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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-3 - CmocobeH pemaTh CTaHAAPTHBIC 3aAadd MPodecCrOHATBHOM
NEeSATEIbHOCTH Ha OCHOBE MH(MOPMAIIMOHHON U OMOIMorpaduueckoi KyJbTyphl C
IpUMEHEHHEM HH(POPMAIMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTHMM U C y4eToM
OCHOBHBIX TpeOOBaHUM MH(OPMAITMOHHON O€30MaCHOCTH;

OIIK-8 - Cniocoben pazpabaThiBaTh alTOPUTMBI U TIPOTPAMMBI, TIPUTOTHBIE
TS IPAKTUIECKOTO TPUMEHEHUS;

IIK-1 - CnocobeH aHanu3upoBaTh OOJIBIIME IaHHBIE C KMCIOJIb30BAHHEM
CYIIECTBYIOIIEH B OpraHW3aldd METOJIOJIOTMYECKOM ¥ TEXHOJIOTUYECKOU

UH(QPACTPYKTYPBHI.

OO0yueHnue 1Mo quCIUIUINHE (MOIYITIO ) TIPEIoIaraeT, 4YTo 1Mo ero pe3yIbTaTaM
oOydaroruiicst Oyner:

3HATD:



TpeOOBaHUSI K TEPCOHAIBLHBIM KOMIIBIOTEpAM M CEPBEPHBIM pecypcam,
peanu3yoMM aaropuTMbl MAIIMHHOTO O0yYEHUS

OCHOBHBIE METOJbl ONTUMAIBHOTO MPEACTABICHUS U OOpPaOOTKU OOJIBIINX
IaHHBIX B cucteMax M1

O0COOCHHOCTH MAIIMHHOTO 00y4YeHusl ¢/0e3 yuuTes

MIPOTPaMMBI JIJIs1 TPAKTHUYECKON peain3alii MaIlTuHHOTO 00yUeHHS

Ymerb:

pa3zpabarbiBaTh M NPOBOJUTH CPABHUTEIBHBIA aHaIW3 aAJITOPUTMOB
pacrno3HaBaHus 1 00pabOTKH OOJBIINUX TaHHBIX

MPOEKTUPOBATH BEIUUCIUTEIbHYIO HHOPACTPYKTYPY I XpPaHEHHS OOJIBIITNX
00bEMOB JaHHBIX

OCYILIECTBISATh OTOOP aHHBIX JJI1 MAIIMHHOTO 00y4YeHUs

Baagern:

HaBbIKAMU NPHUMEHEHHUS METOJI0OB MAIIMHHOIO OOy4YeHHs MpH PELICHUU
npohecCUOHANIBHBIX 3aa4

HaBBIKAMH pa3padOTKU aITOPUTMOB MAIIMHHOTO O0YYEeHUS

HaBBbIKAMU T000pa KOMIIOHEHTOB JJII MH(PPACTPYKTYpPHI 3a7a4 TIIyOOKOIO
0o0yueHust

HaBbIKaMHU (POPMUPOBAHUS TEXHUYECKOTO 3a/1aHUs HA MAlIMHHOE 00y4YeHHe

3. O6beM AUCITUTIIUHBI (MOTYJIs).
3.1. O6m1as Tpy10€MKOCTh AUCIUTLIAHBI (MOIYJIs).

OOmast TPyIOEMKOCTh AMCIHUIUIMHBI (MOayJnis) coctaBiser 3 3.e. (108
aKaJeMHYEeCKUX Jaca(oB).

3.2. OOvem mucuuIIMHBI (MOAynsi) B (OpMe KOHTAKTHOM pabOTHI
oOyyarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU HW  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMHU K peaau3alii 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IpU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KonuuectBo yacos

Tum yueOHBIX 3aHATHI
Bceero | Cemectp Ne4

KonrakTHas paboTa Ipu nNpoBeleHUN yUeOHBIX 3aHATHI (BCEro): 64 64
B ToMm uncne:

3aHATUA JEKIIMOHHOTO TUIIA 32 32
3aHATUS CEMUHAPCKOTO THIA 32 32

3.3. O6bem auCHMIUIMHBI (MOAYJsi) B (opMe CaMOCTOATENIbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOydYarOMIUXCS C




He1arornyecKuMu padoTHUKAMU U (MJTN) JIMLIaMU, IPUBJIEKAEMBIMU K pean3alnuu
oOpa3oBaTeNpbHOM MpOrpaMMbl Ha HWHBIX YCIOBUSIX, TMPU MNPOBEIACHUU
MIPOMEKYTOYHOM aTTECTAIIMU COCTaBIIAET 44 akaieMHUYECKUX yaca (OB).

3.4. IIpu 0Oy4eHnH 10 UHANBHUIYTEHOMY Y4eOHOMY IIJIaHy, B TOM YHCIIE TTPH
YCKOPEHHOM OO0Y4YE€HHH, 00BEeM JTHUCHHUILUIMHBI (MOJYJIsI) MOXKET OBITh peaIn30BaH
MOJTHOCTHIO B (hOpME CaMOCTOATEIHHON paboThl 00yJarommxcs, a Takxke B hopme
KOHTAKTHON pabOThl 00yYarOIMXCs C MeAaroridyecKUMU paOOTHUKAMHU M (HUJIH)
JUIIaMU, TIPUBIICKAEMBIMH K peai3aIiiid 00pa30BaTEILHOM MPOrpaMMbl Ha UHBIX
YCIIOBHSIX, TIPH MPOBEICHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCHUTUIUHBI (MOTYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
n/m

1 |Tema 1. Brenenue B MammHHoe oOydeHue. JKU3HEHHBIN UK pa3paboTKu MoJienei

MAaIIMHHON 00y4YeHUs.

PaccmaTrpuBaeMble BOIIPOCHI:

- MaIIMHHOE 00yYCHHMS HA TPAHCTIOpTE. BUIBI TaHHBIX

- HOPMAaTHBHBIE IOKYMEHTHI B 00JIaCTH MAIIMHHOTO 00Y4EHHS
- JXM3HEHHBIH IIMKJI MallIMHHOTO 00y4YeHne

- pa3BeJOYHBIN aHAIN3 JaHHBIX

2 |Tema 2. Pa3Benounsrii ananu3 ganHbix (EDA). Yacte | - Ananms.
PaccmarpuBaembie BOIPOCHL:

- Makpoyposens EDA

- Muxkpoyposens EDA

- onpcaTenbHbIe cTaTucThkKa st EDA

- [IpoBepka cTaTHCTHUECKUX T'HITOTE3 JUIS ONPEAEICHHS KOJIMYEeCTBAa MaCCUBOB TaHHBIX

3 |Tema 3. Pa3Benmounslii anamu3 qaHHbX. Yacts 2 - [IpeodpaszoBanue.
PaCCManPIBaeMBIe BOIPOCHI:

- IepeX0/ K LeJIEBOM CTPYKTYpE AaHHBIX

- QHAJIU3 aHOMAJIUI

4 |Tema 4. mxenepus naHHbix. O0paboTKa YMCIOBBIX U KATETOPHAIBHBIX JAHHBIX
PaccmarpuBaembie BOIPOCHL:

- MacITabupoBaHUe JaHHBIX

- mpeoOpa3oBaHKe JaHHBIX KaTeTOPHAIbHBIX THIIOB

- CHI)KEHUE Pa3sMEPHOCTH

- TeHepalys HOBBIX IIPU3HAKOB

5 |Tema 5. O6paboTKa TEKCTOBBIX TAHHBIX
PaccmarpuBaemble BOIPOCHL:

- TOKCHHU3a1uA TCKCTa

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




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

/1
- Iepexo0]I OT TEKCTa K YHCIIOBOH (popMe MemoK-cIoB
- JIEMMaTHUu3anus
6 |Tema 6. Bunbsl mammuaHOr0 00ydeHue. @opmaiibHast MOCTaHOBKa 3a1aun ML

PaccmarpuBaembie BOIIPOCHL:

- MaIIMHHOE O0yUYEHHE C YUHUTENIeM
- MaIIMHHOE O0y4eHne 0e3 yuuTemns
- THOpPHUIHBIC METOIBI

Tema 7. Mozaenu KiiacCu(pHUKaIMNA
PaccmarpuBaembie BOIPOCHL:

- IEPEBO peLICHUI

- OIIOpHBIE BEKTOpa

- IpaIMeHTHBIH OyCTHHT

- JIOTHCTUYECKask perpeccus

Tema 8. Mogenu perpeccuu
PaCCManI/IBaeMHe BOIPOCHI:

- JIMHENHas perpeccust

- rpe0HeBast perpeccus

- MOJACJIH MIPOTHO3UPOBAHNS BPECMCHHBIX PAIOB

Tema 9. 'unepnapameTpsl MoeNel MAIIMHHOTO O0y4YEHUS
PaccmaTtpuBaeMble BOIIPOCHI:

- OCHOBHBIC THIIEPIIaPAMETPhI

- gridsearchcv

- k-fold

10

Tema 10. MeTpuku kauecTBa MoJIelel U BU3yaIu3alus pe3yIbTaToB
PaCCManPIBaeMBIe BOIPOCHI:

- MCTPHKH Ka4€CTBAa PEIrPCCCUOHHBIX MOI[GJ'IGI\/‘I

- METPHUKH Ka4€CTBa KJ'IaCCI/I(pI/IKaI_[I/ISI

- BU3yaJIU3alysl pe3ybTaToB

11

Tema 11. Knactepusanus u 6agaHcupoBKa KJIaccoB
PaccmarpuBaembie BOIIPOCHL:

- METOJIBI TIOUCKA OIMKANIINX cocenei

- MCETOJbI KJIaCTCpU3aALIUU

- MCTO/JBbI 6aﬂaHCI/IpOBKI/I KJIaCCOB

12

Tewma 12. ITorpykeHue B TEXHOJIOTUH MAITUHHOTO OOYYECHHUS
PaccmarpuBaembie BOIPOCHL:

- TPaJIUEHTHBIN CITyCK

- BUABI I'PATUCHTHOT'O 6yCTI/IHFa

13

Tema 13. PaGoTa ¢ BpeMEHHBIMU psIaMH
PaCCManHBaGMLIC BOIPOCHI:

- avtoArima

- JMHAMH4YCCKas TpaHC(i)OpMaIII/IH BPEMCHHBIX PsA10B

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

[IpakTueckue 3aHsaTHS

/o

TemaTnka MpakKTUYECKUX 3aHATUN/KPATKOE COJEPIKAHHE

Tema 1. Uto Takoe mammaHOoe o0ydenue (MO)
PaccmarpuBaembie BOIPOCHL:




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

/11
- 3aayn MaIIMHHOTO 00Y4YeHNs (TOCTaHOBKA)
- J)Ku3HEeHHBIH UK
- Knaccudukanus
2 |Tema 2. EDA\Feature engineering

PaccmarpuBaembie BOIIPOCHL:

- MecTo B JKH3HEHHOM LMKJIE HHTEUICKTYyalIbHOTO aHAIN3a JaHHBIX.

- 3agauu MUKPOYPOBHS M MAaKPOYPOBHS.

- O6s3aTenpHBIEC aHANN3bI, HEOOXO0IUMBI IpH NpoBeaeHNH EDA a1t pa3nudHbIX TUIIOB JaHHBIX.
- mxeHepust JaHHBIX

Tema 3. Knacrepuzanus
PaccmarpuBaembie BOIIPOCHL:
- Bunsl kaccrepusanuu

- k-means

Tewma 4. Ilonck anHomanui

PaccmartprBaeMbie BOTIPOCHI:

- Yro Takoe anHomanuu?

- MeTonp! BRISBICHUSA U 00pabOTKH aHOMAITHH.

- 3-curma, aBTOMAaTH3UPOBAHHBIC METOJIBI, METOIBI C TIOMOIIBI0 HEHPOHHBIX CETEH

Tema 5. MeTpuku kauecTBa
PaccmaTtpuBaeMble BOIIPOCHI:

- JIns yero HyHBI MEeTpUKU?

- RMSE, MAE, MSE

- Accuracy, Precision,

Tema 6. Perpeccus
PaccmaTprBaemble BOTIPOCHI:
- JIuneiinas perpeccust

- JlepeBo pelieHui

- Heliponnsle cetu

- Ciryuaiinslii ec

Tema 7. Knaccuduxarms
PaccmaTpuBaemble BOIIPOCHI:
- Jloructuueckas perpeccus

- JlepeBo peuieHui

- Cnyyaiinblii iec

- I'paguenTHBII OyCcTHHT

Tema 8. HTepnperanus Mojeneil MalMHHOro 00y4eHust
PaccmarpuBaembie BOIPOCHL:

- LIME

- SHAP

-ICE

-PD

Tema 9. TTog6op runepnapamerpos u Auto ML
PaCCMa’I‘pI/IBaGMLIC BOIPOCHI:

- Kpocc-Banunanus

- Grid Search

- Optuna

- Auto ML-oubmmorexn

- AncaM0u Moenei

10

Tema 10. Low Code HHCTpyMEHTHI JIJ1s1 MOJICTUPOBAHUS
PaCCManHBaCMLIC BOIPOCHI:




Ne
/ TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE
n/n
- Open Source HHCTPYMEHTHI
- Poccuiickuii peraok 11O nnst ML
11 |Tema 11. MLOps
PaCCManI/IBaeMLIe BOIPOCHI:
- ModelOps u MLOps
- 13 gero cobpats miardopmy s pabOTH ¢ MAITMHHBIM 00y4YeHHEM?
- HOZ[BOIIHLIC KaMHHU, PETIIaMEHTHBIC ITPOLECCHI, HpOGKTHBII\/’I OIIBIT
4.3. CamocrosiTenbHas paboTa 00ydarOIMXCS.
Ne .
/ Bun camocrositenbHOR paboTh
n/n
1 |M3y4eHue nutepaTypbl
2 |Pabora ¢ noxymeHTanuei oubmmorek pandas, matplotlib, seaborn, pandas_profiling
3 | BoimonHenue KypcoBoii padoThI.
4 | IloarotoBka K MpOMeKyTOUHOM aTTECTalUH.
5 | IloaroroBka K TeKyIieMmy KOHTPOJIIO.
4.4. ITpumepHbIN IEpeueHb TEM KYPCOBBIX pabOT
1. Mcnonp3oBanue MCTOAAa OIIOPHBIX BCKTOPOB B 3aJda4aX MAIIMHHOI'O
o0yueHus.
2. Ucnonws3oBanue MCTOAa HAMMCHBIINX KBAaJAPaTOB B 3aJda4aX MAIIHMHHOI'O
o0yueHus.

3. Hcnonp3oBanne HEHPOHHBIX CETEH JOJITON KPAaTKOCPOUYHOW MaMATH B

3a/1layax aHalli3a BPEMEHHBIX PSI/IOB.

4. MHcnonp3zoBanume Ouommoreku TensorFlow B 3agayax MalIWHHOTIO

o0yueHus.

5. Ucnonp3zoBanne IBM Watson Studio g co3gaHus KOTHUTHUBHBIX

IIPUITOKEHUM.

6. Ucnonb3oBanne IBM Watson Studio B 3amauax pacrno3znaBanusi oOpa3os.
7. O6paboTKa €CTECTBEHHOTO SI3bIKAa B KOTHUTUBHBIX MPUIOKEHUSX.

8. AIrOpUTMBI TOMCKA ACCOLUATUBHBIX MPABHUJL.

9. PexoMeH1aTEIILHBIE CUCTEMBI.

10. Pacno3HaBanue 00pa3oB C UCIOJIb30BAHUEM MCKYCCTBEHHBIX HEHPOHHBIX

ceTei ryooKoro o0yueHusl.

11. O6yuyeHue ¢ NOJKPEIJIEHUEM B CUCTEMAaX UCKYCCTBEHHOI'O MHTEJUICKTA.

12. CermeHTanus U300pakeHU C MCIOJIH30BAHUEM METOJIOB KJIACTEPHOTO

aHaJIn3a.



5. TlepedeHp wW3AaHUH, KOTOPHIE PEKOMEHIYETCS HCIOIb30BaTh IPU
OCBOCHUH JUCHUIUIUHBI (MOIYJIA).

Ne
. bubnmorpaduyeckoe onucanue Mecro nocryna
1 1. M'abnynnun, H. M. Pa3BuTue yenoBe4eckoro https://e.lanbook.com/book/173018

Kanuraia u MudpoBoil IKOHOMUKH B PETHOHAX
Poccuu: hakTopHBIN M KIaCTEpHBIN aHAIHS :
moHorpacdwus / H. M. I'abaynnun. — Kazanb : KOV,
2019. — 268 c. — ISBN 978-5-00130-291-9. —
Tekct : anexTpoHHbIHN // JIaHb : AJIEKTPOHHO-
OoubnuoreyHas cucrema

2. I'mtuc, JI. X. Cratuctudeckas kKiaccupukaus u
knacrepubii ananms / JI. X. I'mtuc. — Mockaa :
['opnas xuura, 2003. — 157 ¢. — ISBN 5-7418-
0010-6. — Texkcr : anekTpoHHbIH // JIaHb :
3JIEKTPOHHO-OMOINOTEYHAs CCTEMA.

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

3. I'macchep, 3. 'my6okoe oOydenue 6e3
mateMaThku. Tom 2. [IpakTuka : pyKoBoAcTBO / D.
I'maccuep ; nepeBon ¢ anrmickoro B. A. Sporkoro.
— Mockaa : JIMK Ilpecc, 2020. — 610 ¢. — ISBN
978-5-97060-767-1. — TekcT : anekTpoHHbIH // JlaHb
: DJIEKTPOHHO-OMOIMOTEYHAsI CUCTEMA

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

4. T'ynprseBa, T. A. Meronbl cTaTUCTHYECKOTO
0o0yuyeHHMs B 3ajJjauax PErpeccuy U KIacCUPUKALHH :
monorpadus / T. A. I'ynerseBa, A. A. [Tonos, A. C.
Caytun. — HoBocubupck : HI'TY, 2016. — 323 c.
— ISBN 978-5-7782-2817-7. — TexcT :
ANIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-ONONINOTEUHAs
CHUCTE

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

5. Kyk, JI. MammHHOe 00y4eHue ¢ UCIOIb30BaHUEM
o6ubmmorexn H20 / JI. Kyk ; mepeBoa ¢ aHIIIMHCKOTO
A. b. OrypuoBa. — Mocksa : IMK Ilpecc, 2018. —
250 c. — ISBN 978-5-97060-508-0. — Texkcr :
3EeKTpOHHBIN // JIaHb : AIeKTPOHHO-OMOIMOTEUHAS
cucrema.

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

6. @nax, [1. Mamumnnoe o6yuyenue. Hayka u
HCKYCCTBO MTOCTPOEHHUS aJTOPUTMOB, KOTOPbIE
W3BJICKAIOT 3HAHUs U3 JaHHbIX / [1. doax. — MockBa
: AMK Ilpecc, 2015. — 400 c. — ISBN 978-5-97060-
273-7. — TeKcT : 3NeKTpOHHBIH // JIaHb :
AIIEKTPOHHO-OMOINOTEYHAS CUCTEMA.

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




7. Henbix, A. H. CoBpeMeHHBIE TEXHOJIOTUN
MIPOTUBOACUCTBUS (DUHAHCOBBIM MPECTYIUICHUSM :
yaeOHoe mocooue / A. H. Ilensix. — PocTtoB-Ha-JloHy
: IODY, 2019. — 119 ¢. — ISBN 978-5-9275-3286-
5. — Texkct : anekTpoHHsIH // JIaHb : 37IEKTPOHHO-
OuOIIMOTEeYHAs CUCTEMa

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

8. [lanes-1lIBap, I1I. Mxen MammuHHOTO 00YUYEHUS :
yuebnoe nocodbue / I11. [lanes-1IBapu, ben-
Hasunalll. ; nepeBon ¢ anrnuiickoro A. A. CIIMHKHHA.
— Mockaa : JIMK Ilpecc, 2019. — 436 ¢. — ISBN
978-5-97060-673-5. — TekcT : anekTpoHHbi // JlaHb
: QJIIGKTPOHHO-OUOINOTEYHAS CHCTEMA.

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

I"a6mymnun, H. M. Pa3zButne ueaoBed4ecKoro
Kanuraia u [uppoBoi IKOHOMUKU B PETUOHAX
Poccuu: pakTopHBIN M KIaCTEpHBIN aHAIHS :
monorpadus / H. M. I'abaymnun. — Ka3zans : KOV,
2019. — 268 c. — ISBN 978-5-00130-291-9

https://e.lanbook.com/book/173018
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I'maccuep, 3. I'mybokoe oOydeHne 6e3 MaTeMaTHUKH.
Towm 2. IIpakTuka : pykoBoncTtBo / 3. ['maccuep ;
nepeBoJi ¢ anriuiickoro B. A. Sporikoro. — MockBa
: AMK Tlpecc, 2020. — 610 ¢. — ISBN 978-5-97060-
767-1

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

11

['ynbrsieBa, T. A. MeTobpl CTaTUCTUUECKOTO
00y4deHHs B 3aJla4ax perpeccuu U Kiaccuukanu :
moHorpadus / T. A. I'ynbrsieBa, A. A. [lonos, A. C.
Caytun. — HoBocubupck : HI'TY, 2016. — 323 c.
— ISBN 978-5-7782-2817-7

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

12

Kyxk, /[. MamunnHOe 00y4yeHue ¢ HCIOIb30BaHUEM
o6ubmuorexu H20 / 1. Kyk ; mepeBoa ¢ aHTIIMHCKOTO
A. B. OrypuoBa. — Mocksa : JIMK Ilpecc, 2018. —
250 c. — ISBN 978-5-97060-508-0

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

13

®nax, [1. MammnaHoe 00yuenue. Hayka u uckycctBo
MOCTPOEHUS AIITOPUTMOB, KOTOPBIE U3BJIEKAKOT
3HaHus u3 JaHHbX / [1. dmax. — Mocksa : JIMK
[Tpecc, 2015. — 400 c. — ISBN 978-5-97060-273-7

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

14

Hlanes-IBapu, I1I. Maen mammHHOTO 00y4YeHHUS :
yuebHoe nocodbue / I11. [Hanes-1IBapu, ben-
Hasunlll. ; nmepeBox ¢ anrnuiickoro A. A. ClIMHKUHA.
— Mockaa : JIMK Ilpecc, 2019. — 436 ¢. — ISBN
978-5-97060-673-5

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

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHATBHBIX 0a3 JTaHHBIX

n

WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MPH

OCBOEHUU JUCUUIUIAHBI (MOAYJIA).



Joxymenrarusi ouonnorexu pandas. https://pandas.pydata.org/docs/
JlokymeHTarus OoubIMOTEKU matplotlib.
https://matplotlib.org/stable/users/index
JloxymenTarust Onbnmoreku seaborn. https://seaborn.pydata.org/tutorial.html
JlokyMeHTaIus OMOIMOTEeKU 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
JoxymenTarust 6u6nuorexu lime https://github.com/marcotcr/lime
https://habr.com/ru - 6a3a 3nanwmit 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-ii-generatorov-po-kategoriyam - 6a3a JaHHBIX HEUPOHHBIX CETEH

https://github.com/abalmumcu/bert-rest-api - npodecCuoHabHAs
iatdopma it KOMaHI0i paboThI HaJl MPOSKTOB (HEHPOHHAsS CETh bert)
http://library.miit.ru/ - snekTpoHHO-OMOMMOTEYHAass cucTeMa HayuHo-

TexHu4deckor omoanoreku MUNUT

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

https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%:2F — oubnmoTeka
npodeccruoHanbHbBIX cTaTel pa3paboTUNMKOB SAHIEKC

https://yandex.cloud/ru/blog - OubaroTeka npodeccHoOHATBHBIX —CTaTei
pa3paboTYuKoOB SHIIEKC

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

7. llepeueHb  JNHUIIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOTO
MPOrpaMMHOTO OOEeCredeHusi, B TOM YHCJIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIsl OCBOCHUSI TUCIUTUTUHBI (MOYJIs).

MS Office (Excel, Word)
Notepad++

Bbpay3zep Chrome
Anaconda

8. Omnucanue MaTepHAIbHO-TEXHUUECKON 0a3bl, HEOOXOAUMON  JJIsi
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUILUIMHE (MOIYJIIO).

Kommberorep npenonasarens
KoMmmbroTepsl CTyA€HTOB



[TpoexTop
DKpaH AJisl IPOEKTOopa
Mapkepnas nocka

9. ®opMa MpoMeKyTOUHOM aTTECTAINU:

KypcoBas pabota B 4 cemectpe.
Dk3ameH B 4 ceMecTpe.

10. OueHouHbIE MaTEPHUAIIBI.

OueHOYHbIE MAaTEepUAIIbI, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUYHON
aTTecTaluy, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

TUPEKTOP

CoracoBaHo:

Jupexktop

PykoBoautens oOpazoBaTeabHOM
IPOrpaMMBbl

[Ipencenarens yueOHO-METOUUYECKOM
KOMHCCHU

b.B. UronsHuKOB

b.B. UronsHukoB

O.b. IIponeBuu

J1.B. ITapunos



