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CHUCTEMHDBIE wuccnemoBaHusl B pa3IM4yHBIX OOJACTSIX 4esIOBEUECKOM
JeSTeIbHOCTY Havyajld MHTEHCUBHO pa3BUBAaThCS B CEpelHE MPOILIOro CTO-
JIeTHs1, Koraa Ha 6a3e Teopuit a(p(PeKTUBHOCTU, UTP, MACCOBOTO OOCITYy>KMBa-
HUS U IPYrMX TEOpUil MOSBWIIACH CUHTETUYECKAsT HaydHass OUCUUIUIMHA —
uccnedosarue onepayuii. B pe3yibrate 3TUX UCCIEIOBAHMN BO3HUKIIA TEOPUS
CHUCTEM, COCTAaBHOI YacThIO KOTOPOH SIBJISIETCSI TEOPUST TIPUHSTUST PELLICHUIA.
C ee ITOMOIIIbIO TOCTUTHYTHI OOJIBILIKE YCIIEXU, OMHAKO 10 CHX MOpP pellalolee
3HAYEHUE B MCCEAOBAHUM U YIIPABJICHUHU CJIOXHBIMM CUCTEMaMU UMEIOT Tpa-
JTULIMOHHBIE TIPUEMBI aHajIu3a, UCIIONb3YIOIIKE OIBIT, UHTYMIIMIO U CII0CO0-
HOCTH IOJDKHOCTHBIX JiI opraHoB yrnpasieHus (IJ1 OY) k accommanysim, T. €.
TO, YTO Ype3BbIYANTHO IIOXO MOAAAETCS OMMCAHMIO C TOMOLIBIO (DOPMAaJIbHBIX
MaTeMaTUYEeCKHUX METOIOB.

B Hacrostiee BpeMst Teopysi IPUHSITHUS pellIeHUI ITMPOKO NCITONb3YeT KPU-
TepUaJIbHBIA U CUTYallMOHHBIN MeToabl. I1py 3TOM oTiIM4yue cUTyallioHHOTO
METOIa OT KPUTEPHUAIBHOTO B TOM, YTO OH YCTaHABIMBAaeT He (haKT HEOKBUBA-
JICHTHOCTHU aJITepHATUB, a (haKT SKBUBAJEHTHOCTHY TEKYIIIe CUTYallM1 OJHOMN
W3 CUTYallWil, 3aHECEHHBIX B KATaJIOL.

AKTYaJIbHOCTb U IIMPOKOE TTPUMEHEHKE B HACTOSILEE BpeMsl CUTYaLlMOH-
HOTro M€TO/1a BI3BAHO CJEAYIOLIMMU OOCTOSITEIbCTBAMMU:

B CJIOXXHBIX CHCTeMax 1 Mpolieaypax ageKBaTHOe MaTeMaTUIeCKOE OITHCa-
HUe mpoliecca MPUHATHS pellieHUs TM00 OTCYTCTBYET, JIMOO IPOMO3IKO;

AJITOPUTMBI TIPUHSTHS pellIeHNS pa3padaThIBalOTCsI, B OCHOBHOM, ST OIIe-
paTUBHOrO MpUMeHeHUs (paboThl B peXKMMeE PealbHOro BpeMEHHU), TTO3TOMY
MPUMEHEHNE TOYHBIX METOMOB ONTUMM3AlIMU, IPUCYIIUX KPUTEPUATLHOMY
TIOJIXOMY, BCJIEACTBUE UX TPYAOEMKOCTH UCKITIOYAIOTCH;

B psilie CJIOXKHBIX ITPAKTUUECKHUX 3a1a4 PeIlIeHUE BbIPaOaThIBAETCS B pe3YJib-
TaTe psa IOCIeI0BaTeIbHBIX UTePALINiA, II03TOMY IIPU UX pean3aluy Heo0-
XOIMMO YYUTBIBATh KAYECTBEHHYIO MH(POPMAIIIO, MCXOJISIIILYIO OT 9KCTIEPTOB
M TIPEACTABICHHYIO, B OOJIBIIMHCTBE ClIy4aeB, He(hOpMaIbHO' .

03JaHre€ METOAOB MPUHATUS pelleHUs] TpyaAHOMOpMaIU3yeMbIX 3agady
(T.e. B 3a1a4 KOTOPBIE HE MOTYT OBITh 3aJaHbl B YMCICHHOM (hopMe, LIeJIN KO-
TOPBIX HE MOTYT OBITh BBIPAXKEHBI B TEPMUHAX TOYHO OIIPEACICHHOM 11eJIeBOM
(GyHKIINM, aITOPUTMUYECKOIO PEIIeHMSI KOTOPHIX JUOO HE CYIIECTBYET,
JI0O0 ero HeJlb3sl IPUMEHSITh B CUJTy OTPAaHMUYSHHOCTU BBIYUCINTEILHBIX Pe-

CYpPCOB), MOXET OBITh O0ECIIEYEHO ITyTeM COBEPIICHCTBOBAHMS NHCTPYMEH-

'3axapos N.I. O6ocHoBaHue BuIOOpa. Teopus npaktuku. — CI16.: Cynocrpoenue, 2006. 232 C.
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Tapus CUTYallMOHHOTO BbIOOpA, OpMEHTUPOBAHHOIO Ha IIMPOKOE MpHUMEHe-
HHUE 3BPUCTUYECKUX METOIOB. DTU METOIBI JOJLKHBI XOPOIIO BIIMCHIBATHCS
B COBPEMEHHYIO TEOPUIO IIPUHATUS PEIICHNUI, HEIIPEPHIBHO BUIOU3MEHSISICh
TOJI BJIMSIHUEM €€ MHCTpyMeHTapus’. B HacTosiiiee BpeMsi COBOKYITHOCTh Ta-
KUX 3BPUCTUK, TTPMMEHUTENILHO K 3a/1aue BbIOOpa BapuaHTa pelleHUs], 00b-
eIUHSIeTCS Mo OOILUM Ha3BaHUEM - UCKYCCTBEHHBIN MHTE/ICKT.

AHan3 COBpeMEHHOI'0 COCTOSIHUSI TEOPUU MPUHSITHUSI pellieHUI MO3BOJISIET
CeJIaTh CSIYIOIINE BHIBOIbI;

Ilepeuiii. Henn3st mepeolieHMBaTh 3HAUY€HNE MaTeMaTUYECKUX METOIOB U
CYUTATh, YTO (POpMasibHbIE METOAbl MAaTEMATUKU SIBISIOTCS YHUBEPCATbHBIM
CPEICTBOM pellleHUsI 3a1ad B cdepe yIpaBIeHUs] BOCHHOM, IIPOM3BOACTBEH-
HOI1, 5KOHOMUYECKOM U IPYTUX BUIOB JESITeIbHOCTH.

Bmopoii. MeTonpl, OCHOBaHHBIC Ha pe3yJIbraTax OIbITa M MHTYMIIAN, OyOyT
aKTyaJIbHBI ellIe MTPOIOKUTETLHOE BpeMSL.

Tpemuii. PaccyxxneHus IpaBIOIOI00HOTO XapakTepa (C ITO3MIIAM «3Ipa-
BOT'O CMBbICJIa») TTIOMOTaloT c(OPMUPOBATh MaTeMaTUUECKNEe MOJEIN, B OCHO-
BE KOTOPBIX JICXKUT HAKOIICHHBIM OIBIT pa3pabOTKM pa3IndyHbIX Mopeneil. C
(hopMaJIbHOM TOYKM 3peHMST 3TU MaTeMaTHYeCKre MOAEIM MOXHO paccMar-
pUBaTh KaK HEKOTOPYIO CCTEMY aKCHOM. JIpyrumMu ciioBamMu, 3T MOIEIN 00-
JIAJAI0T COBOKYITHOCTBIO 3HAHUM, KOTOPBIE OINPEAENISIOT B3AUMOCBSI3b MEXITY
Pa3IMYHBIMY HAOTIONCHUSIMU SIBJICHUI B COOTBETCTBUM C (DyHIAMEHTAIBHOM
TEOpHell, HO He CIIeMYIOIIX HEOCPEACTBEHHO U3 He€. B rocienHee Bpems Ta-
KO TIOIXOM CTAaHOBUTCS OOIIETIPUHSITBHIM IIPH IIPOBEACHUN Pa3IMIHBIX CHC-
TEMHBIX MCCJIEAOBAHWI B BOGHHOI, 9KOHOMUYECKOI, COLIMAIBHON M IPYTUX
MIPeIMETHBIX 00JIACTSIX.

Yemeepmeuiii. BoeHHbIE, 95KOHOMUYECKNE U COLMAIbHBIE CUCTEMBI SIBJISTIOT-
Cs1 YIIPaBJISIeMBbIMU, ITIO3TOMY JJISI HUX JOJDKHA (DOPMUPOBATHCS 1Ie/Ib YIIPABIIe-
HUSI, YTO C OYEBUIHOCTHIO MMPUBOIUT K MOHSTHIO ITPOTpaMMBbl, HAXOSILIEeCs
BHE MOJIE/IN, IIpoLeaypy (GOpMUPOBAHUS KOTOPO HEBO3MOXKHO ITOJTHOCTBIO
(opmanmuzoBath. Kpome TOro, ajeMeHTHI 3BPUCTUKU MPUCYTCTBYET U B I1O-
HITUU Kputepurs KadecTBa (3(P(EeKTUBHOCTH), KOTOPOE ITO3BOJISIET BHIOPATH
palMOHAJIbHOE pPeIlleHUEe M3 Yhcia JOMYCTUMbBIX. Clie1oBaTeIbHO, SBPUCTH-
YECKHE IIPOLICAYyPHI X METOMIBI B CCTEMHBIX MCCICTOBAHMSIX M B KOHKPETHBIX
3aJayax UMEIOT U OyayT UMETh OOJIbIIIOe 3HAaUEHUE.

Ilamebiii. OBpUCTIYECKYE TIPOLIEAYPHI M METOIBI, 0€3 KOTOPBIX HEMIb3S IIPe/I-
CTaBUTH ceOe (DYHKIIMOHMPOBAHUE CIOKHBIX CUCTEM YIPABIEHUS — 3TO CIIOCO-
OBI IPUHSTHS PEIICHNUS, MCIIOIb3YIOIINE HAKOILICHHBIN 1 0OOOIICHHEII OITHIT.

Illecmoii. Henb3s mpoTUBOIIOCTaBIATh He(hopMallbHbIe U CTPOTMe MaTeMa-
TUYECKUE METOMIBI aHAJIN3a, TAK KaK PeIIeHIEe TOJDKHO IIPUHUMAThCS Ha OCHO-
BE COUETaHUS 00OMX CIIOCOOOB MBILILICHUS.

Kpome Toro, He0OX0aMMO YIUTHIBATE U TO, UTO Kaxkmass CBY obnamaer cire-
IYIOIMMHA OCOOEHHOCTSIMM: HECTAllMOHAPHOCTHIO (M3MEHUMBOCTBIO) OTIE-
JIBHBIX ITApaMEeTPOB CUCTEMBI X CTOXaCTUIHOCTBIO CBOETO ITOBEICHNS B IICJIOM;
YHUKaJTbHOCTBIO I HEIIPEACKA3yeMOCThIO TTOBEACHUS CUCTEMBI B KOHKPETHBIX
YCIOBUSIX; (POPMUPOBAaHUEM Pa3IMIHBIX BAPHAHTOB IIOBEICHMS, 9YTO O0YCIIOB-
JIECHO HaJIMYMEM B CHCTEME aKTUBHBIX 3JIEMEHTOB — JIIOACH; CIIOCOOHOCTHIO
CaMOPETYIMPOBAThCS 1 adalTUPOBAThCS K M3MEHSIOIINMCS YCIOBUSIM; CITO-
COOHOCTBIO 1 CTpEMJIEHUEM K 11eJ1e00pa30BaHuUIO (TaK KaK B CUCTEMaX C aKTUB-
HBIMU 3JIEMEHTaMU LeJId GOPMUPYIOTCS BHYTPU CAMOM CUCTEMEI).

Honroe Bpemsl y4eT MpPUBEICHHBIX OCOOEHHOCTEH MBITAIMCh OIUCATh C
IMOMOIIBI0 KJIACCUYECKUX CHCTEM MCKYCCTBEHHOI'O MHTEJUIEKTA, T.€. CUCTEM,
OCHOBaHHBIX Ha CUMBOJIbHBIX BBIYUCIECHUSIX U APYTUX (hOPMATbHBIX METOAAX.
OnHako TOBOJIBHO CKOPO BBISICHWJIOCH, YTO C IIOMOIIBIO CUMBOJIBHOI 00pa-
00TKM MH(MOPMaLIK, B OOJIBIIIMHCTBE CTy4aeB HE YAACTCS PELLUTh MPUKIaIHbIC
3aJau CUCTeM MOIIEPKKY IIPUHATUS PeIIeHNI (B IIEPBYIO OYepeIb BOCHHOIO
Ha3HAYeHUsI), €CJIU TSI HUX HEBO3MOXKHO TOJTYYUTh BCIO HEOOXOMUMYIO MHGOP-
MALIHIO.

2 PazymoB O.C., Braromarckux B.A. CucremHble 3HaHUS: KOHLEMLMS, METOIOJIOIMS,
npaktuka. — M.: @uHaHch U ctaTuctrka, 2006. 400 C.



NMPUMEHEHUE TMBPUOHbIX CUCTEM BbIYUCJIUTEJIbHOIO MHTEJIJIEKTA 31

Kak nokazanu uccienopanusi, mposeaeHHbIe 1980 — 90-x rogax, BEIXOIOM B
CJIOXKMBIICICS CUTYAlIUN SIBJISIETCST ICTIOJIb30BaHME CHCTEM Ha OCHOBE BBIUKC-
JINTEJIGHOTO MHTEJUIEKTA (B 3apyOeKHOM IUTepaType — «MSTKHE BEIIMCICHUSI»
(Soft Computing)).

ITox BbrUMCAUTEAbHBIM MHTEMIeKTOM (BM) moHumMaercss HaydyHOe Ha-
MpaBJiecHUE, TAe PEIIaloTCs 3aJa4l NCKYCCTBEHHOTO MHTEJIEKTa Ha OCHOBE
HOBBIX HETPaIWIIMOHHEBIX METONOB BHIYMCIICHUI, a o1 TexHojorueii BU
MOHUMAIOT COBOKYITHOCTh HOBBIX METOJIOB M CPEACTB 00pabOTKM 3HAHUIA,
JTOKYMEHTOO0OpOTa, METOJOB BBLIPAOOTKM M BBEIOOpA aJbTEPHATUBHBIX
BaprMaHTOB pEIIEHUI, OOBbEAMHEHHBIX B IIEJOCTHYIO TEXHOJOTMYECKYIO
CUCTEMY JISI MPUHSATUS U NOBEACHUs pELIeHUN N0 MCIIOJHUTENeil. DTa
COBOKYITHOCTH IIpeIIoJiaraeT, Kak IpaBuio, HAIMYME Pa3BUTOTO YEJI0BEKO-
MaIlIMHHOTO MHTep(deiica, cucteMbl (uau ayeMeHToB) BU 1 BO3MOXHOCTD
HCITOJIb30BaHUS 3JIEKTPOHHBIX KAPT MECTHOCTH.

B Hacrosiiee Bpemsi cuntarot, yto BM BKIIouaeT B ceds1 CIeAyIoLe OCHOB-
HbIE METO/BL:

Hellpocemesble — WUCMONb3YIOIIE OOydeHUe, aganTaluio, Kjiaccuduka-
LI1I0, CUCTEMHOE MOJEIMPOBaHNE W MACHTU(PUKAILIUIO CUCTEM Ha OCHOBE MC-
XOIHBIX JaHHBIX;

HeyemKoll n02uKU — OCHOBAHHBIE Ha TEOPUM HEYETKUX MHOXECTB U
obOecneunBalolieir 3HeKTUBHBIE CPEACTBA MAaTEMAaTUYECKOTO OTPakKeHUS
HEOoIpeneJeHHOCTY U HEUETKOCTU UCXOHOI MH(OpMaIIK, TI03BOJISIOIIE
TIOCTPOUTh MOJIEJIb, aleKBaTHYIO UCCIIeIyeMOii IIpeIMETHOI 00J1acTu;

2eHemuyecKkue — HCIIOJb3YIOIINE CUHTE3, HACTPOMKY U OITHUMM3ALIUIO
HUCCIeAYEeMBIX CUCTEM C MOMOIIBIO CIIeIIMaIbHBIM 00pa30M OpraHM30BaH-
HOTO CJIy4aifHOTO ITOMCKa 1 3BOJIIOIMOHHOTO MOJAEINPOBaHUSI.

OTU METOIHI SIBIISIIOTCSI OCHOBHBIMH B BM, omHaKo, HeoOXommMo 3amMe-
TUTh, YTO YKCJIO HOBBIX METOAOB IIPMMKHYBIINX K HAM B IIOCJIEIHEE BpEeMSI
IIOCTOSTHHO PacCIIMpsIeTCs, He ABJISISICh CTPOTo ompeAcacHHBIM. Hike mmepe-
YKCJICHBI HanboJiee 3HaUMMbIC 13 HUX:

KOCHUMUBHASI KOMNbIOMEPHAs epahuKka — METObl BU3yaanu3alluU JaHHbIX,
MO3BOJISTIONINE aKTUBUPOBAaTh HAIVISIIHO-OOpa3Hbie MEXaHW3MBbI MBIIIIE-
Hus JITTP, obneryaromye NpuHITHE pellleHUsT B CJI0XKHOIH 00CTaHOBKE MU
HaXOXIEHUE pelleHUs CIOKHOU! MpoOJIeMbl;

(hpakmanvHas eeomempusi; meopus Xaoca, HeAuHelHas OUHAMUKA.

Ha cerogusiHuii AeHbp CyIIECTBYET OTOCTATOYHO OOJIbIIOE KOJMYECTBO
Pa3sHOOOpa3HBIX KIacCU(pUKaIil COBpeMEHHBIX MH(POPMALIMOHHBIX TEXHO-
JIOTHi1® YUUTHIBAIOIIUX IapafuIMbl pacCMaTPUBAEMBIX IIPEIMETHBIX 00J1ac-
teii. [IppuMeHUTeTPHO K 00J1aCTH BOSGHHOTO YIIPaBICHUSI MOXXHO ITPEIJIOKUTh
KJ1accu(pUKaIrio, IpUBEACHHYIO HAa PUCYHKE.

OCHOBHBIMM XapaKTepUCTUKaMU HHTeIeKTyanbHbiX cucteM (MC) Ha
6ase BU, onpenensioliuMu ux IpuMeHeHue B 00JIaCTU BOEHHOTI'O yIIpaBJje-
HUSI, SIBJISTFOTCS CIIeAYIOIINE:

CIOCOOHOCTbH K O0OYYEHMIO U CaMOOOY4YeHHI0, T. €. criocooHocThio MC Ha
0aze BU nocie npenbsiBieHUs BXOAHOU MH(MOPMAallUU CaMOHACTpanBaThCs,
o0OecrieunBasi MoJIydeHre BHIXOAHOM MH(pOpMAIIMK ¢ TpeOyeMOil TOUHOCTHIO,
B OTJINYME OT CUCTEM, OCHOBAHHBIX Ha CUMBOJIbHBIX BHIYHUCICHUSIX HE CIIO-
COOHBIX K CAMOOOYUYEHMIO B TIPUHIIUIIE;

CIIOCOOHOCTb K alanTalluu, T. €. OBICTPO M3MEHSITh CBOU ITapaMeTpPhl B CO-
OTBETCTBUHU C U3MEHSIONIECSI 00CTaHOBKOIA;

«IIPO3PavYHOCTh» OOBSICHEHUS, T. €. IIPEICTABISATh U3BJICYCHHBIC 13 TaHHBIX
3HaHWUS B NOHITHOM 3kcnepTy uiu JITTP Buze;

CIIOCOOHOCTD OTKPHIBATh HOBOE, T. €. BBISIBJIITh paHEe HEM3BECTHBIE, CKPBI-
ThI€ CBSI3U 1 OTHOIIIEHUS B OOJIBIIMX MacCHBaX YMCJIOBOM, TEKCTOBOI U BU-
3yajibHOM MHMOpMaIMK, MPOTHO3UPOBATh IMOSIBIEHWE HOBBIX IPOLIECCOB U
TEHICHLIWIA;

3 ®ponos 0. B. UHTe/eKkTyanbHble CUCTEMBI M yIIpaBjieH4YecKue pelneHus. —M.: MTTIY,
2000. 294 C. banpi6epaun b. A., [Tenkun O.M., [Tonynun A, . [IpobieMHBIe BOITPOCHI CO-
3MaHUs U BHEIPEHUSI HOBBbIX MH(MOPMALIMOHHBIX TEXHOJOTUN B aBTOMATU3MPOBAaHHBIX CHUCTEMax
BOeHHOTO Ha3zHaueHust. —M.: Boopyxenue. [Tonutrka. Konsepcust, 2001. 146 C.



32

B.U. TEPEXOB

CoBpeMeHHble
MH OpMALMOHHbIE
TeXHoNnomu
N NS NS N
PacnpegeneHHas CucTtembl Ha 6aze WcnonbsosaHue | | Hoeble MeToAb!
obpaboTka WUCKYCCTBEHHOro 3MEKTPOHHbIX obweHusa
A@HHbIX WHTennexTa KapT MeCTHOCTH | |onepaTtopa ¢ 3BM
T
o N CHCcTeMbl JIOrMYecKkoro| BbiBoaa
Kriaccu)4e k| | - BLIMUCIIUTE IbHbIRA UHTESUTeKT (cuMBONbHas 06paboTka | AaHHbIX)
MHTenneKT (MSArKUe BbIYMCNEeHNs)
N7 T 3 N
WHTe nnekTy-
efipoceTeBble| [ [PkcnepTHble| ||HeveTkue FeHeTU4eckue PeueBoe iy
- anbHbIn
cUCTEeMbI CUCTEMbI CUCTEMbI anropuTMbl B3auMoiencTene Auanor
CUMBOSbHbIE —
bl Lk KorHutueHas . O6LeHue Ha
Teopus HenuHeliHan
KOMMblOTEpHas dpakTans! e AvHaMUKA ©CTECTBEHHOM
rpacuka A3bIKe

Knaccudukanus coBpeMeHHbIX MH(POPMALMOHHBIX TEXHOJIOTHIA

HEJIMHENHOCTD, T. €. alllPOKCUMUPOBATH CKOJIb YTOIHO CIOXHbIE HEIU-
HeliHble (PYHKIIMU C JII000I, 3apaHee 3aJaHHOM TOUHOCTHIO;

YHUBEPCAJTbHOCTD, T. €. pelllaTh IIMPOKUIA KPYT 3a/1a4 U ObITh CBOOOIHOI OT
KaK1X-I100 MPeAroI0oKeHNIT OTHOCUTEIbHO NCTOYHNKA JaHHBIX;

Mapajlieu3M, T. € CIIOCOOHOCTh MappasuiebHONM 00paboTKU MH(OPMaLIVK;

YCTOMYMBOCTD, T. €. CIIOCOOHOCTD IPONOJDKATh BBHIIIOJIHEHNWE 3adadM, CO-
XpaHsis 3aJaHHOE Ka4eCTBO PEeIlIeHUIi, B YCIOBUSIX, KOTIa IMOBPEXAeHa YacTh
€¢ CTPYKTYPBHI,

KPEaTUBHOCTD, T. €. CIIOCOOHOCTDH ITOPOXKIATh HOBBIE (HE BCTPEUAIOIIAECS
MpY 00yYEeHNU) BapUaHThI PeLIeHUS 3a0a4u.

[lepeuncneHHBIe XapaKTEepPUCTUKMA B Pa3sHOM CTEIEHW IIPUCYIIA KaX-
noii u3 MC ucnonw3ymolieil KOHKpeTHbI MeTod BU, B cBs3u ¢ yeM, Bce
OHU UMEIOT CWJIbHbIE U cJ1abble CTOPOHBI, MTO3BOJISIIOIINE CO3aBaTh U3 HUX
TMOPUAHBIC UHTE/UIEKTYaIbHbIE CUCTEMBI, COSIUHSIONINE TTOJI0XUTEIbHbBIC
cBoiicTBa Kak otaeabHbIXx MC Ha 6a3ze BU, Tak M CyllecTBYIOIIMX KJIACCH-
yecKnx MeTomoB. IIpu 3ToM cocTaBHBIE YaCTH TaKOW T'MOPUIHON CUCTEMBI
He KOHKYPUPYIOT APYT C APYTOM a CO3AAal0T CUHEpreTuYecKuii apdeKT B3a-
MMHOTO YCUJICHHSI CBOMX JIOCTOMHCTB M OCJIa0JIeHUsT HeIOCTaTKOB. Tak, Ha-
MpUMep, TipeacTaBieHe 3HaHui B HeiipoHHBIX ceTsax (HC) B Bunme matpuil
BECOB HE MMO3BOJISIET MPOBECTU aHAIU3 MOJYYEHHbBIX Pe3yJIBTaTOB, B TO BpeMs
KakK B CHCTeMaX BbIBOJa Ha 0a3e HeUETKUX IPaBUJI, Pe3YyIbTaThl HHTEPIIpE-
TUPYIOTCS KaK 00paTHbIE TPOTOKOJbI BhiBoga. HC 00yvaroTcsi ¢ MOMONIbIO
YHUBEPCAJIBHOTO aJITOPUTMa, B KOTOPOM TPYOOEMKOEe M3BJICUCHHUE 3HAHUIM
3aMEHsIEeTCSI MOATOTOBKOM JOCTAaTOYHON IO 00beMy oOydJalolieil BBIOOPKU.
1Sl HEeYeTKUX CUCTEM BBIBOJIA U3BJIEUEHME 3HAHUI BKJIIOYAET B CE0S CIOX-
HbIE IIpoliecChl popManu3aliMy MOHITUM, onpeneaeHue GyHKUIMNA MpUHa-
JJIEXKHOCTHU U (hOpMUPOBaHUS TTpaBu BeiBoga. B To ke Bpems HeueTkue HC
obyuarorcs Kak oobraHble HC, a Mx pe3ynbTaThl OOBICHSIIOTCS KaK B CHCTE-
Max HeYeTKOro BhIBoAa*.

Anpom tuopunHoit UC Ha 0ase BU, mo pesynbraTaM IIpOBEICHHBIX B
Poccun u 3a pybexkoM HcclenoBaHUll, BEpOSITHEE BCEro, OyIeT SIBISTHCS
HC, onepexarias npyrue cucreMbl BU 1o TakuM mapamMerpam, Kak CIo-
COOHOCTh K 00y4yeHM10, 000011eHnI0 1 agantauuu’. Mcxoast u3 storo, as
peleHus 3aJa4d KiaaccudUKaly 1M KiacTepu3alud, MHOTOMEPHOI OITH-
MU3alWM, BU3yalu3aluy, MOHWUKEHUSI Pa3MEPHOCTU, TIPUHATUS PELLIEHUS

4TapkoB M. C. HeiipokoMITbIOTEPHBIE CUCTEMBI: YuebHOe mocobue — M.: UHTepHeT- YHU-
BepcuteT Mndopmaunonnsx Texnonoruit; BUHOM. JlaGopatopus sHanwuii. 2006. 140 C.

> TanymkuH A.W., UBanos B.B., u ap. Hekoropbie KOHLIeNTyalbHble BOIPOCHl Pa3BUTUS
HePOKOMITbIOTEPOB — 3apyOexxHast paaroanekTpoHuka, Ne2, 1997. C. 3 — 10.
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Ha OCHOBE HEIOJIHBIX U HETOUYHBIX JaHHBIX U T.I., B CTydae HEOOXOAMMOC-
TH, MOXHO MCITI0JIb30BaTh MHTerpupoBanHbie ¢ HC akcnepTHble U HeuyeT-
KM€ CHCTEMBI, TeHETUISCKNE aJTOPUTMBbI, KOTHUTUBHYIO KOMIIBIOTEPHYIO
rpaduky, ppakTaibl, TECOPUIO Xaoca, HEIMHEHYI0O TMHAMUKY U T.1. Kpome
TOT0, BO3MOXKHO Mcoab30BaHue Takoil ruopuaHoit UC Ha 6aze BU nia 3a-
MEHBI CJIOKHBIX pPACYETHBIX METOAMK (He pabOoTaloNIMX KaK B peXXnuMe peajib-
HOTO BpEMEHMU, TaK M C HETTOJIHBIMY U HETOYHBIMU TAaHHBIMU ), TTyTeM 00yJe-
HUS €€ Ha Y€ UMEIOIIUXCS pe3yIbTaTax; MOoCTPOESHUS MOJENE pa3IuIHbIX
MpeIMETHBIX 00JIacTel, Ha OCHOBE HAKOIUIEHHBIX MAaCCHBOB 9KCIIEpHMMEH-
TaJIbHBIX TaHHBIX, 0€3 UX aHAJIUTUYECKOIO OIMCAHUSI; PEIIeHHUs pa3InYHbIX
TPYIHO U HeopMaTu3yeMbIX 3a1ay.

HeobxoaumMo oTMeTUTh, UyTo noa rudopuanzauueii MC B HacTosIee Bpe-
MsI TIOHMMAETCSI MHTErpalivsl METOAOB M TEXHOJIOTUI Ha TAKOM YPOBHE, KO-
TOPBIN MPEIoaaraeT co3naHne HOBBIX METOIOB, MUCIOIb3YIOIIMX TTOHSITHUS
00BbeIMHSIEMBIX 0a30BBIX MeTOHOB. [1p1 3TOM KomMmoHeHTHI THOprmHOT UC
JIOJDKHBI 00eCIIeurBaTh TaKue €€ CBOMCTBA, KaK YIIpaBIeHUE HEOIpeae/ICH-
HOCTbIO, 00y4aeMOCTh M caMOaAaIlTaluio.

ITpumep mocTpoeHMsI M MCMHONb30BaHUSI TpocTeiineit ruopuaHoin MC
Ha OCHOBE HEMPOHHOI ceTu X3MMUHTA W ajlfOpUTMa aHaMop(hUPOBaAHUS
(mpeodpazoBaHue, TpaHC(HOPMUPYIOLIEE BU3yaIbHbII 00pa3, MOCTPOSHHbIN
B €BKJIMIOBOM METPHKE, B BH3YaJlbHBI 00pa3, IMOCTPOCHHBIII Ha OCHOBE
BBIOpAHHOTO MoKa3aTteJiss aHaMOp(hHPOBaHUs), OTHOCSIIEMYCS K MeTodaM
KOTHUTUBHOM KOMITBIOTEPHON IpauKu, MOKXHO PacCMOTPETh Ha MpUMEpe
CO3[IaHUS CUCTeMbl MHXEHEepHbIX 3arpaxaeHuii (C13) B 000poHUTETbHOMN
onepauuu (00).

XOopo1Io U3BECTHO, YTO MpUHATHUE pelieHus Ha co3nanue CN3 B OO co-
CTOMUT HE TOJIBKO M3 UYPE3BBIYAITHO CJIOXHOIO M TPYAOEMKOTO 3Talla IIpeaBa-
puTeabHOro OpMHMPOBAHMSI BapMAHTOB pellleHUsT (MCXOMHOTO MHOXKECTBa
aneTepHaTtuB) 3Kcriepramu u/uau JITIP, Ho 1 He MeHee TPYTOEMKOro 1 OT-
BETCTBEHHOIO 3Talla — 3Tara BbI0Opa HanboJjiee MOX0XEero BaprMaHTa pelle-
HUS U3 UCXOTHOTO MHOXXECTBA AJITEPHATUB C YI4ETOM IMOCTaBJIEHHOM 3a1a4n,
CJIOXWBIIENCS 00CTAaHOBKY, UMEIOIIMNXCS CUJT U CPEJICTB. DTO TPEOYET MOCTO-
STHHOTO ITOMCKA HOBBIX METOIOB 1 TEXHOJIOTHIA, pa3pelIarolnX, B OOIIEM CITy-
yae, IMPOTUBOPEeUre MEXIY YBeJIMYeHUeM MH(MOPMAIIMOHHON TPYIOeMKOCTU
TOATOTOBKM 1 BhIOOpA BapMaHTa PEIeHNUs U BbIASISIEMbIM ISl 3TOTO BpeMe-
HeM.

Bri6op BapuanTa peienus Ha co3naHue CMU3 B OO Bceraa cBsI3aH ¢ HEOOXO-
JIVMOCTBIO TIOTyYeHNS I aHAJIA3a OOIIMPHOM U CTIE(bUYECKON MH(POpMAIIU.
B ocHOBHOM 3TO0 CBeIEHHUSI O XapaKTepHUCTUKAX MECTHOCTH B TIpeesiaX MOJI0CH
0O0EBbIX JEWUCTBUM 1 O0BEKTAX, PACHOJIOKEHHBIX HAa HEM, pe3yJbTaThl OLIEHKU
MPOXOAMMOCTH, 3allIUTHBIX CBOMCTB MECTHOCTH, aHAJI13a JOPOXKHOM CETU 1 T. I1.
ITpuyeMm Ha ypoBHe HauanbHuKa urkeHepHbIX Borick (HUB) MoxxeT ncnomnb3o-
BaThbCsl 0000IIEHHAsI, ycpeAHEeHHas (C y4eToM BO3MOXKHOIO pa3dpoca) MHdop-
Maliysi, YTo 00ecrieYMBaeT ONepaTUBHOCTD MPUHSTUST PELIeHUST TIPY COXpaHe-
HUU €T0 3aJaHHOM TOCTOBEPHOCTH.

B xauecTBe 0IHOTO M3 MCTOYHMKA MCXOMHBIX JAHHBIX B paccMaTprBac-
MOI1 3a71a4e UCIIOJIb3YI0TCS ToIorpaduyecKre KapThl, HeCyIle OrpaHYeH-
HYI0 HTH(POPMAIINIO, Pa3INYHbIE 3JIEKTPOHHBIE KapThl MecTHOCTH (DKM), a
JOTIOJTHUTENBHYIO MH(MOPMAIIUIO 00 OTAETbHBIX Y4aCTKAaX MECTHOCTH TIOJTY-
4aroT B XOJI€ BO3AYIIHOMN I HA3€MHOM pa3BEeoKU.

[TpuHIIMIT paOOTH IIpeAIaraeMoil THOPUIHOM CUCTEMBI COCTOUT B CIICIY-
IOIIEM.

Ilepsoe. HeitpoHHast ceTb BEIOMpaET U3 OMOIMOTEKM 3apaHee CO3TaHHbBIX
BU3YaJIbHBIX 00pa3oB (0(OpPMIICHHBIX Ha 3JICKTPOHHOI KapTe MECTHOCTU
(BKM) rpaduyeckux yacteil pelieHus, ¢ paCCUUTaHHOU MJIT KaXKI0ro Ba-
pUaHTa MOSICHUTEILHOM 3aIIMCKON) MPUHATUS pelieHus Ha co3manue CH3
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B OO onmHOro BapvaHTa pelleHusI, Haubojiee COOTBETCTBYIOIIETO PEaIbHO
croxuBIeiica obcranoBke. Bertoop HC XsMmmmuHra 00ycimaBIMBaeTcs TeM,
YTO 3Ta MHOTOCJIOMHASL CETh aCCOLMATHBHOM MaMSTU C OTpULIATEIbHBIMU
(pUKCMPOBAHHBIMU CBSI3SIMU MEXKIY OTIETBHBIMU CIOSIMU XapaKTepU3yeTCsI
MEHBIINM KOJIMIECTBOM ITPOM3BOAUMBIX BEIYMCICHUN 1 OOBEMOM HCIIONb-
3yeMoli OIlepaTUBHOM MaMsITU KOMIIbIOTepa B 3aavax KjiacCu(UKalluY BU3Y-
aJIbHBIX 00pa3oB. CMBIC] ee pabOThl COCTOUT B HAXOXJIEHUU OMOINMOTEYHOTO
BU3YaJIbHOTO 00pa3a ¢ MUHUMAJIbHBIM PAacCTOSSHIUEM XOMMMUHTA (IMCIOM OT-
JIMYAIOIIMXCS 3HAYeHUI B IByX OMHAPHBIX BEKTOpaX) A0 MOJaHHOIO Ha BXOM
BapuaHTa pelreHus Ha co3gaHue C13 B COOTBETCTBUU CO CIOXXUBIIEHCS 00-
CTAaHOBKOM, ¢ aKTUBM3allMell TOJIbKO OTHOIO BEIXOAA CETH, Haubojee COOT-
BETCTBYIOIIIETO 3TOMY 00pasy’.

Bmopoe. s yctoitunBoit padbotsl HC 61611oTeuHbIe BU3yallbHBIE 00pa3bl
npuHATHUSA peleHus Ha co3nanue C3 B OO u BXogHOI BU3yallbHbII 00pa3s,
OTPAXKAIOIINIA CIIOKUBIITYIOCS 00CTAaHOBKY, IIPe0OPa30BRIBACTCS ITPU ITOMOIITN
aJropuT™Ma aHaMop(UpoOBaHMsI, MPUYEM 3a IT0Ka3aTeIb aHaMOP(UPOBAHMS
MMpUHUMaeTCs BpeMs 3a1epkku Ha aneMeHTax CU3. HeycroitamBocTh pabo-
1ol HC, B 00llieM ciiydyae, MOXeT ObITb BbI3BaHa TeM OOCTOSITEIbCTBOM, UTO
pa3nuyHble OMOIMOTEYHbIE BApUAHTHI PEILICHUS, COCTOSIIME U3 TIIOIIATHBIX
¢uryp — sanemenToB CH13, MOryT UMETh OMMHAKOBOE WJIM OJIM3KOE Pacloao-
JKeHUE COCTaBJISIIONIMX 3JIEMEHTOB C pa3HbIM 3HaUEHUEM BpEMEHU 3aJe PKKHU
Ha KaxgoMm u3 Hux. HC He cMoxkeT KiacCupuIInpoBaTh BXOTHONM BU3Yallb-
HBII 00pa3, ecliM Mepa IoAo0us MeXIy HUM M OMOJIMOTEUYHBIMU BU3Yallb-
HbIMU 00pa3aMu OyAeT OIMHAKOBOM MM JOCTATOYHO MaJIOi, MO3TOMY OyAeT
BBIHY:XKZICHA TIPMHMMATh pElllcHWe Ha OCHOBE CJIy4aiiHOrO BBIOOpA MEXK-
Iy HuUMH. B pesynbraTe aHamopdupoBaHUsl reoMeTpudeckas ¢opma Bcex
5JIEMEHTOB BCEX BU3YaJIbHBIX 00pa30B OYIeT M3MEHSThLCS, a UX II0Ka3aTeIn
aHaMop(UPOBaHUSI CTAaHOBUTHLCS PaBHBIMU. DTO Mpeodpa3zoBaHUe obecre-
YUT OTJMYUE BCeX OMOIMOTEUHbIX BU3YaAIbHBIX 00pa30B IPYr OT Apyra U Kak
CIICACTBAE — YCTOMUYMBYIO paboOTy Héﬁ BO3MOXHOCTb IIPOBEACHMST aHAIM3a
cBoiicTB aeMeHTOB CI 3 B ITpocTpaHCcTBE BEHIOPAHHOTO MOKAa3aTesIsl aHaMOP-
¢upoBaHUs (B YaACTHOCTH, 3aep>KKM Ha 31eMeHTax CU3), pa3paboTKy clie-
HapueB pa3BUTUS OOEBBIX NEMCTBUIA U COOTBETCTBYIOIIYIO KaXKIOMY M3 HUX
spoJironio CHU3.

B pesynbraTe mogauy Ha BXOA OITMCAHHOM TMOPUIHOM CHCTeMbI BApraHTa
pemiennst, BeipadotanHoro AJI OY u coOTBEeTCTBYIONINI pealbHO CJIOKUB-
1Ieiicss 00CTaHOBKE, Ha BBIXOJE CHMCTEMBI OyIeT IIpeICTaBlIeH OOUH U3 O1O-
JIMOTEYHBIX BapMaHTOB PEILIEHUST, MAKCUMAJIbHO ITOXO0XUI Ha BXOAHOI Bapu-
aHT PelIeHUS M COOTBETCTBYIOIIAS €My ITOSICHUTEIbHAS 3aIICKa C pacdeTaMu
CI/Ig. Taxke Ha DKM OynyT roka3aHbl OTJIMYMST BEIOPAHHOTO HEHPOHHOM
CeThIo OMOIMOTEeYHOTO BapnaHTa pemeHnst Ha co3nanne CHU3 B OO ot Bxoa-
HOTO, BbIpaOOTaHHOTO Z[J'P OV.

[Tocne olieHKY MOJYYEHHOTO BapMaHTa PELIeHMS] U €ro YTOUYHEHMSI, OH
MPEeACTaBIIETCSI B KaueCTBe MpeaaoXeHUi aokHocTHoMY quiy (HUB),
NpUHUMalolIeMy pelieHue Ha coznanue C13. Eciau ro3BosisieT 00CTaHOBKA
1 OIOIKET BPEMEHHU, TO YTOUHSIEMbIIA BapMaHT MOXET MHOTOKpaTHO IIoAa-
BaThCsI Ha BXOJ TMOPUIHON CUCTEMBI 0 MOJyYeHUs PallMOHAIbHOIO Bapy-
anTa pemeHus Ha co3ganue CU3 B OO.

[IpenmoxeHnHass THOpUIHASI CUCTEMa ITO3BOJISIET Ha MOPSIIOK COKPATUTh
BpeMs npuHaTus pemeHus JJI OV, ucnonb3oBaTh HAKOIUIEHHBIN OIMBIT U
HedopManbHbIe 3HAHWSI, YIUTHIBAaTh MHTYUIINIO 3KCIIEPTOB IIPA COCTaBJIC-
HUM OMOJIMOTEKMA BapMaHTOB pellecHUil. OgHaKo HeOoOXOAMMO ITPUHUMATH
BO BHMMaHUe U TOT (pakT, UTO paboTa MO COCTaBJICHUIO TaKON OMOIMOTEKH
SIBJISIETCSI JOCTAaTOYHO CJIOXKHOM 3aadeii, TpeOyIoleit MpoBeaeHNs TOIIOTHM -
TEJIbHBIX UCCIICIOBAHMII U JOJIKHA OCYIIECTBIISATHCS B XOmIe 3a01aroBpeMeH-
HOTO IUTAHMPOBaHUs 000POHUTEIHHOM OMepalliH.

¢ Xaiikuu C. HeiipoHHBIE ceTH: MOJHBIN Kypc. 2-¢ u3a. Iep. ¢ anri. M.: M3naTeabcKuii 1oM
«Bunbsime», 2006. 1104 C.
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