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1. Kparkas xapakTepucTHKA JHCHUIIUHBI (MOAYJIs1)

PaGouas mporpamma jaucumiuiiHbl (Moayisi) «MamuHHOE OOyueHHe B Ou3Hece»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BhICIIET0 OOpa3oBanHusi — OakanaBpuar no HampasieHuio 38.03.05 «busnec-unpopmaTukay,
npopwis «bu3Hec-aHAIUTHKAY, YTBEPKACHHBIM NMpHKa30M MUHHCTEPCTBA HAyKH M BBICIIETO
obpazoBanus Poccuiickoit ®eaepannu Ne 838 ot 29.07.2020 ropa.

JucuumnnHa «MamuHHOe oOydeHue B OM3HEce» MO3BOJSET HAydUTbes 3(PPEKTHUBHO
NepCoOHAIN3NPOBATH B3aI/IMOI[eI\/JICTBI/IC C KJIMCHTAMH, MOBLIIATL MAPKXKUHAJIBHOCTH YCPEC3
JUHAMUYECKOE I[IeHOOOpa3oBaHME W MHUHMMH3MPOBATh IIOTEPU OT MOILIEHHUYECTBA, YTO
KPUTUYECKH BXXHO B YCIIOBUSX PACTYIIeH KOHKYPEHIIMU U IU(POBOM TpaHChopManuu OusHeca.

MecTo AMcHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOorpaMmbl

Hacrosimas muciurinHa (MOIyJib) BKIIFOUEHA B YYCOHBIH IUIaH 110 MPOTrpaMMe MOITOTOBKH
no Hampasnernto 38.03.05 «buznec-unpopmarukay, npopuib «buzHec-aHaTUTHKa» U BXOAUT B
BapHUaTUBHYIO 4acTh biioka 1, popMupyeMyr0 ydaCTHUKaMU 00pa30BaTEIbHBIX OTHOIICHHUH, KaK
JTUCLHUILIIMHA TIO BBIOODY.

Hucuurnnuna (MOAyib) u3ydaercsa Ha 3 Kypce B 6 cemectpe mo BbeiOOpy. JlocTymHa k
U3YYEHHUIO IIOCIE YCICUIHOTO OCBOCHUS JUCHMIUTMH (Momyiel): «MamimHHOe 0O0ydeHHe»,
«OCHOBBI OH3HEC-AaHATTUTUKUY.

Heab u3ydyeHHsl AMCUUILIMHBI (MOAYJIs1): OCBOMTH NPHMEHEHHE METOJOB MAIIMHHOTO
oOydeHus s mOBbImIeHUs 3(G(EKTUBHOCTH OU3HEC-TIPOLIECCOB, BKIIOYAs PEKOMEHIAIIHH,
[IEHO00pa30BaHue, JIUJOTCHEPALINIO U aHTU(DPO.

3agaum M3y4yeHUus TUCHUILIMHBI (MOAYJIs1):

— W3y4YUTh TEOPETUYECKHE OCHOBBI W TMPAKTHUECKUE Peau3alli PEKOMEHAATENbHBIX
CHCTEM M MTOUCKOBBIX aJlITOPUTMOB;

— OCBOWUTH MOJIENH II€HOOOpA30BaHMS, MPOTHO3UPOBAHMS CIIPOCA, & TAKXKE METOIUKHU
JMIOTEHEPAIMN ¥ CKOPHHTA KJIMEHTOB;

— pazpaboTaTh W BHEIPUTH pEIICHHS I10 JCTEKTHPOBAHHIO AHOMAIWH, aHTUPPOLY U
ONTUMHU3ALMHY UHBECTULIMH C UCIIOIb30BAaHUEM IITYOOKOro 00yueHHUsI.

B pe3yabrare ocBOeHHsI AUCHUILIUHBI (MOIYJIs1), 00Y4aIOLIUIACS 10JI7KEH::

3Hamy:

— Kak paboTaloT peKOMEH/1aTeNIbHbIe CUCTEMBI U TIOUCK;

— MOJXO0/IbI K IIEHOOOPa30BaHMIO Ha OCHOBE JIaHHBIX M IIPOTHO3UPOBAHHUIO CIIPOCa;

— METO/Ibl JIMJOT€Hepalui U CKOPUHTa KJIMEHTOB,;

— TOJXO0/Ibl K aHTU(POJY M JETEKTHPOBAHUIO aHOMAJINH;

ymemp:

— TPUMEHSATh PEKOMEH/IATEIbHbBIC CUCTEMBI U TTOUCK JIJIsl ONITUMH3AIIUH B3aUMO/ICHCTBUS C
KIIMEHTOM;

— WCTOJIB30BaTh JIaHHBIE IS [IEHOOOPa30BaHMUs M TIPOTHO3UPOBAHUS CIIPOCa,

— peaTn30BBIBATH JIHOTCHEPAINIO U CKOPUHT KIINEHTOB;

— BBISIBIISITh QHOMAJIMH M IPUMEHSTH aHTH(POI-pENICHNS;

enadems:

— TMpPOBOJMTH NPHOPUTH3ALMIO MHBECTUIMH: ONTHMHU3UPOBATH CETh W MapKETHHIOBBIH
OIOJKET;

— aBTOMAaTH3UPOBAThH Pa0OTY C MOMOIIBIO TITYOOKOTO OOYYCHHSI.
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2. IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUYeHMsI

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHON pabOThl 00YYarOLINXCS € IeJarorndyecKUMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue HNupukatop [lepeyens nIaHMpyeMbIX pe3yJbTaTOB
KOMIICTCHIIM U KOMIICTCHIIH U 00y4eHHs N0 JUCHUILVINHE (MOLYJII0)
YK-1. CriocobOeH YK-1.1. 3HaeT MeTObI IOMCKA U aHAJIN3a
OCYIIECTBIISITH TIOUCK, WHPOpPMAaLUK B 00JIACTH aHATTUTHKHY,
KPUTHYECKHUN aHANN3 U OCHOBHBIE MPUHIHITBI KPUTUIECKOHN OLIEHKU
CHHTe3 HH(OpMaIHY, WUCTOYHUKOB WHPOPMAIIUH U UX
MPUMEHSTh CUCTEMHBIH PENeBaHTHOCTH.
MOJXO/ AJISl PEILICHUS YK-1.2. YMeeT KpUTHUECKH OLICHUBATh HCTOUHUKHU
MOCTaBJICHHBIX 33734 WHPOPMAaLUK U CHHTE3UPOBATh JaHHBIC U3
Pa3INYHBIX KCTOYHUKOB JIJISl PELICHUS
3a7a4, IPUMEHITh CUCTEMHBIH MOIXO0 K
AQHAIU3y U PEIICHUIO KOMIIEKCHBIX
npooJieM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU HHCTPYMEHTAMH U
TEXHOJOTHSIMH 1 00pabOTKH
nHpOpMauK, GOPMYIUPOBAHUH U
CTPYKTYpUpPOBAaHHUH 3a/1a4 Ha OCHOBE
noJy4eHHol nH(opMamu
OIIK-3. CriocobeH ynpaBisTh OIlK-3.1. 3HaeT IPUHIIUIIBI YIIPABICHUS TPOIlecCaMu
IpoleccaMy CO3IaHus U pa3paboOTKH 1 BHEAPEHUS [IPOAYKTOB U
HCIIOJIb30BaHMUSI ycIyT B chepe nHhOopMaIMOHHO-
MPOIYKTOB M YCIYT B KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
cdepe OIIK-3.2. YMeer pazpabarbIBaTh alrOpPUTMbI U
nHPOPMALIMOHHO- IPOrpaMMel, 00eCIIeUnBaIOIINE
KOMMYHHKAIIMOHHBIX 3¢ PEeKTHBHOE CO3JIaHKE U UCTIONb30BaHKe
TEXHOJIOTHIA, B TOM WHPOPMAITMOHHBIX TIPOJTYKTOB
uucye pa3pabaTeBaTh OIIK-3.3. HMeeT npakTUYECKHUH OMBIT B YNIPaBICHUN
QITOPUTMBI U MPOEKTaMu B 00JacT MHPOPMALIMOHHO-
MPOTPaMMBI JJIST UX KOMMYHHKAIIMOHHBIX TEXHOJOTHH,
MPaKTUIECKOH BKITIOYasi KOOPJMHAIIMIO KOMaH| 1
peanu3anuu PECypCoB ISl TOCTHMXKEHUSI TOCTABICHHBIX
neneun
OIIK-4. CriocobeH nmoHuMaTh OIIK-4.1. 3HaeT OCHOBHBIE ITPUHITUITBI PabOTHI
MPUHIHIEL PA0OTHI WHPOPMAITMOHHBIX TEXHOJIOTHH U UX
UH(POPMALMOHHBIX BJIMSIHUE HA OM3HEC-TIPOLECCHI
TEXHOJIOTHIL; OIIK-4.2. VMeeT BCITOJIb30BaTh METOEI K
WCIOJIBb30BaTh MporpaMMHBIE CpeACTBa I coopa,
WH(OPMAITHIO, METO/IbI 00paboTKHN U aHaK3a HHPOPMAITUH,
W TIpOrpaMMHEIE obecrieunBas Ka4eCTBEHHYIO
cpeactsa ee cOopa, MH(POPMAaLMOHHO-aHAIUTHYECKYIO
00paboOTKH U aHaIH3a MOJIEPKKY
1151 ”THPOPMALIMOHHO- OI1K-4.3. NMeer nmpakTHyeCKUH ONBIT B IPUMEHEHUU

AHATUTUYECKOU
MOAAEPIKKH IIPUHATHUSA
YIPABICHYECKUX
peuieHuit

AHATUTHYCCKUX UHCTPYMEHTOB IJIA
NMOAACPIKKHA MPUHATHUSA YIIPABIICHUYCCKUX
peH_ICHI/Iﬁ B OpraHu3alugax
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IK-1. CriocobeH IK-1.1. 3HaeT KIII04YEBbIe METO/IbI
HCIIONb30BaTh €CTECTBCHHOHAYUYHbIX, SJKOHOMUYECKUX U
OCHOBHBIE METO/IBI UT-aucuunnmg, npuMeHseMbIe B
€CTECTBCHHOHAYYHBIX, npodecCHOHAIBHON IeATEHLHOCTH
skoHomuueckux u UT- IK-1.2. YMeeT HHTETpUPOBATh Pa3INIHBIC
JUCLUIUINH B METOAOJIOTUYECKHUE ITOIXOABI 1151
npodeccuoHaNIbHON MIPOBEIEHHS TECOPETHUECKUX U
JeSITeTbHOCTH IS HKCTIEPUMEHTAIILHBIX UCCIIEJOBaHUM
TEOPETUYECKOro U IK-1.3. HmeeT npakTUUECKUH OIBIT IPUMEHEHUS
9KCIEPUMEHTAILHOTO METOZOB B peajibHbIX IPOEKTaxX AJIs
HCCIIEI0BaHUS JOCTIDKEHHSI HAYYHBIX M MPAKTUYECKUX

pe3yIbpTaToB

I1K-2. Croocoben I1K-2.1. 3HaeT OCHOBHBIE MATEMAaTHYECKHIE METObI
HCIOJIb30BaTh 1 MHCTPYMEHTAJIbHbIE CPEICTBA,
COOTBETCTBYIOIIHIHA MIpUMEHEMEBIE JIJIs1 00pabOTKH U aHaIN3a
MaTeMaTHYEeCKHI UHPOpMaITUH
amnmnapart u [K-2.2. Ymeet 3 (heKTHBHO HCITONB30BAThH
HHCTPYMEHTAJIbHBIE MaTeMaTHYECKUN amnmapar JUis
cCpeacTBa s CHCTEMaTHU3alUK JaHHBIX U PEIICHUS
00paboTKH, aHAH3a U npodeCCHOHANBHBIX 3a]a4
CUCTEMaTH3alluU IK-2.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
WHPOPMALIUH IO TEME MHCTPYMEHTaMH aHajln3a HHGOPMAaLUH B
HCCIIEI0BAHUS JUIS paMKax MCCIIEAOBATEIbCKUX IIPOCKTOB
peeHus 3aaay
npodeccuoHaIbHON
JeSITEIbHOCTH

I1K-8. Criocobesn mon I1K-8.1. 3HaeT IPUHIUIBI U CTAHAAPTHI YIIPABICHUS
PYKOBOJCTBOM MIPOEKTaMHU
crernuanucTa 6osee
BEICOKO KATEropuH IK-8.2. Ymeer pazpabaTbiBaTh IUIAHBI U
OCYIIECTRIIATH OpraHU30BHIBATh POCKTHYIO JCSATEIEHOCTh
IUTAHApOBAHHE H B COOTBETCTBHU C YCTAHOBJICHHBIMHU
OpTaHH3aIHIO CTaHJapTaMu
NPOEKTHO IK-8.3. HmeeT npakTU4eCKU OBIT y4acTHs B

JCATCIBHOCTH Ha
OCHOBC CTaHAApTOB
yHpaBJICHUS IPOCKTAMU

MPOEKTHOH paboTe, BKITFOUas
IUIAHWPOBAHUE U KOOPJMHALUIO 3aa4
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3. Temaruueckuii njiax

Nen/ HanMeHOBAH e TpynoeMKocTh, akageMuYecKHe Yachl
n pa3jena AUCHUILIHHBI Ounas gpopma TKY
(Monxy.ist) Ayautopuas pabora CamocTosiTes (Texymuii KOHTPO.IH
Jlexkuun | CeMHHApBI KonTtposan bHAs paBoTa ycreBaeMOoCTH)
1 BBenenue 6 6 31 Jlomaninee 3aganue
2 VYBenuueHue goxona 10 10 31 JlomarHee 3aganue
3 MuHUMH3AIIS] PUCKOB 8 8 31 JlomariHee 3aganue
4 OntuMusanus ousHeca 6 6 2 31 Jlomarnee 3aganue,
CopeBHOBaHHE
Ix3amen 4
Hmozo: 30 30 6 124
Ob6vem oucyunaunvt (Mooyns) 190
(6 ax. u.)
O6vem Oucyunnunvt (MoOyan) 5
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Nen/m HaunMenoBanue pasgesa Conep:xanue THCHUIIUHBI (MOYJIs1) IO TeMaM
JUCHMIJIMHBI (MO1YJIs1)
1 Bsenenue OCHOBBI MalIMHHOTO O0yUEHHS JIs OU3Heca

Ponp naHHBIX B IpUHATHN OW3HEC-pEIICHUN
['panuIsl IPUMEHUMOCTH MoJieNel

2 VYBennuenue 1oxona PexomMennarenbpHbIE CHCTEMBI

[IpornosupoBanue cupoca 1 ynpapjieHHE aCCOPTUMEHTOM
LlennooOpa3zoBaHue Ha OCHOBE JaHHBIX

Ontumu3anys eHOBOH cTpaTerny (AMHAMHYECKOe IIEHO00Opa3oBaHue)
JIunorenepanus

3 MuHuMH3a1UsT PUCKOB CKOpUHT KJIMEHTOB

JeTexTupoBaHue aHOMATUI
Crpecc-TecTupoBaHUE MOJIETIEH PUCKOB
[IporHo3uposanne AeOITOB 1 OTTOKA

4 Ormrrumu3zanyst On3Heca [Ipuopuruzanus pacxonos
ABTOMAaTH3AaIHA JOXOI0B € IToMoIrso DL
OnTumu3anus padoThl IEPCOHAA U NIPOIIECCOB B KOMITAHUHU

DNEeKTPOHHBIA JOKYMEHT




5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00pa30BaTEIFHON Cpele YHHUBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJalleHHBIH JIOCTYIl K COBPEMEHHBIM MpPO(ECCHOHAIBHBIM 0a3aM
JAHHBIX U MH(GOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

OcHnognas numepamypa:

1. I'pac, JI. Data Science. Hayka o manHBIX ¢ HyJIsI : mpakTH4Yeckoe pykoBoacTBo / . I'pac.
- 2-e u31., nepepad. u gon. - Cankr-IlerepOypr : BXB-IletepOypr, 2021. - 416 c. - ISBN 978-5-
9775-6731-2. - Tekcr : anexktponnsiit. - URL: https://znanium.ru/catalog/product/2138991

2. I'puropneB, A. Mamunnoe oOydenue. [lopTdonno peanbHBIX MPOEKTOB : MPAKTUYECKOE
pykoBocTBO / A. I'puropses. - Cankt-IlerepOypr : [Tutep, 2023. - 496 c. - (Cepust «bubdbmmoreka
nporpammuctay). - ISBN  978-5-4461-1978-3. - Tekcr: osnekrponHwid. - URL:
https://znanium.com/catalog/product/2123375

Jlononnumensnan numepamypa:

1. [natonoB, A.B. MamuuHoe o0OydueHue : ydeOHOe TocoOMe Jjisi  BYy30B/
A. B. [InaronoB. — 2-e u3n. — Mocksa : UznarensctBo FOpaiit, 2026. — 89 c. — (Bricmee
oOpazoBanue). — ISBN 978-5-534-20732-3. — Tekct : snektpoHHb // OOpa3oBaTenbHas
wiatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/589132

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MPOTHBOIIOKAPHBIM MpPaBUJIaM U HOPMaM U 00ecIieurBaroleii MpoBeeHNE BCeX
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHON TOATOTOBKH, MPAaKTHYECKOW W Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00yJaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUIA, 3aHATUH CEeMHHApPCKOro (IPAaKTUYEeCKOro) THMA, TPYIIOBBIX H
VHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOYHOM aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENIBbHOM paboThl U MOMEIIEHUS I XpaHEHUS U NMPO(UITAKTUYECKOTO
obcmyxuBaHusl yueOHOTO 000pyaoBaHusA. [lomMenieHns: yKOMIUIEKTOBaHbI CIIEUATU3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHHMsI, CIyXKAIlUMH Ui MpeACTaBIeHUs yueOHOH
uH(popMaluu 00JbILION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) 00eCcTIeYnBaeTCsl B y4eOHBIX ayIUTOPHSX, OCHAIIEHHBIX:

— CTOJIaMHU U CTYJIbSIMU,

— KOMIIbIOTEPHOU TEXHUKOU;

— MEXaHWYECKUMHU KaJIbKYJIATOpaMH;

—  CHENHMAIU3UPOBaHHBIM 000pYyI0BaHUEM, BKIIIOYAs IEMOHCTPAIIMOHHOE 000pYI0BaHHE.

[TomMerieHus 1711 CaMOCTOATENBHOM paboTh 00yUarOIIKXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONBb30BaHMUsSI MHBAJIUIAMH M JIMLIAMU C OTPAHMYEHHBIMH BO3MOXKHOCTSMH 3J0POBBS,
OCHAILIEHBI KOMIIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO MOAKIIOYEHHs K ceTu «MHTepHeT» M
o0ecriedeHHEeM  JIOCTyNa B  JJEKTPOHHYIO  HMH(OPMAalMOHHO-00pa30BaTEeNIbHYI0  Cpeay
YHuBepcurera.
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https://znanium.ru/catalog/product/2138991
https://znanium.com/catalog/product/2123375
https://urait.ru/bcode/589132

OO0yuaromumMcsl TPeaoCTaBIsSeTCs AOCTYn (B TOM YHCHIE YAQJICHHBIA) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIIe JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHnoBaHue mopraJjia Ccblika
(u3naHus, Kypca, 1I0KyMEHTAa)

1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
onbnmoTeka

2. Baza manaeix md 1 T-cnenuanuctos https://habr.com

3. | ba3a mannsix ScienceDirect https://www.sciencedirect.com

4. | OdunmansHbii cailT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/
BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu

5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/

6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”

7. Enunas koswtekuust iudpoBeix 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenp WHGOPMAIMOHHBIX  TEXHOJIOTHH,

HCIIOJIB3YCMbIX

IIPU  OCYILECTBIICHUH

06p330B8.TeJ'IBHOI‘O Inpounecca 1o JUHCOUIIINHE (MOHYJ'IIO), B TOM 4YHCJIC KOMIIJICKT JJUICH3MOHHOI'O

MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
WH(pOpPMaIMOHHBIC CIIPABOYHBIC CHCTEMBI.
HaunmenoBanue I1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHseMoe
OnepanoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | muuensnonHOE

bpaysepsbl:

Slupexc.bpaysep OTEYECTBEHHOE cBOOOIHO pacmpoCTpaHsIeMOe
Google Chrome 3apyOexHoe cBOOOIHO pacnpocTpaHsieMoe
Od¢ucHble NPUIOKEHHUS

Microsoft Imagine (Visio, OneNote) 3apyOeKHOe JIMIICH3UOHHOE

TeXstudio 3apy0exHoe cBOOOJIHO pacpOCTpaHIEMOe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpamMmmHoe odecnieyenue IS IVIAHUPOBAHMS U yUeTa BPeMeHH:

Toggle app | 3apyOexHoe | cBOOOIHO pactpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGexHnoe | nuuensuonHoe

Cucrtembl ynpapjieHus1 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapy6exmnoe | muuensuonHoe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6exHoe | nuuensuonHOE
CnpaBoYHO-NIPABOBBIE CHCTEMBI:

KoncynbrantlLiiroc: cripaBOYHO-TIPaBOBast OTEUECTBEHHOE JIMIEH3UOHHOE

cucTeMa

Cpe/cTBa AHTHBMPYCHO#i 3aIUTHI:

Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE JIMTICH3UOHHOE
Cranpmapraeiid Russian Edition

Cpeabl pa3padoTkm:

Visual Studio Code 3apy0exHoe CBOOOJIHO pacIpOCTpaHIEMOe
Bash (Unix shell) 3apyOeKHOE CBOOOJIHO pacHpoCTpaHsIeMOe
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Anaconda 3apyOekHOE cBOOOJ/IHO pacnpocTpaHsIeMOe
Robotic Operating System 3apy0exKHOe cBOOOIHO pacIpOCTpaHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOHO pacIpOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CBOOOJTHO pacpOCTPaHIEMOe
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOJ/IHO pacnpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0eIKHOE CBOOOJHO pacIpOCTpaHIEMOE
CucTteMbl ynpasjieHus1 0ubanorpapudeckoii mugopmanueii:

Zotero | 3apyOexKHOE | CBOOOJIHO pacnpocTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CcBOOOHO pacIpOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIEeMOe

7. MeTtoanuyecKkue u OlleHOYHbIE MATEPHAJIBI
MeToauyeckne yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B nporiecce u3yueHust IUCIUILUIMHEI (MOay 1) «MammuHHOe 00yueHe B Ou3Hece» B paMKax
TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH MCIOJB3YIOTCS TaKU€ BHJIbI Y4eOHOI paboOThl, KaK JIEKLIUS,
CEMUHAaphl, JOMAIHUE 33JaHUsl, COPEBHOBAHUE, & TAKXKE PA3JIMUHbIE BUJIBI CAMOCTOSTEJIbHOU
paboTel OOywarouMxcs MO 3a/JaHUI0 MPENojAaBaTess, HalpaBJE€HHbIE HAa pPa3BUTHE HABBIKOB
npoeCCUOHATILHON JIEKCHKH, 3aKpEeIUIEeHHE MPAaKTUYECKUX MPO(ECCHOHATBHBIX KOMIIETEHIIHH,
MOOIPEHNE UHUIIUATUB.

Jlexyus — cHUCTEMAaTHYEeCKOe, IOCIEIOBATEIBHOE, MOHOJOTHYECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHAYETCs BECTH KOHCHEKT JIEKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMW; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WMJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMSI, U MONBITATbCS HAMTH OTBETHl B PEKOMEHJIOBaHHOM nuteparype. Eciu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
IPENo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 hopma y4eOHOU NEeATETLHOCTH, MMPOBOANMAs B yUeOHOM 3aBEJACHUU 10T
PYKOBOACTBOM TMpEMojaBaTeNs, TI/€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi moAroTOBKA K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHA WU OCHOBHBIMHU MaTCpUalaMH, 4TO0Bl UMETh BO3MOKHOCTH AKTHBHO Y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJNEe3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
r1y0Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTb.

Homawmnee 3a0anue — Habop 3a/1a4 O TEMaM HeJIENH.

[lpu pabore Ham JOMAIIHUMHU 33JaHUSIMH BaXHO BHUMATEIBHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU M CPOKAMU BBINIOJHEHUs. PexoMeHayeTcs pa30uBaTh 3aJaHusl Ha JTarbl, YTOOBI
n30eKaTh TMEPerpy3Kd W JIydlle YCBOUTHh Marepuai. lcrmomb30BaTh pa3inuyHble WCTOYHHKH
uHpOpMalKK, BKIIIOYasi yUeOHUKH U OHJIaWH-PECypChl, Ui 0osee Iiy00oKoro MOHUMaHUS TEMBI.

Copeenoganue — OPraHU30BaHHOE MEPONPHUATHE, B paMKaX KOTOPOrO0 YYaCTHHUKHU
COTIEPHHUYAIOT JIPyr C APYTOM JUISI JOCTHDKCHHS OIPEACIICHHOW IIeNH, JEMOHCTPUPYS CBOU
HABBIKH, 3HAHUS WU CTIOCOOHOCTH B 33/IaHHOM 0OJIACTH.

Camocmosmenvrnas paboma — paboTa CTYJEHTOB, HANpaBlieHHass Ha YIIIyOJIEHHOE
U3y4eHHE OTJENIbHBIX TEM M BOIPOCOB YUeOHON JUCHUIUIMHBI (MOIYIIS).
B nporiecce camocTosiTenbHOM pabOThI CTYIEHThI B3aUMOAEUCTBYIOT C PEKOMEHJOBAHHBIMU
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MaTepuaiaMH IIPU MHHUMAaJIbHOM Y4acTUH TIPeroiaBaresis. 3a/1a4ui CTyACHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIeKIUi (06paboTka TEKCTa), MIOBTOPHOE U3yUEeHUE YUEOHBIX MAaTEePUAIIOB IJIAHOB
¥ TE3UCOB OTBETOB, M3YYEHHE JOTOJHHUTEIBHBIX TEM, BHIITOJHEHUE y4eOHO-MCCIEI0BATEIbCKIX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs 0 JUCHMILUIHHE (MOIYJII0)

Kputepun nmosryyeHusi ypoBHA M OLEHHBAHUS C(POPMUPOBAHHOCTH KOMIIETEeHUHIi 1O
aucuunanHe (moay.naw) «MamuHHoe o0yuyeHHue B OU3Hece»

OrneHuBaHue YpOBHS Y4EOHBIX JOCTHI)KCHUH, OOYYArOMIMXCs MO JUCHUIUIMHE (MOIYIIO),
OCYIIIECTBIISICTCS B BUE TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M MTPOMEKYTOYHOH aTTeCTaIUH.

[IpomexyTouHasi aTTecTalusi 1O JAUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B Qopme

IK3ameHna, 11pyu 5TOM IMPOBOJUTCA OLICHKA KOMHCTCHHHﬁ, C(l)OpMHpOBaHHI)IX IO JUCHHUITIIIUHE.
I[J'ISI OLCHUBAaHWA TCKYHUICIO KOHTPOJIA YCIIEBACMOCTHU H HpOMe)KYTOHHOﬁ aTTeCcTaluu

HCIIOJIB3YCTCA )IGCHTI/I68.J'IJ'IBH8.H [KaJIa OHCHHMBAHHA, KOTOpas COOTHOCHUTCA C Tpa,[[I/IHHOHHOﬁ

OATHOAIIBHOM 1Ko CJICAYIOIUM 06p2130M, €CJIM UHOC HEC YKAa3aHO B CI/IJ'IJ'Ia6yce JAUCHUITIIMHBI:

JdecaTubannpuas IlaTtudamnbHas OO01mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl o
OILICHKA OLICHKA AUCHHILVIAHE (MOLYJIIO)
10 OT1iauyHo CTyZeHT MOJHOCTHIO BIIaJeeT 3HAHUSAMU, U3TOKCHHBIMU B
9 OTIUYHO paboueil mporpaMme, U riIyOOKO OCMBICIISET JUCUUIUTUHY. OH
8 OTINYHO CaMOCTOSITEIbHO U JIOTUYECKU IOCIEJ0BaTENbHO OTBEYAET Ha

BCE BOIPOCHI, aKIEHTHPYsS BHUMAaHUE Ha HAUOOJIEE BaXKHOM.
VYMeeT aHaIM3UpPOBaTh, CpPAaBHHBATh, KJIACCH(HUIIMPOBATH,
0000maTh,  KOHKPETU3UPOBAaTh M  CUCTEMAaTHU3UPOBATH
W3YYEHHbI MaTepHua, BbIACISAS KIIOYEBbIE MOMEHTHI H
yCTaHABJIMBAass  MPUYMHHO-CIICACTBEHHBIC  CBSI3H.  UETKO
(bopMynupyeT OTBETHI, YBEPEHHO HHTEPIIPETUPYET PE3yIbTAThI
AHAJIM30B U JIPYTUX HCCICIOBAHUM, a TAKXKE PEIaeT CIOKHbIE
3amaun. CTYZCHT XOPOIIO 3HAKOM C METOJ[aMHU HCCJICI0BAHUS,
HEOOXOJMMBIMU JUIsl TIPAKTHYECKON JESTEIBHOCTH, W yMEeT
CBSI3BIBATh TEOPETHUYECKUE ACIEKThI JUCHUILIHHBI (MOIYJIS) C
MPAKTUYCCKHUMU 3aJla4aMU.

Xoporo CryneHT o0namaer 3HAHUSMH MpEeAMETa MOYTH B IOJTHOM

6 Xopormo o0bemMe paboueil MporpaMMbl U CaMOCTOSITENILHO, JIOTHIECKH
MOCJIE/IOBATEIbHO U BCECTOPOHHE OTBEYAET HA BCE BOMPOCHI,
aKIEHTHUPYS BHUMaHUE Ha HANOOoJIee 3HAYNMBIX MOMeHTaX. OH
yMeeT aHaJM3UpOBaTh, CPaBHHBATh, KIACCH(PHUIIUPOBATD,
000011aTh,  KOHKPETH3UPOBaTh M  CHUCTEMAaTHU3UPOBATH
W3YUYCHHBIH MaTepuall, BBIIECNSAS €ro KJIIOUCBBIC ACTEKTHI H
yCTaHaBJIMBas NPUYINHHO-CJIICACTBCHHEBIC CBA3H.
DopMyITUpYyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETHPYET
pe3ysIbTaThl AHAJIM30B W JPYTUX HCCICJOBAHUN, a TaKKe
pelaer CIIOKHBIE CHTYaIllMOHHbIE 3ama4uu. CTYIEHT XOpOIIO
3HAKOM C METOJaMHU WCCICTOBAHUS, HEOOXOAMMBIMHU ISt
HpaKTH‘IeCKOfI JCATCIBPHOCTH, u YMEET CBS3bIBATH
TEOPETUYECKUE AaCMEKThl MpeAMeTa C MPAKTHYCCKUMHU

3aJla4aMH.
5 YnoenerBoputenbHo| CTyseHT oOmamaeT Oa30BBIMUA 3HAHUSAMH [0 JUCIUTUIAHE
4 VY noBneTBopuTensHO | (MOIYIIIO), HO UCTIBITHIBAET TPYHOCTH TIPH CAMOCTOATENBHBIX
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JdecaTudannbuas IlaTudannbHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

OTBC€Tax MW HUCHOJIb3YET HCTOYHBLIC Q)OpMYIII/IpOBKI/I. B xone
OTBCTOB OH AOITYCKacT OHII/I6KI/I, KacCaromuecs CyTH BOIIPOCOB.
CTYI[eHT criocooeH peuiaTth TOJIBKO CaMBIC IMPOCTLIC 3aJa4r U
BJIaACCT JINIIb MHWHHUMAJIbHBIM Ha60p0M MECTOJ0B

HCCIIeIOBaHUS.
3 He cman CryneHT He oBIajien 00s3aTeTbHBIM MUHUMYMOM 3HAaHUH TI0
He cnan MpEeAMETY U HE MOXET OTBETHUTh Ha BOIMPOCH, JAXKE €CIU
1 He cnan MpernomaBaTeb  3aJaeT  JIONMOJHUTEIbHBIC  HABOISIIHC
BOIIPOCHI.

HucnurumHa (Moayns) «MamuHHOEe OoOydeHHe B OM3HECE» OLICHUBACTCS CIETYIOLIHM
o0pazoM:

AKTHBHOCTH Bec | KoanuectBo Onucanue
Jlomanraue 3amaHus 60% 4 Habop 3ama4d mo TeMaM Heneu
CopeBHOBaHHE 20% 1 Oprann3oBaHHOE MEPOIIPHUITHE, B pAMKaX KOTOPOTO

YYACTHHUKH COIIEPHUYAIOT APYT C APYTOM IJIs
JOCTHKEHHS ONPEACTICHHOMN LeTTN

Ox3ameH 20% 1 [MucemeHHast in ycTHast paboTa HaJl 3aJaHUEM,
HAaIpaBJIeHHBIM Ha POBEPKY MOIYYCHHBIX 3HAHUH U
HAaBBIKOB I10 AUCIHILIAHE (MOJIYIIIO)

@®opmyJia pacyéTa HMTOrOBON OLEHKH MO IMCHMIVIMHE (MoayJ) «MammHHOe
odyuyenune B OusHece»: «0,6 x cpeqHee 3a momamHue 3ananus + 0,2 X copeBHoBanue + 0,2 X
IK3aMEH.

Texyumii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUIIIHHE (MOAYJII0)
IIpumepHbIe fOMaLIHUeE 32 IAHUS

1. Cosznate cuHTETHYECKUI HA0Op OM3HEC-TaHHBIX, O0YUUTh JTUHEHHYIO PETPECCUI0 U
JIEPEBO PELIEHUH, CPAaBHUTh UX METPUKH U CAEIATh BBIBOJ O IPEAIIOUYTUTEIBHON MOJEIIH.

2. Tlposectu pa3BemouHbIi aHaIH3 OTKPBITOro Habopa «Retail Transaction Datay,
BU3YaJIU3UPOBATh KJIIOUYEBBIE CBOMCTBA U CPOPMYIHPOBATH JIBE JAETIOBbIE THITOTE3bI IS
IIPOBEPKU C TOMOIIBI0 ML.

3. OOYy4MTb JIOTHCTUYECKYIO PErPECCUI0 U HEHPOCETEBbIH KilaccudukaTop A 3a1a4u
OTTOKa KJIMEHTOB, 3aTE€M BBIIOJIHUTH CTPECC-TECT, YMEHbIIask 00y4arollyto BEIOOPKY 10
10 % n 1 % ¥ oueHnTH NaJieHNE KauecTBa.

4. Peanu3oBath JBa TUIAa peKOMEHIAIUI — KoutabopatuBHbi GuibTp (ALS) u
koHTeHT-0a3upytonuit (TF-IDF + xocuHyCHOE CXOJCTBO), OLIEHUTh UX METPUKAMHU
HR@10 u NDCG@10 u cpaBHUTH OM3HEC-IIEHHOCTb.

5. TMocrpouts Mmonenn SARIMA u Gradient Boosting Regressor ai1st nporHo3upoBaHus
cipoca no HeckonbkuM SKU, cpaBuuth ux ommodkamu (MAE, MAPE) u nate
PEKOMEHIALIUIO 110 YIIPABJIEHUIO aCCOPTUMEHTOM.

6. OOyunts Elastic Net amst mpeacka3anust BEpOSTHOCTH MOKYITKY TPU Pa3HBIX IIEHAX,
IIPOBECTH «1IE€HOBOM IKCIIEPUMEHT)» C U3MEHEHHEM LieHbl + 10 % u onpenennts
ONTHUMAaJIbHBIN IIEHOBOI CETMEHT.
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7. Ha CRM-nmannsix oO0yunth LightGBM st ckopunra nmuaos, moctpouth ROC-kpuByto,
BeIOpaTh mopor ¢ 80 % recall u paccuntarh 0xkumaEMoe KOITUIECTBO KaYeCTBEHHBIX
JUJI0B.

8. C nmomompto Isolation Forest n aBTO’HKOIepa BBIIBUTH aHOMAJIMU B HAOOpEe OAHKOBCKUX
TPaH3aKLUUH, CPaBHUTH precision U recall METO0B M MOATOTOBUTH CIIMCOK
IIOJI03PUTEIIBHBIX 3aIIUCEN.

9. CmozenupoBaTh KpU3HUCHBIE CLIEHapHH (pocT 6e3paboTuib + 5 %, najeHue 10X010B —

10 %) u u3meputh u3MeHenue BepoarHoctu aeponta (PD) B cymiecTByromei Moaenu
KPEIUTHOI'O CKOPHHTA.

10. IMoctpouts Monensb Survival Analysis (Cox PH) min Gradient Boosting amst
IIPOTHO3UPOBAHUS BPEMEHH J10 OTTOKa/AedosiTa, BU3yalu3upoBaTh KPUBbIE
BBDKMBAEMOCTH 110 CETMEHTaM M J1aTh PEKOMEHAIUH 110 YAEpKAHUIO.

11. CoctaButh npoctyto ROI-monens 11t TpéX MHBECTUIINN (PEKOMEHIAITNH, TUHAMHYECKOE
neHooOpa3oBanue, autu-fraud), moctpouts Matpuiy npuoputeroB (ROI, Bpems
BHE/IPEHUS], PUCK) U BBIOPATh IPOEKT-TIUAED.

12. Pa3zpaborath HEOOIBIIYIO Seq2Seq-Mo/1eib, IPEACKa3bIBAIOIYI0 €KETHEBHBIN 000pPOT
o SKU ¢ yuérom npojax, orojibl 1 peKJIaMHbIX PacX0/0B, CPABHUTH €€ C JIMHEHHOU
Mozienbto 1o MAPE u ouenuts nenecoodpazHocTs npuMeHenust DL.

13. O6yuuth Random Forest nis npenckazanus neperpy3ku COTpyAHUKOB Ha OCHOBE
JAaHHBIX O CMEHAX U MPOAYKTUBHOCTH, IPEIJIOKUTH MPABUIIO NIEpepacipeiesieHus 3a1au
(Harpy3ka < 80 %) 1 OLICHUTb MOTEHLIUAIBHOE CHIDKEHUE overtime.

14. UuTerpupoBaTh BEIOpaHHBIE MOTYIH (HAIpUMED, PEKOMEHIAINH U THHAMHYECKOE
1IEHOOOPa30BaHNUE) B CKBO3HYIO 1IETIOUKY OT cOOpa JaHHBIX JJO IEPCOHAIBHOTO
IPEJI0KEHUS, pEaIN30BaTh IPOTOTHUII SHA-TY-3H/ IIPOLlecca U MOArOTOBUTH KPAaTKYIO
IPE3EHTALMIO C OLIEHKOM SKOHOMHUYECKOTro 3 peKTa.

15. CxomMnuinpoBaTh BCE BHINOJIHEHHbBIE pa0OThI B €UHBIN PENO3ZUTOPUIA, HAIICATh
00beAMHEHHBIHN OTYET (5-7 CTP.) € ONMHMCAaHUEM METOJIOB, PE3YILTATOB U
OM3HEC-pEKOMEHIALINM, a TAK)Ke MOJATOTOBUTH CIIAal bl A1 (PHHATBHON 3allIUTHI IPOEKTA.

HpnMepﬂoe OIMUCaHHUE 3a/IaHUA U KPUTEPUH ONCHUBAHUA K COPCBHOBAHUIO

3aganue — OnTUMH3aIUsA 10X0J0B KOMIIAHMH € IOMOIIBI0 MAIIMHHOTO
o0yueHust
Onucanue
VYyacTHHKaM NpeAocTaBiIsieTcss aHOHUMHBINA Ha0Op TpaH3aKLMOHHBIX JaHHBIX (JaTa,
SKU, 1ieHa, ckuika, pekjJaMHble MEpONPUSATHSI, OJIb30BATEIbCKHE aTPUOYTHI).
TpeOyetcst coOpaTh MOHOCTHIO pabOTarONTNI KOHBEWEp, KOTOPHIN:
Ounniaer 1aHHbIE, 3aM0IHAET MPOMYCKH U TeHEpUpYyeT HH(OPMATUBHbIE TPU3HAKH.
2. CtpouT Mozemb (MM HECKOIBKO MOJIENIEH ) MTPOrHO3a CIIPOCca U BEPOSITHOCTH MOKYITKA
IIPY Pa3HBIX LICHOBBIX YPOBHSX.
3. Brruncisier oxumaeMbIii 10X0/ I HAOOPOB TECTOBBIX IIEHOBBIX CIIEHAPHEB (M3MEHEHHS
1ieHsl = 10 % oT Tekymmx).
4. BpiOupaeT onTUMaIbHBIE LIEHBI, MAKCHMU3HPYIOIINE CYMMAapHBIA 05KUIAEMBbIN JOXO/,
YUUTBIBAs OrpaHUuEHUs OM3Heca (MMHUMANbHAs Mapika, IMMHUT CKUJIOK).
5. Odopmitsiet pe3yiabTaThl B HHTepakTUBHOM Aamdope (Plotly/Streamlit) u roroBut
KOPOTKYIO Iipe3eHTaluio (He 6osee 10 MUHYT) ¢ peKOMEHIAUsAMU /ISl pyKOBOJICTBA.
@opma coauu — penozuropuit GitHub ¢ Jupyter-noyréykamu (uu .py-daiinamu),
README, requirements.txt, ccpiikoit Ha nambopa u PDF-nipesenranueii.
Kpumepuu oyenusanus
— Oopadorka ganubIx (10 %) — koppekTHas paboTa ¢ MPOMyCcKaMu, BEIOpOCcaMu;
aJIeKBaTHbIE U OOBSICHEHHBIE TIPU3HAKHY.
— Metpuka nporuosa (30 %) — MAPE umu RMSE Ha ckpbITOM TecTe; 4eM HUKE, TEM
JTy4IIe.

=
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— ¢ ¢eKTUBHOCTH HEHOBOM cTpaTeru (25 %) — npupoCT 0XKUAAEMOTr0 10X0/1a IO
CPaBHEHHIO ¢ 0a30BBIM (KOHTPOJIBHBIM) CLIEHAPHEM.
— Texnnueckas peanusanus (15 %) — yncrora Koaa, BO3MOKHOCTb BOCIIPOU3BECTH
pe3ynbTatel, Hanuuue unit-tectoB/Cl, Xopornasi TOKyMEeHTaIUI.
— Busyaam3zauus u npe3entamnus (10 %) — ynoOHbIi 1ambop/, sICHbIE BBIBOIBI,

ybenuTenbHble OU3HEC-PEKOMEH ALY,

— Hosusna/kpeatuBHoctb (10 %) — npuMeHeHne NpoIBUHYTHIX MeTO10B (Bayesian
Optimization, ancaM0Ji1, HEHPOCETH) WIIM OPUTHHAILHOTO MOAX0/1a K TeHEepaIluu

LHCHOBBIX CIICHAPHUCB.

3aganus 1J18 NPOMEKYTOYHOM aTTECTANMH MO THCHHUIJIHHE (MOIYJIIO)

Ne 3ananue OtBer Kommnerenuus
n/n
1 | OnumuTe nocaen0BaTeLHOCTD JEHCTBUM MPpH YcraB npoekTa / [1K-8
WHULIMAUWY IpoeKTa BHeApeHus: ML-monenu B OueHKa 10CTYITHOCTH
Ou3Hec-Tporece naHHbIX / OnpeaencHue
METPHK ycrexa
2 | IIpu kakux yCIOBHSX IENIECOOOPA3HO OTKA3aThCS OT HenocraTtok nanHbIx / YK-1
WCTIONTE30BAHUS CIIOYKHOM MOJIEIH B TIOJIB3Y MPOCTOTO Bricokast crommocThb
npaBuia? nojepxku / Huskuit
ROI
3 | CpaBHHTE OAXOMABI K COOpPY MaHHBIX IS Pexomenmanmm — OIIK-4
PEKOMEHIATENNEHOW CUCTEMBI i CHCTEMBI CKOPHHTA MTOBE/ICHYECKIE TAHHBIC
KJINEHTOB / CkopuHT —
KpeAUTHAs UCTOPUS U
TJIATeKU
4 | OOBsICHUTE, IOYEMY MOJICIIb C BBICOKOM TOYHOCTHIO CronumMocTh OMnO0K / [IK-1
MOJKET OBITh SKOHOMHYECCKH Hed(h(HEKTUBHON 3arpaThl Ha BHEIpEHUE /
CoXHOCTh
WHTEpIpeTaluu
5 | Kakue MeTpuku HEOOXOUMO OTCIICKHUBATD IS ROI/ LTV /CAC/ TIK-2
OIIEHKH OKYIaeMOCTH BHeApeHus ML-permenns? IIepuon okynaemocTu
6 B uyém 3aximroyaercs SJKOHOMHUUYECKUI CMBICIT Maxkcumuzanus T1K-1
JTUHAMHYECKOTO IIEHO0Opa30BaHMs Ha OCHOBE BBIPYUKH / YU€T
JaHHBIX? 3JIACTUYHOCTH CcIipoca /
CermeHTauus KJIMEHTOB
7 | Kak paccunraTh npeienbHYI0 BBITOLY OT Pasnuna 3atpar 1o u IK-2
ABTOMATH3aIlMU OJIHOr0 OM3HEC-TIpolecca? nociie / O0béM
00paboTaHHBIX
oneparuii / JKOHOMHS
BpEMEHH
8 | Omummre metonosoruto A/B-tecTupoBanust 1ist KonrponbHas rpynmna / [K-1
npoBepku 3P HEeKTHBHOCTH PEKOMEHIATEIbHOM Tecroas rpymma /
CHCTEMBI Craructuueckas
3HAYHMOCTh
9 | Kakue MHCTPYMEHTBI UCIIONIB3YIOTCS IS Dashboards / I'paduku OIIK-4
BU3YyaJIM3alll1 PE3yJIbTaTOB IPOTHO3UPOBAHUS BPEMEHHBIX PsIIOB /
crpoca? Heatmap ommbok
10 | Kak addext macitada mposiBisieTcsl Ipu BHEAPSHUU CHmKeHHe yIeIbHbIX OIIK-3
ML-mozenelt B KpymHBIX KOMIAHHIX ? 3arpar / [ToBTopHOE
HCTIOJIb30BaHHE
Mojenent /
IlenTpanu3zaius JaHHBIX
11 | Kakue mpaBoBble TPeOOBaHUS MPETIBIBISIIOTCS K 152-®3 / lludposanue K-8

XPaHCHHUIO JAHHBIX KJIMCHTOB JJIA O6y‘leHI/I$I Mo;[eneﬁ?

/ Cornacue Ha

DNEeKTPOHHBIA JOKYMEHT




00paboTky / Cpoku

XpaHeHUs
12 | O0bscHuTe npuHimn o0bsicHuMocTH MU -perienuii ¢ IIpaBo Ha moHNMaHwME / YK-1
TOYKH 3pEHUs IIPpaB noTpeduTeneit IIpo3paunocTh
anropur™a /
Bo3moxHOCTB
00aoBaHusl
13 | Chopmynupyiite npoueaypy noaydecHus HNudopmupoBanue / I1K-8
HH()OPMUPOBAHHOTO COTIIACHS TIPH cOOpe JaHHBIX JIJIs SIBHOE cormacwue /
ML Bo03MOXHOCTH OT3BIBA
14 | Tlpu nporHo3UpPOBaHNH OTTOKA KJIMEHTOB KaKne YacToTa MoKymnok / OIIK-4
(dakTopsl Hanboee 3HaYMMBI 17151 On3Heca? Hctopus obpatenuii /
W3MeHeHue noBeieHus
15 | ObocHyliTe BBIOOP MEXKAY AETEKTHPOBAHUEM TouHOCTH OOHApYKEHUS OIIK-3
aHOMaJIUi U IPaBUIIOM-(QHIBTPOM IS / JloxxHbIe
MOITICHHUYECTBA cpabateBaHus /
CtouMocTh OmuoOKH
16 | Kak cTpecc-TecTpOBaHUE MOJICIU PUCKOB 3alllHIIACT [IpoBepka Ha IK-2
OM3HEC OT HENpPEeABHICHHBIX MTOTEPh? IKCTpEMAaIIbHBIX
cieHapusix / OnieHka
ycroitunBocTH / 3armac
MIPOYHOCTH
17 | Kakue sTndeckue pucKy BO3HHKAIOT IIPH Jduckpumunanmys / YK-1
ABTOMATU3UPOBAHHOM MPHHATHH PEIICHUH O CwMeriieHue JaHHbIX /
KpeIUTOBaHUU? OtcyTcTBHE
YeII0BEYECKOTO
KOHTPOJIS
18 | OnumuTe Mporecc MPUOPUTH3AIMH Pacxo10B Ha ML- OreHka noTeHImana / I1K-8
MIPOEKTHI B YCIOBHUSX OTPaHUUECHHOTO OIOKETa CroumocTh BHEIpeHUS /
Crpareruueckoe
COOTBETCTBHE
19 | Kak aBromaru3anus J0X0J0B C TIOMOIIIO TIIyOOKOTO CHImKeHue T1IK-1
00yYeHHs BIUSIET HA CTPYKTYPY 3aTpaT KOMIIaHHH? OTIePaIUOHHBIX
pacxomoB / Poct
KaITUTAJbHBIX 3aTpaT Ha
MH(PACTPYKTYPY
20 | Kakwue pa3jieiibl JOJDKHBI ObITh BKIIOYCHBI B OTYET O buznec-1iens / Metpuku OIIK-4

BHenpeHun ML-Mozaenu uist pykoBoacTBa?

/ Pucku / DxoHOMHUKA /
ITman
MacITaOUpOBaHUs
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