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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Lensamu ocBoeHUsT y4eOHOM IUCHMIUIMHBI SIBISIOTCS (OPMUPOBAHUE Y
oOy4Jaroruxcst mpoGeCCHOHAITBHBIX 3HAHWH M HABBIKOB B 00JIACTH MCIIOIb30BAHUS
MOJIeJIel U METOJ0B CUCTEM UCKycCTBeHHOro unreiiekra (UMN); ycBoenrne ocHOB
pa3pabOTKU U MpUMEHEHHsI MeTOJ10B cucteM MU npu perieHnn npukiagHbixX 3a1a4y
00paboTKK HH(pOPMAITUH U ONITUMAIBLHOTO YIIPABJICHUS, a TaKKe (OPMUPOBAHUE Y
o0yJaromuxcsi KOMIETEHIIMM B 00JacTH MOCTPOSHUS W (YHKIIMOHUPOBAHUS
cucteMm MU, MeTO10B ONTUMAJILHOTO TIPEACTABICHUS U OOpaOOTKY 3HAHUN B ATUX
CHUCTEeMaX, METOJIOB W aJrOpuTMOB 00pabOTKHM WH(OpMAMU U ONTHUMAJILHOIO
yIIpaBJICHHUS.

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

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

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

- OpraHuzanus MpUeMO-CIATOYHBIX HCHBITAaHUN (Bamujalus) B MPOEKTax
MaJIOTO M CpEIHEro YypOBHS CJOXHOCTH B obinactu UT B COOTBETCTBUU C
YCTaHOBJICHHBIMH PETJIaMEHTAMHU.

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

Ilepeuenb (GopmMUpPyeMBIX pe3yJbTaTOB OCBOCHHS 00Opa3oBaTENbHOU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCLUIUIUHE (MOAYIIO):

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

IIK-1 - CnocobeH aHamu3upoBaTh OOJIBIIME JaHHBIE C HUCIOJIb30BaHUEM
CYIIECTBYIOIIEH B OpraHM3alMid METOJO0JOTHYCCKON W  TEXHOJIOTHYECKOU

UH(GPACTPYKTYPBHL.

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

3HaTh:

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

OCHOBHBIE METOJbl ONTHMAJIBHOTO MPEACTABICHUS U 00pabOTKU OOJIBIIUX
IaHHBIX B cucteMax MU



0COOCHHOCTH MaIIMHHOTO 00y4eHus ¢/0e3 yuuTens
IpOTPaMMBI JUTsl TPAKTHYECKON pean3alii MaIIuHHOTO 00yYeHHS

Ymerb:

pa3zpabarbiBaTh M IMPOBOJUTh CPAaBHUTEIbHBIM aHAIW3 AJITOPUTMOB
pacrno3HaBaHust 1 00pabOTKU OOJIBIINUX TaHHBIX

MPOEKTUPOBATH BEIUNCIUTENbHYIO HHOPACTPYKTYPY I XpaHEHUS OOJIBIINX
00bEMOB JaHHBIX

OCYIIECTBISATH OTOOP NaHHBIX AJI MAIIMHHOTO O0yUYeHUs

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 3aJaHUsI HA MAIlIMHHOE 00y4YeHue

3. O6beM AUCIUTLIUHBI (MOTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIIAHBI (MOTYJIs).

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

3.2. O0wvem mucuuruHbBl (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU HW  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMHU K peaju3alii 00pa30BaTEIbHONW MPOrpaMMbl HA MHBIX YCIIOBUSX,
IIPU MIPOBEJICHUH YUEOHBIX 3aHATUM:

KonuuectBo yacos

Tun y4eOHbIX 3aHATHI
Bcero | Cemectp Ned

KonrtakTHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 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:

MaIInHHOE 00YYeHHUs Ha TpaHCTopTe. BUIB! JaHHBIX
HOpPMAaTHUBHBIC TOKYMCHTHI B O6J’IaCTI/I MAalIMHHOTI'O 06yqu1/1;1
JKU3HCHHBIN I[UKJI MAIIUHHOTO 00yYCHUE

pa3BeOYHbIN aHANIU3 JaHHBIX

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

Makpoyposens EDA

Mukpoyposens EDA

omrcaTenbHbIe cTaTucTuKa st EDA

[IpoBepka CTaTHCTHYECKUX THITOTE3 IS ONIPECIICHISI KOJIMIECTBA MACCHBOB JJAHHBIX

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

HEPEXO0. K LEIEBOU CTPYKTYpPE JAHHBIX

aHaJInu3 aHOMAaJIMit

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

MaCIHTa6I/Ip0BaHI/I€ JaHHBIX

HpeO6paBOBaHI/I€ JAaHHBIX KaTCrOpHUaJIbHBIX TUIIOB

CHUKEHHE Pa3MEpPHOCTH

TeHEpald HOBBIX MTPU3HAKOB

5 |Tema 5. O6paboTKa TEKCTOBBIX TaHHBIX
PaccmarpuBaemble BONIPOCHI:

TOKEHH3aIUsI TEKCTa

nepexoj oT TekcTa K uncinoBoit popme TF-IDF
HEPEeX0J OT TEKCTA K YUCIOBOH (hOopMe MEIIOK-CIIOB
JIeMMaTH3aLus

6 |Tema 6. Bunpl MmammmuHoro oOyuenue. @opmanbHas mocTaHOBKA 3aqaun ML

PaccMaTpuBaemblie BOIPOCHI:




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

MaIIMHHOE 00yUYeHHUE C YUUTeIeM
MAaIlIMHHOE 00y4eHue 0e3 yuuTens
THOPHTHBIC METOIBI

Tema 7. Moaenu knaccudukamm
PaCCManI/IBaeMI:Ie BOIPOCHI:

JIEpEBO PeLEHUI

OTIOpHBIC BEKTOPA

TpagueHTHBIN OyCTHHT

JIOTHCTHUYECKAs PEerpecCHs

Tema 8. Moaenu perpeccun
PaccMarpuBaeMble BOIIPOCHL:

JIMHEHHas1 perpeccust

rpebHeBast perpeccus

MO/ICIIH TIPOTHO3UPOBAHHSI BPEMEHHBIX PSZIOB

Tema 9. 'uneprnapameTpbl MOACITICH MAIIMHHOTO O0yYCHUS
PaCCManI/IBaCMLIe BOIIPOCHI:

OCHOBHBIC TUIICPIIAPAMCTPBI

gridsearchcv

k-fold

10

Tema 10. MeTpI/IKI/I Ka4dycCTBa MO,HCHCI)'I " BU3yaJin3danusa pe3yjibTaTOB
PaccMarpuBaeMble BOIIPOCHL:

METPHUKHU KauecTBa PErPEeCCHOHHBIX MOJIeNIeit

METPHKH KayecTBa KJIacCUPHUKALM

BU3yalIn3alys pe3yabTaToB

11

Tema 11. Knactepuzanuus u 6araHCUpOBKa KJIaCCOB
PaccMaTpuBaemblie BOIPOCH:

METOJIbI MOUCKA OJMKANIINX cocenen

METOABI KJIaCTEpU3aALIUN

METO]IbI 0aTAHCUPOBKH KJIACCOB

12

Tema 12. [TorpyxeHue B TEXHOJIOTUH MAITUHHOTO 00y4eHUs
PaCCManI/IBaeMLIC BOIIPOCHI:

TpalMEHTHBIN CIIYCK

BUBI T PAIUCHTHOT'O 6YCTI/IHFa

13

Tema 13. Pabota ¢ BpeMEHHBIMH psaMu
PaccmarpuBaemblie BOIIPOCHL:

avtoArima

JUHAMH4ecKas TpaHc(opMaIis BpEeMEHHBIX PSAIOB

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTueckue 3aHsaTHS

/o

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

Tewma 1. Yto Takoe mamuuHoe o0yuenue (MO)
PaccmaTpuBaemble BOIIPOCHI:

- 3aJauy MalMHHOTO 00y4YeHus (IIOCTaHOBKA)

- JKu3HEeHHBINH UK

- Knaccudukarms




Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPKaHUE

Tema 2. EDA\Feature engineering

PaCCManI/IBaeMLIe BOIPOCHI:

- MecTo B ’KU3HEHHOM [UKJIC UTHTCJUICKTYAJIbHOI'O aHaJIn3a JaHHbIX.

- 3aauu MUKPOYPOBHS 1 MAaKPOYPOBHSL.

- O0s3aTenLHBIC aHaJIUu3bI, H606X0)II/IMLI Ipy NMMPpOBEACHUN EDA JUI pa3jIMYHbIX TUIIOB JAaHHBIX.
- I/IH)KeHepI/Iﬂ JaHHBIX

Tema 3. Knacrepuzanus
PaccmarpuBaemblie BOIPOCHI:
- Bugpl knaccrepuzanuu

- k-means

- DBSCAN

Tewma 4. Ilonck anHomanui

PaccMarpuBaeMble BOIIPOCHL:

- Yro Takoe anHomanuu?

- Mero/b! BBISIBIICHHST 1 00pabOTKN aHOMAITHA.

- 3-curma, aBTOMaTU3UPOBAHHBIE METO/IbI, METOIBI C TIOMOIIBIO HEUPOHHBIX CeTEH

Tema 5. MeTpuku kauecTBa
PaCCManI/IBaeMHe BOIIPOCHI:

- [l 4ero HyXHbI METPUKU?

- RMSE, MAE, MSE

- Accuracy, Precision

Tema 6. Perpeccust
PaccmaTpuBaemble BOTIPOCH:
- JIuneiinas perpeccust

- JlepeBo peieHuit

- HeiiponHnsle cetu

- CnyvaiiHblii Jiec

Tema 7. Knaccuduxarms
PaccmarpuBaemble BOIPOCHL:
- Jlorucruueckas perpeccust

- JlepeBo pemenuit

- Cny4aiiHblii Jiec

- I'paguenTHBII OyCcTHHT

Tema 8. UnTepripeTarus Mojenel MalllmiHHOTO 00y4YeHUs
PaCCManI/IBaCMLIC BOIIPOCHI:

- LIME

- SHAP

-ICE

-PD

Tema 9. TTog6op runepnapamerpos u Auto ML
PaccmarpuBaeMbie BOTIPOCH:

- Kpocc-Banunanus

- Grid Search

- Optuna

- Auto ML-6u6nmnorexku

- AHCcaMOnm Mojeneit

10

Tema 10. Low Code HHCTpYMEHTBI ISl MOACITUPOBAHUS
PaccmarpuBaeMble BOIIPOCHI:

- Open Source HHCTPYMEHTBI

- Poccuiickuit peinok 11O nnst ML




No .
/ TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe
n/n
11 |Tema 11. MLOps
PaCCManI/IBaeMI)Ie BOIPOCHI:
- ModelOps 1 MLOps
- U3 wero coOpars miardopmy Uit paboThl C MAIIMHHBIM 00y4eHueM?
- HOJJBO)IHI)IC KaMHH, PCTIIaMCHTHBIC ITPOLECCHI, HpOCKTHLIﬁ OIIBIT
4.3. CamocTosiTenpHas padoTa 00yJarommxcsl.
No .
/ Bun camocrositensHO# paboTh
n/n
1 |M3ydeHue nutepaTypbl
2 |Pabora c noxymenTanueii 6ubmuorek pandas, matplotlib, seaborn, pandas_profiling
3 |BeimonHeHne KypcoBOH pabOTHI.
4 |IToaroToBka K MpOMEKYTOUHON aTTECTALUH.
5 |([ToaroToBka K TEKyLieMy KOHTPOJIIO.
6 | BeimonHeHHe KypcoBOi paboTHI.
7 | [loaroroBka K MpoOMeKyTOYHON aTTECTALIUU.
8 | IloaroroBka K TEKyIIEMY KOHTPOJIO.
4.4. ITpumepHbIN IEpEUeHb TEM KYPCOBBIX pabOT
1. HUcnonp3oBaHue MCTOAa OIIOPHBIX BCKTOPOB B 3aJda4aX MaAIlKMHHOI'O
00yueHus.
2. Ucnons3oBanue MCTOAAa HAMMCHBIINX KBAaJApPaTOB B 3aJda4aX MAIIMHHOI'O
00yueHwus.

3. HMcnonb3oBaHWe HEWPOHHBIX CETEM AOJITOM KPAaTKOCPOYHOM NaMATH B

3a/layax aHalli3a BPEMEHHBIX PSI/IOB.

4. Ucnonp3zoBanue OuOmmorekn TensorFlow B 3agagax MalmmHHOTO

oOy4eHwusI.

5. Ucnone3zoBanne IBM Watson Studio g co3gaHns KOTHUTHBHBIX

MIPUJIOKEHUM.

6. Ucnonb3oBanne IBM Watson Studio B 3aadax pacrno3HaBaHusi 00pa3oB.
7. O6paboTKa €CTECTBEHHOTO S3bIKa B KOTHUTUBHBIX IMPHUIIOKCHHUSX.

8. AJITOPUTMBI MOUCKA aCCOLIMATUBHBIX MPABWUIL.

9. PexoMeH1aTEIILHBIE CUCTEMBI.

10. PacnioznaBanue 00pa3oB ¢ UCIOIb30BAaHHUEM NCKYCCTBEHHBIX HEHPOHHBIX

ceTel riy0oKoro oOy4eHusl.

1. O6yquHe C MOAKPCINICHUEM B CUCTEMAX MCKYCCTBCHHOI'O MHTCIIJICKTA.



12. CermenTanusi u300pakeHUl C UCHOIB30BAHUEM METOJIOB KJIACTEPHOTO

dHaJIn3a.

5. IlepeueHp wu3NaHMM, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU

OCBOCHUU JUCHUIUIMHBI (MOIYJIA).

Ne
n/n

bubmmorpaduyeckoe onucanue

Mecto nocryna

1

1. l'abnymmun, H. M. Pa3BuTHe 4enoBe4ecKoro
Kanuraia U quppoBoi SIKOHOMUKU B PETUOHAX
Poccuu: pakTopHBIN M KIaCTEpHBIN aHAIHS :
monorpadus / H. M. I'abaymun. — Kazanp : KOV,
2019. — 268 c. — ISBN 978-5-00130-291-9. —
Texcrt : anexkTpoHHbIH // JIaHb : 2IEKTPOHHO-
OubnmoTeyHas cucrema

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

2. I'mtuc, JI. X. Cratuctuyeckas kKiaccupukanus u
knacrepHbiit ananus / JI. X. 'ntuc. — Mockaa :
I'opnas kaura, 2003. — 157 ¢. — ISBN 5-7418-
0010-6. — Texkcr : anekTpoHHbIH // JIaHb :
AIEKTPOHHO-OMOINOTEYHAS CUCTEMA.

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

3. 'maccuep, 3. 'mybokoe oOydueHue 6€3
marematuku. Tom 2. [IpakTuka : pykoBoacTso / 3.
['maccHep ; mepeBon ¢ anrnumiickoro B. A. Sporxkoro.
— Mocksa : JIMK Ilpecc, 2020. — 610 ¢. — ISBN
978-5-97060-767-1. — TekcT : anekTpoHHbIHN // JIaHb
: DIIEKTPOHHO-OMOIMOTEeYHAsI cUcTEMa

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

4. T'ynbraeBa, T. A. MeTonbl CTaTUCTUYECKOTO
00yd4eHHs B 3a7a4ax Perpeccu U KIacCH(pUKALIH :
moHorpadus / T. A. I'ynbrsiea, A. A. [lonos, A. C.
Caytun. — HoBocubupck : HI'TY, 2016. — 323 c.
— ISBN 978-5-7782-2817-7. — TekcT :
AIIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-OMOIMOTeUHAs
cHCTe

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

5. Kyk, 1. MamuHHOe 00y4eHue ¢ UCIOIb30BaHUEM
6ubmmorexn H20 / JI. Kyk ; mepeBo ¢ aHIIIMHACKOTO
A. b. OrypuoBa. — Mocksa : IMK Ilpecc, 2018. —
250 c. — ISBN 978-5-97060-508-0. — Teker :
3EeKTpOHHBIN // JIaHb : AIIeKTPOHHO-OMOIMOTEUHAS
cucTeMa.

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

6. ®nax, 1. MammuHoe odyuenue. Hayka u
UCKYCCTBO IIOCTPOEHUS aJIrOPUTMOB, KOTOPBIE
U3BJICKAIOT 3HaHUs U3 naHHbIX / [1. ®dnax. — Mocksa

: AMK Tlpecc, 2015. — 400 ¢. — ISBN 978-5-97060-

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




273-7. — TekKcT : 3neKTpoHHBIH // JIaHb :
AIIEKTPOHHO-OMOIMOTEYHAS CUCTEMA.

7. LHenbix, A. H. CoBpeMeHHbBIE TEXHOJIOTUN
NPOTHBOACHCTBUS (PMHAHCOBBIM MPECTYIUICHUSM :
yaeOHnoe nocodue / A. H. Llenbix. — PoctoB-Ha-/lony
: IODY, 2019. — 119 ¢. — ISBN 978-5-9275-3286-
5. — Texkct : anekTpoHHbIH // JIaHb : 37IEKTPOHHO-
O6ubnmoTeyHas cucrema

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

8. Illanes-1IBapm, I1I. Mnen MammmHHOTO 0OyUEHHUS :
yuebnoe nocodbue / I11. [lanes-1IBapu, ben-
Hasunalll. ; nepeBon ¢ anrnuiickoro A. A. CIIMHKHHA.
— Mocksa : JIMK Ilpecc, 2019. — 436 c. — ISBN
978-5-97060-673-5. — TekcT : anmekTpoHHbIH // JIaHb
: QJIGKTPOHHO-OUOIMOTEYHAs cCUCTEMA.

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

['abaymun, H. M. Pa3zButue yenoBeueckoro
KamuTaia v MUQPpOBON 5KOHOMUKH B PETHOHAX
Poccun: ¢akTopHBIi 1 KJIaCTEPHBIN aHAIUS !
monorpadus / H. M. I'abaymnun. — Ka3zans : KOV,
2019. — 268 c. — ISBN 978-5-00130-291-9

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

10

I'maccuep, 3. ['nyOokoe oOyueHue 6€3 MaTeMAaTUKH.
Towm 2. [IpakTtuka : pykoBoactso / 3. ['macchep ;
nepeBo/ ¢ anrimickoro B. A. SIponkoro. — Mocksa
: AMK Ilpecc, 2020. — 610 c. — ISBN 978-5-97060-
767-1

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

11

I'ynprseBa, T. A. MeTobI CTATHCTUYECKOTO
0o0y4eHHs B 33J]a4aX PETPECCHH U KITaCCUPUKAIINH :
monorpadus / T. A. I'ynbrseBa, A. A. [Tonos, A. C.
Caytun. — HoBocubupck : HI'TY, 2016. — 323 c.
— ISBN 978-5-7782-2817-7

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

12

Kyxk, [I. MammaHOe 00y4ueHne ¢ UCIOJIb30BaHUEM
o6ubmuorekn H20 / J1. Kyk ; mepeBo ¢ aHTIIMIICKOTO
A. b. OrypuoBa. — Mocksa : IMK Ilpecc, 2018. —
250 c. — ISBN 978-5-97060-508-0

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

13

®nax, [1. MammnaHoe o0y4yenne. Hayka 1 uckyccTBO
MIOCTPOEHUS AITOPUTMOB, KOTOPBIE U3BJIEKAKOT
3HaHusA U3 JaHHbIX / [1. @aax. — Mocksa : JIMK
[Tpecc, 2015. — 400 c. — ISBN 978-5-97060-273-7

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

14

[Tanes-1lIBap, I1I. Mnen mammHaHOTO 00yYEHUS :
yuebHoe nocobue / I1I. [anes-11IBapu, 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

15

I'yadennoy, A. I'mybokoe oOyuenue / A. 'yndemnnoy,
. benmxno, A. KypBuiLib ; IEpEBOJI C aHTIIMICKOTO

https://e.lanbook.com/book/107901




A. A. CnuakuHa. — 2-¢ u3a. — Mocksa : JIMK
[Tpecc, 2018. — 652 ¢. — ISBN 978-5-97060-618-6

6. IlepedueHb COBpPEeMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX H
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJB30BaThCSA IPH
OCBOCHUU JUCHUILIUHBI (MOYJIA).

https://habr.com/ru - 6a3a 3Hanwmit B Buze 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-
200-1i-generatorov-po-kategoriyam - 6a3a qaHHBIX HEHPOHHBIX CETEH

https://github.com/abalmumcu/bert-rest-api - npoecCUOHATbHAS
maTgopma sl KOMaHA0W paboThl Ha/l TPOEKTOB (HEMpPOHHAs CETh bert)
http://library.miit.ru/ - osnexTpoHHO-OMOMMOTEYHAass cuctemMa HaydHo-

TexHudeckor onoanoreku MUNUT

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

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 pa3padOTUMKOB SAHAEKC

https://yandex.cloud/ru/blog - OuGmmMoTeka mpodeccHOHANBHBIX CcTaTeil
pa3paboTuuKoB SHIIEKC

https://tproger.ru/translations/opencv-python-guide - 6ubIOTEKa OCHOBHBIX
komanjg OpenCV

7. IlepedyeHb  JUUEH3MOHHOIO M  CBOOOJHO  PaclpOCTPaHSIEMOTO
IPOrpaMMHOr0 OOecrnedYeHusi, B TOM YHCIIE€ OTEYECTBEHHOrO IPOU3BOJCTBA,
HEOOXOIUMOTO JJIs OCBOCHHSI JUCIIUTUTHHBI (MOTYJISI).

MS Office (Excel, Word)
Notepad++

bpayszep Chrome
Anaconda

8. OmnucaHue MaTepuaIbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYIIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTLTHHE (MOIYIIIO).

2 y4eOHBbIX Kjacca (CTOJIbI, CTYJIbs - MO 25 )

KommbroTep npenoaaBatesns
Intel Core i7-9700 / Asus PRIME H310M-R R2.0 / 2x8GB / SSD 250Gb /

DVDRW



KoMmbroTepsl CTy1€HTOB
Monwutop

KnaBuarypa

Mpblmka

JlazepubIii

[IpoekTop

OKpaH 15 IpoeKTopa
MapkepHas gocka

9. ®opma nMpoMeKYyTOUHOU aTTECTaIUU:

3auert B 4 cemecTpe.
KypcoBas pabota B 4 cemectpe.

10. OueHOUHBIE MAaTEpHUAIIBI.

O1eHOYHbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUHN MTPOMEKYTOUHON
aTTecTaluy, pa3pabaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTODBI:

TUPEKTOP
PykoBoauTenb 00pa3oBaTeNbHON

IPOrpamMMBl

CoryiacoBaHo:

Jupekrop
PykoBoauTenb 00pa3zoBaTenbHON
IPOrPaMMBI

[Ipencenarens yueOHO-METOINYECKOM
KOMHUCCHH

b.B. UroanrankoB

O.b. [IponeBuu

b.B. UroasHukoB

O.b. IIponeBuu

J1.B. ITapunos



