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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Llensamu ocBoeHUsT y4eOHOM IUCHMUIUIMHBI SIBISIOTCS (OPMUPOBAHHUE Y
oOy4Jaroruxcst mpoGeCCHOHAITBHBIX 3HAHWH M HABBIKOB B 00JIACTH MCIIOIb30BAHUS
MOJIeJIel U METOJ0B CUCTEM UCKycCTBeHHOro unreiiekra (UMN); ycBoenrne ocHOB
pa3pabOTKU U MpUMEHEHUsI MeTOI0B cucteM MU npu pereHun npuxkiaaHbIx 3a1a4
00paboTKK HH(pOPMAITUH U ONITUMAIBLHOTO YIIPABJICHUS, a TaKKe (OPMUPOBAHUE Y
o0yJaromuxcsi KOMIETEHIIMM B 00JacTH MOCTPOSHUS W (YHKIIMOHUPOBAHUS
cuctem MU, MeTO10B ONTUMAJIBHOTO TIPEACTABICHUS U OOPAOOTKY 3HAHUN B ATHX
CHUCTEeMaX, METOJIOB W aJrOpuTMOB OOpabOTKHM HMH(pOPMAIMU W ONTUMAJIBHOTO
yIIpaBJICHHUS.

HucuumiHa mnpeaHa3HaueHa st (GOPMUPOBAHUA M 3aKpeIUIeHUs Yy
0oOyJaromuxcsi KOMIIETEHIIMMA, HEOOXOIUMBIX [JIi PEUICHUs]  CIEAYIOIINX
npodeccruoHanbHbIX 3a/1a4 (B paMKax MPOEKTHOMN JESITEIIbHOCTH):

- IlpoBepka peanuzanuu 3ampocoB Ha u3MeHeHue (Bepudukaius) B
COOTBETCTBHHU C MOJYYEHHBIM IIJIaHOM;

- OOecrnieueHre kadectBa B mpoekrax B oOsactu UT B cOOTBETCTBUU C
YCTaHOBJICHHBIMH PETJIaMEHTAMU;

- Opranuzanus MpUeMO-CAATOYHBIX HCHBITAaHUN (Badugalus) B MPOEKTax
MaJIOTO M CPEIHEro YypOBHS CIOXHOCTH B obysactu UT B COOTBETCTBUU C
YCTaHOBJICHHBIMH PETJIaMEHTAMHU.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCIUTUINHE (MOIYJIIO).

Ilepeuenb GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ysbTaTe 00y4eHus 10 AUCHUIUINHE (MOIYIIO):

OIIK-8 - Cniocoben pa3zpabaTbiBaTh aqrOPUTMBI U TIPOTPAMMBI, IPUTOTHBIE
JUTSI IPAKTHYECKOTO MPUMEHEHUS,

IIK-1 - CnocobeHn aHanu3upoBaTh OOJIBIIME IaHHBIE C HMCIOJIb30BAHHEM
CYIIECTBYIONIEH B OpraHM3ald METOJO0JOTHYCCKON W  TEeXHOJIOTHYCCKOU

UH(GPACTPYKTYPBHL.

OOyd4eHwme 1Mo TUCIHUILTHHE (MOYJTIO) TIPEIIOoJIaraeT, 4To M0 €ro pe3yIbTaTaM
oOydaromuiics: Oyaer:

3HaTh:

TpeOOBaHUSI K TEPCOHAIBLHBIM KOMIBIOTEpAM M CEPBEPHBIM pecypcam,
peaTu3yIIUM aJroOpUTMbl MAIIMHHOTO OOYYEHUS

OCHOBHBIE METOJbl ONTUMAIBHOTO MPEACTABICHUS U O00paObOTKH OOJIBIINX
IaHHBIX B cucteMax MU



0COOCHHOCTH MaIIMHHOTO 00y4eHus ¢/0e3 yuuTens
IpOTpaMMBI JUIs TPAKTUYECKON peann3aiuy MalliHHOTO 00y4YeHUs

Ymerb:

pa3zpabarbiBaTh M IMPOBOJUTh CPAaBHUTEIbHBIM aHAIW3 AJITOPUTMOB
pacrno3HaBaHus 1 00pabOTKU OOJBIINX TaHHBIX

MPOEKTUPOBATH BEIUNCIUTENbHYIO HHOPACTPYKTYPY I XpaHEHUS OOJIBIINX
00bEMOB JaHHBIX

OCYILECTBIATh OTOOP JaHHBIX JJI1 MAIIMHHOTO 00y4YeHUs

Baanern:

HaBbIKAMU NPUMEHEHHUS METOJOB MAIIMHHOTO OOYy4YeHUs NpU pEIICHUU
npo¢hecCUOHANIBHBIX 3aa4

HABBIKAMH Pa3padOTKU aIrOPUTMOB MAIIMHHOTO O0OY4YEeHUS

HaBbIKAMU 1000pa KOMIIOHEHTOB /I MH(PPACTPYKTYpPHI 3a7a4 TIIyOOKOIO
oOy4eHHs

HaBbIKAMH (POPMUPOBAHUS TEXHUYECKOTO 3aJaHusl HA MAIlIMHHOE 00y4YeHue

3. O6beM AUCIUTLIUHBI (MOTYJIS).
3.1. O0mas Tpy10eMKOCTb TUCITUTIINHBI (MOTYJIS).

OO0mast TPyIOEMKOCTh AMCIHUIUIMHBI (MOayJisi) coctaBiser 3 3.e. (108
aKaJeMHYECKUX vaca(oB).

3.2. O6bem paucuMIUIUHBL (Monaynsi) B (OpME KOHTAaKTHOW pabOThI
oOyyarommxcsi C  MeJarorM4eckuMu  paboTHUKaMU ©  (WIM)  JIMIaMH,
MPUBJIEKAEMBIMHU K peaju3alii 00pa30BaTEIbHONW MPOrpaMMbl HA MHBIX YCIIOBUSX,
IIPU MIPOBEJICHUH YUEOHBIX 3aHATUM:

KonuuectBo yacos

Tun y4eOHbIX 3aHATHI
Bcero | Cemectp Ned

KonrtakTHas paboTa mpu npoBeIeHIH yUeOHBIX 3aHATHH (BCET0): 64 64
B ToMm uncne:

3aHATHSA JIEKITMOHHOTO THITA 32 32
3aHATUS CEMUHAPCKOTO THIA 32 32

3.3. O06bemM auCHMIUIMHBI (MOAYJsl) B (opMe caMOCTOATENIbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYArOUIUXCSA C
Mearorn4ecCKuMU pabOTHUKAMHU U (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
0o0pa3oBaTeNbHOM MOpOrpaMMbl Ha HHBIX YCJIOBUAX, NPU  MPOBEICHUU
IIPOMEKYTOUHOM aTTECTALIMU COCTaBIIAET 44 akaleMHYECKUX yaca (OB).




3.4. ITpu oOy4eHn¥ 0 MHAUBUAYATFHOMY YI4€OHOMY IIJIaHy, B TOM YHCIIC IPU
YCKOPEHHOM O00Yy4YeHHH, 00BEeM JTHUCHMUILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
TIOJTHOCTBIO B (DOPME CaMOCTOSTETFHON pabOThI 00YJAIONINXCs, a TakKKe B popme
KOHTAKTHON pabOThl 00YYarOIMIMXCs C MeAarorndyecKuMU paOOTHUKAMHU M (VUM )
JUIaMU, TIPUBIICKAEMBIMH K peai3aIliid 00pa30BaTeILHOM MPOrpaMMbl Ha MHBIX
YCJIOBHSIX, TIPH MPOBEICHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |Tema 1. Brenenue B MammHHOE oOyueHue. JKU3HECHHBIN UK pa3paboTKU MoJIee

MaIIMHHON O0y4YeHUSI.

PaccmatpuBaembie BOIPOCHI:

- MalIMHHOE OOYYCHHS Ha TPAHCHOPTE. BUIBI MTaHHBIX

- HOpMaTHUBHBIC TOKYMCHTEI B 00J1aCTH MAIIMHHOT'O 06yqu1/1;1
- JKU3HCHHBIH [TUKJI MAIIUHHOTO 00yYeHHE

- pa3BEIOYHbIN aHAJU3 JAHHBIX

2 |Tema 2. PazBenounsnii ananu3 ganHbix (EDA). Yacte 1 - Ananms.
PaccmarpuBaeMbie BOTIPOCHI:

- Makpoyposens EDA

- Mukpoyposens EDA

- omMcartellbHbIe cTaTuCcTHKa it EDA

- [IpoBepka cTaTHCTHYECKUX THITOTE3 AJIS OMPECTICHHS KOJIMIECTBA MACCHBOB JaHHBIX

3 |Tema 3. Pa3zBenounslii ananu3 qaHHbix. Yacts 2 - [IpeobpazoBanue.
PaccmarpuBaemble BOIPOCHL:

- IepeXO0/ K LIEJIEBOM CTPYKTYPE NaHHBIX

- aHaJIU3 aHOMAaJIMi

4 |Tema 4. nmxenepus nanHpix. O6pabOTKa YHCIOBBIX M KaTETOPUATbHBIX TAHHBIX
PaCCManI/IBaCMLIe BOIIPOCHI:

- MaCIHTa6I/IpOBaHI/IC JaHHBIX

- npe06pa3OBaHne JaHHBIX KaTCTOPpUAJIbHbIX TUIIOB

- CH)KCHHE pa3sMEPHOCTU

- FCHCpalus HOBBIX ITPU3HAKOB

5 |Tema 5. O6paboTKa TEKCTOBBIX TaHHBIX
PaccmarpuBaemble BONIPOCHI:

- TOKEHH3aI¥s TeKCTa

- epexo/ oT Tekcra K yncioBoit popme TF-IDF

- IIePeXO0Jl OT TEKCTA K YUCIOBOH (hOpMe MEIIOK-CIIOB
- JIeMMaTH3aLust

6 |Tema 6. Bunpl MmammmuHoro oOyuenue. @opmanbHas mocTaHOBKA 3aqaun ML
PaccmarpuBaembie BOIIPOCHI:
- MaIIMHHOE 0OYYEHHE C YIUTEIEM




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/1
- MalMHHOE 00y4YeHne 0e3 yuurenst
- THOPHTHBIC METOTBI
7 |Tema 7. Monenu kinaccudukanuu

PaccmartpuBaembie BOIIPOCHL:
- IEpEBO pelIeHUI

- OIIOPHBIE BEKTOpa

- TpaMeHTHBIN OyCTHHT

- JIOTUCTUYECKAs pErpeccust

Tema 8. Moaenu perpeccuu
PaCCManI/IBaeMLIe BOIPOCHI:

- TUHENHas perpeccus

- rpeOHeBast perpeccus

- MOJIEJIM IPOTHO3UPOBAHUS BPEMEHHBIX PATOB

Tema 9. 'unepnapameTpsl MoeNel MAIIMHHOTO O0y4YEHUS
PaCCManI/IBaeMLIe BOIIPOCHI:

- OCHOBHBIC THIICPIIAPAMETPhL

- gridsearchcv

- k-fold

10

Tema 10. MeTpI/IKI/I Ka4dycCTBa MO,Z[CJIeﬁ " BU3Yyalin3alus pe3yjibTaTOB
PaccMarpuBaeMble BOIPOCHL:

- METPUKH Ka4eCTBa PErPECCHOHHBIX MOAETIeH

- METPHUKH KauecTBa KilacCU(pUKALUL

- BU3yaJM3alys pe3yJbTaToB

11

Tema 11. Knactepuzanuus u 6asaHCUpOBKa KJIaCCOB
PaCCManI/IBaeMHC BOIIPOCHI:

- METOIBI ITOUCKA OJMKANIINX COCenei

- METOABI KJIaCTECpU3aALIUN

- METO/bl OATAHCUPOBKH KIIACCOB

12

Tema 12. [TorpyxeHue B TEXHOJIOTUH MALTMHHOTO 00y4eHUs
PaccmarpuBaemble BOIPOCHL:

- TPalueHTHBIN CITyCK

- BU/IBI TPAJIMEHTHOTO OyCTHUHTa

13

Tema 13. Pabota ¢ BpeMEHHBIMH psaMu
PaCCManI/IBaeMLIC BOIIPOCHI:

- avtoArima

- TUHAMUYecKasl TpaHC(OPMAIUsI BPEMEHHBIX PSAIOB

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

Tema 1. Uto Takoe mammaHOoe oOyuenue (MO)
PaccmartpuBaeMbie BOIIPOCHL:

- 3aJauy MalMHHOTO 00y4YeHus (IIOCTaHOBKA)

- JKu3HEeHHBINH UK

- Knaccudukanus

Tema 2. EDA\Feature engineering

PaccMaTpuBaemblie BOIPOCH:




TemaTuka NpakTUUYECKUX 3aHATUI/KpPATKOE COIepIKaHHe

/1
- MecTo B ’KH3HEHHOM [UKJIE THTCJUICKTYAJIbHOI'O aHalIn3a JaHHBIX.
- 3aauu MUKPOYPOBHS I MAaKPOYPOBHSL.
- O0s13aTenLHBIC aHaJIUu3bI, HeOGXOHI/IMI)I pyu IPpOBCACHNU EDA JJIA pa3jIndHbIX TUIIOB JaHHBIX.
- I/IH)KeHepI/IH JaHHBbIX
3 |Tema 3. Knacrepuzanust

PaccmarpuBaeMbie BOTIPOCHL:
- Bugp! knaccrepuzanuu
- k-means

Tema 4. ITonck anHomanui

PaccmarpuBaeMbie BOIPOCHI:

- Yto Takoe anHomanuu?

- MeTo ! BBISBJICHUS M 00pabOTKK aHOMAITHI.

- 3-CI/IFMa, aBTOMaTI/ISI/IpOBaHHLIe MCTOAbI, MECTOAbI C IIOMOIIBIO HeﬁpOHHI)IX ceTeﬁ

Tema 5. MeTpuku kauecTBa
PaCCManI/IBaeMHe BOIIPOCHI:

- J17s1 yero Hy>KHbI METPUKU?

- RMSE, MAE, MSE

- Accuracy, Precision,

Tema 6. Perpeccust
PaccMarpuBaeMble BOIPOCHL:
- JIuneiinas perpeccus

- JlepeBo pemenuit

- HeiiponHnsle cetu

- Cny4aiiHblii Jiec

Tema 7. Knaccuduxarnms
PaccmarpuBaeMbie BOIIPOCHL:
- Jloructuueckas perpeccust

- JlepeBo pemenuit

- Ciryuaiinslif ec

- I'paguenTHbIl OycTHHT

Tema 8. HTepnperanus Mojeneil MalMHHOTo 00y4YeHHs
PaCCManI/IBaGMHG BOIIPOCHI:

- LIME

- SHAP

-ICE

-PD

Tema 9. ITogbop runepnapamerpoB u Auto ML
PaccmarpuBaemble BOIPOCHI:

- Kpocc-Banunanus

- Grid Search

- Optuna

- Auto ML-6ubmmoTtexu

- AHcamOnm Mmonerneit

10

Tema 10. Low Code nHCTpyMEHTBI JIsl MOJICTTUPOBAHUS
PaccmarpuBaemble BONIPOCHI:

- Open Source HHCTPYMEHTHI

- Poccuiicknii peraok 110 mns ML

11

Tema 11. MLOps
PaccMaTpuBaembie BOPOCH:
- ModelOps u MLOps




/o

TemaTuka NpakTUUYECKUX 3aHATUI/KpPATKOE COIepIKaHHe

- U3 gero cobpats mnatdopmy 11 pabOTH ¢ MAITMHHBIM 00ydICHHAEM?
- [lonBoaHBIE KAMHU, PErJaMEHTHBIE ITPOLIECCHI, TPOEKTHBIH OIBIT

4.3. CamocrosiTenbHas padoTa 00y4JarOIHuXCs.

=
=z

Bun camocrosiTensHO#M paboThI

N3yuyenue nureparypsl

Pabora ¢ nokymenrauuei 6udanorek pandas, matplotlib, seaborn, pandas_profiling

BrimontHeHNE KypcoBOi pabOThI.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

Brimonnenue kypcoBoi paOoThI.

IToaroToBKa K MpOMEKYTOYHOM aTTECTALIMH.

00| N| o O &~ W| N

[ToaroroBka Kk TeKymeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUYEHb TEM KYPCOBBIX padOT
1. Hcnonp3oBaHue METONA ONOPHBIX BEKTOPOB B 3a/1adax MAaIIMHHOTO

00yueHus.

2. Ucnonw3oBanue MCTOAa HAMMCHBIINX KBAaJAPaTOB B 3aJda4aX MAIIHMHHOI'O

00yueHus.

3. Hcnonb3oBaHWEe HEWPOHHBIX CETEM AOJITOM KPAaTKOCPOYHOU NaMATH B

3a/1layax aHalli3a BPEMEHHBIX PSI/IOB.

4. Wcnonp3oBanue OubOmuoreku TensorFlow B 3amayax wMammmHHOTO

00yueHwus.

5. Ucnone3zoBanne IBM Watson Studio g co3gaHus KOTHUTHUBHBIX

IIPUITOKEHUM.

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

8. ANITOpUTMBI MOKUCKA ACCOLMATUBHBIX MPABUII.

9. PexoMeH1aTEIILHBIE CUCTEMBI.

10. PacnioznaBanue 00pa3oB ¢ UCIOIb30BAaHUEM UCKYCCTBEHHBIX HEHPOHHBIX

ceTel r1yooKoro o0yueHusl.

11. O0yueHue ¢ MOAKPEISIEHUEM B CUCTEMaX UCKYCCTBEHHOTO MHTEJICKTA.

12. CGI‘MGHT&HI/ISI H306pa)I(€HHﬁ C HCIIOJB30BaHMEM METOAOB KJIACTCPHOI'O

a”HaJIn3a.



5. IlepeueHp wu3NaHMI, KOTOpPHIE PEKOMEHAYETCS MCIOJIb30BaTh IIPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).
Ne
/1
1 1. M'abnynnun, H. M. PazBuTue 4enoBe4eckoro https://e.lanbook.com/book/173018
KanuTaia u Mu(poBoi SJKOHOMHUKHU B PETHOHAX

bubnuorpaduueckoe onucanue MecTo gocrymna

Poccun: ¢akTopHBI U KJIaCTEPHBIN aHAIUS !
monorpadus / H. M. I'abaymnnun. — Ka3zaus : KOV,
2019. — 268 c. — ISBN 978-5-00130-291-9. —
Texct : anexkTpoHHbIH // JIaHb : 2IEeKTPOHHO-
OoubnuoreyHas cucrema

2 2. I'utuc, JI. X. CratucTHyeckas KiaacCH(PpUKAIUA 1 https://e.lanbook.com/book/3493
knacrepHbiit ananus / JI. X. 'ntuc. — Mockaa :
I'opnas kaura, 2003. — 157 ¢. — ISBN 5-7418-
0010-6. — Texkcr : anmexTpoHHbIH // Jlassb :

AJIEKTPOHHO-OMOIMOTEYHAS CHCTEMA.
3 | 3. I'maccuep, D. ['mybokoe o0y4ueHue 6e3 https://e.lanbook.com/book/131710
matematuku. Tom 2. [IpakTuka : pykoBOACTBO / D.
I'maccuep ; nepeBoj ¢ anriuiickoro B. A. SIporkoro.
— Mockaa : JIMK Ilpecc, 2020. — 610 c. — ISBN
978-5-97060-767-1. — TekcT : aneKTpoHHbIH // JaHb
: DJIEKTPOHHO-OMOIMOTEYHAsI CUCTEMA

4 | 4. T'ynersieBa, T. A. MeToapl CTaTHCTUYECKOTO URL:

obyueHns B 3a1a4ax perpeccun u knaccudukamy : | https://e.lanbook.com/book/118291
moHorpadus / T. A. I'ynbrseBa, A. A. [lonos, A. C.
Caytun. — HoBocubupck : HI'TY, 2016. — 323 c.
— ISBN 978-5-7782-2817-7. — Texcr :
3NIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-OMOIMOTeYHAs
cHCTe

5 | 5. Kyk, JI. MammuHaOe 00yuenue ¢ ucronb3oBanuem | https://e.lanbook.com/book/97353
ouommotexkn H20 / J1. Kyk ; mepeBo1 ¢ aHTJIMIICKOTO
A. b. OrypuoBa. — Mocksa : IMK Ilpecc, 2018. —
250 c. — ISBN 978-5-97060-508-0. — Teker :
ANIEKTPOHHBIN // JIaHb : 3IEeKTPOHHO-OMOIMOTeUHAs

cucrema.
6 | 6. Dnax, I1. MammnaHoe o0ydyenue. Hayka n https://e.lanbook.com/book/69955
HCKYCCTBO ITOCTPOCHUA AJITOPUTMOB, KOTOPEIC

W3BJIEKAIOT 3HAHUA U3 Ha”HHeIX / [1. ®aax. — Mocksa
: AMK TIlpecc, 2015. — 400 c. — ISBN 978-5-97060-
273-7. — TeKcT : ANeKTPOHHBIH // JIaHb :
AIIEKTPOHHO-OMOJINOTEYHAsI CHCTEMA.

7 7. Uenwix, A. H. CoBpeMeHHbIE TEXHOJIOTUU https://e.lanbook.com/book/141063
MPOTUBOACUCTBUS (DUHAHCOBBIM MPECTYILICHUSM :

yuebHoe nocobue / A. H. Llenbix. — PocToB-Ha-Jlony




: IO®Y, 2019. — 119 ¢. — ISBN 978-5-9275-3286-
5. — TekcT : anekTpoHHbIH // JIaHb : 3IeKTpOHHO-
O6ubnmoTeyHas cucrema

8. [llanes-1lIBap, L. Mxen MmammuHHOrO 00YYSHUS :
yaeoHnoe nocodue / L. [Tanes-11IBapm, ben-
Hasualll. ; nepeBoa ¢ anrnuiickoro A. A. CiiMHKHHA.
— Mockga : JIMK Ilpecc, 2019. — 436 c. — ISBN
978-5-97060-673-5. — TekcT : anekTponHsbii // Jlanb
: DIIEKTPOHHO-OMOIMOTEeYHAs CHCTEMA.

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

[Ma6nynnun, H. M. Pa3Butue ueinoBedeckoro
Kanuraia u MudpoBoi IKOHOMUKH B PETHOHAX
Poccuu: pakTopHBIN U KIaCTEPHBINA aHATIHU3 :
monorpadus / H. M. I'abaymun. — Kazanp : KOV,
2019. — 268 c. — ISBN 978-5-00130-291-9

https://e.lanbook.com/book/173018

10

['maccuep, 3. 'mybokoe oOydeHne 6€3 MaTeMaTHKH.
Towm 2. IIpakTuka : pykoBoncTBo / 3. ['maccuep ;
nepeBo/ ¢ anruiickoro B. A. fIponkoro. — Mocksa
: AMK TIlpecc, 2020. — 610 c. — ISBN 978-5-97060-
767-1

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

11

I'ynprsieBa, T. A. MeTObl CTATUCTUYECKOTO
oOydeHus B 3aJla4ax Perpeccuu M Kiaccu(ukaimu :
moHnorpadus / T. A. I'ynbrsesa, A. A. ITonos, 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 00y4yeHHe ¢ CIOJIb30BAHUEM
o6ubmuoreku H20 / J1. Kyk ; mepeBos ¢ aHTIIHIICKOTO
A. b. Orypuosa. — Mocksa : JIMK IlIpecc, 2018. —
250 c. — ISBN 978-5-97060-508-0

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

13

®nax, I1. MammHHOe 00yuenue. Hayka 1 UCKyccTBO
IIOCTPOEHUS aJITOPUTMOB, KOTOPBIE U3BICKAOT
3HaHus u3 Janabix / [1. dmax. — Mocksa : JIMK
[Tpecc, 2015. — 400 c¢. — ISBN 978-5-97060-273-7

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

14

[Tanes-1lIBap, I1I. Mnen mammaHOTO 00yUIEHUS :
yuebHoe nocodbue / I11. [Hanes-1IBapu, ben-
Hasunlll. ; nepeBox ¢ anrnuiickoro A. A. ClIMHKHUHA.
— Mockaa : JIMK Ilpecc, 2019. — 436 c. — ISBN
978-5-97060-673-5

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

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U

WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS MPH

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).
JoxyMmeHnrarusi 6uonuoreku pandas. https://pandas.pydata.org/docs/

JloxyMeHTaIus OnOJIMOTEKHU

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

matplotlib.



JlokymenTanus 0ubnmotexu seaborn. https://seaborn.pydata.org/tutorial . html
JlokyMeHTaIus OuOIMOTEeKN pandas_profiling. https://pandas-
profiling.github.io/pandas-profiling/docs/master/index.html#pandas-profiling
JoxymenTarus scikit-learn https://scikit-learn.org/stable/user_guide.html
JloxymenTarust ondmuotexku lime https://github.com/marcotcr/lime
https://habr.com/ru - 6a3a 3Hanwmit B Buze cTareii, 0030poB
https://journal.tinkoff.ru/short/ai-for-all/ - 6a3za qaHHBIX HEHPOHHBIX CeTeH
https://vc.ru/services/916617-luchshie-neyroseti-bolshaya-podborka-iz-top-
200-1i-generatorov-po-kategoriyam - 6a3a qaHHBIX HEHPOHHBIX CETEH

https://github.com/abalmumcu/bert-rest-api - npodecCuoHaIbHAs
riatgopMma Juisi KoMmaHa0M paboThl HaJl TPOEKTOB (HEWpPOHHAs CeTh bert)
http://library.miit.ru/ - snexTpoHHO-OMONMOTEUHAss cucteMa HaydHo-

TexHu4deckor onoanoreku MUNUT

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

https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%2F — oubnmoTeka
npodeccruoHanbHbIX cTaTel pazpaboTINKOB SAHIEKC

https://lyandex.cloud/ru/blog - OwuGmmMoTeka mpodeccHOHANBHBIX CcTaTel
pa3paboTYuKoOB SHIIEKC

https://tproger.ru/translations/opencv-python-guide - 0ubaHOTEKAa OCHOBHBIX
koman;1 OpenCV

7. IlepedyeHb  JUUEH3MOHHOIO U  CBOOOJHO  PaclpOCTPaHSIEMOTO
MPOrpaMMHOTO OOECIeYeHs, B TOM YHCJIE€ OTEUYECTBEHHOTO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJISl OCBOCHUSI TUCIUTUTUHBI (MOYJIs).

MS Office (Excel, Word)
Notepad++

bpayszep Chrome
Anaconda

8. OmnucaHue MaTepuaJIbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCHUILTMHE (MOIYJIIO).

MS Office (Excel, Word)
Notepad++

bpayzep Chrome
Anaconda



9. ®opMa NpoMEKYTOUHOU aTTECTAIUU:

3aueT B 4 cemecTpe.
KypcoBas paboTta B 4 cemectpe.

10. OueHouHbIE MaTEPHAIIBI.

OHCHO‘IHLIE? MaTCpuaiibl, IPUMCHACMBIC IIPpU ITPOBCACHUU HpOMG)KYTO‘-IHOﬁ

aTTECTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

TUPEKTOP

CorJiacoBaHo:

Hupexrop
PykoBoauTenb 00pa3zoBaTeNbHON
IPOrpamMMBl

[Ipencenarens yueOHO-METOIUUYECKOM
KOMUCCHUU

b.B. UroanrankoB

b.B. UroanankoB

O.b. [IponeBuu

J1.B. [TapunoB



