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Pabouas nmporpamMma AUCHUIUIMHBL pa3paboTaHa B cOOTBETCTBHM ¢ DenepanbHbIM rocyaap-

CTBEHHBIM
oOpa3oBaTenbHbIM cTaHAapTOM Bbiciiero oopaszoBanus (GI'OC BO 3++) mo HanpaBlIeHUIO MO-
rotoBku 09.03.01 MadopMaTrka 1 BEIYMCTUTENbHAS TEXHUKA, YTBEPKIACHHOTO TTprKazoM M-
HOBPHAYKHU POCCHMU ot 19 centsdps 2017 rona Ne 929 Ha ocHOBaHMH yueOHOTO IJIaHA
npunstoro YMC HI'TY

npoTokoa ot 17.12.2024 Ne6

Pabouas nporpamma ogobpena Ha 3acenanuu kadeapsl BCT nportokos ot 05.03.2025 Ne6

N.o. 3aB. kadeapoii aA.1.H, goueHt, KepHepuyk /1.B.

(Tmoamucs)
[Iporpamma pekoMeH0BaHA K YTBEPKACHUIO yueHBbIM coBeToM nHcTuTyTa MPUT, ITpoTokon

ot 22.04.2025 Ne3

PaGouas mporpamma 3apeructpupoana B YMY, perucrpanuonusiii Ne 09.03.01-c-41

Havansauk MO Cesprokosa E.I'.

3aBenyromias ornenaom komiuiekroBanus HTh H.N. KaGanuna
(moxnuce)
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1. INTAHUPYEMBIE PE3VYJIBTATBI OBYYEHUA 11O JUCHUMIIJIMHE
MOAYJIO), COOTHECEHHBIE C IIVTAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHUA OBPA30OBATEJBHOMN TPOT'PAMMBI

Hacrosmas paGouas nporpaMma TUCHUIUIMHBI YCTaHABIMBAeT TPeOOBAaHUS K 3HAHUIM
U YMEHUSAM CTYAEHTAa, a TaKXKe ONpeAessieT COACepKaHWE M BUABI YYEOHBIX 3aHATHH U
OTYETHOCTH.

[IporpamMma pa3paboTaHa B COOTBETCTBUHU C:

» denepanbHBIM TOCYIAPCTBEHHBIM 00pa3zoBaTelbHbIM cTangapToM (PI'OC 3++) mo
HaNpaBJICHUIO  MOATOTOBKM  (ypoBeHb  OakamaBpmara): 09.03.01 «Mudpopmaruka u
BBIUMCIIUTENIbHAS TEXHUKAY,

* OcHOBHOI mpodeccHoHaTFHONW 00pa30BaTENbHONW NPOTPaMMOM IO HAIPABICHUIO
noarotoBku 09.03.01 «MHpopMaTHKa ¥ BEIYUCTUTEIbHAS TEXHUKAY,

* YuebubM tanom MI'TY um. H.D. baymana no nanpasnenuto noarorosku 09.03.01
«MHdopmaTrka 1 BIYUCIUTENbHAS TEXHUKA.

[lpy  ocBOeHMM  AMCUMIUIMHBI  IUIAHHPYETCS  (OPMUPOBAaHHWE  KOMIICTEHIIMH,
npenycmorpeHHbix OIIOII Ha ocHoBe ®I'OC 3++ no HampasieHuto noarotosku 09.03.01
«MHpOpMaTHKA M BEIYMCIUTENbHAS TEXHUKA» (YPOBEHb OaKajaBpHara)

Koa xoMnereHuuu Doom
10 DIOC 3++ PMYJIHPOBKA KOMIIETEHIIHH
IIpodeccrnonanbHbIe KOMIIETEHIIUA
I1K-6
(09.03.01/05
CrcTeMbL Crioco0eH pa3pabaTeiBaTh U MPUMEHSITH METO Bl MAIIMHHOTO
oOyueHwUsl I PelICHUs 3a1a4

HCKYCCTBEHHOT'O

WHTEIUICKTA)

Jlns kaTeropuil «3HaTh, YMETh, BIAJETh)» IUIAHUPYETCS ITOCTHIKCHUE pPE3YJIbTaTOB
oOyuenuss (PO), BHOCAIMX Ha COOTBETCTBYIOIIMX YPOBHSX BKJIaA B (OPMHpPOBAHUE
KOMIIETEHIIMM,  MPEeAyCMOTPEHHBIX  OCHOBHOM  MpogeccHOHalbHOM  00pa3oBaTeNIbHOMN
IIPOrpaMMoit (Tabm. 1).



Tadauna 1. Uuaukatopsl 10CTUKEHUST KOMIETEHIINT

1

2

3

KoMmnerennus: xox mo ®I'OC
3++, popmysmpoBka

HNuaukaropsl

@®opMbI U METOAbI 00YUYEeHHUS, CTIOCOOCTBYIOIIHE
(opMHUpPOBAHHIO M PA3BUTHIO KOMIIETEHIIHMU

I1K-6

(09.03.01/05 Cucrembr
HCKYCCTBEHHOT'O MHTEJICKTA)
CrniocoOeH pa3pabarbiBaTh U
MPUMEHSTh METO/IbI MAITUHHOTO
o0y4YeHHUs IS peLIeHus 33124

3HATDH

- CTaTUCTUYECKHUE METO/Ibl aHAJIN3a IaHHBIX

- IPUHLUIIBI ¥ METO/Ibl MAIIMHHOIO O0Y4€HUs, TUIIBI U
KJIACChI 3a]1a4 MAIIMHHOTO 00yYEHHSI, METOI0JIOT IO
ML Ops

- METO/Ibl U KPUTEPHUH OLICHKU KauecTBa MOJieei
MAaIIMHHOTO O0y4YeHUs

- KJIaCCUYECKUE METO/bl U AJITOPUTMbI MAIIMHHOTO
00y4YeHHUs: IPEIUKTUBHbBIE — 00YUEHHUE C yUUTEIEM,
JECKPUNITUBHbBIE — 00ydeHHEe 0€3 yUuTens

YMETb

- COIIOCTABUTb 33a4aM IIPEIMETHON 00IaCTH KI1acChl
3aJja4 MallMHHOIO 00y4YeHuUs

- HCII0JIb30BaTh CTATUCTUYECKNE METO/Ibl aHAIM3a
JIAHHBIX TPU PEIIEHUH 3a]1a4 MAIIMHHOT'O 00y4YeHUs

- OIPENENSITh KPUTEPUU U METPUKH OLICHKU
PE3yJIBTaTOB MOAEINPOBAHUS ITPH IIOCTPOEHUH CUCTEM
UCKYCCTBEHHOI'O MHTEIIEKTA B UCCIIEAYEMOM 00J1acTH
- IPOBOJUTH CPABHUTENBHBIN aHAJIN3 U OCYILECTBIATh
BBIOOD, HACTPOIMKY NMPU HEOOXOAUMOCTH pa3pabOTKy
METOJIOB Y AJITOPUTMOB ISl PEILIEHUS 3aa4
MalIMHHOTO 00y4YeHus

®opMbl 00yUeHHS:

®dpoHTaNBbHAS U TPYIIIOBas (OPMBI.

MeToabl 00yyeHus1:

CrnoBecHblit MmeTo o0ydenus (JIekiun)
Hao0mronenue u UcciiemoBarebCKUA METO/T
(JIaGopaTopubIe paboThI)

Meton npobinemHoro ooyuenus(CamocTosTeabHas
pabora)

AKTHBHbIE 1 HHTEPAKTHBHbIE METO/IbI 00y4eHHUSI:
00CyXIeHUE MPAKTUYSCKUX MTPUMEPOB HA JIEKIIUIX




2. MECTO JUCOMIIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMMbI

Hucuummuaa BxoauT B 0ok bl  «Jucuummusel (Momynn)» 00pazoBaTeNbHON
nporpammbl  OakanaBpuata mo HamparieHuio 09.03.01 «MudbopmaTtnka u BbIYHUCIUTEIbHAS
TEXHUKAa.

WN3yueHne AMCUMIUIMHBL NPEANoOiaraeT IpelBapUTEIbHOE OCBOCHUE CIEIYIOLIUX
JUCITUIUIMH y4eOHOTO TUIaHa!

— MeTtoapl MammuHHOTO 00yUeHus u 1UU;

- MeTto1bl ri1y00KOro 00y4eHus;

OcBocHHE MaHHOW TUCIHUIUIMHBI HEOOXOIMMO KaK MPEANMISCTBYIONMIEE I CIASTYIOIIIX
JTUCIUILIMH 00pa30BaTeIbHOM MIPOrpaMMBI:

- MexaucuuIIMHapHblid KypCOBOU IPOEKT;

- IToaroroska u 3amura BKP.

OcBocHre y4eOHOW IUCIHMIUIMHBI CBS3aHO C (OPMUPOBAHHMEM KOMIETCHIMHA C Y4ETOM
Matpuiel kKomrereHuuii OIIOIT nns  wHanpaBnenust (ypoBeHb OakanmaBpuara): 09.03.01
NudopmaTrka v BEIYUCIUTEIIbHAS TEXHUKA.



3. OBBEM JJUCIUIIJINHBbI

O6mwmit 0o0beM NUCHMIUIMHBI COCTaBIseT 4 3adeTHble eauHUIBl (3.e.), 144
aKaJIeMUYECKHUX yaca (108 ACTPOHOMUYECKHUX 4acoB). B TOM 517 () (K
1 cemectp — 4 3.e. (144 ax.4.).

Ta6auna 2. O0bEM TUCIMIUTUHEI 110 BHJIaM yUeOHBIX 3aHATHH (B aKaJJIEMHUYECKHIX 9acax)

O0bem 1o cemecTpam, aKaj. 4.
. KosmmuecTBO ceMecTPOB 0CBOEHUSI
Buabl yueOHol padoThl
Bcero AU CHMIIIMHbI

1
OO0BbeM TUCITUTIIINHBI 144 144
AyautopHasi pabora* 68 68
Jlexruu (JI) 34 34
Jlaboparopusie pabots (JIP) 34 34
CamocrositesibHas padora (CP) 76 76
HpopaESOTKa y4eOHOro Marepuaa 495 495
JICKIHH
[TonroroBka kK 1a00PaTOPHBEIM paboTamM 16 16
[TonroroBka K SK3aMeHY 30 30
[ToaroToBka kK pyoexHOMY KOHTPOJIIIO 6 6
Jpyrue Buasl camoctosiTenbHON pabotel | 19.75 19.75
Buja npoMexyTOYHOI aTTeCTALMH 9K3aMeH

*B TOM 4HCIe, B POpMe MPAKTHYECKON MOTOTOBKH



4. COJEPXAHUE JUCHUIJINUHBI, CTPYKTYPUPOBAHHOE 11O MOJYJSAM YYEBHOW JUCIHUIIINHBI C YKASAHUEM
OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKUX YACOB U BU1OB YYEBHbBIX

3AHSITUI

Tadauua 3. Conepxkanue TUCHUILUIAHBI

Buael 3anaruii*, yacel Komnerenuuu, Tekylmuii KOHTPOJIb Pe3yJIbTATOB 00y4eHHs
3aKpenieHHbIe 32 Banast
Ne n/m Tema (HazBanue) Moay.Is1 o

( ) Moy J C JP | CP | Temoii (koxmo ®I'OC ( Cep:“ ) ®opmbI (Mun/

3++) HeAeH MAaKCc)

1 cemectp

1 Beezerne 8 MLOps 18 0 17 | 24 |TK-6 9 Pybesxcnii konTpom, 21/35
HUTOIO: 21/35

2 Texnonorun MLOps 16 0 17 | 22 | 1K-6 17 Pybesxii konTpom, 21/35
HUTOIO: 21/35

3 Dk3ameH - - - 30 - - - 18/30
HUTOI'O 3a cemecTp 34 0 34 76 - - - 60/100

*B TOM yHcle, B (popMe MPAKTUUECKON TTOATOTOBKH



CoaeprxaHue JUCHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (MOIYJISIM)

Ne,
w/n HaumenoBanue MoayJis, coaep:kanue Yacs!
1 Brenenue 8 MLOps
Jlekuuu 18
Beenenne B qucuumuinay. OCHOBHBIE TIOHSTHS, TPUHIUIIBL. AHAIN3
1.1 | TexHONornueckux ImaaTdopm u pernieHui B obmactu DevOps s 4
MalmHHOTro 00y4enus. Hanpasnenus npaktuueckoro BHeapenust MLOps
OcHoBHBIE 3Tanbl pa3padoTku ML-perieHuii: OT MpoTOTHIIA 10
1.2 | moaroroBku K production. HenpepsiBubiii MLOps-konBeiiep. MaTerparms 4
DevOps ¢ nnxeHepureil TaHHbIX
1.3 | ®peiiMuHT IPOOIEM MAIMHHOTO 00YUYEHHsI ¢ y4eTOM OM3Hec-1IeTIeH 2
14 Co3nanue apXuTEeKTypbl MAITMHHOTO O0YYEHUS M PEIICHHS TPOOIEMBI C 4
JTAHHBIMU
1.5 | IlogroroBka u 06paboTKa JaHHBIX 4
JlaboparopHbie padoThl 17
1P1 1- KommiekcHOe poeKTHpOBaHUe MPOU3BOACTBEHHON CHCTEMBI MALITTHHOTO
P 1.4 oOydeHus: onpe/elieHrne MacitTaba mpoekTa, HOTPEOHOCTH B IaHHBIX, 17
CTpaTEeTUH MOJICTTMPOBAHUS M TPEOOBAHUS K Pa3BEPTHIBAHHIO.
CamocrositesibHas padora 24
CP1.1 | IIpopaboTka yueOHOro MaTepuaa JICKIHi 2.25
CP1.2 | IToaroroBka K J1abOpaTopHBIM paboTaM 8
CP1.3 | IloaroToBka K py0eXHOMY KOHTPOJIIO 3
CP1.4 | Ipyrue BUIBI CaMOCTOSTEIHHOU PabOTHI 10.75
2 Texnomorun MLOps
Jlekuun 16
2.1 | OOyueHmne MOJIEH U SKCIIEPHUMEHTHI 4
2.2 | llocTpoeHre 1 aBTOMaTH3aIMs KOHBEHEPOB MAIIMHHOTO OOYUYCHHSL. 4
2.3 | Pa3BepThIBaHME MOJIeJIei B TPON3BOICTBEHHON CUCTEME 4
24 Hepapxus moTpeOHOCTEH B TECTHPOBAHUN CHCTEM MAIIMHHOTO OOYUYEHHS. 4
MOHUTOPHHT, BaJIUAIMsI, ONITUMU3AIMS U 00CITy>)KUBaHHE MOJIesIel
JlaboparopHbie padoThl 17
P2 1- KommiekcHoe mpoeKTHpoBaHue Hp(\)’I/ISBO,[[CTBeHHOI\/‘I CHCTEMbI MAIIHHHOTO
P2 4 oOyuenwusi: Pa3BepTriBaHNE MOIeNel B IPOU3BOJICTBEHHON CUCTEME, 17
MOHUTOPHHT, BaJIHUIAIMsI, ONITUMU3AIMS U 00CITy>)KUBAaHHE MOJIesIel
CamocrosiTesibHasg paGora 22
CP2.1 | IIpopabGoTka yueOHOT0o MaTepuaa JeKIun 2
CP2.2 | IloaroroBka K JJabopaTOpHbIM paboTam 8
CP2.3 | IloarotoBka K py0exHOMY KOHTPOJIIO 3
CP2.4 | Ipyrue Buibl cCaMOCTOSTEIbHON pabOThI 9
3 DK3aMeH 30
CP3.1 | IToaroroBka K 5K3aMeHY 30




5.

YYEBHO-METOANYECKOE OBECIIEYEHHUE CAMOCTOSTEJBbHON
PABOTBI CTYJEHTOB

CaMocTrosTenbHas pa60Ta CTYACHTOB IO JUCHUIIIMHC obecneunBaeTCs ClIcAyromumMun y‘-IC6HO-
MCTOANYCCKUMHA MaTCpHualaMu:

1.
2.

3.

Pabouas nporpamMmma IUCHUIIIINHBL.

[lepeuenr yueOHON JTUTEpaTypbl M AOMOJHUTENBHBIX MAaTepPHAIOB, HEOOXOIUMBIX IS
OCBOCHMA AucuUIUMHBL [Pa3nen 7 PaGoueil mporpaMMbl IUCIUILTAHBI .

[lepeuens pecypcoB cetu «MHTEpHET», pEKOMEHAYEMBIX AJII CAMOCTOSTEIbHON pabOThI
Mpu OCBOCHMHM ucuUIUMHbI [Pa3znen 8 Paboueil mporpaMMbl IUCHUIUIMHBI .
Metoauueckue ykazaHus A OOy4yaroUMXcs MO OCBOCHHIO AUCHUILIMHBL [Pazmen 9
Paboueit nporpaMMbl AUCITUTIINHBI].

[lepeuens MHPOPMAIIMOHHBIX TEXHOJOTUMN, UCIIOIB3YEMbIX IPU U3YUYEHUU JTUCHUTUIMHBL,
BKIIIOYasi MEpeueHb MPOrpaMMHOTO oOecredeHus, HH()OPMAIMOHHBIX CIPABOYHBIX
cucteM wu npodeccmoHanbHbIX 0a3  gaHHBIX[Pasgenm 10 Paboueld  mporpamMmbl
JTACITUILINHBI |.

CTyneHThl MONYYalOT JOCTYN K YKa3aHHBIM MaTephallaM HauuHas C IEePBOTO 3aHATHS IO
mucuauiuimae, B coorsercTBuu ¢ OITOIT.

10



6. ®OHJ OLEHOYHBIX CPEJACTB JUIi HPOBEJIEHMS TEKYLIETO
KOHTPOJISI U MPOMEKYTOYHOIl ATTECTALUMH CTYAEHTOB MO
JTUCHUIJIMHE

®onnx  omeHouHbix cpenctB (POC) mmsa TpoBeNeHHMS TEKYIIEro KOHTPOJSA |
OPOMEXYTOUYHOW aTTeCTAllMM OOydYalomMXCsl 10 JUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMI ¢ yKa3aHHEM STanoB UX (OPMUPOBAHUS B MPOIECCE OCBOCHUS 00pa3zoBaTelIbHOM
nporpammel  (pazgen 1). ®OC obecrieunBacT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yJbTaTOB 00YUYEeHMs], 3aIJIAHUPOBAHHBIX JJIs1 AUCLIUTLIIMHBL.

@®OC Bxioyaer B ceosi:

— TIepeyeHb KOMIIETEHLMH C yKa3aHHWEM JTarnoB HUX (OPMUPOBAHUSA B IPOLIECCE OCBOCHUS
00pa30BaTeNbHON IPOrpaMMBbl;

— OIMCaHue MOoKa3arejaed U KPUTEPHUEB OLCHMBAHMS KOMIIETCHLIMM Ha Pa3jMYHBIX 3Talax HUX
dbopMupOBaHUs, ONMCAHUE 1Kl OLICHUBAHUS;

— THUNOBBIE KOHTPOJBHBIC 33JaHUs WM WHBIC MaTepuaibl, HEOOXOAUMBIC NI OIEHKU 3HAHUM,
YMEHHA, BIAJICHUI U (WJIK) OMbITa ACSITEILHOCTH, XapaKTEPUIYIOIIHE 3TAIbl (JOPMUPOBAHUS
KOMIIETEHIIUI B MPOLIECCE OCBOCHHS 00pa30BaTeIbHONU MPOrPaMMBI;

— METOJUYECKHE MaTepuaibl, ONPEIEINAIOIINE IPOLEIypbl OLIEHWBAHWUA 3HAHUMN, YMEHUH,
BIaJicHUd W (WIKM) OMbBITa JEATCIHHOCTH, XapaKTEPH3YIOIIUX I3Tarbl (OPMUPOBAHUS
KOMIIETCHIINH.

KoHTposib ocBoeHUS AUCUMILIMHBI MPOU3BOAUTCSA B cOOTBETCTBUM C [lojoxeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

@OC sBRsieTCs MPUIIOKEHUEM K JIaHHOM paboyeil mporpaMMe AUCIHUILTAHBL

11



7. IEPEYEHb YYEBHOM JIMTEPATYPbBI W JOHNOJHHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOJAUMBbIX JJIs1 OCBOEHUA JTUCIIUITJIMHBI

Jluteparypa
1. BbypkoB A. Umxkenepus mamuuaHoro ooyuenus. JIMK-IIpecc, 2022, 306 c.
2. Treveil M. et al. Introducing MLOps. — O'Reilly Media, 2020.

I[OHOJIHI/IT@JILHHC MaTepI/IaJIbI
https://vc.ru/u/639152-glowbyte/230302-5-stolpov-mlops
https://azure.microsoft.com/ru-ru/products/machine-learning/mlops/#features
https://azure.microsoft.com/ru-ru/resources/mlops-infographic/
https://github.com/Azure/mlops-v2
https://learn.microsoft.com/ru-ru/training/paths/build-first-machine-operations-workflow/

6. https://azure.microsoft.com/ru-ru/blog/mlops-blog-series-part-1-the-art-of-testing-
machine-learning-systems-using-mlops/

7. https://yandex.ru/g/machine-learning/11904260354/ - npakTUYecKre MPUMEpPHI IO TeMaM
Kypca

8.  https://yandex.ru/g/machine-learning/11895008770/ - nmpakTUYecKKe MPUMEPHI IO TeMaM
Kypca

9.  https://python-school.ru/blog/top-mlops-libs/ - 6ubauorexn MLOpS

orwdPE

12


https://vc.ru/u/639152-glowbyte/230302-5-stolpov-mlops
https://azure.microsoft.com/ru-ru/products/machine-learning/mlops/#features
https://azure.microsoft.com/ru-ru/resources/mlops-infographic/
https://github.com/Azure/mlops-v2
https://learn.microsoft.com/ru-ru/training/paths/build-first-machine-operations-workflow/
https://azure.microsoft.com/ru-ru/blog/mlops-blog-series-part-1-the-art-of-testing-machine-learning-systems-using-mlops/
https://azure.microsoft.com/ru-ru/blog/mlops-blog-series-part-1-the-art-of-testing-machine-learning-systems-using-mlops/
https://yandex.ru/q/machine-learning/11904260354/
https://yandex.ru/q/machine-learning/11895008770/
https://python-school.ru/blog/top-mlops-libs/

8. IEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBIX JLJISI
CAMOCTOATEJBHOU PABOTBI TP OCBOEHUH JTUCIIUIIJIMHbI

1. Caiit yauBepcureta: http://bmstu.ru
2. Poccuiickas rocymapcTBenHas oudmnoreka. http://www.rsl.ru.

3. l'ocynapctBennas myoIuaHas Hay4YHO-TEXHUYECKas oubaroTeka Poccun.
http://www.gpntb.ru.

4. bubmuoreka MI'TY um. H.D. baymana. http://library.omstu.ru.

5. Hayuno-texumueckass OubOmuoreka K® MITY um. H.D. baymana. http://library.bmstu-
kaluga.ru.

6. Hayunas snexrponnas 6ubnuoreka hitp://eLIBRARY.RU.

7. DneKTpoHHO-OMOIMOTEeYHAs CCcTeMa u31aTelibeTBa «Jlauby hitp://e.lanbook.com.

8.  DJeKTpOHHO-OMONMOTeYHass  cucTeMa  «YHHBEPCHUTETCKass  OMONMOTeKa  OHJIAWH»
http://biblioclub.ru.

9. DnekTponHo-oMbMoTeYHas cructema «[PRbooks» http://www.iprbookshop.ru.

10. DnexTponHo-6ubmroTeynas cucrema (ObC) «tOpaiit» https://biblio-online.ru.

11. LenTpanpHas Oubimoreka oOpazoBaTeabHbIX pecypcoB MunoopHayku PO, www.edulib.ru.
12. Enunas xosutekiust udpoBbix 00pa3oBaTeabHbIX pecypcoB http://school-collection.edu.ru.
13. ®enepanbHbI HEHTP HHPOPMALIMOHHO-00pa3oBaTenbHbIX pecypcoB. http://fcior.edu.ru.

14. Caiit U3narensctBa MI'TY um. H.D. baymana https://bmstu.press/
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9. METOJMYECKHAE VYKA3AHUSA IS CTYAEHTOB IO OCBOEHWIO
JTACIATITAHBI

[Ipuctynas k pabore, KaXIbld CTYAEHT JOJDKEH MPHUHHMATh BO BHUMAaHHE
HWDKECIIEAYIOLIHE TTOT0KEHUS.

JlucuMiiimHa 1mocTpoeHa Mo MOJYJIbHOMY NPUHLHUITY, KaKIAbIH MOJYJb IPEJICTaBIISIET
cOOOM JIOTMYECKH 3aBEpLICHHBbIN pa3fen MTUCUMIUIMHBL. JMCUUIUIMHA NeJIUTCS HAa TPH MOXYJSA
(BKJTFOUAs SK3aMEH).

Ha nepBoMm 3aHATHM CTyIEHT mHojy4daeT MH(OpMAIMIO A JOCTyNA K KOMILIEKCY
METOIMYECKUX MAaTEPUAIIOB 110 AUCLUILIIMHE.

JleK1iMOHHBbIE 3aHATHSA TOCBSIIEHBl PACCMOTPEHHUIO KIIFOUYEBbIX, 0a30BbIX MOJI0XKEHUN
Kypca 1 pa3bACHEHHUIO YI€OHBIX 3aJJaHU/, BBIHOCUMBIX Ha CAMOCTOSITEIIbHYIO TPOPAOOTKY.

JlaGopaTopHble padoOThHI MpETHA3HAUCHBI JUIA NMPUOOPETEHUS ONBITA MPAKTHYCCKOU
peanu3al OCHOBHOW NPOQecCHOHATBHON 00pa3oBaTeIbHON NporpaMmbl. Meroandeckue
JOKYMEHTbl K JabopaTOpHbIM paboTaM mHpopabaTbiBalOTCAd CTYIAEHTaMH BO  BpeMs
CaMOCTOSITENIbHOW TOATOTOBKU. HeoOXoauMblil ypOBEHb MOATOTOBKH KOHTPOJHUPYETCS Mepen
poBe/ieHUueM J1a00paTOpHBIX padoT.

[IpakTuyeckasi IOAroTOBKA MIPU peanu3aluy yueOHOM IUCIUIUIMHBI OPraHU3yeTCs IyTeM
IPOBE/ICHUS] CEMUHApOB, MPAKTUUECKUX 3aHATUM, NPaKTUKYMOB, J1a0OpaTOpHbIX paboT u
UHAUBUAYAJIbHBIX  M(WIM) TPYNIOBBIX KOHCYJbTAallMM, NpeaycMaTpUBAIOIIUX  y4acTHE
o0yyaroluxcsi B BBINOJHEHUM OTAEIBHBIX JJIEMEHTOB pPa0OT, CBS3aHHBIX C Oyaymien
po(hecCUOHATILHON e TENbHOCTHIO.

IIpakTHyeckas MOATOTOBKA MOXET BKJIIOYaTh B ceOsl OTJENIbHBIE 3aHATUS JIEKIIMOHHOTO
TUIA, KOTOpBIE TIPEAYCMAaTPHUBAIOT TiepeAady ydeOHOH HHPOpManuu OO0YyYarolmMCs,
HEOOXOAUMOW  JuId  IOCIENYIOIIEro  BBINOJHEHHs  paboT, CBA3aHHBIX ¢  Oya;ymien
po(hecCUOHATILHON e TENbHOCTHIO.

CaMocTosiTe1bHasi padoTa CTYAECHTOB BKIJIIOYAET CJENYIOIIME BHUABL: MpopaboTKa
yueOHOro MaTepuaia JeKIuH, TOAr0TOBKa K J1abopaTOpHBIM paboTaM, MOATOTOBKA K dK3aMEHY,
HOJArOTOBKA K pPYOEKHOMY KOHTpOJIfO. Pe3ynabTarel Bcex BHJOB pabOThl  CTYJIEHTOB
dopMupyroTCs B BUJE JIMYHOIO PEUTHHIA, KOTOPBIM YUHUTHIBAETCS Ha MPOMEKYTOUHOU
arrectauuu. CamoctosiTenbHas padoTa MperycMaTpuBaeT HE TOJIBKO NMPOpabOTKy MaTepuanoB
JeKUMHA, HO M HUX paclIMpeHHe B pe3ylibTaTe TIOUCKA, aHallu3a, CTPYKTypUPOBAaHUSA U
OpPEJCTaBICHUs B KOMIIAKTHOM BHJIE€ COBPEMEHHOW HMH(POPMALMM M3 BCEX BO3MOXKHBIX
MCTOYHUKOB.

Texkymmii KOHTPOJIb NPOBOAUTCA B TEUEHHE KaXJOrO MOAYNS, €ro HTOTOBBIE
Pe3yNIbTaThl CKJIABIBAIOTCS U3 OLEHOK M0 CIEAYIOIINM BUaM KOHTPOJIbHBIX MEPOIPUSTHI:

- Py0OexHbIi KOHTPOJIb.

OcBoeHME AMCUMIUIMHBI M €€ YCHEIIHOE 3aBeplleHHWE Ha CTaJuu MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO TPHU PEryJsipHOil paboTe BO Bpems ceMecTpa U IUIaHOMEPHOM
MPOXOXKACHUN TEKYyIIero KOHTposiss. HabpaTh pedTHHT MO BceM MOAYNSM B Ka)XJI0M CEMECTpE,
OPOUTH MO KaXIAOMY MOAYIIO IUIAHOBBIE KOHTPOJIBHBIE MEPONPUATHA B  TEUEHUE
HK3aMEHALIMOHHOW CECCUM HEBO3MOXKHO.

Jlns 3aBepiieHust pabOThl B CEMECTpPE CTYAEHT JOJKEH BBINOJHUTH BCE KOHTPOJIbHBIE
MEPONPUSITHUSL.

IIpoMe:kyTouHasi aTTecTanMs [0 JUCHUIUIMHE TPOXOJUT B (opMe »HK3aMeHa,
KOHTPOJIMPYIOIIETO OCBOEHHE KIIOYEBBIX, 0A30BBIX MOJIOKEHUN AUCHMILIAHBI, COCTaBIISIOLINX
OCHOBY OCTaTOYHBIX 3HAHUI 110 HEM.

MeToauKa OLEHKH 110 PEHTHHTY

CryneHT, BBITOJHUBIINN BCE MPEyCMOTPEHHbBIE YUeOHBIM TJIAHOM 3aJ[aHUs U CHIAaBIINN
BCE€ KOHTPOJIbHBIE MEPONPUSTHS, MOJIy4aeT UTOTOBYIO OLEHKY IO TUCIUIUIMHE 3a CEMECTp B
COOTBETCTBHUH CO IIKAJION:

\ PeiiTuHT \ Ouenka Ha YK3aMeHe ’
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85—100 OTIIMYHO

71 -84 XOpOLIO

60— 70 YIOBJIETBOPUTEIIHHO
0-59 HEYIOBJIETBOPUTEIILHO

OneHuBanue IUCLMIUIMHBL BeAeTcs B cOOTBeTCTBMM C [lonokeHneM o Tekylem
KOHTpOJIE YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTectauuu ctyaeHtoB MI'TY um. H.O. baymana.
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10. IEPEYEHb HMH®OPMAIIMOHHBIX TEXHOJOI'WH, HUCHOJIb3YEMbBIX
I1PU N3YYEHUHU ANCHUIIVINHBI, BKJIIOYASA INEPEYEHDb
IMPOI'PAMMHOI'O OBECIIEYEHMNS, NHOOPMALIMOHHbBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmannoHHble TEXHOJIOTHM:

— OnektpoHHas wuH(pOpManHMoHHO-0Opa3zoBatenbHas cpena MITY  um. H.D. bBaymana
o0ecrieynBaeT JOCTYN K Y4E€OHBIM IUIaHaM, pa0O4YMM MporpaMMaM IUCHUIUIMH (MOIyJei),
porpaMMaM MPaKTHUK, IEKTPOHHBIM y4EOHBIM HM3AAHUSM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcaM, yKa3aHHBIM B pa0OuMX MporpaMMmax AMCHUIUIMH (MOJyJEH), mporpaMmax MpPaKTHK,
dbopMupoBaHUE 3TEKTPOHHOTO MOPT(HOINO 00ydarOIIerocs, B TOM YHUCJe COXpaHEHHE ero padoT
U OLEHOK 3a 3Tu paboThl. IlpegycmoTpeHa BO3MOXHOCTh CHHXPOHHOTO W ACHHXPOHHOTO
B3aMMOJICHCTBHSl CTYJEHTOB W TMpEnojaBaTesiel MOCPEACTBOM TEXHOJNOTUH M CIYyXO0 10
NEPEChUIKE U TOJTYYECHHUIO DJICKTPOHHBIX COOOIICHUH MEXIy MOJb30BATEIsIMH KOMITBIOTEPHOM
cetu MHTEpHET.

Bosmosknoe nporpammuoe obecneuenne: Linux; Docker; Git, Python, Spark, SparkML, Spark
Streaming, MLFlow, dvc, Docker, K8s, Pandas, PostgreSQL, Apache Spark, Hive

HNupopmanuoHHbIE CIPABOYHbIE CUCTEMBbI:

- HudopmanronHo-mipaBoBas cuctema «I"apanT» http://www.garant.ru;
- Wudopmarmonno-npasosas cucrema «Koncymnprant [Liroc» http://www.consultant.ru;
- Omnnaita-6ubmmorexa coodmectsa IEEE https://ieeexplore.ieee.org/Xplore/home.jsp

IIpodeccnonanbubie 6a3bl JaAHHBIX:

~ https://otus.ru/lessons/ml-bigdata/

~ https://azure.microsoft.com/

- https://ods.ai/ - MexayHapoHOE COOOIIECTBO, 00BETUHSIONICE CIIEIHATICTOB,
uccrenoBaTesell ¥ HH)XEHEepOB, cBsi3aHHbIX ¢ Data Science

- https://opentalks.ai/ - Benyias He3aBUCHUMast OTKPBITast KOH(EPEHIINS 110 HCKYCCTBEHHO-
My HHTEIUIeKTYy B Poccun

- http://airussia.online/#titul - Kapra rckyccTBEHHOTO HHTEIICKTa

- https://aireport.ru/ - Anbmanax "VMcKyccTBEHHBIN HHTEILIEKT" — 3TO PETYJISPHBIH cOOp-
HUK QaHAJTUTHIECKHX MATEPHAJIOB IO OTPACIH UCKYCCTBEHHOTO MHTEIUIEKTa B Poccuu u mupe

- https://ict. moscow/projects/ai/ - baza 3uanuii mo N

- https://www.kaggle.com/ - Coo6riectBo mo MU u mammaaOMYy 00y4deHn0/ OTKPHITHIC
HaOOPBI TAaHHBIX

- http://raai.org/ - Poccuiickas acconuanus KCKYCCTBEHHOTO HWHTEIICKTA

- https://rparussia.ru/ai/ - [Toptan 0 poOOTH3AIMK U HCKYCCTBEHHOM HHTEJUIEKTE

- http://datamonkey.pro/ - Uudopmarmonusiii mopran mo uzyuenuio SQL u Excel s
aHaJM3a JaHHBIX

- https://dzone.com/ - caiit, mocBsIEHHBII Bonpocam pazpabotku [10

- https://habr.com/ - HoBocTroii mopran B obmactu U T-rexHom0rmit

- http://www.thg.ru/software/ - mopra 1Mo KOMIBIOTEPHBIM TEXHOJIOTHSIM

- http://citforum.ru/ - TToptan o HHGOPMATMOHHBIM TEXHOJIOTHSIM C OHJIAWH-OMOINOTEKOM
- https://xakep.ru/ - [TopTai Mo KOMITEIOTEPHOM OE30MACHOCTH

- https://www.it-world.ru/ - Mup uHOpMAIIMOHHBIX TEXHOIOTHIt

- http://datareview.info/ - [Topran no nHGOPMALIMOHHBIM TEXHOJIOTUSIM

- https://yandexdataschool.ru/ - [1Tkosa ananu3a TaHHBIX

- http://data.gov.ru/ - [Toptan oTKpBITHIX HaHHBIX PO
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- https://hubofdata.ru/dataset - ITakeTbl OTKPBITBIX JAHHBIX

- https://stepik.org/ - o6pa3oBarenbHas oHIalH-TUIATGOPMA 110 HHPOPMAIIMOHHBIM TEXHO-
JIOTHUSAM

https://cyberleninka.ru/ - HayuHast anekTpoHHas OMOIUOTEKA

- https://scholar.google.com/ - Axagemus Google

- https://ieeexplore.ieee.org/Xplore/home.jsp - Onnaiin-6utbauoreka coobiiectsa IEEE

- https://proglib.io/p/top-30-resursov-s-dannymi-dlya-mashinnogo-obucheniya-2022-03-31
- KOJUICKIOUN JaHHBIX.

- https://dzen.ru/media/machinelearning/spisok-potriasaiuscih-freimvorkov-bibliotek-i-
programmnogo-obespecheniia-dlia-mashinnogo-obucheniia-po-iazykam-
62690d815790984317b42212 - OcHoBHBIE PpEHMBOPKH IS L€ MAIIHHHOTO OOYYEHUSA U HC-
KYCCTBCHHOI'O MHTCJIJICKTA

- https://vc.ru/u/1167333-yuriy-katser/457844-spisok-materialov-i-keysov-primeneniya-
ml-i-ds-v-promyshlennosti - Cricox mMatepraaoB u keiicoB npumeHenns ML u DS B ripombiiir-
JICHHOCTHU

- https://developing-andesaurus-ebc.notion.site/ - Kkypchl B MaTepPHAIIBI IO HCKYCCTBEHHOMY
HHTCJUICKTY

- https://mlinproduction.com/

- https://mlops.community/

- https://madewithml.com/
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11. OMACAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM
JJIAA U3YUYEHUSA JUCHUITVINHBI

Hepequb MaTCprAJIbHO-TCXHUYCCKOI'O oOecreycHus JUCHUITIINHBI

Ne,

w/n Bun 3ansarui Bua v HamMeHOBaHUE 000PY/10BAHUS

1 Jlekuun CHEIHAIEHO 000PYI0OBaHHBIC ayUTOPHH C
MYJIbTUMEAUMHBIMU CPEACTBAMHU, CPEICTBAMU
3BYKOBOCIPOU3BCACHUA U UMCIOIIIMMHU BbIXOJ B CCTh
HuTepHeT; moMeleHus A IPOBEACHUS ayIUTOPHBIX
3aHATHN, 000PYIOBAaHHBIC YUeOHOU MEOECIBIO; AYAUTOPHH
OCHAIIIEHHbIE KOMIIBIOTEPAMH C AOCTYIIOM K 06a3am
JIAaHHBIX U ceTu VIHTepHET; CTyIuu; KOMIIbIOTEPHBIC
KJIACCBI.

2 | JlaGopaTopHble pabOTHI CHeNHaTbHO 000PY/IOBAaHHBIE aAYTUTOPHH C
MYJIbTUMEMHHBIMU CPEJCTBAMH, CPEJICTBAMHU
3BYKOBOCIIPOM3BEACHHUS H UMEIOIIMMHU BBIXOJ] B CETh
WHTepHeT; mOMEIeH s A1l TPOBEACHHUS ayAUTOPHBIX
3aHATHN, 000pPYIOBAaHHBIC YUeOHON MEOEIBIO; ayIUTOPUN
OCHAII[CHHBIE KOMIIBIOTEPAaMH C JIOCTYIIOM K 0a3am
JAHHBIX ¥ ceTH VIHTepHeT; CTyI1H; KOMIIBIOTEPHBIC
KJIaCCHI.

3 | CamocrositenpHast pabora | 6ubimoreka, mMeromas paboune Mecra JUIs CTyICHTOB;
BBICTABOYHBIC 3aJIbl; AYIUTOPHHU, OCHAILICHHbIC
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTH MHTepHeT.
ConMoKyIbTypHOE IPOCTPAHCTBO YHUBEPCUTETA
IMO3BOJIACT CTYACHTY KaUCCTBCHHO BBINIOJIHATH
CaMOCTOSTEIILHYIO paloTy.
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