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MAIIMHHOTO 00Y4€HHs, B YaCTHOCTH K CHOCOOYy M CHCTEME pacueTa KOJIHYECTBA ITOCTABOK NPOLYKLIUH
JUISL TIOTIOJHEHMS 3aracoB. TeXHWYECKHWH pe3yJbTaT 3aKIII04aeTcsl B IOBBIIICHHH TOYHOCTH pacdera
JIAHHBIX, OTOOpa)KaeMbIX KOJIMYECTBO MPOAYKIMH, HEOOXOJUMOW JJIsi BOCIIOJHEHHS 3allacoB B MECTE
ux mnorpebnaeHus. TeXHWYeCKUH pe3ynbTaT JOCTHUraeTCs 3a CYET OCYILIECTBICHHS KOMIBIOTEPHO-
peanmmsyeMoro crocoba pacuera KOJMYEeCTBAa IIOCTABOK IIPOAYKIMH [UIS TIOTOJHEHHs 3alacos,
BBINOJIHSEMOT'0 ¢ IOMOIIBIO MPOLIECCOPa U COAEPIKAILETO ITAMbI, HA KOTOPBIX a) MOTy4aloT, 10 MEHbIIEH
Mepe, JaHHbIE, XapaKTepPH3YIOIHEe MECTO MOCTABKHU 3alacoB, BKIJIIOUAIONIHE B ceOs, IO MEHbLIEH Mepe,
JaHHBIC O TIPOW3BEIICHHBIX OIEpalusixX; b) OCYLIECTBISIOT BEKTOPH3ALMIO MOIYyYCHHBIX JAHHBIX; C)
BBITIOJIHSIOT OTOOpP IMPU3HAKOB BEKTOPH30BAHHBIX JAHHBIX, 0 KOTOPBHIM OCYIIECTBISIOT MOCTPOCHHUE
[0 MEHbBIIEH Mepe OIHON MOAENN MAIIMHHOTO OOy4eHHs C MOMOIIBI TEXHOJIOIMH aBTOMAaTHYECKOTO
MamuHHOr0 00yuyeHns (AutoML); d) ocymecTBissIOT IpOrHO3MPOBAHKE PACXOJla 3aracoB B 33JaHHOM
BPEMEHHOM JIMaNa3oHe C IMOMOIIbI0 chOPMHUPOBAHHOM 1O MEHBINEH Mepe OAHOW MOAENN MallMHHOTO
00yueHus1, 00y4eHHOH Ha IIPOU3BEACHHBIX ONEPAIMAX VIS yIIOMSHYTOTO MECTA IOCTABKH; €) OIPEIEISIIOT
KOJIMYECTBO 3alacoB JUIs NOMNOJHEHUS B YINOMSHYTHIH BPEMEHHOW MEpPHON AJIsl YHOMSHYTOrO MecTa
MIOCTaBKH.
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MIIK: GO6F 17/00, GO6N 20/00

CIHOCOBb U CUCTEMA PACYETA KOJIMYECTBA NOCTABOK ITPOAYKIUUA JIA
HHOIMOJIHEHUA 3ATTACOB

OBJIACTDb TEXHUKH

[0001] Hacrosimee TexHUYeCKOe pelleHHe OTHOCUTCS K OOJAaCTM  KOMITBEOTEPHBIX
TEXHOJIOTHI C IMPUMCHCHHUEM TEXHOJIOTHA MAaIIHHHOTO O6yLIeHI/I$[, B 4aCTHOCTH, K CHOCO6y u

CUCTEME pacueTa KOJUYECTBA NOCTABOK MPOAYKLUHU JJIs1 TIOTIOJHEHUS 3a11aCOB.
YPOBEHDb TEXHUKH

[0002] HsBecTHbIE CYLIECTBYIOIIME pELIEHUsT OCHOBaHbl HA MCIOJB30BAHUM [JAHHBIX O
TEKYIIUX YPOBHSAX 3aIacOB COOTBETCTBYIOLIEH MPOAYKLHUH, a TaKXe O XapakTepe/yCIOBHSX
Oynymiero crpoca. B uactHoCTH, B KJIaCCH4ECKON MOCTAHOBKE 331a4H YIIPABJIEHUEM JIOTUCTUKON

UCTIONIB3YeTCs MaTeMaTideckast Moesib Newsvendor (Tak e U3BeCTHas Kak mpodjiemMa ra3eTunka

— Newsboy), npeanosararomasi Hatu4dre nHpopMauuu 00 o0bemMax 3arnacoB M CTOXACTHUYECKHUX
CBOMNCTBAxX CHpOCa/moTpeOIeHnsI COOTBETCTBYIOIIHNX MPOIYKTOB.

[0003] CymecTByromue peneHus B JaHHOH 00J1aCTH TEXHUKU KaK MPaBHJIO HATIPABJICHBI HA
NPOTHO3MPOBaHKE OYAYIIUX MOCTABOK TOBAPOB, MCXOJS M3 paHee M3BECTHBIX CBEAEHMH 00 MX
UCTIONIb30BAHUM, YTO IO3BOJISIET CIIPOrHO3UPOBATh TpeOyeMoe KOJIUYECTBO JUIs IOMOJHEHUS
3a11acoB.

[0004] [IpumepoM Takoro peuleHusl SBISETCS CHNOCOO, OMHMCAHHBIA B  IATEHTE
CN104573840B (Second Military Medical University SMMU, 01.09.2017), kOTOpbIii ONMUCHIBAET
CHCTEMY TIOMOJIHEHHs 3alacoB € NPUMEHEHWEM MAIIMHHOTO OOYYeHHs, OCHOBAaHHYK Ha
MPOTHO3UPOBAHUM HUCTOLICHUSI 3arMacoB TOW WJIM WHOW, MCXONA M3 CBEICHUN O MOCTaBKax,
COBEpIICHHBIX paHee.

[0005] B marentnoii 3asBke CNI111815244A (SHANGHAI SHANSHU NETWORK
TECHNOLOGY Co. Ltd., 23.10.2020) onmchIBaeTcsl MOAXOJ MPOTHO3UPOBAHHS KOJNYECTBA
NPOAYKLMU [AJii BOCIOJHEHHUS 3aIlacoB, MCXOHS M3 PETPOCHEKTHUBHBIX JAHHBIX pacxoaa
NPONYKIIMH, TPUMEHSIEMON IS AalIbHEHIIero 00yUeHHsI MOJIETH MAIIHHHOTO O0YYEeHHUSI.

[0006] ITomumMo 3TOro, Takke NPEACTABICH pPsiA PEUIEHUN 3aJadyd NPOTHO3UPOBAHUS
cnipoca/moTpedeH st Ha OCHOBE CerMeHTalnK/KitacTepr3anun norpedurenei — cMm. «Forecasting
Supply Chain Demand by Clustering Customers», «KDYNAMIC CLUSTER BASED MARKOV
MODEL FOR DEMAND FORECASTING» u np. B ocHoBe Takoro noaxoaa HUCHONb3YyeTCs



BBIZIEJIEHHE KJIACTEPOB (CErMEHTOB) MOTPeOUTENEH, KOTOPBIE B NalbHENUIIIEM HCIIOIB3YIOTCS IS
NPOTHO3UPOBAHUS.

[0007] IIpencraBneHHbIE CHCTEMBI P 3TOM UCTIONB3YIOT HHPOPMAIIHIO 00 OCTaTKaX IPYyTruX
norpedurenei, a kiaccupukanmus MU KiIacTepuzalus SBJSIETCS NPOMEXYTOUYHBIM INAroM JJIs
BBIPAOOTKY MPEACKA3aHUN It TOYEK MOTPeOIeHNs], B KOTOPBIX JaHHBIE IO OCTaTKaM HJIH CIIPOCY
OTCYTCTBYIOT.

[0008] OOwmuM HETOCTaTKOM HU3BECTHBIX IMOAXOMOB M3 YPOBHS TEXHUKU SIBIISIETCS
HEOOXOMUMOCTh CBEICHUI O CYIIECTBYIOLIMX 3amacax MOTPeOUTeNss MM MeCTa IMOTOJTHEHUs
3aracoB, 4T0 HeoOXomumo it (pOpMUPOBAHHS PETPOCIEKTUBHON MOAENH ISl JaJbHEUIIero

MPOTHO3UPOBAHMUSL.
CYINHOCTDB U3OBPETEHUA

[0009] [IpemaraeMblii  MOAXOA ~ TO3BOJSIET  PEIINTh  TEXHUYECKYHD  TIpodiemy,
3aKJIIOYAIOIIYIOCS. B OTCYTCTBHE BO3MOKHOCTH MPOTHO3UPOBAHMS KOJWYECTBA MPOAYKLUU IS
BOCITOJTHEHHSI 3a11acoB 0€3 CBEEHNH O CYLIECTBYIOIINX 3aracax noTpeOuTens.

[0010] TexHUueCcKkuil pe3ynbTaT 3aKII0YaeTCsl B MOBBIIIEHUH TOYHOCTH PacyeTa JaHHBIX,
0TOOpa’KaeMbIX KOJWYECTBO MPOAYKLHH, HEOOXOAUMOHN JJIsi BOCIIOJHEHUS 3aM1aCOB B MECTE UX
noTpeOneHus.

[0011] TexHu4yecku pe3yabTaT AOCTUIAETCS 3a CYET OCYUIECTBJICHHUS KOMIIBIOTEPHO-
peanu3yeMoro crocoda pacdera KOJMYECTBa IMOCTABOK MPOAYKLUH JUISl MOTIOJHEHUs 3aracoB,
BBITIOJIHSEMOIO € MIOMOILBIO MIPOLIECCOPA U COAEPIKALLETO 3TAIlbl, HA KOTOPbIX:

a) TOJNY4YalOT O MEHbIIEH Mepe JaHHbIe, XapaKTepU3YIOILIHe MECTO MOCTaBKH 3aIacos,
BKJIFOYAIOIIHE B CeOsl IO MEHBLIEH Mepe TaHHBIEe O MPOU3BEICHHBIX OMEPALHSIX;

b) OCYIIECTBISIOT BEKTOPHU3ALHIO TOJYYEHHBIX NaHHBIX;

C) BBIMOJIHSAIOT OTOOP MPU3HAKOB BEKTOPHU30BAHHBIX JAHHBIX, IO KOTOPBIM OCYIIECTBIISIOT
NOCTPOCHHE IO MEHbIICH Mepe OMHONH MOAENH MAIIWHHOTO OOy4YeHHs C TOMOLIBO
TEXHOJIOTUH aBTOMATHYECKOT0 MAIMHHOTO 00yueHus (AutoML);

d) OCYIIECTBISIOT MPOTHO3MPOBAHUE PACXO/IA 3aIACOB B 3aJaHHOM BPEMEHHOM JTHATIa30HE C
TIOMOIIBIO COPMHUPOBAHHOM IO MEHBIIEH Mepe OJHON MOJENH MAITHHHOTO OOy4YeHUs,
00y4eHHOH Ha MPOU3BENEHHBIX OMEPALUSX IS YIIOMSIHYTOrO MECTa TIOCTABKH,

€) ONpEenessIIOT KOJMYECTBO 3aIacoB JJISI MOMOJNHEHHS B YIOMSIHYThIH BPEMEHHOM MepHoa
IUIsl yIOMSIHYTOT'O MECTa MOCTABKU.

[0009] B onHOM M3 YacCTHBIX MPHUMEPOB peaNn3aluu Crocoda JaHHbIE O MPOHM3BENEHHBIX

OrepaLsaX BKJIIOYAIOT B ce0sl MO MEHbIIeH Mepe OJHO M3: IUIaHbl M (PaKThl MPONAXK, AyIUT



MPOU3BEACHHDBIX onepaum‘/'l, AaHHBIE W3 TPEKUHI-CUCTEM, YHCJICHHOCTb COTPYAHUKOB MECTaA
NIOCTaBKU 3aMacoOB, paHee NPOU3BeeHHbIE TOCTaBKH TOBAPOB.

[0010] B npyrom gacTHOM mpuMepe pean3aiy crocoda TPEeKUHT-CUCTEMBI IPECTABISIOT
co0Ol aBTOMAaTU3MPOBAHHBIE CHCTEMBI YIE€TA TOBAPOB.

[0011] B npyrom yacTHOM mpumepe peanusanyM crocoda Ha dTamne a) JOMOJHHUTENBHO
HOJIy4al0T TIO0 MEHbINEHl Mepe OIHU JaHHbIe, BBIOMpAeMble W3 TPYMIbL pPEXUME padoTHI,
Ie€OIO3ULHs, PaHee OTIIPABIEHHbIE MOCTABKU, KOPPEKTHUPOBKHU MOCTABOK, PACXOABI UM OCTaTKH
3aI1acoB.

[0012] B npyrom dwacTHOM mpumepe peanusanmu Crnocoda MHOOpPMALMIO MO O0BeMaM
MOCTaBKH 3aI1acoB MEPEJAl0T B aBTOMATU3UPOBAHHYIO CUCTEMY 3aKa3a TOBApOB.

[0013] 3asiBIIEHHOE pellleHNe TaKXKe Peann3yercs C MOMOIIBIO CHCTEMBI pacyeTa KOJN4eCTBa
MOCTAaBOK MPOAYKIHNH AJisd MOIMOJIHEHUA 3alaCoOB, KOTOpasd COACPIKUT IO MeHbIIIEN MEPE OOUH
npoueccop u 1o MEHBIIIEN MCPE OJHY MaMAThb, XPAHALIYIH0 MAIIUMHOYUTACMbIC HHCTPYKLNH,

KOTOpBIE MPH UX UCTIOJHEHUH MPOLIECCOPOM PEATH3YIOT BBILIEYKA3aHHBIH CIIOCO0.
KPATKOE OITHCAHUE YEPTEKEN

[0014] @ur. | nwurocTpUpyeT GII0K-CXEMBbI BBIIIOJHEHUS 3asBJICHHOTO CI1ocoda.

[0015] @ur. 2 WUTIOCTPUPYET OOIIYI0 CXEMY BBIMUCIUTEBHOTO YCTPOHCTBA.
OCYHIECTBJIEHUE U30OBPETEHUA

[0016] HenoctynHOCTh AaHHBIX MO pacxofgaM MM OCTaTkaM TOBApOB B MeCTax IJis
NPOTHO3MPOBAHUS UX TMOMOJIHEHUsI (HATIPUMep, Mara3uHbl, O(UCHI, TOYKH MPOJAK U T.I1.) JEaeT
HEBO3MOXKHBIM HCTIOJIb30BAHHME “‘KJIACCHUECKOro” TMOAXOJa, OMUPAOLIErocs Ha H3BECTHOCTH
KOJIMYECTBEHHBIX TaHHBIX paHee MOCTABJIEHHOrO TOBapa W (hakTa e€ro pacXoJOBaHUs, TaK Kak
UCTIOJIb30BAaHUE MOJIENIM MPOTHO3UPOBAHMS HA YPE3aHHBIX JAHHBIX MO3BOJISIET JIUIIb OLEHUBATH
BEPXHIOK (IOCTATOYHYIO) TPAHMIY TOBAPOB, HEOOXOAUMBIX ISl AESITEIbBHOCTA MECTa MOCTaBKH
3aracos.

[0017] Ha ®ur. 1 npuseneHa 6110k cxeMa 3asiBjieHHOTO criocoba (100) pacdera konudecTBa
TIOCTABOK MPONYKIUHU JJIsl MOTIOJTHEHHSI 3aMacoB, KOTOPBIH MOET BBIMONHATHCS C MOMOIIBIO
BBIYUCIUTEIIPHOTO YCTPONCTBA, oOecreynBaomero oopadoTky KOMaHA MPOTPAMMHON JIOTHKH.
Ha nepsom sTane (101) cobupaercst HaOop JaHHBIX, XapaKTEPU3YIOLINX MECTO IIOCTABKH TOBAPOB
st BO30OHOBJIeHHsT 3armacoB. Kak ObUIO yKa3aHO BBIIIE, TAKUM MECTOM MOXKET BBICTYIATh,

Harpumep, opuc, Mara3uH, TOYKa MPOJaX, aBTOMATH3UPOBAHHBINA CKJIaX U T.IL



[0018] Ilon TepMUHOM «TOBap» M «3amacbl» B HACTOSILIEM PELICHUM CIEAYeT MOHUMATh
MaTepHuajgbHbIi OOBEKT JO0Oro BHAA, KOTOPBIH HMEET CBOHCTBO pAaCXOAOBaHHS IPH
OCYILECTBJICHUU JIEATENIbHOCTH HA MECTE IIOCTABKH, HAIIPUMEp, KaHLEIIPCKUE PUHAAIEKHOCTH,
NPONYKTBI, HATUTKH, NOJAPOYHbIE HAOOPHI U T.II.
[0019] Ha stame (101) mony4aroTcs nOaHHbIE, OTpakaroiue (aKTOPbI, BIHSIOIAE Ha
cripoc/motpedieHne TOBapOB Ha MNPOTHO3UPYEMOM MecTe moTpebseHus. B kauecTBe Takmx
(akTOPOB BHICTYNAIOT AB€ OCHOBHBIE TPYIIITbI IPU3HAKOB!
— MeTtanH(OpMAIHUs MO MECTY TIOCTaBKH TOBapa (HAIpUMep, FeONO3HLIUs, PEKUM paboThl,
uH(pOPMALHS TIO TIEPCOHAITY );
— wuHpOpMaIHs O MPOU3BEICHHBIX OMepalusaX (TUlaHbl U (aKThl MPOAAXK, ayIUT
NPOM3BEIEHHBIX ONEpalUi, JaHHbIE U3 TPEKUHI-CHCTEM Y4€Ta TOBApPOB).
[0020] [Tpumep MeTanH(pOpMALTH O MECTE MOCTAaBKU MpuBeaeHa B Tabmume 1.

Tabnuma 1. Meraunpopmaius 0 MeCTe TOCTaBKH.

HanmenoBanune Tun
Onucanue
moJist JAaHHBIX
material varchar(255) | Homenknatypa
vsp_id int WNaenmuduxarop opuca
count predict double Paccunrannas moctaBka B KOJTHYCCTBE HOMECHKIATYPHI
INMoaTeeprkacHHAs OTHpaBKa CO CTOPOHBI odrca B
count_approve double
KOJTMUECTBE HOMCHK/IATYPBI
send double @DakTHYCCKU OTIPABICHHOE KOJI-BO HOMECHKIIATYPBI
period tinyint IMepuox nocrasku

) KonmuectBo pabounx mHed B paGouei Heaene mecra
week days count | int

IIOCTAaBKH
work weekend tinyint PaGoraeT /i 1o BBIXOIHBIM
rb30_count double KimraectBo cpoUHBIX 3aKa30B MOCTIC MOCTABKH

Komnuectso CAUHUL] HOMCHKJIATYPBI, OTIIPABJICHHOC B
rb30_sum double
CPOYHBIX 3aKa3ax

. KomuuecTBO HOMEHKIATYPHI, OTIPABICHHOEC B 3TOM
send_with rb30 | double
Mecsne, Bcero. PaccunteiBaetes kak sent + rb30_sum

CraaxkeHHOC OTIPABICHHOC KOJIYICCTBO
target double
HOMCEHKIATyphl. LleaeBas mepeMeHHas 1711 IPOrHO3a.

] KoauuecTBo cpouHbIX 3aKa30B MOCIE MOCTABKU | MecsIy
rb30_count shift | double
Ha3aj




) KommecTBO HOMEHKIATYPHI, OTIIPABICHHOE B CPOTHBIX
rb30_sum_shift | double
3akaszax 1 mecsir Hazan

workers num int KommuecTBo cOTpyJHUKOB

CyMMapHOE CrIQKEHHOE OTHPABICHHOE KOJIMYCCTBO
HOMCHKJIATYpHl 3a mocaeanue 12 mecsne (cymma
sum_year double
3HAYCHHUN LEICBOH MEPEeMECHHOHW 3a mocneanue 12

MECSIILIEB)

CyMMapHOE CrIQKCHHOC OTIPABICHHOE KOJIUYCCTBO
HOMCHKJIATYPhl 3a TMOCICAHHEC 3 Mmecsua (cymma
sum 3m double
3HAUCHHUH LEICBOM ICPEMCHHOH 3a MOCACAHHC 3

MeCsIa)

CyMMapHOE CIrIIQKCHHOC OTIPABICHHOC KOJIUYCCTBO
HOMCHKJIATYPhl 3a MOCACAHHE 6 Mecsaues (cymma
sum_6m double
3HAUCHHUI LEJICBOM NECPEMCHHOH 3a mociaeaHue 6

MECAIICB)

CpeaHee CriaaKEHHOEC OTHPABICHHOC  KOIHYECTBO
avg_year double HOMCHKJIATYPBl 3a ToA (CPCAHES 3HAYCHHU IICJICBOU

MICPEMEHHOM 3a mocieaHue 12 Mecsues)

Cpeanee CriaakeHHOEC OTHPABICHHOE  KOIHYECTBO
HOMCHKJIATYphl 3a mocieaHue 3 Mecsua (cpeaHee
avg 3m double
3HAUCHHUH LIEICBOH TEPEMECHHOH 3a MOCIeAHHE 3

MecsIa)

CpeaHee CriaakeHHOEC OTIPABICHHOC  KOIUYECTBO
HOMCHKJIATYPB 32 TMOCJICAHHEC 6 MecaueB (CpeaHee
avg_6m double
3HAUCHHUH LE/ICBOM NECPEMCHHON 3a mocacaHue 6

MECSILICB)

PaszHuia B KOJI-BEC COTPYAHHUKOB B TEKYIICM U
people delta double
TIPS ABLAYIIEM MECSIIC

o KonmuecTBo HEHYIEBBIX MECALEB U3 MOCACIHUX 12TH,
not_null months | tinyint
HCTIONB3YEMBIX A1 OOYUEHHUST MOIETH

dt nt Mecsr mocTaBKu

[0021] B Tabnuie 2 npuBeAeHb MPUMEPHI MPU3HAKOB, XaPAKTEPU3YIOIMHUX UHPOPMAIUIO O
MPOBEACHHBIX OMEpPALUsIX Ha MpuMepe OAHKOBCKOTO OTHEJICHHMSI.

Tabnuma 2. [IpusHaku uHGOPMALIUK O MPOU3BEACHHBIX ONEPALIUSIX.

Tun
HaumMeHnoBanue moJist Onucanue
JAHHBIX




vsp_code varchar(255) | MaeHTH(pHKATOp MECTA OCTABKH
product g 516 int Komaectso onepauutii B rpynne 'Pacuetssie cuera I0JI'
product_g 439 int Kosmriectso omepauuii B rpynme TlepeBoas! U MIaTeKH'
product_sg 334 int Kosmriectso omepauuii B rpynme TloTpeOuteabckuit Kpeut'
Komuuectso onepauutii B rpymme 'KopoGounoe ctpaxosanue "3anmmra ot
product_688 int TpaBM" ctpaxosas cymma ot 400 000 zo 600 000 (crommocts o1 2800)
PacmmpenHoe moxpeitue'
) Kommuectso onepauuii B rpymme 'JI06p0OBOIEHOE CTPAXOBAHHE JKH3HH 1
product_475 int
300POBbBS TS ACPIKATENCH KPEIHTHBIX KapT'
) KommiaectBo omepauuii B rpynme 'VIHIWBHIyaTbHBIH WHBECTHIIHOHHBIH
product_495 int
cuer’
KommiaectBo omepauuii B rpymmne 'CTpaxOBaHHE JKH3HH H 3A0POBBS C
product_403 int BEIOOPOM IAPAMETPOB (CTPAXOBOH CYMMEIL, CPOKA CTPaxXOBAHWA H
BEITOmOMpHOOpeTarers)
) Kommiectso omepamuii 8 rpymie '[leGeToBble KapTel ¢ oBepapadroM
product_sg 340 int
(3apmatHeie)'
product_sg 347 int Komriectso omepauuii B rpymmne TIpoxykrst HIT® Coepbanka’
product_634 int Komriecrso omepauuii B rpynme TIpoxykr "T'opu3osT 300poBEa™
) Kommiectso omeparuit B rpynne 'CTpaxoBaHHE >XH3HH H 340POBBS
product_601 int
Byaymmii kamutan (THO B3HOCA €KETOTHEBIIH)'
) Komuaectso omeparuii B rpymme 'Kopobouroe cTpaxoBaHne OaHKOBCKHX
product_683 int
kapt "C6eperu ¢puraHce" (Ctoumocts 2400 — 3400)'
product_sg 332 int Koumriectso omepauuii B rpynme 'KpegurHsie KapTsr'
product_sg 341 int Kom4aectro onepauuii B rpynmne 'Bximagsr
] Komuuectso omeparuii B rpynme 'Kopo6ounoe ctpaxoBaHne OaHKOBCKHX
product_686 int
xapt "Coeperu ¢punaHce" (CToumocTs 01 6601)
] KomudaectBo omepamuit B rpymme 'Jlwuynas agebetoBas kapra 0e3
product_361 int
osepapadra MasterCard Standart'
) KommiaectBo omepauuii 8 rpymne 'KopobGounoe crpaxoBanue "3ammura
product_610 int
kBapTupsl", "3amura qoma" (croumocts 3490)
) KommiaectBo omepamuit B rpynme 'CTpaxoBaHHE >XH3HH H 340POBbS
product_603 int
Byaymmit kamutan (THI B3HOCA €KEMECAIHEINH)'
KomuaecTso onmeparuii B rpymme ' JJoOpOBOIEHOE CTPAX0BAHKE KH3HH HA
product_650 int CIIy4ai AHATHOCTHPOBAHKS KPHUTHUECKOTO 3200 ICBAHI (CyMMa KpeIuTa
ceerme 600000 py6.)'
Komuectro onepauutii B rpynme 'KopobGouHoe cTpaxosaHue "3ammra oT
product 687 int TpaeM" crpaxosasg cymma ot 400 000 mo 600 000 (crommocts ot 2090)
Bazosoe mokprrTHE'
Komuiectro onepauuii B rpynme TlogxmoueHne K ycayre "MOOHITBHBIH
product 559 int BUPTYAJBHEIA omepaTtop" ¢ aboHeHTCKO#l miarod (ctommocte 600 —
1150)
) Komuaecteo omepaumii B rpynme 'KopobouHoe ctpaxomanme "3Jammura
product_668 int
xBapTupsl", "3amura goma" (croumocts ot 9 001)
) KomuiectBo omepauuii B rpymme 'JluuHas aeberomas kapra 0e3
product 425 int

osepapadra MUP Knaccuueckast'




Komudiecteo omepamuii B rpynme 'Peamm3amus moimca CTPaxOBaHHA

product_sg 348 int
(puzuyeckoMy Hiy'
product_g 416 int Komriectso omepauuii B rpymmne TIpoune onepamuu’
] KomuuectBo omepauuii B rpynme 'KopoGouHoe crpaxoBanue "3Jamura
product_480 int
kBapTupsl", "3amura goma" (croumocts 2250)
product_617 int Komriectso onmepauuii B rpymme "Toprosstii sxBaipHHT
) Komuuectso omepauuii B rpymme 'TloaxroueHie K yeayre « ABTOINIATEX
product_381 int
KKX» u aBromiare:xu 3a mpoyue yCcuyru'
] KomuecTo oneparuii B rpymie 'JI06pOBOIBHOE CTPAXOBAHUE KH3HH H
product_644 int
300POBbA (CymMMa kpeauta ceime 600000 pyo6.)'
) Kommaectso omepauuii B rpynme 'KopoGounoe crpaxosanue JIMyHBIH
product_563 int
IOpucrt amst uHOCTpaHHBIX TPAKAAH HA 6 Mec.'
) KommiectBo omepamuit B rpymme 'Jlmgwas geGetoBas kapra 0e3
product 426 int
osepapagpra MUP Conuamsaas’
product_629 int Komriectso omepauuii B rpymme Bpoxepckuit cuer [TAO Coepbank'
) Komuectro omeparuii B rpymme 'Kopobouroe cTpaxoBaHHe OaHKOBCKHX
product 678 int
kapt, otopmmennoe uepe3 CbOJI (crommocts 1290)
) KommiectBo omeparmit B rpynme 'CTpaxoBaHHE XH3HH H 340POBBS
product 540 int
Bymymmit kanwrasn (Tun B3HOCa 1)’
product_379 int Komriecrso omepauuii B rpymme 'OMC'
product_538 int Komriectso omepauuii B rpynmne 'Bruomerprtieckue gaHHbIE'
) Komuiecto onmeparuii B rpymme '/[00pOBOIBEHOE CTPAXOBAHUE KU3HH H
product 642 int
300poBba (cymma kpegura 30000-249999 py6.)'
] Komuuectso omeparuii B rpymnme 'Kopobounoe ctpaxoBaHne OaHKOBCKHX
product_685 int
xapt "Co6eperu ¢punaHce" (Ctoumocts 4401 — 6600)'
) Koummiaectso omepauuif B rpymme ‘Bxiaans, OMC U HHBECTHIHO HHBIC
product_g 325 int
TIPOIYKTHI'
product_sg_447 int Komuuectso onepauuii 8 rpynme TlaxeTst ycayr'
) Kommuectso omeparuii B rpynme 'CTpaxoBaHue >KH3HH H 310pOBbsI buner
product_599 int
B Oyaymee (THI B3HOCA €)KEKBAPTAIbHEIIT)'
) KomuuectBo omepaumii B rpymme 'Jluusas geberoBas —Kapra
product 488 int
Momentum/MrHOBEHHOMK BEIAAYH'
) Komuaecteo omepaumii B rpynme 'KopobouHoe crpaxoBanue "3amura
product_611 int
kBapTupsl", "3amura goma" (crommocts 5990)
product_455 int Komriectso omepauuii B rpynme Tlaker ycuyr "3apmiarssri +"
product_358 int Komriectso omepauuii B rpymme 'KpeaurHeie kKapTs! (CTaHIapTHEIE)'
Kommiectso omeparuii 8 rpynne '‘Brrmucka mo cuery JK/Bkiama/coep
product 626 int cueta/KK, Pexsusutsl, Brmmcka mia roccayxammx, CnpaBka o
JOCTYITHOM OCTaTKe, 00 YIIAYCHHEIX MPOLCHTAX'
) Komuiecteo omepaumii B rpynme 'KopobouHoe ctpaxomanme "3ammura
product 667 int
kxBaptapsl', "3amura goma" (croumocts 0T 5 401 mo 9 000)'
product_sg 417 int Komriectso omepauuii B rpymme TIpoune onepanun’
) KommiectBo omepamuii B rpymme 'VHBECTHIHOHHBIE H IAMATHBIC
product_590 int

cepeOpsaHbIE MOHETHI, Macca >155.5 p.'!




) KommiectBo omepaumii B rpymme 'Jluumas geberoBas —Kapra
product_487 int .
Classic/Standard/Kmaccuueckas'
product_sg 346 int Kosmriectso omepauuii B rpymnme 'OQopMIIeHHE O JKIFOUCHUS K yCuyre'
product_384 int Komuaectso onepauutii B rpynne Tlpoxykrer HII® Coepbanka’
product_g 517 int Komriectso onmepauuii B rpymme 'Kaprsr 10T
] KommiaectBo omepamuii B rpymme ‘Jlmuwas gebGeroBas  xapra
product_489 int )
Platinum/I TpemuamsHast'
product_sg 494 int Komriectso omepauuii B rpynmne 'TIHBECTHIHOHHBIE CueTa’
) KomuuectBo onepaumii B rpynme 'KopobouHoe crpaxoBanue "3amura
product_661 int
kBaptupsl”, "3amura goma" (crommocts ot 10001)'
product_624 int Komruectso onepauuii B rpymme 'Cepsuc "OKKO"
) Komuaectso onepauuii B rpynme 'Tlpoxyxr "bezomacHocts ot XotJlaiiH-
product_633 int
Cuu™
product_597 int Komriectso onepauuii B rpymnme 'CTpaxoBaHHE BEIEPHKAIOIIHX 32 PyOeK'
product_g 9997 int Komriectso omepauuii B rpymmne 'He nmpemupyercs'
) Komuiecteo omepauuii B rpymme 'KopoGounoe crpaxoBanue "JIHHEIH
product 477 int
ropuct”, Tapu( "bazoBsri"
) Komuiecteo omepaumii B rpynme 'KopobouHoe ctpaxomanme "3ammura
product_482 int
kBapTupsl', "3amura gomMa" (ctTouMocts 6750)"
Komuaecteo omepaumii B rpynme 'KopobouHoe ctpaxomanme "3ammura
product_479 int ngoma Ipemsep"”, "3ammura xBaprups! [Ipemsep”, "XKusu ¢ xompoprom
Ksaprupa", "’Kusu c xompoprom JJom™
) Kommiectso omepamuit B rpymme ‘Jlmgnas geberoBas kapra 0e3
product 372 int i
osepapadra Coepbank - Visa Electron'
] Koummaectso onepanuit B rpymme 'CrpaxoBaHue 3a7J0T0BOTO HMYIIECTBA
product_578 int
¢ patinepom’
product_sg 331 int Komriaectso omepauuii B rpynme 'le6eToBbIC KAPTH!'
) KommuectBo onepauuii B rpynme TlorpeOuTeabsCcKue KPeIUThl (Kpome
product_387 int
KPEIHUTa MO 3aJI0T HEABIKHMOCTH)'
) KomuuectBo onepaumii B rpynme 'KopobouHoe crpaxoBanue "3amura
product_481 int
xBapTupsl', "3amura goma" (CtouMocthb 4950)"
KomuiecTBo omepauuii B rpynmne 'CTpaxOBaHHE >KH3HH H 340POBBI C
product_sg 392 int BEIOOPOM TAPAMETPOB (CTPAXOBOH CYMMBI, CpPOKA CTPAXOBAHHA H
BEITOmOMpHOOpeTarers)
product_467 int Komriectso omepauuii B rpymnme '[leGeToBEIE KAPTH!'
product_409 int Komriectso omepauuii B rpymmne 'MoOuisHoe mpunoxerne CEOJT'
dt int Mecsi nocraBu
[0022] JIONIOJTHUTENIBHO MOXKET YYUTBIBATHCSI HMH(QOpMAIMsi B YaCTH CBEOEHHH 00

OTNPABJICHHBIX IOCTABKAX M JAHHBIX IO KOPPEKTUPOBKAM OT IIOCTABOK, KOTOpash MOKET
OCHOBBIBAThCS Ha MPUMEPE JaHHBIX, IPUBEACHHBIX B Tadmmme 1.
[0023] IlpuBeneHHbII NpUMEp MNPHU3HAKOB IIOKA3bIBAET, YTO OHU HE MPUBA3AHBI K

orpezneneHHOMy (GopMaTy HJIM HCTOUYHUKAM JJAaHHBIX, TAK KK Ha 3Tare aBTOMaTHIECKOro oroopa



MPU3HAKOB HCTIOB3YIOTCS MMOAXO UTEPATUBHOTO O0TOOpa npu3HakoB (iterative feature selection),
KOTOpBIH TO3BOJISIET ype3aTh YHCIO MPU3HAKOB M IOHU3UTH Pa3MEPHOCTb MPOCTPAHCTBA C
COXpaHEeHHEM NpecKa3aTeIbHOl crnocoOHOCTH Oe3 3a1aHus LeseBoro popmara Wi KOJIN4ecTBa
NPU3HAKOB IPH HX IEpPeBOse B BEKTOPHYI (opmy Ha stame (102). Bexropuszaims maHHBIX
NPOUCXOMUT MyTeM UTEHHs HUCXOIHBIX IaHHbIX M3 (DaAilIOB-UCTOYHUKOB W/WJIM CHCTEM
ynpasnenus: 6azamu nanseix (CYBJI), BkiIrouast HepeassLnOHHbIE Oa3bl NAHHBIX U NajbHEHIIeH
3aMMCH CYUTAHHBIX JAHHBIX B JIEKTPOHHBIE ()OPMATHPOBAHHBIE TAOJIHUIBI — OCOOBIE CTPYKTYPHI
nanHbiX (dataframe), cnenmanusupoBaHHoM OuOIMOTEKH pandas B MpOrpaMMHOI cpene python,
HaXOMSIIMECS B OMEPATUBHON MaMSITU BBIYHCIUTEILHOIO YCTPOMCTBA, PEATU3YIOLIEro Crnocod
(100). Belmeyka3aHHbIE JaHHBIE MOTYT IOCTYNAaTh M3 PA3JUYHBIX HCTOYHUKOB, HAmpUMep,
ABTOMATH3UPOBAHHBIX CUCTEM WITH 0a3bl JaHHbBIX, COAEPIKalell CBeIeHUs] O MecTe ocTaBku. [1pu
5TOM YacTh JAHHBIX MOXKET SIBJISIThCS HEM3BECTHOH M MOJY4aThCs B MpoLecce mpenoOpaboTKu
IaHHBIX U FeHEPALU PHU3HAKOB.

[0024] ITocne stama reHepanuu mnpu3HAKoB BbhimonHseTcss stanm (103), Ha KOTOpOM
POHUCXOIUT OTOOP MPU3HAKOB ISl MMOCNIEAYIOEro pacyera. Meron oroopa NpU3HAKOB OCHOBAH
Ha Takux Meroxaax, kak forward selection (mpsimoii otbop), backward elimination (oOpatHoe
UCKJTIFOYCHHUE), stepwise section (mocnenoBaTeNbHBII orbop)

(https://www.analyticsvidhya.com/blog/2016/12/introduction-to-feature-selection-methods-with-

an-example-or-how-to-select-the-right-variables/ ). B pesynbrate 3TOl mpoueaypsl Ha BBIXOZE

OCTacCTCA J'Iy“II_I_II/II‘/'I Ha6op NEPEMECHHBIX, C TOUKHU 3PCHUSA 3HAYCHUA BbI6paHHOI>'I MECTPUKHU Ka4€CTBaA,

npUMep KOTOPBIX NpuBeneH B Tabmue 3.

Tabnuua 3. OroOpaHHbIe TPU3HAKU

Hudopmanus

IIpou3BOIHEIH HEHHTEPIPUTHPYEMBIHA (DAKTOP - CHHYC MECALA MOCTABKH (AHAJIOTOBEIC YACKI)

ITpon3BOIHEIN HEHHTEPIPUTHPYEMEIH (DAKTOP - KOCHHYC MECSIA TOCTABKH (AHATIOTOBEIC YaCHI)

Tum MecTa MOCTaBKH

Kommiecto pabounx gHEiH B paboueii Heene MeCTa MOCTaBKH

PaboTaeT 1u M0 BBEIXOIHEIM

3HAYCHUE [ENCBOl MEPEMEHHOH 1 MecAar Hazag

3HaUCHHE IENIECBOH IEPEMEHHOH 2 MeCAIa Ha3ax

3HaUCHHE IENIECBOH IEPEMEHHOH 3 MecAIa Ha3ax

3HaYCHUE LEICBOH MIEPEMEHHO 4 MecAna Ha3ag

3HaUCHHE LEIECBOH IEPEMEHHON 5 MECAIIEB HA3aT

3HaUCHHE LEICBOU IEPEMEHHOH 6 MECAIIEB HA3a T

3HaUCHHE LEICBOU IEPEMEHHON 7 MECAIIEB HA3al




3HaUCHHE LEICBOH IEPEMEHHOH 8 MECAIEB HA3aT

3HaUCHHE LEICBOH IEPEMEHHOH 9 MECAIEB HA3a

3HaueHHe HeIeBol nepeMeHHOH 10 Mecsues Ha3az

3HaueHHe HEIeBOH mepeMeHHOH 11 Mecsnes Ha3az

3HaueHHE LEIeBOU IEpeMEHHOH 12 MecsLes Ha3az

KomuiecTBO CpOUHBIX 3aKa30B MOCIE MOCTABKU 1 MecAl HA3ag

KOH4ecTBO HOMEHKIIATYPBL, OTIPABICHHOE B CPOHBIX 3aKazax 1 mMecsi HA3axn

KommaecTBo cOTpyAHHKOB

CyMMapHOE CIIKCHHOC OTHPABICHHOE KOJIHYCCTBO HOMCHKIATYPHI 3a MOCHcAHHE 12 MecsaueB (Cymma

3HAYEHHI LEIEBOM MEPEMEHHO 3a mocneaHue 12 MecsIen)

CyMMapHOE CIJIAKCHHOE OTIPABICHHOE KOJMYECTBO HOMCHKJIATYPHI 3a MHOCICIHHE 3 Mecaua (Cymma

3HAYCHUIH HEIeBOM NEPEMEHHO I 3a MOCICAHUE 3 MECALA)

CyMMapHOE CTIQKCHHOE OTIPABICHHOE KOJIMYECTBO HOMEHKIATYPHI 3a IMOCemHHe 6 Mecsauer (cymma

3HAYCHHUH [EIeBOM NCPEMEHHO I 3a MOCACAHUE 6 MECALIEB)

CpeoHee CTIKCHHOE OTMPABICHHOEC KOJIHYECTBO HOMEHKIATYPHI 3a TOX (CpPEOHEE 3HAUYCHHHA UEICBOI

NMEPEMEHHOH 3a nocaeauue 12 mecAnes)

CpezxHee CrIaKEHHOE OTIPABICHHOE KOJMYICCTBO HOMCHKIIATYPEI 33 MOCICAHHE 3 MECALA (CPEIHEE SHAUCHIIT

LIEJICBOH MIEPEMEHHOM 32 MOCIEIHUE 3 MECAIA)

CpemHee CrIOKEHHOE OTHPABICHHOEC KOJHYECCTBO HOMEHKIATYPHI 3a TMOCICAHHE 6 MECSUEB (CpEIHEe

3HAYCHHUH [EICBOM NEPEMEHHO I 3a MOCACAHUE 6 MECALIEB)

PazHua B K01-B€ COTPYAHUKOB B TEKYIIEM H MPEIBIAYIIEM MECSLE

[0025] Tak kak mJIsi pa3sHOro THUMA TNOCTABISEMBIX TOBAPOB 3HAYMMOCTH IPU3HAKOB,
otroOpaHHbIX Ha 3Tarne (103) u onTuManbHbIN aNroOpuTM (U rUIEepHapaMeTpbl) MOTYT Pa3IndaThCs,
B 3a5BJICHHOM PELICHUH HCIOJIb3YIOTCS METO/bl aBTOMATH3MPOBAHHOTO MAIIMHHOTO OOy4YeHUs
(AutoML) nyist BO3MOXHOCTH aBTOMATHYECKOrO MOACTPOCHUS] MOAENed MAIIMHHOTO OOy4YeHUs
ISl HY>KHBIX HOMEHKJIATyp NMPU3HAKOB.

[0026] Ha ostane 104 nocpeacTBOM MPUMEHEHUsT HWHCTPYMEHTApUsi aBTOMAaTHYECKOU
pa3paboTku Mozeen MAaLIUHHOTO oOy4eHust — AutoML
(https://ru.wikipedia.org/wiki/ABTOMaTH4YeCKOEe MaIIMHHOE OOy4eHHe), padOTArOIINM Ha OCHOBE
MIPOMBIILIEHHBIX oubmorex IPaTuEeHTHOTO OycTuHTa! lightgbm
(https://pythonru.com/biblioteki/lightgbm) u xgboost

(https://neerc.ifmo.ru/wiki/index.php?title=XGBoost)  reHepupyoTCs  MOAENd  MPOTHO3a

noTpeOIeHus sl KKIOro TUIIa HOMEHKJIATYphl. B OCHOBe 3THX Mojenel JiexkaT KOMOMHAINN
o0bekToB Takmx kiaccoB kak LGBMRegressor 1 XGBOOSTRegressor. Kak npumep, mMosker
(bopMHUpOBaTLCS MPEANKTHBHAS MOJENb MOCTaBKU Oymaru. 31ech, B pe3ysbTaTe NMPUMEHEHUs
ABTOMATHU3MPOBAHHOIO MAIIMHHOTO oO0y4eHusi, AutoML, mnonydaercs crienyrommuii HaOOp

S3HAYUMBbIX MPHU3HAKOB!
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e '"[locraBka 3a MPEABIAYLINE MECSLBI, C YY€TOM CPOUYHBIX 3aKa30B M CIIIAXKUBAHUS TIO
MyCTBIM MecsIam";

e '"PeanbHblli MEPUOJ MOCTABKH, BBIYUCICHHBIN 3a MPEAbIAYIINE MECSLBI",
e "Tum mecra moctaBku";

e "KommuectBo paboumx nHel B Hexemo",

e "Paboraer Jiu MeCcTa MOCTABKH B BbIXOIHbIE";

e "Kon-BO CpOYHBIX MOCTABOK 32 MPEAbIYIIHI Mecs";

e "CyMMa CpOUHBIX NTOCTABOK 3a MpeAbIAYLINI Mecs”;

e "KonuuecTBo COTPYIHUKOB";

e "Bpewms roma";

e "CymMa nocrasisieMON HOMEHKJIATyphl 3a ron”;

e "CymMma mocTaBisieMOi HOMEHKJIATypbl 32 3 mecsina”;

e "CymMa nocrasisieMON HOMEHKJIATyphl 3a 6 Mecs1eB";

e "CpenHee nocTasiisieMOe KOJUYECTBO HOMEHKJIATYPhl 32 ron’";

e "CpenHee nocrasisieMOe KOJUYECTBO HOMEHKJIATYPhl 32 3 Mecsiua";
e "CpenHee nocTaBisieMOe KOJUYECTBO HOMEHKJIATYPhBI 3a 6 MecsALeB",
e "Mecsi mocTaBKu";

e "Sin mecsua nmoctaBku";"Cos Mecsiia mocTaBKu" .

[0027] IIpy WCMONB30BAaHMM HMHCTPYMEHTApUs aBTOMATHYECKOH pa3paboTku Mopener
MalmuHHOTO OOy4yeHuss — AutoML mnpumeHseTcs KiacCcHdeckas METOHOJIOTHS paslesieHHs
UMEIOLIErocsi Habopa JaHHBIX Ha TPU COCTABJIAIOLINE. TPEHHUPOBOYHBIN HAOOp AAaHHBIX (train),
OTJIOJKEHHAs1 BLIOOpKA — MPOBEPOUHBIN HA0Op AaHHBIX (out-of-sample) u mpoBepoOYHasi B CMBICTIE
cTabunbHOCTH PabOThI MOZIENTH BHIOOPKA — OTJIOKEHHBIN BO BpeMeHH Ha0op naHHbIX (out-of-time).

Hwxe npuBeneH npumep pa3MepoB BEIOOPOK JIJIsi HOMEHKJIATYPbI — OyMard.

MMepuon
Bobi6opka Kos-Bo HaGmoaenunii ¢popmupoBanus
BBIOOPKH
Train 44611 2018.11 —2020.07
Out-of-sample 7272 2020.08
Out-of-time 10068 2020.09
[0028] [Ipu Banmmanuu WCMOJB30BAINCH JIMIIL BaJUAALMOHHBIE TECThl, WH(OPMATHUBHBIC

JJIA KOHerTHOﬁ paCCManI/IBaeMOfI MOACIIN, TCOPETUICCKU MO3BOJIAOIINE BbIABUTH KakHe-JImoo
CYLIECTBECHHBIC HCOOCTATKH. B kadecTtBe Takux TeCTOB MOTYT HNPUMECHATCA Cratucruueckue

TECTbI, TAKHE KaK:
11



e KauecTBo pa3dbueHus Ha BEIOOPKU

e [IponyiieHHbIe U SKCTpEMaJbHbIE 3HaUeHUs (PaKTOPOB

e PenpesenraTuBHOCTb BEIOOPOK (PSI)

e Kirouesast MmeTpuka

e JloBepuTenbHBIE HHTEPBAJIbI METPUKH

e (CpasHenue (axra u nporrosa monenu (ko3pdurment Crimpmena)

¢ 3HaunMocCTb (HakTOpPOB (permutation)

e CTaOWIBPHOCTD KITFOUEBOH METPHUKH.
[0029] ITepemennbie 3 Tabmumpr 3 + nmepemeHHble U3 TaOmuIpl 2 MCMONB3YOTCS IS
(opMHUpOBaHUST ABYX MPOTHO30B. OTPAHUYMBAIOLICH MOIETH — MPEACKA3aHHE KOJIUYEeCTBA Ha
OCHOBE IPOBEIEHHBIX OINEpalUii 1 OCHOBHON MOJIENN — MPeACKa3aHnue J10CTaTOUHOIO KOJINYeCTBa
NPOAYKTOB + TPEHAOB, XapaKTePHBIX AJIsl OTAENbHBIX MECT MTOCTABOK.
[0030] Ha stame (104) ocHOBHasi MOAeNb MPOTHO3UPYET KOJUYECTBO HOMEHKJIATYPHI,
HEOOXOMUMON K TIOCTaBKe, HCXONs M3 TPEHAA MPOLUIbIX IOCTABOK, METaJaHHBIX OOBEKTa
NOCTABOK, TAKUX KaK: IUIOMIAJ b MECTA IOCTABKH, YHUCJIEHHOCTb COTPYAHUKOB, PEKUM DPabOTHI,
reorpadudeckoe pacrnonoxkeHne u apyrue. OrpaHHYUBAIOINAs MOZENb TAKKE MPOTHO3HPYET
KOJINYECTBO HOMEHKJIATYPbI, HO MCXOAS M3 Ipyroil mHpopMary, HeoOXOMUMON K MOCTaBKe, a
MMEHHO: JaHHBIX O KJIIMEHTOIOTOKE B MECTe MOCTaBKH, JAHHBIX 00 ONepauusixX, MPOBEIEHHBIX B
MeCTe NNOCTABKHU B pa3pe3e MHOTOYMCIEHHBIX TUIIOB ONEpaLUil.
[0031] Ha stane (105) nosiyueHHbIe MPOTHO3BI AJIL ONPEENICHUs JOITyCTUMOIO KOJIMYECTBa
HOMEHKJIATYPhI K MOCTaBKe 00padaThIBAIOTCSI TAKUM 00pa3oM, 4TOOBI CHHKATh MOTEHLUATBHYIO
nepe3aTapky MecTa IOCTaBKU. JTO Pean30BaHO B BUIE aHCaMOus Mozeneil. AHcaMOib Moznenei
paboraer cnenyroummM odpasom. Eciu mMeercs: mporHo3 Kak OT OCHOBHOW MOJENH, TaK U OT
OTPaHUYMBAIOIIECH MOJEIH, TO UTOTOBBIH MPOTHO3 PACCUUTHIBAETCS CIEAYIOIIMM 00pa3oM: eCIu
MPOTrHO3 OTPaHUYMBAIOLIEN MO/IENIN MEeHbIIIe IPOrHO3a OCHOBHOI MO/IeNH, TO UTOrOBas OCTaBKa
= cpenHeMy apu(pMETUIECKOMY OT MPOTHO30B OTPAHUYHUBAIONIEH M OCHOBHOW MOJeENeH, MHaue
UTOTOBasi MOCTaBKa = MPOTHO3y OCHOBHOHN Monenu. Eciu ecTb MpOrHo3 TONBKO OT OCHOBHOM
MOJZIENI, TO OH BBIOMpAeTCs B KauecTBe MTOroBoro. Ecim o0a mporHo3a OTCYTCTBYIOT, TO B
Ka4ecTBe pe3ysbTaTa OyJIeT BBIOPAaHO HOPMATHBHOE KOJMYECTBO HOMEHKIATYPBI K TMOCTaBKE,
UCXOJsI U3 YUCIIEHHOCTH COTPYIHHUKOB KOHKPETHOTO MECTa MOCTaBKH.
[0032] B 3aBUCHMOCTM OT KOHKPETHBIX 3HAYEHHH MPOTHO30B MO KAXKIOM W3 MOAENeu
onpenensiercsi (PUHAIBHBI TPOTHO3, KaK pe3yJbTaT padoThl aHCAMOJsl OTpaHUYUBAIOLICH U
OCHOBHOH Mozenu. B pesynbprare nisi Kakaol MpOrHO3upyeMoi mapbl OObEKT-HOMEHKJIATypa

NnoJjy4yacTCsa nMporHo3 l'IOTpe6J'IeHI/I$I Ha 3aJaHHYIO0 OTUCTHYIO JaTy.
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[0033] @DuHANBHBIN TPOTHO3 OTIPABKHU TOBAPOB MpuBeAcH B Tabmure 4.

Tabnuua 4. @UHANBHBINA TPOTHO3 OTIPABKH TOBAPOB

Hrorosast
HaenTuduxarop 3aBoa- Komu4iecTBo Otuernas
moCTaBKa
MECTA MOCTABKH NOCTABINHUK COTPYAHHKOB IlaTa
HOMEHKJIATYPBI
10265886 4090 2 130 202106
10205214 5410 1 40 202106
10282242 4000 2 90 202106
10098224 5500 9 150 202106
10181326 1300 15 90 202106
10095172 5500 3 3 202106
10111771 1340 1 140 202106
[0034] B xauecTBe npumepa pabOThI MOIEJIH MPH PeATU3aLUHU 3asIBJICHHOTO PELICHUS MOKHO

NPUBECTH MPUMEP C MPOTHO3UPOBAHNUEM MTOCTABKH OyMaru JAjisi IPUHTEPOB.

[0035] Hastane (101) mocrymaet metanadopmarus 00 00beKTax-noTpeOnTeNsIX, Hanpumep,
oTaeneHusx OaHka W wH(pOpMaIMs OO0 omepaunusx, NMPOU3BOAMMBIX B 3THUX OTHEJECHUsX. B
Ka4eCcTBe MPUMepa JaHHbBIX BBICTYMAOT TaOnuue! 1 u 2.

[0036] Ha stame (102) mpouCXOAWT BEKTOPHU3ALMS NAHHBIX, 3AKIIOYAIOMIASICS B YTCHHUH
UCXOIHBIX TAaHHBIX M3 (DAHIOB-MCTOYHUKOB W JaibHEHINEH 3amucy CYUTAHHBIX JAHHBIX B
3JNIEKTPOHHBIE (OpMaTHpPOBaHHBIE TAOMUIBI — OcCoOBle CTPYKTYpbl naHHbIX (dataframe),
crieLManu3upoBaHHON Oubnmorekn pandas B mporpammHoOil cpeme python, Haxopsmmecs B
ONEPAaTUBHOW MAaMSTH  BBIYUCIUTENBHOH  CHCTEMbl  (BBIYHUCINUTEIHHOTO/KOMIIBIOTEPHOTO
yCTpONCTBa), peanusyrolied nanHele neiictBus. Ilociae Toro, kak 3TH AaHHbIE 3alUCaHbI B
ONEPATUBHYI MAaMsTh BBILIEYNOMSHYTOH BBIMHCIUTENBHONH CHCTEMBI, OHHM CTaHOBSTCA
NPUTOAHBIMH JUIsl JalibHeHet oO0pabOTKM MpPOrpaMMHBIM KOAOM Ha si3blke python wu,
COOTBETCTBEHHO, K JAJIbHEHIINM 3TanaM peajr3aliy MPOrPaMMHOTO PELISHHS.

[0037] Ha stane (103) npoucxonut otO0Op MpU3HAKOB M3 TabmuI 1 U 2, KOTOpbIE 3HAYUMO
BIMSIIOT Ha notpebieHne Oymaru B oTAeNeHusx Oanka. B pesynbraTe mosydaercs: HAOOp caMbIxX
BJIMATENIbHBIX TPU3HAKOB, C TOYKH 3PEHUS] OOBSCHEHHs U ONMUCAHMS XapakTepa MOTPeOJIeHHs
Oymaru B OTIEJICHUSIX, KOTOPBIH 110 KOJIMYECTBY MPU3HAKOB CYLIECTBEHHO MEHbIIE H3HAYATBHOTO
Habopa npusHakoB. [Ipumep Takoro Habopa mpuseaeH B ad3are [0024].

[0038] Ha stane (104) npumensiercss nacTpyMeHTapuii AutoML k Habopy oToOpaHHBIX Ha
sranie (103) mnpU3HAKOB 1T ABTOMATHYECKOro (POPMHUPOBAHUS NPOTHO30B OCHOBHOH U
orpaHnunBaroiiel moxenu. [Ipumep pesynpTHpyromero Hadopa MPOrHO30B Ul JAHHOTO 3Tamna

npuBeAeH B Tadnure 4.
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[0039] Ha stane (105) mpowmcxomut aHcamMOJMpOBaHWE MPOTHO30B, T.€. (HOPMHPOBAHHE
(pmHATPHOTO 3HAYEHUS TIOCTABKU OyMaru 1o ajlropuTMy aHCaMOJMPOBAHMUS, ONIMCAHHOMY BBILIE.
Ha Bxopx 5TOT ajaroputm NpUHUMAET MPOTHO3bl OCHOBHOM M OTPAHUYMBAOIEH MOZIENH, a Ha
BBIXOJI€ 1aeT (PMHAJIbHBIE 3HAYEHUs TIOCTaBKU Oymaru B Kakaoe otneneHue 6anka. @uHaIbHBIN
BUJ pe3ysibTata paboThl pelIeHHst cXOox ¢ Tabmuned 4 u MOXer comepxatb B cebe
JOTOJIHUTEJIbHYIO TOJIE3HYIO CIPABOYHYIO HH(POPMALHMIO, XapaKTePH3YIOIYI OOBEKThI-
NOTpeOUTeNH, HATPUMED, TEPPUTOPHATIbHAS HH(POPMALIKS, KOJTUYECTBO COTPYAHUKOB OTIEIICHHSI
Y MPOLLJIbIC TIOCTABKU OyMark B 3TH OTJEICHUSI.

[0040] Ha ®wur. 2 npencraBieH oOmMiA BUA BBIYUCIUTENLHOTO ycTpoiicTBa (200),
MPUTOHOTO JJisi BbIMoJiHEHUs criocoba (100). YerpotictBo (200) MokeT MpencTaBiisiTe COOOiA,
HarpuMep, cepBep, KOMIBIOTEP HIJIM MHOM TUI MPUTOJHOTO BEIYUCIUTEBHOTO YCTPOHCTBA.
[0041] B obmem ciydae BeruuciuteapHOe ycTpoucTBO (200) comep:kuT OOBENMHEHHBIE
oOmieit muHON WHPOPMAIIMOHHOTO OOMEHa OJTUH WJIM HECKOJIbKO mporeccopos (201), cpencrra
namsaty, Takue kak O3Y (202) u II3Y (203), unrepdeticel BBoga/BeiBoaa (204), ycrpoiicTsa
BBONa/BRIBOAA (205), M yCTPOMCTBO 171 ceTeBOro B3aumozaeicTaus (206).

[0042] ITpoueccop (201) (win HECKOJIBKO MPOLECCOPOB, MHOTOSIAEPHBIN MPOLECCOP) MOTYT
BBIOMPATHCS M3 ACCOPTUMEHTA YCTPOICTB, LIMPOKO NMPUMEHSIEMBIX B TEKyIllee BpeMs, Halpumep,

kommanuii  Intel™, AMD™,  Apple™, Samsung Exynos™, MediaTEK™, Qualcomm

Snapdragon™ u T.1. B kxauecte npoueccopa (201) MokeT Takke MPUMEHSTbCA rpadudyecKuii
npoueccop, Hanpumep, Nvidia, AMD, Graphcore u np.

[0043] O3Y (202) mpencraBnsier coOOH ONMEPATUBHYIO MaMATh W TMPEAHA3HAYEHO IS
XPaHEHUs UCTIONHIEMBbIX IporeccopoM (201) MaTMHOYNTAEMbIX MHCTPYKLMI AJIST BBIOJIHEHUE
HEOOXOIUMBIX OMEpaLHii 1o JJoru4eckoi oopadoTke nanubix. O3V (202), kak mpaBUIIO, CONEPIKUT
UCTIOJIHSIEMbIE WHCTPYKIMM OMNEPAMOHHONH CHCTEMbl U COOTBETCTBYIOIIMX MPOTPAMMHBIX
KOMITOHEHT (TIPHJIOKEHHs1, IPOTPAMMHBIE MOAYJIH U T.I1.).

[0044] I13V (203) npencrassier codoii onHO WK OoJiee YCTPOHCTB MOCTOSTHHOTO X PaHESHHSI
IaHHBIX, HanpuMep, skecTkuil auck (HDD), TBepaoTesbHblil Hakonutenb naHHBIX (SSD), ¢usm-
namsite (EEPROM, NAND wu t.1m1.), ontudeckue Hocurenu uHpopmauuu (CD-R/RW, DVD-
R/RW, BlueRay Disc, MD) u np.

[0045] Jlns opranm3anuy padoThl KOMIIOHEHTOB ycTpoiicTsa (200) u opraHu3anuy padoThI
BHEIITHUX MOAKJIIOYaEMbIX YCTPONUCTB MPUMEHSIOTCS pa3indHble BUabl nHTepdeiicoB B/B (404).
Beibop  coorBercTByROIMX ~ WMHTEpQEHCOB  3aBHCUT OT  KOHKPETHOTO  HCIOJHEHUS
BBIYUCIUTENIBHOTO YCTPOMCTBA, KOTOPbIE MOTYT IMPENCTaBIATh cOOOH, He orpannumBasch. PCI,
AGP, PS/2, IrDa, FireWire, LPT, COM, SATA, IDE, Lightning, USB (2.0, 3.0, 3.1, micro, mint,
type C), TRS/Audio jack (2.5, 3.5, 6.35), HDMI, DVI, VGA, Display Port, RJ45, RS232 u T.1.
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[0046] JList obecriedeHnst B3aUMOIEUCTBUS MOJIb30BATENISI C BBIUUCTUTEIIBHBIM YCTPOHCTBOM
(200) mpumensiroTcst pasnuuHble cpeactsa (205) B/B undopmarun, Hampumep, KiaBHATypa,
aucIiel (MOHUTOP), CEHCOPHBIM AMCIUIEH, Tady-Maj, JHKOWCTHK, MAHHUITYJIATOP MBIIIb, CBETOBOE
Iepo, CTUJIYC, CEHCOpHas MaHesb, TPekOoJ, MUHAMMKH, MHUKPO(OH, CpPeICTBa IOMOJHEHHON
pPEaNbHOCTH, ONTUYECKHE CEHCOpBl, IUIAHIIET, CBETOBble WHAUKATOPBIL, MPOEKTOp, Kamepa,
cpencrBa OnoMeTpu4eckoil uaeHTH(UKaK (CKaHEp CeTYaTKH IJa3a, CKaHep OTIEeYaTKOB
HajblLieB, MOIYJIb PACIIO3HABAHMUS TOJIOCA) U T.II.

[0047] CpenctBo cereBoro B3aumoneiicTBusi (200) oOecnedunBaer mepenadyy JaHHBIX
ycrporictBoM (200) mocpencTBoM BHYTPEHHEH MITH BHEIIHEH BBIYHCIIUTEIbHON CETH, HAITPUMED,
Hnurpaner, Unrepuer, JIBC u T.n. B kadectBe omuHoro wiam Oojee cpencts (206) moker
UCTIONIB30BAaThCS, HO He orpanmunBathes: Ethernet kapra, GSM monem, GPRS monem, LTE
moneM, SG monem, MonyJsib cryTHUKOBOH cBsizu, NFC moxayns, Bluetooth w/umu BLE monyib,
Wi-Fi moayns u np.

[0048] JIOMOMHUTENBHO MOTYT NPUMEHSTBCS TaKKE CPEACTBA CIYTHUKOBONH HAaBUTaLlUU B
coctase ycrpoiictsa (200), manpumep, GPS, I'JTTOHACC, BeiDou, Galileo.

[0049] IlpencraBnenHele MaTepuanbl 3asBKU PACKPBIBAIOT IPEANOYTUTENbHBIE MPUMEPHI
peann3alny TEXHUYECKOrO PeIleHUs] U He JOJUKHBI TPAKTOBATHCSA KAaK OrpaHUYMBAIOLIUE HHBIE,
YaCTHbIE MPUMEPHI €r0 BOIUIOLIEHUs], HE BBIXOJSAIINE 3a Mpenesbl UCIpALInBaeMON NMpPaBOBOM
OXpaHbl, KOTOpbIE SBISIOTCS OYEBHIHBIMU JJISI CIELUAINCTOB COOTBETCTBYIOINEH 0oOnacTu

TCXHUKU.
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DPOPMYVYIJIA

1. KommproTepHO-peanuzyembiii crmocod pacdera KOJUYECTBA IMMOCTABOK MPOAYKIIUH IS
NIOTIOJTHEHUsI 3aTacoB, BBITMOJIHIEMbI C TOMOIIBIO MPOLIECCOpPa M COAEPIKAIIHMIA STambl, Ha
KOTOPBIX:

a) TOJY4YalT MO MEHbIIEH Mepe IaHHbIe, XapaKTepU3YIOIIHE MECTO IMOCTaBKH 3amacos,
BKJIIOYAIOLIHE B Ce0sl MO MEHbLIeH Mepe TaHHbIE O MPOU3BEICHHBIX ONEePaLUsX;

b) OCYIIECTBISIIOT BEKTOPU3ALMIO MOJTyYEHHBIX TaHHBIX,

C) BBINOJHSIOT OTOOP MPU3HAKOB BEKTOPU3OBAHHBIX AAHHBIX, MO KOTOPBHIM OCYLIECTBJISIOT
NOCTPOEHHE IO MEHbIIEH Mepe OJHOH MOJeNM MAIIUHHOTO OOYYeHHUs] C IOMOIIBIO
TEXHOJIOTUH aBTOMAaTUYECKOr0 MalTMHHOTo 00y4yeHust (AutoML);

d) oCyIIecTBIAIOT MPOrHO3UPOBAHHIE PACXO/IA 3AMIACOB B 3aJaHHOM BPEMEHHOM JIMAIa30He C
HOMOIIBIO C(OPMHUPOBAHHON MO MEHBIIEH Mepe OJHOH MOAEIH MALIMHHOTO OOyYeHHs,
00y4eHHOH Ha MPOU3BEAECHHBIX OMEPALMAX AJIs1 YIIOMSHYTOIO MECTa MOCTaBKH;

€) OMNpenessfoT KOJIWYECTBO 3aIacoB Ul MOMOJHEHNS B YIOMSHYTBIN BPEMEHHON NEpPHOA
IUIs1 YIIOMSTHYTOTO MECTa TIOCTABKH.

2. Cnoco0 mo 1.1, B KOTOPOM JaHHbIe O MPOU3BEAEHHBIX ONEPALUAX BKIIOYANOT B ceOs 1o
MeHbIIEH Mepe OHO U3: TUIaHbl U (PaKThl MPOAAXK, AyAUT MPOU3BEICHHBIX ONEPALUi, TaHHbIE U3
TPEKUHT-CHCTEM, YHCIEHHOCTh COTPYIHHKOB MECTa MOCTaBKH 3aracoB, paHee MPOU3BENECHHbIE
MOCTaBKH TOBAPOB.

3. Crioco0 1o 1.2, B KOTOPOM TPEKUHT-CUCTEMBI TIPEICTABJISIFOT COO0I aBTOMATU3UPOBAHHBIE
CHCTEMBI y4eTa TOBApPOB.

4. Cnoco0 o 1.1, B KOTOPOM Ha 3Tare a) JOMOJHUTEBHO MOJYYa0T 10 MEHbIIEH Mepe OTH!
JaHHbIE, BIOUpaEMbIe U3 IPYIIIbL pesKUMe pabOThI, FEOTIO3ULIUS, paHee OTIIPABJIEHHbIE TOCTABKH,
KOPPEKTHUPOBKH MOCTABOK, PACXO/IbI UJIM OCTATKH 3aMacoB.

5. Cnocob mo m.1, B koTtopoM uHGOpPMALHIO N0 00BEeMaM MOCTABKU 3aracoB MEPENalT B
ABTOMATH3UPOBAHHYIO CUCTEMY 3aKa3a TOBAPOB.

6. Cucrema pacuera KOJIMYECTBA MOCTABOK MPOAYKIIMHU ISl IOTOJHEHHsI 3aacOB  00BEMOB
MIOTIOJTHEH U 3aT1aCOB, COEPIKallas 0 MeHbLIeH Mepe OZMH MPOLIECCOp U MO MEHbIIE Mepe OHY
NaMsTh, XPAHSIIYIO MAIIMHOYUTAEMbIE HHCTPYKLHH, KOTOPbIE MPH MX UCIIOJHEHUH MPOLIECCOPOM

peanu3yroT crocob mo odomy u3 mm. 1-5.
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OTYET O IATEHTHOM IIOUCKE  [HoMep eBpasuiickoi 3asBku:

(crates 15(3) EAIIK u npaBnno 42 IarenTHOR MHCTPYKIMH K

EATIK) 202192282

A. KIIACCU®UKALMA TTPEAMETA U30BPETEHMSL:
GO6Q 10/08 (2012.01)
GO6Q 50/28 (2012.01)
GOSN 3/02 (2006.01)

Cornaco MexuyHaponHo#t narentHo# kiaccuduxamuu (MITK)

B. OBJIACTh ITOUCKA:

[IpocmoTpennas nokymeHTauus (cuctema kaaccudukauuu 1 uuaekcs MIIK)
G06Q 10, GO6Q 50, GO6 N3, G06Q 20

OnekTpoHHan 6a3a AAHHBIX, UCTIOJb3OBABLIAACH TIPH TIOHCKE (HA3BaHHe Ga3bl U, €CITH, BOIMOXKHO, HCIIOIb3YEMBIE IOMCKOBBIE TEPMHHBI)
[Espacenet, EATIATHUC, Google Patents

B. JOKYMEHTBI, CYHHTAIOIIMECS PEJIEBAHTHBIMH

Kareropus* CchUTky Ha JOKYMEHTBI ¢ YKa3aHHEM, [JI€ 3TO BO3MOKHO, PEJIEBAHTHBIX YacTell OTHOCHTCA K NyHKTY Ne
D,X  |CN 111815244 A (CARDINAL OPERATIONS BEIIING CO LTD) 23 oxra6ps 2020, Bech 1-6
TOKYMEHT
X US 2021/0089985 A1 (COUPANG CORP) 25 mapra 2021, Bech IOKYMEHT 1-6
X US 2020/134640 A1 (TARGET BRANDS INC) 30 anpens 2020, BeCh JOKyMEHT 1-6
A US 2020/090110 A1 (IBM) 19 mapra 2020, Bech ZOKYMEHT 1-6

D TOCJIEAYIOIIHE TOKYMEHTBI YKa3aHbl B IPOJOJKEHHH

«T» - Gonee NO3AHMIA NOKYMEHT, ONYGIMKOBAHHBIA I0CNE AT IPHOPKTETA K

* Oco6ble KATErOPHH CCHUTOMHBIX A0OKYMEHTOR:
NpHBEACHHBI] JUIA MOHUMAHUA H306peTeHus

«A» - IOKYMEHT, Onpeaensiomuit o6umui ypoBeHs TEXHHKK

«D» - HOKYMCHT, IPUBEAEHHBIN B eBpasHitckoli anBKe «X» - HOKYMEHT, HMEIOLHMI HauGoNee GIH3KOE OTHOMIEHHE K NIPEAMETY MOHCKA,
(«E» - 6onee paHHHI JOKYMEHT, HO ONyGNMKOBAHHbIM HA NaTy NOJAYM NopoAHH HOBH3HY WIIH H3OGPETATENBCKHH YPOBEHD, BIATLI B OTAENbHO-
cti

eBpPa3HACKOI 3aBKH HIIH NOCIIE Hee

«O» - JOKYMEHT, OTHOCAIIMICA K YCTHOMY PAacKpbITHIO, IKCIOHHPO-
BAHUIO U T.A.

"P" - NOKYMEHT, Ory6IHKOBAHHBIH 10 NaTE! NOAAUY €BPa3HIACKON
3a#BKY, HO NOC/IE JaThl HCMPALIMBAEMOrO MPHOpHUTETA"

«Y» - NOKYMEHT, HMEIoWMHA HanGonee G1H3K0e OTHOWEHHE K TIPEAMETY TIOHCKA,
nopovaluit 306peTaTENECKUI YPOBEHD B COYETAHUH C APYFHMH JOKYMEH-
TaMH TOH € KaTEropHu

«&» - IOKYMEHT, SBJISIOMMICA NaTEHTOM-aHANIOrOM

«L» - IOKYMEHT, NPUBEACHHBIN B APYTHX LENSX

Hata nposeseHns marentHoro noucka: 29/03/2022

YnomioMoueHHOE THUO:
3amecTHTENb HaYaIbHUKA OTAENa MEXAHUKH,
(H3MKH H INEKTPOTEXHAKU M.H. IOcynos
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