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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucruminabl (Moaysist) «Production ML (MamubHOe 0OyueHHE B
MNPOJAKIICHE)»  COCTaBJI€Ha B  COOTBETCTBUM C  (elepajbHbIM  TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICHIETO O0pa30BaHHUs — MarucTparypa IO CHEIHaIbHOCTH
02.04.01 MaremaTka W KOMIBIOTEpHbIE Hayku, mpoduiab I[IpoayKTOBBI MEHEIKMEHT,
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, HEOOXOAUWMBbIE [JIs yCIEUTHOU
MHTETPALlUN MAITMHHOTO 00Y4YeHHUs1 B ON3HEC-TIPOLIECCHI, YTO KPUTHUECKU BAYKHO JJISI JOCTHKEHHS
KOHKYPEHTHBIX NpenumyniectB. KpoMe Toro, oHO criocoOCTBYeT MOHUMaHHIO BEI30BOB U PEILICHUH,
CBSI3aHHBIX C MacUITAOMPOBAHUEM M NOJAECPKKON ML-Mozeneil B ycI0BUsAX peabHOTO BPEMEHH.

MecTo AUCHMILINHBI (MOYJIs1) B CTPYKTYype 00pa30BaTe/ibHOM NPOrpaMmMbl

Hacrosmas nucunumninnaa (MOAyiib) BKIIOUYEHA B YU€OHBII TUIaH MO TPOrpaMMe MOATOTOBKU
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEPHBIC HAayKH, MpOodmib
[TpoayKTOBBIII MEHEPKMEHT W BXOJUT B BapUaTUBHYIO dYacTh bioka 1, dopmupyemyro
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUIA.

JucnuminHa (MOaynb) n3ydaercs Ha 2 Kypce B 3 cemecTpe.

Heap u3ydeHusi JMCHMIIMHBI (MOJYJISI): OCBOECHUE CTYJEHTAaMU METO/JO0B M IPAKTHK
BHEJPEHHUS, DPa3BEPTHIBAHUSA U TMOAJAEPKKH MOJIENed MAIIUHHOTO OOYy4YeHHs B peallbHbIX
IIPOM3BOJICTBEHHBIX CUCTEMAX.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJIfA):

— ¢opMupoBaHUe 3HAHMIA, KaK 00€CTIeYUTh BOCIPOU3BOAUMOCTH B MALTUHHOM O0YUYCHHH;

— (opMUpOBaHKE 3HAHUN OCHOBHBIX ATANOB KU3HEHHOT'O LIUKJIA MOJIEIIEH;

— (opMupOBaHUE 3HAHUH, KaK YCTPOEH IPOLECC YIPaBJICHUS JaHHBIMU AJIs 00y4YeHUs,
BKJIIOYas UX JIEHOJIMHT, BEpCHOHUPOBAaHUE U 00eCIIeYeHne KauecTBa,

— (opMupoBaHue 3HaHU, B YeM OoTIMYUe MeXTy odduaiiH u oHIaliH MOJENAMHU U KaK
IUTAHUPOBATh 3a/1a4uM JUIsl UX OOyUeHUsl U BHEAPEHUS,

— (dopmupoBaHHUe 3HAHUM, KaK TOATOTOBUTH, ML Moenn Kk MaciTabupoBaHHUIo;

— (¢opMUpOBaHHE YMEHHUS OpraHM30BBIBaTh TPEKUHI KOJAa W  pe3ylbTaToB
DKCIEPUMEHTOB,

— ¢opmupoBaHue ymMeHUs paboTaTh C MalmaaiiHaMu OOpaOOTKHM MAHHBIX M OOYYECHHS
MOJECIIEH;

— (opMupoBaHre yMEHUS IEIUIONTh MOJIEIH,;

— (opMupoBaHue yMeHUS aBTOMATU3HPOBATh POLIECC OOYUECHUS U JIETUIOS] MOJIEINH;

— (opmMupoBaHue ymeHus pa3padaTbiBaTh TECTHI I MPOBEPKH KauecTBa Mojeiel U
HACTpanBaTh MOHUTOPUHT JJIsl KOHTPOJIS UX paOOTHI;

— (dopmupoBaHUE HaBbIKA BHEIPEHUS U TTOAIEP KU padoTel ML Mojienelt B mpo/iakiieHe;

— (¢opmupoBanue HaBblka padoTel ¢ MLOps nHcTpyMeHTamu.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJs) IpH
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHON paboThl 00YYaIOLIMXCS € IeJarorn4eCKUMHU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Conaep:kaHue KOMINeTeHIIHH Nuauxarop IlepeyeHb MJIAHUPYEMBIX
KOMTIETeHIINHT pe3yJbTaToB 00y4eHus 1Mo
AUCHMIJIMHE (MOTYJIIO)
YK-6. Crioco0eH omnpeaenaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BbIBATH TIPUOPUTETHI CaMOOIICHKH U aHaJH3a CBOeH
COOCTBEHHOM JIEATETHHOCTH U JIeSITEITBHOCTH, a TaKXKe
CHOCO0bI ee MPUHIUITE YIIPABICHHS
COBEpIIECHCTBOBAHUS Ha OCHOBE BpPEMEHEM U TIeTICTIOIaraHust
CaMOOIICHKH YK-6.2 YMeeT cTaBUTh pealnuCTUIHbIE U

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

YK-6.3 Hmeer npakTHUECKHUIA OTIBIT
MIPUMEHEHHUST METO/IOB
CaMOOIIEHKH B CBOEH
poheCCUOHATBHOMN
JeATeILHOCTH, BKITIOYAst
y4JacTHe B TPEHHHTaX,
CeMHMHapaXx U MPOEeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-2. CriocobeH co3/1aBaTh 1 OIIK-2.1. 3HaeT OCHOBHEIC
HCCIIeZIOBATh HOBBIE MaTeMaTHYeCKUe MOJICIH U
MaTeMaTHYeCKUe MOJICIH B METO/]IbI, NCTIONb3yEMbIE B
€CTEeCTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIFOYas
COBEpIIEHCTBOBATH CTaTUCTUYECKOE
pa3pabaTbiBaTh KOHIIETIIHH, MOJICTTHPOBAHUE,
TEOPUU U METOJIBI nuddepeHInanbHbIe YpaBHEHNUS

U YUCJICHHBIE METOMBI, a TAKXKe
COBpPEMEHHBIE MOIXOMBI K
HCCIIEIOBAHUIO U aHAIU3Y
JTAHHBIX

OIlK-2.2 YmMmeeT pazpabaTeiBaTh U
a/1anITUPOBATh MATEMaTHUECKHE
MOJIEJIN JAJIsI peLIeHHUs
KOHKPETHBIX MPo0OieM B
€CTECTBEHHBIX HayKax,
MIPOBOJUTDH UX aHAIH3 U
BepudUKaIuio, a TakxKe
HWHTEPIPETHPOBATH MOTYYCHHbIE
pe3ybTaThl B KOHTEKCTE
HAYYHBIX MCCIIe/IOBaHUM

OIlK-2.3 NwmeeT mpakTH4eCKHid OTBIT
CO3JIaHHA U UCCIICAOBAHUS
MaTeMaTHYECKIX MOAEJIeH B
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paMKax Hay4HBIX TPOCKTOB MU
HCCIIEJOBAHNM, BKITFOYAS
y4acTHUEC B ITyOTUKAIUAX,
KOH(EpPEHIUAX WIN
KoJutaboparusx, rae ObuTH
pa3paboTaHbI ¥ alPOOHPOBAHEI
HOBBIC KOHIICTIIIUY U METOJIbI

[K-3.

Crioco0eH periath 3a1a4u
podeCCHOHATTEHOM
JIEeSITEIbHOCTH B 00JIacTH
MPOAYKTOBOTO MEHE/PKMEHTA,
(bopMyIIUPOBATh PE3yNITATHI
aHalin3a " BBISABITH
MOCIICICTBUS TIOJTYYCHHBIX
JAHHBIX [T TPUHSITHS
000CHOBaHHBIX PEIICHUN U
OINITUMH3AalIUU IIPOAYKTOB

[K-3.1.

3HaeT MCTObl U MHCTPYMCHTBI
IMPOAYKTOBOT'O MECHC/PKMCHTA

IK-3.2.

YMeeT npuMeHsTh
aHaJIMTUYEeCKUE HHCTPYMEHTHI U
TIpoTpaMMHOE 00CCTIICUCHHE TS
00pabOTKH ¥ BU3yaTH3aIiN
JAHHBIX, a TAKXKE
(hopMynHpOBaTh BEIBOABI HA
OCHOBE TMPOBEICHHOTO aHAIHN3a

[IK-3.3.

Nwmeet ombiT paboThl HAT
PCaJIbHBIMU IPOCKTAMU B
00J1acTH MPOLYKTOBOTO
MEHEDKMEHTA, BKIIF0Yast aHaIN3
I0JIb30BATENILCKOTO MOBEICHUS
1 ONITUMHU3AHIO IIPOJAYKTOB Ha
OCHOBE IOJTYYSHHBIX JaHHBIX

[1K-4.

Crioco6eH myOamaHO
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaThI

[1K-4.1.

3HaeT OCHOBHbBIC MPUHITUITBI
3¢ (HEeKTUBHOTO MyOJIUIHOTO
BBICTYTUICHUSI, METO/IbI
BU3YyallU3alMU JaHHBIX U
OCHOBHBIE TpeOOBaHHUS K
HAaYYHBIM TIPE3EHTALIUSM,
BKITIOYAsl CTPYKTYpY U
coJiepyKaHue

[K-4.2.

YMeeT 4eTKO U JIOTUYHO
(hopMyJIMPOBaTH CBOU Hay4YHBIS
pe3ybTATHI, ATANTUPYS UX JJIS
Pa3INYHBIX ayJAUTOPHH, & TAKKE
HCIIOJIb30BaTh BU3yaJIbHbIE
Cpe/ICTBa JUIsl yIyUIICHHS
BOCHIPHSTHS] HHOpMAIIUH

[K-4.3.

MMeeT NpakTHYECKUNA OIIBIT
Y4aCTHsl B HAYUHBIX
KOH(epeHUUX, CEeMUHapax WIx
JIPYTUX MEPOTIPUATHSIX, Te
YCIIEITHO IIPECTABIII CBOU U
M3BECTHBIE HAyYHbIC
pe3ybTaTHl, MoTy4yasi 00paTHyIo
CBSI3b U B3aUMOJEHCTBYSI C
ayIMTOpUEH
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
AyaurtopHas padora .
pa3aena IMCUHUIIINHBI (Tekyumi
Jlexkiun CeMuHapsbl
(MonyJis) (npakTiuec Kontpo | CamocrosiTe/n KOHTPOJIb
Jb Hasi paboTa ycneBaeMoCTH)
KHe
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 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 JaHHBIX. AHaIM3 W BU3yaTW3alUs JIaHHBIX.
[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 mMmoxedeii 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 00yUYeHHUs. YIpaBlIeHUE 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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[Ipesentaums npoektoB u utorn | IlogroroBka u cTpykTypa ¢QuHansHOWH mpe3eHTaunu. OOCyxkIeHHe
Kypca pe3yiIbTaTOB U BBIBOJOB IpoekTa. OneHka u oOpaTHas CBs3b 110
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  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 TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

Ocnosnas numepamypa:

1. Crpyxkun, H. I1. ba3bl gaHHbIX: poekTHpoBaHue. [IpakTHKyM : ydeOHUK JIJIsl 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. MartepuajbHO-TeXHHYECKOe ofecrevyeHne

VYHUBEpCUTET pacnojaraeT MaTepHalIbHO-TEXHHYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OECIeunBarollell MpoBEIEHNUE BCEX
BUJOB JAUCUUIUIMHAPHOW M MEXAUCUUIUIMHAPHONW TIOATOTOBKM, INPAKTHUUECKOW U Hay4yHO-
HCCJIEI0BATENLCKOM paboT 00yUaIOIUXCsl, TPETYCMOTPEHHBIX YIEOHBIM IJTAHOM.

[TomerieHus1, KOTOpPbIE MPEICTABISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEIECHUS 3aHATHH
JEeKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
VMHAUBUAYAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Ui XpaHEHUs U MPO(UIAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIUAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHHMsI, CIyXKAIlUMH Ui MpeACTaBIeHUs yueOHOH
uH(popMalu 00JbILION ayIUTOPUH.

N3yueHue qUCUUIUIMHBI (MOAYIsA) oOecieynBaeTcs B y4eOHbIX ayIUTOPHX, OCHAILIEHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBIOTEPHOM TEXHUKOW;

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

[TomerieHus A1 CaMOCTOSATENIBHOM paboThl 00yJaroIuXcs, B TOM YUCIIE IPUCIIOCOOIEHHbIE
JUISL MCTIONBb30BaHMsI MHBAJIUIAMH M JIMLIAMU C OTPAaHMYEHHBIMU BO3MOXXHOCTSMH 3J0POBBS,
OCHAILEHBl KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOYEHHS K ceTu «MHTepHeT» M
of0ecriedyeHHeM JoCTyna K B DJJEKTPOHHYIO HH(DOPMAIlMOHHO-00pa30BaTENbHYIO Cpeay
YHusepcurera.

OOyyaromMMcesi TpeNoCTaBIAETCA JOCTYN (B TOM 4YHCIE YHAlIeHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YyHClle AJEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo¢ecCHOHAIbHBIM 0Oa3zam
JAHHBIX 1 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  OOCCIICYeHHS, 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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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 KOMIIETEHIINH, TOOIPEHHE HHUIHATHB.

Jlekyusi — CUCTEMAaTHYECKO€, IMOCIEIO0BATEIbHOE, MOHOJOTMYECKOE  M3JIOKECHUE
npernoaaBaTeseM y4eOHOro MaTepHaa, Kak MpaBuilo, TECOPETHYECKOTO XapaKTepa.

B mpormecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JIEKIUH: KPAaTKO M CXEMaTHYHO
(UKCHpPOBaTh OCHOBHBIC WJEH, BBIBOABI M OOOOIIEHHS JIEKIWHU; BBLACIATH BAKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0IMMO OTMETHUTH BONPOCHI WMJIM MaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYAHEHHUS, U MOMBITAThCS HAWTH OTBETHI B PEKOMEHIOBaHHOM nuTeparype. Eciu
pa3oOparbcsi B MaTepuaie HE yJaaercsi, cieayeT cpopMyIupoBaThb BOIPOC M 3agaTb €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 IPENOJABATEINS U yYaCTHE 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 TUCKYCCHIO, BHICKA3bIBasi CBOM MHEHUS M apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOIPOCH MpENoOJaBaTeNsi 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 33JaHUSMHU BaXKHO BHUMATENbHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMU BBITIOTHEHUsI. PekoMeHmyeTcst pa30uBaTh 3ajaHusl Ha dTaIlbl, YTOOBI
n30exarh TMEperpy3kd W Iydllle yCBOUTh Marepual. Vcrmonb3oBaTh pa3iuyHble HCTOYHUKU
nH(popMaIuu, BKIIOYasi y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMAaHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHUU. [IpoBoguTcs mocine OCBOCHHsS OIHON WM
HECKOJIBKMX TEM M CBHJIETEIBCTBYET O KAYECTBE NMOHMMAaHUS OCHOBHBIX IMOHSATUN H3y4aeMOTO
Marepuana. TecTtoBble 3aJaHUsl COCTaBIEHBl K KJIIOYEBBIM IIOHATHUSM, OCHOBHBIM pa3zeiiaM,
BaXHBIM TEPMUHOJIOTMYECKUM KaTErOpUsAM U3y4aeMOU TUCHUIUIMHBI (MOIYIIS).

JU1s1 HOATOTOBKM K TeCTy HEOOXOAMMO 3HAaTh TEPMUHOJIOTMYECKHHA anmmapar JUCIUILTMHbBI
(MomyIs), TOHUMATh CMBICI HAYYHBIX KATETOPUNA U YMETh UX UCIOJIb30BaTh B MPO(HeCCHOHAIbHON
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
BBITTOJIHEHHS KX IO 4acTH padoThL. PeryisipHo mpoBouTe BCTpeuu IUist 00CYXKIEHUS Iporpecca
Y PEUICHUS BOSHUKAIOIINX BOIPOCOB.

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

B nponiecce camocTosTebHON pabOThI CTYJEHTHI B3aUMOICHCTBYIOT C PEKOMEHIOBAaHHBIMH
MaTepuajiaMu TPy MUHUMAJIbLHOM yYaCTUU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE YU4eOHO-UCCIIEeI0BATEIbCKIX
3aJlaHUl U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ nmo JMCIMIJInHEe (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 AUCHUIUIHHE (MOIYJIIIO)
OCYILIECTBJISICTCS B BUJIE TEKYLIETO0 KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOM aTTECTAlMH.

I[IpomexyTouHasi aTTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETCS B Qopme
3auema, IPU STOM ITPOBOAMUTCS OI[CHKA KOMIICTCHIIUN, COPMUPOBAHHBIX TI0 TUCIUTUINHE.

JInsi OLIEHMBAHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH W TMPOMEKYTOYHOM aTTeCTaI[iu
UCTIONB3YETCs JeCATHOA/UIbHAS IIIKaja OIICHWBAHHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHON
MATHOAIPHON MIKAJIOHN CIIEAYIONUM 00pa3oM:

JecaTubannbuas IlarudamnbHas Onenka 3a O0mas xapakTepucTHKA pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00yuyeHus 1o JUCHUILINHE (MOYJII0)

10 OTan4HOo 3aureHo CTyeHT TOTHOCTBIO BJAJECET 3HAHUSIMH,

9 OTIM4HO 3a4TeHo VM3IIOKCHHBIME B paboduell mporpamMme, u

8 OTIN9HO 3449TEHO rIIyOOKO OCMBICISET AUCUIUIUIAHY (MOIYTIb).

On CaMOCTOSTEIIBHO u JIOTHYECKH
MOCIIEZIOBATEIEHO OTBEYAET HA BCE BOIIPOCHI,
aKIICHTUPYS BHUMaHUE Ha HAuOOJIee BAXKHOM.
VmMmeer aHaIIM3UPOBATh, CpaBHUBATb,
KJIACCU(HUIPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATh
W3YYEHHBI MaTepHuall, BBIACISAS KIIOUYEBbIC
MOMEHTHl W  YCTaHaBIMBas MPUYHHHO-
CJIEICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO HUHTEPIIPETUPYET
pe3yIbTaThl aHaJIM30B u JIPYTHX
WCCIICJIOBAHNN, a TaKKe pellaeT CIIOKHBIC
3agaun. CTyJIEHT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHMS, HEOOXOIUMBIMHU JUIS
MPAaKTUYECKON  JIEATENbHOCTH, W  yMeEeT
CBSI3bIBATh TEOPETUUECKUE aCIEKThI
TUCIUIUTAHBL (MOAYNA) C MPAKTHYECKUMHU
3a/Ia4aMH.
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Hecarubannpuas) I[IarudanabHas Ouenka 3a O0uiast xapakTepuCcTHKA pe3yabTaTa

OLICHKA OLICHKA 3ayer o0y4eHUs MO TMCHUTUINHE (MOIYJIIO0)
7 Xoporo 3auTeHo CryneHt oOnajaeT 3HAHMAMHU [IpeaMeTa
6 Xoporo 3a4yTeHo IMOYTH B TIONHOM oOBeMe  pabodei

MPOTPaMMBI M CaMOCTOSITEIBHO, JIOTHUSCKH
TIOCJIC/IOBATENIbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKICHTUPYsl BHHUMaHHUE Ha
HanboJiee 3HAUYUMBIX MOMeHTax. OH yMmeeT
aHAJM3UPOBATH, CpaBHHBATH,
KJIACCU(UIMPOBATD, 000011aTh,
KOHKPETHU3HUPOBATH W  CHCTEMATH3HPOBAThH
W3YYCHHBI  Marepuas, BbIICISAS  €ro
KIIOYEBbIC  aCMeKThl W yCTaHaBIUBAs
NPUYUHHO-CIICICTBEHHBIC CBSI3M.
DopMynUpyeET CBOM OTBETHI, YBEPEHHO
HMHTEPIIPETUPYET PE3YJIbTaThl aHAIU30B U
OPYTHX WCCICJAOBAHUMA, a TaKKe peraer
CJIOKXHBIC CUTYAalMOHHBIC 3aJaydu. CTy,HeHT
XOPOIIIO 3HAKOM C METOJaMH HCCIICIOBAHUS,
HEOOXOTUMBIMU Ut MPAKTHYECKOM
JACATCIIBHOCTH, u yMEET CBA3bIBATH
TECOPETHYECKHUE  aCMeKThl  MpeaMmera ¢
MPaKTHIECKUMH 33 1a4aMH.

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

4 Y I0BACTBOPUTEIHHO|  3aYTEHO JUCIMIUTMHE  (MOYIIO), HO HCIBITHIBACT
TPYAHOCTHU IIPU CaAMOCTOSATCIIBHBIX OTBETaX U

UCTIONIB3YeT HETOYHBbIE (HOPMYIUPOBKH. B
X0Jle OTBETOB OH JIONyCKaeT OLIMOKH,
Kacaromuecst cyTH BomnpocoB. CTymeHT
CHOCOOEH pelarb TOJBKO CaMble IMPOCTHIC
3aJjayd M BIAAeeT JHUIIb MHUHUMAJIbHBIM
HaOOpOM METOJIOB HCCIIETOBAHUSI.

3 He cnan He zautreno | CtyneHT He  oOBjiagen  00S3aTelIbHBIM

He caH He 3aureno MHUHHUMYMOM 3HaHWH IO npeaMeTy MU HE

He claH He 3auTeHo MOXET OTBCTUTHL Ha BOIIPOCHI, AAXKEC CCJIH

npenogaBarejiib  3a4a€T  JOIIOJIHHUTCIIbHBIC

HaBOJISIIIIUE BOIIPOCHI.

Huctunmuna  (Mmoxyns) «Production ML (MammaHOe oOydeHHE B MpPOJAKIIEHE))»
OLIEHUBAETCS CJIEAYIOIMM 00pa3oM:

AKTHBHOCTH Bec Onucanue
Homamraue 3amanus | 50% | Habop 3agau o Temam Hepenu
IIpoekTsl 30% | UccnenoBarenbckas paboTa Mo AUCHUILIMHE (MOLYJIIO) U TIPE3CHTALMS
pe3yIbTaTOB
Tecr 20% | Habop 3aianmii Mo TeMe Ha TIPOBEPKY 3HAHWI

®opmyaa pacuéra MTOroBOiH OIeHKH No aucoumiaune (moxymwo) «Production ML
(MamunHoe o0y4eHue B mpoaakmene)»: «0,5 x cpemnee 3a momamaue 3ananus + 0,3 X cpenHee
3a mpoekThl + 0,2 X TecT».
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)

HpI/IMeprIe JAOMAIIHHUE 3a1aHUA

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. CocTtaBbTe CIMCOK U3 IIATH NOMYJISIPHBIX HHCTPYMEHTOB WJIU OMOINOTEK, UCTIOJIb3YEMbIX
ML unxkeHepamu, U KpaTKO ONMIINTE HA3HAYECHUE KaKI0TO.

4. HaiinmuTte U mpoaHATU3UPYHTE CTaThiO WM Keiic 0 BHeapeHuu ML B OGu3Hec-mporecc:
KaKMe 33714yl pellajIich, U Kakyro poiib urpai ML unxenep?

5. Onummre, KaKkue HaBBIKM M 3HaHUS HeoOxomumbl ML umxenepy st 3¢ddexTuBHON
paboThI ¢ OOIBIIMMHU JAaHHBIMU U PAa3BEPTHIBAHUEM MOJIEIEH.

Jlomamnee 3aganue: Padora ¢ janupiMmu B ML

1. CoGepure HeOOJNBIIONH nmaraceT (HAMpUMEp, C OTKPBITHIX HMCTOYHHUKOB) W OIMIINTE
MIPOIIECC €T0 OYMCTKH: KaKWe IIard Bl IPEIITPUHSITA U TIOYEMY.

2. IlpoBenuTe 06a30BBIN aHAIHM3 JAHHBIX: PACCUMTAWTE OCHOBHBIE CTAaTUCTHKHU (CpernHee,
Me/lnaHy, CTaHAapTHOE OTKJIOHEHKE) JUIsl BBIOPAHHBIX YHCIIOBBIX TPU3HAKOB.

3. Ioctpoiite BU3yanu3auuu JaHHBIX (THCTOrpaMMbl, scatter plot, boxplot) u caenaiite
BBIBOJIBI O PACIIPEICIICHIH U B3aMMOCBSI3SIX MTPH3HAKOB.

4. Onuumre Meroabl o0paOOTKM IMPOIMYIIEHHBIX 3HAYEHUH M BBIOPOCOB, KOTOPBIE BbI
IIPUMEHUIIN K CBOEMY J1aTaceTy.

5. [logroroBeTe naHHblEe Ui OOY4YeHHMS MOJENU: BBIIOJHUTE HOPMAJIM3ALMIO WIH
CTaHIapTU3aLUIO IPU3HAKOB U 00BSICHUTE BEIOOP METO/1a.

I[OMalIIHee 3aganue: IloctanoBka n TPEKHUHI ML IKCIMIEPUMEHTOB U INOATOTOBKA
Mojeeil K 1enjiom

1. Chopmynupyiite runote3y s ML skcrepuMeHTa Ha OCHOBE BBHIOpAaHHOTO JaraceTa U
ONMILIUTE KPUTEPUH YCIIEXa MOJIEIH.

2. OnmmmuTe, KaKk MOKHO HCIOJIB30BATh CHCTEMY TPEKHMHTa SKCIIEPHUMEHTOB (HampuMep,
ML flow nnn Weights & Biases) ans ynpaBieHus SKCIIEpUMEHTaMU.

3. IlpoBenuTe HKCHEPUMEHT IO OOYYEHHIO MOJETM C PAa3HBIMM IapamMeTpamMu U
3auKcupyiiTe pe3ynbTaThl (METPUKU KadecTBa). CrenaiTe BRIBOJBI O BIMSHUU MapaMeTPOB Ha
Ka4ecTBO.

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

5. Cospaitte npoctoii REST API (manpumep, ¢ ucnons3zoBanuem Flask nnm FastAPI) mns
pa3BepThIBaHUS O0YUEHHOM MOJIEM U OIUIIUTE MpOoIece €€ 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 n03B0JIsIeT OLIEeHUTH BJIMsIHME H3MEHEHU B MO/Ie/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) HenpaBunbHas 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 ClI0KHOCTU MOJIEIH

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 C JAaHHBIMU U 3aKaHUMBas JEIUIOEM M aBTOMaTH3aluel nporeccos. IIpoekT
BKJIIOUYAET B c€0s HECKOJIBKO 3TAIOB, KAYKIBIA U3 KOTOPBHIX 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
3a/a4n (HampuUMep, U3 OTKPBITHIX UCTOYHHUKOB, 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 mnmponecce 060pa 1 OYHUCTKHU JaHHBIX.

2. AHAJIN3 M BU3YAJIU3alMs JTAHHBIX

o

Anamu3 nannbix: [IpoBeaure pazBenounsiii ananus ganueix (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[OKyMeHTaI[I/IHZ Cos;[aﬁTe OTYCT C BU3yaJIM3allUsAIMU U BBIBOJAMU.
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3. IlocranoBka u TpekuHr ML 3xcnepuMeHTOB

(o]

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

TpekuHr 3kcnepuMeHTOB: Vcrionb3yiiTe cuctemy TpekuHra (Hanpumep, MLflow
wimm Weights & Biases) s ympaBieHHS SKCIEPUMEHTAMH W XPaHEHUs
pe3yJbTaTOB.

JoxkymenTanusi: IloaroroBpre OTUET O BallMX TUIIOTE3aX M pe3yibTaTax
AKCIIEPUMEHTOB.

4. TloaroroBka ML moae/iell K JeIJIOK0

(o]

(o]

OnTumu3zanus mojeseii: O0ydnTe HECKOIBKO MOJIENICH U ONITUMU3UPYUTE UX IS
IpoJaKkiieHa (HampuMmep, C HUCHOJIb30BAaHUEM METOJIOB pETyJIspU3aluu WIH
YMEHBILEHUS PA3MEPHOCTH).

Coxpanenue u pa3peptbiBaHue: COXpaHUTEe MOJENN B MOIXOASAIIUX (opMaTax
(mampumep, pickle, ONNX) wu mnoxaroroBeTe APl nmns ux pa3BepThIBaHUS
(manmpumep, ¢ ucnons3zoBanueM Flask nmm FastAPI).

JloxkymenTammsi: Co3aaiiTe OTUYET O MPOIECCe MOATOTOBKU MOJICIICH.

5. ABromaTu3anus odyuyenus u aemnjoss ML monenei

(o]

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

Yupasienue Bepcusaimu: OpranusyiTe CUCTEMY yIpaBJIEHUS BEPCUSIMU MoJieleit
U 1aHHbIX (Hanpumep, DVC).

Jloxymentanusi: [lonroroBpTe pUHAIBHBIN OTYET O MPOLIECCE ABTOMATU3ALINH.

3awuma npoexma

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

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 BIBOJOB.

IMocranoBka JkcnepuMeHToB  (20%): UYerkocTs  (GOPMYIHUPOBKH  THUIIOTES,
WCITOJIh30BAHNE CHUCTEMBI TPEKUHTA.

4. TloaroroBka moneneii (20%): Ontumuzanust Mojeneit, kauectBo API, mpaBuibHOCTH
dbopMaTOB cOXpaHEHHUS.
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5. Atomatu3zanusi 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-2

KaxoBa ocHoBHas posns ML unxenepa?
A) PazpaboTka BeO-caliTOB

B) Ontumuzarnus 6a3 JaHHBIX

C) Coznanue u BHenpenne ML moxeneit
D) AnMuHuCTpUpOBaHUE CEPBEPOB

OIIK-2

Kakoe w3 creayromux HampaBieHHH He SBISETCS
00JacThI0 MPUMEHEHHUST MaIIMHHOTO 00y4JeHus B On3Hece?
A) O6paboTKa ecTeCTBEHHOTO SI3bIKa

B) Ananu3 (pMHAHCOBBIX JaHHBIX

C) Y6opka momemnieHuit

D) PexomenaaTenbHbIe CHCTEMBI

[1IK-4

Kakoit MeTtom wucmonb3yercst Ui OYHCTKH JaHHBIX OT
BEIOPOCOB?

A) Hopmanuzanus

B) Yaanenue nyonukaroB

C) Crangaptuzauus

D) JlorapudmupoBanue

[1IK-4

Kaxkoii u3 CICAYIOINX UHCTPYMCHTOB UCIIOJB3YCTCA IJIA
BU3YyaJIU3aINH TAHHBIX?

A) NumPy

B) Pandas

C) Matplotlib

D) Scikit-learn

IK-3

Ha3oBuTte OIHY M3 OCHOBHBIX 00JacTeil NPUMEHEHHs
MAaIIMHHOTO 00y4YeHHs1 B Ou3Hece.

PexomennarennHbIe
CHUCTEMEI

VK-6

Kax Ha3pIBaeTcs poib CHeIaincTa, KOTOPHIM OTBEYAET 3a
BHenpeHue ML Mozerneii B mpoiakiieH?

ML unxenep

VK-6

Kakoii mporiecc BKITIOYaeT B ce0sl ynaleHWe HEHYXKHBIX
WM OITMOOYHBIX JaHHBIX?

OuncTKa JaHHBIX

OIlIK-2

Kakoit tun rpaduka wacTto wucmosblyercs s
BU3YaJIN3aLUN PACIIPEIEICHNI TaHHBIX?

I'mcrorpamma

OIIK-2

10.

Kakoii wmeronm wucmome3yercss sl MpeoOpa3zoBaHUs
KaTErOpHAIIbHBIX TAHHBIX B YMCIOBBIE?

Koauposanue

OIIK-2
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