MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIA

OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

Paboyast mporpamma JUCHUILIMHBI (MOJTYJIs), \
KaK KOMIIOHEHT 00pa30BaTeIbHON IPOrpaMMbl
BBICILIErO 00pa30BaHusl - IPOrpaMMbl OakajiaBpraTa
0 HaNpaBJICHHIO IOATOTOBKI
09.03.01 MupopmaTrKa 1 BHIUUCIUTEIbHAS TEXHHUKA,
yTBEpKJIeHHOMH nepBbIM npopexTopom PYT (MUUT)
TumonnnsiM B.C.

NG J

PABOYASI MPOI'PAMMA JUCHMITJIMHBI (MOJIYJIST)

MamuHHOe 00y4YeHHe U AHAJIN3 JTAHHBIX

HamnpaBnenue noJAroToBKu: 09.03.01 Hudopmatuka u BBUUCIUTEIHHAS
TEXHHUKA

HampaBnennocts (mpoduib): | T-cepBUCH U TEXHOJIOTUU OOpabOTKH JaHHBIX
Ha TPAHCTIOPTE

®opma 00yUeHUsI: Ounas
Paboyas mporpamma AUCHUIIIMHBI (MOJIYJIs) B BUZIE
3JIEKTPOHHOTO JIOKYMEHTa BBITPYKEHa U3 eIMHON
KOPIOPATHBHOM MH(OPMAIIMOHHOI CHCTEMBI YIIPaBJICHHS
YHUBEPCUTETOM U COOTBETCTBYET OpUTMHAITY

Ipocras nekTpoHHast NOANKUCH, BeiganHas PYT (MUNT)
ID noamucu: 170737
Ioanucan: 3amecTuTens AupexTopa akaaemuu Ilapunos Jlennc
Brnagumuposuy
Jlara: 13.06.2024




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-6 - CriocoOeH pa3pabaThiBaTh OM3HEC-TIAHBI U TEXHUYECKUE 3aaHUs
Ha OCHAIIIEHUE OT/AENIOB, JiabopaTopuil, OPUCOB KOMIBIOTEPHBIM U CETEBHIM
000pyT0BaHUEM;

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

IIK-1 - CnocobeH aHanu3upoBaTh OOJIBIIME JaHHBIE C HMCIOJIb30BAHHEM
CYIIECCTBYIOIIEH B OpraHM3alMi METOJO0JOTHYCCKOH W  TEXHOJIOTHYECKOU
UH(PACTPYKTYPHI;

YK-1 - CriocobeH OoCymIIeCTBIATh MOUCK, KPUTHYECKUM aHAJU3 U CHUHTE3
uH(pOpMaIUH, TPUMEHSATH CHCTEMHBIN MOIXO/T JIJIsl PEIICHHS TOCTABICHHBIX 3a/a4.

OO0yueHnue 1Mo JUCIUTUTHHE (MOJTYJIIO ) TIPEIITOIaraeT, 4YTo 1Mo ero pe3yJbTaTaM
oOyuyaroruiicst Oyier:



3HaTh:

TpeOOBaHMsSI K TEPCOHAIBLHBIM KOMIIBIOTEpAM W CEPBEPHBIM pecypcam,
PeATM3YIONTUM aJITOPUTMBI MAIITUHHOTO O0yYCHHUS

OCHOBHBIC METOJIBI ONTHUMAJILHOTO TPEACTABICHHUS U 0OpaOOTKH OOJBITHX
JNaHHBIX B cuctemax M

O0COOCHHOCTH MAIIMHHOTO 00yueHusl ¢/0e3 yuuTes

POrpaMMBbI JIJIsl MPAKTUYECKON peaan3alui MalllMHHOTO O0yYeHUs

Ymern:

pa3pabaTeiBaTh M TMPOBOJUTH CPAaBHUTEIBHBIA aHAIU3  aJTOPUTMOB
pacrno3HaBaHust 1 00pabOTKU OOJIBIINUX TaHHBIX

MPOEKTUPOBATH BEIUUCIUTEIbHYIO HHOPACTPYKTYPY I XpPaHEHHS OOJIBIITNX
00BEMOB JJaHHBIX

OCYILECTBISATh OTOOP IaHHBIX AJI1 MAIlIMHHOTO 00y4Y€eHUs

Baaners:

HaBbIKAMU TPUMEHEHHUS METOJOB MAIIMHHOTO OOYy4YeHUs NpU pEIICHUU
PO EeCCUOHANIBHBIX 3a/1a4

HaBBIKAMH pa3padOTKU aIrOPUTMOB MAIIMHHOTO O0Y4YEeHUS

HaBBIKAMH 1000pa KOMIIOHEHTOB ISl MH(MPACTPYKTYpPHI 3a]1a4 TIIyOOKOro
00yueHus

HaBbIKaMHU (POPMUPOBAHUS TEXHUYECKOTO 3a/1aHUsI HA MAIIMHHOE 00y4YeHHE

3. O6beM TUCITUTIIUHBI (MOTYJIs).
3.1. O6m1as Tpy10€MKOCTh AUCIUTIIAHBI (MOIYJIs).

OO0mast TPyIOEMKOCTh AUCIHUIUIMHBI (MOIyJisi) coctaBisieT 4 3.e. (144
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem paucuMIUIAHBL (MoOayisi) B (opMe KOHTAKTHOW paboThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU U (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peasin3alun 00pa3oBaTesIbHON MporpaMMbl Ha UHBIX YCIOBUSX,
IpU MIPOBEICHUH YUEOHBIX 3aHATUM:

KonuuecTBo yacos

Tum yueOHBIX 3aHATHI
Bcero | Cemectp Ne3

KonrtakTHas paboTa mpu IpoBeieHIH yUeOHBIX 3aHATHH (BCETO): 64 64

B ToM uucne:

3aHATUA JEKIMOHHOTO TUIIA 16 16

3aHATHS] CEMUHAPCKOTO TUIIA 48 48




3.3. O6bem aucHMIUIMHBI (MOAYJsi) B (opMe caMOCTOATENbHOU pPabOThI
oOydJaronmmxcsi, a Takke B (opMe KOHTAKTHOW pabOTHl OOyYarommxcsi C
Mearorn4ecKuMU pPabOTHUKAMHU U (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTU3aIliH
oOpa3oBaTeNnpHON TpPOrpaMMbl  HA HWHBIX  YCIOBHUSAX, TIPH  MPOBEICHUU
IPOMEKYTOUYHOM aTTECTAIlMH COCTaBIIsIeT 80 akaeMHUECKUX Jaca (OB).

3.4. ITpu oOy4eHUH 0 UHAUBUAYAJILHOMY YY€OHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O00Y4YEHHH, 00BEeM JTHUCHMILUIMHBI (MOYJIsI) MOXKET OBITh peaarn30BaH
MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00YUAIOUINXCS, a TAaKXKe B opme
KOHTAKTHOW pabOThl 00Y4YaIONIUXCSl C MEJArorMuyeCKuMU pabOTHUKAMU U (WJIN)
JUIAMH, TIPUBJIEKAaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCJIOBUSIX, TIPH MPOBEACHUH MPOMEKYTOUYHOM aTTeCTallUU.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.

/ TemaTnka JTEKIHMOHHBIX 3aHITUH / KpaTKO€ COACPIKAHUC
/11

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

MaIIMHHON 00ydYeHUS.

PaccmarpuBaembie BONPOCHL:

MAaIIMHHOE O0YYeHUS Ha TpaHCTopTe. BUIpI TaHHBIX
HOpPMATHBHBIC JIOKYMEHTHI B 00JIACTH MAITTHHOTO O0yYeHHS
JKU3HEHHBIH ITUKJI MAIIHHHOTO 00yYeHUE

pa3BEOYHbIN aHAIU3 JaHHBIX

2 |Tema 2. PazBenounsnii ananu3 ganHbix (EDA). Yacte 1 - Ananms.
PaccmarpuBaembie BOIIPOCHL:

Maxkpoyposens EDA

Mukpoyposens EDA

omrcaTenbHbIe cTaTucTuKa st EDA

[IpoBepka CTATUCTUUECKHUX CHIIOTE3 JUIS ONPECTICHUsI KOJMUECTBA MACCUBOB JIAHHBIX

3 |Tema 3. Pa3Bemounslii anamu3 qaHHbX. Yacts 2 - [IpeodpazoBanue.
PaccmarpuBaembie BOIPOCHL:

NEPEXO0J1 K LENEBOH CTPYKTYpEe JaHHbIX

aHaJIU3 AaHOMaJIUH

4 |Tema 4. mxenepus nanHbix. O0paboTKa YMCIOBBIX U KATETOPHAIBHBIX JAHHBIX
PaCCMa’IpI/IBaGMLIC BOIPOCHI:

MaCIHTa6I/Ip0BaHI/I€ JaHHBIX

HpeO6paBOBaHI/I€ JAaHHBIX KaTCrOpHUaJIbHBIX THUIIOB

CHUIKCHHE PasMEPHOCTHU

TeHepalurd HOBBIX MIPU3HAKOB




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

Tema 5. O6paboTKa TEKCTOBBIX TAHHBIX
PaccmarpuBaembie BOIIPOCHL:

TOKEHM3aLUs TEKCTa

nepexoJ] oT TekcTa K unciosoit popme TF-IDF
HepexoJl 0T TeKCTa K YUCIOBOHU (hopMe MELIOK-CI0B
JeMMaTHU3alusL

Tema 6. Buapl mammmaHOr0 00ydenue. @opmanabHas mocTaHOBKaA 3a1aun ML
PaccmarpuBaembie BOIPOCHL:

MaIInHHOE 00YYEHHUE C yUUTEIeM

MaIrHHOE 00y4YeHue 0e3 YIuTens

TUOPUIHBIE METOABI

Tema 7. Moaenu knaccudukaimn
PaccmaTtpuBaeMble BOIIPOCHI:

JIEpEBO PEIICHUI

OIIOPHBIC BEKTOpa

TpagueHTHBIN OYCTHHT

JIOTUCTHUYCCKAA perpeccusd

Tema 8. Moaenu perpeccun
PaccmaTtpuBaeMble BOIIPOCHI:

JIMHEHHas1 perpeccus

rpeOHeBast perpeccus

MOJIEJTH IPOTHO3UPOBAHHUS BPEMEHHBIX PSIOB

Tema 9. 'unepriapameTpbl MOCIICH MAIIMHHOTO O0YUYSHUS
PaCCManI/IBaeMBIe BOIPOCHI:

OCHOBHBIC TUIICPIIAPAMETPBI

gridsearchcv

k-fold

10

Tema 10. MeTpuku kadecTBa MOJIeNeN U BU3yaIu3alus pe3yabTaToB
PaccmarpuBaembie BOIPOCHL:

METPHUKHU KauecTBa PErPeCCHOHHBIX MOJIeNei

METPHUKH Ka4€CTBa KJ'IaCCI/I(bI/IKaHI/IH

BU3YyalIN3alys pe3yIbTaToB

11

Tema 11. Knactepuzanuus u 6araHCUpOBKa KJIacCOB
PaCCManI/IBaeMBIe BOIPOCHI:

METOJIBI IOUCKA OJIMKaNIINX cocene

METOABI KJIaCTEpU3aALIUN

METO]IbI 0ATAHCUPOBKH KJIACCOB

12

Tema 12. [TorpyxeHue B TEXHOJIOTUH MAITUHHOTO 00y4eHUs
PaccmarpuBaembie BOIPOCHL:

TpaUeHTHBIN CIyCK

BUJIBI TPAIMEHTHOTO OyCTHHTA

13

Tema 13. Pabota ¢ BpeMEHHBIMH psaMu
PaCCManHBaGMLIC BOIPOCHI:

avtoArima

JUHAMK4ecKas TpaHc(opmMaIis BpeMEHHBIX PSAIO0B

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.




HpaKTI/I‘IeCKI/IC 3aHATUA

Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPIKaHUE

Tewma 1. Yro Takoe mamuuHoe o0ydenue (MO)
PaccmarpuBaembie BOIIPOCHL:

- 3a7a4n MaIMHHOTO 00y4YeH s (OCTAaHOBKA)

- J)Ku3HEeHHBIH ITUKT

- Knaccudukanus

Tema 2. EDA\Feature engineering

PaccmarpuBaembie BOIPOCHL:

- MecTo B ’KH3HEHHOM IUKJIE THTCJUICKTYAJIBHOI'O aHaJIn3a JaHHBIX.

- 3aauu MUKPOYPOBHS 1 MAKPOYPOBHSL.

- O0s3aTenLHBIC aHaJIUu3bI, HeOGXO)II/IMLI IIpyu MPOBCACHNU EDA JJIA pa3sjiIndHbIX TUIIOB JaHHBIX.
- I/IH)KeHepI/IH JaHHBIX

Tema 3. Kiactepuzarus
PaccmaTtpuBaeMble BOIIPOCHI:
- Buapl knaccrepuzanuu

- k-means

- DBSCAN

Tema 4. Ilonck anomanuii

PaccmaTtpuBaeMble BOIIPOCHI:

- Yro Takoe aHOMaIHH?

- MeTo/p! BBISBIICHUS M 00pabOTKH aHOMAITHA.

- 3-CI/IFMa, aBTOMaTI/BI/IpOBaHHLIe METOAbI, MCTOJAbI C IIOMOIIBIO HeﬁpOHHLIX CeTeﬁ

Tema 5. MeTpuku kadecTBa
PaCCManI/IBaeMHe BOIPOCHI:

- JI7151 4ero Hy>KHbl METPUKHU?

- RMSE, MAE, MSE

- Accuracy, Precision

Tema 6. Perpeccus
PaccmarpuBaembie BOIPOCHL:
- JIuneiinas perpeccus

- JlepeBo pelieHui

- Heiiponnsle cetu

- Cnyyaiinblii iec

Tema 7. Knaccuduxarnms
PaccmaTprBaemble BOIIPOCHI:
- Jlorucruueckas perpeccust

- JlepeBo pelieHui

- Ciryuaiinslif ec

- ['panueHTHBIN OYCTHHT

Tewma 8. UHTEpmpeTarus Moaeneid MaltmHHOTO 00ydeHUs
PaCCMa’I‘pHBaGMLIC BOIPOCHI:

- LIME

- SHAP

-ICE

-PD

Tema 9. ITogbop runepnapamerpos u Auto ML
PaccmarpuBaembie BOIPOCHL:

- Kpocc-Banunanus

- Grid Search

- Optuna




/o

TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

- Auto ML-6unbmmorexn
- AHcaMOnu Mojenei

10

Tema 10. Low Code HHCTpYyMEHTBI JIJ1s1 MOJICITUPOBAHUS
PaccmarpuBaembie BOIIPOCHL:

- Open Source HHCTPYMEHTHI

- Poccwuiicknit peraok 10 gms ML

11

Tema 11. MLOps

PaccmarprBaeMbIe BOIIPOCHL:

- ModelOps 1 MLOps

- U3 uero cobpatp mardopmy [yt paboThl C MAIIMHHBIM 00y4YeHueM?
- [logBoaHBIE KAMHU, PErJaMEHTHBIE ITPOIIECCHI, TPOEKTHBIH OIBIT

4.3. CamocrosiTenbHas padboTa 00y4daroIMuXCs.

=
=z

Bun camocTosiTennbHOM paboThI

N3yuenue nureparypsl

Pabora ¢ nokymenranuei 6ubanorek pandas, matplotlib, seaborn, pandas_profiling

Berlinonnenue KkypcoBoii paboThI.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALIMH.

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

Brinmonnenue KkypcoBoid paboThI.

IToaroToBKa K MPOMEXKYTOYHOMN aTTECTALMH.

oo Nl o) O | W N|

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUEHb TEM KYPCOBBIX padOT

1. Hcnonp3oBaHue METONA OMNOPHBIX BEKTOPOB B 3a/adyax MAaIIMHHOTO

o0yueHwus.

2. Ucnonw3oBanue MCTOJAd HAMMCHBIINX KBAaAPATOB B 3aga4ax MAIIMHHOTO

o0yueHwus.

3. Hcnonb30oBaHWEe HEWPOHHBIX CETEM AOJITOM KPaTKOCPOYHOU MHaMATH B

3aJa4ax aHajin3a BPCMCHHBIX PAO0B.

4. HWcnonp3oBanne OudOmmoreku TensorFlow B 3agagax MammmHHOTO

oOydJeHwusl.

5. Ucnonp3zoBanne IBM Watson Studio w1 co3gaHust KOTHUTHUBHBIX

IIPUIIOKECHUM.

6. Ucnonb3oBanune IBM Watson Studio B 3aauax pacrno3HaBaHusi 00pa3oB.

7. O6paboTKa €CTECTBEHHOTO S3bIKa B KOTHUTUBHBIX MPUJI0KCHUSX.
8. AJIrOpUTMBI MOUCKA aCCOLIMATUBHBIX MPABWUIL.

9. PGKOMGHI{&TGJ’IBHBIG CHCTCMBEI.




10. Pacrio3HaBaHue 06p3.30B C UCIT0JIb30BAHNEM HUCKYCCTBCHHBIX HCﬁpOHHBIX

ceTel TIyOO0KOro 00y4YeHusl.

11. O0yuyeHue ¢ NOJKPEIJIEHUEM B CUCTEMAX UCKYCCTBEHHOI'O MHTEJUICKTA.

12. CGFMGHT&HHH I/I306pa>l(€HPlﬁ C HCIIOJIB30BAHNCM MCTOAOB KJIACTCPHOI'O

aHaJIn3a.

5. Ilepedenb wu3gaHU, KOTOpPbIE PEKOMEHIYETCS WCIOJIb30BaATh IPHU

OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

Kanuraia u MudpoBoil IKOHOMUKH B PETHOHAX
Poccuu: hakTopHBIN M KIaCTEpHBIN aHAIHS :
monorpadus / H. M. I'abaymnun. — Kazanp : KOV,
2019. — 268 c. — ISBN 978-5-00130-291-9

Ne
. bubnmorpaduyeckoe onucanue Mecro nocryna
1 [Ma6aymnnun, H. M. Pa3zButne uenoBedeckoro https://e.lanbook.com/book/173018

I'maccuep, 3. ['myOokoe oOyueHue 6€3 MaTeMaTUKH.
Towm 2. IIpakTuka : pykoBoacTBo / 3. ['maccuep ;
nepeBo/ ¢ anruickoro B. A. SIpoukoro. — Mocka
: AMK TIlpecc, 2020. — 610 c. — ISBN 978-5-97060-
767-1

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

I'ynprseBa, T. A. MeTOIbl CTATUCTUYECKOTO
o0ydeHus B 3aJla4ax perpeccuu U Kiaccuukaim :
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

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

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

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

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

[Tanes-1lIBap, I1I. Mnen mammHaHOTO 00YUYEHUS !
yuebHoe nocoo6ue / I11. [llanes-11Bapu, 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

I'yndennoy, A. ['mybokoe obyuenue / S. I'yndennoy,
. benxno, A. KypBuiis ; nepeBoJi ¢ aHIVIMMCKOTO
A. A. CiimakuHa. — 2-¢ u3a1. — Mocksa : JIMK

ITpecc, 2018. — 652 ¢. — ISBN 978-5-97060-618-6

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




6. IlepeueHb COBpPEeMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIIOJIb30BAaThCS IIPH
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

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-
200-1i-generatorov-po-kategoriyam - 6a3za qaHHBIX HEHPOHHBIX CETEH

https://github.com/abalmumcu/bert-rest-api - npodecCuoHaTbHAS
miatdopma st KoMaH 101 paboThl Ha/I MPOEKTOB (HEMpPOHHAS CETh bert)
http://library.miit.ru/ - snexTpoHHO-OMONIMOTEUHAss cucTeMa HaydHo-

TeXHH4YeCKor omommorekun MUUT

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 — OonbanoTeKa
PO ECCUOHANIBHBIX CTaTel pa3padOTUMKOB SAHAEKC

https://yandex.cloud/ru/blog - OwuGmmoTeka mpodeccHOHANBHBIX —CcTaTeil
pa3zpaboTuukoB SAHaexc

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

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpPOCTPAHSIEMOTO
MpOrpaMMHOT0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIs1 OCBOCHUS JUCIUTLIIUHBI (MOIYJIA).

MS Office (Excel, Word)
Notepad++

Bbpay3zep Chrome
Anaconda

8. OmmcaHne MarepUaJbHO-TEXHUYECKOW ©0a3pl, HEOOXOJAMMOM IS
OCYIIIECTBJICHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTITHHE (MOIYIIIO).

2 y4eOHbIX Kiacca (CTOJbI, CTYJIbs - TI0 25 ef)

Kommnsrotep npenonasarens

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

KoMmmbroTepsl CTyA€HTOB

Monwutop



KnaBuarypa

Mpbimka

JlazepubIii

[IpoekTop

DKpaH 1Sl IPOEKTOpa
MapkepHas 1ocka

9. ®opMa MpoMeKyTOUHOM aTTECTAINU:

Kypcosas pabota B 3 cemectpe.
DK3aMeH B 3 ceMecTpe.

10. OueHouHbIE MaTEPUAIIBI.

OreHOYHBIE MaTepUANTBI, TPUMEHSEMBIE TIPH TIPOBEICHUH TPOMEXYTOUHOM
aTTECTaIlul, pa3padaThIBAIOTCI B COOTBETCTBHH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JIOIEHT, K.H. Akagemuu "Bricimas

WH)KEHEepHas mKoja" b.B. UronbHuKOB
CoracoBaHo:
3aMecTUTEIb TUPEKTOPA aKaJAeMUN J.B. [TapunoB

[Ipencenarens yueOGHO-METOUYECKOM
KOMHUCCHUH J.B. I[TapunoB



