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1. lesab u n1aHUpyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

[{enpro 0OCBOEHUS TUCHIUTUINHBI SBISETCS POPMUPOBAHUE CIECAYIOMINX KOMITETSHITUH:

[TK-4 CniocoGeH ynpaBisiTh OJyYEHHEM, XpaHEHHUEM, TTepeaadeid, 00paboTKON OOIbITUX
JTAHHBIX.

YK-1 CriocoGeH ocymecTBIsATh KPUTHUESCKUI aHAIU3 MTPOOJIEMHBIX CUTYalluid Ha OCHOBE
CHCTEMHOT0 TI0JIX0/1a, BBIPA0aTHIBATh CTPATETUIO JICHCTBUH.

Pesynbraramu 0CBOEHUS NUCHUIUIMHBI ABJISIOTCS CIAEAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETEHLIH:

HIIK-4.1 OcymiecTBiasieT MOHHUTOPHHT M OIICHKY IPOU3BOJUTEIBHOCTH OOpabOTKH
OOJIBIIINX TAHHBIX

HIIK-4.2 Hcnonb3yeT METOAbl M HWHCTPYMEHTHI IOJY4YEHHUs, XpaHCHHUs, Nepeaadd,
00paboTKK OOJBIINUX TAHHBIX

NIIK-4.3 Pa3pabarpiBaeT TPENIOKEHHS 110 IOBBIIICHUIO TPOU3BOJIUTEILHOCTH
00paboTKH OOJBIINUX TAHHBIX

NYK-1.1 BeisBasger mnpoOJeMHYIO CHUTyalldio, Ha OCHOBE CHCTEMHOTO IOAXO0Ja
OCYIIECTBIISICT €€ MHOTO(AaKTOPHBIN aHATIHM3 U JAUATHOCTHKY

NYK-1.2 OcymiectBiseT MOUCK, OTOOp M CHUCTeMAaTHU3alMio HHDOpPMALUU IS
OTpeIeTICHUs aJTbTEPHATUBHBIX BAPUAHTOB CTPATETUUECKUX PEIICHHUI B IPOOJIEMHOM CUTYAIUH.

NYK-1.3 Ilpennaraer 1 000CHOBBIBAET CTPATETHIO JACHCTBHI C y4eTOM OTpaHUYCHHIA,
PHCKOB M BO3MOXKHBIX TIOCIIEIACTBUH.

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

— OcBouth anmapaTr pa3pabOTKH CHCTEM HCKYCCTBEHHOIO HWHTEIJIEKTAa C IOMOILBIO
IyOOKHX HEMPOCETEBBIX MOJEIEH.

— Hayuutbcst nprMeHATh MOHATHIHBIN annapar riry0oKoro 00y4eHus ¢ UCIOJIb30BaHUEM
UHCTpyMeHTapuss Oubmuotek Python, R, nyOmuuHBIX 00JaYHBIX CEPBHCOB, OICHUBATH
3¢ (HEeKTHBHOCTh PabOTBI CHCTEM HCKYCCTBEHHOTO WHTEIUICKTAa M BHEAPATH B MPWIIOKCHHS IS
pelIeHus MPaKTHYECKUX 3a7a4 IpohecCHOHATBbHON eI TeIbHOCTH.

3. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucunnmza otHocuTed K OT/] «DakyapTaTUBHBIE JUCUUATUINHBD).

4. Cemectp(bl) ocBOeHHs M opMa(bl) IPOMEKYTOUHONH aTTECTALMM 110 JIMCHUIINHE
Tpertnii cemectp, IK3aMeEH

5. Bxoanble TpeOoOBaHMS 1JIs1 OCBOCHHS THCUHMIIIMHBI

Jljis ycTIenHoro OCBOCHUS JUCIHUILIMHBI TPeOYIOTCSl KOMIIETEHIIMH, c(hOpMUpPOBaHHBIE B
XO0JIe OCBOEHHsI 00pa30BaTeIbHBIX MIPOrpaMM IPEAIIECTBYIOLIETO YPOBHS 00pa30BaHusl.

JUis yCHemHOro OCBOEHHUS JAMCHUIUIMHBI TpeOYIOTCS pe3ynbTaTbl OO0y4YyeHHs IO
cleAyoumM aucuuminHaM: «CTaTUCTHYeCKHe METOJbl MAalIMHHOTO oO0yuyeHus», «BBenenue B
MHTEJJIEKTyalIbHbIN aHaIu3 JaHHBIXY.

6. SI3bIK peanuzanuun

Pycckuit

7. O0beM TUCUUILINHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISET 3 3.€., 108 uacoB, U3 KOTOPHIX:
-Jexkuuu: 16 4.
-maboparopusie: 16 4.



B TOM YHCJIE IpaKTHYecKask ToAroToBka: 0 d.
O0BeM caMoCTOATENbHOI paboThI CTyIEHTa ONPEEICH YUeOHBIM TIAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. CBEpTOUHbIE HEUPOHHBIE CETU
Ceéprku. Ilymunr. Ocrarounsie cetd. Pasmepbl ¢uiabTpoB. [nyOmna cetw.
Hcnonp30BaHuE BUIEOYCKOPUTEIIEH.

Tema 2. ABTOSHKOAEPHI
PerynsipuzoBanHblii  aBTO’HKOAEP. Pazpsikennsiid aBTO’HKOAEp. Lllymomnonmasnsrommii
aBTO’HKOJep. KOHTpaKkTHBIN aBTOAHKOAEP. BapranoHHbINA aBTOKOUPOBILHUK.

Tema 3. HelipoHHble ceTH AJIs1 CETMEHTAIIMH N300paskeHH
U-Net. Passeprka. Up-Convolution. Transpose-Convolution. ®yHKIur mOTEph IS
CeIrMCcHTalun. AereHTaI_II/ISI JJIs1 CErMEHTaluu.

Tema 4. Heliponnsle cetu a1 oOHapyXeHUs U KilacCupuKaluu o0bEKTOB

Cemantuueckas cermeHtanus. [lonck pernonoB Ha n3obpaxeHusx. R-CNN, Fast R-CNN,
Faster R-CNN, Mask-RCNN. YOLO. ®ynkuuu mnotepb [uis JOKIUM3alMA OOBEKTOB.
AyrMmeHTanus 11s JoKaIu3auuu 00beKTOB.

Tema 5. ['my6okue peKyppeHTHBIE CeTH
LSTM. GRU. Creku pekyppeHTHbIX cCiI0€B. CoBMeEIIeHHE CBEPTOUYHBIX CIOEB U
PEKYPPEHTHBIX CIIOEB.

Tema 6. ['eHepaTHBHBIE COCTSI3ATEIILHBIC MOJICITH
broku GAN. Ceéprounsie GAN. YcnoBabie GAN. StackedGAN. [onykoHTposiupyemMbie
GAN. CycleGAN.

Tema 7. Tpancdopmepbl 1 reHepaTUBHBIM UCKYCCTBEHHBIN MHTEIIIEKT

KitoueBbie anemenTsl TpanchopmepoB. Tokenusamus u cioBapu. KonupoBanue 1aHHbBIX
u maauar (Padding). @yukuus noreps mis tpanchopmepos. BERT. Tonkas Hactpoiika BERT.
Yat60Th! 1 Tpanchopmepsl. [1o1x0/161 K TeHepaluu TOKEHOB Tpanchopmepamu. AHAIU3 MHEHHH.
Mamunsslit nepesoa. CocraBieHne 0030poB.

Paznen 8. ILleHHOCTHO-OPHMEHTHUPOBAHHBIE TMOAXOJBl B TIJIIyOOKOM OOYy4YeHHH C
MOJIKPETITICHHEM

Croxactuyeckue cpenbl. Meron Monrte-Kapino. Meton BpemeHHON pa3Huipl. Yuér N-
mraroB (JIsmOma mpsimoro u obparHoro o63opa). SARSA. Q-o0yuenue. /[BoitHoe Q-o0ydcHwHE.
Utepanusa neiponnoit neHHoctu (NFT). I'my6okas Q-cets (DQN). JIBoiinas riy6okas Q-ceThb
(DDQN). dyasapaas DDQN. [IpuoputeTHOEC BOCIPOU3BEICHUE MOJIC3HOTO OIIBITA.

Pa3znen 9. Meroapl rpaiieHTa NOJUTHK U aKTEP-KPUTHUK

Anroput™m rpaauenta momutuk REINFORCE. bazosbiii rpamuent momutuk (VPG).
ACWHXpOHHBI ~ aNropuT™M  «akTEP-KpUTHK» ¢ mnpeumymectBoM (A3C). O6obmEnHoe
nporrozupoBanue npeumyinectsa (GAE). Cunxponnoe ooHoBienue nmonmutuk A2C. I'myGokuit
rpagueHT no jerepmMuHupoBaHHbM mnoiutHkam (DDPG). [Ipoitnoit DDPG (TD3). Msrkuit
«aktép-kputK» (SAC). IIpokcumanbHas ontumMu3aius noautuku (PPO).



9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texymuii KOHTPOJb IO IUCHUIUIMHE MPOBOIUTCS ITyTEM KOHTPOIS MOCEIaeMOCTH,
MPOBEJICHUS KOHTPOJIBHBIX pabOT, TECTOB MO JEKIIMOHHOMY MaTepHally, BHIIIOJIHEHUS JOMAITHUX
3a1aHuil U PUKCUpPYETCS B PopMe KOHTPOJIBLHON TOUYKH HE MEHEE OJTHOTO pa3a B CEMECTP.

OueHOuHbIE MaTepHUajbl TEKYIIEro KOHTPOJA pa3MeimieHsl Ha caiite TI'Y B pasnene
«Mudopmarust 06 oOpazoBaTenpHOM Iporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUU OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

OK3aME€H B TPETbEM CEMECTpe IPOBOJUTCS B NHUCbMEHHOW (opme 1o Ouseram.
DK3aMEHaAIlMOHHBII OUJIET cocTOUT U3 Tpex vactei. IIpogomkurenbHOCTh 3aueTa ¢ OLEeHKOM 1
qac.

OHGHO‘IHBIG MaTCpUuaJibl AJIs1 IIPOBCACHUA HpOMC)I(YTO‘IHOfI arrécralun pasMEIICHbBI Ha
caiire TI'Y B pasgmene «Mudpopmanus 00  oOpa3oBaTeNbHOM  mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEeKTPOHHBIN y4eOHBIH KypC MO TUCHUILUIMHE B AJIEKTPOHHOM yHuBepcutere «LMS
IDO»

0) OLieHOYHBIE MaTepHalibl TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOW aTTECTallMH I10
TUCITUTLUTAHE.

12. Ilepeuyenn y4eGHOIi TuTepaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

—Iddo Drori. The Science of Deep Learning. Cambridge University Printing House. —
2023. ISBN 978-1-108-83508-4. — 338 p.

— David Foster. Generative Deep Learning. O’Reilly Media, Inc. — 2023. ISBN 978-1-098-
13418-1. — 426 p.

— Arash Gharehbaghi. Deep Learning in Time Series Analysis. Taylor & Francis Group,
LLC. —2023. ISBN: 978-0-367-32178-9. — 195 p.

— Ayush Somani, Dilip K. Prasad, Alexander Horsch. Interpretability in Deep Learning.
Springer Nature Switzerland AG. — 2023. ISBN 978-3-031-20638-2. — 466 p.

— Amita Kapoor, Antonio Gulli, Sujit Pal. Deep Learning with TensorFlow and Keras.
Build and deploy supervised, unsupervised, deep, and reinforcement learning models. Packt
Publishing. — 2022. ISBN 978-1-80323-291-1. — 667 p.

— Xosapa [xepemu, ['yrrep CunbBeiin. ['myOokoe oOyuenme c¢ fastai u PyTorch:
MUHUMYM (GOpMYJ, MUHUMYM Koja, MakcuMyM 3¢ ¢extuBHocti. — CII06.: [Tutep, 2022. — 624
c.: mt. — (Cepus «becrcemnepsr O’Reilly»). ISBN 978-5-4461-1475-7

— Mopanec Murens. I'pokaem rirybokoe o0yuenue ¢ noakperuienuem. — CII6.: ITurep,
2023. — 464 c.: un. — (Cepus «bubmuoreka nporpammuctay). ISBN 978-5-4461-3944-6

0) OTIOTHHUTENIbHAS JIUTEPATYpa:

— Cher Simon. Deep Learning and XAl Techniques for Anomaly Detection. Packt
Publishing. — 2023. ISBN 978-1-80461-775-5. — 201 p.

— Mehdi Ghayoumi. Deep Learning in Practice. — 2022. ISBN: 978-0-367-45862-1. — 198
p.

— Uday Kamath, Kenneth L. Graham, Wael Emara. Transformers for Machine Learning.

A Deep Dive. CRC Press. — 2022. ISBN 9780367771652. — 257 p.



— Bharath Ramsundar, Peter Eastman, Patrick Walters, Vijay Pande. Deep Learning for the
Life Sciences. Applying Deep Learning to Genomics, Microscopy, Drug Discovery, and More.
O’Reilly Media, Inc. — 2019. ISBN: 978-1-492-03983-9. — 222 p.

—I'peccep Jlaypa, Kenr Ban Jlyn. ['myGokoe oOydeHHE C TMOIKPEIUICHUEM: TEOpUS H
npakTtuka Ha s3bike Python. — CII6.: ITurtep, 2022. — 416 c.: un. — (Cepus «bubimoreka
nporpammucta»). ISBN 978-5-4461-1699-7.

— Beiinman Cer. ['myOokoe oOyueHue: jerkas pa3padotka npoektoB Ha Python. — CII6.:
[Tutep, 2021. — 272 c.: un. — (Cepus «becrcenmnepst O’Reilly»). ISBN 978-5-4461-1675-1.

B) pecypchl cetn HTEpHEeT:

—The Al community building the future. The platform where the machine learning
community collaborates on models, datasets, and applications. — https://huggingface.co/

— OpenAl. — https://openai.com/

— Tensorflow. An end-to-end platform for machine learning. — https://www.tensorflow.org/

— PyTorch documentation. — https://pytorch.org/

— IBM. What is deep learning? — https://www.ibm.com/topics/deep-learning

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOrPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bxirouaer npuioxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOauYHO AOCTymHBIe oOnaunbie TexHonoruu (Google Docs, Google Colab, Sluaexc

JIACK).

- ITaker Anaconda

- Cpezcrsa sI3bIKOB [TPOrPaMMHUPOBAHKS U aHaK3a qaHHbIX R u Python

- bubnuoreku g MammHHOrO M riiybokoro oOyuenwus: Scikit-learn, NumPy,

Matplotlib.pyplot, Seaborn, PyTorch, Keras/TensorFlow, OpenAl Gym.

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTpOHHBIN KaTaJjor Hayunoi O6ubamoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenTa — http://www.studentlibrary.ru/
— O6pazoBatenpHas miardopma FOpaiit — https://urait.ru/
— 3BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHUYeCKOe odecreyeHme

Aynuropuu AJig NPOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Ayautopuu Uil TPOBEACHMS 3aHATHI CEMMHApPCKOTO THIMA, WHIUBUAYAIbHBIX H
IPYIIOBBIX KOHCYJIBTALUH, TEKYIIIETO KOHTPOJISL U MPOMEKYTOYHON aTTeCTalllu.

[Tomerienust it caMOCTOSITENbHONW paboThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYyNOM K ceTH VHTepHeT, B 3JIeKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Aynurtopun Il TPOBEACHMS] 3aHATUN JIEKIIMOHHOTO U  CEMHUHApCKOro THIA
WHIVBUAYAIbHBIX M TPYNIOBBIX KOHCYJBTAllMi, TEKYIIErO0 KOHTPOJS W IMPOMEXYTOYHOH
aTTecTallld B CMEIIEHHOM QopmaTte («AKTPY»).
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15. Uudopmanus o pazpadboTunkax

Axkcénos Cepreit Bragumuposud, K.T.H., Kadeapa TEOPETHIECKUX OCHOB MH(POPMATUKU
(TOW) UucTHTYyTa TPUKIAAHOW MaTeMaTUKH U KomnbloTepHbIX Hayk (MIIMKH) HanmonanbHpIi
uccnenoBarenbckuii Tomckuii rocynapcrsennsiii yuusepceuret (HU TI'Y), nouent kad. TOU



