TJIABA VI ° PETYJIALNA 1N YIIPABJIEHNE

ITUCKPETHOE MOJEJIMIPOBAHM E
B BUOJIOTHY PA3BUTHUSA

B. 3. Asadves

PassuTHe OpranmW3sMoB, KaK WM3BECTHO, ABJIAETCA MOCTATOYHO 3ara-
TOYHHM mporeccoM. Hak MoskeT U3 eMHCTBEHHOH KIETKM — ONIIOH0~
TBOPEHHOTO fAfina — BHPACTH OPraHU3M, COCTOSINUHA M3 MHOTUX MUJ-
JIMOHOB KIETOK, 06pasywiuXx 4pe3sBHYANHO CIOKHYI CAMOperyJu-
pyemywo cucremy?® Ilpexnonenme mepen »THM mponeccoM eme Golee
BO3PACTAET, eCJW BCUOMHUTHL, UYTO OH CYIIECTBEHHO ABTOHOMEH, 9TO
BCE KJIGTKH B OpPraHM3Me TeHeTHYecKH WIASHTWYHB W UTO PasBUTHE
CTPOTO KOHTPOMHpYeTCs HU3HYTPH. ['oBOpA 00 aBTOHOMHOCTH MpO-
pecca, MH mMeeM B BUAY TOT (akT, 4T0 Bed mudopMarus, Heobxo-
OUMasg NJA PasBUTHA OPraHM3Ma, COJePIKUTCH B HCXONHOM KIeTKe;
BHeIHfAsA cpefa ofecHednBaeT DA3BHTHE DHepPrHei W MaTepHalaMH,
a He uupopManuedn. lleficTBUTenNbHO, 3WroTa oOmpeeleHHOr0 BuUXA
BCeI7la IpPeBpamaercs B OPTaHMBM 3TOTO e BHAa — KaKoBo OH Hu
Opito oxpyskerme. Pocr ocymecTBisierca, ITaBHEIM o0pasoM, depes
HeIPePLIBHLIA TMPOIECe CaMOBOCIPOM3BEAGHHUS KJIETOK B OPTaAHH3Me,
HO guddepernumanmsd KIETOK B Imporecce pocra Oojee TpymHa s
TOHUMAHUA, TAK Kak, no o0meMy MHEHHI0O GHONOTOB, BCE KIETKH
coJiep’KaT OfNMH M TOT 3Ke Habop reHeTHIeCKNUX HHCTPYKOUWH — HOBHIE
KIGTKU IeHOTHOUYHO HUACHTHYIHH CBOMM IpellecTBeHANKAM. B cBasu
¢ 9TAM BO3HHUKAET BONPOC: KAKUM 00pasoM OHUE CTAHOBATCH OTIMIHBIME
APYr OT ApyTra W DPA3BHBAIOTCA B THaTeNbHO BHPaloTAHHEE WpO-
crpancTBeHHbe GopMb? Bosee TOro, BeCHh MPOIECC PA3BATAS CTPOTO
KOHTPOJIUPYETCH TAK, YTO PASIUTHEE CHCTEMH OPraHU3Ma Pa3BABAKT-
¢S B OIpeJleIeHHBIX NPOMOPUHEAX M BO MHOTHX CIYYafgX OpPraHH3M
cnocofieH NpeomoyieBaTh NOBpPEKAeHUs. FECTECTBEHHO, €TO WPOIECce
PasBUTHS OCYIMECTBISETCA Ha OCHOBE CTPOTHX MEXaHH3MOB KOHTDOIH
u aganrtanun. [loka MH ue 3HAeM JIy4mero Imoaxofa K BHIACHEHUIO
BCEX BOILPOCOB, KpPOME KaK PeNIMTh aHAJoTWdHBe npobaeMm musa
HCKYycCTBeHHBX cucreM. ClaegyerT OoTMETHTH, OJHAKO, UTO H3ydYeHHe
(beHOMeHa pasBHTHA B OpraHm3Me IPHBEJNO HEKOTOPHX HMCCIeOBa-
teneir [Driesch, 1929; Elsasser, 1958] & BmBOAY, 970 OpraHmsMm
HeJb3s1 PacCMATpPUBATh KAK MalIMHy.

C Toukm 3peHHA KuGepHeTukH, ofmell Teopwm cHcTeM W caMoit
6MOJOrNN BeCbMa BAKHO HONHTATHCA BHIACHATH BOLPOC: MOKET JIM
MalWHA BoOOmE DPAa3BHBATHCA NOMOOHO JKABEIM CHCTEMAM M, ECIH
MO3KeT, T0o KaKuM 06pasom? DTo BAKHO B3HATH 0 ABYM OCHOBHEIM IPH-
9HHAM: BO-TIEPBHIX, €CJIW MAIIHHA He MOYKET PA3BUBATHCA, TO COXPAHAET
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OIpeelleHHYI0 CHIY APTYMEHT O TOM, 4TO KMBHIE CHCTeMBl o6ramaroT
HEKOTOPHM cuenmuduiecKuM ¢QeHoMeHoM. B aToM ciaydae apryMmeHT
KN0ePHOTHKE 0 TOM, 9TO SKUBHe W HE)KUBHE CHCTeMH MOTYT GHTH
oTpefeNeHK B TePMUHAX OJHHX W TeX Ke NMPHHIMNOB, Ouil O 1mo-
CTaBJleH TOJ COMHEeHHe. Bo-BTOpPHX, IpH TOJO0KHTEIBHOM OTBETE,
T. €. ecln GHIN GH TMOHATH NPAHNANL PasBUTHA HEKWBEIX CHCTEM
7 TIpoBefieHa YIOBJETBOPUTENIbHAS AHANOTHA € KUBHIMHA CHCTeMaMH,
TO UAPARY € BayKHHIMH DPEBOJIONHOHHBMPYIOIIMME HpHUMeHEHHAMH
B TEXHOJOTHH MHOIHX NPOH3BOACTBEHHHX IPOWECCOB, MH CMOIIH
OBl WONYYUTEL YMOBIETBOPHUTENBHEA ammaparT NCCIeJOBAHHA HUBEIX
pasBuUBarOmMuXCH cucTeM. PaccMOTpUM OCHOBHEIEG MONBITKA B 3TOM Ha-
TIpPaBIeHAHL.

Passurme opranmama o6BITHO cOCTOMT M3 pocTa H aAuddepennua-
nun. Poct, Kak H3BecTHO, 03HAaYaeT HmPOCTOe yBeJIHYeHWE Dpaszmepa
OPraHU3Ma TIABHHM 06Pa3oM 3a CYET CAMOBOCIPOU3BeIeHUA KIETOK.
Huddepernuanus sBaserca Goliee CIOMKHLIM IPOLMECCOM, W I€J6CO-
00pasHo BHEIATH H0 KpaifHeil Mepe [Ba ee THUA: IPOCTPAHCTBEHHBIH
7 penorunmdeckuix, koropuii Anrep [1970] HasHBaer QyHKIHOHANL-
BeM. Tak, B pacryme#l TKaHu MOKHO BHEEIUTH H3MeHeHWe (oOpPMBI
7 KOHQHTYPanui MeKKIETOUNOI CBA3H (IpocTpaHCTBeHHAA fuddepern-
HUAanuA) HAPALY ¢ yBelmieHneM AudPepeHIuanum oTHeJAblIBIX THIOB
kaerok (pemoTummdueckas). Crexyer OTMETHTH, 9TO IJA HPOCTPAHCT-
BeHHO# puddepennuanmu B OGHOJOTHH CYINECTBYET YCTOABUIAHCA
TepMHH «MOpdOTeHe3», ONHAKO AJIA melelk MoferwpoBanus Gojee
ecTecTBeHHHM HpefcTaBiIsAercs WMeHHO NepBhii TepmuH. Hoxeuno,
denorunnyeckan auddepeHnUanuA TAK:Ke HMeeT MeCTo B IPOCTPaH-
cTBeHHO# Fmpdepennmanum, HO AN NPOCTOTH MH 6yaeM paccMarpu-
BaTh WX pasielNbHo. Pa3BuWBalomuiics OPraHM3M XapaKTepw3yercs
He TOJIBKO BO3MOYKHOCTHIO NOCTHYH CIOKHOR NPOCTPAHCTBEHHOE W
¢eHoTHUMYEeCKON AuddepeHNUANNY, HO OH B (0NbINe# WIAN MeHbLINEH
Mepe o6Gaamaer cmoCcoGHOCTHIO K peIylAnuA u pereHepamuu. Ilop
peryaAnuell MB IMOHEMAaeM CBOMCTBO OpraHM3Ma DasBUBATHCA B HOP-
MaJbHYI0 0COOB, masKe eCIU OH TOIBepP;KeH WM3MeHEHHAM B Ipomecce
Pa3BUTHA (HaUpuMep, IDPH YAAJEHHH HIN XepecTpoiiKe KIETOK),
TOTIA KAK IO, pereHepalmeil MOHAMAaeTCHd CBONCTBO OpraHmaMa BocC-
CTAHABIMBATE N000e HapyMIeHHe, KOTOPOe OPraHH3M MOIYIHI B MO-
MEHT CBOEro MOJHOTO PA3BUTHA.

Hecmorps Ha BaskHOCTP moHHMAHHA GHOJIOTAY6CKOT0 PA3BUTHA,
BKJIIOYAION(ET0 IPOCTPAHCTBEHHYI0 @ ¢eHoTHOMIecKylo pnuddepes-
NHANH, Peryianuio, pereHepannio, a Takke ¢geHOMeH CaMOBOCIIPO-
W3BeIeHNA, HOUKTKE JOCTHYH yCieXa B MOJEIHPOBAHHU 3TOTO IPO-
Iecca MOYKHO OTHECTH K HepBOMY 2Taly MOeJIbHOT0 Hepuoja ,KOTop s
XapaKTepuayeTcs MONEIHDPOBAHEEM OTACIBHHX (EHOMEHOB IpONecca
pasBuTHA, OPHIEM AJIA MOHEJHPOBAHUA MCIOIB30BAJach caMas pas-
HooOpasHaa TmexHuKa. O6muEM [iasA Bcex 3STUX Mofeseli ABIANCA
caM IpUHIANI KCCIeoBaHuA: GopMaTH3anud H3yIaeMoro feHoMena —
—> TMoCTpOeHNe KOHKPEeTHOR MomeJu — CPaBHHUTENbHHE aHanus yHK-
NUMOHWPOBAHAA MOZETH W pPeaJbHOTO OHONOrEICCKOTO (EeHOMEeHa.
OCHOBHYI0 POJIBb IEPBOTO dTAla MOZEIMDOBAHNUA MOKHO OXapaKTepH-
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BOBATH TeM, UTO IEJOMY DPANY CIOKHEIX IPOIECCOB PA3BHTHA GHIIA
HaHA YOOBIeTBOPUTeNBHAA QopManmsamua, KoTopasg KOppeKTHApo-
BANACh HA OCHOBE AHAIM33a MHOTOYHCICHHHX (OPMAaIbHEIX Mofemeil
[Anapees, 1972; Aladyev, 19741976, 1978, 1980]. Auanus psaga
MofieJIefl O3BONIMI MO-HOBOMY BBINIAHYTH Ha HEKOTODHE PeryisaTop-
HEe MexaHH3Mn pasBuTuA. ONHAKO MBI MMeJU DA HE CBA3AHHEIX 06-
me# Teoperndeckoir Gasoit momenel. EcrectBeHHo, uTO Takoe mMOIo0-
KeHHe He CI0co6CTBOBANO BHIPAGOTKEe eMHOTO ammapaTa MOFEI’po-
BaHNA Ouosormy passuTuA. ONHAKO B paMKax Y:Ke IEPBOr0 3Tama
BAPORUIKCH JIBe TeXHUKY MONEANPOBAHUS Psifa QeHOMEHOB Pa3BUTHA:
KJIeTOYHEIe ABTOMATH M PA3BUBAIOM{MECHA MapalllebHble TPAMMATHKA
JInanenmaitepa. Kierounwsle aBTOMATH, M3BECTHHIE 3aTeM KaK OIHO-
ponusie crpykrypsl (OC), 6buin ucnonnszosans pon Helimanom [1971]
AJA M3YIeHHS NPOoONEeMH CaMOBOCIPOMBBENEHMHA, a MapalielbHbe
Pa3BUBAIIMECH TPAMMATHKE GHIY BrepBre BBefeH:! JImHIerMakepom
nua Mopenuposands Mopdoremesa [Lindenmayer, 1975, 1978; Her-
man, Rosenberg, 1975; Rosenberg, Salomaa, 1974; Rosenberg et
al., 1977] u BumociemcTemm moxayumam HasBamme L-cuctem. OC- m
L-cucremn B HacTOAIee BpeMs npefacTaBusior coboi nanbonee obmmit
I TMOOYIAPHHHA anmnapar KuGepHeTHIeCKOr0 MOMCIHPOBAHWS pAa3BH-
taa [Herman, Rosenberg, 1975; Aladyev, 19801].

Onpepenum repopmanbro mouatue OC. B Kamaywo nemodncsien-
Hylo Touky d-veproro Epkmmmoa mpocTpamctBa (Z%) momemena
KOTIIS OHOTO U TOYO }Ke KOHEYHOTOo aBToMata. Hakmuil n3 Hux CBA3AH
¢ KOHEYHHM YHCIIOM COCEJHUX ABTOMATOB COTJIACHO HWEKOTOPOMY HH-
mekcy cocefictea (X), KOTODHI OTHHAKOB JJIA BCeX ABTOMATOB WPO-
CTpaHCTBA. B KasKaBIA 1eXOIHCIeHHHA MOMEHT BpemeHH I aBTOMAT
H3MeHseT CBOE COCTOAHME U3 KoHedHoro MuoskectBa A = {0, 1, 2,. . .
...y@ —1} B 3aBHCEMOCTH 0T KOHQHUrypam¥u COCTOSHUIN ero camoro
I BCeX COCEAHHX aBTOMAToB B mpemmaymuit moMent 7' — 1. Mawme-
HeHHA COCTOAHHWI AaBTOMATa ONPEJENAITCH JORAJILHON (QYHKIHEH
mepexofia ¢. OxHOBPeMeHHOe npAMeHeHrne (YHKIMHA O KO BCeM aBTO-
MAaTaM IPOCTPAHCTBA OMpefelser TriaobalbHyo (QYHKIWIO Iepexoma
T, KoTOpas Tpeo6pasyeT oNHY KOHQHErypamuio mpocTpanctsa Z¢ B
Apyryo. Cpean scex BO3MOKHKX COCTOSHNIE aBTOMATa IPOCTPAHCTBA
BHENAETCH TAK HABHBAEMOE COCTOSHHE TOKOH (¢,), CYTh KOTOPOTrO
COCTOHT B TOM, 9TO aBTOMAT B COCTOSHWM ¢, He U3MEHHAET CBOETO CO-
CTOAHHUA B CIEIYIOMAA MOMEHT, eCIIH BCE ero COCeU HAXOAUIUCh B
COCTOSIHUH TOKOA. ITO COCTOSHWE BBEJCHO, ITOOH HAJIOMKUTH OIPAHN-
4eHWe Ha CKOpocTh Depepmaunm mudopmanuum B OC. Tammm o6pasoM,
OC ects ymopsmouennas usarepka OC = (Z¢, A, X, o, q,); 910 TaK
HaseiBaeMoe Kiaaccmdeckoe monsitue OC. B Hacrosmee speMs mMarema-
Tnaeckas reopus OC mpepcrapiaser cofoil xopollo pa3BUTHII anmapar
HCCIeROBAHHA MHOTHX [HCKpPeTHHX mpomeccos [Aladyev, 1980;
Amannen, 19821.

Annapar OC mossonser opMANbHBIME CPeCTBAME HCCIEAOBATH
Ha KJETOYHOM YpOBHe Takme (eHOMEHHI DA3BUTHSA, KAK POCT, CaMo-
Bocupouspenenue, nmdbdepednmanus, pPeryIannsa KU pereHepanud.
B nacrosmee npema OC mnossonunu peaansoBaTh MeNEH PAT MOAEeH
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Pa3BHTHA, MOAYIANINAX BeChMa HHTepecHHe OMoI0THYecKHe MHTEp-
nperaunun [Aladyev, 1980; Anagren, 1981). Hapsny ¢ sTumu npo6ie-
mamu OC m03BOJAIOT YIOBIACTBOPUTEIHHO HCCIEOBATH TAKNE BOLPOCH
PA3BHTHA, KAK CIOKHOCTH PAa3BUBAKINAXCA CHCTEM, TPOMECCH, YiI-
paBaAKNAEe POCTOM, peryisanumeil m pereHepanued, yCTOHIHBOCTH
UpomeccoB PAasBUTHA, HeOGXOQWMEE W JOCTATOYHHE YCIOBHA pe-
ryaanuu u peremepanuu u T. 1. [Anagees, 1981]. Opgmako mapsany
¢ 3tuM OC moposxmarT TPYRHOCTH IPH MOJENWDOBAHHN B HHX pAAa
6uomormieckux genoMenos. OcHOBHLIC TPYTHOCTH CBA3AHH ¢ {0NbIIOH
gyscreurennaoctsi0 OC K pasveprocTn MoZelel U ¢ OrpaHUICHHAMHE
HA BO3BMOKHOCTH JIENIEHHS KIETOK BHYTPH MOHEINPYEMOTO Pa3BHBAIO-
erocs OPraHH3MA.

Yuaursisasg tpyguoctr Mofenuposanusi B OC paga Guonoraveckux
denomenon, Jimaneamaitep [Lindenmayer, 1975] BBen csou cumcremm,
W3BECTHHIE cefidac mopx HasBaHmeM «cucreM Jlmupgenmaitepay (L-cu-
creM). B pamMrax L-cucrem gns momelnpoBaHHA MopdoreHesa H pa-
CTYIUX CTPYKTYp JluanenMaiiep UpeIo/KuI BeTBANUECH aJITOPUTMH
[Lindenmayer, 1978], a psapmom amropos (Kymuk, Jluumemmaiiep,
Harne u np. — ccwakm cM. B o63ope: Lindenmayer, Culik, 1981)
LA MOJeNUpPOBAHUA PABBHTUA W pocra OBIIN BBeIeHH TpadmdecKUe
noposggaomue cucreMul. Ha Gase L-chmeTeM OBLT pealim30BaH IeNIbii
pAN pacTYIHX alropuTMoB, 0030p KOTOPHIX MoykeT OBITH HalfleH
B mpeKpacHoit pabore Jlmnnenmaiiepa [Lindenmayer, 1975]. T'. Jlox
u . Jlox [H. Liick, J. Liick, 1978) gnsa o6psacuennsa pocra TRaHeH
TaK;Ke MCIOJNB30BANHN Mofeldb Ha ocHoBe L-cucreM. B mocaenuee Bpe-
Ms Ha OcHOBe L-cHcTeM moABIsercs Bee Gonblmee Ymesio Mofeneil Kak
coGCTBEHHO POCTA, TAK H POCTA B cocTaBe 00mero enoMeHa pa3sBUTHA
[Nishio, 1978]. IlosroMy yMecTHO BBeCTH NOHATHEe L-cHCTeM.

Ilycte B ecTh KOHEUHHI aNaBHT MHOMECTBA COCTOSHHA KIGTKH,
a B* 0603HagaeT MHOKECTBO BCEX OJHOMEPHBIX CIOB W3 3JeMeHToB B.
B* prawwaer m uOycroe cxoso, obo3madaemoe uepes A. Torma
L-cucrema ectn yuopspodemmas werBepra <B, b, §, bY>, rme
b & B — mocrogHnoe Bo3fleficTBHe BHENIHEH CpeNbl HA CIOBO (KIET-
KYy); 0 — QYHKIAA, JaloIasd 10 COCTOAHHAM JIOOHIX Tpex mnpHie-
ralomuX KJIeTOK HemycT0oe KOHeYHOE MHOMKECTBO CJIOB B aldaBuTe
B | {b}, Ha xoTopme 3aMeHseTCA BHYTDEHHAA KJIeTKA ®3 Tpex
upuieraromux; bS — HavajdbHasA KIETKa, M3 KOTOPOA HAYMHAETCH
uponecc pasputud. Tarum o6pasom, paccMaTpuBaeTcd CUCTEMA Napad-
TelbHHX TpaBma 0§, KOTOpHe HOPOIRAAIT U3 OLHOL0 HAYaJBLHOIO
0THOGYKBEHHOTO CJIOBA (BETOTH) MHORECTBO OMHOMEDHHIX CIOB (MMH-
THPYIOIKUX PABBUTHE OPraHU3MA) B HEKOTOPOM KOHEYHOM aldaBure B.
Ilpasnna mopomeHUS CIHOB paspemaloT BCTAaBKE JNI0GOr0 KoJH-
decTBa OYKB B m00be MecTa ciioBa. [Ipu aT0M JonycKalTCA U HEmeTED-
MHHMPOBAHHEE IepeXOfk.

Takum o6pasoM, L-cHCTeMH CYIECTBOHHO DAaCIIUPAIT OJHOMEp-
moie OC B cMBIC/Ie MHOMKECTBA HOPOAKIAeMEX c0B. C TOYKH 3penus Gm-
0JIOTHYECKON AeKBATHOCTH OHH TMOAYIAKT BIONHE YIOBIETBOPUTE]b-
HHe HHTepIperanuu. L-CHCTEMB Y;ke XOpOIIO 3apeKOMEeHJoBANY
ce0fl PN OUMCAHAM NENOr0 PANA GHOTOTMYeCKHX IpPOIMECCOB H B Ha-

197



CTOAIee BpeMs, IO BCEH BEPOATHOCTH, HPEACTABIAOT coboit Hambo-
Jee paspaboTAHHEINL B MaTeMAaTHYeCKOM INIaHe U AMeKBATHHE B GHo-
JIOTHYeCKOM IIaHe anmapar OJs MoJelHpOBAHUA OHONOTHH PABBUTHL.
B orHomenum camoro ammapara L-cucreMnl Gonee aGCTpaKTHH, TeM
OC, xora OH TOTOMY, 9TO OHH He UPHUBABAHLI ;KECTKO K CHCTEMe KO-
OpIMHAT U, T0 CYTH fiella, SBJIAIOTCA ONHUM W3 THUNOB MAapaJiesbHRIX
dopManbHEIX TI'paMMATHK, KOTODHe Celiyac WHTEHCHBHO H3Yy9aloTCA
[Rosenberg et al., 1977]. Caemyer orMerurs, aro u OC moryr pac-
CMATPUBAThCA KaK HCOKOTOPHM THI WAPaJleJbHHEX TpPaMMATHK
(1,-rpamMmarurn) [Ananbes, 19811, KoTopsie ABAsAIOTCA COGCTBEIHBIM
IONKIAacCOM Kiacca Bcex L-rpamMmaruk. Huske MBI eranbnee IpoaHa-
nusupyeMm OC m L-cucreMH Ha OpeAMeT WX BO3MOKHOCTe# GHOIOTH-
9eCKOr0 MOMENHpPOBAHUS.

Ocuopolt Guonmormaeckux marepuperanuis OC cramu caegyromue
TIPeuosioKeHnd.

1. B xadecrtse 6HOJOTHYeCKONl eguWHEUANK GoJblle BCEro WTOLXO-
ANT KJIEeTKa, KOTOpAs eCcTh HeKOTOpPHIl KIETOYHBIH aBTOMar, H BCe,
9TO HAM HYKHO 3HATH 0 Hell,— 5TO BABUCHEMOCTHL e BEIXOZa OT BXO-
JAa W ee COCTOSHHA.

2. Bce kmeTku B opramu3Me WMeIOT OFUHAKOBHIA reHOTHI, T. €.
ofMH W TOT ke Habop MHCTPYKumi ee pabOTHL.

3. Passurume cHCTEMBEl KIETOK CYIECTBEHHO 3aBUCHT 0T ofMena
urpopManueii MesRIY S>TAME KIeTKaMH.

4, OpraumaM caM peryimupyer mambolee BaKHHE CTODOHH CBOE-
ro pasputda. U pnMu clloBaMu, pasBUTHE YIPABJIAETCS H3HYTPH, a He
H3BHE.

Honmeano, Kakjoe M3 9TUX YeTHIPEX TNPEANONOKEHHE SBIAETCH
VIPOMEHAEM PeATHHOTO IOJI0KeHHA Bemedl, HO, KOTHA MOHeNN, OCHO-
BAHHHE HA HUX, TOMOTYT JAOOGHTBCA KAaKOM-TO ACHOCTH, B HHX MO’K-
HO 6yfeT BKIOYHTH HOBBIe UPENOJNOKeHHA, 4TOOH HNPUGIN3UTL X
Gonrme K peanbmoctd. Tak, mpu MOMEIMPOBAHHE pEryaANdH, pe-
regepanmu u quddepernuann B OC MH JONOIHAETENIHHO K YKa3aHHKM
TpeI0A0/KeHUAM HCI0Ib30Bann U npuanuu Comkep 06 06pasoBanun
$OpM B COOTBETCTBHE C CHCTeMOI MHCTPYKIHHA. JTO mpeAcTaBleHHe 006
MHCTPYKTUBHON cHcTeMe HauGonee MPHBIEKATeIbHO MMEHHO TeM, UTO
OHO MOKeT CIY)KHTh DPA3BUTHEM TOTO NyTH, H0 KOTOPOMY OOKYHO
MBICIIUTCH OPUIOJKeHWe TeOpPHA WHQHOpPMAmuM B GUONOrMM PA3BUTHA.

Herpynuo y6epurnes, 9ro nosenenne wouedubix OC MoxeT GHITH
ONMHCAHO HA fA3biKe IoTWYecKUX cereil. A Tak kKak Cyrura [Sugita,
1963] noxasam BO3MOKHOCTH BHIpa;keHHA Mojeneln H{aroGa—Mowo
HA A3BIKe JIOTHYeCKHX ceTei, T0 Momenu paspurus B OC moryr mo-
IY9ATh TEHETHYeCKYI0 MHTePIpeTan’io HA aBbIKke Mojened fHaxo6a—
Mowuo. Pemenwe »T0it 3agaau u pesyasrarei Cyrura JOKaKyT TOTHA
BKBHBAJIGHTHOCTh JIOTHYECKMX ceTed m cereir #HawkoG6a—Mono, u3-
qeTo Gymer ClefoBaTh ¥ NUPHHNUNHUATHHASA BO3MOKHOCTH HHTEDPIpe-
Tanuu Mopelieii, peanusopamnnlx B OC, Momenamu HaroGa—Mono.
B sTOoM ke mampaBleHMH BechMa WHTEPECHO IPHMeHHT: ¥ pabory
Cransg u Tosma [Stahl, Goheen, 1963].

Mopenuposanue 8 OC mosmosser paccMaTphmBaTh IPOMECCH pas-
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BHTHs € TOYKH 3DeHHA MepapxuIeckuax crpykryp [Anagwves, 1981].
Taxkum o6pasoM, Momenw passutHa, peanusdosamnsie B OC, Moryr mc-
CIeOBATBHCA CpeJCTBAMU CHCTeM, 910 oOfecIedmBaeTcs CBOHCTBAMH
OC. Taroit mogxox mo3BoIAET NONYIaTh KAYECTBEHHO HOBHE Pe3ylb-
TAaTH MOJeNNPOBAHUA IIPOIECCOB PA3BBHTHA.

Jna Momenuposaumsa mporecca 00pa3oBaHUA 0CEBOH CTPYKTYpPH,
KOTODHI sBIAeTCA COCTAaBHOHE JacThio 06mero mporecca pasBUTHA, MH
nemons3osanu meckonbko THmoB OC [Amampes, 1972; Aladyev,
1980]. Ho mpm obcy:xperun MopmenupoBaEma obmeil mpobieMbl pas-
BHTHA K 9YeTHPeM YIOMAHYTHM BHINE IIPEfIOI0MeHUNM HEOGXO0INMO
no6aBATH IATOE: pPABBATHE KAKEOTO OPrasd3Ma OCYHIECTBIAETCH
CaMOBOCIPOU3BEJeHHEeM COCTABIAIIHAX ero KiIeToK. VIMeHHO BTHM
NATE OCHOBHHIM NPEeNUNONOMEHHAM o09eHb Xopomo oreexanor OC.
B sToM caydae KiIeTKaM pAa3BHBAIMIErocd OPraHW3Ma OTBEYAIOT aB-
tomatet OC. Ha caMom mesme peannHag KieTKa W0 cBoeli cTpyKType
HAMHOTO CJOKHee HAUX aBTOMATOB, HO JJid M3ydeHHs mpolieMbl Ha
KJIE€TOYHOM YPOBHE MH JOTKHH KaK-TO YIPOCTUTh MpoGaeMul, CBABAH-
HEe CO CTPYKTYPHOH CI0}KHOCTBIO KIETKH, a Tawmke ¢ paboroi ee
COCTABHHIX dYacTell. JTOro MH ¥ [OGMBAEMCH, PACCMATPHUBAA KIETKY
KoK YePHHH AMUK — KIETOYHHIA aBTOMAT.

CremoBarenbuo, pPaccMaTPUBAasA ME:KKIeTOYghe B3auMOTeHCTBHA,
nepexofuM Ha 0ojiee BHICOKUI ypOoBeHb OPTaHM3ANMMM, YeM TOT, KO-
Topuit nccaegopann Crans u ['osn [Stahl, Goheen, 1963], Mogenupysa
cucremil gepMentoB HA ocmose Mamun Trwpunra. Takum obpasom,
Ba equMuuNy MH OepeM KiIeTky. M B cMmbiciie ee MOBeReHHA OTDAHH-
IHBaeMCA TOILKO 33BHCHMOCTHIO e BHX0Ja OT BXOJAa M €¢ COCTOAHHUSA
B IpeaLaymuit MoMeHt speMenn. B npuniune, OC Bnonme gonycKamoT
U CTPYKTYpPHBI YpOBeHH MONENHMPOBAHHA, KOTNA DY PEANH3ALHE B
OC mopeneit pasBUTHA HUcCIefyeTcA W BHYTPEHHAA OpPramd3anusd
eIHAYHOrO aBToMaTa. B psape Mojeneil pasBUTHA, YIOMUHABNIUXCH
BHIE, Y)Ke MCHOIB30BAHE BHYTPEHHHE CTPYKTYPH €IMHUIHOTO aB-
roMara OC. Takum o6pazom, OC monmyckalor MojeIHpoOBAHYE TPOLEC-
coB u Ha bomee HHBKHX YPOBHAX, WeM OTHelbHAA KIETKA.

Bpemsa B OC monaraerca MUCKPETHHIM, TOTAA Kak HA CAMOM Jie-
se oo HenpeprBuo, Ho nna meneit kuGepHeTHIECKOT0 MOMIEHPOBAHAA
HPOMECCOB PABBUTHA HTO MOKA HECYMIECTBEHHO. HaskIasa KIeTKa mMeer
OfHH ¥ TOT K€ TeHOTHH, OT KOTOPOT0, HO-BHIUMOMY, H 3aBHCHT BHJ
Honyumsmieroc oprammsMa. IloaTroMy, BepoATHO, maubonee yHoOHLIM
ITyTeM CO3TaHNA 3PPeKTUBHHIX MOZeeH pa3BUTHA ABIACTCHA MOIEIAPO-
BaHue regoTuna (IporpaMmbl paborsl KiueTkn). JleficTBUTeNbHO, M0 CHX
Hop OCHOBHAaA 4acTh pafoTsl Mo gupdepeHUUPOBKE KIETOK BeXach HA
YpoBHe B3aUMOJeflCTBUA MeKAY TKAHAMM, TOTIA KaK Kpaiine cyimecTt-
BEHHO PACHPOCTPAHUTH HAIIe MOHUMAHHEe Ha NPUPOAY NPOIECCcOoB, IPo-
ACXOMAMMUX HA KIOTOUYHOM ypoBHe. TaKNM HOAX0I0M MK BHOpacHBaeM
W3 PACCMOTPEHMA OTHOKIETOTHHE OPTAHMBME, TAK/Ke HCHLITHBAIOIAE
pasBuUTHe, KOTOpPOE B OCHOBHOM €CTh Pe3YIbTaT BHYTPHKIETOUHOR
neArenprocTH. OfHAKO HA HANIEM HTalle MOMENHPOBAHUS MH IOKa BH-
HYKIEHBI ¢ 9TAM MEPUTHC S, BHITe MB IpeIuoIo;KuUid, 9T0 BCE KIeTKH
HMeIOT OJMH ¥ TOT JKe TOHOTHI, T. . KOKAAA KJIeTKA B OpTaHH3Me,
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HAYMHAA € BATOTH, MpHCTymaeT K paloTe ¢ omHEM M TeM ke Habo-
poM repeTudecKux mHCTpyKnwid. Camo momsatHe OC BRIYaerT B cefs
AMEHHO 3TOT acmeKT. MBI OCTAHOBUMCA HA 9TOM MOMEHTE HECKOIBLKO:
nonpobree.

WmeroTca pgaumble 0 TOM, 9T0 B psAje OPTaHH3MOB Y PasIUdHEIX-
KIETOK MOKeT GLITh pasmuiil remorun. OgHAKo W3 CaMOro ompepese-
nug OC ne cienyer, 970 BCe KIETKH MOMEIAPYEeMOT0 HA TAaKAX CTPYK
TYpax PasBEBAOMEr00s opraHm3Ma WUAeHTHIHH. [leHACTBUTENLHO, IPH
HANWIUHU O7HOM m TOil ;e mporpaMmsl pabors asToMars OC B peayin-
rare gudPepeHIUPOBKY (U3MeHEHWA BHYTPEHHHX COCTOSAHWIT) B pas-
HHX 06JIacTAX ONHOPONHOIG IPOCTPAHCTEA HMEIOT Pa3iIUIHEIE BHYTPEH-
Hue cocToAnHs (PeHOTHNH) U B CBABH C ITUM IO-PA3HOMY Pearnpyior
Ha OJMHAKOBHE BXOjHBle CHTHANH., TaxkuMm oGpaszoM, pmddepenuy-
poBke ¢PenoTunos kierok B OC cooTrercTBYeT mupdepeHnEpPOBKA BHY-
TPEHHUX COCTOSHHY aBTOMaTOB. B ¢BA3M ¢ 5THM HA KayKIOM sTame
paspuruA OC MIN Kakasg-TO ee 9acTh, AudPepeHUUpPyAchH, mMpHObLpe-
tTaeT B o0meM cayZae mOmHe cpoiicTBa. Boobme tepMum «guddepen-
WHPOBKAY MMeeT PaAf TonkoBaumil. [loBONBHO HHTEpECHOE TONKOBAHME
sToro TepMuua pmano Amrepom [1970]. C Tourm spenus tumos gud-
depeEnEpoBRYE HamGOMBIIMEA HHTEPEC B TEPBYIO 0YePe/ib TpPEACTABIACT
peruonanusanius, wim, Kak cunraer Antep [1970], ocrosmoi# Bompoc
COCTOHUT CKOpee B BHIACHEHHWU TOTO, KAK CTPYKTYypa BO3HAKAeT CHAYANA
Ha YPOBHE ODTARU3anuy (KAK IPOUCXOJNT (CAMOPAa3METKA» KIETOK),
YeM B YCTAHOBICHHH NPUPONH (HBMYIECKOTO MeXAaHH3Ma, OCYI[eCT-
BIAIET0 9TOT MIaH, XOTA 3TOT MEXAHU3M W MOReT ake IPHBOIATH
K yeeamuenuio caokuocTu. OC m03BOJAIOT MONYYATH KOHCTPYKTHBHHE
OTBETH HA TOJ00GHLIE BOTPOCH.

Bumie MH Opeamonaralii, 9TO pasBUTHE OPraHW3Ma CYINECTBEHHO
sasuCHT oT o6Mena nadopMarnueir MeskIy KIeTkamu. B macToamee Bpe-
MA 3TOT (DAKT ABIAeTCA OCIIeNPU3HAHABIM U MMECT IEeJHi pAx IOf-
TBePKAEHNA B cBoio moxbe3y [Amrep, 1970; Aladyev, 19741, B cay-
gae OC raxkmM o6MeHoM WHPOpMAanuWei CIYRUT Iepenada OJHUM aB-
TOMATOM fApYroMy (EpyrdM) CHMBOJIOB H3 BXOJIHOTO (BHXOJHOTO)
andaBurop unm coobmenue o0 csoeMm cocrogumu. Ha Haum B3ramm,
HeT HEeOOXOgMMOCTH B KaKOM-TuG0 OTpAHWIGHUW [JiA Nepeavin HH-
¢opManun oT aproMarta K apToMaTy B OC BBALY CJOKHOCTH MesK-
KIeTOUHHX B3auMopeicTBUl (0COGEHHO XHUMHYECKHX) B pealbHbIX
oprammaMax.

Tar Kak OpraHMsM BHIPacTaeT U3 eNHHCTBeHHOM KIeTKH (3Hro-
TH) TIYTeM CaMOBOCHIpOmM3BefdeHHs dToli KiIeTKU, To aBToMar OC mom-
seH 00Iamarh COOCOOHOCTHIO B HYMKHBIA MOMEHT NOPOSATH CBOIO
KOIMIO. ITO JOCTHTAETCA TeM, 9T0 KaKOK-HUOYIb cocenuuil HedyHKIHO-
aupyomuii abroMar OC 1lepeBOgUTCA B HEKOTOPOE HEHYIEBOEG BHY-
TPeHHEE COCTOAHWE, CTAHOBACH TAKWM 06pasoM PYHKIHOHHPYIOMEM
W COCTABHOR WacThi0 yie OoNee cioskEOTO oprammsma. Bomee roro,
Ipefmosaraercd, 9YT0 Kak TOIbKO He(QYHKIMOHMDYOIUE aproMar
cTaHeT (QYHKNUOHUPYWOIAM, TO OH AaBTOMATHYCCKM NOJYYAT BeCh
reHoTHN (mporpaMMy paloTEl) WCXOXHOTO aBTOMAaTa, U3 KOTODPOTO
paBBUBAETCA OPTaHMW3M B
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Ha arom mu saramamBaeM oGcy:xpenume cpoitcts OC ¢ Togrm 3pe-
HUA YIPONeHHHX OMOMOTHMYeCKUX NMPEANOCHIOK, Jealmux B OCHOBe
pasBUTHA, U mepexofuM K PacCMOTPEHMIO KIAccoB 387ad, OTHOCAMMX-
€A K TOMy UIN WHOMY IIPOIECCY pPABBUTHA, KOTODHE MOMKHO MO/elH-
poBars u mccaegosars B OC.

Ilepsuiii kmace sajad 3akiigaeT B cefe BoIpoc 0 TOM, KaKuM
00pa3oM 0CYmECTBIAIOTCA PeryNaAmdd, pereHepauis U muddepernma-
uuA B opramusme. Ilocrpoennnie anA arod mexan momenu 8 OC mosso-
JIHIY NPOSCHUTD PAJ BOMPOCOB M cPOPMYIHPOBATH WHTEPECHEE IpO-
GuieMnl aJia ganbHedmmx ucciepgosanuil, Bompock, orHOCamumecsa
BTOMY KJXAaCCy 8ajgad PasBUTHA, MOTYT IIPHBECTH K JydllleMy HMOHHMA-
HUIO NpoGieMH 06pasoBaHMs LPOCTPAHCTBEHHOW CTPYRTYpH Boobe.
C npyroir cropons, B mpolecce pellleHUs 3THX BoIpocos moaATHe OC
GELI0 pacIIMpeHo M CHeJaHo 0ojiee NPHEMIEMHM AJIA GHOI0TUYeCKOTo
MOeNUPOBAHMA.

Bropoi#t Kmacc saja® OTHOCHTCA K HCCIEJOBAHMIO MPOIeCCa poc-
Ta, KOTOpHIHA cam mo cebe mHe cocraslgeT npobGiaeMbl ¢  alCTpPaKTHON
TOYKYM 3PeHNsA, TaKk Kak 00eCmedunBaeTcsi CaMOBOCHPOU3BEIEHNEM KJIe-
TOK, HA KOTOPOM OCHOBAHO ¢camo passurhe. OpHako sra mpolieMa
BKJII0YaeT BOMPOC, KaR OPTAHM3M MOMKeT OIPaHMYNBATHE CBOM pasMepHl
B NPOIECCe CaMOBOCIPOU3BEICeHNA KAETOK, €CIH BTO AOHKHO IOXHO-
CTBI0 0GeCHeUMBATHECA TEHOTHIOM caMoil kaerkn. JleficTBuTeNbHO,
UHTEPeC HPeACTaBJigeT TAKOH POCT, KOTHA MOMKET NIPOUCXOIUTE HPOCT-
pancTBenHasd nUPQPEepeHNAPOBKA B Lpomecce HEMPEepHBHOIO CaMo-
BOCIIPOM3BENIeHUA MCX0AHOTO Halopa NECTPY KM 663 BANAHKA BHEIN-
Hero BosgelicTsua, CymecTBeHHO TaKIKe M3YydeHHe INPOIMECCOB pPOCTA,
KOTOpHE INpPUBOAAT K IONYYEHHWI0 43 OTPAHMYEHHOTO WUCAA WH-
CTPYKIOU#A OpraHW3MOB, COCTOAMMX K3 OOJBIIOro dWclIa KIETOK.

BTOM NaHE MePCIeKTHBHO MCCAGAOBAHME YCTOHIMBOCTH IIPOIECCOB
POCTa M HX KOHTPOIHPYEMOCTH HO OTHONEHWIO K Da3iIuIHOTO POja
HapyIeHdsAM, TAK KaK 9TO MOKeT HpPeNCTaBUTh ONpefeJeHHHH HH-
Tepec W jJiA Tago# oGAacTH, Kak oHKoJdoTHs. HeroTopHe w3 mepe-
IHCAeHHEIX BOIIPOCOB MCCIEIOBAINCh ¢ INOMOINBIO MOjeNell pocra,
o6CyKIaBMMAXCA HAMH B NpefLAyIeM pasjemne.

Tpernit Kmacc 8agaT — 3TO CaMOBOCIHPON3BElEHHEe OPraHM3MOB,
Cymecrsyomue 0 CuX 10D MOJIeNH CAMOBOCIIDOM3BE/IeHAA XapaKTepH-
3YIOTCA TeM, UTO OfiyH OPTraHusM CTPOUT cBol Kommio. Oxmawo ¢ Tod-
KU 3peHHA PassurTuA HanGolbIIAA WHTepeC NMpeaCTaBiAeT NMEHHO BO-
npoc: kak Momer oguma astoMmar OC, mauas npomecc CaMOBOCIIPOM3-
BeJieHNA, MOPOAUTH JOBOILHO CJIOKHHH IpoCTpaHCTBeHHO-TudPepen-
NUPOBAHHBIA HETPHBHAJBLHMEA 0pranusM, CHOCOOHHHE K CaMOBOCIpO-
U3BeleHNI0 U B ONpeleleHHON Mepe K peremepamuu? B ¢Bsasm ¢ stum
BOBHHKAeT BOMPOC: KAaK NPOImecc 00PasOBAHMsA [JOBOJBHO CJIOMKHOTO
IIPOCTPAHCTBEHHOT0 OpramMsMa oGeperaer cefs OT OMMGOK M KAKHM
rafopom MHCTPYRIUHA (amxroputmoM) umcxopHoro asromara OC sroro
MoxHO poGurecsa? Tawkum o6GpasoM, Kpyr 3amad TpeTbelo KAacca
HpegnolaraeT MOAXO[4 K CAMOBOCIIDOMBBEJEHMIO HA YDOBHE KIETOK
a He OPraHU3MOB.
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YersepTHil KIace 3aKa7 MOKHO OXapaKTepH30BaTh KaK npobdie-
My CIOKHOCTH B GHOJOIMH PasBUTHA. 31eCh MOMKHO CPOPMYIUPOBATH
PAJ[ BeChMa HMHTEPECHBIX BOMPOCOB 0 CHOKHOCTH aBTOMATa (KJIETKH),
H3 KOTOPOTO BEPACTAET CAOKHEIN MHOTOKJIETOTHRH 0pranusm, 0 CHOM-
HOCTH NPOCTPAHCTBeHHOH auddepeHINPOBKN, 06 HM3MEHEHHH CJIO0K-
HOCTH B TPOLECCe pasBUTUA OPTAHMZMA, [ M O CAMOM HOHATHN CIOM-
socrd. HexoTopHhe U3 3THX BONpPOCOB HCCIEOBANMCEH B PAMKAX MO-
jexell pocra, HO [0 HOJHOTO NOHUMaHWUA HPoGAeMH eme JaJNeKoO.

Haxpaa ¥3 nepedmciennblx 3aga4 YeThipeX ONMCAHHEIX KIACCOB
ABAAETCA COCTABHOM WTAaCTBHIO eJHHOTO IIPONeCca pPasBUTHA, OJHAKO
B HACTOANEe BpeMA HeoOXOAMMO AyMAaTb O TOM, KaK PAaB3JOMUThH pas-
BHTHE HA COCTABIAAIM{Me W IPOAHANHSAPOBATH UX. B 10 3Ke BpeMa MHI
He FOMKHEL AYMAaTh, 9T0 KARafg-TO MPOCTas MOJieIb PacKpoer BCe CBOM-
CTBa JaHHOTO Npomecca passurusa. llosroMy kKakawlil M3 RIACCOB 3a-
Aad Hpepnonaraer IedH#l pApx ApyTEX BOSMOMIHHIX HampaBienadl pas
MOfIeIMPOBAHNA, H caM IiepedeHb KI4CCOB MOKET BHOCHENCTBHE OHTH
pacImpeH.

Ha nmasanpHoM »Tame KubepHeTHIECKOTO MomelMpOBAHMSA, KOTIa
BEIBHIBANA COMHEHWe CaMa IPUHIUINATLHASA BOSMOKHOCTH, HOKOG-
HH# noaxox ¢ ucmonnzosammeM OC Gun, mosKanyil, egHHCTBEHHO
BO3MOKHEIM KaK B IaHe CyMEeCTBOBAHMA NPHUTOMHOTO Aanmapara,
Tag M B IIaHe TOTOBHOCTH Camoit Gmonoruu. Boaee Toro, camm OC
3apoMNuCh MMeHHO KaK CPeACTBO TaKoro MopjeamposammA. Oguako,
mogesmpys Ha OC mpomeccH passUTHA, ME B 3HAYATENBHOH Mepe
HTHOPHPOBATH OCHOBY STHX IPOIEeCCOB — PasMHOKeHHe KieroK. [led-
CTBHUTENBHO, [eleHne KIETOK B TAKHAX MONeNAX MOTJIO OCYIEeCTBIATHCH
TONBKO HA TPAHMIAX OPTAHM3Ma, 8 BHYTPEHHHME ero RJIeTKH NpHH-
IHONATbHO He MMeJH TaKoil BosMouOCTH, TaK Kak OC Beerga KeCTRO
npuBf3ana K CHCTeMe KOODAMHAT B IpocTpancTBe K™ u BRIAMHWBaHUE
MKy KIeTKaMH HOBOM BCTpeYaeT HeIPeofi0NMMEIe TPYAHOCTH. IJTO B
CBOIO OYepe[b HEe MOHceT He CKA3aThCA HA KavecTBe MOIeAMPOBAHMA
nponeccos passurusa B OC. [losTomMy yixe cefigac MOsKHO OTMETHTH, 9TO
OC (recMoTpA Ha TO TTO OHM MOMYCKAIT DAL MHTEPECHHX 06olmeHuit,
CYIEeCTBEHHO DAaCINUPAIOMUX WX BO3MOMKHOCTH HJIsA MOAeNMpPOBAHUA
Guomorum passurns [Aladyev, 1980]) me eMoTyT BEIHOJHATE POJb TOTO
VHHABEPCANBHOTO amlapara MOHeJIHPOBAHUSA, ¢ MOMOIIBI0 KOTOPOTO
MOKHO GHXO GH yCHemHO MCCASHOBATH GHONOTHIO PA3BHUTHA B IEAOM.
Hopgo6roe 3akm0OYeHHE MOKHO CHENATH M OTHOCHTENBHO ammapara
L-cucrem. :

C menplo HoxyueHHs 0oNee NMpHeMAEMOI0 ammapara MOAeNHPOBa-
nus Jle Xoit {Le Hoi, 1978] ssen nmapaniensutle oGMeHEbe CHCTEMH,
KOTOpHEe HaClefyIOT OCHoBHEIe deprTH obeux cucrem (OC- m L-cu-
CTeM), XOTA M OHH BeCbMa TYBCTBUTeJbHH K PasMepHOCTH NPOCTDAaH-
CTBA M MMEIOT INox0 gopMaludyeMble slIeMeHTH (IBWMieHHe MOIYJIei
B npocTpaHCTBe). Takmm o6pasoM, BPAM IM HA OCHOBEe YHOMSHYTHEX
dopMaAPHEIX AanmapaToB MOMKeT NOJXYIHTh DasBUTHE KAUGCTBEHHO
HOBHI ammapar, Kak »T0 OBIIO B Clydae NoABIeHHA L-cucreM Ha
Gaze omnomepmmnx OC. '
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Ha ocHoBe aHanm3a OCHOBHEIX HEOCTATKOB CyIeCTBYIOU[MX am-
IapaToB MOJGTMPOBAHUSA MH IIONBITANNCH BHABUTH BOSMOYKHKE IYTH
paspaboTk® Gosiee afeKBATHOTO ANNAPATa MOAENMPOBAHMA HPOMECCOB
passurtua [Anagpes, 1981]. ‘

JTo, BO-TiePBEIX, PaspaloTKa CHeNUAaNBHBIX MHOTOMEpPHBIX IIapai-
JeNXBHEIX IDAMMATAK U AJTOPUTMOB, AONYCKAOMEX MAKCHMANBHOE Ila-
paliespHOe BHIIOJHEHWE OMepaiMil M BCTABKY B J060e MeCTO CJiOBD
J1006HX KOHEYHHWX IOACAOB; BO-BTOPHIX, HWCIOJB30BaHWe el W Iio-
HATHE Tpado-TonoJOTHIECKOTo ammapara H, B-TpeThUX, paspafoTra
COBePIIeHHO HOBOTO ANMAPATA MOJASJIHPOBAHUA, HaXAyImuM 06pasom
IpHUCI0COoGIeHHOTO ANA GHOMOTHM DA3BUTHA.

Ha uro ke peanPHO B HACTOAIlee BpeMA HMMeeT CMBICI OPHEHTH-
poBarbca? llpesae Bcero o mepBoil Bosmomuoctr. PaspaGorka anro-
PUTMOB ¥ TPAMMATHK, 0II€ PHPYIOIIUX ¢ MHOTOMEPIEIMA CIOBAMM, TpeJ-
craBaser pAeiicTBuTenbHO Gosbmioit ummTepec. Oxmako 3mech OMATH
BO3HHRAIOT NpofieMbl, CBsABaHHHe ¢ pasMe puoctbio. Ham momck
VAOBIETBOPAIOMMUX TAKHM CBOUCTBAM MHOTOMEePHEIX TpDaMMAaTdR #
alTopuUTMOB, moka HM K deMy He npmped. Opmaxo paGora B 2TOM
HallpaBJIeHUH MNPUHECIA CBOHM MOJNOKHTEeNbHHE pPe3YNBTaTH s
MofeJu poBapus Owomormu passutusn [Amagwes, 1981].

Tem Gonee me mMeeT CMBICAa PAaCCYATHBATHL Ha CO3gamdMe B Oim-
Jkaiiimee BpeMs coBepPLIEHHO HOBOTO amnapara, HaUAyTmuMm oGpasom
npucnocobaeHHOT0 K HYXKHaM Ouodormum passutdsa. Hax mokasan
ONEIT, TaKoH QyHmaMeHTaNbHH ammapaT He Co34aercs OHCTpO, Ha M
npATOM Ha mo4YTH nmycroM Mecre. OcraeTCd BO3MOIKHOCTH HCHONB30-
BaHuA ujell rpado-romoNornieckoro annapara. HauGolee MpurogusiM
B HACTOAINEe BpeMs NPEACTABAACTCA HMEHHO JUCKDPeTHHIHE rpado-
TOMONOTHYECKUH IOAXOM, KOTOPHI efCTBATEIbHO YYMTHBAET BCe
VHKa3aHHEE TPYIHOCTH NPeHAYHINX CHCTEM, X0TA M ABIAeTCA elle
foNee abcTpaKTHBIM B MeHee HATVUIAHEM. Dollee TOTO, YiKe MMEIOTCA
HeKOTODHE MOJeN¥M PasBUTHA, HCHOAB3YIOmMEe »ToT moaxon. Cpemm
HEUX ClejyeT OTMeTHTh WMHTepecHble Mopenu Amrepa [Apter, 1973]
n Jlumgenmaitepa [Lindenmayer, 1978).

B saxmouenne xorenoch GE MOAYePRHYTH, uTO MBl paggendeM MHe-
HHe YO IMHITOHA, 4YTO OCHOBHAA Te0pUA [OJKHA OHTH CX0ZHA ¢ TOMNO-
Aorueii n-meproro npocrpancrsa. IlosroMy yske cefiuac MH NOIKHE
049epTHThL Ham(odee CYIECTBeHHHE HA KIETOYHOM yPOBHe (eHOMEHH
MHOTOKJETO4YHEIX pAasBUBAIIUXCA OpraHu3MoB, HMCKarb namboiee
afeKBATHHIY MM MaTeMaTH4eCKHH anmmnapaT H IpH oMACAHAH IIPONECCOB
PA3BUTHA He OTPAHMYMBATHCA OGHYHBIMA NOHATHAMHA KHOODHETHKH U
MaTeMaTukH!
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