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Benopyccko-Poccutickuil ynusepcumem (e. Moeunes)

Heo0xoaumMocTs aBTOMATH3ALMM TeXHHYe-
CKHX 00beKTOB U ee MpolJjeMbl. ABTOMAaTU3ALIMS
yIpaBJIeHHUS — OAHO U3 EPCIEKTUBHBIX HaIpaBJe-
HUH COBEPILIEHCTBOBaHMS KOHCTPYKIUH TEXHUYE-
ckux cucreMm [1]. OHa MO3BOJSAET CYIIECTBEHHO
MTOBBICUTH TTOKa3aTelu A((HEKTUBHOCTH M KadeCTBa
nporeccoB (yHKIMOHUPOBaHHS OOBEKTOB, obec-
MEYUTh UX BBICOKYIO Ha/IKHOCTh U OE€30I1aCHOCTD,
YTO OCOOEHHO aKTyaJhbHO I 0OBEKTOB MacCOBO-
r'0 IPUMEHEHUS, SKCIUTyaTallsl KOTOPHIX CBsI3aHa C
OONBPIIMMU MaTepUALHBIMH 3aTpaTaMH, IIOBbI-
IIIEHHOM OIACHOCTHIO ISl OOCITY>KHBAFOIIETO Tep-
COHaNa W HETaTHBHBIM BJIHMSHUEM Ha OKpYKalo-
nyro cpeay. K uucity Takux 0OBEKTOB OTHOCSTCS
aBToTpaHcnoptHele cpenactea (ATC), camoneTsl,
BOCHHAs TEXHHKA, Pa3IMYHbIC CTAHKH M MEXaHWU3-
MBI U T. 1. [2, 3].

Ha ykazaHHBIX 00BEKTaX ¢ MOMEHTA WX TOSB-
JICHUs] HAYAJIOCh W MOCTOSIHHO PACHIMPSIIOCH TPH-
MEHEHHUE Pa3IMYHBIX aBTOMATHYECKHX YCTPOWCTB,
o0ecreynBaloIINX HEOOXOUMbIE PEXXUMBI PabOTHI
OTJICNIFHBIX MEXaHH3MOB, CHUCTEM U TIOJICUCTEM.
OpHaKo JOKaNbHBIA XapakTep PeIacMbIX 3TUMH
yCTpOHCTBaMH 3a7ad ¥ HEBO3MOXKHOCTb KOM-
IJICKCHOTO y4eTa BCEro MHOTo00pasws (hakTOpoOB,
BIMAIONIMX Ha TpPOLecCH (PYHKIMOHUPOBAHHS
texanueckoro oowekra (TO) m paborty ero sie-
MEHTOB, HE TIO3BOJISUIA B ITOJIHOM Mepe HCIOIb30-
BaTh MOTEHUHUaNbHBIE cBOMcTBa TO M obecreyn-
BaTh 3¢ eKxTuBHOE ynpasienue um [1, 2]. Tombko
C Pa3BUTHEM W BHEAPEHHUEM MHKPOAIEKTPOHUKU
MOSIBUIIACH BO3MOXKHOCTBH peEIIEHHs] 3TOH mpoliie-
Mbl.  Kommiekc MHKpONpOIecCOpHBIX CPENCTB
MO3BOJISIET BBINOJHATH IIUPOKUI CIEKTP Ba)KHEU-
mux (QyHKIUH, HEOOXOAUMBIX JUIS YCIEIIHON pa-
0OTBHI aBTOMATHU3UPOBAHHOW CHUCTEMBI, B X YHUCIIO
BXOJISIT: YIIPaBIIEHUE, PEryIUpOBaHUE, KOHTPOIb,
3ammTa, 0e30MacHOCTh, IUArHOCTHPOBAaHWE, WH-
dopmanus, KoMmpopT, CepBUC U IP.

KommuiekcHass aBTOMaTH3MpOBaHHAsT CHCTEMa
HyXJaeTcs B OOIIMPHOM oObeMe HH(OpMAIHY,
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XapakTepu3yrmeil padoTy BCeX MEXaHH3MOB W
cucteM TO u BIHSIHWE MHOTOYHCIIEHHBIX (DaKTO-
poB BHemHedl cpenpl. IIpoekTupoBaHue Takoi
CJIO)KHOW CHCTEMbI BO3MOXKHO Ha OCHOBE MaTeMa-
THUYECKOrO0 MOJEIHUPOBAHUS C HCIIOJIb30BAHUEM
METOZOB TEOPHH aBTOMAaTHYECKOTO YIIpaBJICHHUS,
TEOPUH BEPOSTHOCTEH, PErpecCCHOHHOIO U KOppe-
JIAUOHHOTO aHaJn3a, TEOpUu TpadoB, METOIOB
onTUMHU3aLUH [4].

B To xe Bpems OypHOE pa3BUTHE aBTOMAaTHYC-
CKHX YCTPOMCTB MOCTaBWJIO NeEpell MPOCKTUPOB-
IIMKaMH MHOXXECTBO TpoOJeM | 3a1ad Kak oOre-
TEXHUUYECKUX, TaK U (punocodckux. OqHa U3 riap-
HbIX TEXHUYECKUX TMpoOJIeM aBTOMATU3AIUU
3aKJIFOYAeTCsl B TOM, YTO METOMABI KIaCCHYECKOU
Teopun aBromaTtuueckoro ympasineHus (KTAYVY) u
ee MaTeMaTHYEeCKUH ammapar He MpeaycMaTpHBa-
0T yYeT TeX BO3MOXKHOCTEH M 0COOEHHOCTEH, KO-
TOPBIMU XapaKTEPHU3yeTCs] TOBEACHHE YETIOBEKA.
B c10XHBIX, HECTAHJAPTHBIX U OMACHBIX CUTYaIlU-
SIX YEJIOBEK B COCTOSHHUH MPAKTUIECKH MTHOBEHHO
MPUHUMATh TPABUIbHBIC PEUICHHUS U OBICTPO OPH-
€HTHPOBATHCS TP BO3HUKHOBEHHWH COOTBETCTBY-
OIKUX 00CTOATENhCTB [1]. ABTOMaTHYECKas ke
TeXHHYECKass CUCTeMa, (YHKIMOHUPYIOIIAs TI0
anropuTMaM, pa3pabOoTaHHBIM Ha OCHOBE METOIIOB
KTAY, He obecrieunBaeT aJieKBaTHON peakIyd B
CIIOXHBIX M OBICTPO MECHSIOIIUXCS CHUTYaIUsX.
B pesynbrare 3¢ pexkTHBHOCTH aBTOMATH3alMK HA
Hayunblx npuHnunax KTAY oxasbiBaeTca yare
BCETO HIKE OKUJAEMOM.

Oomeduiocopckue BONpochl B acneKTe aB-
Tomatuzanun. MaTepec ¢mnocodum k ympasie-
HUAIO ¥ aBTOMATH3AIlUU OOBSCHACTCS PSAIOM IIPH-
yuH. [Ipexne Bcero, MECTOM U POJIBIO YIIpaBICHUS
B JKM3HHU Kak OOIIECTBa, TaK W OTAEIHHOTO WHIM-
Buga. Benp ympaBnenne — aTpulyT HE TOJBKO
MIPOU3BOJICTBA, OHO IIPEJACTAaBISICT COO0M HEOTh-
EMJIEMYIO YacTh JIFO00H YeoBeUeCKOM AesITeabHO-
CTH, TAe TpeOyeTcs 3a/leiCTBOBATh 3HAHUS U CIIO-
cobHoctn moaeit. B ¢unocodckom acmekre moj
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ylnpaBjieHUEM  IIOHUMAeTcsi  HH(POPMaIlMOHHO-
9HEPIreTUUECKU TMpolecc —LeleHanpaBIeHHOTO
M3MEHEHHS CyOBEKTOM COCTOSTHUS 00beKkTa. B HeM
HYXJIAIOTCSI YHUBEPCUTETHI U 3aBOJIbI, Mara3uHbl 1
OOJNBHUIIBI, TTOBUKHBIE OOBEKTHI M JIETATEIbHBIC
anmapartbl, OOLIECTBO B ILEJIOM. YIIPaBJICHHE —
Ba)KHEHIIAs YacTh YEJIOBEUYECKOI0 OBITHS, 0€3 KO-
TOpOW HEBO3MOXXKHA COBMECTHAsl JEATENbHOCTh
mofeil. 3HaYMMOCTh YIIPaBIeHU OOIIenpr3HaHa
B Ka4yecTBE OJHOTO W3 OCHOBHBIX (PAaKTOpPOB COLU-
anpHOro mporpecca. CoBpeMEHHOE YIpaBiIeHUE
ABJsieTCS. (DEHOMEHOM HOBOTO BpEMEHH. 3Hauu-
MOCTh (PHIOCO(CKO-METOAOIOTUIECKOTO aHaIK3a
mpo0JieM YIpaBJIeHUsT OOYCIIOBJICHA M TEM, YTO
yhpaBlieHHE, SBISSICH CUHTE30M HAyKH M HCKYyC-
CTBA, 3HAHUS ¥ OIBITA, MPEJICTABISIET IHPOKOE HC-
CJIe/IOBaTeNIbCKOE TIOJIE ISl M3YUeHHUS YeJloBeKa, 1o-
HMMAaHUsI €TO MIPUPOABI B PA3IUYHBIX CUTYaIHX.

[MepBuuHOil (yHKIMEH yrIpaBieHUs SBISETCS
MpUHATHE perieHuid [5, 6]. AKT NpuHATHS pele-
HUM — LEHTPaJbHBIE MOMEHT JII000ro mporecca
yIIpaBIieHHs, IPUCYTCTBYET BO BCEX ero (hyHKIHU-
sx. Besiknii mporiece ympaBieHus, TaKUM 00pa3oM,
MOYKHO paccMaTpuBaTh Kak HENPEepBIBHBIA IMPO-
1lecC NPUHSTHUS PEIIEHUMN.

B mocnegHune necaTUNETHS CaMOCTOSTEIBHOM
HAY4YHOW OUCLMIUIMHOW CTaja TEOpHsl MPHHATHS
pelIeHuid, KOTopas pacCMaTpUBaeT IPOLECCHI
yIOpaBlIeHUsT CJIOKHBIMH CHCTEMAaMHU pa3IHYHOMN
npupoJibl [6]. MecTo 3TON AMCLUIUIMHBI B CUCTEME
HayK OIIPEIeNIUTh IOBOJBHO-TAaKM TpyAHO. Bo3-
HUKJIa OHA BCIIEACTBHE SKOHOMHUYECKUX U MOJIUTHU-
YEeCKHUX MOTPEOHOCTEH, HO CETOJHS €€ YK€ HEeNb3s
OTHECTH TOJIBKO K SKOHOMHMYECKOH WM MOJHUTHU-
yeckoil Hayke. Teopusi NmpuHSTHA pelieHui Oe-
peT cBoe Hauano c¢ pabor JIkx. ¢on Helimana u
O. MopreHmTepHa U €€ CTaHOBJIICHHE HE OTAEIU-
MO OT Pa3BUTUSI KOMIBIOTEPHOH TEXHHUKH, POpPMU-
pOBaHMsI TaKUX HAayYHBIX HANpaBIICHWH, KaK HC-
CJIEZIOBAaHME OIEpaluii, CHCTEMHBIA aHajIu3, Mpo-
OJleMBbl MCKYCCTBEHHOTO HWHTEJUIEKTa. Teopus
NPUHATHS PEIICHUH aKTHBHO HCIIONB3YET METOJIbI
¢unocodpun, MaTeMaTHKH, ICUXOJIOTHH, HH(POpMa-
THKH, B TO € BpPEeMsl OHa MMEET SPKO BBIPaXKEH-
HYIO IPUKJIaTHYIO HAMPaBICHHOCTb.

IIpoG.ieMbl HeompeaeIeHHOCTH B MPUHATHHI
pemieHuii. OCHOBHOE, YTO XapaKTepHU3yeT Ipo-
Onemsl, crosmue mepen yenmoBekom XXI B., Oynb
TO MOJIUTHKA, SKOHOMHUKA, HAayKa, — 3TO CJIOKHOCTb
U HeomnpeaeNeHHOCTh. VIMeHHO 3T (aKTops! 1Oo-
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CITY)KMJTM KaTaJIu3aTopoM IPOBEACHHUS COBPEMEH-
HBIX HCCIIEZJOBAaHUHN MPOIECCOB IPUHATHUS pelie-
Huid. C METOJOJIOTHYECKON TOYKH 3PCHHS, TCOPHS
VIOPABJICHUS MHTEPECHA B ILJIAHE HCIOJb30BAHUS
COBPEMEHHBIX MATEMaTHYECKUX METOAOB IJIsl UC-
CIIETOBAHHUS JEATEIBbHOCTH MPAKTHUECKH JercT-
BYIOILIETO M MO3HAIOMIETO COLMAIBLHOTO CyOheKTa.
Pacmmpenue kpyra BompocoB 4enoBeYecKOon Mpak-
THUKH, TJI¢ MaTeMaTHKa MOXKET oka3aThCs dddek-
TUBHOH, YacTO TOPMO3HTCS PSAOM TpexyOexkiae-
Hu#l. Tak, mr0au, HE BIAACIONINE MAaTEMAaTHYECKH-
MU METOJaMH, WHOTAA TyMAaroT, 4TO Jodas mpo-
Onema MoKeT OBITh MepeBefieHa Ha SI3BIK Ma-
TEMaTUKU M, CJIEJA0BaTEJIbHO, pEIIeHa €€ CPEeICT-
BaMu. YacTo BBICKA3bIBACTCS W MIPOTHBOIIOIOXKHAS
Touka 3peHus. Hampumep, ocHoBarenb kubOepHe-
Tk H. BuHep cuuTtanm npuHUUIT HEONPEAEIEHHO-
CTH HACTOJIBKO CYIIIECTBEHHONW OCOOCHHOCTBIO CO-
[IUAIbHBIX CHUCTEM, YTO, [0 €r0 MHEHHUIO, MaTeMa-
TUYECKUH anmapar, pa3paOOTaHHbIH JUTS ONMHCaAHMS
(u3nyeckux M gaxke OMOJIOTHYECKHUX MPOIECCOB,
BOOOIIlE HE TMPHUIOJCH Ui CONUAIbHO-3KOHOMHU-
yecKknx 00BeKTOB [7, 8].

Yacto HEONMpPEOENEHHOCTh  OTOXIECTBIISIIOT
JIIb ¢ OTCYTCTBHEM IOTHOW HMH(MOpPMAIUK O TOM
nin MHOM oObekTe. Ha camoM jese, He3HaHHE Co-
CTOSIHMH O00BEKTa, OTHOCUTEIBHO KOTOPOTO MpH-
HUMAeTCs pelIeHne, HE SBIAETCS eIUHCTBEHHOU
HEOTPEICIICHHOCTRI0, 00YCIIOBICHHON CyOBEKTHB-
HBIMH NTpUYMHAMU. Hapsiy ¢ 3TUM MOXHO Ha3BaTh
«HEONPEACIICHHOCTh JKEJaHU», LeJled WiIh Kpu-
TepueB BbIOOpa pemieHus. JleHCTBHUTENBHO, BO
MHOTHX TPAaKTHUYECKUX CHUTYaIlUsIX CJIOXHOCTh
MIPUHUMAEMBIX PEIICHHN OIpenessieTcs Mpexe
BCETO IBYMS (pakTOpamMu: KOJTUYECTBOM ajbTepHa-
TUBHBIX BapMaHTOB, a TaKKe YUCIOM U Pa3HOPOA-
HOCTPIO KPHUTEPHEB OIEHKH OJTUX BapHaHTOB.
B cnaboctpykTypupyeMbix mpobieMax MPHHSATHS
pelIeHni, T/ie KayecTBEHHBIE, IJI0X0 OMNpeaeeH-
HbIe (paKTOPBI UMEIOT TEHIIEHIINIO JOMUHUPOBATH,
KpUTEPHUH OIICHKH aIbTEPHATUB HOCAT, KaK MPaBH-
70, CyOBEKTHBHBIH XapakTep B TOM CMEBICIE, YTO
caM Ha0Op KpHUTEPHEB MOXXET OBITh OIpPEIeIICH
TOJIBKO HAa OCHOBAaHWU TPEANOJOXKEHUH JHIA,
npuaumMaromniero pemenus (JIIIP). Tepmun «cna-
OocTpykTtypupyemele npobinembl»  (illstructured)
onu1 BBeneH HoOenerckum saypearom I'. Caiimo-
HoM. [IpencraBnsercss HOCTaTOYHO OYEBUIHBIM,
YTO TaKOW KIIacC MPOOJIEM OXBATHIBACT IIUPOKUN
CIEKTpP PeabHBIX CUTYaIHH.
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B 3agavax npuHATHS pelIEHUA MOXKHO BBbIJIE-
JIUTh HECKOJIbKO OCHOBHBIX THUIIOB HEOIpEaeNICH-
HOCTeH [9]:

e O0BEKTUBHYIO («HEONPEAETCHHOCTh MPHUPO-
JTBI»);

e BBI3BAHHYIO OTCYTCTBHEM IOCTATOYHOW HH-
(hopmannu (FrHOCEOJIOTHYECKYIO);

e CTPAaTETUYECKYIO, BHI3BAHHYIO 3aBUCUMOCTBIO
OT JEWCTBHH JApPyTUX CyOBEKTOB YIIPABICHHS
(mapTHEpOB, MPOTUBHUKOB, OPraHU3AIUH U T. I1.),

o TIOPOKIICHHYIO CIIA00CTPYKTYPUPYEMBIMU TIPO0-
JIeMaMH;

¢ BHI3BAHHYIO HEUETKOCTBIO, PACILIBIBUATOCTHIO
KaK TPOIIECCOB U SIBIICHUI, TaK U MH()OPMAIIUU, UX
OIMCHIBAIOLIEH.

IIpu pemenun 3aga4 aBTOMaTU3aLUH yIIpaBIie-
Husg TO MOTyT NPUCYTCTBOBATh HECKOJIBKO BHUOB
HeonpeneaeHHoCTH. D (HPEKTUBHOCTL TOHUCKA OIl-
TUMAJbHBIX PEUIEHUH CYIIECTBEHHO 3aBHCHUT OT
METOJIOB OIMCAHMs U aHaJIN3a UMEIoNIelcs B 3a1a-
4Ye HEOIPENeJICHHOCTH, HACKOJIBKO aJeKBAaTHO 3TH
METOJBl MOTYT OTpPa3UTh pPEAIbHYIO CHUTYaLHI0
[10, 11]. McTopudecku mepBhIMH HMOSBIIIUCH BEPO-
SATHOCTHO-CTATHCTUYECKUE METOIBI, U Ha CEero-
HAIIHUN JICHb OHU SIBJISIOTCS HawOoJiee pa3BUTHI-
MH. DTH METOJblI ONMMCAHMS M aHalu3a Heolpese-
JIEHHOCTH SIBIISIIOTCS. OCHOBOM IS TIPUHSTHS pe-
HICHUI B yCIIOBUSX PHUCKa, a OOJBITMHCTBO 33jad,
pelaeMbIX JII0JIbMH Kak B JICIIOBOHM cdepe, Tak U B
OOBIICHHOW XW3HU, UMEIOT PUCKOBAHHBIN Xapak-
Tep. HecMoTpss Ha pa3BuTHE BEpOSTHOCTHBIX Me-
TOJIOB, OHM HE MOTYT SIBIIATHCS YHUBEPCAITHHBIM
CPEJICTBOM JUIS ONMCAaHUS BCEX TUIIOB HEOINpere-
JIEHHOCTeW B 3a/Jayax NPUHATHA pPEUIeHHH. DTO
OTHOCHUTCSI, IPEXKJIE BCETO, K CIaboCTpyKTypHupye-
MBIM TPOOJIEMaM M 3a/1a4aM ¢ HEUYETKOW MCXOTHOU
uHpOpMaIUeH.

PaccmoTtpuMm moapoOHee TOT THUI HeEoIpene-
JICHHOCTH B 33/1a4aX MPUHSATUS PEIICHUH, KOTOPBIN
CBSI3aH C HEUETKUMH, KaUeCTBEHHBIMH (HEKECTKH-
MH, HETOYHBIMH, PACIUIBIBYATHIMH) CBOWCTBAMHU
npoiieccoB u siBieHuil [12]. OToT BUA Heompee-
JIEHHOCTH XapaKTepeH UIsi SKOHOMHUYIECKHX, COIH-
ANBHBIX U JPYTUX CUCTEM, B (DYHKIIMOHUPOBAHUU
KOTOpBIX y4yacTByeT 4YeJoBeK. B Takux cucremax
YacTO MMEET MECTO CHUTyalus, Koraa 00BEKTHI UC-
CJIeJIOBaHMs, YCIOBMS 3aJayd, LEeNd He MOTYT
OBITH OMKCaHbl TOYHO. HETOYHOCTh M3MEPEHUsS H,
KaK CJEJICTBUE, HEYETKOCTh OIHCAHUS PEealbHBIX
00BEKTOB SIBISIFOTCSL  €cTecTBEHHBIMH.  OfHAKO,
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HECMOTps Ha TaKyl0 HEYETKOCThb, B MPAKTUYECKUX
CUTyauusix OOBIYHO YZHAaeTcsl IMOJIyYUTb OIperne-
JICHHOE TpeJICTaBlIeHne 00 ITUX O0OBEKTax W pe-
math MOCTaBJIeHHBIE 3anayd. Hampumep, ciemy-
IOLIMEe HEYETKHE YTBEPXKIACHUS: «A4 CYIIECTBEHHO
MeHbIe B» win «Ha ¢hoHmoBoM priHKe HabJIOMA-
€TCsl 3HAUUTENBHBIN POCT», — BCE KE HECYT J10CTa-
TOYHYIO HH(POPMAIHIO.

MHoOTrouYnCIIEHHBIE HCCIeIOBaHMUsS IPOIIECCOB
NPUHATUS PELIEHUI MOKAa3bIBAIOT, YTO YEJIOBEKY
HECBOMCTBEHHO MBICIIUTh U NPUHUMATh PEIICHUS
TOJIBKO B «KOJIMYECTBEHHBIX)» XapaKTEPUCTHKAX.
OH MBICIHUT MpPEXJE BCErO «KaueCTBEHHO», W UL
HEro TOUCK pElIeHHH — MpeXkae BCEro MOMCK 3a-
MBICJIa PELICHUS, U 31ECh KOJINYECTBCHHbIE OIICH-
KM WTpaloT BCIOMOTraTelbHYyI0 poib. dopmanusa-
L1l HEYETKUX MOHATHHM — OJlHA W3 TJIaBHBIX 33]ad4,
KOTOPYIO HAaJ0 pelaTh Ipu pa3paboTke Mojenei
MIPUHATHS PEIICHUH B CIIOKHBIX, HEOIIPEIEIEHHBIX
cutyauusix. B cBoe Bpems mosiBieHrne GopMaibHOM
JIOTUKA OBLJIO IIAaroMm BIlepen B Oopbbe ¢ Heorpe-
JIEJIEHHOCTBIO, PACIUIBIBYATOCTBIO TPEICTaBICHUS
yenoBeyeckux 3HaHWi. Jlornka Obula Tpu3BaHa
UCKJIIOUUTh HECTPOrOCTh, HEOJHO3HAYHOCTh M3
paccyxnenud. CrneAyomuid 3Tan B MPEOJO0JICHUU
HEOIIPENEICHHOCTH, UMEIOIIEH CIIydalHbI Xapak-
TEp, CBA3AH C TEOPHEU BEPOATHOCTEH. 3aTeM BO3-
HUKJIa TOTPeOHOCTh B TEOPUH, IO3BOJISIOIIEH
(dhopMabHO ONKMCHIBATH HECTPOTHE, HEUETKHE TI0-
HATHSA ¥ 00ecIieunBaroIeil BO3MOXHOCTh MPOJIBU-
HyTbCA B IO3HAHUM MPOIIECCOB NMPUHATHS perle-
HUH, COIepKalllX Takue MOHATH. Bompoc o ToM,
Kak o0pabaTbIBaTh HEYETKOCTH, MEPEKIUKACTCS C
BOIIPOCOM O TOM, KakKuM 0Opa3oM BBECTH B (op-
MaJIbHbIE MOJIEIH YIpPaBICHUS! CyOBEKTHBHU3M Ue-
JIOBEKA.

Teopusi He4eTKMX MHOKECTB U HedeTKasi
JIOTHMKA KaK CPeACTBO NMPH pelieHnH MPodJieMbl
HeomnpeAeJeHHOCTH. [[puHIMnransHO HOBBIH 1mIar
B Pa3BUTHUM U IPUMEHEHUU METOAOB INPHUHATHS
pelIeHni CBSA3aH C MOSABIEHUEM TEOPUH HEUETKUX
MHOXecTB. B 1965 r. B s)xypHane «Information and
Control» nosiBmnace cratbst JI. 3ame «Fuzzy Sets»
[13]. Ha3Banue HOBOTO 00BEKTa OBLIO MPUIYMAHO
camuMm aBTopoM. [Ipu nepeBose 3TOro TepMHUHa Ha
IpyTHe S3bIKM BO3HUKJIO HEMAIO TPYAHOCTEH U3-
3a HEOJHO3HAYHOCTH cioBa «fuzzy». Ha pycckuii
SI3BIK, HAIpUMEp, €ro MepeBOAWIN U KaK «HEYeT-
KHI», U KaK «pa3MbITBII», W KaK «pacIulbIBYa-
TBI», U TAXKE KaK «HEOINpeIesIeHHbI». [1epBblil u3
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MIEPEBOZIOB CO BPEMEHEM 3aHS JAOMUHHUPYIOIIee
MOJIOKEHUE B JIUTEPAType, XOTS BCTPEYAIOTCS H
JIpyTHe BapHaHTHI.

OcnoBHas uaes JI. 3age cocrosia B TOM, 4TO
YeJIOBEYECKUH CMocod pacCyXACHUH, OImuparo-
IIAMCSA HAa €CTECTBEHHBIH SI3BIK, HE MOXET OBIThH
OMKCaH B paMKaX TPaAWLIUOHHBIX MaTeMaThye-
ckux (popmanuszMoB. DTuM popmau3zMaM MPUCY-
ma crporas OIHO3HAYHOCTh HHTEPIPETAIHH,
a BCe, YTO CBSI3aHO C HUCIOJb30BaHHEM €CTECTBEH-
HOT'O $I3bIKa, MMEET MHOTO3HAYHYI0 WHTEpIpeTa-
ruto. [loaToMy OOBIYHBIE KONHMYECTBEHHBIE METO-
Il aHanm3a He d()(EeKTUBHBI MPH aHAM3e TyMa-
HUcTHYecKux cuctem (tepmuH JI. 3azae), T. €. cuc-
TE€M, B KOTOPBIX CYIIECTBEHHas POIb MpUHAJJIe-
KUT Cy)KACHUSM M 3HaHUsM. Kak mpaBuio, Takue
CUCTEMBI SBIISIOTCS CIa0OCTPYKTYPUPYEMBIMUA |
ropaszno 0Oosee CIOXKHBI, YeM MEXaHHUCTUYECKUE
CUCTEMBI, TIOBEJCHUE KOTOPBIX JIOMYCKAeT YHC-
nenHoe omucanue. JI. 3aje mMogUepKUBaeT, UTO
10 Mepe BO3pacTaHUs CIOXKHOCTH CHCTEMbI Halla
CIOCOOHOCTh  (DOPMYNIMPOBATH TOYHBIE, COJEP-
Kalllie CMBICT YTBEPXKACHHS O €€ IOBEJACHUU
YMEHBIIAETCST BIUIOTH A0 HEKOTOPOro IOpora,
32 KOTOPBIM TOYHOCTH M CMBIC]I CTAHOBSITCS B3aH-
MOWCKITIOYAIONIMMHA. DTOT TPUHIUI HECOBMECTHU-
MOCTH CBSI3aH CO CIIOCOOOM BOCHPHSTHS U paccy-
XKJICHNH 4JeroBeKka. B ero ocHoBe sexaT 0000IIeH-
HBIE, CXeMAaTH3NPOBAHHEIE, a, CIEI0BaTeNbHO, HE-
TOYHBIE CyOBEKTHBHBIC MPENCTABICHHUS O pPeallb-
HOCTH.

dakTHyecku, OblIa CO3JaHa HOBas MaTeMaTH-
YyecKas JUCLUIUINHA, B OCHOBE KOTOPOIi JiexKana He
KJIACCHYECKasi TEOPHsI MHOXKECTB, a TEOPHUS HEUeT-
KUX MHOXeCTB. [lociienoBarenbHO TPOBOAS HICHO
HedeTkocTH, o MHeHuto JI. 3ane, MoxHO co3na-
BaTh HEYETKHE AHAIOTH OCHOBHBIX MaTeMaTh4ie-
CKUX TIOHSTUH W HEOOXOJUMBIH (OpPMaNbHBIN arl-
napat A MOJEIMPOBAHHUS YEIOBEYECKHX pac-
CYXKIEHHIA U crioco0a perieHus 3a1ad.

B ¢ynnamente teopum JI. 3ame mexur odve-
BUJIHBIA (pakT — CyOBEKTUBHBIE MPEICTABICHUS O
nenu Bceraa HedeTkd. Ho oH nemaeTr m ciemyro-
MK [Iar, mojaras, 4To OLIEHKHM W OTrpaHUYCHHUS
cyObeKTa Takxke, Kak MPaBUIIO, HEUETKH, a HHOTJa
¥ BOOOIIE JTHUILIEHB B CBOEM HayaJbHOM BUJE KO-
JMYECTBEHHBIX XapaKTepUCTUK. B kadecTBe cpen-
CTBa MaTEeMAaTUYECKOI'O0 MOJEITUPOBAHUSI Heolpe-
JEJICHHBIX TOHATHH, KOTOPBIMH OIEPUPYET YeJo-
BEK MPU OMMCAHUU CBOUX MPEICTaBICHUN O KaKou-
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TO pealbHOM CUCTEME, JKEeJaHuM, 1ened u T. 1., —
BBICTYIIAET HEUETKOE MHOKECTBO. B aTOM moHsITHH
YUUTHIBAETCS BO3MOXKHOCTb IIOCTEIICHHOI'O Iiepe-
X0Jla OT MPHMHAICKHOCTH K HENPUHAAJIEKHOCTH
3JIeMEHTa MHOKEeCTBY. IHBIMH cIIOBaMHM, 3JI€MEHT
MOKET MMETh CTEIEHb NPUHAIUICKHOCTH MHOXE-
CTBY, MPOMEXYTOUHYIO MEXIy IIOJIHOM NpuHanI-
JISKHOCTBIO U MTOJTHOW HEMPUHAJIEKHOCTBIO.

B ocHoBy Teopun HedeTknx MHOXkecTB JI. 3ame
MOJIOKKMIT 0000IIEHHE TOHATHS XapakTeprcTUYe-
ckoii (yHkimu MHOXecTBa. HeyeTkoe MHOXeCT-
BO A — COBOKYNHOCTb YIOPSIIOYEHHBIX map A =
={x, x(0)}, x € X, roe X = {x} — MHOXeCTBO

00BEKTOB X.
3mecy x, — {0, 1} — xapakrepuctuyeckas
® (==
YHKIHS, X [ X) =
o xe 4

Bruto mpennoxeHo BMECTO Hee paccMaTpUBaTh
dhyHKIHIO TpUHAMIIESKHOCTH Ly: X — [0, 1] HEeueT-
Koro MHOkecTBa A. HedeTkoe MHOXKeCTBO 4 B X
€CTh COBOKYITHOCTb yTIOPSIOUEHHBIX TMap:

A= {x, px)}, o, : X— [0, 1].

3HadyeHue [Ly(x) 11 KOHKPETHOTO X Ha3bIBaeT-
Csl CTEMEHBbIO MPHHAIJICKHOCTH 3TOTO 3JIEMEHTA
HEYETKOMY MHOXecTBY A. Hanpumep, ecnu
Ly(x) = 1, To 3TO O3HAYAET, UYTO X OMPECIACICHHO
MPUHAISKUT A; ecnu Ly(x) = 0, To, caemoBaTesb-
HO, X OIpEeNeNeHHO He TPUHAUICKHT A; eclu
wx) = 0,4, To 3TO O3HAYAET, YTO NPHUHAIIICIK-
HOCTh MHOXECTBY A ompezensercs crenenpio 0,4.
3aTeM C TOMOINBI0 (PYHKIHU TPUHAIICIKHOCTH
BBOJIATCSl OTEPAIlM HAJI HEYETKUMH MHOXKECTBa-
Mmu [12-14].

[Ipu ompeneneHNH HEYETKOTO MHOMXKECTBA
HETIOCPE/ICTBEHHO € MOMOIIbIO (YHKIIUU TPUHA/T-
JIS)KHOCTH TIOSIBIISIIOTCSL HEKOTOPBIE TPYAHOCTH B
WHTEPIPETAlUN CTEleHeH MPHHAJICKHOCTH dIie-
MEHTOB MHOXXECTBY. JTO, B CBOIO OdYepelb, 3a-
TPYIHSIET MOJEINPOBaHUE CYOBEKTHBHONW HH(OP-
Maluy C IIOMOIIBK) HEYCTKHUX MHOXKECTB. B mno-
CIICJIHAEC TOJbI MOSBHIUCH pabOThI, B KOTOPHIX B
OCHOBE OMNpEJEIICHUS] HEYETKOr0 MHOXECTBa Jie-
KHUT TOHUMAaHHE €r0 KaK COBOKYITHOCTH 3JIEMEH-
TOB, MPOSIBIIAIONIMX (XOTS U B Pa3IMYHON CTEIICHN)
HEKoTopoe oOIilee CBOWCTBO. B paMkax storo moj-
xoja (YyHKIMS NPUHAIICKHOCTH OKa3bIBACTCS
MPOU3BOTHBIM MTOHATHEM.
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Hano ckazate, 9TO mporpamMma IOCTPOCHHSA
HEYETKOH MaTeMaTHKH OBICTPO HalUla OTKIHUK
cpenn ydeHbIX. MccrnenoBanus ctaiam pa3BUBaTHCS
B JIByX OCHOBHBIX HampaBieHUsX. YacTb ucciaeno-
BaHUH YCTPEMWJIACh «BIIUPH», BBOJS B PacCMOT-
peHre HedeTKHe OOOOMIeHHs Takux (yHIAMEH-
TaJbHBIX TIOHATUH MaTEMaTHKH, Kak (QyHKIUS, OT-
HOIIICHHUEC, npeaukKar. ITostBunHMCH HEYCTKUC
YpaBHEHUS W HEYETKWE WHTETPANbl, HEUeTKas JIO-
TUKa 1 HEUCTKAsA TOIOJIOIrUsA U MHOTHUEC APYruc Io-
JoOHBIe o0JyiacTH. Jlpyrue wucciemnoBaHus ycTpe-
MWJIHNCHh «BTIyOB». VX 1ens — BBISBICHHE camMoi
IIpUupoabl HECUCTKOCTH, BO3MOXHOCTHU BBECTU HE-
YETKUC 06BCKTBI HE TOJIBKO Ha OCHOBE€ HCUCTKUX
mHokecTB JI. 3aze, HO M KaKUM-THOO WHBIM CIIO-
coboM. Oba 3TH HampaBleHHs MOPOIHMIN OTPOM-
HOE KOJIMYECTBO paldoT.

[IpuHIHMIIIATEPHON OCOOEHHOCTBIO, OTIIMYAFO-
meﬁ Pa3BUTUC TCOPUU HCUCTKUX MHOKCCTB, ABJIA-
eTCs ec¢ MPHKIaJHas HalpaBIeHHOCTh. (OCHOBBI
TaKOro TOJX0/aa 3ajmoxeHbl padoramu JI. 3ane,
MparMaTHYECKOM MeNbI0 KOTOPOro ObLIO CO3/IaHne
amnmapara, CIoCOOHOTO MOJEIHPOBATh YeIOBEYe-
CKHE pAaCCYXJICHUS U OOBSCHATh YEIOBEUCCKUC
MpUeMbl IPUHATUS penieHnud. [ToCcKoIbKyY B peaib-
HBIX CUTYyallMsIX NPHHSTHSA PEIICHUH IEeNd, orpa-
HUYCHUS, KPUTEPHH B OOJIBIICH YacTH CYyObEKTHB-
HBl ¥ TOYHO HE OMpeeNieHBI, M MPH MOCTPOCHUN
MoOJCIIeH TIPUHATHS pelIeHuH BO3HHUKAET HEOOXO-
JIUMOCTh HCIIOJIb30BaHUSI HEUCTKOW JIOTMKH, He-
YETKUX MHOXXECTB M OTHoueHuil. Heuerkue ot-
HOIICHUSI TIO3BOJIAIOT MOJICTUPOBATh IIJIABHOE,
MOCTENIEHHOE M3MEHEHHUE CBOMCTB, a TaKXKe HEH3-
BeCTHbIC (DYHKIIMOHAIIbHBIE 3aBHCUMOCTH, BBIpa-
JKEHHBIE B BUJIE KaueCTBEHHBIX cBA3eh. HeueTkue
aJTOPUTMBI, JOMYCKAIOIINEe WCIIOJb30BaHUE He-
YETKUX WHCTPYKIWH, IIMPOKO PACTIPOCTPAHEHHBIX
B pa3IMyYHBIX Ccdepax UYeIOBEUCCKOW EATCIBHO-
CTH, IIO3BOJIAIOT OIIMCHIBATH HpI/IGJ'II/I)KeHHLIe pac-
CYXKICHHS H, CIEeIOBATEIHHO, SBISFOTCS MOJIE3HBIM
WHCTPYMEHTOM JIJIsi TIPUOJIMKEHHOTO aHalii3a Ta-
KHX CUCTEM H ITPOUCCCOB IMMPUHATUA peIHeHHfl, KO-
TOpBIE CIMIIKOM CIIOXHBI JJIsl IPUMEHEHUsI 001I1e-
IMPUHATBIX KOJIMYCCTBECHHBIX METOIO0B.

B npocreiiiem ciiydae NpuHATHE PELICHHUNA B
HEYETKO ONpeesIeHHOW OOCTAaHOBKE OIMCHIBACTCS
ciaepyromeil cxeMod. MHOXECTBO JTOIyCTHMBIX
BBIOOPOB SIBIIIETCS HEYETKHM MHOXECTBOM A B
HEKOTOPOM TIOJIHOM KJjacce BBIOOPOB. 3anaHa
¢byukims 2 X — Y, 3HadeHue f{x) KOTOpOi OIMHUCHI-
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BaeT pe3yJbTaT BRIOOpAa KOHKPETHOTO JJIEMEHTa U3
X Ge3 ydera IOMyCTUMOCTH HMJIM HEAOMYCTHUMOCTH
aToro BbiOOpa. Llens MpUHATHS peIIeHHs OIHCHI-
BaeTCsl HeUeTKUM MHOXkecTBOM C B TIOJTHOM Kjlacce
ncxojoB Y. Pemenue 3afaun BHITIOJIHEHHUS HEYET-
KOHW e OIpenessieTcs MpH 3TOM Kak Iepecede-
HHUE HEYETKUX MHOKECTB BHIOOPOB | 1enu. HBIMU
CIIOBaMH, PEIeHUE eCTh MaKCHMaIbHOE (IO BKITIO-
YEHUIO) HEYETKOEe MHOXKECTBO D B X, Takoe, 4To:

1. D c A (nomycTUMOCTb pelIeHus);

2. f(D) c C (BbINONHEHNE HEUETKOMU 1IeTIH ), TS
f (D) — o6pa3 D nipu oToOpaskeHuH f.

OTo pelieHHe MOXKHO paccMaTpuBaTh Kak He-
YeTKO C(HOPMYITHPOBAHHYIO WHCTPYKITUIO, UCIION-
HEHUE KOTOpPOHl oOecreyrBaeT BHINIOJIHEHUE He-
YETKO ITOCTABJICHHOU Lienu. HedeTkocTs mosydae-
MOTO pEIIeHHs] €CTh CIIEJICTBHE HEYETKOCTH
HACXOJIHOH 3aJauH.

[upokre BO3MOKHOCTH Al TMPUOIMKEHHOTO
OMNMCAaHUs SIBJICHUH, HE MOAJAIOLIUXCS OMUCAHUIO
B OOMICTIPHHATHIX KOJMYECTBCHHBIX TEPMHHAX,
MIpeCTaBIsIeT JIUHIBUCTHYECKAsI TEpEMEHHas, KO-
TOpasi OTINYAETCs] OT YUCIIOBOM MEPEMEHHON TeM,
YTO €€ 3HAYCHHSMH SIBIIIOTCA HE YHCTa, a CIOoBa
WIH TIPEJJIOKEHUS B €CTECTBEHHOM M (hopMalib-
HOM s3bIke. Hanmpumep, xapakrepucTuka Bo3pacrta
SBIJIAIETCS. JIMHIBUCTUYECKOM IEPEMEHHOM, €ciau
MIPHHAMAET CIIEAYIOIINe 3HAaYeHHs: {OYeHb MOJIO-
JIOHM, MOJIOJOH, BIIOJIHE MOJIOJIOH, HEMOJIOJIOH, CTa-
pBIii, OYeHBb CTapbIii}, a HE YHCIICHHBIC 3HAYCHUS
15, 20, 40, 55, 65, 75 ner. Mcnionp30BaHHE HEYET-
KHX CJIOBECHBIX TOHSITHH, KOTOPBIMH OIEPHUPYET
JITTP, mo3BoJIsieT BBECTU B PACCMOTPEHHUE KAUECT-
BEHHBIE ONHCAaHUS M YYECTh HEOMpPEeIeHHOCTh
B 3aJjayax NPUHSITHS PeIleHHi, JOCTUTHYTh OoJee
MIOJTHOTO OTHCAHUS BCeX (PaKTOPOB, UMEIOIINX OT-
HOIIEHWE K NAaHHOW 3aj7jade W He IOAJAONTIXCS
TOYHOMY KOJUYECTBEHHOMY omnucanuio [15]. Jlun-
TBUCTHYECKUHN MOAXOJ MPH TOCTPOSHUH MOJIENen
MIPUHSATHS PEIICHUI TO3BOJISET HCIIONB30BaTh IS
OMNMcaHus MPoOIEMHON CUTyallH MPUOTMKEHHBIE,
cyonrexTuBHbIe oneHkn JIIIP, BeIpakeHHBIE ¢ TIO-
MOIIIbI0 HEYETKHUX MOHSATHI, OTHOIIEHUH U BBICKA-
3BIBAaHUH MPOPECCUOHANBHOTO SI3bIKA. JTOT MO/~
XOJ JaeT BO3MOXKHOCTh (h)OpPMaIM30BaTh HEUETKHUE
OIHMCAHUS C MOMOIIbIO HEYETKUX MHOXECTB, JIUHT-
BUCTHYECKUX TIEPEMEHHBIX W HEYETKHX CBUJE-
TENBCTB M OMEPUPOBATH MOJYYCHHBIMH (HOpMaiu-
30BaHHBIMA OOBEKTAMHU IIOCPEJICTBOM aIrapara
HEYEeTKNX MHOXKecTB. C MOMOIIBIO JIMHTBUCTHYE-
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CKOM MepeMEHHON MOXHO MPEACTaBIATh PEIICHUS
33/1a4d B BUJI€ KaK HEUYETKUX OMHCAHUM C UCIOJb-
30BaHHEM TIOHATHH W OTHOIIEHWH mpodeccuo-
HanpHOro s3bika JIIIP, Tak u yeTkux pekomeHxaa-
uuii. opManuszanysa HEYETKUX MOHATHH U OTHO-
mennid mpodeccruoHanbHoro s3pika  JIIIP  obe-
CIICYMBACTCS BBEJCHUEM IOHATUNH HEUETKOU U
JUHTBUCTUYECKON TMEPEMEHHBIX, HEYETKOTO MHO-
JKecTBa U oTHomIeHus. [lepBrie aBa oOecnednBaroT
MEPEeX0J OT BepOAIbHBIX OMUCAHMIA 33J]a4d K YKC-
JIOBBIM, JPYTHE JBa SIBISIOTCA CPEACTBOM YHCIICH-
HOTO NIPEJICTABICHUS HEYETKUX IMOHATUH U OTHO-
IICHUH.

Heo0xoqumMocTh BbIX0a ABTOMATU3AIIUM HA
HOBbIH YPOBeHb — YPOBE€Hb MCKYCCTBEHHOIO
HHTEJIEKTA M HOBBIX MH(MOPMANMOHHBIX TeX-
HOJIOTHIl. bospluasg yacTh MareMaTHYECKOro arm-
napara, NPpUMEHSBIIEr0CS B TEOPUU PELICHUH, 10-
myckaeT 0000IeHHEe Ha Cllydyall HEYETKHX MHO-
)KECTB WM JIMHTBUCTHUYECKUX TEPEMEHHBIX. OIe-
MEHTBl HEYETKOM MaTEeMaTHKU HAXOMAST IIHPOKOE
MIPUMEHEHUE B MOJENAX NPUHATHS perneHuit [14].
biaronapss He4eTKOM JIOrMKE MPOLECC aBTOMATH-
3al[MM KauyeCTBEHHO M3MEHWJICA U BBILIET Ha HO-
BBII YPOBEHB, IOCKOJIbKY IOSBUJINCH HOBBIE METO-
Jibl 00pa0OTKY U aHaAJIM3a OIPOMHOMN HH(pOPMAIIVH,
HOCSIIICH KaK KOJWYECTBEHHBIM, TaK U KaYyeCTBCH-
HbI xapakrtep. IlosiBUsIach BO3MOXHOCTH peaju-
30BBIBATh QJANTHUBHBIE AJTOPUTMBI IPU yIpaBiie-
HUU OOBCKTAMH M WX TOJCHCTEMaMH, HCIIOJIb3Ys
HOBYIO Metonoioruio [16]. CucteMbl aBTOMaTH4e-
CKOTO YIpaBJICHUs TPUOOPENIN CIIOCOOHOCTh Y4HU-
THIBATh MHOECTBO BCEBO3MOXKHOUW WH(OpMAITUH,
XapaKkTepU3yUIe pa3Iu4Hble CUTYallud, OIpPaHu-
YEHUS], BHEIIHIOIO CPENly U YNPaBISIOMIUe BO3ICH-
CTBHUSA omeparopa wiu Boaurens (puc. 1).

[IpunsTue pe-
LICHUH ympas-

JSTIOIINMHA
ycTpoiicTBaMu
A
VYnpasisito- v
1I¥e BO3/ICH- L, Texuuyeckui Buemrsist
CTBUS OIIe- 00BEKT cpena
paropa Y

Curyanuu u
OTpaHUYCHHS
BHEIIHEN Cpefibl

Puc. 1. DynkunoHanbHas MOAEIb aAaNTHBHONW CUCTEMBI
YIIpaBJICHHS] aBTOMOOMIIEM KaK TEXHUIECKHM 00BEKTOM
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CerozHsl akTUBHO Pa3BUBAETCsl HOBOE HAy4YHOE
HarnpaBiieHHe — UCKyccTBeHHBINH uHTEIeKT (M) n
€ro NpUMEHEeHHEe Ha 00BbEKTaX TEXHUYECKOW U He-
TEXHUUYECKOM mpuposl. Vcrons30BaHue TEOpUH U
MetosioB M mo3Bosser co3maBaTh Tak Ha3bIBae-
MBbI€ MHTEJUIEKTYyalIbHBIE CUCTEMBI, T. €. CHCTEMBI,
HaJIeJICHHbIE CBOWCTBAMHM, B TOW WMJIM MHOH Mepe
MOJOOHBIMM MBIIIJICHUIO U TOBEACHUIO 4YeJoBe-
ka[17, 18].

Teopust HEUETKUX MHOXKECTB U HEUYETKasl JIOTH-
Ka KaKk O1HO u3 npuioxxeHnuid MU cranu ucnomns3o-
BaTbCsl MPH CO3JaHUM MHTEIUIEKTYaJbHBIX CHCTEM
yNpaBieHAS MHOTUMH TEXHUYECKUMH OOBEKTaMH,
HampuMep aBTOMOOWISIMH, MX MOJICUCTEMaMH |
MEXaHU3MaMH{, a TaKXKe INpH pa3padOTKe HOBBIX
TexHuueckux pemeHuit [18-20]. OnsIT Bemymux
ABTOMOOMJIECTPOUTENHHBIX (PUPM MOKA3BIBAET, YTO
BOIPOCHI AaBTOMAaTHU3aIMH PELIAOTCS IMyTEM CO37a-
HUS aJalTUBHBIX CHCTEM AaBTOMAaTH3UPOBAHHOIO
YIpaBiIeHUs] aBTOMOOWJISIMH UM HMX MEXaHM3MaMH,
HCTIONB3YIOMINX HOBBIE METOJIBI IIpUeMa, 00paboT-
KM W TpeACTaBICHUs] HHPOPMAIMU ¥ HEYETKYIO
JIOTHKY Kak Hampasieaune U [18].

OcHOoBaHHas Ha TEOPUU HEUETKUX MHOMKECTB
HOBasi METOJOJIOTHS MOCTPOEHUSI KOMIIBIOTEPHBIX
CHUCTEM, a HIMECHHO HEUYETKUX CHCTEM, CYHIECTBEH-
HO paciupsieT o0JIACTH NPHUMEHEHHUS! KOMIIbIOTe-
poB. IIpHKnagHble HEYETKHE CUCTEMBI SIBIAIOTCA
OJHOW M3 MEPEAOBBIX TEXHOJIOTUH, B KOTOPHIX JIH-
mupyet SAnonus [21, 22]. HeueTkue cucremsl ce-
TOJHS IMIMPOKO MPUMEHSAIOTCA KaK B IMPOMBIIIIICH-
HOCTH, TaK M B MEIUIMHE, SKOHOMHKE, a TaKXKe
KPUMUHAQJIMCTUKE, MAapKeTUHIe, CTpaxOBaHWH,
o0ydJeHUH u IPYTux 00JacTsX, TJe CYIIECTBEHHYIO
pOJb UrpaeT CyObEeKTUBHBIA OMBIT KBATU(UIIHPO-
BaHHBIX CIHELUAINCTOB U IKCIIEPTOB.

IlepeBoa ycnoBHMl MpakTUYECKOW 3aJayd Ha
S3BIK  MaTeMaTHYECKHX MOJeJieid Bcerma ObLl
TPYJAHBIM U MPUBOJWI MOAYAC K MOTepe TPYIHO-
¢dopmanu3zyeMoll KayeCTBEHHOW WH(OpPMaLUK B
WCXOIHBIX NaHHBIX. /[0 MOSBIEHNUS TEOPUH HEYeT-
KHX MHOXECTB OOJBIIMHCTBO KAaueCTBEHHBIX Xa-
PaKkTEpUCTUK M MPHUCYIIHX UM HEOIPEIEIECHHO-
CTeH, eclu OHM HEe CTATUCTHYECKOW MPUPOIHI,
mpocTo HrHopupoBaMCch. OOOCHOBaHHE CBOETO
noaxoga JI. 3age Haval MMEHHO C IPOTHBOIIO-
CTaBJIGHUSl TIOHSATHHA «HETOYHOCTB» M «CITydai-
HocTh». OH IOCTaBUII II0J COMHEHUE MUHTYUTHBHO
MIPUHUMAaEMOe JIOMyIIEHNE, YTO HETOYHOCTh HE3a-
BUCUMO OT €€ IIPUPOAIBI MOXKET OBITh OTOXKIECTB-
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JIeHa co ciy4yaiHocThio. [lo ero MHEHUI0, CleayeT
pasnuyaTth CIy4YailHOCTh M HEUYETKOCTh, TaK Kak
WMEHHO HEYETKOCTh SIBISIETCS OCHOBHBIM HCTOY-
HUKOM HETOYHOCTH BO MHOTHX IPOIIECCaxX MPHHS-
TUs perieHuid. [107 HEYETKOCTHIO TIPU 3TOM MOHH-
MAaeTcsl TOT THI HETOYHOCTH, CBSI3aHHBIN C TAKUMU
KJlaccaMu OOBEKTOB, B KOTOPBIX HEIb3s yKa3aTh
OTIpeJIeIEHHYIO TPaHUILY, OTIEISIOUIYIO JIEMEHTHI,
MIPUHAJUIeKAIINE K TAHHOMY KIIacCy, M DIIEMEHTHI,
eMy He mpuHaaIexkane. Hampumep, B Kitacc msr-
KHX TPEIMETOB BXOJISAT NMPEIMETHI, MITKHE B pa3-
JIMYHOU CTEIEHHU.

Kak felicTByrOT B TEOpUM HEYETKHX MHO-
s)kectB? OmpeneinuM HEYETKOE IMOJAMHOXECTBO A
MHOKeCTBa (), TIPUITUCHIBAS KAKIOMY DIEMEHTY
3HaueHNe (HYHKIUH TPUHAIIEKHOCTH, HApUMEp:
4 = {(a; 0,3), (b; 0,7), (¢; 0), (d; 1)}, 7. e. {d} —
ompeIe/ICHHO IPUHAIICHKUT A, {c} — onpeaescHHO
HE TPUHAJIKUT, a JJIEeMeHTHl {a} u {b} nmpuHanI-
JIeKaAT ¢ HEKOTOPOH CTETEeHBIO.

[IpuHIMITHATBHOE OTIMYUE MEXKIY CIy4aiHO-
CTBI0O M HEYETKOCTHIO 3aKIIOYaeTcs B TOM, YTO
(OYHKIUS TPUHAIJICKHOCTH, KOTOpas JICKUT B OC-
HOBE HCITOJIb30BAHUSI MaTEMaTHUECKOI'O armapaTa
HEYETKHX MHOXECTB, BCET/Ia SBJISICTCS THIIOTE30M.
Ona maet cyowekTmBHOE Tpeactasiienue JIIIP 06
0COOCHHOCTSIX MPOOJIEMHON CHUTYaIlld, XapaKTepe
el U UMEIONIUXCS OTpaHnYeHHsIX. Takum oopa-
30M, 3Ta opMa yTBEPIKIEHUS TUTIOTE3 OTKPHIBAET
JIITP HOBBIE BO3MOXXHOCTH: TIO3BOJISIET CTPOUTH
OIICHKH JIJISl QJIbTEPHATUB MOCPEACTBOM (hopMalib-
HOTO ammapara. 3aTeM B CXeMax aHalln3a, MCIIONb-
3YIOIINX TEOPUI0 HEUYETKUX MHOXKECTB, TaK JK€ KaK
B TPaIUIIMOHHBIX METOJAAX, CTPOUTCS HEKOTOpas
CHUCTEMa THUIOTE3, TOJIBKO Temeph OHU (hopmMynn-
pYIOTCA B TEpPMHHAX «CYOBEKTHBHOW» NpPHUHAI-
nexHoctd. B wrtore ananmuza JIIIP nonyuwaer pe-
3yJbTaT, KOTOPBIA TaKkK€ HOCHUT HEYETKUH Xa-
paxrep.

Teopuss HEUYETKUX MHOXKECTB HE TMpHU3BaHa
KOHKYpPHPOBAaTh C TEOpPHEU BEPOSITHOCTEH U CTaTh-
CTHYECKHMHU METOJ[aMH, OHA 3aroJIHSeT MpoOel B
00TacTH  CTPYKTypHUPYEeMOW HEONpeNeIeHHOCTH
TaM, TJe Helb3s KOPPEKTHO MPUMEHSTh CTaTUCTH-
Ky M BEPOSATHOCTh. MeTo/bl, OCHOBaHHBIC Ha
noaxone JI. 3aze, He MOTYT JaTh OKOHYATENHHBIH
KpUTEepUi 0TOOpa, UX 3a/a4a — OTOPOCUTH HEKOH-
KYPEHTOCIIOCOOHBIE, BBIJACIUTL HauOojee Imep-
crieKTuBHbIC. [lOJBITOXKMBAs TNPHUBEACHHBIE pac-
CYXKJICHHSI, MOXXHO CKa3aTh, YTO HCIIOJIb30BAHUC
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METOJOB TEOPHH HEUETKHX MHOXKECTB, ITO3BOJISET,
nmono6Ho npuHIMIy IlapeTto, «cxaThy MHOXKECTBO
BO3MOJXKHBIX allbTepHATHB. Jlymaercs, 4To 3Ta Teo-
pusi, pa3BUBAIOMIAACS IO IyTH OCBOCHUS CYOBEK-
TUBHOW WHGOPMAIUN U MOACIUPOBAHUS MPHUOIH-
KEHHBIX PACCYXICHUN YelOBEeKa, COACPKUT B Ce-
0c¢ OOJIBITION MOTEHITUAT JIS TPUMEHEHHUS B CAMBIX
Pa3IMYHBIX OO0JIACTSAX YEJIOBEUECKOH JeATeIIbHO-
CTH, B TOM YHCIJIC TIPY CO3IJAHWHA MHTEJUIEKTyallb-
HBIX CUCTEM YTPAaBIICHUS.

BbIB O I bl

1. OrpaHuyeHus: KJIaCCUYECKOH TEOPUHU aBTO-
MaTHYeCKOTO YIPaBIEHU W YBEIHMUEHHE POJH de-
JIOBEUECKOTO (PaKTopa MpH YIPABICHUU IUKTYIOT
HEO0OXOJIUMOCTh MPUMEHEHUS HOBBIX IMOJIXOJOB U
TEOpUH B pEIIEHWH TPOOIEMBl aBTOMATH3AINU
TEXHUYECKUX OOBEKTOB.

2. [IpobmemMbl aBTOMATHU3AIMK OOBEKTOB TEX-
HUYECKOM U JPYyrod IMpHUpOIbI, BOBJICYEHHUE YENO-
BEKa B MPOIIECCHI YIIPaBIIEHUS, BO3pAacTaHUE POJIU
MH(GOPMAITMOHHBIX TEXHOJIOTHI B aBTOMAaTH3alluU
TpeOyIoT (HHUI0COPCKO-METOAOIOTHIECKOTO aHa-
JIU3a ¥ OCMBICTICHHUS.

3. B mnpomecce aBTOMaTu3allud U MPUHATHSA
pelIeHni B yHpaBIeHWH CYIIECTBYET IMpolieMa
HeomnpeaeneHHocTd. HeomnpeaeneHHOCTs  ObIBaeT
HECKOJIbKHX BUIOB: OOBEKTHBHASI, THOCEOJIOTHYE-
CKasl, cTpaTeruueckas, BhI3BaHHAS 3aBHUCHMOCTHIO
OT JEUCTBUH APYrux CyOBEKTOB YIpPaBIEHHUS; IO-
pOXXIeHHas cIaboCTPYyKTYPHPYEMBIMH Tpobiema-
MH; BbI3BaHHAs HEUYETKOCTBHIO, PAaCILIBIBYATOCTHIO
MPOLIECCOB, SABJICHUN U MH(OPMALINH.

4. JIns pemienus: npoOieM HEONpPeaeIEHHOCTH
B aBTOMAaTH3aIlMM TEXHUYECKHX OOBEKTOB 3 (hek-
THBHA TEOPHUS HEYETKUX MHOXKECTB M MaTeMaTHde-
CKHMH ammapaT HEYETKOM JIOTUKH. DTa K€ TEOpHUs
crocoOHa 00€CIeYnTh BBIXOJ| aBTOMATH3allMU Ha
HOBBIIl YPOBEHb — YPOBEHb IIPUHATHUS PELICHUN 11O
ITOpUTMaM, TOAOOHBIM JIOTHKE YeJIOBEYEeCKOTro
MBIIIICHHUS.

5. ABromaTtuzauus Ha COBPEMEHHOM 3Talle
Pa3BUTUS TEXHUKH JOJDKHA OCYIIECTBIATHCS Ha
KaueCTBEHHO HOBOM YpPOBHE, HCIOJb3ys HOBEM-
IIe TEXHOJOTHH WM JOCTH)KCHHS YeIOBEYECKOTO
pa3yma, TakMe KaK MCKYCCTBEHHBIH WHTEIJIEKT,
MOJIETTUPOBAHNE 4YEJIOBEYECKUX pACCYKICHUH U
JIOTUKH, TIPOIECCOB MPUHATHA perneHnid. Pa3putue
MH(OPMAITMOHHBIX TEXHOJIOTHH TPUBEIO K TOMY,
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Fymanumapnbte U COUUAIBHO-IKOHOMUYECKUEe HayKUu

9TO BOIPOCHI aBTOMAaTH3AIIMU U YNPABICHUS yXKe
HEePa3pBIBHO CBSI3aHbI C KOMIbIOTEPHU3aUKed U WH-
hopmaTuzanueid. CI0XUBIIASCS CUTYAIHsI TPU3HI-
BAeT YUYCHBIX M CIEIHMAINCTOB PElIaTh KaK TeXHU-
YyecKkue MpoOIeMbl, Tak U MpobaeMbl Gpunocodceko-
METOJJOIOTHYECKOTO XapaKTepa.
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