCepBaTU3Ma,
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KOTOPBIMH OH OXapaKTepusoBaH B IepBOM NPUOIIMIKEHUH, T. e. IpH
HaunboJee yCToHUMBBIX 00IMX YCIOBUSIX.

OueBnjiHa HeoOXOAMMOCTL HEKOTOPOH MyalMCTHUeCKoH KoHuenuu.,
T. €. HAJIUYKsA, C OJIHOM CTOPOHBI, HHBAPUAHTHI, C APYTOil CTOPOHBL, KaK
Ob1 TeKyyeil cuCTeMBbl, TpaBAa, NOAYMHEHHOI HHBapuanTe, Ho obyajao-
el 3HAUMTeNTbHOH CTelleHbI0 CBOOOJ M KAK-TO CBSI3AHHOH C yCToiym-
BoOil cucTeMoil.

Bonee yrmyOneHHoe mnpefcTaBlieHve O 3HAYEHUM STUX 4CKPBITBIX®
CBsi3ell Mbl MO)YKeM TI0JIy UUTh Ha OCHOBAHUM HOBBIX MCCIiefioBanmMii A. A.
IFypBuu®*

INocne Toro, Kax ObUIO BHISICHEHO, HA OCHOBAHMH YHCTO MUTOIeHeTH-
YeCKUX [aHHBIX, CYH[eCTBOBAHMEe LEHTPOCTPEMHUTENILHBIX MMIYJIHLCOB
B [IBUTaTeJIbHbIX, BOJIOKHAX, [iaJibHelllne UCCIIeIoBAHUS NIOKA3aJM, YTo
3TH UMIYJIbCHL KaK Obl paznuBawrcs quddysHo B oblmpHolt obnactu
COMHHOTO Mo3ra U HeoOXOUMB! [7is1 NpaBUIJIbHOIO (QYHKIMOHHPOBAHKS
addepeHTHRIX HEliPOHOB.

K 3TuM BhiBogaM NpUBOASAT CliefyIOUIHe 3KCIlepUMeHTallbHble AaH-
Hble. OUH U3 MOCTOSTHHBIX M XOPOLIO U3yYeHHHX pedieKCoB JIATYMKY
{coxpamenre m. semitendinosus IpU MeXaHUYECKOM pasfipajeHUH
olpeJieJieHHOTO yYacTKa KO)XM Ha BHYTpeHHell JIOBepXHOCTH BepxHeil
yacTd Oefipa) WM COBeplLIEHHO MCYe3deT MJIM CTAHOBHTCS KpaliHe He-
peryJisipHbIM IIpU Nepepe3ke n. tibialis y ero BXofa B MKPOHOXKHYHO
MBIIILY, UM ABUTATeJIbHBIX KOPELIKOB Apyroil KoHeuyHoCTH. K3 3roro
Criefiyer, 4To CO CTOPOHBbl ABUTATEJIbHBIX BOJIOKOH HeNlPePHIBHO IIOCTY-
20T UMITyJIBCHI, HeoOxonumbie 1751 Becniepeboiinoro (QYHKUMOHMPOBA-
HUs1 peduieKTOpHOW Ayru, ycTaHOBIIeHHON Me)XLy oOIpefie/IeHHBIM ydYa-
LTKOM KO)X! M ollpefieJieHHOM MbIHINEi, NpryeM CaMa iyra . orepaTHUBHBIM
BMelIATeJIbCTBOM HUCKOJILKO He 3aTparuBaercs.

MuroreHeTnyecKuit aHau3 oOHapyIKUBaeT NIpH 3TOM, UTO OOBEKTOM |
BO3EHCTBUS MMIYJILCOB SIBJISIETCS] MMeHHO aQdepeHTHbI HelpoH,
TaK KaK HapylleHue pedJieKca CONpOBOXKAAETCS U PE3KMM HapylleHHeM
MHTOreHeTHYeCKUX sIBjieHMii B HepBe.**

Xots1i 3TH HAOMIOIEHUs] OTHOCSTCS JIMIIb K OJHOMY onpe/ieJIeHHOMY
pedriekcy, ofHAKO MX SKCTpamoyisiusi SIBJISETCS] BIOJIHe 3aKOHHOM,
TaK Kak abCoNOTHO HeBeposiTHO, 4To0bl H3yueHHasi pedueKTopHast
Jayra, T. e. o6a 3aMHTepecOBaHHble HElfpoHA 3aHMManM KaKoe-TO 0CO-
©H0e MeCTo Cpe BCeX Apyrux cucreM. Takum obpasoM, B 00001eHHOM
BUJIe Pe3yNbTaThl ONLITOB CBOASITCS K CJIE[YIOIUM TOJI0KEHUSIM.

B mpenenax no xpaiineit Mepe Toro yyactka CHHHHOTO MoO3ra, Ko-
TOPbIi OTHOCUTCS K HI)KHel KOHeYHOCTH, CYHIECTBYKT CCKpBIThIEY CBsI-
34U CoBepllieHHO pUddy3HOro XapakTepa Me)Iy BCeMU MOTOPHBIMH
IleHTpaMy (KJIETKAaMM) M BCeMM CeHCOpHeMM Heliponamu. Tor dakr,
YTO0 BhHIaJileHNe HOPMAJIbHBIX MMNOYJbCOB CO CTOPOHBI  JIBUFATeJIbHOU
cdepsl IPUBOIMT K HeyHOpPS/IOUEHHbIM, T. €. Kpaline pasHoo0pa3HbIM 1
KaTtpU3HBIM SIBJIEHHSIM BBITIAJIeHUST, YKA3bIBAET, YTO M UMITYJIbChI, IOMUMO
pauddysHocTH, oXapaxTepu3oBaHe cBoelf JaOUIBHOCTHIO.

* HeonyGnuKoBaHHbE HaHHbLIE.

##% CoxXpaHsieTcsi M3NyUeHHe WIIOKOsi» U MCUe3aeT M3TydyeHue npu BO3CY>KIeHHH.
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Mbl cuMTaeM IO3TOMY, YTO NMOMCKM Jfisi HUX OfipefieJieHHOro, MoO-
CTOSIHHOT'O aHATOMUYECKOIo Cy6CcTpara He MorJii Obl NMPOSICHUTL B K-
Kot Obl To HU OblII0 Mepe CyI{eCTBa npoueccd,

HMenno K aTHUM ¢CKpBITHIMY u(Qy3HLIM CBSA3SIM HPUXOIUTCS TIpH-
MeHHTb Ty [IyajlMCTHYeCKYl KOHCTPYKIHI0, 0 KoTOpoi Bbille Onina
peub. :

Mbl ipvHMMaeM, TG ¢CKpbIThiey uddysnble cBsI3M  oCyLIECTBIISOT-
€51 KOMIUTEKCOM HePaBHOBECHBIX MOJIEKYJISIpHBIX KOHCTEJUISILMEA, Ipef-
CTaBJISIIOMMX TPEXMEPHYH HellpepblBHYI0 ¢uCTeMy, 3aNOJIHAIIYI0 K
NPOHM3LIBAIOI[YI0 BCe MO3T0Boe BemeCTBo. ['MCToJIOTMUECKHe 3JieMeHTBI
HelipoIMIsl NiPEfICTABIISIIOT, MOfOCHO HepBHbIM (UOPUILIAM, KoMOMHA-
LU0 PABHOBECHBIX CTPYKTYP M HepABHOBECHAIX KOHCTCJUISIGUHM, IIPO-
© MEXXyTKH )Ke MEeXTy HUMH Ipe[NoNIOKUTENILHO 3allofHEHbl HCKITIOYH-

TeJIbHO HEPABHOBECHBIMH KOHCTEJIIISIL{USIMH. ;

Cocrosinve BCeil HepaBHOBeCHOM CHCTeMbl KOHTPOJMPYETCS] KOH-
CepBATMBHLIM (PaKTOpOM, MHBApHAHTHBHIM MoJleM LieJIoro, OMNpeesisiio-
nuM oy ycToluMBoCcT, BCcexX NposiBienuit. Ho Hapsimy C 3TUM
HepaBHOBECHbie KOHCTEJUIIMY SIBJBTIOTCS CyOCTpaToM —pacripoCTpaHe-
HUs1 GeCUMCIIEHHAIX IENHbIX YTPOLECCOB, MOABOMMMBEIX K LEHTpabHOM
HepBHOI cuUCTeMe pasHeOOpa3HBIMU pellelTTopaMu. -

Berynas B cdepy peficTBusi o0liero MosroBoro fonsi, INpuxofsiiye
OT Heprepuu HenHble Npoliecchl Bo30yMjleHUst TpeTepleBalOT U3Me-
Henusi. Ilpu 3ToM BriosHe eCTeCTBEHHO IIPEfCTaBUTL Cebe, UTO pe3yJib-
TaThl BO3[eMCTBUS NoJisl Mo3ra IpOSIBJISIIOTICS HOCTelleHHO, Iporpec-
CHpYSI 10 Mepe pacrpocTpaHeHusi AaHHOTo IeMHOTo Ipoliecca Io MoJie-
KyJIIpHOMy CcyOcTpaty Mo3ra. TakuMm o06pazoM, DpHU TIPOX0XeHUN
olnpefieJIeHHOI'0 MYyTU IeprpepryeCKuil MPOLECC NOCTENEHHO CPIaXU-
BaeTCs. JToMy IpefICTABJIEHUI0 Mbl IpMfaeM OoJibllioe 3HaUeHUe; TaK
KaK MMeHHO OHO CIIOCOOHO ysICHMTh HaM OfHOBpeMeHHoe CyllleCTBOBAHKE
OCHOBHO# TUIIOBO! O[IHO3HAYHOCTH BOCUPHUSITHR U pe(uIeKTOPHBIX IPO-
1IeCCOB M Ty GoJiee UM MeHee 3HAYMTENILHYIO CTelleHb WHAETEPMHHU3MA ,,
KOTOphIit MX XapaKTepuayer.

HelicTBUTENIbHO, €CJIM  OXapaKTepU30BaTh NepuepuuecKuii Len-
HOM IIpollecC Mo CTeNeHH €ro MHTeHCUMBHOCTHM (N0 KOJIMUeCTBY 3aXBa-
YeHHBLIX HepPABHOBECHHIX KOHCTeJJSILUIA), TO M3 HAIUETo = Mpe/llosioMe-
HUs1 BbITeKaeT, YTo ecyalbles MpOLECCHl 3aTyX4alT B MO3TOBOM IOJe
paHbllle, yeM OoJiee ¢MHTEeHCUBHble». JlpyruMu cjioBamM; HMHTeHCHUBHLIE
neprdepryecKre pasfpakeHusl BLI3BIBAWT IieINHble TPOLECCHl, BHOCS-
e, 00nbHyI0 NepTypbanuio B IpefillleCTByOLlee COCTOSIHUE HepPaBHO-
BeCHOT0 KOMIUIEKCa Mosra; ueM Oojiee Cnalble, M Kakas-Hubynb ped-
JIeKTOpHasi Ayra, oCTampmasicsi He3aTPOHyToi mpH €nalbiX; I 0 C T 0-
POHHU X eil pasgpaenusix, npeTeplieBaeT HapylleHUe HOPMAaib-
HOTO TeYeHUs] CBOMX LeMHHIX NPOLECCOB IIpU Oosblliod UX HMHTeHCHB-
HOCTH.

TaxkuM 00pa3oM, KOHCepBaTHBHbIN, MHBApUAHTHLIM XapakTep Mo3-
roBoro HoJjisi leJiolo Kak Opl NpefoXpaHsieT- oCHOBHLIE ammapathbl pe-
aK1Mit OT BTOP)KeHUS cIalblXx HOCTOPOHHMX Bo30YMKleHMIT U BMeCTe C TeM
OTKpbIBaeT MyThb J7is1 OoJiee MHTEHCUBHBIX pasfiparkeHuii. :
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Cymecmenno HHOH siBNsieTcs1 mpoOiiema snomounn YIposiBsieHUH
BbiCllleld JIeATeSIbHOCTH LeHTpanbHolt HepBHOW CcHeTEMBI Ha np)ommennu
U3HEHHOTO LMKJIA.

CBoeoOpasve LeHTpaJibHOM HepBHOM CUCTEMBbl IIPOSIBJISI¢TCS € oCo-
GeHHOH SIDKOCTBIO B ee HellpephIBHO IPOrpecCUpyOileM (yHKUMOHANb-
HOM pasBUTHM, N0 KpailiHel Mepe B mnepBoil IQIOBHHe >KH3HEHHOTD
UKJIa. BCs1 COBOKYITHOCTb NICMXUYECKUX NPOSIBJIEHUH, T. €. TIOHUMaHus,
3aMacoB 3HAHUSA U CBSI3AHHBIX ¢ HUMHU (QH3UOJIOTHUECKUX AKTOB B MO~
TopHO# c(epe (HABBIKM, T. €. JIOJIYyABTOMATHYECKOE BBIIOJIHEHUE CIIOM~
HbIX KOMOVHUPOBaHHBIX [BH)KeHMi1) SIBJISIeTCS] MOCTeNleHHBIM, MEJJIEHHO
COBeplIAIOIMMCS] IpHoOpeTeHUeM B JKM3HH PpAacTymero U B3pocCioro
opranusma. Mol Mo)XeM BBIPAa3HUTh BCe 3TO HA 5I3bIKe (U3MOJIOTMH, CKa-
3aB, yTo (YHKUMOHUPOBAHME OCTaBJISieT HA MNeHTpalbHONH HepBHOR
cuCTeMe TOpasfio pe3ye BHIpa)keHHble CJlefibl, 4YeM Ha J00oii. ppyroit
cucTeMe opraniama. 3 e M o H (41) yrKe MHoTo JieT TOMY Haz3aj BBeJ AJs
BbIpA)KEHUSI 3TOr0 3HAaYMTeJIbHOTO (JaKTa oYeHb YAAYHBIH TepMHH
@HICpaMMar,

FoBopurb 06 3TMX 00lleW3BeCTHHIX 3JleMeHTAPHLIX (PaKTax HMeeT
KOHEYHO CMBICJT JIMILL B TOM CIy4ae, eCJIM Halla Ko#I{eIius npOTeKam-
IUX B IIeHTPaJIbHOM HepBHOM CHCTeMe MaTepHaJIbHLIX INPOLIECCOB MOYKeT
BHECTH HeUTO HOBOE B HAINM FIpefCTaBJeHHs. Mn nosiardem, trro 3T0
NelCTBUTENILHO MMEET MeCTQ."

JurpaMmel 3eMOHA o CYHIECTBY nnemmqum C HALIMM TIOHSTHEM
BeCTMIMANbHLIX HpouecCoB. Ho paspaGoTanmble HAMM- JIpeCTABJIEHUS
00 3THX TpoIeccax, KaK o6 obmebuosorHuecknk @axKropax, IMo3BOJs~
10T BJIUTb KOHKPETHOE COflepyKaHHe B OYeHb KapTUHHOE, HO B CYLIHOCTH
MaJio cofiepykaTellbHoe 0Go3HaueHWe 3eMOHA.

IMonbitkn coctaButh ceGe XoTs1 Obl OTAAJIEHHOE INpENCTABIIEHHE O
MaTepHaJibHBIX MPOIECCaX, JIEIKAIMX B OCHOBe 3HIPaMM, T. €. B OCHOBE
3aMOMMHAHMS TIEPE)KUBAHMII CO BCeMM BBITeKalOU{MMH M3 HUX INoCJef- -
CTBHMSIMM, OCTABJISTIOT HAMOONBILIYIO CTelleHb HeY/IOBJICTBODEHHOCTH CPEfH
BCeX npob’neM OXBaThIBaeMbIX TCHXo-Qusnonorueii. TlosToMy RaXKe
CKPOMHBIi 1Iar Bliepef 0 STOMY MIyTH MOI Obl CYMTATLCS yiKe KpPYHHBIM
3aBoeBanMeM. CpeiM BCeX- NOMBITOK CHOpMysMpoBaTh 3Ty HpobneMy
HauboJiblleTo BHMMaHMSl 3acJiy)KuBaeT BbICKa3aHHasi e pU HT oM
(Hering) MBICJb, YTO «NAMSITHY SIBIsIETCS] OMM JIOCTOSIHMEM BCeX MM~
BBIX CUCTEM.

Msi O5M3KM K ToH Ke MBICIIM, YTBep)KAasi, YTo BO BceX CJiyuasiX He-
KoTopasi OoJiplliasi MM MeHbIIAsi YaCTb HepaBHOBECHBIX MOJICKYJISIPHLIX
KOHCTeJUISI{UM, HellpepblBHO BO3HUKAWLIMX U HMCYe3aI0H[UX, HEPeXOoAUT
B OoJlee MJIM MeHee YCTOWUMBble MOJIEKYJISIpHBIE CTPYKTYPbl, TOCTEICH-
HO HAaKOIUISIIOLIKECS B TeYeHUE )KU3HeHHOTo LMKJIA W MNpUBOJSIIME K
HeoOpaTUMBLIM M3MEeHEHUSIM )KUBHIX CHUCTEM.

JT0 NpeACTaBJieHUE O3HayaeT NEHCTBUTENIbHBLIH HIAar BIEpeR B CHITY
TOT0, YTo M3 HalUMX OCHOBHBLIX NIOJIO)KeHUI eCTeCTBeHHO BLITEKACT Clie~
IyWitlee Ba)KHoe I0JI0)KeHHUe.

Haxorulenne pe3uiyyMoB BeCTUTHAJIbHBIX MPOLECCOB BIEYET 3a CO-
Goit mocTemeHHoe WH3MeHeHHe pe3yJILTaTOB BO3AEHCTBUS - KJIETOUHOIO
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ToNs1, a Cle[l0BaTeJIbHO, U HeNpepblBHO BO3HUKAKUIMX B CHUCTeMe He-
PaBHOBECHBIX MOJIEKYJISIpPHBIX KOHCTeIsAMIA. COBOKYITHOCTH IPOLIECCOB,
HENIOCPeACTBEHHO CBASAHHBLIX € NOCJIEJHUMH, Mbl 0003HaUaeM KaK «pyH-
KIMOHMpPOBAHVME» TAHHOH KJIETKH.

BoccTanoBuM Mbicnienno BCIO MOCTEf0BaTeNbHOCTH CoObITHi. Mare-
puanbuoit 6asoi, onpepensiiomei Bce CBoeoOpasye YKUIHEHHBIX IPOSIB-
JIEHU# CPABHMTENIbHO MOJIONOH KJIETKH, SIBJIsieTcsi KonQurypauusi we-
PaBHOBECHBIX MOJIEKYJISIPHBIX KOHCTeJUISIUMiA, B KoTOpble BCTyHaeT Cy-
LleCTBeHHAs! YaCTh NPOHMKAKIMX B KJIETKY NMHMEBbIX Tesl. XapaxTe-
PHUCTHKA KOHCTeJUIsiMii onpefieisieTcsl BCellelo CBoeoOpasueM aKTyallb-
HOTO MOJST KyeTKH. Bo3HMKamwOide M3 HePAaBHOBECHBIX KOHCTeJUISILUIA
.PaBHOBECHBIe MOJIEKYJISIpHble CTPYKTYpPhl (PESHAYYMbl BeCTUIMAJILHBIX
NIpOLECCOB) oTpaXkaldT CBoeoOpasre HepaABHOBECHBIX KOHCTEJIIALM,
M3 KOTOPLIX OHU CO3HaJICh. Ho BNoJiHe IMOHSITHO, YTO MX HaKoIlJleHMe
B pailoHe pelCTBUS KJIETOYHOTO TOJIsI BHIOM3MEHsIET B CBOK0 OuYepefib
XapaxTep pealiM3aluy AajibHeHIIMX HepaBHOBECHBIX KOHCTeJUISIMI Kak
B CHJIy M3MEHEeHUS] XUMHU3Ma CyOCTpara, TaKk U B CUJTy NPOCTPAHCTBEH-
-HOT0 paclpefieJieHUs] MaTepuasibHeIX yacTvrf (MosiekyJi). Ilpu atom He-
00Xo1MMo, KOHeYHO, NPUHATH BO BHUMaHHe, YT0 BeCTUTHAJIbHbIE CTPYK-
Typbl BpsiJ M Korfa-uulyab BriosiHe 000co0rieHs! 0T HepaBHOBECHbIX KOH-
CTeJISAUMA. 310 Obl1o Gbl pABHO3HAYHO UX BEIKJTIUEHHIO U3 MeTabosin3ma,
T. €. (PaKTHYeCKOMY BBIKJIIOUEHHMI0 M3 )KUSHEHHBIX MPOLECCOB, YTO, KO-
-HEYHO, HOMYCTMMO TOJIBKO B OTHOIIEHHM K TAaKMM 00pa30BaHUSIM, KaK
KepaTuH M T. I ; -

INpuyvHel 1 caM Xox SBOJIOLMH NP OSIBJIe HU B KJETOUHOTO
TIOJIs1 HepPBHBIX KJIETOK [eJIal0T BHOJIHE BEPOSTHBIM CJieAYIOIMii BHIBOJ,.

Mexay cofiepykanueM (XapaxTepoM) LEMHOTO MPoLecca, BO3HUKAal-
1ilero B pelienfTope U JOCTUraloLiero ye pes adipepeHTHOE BOJIOKHO HepBHOM
KJIETKH,;, U3MeHeHMsIMU, BHOCUMBIMU STHM HPOIECCOM B ee HepaBHOBeC-
.Hble KOHCTeJUISI{UM, XapaKTepoM BO3HUKAMMUX U3 HOCJieIHUX pPaBHO-
BECHBIX MOJIEKYJISIPHBIX CTPYKTYp W 3BOJIOLMel NposiBJieHUR KJieToY-
HOTO T0JIs] CYIEeCTBYeT O T HO3HAYHA I CBSI3b.

W3 asroro crnemyer, uyTo B TOM Cliyyae, eCM BO3feliCTBUE HA KaKoli-
HUOy/Ib pelleNTOp SIBJISIETCS] MOHOTOHHBIM U TOBTOPSIIOIKMMCST Heorpa-
HUYEHHOe YHUCJIO pa3, BeCTUTHAJIbHbie NPOLIECChl, KOHCTUTYLMA (a Clie-
JloBaTeJibHO, U LIposIBJIeHMe T10J151) Toi HepBHOM KJieTKHU, B KOTOopoli pas-
BHBAeTCsI TOJIBKO UTC ONUMCAaHHAA HoCJef0BATeIbHOCTL MHPOLECCOB, U3~
MEHSIIOTCSl KaK-TO OAHOCTOPOHHee, B KaKoi-To KoppeJussilyu € Bo30y-
YKlleHueM penenropa. HerpynHo nosroMy npeacTaBHTb Ce0€, YTO eCJIM Co
CTOPOHBl HEPBHOM KIIETKM ToCJeyeT KaKasi-nubo fanbHeiliasi peakuus
Ha BIMBAWIUICS B Hee IenHoil npouecc (0 yeM 6yfeT peub BIlepefin),
oHa OyneT yeM-HUOYAb OTJIMYHA B TOM CJIyyae, eCiM, KJieTKa HOJyYUT
YyKe NPUBLIYHOE JI151 Hee Bo30y(ierle, 0 CPABHEHUIO € ee YKe peaKlsi-
MU B OTBeT Ha IIeCTPO CMeHsIIOIMeCs1 Bo30Yy)KaeHusi. 3To siBJieHUe M3-
BeCTHO B (JU3UOJIOTMM IO HA3BAHMEM «I POTO P e HU v M JIOKUT
B ocHOBe BCell (yHKUMOHAaJIbHOI 3BOJIIOLMM LIeHTpaJlbHO! HepBHOM CH-
CTeMbl, 0 KOTOPO# Mbl TOBOPUJIM BhIlllE.

OpHaKo 3TOT NpoLecC NMpOTOpeHUs] SBJISIETCS JIMMIL 3JIEMEHTOM TeX
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CJIO)KHBIX MCUXUYECKUX U QU3HOJIOTMYECKUX 4KTOB, M3 COBOKYIHOCTH
KOTOPHIX CKJIA[bIBAETCS ~ 9BOJIOLMS LEeHTpaJbHOU HepBHOII CHUCTeMBbI
B CMbICJIC 32aTIOMUHAHUS, MOHMMaHUS, MpUoOpeTeHUs] HABHLIKOB U T. I.
Oro Jerye BCero YSICHUTH Cefe NpH aHajiu3e aKTa pas3BUTHUS To-
HUMaHUsI, HAapUMep, NPH 3ayYMBAHUM MHOCTPAHHBIX CJioB. Pasnuuue
MEKAY YHUCTO aKyCTHYECKMM BOCIIPUSITHEM CJioBa 0e3 €ro IMOHUMAHMS U ¢
TIOHUMaHMEM 3aKJIIOYACTICSI B TOM, yTO0 B IEpPBOM Clyyae oTCYTICTByer
€ero acCoLMaIMs € yiKe TIOHSITHIM NpeaCTaBiieHUEM, Bo BTOPOM TaKas
accolHalys ecTb. OO0yueHHe eCTh, TAKUM o6pa3oM, MpolecC BbIPabOTKY
TaKoll accoumayu. Hpeﬂnonomnm YTo OHO BeAETCs, TaK, 4YTo MOoKa-
3bIBAETCH OJTHOBPEMEHHO Ipe/iMeT M HAa3hiBAeTCs HA He3HAKOMOM SI3hIKe.
MuoroxkpatHasi KOMOMHAIMSI TaKMX OfHOBPEMEHHBIX .3PUTENbHBIX U
aKyCTUYeCKUX BOCTIPHSITUH CO3fiaeT CoBeplieHHO HPOYHYIO aCCOLMALUIO.
CoOTBeTCTBEHHO YaCTOe TIOBTOPEHHME TOJIbKO CJIYXOBOI'O BOCHPUATHSA
NpUBefieT He K MOHMMAaHUK, HO K 3allOMMHAHUIO.

Onnaxo nyrem camonaﬁmonennﬂ JIeTKo YCT4HOBHTb, YTO 3a 10T Ko-
POTKUIL . IPOMEIKYTOK BpeMeHY, KOTOPbIM He0OXOIMM [iJisi HOHMMAHHST MU
3allOMUHAaHMsl Kaxkoro-HuOyfib CJIoBa, CaMU pEUENTOpbl HE MEHSIT
CKOJIbKO-HUOYIL OLyTHMO CBoe#l BOCOPHMMYMBOCTH K  BCEBO3MOMK-
HBIM MHBIM 3pHMTEJIbHBIM WMJIM CJIYXOBBIM BocHpusiTUsIM. Mano ‘Toro,
Ha TPOTSDKEHMM MHOTUX JieT BCECTOPOHHsisi BOCHPMHMYMBOCTE C2MBIX
pa3HooOpa3HLIX PpEIENTOPOB  OCTAeTCSI HOCTOSIHHOM: €CJIM  YeJioBeK
00JialaeT TOHKUM CJIyXOM MJIM DAa3fiMyeHHeM KpaCOYHbIX OTTEHKOB, TO
3TO0 KAYeCTBO COXPAHsIeTCs1 32 HMM B TeueHue Oonblieil yactu ero
JKHU3HU.

M3 aroro 6ananbHOro (paKTa BBITEKAeT OHAKO BAYKHBIM (U3MOJIOTH-
yeCKUA BBBOA. BecTurmansHbBe NpolecCH, JeXa-
Imue :B OCHOBe BO3HUKHOBEHHS] Ho HUMAaHuA
‘MU 3aHIOMMHAHUS, JOKalu3ywWTCHA He B pele-
HITOpe U He B TeX Hellpomax, ¢ BOo30yXpae-
HUeM KoOTOpBIX CBSI3aHO BOCHpUATHUE 3BYKa,
mBeTa U T. ..

EcnM BepHyThCsi Temepb K Hameil cxeMe BO3HMKHOBEHMSI acCOLMa-
LMY 3pHUTEJILHOIO M CJIyXOBOrO BOCHPUSTHS, TO K IIPEACTABIIEHUIO O
Bo30y)K/IeHUM COOTBETCTBEHHBbIX L{eHTPOB B MOSIOBOW KoOpe Heo0Xomumo
1pubaBUThL elje YTo-TO.

I'ne-10, HO He HeMOCPEACTBEHHO B TeX KJIETKAX 000MX NCHXAUYECKUX
LeHTPOB, KoTOpble 00yCJIOBJIMBAIOT 3pUTEIbHOE U CIIYX0Boe BOCHIpHATHE,
JIOJDKHBI BOSHMKHYTh BECTUTHAJIbHbIE IIPOLIeCCHl, COfiep)KaHue KOTOpbIX
o0yCiioBJieHO 0 T HOB peMe H Hbl M _ Bog0y)XieHueM [ByX pasyuy-
HbIX penentopoB. Ecqm e ke BosOyxqieHust GynyT MoBTOpeHbl To JKe
KOJIMYECTBO pa3 pa3HoBpeMeHHO (0e3 3aKOHOMEPHOH, 3amoMUHaemoii
MOCJIE0BATEIILHOCTH 110 BpPEMEHM), TO TOJyYUTCsl He  acCOIManus,
T. €. He aKT NOHUMaHusl, @ [Ba IMCKPETHLIX, He CBSA3aHHBIX APYT € APY-
roM aKTa 3alloMUHaHMsi. JIpyrHMH CJIOBAMM, BECTMIHAJbHblE IPOLECCH,
FIONTyualoIinecss of KomOMHAUMU [BYX OJHOBpEMEHHBIX BO30y>KeHwuii,
GyRyT caMbiM CyLeCTBEHHBIM 00pa30M OTJIMYATLCSI OT TeX, KoTopble BO3-
HUKAKWT OT TeX )K€, HO PasHOBPeMEHHBIX BO30Y KaeHHii.
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N3 srmoro cregyer, uro Kakue-TO MPoUEcChl Bo30Y)KAeHHs, BO3HA-
Kaomue ¥ MCXOAsiIHue oT TeX KJETOK NCUXMYECKUX IEHTPOB, KOTOPhIE
CBfi3aHbl C PELeNTOpamu, I' [ e~ 0 HHTEP(EPUPYIOT MM KOMOUHUPYIOTCST
ApYT C APYTOM, OCTaBJsisi 3 Jl € C b CHelppuueckuif Cyiefl. 10 MPOUCXo~
JUT JMHIbL JIPU ONlLHOBPEMEHHOM UX BO3HUKHOBenuu. B mpo-
TUBHOM CJIyYae Ka)Kpwlii U3 fIepBUYHBIX IPOLIECCOB OCTABUT T Ji € -T O
cren, (3afoMUHaHKe) COBEPINEHHO MHOrO0 Xapaktepa, W TOT U3 HHUX, KO-
TOPbI BO3HUKAET I03)Ke, YK€ He OKAXKET BJiMsHME Ha yXKe CHopMMpO-

BaHHbBIA Crief.

911 coobparkenust, BuITEKaIe U3 V00N TOYKK 3peHusi U B OCTa-
TOYHOM Mepe TpUBHMANbHBIE, MOTYT TMPUOOPECTH HHTepeC NMUL B TOM
Ciiydae, ecyi TeopHsi MOJIST MOYKET BHECTH HOBble MOMEHTHI JiJisl TIOHUMAa-~
HUS.

Crenmanbuble  aCCOLMAIMOHHBIE IIEHTPHI B MO3roBoi Kope IPHHH~
MaTcs Kak HeoOXOfMMbIl BBIBOJ KJACCHUeCKOM Teopuell Mo3roBoif
JioKamM3alu yyke co BpemeH @ ek ¢ ur a. HeobXopumo onycTuts ¢
9TOM TOYK 3peHHsi CHelMajbHble NPOBOAsIIVE IyTH, CBs3bIBANOLIVE
KJIETKH MCHXWYECKMX MO3rOBBIX ¢ KJIETKAMU aCCOLMAI[MOHHBIX LIEHTPOB.
Ha. 3Tnx mpefcTaBieHUsIX KJacCudecKue TeopuM OOLIYHO OCTaHaBIni-
BAlOTCS1, ¥ €CJIM U BBICKA3bIBAIOTCS Kakue-nbo coolparkeHHs] OTHOCH~
TeJIbHO COMATWYECKMX KOPPEJIATOB MPOLECCOB 3allOMUMHaHUsI W T. 1.,
TO JMIObL CAMOro' HeollpefieJIeHHOr0 XapaxTepa.

Hamy jxe ocHoBaHuble Ha TeopHd HOJsI CoOOparkeHUsl CBORSITCS K
cnenymomemy. To, 4To KOMOMHHpPYETCS, CUHTE3UPYETCsl WM UHTepde-
pUpPYeT — HpefiCTaBIisieICs] B BUie LENHbIX HpPOLECCOB, PAaCHpOCTPAHsIIO-
IMHUXCsI B HEPABHOBECHOM MOJICKYJISIDHOM KOHTMHYYME MO3IOBOro Be-
I[ECTBA, Y3JIOBLIMM TOYKaMH (MaKCHMyMaMu) KOTOPOT'o SIBIISIHTCS HEPB-
Hble KJeTKU. Kak Bce LienHble 1poliecchl, IpoTeKalliye B HEPABHOBECHBIX
KOHCTEJUTSALMSIX M BHI3bIBAWLIME B HUX BMJIOM3MEHEHHUsT (OTKJIOHEHHS),

'_qmg_ COXpaHsIT B HEKOTOPOM KOJIMYeCTBE BECTUIMHU, BHAOM3MCHsIONME
“TOT CyOCTpar, B KoTopoM OGymyT mporexartb HocJiefy0Iue HelHbie Ipo-

Hecchl. , ; ‘

"~ CyliecTBeHHLIM B 3TOM HpPEACTABIIEHMM SIBJISETCSI CJIyIOIMiA Mo-
MeHT.” Llennble mpoleCchbl, 4 CNEfOBaTeSIbHO U OTKJIOHEHUS HEpaBHOBeC-
HBIX KOHCTEJUTsLMM, XapakTepu3ylicsi N PoOCTpaHCTBEHHbI-
M4 napamerpamu (KoHQurypamnmeil xoucTesuistimil), OTparKarOLIUMUCH
B M3BeCTHOM Mepe M Ha BeCTMrHsiX. [l03ToMy BHONHE NOHSTHO, YTO
He Oe3spasnuuno, o0pasylorcsi M BeCTMIMM KaK pe3yJsTaT pasHOBpe-
MEHHBIX LEITHBIX NPoLeccoB A U.B WM CHHTe3MpoBAHHOT'O U3 IBYX 0 JL HO-

‘BpeMeHHB X MNpoleccoB -— mpouecca AB,

CornacHo camoMy ompefieieHnI0 BecTHIMi, oMU o0JIafaloT M3BeCTHOM
CTelleHbI0 yCTOHYMBOCTH M HE MPOSBIISIIOT Bo3felCTBUS ApyT Ha fipyra,

Tloatomy, pa3 cdopmupoBasimcs, npoueccsl A u B CoXpaHsIOT CBOIO

MHIMBUyanbHOCTH, ¥ HaJIMyue B OfHOM M Tolt )Ke cucTeme BeCTHUruit
A v B ne ymeeT HUYel'o obmero ¢ CylileCTBOBaHUeM BecTuruu AB. .

CozpaBast mpeono)KeHusi o Tonorpadyu OTI0)KeHusi BecTuryit AB, mMbl
He iMeeM, KOHEYHO, HUKAKHX OCHOBAHMY oOTHaBaTh NMpEANOYTEHME KJIeT-
KaM 1iepeji MeXXKJIETOYHBIM TIPOCTPAHCTBOM, T. €. Helipormyiem (ymoTpeG-
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Jisis1 3TO MoOHsiTHe B CamoM oflem cMpicyie), OCHOBHBIM BONPOCOM SIBJISH-
€TCs1 TeNepL oCBeli€HHe C HAIUeH TOUKH 3peHHs CBSISH MEXAY BECTUIHsi-
MM, HAKONJIEHHBIMH B Cy0CTpaTe oT mpeiblLylMX BOCHPUSTHH, U [alb-
HeHIIMMH IleNHBIMH TPOIECCAMH B ToMm JKe CyOcTpare,

Bonpoc 3ToT BHIXOAMT 32 Mpefieibl paccMaTpHBAEMOTo CHeLMaIbHOIO
00beKTa, TaK KaK OH SBJISAETCS1 ocHoBHOM mpoblieMoil ruCTOreHesa. Cny-
OoKasi aHaJIOTHsI MKy HMM W Ipolieccamd (yHKIMOHAJbHON 3BOJIIO-
I[MM TeHTPaJIbHOM HEpPBHON CHCTeMBI BBHICTYIAET 3Jiechb C ocobeHHON s1p-
KOCTBIO,

Mul y)Ke noOfuepKMBajH, uTo HeoGXomMMO JONYCTHTb TECHEHINYIO
€BA3b MEX[Yy PABHOBECHBIMH MOJIeKYJsIpHbIMH CTPYKTYy pa MH "
HepaBHOBECHBIMH KOHCTeJUIALMSIME B TOM CMbiCJIe, 4TQ Jf00ast H3 mepBaIX
JI0 U3BECTHOM CTeneHu IpoHN3dHA BTOPLIMY, nmi,"npymmn CJIOBAaMU,
pPABHOBECHBIE MOJIEKYJISIpHble CTPYKTYpbl COCTOSIT M3 PABHOBECHBIX H
HePaBHOBECHBIX YYaCTKOB. ‘ S

Ecnu 3T0 mpepcTaBiieHHe NPABUJIBHO, TO PABHOBECHbIM ~KOHCTEIIs
iMsiM (MM YYacTKaM) JIOJDKHA NpPHHAJIEKATh CyllleCTBeHHast pojib B
TonorpagUyecKoM pacnpefieleHMd M B H3BECTHOM CTeneHu ¥ OPHEHTH~
POBKe LIEIHbIX NPOLECCOB B HEPABHOBECHBIX KOHCTEIUISLMAX (yqacmax).
TloatoMy apXMTeKTypa HeliponuJisi 4 B €r0 paBHOBECHBIX 3JIEMEHTAX He
QOe3pa3nuuHa, a, Hao0OpOT, HMeeT 3HAYeHHE [JiA XapakTepa NeNHLX
fIPOLIECCOB B HEPABHOBECHBIX KOHCTENINALMAK, NPOTeKaoWux B 1o0Ji€”
LIEJIONO. ) '

ITUMM TOCTIEHUMH COO0PAYKEHUSIMH OTKPHIBAIOTCSH, KAK HaM KaYKeTes,
COBEPLIEHHO HOBHIEC MEPCIeKTHBH! JIJIs1 OLIEHKH ¥ MOHUMAHHUA A DX H T €-
KTypb HeWpomuns npobnembl, KOTOpYHW He BHJeJ] HUKTO
3a uckmoyendem 9. P a g o s (37), Koropbiit eme B 1911 rogy B cBoelt
3aMmeyaTesbHON, HO OCTaBINeics He3aMeueHHO Kuure, co BCe#l sICHO-
CTbI BBHICKA3aJl MbICJIb U NpUBeN sipkue MophonorvueCKue AOBOABL OT-
HOCHTEJILHO TOI'0, UTO CBefeHHe TOHATHS HellpoImuyisi HA annapar &1 p o-
BeJieHH s Bo30yWaeHuii, uzobpakaer B COBepIIEHHO JIOXKHOM CBe-
Te €ro 3Havenue. JIeHCTBUTENIbHO, HA 3PUTENILHBIX T'AHTJIMAX HEKOTOPLIX
YJNEHUCTOHOTHX, P apnp of0Hapy)Kus NopasuTeNbHYI0 CJIOXKHOCTD H
BaKOHOMEPHOCTb  APXHTEKTYphl Heiipoluiisi, COBEpIIEHHO HECOBMECTH-
Mol ¢ NOHATHEM O IYCTOM, HEYNOPSZOUEHHOM (BOIJIOKe», KAK OH 00bIY-
HO u3ofparkaercsi. C TOUKM 3peHHUs1 MpobrieMbl MPOCTOIO (HPOBEJEHUS
ST CTPYKTYpHl SABJIANTICSA COBEPHIEHHO HENOHSTHOM «HMIpoil MPUPOAbLD.
Ho ecim paccMaTpuBaTh Helfponuiib ¥ HepBHblE KJIETKM KaK eUHYI0
CHCTEMYy, B KOTOpOH HPOTEKAWT Te, OXapaKTepU30oBaHHble BEKTOPHAJIb-
HBIMM NapaMeTpaMud MPOLECCHl, KOTOPBIMU (GopMUpyeTcsi OKOHYATENLHOE
CoCTOsIHME «B030Y)K/leHUs», TO ONpEJeIeHHasi apXUTEKTypa, T. €. Mpo-
CTPAHCTBEHHAs1 XapaKTepHCTHKA Heliporiiis, CTAHOBHICS HeoOXomyMbiM
TOCTYJIATOM. :

ITOT NOCTYJIaT He OrPAHHYMBAETCS, KOHEYHO, HelipommyieM B TeCHOM
cmbicsie cyioBa. [ToMHMO TOre, YTO IOHATHE APXUTEKTYpPHOCTH PpacHpo-
€TpaHsieTCsl, KOHEYHO, U HA MOJIEKYJISIpHblE CTPYKTyphl He MHKPOCKOIH-
YECKOI'0 IOpsiiKa, OHO B TAKOil >Ke CTeNEHH 3axBaTeiBaeT M pacnpesie-
JIgHYe, OPHEHTHPOBKY M CaMyl KoHQUIypalli HepBHBIX KJIETOK.
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. B coBpemeHHbIX npepcTaBneHUsX o QyHKIHOHANBHBIX MPOSABNIE HYUSIX
MO3T'OBOI ¥ MO3)KeuKoBoii KOpbl COBEPIIEHHO HE YIEJISIETCSI MECTa TOMY
3aMeYaTeIbHOMY (aKTy, yro CTPOrast MpoCTPAHCTBeHHAS ynopsiiouen-
HOCTL W OPUEHTHPOBKA KJIETOK M UX THIMYHAA KOHQUIypalus cBoiicT-
BeHHHl HCK T Y M Tenp HO ITHM BHICUIMM LEHTPAM, B KOTOPHIX,
HOBMAYIMOMY, OKOMYarebHO (OPMHPYIOTCA Te Hauboyee CoXKuble U
BBICIIME 11posiBrienus1 Bo30yKaeHHS, KOTopble MOXOAAT [0 HAIIErO CO3-
HaHusA. gt ;

Besi nama aprymentanus csogutes, Takum obpasom, K cienyoueMy
HONOXKeHUI0. EquHCTBeNHO afakBaTHBIM, X0Ts, KOHEUHO, Ype3BBuAMHO
IpyObiM M NPUMUTHBHBIM 0To0pa)keHHEéM COMATHUYECKMX NPOLECCOB, Jie-
KAIMX B OCHOBe MNpOsIBJeHMil BhICINeil HepPBHOW IEeATENHLHOCTH, SBJIS-
I0TCS1 1lenHble MOJIEKYJISIDHBIE MPOLECCHl, NPOTEKAWIIHE HA OCHOBE He~
PaBHOBECHBIX MOJIEKYJISIDHBIX KOHCTeISIUM, 0o6pasylomuX ChonHoi
KOHTHHYyM B CepoM BemlecTBe. TaK Kak KOHCTEJJISAALMH ONpPENENISIIOTCST
BEKTOPHAJIbHBIMH, T. €. MPOCTPAHCTBeHHbIMM HApaMeTpaMd, TO M CAMI .
npouecchl OXAPaKTepU30BaHLl HMU. ,

PeanbHble, TAK CKa3aTb, «@KTyasbHbey KOH(Hrypanuu KOHCTeNJisl-
nyif, a CllefloBaTelbHO M XapaKTep (comepkanne) HeMHbIX MPOLECCOB
ONpE/leNIACTCA B Ka)KIbiH [aHHbii MOMEHT Clefylomumu (aKTopamu:
~ 1) CoBOKYNHOCTLIO BJIHBAIIMXCS IO pasanuuubiM  adde peHTHBIM
CHCTEMaM LeNHEIX MPOLIECCOB, HHTePdepHPYIOMUX € HAJMYHBIMH npo-:
HeCCaMu B aYTOXTOHHBIX KOHCTeJUISIMSIX, — HO COBOKYNHOCTH He-
TpePLIBHO CMEHSIIONIASICS CIIAraeMasi oOLIero COCTOSTHIS MOSIOBOIL KOPBI..

+ 2) ApxuTekTypoil Heilpomuns u HEePBHBIX KJETOK, OMNpeflelisieMoiH
BCeil IpefmecTByIolleli 3BoJOLMEi OpraHydama, T. €. HaKOIUJIEHHeM
BECTHIHI{, 'OKA3bIBAIOIMX 32MeTHOE BJUSHHe HA KOHQHIYpanHio He-
PaBHOBECHBIX KOHCTEJIJIsIIMiL, a CJIElOBATENIPHO, H HA LelHble MPOLeCCh
B HUX. J1a cnaraemast onpefiesisieT CoGoii MefJieHHY0 3BOJIIOLHMIO HPO-
fAIBJIeHUil LeHTpaNbHOM HepBHOH CcHcTeMbl, 0003HayaeMy KakK IMpH-
o0peTenHe HABBIKOB, 3HAHUH U T. 0.

3) Obuwmm noneM mosra, mo CBOeMy CYIIeCTBY OCHOBHO H H B a-
PUanToi# opranusma, ompefensomeil xapaxTep HepaBHOBECHHX
MOJIEKYJIIPHBEIX KOHCTeJUISIMIf MO3TOBOI0 KOHTHHYYMa M COOTBECTBeH-
_ HO 3ToMy Hanarawmeil CBofl 0THeuaToK U Ha NelHble NPOLECCh, NOABO-

pumble addepeHTHHIMU MyTSIMH. '

Mer momsiTaemMcst KocHYTBCS B HeCKONBKHX CJIOBAX BONPOCA O TAK.
Ha3bIBaCMOM NCHXHYECKOM HHJICTePMHHH3Me, MCXO[S NPH ITOM H 3lech
U3 Hamleli 0GBIMHOH MOCTAHOBKM Bompoca — CBA3M MpobieMbl ¢ Halleit
KouIienueil noJsi.

Ecau otnath cefe oTuer B TOM, UTO ellle COBCEM HeJaBHO TaKoil BHA-
omuics yMm, kak Hunbc Bop, cpenan nombTKy ycTaHOBHTH
HEeKOTOPY10 CBSI3b MEXJAY NCHXHYeCKHM MHJIETEPMUHH3MOM K HH[leTep-
MHHH3MOM aTOMAPHBIX MPOIeCCOB, NPU3HABAEMBIM COBPEMEHHOH (H3U-
Koil, To Hama noJiHasi GeCHOMOINHOCTb B 3TOM BONPOCE CTAHOBHTCS oco-
OeHHo sicHofl M ONPABABIBACT BCAKYIO TIONBITKY BHECTH XOTs1 Obl HeKo-
TOPYK SICHOCTbL B 3ITY MpoGrieMy. : ’
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C yMCTO QUBHONOTHYECKO TOUKH 3peHHS BOIIPOC MOXKeT GbITL MoCTA-
BJlIeH CllefiyloluM o0pazom:

"Boamoyxubl 1M Boo0llle MMITYJILCH CO CTOPOHBI HEHTPAJIbHOM He pBHO#M
cucTeMbl Ha 3¢)peKTOPHEIE Oprauel B TOM, KOHEUHO, JIHIIL BooGparkaeMoM
cyuae, ecnM ObI GBIM Ha leno BHLKJT KW YEHB BCe pellen-
TOPpH Opranuama? :

'TaKoi#l OMBIT 5IBHO He OCYIIECTBUM, I103ToMy HpsMOil oGocHoBaHHbI
OTBeT Ha NOCTaBJIeHHBIH B TaKoif (hopMe BONPOC, KOHEUHO, He BO3MOKEH.
Ho Tem He MeHee 5ICHO UyBCTBYeTCS, UTO NPEATIONOMMTENbHbIH yTBepIH-
TeJIbHBEIM OTBET He COMIePIKUT 3JIEMEHTA HeBO3MGIKHOCTH MJIH HeJIeNOCTH. .

Mo>xHo opnaxo mofioliTH K BOIIPOCY H € HeCKOJIbKO MHOM CTOPOHBI.
Ipennono)xum, yro Mul HAGIO4eM 32 OYeHb OOJIEIIMM YHCTIOM peaknuit
AaHHOTO HHIMBMAYYMAa Ha COBepHIEHHO MOHOTOHHbIHA ~addepeHTHEI
UMOYJIBC MpH CTPOTO HAEHTHUYHB X MNPOUMX YCJIOBHUSIX.
Mo>kHo paTth mpu 3TOM cylefyiolliee onpefieJieHHe MHAETePMUHM3MA:

VTBepHKaaTh fiefiCTBUTENbHBIA HHleTEPMUHM3M peaKiMil, T. e. MO-
CTYNKOB OPH ITHX NOCTOSIHHBIX 0OCTOATENBCTBAX, 3T0 SHAUMT NMPERNO-
Narath, YTo MOCTYNKM MO CBOEMY COJEPIKAHMI0 OylyT pacHosiaraThbCsi
YHCTO CTATHUCTHYeCKH, Oe3 siBHOTO mpeobiiaganus Kakoro-HuOyas ofHOTo
ONpeieNIEHHOr0 MO CBOEMY COAEPIKaHHUIO. ' :

OTpHuanye WHAeTEPMUHHM3MA Oblio Obl PaBHO3HAYHO O)KMAAHHUIO,
YTO KaKoil-To oIpefieJieHHBII Mo CBOEMY COJIePYKAHHI0 THI IIOCTYIKA
Oy/ZieT BCTPeUaTbCA MAKCHMAJIbHO Y4CTO, M YKJIOHEHUA OT 3TOT0 XapaKTep-
HOT'O AJ151 JRHHOT'0 HHAMBHIYYMA THIIA Oy[lyT pacupefelsITbes Io KpUBOH,,
aHaJIorHyHoi raycc oBCK o H.

XoTsl TaKoi oNBT peajlbHO HEBHLIIOJIHMM B YHCTOM BHJe, OAHAKO
BPAN JIH KTO-HUGYAb YCYMHHMTCsI B TOM, YTO, NpeAnosarasi HOpMalib-
HOCTb CyObekTa o00cyiefoBaHHSA, HeOOXOAMMO BLICKA3aThCA B NOJbL3Y
BTOpo# anprepHaTHBBl. [{pyruMu CnoBaMH, J[eiiCTBUTeSIbHBIA MHAETEp-
MHHH3M MOCTYNKOB (KaK OH 3[1eCh CopMy IHpoOBaH) crefyeT 0F0pocHTh,
H ero BHAUMOCTh 0OBSICHSETCHA M3BECTHOM CTeHeHbLID BEpOSITHOCTH TOFO.
WM MHOro BapHaHTa, T. €. OTCYTCTBHeM 00f3aTeNbHOCTH
st HauboJiee BEPOSITHOTO U3 HUX.

Hamu mpepctaBienysi 0 DpoLEccaX B MaTepHanbHBIX KOpPpesiATaX
NCHXHYeCKHX aKTOB JIOJDKHB! ObITh IPHCHOCO0JIEHB! K TONIBKO 4TO AAHHOW
Hamu  (opMyJIHPOBKeE.

Ipu peanbHOH 0OCT2HOBKE NOHATHE HHJETEPMUHU3MA CliefyeT
HIOHMMATh , KOHEYHO, JIMIIb B TOM CMBICJIE, UTO IO/l BOIIPOCOM OKa3bIBAETCS
OfHO3HAUYHANA CBA3b MEKIY HNPHXOJSUMM OT KaKoTo-HUOYIb.
penenTopa MMnyJibCoM W MOCHefy MMM 3(PeKTOPHBIM AKTOM.

C 00bluHOiT TOUKM 3peHUsT Ha BHICUIYI0 HEPBHYI [esTellbHOCTb, OT-
CYTCTBHe HelCTBUTEJILHO OJIHOSHAYHOM CBSISH MEeXKAY adepeHTHBLIMH H
3(depeHTHEIMY MMIyJILCAMY TPUXOJMTCS TONKOBaTH Kak pe3ynbTar
Upe3BBIYaiiHOi CJIOYKHOCTH MPOLECCOB B LEHTPAJIbHON HEPBHOM CUCTEME,.
T. €. B CYIIHOCTM YKJIOHHTBCSI OT BCSIKOM pacmudpoBkH. Mexxy Tem
eIHHCTBEHHOE He TABTOJIOTHUYECKOE KJIACCHYECKOEe YUEHHE — TeopUst
HelipoHoB — fIBHO He IpHcHoco0neHa K- ysICHEHUIO [iajleKo WyINero
M KoneOollerocss B CBoeM JHario3oHe HHAETepMHHHU3MA.
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B Kounuenuu# Mosrosoro nosisi npobnema nprobperaer CYIeCTBEHHO

MHOe ocBellleHHe.

,8UpesBblyaliny10 CJIOMHOCTbY NpOLECCOB B LEHTPasbHOM HepBHOM
LUCTEME, 3aTeMHSIOLYI0 UM UCKA)KAKOLLY!0 OIHO3HAYHYIO CBSI3b MEXLY
apdepeHTHHIM M 3(PeKTOPHBHIM HpoyeccaMu, MOXKHO PACCMATPUBAThH
KaK nposiBJieHHe OJJHOBPEeMEHHOT'0 MJIH HEMOCPEJCTBEHHO Npe/{lieCTBY 0
HIero BO3/IeHCTBUS UPeBBIYAIHO MHOTOUHCIEHHBIX ah(epeHTHBIX UMIYJIb-
OB, B 3HAUMTEJIbHOM YaCTH Jla)Ke He AOXOIBIIUX JI0 HALIET0 CO3HAHMS

. {HampHMep, oT 3HTepopelenTopoB). Ho ¢ KAACCHYECKO!N TOUKM 3peHUsl,
. oco0eHHO B MPeACTaBNeHMSIX HelipOHHOM TeOpUH, IOJDKeH ObITL B 3HAYM-
- TeJIbHO}M Mepe ocTaBjieH 0Oe3 oTBeTa  BOMIPOC, HA Kako# ammapar uiu
¢ - €y0CcTpaT oKasbiBalT ollllee Bo3peiicTBHe 37U addepenTHle MMIYJILCH,
‘MellalHe ndm—xq)my OpOABJIEHUI0 JlO MM HH Py W Il ero, BeJy-
el o BJaHHbi/i MOMEHT MMITyJIbCA. ¥ e :
- Ilpy ¥X MHOTOYMCJIEHHOCTH H HeNPEePHBHO CMEHSIIONeMCSI pasHo-
©0pasuu 3TH, TaK CKasaThb, ¢00aBOUHBiEl HMILYJILCH He MoryT ObITb
PTHeCeHbl K OIpe/ieJIeHHbIM aHATOMHYeCKHM CBSI3AM G .CAMBIMM pa3JiHy-
! HbIMH 3()PeKTOPHBIMU anmapaTami. EfuncTBeHHAas BO3SMOIKHOCTB, OCY-
ecTBJIeHHAs! C KJACCHYECKOM TOYKM 3peHHMS] B MHKDACKONUYECKOM
"KapTHHe HeWponmuis MHOTUX 0ecrno3BOHOUHBIX, — HpelCTaBieHHe 00
o0ijeM, HepacusieHeHHOM Cy0CTpaTe, B KOTOPbifi H3JIMBAIOICS KAK OBl
£es pazGopa Bce addepeHTHBIE MyTH M U3 KOTOPOI'O BRICTYNAKT TaK Je
1 BCE 3ddeKTOpHBIE, IBHO HEYHOBJIeTBOPUTENbHA, TAK K2K He OCTaBJISIET
MecCTa ISl Be Iy Hl W X, 5IBHO, NpeobNajialonux CBsiseil, XapaKrepu-
BYeMbIX ¢THIHYHBIMHY DeaKLHUsIMH, T. €. HOCTYNKaMH. '
_ Ho cBsisanHoe C HeiponuyeM HpefCTaBiieHHe MO)KHO TpPUCHOCOOMTDH
. K [elCTBMTEJIbHOCTH, €CJIM BHeCTH HOBble AONYHIEHHS, €CTeCTBEHHO
BHITEKaloNiMe M3 HAHWMX OCHOBHMIX NQJioyKeuuii. Mo)KHO momBITaThCs
YCTaHOBUTb U3BECTHYI0 HepapXHI0 NPOTeKaHHs! ENHEIX HPOUECCOB KaK
epeHTHOT0, TAK M 3((PeKTOPHOTO XapaKTepa, UCXOMS U3 CleyIOLHX
Jilaugeix U cooOpayKeHHUIA.
"+ JIOMHHHDYIOIMMH SIBJIAIOTCS eCTeCTBEHHO aHATOMHYeCKUe HYTH,
. .08Hapy)KuBaeMble HelipoHANIbHBIMM KAPTHHAMH, B npenenax uewtpasb-
- HO#M HepBHOil CHCcTeMbl OHM OJIHAKO HE BOJIHe HM30JIMPOBAHLI, TAK KAaK B
HUX BNMBAIOTCS. HEIHble MPOLECCH, pacrpoCTpanAomyecs KakK BHoJb
3JIeMeHTOB HelponuJIs (B3SITHX B CMbICTIe MUKPOCKONMMYeCKOH KapTHHEL),
;- TAK K 10 MOJIeKYJISIPHBIM KOHCTeJIJIALMSAM BHEMHKPOCKOMHYECKOro, io-
" psinka. Bo3MOHOCTL M BepOSITHOCTbL BBIPAGOTKH MpeHMYIIECTBEHHBIX:
¥ myTeil, rapaHTHpyOIMX Goslee Me/UleHHOE 3aTyXaHMe LeNHbIX Ipoijec-
COB NyTeM JI0CTelIeHHOI'0 HAKOIIEHUS BeCTUTHH, 00CYKaaach HaMH yrKe
" panblle. Ho mpoliece 3aTyXaHusl 3aBUCHT U OT HHBIX MOMEHTOB, K pac-
. CMOTPEHHI0 KOTOPHIX Mbl Terepb ¥ o0paTuMCs.

CocraBuTh Cele mpefcTaBneHHe 00 HMCTHHHOM APXUTEKTYpe MO3ro-
BOTO NOJISI LeJIor0, KOHEYHO, COBEPILULHHO HeMBICIMMo, Oyaropmapsi ero
HecKoHeyHol cnoKHOCTH. "Ho BrONHe 3aKOHHO HomyHieHHe, YTO OHO
BbHpajeHo AHH3OTPONHO HB pelTHOHANbHOM H
B obmeM CMBICJIe, T.€. Y)Ke BIIpe/ieslaX He3HAYHTENIbHbIX yUacT-
- KOB M B3fiToe KaK Lejoe. U3 atoro npesicraBieHns; BoITeKaer, YIo Clia-
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TaeMasi MO3TOBOTO MoJisl, HAKJAALIBAWOLIASICS HA LelHble YIPOHECCH
apdepentHoro u addepentHoro xapakrepa Oyjer pasnuyna B pasjny-
HbIX HAaNpaBJIEHUSAX.

Crnaraemasi nonsi NpHBOJMUT, KaK Mbl NPeJIOJIOXKUIM Bhille, K Cria-
JUBAHHUI0 CBoeoOpasusi BCTYNAKIIMX B LEHTPAJIbHYI0 HEPBHYIO CHCTEMY
LeNHbIX IPOLIECCOB H 3THM CAMBIM K MX 3aTyxaHuw. Mcxops u3 arux
coobparkenuii, Mbl MPUXORHM K Pe3yJibTarTy, 4TO CYHECTBYWT Gnaro-
NPUATCTBYIOIME U TOPMO3sIlIMe NPOTeKaHUe HEelHbIX MPOLECCOB HANPaB-
JieHHs1 B KOHTHHYyMe *. Jlnsi mpeojionenusi HeONarompHsiTHBIX Hampa-
BieHMil HeoOXofuMbl foGaBouHble CHiepHMaNbHBE NApaMeTphl, KOTOpble
CTOSAT, TOBUJIMMOMY, B CBSI3H ¢ MHTEHCHBHOCTDb W JAaHHOTO
flenHOT'O Mponecca.

B nameM mpeacTaBiieHHM MHTEHCHBHOCTH BBIPAYKAETCS KOJIMUECTBOM
B3aTPOHYTHIX MpoueccoM Bo30YIXKIeHHS] HepaBHOBECHBIX MOJIEKYJISPHBIX
uened. Brionue ecTecTBeHHO HpeANOJIOXHUTL, YTO, BAMBIUIHCH B oOllee
pyciio MoJieKyJisipHOI'0 KOHTHHyyMa MO3[0BOTr0 NOJIsA, OTAeNbHble nen-
Hble TIPOIleCcChl COXPAHAKT OOllyl0 HaNmpaBJeHHOCTH, HO, KOHeY-
HO, flajleKH oT Napajjesii3Ma H BO BCAKOM CJyyde MpPOTEKAalOT He MO
UJIEHTHYHBIM yuacTKaMm nofs. [To3roMy NpU 3HAUMTENBHOM KOJMYecTBE
NepBUYHO 32TPOHYTHIX LEMHBIMU HPOLIECCAMH MOJIEKYJISIPHBIX: KOHCTEJ~
AAUUI BEPOSITHOCTD, HENIOJIHOTO 3aTYXaHHs [la)ke He 0yiaronpusTCTBYe-
MBIX CTPYKTYpoii MO3roBoro noJjisi npoiieccos Oyzer noBuINarses. bnaro-
napsi 3roMy OyleT HapacTaTb U BO3MOXXHOCTb HX BMeIUaTeJIbCTBA B
INajiKoe TeyeHHE AOMHHHPYWIIMX MPOLECCOB.

Mb! BBIHYKIEHB! OTPAHHYHTLCS] 3THMM HEMHOTHMH COOGpayke HUSIMH.

0, KaK HaM Ka)KeTcs1, Jajke B 3ToM ciyyae npolbjiema Tak Ha3uBaeMoro
¢HH/IeTeDMUHU3MAy yTpauuBaeT B HEKOTOpOH, XoTsi Obl M He3HAYMTEJIb-
HOM, CTelleHM XapakKTep IOJIHO# HeZOCTYNMHOCTH st OHoJornueckoro
aHanuza. ‘

* «OpHuM 13 NPosiBNeHUi CAMONOBJICIOIIEr0 XapaKTepa MO3roBoro -06iero noJsi,
T. €. ero U3BECTHOI ABTOHOMHOCTH 110 OTHOLIEHUIO K «HaBsi3EIBaeMbIMY eMy addepent-
HHIM UMIOYJILCAM, HaM MPEACTABIISIIOTCH TaK Ha3biBA€Mble 00513aTENILHBIE ONTHYECKUE
o6MaHbl, HanNpUMep, KaXKYIeecs PacxoykaeHye NapauieNbRbIX JUHU NPH UX nepe-
CEYeHHN CHCTEMOI TIPSAMBIX, CKOLIEHHKIX B PA3JIMYHKIX HANPABJIEHUSIX J10, OTHOLICHUIO
K Ka)XKI0# U3 mapajulesIbHBIX, U MHOTHe Jipyrue. HeojHoKpaTHeie HOMBITKY UX 06D~
SICHCHUS! HE NpPUBEM K BHBOJIAM, BBIPAXKAEMBIM (PUSHOIOIUYECKUM SI3BIKOM, U CBO-
sircst Goblueii YacTBI0 K MPOCTHIM TABTOJIOTHUAM, 3aKJIOYaBIIMMCA B CCHUIKaX HA
TICHXOJIOFMYECKHEe MOMEHTHI. MBI lyMaeM, YTO Ha sI3bIKE HAIMX MPEACTAaBJIEeHUH MBI
MOYKEM CKa3arh, UTO BbI3LIBAIOLIME ONTHYECKHUil O0MaH WPOCTpaHCTBEHHBIE 06pashl
HEe a3 KBaTHBH apXUTeKType MO3IDQBOIO IOJISI 1 MO3TOMY HCKAXKIIOTCH HIM
HECKOJILKO mepecTpavBaiorcs uM. KoHeYHno IpH 3TOM MpeAmoJaraercsi, 4ro 3ro
{HENOYHHEHKE» [10JI51 HABA3HIBAEMbiM €My UMIYJIbCAM SIBJISIETCS COBEPIICHHO 06-
MM, T. €. MU POKO pacCnNpoOCTPAHEHHDBM daxitrom, 06BHYHO
HE HOXOAAWMUM 1O Hamwmero CO3'HaHWHJ, HOTOMY '9T0. TOJEKO B
u30paHHBEX CiiyuasX BO3MOMKHA JOCTATOYHO CTPOrasi OHEHKA CIIOCOGOB KOHCTPYKIIHU
HCKa)KaeMbIX 00pa30B, HAlpvMep, B HalleM Cily4ae, TOYHOE 3HaHuE, YTO B nei-
‘CTBHUTEBLHOCTY JIMHUM CTPOTO MapasyenbHbl 4 T, O,
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MOCJIECIHOBUHE

Monsitaemcss mopBeCTH MTOTH PA3BUTHIX HAMM NPeRCTaBlientil;
. Hameit ocHoBuolt sapavei Obuto cospanMe cnepudH YecKoro
H npH 5Told yHMBepCaJlbHOTI O NPHHHUNA MOHUMAHMS JKHS-
HeHHBIX NposiBiienuil. TepMuH ecienduyHOCTL? siceH 6e3 KOMMeHTapHeB,
HO HOHSITHE 4YHHBEPCANILHOCTUY HYX/aeTCsl B MOSICHEHMH.

Eciii Mbl BbiCKa3blBaeM HOJIO)KeHWe, UTO FOHSTHE KiIeTOYHOFO HoJIsl
4yHUBepCaJibHO?, TO-3TMM Mbl XOTHM CKA3aTh, YTO HET >KUBLIX CHCTEM
6e3 mnoJsisi, HO He [eJlaeM ellje HUKAKUX MPeRINoJIo)KeHUH OTHOCHTeJILHO
CTeleH! yuacTus MM [Ja)Ke KOHTPOJIS! 10Jis1 BO BCeX HM3HeHHBIX MPOsB~
JieHUSIX.

Haui¢ yTBep)iieHUe YHHBEPCAJILHOCTY B TOJILKO YTO M3JIOIKEHHOM
CMBICTie OCHOBAHO TIO CYIIeCTBY HAa 3MNMPHUYECKUX JAHHBIX, TAK KAK Ha~
JI4Me IerpafalidOHHOro H3JlyYeHNsT 03HAYAeT CyllleCTBOBaHKe HepaBHO-
BECHBIX MOJIEKYJISIPHBIX KOHCTEJINISILMA, a IOCIie[iHHe SBJISIOTCHA, COTIIACHO
HalleMy OCHOBHOMY II0JIOYKeHMIO, NPOSIBJIEHHSIMH TOT'0, YTO Mbl 0003Ha-
YaeM KaK M0 Je.

CleIECTBeHHO HHBIM IIyTeM CKNAAbIBAITICs HAllM IIpeiCTaBieHus 06
o0beMe U 3HAYEHMH PYKOBOASLIEH POJIM MOJIAi B )KUSHEHHBIX MpPOSBJie-~
HUAX. 3fiecb HEeBO3MOYKHO CHpaHMBaTh, HposiBisieT Cebsi B HaHHOM
cJlyuae 1ojie MK HeT, BOIPOC 3aKJII0YAETCs JIMIIb B TOM, CTAHOBUTCS JIK
JAHHOE HKM3HEeHHoe nposiBliende 6oJlege HOHSTHB M C TOYKH
SpeHHSs] KJNIEeTOYHOTO MNOJ 5, YeM B CBeTe KJIACCHMUECKMX
npefictapinennit? ' _

Eclitt goityctuts, Yro B HeKOTOPhIX HIIM 1ajKe B psifie CliyyaeB HoJio-
JKUTeNIb-HbIH OTBET HA ITOT BOIIPOE BO3MOIKEH YIKe Téllepb, TO BO BEAKOM
cJy4ae ACHY, UTY MBI €TOMM B CAMOM Hayase TpyjHere ¥ [oJroro nyTH,
M uro taMasn hhes 105in foinkua ellie 3aBoéBaTh cebe MpH3HaHME.

_ alTowisttbd  Kakoe-HuOyab jxusieiHoe IposiBlienHe —STO SHAYHT
00beAMHNTL B BO3MOYKHO HpocTel GopMyse Bo3MoyHo Gosibliyid CoBO~
KYTHOCTE OTHENIBHKIN (aKToP, H3 KOTOPLIX OHO CKJIAABIBaeTcs, +~ HO<
ciiefioatesibHBIX, €CHH peus MAET O NPOrpecCcHBHBIX Hpolieceax 3mBpu-
réeHesa, bHOBPEMEHHbX, €Coll AHAM3UPYETCs YKU3HEHHOE NposiBNieHie
KaK eflHHbIl 10 BpEeMEHH aKT. . ,

IocTurnyTele B 9TOM RanpaBiieHUH PeSsyALTATH KOJDKHB OKITH owe<
Helbl raBybiM 00pasoM B EéMbiCsie OTKPHIBAIOIMNCS NEPCHEKTUB, Koto-
phbie BHIPa’KAT B CBOI UYepe/ib JiMUib M3BECTHble BepPOATHOCTH.
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OnHAKO, HEKOTOPhle OCHOBHHE HOJIOMEHHA HOIDKHE HOABEPrHYTHCH
AHAJIU3Y N B CMBICJIe CBOETO HellocpeACTBEHHOFO Npanfonofodus. Cyuie-
CTBYIOT HayYHbI€ BEICKA3bIBAHMSI, TPYAHO [JPHEMIIEMple B CHITY KAKOTO-FO
©0cof0ro BHYTPEHHETO MYBCTBA MAM HMHETHHKTA, HOYTH BEeTAA HpPHUCY-
Hlero HCCHEXOBATEIIN). .

1Y NOJIOKeHHsT CJlefyionjie;

. LenTpanbHoe MeCTO B HalllgM H3/IKeHHH 3AHMMAIOT: BO-TIePBbIX,
THiloTesd, UT0 U3BECTHOE CocTosHKe (M HPOIIECC) XPOMATUHA CBASAHD
€ cBoeo0pa3HbIM CBPICTBOM Co3jiaBaTh BOKPYT Cebsi aHH30TPOHHEE flodie,
BO-BTOPBIX, IPEiNOJIoIKeHKE, UTo KJJETOMHOE NpJie ABNSETCS eAMHCTBEH:
Ho¥i npedopManuonHoO# KOMIOHEHTOH, T. €. €HHCTBEHHBIM DeaslbHEIM
HacJIeICTBEHHLIM HAYAJIOM.

HenocpenctBennoe, TaK CKasaTh, IMOLMOHaIbHQE OTHOIIEHHE K 060MM
TE3UCAM, KAK HAM Ka)KeTCsl, HECKOJIbKO PA3JMyYHo.

CBoeoOpasHble AMHAMHYeCKHe CBOIICTBa, IPUAHCHIBAEMBE OHpelie-
JIEHHLIM COCTOSIHUAM XpOMATHHA , MOTYT ObITH [IPH3HAHE HENTPUEMIIEMEIMHI
M3-32 OTCYTCTBHsI aHAJOIMii, Ha KOTOpHE MOKHO Obijio OBl COCnATHLCA,
TaK KaK OHU BBIXOMSIT 33 mpefienibl U3MKH M xuMui. OTo)IeCTR/IeHUE
HacJieICTBEHHOI'0 HaYaJjja C IoJieM TPYAHO OPUEMIIeMO 1o APYTHM HpUNU-
HaM: OHO TIPEACTABJISIETCS, KAK HAM KayeTCsl, CNHIIKOM CMeJibiM, T. e.
BO3HHMKAeT COMHeHYe , OKAYKETCs1 JIH TAKOM IIpoCT oM NPUHIUIT FOCTATOUHBIM
K2K 0CHOBA FpOMAIHOTO, IOCTYJIUPYEMOTo AJISl HACNeICTBEHHONO Havyaia
pasnooOpasusi.

3aiimeMCst mpe)kjie BCero aHANU30M MePBOro MOMOMKEHHS .

Tlponecc ¢accuMunsiqMu», T. €. NEPeXOAa OMNpeesisieMbIX YUCTO
XHMHYECKUMH NapaMeTpaMu, BEIECTB B €OCTAB MUBLIX CHCTEM, eCTh
¢aKxr, coBepllleHHO He3aBHCHMBIM OT TeX MJIM MHBIX TOINBITOK erp Teopes
THYECKOI'e MCTONIKOBAHHUSI, BMECTe C TeM OH IIPeACTaBJIsieTCs] HAM ¢33rar
HOYHLIMD, GHEMOHATHBIMY; B 3TH TePMHMHbI Mbl BKJIAAbiBaeM COBEPIEHHO
HeonpeJleJieHHOE MJIV JIa)Ke HeonpefeNMoe Cofiepikante, TaKk Kak ofo3-
H2YeHUs! BPOe ®KUBOe BelleCTBO», ©KUBOH 0ejioK», KOHEYHO, JHILEHL!
BCSKOTO COAep/KaHHsl M CMbICTIa.

VYeyrylnsiercst i ¢HENOHATHOCTLY ACCHMMIISIUMU CilelHaslbHe Xpor
MATHHA TeM, 4TO MBI y[eJisleM OfHOMy M3 3BeHbeB 3TOr0, HECOMHEHHO,
MHOTOWIEHHOTO NpOILEcca ClieqUasibHble, TOYHO ONpefesiMMele B (U3u-
YeCKHX TePMHHAX M, CTPOTO FOBOPS, MPOCThie AHHAMHMECKUe CBOHCTBA?
Ham Ka)xeTcs1, uTo oTpHUATeSIRHBH OTBET HA ITOF BOJIPOC HECOMHEHEH,
M I103TOMy, eCJIM Npe/iCTaBlieHHe o TloJie [10JIe3HO, OHO BIIOJIHE 3aKOHHO.
Mbi BHMM apyrHe TPYAHOCTH, CBsi3aHHbie ¢ Halleld KoHuemniueil, a
VIMEHHO, NOJAepXKaHHe MOCTOAHCTBA AHU3OTPOHUY KJIETOMHQIO IHOJisI,
KOTOpoe, COrNacHO HaUMM NpefCTABJIEHUSAM, SBiseics!, CoOCTBEHHO
roBOpsi, He 3JIEMEHTAPHBIM, 8 CHHTE3UPOBAHHLIM. H3 QTHENbHBIX [loJei
XPOMO30M MJIM MX 3KBUBAJIeHTOB, HE3aBUCHMO OT Torg, rjie HoCJefiHUe
JIOKQJIN30BaHbl. IT0 OTHOCHTCS 0COOEHHO K KHETKAaM, BHIMEHIUHM QKOH-
YaTeJIbHO M3 MEPHCTEMHOTO CQCTOSIHHAY.

* Dra TPyAHOCTH, KOHEYHO, HE YCTP3HACTCH U NPH JONYWEHHUH, YTO HCTOYHUKOM
1107151 B 3T0if KaTeropyiu KIETOK sIBJISIETCH SULPHIIIKO.
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Mo)kHO, KOHeuHO, BCella BBeCTH HEKOTOpBIE J100aBOYHBIE Jomyiie-
HUsl, o0Jerdaiouide pelllenHe 3TOr0 BONPOCA, HO B HACTOsIee Bpems
OHUM He MNPHHECYT CYIjeCTBeHHON NOJIb3BIL.

CKeNTUM3M OTHOCHTEJIbHO AJI3KBATHOCTH IIPE/ICTABIIEHUST O KIETOU~
HOM TT0Jie KaK HOCUTelle HACJIe[ICTBEHHOCTH BIIOJIHE eCTeCTBEHEH.

Mpl y>Ke yKasblBaji, yTo 37a TMIIOTE32 COREP)KUT JBA I0JIOXKEHHsI.

Bo-nepBuix, Geccioproe camo no ceb6é yTBep)KieHde, uto Aarke IpH
ponyllendH HauGonee mnpoctoif (GOpPMB aHM30TpomMU (YILJIOLIEHHOTO
3NNMNCOMAA) BO3MO)KHOe pa3HooOpasue mojiell ¢ M30BITKOM MOKpHBAaeT
Te TpeOoBaHMA, KOTOpble MOTYT ObITh IpPe[lbSIBJIEHB C TOUKH 3peHUs]
000CHOBAHHMS BHIOBOM Crel(PUIHOCTH OpPraHV3Md.

Bo-BTopbix, ropasno Gojiee cMeJioe fonylilleHHe, YTO KJIETOYHOE MoJie
ABJISIETC] e AM HCT B e HH O npedopMaliioHHON KOMIOHeHTOH K-
BbIX cUcTeM. HeoObluaiiHocTh 3Toro npe/ilioyioyKeHHs] He MOYKeT, KOHeYHO,
He BBI3BaTb 3HAUMTEJIbHOI'O CKeNTHIM3Ma. Ham Kajkercsi, 910 0HO B03-
Oy)Kpaer HelloBepHe ITaBHbIM 00pa3oM TeM, YTO B 0OBLIYHBLIX IipeicTaBIe-
HHUSIX 0 HACJIEAACTBEHHOM HavyaJie Mbl IPUBBLIKJIH HMCXOAUTL U3 CJAOXKHOID,
COCTaBJIEHHOI'0 U3 MHOI'OYMCJIEHHBIX YACTeif MaTepHaJIbHOTO KoMILIeKcd,
YTO HaXOAUT 0CO0EHHO sipKOe BLIpa)KeHMe B COBPeMeHHBIX IpejiCTaBJie~
HHMSIX O TeHAX, XPOMO30MaJIbHbIX KapTax U T. . Bupa)kasick ynpomieH-
HO, MOXXHO CKa3aTb, YTOo HAM IIPeACTAaBJIsIeTC MOYTH aKCHOMATHYHKIM
TI0JI0KeHUe , 4TO GeCKOHEeYHO CII0)KHOE , HA3bIBaeMoe OpraHU3MoM, 3aJ10)Ke-,
HO Y)Ke B raMeTax B BHJe TalOke He €I U HOT 0, XOTS M ropasjuo
MeHee ciyioXKHoro annaparta. Ilpedopmanivionnast KoMIOHeHTa COBpeMeH-
HOIf TeHeTUKH BO BCSIKOM CJIy4Yde OYeHb BeJIMKA II0 CBOEMY YHEJIbHOMY
BeCcy U COOTBETCTBEHHO CJI0)KHA. ECTeCTBEHHO MO3TOMY, YTO MpPefIoyKeH-
HOe HaMM HacJieICTBEHHOE HAauayio, LeJIbHOe M Ype3BEIYAHHO MPOCTOE,
BhI3bIBAET CKEINTHLM3M M HeJ0yMeHHUE.

Onuako B camoif ero QopMyNHpOBKe, HeCMOTPSI Ha ee 3JieMeHTap-
HOCTb M NPOCTOTY, 3AKJIIOUaeiCsl OAMH MOMEHT, JaruMil eif, KaK Ham
Ka)KeTcs, HeH3Me pHMoe TpeUMYILecTBo Hepefl J1000# HHOM KoHiernipel.

B caMoM omnpefieJleHMHM KJlIeTO4YHOIo MHNoJs YyoXKe
CoAepIXXHUTC HeoOGXoxHMMOCTDbL 3B O0JII0IHHU, IPaBaa
He COOCTBEHHOT0, MHBAPUAHTHOI0, HO Pe3YJILTHPYIIIEr0 AKTYaJIbHOT'0
NoJIs, a CJefRoBaTeNibHo, H 00beKTa ero Bozueiicteus. [jist Toro yrofbl
NpaBUJILHO OLEHUTH CMBICJI ITOT0 TI0JIOYKeHMs, HeoOXOIUMO HEKOTopOe
YMCTBeHHOE yCHJMe, T. €. OTpellleHHe oT oObLIUHLIX THpeJicTaBJieHUM
TeHETHKU.

Bce Teopuy HacneICTBEHHOCTH CTPOstTcsi, CoOCTBeHHO TOBOpsi, IO
opgHoMy ofpaslly: IipefcTaBlieHHe O HACJieICTBEHHOM Hauyajie cocTaB-
JISIETCS HA OCHOBAHMU Y)Ke IOCTUTHYTOIO0, T. €. OKOHYATEJIbHOI'0 pe3yJib-
TaTa PA3BHUTHS, NPUYEM HACNEACTBeHHOE HAYaJl0 ONMUCHIBAETCST TepMU-
HaMM, 3aHMCTBOBAHHBIMU U3 KOLEYHOT'0 pe3yJibTaTa.

Mpl BocnMTaHbl B 3TOM IpeOpMUCTCKOM XOJle MBICNedl U M03ToMy
HaM TaK TPYAHO OT Hero oTpelnthesi. Ho ecy Taxasi peTpolipoexuus
OT pe3ynbTaTa K HCXOJHOMy NYHKTY Pa3BHTHsI [eHCTBUTEJILHO BRHINOJ-
HMMA, To JIoJDKHA ObITh, KOHeYHo, BO3MOKHA ¥ o6paTHasi ofiepauysi —
NpOCTIeKTUBHAS TPOEKUMs, HCXoAsAIllasi 0T HMCXOAHOr¢ TYHKTa, T. €.
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HACIEACTHEHHOT'O Ha“vihna. OHa (aKTHYeCKH W BHINOJHSETCS KIacCH-
gecKoH reHeTHKOH, HanpUMep, B MOMEHT JIOKalM3aLHH B ONpeAeTeHHOM
MeCTe XpPOMO3OMBI, TOr0 WJIM MHOro (aKTopa, 0XapaKTepH30BaHHOIO
4 KOHEUHbLIM pesynbratoM. TloNiHasi XapaKTepuCTMKAa TakKoro (axropa
i - JOIDKHA IJIaCUTh Clleflylolifee.

dakTop X passBuUBaeTcsi caM WM KOHTPOJMPYeT pasBuTée ollpefielICH~
HOro yYacTKa 3apo/ibllia HJIH BJIMsieT Ha ob1uii X0l ero pasBHTUA TAKUM
ofpasoM, uTo MOJyYaeTCH TaKoii-To KoHeuHbifl pesynibTat. '

Ecnu gake oTpellUTLCS NOJ laBlieHHeM yOeMTeNbHbX (aKToB OT
serpotolt; 3aKmoveHHOH B 310# PopMyfipoBKe MO3aMYHOCTH, TO HECKOJIb~
KO BU[IOM3MeHEHHAsl M PAaCHIMpeHHasi XapaKTepucruxa Oyger mpuGiu-
s SHTeRbHO Cieflyroiasn. '
Ro e thaxtop X, Cilefiyst TIpeflHAYePTAHHBIM €ro HPHPONoH IyTeM 3Bo-
' JHoLMM, MOJKET TIPeTepIieTh o\ BIMSIHMEM TeX UM MHBIX IPHBXOASIIHX
1’\‘, @amopos Te MM HHBIE OTKJIOHEHHSI OT CBoerc HOPMAJIBHOIO
G0k WYTH. '
w%) Y Hawa woHUCHUMsS MOJIst HPUHYMNIAET HAac NOopBaTh pafHuKaJIbHBIM
:é,gz; ©0pa3oM € ITUMK YKOPEHUBIUMMHUCS M OL{yHIaeMbIMH HAMM Kak Oeccriop=
" Hule mpeacTaBieHHsMU. Onepanysi peTpPoWIpoeKHHH 0T KOHEYHOTO pe-
'3yJIbTATa K HACJIeACTBEHHOMY Hayajly TepsieT B Hallell KOHNeNIMH BCsi-
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ot KHH CMBIC M (PaKTHYECKH HEBOBMO)KHA, TaK KaK IPHBOJMUT K JIPOCTOH
%(“ TABTOJIOrMHU B BHAY ToI'0, YTO HACJE[ICTBEHHOE HAYaJio BoBCe HE pacWie-

Jumo. TAK g HeBOSMOXKHA TIOTOMY M IpOCIIeKTHBHASs IPOEKLUs XOAa,
Ty, €. BKJIOUYeHHe OTefieleHHOTO IyTH Da3BUTHSI B XapaKTepHCTHKY
N ‘ﬂ‘awenmyeuﬂom Hagaha. XapaKTepyCTHKaA SBOJIOLMY NN BHIPAYKAeT-
€51 B COBEPIIEHHO UHEIX TOHSITHSX, TAK KaK aKTyaJibHble TOJIS 34 POJibl-

, + 103 SBISHOTCA B KaXK[bH AaHHHA MOMEHT WCKJIOUMTeNnbHO (yHKIMedl

OT JEBYX NepeMeHHLIX: NpPOCTPAHCTBEHHOIO pacnpe/lesieHHsT KIeTOK U
BeOTUTHANILHHX TIPOIIECCOR, KOTOpHE B CBOK oYepeflb IPeCTaBJISIIOT

« <pyHKIMIO 0T aKTYaJNbHLIX floRell NpeAilecTBYOIero’ MoMeHTa M T. [.

‘OcHOBHEIM napameTpom 3Toll dyHKIMOHANLHOM 38BUCHMOCTH SBJISIETCSI
uHBapHaHTHoe cHeH M M YeCKoOe 51 AAaHHONO BHAA IoJe:

Taxum o6pa3oM, HU B OJTHOM MOMEHTE paas-
BHTHSI H HH B OJLHOM H3 NpHUBJleKaeMbX HAJSA
ONMCaHHUA elo Xopa paxTope He BCTpeyaeTcCH
YHOMHHAHHAE 0 KOHeYHOM pe3ynbTaTe.

B nanupapuodl dopMe B3aUMOOTHOWIEHHE KJIACCHYECKOW M Halllei
KOHIIEMIMHY HAC/Ie[CTBEHHOCTH \MOXKeT OHTH BHIPa)KeHO CJieAyIOIHMMHU
cnosami. [s Toro uToGh npeactaButh cefe 3aKoHOMepHOe, CrenHpu-
9eCKOe B BHAOBOM OTHOIIeHHH BOSHHKHOBeHHe OpPraHuama X, Mbl JOJDKHbI
CBs13aTh ce6sl OMpeRNeHHbBIME [ONYIUEHUSAME OTHOCUTEJIbHO CTPOEeHHSI
HacJe/ICTBEHHOTO Bavajia B 3Mrore. TaxkoBa opMynupoBKa KiaccHye-
CKUX mpefcrapnenuit B caMod oOmeil dopme.

\ Kounenipys nosist npHBOJME K Clleflyomieil popmynuposxe. 3axKoHo-
-MEpHEIHl X0 pasBUTHN H 3aKOHOMEPHOCTL ero KOHEYHOTO pe3yJbTara
©@bycnoBIMBaETCST B3aUMOOTHOIIGHHSIMH aKTyaJlbHLIX HoJlell 3apombilia.
Bunosast cneyu ¢4 yHoOCTBH ITHX B3aHMOOTHOWEHHH oHpefeiseT-
<51 HCKJIIOYUTEJIbHO NapaMeTpaMl aHU30TPONHH KJeTOYHOI0 MHBA PHAHT-
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HOI'0 TOJISL ¥ HeBO3MO)KHO COCTaBMTHL OHpEZIeNIeHHOr'o MNpeACTaBieHus ob
aroit BUROBo# CrieUH(HYHOCTH, MCXOAN M3 XAPAKTepHCTUKH KOHEYHOIro
pe3ynbTaTa pasBUTHSI.

Taxkum o6pasoM, Mbl BLICKa3biBaeM © HacjlefCTBeHHOM Havaie
Fopasfio MeHblile, yeM KJACCHYeCKasa leHETHKA.

C 006bluHO¥ TOYKH 3pEHUsI ITO SIBJISIETCS, KOHEUHO, MMHYCOM, HAM JKe
3T0 NpefiCcTaBiAercs, Haobopot,' GonbmuM NpeuMyiiecTBoM. OCHOBHBIM
HeJlOCTATKOM KJIACCHUeCKOH I'eHeTHKH SBJIS€TCSl, IO HAallleMy MHEHMIO,
NoYTH TOJHOe OTCYTCTBHe CBSI3HM ee C NPOLECCAMHM peasM3alMH Hacjiel-
CTBEHHBIX CBOMCTB,T. €. ee UHCTO CTaTHYecKuit XxapakTep. HaoGopor, KoH-
UelIMs T0JIA COBeplleHHO JIMIIEHA CMBICNA, eCJIM ee PACCMATPHBATh CO
cTaTH4eCKodl TOYKM 3peHMsi, TAK KakK OHa Ipe[iCTaBIsieT coboji uncTo
AUHAMHYeCKHMIT NPUHIMIL. ' .

Ham xpurtHyeckuii aHanM3 [BYX OCHOBHBIX IIOJIOYKeHUH Teopum
1I0J1s1 HPUBOIMT, KAK HaM Kaj)KeTcsi, K HOJIO)KUTeJIbHbIM De3yJibTaTaM..
OGa -Teauca, NPHBOAS K PE3KOMYy CIBHUTY B OCHOBHBIX OHOJIOTMUECKHX
KOHLEHIMSIX, TeM He MeHee He Coflep)kaT B cefe KakuX-jMbo HenpHem-
JIEMBIX B HAYYHOM OTHOIUEHMH, TYMaHHbIX, Heolpe/le/leHHBIX #n¥ NpOTH~
BOpeUUBLIX 3JIeMECHTOR.

Mol monardem NosTOMy, UTO Halia KOHUeHLMS1 IOJSI NOKOMTCS HA
3/iopoBoit ocHoBe. Ho 5Ta, KoHeuHo, ellle He NpefipelliaeT BoIpota 0 €&
NIPUMEHVMOCTH H JUI0A0TBOpHOCTH. U neiicTBUTEIbHO, B 9TOM OTHOIIEHHH
MOryT BOSHHUKHYTb Camble Cepbe3nble CoMHeHUs. JlocTUrHyThie el #o
CHX HOD B pasnuuHbX npobiiemax Gyonoruu ycmeXd MoryT NpUTSI3aTh
Ha LIeHHOCTH I'JIaBHLIM 00pasoM B TeX CliyyasiX, I7le OTKDbIBAIOTCST XOTS
6bi oTHaJleHHble TepCHEKTHBL /Jisi MX SKCTpamoyHpoBanus. Hac unte-
pecyeT MO3TOMY 3/leCh HMCKIIIOYUTENILHO 3TOT BONPOC, W OH, 10 HallieMy
MHEHUI0, COBHAJIaeT IO CYIIECTBY C BONPOCOM, BO3MOKHA JIY BooOile
panibHeilliasi 3MIMpHYyeckass pabora B yKa3aHHOM  HalpaBiieHHU.

B ofnacty MopdoreHesa MoJIOXKUTENIbHBIH OTBeT HAM KajkeTost He-
COMHEHHBIM, JleMCTBUTENbHO, Y)Keé HEMHOrME, NpbaHaNHM3MPOBAHHLIE
HAMM TIPMMepHl JIelalT OYeHb BeposITHOM aHaJIOTHYHYJ0 TPAaKTOBKY
psifa npyrux, fojiee CHOMHBIX NpoleccoB MopdoreHesa. EPYFMMH cio-
BaMH, Nepefi HAMU OTKPHIBAYOTCA HEKOTOPHE NEPCEKTHBE YUCTO AHANM~
THYecKolt smOpHosiorun Hapsiiy ¢ SKenepuMeHTanbHolt. Ho u sxchepH-
MeHTAJIbHbI MeTO[l ¥ B 0COOEHHOCTH aHaJIU3 HOCTUTHYTHIX MM pe3yiik~
TaTPB MOXKET, NOBHAMMOMY, 3HAYHTEJIbHO BHIMTDPATh IIPU HOBOH TOYKe
speHts. OfHaKko upe3MepHbidi onTuMuaM Obu1 Obl 371eCh HeyMeCTeH, TaK
KaK eCTb OCHOBAHUS] 17151 ONIACEHUs1, YTO CII0)KHOCTD nipoGsieMbl IpH Fafb~
HefliueM yriyOneHHH MCCIefioBAHHS Cl€JIaeT HepeaJibHOI BOBMOXKHOCTH:
KOHCTPYKUMHM IipoLiecca. BmecTe ¢ TeM, eCyid McciefoBaHHe BBIHYIEHO:
OyneT NMpHOCTAHOBUTLCS MOCJE 3AMETHHIX yCNeXoB, T. €. OyfleT co3paHa
CoJIM[IHas1 SMIHMpHYeCKas 6asa, oTHOUIEeHHe K KOHUENUUH TI0JIsT JOTDKHO
6yneT BCTyNNTh B HOBYIO (asy: noHsiTHe 4moJisiy BoIo Obl, TAK CKa3aTh,
B HaTyp(punocoguio Grionoruy. Mal MONBLITAEMCSI TIOSICHUTL CMBICIT 3TOrO
yTBepXIeHH A1,

Kaxiasa AucLuIUIMHA pacnoliaraeT HeKOTOPHIM KOJIMYeCTBOM OCHOB~
HBIX TI0JIOYKeHHIl, ¢UMTAIOIMXCS HeolpOBEePIKUMbIMH, HeCMOTPS1 HA CBoe
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LC 3aKQHOM COXDAHEHUS] SHEPIUH, OTHOCHTeJIbHO Koroporo Ily a -
YK a p 3 copaBeflUIMBO 3aMEYAaeT, YTO Mbl KCTOJIKOBBIBaeM B HAaCTOsIHjeé
SBpeMsi OTflesibHble MPOLECCH TaK, YTO STOT 3aKOH /1 0 Ji )K€ H OHNpaB-
KéTheA. CuCTeMy TaKUX TIOJIO)KeHHH MBl M HasbiBaeM HaTypdusiocodueit
. fldndolt Haykw.

|+ Takoe rono)keHHe B CHCTeME HAYYHBIX NOHATHH JJisi KJIETOMHBIX
s qrosiell AIBYNIOCH Gbi, KOHEYHO, JIMIIb OTAAJIEHHBIM U, LT MOYKET, HeoCy~-
L MIECTBHMBIM HJIeaJIOM, HO HpPHONMMSUTBCA K HEMy HAaM Ka)KeTCsl He-
I% GéanaerKHbM.

5 Mel npearnonaraeM, IpyruMy CJIOBAMM, WTO HaCTaHET MOMEHT, KOTHA2&
.ﬁioéymm CTOSINIMX HA OMepeNid CHeHUaNibHbIX Hipo6eM OMOJIOTHH MOYKHO
¢' Byzer NLITaTHCS MCTONKOBATh B CBeTe KOHLENIMM NOJISA, M €CIH MH

FOTEpPINM MpU ITOM HEyJawdy, To BCe )Ke COXpaHMM yOe)XjeHHe, 4TO

~&bTs 3afava oKasajachk ¥ HeNOCHWIbHOH, HO TeM He'MeHee IoJle POSB~
¢ JsieTcs W 3[eCh, HO B HeloCTYNHOM /1A ananmsa dopMe. B atom yGex~
! ReHWH U 3aKJHOYAeTCs $HATYpdunocodCcKuiiy XapaKTep Becell KOHLEILMH,
r*+  Tlo namemy yOerxenuio, sTa (asa emie fayeka juist o6nactu Mmopdo-
., TPHe3a, TaK KaK 3/leCb BO3MO)KHA II0YTH Heolo3pvMasl [aJibHeillast
smnvpudeckasi pabora. Ho -Iono)KeHue OTHOCHTENIbHO 00paTHMbIX, He

; ! IPOrPeCCUBHBIX TPOLECCOB CyllleCTBeHHO MHoe. Y 3[leCh mpesien ellle He

JOCTMTHYT, HO CpABHHTellbHO OJIM30K: eIVHCTBEHHOM 3MIMpUYeCKoit
' Gasoil sBjseTcs AerpajilaliioHHOE M3JIYHUEHHE, KaK CHMITOM HaJMuyust

HePRBHOBECHBIX KOHCTENNAUMIL, SBJISHONMXCA B CBOK ouepellb (yHK~
« yMeH 0T nonel. Pemaroliee yyacTiie HePaBHOBECHBIX KOHCTeJUIAUMM npH

CAMBIX PasHoo0pasHHX oOpaTHMBIX NIPOLECCAX YaCThlO yiKe JI0KasaHo,.

" yacTHIo‘Ho Kpaliuell Mépe BeposTHO, T. €. AONYCKAET BHOJIHE 3aKOHHYIO
SKCTpangsisinuio. Mol Mo)KeM HoaToMy HapucoBaTh Cebe yXKe Tereph
¥, xoms ﬁgsihpuﬁmaﬁrem:zym KapTHHy GyLyniero H QJDKHb, TOBUIUMOMY,
v TPUMHDHTBCS C TeM, YTO CMOXXEM KOHCTAaTHPOBATEL NIPH CAaMbIX pasHO-
iy~ o0pasHbIX >KM3HEHHHIX NPOABIEHUSAX Hanudue, T. e. Yy4acTde moJin
¥ OypeM nmoutu GecCUNBHBL B NIpOBe/leHNH KaKoi-1100 KOHKpeTHO# KoH-
ot LTPYKIMM Y0NSt 1ORO00HO TOMY, KaK 370 TIPHHUMIIMAJIBHO BO3MOYKHO
" -OTHOLHTenbHO Mop(oTeHHBIX moJeH.
¥ sHarypdunocodckasy pasa yuenus o nosie, KOTOPYIO MH IpefBUANM.
* B GyAylieM 1 KoTOpast BEUIBETCS B yTBepyKAeHHE, YTO I10Jie eCTh € [L U H-
CTBeHHas " MHBapHMaHTa )IKUBBX CHCTeM, KOHeYHO, IO
cymecTRy GymsKa K TaBToROr¥H. OHAKO TABTOJIOIHS TAKOTO XapaKTepa
He JiMilena SHadeHMS ¥ LEeHHOCTH, TAK KAK Mbl He [IOJDKHB 3a6LiBarh,
YT0 HHBAPDUAHTHG(TL FABJSETCS He EAMHCTBeHHOM XapaKrTepWcTHKol
HOJIl M B ero OIpefelIeHUH COMIePIKATCs orpaHMIHTeNIbHbIE T1apaMeTpel,,
HajJleJIA0NMe ero CoBeplileHHO OIpPe/leIEHHbLIMU CBOHCTBAMH.

Ham ocraercst fo0aBuTh B HailleM PeTPOCHEKTHBHOM ©0030pe JMIIbL
oiHo. Bce nHame M3no)KeHMe NMOKA3aJ0, KAK HAM KaXKeTCsl, C IIOJIHOMF
"HCHOCTBIO, HACKONILKO HAMH COSHANTCH BCe TPYNHOCTH IHpHMeHeHUST
;¢ pa‘spaﬁo'n(u npuyuuia nonsi. Ho 3aciy)kupaionye BHUMAHHUSI M H e~
COBMeCTHMMBHE e C Hallell KOHUERUHEH (aKTel HaM B HacTosmee
BpeMSi He H3BECTHBI, i
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NPUJIOXEHHUE

ITpu KoHKpeTHO! KOHCTPYKIMU MOp(OTeHHLX I10Jieli MBI MOJIL3YeM-
€51 CITely I0IUMH OCHOBHBLIMU II0JIOKEHUSIMU 1 TeXHUYeCKUMU NpHeMaMul,

XapaxTep aHU30TPONUU COOCTBEHHOI'¢ IOJISI KIJIETKU MPOU3BOIb-
HO MPUHUMAETCA BO BCeX NMPOBeJEeHHHX [I0 CHX II0p IOCTPOCHUSIX
DIIMIICOMOM BpallleHUs! ¢ OTHOLIEHUEM [UIMHHON U KopOoTKoH oceil
KaxK 2: 1, @IpuueM UEeHTp S3JUMICOMAA M ero JUIMHHASL 0Ch COBIA-
JAI0T ¢ LeHTPOM M IJIMHHOIL 0ChI0 sfipa.

WInTeHCHBHOCTE TOJISt B Ka)Kpoidl paHHOH TouKe BhIpaXkaerTcst (op-

o oK
mysoii / =—- rpe K — KoHCTamta, BbOMpaemasi IIPOM3BOJIBHO IS

KOXIoil [laHHO# KOHCTPYKLWMM; o — TlepeMeHHasi, IPOnopIUoHAILHAS
papuycy 3JUMIICOMPA, IPOBEeJeHHOMY M3 er'0 IeHTPa B HANPABJIEHHU K
AaHHON TOUKe;” — pacCTosiHhe OT [eHTpa 3JUIMICOMAA [0 [aHHOM
TOYKH.

Hampabiienne BekTOpa COBNAJaeT C ¥, YCJIOBHAs ero BeJIHUMHA
nponoplyoHanbHa [, pyyeM « paBHA eOMHUIE B HAIlpaBJIeHUH MaJIbIX
ocell 3UIMIICOMJA ¥ JOCTHIAeT JBYX IO IHPORODKeHUI0 00JIhIIoi ocH.
JLJIst ToYeK, pacnonoXKeHHBIX Ha IIOBEPXHOCTH JJUIMICOMZA, (PAKTODP
PaBeH ¢AUHUEE, T. €. BeKTOphl, IPUIIOXKeHHEIe K J11060i1 U3 HUX, oflHHAa-
KOBOI 110 BeJIMYKHE, YTO U SIBJISIeTCS] HATJISIHBIM BHIpa)KeHeM aHU30TPO-
MUy I0JIsl.

AKTyanbHHe I0Jisl, pe3yjibTHPYIOIME 0T B3aUMOJelCTBUST KiIeToY~
HBIX I10JIeil, KOHCTPpYyMPYIOTCSt 10 0OLIYHBIM NIPABUIIAM T'eOMeTPHYeCKOI0
{BeKTOpHANIBHOI'0) CIIOKeHH .

OcHOBHOE ompefiesieHHe KIIETOYHOT'O IIOJIST IJIACUT, YTO BEeKTOP MO,
IPUJIOXKEHHBIHT K JaHHOW MoJleKyJle ¢ W30HTouHoil 3Heprueil £, paer
CHaramnyo ee IPOJABIKEHUs, KOTOPAA oOlIpeflesisieTcs] BeJIMUMHOH U
HallpaBjieHMeM BeKTopa B HaHHOiIl Touke. Paborta morst coBepluaercs
3a cueT 3Hepruu E u 1moatomy npoiiileHHHil MojieKyJyioli B ero Halpa-
BieHuH 3QQeKTUBHBIA IyThL IPONOPIMOeHANeH 3amacy SToil 3Hepruu,
CKOpPOCTb MPOOBYIKEHUS TAKOKe OIPefIeNisieTcsl BEeKTOPOM.

W3 atux ocHOBHHIX JomylleHuil BuTekaeT ciefytonlee. Eciu akry-
aJIbHOe I0J1€ KJIETKH HECUMMETPUYHO OTHOCUTEJIBHO ee IeoMeTpHYeCKOi
KOHQUTYpaIyy, T. €. BeIMYUMHA BeKTOPOE B KAKoM-IH0o OfiHOM Hampa-
BJleHUHU Ipeo0niafiaeT Haf, OCTAJILHBIMU, TO MPUTOK MOJIEKYJl B HAIpaB-
JIeHUU Makcumyma OyfeT npeo0safiate M0 CPABHEHUIO € OCTAJILHBIMU
HAMpaBjieHUsIMUA U COOTBETCTBEHHO OyleT le(popMHpOBATLCA U KIleTOY-
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Hast KoHQUI'ypalyst 1o TeX IMOP, MoKa e OyleT HOCTUTHYTO WU3BeCTHOE
paBHoBecHe Oyaropgapsi rpafueHTy IoJisi, T. €. YMeHbIIEHUIO BEKTOPOB
[0 Mepe yJaJleHUsi OT ero IeHTpa.

" Tlpu rpadryeckoM H306pajkeHHH pacyeTa AKTyasbHBHIX 10Jiell M
COOTBETCTBEHHOI JleopMary KJIeTKM Pe3yJibTaThl KOHCTPYKIHY liepe-
HaT ee KOHQUIYPALMIO B YBeNlyeHHOM pasMepe, 3aBUCSIIEM OT IIPOU3-
BOJIHO BEIOPAHHOI BentyMHEL K . TIpefII0JIOXIB, YTO KNEeTKHU COXPaHsIoT
NOCTOSIHHBIN 00heM, KOHCTPYKHMIO IPHXOAUTCS 3aBepllnTh pefyKieH
IIOJTY YEHHHIX KOHTYPOB, Pa3Mephbl KOTOPLIX MOT'YT OHITh OIIpefelieHbl JIUIIb
npubM3UTeNIbHO, TAK KaK B [eiiCTBUTESIbHOCTH peub UjeT He 00 n300-
pakeHHM HEPERYIHMPOBAHHBIX KOHTYPOB B IIJIOCKOCTH,a COOTBETCTBCH~
Horo o0Bhema.

IIpoine BCero UPOW3BOAUTE TAKYI0 PeRYKOUIO ledopMaliiy, HAHOCS
IepBOHAYANbHble KOHTYPH KJIETKH HA MMJIJIMMETPOBYI0 Oymary u npo-
W3BORS Ha Hell e rpaduueckoe noctpoenue. Iocne 3roro NpaXofUTCSt
BOCHPOU3BOAUTL HOBBIM, Re(OPMUPOBAHHBI KOHTYp € pacyeToM Ha
OMMHAKOBYIO MJIOWAfE C HepBOHAYAIILHEIM.

Kaxqast Takasi KOHCTPYKLUS IpPefiCTaBlisieT, KOHEUHO, JIUUL OIpe-
LeJieHHBI, IpOU3BOJILHO BHIXBAYEHHBII 3Tall HellPepHEBHOIO B HelCTBU-
TeJIBHOCTU MPOIeCcCa 3BOTIOIMH KOHQUTypaliy KIIETKH UK KJIeTOYHOI'0
KOMILJIEKCA, HAIpUMep, SOUTEJIMANTbHON NIacTUHKU. B CosblIMHCTBe
CJIyyaeB OHA BHIIOJIHSET CBOIO 3a[auy, HAIIpUMep, YKa3blBaeT HA pacuiie-
HeHHe IIepBUYHOI'0 MO3T0BOT'C IIY3LIPS HA TPH oTpe3ka. JIuilb B TeX CIy-
yasix, KOIZa NpefCTABJIsAeT MHTepeC BeCh X0 RedopMalliiu, HaNpuMep,
B IIpoGiieMe fleNleHUs] KJIETOYHOI'O Tejia, HeoOX0AUMO BHIIOJIHEHNE IBYX
Y paXe TpeX IOCHeoBATeIbHEIX KOHCTpYKumii. JUtst Toro, urcOu u3be-
JKaTh PefyKIH HA JeHCTBHTeJIbHBIE pasMephl I0CHE Kaj)oro 3ramnad,
MOYKHO IIPHMeHUTE CJIeRYIOMMil nprem.

Ecnu B nepBoHAYanbHOM KOHQUTYPANHUY KIIETKU s1p0 (T. €. HCTOYHUK
II0Jis]) 3AHUMAJIO LeHTPAJNbHOEe IOJIOXKeHUEe, TO MOKHO [OIYCTHUTh, 4TO
IpU ofHOCTOpOHHel fedopmany KOHTYPOB KJleTKH, BLI3BAHHON Iepe-
DBUYKEHMEM MPOTOIUIA3MEHHBIX MAcC, COOTBETCTBEHHO IIePEMECTHTCST MO
HAIlpaBJIeHUIO K HOBOMY IleHTpY U siipo. BmecTte ¢ TeM panuoHansHo I
KOHCTPYKIMY Ka)kKEoI'0 HOBOT'O 3Tala BHOMpaTh HOBYIO KoHCTaHty K,
X0Ts1 Obl IIPUGIM3UTENLHO IIPOIOPHHOHATIBHYIO YBeJIMUeHHIO Miomajy,
3aHUMaeMOH CKOHCTPYMPOBAHHEM KOHTYPOM 10 CPABHEHHUIO C UCXO/IHOM.

IToBTOpHUB KOHCTPYKUNIO, UCXOJIsI U3 Pe3yJIbTaToB HePRoil U HCIOJb-
3Ys1 HOBYIO KOHCTAHTY , MBI I10JIy 4aeM HOBHIH KOHTYP U MOYKEM, KOHEYHO,
MOBTOPUTL Ty Ke NPOLEAYpPY HKejlaeMoe YuClio pas. PepyKiulo CHIbHO
YBEJIMUEHHOTO M300pa)keHUsI HAa peajibHy0 BeJIMYMHY JIyulle BCETO
IPOBECTH € TocJiejHeil KOHCTPYKIHeit.
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