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DoH/I OLEHOYHBIX CPEACTB /sl IPOMEKYTOUYHOM aTTEeCTAIMHU 10 TUCHHUILINHE

CucreMbl uCKyccTBEHHOT0 HHTEIIeKTa 1 MLOps

HanpaBieHue noaroToBKu (CIenuaibHOCTD)

02.04.02 dyanamedTaabHas HHGOPMATHKA U HHDOPMAIIMOHHBIE TEXHOJIOTUN

Hanpasnennocts (mpoduiin)

I/IHTeJIJ'IeKTvaJ'IBHBIC TCXHOJIOTHHN

[IpucBauBaemas kBaMukanus (CTEEHb)
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02.04.02 ®yngameHTaJbHAA MHGOPMAaTHKA M HH(OPMAIMOHHBIE TEXHOJIOTHHM NPOPUIbL
HNHuTeiekTyabHbIE TEXHOJOTHH, AUCUUILINHA CHUCTEeMbI HCKYCCTBEHHOr0 nHTeiekTa 1 MLOps, 2026 roa
Ha0opa, ouHasi popma oOydeHust

DoH/1 OLIEHOYHBIX CPEICTB JUCHMILIUHBI (MOLYJIs1) 0100PEeH U PeKOMEH/I0BaH :
ITpopekrop no yueOHoii paboTte yTBepkaeHo 27.02.2026 A.A. CanamaroB

Y4eHBIM COBETOM HHCTUTYTA WH()OPMAIIMOHHBIX TEXHOJIOTUI
ITporoxon 3acenanust Ne 7 ot 26.02.2026
[Ipencenarens YueHoro coBera

WHCTUTYTa UHPOPMAIIMOHHBIX
TEXHOJIOTHI COTJIACOBaHO 10.B. Ilerpuuenko

3acenannem kadgeapbl HHGOPMANMOHHBIX TEXHOJIOTHIA U IKOHOMHUYECKOH HHpOPpMATHKH
[Iporokon 3acenanus Ne7 ot 26.02.2026
3aBenyromuii kapeapoi COIJIaCOBAHO C.A. Cxkpunos

ABTOD (COCTaBUTEIb) B.A. MenbHUKOB

CTpykTypa ()OHI0OB OLIEHOUYHBIX CPEACTB COOTBETCTBYeT mMpuka3y pekrtopa ®I'BOY BO «Yeal'V» ot 27
ceHTs10ps 2022 Ne 573-1
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@‘)} (Dez[epanLHoe ToCy1apCTBEHHOC 6IOZ[)KGTHOC

o0pa3oBaTenbHOE YUPEKICHNUE BBICIIETO 00pa30BaHUs
«Yensbunckuii rocyapcreenHbli yHuBepcuter (PI'BOY BO «Uenl'Vy»)

@®oHJ] OLIEHOYHBIX CPECTB JUIS IPOMEXKYTOYHON aTTECTAIMH MO AUCIUILIHHE (MOAy0) «CHCTEMBI HCKYCCTBEHHOTO
unTeiekTa ¥ MLOps» no HampasieHuto moarotosku 02.04.02 «@ynnamenTanbHas HHGOPMATHKA U cTp. 2
nH(pOPMAIOHHBIE TEXHOJIOTUI» HanpaBieHHOCTH «MHTemekTyansabie TexHonorum» ®I'bOY BO «Uenl'Y»
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3.2. Coaep:KaHHUE OIMEHOTHBIX CPEIICTB .....eerrreesrreerrreesseeesssreessseessseesssseesssseeessseessssesssssessssseessssesssseens 7
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4.1. Tlopsinok MPOBEACHUS MPOMEKYTOUHOM ATTECTALIMM «.eeuvvveeenereeenereennereenureesnnseesssseesnuresssseessnseeenns 10
4.2. Kputepuu OLlEHHUBAHHS TPOMEKYTOUHON ATTECTALIUU 110 BUAAM OLEHOYHBIX CPEJICTB .............. 10
4.3. Pe3ynpTaThl IPOMEXKYTOYHOM aTTECTAIIMH U YPOBHU CPOPMUPOBAHHOCTH KOMIETCHIIHH . ........ 10
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MHMHOBPHAYKU POCCUU
\‘)} denepanpHOE rocyIapCTBEHHOE OI0DKETHOE
@ o0pa3oBaTenbHOE YUPEKICHNUE BBICIIETO 00pa30BaHUs

«Yensbunckuii rocyapcreenHbli yHuBepcuter (PI'BOY BO «Uenl'Vy»)

@®oHJ] OLIEHOYHBIX CPECTB JUIS IPOMEXKYTOYHON aTTECTAIMH MO AUCIUILIHHE (MOAy0) «CHCTEMBI HCKYCCTBEHHOTO
unTeiekTa ¥ MLOps» no HampasieHuto moarotosku 02.04.02 «@ynnamenTanbHas HHGOPMATHKA U ctp. 3
nH(pOPMAIOHHBIE TEXHOJIOTUI» HanpaBieHHOCTH «MHTemekTyansabie TexHonorum» ®I'bOY BO «Uenl'Y»

1. Hacnopt ¢oHIa OLIEHOYHBIX CPEICTB

Hanpasnenue noarorosku: 02.04.02 dynnamenTanbHas HHPOPMATUKA U MH(OOPMAIIMOHHbBIE TEXHOJIOTUU
HanpasiieHHOCTB: IHTEIEKTyaIbHBIE TEXHOJIOTUU

Jucuumnnuna: CuctemMbl HCKycCTBEHHOTO MHTeIekTa 1 MLOps

Cemectpsrl: 3

dopMa MPOMEKYTOUHOM aTTECTALMU: DK3aMEH

Jln1s oLleHMBaHUA PE3yIbTaTOB 00yUEHHsI UCIIOIb3YEeTCs 0aNIbHO-PEUTHHIOBAs CUCTEMA.

© ®I'bOY BO «Heal 'V»
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denepanpHOE rocyIapCTBEHHOE OI0DKETHOE
o0pa3oBaTenbHOE YUPEKICHNUE BBICIIETO 00pa30BaHUs
«Yensbunckuii rocyapcreenHbli yHuBepcuter (PI'BOY BO «Uenl'Vy»)

@®oHJ] OLIEHOYHBIX CPECTB JUIS IPOMEXKYTOYHON aTTECTAIMH MO AUCIUILIHHE (MOAy0) «CHCTEMBI HCKYCCTBEHHOTO
unTeiekTa ¥ MLOps» no HampasieHuto moarotosku 02.04.02 «@ynnamenTanbHas HHGOPMATHKA U
nH(pOPMAIOHHBIE TEXHOJIOTUI» HanpaBieHHOCTH «MHTemekTyansabie TexHonorum» ®I'bOY BO «Uenl'Y»

cTp. 4

2. Ilepeyenb ¢popMHpPYEeMBbIX KOMIIETCHIMI

N3yuenne nucummiubbl «TexHonoruun
KOMIETEHIINHI, TPUBEIEHHBIX B 1.

u npaktukd MLOps» HampasieHo Ha (popMupOBaHUE

Tabnuua 1. PesynbraTel 00yueHUs 110 TUCIUIUIMHE.

napauiesisHOiH 00pabOTKH JaHHBIX,

OTepaIMOHHbIE CHCTEMBI,
9JIEKTpOHHBbIE ~ OWUOMMOTEKH U
MakeTbl  NpOrpaMM,  CETEBbIC
TEXHOJIOTHH

SI3BIKOB IIPOrPaMMUPOBAHMS,
0a3 TaHHBIX U TEXHOJIOTHI
napaJuienbHON 00paboTKK
IaHHBIX, OMOIMOTEK U
MaKeTOB IPOrpamMM

[IK-6.2. lemoHCTpHpYET
yMeHHs pa3padaThIBaTh
MIPOTPaAMMHOTO 00eCTIedeHHE
C MCIOJIb30BaHHUEM SI3BIKOB U
TEXHOJIOT Ui

Konwr
KOMIICTCHII COIICp)KaHI/Ie I/IHIII/IKaTOpBI
. Ilepedyensp ruranupyeMBbIX
n KOMIICTCHIIUU COIJIaCHO JOCTHIXKCHUA
PE3yJIbTaTOB O6y‘ICHI/I${ 10
COTJIaCHO drocC KOMIIETCHILIUH
®roc (OTIOII BO) cornacno OTIOI AHCTUILTAS
(OIIOII BO)
1 2 3 4
I1K-4 CnocobHOCTh COOMpaTh, [1K-4.1. O6nanaer 3HaHUAMHU | 3HATH:
00pabarbIBaTh 1 METOJIOB M AJITOPUTMOB - KIIIOYEeBBIE TEPMHUHBI B 00JaCTH
HHTEPIPETUPOBAT JAHHBIE, MAIIUHHOTO O0yYeHHS U MAaIIMHHOTO o0y4eHus u
HCIIOJIB3Y: METOABI MAILIHHHOTO MHTEIJIEKTYaIbHOTO aHAIN3a | UCKYCCTBEHHOI'O MHTEIIIEKTA;
00y4Y€eHHs U MCKYCCTBEHHOTO JIAaHHBIX, CPE/ICTB U - OCHOBHBIC METOJINKHU
HHTEJIIEKTa; CTIOCOOHOCTD K TEXHOJIOTHiA cOopa, GbopMaM3auK U NPEICTABICHHS
pa3paboTKe HOBBIX 00pabOTKM M NPEACTABIEHHs | JAHHBIX
ITOPHTMHUUECKHX, METOMMHMECKIX | /1oy VMeTh:
M TEXHOTIOTHHCCKHX PCIICHHH B I1K-4.2. [lemoHCTpHpYET NPUMEHATh METOIbl cOopa W
TPHICTA/IHBIX Sa/atax YMEHHS BEIOOpa METO/IOB 00pabOTKM JAHHBIX U3 Pa3INIHBIX
MHTEIUICKTYAJIbHOTO aHAIN3a
J— MAaIIMHHOTO 00y4YeHHs U HCTOYHHKOB; 000CHOBAHHO
TEXHOJIOTHH aHallN3a BBIOHMPATH MPOTPaMMHEIE CIIOCOOBI
JIAHHBIX, TEXHOJIOTHI 00paboTKu MHPOPMAITUH
pa3paboTku Bnanerts:
ANTOPUTMUYECKUX U HaBBIKAMH UCTIONIb30BAHUS
MPOTPaMMHBIX PELICHHUH CIEeIMaTbHOTO MIPOrpaMMHOTO
UCXOAA U3 TPpeOOBaHUHU K obecriedeHnsT IS pa3pabOTKH
peIIeHHIO PUKJIATHBIX HOBBIX TEXHOJIOTHYECKUX
3a1aq peuIeHni B MPUKJIAAHBIX 3aa9ax
[IK-4.3. Nmeet
MPaKTUYECKUIN ONBIT
pa3pabOTKH HOBBIX
AITOPUTMUYECKHUX,
METOINIECKUX U
TEXHOJIOIMYECKUX PELICHUN
B IIPUKJIQIHBIX 33/1a4aX
MHTEIJICKTYaIEHOTO aHaJIi3a
JAHHBIX.
I1K-6 Cnocobnocte  mpumensats B | [1K-6.1. [lemoHcTpupyer 3HaTb:
PO ECCHOHANLHON JIEATENBHOCTH | 3HAHHE OCHOB MPUHUIMIIBI 1 HHCTPYMCHTBI
COBPCMCHHbIC SI3BIKH | orIepalliOHHBIX CUCTEM, MLOps
IPOrpaMMHUPOBaHUA U METOIBI | ceTeBbIX TEXHOJOTUM, Ymers:

ABTOMATH3HPOBATh IPOIECCHI
WHTETPALAN U Pa3BEPTHIBAHUS
Mozeneil MallMHHOTO O0YYEHUs C
HCIOH30BaHHEM HHCTPYMEHTOB
MLOps

Buagers:

HaBBIKAMU TIPUMCHEHUS
texHonoruiit MLOps

© ®I'bOY BO «Heal 'V»
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o0pa3oBaTenbHOE YUPEKICHNUE BBICIIETO 00pa30BaHUs
«Yensbunckuii rocyapcreenHbli yHuBepcuter (PI'BOY BO «Uenl'Vy»)

@®oHJ] OLIEHOYHBIX CPECTB JUIS IPOMEXKYTOYHON aTTECTAIMH MO AUCIUILIHHE (MOAy0) «CHCTEMBI HCKYCCTBEHHOTO
unTeiekTa ¥ MLOps» no HampasieHuto moarotosku 02.04.02 «@ynnamenTanbHas HHGOPMATHKA U cTp. 5
nH(pOPMAIOHHBIE TEXHOJIOTUI» HanpaBieHHOCTH «MHTemekTyansabie TexHonorum» ®I'bOY BO «Uenl'Y»

MPOTPaMMHUPOBAHHS,
AJIEKTPOHHBIX OUOIHOTEK,
0a3 JaHHBIX, CETEBBIX
TEXHOJIOTHH 1
OTIePALIMOHHBIX CHCTEM
IIK-6.3. Nmeet
MIPaKTUYECKUI OIBIT
HCIOJIb30BaHUS
OTIEPAIMOHHBIX CUCTEM,
COBPEMCHHBIX SI3BIKOB
MIPOrpaMMUPOBAHHUS,
OMOJIMOTEK U IIAKETOB
MPOrpaMm, CUCTEM
yrpaBieHus 6a3aMu TaHHBIX
Y TEXHOJIOTUH NapaiieIbHOM
00pabOTKH JaHHBIX.

© ®I'bOY BO «Heal 'V»
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o0pa3oBaTenbHOE YUPEKICHNUE BBICIIETO 00pa30BaHUs
«Yensbunckuii rocyapcreenHbli yHuBepcuter (PI'BOY BO «Uenl'Vy»)

@®oHJ] OLIEHOYHBIX CPECTB JUIS IPOMEXKYTOYHON aTTECTAIMH MO AUCIUILIHHE (MOAy0) «CHCTEMBI HCKYCCTBEHHOTO
unTeiekTa ¥ MLOps» no HampasieHuto moarotosku 02.04.02 «@ynnamenTanbHas HHGOPMATHKA U
nH(pOPMAIOHHBIE TEXHOJIOTUI» HanpaBieHHOCTH «MHTemekTyansabie TexHonorum» ®I'bOY BO «Uenl'Y»

cTp. 6

3. ConepxaHue OLIECHOYHBIX CPEIACTB 10 AUCHHUILIMHE

3.1.Buabl 011eHOYHBIX CPeICTB

Tabnuma 2. Buabl O1IeHOYHBIX CPEJICTB.

HaumenoBanue HaumenoBanue
Kon xommnereHunn/ KoHTtponupyemsle Tembl/ OLIEHOYHOTI'O CPEJICTBA OILIEHOYHOI'0 CPEeCTBA
Ne n/n IUTAHUPYEMBIE PE3YIIBTaThI pasneinsl JUISL TEKYIIETO Ha NPOMEXYTOUHOH
o0y4eHus KOHTPOJIS arrecranmun/Ne 3anaHus
[IK-4.1. O6namaet 3HAHUAMHI Beenenne B | Onpoc, mnpaktmdeckue | OTBET Ha BOIpPOC Ha
METOJIOB M 2JITOPUTMOB ABTOMATH3aLUI0 3a7aHus JK3aMeHe
MAaIIUHHOTO 00y4YeHHs U MAaIInHHOTO 00y4eHusI.
MHTEIJICKTYaIbHOTO aHAJIM3a OcHOBBI Continuous
JTAaHHBIX, CPEJICTB U Delivery (CD).
TEXHOJIOTHI cOopa, o0pabotku | Konrtefineprr. OOnaunbie
W TIPEJCTaBICHUS TAHHBIX TEXHOJIOTHH u
1 3HaTh: pacnpeneneHHbIe
- KJIIOYEBbIE TEPMHHBI B | BBIYMCICHUS. YIIpaBICHHE
obmnactu MAIIMHHOTO | KOHTeHHEpaMu B KJlacTepe.
o0ydeHHS ¥ WCKycCTBeHHOTO | PaspaboTka malIuiaiiHOB
UHTEJUICKTa,; MalIMHHOTO 00yueHusl.
- OCHOBHBIE€ METOINKHA MOHHTOPUHT.
¢dopmanuzanmu u ABroMaru3zanus
MPEACTABICHUS JAHHBIX MAaIIMHHOTO 00Y9IEHHS.
[IK-4.2. lemoHCTpHpYET Beenenune B | Onpoc, mnpaktmdeckue | OTBET Ha BOIpPOC Ha
yYMEHHSI BBIOOpa METO/IOB aBTOMAaTH3aLUI0 3a7aHus JK3aMeHe
MAaIIuHHOTO 00yYeHHs U MalIMHHOTO 00y4eHusI.
TEXHOJIOIMI aHanu3a JaHHBIX, | OCHOBEI Continuous
TEXHOJIOTHIA pa3paboTKu Delivery (CD).
ANTOPUTMUYECKUX H Konreitnepsl.  OOnaunbie
MPOTrPaMMHBIX PEIICHHH TEXHOJIOTHH u
2 UCXOJIs U3 TpeOOBaHUHN K pacrpenesieHHbIE
PELICHUIO MPUKJIAJHbIX 38]a4 | BBIYMCICHUS. YIpaBlIeHHE
YMmeTs: KOHTEHHEepaMu B KJlacTepe.
MPUMEHSITh METOIBI cOOpa U Pazpabotka malIaiiHOB
00pabOTKN TaHHBIX M3 MAaIIXHHOTO 00yueHusI.
Pa3IUYHBIX ICTOYHHUKOB; MOHHTOPUHT.
000CHOBaHHO BBIOMPATh ABTOMaru3anus
MIPOTPaMMHBIE CIIOCOOBI MaIIMHHOTO O0y9eHHS.
00paboTku nHGOpMALIH
IIK-4.3. Nmeer npaktudeckuil | Beenenue B | Onpoc, mnpaktuueckue | OTBET Ha BOIPOC Ha
OTIBIT Pa3pabOTKK HOBBIX aBTOMATH3ALUI0 3a7aHus 9K3aMEHE
ANTOPUTMUYECKHX, MAaIIMHHOTO o0yueHns1.
METOJMYECKUX U OcHOBBI Continuous
TEXHONOTHYeCKuX pemennid B | Delivery (CD).
IIPUKJIAIHBIX 3aJa4ax Kontelinepsl.  OGnaunbie
3 MHTEIJIEKTYaJIbHOTO aHAJIM3a TEXHOJIOTHH u
JIaHHBIX. pacrpeaeineHHbIe
Bnaners: BBIUMCIICHUS. YIpPaBlICeHUE
HaBBIKaMU HCIOJIb30BAHUS KOHTEHHepaMH B KiacTepe.
CrieanbHOTO MporpamMmmHoro | Pa3paborka  maiimmaitHoB
obecriedeHus ISl pa3pabOTKH | MAIIMHHOTO 00yJeHusI.
HOBBIX TEXHOJIOTHYECKUX MOHHTOPUHT.
pELICHUH B IPHUKIIATHBIX ABromaruzanus

© ®I'bOY BO «Heal 'V»




MUHOBPHAYKHM POCCHUUA
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«Yensbunckuii rocyapcreenHbli yHuBepcuter (PI'BOY BO «Uenl'Vy»)
(DOH}:[ OLICHOYHBIX CPEACTB It HpOMe)I(yTO‘{HOﬁ aTTCCTAllMU 110 JUCHUIIIINHC (MOI[yJ'[}O) «CucreMsl HUCKYCCTBCHHOI'O
unTeiekTa ¥ MLOps» no HampasieHuto moarotosku 02.04.02 «@ynnamenTanbHas HHGOPMATHKA U ctp. 7
HH(POPMALMOHHBIE TEXHOJIOTUI» HalpaBieHHOCTH «HTemekTyansHble TexHoidorumy @I'BOY BO «Uenl'Y»
3agadax MAaIIMHHOTO 00yYEHHS.
TIK-6.1. demoHcTpUpyeT Beenenue B | Ompoc, mnpaktuueckue | OTBET Ha BONPOC Ha
3HAHUE OCHOB ONEPAllMOHHBIX | aBTOMATU3AIUI0 3a/laHus 9K3aMeHe
CHCTEM, CETEBBIX TEXHOJIOTHH, | MAIIMHHOTO 00yueHns1.
SI3BIKOB ITPOrPaMMUPOBAHHUS, OcHOBEI Continuous
0a3 JaHHBIX U TEXHOJIOTUH Delivery (CD).
nmapajuieIbHOW 00paboTKH Kontelinepsl.  OGnaunsie
JTAaHHBIX, OMOIMOTEK U TAKETOB | TEXHOJIOTHH u
4 porpamMm pacmpeneneHHbIe
3HaTh: BBIUUCIICHHS. YIpaBJIeHHE
MPUHLUIBI ¥ HHCTPYMEHTBI KOHTEHHEpaMH B KJIacTepe.
MLOps Pa3zpaborka maiinnaiiHoB
MAaIIHHOTO 00yJeHusI.
MOHUTOpPUHT.
ABTOMaTH3aLMA
MAaIIMHHOTO 00yYeHHS.
IIK-6.2. leMoHCTpHpYET Bsenenue B | Onpoc, mnpaktuueckue | OTBeT Ha BOIpPOC Ha
yMeHHs pa3padaThIBaTh aBTOMATHU3ALIUIO 3alaHUs 9K3aMeHe
MIPOTPAMMHOTO 00ECTIEYCHHE C | MAIIMHHOTO 00y4eHusI.
UCTIOJIb30BaHUEM SI3BIKOB U OcHOBBI Continuous
TEXHOJIOT U Delivery (CD).
MIPOrpaMMHUPOBAHHS, Kontelinepsl.  OGnaunsie
AIIEKTPOHHBIX OUOMHOTEK, 0a3 | TEXHOJIOTHU u
5 JIAaHHBIX, CETEBBIX TEXHOIIOTHH | pacIlpelelieHHbIE
U OIIEPALMOHHBIX CUCTEM BBIUUCIICHHS. YIpaBJICHHE
YMeTsb: KOHTEMHEpaMu B KJ1acTepe.
aBTOMATHU3UPOBATH MPOLECCHI Pazpabotka maiiriaiiHOB
WHTETPALlMU U Pa3BEPTHIBAHUSA | MAIIMHHOTO 00ydJeHusI.
MoJ€eNeil MallIMHHOTO MOHUTOpPUHT.
00y4eHHs C UCIOIb30BaHUEM ABTOMaTH3aIMA
uHcTpymerToB MLOps MAaIIMHHOTO 00yYEHHS.
IIK-6.3. Nmeet npaktuyeckuii | Beenenue B | Onpoc, mnpaktmueckue | OTBET Ha BOIpPOC Ha
OTIBIT UCTIONB30BaHUSA aBTOMATHU3ALIUIO 3alaHus 9K3aMEHe
OIEPALNOHHBIX CHCTEM, MAaIIMHHOTO 00yueHns1.
COBPEMEHHBIX SI3bIKOB OcHOBEI Continuous
MPOrpaMMUPOBAHHUS, Delivery (CD).
OHOIMOTEK ¥ IMaKeTOB Kontelinepsl.  OGnaunsie
IpOTpamMM, CHCTEM TEXHOJIOTHUH U
6 ynpaBieHus 0a3aMy TaHHBIX U | paclpeelieHHbIe
TEXHOJIOTH MapaiebHON BBIYHCIICHUS. YIpaBJIeHUE
00paboTKN JaHHBIX. KOHTEHHEepaMu B KJIacTepe.
Banets: Pazpabotka mairiaiiHOB
HaBBIKAMU IIPUMEHEHUS MAaIlIMHHOTO 00yueHHsI.
texHonoruit MLOps MOHUTOpPUHT.
ABTOMaTH3aLMA
MAaIIMHHOTO 00yYEHHS.

Tunosble 3amaHusi, KpPUTEPUM M IIOKA3aTelM OLEHUBAaHUSA B pPaMKaxX TEKYILIEro KOHTPOJISA
NpeJCTaBICHBI B paboueil mporpamMme AUCHUILIMHBI (MOAyIist). [TomHBIE KOMIUIEKTHI OIIEHOYHBIX CPEJICTB
U KOHTPOJIBHO-U3MEPUTENBHBIX MaTEpPHUAJIOB XpaHITCA Ha Kadepe.

3.2.Coaep:kaHue OLEHOYHBIX CPEACTB

KonTponbnas padota Nel: Konrelinepsr B Docker.
KonTponbHas padota Ne2: YpoBHH aBTOMATH3alIMH MAIIMHHOTO OOY4YEHHUSI.

© ®I'bOY BO «Heal 'V»
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[IpumepHBIe 3a1aHus B COCTaBe KOHTPOJIBHBIX padoT:

1. Kakas komanzaa ucnonb3yercs it ycranoBku Docker B Linux.

2. Kakoe mporpammMHoe o0OecriedeHre UCTIONb3yeTCs IS 3aImycka KOHTeHepoB qokep B Windows.

3. Kakoe mporpaMMHOe obecrieueHIe HCIIONBb3YEeTCs IS 3aIlycka KOHTeHepoB nokep B MacOS.

4. Yto takoe oo6pa3 Docker?

5. Kakwue cymiecTByIOT OTKpBITHIE perno3uTopuu oopazosa Docker?

6. Kakas xomanma Docker ucnonbs3yercs s TOMCKa JOCTYITHBIX 00pa3oB?

7. Kakas komanna Docker ucnionb3yercs aiis 3amycka oopasza u3 Docker Hub?

8. Kakas xomanma Docker ucnionsiyercs s 3arpy3ku oopasa u3 Docker Hub?

9. Kakas womanma Docker wucmomnb3yercss Uisi TPOCMOTPE 3aMyIICHHBIX HAa KOMITBIOTEpE
KOHTEHHEPOB?

10. Kakas xomanma Docker wucmomp3yercs mjis TPOCMOTpPE 3amyIICHHBIX HA KOMITBIOTEpE
KOHTEHHEPOB?

11. Kakast komanna Docker nucnons3yeTcs 1S 3amycka KoOHTelHepa?

12. Kakas komanna Docker ucronb3yeTcst 1J1s1 OCTaHOBKHM KOHTeiHepa?

13. Kakast komanna Docker ucnonbs3yeTcs s yaJieHus KOHTeitHepa?

14. Ypoens MLOps 0 B Mosien aBTOMaTU3aluy MalIMHHOTO o0yueHus Google.

15. Yposens MLOps 1 B Mosienn aBTOMaTH3aIMK MammHHOT0 o0yueHust Google.

16. YpoBens MLOps 2 B Mojien aBTOMaTU3alluy MalIMHHOTO o0yueHus Google.

17. CI/CD B Mozenu aBTOMaTU3auy MaMHHOTO 00y4ueHus: Google.

18. INaiiriaifHbp MAITMHHOTO OOYYEHHS B B MOJIENIM aBTOMATH3aI[UU MAIIMHHOTO 00y4ueHus Google.

[IpumepHas TemaTuKa JOMaIIHUX paboT:

Jomamnss pabota Nel:

Hactpoiika CI/CD ans npunoxeHust MamMHHOro ooydenus B GitHub.
Jomamnss pabota Ne2:

Co3nanue xoHTeitHepa Docker ¢ nmpuioxeHneM MalMHHOTO 00y4eHusl.
Jomamnsis pabota Ne3:

Pa3BepThiBaHNE KOHTEHHEpPA C MPUIIOKEHHEM MaIIMHHOTO 00yueHus B kiactepe Kubernetes.
Homamasst pabota Ned:

Co3naHue aBTOMaTU3MPOBAHHOTO MaiMiaifHa MaIIMHHOTO 00yYEeHHUS.
Jomamnnsis pabota Ne5:

HacTtpoiika MOHUTOpHHTa MalTuIaiiHa MAILIMHHOTO O0yYeHHUS.

HpI/IMepHHe 3aZaHus B COCTaBC JOMAIIHUX pa60T:

1. Hactpoiite unctpymentst CI/CD nns npunoxkenuss mamuHHOTo oOyuenust GitHub c
nomonipto GitHub Actions. Ilocne BeImoIHEHHS KOMMUT B PENO3UTOPHH, JOJDKHBI 3aITyCKaThCS TECTHI U
NIPU YCIICIIHOM MPOXO0XKIEHNUH TECTOB MPUIIOKEHUE JTOJKHO Pa3BEPTHIBATHCSA Ha 0OJAUHYIO IiaTdopmy
Heroku aBTomMaTnuecku.

2. Cozpaiite xoHteiiHep ¢ Docker, xotopsiii Oynet comepxatrb APl mis kakoii-mubo monenu
MaIMHHOTO 00yueHus1. Bouioxkure konTelinep B peno3utopuid GitHub. Hanummre

JIOKYMEHTALMIO K PEIIO3UTOPHIO 110 YCTAHOBKE KOHTEMHEPA U UCIIOJIb30BAHUIO MPUIIOKEHHUS.

3. B knacrepe Kubernetes pazsepuuts konteitHep Docker ¢ mpunoskeHneM MalimHHOTO 00y4YeHHUs.
JlomyckaeTcst UCI0JIb30BaTh KOHTEHHEDP, KOTOPBINA BBl CO3JaJIU B

IpEeIbIAyIIeM JOMAITHEM 3aJaHHH.

© ®I'bOY BO «Heal 'V»



MUMNHOBPHAYKHU POCCHUA

@‘)} (Dez[epam)Hoe ToCy1apCTBEHHOC 6IOI[)KGTHOC

o0pa3oBaTenbHOE YUPEKICHNUE BBICIIETO 00pa30BaHUs
«Yensbunckuii rocyapcreenHbli yHuBepcuter (PI'BOY BO «Uenl'Vy»)

@®oHJ] OLIEHOYHBIX CPECTB JUIS IPOMEXKYTOYHON aTTECTAIMH MO AUCIUILIHHE (MOAy0) «CHCTEMBI HCKYCCTBEHHOTO
unTeiekTa ¥ MLOps» no HampasieHuto moarotosku 02.04.02 «@ynnamenTanbHas HHGOPMATHKA U cTp. 9
nH(pOPMAIOHHBIE TEXHOJIOTUI» HanpaBieHHOCTH «MHTemekTyansabie TexHonorum» ®I'bOY BO «Uenl'Y»

4. Co3pgaiiTe aBTOMaTU3WPOBAHHBIN NamuaiH Ayig 00y4eHUs] MOJEIN MAIIMHHOTO O0y4YeHUs MO
BallieMy BbIOOpY. PekomeHyeTcss MCIONb30BaTh OJMH M3 CIEAYIONIMX MHCTPYMEHTOB aBTOMAaTH3AIUH
MAaIlIMHHOTO O0YUYEHUS:

e Kubeflow — https://www.kubeflow.org/

e MLFlow — https://mlflow.org/

e TensorFlow Extended — https://mlflow.org/

5. Hacrtpoiite MOHUTOPUHT paOOTHI MOJEIM MAIIMHHOTO OOyYeHHS Ha OCHOBE NaHIUIaiiHa,
CO3JaHHOTO Ha TMpeAblAyLIeM »JTane. PexkoMeHIyeTcs MHCIOoNb30BaTh CJENYyIOIIee IPOrpaMMHOE
obecnieuenue: Graphana, Prometheus.
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4. Ilopsaok npoBeaeHUs] M KPUTEPUH OLICHUBAHUSA MPOMEKYTOYHON aTTeCTAUMHU

4.1.1Topsiaok npoBeeHUsi MPOMEKYTOYHOM aTTeCTAlUH

Ha sx3ameHe mpouCXOAUT OlIEHHBAaHUE YYEOHOMN NeATeIbHOCTH O0YYaroUIMXcs MO AUCIMIIMHE Ha
OCHOBE TOJIYYEHHBIX OIEHOK 3a KOHTPOJbHO-PEUTHHIOBBIE MEPONPUSITHS TEKYLIEro KOHTPOJS U
MIPOMEXYTOUHOM aTTectanuu. [Ipu olleHUBaHUM pe3yIbTATOB YUeOHOM AESITENbHOCTH 00YyYaronerocs mno
TUCIUIUIMHE HCTIONB3YeTCs OalUTbHO-PEUTHHTOBAasE CHUCTEMa OIICHHBAHHS PE3yJIbTAaTOB y4eOHOM
NeSITEIBHOCTH 00YYaroIMuXCsl.

Bomnpocsl k 3x3aMeny:

1. ABromatu3zanus agiMuHUCTpUpoBanusi DevOps.

2. IMonxox Infrastructure as Code.

3. JKM3HEeHHBIN UK TPUIOKEHUI MallTMHHOTO 00y4eHUsI.

4. ABromaTu3anus MammmHAOTO 00yueHuss MLOps.

5. Monens MLOps ot Google. YpoBuu aBTomatuzammuu MLOps.

6. Continuous Integration u Continuous Delivery (CI/CD).

7. Uactpymentsl CI/CD s aBTOMaTHUECKOTO Pa3BEPTHIBAHUS MPUIIOKEHUH MAIIIMHHOTO
00yueHwusl.

8. Texnosorus kouTeltHEpoB. [IpenMyiiecTBa 1 HETOCTATKH.

9. Konreitnepsr Docker.

10. CereBoe B3anmozpeiicTBie KoHTeiiHepoB B Docker.

11. O6ecneuenne nadopmamonHoi 6e3onacHoctu B Docker.

12. Co3nanue KOHTEHHEPOB ¢ IPHUIIOKEHUSIMHU MAIIMHHOTO 00yueHus B Docker.

13. Mcnonb3oBanue Docker B paznuuHbix onepannoHHbx cucteMax (Linux, Windows,
MacOS).

14. O6pa3zsl Docker B Docker Hub.

15. LlenTpsl 00pabOTKH JaHHBIX.

16. O6auHbIe BEIYUCIICHUS.

17. CepBepHbIe KIacTephl B IEHTpax 00padOTKU JaHHBIX U 00JIAYHBIX TIaTdOpMax.
18. HCTpyMEeHTHI aBTOMATH3alMU YIIpaBiIeHHs kiacTepamu: Ansible.

19. HcTpyMeHThI aBTOMAaTH3aUH yIIpaBiieHus kinactepamu: Terraform.

20. O6ecneuenre HHPOPMALTUOHHON 6E30MAaCHOCTH B KJIacTepe.

21. Pa3BepThiBaHNE KOHTEHHEPOB B KIACTEPHON KOH(DHUTYpaITHH.

4.2.Kputepuu olleHUBAHUSA POMEKYTOYHOM aTTECTAIUU 10 BUAAM OLEHOYHBIX CPEJACTB

Otnuuno: Bennuuna peiftunra oOyuatomierocs no aucuumiuge 85...100 %

Xopoiuo: BennunHa peiitunra odyuatouierocs rno gucuuruiae 75...84 %

VY noBierBoputensHO: BenmuuHa peiituara o0yyaromerocs no gucuurminae 60...74 %
HeynosnerBoputensHo: Bennuuna peiitunra ody4varomerocs no gucuuruinge 0...59 %.
JlonyckaeTcst BBICTaBJIEHUE OLIEHKH HAa OCHOBE TEKYLIETO pEHTUHIa (aBTOMATOM).

4.3.Pe3yabTaThl IPOMEKYTOYHOH aTTECTAMN U YPOBHHU C(POPMHUPOBAHHOCTH KOMIIETEHIMI

Ornnyno: Bennunna peiftunra o0yuatomerocs no gucuumiuse 85...100 %
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Xopoio: BenuunHa pelituara odyvaromerocs rno aucuuruimae 75...84 %

Y nosnerBoputenbHO: BenuunHa peitunra odydarorierocs mno aucuurumae 60...74 %
HeynosnerBoputensHo: Bennuuna peiitunra odyuvaromerocs no gucuumuivge 0...59 %.
JlomyckaeTcsi BRICTABJIEHUE OLICHKM HA OCHOBE TEKYILETO PEUTUHTa (ABTOMATOM).

Oco0eHHOCTH TIPOBEJICHUH TPOIIEAYPHI OLIEHUBAHUS PE3yJIbTATOB OOYUYCHHS] MHBAIUIOB U JIHII C
OTpaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0pPOBbsSl 0003HAYEHBI B paboyeii mporpaMMe JUCITUTUTHHBI (MOTYJIs).

YpoBHU chOpMUPOBAHHOCTH KOMIETEHIIMH ONpeAeseTcs CIeAYIOIMM 00pa3oM:
1. Bricokuit ypoBeHb c(pOpMHUPOBAHHOCTH KOMIETEHIIUI COOTBETCTBYET OLIEHKE OTIMYHO:

- npenoiaraetT (GopMUpOBaHHE KOMIIETEHIMIA Ha BRICOKOM YPOBHE;

- 3HaHHE TEOPETHUECKHUX pa3[eioB M3y4aeMOH NUCUUIUIMHBI Ha YPOBHE HE HIXKE OIICHKHU
OTJIMYHO;

- CTYJEHT yYMEeT MPHUMEHSTh Ha MPaKTUKE 3HAHUS, MOJIY4YEHHbIE B paMKax H3y4YEeHUS
JUCIUILTAHBI

- (GOopMHUPYIOTCSI HaBBIKM MCIIOJIB30BAHMSI TEOPETUYECKUX M TMPAKTUYECKUX Pa3JiesioB
JTUCIHUIUIMHBI [T pEIICHUs 3a/1a4 MPOPECCUOHAIBHOM 1eATeIbHOCTH;

2. Cpennuii ypoBE€Hb COOTBETCTBYET OLIEHKE XOPOILIO:

- npenoiaraetT GopMUpOBaHHE KOMIIETEHIMI Ha CPETHEM YPOBHE;

- 3HaHHE TEOPETHUECKHUX pa3[ejOB M3y4aeMOH NUCUUIUIMHBI Ha YPOBHE HE HIXKE OICHKHU
XOpOLLIO;

- CTYIEHT yMeeT NPUMEHATh 3HAHUs, MOJyYEHHbIE B paMKax W3Y4YeHHs AUCLMILUIUHBI, IS
pelIeHus 3a/1a4 NpoQecCUOHANbHOMN 1eATeIbHOCTH;

3. ba3oBbIii ypOBEHb COOTBETCTBYET OIEHKE YOBIETBOPUTEIBHO:

- npeamnogaracT GopMHUPOBAHUE KOMIIETEHIMI Ha 0a30BOM YPOBHE;

- 3HaHHE TEOPETHUECKHUX pa3[ejOB M3y4aeMOH MUCHUIUIMHBI Ha YPOBHE HE HIXKE OICHKHU

YAOBIETBOPUTEINBHO;
4. HenocTaTouHblil ypoOBEHb COOTBETCTBYET OLIEHKE HEYOBIETBOPUTEIIBHO.
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