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1. leab ¥ nIaHUpYyeMble Pe3yJabTAThl 0CBOEHUS THCIUILIMHbI

[enbto ocBOEHUS AUCHHUILINHBI SBISETCS POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

I[IK-3  CnocoGeH  OCyWIECTBIATH  HAYYHO-UCCIENOBATEIbCKHE M OIBITHO-
KOHCTPYKTOpPCKHE pa3pabOTKH KakK MPH HUCCIEI0BAHUN CAMOCTOSITENIbHBIX TEM, TaK U pa3paboTKu
10 TEMaTUKE OpraHU3aliH.

Pe3ynbraramMu 0CBOEHUS IHMCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIETEHLIH:

HIIK-3.1 OcymectBisieT mnpoBeaeHHe padoT 1Mo o00paboTKe W aHaJIM3y Hay4dHO-
TEXHUYECKOH MH(OPMAIMH U Pe3yIbTaTOB HCCIeIOBAHUN

2. 3agauy ocBOEHHS JUCIHUILINHBI

— OcBouTh ammapaT MOCTPOCHHSI WHTEIICKTYadbHBIX CHCTEM Ha 0a3e MCKYCCTBEHHBIX
HEUPOHHBIX CETEH.

— Hayuuthcsi NpUMEHSATh TOHATUHHBIA —anmapaT WHTEIUICKTYalbHBIX CHCTEM C
UCIIOIB30BAHUEM HHCTpyMeHTapusi Oubmuorexk Python, R, myOnuM4HBIX OOJIAYHBIX CEPBHCOB,
OIICHUBATh YPPEKTUBHOCTHh UX PA0OTHI U BHEIPSTH B MPUIOKCHHS JUTSI PEIICHUS MTPAKTHICCKIX
3aja4 MpodeccuoHaNbHOMN 1eATeTbHOCTH.

3. MecTo IUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucuumnnuna otHocutes K broky 1 «Jlucuuminaet (MoLynn).

JlucuuiuiiHa OTHOCUTCS K 4acTh 00pa3oBaTeNbHOW MporpamMmsbl, (popMmupyemoit
y4aCTHUKaMU OOpa30BaTENIbHBIX OTHOLICHWM, WpepiaraeTcss oOydaromuMcs Ha BBIOOD.
JucuunnmHa BXoauT B Moysib Moayiib «BBeieHue B HICKYCCTBEHHBINA MHTEIJIEKT».

4. Cemectp(bl) ocBOeHHs U (popMa(bl) MPOMEKYTOYHON ATTECTAIUM MO JUCHHUILINHE

CenbMmoli ceMecTp, 9K3aMeH

5. BxoaHble TpeOoBaHMSsI AJIsl OCBOEHUN THCIUTIITHHBI

Jljis ycTIenHoro OCBOGHUS JUCIHUILIMHBI TPEOYIOTCSl KOMIIETEHIIMH, c(hOpMUpPOBaHHBIE B
XO0/JIe OCBOEHHs 00pa30BaTeNbHBIX IPOrpaMM HPEAIECTBYIOIIETO YPOBH 00pa30BaHusl.

JUis yCHemHOro OCBOEHHUS AMCHUIUIMHBI TpeOyloTCs pe3ynbTarhl OO0y4YeHHs IO
CIIEYIOIIMM JUCHUILINHAM: «BBeZeHNEe B NHTEIUIEKTYaJIbHBIN aHATIN3 JaHHbBIX).

6. SI3bIK peaau3anun

Pyccknii

7. O0beM INCUMILIHHBI

OO01as TpyA0eMKOCTh IUCIUIUTHHBI COCTaBIsIeT 4 3.€., 144 yacoB, U3 KOTOPBIX:
-nexruu: 32 4.
-IpaKTU4YecKue 3aHsaTus: 16 u.

O0BeM caMOCTOSTSIILHOM pa60TBI CTYACHTA OIIPCACIICH y‘-ICGHBIM IIJIaHOM.

8. Conep:xkaHue TMCHUILIMHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. OcHOBBI HEHPOKOMITBIOTEPHBIX BBIUYUCIICHUN
OCHOBHBIE TIOJIOKEHUS HEUPOCETEBBIX BBIUMCICHUU. OCHOBBI NPOEKTHUPOBAHMS
HEHUPOCETEBBIX aPXUTEKTYD.

Tema 2. HelipoHHBIE c€TH BCTPEYHOT'O PacCpOCTPAHEHUS



Hacrtpoiika apXWUTEKTypel U QITOPUTMbI HACTPOMKM HEUPOHHBIX CETEM BCTPEYHOTO
pacnpoctpanenus. [locTpoeHne HeHpOCeTEBOro perpeccopa.

Tema 3. AITOPUTMBI ONITUMH3AIIMN B 00y4EHUN HEHPOCETEBBIX MOIeIIeH
Ontumuzatopsl o0ydeHHMs HEHpOHHBIX ceTell. MccienoBaHue apXUTEKTyp H
ONTUMM3ATOPOB HEHPOHHOM ceTu — Kiaccudukaropa ass nosbieHus e€ 3¢pGHeKTUBHON pabOTHI.

Tema 4. PekyppeHTHbIE HEHPOHHBIE CETH
Hefiponnsie cetu ¢ oOpaTHeIMU CBs3siMU. HacTpoiika peKyppeHTHON HeWpoceTd is
MCCJIEI0BAHNS CUTHAJIOB.

Tema 5. CBepTOUHBIE HEPOHHBIE CETH
CBepTouHble HEWPOHHBIE CETH U aBTO’HKOJAEPHL. lcciemoBaHue w300pakeHUN
CBEPTOYHBIMU HEHPOHHBIMU CETSIMH.

Tema 6. OOyueHue 0Oe3 yuutens W OOydeHHE C TOAKPEIUICHHEM B HEUPOCETEBBIX
MOJIEISIX

Heiiponnsie cetu, obyuaromuecs 0e3 y4uTens U ¢ MOAKperuieHueM. Boiaenenue rpymm
00BEKTOB C MOMOIIBIO CAMOOPTaHU3YIOLUXCSI HEUPOHHBIX CETEH.

Tema 7. Buzyanuzauust 1 00bCHUMOCTb HEHPOHHBIX CETEN
Busyanuzanus 1 00bSICHUMOCTh HEHpOCETeBbIX Mojenel. Busyanuszanus CTpyKTypbl U
IIpolecca aKTUBALIMY HEUPOHHOM CETH.

Paznen 8. Ilamsth HelipoceTeBbIX MoJienen
XpaHeHHe accouualuil U ynpaBJIeHHE NaMThIO B HeHpoceTeBbIX Mozeix. [loctpoenue
aJJalITUBHBIX HEMPOHHBIX CETEH.

9. Tekyumii KOHTPOJb MO TUCHUTLTAHE

Texymuii KOHTPOJb MO JHMCIMIUIMHE MPOBOAUTCS IMyTEeM KOHTPOJS IOCEIIAeMOCTH,
IIPOBE/ICHUST KOHTPOJILHBIX PaboT, TECTOB IO JICKIIMOHHOMY MaTE€pHay, BBITIOJTHEHHS JOMAITHUX
3afaHuil U pUKcUpyeTcs B GopMe KOHTPOIBHOM TOUKH HE MEHEe OJTHOTO pa3a B CEMeCTp.

OrneHoYHBIE MaTepuajbl TEKYIIETO KOHTPOJs pa3MmelieHsl Ha caiite TI'Y B pazzaerne
«upopmarms 06 odpasoBarenbHO# mporpammey - https://www.tsu.ru/sveden/education/eduop!/.

10. HOpﬂlIOK MpPOBECACHUSA U KPUTCPUHU OLICHUBAHUA I[pOMe)KyTO‘IHOﬁ aTTeCTallumn

DKk3aMeH B CEAbMOM CEMECTpe IMPOBOIUTCS B MNHUChMEHHOW (opme mo Ouiieram.
DK3aMeHAIMOHHBINA OUJIET COCTOUT U3 Tpex yacTeil. [IpogomkuTtensHOCTh 2K3aMeHa 1,5 Jaca.

OneHouyHble MaTepUalibl ISl POBEAEHUS MPOMEKYTOUHON aTTEeCTallMi pa3MeElIeHbl Ha
caiire TI'Y B pasgene «MHpopmanus 00  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOANYECKOE 00ecIeueHne

a) DIIEKTPOHHBIN YUeOHBIA KypC IO TUCIUILUIMHE B DJIGKTPOHHOM yHHUBepcHuTeTre «LMS
IDO» - https://Ims.tsu.ru/course/view.php?id=35025

0) O1leHOYHBIE MaTepHAIBl TEKYIIEro KOHTPOJIS W TMPOMEKYTOYHOW AaTTECTAIMH TI0
JUCLHUILIIMHE.



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

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JIUTEpaTypa.
— Christopher M. Bishop, Hugh Bishop. Deep Learning. Foundations and Concepts.
Springer. — 2025. 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. — 2025. 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.

— llonne ®@pancya. I'mybokoe obyuenue Ha Python. 2-e mexn. nznanue. — CIIO.: TTurep,
2023. — 576 c.: un. — (Cepus «bubnuoreka nporpammuctay). ISBN 978-5-4461-1909-7

— @epnutm D. 111a6noHb! U npakTHKa TIy0oKoro oOyuenus / mep. ¢ anri. A. B. JloryHosa.
— M.: IMK Ilpecc, 2022. — 538 c.: un. ISBN 978-5-93700-113-9

0) JOIOJIHUTEIbHAS 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 —
2025. 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. — 2025. — 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.

— Crusenc Dnu, Autura Jlyka, Buman Tomac. PyTorch. Oceemrast riy6okoe o0ydeHue.
— CII6.: Iurep, 2022. — 576 c.: un. —(Cepus «bubimoteka nporpammuctay). ISBN 978-5-
4461-1945-5

— Tyman [Naneregapa. O6pabotka ectectBeHHOrO si3bika ¢ TensorFlow / mep. ¢ anr. B. C.
SAunenkona. — M.:JIMK Ilpecc, 2020. — 382 c.: un. ISBN 978-5-97060-756-5

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. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPaMMHOE 00ECTICUCHHE !

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bkiodaer mpHIOKeHHs:
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);

— my0auyHO JocTymHble obmaunsie TexHonmoruu (Google Docs, Google Colab, Sluaexc
JIACK).

- ITaker Anaconda


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

- Cpezncrsa si3bIKOB TPOrpaMMHUPOBAHHS U aHaU3a JaHHBIX R u Python
- bubnuoreku I MamIMHHOTO | TiIyookoro oO0yuenus. Scikit-learn, NumPy,
Matplotlib.pyplot, Seaborn, PyTorch, Keras/TensorFlow, OpenAl Gym.

0) nH(hOPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

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

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— OBC KoncynbraHt cryaenra — http://www.studentlibrary.ru/
— O6pazoBatenbHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

Aynuropuu AJis NpOBEAEHUS 3aHATUH JIEKIIMOHHOTO THUIIA.

Aymutopun i1 TPOBEJIEHHUs 3aHATUH CEeMMHApCKOro THIA, HHIUBUAYAIbHBIX U
IPYNIOBBIX KOHCYJIbTALUMM, TEKYIIETO KOHTPOJIS U IPOMEXKYTOYHON aTTECTALIUH.

ITomerieHust U1l caMOCTOSITENILHOW paboThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JIOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMALMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

Aynuropun Uil TpPOBEACHMSI 3aHATUN JIEKIMOHHOIO U CEMUHApCKOro THUIIA
UH/MBUIYAJIBHBIX W TPYHIOBBIX KOHCYJIbTAllUMi, TEKYILEro KOHTPOJS M MPOMEXYTOYHOMH
aTTeCTalluy B CMEUICHHOM (hopmaTe («AKTPY»).

15. Uudopmanusi o pazpadboTunkax

AxcénoB Cepreit BmagumupoBud, K.T.H., Kadeapa TEOPETHUECKUX OCHOB MH(POPMATHUKU
(TOU) MWHctuTyTa TPHUKIAJHOM MaTeMaTHKH M KommbioTepHelx Hayk (MIIMKH)
Hanmonanenpiii uccnenoBatenbekuii Tomckuii rocymapctBeHHbld yHuBepcuter (HU TI'Y),
noueHT kad. TOU
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