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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enstMmu ocBOeHHs Y4eOHOW IUCHUIUIMHBI SBIAIOTCS (HOPMHUpPOBAHHE Y
oOyuJaromuxcst MpoheccnoHaIbHBIX 3HaHUN U HABBIKOB B 00JIACTH MCTIOIb30BAHMS
MOJIeleN 1 METOJJOB CUCTEM UCKycCcTBeHHOTo nHtemekra (M1); ycBoeHne ocHOB
pa3paboTKu U mpuMeHeHUs MeTo10B cucteM VU npu peniennn npukiaaHbixX 3a1a4
00paboTKu HHPOPMAIIH U ONTUMAIBHOTO YIIPABIEHUS, a TaKke (HOPMHUPOBAHHE Y
oOydaromuxcsi KOMIETCHIUH B O0OJACTH TOCTPOCHUS MU (YyHKIHOHUPOBAHUS
cuctem M, MeTo10B ONITUMAIBHOTO MPEICTABICHUS U 00paOOTKH 3HAHHI B 3TUX
CHUCTEMax, METO/OB U aJTOPUTMOB 0OpaOOTKM HH(POpPMAIMH U ONTUMAJIHLHOTO
YIPABJICHHUS.

JlucuunnuHa mnpeaHazHaueHa Juid  (OpPMHMpOBAHUS M 3aKpEIUICHUS Y
oOydaromuxcsi KOMIIETEHIMHM, HEOOXOAUMBIX JJIsi PpELIEHUs CIEAYIOLIUX
po¢deCCUOHANIBHBIX 33/1a4 (B paMKaxX MPOEKTHOM e TEIbHOCTH):

- IlpoBepka peanuzanuu 3amnpocoB Ha U3MeHeHUe (BepuduKkanus) B
COOTBETCTBHHM C IMOJTYYEHHBIM ILIAHOM;

- OOecnieueHne kadectBa B mpoekrax B ooOsactu UT B cooTBETCTBUU C
YCTaHOBJICHHBIMU PETJIaMEHTaMU;

- Opranuzanusi NpueMo-CIATOYHBIX HCIBITAHUHN (Baiuaalus) B MPOEKTaxX
MaJIOro W CpEeIHEro ypoBHs ciloxkHocTh B obmactu UT B coorBercTBUM C
YCTaHOBJICHHBIMU PETJIaMEHTaMHU.

2. Ilnanupyembie pe3ynbTaTbl 00yYeHHs M0 JUCHUILIMHE (MOIYJIIO).

Ilepeuenp GopMUPYyEMBIX pe3yJbTAaTOB OCBOSHHS  00pa3oBaTEIbHOMU
mporpamMmbl (KOMIIETEHIINI) B PE3yJIbTaTe 00yUeHHUs 10 AUCIHUILTUHE (MOIYIIIO):

OIIK-8 - CnocobeH pa3pabaTbiBaTh aTOPUTMBI M ITPOTPAMMBI, TPUTOIHBIE
JUISl TPaAKTUYECKOTO TPUMEHECHUS;

IIK-1 - CnocobeH aHanmu3upoBaTh OOJIbIIKME JaHHBIE C HCIOJIb30BAHUEM
CYILIECTBYIOIIEH B OpraHu3alliyd METOHOJIOTHYECKOM W  TEXHOJOTHYECKOU

UHQGPACTPYKTYPHIL.

OOGy4eHwue 1o JucuUIuInHe (MOAYJIII0) IPEANoJaraeT, yTo Mo ero pe3yabTaTaM
oOyyaroruiicst Oyier:

3HaTh:

TpeOOBaHMSI K TIEPCOHAIBLHBIM KOMIIBIOTEpAM W CEPBEPHBIM pecypcam,
peATN3YIONTUM aJTOPUTMbl MAIITUHHOTO O0y4YCHUS

OCHOBHBIE METOJbI ONTHUMAIBHOTO IPEACTABICHUS M O0OpaOOTKH OOJIBIIHMX
JaHHBIX B cuctemax MU



OCOOCHHOCTH MAIIMHHOTO 00yueHusl ¢/0e3 yuuTes
MPOTPAMMBI JJISl IPAKTUYECKOW peaTn3alui MalTuHHOTO 00y ICHHS

YMmerThb:

pa3pabaTeiBaTh ¥ TPOBOJUTH CPABHUTCIHHBIM aHANIW3 aJITOPUTMOB
pacrio3HaBaHus U 00pabOTKH OOJBIINX JIAHHBIX

IIPOCKTUPOBATH BEIYMCIIUTEIBHYIO HHOPACTPYKTYPY IS XpaHCHHS OOJIBIITNX
00BEMOB TaHHBIX

OCYIIECTBJIATH OTOOP JAaHHBIX ISl MAIIMHHOTO O0YYCHUS

Buaangers:

HAaBBIKAMHM TPUMEHEHHS METOJOB MAIIMHHOTO OOYYEHHUS TpU PEIICHUH
Mpo(eCCUOHANIBHBIX 3a/1a4

HaBBIKaMHU Pa3pabOTKH AJITOPUTMOB MAITMHHOTO O0y4YCHUS

HABBIKAMH T0100pa KOMIIOHEHTOB sl HHGPACTPYKTYPHI 3a7ad TIIyOOKOTO
00yueHus

HaBBIKAMH (POPMUPOBAHUS TEXHUUECKOTO 3aJ]aHUsI HA MAIIMHHOE 00yUYeHue

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias TpyI0eMKOCTb JUCIUILUIMHBI (MOTYJIS).

OO0mast TPYJOEMKOCTh AMCIHUILIUHBI (Moxynsi) coctaBiasier 3 3.e. (108
aKaJeMHYeCKuX Jaca(oB).

3.2. O06bem guctuIUIMHBL (MOAyJsi) B (opMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢ MENarorTMYeCKUMH  padOTHUKAMU U (WIKM)  JIHUIAMH,
MPUBJICKAEMBIMHU K peau3alii 00pa3oBaTeIbHON MPOTrpaMMbl Ha HHBIX YCIOBUSX,
TIPY MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Turm yueOHBIX 3aHITHI
Bcero | Cemectp Ned

KonTtakTHas paboTa mpu NpoBeieHNH yUeOHBIX 3aHATHH (BCET0): 64 64
B tom uncne:

3aHATHSA JIEKITMOHHOTO THIIA 32 32
3aHATUS CEMUHAPCKOTO THIA 32 32

3.3. O06bemM mucHUIUIMHBI (MOIYJiA) B (OpME CaMOCTOSITENIBHONW pabOThI
oOydJaroruxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOyYarOMMXCS C
NeIarorTHIeCKUMH pabOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBIIEKAEMbIMH K peaTH3aIiu
o0pa3oBaTeNbHOM MpOTpaMMbl HAa HWHBIX yCIOBUSIX, TMPH TPOBEACHUU
IPOMEKYTOUYHOM aTTecTallMK cOCTaBisAeT 44 akaieMHUUeCKUX yaca (OB).




3.4. 1Ipu 0Oy4eHnu 1o UHAUBUyAJIbBHOMY Y4€OHOMY IIJIaHy, B TOM YHCJIE IIPU
YCKOPEHHOM 00ydYeHHH, 00BEeM TUCITUTUIMHBI (MOIYJIS) MOXKET OBITh peaim30BaH
MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00YUaIOUINXCS, a TAaKXKe B opme
KOHTaKTHOW padO0Thl OOy4YaIOMIMXCA C MEJAroru4ecKuMu pabOTHUKAMHU U (WJIN)
JUIAMU, TIPUBJIEKAEMBIMH K peain3alui 00pa30BaTEIbHON MPOrpaMMBbl HA MHBIX
YCIIOBUSIX, IIPU [IPOBEJICHUU IPOMEKYTOUHON aTTECTALIUH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsaTus JISKIIUOHHOTO THUIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |Tewma 1. Benenue B mamuHoe o0y4deHue. JKM3HEHHbBIN TUKIT pa3pabOTKH MOJeei

MaIIMHHON 00ydYeHUS.

PaccmarpuBaembie BOIPOCHL:

MaIIHHOE 00YYeHUs Ha TpaHcTopTe. BUapl maHHBIX
HOpPMAaTHUBHBIC TOKYMCHTHI B O6J'IaCTI/I MAalIMHHOTI'O 06y11eH1/1;1
JKU3HCHHBIN ITUKJI MAIIHHHOTO 00yYCHUE

pa3BEOYHBIN aHAIU3 JaHHBIX

2 |Tema 2. PazBenounsiii ananu3 ganabix (EDA). Yacte 1 - Ananms.
PaccmarprBaeMbie BOTIPOCHI:

Makpoyposens EDA

Mukpoyposens EDA

omrcaTenbHbIe cTaTucTuKa st EDA

[IpoBepka CTaTHCTHYECKUX THITOTE3 JJIS ONIPECIICHISI KOJIMIECTBA MACCHBOB JJAHHBIX

3 |Tema 3. Pa3zBenounslit ananu3 qaHHbIx. Yacts 2 - [IpeobpazoBanue.
PaccmarpuBaembie BOIPOCHL:

HEPEXO0JL K LENEBOU CTPYKTYpE JaHHbIX

aHaJInu3 aHOMAaJIMit

4 |Tema 4. Unxenepus nanHbix. O0pabOTKa YMCIOBBIX U KaTErOpUaIbHBIX JaHHBIX
PaCCManPIBaeMBIe BOIPOCHI:

MaCH.ITa6I/Ip0BaHI/I€ JaHHBIX

HpeO6paBOBaHI/I€ JAaHHBIX KaTCrOpHUaJIbHBIX THUIIOB

CHUKEHHE Pa3MEpPHOCTH

TCHEpad HOBBIX IMTPU3HAKOB

5 |Tema 5. O6paboTKa TEKCTOBBIX TAHHBIX
PaccmarpuBaembie BOIPOCHL:

TOKEHH3aIUsI TEKCTa

nepexoJ] oT TekcTa K unciosoit popme TF-IDF
HEPexXo OT TEeKCTA K YUCIOBOH (hOopMe MEIIOK-CIIOB
JeMMaTH3aIHUS

6 |Tema 6. Bunpl MmammuHoro oOyuenue. @opmanbHas mocTaHOBKa 3agaun ML
PaccmarpuBaembie BOIPOCHL:




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

MAIIMHHOE 00yUYeHHUE C YUUTeIeM
MAaIlIMHHOE 00y4YeHUe O3 yuuTens
THOPHTHBIC METOIBI

Tema 7. Moaenu knaccudukaimm
PaccmarpuBaembie BOIIPOCHL:

JIEpEBO peLIEHUI

OIOPHBIE BEKTOPA

TpagueHTHBIN OyCTHHT

JIOTUCTHYECKAsI PETPECCHSI

Tema 8. Moaenu perpeccun
PaccmarpuBaembie BOIIPOCHL:

JIMHEHHas1 perpeccus

rpebHeBast perpeccus

MO/ICIIH TIPOTHO3UPOBAHHSI BPEMEHHBIX PSIOB

Tema 9. 'mneprapameTpbl MOACIICH MAIIMHHOTO O0YUYSHUS
PaCCManI/IBaeMBIe BOIPOCHI:

OCHOBHBIC TUIICPIIAPAMCTPBI

gridsearchcv

k-fold

10

Tema 10. MeTpI/IKI/I Ka4dycCTBa MO)IGJ'IGf/i " BU3YyaJIM3alus pe3yJibTaTOB
PaccmaTtpuBaeMble BOIIPOCHL:

METPHUKHU KauecTBa PerpecCHOHHBIX MOJeNei

METPHKH KayecTBa KJIaCCUPHUKALI

BU3YyaIN3alys pe3yIbTaTOB

11

Tema 11. Knactepuzanuus u 6araHCUpOBKa KJIaCCOB
PaccMaTprBaeMble BOTIPOCHI:

METO/JIbI MOUCKA ONMKalIuX cocenent

METOABI KJIaCTEpU3aALIUN

METO]IbI 0aTAHCUPOBKH KIIACCOB

12

Tema 12. [TorpyxeHue B TEXHOJIOTUU MAITUHHOTO 00y4eHUs
PaCCManI/IBaeMBIe BOIPOCHI:

TrpalMEHTHBIN CIIYyCK

BUBI ITPAIUCHTHOT'O 6y0TI/IHFa

13

Tema 13. Pabota ¢ BpeMEHHBIMH psaMu
PaccmarpuBaembie BOIPOCHL:

avtoArima

JMHAMHUYecKasi TpaHc(opMmanusi BpeMEHHBIX PSiJIOB

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUYCCKUX 3aHSATHI/ KpaTKOC COACPIKAHUC

Tewma 1. Yro Takoe mamuuHoe o0ydenne (MO)
PaccmaTprBaemble BOIIPOCHL:

- 3ajauM MalIMHHOTO 00y4YeHus (IIOCTaHOBKA)

- J)Ku3HEeHHBINH UK

- Knmaccudukanums




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

Tema 2. EDA\Feature engineering

PaccmarpuBaembie BOIIPOCHL:

- MecTo B ’)KU3HEHHOM HUKJIC MHTCJUICKTYAJIbHOI'O aHaJIn3a JaHHbIX.

- 3a1a4 MUKPOYPOBHS M MAaKPOYPOBHSL.

- O0s3aTenLHBIC aHaJIUu3bI, HeO6XOL[I/IMI)I Ipy NMMpOBEACHUN EDA JJIA pa3/IMYHbIX TUIIOB JaHHBIX.
- I/IH)KeHepI/IH JaHHBbIX

Tema 3. Knacrepuzanus
PaccmarpuBaembie BOIPOCHL:
- Buzpl knaccrepuzanuu

- k-means

- DBSCAN

Tewma 4. Ilonck anHomanui

PaccmaTtpuBaeMble BOIIPOCHI:

- Yro Takoe anHomanuu?

- Meto/ipl BBISIBIICHHST 1 00OpabOTKH aHOMAITHA.

- 3-curma, aBTOMaTH3UPOBAHHBIE METO/IbI, METOIbI C TIOMOIIBIO HEHPOHHBIX CETeH

Tema 5. MeTpuku kauecTBa
PaCCManHBaeMBIe BOIPOCHI:

- JIns yero HyHBI MEeTpUKU?

- RMSE, MAE, MSE

- Accuracy, Precision

Tema 6. Perpeccust
PaccmaTprBaemble BOTIPOCHI:
- JIuneiinas perpeccus

- JlepeBo peuieHui

- Heilponnsle cetu

- Cnyyaiinblii iec

Tema 7. Knaccuduxarms
PaccmarpuBaembie BOIPOCHL:
- Jlorucruueckas perpeccust

- JlepeBo pelieHui

- Cnyyaiinblii iec

- I'paguenTHBII OyCcTHHT

Tewma 8. UnTepmperarust Mojeneid MalltmHHOTO 00y4YeHUs
PaCCManPIBaeMBIe BOIPOCHI:

- LIME

- SHAP

- ICE

-PD

Tema 9. TTog6op runepnapamerpos u Auto ML
PaccMaTprBaeMble BOTIPOCHI:

- Kpocc-Banunanus

- Grid Search

- Optuna

- Auto ML-6ubnurotexku

- AHcaMObnm Mozeneit

10

Tema 10. Low Code HHCTpYMEHTBHI I MOJICIIUPOBAHUS
PaccmarpuBaembie BOIPOCHL:

- Open Source UHCTPYMEHTBI

- Poccuiickuii poinok I1O nnst ML




Ne
/ TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE
/1
11 |Tema 11. MLOps
PaccmarpuBaembie BOIIPOCHL:
- ModelOps u MLOps
- U3 uero cobpatpk mardopmy Juist paboThl ¢ MAIIMHHBIM 00y4YeHneM?
- HO)IBOI[HI)IC KaMHH, PCTIIaMCHTHBIC ITPOLECCHI, HpOCKTHLIﬁ OIIBIT
4.3. CamocrosiTenbHas paboTa 00ydarOIMXCS.
No .
/ Bun camocrosiTensHO#M paboThI
/1
1 |W3yueHue nurepaTypsl
2 |Pabora c noxymentauueii 6ubmuorek pandas, matplotlib, seaborn, pandas_profiling
3 | BemonHeHne KypcoBoi paboTHI.
4 | IloarotoBka K MpOMEKYTOYHOU aTTECTALIUU.
5 | [loaroroBka K TeKyuiemMy KOHTPOJIIIO.
4.4. ITpumepHbIN IEpeUeHb TEM KYpPCOBBIX padOT
1. Hcnonp3oBaHue METONA ONOPHBIX BEKTOPOB B 3a/Jadax MAaIIMHHOTO
0o0yueHus.
2. Ucnons3oBanue MCTOAa HAMMCHBIINX KBAaJAPAaTOB B 3aJda4aX MAIIHMHHOI'O
o0yueHus.

3. Ucnonp3oBaHne HEWPOHHBIX CETEH JOJTOM KPAaTKOCPOUHON TaMSTH B

3a/1ayax aHalli3a BPEMEHHBIX PSI/IOB.

4. MHcnonp3zoBanme Ouommoreku TensorFlow B 3agayax MalIWHHOTIO

o0yueHwus.

5. Ucnonp3zoBanne IBM Watson Studio 1t co3gaHus KOTHHUTHBHBIX

IIPUITOKEHUM.

6. Ucnonp3oBanne IBM Watson Studio B 3amauax pacrno3znaBanusi o0pa3os.
7. O6paboTKa €CTECTBEHHOTO SI3bIKAa B KOTHUTUBHBIX MPUIOKEHUSX.

8. AJITOPUTMBI NMOKCKA ACCOLMATUBHBIX MPABUII.

9. PexoMeH1aTEIILHBIE CUCTEMBI.

10. Pacno3HaBanue 00pa3oB C UCIOJIb30BAHUEM MCKYCCTBEHHBIX HEHPOHHBIX

ceTei ryooKoro o0yueHusl.

11. O0yueHue ¢ MoAKpEIyIEHUEM B CHCTEMaX UCKYCCTBEHHOTO MHTEIICKTA.

12. CerMeHTaIusi N300pakeHUN C MCIOJIB30BaHUEM METOJOB KJIACTEPHOTO

aHaJin3a.



5. Ilepeuenp wu3NaHMWKM, KOTOpHIE PEKOMEHAYETCS UCIOIb30BaTh TIPHU
OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

Ne
w bubnmorpaduyeckoe onucanue Mecro nocryna
1 | Apremos, M. A. MammunHoe oOydeHue : yueOHo- https://e.lanbook.com/book/455024

MeTroandeckoe rmocoodue / M. A. Apremos, C. B.
3ousotapes, E. C. bapanosckuii. — Boponex : BI'Y,
2021. — 22 c.

2 [[Benrep, . I'. MammnaHOE 00yueHue B https://e.lanbook.com/book/477947
3HEprocHadkeHuu : yaeonoe nocoodue / 1. I'.
[IBenrep. — Kazanp : KHUTY, 2024. — 112 c. —
ISBN 978-5-7882-3489-2.

6. IlepedueHb COBpPEeMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX W
UH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJIB30BAaThCSA IPH
OCBOCHUU JUCHUUIUIUHBI (MOAYJIA).

https://habr.com/ru - 6a3a 3nanwuit B Buse cTareii, 0030poB

https://journal.tinkoff.ru/short/ai-for-all/ - 6a3za naHHBIX HEHPOHHBIX CETEH

https://vc.ru/services/916617-luchshie-neyroseti-bolshaya-podborka-iz-top-
200-ii-generatorov-po-kategoriyam - 6a3a JaHHBIX HEMPOHHBIX CETEH

https://github.com/abalmumcu/bert-rest-api - npodecCuoHabHas
miaTdopma sl KOMaHA0i paboThl HaJ MPOEKTOB (HEHPOHHAs CETh bert)
http://library.miit.ru/ - snexTpoHHO-OMONMOTEUHAss cucTeMa HaydHo-

TexHu4deckor omoanoreku MUNUT

https://proglib.io/p/raspoznavanie-obektov-s-pomoshchyu-yolo-v3-na-
tensorflow-2-0-2020-11-08 - npodeccronanbaas 6uOIMOTEKa TPOrPAMMHUCTOB

https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%:2F — oubnmoTeka
PO ECCUOHANIBHBIX CTaTel pa3padoTUnKOB SHAEKC

https://yandex.cloud/ru/blog - OuGmHMoTeka mpodeccHOHANBHBIX CcTaTekl
pa3paboTYuKoOB SHIIEKC

https://tproger.ru/translations/opencv-python-guide - 6ubiarOTEKa OCHOBHBIX
komans OpenCV

7. IlepeyeHb  JHUIEH3UOHHOIO H  CBOOOJHO  PACHPOCTPAHIECMOTO
MpOrpaMMHOr0 OO€CTeYeHus, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOT0 JIJIsI OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).

MS Office (Excel, Word)
Notepad++
Bbpay3zep Chrome



Anaconda

8. Ommcanme MaTepUATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYILIECTBJICHUSI 00pa30BaTEIbHOIO Mpoliecca Mo JUCIUILUIMHE (MOIYJIIO).

KomMmbsroTep npenopasaress
KommbroTepsl CTyA€HTOB
[IpoekTop

OKpaH 15 IpoeKTopa
MapkepHas gocka

9. ®opMa MPOMeKyTOUHOM aTTECTAINH:

KypcoBas pabota B 4 cemectpe.
DK3aMeH B 4 cemecTpe.

10. OueHouHbBIE MAaTEPUAIIBI.

OlLieHOYHbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUHN MTPOMEKYTOUHOU
aTTecTaluu, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

3aMECTHUTEIb JUPEKTOPA
PYKOBOJAMTEIb 00pa30BaTeIbHON

POrpaMMBI

CoracoBaHo:

Hupexrop
PykoBoautens oOpazoBaTeIbHON
IIPOrPaMMBI

[Ipencenarens yueOHO-METOIUYECKOMN
KOMUCCHUU

b.B. UronsHuKOB

O.b. IIponeBuu

J.B. I[TapunoB

O.b. IIponeBuu

J1.B. [TapunoB



