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Modern retail, as exemplified by the Walmart chain, is
a complex ecosystem in which the volume and
structure of sales depend on a variety of quantitative
and qualitative factors, from pricing, assortment, and
inventory levels to store location, customer
demographics, seasonality, and promotions.
Understanding which of these factors really affect
sales and to what extent is important to improve the
accuracy of demand forecasts, optimize inventory, and
minimize losses from excess or missing inventory. The
main objective of the study is to identify statistically
significant dependencies and build models that can
predict sales volumes. The results obtained will help
improve management decision-making, increase the
efficiency of pricing and promotional planning, and
reduce the network’s operating costs.
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1. INTRODUCTION (BBEOAEHUE)

1.1. OnucaHme nccnepyemMomn npeameTHom obnactu

CoBpemMeHHass pO3HWYHAas TOProBias Ha mpumepe ceru Walmart
npejacTaBisieT co0oil MacmTaOHYyl0 W MHOTOKOMIIOHEHTHYIO CHCTEMY, B
KOTOpOoi 00BEMBI mpoAax (GOPMUPYIOTCS TIOA BIHUSHHEM MHOXKECTBA
B3aMMOCBSI3aHHBIX MaKpPOIKOHOMUYECKHMX, PBIHOYHBIX W BHEIIHECPEIO0BbIX
daktopoB. Ha nguHaMuKy mnpoaak BO3JCHCTBYIOT TaKHE IMapaMeTpbl, Kak
ypOBEeHb  0€3pabOTHIbl, OTPAKAIOMIMA  MOKYMATEIbCKYI0  CIHOCOOHOCTD
HaceJIeHMs, 1IeHbl Ha TOIUIMBO, BIMSIONIME HAa MOOWJIBHOCTH MOKyHaTeneu u
JIOTUCTUYECKUE U3JEPKKH, HUHIEKC mnoTpeduTensckor kop3uHsl  (CPI),
XapaKTepU3ylIMKui HHQIAIUOHHBIE TPOLECCHl U M3MEHEHHE pPEealIbHbIX
JIOXOJI0OB, a TakK€ OKpYyKawolas TeMmIepaTypa, OINpEesoNas CE30HHbIE
KOoJIeOaHHUsI CIpoca Ha paziMuHbIe TOBAapHbIE KaTeropuu. J[OMOJHUTENHHO Ha
MPOJIAKU BIIUSIIOT BHYTpeHHUE (aKTOPhl POZHUYHOU CETH — LIEHOBAas MOJUTHKA,
aCCOPTUMEHT, MPOMO-aKTUBHOCTU, HAJIWYHE TOBApOB Ha TOJIKax, gopmar u
pacnoJIo)KEHUE  Mara3uHoB, a  TaKke  JIOKAJIbHbIE  OCOOEHHOCTH
MOTPEOUTENHCKOTO MOBEACHUS.

[Iponiecc ananM3a W TPOTHO3UPOBAHUS MPOJAX B POIHUYHOU CETH
OCJIOXHSIETCS] BBICOKOM CTEIEHBIO BAPUATUBHOCTH CIPOCA U HAJIMYMEM BHEUTHEN
HEOMpPEeAENIEHHOCTU. DKOHOMUYECKUE UHANKATOPBI U3MEHSIOTCS CO BPEMEHEM H
[0 PETHMOHaM, MPHU 3TOM HX BIHSHUE HA MPOAAXU HOCUT HEIUHEWHBIA U
OTJIOXKEHHBIA  XapakTep. TemneparypHbsie  KojieOaHUSI  TMO-Pa3HOMY
BO3JICUCTBYIOT Ha KaTErOpPHHM TOBApPOB (HAMpUMeEp, HANUTKU, OJCKITY, TOBAPHI
I I0Ma), a U3MEHEHUsl LIEH Ha TOIUIMBO MOTYT KOCBEHHO BJIMSTh Kak Ha
YaCTOTy TMOCEIICHUS Mara3uHoB, TaK W Ha CTPYKTYpPY MOTPEOUTEIHCKUX
pacxonoB. Ha mpakTuke 3TO MPUBOJUT K CE30HHBIM CJABUTAM, Pa3IUYUsIM B
JUHAMHUKE TPOJaXX MEXIY Mara3uHamMu W pEerMOHaMM, HAJIUYHUIO0 BHIOPOCOB B
JIAHHBIX (aHOMAaJIbHbIE MUKHU WJIA MPOBAJIBI MPOJIAX), a TAKXKE K HEMOJHOTE U
IIyMY B UCXOJIHBIX BPEMEHHBIX PsiaXx.

OnmHolt W3 KIIIOYEBBIX TMpoOJieM TMpeaMeTHOW 00JlacTh — SBJISIETCS
MOCTPOCHUE YCTOWYMBBIX M HWHTEPHPETUPYEMBIX MOJIeNel, CIOCOOHBIX
BBISIBIIATH BKJIAJ OTICIBHBIX (PAKTOPOB B (POPMUPOBAHKE MPOAAK MPHU HATMUUH
B3aMMHBIX 3aBHCHUMOCTEM U CKPBITBIX BIUSHUNA. HeoOXoauMo y4UTHIBATH
HelnuHeHbIe 3G (dEKThl, BPEMEHHBIC JIaTH, pPa3Iddus MEXIy TOBAPHBIMH
KaTeTOpUsIMH U PETUOHAIBHYIO CIENM(PUKY, a TakKe KOPPEKTHO paboTaTh ¢
Pa3pEKEHHBIMU U 3AIIYMJIEHHBIMH JaHHBIMU. L[eb COCTOMT B MUHUMM3ALINU
OIMMOOK TPOTHO3a OO0BEMOB TIPOJAXK TIPH COXPAHEHUH OOBSICHUMOCTU
pe3yibTaToB JUIsl OM3HEC-TIOJb30BaTeNeil, YTO TO3BOJISIET OOOCHOBBIBATH
VIOPABJICHUECKUE pEIIeHUs B 00JIacTU 1€HOOOpa30BaHUs, IJIaHUPOBAHMS
3aI1acoB U IIPOBEACHHUS NTPOMO-AKIIUAM.

Takum 06pa3oM, uccienyeMast peaMeTHasi 00J1acTh MPEACTaBIAET OO0
COBOKYITHOCTb IPOIIECCOB, JAHHBIX U aHAJIIMTUYECKUX MOJIEJICH, HAIPaBJICHHBIX



Ha KOJIMYECTBEHHYIO OLICEHKY BJIMSHUS MaKpPOIKOHOMHUYECKUX M BHEUIHUX
daktopoB (6e3paboTullpl, 11eH Ha ToruBo, CPI u Temneparypbl) Ha NPOAAKU B
marazuHax Walmart. [loBblllleHHEe TOYHOCTH M TMPO3PAYHOCTU TaKUX OIICHOK
CIIOCOOCTBYET YJIyUIIEHHUIO KadecTBAa MPOTHO3WPOBAHHS CIPOCA, CHUKCHHUIO
OTIEpAIlMOHHBIX TOTEPh, Oosiee A(DPEKTUBHOMY YIPABICHUIO 3alacaMu H
MTOBBIIICHUIO YCTOMYMBOCTH PO3HUYHOM CETH K U3MEHEHUSM BHEIIHEN CPEJIBL.

1.2. O6bEeKT 1 npegmMeT uccnenoBaHusA

OOBexT uccienoBanus (Moaeanposanus) — marasuasl Walmart.

[IpeameT wWcclieioBaHUSL — BBISBICHHUE B3aMMOCBS3H MEXIy 00BEMOM
MIPOJIaXK ¥ BHEIITHUMH (haKTOpaMH.

1.3. Mpobnema, pewaemMas B paboTe U ee aKTyarnbHOCTb

Pozunynas cerp Walmart (QyHKIMOHUpPYET B YCIOBUSIX BBICOKOH
KOHKYPEHLIMM M 3HAYUTEIbHON BAapMAaTUBHOCTU cCHpoca, NpUYEM OOBEMBI
IIPOJaXX B KOHKPETHOM Mara3WHE 3aBUCST HE TOJIBKO OT BHYTPEHHUX PELICHUI,
HO M OT BHEUIHUX MAKPOIKOHOMHUYECKHX M TOTOJHBIX (PAKTOPOB. YYaCTHUKU
OMEpPAlMOHHBIX M AHAIUTUYECKUX MOJPa3JeICHUN CTaJIKUBAIOTCS C 3afadei
CBOEBPEMEHHOTO M KOPPEKTHOIO MPOTHO3UPOBAHUS MPOAAX C YUYETOM
M3MEHYMBBIX MOKa3aTenel — ypoBHs 0e3paloTHIbI, LIEH Ha TOIUIMBO, MHJIEKCA
notpedutensckoil kop3uHbl (CPI) u kosebaHuil OKpyKaromieil TemiepaTyphl.
OcHoBHasi mpoOjieMa 3aKio4yaeTcss B TOM, YTO BIMSHHE 3THX (DAKTOpOB Ha
IIPOJAXKH HOCUT HEOJHOPOJHBIN, YacTO HEIMHEHHBIM W JIararollui XapakTep,
BapbUpPYETCs 110 PETHOHAM U TOBAPHBIM KAaTETOPUAM M OCJIOXKHSETCA IIyMOM U
IIPOITYCKAMH B JTAHHBIX.

AKTyaabHOCTB UCCIIE0BAHMS ONpEeaEHsAeTCS HECKOJIbKUMHU
IPAKTUUECKUMU COOOpaxkeHUsIMU. Bo-niepBbIX, HEBEpPHBIE MPOTHO3bI CIIpOCa U
HEYUYTEHHbIE BHEIIHUE HIOKM MPUBOAAT K HM30BITOYHBIM HJIM HEJOCTATOYHBIM
3armacaM, YBEJIWYEHHUIO JIOTUCTUYECKHUX PACXOJ0B W IOTEPE BBIPYYKH M3-3a
VOYIIEHHbIX ~ MpOJaXX  WIM  CKUAOYHBIX  pacnpoiax.  Bo-BTOpBIX,
MaKpO’KOHOMHYECKHE MHIUKATOPBI (pocT Oe3paboTuubl, nHusimus no CPI) u
MOBBIIICHHUE IEH Ha TOILIMBO MPSMO BIMSIIOT Ha MOKYNATEIbCKYIO CIIOCOOHOCTD
U CTPYKTYpPY PacxooB, YTO TpeOyeT aJanTUBHBIX aJIrOPUTMOB IUIAHUPOBAHUS
3aKyNOK M MpPOMO-KaMnaHui. B-TpeTbuX, MOroAHble yclioBUA (TeMmIiepaTypa)
BBI3BIBAIOT OBICTPHIE CE30HHBIE CABUTM B CIPOCE HA OTACNIbHBIE KaTerophu
TOBapoOB — OT NPOAYKTOB M HAMMUTKOB JO OACKIbl M OBITOBBIX TOBAPOB — U
03TOMY TpeOYyIOT UHTErPallii METEOJaHHBIX B MOAEIU MPOrHO3UPOBAHHUSL.

JIOTIOJTHUTENBHYIO CII0KHOCTh CO3/1a€T PErHMOHaJIbHAs HEOJHOPOJHOCTH
JAHHBIX: BIIMSHUE OJHUX U TEX K€ BHEIIHUX (PaKTOPOB MOXKET CYIIECTBEHHO
OTIIMYATBCS MEXJY TOPOACKMMU M CEIbCKMMHM Mara3MHaMH, a TaKXe MEXIy
pa3IMYHBIMM KJIMMaTUYECKMMHM 30HaMH. Ha mnpakTuke 3TO MNposiBAsSeTCs B
HaJIMYUU BBIOPOCOB, KOPOTKHMX BCIUIECKOB CIIPOCa, CHUHXPOHHU3ALUU U
PACCUHXPOHU3ALMK JIarOB MEXAY WHIMKATOpaMU W MpOJakaMu, a TaKXKe B
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HETIOJIHOTE MCTOPHYECKUX BPEMEHHBIX PsiIoB. [JIsh IPUHSTHS YIPaBICHYSCKUX
pEIICHNI BayKHA HE TOJILKO TOYHOCTH IPOTHO30B, HO ¥ HX HHTEPIPETHPYEMOCTh
— MEHE/DKEphl JOJDKHBI TOHMMaTh, Kakue (akToppl M B KaKOW CTENCHU
GOpMHUPYIOT  WM3MEHEHHsI  CIpoca, YTOOBl  KOPPEKTHPOBATH  3aKYIIKH,
IIECHOOOPa30BaHUE U MAPKETUHTOBBIC AKTUBHOCTH.

Pemenne oOo3HaueHHOW  mpobOieMbl  mpeamoiaraeT — pa3paboTKy
YCTOWUYUBBIX, AJANTUBHBIX M OOBSICHUMBIX MOJIEICH, CIIOCOOHBIX YUUTHIBATH
HEIIMHEHHbIE  CBSI3M, BPEMEHHBIC  3aJEPKKH M MPOCTPAHCTBEHHYIO
HEOJHOPOJAHOCTh BIMSHUS 0e3paboTuIlsl, IieH Ha TorumBo, CPI u remnepatypsl
Ha 00bEMBI Tpojax. [IpakTHdeckas 3HAYMMOCTh MCCIICAOBAHUS 3aKITI0YACTCS B
HOBBIIICHUU TOYHOCTH TIPOTHO30B CIIPOCA, ONITUMH3AIINH 3aIlacOB M JIOTUCTUKH,
CHW)KCHUM OIICPALIMOHHBIX 3aTpaT W yioydmeHud 3(PQeKTUBHOCTH MPOMO-
cTpaTeruii. B KOHEYHOM CcUéTe 3TO CIIOCOOCTBYET MOBBIMICHUIO YCTOMYUBOCTH
cetu Walmart Kk BHEIIHUM SKOHOMHYECKMM M KIMMAaTHYECKUM IIIOKaM U
yIY4IICHUIO KadecTBa 00CITy>KUBAHUS TTOKYTIaTENIeH.

1.4. Uenb paboTbl

Iesab10 paboThI SIBISETCS PELICHUE MOCTABICHHON MPOOIEMBI.

JlocTkeHrEe TOCTaBICHHOM Lemu OOeCleYuBaeTCs pEeUIeHUuEeM psiia
3a0au W TOJ33/1a4, KOTOPbIE SBIAIOTCA 3JImanamu JTOCTYOKCHUS LIEIIN.
KonkperHast QopmynaupoBka 3THX 3aJad 3aBUCUT OT METOJA pELIECHUs
po0JIeMBbl, TIOATOMY 000CHOBAaHHO MbI CPOPMYIIUPYEM UX B KOHIIE pa3zena, T.€.
nocje 00OCHOBAaHHOTO BBIOOpAa METO/A PELIEHUs] MPOOJIEMBI U €ro KpaTKOTo
OIMCAHMSL.

2. METHODS (METO[BbI)

2.1. O6ocHoBaHMe TpeboBaHUN K MeTOoAY pelLueHUus NpooénemMbl

N3 cnemnudukn moctaBieHHON MPOOJIEMbI COITOCTABUMOCTH 00paObOTKHU B
OJTHOM MOJIENIA UCXOJIHBIX, MPEJCTABICHHBIX B Pa3HBIX TUIAX IIKAT YUCIOBBIX U
TEKCTOBBIX (JIMHTBUCTUYECKHUX) M B Pa3HBIX €IUHUIIAX MU3MEPEHUS, BBHITEKAIOT
CIICAYIOIINE mpedoeanus K METOAy pelieHUs POOIEMBbI:

1. Meron pomkeH oOecreunMBaTh YCTOWYMBOE  BBISBICHHE B
comoctaBUMor (GopMe CUJIBI W HaNpaBJICHUS NPUIUHHO-CIIEICTBEHHBIX
3aBUCHUMOCTEH B HEMOJIHBIX 3alllyMJICHHBIX (HETOYHBIX) B3aUMO3aBHCHUMBIX
(HeNIMHEWHBIX) JaHHBIX OOJIBIION Pa3MEPHOCTH YHUCIOBOM W HE YHUCIOBOU
MIPUPOBI, U3MEPSIEMBIX B PA3JIMYHBIX THITAX MIKaJ (HOMHHAIBHBIX, ITOPSIKOBBIX
Y YUCJIOBBIX) U B PA3JIMUHBIX €AUHUIIAX U3MEPECHUSI.

2. Meton pemieHuss mpoOJieMbl HE JIODKEH MPEABSIBIATH YPE3MEPHO
JKECTKUX TpeOOBaHMM K UCXOJHBIM J@HHBIM, KOTOPBIE MPAKTUUYECKHU
HEBO3MOJKHO BBITIOJNHUTh, a JOJKEH oOecrneunBaTh OOpabOTKY TEX TaHHBIX,
KOTOPBIE PEaTIbHO €CTh.
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3. Meron MOMKEH HE TEOPETUYECKH, a PeaJbHO Ha MPAKTUKE peliaTh
MOCTaBJICHHYIO TIPOo0OJeMy, a 3HAUUT, OH JOJDKEH UMETh MOJJICPKUBAIOIINI €ero
OPOTPAMMHBIM ~ MHCTPYMEHTApHH, HaXOIAUIMICA B IOJHOM OTKPBITOM
OecIUIaTHOM JOCTYTIE.

2.2. llutepaTypHbi 0630p MEeTOAOB peLueHUs Npodnembl,
X XapaKkTepuCcTUKa MU OLleHKa CTeNneHn COOTBETCTBUSA
060CHOBaHHbIM Tpe6oBaHMAM
ITouck B HHTCPHCTC MATCMATHUYCCKUX MCTOAOB M PCAIUIYIONIUX HX
IMPpOrpaMMHBIX CHUCTCM, oénoepemeuuo YAOBJICTBOPAIOIMINX BCEM Tp€6OBaHI/IHM,
obocHOBaHHEIM B 1.2.1 IIaHHOﬁ pa6OTI>I IIoKasaJjl, 4YTO aJIbTCPHATUB
ABTOMaTI/I3I/IpOBaHHOMy CUCTCMHO-KOTHUTUBHOMY dHAJIN3y u cro
NporpaMMHOMY HHCTPYMCHTAPHUIO — CHCTCMC <<3ﬁHOC>) B HACTOAIICC BPCM:A
npakTHYecku HeT [1-4].

2.3. ABTOMaTU3NpOBaHHbIA CUCTEMHO-KOFTHUTUBHbIN aHanu3
(ACK-aHanu3) Kak meTopA, peLueHust npoonemsbl

ABTOMAaTHU3UPOBAHHBIA CHUCTEMHO-KOTHUTUBHBIM aHanu3 (ACK-anamus)
npeioxker npogh.E.B./Tyyenxo B 2002 roxy B psige crateit 1997-2001 ronos’ u
byHIaMeHTanbHOM MOHOTpaduu [2].

Cam mepmun. «A8momamuzupo8aHHblil CUCIMEMHO-KOSHUMUBHBIU AHAIU3
(ACK-ananuz)y» o6win npeonoscen npo@.E.B.Jlyyenko 6 2001 200y. Ha mom
MomeHnm 3mom mepmun 60obuje He ecmpeuancsa ¢ Internet. Ceromnsa mo
COOTBETCTBYIOIIEMY 3anpocy B ['yriie Haxoaurcst okosno 23000 cailToB ¢ 3TUM

COYCTaHHUEM CJ'IOBZ.

Ilpumeuanue: Huoce npusedeno ouenv kpamkoe onucanue ACK-ananuza u cucmeme «3idoc.
Omo onucanue moycem 6vicNA0eMb KAK HECKpOMHOCMb U camogocxeanenue. Ho aemop npocum
yumameneil ROHAMb €20 NPABUTILHO. MO COENANO UCKNIOUUMENbHO 071 MeX 00601bHO MHO20UUCTEHHBIX
yumameneil, KOmMmopbwle 6NEPEble CABIUIAM 00 INOM Memooe U cucmeme.

ACK-ananu3 BKJIIOYaeT:

— TEOPETUYECKHE OCHOBBI, B YAaCTHOCTH 0a30ByI0 (HopMau3yemMyro
KOTHUTHUBHYIO KOHIICTIIIHIO;

— MaTeMaTUYeCKyH MOJIeJIb, OCHOBAaHHYI0 Ha CHCTEMHOM OO0O0OIICHUU
teopun unpopmanuu (CTHN);

— METOJIMKY YMCJICHHBIX pacyeTOB (CTPYKTYpHI 0a3 TaHHBIX U aJTOPUTMBI
ux 00paboTKN);

— NPOrpaMMHBIA MHCTPYMEHTApH, B Ka4€CTBE KOTOPOTO B HACTOSILEE
BpeMs BBICTYMAET YyHUBEpPCAJIbHAs KOTHUTHBHAS AaHAJIWTHYECKAs CHCTEMa
«OUaocy» (MHTEJUIEKTYyallbHasi cucTemMa « QUI0C»).

Bonee moapodbno matemaruueckuit Metoq; ACK-ananuza onucan B pabote
[3] u psane npyrux [5]. Oxono nomounsl U3 706 OmMyOIMKOBAaHHBIX aBTOPOM

! http://lc.kubagro.ru/aidos/Sprab0802.pdf (cm. ¢ myGmKaru Ne 48).
2 https://yandex.ru/search/?text=A BroMaTu3upoBaHHbIH %2 BCHCTEMHO-KOTHUTHBHBIH Y2 Bananus %2 B(ACK-
aHamm3)&lr=35&clid=2327117-18&win=360



http://lc.kubagro.ru/aidos/Sprab0802.pdf
https://yandex.ru/search/?text=Автоматизированный%2Bсистемно-когнитивный%2Bанализ%2B(АСК-анализ)&lr=35&clid=2327117-18&win=360
https://yandex.ru/search/?text=Автоматизированный%2Bсистемно-когнитивный%2Bанализ%2B(АСК-анализ)&lr=35&clid=2327117-18&win=360
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Hay4HbIX pabOT MOCBsIIEHBI TeopeTuueckuM ocHoBaM ACK-aHanmm3a u ero
MPaKTUYECKUM MPUMEHEHUsIM B pAlie NpeaMeTHbix oOnacted. Ha momeHT
HalucaHusl JaHHOW paboOThl aBTOPOM ONyOJIMKOBaHO 45 MoHorpaduii, 27
yueOHBIX TMocoOuil, B T.4. 3 y4eOHbIX mocobusi ¢ rpupamu YMO wu
MunucrepctBa, nonydeHo 34 mnartentra P®d Ha cucteMbl HCKYCCTBEHHOTO
uHTeUIekTa, 360 myOnukanmuu B W3MaHUSX, BXOAAmux B nepedueHb BAK PO u
npupaBHEHHBIX WM (1o gaHHeiM PUHIL), 17 nyOnukanuii B W3JaHHSX,
Bxomsmux B sapo PUHII, 6 crareit B sxypHamax, Bxomsmmx B Wo0S, 7
myOuKamuil B )KypHaIax, BXOAAIINX B CKOHYCS [5, 6, 7].

Tpu MoHOTrpaduu BKIIOUYEHbI B (hoHIbI 6ubIHOTeKH KoHrpecca CIIIA®,

ACK-anamm3z u cucrema "Diioc" ObUIM yCHENIHO MNPUMEHEHB B 8
JIOKTOPCKHUX JMCCEPTALUAX 110 SIKOHOMUUYECKUM, TEXHUUECKUM, OMOJIOTMYECKUM
HayKaM U B 8 KaHIMJATCKUX JUCCEPTAIUSAX MO SKOHOMUYECKUM, TEXHUUYECKUM,
MICUXOJIOTUYECKUMU U MEJIULMHCKHM HayKaM, €II€ HECKOJbKO HOKTOPCKUX H
KaHAUJAATCKUX U CCepTalnii o TEXHUYECKUM, SKOHMHYECKUM,
GUIOMOTUYECKUM W MEIUIIMHCKUM Haykam ¢ npumeHennem ACK-aHammza
HaXOJISTCS B CTA/IMM BBIXOJIa HA 3aIIUTY.

ABTOp SBIISIETCA OCHOBATEJIEM MEXKJIUCUUIUIMHAPHON HAYYHOW IIKOJIBI:
«ABTOMAaTHU3UPOBAHHBIA CUCTEMHO-KOTHUTHUBHBIN aHAITH3»". Hayunas mikona:
" ABTOMaTU3UPOBAHHBIN CUCTEMHO-KOTHUTUBHBIN aHamm3" SIBIIAETCS
MEXKIMCIMIUIMHAPHBIM HAYYHBIM HAIMpPaBJIICHUEM Ha MEPECcEeUeHUU, Mo KpalHeu
Mepe, TpPEeX HAay4YHBIX CHEHUAbHOCTEeH (COIIACHO HENABHO YTBEPXKICHHOM
HOBOM HOMEHKJIATypbl HayudHbIX crneunuainbHocTeir BAK PdDG). OcHoOBHbIE
Hay4YHbIE€ CIEUATIBbHOCTH, KOTOPBIM COOTBETCTBYET Hay4yHas ILIKOJIA:

— 5.12.4. KorHUTUBHOE MOJICITMPOBAHUE;

—1.2.1. UckycCcTBEHHBIN MHTEIUICKT U MAIlIMHHOE 00y4YEeHUE;

— 2.3.1. CuctemHbIli aHaTU3, yIpaBJIeHUe U 00paboTKa nHMOpPMAITUH.

Hayynas 1mkona: "ABTOMAaTU3UPOBAHHBI CHUCTEMHO-KOTHUTHBHBIN
aHanu3" BKJIIOYAET CIEAYIOUIME MEKIUCIUIUIMHAPHBIE HAYYHbIC HAPABICHUS:

— ABTOMATU3UPOBAHHBIM CUCTEMHO-KOTHUTUBHBIA AaHAJIW3 YHCJIOBBIX H
TEKCTOBBIX TaOJMYHBIX JaHHBIX [1-47];

— ABTOMATU3UPOBAHHBIM CHUCTEMHO-KOTHUTUBHBIN aHAIU3 TEKCTOBBIX
naHHbBIX [32];

— CnekTpanbHbli M KOHTYPHBIM aBTOMAaTH3WPOBAHHBIA  CHUCTEMHO-
KOIHUTHBHBIN aHau3 n3oopaxenuit [31];

— CueHapHblii  aBTOMAaTU3UPOBAHHBIM CUCTEMHO-KOTHUTHBHBIN aHAIIN3
BPEMEHHBIX M JMHAMUYECKUX psAoB [44].

[IpuBoauTh 37€Ch CCBUIKM Ha BCE O3TU pPaOOTHI 37eCh BpSA JiK
nesiecoodpasno. OTMETUM JIMIIb, YTO y aBTOpa €CTh JHYHBIA caiT [5] u

% http://Ic.kubagro.ru/aidos/Sprab0802.pdf

* https://catalog.loc.gov/vwebv/search?searchArg=Lutsenko+E.V. (i kiukayTb: “Search™)
® https://www.famous-scientists.ru/school/1608

® https://www.garant.ru/products/ipo/prime/doc/400450248/



https://www.elibrary.ru/author_profile.asp?id=123162
https://publons.com/researcher/1596347/eugene-lutsenko/
https://www.scopus.com/authid/detail.uri?authorId=57188763047
http://lc.kubagro.ru/aidos/Sprab0802.pdf
https://catalog.loc.gov/vwebv/search?searchArg=Lutsenko+E.V
https://www.famous-scientists.ru/school/1608
https://www.garant.ru/products/ipo/prime/doc/400450248/
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crpannuka B Peceul'etit [6] u PUHIL] [7], Ha KOTOPBIX MOKHO MOJY4YHTh OOJICe
nosinyto uHpopmanuio o meroge ACK-ananuza u cucreme «Ditnoc». Kpatkas
unpopmaruss 06 ACK-aHamuze u cucreMe «IDUAOC» €CcTb B Marepuale:
http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf.

Ha caiite aBTOpa pa3MelleHbl TEMaTHYECKUE NOJ00PKHU MyOJIMKAUi 110
npumeHeHuto ACK-anannsa m cucrteMbl «OUI0C» B PA3NMYHBIX MPEIMETHBIX
obnactsx [26-47].

Pemenne nocraBneHHol B pabore npoodsemsl conocraBumoctd B ACK-
aHanmm3e u cucrtemMe «Dimoc» oOecrleuyuBaeTcs HmymemM  METPHU3ALUH
HOMUHAJIBHBIX IIKAJI, T.€. TOBBIMIEHUS MUX CTENEHU (POopMalu3aliu 0 YPOBHSA
yrciaoBbix mmkan [8]. Cama MeTpu3anus HOMUHAIBHBIX KAl JOCTHTacTCs
nymem BBIUYUCIICHUS KOJUYeCcTBAa MH(MOpMAIMK, COJAEPKAIIETocs B Tpadarusax
HOMHUHAQJIBHBIX IIKaJd O IMOJYyYCHHUH TOW WIJIM HMHOW ypokaiiHocTu [8]. [ns
paboThl C JUHTBUCTUYECKUMH TEPEMEHHBIMU TMPUMEHSIOTCS CTaHIapTHHIC
Bo3MoxkHOCcTH ACK-ananm3a [5].

2.4. Cnucrema «dupoc» — uHctpymeHtapum ACK-aHanumsa

Koneuno, Ha cucreme «Oungoc» Kak TroBopsAT «CBET KIMHOM HeE
comencsi». CylecTBYyeT MHOTO OY€Hb JOCTOMHBIX CHUCTEM HMCKYCCTBEHHOIO
uHTeIekTa. YToObI JMYHO YOEIuThCS B 3TOM JIOCTATOYHO CaMOCTOSATEIBHO
ocymiecTBUTh MoUcK B Internet, mpocro mocmotpets ¢aiinsi: NCKR-1, NCKR-2,
NCKR-3, NCKR-4 wunu mpoitu mo ccelakaM: https://learn.microsoft.com/ru-
ru/dotnet/machine-learning/how-does-mldotnet-work,  http://chat.openai.com/,

https://poe.com/, https://neural-university.ru/,
https://dzen.ru/a/ZCKZRKvrIEMBWOKS, https://ora.ai/,
https://ora.ai/explore?path=trending, https://ora.ai/eugene-lutsenko/aidos,
https://poe.com/Aidos-X, https://rudalle.ru/, https://bard.google.com/,

https://chatbot.theb.ai/, https://problembo.com/ru/services (MoxxeT TPUTOAUTHCS
- moura Ha 10 mummyt: https://10minutemail.net/), https://poe.com/GPT-3.5-
Turbo-Instruct, https://www.seaart.ai/home, https://ui.chatai.com/.

MU Bce xe yHI/IBepcaJ'IBHaSI KOTHUTHUBHAA aHaJIUTHYECKasa CHCTEMA
«Ouaoc-X++» oTyiMdaeTcss OT OOJIBIIMHCTBA U3 3TUX CUCTEM, 10 KpaitHel mepe,
HCKOTOPBIMH M3 CICAYIOIMINX CBOUX IIaApaMCTPOB:

- SBIIAETCS YHUBEPCAIBHOM U MOXET OBITh NPUMEHEHa BO MHOTHUX
MPEIMETHBIX 00JacTsIX, T.K. pa3pad0TaHa B YHHUBEpPCAJIbHON TOCTAaHOBKE, HE
3aBucsmied ot mpeamerHoit obmactu (http://lc.kubagro.ru/aidos/index.htm) wu
uMeeT 6 aBTOMATH3MPOBAHHBIX MporpaMMmHbiXx uHTepdeiicoB (API) BBoaa
JaHHBIX M3 BHCINHHUX MCTOYHHUKOB JAaHHBIX PA3JIMYHBIX THIIOB: T36J'H/IH, TEKCTOB
u rpapuku. CucreMa «Da0c» ABISIETCS aBTOMAaTU3MPOBAHHON CHUCTEMOM, T.€.
npeamnojgara€t HEIOCPCACTBCHHOC Yy4YaCTHC YCIIOBCKAa B pCajlbHOM BPCMCHH B
npouecce CO3aaHUA MO)IGJ'IGI\/'I N KX HCIOJIB30BAHUA OJI1 PCIICHUA 3aJad
UJACHTU(GUKALIMY, TPOTHO3UPOBAHUS, NPUITHS PpEUIEHUH U HCCICAOBAHMS



http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf
http://lc.kubagro.ru/aidos/NCKR-1.pdf
http://lc.kubagro.ru/aidos/NCKR-2.pdf
http://lc.kubagro.ru/aidos/NCKR-3.pdf
http://lc.kubagro.ru/aidos/NCKR-4.pdf
https://learn.microsoft.com/ru-ru/dotnet/machine-learning/how-does-mldotnet-work
https://learn.microsoft.com/ru-ru/dotnet/machine-learning/how-does-mldotnet-work
http://chat.openai.com/
https://poe.com/
https://neural-university.ru/
https://dzen.ru/a/ZCKZRKvrlEMBWOk8
https://ora.ai/
https://ora.ai/explore?path=trending
https://ora.ai/eugene-lutsenko/aidos
https://poe.com/Aidos-X
https://rudalle.ru/
https://bard.google.com/
https://chatbot.theb.ai/
https://problembo.com/ru/services
https://10minutemail.net/
https://poe.com/GPT-3.5-Turbo-Instruct
https://poe.com/GPT-3.5-Turbo-Instruct
https://www.seaart.ai/home
https://ui.chatai.com/
http://lc.kubagro.ru/aidos/index.htm
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npeaMeTHON o0JlacTh TyTeM HCCISAOBaHUA €€ MoAenu (aBTOMAaTHYECKUE
CHUCTEMBI paboTaroT 0€3 TAKOTO yJ4acTHUs YeIOBeKa);

- SIBJISICTCS OJTHOW W3 TEPBBIX M HanbOoJjiee MOMYJSIPHBIX OTEUECTBEHHBIX
CHUCTEM HMCKYCCTBEHHOTO MHTEIUIEKTAa MEPCOHAIBHOTO YPOBHSA, T.€. HE TpeOyer
OT IIOJB30BaTENsI CHENHAJLHON IOATOTOBKM B 0O0JACTH  TEXHOJIOTHHU
HMCKYCCTBEHHOTO HWHTEIJIEKTa WU MPOrPpaMMHPOBAHUS: €CTh aKT BHEIPEHUS
cucteMsl «imocy» 1987 roma (http://Ic.kubagro.ru/aidos/aidos02/PR-4.htm);

- pealmbHO paboraer, oOecrmeymBaeT YCTOMYHMBOE BBHISBICHHE B
COMOCTaBUMOW (opMe CHIIBI W HaAMpaBlICHUS MNPUUYUHHO-CIIECICTBEHHBIX
3aBUCHUMOCTEH B HEMOJIHBIX 3alllyMJICHHBIX B3aUMO3aBHUCHUMBIX (HETUHEHHBIX)
JIAHHBIX OYCHb OOJBIION Pa3MEPHOCTH YHCIOBOM W HE YHCIOBON IIPUPOIBI,
U3MEPSEMBIX B PA3IUYHBIX THUMAaX MK (HOMUHAJIBHBIX, IOPSJAKOBBIX H
YUCJIOBBIX) U B PA3JIMYHBIX CIMHUIIAX U3MEPCHHUS (T.€. HE IPEABIBIACT KECTKUX
TpeOOBaHUM K JaHHBIM, KOTOPbIE HEBO3MOKHO BBITIOJIHUTH, 2 00padaThIBaeT Te
JlaHHBIC, KOTOPBIC €CTh);

- HMECT ((HYJIGBOfI IIOpoT BXOoda»:

- COAEpPXKUT OOJIBLIOE KOJIMYECTBO MHTEUIEKTYAIbHBIX JIOKAIbHBIX (T.€.
MOCTABIIEMBIX C MHCTAUIANMEH) W OOJauHbIX Y4eOHBIX W Hay4dHBIX Oioc-
npuioxennid (B Hactosmiee Bpems wux 31 u Oonee 392, COOTBETCTBEHHO:
http://Ic.kubagro.ru/Source_data_applications/\WWebAppls.htm)
(http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf,
http://Ic.kubagro.ru/Presentation_LutsenkoEV.pdf);

- HaXOJUTCs B IIOJIHOM OTKPBITOM OecriaTHOM JI0CTyIIE
(http://lc.kubagro.ru/aidos/_Aidos-X.htm), mnpudeM ¢ aKTyalbHBIMH HCXOIHBIMU
texcramu (http://Ic.kubagro.ru/__AidosALL.txt): otkpertas munensus: CC BY-SA 4.0
(https://creativecommons.org/licenses/by-sa/4.0/), u 3TO oO3HaYaer, YTO € MOryT
I0JIb30BAThCS BCE, KTO MOXKENAeT, 0€3 KaKOro-1md0 JOMOJHUTENBHOTO pa3peleHus co
CTOPOHBI IEPBUYHOTO MTPaBOOOIAATENs — aBTOPA U Pa3padOTUHKa CUCTEMBI «DH10C»
npo¢. E.BJlynenko (oTMeTum, 4TO cucTeMa «OHWI0C» cO3[aHa IOJHOCTBIO C
UCIOJIb30BAHUEM TOJIBKO JIMIIEH3MOHHOTO HHCTPYMEHTAJIBHOTO IPOTrPaMMHOIO
obecnieuenus 1 Ha Hee uMeeTcs 34 ceunerenbcTBa Pocllatenta PD);

- SBJSIETCSl «MHTEPIPETATOPOM HHTEIJIEKTYaJbHBIX MOJENEW», T.e. C OJHOU
CTOPOHBI SBIISIETCS MHCTPYMEHTAJIbHON 000JI04KOI, MO3BOJISIIOMEH 6e3 Kakoro-imuoo
MPOrpaMMHUPOBAHUS  CO3JaBaThb HHTEJJIEKTyaJlbHblE MPWJIOKEHHUS Ha OCHOBE
KOH(DUTYypaTopa CTaTUCTUYECKHX W CHUCTEMHO-KOTHUTUBHBIX MOJIENEH, a C JIpyrou
CTOPOHBI SBJISETCS FUN-tiMe cucTeMoll WM Cpelod MCIONHEHHS, 00eCIeYrBAIOIeH
AKCIUTyaTalMI0 3TUX UHTEIUIEKTYaIbHbIX MPUIOKEHUN B aIalITUBHOM PEXUME.

- 4TOOBI CaMOCTOSITEIbBHO OCBOMTH CHUCTEMY ODWJIOC JOCTaTOYHO CKayaTh CO
crpanunpl:  http://lc.kubagro.ru/aidos/index.htm wu ycraHOBUTH TONHYIO BEpCHIO
CUCTEeMY, a 3aTeM B pexkuMe 1.3 ckavaTh W yCTAaHOBUTH M3 Dij0c-00JIaka OJHO W3
MHTEJUIEKTYaJIbHBIX 00JavHBIX OHUI0C-TIPUIIOKEHU I
(http://lc.kubagro.ru/Source data_applications/WebAppls.htm) u BemmoaHsaTs ero,
crenys onucanuto npuioxenus. OObruHO 3710 (aiin readme.pdf B manke: c:\Aidos-
X\AID_DATA\Inp_data. Jlns w3ydeHwst Jiydine BbIOMpaTh caMble  HOBBIE
NPUIIOKEHHUS, aBTOpPOM KOTOpbIX siBisiercs npod.E.B.JIynenko. Kpome Ttoro Ha
CTpaHHUIIC: http://Ic.kubagro.ru/aidos/How_to_make your own_cloud_Eidos-
application.pdf ectp Gomee 300 moayTOpa-4yacoBBIX BHICO-3aHATHH (HA PYCCKOM



http://lc.kubagro.ru/aidos/aidos02/PR-4.htm
http://lc.kubagro.ru/Source_data_applications/WebAppls.htm
http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf
http://lc.kubagro.ru/Presentation_LutsenkoEV.pdf
http://lc.kubagro.ru/aidos/_Aidos-X.htm
http://lc.kubagro.ru/__AidosALL.txt
http://lc.kubagro.ru/aidos/CC%20BY-SA%204.0
https://creativecommons.org/licenses/by-sa/4.0/
http://lc.kubagro.ru/aidos/_Priv_Criteria.pdf
http://lc.kubagro.ru/aidos/index.htm
http://lc.kubagro.ru/Source_data_applications/WebAppls.htm
http://lc.kubagro.ru/aidos/How_to_make_your_own_cloud_Eidos-application.pdf
http://lc.kubagro.ru/aidos/How_to_make_your_own_cloud_Eidos-application.pdf
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SI3bIKE) W MHOTO JIPYTUX YYEOHBIX MaTepuajoB M TPUMEPOB  OMHCAHUS

MHTEJUIEKTYaJIbHBIX - DU 10C-TTPUIIOKEHUH.

- mojyiep)kuBaeT ON-line cpeay HaKOIUICHWs 3HAHMKW M OOMEHA HMH,
HIMPOKO Hcmob3yercs Bo BceM mupe (http://lc.kubagro.ru/map5.php);

v @ AIDOS Map Ranked Spectum X 4 - o X

€ & C  AMesumpuewo Ickubagro.su/mapsphp * @ @

ot o B B e - g = = - -

[ Agpec urw obvert Haim J . } i M Tomt “MA0C” B upe 33 Nopuon ¢ 09122016 1o 01.12.2025. (C) AaTop 1 paspabioran cuctemm “3iaoc” npod E B Mlywewro http:iiic.kubagro./ | H | & Cnouv |
i x — FE—— YT — ; 3

Q Oroun o Ao Kaprax |{ Cosams caon capry | 4
@« m S o @

- o0OecrieuynBaeT MyJbTUSA3BIYHYIO MOJACPKKY UHTEep(deiica Ha 51 s3bIke.
S3pikoBBICe  0a3pl BXOAAT B HMHCTAUIAIHAIO W MOTYT IOTOJHATHCS B
ABTOMATUYECKOM PEKUME;

- Hauboyiee TPYAOEMKHE B BBIYHCIUTEILHOM OTHOIICHUH OIepaIuu
CHUHTE3a MOJEJed U pacrno3HaBaHUS peaIM3yeT C IMOMOIIbI0 TIpadHuuecKoro
nporeccopa (GPU), 4uro Ha HEKOTOpBIX 3ajadax oOOeCHevYMBacT YCKOPEHHE
pelIeHrne 3TUX 3a7Jad B HECKOJBKO THICAY a3, 4TO peallbHO 00ecredynBacT
MHTEIJICKTYyalbHYI0 00paboTKy OOJBIINX MaHHBIX, OOJBIION WH(GOpPMALUU U
OonpImMX 3HaHUH (Tpaduyueckuii mporeccop AokeH O0bITh Ha ynniceTe NVIDIA,
T.C. MOAIePKUBaTh 51361k OpenGL);

- obecreunBaeT mpeoOpa3oBaHUE HMCXOJHBIX IMIUPUYCCKUX TaHHBIX B
uHbOpMAITNIO, a €€ B 3HAHUS W PEIICHUE C UCIIOIH30BAHUEM 3TUX 3HAHUH 3a/1a4
UACHTU(UKAIMK, TPOTHO3MPOBAHMS, IOJJICPKKHA NPUHATHS _PEIICHUH |
UCCIIEIOBaHMsI TpeIMETHOM o0JacT IyTeM MCCIEAOBaHUS €€ CHUCTEMHO-
KOTHUTHBHON MOJENU, TeHepUpys OpU 3TOM OYEeHb OOJBIIOE KOJIUYECTBO
TaOJIMYHBIX W TpapUUeCKUX BBIXOJHBIX (opM (pa3BUTUS KOTHUTUBHAsS
rpaduka), y MHOTUX U3 KOTOPHIX HET HUKAKUX AHAJIOTOB B JPYTHX CHUCTEMax
(mpumepbI bopm MO>KHO IIOCMOTPETH B pabore:
http://lc.kubagro.ru/aidos/aidos18_LLS/aidos18_LLS.pdf);

- XOpOIII0O WMHUTHUPYET YEIOBEYSCKUU CTWJIh MBIIUICHUS W SBISETCS
WHCTPYMEHTOM TO3HAHUS: JaeT pPe3yabTaThl aHAJIN3a, MMOHITHBIE dKCIEpTaM Ha
OCHOBE WX OIBITa, HHTYUIIMH U TPO(PECCUOHATHLHOW KOMIIETEHIIUHU, €CIIU STH
AKCIIEPTHl YK€ €CTh, a €CIM HMX elle HeT, TO OHa BCE PaBHO JaeT BEpHbBIC



http://lc.kubagro.ru/map5.php
http://lc.kubagro.ru/_DataInfCogn.pdf
http://lc.kubagro.ru/_DataInfCogn.pdf
http://lc.kubagro.ru/aidos/_Int_Criteria1.pdf
http://lc.kubagro.ru/aidos/Advanced_decision-making_algorithm_for_ASK-analysis.pdf
http://lc.kubagro.ru/aidos/aidos18_LLS/aidos18_LLS.pdf
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pe3ynbTaThl MO3HAHUS, YTO OyAET MpU3HAHO OYyAYIIMMU HKCIIEPTaMH, KOT/1a OHU
MOSIBSITCS;

- BMECTO TOT'O, YTOOBI MPEIBSIBIATh K UCXOJHBIM JIaHHBIM MPAKTHYECKU
HEOCYIIECTBUMBbIE  TpeOoBaHUs (BpOJ€ HOPMAJILHOCTH  pacHpeiesICHHUS,
aOCOJIOTHOM TOYHOCTH M MOJHBIX MOBTOPHOCTEM BCEX COYETAHHM 3HAUCHMIA
dbakTopoB M HUX  TOJHOM  HE3aBUCUMOCTH M aJJUTUBHOCTH)
aBTOMATU3UPOBAHHBIA  CHUCTEMHO-KOTHUTUBHBIM  aHaimmn3  (ACK-aHanug)
npemaracT 0e3 KakoW-mnOo TpeaBapuUTEIbHOM OOpPabOTKH OCMBICIHTH TE
JaHHBIC, KOTOPBIE €CTh, U, TEM CaMbIM, IIpeoOpa3oBaTh WX B WH(pOpMmaIuio, a
3aTeM mpeoOpa3oBaTh 3Ty MH(OpPMAIIMIO B 3HAHUS MYTEM €€ MPUMEHEHUS IS
JOCTIOKEHUSI 1iesied (T.e. NIl MPUHATHS PEIICHUW U YIPaBJICHUS) U PEHICHUS
3a/lay KiaacCU(pUKALMK, TOMJEPKKA MPUHITHS PEUICHUN U COAEpPKATEIHHOTO
AMITUPUYECKOTO UCCIIEIOBAHUS MOJICIUPYEMOU MPeIMETHOM 001acTH.

B yem cmiia 11ojixojia, peaanu30BaHHOro B cucTteme Diyoc? B ToM, 4yTo oHa
peanusyeT moaxoj, 3P¢GeKTUBHOCTh KOTOPOTO HE 3aBUCUT OT TOTO, YTO MbI
JlyMaeM O MpeMETHON 001acT U 1ymaeM Ju BooOuie. OHa hopMHUpyeT MoIeTu
HETMOCPEJCTBEHHO HAa OCHOBE AMIIMPUYECKUX JIaHHBIX, & HE Ha OCHOBE HaIUX
MPEACTAaBICHUM O MEXaHU3MaxX peain3alii 3aKOHOMEPHOCTEN B 3TUX JIaHHBIX.
Nmenno mnostoMmy Oipoc-monenu  >QPEeKTUBHBI  JaXXe €CJIM  HallH
MPECTABICHUS O MPEIMETHOM 00aCTH OMMOOYHBI WJIM BOOOIIIE OTCYTCTBYIOT.

B 5ToM ¥ c1abocTh 3TOro mojaxoAa, peaanu3oBaHHOTO B cUcTeMe JUIOC.
Mogenu cuctembl DUI0C - 3TO (EHOMEHOJOTHUYECKUE MOJIENU, OTPaXKaIoIIne
IMIIUPUYECKUE 3aKOHOMEPHOCTU B (hakTax oOydaromieil BHIOOPKH, T.€. OHU HE
OTPaXKAIOT MPUYUHHO-CIEJCTBEHHOTO MEXaHU3Ma JE€TEPMHUHALINH, & TOJIBKO caM
dakt wu xapaktep gAerepmuHanuu. CoaepKaTeabHOEC OOBICHEHUE OTHX
OMITUPUYECKUX 3aKOHOMEpPHOCTEH (QOopMyIUpyeTcss YK€ OKCIepTaMH Ha
TEOPETUYECKOM YPOBHE MMO3HAHUS B COJIEPKATEIbHBIX HAYUYHbBIX 3aKOHAX.

We are briefly describing a new innovative method of artificial
intelligence: Automated system-cognitive analysis (ASC-analysis), which has its
own software tools — intelligent system called "Eidos" (open source software).

B pa3zpaboTke cucrembl «IUI0C» ObLIH CAEAYIOLIHE ITANbI:

1-u sman, «nodeomosumenvuoviiy: 1979-1992 200u. MaremaTnueckast
Mozenb cuctembl "Oipoc" paspadorana B 1979 wu BmepBhle Tporuia
IKCIIEpUMEHTaIbHYI0 anpobanuio B 1981 romy (mepBeIid pacyeT Ha KOMIThIOTEPE
Ha ocHoBe Mmoxaenu). C 1981 mo 1992 cucrema "Diimoc" HEOAHOKpPATHO
peanu3oBanachk Ha mwatdgopme Wang (aa kommerotepax Wang-2200C). B 1987
rojly BIIEPBbIC MOJYYEH AKT BHEAPEHUS HA OJIHY U3 PAHHUX BEPCUM CHCTEMBI
«OUI0CY», pealTu30BaHHYIO B CpeJlie EPCOHATBHON TEXHOJOTHUYECKON CHCTEMBI
«Bera-M» pa3paboTku aBTOpa (cM.2-# aKT).

2-11_ oman, «3pa IBM PC u MS DOSy».: 1992-2012 200wi. Jlns IBM-
COBMECTHUMBIX TIE€PCOHAIBHBIX KOMIIBIOTEPOB cUcTeMa "JWjaoc" BHEpBbIC
peanusoBana Ha s3pikax CLIPPER-87 u CLIPPER-5.01 (5.02) B 1992 roay, a B
1994 ropy yxe ObuUIM TIONMy4YeHBl cBUAeTenbcTBA PocllareHTa, mepBble B



http://lc.kubagro.ru/aidos/Works_on_identification_presentation_and_use_of_knowledge.htm
http://lc.kubagro.ru/aidos/Works_on_identification_presentation_and_use_of_knowledge.htm
http://lc.kubagro.ru/aidos/The_Eidos_en.htm
http://lc.kubagro.ru/aidos/The_Eidos_en.htm
http://lc.kubagro.ru/aidos/The_Eidos_en.htm
http://lc.kubagro.ru/aidos/aidos02/PR-4.htm
http://lc.kubagro.ru/aidos/1994000217.jpg
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KpacHomapckoMm Kpae W, BO3MOXKHO, B Pocchm Ha CHCTEMBI MCKYCCTBEHHOTO
WHTEJJIEKTa (ClieBa IpUBEICHA TUTYJbHas Buaeorpamma (uHansHOM DOS-
BepcuM cucteMbl «Iinoc-12.5», utonb 2012 rona). C Tex mop M 10 HACTOSIIETO
BPEMEHH CHCTEMa HeMpepbIBHO coBepieHcTByercs Ha IBM PC.

3-11 oman, «a3pa MS Windows xp, 8, 7». 2012-2020 200si. C utons 2012 o
14.12.2020 cucrema «2iiioc» pa3BuBaiach Ha si3pike Ansicka-1.9 + Dkcnpecct+
+ OubOimoreka mis padbotsl ¢ Internet xb2net. Cucrema «3timoc-X1.9» xoporio
paborana Ha Bcex Bepcusx MS Windows xkpome Windows-10, kotopas
TpeOoBana  cmenmuanbHOM  HacTpoiiku.  Hambomee — Tpymoemkue B
BBIYHCIIUTEILHOM OTHOIICHWW ONEpallid CHHTE3a MOJENed M pacro3HaBaHUS
peanusyer ¢ nomoiipio rpadpudeckoro npormeccopa (GPU), 4To Ha HEKOTOPBIX
3aa4ax 00eCIeunBaeT yCKOPEHUE PEIIeHHEe ATUX 33]1a4 B HECKOJIBKO THICSY pa3s,
YTO peajbHO 00€CIeUnBAECT MHTEIUICKTYaIbHYI0 00paOOTKy OOJIBIINX JaHHBIX,
OompIol uHpopMauu U O00JIbIINX 3HAHUHM (rpaduueckuil mporueccop JA0HKEeH
obiTh Ha unnicere NVIDIA).

4-11 sman, «apa MS Windows-10»: 2020-2021 200wu1. C 13.12.2020 roxa
M0 HACTOSAIIEE BpeMsi cucTeMa «DHmoc» pa3BUBaeTCs Ha si3bike Assicka-2.0 +
Okcrpecct++. bubmmoreka Xb2net B Heli Ooinblie He WCHONB3YyeTCs, T.K. BCE
BO3MOXXHOCTH paboThl ¢ Internet BxoasT B 0a30Bble BO3MOYKHOCTHU _SI3bIKA
IPOTPAMMHUPOBAHMS.

5-ti oman, «apa bonvuwiux dannvix, ungopmayuu u snanuty: 2022 200. C
2022 roma aBTOp M pa3paboTumk cuctembl «umgoc» mpod.E.B.JIlynenko
BIUIOTHYIO 3aHsUICs pa3paboTKoi Mpo(ecCHOHaNbHON BEPCUM  CHUCTEMBI
«Diimoc» Ha s3bike XBaset++eXpresst++Advantage Database Server (ADS),
obecrieunBaroieii 00pabOTKy OOJBIINX JaHHBIX, HHGopMalu 1 3HaHui (Big
Data, Big Information, Big Knowledge).

6-ti sman, «3pa bonvuwiux danusix, ungopmayuu u 3uanuuy: ¢ 2023-2025
200b1. C 2023 pa3BuTue CUCTEMBI «DUI0C» OCYIIECTBISETCS Ha si3bIkax [luTon
(Python), C++, a Takxe Ansicka-2.0 + Dkernpecc++.

7-#1 oran, «dpa [Mutona u DuckDBy»: ¢ 2025 mo nHacrosimee Bpems. C
07.08.2025 pa3BuTue CUCTEMBI «DUTOC» OCYHIECTBISETCS MOJHOCTHIO HA SI3BIKE
[Tuton (Python). ITpu HEOOXOAMMOCTH TIPUBIICKAIOTCS U APYTUE S3BIKH.

CkayaTth M 3a0yVCTUTh CHUCTEMY «Oumoc-X++» (caMyi0 HOBYIO Ha
TEKYIITUH MOMEHT BEPCHIO) WJIM OOHOBJIICHHE CUCTEMBI JIO TEKYIIIEH BEepCUU. DTO
HamOoJiee  TMOJjHAs  HA  JaHHBIA ~ MOMEHT  HE3allMIICHHAas  OT
HECaHKIIMOHMPOBAHHOTO KONMUpOBaHMs mopratuBHas (portable) Bepcus cucremsr
(me TpeOyromass WHCTAJUISIIIMN) C TIOJHBIMU HCXOJIHBIMU TEKCTAMH TEKYIIeH
BepcHH (3a UCKITFOUCHUEM KJIrouer gocrtyma k ftp-cepBepy cucremsr «imoc» u
KIIOUeH JIMIIEH3MOHHOTO TMPOTPAMMHOTO OOECIeUeHHs), HaXOMsIIasIcs B
MOJIHOM OTKPBITOM OecruiatHoM jgoctyne (okoio 180 M6). OGHoBIeHUE UMEET
oowem okoiio 10 M6. Kpeo. Jlaboparopust B ResearchGate no ACK-ananu3y u
cucreme «UA0C».



https://www.alaska-software.com/company/overview.cxp
http://bb.donnay-software.com/donnay/phpbb3/viewforum.php?f=2
https://www.alaska-software.com/company/overview.cxp
http://bb.donnay-software.com/donnay/phpbb3/viewforum.php?f=2
https://www.xbaseforum.de/
https://www.xbaseforum.de/
http://lc.kubagro.ru/aidos/_Aidos-X.htm
http://lc.kubagro.ru/aidos/_Aidos-X.htm
http://lc.kubagro.ru/__AidosALL.txt
http://lc.kubagro.ru/aidos/Credo/Credo.htm
https://www.researchgate.net/profile/Eugene_Lutsenko
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3a/laHUe-UHCTPYKIMS JUIsl  yYallluXcsi 1O pa3paboTKe COOCTBEHHOTO
MHTEIUIEKTYAIBHOIO 00IAYHOr0 DHI0C-IPUIOKEHUS

Ha pucynke 1 mnpuBenena TuTyidbHas Bujaeorpamma DOS-Bepcun
CUCTEMBI «DHUI0C», a Ha PHUCYHKE 2 — THUTYJbHBIE BHJICOTPAMMBI BEPCHH
cucteMbl «Dioc» Ha XBase++ (ux B Hacrosilee Bpemsi 7 U OHU MEHSIIOTCS 110
ouepeId IPH KaKJOM 3aITyCKe CUCTEMBI):

0 dn phoy £ Lutsenio
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Pucynok 1. Tutyasnas Bugeorpamma DOS-Bepcun cucremsl «Jiigoc» (10 2012 roxa)’

3analiTe ukA U Naposs

Login : T
Password [

(lcaBenHaCTH paBaTe B cHETeme:

O Advantage Database Server (ADS) - OFF

1. Ecnud eHeTema B RaHHDi Nake SanyciaeTcs enepsble, To Gytet npovssenera NOKATN3ALNA cucters,
T.6. G4OYT YABNEHEI BCE MPMNDKEHHS! W MDABSOBATENM 1 S3HOBD MPOTMGEHE! MTH Ha BOS Ba351 AaHHSN
N0 PEKTHISCKOMY PACNONGREHHID CHITEMEL

2. HoBo® OKHD TASEHOM MeHK MOHHO TKPEIBETS TO/IKG NGNS S3KALTHA BCEK MPBAEIAYLIAK

T NaBHOE, 40 NENSET CHCTEME:

1. AnbGepT JAHWTENH MMCan, 4T0 HayHeE ey oo B
ABAEHMAK. K.OHEYHO HABEPHOE OH HMEN B BUGY HE CaMM 33KOHB! MPUPOAGL, 3 AHUE POPMYAHPOBEM 3TH
aaKoHOB B oHeTeNMS "3HA0G" 3TH HaBI00SHAA NOBTOPSHA HISLIBAITTOR COBRITHAMH i HaKTaMH.

2. Hanpumep, $akTomM SBARETCA HIBNQIEHHE OMNEAENEHHOND SHAUEHIA KKOT 0-1MG0 CEONCTEA Y DfbeKTon

HEKOTOPO GEGEILIEHHOR KSTEropMM (K 1BG0a, 1 HABIOREHHE CTPERETEHHOND SHaMEHHR GaKTOPa NpH
NepexoAE GEEEKTa B GUANLIEE COCTORHHE, COTESTCTEYGIEE K KAACTY.

HElE 4aHHER B MHPODMEUMIO, 3 €8 B 3HAHKA M PEWAET HA OCHOBE 3THX SHAHMA 330344 MAEHTHDME UMM,
NPOTHOSHPOBEHHS, MPMHATHA PELLSHME W HCCAETOBEHHA MORENHPYEHON MPEAMETHOM 0BNACTM NYTeM
MEGRENOBAHAR B8 MOLEL

4. Kpame Toro cueTema "3iaoc’’ BLIEOAHT HHPOPMAUMI0 0f 0GHAPUKEHHBIX 33KOHOMEPHOCTAY & GOAbLIOM
KOAMYECTBE PASHOOBPASHBIX H OPHIMHAMEHIX TEKCT 0BbIK, TABAHIHEI W FPadHIBCK HY BEHOQHEIH GOpH,

Patiorel agTopa cHeTemb "Siaoc' npog.E.B Nyuerko €7 no ACK-anansy 1 ouoreme "3iiaoc”

Kparko 06 ACK-ananice Moaopky myGavkaums no ACK-aranisy

CravaTe Bee nybkaumk npodE B Nuuero s Haysora sypriana KysTAY (> 2]

CEPTUOUKAT 06 ocBoeHHM CHCTEMBI "Jiaoc” or npod.E.B.Nyuexko. NOANEPHKKA

Ok Cancel

3, ChicTenda “IAR0C" BEIRSAAET 3MMHPHIECKHE 38KEHOMERHOCTH B DAKTEK U Ten CaMai MREOSRSsyeT HoHaa:

3anaiire uA U naposts:

Login B
Passwort [«

010BEHHOCTH PaBaTH B CHCTeNe

o Advantage Database Server (ADS) - OFF

1. ECAl CHETEMA B AaHHDI NaTTKe SanyCkSeTCA Bnepssie, Ta Byet npovssenera IOKANW3AUMA cueTents,
1.5, G4AYT YANEHEI BCE MPMADKEHWA W NONSSOBETEH W S3HOBO MPOMACaHS! MYTH Ha BGe Gastl AaHHbIX
N0 PEKTHISCKOMY PACTDAGKEHHKS CHETEMBL

2. Hom08 oKD FASEHOTG MEHKD MOXHG TKRRIESTE TOMEKS NGSAS 33KPETHA BCEK TPEASIRYLIK,

T nsBroe, 4o aenaet cuoTema:
TMECOHANSHAA HHTENNEKTYANEHAR DHAaH cpena "3FIOCH Professional” [CueTema "Binoc Koo'k

1. MPE LHA3HAHEHA A DOUEHHA M HAYHEI HCCASIOBaHM B DONACTH HCKYCCTBEHHOTD HHTENNEKTA
o BT oro HUTHBHOr0 aHanksa [ACK-araus) W ero nporpam
MHOI0 MHCTPMEHT SpIA - MHTEATEKTYAEHOR ChoTemst "3inocHpro”

2. OBECTEYMBAET npeofipasosarie Goneuns aarnsi (Big Data), 5 Gonswym urdopmausa (Big Informatin),
& ee B Gonblne sHaHu (Big Krowledgs) ¢ ucnonbaosaHmen ADS [Advantage Datsbase Server) U pews-
HHE Ha DCHOBE 3THA SHaHHH 33034 0G0GWLEHIA, 30CTPArHPOBaHHA, MAEHTHPHKALNH [KNACCHPHKALWA, pac-
NOSHABAHM, AHATHOCTHKM, NPOrHOZMPOBAHMS), NOMAEDKKM NPHHSATHA PELIEHUAR W UCCAEAOBaHAR MOREM-
PYEMOR MPEAMETHOMA OB AACTH NYTEM HECABLOBAHUS 58 MOTSA

3. MO3BONAET W pasp. OBnauHbI 3R0C 5o
BGEH MUpE OGHEHVBATECA GMIBTAN PELEHMR PASAHIHAMN 3314 YSEGHO G  HAYMHOrD ¥ARAKTERA & NPHME-
HEHMEM TERHONOM it UCKYCCTBEHHOM D UHTEANSITa Ha MaTGopHe "3HaocKpio”

Fafiore: asTopa cuctertsl “Jnoc” npoe.E.B. Muuerko L7 no ACK-anansy 1 cheTere “3faoc’

Kparka o8 ACK-aramiss Mansopki Ny o ACK-ananizy

Ciauars see nubmukauni npoe.E.B.Myuerko us Hayanoro wyprana Kyray (> 26)

CEPTU®MKAT 00 ocBOSHHH CHCTEMBI “Iigoc” oT npod.E.B.Jlyuenko. NOLOEPKKA

ok Cancel

" http://lc.kubagro.ru/aidos/How to make your own cloud Eidos-application.pdf

® http://lc.kubagro.ru/pic/aidos_titul.jpg
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— Banaie wan u napons

Login
B D Advantage Database Server (ADS) - OFF
Passwaord *

- Banaims unaa unap

Lagin
= D Advantage Database Server (ADS) - OFF
Password: *

0 patareis

1. Ecni ouoTema B aaHHof Manike samyeKaeTos enepesie, To fuet npowssegena IOKATHIALHA ouotemer,
7.2, GURYT UAAIEHEI 502 MRHAGHEHHA H 10 39B4TEH U 331050 MRAMACHS MUTH Ha BC8 §3361 ASHHEIK
NO PEKTHYECKIMY PACNONOKEHHID CHCTEMBI.

2. HoBog OkHG [AGBHONS MEHH MO OTKPLIBETE TOIEKG MOEAZ SAKRLTHA BCEK MRGALIAYLIK

—DeafieHHocT pafarsl & ceT!

1. ECAM GHGTeMa B A3HHOM NTie: SanycKaeTo Briepesie, To Byer npowssenera 10KATH3AUHA oucTeme,
T.6. BURUT UAEAEHEI ECE MPHAQHKEHHA H NO/IS30BATSH W 33HOBD IRGNAG aHS! MUTH Ha BC# G336 AaHHEIX
N0 PARTHIECKOMY PACMOAHKEHHID CHETEMBL

2. HoBog oo FASBHATG MEHKD GG TKRLIBTE TOABKE NGEAE 3KFETHA BCEK MPEASRYLIK,

—DIEBABABHIE D NOMMEHHM MATUCTEPCK T OGPBSOBAHIA 1D MCKYCCTBEHHOMY HHTEANEKTY B KUBTY:

1. B CBASM £ BICOKO BOCTPEGOBAHHOETSIO Ha PHIHKCE TPY3 CMEUMANHCTOR B OBAACTH UHBPOSOR SKCHOMUAKH
KuaHCK MY TOCULEPCT BEHHOMY UHMBBPGHTETY OKES3HO AOBSPHE H USSIIHISHD YAGAIO BIOKETHEM MeCT B
MATHCTPETYPY 10 MPHOPHTETHEIM T HANPAEASHHAM A 75, [TPHTNBLIAM NOAYIHTE BEICOKOKESTHPHLIPO-
BaHHYIO NOAMOTOBKkY N0 aKTYBAHoM | T CreuuanbHoCTAM.

CTIMCOK HSMpABASHIA TOAROTOBKH MrHCTRETYRS (0HH&R M 3304HaR GOpM! OBYHerHA]

r

05.04.02 MHBOPMBLIGHHEIE CHETEMbI U TEXHONOr A [VICKYCCTBEHHBIR MHTEAIEKT U MAILHHHGE OBUSEHAE);
05.04.02 UMb OpaLMoHbIE CHETEmb! M TEXHONOr MM [HCKYCCTEEHHEIR WATEAEKT 1 MALLMHHOE OBy4EHME]
01.04.02 [pHKNATHEA METEMATHES H [MaTend.u ue. HOM T8 HOCTH]:
010402 [pHHIA0HSS MBTEMATHES W UHGOPMATHK (MaTen MOGEs B ECTECTBoGHaHIM W TENHONDr U],
010402 TpHIARHSS MBTEMATHIS W UHPOPMETHK [T EAHONOMM NPGTPaN.H P33P MK OMMUH.EHETER
02.04.02 %Py, HBOPMSTHIKE H UHEBOPM.TERHOOTHiA (MHTE/MEICTUANbHEIE CHETeMb! W TEXHDAOT Vi)

3 KOHTAKTBL: +79189800003, savanna-05i ilTu, aokT.TERH. Hayk AHHa B [

Kparko of ACK-anamize ManBopks mGmacaui no ACK-aranisy

—Announcement of awn forts of the Eidos

When tying ta download your own fonks of the Eidos spstem from the folder:
C\idosRAAID_DATAWonish it is found that they are missing!l

Ta fi the situation. you nesd to downiaad the fork update fils

Pétp:/kc kubagra,rurFants.exe hom the develaper's website and deploy Lpdates
in the system folder: o:\&idos-<% with the replacement of all files, and then un
the system as usual,

IF M3 “windows is Russified, then you do not need to do allthis, because eventhing
will be work fine with standard MS Windows fonts.

Kparka of ACK-aramiss Mon6opri nymau o ACK-ananvizy

Cravars ece nudnukawq npod.E B.Myuerko us Hayaroro suprana Kudrad (> 2 16)

Cravare Bee nufaukaumm npo.E.B.Muuetiko 1s Hayuoro syprana Kydrad (> 2 1)

CEPTHD®MKAT 06 0cBOSHHH CHCTEMBI “IRaoc” oT npod.E.B.Myuenko. MOMAAEPKKA

CEPTU®MUKAT 06 ocBoeHHM CHCTEMBI " Jiaoc” of npod.E.B.Nyuexko. NOONEPHKKA

ok Cancel

ok Cancel

— Banaie wan u napons

Login
B D Advantage Database Server (ADS) - OFF
Passwaord *

- Banaims unaa unap

Lagin
= D Advantage Database Server (ADS) - OFF
Password: *

0 patareis

1. Ecni ouoTema B aaHHof Manike samyeKaeTos enepesie, To fuet npowssegena IOKATHIALHA ouotemer,
7.2, GURYT UAAIEHEI 502 MRHAGHEHHA H 10 39B4TEH U 331050 MRAMACHS MUTH Ha BC8 §3361 ASHHEIK
NO PEKTHYECKIMY PACNONOKEHHID CHCTEMBI.

2. HoBog OkHG [AGBHONS MEHH MO OTKPLIBETE TOIEKG MOEAZ SAKRLTHA BCEK MRGALIAYLIK

—DeafieHHocT pafarsl & ceT!

1. ECAM GHGTeMa B A3HHOM NTie: SanycKaeTo Briepesie, To Byer npowssenera 10KATH3AUHA oucTeme,
T.6. BURUT UAEAEHEI ECE MPHAQHKEHHA H NO/IS30BATSH W 33HOBD IRGNAG aHS! MUTH Ha BC# G336 AaHHEIX
N0 PARTHIECKOMY PACMOAHKEHHID CHETEMBL

2. HoBog oo FASBHATG MEHKD GG TKRLIBTE TOABKE NGEAE 3KFETHA BCEK MPEASRYLIK,

—TTPHI ABLIBHIHE K PASMBLLIEHH UHTEANSKTUAB b OBABIHBIK 3RO

Ysaikaentoie nonbansareny cHorans: “3in0c” 50 scem nipe: hitp:/lc kubagro nufmapS, phel

rpunceral [pesna 1.3). [LA paspaBoTkH MPUACHEHR PEKOMEHLYETOR GSHAKCHMTEOR & HHOT PUKILHEF A
wiawHes o aapecy: hitp:lc kubagro ruaidas/Haw_to_make_vour_own_cloud_Eidos-application pdf

Mpowy sac orHecrucs DTBETCTBEHHD « ka4ecty paspaBoTku MPHIISHEHY U EX0 BMCaHHO W pasMellaTt
TOABKO PESPABOTAHHEIE BaMH SHIHG IPUACIKEHHS, CIIMGaHHBIE B GOOTESTCTBMN Co cTaraapTon [MAAD. 310
WINPT B MHPE CTAHASPT H3CKEHHA HAYHELE PESUTATOR, NPHUHATEI B HAUKGMETPUYBCKIK 6333k
Scopus WWeb of science [WoS). DNUCaHAE, T.6.Er0 TERCT U BCe BEIGAHEIE POPMb! W CKPUHLIOTbI, AOMKHO

00 IPHACKEHMI MPHBSASHE! B pALe PaBOT aBTopa W pasPaBoTAKa cHETeme “JAoc' mpod E.B. Myusrro,
HarRHMeR Mo Cosike: s/ unm. esearchgate.net/publication/ 36221 1631

Kparko of ACK-aHankze Noadoprkm nyGaukaumi no ACK-aHanusy

TIPHMNELAI0 PASMELLATS CBOM UHTENMEKTYANbHbIE 0BNaHHbIe HA0C TPUADHEHIR. 370 AETGETCA B AMCTETYEpe

NOMHOET I conTBeToTB08aTS MARENH, NONYHEHHOI & CHeTEMS "SAR0C! Ha MPUBETEHHBIH MCHOAHbE: AHHbH
IPH BEIMOAHEHMA BOEH MUHKTOB 3TOND ONUCaHHS. TTPHMERs! MOAOGHSIX OMACEHU WHTEANEKUTANbHbIK OENGHHbI

—TMoACHEHHE & HEKOPPEKTHAM 3aMYcKe HOTens) “3Rnoc"

LCTyqeHTE! M HEKOTOpBIE APYTHE NOAL30BAT M WHOMa 33MCKAIaT CHETeMy " BHa0c” HexoppeiTHo:

-+ & MBNKE SErPYSKH WM Ha paBote cToNe;

- B SUHHEE MHCTAMNALHN CHETEME! "DIAL0C", KOTOPEIA CKEUBAA ¢ C3HTa PaspaBaTUAkE;

- & MaNKe, B NYTH Ha KOTOPYO BETPENAITER MPOBEss! M KUPUAAHLA

Kpante Toro MHOMAa GHOTEMY GaNYCKAIaT B DAHOM 1 TOM H(E NaNKe HECKONLKO Pa3, Y8rD ASaTk Henban

B8 MOMH 3AMUCKETE HECKONEKO PSS QAHOBDEMEHHD Ha OIHOM KOMMEKITEDE, HO B DAHERK NANK aH]
HERORPERTHEN 3AMYCK CHCTEME! "IHA0C" BEISEIBSET QWHBKY HENDAHEHHA, [103TaMY NPHEGAHTCA NPOBERATE
KOPPEKTHOCTE 3aNYeKa cueTersr "3oc”. (AHAKD 3T NPOBEPKA SEHUMAET ADBONHO MHOMD EPENEHIL
TMoaToMy OHE DGTAENEH TONEKD B MoYe sanycka cvoTemer ' START_AIDDS¥.exs'". 8 5 uononsmon
MoAYNE Cantalt cHeTen! " AIDDSX exs" OHa BKNIOUSETCA/TTK IUAETEA B SEBHCUMOCTI OT COLERKEHMA
TexcToBora paiina: “Checking_the_comectness_of_the_module_launch_AIDOS % 1t "ON"# OFF"
DriaeTing, 4ro vogyns samycka crcteror ' START_AIDDS ¥ exe' kpome NPOBEpKH KOPPEKTHOSTH
33NYCKE CHCTEMBI BLLe NPOBEPRET LEADCTHOCTE MENOAHUMOTD MONYAR cucTems " AIDOS X exe’ 1

Hasiuwe OBHOBASHU] Ha GaiTe SETOPa 1 paspataT-bika cveTes! nposE B Mlyuerro. Ecam obrosneris
£CTE, T 0HH CRAMBEITCA, TeA U ==

Kparko of ACK -aHanvse Moadopki nudnkkaumi no ACK-aHanmzy

Cravats BGe nyGkau podE B Nuuerko s Haywrora xyprana KysTAd > 2 1]

Cravams 508 Ny kaun 1pod E B fTyuerko us Hagaroro supriana KysTad (> 2 M)

CEPTUOMKAT 06 0CBOEHWM CHETEMBI "3i0C" OT Npoh.E.B.Myuenko. NOMEPHKKA

CEPTHOMKAT 00 0CBOGHHM CHCTEME! "3H10C" 0T Npod.E B.Nyuenko. MOMNEPKKA

ok Cancel

ok Cancel
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Janalme WA M Naponk:

Login :
|E . Advantage Database Server (ADS) - OFF
Pazsward: |-x-

DcofeHHOCTH padoTel B CHCTEME:

1. Ecnu cvcTema B aHHoR Nanke SanyckasTcd ENepeele, To Gynet npouseegeda NOEAMTKM 3ALMA cucTemel,
T.&. GUAYT YaaneHe! BCE NPMACHKEHHA W NONES0ESTEAM M 38HOB0 MPONMCaHE! NYTH Ha BCe Ga3kl 0 aHHER
N0 PAKTHYSCKOMY DACMAONDHEHHD CHOTEMBL

2. HoBoe orHO rIAEHOMD MEHKD MOKHD OTEPBIESTE TONBKD NOCNE SAKPBMTHA BCEX NPEdbiaYL =,

MpegnoseHHa of yoayras © Norow o ACK-aHaniza 14 cucterel "Jigoc’

Mpog E B MNyueHko - 38TOp M paspatoTyuk, AETOMETMEMPOESHHOMD CHCTERMHO-KOrHWTUMEHOrD SHAMMSS
[ACK-aHanK3] W ero NporpattHor D MHCTPYMEHT APHA - MHTEMNEKTYANEHON CHCTERME "JH00c" MOMET:
eeware CEPTHRMUEAT (B3 nekTpoHHON dopre] 00 YCNEWHOM OCEOEHMM SHAHHIA, YMMEHME M HABLIKDE,
HEOBHOQMMEIE 007 Pa3patoTkH coSCTEEHHOrD MHTEANEKTYaAEHOMD ofnayHora JHgoc-NpHASKEHMA 1
Er0 pastEWEHIHM B JiHgoc-o6nake, http: /fresearchgate. netd 1 s PHHL: hitps: Aelibrany .

B ozmokHE! Tak e

-3ETOPCKOE CONPOBOKAEHHE I KOHCYNETALMA N0 paspatoTk e JAq0c-NpHUNokEHHE B Carblid DS Md4HBI
NpEAMETHER O8AaCTAR H Aae NPOCTO paspatoTka M onkcaHHe 3H00c-NpHA0KEHHE;

- 3aKa3Han 00patoTka cHeTerel "3H00C" © YYETOM NoKENaHWA SaKasyMKa.

B onbwoi ofbetd HAYYHOR W Y4EGHO-METOAMYECK 0N MHPOPRSUHK HAX0OMTCA N0 CCRINKAM B PEbe B2
cucTemMel "Akgoc”. MHCTpYKUMA No paspadoTke MHTENNEKTYaNEHER 08NauHER 3 HLoC-NPHACHKEHMEA,
BEKDYAIOWEA MHDOPMALHID 06 MCTOMHMKAY 4aHHER 817 MAWKWHHOrS adydeHia [ML] 1 watnoHe
ANUCAHWA 3 HAOC-MPHMAMKEHE, 3 Takke Buae-3aHATHA npod E B MyueHko, HasoaWTea No cobiike:
http: 4/l kubagro.rudaidos/Haow_to_make_your_own_cloud_Eidos-application. pdf

e-mail. prof. lutzenko@gmail com

K.partko o6 ACK-aHanKze Moggoper nydmkaudi no ACK-aHanuzy

CrauaTe BCe NYGaMEaw[d npod E B MyueHko 1z HayyHoro skypHana Kyalad > 2 7a)

CEPTH®HUKAT of oCEBOSHHH CHCTeMBI "SRgoc” or npod.E.B.MIyuenko. MOOOEPHEKA

Ok | LCancel |

Pucynok 2. TutyJjibHBIe BUI€OTPAMMBbI BepCHHU cUcTeMbI «Jiigoc» Ha XBase++

2.5. lenb 1 3agaum paboTbl

Leabo paGoThl ABISETCS PEIICHUE TTOCTABICHHON TTPOOJIEMBI.

Joctmwxkenue mnoctaBieHHol menmu B ACK-amammze oOecrneunBaeTcs
pelIeHrUEeM CIEAYIOIUX 3a0ay U MoJ3aa4d, KOTOPbIE MOJIy4aloTCs B pe3yibTare
JIEKOMITO3UIINH LIETTU U SIBIISIIOTCS IManamu €€ TOCTIKCHHUS:

3adaua-1. KorHUTHBHAS CTPYKTYpHU3ALMSI PEIMETHON 00IaCTH.

3adaua-2. ®opmanuzaiys NpeIMeTHON 00IacTH.

3adaua-3. CuHTE3 CTATHCTUYECKUX U CHCTEMHO-KOTHUTHBHBIX MOJEIEH.
MHuoronapameTpudeckasi TUITU3AINS U YaCTHbIC KPUTCPUN 3HAHUMA.

3adaua-4. Bepudukaius Mojenei.

3adaua-5. Bei6op Hanbosee J0CTOBEPHOM MOJIEIIH.

3adaua-6. CucremHast uACHTUPUKALKA U TPOTHO3UPOBAHUE.

3a0aua-7. llonnepkka TPUHATHS pelieHui (YNPOILICHHBIH BapUaHT
NPUHATUSL pElIeHUN Kak oOpaTHas 3ajada MPOTHO3UPOBAHUS, TO3UTUBHBIN U
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HeraTUBHBIM MH(pOpMaImoHHBIE MOPTpeThl KiaccoB, SWOT-ananu3; pa3BUTHIM
anropuT™ npuHATHs pemenuit B ACK-ananuse).

3adaua-8 uccnenoBanre 00bEKTa MOJICTUPOBAHMS ITyTEM HUCCIIEIOBAHUS
€ro MOJIEJH, 8KIIoYaem pso nood3zaoay.

8.1) nuBeptupoBanHsie SWOT-amarpaMMbl 3Ha4YeHUH OINMUCATEIIBHBIX
1IKaJl (CEMaHTUYECKHUE TTOTCHIIUAIBI);

8.2) xacTepHO-KOHCTPYKTHBHBII aHAIH3 KIIACCOB;

8.3) KJ1acTepHO-KOHCTPYKTHBHBIN aHAJIN3 3HAUCHUH OIMMCATEIbHBIX IITKAJ,

8.4) Mozens 3HaHWIA CUCTEMBI « DHUI0C» U HEJIOKATbHBIE HEUPOHBL,

8.5) HesokanbHas HEHPOHHAS CETh;

8.6) 3d-unTerpaiibHbie KOTHUTHBHBIC KAPTHI;

8.7) 2d-uHTerpaibHble  KOTHMTHUBHBIC  KapThl  COJCPXKATEIBHOTO
CpaBHEHHUSI  KJaccoB  (OMOCpeJOBaHHBbIE  HEUETKHE  MPaBIONOJI00HbBIC
paccyXJieHus);

8.8) 2d-uHTerpasibHble  KOTHMTHUBHBIC  KapThl  COJCPKATEIBHOIO
CpaBHEHUS 3HaUCHUN (PaKkTOpOB (OMOCpPEOBAaHHBIE HEUETKHE MPABIONOI00HBIC
paccyxacHus);

8.9) xoruuTHBHBIE QYHKIUY;

8.10) 3HaYMMOCTh ONMMCATENBHBIX KA M UX IPaJIallii;

8.11) cTerneHp NETEPMUHUPOBAHHOCTH KJIACCOB M KJIaCCH(HKAITMOHHBIX
IIIKaM).

JUist naHHO#M paboThl 0cO00€ 3HAUYEHHE MMEET pellleHHue noxazaaadd 8.1,
T.K. OHA IO3BOJISIET JIETAIbHO MCCIICOBATh BIMSHUE KaXIOW XapaKTEPUCTUKH
BHEIITHEH Cpe/ibl Ha 00BhEM MPOTaK.

Ha pucynke 3 mnpuBeneHa mocineoBaTeIbHOCTh MPeoOpa3oBaHUs
MCXOJIHBIX JaHHBIX B MH(OpMAIMIO, a €€ B 3HAHUS M MPUMEHEHUS dTUX 3HAHUM
JUTSL peLIEHUsT Pa3IMYHbIX 3a7a4 B CUCTEME «DUI0CH:
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MocnepgoBaTenbHOCTL 06PaboOTKM AaHHbIX, MHOPMaLMK U 3HAHUIN B CUCTEMe «DMAO0CY,
noBbIleHUe YPOBHA CUCTEMHOCTU AaHHbIX, MHOPMaLUK U 3HAHUNA,
noBbIleHUe YPOBHA CUCTEMHOCTU MoAenen

KorHutuBHo-LeneBas cTpyKTypuU3aLvsa npeaMeTHOW o6nacTy (eAVHCTBEHHbIN HeaBTOMaTU3MPOBaHHbIV B cucteme «dnaoc-X++» atan ACK-aHanusa)
Ha 3atom aTane pa3paGoTunk UHTenneKTyanbHoro AUAOC-NPUNOKEHUS peLlaeT, YTO OH pacCMaTpUBaeT Kak 06 bEKT MOZeNIMPOBaHUA U YNPaBIIeHUs, YTO Kak
chakTopbl, ASUCTBYIOLINE HA ITOT OGBEKT, a YTO Kak GyAyLUMe COCTOSHUS, B KOTOPbIE 06LEKT YNpaBneHUs MOXET NepeiTyn Noa AeCTBMEM ITUX haKTOPOB

v

®dopmanu3sauua npegMeTHon obnactu (pex.2.3.2.2) )

4 )
CpeacTsa aBToMaTM3aLum 4 A Kif:csm&?v?éai;sii?e
CE LI (T Inp_data, Inp_data.xls wWwKanbl U rpafaumm (pex.2.1) Opis Sc. Gr OnS
AaHHb(I*))( -“HPOI(-,';:T)MHHe VicXOAHbIE AaHHbIE pols_ c, Gr_OpSc
uHTepdenchl > nucaTenbHble
\_ ) LwKanbl ¥ rpagaunm (pex.2.2)

O6yuarowas BLIGOpKa, N\ Obi_Kel h
3BeHTOnornyeckas 6asa Obi_zag Kogapl knaccos 06bekToB v
AaHHbIX (pex.2.3.1) 3aronoBKY 0GLEKTOB obyyatoLueit BbIGOpKK ( Obi_Krg
obyuyatoLLieit BbIGOPKK »  Koabl npu3HakoB 06bekToB
L \_ Y, K obyuyatoLLen BbIGOpKu

N )

4 CuHTe3 n Bepucbukauma mogenen (pex.3.5) )

Prc2
Abs
ManI/ILla YCINOBHbIX
Martpuua abcontoTHbIx YacToT
1 6€3yCrnOBHbIX NPOLEHTHBIX
(MaTpuua conpsKeHHOCTH,

pacnpegenexuil, pacuuTaHHas
KOppensLMoHHas MaTpuLa)
Mo uncy OGBEKTOB KNaccoB

CraTucTmyeckme Prcl

mopaenu (pex.5.5) MaTpuua ycroBHbIX

11 63y COBHbIX NPOLIEHTHBIX
pacnpenenexuil, pacu1TaHHast
10 YMCNy NPU3HAKOB KINAccoB

-

-

v
(CVICTeMHO-KOrhvn e A > — INF3 = : — )
mopenu (Mozaenu 3Hauwii) INE1 INF4 INF6 pasHoCTH WXy INF2 INFS INF7
PasHocTb PasHocTb
(UERDCICL R I T NEATMEEIED ROl-return on YCINOBHOW 1 ek e DS EEED ROl-return on YCIOBHOM U
Tunu3saums) (pex.5.5) 3HaHWI Mo . . TeopeTudecky 3HaHWil MO ) o
A .XapKesiiy investment 6e3ycrosHoi s AXapkesmy investment 6esycnosHoi
i BEposATHOCTeN yacToTamu ) BEpoATHOCTeN

T
R

BbiGop
Hanbonee 4OCTOBEpPHOW
mogenu (pex.3.4)

BbIXOA,
T.K. OCTOBEPHO
Mofzienu HeT

-

( o Y ) \
PelueHue 3apau (pex.4) PelueHue 3anay pacnosHaBaHus PelueHue 3agay npuHaTua Pewenve 3aaay nccnenosaqms
CUCTEMHOW MAEHTUMKaLMM peLueHuin (ynpaBneHust) npegmeTHOW obnacTv nytem
1 NporHo3upoBaHus (pex.4.1.2) (pex. 4.4.8, 6.3) nccneaoBaHvst ee Mogenu

- J

Ecrnun Mozenb agekBaTtHa, 4OCTOBEPHA, T.e. COOTBETCTBYET ,qeﬁcmmenbﬂocm, TO U pe3ynbTaTthbl PELLeHns 3a4ay B aTom Moenn Takke COOTBETCTBYHOT
[eNCTBUTENBHOCTU. DTO 3HAYNT, YTO ECNM OCTOBEPHOCTL MOAENM HIU3KA UMM HEM3BECTHA, TO MPUMEHSTL €€ ANS PELUEHNs peanbHbIX 3aaay Henb3s. Ecnv e aTo
AenaeTcsd, TO ABNAETCA aBaHTIOPU3MOM U npocbaHauMeVl Haykn.

O cooTHoLEHUN 3aAau.

- pacnosHaeaHue Knaccmj)mxa NS, UL eHTMQ}VIKa 1A U AWarHocTuka (STO 0OfHO N TOXe, T.e. CMHOHI/IM!:I). r‘lpm pelieHnn aTUX 3afady onpenensaeTca CTeneHb CXO[ZLCTBa/
pa3nuuusi obpasa KOHKPETHOro 06bekTa ¢ 0606LLEHHBIMY 0Bpa3amu Knaccos.

- WOEHTUVKALIMS 1 NPOrHO3MPOBaHWME (NP MAEHTUMUKALMN 3HAYEHNS CBOVICTB U NPUHAANEXKHOCTL 0GBEKTA K KNAcCy OTHOCATCS K OHOMY MOMEHTY BPEMEHW, a npu
NPOrH03npoBaHUn 3Ha4eHusa (baKTOpOB OTHOCATCA K NpoLuromy, a nepexon obbekTa noa ,Cl,el?lCTBVIeM TUX (baKTOpOB B COCTOAiHME, COOTBETCTBYHLLEE KracCy OTHOCUTCA K
6yayLuemy, no cyTu, NPOrHoO3mnpC - 3T0 MAeHTUd 6yAyLmMX COCTOSIHUN, T.€. 3TO TOXe MAEHTU(UKALUSA, HO He B NPOCTPAHCTBE (HacTosLeM), a B
NpoCcTpaHCTBe-BpeMeHH;

- IPOrHO3MPOBAaHME W MPUHATUE PeLlieHWid (MPY NPOTHO3MPOBAHMM MO 3HAYEHUAM (haKTOPOB, AENUCTBYIOLMX HA OOBEKT MOAENUPOBaHHS, ONpeaensieTcs B kakoe Gyayliee
COCTOSIHIME OH NepeiaeT noa 1x AencTBrUeM. Mpu NPUHATUN peLLeHuii, HaoGopoT, no ByayLLemMy LeneBoMy COCTOSIHUIO 0ObEKTa MOAENMPOBAHMS ONPEAEnsIoTCs 3HaUeHUs!
¢hakTopoB, KoTOpbIE 0BYCNABNMBAIOT €10 NEpexoA B 310 ByayLuee LeneBoe COCTosHME. Takum 06pasom 3agaya NPUHATMA peLueHuit ABNsAeTCA obpaTHOM No
OTHOLLEHMUIO K 3afja4e NPOrHO3MPOBaHMS);

- NPUHATUE PeLeHN NyTEM MHOTOKPaTHOIO MHOFOBaPWUaHTHOIO NPOTHO3VUPOBAHMS NPY PA3MNYHBIX COYETAHUSIX 3HAYEHUIT (haKTOPOB HEBO3MOXHO 13-3a KOMBUHATOPHOTO
B3pbIBa. [1POrHO3MpOBaHNe MOXET ObiTb 3NEMEHTOM NPUHATUS PELIIEHNs, T.€. MPUMEHEHO A1 OLieHKU aleKBaTHOCTU paccMaTpuBaeMoro yxe paHee cchopMUPOBaHHOTO
[IPYrMM METOZOM BapuaHTa PELUEHMS, HO OHO B PeasbHbIX Cry4asx, T.€. KOrAa MHOTO (akTopoB, He MOXKET GbITb MPUMEHEHO ANl BbIpaGOTKM CamMoro BapuaHTa peLueHus;
- NPUHATME PeleHn 1 nccrefoBaHe Moaenvpyemoil NpeaMeTHoON obnacTy (3aaaya NPUHATUS PeLeHNi ABNSAETCH 06paTHOM NO OTHOLLEHWIO K 3aaaye
NPOrHO3MpOBaHMs TOMLKO B NPOCTEULLEM CryYae: B cnyyae ucnonb3oBaHus SWOT-aHanusa. OgHako SWOT-aHanm3 UMeeT CBOM OrpaHUYeHuNs: MOXET ObiTb 3afaHo
TOMbKO OAHO ByayLiee LieneBoe COCTOSHWE, HEKOTOPbIE peKoMeHayeMble (DaKTOPbl MOXET He BbITb TEXHOMNOTMYECKO U PUHAHCOBO BO3MOXHOCTU MCMONL30BaTh.
Moatomy B ACK-aHanuse u cucteme «31Maoc» peanv3oBaH pasBuTbIii anropuTM NPUHATUS peLueHui n.6.3 B koTopoM kpome SWOT-aHanu3a Ucnonb3yTes Takke
pesynbTaTbl PELUEHs 3aAa4n NPOrHO3MPOBAHMS U PE3ynbTaThl KNAacTEPHO-KOHCTPYKTUBHOTO aHanu3a KIaccoB U 3HaYEHWN (hakTopoB, T.e. HEKOTOpbIe pesynbTaThl
pelweHna 3agavm nccnenoBaHna I'Ipe,ELMeTHOVI 06ﬂaCTI/I.)

Pucynok 3. IlocienoBaTe/ibHOCTH MPeo0pPa30BaHMs MCXOAHBIX IaHHBIX B HH(OpManuio,
a €€ B 3BHAHUSA U IPUMECHCHUSA ITHUX 3HAHM AJISl PCIICHUA PA3/IMYHBIX 3a1a49 B CUCTEME
«Iigoc» (Aranbl ACK-ananu3za)
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3. RESULTS (PE3YNbTATbI)

3.1. 3adaya-1. KOorHuTMBHas CTPYKTypu3auuma npeaMeTHOMN
obnactu. [1Be nHtepnpetauumn KrnaccumkaumMoHHbIX
M onucaTtenbHbIX WKan U rpagaummn
3.1.1. YHuBepcanbHasa noctaHOBKa 3afja4yu, He 3aBUcSALLas
OT NpeaMeTHOM obnactu

Ha sTane KOTHUTHBHO-NIIEIEBOM CTPYKTYypH3allMM MPEIMETHOM 001acTu
MBI He(pOopMaIM3yeMbIM IyTEM pellaeM Ha Ka4eCTBEHHOM YpPOBHE, 4TO Oyaem
paccMaTpHuBaTh B Ka4eCTBE 00OBEKTAa MOJCIUPOBAHUS, YTO B Ka4eCTBE (HaKTOPOB,
JNEUCTBYIOIIMX HAa MOJAEIHUPYEMBbId OOBEKT (IPUUYMH), @ YTO B KA4YECTBE
PE3yNbTAaTOB JIeHCTBHS 3TUX (haKTOPOB (mocieacTBuii). [1o cyTu 3T0 mocTaHOBKA
perraemMoi mpoOaeMsl.

OnucatenbHbIe MIKAJIBI CIYXaT 1711 OpMaIbHOTO ONUcaHusi (aKTopoB, a
KJ1acCU(PUKAIMOHHBIE — PE3YIbTATOB MX JEUCTBUS HA OOBEKT MOJEIUPOBAHMUS.
[[Ixanbl MOTYT OBITH YMCIIOBBIE M TEKCTOBBIC. TE€KCTOBBIC IIKAJIbl MOTYT OBITH
HOMUHAJIBHBIE U MOPSIKOBBIE.

KornutuBHas cTpyKTypHu3anus IpeIMEeTHON 00J1acTU SIBJSETCS MEPBbIM U
€AMHCTBEHHBIM HEAaBTOMATU3UPOBAHHOM B cucrteme «Jinmoc» stanom ACK-
aHanuza, T.e. Bce mnocienyromue stanbl ACK aHanu3a B HEH MOJHOCTHIO
aBTOMATU3WPOBAHBI.

B ACK-ananuze u cucreme «9UA0C» NPUMEHSETCS JIBE UHTEPIPETALUN
KJIaCCU(UKAIMOHHBIX W OMNUCATENbHBIX IIKaJd W Tpajaluil: cmamuuHas u
OUHAMUYHAA W COOTBETCTBYIOIIAs TepMHUHOJIOTUs (0000IIatomas, craTHIHas 1
nuHamu4Has). EcTh Takke 0000Imaromas HHTEpIpeTaus ¥ COOTBETCTBYIOMIAs
€l TepPMUHOJIOTHS.

Cmamuynas unmepnpemayus U mepmMuHoaI02Ui:

— rpaganuy KiacCH(PHKAIMOHHBIX KA — 3TO 0000IIaoIe KaTeropuu
BUJIOB 00BEKTOB (KJIaCChl);

— OIHKCATENbHBIC KB — CBOMCTBA OOBEKTOB, TPAJAIIMU OMKUCATEIbHBIX
IIKaJ — 3HAYE€HUs CBOMCTB (MPU3HAKK) OOBEKTOB.

Hunamuunas unmepnpemayus u mepMuHOI02UL

— rpajanuy KiacCU(PHKAIMOHHBIX KA — 3TO 0000IIaoINe KaTeropuu
OyIylmIMX COCTOSHUI OOBbEeKTa MOACIUPOBaHUsS (KJIAcChl), OIMMCHIBAIOIINE
pe3yJbTaThl IEUCTBUS (PAKTOPOB HA OOBEKT MOJCIUPOBAHUS B HATYPAIbHOM
CTOMMOCTHOM BBIPOKCHHH: HANpPUMEpP, KOJUYECTBO M KAYECTBO MPOIYKIIHH,
NpUOBLIL U PEHTA0ETBHOCTD;

— omucaTeNIbHbIe IIKalbl — (akTophl, JEHCTBYIOIIME Ha OOBEKT
MOJICIUPOBaHUsA, Tpajallid OMHCATEIbHBIX IIKAJI — 3HAa4YeHHUs (PaKTOPOB,
JEHUCTBYIONTHE HA OOBEKT MOJICITMPOBAHUS.

Qbobwarowias mepmMuHoN02UsL:

— KIaccu(UKAITMOHHBIC TITKAJBI U TPAJIalliu;

— OMUCATEIbHbIE IIKAJIBI U TPaJIalliH.
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3.1.2. KOHKpeTHOe peweHune 3agayum B oaHHOMU paboTte
I/ICXOI[HBIG JAaHHBIC 6BIJ'II/I B3ATHhI I10 CCBIIIKE.
https://www.kaggle.com/datasets/mikhail1681/walmart-sales

B nanHOli paboTe B KauyecTBE 00beKma MOOEIUPO6AHUA BHICTYNAIOT
marasuasl Walmart, B kauectBe ghakmopoe: Hamuune npas3IHUAKa, TEMIIepaTypa
BO3/lyXa CTOMMOCTh TOIUIMBA, HWHIEKC MOTPEOUTEIBCKUX II€H U YpPOBEHB
oe3paboTuiel (Tabiuia 1), a B KayecTBE pe3yabmamos JSUCTBUS DTHX
(dhakTopoB — 00beM TIpoJIaXK (TabauIa 2):

Tabauna 1 — OnucaresbHbie MIKAJBI ((PaKkTOpPBI)
KOD_OPSC | NAME_OPSC
Holiday_Flag
Temperature
Fuel_Price

CPI
Unemployment

HUcmounux: C:\Aidos-X\AID_DATAVA0000001\System\Opis_Sc.xlsx

nlbhlw|n|k |l

Ta6auna 2 — KnaccupukanuonHbie MKAJIbI (Pe3yJbTAThI IeiicTBUA ()AKTOPOB)

KOD_CLSC | NAME_CLSC
1 Weekly_Sales

Ucmounux: C:\AIdos-X\AID_DATAVA0000001\System\Class_Sc.xIsx

Hnst opmupoBanust xlsx-daitnoB, mpuBeeHHBIX B Tabmumax 1 u 2,
HE0OXOMMO BBHITIOJIHUTH B cucteme "Difoc” pexum 5.12.

3.2. 3adaya-2. Dopmanusaums npegmeTHON obnacTtum
3.2.1. YHuBepcanbHasa noctaHOBKa 3afjayu, He 3aBuUcsALLas
OT NpeaMeTHOM obnacTu

Ha »sranme dopmammzanum mnpeaMeTHOW o00yacTd  pa3padaThiBatOTCA
KJIacCU(DUKAITMOHHBIC W OMHMCATENIbHBIC KAl U TPAJAIliU, a 3aTEM UCXOHBIC
JIAHHbIE KOOUPYIOTCA C MX HUCIOJIb30BAaHUEM, B PE3yJIbTAaTE YEro IMOJTYy4aeTCs
oOy4aroriasi BeiOOpka. OOyuaroniasi BeIOOpKa, MO CYTH, MPEACTaBISET COOOM
UCXOJIHbIE TTAHHBIC, HOPMAIU308AHHble C TIOMOIIBI0 KIACCU(DHUKAIMOHHBIX |
OMMCATENbHBIX IIKaJdl W Trpajalui. OTUM CaMbIM MOJIFOTaBIMBAETCS BCE
HeoOxoauMoe i BeImosiHeHus cieaytomero stana ACK-ananmmza: cuHTe3a u
BepU(PUKAIIUU CTATUCTUYECKUX U CUCTEMHO-KOTHUTUBHBIX MOJIEIICH.

B cucreme «Ditnoc» umeercs OOJbIIOE KOJIMYECTBO Pa3HOOOPA3HBIX
ABTOMATH3UPOBAHHBIX TporpaMMHbIX uHTepdeiicoB (API), obecneunBarommx
BBOJI B CUCTEMY BHEITHUX JAHHBIX PAa3JIUYHBIX TUIOB: TEKCTOBBIX, TAOJUYHBIX U
rpaduyecKux, a TaKXKe APYTHMX, KOTOPbIe MOTYT OBITh MPEACTaBJIEHBI B 3TOM
Bujae. Hanpumep, aynuo wnu ganHble snekTpodHiiedanorpammel (DLIY) wmwm
kapauorpammel (OKT).


https://www.kaggle.com/datasets/mikhail1681/walmart-sales
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OtuM obecreunBacTCs BO3MOXXHOCTH KOM(OPTHOTO JIsi TOJIE30BATEI
NPUMEHEHHUS CUCTEMBI «DWUI0C» IS MPOBENCHUS HAYYHBIX HCCIICIOBAHUHN W
peIIeHUs] MPAKTUYCCKUX 3a/1ad B CAMBIX Pa3JIUYHBIX MPEIMETHBIX OOJIACTAX U
HAIpaBIICHUSX HAyKH, TNPAKTHYECKH Be3le, TJe YCIOBEK IPUMCHSCT
€CTECTBCHHBIN HHTEUTCKT [48, 49].

3.2.2. KoHKpeTHOe pelwieHMe 3agaum B AaHHOM paboTe
Taoauna 3 — McxoaHble JaHHbIE 110 BJIUSIHUIO PA3JIMYHBIX (aKTOPOB
Ha 00beM MPOIaK

Store,Date,Weekly_Sales,Holiday_Flag,Temperature,Fuel_Price,CPl,Unemployment
1,05-02-2010,1643690.9,0,42.31,2.572,211.0063582,8.106
1,12-02-2010,1641957.44,1,38.51,2.548,211.2421698,8.106
1,19-02-2010,1611968.17,0,39.93,2.514,211.2891429,8.106
1,26-02-2010,1409727.59,0,46.63,2.561,211.3196429,8.106
1,05-03-2010,1554806.68,0,46.5,2.625,211.3501429,8.106
1,12-03-2010,1439541.59,0,57.79,2.667,211.3806429,8.106
1,19-03-2010,1472515.79,0,54.58,2.72,211.215635,8.106
1,26-03-2010,1404429.92,0,51.45,2.732,211.0180424,8.106
1,02-04-2010,1594968.28,0,62.27,2.719,210.8204499,7.808
1,09-04-2010,1545418.53,0,65.86,2.77,210.6228574,7.808
1,16-04-2010,1466058.28,0,66.32,2.808,210.4887,7.808
1,23-04-2010,1391256.12,0,64.84,2.795,210.4391228,7.808
1,30-04-2010,1425100.71,0,67.41,2.78,210.3895456,7.808
1,07-05-2010,1603955.12,0,72.55,2.835,210.3399684,7.808
1,14-05-2010,1494251.5,0,74.78,2.854,210.3374261,7.808
1,21-05-2010,1399662.07,0,76.44,2.826,210.6170934,7.808
1,28-05-2010,1432069.95,0,80.44,2.759,210.8967606,7.808
1,04-06-2010,1615524.71,0,80.69,2.705,211.1764278,7.808
1,11-06-2010,1542561.09,0,80.43,2.668,211.4560951,7.808
1,18-06-2010,1503284.06,0,84.11,2.637,211.4537719,7.808
1,25-06-2010,1422711.6,0,84.34,2.653,211.3386526,7.808
1,02-07-2010,1492418.14,0,80.91,2.669,211.2235333,7.787
1,09-07-2010,1546074.18,0,80.48,2.642,211.108414,7.787
1,16-07-2010,1448938.92,0,83.15,2.623,211.1003854,7.787
1,23-07-2010,1385065.2,0,83.36,2.608,211.2351443,7.787
1,30-07-2010,1371986.6,0,81.84,2.64,211.3699032,7.787
1,06-08-2010,1605491.78,0,87.16,2.627,211.5046621,7.787
1,13-08-2010,1508237.76,0,87,2.692,211.6394211,7.787
1,20-08-2010,1513080.49,0,86.65,2.664,211.6033633,7.787

Hcnonb3ys cranaapTHbie Bo3aMokHocTH MS EXcel, ucxoonwie oannvie u3z
maonuysl 3 npeocmasgum 6 euoe, CMAHOAPMHOM O0Aa cucmemvl «IUO0CH
(Tabsuna 4):

Ta6auna 4 — Excel-tadiuma ncXoQHbIX JaHHBIX B CTAHAAPTE CHCTEMBI «Jii10¢»

Store Date Weekly Sales Holiday_Flag Temperature Fuel_Price CPI Unemployment
4 12.10.2012  2133026,07 False (no) 57,11 3,603 131,1083 3,879
4 05.10.2012  2209835,43 False (no) 63,07 3,620 131,0757 3,879
4 26.10.2012  2149594,46 False (no) 63,64 3,514 131,1931 3,879
4 19.10.2012  2097266,85 False (no) 64,46 3,610 131,1500 3,879
4 14.09.2012  2117854,60 False (no) 68,20 3,706 1309777 4,077
4 21.09.2012  2119438,53 False (no) 68,97 3,721 131,0103 4,077
4 28.08.2012  2027620,23 False (no) 71,74 3,666 131,0430 4,077
4 24.08.2012  2125241,68 False (no) 75,76 3,610 130,8382 4,077
4 31.08.2012  2081181,35 False (no) 76,47 3,646 130,8854 4,077
4 13.07.2012  2100252,61 False (no) 76,86 3,224 130,6830 4,077
4 20.07.2012  2175563,69 False (no) 79,14 3,263 130,7013 4,077
4 06.07.2012  2224499,28 False (no) 80,37 3,187 130,7196 4,077
4 27.07.2012  2048613,65 False (no) 81,06 3,356 130,7196 4,077
4 17.08.2012  2283540,30 False (no) 81,41 3,552 130,7910 4,077
4 07.09.2012  2125104,72 True (yes) 82,09 3,709 130,9325 4,077
4 10.08.2012  2193367,69 False (no) 83,21 3,476 130,7562 4,077
4 03.08.2012  2174514,13 False (no) 83,36 3,374 130,7379 4,077
40 06.04.2012  1132064,23 False (no) 36,54 3,957 137,7971 4,125
23 06.04.2012  1604605,69 False (no) 37,43 3,957 137,7971 4,125
40 13.04.2012  857811,17 False (no) 40,65 4,025 137,8680 4,125
23 13.04.2012  1231752,54 False (no) 41,81 4,025 137,8680 4,125
40 04.05.2012  993311,59 False (no) 44,47 3,991 138,0332 4,125
23 27.04.2012 127775876 False (no) 44,62 4,023 137,9781 4,125
23 04.05.2012  1317379,68 False (no) 45,88 3,001 138,0332 4,125
40 27.04.2012  875372,91 False (no) 47,51 4,023 137,9781 4,125
40 11.05.2012  967729,35 False (no) 52,06 3,947 138,0883 4,125
23 11.05.2012  1321914,34 False (no) 52,90 3,047 138,0883 4125
40 20.04.2012  896979,93 False (no) 55,30 4,046 137,9231 4,125
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Tabnuua 4 UMeeT ClIeaYIONIYI0 CTPYKTYPY:

— KaXKJasi CTpPOKAa OINUCBHIBAET OJMHY HENENI0 KOHKPETHOIO Maras3uHa,
Bcero — 5789;

— KaXJI0€ Had1100eHue ONUCHIBACTCS OJJHOBPEMEHHO 08YMsA CIOCOOAMMU:
C OJIHOM CTOpPOHBI, 3HAYCHUSIMH (HAKTOPOB, JEHCTBYIOIIMX Ha OOBEKT
MOJEIMPOBAaHUS (JIMHIBUCTUYECKUE W YHCIIOBBIE IIE€PEMEHHBIE, TIpaJaliu
OTKCATENbHBIX IIKaJl, OeCHBETHBIA (oH B Tabmuie 4), a ¢ APYrol CTOPOHBI
pe3ynbTaTaMu JEHCTBUA JTHX (PAKTOPOB, BBIPAKEHHBIMH B TEKCTOBBIX U
YHUCIIOBBIX IIKaJaX B Pa3HbIX €IuWHUIAX u3MepeHust (xenteiii (oH). Takas
CTPYKTypa ONMHUCAHUS HAOJIOJACHUN B TEXHOJOTUAX UCKYCCTBEHHOTO UHTEIJIEKTa
HA3bIBACTCS «OHMO0ZUE» W MOJEIN TMpeACTaBiIeHU 3HaHuN MapBuHa
Muncku (1975) HazbIBaeTCs «@hpetim-IK3emnaapy;

— 1-9 1 2-9 KOJIOHKH — HE SIBJISIETCA IIKAJION U COJEpKaT HOMEp Mara3uHa
U JaTy, B JaHHOM paboTe HE y4acTBYIOT.

— 3-51 KOJIOHKA — 3TO KJIaccU(MKAIMOHHAs IIKaJla — 3TO LIKaja YUC/106020
THUIIa OMMCHIBAIOIINE pe3yibmamsl NeUcTBUS (HaKTOPOB B PA3IMUHBIX €IUHUIIAX
n3mepenus (tabnuna 4). B o0miemM ciiydae B MCXOAHBIX JAAHHBIX MOXET OBIThH
3HAYUTEIBHO OO0JbIIE KIACCU(PUKALMOHHBIX MIKAJl, ONUCHIBAIOIIUX PE3YJIbTaThI
nedctBusd  (akTOpoB HAa OOBEKT MOJACIHUPOBAHUS B  HAMYPAIbHOM W
cmoumocmuom BbpaxeHuu [8]: Hampumep, Koiuuecmeo W Kauecmeo
IPOIYKUUHU, HPUOBLIL U PEHMADEIbHOCHLb.

— KOJIOHKH C 4-#1 mo 8-10 — 3T0 omucaTeNbHbIe MIKaIbl, (OPMATU3YIONINE
(akTophl, TEHCTBYIONIHE Ha 0O0BEKT MojearpoBanus (Tabiuna 4). DTH mIKajbl
MMEIOT YHCIIOBOM M TEKCTOBBIM THUII W WX TpajalusMH  SIBJISIIOTCS
JIMHTBUCTUYECKUE U YHCIIOBBIE IEPEMEHHBIE;

— IIPU BBOJI€ JIAHHBIX B CUCTEMY «DWUI0C» HYJIHU U MPOOETbI B UCXOTHBIX
JAHHBIX MOTYT PacCMaTpyBaThCA KaK 3HAYalllMe WIM KaK OTCYTCTBHE JTaHHBIX.
1-# BapuaHT 1 Oy/€T UCIIOIB30BaH B JAHHOU padorTe.

MaremaTudeckas MOJIeNIb CUCTEMBI «IUI0C» 00eCIIeYMBaeT yCTOMYMBOE
BBISIBJICHUE B CONOCTaBUMOM (opMe CHJIbl U HaIpaBi€HUS NPUYUHHO-
CIIEICTBEHHBIX  3aBUCUMOCTEH B  HENOJHBIX  ((hparMeHTUPOBAHHBIX)
3alllyMJICHHBIX B3aUMO3aBHCHUMBIX (HEIIMHEHHBIX) JAHHBIX OYECHb OOJIBIION
Pa3MEpPHOCTH YUCJIOBOW M HE YUCIOBOW MPUPOABI, U3MEPSEMBIX B Pa3TUUYHBIX
TUMAaX IIKad (HOMUHAJIBHBIX, MOPSAJKOBBIX M YHCJIOBBIX) U B Pa3IUYHBIX
eAMHUIIAX U3MEPEHHUS.

Taxum o6pa3om, cuctema «UA0C» HE MPEABIBIAET UPE3MEPHO JKECTKUX
MPAKTUYECKA HEBBITIOJIHUMBIX TPEOOBaHWUN K UCXOJHBIM  JIaHHBIM, a
oOpabaTpiBaeT T€ JaHHBIE, KOTOpHIE peajbHO ecTh. Hampumep, momoOHBIC
MIPE/ICTAaBIICHHBIM B Ta0suiie 4.

B cucreme «Ditnoc» ectb 6 OCHOBHBIX aBTOMAaTHU3UPOBAHHBIX
nporpamMmubIX uHTep(dericoB (API), obecrieuyuBaronMx BBOA B CHCTEMY H
WHTEJUICKTYalIbHYI0 00pabOTKY YMCIIOBBIX, TEKCTOBBIX U TpadUUECKUX JTaHHBIX,
NIPE/ICTABICHHBIX B BUJE Tabiuil U (aitioB. Bo3moxkHa o0paboTka U apyrux
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BUJIOB JaHHBIX (Hampumep, AaHHBIX 3emierpsicenuit, D3I, DKI, ayanmo u
BHUJIC0), KOTOPBIC BO3MOXKHO IPEJICTABUTH B 3TUX Popmarax (PUCYHOK 4).

| € (C*) Nepconansran nrennextyanaran ornaiin cpeas “3MAOC" (Cuctema "Sitnoc”), (C7) asTop  paspaboruuk npod.E.B./lyuenxo, beta-version, rel: 14.12.2025. - o X

1. ALMUHUCTPHPOBAHHE

2. Dopmanuaauma
npeameTHoil obnacti

7. Buixog

3. CuHTea, Bepudukayma u
yRydleHue Moaeni

4. PeweHue 3agau c

o

. Cepauc

NPUMEHEHUeM MOoAenu

6. O cucreme

2.1. KnaccuimkauynoHHee
WKank! W rpagaunn

22 OnwcaTeneHsle WKankl i
rpagaywn

2.3. Beoa obydarowei

Beibopki

2.4_TMpocmotp
aBeHTONOrMYecknx Gaa
LaHHBIX

2.3.1. PyuHoi
BEOA-KOPPEKTUPOBKE
ofyuatoweil esBopki

2.3.2. MporpammHele
WHTEPGEACE! C BHELLHUMA
Bazamu faHHLX

233 Ynpaeneuune
obyuatoueil Bebopkoit

2.3.4. NlokogupoBaHue
COUETAHMUIA NPHIHAKOB B
obyuatowyeil Bxibopke

2.3.2.1. M'MnopT AaHHLIX 13
TEKCTOBLIX ainos

2.3.2.2 YnuBepcansHsiit
NpOrpaMMHBIi UHTEPHEAC
WMNOPTa A3HHBIX B CUCTEMY

2.3.2.3. Mmnopt faHHbIX M3
TPaHCNOHNPOBAHHEIX
BHELLHMX 5233 [aHHEX

2.3.24 Oundposka
W300paKEHHA N0 BHELUHHM
KOHTypam

2.3.2.5. Oundpoeka
naobpamennii no Bcem
NUKCEeNAM W CNekTpy

2.3.2.6. CueHapHslit
ACK-aHan1a cMMBONEHBIX 1
YUCNOBLIX pPALOB

2327 TpaHcnoHupoBaHue
haiinoe NCXOAHBIX 4 aHHBIX

2328 ObveguHenne
HECKOMbKIX fiaiinos
MCXOJHEIX AaHHEIX B OAHH

2329 Pasbnexne
TXT-thaiina Ha daiinsi-abaays

23210 CSV => DBF
KOHBEpTEp CcUCTemMEl "3igoc”

23211 MNporHoa cobemui
10 acTponapaMerpam no
H.A.MepeaHuyeHko

23212 TporHoanposaHie
3EMNETPACEHMIT METOA0M
H.A.HepenHudeHko

2.3.2.13. Yemnmonar
RAIF-Challenge

2.3.2.14. Yemnuonar
RAIF-Challenge

2.3.2.15. Beraeka
NPOMEXYTOUHIX CTPOK B
haiin MCXOAHBIX AAHHBIX C
WHTEpRonAuMed 3Ha4eHui
COCEAHUX CTPOK B YHCNOBGIX

2017-APl-bank 2017-APl-retail

uiKanax

wikanax u ofbeguHeHEn
(uepea pazgenurens)
IHAEHNI B TEKCTOBLIX

ToToe k patore

PucyHnok 4. ABTOMaTH3MpoBaHHbIe NPOrpaMMHbIe HHTepdelichbl
(API1) HoBoi1 Bepcuu cucteMbl «Jii1oc», HanmMcaHHOoi Ha Python

JI71s1 BBOJA UCXOAHBIX JaHHBIX, MPEACTABICHHBIX B Tabuuile 4, B CUCTEMY
«OUI0C», HCHOJB3YETCS OOWH K3 €€ aBTOMATHU3UPOBAHHBIX IMPOTrPAMMHBIX

unrepdeiicor  (API),

a MMEHHO YHUBEpPCAIbHBIN

nporpaMMHBIA HHTepdeiic BBoa nanubixX u3 (daiiaoB MS Excel (API-2.3.2.2).
Tpeboanus API-2.3.2.2 x WCXOAHBIM JaHHBIM TOJPOOHO OIMHMCAHBI B

XeJIax 3TOro pexuMa (PUCYHKH 5):

e suopan wran wran: uanu wxan

P B - Suanenne weanu | Inavere wrans

ST OBy aowe SO " » .

S E——— T E——

22 VuuBepcansuil nporpassmadd WiTepdelc WMOPTa AN 3 BHEUHER BHewme Baswi AaHnscx 'Inp_data xis(x)" & A

WRFOC-X447 M GOPUANUIALYM NPEAMETHOR OGNACTH

NPEAMETHOR OBNICTH, T ¢ SHaNI3 GBANG HCXOANBIX AHIBX
" UKD W TPAASKYA, 3 32TeA! KOANPOBIHNE N3 CXOANMX C WX

om
‘QAMMIX ABHNMX AOMXEN WETL W Inp_data 315(x), 3 Gaiin pacnoaMaBaewoR BuOpKN WM Inp_rasp Xis(x) Dainw
5(x) 1 Inp_rasp xIs(x) Aonwss axaauTEcA 8 nanke  (AIDS/AID_DATAVINp_datal. 31 dainies WaIOT COBEPLIOHNO OANNAKOBYIO

331070 $aNNG A0MKHS COALPRATE HINMEHOBIHIA KONOHOK KA MOBOM RILIKE, 8 T4 1 PYCCKOM. ITH HIHMOHOBIHHA A0MKHL

£X KOMOHKAX, MPH 3TOM NAPEHDCH N0 CNOBAM PA3PELLIEHS, 3 OGLAANNEHNE ANSEK, PAIPHE CTPOKMH 3HaK A0IALA HE AONYCKAIOTCA.
1083HWR 20X LTS KOPOTIHMN, HO TOHATHIMH, T K.OHN GYAYT 8 SHXOAWSX GODWaX. 3 K HIM sule GyAyT A00EERATLCA

s rpagauyth. B ncnossox Lkanax Haao OBSIIATESIBHO yeassieaTh eaivanys WaMEDSHIR W WICRO JHAKDS NIOCNE J8NATON B
o Gems OIMHAKOBOE

KB CORBPHT KauMEHOBaHNA OBLEKTE OByuaIOLLed BLIGOPKI W HAUMEHOBAHHE HaBMIOAEHMA. OHO MOXET BLTs AL 40 255

TPOKa 3T0r0 §aANa, KAUNHER CO 2-A. COAEMNT HCXOAHSIE AdkHsIE 06 OBbeTe OByuaLye B8BOPGH Wik 0AHOM HaBniogeHNM. B
%003 & nwcre MaxeT Gumk A0 65536 CTPoK W A0 256 Konawok. B aucte MS Excel-2010 w Gonee noaaink s0smoxso A0 1048576
184 Konowok

WAUAHAR €O 2-70, ABNRIOTCA KAGCCHHKILHOHHMAN W OTUCATENbHbIMI LUCANZMI I MOTYT GhiTh TEXCTOBOTD (HOMHHBNGHOTD /

“0) WK YNCDOBOTD THAA (C ACATHUNMAIK IHAKIMN NOCAE JANATOR)

IPACBAKBIETCA YNCTOBOR THN, ECIM BCE NANENNA €10 AUEEX YHCNOBOFD THNZ. ECIN XOTA Gl OAHO IHAUEHNE ABARETCA

(e 4HCNOM, 8 T.4. NpOBenom). To CTONGY NPHCOANBAETCA TEKCTOBMI TWN. 310 GIHANAET, ¥TO KYNH AOMHHM BTl YKAIANM

40 npoSenasm

20 20 nlo N4 AenmoTCA wrananm W COeXaT AaHHKe O KNACCaX
SOCTORMMAX OBOKTa YPIBNIEHIA), K KOTOPHIM NPUNAANENET O6LEKTH 06y \aouL0h BHG0DKN

= N+1 10 NOCNeAHIT ABMRIOTCA IMCATENLKLIMI LKANaMN (CEORCTBAMM WM BIKTOPaMM) W COLEPKAT AaHHSIE O NPHIMAKAX (1.8, v

Soves|

(Mnpuasep: *1/3-(38873.0000000, 178545.6665667)")

* Toneko nmepeanssie uncaoEsE SHaENIR
(wanpussep: “Mustnszrance”)
(Wanpunsep: “Musstnsanaoe 1/3-(59873.0000000, 178545.6666667))

Crapr Baczoq

aBTOMAaTU3WPOBAHHBIN

& Monous no pexuny 23.2.2 ans cnywas Excel-(aiinos ncxoansix AarHen X
TIpHHLAN 0praMU3aLAN Ta6AMLIEL HCKOAHBIX AHHEIK
G T 5 F T |F £
Haumenosarue obbexra i ] i i
|oByatoweit BeIGOPKH Wkans! | WKans! we|WKANG! KNkt o
-1 0GLeKT 0byJakolljel BLIGOPKM
(e riavenvie wkansi | Snasenwe wranst Sravenvie wrans | Sravenvie wranst | ..
27 0Gbext oS NaWER BIGOP [ 3,5 0ue whany | Iavene wrans Suauenne wkank | Jrauenve wranst
w}
"
TEPMUHBI ACK-AHANU3A U CUCTEMI "3110C"
kana coGoit cnocot i obnacri. M 4HCAOBLIE W TEKGTOBHIE WKL, NPH 3TOM
TEKCTOKE MOTYT BT 1 Ha LUKANGX ECTL TONLKD OTHOILEHR SKENEANEHTHOCTH 1
He3KBUBANEHTHOCTH, Ha NOPAAKOBLIX KPOME 31070 ellle OTHOLEHNA "GONLLUE", "MeHbILE" M Ha UHCOBLIX - KPOMe 3TOMD ele NpakTiueckit
Bce apuuennueckue onepauun. Kawguii 06LekT BLIGOpKN (HaBMiofeHNe) OUCaH C 0fHOii CTOPOHL CBOMMI NDUIHAKENN, @ C APyroii
K HexoTopoit it kareropun (knaccam). Takas CTpyKTypa OMVCHUA HAILEAETCH OKTONOTMEN WM
DEIIMOM-3K3EMNTAPOM 1 ABNAETCA 6a2080/1 ANA BCEX MOAENEF NPEACTABNEHUA SHAHHI
B ACK-aHanvaz 1 cucteme “3Aa0c” CNONL3YIOTCA TOW HHTERNPETAUNM LKAN U rPaAaUMi: W
- B YHUBEPCANEHOI UHTEPTPETALINN: MPHIHAKH - 37O TPAAALIN OMCATENLHEIX WKAN;
- B CTaTMURCKD/I HHTEPDETALW: ONUCATENLHaR LUKANA - 3T0 CROWCTED, A FPAJAUNA (MPU3KAK) - 3TO CTeNeHs BLIPAKEHHOCT 3T0MD CaoiicTaa;
-8 i WKana - 370 aKTOP, @ rPAnaLMA (NPU3HaK) - 3TO 3HaueHNe (aKTOpa;
- B YHWBEPCANSHOI WHTEDN DETALMN: KNACCH! - 3T0 FPAAALIAN KNACCUBHKAUNOHHHIX LKaN;
-8 i - wkana - cnocab KaTeropuii (knaccos). K KoTopiM B
HACTORLL M BPEMEHN N0 OTHOLIEHIK) K NPH3HAKAM OTHOCATCA COCTORHNA 06LEKTA MOAENHPOBAHNA;
-8 i wieana - cnocof aTeropui (knaceoa), K KoTopkiM &
GY/1yLL{eM BPeMeHN N0 OTHOLLEHNK K NPHIHAKAM OTHOCATCH COCTOAHUA 05LeKTa NPOrHOIMPOBAHUR W YIpABNeHNs,
TEPEYEHL THIMOB OWMBOK B GAANE UCXORHbIX AAHHbIX
- 1A GTpoKa bafina AOMKHa COAEPKATE HaNMEHOBAHIA KONDHOK. 3TH HalMEHOBaHIA AOMKHbI BT BO BGEX KONOHKAX, NP 3TOM NeEPEHOCE!
110 CNOBaM PE2PEUIEHEL, 3 0GLEANHEHNE AUSEK, PAIDHIE CTPOK 3HAK 2B33L4A U HEIERENEHHEIE CHMEONS HE AONYCKAKTCA. 3T
HMMEHOBAHIA /0MKHE Bhis KODOTKHMM, HO MOHATHEIMI, T-K. OH BYAYT B BLIXOAHEX POPMEX, 3 K UM ewe ByayT AobaenAtsca
HaMeHOBaHNA rPAAALMNIL B UNCMOBLIX LUKANEX HA/0 OBAIATENLH YKATIBATE EANHUIH! HIMEPERNA. HUCNO IHaKDR NOCTe 2aNATON B
HCNIOBOi KOMOHKE AONKHO GiiTe OAHAKOBSIM.
- 1-7 KonOHKa CoREpHAT obuexra it BuiGopkH wAn OHo o3 BiiTb ANHHHHIM: A0
255 Guvsonoa
- CTOBU, HAYNHAA CO 270, RENAKTCA KNACCHIHKALMOHHEIMI U OACATENSHEIMH LIKANANH I MOTYT BHITS TEKCTOROMS (HOMHHENKHOND / v
3axpems

Pucynok 5. Xeanbl AP1-2.3.2.2 cuctembl «Jiigoc»
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Okpannble  (opmbl  ympaiaeHuss API-2.3.2.2 cucrembr «OQHgoc» ¢

PpeanvHbiMu napamempamu, VCrojib30BaHHBIMU B JJAHHOW paboTe, MpUBEACHBI
Ha pUCYHKax 6:

@ 2.3.2.2. YHnBepcanbHbli NporpaMMHbIiA MHTEPEAC MMNOPTa AaHHbIX B CUCTEMY "INAOC-X++"

= [m] X
ABTOMaTHYeCKan (DOPMANH3AUMA ] : reHepaumua IX W HbIX WKan u "
a TaKke oby WP # BLIOOPKM Ha 6asbl : "Inp_data™
3agaitre TN daiina McxoaHbIX AaHHbI: “Inp_data”: 3agaiite napameTpei:

XLS - MS Excel-2003 Crangapt XLS-aiina | (O Hynu n npoBensi cuutats OTCYTCTBMEM aanHbix
© XLSX - MS Excel-2007(2010) Craaapr XLS-paina I o Hynu u npo6ensi cuntate SHAYEHWUAMM ganmbix
Cospasars b/l cpegrux no knaccam "Inp_davr.dbf"?
DBF - DBASE IV (DBF/NTX) Crangapr DBF-daitna I
Tpebosanna k WNCXOAHBIX AAHHBIX
CSV => DBF koHseprep Crangapt CSV-daiina I iy

gt 6

aaal cronbuoe knaccud wikan: 3agaiite cronbuos onuc wiKan:
HauaneHbiit cronbewy: 3

HauaneHbiii cronbey; 4

Koneunbiii cronbewy; 3 KoHeuHblit cronbey 8

3apaiite pexum: 3agaiite cnocob ebibopa p p p
[+] Dopmanuszaummn npeametHoi obnactu (Ha ocHoee “Inp_data”) © PasHbie ep cp yucnom Hab. ]
Fenepaunm pacnosnasaemoi ebibopku (Ha ocHose “Inp_rasp”) () Pasnbie p cp yucnom Hab W
3 P poe dopmup cueHapmes um cnocoba uHTEpNpeTaumm TekcTosbix noneit “Inp_data”:
© Henp c pHbIit meTog ACK:

MpumernTs cueHapHbiit metog ACK-ananusa

MpUMEHNTE CNELLUHTEPNPETALNIO TEKCTOBBIX NONENH KNACCOB MpuMeHNTD CMELLUHTEPNPETALIMIO TEKCTOBLIX NMOAEN NPU3HAKOE

MNap P pnp TexcToebix noned “Inp_data":

Wrrepnperauma TXT-noneit knaccos: n
3Ha4EHNA NONEN TEKCTOBbIX KNACCHPUKALMOHHLIX WKan daiina
WCXOAHBIX A3HHBIX “Inp_data" paccmatpusatorcs kak uenoe

€pi una TXT-nonei
3Ha4eHNA NONE TEKCTOBLIX ONNCATENbHBIX LWKAN daiina
MCXOAHBIX A3HHBIX “Inp_data” paccmatpueatoTcs kak uenoe

Kakue HammeHoBaHua ['PAAALIVII;I YMCNOBBIX LUKAN MCNONBL30BATE:

© Tonsko P YUCNOBbIE (Hanpumep: “1/3-(59873.0000000, 178545.6666667)")
ToNbKO HAMMEHOBAHMA UHTEPBANBHBIX YUCNOBbIX i (Hang p: "M 3,
W nHTepeansHbie 4ncnosbie , W nx osanna  (Hanp p: "M 1/3-(59873.0000000, 178545.6666667)")
Crapr Beixog
| & 23221 Knac " wWKan 1 rpagauni X ]
3AJAHME B QHANOTE PASMEPHOCTH MOLENM: (paesbie uHTepaans:)
rpagaumit " wKan 8 Mogeny, T.e.: [2 knaccos x 14 npuawakos]
Tun Konwuecrao CyMMapHOE KOAHUECTED Cpeariee conunecTso Konuuectso Cymmaproe Cpeanee
| Uncnoesie 1 2 200 4 12 10
Texcrossie [] [] 0.00 1 2 200
BCETO: 1 2 200 H 14 280
3a3aiiTe KONMYECTED YHCNOELIX AMANAIOHOE (WHTEPEANOE, TPARALMI) & WKane: B 2 s B 3 +

MAPAMETPbI KNACCUOUKALMOHHbIX W OMCATENbHLIX WKAN W FPAZALIMA

MAPAMETPH KJIACCHSMEALMOHHEN ¥ ONMCATENBHEX WKAN M TPARALMH

MAPAMETFH DA M TPANAIMA C ATANTHBHEMM TEAHMIAMA i NPHMEPHO PABHHM ROMWUECTBOM HAEMONERIGH MO TPANALDM
c it omeSIE OKp] wicna #t no

TPATAIIGE OPW MepEXODe X CREIVEmSR DPAnat
KOACCH$HMKAIMOHHAS MFANA: ®om: [ 1], Mamed.: "WEEKLY_SALES®, Tun/uMcno Ipasaindi B MKANS: DARMME MHTEDBAM™/2

1 Hasos.Tpazawee: 1/2-{ 209986.2500000, 2014336.3500000}, pasmep wurepmana=1804350.1000000, pacu./§axT.wmcno saSmomemot Ha Tpagamm: 2354/5434
2 Hawu.rpazawse: 2/2-{ 201433€.3500000, 3818686.4500000}, pasmep imrepeana=1804350.1000000, pacd./$axT.uwmcno safnomeme Ma rpamawm: 2854/355

CIMCATENEHA® HKATA: xom: [ 1], sasd.: "HOLIDAY_FLAG", 7Hn EXA/RM/NMCAO TPASAIGSY B EKAne: “pasme uMrepsams”™/2
3 Had.Tpamawme: 1/2-False (nc), axz.wmcno mabmomemi Ha Tpazamac: 5396
4 Hauu.rpazamme: 2/2-True (yes), $axz.wscno mafnonemsdi ma Tpazamor: 393

CMMCATENEEAR DEATA: kom: [ 2], Hasod.: "TEMPERATURE", maf.ma mxany (scero):5789, Tn EKATM/9MCTO TPARAw B WXane: "paBue HTEpEARN®/3
S Huorpazawss: 1/3-{ -2.0600000, 32.006€6€7), pammep irepsama= 34.06666€7, pacy./$axT.umcno waSnomewdi ¥a rpazawem: 1929/377
€ Haso.ppagawss: 2/3-( 32.00€6€67, €6.0733333), pasmep wutepsana= 34.06€6667, pack./$aKT.WMCAO HAGMOReMGl Ma Ppajawm: 1929/2889
7 Hamw.rpamawes: 3/3-{ €6.0733333, 100.1400000}, pasmep surepeana= 34.06€6667, pacu./$aKT.uMcro HASTONeW Ma Ppamawe: 1929/2523

OMMCATEN:HAR NKATA: xom: [ 3], masos.: "FUEL_PRICE®, mafn.ma mxany (scerc):S789, THD WXa/m/WHCno Ipaiawd: » Sxane: "pammie JmTepsami™/3
& HawM.rpamamoe: 1/3-{ 2.4720000, 3.1373333), pammep mmTepeana= 0.€653333, pacu./$AKT.UMCTO HAGTONEH Ma PpANam: 1923/2099
9 Hu.rpamawoe: 2/3- 3.1373333,  3.80266€7), pameep mwrepmama= 0.6€53333, pacw./PaKT.uMcno MaSupemsi ¥a rpamawm: 1928/2585

L] >

l nwumm-wnl MTKTI ButiiTi na co3a3mme MOAENN J
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&) Onepauvna saseplueHa

1/7 - Komeepraums n 8804 daiina MOOAHSX A8HHBX

2/7 - CozgaHne HOBOTD MHTENNEKTYANEHOTD NPUNOKEHHA

3/7 - AHannz haiina HCXOAHBX ABHHEX

4/7 - Gopmup
5/7 - Goprnp: onne LUKEN U T
6/7 - Ki Gyuaroweit Bbib

7/7 - ®oprmuposatne basol cobbiTuii

O6wmii nporpecc

x |

weanw rpazaunii || 100%

Hauano: 02.02.2026 13:44:05
Mpowno: 00:01:03

CoobLyerna

[13:44:31 INFO]: 5. $0opMMpOB@HME ONMCaTENbLHHX NKaJ M Ipamalm
[13:44:32 INFO]: ChopMMpoBaso 5 OnMCaTenbHEX mEaj M 14 rpanaimsi.

[13:44:32 INFO]: €. KommMpomanmue oByuammeit BHGODKM
[13:45:00 INFO]: Tafmuuum obi_zag, obi_kcl, obi_kpr ycnemso 3anonHex=d mns 5789 ofeexTOB.

[13:45:01 INFO]: 7. %oprmpoBanue Gasu cobuTini

[13:45:07 INFO]: Basa cofurwit eventsko ycnemso 3anonseHa. 3anmmcaso 5789 obnbexToB.

13:45:08 SUCCESS]: OnepaumMs yCcnemsHo

SaEepmeHa.

Oxoruanme: 02.02.2026 13:45:08

Ocranocs: 00:00:00

3anucats nor 8 CSV | Boixog

Pucynok 6. Jxpannsbie popmbl ynpasienuss API1-2.3.2.2 cuctrembl «Jiigoc»

B tabmumax 5, 6, 7 npuBeneHsl KiacCU(DUKAIMOHHBIE U ONMUCATEIIbHbBIC
IIKajJbl ¥ Tpajallii, a Takxke oOydaromias BbIOOpka, chopmupoBanHbie API-
2.3.2.2 mpu mapameTpax, MOKa3aHHBIX Ha PUCYHKaX 6.

Taoauna 5 — KnaccupukannoHnnple Kaabl 1 rpajainui (MoJHOCTHIO)

kod_grcs | kod_clsc name_grcs
1 1 | 1/2-{209986.2500000, 2014336.3500000}
2 1 | 2/2-{2014336.3500000, 3818686.4500000}

HUcmounux:. c:\Aidos-X\AID _DATA\A0000001\ Rospatent_Site\

xlsx_files\gr_clsc.xlsx

Ta6auua 6 — OnucartejibHble HIKAJbI H rpaganuu (MOJHOCTHIO)

kod_gros | kod_opsc name_gros

1 1 | False (no)

2 1 | True (yes)

3 2 | 1/3-{-2.0600000, 32.0066667}

4 2 | 2/3-{32.0066667, 66.0733333}

5 2 | 3/3-{66.0733333, 100.1400000}

6 3 | 1/3-{2.4720000, 3.1373333}

7 3 | 2/3-{3.1373333, 3.8026667}

8 3 | 3/3-{3.8026667, 4.4680000}

9 4 | 1/3-{126.0640000, 159.7869356}
10 4 | 2/3-{159.7869356, 193.5098712}
11 4 | 3/3-{193.5098712, 227.2328068}
12 5 | 1/3-{3.8790000, 7.3570000}
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13 5 | 2/3-{7.3570000, 10.8350000}

14 5 | 3/3-{10.8350000, 14.3130000}
Ucmounux:. C:\Aidos-X\ AID_DATA\A0000001\ Rospatent_Site\
xIsx_files\gr_opsc.xlsx

Tabauna 7 — O6yuaromasi Bbioopka (¢pparmMeHr)
kod_obj | name_obj n3 n4 n5 n6 n7 n8

12
12
12
12
12
12
12
12
12
12
12
12

OO [N |W|N |-

=
o

RN R N N N R N
NINININININININININN
NN (ININ(NVINININI NN

[y
[N

RRR[RPR(RPR|IRPR[R[R[R|R|R|R
annjlnjlnnininjlniulb|saibd|s
vlvjv|jv|v|lv|lv|lvo|L|w|w |

12 | 4 2 7
Ucmounux: c:\Aidos-X\ AID_DATA\A0000001\ Rospatent_Site\
xlsx_files\eventsko.xlsx

3.3. 3adaya-3. CuHTEe3 CTaTUCTUYECKUX U CUCTEMHO-
KOrHUTUBHbLIX Moaenen. MHoronapameTpu4yeckas
TUNU3aLKUA N YaCTHbIe KPpUTEPUN 3HAHUN

3.3.1. YHuBepcanbHasa nocTaHOBKa 3afja4yu, He 3aBUcSALLan
OT NpeaMeTHOU obnactu

MaremMaTtuyeckue MOJEIM, Ha OCHOBE KOTOPBIX PaCCUUTHIBAIOTCS
CTaTUCTUYECKUE M CHUCTEMHO-KOTHUTHBHBIE MOJENH aBTOMATHU3UPOBAHHOIO
CUCTEMHO-KOTHUTUBHOro aHanu3a (ACK-aHanu3) M MHTEIUIEKTyalbHOU
cucTeMbl «IUI0C», MOAPOOHO OMHUCAHBI B psije MOHOorpaduil U crateil aBTopa
[1-4]. [TooToMy B maHHO# pabOTE MBI PACCMOTPHUM 3TH BOIPOCHI OYEHBb KPATKO,
aKLEHTUPYS] BHUMaHHUE JHIIb HA MATEMAaTHYECKOW B3aMMOCBS3U KO3 (ULIMEHTA
Bo3BpaTta wuHBectuuuii (ROI) c wmepoit y-xBaapar Kapma Ilupcona u c
CEMaHTUYECKOM  Mepoil  1enecooOpazHOCTH  MHpopManuu  AneKkcaHapa
XapkeBuya.

OTMeTuM, 4YTO MOJEIM CHCTEMBI «ODHAOC» OCHOBAaHbl HAa MAaTpULE
aOCOJIIOTHBIX YacTOT, OTPaXKAIOLIEH YHCIO BCTpEY Ipajalfii omnucareabHbIX
HIKaJI MO TpajanusM KiacCUPHUKAMOHHBIX mKan (¢pakroB). Ho mia pemenus
BCEX 3aJ1a4 MCMOJb3YETCs HE HEMOCPEJICTBEHHO caMa 3Ta MaTpHUlla, a MaTPUIIbI
YCIOBHBIX M 0O€3yCIIOBHBIX MPOLEHTHBIX paclpeleeHud U CHUCTEMHO-
KOTHUTUBHBIE MOJIEIN, KOTOPbIE PACCUUTHIBAIOTCS HA €€ OCHOBE M OTPAXKAIOT
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Kakoe KOJUYECTBO HH(OpMamuu coluepuTcs B ¢akTe HaOIIOISHUS
OMPENCIICHHOW TpaJali ONHCATeIbHOM IIKajdbl O TOM, 4YTO OOBEKT
MOJICITUPOBAHUSL TEPEUIET B COCTOSIHHUE, COOTBETCTBYIOIIEE OMPEACICHHOM
rpajanuy Kiaccu(GUKaIMOHHON Kb (KJ1accy).

Marematudeckas Mojenb ACK-aHanuza U cUCTEMBbl «D¥A0C» OCHOBaHA
Ha CUCTEMHOW HEUYETKOW WHTEpBaIIbHOW MaremaTtuke [1-7/] u obecreuuBaet
COMOCTaBUMYI0 00paboOTKy OonblIMX OO0BEMOB (HparMEHTUPOBAHHBIX H
3alllyMJICHHBIX B3aMMO3aBUCHUMBIX (HEJIMHEHHBIX) JAHHBIX, MMPEICTABICHHBIX B
Pa3JIMUHBIX THUMAX KT (IUXOTOMUYECKHX, HOMHHAIBHBIX, MOPSAIKOBBIX H
YUCJIOBBIX) U PA3IMYHBIX CIMHHUIIAX U3MEPEHHUS.

CyTtb maTemaTnueckoit mogesn ACK-ananuza cocTouT B cJieyIOLIeM.
HenocpencTBeHHO Ha OCHOBE SMIUPHUYECKUX JAHHBIX PACCUUTHIBACTCS

MaTpHIla a0COTFOTHBIX YacToT (Tabuma 8):

Ta6bnuua 8 — MaTtpuua abcontoTHbIX YacToT (cTatuctuyeckas mogens ABS)

Knacchbl
1 i W Cymma
1 .
2
m
®©
z | Ni N ij Niw | Nis N;
: =
T
5
M .
CymmapHoe ] WM
KoninyecTtBoO NEJ = Z NIJ sz — ZZ NIJ
NPM3HaKOB MO Knaccy = i—1 j=1
CyMmapHoe W
KOnM4ecTBo —
06bekToB oGyuvatoLen NZj NZZ - Z NZj
BbIGOpKM No Knaccy j=1

Ha ocHoBe TaOmuibli 8 pacCUMTHIBAIOTCS MATPHUIIBI YCIOBHBIX U
0e3yCJI0BHBIX MPOILIEHTHBIX pacipeneacHuii (Tadauia 9).
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Tabnuua 9 — MaTpuua yCroBHbIX U 6€3yCNOBHbIX MPOLEHTHbIX
pacnpeaeneHun (ctatuctudeckme mogenu PRC1 n PRC2)

Knacchbl Be3sycnoBHas
. BEPOATHOCTb
1. 1 ow P

npusHaka
ol it R

j

Nij
i sz iw |

3HaveHusn akTopoB
O
H
U
|l

v P Pyj Puw

Be3ycnoBHas
BEePOATHOCTb PE
Knacca

Otmetrum, uto B ACK-aHanu3e ¥ €ro mporpaMMHOM HHCTPYMEHTapUU
WHTEJUICKTYalbHOM cucTeMe «JHJ0C» HUCIONb3yeTcsl JBa crocoba pacuera
MaTpHI] YCIOBHBIX U 0€3yCIIOBHBIX MPOIEHTHBIX PACTIPEICTICHHIA:

1-ii cnocob: B KadecTBe sz HCIIOJIB3YETCSI CYMMAapHOE KOJMYECTBO
MPU3HAKOB M0 KJIACCY;
2-1_crocob: B KayecTBe sz HCIIOJIB3YETCSI CYMMAapHOE KOJIMYECTBO

00BEKTOB 00yUaroIIe BELIOOPKH MO Kiaccy.

Ha mpakTuke yacto BcTpedaeTcsi CyleCTBEHHAs HeCcOanancupo8anHoCcmy
JAHHBIX, T[0J] KOTOPON TOHMMAEeTCS CHUJIBHO OTJIMYAloNIeecss KOJHUYECTBO
HaOM0IeHU 00BEKTOB O0ywyaromencss BhIOOPKH, OTHOCAIIUXCS K Pa3IMYHbIM
rpajanysaM OJHOM KJIacCHU(UKAIIMOHHON WM ONMHCATeNbHOM mKambl. [ToaTomy
pemiath 3a7a4y Ha OCHOBE HEMOCPEICTBEHHO MAaTPHIIbl a0COJIOTHBIX YaCTOT
(Tabmuna 8) O6b1I0 ObI OYEHB HEPA3YMHO (32 UCKIIOYECHUEM MEPhI B3aUMOCBSI3H
XM-KBaJIpaT) U Mepexoj; OT aOCOIOTHBIX YaCTOT K YCAOBHBIM M 0€3YCIIOBHBIM
OTHOCUTEJIBHBIM YacToTaM (4dactocTsiM) (Tabmuma 9) sBiseTcss BechbMa
000CHOBaHHBIM U JIOTUYHBIM.

DTOT mepexo ] MOJHOCTHI0 CHUMAET NpoOiieMy HecOanancuposaHHocmu
TaHHBIX, T.K. B TIOCIEAYIONIEM aHAIN3E UCTIONB3YeTCs HE MaTpHUIla aOCOTIOTHBIX
gacToT (Tabiuna 8), a MaTpuIlbl YCJIOBHBIX U O€3yCIOBHBIX IPOIIEHTHBIX
pacnpenenenuid (tabnuma 9), a Takke MaTpUIbl CUCTEMHO-KOTHUTHBHBIX
MOJIeJIel, pPAacCUUTHIBAGMBIE Ha OCHOBE MaTpuIlla aOCOJIOTHBIX YacTOT M



33

MaTpHUIIbl YCJIOBHBIX M 0E€3YCIOBHBIX IIPOICHTHBIX paclpeaeaecHuid. OToT
MOJXO0JI CHUMAET TakKe MpobsieMy 00ecCreueHHs] COMOCTaBUMOCTH 00pabOTKH B
OJIHOM MOJICJIM UCXOJHBIX JIAaHHBIX, MMPEJICTABIICHHBIX B PA3JIMUYHBIX BUAAX IITKAJ
(IMXOTOMUYECKUX, HOMUHAJBHBIX, MOPSAKOBBIX M YHUCIOBBIX) U B Pa3HBIX
enuaUIax u3Mepenus [8]. B cucreme «Dimoc» 3TOT MOAXOJ MPUMEHSETCS
BCETJla MPY PEIICHUU JTI00BIX 3a/1a4.

3areM Ha ocHOBe Tabmuil 8 U 9 ¢ UCMONB30BAHUEM YACTHBIX KPUTEPHEB,
3HaHWHW, TpHUBEACHHBIX Taoyuie 10, pacCUMTHIBAIOTCS MATPHUIBI 7 CHCTEMHO-
KOIHMTHBHBIX Mojelicii (Tabnuma 11).

Ta6nuua 10— PasnunyHble aHanuTu4yeckne (popmbl HaCTHbIX KpUTEepMeB 3HAHUMN,
npumeHsiemble B ACK-aHanuse n cucteme «dmMpaoc»

BblpaxeHne Ansg 4acTHOro Kputepusi

HaumeHoBaHve Mogenu 3HaHuin

1 YACTHBIl KpUTEPHUiA Yepes oTHOCUTENbHbIE Yepes abcontoTHble

YacTOThbl YacTOThbl

ABS, wmatpuua abcomoTHbix 4YacTtoT, Nij

) Ni' - d)aKmMU@CKCH yacmoma,
haKTM4eckoe HUCNOo BCTped i-20 Mpu3Haka y ]

— W M W M

06BLEKTOB j-20 Knacca; Nij - N. = Z N.:N. = z N.:N = Zz N.:
TeopeTnyeckoe I I’ J i’ 1’

unMCcro BCTpeY i-20 MpusHaka y OBLEKTOB j-20 j=1 i=1 i=l j=1
knacca; Ni — CyMMapHoe KOIM4ecTBO MPU3HAKOB B
i-0 ctpoke; Nj — cymmapHoe KONM4ecTBO — Ni Nj
NpusHaKkoB UNu o6bekToB obyyatoLleit BbIGOPKK B i = — meopemu4eckas yacmomada.
j-M knacce; N — cymMapHoe KOMW4ecTBO ! N

Npu3HaKoB Mo Bcel BbiGopke (Tabnuua 7)

PRC1, matpuua ycnosHbix Pij n 6e3ycnoBHbix Pi
NPOLEHTHBIX pacnpeaeneHuii, B kadyectse Nj
1Cnonb3yeTcsl CyMMapHOe KOIMYeCTBO NPU3HAKoB N.. N

o knaccy P = _ . P = 0
PRC2, maTtpuua ycnoBHbIx Pij n 6e3ycnoBHbIx Pi ] T N
NPOLIEHTHbIX pacnpeaeneHunii, B kayectse Nj ]
ncnonb3yeTcsl CyMMapHOe KONM4ecTBO OObEKTOB
obyyaroLei BbIGOPKM No knaccy

INF1, 4yacTHbIN KPUTEPUIA: KONMYECTBO 3HAHWUI NO
A.XapkeBuyy, 1-i1 BapmaHT pacyeta
BeposiTHocTel: Nj — CyMMapHoe Konn4yecTso
NpW3HaKoB Mo j-My knaccy. BepoaTHocTb Toro, 4to

ecnu y obbekTa j-ro knacca obHapyeH npusHak, P N N N
ii ij ij

TO 970 i-#t NpU3HaK _ _ l. = ¥x Log _v l. =¥ x Log2 Iy |_ng 4

INF2, 4aCTHbIN KPUTEPUIA: KONTMYECTBO 3HAHWUI NO ] 2 P ] N N N

A.XapkeBu4y, 2-i1 BapuaHT pacyeta i ij [

BeposTHocTel: Nj — cyMmapHoe Konm4ecTBo
06BEKTOB Mo j-My knaccy. BeposiTHoCTb TOro, 4TO
ecnv npeabsiBNeH o6beKT j-20 knacca, To y Hero
6yaeT obHapyXeH i-U Npu3Hak.

INF3, 4acTHbIN KpUTEpUIA: XN-KBafpaT: pa3HOCTH N N
Mexay PakTUYeCKUMn 1 TeopeTUYeckn | _ N _ N _ N _ [
oXungaembiMy abCOMOTHBIMU YacToTaMm ij Vi ij — Vi N

INF4, yacTHbIn kpuTepuii: ROI - Return On
Investment, 1-i1 BapuaHT pacyeTa BEPOSTHOCTEN:

Nj — cymMmmapHoe KonM4yecTBO NpuU3HaKoB Mo j-My P P_P N.. N. N
Knaccy | ij

INF5, yacTHbIit kputepuii: ROI - Return On i~ - ij NE

Investment, 2-n BapuaHT pacyeTa BEPOATHOCTEN: I:)l R N i N i N i
Nj — cymmapHoe konm4ecTBo 06bEKTOB MO j-My
Knaccy

INF6, YacCTHbIN KPUTEPUIA: PA3HOCTb YCITOBHOW U
6e3yCcrnoBHON BepOATHOCTEW, 1-i BapuaHT
pacueTa BeposTHocTel: Nj — cymmapHoe _

Ny N, NyN-N;N;

KONMYECTBO NPWU3HAKOB MO j-My KNaccy I = P _ P = R A

INF7, 4acCTHbIN KPUTEPUIA: PA3HOCTb YCITOBHOW U 1) 1) 1 U] N. N N.N
6e3yCrnoBHON BEPOATHOCTEW, 2-i BapuaHT ] J
pacueTa BeposTHocTel: Nj — cymmapHoe
KONMYeCTBO OOBEKTOB MO j-My Krnaccy

Ob6o3Ha4vYeHuUs K mabnuue:
i — 3HayeHue ripowsioeo napamempa,
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j - 3Ha4eHue 6ydyweao napamempa;

Nij — konudyecmeo ecmped j-20 3Ha4deHus1 bydyuje2o napamempa npu i-M 3Ha4eHUU PoWI020 napamempa;
M — cyMMapHOe HUC/I0 3HayeHUl 8Cex MPOWIbIX MapamMmempos;

W - cymmapHoe Jucrio 3HadeHul ecex byOQyuux napamempos.

Ni — Konnuwecmeo ecmpeu i-M 3Ha4yeHus MPOLWIIo20 napamempa rno sceli 8bI60pKe;

Nj — Konnuyecmeo ecmpeu j-20 3Ha4deHus1 bydyujezo napamempa o eceli 8bI60pKe;

N — Konruyecmeo ecmped j-eo 3HadyeHusi bydywie2o napamempa npu i-mM 3Ha4eHuUU rnpowsio2o napamempa rno
acel 8bIbopKe.

lij — yacmHbIlG Kpumepul 3HaHUU: Konu4Yecmao 3HaHul 6 hakme HabntdeHus i-20 3HaYeHUs MPowsIogo
napamMempa 0 mom, 4mo obbekm repelidem 8 cocmosiHue, coomeemcmayrouee j-my 3Haq4eHuro bydyujeao
napamempa;

Y — HopmupoeoyHbil koaghcpuyueHm (E.B.JTyueHko, 2002), npeobpa3syrowjuli Komu4ecmeso UuHgopmayuu 8
¢opmyne A.Xapkesudya 8 bumsbi u obecrnequsarouwuli 05isi Hee cobrodeHue MpuHYyUNa coomeemcmeusi ¢
gpopmyrnioti P.Xapminu;

Pi — 6e3ycnosHasi omHocumersbHasi Yacmoma 8Cmpeyu i-20 3Ha4YeHUs1 NPowioeo napamempa 6 obydarouwjel
8blbopke;

Pij — ycriosHasi omHocumernbHasi Yacmoma 8cmpeyu i-20 3Ha4eHUs MPowioeo napamempa npu j-m 3HaqyeHuu
bydyuweao napamempa.

B ta6nune 10 npuBenens GopmMyib:

— U CpaBHEHUA (DAKTUYECKUX U TEOPETUUECKUX a0COIIOTHBIX YaCTOT;

— JJI1 CPAaBHEHUS YCIOBHBIX M O€3yCIIOBHBIX OTHOCHTEJBHBIX YacTOT
(«BEpOSITHOCTE»).

U 310 cpaenenue B Tabnuuax 8 u 9 ocymiecTBisieTcs AByMsI BO3SMOXHBIMU

crioco0amMu: MyTEM GbIYUMAHUA VI TTYTEM Oe/IeHUAL.
Ta6bnuua 11 — MaTpuua CUCTEMHO-KOTHUTUBHOW MoAenu

Knaccbl 3HauumMocCTb
1 J W c¢akTopa

1 ¥ -
' |11 I1j IlW Glfzw_lZ('u—h)

=

3Ha4yeHusA hakTopoB
=
=
9
™M
I
I H
[N
M=
=
I
M |
N —

CrteneHb 1 WM ( _)
peaykumu| oy, Oy; Osw H=2/{——— 1. —1
Knacca J W-M -1) ;; !

KonuuecTBO 4acTHBIX KpUTEpHUEB 3HAHUM M OCHOBAaHHBIX Ha HHUX
CUCTEMHO-KOTHUTUBHBIX Mojenel (tabmuua 10), mpuMeHsieMbIX B HACTOSIIEE
BpeMs B cuCTeMe «DUI0C» paBHOE 7 ONpeAessieTcsl TeM, YTO OHU MOIy4aroTcs
MyTEM BCEX BO3MOXHBIX BapUAHTOB CpaBHEHUS (AKTHUECKUX U TEOPETHUECKUX
aOCOJIIOTHBIX YacTOT, YCIOBHBIX U O€3yCIIOBHBIX OTHOCUTENBHBIX YaCTOT MMyTEM
BBIYMTAHMS U ITyTEM JEJECHUs, U TPU 3TOM Nj paccMaTpuUBaeTCsl Kak CyMMapHOe
KOJIMYECTBO WJIM TPU3HAKOB, WJIM OOBEKTOB 00yUarolei BLIOOPKH B j-M Kiacce,
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a Hopmupoexa K HyJto (I aJJIATUBHBIX UHTETPAIbHBIX KPUTEPUEB), €CITU HET
CBS3M MEX]y HAJIMYUMEM MpHU3HAKa U MPUHAIJICKHOCTHIO 00BEKTa K Kiaccy,
OCYHIECTBISIETCS MO0 JorapudMupoBaHUEM, JHOO BBHIYUTAHUEM €AHHUIIBI

(Tabnuma 12).

Tabnuua 12— KoHdurypaTop cucTteMHO-KOrHUTUBHBbIX Mogenen ACK-aHanusa

M UHTENNEeKTyanbHOW CUCTEMbI «DNJOC»

Hopmuposka k 0
Cmoco0 Hopmuposka PMHD Hopmuposka k 0 myrem
IyTeM B3ATHS
CpaBHECHUS He TpedyeTcs BBIYUTAHHSA 1
jorapudpma
INF1, INF2, INF4, INF5,
Ilytem
mem AJekcaHzapa Koaddumment Bo3Bpara
CpaBHeHHe (PaKTHIECKIX JIeNIeHUs .
XapkeBuua nasectuuii ROI
U TEOPETHYECKUX
INF3, -
aOCOJIFOTHBIX YaCTOT [Myrem
kBazpat Kapna - -
BbIYHWTAaHUA
ITupcona
Ivren INF1, INF2, INF4, INF5,
CpaBHeHHUE YCIOBHBIX U T --- Anekcanapa Koa¢p¢punuent Bozspara
JIeTICHUSI .
6e3yCIOBHBIX XapkeBuua unectuimii ROI
OTHOCHUTCJIBHBIX 4aCTOT Ilyrem
T INF6, INF7
BBIYHUTAHHS

O6patum o0cob00€ BHUMaHHWE HAa TO, YTO CpaBHEHHE (AKTHUECKUX H
TEOPETUUYECKNX aOCONIOTHBIX YacTOT IMyTeM JeJCHHUS MPUBOAUT TIPH
HOPMHUPOBKaX K HYJIIO (Y4TO HYKHO I TIPUMEHEHHUS  aJJTUTUBHBIX
WHTETPAJIbHBIX KPUTEPUEB) MyTEM B3SITHS Jiorapu(ma U MyTeM BbIUUTAHUA | K
mem Jce camplm MOJENSAM, YTO M CPABHEHUE YCIOBHBIX U OE3YyCIOBHBIX
OTHOCUTEJIBHBIX YacTOT IyTeM JEJIEHUS C TEeMH >K€ CaMbIMU CIocOo0aMu
HOpMUPOBKU. Takum 0o0Opa3om, €Cii Ha OCHOBE MAaTPHUIbl a0COJIFOTHBIX YacTOT
paccuuTaTh MaTPUIlbl YCIOBHBIX M O€3yCIOBHBIX MPOIEHTHBIX PACHpPEICIICHUH,
a 3aTeM CpaBHUTH (akThueckue aOCOTIOTHBIE YAaCTOTHI C TEOPETUUECKUMU
MyTEM BBIYMTAHUS U JICJICHUS, @ TAKXKE CPABHUTH YCIIOBHBIC U 0€3yCIIOBHBIC
OTHOCHUTEJIbHBIE YAaCTOThI TAK)KE IyTEM BBIYMTAHUS W JICJICHUS U TPOBECTH
HOpMUPOBKY K O myTreM B3STHS Jjorapudma W MyTeM BbIUUTaHUS 1, TO
MojyyaeTcsl 3 CTaTUCTUYECKUX MOJENIM: MaTpulla aOCOTIOTHBIX YacTOT U JIBE
MaTpPHIbl OTHOCUTEIIbHBIX YaCTOT, T.€. YCIOBHBIX U 0€3YCIOBHBIX MPOIIEHTHBIX
pacnpeeNieHri, a TAK)KE BCEro 7/ CUCTEMHO-KOTHUTUBHBIX MoJeNieu. Jpyrux xe
CUCTEMHO-KOTHUTHBHBIX MOJEJEH, PACCUUTHIBAEMBIX HA OCHOBE INPUBEACHHBIX
CTAaTUCTHUYECKUX MOJIEJe, TPOCTO HET. IT0O HW €eCTh KOH(UTYpaTop
CTaTUCTUYCCKUX M KOTHHUTHUBHBIX Mojeneid B cmbicie B.A.Jledespa. Iloo
Konguzypamopom B.A.Jleheép nonuman munumanvHuwlii nOJAHBLL HAOOP
ROHAMUUHBIX WKA UMW KOHCMPYKMO8, m.e. ROHAMUIL, 00CMAmMOYHbll 0/
A0eK8amHO20 ONUCAHUA NPeOMEemHOoU obaracmu [4]9. Heob6xonumMo OTMETHT®,
YTO BCE ATU MOJICJIM PACCUUTHIBAIOTCSI B MHTEIUICKTYaIbHOM cUCTeME « DUTOCH.

9 Cwm. 1.2.1.2.1.1. Onpenenenne noustus koHdurypartopa, http://Ic.kubagro.ru/aidos/aidos06_lec/index.htm
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Korma mbl cpaBHHMBaeM (akTUYECKUE€ M TEOPETHUYECKHUE aOCOJIIOTHBIC
YacTOThI IyT€M BBIUUTAHUS Y HAC MOJTYYAETCs YACTHBIM KPUTEPUM 3HAHUMN: «XH-
kBaapat» (CK-monens INF3), koraa e Mbl cCpaBHUBAaeM UX MyTEM JEJICHHUS, TO
y HAC TONydYaeTCs 4YaCTHBIM KPUTEPUN: «KOJMYECTBO WH(POpMAIUUA TI0
A Xapkesuay» (CK-momenm INF1, INF2) wm «xo3ddurmeHT Bo3BpaTa
uaBectuimii ROI» - Return On Investment (CK-moxemu INF4, INF5) B
3aBHCHUMOCTH OT CI0c00a HOPMHUPOBKH.

Korma »xe MBI cpaBHHBaeM YCIOBHBIC UM 0€3yCIOBHBIE OTHOCHTEIILHBIE
YaCTOThl IyTEM BBIYMTAHMS y HAC MOJYyYacTCs YAaCTHBIA KPUTEPUN 3HAHWM:
«kodhurment B3aumocBszum» (CK-monmenu INF6, INF7), xorma ke Mbl
CpaBHUBaeM HX NYyTEM JEJIEHUs, TO Y HAC MOJY4YaeTcsl YaCTHBIA KPUTEPHUH:
«xonuyectBo nHpopmanmu 1o A.Xapkesuuy» (CK-monenu INF1, INF2).

Takum 00pazoM, Mbl BUJUM, YTO BCE YACTHBIC KPUTEPHUHM 3HAHUU TECHO
B3aMMOCBsI3aHbl JApyr ¢ JapyroM. OcoOEHHO HMHTEpecHa CBA3b 3HAMEHHUTOIO
kputepust xu-kBajgpar K.IIupcona ¢ 3amMeuarenbHOW MEpOM KOJWYECTBA
uHdopmaruu A.XapkeBUya U C U3BECTHBIM B SKOHOMUKE Kodpdurmentom ROIL.

BeposiTHOCTE paccMmaTpuBaeTcs Kak Mpeaes, K KOTOPOMY CTPEMUTCS
OTHOCHUTEJIbHASI 4acTOTa (OTHOIICHUE KOJMWYECTBA OJIArOMPHUSATHBIX HMCXOJOB K
YUCITYy UCIIBITAHUIN) MIPYU HEOTPAHUYECHHOM YBEIUYEHUU KOJIMYECTBA UCTIHITAHUM.
SIcHO, YTO BEpPOSITHOCTH — 3TO MaTeMaThyeckasi adCTpakius, KoTopas HUKOTa
HE BCTpEuUaeTcsl Ha NpakTUKe (Takke, KaKk M JApyrue MaTeMaTH4eCKUe Hu
dbuznyeckre abCTpaKIUuM, TUIIA MATEMAaTUUECKON TOYKH, MaTepUaIbHON TOYKH,
O0eckoHeuHO MayioN u T.1.). Ha mpakTuke BcTpedaeTcsl TOJBKO OTHOCHUTENbHAs
yactora. Ho oHa MoeT ObITh BechMa OJIM3KOM K BeposiTHOCTH. Hampumep, npu
480 HaOMIOMEHUN pa3IuYue MEXKIYy OTHOCHUTEIHHOM YacTOW U BEPOSTHOCTHIO
(OTrpemHOCTh) cocTaBisieT okoyio 5%, mpu 1250 HabmoneHusx — okomo 2.5%,
npu 10000 mabmoaerusx — 1%.

CyTb 3TUX METOJOB B TOM, YTO BBIUUCISETCS KOJIUYECTBO UH(OPMAIIUU B
3HaueHUU (paKTopa O TOM, YTO OOBEKT MOJEIUPOBAHUS TEPEHAET MOJ €ero
NEUCTBUEM B ONPEIEIECHHOE COCTOSIHUE, COOTBETCTBYIOIIEE KJaccy. OITO
MO3BOJISIET  COMOCTaBUMO M KOPPEKTHO  00pabaTbiBaTh  pPa3sHOPOAHYIO
uHpOpMaII0 0 HAOIIOJCHUSX OO0BEKTa MOJCIUPOBAHUSA, MPEACTABICHHYIO B
pPa3IMUHBIX  THUMAX HW3MEPUTEIBHBIX KAl U  Pa3JUYHBIX  €AUHUIIAX
u3Mepenus [8].

Ha ocHOBe CHCTEeMHO-KOTHUTHBHBIX MOJIeJiel, TPEACTaBICHHBIX B
tabmuie 11 (oTnuYaroTcs YacThIMU KPUTEPHSIMU, MPUBEICHHBIMU B TaOJHIIC
10), pemarorcs 3amaun uaeHTHUGUKAMK (KIaccupuKanuu, pacrio3HaBaHUA,
JMArHOCTUKH, TPOTHO3UPOBAHMUS), TIOAJCPKKH TMPUHATUS perieHuit (oOpaTHas
3a/laua TMPOTHO3UPOBAHUA), a TAKXKE 3ajladya MCCICAOBAaHUA MOJECIUPYEMOM
IPEAMETHON 00JIACTH TTyTEM UCCIICIOBAHUS €€ CUCTEMHO-KOTHUTUBHOM MOJICIIH.

OTmeTruM, dYTO Kak 3HAYUMOCTh 3HA4YeHUs (akTtopa, CTENEHb
JETEPMUHHPOBAHHOCTH KJlacCa U IIEHHOCTh WM KadecTBO Mmojnenu B ACK-
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aHallM3€ pacCMaTPUBACTCS BapHaOEIbHOCTh 3HAYCHHWI YAaCTHBIX KpPUTEPHEB
9TOr0 3HaYCHUS (haKkTOopa, Kilacca UM MOJAEIH B 1iesioM (Taduuna 13).

Ta6bnuua 13 — YTouyHeHue TepmuHonorum ACK-ananusa

No TpaguunoOHHbIE TEPMUHBI HoBbin dopmyna
(CMHOHWUMbI) TEPMUH
1 |1. 3HauMmocCTb 3HadeHunsa paktopa |KopeHb 13 W 2
(npusHaka). NHOPMALIMOHHOM 1

2. OnddepeHumpyoLLaa MOLLHOCTb
3HayeHus aktopa (npusHaka).

3. LleHHOCTb 3HaueHus dakTopa
(npusHaka) ons peweHus 3agaym
ngeHTMdrKaLMmn 1 gpyrux 3agad

MOLLLHOCTW 3Ha4YeHNs
dakTopa

i T3lW _1Z(|u - I_i)

=L

2 |1. CteneHb petepMmunHmupoBaHHocTh [KopeHb u3 2
Knacca. MHOPMaLIMOHHON 1 M —
2. CteneHb 00yCNoBEHHOCTH MOLLIHOCTH Kracca 5j = 2 Z (| i — J>
Knacca. M -1 i=1

3 |1. KayectBO mogenmu. KopeHb ua 2
2. LleHHOCTb Mogenu. MHOPMaLIMOHHON

3. CteneHb chopMMPOBaAHHOCTU

MOLLUHOCTW Moaenn

mMogenu.
4. KonuyectBeHHasi Mepa cTeneHu
BblPaXEHHOCTW 3aKOHOMEPHOCTEN B
mMogenupyemon npeameTHon
obnactu

YuciieHHo 3Ta BapuadeIbHOCTh MOXKET U3MEPATHCS Pa3HBIMU CIIOCOOaMH,
HaIrpuMep, CPEIHUM OTKIIOHEHHEM MOAYJIEH YAaCTHBIX KPUTEPUEB OT CPEIHETO,
JUACTIEPCUEH WA CPETHEKBAJAPATUYHBIM OTKJIOHEHWEM, WM €ro KBaaparom. B
cUCTEME «DUA0C» MPUHAT MOCIEAHAN BapUAHT, T.K. 3Ta BEJIMYMHA COBNAJAET C
MOIIIHOCTBIO CHUTHAJIa, B YAaCTHOCTUM MOIIHOCTHhIO HH(popmanuu, a B ACK-
aHaJIM3€ BCE MOJIEJIM PACCMAaTPUBAIOTCS KaK UICTOUYHUK UH(POpMALIMKA 00 00BEKTE
MojienupoBanud. [lo3Tomy €CTh BCE€ OCHOBAHUS YTOUYHUTH TPATULIMOHHYIO
tepmuHOoruio ACK-ananusa (tadimna 13):

Urak, B paznene packpbiBaeTcs npocras MaremaTtndeckas: B3auMOCBS3b
Mmepol y-kBagpatr Kapma Ilupcona ¢ koadduimeHTOM BO3BpaTa WHBECTHUIIMMA
(ROI) u ¢ cemanTuueckoi Mepoil 1ienecoodbpasHocTu nHGpopManuu Asekcanapa
XapkeBu4a. JTa B3aUMOCBSI3b OOHAPYKUBAETCS, €CIM Ha OCHOBE MATPHIIBI
aOCOJIIOTHBIX YacTOT pacCYUTaTh MAaTPHIBl YCIOBHBIX H  0€3yCIOBHBIX
MPOLICHTHBIX PACTIPEICICHH, a 3aTeM CpPaBHUThH (PaKkTUUYECKHue aOCOIIOTHBIC
YaCTOThl C TEOPETHUUECKUMH MyTEM BBIUMTAHUS U JICJICHUS, & TaKKE CPABHUTH
YCJIOBHBIE U 0€3yCIIOBHBIE OTHOCUTEIBHBIE YACTOThI TAK)KE MyTEM BBIUUTAHUS U
JIeJICHUSI W BBITIOJIHUTH HOPMHUPOBKY K HYJIIO IyTE€M B3STUS Jorapudma WiIH
BbluuTanug 1. Ilpu 3TOM momydaercss 3 CTAaTUCTUYECKUX MOJCIM: MaTpulla
aOCOJIFOTHBIX YacTOT U JIBE MATPUIIbl OTHOCUTEIBHBIX YacTOT, T.€. YCJIOBHBIX U
O€3yCIOBHBIX TMPOICHTHBIX PACHpPENCIICHUI, a TaKXe BCEro 7 CHUCTEMHO-
KOTHUTHBHBIX Mopeie. ViMeHHO 7, a He OojblIee KOJIMYSCTBO CHCTEMHO-
KOTHUTUBHBIX MOJIEJIEd B UTOre TMOJy4aeTrcs TMOTOMY, YTO MOJIEIIH,
MOJIyJArOIIUECsT B pe3yJibTaTe CpPaBHEHHUS (DAKTUYECKUX U TEOPETHUECKUX
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aOCOJIFOTHBIX YacTOT IyTeM JEICHHUS W HOPMHPOBKUA K HYJIO IIYTEM B3SITHS
jgorapudma WM BBIYUTAHUS | moscoecmeeHno coenaoarom C MOJCISMH,
TIOJTyYaAIONTUMUCS ITyTeM CPaBHEHUS YCIOBHBIX U 0€3YCIIOBHBIX OTHOCHUTEIHHBIX
YacTOT IMyTeM JIeJICHUS 1 HOPMHUPOBKHU K HYJIIO ITyTE€M B3ATHS Jiorapudma wim
BEIYUTAHUS 1. DTO M eCTh KOHPUTYpaTOp CTATUCTUYECKUX M KOTHUTHBHBIX
mozeneld B cmbicie B.A.JledeBpa, copepkanuii MUHUMAIbHOE KOJUYECTBO
MoOJieJIel, TO3BOJSIONIMX IIOJIHO ONHUCAaTh MOJACITUPYEMYIO MPEIMETHYIO
001acTh.

[TokazaTenpbHO, MpUMEYaTEIbHO M BEChbMa 3aMeydareibHO, YTO MOOelb
mepvl  y-kéaopam  Kapna  Ilupcona u3  cmamucmuku  0OKa3aiach
Mamemamuyecku mecHo CA3AHHOU C KOIDDUYUESHMOM 8038pamMa UHBECTMUYULL
(ROI), npumensiemou 6 IKOHOMUKE 8 mMeopuu YnpasieHus nopmagenem
uneecmuyuti  u ¢ mepou uHgopmayuu  Anexcanopa Xapxesuua  u3
CeMaHmuyecKol meopuu uHgopmayuu u meopuu ynpaejieHus sHanusmu. Bce
MU MOOeU PacCHumvl8aOmcs 8 UHMELIEeKMYAIbHOU cucmeme « Uoocy.

3.3.2. KOHKpeTHOe pelleHne 3apa4um B faHHOU paboTte
B cucreme «2umoc» CHHTE3 MOJAENEH MPOU3BOJIUTCS B pexume 3.5

(pucyHoOK 7):

Q‘) 3.5. CuHTe3 W BEpUdUKaLMA Moaener X W
|
3anaiiTe Gasoswie MOAEM ANA CHHTESS W BEPHOUKALIM

Kakue mogenn cosnasate?

BasoBble CTATUCTUHECME MOAEM:
| W 1. ABS - yacTHeIl KpUTEPUI: KONMUECTEO BCTPEY CONETaHMIT: “Knacc-npusHar” y ofbexTos ofyy.Bxifopki
SagaiiTe MCTOUMIK QaHHEIX ANA pacyeTa Moaenu ABS:

Coaps Coeet Cepre2 Cinft ©Inf2
Cmfa Cmf4e Cinfs CInf6 € Inf7

Momous

¥ 2. PRC1 - waCTHeNil KDUTEPWI: YCN. BEPORTHOCT -0 MPU3HaKa CEAV NPUsHaKos 0BbexTos j-ro knacca

@ Obywarowan seifopka

SanaiiTe sHaueHue oHa B MATPHLE BBCOMOTHLX YacToT:  0,0000000

W 3. PRC2 - wacTHbilt KpUTEpMIt: YCNOBHAR BEPORTHOCTS i70 NPM3HAKA ¥ 00LEXTOB jT0 Knacca

Ba3s0Bbie CMCTEMHO-KOMHUTHBHBIE MoAe (5asbl SHaHMI):
| ¥ 4. INF1 - 4aCTHbIR KPUTEPWI: KOMMHECTBO 3HaHWIT NO A, XapKeBn4Y; BEpOSTHOCTH u3 PRC1
¥ 5. INF2 - wacTHbiii KpHTepHit: KONMHECTBO SHaHMIt no A.XAPKEBYHY; BEpOsTHOCTH M3 PRC2
¥ 6. INF3 - uacTHsii KpUTepuii: XiM-KBAAPAT; PASHOCTH MEXAY GEKTHUECKIMI M OXMAASMEIMA 36C. 4aCTOTaMN
W 7. INF4 - yacTHoii kpuTepuii: ROT (Return On Investment); seposTHocTH ns PRC1
¥ 8. INF5 - yacTHeiit kpuTepui: ROI (Return On Investment); seposTHOCTH M3 PRC2

¥ 9. INF6 - uacTHbii kpuTepuii: pasH. yon.u Be3ycn. BeposTHOCTel; BeposTHOCTM M3 PRCL

¥ 10.INF7 - wacTreii kpuTepwii: pasH.ycn.u Gesycn. BEpoRTHOCTEN; BEPORTHOCTH M3 PRC2

MNapameTpsi Konuposarus ofyuaowelt suibopki B pacnosHasaemyro (ByTcTpenHsii noaxoa)
Katwe ofwexTsl 0by3. suiboprki KommposaTs:
% KommposaTs 50 obyuatowyio BuiGopky & He ynansTe

€ KormposaTs TONLKO Texywmi ofbext € Yaanste

" Kommposats kaxasi N41 ofsext

MNoscHerue No anropuTMy

" Kommposats N cnyuaitHsix ofsexTos sepudiKaLym

YRansTb CKOMMpoBaHHbIE 0GbEKTEI:

" KormposaTs ofbexTsl 0T N1 ao N2 {fastest) 0 ao 0
Noapobree
€ Boobuwe He MEHRTL pacniosHasaemyio Buibopky

¥ CosnasaTs Tonbko GasoBsie Monemi
¢ CosnasaTe Mosenu 20 yposHs

" CosnaeaTe MogenM 3-ro yposHa

Nomowe

BasoBele MogenH - 5To Mogenu: Prcl,Prc2,Infl,Inf2,Inf3,
Inf4,Inf5,Inf6,Inf7 NONY4EHHBIE PACYETHEIM NYTEM NO
hoprynam, NpuBEAEHHLIM B XENNE pexmMa 5.5 Ha ocHose
moaenm Abs.

Moaens Abs HaselBaeTCH MATPHUEN 3DCONOTHBIX 4aCTOT M
COREPHUT ABCONIOTHOE KOMMHECTBO BCTPEY COHETaHMI
"NPMEHEK X KNECC", NOCUMTaHHOE No Bceil ssifopke.
Monens Abs ellle Ha3LIBAIOT MATDHLIEN CONPRXEHHOCTH"

WK "KOPPENALIOHHON MATPHLER", BOPMbI NO AOCTOBEP-
HOCTH MoAEnedt opmipyroTCs B pexime 3.4,

BoinonHuTs:
' CuHTes 1 BEpUIKALINO
" Tonexo BepudrKaLIo

" Toneko ciHTes

3anaitte npoueccop 3anaitte anroput
* cru ' Knacoa - nonbue

 GPU " YnpowesHo-feicTpee

McNons3083HIE TONLKO HaMBONEE AOCTOBEPHSIX PE3YTATOB Pacro3Hasakus: Rasp. dbf 1 LENecooBpasHOCTL NpUMeHeHIS BYTCTpenHoro Noaxoaa

Momouts no aniTesy monenei | MoMowb No BepudyKaLym Moaenei
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© 3.5. Cunres u sepudmxaums mosenedi. lMpouecc 3asepusen : 3 1
[ P—
(3 100%
2 y 100%
Cragus cunTesa wogenk Cragus pepuduKaLMM WORCTIN
Ne Hammerosanne uwogenu nporpecc-6ap. - Ne nporpecc-6ap ~
3 1.ABS - YACTHLIA KPUTEPUVE KOMMUECTBO BCTPEY COMETAHIM: "KNACC-MPUSHAK" Y OBBEKTOB OBYY 100%| |13 100%
4 2.PRCI - YACTHBIA ¥en T |-7O MPU3HAKA C XTOB -0 100% |14 100%
5 3.PRC2 - YACTHBIA KPUTEPWE YCNIOBHAR BEPOATHOCTS I-1O MPM3HAKA ¥ OBBEKTOB -0 KNACCA 100%| |15 100%
6 4INF1-YAC KONMYECTBO A i CTV M3 PRCY 100% |16 100%
7 5.INF2-UAC KONMYECTBO A K CTU M3 PRC2 100%| |17 100%
8 6.INF3 - YACTHBIV KPUTEPWI: XV-KBAZIPAT; PASHOCTV MEXAY GAKTUYECKVIMM M OXMAAEMBIMM ABC.4ACTOTAMM 0% |18 100%
9 7.INF4-YAC RO! (RETURN CTV 13 PRCY 100% |19 100%
10 8.INF5 - YAC RO T M3 PRC2 0% |20 100%
11 9.INF§ - YACTHBIV KPUTEPUA: PASH.YC/LM BE3YC/N.BEPORTHOCTEM; BEPORTHOCTV M3 PRCY 100% |21 100%
1210, INF7 - YACT) LYCNM BEYCH [ T3 PRC2 100% |2 100%
Ouyil nporpecc
100%
Hauano: 02.02.2026 13:5409 Oxonuanme: 02.02.2026 13:54:40
Mpowno: 00:00:31 Ocranccs: 00:00:00
Coobuerma

{13:54:39 INFO]: Ha eMme craTMcTiXM DOStRasp 2ua Mozen *INI
[13:54:39 INFO]: Pacwer merpux VerModClsIt ans momemx 'INF7' (x

[13:54:40 INFO]: WAT 10: Cosmamue $opm 'HOCTOBEPHOCTS MAEHT. KAACCOB'... -

, 7 s o ;l:_-;oAJ
PucyHok 7. JxpaHHble (POPMBI Pe:KMMA CHHTEe32a M Bepu(UKaALMU MoJeJsieil

B pesynbrate paborhl pexkuma 3.5 co3gaHO 3 CTaTUCTHUYECKUX U 7
CHUCTEMHO-KOTHUTUBHBIX MOJIeJIel, HEKOTOPhIE€ W3 KOTOPBIX IPHUBEACHBI Ha
pucynkax 8-11:

r @ 5.5. MPOCMOTP OCHOBHBIX 6a3 AaHHBIX BCEX MOAeNe = [u] X 1
i 3apaiite Mmoaens ana npocmotpa: | Abs ﬁlﬂ'ﬂ!ﬂjﬂ!ﬂ'ﬂ’ﬂ] Inf7 Konuuecreo 31akoe nocne 3anaToii: Z\ (makc: 17) oMol
| Mogens: "Abs™
l OnucatensHble WKanb! U rpasaumm (npusHakmu) 5 :.
g
Koa afees | ] g é °
npusHaka i % g 3 § g : g %
i il Py
X . !
1 1 N U SR I
1 Holiday_Flag - False (no) 5082.000 314.000 5396.000 2698.000 3371485 2384.000
2 Holiday_Flag - True (yes) 352.000 41.000 393.000 196500 219.910  155.500
3 Temperature - 1/3-{-2.0600000, 32.0066667} 350.000 27.000 377.000 188500 228395  161.500
4 Temperature - 2/3{32.0066667, 66.0733333} 2684.000 205000 2889.000 1444500 1752.918 1239.500
5 Temperature - 3/3-{66.0733333, 100.1400000} 2400.000 123000 2523000 1261500 1610.082 1138.500
6 Fuel_Price - 1/3-{2.4720000, 3.1373333} 1980.000 119.000 2099.000 1049.500 1315.926 930.500
7 Fuel_Price - 2/3{3.1373333, 3.8026667} 2395.000 190.000 2585.000 1292.500 1559.170 1102.500
8 Fuel_Price - 3/3-{3.8026667, 4.4680000} 1059.000 46.000 1105.000 552500 716.299  506.500
9 CPI - 1/3{126.0640000, 159.7869356} 2641.000 171.000 2812.000 1406.000 1746.554 1235.000
10 CPI - 2/3-{159.7869356, 193.5098712} 492000 71.000 563.000 281500 297.692 210.500
" CPI - 3/3-{193.5098712, 227.2328068} 2301.000 113.000 2414.000 1207.000 1547.150 1094.000
12 Unemployment - 1/3-{3.8790000, 7.3570000} 1895.000 183.000 2078.000 1039.000 1210.567 856.000
13 Unemployment - 2/3-{7.3570000, 10.8350000} 3162.000 171.000 3333.000 1666500 2114.956 1495500
14 Unemployment - 3/3-{10.8350000, 14.3130000} 377.000 1.000 378.000  189.000 265.872  188.000
EI CymMma uncna npuaHakos 27170.000 1775.000 28945.000 14472.500 17956.977 12697.500
4 I
Sxcnopre CSV | kcnopr ecex mogeneii e M Excel | MJ

Pucynok 8. CrarucTudeckas moaejb «ABS», MaTpuiia aGCoIOTHBIX 4acTOT
(¢pparmenr)



40

r ) 5.5. MPOCMOTP OCHOBHBIX 633 AAHHBIX BCEX MOAENEN = o X 1

.Mmmwump: A_bslﬁllmln_ﬁlln_ﬂlilﬂlln_ﬁ'ﬂl Inf7 Konuuecteo 3Hakos nocne 3anaToi: Z.(unt:ﬁ) oMol
1 Mogens: "Prc2”

OnucarensHbie WKanbl U rpaaaumm (NpusHakm) 5 £
ﬂ :
1 i i E B
i il | Py
05
o) 8 [ 8 |§ o o (&)
1 Holiday_Flag - False (no) 93522 88451 93211 90986 3586 2536
2 Holiday_Flag - True (yes) 6478 11549 6789 9014 3586 2536
3 Temperature - 1/3-{-2.0600000, 32.0066667) 6.441 7.606 6.512 7.023 0.824 0.582
4 Temperature - 2/3-{32.0066667, 66.0733333} 49393 57.746 49905 53570 5907 4177
5 Temperature - 3/3-{66.0733333, 1001400000} 44166 34648 43583 39407 6731 4759
6 Fuel_Price - 1/3{2.4720000, 3.1373333} 36.437 33521 36258 34979 2062 1458
7 Fuel_Price - 2/3{3.1373333, 3.8026667} 44074 53521 44654 48798 6680 4723
g Fuel_Price - 3/3-{3.8026667, 4.4680000} 19488 12958 19.088 16223 4618 3265
9 CPI - 1/3{126.0640000, 159.7869356} 48601 48169 48575 48385 0306 0216
10 CPI - 2/3-{159.7869356, 193.5098712} 9054 20000 9725 14527 7740 5473
1 CPI - 3/3{193.5098712, 227.2328068} 42344 31831 41700 37.088 7434 5257
12 Unemployment - 1/3-{3.8790000, 7.3570000} 34873 51549 35896 43211 11792 8338
13 Unemployment - 2/3{7.3570000, 10.8350000} 58189 48169 57575 53179 7.085 5010 M
14 Unemployment - 3/3-{10.8350000, 14.3130000} 6938 0282 6530 3610 4707 3328
CyMMa 4MCcna NpU3HaKos 500.000 500.000 1000.000 500.000
< . [ . § ) i ) v
3xkcnopr & CSV | 3xcnopr ecex moaeneii & MS Excel I ml

Pucynok 9. Cratucruyeckasi moaesib «PRC2», MaTpuua yCJIOBHBIX U 0€3YCJI0BHBIX
NPOLICHTHBIX pacnpenejeHni (pparmenr)

r @ 5.5. MpocMoTp OCHOBHbIX 6a3 AaHHLIX BCex Mojeneil - a X 1
| 3apaiiTe MOAENE ANA NPOCMOTPA: Mmﬂmﬂlﬁlﬂllﬁlmm KonnyecTso 3HaKoE NOCNE 33NATOI: Z‘ (make: 17) oMol
| Mogens: "Inf1™
OnucatensHbIe WKaNbl U FPagauui (NpusHaku) 5 Z
s |
_ ; é |
. -3 e
5::3%:.1 ;glg § £|§ g é é §
i i P
2 i L N B
1 Holiday_Flag - False (no) 0.000 -0.005 -0.005 -0.002 0.004 0.003
2 Holiday_Flag - True (yes) -0.005  0.052 0.047 0.024 0.040 0.028
3 Temperature - 1/3-{-2.0600000, 32.0066667) -0.001 0.015 0.014 0.007 0011 0.008
4 Temperature - 2/3{32.0066667, 66.0733333} -0.001 0.014 0.013 0.007 0.011 0.008
5 Temperature - 3/3-{66.0733333, 100.1400000} 0.001 -0.022 | -0.021 -0.011 0.017 0.012
6 Fuel_Price - 1/3-{2.4720000, 3.1373333} 0.000 -0.008 -0.007 -0.004 0.006 0.004
7 Fuel_Price - 2/3{3.1373333, 3.8026667} 00017 0018 0016 0008 0013 0009
8 Fuel_Price - 3/3-{3.8026667, 4.4680000} 0.002 -0.038 -0.036 -0.018 0.028 0.020
9 CPI - 1/3{126.0640000, 159.7869356} 0.000 -0.001  -0.001 -0.000 0.001 0.000
10 CPI - 2/3-{159.7869356, 193.5098712} -0.007  0.070 0.063 0.032 0.055 0.039
1 CPI - 3/3-{193.5098712, 227 2328068} 0001 0026 -0.025 0012 0.020 0014
12 Unemployment - 1/3-{3.8790000, 7.3570000} -0.003 0035 0.032 0.016 0.027 0.019
13 Unemployment - 2/34{7.3570000, 10.8350000} 0.001 0017  -0016 -0.008 0.013 0.009
14 Unemployment - 3/3-{10.8350000, 14.3130000} 0.006 -0.306 -0.300 -0.150 0.221 0.156
Cymma uncna npusHakos 0.005 -0.219 -0.224 -0.112 0.151 0.107
4 I [
3kenopr 8 CSV | 3kcnopr scex mogenei 8 MS Excel | M

Pucynok 10. CucremHo-koruuTuBHast moaeb «INF1», MaTpuua uadpopmaBHocTeit
(mo A.XapkeBuuy) (¢pparmenr)
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r ) 5.5. MPOCMOTP OCHOBHBIX 6a3 AaHHLIX BCEX MOAENeN = a X )
3agaiite moaens ana npocmotpa:  Abs | Prcl| Prc2| Infl| Inf2 [|Inf3  Inf4 | Inf5 I Inf6 | Inf7 Konuyecteo sHakoe nocne 3anatoit: 3 (makc: 17) ouo:l
| Mogens: "Inf3"

-
OnucatensHbie Wwkansl U rpagaumm (npusHakm)

5
g
2 i
i
8 ' §~ é E e
Koa g 5§
npusHaka :% g £ 3 é 5 g
] !g g8
Fsd F8 ¥ g°
3 g £ $38 g -
28¢ 22 3 % i | 3
S4R ~gR z g §
- ] (5) o o o
1 Holiday_Flag - False (no) 16.900 -16.900  0.000 0.000 23.900 16.900
2 Holiday_Flag - True (yes) -16.900  16.900 23.900 16.900
3 Temperature - 1/3-{-2.0600000, 32.0066667) 3.881 3.881 0.000 0.000 5489 3.881
4 Temperature - 2/3-{32.0066667, 66.0733333} -27.837 27837  0.000 0.000 39.368  27.837
5 Temperature - 3/3-{66.0733333, 100.1400000} 31.718 -31.718  0.000 0.000 44857 31718
6 Fuel_Price - 1/3-{2.4720000, 3.1373333} 9.717 9717 -0.000 -0.000 13.742 9717
7 Fuel_Price - 2/3-{3.1373333, 3.8026667} -31.480 31480 -0.000 -0.000 44 519 31480
8 Fuel_Price - 3/3-{3.8026667, 4.4680000} 21762 -21.762  0.000 0.000 30.776  21.762
9 CPI - 1/34{126.0640000, 159.7869356} 1.441 -1.441 2038 1441
10 CPI - 2/3-{159.7869356, 193.5098712} -36.475 36.475 0.000 0.000 51.583 36.475
1 CPI - 3/3-{193.5098712, 227.2328068) 35034 -35034 -0000 -0.000 49546 35034
12 Unemployment - 1/3-{3.8790000, 7.3570000} -556.570  55.570 = -0.000 -0.000 78.588 55.570
13 Unemployment - 2/3-{7.3570000, 10.8350000} 33390 -33.390 0.000 0.000 47221 33.390
14 Unemployment - 3/3-{10.8350000, 14.3130000} 22180 -22.180  0.000 0.000 31.367 22.180
0 Cymma uncna npusHakos 0.000 0.000 0.000 0.000 0.000
4 L7 b
Sxkcnopt 8 CSV | xkcnopt Bcex mogenei 8 MS Excel | Bobixoa

Pucynok 11. CucremHo-korautuBHasi Moaeab «INF3», maTpuna Xu-kBaapar
(mo K.Ilupcony) (¢pparmenr)

Ilonyuennvie modenu KOpPPEKMHO UCROIB306amb 01 PEUIeHUA 3a0ay
MObKO 6 mom cayuae, eciu OHU OOCMAMOYHO 00CHOB8EPHbL (A0eKEamHbl),
m.e. 6EPHO OMPAHCAIOM MOOeaUpyemyro npeomemuyto ooaacms. 11opTomy B
CIIEIYIOLIEM pa3fesie OLUEHUM JOCTOBEPHOCTh CO3JIAHHBIX CTATHCTHUECKUX U
CUCTEMHO-KOTHUTUBHBIX MOJICJICH.

3.4. 3adayva-4. Bepucukauma mogenemn
3.4.1. YHuBepcanbHaa noctaHOBKa 3ajayu, He 3aBuUcsALLas
OT NpeaMeTHOM obnactu

OueHka JOCTOBEPHOCTH MOJIENIEH B CHUCTEME «DUA0C» OCYIIECTBIACTCS
NyTeM peIlIeHUs 3aJauu Kiaccu(ukanmm oObEKTOB 0Oyyaromei BBIOOPKH IO
0000IIEHHBIM 00pa3aM KJIaCcCOB M MOJICUeTa KOJIMYECTBA UCTUHHBIX U JIOKHBIX
MOJIOKUTENIbHBIX U OTpHIATENIbHbIX pelieHuid no F-mepe Ban Pusbeprena, a
Takke 1o Kpurepusim L1- L2-mepam mnpod. E.B.JIyuenko, KoTopbie
NPEeIOKEHbl IS TOr0, YTOOBI CMSITUYUTh WU TOJHOCTBIO MPEOJ0JIeTh
HEKOTOpbIe HepocTaTku F-mepsr [9].

JIOCTOBEPHOCTh MOJEJIC MOXHO OLICHHBAaTh U MYTEM PEIICHUS APYTUX
3amad. Hampumep, 3amad NPOTHO3UPOBAHUS, BBIPAOOTKH  YIPABISIONIIAX
pEIIeHH, MCCIeAOBaHMsSI OOBEKTAa MOJEIUPOBAHUS MyTEM HCCICIOBAHUS €T0
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mozaenu. Ho 310 Gosee TpymoeMKO W Jake BCerjia BO3MOXKHO, OCOOCHHO Ha
SKOHOMHYECKHUX M MMOJUTUUCCKUX MOJICIAX.

B pexume 3.4 cucrembl «DWmoc» U psaAe JAPYTUX  HU3ydaeTCs
JIOCTOBEPHOCTh KaXKJIOW YACTHOM MOJIENIM B COOTBETCTBUHM C ITUMHU MEpamMu
JIOCTOBEPHOCTH.

3.4.2. KoHKpeTHOe pelweHMe 3agaum B AaHHOM paboTe

B cootBeTcTBUM ¢ KpuTepueM H0ocTOBepHOCTH F-mepoii Ban Puzbeprena
HanOonee noctoBepHoil sBistorcss CK-monenu INF4 u INF5 ¢ unTerpanbpabsiM
KPUTEPUEM: «CEMaHTHUeCKUU pe3oHaHc 3HaHui»: F=0.73. B 1o xe Bpems, B
COOTBETCTBUM C KpuTepusimu jaoctoBepHoctu npod. E.B.JIynenko nambomee
JIOCTOBEpHOI siBisieTcsa mojienb ABS ¢ uHTerpaibHbIM KpUTEpUEM: «cymMMa aoc.

Yacror mo mpusHakam oobekTa»: L1 m L2=0.94 npu makcumyme 1 (pucyHok
12).

© 34.06ctaigopua no A npw paswstxpur, | o AC $2K10p0 Ha oA & waraswax Walmart] - o x
Cymma Cymma Cymma Cymma Cpeguwit
oo A == e == I B
" & MuTerpanusi TMonwora nepa CXOACTBA  CXOACTBA CXOACTBA CXOACTBA po Mo oo wepa cxopcrea
KpuTepui Mogenn Ban WCTMHO-  MCTWHO-  NOMMO-  MOMMO- npod. weTuo-
(Y HORY) Pubeprena NONOXWT. OTPMUAT. NONOMNT.  OTpuyar,  MORSMM  MORGAM £ g ieuko  nonowT.
| RN PeweHMd  pewend  pewewwh  pewenwh peuwenmi
(STP) (STN) (SFP) (SFN) (ATP)
1 ABS - uacTHeih KpHTEpUil: KONMUECTBD BETPEU CONETaAMA: “Knace npksnaK” y oBbeKTos 0Byw 86Boprr  Koppensuyn abc wactor ¢ obp.oBbexta 0964 0657 73488 31029 METTAZ 32282 0517 0.991 0680 0668
|2 ABS-uacTd KpTepWil KOTWYECTBD BCTPEY COYETANMR “KNacc: CyMMa 36C SACTOT N0 NPUIHAKSM OGLexTa 1000 0667 47843% 0000 606221 0000 0888 1000 0940 0826
3 : 0964 0657 3488 3029 METT2 2282 0517 0991 0680 0668
4 1.000 0667 4975665 0000 4849456 0000 0506 1.000 0672 0860
5 0.964 0857 3731.488 31.029 3487 742 32282 0517 0991 0680 0668
6 1.000 0667 4975665 0000 4849458 0000 0506 1.000 0672 0.860
7 0750 0585 1227148 301.261 976 280 494 958 0557 0713 08625 0283
8 0542 0570 52230 649 653 210741 212103 0199 0198 0198 0017
) 0.750 0585 1227148 301261 976280 494958 0567 0713 0625 0283
10 0.542 0570 52230 649.653 210741 212.103 0.199 0.198 0.198 0017
n 0591 0591 1521723 1521723 64467 614467 0712 0712 0712 0.445
12 0591 0591 1521723 1521.723 614 467 614.467 0712 0712 072 0445
13 0730 0730 145691 145691 389135 389135 0746 0746 0746 0271
1 0.545 0545 111395 616976 553618 553618 0163 0.168 0168 0035
% 0730 0730 TME691 1145691 3913 3B 0746 0746 0746 o2n
16 0545 0545 111395 616976 553618 553618  0.168 0.168 0.168 0.035
17 0591 0591 1521.723 1521.723 614,467 614.467 0712 0712 072 0.445
1 0591 0591 171063 1450074 569361 569361 0231 0231 0231 0.050
19 0591 0591 1521723 1521723 614467 614467 0712 0712 0712 0.445
2 0591 0591 171063 | 150074 669361  569.361 0231 0231 0231 0050

Nowouss o wepan | Mowsoussnopacrpen, | TPTNFPEN| (r-eTof100

Pucynok 12. Jxpannas ¢gopma pexxuma u3MepeHus 10CTOBEPHOCTH Mozedteii 3.4

Ha pucynkax 13 mpuBeneHbI YaCTOTHBIE paclpeiesieHUs KOJINYecTBa
VUCTUHHBIX U JIOKHBIX, ITOJIOKUTENBHBIX U OTPULIATEIIBHBIX PEIICHUN B MOJEIAX

INF4 u ABS.



Yucno TR TN, FPFN pemeuuu & Monenu: INF4, KpuTepui: CEManTHHECKHHA DR3OHAHC 3HaHMH
(haKTOpoB Ha Npogaxu B maraswHax Walmart"
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HopuuposanHLe paaHocTu (T F)/(T+F}*100 8 mopenu: INF4, KpUTEpMii: CEMaHTHHECKNA PEIOHAHC FHAHA
(haKTOPOE Ha NPOAAXM E Mara3uwHax Walmart"
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Yucno TP, TN,FF,FN pewenuii B Mogenu: ABS, kpnTepwii: cyMmMa abc.4acToT no npusHakam obbexkTa
Mpunoxenne: "ACK-ananus snuaHusa dJaKTopOB Ha Npoaaxu B maraznsax Walmart"

2000+

Koauyecrao ahuml

2500

2000 |

1500

1000+

500+

=100 el -0 =0 -0 =50 40 =30 =20 -1 1 &0 o 80 90 100
oo Ypooiklcxoacrea

96.0%

Paectey s TH-1.20, 116 000 | POt IGHIAL MEMLY HAKEA Y

KOULIBA=0.0 | Mareaneyis TP-324,60, 101 YIOBHE <Ko
Koppe: FTR+HE S (TRATRE 0.1

—— O 5 ONOMHTE N (FP]

—— VTV HENEAGKUTEr b (TP] —— HCTPHAG-STPAUETERbHEE [N} —— DRHO-DTRMLATENS Heie ()
Coaan: 02,02,2026 14:4%48

43



44

Hopmuposanubie pasioctu (T-F)/(T+F}*100 8 monenu: ABS, kpuTepuii: cymma abc.4acToT No npusnakam obnekrta
n "ACK. Ha B Marasunax Walmart"
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TpEgK cazaan 02022026 1411333

Pucynok 13. YacTtoTHbIE pacnpe/iesieHis] KOJIHUYECTBA MCTUHHBIX M JIOKHBIX,
MOJIOKUTEJIbHBIX U OTPULATEILHBIX pellleHnii B HanboJ1ee 1ocToBepHbIX Moaeasx INF4
u ABS

JIna pewenus nocmaenenHHvlx 6 pabome 3aoau 0yoem uUCHOIb306AMDb
mooenv INF4, kak naubonee coanancuposanuyno.

N3 9THUX 4aCTOTHBIX pacnpeiesIeHu BUHO, YTO B HanbOoIee T0CTOBEPHOU
0 KPUTEPUSIM JTI0cTOBepHOCTH F-Mepoit Ban Pusbeprena monenu INF4:

—IpU YPOBHSX cxojicTBa okojo 12% B manHO#M 3amade mpeobiianaroT
JIO)KHBIE TIOJIOKHUTENIbHBIE PEIICHUs, a TPU JIPYTUX YPOBHSAX CXOJCTBA —
WCTUHHBIC MOJIOKUTENbHBIC pelieHus. B o0iem ciydae mpu ypoBHAX CXOJCTBA
BhITIIe 55% JOKHBIX MTOJIOKUTEIBHBIX PEIICHUN MMPAKTUYECKH BOOOIIE HET;

— ueMm ebluie Ypo8eHb CX00cmea, mem 001vbuie 00711 UCHUHHBIX
pewenuii. Iloamomy ypoeenv cxoocmea aenaemca a0eK6AmMHOl HYMPEHHE
Mmepoit cucmemuvl «UO0C», MAK CKA3AMb AOEKEAMHOU MePOoil CaMOOUCHKU
unu ayouma cmenenu OO0CHMOGEPHOCHU pPEeWleHUll U YPO6HA PUCKA
OWUOOYUHO20 PeuleHUsl.

Ha pucynkax 14 mpuBeneHbl dKkpaHHble (GOPMBI XENNoB pexuma 3.4, B
KOTOPBIX TIOAPOOHO OOBICHSAETCS CMBICI O3TOTO pexuMa. IOTH  (HOpMBI
MPUBOMASTCS B JIaHHOW paboTe BMECTO Oojiee JETaNIbHOrO OMUCAHUS JAHHOTO
pexuma.
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€ NMomowys no pesutny 3.4: Buagsl NPOrHO308 U MEPHI 40CTEEEPHOCTH MOAENE & chcTeme "Biigac-X++" - [m] *

Momowe no pexxuny 3.4: Bugkl NPOTHOI0B M Mepsl 40CTOBEPHOCTH MoAeneil B cucteme "3igoc-X++"

Mpeactaeum cebe, uto Ml Beibpackizaem kyBuK C 6 rpaHAMN...
Toraa BOaMONKHE CEYKILLWE BAPHAHTEI NPOrHO30B:

NONOKUTENbHLIA NCEBAONPOrHO3.

Tpeananoxum, Mopens 4aeT Takoii NPorHo3, uTa swinager ace i 1, w2, n 3, 4, n 5, 1 6. MOKATHO, 4O M3 BCErD 3TOMD ELITAAET ML 4TO-TO OAHO. B 3TOM CMYYae MOAENS He NPEACKIIKET, 4TO HE BHITAAET, HO 3aT0 OHa
BA3ATENSHO NPEACKAKET, UTO BbiNageT. OAHAKD NP ITOM OHEHS MHOTO OBBEKTOB BYAET OTHECEHD K KITACCaM, K KOTOPSIM OHN HE DTHOCATCH.

TorAa 8epOATHOCTE HCTHHHO-TTONCAKWTENHEX PEWEHHT Y MoAen ByAer 1/6, @ BepOATHOCTE NOXKHO-TONXITENLHEIX PeLIEHNi - 5/6. SICHD, 4TO TaKOl NPATHO3 GecnonedeH, NOSTOMY OH U HAIBAH MHOH NCEBAONPOTHOIOM.

OTPULATENbHBIA NCEBAOMNPOTHO3.

Ecnn e MOgent NpeAcKa3LigaeT, UTo HHUSTO He BEIN3ALT, T.e. He BeiNanet Wil 1, Wi 2, Wi 3, Hi 4, Wi 5, Hi B, HO UTO-TO WA 370D, BCTeCTBeHHO, 0BA3aTeN:HO BuiNgAeT. KoHeuHo, Mogens He Npefckasana, uTo BLIN3geT, 3aT0 OHa
0UeHE XOPOLWO NPEACKA3ANA, UTO He BiNageT. BepoATHOCTE MCTHHHO-OTPULATENEHLIX PELUEHUA Y MoAenH ByneT 5/6, 2 BEPOATHOCTE NOKHO-0TPHLATENLHEIX PELUEHHI - 1/6. Takoil NporHoa ropasgo A0CTOBEPHES, YeM
NONOKHTENEHSI NCEBAONPOrHO, HO ToXe GecnoneasH

WIEAMbHbIH MPOTHO3.

Ecnn B ciywae C KyGHKkom Ml MPOTHOINPYENM, 4TO BHINGAET, HANPUMEP 1, 1t CODTBETCTAEHHO NPOrHOINpYeM, 410 He Beinager 2, 3, 4, 5. 1 6, T0 3T0 WaeaNsHbIi NPOTHD3, UMelow i, ecnn on ocywectanserca, 100% aocToseprocTs
WAEHTHUKALIN 1 He HAEHTGNKALIN. LIeankHbIi NPOTH3. KOTOPKI NOMHOCTIIO CHIMART HEONPEAENEHHOCTS D By1YLLIeM COCTORHIN OBLEKTa NPOrHOIMPABaHIA, Ha NPAKTHKE YAIAETCA MONYUNTS KPaiiHE Peika i OBbIUHD Ml UMeek
€0 C peankHLIM NpOTHOSOM.

PEA[bHBIV NMPOMHO3.
Ha npakTike Mel yalile BCEro CTANKNBAEMCA MMEHHO C 3THM BUGOM NIPOrHO3a. PeankHelll NporHoa T 0cTE 0 Bygyuy 0BGLEKTa NPOrHOIHPOBAHHA, HO HE NOMHOCTER), KaK WAeankHLIi Nporea, a
OCTABNAST HEKOTOPYK) HEQNPEMENEHHOCTE HE CHATON.
Hanpumep. AnA wrpansHoro kyGika AenasTcA Takoi NporHoa: BEINaAET 1 1nKM 2, M, COOTBETCTBEHHO, He BaiNaAeT 3, 4. 5 unu 6. MOHATHO, UTO NONHOCTEKD HA NPAKTHKE TaKO NPOTHO3 HE MOKET OCYL|ECTBNTLCR, TK. BAPHAHTHI
BLINa/igHNA KyBUKA ankTepHATHBEHLI, T.6. He MOMET BEINAcTe 0AHOBPeMeHHo 1 1, n 2. MoaTomy y peankHoro nporHoaa aceraa Gyaer onpegenekHan ownbka neHTd Coor 0, @CAU He OCYL|ECTANTCA OAWH MNH

wa npor; . T0 BOSHHKHET 1 OLIMDKA He WEHTUHUKALIW, T K. 3T0 HE NPOHO3MPOBaNacs MoAensto. Teneps npeacTasuTe cebe, uro y Bac He 1 kyGik u NporHoa ero noBeseHs, a Thicaun. Toraa
WOHO MOCUNTATE CPe/iHeB3BRILIEHHLIE XAPaKTePHCTUKN BCEX 3THX BI0B NPOrHD308

Takum obpazom, ecnu np uneno BepHo {HPOBEHHBIX 11 He WAEHTV(BIUMPOBEHHEIX OBBEKTOR I BLIYECTE YACTO DWNBOUHO WAEHTHHHLD whe |MpOBaHHbIX OBLEKTOB, 3 3aTem PAInENiTs Ha
4Mcno Bcex ofLeKToR To 370 W DyAeT KpuTepui kavecTsa moaenk (knaccud pa). 1Mt KaK ee BEPHO OTHOCTE OOLEKTH K KNaccam, KOTOpLIM OHM OTHOCATCA, Tak 1 ee CNocoBHOCT: BEPHO He OTHOCHTL
00LeKTLl K TEM KNaccam, K KOTOPGIM OHUM He OTHOCATCA. 3T0T KpUTepHil NPeANoxeH 1 peani3oead B cucteme "Biigoc” npod. E.B.Myuexko B 1994 rogy. 31a Mepa A0CTOBEPHOCTH MOARNN NPeANONaraeT ABa BapUaHTa HOPMMPOBKN:
1,413 0, 1%

La=(TP+TN-FP-FN)/ (TP + TN + FP + FN ) [Hopmuposka: {-1.+1})

Lb=(1+(TP+TN-FP-FN)/ (TP + TN + FP + FN )}/ 2 (Hopwuposka: { 0, 1})

rae TP - UCTUHHOD: peLeHnid; TH - HCTHHHO-0TPULATENLHLIX PeLeHUA; FP - NOWMHO-NONOKUTENLHLIX peLleHui: FN - RomHO-0TPUUATENEHEIX peLLEHNi;

Knaccuueckan F-mepa aocToseproctn mogeneii Ban Puabeprena (konoka augenena apko-ronyGiim hosom):
F-mera = 2*(Precision*Recall)/(Precision+Recall) - 40CT0B2pHOCTS MOAENN

Precision = TP/(TP4FP) - TausocTs Mogeny:

Recall = TP/(TP+FN) - nonHota mogenw;

L1-mepa npot.E.B.Myyekko - HeueTkoe coBoe LY Kol F-mepel ¢ yuetom CYMM ypoBHel X0 CTBA (KONOHKA BbIENEHA APKO-3ENEHEIM BOHOM):
L1-mera = 27(SPrecision*SRecall)/(SPrecision+SRecall)

SPrecision = STP/(STP+SFP) - TOUHOCTE € YUBTOM CYMM YPOBHel CXOACTEE;

SRecall = STR/(STP+5FN) - nonHoTa ¢ yusToM CyMM YPOBHEil CX0ACTBA;

STP - Cymma MOAYNeii CXOACTBA HETHHHO-NONOXUTeNHLDX pettieHuii. ST - CymMa Moayneii GXO/ICTBA NGTHHHO-OTPULATENLHLIX PaLLISHIii:

SFP - Cymma Mogyneli CX04CTEA NOXHO-NORDKHTERLHEX peLueHni: SN - Cymua Moayneii CXOACTER NOXHO-0TPULBTENLHAX pelueHuii

L2-mepa npofp E B Tyuenko - Hewekoe cosoe 0Babiy «oii F-mepsi ¢ yuerom CPE[JHUX yposHeil cxoacTsa (KOMOHKA BEIENeHa enTuim haHoM):
L2-mera = 2*(APrecision*ARecall)/(APrecision+ARecall)

APrecision = ATP/(ATP+AFP) - TOUHOCTE C Y4eToM CPeAHIX YPOBHel CX0ACTEE;

ARecall = ATP/(ATP+AFN) - nonHoTa ¢ y4eToM CpefHIX YPOBHE CX0ACTBE;

ATP=STP/TP - CpefHee Mogynel CX0ACTEA UCTHHHO-NONOKMTENBHLIX peleHni; AFN=SFN/FN - CpeaHee moayned CXOACTEA NCTHHHO-OTPULATENEHBIX PELLEHIN;
AFP=SFP/FP - CpeaHes Mofyneil CX0ACTBA NOXHO-NONGKUTENEHEIX peLleHiil; AFN=SFN/FN - CpegHes Moayneil CX0ACTEA NOKHO-0TPHUATENLHEIX PELUEHHIA

Crpokn ¢ MakcumankHsimi anaseHnamn F-mepsl, L1-meps 1 L2-weps Beienans oMM UBeTa, COOTBETCTYIOLLEND KONOHKE.

M3 rpadinkos YaCTOTHEIX PACTPEAETEHHIR HCTUHHO-TONOXVTENSHLIX, HCTHHHO-OTPHUATEEHbIX, IOKHO- HblX W NIOKHO-DTPHL DewIEHHI BIAHO, YTO Yem BHILLE MOA /b YPUBHA CXOACTEE, Tem Gonswe 4ons

WCTHHHBIX PELUBHNA. 3T0 3HAYNT, 4TO MOAYNE YPOBHA CXOACTEA ABMACTCA a4eKBaTHOA MepO CTeNeHM NCTMHHOCTH PeLUeHNA H CTENeHM YBEePeHHOCTV CUCTEMEI B 3TOM pPelleHkn. oaTomy cucTema "Raoc” umeeT agekBatHelil
KPUTEPHil AOCTOBEPHOCTM CODCTBEHHBIX PRLUEHU, C NOMOLYLI0 KOTOPOrO OHA MOKeT OT(HNETPOBATE 2aBEACMO NOKHEIS PeLUSHUA.

TMyyenko E.B. MHBapHaHTHOE OTHOCHTENEHO 00BEMOB AaHHEIX HEUETKOE MyNLTUKNAcCoBOE 000BW eHe F-Mepe gocToBepHocTH Moaenel Ban Puabeprena B ACK-ananuae u cucteme "Jiigoc” / E.B. Iyuenko // Monntemaruueckui
CETEBOM 3NEKTPOHHBIA HayuHbIi kypHan KyBaHckoro r ‘0 arpapHoro y peureta (Hayuweii sxypHan KyBlAY) [3nektpornsiii pecype]. - Kpackogap: Ky6lAY. 2017. - Ne02(126). C. 1- 32 - IDA [article ID]:
1261702001. - Pexum goctyna: http/fej kubagro ru/2017/02/pdf/01 pdf

& Momos no pexunty 3.4. (C) Cucrema "INLOC-X++" = o x
P Yy

Pexum: 3.4. PACHET U TPAGUHECKASA BU3YANU3ALIMA YACTOTHbIX PACTIPELENEHUA YPOBHEW CXOACTBA:

Mo Haxkatuto kHonok: [TP.TN,FP.FN], [(TP-FP).(TN-FN)], [(T-F)/(T+F)*100] otobpasatoTca rpadmki YacToTHLIX pacnpejeneHuit ANA MOAEeNU W MHTerpanbHOro KpUTepua Ton
CTPOKW, Ha KOTOPOIl B 3KpaHHoN topme 3.4 cTout kypcop. Mo knuky Ha kHonke: [(T-F)/(T+F)*100] BeiBoAATCA rpatmku YacToTHeIX pacnpeaenenui: (TP-FP)/(TP+FP)*100 u
(TN-FN)/(TN+FN)*100.

rae:

TP-True-Positive; TN-True-Negative; FP-False-Positive; FN-False-Negative, konuuecTBo CTUHHBIX 1 NOXKHBLIX NONOXKMTENEHBIX U OTPULLATENBHBIX PELLEHNIT.

TNyuexko E.B. NHBapuaHTHoE 0THOCHTENEHO 0GLEMOB AaHHBLIX HEYETKoe MynbTUKknaccosoe 0bobuienne F-mepbl goctoBepHocTn moaeneii Ban Pusbeprena 8 ACK-aHanuze n
cucteme "3iigoc” / E.B. Nyuenko // Monutematnyeckuil ceTeBoil 3NeKTPOHHLIN HayuHbIN xypHan KybaHckoro rocysapcteeHHoro arpapHoro yHueepcnteta (HayuHelii xxypHan
KyblAY) [OnexrponHbiit pecypc]. - Kpachoaap: Ky6lrAY, 2017. - Ne02(126). C. 1 - 32. - IDA [article ID]: 1261702001. - Pexum goctyna: http://ej kubagro.ru/2017/02/pdf/01.pdf

MpumepHsle rpadmkn TP, TN.FP FN, a Taicke F-mepebl n kputepues L1, L2 npu yBenuueHun obbema Boibopku
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pewennn ™ TP FP N B 300MCUMOCTH O 06LOMD B1,:60Dn RND-MORONH

080

o

000
~e-12 MERA
®-L1_MERA

F_MERA

g om

° 0 1000 1500 2000 2%0 300
O6Bem o60pKH 0 GOLENTO8 OOy A WasGOPEH

Pucynok 14. Dxpannbie GopMbl XeJNOB pe:KMMA H3MepeHHs 10CTOBEPHOCTH
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3.5. 3adaya-5. Bbibop Hanbonee oOCTOBEPHON MOAeNU
3.5.1. YHuBepcanbHaa noctaHOBKa 3aayu, He 3aBucALlas
OT NpegMeTHOM obnactu

Bce nocneoyrowue 3a0auu pewaromest 6 nauboiee 00Ccmo8epHOll MOOEIU.

[TpuumHb! 3TOr0 TpocThl. ECn Moens 10cTOBEpHa, TO:

— udenmugurayus 00bEKTa C KJIIACCOM JIOCTOBEPHA, T.€. MOJCIIh OTHOCHT
00BEKTHI K KJIaccaM, K KOTOPBIM OHHU JCHCTBUTEIBHO IMPUHAIICIKAT;

— NPO2HO3UpPOBAaHUe TOCTOBEPHO, T.C. JICHCTBUTCIBHO HACTYMAKOT TE
COOBITHS, KOTOPBIC MPOTHO3HPYIOTCS;

— npunamue pewienuli aJeKBaTHO (JIOCTOBEPHO), T.C. MOCJIC peaiu3ariu
NPUHATHIX YOPABISIIOINIMX pPENIEHUHA OOBEKT YIpaBIEHUS JEHCTBUTEIBHO
MIEPEXOIUT B IIEJIEBBIC Oy IYIIHE COCTOSHUS;

— ucciedosanue  AOCTOBEPHO, T.€. TIOJYYCHHBIE B  PE3yIbTaTe
HUCCICA0OBAHUA MOICIN O6T:€KT3 MOJCIWMPOBAaHNA BbBIBOABI MOTI'YT 6BITB C
ITIOJIHBIM OCHOBAHHUEM OTHCCCHBI K O6’bCKTy MOJCINPOBAHUA.

3.5.2. KOHKpeTHOe peweHne 3apa4um B faHHOU paboTte

Texnuuecku cam BbIOOp HamboJjee JTOCTOBEPHOW MOJEIH U 3aJaHUE €e
TeKyllen ocymectBisiercs B pexume 4.1.2 cucrembl «2Ua0c» U MPOXOIUT
obicTpo (pucyHkH 15). DT0 HE0OXOAMMO JeiaTh JIMIIbL JJIS PEHICHUS 3a1auu
uaeHTUGUKAIIMK U TIporHO3upoBaHusl (B pexxume 4.1.2), kotopas TpeOyeT u
NOTpeOJIIeT HAUOOJIBbIINE BBHIYUCIUTEIBHBIE PECYpChl U MOITOMY pelIaeTcs
TOJBKO JIJISE MOJIENIU, 3aJJaHHOM B KadyecTBE TEKylleil. Bce ocTanbHble pacyeTsl
MIPOBOJIATCSL B CUCTEME «DUA0C» Cpa3y BO BCEX MOJEISX.

€0 4.1.2. Naketroe pacnosHaeaHue & Texywei mogenn [Mpunoxesue: ACK-ananns samanmna d... X ‘I

3apaiTe TEKYLYIO MOAENE ANA MAEHTUdMKALWK
() Abs () Pret ) Pre2 () Inf1 () Inf2

() Inf3

) Inf5 ) Infé ) InfT
Ha kakom npoueccope BoINOAHATE pacnosHaBaHne
© Ha uentpaneHom npoueccope (CPU)
Ha rpatmueckom npoueccope (GPU)
3apaite anroputm naeHTUdUMKaL MK
0 Knaccuuecknii, paboTaeT gonblue (ToHHEE)

Q ¥npowerHelid, pabotaeT BeicTpes

Mogens gnA pacnosHaBaHWA 3a0aETCA B STOM ¥E OKHE BbllUg WK B pexMMe 5.6,

YyuThIBaTh TONBKO Hanbonee AOCTOB EpHbIE PESYNLTATH Palno3HaBaHWA

) & MOOYNEM unTerpansHoro kpuTepna "PesoHaHe sHaHWA" He meree: 0.0 %

Ok ‘ Cancel ‘ Momouws ‘

Pucynok 15. 3dnénne moxenn INF4 B KauecTBe Telcymeﬁ
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3.6. 3adaya-6. CucremHasa ngeHtucpunkaums
n nporHosnposaHue
3.6.1. YHMBepcanbHaa noctaHOBKa 3afayu, He 3aBucALlas
OT NpeaMeTHOM obnactu

[Ipu pemenun 3adauu udenmugurayuu Kaxxasli 00bEKT pacro3HaBaeMoi
BBIOOPKHU CPaBHUBAETCS TIO BCEM CBOMM IPHU3HAKAM C KaXKIABIM U3 0000IIEHHBIX
o0pa3oB kiaccoB. CMBICT pelICHHs 3aJa4dl HICHTU(UKANN 3aKII0YaeTCs B
TOM, YTO TIpU OMNPEICICHUH TPUHAIICKHOCTH KOHKPETHOTO OOBEKTa K
00001IeHHOMY 00pa3y Kjaccy 00 3TOM KOHKPETHOM OOBEKTE MO aHanozuu
CMAHOBUMCSl U3BECIMHO 6Ce, YMO U38eCMHO 00 00beKmax 3mo2o Kiaccd, no
KpatiHeli mepe, camoe CYueCmeeHHoe O HUX, Mm.e. YeM OHU OMIUYAIOMCA OMm
00beKmos Opy2ux Kiaccos.

3amaun uaeHTU(UKAIMA W TPOTHO3MPOBAHUS B3aMMOCBSI3aHBI U MaJio
YeM OTJIMYAIOTCS JIPYT OT Apyra. [J1aBHOE pa3nuuue MEXTy HHAMH B TOM, YTO
Py UACHTU(DUKAIINY 3HAYCHHUSI CBOMCTB M MPUHAIICKHOCTh 00BEKTa K KIIAcCy
OTHOCATCS K OJHOMY MOMEHTY BPEMEHH, a TPH IPOTHO3WPOBAHUM 3HAYCHHUS
(haKTOpPOB OTHOCATCS K TPOIIOMY, a Mepexo] 00beKTa MOJ ACHCTBHEM ITHX
(GhakTOpOB B COCTOSIHHE, COOTBETCTBYIOIIEE KJIAcCy OTHOCUTCS K Oyayriemy
(pucyHok 3).

3amaya pemiaeTcss B MOJENH, 3aJaHHOM B KadecTBE TEKYyIIeH, T.K.
SBJIIETCSI BEChbMa TPYJOEMKON B BBIYHCIMUTEILHOM OTHOIIeHUH. [IpaBma ¢ ¢
pa3paboTkoil W peanuzanuer B cUCTeME «DUI0C» BBICOKOI(PPEKTUBHBIX
QITOPUTMOB PACIIO3HABAHUS M HCIOJIb30BAaHHUEM TIpagUUECcKOro mpoleccopa
(GPU) mnis pacueToB 3Ta mpodieMa MPaKTHUECKH CHSJIACh.

CpaBHEHHE OCYIICCTBIISICTCS IyTeM TPUMEHEHUS HeMempuuecKux
UHMe2PAbHBIX Kpumepues, KOTOPBIX B HACTOSIIEE BPEMs B CHCTEME «DUT0CH
UCIIOJIB3YeTCSl JBa. OTH WHTETPAIBbHBIE KPHUTEPUHU WMHTEPECHBI TEM, YTO
KOPPEKTHBI | B HEOPTOHOPMUPOBAHHBIX MPOCTPAHCTBAX, KOTOPHIE BCErIa M
BCTPEYAIOTCS HA TIPAKTUKE, U SBJISIOTCS (DUIBTPAMH TOIaBIICHHUS IITyMa.

3.6.1.1. MHTerpanbHblii Kputepuit «Cymma 3HaHUA»

NuTerpaibubliikputepuii «CymMMa 3HAHHUI» TPEICTABISCT COOO0M
CyMMapHO€ KOJMYECTBO 3HAHUM, cojepkamieecs B cHcTeMe (HaKTOPOB
pa3sNUYHONW  TMPHUPOJBI, XapaKTEPU3YIOMUX caM  OOBEKT  YIpaBJCHUS,
yopaBisonie (HakTopbl U OKPYXKAWIIYI Cpeay, O Iepexojie o0beKTa B
OyayIIue 1ejeBble WU HeXKeIaTeIbHbIE COCTOSIHUS.

WNuTerpanbHblii KpUTEpUN MNPEACTABISAET COOOM aAAUTUBHYIO (DYHKIIUIO
OT YaCTHBIX KPUTEPUEB 3HAHMM, IIPEICTaBICHHBIX B help pexxuma 5.5:

Ij :(Ej’Ei)-

1 .
° B ormmume ot EBKIHI0BA PACCTOSHES, KOTOPOE MCIIOIb3YETCs TS MOOOHBIX Heseii Hauboee 4acTo
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B BblpakeHMM  KpYIJILIMH ~ CKOOKaMH  O0O3HAUYE€HO  CKaJsipHOE
npousBeneHue. B koopauHatHol hopMe 3TO BhIpaKEHHUE UMEET BU/L:

M
|j=§|ij|_i,'

rae: M — konuyecTBO rpajauil onucaTeabHbIX KAl (IPU3HAKOB);
|ij ={l i }— BekTop cocTostHMS j-TO KiTacca;

L. ={L } — Bexrop cocrosinus pacrio3HaBaeMoro 06beKTa, BKIIOYAIOLIHIA

Bce BuUABl (AKTOPOB, XapaKTEPUBYIOIIUX CcaM OOBEKT, YHPABISAIONINE
BO3JICHCTBUS U OKPY>KAIONLYIO Cpeay (MacCUB—JIOKATOP), T.€.:

1, ecnu | — 1t hakmop oeticmsyem,

L, =<n,20e:n>0, ecru i — i paxmop deiicmayem c ucmunHocmso N,

0, ecau | — 11 paxmop ne Oeticmayem.

B Ttexkymen Bepcun cuCTEMBI «OUAoc-X++» 3HAYEHUs KOOPAMHAT BEKTOPA
COCTOSIHHSI PAacIiO3HaBa€MOT0 OOBEKTa MPUHUMAIUCH paBHbIMU JO6o 0, ecrmu
IpU3HaKa HET, WK N, €ClIi OH MPUCYTCTBYET Y 00BbEKTAa C MHTEHCUBHOCTHIO N,
T.€. IPEJICTaBJIEH N pa3 (Hanpumep, OyKBa «0» B CIOBE «MOJIOKO» MPECTaBIEHA
3 pasa, a OykBa «M» - OJIMH pa3).

3.6.1.2. UHTerpanbHbIit Kputepun «CeMaHTUYECKUIN Pe30HAHC 3HAHUNY

NuTerpanbublii _Kputepuii_«CeMaHTHYeCKHI __PE30HAHC 3HAHMHY
MpEACTaBIsACT CO00M HOopMmuposanHoe CyMMapHOE KOJWYECTBO 3HAHUH,
cojieprkaieecss B cucreMe (DaKTOpPOB Pa3IMUHON MPHUPOIBI, XapaKTEPU3YIOIINX
caM OOBEKT ympaBJ€HUs, YNPaBISOUME (PAKTOPhl U OKPYNAIOIIYIO Cpeay, O
nepexojie 00beKTa B Oy IyIIUe 1EJIEBbIC WU HEXKeTaTeIbHbIE COCTOSHUS.

WNHTerpanbHblii KpUTEpUN MNPEACTaBIsAET COOOM aAAMTUBHYIO (DYHKIUIO
OT YaCTHBIX KPHTEPUEB 3HAHWH, IpeacTaBiIeHHbIX B help pexxuma 3.3 u umeer

! 2;%,@,— _l_j)(l-i _E)’

rue:
M  — KOIMYECTBO Tpajalyii ONMCATENbHBIX WIKan (MPU3HAKOB); |

— cpenHsst ”HPOPMATUBHOCTD 110 BEKTOPY Kiacca; L — cpemnee 1o

i

BEKTOPY OOBEKTA;

(o} j — CpEAHCKBAAPATHYIHOC OTKIOHCHHUC YaCTHBIX KPUTCPUCB 3HAaHUM

BEKTOpa Kjacca; O, — CpPEIHEKBAJPATUYHOEC OTKIOHEHUE IO BEKTOPY
pacrno3HaBaeMoro 00beKTa.
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I_}j :{Iij }— BCKTOP COCTOAHUA j—FO KJ1acca, |:I :{L|} — BCKTOP COCTOAHUA

PacCIIo3HaBacMoro 00BEKTa (COCTOHHI/IH 501041 SIBJIGHI/IH), BKJII'O‘I&IOHII/II‘/’I BCC€ BUbI
(baKkTOpOB, XapaKTEPU3YIONIUX CaM OOBCKT, YIPABJIAIOIMINC BO3JCUCTBUS MU
OKPYXaIOIIyto cpeay (MacCUB—IIOKAaToOp), T.C.:

1, ecau | — 1t pakmop deticmeyem,

L, =4n,20e:n>0, eciu i — i pakmop delicmeyem ¢ ucmurHocmso n,

0, ecau | — i paxmop ne deticmayem.

B Texymeil Bepcum cuctembl «Dijoc-X++» 3HAYEHUS KOOPAHHAT
BEKTOPA COCTOSIHHSI PaclioO3HABaeMOro 00beKTa MPUHUMAIMCH paBHBIMU J1n00 O,
€ClIM TpU3HaKa HET, WIM N, €eCIM OH TMPUCYTCTBYET Yy OOBEKTa C
MHTEHCUBHOCTBIO N, T.e. MpeACTaBlieH N pa3 (Hampumep, OyKBa «0» B CIIOBE
«MOJIOKO» TIpEICTaBICHA 3 pa3a, a OyKBa «M» - OJUH pa3).

[TpuBenenHoe BBIpaXKEHHE VISt UHTETPAIbHOTO KpUTepus
«CeMaHTUYECKUN PE30HAHC 3HAHW» IMOJIydaeTcss HEMOCPEICTBEHHO W3
BbIpaXeHUsT Uil Kpurepuss «CymMma 3HaHM» MOCJHE 3aMEHbl KOOpJIMHAT
NEPEMHOKAEMBIX ~ BEKTOPOB HUX  CTaHJApPTU3UPOBAHHBIMU  3HAYCHUSIMMU:

Li—>L‘_L

o o,

1, >
ij

IloaTOMy 1O CBOEH CYyTH OH TaK»K€ SIBJISETCS CKaJISPHBIM

IPOU3BENIEHUEM JIBYX CTaHIAPTU3UPOBAHHBIX (€IMHHYHBIX) BEKTOPOB Kjacca U
o0bekTa. CylecTBYIOT U MHOTO JPYTHX CIIOCOOOB HOPMHUPOBaHUs, HallpUMeEp,
IIyTEM T[PUMEHEHUs BEWBIETOB M CIUIAWHOB, B YaCTHOCTU JIMHEWHOU
I _ I min L _ Lmin

i1 i 5

HHTCPITIOJIAI NI R

i sy b e TO TO3BOJIIET TMPEIJIOKHUTD
i i

HEOIPAHUYEHHOE KOJIMYECTBO JPYTHX BHJIOB HMHTETpalbHbIX KputepuenB. Ho
pe3yNbTaThl UX MPUMEHEHUsS €/1Ba JIU OHU OyAyT CYIIECTBEHHO OTIMYAThCS OT
YK€ CYLIECTBYIOLIUX, IOITOMY OHHM HE PEaIM30BaHbI B CUCTEME «DUA0CH.

3.6.1.3. Ba)KHble maTemaTMyecKne CBOMCTBA MHTErpasbHbIX KpUTepues

JlaHHbIE MHTETpaJibHbIE KpUTEPUM O0OJaAAl0T OYEeHb HMHTEPECHBIMU
MAMEMAMUYeCKUMU CE0UCMEAMU, KOTOpble OO0ECIEUMBAIOT €MY Ba)KHbIE
JIOCTOMHCTBA:

Bo-nepgvix, uHTErpanbHbli KPUTEPUN UMEECT HEMETPUYECKYI0 IPUPOLY,
T.e. OH SBJIAIOTCS MEpPOM CXOJICTBa BEKTOPOB Kiacca M OObEKTa, HO HeE
pacCTOAHUEM MEXIYy HHMH, a KOCHHYCOM VyIJla MEXKIYy HUMH, T.€. 3TO
MEXBEKTOPHOE WJIM MHPOpMaLMOHHOE paccTtosHue. [loaToMy ero mpuMeHeHue
ABJISIETCA KOPPEKTHBIM B HEOPTOHOPMHMPOBAHHBIX IPOCTPAHCTBAX, KOTOPHIE,
KaK IIPaBWJIO, W BCTPEYAIOTCA HA INPAKTHKE M B KOTOPBIX NPUMEHEHHE
EBkinnioBa paccrosnus (teopemsl [ludaropa) apisieTcsi HEKOPPEKTHBIM.

Bo-emopvix, naHHBI UHTETpajbHbIM KPUTEPUU SIBISAIOTCS (PUIBTPOM,
MOJABJISIIONIMM O€Jblid IYM, KOTOPBIM BCErja MPUCYTCTBYET B AMIUPUUYECKUX
UCXOJHBIX JAHHBIX U B MOJEJSX, CO3/aHHBIX HAa HUX OCHOBE. JTO CBOMCTBO
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NOJIABJIATh O€Nbl IIyM NpPOSBISAETCS y JAHHOTO KpPUTEpUsS TEM spue, 4YeM
00JIbIlIE B MOJIEH IPalalluii ONKUCATENbHBIX LIKAJ.

B-mpembux, wHTErpallbHBIM KPUTEPUH CXOJCTBA IMPEJCTaBIICT COOOMU
KOJIMYECTBEHHYIO MEpYy  CXOJICTBA/pa3iuuusi KOHKPETHOIO O00BEeKTa ¢
000OIIEHHBIM 00pa3oM Kilacca M HMMEET TOT K€ CMBICH, YTO U (PyHKUMsA
NPUHANJIEKHOCTH DJIEMEHTAa MHOXXECTBY B HedeTkoil joruke Jlordu 3ane.
OaHako B HEUETKOM JOTHKE 3Ta QyHKIHMS 33/1a€TCs UCCIIEI0BATEIEM alpUOPHO
myTeM BBIOOpA M3 HECKOJIBKMX BO3MOXHBIX BapuaHTOB, a B ACK-aHanmse u ero
POrpaMMHOM WHCTPYMEHTApUU — WHTEJUIEKTYaJIbHOM cucTeMe «Diaoc» oHa
PacCUUTBHIBAETCSI B COOTBETCTBUM C XOPOILIO OOOCHOBAaHHOM MAaTeMaTUYEeCKOU
MOJIEJIBIO HETIOCPEACTBEHHO HAa OCHOBE AMITMPUYECKUX JIAHHBIX.

B-uemeepmuix, KpoMe TOTO 3HAYEHHE UHTETPAJILHOTO KPUTEPUS CXOACTBA
OpEJCTaBIsIeT COOOW aIeKBaTHYI0 CAMOOLICHKY CTeNeHH YBepPeHHOCTH
CUCTEMBI B  IIOJIO)KUTEJIIBHOM  WIA  OTPULATEIBHOM  PEIIEHHH O
IPUHA]JICKHOCTH/HEIPUHAIIIE)KHOCTH 00BEKTa K KJaccy WU PUCKAa OIIMOKH
IIPU TAKOM PELICHUMU.

B-nameix, 1m0 CyTH, TpU paACNO3HABAHMM MPOUCXOJUT  paCUYET
k0> dunuenToB | pasnoxenus Qynknum oObekTa Li B pax mo QyHkumam
KnaccoB |, T.e. ompenenseTca Bec KaXIoro 00OOIEHHOro oOpasa Kiacca B
oOpa3e 00beKTa, YTO MoIpoOHEe onrcaHo B padoTax [2, 3, 4].

Ha pucynkax 17 npuBeneHbl 3KpaHHbIE (OPMBI peXUMa UIECHTU(DUKAUU
Y IIPOTHO3UpOBaHus 4.1.2 cucremsl « QUA0C».

3.6.2. KOHKpeTHOe peweHune 3agadum naeHTudukaumm
M NPOrHO3MpoBaHUA B AaHHOM paboTe B cuctemMe «AU[oc»

B ACK-ananuze pazpaboTaHbl, a B CHUCTeME «DUI0C» pean30BaHbI
pa3BUTHIE METOAbl MPOTHO3UPOBAHUS, OCHOBAHHBIE HA CIICHAPHOM METOJE
ACK-anamu3a nin cuenapiom ACK-ananuse [11]. Ho B 3agaun nanHou paboTh
HE BXOJUT HX NOJAPOOHOE pPACCMOTPEHHUE, TeM Oo0jee, YTO OHHU MOAPOOHO
OCBAILIEHBl M HAa TEOPETUYECKOM YpPOBHE, M C JETaJbHBIMU YHUCICHHBIMU
npuMepamMu B padbotax [4-7, 11] u B psge apyrux [48].

[ToaToMy B maHHOW paboTe€ pacCMOTPUM CTaHAAPTHBIA HECKOJIBKO
YIOPOIIECHHBIM BapHaHT PEIICHUS 3a7a4d UICHTU(UKAIIMN U TTPOTHO3UPOBAHUSI.
3amyctum pexum 4.1.2 cuctemsl «Iimoc» (pucyHok 16).

[To pe3ynbraTtam perieHus 3a1a4u UACHTUGUKAIIMT ¥ TIPOTHO3UPOBAHUS B
cucteMe «UI0C» BBIAETCSA OOJIBIIOE KOJIMYECTBO Pa3sHOOOPA3HBIX BBIXOJIHBIX
dbopm, KOTOpBIX B HacTosiee BpeMs 14 (pucynok 17).



€ 4.1.2. NaketHoe pacnosHasaHuWe B Tekywed mogenu [Mpunokermne: ACK-aHanns sauaHus d... X ‘|

JapaiiTe TEKYLLYH MOAENE ANA MAEHTHdMKALMK

() Abe ) Prel () Pre2 i Infl () Inf2
() Inf3 i Inf3 i) Inf () Inf7

| Ha warxom npouecCope BbiMNOAHATE pacno3IHaBaHMe

0 Ha LeHTpaneHoM npoueccope (CPLU)

Ha rpadmueckom npoyeccope (GPU)

JapaiTe anropuTM MASHTMGMKaLLMK

QO Knaccuueckwii, paboTaeT gonslle (TodHeE)

() ¥npouwenneii, paboTaeT GeicTpee

Mogent onA pacnosHaBaHWA 38A3ETCA B 3TOM HE DKHE BhILUE UMK B PEXMME 5.5.

YuuThiEaTE TONBKO HAaWbBonee OOCTOEEPHBIE PESYALTATEI pPAaCNO3HAEAHWA

[ ¢ MOAYNEM unHTerpaneHoro kpuTepua "PesoHanc sHaHnid” e menes: 0.0

Ok Cancel Momowe

@ Pacnosnaeanue 3agepieHo

'06wmii nporpecc

100.0000000%

Hawano: 02.02.2026 14:53:53
Mpowne: 00:01:08

Coobuenma

x|

TR —— I 0%
24 Pacuer wrerpansis pmepucs (Convolution) I 00|
S e I To0% |
4/4 - GoprMuposatne Ba3 AaHHLIX ANA BUYANM3ALKKM — 100%

Oronuanne: 02.02.2026 14:55:02

Ocranoce: 00:00:00

[14:54:5% INFC]: CoxXpaHeHMe OCHOBHHX DE3YAbLTATOB...

[14:54:59 INFO]: Tafimma rasp ychnemso sanonsesa (11578 sammceit) .

[14:54:59% INFO]: $oprmpoBaHMe MTOTOBOM Tabmuuum rsp it 00 CTaHOapTHOR CTIPYKTYRE. ..
[14:54:5% INFO]: MTOTOEHS Pe3YABTATH COXpaHe=H B Tabmmuy rsp_it co CTaHAAPTHON CTRPYRTYDOH.
[14:55:00 INFO)]: $oprmpoBanue Gas OaHHHX ONA BM3YaM3aluM. ..

[14:55:00 INFO]: Cospmanwe noapoBHHX HarasoHEx $opm (rspl*, rsp2*)...

[14:55:00 INFC]: Tabmmua 'rsplk' ycnemso cosgasa (11578 sammceid) .

[14:55:00 INFO]: Tafmmua 'rspli' yconemsHo cosgaHa (11578 =sanmcedd) .

[14:55:00 INFC]: TabBmua 'rsp2k' ycnemso cosgaHa (11578 sammced) .

[14:55:00 INFO]: Tabfmma 'rsp2i' ycnemso cosgasa (11578 sammced) .

[14:55:00 INFO]: CospaHuMe MTODOBHX Harmnagsex gopm (rsp_itl*, rsp_it2*)...
[14:55:00 INFC]: Tafmmua 'rsp_iclk' ychoemso co3maHa (5789 sanMcei) .

| [14:55:01 INFC)]: TabBmuua 'rsp_itli' ychoemso cosmaHa (57839 SanMceH) .

[14:55:01 INFO]: TaBmana 'rsp itl' ycnemso cosmaxa (11578 samMcedn) .

[14:55:01 INFO]: Tabmmuua 'rsp_itZk' ycnemso cosgasa (2 samaced) .

[14:55:01 INFC]: Tafmmua 'rsp_itZi' ychoemHo co3gaHa (2 Sanucen) .

[14:55:01 INFC)]: TabBmuua 'rsp_it2' ycnemso co3dazHa (4 Sanucer) .

[14:55:01 INFO]: Cosmanwe nompoBumx cxarex dopm (rsp itk, rsp iti, rsp itf)...
[14:55:01 INFO]: Tabmuua 'rsp_itk' ycnemso cosmasa (5789 sanmcein) .

[14:55:01 INFC]: Tafmmua 'rsp_ici' ycnemso co3gaHa (5789 sanucei) .

[14:55:01 INFC)]: TabBmuua 'rsp_itf' ycnemso co3masa (5789 SanuceH) .

[14:55:02 INFC]: HMudopManms o sanycke (Momens: 'Inf4', ampopurm: 'Convolution') coxpanena.
[14:55:02 SUCCESS]: Onepaums yCHOSNHO 3aBEepmeHa.

CoxpaHuTe nor Beixog

o1

Pucynok 16. Jxpannbie ¢popmsbl pexnma 4.1.2 nieHTH(pUKAUK U IPOrHO3UPOBAHMA
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[To pe3ynbraTtaMm pemieHus 3aa4 UISHTU(PUKALMN U IPOTHO3UPOBAHUS B

cuctemMe «DUI0C» BbIIAETCSA OOJNBIIOE KOJTHMUYECTBO Pa3sHOOOPAa3HBIX BBIXOIHBIX

dbopM, KOTOpBIX B HacTosmiee Bpems 14 (pucyHok 17).

& (C) Mepconanshas unTennextyansas ormaiin cpeaa “IMA0C (Cucrema “Iiaoc’), (C°) aeTop 1 paspaBoTum npod.E.B./yLienko, betz-version, rel: 24.11.2025,

o x
2. Gopuanuaaun 3. Cunrea, sepupukaly n [
1. puaniaay . BeputmkaLy P e 5. Cepenc 6. O cucreme
obnacTu yMyueHHe Mogen MpAMEHEHIEN MOZENN
) 4.4 Vieensgoaase 4.5 Brayannaayn 4.6, Moaroroeka 6a3 AaHHLX
41 Ugenmndukauua n 4.2. Tunonorus knaccos n 4.3, Tunonornueckwii aHanna npeAveTHOR ot e KOTHITUBHLIX thyHIKLHi: AnA BuayannIaYma
NPUHATHE PRLLeHNi npu3Hakoe Te 28 NpUNoXeHNe KOPHUTHBHLIX BYHKUMIA B
fporHosposanie r B ¢ UCCNeA0BaHNA ee Mogenk T g Pywy
pasHbie Mogeni Excel
4.7 ACK-aWanna
= 4.8 TeokorHUTMBHAA
ViaoBpakeHnii no nukcenam,
nogcmcTema
CRekTpaM U KaHTypam
411 Pyunoit 412 NaketHoe 414 TakeTHoe 415 [lokoguposanve 416 PaumoHansHoe
B TekyL|eii ez 2:‘:;:::5;‘:‘““ pacnoaHasanie B 3anaHHoi i 8 obLexTos Ha
pacnozHasaemoil BelBopKi Mogeni P rpynne MoAenei pacnozHasaemoil Belbopke Kknaccsl (3a4aua o pakue) | |_
417 WnrepaktuaHan 418
(ot - 4.1.9. Moarotoska
z De3YNLTATOR PACNOIHAEEHHA
nocneAoearenkHeIl aHanna (nakeTHoe pacnoaHaeaHne BO
ann hitp /fkaggle com
Baneaa BCEX MoAENAX)
4.13.6. O6ob opMa no
4.1.3.1. MoapobHo HarnAgHo: | | 4.1.3.2. MoapabHo HarnAgHo: 4.1.3.3. Wrorm narnagwo: 4.1.3.4. Wroru HarnAaHo: 4.1.3.5. MoapobHo cxaro: 1o
OBk - " “Knace - o6 = ek - : “Knace - ofvert” 06 5 & /0GTOB MOgeneil Npu PasHelx
LEKT - KNacCh! acc - oBbexTsl ekt - knace acc - ofbex LeKTh - KNACCH!
VIHTErPaNEHEDX KpHT.
4.1.37 OBobuy cTar aHann3 4138 Crar ananus 41391 41310[ 4.1.311.06 B 41312 Beion peayneTatos
DesynLTaTos uIeHT. no DE3YNLT. WIEHT. N0 KNACCaM, | | WeHT 0GLeKTOB Npy pasHbix | | WIEHT KNACCOB Npw pasHuix | | oaHoi B[] CTpoK o cambim pacnosHaBaHus & cTine
MOZENAM W AHT_ KPUT. MOAENAM W UHT_KPUT. MOABNAX M NHT KPUT. MOABNAX M NHT KPUT. [LOCTOBEPHLIM MOJENAM “Inp_data xlsx"
T — 4.1.3.14.Pacnpeasnenne
. ypoBHeii cxopcTaa
pacnpeaenenue Habnoaexuin .
HabniozLeHmii no Bcem
N0 CAMEIM NOXOXHM KNACCaM
Kknaccam

Foroe k pabore

K1

Pucynok 17. Menio noacucremsl 4.1.3 cucrembl «Jig0c», o0ecneynBaroieii BHIBO/I
¢opM no pesyabTaram pemieHus 3a1a4M HACHTU(PUKALMN U IPOTHO3UPOBAHUS

N3 stux BBIXOAHBIX (PopM paccmoTpuM Tojibko ase: 4.1.3.1 u 4.1.3.2
(pucynoxk 18):
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&) 4.1.2.1. Busyanusaums pesyneTatos: "OfvexT-knacce” | Mogens: *Inf4" (Anropumi: Convelution) - o X
Pac 0bbLeKTbI Wnrery A kpuTepuii cxopcrea: "G KMH P SHaHWA™
Kop, Haum.obbexra Kop Haumenosanme knacca Cxopcrso Paxt Tucrorpamma
| 2 WEEKLY_SALES - 2/2-{2014336.3500000, 3818686.4500000} 2370 v
2 4 1 WEEKLY_SALES - 1/2-{209986.2500000, 2014336.3500000} -23,70
B 4
4 4
5 4
6 4
7 4
8 4
9 4
o 4
il 4
12 4
13 4
1w s WnTerpanshbii Kputepui cxopcTea: "Cymma SHaHWA™
Kop Haumenosanue knacca Cxopcreo Pakr Tncrorpanma
;IZ : 2 WEEKLY_SALES - 2/2-{2014336.3500000, 3818686.4500000} 32,03 v i
P 1 WEEKLY_SALES - 1/2-{209986.2500000, 2014336.3500000} -2,00 [ |
e 40
19 2
20 4
21 23
2 4
23 23
24 23
25 40
26 4
27 23
ﬂouombl 9 knaccos | Knaccel ¢ MaxMin ¥pCx | 9 knaccoe ¢ MaxMin ¥pCx | BCE knaccel Pasmep wpngra: 9 I 1nLTp No mac{ BHIK/.¢unetp no knacc.wkane [ Tpad.anarpammel
& 4132 Busyanusauma pesynetatoe: "Knacc-obwexta” | Mogens: "Inf4” (Anroputm: Convolution) = [m] x
Wnrery i kpuTepmii cxopcrea: "G KMHA p SHaHWA™
Kon Hanmenosanue obbexra Cxocreo Par Tncrorpanma
L LEE 5416 28 83,01 v I
2 WEEKLY_SALES - 2/2-{2014336.3500000, 38186} 3415 12 88,01
5414 38 83,01 v
3413 28 88,01
5412 12 88,01 v
5463 12 83,01
3448 12 £8,01 v
5449 28 83,01
5430 38 28,01 v
5530 28 88,01
5529 12 88,01 v
3443 28 88,01

Wnrerpanchbii kputepuii cxopcrea: "Cymma sHaHniA™

Kon Hanmenosanue obbexra Cxocreo Par Tncrorpanma
5416 28 44 v I
5415 12 44
5414 38 44 v
5413 28 44
5412 12 44 v
5463 12 44
3448 12 441 v
5449 28 44
5430 38 44 v
5530 28 a4
5529 12 441 v
3443 28 441
Momowe | 9 obnekTos | Qfbexel ¢ MaxMin ¥pCx | 9 ofwektos ¢ MaxMin ¥pCx | BCE ofmektal | Pasmep wpudra: i I 3Tp no or{ BBIKM.¢mneTp No onuc.wkane | Tpad.anarpammet

Pucynok 18. Hexoropsie 3xpanHblie GopMbI pe3y1bTaTOB HAeHTHHHKALMT
U nporuo3uposanus 4.1.3 cucrembl «iaoc»

OTu BBIXOAHBIE (OPMBI, YUUTHIBASI CKAa3aHHOE BhIMIE 00 WHTETPATHHBIX
KPUTEPUAX CHUCTEMBI «DUIOC», KaK TOBOPSAT «UHTYUTHUBHO TIOHATHB» H HE
TpeOYIOT 0COOBIX KOMMEHTapHEB.
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3.7. 3adaya-7. Mopoepxka NPUHATUA peLUeHUI
3.7.1. YNpoLweHHbIN BapuaHT NPUHATUA peLleHnn KaK obpaTHas
3apava NPOrHo3npoBaHUs, NO3UTUBHBLIN U HEFaTUBHbIN
MH(opMaLMOHHbIe NopTpeThl KnaccoB, SWOT-aHanus
3.7.1.1. YHuBepcanbHaAa NOCTaHOBKA 3a43a4M, He 3aBUCALLLAA
OT NnpeamMeTHOI obnactu

3amaun MPOTHO3UPOBAHUS U TIPUHSTHS PEIICHUA OTHOCSTCS IPYT K APYTY
KaK MpsIMasi U o0pamuan 3a1auu:

— TPW TPOTHO3UPOBAHWH TIO 3HAYCHHSAM (HaKTOPOB, JCHCTBYIOIIMX Ha
O0OBEKT MOJEITUPOBAHMS, OMPEICTIETCS B Kakoe Oyayliee COCTOSHHE OH
MIEPEUET MO UX JCHUCTBUEM,

— TIpM TIPUHATHH PEIICHUH, HA0O0OpOT, MO OyIyliemMy IeJIeBOMY
COCTOSIHUIO OOBEKTa MOJICTUPOBAHMS OIPEACNAIOTCS 3Ha4YeHUs (aKTOpOB,
KOTOpbIE 00YCIIaBIMBAIOT €0 MEePEX0/] B 3TO Oy IylIee 11eJIeBOe COCTOSHHE.

Takum oOpa3om, 3aaya TPUHSATUS PEHICHUH SIBISETCS 0OPAMHON TIO
OTHONIEHUIO K 3ajlaye MporHo3upoBanus. Ho 3To Tak TOJIBKO B MpoCTeifliem
ciydae: B ciydae wucrnosibzoBaHusi SWOT-ananuza (pexum 4.4.8 cucremsl
«dinocy) [10] (pucynku 19).

Ha nepBom pucyHnke 19 npuBeneHa skpaHHas (Gopma 3aJaHus B JUajIore
napametpoB otoopaxenuss SWOT-nuarpammbel. Ha sToil skpanHOi ¢opme B
BEPXHEM OKHE ITOJIb30BATEIh KypPCOPOM BBIOMpAET MUCCIICAYEMBIN KIIacC, BHU3Y
CJIeBa 3a/1a€T MOJIETb JJIs MCCIICIOBAHUSA, a CIIpaBa BHHU3Y 3a/1a€T OTOOpaKaTh
mn SWOT-muarpammy. Kpome TOro, mosib30BaTelb MOXKET BKJIIOYUTH HWITH
BBIKITIOUNTH (UIIBTPHI MO (aKTopaM U MOCMOTPETH MOMOIIb MO pexumy. [lpu
BKJIIOUCHUM (UiIbTpa 1o (akTopy, Ha KOTOPOM CTOUT Kypcop, Ha DKPaHHBIX
dbopmax oToOpakaeTcs BIMSHUE TOJIBKO 3HAYCHHS 3TOTO (haKTopa.

I'paduueckue BbIXOMHBIE (OpPMBI, TpHUBEACHHBIE Ha pHUCYHKax 19,
WHTYUTHBHO TIOHSTHBI U HE TPEOYIOT 0COOBIX KOMMEHTapueB. OTMETUM JIUIIIb,
gto HAa SWOT-nmuarpaMMax HarjsJIHO IMOKa3aHBI 3HAK W CHUJIA BIMSHUS KaXKJI0TO
3HaueHus ¢GakTopa Ha TMepexo]l OOBEKTa MOJCIMPOBAHUS B COCTOSIHHE,
COOTBETCTBYIOIIEE KJIACCY, BBIODAHHOMY B BEpXHEM OKHE. 3HaK TOKa3aH
I[BETOM, & CHJIAa BIIUSTHUSI — TOJIITUHOW JIMHUU.

Cnea wna SWOT-guarpamme mnpuBeneHb 3HA4YeHHUS (PAKTOPOB,
CIIOCOOCTBYIONTUX  TEpexoay OOBEKTa MOJEIUPOBAaHUS B  COCTOSHHE,
COOTBETCTBYIOIIIEE KJIACCY, BEIOPAHHOMY B BEpXHEM OKHE (ITOKa3aHbI KPACHBIM
I[BETOM), a CIpaBa — IMPEMATCTBYIOMIUX ITOMY Tepexoay (MoKa3aHbl CHHHUM
uBeToMm). Cuiia BIMSIHUS KaXJ0ro 3Ha4YeHUs (akTtopa Ha MOBEJEHHUE OO0BEKTa
MOJICIMPOBAHUS TTOKA3aHa TOIIIMHON JTHHHH.

Heobxoaumo moguepkHyTh, uTo B cucteme «Jitmoc» SWOT-nuarpammbl
bopMHpYIOTCSI aBTOMATHYECKM HA OCHOBE CTAaTHCTHUYECKUX K CHCTEMHO-
KOTHUTHUBHBIX ~ MOJIENIEH, CO3/IaHHBIX  HEMOCPEJCTBEHHO Ha  OCHOBE
OMIIUPUYECKUX JAHHBIX, @ HE KaK OOBIYHO HE (DOpMaNM3yeMbIM IKCIIEPTHBIM



IIyTCM Ha OCHOBC HHTYHIIMH, OIIbITA U l'IpO(bGCCI/IOHaJIBHOI‘/’I KOMIICTCHIIMH,
MMPAKTHYCCKHU «HaA I'TIa30K», a B HCKOTOPLIX CJIIy4daiaX U BOO6HI€ «OT (1)0H8,p5[».

3.7.1.2. KOHKpeTHOe peweHue 3agaum naeHtudumkaumm
M NPOrHO3MpOBaHus B AAHHOI paboTe B cucteme «aup,oc»

VO amames o e

LT —

Bbi6op KAACCA, COOTBETCTRYIOUIETo GYAYIIEMY COCTORHMIO OBLEKTA yIPaBAeHUR

Hammenosanue Knacca Peayuun N ofvexros (a6c) N obwexros (%)

2 [1]-Weekly_Sales-[2]-2/2-{2014336.3500000, 3818686.4500000} 0

SWOT-aHanus knacca: 1 "WEEKLY SALES-1/2-{209986.2500000, 2014336.3500000}" B mogenu: 7 "INF4-uacTHbiii kpuTepwii: ROI (Return On Investment); BepoATHocTH U3 PRC1"

CnocobcTayiouyie GaKTOPbI M CUAA X BAMAHAA TMpenATcTByIOUME GAKTOPLI U CHAA WX BAMAHMA
Kop HanmenoBaHme akTopa W ero 3Hauenna Cuna anuanna Kop, Haumenosanme GakTopa w ero anaueHus Cuna snuanna
14 0063 10 [4]-CPI-[10]-2/3-{159.7869356, 193.5098712} 0089
8 0,021 2 [1]-Holiday_Flag-[2]-True (yes) -0.046
8068) 0015 12 [5]-Unemployment-[12]-1/3-(3.8790000, 7.3570000} 0028
5 100.14 0013 7 [3]-Fuel Price-[7]-2/3-{3.1373333, 3.8026667) -0013
3 [2]-Temperature-[3]-1/3-{-2.0600000, 32.0066667} -001
6 0,005 4 [2]-Temperature-[4]-2/3-{32.0066667, 66.0733333} -0010
1 0003
9 0,001
ST grontp o guepy [y erw— BEAOWITL s o sty BRI guanp - sty
Momows | ABS | PRC1 | PRC2 | INFI | INF2 INF3 | INF4 INFS | INF6 | INF7 | Paswep wpugra 150 1 SWOT-AHarpamMa 33A3HHOMO KAGCCa | SWOT-AMarpanbl BCeX KAGCCOB
SWOT-AMATPAMMA KNIACCA B MOREJN: 7 "INF4-4acthuiii kpnrepmit: ROI (Return On Investment); eeponTHocT ns PRC1"
Mpunosmxenne: "ACK-ananns nnmlmnsl axtopos Ha npnna:(n & marasmHax Walmart'
a: [1] Weekly Sal
Knace: [11 1/2- (209935 2500000, 2014335 3500000}
CMOCOBCTEYIOLINE 31z enun sk Topom w cuna we mmunun MPENATCTRYIULME shausius faxropan w cnns ws mawamna:
[5] Unemployment RS \—0.080 || [41CPl
[14]1 3/3-{10.8350000, 14.3130000} - 110] 2/3-{159.7869356, 193.5098712}

[3] Fuel_Price [1] Holiday Flag

[B] 3/3-13.8026667, 4.4680000} Az 1=0:046 || [3] True (yas)

= oas o055 || 15] Unemplayment

[11]3/3-{193 5096712, 227.2328068} 1121 1/3-(3.5790000, 7.3570000)
[2] lemperature oma 0012 || 131 Fuel Price

[5] 373-{66 0733333, 100.1400000} - = [7] 2/3-13.1373333, 3.8026667}
[5] Unemployment — |=0.011 || [2] Temperature

[13] 2/3-{7.3570000, 10.8350000} [3] 1/3-{ 2.0600000, 320066667}
3] Fuel_Price oa0s / o010 || 121 Temperature

[6] 1/3-{2.4720000, 3.1373333} S [4] 2/3-{32 0066667, 66.0733333}

[1] Holiday_Flag H
[1] False (o) =B

4] CPI ,
[9] 1/3-{126.0640000, 159,7869356} (FOE

T 0 e S I Lot RS e e sl L

CHCTEMA LETEPHHALLAY KNACCA GAKTOPAMH U X SHANEHWAMI:
| -

e e RO, IR NG reser:

T S o0 A DA

SWOT-AUATPAMMA KNACCA B MOQENU: 7 "INFA-yacTHbiit kpuTepui: ROI (Return On Investment); BepoaTnocTn w3 PRC1"
Npunoxexne: "ACK-aHannz tnuﬁuml PaKTOPOR HA NPOAAXM B MArA3MHax Walmart"
1a: [1] Weekly Sales
Knacc: [2] 2/2- {2014335 3500000, 3818686.4500000}

CNOCOECTBYIOWLNE sravennn danTapos n cuna uz anussnn: MPENATCTBYKILINE snaannn hakTapas n cuna ws anmmms:

[4]1 CPI |=0.957 [5] Unemployment

[10] 2/3-{159.7869356, 193.5098712} [14] 3/3-{10.8350000, 14.3130000}

[1]1 Holiday_Flag 1=0.321 [3] Fuel_Price

[2] True (yes) (B] 3/3-{3.8026667, 4,4680000}

[5] Unemployment o237 || A1CPI

[12] 1/3-{3.8790000, 7.3570000} . [11] 3/3-{193.5098712, 227.2328068}

[3] Fuel_Price \—0.205 || [2] Temperature

[712/3-{3.1373333, 3.8026667} o (5] 3/3-{66.0733333, 100.1400000}

[2] Temperature —a.163|| [5]Unemployment

[3]1 1/3-{-2.0600000, 32.0066667} o [13] 2/3-{7.3570000, 10.8350000}

[2] Temperature 0,075 || [3] Fuel Price

[4] 2/3-{32.0066667, 66.0733333} o (6] 1/3-{2.4720000, 3.1373333}
|=0.051 || [1] Haliday_Flag

[1] False {no)

[4] CPI
[9] 1/3-{126.0640000, 159.7869356}

T 1 om0t CUOIOHLIL Lyane con s roner v 1-18

CHICTEMA RETEPMUHALMI KTACCA BAKTOPAMH 1 HX SHAJEHHAM)
[ EReera-——os
e —— . S——

([ ———— e s U1 522025 143 143

Pucynoxk 19. Illpumepsbl 3KpaHHBIX (POPMBI Pe:KMMA ABTOMATH3MPOBAHHOIO
SWOT-ananu3a (pexum 4.4.8 cucreMbl «Ha0c»)

PROLME 1350 o chTa 4 2323155 € £9007 M, CORTIETIIEL 3 1332y
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T.C.
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N3 npuBenennpix BoIXoAHBIX (hopM SWOT-aHanu3a 4eTko BUIHO, KaKue
mapaMeTphbl BJIUSIOT Ha MHHUMAJIbHBIA W MaKCUMaJIbHBIH O0OBEMBI TMPOJAXK.
Hanpumep, Hu3kuii 00beM mpojax XapakTepeH Ui BHICOKON 0e3paboTHIbl U
BBICOKOIM CTOMMOCTH TOILJIMBA.

3.7.2. Pa3BuUTbIN anropuTtm NPUHATUA peLleHU B aganTUBHbIX
WHTeNmNeKTyanbHbIX CUCTEMAX ynpaBrieHUsl Ha OCHOBe
ACK-aHanu3a u cucteMbl «dngoc»

3.7.2.1. YHuBepcanbHaA NOCTAaHOBKA 3a4a4un, He 3aBUCALLAA

OT NnpeameTHOM obnacTu

Opnako SWOT-ananu3 (pexxum 4.4.8 cucrembl «IUA0C») UMEET CBOU
OTPaHUYEHUS: MOXKET OBITh 33JJaHO TOJBKO OJHO OyAyllee LEJIEBOE COCTOSHUE,
[EJEBbIE  COCTOSHUS ~ MOTYT  OBITh  HEJOCTI)KUMBIMHU  OJJHOBPEMEHHO
(aIbTepHATUBHBIMHU) WM COBMECTHUMBIMU TIO CHUCTEME OOYCIABIUBAIOIIMX HX
3HaueHUN (HaKTOPOB, HEKOTOPHIE PEKOMEHIyeMble (HaKTOPhl MOXET HE OBIThH
TEXHOJOTMYECKOM W (PUHAHCOBOM BO3MOYKHOCTH HCHOJIb30BaTh U BO3MOXKHO
HaJO0 HCKaTh UM 3aMEHY, MPUMEPHO TaK K€ BIMAIONIYI0 Ha OOBEKT
MO/ICJIMPOBAHUSI.

ITostomy B ACK-ananuze u cucreMe «OUIOC» pealn30BaH Pa3BUTHIN
AITOPUTM TIPUHATHUS perieHui (pexum 6.3) B kotopom kpome SWOT-ananmza
UCIIOJIB3YIOTCSL TAK)K€ pe3yibTaThl pPEHICHUS 3aJadyd IPOrHO3UPOBAHMS U
pe3yNbTaThl KJIACTEPHO-KOHCTPYKTUBHOTO aHaJIM3a KJIACCOB W 3HAYEHUU
(GakTopoB, T.€. HEKOTOpbIE pE3yNbTaThl PEIICHUS 3aJaud HUCCIEI0BAHUS
NpeMETHOM 001acTH. DTOT aIrOPUTM OmnucaH B padotax [11, 12, 13] u B psaze
JIPYTuX pador.

IIpuBeneM 3TOT AJITOPUTM U B JaHHO# padoTte (pucyHok 20).

IIlar 1-ii. PykoBOACTBO CTaBUT WeJIM YIPABICHUS, T.€. OIPEIEIACT
Oyaymive 1eneBble COCTOSHUS OObekTa ympaBieHUs. OOBIYHO 1IEJIEBbIC
COCTOSIHUSI B HATypaJIbHOM BBIPQXKEHUU — O3TO KOJUYECTBO M KauveCTBO
NPOAYKIMHA, & B CTOMMOCTHOM BBIPQXXEHUH — MPUOBUTb MU PEHTAOEIbHOCTb.
OOBEKT ymnpaBieHHs] KakK cucTema, 3(p(HEKTUBHOCTh OOBEKTa YINpPABICHUS Kak
CHCTEeMHOE CBOMCTBO, MOBBILIEHUE YPOBHSI CUCTEMHOCTH OOBEKTa YIPaBICHUS
KaK 1eJIb YIpaBieHus (HEIMHEWHOCTh). Mojenb oTpaxaeT OmNpeaeTeHHBIHI
YPOBEHb TE€XHOJOTUM, MOITOMY LEJEBbIE€ COCTOSIHUS, HEOCTHKUMbIE B OJTHOM
MOJIeNIM, MOTYT OKa3aTbCid JOCTHKUMBIMU B JAPYrod ¢ OOJBIIMM YHUCIOM
daxropos [11, 12, 13, 14, 15, 16].

Ilar 2-ii (cm.pexk.6.4). KorHuTuBHO-LEneBass CTPYKTypu3alMs U
dbopmanuzarus npeameTHor obmactu (pex.2.3.2.2), cuHTe3 W Bepuduraus
moxenen (pex.3.5), ompexaenseM HaumOoJee TOCTOBEpHYIO H3 HuX 1o F-
kputeputo Ban Puzbeprena u kpurepusim L1 u L2 npod.E.B.JIynienko (pex.3.4)
[9]. TloBhllieHHE YpPOBHS CHCTEMHOCTH W aJeKBAaTHOCTH MOJEIH OOBEKTa
yrpasienus (nmpuHoun Yuiabsaima Pocca Dmion) [14, 15].
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Ilar 3-ii. Eciu neneBoe COCTOAHME OJHO, TO NMEPEXOIMM Ha miar 6, a
WHa4e Ha mar 4.

Ilar 4-ii. Hade olleHUBAaeM KOPPEKTHOCTb IIOCTaBJICHHBIX IIEeh
IyTEM CPABHEHUSI CHUCTEMBI JETEPMHUHALMM LEJIIEBBIX COCTOSSHHUM METOJIOM
KOTHUTHBHOI KJjactepuzanuu (4.2.2.3) uaM Ha OCHOBE MaTPHUIbl CXOJACTBA
(4.2.2.1), T.e. onpenensieM, SIBISIOTCS JIM I[E€JIEBbIE COCTOSHUS COBMECTUMBIMH,
T.€. JOCTHKUMBIMU OJHOBPEMEHHO, MO OOYCIaBIMBAIONIUM UX 3HAYCHUSIMU
(GhaKTOPOB, WM OHU SABJSIOTCS B3aMMOHWCKITIOYAIOIIMMHE (TbTEPHATUBHBIMHU) TIO
CHUCTEME JIETEPMHUHALIMU U OJHOBPEMEHHO HEJOCTUKUMBI.

Ilar S-i. [locTaBneHHbIE LIEAU YHPABJIECHUS KOPPEKTHBI, COBMECTHUMBI,
JOCTUKUMBI 0THOBpeMeHHO? Ecnu na — nepexon Ha mar 6, nHaye Ha mar 1.

Ilar 6-ii. PemaeM 3agayy MNOMJACPKKUA TPHUHATHS PEIICHUM B
YIOPOIIEHHOM BapHUaHTE MyTeM pelieHus: oOpaTHOM 3a/1auu MPOTrHO3UPOBAHUS B
apromatuzupoBanHoM SWOT-ananmuze (pex.4.4.8) mis Kaxa0ro M3 IEJEBbIX
COCTOSIHUNA U 00beIuHsieM pPEKOMEHJIOBaHHbIE 3HAa4YeHUs (AKTOPOB B OJHY
cucteMy ynpasisomux $hakropos [10].

Ilar 7-ii. OueHnBaeM TEXHOJIOTHYECKHE U (PUHAHCOBHIC BO3MOKHOCTH
MPUMEHEHUS Ha MPAKTUKE PEKOMEHIOBAaHHBIX Ha 11are 6 3HaueHuil (akTopOB.

Illar 8-ii. Ecim Takasgs BO3MOKHOCTHR HMEETCS JJISI BCEX 3HAUYCHUU
(dakTOpOB, TO MPUHUMAEM UX JJISI peau3alluy Ha MPAKTUKE U MEPEeXOoIuM Ha
mar 13 gns npoBepkd SPQGEKTUBHOCTH MPUHATHIX PEIIEHUWH, a WHaye
IepexoIuM Ha mmar 9.



Lar 1-r. PykoBOACTBO CTaBUT LieNun yrnpasreHus, T.e. onpegenseT yayuine uenesble
cocTosiHUSA obbekTa ynpasneHus. OBbI4HO LieneBble COCTOSHUSA B HaTyparnbHOM
BbIPa>XEHUU - 3TO KOJNIMYECTBO U Ka4eCTBO NPOAYKLUK, @ B CTOMMOCTHOM BbIpaXXeHumn -

= npubbink n peHTabenbHOCTb. O6BLEKT ynpaBneHust kak cuctema, apdPeKTMBHOCTb
4 | obbekra ynpaBreHus Kak CUCTEMHOE CBOWCTBO, MOBbILLIEHNE YPOBHS CUCTEMHOCTH
ob6bekTa ynpaBrieH1s Kak Lernb ynpasneHus (HennHenHocTb) . Mogenb oTpaxaeT
ornpeaeneHHbI ypoBeHb TEXHOMOIMIA, MO3TOMY LieNneBble COCTOSHUSA, HeAOCTUXUMbIE B
ofHOW MoAenn, MOryT OKasaTbCs JOCTMXKMMbIMU B A4PYrov ¢ 60nbLinm Yncrnom daktopos

v
Llar 2-n (cm.pex.6.4). KorHnTUBHO-LeneBas CTpykTypusaumsa n doopmanunsaumns
npeagmeTHoun obnactu (pex.2.3.2.2), cuHTes u Bepudukauma moaenen (pex.3.5),
onpegensieM Hanbonee fOCToBEpPHYIO U3 HUX No F-kputepuio Ban Pusbeprena
n kputepuam L1 u L2 npod.E.B.JlyueHko (pex.3.4). MNoBbilEHNE YPOBHSI CUCTEMHOCTM
1 agekBaTHOCTM Mogenu ob6bekTa ynpasneHus (npuHumnn Yunobsama Pocca Owbn)

Lar 3-n. Ecrin
LeneBoe COCTOsIHME OfHO,
TO Nepexoaum Ha war 6.

Lllar 4-n. MlHa4ye oueHMBaeM KOPPEKTHOCTbL MNOCTaBfEHHbIX Lieren nyTemMm cpaBHEHUS
cUCTeMbl AeTepMUHaLMN LeneBbliX COCTOSHUA METOAOM KOTrHUTUBHOM KnacTepusauuu
(4.2.2.3) nnn Ha ocHoBe MaTpuLbl cxoacTea (4.2.2.1), T.e. onpeaensaem, ABNSATCA Nn
LeneBble COCTOSIHUSA COBMECTUMbIMU, T.€. JOCTUXKMMbIMU OQHOBPEMEHHO, Nno obycnas-
NNBaKOLLUM UX 3HAYEHUSIMU (PAKTOPOB, UMW OHU SIBASIOTCA B3aWMOUCKITIOHaoLLNMMN
(anbTepHaTUBHbBIMMK) MO CUCTEME AeTepMUHALMN U OOHOBPEMEHHO HEAOCTUXUMbI

Lllar 5-i1. NocTaBneHHble Lenu
ynpaBneHns KOPPEKTHbI, COBMECTUMbI,
[AOCTUXMUMbI O4HOBPEMEHHO?

Lllar 6-n. Pewaem 3agady nogaep>Kku NPUHATUS peLLeHUI B YNPOLLEHHOM BapuaHTe

aHanuse (pex.4.4.8) Ans Kaxaoro 13 LeneBbiX COCTOSAHMI 1 06 beauHAeM
pekoMeHAoBaHHble 3Ha4YeHUs1 hakTOpPOB B OAHY CUCTEMY YNpaBnsowmnx hakTopos

v

Lar 7-n. OueHnBaeM TexHornorn4yeckme n puHaHcoBble BO3MOXHOCTMU MPUMEHEHNS Ha
rnpakTuke peKkoMeHOOBaHHbIX Ha LWare 6 3Ha4eHu akTopoB.

War 8-n. Ecnu Takas
BO3MOXHOCTb UMEETCS Arsi BCEX 3HAYEHUN
baKkTopOoB, TO MPUHMMAEM UX AJI peanu3aummn Ha
NpakTVKe 1 BbIXOAMM U3 anroputma
NPUHATUA peLueHuii

Lllar 9-1i. Ecnn ke Tako BO3MOXHOCTU HET, TO UCKITFOYAaEM U3 CUCTEMbI 3HAYEHUN
akTopoB, peKOMEHAOBAaHHbIX Ha wWware 6, Te N3 HUX, KOTopble Mo KakKUM-NnMbo nNpuinHam
HeT BO3MOXHOCTU NPUMEHNTb Ha NpakTuke (pex.4.1.1) n nepexogmm Ha war 10.

v

Lllar 10-. MporHo3unpyem pesyrnbTaTbl MPUMEHEHUS Ha NPaKTUKe COKpaLLeHHON
cuUCcTeMbl 3Ha4YeHN oaKToOpoOB B KOTOPOW €CTb TONbKO Te, KOTOPble eCTb pearibHasi
BO3MOXHOCTb MPUMEHUTL Ha NpakTuke (pex.4.1.2).

Llar 11-u. CokpalieHHasi
cucTemMa 3HavyeHuin hakTopos
NPUBOAUT K AOCTUKEHWIO
ueneBbIX COCTOSAHUN?

Llar 12-i1. 3ameHsieMm pekoOMeHOOBaHHbIE Ha ware 6, HO yaaneHHble Ha wware 9
3Ha4YeHns oakTopoB APYTMMU, CXOAHBIMU MO BIIUSIHUIO HA O6BEKT ynpaBneHus, Ho
KOTOPbl€ €CTb BO3MOXHOCTb Ucnornb3oBaTb (4.1.1). OTn 3HayeHnsa dakTopoB Ans
3aMeHbl BbIGUpPaloTCs C UCNONb30BaHNEM KOTHUTUBHOMO KNacTePHO-KOHCTPYKTUBHOIO
aHanusa 3Ha4vyeHui pakTopos (4.3.2.3) unm npocTo MaTpuubl cxoacTea (4.3.2.1).

2

A

3HavYeHu pakTopoB, COOPMMPOBAHHON Ha NpeablayLmnx atanax (pex.4.1.2)

CdopmupoBaHHas cuctema
3Ha4YeHn aKTopoB NPUBOAUT
K AOCTWXEeHUIO UeneBblixX
COCTOSAHNIA?

Het

ynpasJjenus Ha ocHoBe ACK-ananu3a u cucreMsbl «JH100»

nyTem pelleHnss o6paTHoM 3a4aqym NPorHo3MpoBaHsi B aBToMatmamposaHHom SWOT- |,y

Llar 13-i. MporHo3MpoBaHue pe3ynbTaToB NPUMEHEHUSA Ha NpaKTUKe CUCTEMBI v
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Pucynok 20. Pa3BuThblii aJIrOPUTM NPUHATHS PellIeHUI B HHTEIEKTYAJIbHBIX CHCTEMax
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Ilar 9-ii. Ecnu e Takoil BO3MOKHOCTH HET, TO HCKJIKYAaeM U3 CUCTEMBbI
3HauUeHUU (PaKTOPOB, PEKOMEHJOBAHHBIX Ha IIare 6, T€ U3 HUX, KOTOpbIE IO
KaKUM-JTHM00 MPUYMHAM HET BO3MOXKHOCTH MPUMEHUTH Ha mpakTuke (pex.4.1.1)
U nepexoaum Ha mar 10.

Ilar 10-ii. IIporrosupyem pe3ynbTaThl NPUMEHEHHS Ha MPAKTUKE
COKpAIIeHHOW CHCTEMbl 3Hau€HUN (PaKTOPOB B KOTOPOM €CTh TOJNBKO TE,
KOTOPBIE €CTh pealibHasi BO3MOKHOCTh IPUMEHUTH Ha NpakTUke (pex.4.1.2).

Hlar 11-ii. CokpaieHHas cucreMa 3HaueHUi (akTOpOB NMPUBOAMT K
JOCTHKEHHIO LENEBBIX COCTOAHMI? Ecin 1a, TO BBIXOJ U3 alroOpuT™Ma NPUHSTHS
pellleHul, a UHa4e mepexo Ha mar 12.

Ilar 12-ii. 3ameHsieM pEeKOMEHJOBAHHBIE HA Iare 6, HO yJaJCHHbIC Ha
mare 9 3HaueHuss (aKTOPOB APYIMMH, CXOJIHBIMU IO BIMSHUIO Ha OOBEKT
yIOpaBJICHUS, HO KOTOPBIE €CTh BO3MOXHOCTh UCHOJIb30BaTh (4.1.1). DOt
3HaYeHUs (PAKTOPOB JUIsI 3aMEHbl  BBIOMPAIOTCS €  HMCHOJIb30BAaHUEM
KOTHUTHBHOTO KJIACTEPHO-KOHCTPYKTHBHOI0 aHAJM3a 3HAYCHUH (PakTopoB
(4.3.2.3) wm mpocTo MaTpullsl cxojactsa (4.3.2.1) [16].

Ilar 13-ii. IIporHo3upoBanue pe3yibTaTOB IIPUMEHEHUS HA IPAKTUKE
CUCTEMBI 3HA4Y€HH (PAKTOPOB, CHOPMHPOBAHHOM Ha MPEABIAYIIMX ATamax
(pex.4.1.2)

Hlar 14-ii. ChopmupoBaHHas cucTeMa 3HauyeHU (PakTopoB MPUBOAUT K
JOCTHXKEHUIO LENEBBIX COCTOSIHMN? Ecnm ga — TO BBIXOA W3 alropurma
NPUHATHUS PELICHUI, a HAY€e MMepexo]1 Ha mar 1.

[IprBeneHHBIN BBIIE Pa3BUTBHIM ANTOPUTM IPUHITUS PELIEHUA MOMKET
ObITh MPUMEHEH B AJANTHUBHBIX MHTEIJIEKTYaJbHBIX CHUCTEMax yNpaBJICHUS Ha
ocHoBe ACK-ananuza u cuctemsl «iaocy. [IpuHiunuanpHas cxema moa00HoH
CUCTEMBbI MpUBEJeHA Ha pUcyHKe 21:

®AKTOPbI
OKPYXXAIOLLEN
CPEAbI

YNPABASIOWAS CUCTEMA:
SALAYM: WH®OPMALIUSI OBPATHOM CBS3U OBbEKT YIPABNEHUS!

LENb 0 COCTOSIHUM 06beKTa ynpasneHust
YMPABNEHUA 1. CuHTes, Bepucmkauus u

apanTauusi Moaenu

2. BeipaboTka ynpasnsioLero
BO3AEICTBMS MyTeM peLeHus
06paTHoV 334241 NPOrHO3MPo-
BaHWsl ANS LIENEBbIX COCTOSHMNI 1. ®akTopb! NpeabicTopuM
(aBTOMaTN3NPOBaHHbI SWOT- 00bekTa ynpasneHus.
aHanua), 1 ¢ CMoMb3oBaH1eM
PesynbTaToB KiacTepHO-KoHC-
TPYKTUBHOTO aHanuaa Lenesbix YIPABNISIOWME GAKTOPbI 0oGbeKTa ynpasneHus.
COCTOSIHMIT 06BbEKTa ynpasneHns
1 3HaYeHni (hakTopoB, a Takke
peLueHns 3aaa4n NporHo3u-
poBaHus

BHYTPEHHUE ®AKTOPbI:

2. ®aKkTOpbl TEKYLLEro COCTOSHUSA

1. PelLieHus BCeraa NPUHAMAKOTCA Ha 0CHOBE Moaeny. Moaenut MOryT GbiTb PAaNMiHO/ CTeneHit (hopMANMIALI: UHTYUTUBHbIE " e)
mogent, mogent, mogent (p CTPYKTYPbI TEKCTa), ANTOPUTMUUECKME MOAEIM 1 MOAEIM ABHHBIX, CTATHCTUYECKME
" mogent, Moaen. HyXKHa 4TODbI MOAEIH TOASM 1
2. Bugl . cTpaTerueckoe. Uto 310 3HauuT B " cucTemax
3. Paanuue mexay ACY u CAY: yuacTue HerioBeka B peanbHOM BpemeHi B MPUHATAN pelueii. KTo HeceT £ petuetus. : npuHLMn
o

4. KpuTepuin pasnuus ynpasnsioluyix dhakTopos oT hakTOpOB OKPYKaILLEIA CPEAbl C TOHKM 3PEHIs YNPABNSIOLLEH CHCTEMbI U 06beKTa ynpasneHits. Mepapxueckas CTpykTypa
OKpYX@IoLLeii Cpeabl. Ml pOrHO3Mpyem kype py6ns Ha 3a8Tpa, a LI NpUHAMaeT peluenvie 06 3ToM, AN HAC 3TO (haKTOp OKpyXaloLLei cpeas, a Ans LB - aTo ynpasnsiownit (haktop.
5. PelueHyie 3a7a4u NPUHSTS PELLEHWIA NYTEM MHOTOKPATHOTO MHOTOBAPUAHTHOIO PELUEHWS! 3aAak¥t MPOTHOIMPOBAHIA GLICTPO NPUBOAWT K KOMGUHATOPHOMY B3PbIBY NPt
YBENUeHII KoniecTBa (hakTopos. OBBIHHO B peanbHbIX 3aaauax O4eHb GOMbLLOE KONUMECTBO (aKTOpoB. 03TOMY NP PEANbHOM KOMMHECTBE (aKTOPOB 3anaka NPUHATR peLLeHAi
MOXET GbiTb PelLeHa TONbKO NMyTeM peleHits 0BPaTHON 3aAa4M NPOTHO3MpPOBaHMS, T.e. SWOT-aHanua. OaHako B SWOT-aHanv3e 3a0aeTcs TOMbKO OAHO LIeNesoe CoCTOsHME 1
HEKOTOPbIE PEKOMEHAYEMbIE 3HAUEHIS haKTOPOB HE MOTYT BbiTb MPUMEHEHbI M0 TEXHOMOTMHECKMM U (PMHAHCOBLIM MPMIMHaM. [103TOMY HEOBXORUMO UX MCKTTIOHUTb WM 3aMEHMTb Ha
0CHOBE Pe3yNbTaToB KNaCTEPHO-KOHCTPYKTUBHOTO aHanu3a 3HaveHi (hakTOpOB U OLEHNTH AIeKBATHOCTH TAKOTO BAPUaHTa PLLIEHA MyTeM NPOrHO3MPOBAHWS PE3yTIbTATOB
NPUMEHEHWS! TaKO U3MEHEHHOI CUCTEMbI HaveHMA hakTOpOE.

Pucynok 21. IlpuHuunuajbHas cxeMa aJaNTUBHOM MHTE/VIEKTYaIbHOM CHCTeMBbI
ynpagsjenusi Ha ocHoBe ACK-anaiu3a u cucreMbl «i100»
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Kak MBI BUAMM B pa3sBUTOM aITOPUTME IPUHATUSA PELICHUH IIUPOKO
UCITOJIB3YFOTCSI PE3YJIbTaThl KOHKPETHOI'O PEIEHUs PA3IMYHbIX 33a4: U 3aa4u
IIPOTHO3UPOBAHMSI, 1 HEKOTOPBIX 33Ja4 UCCIIEI0BaHUS 00BEKTAa MOAECTUPOBAHUS
IIyTeM HMCCIIeOBaHus ero mojend. Heodxoaumo ocob0 OTMETUTH, YTO CHCTEMA
«OUA0C» MOAAEPKUBAECT PEIICHHE BCEX 3THUX 3a7a4, KOTOpPbIE HEOOXOIMMO
pemarb B Pa3BUTOM AIrOPUTME MNPUHATHS pemeHud. [loToMy Huke KpaTko
pPacCMOTPUM PELIEHUE 3TUX U HEKOTOPBIX APYTUX 3a4ad.

3.7.2.2. KOHKpeTHOoe pellueHue 3a4auum ynpaBsieHUA B AaHHOM paboTte
B cMcTeme «INao0c»

Heobxoaumo OTMETHTH, YTO MOJETU CHCTEMbI OHIOC — 3TO
(heHOMEHOJIOTMYECKUE MOJIEIH, OTPAXKAIOUIUE IMITMPUUECKUE 3aKOHOMEPHOCTH
B (aktax oOyyaromie BBIOOPKH, T.€. OHM HE OTpaXalT MPUUYUHHO-
CJIC/ICTBEHHOTO MeXaHu3ma IETEPMUHALINHU, a TOJIbKO caM (DakT M XapakTep
JeTepMUHAIMU (CWITy W HampaBiieHue BiusiHus (paxtopoB). Codepocamenvroe
O00BSCHEHHE KOHKPETHBIX MEXaHU3MOB ITHX IMIIUPHUYCCKUX 3aKOHOMEPHOCTEH
dbopMyIHpyeTCs yXKe DKCIepTaMH Ha TEOPETUYECKOM YPOBHE IIO3HAHHS B
COJIepKaTeIbHBIX HayUHbIX 3aKoHax [12, 17].

3.8. 3adaya-8. UccnepoBaHMe 06beKTa MOAeNnUpPOBaHUA

nyTemMm uccrnenoBaHus ero mogenum
3.8.1. UuBepTUpPOBaHHbIe SWOT-gnarpamMmmbl 3HaA4YEHUN
onucartenbHbIX WKan (CeMaHTU4YeckmMe noTeHuuanbl)

3.8.1.1. YHuBepcanbHaa NOCTAaHOBKA 3a/,a4u, He 3aBUCALLAA
OT NpeaMeTHOM obnacTu

NuBeptupoBanusie SWOT-auarpamm (mpeioxkeHbl aBTOPOM B padboTe
[10]), oTpaxaroT cuiay W HampaBJICHUEC BIIMAHUS KOHKPETHOW Tpajaliuu
ONMMCATENIbHON IIIKajdbl Ha TMEpPexoJl OObEeKTa MOJICTUPOBAHMS B COCTOSHMSI,
COOTBETCTBYIOIIUE TPafaIusiM KIaCCU(UKAIMOHHBIX MIKal (KJIaccel). DTO H
eCThb cmblc1 (CEMaHTHYECKHM TOTEHIMAN) JTOM Tpajalliid OMUcaTeNbHOM
mkanel. MuBeptupoBanasle SWOT-nuarpamMMbl BeIBoaATcs B pexkume 4.4.9
CUCTEMBI «DHUIOCH.

3.8.1.2. KOHKpeTHOe pelueHue 3agaum B AaHHOMK paboTte
[Tpumepst nuaBepTupoBanHbix SWOT-nuarpaMm nmpuBeieHbl Ha pUCYHKaX
22 nyisi HEKOTOPBIX 3HAUYCHUN (DAKTOPOB:



L —
Bbi6Op 3HaveHNA GaKTOPa, OKAILIBAIOLLETO BAAHME HA NEPEXOA 06bEKTa YNPaBAeHUA B GYAYLLIWE COCTORHMHA
Koa HauMeHOBaHNE 3HaUSHNA HaKTOpa Peayxuma N o6beTos (a6<.) N o6bekTos (%)

1 [1] Holiday_Flag -> [1] False (no)

3 2] Temperature -> [3] 1/3-{-2.0600000, 32.0066667)
4 2] Temperature -> [4] 2/3-{32.0066667, 66.0733333)
5 2] Temperature -> [5] 3/3-{66.0733333, 100.1400000)
6 3] Fuel_Price -> [6] 1/3-{2.4720000, 3.1373333)

7 3] Fuel_Price -> [7] 2/3-{3.1373333, 3.8026667)

8 3] Fuel_Price -> [8] 3/3-{3.8026667, 44680000}

9 141 CPI -> [9] 1/3-{126.0640000, 1597869356}

SWOT-ananws anauenun dairopa: 2 *HOLIDAY FLAG-True (yes)” B mopenm: 7 “INF4-uacrumii putepwii: ROI (Return On Investment); sepostHocty wa PRCT*

CnocobcTayet nepexoay B cocTonma (Knacesi): NpenaTcTayet nepexoay & cocronnus (Kraces
Kon HaumenoBaHUe Knacca Cwna BAMAHKA Kon HaumeHoBaHMe Knacca Cuna BAMAHKA
2 1]-Weekly._Sales-[2]-2/2-2014336.3500000, 3818686.450¢ 0.7 1 [1]-Weekly_Sales-[1]-1/2-{209986.2500000, 2014336.3500C -0.046
Ly T —— [y Pe— T T —— Y P——
Momows | ABS | PRCT | PRCZ | INF1 || INF2 | INF3 | INF4 | INF5 | INF6 | INF7 | Pasmep wpepra: o [ | SWOT-AMarpamma 3HaueHs pakiopa | SWOT-AMArPaMMyl BCEX GaKTopos

SWOT-AMATPAMMA 3HAYEHNS DAKTOPA B MOAE/M: 7 "INF4-4acTHLIA KpUTepUA: ROI (Return On Investment); BEPORTHOCTH W3 PRC1”
Mpnnoxenne: "ACK-anams snuanun (JaKkTopos Ha NpopaxM B Marasnkax Walmart
Likana: [2] Temperature
3navenne dbaxtopa: [5] 3/3-{66.0733333, 100.1400000}

CNOCOBCTBYET nepexony o cocToAnna {kaaccw )i MPENATCTBYET nepexoay & cocToannA (kaaccm):
[1] [1]Weekly_Sales[1]-1/2-{209986.2500000, =3ED \=0.205 || [21[11Weekly Sales [2]-2/2-{2014336.3500000,
2014336.3500000) ‘ - 3818686.4500000}
BT o 7 3ECEM BHIHON ERL
CUCTEMA NETEPMUHALLAM 6YAYLLMX COCTORHMI D5 HEKTA SHAMEHHEM GAKTOPA
oo fonec, s = omusate AUUIGE SHAIEHHE QHRTORA RO CECTINE
I o fcracca |, e & K Topste BAHE SHECIEHUE QAKTEPN MPETATETGPET
T e DT e conuans 2 42,2625 150335

SWOT-AUArPAMMA 3HAYEHVA ®AKTOPA B MOAEAWN: 7 "INFA-4yacTHbIW KpuTepui: ROI (Return On Investment); BepoaTHocTk w3 PRC1"
n "ACK: q;akrupun Ha nponamu B MaraanHax Walmart"
Wikana: [2] Tem)
3nauenue akropa: [3] 1/3-{-2. 0600000, 32.0066667}

€MOCOBCTBYET nepexony B cocromnus fknaces): NPENATCTBYET nepexony e cacTosuua (knaecuik:

1] [1]Weekly Sales-[1]-1/2-{209986 2500000,

[2] [1]Weekly Sales-[2]-2/2-{2014336.3500000, [
2014336.3500000}

3B18686.4300000} H 1-0.168 1=0.011

PMIaTR M0 KTACCAH BRI EH,

BYAYWNX W OB BEKTA PAKTOPA:

I oo 45 knaco s apERDny B 40TIDKE FIAHHOE SHA'IEHVE Wk 0% TFERATCTEVET

T e e L 52 8 i cusame: D1.02.2026-15:03 €1

Pucynok 22. llpumepsi unBeprupoBanubix SWOT-quarpaMm BJHsIHUA 3HAYEHU

(axTopor Ha nepexoa 00beKTa MOJEJIMPOBaHNs B OyaylIHe COCTOSTHHUS,
COOTBETCTBYIOLIHE KJIACCAM
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[IpuBeneHHble Ha pUCYHKE HHBepTHpoBaHHble SWOT-auarpamMmsl
MCUEPIIBIBAIOIIMM 00pa30M OTPaKAIOT CHJYy U HANpaBJICHHUE BIHMSHUSA KaXKIOTO
3HAYEHUS KaXI0T0 (aKTopa Ha Mepexo]] 00beKTa MOJICTUPOBAHUS B COCTOSHHS,
COOTBETCTBYIOIME Pa3IMYHBIM KJIaccaM.

W3 npuBenenubix BbIXoAHBIX (opM SWOT-ananmsa 4eTko BHJIHO, 4YTO
HU3Kasl TeMIiepaTypa XapakTepHa JJis BBHICOKHMX OOBEMOB MPOJAX, a BBHICOKAs
TeMIepaTypa — sl HU3KUX.

3.8.2. KnactepHO-KOHCTPYKTUBHbIW aHarnu3 KraccoB

3.8.2.1. YHuBepcanbHaAa NOCTaHOBKA 3a43a4M, He 3aBUCALLLAA
OT NnpeaMeTHOI obnactu

B cucreme «ditnoc» (B pexume 4.2.2.4, pucyHoK 23) pacCUUTHIBACTCS
MaTpHIIa CXOJICTBA KJAccoB (Tabmmma 14) mo cucremMe WX JSTCPMUHAIMU U Ha
OCHOBE 9TOM MaTPHIIBl PACCUUTHIBACTCS W BEIBOAUTCS TPU OCHOBHBIX (hOPMBL:

— KpyroBas 20-KOTHHTHBHas jauarpamMma KiaccoB (pexum 4.2.2.2)
(pucyHok 24),

—  arfioMepaTUBHBIC JEHAPOrPaMMBbI, TIOJyY€HHbIE B PE3yJIbTATe
KOZHUMUGHOU (UWCMUHHOIL) Klacmepu3auuu Kiaccoe (pejiokeHa aBTOpOM B
2011 roxy B pa6ore [16]) (pexum 4.2.2.3) (pucyHok 26);

— rpaduK HM3MECHEHHUS MEXKJIACTEPHBIX paccTosHui (pexum 4.2.2.3)
(pucyHok 25).

Ota Mmarpuma cxojactBa (tabmuna 14) MCHONB3YIOTCS W TPU pacyeTe
HEKOTOPBIX JIPYTUX BBIXOJHBIX (POPM.

3.8.2.2. KoHKpeTHoOe pelueHue 3a4a4u B JaHHOMK paborte

Ha pucynke 23 mnpeacraBieHbl 3KpaHHbIe (QopMmbl pexkuma 4.2.2.4,
00€eCIEeYnBaIOIIET0 PACUET MATPULBI CXOACTBA KIJIACCOB IO CHCTEME MX
JeTepMHUHALMH, T.€. IO 00YCIABIMBAIOIINM HX 3HAYEHUSIM (PaKTOPOB!



1. Beibop mMog

) 1. ABS - ABconroTHiic HacToTs!

ANnA Knactep

() 2. PRC1 - Yenosran sepontrocts (1)

() 3. PRC2 - ¥cnoswan sepostHocTs (2)

) 4 INF1 - Konusecteo siarufi (Xapkesns, PRC-1)
) 5. INF2 - Konusectso swaruli (Xapkesiy, PRC-2)
) 6. INF3 - Xu-xaagpat

© 7. INF4 - ROI (PRC-1)

) & INFS - ROI (PRC-2)

() 9. INF6 - PaswiocTs seposTrocteit (PRC-1)

() 10.NF7 - Pasrocs sepostHocreii (PRC-2)

4. MeTogbl Knacteprsaunmn
18 Single (oanHouHan ceass)

18 Complete (noaras cesas)

1B Average (cpearn csab)

1B Weighted (sssewuierman canse)

8 Centroid (yentpongran canze)

18 Median (meavarian cosss)

18 Ward (meroaYopas)

8 Bubpars e

Jlor BoINOAHEHUA

[15:06:41] Cammamms sanycma...

2. Map TPbl KPYroBoi Avarpammel
CeA3n He MeHee (%) 50

() Mokazsieats knacce Ges censedi
Pasmep no X (px): 2000
Pasmep no Y (px): o0
ToAlWHA NMHWIA (pxX): 5
Paspewetwe (DPI): 100

3. MapameTpbl AeHaporpaMmbl
Pazmep no X (px): 080
Pasmep no Y (px): 720
TonwuHa nuHmii (px): 2
WpudT 2aroncexa: 4
LWpndT o6bekToB: 8
Paspewenue (DPI): 100

5. feiAcTBUA

Boinonnuis
KNacTepR3almuK

Coxparre nor

Momotus no metogan

Sakpers

% Mpowno: 00:00:00 OkoHuaHue: --:--:--
[ d
@) 4.2.2.4. Knaccuueckan KIaCTepUSaLMA KNZCCOB X
|
| 1. BpiGop mog ANA Knactep L 2. Map TPbl KPYroBOA Anarpammel

() 1. ABS - ABconroTHbie HacToTHI

() 2.PRCI - Yenosrian sepostrocts (1)

() 3.PRC2 - Yenosran seposTrocTs (2)

() 4. INF1 - Konwvectao sHarnii (Xapkeaws, PRC-1)
(O 5.INF2 - Konwectao sarnii (Xapkeaws, PRC-2)
O 6. INF3 - Xu-xsagpar

© 7.INF4 - ROI (PRC-1)

O 8. INF5 - ROI (PRC-2)

() 9. INF6 - Pasnocts sepoatHocteit (PRC-1)

() 10.INF7 - PasHocTs BepoaTHocTei (PRC-2)

4. MeToAbl KnacTepusauumn
8 Single (oanHouran canss)
@ Complete (nosman canss)
B Average (cpeanas caszs)
8 Weighted (essewuennan coass)
B Centroid (uenTponanas cesse)
B Medizn (meananman cesse)
B Ward (meron Yopaz)

8 Buibpams ace

Jlor BINONHEHWSA

[1s:
8

CBA3U He MeHee (%) 50

(] Morassisats knacce! Bes censei

Pasmep no X (px): 2000

Pazmep no Y (px):
ToAlwmHa AWHWIA (px): 5
Paspewexue (DPI): 100

3. MapameTpbl AeHAPOrPaMMbl
Pasmep no X (px): 1080
Pasmep no Y (px): 720
ToawwHa AMHWIA (px): 2

LpndT 3aronoeka: 4
LWipnoT obbekTos: 8

Paspewenue (DPI): 100

5. ODeiAicTBUA

BLINOMHHTL.
KnacTepu3aumio

Coxparims nor

MoMoLue no Merogam

Jaxpems

[esnporparma ons mevoza 'ward' coszasa sa 0.15 cex.
Sran 16: NocTposaMe TDaduea DAcCToAmM (MeTom: ward) ...

[15:06:28] Tpagur paccrosmmiz ans meroga 'ward' cosmas 3a 0.17 cex.

[15:06:28] KnacTtepu3auua saBeplueHa. PesynbTarbl coXpaHeHbl

B Nanke:

D:\Aidos\Eidos_Portable\app\AID_DATA\A0000001\ClusteringClI

asses

100% Hauano: 15:06:25 MMpowno: 00:00:02 Octanock: 00:00:00 OkoHuaHue: 15:06:28

MaTpull CX0ACTBa KJIacCoB

Pucynok 23. Dxpannsie ¢popmsbl pexnma 4.2.2.4, od6ecneynBaioiero pacyer
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Ta6auna 14 — Martpumna cxoacrsa kiaaccoB B moaeau INF4 (mosHocTbi0)

64

[1]-Weekly_Sales- | [1]-Weekly_Sales-
[1]-1/2- [2]-2/2-
{209986.2500000, | {2014336.3500000,
2014336.3500000} | 3818686.4500000}
[1]-Weekly_Sales-
[1]-1/2-
{209986.2500000,
2014336.3500000} 1 -1
[1]-Weekly_Sales-
[2]-2/2-
{2014336.3500000,
3818686.4500000} -1 1

KPYIOBASI KOTHUTMBHAS IMATPAMMA CXOJICTBA KJIACCOB
(C*) MepcorakHas HHTeANeKTyansHa: *3hacc’
an

rpMnoenHE: AC W3 BMAHWS (AKTOPOB H X Walmart
en: 7. INF4 - yactubia spurepnit: ROl (Return O a2 PRC

Mo, Tepui: eturn On I
€5IR O3 aNWS AMaTPalsiL: 202

(1] Weekly Salex-[2}-22-{2014336 3500004, 3616686.4500000} 1} Weekiy_Salex 1}-172-{209955. 2500000, 2014136 3500000}

JMHAW CBA3M: KPACHBIH - CXOACTBO. CHHIA - pa3nuime. TOMULMHA ~ CHNe CBA3H,
ToKa3aHeI CBAIN O MOLY IO He MeHee 50% W TONLKD KNaCCk! C TaKVMM CBA3AMM.

Pucynok 24. Kpyrosasi 2d-korHuTuBHasi AuarpamMma kJjaccos (pexum 4.2.2.3)

3ABUCUMOCTb MEXKKJIACTEPHbIX PACCTOSAHUA OT YPOBHA MEPAPXWUU (KJIACChI)
MNpunoxeHue: ACK-aHann3 BAWSHUS (DaKTOPOB Ha NpoAaXKu B MarasuHax Walmart
Mogenb: 7. INF4 - yacTHbIA KE/IMTEDMVI: ROI (Return On Investment); BepoAaTHOCTU M3 PRC-1
eTo/, KnacTepusalLuu: average

1.950 4

1.925 4

1.900

1.875 A

1.850

1.825 4

MexKnacTepHoe paccTosHne

1.800 -

1.775 A

T T T T T
0.96 0.98 100 102 104
LWar obbenuHeHus KnacTepos

Pucynok 25. I'papuk n3MeHeHUsI MeKKJIACTEPHBIX paccTosiHmii (pexkum 4.2.2.3)
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OEHOPOrPAMMA ArJTIOMEPATUBHOWN KJIACTEPU3ALUU KJIACCOB
(C°) NepcoHanbHaa MHTeNNeKTyanbHas on-line cpena 'Sipoc’
Mpunoxexune: ACK-aHanus BNAHWA (pakTopoB Ha Npodaxu B MarasnHax Walmart
Mopgenb: 7. INF4 - yacTHbIR K&mepmﬁ: ROI (Return On Investment); BeposTHocTK 13 PRC-1
eTojg Knauepnsa%un: average

[lata 1 Bpema co3faHua: 2026-02-02715:06:26

[1]1Weekly_Sales[2]-2/2-{2014336.3500000, 3818686.4500000}

ObbeKThl

[1]-Weekly_Sales-[1]-1/2-{209986.2500000, 2014336.3500000}

.
0.00 0.25 0.50 0.75 1.00 1.25 1.50 175
PaccTosaHune

Pucynok 26. ArjiomepaTuBHasi JeHAPOrpaMMa, MoJy4eHHasi B pe3yJabTare
KOTHUTUBHOI (MCTUHHOM) KJacTepu3anum KjiaccoB (pe:xum 4.2.2.3)

3.8.3. KnactepHO-KOHCTPYKTUBHbIN aHaru3 3Ha4YeHUn
onucartenbHbIX WKan

3.8.3.1. YHuBepcanbHaA NOCTAaHOBKA 3a4a4u, He 3aBUCALL,AA
OT NpegMmeTHoOI obnactu

B cucreme «3iinoc» (B pexume 4.3.2.1, pucyHoK 27) pacCUUTHIBACTCS
MaTpHIla CXOJCTBA MPU3HAKOB (Tabymia 15) Mo MX CMBICIY U Ha OCHOBE JTOM
MaTPHITBI PACCYUTHIBACTCS M BBIBOJUTCS YETHIPE OCHOBHBIX (DOPMEI:

— KpyroBasi 20-KOrHUTHBHAs auarpamMma Mpu3HakoB (pexum 4.3.2.2)
pucyHoKk 28);

—  arfJoMepaTWBHBIE JEHAPOTPAMMBbI, TIOJyYCHHbIE B  PE3yJIbTATe
KOCHUMUGHOU (UCMUHHON) Kiacmepuzauyuu npu3snakoe (IpeasiokeHa
aBTopoM B 2011 roay B padore [16]) (pexum 4.3.2.3) pucynok 29);

— rpaduK HM3MEHEHHUS MEXKJIACTEPHBIX paccTosiHui (pexum 4.3.2.3)
pucyHok 30).

DOta matpuia cxoicTBa (Tabnuina 15) HUCMONB3YIOTCS W TPU pacuere
HEKOTOPBIX JIPYTUX BBIXOJTHBIX (POPM.

3.8.3.2. KOHKpeTHOoe pelueHue 3aga4m B JaHHOMU pabore

Ha pucynke 27 mpexacraBieHa oskpaHHas ¢opma pexuma 4.3.2.4,
00eCIeunBaOIIET0 pacdyeT MaTPHUIIBI CXOJICTBA 3HAYEHUW (PAKTOPOB MO CHIIEC U
HaIpaBJICHUIO UX BIUSHUSA HA TMEPEX0]l 00bEKTa MOJCIUPOBAHUS B Pa3IUUHBIC
Oyyiye COCTOSIHHS, COOTBETCTBYIOIIUE KIaccaM:



) 43.24. Knaconueckas KABCTEPU3ALUNA NPUSHAKOE

1. Boibop MoAenn ANA KNacTepusanum

() 1. ABS - ABCONIOTHEIE YACTOTEI

(0 2. PRC1 - YenoeHan eeposTHocTs (1)

_) 3. PRCZ - YcnoBHan BepoRTHOCTE (2)

() 4. INF1 - KonnuecTeo 3Hanuit (Xapkesuy, PRC-1)

() 5. INF2 - KonmuecTso sHammii (Xapresuy, PRC-2)

(O 6. INF3 - Xu-keagpat

() 8.INF5 - ROI [PRC-2)
() 9.INF6 - PasHocTe BeposTHocTei (PRC-1)

(O 10.INFT - PasHocTs seposTHocTed (PRC-2)

2. MapameTpel KPYrogsoi anarpamMmmel
CBeA3M He MeHee (%) 50

] Mokasbisats npu3Hakn Ges ceAsei
Pasmep no X (px): 2000
Pazmep no Y (px): 000
ToAwmHa AMHKIA (px): 5

Pazpewenue (DPI): 100

3. NMNapameTpel geHaporpaMmmel
Pasmep no X (px): 1080
Pazmep no Y (px): 2200

TonwmHa AMHKIA (px): 2

LpwudT 2aronoeka: 14
|
| WpndT 06bekTOE: 8
Pazpewenue (DPI): 100
4. Metogbl knacTepusaymmn 5. AeicTBusa
Single (oaMHoYHAR CBA3L) Fp—
Complete (nonHar ceast) KNacTepu3aLuto
Average (cpeaHAA cBA3L)
Coxpanute nor

Weighted (B28ewweHHan ceAss)
Centroid (yeHTpoMAHanA CEA3E)
Median (rmegnarnan cenasze)

Ward (merog Yopga)

Bribpats sce

Jlor BbINONHEHWA

MomMeLLE No METOAZM

3akpoiTe
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[15:08:0€] HOengporparma nns Meroga 'ward' coszgaxHa sa 0.23 cex.
[15:09:06] 5ran 16é: HNocrpoesEMe IpadMra pPaccToAHMA (MeTox: ward)...
[15:09:06] I'padue paccToA=ME ong MeToma 'ward' cosmas =a 0.17 cex.

[15:09:06] KnacTepusauua saBeplieHa. PesynbTaTbl coXpaHeHbl
B narke:
D:\Aidos\Eidos_Portable\app\AID_DATA\A0000001\ClusteringAt
tributes |

: 100% Hauano: 15:09:03 [llpowno: 00:00:03 Ocranocs: 00:00:00 OxoH4aHwe: 15:09:06

Pucynok 27. Jxpannas ¢popma pexuma 4.3.2.4, od6ecneynBaioero pacyer
MAaTPHI CXOACTBA 3HAYCHHUH (PAKTOPOB

Tadanua 15 — MaTpuna cxoacrsa 3HaueHuii paxkropoB B moaenu INF4 (pparmenr)

kod_pr [1]- [1]- [2]- [2]-
Holiday_Flag- | Holiday_Flag- | Temperature- | Temperature-
[1]-False (no) | [2]-True (yes) [3]1-1/3-{- [4]-2/3-
2.0600000, {32.0066667,
32.0066667} 66.0733333}
[1]-Holiday_Flag-[1]-
False (no) 1 -1 -1 -1
[1]-Holiday_Flag-[2]-
True (yes) -1 1 1 1
[2]-Temperature-[3]-
1/3-{-2.0600000,
32.0066667} -1 1 1 1
[2]-Temperature-[4]-
2/3-{32.0066667,
66.0733333} -1 1 1 1
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[2]-Temperature-[5]-
3/3-{66.0733333,
100.1400000}
[3]-Fuel_Price-[6]-1/3-
{2.4720000,
3.1373333}
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Pucynok 28. Kpyrosasi 2d-korauTuBHas Anarpamma 3uavyeHuii paxkropos B CK-monenn
INF4 (pexxum 4.3.2.4)
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OEHOPOrPAMMA ArMNIOMEPATUBHOWN KJIACTEPU3AU WU MPU3HAKOB
(C°) NepcoHanbHaa MHTeNNeKTyanbHas on-line cpena 'Sipoc’
Mpunoxexune: ACK-aHanus BNAHWA (pakTopoB Ha Npodaxu B MarasnHax Walmart
Mopenb: 7. INF4 - yacTHbIR K&mepmﬁ: ROI (Return On Investment); BeposTHocTK 13 PRC-1
eToj KnacTepusaluunn: average
[lata u Bpema co3faHua: 2026-02-02715:12:47

[2]Temperature-[4]-2/3-{32.0066667, 66.0733333}

[2]-Temperature-[3]-1/3-{-2.0600000, 32 0066667}

[3]-Fuel_Price-[7]-2/3-{3.1373333, 3.8026667}

[5]-Unemployment-[12]-1/3-{3.8790000, 7.3570000}

[41-CPI-[11]-3/3-{193.5098712, 227 2328068}

[2}-Temperature-[5]-3/3-{66.0733333, 100.1400000}

[5]-Unemployment-[13]-2/3-{7.3570000, 10.8350000}

[3]-Fuel_Price-[8]-3/3-{3.8026667, 44680000}

ObbeKThl

[3]-Fuel_Price-[6]-1/3-{2.4720000, 3.1373333}

[1]-Holiday_Flag-[1]-False {no)

[4]-CPI-[9]-1/3-{126.0640000, 159 7869356}

[4]-CPI-[10]-2/3-{159.7869356, 193.5098712}

[1]-Holiday_Flag-[2]-True (yes)

[5]-Unemployment-[14]-3/3-{10.8350000, 14.3130000}

.
0.0 0.2 0.4 0.6 0.8 1.0
PaccTosHmne

Pucynok 29. AriiomepaTuBHasi JeHAPOrpamMMa, NoJay4eHHasi B pe3yJbTaTe
KOTHUTHBHOI (MCTHHHOM) KJacTepu3aiuu npu3Haxkos (pexum 4.3.2.4)

3ABUCMMOCTb MEXXKJIACTEPHBIX PACCTOAHUM OT YPOBHA MEPAPXUMN (MPU3HAKMW)
Mpunoxexne: ACK-aHanus BnusHna pakTopoB Ha Npofaxv B MarasuHax Walmart
Mogpenb: 7. INF4 - YacTHbIA KR/IMTEPI.’IFI: ROI (Return On Investment); BepoATHocTK U3 PRC-1
eTop KnacTepusaunu: average

1.0+

0.8 §

0.6 1

0.4 4

MexKnacTepHoe paccTosHWe

0.2 1

0.0 1

T T T T T T
2 4 6 8 10 12
LWar o6beauHeHus KnacTepos

Pucynok 30. 'paduk n3mMeHeHHs1 MEKKJIACTEPHBIX paccTosinmii (pexkum 4.3.2.4)

3.8.4. Mogenb 3HaHMN cucTeMbl «ANA0C» U HenoKarbHbIe
HEeMPOHbI
3.8.4.1. YHuBepcanbHaA NOCTAaHOBKA 3a4ay4n, He 3aBUCcALLAA
OT NnpeamMeTHOM obnactu

Mopenb 3HaHUHW CHCTEMBI «ODUIOC» OTHOCHTCS K  HeUemKum
0eK1apamueHblM 2UOPUOHBIM MOJICISIM W OOBEIUHAET B cebe HEKOTOphIC
MOJIOKUTEIIbHBIE  OCOOCHHOCTH  HeHpoceTeBOM H  (PpeiMoBoil  Mopenei
MPEICTABJICHNUS 3HAHUU.
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Knaccel B 3TOM MoOjenud COOTBETCTBYIOT HeWpoHam U (dpeilimam, a
MPU3HAKK PELENTOPaM U MINalusIM (OMUCATENbHBIC IIKAJBI — CJIOTaM).

Om__¢petimosoli _modenu TPENCTABICHUS 3HAHUM MOJCIH CHCTEMBbI
«Augoc» orauyaercss CcBoell  3PGEKTMBHOM M MPOCTOW  MPOTrpaMMHOM
peanu3anuen, MOJYYEeHHOM 3a CYET TOro, YTO pas3Hble (pelMbl OTIMYAIOTCS
Jpyr OT Apyra He HaOOpOM CJOTOB U INMAIWH, a JUIIb WHGOpMaIuell B HUX.
Ilosmomy 6 cucmeme «Dudocy npu yeerudeHuu 4Yucia @peumos camo
Koauyecmeo 043 OaHHbIX He YEeIUyu8aemcs, d YEeaudyueaemcs Jaulib Uux
DpasmepHocmy. ITO SIBISAETCA OYEHb BAKHBIM CBOMCTBOM MOJEJIEH CHCTEMBI
«OUa0Cy», CYIIECTBEHHO OOJIETYAIOMIUM W YOPOLIAIOIIMM  MPOrPAMMHYIO
peanu3anuu U ObICTPOICHCTBHE CUCTEMBI.

Om_Helipocemegoli modenyu TPEJICTABICHUS 3HAHUW MOJEIb CHCTEMBI
«Dipoc» oTimuaercs TeM, urto [18]:

1) BecoBble  KOB(GQUIMEHTH HAa  pelenTopax He  MOoAOUparoTCs
UTEPAIIMOHHBIM  METOJIOM  OOpaTHOTO  paclpoOCTpaHEHUs  OIUOKH, a
pacCUUTHIBAIOTCS METOAOM MPSIMOTO CUETa HA OCHOBE XOPOLIO TEOPETHYECKU
00OCHOBaHHOW MOJIEJIM, OCHOBAaHHOW Ha meopuu uHgopmayuu (31O
HarloMUHAeT 0alleCOBCKHUE CETH);

2) BECOBBIC KO3 GULIEHTHI UMEIOT XOPOIIIO TEOPETUYECKH
00OCHOBAHHYIO COOEPIHCAmMeNbHy) UHMEPRpemayulo, OCHOBaHHYIO Ha TEOPUHU
uH(popManuu;

3) HelipoceTh  SABIIACTCSA  HENOKANbHOUW, KAk  celdac  TOBOPST
«TOJIHOCBSI3HOW.

B cucreme «3Oia0c» HelOKaIbHbIE HEUPOHBI BU3YATU3UPYIOTCS (PEKUM
4.4.10 cuctembl «3OUIOC») B BHUJE CHEIUATBHBIX rpadudeckux QopM, Ha
KOTOPBIX CHJIa M HAIpaBJICHUE BIIMSHUS PELENTOPOB HEHpOHa Ha CTENEHb €ro
aKTUBALlMU/TOPMOKEHHUS, KOTOpPblE OTOOpa)katoTCsl COOTBETCTBEHHO B (popme
IBETa ¥ TONINUHBI JeHaputa (pucyHok 31). B  ¢opme ympaBneHus
BU3yalIM3aleil ecTb BO3MOXHOCTh 3aJ1aBaTh (GUIIBTPBI MO (hakTOpam, KOTOpbIE
HaJI0 BU3YaJIU3UPOBATh.
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3.8.4.2. KoHKpeTHoe pelueHuWe 3aa4u B baHHOM pabote

® 4.4.10. Tpaguuzcxoe oToBpasesiiE HEROKANLHEX HEIPOHOS B cucTewe ‘Siigoc’ - o X

Bribop nenoxansnoro neipona (knacca) Ana Bnsyannzauan

Koa, HayMeHOBaH e HeIOKaNLHOTO HelipoHa (Knacca)

[1]-WEEKLY_SALES-[1]-1/2-{209986.2500000, 2014336.3500000}

2 [1]-WEEKLY_SALES-[2]-2/2-{2014336.2500000, 3818686.4500000}

TMoaroTorka euzyanuzauuy Heiipona: 1 *[1]-WEEKLY_SALES-[1]-1/2-(209986.2500000, 2014336.3500000}" & mopenu: 7 "INF4"

AKTMB/PYIOLLVE peuentopsi n cuna ix EAUSHUR TOPMOSALLIEE pewenTopsi 1 cina ix Banis
Kop, 7 wKane u Cuna Koa 7 Wkans! n Cuna
14 [5] Unemployment -> [14] 2/3-{10.8350000, 14.3130000} 0.0625 10 [4] CPI-> [10] 2/3-{159.7869356, 193.5098712} -0.0690
8 [3] Fuel_Price -> [8] 3/3-{3.8026667, 4.4680000} 0.0210 2 [1] Holiday_Flag -> [2] True (yes) -0.0458
1 [4] CPI -» [11] 3/3-{193.5098712, 227.2328068} 0.0155 12 [5] Unemployment -> [12] 1/3-{3.8790000, 7.3570000} -0.0285
5 [2] Temperature - [5] 3/3-{66.0733333, 1001400000} 00134 7 13] Fuel_Price -» [7] 2/3-(3.1373333, 3.8026667) 00130
13 [5] Unemployment -> [13] 2/3-{7.3570000, 10.8350000} 0.0107 3 [2] Temperature -> [3] 1/3-{-2.0600000, 32.0066667} -0.0110
6 [3] Fuel_Price -> [6] 1/3-{2.4720000, 3.1373333} 0.0049 4 [2] Temperature -> [4] 2/3-{32.0066667, 66.0733333} 00103
1 [1] Holiday_Flag - [1] False (no) 0.0033
9 [4] CPI -> [9] 1/3-{126.0640000, 159.7869356} 0.0005
I BKIFOUUTH dunerp o pakropy Il BHIKIOUMTS GunTp no dakropy || BKIIOUUTb T o dakropy Il BHIKNIOUMTb GnTp o Gakropy
‘ Momous ‘ | ABS H PRCT H PRC2 H INFI H INF2 H INF3 ”ﬁ‘ INF5 H INF5 ” INF7 ‘ o e ——— ::M":':M " DEuwn::"‘ :"’"""”“;rmr n
Coapr | Mercnmansroe konumecreo orobpaxacmen peuenropos: 999 © no moaymo wripopmatasrocr - O Tonsko ¢ kogamn nooen: 1080 Pastiep wpu4a B TabAULaX Aaiiol GopuEL:
i sec. ko3 peLiemopos: 0.000 20
|

HEJIOKAJIbHbIA HEMPOH
MOJAEND: "INF4" - YacTHuli KpuTepuii: ROI (Return On Investment); BepoATHOCTM 3 PRCL

HENPOH: [1}Weekly_Sales-[1]-1/2-{209986.2500000, 2014336.3500000}
MPUNOMEHWE: ACK-aHanus3 B

12

PR o TS

733332300 Lagagan;

e

e
Py

[1] WEEKLY_SALES.

[} m 1{2-{2099%6.2500000_‘ 2014336.350000¢
L ., R - /. - .

S, puagan 70000, 1085 \ e —

13 et pr

D1 TS S nisens

Brnmnme 3 « nnoccals

@eoms Lospne: 02.022026-15:14:16
a1z ConTrpaess peusnIopeE N0
A A BETCH KA

e ke
— LS,
s o

e CHETD
S

HENOKANLHbLIA HEAPOH
MOMENb: "INF4" - 4acTHbii kputepuit: ROI (Return On Investment); seposTHacTs ua PRCL
HEAPOH: [1]-Weekly Sales-[2]-2/2-{2014336. 3818686,
nPuno : ACK 0B Ha npopaxy B Marazukax Walmart

(3] Fuel_pric,
17125313 1373553
3.8026667) '/

41CP1
{11} 3/3}(193.5099712.
L U227 2328068Y |

[2] WEEKLY_SALES
-{2014336.3500000, 3818686.450p000}

! 4] Temperature o . S ! 2] Termperag
(3433 12.0600000. . - — NE E
32,0066667% u==? ¢ == 1001400000} "

Holiday_Fla
g
[1] False
o)

Bnums . knagey Kaseeal:

BapHn e 720720

s VT

—

Pucynok 31. [Ipumepsbl HeJIOKAJIBLHBIX HEH{POHOB, COOTBETCTBYIOIIIHNE KJIACCAM
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3.8.5. HenokanbHasa HEeMPOHHaA ceTb
3.8.5.1. YHuBepcanbHaA NOCTaHOBKA 3a4a4u, He 3aBUCALLAA
OT NpeameTHOM obnacTu

B cucreme «DOimoc» €cTh BO3MOXKHOCTH IOCTPOEHUSI MOJENEH,
COOTBETCTBYIOIIUX MHOTOCJIOWHBIM HEHPOHHBIM ceTsiM [18].

Ectp Takke BO3MOXHOCTh BH3yallM3allid JIOOOTO OAHOrO  CJIOA
HeJOKaNbHOU HelpoHHOU ceTu (pexkuM 4.4.11 cucteMbl «DUA0CH).

Takoii ciioii B HarIsIIHOM hopMe OTpakaeT CUITY M HaIllpaBJICHUE BIUSHUS
PELEeNnTOpOB psA/la HEWpOHA HA CTENEHb MX AKTUBALUU/TOPMOXKEHHUS B (popme
1[BETa ¥ TOJIIMHBI AEHIPUTOB.

Heiiponsl Ha n300pa’keHUU CIIOST HEWPOHHOM CETH PacoOJIOKEHBI CIeBa
HarpaBo B MOPsAKE YOBIBAHUS MOIYJSl CYMMapHOM CHIIBI MX JCTEPMUHALIUU
peuenTtopaMm, T.€. CJ€Ba HAXOJATCA pe3yJbTarbl, HauOOJIee KECTKO
0OyCJIOBJICHHBIE JIEUCTBYIOIIMMHU Ha HUX 3HAUYCHHSIMU (HaKTOpOB, a CIpaBa —
MEHEE JKECTKO oOycioBieHHbIe (pucyHok 32). B dopme ynpaBieHus
BU3yaJIM3alell eCTh BO3MOXKHOCTD 33JiaBaTh (DUIIBTPHI MO (paKkTopam, KOTOPHIC
HaJI0 BU3YaJIU3UPOBATh.

3.8.5.2. KOHKpeTHOoe pelueHue 3agaum B AaHHOMK pabote

@ 4411.0 Nap! ce 7 et i cet s cncTeme ‘Sigoc - O X

Bribop Ka/bHbIX HeApoHOE (Knaccos) ans
A Kopg HaumMmeHOBaHWe HENOKANbHOTO HelpoHa (Knacca)
A 1 [1]-WEEKLY_SALES-[1]-1/2-{209986.2500000, 2014336.3500000}

Y 2 [1]-WEEKLY_SALES-[2]-2/2-{2014336.3500000, 3818686.4500000}

MoaroTosKa Buayanusaumm neitpona: 1 *[1]-WEEKLY_SALES-[1]-1/2-{209986.2500000, 2014336.3500000}" & mogenw: “INF4"

AKTUBUPYHOLUVE peuenTophl W CHNA WX BAHAHHA TOPMO3ALUME peuenTophl M €UNa HX ENHAHKA
KOA HanmeHoBaHue q:aKropa W ero 3HaueHuAa Cuna BANAHUA KDA HanmeHoBaHue q)BKTOpE W ero 3HaueHua Cuna BAMAHUA
14 [5] Unemployment -> [14] 3/3-{10.8350000, 14.31 0.0625 10 [4] CPI -> [10] 2/3-{159.7869356, 193.5098712} -0.0690
8 [3] Fuel_Price -> [8] 3/3-{3.8026667, 4.4680000} 0.0210 2 [1] Holiday_Flag -> [2] True (yes) -0.0458
11 [4] CPI -> [11] 3/3-{193.5098712, 227.2328068} 0.0155 12 [5] Unemployment -> [12] 1/3-{3.8790000, 7.357(C -0.0285
5 [2] Temperature -> [5] 3/3-{66.0733333, 100.1400 0.0134 7 [3] Fuel_Price -> [7] 2/3-{3.1373333, 3.8026667} -0.0130
13 [5] Unemployment -> [13] 2/3-{7.3570000, 10.83= 0.0107 3 [2] Temperature -> [3] 1/3-{-2.0600000, 32.00666 -0.0110
6 [3] Fuel_Price -> [6] 1/3-{2.4720000, 3.1373333} 0.0049 4 [2] Temperature -> [4] 2/3-{32.0066667, 66.07332 -0.0103
1 [1] Holiday_Flag -> [1] False (no) 0.0033
9 [4] CPI -> [9] 1/3-{126.0640000, 159.7869356} 0.0005
BKIHOUMTh dunsTp no dakTopy ‘ ‘ BLIK/KOUWTh dunsTp no dakropy | ‘ BK/OUMTh dunsTp no dakropy | ‘ BHIK/HOUMTh duabTp no haktopy
mn| (e el e ] [ e e 1 1z | e e L ey
INF3 || INF4 | INFS || INFS || INF7 | pMaX peyenropos: 16 oace peuentopos: 1 14 noX: 1920 pampmp,;,m“;ﬁ“mﬁhp;

e »= % ot Make.: 0.0 no¥: 1080

Busyanusaums nefipocetn 140
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MAPETO-NOAMHOMECTBO HEJIOKANIBHOW HENPOHHOW CETH
MORENL: "INFA" - yacTuuit xpuTepwit: ROI (Return On Investment); eepoatHocTn uz PRCL

MPUAIOKEHME: ACK-ananws anwanmn thakTopos na npopamm & marsannax Walmart

[L]Weekly_Sales [1]1f2 {209986.2500000, 2014336.3500000} [L1Weekly_Sales (2] 2/2 {2014336.3500000, 3518686.4500000

.

[a]eri-= (10] 23 | [] Go1-» [11] 273~
(1507869356, 1 {1835098712 22
935008712} 72328068}

151 Unemploymen:
> [13]2/3-(7.35

T [
(3.8

570000
a}

-
67 | {126.0640000, 15

T2l Temperature - | 13
o) (B Ik 5
97869356}

2] Ternperature -
= [3] 1342 0600

— [T1 Huiiday_Flag -
[2] True fyes)  ||= e
000 32.0066667}

121 Temparature -
> 412{3-032.006 | >

jaymant
> [4] 231 5] 2/3-{66043 | 6] 7
6667, 66.0732333 | 2333,100.140000
¥ o}

Peuentopei:

Pucynoxk 32. Heiiponnas cetb B CK-monenn INF4

3.8.7. 2D-nHTerpanbHble KOTHUTUBHbIE KapTbl coaepXXaTtenbHOro
CpaBHEeHMA KnaccoB (onocpeaoBaHHble HeveTkue
npaBAonofo6HbIe paccyXaeHuUs)

3.8.7.1. YHuBepcanbHaA NOCTAaHOBKA 3a4a4uM, He 3aBUCALLLAA

OT NpeaMeTHOI obnactu

B 20d-KOTHUTHBHBIX JHWarpaMMax CpaBHEHHUS KJIACCOB IO CHCTEME HX
JNETCPMUHAIIUN BUIHO, HACKOJIBKO CXOJHBI MM HACKOJIBKO OTIMYAIOTCS JIPYT OT
JpyTa KJIACChI IO 3HAYCHUSIM 00YCIIaBIMBAIOIINX UX (aKTOPOB.

OpHako Mbl HE BHIUM M3 3TOH JuUarpaMMbl, YeM HMMEHHO KOHKPETHO
CXOAHBI M YEeM HWMEHHO OTJIHYAIOTCI OTH KIAcChl 110 3HAYCHUSAM
oOyciaBIuBaronux ux (HakTopos.

DTO MBI MOKEM YBHJIETh M3 KOTHUTHBHOW JHArpaMMbl COICPKATESIHLHOTO
CpaBHEHUS KJIACCOB, KOTOpasi 0ToOpakaeTcsi B peskumMe 4.2.3 CUCTEMBI «DUTOCH.

2D-uHTeTpalIbHBIC KOTHUTHUBHBIE KapThI COJICPKATCIHHOTO CpaBHCHWSI
KJIACCOB SIBJIAFOTCSI MIPUMEPAMHU OTIOCPEIOBAHHBIX HEUSTKUX TMPABIOMOA00HBIX
JIOTUYECKHUX 3aKJIFOYCHUH, O KOTOPBIX MOXET OBITh OJHUM M3 TEPBBIX ITHCAI
Hbepap Iloita [19, 20]. BmepBbie 00 aBTOMATH3UPOBAHHON peasn3alluu
pacCyXAeHHI TOJO00OHOTO THIIA B HWHTEIUICKTYadbHOW cHcTeMe «Dmocy
narmcano B 2002 roxy B pabore [2] ma crpammue 521'. Tlosxe 06 sTom
mucanocs B pabore [3]Y u psme Apyrmx paboT aBTOpa, MOATOMY 37ECH
noipoOHEe pacCMaTPUBATh ATOT BOIIPOC HEIIEIecO00pa3Ho.

Ilpumep onocpedogannvlx nPagooOnoooOHbIX PACCYHCOCHUIL.

1 https://www.elibrary.ru/download/elibrary 18632909 _64818704.pdf, Tabauua 7. 17, ctp. 521
12 http://ej.kubagro.ru/2013/07/pdf/15.pdf, cp.44.
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JlomycTM HaMm M3BECTHO, YTO OJIMH YEJIOBEK MMEET roiyOble riasa, a
JIpyrol 4YepHble BOJOCHL. CropamuBaeTcs, 3T IPU3HAKKM BHOCAT BKJIaJ B
CXOJICTBO WJIM B paziuuue 3Tux nAByx mojaer? B ACK-anaimmze u cucreme
«OUIoc» 3TOT BONPOC pelraeTcss Tak. B Moaenn Ha OCHOBE KJIACTEpPHO-
KOHCTPYKTUBHOTO aHaJM3a KJIACCOB U 3HA4YCHWH (PAKTOpOB (MPHU3HAKOB)
M3BECTHO, HACKOJIbKO T€ WJIM MHBIE MPU3HAKU CXOJHBI UM OTIUYAIOTCS MO UX
BIUSHUAIO Ha OOBEKT MOJEIMpoBaHUs. [103TOMYy MOHSTHO, YTO YEJOBEK C
roJlyOBIMHU TJIa3aMH BEpOSITHEE BCETO OJIOHIWH, a OPIOHET, CKOpPEe BCETO, UMEET
TEMHbIE IJ1a3a. Tak 4TO MOHATHO, YTO TU MPU3HAKKU BHOCST BKJIAJ B pa3indyue
ATHUX JBYX JIOJEH.

3.8.7.2. KOHKpeTHOoe pelueHue 3agaum B AaHHOMK pabote

[Mpumepsl  dKkpaHHOW  (OPMBI  YIpaBICHUS M  HECKONbKuX  2d-
MHTErPAJIbHBIX KOTHUTHUBHBIX KAPT CONEPKATEIBHOTO CPAaBHEHUS KJIACCOB 110 UX
CUCTEME JeTepMUHAIINM MIPUBEACHBI HIKE Ha pucyHkax 33. Bcero cucremoil B
JaHHOU Mojien TeHepupyercs 4 popmbl coiepKaTeIbHOrO CPaBHEHUS KIIACCOB.
Tak kak KaIblii U3 2 KJIaCCOB CPABHMUBAETCS CO BCEMH OCTAIBHBIMH, B T. Y. C
coGoif, To Bcero momydaercss 2°=4 momobHBIX amarpamM. Ha pucynkax 34
NPUBOJASITCS HEKOTOPBIE M3 ATUX AuarpaMm. [lonap30BaTens Mpu >kejlaHuy BCeraa
MOXET CKauaTh U YCTAHOBUTH CHCTEMY «D¥aoc» ¢ cailiTta pa3zpaboTUMKa:
http://lc.kubagro.ru/Installation_Eidos.php a 3arem B amcreTdepe mpuiokeHUiH
(pexxum 1.3) ckauaTh W YCTaHOBUTH HMHTEIUICKTyaJdbHOE OOIayHOE OWjoc-
npuisiokeHue Ned51 1 mony4uTh B HEM BCE BBIXOJIHBIE (POPMBI, KaK 3TO OMHCAHO
B JIJaHHOM CTaThe.

D 4.23. Kornuusnsie anarpauas knaceos. — o X |
P HAaccon A7 ‘MBHAA OUATPAMMA COAEPXATEJIbLHOMO CPABHEHWUA KNACCOB NO CUCTEME OETEPML
Lefi Rigl Koa HaumeHoBsaHue knacca MOJQEJb: 7. Inf4 - yacTHbIA KpuTepui: ROI (return on investment); BeposTHocTH M3 Prcl
A A0 RCFEKNACCH NMPUJIOXKEHUE: ACK-aHanns BnuaHUA (paKkTOpPoB Ha Npoaaxku B MarasmHax Walmart
mn n 1 TMI-WFFKI'Y SAIFS-T11-1/2-{20998A 2500000 2014
m nm 2 MI-WFFKIY SAIFS-121-2/2-1201433A 2500000 281
CxopcrBo/pasnuyne knaccoe: 100.000%
Kn.wkana: [1] Weekly_Sales Kn.wkana: [1] Weekly_Sales
Knacc: [1] 1/2-{209986.2500000, 2014336.3500000} Knace: [1] 1/2-{209986.2500000, 2014336.3500000}
[5] unemployment [14] 3/3-{10.8350000,| 1=0.9%3 1=0.083 |[t51 Unemployment (141 3/3-{10.8350000,
14.3130000} i ety 14.3130000}
Bri6op cnocoba gunbrpausm npushaxos
Left Rigl Koa HanmeHoBaHve onncaTenbHON WKanbl [31 Fuel_Price [8] 3/3-{3.8026667, [ oo [3] Fuel_Price [8] 3/3-{3.8026667,
“u A 0 RCF 4.4680000} k=0.772 =0.772 4.4680000}
mn n 1 Holidav Flan
mn n 2 Temneratiire
mn n 2 Fuel Price =TS AO0Ts
Am 4 cp [4] CPI [11] 3/3-{193.5098712, = = [4] CPI [11] 3/3-{193.5098712,
AN 5 Unemnlavment 227.2328068} =0 396 l—0396 227.2328068}
[2] Temperature [5] 3/3-{66.0733333, “'iolglfq \”ial %‘339 [2] Temperature [5] 3/3-{66.0733333,
100.1400000} it P rEre 100.1400000}
3ananne moaenn ann pactera
Oabs OPrct OP2 Onfl Oinf2 Oinfd @infe Oinfs Olinfe (O Inf7
[5] Unemployment [12] 1/3-{3.8790000, || '=0028 1=-0.028 || [5] ynemployment [12] 1/3-{3.8790000,
7.3570000} it ERE 7.3570000}
[0] BCE KIACCH 1=-0.046 I1=-0.046
ErE 7 TR D e [0] Bez Tmcen [1] Holiday_Flag [2] True (yes) = . [1] Holiday._Flag [2] True (yes)
Orfcar. mxams fna TeBoTo wE(.moprpera:  [0] BCE N = =
OmicaT.UKams A1 Npasoro HY.NMopTpera [0] BCE
W n
npy i | oo [ e S = [4] CPI [10] 2/3-{150.7869356,
193 5008712} SR Esits 193 5008712}

250000000%  Ocranoce: +0:00:02 Okonuanme: 15:18:55
COJEPXKATE/ILHOE CPABHEHME KJIACCOB 0 MX CUCTEMAM JETEPMWUHALLUU 3HAYEHUSIMU ®AKTOPORB:

- CXOACTBO
- PAZNUME

83U KPACHOTO upeTa
a3u CUHET O useTa

TOMUUHA MUKW OTP3KAET CTENEHS BMAHUS

Mepik: Il - Cuna aruarins -

BemmmHax.
®opma co3nana: 02.02.2026-15:18:52
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KOrHUTUBHAS OUATPAMMA COOEPXATEJIbHOIO CPABHEHUA KJIACCOB NO CUCTEME OETEPMUHALLIMA
MOMEJNb: 7. Inf4 - yacTHbIK KpuTepui: ROI (return on investment); sepoaTHocT M3 Prcl
NMPUNOXEHWE: ACK-aHanu3 BNUAHUA (PaKTOPOR Ha NpopaXxku B maraznHax Walmart

CxopcTBo/pasnnu4ne Knaccos: -100.000%

Kn.wkana: [1] Weekly Sales Kn.wkana: [1] Weekly Sales
Knacc: [1] 1/2-{209986.2500000, 2014336.3500000} Knacc: [2] 2/2-{2014336.3500000, 3818686.4500000}
[5] Unemployment [14] 3/3-{10.8350000, I!;%‘;‘;i p”=:1103.553 [4] CPI [10] 2/3-{159.7869356,
14.3130000} = Tos =i 193.5098712}

1 1=0.021 11=0.701
[3] Fuel_Price [8] 3/3-{3.8026667, o= = ’
p=2.098 Ip=70.124 [1] Heliday_Flag [2] True (yes)
4.4680000} Ic=0.772 ic=1.354
[4] CPI [11] 3/3-{193.5098712, I“;Olgﬁé IF"‘:E-;;SB [5] Unemployment [12] 1/3-{3.8790000,
227.2328068} B icoe P a0 7.3570000}
1=0.013 11=0.199
[2] Temperature [5] 3/3-{66.0733333, A = [3] Fuel_Price [7] 2/3-{3.1373333,
p=1.339 1p=19.858
100.1400000} = iean e 3.8026667}
[5] Unemployment [12] 1/3-{3.8790000, I"‘;'_”Z-“ﬁ‘; ‘p":_'g;gge [4] CPI[11] 3/3-{193.5098712,
7.3570000} foma P 227.2328068}
11=-0.046 1=-0.321
’ [3] Fuel_Price [8] 3/3-{3.8026667,
[1] Holiday_Flag [2] True (yes) Ip=-4.581 Ip=-32.115 =
lc=-1.354 lc=-0.772 4.4580000}
[4] CPI [10] 2/3-{159.7869356, I"‘;'_%‘;%g ‘;':_'35965576 [5] Unemployment [14] 3/3-{10.8350000,
193.5098712} (i e 14.3130000}

COOEPXATE/IbHOE CPABHEHHWE KJNIACCOB NO UX CUCTEMAM OETEPMWHALWWA 3HA4YEHUAMW ®AKTOPOB:

- CXOJCTBO knaccoe oTobpaxaeTca AMHuaMK caaszn KPACHOM O ueeTa
- PA3/INYWE knaccos oTobpaxaeTca NMHUAMU cBA3n CUHEMO useTa

ToNWMHa NMHAKY OTRPAXKAET CTENeHs BAMAHWA.

MeTpuku: if - Cuna smmaus CTL); o - Th B % OT KI-MEKC s lc - T B b
®opma cosfaHa: 02.02.2026-15:19:23

Pucynoxk 33. [Ipumep 2d-mHTErpajibHbIX KOTHUTHBHBIX KapT COAEPKATEJILHOTO
CpaBHEHHUs KJAaccoB Mo ux cucreme aerepmunanun B CK-monenn INF4

3.8.8. 2D-nHTerpanbHble KOrHUTUBHbIE KapTbl coaepXXaTesfibHOro
CpaBHeHUA 3Ha4YeHUN haKTopoB (onocpeaoBaHHbIe HeYeTKue
npaBaonoao6HbIe paccyXxaeHus)

3.8.8.1. YHuBepcanbHaA NOCTaHOBKA 3a4a4u, He 3aBUCALLAA

OT NpeameTHOM obnacTu

W3 20-KOTHUTHUBHBIX JUarpaMM CpaBHCHHS 3HAYCHHH (DaKTOPOB IO HX
BIIMSHUIO Ha OOBEKT MOJICTMPOBAHUs, T.€. Ha €ro IepexoJbl B COCTOSHHS,
COOTBETCTBYIOIIME KJacCaM BIIOJHE IIOHSTHO, HACKOJBKO CXOJHBI WJIU
OTJIMYAIOTCS JTI0OBIE ABa 3HAYCHUS (PAKTOPOB IO X CMBICITY.

HamomumM, 4T0 cMBICH COOBITHM, COTJIacHO KOHIIenuu cmbicia Illenka-
AbGenbcona, ucnonbzyemoit B ACK-ananmse, cOCTOMT B 3HAaHUM NPUYMH U
TIOCJICICTBHUH ATHX COOBITHI [21].

OnHako W3 HTOM AuarpaMMmbl HE BHAHO, Y€M HMEHHO KOHKPETHO
COJIEPKATEJIbHO CXOAHBI WJIM OTIMYAIOTCS 3HauYeHUs (haKTOPOB O UX CMBICITY.

DTO BUJHO W3 KOTHUTHBHBIX AUarpaMM, KOTOPbIE MOXHO TOJYYUTh B
pexume 4.3.3 cucteMbl « D00y,
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3.8.8.2. KOHKpeTHOoe pelueHue 3agaum B AaHHOMK pabote

[Tpumepbl  dKpaHHOW (OPMBI  yNpaBICHUS W  HECKONbKHX  2d-
HHTCTPAJIbHBIX KOTHHUTHBHBIX KapT COACPIKATCIBHOIO CpaBHCHUA 3HAYCHUU
(GakTOpoB MO HMX CHJIE M HAMpPaBICHUIO UX BIUSHHUS Ha TMeEpexo] 0O0beKTa
MOJEIUPOBaHUs B OyAylllME€ COCTOSIHUS, COOTBETCTBYIOIIME KJlaccawm,
IPUBECHBI HIKE HAa PUCYHKAX 34:

© 433 Konumuemsie anstpavis cumcaoscro o - o X
Buibop npu3IaKOB AR KOFNNTHENO AMAMpIML
e - » BHASI QUATPAMMA COLEPXXATEJIbHOIo CPABHEHMA NPU3HAKOB NO CUCTEME OETEPM
Left Rigl Koa HaumeHoBanve npusHaka MOJAEJIb: 7. Inf4 - yacTHbIW KpuTepun: ROI (return on investment); seposTHocTH U3 Prcl
“ @ 0 RCFMPUIHAKU NMPUIOXKEHUE: ACK-aHanus BnusHus pakTOpPOB Ha nNpoAaxku B marasuHax Walmart
T 1 [1-HONIDAY FI AG-I11-false o)
M 1 2 MI-HOHIDAY FIAG-Dl-triie (vec)
M M 3 DI-TEMPFRATURF-131-1/3-(-2 0ANNNNN 22 NDRRAA § CxopncTeo/pasnuyue npusHakos: -100.000% :
mnr 4 I21-TFMPFRATIIRF-[41-2/3-{32 DNRRRART KA N73333 On.wkana: [1] Holiday_Flag On.wkana: [1] Holiday_Flag
M M 5  DI-TFMPFRATIIRF-I51-3/3-16A 0733333 100 14000 | Npuswax: [1] Faise (no) Npusuax; [2] True (yes)
M M & [-FUFL PRICE-IRI-1/2-(2 4720000 2 1373333) o e
n 7 1RI-FIIFI PRICF-I71-2/3-03 1373333 R RN2AARAT} s 1-0.003 #-0.701 AN e
M M & [A-FIF PRICE-IR1-3/2-12 R02AAAT7 4 4RRN000) R e e VT ot aane
O | 9 ___[41-CPI-19]-1/3-{126 NAAN0NN_159 7RAA35A)
Buubop cnocobs guastpaunm xsccos
Left Rigl Kog " wkansi 1] Weekly_Sales (2] 4=-0,081 1--0.046 [1] Weekly_sales [1]
A o a 272-{2014336.3500000. =-5.107 lp=-d 581 1/2-{209986.2500000.
d d n CF 3818686.4500000)} k=-0707 k=-0.707 2014336.3500000)
nor 1 Weeldv Sales
Japanne monenm A1 pacuers
Abs Pt COIPr2 Oinft O nf2 i3 @infe COinfs Cinfe O inf7
Mapametpe: Exammocensedt Pexonm suieopa
Mokcussanunoe komaecTeo: ) © Moxasan, awarpasssan € ocTamossoi
Yoormuasams ¢ wogynen cnw e % 50 Henpepuiswo samucamy Bce auarpasmine
Mapamerpus pacuera
Dpwswar anm seporo mnd.moprpera: (0] BCE (FMIEARN  Cpaswmsare aw npuswaxs:
Npwaarn Anm MPaBoro wip.nopTpeTa: (0] BCE MPHSEARK o ¢ €608
Hxazu Rns nesoro Mmj.noprpera: (0] BCE
Hxasu 219 Opasoro wmd.noprpera: (0] BcE i eot nenenie
apt| Ocramomwms| Mpogomom | Bawos Wncrpywama | Momows
Tporpecc smnonmenwa
|
Hawanc: 152102 Mpousno: 00000 05434505%  Ocranoce: G013 Orowsawme: 152236
S con = MO UX CUCTEMAM AETEPMWHALIUM K/IACCOB:
[ — 50 1 - CXOACTBO npusnaos oTopamaeTen mmmsss cans KPACHOTO usera
———  PAI/IMHE npmamaxos oToSpama: A conan CUHETO usera
Wpwrsaronoeke: 14 1 Merme. - Cana srwsvaes ® ocrs 8 % o Ie - Hhopearamocrs 5 CravasoEMPOAIK semmmax
@opwa cosgana. 02 02 2026-15.21 02

KOrHUTUBHAA AVATPAMMA COOQEPXATENbHOINO CPABHEHWUA NPU3HAKOB NO CUCTEME OETEPMWHALLMW
MORENDb: 7. Inf4 - yacTHeIW KpuTepnid: ROl (return on investment); sepoaTHocTn 13 Prcl
NMPUNOXKEHUE: ACK-aHanu3 BnuaHua GaKkTopoB Ha NpoAa)ku B MarasuHax Walmart

CxopncTBo/paznuumne npusHakos: -100.000%

On.wkana: [1] Holiday_Flag On.wkana: [1] Holiday_Flag
n [1] False (no) Npusnak: [2] True (yes)
[1] weekly Sales [1] II=0.003 ll=0.701 [1] weekly Sales (2]
1/2-{209986.2500000, Ip=0.334 Ip=70.124 2/2-{2014336 3500000,
2014336.3500000} le=0.707 le=0.707 3818686.4500000}
[1] Weekly_Sales [2] II=-0.051 [1]1 Weekly_Sales (1]
2/2-{2014336.3500000, Ip=-5.107 1/2-{209986.2500000,
3818686.4500000} le=-0.707 2014336.3500000}

COREPXATENIbHOE CPABHEHWE NPU3HAKOB NO WX CUCTEMAM OETEPMWHALIMKW KNACCOB:

- CXQOCTBO pi A nuHnAMY canan KPACHOTO useTa
- PAZNINYVE np € nuHUAMN cBazn CUHETO useta

TONUKHA TMHAN OTPaNAET CTENEHE BNAHWA.
METOHNKH: [T - CUNG BAKTHAS (RHEODMATHEHOCTL); 1D - MH@OPMATHBNGCTL B % OT Teop: i 10CTL 8 ¢

BENHHiIAX,
Qopma cosgara: 02.02.2026-15:21:02

Pucynok 34. [Ipumep 2d-uHTErpaibHbIX KOTHUTHBHBIX KAPT CO/IEPKATEILHOTO
CpaBHEHHUs 3HAYeHUH (GaKTOPOB MO UX BJIMSIHUIO HA Nepexo 00beKTa MOAeJTMPOBAHUS
B COCTOsIHMS, cooTBeTcTBYIONIUE Kiaaccam B CK-monean INF4
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3.8.9. KorHuTtuBHbIE (hyHKLUU
3.8.9.1. YHuBepcanbHaA NOCTAaHOBKA 3a4a4u, He 3aBUCALLAA
OT NpeameTHOM obnacTu

KornutuBHble  QyHKUMM  SBIAIOTCS  O0OOIEHHMEM  KIIACCHYECKOTO
MaTEMaTUYeCKOro MOHATHS (QYHKIMM HAa OCHOBE CHCTEMHOM TEOpHUH
undopMaruu u npeanoxkensl E.B.JIynenko B 2005 roay [3, 22, 23].

KornutuBHbie (QyHKIIMM OTOOpakaroT, KaKoe KOJIMYECTBO HH(oOpManuu
COJIEPKUTCS B TIpaJlalliixX ONHUCATENIbHOW IIKalbl O Iepexoje oObeKTa
MOJICTIUPOBAHUS B COCTOSIHUSI, COOTBETCTBYIOIIHE rpajganusm
KiaccuukanmoHHoM 1mikanbl. [lpy 3TOM B CTaTUCTUYECKUMX W CHUCTEMHO-
KOTHUTHUBHBIX MOJICTISIX B KKIOW Ipalallid OMMHUCATEILHOMN IITKAIBI COCPIKUTCS
uH(popmaius 000 BceX rpajauusax KiacCu(PUKAUOHHON KA, T.€. KAHCOOMY
3HAYEHUI0 Aap2yMeHma COOMEemcmeylom 6ce 3HAUEHUA (QYHKUUU, HO
COOmeemcmayom 8 Pa3Hou_CmeEeneHu, npuiem KaxK noaoicumeibHoll, maxK u
ompuyamenvHoll, Komopas omoopaixcaemcs ueenom.

KorautuBHble (QYHKIIUU SIBISIOTCS OJHUM W3 HamOoJiee MOIMHBIX |
HATJISJIHBIX CPEJICTB KOTHUTUBHOM TpavKu, UMEIOIIUXCS B CUCTEME « U0y,
MO3BOJISIONIMX OTOOPA3UTh CHIIy M HANpaBJICHWE BIUSHUSA KaKIIOTO 3HAYCHUS
KKJ0TO (pakTopa Ha Mepexo]i 0O0bEeKTa MOJACTUPOBAHUS B KaX10€ U3 Oyaylux
COCTOSIHUM, COOTBETCTBYIOIIMNX KIJIACCAM.

B cucreme «Ditnoc» KOTHUTUBHBIE (DYHKIIMM OTOOPa)KaIOTCS B PEKUME
4.5 (pucynku 36). IlepBas skpaHHas (popMa TaHHOTO PEKUMA MPEACTABISICT
co0O0M KpaTKUi Xer, MOSICHAIOMUNA CMBICT MOHATUS «KOTHUTUBHAST QYHKITUS»,
a TaKKe IO3BOJISIOMINNA BBEINTH Ha DKPaHHYIO (GOPMY CHCTEMBI «IUIOC» C
JEHCTBYIONTUMH THUIIEPCCHUIKAMU Ha PabOThI MO KOTHUTUBHBIM (DYHKITHSM, a
TaK)K€ CTPAHWIIBI CaliTa aBTOpa CO CIHCKOM 3THX paboT M paboT aBTOpa IO
BBISIBJICHUIO, TIPEJCTABICHUIO ¥  HCIOJBb30BAaHUIO 3HAHWH, JIOTUKE W
METO/I0JIOTUY HAYYHOTO TTO3HAHMUSI.

HeoOxomuMoO OTMETHTBH, YTO MOJIEINM CHCTEMBI «ODHIOC» — OTO
dhenomenonocuueckue MoIeN, OTPAKAIOIINE IMRUPUUECKUE 3aKOHOMEPHOCTH
B (pakTax oOydarorieil BEIOOPKHU, T.€. OHH OTPAXAIOT MPUYMHHO-CIICACTBEHHBIC
CBSI3M, HO HE OTPAXKAIOT MEXAHU3IMA OemepMUHAYUU, a TOIHLKO caM (akKT H
xapaktep nmerepmuuanuu [17, 23, 24]. CoaepikaTelbHOE OOBSICHEHHE ITHX
OMIIUPUYECKUX 3aKOHOMEpPHOCTEH (QopMylupyeTcss yKe OKCIepTamMu Ha
TEOPETUYCCKOM YPOBHE TIO3HAHUS B COICPIKATEIIbHBIX HAYUHBIX 3aKOHAX [24].

3.8.9.2. KOHKpeTHOoe pelueHue 3agaum B AaHHOMK pabote

B cucreme «Diinoc» KOTHUTHUBHBIE (DYHKIIMM OTOOPA)KaIOTCS B PEKUME
4.5 (pucynku 35). KonuyecTBO KOTHUTHBHBIX (DYHKIHUH PaBHO KOJIHYECTBY
COUETAHUU OMHCATENbHBIX W KIacCU(PUKAMOHHBIX ImKan. B momenw,
paccMaTpuBaeMoOld B JaHHOM paboTe, €CTh 5 oOmucaTeIbHbIX IIKadbl U 1
KJ1accu(puKaMoHHas, TO3TOMY MOJTYYaeTCs 5 KOTHUTUBHBIX (DYHKIIMH:
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OrHUTUBHAS ®YHKUUA
MpUnoXenie: ‘ACK-aHaNIM3 EIMAHAS GIKTOPOB Ha NPORAH B MaraIuHax Walmart'
Moziens: 'INFA - 4aCTHSIA KpUTEPMI: RO (Return On Investment); BepOSTHOCTH U3 PRC-1°
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KOMHUTUBHAS ®YHKUUA
HanM3 BAKAHAA GAKTOPOB Ha NPOAAK!

nnnnnnnnn 'ACK-a) W B marasumnax Walmart'
HacTHuIA KpUTEpHi: ROI (Return On Investment); BepOSTHOCTY U3 PRC-1*
DYHKUMS: 'S. CraKEHHaN LIBETOBAA 3/MBKA WIONMHWA C 3AAAHHBIM KONMYECTBOM rPaaumil useTa’
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Pucynoxk 35. IlIpumepsl korauTuBHbIX pyHkumii B CK-monean INF4

Kak yxe oTMmMewanoch cojaepKaTeiabHOE OOBSICHEHUE KOTHUTHUBHBIX
(GbyHKUMIA HA TEOPETUYECKOM YPOBHE MO3HAHUS — 3TO J€JI0 CINELHAIMCTOB B TOU
IpeMETHOM 00J1aCTH, K KOTOPOW OTHOCUTCS MPEAMET MoAeTrpoBanus [24].

3.8.10. 3Ha4YMMOCTb onucaTtesibHbIX LKan U UX rpagauvmn
3.8.10.1. YHuBepcanbHaA NOCTaHOBKA 3a4a4M, He 3aBUCALL,AA
OT NnpegmeTHOM 0bnactu
B ACK-ananu3ze Bce GakTopbl pacCMaTPUBAIOTCS C OJTHON €TMHCTBEHHOU
TOYKU 3PEHHS: CKOJIBLKO MH(POPMAIIUU COJCPIKUTCS B UX 3HAUCHUSIX O TIEPEXOIe
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00BEKTa MOJCIMPOBAHUS M YIpaBJICHUS, Ha KOTOPbIH OHU JACHCTBYIOT, B
OnpejieieHHOe OyJyllee COCTOSIHUE, OIMChIBaeMOe KiaccoM (Tpaaaius
KJIAaCCU(DUKAITMOHHON IIKAJIbI), XU TIPU 3TOM CHJIA U HaIpaBJCHHUE BIMSHUS BCEX
3HauYeHUN (PAKTOPOB HA OOBEKT U3MEPSICTCS B OJHUX OOMIMX T BCeX (haKTOPOB
CIMHUIIAX U3MEPEHUS: SMHHIIAX KOJIMYecTBa HHpopMaruu [6].

3HAYUMOCTD (CEelEeKTUBHAs cuja) rpajaiui onucareabHbix mkain B ACK-
aHanMM3e — 3TO BapWaOETbHOCTh YACTHBIX KPUTEPHEB B CTATHCTHYCCKUX H
CUCTEMHO-KOTHUTHUBHBIX ~ MOJIENSIX, Hampumep, B wMoxenn Infl,  aro
BapuabenbHOCTh HWHpopMaTuBHOCTEH (pexkum  3.7.5 cucteMbl  «DHIOCH)
(pucyHox 36):

) Momowes no peskumy: 3.7.5 - O *

Pesim: "3.7.5. 3HAYMMOCTb MPAJALIMA OMMCATENBHBIX LKA

3JHa4YMMOCTb rpagaLui onUcaTenbHOM WKanb! (ee 4Y1CNOBOro MHTEPBANLHOMD WK HOMUHANBHOTO TEKCTOBOrO 3Ha4YeHWA), T.€. NpU3HaKa,
NpeAcTaBNAeT ee None3HocTb ANA PelleHna 3a4a4v pasfeneHina 0DbeKToB ¢ 3TM NPU3HaKoM Mo knaccam. KonuyecTeeHHo Mepoil
3HAaYUMOCTH NpU3HaKa B cucTeme "Jigoc-X++" aenaetca BAPVIABEITBHOCTE 3HAYEHWI YyacTHeIX KpUTEPUEB, OCHOBAHHBLIX Ha 3TOM
npu3HaKe, Mo Knaccam B cTatucThyeckux mogenax: Abs, Prc1, Prc2 u B mogensx sHaduii: Inf1, Inf2, Inf3, Inf4, Inf5, Inf6, Inf7. MHave
rOBOPA HEKOTOPLIA NPU3HAaK ABNAeTcA Tem Donee 3Ha4YMMbIM, Yen Bonblue oH B CpefHeM COAEePHUT MHQOPMaLKMK 0 NPUHAANEKHOCTH
obnagarLero UM 0DbeKTa K 04HUM KNaccam W He NPUHALNEXHOCTI K APYriM.

MonHble HAMMEHOBAHWA CTATUCTUYECKWUX MOAENE U CMCTEMHO-KOTHUTMBHEIX Mogenelt (Mogeneli 3HaHWiA), OTNUYALLMXCA BUOOM
YaCTHBIX KpUTEpHUEes:

1. ABS - yacTHbII KpUTEPWIA: KONMMYECTBO BCTPEY COMETaHWA: "Knacc-npu3HaK” y obbekTos obyy. Boibopky.
2. PRC1 - YyacTHbIit KpUTEPUIA: yCN. BEPOATHOCTL i-f0 MPpU3HAKa cpean NpM3Hakos 0BbeKToB j-ro Knacca.

3. PRC2 - yacTHbIi KpuTepuii: yCNOBHaA BEPOATHOCTE i-ro Npu3Haka y oDbekTos i-ro knacca.

4 INF1 - 4acTHBIA KpUTEpWIA: KONMYECTBO 3HaHWIA No A Xapkesudy, BepoATHocTH M3 PRC1.

5. INF2 - YacTHbIA KpUTEPWIA: KONWYECTBO 3HaHWIA No A Xapkesudy, BepoATHocTH n3 PRC2.

6. INF3 - yacTHBIR KpuTepWil: XM-KBaOpaT, pasHoCTH MeXay hakTUYecKuMn 1 oxraaemeinmn abc. YacToTamu.
7. INF4 - yacTHe kputepuit: ROl (Return On Investment); sepoatHocTh na PRC1.

8. INF5 - yacTHeIn kKpuTepuit: ROl (Return On Investment); sepoaTtHocTk na PRC2.

9. INFE - yacTHBIA KpUTepWii: pasH. ycn. 1 Besycn. BepoATHOCTER; BepoAaTHocTH M3 PRC1.

10. INF7 - 9yacTHbIi KpuTepwia: pasH. ycn. u Besycn. BepoATHoCTel; BepoATHOCTM M3 PRC2.

B naHHoM pexiime Bce NpU3HaKK paHKupyloTeA B nopAake yobisaHnA 3HAa4MMOCTH, @ 3aTeM pacCuUTbIBaeTCA U BU3yanu3upyeTca B
Buae rpadurka "IHaunMoc T HapacTawLwym uTorom”, KoTopaa no cyTh NpeacTasnAaeT coboi normcTuyeckyto MNapeTo-Kpueyto. 3Ta
KpWBaA NoKasblBaeT, YTo HeSonblan YacTb NPU3HAKOE COOEPHUT OCHOBHYHO JOMK0 MX CYMMAapHOI 3Ha4wumMocT. Tak 10% npusHakos
MoXeT cogep#aTb 90% ux cymMmapHoi 3Ha4MMoCTI.

He3sHaunmele npusHaky MoryT BbiTe yaaneHs! u3 mogenu Hes ywepba ana ee nocTosepHocTH. Onepauus yoaneHua HesHauMMbIxX
NPW3HAKOB M3 MOAENKW BXOAMT B 41cno Ba3oBbix KOTHUTHBHbLIX onepauwi i HasbisaeTcA "ADcTparvpoBaHue”. B pesynetate
abcTparMposaHua pesko yMeHbllaeTca pasMepHocTe Mogenn Bes yuwepba AN ee 4OCTOBEPHOCTH, YTO NO3BONAET 3KOHOMUTE
pasnuyHble BUALI YENOBEYECKUX U KOMNBIOTEPHEIX PECYPCOB, a TAKKe BPeMA, U CYLLECTBEHHO NOBLICHTL 3(eKTUBHOCTL UX
ucnonb3osaHuA. B pesynbTate paboTel pexuma dopmupytoTea Tabnuubl Bas ganHbix: Zpr_Abs, Zpr_Prc#, Zpr_Inf#.

MoHATHO, 4TO NpK yaaneHu HeonpasaaHHo DoNbLUIOro KONMYeCTBA NPM3HAKOB afeKBaTHOCTb MOAENW BYOeT CHUKaTLCA, T.e.
OCTABLUMXCA NPU3HAKOB yike ByneT NpocTo HeLoCTaToO4HO ANA NOMHOTO ONUCaHWA NpeamMeTHoi obnacTh. MuHuMansHeI HaBop
NPW3HAKOB, A0CTATOYHLIN AN aAeKBaTHOTO ONMCaHua npeaMeTHol obnacTu, HasbiBaeTcA ee KoHgurypaTopom. Takum obpasom,
KoHthurypaTop npenmMeTHoi obnacTi GopMupyeTca B pesynbTaTe KoppekTHoro abcTparuposania ee mogenu. KoppekTHocTb
abcTparMpoBaHua cocToWT B ToM, 4ToDbl "He BeINNECKWBATE M3 BaHHOM BMECTe © BoAoH M pebeHka”, T.e. yoanaTe U3 MOSENKW TONBKD
Mano3HayvMble NpU3HaKK, a Haubonee LeHHble 0CTaBUTE.

Mocne YoaneHA HesHaqYMMbIX NPU3HAK0E M3 MOogenu HeoBxo4WMO BbINOMNHUTE PeEHM 35

3EKprTb|

Pucynox 36. Help pexuma 3.7.5, nosicHSIlOIMiA cMbICJI
3HAYMMOCTH Ipajanuii onucaTeJbHbIX KA

3HAYMMOCTb BCEW ONMMCATEIbHON MIKAJIbI SIBJSETCS CPEIHUM OT CTEIEHU
3HaYUMOCTH e¢ rpanainui (pexum 3.7.4 cucteMbl « IUTOCH).

Ecnu paccoptupoBath Bce rpaaaruu ¢GakTopoB (IPU3HAKKA) B MOPSJIKE
yOBIBaHUS CEIEKTUBHON CHJIBI U TIOJIYYUTh CYMMY CEJICKTUBHOM CHJIBI CUCTEMBI
3HauYeHUN (PaKTOPOB HAPACTAIOITUM UTOTOM, TO TIosryunM [lapero-kpuByio.
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3.8.10.2. KOHKpeTHOe pelueHue 3agaum B AaHHOM paboTe
Ha pucynke 37 mpuBenena Ilapeto-kpuBasi CUJIbl BIWSHHUS 3HAYCHUU

dakTopoB Ha moBeneHne 00bekTa MonenupoBanus B CK-monenu INF4:

IIAPETO-KPUBASI 3HAYMMOCTHU I'PAIJALIMM OIMMCATEJIbHBIX IIKAJI (ITPU3HAKOB)
MOJIEJIb: "INF4" - yacTubii Kpurepuis: ROI (Return On Investment); BeposirnocTa u3 PRC-1

KPUTEPHUM 3HAYUMOCTH: "C THYHOE OTK (CKO)"
TPHUJIOKEHHME: ACK-ananu3 Bausnusi GakTopos Ha Npoaaxku B marasusax Walmart

100 4

ES

m

)

S

2

2

12}

3

= 80

=

<

£

t

=

I

3

& 60 A

o

S

b}

B

5]

=]

=

=1

o

3

2 40

=

el

=

Q

S

)

=}

o

]

o

2}

® 20 4

g 20

I

o

g

2

=

(&)

0 T T T T
0 20 40 60 80 100
I'pajanuy onucaTe/IbHLIX MIKal (IPU3HaKM) B Nopsijike yObIBaHUs 3HaYMMOCTH (% OT MX KOJIMYeCTBa)
50% nanGonee IHAUUMLIX TPHIHAKOR oGeCneuUBaloT 83% CYMMapHOA IHAYMMOCTH
21% nauGonee 3HAYMMEX IPH3HAKOR obecnednBaioT 50% CyMMapHO# 3HAYHMOCTH
Kauectso Monen - AnmHHa orpeska [Red,Blue]= 49% o1 MakcHMansHo#
3HAYMMOCTE IPAjjaliHK ONHCATENLHOM IKANK (€€ YHCIOBOro N " 0 WM " ‘0 TEKCTOBOTO , T.€. NPH3MAKA, NPECTABNALT €€ NONe3HOCTL VIR PEUICHHS 3aa4H Pa3fie/IeHHs 00LEKTOB ¢ STHM NPHIHAKOM 110
KnaccaM. KonH4ecTBeHHOM MepOil 3HAYHMOCTH NPH3NAKA B CHCTeMe *Diiioc-X++" annserca BAPHABEILHOCTD 3HAYEHHMH 4acTHLX KpHTEPHED, OCHOBANHMIX Ha STOM IPH3HAKe, N0 K/IACCAM B CTATHCTHYECKHX Mofiensx: Abs, Prc1,
Prc2 u B Mofensx suanmit: Infl, Inf2, Inf3, Inf4, Inf5, Inf6, Inf7. Hiave roBOPA HEKOTODHI NPH3HAK ABNAETCS TeM GONee SHAYHMEIM, YeM GOILLIE OH B CPEHEM CONIEPXHT HHGOPMAIHH 0 IPHHAUIEXHOCTH 06NANIAIOIIEro HM 0GLeKTa K
ONUMM KTACCAM i He IPHHAIEKHOCTH K Apyrist. [lyTs ua it hadin: AID_DAT 1\ParetoGrOpSc\ParetoGrOpSc INF4-std.jpg

@opma co3fiaHa: 02.02.2026-15:26:46
Pucynoxk 37. IlapeTro-kpuBasi CHJIbI BJIUSIHMA 3HA4YeHUH (PAKTOPOB HA MOBe/IeHNe
o0bexTa moaeaupoBanusi B CK-monenu INF4

N3 pucynka 37 BugHo, uyto 21% Hambosiee 1EeHHBIX 3HAYCHHUH (PaKTOPOB
o0ecrieunBaeT TOJOBHHY CYMMAapHOTO BJIMSHHS BCEX 3HAYCHHUU (DAKTOPOB, a
MOJIOBMHA HamOoJiee IIeHHBIX 3HadeHWi (akTopoB obecrneunBaeTr 83%
cymmapHoro BiusiHus. Ha pucynke 38 cucrema «OWUmoc» MpHBeSia PEUTHHT
KayecTBa CTATHCTUYECKUX M CUCTEMHO-KOTHUTUBHBIX Mozeneld. Kpome Toro, Ha
ITOM pHUCYHKE TpuBeneHbl mMmeHa EXcel-daiinos ¢ mHbopmanueir o cuie u
HaIpaBICHUH BIUSHUS 3HAUYCHUHN (PaKTOPOB B PA3HBIX MOJETISX.

B Tabmune 16 mnpencraBieHbl HCXOAHBIE JAHHBIE MAJSl MOCTPOEHUS
KyMYJISITUBHOM KpuBOil Ha pucyHke 37. 13 tabnuuel 16 BUIHO, KaKyrO AOJIO OT
CYMMapHOTo BJIMSHHUS Ha MEpexoll OO0beKTa MOJEeIHpoBaHUs B Oyayiiue
COCTOSIHMSI, COOTBETCTBYIOIIME KJlaccaM, MMEET KaXJ0€ 3HAaYeHHE KaKJO0ro
dakTopa.



Q‘) 3.7.5. 3HAYMMOCTL rPajawMi CNUCATENEHEIX LUKAA

CBoAKa Mo MOAENAM (pacyeT 3aBeplleH)

Mogenb Kpurepui
ARS KO
PR(1 KO
PR(2 KO
INF1 KO
INFD KO
INF3 KO
INFA KO
INFS KO
INFA KO
INF7 KO
ARS COMC
PRC1 COMC
PRCD COMC
INF1 COMC
INFD COMC
INF3 COMC
INFA COMC
INFS COMC
INFA COMC
INF7 COMC

OT/INuMe OT ANHENHOW M

AR 2N

rpachuk ans INF7 (MAD)

AT TIPHIHAKOR)

81

Momowe |

Pacuer gna Bcex mogenei

Crapt

3agaiiTe MOgENE

ABS | PRC1| PRCEl INF1 | INF2|

MpocmoTp sHaumMmocT

INF3 ” IMF4 INF3 | INF& | INF7 |

3aaaiiTe KpUTEpNiA

(¥ CpeaHexkeagpatuuHoe oTknoHenne (CKO)

™ CpeaHee oTknoHeHue mogyneii (COMC)

Bencog

Pucynoxk 38. PeliTHHT KayecTBAa CTATHCTUYECKUX M CHCTEMHO-KOTHUTHUBHBIX MojieJieil

Tab6auua 16 — Cuia BJMsAHUSA 3HAYeHHI (JAaKTOPOB HA MOBeJeHHe 00bEeKTa

moaeaupoBanus B CK-moaenu INF4 (pparmenr)
nu | num_pr | kod_at name_atr kod_ops | znach_at | zn_atrni | znach_pr | zn_prcni
m C r C r t C t
CPI-2/3-
7,14285 {159.7869356, 0,56275 22,3104
1 7 10 | 193.5098712} 4 0,562751 1] 22,31044 4
Unemployme
nt - 3/3-
14,2857 {10.8350000, 1,07243 42,5170
2 1 14 | 14.3130000} 51 0,509685 7 | 20,20663 6
21,4285 Holiday_Flag - 1,44596 57,3256
3 7 2 | True (yes) 1] 0,373528 4 | 14,80861 8
Unemployme
nt-1/3-
28,5714 {3.8790000, 1,67825 66,5348
4 3 12 | 7.3570000} 51 0,232288 2| 9,209131 1
Fuel_Price -
3/3-
35,7142 {3.8026667, 73,3168
5 9 8 | 4.4680000} 310,171068 | 1,84932 | 6,782034 4
HUcmounux: ...\ Eidos_Portable\ app \ AID_DATA\A0000001\ParetoGrOpSc\

zpr_inf4.xlsx




82

B Tabmuue 17 mpuBenacHa mHoOpMaIus o cuiie BIMSHHS (DAaKTOPOB Ha
nepexoq OO0BCKTa MOJCIUPOBAHUS B pPa3jIMYHbIC OYIyIIHE COCTOSHHS,
COOTBETCTBYIOIIIME KJIaccaM, B CHCTEeMHO-KOTHUTHBHON Mozenu INF4.

Tabauua 17 — Cuia Bausinusi GaKkTopoB Ha NMoBeeHNEe 00beKTa MOIeJTUPOBAHUS
B CHCTEeMHO-KOrHUTUBHOI Moaean INF4

nu | num_ | kod_o | name_ops | n_gro | kodgr_ | kodgr_ | znach | zn_os | znach_ | zn_pr
m prc psc c psc min max _os nit prc cnit

Unemploy 0,276 | 0,276 | 30,447 | 30,44

1 20 5 | ment 3 12 14 331 331 06 706

0,231 | 0,507 | 25,462 | 55,90

2 40 4 | CPI 3 9 11 088 419 05 911

Holiday_FI 0,200 | 0,707 | 22,077 | 77,98

3 60 1|ag 2 1 2 366 785 02 613

0,105 | 0,813 | 11,644 | 89,63

4 80 3 | Fuel_Price 3 6 8 686 471 88 102

Temperat 0,094 | 0,907 | 10,368
5 100 2 | ure 3 3 5 107 578 98 100

Ucmounux: .. \Eidos_Portable\app\AID_DATA\A0000001\ParetoOpSc\
ZOS_INF4.xlsx

N3 tabmunst 17 Buano, yro npumepHo 30% cyMMapHOTo BIMSIHUS Ha
o0BeM mpoaak 0OYCIOBIIGHO YpOBHEM Oe3pabotwibl U emie 25% — HHIEKCOM
NOTPEOUTENBCKUX LIEH: B cyMMe 55%. TemmnepaTypa moyTH HE BIUSET HA 00bEM
npojgax: okoso 10%. Takum oOpa3om, 1Ba HamOoJsiee 3HAYUMBIX (HaKTOpa,
o0OecreynBalOT OOJbIIE TOJIOBUHBI CYMMapHOrO BIUSHUA Ha OOBEKT
MOJICTTUPOBAHHH.

3.8.11. CteneHb /eTePMMHUPOBAHHOCTU KIlaccoB
M KnaccuguKaLuMOHHbIX LUKarn

3.8.11.1. YHuBepcanbHaA NOCTaHOBKA 3a4a4M, He 3aBUCALLAA
OT NnpeameTHOM obnactu

CreneHb JeTepMUHUPOBAHHOCTH (0OYCIOBIEHHOCTH) KJIacca B CHUCTEME
«OUA0C» KOJMYECTBEHHO OLICHUBAETCS CHENEHbIO 6apUadebHOCHU 3HAYEHUTL
¢akmopoe (rpaganuii onucaTeabHBIX IIKajd) B KOJOHKE MaTPHIIBI MOJEIH,
COOTBETCTBYIOIIEH TaHHOMY Ki1accy (pexuM 3.7.3 CUCTEMBI « DUIOCH).

Uem Bblllle CTENEHb JCTEPMUHMPOBAHHOCTH Kjacca, TeM OoJiee
JIOCTOBEPHO OH MPOTHO3UPYETCS TI0 3HAYCHUSIM (PaKTOPOB.

Crenenn JIETEPMUHUPOBAHHOCTH (00yCIIOBICHHOCTH) BCEMN
KJ1acCU(UKAIMOHHON TITKAJTbI SIBJISIETCS CpeaHUM oT CTCTICHU
JETEPMUHUPOBAHHOCTH €€ Tpajanuii, T.e. KiIaccoB (pexkuMm 3.7.2 CUCTEMBI
«OUIOC).
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3.8.11.2. KOHKpeTHOe pelueHue 3agaum B AaHHOM paboTe

Ha pUCYHKax 39 MIPUBEJICHBI napeTo-KpuBas CTEICHU
JETePMUHUPOBAHHOCTH KJIACCOB, a TAKXKE IKpaHHbIE (HOPMBI peXUMOB 3.7.2 U
3.7.3 cucrembl «Oupoc», coaepxamue HHOOPMALKIO O  CTEHCHH
JNETEPMUHUPOBAHHOCTH (00yCIOBIEHHOCTH) COCTOSIHUI oOBeKTa
MOJICTTUPOBAHUS ICUCTBYIONIMMH Ha HErO (PaKTOpaMu:

IAPETO-KPUBASl CTEIIEHH JETEPMHUHHUPOBAHHOCTH KJIACCOB

MOJIE/Tb: "INFA” - uacTHbiil Kpurepuii: ROI (Return On Investment); BeposTHOCTH 3 PRC-1
KPHTEPHH: "3naunmocts Kracca (ws Mojenn)”
TIPHIOKEHWE: ACK-ananus sausinnst aktopon na npofazu B Marasunax Walmart
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| € 373 Crenes gerepuurmposanoct knaccos - o X

CBoAKa Mo MofieNiAM (pacyeT 3aBeplUeH) Mpadouk ons INF7

Moaenb OTAMUMe OT AMHENHOW Moaenv
ARS 4299
PRC1 NG5
PR(C? NG5
INF1 4R AR
INF2 4R AR
INF3 non
INF4 43 87
INF& 43 87
INFA A3 87
INF7 A3 87

3aaaiite Mogens

ags | pret | prea | et | Rz Boixoa
Crapr
INF2 || NP4 INFS | INFS [ INF7

Pucynok 39. IIapeTo-KpuBasi CTeNeH! 1eTEPMUHHPOBAHHOCTH KJIACCOB, IKPAHHbIE
¢popmbl pesxknmos 3.7.2 u 3.7.3 cucremsbl «Iiiaoc»

B Ttabmume 18 mpencraBneHbl HMCXOAHBIC MaHHBIE MAJSI TMOCTPOCHHS
KyMYJISITUBHOM KpUBOM Ha pucynke 39.

N3 tabnumel 18 BuAHO, Kakyl0 OO OT CYMMapHOW CTENeHHU
JIETePMUHUPOBAHHOCTH BCEX KJIACCOB HWMeeT Kaxabli kiacc. CremneHpb
OOyCJIOBJIEGHHOCTH 3Ha4eHUsIMU (DaKTOPOB pa3HbBIX OYIYIIUX COCTOSHUN
00BEKTa MOJICIMPOBAHUS, COOTBETCTBYIOIINE KJIaccaM, JOBOJIBHO CYIIECTBEHHO
OTJIMYAETCs APYT OT ApyTa.

Hampumep, 50% Hambonee KECTKO JETEPMHUHUPOBAHHBIX KIIACCOB
CyMMapHO o0ecrieunBaroT npuMepHo 94% crerneHu JeTepMUHUPOBAHHOCTH.

Tabauua 18 — Crenenb JeTepMuHHpPOBaHHOCTH KiaaccoB B CK-monean INF4

num | num_p | kod_c name_cls kod_cl | znach_c | zn_clsn | znach_p | zn_prcn
rc Is sc Is it rc it

[1]-WEEKLY_SALES-
[2]-2/2-
{2014336.3500000, 0,48096 | 0,4809 | 93,8676 | 93,8676

1 50 2 | 3818686.4500000} 1 5 65 8 8
[1]-WEEKLY_SALES-
[1]-1/2-
{209986.2500000, 0,03142 | 0,5123

2 100 1| 2014336.3500000} 1 1 87 | 6,13232 100

Ucmounux: c:\Aidos-X\ AID_DATAVA0000002\ParetoGrOpSc\
ZKL_INF4.xlsx

B Tabuie 18 MpUBEAECHA uHpopmarus 0 CTEIICHU
JEeTEePMUHHPOBAHHOCTH  KJIACCOB  3HAYCHUAMH  (PAKTOPOB B  CHCTEMHO-
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KOTHUTUBHOH MOJIETIN INF4. Crenennb J€TEPMUHHUPOBAHHOCTH
KJIaCCU(PHKAITMOHHBIX KA SIBIISIETCSL CPEeITHUM oT CTEIEHHU
JNETEPMUHUPOBAHHOCTH WX T'paJIariyii.

CreneHsn JIETEPMUHUPOBAHHOCTH KJTacCU(DUKAITMOHHBIX HIKAJT
nmpeacTaBieHa B TaOmumax. Ho MOCKOJIBKY B JaHHOM TPHUIOKEHWU OJIHA
KJaccu(uKanmoHHas mKajia, TO PEUTHHT KA 10 CHJIE IeTEPMUHUPOBAHHOCTH
COCTOUT U3 OJHOM IIKAJIBI ¥ TIOATOMY 3TH TaOJUIIGI 31€Ch HE PUBOISTCS.

4. DISCUSSION (OBCYXOEHMUE)

Ilomy4yeHHBIE pPE3yJabTAaThl MOXHO OLICHWTH, KaK YCIEHIHO PEIIAroIIne
c(opMyJIMPOBaHHYIO B padboTe mpolieMy M 0OeCleUMBAIOUINE JOCTUKEHHE
IIOCTaBJICHHOW B pa0boTe LENU. DTU pe3yNbTaThbl MOITYUYEHBI IIyTEM IPUMEHEHHUS
ABTOMaTH3UPOBAHHOIO CUCTEMHO-KOTHUTUBHOTO aHayim3a (ACK-ananu3) u ero
IIPOTrPAMMHOI0 UHCTPYMEHTAPHUS — HHTEIUIEKTYAIbHOW CHCTEMBI « DUA0CY.

AHanu3 NOJyYEHHBIX pE3yJbTaTOB, MPOBEACHHBI B JaHHOW pabdore,
TIOJTHOCTBIO COTJIACYETCSI C pe3ylibTataMu paboThl [25], HA MCXOTHBIX NAHHBIX
KOTOpo OHM OcHOBaHbl. C npyrou croponsl, npuMmeHeHne ACK-anammza wu
CUCTEMBI «JUI0C» BEChbMa CYUIECTBEHHO PACIIMPSET BO3MOXXHOCTHU PELICHUS
3aJlay MPOTrHO3MPOBAHUS, IPUHITHUS PEIICHUN U UCCIEIOBAaHUS MOJAEIUPYEMOU
pEeIMETHOM 00JIaCTH, 1O CPAaBHEHHI0 C METOJaMH, IPUMEHSAEMbIMU B
pabore [25]. [ToaToMy ecTh Bce OCHOBaHUSI peKOMEH0BaTh npuMenenne ACK-
aHanu3a M CUCTEMbl «DWUI0C» JUIsl MPOBEACHUS NaJbHEHWIINX YIIIyOJEHHBIX
UCCIICIOBAHUM.

JlocTikeHreM TaHHOM paOOThI SBIISETCS:

1. BO3MOXHOCTh KOPPEKTHOTO TOCTPOEHHSI COMOCTABHUMBIX CHCTEMHO-
KOTHUTUBHBIX MOJENIel MpeIMETHOM 00JacTh Ha OCHOBE MCXOJHBIX JTaHHBIX,
CoJIep KallUX KaK JIMHTBUCTHYECKUE IEPEMEHHBIE, TAK U YUCIIOBBIE IIEPEMEHHBIE
B Pa3JIMYHbIX €IMHHUIIAX U3MEPEHHUS.

2. BO3BMOXXHOCTh TNPUMEHEHHUS CHCTEMHO-KOTHUTUBHBIX MOJAENEH IS
pelieHusl 3agady MPOTHO3UPOBAHUSA, NPUHATUS PEIICHUH W HUCCIEAOBAHMS
MOJICTUPYEMOM MPEeIMETHOU 001acTH.

B kaudecTBe nmepcneKkTUBbI MPOJOJIKEHUS UCCIETOBAHUN MOKHO ObLIO ObI
PEKOMEHJI0BaTh  CYIIECTBEHHO YBEJIUYUTh OO0BEM HCXOJHBIX JIAHHBIX,
KOJIMYECTBO UCCIIeTyEMBbIX (dakTopoB, a TaKXe KOJIM4YECTBO
KJIACCU(PMKAIMOHHBIX IIKAT U UX Tpafanuil (KJaccoB) sl OMMUCAHUS OyaylIuX
COCTOSIHUN 00bEKTa MOJICTTUPOBAHMSI.

Hanpumep, MoxHO ObLIO OBl HCCIIEIOBaTh B CO3JaBAEMBIX CHCTEMHO-
KOTHUTUBHBIX MOJENSX, M TEXHOJOIMYECKUE, M NPUPOAHO-KIMMATHYECKHUE
(bakTopBhl.

Pekomenayercss BBecTH KilacCU(UKAIIMOHHBIE IIKAJIbl, OTpPaXKaIOLINe
BJIMSIHUE UCCIIEIyeMbIX (PaKTOpPOB Ha OOBEKT MOJIECIMPOBAHUS HE TOJIBKO B
HaTypaJbHOM BBIPAXXEHUU (KOJUYECTBO M KA4YECTBO pPA3JUYHBIX BHUJOB
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IPOAYKIHMH), HO U B CTOUMOCTHOM BBIPa&KEHUU (IIPUOBLIb U PEHTAOEIBHOCTD,
KakK 00111as o MPEeANpUATHIO, TAK U B pa3pe3e Mo BUJaM NPOayKIUH).

[lepcieKTUBHOCTh U LIEHHOCTh PE3YJbTAaTOB MOJOOHBIX HCCIEIOBAaHUI U
pa3paboTOK ISl TEOPUM U TMPAKTUKUA HE BBI3BIBAET OCOOBIX COMHEHM, YTO
HoTBepKIaeTcst paboramu B 3Toi obnactu [1-49].

VY KenawIMuX €CTh BCE BO3MOXXHOCTU JJI M3YUYEHUsS JAHHOW pabOThl H
JUIsl JaJIbHEWIIUMX uccienoBaHuid ¢ npuMmeHeHneM ACK-aHann3a W CHCTEMBI
«9UA0C» HA CBOEM KOMITBIOTEPE.

JUtst 3TOrO HajgO CKayaTh CHCTEMY C caiiTa pa3padOTYMKa MO CChUIKE Ha
crpanune: http://lc.kubagro.ru/Installation_Eidos.php, a 3arem B gucmeTdepe
npuokeHu (pexxuM 1.3) ycTaHOBUTH MHTEIUIEKTyallbHOE 00JIadyHOe JHaoc-

npuinoxenne Ned51l., Tlo pasaMyHBIM — acleKTaM INPUMEHEHUS JaHHOM
TEXHOJIOTMH €CTh OOJIblIoe KojauuecTBO Buzaco-3aHsaTuii (oxomo 300), c¢
KOTOpBIMI/I MO>XHO O3HAaKOMMHMTBCA IIO CCBIIIKAM, HpI/IBeI[GHHBIM Ha CTpaHI/II_[eI
http://lc.kubagro.ru/aidos/How to_make your own_cloud Eidos-application.pdf.

5. CONCLUSIONS (BbiBO[bl)

AHalM3 pPe3yibTaTOB YHCIEHHOIO HSKCIIEPUMEHTa IOKA3bIBA€T, 4YTO
pelieHre, pa3padOTaHHOE U PEaJTUu30BaHHOE B CHUCTEME «DUIIOC», SIBISETCA
JOCTATOYHO 3(P(HEKTUBHBIM. DTO MO3BOJISIET C YBEPEHHOCTHIO 3asIBUTh, UTO 11€JIb
paboThl JOCTUTHYTA, a IOCTaBJICHHAs 3ajada peimieHa. B xome paboThl ¢
UCIIOJB30BAaHUEM CHUCTEMbl «OWA0C» ObUIM CO3JaHbl CTAaTUCTUYECKUE W
CHUCTEMHO-KOTHUTUBHBIE MOJICIIH.

Tak>ke ObLJIO M3YYEHO BIUSHUE BHEIIHUX (DAKTOPOB Ha 00BEM MPOJIAXK B
marazuHax Walmart. Ha »5Toii ocHOBe OBLIM YCHEIIHO PEIICHBI 3aJa4yu
uaeHTUGUKAINY, KIAacCH(DUKAIMM M aHAIW3a MOJEIHPYEMOM MpeaMETHOU
o0nacTu depe3 HcclenoBaHue ee Mozenu. B paboTe mpUBOAUTCS KpaTKOe
onucanne ACK-aHanmza W €ro MNOpoOrpaMMHOTO HHCTPYMEHTapus —
MHTEJJIEKTYaJbHON CUCTEMBI «DUA0CH.

PaGota MoxeT OBITH OCHOBOW /i JTAOOPATOPHBIX PadOT W HAYUYHBIX
UCCIIeIOBaHUCEO0N MO0 TMPUMEHEHUIO CHUCTEM HCKYCCTBEHHOTO HWHTEJUICKTA, B
yacTHOCTU JUHTBUCcTUYeckoro ACK-aHanm3a aJis peuieHus 3ajad B 00J1acTH
Kozcnumuenou azponomuu [48, 49].
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