CTBEHHA 3a BUJOBHIE W KaKas — 3a MEIUBANYyaJbHBe npAsmaku. Vc-
X0IS U3 MONeKyJIAPHO-TeHETHYECKHX NAHHBIX, KOJIMYECTBO KOTOPHIX
IOKa 9pe3sblYaifHO Mano, ONMpasch Ha yie passuteie wadopMans-
oHHEle IOAXOABI, OyAYymias HAyKa DOCTPOMT MONEIbHYH (PHIAKO-Ma-
TEMATHYECKYIO TEOPHIO 3BOJIOLHE. JTa TeOPHA OTBETHT B KOJHYeCT-
BenHo# ¢gopme HAa pAJX BONDPOCOB, OTHOCAINMXCA K MaTepHajaM H K
TeMuaM 9BOMIONHME. MBI HAXONMMCA B madale NOCTPOEHUA TeOpeTmHe-
cKOW 6monorem, ¢yngamenT Kotopoi Optn sano:xen Jlapswmom m
Mengenem.

§ 17.10. Onrorenes

B omimume or ¢unorenesa, uwanpasieHROCTs WHIABHIYAJIBHOTO
Pa3BITHA — OHTOreHe3a — o4YeBHAHA HenocpexgcrBenno. Onrorenes
BKJIIOYaeT TPH OCHOBHBIX mOpomecca — JudifeperyuposKy KIICTOK,
pocT, T. e. yBelddenie YUCIA KIETOK W MacCHl 3apojsliia, ¥ Mopgio-
2eHe3, T. e. BOZHIKHOBeHNE ONpeJeJeHHBIX OPraHoB ¥ OpramgsMa B

‘ menoM. Bee arm npoueccs pazBHBAlOTCA B COOTBETCTBHM € TeHEeTHYE-

CKO#l IpOrpamMmmoil.

B ocrose kinetoumoit nmudPepernuposru Jerwnur nuddeperynpos-

- ®a MONleKylfipHasi. BO BCex COMATHYeCKEX KIeTKaxX MHOTOKJIETOYHOro
OpPrammaMa COJEepP/KUTCH ONHH W TOT ke HADOD TeHoB, TOKgeCTBeH-
HEI relOMYy HCXOMHON 3HIOTH. OJTO IOJ0MEHHE MOKA3aHO IPAMBIMA
onsitamu. 'epAom ycramoBmiu, €Wro ecim HepecajiuTh HAAPO KIETKHA
sUmTeans KHOMedHIIKA rOJIOBACTHKA B MKPHHKY JIATYINKH, AP0 KOTO-
POil. npejBapHTENbHO paspyuwieno YiabTpadronerosbiM 00xydenmem,
T0 m3 TaKPil HKpPHEKYM pa3suBaeTCd HopMambuaf ocolb. B cnenmann-
SMPOBAHHON KieTke GONBNIVHCTBO [EHOB PeNpECcCHpPOBAHO, B Hell MO-
YT CHATE3WPOBATLCA AHING onpefenesusie Oenxn. Ilpm nepenoce
CIenmANE3IPOBARHOr0 T€HOMA B 3MrOTY TeHbi OKA3BIBAIOTCH OCBODOM-
AEeHHEIMH OT penpeccHm W NpPOHCXOAHT HOPMAJbHOE pA3BHTHE. XH-
MnuecKHe HCCHeAOBAHMA RiIeTounoi auddepennuanians yiKe NnpuBe-
JIM K BasKHBIM pesyjibraraMm. ¥Yaccelic n PaTrep BhipamuBanm KyJIbTY-
py 5MOpHOHANBHONI TKAHM — KNeTKH HOMReNyJ0IHOH >Keje3bl KpbI-
¢Hl. OTOT Oprad NpOU3BOMUAT (PepMeHTHI, YYacTBYIOmue B IepeBapH-
BAHMM NMHIM, W TOPMOHBI, peryiupylomue MeTabolusm yriesoos.
Tar nasrniBaemble 3K30KPHHHBIE KICTKH CeKPETHPYIOT 3MMOTEHBI —
OpeflIeCTBEHHIKE NHUMeBAPUTENbHBIX  (DePMEHTOB, JHIOKPHHHEBIE
KJIeTKN BHIENSIOT rOpMONEI — riioKaron u macyiumn. Mccaemosanace
OpOAYKNUA BCeX 3TX OElNKOB HA DA3HBIX CTAAMAX 3IMOPEOHANHHOTO
pPa3BuTHA, I OBlla yCTAHOBIEHA KOppelfAnuA cojepammsa OelKa C
NOABJIEHIeM ONPeNeNeHHBIX BAYTPHKIETOYHBIX CTPYKTYyp. llpomyk-
NUA CHenUaJIN3EpPOBARHEBIX 0eIKOB BO3pPacTaeT BO BPEMeHHM HE MOHO-
TOHHO, HO HPOXOMUT 4epes Tpum peryaaropasix ¢aszm (pme. 17.12).
Ycranosneno, 4To Me3oxmepManbable KJIeTKH H3 JIPYyTAX OPraEoB IpO-
MoTHPYIOT NuPPepeHIupOBRy KIeTOK HOMKeliyR0dHOH ejesbl OTo,
IO-BAAAMOMY, ofbAcHserca neficTBmeM Hexkoero (axTopa, BO3MOKHO

GesikoBoil TPHPOJIEL
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CunaTes ceKpPeTopHEIX GelIKoB B KYJIBTYpe SUMTENHANbHBEIX KJeToK
MOMPKeNIYNOTYHOH JKejie3sl CHemuUINO NOJaBIAETCA AKTHHOMUIH-
HoM-D — amrméumormrom, Giaoxmpyiomum cuutes PHHK. Ifocneposa-
TellbHO® [OJABJCHAEe CHHTE3a DPA3JAYHBIX OEJNKOB AKTAHOMHINHOM

4

Prmc. 17.12. VsMeneHne MpOgyK-
IMN CHeNMAIn3MPOBAHHEIX Oei-
il KOB B Xofe »MOpuoreresa: I —
npennrddepennaposagoe co-
~—— crogume; 2 — nporoaunddeper-
4 nApPOBaHHOE COCTOSHEE  (CTa-
aast I); 3 — naddeperumposan-
Hoe cocrogHme (cragma II);
4 — nebmENTABHOE  COCTOAHHE
(crapmss III); @, 6, ¢ — mepe-
Z X016l
Fassumig ——
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mokaswipaer, 9To coorsercrsyiomue MPHH cmatesupyiorcst B pasHoe
Bpema (cp. c. 289).

Mo-pupmMomy, ¢aset paspUTHS OUPENENAIOTCA KOOTEePATHBHBIM
meficTBueM MnoxecTBa remos. Ilpomcxopur opHOBpeMeHHAs AKTHBA-
@ OFEAX TPYNN TeHoB M WHAKTUBAIMA JPYyruX, Ho He IOCjIefoBa-
TedbHAS AKTHBAEA KAMKIOTO U3 COTEH OTAEIBHHIX TeHoB. Bosmoikno,
YyTo CorjiacoBaHHBIE KoolepaTHBHEIe TepexofH, HMeloHIMe Xapakrep
($asoBEHIX MepexofoB (CM. fajiee), ONPeneNATCA H3MEHEHUSAMH XpO-
MOCOMHOM CTPYKTYPHI.

B onroremese mpejgCTaBienHl gBa TEUa npoueccos. Ilepsrlit Tum —
peryiAaTOpHbIe BHYTPA- W MeKKJIETOUHBIe B3auMofeiicTus, obycnos-
JieHHBIEe ABJICHHAME MOJICKYIAPHOA CHIHANA3ALWH, MOJNCKYJAADHOTO
ysHaBaHuA. T ABIeHUs U OUpPENeNAioT mpe:xnae scero auddepenn-
poBKy. Bropoit Tun — akTuBHEIE mepeMenieBUA KIETOK B pesyiabrate
MeXaHOXAMHUYECKAX IIPOMEeccoB, TaKMKe CTUMYJIHPOBAHHBIX MOJeKy-
JIAPHOA cHrHajim3amueil. ITU HmepeMelleHUs ONpedeldloT xopgozenes.

Camo feneHme KieTok, HauWHaf ¢ TOABJIEHWA ABYX Hepsrix Ona-
CTOMEPOB, eCTh pe3ylibTaT BHYTPUKJIETOYHBIX B3aUMoAeHCTBHIl, pery-
JAAA AKTHBHOCTH TeHOB BemeCTBAME I{MTOIJNA3MH H KJeTOYHOH
MemOpassl, uddepernupoBra Ha pamHeil craguy (6aacryaa) onpe-
Heliserca ABYyMA NpUYAHAMH, MMeIOmUMH cambli olunni xapakrep.
Ilepsaa us mmx — HeogHOPOLHOE pacUpefeleHde BelWIEcTBA B LITO-
njlasMe MCXONHOH BUTOTH, BTOPas — HEOAHOPOGHOCTH Cpensl BHYTPH
KJIETOYHOTO IMapa, MoJydaiomerocs B pesyiusTare apobaenus. 1l ro,
W [pyroe o3naMAET HANMYHE ROUYUCHHOU uHgopmayuu (Bonpuepr).
Hapsangy ¢ sramm akropaMm oHToreHes olpegensiercs KOHTAKTHOH u
TyMOpaJIbHO# perysamuei.

Ha nospamx cragusx passurus BKIIOYaeTcs geficTBHE TOPMOHOB.
Ciaomuslit cmoco6 passatea — meTaMopdo3 ¥ HACEKOMEIX — HaXo-
JATCA NOA KOHTPOIEM 9KOU3OHA — TOPMOHA POCTa.

Onmum m3 Baimeflumx BemecTs oHToTeHe3a ssisierca nAM®D
(cM. ¢. 42), caymaman [qis MONCKYAAPHOR BHYTPH- H MEMKKIETOU-
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woit cnrranusanun. Ilokasamo, wro nAM® wmoxker mamynmposars
nuddepernuposky n Mopdgoreres B mnequnddepeHNAPOBAHHNMX KaeT-
Kax in vitro.

Ponr tAM®D B passurum sApko [EMOHCTPUDYETCA B GHONOrHH
Murcomuyeros. Eenyw numm mmeercss BiOBOJb, TO 3TH OPTaHE3MEL Cy-
IMEeCTRYIOT KAk amebononobmbie ognornerounnie. [lpm mexmarke mum-
mpn MHuKcaMme0Bl arperupyioT B ICeBJONNIA3MOAMA, KOTOPHIA pasBEBa-
€TCA KaK MHOTOKJIETOYHHIH OpraHusm, COAEpMHAIMEA JECATKH THCAY
KJIeTOK, BIUIOTH 0 HpeBpaienusi B clopodops @A CIGPOBOTO Pa3MHO-
wennsn. Arperanns n gud@epeHnupoBKa MHKCOMHUUETOB HPOUCXOAAT
B pesyakrare seiienenus NAM® u pepenumm 3TEX  MOJEKYJIAPHBIX
CHTHANOB.

Onrorenes mopoben Quilorenesy — 3BOJIONUAOTHOMY PA3BHTHIO —
"B TOM CMBICNIE, YTO pasBHRApUilca 3apoAslil Hpexcrasiser coboit
cBoero posna 6uonenos, B KOTOPOM COCYINECTBYIOT NONYJAQUHA CIeRU-
anusnposanneix KiueTok. Cam «sapogsimesblit Gumonemos» QGopmmpy-
eTcsl TUMH HONyNANUAMU. «3apopblmessiii 6Honenos» He CcTaTHIe-
cKasg, HO JUHAMUYecKas cHCTeMa C HpepolpeleicHREIM IOBEeHASM.
Jensumecs KiueTKE HWe UOOgBepKenHl CAydailHOK HOMeHYHBOCTH.
Passmrue Omonerosa onpeensercs BHEUIREMHA BO3JCHCTRUAME H
BHYTPH- W MEIKKJIETOUHBIMH B3aUMOJECTBHAMHA, HO OHO 3alporpam-
muposano renorunom., B § 17.9 pacemorpenst mndopmanumonHsie ac-
TeKTEl OHTOTeHe3a. 3ajavyl TEeOoPeTHYEecKOTO MOJENHPOBAHUA OHTOTe-
He3a emie fanekuy or csoero pemenusa. Oanmaxko pap pabor B aToit
ofyacTH 3acnyMHBAET BHEMAaHDsA, ofemas ee pajbHeillce pasBHTHE.

EerecTnenno, 9410 HepBrie HONBITKH MOJEJIbHOTO ONHCAHHA OHTO-

" reHe3a uMenu 9UCcTo OmoNormueckuit xapakTtep. [ypsma mpepnomma

dopMANbHEBIl METO[, TPAKTOBKE MEMKKJIETOUHBIX B3aHMONeHCTBER B
Mopdorenese, CBA3AB ¢ KAMIOH KIETKOit HeKoTopoe «6uosozuueckoe
nosey, BHIXOfAMIEE 3a IpeleNnsl KICTKH W BIHAOmMeEe Ha ee cocemei.
Tlong HECKONLKHX KIETOK BEKTOPHO CYMMUDYIOTCA M BHI3BHIBAIOT IIe-
pememenyde KieTok, neobxonuMoe s ¢gopmoobpasosanua (1944).
VYonAAuATTOHR BBEN IIOHATHE JnucerHeTUdeckozo aarnduiagira. Pazsurme
opran;msMa yHOAoOJIAeTcsa ABUIKEHHIO [0 IEPecedeHHOl MECTHOCTH B
dazosoM HpocTpancTee. MapmipyT nBUMKERUsA ONPENeNAeTCa XapakTe-
POM MECTHOCTH W BHEUTHHUMH Bo3flelicTBusaMH. B oHTOremese mpomcxo-
JAT KAHAJIM3ANUA PA3puTHsa — MOp(oreHeTUdecKHe NOTEHHUH Kile-
TOYHBIX MONYJNAQUA MOCTeNEeHHO OTPAHEYMBAIOTCA. YOJJAHITOH Ha-
BEIBaeT KpeodoM KaHAIW3OBAHHYIG TPAEGKTOPUIO DA3BUTHA, NPHTATH-
papmyio k cebe Gammaitmue (1968).

B passuBammemcs 3apojsiliie HPOUCXONAT peTyAATOPHEIE IpO-
mecchl, NPUBOJANNE K €T0 CaMOOPTAHU3ANUE — K CaMOIPOH3BOJBHO-
My opMHpOBAHNI0O MAKpOCKoNWdYeckoit CcTPYKTypsl. Hak Mur supenn,
3TH ABJIEHHS BO3MOMKHBEI B JNCCHIATHBHHIX CHCTEMAaX, JAJIEKHUX OF
pasrosecus. [[yia paccmorpenus oumroreHe3a BBOAUTCH MOHATHE MOD-
dozeneruueckozo noas (MI'IT). MTII nexoroporo 3auarka dopmn-
pyeTcsa TPYHIO#A COTNIACOBARHO DA3BUBAKINAXCHA KIETOK. YIKe HMen-
muiica 3a9aTOK Tomasinser GoOpMHUpOBAHME [PYToro, eMmy HNaeHTaq-
Horo, Ecin Hojie pasjeliemo ma 9YacTH, Kamaasd m3 HAX MOMKET BOC-
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CraHOBWUTL MOJIHOE IHojie Tak, 4ro copmMupyoresa nsa sakarka. Cama-
gre asyx MTI'Il npusopmt k mx peoprammsammu B ogno MTIII. Upea
MTI'Il 6eina seigsmuyrta ypsmuem. Uto MomHo cKasaTe o (usmke
ITUX ABICHUI?

B reopum MTIII cmrpana poas mopmens Teopunra, ommcamsas B
§ 15.4. Aprorarannrmyeckas QECCUNATHBHAA CHCTeMa, B KOTOpolk
BosMoKHA MuPPYsHA HEeKHX BellecTB — Mop(OreHoB, OKa3BIBAGTCA
€noco0HO# K NPOCTPAHCTBEHHOH H BpPeMENHOH CaMOODPraHH3AIMH.
Pan pabor Meinxapara, Kaypmana m ngp. Gell mocpsAlmeH pasBATHIO
reopur Toiopmara. Onnaxo nuddyupupyoumne mopdorenst e ofHa-
PYHHBAIOTCA B JKCIEPHIMEHTe.

B nmocnennee ppeMs (B0 IMOKA3aHO, 9T0 OCHOBHBEIMH Il OHTOre-
He3a ABRAAIOTCH IPONECCHl, OHpefels ieMbie MeXaHOXHMHYeCKOR AKTHB-
HOCTBIO KIeTOK, W HpyrHe HKedopManmM 3apojBIIeBOro MaTepHaja.
J{lleTKE aKTHBHO HPHKPEIIAITCA K yHPYrofl HAN KecTKofl MOJJIOMK-
Ke. B armx mpomeccax OPOHCXOAAT [epecTpoitka IMTOCKeleTa
(§ 12.6) = obmasn gedopmaums knetku. Illaposusnas knerka ymio-
maerca. Ilpm sroM yopyrmit cy6CTDAT BOKPYr KIeTKHM HCULITHIBAeT
naarssxennsn, CoorsercTByOmas MexammuecKas palGora oOecHeduBaer-
ca meraboimaMom. B KomnexTmBax KAeTOK POpMUpPYIOTCA H crabnan-
SyIOTCH NHCCHOATHBHEIE CTPYKTYPH. Tak, B OJHOM H3 OLLITOB KyJjb-
rypa (PurOpo6iacToB roMoreHHo [NUCHEePrAOBANACL B KOJJIAreHOBOM
Telle, TPAHANBI KOTOPOre 3akpemnAnuch. Ilpm moBbimenunm KOHIEH-
Tpanuy| KJIETOK IPOHCXOMNNJ CHOHTAHHBEIN NIepexox B MaKpOCKommye-
CKM OpraHHN30BaHHOE COCTOSIHNE — BO3HUKANH HEepHOZHYECKHe Ccry-
menus Kaetok. Mecxognoe cocrosHMe roMoremata OKasbiBajioch Heyc-
TOMYMBEIM @O0 OTHOmMEHAIO K QPuykryaumsam. Cutyamusa, cxoimas ¢
mopenslo Tooopmara. Onmako pons dakropa pansioneficTBy0weit
CHrHajn3anny, ofecueuynBaliNeil BOSHHKHOBeHHe YHOpATOYeHHOCTH,
snech urpanm He mopdorensl, a medopmanus ynpyroro cyGcrparta.

Paccmorpmm  Mofient MopdoreHeza Ha OCHOBE 3apOIBIIEBEIX
snnrenues. JleopMannp suUATeNHAABLHBIX [JACTOB: CKIAXKI, BbITH-
rMBaHnsA, H3THOB W T. A.— cayXRaT gopMooOpasyoiuMn Mexanmnsma-
mu. [Iponecc cocromr m3 panma cranumit, [lpemnue Bcero ocymecTusa-
eTCA «pasMeTKa»— B BOATeJIUA BHIEJsAETCH HeKad aKTHBHAA 00-
aacte, B 9Tof 00nacTH mIACT KIGTOK YTONIEH — KIeTKR yIJHNEeHE,
HNOJAPN30BAHEL B HOPMAJBHOM K muacty naupasinennn. Obpazopanue
MOJIAPR30BAHHLIX KIETOYHHIX NOMEHOB CIYMKHT HadajnoM mopdorene-
3a JKHBOTHBIX.

Teoperudeckas mofiens (BenunHnes) mcxomut m3 cnepyomux Imo-
JO)KeHN:

1. KneTkr nnacra cmoco6HbI CaMONpPOm3BOJNILHO KeOPMAPOBATH-
cd, ofnagas ABYMA JNCKPeTHBHIMA YCTOHYRBEIMEH (POpMaMH — H30-~
TPOIHON W MNONAPH30BAHHOM,

2. HnerouHbIi Martepdan BNATeNMANbHON TKAHU pPACCMATDPHBAET-
€A Kak COJONIHAA cpefia, ofiagamomas NACCHBHON YIPYTOCTBIO.

3. MexamoxmMuvecKkas AKTHBHOCTE HAaHHOW KIETKH IOJBepiKeHa
KOHTAKTHOMY BJIMHHHUIO COCeXHAX. ITHM ofecOeumBaeTcA Koollepa-
THBHOCTE HOAAPH3ANAN KIETOK,
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Jlaa pacuera BBOAMM NapaMeTp WONAPHBANAE KIETOK p. B maoTpommom
cocrostand p == 0, B nonapmaoBanaoM p > 0. CocTOsHAE mIacTa B HENOM Xapak-
Tepr3yeM HEUPEpEIBHEIM CKaJXsADHBIM NOJXeM p(r, t), Te r — pagmyc-BeKTop, Je-
sMamuif B OJOCKOCTH NIacTa, ¢ — BpeMs. YpasHeHHAe [IHHAMAKHA MO AMEeT B

op 1 2
st =71 +DpVp—nSpoy. (17.31)

3aeck T — xapaKTepHOe BpeMsa aKTABHOH fgedopmanmm KieTkm nopaara 10 mmm,
Dy — gEHETAYECKAN KO3(PHNAEHT KOHTAKTHOIO Nepenoca moAsfpusanum. Bro-
poil uneH cmpaBa mMeeT AAPPY3HOHHBI XapaKTeP; Gix — TEH3OP KACATENLHBIX
yupyrax Hanpsxermil, Sp — cieg TeH30pa, x — kospPunment. Oyurnna f(p)
HeJAHEHHA — BO3MOKHOCTh NEPEeXORa M3 H30TPOMHOTO COCTOAHAA B NONAPH30-
BanHOe (MexamoxmMmsl) csdana ¢ M-oGpasmolt dopmoii f(p). Hocnennmit anen
cOpaBa Y9YATHIBAET TO OGCTOATENLCTBO, YTO BCECTOPOHHEE PACTSKEHHA® ROIIKHO
NPpensATCTBOBAThH NONApPH3anEE KIETKH, a ¢/KaThe — el CrocoGcTBOBATE.

B orcyrcTBHE BHEMHAX CHI HCTOYHAKOM YOPYrAX HANPHKERAAH B HXacTe
ABNSIOTCS KacaTeldbHble CABATH, BO3HAKAIOIIAE BCAEACTBAE NMOJIAPA3ANAA KIETOK.
B nepBom npubamenmm akTHBHoe AeopMEpyONIEe HANPSIKEHAR® MOYKHO CIH~
TaTh M30TPONHBIM B IINOCKOCTH NJIACTa H NPONOPHAOHANBHEIM p:

Oy == 55“1)_ (1732)

Peakn@s Ha 3TO HANDsKeHAE — BEKTOpP KAcaTeJbHBIX CMeIleHA# W HAXOJAATCHE
M3 yCIOBHS paBHOBECHsd, pelaKcammsa K KOTOpoMY MTHOBeHHa B Mmacmrabe Bpe-
MeHHA KJIETOYHOH NONyNsiNAA, KAK 9TO NOKA3BIBAET OUEIT. YCIOBHE PABHOBECH®
BHIpa;KaeTcs ypaBHEHAEM ’

Eh
— qu-} T— ot graddive 4 eggrad p=0, (17.33)

rie E m ¢ — Moayns K0mra m koadunment Ilyaccoma kieTowmoro maacrta, ¢ —
MoAylb ¢ABATa NORIOKKH, h — TonmAHA naacra. M3 (17.33) momywaem

E .. exE Jr—1'] ’ 2 s
$p 0y = g divu = e | K, (—7%_) Ap(ry 1) &, (17.34)

rie Ko(p) — nmnamsapaveckas PYHKOAA MHAMOTO apryMenra, mMelomasa JoTa-
papMATECKYI0 ocobeHHOocTh Ipn p — 0 m yGriBaloman Kak e~ °/Yp npr Goxbmnx p;

R RE 1/2
d_[(l —oz)q] ’

Tlocie noacramoskm (17.34) B (17.31) mmeem 3aMKHyTOe ONECAHAE JBONIONARE
noas p(r, t).

B oramame oT Mofeim ThIOpmHTa, B OCHOBY 3Tofl MOJEeNH NONOKEHEI MO~
CTyJNaThl, BhITeKaImue n3 onbita. Homewno, fanbneifmmee pasBATHE TEOPHH Tpe-
Gyer mceaefoBaHR Ha MOJEKYJAPHOM H HAJMOJEKYJIADHOM YPOBHAX. ITH 3a-
flay@ eme He POIaNACh.

AHana3 MeXaHOXMMAYECKOH NONApH3aNAOHHOA MoOJCIA NOKa3bBaeT, YTO
cAcTeMa XapaKTepu3yerca CHOKHBIM IapaMeTpoM

R
e
p=10)+——25%> (17.35)
T R,

rae R, = VDypv. Ilpn snavenmax p << 0 moispmsanns KiIeToK B MJIacTe He MO~
KeT BOSHAKHYTH caMonpom3BodbHO, [Ipm p = 0 mpomcxonut CHOHTAHHOE BRIIO-
yepAe MEeXaHOXAMMAYECKoll AKTHBHOCTH, BHI3BIBaeMoe HEYCTOUUHBOCTHIO MaKpo-
coctostAAS p == 0 K (aykryanuonHeiM Bo3MymeRmaM §p(r, t). Boammkaer mpo-
CTPaHCTBeHHO-MOJIyIHPOBAHHOE PaclipefielleEHe MOPQOIOTHIECKOit NONAPA3ANAA,
CreneHb €r0 yNOPAJOYCHHOCTH 3aBACAT OT OTHONIGHNA ABYX XaPaKTePHHX [AAHY
[iNaNasoHa KOTepeHTHOCTH MpONecca KOHTAKTHOR monspmsanmm R, m panmyca
R4 pacnpocTpaHeHHAS YNPYroil peaknAE Ha JIOKAJbHYI NOJNIPHA3ANAI0 KIETOK.
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Ilpm R, << Ry mpocTpancTBeHHO-MOJYJIHPOBANROE CTAMOHAPHOS PacUpeliencHAe
p(r) mpeficrapisAeT coboil peryiAPHYI0 AUCHCTYIO CTPYKTYPY- B cayuae Ry >> Ry
Peanuadyercd HeperyisApnad NATHHCTAA CTPYKTYpa © pasMepoM MATeH He MEHBIIe
HEKOTOPOro MAUHNMAJIBHOTO NPOMEKYTKa MEKAY umMmn [ == R,

Pesynbrarel amanmsa Mofellm HOATBeD)KAAIOTCH, B 9YACTHOCTH, JAHHBIMH O
mopdorenese pasiEIHEBIX CTPYKTYp KOMHOIO IOKpoBa. PasmMerka 9THX CTPYKTYD
onpeReNAeTcA pacHoJioKemneM 30H MOPQOJOrmYecKol OJAPH3ANAA KIETOK B
snmaepmnAce 3apoxanimia. Habmiogamorcs rekcaroHalbmee pemetkm (B cayuae
i1epheB) MM HEPeryisApHBI® pACIpefesIeHAS ¢ OTPAHAYCHHLIMA CHE3Y IPOMe-
JKYTKAME (BOJOCH], IIETHHKA H T. IL.).

Ecnm pasmepst nnacra L << Rq m R, € L, To mcenenosamme Mofenn naer
cregywomee.

Biranenenne B W3HATANBHO OJHOPONHOM rPYINE HENOIAPH3OBAHHBIX KIETOK
AOMEeHa ¢ BpIpa)KeHHOW MNonApmW3agmell MOMKET BOSAMKATH InGO CIHOHTAHHO
(BCheAcTBHe ONMCAHHON HeyCToiYmBOCTH), Arbo, npm W << 0, upm Bo3fedcTBEU
JIOKAJM30BAHAOr0 BACMIHETO CTAMYJNA. ’

9¢dexr nopapnenma obeclnedmBaeTcs TAHTEHNAANLHABIMA HATKeHAAMA
nnacTa.

Taxum o6pasom, sMGpuOHaiLHAS peryjaAnus geficTBHTENHEHO MO-
JKeT OOBLACHATHLCA XKOAICKTHBHON MeXaHOXHMHYCCKOA aKTHBHOCTBLIO
KJIEeTOX.

DusuKo-MaTeMATHYECKOE MONEIHPOBAHEE OHTOreHesa HaXOJATCH
B HauajpHOHi cragum. OdYeBAgHO, YTO HCCIENOBAHHE OHTOTeHE3a OT-
HOCUTCA K Hambojee MHTEpDECHHIM M BayKHbIM pa3geiiaMm Onousmkn.

§ 17.11. UmmyanTer

Coenuduueckne mponeccsl XieTodHo# muddepeHyNpOBKA OTBET-
CTBEHHH 33 UMMYHHTET, B HACTHOCTH, 33 IPORYKOHUIQ AHTUTEJ] B Op-
raHM3Max MO3BOHOYHHIX.

Crpoenne u ¢yuxoun aHraten (AT), mx mzammopeiicTBme ¢ aH-
curedamun (AT') ommeanst 8 § 4.8. Paccmorpum BO3HHKHOBEHHE HM-
MyHHTETA.

MmynHag cucreMa ClIy;kuaT s GopnOel ¢ 00J1€3HETBOPHBIMHA
MHEKDPOOPTraHU3MAMH. OTHM, ONHAKO, JeJo He OrpaHMYMBAETCA — HM-
MyHuTer ofecleYmBaeT KOHTPOJIH 34 TIEHETAYECKAM MNOCTOAHCTBOM
KiIerok oprammsma. I'manHo# s3amadeit WMMYHHOH CHCTEMBI ABJISETCA
YCTPAHEHMe MYTAHTHHIX (B YACTHOCTH, PAKOBHIX) KJIETOK B3 opra-
HE3MA KHUBOTHOro. B OTBeT Ha UOABIEHNE AaHTHreHA OPraHM3M BhIpa-
parpiBaer cmenuduuUECKHe pPeaKTHBHBIE KJIeTKu (XIGTOYHBIE MMMYH-
HBEIH oTBET) W clemauuecKne aHTATe]da (FYMOPAaNLHBRIA WMMYHHEBIH
orser). 11 peaxrtusnusie knersu, u AT nuprkynmpyior B opranmsme o
cuepudugeckn szammopeiicrayior ¢ AL B pesyanrare uymepomusiit
Marepual MOMSeT ObLITh HHAKTHBADPOBAH, Pa3pyuleH min (aromuTHpo-
BaH KJIeTKAME pETHKYJIO-3HIOTelInalbHol cucremui, CoBpeMeHHEIe
npencrasiieHAs o0 HMMYHHATETe OCHOBBIBAIOTCH HA KAOHAALHO-CEAEK~
yuonnot reopuu bepuera (1949). B opranmaMe OpOHSBONATCA JIAM-
PoUUTE, KAMKABIH K2 KOTOPHIX YyBcTBHTeNen K oxHomy Al mimm x
neckonbkuM poncrsennsiMm AL, Bosuukaor nam@onuTsl, 9yBCTBH=
TelbANe NpakTuuecKH X Mo0niMm Al B TOM 9mciie m K TakuM, ¢ Ko-
TOpPBIMHM OPraHH3M HHUKOTJA HE BCTPeYaNCH B OHOIOTUTCCKHX YCIOBH-
fAX. ATO ompefesifieTcd HaaddieM Ha MeMmOpaHax JuM@OUMTOB CHEMA-~
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