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1. INTAHUPYEMBIE PE3VJIBTATbBI OBYYEHHUA 110 JUCHUIIJIMHE
MOAYJIO), COOTHECEHHBIE C IIVIAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHUA OBPA30OBATEJBHOMN NPOT'PAMMBI

Hacrosmas paGouas nporpaMma TUCHUIUIMHBI YCTaHABIMBAeT TPeOOBAaHUS K 3HAHUIM
U YMEHHUSAM CTY/ACHTA, a TaKXKe ONpEeAesieT COAepKaHWe M BUIbl YYEOHBIX 3aHATHH H
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 mpodeccHoHaTFHOW 00pa30BaTENFHONW NPOTPaMMOM IO HAIPABICHUIO
noarotoBku 09.03.01 «MHpopMaTHKa ¥ BEIYUCTUTEIbHAS TEXHUKAY,

* Yuebubm ranom MI'TY um. H.D. baymana no nanpasnenuto nmoarorosku 09.03.01
«MHdopmaTrka 1 BHIYUCIUTEIbHAS TEXHUKA.

[lpy  ocBOEHMM  JMCUMIUIMHBI  IUIAHHpYETCs  (OPMHPOBAHHE  KOMIICTEHIIH,
npenycmorpeHHbix OIIOII Ha ocHoBe ®I'OC 3++ no HampasieHuto noarotosku 09.03.01
«MHpOpMaTHKA M BEIYMCIUTENbHAS TEXHUKA» (YPOBEHb OaKajaBpHara)

Kox xomnerenuuu Dobm
10 PIOC 3++ PMYJHPOBKA KOMIIETEHIIHH
IIpodeccrnonanbHbIe KOMIIETEHIIUA
[1K-6
(09.03.01/05
CrcTeMb! Crioco0eH pa3pabaTeiBaTh U MPUMEHSITH METO Bl MAIIMHHOTO
oOyueHwusl I pelIeHUs 3a1a4

HCKYCCTBEHHOT'O

WHTEJIJICKTA)

Jlnst kaTeropuil «3HaTh, YMETh, BIAJETh» IUIAHUPYETCS JIOCTHIKEHUE pE3yJIbTaTOB
oOyuenuss (PO), BHOCAIMX Ha COOTBETCTBYIOIIMX YPOBHSAX BKJIaA B (OpPMHpPOBAHUE
KOMIIETEHIIMM,  MPEeAyCMOTPEHHBIX  OCHOBHOM  MpogeccHOHalbHOM  00pa3oBaTeNIbHOMN
IpOrpaMMoi (Tab. 1).



Taoauna 1. Uaaukatopel 1OCTHKEHUS KOMIIETCHITUU

1

2

3

Komnerennusi: kox mo ®I'OC
3++, popmyanpoBka

HNuaukaropsl

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

I1K-6

(09.03.01/05 Cucrembr
HCKYCCTBEHHOT'O MHTEJICKTA)
CrniocoOeH pa3pabarbiBaTh U
MPUMEHSATh METO/IbI MAITUHHOTO
o0y4eHHs ISl pelIeHUs 33124

3HATH

- CTaTUCTUYECKHUE METO/Ibl aHAJIN3a ITaHHBIX

- IPUHIUIIBI U METObI MAIIMHHOTO O0y4Y€HUSs!, TUIIBI U
KJIACChI 3a/1a4 MAIIMHHOTO 00yYEHHSI, METOI0JIOT IO
ML Ops

- METO/Ibl U KPUTEPHUH OLIEHKU KadecTBa Mojiesei
MalIMHHOTO O0yUYeHUs

- KJIaCCUYECKUE METO/bl U AJITOPUTMbI MAIIUHHOTO
o0OyueHus: IPEeIUKTUBHbBIE — 00yUEHHUE C YUUTEIEM,
JECKPUNTUBHbBIE — 00ydeHHe 0e3 yUuTens

YMETb

- COIIOCTABUTh 3aJja4aM IIPEeIMETHON 00JaCTH KJIacChl
3aJ1a4 MallMHHOTO 00y4YeHuUs

- HCIIOJIb30BaTh CTATUCTHYECKNE METO/IbI aHAIN3a
JAHHBIX TPU PEIICHUH 3a/1a4 MAIIMHHOTO O0yUYeHUS

- OIPENENSITh KPUTEPUH U METPUKH OLIEHKU
PE3YJIbTaTOB MOZEINPOBAHUS IIPH IIOCTPOEHUH CUCTEM
HCKYCCTBEHHOI'O MHTEIIJIEKTA B UCCIEAyEeMOM 001acTu
- IPOBOAUTH CPABHUTENBHBIN aHATN3 U OCYLIECTBIISATh
BBIOOp, HACTPOUKY MPU HEOOXOAMMOCTH Pa3padOTKy
METOJIOB M JITOPUTMOB ISl PEILIEHUS 3aa4
MalIMHHOTO 00y4YeHus

®opMbl 00yUeHHS:

®dpoHTaNBbHAS U TPYIIIOBas (OPMBI.

MeToabl 00yyeHus1:

CrnoBecHblit MmeTo o0ydenus (JIekiun)
Hao0mronenue u UcciiemoBareibCKUA METO/T
(JTaboparopubie pabOThI)

Meton npobinemHoro ooyuenus(CamocTosTenbHas
pabora)

AKTHBHbIE 1 HHTEPAKTHBHbIE METO/IbI 00y4eHHUSI:
00CyXIeHUE MPAKTUYECKUX MPUMEPOB Ha JCKIUAX




2. MECTO JUCOMIIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMbI

Hucuummuaa BxoauT B 0ok bl «/luctumimbel  (Momynu)» 00pazoBaTebHOMN
nporpammbl  OakanaBpuata mo HamparieHuio 09.03.01 «MudbopmaTtnka u BbIYHUCIUTEIbHAS
TEXHUKAa.

W3ydyeHue AMCHUIIMHBI TpEANOJaraeT IMpelIBapUTEIbHOE OCBOCHUE CIIEAYIONIUX
JUCITUIUIMH y4eOHOTO TUIaHa!

— MeTtoapl MammuHHOTO 00yUeHus u 1UU;

- MeTtoibl ri1y00KOro 00y4eHus;

OcBoeHne JaHHON JAWCHUILTMHBI HEOOXOIUMO KaK IMPEIIIeCTBYIONIee I CICTyIONIX
JTUCIUILIMH 00pa30BaTeIbHOM MIPOrpaMMBI:

- MexaucuuIIMHapHblid KypCOBOU IPOEKT;

- IToaroroska u 3amura BKP.

OcBoenue yueOHON TUCHMIUIMHBI CBSA3aHO C (OPMHPOBAHHUEM KOMIETEHIUH C Y4EeTOM
matpunibl komnetenuuid OIIOIl nns  nampaBnenus (ypoBeHb OakanaBpuara): 09.03.01
NudopmaTrka v BEIYUCIUTEIIbHAS TEXHUKA.



3. OBBEM JJUCIUIIJINHBbI

O6mmii 00beM NHUCHMIUIMHBI COCTaBiseT 4 3adeTHble eauHULbBl (3.e.), 144
aKaJIeMUYECKHUX yaca (108 ACTPOHOMUYECKHUX 4acoB). B TOM 517 () (K
1 cemectp — 4 3.e. (144 ax.4.).

Ta6auna 2. O0pEM TUCIMIUTMHEI 110 BUJIaM yUeOHBIX 3aHATHH (B aKaJJIEMUYECKHIX 9acax)

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

1
OO0BbeM TUCITUTIIINHBI 144 144
AyautopHasi pabora* 68 68
Jlexmun (JI) 34 34
Jlaboparopusie paboTs (JIP) 34 34
CamocrositesbHasi 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 camoctosiTenbHoON pabotel | 19.75 19.75
Buja npoMexyTOYHOI aTTeCTALMH 9K3amMeH

*B TOM 4HCIe, B POpMe MPAKTHYECKON MOTOTOBKH



4. COJEPXKAHUE JUCHUIJINHBI, CTPYKTYPUPOBAHHOE 11O MOJYJSAM YYEBHOW JUCIUIIINHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIN ACTPOHOMUNYECKUX YACOB U BUJ1OB YYEBHbBIX

3AHSITUI

Tabauua 3. Conep:xaHue TUCIUILUIUHbBI

Buael 3anaruii*, yacel Komnerenuuu, Tekyluii KOHTPOJIbL Pe3yJIbTATOB 00y4eHHus
3aKpenieHHbIe 32 Banast
Ne n/m Tema (HazBanue) Moay.Is1 o

( ) Moy J C JP | CP | Temoii (kox mo ®I'OC ( Cep:" ) ®opmbI (vun/

3++) HeAeH MAaKCc)

1 cemectp

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

2 Texnonorun MLOps 16 0 17 | 22 | 1K-6 17 Pybexiii koutpom, 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 Yacel
1 Brenenue 8 MLOps
Jlekuuu 18
Beenenne B qucuumuinay. OCHOBHBIE TIOHSTHS, TPUHIHUIIBL. AHAIN3
1.1 | TexHONoTMYeCKHX IIaTGOpM U perieHui B obmactu DevOps s 4
MalmHHOTro 00y4enus. Hanpasnenus npaktuueckoro BHeapenust MLOps
OcHoBHBIE 3Tanbl pa3padoTku ML-perieHuii: OT MpoTOTHIIA 10
1.2 | moaroroBku K production. HempepsiBubiii MLOps-konBeiiep. MuTerpamus 4
DevOps ¢ nnxeHepureil TaHHbIX
1.3 | ®peiiMuHT IPOOIIEM MAIIMHHOTO 00YUEHHSI ¢ y4eTOM OM3Hec-IIeTIeH 2
14 Coznianue apXUTEeKTYpbl MAIIMHHOTO O0Yy4Y€HUS U pelIeHUs TPOOIIEMBI C 4
JAHHBIMU
1.5 | IlogroroBka u 06pabOTKa JaHHBIX 4
JlaboparopHbie padoThl 17
1P1 1- KommiekcHOe poeKTHpOBaHUe MPOU3BOACTBEHHON CHCTEMBI MALITTHHOTO
P 1.4 oOydeHus: omnpe/esieHrne MaciTaba 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 Buabl CaMOCTOSITEIHLHOM pabOThHI 10.75
2 Texnomorun MLOps
Jleknum 16
2.1 | OOyueHmne MOJIEN 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 np(31/13Boz[0TBeHH017I CHCTEMbI MAIIHHHOTO
P2 .4 o0ydenusi: PazBepTeiBaHne MO/IeNIel B MPOM3BOICTBEHHON CHCTEME, 17
MOHUTOPHHT, BaJIUIAIMs], ONITUMHU3AIMS U 00CITy>)KUBAaHHE MOJIesIei
CamocrosiTeibHas pabora 22
CP2.1 | IIpopabGoTka yueOHOTO MaTepuaa JeKIun 2
CP2.2 | IloaroroBka K JJabopaTOpHbIM paboTam 8
CP2.3 | IloarotoBka K py0exHOMY KOHTPOJIIO 3
CP2.4 | Ipyrue Buibl CaMOCTOSITEIbHON paboOThI 9
3 DK3aMeH 30
CP3.1 | IToaroroBka K 5K3aMeHY 30




5.

YYEBHO-METOANYECKOE OBECIIEYEHHUE CAMOCTOSTEJBbHON
PABOTBI CTYJEHTOB

CaMocTrosTenbHas pa60Ta CTYACHTOB IO JUCHUIIIMHC obecneunBaeTCs ClIcAyromumMun yqe6H0-
MCTOANYCCKUMHA MaTCpHualaMu:

1.
2.

3.

Pabouas nporpamMmma IUCHUIIIINHBL.

[lepeuenr yueOHON JTUTEpaTypbl M AOMOJHUTENBHBIX MAaTepPHAIOB, HEOOXOIUMBIX IS
OCBOCHMA JucuUIUMHBl [Pa3nen 7 Paboueil mporpaMmbl IUCIUILTAHB .

[lepeuens pecypcoB cetu «MHTEpHET», pEKOMEHAYEMBIX AJII CAaMOCTOSTEIbHON pabOThI
IPU OCBOCHHUH JUCIHILTUHBI [Paznen 8§ Pabodeii mporpaMMbl TUCITUTUIAHEI .
Metoauueckue ykazaHus A OOy4yaroUMXcs MO OCBOCHHIO AUCHUILIMHBL [Paznen 9
Paboueit nporpaMMbl AUCITUTIINHBI].

[lepeuens MHPOPMAIIMOHHBIX TEXHOJIOTUMN, UCIIOIB3YEMbIX IPU U3YUYEHUU JUCHUILTUHBL,
BKJIIIOYas MEPEYeHb IPOrPaMMHOTO oO0ecredeHus, HH(POPMAIMOHHBIX CIIPAaBOYHBIX
cucteM u mnpodeccuoHanbHbIX 0a3  nanubix[Pazmen 10 Pabouelr  mporpamMmbl
JTACITUILINHEI |.

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

10



6. ®OHJ OLEHOYHBIX CPEJICTB JUIi NPOBEJIEHHMS 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 00pa3oBaTelIbHOM
nporpammel  (pazgen 1). ®OC obecrieunBacT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yJbTaTOB 00YUYEeHMs], 3aIJIAHUPOBAHHBIX JJIs1 AUCLIUTLIIMHBL.

@®OC Bxioyaer B ceosi:

— TIepeyeHb KOMIIETEHLMH C yKa3aHHWEM JTarnoB WX (OPMUPOBAHHUS B IPOLIECCE OCBOCHUS
00pa30BaTeNbHON IPOrpaMMBbl;

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

— THIIOBBIE KOHTPOJIGHBIC 3a/IaHMsI WJIM HHBIE MaTepHalibl, HEOOXOAMMBIE /Ul OLEHKH 3HAHUH,
YMEHMM, BIaJIeHUI U (WJIK) ONbITa AESITEIbHOCTH, XapaKTEpU3YIOIINE 3Tallbl (POPMUPOBAHUS
KOMIIETEHIIUI B MPOLIECCE OCBOCHHS 00pa30BaTeIbHONU MPOrPaMMBI;

— METOJUYECKHE MaTepuaibl, ONPEIEINAIOIINE IPOLEIypbl OLIEHWBAHWUA 3HAHUMN, YMEHUH,
BIAJCHUA W (WJIM) OMbITa JCSATEIbHOCTH, XapaKTEPH3YIOUIMX ATarbl (HOPMUPOBAHHUS
KOMIIETCHIINH.

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

OOC sBRsieTcs MPUIIOKEHUEM K IAaHHOUM paboyeil mporpaMMe AUCIHUILTAHBL

11



7. IEPEYEHb YYEBHOH JIMTEPATYPbBI W JOHNOJHHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOJUMBbIX JIJIS1 OCBOEHUA JTUCIIUIIJIMHBI

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

I[OHOJIHI/ITGJILHLIC 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/ - npakTu4ecKkue MPUMEPHI 110 TeMam
Kypca

8.  https://yandex.ru/g/machine-learning/11895008770/ - nmpakTu4ecKre MPUMEpPHI IO TeMaM
Kypca

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

orwdPE
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8. IEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBIX LIS
CAMOCTOATEJBHOU PABOTBI ITPM OCBOEHUH JTUCIUAIIJIMHbI

1. Caiit yauBepcureta: http://bmstu.ru
2. Poccuiickas rocymapcTBenHas oudmunoreka. 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.bmstu.ru.

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

6. Hayunas snexrponnas 6ubnmuoreka http://eLIBRARY.RU.

7. DneKTpoHHO-OMOIMOTEeYHAsE cCUcTeMa u31atesibeTBa «Jlauby hitp://e.lanbook.com.

8.  DJeKTpoHHO-OMONMOTeYHast  chcTeMa  «YHHBEPCHUTETCKass  OMOJMOTeKa  OHJIAWH»
http://biblioclub.ru.

9. DnekrponHo-OuOMOTEeYHas cuctema «[PRbooks» http://www.iprbookshop.ru.

10. Dnexkrporno-oubmoreunas cucrema (ObC) «Opaiit» https://biblio-online.ru.

11. LenTpanpHas Oubimoreka oOpazoBaTeabHbIX pecypcoB MunoopHayku PO, www.edulib.ru.
12. Enunas xosutekiust udpoBeix 00pa3oBaTeibHbIX pecypcoB http://school-collection.edu.ru.
13. ®enepanbHbI HEHTP HHPOPMALIMOHHO-00pa3oBaTelbHbIX pecypcoB. http://fcior.edu.ru.

14. Caiit U3narensctea MI'TY um. H.D. baymana https://bmstu.press/
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9. METOJMYECKHAE YKA3AHUSA JJISI CTYAEHTOB IO OCBOEHWIO
TACIHATITAHBI

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

JlucuMiiimHa MocTpoeHa Mo MOJAYJIbHOMY NPUHLUITY, KaKIAbIH MOIYJb IPEICTaBIISIET
cOOOM JIOTMYECKH 3aBEpLICHHBbIN pa3fen ITUCUMIUVIMHBL. JIMCUUIUIMHA JeNUTCS Ha TPU MOAYIA
(BKJTFOUAs SK3aMEH).

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

JleK1iMOHHBbIE 3aHATHSA TOCBSIIEHBl PACCMOTPEHHUIO KIIFOUYEBbIX, 0a30BbIX MOJI0XKEHUN
Kypca 1 pa3bICHEHHUIO YU€OHBIX 3aJaHHi, BBIHOCUMBIX Ha CAMOCTOSTENIbHYIO TPOPabOTKY.

JlaGopaTopHble padoOThHI MpETHA3HAUCHBI JUIA NMPUOOPETEHUS ONBITA MPAKTHYCCKOU
peanM3alii OCHOBHOW IpogdeccnoHalbHOM 00pa3oBaTeabHOM IporpaMMbl. Metoauueckue
JOKYMEHTbl K JabopaTopHbIM paboTaM mnpopabaTblBalOTCs CTYIAEHTaMH BO  BpeMs
CaMOCTOSITENIbHOM 1MOoAroToBKM. HeoOXoaumblil ypOBEHb MOATOTOBKH KOHTPOJIMPYETCS MEpen
poBe/ieHUueM J1a00paTOpHBIX padoT.

[IpakTuyeckasi IOAroTOBKA IPU peasin3alMi y4eOHOM TUCIHUIUIMHBI OPTaHU3YeTCs IIyTeM
IPOBE/ICHUS] CEMUHApOB, IMPAKTUUYECKUX 3aHATUH, NPaKTUKYMOB, JaOOpaTOpHbIX paboT H
UHAUBUAYAJIbHBIX  M(WIM) TPYNIOBBIX KOHCYJbTAallMM, NpeaycMaTpUBAIOIIUX  y4acTHE
o0yyaroIuxcsi B BBINOJHEHUM OTHEIbHBIX JJIEMEHTOB paboT, CBA3aHHBIX ¢ Oyxayuei
po(hecCUOHATILHON e TENbHOCTHIO.

IIpakTHyeckas MOATOTOBKA MOXET BKJIIOYaTh B ceOsl OTJENIbHBIE 3aHATUS JIEKIIMOHHOTO
TUIA, KOTOpBIE TIPEAYCMAaTPHUBAIOT TiepeAady ydeOHOH HHPOpManuu OO0YyYarolmMCs,
HEOOXOAUMOW  JuId  MOCJTENYIOIIEro  BBIIOJHEHHs  paboT, CBA3aHHBIX C  Oyayei
po(hecCuOHATILHON e TENbHOCTHIO.

CamocTosiTe1bHasi padoTa CTYACHTOB BKIJIIOYAET CJENyIOIIME BUABI: MpopaboTKa
yueOHOro MaTepuasa JeKUUH, MOAr0TOBKa K J1a00paTOpHBIM paboTaM, MOJArOTOBKA K 3K3aMEHY,
HNOJArOTOBKA K PYOEKXHOMY KOHTpOJfO. Pe3ynapTarel BcexX BHJIOB paldOThl  CTYJIEHTOB
dopMupyroTCs B BUJE JUYHOIO pPEUTHHIa, KOTOPBIM YUMTHIBA€TCS Ha MPOMEKYTOUHOU
arrectanuu. CaMmoctosiTenbHas padoTa MperlycMaTpuBaeT HE TOJIBKO NMpopabOTKy MaTepuanoB
JeKUMHA, HO M HUX paclIMpeHHe B pe3ylibTaTe TIOUCKA, aHallu3a, CTPYKTypUPOBAaHUSA U
OpPEJCTaBICHUs B KOMIIAKTHOM BHJIE€ COBPEMEHHONW HMH()OPMALMM M3 BCEX BO3MOXKHBIX
MCTOYHUKOB.

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

- Py0OesxHbIi KOHTPOJIb.

OcBoeHME AMCUMIUIMHBI M €€ YCHEIIHOE 3aBepIIeHHE Ha CTaJuu MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO TPHU PEryssipHON paboTe BO BpeMsl CeMecTpa M IUIAHOMEPHOM
MPOXOXKACHUN TEKyIIero KOHTposiss. HabpaTe pedTHHT MO BceM MOAYNSM B KaXJIOM CEMECTpE,
IPOMTH MO KaXJAOMY MOAYIIO IUIAHOBBIE KOHTPOJIBHBIE MEpONPUATUS B  TEUCHHE
HK3aMEHALIMOHHOW CECCHH HEBO3MOXKHO.

Jlnst 3aBepieHust pabOThl B CEMECTPE CTYACHT JOJDKEH BBIMOJIHUTH BCE KOHTPOJIbHBIE
MEPONPUSITHSL.

IIpoMe:kyTouHasi aTTecTanMs [0 JUCHUIUIMHE TPOXOJUT B (opMe »HK3aMeHa,
KOHTPOJIMPYIOIIETO OCBOEHHE KJIIOYEBBIX, 0Aa30BbIX IMOJIOKEHUN JUCHUUIUIMHBI, COCTABIISIFOIINX
OCHOBY OCTaTOYHBIX 3HAHUI 110 HEM.

MeToauKa OLEHKH 110 PEHTHHTY

CryneHT, BBITOJHUBIINN BCE MPETyCMOTPEHHBIC YUeOHBIM TJIAHOM 3a[aHUs U CIIABIINN
BCE KOHTPOJIbHBIE MEPONPHUATHSA, MOJy4aeT UTOTOBYIO OLEHKY IO JUCLUIUIMHE 33 CEMECTDP B
COOTBETCTBUU CO IIKAJION:

\ PeiiTuHr \ Ouenka Ha IK3aMeHe |
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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 IIPOMEKYTOUHOM arTectauuu cryaeHroB MI'TY um. H.O. baymana.

15



10. IEPEYEHb HMH®OPMAIIMOHHBIX TEXHOJOTHWH, HUCHOJIb3YEMbBIX
I1PU N3YYEHUHU JANCHUIVINHBI, BKJIIOYASA INEPEYEHb
IMPOI'PAMMHOI'O OBECIIEYEHMNS, NHOOPMALIMOHHbBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmannoHHble TEXHOJIOTHM:

- OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpena MITY  um. H.D. baymana
o0ecreynBaeT JOCTYN K Y4e€OHBIM IUIaHAM, pabOYMM MpOrpaMMaM TUCHMIUIMH (MOJIyJeil),
IporpaMMaM IpaKTHK, MIEKTPOHHBIM Y4E€OHBIM M3JaHHUSM U 3JEKTPOHHBIM 00pa3oBaTEIbHBIM
pecypcaM, yKazaHHbIM B pabo4MX NporpamMmax IUCUUIUIMH (MOAYJEH), MpOrpaMMax IMpaKTHUK,
(dopMHpOBaHUE TEKTPOHHOTO MOPT(HOINO 00YHAIOLIErocs, B TOM YHCIE COXPaHEHHE ero padoT
U OLEHOK 3a 3Tu paboThl. IlpegycmoTpeHa BO3MOXHOCTh CHHXPOHHOTO W ACHHXPOHHOTO
B3aUMOJICHCTBUS CTYIEHTOB M IpenojaBareieid IMOCPEeACTBOM TEXHOJIOIMH M ClIyk0 1o
NEPECHUIKE U MOJIYYEHHUIO AJIEKTPOHHBIX COOOIIEHUN MEX]y IO0JIb30BaTEIsIMU KOMIIBIOTEPHOI
cetu HTEpHET.

Bosmosknoe nporpammuoe obecnewenme: 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 «Koncymnbrant [Liroc» http://www.consultant.ru;
- Omnnaita-6ubmmorexa coodmectsa IEEE https://ieeexplore.ieee.org/Xplore/home.jsp

IIpodeccnonanbubie 6a3bl JAHHBIX:

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

- https://azure.microsoft.com/

- https://ods.ai/ - MexayHapoaHOe COOOIECTBO, 00BEIUHSIOIIEE CIICIHAINUCTOB,
HcclieioBaTesIell 1 MHKEHEepOB, 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 HHTEIUIEKT" — 3TO PETYJISPHBIH cOOp-
HUK QaHAJTUTHIECKHX MATEPHAJIOB IO OTPACIH UCKYCCTBEHHOTO MHTEIUIEKTa B Poccuu u mupe

- https://ict. noscow/projects/ai/ - baza 3unanuii mo N

— https://www.kaggle.com/ - Coo6iectBo no M u mamuaHOMY 00yueHHI0/ OTKPBITHIC
HaOOPBI TaHHBIX

- http://raai.org/ - Poccuiickas accoruanus KCKyCCTBEHHOTO MHTEIIIICKTa

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

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

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

- https://habr.com/ - HoBocTroii nmopran B obmactu UT-rexHomoruit

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

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

- https://www.it-world.ru/ - Mup nabOopMaMOHHBIX TEXHOIOTHIA

- http://datareview.info/ - [Topran no nHGOPMALMOHHBIM TEXHOJIOTUAM

- https://yandexdataschool.ru/ - I1Tkosa ananu3a TaHHBIX

- http://data.gov.ru/ - [Toptan oTKpeITHIX 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/ - Akanemus Google

- https://ieeexplore.ieee.org/Xplore/home.jsp - Ounaiin-o6u6auoreka coobmiectsa 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 - OcHoBHBIC 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 - Ciucok marepuanos u keiico npumenenuss ML u DS B mpombiiii-
JICHHOCTHN

- https://developing-andesaurus-ebc.notion.site/ - kypcel U MaTepuabl MO KCKYCCTBEHHOMY
HHTCJUICKTY

- https://mlinproduction.com/

- https://mlops.community/

- https://madewithml.com/
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11. OMACAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM
JJIA U3YUYEHUSA AUCHUITVINHBI

Hepequb MaTCprAJIbHO-TCXHUYCCKOI'O oOecreycHus JUCHUITIIMHBI

Ne,

w/n Bun 3ansaruit Bua v HaumMeHoBaHuE 000PY10BAHUS

1 Jlekuun CHEIHAIEHO 000PYI0OBaHHBIC ayUTOPHH C
MYJIbTHMEIMHHBIMHA CPEICTBAMH, CPEIICTBAMH
3BYKOBOCIPOU3BCACHUA U UMCIOIIIMMHU BbIXOJ B CCTh
WHTepHeT; moMenIeHus sl IPOBECHUS Ay TUTOPHBIX
3aHATHUN, 000PYIOBAaHHBIC YUeOHOU MEOEIBIO; ayITUTOPUN
OCHAIIIEHHBIC KOMITBIOTEPAMH C JJOCTYIIOM K 0a3am
JIAaHHBIX U ceTu VIHTepHET; CTyIuu; KOMIIbIOTEPHBIC
KJIACCHI.

2 | JlaGopaTopHble pabOTEI CHEeIHATbHO 000PY/IOBAaHHBIE aAYTUTOPHH C
MYJIbTUMEAUMHBIMU CPEICTBAMH, CPEJICTBAMU
3BYKOBOCIPOHM3BEACHUSI M MIMEIOIIMMHU BBIXO]] B CETh
WHTepHeT; noMeIieHus Aj1sl IPOBEICHUS ay JUTOPHBIX
3aHATHN, 000pPYIOBAaHHBIC YUeOHON MEOEIBIO; ayIUTOPUN
OCHAIIIEHHbIE KOMITBIOTEPAMU C JJOCTYIIOM K 06a3am
JAHHBIX ¥ ceTH VIHTepHeT; CTyI1H; KOMIIBIOTEPHBIC
KJIACCBI.

3 | CamocrositenbHast pabora | Oubimoreka, mMeromas padboune Mecra JUIs CTYJICHTOB;
BBICTABOYHBIC 3aJIbl; AYIUTOPHHU, OCHAILICHHbIC
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTH MHTepHeT.
ConMoKyIbTYpHOE IPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBIIIOJIHATH
CaMOCTOSITENIbHYIO paloTy.

18



		2023-09-04T13:17:18+0300
	Ивашкин Евгений Геннадьевич




