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1. lesab u n1aHUpyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

[{enpro OCBOEHUS TUCIUTUINHBI SBISICTCS (POPMUPOBAHUE CIEAYIONUX KOMITCTESHITUH:

YK-1 CriocoGeH ocyIIecTBIATh KPUTHYESCKUI aHAIU3 MPOOJIEMHBIX CHUTYalluid Ha OCHOBE
CHCTEMHOT0 TI0JIX0/1a, BBIPA0aTHIBATh CTPATETUIO JICHCTBUH.

Pesynbraramu 0CBOEHUS NUCHUILUIMHBI ABJISIOTCS CIAEAYIOIINE WHIUKATOPBI JOCTHKEHUS
KOMIIETEHLIH:

NYK-1.1 BeisBasger mnpoOJeMHYIO CHUTyalldio, Ha OCHOBE CHCTEMHOTO IOAXO0/a
OCYHIECTBIISICT €€ MHOTO(AKTOPHBIN aHAIIN3 U JUATHOCTHUKY.

NYK-1.2 OcymectBiasger mOUCK, OTOOp H cHUCTeMaTH3anuilo HHPOpMaUH IS
OTIpe/ieNIeHUs] ATbTEPHATHUBHBIX BAPUAHTOB CTPATETUYCCKUX PEIICHUN B TIPOOJIEMHOM CUTYAIIHH.

NYK-1.3 Tlpennaraet 1 00OCHOBBIBACT CTPATETHUIO JCUCTBUH C y4eTOM OTpaHUUYCHUH,
PHUCKOB U BO3MOKHBIX TOCTIEACTBUH.

2. 3aga4uy ocBOEHHS JUCIUILINHBI

— OcBoUTh ammapaT MOCTPOCHHSI WHTEIUICKTYalbHBIX CHCTEM Ha 0a3e MCKYCCTBEHHBIX
HEHPOHHBIX CETEH.

— Hayuuthcst NpPUMEHATh TMOHATHUHHBIA —amnmapaT MHTEUICKTYAIbHBIX CHCTEM C
UCIIOJIb30BAHUEM HHCTpyMeHTapus Oubamorek Python, R, myOmuduHBIX 00JIAYHBIX CEPBHCOB,
OIICHUBATh YPPEKTUBHOCTh UX PAa0OTHI U BHEIPSTH B MPUIOKCHHS JUTSI PEIICHUS MTPAKTHICCKIX
3aj71a4 MPO(EeCCUOHATBHOMN EATEILHOCTH.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuumuinHa oTHOcuTes K brioky 1 «/lucuunnunel (MOgynn)».

JlucuuiuiiHa OTHOCUTCS K 4acTh 00pa3oBaTeNbHOM Mporpammsl, (GopMupyemon
YYaCTHMKaMU 00pa3oBaTelbHbIX OTHOLICHUH, mpeanaraercd oO0ydaromuMcs Ha BbIOOD.
JucuunnmHa BXoauT B Moayib [IpuknagHoit MOAyJIb.

4. Cemectp(bl) ocBOoeHHs M opMa(bl) IPOMEKYTOUHOMH aTTECTALUM M0 JIMCHUIINHE

Tpertnii cemectp, IK3aMeEH

5. Bxoanble TpeOoOBaHMS 1JIs1 OCBOCHHS THCUHMIIIMHBI

Jljig ycTIenHoro OCBOGHUS JUCIUILIMHBI TPEOYIOTCSl KOMIIETEHIIUH, CPOPMUPOBAHHBIE B
XO0JIe OCBOEHHsI 00pa30BaTeIbHBIX IPOrpaMM IPEAIECTBYIOLIETO YPOBHS 00pa30BaHusl.

JUis  yCHemHOro OCBOEHHUS JAMCHUIUIMHBI TpeOYyIOTCS pe3ynbTaTbl OO0y4YeHHs IO
CIIEYIOIIMM JUCLUILINHAM: « BBeieHNE B MHTEIIIEKTYalIbHbIN aHaIU3 JaHHBIX».

6. SI3bIK peaau3anun

Pycckuii

7. O0beM TNCUMILIHHBI

OO61mast TpyA0€MKOCTh TUCHUIUTHHBI COCTaBIsIeT 4 3.€., 144 yacoB, U3 KOTOPBIX:
-nexuuu: 16 4.
-nmabopatopusle: 32 U.

O0BeM caMOCTOSTEILHOM pa60TBI CTyACHTA OIIPCACIICH y‘-IC6HBIM IIJIAaHOM.

8. Conep:xkaHue IMCHUILIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM

Tema 1. OCHOBBI HEHPOKOMITBIOTEPHBIX BBIUUCIICHUN
OcCHOBHbIE TIOJIO)KEHUSI HEHPOCeTeBBIX BbIUMCICHUH. (OCHOBBI TMPOEKTHUPOBAHUS
HEHUPOCETEBBIX aPXUTEKTYP.



Tema 2. HelipoHHBIE c€TH BCTPEYHOT'O PacpOCTPAHEHUS
Hactpoliika apXWTeKTypbl W aJrOpPUTMbl HACTPOMKU HEUPOHHBIX CETEH BCTPEUHOIO
pacnpoctpaneHus. [loctpoeHune HelipoceTeBOro perpeccopa.

Tema 3. AnropuT™Mbl ONTUMHU3AIMH B 00yUYE€HHH HEHPOCETEBBIX MOIEIeH
Ontumuzatopsl oOyueHMsT HEHpOHHbIX ceTell. MccienoBaHue apxXUTEKTyp H
ONTUMHU3ATOPOB HEMPOHHOM CeTH — Kilaccu(uKaTopa i NOBBIIEeHUS €€ Y3PPEeKTUBHOI pabOTHI.

Tema 4. PexyppeHTHbIE HEHPOHHBIE CETU
Hetiponnsie cetn ¢ oOpaTHbIMH CBs3sMU. HacTpoiika peKyppeHTHON HeHpoceTd ist
UCCJIEJOBaHMSI CUTHAJIOB.

Tema 5. CBepTouHbIE HEUPOHHBIE CETU
CBeproyHble HEHWPOHHBIE CETH W AaBTOSHKOJEpHl. MccnemoBanue u300paskeHUN
CBEPTOYHBIMU HEHPOHHBIMH CETSIMH.

Tema 6. OOyuenme Oe3 yumrTens WM OOyYEHUE C TOIKPEIUICHUEM B HEHPOCETEBBIX
MOJISIISX

Hefiponnsie cetn, oOydarommecs 0e3 y4uTels U ¢ MOAKPEIUICHUEM. BhIieneHune rpyrin
00BEKTOB C MIOMOIIBIO CAMOOPTAHU3YIOLIUXCS HEUPOHHBIX CETEH.

Tema 7. Buzyanu3zanus v 00bsICHUMOCTh HEHPOHHBIX CeTel
Busyanuzanus 1 00bICHUMOCTb HEHpOCETEBBIX Mozenel. Busyanuzauus cTpyKTypbl U
Ipouecca aKTUBalui HEUPOHHOH CETH.

Paznen 8. [lamath HEHpOCETEBBIX MOACIICH
XpaHeHne acCoIMalMi U yIPaBICHHE NTaMATHIO0 B HEMpoceTeBbIX Moaenax. [loctpoenue
aJJalITUBHBIX HEMPOHHBIX CETEH.

9. Tekymuii KOHTPOJIb MO TUCIHUTLTHHE

Texymuii KOHTPOJIb MO JHUCHMIUIMHE MPOBOAUTCS IMyTEM KOHTPOJS IOCEIIACeMOCTH,
IPOBE/ICHUST KOHTPOJILHBIX PaboT, TECTOB MO JICKIIMOHHOMY MATE€PUAITY, BBITIOJHEHHS JOMAITHUX
3agaHuil U pUKcUpyeTcs B GopMe KOHTPOIBHOM TOUKH HE MEHEe OJTHOTO pa3a B CEMeCTp.

OrneHovHBIE MaTepuajbl TEKYIIETO KOHTPOJsA pa3MmelneHnl Ha caiite TI'Y B pazzgene
«Mudopmarust 06 obpasoBatenbHO# mporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO‘lHOifI aTTeCTallumn

DK3aMeH B TpEThEM CEMEeCTpe NPOBOAUTCA B MHUCbMEHHON (opme 1o Oumeram.
DK3aMEeHAIMOHHBIN OUJIET COCTOUT U3 Tpex yacTeil. [IpogomkuTtensHOCTh 2K3aMeHa 1,5 Jaca.

OneHouHbIE MaTEpHAIIBI I MPOBEICHUS ITPOMEKYTOUHON aTTECTAIMM pa3MEIIECHbl Ha
caiire TI'Y B pasgmene «WHdpopmanus 00  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOAUYECKOE O0ecIieueHne

a) DIIEKTPOHHBIN YYeOHBIA KypC 1O JTUCIUIUIMHE B AJICKTPOHHOM yHUBepcutere «LMS
IDO» - https://Ims.tsu.ru/course/view.php?id=35025

0) OLieHOUHBIE MaTepHalibl TEKYLIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTalluH I10
JUCLIUILINHE.



https://moodle.tsu.ru/course/view.php?id=00000

12. Ilepeyenn yueOHoiIi JuTepaTypbl H pecypcoB cetu UHTepHeT

a) OCHOBHas JIUTEpaTypa:
— Christopher M. Bishop, Hugh Bishop. Deep Learning. Foundations and Concepts.
Springer. — 2024. ISBN 978-3-031-45467-7. https://doi.org/10.1007/978-3-031-45468-4 — 649

p.

— Suman Kalyan Adari, Sridhar Alla. Beginning Anomaly Detection Using Python-Based
Deep Learning: Implement Anomaly Detection Applications with Keras and PyTorch, Second
Edition. Apress. — 2024. ISBN-13 (pbk): 979-8-8688-0007-8. https://doi.org/10.1007/979-8-
8688-0008-5 — 529 p.

— Ivan Gridin. Automated Deep Learning Using Neural Network Intelligence: Develop
and Design PyTorch and TensorFlow Models Using Python. Apress. — 2022. ISBN-13 (pbk):
978-1-4842-8148-2. https://doi.org/10.1007/978-1-4842-8149-9 — 384 p.

— [onne ®dpancya. I'mybokoe oOyuenme Ha Python. 2-e¢ mexn. mzmanume. — CIIO.:
[Tutep, 2023. — 576 c.: mn. — (Cepus «bubnuoreka nporpammuctay). ISBN 978-5-4461-1909-
7

— @epmurm D. 1llabmoHsl W mpakTuka TayOokoro oOydenust / mep. ¢ anria. A. B.
JlorynoBa. — M.: JIMK Ilpecc, 2022. — 538 c.: un. ISBN 978-5-93700-113-9

0) JOMONHUTEIbHAS TUTEpaTypa:

— Douglas J. Santry. Demystifying Deep Learning. An Introduction to the Mathematics of
Neural Networks. The Institute of Electrical and Electronics Engineers, Inc. IEEE Press Wiley —
2024. Hardback ISBN: 9781394205608 — 247 p.

— Ivan Vasilev. Python Deep Learning. Packt Publishing. — 2023. ISBN 978-1-83763-
850-5 — 345 p.

— Simon J.D. Prince. Understanding Deep Learning. The MIT Press,

https://mitpress.mit.edu. — 2024. — 527 p.

— Daniel A.Roberts, Sho Yaida, Boris Hanin. The Principles of Deep Learning Theory.
Cambridge University Press. — 2022. ISBN 9781316519332. DOI: 10.1017/9781009023405. —
460 p.

— CruBenc D, Anrtura Jlyka, Buman Tomac. PyTorch. Ocsemas rirybokoe oOydeHue.
— CII6.: TTurep, 2022. — 576 c.: un. —(Cepus «bubanoreka nporpammuctay). ISBN 978-5-
4461-1945-5

— Tyman I'anerenapa. O6paboTka ectectBeHHOro sA3bika ¢ TensorFlow / mep. ¢ anr. B. C.
Suenkosa. — M.:JIMK IIpecc, 2020. — 382 c.: un. ISBN 978-5-97060-756-5

B) pecypchl cetu HTepHeT:

—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. llepeuens UHGOPMAIMOHHBIX TEXHOJIOTHIA

a) JIMLIEH3UOHHOE U CBOOOHO paclpOCTpaHIeMoe ITPOrpaMMHOE 00ecrieueHue:!

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BkirodaeT mMprIoKeHHS:
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);

— IlyGaununo goctymnHble obnaunbie TexHonoruu (Google Docs, SInaekc auck u T.11.).


https://doi.org/10.1007/978-3-031-45468-4
https://doi.org/10.1007/979-8-8688-0008-5
https://doi.org/10.1007/979-8-8688-0008-5
https://doi.org/10.1007/978-1-4842-8149-9
https://mitpress.mit.edu/
https://huggingface.co/
https://openai.com/
https://www.tensorflow.org/
https://pytorch.org/
https://www.ibm.com/topics/deep-learning

— ITaker Anaconda

— Cpencrsa sI3BIKOB ITPOTPaMMHUPOBaHKsSI M aHaM3a TaHHbIX R u Python

— bubnuoreku mus MalmMHHOTO W riybokoro oOyuenms: Scikit-learn, NumPy,
Matplotlib.pyplot, Seaborn, PyTorch, Keras/TensorFlow, OpenAl Gym.

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OoubIMoTeKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas OoubIMoTeKa (pemozutopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— DOBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant crynenra — http://www.studentlibrary.ru/
— O6pasoBatenbHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TeXHUYECKOe o0ecreyeHue

Aynutopuu AJi MPOBEIEHUS 3aHATUH JIEKIIMOHHOTO THUIIA.

Aymutopun Ui TPOBENEHUS 3aHATUH CEMHHApCKOTO THIIA, HWHIUBUAYAIbHBIX H
TPYIIOBBIX KOHCYJBTALUH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTallUU.

[TomenieHust I CaMOCTOSITENNFHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHHUKOH U
JIOCTyNOM K ceTH VHTepHeT, B 3JIEKTPOHHYI0 HH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
MH(POPMALIMOHHBIM CITPABOYHBIM CUCTEMaM.

Aynurtopud Il TPOBEACHMSI 3aHATUN JIGKIIMOHHOTO W CEMHUHApCKOro THIIA
WH/IMBUAYAIBHBIX W TPYIOBBIX KOHCYJBTALMH, TEKYIIEro KOHTPOJS M IPOMEKYTOYHON
aTTecTallid B CMEIIEHHOM QopmaTe («AKTPY»).

15. Undopmauus o paspadorunkax

Axcénos Cepreit Bnagumuposuy, K.T.H., Kadeapa TEOPETHUECKUX OCHOB MH(YOPMATUKU
(TON) MHuctuTyTa mpUKIaAHONM MaTeMaTMKM U KoMmmbloTepHblx Hayk (MIIMKH)
HaumonaneHblit uccnenoBarenbckuit Tomckuil rocynapctBeHHbl yHuBepcurer (HU TIY),
noueHt kad. TOU
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