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CYBCTPATHAA OIITUMHU3ALIUA
CUHTE3A INPOEKTHBIX PEHIEHUI B CAIIP

Pymsaues ALA.

(KpamaTopckuii 5KOHOMUKO-TYMaHUTAPHBIA HHCTUTYT)

CraTps nocBsieHa IpodiieMe MOCTPOCHUSI CTPYKTYPHO-ONTUMAIIbHBIX MOJIe-
ner u anroputMoB B CAIIP 1 B cucteMax rocy1apCTBEHHOTO YIIPABJICHUS C IIO-
MOILBbIO CYOCTPAaTHOTO MOAX0/1a, OCHOBAHHOT'O HA BBISBJIECHUU KJIHOYEBBIX MOMEH-
TOB ONTHUMHU3ALMHU (CyOcTpaToB). BBoauTcs monsTHe cyOCTpaTHON ONTHMHU3ALIMU.
OnuceIBalOTCS 3KCIIEPUMEHTHI Ha (PU3HYECKUX M KOMIBIOTEPHBIX Mojensx. [lpu-
BOJATCS TEOPUS, TEXHOJIOTUS U aJTOPUTMBI MTOCTPOEHUSI ONTHUMAJIBHBIX MOJEJIEH
MyTeM CyOCTpaTHON MOJEpHU3AIMY 3aKOHOB KUOCPHETUKHU.

KuiroueBrblie ciioBa: cyOcTpaTHBIM 1oaXo0; cyOcTpaTHas ONTUMU3AIMS; MO-
nenb; CAIIP, cyOcTpar.

Cucremsl aBromaTuzupoBanHoro npoexktupoBanusi (CAIIP) n3HavanbHo Obl-
JM TpeIHa3HA4YeHbl JUIsI TPUMEHEHUS! KOMITBIOTEPHBIX TEXHOJIOTHMH C LEJbI0 4Ya-
CTUYHOW aBTOMATH3AIlMM HEKOTOPBIX (YHKIIMA, CBSI3aHHBIX C pa3pabOTKOW mpo-
€KTHBIX PEIICHUN NEPBOHAYAIBHO B MAIIMHOCTPOCHUU. BakHEHIIMM COCTaBHBIM
AJIEMEHTOM JIH0OOr0 MPOEKTUPOBAHUE SIBISIETCS IPOLIECC TBOPUECTBA, KOTOPBIH,
KaK 0Ka3aJ0Ch, HEBO3MOKHO MOJHOCTBIO aBTOMAaTU3UPOBaTh. B CBA3M ¢ 3TUM BO3-
HUKAeT OCTpasi NOTPEOHOCTh B pa3pabOTKE TAKUX TEXHOJOTUU aBTOMAaTU3HPOBAH-
HOTO IPOEKTHUPOBAHHUS, KOTOPBIE MO3BOJSIOT OTAEIUTh TBOPYECKYIO COCTaBJISIO-
Iyt OoT anropurMuueckoi. Ilog aTuM ciienyer moHUMMaTh, YTO MPOLECC TBOpYE-
CKOTO pellieHHs MpoOsieM, BO3HUKAIOIIUX MPHU pa3pabOTKE MPOEKTHBIX PElIeHUM
TOXKE MOXKET ObITh YACTUYHO (OPMAJIM30BaH U anroputMusupoBaH. IMeHHO 3Ta
npobsiema pazpabotku CAIIP pemraercst myreM mpuMEHEHHsS pa3pabOTaHHOTO aB-

TOPOM CyOCTpaTHOTO mojaxoja. [lpuuem HE MPOCTO pemaeTcs B TPATUIIMOHHOM



CTUJIE YJIYYIIEHUS MPOEKTHBIX PEIICHHM, a MyTeM MOJIYyYEeHHs] HAWITy4IlUX pelie-
HUN U3 BCEX BO3MOXHBIX B JJAHHOW CUTyalluu. DTOT MpPOLIECC aBTOp Ha3Bajl CyO-
CTPAaTHOM ONTUMU3AIMEN, KOTOPBI, (PaKTHUECKH, PA3BUBAET UACIO TPAJAULIMOHHON
napaMeTprUuecKoi ONTUMHU3ALMH, IPOU3BOIUMON Ha 0a3e MaTEMATUYECKUX MOJIe-
nen. Ho, kak 0ka3anock, TaKue MaTEMAaTUYECKUE MOJIENIA MOKHO TTOCTPOUTH TOJIb-
KO B JOCTaTOYHO PEIKUX CUTYalMsIX NPOEKTHPOBaHUA. BpICka3aHHbIE BBIIIE TE3U-
Chl OyIyT HM)KE MOATBEPKIEHBI C TIOMOILIBI0O MOJACIUPOBAHUS Ha (PU3UUYECKUX U
KOMITBIOTEPHBIX MOJEIISX.

CuHTE30M, KaK U3BECTHO, HA3bIBAETCS MPOLECC COETUHEHHMS DIIEMEHTOB B CHU-
CTEMY C LENbI0 pEIICHUs OINpeAeNeHHONW NpUKIaAHON 3aaauu. B cyOcTpatHOM
MO/IXO/I€ BIEPBBIE MOKA3aHO, YTO COEIMUHATH 3JIEMEHTHI B CUCTEMY MOXKHO C pas3-
HOU Mepoil 3pPeKTUBHOCTH, a, CIEI0BATENbHO, BCETJa €CTh HAWTyUlllee peLICHHE,
KOTOpOE€ aBTOP M Ha3Baj cyOcTpaTHO# ontuMu3anuei. CyOCcTpaTHON 3TOT BUA OM-
THMH3ALUU Ha3BaH MIOTOMY, YTO OH JOCTUTAETCS MOCJE TOTO, KaKk OyIyT HalIEHBI
OCHOBHBIE CYOCTpaThl, OT KOTOPBIX KakK pa3 M 3aBUCUT ONTUMYM LENEBON (PYyHK-
uuu. [lonyssspHO BbIpa)kasch, MPU PELICHUH MOJIOOHBIX 33]1a4 MOKHO CKa3aTh TaK:
«Hammen cyOctpar — pemui podsiemy!».

Wrak, cybcTpaTHON OonTUMM3AIMEN CUCTEM Ha3bIBAETCS IMPOIIECC HAXOXKIIE-
HUS TaKoro croco0a COEMHEHHUS 3JIEMEHTOB B CHUCTEMY, TP KOTOPOM YHCIIOBOE
3HAYCHUE I1eJIeBONM (PYHKIIMU OyIeT ONTUMAIBHBIM MPH 33aJIaHHBIX OTPAHUYCHUSIX
[1]. Unest cyOCTpaTHOM ONTUMU3AIMH SBISIETCS PA3BUTHEM UJIEU TOCTUKEHUS CU-
cteMHoro 3¢ dexra. MeTroaosorus cyOCTpaTHOM ONTUMHU3AIMKU pa3paboTaHa Ha
ypoBHE (UIOCOPCKOro 3HAHUS U MOITOMY 00JIajaeT NpeaebHON YHUBEPCAIbHO-
CTBIO CBOETO MPUMEHEHHMS], YTO MO3BOJIMJIO PACIIMPUTD JAHana30H MPUMEHEHUs 3a-
KOHOB KMOepHETUKHU Uil cyOcTpatHoi ontumu3auuu moaeneir B CAIIP [2]. Cy6-
CTPaTHBIA MOJXOJ Ta€T BO3MOYKHOCTb Pa3BUTHS 3aKOHOB KMOEPHETUKH CIIEAYIO-
UM 00pa3oM:

1. B 3akoHe uYepHOro fAIUKAa — MOCTPOUTH CYOCTPaTHO-ONTUMAJIBHYIO MO-

Jieb ero (yHKIIMOHUPOBAHUS;
2. B 3akoHe 00paTHOM CBS3W — MOCTPOUTH CYOCTPAaTHO-ONTHUMAJIbHYIO MO-

neab 00paTHOM CBSI3H,



3. B 3akoHe BHeIIHEro JAOMOJHEHUS — MPUBHECTU THOCEOJIOTHUECKYIO CXEMY
[1] n anroput™m cyOCTpaTHON ONTUMM3AIUU O0EUX YKAa3aHHBIX BBIIIE MO-
JIeeH;
4. B 3akoHe SMEpIKEHTHOCTU — MIPUBHECTU CYyOCTPATHBIN aIropuT™M JAOCTH-
KeHus cucteMHoro 3ddexra [1];
5. B 3akoHe HEOOX0IUMOTO pa3HOOOpa3usi — MyTeM MPUBHECEHUSI THOCEOJIO-
TMYECKOM CXEeMbl peanin30BaTh TPEOyEeMyIO0 CYOCTPAaTHYIO ONTHMM3AIUIO
pa3pbiBa MEXIY CIOXKHOCTSIMHU MOJICIUPYEMON U MOJICIIUPYIOIIEH CUCTEM.
[TokakeM MPaKTUYECKYIO peaInu3alri0 YKa3aHHBIX BBIIE TEOPETHUYECKHUX MO-
JIO’KEHUH € MOMOIIBIO SKCIIEPUMEHTA Ha (PU3NYECKUX U KOMIIBIOTEPHBIX MOJETSX,
KOTOpPbIE ONHCHIBAIOT AHAJIOTMYHbIE MPOOJEMBl MOCTPOCHHS CyOCTpaTHO-
ontuMaibHbIX Mozene B CAIIP u B cuctemMax rocyJapCTBEHHOIO yIPABJICHUS, U
KOTOpBIE BO3HUKAIOT HA CTHIKE TBOPYECKHUX M aJTOPUTMUYECKUX penieHuil. B ka-
yecTBe (PU3MUECKON MOJIEIN BO3bMEM Jlornyeckyto urpy «Kaneitgockom» (puc. 1).

Ota urpa BKJIIOYAET B ce0s1 KOPOOKY KBaJIpaTHON (POPMBI, B KOTOPYIO MOXKHO
ynoxuTh 20 pa3HOUBETHBIX QUryp (8 OONBIIMX TPEYroJbHUKOB, 8 MajbIX Tpe-
YTOJIbHUKOB, 4 mapaienorpaMmma) 0osiee ueM Thicaublo Bapuantamu. Chopmynu-
pyeM TpH 3aj1aun cyocTpaTHOM ontumusanuu mozaeneit B CAIIP:

1. Kro nepssiii cobeper kBaapat. LleneBoil pyHKIMENH, KOTOPYIO HYXHO MH-
HUMH3UPOBATH, SIBISIETCS BpeMs COOPKU;

2. Kto cnemaer Oonblie cOOpOK 3a OrpaHUYEHHBIH MPOMEKYTOK BPEMEHU
(manpumep, 3a 20 munyT). LleneBoii pyHKIMEN B 3TOM cilydae sIBJISE€TCS KO-
JUYECTBO COOPOK;

3. Kro ontummsupyet ogHy u3 3apaHee cPOpMYyITUPOBAHHBIX HETEBBIX (PYHK-
Ui, KOTOpPBIE BO3HUKAIOT B TIpoiiecce pazpadoTku npeapiaymein CAIIP.

Bce Tpu 3TH 33a7auM pemaroTcs MO0 OJHOMY M TOMY K€ aJrOpuUTMy (CBOMCTBO

MpeesIbHON YHUBEPCAIBHOCTH) cyOcTpaTHOro noaxoaa. Ilokaxem HeKOTOpbIe U3

3THUX PEIICHUM.



Puc. 1. Jlornueckas urpa «Kaneigockom» - MOJIeJb

cybcTpatHOM ontuMu3anuu anroputMoB B CAIIP

W cxoqHbIMU HHCTPYMEHTAMHU CyOCTPATHOTO MOAXO0AA SABIISIOTCS:

1. T'Hoceosnormueckas cxema — BcCeoOIMas MOJAENb CyOCTpaTHOTO aHaiuu3a |
CUHTE3a CUCTEM ITyTEM JABUKEHUS IO YPOBHIM abcTparupoBanus (puc. 2).

2. BceoOuuil anroputM JIBUKEHHUS MO YPOBHSIM aOCTparMpoBaHUsl THOCEOJIO-
THYECKOU CXEMBI
0-4-3-2-1-0.

3. BceoOmuii anroput™ IOCTHXKEHHS CUCTEMHOTO 3ddekTa u cyOcTpaTHOU
ONITUMM3AIMH TIeJIeBOH pyHKIMH (puc. 3).

['HOoceonornyeckasi cxema IpeacTaBisieT co00il MmpeAenbHO OO0IIyI0 MOJENb
cyOcTpaTHOM onTHUMH3alUuU JIIOObIX cucTeM. HamoMHHMM, 4TO THOCEOJOTUS — 3TO
HayKa O TIO3HAHMM OKPY’Kalollero Hac Mupa, pasaen ¢puinocopuu. OaHa U3 OCHOB-
HBIX WUl MOCTPOECHUS ITOM CXEMbl 3aKJII0YAeTCs B BBIJCIICHUU CHadalla caMoro
IJIaBHOTO B IIpo0siemMe, MOTOM MEHEee TJIaBHOTO U T.J. JTOT MpoIlecC UMEET 0JI0Y-
HO-MEPAPXUUECKYIO CTPYKTYPY, HAIOMHUHAIOIIYIO YCTPOMCTBO PYCCKUX MaTpPEILIEK.
JleficTBUTENbHO, CHAYalla B KauyecTBE IJIaBHOTO OepyTcs YpOBHH aOCTPaKTHOTO
MbluieHusd. Cam mpouecc abCTparupoBaHUsl — 3TO BCEra MPOLECC TaKOro MBbIII-
JICHUsI, IPY KOTOPOM BBIACIISIETCS TJIaBHOE U OTOpachiBaeTcsi BTopocTeneHHoe. Ta-
KM 00pa3oM MOJIYy4YaeTcs, YTO C MOMOIIbI0 THOCEOJIOIMYECKOW CXEMBbI MBI Mpe-

OJI0JIEBaeM CJIOKHOCTh OOBEKTOB aHanm3a. Ho manee, Ha KaXIOM ypoBHE al-



CTPAKTHOT'O MBIIIUICHUS], B CBOIO OUYEPE/lb, BCET/Ia €CTh HEUTO CaMO€ IJIaBHOE U Me-
Hee riaaBHoe. [lomydaeTcs kak Obl BBISBJICHHE TJIABHBIX YK€ 10 Topu3oHTanu. [1pu
ATOM M 3HAYUMBbIE (PparMeHThl HHPOPMAIIMOHHOTO KOHTEKCTA U CaMH CyOCTpaThl
(KITrOUEBBIE MOMEHTHI ONTUMU3AIMKM CUCTEMBI) KaK pa3 U €CTh TO I1aBHOeE. Takoi
IPOIIECC BBHISBIICHUS HEpPapXUM TJIABHBIX, MPEACTaBICH B BHUJE HTEPAIMOHHOTO
nporecca. MHade, mpuMeHeHHe TIOI00HBIX WTEpaIiii, Ha3bIBACTCA METOJIOM I10-
cienoBaTeabHbIX NpuOMKeHnit. Kak okazaaoch, HUMEHHO Takas OpraHu3arus

IMPOBCACHUA aHAJIN3a U CHHTC3a CUCTCM IIPUBOIUT K CAMHCTBCHHOMY HAMIIY4YIICMY

pE3YJIbTATy U3 MHOKCCTBA BO3MOJKHBIX, K CY6CTpaTHO-OHTI/IMaJIBHOMy.
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Puc. 2. I'noceonornyeckas cxema ypoBHEH aOCTparupoBaHusl, IEJIEBBIX MOJICH-

CTEM U JPYTrux 0ObEKTOB CYyOCTPATHOTO MOAXO0a




Cama 110 ce0e, 7Ta THOCEOJIOTHYECKAs CXeEMa MOYKET OBITh ele OOJIbIIe JAeTa-
au3upoBana [4,5], 4To, 1Mo Bcel BUAUMOCTH, TAaUT B c€0€ MacCy HOBBIX BO3MOYKHO-

CTel CyOCTpaTHOTO aHAIN3a U CUHTE3a JIFOOBIX CHCTEM.

4 TaasHag Heln —
CHCTeMHBIH Y derT ;

Kaaccsl 3a5aY HIH 00 B eKTOB
Ilepedop BCcex KIAACCOE

O D000 eHHEIH
ANTOPHTM
peuleHH A

KJIACCOB
ragay

2>
[Ipo6iiema

I | — |1

0 A.]II'OPHTMI-I PeIl ¢eHHA KOHKPeTHBRIX Fagayd
-

(coeaHHenHe 00 ero co cueuH UK OH)
H EH HE H§E E S S S HE S EE S E S S ESE S ESE S S SESESESESEESESNESNEENEENE®BR

T P &a X T BT K A

Puc. 3. Anroput™ JOCTUKEHUS CUCTEMHOTO 3 PekTa u cyocTpaTHOW ONTUMU-
3aruu cuctem. Lludpsl — HOMepa ypoBHE#H abCTparupoBaHuUsI

OmnucaHHble BBIIIE MBICTUTENBHBIE TPOIECCHl BBIXOAAT 3a PaMKH HAIIUX
CTaHJAPTHBIX MPEJACTABICHUA 1 HaJCNICHbI 0COObIM cTaTycoM. B pabote [5] aToT
Croco0 MBINUICHUS Ha3BaH CyOCTpaTHOM peduiekcuent. UMEHHO MpuMeHeHne Tako-
T'O MBINUICHHUS] PUBOANUT K MOCTPOCHHUIO CYOCTPaTHO-ONTHUMANBHBIX, T.€. HAaWTyd-
UX TP 33JaHHBIX YCIOBUSAX cucTeM. [103TOMy, Takoil CrocoO MBINIJICHUS MOX-
HO paccMaTpuBaTh Kak OJUH W3 HanOoJiee BaKHBIX MOMEHTOB ONTHMU3ALINU CH-
ctem mroboro ympasneHus. [lostomy, nenoas urpa «Kamelgockom» MOXeT pac-

CMaTPUBAThCA U KaK TPEHAXep IS Pa3BUTHS CIIOCOOHOCTEH K ONTHMAIbHOMY



YIOPaBIEHUIO, U KaK TECTUPYIOIIAs MPOoLEeaypa, ¢ MTOMOIILI0 KOTOPO MOXKHO OCY-
HMIECTBIIATh (DYHKIIMM KOHTPOJII B MEPAPXMUECKUX CTPYKTYpax YMNpPaBICHUECKHX
KaJIpOoB.

B pesynbpTaTe mogo0HOTO CyOCTpaTHOTO aHajau3a MPOIECCOB aBTOMATH3UPO-
BAaHHOTO NPOEKTHUPOBAHUSA TEXHUYECKUX CHUCTEM U pa3pabOTKU CTPATErHYECKHUX
IJJAHOB B MEHEDKMEHTE MBI TIPUXOJWM K HEU30EKHOMY BBIBOIY: HWHTEIIJICKT,
TBOPYECKHE CITIOCOOHOCTH M, 0COOEHHO, CIIOCOOHOCTh MHKEHEPA UIIM MEHEKepa K
MBIIIJICHUIO 10 TUITY CyOCTpaTHOM pediiekcuu, sIBISIOTCS CBOCOOPa3HBIMHU CYO-
CTpaTaMU B KJIACCE€ MCUXOJIOTUYECKUX MPOOIEM yIpaBICHUS.

[ToaTOMY MBI JTOJKHBI IPUNTHU K JIOTUYECKUA HEM30EKHOMY BBIBOJIY: €CITU MBI
XOTHUM 00€CHeYUTh CyOCTpaTHO-ONTUMAILHOE yIpaBJEHUE MPOIECCaMU aBTOMa-
TU3UPOBAHHOTO MPOEKTUPOBAHUS WJIM CTPATETUUYECKOTO IUIAHUPOBAHUS, TO BO3-
HUKAeT peajibHasg MOTPEOHOCTh B MPOBEACHUM CIEIUATLHOTO O0YYeHHUS U TECTH-
pOBaHUs KaJIpOB Ha BceX ypoBHsAX. ['HOceomoruueckas cxema MmpecTaBisieT co0oit
JETATM3UPOBAHHBIA AITOPUTM JIBHXKEHHUSI 110 YPOBHSM a0CTParupoBaHUs C IEJIbIO
BBISIBJICHUSI CYOCTPaTOB, U3 KOTOPBIX M CTPOUTCS CyOCTpaTHO-ONTUMAJIbHAS CTpa-
Terus penieHus mpobieMpl. ONUIIEM 3TOT aITOPUTM B TOCJIEA0BATEIHLHOCTH, KO-
TOpasi AeKJIapupyeTcs MPeebHO YHUBEPCAIbHBIM QJITOPUTMOM, U KOTOPBIN 3asiB-
JIEH B THOCEOJOTUYECKOW cXeme Ha ypoBHE BceoOuiero (4-blif, camblil BHICOKHIMA
ypoBeHb abcTpakTHOrO MbIuieHus) 0 —4-3-2—-1-0:

e  Hynesoit ypoBeHb abcTparupoBaHus, YpPOBEHb KOHKPETHO OTIIEIBHOTO — ATO
YpPOBEHb KOHKPETHON CHUTYyallMU MOJYyYECHHUS MPOEKTHOro perieHus. OObIYHO 3TO
YPOBEHb HATYypHOTro (MaTepuajibHOro) o0bekTa. 37ech abCcTparupoBaHHe, KaK Ta-
KOBOE, (paKTUUECKH OTCYTCTBYET, 3a HUCKIIOUEeHHUEM (OPMYITUPOBKH NN TOTyde-
HUSI IPOEKTHOTO PEIICHUS.

e  UerBepThili YpOBEHb a0OCTPAKTHOTO MBIIUICHHS, YPOBEHb BCEOOIIEro — ATO
YPOBEHb MAKCUMaJIbHO YHUBEPCAIbHBIX MOJEJIEH, KOTOPhIE MMEIOT MpPENesIbHO
BO3MOXKHBIM JMana3oH CBOETO MPaKTHUYECKOro npuMmeHeHus. Ha aTom ypoBHe ne-
KJIAPUPYIOTCST U HOPMYTUPYIOTCS CIIEAYIONINE YHUBEPCATbHBIE MOJEIHN: THOCEO-

Joruyeckas cxema (puc. 2), BCEOOIUi aaropuT™ JBHKEHUS 10 YPOBHSIM abCTpa-



rupoBanusi 0 —4 — 3 — 2 — 1 — 0, aropuT™M JOCTHXKEHUSI CUCTEMHOTO 3 dexTa u
cyOCTpaTHOM ONTUMH3AINH 1Ie7eBON QyHKIUHU (puc. 3).

e Tperuil ypoBeHb aOCTparupoBaHus, ypOBeHb OOILETO — 3TO YPOBEHb BBISAB-
nenus cyoctparoB. CyOcTpaT, Kak U3BECTHO, - 3TO BCerja odiiee B Kiacce 00beK-
TOB, MOJBECHHOE IO OTHOIIEHUE IIeeco00pa3HocTu. JpyrumMu cioBamu, e€CThb
1eJb aBTOMAaTU3MPOBAHHOIO MPOEKTUPOBAHUS, €CTh KJAacC peliaeMbIX 3a1ad U B
KQKJIOM KJIACCE €CTh CaMO€ HEKOTOPOE CAMOE IIABHOE, OT KOTOPOTO 3aBHCHUT pe-
HIeHue MpodeMbl. DTO TJIABHOE U €CTh cyOcTpaT. Bcmomuum: Hamien cyOctpar —
permt mpoosieMy. BBITIOHSIETCS 3TOT (parMeHT aJrOpuT™Ma B CIIEAYIOMICH MOCe-
J0BaTeIbHOCTU. B MCX0AHOM MH(POPMAIIMOHHOM KOHTEKCTE, KOTOPBIA MPEAEIbHO
JIETAIbHO OMKCHIBAECT MOCTAHOBKY 3a/1aud, CHavalla BBISBIISIOTCS TaK Ha3bIBacMbIe
3HaYUMBbIE€ (PPArMeHTHl 3TOr0 MH(POPMAIIMOHHOTO KOHTEKCTa, T.€. T€ €ro COCTaB-
HBIE 30HbI, KOTOPbIE€ OKA3bIBAIOT HAMOOJBIIIEE BIMSIHUE HA ONTUMHU3AIIMIO 11€JIEBOM
¢dbyHKIHMA. 3aTeM, B BBISBICHHBIX 3HAYUMBIX (PparMeHTax HaXOMITCS CyOCTpaThl —
KJIFOYEBbIe MOMEHTHI 3(()EKTUBHOCTH, BIUSIONIME HA CYOCTpaTHYIO ONTHMU3a-
LU0 11es1eBOM (YHKIMK. BhInosHeHNe 3TuX npoueayp TpedyeT NpUMEHEHHs cIie-
[UAJIBHOTO CIOC00a MBIIUICHUS, KOTOPBIM Ha3bIBaeTCsA CcyOcTpaTHOM peduiekcueit
[4,5] 1 TPUHIIUITHAIIBHO HE MOYXET OBITh KECTKO aJITOPUTMHU3UPOBAH, KPOME MpPH-
MEHEHHS OMMCAHHBIX BBINIE IBPUCTUYECKUX aJTOPUTMOB B BUIE THOCEOJOTHYE-
CKoOil cxembl, BceoOmero anmroputMa 0 —4 — 3 — 2 — 1 — 0 1 anroputMa JOCTHXKe-
HUSI CUCTEMHOTO 3 dekTa.

e Bropoii ypoBeHb aOCTparupoBaHUsi, YPOBEHb KOHKPETHO-aOCTPAaKTHOTO —
ATO YPOBEHb O0OOIIEHHOTO aJIrOpUTMa CyOCTpaTHOM ONTUMHU3AIMU pa3pabaThiBa-
eMOW MOJIeH WJIM Ipolecca. DTO TiaBHas Leb JIFo0Oro aBTOMaTHU3MPOBAHHOTO
MIPOEKTUPOBAHMS.

e IlepBriii ypoBeHb abCTparupoBaHUs, YPOBEHb OCOOEHHOTO — 3TO YPOBEHb
BBISIBIICHUS CTIENM(PUKUA JAHHOTO KJlacca 3ajad. Eciu Bce BhINIENeKalme ypoBHU
aobctparupoBanus (4,3,2) yUUTBIBAIOT TOJIBKO 00IIIee, TO MEPBbIA YPOBEHb YUUTHI-
BaE€T ClielU(PUKY paccMaTpUBAEMOro Kiiacca 3a/1a4 WK Kjacca OOBbEKTOB.

o HyneBoii ypoBeHb aOCTparupoBaHusi, K KOTOPOMY MbI BEpHYJIUCH — 3TO ypO-

BEHb MPAKTHUYECKOTO MPUMEHEHHs pa3pabOTaHHOTO aJIFOPUTMA MM MOCTPOCHHOM



MOJEINIA. DTO KaK pa3 TO, pay YEro pacCMaTPUBAIUCh BCE BBILIEIEKAIINE YPOBHU
abCTPaKTHOIO MBILUIEHUS, B TOYHOM COOTBETCTBUU C U3BECTHBIM aJITOPUTMOM I1O-
3HaHuA: «OT KUBOTO co3eplaHus K abCTPaKTHOMY MBIIIJICHUIO U OT HErO K Mpak-
THKE ...».

ANropuT™M JOCTHMKEHHSI CUCTEMHOTO 3(deKTa U alropuT™M CyOCTpaTHOM OI-
TUMU3ALUHU 11eJIeBOU QYHKIMH (PUC. 3) B TOYHOCTH TOBTOPSIET U3JI0KEHHBIN alro-
PUTM JIBJKEHUS IO YPOBHSIM a0OCTparupoBaHUs (HOMEpa ypoBHEH abcTparupona-
HUSL 0003HAYEHBI IIUPPAMH) 32 UCKIIFOUEHUEM OJHOI'0 MOMEHTA. AJITOPUTM HOCUT
UTEpAIMOHHBIA XapaKTep, T.€. UMEET BHUJ IOCIEAOBATEIBHOIO MPUOJIMKEHUS.
JlpyruMu c0BaMHM, IO MEpE BBISIBICHUS HOBBIX CyOCTPaTOB MbI KaX/blil pa3 1o-
OaBJsieM HOBBIM IIUKJI MPUOIMKEHHSI K CHCTEMHOMY 3(DQEeKTy Wi, TOBOpsl HHAYE,
K cyOCTpaTHOMY ONTUMYMY LI€JIEBOM (PYHKIIHH.

[Tokaxem, kak pabOTalOT 3TH AJITOPUTMbI B ONMCAHHOM BBILLIE JI€JIOBOM UTpe
«Kaneitnockomn», KOTopasi MOJIEIUPYET BCE ACIEKThl CyOCTPATHON ONTHMH3ALUU
mo0bIX cucteM. HamomHHM, 4TO, COTJIACHO LIMPOKO M3BECTHOMY ONPECIICHHUIO,
MOJEIIb — 3TO OOBEKT JH000I MpHUpoaAbl (MaTEpUAIBHBIN WU UACAIbHBIH, T.€. MbIC-
JUMBIN) C MOMOIIBI0 KOTOPOrO0 Mbl MOJIydyaeM HMH(OpPMAIUI0 O JIPYTOM OOBEKTE.
«O0BEKTOM» B BUJIE MaTepuaIbHONW MOJENU B HAIlIEM Cllydae sBJISETCS IacTMac-
coBasi KOpOOKa C pa3HOIBETHBIMU (pUrypaMHu, a B BUJE UJICATbHON MOJAEIN — ONHU-
CaHHBI{ HUXKE AJITOPUTM Ui UJIEHTU(UKALUU COOPKU, KOTOPBIM B pamMKax aBTO-
MaTU3UPOBAHHOTO MPOEKTUPOBAHUS UTPAET POJIb (HYHKIUU KOHTPOJIS B yIpaBiie-
HUU TMpoliecCOM COOpPKU KBaapatoB. «pyrum oOBEKTOM», B JAaHHOM Ciyyae, SiB-
JSIeTCs MPOLIECC ABTOMATH3aLMU ITPOEKTUPOBAHMS TEXHOJIOTMHU PELICHUs IpUBE-
JICHHBIX BBIIIE TPEX MOJCIUPYIOLIUX 3a7ad CyOCTpaTHOW ONTHMHU3alUUA cCOOpPOY-
HBIX paboT.

B 3agaue Nel Hy)XHO MMHMMH3WPOBATH BpeMms mepBoi cOopku. [locne ne-
TaJbHOTO CYOCTPAaTHOTO aHAJIM3a BBISBIISIEM CIIEIYIONIME TPU 3HAUMMBIX (parmMeH-
Ta UHPOPMAIITMOHHOTO KOHTEKCTa 3TOM 3a/1a4u:

1. Havano c6opkwu, T.e. mocTaHOBKa nepBoil purypsl. CyOcTparoM B JaHHOM
cily4ae SIBJISIETCSI BBIBOJ O TOM, YTO €CJIM MEPBYIO (GUTYpPY MOCTABUTH HETPABUIIb-

HO, TO IpH JajbHelmel cOopke oHa HUKOTaa He OyAeT ycnemHon. OaHuM u3 Ba-
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PHAHTOB MPOSIBIICHUS 3TOTO CyOCTpaTa sIBISETCs, HApUMEP, MOCTAaHOBKA OO0JIbIIO-
ro TpEyroJIbHUKa MpsIMbIM YIJIOM B Yrojl KBajpaTa TaK, Kak 3TO IOKa3aHO Ha

puc.S.

Puc. 5. Ilpumep ommbo4dHOI nepBoii cOopouHoit npoueaypsl. [lokazana Hemnpa-
BUJIbHAs YCTAHOBKA OOJIBILIOTO TPEYTOJbHUKA.

2. B cepenune cOopouHoro mporecca JEHCTBYIOT CBOM CyOCTpaThl, KOTOpBIE
3aKJII0YAI0TCA B TOM, YTO COECIMHATHh MEX1y COO0M (DUTypbl MOKHO TOJIBKO CTPOTO
onpeneeHHbIM 00pa3oM, T.€. TaK YTOOBI CTOPOHBI (HUTYp MEXAY COOOM WM TOJI-
HOCTBIO COBIIAJIaJIN, JIM PA3HUIIA MEX]Yy UX JJIMHAMU Oblila KpaTHa 1ByM. Ha puc.
6 Moka3aH NpUMep TAaKOro HEMPABUIILHOTO COEIMHEHUS PUryp.

JlauHbIil cyOCcTpaT MMEEeT CTpOoroe Jiormueckoe oOocHoBaHHe. Bce nerno B
TOM, YTO CTOPOHBI (UTYp MOTYT COYETAThCs MEXAY COOOW TOJIBKO JBYMSI BO3-
MOKHBIMH CIIOCOOAMU: MPABWIBHO U OlMO04YHO. Hampumep, kak 3TO Moka3aHo Ha
puc. 6, coeIMHss KaTeT MaJloro TPEYrojbHUKa C KaTeTOM OO0JIBLIOTO TPEeyroibHU-
Ka, Mbl Bcerja Oy/ieM MoJydaTh 3J€MEHT HECTBIKOBKU (PUTyp, KOTOPBIN BIOCIE-
CTBUU HEYeM OyJeT 3amoJIHUTh. TakuM 00pa3oM, BBINMOJHSS HAa BTOPOM JTarie
COOPKH TOJIBKO MPaBUIIbHBIE CTHIKOBKH, MbI BCET/IA C JIOTHUECKOW HEM30EKHOCTHIO
MPUAEM K TPEThEMY, 3aBeplIatolieMy 3Tanmy cOopku. VIMEHHO B 3TOM, B JTaHHOM
cllydae, MpOSIBISIETCS 3aKOH JIOTHYECKONW HEeHW30€KHOCTU IMOJIy4eHUs CyOCTpaTHO-
ONTUMAJIBHOTO pe3yjbTaTa CTPATETMYECKOTO YNPABICHUS MPOLECCAMU aBTOMATH-

SHPOBAHHOI'O IIPOCKTUPOBAHUA U CTPATCIHMYICCKOI0 MCHCI’KMCHTA. HpI/I BBITIOJIHC-
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HUM TEXHOJIOTMYECKHX PEKOMEHIAIUil cyOCTpaTHOTO MOAXO0Ja, MBI BCETJa Jei-
cTByeM mon aeBuzoM «Hamen cyOcrpar — pemn npobieMy cyOCTpaTHOH ONTH-
muzaiun». C Apyroid CTOPOHBI, caM (DaKT BBITOJHEHHS MBICITUTEIILHBIX OTICpaIlHid
B JyXe CyOCTpaTHONl peQuieKCHH TapaHTUPOBAHHO NPUBOAUT K TMOTyYEHUS

HAWJTYUIIUX IIPpU 3aJdHHBIX OI'PAHUYCHHAX pemeHHﬁ.

Puc. 6. IIpumMep omInOOYHOTrO COETMHEHHSI SJIEMEHTOB B CUCTEMY B XOJI€ BBIMOJI-

HEHUs COOPOYHBIX padOT B CEpeUHE BTOPOTO ITana cOOpKU KBajapara.

3. B koHIle cOOpKH MOTYT BOBHMKHYThH CHTYaIliH, KOTJa OcTajdach oaHa (Gury-
pa, a HE3aMoJHEHHBIX 00JIACTH 0Ka3ajJoCh JBE. JTa OIMIMOKa BCEr/la MOXKET OBITh
UCIIpaBJICHa MyTeM IeJICHANPABICHHON MIEPErPYNIUPOBKH (PUTYD, COMPSTAOIINX-
Csl C HE3AIMOJIHEHHBIMU 00JIACTSIMU.

HuTepecHo, 4TO MpUBEACHHOE JIeJIeHne COOPOYHOTro MpoIlecca Ha TP dTarna
B TOYHOCTH COOTBETCTBYET METOAY ACJICHHSI IMaXMaTHOW IMapTUU Ha JEOIOT, MUT-
TEJBIIMNIIb U YHAIIMWIL. B 3TOM mposBIseTCs CBONCTBO YHHUBEPCAIBHOCTH CYO-
CTPaTHOTO MOAX0/1A.

B 3amaue No2 Hy)kHO MaKCUMHU3UPOBATh KOJIUYECTBO COOPOK 3a OTpaHUYEH-
HBII IPOMEXYTOK BpeMeHHU. B 3ToM BapuaHTe mpoOieMbl ONITUMU3AINH BhIICIIIEM
JIBa HMEpPApXHUECKH COTOJYMHEHHBIX Kiacca 3amad: HACHTU(UKAIUSI COOPKH M
cyOcTpaTHasi ONTUMU3AIMS 1EJ€BON (PYHKIIMM — KOJUYECTBO COOPOK 3a ompeje-

nenHoe BpeMms. [Ipu 3ToM nepBast npobiema MoKeT ObITh MpeACTaBIeHa KaK 3a7a-
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Yya CyOCTpaTHOM MUHUMH3AIUU LEIEBOM (YHKIMH — CTpaTeruu MACHTU(UKALUN
cOopku. BaxHO MOHATH, YTO 00€ 337a4n PELIAIOTCA 10 TOMY )K€ allTOPUTMY, UYTO U
npenuaymas. B cioydae pemeHuss mpoOiemMbl UACHTHPHUKAUU COOPKH HaM He
000oHTHCH 0€3 pa3padOTKK COOTBETCTBYIONIEH KOMITBIOTEPHONW MOJENH, YTO U ObI-
JO cnenaHo aBTOpoM. [Ipu 3TOM BBOJAUTCS MOHATHE MAECHTU(UKALMOHHOTO KO/
cOOpKH, KOTOPBIN MO3BOJSET XPAaHUTH B 0a3e JaHHBIX KOJ KaXI0H ynauyHou cOop-
k. Takux BaprMaHTOB COOPOK K HACTOSIIEMY BPEMEHHU 3apETUCTPUPOBAHO OoJiee
TBHICSIYM B CHELUAJIbHOM 0a3e JaHHBIX.

B 3agaue Ne3 HyXHO MakCMMH3UMPOBaTh WIM MUHUMHU3UPOBATH UIACHTH(U-
KallMOHHBIN Ko cOopku. W omsTh 00€ 3a7aun pemarTcs ¢ NOMOIIbIO OJHOTO U
Toro ke ainroputma [1, ctp. 83]. VIMEHHO B 3TOM U MPOSABISAETCS CBOWCTBO IpeE-
JEJIbHOM YHUBEPCAJIBHOCTH CyOCTPaTHOIO MOJX0Ja, BBICOKOM MPOTHO3UPYIOIIEH
CIIOCOOHOCTH U, CJIEZIOBATEIbHO, €r0 BEICOKON HAYYHON 3HAYMMOCTH.

BriBOALI

Pa3paboTaHHblil aBTOPOM CyOCTpaTHBIN MOAXO] 00J1aaeT NMPEeAEIbHON YHU-
BEPCAJIBbHOCTBHIO CBOETO MPAKTUYECKOTO MPUMEHEHHUs, T.K. pazpaboTaH U 00OCHO-
BaH Ha ¢uiocopckoM ypoBHe. OH IpUMEHUM OyKBaJIbHO BE3JE, I'/Ie HEOOXOAUMO
CTPOUTH MOJENIM, AJITOPUTMBbI, CTPAaTEruH, I/I€ BO3HUKAET MOTPEOHOCTh B CYyO-
CTPATHOM ONTUMU3ALMHU LIEJIEBBIX QYHKUUNA. A 3Ta mpolsemMa BOZHUKAET BO BCEX
Haykax. [Ipemaraemasi Teopusi CcyOCTpaTHOM ONTUMH3AIMU IIEJIEBOW (YHKIIUU
o0nagaeT YHUKAJIbHOW BO3MOKHOCTBIO PE3KO TMOBBICUTH HE TOJBKO 3((PEeKTHB-
HOCTh aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS, HO M CTPATErMYECKOro yrpaBiie-
HUS TOCYAapCTBOM U opranusanueil. OH mo3BoJisieT OyKBaJIbHO 3a HECKOJIBKO UTe-
pauuii (He MPEeBBIIAOIINX, KaK MPaBUJIO, AECITH) HAWTH MAaKCUMyM WJIM MHHU-
MyM 1eseBoi (yHKUMU. DTa mpobiieMa YCHEIIHO PelIaeTcss MyTeM HaXOXKIEHUs
HAWJIY4Ilero BapuaHTa ymnpaBieHUs, Cpeau 0oJiee, YeM ThICSYM BO3MOXKHBIX BapH-
aHTOB NPUHATHS PELICHUM, KaK, HarpuMep, B 3aaade "Kanelpockon". Hu ogna u3
M3BECTHBIX B HacTosliee Bpems 3anaaHbix teopuid, HH SWOT-ananus, HU neTis
HayuyeHusa ®Dpancuca XK. I'ynsapa u Ixeitmca H. Kemnu, HU mmpoko u3BecTHas
teopus JIx. I'mndopraa o 1MBEpreHTHON reHepallui BapUAHTOB C MOCIIEIYIOIIUM

BBI60pOM HaWJIyq1aero, Takux pe3yJibTaTOB HC OAcCT. OTO0T BBIBOJ aBTOP IIOATBEP-
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KIAeT C TIOMOIIBI0 00Jiee TPUIIATH UMHUTAIIMOHHBIX MOJIENeH, OJJHa U3 KOTOPBIX
JOCTaTOYHO MOAPOOHO MOKa3aHa B ITOU CTaThe.
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