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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):

IIK-1 - CnocobeH npoekTupoBaTh, pa3padaThIBaeT U yIyUllIaTh alrOPUTMbI
¥ MOJIEJTH MallTMHHOTO O0YYeHUSI.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJII0 ) IPEIOIaraeT, 4YTo 1Mo ero pe3yJIbTaraM
oOyyarommiicst Oyier:

3HaTh:

TpeOOBaHUSI K TEPCOHAIBLHBIM KOMIBIOTEpAM M CEPBEPHBIM pecypcam,
peanu3yIoIUM aJroOpUTMbl MAIIIMHHOTO O0yYeHUS

OCHOBHBIE METOJbl ONTUMAJIBHOTO MPEACTABICHUS U 00pabOTKU OOJIBIINX
aHHBIX B cucteMax MU

0COOCHHOCTH MaIIMHHOTO 00y4eHus ¢/0e3 yuuTens

MPOTPAMMBI JIJISl TPAKTUIECKON peaanu3alii MallnHHOTO 00yYeHUS

YMeTh:



pazpabarbiBaTh M NPOBOJUTH CPABHUTEIBHBIM aHAIU3 aJITOPUTMOB
pacrno3HaBaHus 1 00pabOTKU OOJBIINUX TaHHBIX

MPOEKTUPOBATH BEIUUCIUTEIbHYIO HHOPACTPYKTYPY I XpaHEHHS OOJIBIITNX
00BEMOB JJAaHHBIX

OCYILECTBIATh OTOOP NaHHBIX AJI1 MAIlIMHHOTO O0y4YeHUs

Baanern:

HaBbIKAMU NPHUMEHEHHUS METOJI0OB MAIIMHHOTO OOy4YeHHUs IpH pPEUICHUU
npo(hecCUOHATIBHBIX 3aa4

HaBBIKAMH pa3padOTKH aITOPUTMOB MAIIMHHOTO O0YYEHUS

HaBbIKaMU 1M0100pa KOMITIOHEHTOB ISl HHPPACTPYKTYPHI 3a/4a4 IIIyOOKOTrO
00yueHust

HaBbIKaMHU (POPMUPOBAHUS TEXHUYECKOTO 3a/1aHUs HA MAIIMHHOE 00yUYeHHE

3. O6beM AUCIUTIIUHBI (MOTYJIs).
3.1. O0mas Tpy10€MKOCTb JUCHUILIUHBI (MOTYJIST).

OO0mast TPyJOEMKOCTh JUCHUUILTUHBI (Momynsi) cocTaBisier 2 3.e. (72
aKaJIeMHUYECKHUX yaca(oB).

3.2. OOvem mucuuIIMHBI (MOAynsi) B (OpME KOHTAKTHOM pabOTHI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ¥ (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMH K peaan3alii 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IpU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KommaectBo yacoB

Tun yueOHBIX 3aHATHI
Bcero | Cemectp Ne2

KonTtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCET0): 32 32
B tom uucne:

3aHATHS JEKIIMOHHOTO THIIA 16 16
3aHATHSI CEMUHAPCKOTO THIIA 16 16

3.3. O6veM aucHUIIMHBI (MOAYJs) B (hOpMe CaMOCTOSITENHFHOW pPabOTHI
oOydJaroruxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOyYarOMMXCS C
Mearorn4ecKuMu paboTHUKAMHU U (WIJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTeNpbHOM MporpaMmMbl Ha HWHBIX YCIOBUSIX, TPU NPOBEIACHUU
MIPOMEXYTOUHOM arrecTanuu coctapisieT 40 akageMuueckux vaca (OB).

3.4. Ilpu 0oOy4eHnu 1Mo MHANBHUIYATEHOMY Y4eOHOMY IJIaHy, B TOM YHCIIE TTPH
YCKOPEHHOM 00Yy4Ye€HHH, 00BEeM TUCHMILUIMHBI (MOYJIsI) MOXKET ObITh peaan30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJaronuxcs, a Takxke B hopme
KOHTaKTHOU pabOThl O0y4YarOMIMXCSA C MEJarorudecKuMu paboTHUKAMHU | (WJTHN)




JUuaMu, IPHUBJIICKACMbIMHU K pCain3alilin O6paSOBaTCHBHOI>'I IMporpaMmMhbl Ha MHBIX
YCJIOBUAX, IIPU ITPOBCACHUN HpOMeHCYTOqHOﬁ aTTeCcranuu.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO TUIIA.

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

1 |Tewma 1. BBenenue B MamuuaHOe 00ydeHue. JKM3HEHHBIN ITUKIT Pa3pabOTKH MOJIeei

MaIIuHHON O0y4eHHS.

PaccmaTtpuBaeMble BOIIPOCHI:

- MaIIMHHOE O0yUYeHHMs Ha TPaHCIIOpTe. BUIbI TaHHBIX

- HOpMaTUBHBIC TOKYMCHTEI B 001acTH MAIIHHHOTO 06y'-ICHI/ISI
- )KM3HEHHBIH IIMKJI MalIMHHOTO 00y4eHne

- pa3BeJOYHBIN aHAN3 JaHHBIX

2 |Tema 2. Pa3zBenounsrii ananu3 ganabix (EDA). Yacts 1 - Aranus.
PaccmarprBaeMBIe BOIIPOCHL:

- Makpoyposens EDA

- Muxkpoyposens EDA

- onmcaTenbHble cTaTiucTukKa st EDA

- HpOBepKa CTaTUCTUYCCKUX TUNOTE3 AJIA ONPCACIICHNUA KOJINYCCTBA MACCUBOB JaHHBIX

3 |Tema 3. Pa3Benmounslii ananu3 nanHbix. Yacte 2 - [IpeobpazoBanue.
PaCCManI/IBaeMBIe BOIPOCHI:

- IepeXO0/ K LeJIEBOM CTPYKTYpE AaHHBIX

- aHaJU3 aHOMAaJIMH

4 |Tema 4. mxeHepus naHHbIX. OOpaOOTKa YMCIOBBIX U KATETOPHAIBHBIX JAHHBIX
PaccmarpuBaembie BOIPOCHL:

- MacIITabupOBaHUE JAHHBIX

- IpeoOpa3oBaHUe TaHHBIX KaTETOPHUATBHBIX THIIOB

- CHIDKEHHE Pa3MepHOCTH

- TeHepanys HOBBIX IIPU3HAKOB

5 |Tema 5. O6paboTKa TEKCTOBBIX JAHHBIX
PaccmaTprBaemble BOIIPOCHI:

- TOKEHHM3aIUsl TeKCTa

- Iepexo[1 OT TeKcTa K yncioBoit popme TF-IDF

- IepexoJ OT TEKCTa K YHUCIIOBOH (hopMe MEIIOK-CII0B
- TeMMaTH3anus

6 |Tema 6. Buasl mammuHOTO 00yueHue. @opManbHas mocTaHOBKA 3a1auu ML
PaCCMa’IpI/IBaGMLIC BOIPOCHI:

- MalllIMHHOC O6y‘{€HI/I€ C yUuTejIeM

- MallMHHOE 00y4YeHHe 0e3 yuuTess

- THOPHUTHBIC METOTBI

7 |Tema 7. Mogenu knaccuguKanuu
PaccmarpuBaembie BOIPOCHL:

- ZIEpEeBO pelIeHui

- OIIOPHBIE BEKTOpa




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

/1
- TpaJHeHTHBIN OyCTHHT
- JIOTUCTHUYCCKAas perpeccus
8 |Tema 8. Mopaenu perpeccuun

PaccmarpuBaembie BOIIPOCHL:

- IMHEeWHas perpeccust

- rpeOHeBast perpeccus

- MOJIESTH IPOTHO3UPOBAHKS BPEMEHHBIX PSIZIOB

Tema 9. 'uneprnapameTpbl MOACTICH MAIIMHHOTO O0YUYEHUS
PaccMaTprBaeMble BOTIPOCHI:

- OCHOBHbBIC THIIEpIIapaMETPhbL

- gridsearchcv

- k-fold

10

Tema 10. MeTpI/IKI/I Ka4dy€CTBa MO,Z[CJIeﬁ " BU3yaJIM3allusl pe3yJibTaTOB
PaCCManI/IBaeMBIe BOIPOCHI:

- MCTPHKH Ka4€CTBA PEIrPCCCUOHHBIX MO,Z[GJIGﬁ

- MCTPHKH Ka4C€CTBa KHaCCI/Iq)I/IKaI_lI/IH

- BU3dyaju3anus pe3yJIbTaTOB

11

Tema 11. Knactepuzauus u 6aaHCUpOBKa KJIaCCOB
PaccmaTrpuBaeMble BOIIPOCHI:

- METO/Ibl IOMCKA OJIMKANUIINX cocenei

- METOABI KJIaCTECpU3alIUN

- METOIbl OATAHCUPOBKH KIIACCOB

12

Tema 12. [TorpykeHue B TEXHOJIOTUH MAIIMHHOTO O0YYCHUS
PaCCManPIBaeMBIe BOIPOCHI:

- TPaJIMEHTHBIN CITyCK

- BUABI I'PATUCHTHOT'O 6YCTI/IHI‘a

13

Tema 13. PaGoTa ¢ BpeMEHHBIMU psIaMH
PaccmarpuBaembie BOIPOCHL:

- avtoArima

- IMHAMHUYecKas TpaHc(opMaius BpeMEHHBIX PsIJIOB

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATUS

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

Tewma 1. Yro Takoe mamuuHoe o0ydenue (MO)
PaccmaTprBaemble BOIIPOCH:

- 3ajaui MalIMHHOTO 00y4YeHus (IIOCTaHOBKA)

- KuzHeHHbIH UK

- Kimaccudukarms

Tema 2. EDA\Feature engineering

PaccmarpuBaembie BOIPOCHL:

- MecToO B ’KH3HEHHOM HUKJIC MHTCJUICKTYAJIbHOI'O aHaJIn3a JaHHbIX.

- 3aa4 MUKPOYPOBHS U MAKPOYPOBHSI.

- O0s3aTebLHbIE aHaJIUu3bI, H606XOILI/IMLI Ipu NPpOBCACHNUN EDA JJIA pa3/IMYHbIX TUIIOB JaHHBIX.
- I/IH)KeHepI/IH JaHHbIX

Tewma 3. Knacrepuzarus
PaccmarpuBaembie BOIPOCHL:




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

/1
- Buzpl knaccrepuzanuu
- k-means
4 |Tema 4. Ilouck aHoManuiu

PaccmarpuBaembie BOIIPOCHL:

- Uto Takoe aHOMaNHu?

- MeTozp! BRISIBICHUS B 00pabOTKHA aHOMAITHI.

- 3-curma, aBTOMaTH3UPOBAHHBIE METOJIBI, METOIBI C TIOMOIIBI0 HEHPOHHBIX CEeTEeH

Tema 5. MeTpuku kadecTBa
PaccmarpuBaembie BOIPOCHL:

- JIns yero HyXHbI METpUKU?

- RMSE, MAE, MSE

- Accuracy, Precision,

Tema 6. Perpeccust
PaccmaTprBaemble BOTIPOCHI:
- JIuneiinas perpeccus

- JlepeBo peuieHui

- Heilponnsle cetu

- Cnyyaiinbli siec

Tewma 7. Kmaccudukarus
PaccmaTtpuBaeMble BOIIPOCHI:
- Jloructuueckas perpeccust

- JlepeBo peleHui

- Cnyyaiinbli jiec

- I'paguenTHBII OyCcTHHT

Tewma 8. UnTepmperarust Mojeneld MalltlmHHOTO 00y4YeHUs
PaCCManPIBaeMBIe BOIPOCHI:

- LIME

- SHAP

- ICE

-PD

Tema 9. ITogOop runepnapamerpos u Auto ML
PaCCManI/IBaeMBIe BOIPOCHI:

- Kpocc-Banunanus

- Grid Search

- Optuna

- Auto ML-6u6mmortexn

- AHcaMOmu Mozeneit

10

Tema 10. Low Code HHCTpYMEHTSHI Il MOJICIIHPOBAHUS
PaccmarpuBaembie BOIPOCHL:

- Open Source UHCTPYMEHTBI

- Poccuiickuit poinok 11O nnst ML

11

Tema 11. MLOps

PaccmaTprBaemble BOIIPOCHL:

- ModelOps 1 MLOps

- 13 yero cobpath miaTdopmy st pabOThl ¢ MAIIMHHBIM 00y4YeHUEM?
- HOHBO}IHBIC KaMHH, PETJIaMCHTHBIC ITPOLECCHI, HpOGKTHBIﬁ OIIBIT

4.3. CamocrosiTenbHas paboTa 00y4arommXcs.




r]:l/-(_)n Bun camocrosiTensHO#M paboThI
1 |M3yuenue nurepaTypsl
2 |Pabora c nokymentauueii 6ubnuorek pandas, matplotlib, seaborn, pandas_profiling
3 | IloaroroBka K MpOMEXYTOYHON aTTeCTALUH.
4 | IloaroToBKa K TEKyIEMy KOHTPOJIIO.
4.4. [IpumepHbI NepeueHb TEM KypPCOBBIX padboT
1. Ucnons3oBaHue MCTOAA4 OIIOPHBIX BCKTOPOB B 3aJjda4aX MAIIWMHHOI'O
o0yueHus.
2. Mcnonp3oBanue MCTOJla HAMMCHBIIUX KBAaJPaTOB B 3aJda4aX MAalIMHHOI'O
o0yueHus.

3. Hcnonp3oBanne HEHMPOHHBIX CETEH JOJITOM KPAaTKOCPOUYHOW MaMATH B
3a/1ayax aHaJIM3a BPEMEHHBIX PSIJIOB.

4. Ucnons3oBanue Oubnuorekn TensorFlow B 3amayax MammHHOTO
o0yueHus.

5. Ucnonb3oBanue IBM Watson Studio nns co3gaHus KOTHUTHUBHBIX
MIPUIIOKECHUM.

6. Ucnonb3oBanne IBM Watson Studio B 3amauax pacno3znaBanusi oOpa3os.

7. O6paboTKa €CTECTBEHHOTO SI3bIKa B KOTHUTUBHBIX MPUJIOKCHHUSX.
8. AIrOpUTMBI MOUCKA aCCOLIMATUBHBIX MPABWUIL.
9. PekoMeH1aTeNbHbBIE CUCTEMBI.

10. Pacnio3HaBanme 006pa3oB C UCIOJIb30BAHUEM UCKYCCTBEHHBIX HEHPOHHBIX
ceTel TIy0oKoro 00y4yeHusl.
11. O6yueHue ¢ NOJKPEIIEHUEM B CUCTEMAX UCKYCCTBEHHOI'O MHTEJUICKTA.

12. CermeHTanusi U300paXXeHU C MCIOJIH30BAHUEM METOJIOB KJIACTEPHOTO
aHanu3a.

5. llepeueHp wu3AaHW, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPU
OCBOEHUU JUCHUUIUIAHBI (MOAYJIA).

No
n/n bubnuorpaduueckoe onucanue Mecro nocryna
1 1. lF'abnynmun, H. M. Pa3BuTie 4enoBe4ecKoro https://e.lanbook.com/book/173018

Kanuraia u HudpoBoi 5IKOHOMUKH B PETHOHAX
Poccun: ¢akTopHBIi U KJIaCTEPHBIN aHAINS !
monorpadus / H. M. I'abaynnun. — Ka3zans : KOV,
2019. — 268 c. — ISBN 978-5-00130-291-9. —




Texcrt : anexkTpoHHbIH // JIaHb : 2IEKTPOHHO-
O6ubnmoTeyHas cucrema

2. I'mtuc, JI. X. Cratuctuyeckas kiaccupukanus u
kiacrepHbii ananus / JI. X. 'ntuc. — Mockga :
I'opnas kaura, 2003. — 157 ¢. — ISBN 5-7418-
0010-6. — Texkcr : anexkTpoHHbIH // JIaHs :
AIEKTPOHHO-OMOINOTEYHAs CUCTEMA.

https://e.lanbook.com/book/3493

3. 'maccuep, 3. ['mybokoe oOydenue 6e3
matematuku. Tom 2. [IpakTrka : pyKOBOJCTBO / D.
['maccuep ; nmepeBon ¢ anriumiickoro B. A. Spoikoro.
— Mockaa : JIMK Ilpecc, 2020. — 610 ¢. — ISBN
978-5-97060-767-1. — TekcT : anmeKkTpoHHbIH // JIaHb
: DJIGKTPOHHO-OMOIMOTEYHAS CHCTEMa

https://e.lanbook.com/book/131710

4. I'ynbrsieBa, T. A. MeToabl CTaTUCTUYECKOTO
00ydYeHUs B 3aJla4ax pPerpeccuu U Kiaccu(puKaImm :
monorpadus / T. A. I'ynersiesa, A. A. Ilomos, A. C.
Cayrtun. — HoBocubupck : HI'TY, 2016. — 323 c.
— ISBN 978-5-7782-2817-7. — Tekcr :
AIIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-ONOIMoTeYHas
CHUCTE

URL:
https://e.lanbook.com/book/118291

5. Kyk, JI. MamuHaHOe 00y4eHue ¢ UCTIOIb30BaHUEM
oubmuoreku H20 / JI. Kyk ; mepeBoa ¢ aHTTIHIICKOTO
A. b. OrypuoBa. — Mocksa : IMK Ilpecc, 2018. —
250 c. — ISBN 978-5-97060-508-0. — Texkcr :
ANIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-ONOINOTEUHAs
cucTema.

https://e.lanbook.com/book/97353

6. ®nax, 1. MamunaHoe oO6yuenue. Hayka u
HCKYCCTBO MTOCTPOEHUS aJTOPUTMOB, KOTOPbIE
W3BIIEKAIOT 3HaHMs U3 NaHHbIX / [1. drax. — Mocksa
: AMK Ilpecc, 2015. — 400 c. — ISBN 978-5-97060-
273-7. — Texcr : aneKkTpoHHbIH // JIaHs :
AJIEKTPOHHO-OMOIMOTEYHASI CHCTEMA.

https://e.lanbook.com/book/69955

7. Henbix, A. H. CoBpeMeHHbIE TEXHOJIOTUU
IPOTUBOACHCTBUS (PMHAHCOBBIM MPECTYIIIICHUSM :
yuebHoe nocooue / A. H. Llenbix. — PoctoB-Ha-Jlony
: IO®Y, 2019. — 119 ¢. — ISBN 978-5-9275-3286-
5. — TekcT : anekTpoHHbIH // JIaHb : 3eKTpOHHO-
O6ubnuoTeyHas cucreMa

https://e.lanbook.com/book/141063

8. [llanes-IlIBap, I1I. Mnen mamuHHOTO O0YUYEHUS :
yuebHoe nocobue / L. [anes-11IBapu, ben-
Hasunalll. ; nepeBon ¢ anrnuiickoro A. A. ClIMHKHHA.
— Mockaa : JIMK Ilpecc, 2019. — 436 c. — ISBN
978-5-97060-673-5. — TekcT : anekTpoHHbIH // JlaHb
: QJIGKTPOHHO-OUOIMOTEYHAs CCTEMA.

https://e.lanbook.com/book/131686




['a6aymmun, H. M. PazButue 4enoBedeckoro
KamuTana v HUGpoBOH 5KOHOMUKH B PErHOHAX
Poccun: ¢akTopHBIN U KJIaCTEPHBIN aHAIUS !
monorpadus / H. M. I'abaynnun. — Ka3zans : KOV,
2019. — 268 c. — ISBN 978-5-00130-291-9

https://e.lanbook.com/book/173018
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I'maccuep, 3. 'mybokoe oOyueHue 6€3 MaTeMaTHUKH.
Towm 2. IlpakTuka : pykoBoAcTBO / 3. I'maccHep ;
nepeBo/ ¢ anrimickoro B. A. SIpoukoro. — Mocksa
: AMK TIlpecc, 2020. — 610 c. — ISBN 978-5-97060-
767-1

https://e.lanbook.com/book/131710

11

I'ynbrsieBa, T. A. MeTobl CTAaTUCTUUECKOTO
0o0yueHHMs B 3aJjauax PErpeccuy U KIacCUPUKALMH :
moHorpadus / T. A. I'ynbrsieBa, A. A. Tlomnos, A. C.
Caytun. — HoBocubupck : HI'TY, 2016. — 323 c.
— ISBN 978-5-7782-2817-7

https://e.lanbook.com/book/118291

12

Kyk, I. MamuHHOe 00yuyeHHe ¢ UCII0JIb30BAHUEM
oubmotexn H20 / J1. Kyk ; mepeBoj ¢ aHTIIHHCKOTO
A. b. OrypuoBa. — Mocksa : IMK Ilpecc, 2018. —
250 c. — ISBN 978-5-97060-508-0

https://e.lanbook.com/book/97353

13

@nax, [1. MamunHoe o6yuyenue. Hayka u uckycctBo
IIOCTPOEHHUS AITOPUTMOB, KOTOPBIE U3BJICKAIOT
3HaHus u3 gqaHHbeix / I1. @aax. — Mocksa : [IMK
IMpecc, 2015. — 400 c. — ISBN 978-5-97060-273-7

https://e.lanbook.com/book/69955

14

[Hanes-11IBapu, 1. Mnen MammHHOrOo 00y4eHHUS :
yuebHoe nocobue / L. [anes-11IBapu, ben-
Jasunalll. ; nepeBon ¢ anrnuiickoro A. A. ClIMHKHHA.
— Mockaa : JIMK Ilpecc, 2019. — 436 c. — ISBN
978-5-97060-673-5

https://e.lanbook.com/book/131686

6. IlepeueHb COBpEMEHHBIX MNPOPECCHOHANBHBIX ©0a3 JaHHBIX U

MH(OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIOJb30BATHCS MpPH

OCBOCHUU JUCHUIUIUHBI (MOAYJIA).
Hoxymenrariusi oubnunorexku pandas. https://pandas.pydata.org/docs/

JlokymeHTanus OMOIMOTEeKH

https://matplotlib.org/stable/users/index
JoxymenTarust Oubnmoreku seaborn. https://seaborn.pydata.org/tutorial.html
JlokyMeHTaIus OuOIMOTEeKH pandas_profiling. https://pandas-
profiling.github.io/pandas-profiling/docs/master/index.html#pandas-profiling
JNoxymenTarus scikit-learn https://scikit-learn.org/stable/user_guide.html
Hoxymenrariusi 6uonauorexu lime https://github.com/marcotcr/lime

matplotlib.

https://habr.com/ru - 6a3a 3nanwmii B Buje cTareii, 0030poB
https://journal.tinkoff.ru/short/ai-for-all/ - 6a3a naHHBIX HEHPOHHBIX CETEH



https://vc.ru/services/916617-luchshie-neyroseti-bolshaya-podborka-iz-top-
200-ii-generatorov-po-kategoriyam - 6a3za qaHHBIX HSUPOHHBIX CETCH

https://github.com/abalmumcu/bert-rest-api - npodecCuoHaTbHAS
watdopma Jyist KoMaH 10 paboThl HaJI MPOEKTOB (HEMpoHHAs ceTh bert)
http://library.miit.ru/ - snaexkTpoHHO-OMONIMOTEUHAss cucTeMa HaydHo-

TeXHH4Yeckor omommorekun MUUT

https://proglib.io/p/raspoznavanie-obektov-s-pomoshchyu-yolo-v3-na-
tensorflow-2-0-2020-11-08 - npodeccuonanbHast OMOIMOTEKA IPOrPAMMHUCTOB

https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%?2F — OubmoTeka
npo(decCHOHANBHBIX CTaTel pa3pabOTIYNKOB SHIEKC

https://yandex.cloud/ru/blog - OubaroTeka npodecCHOHATBHBIX CTaTei
pa3zpaboTuukoB SHaexc

https://tproger.ru/translations/opencv-python-guide - 6ubIHOTEKa OCHOBHBIX
komang OpenCV

7. llepedyeHb  JHUIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHSIEMOIO
IPOrpaMMHOr0 OOecnedYeHusi, B TOM YHCIE€ OTEYECTBEHHOIO NPOU3BOJICTBA,
HEOO0XOMMOTrO JUIsl OCBOCHUS JUCIIUILIMHBI (MOJTYJISA).

MS Office (Excel, Word)
Notepad++

Bbpay3zep Chrome
Anaconda

8. Omumcanne MaTepHAIbHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON ISt
OCYIIECTBJICHHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTITHHE (MOIYIIIO).

Kommnsrotep npenonasaress
KommbroTepsl CTyA€HTOB
IIpoekTop

DKpaH AJisl IPOEKTopa
MapkepHas gocka

9. ®opma MpoMeKYTOUHON aTTEeCTALNH:

3ayeT BO 2 ceMmecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.



OueHouHbIE MaTepUalibl, TPUMEHSEMbIE TTPU MPOBEICHUN MPOMEKYTOUHON

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUH C JIOKAIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

3aMECTHUTEIb JUPEKTOPA

CoracoBaHo:

3amMecTUuTelb TUpEeKTOpa

[Ipencenarens yueOHO-METOINUECKOM
KOMHUCCHUHU

b.B. UronsHuKOB

b.B. UronsHukoB

J.B. I[TapunoB



