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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouast mporpamma nucrurumabl (Moayisi) «Production ML (MamunHOe o0y4ueHHE B
MNPOJAKIICHE)»  COCTaBJI€Ha B  COOTBETCTBUM C  (elepajbHbIM  TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICHIETO O0pa30BaHHUs — MarucTparypa IO CHEIHaIbHOCTH
02.04.01 MaremaTka © KOMIBIOTepHbIe Hayku, mnpodmibs IIpogykToBas aHamuTHKA,
YTBEP)KICHHBIN MpHKa3oM MMHUCTEpCTBA HAyKd M BbICIIEr0 oOpa3zoBanus Poccuiickoi
Oenepannu Ne 810 ot 23.08.2017 rona.

Nzydenue nucrumuiaabl (Moayist) «Production ML (MammHHOE 00y4YeHHE B TPOIAKIICHE )
MO3BOJIIET CTYJEHTaM IOJYyYUTh NPAKTHUYECKHE HAaBBIKU, HEOOXOAUMBbIE [JIsl YCIEUTHOU
MHTETPALlUN MAITMHHOTO 00Y4YeHHUs1 B ON3HEC-TIPOLIECCHI, YTO KPUTHUECKU BAYKHO JJISI JOCTHKEHHS
KOHKYPEHTHBIX NpenumyniectB. KpoMe Toro, oHO criocoOCTBYeT MOHUMaHHIO BEI30BOB U PEILICHUH,
CBSI3aHHBIX C MacIITAOMPOBAHUEM M NOJAECPKKOI ML-Mozeneil B ycI0BUsAX peaTbHOTO BPEMEHH.

MecTo AMCHUILINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosmas nucuuniania (MOayJib) BKJIOYEHA B y4€OHBIH I1aH 10 MPOorpaMMe MOArOTOBKH
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAayKH, MpOodmib
[IpoaykToBasi aHAIMTHKA M BXOAWT B BapHATUBHYIO 4acTh bioka 1, ¢popmMupyeMyro yaacTHUKaMU
00pa3oBaTeNbHbIX OTHOIIECHUH.

JuctumimHa (MOJyib) U3ydaeTcsl Ha 2 Kypce B 3 ceMecTpe, SBJISETCSl TUCLUIUIMHON II0
BBIOODY.

Heab u3ydyeHUus TMCUMIIMHBI (MOYJIsI): OCBOCHHE CTYIEHTAMU METOJOB M MPAKTHK
BHEJPEHHUS, pa3BEPTbIBAHUSA U MOAJEPKKH MOJENed MalIMHHOrO OOY4YeHMsI B pPEalbHBIX
MIPOU3BOJICTBEHHBIX CHCTEMAX.

3agauu u3yyeHus: JMCHUIIHHBI (MOAYJIfA):

— (opmupoBanue 3HaHUH, KaK 00ECIIEYUTH BOCTIPOU3BOAMMOCTD B MAITUHHOM OOyUYCHHH;

— ¢opMupoBaHUE 3HAHUN OCHOBHBIX ATANOB KU3HEHHOTO LIUKJIA MOJIEIICH;

— (opMupoBaHHe 3HaHUI, KaK yCTPOEH MPOLECC YIPABICHUS JaHHBIMU JUIsl 00y4deHHUs,
BKJIIOUasi UX JICHOIUHT, BEPCUOHUPOBAaHUE U 00ECIIeueHNE KaueCTBa;

— (¢opMupOoBaHUE 3HAHUH, B YEM OTIMYME Mex1y opdiaiiH U OHJIANH MOAEISAMHU U KaK
IUTAHUPOBATh 33Ja4u JJIs UX OOY4YEHUs U BHEJPEHUS,

— (opMupoBaHue 3HaHUH, KaKk MOAroTOBUTh ML MoJienu K MaclTabupoBaHHUIO;

— (opMupoBaHre yMEHHMs ~ OpPraHM30BBIBaTb TPEKUHI KoJa M  PE3yJIbTaToOB
AKCIIEPUMEHTOB,

— (dopmupoBanue ymeHus paboTaTh ¢ MalriaiHaMu OOpaOOTKU JMAHHBIX U OOy4YeHUs
MOJICIIEN,

— (¢opMuUpOBaHUE YMEHHUS JETIONTh MOJEIIH;

— (opMupOBaHHE YMEHHUS aBTOMAaTU3UPOBATh IIPOLECC 00YUEHUSI U JETIOSN MOJIEIIH;

— (¢opMupoBaHHE yMEHHs pa3padaThiBaTh TECThI JJIsl MPOBEPKU KadyecTBa Mojenell u
HacTpauBaTh MOHUTOPHHT JUISI KOHTPOJIS UX paOOTHI;

— (opMupoBaHHe HaBbIKA BHEAPEHHS ¥ TIOJIEPKKU paboThl ML Mozieneii B mpoIakIIeHe;

— (opmupoBanue HaBbika paboThl ¢ MLOpPs HHCTpyMEHTaMH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xaHue KOMIETeHIIHH

Nuauxarop
KOMIeTeHIH U

IlepeyeHb MJIAHUPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCHMIJIMHE (MOTYJIIO)

VK-6.

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

VK-6.1.

3HaeT OCHOBHBIE METOIBI
CaMOOIICHKH M aHaJIn3a CBOCH
JIeSITEJIbHOCTH, a TaKKe
MNPUHIUIIBL YIIPABICHUS
BpEMEHEM U IIeJIeTIoIaraHus

YK-6.2.

YMeeT cTaBuTh peaarcTUUHbIE U
JOCTUKHUMBIE 11U, OTPEAETATH
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatTbiBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE MOJIYYEHHOU
CaMOOLIEHKH

VK-6.3.

HMmeeT npakTUUECKUNA OIBIT
MIPUMEHEHUST METOJIOB
CaMOOLICHKH B CBOE
poheCCUOHATBHOMN
JeSITeTbHOCTH, BKITFOYAst
ydacTHe B TPEHHHTaX,
CeMHMHapaXx U MPOEeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-1.

CrocobeH HaXOIHTh,
(hopMyITUpPOBaTh U pemaTh
aKTyaJIbHBIE U 3HAYHMBbIC
npoOJIeMbl TPUKIIATHON 1
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
MOJIXO/IbI K PELICHHUIO 3a/1a4
NPUKIATHONW U KOMITBIOTEPHOM
MaTeMaTHUKH, BKITIOYast
aNrOPUTMBI, MATEMaTHUECKOE
MOJICJINPOBAHNE U TEOPHIO
ONITHMU3AIINH, a TAKXKe
COBpEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, HCIIOJIb3yEMBIC B
9TOM 00NacTH

OIIK-1.2.

YMeeT aHanu3upoBarTh U
(dhopmynHupoBaTh
MaTeMaTUYeCKHe 3a1a4H,
MPUMEHSTH COOTBETCTBYIOIIHE
METO/IbI M AJITOPUTMBI JUTS KX
pELICHUS, a TaKKe
MHTEPIPETUPOBATH U
MPE/ICTABISITh PE3YJIbTAThI B
MTOHITHOM M JOCTYITHOM hopme

OIIK-1.3.

HNmeet npakTUYeCKU OMBIT
PpaboThI HA/T TPOSKTAMU HITH
HCCIEIOBAaHUIMU B 00J1aCTH
NPUKIATHONW U KOMIIBIOTEPHOM
MAaTEeMAaTHUKH, BKIIOYAsl y4acTHE
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B KOHKYpCax, OJIMMITHAIaX UK
HayJHBIX ITyOJINKAITUSX, TE
OBUIH PEIlICHBI aKTyaTbHBIC U
3HAYMMBbIE 3aJ1a91

IK-3. Crioco0eH pelath 3a1auu
podeCCHOHATTEHOM
JICSATEIILHOCTH B 00JIaCTH
MPOJYKTOBOM aHAIUTUKH,
(bopMyJINPOBATh PE3YNITATHI
aHali3a " BBISABITH
MOCIICICTBUS TIOJYYCHHBIX
JAHHBIX JUTS TPUHSTUS
000CHOBaHHBIX PEIICHUN U
ONTUMU3AIIUU TIPOTYKTOB

IK-3.1.

3HaeT METObl U UHCTPYMEHTHI
NPOAYKTOBON aHAIUTHKHU

[K-3.2.

YMeeT NpUMEHsTh
aHAINTHYECKUE HHCTPYMEHTHI U
TIpoTpaMMHOE 00CCTIICUCHHE TS
00pabOTKH U BU3yaIH3alluH
JAHHBIX, a TAKXKE
(bopMyIHpOBaTh BHIBOIBI HA
OCHOBE MIPOBEJICHHOTO aHATN3a

[K-3.3.

Hmeer omnbiT paboThl HAA
peabHBIMH IPOEKTaMU B
o0JacTu MPOAYKTOBOU
AQHAJIMTUKY, BKIIIOYAst aHAJIH3
MI0JTb30BATEIILCKOTO MTOBEACHHS
1 ONTUMHM3AIHMIO TIPOIYKTOB Ha
OCHOBC ITOJIYYCHHBIX JaHHBIX
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCUHUIIINHBI AyauTopnas pabora (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 ML B uHIyCTpHUH. 2 2 12 Jlomarinue
3aaun ¥ UHCTPYMEHTHI 3aJlaHus
ML unxeHepa
2 Pabota ¢ JaHHBEIMH B 2 2 12 Jomariame
ML 3aIaHus
3 [TocTanoBKa U TPEKUHT 2 2 12 Homaraue
ML sKCriepuMeHTOB 3a7aHus
4 ITogroroska ML 2 2 12 JloMarHaue
MOJIENIEN K JICTIOI0 3aaHus
5 ABTOMaTH3aINA 2 2 12 JoMaraue
oOyuenus u nerios ML 3a1aHUs
Mozenen
6 TecTupoBanue u 2 2 10 Homarrane
MOHUTOPUHT 3aaHuA
Tect
7 [Ipe3eHTanus mpoeKToB 3 3 10 Jomamrane
Y UTOTH Kypca 3aJIaHus
3auem c oyenkoi 4 [Ipoekt
Hmoczo: 15 15 4 80
O6vem oucyununst (M00ys) 114
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 3
(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)

Neni/m HaumenoBanue paziesa Coaep:xanue TUCHUILIHHBI (MOAYJISI) IO TeMaM
JAMCUHMILIMHBI (MO1YJIs1)
1 ML B unayctpuu. 3agauu u OcHoBHBIE 00JaCTH TMPUMEHEHHS MAIIWHHOTO OOY4YeHHs B OW3HeECE.

MHCTpYMEHThI ML nH>eHepa

Pomu u ob6szanHOocTH ML wmHxkeHepa. O030p HMHCTPYMEHTOB W
TEXHOJIOTHH 11151 pa3padboTku ML pemreHuit

2 Pabora ¢ nanaeiMu B ML COop W OYNCTKAa [aHHBIX. AHaIM3 W BU3yamu3alysl JaHHBIX.
[ToaroToBKa JJAHHBIX JIJIs1 O0YYCHHS MOJICIICH
3 ITocTanoBka u TpekuHr ML QopMynMpOBaHUWE TUIOTE3 M 3a4ad Uil JKCIEPHUMEHTOB.
SKCIIEPUMEHTOB Ucnonb3oBaHue CUCTEM TPEKUHTA JJISl YNPABIEHUS SKCIIEPUMEHTaAMU.
OlneHKa pe3yabTaTOB U METPUK Mojeel
4 IToaroroska ML mMmoxeeii k OnruMuzanus Mojeneil sl mpoaakiieHa. dopMaTel COXpaHCHUS U
JIETLIIOH0 pasBepteiBanusa Mozenei. Cozmanune APl mns B3ammomelcTBusi ¢
MOJCIIAMHU
5 ABToMaTH3aLus 00y4YeHUs U UcnonszoBanne CI/CD gns ML mnpoektoB. WHCTpyMEHTHI ISt

nemnosa ML monenen

aBTOMATHU3aLUH IIPOLIECCOB 00yUYeHuUs. Y IpaBlieHUE BEPCUIMU MOJIesIei
Y TaHHBIMH

6 TeCTHpOBaHI/Ie 1 MOHUTOPUHT

MeTtoabl TECTUPOBAHUS ML MOJEIEH. MonHuTOpUHT
MIPOU3BOAUTEILHOCTH M KauecTBa MOJIeNel B mpoakmene. O6padboTka
cOOEB M YIIPaBJICHUE PUCKAMH
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IpeseHTanus MPOCKTOB U UTOTH
Kypca

IMogroroBka W cTpykTypa ¢uHaIbHOW mnpe3eHTanmu. OOcyx)aeHue
pe3yibTaTOB U BBIBOJOB IpoekTa. OueHka M oOpaTHas CBA3b IIO
MIPOEKTaM YYacTHHUKOB Kypca
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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  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

Ocnosnas numepamypa:

1. Crpyxxkun, H. I1. ba3bl gaHHbIX: IpoekTHpoBanue. [IpakTHKyM : yueOHHK JJisl BY30B /
H. I1. Ctpyxkun, B. B. 'oqun. — Mocksa : M3natensctBo FOpaiit, 2025. — 291 ¢. — (Bsiciuee
obpazoBanue). — ISBN 978-5-534-00739-8. — Texkcr : anekTpoHHblii // OOpa3oBareiabHas
wiatdopma tOpaiir [caiit]. — URL: https://urait.ru/bcode/561215.

Jlonoanumensnasn numepamypa:
1. HesikonoB, A.I'. Mammnanoe oOydenune u aHanu3 naHubix / A.I'. JIpsikonoB. — URL:
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacnojaraeT MaTepHalIbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEMCTBYIOIUM MPOTHUBOIIOKAPHBIM NPAaBWJIaM M HOPMaM M 00ECTICYMBAIOIIECH MPOBEACHUE BCEX
BUJOB JAUCUUIUIMHAPHOW M MEXAUCUUIUIMHAPHONW TIOATOTOBKM, INPAKTHUUECKOW U Hay4yHO-
MCCJIEI0BATENLCKOM paboT 00yUaIOMUXCsl, TIPETYCMOTPEHHBIX YICOHBIM IIJTAHOM.

[TomerieHus1, KOTOpPbIE MPEICTABISAIOT COO0M yueOHbIE ayTUTOPUH IS TPOBEACHUS 3aHATHIH
JEeKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
VMHAUBUAYAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Ul XpaHEHHs U MPOPHUIAKTHIECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIUAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHHMsI, CIyXKAIlUMH Ui MpeACTaBIeHUs yueOHOH
uH(popMalu 00JbILION ayIUTOPUH.

N3yueHue qUCUUIUIMHBI (MOAYIsA) o0ecrieunBaeTcs B y4eOHBIX ayIUTOPHUSIX, OCHAIEHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBIOTEPHOM TEXHUKOW;

— CHeUaI3UPOBAHHBIM 000PY/I0BaHUEM, BKIIOYAsl IEMOHCTPAIIMIOHHOE 000PYIOBaHHUE.

[TomerieHus 1711 CaMOCTOATENBHOM paboThl 00yUarOIUXCsl, B TOM YUCIIE IPUCIIOCOOIEHHbIE
JUISL MCTIONBb30BaHMSI MHBAJUIAMH M JIMLIAMU C OTPaHUYEHHBIMH BO3MOXHOCTSMH 3J0POBBS,
OCHAILEHBl KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOYEHHS K ceTu «MHTepHeT» M
of0ecriedyeHHeM JoCTyna K B DJJEKTPOHHYIO HH(DOPMAIlMOHHO-00pa30BaTENbHYIO Cpeay
YHuBepcurera.

OOyyaromMMcsi MperoCTaBlIAeTCs JOCTYN (B TOM UHCIE yAaJeHHBbIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YyHClle AJEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo¢ecCHOHAIbHBIM 0Oa3zam
JTAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):
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https://urait.ru/bcode/561215
https://github.com/Dyakonov/MLDM_BOOK/blob/main/README.md

Ne HanMeHoBaHue noprana Ccbuika
(u31aHMs, 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. | ®enepanbHbIi HEHTP MHPOPMALIHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WMHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYII0), B TOM YHCIIE 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)
Bpay3sepbI:
Sunekc.Bpaysep OTEUECTBCHHOE 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 ynipapjeHusi 0a3aMH J1aHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe

Cucrembl pe3epBHoro konuposanms (backup):

Acronis Backup Advanced for 3apybesxHOe JIMIICH3UOHHOE

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 PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Anaconda 3apyOekHOe CBOOOIHO PaCIPOCTPaHAECMOE
Robotic Operating System 3apyOekHOE CBOOOHO pacIpoCTpaHseMOe
CopelliaSim 3apyOexHoe cBOOOJTHO pacpoCTpaHsIeMOe
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
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http://school-collection.edu.ru/
http://fcior.edu.ru/

Google Colaboratory | sapy6exHoe | cBOGOIHO pacnpocTpaHsieMoe
IMakeThl NPOrpaMMHBIX CPEJACTB H OHOJIHOTEK:

AutoPsy 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOekHOE CBOOOHO pacIpOCTpaHsIEeMOe
Cucremsbl ynpaieHusi onéanorpaguyeckoil HHpopManmeii:

Zotero | 3apyOekHOE | CBOOOIHO pacIpoCTpaHsIeMOe
CepBHuCHI U CIYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOHO pacIpOCTpaHsIEMOe

7. Meroan4iecKkue  OlleHOYHbIe MATEPHAJIbI
MeToan4yeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOEHHUIO TUCIHUILUIMHBI (MO1YJIA)

B mpornecce uzyuenust pucruminasl (moayisi) «Production ML (MamuaHOe oOyuyeHHe B
NPOJAKIIEHE)» B pAMKaX TEKYILETO KOHTPOJISI YCIIEBAeMOCTH UCTIONIB3YIOTCS TAKHE BUIbI YI€OHOM
paboThl, KaK JEKIHH, MPAKTHYECKHE 3aHATHSA, JOMAIIHUE 3aJaHus, TECT, MPOEKT, a TaKKe
pa3IUyYHBIE BUABI CaMOCTOSITENBbHOW paboThl OOydYaloOmMXCS IO 3aJaHUI0 IIPEroJaBaTels,
HarpaBJICHHbIC HA Pa3BUTHE HABBIKOB MPO(ECCHOHATBHON JIEKCHKH, 3aKPEIICHUE MTPAKTHYECKIX
npodeccHOHaIbHBIX KOMIIETCHIINH, TOONPEHHE UHUIHATHB.

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

B mpormecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JIEKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WJICH, BBIBOJBI W OOOOIICHHUS JICKIMH; BBIICISATH Ba)KHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0IMMO OTMETHUTH BONPOCHI WMJIM MaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHCHHS, U MOMBITATECS HAWTH OTBETHI B PEKOMEHI0BaHHOU JiuTepatype. Eciu
pa3o0parbcsi B Marepuaie HE yHaercs, cleayeT c(hOopMyaupoBaTh BOIPOC W 3a1aTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTUBHasI paboTa CTy/I€HTa Ha CEMUHApE,
€ro OTBETHI Ha BOIIPOCHI IIPETIOABATEN U y4aCTHE B JUCKYCCHH.

Jl1s ycnemHoro yyacTvsi B CEMMHApe CTYAEHTaM PEKOMEHIYETCs 3apaHee 03HaKOMUTHCS C
TeMON OOCYXXAEHUs, IPOYUTaTh HEOOXOJMMbIE MaTepHUaibl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apryMEHTUPYS HX.
[Ipu oTBeTax Ha BOIPOCHI MpENoOjAaBaTeNsi CTOUT OBITh YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
ONMpAasiCh HAa U3YUYEHHBIN MaTepuall. Takxke MOJIe3HO MO AEPKUBATH IUAJIOT C OJHOKYPCHUKAMU,
4T00BI 000TaTUTh 00CYXAEHUE U PACIIMPUTH CBOM 3HAHUS.

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

[Ipu pabore Haj MAOMANIHMMH 33JaHUSIMHU BaKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMU BBITIOTHEHUsI. PekoMeHmyeTcst pa30uBaTh 3ajaHusl Ha dTaIlbl, YTOOBI
nu30exarh TMEperpy3kd W Iydlle yCBOUTh Marepuall. lcrmonb3oBaTh pa3iuyHble HCTOYHHKHU
nH(popMaIuu, BKIIOYasi Y4eOHUKU U OHJIAWH-PECypCHI, IJisi 00Jiee TIIyOOKOTO TTOHMMAaHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHUU. [IpoBoguTcs mocine OCBOCHHsS OIHON WM
HECKOJIBKMX TEM M CBHJIETEIBCTBYET O KAYECTBE NMOHMMAaHUS OCHOBHBIX IMOHSATUN H3y4aeMOTO
Marepuana. TecTtoBble 3aaHUsl COCTaBICHBl K KIIIOYEBBIM IIOHATHUAM, OCHOBHBIM pa3feiiaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOpUsAM U3y4aeMOU TUCHUIUIMHBI (MOIYIIS).

JU1s1 HOATOTOBKM K TeCTy HEOOXOAMMO 3HAaTh TEPMUHOJIOTMYECKHHA anmmapar JUCIUILTMHbBI
(MomyJIs), TOHUMATh CMBICI HAYYHBIX KATETOPUNA U YMETh UX UCII0JIb30BaTh B MPO(HEeCCHOHAIbHON
JIeKcuke. BrageHue MOHATUHHBIM anmapaToM, BKIIOYEHHBIM B TECTOBBIE 3aJlaHUs, MO3BOJISIET
OpenojiaBaTesto  ObICTPO  NPOBEPUTH  YPOBEHb  MOHMMAHUS  CTYJEHTaMHU  BaXKHBIX
METO/I0JIOTUYECKUX KaTETOPHil.
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Ilpoekm — wuccaenoBarenbckas paboTa MO IUCHUIUIMHE (MOIYJI0) W TpE3eHTAIus
pE3yIbTaTOB.

JUise yCIIeNIHOM TOATOTOBKU K TPOEKTY: YETKO OINpENeIuTe eI W 3aJa4d IMPOCKTa,
pacripefieiuTe posid U OOS3aHHOCTH MEXIY YYaCTHHKAMM, a TaKKe YCTaHOBHTE CPOKHU
BBITTOJIHEHUS K10 4acTH paboThl. PeryssipHo mpoBoauTe BCTpEUH JUIst 00OCYKIEHUS Iporpecca
Y PEUICHUS BOSHUKAIOIINX BOIIPOCOB.

Camocmosmenvras paboma — padoTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIIPOCOB YUYCOHON AUCIUILTUHBI (MOTYIs).

B nporiecce camocToATeNnbHON pabOThI CTYACHTHI B3aUMOJICUCTBYIOT C PEKOMEHI0BAaHHBIMU
MaTepuaIaMy MPU MUHUMAIBHOM yYacTHH MpEoiaBaTes. 3aauu CTyJeHTa BKIIOYAIOT padoTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE yU4eOHO-UCCIIEeI0OBATEIbCKIX
3aJlaHUl U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JMCIUIIJINHE (MO}IyJ’[lO)

Kpurtepun nosyyeHusi ypoBHsi M OLleHUBAaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 11O
aucuunianue (MoayJo) «Production ML (MamunHoe o0yueHue B poJaKiieHe)»

OneHuBaHue ypOBHS Y4YEOHBIX JOCTHKEHHHM 0Oydarolmuxcsl MO AUCHUIUIMHE (MOIYJIIIO)
OCYILIECTBJISICTCS B BUJIE TEKYLIETO0 KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOM aTTECTAlMH.

I[IpomexyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETCS B Qopme
3ayema ¢ OWEHKOWU, TIPU 3TOM TIPOBOJUTCS OIEHKAa KOMIIETCHIIMM, C(POPMHUPOBAHHBIX IIO
JUCLHUILIINHE.

Jnsi olleHMBAHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTeCTaluu
UCIIONB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
MATUOATIIPHON IIKAJIOHN CIEAYIOUUM 00pa3oM:

decaTubannbuas) IlaTtudannbHas Ouenka 3a OO0mas xapakTepucTHKa pe3yJibTaTa
OIleHKA OIIeHKAa 3aver 00y4eHus Mo JUCHUILTHHE (MOTY.II0)

10 OTtnuyaHO 3auTeHo CTyOeHT TOJIHOCTBIO BIIAJCET 3HAHHSIMHU,

9 OTIIMYHO 3ayTeHo HU3JI0KCHHBIMU B pa60qel71 nporpamMme, Hu

8 OTINYHO 3auTeHo rTyOOKO OCMBICIISIET JAMCUMILIMHY (MOJYIIB).
On CaMOCTOSITETILHO u JIOTHYECKU
MOCJIeIOBAaTeIbHO OTBEYAaeT Ha BCE BOIPOCHI,
AKLEHTHPYs] BHUMaHUE Ha HanOosee BaXKHOM.
Ymeer aHAJIM3UPOBATH, CpaBHHBATH,
KJIACCU(HUIIMPOBATD, 0000111aTh,
KOHKPETH3UpPOBAaTh M  CHCTEMaTH3UPOBAaTh
W3yYCHHBIH MaTepuall, BBIJIENSS KIIOYCBEHIC
MOMEHTBl M  YCTaHaBIMBas TMPUYUHHO-
cleAcTBeHHbIE CBs3U. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO HUHTEPIPETUPYET
pe3yabTaThl aHaJIM30B u OpyTUX
UCCIIEIOBAHNHN, a TaKKe pelaeT CIOXHBIC
3ajauu. CTYJICHT XOpOIIO 3HAKOM C METOJIAMH
WCCIIEI0OBaHNS, HEOOXOTUMBIMH JUIs
MPaKTUYECKOW  JIESITENbHOCTH, W yMeEeT
CBSI3BIBATH TEOpEeTUYeCcKue ACTIEKTHI
JUCHUIUIMHBL  (MOAYJIsl) € MNPaKTUYECKUMH
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Hecarubannpuas) I[IarudanabHas Ouenka 3a O0uiast xapakTepuCcTHKA pe3yabTaTa

OLICHKA OLICHKA 3ayer 00y4eHHs N0 JUCHUTILUINHE (MOIYJTI0)
3aJJa4aMH.
7 Xoporo 3auTeHo CryneHt oOnajaeT 3HAHMAMHU [peaMeTa
6 Xopomio 3a4TeHo IMOYTH B TIONHOM oOBeMe  pabodeid

MPOTPaMMBI M CaMOCTOSITEIBHO, JIOTHUSCKH
MOCJICIOBATEIbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKICHTUPYsl BHHUMaHHUE Ha
HanboJiee 3HAUYUMBIX MOMeHTax. OH ymeeT
aHaJM3UPOBATH, CpaBHHBATH,
KJIACCU(PUIIMPOBATD, 000011aTh,
KOHKPETHU3UPOBaTh M CHCTEMAaTH3UPOBATH
W3YYCHHBI  Marepuas, BBIICISAS  €ro
KIIOYEBbIC  aCMeKThl W yCTaHaBIUBAs
NPUYUHHO-CIICICTBEHHbIE CBSI3H.
DopMynUpyeT CBOM OTBETHI, YBEPEHHO
HMHTEPIPETUPYET PE3YJIbTaThl AHAIU30B U
IPYTHX WCCICAOBaHUMA, a TaKKe peraer
CJIOKHBIC CUTYAalMOHHBIC 3aJayqu. CTy,HeHT
XOPOIIIO 3HAKOM C METOJaMH HCCIICIOBAHUS,
HEOO0XOIUMBIMHU hing MPaKTUYECKOU
JACATCIIBHOCTH, 158 yMEET CBA3bIBATH
TECOPETHYECKHUE  aCleKThl  MpeaMmera ¢
MPaKTHYESCKUMHU 3a[a4yaMH.

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

4 Y 10BNeTBOPUTENBHO|  3auTeHO JMCLMIIIAHE  (MOZYIIO), HO HCHBITHIBACT
TPYAHOCTHU ITPU CaMOCTOATECIIBHBIX OTBETaX U

UCTIONIB3YeT HETOYHBbIE (OPMYIUPOBKH. B
XO0Jle OTBETOB OH JIONycKaeT OLIMOKH,
Kacaromuyecst cyTH BomnpocoB. CTyaeHT
CHOCOOEH pelarb TOJBKO CaMble IMPOCTHIE
3aJjaud M BIAJCeT JUIIb MHHUMAaJIbHBIM
HaOOpOM METOJIOB HCCIIETOBAHUSI.

3 He cnaun He 3aureno CrymeHT He oOBIaaen  00s3aTeIbHBIM

He cJaH He 3auTenoO MHUHHUMYMOM 3HaHWH IO npeaMeTy MU HE

1 He claH He 3auTeHo MOXET OTBCTUTbL Ha BOIIPOCHI, AAXKE C€CJIH

npenogaBarejiib  3a4ac€T  JOIIOJIHHUTCIIbHBIC

HaBOJISIIIIUE BOIIPOCHI.

Huctunmuna  (Mmoxyns) «Production ML (MammaHOe oOydeHHE B MPOJAKIIEHE))»
OLIEHUBAETCS CIEAYIOIINM 00pa3oM:

AKTHBHOCTH Bec Onucanue
Homamraue 3amanus | 50% | Habop 3agau o Temam Henenu
IIpoekTsl 30% | UccnenoBarenbckas paboTa Mo AUCLHUILIMHE (MOYJIIO) U TIPE3CHTALMS
pe3yIbTaTOB
Tecr 20% | Habop 3aianmii Mo TeMe Ha TIPOBEPKY 3HAHMIA
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®opmyaa pacuéra MTOroBOi OleHKH Mo aucuumiaune (moxywo) «Production ML
(MammunHoe o0yuenue B mpoaakmene)»: «0,5 x cpennee 3a nomamnue 3ananus + 0,3 X cpenHee
3a ipoeKThl + 0,2 X TecT.

Texkyuuii KOHTPOJIb YCIIEeBAEMOCTH 00y4aK0IIMXCS 10 IUCHUIIMHE (MOLYJII0)

HpI/IMeprIe JAOMAIIHHUE 3a/1aHUA

Jdomamnee 3ananue: ML B unaycrpuun. 3agauu u MuHCTpyMeHThl ML MH:KeHepa

1. Onummre Tpu OCHOBHBIE 00IACTH MPUMEHEHHS MALIMHHOTO 0O0yYeHMsI B COBPEMEHHOMN
WHJYCTPUU U IIPUBEIUTE 110 OJHOMY IIPUMEPY UL KaXKIOMU.

2. PacckaxuTe O KIIOYEBBIX pPOSIX M 00s3aHHOCTAX ML uWHXKEHepa B MPOCKTE IO
paszpabotke ML-cuctemsi.

3. CocrtaBbTe CIMCOK U3 MATH HOMYJISIPHBIX HHCTPYMEHTOB MJIN OMOINOTEK, UCTIONIb3YEMbIX
ML unxkeHepamu, U KpaTKO ONHIINTE HA3HAYEHHUE Ka)KI0TO.

4. HaiinmuTe U MpoaHATM3UPYHTE CTaThIO WM Keiic 0 BHeapeHun ML B Ou3Hec-mporecc:
KakMe 3a71auyl pellalnuch, U Kakyro poiib urpai ML unxenep?

5. Onummre, Kakue HaBBIKM W 3HaHUS HeoOxomumbl ML umxenepy st 3¢ dexTuBHON
paboThI ¢ OOIBIIMMHU JAaHHBIMU U PAa3BEPTHIBAHUEM MOJIEIEH.

Jlomamnee 3apanue: Padora ¢ njanabiMu B ML

1. Cobepute HeOONBIION HaTaceT (HAIpPUMEp, C OTKPBITBIX MCTOYHHUKOB) M OIHUIIUTE
IPOLIECC €r0 OYUCTKU: KaKHME ATy BBl MPEIIPUHSIIN U IIOYEMY.

2. IlpoBenuTe 0a30BBIN aHAJIM3 JAHHBIX: PACCUMTANWTE OCHOBHBIC CTATUCTHKHU (CpenHee,
MCIUaHy, CTAaHAaPTHOC OTKJ'IOHCHI/IG) JJISA BI)I6paHHI)IX YHCJIOBBIX IPHU3HAKOB.

3. IoctpoiiTe BU3yanu3anuu JaHHBIX (THCTOrpaMMbI, scatter plot, boxplot) u cuemnaiite
BBIBOJIBI O pacIipe/ielICeHH U B3aMMOCBSA3SX MTPU3HAKOB.

4. Onummre MeToabl 00pabOTKM MPOMYIIEHHBIX 3HAYEHU M BBIOPOCOB, KOTOPHIE BBI
MIPUMEHMITN K CBOEMY JIaTaceTy.

5. HOI[FOTOBI)TG JaHHBIC JIdA 06yquI/1$1 MOZCIIM: BBIIIOJHHUTC HOPMAJIM3aluIl0 WJIHU
CTaHJapTU3aluIo ITPU3HAKOB U 00BsICHUTE BI:I60p METOJa.

Jomamnee 3aganue: IlocranoBka n TpekuHr ML 3xkcniepuMeHTOB U NOATOTOBKA
MoaeJIeH K JeIJI010

1. Chopmynupyiite runote3y s ML skcrepuMeHTa Ha OCHOBE BBHIOpAaHHOTO JaraceTa U
OTMILIUTE KPUTEPUH YCIIEXa MOJIETH.

2. OnummuTe, KaKk MOKHO HCIOJBh30BAaTh CHCTEMY TPEKHMHTa SKCIIEPHUMEHTOB (HaImpuMep,
MLflow nnu Weights & Biases) mis yripaBieHust 3KCliepUMEHTaMH.

3. IlpoBenuTe HKCHEPUMEHT IO OOYYEHHIO MOJETH C PAa3HBIMH IMapamMeTpaMu U
3auKcupyiiTe pe3ynbTaThl (METPUKH KadecTBa). CrenaiTe BEIBOJBI O BIMSHUU MapaMeTPOB Ha
Ka4ecTBO.

4. OnuIuTe OCHOBHBIE MHIATH IO ONTUMH3AIMM MOJENTU JUIs MpPOJAAKIIeHa (Harmpumep,
YMEHBIIIEHUE pa3Mepa, yCKopeHnue nHdepenca).

5. Cozpaitte npoctoii REST API (manpumep, ¢ ucnons3zoBanuem Flask nnm FastAPI) nms
pa3BepThIBaHUS O0YUEHHOM MOJIEM U OIUILIUTE MpOoIecC €€ BHI30BA.
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IIpumepHbIe 3a1aHNs 1JIS1 TeCTa

Tecr mo Mmeronam rectupoBanust ML moaesnei

1. Kakoii U3 ciIeIyIImX MeTOA0B HCIO0JIb3YeTCs /1JIsl OIeHKU MPOU3BOUTEIbHOCTH
ML moaeau?

A) A/B tectupoBanue

B) Kpocc-Banunarus

C) l'unepnapameTpuyeckas ONTUMH3AIIHS
D) Bce BrlIEnIEpEUNCIIEHHBIE

2. Yto Takoe "drift" B koHTekcTe MoHUTOPpUHTa ML Moneeii?

A) V3MeHeHue CTpyKTYyphl JaHHBIX

B) H3menenue pacnpeneiaeHust BXOAHBIX JaHHBIX
C) [Magenue mpou3BOAUTEIILHOCTA MOCIIN

D) Bce BrlenepedncieHHbIS

3. Kakoii u3 cjieqyomux MeTPUK He SIBJISIeTCS METPUKOIi KayecTBA 1A
KJIacCH(PUKANMOHHBIX MojeJeid?

A) Tounocts (Accuracy)

B) IMoanora (Recall)

C) CpenuexBanparuunas ommnoka (MSE)
D) F1-mepsl

4. Kaxkoif moaxoja ucnosb3yercs 1JI MOHUTOPUHIA POU3BOAUTEIbHOCTH MO/eJIM B
peajbHOM BpeMeHHu?

A) JlorupoBanue

B) Cratuctuueckuii KOHTPOJIb
C) A/B TectupoBaHue

D) Bce BpIlIenepeuncieHHble

5. Yrto Takoe "odpadoTka cooeB' B ML?

A) YcTrpaneHue ook B KoJie

B) Peakuus Ha cbou B pabote Mozenu
C) Ontumu3anus MOJEIH

D) Co3nanue pe3epBHOIM KOMUH JTAHHBIX

6. Kakoii MHHCTpyMeHT 4acTo HCIOoJIb3yeTcs A1 MOHUTOpuHra ML moneJeii B
npoaaxkieHe?

A) TensorBoard

B) Jupyter Notebook
C) Microsoft Excel
D) PowerPoint

7. Kakoii MeToJ m03B0JIsIeT OLIEeHUTH BJIMsIHME H3MEHEHHUI B MO/1e/IU Ha ee
NPOU3BOAUTETbHOCTH?

A) A/B TectupoBanue
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B) Kpocc-Banunarus
C) Bootstrap
D) Monre-Kapio

8. Kakoii U3 ci1e1yl0UUX BApDHAHTOB ABJISETCS IPUMEPOM PHCKA, CBsi3aHHOT0 ¢ ML
MoxeasamMu?

A) Ilanenue npon3BOAUTEILHOCTU

B) HenpaBunbHast HHTEpIIpeTalus pe3yabTaToB
C) U3menenune BXOAHBIX TaHHBIX

D) Bce BrlenepedncieHHbIe

9. Kakoii MeTO1 MOKET UCMOJIb30BATHCH /1JI51 ABTOMATHYECKOT0 00HAPYKEHUsI
"npudra' B 1aHHBIX?

A) Ynpolenue Moaenu

B) Cratuctuueckuii Tect

C) YBenuuenue o0beMa JTaHHBIX
D) CHuxeHue CI0KHOCTH MOJICIH

10. Yto Takoe "peakuus Ha coou" B koHTekcTe ML?

A) IpenoTrBparieHue omudOK B KOJie

B) ABromaTtnueckas KOppeKTUPOBKA MOJIENH ITPH cOOSIX
C) BoccranoBienue Mozenu mnocie c6os

D) Bce BrilIEnEpEeUnCIIEHHBIE

IIpumepHoe oncaHue K POEKTY

3aganue aas npoekra: "[loanblii nuka paspaéorku ML monean"

Onucanue 3a0anusi

B pamkax naHHOro npoekra BaM MNPEJACTOUT HPONTH MOJIHBIM LUK pa3pabotku ML mopenu,
HauuHas ¢ paboThl ¢ JAHHBIMU M 3aKaHYMBas JEIUIOEM M aBTOMaTu3anuel mnpoueccon. [Ipoekt
BKJIIOUYAET B c€0s HECKOJIBKO 3TAIOB, KK/l U3 KOTOPHIX OY/AET OLIEHUBATHCS MO ONPEIEICHHBIM

KPUTEPHSIM.

Omansl n0020MOBKU NPoekma

1. CoOop u ouncTKa JaHHBIX

(o]

o

Coop nannbix: Haliqute u cobepute HaOOp MaHHBIX, MOAXOMAIIAN JJIs Baliei
3a1aun (HampuMep, U3 OTKPBITHIX MCTOUYHUKOB, Takux Kak Kaggle, UCI Machine
Learning Repository u T.1.).

Ouncrka panHbixX: OOpaboraiiTe NpONMyLIEHHbIE 3HAUY€HUs, BBIOPOCHI U
nyonupytomuecs 3anucu. OMUIINTE METO/IbI, KOTOPBIE BBl HCIIOJIB30BAIIH.

IlOKyMeHTaIlI/IﬂZ IloaroTroBsTE OTYET O nmponecce c60pa 1 OYUCTKH JaHHBIX.

2. AHAJIN3 M BU3YAJIU3alMs JTAHHBIX

o

Anamu3 nanabix: [IpoBeaure pazBenounsiii ananus ganHeix (EDA). PaccuunTaiite
OCHOBHBIE CTATHCTUKH U BBISIBUTE B3aUMOCBSI3M MEXYy MPU3HAKAMH.

Busyanuzanms: [loctpoiite rpaduky 1 1uarpaMMsl Ui BU3Yyalu3alud TaHHBIX U
uX pacrpeneneHui (ructorpammsl, boxplot, scatter plot u T.1.).

I[OKyMeHTaIII/IﬂZ Cos;[aﬁTe OTYCT C BU3yaJIM3allUsAIMU U BBIBOJAMU.
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3. IlocranoBka u TpekuHr ML 3xcnepuMeHTOB

(o]

@®opmyanpoBanue runore3: Ornpenenutre TUNOTE3bl U 3a7adyd, KOTOPHIE BbI
XOTUTE MPOBEPUTH C TOMOIIBIO MOJIEIIH.

TpexkuHr 3kcnepuMeHTOB: Vcrionp3yiiTe cucreMy TpekuHra (Hanpumep, MLflow
wimm Weights & Biases) s ympaBieHHS SKCIEPUMEHTAMH W XPaHEHUs
pe3yJbTaTOB.

JoxkymenTanusi: I[loaroroBpre oOTYET O BallMX THUIIOTE3aX U pe3yJbTaTax
AKCIIEPUMEHTOB.

4. TloaroroBka ML moae/iell K JeIJIOK0

(o]

(o]

OnTumuzanus mojesieii: O0ydnuTe HECKOJIBKO MOJIENICH U ONTUMU3UPYHTE UX JJIs
IpoJaKkiieHa (HampuMmep, C HUCHOJIb30BAaHUEM METOJIOB pETyJIspU3aluu WIH
YMEHBILEHUS PA3MEPHOCTH).

Coxpanenue u pa3peptTbiBaHue: COXpaHUTE MOJICNIN B MOIXOASAIIUX (opMaTax
(mampumep, pickle, ONNX) wu mnoxaroroBeTe APl nmns ux pa3BepThIBaHUS
(manmpumep, ¢ ucnonbs3zoBanueM Flask wim FastAPI).

JloxkymenTammsi: Co3aaiiTe OTUYET O MPOIECCe MOATOTOBKU MOJICIICH.

5. ABromaTu3anus odyuyenus u aemnjoss ML monenei

(o]

CI1/CD: Hacrpoiite CI/CD nanst aBTOMaTH3aluy MPOLECCOB O0YYCHHS M JIETUION
Mojenelt (Hanpumep, ¢ ucnons3oanueM GitHub Actions uin Jenkins).

Ynpasiaenue pepcusimu: OpranusyiTe CUCTEMY yIpaBJIEHUS BEPCUSIMU MoJeleit
U 1aHHbIX (Hanpumep, DVC).

Jloxkymentanusi: [lonroroBpTe (pMHAIBHBIN OTYET O MPOLIECCE aBTOMATU3ALINH.

3awuma npoexma

o ®opmat 3aumThl: [Ipezentanusa npoekra (15-20 MuHYT) ¢ AeMoHcTpauueill paboTh
mozenu u APL

e CTpyKTypa npe3eHTaluu:

BBenenue u uenu npoekra.

[Tponecc cOopa U OYUCTKU JAHHBIX.

Pe3ynbTaTel aHanu3a U BU3yaIn3aluu JaHHBIX.
I'unoressl U pe3yabTaThl SKCIIEPUMEHTOB.
IToaroroBka u onTuMU3anUs MOJIEIIEH.
Hemonctpanus API u mporiecca aBromaTu3amu.

3aKiIoueHue u BBIBOJbI.

Kpumepuu oyenusanus

1. KauvectBo nanubix (20%): [lonHOTa M KOPPEKTHOCTh COOpPAHHBIX JTAHHBIX, KAYECTBO
OYHCTKH.

2. Anamu3 u Busyaausanus (20%): [ myOuHa aHanu3a, Ka4ecTBO BU3yaau3alluii U BIBOOB.

IMocranoBka JkcnepuMeHToB  (20%): UYerkocTs  (GOPMYIHUPOBKH  THUIIOTES,
WCITOJI30BAHNE CUCTEMBI TPEKHHTA.

4. TloaroroBka moneneii (20%): Ontumuzanust Mojeneit, kauectBo API, mpaBuibHOCTH
dbopMaTOB cOXpaHEHHUS.
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5. Atomatuszanusi npoueccoB (20%): DpdextuBnocts CI/CD, ynpaBieHue BepCUSMU,

JOKYMEHTaLHA.

3amanus 1J151 IPOMEKYTOYHOM aTTeCTANMH 10 JUCHUILIMHE (MOTYJII0)

3apanne

OTBeT

Komnerenumus

Kakoli u3 cneayronux HHCTPYMEHTOB Yallle BCEro
UCTonb3yeTcs Ams pazpadotkun ML moneneit?

A) Excel

B) TensorFlow

C) Microsoft Word
D) Notepad

B

OIIK-1

KakoBa ocHoBHas pons ML umxkenepa?

A) Pazpabotka Beb-caiiToB

B) Onrruvm3arust 6a3 TaHHBIX

C) Coznanue u BHenpenne ML moxeneit
D) AnMuHuCTpHpOBaHHE CEPBEPOB

OIIK-1

Kakoe wu3 cneayroolux HampaBiI€HUH He SBISETCS

001aCThI0 MPUMEHEHHUST MAIIMHHOTO 00y4eHUsI B Ou3Hece?

A) O0paboTKa €CTECTBEHHOTO SI3bIKa
B) Ananu3 (pMHAHCOBBIX JaHHBIX

C) Y6opka momemnieHuit

D) PexomeHaTenbHbIe CHCTEMBI

OIIK-1

Kakoli Meron wucmnonms3yercs Ui OYMCTKHM JAHHBIX OT
BEIOPOCOB?

A) Hopmanusanus

B) Yaanenne nybnukatoB
C) Cranmaptuzanus

D) Jlorapudgmuposanue

IK-3

Kaxoit u3 cienyronmx HHCTPYMEHTOB HCIOIB3YETCS IS
BHU3YyaJIM3alUU JAHHBIX?

A) NumPy

B) Pandas

C) Matplotlib
D) Scikit-learn

I1K-3

HazoBure omHy Hu3 OCHOBHBIX oOOnacTedl MpHUMEHEHUs
MAaIIMHHOTO 00y4eHus B Ou3Hece.

PexomennarennHbIe
CUCTEMBI

VK-6

Kak Ha3bIBaeTCs poJib CHeMaINCTa, KOTOPBIA OTBEYAET 3a
BHenpeHue ML Mozerneii B mpoakiieH?

ML unxeHnep

VK-6

Kakoii mporiecc BKITIOYaeT B ce0si ynaleHUe HEHYKHBIX
WM OITMOOYHBIX JaHHBIX?

OuncTKa JaHHBIX

OIlK-1

Kakoit tum rpaduka

BU3YaJIN3aLIUN PACIIPEIECICHNIN TaHHBIX ?

qacTo HCIIOJIB3YETCA JJIsL

I'mcrorpamma

OIIK-1

10.

Kakoit wmeron wucmonms3yercst Ui MpeoOpa3zoBaHUsI

KaTC€ropuajibHbIX JaHHBIX B YKCIIOBBIC?

Koauposanue

OIIK-1
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1 00yueHUs Mojeneii?

11. Kaxk Ha3zwIBaeTcs cucrema, UCIoyib3yemast st yrpapieHus | Cuctema TpeKuHTa IK-3
aKkcrepuMenTaMu B ML?

12. Kakoit  MeTpukoi YacTo OIEHHMBaeTCs  KadecTBO | TowyHOCTh/accuracy IK-3
KJTacCH(DUKAITMOHHON MOIEITH?

13. Kakoli ¢opMaT uacTto HCHIONB3yeTCs ISl COXPaHCHUS Pickle I1K-3
00yYeHHBIX MOJIeNIei?

14. Kakoii ¢ppeiiMBopK yacTo ncnonb3yercs st cozaanus API Flask I1K-3
s ML monenei?

15. Kak HazpIBaeTCS MPOLIECC aBTOMATH3AIMH Pa3BePTHIBAHUS Cl/CD IK-3

DNEeKTPOHHBIA JOKYMEHT




		2025-09-09T12:11:33+0300
	АНО ВО "ЦЕНТРАЛЬНЫЙ УНИВЕРСИТЕТ"




