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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).

OO6mast TPyJIOEMKOCTh AUCIHUILIMHBI (Moayisi) coctaBisier 4 3.e. (144
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
IPOMEKYTOUHOM aTTecTauu coctapisier 80 akaieMrUuecKux 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:

- MalIMHHOE 00YYCeHHS Ha TPAHCHOPTE. BUIbI MaHHBIX

- HOpMaTUBHBIC TOKYMCHTEI B 00J1aCTH MAIIMHHOT'O 06y‘-ICHI/ISI
- JKU3HCHHBIH [TUKJI MAIIUHHOTO 00yYCHHE

- pa3BelOYHbBIN aHAJU3 JAHHBIX

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

- MakpoypoBens EDA

- Mukpoyposens EDA

- omycarellbHbIe cTaTHCTHKa it EDA

- [IpoBepka cTaTHCTHYECKUX THITOTE3 JJIS OMPEICIICHHS KOJIMIECTBA MACCHBOB JaHHBIX

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

- IIEpeX0/ K LIeJIEBOM CTPYKTYpE NaHHBIX

- aHaJIM3 aHOMAaJIMH

4 |Tema 4. Unxenepus nanHbix. O0pabOTKa YMCIOBBIX M KaTErOpUaIbHBIX TaHHBIX
PaCCManPIBaeMBIe BOIPOCHI:

- MaCI.HTa6I/IpOBaHI/Ie JaHHBIX

- Hpeo6pa30BaH1/Ie JaHHBIX KaTCTOPpUAJIbHBIX TUIIOB

- CHOKCHHE pa3sMEPHOCTU

- TCHECpalHrs HOBBIX IPU3HAKOB

5 |Tema 5. O6paboTKa TEKCTOBBIX TAHHBIX
PaccmarpuBaembie BOIPOCHL:

- TOKCHH3aI¥s TeKCTa

- IepexoJ1 OT Tekcra K yncioBoii popme TF-IDF

- IePeXO OT TEKCTA K YUCIOBOH (hOpMe MEIIOK-CIIOB
- TeMMaTH3anus

6 |Tema 6. Bunpl MmammuHoro oOyuenue. @opmanbHas mocTaHOBKaA 3agaun ML
PaccmarpuBaembie BOIPOCHL:
- MaIIMHHOE O0yYEeHHE C YUHUTEeNIeM




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

/1
- MaIMHHOE O0y4eHne 0e3 yuuTenst
- THOPHTHBIC METOTBI
7 |Tema 7. Monenu kinaccudukanuu

PaccmarpuBaembie BOIIPOCHL:
- IEPEBO peLICHUI

- OIIOPHBIE BEKTOpa

- TpaiAuCHTHBIN OyCTHHT

- JIOTHCTUYECKAsl PErpeCCHs

Tewma 8. Moaenu perpeccuu
PaccmarpuBaembie BOIIPOCHL:

- IMHEHHAs perpeccus

- rpeOHeBast perpeccus

- MOJIENTH TIPOTHO3UPOBAHMS BPEMEHHBIX PSIIOB

Tema 9. 'unepnapameTpsl MoeNel MAIMHHOTO O0y4YEHUS
PaCCManHBaeMBIe BOIPOCHI:

- OCHOBHBIC THIICPIIAPAMETPhL

- gridsearchcv

- k-fold

10

Tema 10. MeTpI/IKI/I Ka4dycCTBa MO)IGJ'IGf/i " BU3yaJIM3alusl pe3yJibTaTOB
PaccmaTtpuBaeMble BOIIPOCHI:

- METPUKH Ka4eCTBa PErPECCHOHHBIX MOAEIeH

- METPHUKH KauecTBa KJlacCU(pUKALUL

- BU3yaJIM3alys Pe3yIbTaToOB

11

Tema 11. Knactepuzauus u 6asaHCUpOBKa KJIaCCOB
PaCCManI/IBaeMBIe BOIPOCHI:

- METOJIBI TIOUCKA OIMKANIINX cocenei

- METOABI KJIaCTEpU3aALIUN

- METOIbl OATAHCUPOBKH KIIACCOB

12

Tema 12. [TorpyxeHue B TEXHOJIOTUU MAIIUHHOTO 00y4eHUs
PaccmarpuBaembie BOIIPOCHL:

- TPaIneHTHBIH CITyCK

- BUZIBI TPAJIMEHTHOTO OyCTHHTa

13

Tema 13. Pabota ¢ BpeMEHHBIMH psaMu
PaCCManI/IBaeMBIe BOIPOCHI:

- avtoArima

- TUHAMHYecKas TpaHC(POpPMAIUsI BPEMEHHBIX PAIOB

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

[IpakTueckue 3aHsaTHS

/o

Tematuka MPAKTUYCCKUX 3aHSATHI/ KpaTKO€ COACPIKAHUC

Tema 1. Uto Takoe mammaHoe o0ydenue (MO)
PaccmarprBaeMble BOIIPOCHI:

- 3aaui MalIMHHOTO 00y4YeHus (IIOCTaHOBKA)

- J)Ku3HEeHHBIH UK

- Kimaccudukanums

Tema 2. EDA\Feature engineering

PaccmarpuBaembie BOIPOCHL:




TemaTuka NpakTUYECKUX 3aHATUI/KpPATKOE CO/IepIKaHe

/1
- MecTo B ’KH3HEHHOM [UKJIE THTCJUICKTYAJIBHOI'O aHaJIn3a JaHHBIX.
- 3a1a4 MUKPOYPOBHS 1 MAaKPOYPOBHSL.
- O0s3aTenLHBIC aHaJIUu3bI, HeOGXO}II/IMLI IIpyu MPOBCACHNU EDA JJIA pa3sjiIndHbIX TUIIOB JaHHBIX.
- I/IH)KeHepI/IH JaHHBbIX
3 |Tema 3. Knacrepuzanust

PaccmarprBaeMbie BOTIPOCHI:
- Buzpl knaccrepuzanuu
- k-means

Tema 4. [Touck anomanuii

PaccmarpuBaembie BOIIPOCHL:

- Yro Takoe aHOMaIHNU?

- MeTto/bl BBISBIICHHST B 00pabOTKN aHOMAITUH.

- 3-CI/IFMa, ABTOMATU3UPOBAHHBIC MCTOJbI, METO/IbI C TTIOMOIIBIO HCprOHHLIX ceren

Tema 5. MeTpuku kauecTBa
PaCCManI/IBaeMHe BOIPOCHI:

- JI7151 4ero Hy>KHbl METPUKHU?

- RMSE, MAE, MSE

- Accuracy, Precision,

Tema 6. Perpeccust
PaccmaTtpuBaeMble BOIIPOCHI:
- JIuneiinas perpeccus

- JlepeBo peleHui

- Heilponnsle cetu

- Cnyyaiinbli iec

Tema 7. Kmaccudukarms
PaccmaTprBaemble BOIIPOCHI:
- Jlorucruueckas perpeccust

- JlepeBo pelieHui

- Ciryuaiinslii ec

- I'paguenTHbIil OycTHHT

Tema 8. HTepnperanus Mojeneil MalMHHOro 00y4eHust
PaCCManI/IBaeMHe BOIPOCHI:

- LIME

- SHAP

-ICE

-PD

Tema 9. ITogOop runepnapamerpos u Auto ML
PaccmarpuBaembie BOIPOCHL:

- Kpocc-Banunanus

- Grid Search

- Optuna

- Auto ML-6ubmoTtexu

- AHcamOnm Monerneit

10

Tema 10. Low Code HHCTpyMEHTHI JIJ1s1 MOJICTTUPOBAHUS
PaccmarpuBaembie BOIPOCHL:

- Open Source HHCTPYMEHTHI

- Poccwuiicknit peraok 10 gms ML

11

Tema 11. MLOps
PaccMarpuBaeMble BOIIPOCHL:
- ModelOps u MLOps




/o

TemaTuka NpakTUYECKUX 3aHATUI/KpPATKOE CO/IepIKaHe

- 13 gero cobpats mnardopmy st pabOTH ¢ MAITMHHBIM 00y4YeHHEM?
- [logBoaHBIE KAMHU, PErJaMEHTHBIE ITPOIIECCHI, TPOEKTHBIH OIBIT

4.3. CamocrosiTenbHas padoTa 00y4daroImXCs.

=
=z

Bun camocrosiTensHOM paboThI

N3yuenue nureparypsl

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

BrinonnHeHne KypcoBoi paboThI.

IToaroroBka K MpOMEXyTOYHOM aTTECTALIMH.

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

Brinmonnenue KkypcoBoi paboThI.

IToaroToBKa K MPOMEXYTOYHOM aTTECTALIMHU.

oo Nl o) O | W N|

[ToaroroBka Kk TEKyeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KYPCOBBIX padOT
1. Hcnonp3oBaHuME METOIA OMOPHBIX BEKTOPOB B 3a/lauyax MAaIIMHHOTO

0o0yueHus.

2. Ucnonn3oBaHue MCTOJla HAMMCHBIIUX KBAJPAaTOB B 3aJda4aX MalllIMHHOI'O

o0yueHwus.

3. HMcnonb3oBaHWe HEWPOHHBIX CETEM AOJITOM KPAaTKOCPOYHOM NaMATH B

3aJa4ax aHajin3a BPCMCHHBIX PAOO0B.

4. Wcnonp3oBanue OudOmmoreku TensorFlow B 3agagax MammmHHOTO

o0yueHus.

5. UcnoapzoBanne IBM Watson Studio 1t co3gaHusT KOTHHUTHBHBIX

MIPUIIOKECHU M.

6. Ucnonb3oBanne IBM Watson Studio B 3aauax pacnozHaBanusi 00pa3os.
7. O6paboTKa eCTECTBEHHOTO S3bIKa B KOTHUTUBHBIX MPUIIOKECHUSX.

8. AIrOpUTMBI MOUCKA aCCOLIMATUBHBIX MPABWUIL.

9. PexomeH1aTeIbHbIE CUCTEMBI.

10. Pacno3naBanue 00pa3oB ¢ UCIOJIb30BAHUEM HCKYCCTBEHHBIX HEHPOHHBIX

ceTel TiryO0oKoro o0yyeHusl.

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

12. CermeHTanus U300paXKeHU C MCIOJIH30BAHUEM METOJIOB KJIACTEPHOTO

aHaJin3a.



5. IlepeueHp wu3MaHMN, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

Ne
n/a

bubnuorpadudeckoe onucanue

Mecto noctyna

1

1. M'abnymmun, H. M. Pa3BuTue 4enoBe4ecKoro
KanuTaga U qU(ppoBOH S5KOHOMUKH B PErMOHAaX
Poccun: ¢akTopHBIi U KJIaCTEPHBIN aHAIIUS !
monorpadus / H. M. I'abaynnun. — Ka3zans : KOV,
2019. — 268 c. — ISBN 978-5-00130-291-9. —
Texct : anexkTpoHHbIH // JIaHb : 2IEKTPOHHO-
O6ubnuoreyHas cucrema

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

2. I'mtuc, JI. X. Cratuctuueckas kiaaccupuKanus u
knacrepHbiit ananus / JI. X. 'ntuc. — Mockaa :
I'opnas kaura, 2003. — 157 ¢. — ISBN 5-7418-
0010-6. — Texkcr : anexTpoHHbIH // Jlansb :
AJIEKTPOHHO-OMOIMOTEYHAS CHCTEMA.

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

3. I'maccuep, 3. I'mybokoe oOydeHue 63
matematuku. Tom 2. [IpakTrka : pyKoBOJCTBO / D.
I'maccuep ; nepeBoj ¢ anriuiickoro B. A. Sporkoro.
— Mockaa : JIMK Ilpecc, 2020. — 610 c. — ISBN
978-5-97060-767-1. — TekcT : anmeKkTpoHHbIH // JIaHb
: DJIEKTPOHHO-OMOIMOTEYHAsI CUCTEMA

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

4. I'ynbrseBa, T. A. MeTonibl cTaTUCTUYECKOTO
o0y4YeHHs B 337ja4aX PErPEeCcCHH U KIACCUPUKAINH :
moHorpadus / T. A. I'ynbrsiea, A. A. [lonos, A. C.
Caytun. — HoBocubupck : HI'TY, 2016. — 323 c.
— ISBN 978-5-7782-2817-7. — TekcrT :
3NIEKTPOHHBIH // JIaHb : 3eKTPOHHO-OMOIMOTeYHAs
cHCTe

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

5. Kyxk, JI. MammnHoe 00yueHue ¢ UCIOIb30BaHUEM
o6ubmuorekn H20 / JI. Kyk ; mepeBoa ¢ aHTIIUIICKOTO
A. b. OrypuoBa. — Mocksa : IMK Ilpecc, 2018. —
250 c. — ISBN 978-5-97060-508-0. — Teker :
ANIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-OMOIMOTeUHAs
cucrema.

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

6. ®nax, 1. MamunaHoe obyuenue. Hayka u
HCKYCCTBO ITOCTPOEHUS aJIrOPUTMOB, KOTOPBIE
W3BJIEKAIOT 3HAHUA U3 na”HHeiX / [1. ®aax. — Mocksa
: AIMK TIlpecc, 2015. — 400 c. — ISBN 978-5-97060-
273-7. — Texcr : 35eKTpoHHbIH // JIaHs :
AIIEKTPOHHO-OMOIMOTEYHAS CUCTEMA.

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

7. LHenbix, A. H. CoBpeMeHHBIE TEXHOJIOTUN
IPOTUBOACHUCTBUS (PUHAHCOBBIM MPECTYIIIICHUSM :
yuebHoe nocooue / A. H. Llenbix. — PoctoB-Ha-Jlony

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




: FO®Y, 2019. — 119 ¢. — ISBN 978-5-9275-3286-
5. — TexcT : anekTpoHHbIH // JIaHb : 3IeKTpOHHO-
O6ubnmuoTeyHas cucrema

8. [llanes-1lIBapm, I1I. Mxen MmammHHOTO 00YUYEHUS :
yueonoe nocodue / 1. Ilanes-11IBapm, ben-
Hasualll. ; nepeBoa ¢ anrnuiickoro A. A. CliMHKHHA.
— Mockga : JIMK Ilpecc, 2019. — 436 c. — ISBN
978-5-97060-673-5. — TekcT : anekTpoHHbii // Jlanb
: DIIEKTPOHHO-OMOIMOTEeYHAs CHCTEMA.

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

I'abaymun, H. M. PazButue yenoBeueckoro
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

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

10

I'maccuep, 3. I'mybokoe oOydeHne 6€3 MaTeMaTHKH.
Towm 2. IIpakTuka : pykoBoncTso / 3. ['maccuep ;
nepeBo/ ¢ anriuiickoro B. A. SIpoukoro. — Mocka
: AMK TIlpecc, 2020. — 610 c. — ISBN 978-5-97060-
767-1

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

11

I'ynprseBa, T. A. MeToIbl CTATHCTUYECKOTO
o0ydeHus B 3aJla4ax perpeccuu U Kiaccuukaim :
monorpadus / T. A. I'ynbrsiea, A. A. [Tonos, A. C.
Cayrtun. — HoBocubupck : HI'TY, 2016. — 323 c.
— ISBN 978-5-7782-2817-7

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

12

Kyk, I. MamuHHOe 00y4yeHHe ¢ NCIOJIb30BAHUEM
o6ubmuorekn H20 / J1. Kyk ; mepeBoa ¢ aHTIIUIICKOTO
A. b. OrypuoBa. — Mocksa : IMK Ilpecc, 2018. —
250 c. — ISBN 978-5-97060-508-0

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

13

®nax, I1. MamuaHoe 00y4yenue. Hayka u uckycctBo
IIOCTPOEHUS aJITOPUTMOB, KOTOPBIE U3BJICKAIOT
3HaHus u3 nanaeix / [1. doax. — Mocksa : JIMK
IMpecc, 2015. — 400 c. — ISBN 978-5-97060-273-7

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

14

[Hanes-11IBapu, [1I. nen mamuuHOrO 00y4eHNUS :
yuebHoe nocooue / I11. [Hanes-1IBapu, ben-
Hasunlll. ; nepeBox ¢ 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 MPOPECCHOHANBHBIX 0a3 JaHHBIX U

MH(OPMAIMOHHBIX CHPABOYHBIX CUCTEM, KOTOPbIE MOTYT HCIOJb30BATHCS MPH

OCBOEHUU JUCUUILIAHBI (MOAYJIA).
JoxymenTarust onbmuotexu pandas. https://pandas.pydata.org/docs/

JoxyMeHTanus oubmuoTexn

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

matplotlib.



HoxymeHnrarusi oubnuoreku seaborn. https://seaborn.pydata.org/tutorial.html
JloxkymeHTarms OoubIMoTEKN pandas_profiling. https://pandas-
profiling.github.io/pandas-profiling/docs/master/index.html#pandas-profiling
Hoxymenrarus scikit-learn https://scikit-learn.org/stable/user_guide.html
JoxymenTarust 6u6nuorexu lime https://github.com/marcotcr/lime
https://habr.com/ru - 6a3a 3nanwuit B Bue cTareii, 0030poB
https://journal.tinkoff.ru/short/ai-for-all/ - 6a3a qaHHBIX HEHPOHHBIX CETEH
https://vc.ru/services/916617-luchshie-neyroseti-bolshaya-podborka-iz-top-
200-ii-generatorov-po-kategoriyam - 6a3za qaHHBIX HEUPOHHBIX CETCH

https://github.com/abalmumcu/bert-rest-api - npodecCuoHaTbHAS
maTdopma I KOMaHA0W paboThI Ha/l TPOECKTOB (HEHpOHHAs CeTh bert)
http://library.miit.ru/ - snekTpoHHO-OMOMMOTEYHAass cucTeMa HayuHo-

TeXHH4YeCKor omommorekn MUUT

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

https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%?2F — OonbanoTeKa
PO ECCUOHANIBHBIX CTaTel pa3padOTUMKOB SAHAEKC

https://yandex.cloud/ru/blog - OubmroTeka npohecCHOHATBHBIX CTaTeH
pa3zpaboTuukoB SAHaexc

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

/. IlepeueHb  JUIEH3UOHHOTO U  CBOOOJAHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOT0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIs1 OCBOCHUS AUCITUTIIIUHBI (MOIYJIs).

MS Office (Excel, Word)
Notepad++

Bbpay3zep Chrome
Anaconda

8. Ommcanne MaTepHAIBPHO-TEXHHYECKON 0a3bpl, HEOOXOAUMON s
OCYIIIECTBJICHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTUTHHE (MOIYIIIO).

MS Office (Excel, Word)
Notepad++

Bbpay3zep Chrome
Anaconda



9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auer B 4 cemecTpe.
Kypcosas pabota B 4 cemectpe.

10. OueHouHBIE MaTEpHUAIBI.

OreHOYHBIE MaTEepPUANTBI, TPUMEHSIEMBIE TIPU TIPOBEICHUH TTPOMEKYTOUHOM
aTTecTaluu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktoM PYT (MUUT).



ABTOpBI:

TUPEKTOP

CoracoBaHo:

Jupexktop

PykoBoautens oOpazoBaTeabHOM
IPOrpaMMBbl

[Ipencenarens yueOHO-METOUUECKOM
KOMHCCHU

b.B. UronsHuKOB

b.B. UronsHukoB

O.b. IIponeBuu

J1.B. ITapunos



