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(57) 33HBH€HHOG I/I306peT€HI/Ie B O6HI€M OTHOCHUTCA K 06J'IaCTI/I MalInHHOI'O 06quHI/IH, a B YaCTHOCTHU

K Crmoco0y W CHUCTEME aBTOMATHYECKOTO CO3JIaHMs MOJENH MAIIMHHOTO OOy4eHHs MJsl PELIeHUs
3aja4 KinaccH(UKalUK, HANpPaBICHHBIX Ha MPOOJIEMBbI PEasbHOr0 MHpa. TeXHHYECKUM pPEe3yIbTaToM
OT peaju3aliy 3asBJICHHOTO CIOCO0a SBISETCS ABTOMAaTHUECKOE CO3JaHHE MOJEIN MAalIMHHOTO
o0yueHHs] ¢ HHM3KOW pPECypCOEMKOCTBIO M C COXPAaHEHHEM BBICOKOM 0000INaromel CrocoOHOCTH U,
KaK CIIC/ICTBHE, BBICOKOTO KauyeCTBa IPOTHO3MPOBAHMS IIEIEBOTO COOBITHS. YKAa3aHHBIH TEXHUYECKHUH
pe3ynbrar AoCTHTraeTcs Ornaronapsi OCYIIECTBICHHIO CIIOCO0a aBTOMATHYECKOTO CO3MAHMS MOJIENN
MAalIMHHOTO OOYYeHHs Uil PEeIleHMs 3a/1aull KJIAacCU(HKAIMK, BBITIOIHSIIOMIETOCS 10 MEHbIIeH Mepe
OIHUM BBIYHCIIMTEIBHBIM YCTPOHCTBOM, M COAEPXKAIIEr0 STambl, Ha KOTOPBIX: 3aJal0T 3HAYCHUS
MapaMeTpoB; CO3AI0T CKPHIITHI; MOTYYalOT Ha0Op NaHHBIX JUIS OOYYCHUS; ONPENCISIOT apXUTEKTYpy
MOJIEIM U CHHCOK MPU3HAKOB MOJIENH; T€HEPHPYIOT MOJENIb MAIIMHHOTO OOY4YEeHHS; PAaCCUMTHIBAIOT
METPHKH KIacCU(PUKAINU MOAETH MAIIMHHOTO 00y4YCeHNSI.
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MIIK: GO6N 20/00;
GO6N 3/08
CIIOCOBb 1 CUCTEMA ABTOMATHYECKOI'O CO3JAHUA MOJAEJIN
MAIIMHHOT'O OBYYEHWA JIA PEHHEHUSA 3AJAYN KIIACCUDPUKALTNN

OBJACTDHb TEXHUKHN

[0001] 3asBIEHHOE TEXHUYECKOEe pelleHre B OOIeM OTHOCHUTCS K OOJIACTH MAaITHHHOTO
o0Oy4eHus1, a B YaCTHOCTH K CIOcO0y M CHUCTEME aBTOMATHYECKOTO CO3IaHMSI MOIESTH MAIIMHHOTO

o0y4eHHs Ui PELICHNs 3a1a4 KITacCU(PUKANY, HAPABIEHHBIX HA MPOOJIEMbI PeaIbHOrO MHPA.
YPOBEHDb TEXHUKH

[0002] B nHacrosimee BpeMsi co3laHWE W BHEAPEHHE MOJENEH MAIlMHHOTO OOydYeHUs B
Pa3JMYHBIX OTPACHAX >KU3HENEATENIbHOCTH CTajJO HEOTHEMJIEMOIN YacThl0 3TUX OTpaciei.
AJNTOPUTMBI MAIIMHHOTO OOYYEeHUsI MPUMEHSIFOTCS Uil PACTIO3HABAHUS T'OJIOCOB, N300paskeHHH,
00pabOTKH TEKCTOB Ha ECTECTBEHHOM sSI3bIKE W MHOTOro Apyroro. BHenpeHune monenei
MAIIUHHOTO OOYYEHHUS COBEPIIMIIO HACTOSIIYIO PEBOJIFOLIMIO BO MHOTHX OTPACISIX YEJIOBEYECKOH
JEeSITeIbHOCTH.

[0003] Cy1ecTByeT MHOMKECTBO CIIOCOOOB CO3MaHMs W OOYYEHHs] MOJENeH MAaITHHHOTO
oOy4eHHs IJIs1 BBITIOJHEHUSI MTOCTABJICHHBIX 3a7a4, HaIpuUMep, MPOTHO3UPOBAHUS HACTYIUICHUS
neneBoro cobeitust u 1.4, OOmuil npuHOMN Tporiecca OOy4YeHHUs MOAeNeH 3aKII0YaeTcsl B
npeaBapuUTENIbHON 00pabOTKe MAHHBIX IS TOATOTOBKU K IPOLECCY OOY4eHHs, ONpeneeHuu
XapaKTePHBIX 0COOEHHOCTE ! c(hOpMUPOBAHHOTO oOyuJaroiero Habopa
JAHHBIX, KOHCTPYHPOBAaHUE HOBBIX MPH3HAKOB W3 YKAa3aHHOTO Habopa, ONTHMH3ALUs
TUNIEPIIapaMeTpoOB  MOZENHM MAIIUHHOrO OOy4eHHss H  caMoro mpouecca oOydeHus
cpOpMHUPOBAHHON MOJENH NIPU ONITUMAIBHBIX MapaMeTpax.

[0004] Opnako, yKa3aHHBIH MPUHLUI CHJIBHO TMOJABEPXKEH BIUAHUIO YEJIOBEUYECKOIro
¢akTopa, T.K. yKa3aHHbIE 3TaIbl pouecca OOYYEeHUs BBIMOIHAET CIELUAINCT B TaHHOW 00J1acTH
TexHUKkd. Kpome Toro, py4dHoe oOyueHHe MOJenel sSBISETCS JIUTEIbHBIM MPOLECCOM U, MPH
OTIPENENIEHHBIX CUTYALHSIX, HaXe Hed(PPEKTHBHBIM.

[0005] M3 ypOBHS TEXHUKM TakKKe€ M3BECTHbI MOAXOAbl, OCHOBAHHBIE HAa MPUHLMIIE
aBTOMATHYECKOIO MAIIMHHOTO o0y4eHus (AutoML) — mporecca aBTOMAaTH3ALMM CKBO3HOTO
nporecca MPUMEHEHHs] MALTMHHOTO 00yUeHUs K 3a/1a4aM PeasbHOrO MHPA.

[0006] Tax, U3 ypoBHSI TEXHUKH U3BECTHO pellieHue, packpeitoe B 3asaske Ne US 2020159690
A1 (SAP SE [DE]), oy6u. 21.05.2020. Yka3aHHOE pelieHne, B 4aCTHOCTH, PACKPBIBAET CHCTEMY

OLIEHKH IIOKazaTejed C HCIIOJB30BAHUEM ITOAXO/a KJ'IaCCI/I(I)I/IKaL[I/II/I ¢ aBTOMaTHYCCKHUM
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MAIIMHHBIM O0y4YeHUEM, BBIMOJTHEHHYIO ¢ BO3MOXKHOCTBIO TIONy4eHHs U mpenodpaboTku Hadopa
IaHHBIX, (popMHupoBaHus (aiina KOHPUTYpPALMH ISl CO3MAHHUS MOAETH MALTHHHOTO OOy4YeHHS,
BbIOOp TpeOyemol Momenu U3 MIAOJOHHBIX MOJEIEH MAaIMMHHOTO OOy4YeHHs myTeM mepedopa
yKa3aHHBIX MaOJIOHOB MOJ TUTT NAHHBIX U MOACYET UX TOYHOCTH.

[0007] HenoctratkoMm yka3aHHOTO peLIEHUs SIBJISIETCS HU3Kas CKOPOCTb T€HEpaLuuy MOJETU
MAIIUHHOTO OOyYeHUs] BBHIY MJUTEIBbHONW MpOLEAypbl nepedopa IIalNOHHBIX MOAeNeH mon
pewmaeMyro 3anady kiaccudukanun. Kpome Toro, ykasaHHbIH MpOLECC ONPeneIeHnss MOACTH U
BBIOOpa MOOXOISIEH MOAENH W3 MPENCTABIEHHBIX IIA0JIOHOB TAaKXKE YBEJIUYUBAET
PECypCOEMKOCTh MOJIENIN MALTHHHOTO OOyUYeHHs, T.K. BBIOMPAETCS JIy4dllast U3 NMPeACTaBICHHbIX
MOJIEJIeH, KOTOpast, O4YEBUAHO, MOKET 00JIaAaTh KpaitHe BBICOKOH PeCypCOeMKOCTBIO (KOJTHYECTBO
[apamMeTpoB), YTO, KaK CJIEACTBHE, MPUBOAMUT K HENOCTATOYHOMY Ka4yeCTBY (TOUHOCTBIO) IS
MOJIYYE€HHUST KOPPEKTHBIX PE3YJIbTATOB.

[0008] O0muMy  HEJOCTATKAMH  CYIIECTBYIOIMUX — PEIIEHUN  SIBJIIETCS  OTCYTCTBUE
s¢pexTuBHOrO crocoda aBTOMATHYECKOTO CO3MAaHHSI MOJEIM MAIIUHHOTO OOY4YeHHs ISt
peleHns 3a7a4 peajbHOro MHpa, OOECMEeuMBAIOLIET0 HHU3KYI0 PECYPCOEMKOCTh M BBICOKYIO
CKOPOCTb T€HEepaLi MOJENN MPH COXPAHEHUH BBICOKOTO KadecTBa (TOUHOCTH) IJIS TIOJYUEHUS

KOPPEKTHBIX Pe3yJbTaTOB.
PACKPBITHE N3OBPETEHUS

[0009] B 3adBneHHOM TEXHUYECKOM pEUIeHWH MPEAaraeTcs HOBBIM MOAXOA K
aBTOMATHYECKOMY CO3JAaHUI0 MOJENH MALIMHHOTO OOyuYeHHWs [UId peUIeHHs 3ajadu
KiIaccupukanuy. B maHHOM peleHNH HUCHOJNb3YeTCsl aBTOMATHUYECKas TeHepanus MOIeNd
MAIIUHHOTO OOyYeHHs Ha OCHOBE aBTOMATHUECKOTO NoAadopa ONTHUMAaJbHONH apXUTEKTYpbl U
MPU3HAKOBOTO MPOCTPAHCTBA, HCITONB3YIOIUXCS I O0YUEHHUST MOJIEIH.

[0010] Taxum obpa3om, perraercs TeXHUUECKas MpodeMa YMEHbIICHHS PECYPCOEMKOCTH U
YBEJIMYEHUs] CKOPOCTH F€HEpaLuy MOJENIN MIPU COXPAHEHUH BBICOKOW TOYHOCTU MOAEIH.

[0011] OCHOBHBIM  TEXHUYECKUM  PE3yJbTaTOM, MPOSBISIIOIIUMCS TPU  PELICHUH
BBILIIEYKA3aHHOW MPOOJIEMBI, SIBJISIETCS TOBBIIIEHHE TOYHOCTH IPOTHO3MPOBAHUS LIEJIEBOTO
COOBITHS 32 CYET MOBBIMIEHHSI TOYHOCTH T€HEPUPYEMOI MOICTH MAIIMHHOTO O0YYEHHSI.

[0012] JIOMONMHUTENBbHBIM TEXHUYECKUM pEe3YJIbTATOM, MPOSBISIOLIUMCS NPU PELICHUH
BBILIIEYKA3aHHOW MPOOJIEMBI, SIBJISIETCS YMEHBIICHUE PECYPCOEMKOCTH U YBEJIMYEHHE CKOPOCTH
TreHEepaLU MOJEIIH.

[0013] VYkazaHHbIE TEXHUYECKUE PE3YJIBTAThl JOCTUTAIOTCS OJiarofaps OCYIIECTBIICHUIO

criocoba aBTOMATUYECKOI'O cO3aaHusdg MOACJIHU MAIIMHHOI'O O6yLIeHI/I$I AJIL PEIICHUA 3adavu



KJ'IaCCI/I(I)I/IKaLII/II/I, BBITOJIHAKOICTOCA I10 MeHBIIIEH MEPE OAHUM BbIUUCITUTEIIbHBIM YCTpOfICTBOM

COACPIKALIETO STallbl, HAa KOTOPbIX:

a) TOJyYaroT TEepBbId HAOOp MaHHBIX 1Jisi OOYYeHHS B COOTBETCTBHM C pelIaeMoun

3amaveit knaccupuKauy, MpUIeM yKa3aHHbIH HAOOP JaHHBIX COAEPIKUT, IO MEHbINEH

Mepe: mepuox cOopa AaHHbIX M HAOOp MaHHBIX NPU3HAKOBOIO MPOCTPAHCTBA,

BK.]'II-OLIaI-OH_II/Iﬁ KaTCropruaJibHbIC W YUCJIOBBIC IIPU3HAKHU OJIA pemaeMoix'I 3aga4uun

KJIacCU(pUKALIUH,

b) monydaroT BTOpOH HA0Op HMAaHHBIX Ui OOYYEHHs, COAEpIKAIUN JaHHbIE O

HACTYIUICHHH LIEJIEBOTO COOBITHS pelraeMon 3a1a9u KIIaCCU(PUKALIUY,

¢) (GOopMUPYIOT penpe3eHTATUBHYIO BBIOOPKY AJisi OOyYEeHHsI MOCNIA HAa OCHOBE TIEPBOTO

U BTOPOro HabOpa JaHHBIX;

d) ompenensiroT apXUTEKTYPY MOJAEITH MAIIMHHOTO OOYYEHHs B XO/I€ KOTOPOI:

1.
ii.

iil.

iv.

3aJal0T IapaMeTp KauecTBa MOAEINH,

MOJTy4ar0T HAYaJIbHOE KOJMYIECTBO A€PEBbEB MOIEIH,

BBITTOJIHSIOT OOy4YEeHHE MOZIEIH Ha JaHHBIX, MIOJIYYE€HHBIX Ha 3Tane a) u b), npu
3aJlaHHOM Ha4YaJlbHOM KOJIMUECTBE JEPEBbEB, U CPABHUBAIOT I1apaMeTp
KauecTBa MOAENH C 3aJaHHBIM IIAPAMETPOM KaueCTBa MOMEINH,

MOBTOPSIFOT IIAr 1ii, PEeKyppPeHTHO YMEHbINAas KOJHYECTBO IEPEBBEB, IO
KPUTEPHsI OCTAHOBA;

dbopmupyroT aiin ¢ apxUTEeKTYpoil MOEIN HAa OCHOBE KOJIMUECTBA AEPEBHEB,

MOJIy4E€HHBIX Ha I1are iv;

e) ONpeacAlOT KOJIUYCCTBO CYLICCTBCHHBIX T[MPU3HAKOB A MOACIHW MAIIWUHHOTO

O6yLIeHI/I$I, MNPpUYEM B XOA€ ONIPCACTICHUA YKAa3aHHbIX IIPU3HAKOB!

1.

ii.

iil.

iv.

V1.

MOJIYyYar0T APXUTEKTYPy MOIENH MAIIMHHOIO OOY4YeHHUs, OMpENeeHHYI0 Ha
stane d) u mapamerp KadecTBa MOJAEIH,

MOJIy4aroT HAOOP JaHHBIX MPU3HAKOBOI'O MPOCTPAHCTBA,

UCKJIIOYAIOT 10 MEHbIIEHl Mepe OJMH MPU3HAK W3 HAa0Oopa M BBIMOJHSIOT
oOyueHue Moaenu;

OIPeAesSIIOT Ka4eCTBO MOZAEIH U CPABHHUBAIOT €ro ¢ 3aJaHHBIM MapaMeTpoM
KauecTBa MOJEJIH;

MOBTOPSIIOT INATH 1i-111 10 KPUTEPHUS OCTAHOBA,

dbopMupyroT HaOOp CYIIECTBEHHBIX TPU3HAKOB HA OCHOBE JaHHBIX,

MOJIYYCHHBIX Ha IAre v,



f) renepupyroT Monenp MalmTMHHOrO OOy4YeHHs HAa OCHOBE MAHHBIX, IOJIYYEHHBIX Ha
sramax d) W €), W BHINOJHAIOT OOyYEHHE YKa3aHHOM MOJENH C TOMOIIBIO
penpe3eHTaTUBHON BBIOOPKH, MOJyYEHHOH Ha 3Tare c);

g) BBINOJHAIOT KATMOPOBKY MOZEIH, MOJYYeHHOH Ha 3Tarne f),

h) ocymecTBIsiFOT 00pabOTKy MAHHBIX, ¢ TOMOINBIO MOJETH MAIIMHHOTO O0y4YeHUs,
NOJIy4eHHOW Ha 3Tame f), B XO#e KOTOPOH MOJy4arOT BEPOSTHOCTh HACTYTUICHHS
LIEJIEBOTO COOBITHUS sl peIaeMoi 3a1a4u KJiacCu()UKaLNY;

1) BBINOJHSIOT NEHCTBHE, COOTBETCTBYIOIIEE PE3yJIbTaTaM, IOJYYeHHBIM Ha dTarne h).

[0014] B eme omHOM 4YacTHOM BapuaHTE peanu3aluu Crnocoda, mepBbii HAOOP JAHHBIX
SBJISIETCS PETIPE3CHTATUBHBIM HAOOPOM JTaHHBIX.

[0015] B npyrom dWacTHOM BapuaHTe peanu3aluy Crnocoda KaTeropualibHble MPU3HAKU
MPEICTABIIOT COOON MO MEHBIIeH Mepe CIEAYIOIUE MPU3HAKH. IMOJ, CEMEHHOEe MOJIOKEHUE,
ropoj NpO>KUBAHMUSI.

[0016] B npyrom u4acTHOM BapuaHTe peaju3alud  Ccrnocoda YHCIOBbIE TMPU3HAKH
NPEACTaBIIOT COOOM TO MEHbLIEH Mepe CIenyrolnue MPH3HAKH: BO3PACT, KOJHYECTBO
MPEIbITY X 0OpaICHHH.

[0017] B npyrom yacTHOM BapuaHTe peau3alii crocoda KpUTEPUil OCTAHOBA OTIPEIETICHHUS
APXHUTEKTYPBl MOJIEJIM MAIIMHHOTO O0yUYEHHS MIPECTABIAET COOOH 1O MEHbIIEH Mepe mapamerp,
XapaKTEPU3YIOINUNA MUHHMAJIbHOE KOJUYECTBO JAEPEBHEB MOMAEIH MALIMHHOTO OOYUEHUs, MpH
COXpaHEHHMH MapaMeTpa KauecTBa MOAETH MAIIUHHOTO 0OyUeHHs BbILIE MOPOrOBOTO Mapamerpa
Ka4yecTBa.

[0018] B npyrom yacTHOM BapuaHTe peau3alii crocoda KpUTEPUil OCTAHOBA OTIPEIETICHHUS
CYIIECTBEHHBIX MPH3HAKOB INPEACTaBIsIeT COOON MO MeHbIIeH Mepe MOPOroBbIM Hapamerp
Ka4eCcTBEe MOJAEIH.

[0019] B npyrom yacTHOM BapHuaHTe pean3ainy crnocoda permaemMas 3aaada Kiaccuduxkanum
NpeACTaBIsieT cOOOH MO MEHbLIEH Mepe BEPOSTHOCTh 3BOHKA KJIMEHTa B LEHTP oOpaboTku
3BOHKOB.

[0020] B npyrom uwacTHOM BapuaHTe peajm3aluu crocoda MeHCTBHE, COOTBETCTBYOIIEE
pemaeMoil 3amaue KiacCHU(PHKAIMK, TPENCTaBJIseT COOOW pacmpeneieHHe Harpy3Kd MEXAy
obopynoBaHueM, 00CITyKUBAIOIIHM LEHTP 00pabOTKH 3BOHKOB.

[0021] Kpome Toro, 3asBieHHBIE TEXHUYECKHE PE3YJIbTaThl JOCTUTAOTCS 34 CUET CUCTEMBI
aBTOMATHYECKOTO CO3JaHMA MOJENH MAIIMHHOTO OOy4YeHMs Uil pelleHHus 3ahadu
KJIacCU(UKALIUH, CONEPIKALLAS:

® 110 MEHbLIEH Mepe OAUH MPOLECCOD;



® [0 MEHbBIIEH Mepe OIHY MaMsTh, COEIMHEHHYIO C MPOLIECCOPOM, KOTOPasi CONEPIKUT
MAITUHOYNUTAEMbIC WHCTPYKLHHU, KOTOPbIE MPU UX BBIMOJHEHUU MO MEHBIIEH Mepe
OJHUM IPOLECCOPOM O00ECHEUMBAIOT BBINIOJHEHHE CIOCO0a aBTOMATUYECKOTO

CO3aaHuA MOACIN MallMHHOI'O O6yLIeHI/I$I AJI PEIICHUA 3a0a4n KJ'IaCCI/I(l)I/IKaLII/II/I.

KPATKOE OITNCAHUE YEPTEXKEN

[0022] [IpusHaKM W NpPEenMyLIeCTBa HACTOSIIErO H300PETeHUs CTaHyT OYEBUAHBIMH U3
MPUBOIUMOTO HUKE IOAPOOHOTO OMMCAHUS N300PETEHUS U MPIIIAraeMbIX YepTEKeH.

[0023] @ur. 1 murocTpupyeT 0JIOK-CXEMY BBIIOJIHEHHS 3asIBJIEHHOTO CIIoco0a.

[0024] @dur. 2 WUTOCTPUPYET MpHUMEP OOIIEro BHAA BBIYHCIUTEIBHON CHUCTEMBI, KOTOpas

obecrnieunBaeT peanmm3aluro 3asBICHHOIO PEILICHUA.

OCYHIECTBJIIEHUE N30BPETEHUA

[0025] Hwuxe OyayT onmucanbl MOHATHS U TEPMHUHBI, HEOOXOAMMBIE JUIsl TOHUMAaHHS JAHHOTO
TEXHUUECKOTO PELIEHUs].

[0026] Mopnens B MammuHHOM 00ydeHun (MQO) — COBOKYIMHOCTb METOJOB HCKYCCTBEHHOTO
UHTEJUIEKTA, XapaKTEPHOH YepTOH KOTOPBIX SBIIIETCS HE NPSMOE pPeLIeHNE 3a1a4H, a O0y4eHne B
npoLecce NPUMEHEHMsI peLIeHUH MHOXKECTBA CXOAHBIX 3a/a4.

[0027] 3anava knaccupuKaiy B MAIIMHHOM OOY4Y€HUH — 3TO 3a/1a4a OTHECEHHs 00bEKTa K
OJHOMY U3 3apaHee OIPEeeNIEHHBIX KJIACCOB HA OCHOBAHHH €ro ()OPMaTM30BAHHBIX MPU3HAKOB.
[0028] I'paguenTHBIl OYCTUHT - 3TO METOA MAIIUHHOTO OOyYEHHs], UCTIONb3yEeMbId, CPenu
npodero, B 3a7auax perpeccuu u kiaccupukanuu. OH paeT MOIeNb NPOTHO3UPOBAHUS B
BUJI€ COBOKYITHOCTH CJIA0BIX MOAENeH NPOrHO3UPOBAHUS, KOTOPBbIE OOBIMHO MPEACTABISIOT
co0o epeBbst PeLIECHHH.

[0029] Koadpdpumment Jxuum (Gini coefficient) — meTpuka KadecTBa, KOTOpas 4acTo
UCTIONIb3YETCS MPH OLICHKE NPEACKa3aTeIbHbIX MOJIENIEH B 3a1a4ax OWHAPHON KiacCu(UKaLIH.
[0030] 3asBJICHHOE TEXHHYECKOE PEIIeHUE MpeniaraeT HOBBIM MOIXOJ, 00eCneYnBArOIIHIA
MOHW)KEHHE PECYPCOEMKOCTH U TOBBIIIEHHE CKOPOCTU TeHepaluu Mojeneld MalluHHOIO
oOyueHus Juist pereHns 3ana4 kiaccudukanum 6e3 CylecTBeHHOro yMEeHbIIeH!sT 0000maromei
CIIOCOOHOCTH,  HANpaBIEHHBIX Ha MpoOJeMbl peajbHOro MHpa, HampuMmep, 3amad
NPOTHO3MPOBAHUS HACTYIUIEHHS] LeJeBoro codObitusa. Kpome Toro, 3asBIEHHOE pelIeHne
npeayiaraeT MoAxoJ, O0eCIeYMBAIONINI BO3MOXKHOCTb aBTOMATHUECKOW T'eHEepauuud Mojenei
MAIIMHHOTO OOYYEHHs, UYTO, COOTBETCTBEHHO, UCKIIIOYAET BIUSHHUE YEJIOBEUECKOro (hakTopa Ha
nporiecc oOyueHus. Eme OgHUM NPEeUMyLIECTBOM, NPOSBIISIOUINMCS TNPH HCIOJIb30BAHUU

3asBJICHHOI'O I/1306peTeHI/I$I, ABJIACTCA CHHUXKCHHNE BbIYUCIIUTCIIBHBIX MOLLIHOCTefI, Tpe6yeMbIX JJIA



co3maHust U oOydeHust Monened 3a cueT 3((EeKTHBHOro mporecca HACTPOMKH apXUTEKTYypPhl U
MIPU3HAKOB, UCIIOJb3YEMBIX B MOJETISIX, PEIIAKOLIUX [TOCTABJIEHHBIE 3a/1a4H.

[0031] JlaHHOE TEeXHHYECKOE PEIICHHE MOXKET ObITh Peaju30BAaHO Ha KOMITBIOTEPE, B BUJIE
aBTOMATHYECKOW CHUCTEMBI, coneprkameil narepdericel BBOAA//BBIBONA, WM MALTHHOYHTAEMOTO
HOCHUTEJIS], COEPIKAINEro HHCTPYKLUH TSI BBIIOJIHEHUS BBILICYTIOMSIHYTOT'O CIIOCO0a.

[0032] TexHu4Yeckoe pelieHre MOXKeT OBbITh pPeaM30BaHO B BUAE pPaCMIpPelesIEeHHOM
KOMITBIOTEPHOU CUCTEMBL

[0033] B nanHOM peleHny moj CUCTEMOM MOAPa3yMeBAETCsl KOMIbIOTEpHas cuctema, OBM
(3nexTpoHHO-BBIUMCIUTENBHAS MamnHa), YITY (uncioBoe mporpammuoe ympasnenue), ITJIK
(mporpaMMHUpPyeMbIi JIOTHYECKUH KOHTPOJUIEP), KOMITBIOTEPU3UPOBAHHbBIE CHCTEMBI YIIPABJICHUS
U J0OBIE Jpyrue yCTPOMCTBA, CIMOCOOHBIE BBIMOJNHATH 3aNaHHYIO, UYETKO ONPENETIEHHYIO
MOCJIEIOBATEIBHOCTD BBIYUCIUTEIbHBIX ONepanuii (1eiCTBUN, HHCTPYKITHI).

[0034] ITox ycrpotictBoM 00paOOTKH KOMaH MOAPA3yMeBAETCs AJICKTPOHHBINA OJI0K OO
UHTErpajibHas cxeMa (MUKPOIPOLIECCOp), UCTIOTHSIOMAs MALTMHHbIE HHCTPYKLUNH (TIPOrpamMMbl)/
[0035] YcTpolicTBO 00paOOTKM KOMaH/ CUUTBHIBAET M BBIMOIHIET MAIIUHHBIE HHCTPYKIIAH
(mporpaMmbl) ¢ OTHOTO WIH OoJiee YCTPOMCTBA XPaHEHHS JaHHBIX, HAPUMEP, TAKUX YCTPONUCTB,
KaK OIEpaTUBHO 3amoMuHaromue ycrpoiictea (O3Y) u/uiam TNOCTOSHHBIE 3aNOMHHAIOIINE
ycrpoiicta (II3Y). B kadectse [13Y MoOryT BBICTYNaTh, HO, HE OTPAHHYMBASICh, KECTKUE JUCKU
(HDD), ¢pmsur-namsite, TBEpaoTenbHble HakonuTenu (SSD), ontruueckue Hocutenu nanHbix (CD,
DVD, BD, MD u 1.11.) u ap.

[0036] IIporpaMmma —  mOCIEOOBATENbHOCTD ~ MHCTPYKLMM, MPEAHA3HAYEHHBIX IS
UCTIOJIHEHHS! YCTPOHCTBOM YIIPABJICHUS BBIYUCIUTEIBHON MAIIWHBI HUTH yCTPOHCTBOM 00paboTKu
KOMAaHJI.

[0037] TepMHUH «MHCTPYKLIMMWY, UCTIOJNB3YEMBIH B 3TOH 3asBKE, MOKET OTHOCUTHCS, B O0IIEM,
K MIPOrPaMMHBIM HHCTPYKLUSM HITH IIPOTPAMMHBIM KOMaH/IaM, KOTOPbIE HAIMUCAHbI HA 3aJaHHOM
SI3BIKE MTPOrPAMMHPOBAHUS ISl OCYIIECTBIICHUS! KOHKPETHON (YHKIIMH, TAKOW Kak, Hampumep,
NOJIy4eHHe apTe(akToB MPOrpaMMHO-ANIApaTHOrO pemieHus, QopMmupoBaHue mH(POBOro
CTaHIapTa NPOTrPaMMHO-ANIAPATHOTO peUIeHHus, (HOPMHUPOBAHUE PE3YJIbTATOB IPOBEPKHU
POTPaMMHO-ANIAPATHOTO PEUICHHs, AHAJIW3 MAAHHBIX W T. 1. WHCTPyKUMH MOTyT OBITh
OCYILIECTBJIEHBl MHOXECTBOM CIIOCOOOB, BKIIIOHAKOIIUX B ce0s, Hampumep, OOBEKTHO-
OpPUEHTUPOBaHHBIE MeToAbl. HampuMep, MHCTPYKIIUH MOTYT ObITh pEaln30BaHbI, TOCPEICTBOM
s3plka mporpammupoBanust C++, Java, Python, pasnmuneix Oubnmorex (Hampumep, MFC;
Microsoft Foundation Classes) u T. 1. MUHCTpyKUUH, OCYIIECTBIISIOIINE MPOLIECCHI, ONTUCAHHBIE B
5TOM PELICHWH, MOTYT NEepPEeNaBaThCsl KaK IO MPOBOIHBIM, TaK U MO OECIPOBOIAHBIM KaHaJaM

nepenayn qaHHbIX, HapuMep, Wi-Fi, Bluetooth, USB, WLAN, LAN u T. .



[0038] Ha ®wur. 1 npencrasnena Omok cxema crocoda 100 aBTOMaTHYECKOTO CO3MaHHS
MOZIENIN MAIIMHHOTO OOYyYeHMs Uil PELICHHs 3aJaud KiacCU(UKALWH, KOTOPBIA PaCKPBIT
no3TanHo Oonee moaApoOHO HUKe. YKa3aHHbIN crtocod 100 3akio4YaeTcst B BHIOJTHEHUH 3TAIOB,
HANpPaBJICHHBIX Ha O0paOOTKy pa3nu4HbIX LU(PPOBBIX AaHHBIX. OO0paboTka, Kak MpPaBHIIO,
BBIMIOJIHAETCS] C IOMOILIBIO CHUCTEMBI, KOTOpas MOKET MpPEeACTaBIsATb, HAIpUMEpP, Cepsep,
KOMITBIOTEP, MOOMIIBHOE YCTPOHCTBO, BBIMHCIUTENbHOE YCTPOWUCTBO M T. A. bomee mompobHO
3JIEMEHTBI CUCTEMBI PACKPBITEI HA Dwur. 2.

[0039] Ha sTane 110 monmy4aroT mepBblii HAOOP AAaHHBIX AJs1 OOyYEHHsST B COOTBETCTBUU C
peraeMoii 3agauelt knaccuukanyu, npuyeM yKa3aHHbIH HAOOp JaHHBIX CONEPIKUT, IO MEHBIIECH
Mepe: mepuon cOopa MaHHBIX W HaOOp MaHHBIX MPHU3HAKOBOTO IMPOCTPAHCTBA, BKIIFOYAIOINUI
KaTerOpuaJibHbIe U YUCIIOBBIE MPU3HAKH IS peIaeMoi 3a1a4u Kiaccupukanmu.

[0040] Ha yxasannom ostane 110 cuctema 200 nony4yaeT BXOOHBIE NAaHHBIE AJIA PELICHUS
3amaun  knaccuukanmy. Tak, Mpolece TMONyuYeHUs AaHHBIX MOXKET OBITh peaiM30BaH
nocpencTsom odparrenus cucreMbl 200 K XpaHWINIIAM JaHHBIX, HAMPUMEDP, BHYTPEHHUM Oa3am
JaHHBIX, KOTOPBIE COAEPIKAT JaHHBIE O LIEJIeBOM COObITUH. B KauecTBe XpaHUIHUIN TaHHBIX MOTYT
BBICTYIIATh KaK OIpEIesIeHHbIe KJINEHTHI (Bce naHHble xpansatcs B CSV-¢aiinax), Tak u SQL-
cepBepa u T.4. OOpalneHne K yKa3aHHbIM XPAHMJIUINAM MOKET OCYLIECTBISTHCS MOCPEICTBOM
CeTH mepenadn AaHHbIX, Hanpumep, cetu HMuatepuer, JIBC u T.1. B ogHOM "yacTHOM BapuaHTe
OCYILIECTBJICHHs, HAaHHbIE MOTYT OBITb 3arpykeHbl B CHCTEMy C IIOMOLIbIO HHTepdeiica
BBOJZIa/BBIBOZIA, HATIPUMEDP, MOJIb30BaTENIEM cucTeMbl 200.

[0041] BxonabpiM HaOOpOM MaHHBIX SIBJISIETCST HAOOp UCTOPUYECKHX HAHHBIX O ILEJIEBOM
COOBITHH, COOTBETCTBYIOIINM PeIlaeMOi 3aadel KiaaccuGrKau, 1OCTaTOYHBINA IS CO3AaHUs
U 00y4eHHss MOZieN MaImuHHOTrO 00yueHus. Tak, B OMHOM YaCTHOM BapHaHTE OCYINECTBIICHUS,
noJib30BarTeNb cucTeMbl 200 BbIOMpaeT THI 33a4l, KOTOPYIO HEOOXOAUMO PELINTDh C TIOMOLIBIO
3asiBIEHHOTO crocoda. B cooTBEeTCTBHM € BBIOPAHHBIM THUIIOM 3aaaud, cuctema 200 momyuaer
COOTBETCTBYIOIUH HAOOP HCTOPUUYECKUX JAHHBIX, CBSI3AHHBIX C 3TOU 3a1a4ei.

[0042] Hanpumep, 3anauamu knaccupukaln, CBSI3aHHBIMHE ¢ TPOOJIEMaMH PEaibHOTO MUPA,
MOTYT SIBJIATbCA TAaKHUE 3a4aud, Kak OIpeNeSieHHE BEePOSTHOCTH 3BOHKA KJIWEHTAa B LICHTP
obpaboTku 3BOHKOB (call center) B criemyromeM Mecsiie, BEPOATHOCTh OOpallleHHs KJIMEHTa B
otaeneHne OaHKa B ONPEAEICHHBIN MEPUOI, BEPOATHOCTh OOpaIleH s YeJIOBEeKa 38 METULITHCKON
MOMOLIBIO, TPOrHO3UPOBAHNE 3arPy>KEHHOCTH TPAHCIIOPTHOM CUCTEMBI ropoaa u T.4. Kaxnasa us
NPUBEACHHBIX 33124 BIMAET HA HHPPACTPYKTYPY, CBSI3AHHYIO C OpTaHU3aLHel, 00CTy KIBarOm el
NPEACTABICHHYI0 O0JAcTh JKU3HENEATENbHOCTH. Tak, €ClaM pedb HAET O BEPOSITHOCTH 3BOHKA
KJIMEHTa B LEHTP OOpabOTKM 3BOHKOB, TO MPOOJIEMATHKOW B HaHHOH cdepe OymeT sBIATHCS

Harpy3ka Ha oOOpyAOBaHHUE, T.€. OTKa30yCTOHYMBOCTh MHQPACTPYKTYPHI, BBIXOI U3 CTPOS MU



HETOJNaAK! B KOTOPOH, Kak CIEeNCTBHE, MOTYT NPHUBECTH K CHIDKEHHIO O€30MacHOCTH
(HEeBO3MOKHOCTH MpenoTBpameHust yrpo3). Cxoxas cUTyauus MOXKET BO3HHMKATb H B
MEIUIUHCKUX VUPEKACHUSIX, TAe MPOTHO3MPOBAHNE YENIOBEKO-TIOTOKA HANPSMYIO BIIMSET Ha
CKOpPOCTh OKa3aHUs MEAMIMHCKOW TOMOINM W HEOOXOAMMOro KOJUYECTBA MEIHIIMHCKOTO
NepCcoHaa 1Jisl CBOEBPEMEHHOTO OKa3aHusl Takoi nmomomn. Kak Oyner oueBUIHO CIIEHAUCTy B
TaHHOW 00JacTH TEXHHUKH, 3aJada KiacCU(pUKALMK B MAHHOM pEIIEHHE SIBISIETCS OOIIUM
TEPMUHOM, OTPAKAFOIINM IPOLECC ONPEAETIEHHS BEPOSTHOCTH HACTYIUICHHUS IIEJIEBOTO COOBITHS,
Ha OCHOBE KOTOpPOTO COBEPLIAETCS LEJeBOe IeHCTBHE, COOTBETCTBEHHO, MO 3amadeit
KJIacCU(UKALIUN B JAHHOM PELISHHH MMOHUMAETCs 3a7ada ONpPEeAeSICHHsI HACTYTUIEHHs LIeJIEBOrO
COOBITHS HA OCHOBE €r0 HCTOPHUYECKUX JAaHHBIX.

[0043] CToHUT OTMETUTh, YTO B YACTHBIX CIyYasx pPEalU3alry 3asiBJICHHOIO H300peTEHHS
3amavya kiaccuUKau CBOAUTCS K OWHApPHOW 3amade kiaccupukanuu, T.€. coObITHE JTHOO
HacTynuio, 1udo HeT. KpoMe TOro, BaXKHBIM KPUTEPUEM IS PELICHHUS 3a/1a4H SBJSIETCS HATNYNE
UCTOPUYECKHX JaHHbIX. Hampumep, HENb3sl peInTh 3aauy Npeacka3aHusi BEPOSITHOCTH 3BOHKA

KJIWEHTa B KOHTAKTHBII LHEHTP B CICAYHOLICM MECALE, HEC UMEA HCTOPUYCCKHUX HAHHBIX O €ro

3BOHKAX.
[0044] Tak, nanpumep, Ha stane 110 BXOmHONW HAaOOpP AAHHBIX MOXKET OBITH MOJYYEH
NOCPEACTBOM TMONKIIOYEeHHsT K 0Oa3e naHHbIX, Hampumep, SQL — cepeepy. Tak, mns

OCYUIECTBJICHUS] JAHHOTO mpouecca nojp3oeatenb, B GUI cucremsbl, Hanpumep, cuctemsl 200
MOJKET 3a7aTh CIAENVIOMNI HaOOp mapaMeTpoB: Mmapamerp KOHPUTYpaUK MOAKIIOUEHUS K Sql-
cepBepy; mapaMeTp YHUKAJILHOTO WASHTU(UKATOPA MOCNH; MapaMeTp AaThl OOYICHHS MOJIEIH,
napaMeTp AaThl BAMAAIINH MOJEIH, MapaMeTp CIHICKa MPU3HAKOB JJISl HCKJIFOUEHUS U3 O0yUYeHUs
MOJIeTH. Y Ka3aHHbIE MapaMeTPhI, TIO CYyTH, 00ECTIEUUBAIOT BO3MOKHOCTD CO3/IAHUS U BBIACIICHUS,
BBIYUCIUTEIbHBIM YCTPOUCTBOM MAMSATH M MOLIHOCTU MOJ PEATH3ALUI0 JAJbHEHIINX 3TaIoB
criocoba 200.

[0045] Takum obOpaszom, Ha stame 110, cucrema 200 monydaeT mepBbiii HAOOP HAHHBIX,
CoZlep KAl mepuo cOopa MaHHBIX IS pelraeMoi 3amadyu Kiaccuukanuu U Ha0Op JaHHBIX
MPU3HAKOBOIO NPOCTPAHCTBA, BKJIIOYAKOIIMI KaTeropuajbHble W YHCJIOBbIE MNPU3HAKU IS
pemaemoit 3amaun  kiaccupukanuu. Ilepuonm cOopa HaHHBIX MOXKET 3aBUCETh Kak
HETIOCPENICTBEHHO OT HEOOXOAMMOIO TOPHM30HTA OIpPENeIeHHs LEJIeBOr0 COOBITHS, TaK U OT
KOJIMYECTBA MCTOPHYECKUX NAHHBIX, XPAHSIIUXCS B XPaHWIUIIE AaHHBIX. Tak, mepuon coopa
JaHHBIX MOXKET MpencTaBisiTh coboit 180 nuelt, 365 aneit u T.1. Kpome Toro, B emie omHOM
YaCTHOM BapHaHTE OCYIIECTBIICHHS, Meproa cOOpa NaHHBIX MOXKET 3aBHCETh OT KOJHYeCTBa
UCTOPUYECKHX NAHHBIX, HAMPUMEDP, MUHUMAJIbHO JOCTATOYHOTO HA0Opa MCTOPUYECKUX JAHHBIX

(penpesentatuBHOro Habopa AaHHBIX). Tak, penmpe3eHTATUBHBIM HAOOPOM NAHHBIX SIBISIETCS



Takas BbIOOPKA, B KOTOPOH BCE OCHOBHBIE NMPU3HAKU T'€HEPATBHON COBOKYITHOCTH, M3 KOTOPOM
U3BJICUEHA TaHHAs BEIOOPKA, MPEICTABJICHBI MPUOIU3UTEIBHO B TOH JK€ MPOITOPLIUH HIIH C TOH JKe
4aCTOTOH, € KOTOPOM [aHHBIM MPU3HAK BBICTYNAET B 3TOU NEHEPATbHON COBOKYIHOCTH.
VYKazaHHBI KpUTepuil MOKeT ObITh mpoBepeH cucremoit 200, Hampumep, Ha 3Tane BBIOOpa
XPaHWINIIA JAHHBIX, HAMPHMEDP, N0 KOJWYECTBY XPAHSIIUXCS UCTOPHUYECKHX AaHHBIX (10000
3anuceii ¥ T.7.). JlaHHbIE O KOUYeCTBE 3amuceii Kaxxaoro paszaena 6a3bl JAHHBIX MOTYT XPaHUTHCS
U onpenensaThes U3 (aina TabnuLbl JaHHBIX, HATPUMEP, U3 METAJaHHBIX.

[0046] Ilon npu3sHAKOBBIM MPOCTPAHCTBOM B JaHHOM PELIEHUH [NOHUMAETCS COBOKYITHOCTb
NPU3HAKOB, KOTOPBIE C JOCTATOYHO MMOJIHOTOH OTPAKAIOT CBOHCTBA 00BekTa. Tak, MPU3HAKOBOE
NPOCTPAHCTBO B OJHOM YacTHOM BapUaHTE OCYLIECTBICHUs BKJIIOYaeT B ceOs HabOpbI
KaTerOpUaJIbHbIX TPH3HAKOB OOBEKTAa M YHCIOBBIX NPU3HAKOB 0OBekTa. KareropumanbHble
NPU3HAKU TPEACTABIIIOT COOOH MO MEHbIIEH Mepe MO, TOPOI MPOKUBAHMS, TOPOJ POKACHUS,
NepeHeceHHbIe 3a00JIeBaHUs, BUA TPAHCIIOPTHOTO CpeAcTBa W T.J. UHCIOBBIE NPHU3HAKU
MPEICTABIAIOT COOOM MO MEHbIIEH Mepe BO3PAaCT, KOJIMUYECTBO OOpaIleHUi B OpraHU3aLUI0 3a
BBIOPAHHBIN MEPHOA, KOJIMIECTBO TPAHCIIOPTHBIX CPEACTB U T.A4. T.€. MPU3HAKOBOE MPOCTPAHCTBO
XapaKkTepHU3yeT MaKCUMAJIBHO MOJHYIO U OOBEKTHBHYIO HHPOPMALIUIO O CBOWCTBAX UCCIEAYEMOTO
o0bekTa. O4EeBHIHO, YTO B 3aBHCUMOCTH OT peIuaeMoil 3aauu KiacCu(pUKaLUK, TPU3HAKOBOE
IPOCTPAHCTBO 0OBEKTa OyAeT oTnudaThes. Tak, HanpuMep, AJIsl MPOTHO3UPOBAHUS BEPOSATHOCTH
3BOHKAa B KOHTAKTHBIA LIEHTP, NEPBbIH HAOOpP MAaHHBIX uIA OOydeHuss Oyner coaepikarb
ClenyIUe KaTeropruajabHble M YHMCIOBBIE MPU3HAKU. KOJIMYECTBO 3BOHKOB 3a MOCIEAHUE TPU
MeCsLa, MOJI, BO3PACT, MECTO POXKACHHUsI, MECTO TPOKUBAHUE.

[0047] Takum obpazom, Ha 3tane 110 monyyaroT NepBbIii HAOOP NAHHBIX AJs1 OOY4YEeHUS B
COOTBETCTBUHM C pemmaeMod 3amaueil KiacCUpUKALMM, MPHYEM VYKa3aHHbIH HaOOp HaHHBIX
COIEPIKHT, IO MeHbIIeH Mepe: mepuox cOopa AaHHBIX W HAaOOp AAHHBIX NPHU3HAKOBOTO
MPOCTPAHCTBA, BKJIIOYAIOUINN KAaTErOPHUAJIbHBIE W YUCJIOBBIE MPU3HAKU AJI PEIIaeMON 3ajadu
KJIacCU(UKALIUHL.

[0048] Hanee, Ha stare 120 mony4aroT BTOpOi HAOOP MAaHHBIX sl OOYUYEHUS], COMEPIKAIIHIA
JaHHbIE O HACTYIUIEHUH LIEJIEBOrO COOBITHS pelaeMoi 3a1a4n KJlacCu(PUKALIIH.

[0049] Ha ykazannom stane 120, cucrema 200 nosyyaeT naHHblE O HACTYIUICHUU WA HE
HACTYTUICHUH LIEIeBOro coObITHs. Tak, Bropoit HaOop NaHHBIX AJist 00y4deHHs POpMUPYETCS TaKKe
HAa OCHOBE UCTOPUYECKHX JAHHBIX U COAEPKHUT B ceOe NaHHBbIE O TOM, MPOHU3OLUIO JIH COOBITHE.
VYkazaHHbIE HaOOp MaHHBI MOXKET OBITh MOJYYEH, TaKXe, KaKk W NepBbli HaOOp NaHHBIX,
MOCPEACTBOM CETH Nepefadd AaHHBIX, Hanmpumep, nocpeactsoM cetu Murepner. JlanHbie o
HACTYTUICHUH 1IeJIEBOT0 COOBITHS MOTYT XPAHHUTHCS KaK B OTIEIBHON 0a3e NaHHBIX, TaK U CTOJIOLE

0a3pl JaHHBIX, COIEpKAIMUM JaHHbIE Ui mepBoro Habopa oOO0y4aoIuX JaHHBIX,



copmuposanHoro Ha stane 110. Tak, 15t mpOrHO3MPOBAHMS BEPOATHOCTH 3BOHKA B KOHTAKTHBIN
LEHTp, NaHHble O (pakTe HACTYIUICHHWsS WJIM HE HACTYIUICHHS LEJIEBOTO COOBITHS SIBJISIOTCS
JaHHBIMH COBEPIIEHHOTO MJIM HE COBEPLIEHHOrO 3BOHKA OINPENEJCHHbIM KJIMEHTOM W/ WIH
MALHUEHTOM.

[0050] Tak, B OTHOM 4aCTHOM BapuaHTE OCYIIECTBJICHUs, Ha stane 120, nys popMupoBaHus
BTOPOro Ha0Opa MAaHHBIX, MOXET HCIIOJNb30BaThCsA, HANPUMEP, YHHUKAJIbHBIA HIEHTH(HUKATOp
MOJICJIN, YHUKAJbHBIM MIEHTU(PUKATOP LEJIeBOro coObITHs; Aara cOopa MAaHHBIX, (akT
HACTYTUICHHS LIEJIEBOTO COOBITHS;

[0051] Kpome ToOro, B eme OgHOM YaCTHOM BapHaHTE OCYIUECTBJEHUS, IOMOJHUTEJIBHO
MOXeT OBITh CO3/1aH TPETUH HAOOP AaHHBIX, COAEP KNI TaHHBIE O MPU3HAKOBOM IPOCTPAHCTBE
LIEJIEBOrO COOBITHS peIIaeMot 3a1auM KiacCu(pUKaly. YKa3aHHbIH HaOOp NMpeaHa3HaueH s
YCKOpeHus mporecca oOydeHus: MOeIN MalnHHOro o0y4yenns. Tak, yka3aHHbI HAabOp MOXKeT
ObITh chOpMHUpPOBAH ¢ TIOMOIIBED MapameTpa (QUIbTpa PENMPE3CHTATUBHOCTH, T.€. (UIBTPA,
OTPaKAIOIIEro peNIeBaHTHbIE NMPU3HAKU Uil oOydeHus Mojenu. Tak, B eme OIHOM HYacTHOM
BApUAHTE OCYINECTBJIEHHUs, TpeTuii HaOOp MaHHBIX MOXKET COAep)KaTbh Ha0Op HdaHHBIX
NPU3HAKOBOTO MPOCTPAHCTBA IIEJIEBOrO COOBITHS, BKIIIOYAIOIIUN KaTEerOpHUabHbIE W YHCIOBBIE
NPU3HAKU JJIS peIIaeMon 3a1a4H KITaCCU(PUKANH.

[0052] B e1e onHOM 4aCTHOM BapHUaHTE OCYILECTBJIECHUS JAHHBIMH O HACTYILJICHUH LIEJIEBOTO
COOBITHST MOTYT OBITb JaHHBIE O BBIXOAE M3 CTPOs OOOPYAOBaHMS MPHU PA3HOM KOJIUYECTBE
3BOHKOB. ABTOPBI HACTOSIIIIETO H300PETEHHSI OTMEUAIOT, XOTSI, B KAYECTBE MPUMEPa IPUBOIUTCS
npobjemMa OTKa30yCTOHYMBOCTH KOHTAKTHOTO LIEHTPA, MPENCTABJIEHHOE H300pETeHHE TaKKe
MOXeT ObITb TPUMEHEHO U B IPyrux cdepax >KU3HEAEITCIbHOCTH, HANPHMEP, B CHCTEME
yIPaBJICHUS KJIMMAaTOM IMOMeIeHNH. Tak, TaHHBIMU O HACTYIUIEHUH IIeJIEBOTO COOBITHS B TAKOM
ciyyae OyayT JaHHBIC O BKIFOUEHUH WM HE BKIIFOYEHUH CUCTEMbI OTOIICHHUS MPH TOCTHKEHUHU
ONpEeNEeIeHHON TeMIEePaTyPBhl.

[0053] Ha stane 130 ¢opMHUpYIOT penpe3eHTaTUBHYIO BBIOOPKY AJsi OOy4eHHs MOJENN Ha
OCHOBE IIEPBOT0 M BTOPOro HabOpa TaHHBIX.

[0054] Ha stane 130 BbmosHsieTcst oOpaOoTKa MepBOro M BTOPOro HaboOpa MaHHBIX JJIs
NOJIYYE€HHUSI PENPEe3EHTATUBHOW BBIOOPKU Ui OOYYeHHs MOAENH MAIIMHHOTO OOYYeHHS.
PernpesentaTuBHOl siBNsieTcs BeIOOpKa, uelt Target Rate coorsercTByer Target Rate I'eHepanbHOiA
COBOKYIHOCTH.

[0055] Tak, u3 BTOporo Habopa gaHHBIX OepyTcs AaHHbIE O (aKTe HACTYIUICHUS LEIeBOTO
coObITHs. YKa3aHHbIE JAaHHBIE COIMOCTABJSIIOTCS C JAAHHBIMH M3 NepBOro Habopa. YKa3aHHBIN
IpoIecc MOXKET ObITh peaNn30BaH, HAMPHMEp, MOCPENCTBOM MPOLEAYPbI COMOCTABJICHUS U

NOUCKA MO TabJMUIaM JaHHBIX, HAPUMEpP, NHCTPYMEHT IMOHMCKa B TEKCTOBBIX (paiimax. Ilocne
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HAXOXKIACHUS  PENICBAHTHBIX  (PENpPE3CHTATHBHBIX  3HAYEHWH), yKa3aHHbIE  3HAYEHUS
COTIOCTABIIIIOTCA MEXKIY COOON U COXPAHSIIOTCSA B HOBBIH (Daiiil JaHHBIX.

[0056] B emme ogHOM HaCTHOM BapHaHTE OCYINECTBJICHHUS, PENPE3CHTATUBHAS BBIOOPKA IS
00y4eHHs MOIeTT! MOKET ObITh 3apaHee c(hOpMHUPOBaHA U OTHpaBieHa B cucteMy 200, Hanpumep,
noJyib30BaTeneM cuctemel 200,

[0057] Taxkum obpas3om, Ha ykazaHHOM sTane 130 GopMUpyIOT penpe3eHTaTUBHYIO BBIOOPKY
111 O0y4eHHsI MOJIENIN Ha OCHOBE MEPBOTO M BTOPOTO HaOOpa JaHHBIX.

[0058] Hanee, cioco6 100 nepexonut k stany 140.

[0059] Ha »tame 140 onpenenstoT apXUTEKTypy MOACIH MAIIMHHOTO OOy4YeHHUsI.
Onpenenenyue apXuUTEKTypbl MOJENU BBIMOJIHIETCS B HECKOJbKO IMOJSTAIOB, B XOJ€ KOTOPbIX:
33Ja0T MapaMeTp KadecTBa MOAENH, MOJYYar0T HA4YajJbHOE KOJIWYECTBO AEPEBLEB MOIENHU,
BBITTOJIHSIOT OOy4YeHHE MOZENH Ha AAaHHBIX, MOJy4eHHbIX Ha dTarme 110 u 120, npu 3agaHHOM
HAa4aJIbHOM KOJIMYECTBE [E€PEBbEB, M CPABHUBAIOT MAapaMETpP KadeCcTBa MOJEIN C 3aJaHHBIM
napamMeTpoM KauecTBa MOJAEIH, MOBTOPSIOT 3Tan OOYYeHUs MOJENH, PEKYPPEHTHO yMEHbIIas
KOJINYECTBO JIEPEBbEB, A0 KPUTEPHUs] OCTAHOBA, (POPMHUPYIOT (aiiy ¢ apXUTEKTYpOl MOAENN Ha
OCHOBE KOJINYECTBA JEPEBbEB, MOTYYEHHBIX I1OCIE OCTAHOBKU AJITOPUTMA.

[0060] Paccmorpum Oosnee mompoOHO YKa3aHHBIA TMPOLECC OMPEACTICHHS aAPXUTEKTYpPbI
MOJIENTA MALTTHHOTO OOyYeHUsI.

[0061] Tak, mon ompeneneHueM apXUTEKTYPbl MOJENH MAIIUHHOTO OOYYEeHUsT MOHUMAETCs
aBTOMAaTHYECKasi HACTPOHKa M MoadOp KOJMYECTBA PEINAOLINX JEPEBbEB MOJICIH MAIIUHHOTO
oOydeHusi, KOTOpble  OOECHEeYMBAIOT  MAKCHMaJibHYH0 0000yl  CrOCOOHOCTH
MPOTHO3MPOBAHMUS 1IeJIEBOro coObITHs. [l 3TOro, Ha yKa3aHHOM sTane 140 3amaercst kauecTBo
monenu. KauecTBO Monenu, B OJHOM YaCTHOM BapHaHTE OCYLIECTBJIECHUS, ONPENENIeTCs
napamerpoM — ko3(dunmentom JLxuHU. VYKazaHHbIH KO3(PQUIHMEHT OTpa)kaeT OJIk0
YMEHBIIEHUsI Ka4eCTBA MTOrOBOM MOJEIM MO CPABHEHHUI) C KAa4eCTBOM JIyYIIeH MOJENH, T.€.
MaKCUMaJIbHO BO3MOJKHBIM 3HAaY€HHUEM KaueCTBa MOJENH. YKAa3aHHbIM MNapaMmeTrp, B OJHOM
YaCTHOM BapHaHTE OCYIIECTBJICHUS MOXKET OBITh 3a7jaH BPYUYHYIO IOJB30BaTENEM CHUCTEMBL B
eIe OJHOM YacCTHOM BapHaHTe ocymecTBieHHs, Koddduuuent LxuHu Moxer ObITh 3apaHee
ycraHoBlieH B cucteMe 200, u MokeT ObITh paBeH, Hanpumep, 99.5%. Ilox kayecTBOM Moaenu B
JAHHOM pEUIeHUH CJeAyeT IMOHUMATbh BO3MOKHOCTb MOJEIN MPAaBWJIBHO MPEACKA3bIBATH
3alaHHBIN KJIACC B PEILEHUH 33]]a41 KIaCCU(PUKALIIH.

[0062] OmnpeneneHne apxXUTEKTypbl MOAETH MAIIUHHOTO OOYYEHHS  BBIMOJHIETCS
aBTOMaTH4eCcKu cuctemon 200, T.e. moNb30BaTENb CUCTEMBI HE y4acTBYET B mpouecce. Moaenb
MAIIUHHOTO OOy4YeHHs, B OJHOM YaCTHOM BAapUAHTE OCYIUECTBJICHHUS, IMPEACTABISET COOOH

MOZIeNIb TpagueHTHOro OycrmHra, Hampumep, monenb LightGBM u 1.1 Bomee mompoGHO,
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OTIpeNeNIEHUE aPXUTEKTYPbl MO MAIIMHHOTO OOYYEeHHsI COCTOUT B HACTPOIKE €€ MapaMeTpoB.
Tak, OOJBIIMHCTBO aJrOPUTMOB MAIIMHHOTO OOYYEHHUS BKJIIOYAIOT OOJBINOE KOJIHYECTBO
napamMeTpoB, B TOM 4YHCJIE€ MapamMeTpbl perysipu3alyd, [apaMeTpbl CTOXACTHYECKOTO
TPAJUEHTHOIO CIIyCKAa, a TAKXe JPYyrue MapaMerpbl, TAKHE KAaK MaKCUMaJIbHOE KOJIHYECTBO
nepesbeB. llapameTpsl Mozmenu OKa3bIBAIOT  3HAYUTENBHOE BIWAHHE Ha TOYHOCTH
NPOTHO3MPOBAHUS PE3YIBTHPYIOLINX MOIeNnel Oe3 YeTKUX 3HAaUeHUH, TPUMEHUMBIX K Pa3IMIHbIM
HaOopam maHHbIX. TpaguIIMOHHBIM CITOCOOOM TOMCKA TTAPAMETPOB SIBJIIETCS pyYHasl HACTPOHKa.
To4HOCTH reHepupyeMOil MOAENH MAIIMHHOTO OOYYEHHs 3aBUCHUT OT MHHHUMAJIBHOHW OIINOKHU
MPOrHO3UpOBaHusA. Tak, B OAHOM YaCTHOM BapUaHTE OCYIIECTBJIEHUs, MapaMeTPOM MOAEIU
MAIINHHOTO OOYYEHUS SIBISIETCS TTApaMeTpP KOJHMUYECTBA AePEBHEB.

[0063] Jns onpeneneHus yka3aHHOrO MapaMmeTpa, a, CIEAOBATENIbHO, Uil ONpPEaesICHUs
ApPXUTEKTYpPBI MOAeNH, cuctema 200 Ha ceayroIeM Hiare yCTaHaBIMBAET HA4aJIbHOE KOJINYECTBO
nepeBbeB, Hanpumep, paBHoe S000 mepeBbsM. CrielUANUCTy B JaHHOH OOJIACTH TEXHUKHU OymeT
OYEBHIHO, YTO HAYAJIbHBIA MapaMeTp KOJHUYECTBA EPEBHEB MOXKET OBbITb YCTAHOBJIEH JIFOOBIM
LEJIbIM, [TOJIOKUTEIbHBIM 3HAYEHUEM.

[0064] ITocne 3Toro, BbIMONHAETCS O0y4YEHHE MPEACTABICHHON KOH(PHUrypauuu MOHENH, B
XOJ€ KOTOPOro AaHHble, nojiydeHHble Ha 3Tane 110 u naHHble, MoaydeHHble Ha dtane 120
00pabaTbIBAOTCA MOJENBIO IS TONYYEHUs] Pe3yJbTaTOB NMPOTHO3UPOBaHUS Monenw. Tak, B
Ka4eCcTBe MOJENIH MOXeT ObITh ucnojib3oBaHa mojaenb LIGhtGBm (6onee mopmodHo mMomens

OmHCaHa Mo cChuTke, Hanpumep: https://lightgbm readthedocs.io/en/latest/ ).

[0065] ITocne oOy4yenwst nNaHHON KOH(PUTYpallUd MOMAETH, COAEpKalleld 3aJaHHOe
KOJIM4YECTBO ACPEBbEB, CPABHUBAECTCS KAa4€CTBO YKA3aHHOM MOJENN C MOPOrOBBbIM MapaMeTpoM
kadyecTBa. Kak yka3pIBasOCh, BBILIE, KAUECTBO MOJEIH MOXKET CPAaBHUBATHCS MO KO3 puumeHTy
Jixunu. Ecian mapameTp kadecTsa yAOBJIETBOPSET 3aJaHHOMY, TO aIrOPUTM 3aseplaercsa. Ecnu
napaMeTp KauecTBa HIKE 3aAaHHOro, To cucreMa 200 pexyppeHTHO YMEHBbLIAET HaudaJlbHOE
KOJINYECTBO JICPEBBEB, M MOBTOPSET MOAITANl OOYYEHHS C HOBBIM KOJHYECTBOM JE€PEBBHEB.
VYKa3zaHHBI NPOLECC NPOAOJDKAETCS A0 KPUTEpPHUs OCTaHOBA. B ONHOM 4YacTHOM BapUaHTE
OCYILIECTBJICHHsI, KPUTEPUH OCTAHOBAa MPENCTABIsACT COOOW MO MeHbIIEH Mepe mnapamerp,
XapaKTEPU3YIOINUNA MUHHMAJIbHOE KOJUYECTBO JAEPEBHEB MOMAEIH MALIMHHOTO OOYUEHUs, MpH
COXPaHEHHMH MapaMeTpa KauecTBa MOAETH MAIIWHHOTO 0OyUeHUs BbILIE MOPOrOBOTO Mapamerpa
kadecTBa. CTOUT OTMETUTD, YTO KPUTEPUN OCTAaHOBA Ha ykKa3aHHOM starne 140 yrnomuHaercs B
KOHTEKCTE KPHUTEPHs OCTAHOBA OIPENENICHUs] apXUTEKTYyphl MOJEIH MALIMHHOTO OOY4eHHUs U
TaK)Ke MOXKET ObITh Ha3BaH MEPBBIM KPUTEPHEM OCTAHOBA.

[0066] ITocne nmocTwkeHHWss KpuTepus OCTaHOBA (MEPBOTO KPUTEPHUsS OCTAHOBA), (aiii

KOH(UTYpALMHA MOJEITH MAITUHHOTO O0y4YeHUs] COXpaHseTcs B naMsaTh cucteMbr 200, TOroBbIit
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daitn koHPUTrypau MOAENTH COAECPKUT HACTPOCHHYIO apXHUTEKTYPy MOJAEIH MAIIUHHOTO
oOy4eHHMs TOJ pelaeMyro 3amady KiacCMpHKamuy, HampuMep, TIOA MPOTHO3HPOBAHHE
BEPOSTHOCTU 3BOHKA B KOHTaKTHbIN LIeHTP. IIpu 3TOM, B COOTBETCTBUU C KPUTEPUEM OCTAHOBA,
NTOPHUTM MoAOHpaeT HauboJee ONTHMAIbHOE KOINYECTBO IEPEBBEB MPU COXPAHEHUH KAa4eCTBA
mozenu. Kak ObUto yka3aHoO BBIIIE, KOJHUECTBO JEPEBbEB TAKXKE BIMACT HA CKOPOCTb OOYUEHUs
MOJIEJIH.

[0067] Takum oOpasom, Ha ykazaHHoM ostane 140 OCyIIECTBISIETCS OMNpeAeIeHue
ApXUTEKTYpbl MOJENH MAIIMHHOTO OOy4YeHHs, B XoAe KOTopoil <¢opmupyercs aiin
KOH(Hrypauuu, ConepsKaliiii KOJIUIECTBO PEIIAIOIINX EPEBbEB MOJEIH.

[0068] Hanee, Ha stame 150 omnpenensroT KOJWYECTBO CYLIECTBEHHBIX NPHU3HAKOB MJIs
MOJIENTA MALTTHHOTO OOyYeHUsI.

[0069] Tak, B o0yuaromux HaOOpax JaHHBIX COMEPIKUTCS MHOKECTBO MPU3HAKOB, OHAKO, HE
BCE MPU3HAKH BIMSIIOT HA TOYHOCTH TPOrHO3UPOBAHUS MOJENTH MAIITHHOTO O0YYEeHHUS, TIPH HTOM,
TaKW€ TPU3HAKA MOTYT OBITh JOCTaTOYHO OOBEMHBIMH, M, KaK CJIEICTBHE, IMPHBOAHUTH K
YMEHBIICHUIO CKOPOCTH OOy4YeHHs] MOAENH | TMOBBIIICHHIO TpeOyeMbIX sl OOy4eHus
BBIYUCIUTENBbHBIX PECYpCOB. YKa3aHHAas OCOOCHHOCTb 3asBJICHHOTO PEIIEHHs] I03BOJISET
MOBBICHTh CKOPOCTb OOY4YeHHMs 3a CYET aBTOMATHUYECKOTO ONPEACTICHHs CYyLIECTBEHHBIX
MPU3HAKOB U3 001Iero Habopa MPU3HAKOBOTO MPOCTpaHcTBa. J{Jist Toro, Ha ykazanHowm stane 150
BBIMOJHSIOTCS CIEAYIOLIME MIard ajJropuTMa: MOJNy4YaroT apXUTEKTypy MOJeNH MAallUHHOIO
oOyueHwus1, onpeeneHnyo Ha starne 140 1 mapameTp kKauecTBa MOAEIH, MOIYYat0T HAOOP JaHHBIX
NPU3HAKOBOTO IMPOCTPAHCTBA; MCKIIOYAIOT IO MEHbLIEH Mepe OAMH MpHu3HaK u3 Habopa u
BBITTOJIHSIIOT O0yYEeHHE MOJIENN; ONPEACISIIOT Ka4eCTBO MOJENH U CPABHUBAIOT €r0 C MOPOTrOBBIM
napamMeTpoM Ka4eCTBa MOJEINH; IOBTOPSIIOT MPOIIECC A0 KPUTEPHs OCTAHOBA; (POPMHUPYIOT HAOOP
CYLIECTBEHHbIX MPU3HAKOB HA OCHOBE JIOCTH)KEHUsI KPUTEPUsI OCTAaHOBA.

[0070] Paccmotpum Gonee moapoOHO yKa3aHHBIE IIATH.

[0071] Ha mnepBom mare ykazanHoro ostama 150, apxurektypa Momenun wu3 (aiina
koHpurypaunu ¢ stana 140 ¥ TOPOroBbIA KpuTepuili kadectBa (koddpduument JxuHn)
u3BnekaroTcs cucremoi 200. Tak, Hanpumep, daiin koHGHUrypaunu MOKeT ObITh M3BJIEUEH U3
BHyTpeHHel namsatu cucteMbl 200. CooTBeTcTBEHHO, KO3 PrumeHT JKUHN TakKe MOXKET OBITh
MOJIy4eH U3 npensiayero stana 140,

[0072] Ha crnenyromem mare mnojy4aroT HaOOp MaHHBIX MPU3HAKOBOTO MPOCTPAHCTBA.
VYkazaHHBI Ha0Op, Kak ObUIO yKa3aHO BbIE, ObUT MOJdy4eH Ha stame 110, u comepxut Bce
KaTeropuaJIbHbIe M YUCIIOBbIC MPU3HAKH, XapaKTEPU3YIOIIHE PEIIaeMyIO 3a1a4y KITaCCH(PHUKALIHH.
Tax, HanpuMep, KaTeropualbHbIMU IPU3HAKAMU MOTYT SIBJISITHCS 10J1, CEMENHOE MOJIOKEHUE, TUIT

3aHATOCTHU, HAJIMYUEC BTOPOro rpaxkaaHCTBa U T.AO. T.e. KOJIHMYECTBO MPU3HAKOB MOXKET OBITh
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IOCTaTOYHO OOJBLINM, MPH 3TOM, OUEBHIHO, YTO OOJBIIMHCTBO M3 3TUX NPHU3HAKOB HE OyAyT
OTHOCHTCSI K OIpeneJIeHHOHW 3amade kiaccupukanuu. COOTBETCTBEHHO, YWCIIOBBbIE NMPHU3HAKU
TaKXK€ MOTYT COAEp)kKaThb OOJIbLIOE KOJMYECTBO HEPENIEBAHTHBIX AAHHBIX. sl ompemeneHHs
CYLECTBEHHBIX TPU3HAKOB OCYLIECTBIISIFOTCS CAEAYIOIINE TEHCTBHS.

[0073] ITocne monydeHwst HaOOpa AAHHBIX MPHU3HAKOBOTO MPOCTPAHCTBA, UCKIFOYAIOT O
MEHbIIEeH Mepe OJMH NMPU3HAK 13 HAOOPa U BBIMOIHIIOT OOy4EeHHE MOMIEIH.

[0074] Janee, onpeaenstoT Ka4eCTBO MOAEIN U CPABHUBAIOT €r0 C MOPOTrOBbIM NapaMeTpoM
kauecTBa Monenu. Ecinnu kadecTBO yAOBIETBOPSET 3aAaHHOMY MapaMeTpy, TO IOBTOPSIOT
MNpeAbIAYLUN ar U UCKIKYA0T €11 OJUH NPU3HAK U3 MPU3HAKOBOrO MPOCTpaHCcTBa. Tak, mpu
WCKJIFOUEHHH HEKOTOPBIX MPU3HAKOB, KAa4YE€CTBO MOJEIN MOXKET AaXe PacTH, B CBS3U C YeM,
HEOOXOomuMO NOOWTBCSIT MHUHHMMAaJbHO BO3MOJKHOTO HaOOpa MpPHU3HAKOB, AOCTATOYHOTO ISt
oOydeHusT MOHIENW MAIIMHHOTO OOy4YeHUsT C BBICOKOH o00oOmaromeil CrocoOHOCTHIO.
CoOTBETCTBEHHO, yKa3aHHas MpoLeaypa HUCKIIOUEHUS NPU3HAKOB U ONpEIENIeHUs TEeKYyILEero
Ka4eCTBa MOJIEJIH TIOBTOPSIETCS 10 KpUTepus ocraHoBa. Kpurepuii ocraHoBa nmpeacTasisier coooi
[0 MEHBIIEH Mepe MOPOrOBBbIM MapaMeTp KaueCTBE MOIENU U SIBISETCS KPUTEPUEM OCTaHOBA
OmnpeneeHnsl CyLIeCTBEHHBIX NPU3HAKOB, KOTOPBIM TAKKE€ MOXET YIOMHUHATBCSA B JAHHOM
TEXHUYECKOM PELICHUH KaK BTOPON KPUTEPHUIl OCTAHOBA.

[0075] Tak, B OOHOM YaCTHOM BapuUaHTE OCYIUIECTBICHUs, cucrema 200 mnpoBOAUT
MOOYEPENHOE UCKIIIOUCHNE IIPU3HAKOB U3 MOZEIH, B XOJI€ KOTOPOrO: PEKYPPEHTHO HCKIIHOYAETCs
KKl MPU3HAK U3 PETNPE3EHTATUBHON BBIOOPKH; CO3[AETCS MOJENb C 3aJlaHHBIM 3HAYEHHEM
NePBOTO TapaMeTpa KOHEYHOTO KOJIMYECTBA JEPEBBEB; BBINIONHAETCS OOy4YEeHHE MOIENH,
ONpPENENAeTCs] KAYECTBO MOJIENN. Y Ka3aHHbIE Iaru MOBTOPSIFOTCA U1l Kaxnoro npusHaka. [locne
3TOT0, UCKIIFOUEHHBIE TIPU3HAKK COPTHPYIOTCS MO yObIBaHMIO KauecTBa Mopenu. [anee, cucrema
200 monyvaer caMblii MEPBbIN NPU3HAK U3 OTCOPTUPOBAHHOIO CIHUCKA U CPABHUBAET Ka4€CTBO
Mozenu 0e3 3TOro mpHu3HaKa C TOPOrOBBIM IIapaMeTpoM KaudecTBa Mopaenu. B ciydae
HEBBITIOJHEHHUsT KPUTEPHUsT OCTaHOBA OTOpachiBaeTCsl AaHHBIA npusHak. [locnme storo mpouecc
MOBTOPSETCA.

[0076] Takum oOpasoMm, Ha ykazaHHOM stane 150 ompenersiror HabOp CYIIECTBEHHBIX
NPU3HAKOB Uil OOy4YeHHUs] MOJENN MAaIlWHHOro oOyueHHs 3 Habopa JaHHBIX MPHU3HAKOBOTO
MIPOCTPAHCTBA.

[0077] Hanee, Ha sTane 160 reHepupyOT MOAETH MATMHHOTO 00yUEHHs HA OCHOBE TaHHBIX,
NOJIy4eHHBIX Ha 3Tanax 140 u 150, 1 BBIMONHAIT OOy4YeHHE yKa3aHHOH MOJIENH C TOMOIIBIO
penpe3eHTaTUBHON BBIOOPKH, MOydeHHOH Ha Tarne 130.

[0078] Hrorosast MoaeNib MAIIMHHOTO OOYYEHHsI COCTOUT U3 apXUTEKTYPbI, MOJYYeHHOH Ha

stane 140 u CylecTBeHHbIX TPU3HAKOB, MOJTY4YeHHbIX Ha dTamne 150.
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[0079] Kax yxkasbiBanioch, BbIle, MOAeNnb, mpencrasisier coboii LGBM wmonens. Ilocie
(bopMHUpPOBaHHUS WTOrOBOM MOJENU BBINOJHSAETCS OOyueHHe yka3zaHHOW Mmopenu. OOydeHue
MOJIEJNIN BBIMIOJHETCS HAa HAOOpe JaHHBIX, MOJIy4eHHOM Ha sTare 130.
[0080] Tak, B OOHOM 4YaCTHOM BapUaHTEe OCYIIECTBIEHHs, MOAeNb oOydamach mJist
orpesesieHUs] BEpOSITHOCTH 3BOHKA KJIMEHTa B baHk B cienyromeM Mecsiie 1ocie CKOPUHra JJis
obecriedyeHrsT HEOOXOIUMBIX BBIYHCIUTENBHBIX PECYpCOB, obecrneunBaromux OecrepedonHyo
paboTy KIMEHTCKOTO HEeHTpa 00pabOTKH 3BOHKOB.
[0081] Tak, mist oOy4eHHsT MOIENTU UCIIONb30BATUCH AKTUBHBIC KIUEHTHI (TTOJb30BATENH).
AKTUBHBIE KJIMEHTHI MOTYT OBITH IMOJyueHbl M3 0a3bl NAaHHBIX 3BOHKOB, KOTOpAas XPAHHUTCS B
opraHM3alMy. AKTUBHBIM SIBJII€TCS  KJIMEHT, COBEPIIMBIIMN 3BOHOK B LIEHTP 32
NpeaonpeaeeHHbIH epuo, HallpuMep, Mecsll, Hedensd u T.1. Jlanee, n3 yKa3aHHbBIX KJIHEHTOB
BBIOMPAJIUCh KJIMEHTHI (ITOJIb30BATENN), KOTOPbIE B CJIEAYIOIIEM MEPHOAE, MOCHEe MOJTYYCHHUS
Ha0opa JaHHBIX C AKTUBHBIMH KJIMEHTaMH, HAPUMED, B CICAYIOIEM MECSILIE, COBEPLIFIIN 3BOHOK
B bank. Bce ocTanbHble KJIHMEHThl pa3MeyaluCh KaKk HEAKTHBHBbIE U HE OTHOCWJIMCH K Taprery.
Croutr ormeTuts, 4To opMupoBaHue 00yUaromel BHIOOPKH BBINOJIHIOCH B aBTOMATUYECKOM
peKuMe, T.€. TIOCJIE MONTYyYeHHUs] CUCTEMON BXOAHOTO Habopa MaHHBIX, CUCTEMA, MOCPEICTBOM,
HarpuMep, AJIrOPUTMOB IOMCKA U COMOCTABJICHUS NaHHBIX B 0a3aX MAaHHBIX, OCYIIECTBIILIA
COTIOCTaBJIEHHE aKTUBHBIX KJIMEHTOB U KJIIMEHTOB, COBEPIINBIINX 3BOHOK B CJIEAYIOLIEM [TEPUOE.
IIpu3HaKOBOE MPOCTPAHCTBO AJIst O0YUEHUs COCTOSIIO U3 SO0 MPU3HAKOB.
[0082] Ha nepBom stane BoimosHsioch o0y4denue monean LGBMClassifier() ¢ konmuecTBoM
nepesbeB paBHbIM 105. Brie mopora nHGOPMATHBHOCTH 0Ka3a10Cch 98 MpU3HAKOB.
[0083] Ha BTopowm stamne BeimomnHsuiocs odydyenne moaenn LGBMClassifier() ¢ konuyecTBoM
nepeBbeB paBHbIM 1. Ilocne wuTepaTMBHOro yBeNWYEHHUs] KOJUYECTBA [AEPEBbEB KpUTEpUi
ocTaHOBa BbInonaHWiIcA Ha 51 nepese, mpu 3Tom MeTpuka GINI crana pasHoit 60,3% Beiie nopora
UH(POPMATUBHOCTH OKa3aJoCh 18 MpPU3HAKOB.
[0084] Ha Tperbem »srtame BbmodHsuioch oOyuenue wmonenn LGBMClassifier() ¢
KOJINYECTBOM JiepeBbeB paBHbIM S1. [locne urepaTuBHOro oTOpachIBaHMS NMPU3HAKA M3 MOJEIH,
metpuka GINI crana pasHoit 59,12%, npu 3ToM B MOAEIN OCTAJIOCh 6 MPU3HAKOB.
[0085] Ha uderBeproM osrame BbmodHsuioch obOydenwe wmonenbr LGBMClassifier() ¢
KOJIMYeCTBOM jepeBbeB paBHbIM 1. Ilocie uTepaTHBHOrO yBeIMUYEHHs KOJIWYECTBA AEPEBLEB
KpuTepuil ocTaHoBa BbinoaHWiIcA Ha 31 nepese, npu 3toM MeTpuka GINI crana paBHoit 59,04%.
B pesynbrare, B UTOrOBYIO MOJI€Nb, BOLIUIU CIEAYIOLINE PU3HAKHU:

1. KonuuecTBo BxOoAsAIMX B baHK 3BOHKOB 3a MOCIEAHUN MECSIL

2. Koan4ecTBO UCXOAAIUX KOHTAKTOB C KJIMEHTOM 3a MOCIEIHUN MECSL]

3. KonudecTBO BXO0B B MOOMIIBHOE MPUJIOKEHHE 32 MTOCICAHUN MECSIII
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4. CyMMma noCTyIUICHHH Ha cueTa KJIMEHTA 3a MOCIEAHUN MeCSI

5. Jloxon KjiueHTa

6. CymMmapHbIif OaaHC Ha cueTax KJIUEHTA
Taxkum oOpazom, MOAENb HCIONB3YeT KaKk WH(POPMALMIO IO KOMMYHHKALUH KiHeHTa ¢ baHkow,
TaK U €ro AeHEeKHbIE CPEACTBA HA cueTax baHka.
[0086] CTouT OTMETHTBH, UYTO UTOTOBOE NPHU3HAKOBOE MPOCTPAHCTBO, B 3aBUCHUMOCTH OT
pemaeMoil 3amaun kiaccuukauuy, OyAeT comep’kaTb CBOW YHHKAJIbHBIA HAOOp MPHU3HAKOB.
CoOTBETCTBEHHO yKa3aHHbIE MMPU3HAKU NMPUBEAEHb! HCKJIIOUUTENBHO ISl TOHUMAaHUs IPUHLNIIA
peanusanuy 3asBJI€HHOTO TEXHMYECKOrO PELIeHUs U He NPU3BaHbl OrPAHMYMBATH BAPHUAHTHI
peanusanuu.
[0087] Ha srame 170, nmocie oOy4deHus: MOAENH, TAK:KE BBITOJHSIOT KATUOPOBKY MOMEIH,
nojiydeHHo Ha »Tame 160. Tak, Hampumep, KanuOpOBKAa HMTOTOBOW MOJAETH MOXKET OBITh
OCYIIECTBIIEHA MOCcpencTBOM Mozenu Isotonic Regression.
[0088] Paccmotpum Hosiee moapoOHO YKa3aHHBINA MPOLIECC.
[0089] B 3asBIeHHOM pelIeHWH Ka4eCTBO MOAENHU U3MEPSIN ¢ MOMOIIbKD MeTpuku Gini,
MOJIYYCHHOM Ha Jaracere aid Banupauuu. Jlatacer s Bajdujallud HMTOrOBOM MOAENU
AaBTOMATHYECKH HACTPAHMBAJICS IO CIEAYIOLIEMY aJrOpuUTMy. OepyTcs AaHHbIE H3 CITHUCKA
MPU3HAKOBOrO MPOCTPAHCTBA UTOFOBOM MOJEIH U3 CIEAYOLIErOo MECALA U CKOPATCS ¢ MOMOLIBIO
sql-ckpunta mroroBoit monenu. IlonydeHHBIH CKOp KIMEHTa JHKOWHHUTCS C AaHHBIMH O (akTe
HACTYTUICHHS LIEIEBOTO COOBITHS B CIEAVIOIIEM MECSIIIE TIOCIEe CKOPUHTA.
Mertpuku kiaccu(pUKaLny, OTYUYEHHbIE Ha TAHHBIX U3 Mecsila 00yUeHHs! 1 TaHHBIX, TOJyYeHHbBIX
U3 CIIEAYIOIIEro Mecsua nociae o0yueHus, MpuBeaeHsl B Tadbmuie 1.

Taoauuna 1. Pacnpenenenue kianentos B Train u OOT BeiOopke.

JlanHble as JlanHble aus
00ydeHust BaJIUAALUH

Mecsg, 2022-11-30 2022-12-31
Bcero xmeHTOB 9118 9215
Taprer xmeHTH 659 594
Heraprer xmeHTE 8459 8620
Target Rate, mons 7.2% 6,5%
GINI 59,04% 58,76%

Pesynbrarel cpaBHeHMst MeTpuku (ini IMOKA3bIBAIOT, YTO 3asBJIEHHBIH CIOCOO HECHIJIBHO
YMEHBIIAET METPUKY B TEUEHUE BPEMEHU.

[0090] Ha stame 180 ocymectBisiroT 00paboTKy AaHHBIX, C MTOMOIIBI MOJEIHA MAITHHHOTO
oOyueHwus1, monydyeHHOH Ha starne 160, B xone KOTOPOU MONYyYarOT BEPOSTHOCTh HACTYIUICHUS

LIEIEBOrO COOBITHS IJI pelraeMoi 3anaun kinaccudukanmu. Tak, B 3asBIEHHOM pPELICHUH, B
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OJHOM YaCTHOM BapHAaHTE OCYILIECTBICHMs, B OOYYEHHYIO MOJENb MAIIUHHOTO OOyYeHHs,
OTIPABISIOT HaOOp NaHHBIX, KOTOpble HeoOXoammo oOpabotars. Tak, Hampumep, B KadecTBe
JAaHHBIX, KOTOPbIe 00pa0aThIBAIOTCS C MOMOIIBIO YKA3aHHOW MOJIEITH, B OTHOM YaCTHOM BapHaHTe
ocywecTeieHus, OepyTcst nannble, HanpuMep, S0000 akTUBHBIX KiMeHTOB. Kak yrmomMmuHajIoch
BbIIIC, AKTUBHBIMH KJIMEHTAMH SBJSIOTCS IOJb30BATENIH, KOTOPBIE COBEPLIANH 3aJaHHOE
KOJINYECTBO OOpaIleHNi B KOHTAKTHBIN [IEHTp, HAIIpUMep, XOTs1 Obl 1 obpamenne B Mecsi. Ctout
OTMETHTD, YTO THIT JAHHBIX, 00pabaTbIBa€Mblil CTeHEPHPOBAHHON MOJIENBIO, BCETIa COBMAAAET C
oOy4aromuMi JaHHbIMHA. T.€. ecliu pedb HaeT O NMPOTHO3MPOBAHWN HArPY3KH HAa KOHTAKTHBIN
LEHTP, TO TpeOyeTcsl ONpeNeNuTh KOJNUYECTBO IOJIb30BAaTENeH. AHAJIOTHYHbIE TpeOOBaHUS
BBIMTOJIHSFOTCSL M JUIA JPYruX 3amad, rae tpedyercs kiaccupukauus (Hampumep, IMpUeMHOe
oTaeneHue u T.71.). Jlanee, Ui MOJYYEHHBIX TAHHBIX, MOJENb BBIAAET MapaMeTp BEPOSTHOCTHU
3B0HKa. Ha OCHOBe yka3aHHOro mapaMerpa Kak pa3 W BBINOJHSIOTCS NEHCTBUs, CBSI3aHHBIE C
YKa3aHHBIM TUIIOM JaHHBIX. KpoMe Toro, 3HaueHue BepOsITHOCTEN 3BOHKA KIINEHTOB TAKKE MOXKET
OBITH MCIIOJIb30BAHO MPH (POPMHUPOBAHUU LITATA COTPYAHHUKOB, OOCTY)KMBAIOIIUX KOHTAKTHBIN
LIEHTP

[0091] Taxum oOpa3om, Ha sTare 180 ocymecTBisieTcs 00paboTKa JaHHBIX, B XOJI€ KOTOPO
NOJIy4alOT BEPOSATHOCTh HACTYIUIGHMsS LEJEBOrO COOBITHSL [JIsl  pelaeMod  3ajadu
KJIacCU(PUKALIAH.

[0092] Ha stane 190 BBINONHAIOT AEHCTBUE, COOTBETCTBYIOLIEE PE3yJIbTaTaM, MOJTYyYEHHbBIM
Ha otare 180.

[0093] Ha yxasanHoM stane 190, pesynapraT omnpeneneHuss BEPOATHOCTU HACTYIUICHUS
LIEJIEBOrO COOBITHS peInaeMoi 3a1auu KIacCu(UKALNHU MOCTYIIAET B CHCTEMY MPUHSTHS PELIEHHH.
Cucrema TpUHATHSA PELICHUH MOXET MPEACTaBIATb COOOH, Hampumep, cepBep, KOMITBIOTEp,
MJIAHIIET U T.J. U BBINOJHEHA ¢ BO3MOKHOCTBIO COBEPIIEHUs NEUCTBUI HA OCHOBE MOJY4€HHOTO
npenckaszanus. Hanpumep, TakumMu OEHCTBUSIMH MOTYT SIBISATBCA YIPEKAAOLINE AEHCTBUS,
CBsI3aHHBbIE C HEIOMYLICHHEM Meperpy3ku HHPPacTPyKTypbl opraHm3auuu. Tak, Nmpomoimkas
MIPUMEP BEPOSATHOCTH 3BOHKA B KOHTAKTHBIN LIEHTP, CUCTEMA MPUHATHUS PELIEHUIN BBIMIOJIHEHA C
BO3MO>KHOCTBI) BBIYMCJICHUS MJIOTHOCTH MOTOKA 3BOHKOB, HA OCHOBE JAHHBIX, MOJYUYE€HHBIX HA
sranie 180, w cpaBHEHHs TMOKa3aTeNell TIUIOTHOCTH C IMOKa3aTessiMH  O0OpyIOBaHMUS,
OOCITy’KMBAIOIIETO YKa3aHHbIE 3BOHKU. lIpM mNpeBbIIIEHWH TNOKa3aTesl IUIOTHOCTH BbIIIE
JOMYCTUMOTO 3HAYEHUs, HArpy3ka Ha KOHTAKTHBIA LEHTP MOXKET OBITh pacrpenesneHa MEXIy
APYTUMHU LEHTPaMU.

[0094] Taxum 06pa3om, B yKa3aHHBIX MaTepHaiaX 3asBKH PACKPBIT CIIOCO0 aBTOMATHYECKOTO

CO3aaHuA MOACIN MalllMHHOI'O O6yLIeHI/I$I AJI PEIICHUA 3a0a4n KJ'IaCCI/I(l)I/IKaLII/II/I.
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[0095] Ha ®wr. 2 mpencrasieH npuMep o0IIero BHIA BBIYUCIUTEIbHOU cuctembr 200,
KOTOpasi 00eCIeunBaeT PeaH3alHio 3asBJICHHOTO CIIOCO0a MITH SIBIISIETCS YaCThIO KOMITBIOTEPHOMN
CHUCTEMBI, HAINpPHUMEp, CEPBEPOM, MEPCOHAIBHBIM KOMIIBIOTEPOM, YACTBIO BBIYMCIUTEIBHOIO
Kjacrepa, obOpabaTeiBaoIiuM HEOOXOAMMBbIE MAaHHBIE Ui OCYLIECTBIEHHS 3asBJIEHHOTO
TEXHUYECKOTO PELICHUS.

[0096] B obmem ciydae cucrtema 200 conepkuT Takue KOMIIOHEHTBI, KaK: OIWH WK Oonee
npoueccopos 201, mo MeHpuliedl Mepe OnHy namsATb 202, CpeacTBO XpaHEHMs JaHHbIX 203,
untep(elicel BBOna/BeiBoAa 204, cpencrso B/B 205, cpenctBo ceTeBoro B3aumonenictaus 200,
KOTOpbIe OOBEANHSAIOTCS TIOCPEACTBOM YHHBEPCAIBHON IIMHBI.

[0097] IIpoueccop 201 BBIMIONHSET OCHOBHBIE BBIUYUCIUTENbHBIE ONMEPANH, HEOOXOIUMBbIE
i o0paOOTKM MaHHBIX MpH  BbIMOJHeHWH crocoba 100. Tlpomeccop 201 wucnonsser
HEOOXOUMbIE MALTTHOYUTAEMBIE KOMAH/IbI, COMEP KAIUECs B OTIEPATUBHOM mamsiT 202.

[0098] IMamsate 202, kak mpaBwio, BeimojgHeHa B Buae O3Y W COAEPKUT HEOOXOAUMYIO
MPOrPAMMHYIO JIOTUKY, OOECIIeUNBAIOINYIO TPpeOyeMbIii (PyHKIIMOHA.

[0099] CpenctBo xpaHeHus AaHHbIX 203 MoxeT BbIIONHATHCS B Bune HDD, SSD nuckos,
peiin MaccuBa, QudII-MaMsTH, onTudeckux Hakomureiaed undopmannu (CD, DVD, MD, Blue-
Ray nuckoB) u T. m. Cpencra 203 MO3BOJISIFOT BBIIOJIHSTH JOJTOCPOYHOE XPAHEHHUE PA3IIUNIHOTO
BUa HHPOpPMAMM, HANpPUMEpP HCTOpUU OOpadOTKHM TPaH3aKLHOHHBIX 3ampocoB (JIOTOB),
UICHTU(PHUKATOPOB MOJIb30BATENEH U T. II.

[0100] Jns opraHuzauuu paboThl KOMITIOHEHTOB cuctembl 200 u opraHmzanmu padoThl
BHEIIHUX TOAKIIIOYAEMbIX YCTPOHCTB MPUMEHSIOTCS pa3sindHble BUIbI HHTEp(deiicor B/B 204.
Beibop  coorBercTByROIIMX ~ HMHTEp(EHCOB  3aBHCHT OT  KOHKPETHOTO  HMCIIOJHEHHS
BBIYUCIUTEIBHOTO YCTPONCTBA, KOTOPBIE MOTYT MPENCTaBIATh COOOH, HEe orpaHnumnBasich. PCI,
AGP, PS/2, IrDa, FireWire, LPT, COM, SATA, IDE, Lightning, USB (2.0, 3.0, 3.1, micro, mini,
type C), TRS/Audio jack (2.5, 3.5, 6.35), HDMI, DVI, VGA, Display Port, RJ45, RS232 u 1. n.
[0101] Beibop unTepdeticoB 204 3aBUCUT OT KOHKPETHOrO HCIONHEHUs cuctembl 200,
KOTOpass MOXeT OBbIThb peajn30BaHa Ha 0asze INHPOKO Kjacca YCTPOWCTB, Hampumep,
NEPCOHANBHBI KOMITBIOTEP, MeHH(peiM, HOYTOyK, CEpBEPHBbIH KJacTep, TOHKUI KJIMEHT,
cMapTOH, cepBep U T. II.

[0102] B xadectBe cpencts B/B nmaHHbIXx 205 MOXKET HCHOJB30BATHCS. KIIABUATYPA,
IDKOMCTUK, JuCIUiell (CeHCOpPHBIH OUCIUIEH), MOHHTOp, CEHCOPHBIH JAWUCIUICH, TadIanm,
MaHHITYJIITOP MBIIIb, CBETOBOE IIEPO, CTHIIYC, CEHCOpPHAs IaHelb, TPEKOOJ, IMHAMUKH,
MHUKpPO(OH, CPEencTBa IOMOJHEHHOH PEaTbHOCTH, ONTHYECKHE CEHCOPBI, IUIAHLIET, CBETOBBIE
HUHIUKATOPBI, IPOEKTOP, KaMepa, CPeACTBAa OMOMETPUUECKOH HASHTU(UKALINH (CKaHEP CETYATKU

rjaasa, CKaHEp OTNEYATKOB MAJbLUECB, MOAYJIb PACIIO3HABAHUA FOJ'IOC&) U T. I
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[0103] CpenctBa cereBoro  B3ammopeWcTBusi 206  BBIOMpAIOTCS U3 YCTPOICTB,
o0ecrieunBarOIUil CETEBOI NpUeM U rnepenavy naHHbIx, HanpuMmep, Ethernet kapty, WLAN/Wi-
Fi monynb, Bluetooth moayns, BLE Mmonyne, NFC monyne, IrDa, RFID monyas, GSM monem u
T.n. C momoupto cpeacts 205 obecreunBaercss OpraHusanus OOMeHa NaHHBIMH MEXY,
Harpumep, cucremon 200, mnpencraBieHHON B BUAE CEpPBEpPa M XPAHWIMINEM JaHHBIX,
COIEp KaLIM TEePBbIA M BTOPOH HAOOPBI NAHHBIX Uil OOY4YEeHMs, 1O TNPOBOAHOMY HIIH
OecripoBOIHOMY KaHally mepenadn naHHbix, Hanpumep, WAN, PAN, JIBC (LAN), Uarpaser,
Hnrepuer, WLAN, WMAN i GSM.

[0104] KonkperHblii BbIOOp 3JeMeHTOB cuctembl 200 11t peanusanud  pasIUYHBIX
POTPaMMHO-AINMAPATHBIX APXUTEKTYPHBIX PEIIEHHH MOXKET BapbHPOBATBCS C COXPAHEHHEM
obecrnieunBaeMoro TpedyemMoro ¢ yHKIHOHATA.

[0105] IlpencraBnenHble MaTepuanbl 3asBKH PACKPBIBAIOT IMPEANOYTUTENbHBIE MPUMEPHI
peann3anuy TEXHUYECKOTO PEUISHUs U He TOJDKHBI TPAKTOBATHCS KaK OrPaHMYUBAIOIINE HHBIE,
YJacTHbIE NPUMEPHI €ro BOIUIOLIEHMs], HE BBIXOIALINE 3a Ipenesbl UCIpalIMBaeMOl IMpaBOBOI
OXpPaHbl, KOTOpPBIE SIBJISIOTCS OYEBHIHBIMU U CHELMAJHCTOB COOTBETCTBYIOIIEH oOJacTu
TEXHUKUA. TakuM oOpa3oMm, 00ObEM HACTOSIIEr0 TEXHHYECKOTO PEIIEHHs OrPaHHYEH TOJBKO

00BEMOM MpHIaraeMoi (hopMyJIbl.
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1.

DPOPMVYJIA

Crioco® aBTOMaTHUYECKOrO CO3JaHHsI MO MALTUHHOTO OOyYEHUs Ul PELICHUS 3a1adu
KJIacCU(UKALIUK, BBIONHSAIOIIMICA 1O MEHbIIEH Mepe OJHHM BBIUHUCIUTENbHBIM
YCTPOWCTBOM, U COAEP KALIUN 3Talbl, HA KOTOPBIX:

a) TOJyYaroT TEepBbId HAOOp MaHHBIX 1Jisi OOYYeHHS B COOTBETCTBHM C pelIaeMoun
3amadeit Knaccupukanyy, NpuueM yKa3aHHbIH HaOOp JaHHBIX CONEPIKUT, IO MEHBIIECH
Mepe: mepuox cOopa AaHHbIX M HAOOp MaHHBIX NPU3HAKOBOIO MPOCTPAHCTBA,
BKJIFOYAOLTNI KaTeropuaibHble M YHCJIOBbIE NPU3HAKK [JIsI PELIaeMOH 3amadu
KJIacCU(pUKALIUH,

b) monydaroT BTOpOH HA0Op HMAaHHBIX Ui OOYYEHHs, COAEpIKAIUN JaHHbIE O
HACTYTUICHHH LIEJIEBOTO COOBITHS PeLIaeMOi 3a71aun KIacCU(pUKALIUH;

¢) (GOopMUPYIOT penpe3eHTATUBHYIO BBIOOPKY AJisi OOyYEeHHsI MOCNIA HAa OCHOBE TIEPBOTO
U BTOPOro HabOpa JaHHBIX;

d) ompenensiroT apXUTEKTYPY MOJAEITH MAIIMHHOTO OOYYEHHs B XO/I€ KOTOPOI:

1. 3a7arT napaMeTp KadecTBa MOIEIH,
il. TOJYy4aloT HaYaJIbHOE KOJIMYECTBO AEPEBbEB MOMEIIH,

iil. BBIMOJHAIOT O0y4YeHHE MOJENN Ha TaHHBIX, IOJYYEHHBIX Ha 3Tare a) u b), npu
3aJlaHHOM Ha4YaJlbHOM KOJIMUECTBE JEPEBbEB, U CPABHUBAIOT I1apaMeTp
Ka4eCTBA MOJEIH C TOPOTOBBIM MAapaMETPOM KadeCTBa MOJEIH,

V. TIOBTOPSIFOT mar iii, PeKyppeHTHO yMEHbIIass KOJUYECTBO MACPEBBEB, IO
KPUTEPHsI OCTAHOBA;

v. (opMuPYIOT (aiin ¢ apXUTEKTYpPOH MOIEIH Ha OCHOBE KOJINYECTBA AEPEBBEB,
MOJIy4E€HHBIX Ha I1are iv;

€) ONpenessIIoT KOJIMYECTBO CYINECTBEHHBIX MPHU3HAKOB [UJIsI MOJENH MAIlUHHOTO
00y4eHHs1, IPUYEM B XOZI€ ONPEEIICHHUS YKa3aHHBIX IIPH3HAKOB:

1. TONMyYaroT apXUTEKTyPy MOAETH MAIIMHHOTO OOy4YEHUs, ONpEeNeNIeHHYI0 Ha
stane d) u mapamerp KadecTBa MOJAEIH,
ii. momy4aroT HabOp AAHHBIX MPU3HAKOBOI'O MPOCTPAHCTBA,

ill. KCKJIOYAIOT MO MEHbIIEH Mepe OAWH NPHU3HAK W3 Habopa U BBIIOJHSIOT
oOyueHue Moaenu;

V. ONpenensoT Ka4eCTBO MOJENN U CPABHHUBAIOT €r0 C IIOPOTOBBIM MAPAMETPOM
Ka4eCTBa MOJEIH,

V. TIOBTOPSIOT LIATH 1i-111 JO KPUTEPHsI OCTAHOBA;
vi. (Gopmupyror HaOOp CYIIECTBEHHBIX MPHU3HAKOB HA OCHOBE JIAHHBIX,

MOJIYYCHHBIX Ha IAre v,
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f) renepupyroT Monenp MalmTMHHOrO OOy4YeHHs HAa OCHOBE MAHHBIX, IOJIYYEHHBIX Ha
sramax d) W €), W BHINOJHAIOT OOyYEHHE YKa3aHHOM MOJENH C TOMOIIBIO
penpe3eHTaTUBHON BBIOOPKH, MOJyYEHHOH Ha 3Tare c);

g) BBINOJHAIOT KATMOPOBKY MOZEIH, MOJYYeHHOH Ha 3Tarne f),

h) ocymecTBIsiFOT 00pabOTKy MAHHBIX, ¢ TOMOINBIO MOJETH MAIIMHHOTO O0y4YeHUs,
NOJIy4eHHOW Ha 3Tame f), B XO#e KOTOPOH MOJy4arOT BEPOSTHOCTh HACTYTUICHHS
LIEJIEBOTO COOBITHUS sl peIaeMoi 3a1a4u KJiacCu()UKaLNY;

1) BBINOJHSIOT NEHCTBHE, COOTBETCTBYIOIIEE PE3yJIbTaTaM, IOJYYeHHBIM Ha dTarne h).

Crmoco6 mo m. 1, XapakTepu3yOIIHICS TEM, YTO MEpBblii HAOOp MaHHBIX SIBJISETCS

,
penpe3eHTaTUBHBIM HA0OPOM JTaHHBIX.

Criocob mo m. 1, XapakTepU3yIOIIMIACSA TEM, YTO KaTeropHaJbHble MPU3HAKU MPEACTABISIIOT
co0Ol TO MeHbIIEH Mepe CIEAYIIUe MPU3HAKH. TIOJ, CEMEWHOE IMOJIOKEHHE, TOpO.
MPOXKUBAHUA.

Crioco0 o 1. 1, XapakTepu3yoIUNHCS TEM, YTO YUCJIOBbIC TPU3HAKH MPEACTABIISIIOT COOOH 1O
MEHBIIEH Mepe CIEAYIOLINE MPU3HAKH: BO3PACT, KOJHMUYECTBO OOPAIIeHUH MTOIb30BATENS.

Croco®6 mo m. 1, XapakTepu3yIOLIMICS TeM, 4YTO KPHUTEPHH OCTAHOBA OMNPEACIICHHS

>
APXUTEKTYPhl MOJIEIH MAIIMHHOTO OOy4YEHUsI TNpencTaBisieT coOOH Mo MeHbInel Mepe
napameTp, XapakTepU3yIOIHH MHUHUMAJIbHOE KOJIMYECTBO JEPEBbEB MOJAEIN MALIMHHOIO
oOy4eHHs, TIPU COXPAHEHHH MapaMeTpa KadyecTBa MOAENIH MALIMHHOTO OOYYEHUs BBILIE
MOPOrOBOro NapaMerpa Ka4ecTsa.

Croco®6 mo m. 1, XapakTepu3yIOLIMICS TeM, 4YTO KPHUTEPHH OCTAHOBA OMNPEACIICHHS

2
CYIIECTBEHHBIX NMPU3HAKOB INPENCTABISACT COOOM MO MEHbIIEH Mepe MOPOTOBBINA MapameTp
Ka4€CTBE MOACIIN.

Croco®6 mo m. 1, XapakTepu3yIOIIMHCS TeM, YTO pelaemas 3afada KiIacCU(pUKALIH

,
NPEACTaBIsIeT COOOM MO MEHbLIEH Mepe BEPOATHOCTb 3BOHKA KJIMEHTA B LIEHTP 00paboTKH
3BOHKOB.
Crocob mo m. 1, XapakTepu3yOIMIACS TeM, YTO ASHCTBHE, COOTBETCTBYIOIIEE pelraeMoit
3amade  KiacCUpUKALMK, TPEACTaBIsieT COOOH pacmpenejeHue Harpy3kd MeEXay
obopynoBaHueM, 00CITy KHBAIOIIHM LEHTP 00pabOTKH 3BOHKOB.
Cucrema aBTOMaTHYECKOIO CO3aHus MOA€CIN MAIITMHHOI'O O6yLIeHI/I$I AJI peHICHUS 3aaavn
KJIacCU(UKALIUH, CONEPIKALLAS:

® 110 MEHbLIEH Mepe OAUH MPOLECCOD;

e 110 MeHbIleH Mepe OJIHy MaMATb, COEJUHEHHYIO C MPOLECCOPOM, KOTOpasi COAEPKUT

MAIIUHOYUTACMBIC MHCTPYKIHH, KOTOPBIC MPU HUX BBINOJHCHUU IO MeHbIIeH MEpE

OITHUM TIPOLIECCOPOM 00ECTIEYHBAIOT BBIOJIHEHUE criocoda mo modomy u3 mm. 1-8.
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