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1. Kparkasi XapakTepuCcTHKA JUCHUNIMHBI (MOTYJIA)

Pabouas nporpamma aucuumiuHel (Moayins) «Ynpasienue ML-npogykramu» cocTaBiieHa
B COOTBETCTBUM C (hefiepalIbHbIM I'OCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM BBICIIETO
o0Opa3oBanus —Maructparypa no cneruaibHoct 02.04.01 Marematrka 1 KOMIBIOTEPHBIE HAYKH,
npodwis ManmHHOe 00ydyeHue, yTBEp)KICHHbIN NpHKa3oM MuHHCTEpPCTBa HayKH U BBICILETO
obpazoBanus Poccuiickoit ®eaepannu Ne 810 ot 23.08.2017 rona.

N3zyuenune nucuumiuuHsl (Monynst) «YmpasieHue ML-nmpogykramu» I03BOJIET Pa3BUThH
HAaBbIKM KPUTUYECKOTO MBIIIJICHUS U aHAJIW3a JaHHBIX, YTO SIBJISETCS KIOYEBBIM JJISl IPUHATUS
00OCHOBAHHBIX PELICHUN B YCIOBHUAX HEONPEEICHHOCTH U OBICTPOMEHSIOLIUXCS TEXHOJIOTHH.
Kpome Toro, 3Hanue mnpuHIMNOB ynpaeieHus ML-npogykramu momoraer 3¢pQGEeKTUBHO
MHTErpUPOBaTh MALIMHHOE 0OyueHHe B OM3HEeC-NpoLecchl, 00ecneunBas Co3/laHue LIEHHOCTH U
KOHKYPEHTHBIX IIPEUMYILECTB.

MecTto 1ucuuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosimas nucuuninHa (MOayJib) BKJIFOUEHA B y4€OHBIH I1aH 1O MPOrpaMMe MOArOTOBKH
maructpaTypsl mo HampasieHuio 02.04.01 Marematnka M KOMITBIOTEpHBIE HayKd, MPOQHIH
MamuHHOe 00y4eHrne U BXOAWT B BapHaTHUBHYIO 4acTh bioka 1, GpopMupyemyro yuyacTHHUKaMu
00pa3oBaTeNbHbIX OTHOIIECHUH.

JucnuminHa (MoyJib) U3ydaeTcs Ha 2 Kypce B 4 cemecTpe, JOCTYIHA AJIs IPOXO0XKIECHUS IPU
YCJIOBUM YCIIEIIHOIO 3aBepIieHus JucUuIuiMH (Moaynei) «SQL u 06a3bl gaHHBIX», «OCHOBBI
cTatucTukmy, «lIpoxgykroBas cryaus», «Python st aHanm3a 1aHHBIX».

Heap u3ydyeHHusi AUCHMILIMHBI (MOAYJIsA): GOPMUPOBAHNE HABBIKOB aHAJIM3a JaHHBIX U
yIpaBJIeHUs] MpOeKTaMM B 00JacTH MAaIIMHHOIO O0y4yeHus g 3(PQPEeKTUBHOIO HPUHATHS
peleHui U co3qanus ycnemnbix ML-pemenui.

3agauu n3y4eHusi JMCHUILIHHBI (MOAYJISA):

— (opMupoBaHue 3HaHUI U pa3BUTHE NOHUMAHUS MO TEMaM: OCHOBHBIE BHJIbI aHAJIN3a
JTAHHBIX, OCHOBHBIE OM3HEC-TPOIIECCHl B KOMIIAHWHM, CTPATETHMM IMPOJBUKECHUS aHAINTHKH,
COCTaBJISIFOLIME JTOBEPUs K JaHHBIM, OCHOBHBIE 1I€JIM, TUIBI U HampasieHus AI/ML npoaykros,
XapaKTepUCTHKA AEATENIbHOCTH NMpoJakT-MeHemkepa B AI/ML- npoaykrax, KiroueBble METPUKH
kauectBa Juis AI/ML npoaykToB (T€XHHMYECKME M MPOIYKTOBBIE), MPUHLMUIBI COCTABIIECHUS
3aJaHUi U1 pa3METKU JaHHBIX, KPUTEPUM OLIEHKM, METO/Abl cOopa JaHHBIX (JIOTH, py4Has
pa3MeTka, IoJlyaBTOMaTH4ecKasi pa3MeTKa);

— OCBOEHHME YMEHMI: OLIEHUBATh 3(PPEKTUBHOCTD YK€ CYIIECTBYIOUINX OU3HEC-PEIICHUH,
pa3buparbcs B TOM, Kak YCTPOEHbI OM3HEC-TIPOLIECCHI B J1I000# KoMaH i, peyiaraTh yay4lieHue
CYLIECTBYIOIIUX pEIIEHHH M TPOLECCOB C IOMOIIbI0 HMHCTPYMEHTOB  aHAJIUTHKH,
OpPUEHTHPOBAThCS B LEJAX, THUMAX M HampasleHUsx AI/ML npoaykroB, moadupars METpUKU U
Jenath pa3MeTKy JaHHbIX, pa3pabarbiBath ML roadmap s mpoAyKTOB Ha KOHKPETHBIX
IpUMepax aHAIU3UPOBATH CPOKH, KAYECTBO JaHHBIX, COOTBETCTBHE O QIIaiiH U OHJIAH METPUK;

— (opMupoBaHHe HaBBIKOB MPOIBMKEHUS CBOUX MPEATIOKEHHH, OlleHKH KayecTBa AI/ML
MPOIYKTOB (TMTO00P METPUKH U pa3MeTKa JaHHBIX ), OpraHU3AIMH cOOpa JTAHHBIX U IPOU3BEIACHUS
ML Research, ananusa npumenenust ML-pemennii B mpoiyKTax, aHanu3a npoodJeM U perieHuil B
ML uccnenoBanuu.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
MIPOBEJICHNH YUeOHBIX 3aHATHI B (hOpMe KOHTAKTHOU pabOThl 00yUarOIINXCs C MeJarornyecKuMu

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuauxarop
KOMIeTeHIH U

Ilepeyenpb MIAHMPYEMBIX
pe3yJIbTATOB 00y4eHHS 110
JUcHMIIMHE (MOTYJIIO)

VK-6.

CriocobeH onpenensirs u
PEaTM30BLIBATE IIPHOPUTETHI
COOCTBEHHOM IEATENBHOCTH U
CIIOCOOBI e
COBEPIIEHCTBOBAHUS Ha OCHOBE
CaMOOILIEHKH

VK-6.1.

3HaeT OCHOBHBIE METOJIBI
CaMOOIICHKH M aHaJIn3a CBOCH
JIeSITeJIbHOCTH, a TAKIKE
MPUHIUIIBI YIPABICHUS
BpEMCEHEM U IIeJIeTIOIaraHus

YK-6.2

YMeeT CTaBUTh peaarucTUUHBIE U
JIOCTHXUMBIE 1IeTH, OTPEACIATh
[IPUOPUTETHI B CBOEH
JESITETbHOCTH, a TAKXKE
pas3pabaTeIBaTh U BHEAPSTH
TUTaHbI 110 COBEPILIEHCTBOBAHUIO
CBOMX HaBBIKOB M KOMIIETCHLIUI
Ha OCHOBE IOJTYYEHHOU
CaMOOLIEHKHI

VK-6.3

NmeeT npakTHUECKUNA ONBIT
MIPUMEHEHUS METO/IOB
CaMOOILICHKHU B CBOEH
poheCCHOHATBHOMN
JIeSATEIIbHOCTH, BKIIFOYAst yIacTHe
B TPEHUHTaX, CEMUHApax U
MIPOEKTaX, HAIIPABJICHHBIX HA
pa3BUTHE JIMUYHON

3¢ (heKTUBHOCTH U
podhecCHOHANTBEHOTO POCTa

OIIK-2.

CnocobeH co3maBath U
UCCIEN0BATh HOBBIE
MaTeMaTUYECKUE MOJEIIU B
€CTCCTBCHHBIX HayKaX,
COBepIHeHCTBOBaTB nu
pa3pabaTbiBaTh KOHIICTIIIHH,
TeOpI/II/I 1 MECTOAbI

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKUe MOJEIH U
METO/IbI, UCTIONb3YEeMbIE B
€CTECTBEHHBIX HayKax, BKIIOYast
CTaTUCTHYECKOE MOJICIIUPOBAHHE,
nmuddepeHnranbHble YPaBHEHUS
W YUCIICHHBIE METO/IBL, a TAKXKE
COBpPEMEHHBIE MOIXO0BI K
UCCIICIOBAHUIO M aHATIU3Y
JIAHHBIX

OIlK-2.2

Ywmeer pazpabareiBath U
aalTupoBaTh MaTEMAaTUYCCKUEC
MOJEIHU JUIsl pEIICHUS
KOHKPETHBIX MTPOo0IIeM B
C€CTCCTBCHHBIX HAayKax,
MPOBOJUTH UX aHATU3 U
BEPU(PHUKAIUIO, & TAKKE
HHTEPIIPETUPOBATE ITOJIyYEHHBIE
PE3YIbTATBI B KOHTCKCTE
Hay4HBIX HCCIEIOBAHUI

OIIK-2.3

Nmeet mpakTUyecKuid OMBIT
CO3JaHMs U HCCIIEIOBaHUs
MaTeMaTUIEeCKHUX MOJCICH B
paMKax Hay4YHBIX MPOCKTOB WJIU
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WCCJICIOBAHUH, BKITFOYAsl yYaCTHE
B IyOIMKAIHSIX, KOH(pEepeHITHIX
WM KOJUTA00PAIUsX, I/ie ObLIH
pa3paboTaHbl U anmpOOUPOBAHBI
HOBBIE KOHIIEIIINHA U METOIBI

I1K-3.

CrnocobeH permaTs 3a1a9u
npoheCcCUOHANTBHOMN
JeSITeTbHOCTH, (DOPMYITHPOBATH
pe3yIbTaT, YBUICTh CIICACTBUS
MOJTYYEeHHOTO pe3yNbTara

IK-3.1.

3HaeT OCHOBHBIC TPHHITUITBI 1
METOJBI peIICHHS 33124
npohecCUOHATBHOMN
JIESITETIbHOCTH, & TAKIKE CITOCOOBI
(hopMyTUpOBaHUS U
MPEeCTABICHUS PE3yIbTATOB,
BKITIOYAsl aHAJIM3 MTOCTICICTBHN 1
WX 3HAYUMOCTh B KOHTEKCTE
MPOCKTA

[K-3.2.

YMeeT NpUMEHSTh
MaTeMaTHYEeCKHe U
KOMIIbIOTEPHBIE METOJIBI AJIS
pelIeHns: KOHKPETHBIX 3aa4,
(hopMyITUpOBaThH YETKHE U
000CHOBaHHBIE PE3YJIbTATHL, a
TaK)Ke aHAJIN3UPOBATh UX
MOCJIEACTBUS 115 JaILHEHIITNX
JICUCTBUN U pelieHui

[IK-3.3.

NMeet nmpakTUyYeCKUd OMBIT B
pelIeHnr IpoQeCcCHOHATBHBIX
3aJa4, BKJIIOYas y9acTHE B
MPOEKTAaX, I1ie ObLIN MOTY4EHBI
pe3ynbTaThl U
MPOaHAIM3UPOBAHBI UX
CJIEZICTBUS, YTO CIIOCOOCTBOBAIIO
MPUHATHIO 000CHOBaHHBIX
pelIeHnt

[1K-4.

CriocobeH my0nuaHo
HPE/ICTABIATH COOCTBEHHBIE H
W3BECTHBIC HAYYHBIC
pe3yabTaThl

[1K-4.1.

3HaeT OCHOBHbIE MTPUHLMIIBI
3¢ (HeKTUBHOTO IMyOINIHOTO
BBICTYIUICHUS, METOBI
BU3YyaJM3aIlUU TaHHBIX U
OCHOBHBIE TPEOOBAHUS K
HAYYHBIM TIPE3CHTAIIUSM,
BKITIOYasi CTPYKTYpY H
COZIepKaHue

[1K-4.2.

YMeeT 4eTKOo U JIOTHYHO
($hopMyJIUPOBATh CBOU HAY4YHbBIE
pe3yIIbTATH, ANaTUPYS UX JJIS
Pa3INYHBIX ayIUTOPHH, a TAKKE
MCIIONIb30BaTh BU3YaIbHBIE
Cpe/ICTBA JUTS YITyUIlIeHHs
BOCTIPHUATHS HHGOPMALIUU

[1K-4.3.

NmeeT npakTU4ecKuil ONBIT
y4acTusl B HAY9IHBIX
KOH(EpEeHIIUIX, CEMUHAPaX HITH
JIPYTUX MEPONPUATHSIX, T
YCHEIHO MPEICTaBIsUT CBOU U
M3BECTHBIE HAyYHBIE PE3YIIbTATHI,
noJy4ast 0OpaTHYIO CBSI3b U
B3aMMOJEHCTBYs C ayTUTOpUEN
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3. Temaruueckuii IJjIaH

Ne TpynoeMKocThb, aKajeMHUYecKUe Yachl
m/m HaumeHnoBanue Qunas dopua TKY
AyaurtopHas padora .
pa3aena IMCUHUIIINHBI (Tekyumi
(Moyus) Jexuun CeMuHapsbl CamocrosnTe KOHTPOITH
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 AI/ML npoaykTsl 3 3 20 Jlomarinue
3a/1aHusI
2 Or1leHKa KauecTBa 4 4 20 Jomaraue
AI/ML nponaykToB 3aTaHHS
3 IToaroroBka JaHHBIX 4 4 20 Jomariame
Ui 00yuenust u ML 3alaHUA
Research Permenue keiica
4 OneHka 4 4 20 JloMarHaue
nenecooopasHoctu ML- 3aJIaHus
peueHnii 1 roadmap
MIPOYKTA
3auem 4
Hmozo: 15 15 4 80
Ob6vem oucyunaunovt (Mooyns) 114
(¢ ak. u.)
O6vem Oucyuniunvt (MoOyas) 3
(6 3au. eo.)
4. CopepxxaHue IMCUMILTHHBI (MOTYJIs1)
Nen/m HanMmenoBanue pasgesa Conepxanue TUCHUIIHHBI (MOYJIs1) IO TeMaM
JMCHMNJIMHBI (MO1YJIs1)
1 AI/ML nponykTer LHemn w wHanpameHuss AI/ML mnpoAaykToB: coO3JaHHE HOBOTO
MOJIL30BATENIECKOTO  OMBITA WM  ONTHMH3ANNSA  CYIIECTBYIOIINX
MpoIecCcoB. THITBI MPOIYKTOB: PEKOMEHIAIIUH, YaT-00ThI, aCCHCTEHTHI,
cucTeMbl npejackaszanuii. Crnenuduka paboThl MPOJAKT-MEHEKEpa C
Al/ML-tipogyKkTamu.
2 Orenka kauectsa AI/ML KitoueBble TexHMYECKHE W MPOAYKTOBBIE METPUKH KayecTBa s
IIPOAYKTOB AI/ML npoaykroB. CrucreMa METPHUK Ul ONEHKH Pa3IHYHBIX THIIOB
MPOIyKTOB. [IpUHIUIIBEI COCTaBIEHUS 3aJaHui I Pa3METKH JTaHHBIX,
KPUTEPHUU OLICHKH.
3 IToaroroBka gaHHBIX AJIs MeTopl cOOpa JaHHBIX: JIOTH, pyYHasl pa3MeTKa, TI0JyaBTOMaTHIecKast
obyuenns 1 ML Research pasmetka. llpoGmembr u pemenuss B ML-uccnemoBanuu: CpoKw,
KaueCTBO JAaHHBIX, COOTBETCTBHE OQQIaiH W OHJIAHH METpPUK.
JexoMno3unus 3a/1ad M yMeHblIeHue TpedoBanuid 1ist MVP.
4 Onenka nenecoodpaznoct ML- | Aranuz ML-pemennii B MpoayKTax: OIEHKa KIIFOUEBOW MeHHOCTH ML
pemenuii 1 roadmap npojykra M OIEHKAa NMPUMEHEHUs TPAIUIIMOHHBIX aaroputmoB. Pa3zpaborka ML
roadmap JJ1si IPOTYKTOB: MPHOPHUTETHI, 3TAITBI BHESAPEHUSI.
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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  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaeaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnognasa numepamypa:

1. busHec-cTaTucTUKa : y4eOHMK M TMPAKTUKyM s By3oB / moxa penakuuei W. U.
EnuceeBoii. — 2-¢ u3a., nepepad. u gomn. — Mocksa : M3narensctBo FOpaiit, 2025. — 444 ¢. —
(Beiciiee oOpazoBanme). — ISBN 978-5-534-14822-0. — Tekct : dIEKTpOHHBIA //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/561216.

2. bproc II. Ilpaktuyeckas cratuctuka ansa cneruanuctoB Data Science / II. Bproc, D.
bproc. - 2-e uzn. - Cankt-IlerepOypr : BXB-IletepOypr, 2021. - 303 c. - ISBN 978-5-9775-6705-
3.

Jononnumensnan numepamypa:
1. Bpyk ®@. Mudwnueckuii yenoBexo-mecal, wim Kak cozgarorcss nporpaMMHbIE CUCTEMBI /
@. bpyk. - 5-e u3z. - Cankr-IlerepOypr : [lutep, 2021. - 171 c. - ISBN 978-5-4461-1636-2.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHMYECKON 0a30i, COOTBETCTBYIOIEH
JIeMCTBYIOIMM MPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM U 00eclieuBaroLIeil MpoBeieHHE BCeX
BUJOB JUCUUIUIMHAPDHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M Hay4yHO-
HCCJIEIOBATENIbCKOM paboT 00yyaronuxcsl, Ipe1yCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomerieHus1, KOTOpPbIE MPECTABIISAIOT CO00M yueOHBIE ayIUTOPUH 15 TPOBEICHUS 3aHATHH
JEKIIMOHHOTO THUMA, 3aHATHH CEMHHApCKOro (IMPaKTUYEeCKOTO0) THWIIA, TPYNIOBBIX U
UH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM padOThl M MOMEILEHUS JUIsl XpaHeHUs U TPOPUIaKTHIECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHus: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHMMM CPEJICTBAMHU OOYy4YEHMS, CIYyXallUMU JJIsl TMPEACTaBlIeHUsl y4eOHOM
uHpopManru OOJIBIION ayTUTOPUH.

N3yuenne quCuIInHB (MOYJIs1) 00ECIIEeYnBAETCS B YICOHBIX ayIUTOPHSIX, OCHAIIICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBIOTEPHOM TEXHUKOW;

— CIeLMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOUAsl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YJaIOMIUXCsl, B TOM YKCIIE TPUCTIOCOOICHHBIE
JUI WCIOJb30BAHUS MHBAJIUAAMHU M JUIAMU C OIPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyHna K B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHusepcurera.

OOyuaromMess TPeAOCTaBIsSeTCs JAOCTYHn (B TOM 4HCIE YIaleHHBIH) K pecypcam
MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «VHTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCJI€e ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATBHBIM 0azam
JAHHBIX U UH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM):
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https://urait.ru/bcode/561216

Ne HanMeHoBaHue noprana Ccbuika
(u3panus, Kypca, 10KyMeHTa)

1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa

2. | basa mannbix s IT-ciienuanucToB https://habr.com

3. | basa nannbix ScienceDirect https://www.sciencedirect.com

4. | OdunmansHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubii mopran «Poccuiickoe odopazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xomteknus mupoBEIX 00pa30BaTeIbHBIX http://school-collection.edu.ru/
pecypcos

8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeuenr WMHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO

pacnpocTpaHsiemMoe

OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JMLIEH3HOHHOE
Server)
Bpay3zepsbI:
Sunekc.Bpayzep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLICH3UOHHOE
TeXstudio 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS IJTAHUPOBAHUS U YI€TAa BPEMCHU:

Toggle app | 3apy6exnoe | cBOGOIHO pacpocTpanseMoe
CucreMbl ynpapJieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensnonHOE

Cucremsbl ynpapjieHusi 0a3aMH J1aHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe

Cucrembl pe3epBHoro konuponanmus (backup):

Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:

Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE

paBoOBasi CUCTEMa

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMLIEH3UOHHOE

ousneca Cranmaptabiii Russian

Edition

Cpensl pazpadoTku:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Anaconda 3apy0OeKkHOe CBOOOHO PAaCIIPOCTPAHIECMOE
Robotic Operating System 3apyOexHoe cBOOOJTHO PacIpOCTpaHsIeMOe
CopelliaSim 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe
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Google Colaboratory | sapy6exHoe | cBOGOIHO pacnpocTpaHsieMoe
ITakeThbl MPOrpaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOexHoe cBO0OOJTHO pacIpOCTpaHsIeMOe
Cucremsbl ynpaieHusi onéanorpaguyeckoil HHpopManmeii:

Zotero | 3apyOekHOE | CBOOOIHO pacIpoCTpaHsIeMOe
CepBHuCHI U CIYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOHO pacIpOCTpaHsIEMOe

7. MeroanuyecKkue v OlleHOYHbIEe MATEPUAJIBI
MeToanuyeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOCHHMIO IMCIUILIMHBI (MOIYJIs1)

B npouecce nzydenust tucuminHel (Monyiist) «Yopasienue ML-pogykraMu» B paMKax
TEKYILLEro KOHTPOJIS YCIIEBAEMOCTH MCIIOJIB3YIOTCS TaKue BUABI Y4eOHON paboThl, KaK JEKIHH,
IPAKTUYECKUE 3aHATHUS, JOMAIIHME 3a/JaHus, pEIIEHUE Keiica, a TaKKe pa3IudHble BUIbI
CaMOCTOSITENIbHOW paboThl 00yyaroluXcsl MO 3aJaHHI0 TpernojaBares, HaIpaBJICHHbIE Ha
pa3BUTHE  HABBIKOB  NPOPECCHOHATBHON  JIEKCMKH,  3aKpeIUIeHHE  MPaKTHYECKUX
npodeCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE UHUIUATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
nperno/iaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHAYeTCss BECTH KOHCHEKT JISKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WJCH, BBIBOJBI W OOOOIICHUS JICKIIMU; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0IMMO OTMETHUTH BONPOCHI WMJIM MaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMs, U MOMBITATbCS HANTH OTBETHI B PEKOMEHJ0BaHHON nuTeparype. Eciu
pa3o0parbcsi B Marepuaje He yaaercs, cieayeT chopMyIHpoBaTh BOIPOC W 3a1aTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue ¢ cemunape (npaxmuueckom 3ansamuu) — akTHBHas paboTa CTYJICHTA Ha CEMHUHApe,
€ro OTBEThI Ha BOIIPOCHI MPENOAABATENS U YYaCTHE B IUCKYCCHUHU.

Jl1s ycnemHoro yyacTvsi B CEMMHApe CTYAEHTaM PEKOMEHIYETCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXKIEeHHsI, MPOYUTATh HEOOXOIMMbIE MaTepUaNbl U MOATOTOBUTH BOIMPOCHL. BaxHO
aKTHBHO CITYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBAsi CBOM MHEHUS U apTYMEHTUPYS UX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENS CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
OMUPAsICh HA U3YYEHHBIN MaTepuall. Takke MOJE3HO MOACPKUBATH TUATIOT ¢ OJHOKYPCHUKAMHU,
9TOOBI 000TaTUTH OOCYXKIACHHUE U PACITUPUTH CBOU 3HAHMUSI.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJIEIIH.

[Ipu pabore Haj MAOMANIHMMH 33JaHUSMHU BaXKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUsI. PekoMenmyeTcsi pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
nu30exarh MEperpy3kd W Iydllle yCBOUTh Marepuai. lcrmonb3oBaTh pa3iuyHbIe HUCTOYHHKHU
nH(popMaIuu, BKIIOYasi y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMAaHUS TEMBI.

Pewenue xetica — mnpakTHUeckas paboTa CTYIEHTOB HAJ  pEalbHBIMH MU
CMO/JICTMPOBAaHHBIMU 33/1a4aMH, YTO MO3BOJISIET CTYJAEHTY MPUMEHATh TEOPETUUECKHE 3HAHUS Ha
IIPAKTHKE.

CTyneHT caMOoCTOSITENIbHO pa3padbaThIBAaeT CTPATETHIO PEIIEHUs TOCTABICHHON 3aJau, YTO
CHOCOOCTBYET PA3BUTHIO HABBIKOB KPUTUYECKOT'O MBIIUICHUS U CAMOCTOSTEIBHOTO MPHHATUS
pemennii. Takoit moaxo/ momMoraer NoAroTOBUTh OYAYIIMX CIIEUATUCTOB K PEAlbHBIM BbI30BaM
B UX NMPO(eCcCHOHATBHOM 1eATEIbHOCTH.

Camocmosimenvnasi paboma — pa0boTa CTYyAEHTOB, HaIpaBJIE€HHas Ha YIJIyOJIeHHOE
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M3y4eHUE OTMICTBHBIX TEM U BOIIPOCOB YUCOHON JUCITUTIITNHBI (MOTYJIS).

B nporiecce camocTosTeNNbHOM pabOThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepuaiaMH MpU MUHUMAJIBHOM y4YacTHH MpernojiaBatess. 3aauu CTyJeHTa BKIIOYaloT padoTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHUE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3UCOB OTBETOB, M3yUEHUE JIOMOJHUTEIBHBIX TEM, BHIIOIHEHHE Y4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUN U IPYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs 10 JUCHUILINHE (MOYJII0)

Kpurepun nosryyeHusi ypoBHS M OLlEHHBAHUS C()OPMUPOBAHHOCTH KOMIETEHIHII M0
aucuunanHe (moay.aao) «Ynpasjenue ML-npogykramMmm»

OrneHuBaHuE YpOBHS Y4YEOHBIX JTOCTHIKEHHH OOYYaIOIMIUXCS IO TUCIUIUIMHE (MOIYIIIO)
OCYIIECTBIISACTCS B BUC TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOYHOH aTTeCTaIUH.

IIpomexyTouHasi aTTecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBIeTCS B (popme
3auema, IPHU STOM IIPOBOJAMTCS OIICHKA KOMIICTCHIIUH, COPMUPOBAHHBIX 110 JUCIMILINHE.

Jnst olleHMBAHUS TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M MPOMEXYTOYHOM aTTeCcTalHH
UCIIONIB3YETCS JIeCcATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpas COOTHOCHUTCS C TPaTUIIMOHHOMN
MATUOATIILHON IIKAJIOHN CIEAYIOUUM 00pa3oM:

JecaTubannbuas IlarudannbHas Ounenka 3a OO0mas xapakTepucTHKA pe3yJibTaTa
OLICHKA OLleHKA 3a4er 00y4eHHsI 0 TUCHUILIMHE (MOIYJII0)

10 OTan4Ho 3auTeHo CTygeHT NOJHOCTBIO BJIAACET 3HAHUSIMU,

9 OTnmnyao 3auTeHo HU3JI0KCHHBIMH B pa60qeﬁ nmporpaMmme, ©u

8 OTINYHO 3auTeHo rTyOOKO OCMBICISIET AUCUMIUIMHY (MOMIYIB).
On CaMOCTOSITETILHO u JIOTHYECKU
MOCIIEI0BATENIbHO OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHe Ha Hauboyee BaXKHOM.
Ymeer aQHAJIM3UPOBATH, CpaBHHBATH,
KJIACCU(HUIIMPOBATD, 0000111aTh,
KOHKPETH3UpPOBAaTh M  CHCTEMaTHU3UPOBAaTh
H3y‘IeHHBII>'I Marcpuall, BBIACIIAA KIIIOYCBbBIC
MOMCECHTBI u yCTaHaBJIMBas MNPpUIUHHO-
ClelCcTBEeHHbIE CBs3U. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO WHTEPIPETUPYET
pe3yabTaThl AHAJIM30B u OpyTuX
UCCIICIOBAaHNH, a TaKKe pelaeT CIIOXHbIE
3agaun. CTyJ€HT XOPOIIO 3HAKOM C METOJAMHU
HCCIIEIOBAHHA, HEOOXOTUMBIMH JUIs
HpaKTquCKOﬁ JCATCIBHOCTH, u YMEET
CBSI3bIBATH TEOpPEeTUYECKUe ACTIEKTHI
JUCHUIUIMHBL  (MOAYJsI) € NPaKTUYECKUMHU
3aJja4aMu.

7 Xoporo 3aureHo CrygenT o0OmamaeT B3HAHWSIMH TIpeaMeTa

Xoporo 3a4yTeHo MOYTH B TIOJHOM o0OBbeMe  paboueit
nmporpaMmMmbel 1 CaMOCTOATCIIbHO, JIOTHUYCCKH
MOCIIEZIOBATEIEHO U BCECTOPOHHE OTBEUYACT
Ha BCE BOIPOCHI, aKI[CHTHPYsS BHUMaHHE Ha
HanOoJiee 3HAYUMBIX MOMeHTax. OH yMmeer
aHAIM3UPOBATH, CpaBHHBATB,
KJTaccu(pUImpoBaTh, 00001maTh,
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3a4ger 0o0y4eHuUs IO TMCHUTUINHE (MOLYJIIO0)

KOHKpPETU3UpPOBaTh W CHCTEMaTU3HPOBATh
W3y4eHHBIH  MaTepuas, BBICHSAS  €ro
KJIIOYEBBIE  acCleKThl W YCTaHaBIMBad
MIPUYUHHO-CIIEJICTBEHHBIE CBSI3U.
DopMynupyeT CBOM OTBETHI, YBEPEHHO
HUHTEPIPETUPYET pe3yabTaThl aHAIU30B MU
IpYyruX WCCIENOBAaHUM, a TaKXKe periaeT
CJIIOXHBIE CUTyallMOHHBIE 3amauu. CTyneHT
XOpOUIO 3HAKOM C METO/JaMHU HCCIIET0BaHUS,
HEO0XOIUMBIMH IS IIPAKTUYECKON
JIeATeNIbHOCTH, WU YMEeT  CBSA3BIBaTh
TEOPETUYECKUE  acMeKThl  IpeaMera ¢
MPaKTUYECKUMU 3aJauaMHu.

5 Y 10BIETBOPUTEIHHO 3auTeHo CryneHT oOyianaeT 0a30BBIMU 3HAHHSIMH 10

4 VY I0BACTBOPUTEIBHO|  3a4TEHO JUCLIMILIMHE  (MOJYII0), HO HCIBITHIBACT
TPYJHOCTH MPH CAMOCTOSATENLHBIX OTBETaX U

WCIIOJIb3yeT HETOYHbIC (HOpMYyJIUpOBKH. B
XO/le OTBETOB OH JIONMYCKaeT OINNOKH,
Kacaroniecss cyTtd BompocoB. CrTyaeHT
CIOCOOCH peIlaTh TOJBKO CaMbIC MPOCTHIC
3a7a4d W BIIAJICET JIMIIb MUHHMAIbHBIM
Ha0OPOM METO/IOB UCCIICAOBAHUS.

3 He cnan He zautreno | CtyneHT He  oOBjiagen  00S3aTelIbHBIM
He cnan He 3aureHo | MHHUMYMOM 3HAaHH I1I0 TMpeIMETY W HE
1 He cnan He 3auteno | MOKET OTBETUTh HA BOIPOCHI, JAXKE €CIH

nmpernogaBarciib  3a1a€T  JOIMOJHHUTCJIILHBIC
HaBOJAIINE BOIIPOCHI.

Hucturnnuna (Monyne) «Ympasienue ML-npogykTamu» OIEHUBAETCS  CIEAYIOIIMM
obpa3zom:

AKTHBHOCTH Bec |KoanuecTBO Onucanmue
Jomarmraue 3amanus | 60% 15 HaGop 3amad o remam Henenu
Pemenne keiica 20% 1 [IpakTuueckas paboTa CTyI€HTOB HaJl peaJbHBIMU HUITU

CMOJC/IMPOBAHHBIMU 3aJa4aMU

3auer 20% 1 ITuceMeHHast win ycTHast paboTa HaJl 3aJaHUEM,
HanpaBJICHHBIM Ha MPOBEPKY MMOIYYSHHBIX 3HAHUH 1
HaBBIKOB 110 TUCHUIUINHE (MOZYIIIO)

®opmyJia pacyéTa UTOrOBOM OLEHKHU MO JUCUMILIMHE (MOAYJI0) «YnpaBiaenue ML-
npoaykramm»: «0,6 X cpegHee 3a qomaiinue 3aaanus + 0,2 x pemenue keiica + 0,2 X 3auery.

DNEeKTPOHHBIA JOKYMEHT



Texkyluuii KOHTPOJIb YCIIeBAEMOCTH 00y4AKOIIMXCS M0 AUCHUIIMHE (MOLYJII0)

IIpumepHbIe fOMALLIHUE 3aJaHUS
JlomalHee 3a1anue

Keiic: AI-accHCTeHT 1JIsl CTY/1eHTOB

3agaua;

Paspaboraiite koHuenuuoo Al-accucteHTa A CTYAEHTOB YHUBEPCUTETA, KOTOPBIM IOMOTaeT:

e (a) OBICTPO HAXOJIUTh AKAJAEMHYECKYIO HH(OPMAITHIO;

e (0) OOBSICHATD CIIOXKHBIC TEMbI ITOHATHBIM S3BIKOM;

e (B) pemath yueOHbIE 3a1a4M (TECTHI, 3a7a4H, KOJI).

Y10 HYKHO c1e1aTh:

1. 'mnore3bl 1 MeTPpUKH (10 2X 0AJIJIOB)

Y10 HyXKHO:

e [IponykroBas runore3a (1 6amn):

o Onummre, Kakyl0 KOHKpemHy!0 TOJIb30BATEIbCKYI0 WM OU3HEC-METPUKY JOJIKEH
yIy4IIUTh AaCCUCTEHT (Hampumep, 'COKpalleHHe BpeMeHHM Ha Tmouck oTBeta", '"poct
yzoBJieTBOpEHHOCTH", "MOBbIIIEHNHE BOBIeUEHHOCTH B LMS")

o IIpomykToBBIE METPUKH

e Texnuueckas runore3a (1 6as):

o Ilouemy BbIOpanHbIi oaxox (Hanpumep, RAG, fine-tuning, rule-based) nact HyxHbIi
a¢dexr? Kak OH 03BOJISET TOCTUTHYTH LIEJICH MPOTyKTa?

o TexHHueckue METPUKH

2. Konuenuusi pemeHus 1 pucku (10 3x 6a/10B)

Yro HYKHO:

o Apxutekrypa pemenus (1 6amn):

o  OmnummTe, U3 KakuxX OJIOKOB OYJET COCTOSATh aCCUCTEHT (miro, unidraw, etc)

o Kaxkue nannble ucnonb3yoorcs?

o Assumption Mapping (2 6an1a):

o CdopmynupyiiTe Kit0OueBble IPEANON0KEHUS (110 MOJIB30BATENSIM, TaHHBIM, KAUECTBY
ML).

o Pacmpenenurte ux mo ocsam sasxcrnocms | neonpedenrénnocms (nnm impact / knownness).

o Brigenure 1-3 KPUTHYHBIX PHCKA, KOTOPHIE 0053aTENbHO HYXHO MPOBEPSITH B
PoC/MVP.

3. Proof of Concept (no 2 6aJ10B)

Y10 HyXKHO:

e JKcIepuMeHTAIbHAsA npoBepka (1 0amwn):

o  Kax nporectupoBaTh KpUTHYHBIE PUCKH 0€3 MOJIHOM peanu3anuu?

e MeTrpuku u kpurepuu ycnexa (1 6as):

o Kakwue uncneHHble UM KaueCTBEHHbIE MMOKA3aTeNN NOKaxyT, uto PoC ynancsa?

o  Kak BbI Oynere ux uzmMepstb?

4. MVP (no 3x 06a/1510B)

Yro HyxkHO:

e Cxoyn MVP (1 6ana):

o  Kakyro MuHUMaNbHYI0 QYHKIIMOHATBHOCTH MOKHO 3aITyCTHTh, YTOOBI aCCHCTEHT Havall
MIPUHOCHUTH LIECHHOCTH?

e [loaroroBka JaHHBIX H KOHTPO.JIb KauecTBa (1 6aJwn):

o Kakwne marepuaisl HCIIOB30BaTh (METOAMYKH, KOHCTIEKTHI, BUE0)?

o Kak o0ecrieunTh TOUHOCTH U IOJTHOTY 0a3bl 3HAHUN?

o  Kro 6yner pazmeTurkom / Bamuaatopom?

o Kpurepun ycnexa MVP (1 6amn):

o  Cdopmynupyiite, uto OyAeT cuntatbes ycnenHsiMm MVP?

o  Kak 310 n3mepsrs?
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MaxkcumansHaeii 6aynr: 10
JlomamHee 3ag1aHue

Keiic " lannbie 1 Moaean"

Konrekcr:

V¥ Bac ectb MaimMHa BpeMeHU W Bbl okazaiuch B 2018 rony. B «l[-banke» nianupyercs
3amyck ML-Momenu juis 4ar-0ota moaaepkKku. Yar-00T JOMKEH ONpeAensTh HHTEHT
noJyib3oBarens (Leinb U CYTh €ro COooOUIeHMs), YTOObl BBIAATh TOYHBIA OTBET WM MEpenaTh
onepaTopy. ['0TOBBIX pa3MEUEHHBIX JaHHBIX HET. 3ajadya KOMaHIbl — coOpaTh M pa3MeTHTh
jaaTaceT ¢ HyJIsl, 9TOOBI B JanbpHeleM o0yuntb ML-Mozenb.

IIpuMepsl HHTEHTOB:

o «[IpoBeputh Oanancy,

o «OhopMUTB KapTY»,

o «[TonomHUTH cueT»,

 «He mory cnenate nepeBoay».

Brb1 paboTtaeTte B KOMaH/ie, KOTOpasi OTBEYAEeT 3a cOOp JaraceTa.

Bama nenp — cnpoeKkTHpoOBaTH Npouecc pasMeTKH, KOHTPOJIb Ka4ecTBa U CIIOCOObI
YAYYILIHUTH pPe3yJbTaT.

Kak paGorars B komanje:

[TocmoTpuTe Ha 3agaHMe C pa3HBIX CTOPOH: HE TOJNBKO KaK COCTaBUTENb 3a/laHus Ha
pa3MeTKy, HO M Kak pa3MeT4uK (MpOBEpbTE€ HA BalIMX COKOMAaHIHHMKAX, HACKOJIBKO IOHSATHO
3aJ]JaHue, HACKOJIBbKO YA0OHO pa3MeydaTrh JaHHbIE).

3aganus:

1. Bei6op ncrouHnkoB naHHbIX (1 Oamr)

[TpennoxeHo HE MEHee TPEX BADUAHTOB HCTOYHMKOB, U3 KOTOPHIX MOYKHO B34Th IIPUMEPDI
cooOuieHnit monb3oBaTeneil. YkazaHbl IJIIOCBI M MHUHYChI Ka)XJIOr0 BapHaHTa U O0OOCHOBAHO,
KaKoOW M3 HUX JIy4Ille BCErO MCI0JIb30BaTh Ha CTapTe.

2. Unctpykuus u popma 3aaanus (2 6anna)

CdopmynnpoBaHa MOHATHAs MHCTPYKUHUSA VI pa3MeT4ynkoB. [Ipunoxena gopma mis
3a/1aHUsl, B KOTOPOH MOXKHO yJJOOHO pa3MedaThb JaHHbIE

3. Kontposnbnblie 3ananus (2 6amia)

CocraBneHo 10 KOHTPOJIBHBIX IPUMEPOB C IPaBUIbHOI pa3meTkoil. K kaxxnomy npumepy
IPWIOKEHO O00OCHOBaHME, MOYEMY OH MOXKET ObITh MOJ€3€H Kak KOHTpoJibHbIM. CobOpaHa
TabInIA.

\ IIpumep \ ITouemy BaKHO ero 100aBUTh KAK KOHTPOJIbHbII? ‘

4. MeTpHuKH OLIEHKHM KauecTBa pa3MeTKH (2 6asia)

ChopmynupoBan oTBeT Ha Bompoc “‘Kakne MeTpHKH HYXHO CUHTAaTh, YTOOBI TOHSTH,
HACKOJIbKO Ka4eCTBEHHO pa3MmeueHbl JaHHbe?” CobOpaHa Tabnuia MHTEpHpeTalu KaXIoW U3
METPUK.

\ Metpuka \ JJ1s1 4ero Ha Hee cMOTpeTh? \

5. Yto nenate nipu mmoxom kauectre? (1 6amm)

[IpennoxeH miaH AeWCTBUN Ha ciaydail, eclii METPUKM KauyecTBa JAHHBIX OYAYyT HUXKe
oxkutaeMbix. OopmiieHa Tabnuua.

‘ MeTpuka ‘ IHopor ‘ Yro peaarb? ‘

6. Kak cobpath nanubie 6e3 pyunoii pazmerku? (1 6amn)

[IpennoxeH anbTepHATUBHBINA MOAX0, KOTOPBI MO3BOJIIUT coOOpaTh AaTaceT 0e3 pydHOil
pa3MeTKH.

7. Kakue MeTpuku BakHbl TIpu oOydeHnn Mojenu? (1 6amn)

Jlomyctum, BBl y:ke 00ydmiu nepByto Bepcuio Mozenu. C(hopMyIMpoBaH OTBET Ha BOIPOC
“Kakve MeTpUKHU KavyecTBAa MOJIeJIM BbI OyeTe OTCaeKBaTh?” YKa3aHo:

 KaKHe METPHUKH HY>KHO CUATATh HA BAJIMAALINY;

e KaKue — B MPOJIE;
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e KaKHe 3HAYCHUS OYIyT MPUEMIIEMBIMHU.
O6muit 6amr: 10

IIpumepHoe onucanue 3agaHusa Kk Pemenuro keica

» Konreker:

Tsl paboraems B T-banke. T-bank — 3710 He mpocTo 0aHK, a IKOCHCTeMA, MIPU3BAHHAS
pelaTb MHOKECTBO MPOOJIEM MOJIb30BATES.

Kak 310 padoTaer ¢ TOUKH 3peHuUs1 M0JIb30BaTE]s1?

OH MOXET pelInuTh BCe CBOM MPOOJIEMBbI B OJJHOM MPUIIOKEHHUH.

Kak 310 padoraer ¢ TOuKH 3peHusi On3Heca?

Yem Oo0NbIIMM KOJIMYECTBOM CEPBUCOB IOJIb3YETCA KIHMEHT, TeM CIOXHee eMy yiWtu. B
JOJATOCPOYHON TMEPCIEKTUBE ATO JOJDKHO JaTh Xopommid Retention mpu MHUHUMAaIbHBIX
MapKETHUHIOBBIX TpaTax.

» Crpykrypa T-banka

ITockonpky T-baHk — 3TO 3KOCMCTEMA, OH COCTOMT W3 NPOAYKTOB. Kaxablil MPOLYKT
pa3pabaThIBaeT OT/IeIbHAs KOMAaH/Ia, MEXIY CO00M OHU B3aUMOJCHCTBYIOT CJ1a0o0.

Cnucok npoaykros T-banka

HasBanue B cucreme Ha3BaHne «HOpMaJIbHOE»
Debit Card JlebeToBbIie KapThl
Credit Card KpenutHbie kKapThl
MVNO T-MoGaiin
Saving Account HakonutenbHbple cueTa
Investment NuBecTunmnn
Deposit Bxnaast
Junior JLxyHUOp
Investkopilka WuBecTrkonmika
Gorod T'opon
POS Loan Paccpoukn
Osago OCAI'O
BNPL Honsimu
MoneyPot KyO6pIimka
Travel Insurance CtpaxoBKa JIsl TyTeleCcTBUI
Travel [TyremecTBus
Cash Loan Kpenut HanuuasiMu
Car Loan Kpenut Ha Mmammny
Kasko Kacko
Mortgage Insurance CrpaxoBaHue UTTOTEKU
Secured Loan Kpenut mox 3amor
Personal Accident Insurance CTpaxoBaHHUE KU3HU
Property Insurance CrpaxoBaHue UMylIeCTBa
Study Loan Kpenut Ha obpazoBanue
Mortgage Hnoreka

Thl — NPOAYKTOBBIH MeHeIKep B KOMaH/e, KOTOpas OTBEYAeT 3a IKOCHCTEMHOE

pa3BUTHE, TO €CTh Ballla 33a/laya — HAWTHU TOYKU POCTa BO B3aUMOJECUCTBUU MPOJIYKTOB MEXKIY
co00Iii.

» Ilpobdaema.

Ha naHHBIi MOMEHT B KOMaHJI€ HET aHAIIMTUYECKOW KyJIbTypbl. HeT HHUKaKoW CUCTEMBI
AO0JITOCPOYHOTO IJIaHWPOBAHUA, ,ZL&IJ.IGOpI[OB, YCIICX KOMaHIbl H3MCPACTCA B KOJHUYCCTBC
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C/ICIAHHBIX TPOEKTOB, MPU 3TOM MPOEKTHl BBIOMpAET pyKoBoaWUTENIb. BCE 3TO Memaer Tede
JAeaTh caMble KJIACCHbIE NMPOEKTHhI, J0KA3bIBAaTh HX ycleX OM3Hecy W NPOABHUIaThCS IO
KapbepHOil JIeCTHHIIE.

[Tpu 3TOM pyKOBOIMTENF KOMAH/IBI HE YMEET padoTaTh C aHATUTUKOM, HO TOTOBA BHEAPHUTH
e€ B pabouue MpoIiecchl, €Cau Thl OOBSICHUILb, YEM TaKO# Moaxo/ 0oJiee BBITOJICH.

» 3ananme.

TBost 3a7a4a — yOeIUTh pyKOBOJIUTEINS KOMaH/Ibl B HEOOXOIUMOCTH MPUMEHEHUS TAHHBIX
B pabouux mpoleccax.

Jnst Toro TEOE HY)KHO MOJTOTOBUTH YCTHOE BhICTYIIeHHe Ha 10 MUHYT C npe3eHTanue
U pac4yéramMm, B KOTOPOM Thl IpEAJaraciib pyKOBOJIUTENIIO KOMaHIbl BHEIPUTb B KOMaHIy
manupoBanue OKR.

BuyTpu 3TOr0 BRICTYIIIICHUS JOJKHBI OBITH OTBETHI HA BOIIPOCHI:

e Kakue 3amaum u nenu KoMaHAa IOCTaBUT mepeln coOoit? Kak oHM JOMKHBI OBITH
BbIpaxkeHbl B MeTpukax? Kak Mbl molMEM uepe3 KBapTall, YTO Mbl JOCTUIIIN ycriexa?

e Kaknie mpoexThl Thl Mpenajaraenib Jaeiarb, 4yToObl JocTUYb ycrexa? Kakoilt y Hux
noreHuuan? Ilouemy uMEHHO 3TH (IPOAEMOHCTPUPYH JaHHBIE HCCIIEIOBaHUS, Ha OCHOBE
KOTOPBIX y T€OsI BOSHUKIIM UJIEHU TSl IPOEKTOB)?

e [Touemy Takoi nmoaxos OyAeT Jydiie, Y4eM CYIECTBYIOIUNA?

s MOATOTOBKU K BBICTYIJICHUIO TeOe HYXKHO MPOBECTH HEOOJBIIOE aHATUTHUYECKOE
UCCIJIEJOBaHKE, HA €r0 OCHOBAHUU NPEUIOKUTh UAEH U MPOEKTOB, OUEHUTHh WX MOTEHIIMAI.
BribpaB nyuiine MmpoeKThl M COOTHECS UX CO CTpaTeruell KOMIIaHWH, MPEUIOKH LeNb s
koMan il Ha Q2 2025 roma u pacckaku, KakuM o0pa3oM Thl OyI€Ib OIIEHUBATH YCIIEX KOMaH/IbI.

» Crparerus T-banka

Ilesu 1 BUAEHHE

T-bank — 3T0 sKocucTEMa, KOTOpasi 3aKPhIBAET CPa3y HECKOIBKO POOIIeM MOIb30BaTENeH;

50 MJIH JOSATIBHBIX KIMEHTOB;

50% xnueHTOB ¢ 3+ aKTUBHBIMU IIPOAYKTAMU;

ROE > 50% (3amuTHas METpUKa).

IIpodaema nim challenge

Hpyrue npoaykrsl, ocobenno ECOM, naunnatot pa3BuBaTth punTeX (Annexc, Ozon, WB).
[IporcxoauT neperekaHue Kanuraia OT Hac.

Ha0op npuHATHIX pelmieHui

@oKyC Ha pa3BUTUU HOBBIX IPOJYKTOB — IPOJIaka TOBAPOB U YCIYI BHYTPHU KEITOTO
MPUIIOKEHUS.

» Jlanuble

B Tabmume analytics culture.t bank ecosystem v2 nexaT JgaHHBIE TOJIB30BATENCH,
KOTOpBIE OTKPBUIH (HO HE 0053aTeNbHO YTUIU3UPOBAIIN) MEPBBI pa3 npoaykT B T-baHnke B mapte
MIPOLLIOTO rojia:

e user_id — ID mosb30BaTens;

e product — Ha3BaHHe YTHIU3UPOBAHHOTO MPOAYKTA;

e utilization_dt — naTa yrunuzanmuu;

e 3ge — BO3pacT MoJib30BaTess (Ha JaHHBIH MOMEHT);

« children_cnt — xonudecTBO AeTel monb30BaTels (Ha JaHHBI MOMEHT);

e egion — peruoH noJjb3oBaTess (Ha JaHHBIIT MOMEHT);

e City — ropoj mpoxuBaHHs MOJIb30BaTENs (HA TaHHBIH MOMECHT);

e education — ypoBeHb 0Opa3oBaHus (Ha JaHHBIH MOMEHT);

e INCOME — J0XO0/1 MOJIb30BaTeNs (HA TaHHBIA MOMEHT).
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3amanus 1J151 NPOMEKYTOYHOM ATTeCTANUM 10 JUCHUILIMHE (MOTYJII0)

Ne 3apanue Otser Kommnerenuus
n/n
1. | dnst ouenku 3¢ pekTUBHOCTH CBOEH paboThI ThI OKR / okr / okp / OKP YK-6

PEIINI IIOCTABUTD Ce0€ LENH C IIOMOIIBLIO
Kakoro-HuOyab ppeiimBopka. Thl xouelib,
YTOOBI 1eJIM OBbUTH OLIU()POBAHHBIMH, TPYIHO
TOCTIDKAMBIMH Y BIOXHOBIITIOIMMHA. Kakum
(hpeIMBOPKOM THI BOCTIOB3YEIIHCS ?

OTBeT 3alHIIH KaIlCIOKOM JaTHHCKUMHU

OYKBaMH.
2. | Kak (omHMM CIIOBOM) Ha3bIBAC€TCS pPa3ciCHUE CerMeHranus, OIlK-2
[0JIb30BATENCH Ha TPyHNbl MO OMpPEAEICHHBIM CCTrMCHTaLMA

MNpU3HaKaM MWW KPUTCPpUAM: HUX TI'COJIOKallWH,
BO3pacTy, MOTPEOHOCTSIM, JEHCTBUSAM Ha CalTe H

T.0.7?
3. | Te1 paboTaents aHATUTHKOM B ITOZJICPIKKE Jam6op / IK-3
Oanka. 11 3 eKTUBHOTO yIpaBICHUS MOHHMTOPUHTOBBIH
MOIJICPIKKOM MPOYKTOBOMY MEHEIKEPY nanioop / namoopabl /
X0YEeTCs CICTUTD 33 Harpy3KoW Ha KOMaH/Y, MOHHUTOPHHTOBBIC
KOTOpasi U3MEPsIeTCS METPUKON KOJINYECTBO Jauoop bl

oOpaiiieHuit Ha oreparopa. To ecTh UMETh
BO3MOXHOCTD B JIFOOOH MOMEHT BPEMEHHU Y3HATh
3HaueHue ITor MeTpuku. OH MPUXOIUT K Tebe ¢
OTHUM 3aIIpoOCOM, UTO Thl EMY IIPCAJIOKHNIIL B
Ka4yecTBE MHCTPYMEHTa MOHUTOPUHTA?

B otBere ykaku Ha3BaHHME 3TOTO MHCTPYMEHTa
OJIHUM CJIIOBOM.

4. | Ter paboTaenrb aHATUTHKOM B OaHKe. 3/ Tperuii / mpoekT 3 / [IK-4
[IponyKTOBBIi MEHEIKEDP MOTIPOCHT TEOS npoekT Ne3 / Ne3
OLIEHUTH TIOTEHIIMAI TPEX MPOEKTOB, YTOOBI
BbIOpAaTh, KAKOH U3 HUX B3ATh B pabory. C
TOYKH 3PEHUS JPYTUX BBOJHBIX MPOCKTHI HUYEM
HE OTJIMYAlOTCA. ThI IPOBEN UCCIIeIOBAaHNE U
YCTaHOBHUJI, YTO:

- mpoekt 1 mpunecer 100-500 Teicsy pyOeit,

- mpoekt 2 npuneceT 200-400 Teicay pyOeit,

- mpoekT 3 mpuHeceT 1-2 MUIITHOHA pyOIIeit.

Kakoii mpoeKT Thl MOCOBETYENIb CAENATh
MIPOTYKTOBOMY MEHEIKEPY?

B oTBeTe ykaxxy HOPSIAKOBBIM HOMEpP IPOEKTA
oxHo# uugpoii (1, 2 umu 3)

5. | st DocTHKEHHS IOCTAaBICHHBIX Mepe]] BaMU nepekpoiThe / overlap/ YK-6
LieJel, KaKOM THIT pPa3METKH BbI IPUMEHSIETE A Iepexportue/ Overlap
MPOBEPKU KA4eCTBa, KOT/Ia OJIMH IpUMep
MapKUPYIOT HECKOJIBKO JHOAEH?

6. | Kak HaswpiBaeTcs u3MeHeHue pacnpenenenus | npudt/ drift/ Jpudt/ Drift OIIK-2
JIaHHBIX, H3-32 KOTOPOrO MOJENb HAaYMHAET
omudaTbes?

7. | Kak Ha3bIBaeTCs 4acTh JaHHBIX, HA KOTOPOM Train/train I1K-3

00yJaroT MOJIEINb Tiepe] €€ MPOBEPKOM?
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8. | BribepuTe napy, rae nepsasi METpUKa a [K-4
OTHOCHTCSI K MOJICTIH, @ BTOPAst —

K OM3Hec-ycIexy peKOMeHIaTeIbHOM JICHTHI.
a) Precision@K — ARPU

0) CTR — Recall

a) Latency — MRR

9. | Kakoii U3 moxo0B MOMOXKET MPOIAKT- B VK-6
MEHE/KEPY OIPEICIUTh TPUOPUTETHI
BHenpeHnss ML-QyHKIHA B TpoayKT?

a) Pa3paboTka CIIO)KHBIX MaTeMaTHIECKHUX
Mojiesielt 0e3 yueTa mpoayKTa

0) Mcmonp30Banue TOIBKO TPATAITHOHHBIX
anroputMoB 6e3 ML

B) AHanu3 KitoueBoi nieHHoctd ML mis
I0JIb30BaTes U OM3Heca

10. | Kakoii u3 nepevnciIeHHbIX METOA0B OTHOCUTCS a OIIK-2
K CO3/IaHHIO U COBEPIIEHCTBOBAHUIO MOJEIeH
oieHKH kauectBa AI/ML npomykToB?

a) Pa3paboTka cuCTeMbI METPHK ISl pa3HBIX
TUIIOB IPOIYKTOB

0) OnTuMH3aIKS TOJIb30BATEIIECKOTO
uHTEepdeiica O6e3 yuera METPUK

B) Ucmonp3oBanue ToabK0 oddiiaitH MeTpuk 0e3
OHJIAWH ITPOBEPKHU

11. | Kakoii u3 oaxomoB IOMOraeT CHU3UTH o TIK-3
TpeOOoBaHUS K 00bEMY JTAHHBIX MPH CO3AHIH
MVP ML-mpomykra?

a) COop MakCMMaJIbHOTO 00beMa JIaHHBIX 03
¢bubTpanu

0) JlexoMmo3uIIKs 33124 U YMECHBIIICHHE
TpeOOBaHMIl K TAHHBIM

B) rHOpHupoBaH#e KauecTBa JaHHBIX B MOJB3Y
CKOPOCTH pa3paboTKu
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