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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpto w3yueHUs AUCHMIUIUHBI SIBISIETCS TIIyOOKOE€ OCBOCHHE CHUCTEMHBIX
OPUHLIMIOB M METOJOB MAIIMHHOTO OOydYeHHS B CHCTEMax MCKYCCTBEHHOIO
VHTEJUIEKTA, COBPEMEHHBIX KOHIICTIIINI (dhopMHpOBaHUS TpeOOBaHMUIA,
MIPOEKTUPOBAHUSI KOMIUIEKCHBIX PELIEHUNM W YIPABICHUS MPOLECCOM MAIIMHHOTO
oOyueHus, a TaKke NpUoOpeTeHHe MPO(EeCCHOHATBPHBIX HABBIKOB M YMEHMH Npu
WCIOJIb30BAHUU MPUKIIAJHBIX HHCTPYMEHTOB MAIIMHHOTO 00YYEHUS.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

3a7auy U3y4eHUs AUCLUUIUIMHBI BKIIIOYAOT:

1. H3yueHme OCHOBHBIX JTaloOB IMpolLecCa MAIIUHHOTO OOy4YeHHs OT
MOCTAHOBKU 33/1a41 10 PUHATBHOW yTHIIN3AUUU MOJIEIH.

2. TloctaHoBka 3amay aBTOMAaTHU3AlMM OTHEJIBHBIX JTalOB: TOUCK IO
pereTky, popManu3anus ONTUMH3ALMOHHBIX TOCTaHOBOK.

3. OcBoeHME OCHOBHBIX MOJIETEH U METO/0B MAIIMHHOTO OOYy4YEHUS.

4. OOG30p THOPUAHBIX HEHUPO-IBOMIOIUOHHBIX  TMOAXOJOB  MAITUHHOTO
oOy4eHus.

5. O030p Mozenel U NPUKIATHBIX PELIICHUH Pa3BEPTHIBAHUS MOJETICH.

1.3 IlepeueHb NmJIaHUPYeMbIX Ppe3yJbTATOB OOyYEeHUS MO JAUCUMILIMHE
(MOnyJIl0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOI MPOrpamMMbl

KOJZI1 N HanmMmeHoBaHMe nHAnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pes3ynbTaTthbl OﬁyquVIﬂ no ancuuninnHe
AOOCTWXEeHNA KomneTeHunmn

INK-3: Cnioco0HOCTH MO/1eJIMPOBATH MPHUKJIAHbIE POLECCHI U MPEAMETHYIO 00/1aCTh

[TK-3.1: 3HaeT crangapTh 3unarb ocHOoBEI DevOps u MLOps
0hOpMIIEHUS TEXHUYECKUX 3HaTh OCHOBBI M COBpeMEHHBIE 1OX016I DevOps u
3aJaHui, 3HaTh METOUKHN MLOps
ONHMCaHUA U MOJICJIUPOBAHUS 3Harb coBpeMeHHbIe oax0ab6l DevOps u MLOps n
IIPOLIECCOB, CPEJICTBA METO/IbI IPOCKTUPOBAHUS APXUTEKTYP LIEHTPOB
MOJICITUPOBAHHMSI TIPOIIECCOB. 00paboTKH TaHHBIX
Hcnonw3oBars cpencrsa nocrpoeHus moaened ML B
pamkax MLOps

Hcnonb30Barh cpecTBa MOJAEPUPOBAHUS U BHEIPEHUS
paspabotanHbix Mojeneir ML B pamkax MLOps
O60cHOBBIBaTH BEIOOP, MPOEKTUPOBATH M IPUMEHSTh
CpEeIICTBAa MOJIEPUPOBAHUS U BHEAPEHUS pa3pabOTaHHbBIX
mozeneit ML B pamkax MLOps

HNuctpymentamu DevOps 1 MLOps nins ML
WNHucTpymenTamu npoexktuposanus DevOps 1 MLOps
g ML

WNHcTpyMeHTaMu IPOEKTUPOBAHMSI U YIIPaBIICHUS
DevOps u MLOps st ML




[TK-3.2: ymeer
JIEKOMIIO3UPOBaTh (yHKIUU Ha
noQyHKINHU, YMETh

Tunossle KOH(UTYpaUK IIEHTPOB 00PaOOTKH JaHHBIX
Turmossie 1 cOBpeMEeHHbBIE KOH(PUTYpAIUHU IIEHTPOB
00pabOTKH TaHHBIX

MPOU3BOJUTH OIICHKY H
000CHOBaHHME PEKOMEHTyEMBIX
pelieHui, yMeTh IPUMEHSTh
METOBI ¥ TPUEMBI
dbopMmanuzanuu 3a1a4, yMeTh
WHTEPIPETHPOBATH OU3HEC-
TpeOOBaHUs 3aKa3unKa st
COCTaBJICHUS TECTOBBIX
CIICHapHeB

Tumnossle, COBpeMEHHbIE U IEPCHICKTHUBHbIE
KOH(UTYpaIuy IEHTPOB 00PaOOTKH JTaHHBIX
[InannpoBaTh TEXHOIOTHYECKOE PA3BUTHE LICHTPOB
00pabOTKH TaHHBIX

[TmanupoBaTh U OCYIIECTBIATH TEXHOJIOTHUECKOE
pa3BUTHE IEHTPOB 0OPAOOTKHU JaHHBIX

OO00CHOBBIBATH IUIAHUPOBAHHUE U OCYIIECTBISTh
TEXHOJIOTMYECKOE Pa3BUTHE LIEHTPOB 00PabOTKH JaHHBIX
HHcTpyMeHTaMu IIaHUPOBAHUS TEXHOJIOTHYECKOTO
Pa3BUTHSI LIEHTPOB 00PabOTKH JTaHHBIX
WHcTpyMeHTaMU MIIaHUPOBAHUS U peaTU3aLluu
TEXHOJIOTMYECKOTO Pa3BUTHSI LIEHTPOB 00pabOTKU
JTAHHBIX

HNHcTpymMeHTaMH POEKTUPOBAHUS IIEHTPOB 00pabOTKU
JTAHHBIX

ITK-3.3: BnageeT onucaHuemM
00BEKTa, aBBTOMAaTU3UPyEMOT0
CHCTEMOM, BJIaJIeTh pa3paboTKOM
AITOPUTMOB PELICHUS
MOCTaBJICHHBIX 33]a4 B
COOTBETCTBHUH C TPEOOBAHUSIMHU
HOPUHATBIX B OpraHU3aluu
HOPMAaTHUBHBIX JOKYMEHTOB

OcnoBHble nipeameTHbIe MeTo1bl ML u KDD (ananusa
JAHHBIX, TEKCT, N300paKEHUs, BUIEO)

Ocnosable npeameTHsie MmeToasl ML u KDD u
MEePCIEKTUBHbIE THOPUIHBIE MTOIXOIbI

ITonxonpl K aBTOMATU3aLUN IPOEKTUPOBAHUS
npeameTHsIx MeTonoB ML u KDD

[IpoBecTy cUCTEMHBIN aHATN3 IPEIMETHON 00JIacTH U
chopmynuposars 3anaay ML u KDD

[IpoBecTu cuCTeMHBII aHATU3 TPEIMETHOM 00acTH,
chopmynuponars 3agaay ML u KDD, o6ocHoBars
BBIOOp CpenCTB

[IpoBecTu cucTeMHbIN aHATU3 IPEIMETHON 00J1acTH,
chopmynuposars 3agaay ML u KDD, chopmynuposars
3a1a4y aBTOMaTH3aluy IPOCKTUPOBAHUS AITOPUTMOB
ML u KDD

Nucrpymentamu ML u KDD

HNucTpymMeHTamu mpoeKkTupoBanus U ynpasienus ML u
KDD

HNHcTpyMeHTaMu aBTOMAarn4ecKoro MpoeKTUPOBAaHUS U
ynpasinenus ML u KDD

1.4 OcobeHHOCTH peaM3auuy JUCIHUATIIMHBI

SI3BIK peann3anuy IUCUUILIMHBL Pycckuil.

JucnurinuHa (Moyib) peanusyercs ¢ npumeHenueMm D0 u IOT

URL-anpec u Ha3BaHHWE 3JIEKTPOHHOTO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?1d=34803.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3a4ETHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora
2 (72)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
TeKLHORHOTO CamocrosTenbHast
No A Cemunaps! u/unu | JlaboparopHbie paboTa, ak. yac.
- /;1 Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yucne B Bcero yucne B | Bcero yucne B Bcero 4HCIIE B
amocC anoc amocC DUOC
1. OCHOBHBIE NIOHATUSA MAITIMHHOI'O OGYYEHUS

1. OCHOBHBIE ITOHATHUA MAILIMHHOI'O )
OBYUYEHUA
2. PaboTa ¢ YHCIIOBBIMH JJAHHBIMH, BEKTOPA U MATPHIIBI )
Numpy
3. [TIPOEKThI MAIIIMHHOI'O OBYYEHW A, KPUTEPUU ’
KAYECTBA
4. Ummopt u npeacTasiaeHue qaHHbIX B Pandas 2
5. TUITBI JAHHBIX, OCHOBBI BU3YAJIM3AILINUN )
JAHHBIX
6. ImmopT u npeacTaBienue nanHbix B Pandas 2
7. UCCIEJJOBATEJIbCKII AHAJIN3 JJAHHBIX, EDA 2
8. UccnenoBarenbckuii ananu3 gaHHbIx EDA 6
9. 3AJAYA KIIACTEPU3 AL, TIOCTAHOBKA, )
KPUTEPUU KAYUECTBA




10. BAJIAUA KJIACTEPU3ALIMU, METO/IbI 1
MOJIEJIN

11. Metonst u monenu MO. 3agaya kiiactepuszaluu

12. BAHJAYA KITACCUDPUKALIMU, IIOCTAHOBKA,
KPUTEPUU KAYECTBA

13. Ananu3 paboThl METOIOB KJIacCH(PUKAITUN

14. BAJIAUA KITACCUDOUKALIU, METO/IbI U
MOJIEJIN

15. HacTpoiika u cpaBHEHUE AITOPUTMOB KJIacCU(PUKALIUN

16. BAJAYA PETPECCHUU, [IOCTAHOBKA,
KPUTEPUUN KAUECTBA

17. JInneitnas perpeccus

18. BAJAYA PETPECCUU, METO/bI 1 MOJIEJIN 2

19. CpaBHEHHE METOAOB IIOCTPOECHUS PETPECCUN

20. MeTtoap! NPUKIIATHON CTATUCTUKH B MAIUHHOM
o0y4yeHun

36

2. METOJbI MAIIMHHOI'O OBYYEHUSA 1 UCKYCTBEHHOI'O MH

TEJUJIEKTA

1. AHCAMBJIU MOJJEJIET 2

2. [Toctpoenne ancamoOIIs1 MOACIICH

3. HEMPOHHBIE CETU, MHOTI'OCJIOMHBIN
[IEPLIEIITPOH

4. TJTYBMHHBIE HEMPOHHBIE CETH,
PACIIO3HABAHUE U30EPAXEHUI

5. HelipoHHas ceTb, 00paTHOE pacpoCTpaHEHUE

6. HEUETKA S JIOTMIKA, HEUETKHIA BBIBO/I,
KITACCUDPUKATOP UIIINBYYN

7. Kimaccudukanus Ha HeueTko toruke (MmmOyymn)




8. TEHETUYECKHI AJITOPUTM,

JANODPEPEHIIMAJIBHASI 5BOJIFOLM A, METO/J], 4
TEHETUYECKOI'O [TPOTPAMMMUWPOBAHUA
9. buHapHBII TEHETUYECKUIN ATTOPUTM JIJI 3a1a4H1 )
ONTUMMU3AINU
10. ITPUKIIAAHBIE 3AJJAYN MATITMHHOIO 36
OBYYEHMUA B PEITO3UTOPUAX, ITAKETHEI I1O
Bcero 36 36 72




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

1. Koanwo JI. I1. TTocTpoenue cuctem MammHHOTO 00y4deHUs Ha si3bike Python
(Mocksa: JIMK Ilpecc).
2. Pamka C. Python u MmammuaHOE 00yueHue: KpaitHe He0OX0IMMOe TTOCOOHE 110

HOBEHIIeH MpeacKa3aTebHON aHATUTHKE, 00s13aTeNibHOe 1S Ooee
r1y00KOT0 MOHUMaHUS METOI0JIOTMH MamuHHOro 00y4yeHusi(Mocksa: [IMK
[Ipecc).

3. ITstaeBa A. B., Paceuu K. B. InTenneKkTyanpHble CUCTEMBI U TEXHOJIOTHUM:
yuebHoe nmocobue(Kpacuosipck: COY).

4. ok B., Camoiinenko A. Data Mining. Yue6nsiii kypc(Cankt-IleTepOypr:
[Turep).

4.2 JIMIeH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IPOrpaMMHOe
obecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLEH3UI0, 2 TAK:Ke CBOOOIHO
DacnpocTPaHsieMoe MDOrNaAMMHOe odecreyeHue):

1. Python 3.8 unu BelICE.
2. B0 Opay3ep Ha ocHoBe Chrome ¢ 10CTYIIOM B UHTEPHET.

4.3 UnTepHeT-pecypchl, BKIKOYasA NMpodeccCuoHAIbHbIEe 0a3bl TaHHBIX
U MH(GOPMAIMOHHBbIEC CIIPABOYHbIE CHCTEMBbI:

S ®oHa OLEHOYHBIX CPEICTB

OueHouHbIE CpeJCTBA HAXOJATCA B MPUIIOKEHUU K paboOyuM Mporpammam
JUCLUTUIMH.

6 MarepuajJbHO-TeXHMYeCKas 0a3a, HeoOXoaMMasi 1JIfl OCYIEeCTBJICHUS
00pa30BaTeJIbHOIO Mpolecca Mo AUCUUIJINHE (MOLYJII0)

WuTepHer u obecrieyeHUEM JIOCTYTA B JIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBareybHYIO Cpe/ly Y HUBEPCUTETA, IOCTYN K CUCTEME BUPTYATbHBIX MAIlIHH,
JEMOHCTpALIMOHHOE 000pYI0BaHHE: UHTEPAKTUBHAs JJOCKa 0OpaTHOMN MpPOEKLUU;
noctyn k 6ecipoBoanoi cetn WI-FI, MmapkepHas nocka.

3aHATHS OPTraHU3YIOTCS C YYETOM BO3MOXKHOCTH pabOTHI 00YYaIOLINXCs U3 YHucia
WHBAIWJOB U JIUL[ C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU B (hopmax,
aJJaNTUPOBAHHBIX K OTPAHUYEHUSM UX 3/I0pPOBbS U BOCIPUATHUS MHPOPMAIUH B
3aBUCUMOCTH OT HO30JIOTHH.
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