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Ommeuerno, umo 3a nocieonue 50 1em Mup oueHb CUTbHO USMEHUICA,
KapOUHATbHLIM 00PA30M MPAHCHOPMUPOBALC €20 YUPPosoU U Ku-
bepremuueckuti cezmenm. Koncmamupogano, umo meopusi akmue-
noix cucmem (TAC) ycmouuuso pazeusaemcsi He3a8UCUMO Om npe-
8pAMHOCHU 0OCOAMENLCNE, 0becneyusas meopemudeckuti 0a3uc
6Ce HOBLIM HAYUHBIM U Npakmuveckum paspabomxam. K ocnosnvim
UCTNOYHUKAM U COCMABHbIM Yacmam Oanvhetiue2o passumus TAC
OMHECeHbL: KIACCUYECKas U HeKNACCUYeCKAs MameMamuKa, Ynpasis-
eMask mepMOOUHAMUKA, (eHOMEHON0SUHeCKUL PUNOCOPCKULL U KO-
SHUMUBHDIL NCUXON02UMEeCKUll Oa3uc. AKYeHmuposano eHUMAaHue Ha
MoM, ymo ceuuac 6e3 UHCMPYMeHmo8 UnmepHema ewel, 2yooK02o
00yueHuUsl, aHATU3A OOTBULUX OAHHBIX U UCKYCCTNBEHHO20 UHMENLIeKMA
(UH), obocawennvix memodonoeuei TAC, Hemblcaumbl KAk mekyujue
npoyeccovl 20Cy0apCmMeEeHH020 U KOPROPAMUBHO20 YIPAGLeHUs, MAK U
Paspabomox, eas0auux OAneKo enepeod, Hanpumep, KOALeKMUgHo20 u
cunbroeo (06we20) uckyccmeennozo unmeniekma (AGI). Boissnenvi
ocobennocmu xoeHumusHulx acnekmos AGl uepes penpezenmayuro
K8AHMOBbIX IPPEKmMO8 u achekmos CUmyayuoHHoU 0C8e0OMIEHHO-
cmu. Tlpugedenvl npumepsbl NPAKMUYECcK020 NPUMEHEHUS DNIeMEHMO8
Koanekmuenoz2o .

KroueBrle cioBa: I/ICKyCCTBeHHHﬁ HHTCIIJICKT, KBAHTOBAasA CEMaH-
THUKA, CTPATCTUYCCKHUC COBCHIAHUA, CUTyallUOHHASA OCBCIAOMIJICH-
HOCTB, TCOPUA aKTUBHBIX CUCTEM
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1. BeedeHue

VY reopun aktuBHBIX cucteM (TAC) [1, 2] MHOTO H3MEPEHHUH, TPH
U3 KOTOpBIX—TJIaBHble. OTHO U3 HUX UTOXHUT MPOILIOE, BTOPOe—
HATIOJHSET HAyYHBIM COAEP)KaHUEM HacTosIIee, TPeThe—O0O0CHOBBI-
BaeT MPOTHOCTHYECKHUH B3I B Oy TyIiee.

K tpem rcrounmkaM u TpeM cocTaBHBIM 9acTsIM TAC MOXKHO OT-
HECTH KJIaCCHYECKYIO0 MaTeEMaTHKY BO BCEH ee MOJIHOTE, YIPABIAEMYIO
TEPMOJMHAMHUKY ¥ COOTBETCTBYIOMIHHA (HHIOCO(CKO-TICHXOIOTHYE-
ckuit 6azuc. CTaHOBJIEHHE 3THX UCTOYHUKOB MOYKHO TaTHPOBAThH Iep-
BOM MMOJIOBUHOM MPOILIOTO BEKA, TO €CTh 3aJ0JIC0 JI0 MOSIBJIEHUS KOM-
NBIOTEPOB. B cepequne npouioro Beka ’TH HCTOYHKUKY ITOIIOJIHUIIUCH
BBIYHCIUTEIHFHBIMU aTPUOyTaMH, 3apOKIeHIEM HCKYCCTBEHHOTO WH-
TEJUIEKTA.

B HacTosimiee BpeMsi IUQPOBBIC TEXHOJIOTHH KapAHHAILHO Me-
HSIOT CHCTEMY YIpPaBICHHS BO BIACTH M Ha TPOWM3BOJICTBE, Heias
yIpaBlieHHe Ooyiee pacrpeneleHHbIM, TOPU30HTAITEHBIM, Y (EKTHB-
HbIM, HWHTCJUICKTYaJIbHBIM. OILHaKO OTXO0J OT HCHTPAJIM30BAHHOTO
YIIpaBIeHUS 3aIyCKaeT MEXaHU3Mbl CAMOOPTaHU3aIlNH, KOTOPBIE TPO-
35T YOPaBICHUIO AuBepreHuuend. Muremnexryanuzanus WHtepHeTa
Bemef/i IMPUBOAUT K aBTOHOMMU3AIIUM KOMIIOHCHT IMPOU3BOJCTBA, YTO
YBCJINYHUBACT PUCKHU BbIXO/Jla YIIPABJICHHUA U3-T104 KOHTPOJIA, KOTOpBIfI
JOJDKEH UMIIEPATHBHO O0ECTIEUUTh IeJICHANIPABICHHOE U YCTONYNBOE
JIOCTUKEHUE CTpaTErMUecKux Leieid. BMecTe ¢ TeM UHTEpHET Bellen
HE CIOCOOEH y4YeCTh BCIO IIyOMHY NPOU3BOJCTBEHHBIX MPOIIECCOB,
KOTOPBIC PEATM3YIOTCS 10 TPUCMOTPOM WIIH C yYaCTHEM YeIIOBEKa.
Jis 3TOrO WIIYTCS HOBBIE CHOCOOBI pEIpe3eHTalud pPeaTbHOCTH,
HamnpUMep C MPUBJICYCHUEM MEXaHU3MOB KBaHTOBOW (DM3UKH H TEO-
PUU OTHOCUTEIBHOCTH.

BrenpeHnne CKBO3HBIX TEXHOJIOTHH, 0COOEHHO POOOTOTEXHHUKH H
HCKyccTBeHHOTO MHTeuekTa (M), yBenmnanBaeT pucK COKpameHus
paboYrx MECT, YTO MOXKET, C OJTHOW CTOPOHBI, TOBBICUTH TPOU3BOIU-
TEIHHOCTh TPY/Q, a C IPYrOH—MWHUIIMUPOBATH MaJICHHE JISI0BOH pe-
MyTalliu TPEIIPUSATHS, CHIKEHHE €ro COIHMAaIbHONW OTBETCTBEHHO-
CTH. A 3TO, B CBOIO OY€pPE/Ib, MOXKET MPUBECTH K TaJIEHUIO CIIpOca Ha
MIPOYKIIMIO U YCIYTH MPEATIPUSITHSA.
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[Tox >t HOBBIE peannu coBepieHCTBYOTCS U MeTonel TAC, ox-
HOBPEMEHHO oOoraras TCOPETUISCKUI M MPaKTHIEeCKUi 0a3uc Teo-
pUY YIPABICHUS M MPUHATUS PEIICHUN, B TOM YHCIIC KOJUICKTUBHBIX.

2. OcobeHHOCMU Hoeoll, yugpoeoli, cpedbl

B HOBBIX ycHOBHAX CyOBEKTHBHBIN (haKTOpP, CHITPABIINN CYIIe-
CTBEHHYIO MOTHBALIMOHHYIO poJjb B co3fanuu TAC, mo-npexxHemy ax-
tyasieH. OcoO0enHo BakeH acniekT TAC, kacaromuics KOJUICKTUBHBIX
nponeccos. Tak, NpeanpusTue MOKHO MPEICTaBUTh B BUAE KUBOTO
OpraHu3Ma, paboTaloIIETO C MOCTOSHHO OOHOBIIIEMBIMH ITA(POBBEIMHI
¥ UHBIMH TexXHoJIorusiMu. OH YUYUTBIBACT AMHAMUKY U JAaBJICHHUEC OKPY-
JKAIOIICH Cpe/ibl, KOTOpas OXBAaTHIBACT MOJHUTHKY, PHIHOK, MOTPEOU-
TeJI MPOAYKLHMH U YCIyr. Y NpeyCHEeBaIOUINA OpraHu3alyuy BCeraa
XOpOIIO TOCTAaBJIEHO IIeNieNojlaraHne, MEHEKMEHT, KOJUIEKTHBHOE
cTpaTernyeckoe IiaHuposanue. Cpeny, KOTOPYIO JOIKHBI YUHUTHI-
BaTh METOAbl U MoaxoAsl TAC MOXXHO NPOUJUIIOCTPUPOBATH B BUJIE
Puc. 1.

B HoBBIX ycioBusax TAC oboramaeTcss METOJIaMH | ITOAX0/IaMH,
YUUTHIBAIOIIKMMH CIIEIYIOLINE OCOOCHHOCTH 3TON Cpebl:

—  TPOCTPAHCTBO MOJIEIUPOBAHUS OECKOHEUHOMEPHOE, KOH-
LEeNTyaJbHO-TIOHATUITHOE, HeKay3ajdbHOe (OecpUIrHHOE,
(heHOMEHOJIOTHYECKOE);

—  BbIOOp BapuaHTa peuieHus: NpoOIeMbl MOXKET HPOUCXOAUTh
13 0ECKOHEUYHOr0 MHOXECTBA aJIbTEPHATUB M 3HAYCHHH I1e-
PEMEHHBIX €€ MOJIEIIN;

—  JOIyCKaeTcs U3MEHEHHE COCTOSHUS KOMIIOHEHTOB MOJENH
CKa4K00Opa3HbIM (KBAaHTOBaHHBIM) 00pa3oMm;

—  TOBEACHHUE KAXKAOro (akTopa MOAETH MOXKET ObITh CHHXPO-
HU3HOBAHO C COCTOSIHUEM HEKOEero CyOheKTa Ml 00beKTa,
MECTOIOJIOKEHHE U (PYHKIHS KOTOPOTO HEM3BECTHBI;

—  W3MEHEHHS B MOJEJIM MOTYT HOCUTh CIy4allHbII XapakTep,
MIPUYEM 3aKOH PacIpeesICHUs] BEPOSITHOCTH CITyYalHBIX Be-
JIMYUH MOXKET OBITh HCHU3BCCTCH,
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—  BHeIIHee BO3JeiiCTBUE Ha Pa3BUTHE MOJCITUPYEMOU CHUTYa-
IIUU MOXET OBITH OCYIIECTBJICHO HETpeacKa3zyeMbIM o0pa-
30M, IIPH 3TOM Pa3BUTHE MPOIIECCa TOIDKHO COXPAHUTh CBOIO
YCTOMYMBOCTH (POOACTHOCTD YIIPaBJICHU);
— B IIpOIECCE YYacTBYET OOJIBIIOE MHOXKECTBO aBTOHOMHBIX
amnmapaToB U CEHCOPOB, KOJIEKTHUBOB JIFOJEH U JIp.
B cpene ¢ TakuMu 0COOEHHOCTSIMH pelIacMbIe 3a1adqu TIpHoope-
TArOT 0OPATHBIA XapaKTep, 4TO BEJAET K X HEKOPPEKTHOCTH, HEYCTOM-
YUBOCTH PELICHUSI.

3. KoeHumueHble cemMaHMUKU U o6pamele 3adavyu

UenoBeueckni (pakTop AenaeT MpOCTPAHCTBO MOJCIHPOBAHUS
MOHSATHIHBIM, MOJIENIb—O000TalIeHHON HedopMaIu3yeMbIMH (KOTHU-
TUBHBIMH) CEMaHTHUKaMH, 3aJa4ri—OOpaTHBIMHU, a MpOIecC pelie-
HUSI—IUBEPreHTHBIM. B TakoM mpocTpaHCTBE HEBO3MOXHO ITOCTPO-
UTh METPUKY, Onu3ocTs mMOHATHH ((hakTopoB, o0OOTaIEHHBIX
CEeMaHTHKaM{) MOXeET OBbITh OIICHEHa C MPUMEHEHHEM criocoba Io-
CTPOEHUSI U IEPECEUCHNS OKPECTHOCTEH (OTAETMMOCTh Ha TOTIOJIOTH-
YECKOM IIPOCTPAHCTBE).

KoruutruBHbIE ceMaHTUKN HeopManuzyeMbl. TpaguliioOHHO ce-
MaHTHUKH CTPOSTCSI OTOOpaKeHHEM, MTPOEKIMEH CUMBOJILHON HMHTA-
LUOHHON MOJEJIH Ha BEIIHbIe KOHCTPYKLHH, T€ K€ CUMBOJIbI, 00JIb-
1IMe JAaHHBIC U MPoYHe JIoTudeckue apxeTunsl. CyObeKTHBIH (pakTop
00aBJIsIeT B 3TO IOCTPOSHNE KOTHUTUBHBIE ceMaHTUKH (Puc. 2).
Korna 3agaun npuoGpeTaroT 00paTHBIN XapakTep, UX peLIeHne Ha He-
METPUYECKOM MPOCTPAHCTBE HYKJIAETCS B 00ECTICUeHHN yCTOWYHBOH
CXOAMMOCTH K HeTouHBIM 1essiM (Puc. 3). Pemenuto Takux 3amad Ha
MPAaKTUKE MOKET OMOYb aBTOPCKUN METO KOHBEPIrEeHTHOI'O YIpaB-
JIEHUS U OANIe KK pertennit [3]. st obecniedeHus: CXOAMMOCTH pe-
meHns OOpaTHBIX 3aa4 Ha MOHATHHHOM (TOMOJIOTMYECKOM) Mpo-
CTpaHCTBE NIpH OOJBIIOM YHCJE YYACTHUKOB IPUHATHUS PEIICHUH
HCIIOJIB3YIOTCS] METO/IbI CETEBOM AKCIEPTU3BI, KOTHUTUBHOI'O MOJIEIH-
pPOBaHUS U IBOJIIOIIMOHHBIX BEIYHCICHUH [4, 5].

147



I. Kornwrwusrasn

Hedopmanusyemas

HWrumraywornrnan
mMogesns

JIOTUKa

&

Big Data CeHcop|:|
(Tny6okoe
obyyeHue) ﬂ @ oo @
=
. QenorarusHan loT
3 ' dopmanusyemasn

Puc. 2. Koenumuenvie u 0enomamueHvle cemanmurKu



CB000/12a BOJIH, MEUTHI,

MBICJIH, 9YBCTBA, IPaiBhI, lIEJIL

\ ) 0 e MEIHTAIHH H OP.
o & @ MeAwTaumnngp - @
\ Y o .

.. KorHutuMBHble M
=¥ yuble mogenu ==
/. ™N

&

IIpounioe Cerognsn Byaymee

Puc. 3. llpamaa vs Obpamuas 3adaqu



s GombIiepa3MepHBIX 3afad riaodansHoi ontuMm3anum (The
large-scale global optimization, LSGO). Hampumep, kK mociaegHeMy
OTHOCHTCS METOJI IIOCJIC/IOBATEBHON AP PEPESHITUATEHON 3BOTOIHH
[6]. OH yYUTBIBAET JIOKAJIIBHBIC U TJI0O0ATBHBIE OKPECTHOCTH. MeTo
CTaBUT 33a9y YCKOPEHHS CXOJUMOCTH Ha OOJBIIIOM MTPOCTPaHCTBE. B
HEM HCTIONB3YIOTCS OIIepaTop KPoccoBepa, MyTallud, a Takke OMHO-
MHUAJIBHBIN U 3KCIIOHEHITMAIBHBIN oniepatopsl. [Ipudem, nmpaBusio my-
TaIlH, KOTOPOE BHOCHUT Pa3HOOOpa3ne W 00CCIECUNBACT CXOAUMOCTD,
TpenjiaraeTcsi BHIOMPATh HANpaBICHHBIM 00pazoMm. MIMeHHO B MyTa-
IIMOHHBIC MOMEHTHI PabOThl AITOPUTMA IIEJIECO00PA3HO MTPUBHOCUTH
B ITPOLIECC PEIICHUS 3a/1a4l Ka4eCTBEHHYIO0 HHPOPMAIIHIO CYOEKTOM
YIIpaBIEHHUSL.

HNmeromuiicss TEOPETUUECKUA U MPAKTUYECKUIM 3aJliell, a TakkKe
aHaJIM3 HOBBIX MTOJXOJIOB K PEIICHUIO 00OPaTHBIX 3a]la4 Ha KOTHUTHB-
HOHM MOJCIIH, TOKA3hIBACT:

—  OOBIYHBIN T'CHETHUYCCKUN aIrOPUTM OOCCIICUMBAET IIe/IcHA-
MIPaBIEHHOE W CXOJIIeecs pelieHne oOpaTHON 3ajadd Ha
UMUTAIIMOHHON MoJienu 0e3 ee CeMaHTUYECKOW WHTEpIpe-
TaIlnu;

—  CEMaHTHYECKash MHTEPIIPETAIUs JIEMEHTOB MOJEIH Ha OC-
HOBE MX O0TOOpa)KeHUs Ha OOJbIINE JaHHBIE JCNaeT 3a7ady
NP-ci10xHOM ¥ 0OJBIIONH Pa3MEPHOCTH, a MCIIOJIb30BaHHUE
KJIACCUYECKUX METOI0B ONITUMHU3AITUN HEKOPPEKTHBIMH (HE-
(hopManH3yeMbIMH);

—  CYIIECTBYIOT SBOJIFOIIMOHHBIE METO/IBI, TIO3BOJISIOIINE YCKO-
pATH penieHue oOpaTHOM 3a/1a4i Ha KOTHUTUBHOM MOJIENH,
00oraneHHoN CeMaHTHYECKUMH WHTEPIPETAIIUIMHU, C TIPH-
MEHEHHEM ITPOJBUHYTHIX TE€HETHUECKUX aJTOPUTMOB.

Bwmecre ¢ Tem, kak nmokasbIBatOT UcclieoBanus [7, 8, 9], kinaccu-
YECKHUX JICTEPMUHUPOBAHHBIX WHTEPIPETAINA KOTHUTUBHOW MOJICTTH
SIBHO HEIOCTAaTOYHO MJISl y4eTa CEMAaHTHUK, MOPOKIAEMBIX MBICIISIMH,
YyBCTBaMH, KOJUIEKTUBHBIM Oecco3HaTenbHbIM. HyKHBI METOIBI, KO-
TOpBIC KOCBEHHBIM 00pa30M yUHUTHIBAIOT TaKWE acIeKThl. B kauecTBe
IpuMepa MOCTPOCHMS TAKUX METOI0B MOXKET CITYKUTh ITOJIXO0/I C KBaH-
TOBBIMU CEMaHTUKaAMHU.
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4. KeaHmoeasi ceMaHmMuUKa

Knaccnueckne moaxonpl ceMaHTHYECKOH MHTEpIpETaluyd KOM-
MBIOTEPHBIX MOJEJe OTINYaeTCsl CBOCH NeTePMHHHUPOBAHHOCTHIO,
CTaTUCTUYECKU MpenckazyeMod mpupopoil. K Hekmaccuueckum ke
MOJIX0/1aM MOKHO OTHECTH IPHUBJICUEHUE K MOIEIUPOBAHHUIO METOIOB
KBAaHTOBOW (PM3WKH M aHAJIOTOBOM ONTHKH [8, 9].

Tax, B pabore [8] memaercst MoJg00OHAs MOMBITKA B OTHOIICHUU
KOCBEHHOI'0 y4YeTa 3MOLHOHAJIBHON M TPAaHCIEHAECHTAJIbHON COCTaB-
JIAIOIIEH Ipoliecca MOIETMPOBAHUS U IPUHATHS petieHuid. st aToro
K 9YaCTOTHBIM PACIIPEACICHHUAM CJIOB B TCKCTaX JOKYMCHTOB (I‘I/ICTO-
rpamMmaM) IpUMEHsIeTCS KBAHTOBBIH oniepatop AxaMapa, ooecrieurnBa-
OIIMNA CYNEpHO3ULUN Pa3INYHbIX COCTOSIHUM TEKCTOB JOKYMEHTOB,
HWHTEPIPETUPYIOLINX MOJIENb, U 00ECIeUNBAIONINN YIIydlIeHHe KO-
THUTHUBHON CEMaHTHYECKON HUHTCPIIPETAIUN JICMCHTOB KOMIILIOTEP-
HOH MOJIETH.

Cama nipupojia kBaHTOBOM cemanTuku [7, 10, 11] oTmuvaercs ot
CEeMaHTHKH KJIACCHYECKOH, KOTOpasi OMUPAETCsl Ha JIOTUKY M CTaTH-
cTUKy. OCOOEHHOCTH KBAaHTOBOM CEMAHTUKHU COCTOSIT B CIIEIYIOLIEM:

- INOBCACHHUEC KBAHTOBBIX YAaCTHIL OITMCHIBACTCA B 6CCKOHC‘IHO-
MEpPHOM NPOCTPAHCTBE; Ha MPAKTHKE 3TO ACCOLHMHUPYETCA C
penpe3eHTauHeI‘/'1 KOTHUTHUBHBIX CEMAHTHUK U HCIIPCACKA3yeC-
MOTO BJIMSHUS Ha TPOIECC MPOTHO3UPOBAHHS OYAYIIETO
OeCKOHEYHOTO YHcia (PakKTOpPOB;

—  C U3MEHEHHUEM PACIOI0KEHHSI YACTHLIBI B KJIACCUUECKOH Ia-
paaurMe €€ HUACHTUYHOCTb HE MCHICTCA, B KBaHTOBOM
cpelie—B «JIPYroM MecTe» 3T0 OyJIeT y)Ke JApyras 4acThIa;
3TO aCCOLIMUPYETCSI CO CMEHOM CEMaHTHKHU CJIOB IIPU CMEHE
KOHTEKCTAa;

—  KBaHTOBAs yacTUIa INPEACTaBISIET COOOM KaK YacTHIy, TaK
W BOJIHY, YTO NPHUBOJIUT K BOJHOBBIM A (deKTaM, 4TO acco-
oUUpyeTcst ¢ 3PQPEKTOM KOJJIOKALUK CJIOB, KOrnaa Jo0oi
TEPMHUH B COUYETAHUH C Pa3INYHBIMUA TEPMUHAMH UMEET Pa3-
HBIC 3HAYCHMUS,

—  TIONBITKU JETEKTHPOBATH (IIOMMATh) BOJIHY, «COIPOBOXKAA-
IONIYI0» YacTHIly, MPHBOJUT K KOJUIANCY; 3TO XOPOIIO
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aCCOLMUPYETCS C PENpe3eHTALNEN MbICIIEH, SMOLUH, TpaHC-
[EH/ICHIINH, T/I€ TTOTHITKA MX OIHICATh CIIOBAaMH MPUBOJIUT K
OTKa3y OT MX HEBEPOATBHBIX MPUPOIHBIX 0COOCHHOCTEH;

— W3MEHEHHE COCTOSHHUS KBAHTOBOW YaCTHUIIBI MPOHUCXOIUT
CKauyK00Opa3HBIM 00pa3oM, Y YaCTHUIBI HE MOXKET OBITh HY-
JIEBBIX 3HAYCHUI KOMOWHAITNH ee TapaMeTPOB, B OTIIMINE OT
KJIACCUYCEKOM YacTULbI, TOMYCKAaloUIell NpeBpalicHUs B
TOYKY; 3TO aCCOIUUPYETCS ¢ (GaKTOM NEPMaHCHTHOHN T'eHe-
panuu MbICIIEH y YEI0BEKa;

—  KaxJas KJIaCCHYecKas 4acTHIla MOXKET pacCMaTpUBATHCS U
HU3MEPATHCSI aBTOHOMHO, YTO HEBO3MOYKHO B KBAHTOBOM CITY-
Yae, U1 KOTOpOTo XapakTepeH 3(h(heKT HeJIOKAIbHOCTH, JIe-
MOHCTPUPYIOIINI 3aBUCUMOCTD MTOBEJCHUS YaCTHIIBI OT He-
KOTOPOM Jpyroi, MECTO W HMIIYJIbC KOTOPOH TOYHO HE
OTIPECIICHBI; 3TO aCCOIUUPYETCS ¢ IPHEKTOM 3aBUCUMOCTH
MBIIUICHUS OT BHEIIHUX HEKOHTPOJUPYEMBIX OOCTOSATEIIb-
CTB;

— B KBaHTOBOW mapagurme BCe SBICHUS HOCST BEPOSTHOCTHBIN
XapakTep, TO €CTh ISl TOATBEPKICHUS SBICHUS HE0OXO-
JIMMO TPOBOJIUTH MHOXKECTBO SKCIIEPUMEHTOB; B KJIacCHYe-
CKOM CITy4ae 3TOMY MOXXHO COIIOCTABHUTH IMOSIBIICHUE OIIIH-
0OK M3MEpEeHHIA, YTO B KBAHTOBOW MapaiirMe HeIOIyCTHMO
0e3 yMaJIieHus SIBJICHHUS; 3TO XOPOIIO accoruupyercs ¢ de-
HOMEHOM HETIPEIBUICHHOCTH COOBITHI B PeaIbHOU KU3HH;

—  m000e KJIaCCUYeCKOe UMUTAIIMOHHON MOJICIIMPOBAHKE TPE-
Oyer abcTparupoBaHUs ¥ OTPHIBA MOEITH OT O0BEKTa HITU
SIBJICHHSI, YTO TTOPOXKIAET MHOTO JOMYIIEHUH, TPUBOISIIIIM
K HEU30CKHBIM OINMOKAM; KBAaHTOBBIM ITOJXO]] JOMYyCKaeT
HETIOCPEICTBEHHOE PACCMOTPEHHE CaMUX SBICHUM B Kade-
CTBE MH(OPMAIINH, U, TAKIM 00pa3oM, 00ecrieunBaeT CIIvs-
HHUE PEAIbHOI0 00BEKTa ¢ MOJICIIBIO, IPEBpAIaeT 0ObEKT B
peaNbHYI0 CEMAHTUKY MOJCIIH.

[lepeuncnennsie ocobeHHOCTH (heHOMEHA KBAHTOBOI CEMaHTUKH
TIOPOXKIAIOT HAZIEHKTY, UTO UCTIOIHF30BAHIE KBAHTOBBIX aHAJIOTHIA I103-
BOJIUT TPHOJU3UTE MPOIECCHI MPOTHO3UPOBAHUSA B Cpele aKTHBHBIX
cucteM K (heHOMEHaM pealbHOW JEHCTBUTEIHLHOCTH U CIENATh WX
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6ornee mocroBepHbIMHA. OIHAKO TSI 3TOTO €IIe MPEACTOUT PEIINTh
MHO’KECTBO BOIIPOCOB, HAUWHAS C HAXOXKJIEHHS Pa3IMIHBIX CIIOCOOOB
MPEACTABICHUS] C TTOMOIIBIO MOAXOJ0B KBAaHTOBOW CEMAHTHKU 3HA-
KOB, ani(haBUTa, CJIOB, IIPEIUIOKCHHIA, HX CEMaHTHUYECKUX HHTEPIIPETa-
WA W WHBIX BepOaIbHBIX M BUPTYyaTbHBIX KOHCTPYKINHA. MitrocTpa-
WSl OTHOM M3 CXeM MPOBENCHHUS aHann3a MpOOJeMHON CUTyaluu C
MIPUMEHEHHUEM KOTHUTHUBHOI'O MOJICTUPOBAHUS, T€HETUYECKUX aJrO-
PUTMOB U HCHOJB30BaHUS KBAHTOBBIX ONEPATOPOB ISl MMOCTPOEHUS
He(opMann3yeMbIX CEeMaHTHK MTOKa3aHa Ha Puc. 4.

B 3TOM KOHTEKCTE, OCOOBIN MHTEPEC MPEICTABNISACT aKTyaIbHbIH
TEOPETUYCCKUNA M TPHUKIATHOW acCleKT WHTephperanus (eHoMeHa
KOJUIEKTUBHOTO TIO3HAHUS, PAaCIPEEIICHHOT0 TI03HAHUS, (POPMUPYIO-
LIETO COJEPXKATENbHBIA 0a3UC KOJUIEKTUBHOTO MCKYCCTBEHHOI'O HH-
TEJJIeKTa, obecleunBaromero 0ojee BHICOKYIO OCBEIOMIICHHOCTH O
MPOOJIEMHOM CUTYAIlNH, U, COOTBETCTBEHHO, OOJIee BEICOKOE Ka4eCTBO
MPUHSATHUS PELLICHUN.

5. PacnpedeneHHasi cumyayuoHHasi 0c8e00M/IEHHOCMb

Pacnpenenennoe mo3HaHHE—3TO, MPEXKAE BCEro, CHUCTEMHBIN

B3TJIs/1 Ha Mo3HaHue. Ero Gokyc cocpeoTodeH Ha NCCIIeJOBaHUH TI0-
BeJICHUS aHCcaMOJIs (KOJIJICKTHBA) WHIMBHIYYMOB M apTe(aKToB, a He
OTIENBHBIX JTIoACH [4, 5, 12].
Bompoc, B 4aCTHOCTH, CTaBUTCS OTHOCHUTEILHO TOTO, Kak WH(MOpMa-
LU TPENICTABISICTCS, TPE00pas3yeTcs ¥ pacpeIeIIeTCs MEX Ty UH U~
BUJYyMaMH B MyJbTUMENUITHON cpene. Beraer mpobnema ¢popmupo-
BaHUS Cpelbl PacIpeelIeHHOW CHUTYallMOHHON OCBEIOMIIEHHOCTH
(PCO), xoTopas oOecrieunBaeT MHTETPUPOBAHHOE DPACIPEIEIICHHOE
MMO3HAHKME KOJJICKTUBOM JIto/Iel. MexXly areHTaMu aHcamOJIst JIIoJei
(KOJIIEKTHBA) TIPOUCXOJUT OOMEH NaHHBIMU B CTPYKTYPUPOBAHHOM
(dhopme, 3amaBaeMoii PpeMBOPKOM CUTYAIIMOHHOM OCBEIOMIICHHOCTH
(CO). D10t (hperiMBOPK MOXKET COCTOATH M3 TPEX IMOCIEIOBATEIHHO
CBSI3aHHBIX YaCTeH: pacrlo3HaBaHUE CUTYAIUH, aHAJIU3, IPOTHO3UPOBa-
Hue. HapyireHne 3Toli CBA3HOCTH TP KOMMYHHKAIIUSX B KOJUIGKTUBE
MOJKET MPUBECTH K HeTIpecKazyeMbiM nocieacTsusM [ 13] (Puc. 5).
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PazsuTnie Temsl cozmanms cucteM CO aKTUBHU3HPOBAH TEPPOPHU-
ctrueckne akThl 11 cerrsaops 2001 roga. Yike mosxke, uccienys aBua-
karactpody Air France Airbus A330 2009 rona ¢ npuMEHEHUEM Me-
tonoB PCO, aBtopsl [13] mokasanu, 4To B YCIOBHSX KaTacTpOdbl
TepseT NOHNMaHUE CUTYAIlMH BCSl COLIMOTEXHUYECKAsi CHCTEMa CaMo-
JeTa, a He OTAEJIbHBIE YYAaCTHUKU Ipolrecca ynpasieHus. OHU reHe-
pupyrot napopmamuio B popmare CO Ha pa3HBIX dTamax UHIUICHTA,
1 HapyLICHWE NpPaBWI peaju3alyy TPaH3aKLUi NPUBOAUT K Kara-
ctpode. Unentudunupyercs yeTsipe Kiiacca HeyAa4HbIX TPaH3aKIUH:
OTCYTCTBYIOIINE TPAaH3aKLUH TaM, TJIe OHU JOJDKHBI OBITh; HEMOIXO-
nsiue (HeaJeKBaTHbIC) TPaH3aKIMK; He3aBePIICHHBIC TPAH3aKIUHA 1
HENPaBWIBHO MOHSTHIE TpaH3akuuu. [Ipy 3ToM He TONBKO Jr0H, HO U
aBTOMATHYECKHUE areHTHl BOBJEKAIOTCS B TpaH3akiuu. Mcmonb3oBa-
Hue xe npasun GopmupoBanus CO u PCO mo3BoJISET COKPaTUThH
YHCIO HEYNAYHBIX TPAH3aKLHUH, CYIIECTBEHHO YMEHBLIMTh PHCK
HACTYIUICHHUS KaTaCTPO(UIHOTO COOBITHSL.

PCO otanuaercs ot CO otnensHoro unaueuaa. B PCO He umeer
3HAYEHUs], 3HAIOT JIM YEJIOBEUECKHE areHThl BCIO MH(OpMaLuio, 1o-
CKOJIBKY CHCTEMa B 1I€JIOM UMEET JOCTAaTOYHO MH(POPMALUH AJS BbI-
TIOJTHEHUSI TTOCTaBIeHHOU 3aaun. To ecth, B PCO unauBu Iy anbHBIN
areHT MOXET M He BIaJICTh HYXXKHOH eMy WHpOpMAaIUeii, 32 HETo 3TO
c/IeJaeT cucTeMa U B IPOBEPEHHOM (opmaTte. B ycinoBusx xe ucrnoib-
30BaHus ToibKo CO 3TO MOKET mpuBecTH K kKaractpode. C mo3uIuii
PCO cocpenotouenne CO UCKIIOUNTENBHO HA WHAUBUIYAITHEHOM CO-
3HAaHUM WIN TOJIBKO Ha OKpYykarouel cpeae Moxer npusectd CO k
MPOMYCKY BaXXHOH MH(GOPMALIMH, U, KaK CJIEACTBUE, K HEOKHUIaHHBIM
MOCIIEZICTBUSM.

Taxum o6pazom, ppetimBopk PCO xopomio mpuiiokum Ajis aHa-
JM3a COLUMAIBHO-TEXHOJIOTHYECKUX CHUCTEM, KaK aKTHBHUPOBAHHBIX
3HAHWH Ui PElIeHUsl CTIeUATbHBIX 3a]ad TPYINON CHelUalbHBIX
areHTOB, aKTUBHBIX CHCTEM.

6. Mpakmuyeckas anpobayus

IIpuBeneHHbIE MOAXOAbI K KOHBEPIEHTHON CTPYKTypHU3a-
My uHGOpMalMU TpU LEJICHANPABICHHOM B3aHUMOJCHCTBUHI
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YYaCTHUKOB KOJUICKTHBHOTO JICHCTBHS B TeUEHHE rociae Hux 30
JIeT MPOLIUIN BECOMYIO anpoOaruio Ha npakTuke. OCHOBHBIM Me-
CTOM IIPUMEHEHUS TIOAXO0B SBISIOTCS CUTYAI[HOHHBIE ICHTPBI.
B Hacrositiee Bpemst 3T IISHTPBI TPUOOPETAIOT Bee Ooliee pac-
IpeAeIeHHbI 1 MOOMIIBHBIN XapakTep, B UX padoTe y4acTByeT
MHOKECTBO YAaJCHHBIX dKCIepToB [12].

CuTyannoHHBIE IIGHTPBI UCTIONIB3YIOTCS ISl PEILICHUS TIPO-
61eM B cepe MOIUTUKY, IKOHOMHKH, COLIMATBHON cepe, Tex-
HOJIOTUH, TPAXIAHCKOTO Y4aCTHs B TOCYIapCTBEHHOM M MYyHH-
UIATFHOM  ympaBieHWW. llpumepamu  pEemIEHHBIX  C
npumeneHreM Meto 0B TAC, KOHBEpreHTHOTO MOX0/1a U dJie-
MeHTOB AGI 3a1a4 MOTYT OBITH: IOCTPOECHUE CTPATEIHH Pa3BU-
THsI Typu3Ma B Meramnosuce [14], pa3paboTka KOHIEIIIHHU OBbI-
IICHUS] Ka4eCTBa HAYaIBHOTO U CPEeIHET0 MpOo(heCcCHOHATBEHOTO
obpasoBanusi [10], mpuopuTH3aLHsI SKCIOPTA MPOAYKIIUH arpo-
MPOMBIIIUICHHOTO KOMILIeKca cTpansbl [15] u ap.

7. 3aknroyeHue

Teopust akTUBHBIX CHCTEM HENPEPHIBHO U OIEPEkArOIUM
oOpazoM pa3BuBaetrcsi BOT yxe S50 JeT moapsz, MOCTOSHHO
YKPEIUIsisl TEOPeTHUECKUI U MpakTHUeCKUil 6a31uc BHOBb CO3/a-
BaeMbIX KHOCPHETHUYECKUX, MHTEIICKTYAIbHBIX W IHU(PPOBBIX
CHCTEM.

Ota Teopus 3aXBaThIBAaET Bce O0JIee MUPOKUI KpyT TUCIU-
IUIMH: (pusocoduio, MCUXOJIOTHIO, KUOEPHETHKY, MAaTEMaTHKY,
¢bu3uKy, MpaBo, JMHTBIUCTUKY, CEMHOTHKY, TEOPHUIO KaTtacTpod,
MEIULUHY, pPOOOTOTEXHUKY U JIp.

Haxkomnennsiit 6azuc TAC ciry>XUT OCHOBOM B CO3/TaHUU CO-
BEPLICHHO HOBBIX METOJIOB U IMOJX0JI0B IPOEKTHUPOBAHUS TIEp-
CHEKTUBHBIX CUCTEM KOJUIEKTUBHOTO, O0IIET0, CHIILHOTO UCKYC-
CTBEHHOT'0 MHTEJUIEKTa. JTO JIeNaeT MPOLECChl yNpaBIeHUs U
MPUHATHS pelieHuil Bce Oonee 3 (PEeKTUBHBIMU, B TOM YHCIIE B
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obnactu pPE€HICHUA MOJUTUYCCKUX, SKOHOMUYCCKHX, COHAJIb-
HBIX U TCXHOJIOTHYCCKHUX HpOGJIeM.

10.
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