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1. leab ¥ nIaHUpYyeMble Pe3yJabTAThl 0CBOEHUS THCIUILIMHbI

Iesbr0 0CBOEHMSI JUCLUIUIMHBI ABISETCA (POPMUPOBAHUE CIECAYIOIIMX KOMITETEHIIMHI:

[1K-4 CriocoGeH ynpaBiaTh MOJy4YeHHUEM, XpaHEHHEM, Iiepeaadeid, 00paboTKol OOIbIINX
JTAHHBIX..

YK-1 CnocoGeH ocyniecTBIsATh KPUTUIECKUNA aHAIN3 MPOOIEMHBIX CUTYallMidi Ha OCHOBE
CHCTEMHOI'0 II0JIX0/1a, BBIPA0AThIBaTh CTPATETUIO JEHCTBUI.

Pe3ynbpraramMu 0cBOEHUS IHMCLUUIUIMHBI SBJISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NIIK-4.1 OcymiecTBasieT MOHUTOPHHT M OLEHKY MPOU3BOAUTEIHLHOCTH 00pabOTKU
0O0JBIINX JAHHBIX

NIIK-4.2 Hcnonp3yeT METOABl M HMHCTPYMEHTBI IIOJYy4YEHUS, XPAaHEHHUS, NEepelayd,
00pabOTKH OOJIBIITUX TAHHBIX

WIIK-4.3 Pa3pabGarpiBaeT NPEAJIOKEHHUSI 10 TOBBIIICHUIO TPOU3BOAUTEIBHOCTU
00pabOTKH OOJBITNX JTAHHBIX

NYK-1.1 BeiBnsier mnpoOJEMHYIO CHTyallMI0, Ha OCHOBE CHCTEMHOIO TOAX0Ja
OCYILECTBIIsIT €€ MHOIO()aKTOPHBIN aHAJIN3 U JUATHOCTHKY.

NVYK-1.2 OcymectBiaseT MOUCK, OTOOp M CHUCTEMAaTU3alMi0 HHOOpPMALUKA AJIs
OIpeieNIeHuUs allbTePHATUBHBIX BAPUAHTOB CTPATETMUECKUX PELICHUH B IPOOJIEMHOM CUTYyaIuH.

NVYK-1.3 Ilpennaraer 1 000CHOBBIBAET CTPATErHIO JAEHCTBUM C yue€TOM OIpaHUYEHUH,
PHCKOB U BO3MOXKHBIX IOCJI€ACTBUH.

2. 33}13‘11/1 OCBOCHHUA THUCHHUIIIMHBI

— OcBouTh amnmapar pa3pabOTKU CHUCTEM MCKYCCTBEHHOTO HMHTEUIEKTAa C IOMOILBIO
MIYOOKUX HEMPOCETEBBIX MO/IEICH.

— HayuuThCst npuMeHATh NOHATUHHBIN annapar ri1yO0oKoro o0y4eHus ¢ UCIOIb30BaHUEM
UHCTpyMeHTapus Oubnrotek Python, R, nyOmuuHBIX 00JAYHBIX CEPBHCOB, OICHUBATH
3 PEKTUBHOCTh PaOOTHl CUCTEM HCKYCCTBEHHOI'O MHTEJUIEKTAa M BHEIPSTH B MPUIOKEHUS IS
pelIeHNs IPaKTUYECKUX 3a]a4 MPo(ecCHOHAIbHOMN 1eATEeNbHOCTH.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Juctunnuaa otHOcUTCA K biioky 1 «Jluctuumiauuel (MOTYIN)».

JlucuuIuinHa OTHOCUTCS K 4acTh oOpa3oBaTeNIbHOW Mporpammsl, (GopMupyemoit
y4aCTHUKaMU OOpa30BaTeIbHBIX OTHOILIEHWH, mpepiaraeTcss oOydaromuMcs Ha BbIOOD.
JucuurimHa BXOAUT B MOAYJIb IIpuKitaqHoi MOIyIb.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON ATTECTAIIUM MO JUCHHUILINHE
Tpertnii cemecTp, IK3aMEH

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOEHUS THCHMILIMHBI

Jljis ycTIenHOro OCBOCHMSI TUCIUILIMHBI TPeOYIOTCS KOMIIETEHLIMH, CPOPMUPOBAHHBIE B
XO0JIe OCBOEHHS 00pa30BaTeIbHBIX MIPOTrpaMM IPEAIECTBYIOIIETO YPOBHA 00pa30BaHusl.

JUis  yCcHemHoro OCBOEHHUS AMCHUIUIMHBI TpeOYyIoTCs pe3ynbTaThl OO0y4deHHs IO
CIEAYIOMMM JucHuIIuHaM: «CTaTHCTUYECKHE METOJbl MAIIMHHOTO oOy4yeHus», «BBenenue B
MHTEJJIEKTYaJIbHBIA aHAIN3 TaHHBIX».

6. SI3bIK peanuzanuun

Pycckuii



7. O0beM TUCHUIIIHHBI

OO6mast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIIAET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-nekuuu: 16 u.
-aboparopHsie: 16 4.
B TOM YHCJIE ITpaKTUYecKas noaroroska: 0 4.
O0BeM caMOoCTOATETLHON PaOOTHI CTYACHTA ONPEACIICH YICOHBIM TIJIAHOM.

8. Couepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. CBEépTOUHBIC HEPOHHBIE CETH
Ceéprku. Ilymuar. Ocratounsie cetn. Pasmepsl ¢unbTpoB. [nmyOuHa cerm.
Hcnonb3oBanue BUIE€OYCKOPUTEIICH.

Tema 2. ABTOPHKOJEPHI
PerynsapusoBannsblii aBTO’HKOAEpP. PaspsbkeHHbIM aBTOdHKOIEp. lllymonomasisronui
aBTO3HKOJEep. KOHTpaKTHBIN aBTOHKOAEp. BapnannoHHbIil aBTOKOIMPOBIIUK.

Tewma 3. HelipoHHbIe ceTH ISl CETMEHTAIIMKM H300paKeHU I
U-Net. Passeptka. Up-Convolution. Transpose-Convolution. ®yukiuu mnoTtepb s
CCIrMCHTAaluN. AereHTaLII/ISI JJIs1 CErMEHTalluu.

Tema 4. Heliponnsle cetu A oOHapyKeHHs U KilaccupuKaluu 00bEeKTOB

CemanTtuueckas cermeHTanms. [louck permonoB Ha m3oOpaxenusix. R-CNN, Fast R-
CNN, Faster R-CNN, Mask-RCNN. YOLO. ®yHkuuu noteph i JOKAIU3aIlMd O0BEKTOB.
AyrMeHTaIus s JOKaIU3alui 00BEKTOB.

Tema 5. ['myOGokue peKyppeHTHBIE CETH
LSTM. GRU. Crteku pekyppeHTHbIX ca0€B. CoBMelleHHEe CBEPTOUYHBIX CIOEB U
PEKYPPEHTHBIX CIIOEB.

Tema 6. ['eHepaTuBHBIE COCTA3ATEIBHBIC MOICIN
bnoku GAN. CBépTOUHBIC GAN. YcioBHbIE GAN. StackedGAN.
[Monykoutpomupyembie GAN. CycleGAN.

Tewma 7. Tpancdopmepbl U TeHEpATUBHBIN UCKYCCTBEHHBIA WHTEJUICKT

Kitoueble anemenTsl Tpanchopmepos. TokeHuzanus u cnoBapu. KoaupoBanue qaHHBIX
u mauuar (Padding). ®yukuus noteps aiist TpanchopmepoB. BERT. Tonkas Hactpoiika BERT.
Yar6otsl u TpaHchopmepsl. [lonxonasl K TreHepalMu TOKEHOB TpaHchopMmepamu. AHAIU3
MHeHH. MamuaHbI iepeBoi. CocTaBieHue 0030pOB.

Paznen 8. lleHHOCTHO-OpPMEHTHUPOBAaHHBIE TMOAXOABI B TIyOOKOM OOyueHUH C
HOJKPETJICHUEM

Croxactuueckue cpensl. Merog Mounrte-Kapno. Meron BpemenHoit pazuuipl. Yuér N-
mraroB (JIsmOma mpsimoro u obparnoro o63opa). SARSA. Q-o0yuenue. J[BoitHoe Q-o0yueHue.
Urepamms weriponHoit nernoctu (NFT). I'mybokas Q-cers (DQN). JIBoiiHas rioyOokas Q-cetb
(DDQN). Aysnpras DDQN. [IpuoputeTHOE BOCIPOHU3BEICHUE MTOJIE3HOTO OIIBITA.

Paznen 9. Merobl rpaiveHTa MOJUTHK U aKTEP-KPUTHUK

Ausroput™ rpamuenta monutuk REINFORCE. Baszoswiii rpaguent momutuk (VPG).
ACHHXpDOHHBI ~ aNrOpUTM  «@KTEP-KpUTUK» ¢ mnpeumymectBoM (A3C). O6obménnoe
nporuo3upoBanue npeumyiectsa (GAE). Cunxponnoe obHoBinenue nmoautuk A2C. ['myOGokuii
IpaJueHT 1o aeTepMuHUpoBaHHBIM mojutukam (DDPG). [Ipoiinoit DDPG (TD3). Msrkwuii
«aktép-kputHK» (SAC). IIpokcumanbHast onrtuMu3ariust moauTuku (PPO).



9. Tekymmii KOHTPOJIb MO AUCHUIIHHE

Texymuii KOHTPOJb MO AUCIUIUIMHE MPOBOJUTCS IYTEM KOHTPOJS IOCEHIAeMOCTH,
MIPOBEJICHUS KOHTPOJIBHBIX Pa0OT, TECTOB MO JIEKIIMOHHOMY MaTepHally, BHIITOJIHEHUS JOMAaITHUX
3a1aHuil U PUKCUPYETCs B popMe KOHTPOJIBLHOM TOUYKH HE MEHEEe OJTHOTO pa3a B CEMECT).

OueHOUHbIE MaTepuajbl TEKYIIEro KOHTPOJA pa3MmenieHbl Ha caiite TI'Y B pasnpene
«Hupopmarust 006 oO6pazoBaTenpHOM porpamme» - https://www.tsu.ru/sveden/education/eduop/.

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

OK3aMEeH B TPETbEM CEMECTpe HPOBOJUTCS B IHUCbMEHHOW Qopme Mo Ouieram.
DK3aMEeHaAIlMOHHBIN OueT cocTouT U3 Tpex vacred. IIpogomkurenbHOCTh 3aueTa ¢ OLEeHKOM 1
qac.

OI.[GHOLIHBIG MaTCpuaJbl OJIs1 IIPOBCACHUA HpOMe)I(YTO‘IHoﬁ arTeCTalu pasMCIICHbI Ha
caiite TI'Y B pasmene «MHdpopmanmss 00  oOpa3oBarenbHOM  mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DIEeKTPOHHBIN y4eOHBIA KypC MO TUCIUIUIMHE B AJIEKTPOHHOM yHHUBepcurere «LMS
IDO»

0) OLieHOYHBIE MaTepHalibl TEKYHIEro KOHTPOJS M MPOMEKYTOYHOW aTTECTAllUH I10
TUCITUTLUTAHE.

12. Ilepeuens y4yeOHOIi TuTEepaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

—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 Jxepemu, ['yrrep Cunbeiin. ['mybokoe oOyuenue c¢ fastai m PyTorch:
MUHUMYM (OpPMYI, MUHUMYM Koja, MakcuMyM 3¢ dextuBHocti. — CII6.: [Tutep, 2022. — 624
c.: mi1. — (Cepus «bectcemtepst O’Reilly»). ISBN 978-5-4461-1475-7

— Mopanec Murens. I'pokaem rirydbokoe o0yuenue c¢ 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 JIyHn. I'my6okoe oOyueHHe C MOAKPEIUICHHEM: TEOpHs U
npaktuka Ha si3bike Python. — CIIG.: Iutep, 2022. — 416 c.: win. — (Cepust «bubnmoreka
nporpammuctay). ISBN 978-5-4461-1699-7.

— Beiiaman Cert. ['myOokoe oOydenue: jerkasi pa3padbotka npoektoB Ha Python. — CII6.:
ITutep, 2021. — 272 c.: mi. — (Cepus «bectcemnepst O’Reilly»). ISBN 978-5-4461-1675-1.

B) pecypchl cetu MHTEpHET:

—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.ora/

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

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOrPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BiirodaeT MpHIOKCHHS:
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);

— nmy0auyHO JocTymnHble obnaunbie TexHonmoruu (Google Docs, Google Colab, Sluaexc

JIACK).

- ITaker Anaconda

- Cpezcrsa sI36IKOB ITPOTPaMMHUPOBAHKS U aHaTU3a JaHHbIX R u Python

- bubnuorekn mns MammHHOTO H riiyookoro oOyuenus: Scikit-learn, NumPy,

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

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTpOHHBIN KaTaJjor Hayunon O6ubIMoTEKN 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 KoncynbTanT cryaenta — http://www.studentlibrary.ru/
— O6pasoBatenbHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaibHO-TeXHHYECKOe odecrieyeHmne

AyauTtopun Uil IPOBEICHUS 3aHATUH JIEKIMOHHOTO THIIA.

Aymutopun IS TPOBEACHUS 3aHATHH CEMHHApPCKOTO THIA, WHIUBUAYAIBHBIX H
TPYIIIOBBIX KOHCYJIbTAlM, TEKYIIETO KOHTPOJISA U IPOMEKYTOUHOMN aTTECTALNH.

[TomemeHust 111 caMOCTOSTENHHON pabOThI, OCHAIICHHBIE KOMITBIOTEPHOW TEXHUKOU U
JIOCTYTIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYIO WH()OPMAIMOHHO-00pa30BaTCIILHYIO CPEey M K
WH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

AymuTopun Ui TIPOBEICHUS 3aHSATHHA  JICKIIMOHHOTO W CEMHWHApCKOTO  THIIA
WHJIUBHUIYAJIIBHBIX M TPYINIOBBIX KOHCYJIbTAlMM, TEKYIIEro KOHTPOIS M IIPOMEKYTOUHOH
aTTECTaIlMu B cMelieHHOM dopmate («AKTPY»).


https://huggingface.co/
https://openai.com/
https://www.tensorflow.org/
https://pytorch.org/
https://www.ibm.com/topics/deep-learning
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

15. Undopmanus o paspadorunkax

AxkcénoB Cepreii Bnagumuposud, K.T.H., Kadeapa TEOPETUUECKUX OCHOB MH(GOPMATUKU
(TON) MHuctuTyra mpUKIaZHOM MaTeMaTMKM U KoMmmbloTepHblx Hayk (MIIMKH)
HanmonansHblii uccnenoBarenbckuii ToMmckuii rocynapctBeHHbIN yHuBepcuter (HU TIY),
noueHt kad. TOU



