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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enstMmu ocBOeHHs Y4eOHOW IUCHUIUIMHBI SBIAIOTCS (HOPMHUpPOBAHHE Y
CTYJIGHTOB 0a3bl 3HAHMM M HABBIKOB B oOsiactu OmnepaldoHaIM3aluyd MOJeNen
MamHHOro oOydenus (MLops), a Taike (opMUpOBaHME M 3aKpeIUIiCHUE Y
CTYJICHTOB KOMIIETCHIIMH B 0O0JIACTH TPHUKIATHOW WHPOPMATHKHU IS PEIICHHS
CJIEYIOIUX MPOPECCHOHATBHBIX 3a/1a4 MPOEKTHOTO BU/IA IE€ATEIHHOCTH:

- OOGecneuenne kayectBa B mpoekTax B obOmactu UT B cOOTBETCTBUH C
YCTaHOBJICHHBIMU PETJIaAMEHTAMU;

- pactipocTpaneHue nHpopmaru B mpoektax B oosactu UT B cooTBeTCTBUU
C TPYIOBBIM 3a/IaHHEM.

3amavyaMu JaHHOW TUCUUILTAHBI SIBISIOTCS:

- U3yUYCHUE apXUTEKTYPhI MPUIIOKECHHUS;

- TIOJIy4€HHE OIbITa pPa3pabOTKU MPWIOKEHHH JUII HCKYCCTBEHHOTO
WHTEIJICKTA;

- TOJIy4eHHE OCHOBHBIX HABBIKOB pPaOOThI C OOJAUYHBIM TEXHOJOTHSIMH,
pa3BepThIBAHUSA TMPWIOKEHWM HMCKYCCTBEHHOTO HMHTE/UIEKTa B oOlake,
TECTUPOBAHUS MPOTPaAaMMHOTO 00€CIIEUEHHUS.

2. [Inanupyemsble pe3yJbTaThl 00y4YeHHUs 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenb GopmMuUpyeMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUYeHHUs M0 AUCUMILTUHE (MOYIIO):

OIIK-2 - CnocobeH TOHMMATh MPUHIUIBI PabOThl  COBPEMEHHBIX
WHOOPMAITMOHHBIX TEXHOJOTUH W TPOTPAMMHBIX CPEACTB, B TOM YHCIC
OTEUECTBEHHOTO IPOW3BOJICTBA, W WCIIOJIB30BAaTh WX TPU PEIICHUH 3a7ad
npo¢eCCUOHATIBHON JIEATEIbHOCTH;

OIIK-7 - CnocobeH ydacTBOBaTh B HACTPOMKE M HAJIaJIKE MPOrPaMMHO-
anmapaTHbIX KOMIUIEKCOB;

IMK-3 - CpoocoGeH  oCymiecTBISATH  pa3pabOTKy  TpeOoBaHWM U
POEKTUPOBAHUE MTPOTPAMMHOTO 00€CTICUEHNS;

IIK-7 - CriocobeH kK OpraHu3aiu MpoILECCOB pa3pabOTKH MPOTPAMMHOTO
oOecrieueHus .

OOGy4eHwue 1Mo JUCUUIUIMHE (MOAYJII0) PEANoJaraeT, 4To Mo €ro pe3yJibTaTamMm
oOydaroruiicst Oyner:

3HaTh:
TpeOOBaHMSI K TIEPCOHATIBHBIM TOMITBIOTEpPAM U CEPBEPHBIM pECypcam,
peaTu3yoNMM aarOpUTMbl MAIIMHHOTO OOYYEHUS



OCHOBHBIE METO]Ibl ONTHUMAJIBHOIO IMPEACTABICHUS U 00paOOTKU OOJBIINX
JNaHHbIX B cucremax MU

0COOCHHOCTH MAITMHHOTO 00y4eHus ¢/0e3 yuuTens

IPOrpaMMBI JIJIsl MPAKTUYECKON peali3alii MaIMHHOTO O0yYeHUs

YMmern:

paspabaTeiBaTh W IPOBOJUTH CPAaBHHUTCIBHBIA aHAJIU3  aJrOPUTMOB
pacrio3HaBaHus M1 00pa0OTKU OOJIBIINX JAHHBIX

IIPOCKTUPOBATH BEIYMCIIUTEILHYIO HHOPACTPYKTYPY I XpaHCHHS OOJIBIITNX
00BEMOB JaHHBIX

OCYIIECTBIISATH OTOOP JAHHBIX JUIsI MAIIIMHHOTO O0Y4YeHUS

Baanernb:

HaBbIKAMU TIPUMEHEHHUS METOJO0B MAIIMHHOTO OOYUYeHHS IIpU pelIeHUU
npodeCcCHOHATBHBIX 3a1a4

HaBBbIKaMHU pa3paOOTKH AJITOPUTMOB MAITMHHOTO O0y4YCHUS

HaBBbIKaMU 110100pa KOMIIOHEHTOB I MH(PPACTPYKTYphI 3a7a4 TIIyOOKOTO
o0yueHust

HaBbIKaMU (POPMHUPOBAHUS TEXHUYECKOTO 3aJ]JaHUsI HA MAITMHHOE 00YyUeHHE

3. O6beM AUCIUTLIUHBI (MOTYJIs).
3.1. O6mias TpyI0EMKOCTb JTUCHHUILUIMHBI (MOTYJIS ).

OO6mast TPYJIOEMKOCTh AUCIHUILIUHBI (Moayisi) coctaBisier 5 3.e. (180
aKaJeMMYECKUX Jaca(oB).

3.2. O06bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU U (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peaTu3alii 00pa30BaTeIIbHON MPOTpaMMbl Ha HHBIX YCIIOBUSX,
P MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Tur yaeOHBIX 3aHITHI
Bcero | Cemectp Ne$

KonrakTHas paboTa Ipu npoBeleHUN y4eOHBIX 3aHATHI (BCEro): 32 32
B ToMm uncne:

3aHATUA JEKIMOHHOTO TUIIA 16 16
3aHATHS CEMUHAPCKOTO THUIA 16 16

3.3. O6bem auCHMIUIMHBI (MOAYJsi) B (opMe CaMOCTOATENbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOmIUXCs C
NeJarornyecCKuMu pabOTHUKAMU U (MJIM) JIMIIAMHU, TIPUBJICKAEMBIMH K peaJIU3alluu




o0pa3oBaTeNbHOW MpPOrpaMMbl HAa HHBIX YCJIOBUSIX, NPU  MPOBEACHUU
MIPOMEKYTOYHOM aTTecTallu cocTaBiisieT 148 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4eHwH 10 HHAUBUIYATLHOMY YI4EOHOMY TIJIaHY, B TOM YHCIIC IPH
YCKOPEHHOM O00Y4YE€HHMH, 00BEeM JTHUCHMILUIMHBI (MOYJISI) MOXKET OBITh pealrn30BaH
TIOJTHOCTHIO B (hOpME CaMOCTOATEIHHON paboThl 00yJarOIIMXCs, a TaK)Ke B popme
KOHTAKTHON pabOThl 00yYarOIMXCs C MeAarorndyecKUMU paOOTHUKAMHU M (HUJIH)
JUIIAMH, TIPUBJIEKaeMbIMH K pealiu3allii 00pa30BaTeIbHON MPOTrpaMMbl Ha WHBIX
YCIIOBHSIX, TIPH MPOBEIECHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCIUTUIMHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOT'O THUIIA.

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

1 |Tema 1. [Iporpammuast UHKEHEPUS TSI IPHIIOKEHUI UCKYCCTBEHHOT'O MHTEIJICKTa
PaccmaTtpuBaeMble BOIIPOCHI:

- BBenieH1e B IPOrpaMMHYIO HHKECHEPUIO.

- OTM4me nporpaMMsl OT IPOrPaMMHOTO NMPOTYKTa.

- Software Engineering Body of Knowledge.

- TCCTHpOBaHI/IC nporpaMMHOTO obecIieueHusl.

- Komannnas pa3zpaborka.

- ApXHUTEKTypa IpOrpaMMHOTO 00ECTICUCHUSI.

- Yrpapnenne TpeOoBaHHA K IPOTPAMMHOMY 00€CIICUEHHIO.
- DevOps.

- MLOps.

- )Ku3HeHHBII IUKIT NPUIIOKEHUH MAITHHHOTO 00y4YeHHS.

2 |Tema 2. Apxutekrtypa

PaccmarpuBaembie BOIPOCHL:

- ApPXHUTEKTypa MPOrpaMMHOT0 0OecIIeUeHNsI.

- [Toxgxoxs! k pazpabotke apxurekTypsl 110.

- [laTTepHBI M aHTUMATTEPHBI TPOESKTUPOBAHHS.

- ApPXHUTEKTypa NPUIOKESHUH MAIIMHHOTO O0Y4YEHHUS.

3 |Tema 3. Pa3pabotka API myis npunoxeHnit HCKYCCTBEHHOTO MHTEIIIEKTa
PaccmarpuBaembie BOIPOCHL:

- Pa3paboTka API.

- Opranuzanus padoThl MPUIIOKEHHUS MAITMHHOTO 00y4enHus yepe3 API.
- IHCTpyMEHTHI A7 pa3paboTKy.

- API: FastAPI, Flask.

- OpraHu3anuy JOCTYyIIa K MOJIENN MalllnHHOTO 00y4eHus yepe3 API.

- [lepencnonb3oBaHne MPOrpaMMHOTO KOJa.

- [IpoexTupoBaHue Koa AJIsl TOBTOPHOTO MUCTIONb30BAHHSI.

- Moxaymu n makets! B Python.

- bubnmmotexu B Python.

- Coznmanme coocTBeHHBIX O0nOmoTex B Python.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

Tema 4. Pa3zBepTbiBaHNE PUIIOKEHUI UCKYCTBEHHOTO UHTEJUIEKTA
PaccmarpuBaembie BOIIPOCHL:

- KauectBo xona.

- [lonsiTre KayecTBa Koza.

- 3ayeM Hy>KeH YHCTBIH KOJI.

- Pedaxropunr.

- MHCTpyMeHTHI [u1s pedpakTopuHTa.

- PenensupoBanne xona (Code Review).

- Hasnauenne Code Review.

- Jlyumme npaxtuku Code Review.

- Code Review na GitHub.

- Yenoseueckuii haktop B Code Review.

- J)KM3HEHHBIH UKIT TPOTPaMMHOTO MPOJIYKTa.

- J)Ku3HEHHBIH UK MPUI0KEHUH MaIIMHHOTO 00Y4EHHS.
- PazpaboTka NpoJyKTOB C y4ETOM HU3HEHHOTO IMKJIA.

Tema 5. TectupoBaHue MPOrpaMMHOTO 0OeCIIeUEHUS
PaCCManI/IBaeMBIe BOIPOCHI:

- TCCTHpOBaHI/Ie CHUCTEM MAaIITMHHOI'O 06y‘IeHI/IH.

- TCCTHpOBaHI/Ie KoJa.

- TCCTHpOBaHI/Ie JaHHBIX.

- IHCTpYMEHTHI 17151 TECTUPOBAHUS JAHHbIX.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

Tema 1. HpOFpaMMHaH WHXXCHCPUS IJI HpI/IJ'IO)KeHI/Iﬁ HCKYCCTBCHHOI'O MHTCIIJICKTA

PaccmarpuBaembie BOIPOCHL:

- BBeznenue B mporpaMMHyI0 HHXEHEPHIO.

- OTiIuMe IporpaMMBl OT IIPOrPaMMHOTO ITPOTYKTa.

- Software Engineering Body of Knowledge.

- TectupoBaHue IPOrpaMMHOTO 00ECTICUSHHSI.

- Komannnas pazpaboTtka.

- ApXUTEKTypa IpOrpaMMHOTO 00eCTIeYeHN .

- YipasneHue TpeOoBaHMA K IPOTPaMMHOMY 00€CIIeueHHIO.
- DevOps.

- MLOps.

- )KuzHeHHBII INKI MPHIOKEHUH MAITHHHOTO 00y4eHusI.

Tema 2. ApxuTekTypa

PaccmarpuBaeMble BOIPOCHL:

- ApPXHUTEKTypa MPOrpaMMHOr0 00ecIieyeHusI.

- [ogxons! k paspadorke apxurektypst [10.

- [TaTTepHB! 1 aHTHIIATTEPHBI TPOSKTUPOBAHHS.

- ApXUTEKTypa IPHUIOKEHUH MaIIMHHOTO O0yYeHHSI.

Tema 3. Pa3zpabotka API 11 npunoxkeHnii HCKYCCTBEHHOTO MHTEIJIEKTa
PaccmarpuBaemble BOIPOCHL:

- PazpaboTka APIL.

- Opranuszanys paboThl IPHIIOKEHHUS MaIIMHHOTO 00y4ueHus yepe3 API.

- UHCTpyMEHTSI 115 pa3paboTKH.




/o

TemaTuka NpakTHYECKUX 3aHATUI/KpAaTKOE CollepKaHHe

- API: FastAPI, Flask.

- Opranuzaiyu A0CTyna K MOJICIA MalluHHOTO 00y4eHus uepe3 APL.
- [lepencnonp3oBaHue NPOrPaMMHOTO KOJA.

- [IpoekTupoBanue Koja AJis MOBTOPHOI'O UCIIOJIb30BaHUSI.

- Moaymu n makets! B Python.

- bubnuoteku B Python.

- Co3manme coocTBeHHBIX OnOmoTek B Python.

Tema 4. Pa3zBepTbiBaHNE IPUIIOKEHUI UCKYCTBEHHOT'O UHTEIIIEKTA
PaccmarpuBaeMbIe BOIIPOCHL:

- KauecTBO K0za.

- [lonsiTre KayecTBa Koza.

- 3ayeM Hy>KeH YHMCTBIH KOJI.

- Pedaxropunr.

- MHcTpymeHTsI ai1st pepakTopuHra.

- Peuensuporanue xona (Code Review).

- Haznagenue Code Review.

- Jlyumme npaktuku Code Review.

- Code Review Ha GitHub.

- Uenoseueckuii paktop B Code Review.

- ’KM3HEeHHBIH LUKJI IPOrPAaMMHOTO IPOIYKTA.

- )KuzHeHHBII UK MPAIOKEHAN MAITITHHOTO 00yYeHUS.
- PazpaboTka NpoJyKTOB C y4ETOM HU3HEHHOTO IHKJIA.

Tewma 5. TecTupoBaHue IPOrpaMMHOTO 0OeCIIeUeHUS
PaccmaTrpuBaeMble BOIIPOCHI:

- TeCTI/IpOBaHI/Ie CHUCTEM MAIIMHHOT'O 06yqu1/1>1.

- TCCTHpOBaHI/Ie KoJa.

- TeCTHpOBaHI/Ie JaHHBIX.

- I/IHCprMCHTH JJIsL TCCTUPOBAHUA TaHHBIX.

4.3. CamocrosiTenbHas padoTa 00y4darOIIMXCs.

/o

Bun camocrosTensHo# paboTh

N3ydenne nureparypsl

Pabora ¢ nokymenTanueit 6ubnuorek pandas, matplotlib, seaborn, pandas_profiling

Brinonnenune KypcoBoil paboTHl.

[ToaroroBka k IpOMEKYyTOYHOMN aTTECTALIMH.

gl Bl WO N

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

4.4. TTpumepHbIN IEpeUeHb TeM KYPCOBBIX pabOT
1. HWcnons3oBaHuME METO/A OMOPHBIX BEKTOPOB B 3a/lauax MAaIIMHHOTO

oOydJeHwusl.

2. Ucnonns3oBanue MCTOAa HAMMCHBIINX KBAaAPATOB B 3aJa4aXx MAIIMHHOTO

00yueHust

3. O6paboTKa €CTECTBEHHOTO SI3bIKAa B KOTHUTUBHBIX MPUIOKEHUSAX



4. Ucnons3zoBanue IBM Watson Studio B 3agauax pacrno3HaBaHusi 00pa3oB

5. Ucnonb3oBanne IBM Watson Studio nnsi co3maHus KOTHUTHBHBIX
TIPUIOKEHUM.

6. Hcnonws3zoBanue Oubnuoreku TensorFlow B 3amavax MamMHHOTO
o0yueHus.

7. Vcnonp3oBaHWE HEUPOHHBIX CETEH JOJTOM KpPAaTKOCPOUHOM NaMsTH B
3a/layax aHaJli3a BPEMEHHBIX PSIJIOB.

8. [IpuMeHenne anropuTMOB KJIAaCTEPU3aluU B AaHAIN3E JAHHBIX.

9. Ucnonb3oBanue oudmuoreku PyTorch aiist rmy6okoro ooyueHus.

10. AnropuTMBI TE€HEPATHUBHBIX COCTI3ATENBHBIX CETEd B CO3JAHUU
M300paKeHHM.
11. IlpumeHeHne METOI0B 0TOOPA MPU3HAKOB B 33/1a4ax MpeACcKa3aHusl.

12. BHGIIpeHI/Ie KOMIIBIOTCPHOI'O 3PpCHUA B CUCTCMbBI ABTOHOMHOT'O BOKICHH.

5. IlepeueHp wu3MaHMI, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH
OCBOCHUU JUCHUUIUIUHBI (MOAYJIA).
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6. IlepeueHb COBpPEeMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS IPHU
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

[IpodeccuonanbHas 6©a3za 3HaHui. JlokymeHTalus OuOaMoTekH pandas.
https://pandas.pydata.org/docs/

[IpodeccronanpHas 6a3za 3HaHui. JlokymeHTarus OubGamoTexku matplotlib.
https://matplotlib.org/stable/users/index

[Tpodeccuonanvuas 6a3a 3HaHui. JlokymeHTauus OuOIHOTEKH seaborn.
https://seaborn.pydata.org/tutorial.html

[Ipodeccuonanvuas  6a3za  3HaHWW.  JlokymeHTaruss  OMONHMOTEKH
pandas_profiling. https://pandas-profiling.github.io/pandas-
profiling/docs/master/index.html#pandas-profiling

[MpodeccronanpHas 6a3a 3unanmii. Jlokymenrarus scikit-learn https://scikit-
learn.org/stable/user_guide.html

[IpodeccuonanbHass 6a3za 3HaHul. JlokyMeHTamusi OuOIMOTEeKH lime
https://github.com/marcotcr/lime

DOnekTpoHHO-OMbnmnoTeyHass cucrema HaydHo-TexHMuYecKoW OHOIMOTEKH
MUUT - http://library.miit.ru/

DnekTpoHHO-0MOaMOoTeuHas cuctema Jlanp - https://e.lanbook.com/

7. IlepeueHb  JUIEH3UOHHOTO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MporpaMMHOro oOecredyeHus, B TOM 4YHUCIE OTEYECTBEHHOIO MPOU3BOCTBA,
HEO0OXOIMMOTO JIJIs1 OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).

MS Office (Excel, Word)
Notepad++

Bbpay3zep Chrome
Anaconda

8. Ommcanme MaTepHATBHO-TEXHUYECKOW 0a3bl, HEOOXOIUMON IS
OCYIIIECTBJICHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTITHHE (MOIYIIO).

Kommberorep npenonasarens
KommrbroTepsl CTyA€HTOB
Knasuarypa

Mpiiika

[IpoekTop

DKpaH AJisl IPOeKTopa
MapkepHas gocka



9. ®opma MPOMEKyTOUHON aTTECTAIIH:

KypcoBas padota B 5 cemectpe.
DK3aMeH B 5 ceMecTpe.

10. OueHouHbIE MaTEPHUAIIBI.

OneHoYHbIE MaTepUalibl, TPUMEHSIEMbIE TIPU TPOBEICHUN MPOMEKYTOUHON
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

3aMECTHUTEIb JUPEKTOPA

CoracoBaHo:

Jupexktop

PykoBoautens oOpazoBaTeabHOM
IPOrpaMMBbl

[Ipencenarens yueOHO-METOUUYECKOM
KOMHCCHU

b.B. UronsHuKOB

J1.B. [TapunoB

O.b. IIponeBuu

J1.B. ITapunos



