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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouass mporpamma aucuuIUIMHBL (MOmyns) «MamuHHOe oOoOydeHue B OuszHece»
COCTaBJIEHA B COOTBETCTBHH C (hefepabHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHus — MarucTtparypa mno HampasieHuto 02.04.01 Marematuka u
KOMIIBIOTEPHBIE Haykd, mpoduiab MeToasl UCCIECIOBaHWK B MAIIUHHOM OOYYCHUH,
YTBEP)KJICHHBI TpPUKa3oM MUHUCTEpPCTBA HAyKM U BbIcIiero oOpaszoBaHus Poccuiickoi
Oenepannu Ne 810 ot 23.08.2017 rona.

Wzydyenue nucuuruinHbl (Moayisi) «MamuHHOe oO0ydyeHHMe B Ou3HEce» IO03BOJIET
chopMUpOBaTh TOHMMaHWE KIIOUEBBIX OW3HEC-MPUMEHEHH MAIIMHHOTO O0Oy4YeHHUs B
MPOAYKTOBOM Cpele, a TakKe HaBbIKA uCIONb30BaHus WHM-pemieHuid sl ONTUMHU3ALUA
B3aUMO/JICHCTBHSA C KIIMEHTaMH, YIPABICHUS CIIPOCOM, MAPKETUHTOM U O€30M1aCHOCTBIO.

MecTo TMCHUNJIMHBI (MOAYJIfA) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl
Hacrosimmas muciurinHa (MOIyJIb) BKJIFOUEHA B YYCOHBIH IIaH 110 IPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampaBienutro 02.04.01 MaremaTuka M KOMIBIOTEpPHbIE HAyKH, Mpoduin
Merozpl McClenOBaHUi B MallMHHOM OOyYeHMHM M BXOIUT B BapUaTHBHYIO 4YacTh bioka 1,
bopMHpyeMyr0 ydacTHHKaMHu 00pa30BaTeNIbHBIX OTHOIICHUH KaK AUCIUILIMHA 10 BBIOODY.
Jucuumimaa (MOIyJb) JOCTYITHA K M3YYEHHUIO Ha 2 Kypce B 3 ceMecTpe.

Heab n3yyeHUus: JMCHUILUIMHBI (MOAYJSA): TIOATOTOBUTH OOYYAIOMIMXCS K NMPHUMEHEHHIO
peleHnii  MamMHHOrO OOydeHMs B  KJIIOYEBBIX OM3HEC-IIpoleccax: IepCOHAIN3aLuY,
[IEHOOOPa30BaHUM, JIMJIOTEHEepaluy, aHTU(pOJe W ONTUMHU3AIMH WHBECTHIHMH, a TakKKe
c(hopMHPOBATH HABBIKK MPUOPUTHU3ALUN HHULIMATUB U aBTOMATU3alUU C TOMOILBIO TEXHOJIOTUI
rJ1y0OKOro o0yueHusl.

3agauu u3y4yeHust JMCUUILIHHBI (MOAYJISA):

— HW3Y4YUTb NPUHLUIBI PAOOTHI PEKOMEHIATEIbHBIX CUCTEM U TOUCKOBBIX aJITOPUTMOB B
IPOTYKTaxX;
— OCBOWTH MOJXOJBI K IEHOOOPa30BaHMIO HA OCHOBE JIAHHBIX M TPOTHO3UPOBAHUIO
crpoca ¢ MCIOJIb30BaHUEM MALIMHHOTO 00Y4EeHHUS;
— HAYYWUThCS TNPHUMEHATh METOAbl JIMAOTE€HEepallud U CKOPUHIa KIMEHTOB JUIs
TIOBBIIIICHUST KOHBEPCHH;
— W3YYUTH TEXHOJOTUH JIETCKTUPOBAHUS aHOMAJIMIA U aHTU(POI-CUCTEMBI B pEaTbHBIX
IPOTYKTaxX;
— pa3BUTh HaBBIKM npuopuTh3anmu HWNM-uHAIMATHB W aBTOMaTH3alMd OW3HEC-
HPOLIECCOB C TIOMOIIBIO TTTYOOKOT0 00y4YEHHUs.
B pe3yabTare 0cBOCHUS IUCHUILUIMHBI (MOYJIS1) 00yYAKOIIMIACS T0JI5KEH:
3HaAmMb:
— Kak paboTaloT peKOMeH1aTeIbHbIE CUCTEMBbI U TTOHCK;
— MOJXO0/IbI K IIEHOOOPa30BaHMIO Ha OCHOBE JIaHHBIX M ITPOTHO3UPOBAHHUIO CIIPOCa;
— METO/Ibl JIUJIOT€HEepalui U CKOPHHTa KJIMEHTOB,;
— MOJXO0/IbI K aHTU(PPOIY U JEeTEKTHPOBAHUIO aHOMAITHHA.

ymembp:

— TPUMEHATh  PEKOMEHAATENFHBIE CHCTEeMBl WM TOHCK JUISI  ONTHMH3AIHA
B3aUMOJICHCTBHUS C KIIMEHTOM,;

— WCTIOJIB30BaTh JIAaHHBIE IS [IEHOOOPa30BaHUs W TIPOTHO3UPOBAHUS CIIPOCA,

— peaNn30BBIBATH JIMJOTCHEPAIMIO U CKOPUHT KIINEHTOB;

— BBISIBIISITh QHOMAJIMH U IPUMEHSTH aHTU(PPOI-PEIICHHSI.

enademp:

— HaBBIKOM TIPOBEJEHHUS TPUOPUTHU3ALUM WHBECTUIMHA: ONTUMHU3UPOBATh CETh U
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MapKETHHTOBBIA OODKET.
— HaABBIKOM aBTOMATH3aIlMH pabOThI ¢ TOMOIIIBIO TITyOoKkoro ooyuenus (deep learning).

ONEeKTPOHHBIA JOKYMEHT



2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmnun, Qopmupyembie B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIETeHIIUN

Nupukarop
KOMIIeTCHLIM U

IlepeyeHb MIAHUPYEMBIX
pe3yJbTAaTOB 00y4eHus Mo
AUCUUIINHE (MOIYJIIO0)

VK-6.

Crioco0eH omnpeaeaTs u
pean30BbIBATH IPHOPUTETHI
COOCTBEHHOM IEATETBHOCTH U
CITOCOOHI e¢
COBEpIIECHCTBOBAHUS Ha OCHOBE
CaMOOIIECHKH

VK-6.1.

3HaeT OCHOBHBIC METOJIBI
CaMOOIIEHKH M aHajn3a CBOeH
JIESITEIIBHOCTH, a TAKKe
MIPUHIIATIBI YIPABICHHUS
BpEMEHEM H IIeJIeTIoIaraHus

VK-6.2.

YMeeT cTaBUTh pealnucTU4HbIE U
JOCTHKUMBIE LIEJIU, OTIPEENATh
IIPUOPUTETHI B CBOEH
JIeSITeNIbHOCTH, a TaK¥Ke
pa3pabatTbIBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE ITOJIy4YEHHOU
CaMOOLICHKH

YK-6.3.

HNmeet npakTUYECKUNA OTIBIT
NPUMEHEHUS] METOJI0B
CaMOOILICHKH B CBOEH
npoeccnoHambHON
JeSITeIbHOCTH, BKITIOYAst
ydJacTve B TPEHUHIax,
CeMHHapaXx U MPOeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npoheccnoHaIbHOrO pocTa

OIIK-1.

Crioco0eH HaxOoUTh,
(hopMyITUpPOBaTh U pemaTh
aKTyaJIbHbIE Y 3HAYMMBbIE
MPOOJIEMBI TTPUKIIATHON U
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
ITOAXO/IBI K PELICHUIO 3a/1a4
IIPUKJIAJHON U KOMIIBIOTEPHOU
MaTeMaTHKH, BKIIFOUas
aNrOPUTMBI, MATEMaTHUECKOE
MOJCINPOBAHUE U TEOPHIO
ONTHMU3ALNY, a TAKXKe
COBpEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, UCTIOJIb3yEMBIE B
3TOH 0bsacTu

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(dhopMynupoBaTh
MaTeMaTHYeCKHe 3aa4H,
MPUMEHSTH COOTBETCTBYIOIIHE
METOJIbl M AJITOPUTMBI JUISL HX
peILICHUs, a TAKKe
MHTEPIPETUPOBATH U
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MIPEICTaBIISATh PE3YyIIbTATHI B
MIOHSITHOM M JOCTYITHOM (hopme

OIIK-1.3.

HMmeeT npakTUUECKUNA OIBIT
paboTHI HA MPOCKTAMH HITH
HCCIICAOBAHMIMH B 00IaCTH
MPUKJIATHON U KOMITBIOTEPHOU
MAaTE€MAaTHUKH, BKIKOYasl y4acTHE
B KOHKYpCaXx, OJUMIIHAAaX WIH
Hay4YHBIX ITyOJIUKALUAX, T/Ie
OBUIM PEIlICHBI aKTyaTbHBIC U
3HAYNMBIE 3a0a491

[K-1.

CrocobeH omnpenemnsaTh o0ITe
(hopMBI 11 3aKOHOMEPHOCTH
o0JacTu MaIMHHOTO 0OyYeHUS
B UHIYCTPUHU

[K-1.1.

3HaeT OCHOBHBIE TEOPETUUCCKHE
KOHIICTI[IH U IPUHIUIIEI,
OTHOCSIINECS K 001acTH
MAaIIMHHOTO 00y4YeHHUs B
UH]IyCTPUH, & TAKKE KIIOYEBEIE
3aKOHOMEPHOCTH M MOJIEIH,
KOTOpbIE IOMOTAIOT B aHAJIM3€ U
MHTEPIPETALNH JAaHHBIX

[IK-1.2.

YMeeT npoBOIUTh
CUCTEMAaTUYECKUI aHAIIN3
o0yacTu pa3pabOTKH, BEISBISATH
1 (opMyIHUpPOBaATH 00IIHE
3aKOHOMEPHOCTH U T€HJCHIINHY,
a TaKXKe MPUMEHITh METOIbI
UCCIIEIOBAHUS JJIS IOJYyYEeHUS
HOBBIX 3HAHUN ¥ MOHUMAaHUS

[K-1.3.

HNmeet npakTUYECKUNA OTIBIT
paboThI B 00J1aCTH MAIIUHHOTO
o0ydJeHus B HH[yCTPHH,
BKJIIOYAs y4acTHE B HAYYHBIX
MIPOEKTaX, UCCIICAOBAHUAX HUITH
MIPAKTHYECKUX 3aIaHUSX, T]Ie
OBLUIM BBISIBJICHEI M OIMCAHEI
obrmrre GopMel 1
3aKOHOMEPHOCTHU

IK-3.

Crioco0eH pelath 3a1a4u
npodeccnoHaIbHOM
JeSITeTbHOCTH, HOPMYITHPOBATH
pe3yNbTaT, yBUIETH CIICACTBHS
MOJYYEeHHOI'0 pe3ybTara

MK-3.1.

3HaeT OCHOBHBIC MPUHIIUIIBI 1
METO/IbI PEIICHHUS 33124
poheCCUOHAIBHOMN
JIeSITEIIbHOCTH, @ TAKKEe CIIOCOOBI
(bopMynupoBaHUS U
Mpe/ICTaBICHHS PE3yIbTAaTOB,
BKJTIOYAs aHAJIM3 MMOCCICTBUI U
NX 3HAYUMOCTH B KOHTCKCTEC
MpOEKTa

[K-3.2.

YMeeT npuMeHsITh
MaTeMaTHYECKHE U
KOMIIbIOTEPHBIE METOJIBI AJIS
peleHus KOHKPETHBIX 3a/1a4,
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(hopMyIIMpOBaTh YETKHUE U
000CHOBaHHBIC PE3YJIBTATHI, a
TaKXKe aHAJTU3UPOBATh UX
TOCTSJCTBHS IS NaTbHEUIIINX
JIEUCTBUI U PELIEHUN

IK-3.3.

HmeeT nmpakTUUECKU OIBIT B
PeNICHUU TPOPECCHOHATTEHBIX
3a/1a4, BKIIFOYAs y9acTHe B
MIPOEKTax, I/ie ObUTA OTyYeHBI
pe3yabTaThl U
MIPOaHATM3UPOBAHBI X
CIIEZICTBUS, UTO CIIOCOOCTBOBAIIO
MIPUHSTHAIO 000CHOBaHHBIX
penieHuit

[1K-6.

CrniocoOeH pa3pabaThiBaTh
nporpaMMHOE oOecrieueHre st
pelIeHust IPUKIAJHBIX 3a/1a9 B
cepe MalIMHHOTO O0YYCHHUS B
UHIYCTPUH

[K-6.1.

3HaeT OCHOBHBIC SI3BIKU
POTrPaMMHUPOBAHUS, METO/IBI
pa3paboTKu MPOTrpaMMHOTO
obecreueHus, a TaKxKe
MIPUHIUIIBI TPOSKTUPOBAHMS U
ApXUTEKTYPBI TPOrPAMMHBIX
CHCTEM, IPUMEHSEMBIX B
MAalllHHOM O0YYEeHHH B
WHJyCTPUU

[1K-6.2.

YMeeT aHaIu3upoBaTh
TPUKIIAIHBIC 331a4H,
pa3pabaThiBaTh AITOPUTMBI H
peann30BbIBATh UX B BHJIC
MIPOrPaMMHOI0 00eCIICUSHHUS,
HCTIONB3Ys COBPEMEHHBIC
WHCTPYMEHTBI U TEXHOJIOTHH, a
TaKKe MPOBOIUTH TECTHPOBAHUE
Y OTJIJIKY CO3JIaHHBIX PEICHUH

[K-6.3.

HNMeeT NpakTHYECKUNA OIIBIT
pa3paboTKH MPOrpaMMHOTO
obecrieyeHust B paMKax
peatbHBIX TIPOEKTOB, BKIFOUAs
ydacTHe B KOMaH/ax, rjae Obum
YCIIEIIHO PeaIr30BaHbI
peIIeHUs JJIsi KOHKPETHBIX
NIPUKJIAIHBIX 337124 B chepe
poheCCUOHATBHOM
JesSITeIbHOCTH
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3. TemaTu4yeckuii mjian

Ne TpynoeMKoCTb, akageMHYecKue Yachbl
n/m Ounas ¢hopma
HaumeHnoBanue TKY
AynuTopHasi pabora .
pasiea AHCIHILTHHb! Jexuun CeMuHapsbl CamocrosnTe (rexymuii
(Mozyst) (mpaktnyec | Konrpoun JbHAs HOHTRAIL
ycIeBaeMOoCTH)
KHe padoTa
3aHSATHA)
1 Beenenne 10 Jlomaraue
3aTaHAS
2 VYBenuuyeHue 10X01a 20 Jomarnrame
3a/1aHUs
3 MuHUMHA3AITUS PUCKOB 14 Jomarame
3aTaHAS
4 OnrtuMmusanus ousHeca 20 Jlomaraue
3aTaHHS
3auem c OueHKol 2 CopeBHOBaHUE
Hmoczo: 2 64
Obvem oucyuniunsl (Mooyisn) 76
(6 ak. u.)
Oovem Oucyunaunvl (M00ys) 2
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Nen/m HaumenoBanue pazjeJia Conepxanue TUCHUNIMHBI (MO1YJIs1) 0 TEMaM
AMCUHMILIMHBI (MOYJIs1)
1 Bgenenue ['panubl TPUMEHUMOCTH MOJIEIIEN
2 VYBennueHue 10X0/1a PekoMeHnaTebHbIC CUCTEMBI
IlenooOpazoBaHNe HA OCHOBE JJAHHBIX
Jlunorenepanus
3 MuHUMHU3aIMS PUCKOB CKOpHHT KJIHEHTOB
JerexkTupoBaHue aHoManuit
4 OnruMu3arnus OusHeca [IpuopuTHzanms pacxo10B

ABTOMaTH3aMA JOXO/I0B C TOMOIIBIO IIyO0oKoro ooy4enus (deep
learning)
OnruMuzanys paboThl IEPCOHAA U MPOIIECCOB B KOMITAHUU
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii cryneHT B TeyeHHME BCEro mepuoja OOY4YEeHHs MOJydaeT WHAWBUIYAIbHBIN
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON  cHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeJIelIaMH.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. I'pac, . Data Science. Hayka o qaHHBIX ¢ HYJIA : TpaKTU4Ieckoe pykoBoactBo / . I'pac.
- 2-e u31., nepepad. u gon. - Cankr-IlerepOypr : BXB-IlerepOypr, 2021. - 416 c. - ISBN 978-5-
9775-6731-2. - Tekcr : anextponHbIit. - URL: https://znanium.ru/catalog/product/2138991.

2. I'puropneB, A. MammuaHoe o0ydenue. [1opThonaro peanbHBIX TPOSKTOB : MPAKTUYECKOE

pykoBozctBo / A. I'puropses. - Cankt-IletepOypr : [Tutep, 2023. - 496 c. - (Cepus «bubnuoreka
nporpammuctay). - |ISBN 978-5-4461-1978-3. - Tekcr : osnekrponHwid. - URL:
https://znanium.com/catalog/product/2123375.

Jononnumensnan numepamypa:

1. TlnaronoB, A.B. MamunHoe oOy4yeHue :: ydyeOHOe TmocoOue s By30B /
A. B. [InaronoB. — 2-e u3n. — Mocksa : UznarensctBo FOpaiit, 2026. — 89 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-20732-3. — Texkcr : snekrponHblid // OOpazoBaTenbHAas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/589132.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

YHuBepcUTET pacmojaraeT MaTepUualbHO-TEXHUUYECKON 0a30i, COOTBETCTBYIOIIEH
JENCTBYIONIMM MPOTUBOIOKAPHBIM MIPAaBUIIaM U HOpMaM U OOeCTeunBarolieil MpoBeIeHNE BCEX
BUJIOB JIUCHUIUIMHAPDHOW W MEXAUCUUTUIMHAPHOW TMOATOTOBKH, MPAKTHYECKOW W Hay4yHO-
HCCIIEIOBATENBCKOM paboT 00ydaromuxcsl, MPeayCMOTPEHHBIX YI€OHBIM MJIAHOM.

[TomenieHus1, KOTOpBIE MIPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH JIsl TPOBEACHUS 3aHATHI
JCKIIMOHHOTO THITA, 3aHATHH CEMUHAPCKOTO (MPAaKTUYECKOr0) THIIA, TPYIIOBBIX U
WHMBUIYAIbHBIX KOHCYJIbTAIHMMA, TEKYIIETO KOHTPOJIS U TPOMEKYTOYHOM aTTeCTAIlUH, a TaKKe
MTOMEIIEHUS JUISI CAMOCTOSTEIILHOM paOOThI M TIOMEIICHHS TSI XPAHSHUS U TIPOPUITAKTHIECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBanus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIHMAT3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHUSs, CIYXKAIIUMU AJIs TPEICTaBICHUs yueOHOMH
uHpopManru OOJIBIION ayTUTOPUH.

N3yyenne qucuIuivHbl (MOIyIisl) 00eCieunBaeTCs B YUeOHBIX ayAUTOPHIX, OCHAIICHHBIX:

— CTOJIaMU U CTYIIbSIMH,

— KOMITBIOTEPHOU TEXHUKOM;

— MCXAaHUYCCKHMHU KAJIBKYJISITOpaMU,
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https://znanium.ru/catalog/product/2138991
https://znanium.com/catalog/product/2123375
https://urait.ru/bcode/589132

— CHeUaIn3UpOBaHHBIM 000pyA0BaHUEM, BKIIOYAs IEMOHCTPAIMOHHOE 000PYI0BaHHE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YJaIONMINXCsl, B TOM YHCIIE TPUCTIOCOOTICHHBIC
JUISL MCTIONb30BaHMs MHBAJIMIAMH M JIMLIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3J0POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOYEHHS K ceTu «VHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHusepcurera.

OOyuaromumcsi MpeaocTaBiIsieTcss JOCTyn (B TOM 4YHCIE YAAJCHHBIM) K pecypcam
WH(OPMAIIMOHHO-TEIIECKOMMYHHKAITMOHHON ceTH «HTEepHET», NMEeKTPOHHBIM pecypcaM (B TOM
YyHClie AJNEKTPOHHBIM OHOTMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(decCHOHAIbHBIM 0a3zaM
JTAHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HauMeHnoBaHue mopraJa Ccblika
(u3nanms, Kypca, 10KyMeHTa)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OnOIMoTeKa
2. | baza manueix g | T-crenuanucTos https://habr.com
3. | Basa mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccuiickoit @enepariim

5. | ®enepanbusiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/
6. | Mudopmanunonnas cucrema "Exannoe okHo nocrymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xosnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

[lepeueHr MH(OPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IPH  OCYIIECTBICHUU
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTIINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
IpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonHoe / cB0GOIHO
pacnpocTpansiemMoe

OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLEH3UOHHOE
Server)
Bpay3zepsbI:
SAunexc.bpayzep OTEYECTBEHHOE cBOOOJTHO pacTpoCTpaHsIeMOe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NPUIOKEHUA:
Microsoft Imagine (Visio, OneNote) | zapybexHoe JIMIIEH3HOHHOE
TeXstudio 3apyOexHOoe CBOOOJTHO PACIIPOCTPAHAEMOE
Adobe Acrobat Reader 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe

IIporpamMmmHoe obecnieyeHne VIS IVIAHNPOBAHMUSA M YUeTa BpeMEHM:

Toggle app ‘ 3apyOeKHOe ‘ CBOOOHO PaCIPOCTPAHAECMOE
CucreMbl YIPaBJIEHUS IPOEKTAMM:
Microsoft Imagine (Project) | sapy6esroe | muuensuonnoe
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CucreMbl ynpapjeHusi 6a3aMu JaHHbIX:

Microsoft Imagine (SQL Server) \ 3apyOexHoe JULEH3UOHHOE

Cucremsl pe3epBHoro konupoanusi (backup):

Acronis Backup Advanced for 3apy0exHOe JIMIEH3HOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMbI:

Koncynprantllmtoc: cipaBo4HO- OTEUYECTBEHHOE JIMLIEH3UOHHOE

MpaBoOBasi CUCTEMa

CpencrBa aHTHBHPYCHOI#i 321U THI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIUIEH3HOHHOE

ousneca CranmapTHeIid Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apyOexHOe CBOOO/THO PACTIPOCTPAHICMOE
Bash (Unix shell) 3apy0exHOe CcBOOOIHO PACIIPOCTPAHIEMOE
Anaconda 3apyOexxHOe CBOOOIHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOoe CBOOO/THO PACIPOCTPAHSIEMOE
CopelliaSim 3apyOexHOe CBOOO/THO PACIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
IMakeTsl NPOrpaMMHBIX CPEICTB H OMOINOTEK:

AutoPsy 3apyOekHOE CBOOOIHO PaCIpPOCTPaHAECMOC
Interactive Disassembler (IDA) 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucremsl ynpasJieHusi 0udaunorpadguyeckoii nuHpopmanmeii:

Zotero ‘ 3apyOeKHOE CBOOOIHO PacCIpOCTPaHAEMOE
CepaBuchl U Ci1y:KObI:

Bind 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Docker 3apyOekHOE CBOOOHO PaCIpOCTPaHAECMOC

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
MeToanyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCHUIIJINHBI (MO)ly.]'[ﬂ)

B nporecce n3yueHust AMCHUIUIMHBI (MOy 1) «MalnHHOE 00ydyeHue B OU3Hece» B paMKax
TEKYILLEro KOHTPOJIS YCIIEBAEMOCTH MCIIOJB3YIOTCS TaKue BUABI Y4eOHON paboThl, KaK JICKLUH,
JIOMAIlIHUE 3a/1aHusl, COPEBHOBAHME, A TAaK)XKE pPAa3IMYHbIE BHJbBI CAMOCTOSATEIBHOW pPabOTHI
oOydarolmuxcsi MO 3aJlaHuI0  [PENoJaBaTelisd, HalpaBJIEHHbIE Ha pa3BUTHE HABBIKOB
npo(hecCHOHANBHOM JIEKCUKH, 3aKpEIUIEHnEe MPAaKTUYECKUX MPO(ecCHOHATBHBIX KOMIETEHINH,
MOOUIPEHNE UHULIUATHB.

Jlekyusi — cUCTEMAaTHYeCKO€, IMOCIEA0BaTEIbHOE, MOHOJOTHYECKOE  M3JIOKEHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknmii peKOMEHIYETCS BECTH KOHCIIEKT JICKIMH: KPaTKO W CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIE WIEH, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoOXOIMMO OTMETHUTH BOMPOCHI HJIM MaTepUaNbl, KOTOPBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTH OTBETHI B PEKOMEHJIOBaHHOM nuteparype. Eciu
pa3oOpaTbCsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC W 337aTh €ro
IPEMNoJIaBaTeso Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMHUHAPCKOTO (IIPAKTUYECKOT0) 3aHATHSL.

Jomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.
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[Ipu pabGore Hax JOMAIIHUMHU 33JaHUSIMM  Ba)KHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKaMH BBIIOJHEHUS. PexoMmenayercs pa3OuBaTh 33aHUsl Ha STalbl, YTOOBI
n30exaTh IMEPerpy3Kd M JIydlle yCBOUTb MaTepHuall, HUCIOJb30BaTh Pa3IMUHble HCTOYHUKU
uH(OpMaLKK, BKIIIOYasl yUeOHUKH U OHJIAWH-PECYpCHI, Ui 0osee Ty00KOro MOHUMAHUS TEMBI.

CopesHosanue — OpPraHU30BaHHOE MEPOIPHUATHE, B paMKax KOTOPOTO YYaCTHUKH
CONEPHUYAIOT JPYr C APYrOM JUIsl JOCTHXKCHHS OIPEACIICHHOW IIeJIM, JAEMOHCTPUPYS CBOU
HABBIKH, 3HAHUS UM CIIOCOOHOCTH B 3a/1aHHOM 00JIaCTH.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
M3YYEHHUE OTJIEIbHBIX TEM U BOIIPOCOB YYEOHON AUCIMILIUHBI (MOTYJIS).

B nporiecce camocTosiTenbHOM pabOThI CTYIEHTHI B3aUMOICUCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepuaiaMH Mpyu MUHUMAJIBHOM y4YacTHH MpernojiaBareis. 3aaun CTyIeHTa BKIIIOYaloT paboTy
C KOHCIIEKTaMH JIeKIni (00paboTka TeKcTa), IOBTOPHOE M3YUEHHE YUeOHBIX MaTepHAIIOB IIAHOB
N TC3UCOB OTBCTOB, U3YUCHUC NOIMOJHUTCIBbHBIX TCM, BBIIIOJHCHUC y‘-Ie6HO-I/ICCHeI[0BaTeJILCKI/IX
3aJJaHUI U IPYTOE.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ no JTUCHMIIJINHE (MO}IyJ’[lO)

Kpurepun nostydyeHusi ypoBHS ¥ OLleHHBAHUS c()OPMUPOBAHHOCTH KOMIETEHUHI M0
aucHUIIMHe (Moay/10) «MamuHHOe 00yuyeHUue B Ou3Hece»

OneHuBaHue ypOBHS Y4YEOHBIX JOCTHMKEHHHM 0Oydarolmuxcsl Mo AUCHUIUIMHE (MOIYJIIIO)
OCYIIIECTBIISIETCS B BUE TEKYIIETO KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXKYTOUYHOM aTTeCTaIUH.

[IpomexyTouHasi aTTecTalUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B Qopme
3ayema ¢ OWeHKOW, TIPU 3TOM TIPOBOJUTCS OIEHKAa KOMIIETCHIIMM, C(POPMHUPOBAHHBIX IO
JOUCHUIIIINHEC.

Jns oueHMBaHUSA TEKYHIErO KOHTPOJS YCIEBAEMOCTH M INPOMEXYTOYHOM AaTTECTALMH
UCIIONIb3YETCS JIecATUOAIUIbHAS 1IKajla OLEHUBAHUS, KOTOpask COOTHOCUTCS C TpPaJULMOHHOMN
NATHOAIIBHOM LIKAIOH CcIeIyronM 00pa3oM, eciii HHOE He yKa3aHo B cuiiadyce JUCHUIUINHBL

JecaTudannbuas IlaTubdannbHas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1Mo
OlleHKA OlleHKA AUCHUIINHE (MOTYJII0)
10 OtnnuHO CTyIeHT TNOJIHOCTBIO BIAJEeT 3HAHWMAMH, H3JIO0KEHHBIMH B
9 OTIMYHO paGoueil mporpaMme, U TJIyOOKO OCMBICISET JUCLHUILTUHY
) OTINYHO (Momynb). OH CaMOCTOATENHLHO | JIOTHYECKH TOCIIEI0BATEIHLHO

OTBEYaeT Ha BCE BONPOCHI, aKIIEHTUPYs BHUMaHUE Ha Hanboiee
BKHOM. Ymeer aHaITM3UPOBATH, CpaBHUBATH,
KJIACCU(UIMPOBATh,  0000maTh, KOHKPETU3UPOBAaThH U
CHUCTEMAaTH3MPOBaTh  M3YYEHHBI  MaTepuall,  BBLACTSSA
KIIIOYeBbIe ~ MOMEHTBI W YCTaHaBiIHMBas  IPUYMHHO-
clelcTBEHHbIE CBA3U. YeTKo (GopMyIupyeT OTBETHI, YBEPEHHO
WHTEPIPETUPYET  PE3yNbTaThl  aHAM30B U JIPYTHX
WCCIIEIOBAaHNN, a TaK)Ke pemaeT ciokHble 3amaun. CTyaeHt
XOPOILIO 3HAKOM C METOJaMH HCCIEOBaHMs, HEOOXOIUMBIMU
JUIE  TIPAKTHYECKOW JIESITENbHOCTH, M YMEET CBS3bIBATh
TEOPETUYECKUE  acleKThl  AMCHUIUIMHBL  (MOOYJIA) €
MPaKTUYECKUMH 33]JauaMH.
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JlecaTnoanabHas
OIleHKA

IIaTnoannnLHas
OLICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

7

Xoporo

6

Xoporo

CryneHT oOnajaeT 3HaAHWAMU MpPEIMETa MOYTH B IMOJHOM
o0beMe paboueii MporpaMMBI B CAMOCTOSITEIBHO, JTOTHICCKH
MOCJIE0BAaTENFHO M BCECTOPOHHE OTBEYAET HA BCE BOIMPOCHI,
aKIICHTUPYS BHUMaHKE Ha HarboJiee 3HAYMMbIX MOMeHTaX. OH
K1accupummpoBaTh,
CUCTEMAaTHU3UPOBAThH

yMeeT aHaM3HPOBATh,
0000maTh, KOHKPETH3HPOBAThH
U3YUCHHBI MaTepuaj, BBIACISS €ro KIFYEBBbIC ACHEKThl U

CpaBHHBATb,
u
CBSI3H.

yCTaHaBJIMBas NPUINHHO-CJICACTBCHHBIC

®opMynHpyeT CBOM OTBETHl, YBEPEHHO HHTEPIPETHPYET
pe3yibTaThl aHAJIM30B M IPYTUX HCCICNOBAHUH, a TaKKe
pelIaeT CI0KHbIE CUTYallMOHHBIe 3a7add. CTYIEHT XOpOoILIo
3HAaKOM C METOJaMHU HCCIEIOBaHUsl, HEOOXOAMMBIMHU MJIS
MIPAKTUYECKOM yMeeT  CBS3bIBATh

JCATCIbHOCTH, u

TCOPETUYCCKUEC ACICKTBI IpeIMETa C MPAKTHUYCCKUMHU

3aJadaMu.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

Crynment ob6namaer 0a30BBIMH 3HAHUSIMH IO JUCIUIUTHHE
(MOIly.HIO), HO UCIIBITBIBACT TPYAHOCTHU IIPHU CAMOCTOATCIIbHBIX
OTBETaX W HCIIOJIB3yeT HETOYHbIe (OPMYyTHpPOBKU. B Xxonme
OTBETOB OH JIOITyCKAeT OLUIMOKH, KACAIOIIHECs CyTH BOIIPOCOB.
CtyzeHT crioco0eH peliaTh TOJIbKO caMble IIPOCThIC 3a/1a4u U
BIIa/IeeT HabOpOM  METOJOB

JINIIb MHUHHUMAJIbHBIM

HUCCICOOBaHMU.

He cnan

He cnan

He cman

CryneHT He OBJIajieNl 00sI3aTeIbHBIM MUHUMYMOM 3HaHUH 110
NpeMeTy U HE MOXXET OTBETUTHh Ha BOMPOCHI, JaXKE CSCIH
MpernojaBareinb  3a1acT

JOITIOJTHUTCIIbHBIC HaBOIAIINEC

BOTIPOCHI.

Juctunnuna (Moayns) «MammHHOe 00ydeHHe B OM3HECe» OIICHHBACTCS CIIETYIOIIUM

obpa3zom:
AKTHBHOCTH Bec | KoanuecTBoO Onucanne
Jlomamruue 3aganus | 80% 4 Ha6op 3anad o remam Henenn
3ayer ¢ OLEeHKOMI 20% 1 CopeBHOBaHHE — OPraHU30BAHHOE MEPOTPHUATHE, B pAMKAX

KOTOPOTO YYaCTHUKH CONEPHUYAIOT APYT C APYTOM JJis

JOCTHIXCHUSA onpez[eneHHoﬁ e

B paMKax U3yUCHUA JUCHUIIIINHBI (MO,I[y.]'IfI) BO3MOJXHO ITOJTYYCHHUC 6OHYCHHX OaJioB.

®opmyJia pacyéra HMTOrOBOM OLEHKHM MO IMCUMIVIMHE (MoayJw) «MammuHHOe

o0yueHue B Ou3zHece»: «0,8 X cpenHee 3a jomanraue 3aaanus + 0,2 X 3a4eT ¢ OIEHKOW».

Texkymmii KOHTPOJIb yCIIeBAeMOCTH 00y4alOIIUXCS M0 JUCHUILIHHE (MOAYJII0)

I[IpumepHbIe TOMaLIHUE 32 IAHUS

JomamHee 3a1anue 1. PekoMmeHaaTe/ibHbIe CHCTEMbI U IIEHOOOpPa30BaHue

1. Boibepute npoaykT (Hanpumep, OHJIaHH-KHHOTEATpP, MapKETILIEHC).
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2. OnumuTe, KaKk MOXHO HCIIOJIb30BaTh PEKOMEHAATENbHYIO CHCTEMY MJis IOBBIIICHUS
BOBJICUEHHOCTH U JOXOJA.
3. Ipemnoxure MOAETH TMHAMHYECKOTO IIEHOOOPAa30BaHMs Ha OCHOBE:
e Cmpoca
o IloBeneHus nosp3oBarTeneu
e Bpewmenu cytok / ce3oHa
4. OreHuTe NOTEHUUATBHBINA POCT BBIPYUKH (B %) IPH BHEAPEHUH.
5. Odopmute B BUzie KOPOTKOTO Keiica (1-2 cTpaHHIThI).

JomamnHee 3a1anue 2. JIugoreHepanusi 1 CKOPMHI KJIUEHTOB
1. Bo3bpMmHTE CHHTETHYECKHI JaTraceT KIMEHTOB (C JaHHBIMH: BO3pacT, AaKTHBHOCTH,
HOKYTIKH, OTKJIMKH).
2. Tlposenure:
e Cermenranuro kaueHToB (RFM nnm kimacrepu3anus)
o TlocTpoiiTe ckopuHT-Mo€emb (OMHApHAas KiacCUUKALUA: KYIUT / HE KYITUT)
3. Beigenure "ropsune" musl (top-20%).
[IpenoxuTe cTpaTeruio KOMMYHHUKAIMH C KaXKJOW TPYIIOHN.

e

5. OueHute 0)KuJaeMbli pOCT KOHBEPCHUH.

JNomamHee 3a1anue 3. JlerekTupoBaHUe AHOMAJIUMI U ONITUMHU3ALMS
CMopenupyiTe 1aTtaceT TpaH3akKlUMi (C MpU3HaKaMU: CymMMa, BpeMsi, yCTPONCTBO, I'€0).
C nomombio Isolation Forest uinu One-Class SVM BBISIBUTE aHOMAaJIHH.
OnenuTte kauecTBO: precision, recall (Ha pa3MeUeHHBIX JAHHBIX WM CUMYIISALINAN).
[Ipennoxure:

o IlIpaBuia aBTOMaTH4ECKOTrO OIIOKUPOBAHUS

o Ilpouecc pyuHoii npoBeEpKU

e

5. OnumuTe, Kak aBTOMAaTH3aIlMsS CHU3UT PUCKU U Harpy3Ky Ha KOMaH]y.

HpnMepﬂoe ONMUCaHHUE 3a/IaHUSA U KPUTEPUH OCHUBAHUA K COPEBHOBAHUIO

Onucanue 3aganus:

Y4acTHUKM Jenarcsd Ha KOMaHIbl U TOJIy4aroT €IWHBbIM JaraceT (Halpumep, IMOBEICHHUE
[I0JIb30BaTEIEN 1aT(HOPMBI: IIPOCMOTPBI, MTOKYTIKH, OTTOK, TPaH3aKIIMN).
Kaxknast komaHna nojkHa peann3oBats 1se MM -unnnmaTusel:

1. Baox "Pocrt goxoxa'':
o Iloctpoutes pexomenpatenbHyro cucremy HWJIM wMonxens AMHAMUYECKOTO
nenooOpazoBanus NJIU crpateruto muaoreHepain
2. Baok "MuHuMH3aIUSA PUCKOB'':
o Iloctpouts Moznens ckopunra MJIM nerekrop anomannii
[lenb — MakCHMHU3HMPOBAaTh IPOTHO3UPYEMBIN J0XOJ M MHUHHUMHU3HMPOBATh IOTEPH,
coburoias OanaHc MEXIY  TOYHOCTBIO, JTUKOU U Pealu3yeMOCTBIO.
Komanp! ipeacTaBisioT cBo€ perienue B hopMaTe KOPOTKON Mpe3eHTanuu (5—7 MUHYT).
Kpurepun onenuBanus:
o KauectBo ML-pemieHuss — KOppEKTHOCTh MOJI€IH, 0OOCHOBAHHBIN BBIOOP alrOpUTMA,
OIICHKA METPHK.
o bu3Hec-BIMsAHNE — PEATMCTUYHAS OLEHKA POCTA J1I0X0/1a NI CHUKEHUS PUCKOB.
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MHHOBAaIIMOHHOCTh ¥ KPEAaTUBHOCTh — HECTAHIAPTHBIN MMOIX0/I, KOMOMHAIUS METO/OB,

IIOJIB30BAaTCIbCKasA HCHHOCTD.

YETKOCTh IIPE3eHTAllMM — JIOTMYHAsL CTPYKTYpPA, IOHATHBIC BBIBOJABI, BU3yalM3alluH,

OTBCTHI HAa BOITPOCHI.

PeaJII/I3yeMOCTB — COOTBCTCTBHUEC BO3MOXHOCTAM IPOAYKTA, TCXHHUYCCKAA U ITHYCCKAA

HGJ’IGCOO6p33HOCTB.

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM 10 JUCHHUILIMHE (MOTYJII0)

Ne 3ananue OtBer Komnerenuus
n/n
1. | Kak 00BsICHUTH OM3HECY BBITOJY OT Uepes poct CTR, ynepxanus, YK-6
PEKOMEHIaTeIbHOM CUCTEMBI? CPEIHEro ueka
2. | Kak nmpexncraButh Mozeib aHTU(DpOAA C dokycoM Ha CHIKCHUU TTOTEPh U YK-6
PYKOBOICTBY? aBTOMAaTH3aLUH
3. | Kak BeIOpaTh MEXIy TOUHOCTBIO U B 3aBucumoctu ot 3amaun: ¢hpos YK-6
WUHTEPIPETUPYEMOCTBIO MOACTH? — UHTEPIPETAlHs, PEKOMEH/IAIUH
— TOYHOCTb
4. | Kak paboTaTh C STHYECKHUMHU PUCKAMH OreHKa IpeaB3ATOCTH, YK-6
nun? MPO3PAYHOCTh, KOHTPOJIb
5. | Kak marematudecku paboraer Matpuunast pakTopuzanus wim OIlK-1
KoJutabopaTuBHAs (GUIBTpALUs? BBIUMCJICHUE CXOJICTBA MEKITY
MI0JIb30BaTENIAMU
6. | Uro takoe A/B-tecT ¢ TOUKH 3peHus CpaBHeHHE IBYX BBIOOPOK IS OIIK-1
CTaTUCTHKH? MPOBEPKU CTATHCTUIECKON
3HAYMMOCTH Pa3InIui
7. Kakumu MeTpUKaMu OIIEHHBACTCS Precision, recall, ROC-AUC, Gini OIIK-1
KadyeCcTBO MOJIETT CKOpUHTA?
8. Kak Beruncnsiercas RFM-cermenTarusa? Kiacrepuzanust mo HeTaBHOCTH, OIIK-1
94acToTe, CyMME MOKYIIOK
9. | Kak rinybokoe 00y4eHHe MOKET I'enepariyist KOHTEHTA, IK-1
ABTOMAaTH3UPOBATh JJOXOAbI? NEePCOHANN3ALMS, YaT-00THl,
MIPOTHO3BI
10. | Uro xapaktepusyert npuMeHeHue Deep Hcnonb3oBanue HeilpoceTent nis IIK-1
Learning B Ousnece? CJIIOXKHBIX 3aJ1a4 (TEKCT,
M300pakeHus1, TeHepaIus)
11. | Kak onTumMHu3upoBaTh MApKETHHT OBBIN Ilepepacnpenenenye Ha KaHAJIbI C [K-1
OIOJKET C IIOMOILBIO MAIIMHHOTIO BeicoknMm LTV/CAC
o0ydeHus?
12. | Kak aBTOMaTtu3upoBarhb padboTy Yar-60ThI, pOOOTHI-ACCUCTEHTHI, [K-1
nepcoHasa c nomouiso ML? IUTAaHUPOBAHUE 3a]1a4
13. | Kakue TUIBI peKOMEHIATEILHBIX CHCTEM KonnaboparuBHas, KOHTEHTHas, IK-3

CyILIECTBYIOT?

ruopuaHas
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14. | Yro Takoe AMHAMHUYECKOE W3meHeHne IeHbl Ha OCHOBE IK-3
1eHo00pa3oBanue? Crpoca, MOBEICHUSI, BPEMCHH

15. | Yro Takoe CKOPUHT KIHEHTA? OreHKa BEpOSTHOCTH JCHCTBUS IK-3

(moxy1mKa, OTTOK, AedoIT)

16. | Kakue MeTO/bI HCIIOJIB3YOTCS JIJIS Isolation Forest, One-Class SVM, [1K-3
JICTEKTUPOBAHHUST aHOMAJTHIA? CTaTUCTUIECCKUE METO b

17. | Kak mporpaMMHO pean30BaTh Hcnonp3oBanne OMOIHOTEK I1K-6
KOJIJTa0OPaTUBHYIO (DUIBTpaAIHIO? (surprise, implicit) wu matpudnoOM

(hakTopH3aHH

18. | Kakue OMOIHOTEKH MCTIONB3YIOTCS IS Scikit-learn, MLflow, Airflow, [1K-6
noctpoenns ML-nafimaitHos? Docker, Kubernetes

19. | Kak TecTupoBaTh KOPPEKTHOCTH PAOOTHI IOnuT-TeCTHI, MPOBEPKA HA I1K-6
MOJICITH CKOpUHTA? TECTOBBIX JAHHBIX, BATM AN

METPHUK
20. | Kak ontumMusupoBath K01 00pabOTKH BekTopuzariys, KIIHMPOBaHUE, I1K-6

JTAHHBIX TSI PEKOMEH ATl ?

OarueBast 00paboTKa,
npoQHINPOBaHUE

ONEeKTPOHHBIA JOKYMEHT
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