Boii kiaerku. Ilomo6roro popa oGmupuse moBTopH ao 102 myrmeorn-
NOB MefiCTBUTENBLHO CYMECTBYIOT Y BHCmUX opraHumaMoB. [Ipu uumecre
KIeTok opraHuaMma mopsaka 10" ruua agpeca noxonut mo 40 cuMBo-
0B, Tak 4ro pasMemenue nporpaMmu B menax JHK (mopamka 1010
HYKJIEOTH/OB) BO3MOKHO UMb NP IPUAJAHAA MHOTHM KJIETKAM OM-
HAKOBHIX aJpecoB. JTO JOMKHO NPHBOIUTH K MHOMECTBY MOAOGHEIX
KJIEeTOYHEX KOHQUIYpanuii, 9To Nef¢TBUTENHHO XAaPAKTePHO A BhIC-
MUX OPraHA3MOB HAa DAMe HMepapXWiecKux ypoBHeid (puc. 58).
Crpoenme DporpaMMHHX CEIMEHTOB COOTBETCTBYET MOJEIH oOIe-
pora I'eoprueBa, HO ¢ 30HOH HPOMOTODHHX HEePEKpPHBAIOMMXCA Caji-
TOB mO3UTHBHOTO yupaBaenusa [cMm.: Parmep, 1975]. Cnomume wnn-
CTPYKUMM TPEACTABIAITCA Pealu3yeMHMU CBA3AHHBIMH OIE€POHHLIMH
cucreMamu. IIpoxymupoBanue e ajfpecHEXx HOIHMMEPOB MOMKET OCY-
MECTBAATHCA OCOOHIM DPEIVIMKOHOM, PasfelAlmAeca eI KOTOPOro
YAIMHAOTCA IOJ KOHTPOJEM CHCTEM OHEPOHOB HA eUHHIH HYKJIeo-
THIOB WJIM B3aMEHAIOTCA HOBHMU. B03MOMKHOCTH CYIIeCTBOBAHHA Y
Beicmrux opranmsmMoB PHH-xouTponmpyemoro cumresa [JHK u na-
pymenne nuddepeHUUPOBKHA UPH €ro YCUNeHHH B IPHUCYTCTBUM OH-
KOTeHHHX BHMPYCOB TOBOPAT B IONb3Y TAKOLO LPEJIONOKCOHMA.

O IIYTAX JJOTUUECHOI'O AHAJIN3A
VWHINBUOYAJIBHOI'O PASBUTHIA

Jd. H. Kopoukun

ITocne Bnewaraamonmux pa6or Irtruma, Bacruma u Holieca, nomy-
YYUBIIAX € HOMOIBIO IHCTO JOTHYECKKX OLEPAIMIl BCe OCHOBHEIE (H-
3M9ECKHMe DapaMeTpPhl MHPa U OCHOBHBIC HPUHIUOH €r0 OPraHH3auUM,
MOJKHO ¢ YBEPEHHOCTHIO OIIEHUTEH BOBMOHOCTH COBPEMEHHON CMMBOJIM-
9eCKO# JIOTMKH, KAK B BHICHIEH cTemenu oO0HAJEHKHBAIOILME.

Broane ecrecTBeHHO MCHOXb30BATH HTH BOBMOMKHOCTH [JJIA paspa-
GoTkHm HpoGaeM GHOJOTHM PAa3BATUA, HO HpeABapHTeIbHO Tpebyerca
BHI[eJICHAE OCHOBHBIX 3JEeMEHTOB 3TO# HAYKH, HOANEKAMUX JOTH-
qeckoMy aHaium3y. B macrosmeM coolmermu IpefipUHUMAETCA I0-
IHTKa BHIEIUTH 3TH SJIEMEHTH W HAMETHTH HEKOTOPHle HYTH UX Malb-
HeHIero mcceaeqoOBAHUA.

Bynem mcxoputh m3 CIeyoOMuX Tpex LOCTYJIATOB: 60-RePEHLT,
BCAKHMI OHTOTEHE3 OCYIIECTBIAETCA B COOTBETCTBUM € OUpeNie]eHHEM
OJaHOM PAa3BUTHA, KOTOPHHE OXBATHBAaeT HOAIMHEHHYIO HEKOTOPOMY
uabopy dopmyn deHomeHonoruno npeobpasoBanmii ¥ HPorpeccupyo-
mefi rereporeHU3aumd pasBuBaomeiica cucreMu. Bo-emopwz, »ra
reTePOTeHU3AINA PEaU3yeTCa B COOTBETCTBUM C ONPEEeIEeHHBIM Ia-
HOM peryJIfauuu PasBuHTHA, KOTODPLIH HAMeYaeTCA CHCTEMaMH, eTePMU-
HUPYIOIIMMH HOCIEIOBATEABHOCTH  (EHOMEHOJIOIWYeCKHX AKTOB M
HPaBRIA HX PeaiIM3aIUM, ¥ KOTOPHH npexpcrasiser co6oii B M3BECTHOH
CTeIIeHW METAA3HK Iiana paszsutus. Harowen, e-mpemoux, n3 aHaIH-
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33 IJIAHA Pa3BUTHA M INIAHA PEryJafldd IOJKHH BHTEKATH HEKOTO-
pHe ofmue TPUHIUOH, MPOABJIEHHBE B OHTOreHE3e M LONJIEKaIiye
JOTUYECKOMY aHAalAn3y, HO BHXOHAIMNE 3a PAMKHM TOJBKO OHTOTe-
HETUYECKUX M [(ayKe TOJBKO OHOIOTHICCKHX.

[IpurnunuadpHas cxeMa IVIAaHA PAa3BHTHA JKMBHIX ODPraHH3MOB
MozieT OHTDb HPEJCTaBIEHA PA3BETBICHHOM TPHATOH:

Andyryax
Jemepnanay s A Juppepergupsbre

PAKTOPS/
PAIBHTHT

JCOEERRTETH THTOLHETHYECRAR
PAIBHTHA PLEIZTETARTA

feneroobpainacnms Heabyamunorsrs

JAKTHOMEPHICTS, Abarmo-  NOCmHamMAAEHIE A?’yf/ﬂﬁmﬂwmﬂﬂa
HERPRINERHIENTE Jawnocme CmaAKoInERTE ([ meprarayirR)

OQAKTOPHI PA3BUTUA

Hnoyryus. Onroremes, kak OwIo BuepBhie ycramoBiemo Illme-
MaHOM, CBOOMTCA K UeIl MOCAe0BATeIbHAX NHIYKIUA, T. €. B3auMo-
nelicTBAA MHAYMUPYoOIMEN W KOMIETOHTHOU (pearmpymomei) cucreM,
pe3yIALTATOM KOTOPHX SBJIAETCA ONpPENEIEHHHH MOpPQHOTeHeTHIECKIA
a¢derT (Hanpummep, GopMuUpOBaHUWe HePBHON TPYOKM B Xome mepBmY-
HOU sMGpHOHaAbHOM MHAYKIMK). JIoru4ecKr 3TO MO;ieT GHTb BHpa-
sxeno gopmynoit 4 N\ B— C', T.e., ecium [aHH OIpefedeHHBIH
MHIYKTOP M ONpPEJENeHHAS PeaTHpPYyIOmas TKaHb B COCTOAHHM KOM-
neTeHnuH (CHOCOOHOCTM pearupoBaTh HA BO3JeHCTBHE HHIYKTOPA),
TO Pe3yJIbTATOM HX B3auMogeicTBua 6yner GopMUpOBAHAE KOMIIEKCA
OIIPEEIEHHBIX MOP(OJOTHIECKAX CTPYKTYD.

Hemepmunayua. Peanuwsauum uporpaMMel pa3BHTHA KOHKpeT-
HEX MOpPJOIOrudecKix CTPYKTYp NpeaiileCTByeT JeTepMUHAIUA —
yTpaTa NPOCHEKTHBHHIX HOTEHIWEA K 00P230BAHMIO [PYTHX CTPYKTYD-

JlormueckuM BHIpasKeHUEM HETEPMUHAUME MOKET GHTBH OTHOHIEHUE
okpuBasienTHoctu: 4 « (~B )\ ~ C), T. e. cocrogHue JAeTepMUHA-
nua A HOCTHraeTcd TOrZAa H TOJBKO TOTHA, KOTHA YTPauMBaeTCA
cnocoGHOCTh K mepexoxy B cocrognue perepmunanuu B u C.

! IlpuMeHAA OpaBWiia 3aMEHH W CBOYCTBO TPAH3UTUBHOCTH, MOMKHO 3aMEHWUTD

970 BEIpQJKeHUe HA PAJ PABHOCMIBHHX, HO He CTOJMb ABHO IPeACTABIAKINUX
JIOTHYECKYIO CTPYKTYpPY LpoImecca.
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Huggdepenyupogra. VcKIogaas oxuu NPOCHEKTUBHEE HOTEHIIHM,
JNeTepMUHALMs IIPEJIONIAaraeT pasBepPTHBAHME NAPYIMX B OIpemeleH-
HH# HyTh DOCHE0BATENbHKHX AKTOB W3MEHEHHA COCTOAHMA CHCTEMH,
mar 3a 1aroM HOBHINAKNDINX YPOBeHb ee CHENMAIH3ALNUH, YUTO H,
cocrapiafer cyTh kietounoil muddepennuponru. Hambosee amexnar-
HKA JOTHYeCKHA SKBMBAJIEHT ee, — IO-BEAMMOMY, HMININKAIUA
(4 N\ By~ (C N\ D )\ E), T. e. npu RalInUU® COCTOAHMA NETEPMIU-
Hanuu (4) 1 HEKOTODHX [OLOJHWTEJNHHHX yclaosuil (B), onpenenso-
muax GioKany ¢aKTopoB, KOTOPHE 00eCIEYMBAIOT COXPAHEHUE 3TOrO
cocroauusa 6e3 upeobpasoBanma ero B akT nupdepeHuupoBkn (ma-
upuMep, KiIeToyHasg npoimdepanua), OCYIIECTBIAETCH KIETOYHAA
cren@anIn3anms, a MMeHHo, passuTme npusuakos (C, D, E m np.),
OTIMYAOMHUX KIETKY RAHHOU CHENMATMBATMUM OT KIETOK, CHErUaTu-
3UPYOMUXCA B [PYTHX HANPABICHUAX.

OCOBEHHOCTH PA3BHTHA

(DakTOpH pasBUTHA B MX COBOKYIHOCTH X EIMHCTBE COCTABIAIOT
OCHOBY, Ha& KOTOPOM peanusyercs Tpuaga ocoGeHHOCTeH MHAHBYUIYaJ b~
HOTO Pa3BUTHA.

Ieaecoobpasrocmy. Beakoe mugnBuayalbHOE pa3BUTHE Neaec000-
pasuo, u6o Bce COGHTHA OHTOTEHE3a ONPENEICHHEM 06pa30oM Oprasm-
30BAHEl ¥ HAHOPABJIEHH K JOCTH/HEHWIO KOHKpeTHOH meiu — dopmu-
POBaHMI0 OpPraHHM3Ma € OJHO3HAUHO ‘XaPAKTEPU3YEMHM (PEHOTHIIOM,
OTKIOHANIAMCA OT HEKOEr0 MAeaJbHOro o6pasia B paMKax, Aouy-
MEHHHX IPefeTaMi HOPMH DeaKuuMH. ITOT 00pasen 3aMUCaH B reHe-
THYECKOH CTPYKType MHOJOBOH KJIAGTRM, Oygydm, ecim TaK MOMKHO
BHPa3HThCA, XUMHYECKH Ia0uibno npedopmMmpoBamnuM. Jlabmab-
HOCTH mHpedopMmManmm wue OGesrpaHmdnra, HO OTpaAHMYEHA HOPMOIR
peakuuu, KOTOpas B CBOK Oo4Yepenb 3amaHa reHOTHIOM. PaMKu HOpMBEL
Pearkiuy B mpefeliax pealu3anun JaHHOTO INIAHA Pa3BUTUA He MOTYT
OGHTH CIBHHYTH HUKAKMMH SHJO- WIK 9K30TeHHEMHu (akrtopamu. Oun’
MOTyT GHITH WBMEHEHH TOJABKO B Pe3ynbTaTe MyTarui, KOTOPHeE 3a/1a-
0T HOBYI0 HODMY DeaKIuu, TpaHcQOPMHUDPYA B PA3IMYHOM CTemeHU
TOT «9HJ0CY», K PpealU3aNUH KOTOPOIO CTPEMHTICA pa3BHBAKMIAACH
cueTeMa.

3akroromeprocmsb. BeAaroe MHIMBUAYAIBHOE Pa3BUTHE 3aKOHOMEp-
#o. OHO 3aKAI0YaeTCA B CTPOTO IOCTEAOBATEIBHOM ¥ HANPABIEHHOM
pa3BepTHBAHNHK Te€HETUIECKOH muopManiuy B PARH MOJEKYJIAPHBIX
u popMOOOpas3oBaTeIbHHX COOBITHI, PeaH3YIOMUX MaHHEA KOHKpET-
HHIi IITaH Pa3BUTHA B CTPOTOM COOTBETCTBUH C 'eHOTHIECKOH Iporpam-
mofi. OTKIOHEeHEE OT BaKOHOMEDHOH pealu3amMU HTOrO IIAaHA BH3H-
BaeT aHOMAJHMHM DPa3BUTHA, KOTOPDHE MOTYT HPUBECTH K YPOUCTBAM
MR JeTaJBPHOMY HCXOAY.

Ksanmosannocmov. Bearkoe nHIUBUAYadbHOE PA3BATHE KBAHTOBAH-
HO, OHO He eCTh HeKMil MOHOTOHHHKH HOCTeNeHHKI mpolecc, HO OCY-
[MecTBAAETCA KaK YepeloBanme GHCTPHX KaYeCTBEHHHX Hpeobpazona-
HUA pa3BHBAIOMEHRCA cucTeMH (KOTOPHO PETrACTPUPYIOTCA KAK KpH-
TUYeCKHe HNepUONbl DA3SBHTHA € YCTAHOBIEHUMEM HOBOTO YpPOBHA Fe-
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TePOTeHU3ANUM CUCTOMH) B MEJJIEHHHX KOJIHYeCTBEHHHX H3MeHeHHH
(koTOpHE PerHCTPUPYIOTCA KAK OTHOCHTENBHO (CHOKOIHHIE», MPOSB-
AAKIHeCS B OCHOBHOM B POCTe, yBeJINYeHUH MacCHl, KOJINYeCcTBa Kile-
TOK H T. [I.).

OHTOTEHETHYECKAA ’ PE3VJIBLTAHTA

Cucrema, copMupoBaHHas B LPONECCe OHTOIeHE3a, XapaKTepws-
3yeTCA TPMafoH Pe3yIbTAHTH.

Heobpamumocms. ©opmoobpasoBaredsHHil mpomece HeoGparuM,
aMOpuonalpHOE Pa3BUTHE HEKOTIA HE OBOPAYMBAET BCOATH, HO HEOG-
XOMO M HATPAaBJIEHHO Pa3BePTHBAETCA B FeHOTHIECKN mpedopMUpPO-
BaHHBIA 3ifocC.

@opMupoBaHHe 3PENOr0 OpraHM3Ma He HPEKpamaeT OHTOreHe3a.
Wamenenns npopomxanwTea 4 B IOCTHATAJIBHOM IHepmofe, Xapak-
TepHayomeMcs TpeMa NociaenopaTenbubiMu ¢azamu: HOnocts — Pac-
nser — Jlerpapamus. Ix ocyulecTBienne HEMUHYEMO OLpefelpseT
HACTYIUIEHNE MepMurasbroli ¢aset — rubenm, BHpaskaomieiics B
nmporpeccHpyiomeM pacnage nufdepeHmUPOBAHHON CHUCTEMEL.

IIJIAH PECYJIALNY

[Inan peryaanum MHIMBHAYANbHOTO DA3BHTHA CKIAIHBAETCA H3
daxTopos peryisnum u yposuei peryasanue. K dakTopaM peryaamuu
OpHUHALJIERAT

SEHETIL YECRLE

THULEHEMUYECKUE A Cpedoldsre

Tenemuueckue ggaxmopst. K HUM OTHOCATCS aKTABANNA MAM MHAK-
TUBAIMA I€HOB B PA3BHTHMH, OT HOCIENOBATEIbHOCTH KOTODHX 3aBH-
CHT TOCIeZ0BATEAbHOCTh OCYIIECTBICHHA (HEHOMEHOJOIMYECKHX AaK-
TOB peajm3aluy IUiaHa paspuTusa. PaHHWe 3Tankl MHAUBHIYAIbLHOTO
PasBUTHA KOHTPOAUPYIOTCHA M HAUPABIAKTCH, HO-BUIMMOMY, MHOTH-
MM, €CIM He BCeMH FeHaMH, aKTHBHO (QYHKIMOHMPYOIDIMMH B 3TH
dasn ambpuoremesa. B mocaexyrommem KoJAWIecTBO (YHKIUOHAIBHO
AKTUBHHX eHOB COKPAMAETCA W YCTAHABIMBAETCA XapaKTEPHBIH 1A
Ka/KJI0fi THAHEBOH CHCTEMH B KJIETOYHOr0 THIA crenMPuIecKuil mar-
TePH AaKTHBHHX M HEAKTHBHHX IEHOB, KOTODHH B ciydae KpaiiHe
CIENUAIH3NPOBAHHEX KIETOK (HAUpPUMEpP, IPUTPOMIHOLO PAHA) MO-
xer GHTH mpegcTaBleH KpaliHe OorpaHWIeHHKHM Ha60pPOM AKTUBHHEIX
TeHOB.

Inuzenemuueckue garmopui. OHM CBABAHE ¢ ONpPEXETEHHBIM COC-
TOAHAEM HUTOTUIA3Mbl, BAWAIIUM HA aKTHBHOCTH I'éHETHIECKOTO am-
napata. Tak, muTondasMa ARUEKIETKH HA PABHHX CTARHAX CO3pEBa~
HHA cOiep:iUT GaKTOpPH, OKA3HBAOIHE PAa3HOE BO3jeHcTBHE HA TY-
JKePOAHbE TPAHCIIAHTHpOoBanuKe Anpa. OyHKUHOHAIBHOE COCTOSHEE
TAKHX fAfiep NMOJHOCTBIO OIpemenAaeTcs WX IMTOIIA3MATHICCKAM OK-~
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py:xeunrem. B xoge Kuerounoit gmpdepennmupoBrE $opMupyercs om-
PefeJeHHHNI KIETOYHHIH «PeHOTHIY, «TUTOTeHOTHIIY — cHenu(aIecKul
HATTEPH PACHPeNeT e NS TeHHOI aKTHBHOCTH — C HacCJefOBAHUEM MaH-
HO# KJeToano# cnemudukn, KoTopas obecnedmBaerca QUMIeHEeTHILCKH
cTa0MAM3NPOBAHHEIM s7[e PHO-IUTOII a3MATHICCKUM B3anMOIeicTBHEM.

Cpedosvie arxmope, peryianud He BIWAIOT Ha cuenudmKy peain-
3anMM HacaexcrBennodl mupopMAUE, HO M IPOM3BOIAT KOJIUYECTBEH-
HHI 3¢PeKT, onpenensn Moa0xeHnEe JaHHOTO OCYIIeCTBAGHHOIO OHTO-
PEHETUYECKOTO AKTa B Ipeferax 3aJaHHOM FeHOTHIIOM HOPMBL PeaKIIHH.

@®akTOpH peryiAuMu PasBUTHA HPOABIAITCA depes OIpemeaeH-
HHE YDPOBHHU PeryAMIluy, W3 KOTOPHIX MOKHO BHIJEINTH TPH:

TR ERPURYLIHH L

NOCcmmpancxpanyLany sy A Spolens /Iﬂﬂi_yk’/ﬂﬂﬂ
(MpaRCARYUOKRSIE & //ﬂ:mz///t//f//ﬂﬁ/a//ﬂéw)

Tpanckpunyuonnuii yposenv pesyiayul HpexnoJaraer, 4To pas-
AnuuA MOJEKYJIApHO-GU3N0IorudecKoro m Mopdoaorudeckoro ¢emo-
TUIIA [BYX CPABHMBAEMBIX CHCTEM OfHOBHAYHO OLPELEIAIOTCA COOTBET-
CTByPOmeill armM pasandymaM jguddepennuaisHofl TpancKpmumueit
FEHOMA, KOHTPOJIAPYIOMEro PA3BUTHE Kasy<noi u3 aTux cucrem. B ciy-
9ae TPAHCKPMINMOHHOTO YPOBHA PErYIANUN TPAHCKPUMIIHMA JOKYCA
@ aBTOMATHIECKN O3HATAET YKCOPECCHI0 KOXUPYEMOIO 3THM JIOKYCOM
HpusHAKa A M, HAPOTUB, WHAKTHBALMA JOKYCA 4 03HAYAET OTCYT-
creme npmsnaka 4 B ¢eHorune.

ITocmmpanckpunyuonkbil yposenv pecyssyuu BRIOYAET CO3PEBa-
Hue, npomeccunr mupopmanmonEnx PHHK B axgpe kmeTru, a Tawme
ckopocth TpaHcnopra sTux PHHK w3 sapa B muromnasmy. B psape
ciydaeB IIOKa3aHo, 94T0 AudpdepeHNUpyoOmnecs B PasHbHX HANpaBIe-
HHAX TKAHEBHEe CHCTEMH XapaKTePH3YIOTCI HMACHTWIHEIM maBOpOM
anepuix wundpopmanmonsmx PHH (uPHK). Ognako mabop ronmit
PHE c¢ noBropammuxca nmociegoBateasuocteit [JHHK pasanuaercs,
u cnenuduHoCTh 3TOr0 Habopa onpenenser, kakue umenuo nP HK nop-
BEPrHYTCA IPOIECCUHTY, A KAaKMe — paspyulaTcA sIepPHHMH HYK-
neazamu. Takum o6paszom, crequdUIHOCTE 3KCIPECCUHT T€HOB CO3HAET-
ca Graromapa ma3GuparteanHoil nerpamamun mekotropux uPHRK B agpe.
Touno Tak ke cmenuPuUICCKUH MATTEPH HKCHPECCHU HEKOTOPHX re-
HOB MOKeT OBITh JeTePMEHHDOBAH Pa3nUIMAME B CKODOCTH TpamcC-
MOPTa MX TPAHCKPUITOB W3 ALPA B UUTOILIAZMY.

Pezyasayus na yposre npodykmos MPOABIAETCA B Pa3HOE CKOPOCTH
CHHTE3a M Jerpajaldii KOHEYHHIX HPOJAYKTOB, KOMUPYEMBIX FeHAMH,
a TaKAKe B (APXHTEKTYpPHON» OPraHM3ANMN LPONYKTOB TPaHCIALWE
B KJIeTHe — (OopPMEPOBAHMA MYJIbTHIH3UMMHEIX KOMILIEKCOB, MeMOpan-
HHX CTPYKTYp 2 T. A. CymecTBoBanne PeryJiANnU HA YyPOBHE HPOIYK-
TOB NPENOIAaraeT TAKYH CHTYAIlMI0, CBOMCTBEHHYIO IJIABHRM o0pa-
30M 3YKapuoOTaM, KOTINA TPAHCKPHUIHA M JasKe TPAHCAANAA TOTO
WIH WHOTO TeHA ellle He 03HATAIT ero skcnpeccuu B denornme. Tax,
V MBIIe#-anb6uHocoB a/a TUIMeHTAaHA He PAa3BHBAETCA BCIEJ-
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CTBME TOr0, YTO KII9eBOIl (epMeHT NMUrMeHTOTeHe3a THPO3WHAa3a He
c10coGHa BCTPOMTECS B OPraHOM/] MeJaHOCOMY, ABIAIMIYIOCA MeCTOM
cunTe3a murmenra. TakuM oOpazom, npusHax (murMeHTanuA) HE Pas-
BVBAeTCsi, HECMOTPA Ha TO, 4TO0 TIeH, KOGUPYIOMUHE THPO3MHA3Y,
anTWBeH; OH TpaHckpuGupyerca m, Gojiee TOro, TPAHCAMPYETCH B
TOJIMCOMAX UMTOIIABMEL.

HEKOTOPLIE OBIIUE TPUHIINIIEL

OpramnsanuA UHANBUAYAIBHOIO pPA3BUTHA KAaK OTPAKEHHME He-
KOTOPHX GoJiee oOmMMX NPHHIMIOB OPranm3aliiil MATePUH BHTEKAET
mz yHuBepcaibHOM poaum reHoMa (r.e. JHK), onpegensroneit
B KOHEYHOM MTOT¢ KAaK IINaH pAas3BUTHsH, TAK M IUIAH DPeryianiuu
passutuA. Ho ecim OHTOr€He3 B CBOMX PerucTPHPYEMHX DKCLHOpH-
MEHTATHHO HPOABIEHUAX OTpamaeT 3Tm Godee oOIMiMe NIPUHIIMIIA,
TO KAKOBH MOTYT GHTH MX KOHKPETHHE NPOABIEHUA B (eHOMEHAX
HHIUBALYAIBHOTO paspuUTHA? PaccMOTpuM TpH BO3MOKHKX TaKHX
IpOABIACHHUA. '

Haxr ciegyer us nmpegRaymux pasgenos, Kamablii qaHHBIN $opMo-
06pa3oBaTeabHH aKT €CTh Pe3YIBTUPYIOMA S MHOTUX 00CTOATEABCTB—
yciaoBuli, Kay3anpHBI AaHAAW3 KOTOPHIX IpeACTaBaAeTca Kpai-
He 3aTpygHmTeanEbM. MopdoreHernueckume peakqum MoOryT OHTB
B BIBE/[eHH CKOpee W3 YHKUMOHAABHBIX, 96M M3 KAay3aJbHbIX OTHONIe-
HEi, MO3TOMY TOYHEe BHIPAKATH WX He gopMmydoid p — (R,) g, HO
moHuMarh Kak f (p, 7, s. . .n).

JeificTBaTenbHO, STAUB TeTePOTEeHM3ANUMA KHBOH CHCTEMH W CBA-
3aHHOR ¢ Hell mudpdepeHNUPOBKH BHTEKAIT M3 COYETAHHA KOMII-
JIEKCA B3aMMOCBH3aHHHX  YCIOBUA (Halwdme [OpOroBoll KOH-
IEeHTPAllMM HMHAYKTOPOB, KOMIETEHIMA, COTAACOBAHHOCTH BpEMEHH
CO3peBAaHHA HHIYKTOPA M pEarupymolledl CHCTeMH, chenudmIecKui
HabOp AKTHBHEIX T€HOB W T. [.), CTPOTOe BHIAEJEHHE Kay3albHOTO
darTopa cpear KOTOPHX efBa Ju Bo3Mmo;xHO. COOBTHA, HPOTEKAI0-
ofMe B XOJie WHAMBHAYAJIBHOTO pPAa3BUTHA, TOYHee Oymer upepcra-
BUTh Kak coBmectubie: P (a) < Q (b)) N\ ~ P (@) — ~ Q (b). 9tn
COOBITHA MOLYT OHTH, CIeJOBATEIBHO, ONEHEHH KAK YACTHHIN caydai
MpHHINANE KOHJAUIHMOHAJILHOA OFHOZHAYHOCTH, COINIACHO KOTOPOMY
OJHO3HAYHOE OCYIMeCTBIEGHWE OIpefedeHHOl MOpdoreHeTngecKol
' PeaKIMHE BO3MOSKHO JHITh IPH HAJAYMHM CTPOrO OIPEfeSeHHOr0
cnendPUUECKOT0 NAaTTepHa COOTBETCTBYIOIINX, OTHOCHTEIBHO paB-
HO3HAYHEIX YCIOBAN OCYIECTBIEHHMS 3TOH peaKmuu.

Craepyromuii peHOMeH, Ha KOTODHI HagJieKuT 06paTuTh BHEMAaHME,
0003HA4AIOT OOKYHO, KAK €[UHCTBO UHIMBHIYAJIBHOIO M UCTOPHIECKO-
ro pa3sBUTHsA, BEHpasKamimeecsa B OuoreneruaeckoM zakone lexxems —
Mroniepa. 3TOT 3aKOH B €r0 KJIACCAIECKOM BapuaHTe GEI HOIBEPIHYT
PeInTeAbHON KPUTHKE OCHOBOLOJNOKHUKAMN T6HETHRH, 3 TaKiKe MHO-
rumu sMGpronoramu m 3ooixoramMu. B mocnepymomeM oH MHOTO KPATHO
M3MEHAJICA, TaK 9TO B HACTOAINEe BPEMS €ro e/Ba JN MOKHO BHPa3UTh
OZHO3HATHO.
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B ro e BpeMA ciegyer OTMETMTH, YTO GMOreHETHYECKHH BAKOH,
HE3aBUCHMO OT TOT0, B KaKoil Mopmdpuramum OH HPUHHMAETCA,
He HpeNbABIAET PEeATbHHX JOKA3aTENHCTB COMEP/KANUXCSH B HEM HO-
noseHuil. A MMEHHO, He MOMKeT GHITH CTPOro H TOYHO 000CHOBAHO
YTBepsKeHMe, YTO CXONICTBO oHTOreHe3a 4 w B orpa)kaeT »BOJIIOIUOH-
HOe POJICTBO COOTBETCTBYWIMUX OpTaHm3MoB. TOoUHO Tak ke w3 66ib-
mIero ¢xopcrBa outTorenesoB 4 m B, 4em ontorenezoB B u C, BoBCe
He ciaenyeT, 9T0 B 1 C pasomiucs B »BOAONHOEHOM PA3BUTHM PaEbIIe,
9em A u B. CxofcTBo ouroreHezoB A m B oTpastaer TOT B TOJHKO
TOT (GaKT, 4TO OHM OCYIIECTBIHIOTCA Ha OCHOBe (GOpPMYd, KOTOpHE
OpHHATO 0003HAYATD KaK PaBHOCHIBHBE. PaBHOCHMIBHOCTE ke dop-
MyJ OTHIONE HE O3HAYAET WX WIECHTHYHOCTH WIH POJCTBEHHOCTH, HO
03HaYaeT JMIIb HACHTHYHOCTh BHXONHLX B3HAUEHHE WCTHHHOCTH,
KaK, HaupmMep, B clydae ciegyomux ABYx Gopmysn:

(p=~4q) n ~@ N9
p‘ql~q (p—~aq) p qlp/\q ~(PNa)
nin a . U u|n n Ja
airn U n Jq | i J "
n|a n " n Ul J 11
aJla I " JqJ|Ja Ul u

Paspurtue Ha OCHOBe PABHOCHJIBHOCTH (OPMYJ, OHpeRelAimee
TeueHne MopPoreHeTHIECKUX IHPOLECCOB, OUEBUHO, JEKHUT B OCHOBE
HPAHIAIIA KOHBEPTEHUHU IPH3HAKOB M OIpefeisieT CXONCTBO HMIAHOB
pasBUTHA, KOTODHE KAK TAKOBHE HE MMEOT HHKAKOTO OTHOIIEHWA
K (QUIOreHEeTHYECKOMY POJCTBY COOTBETCTBYIONIAX OPTAHE3MOB.
JluBeprennmsa OHTOTEHE30B OMpEIEIAETCA B TAKOM CIydae 3aMeHoOR
3uaka B fopMyie, oupefelaiomeil akT pasBUTUSA, WIM TAKOM ee (HX)
npeo6pasoBanud, KOTOPOE HADPYOIAET OTHOIMEHHE PABHOCHIBHOCTH.
Ecan yi u roBOpUTh 0 eIMHCTBe HHIMBHIYAJIBHOIO U HCTOPHIECKOIO
pas3BMTUA, TO HpaBWILHee 0OPATHTH BHEMAaHKMEe HA 0COGEHHOCTH MHIK-
BARYAIbHOTO pasBuTuA. IloCKOABKY Kak MHAMBHIYAJIbHOE, TAK M
HCTOPHAYIECKOe PA3BUTHE OCYMIECTBJIAETCA HA OCHOBE (PYHKIHOHAIb-
HHX npeoOpasoBanuil emmuoil cyGcranmuu [HK, egBa su peanbmo
MBICAHTD pa3BepTeBamume 3akaiodennoit B JJHH naciemctBenuoii um-
dopManMy DPUHITUNHAIBHO PA3HEIM cmoco6oM B ciayYae OHTO- U
¢uiorenesa. TeM me MeHee JOTYmeHMe 3TUX PasiMdMil ABIAETCA B
HacroAamee BpeMa ofmeupuuarniM. lleficTBuTenabHO, IpexroIaraer-
¢, 910 QuMiIoreHes IPOTEKAET HA OCHOBE HeEUENee000PA3HKX, HEHA-
TIpaBAeHHHX IPOIECCOB ¥ OCHOBEIBAETCA HA HOCTEIEHHOM MEIIEHHOM
HAKOIIEHHH CAYYIANHBIX MEIKHX MyTanmuowHbXx mamenenmit. Ognako,
JONYCKAA EOMHCTBO HHIWBHIYAIBHOTO W MCTOPHUYECKOIO PA3BUTHUA,
€JMHCTBO LPMHIAIIA, JAEGKAMEro B OCHOBE TOTO M JAPYIOTO, JOTAYHEe
PACHPOCTPAHMTh DKCIEPUMEHTAIbHO BHIABIEHHHE M TOYHO JOKABAH-
HHE 0CO0eHHOCTH NHAMBUAYAJILHOTO pPa3BUTHA HA ONEHKY ocoleH-
HOCTEl MCTOPUYIECKOTO DA3BMTHA, KOTOpHeE caMm o cefe He HOJ-
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JaioTcA, KaK HPaBmio, CTPOTOH WM TOYHOH SKCIEPEMEHTAIbHON mpo-
BepKe, a TOTOMY GOopPMYJAMPYIOTCA KaK CHeKyJNATABHEE, NOJOTHAHHEE
oA TY WIN HHYIO HeBeDHQUIEPYeMYyI0 DKCIOPHMEHTANBHO THHOTE3Y.
IRCTPANONALKA TOUYHHX JAHHBX OMONOTHHM DPa3BHTHA HA (PUIOTeHE-.
THKY IO03BOJAET BBABHHYTH MNOCTYNaT, COTJIACHO KOTOPOMY HCTO-
pHuecKoe PasBHTHE TaK 7Ke NPOSABIACTCA depes Tpuany ocoleumocreil:

Yenecoobpasnocms

TaroHoMEIHOCTTS, A Abarumobarnocms,
HATPAONENHICNTS PaperBoobpainacrs

dra TPHALA HAILIA OTPAKOHHEe B HBOJIOMHOHHEIX HOCTPOCHHAX
JI. C. Bepra, [lvwopa, A. B. Banoscroro, M. [[. I'ony6osckoro m
APYTHX, KOTOPHE, XOTH U OTIHYAIOTCA OT OOMENPHHATHX, HO JNOTH-
YeCKM BBIFIAMAT BHAYATENBHO Oojiee yOeqHTENBHO.

Bexpriteie B paGorax dtkuua, bacruna, Hofieca, a B nawe#t cTpa-
He B mecaenoBanmsax X. MiwJsurepa obmue JormvyecKue NPUHITUNE 0P-
TaHH3AEA MHPaA 3aCTABJIAIT PACCMATPHBATH MOBEICHUE PasBHBAlo-
IMEAXCA JKABBIX CACTEM KaK HeKnit JacTHHIR exydail 3T0#l OpraHW3anuu,
B CBASH C YeM IPHBJICKATEIbHA AHANOTHS MEKAY TOBEIEHHEM TAKHX
CHCTEM H MOBEICHHEM SIEMEHTaPHHX YaCTHI|, OMUCHBAEMHX B KBaH-
TOBOH MEXaHWKe COOTHOUIEHHWEM HeompeeldenunocTedl M BoJHOBOM
¢yurnueit. B oGoux cayvaAx dIeMeHTH CHCTEM OCYIIECTBIAIT aKTH
BEIOOPA, MEePeXo/l 0T OFHOTO COCTOAHHA K APYTOMY, pPETHCTPHPYe-
MEe HaOIIogareldeM ¢ HOMOINLI0 mPEGOPOB, W, CIEGJOBATENbHO, AMEET
Mecro B3ammojeiicteue upubop—obserr. H. Bop, mo-smpumomy,
CIIPAaBeIMBO LPHBHBAJT OMOJIOTOB MCKATh CBOW NPHHUHWN JOMOJHH-
TeIFHOCTH (JACTHHM CIYIaeM KOTOPOTO ABIAETCA COOTHOLIEHUE HOOI~
pejelienHoCTe), JKCIEPHEMEHTANBHEIE MOJIOIN HHIABHYAIHHOTO pas-
BHTHA, MOKaNy#,— omuu u3 Hambodee 6IarofaTHHX B HOMCKAX 9TOTO
npuuituna. MuorooGpasue mapmeix TmapamerpoB (CTyneHdaras jeTep-
MEHATHA — MAQPePeHNHPOBKA, HHAYKTOP—KOMIETEHTHAS TKAHB, /18-
TepMABANUA — KOMIETeHIIUA W [p.), B3aWMHAs [ONOJHHATEIHHOCTH
KOTODHX B 3HAMUTEIBHON CTEmOHH €CTh PYHKIES OHOCPEJOBAHHOTO
npubopom HabaogeHus, TO3BOJAET HCHOIHLIOBATE HEKOTOpDHE (M-
BWYECKHe W JOTHYCCKHE IOIXOMH.

OGuapyskenne B JKHBLIX CHCTEMAX CTPYKTYP U COGHITHIT, m30MOPd-.
HEIX M3BOCTHHM (H3WYECKEM SBIGHHAM, OTKPOET BOSMOMKHOCTH IPH-
MeHeHHS] B OHMOJOTWE PAa3BHTHA MATEMATHYECKOTO M JOTHYECKOTO
ammapara coBpeMeHHOHl QU3WKH, BO-HEPBHIX, A ONHCAHHA ® POpMa-
JIW33IUA OHTOTEHETHYECKHX IPOLECCOB, 4, BO-BTOPHIX, /IS BHABIE-
HHAA HOBHIX HEHW3BECTHHIX 3aKOHOMepHocTell Mopdorenesa.



