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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 obmactu UT B COOTBETCTBUU C
YCTaHOBJICHHBIMU PETJIaAMEHTAMU;

- Pacnipoctpanenne nnpopmaiiuu B mpoektax B obmactu UT B cooTBeTCTBUH
C TPYIOBBIM 3a/IaHHEM.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO TUCHUILIIMHE (MOIYJIIO).

[lepeuenb GopmMupyemMbiX pe3yJbTaTOB OCBOCHUS  00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3yJbTaTe 00yUYeHuUs 10 AUCHMILTMHE (MOIYIIO):

OIIK-2 - CnocoOeH TOHMMATh MPUHIUIBI PabOThl COBPEMEHHBIX
WH)OPMAITMOHHBIX TEXHOJOTHH W TPOTPAMMHBIX CPEJICTB, B TOM YHCIE
OTEUECTBEHHOTO IPOM3BOJCTBA, W UCIOJB30BaTh WX TPHU PEIICHUH 3a7ad
po¢heCCUOHATIBHON JIEATEIIbHOCTH;

OIIK-7 - CnocobeH ydacTBOBaTh B HAaCTPOMKE M HaJaJKe MPOrPaMMHO-
anmapaTHbIX KOMIUIEKCOB;

IMK-3 - ChoocoGeH  OCyHIEeCTBISATh  pa3pabOTKy  TpeOOBaHUU U
POEKTUPOBAHUE MTPOTPAMMHOTO 00€CTICUCHUS;

IIK-7 - CriocobeH kK OpraHu3aiuu MpoIlEeCcCOB pa3pabOTKH MPOTPAMMHOTO
obecrieyeHus .

OOGy4eHwue 1o JuCUUIUIMHE (MOAYJII0) MPEANOaraeT, YTo Mo €ro pe3yJibTaTam
oOyuJarommiicst Oyier:

3HaThb.:

TpeOOBaHMSI K TIEPCOHATBHBIM TOMITBIOTEPAM U CEPBEPHBIM peECypcam,
peaTu3yoNMM aarOpUTMbl MAIIMHHOTO OOYYEHUS

OCHOBHBIE METOJbI ONTUMAIBHOTO MPEACTABICHUS U OOpabOTKH OOJIBIINX
JaHHBIX B cuctemax M

0COOEHHOCTH MAIIMHHOTO 00y4YeHus ¢/0e3 yuurens

MPOTPAMMBI JIJIS1 TPAKTUIECKON peaanu3alii MallnHHOTO 00yYeHUS

Ymers:
pazpabaTeiBaTh M TPOBOJUTH CPABHUTEIBHBIM aHAIW3 aJTOPUTMOB
pacrio3HaBaHusl 1 00pabOTKU OOBIIUX TAHHBIX



MPOCKTUPOBATH BEIYMCIIUTEILHYIO HHOPACTPYKTYPY IS XpaHSHHSI OOJIBIITNX
00BEMOB JTaHHBIX
OCYIIECTBIIATH OTOOP JAaHHBIX JUIsl MAIIIMHHOTO O0y4YeHUS

Baagers:

HaBbIKAMU TPUMEHEHHUS METOJ0B MAIIMHHOTO OOY4YeHHS IIpU pelIeHUU
npodeCcCUOHANIBHBIX 3a1a4

HaBBbIKaMHU pa3pabOTKH AJITOPUTMOB MAIIMHHOTO O0y4YeHUS

HaBBbIKaMU 110100pa KOMIIOHEHTOB JIII MH(PPACTPYKTYpHI 3a7a4 TIIyOOKOTO
0o0yueHust

HaBBIKaMH (POPMUPOBAHUS TEXHHUECKOTO 3aJaHK Ha MAIIMHHOE 00y4YeHue

3. O6beM AUCIUTLIUHBI (MOTYJIs).
3.1. O0mas Tpy10€MKOCTb JUCHUILUIUHBI (MOTYJISI).

OO6mast TPYJIOEMKOCTh AUCIHUILIMHBI (Moayisi) coctaBisier 4 3.e. (144
aKaJIeMHUYECKHUX yaca(oB).

3.2. O06bem gucHUIUIMHBL (MOAYJsi) B (opMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peanu3alii 00pa30BaTeIIbHON MMPOTpaMMbl Ha HHBIX YCIIOBHUSX,
TP MIPOBEJICHUHN YUCOHBIX 3aHITHI:

Konunuectso
Tun y4eOHbIX 3aHATUN acop
Bcero Cem.
Nes
KonrtakTHas paboTa pu NpoBeI€HUH YUeOHBIX 3aHATHH (BCEro): 64 64
B ToM uucne:
3aHsTHS JEKIMOHHOTO THIa 32 32
3aHATHUSI CEMUHAPCKOTO TUIIA 32 32

3.3. O6bem auCHMIUIMHBI (MOAYJsi) B (opMe CaMOCTOATEIbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYaroOlmIUXCs C
Mearorn4ecCKuMU pabOTHUKAMHU U (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTrenpHON TpOrpaMMbl Ha HWHBIX YCIOBHUSAX, TPU MPOBEICHUU
MIPOMEXKYTOUHOM arTecTauu coctapisieT 80 akageMuueckux vyaca (OB).

3.4. ITpu oOy4eHuu o UHAUBUAYAJILHOMY YY€OHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4Y€HUH, 00BEM AUCIUIUIMHBI (MOIYJISI) MOXKET ObITh peaii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJaronuxcsi, a Takxke B popme




KOHTAKTHON PabOThl 00yYarOIIMXCs C MEAarorndyecKuMU paOOTHUKAMHU U (HJIH)
JUIIaMU, TIPUBIIEKACMBIMH K peai3aIlii 00pa30oBaTEILHON MPOrpaMMbl Ha UHBIX
YCIIOBHSIX, TIPH MPOBEIECHUN TTPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

r]:l/-gn Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
1 |Pa3BepThiBaHME U aBTOMATH3ALMS
2 |Bocrpou3BoAMMOCTb MOJIEINE U TPOrHO3UPOBAHUM
3 |/[IlmarHOCTUKH
4 |AZMUHUCTpPaTHBHOE yIpaBJIeHUE U COOII0IEHNE HOPMATUBHBIX TPEOOBaHMM[
5 |MacmrabupyeMocTb
6 |CoTpyaHHYECTBO
7 |Mcnons3oBanue 6uznecom MLops
8 |MOHUTOPHUHT U ONEPALUOHHOE yIpPaBIECHUE
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
[IpakTrueckue 3aHATHS
Ne
o TemaTuka NpakTHUECKUX 3aHATHUI/KpaTKOe collepKaHue
1 |Meroasl KJIaCTEPHOTO aHAIHM3a
2 |Perpeccus
3 [Knaccudukarms
4  |MHTepnperanus Mojenel MalllMHHOTO 00y4eHus
4.3. CamocrosiTenbHas paboTa 00y4darOIMuXCs.
Ne .
i Bun camocrositensHOM paboTh
1 |W3yuenue nurepaTypsl
2 |Pabota ¢ moxymeHTanuei oubmmorek pandas, matplotlib, seaborn, pandas_profiling
3 ([ToaroToBka K MpOMEKYTOYHOM aTTeCcTallH
4 IToaroToBKa K TEKyLEMY KOHTPOJIIO.
5 | BoimonHenue kypcoBoii paboTHI.
6 [ToaroroBka Kk MpOMEKYTOUHOU ATTECTAIIUH.
7 | IloArotoBKa K TEKyLIeMy KOHTPOJIIO.




4.4. IlpuMmepHbIil IepeYeHb TeEM KypCOBBIX padoT

Hcnonb3oBaHMEe METOAA ONOPHBIX BEKTOPOB B 337a4axX MAaIIMHHOIO
00yueHus.

Hcnonp30BaHMEe METO/Ia HAMMEHBIIMX KBaJIpaTOB B 3aJadyaX MAalIMHHOIO
00yueHus

Hcnonb3oBaHWE HEUPOHHBIX CETEM JOJITOM KPaTKOCPOYHOW IaMSTH B
3a/1a4ax aHaJn3a BPEMEHHBIX PSAIOB.

HcnonszoBanue 6ubmmorexu TensorFlow B 3a1ayax MalmmHHOTO 00y4YEHUSI.

Ucnonp3oBanne IBM Watson Studio it co3gaHdst KOTHUTHUBHBIX
MIPUIOKEHUM.
Hcnons3oBanue IBM Watson Studio B 3ajauax pacno3HaBaHus 00pa3oB

O6pa60TI<a CCTCCTBCHHOI'O SA3bIKAa B KOTHUTUBHBIX ITPHIIOKCHUAX

5. HepequL HBHaHHﬁ, KOTOPBIC PCKOMCHAYCTCA HCIIOJIB30BATh IIPpU

OCBOCHUU JUCHUUIUIUHBI (MOAYJIA).

Ne

/11

1 . Fabnymun, H. M. Pa3BuTtue uenoBeueckoro https://e.lanbook.com/book/173018
KanuTana 1 Hu(poBOil IKOHOMUKH B PETHOHAX
Poccuu: GakTOpHBIM 1 KIacTepHBINA aHATUS :
monorpadus / H. M. I'abaynnun. — Ka3zans : KOV,
2019. — 268 c. — ISBN 978-5-00130-291-9. —
TekcT : anexTpoHHbIH // JlaHb : 37€KTPOHHO-

bubmmorpaduyeckoe onucanne Mecro nocryna

O6ubauoreyHas cucrema
2 . I'utuc, JI. X. Cratuctuyeckas kiaccuukanus u https://e.lanbook.com/book/3493
kiactepHbiit ananus / JI. X. I'mtuc. — Mockaa :
['opuas xaura, 2003. — 157 c. — ISBN 5-7418-
0010-6. — Texkcr : anexkTpoHHbIH // JlaHs :
3JIEKTPOHHO-OMOJINOTEYHAs CHCTEMA.

3 | I'maccuep, . 'mybokoe o0y4yeHne 6e3 MaTeMaTHKH. https://e.lanbook.com/book/131710
Towm 2. [IpakTuka : pykoBojactso / 3. I'maccHep ;

nepeBoJ1 ¢ anriuickoro B. A. Sponkoro. — Mocka
: AMK TIlpecc, 2020. — 610 c. — ISBN 978-5-97060-
767-1. — TexcT : AneKTpoHHBIH // JIaHb :
AIIEKTPOHHO-OMOIHOTEYHAsI CUCTEMA

4 . l'ynapTsieBa, T. A. MeToIbl CTATUCTHYECKOTO https://e.lanbook.com/book/118291
00y4YeHHs B 3aJla4ax perpeccuy U Kiaccu(DuKaImm :
moHorpadus / T. A. I'ynbrsieBa, A. A. [lonos, A. C.
Caytun. — HoBocubupck : HI'TY, 2016. — 323 c.
— ISBN 978-5-7782-2817-7. — Texcr :




ANIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-OMOIMOTeUHAs
cHucTe

5 | Kyk, I. MammHaHOE 00y4YeHHE C UCTIOIb30BAHUEM https://e.lanbook.com/book/97353
ouomotexkn H20 / J1. Kyk ; mepeBo ¢ aHTJIMICKOTO
A. Bb. OrypuoBa. — Mocksa : JIMK Ilpecc, 2018. —
250 c. — ISBN 978-5-97060-508-0. — Tekcr :
3JICKTPOHHBIN // JIaHb : AEKTPOHHO-OMOINOTEYHAS

cucrema.
6 | ®rax, [1. MammnHoe o0y4enue. Hayka u uckyccrBo | https://e.lanbook.com/book/69955
MOCTPOCHHS AITOPUTMOB, KOTOPBIE H3BJIEKAIOT
3HaHus U3 naHHbIX / [1. @max. — Mocksa : JIMK
[Tpecc, 2015. — 400 c. — ISBN 978-5-97060-273-7.
— Texct : anexkTponHsbIi // JIaHb : 37I€KTPOHHO-
OoubnuoreyHas cucrema.

7 | Henbix, A. H. CoBpeMeHHbIE TEXHOJIOTUU https://e.lanbook.com/book/141063
NPOTHBOACHUCTBUS (PMHAHCOBBIM MPECTYIIIICHUSM :
yaeOHoe mocooue / A. H. Ilensix. — PocTtoB-Ha-/lony
: IODY, 2019. — 119 ¢. — ISBN 978-5-9275-3286-
5. — TexcT : anekTpoHHbIH // JIaHb : 3IeKTpOHHO-

OnOIMOTEYHAs] CUCTEMA
8 [Hanes-11IBapu, . Maen mammHHOrO 00y4YEeHHUS : https://e.lanbook.com/book/131686
yuebHoe nocobue / 11I. [[Tanes-11IBapu, ben-

Hasunalll. ; nepeBon ¢ anrnuiickoro A. A. CIIMHKHHA.
— Mockaa : JIMK Ilpecc, 2019. — 436 ¢. — ISBN
978-5-97060-673-5. — TekcT : anekTpoHHbIH // JlaHb
: DJIEKTPOHHO-OMOIMOTEYHAs! CUCTEMA.

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPHIE MOTYT HCIOJIB30BATHCS TIPH
OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

Hoxymenrariusi oubnnorexku pandas. https://pandas.pydata.org/docs/

JloxkymeHTarms OubnmoTeKn matplotlib.
https://matplotlib.org/stable/users/index

JoxymenTarust Oubnroreku seaborn. https://seaborn.pydata.org/tutorial.html

JoxyMeHTanus OMOMMOTEeKH pandas_profiling. https://pandas-
profiling.github.io/pandas-profiling/docs/master/index.html#pandas-profiling

Hoxkymenrarus scikit-learn https://scikit-learn.org/stable/user_guide.html

HoxymenTariusi 6uonauorexu lime https://github.com/marcotcr/lime

http://aiportal.ru

http://library.miit.ru

https://e.lanbook.com



/. IlepeueHb JHUIEH3UOHHOTO W  CBOOOJHO  PACIPOCTPAHIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOIYJIs).

MS Office (Excel, Word)
Notepad++

Bbpaysep Chrome
Anaconda

8. Ommcanme MaTepUATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYIIECTBJIEHUSI 00pa30BaTEIBLHOTO MpOoIecca MO AUCHUIITHHE (MOIYIIIO).

2 yueOHBbIX Kjacca (CTOJIbI, CTYJIbs - IO 25 1)

Kommsrotep npenonasaress
Intel Core i7-9700 / Asus PRIME H310M-R R2.0 / 2x8GB / SSD 250Gb /

DVDRW
Kommnrsrotepsl cTyaeHTOB (24 en)
Intel Core 19-9900 / B365M Pro4 / 2x16GB / SSD 512Gb
MonwuTtop (25 en)
Knasuarypa (25 en)
Mpiika (25 en)
JlazepHslil npunTep (2 ex)
[Ipoextop Optoma W340UST
DKpaH AJisl IPOEKTopa
MapkepHas gocka

9. ®opmMa MPOMEKyTOUHOH aTTECTAITHH:

KypcoBas pabota B 5 cemectpe.
DK3aMeH B 5 ceMecTpe.

10. OuleHOUHBIE MAaTEpUAIIBI.

O1neHOYHBbIE MaTepUalibl, TPUMEHSIEMbIE TIPU MPOBEICHUHN MTPOMEKYTOUHOMN
aTTECTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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