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1. llesb U MUIaHUpYeMble Pe3yJbTAThI 0CBOCHHS THCIUTLIUHBI

Ienbto 0CBOEHMSI JUCIUIUIMHBI ABJsIETCS (POPMUPOBAHUE CIEAYIOIINX KOMIIETCHIUI:

I[IK-3  CnocoGeH  OCYyIIECTBISATh  HAYYHO-MCCIEIOBATEIbCKUE U OMBITHO-
KOHCTPYKTOPCKHUE pa3pabOTKH KaK MPH UCCIIEOBAHUHN CAMOCTOSITENbHBIX TEM, TaK U pa3padoTKu
10 TEMaTUKE OpraHU3al1H.

Pe3synpraramMu 0CBOEHUS IUCLUIUIMHBI ABIIIOTCS CIENYIOIINE UHAUKATOPBI JOCTHXKEHUS
KOMITETECHIIM:

UIIK-3.1 OcymectBaser npoBeneHue paboT 1o 0O0pabOTKe M aHAIW3y Hay4yHO-
TEXHUYECKON MH(YOPMAIK U PE3YJIbTATOB UCCIIEI0BAaHUI

2. 33}13‘1]/] OCBOCHHUA NTUCHHUILINHBI

— OCBOUTH ammapar MOCTPOSHUS] WHTEJUIEKTYyalJbHBIX CHCTEM Ha 0a3e MCKYCCTBEHHBIX
HEUPOHHBIX CETEH.

— Hayuuthcst mnpuUMEHSTh TOHATHHHBIN anmapar WHTEIUIEKTYaldbHBIX CHCTEM C
UCIIONIb30BAaHUEM HMHCTpyMeHTapusi OmbOnmorek Python, R, myOmuuHBIX OOJNIA4HBIX CEPBHUCOB,
olleHUBaTh YPPEKTUBHOCTD MX PAOOTHI M BHEAPATH B MPHUIOKECHHS ISl PEIICHUS PAKTHUECKUX
3a71a4 Npo(ecCuoHaNbHOM NeATETbHOCTH.

3. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHON NMPOrpaMMbl

JuctunnuHa otHocutes K broky 1 «/lucturuiuael (Moaymnm).

JlucuurinHa OTHOCHTCST K 4YacTH 00Opa3oBaTelbHOM IporpamMmbl, (HOpMHpPYyEeMOit
YYaCTHHKaMU 00pa30BaTeNbHBIX OTHOIIEHUH, TMpenjaraeTcs OO0y4aromuMmcs Ha BBIOOP.
JucuumimHa BXoauT B Moyiib Monayiib « BBeieHue B HCKYCCTBEHHBIN MHTEIJIEKT).

4. Cemectp(bl) ocBOeHHS U opMa(bl) MIPOMEKYTOUHON ATTECTALMHU MO TUCHHUILINHE

CenpMol ceMecTp, IK3aMeH

5. BxoaHble Tp66OBaHI/Iﬂ AJId OCBOCHUSA TUCHUIIJIMHBI

Jlji ycrenHoro OCBOSHUs JUCIUILIMHBL TPEOYIOTCSl KOMIIETEHLUH, C(POPMUPOBAHHBIE B
X0JIe OCBOEHHsI 00pa30BaTEeIbHBIX MPOTrPAMM MPEALIECTBYIOIIETO YPOBHS 00pa30BaHMUsL.

JUis  ycHemHoro OCBOEHHUS AUCLUUIUIMHBI TpeOyIOTCsl pe3ynbTarhl OO0y4YeHHs IO
CJEAYIOIIUM JTUCUUILTMHAM: «BBeieHre B MHTEIUIEKTYalbHbIN aHAIN3 JaHHBIX).

6. SI3bIKk peanu3zanuu

Pycckuit

7. O0beM TUCUUILIHHBI

OO01mmast Tpy10eMKOCTh TUCIUIUIHHEI COCTaBIsIeT 4 3.¢., 144 yacoB, U3 KOTOPBIX:
-JIeKIuu: 32 4.
-[IpaKTUYECKUE 3aHATUS: 16 U.

O06BeM caMOoCTOSTENBHOM pabOTHI CTYIEHTA ONpEIeIeH YUeOHBIM ITAHOM.

8. Conep:xaHue IMCHUILIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. OCHOBBI HEHPOKOMITBIOTEPHBIX BBIUNCICHUN
OCHOBHBIE TOJOKEHUS HEUPOCETEBBIX BbIYUCIEHUNA. (OCHOBBI MPOEKTHUPOBAHUSA
HEHUPOCETEBBIX aPXUTEKTYP.

Tema 2. HelipoHHbIE ceTH BCTPEYHOTO paCIpOCTPAHEHUS



Hacrtpoiika apXuTeKTypsl M @JIrOPUTMbI HACTPOMKHM HEHWPOHHBIX CETEW BCTPEYHOTO
pacnpoctpanenus. [locTpoeHne HellpoceTeBOro perpeccopa.

Tema 3. Anroputmbl onTUMHU3AIMK B 00yYEeHUN HEMPOCETEBBIX Moienel
OnTtumuszaTopsl  00ydeHHs] HEMpOHHBIX cerel. lMccienoBaHue apXUTEKTYp U
ONTUMH3ATOPOB HEUPOHHOMU CeTH — KaccuukaTopa Juis MOBBIIEHUS €€ 3PPEKTUBHON pabOTHI.

Tema 4. PexyppeHTHbBIE HEHPOHHBIE CETU
Heiiponnsie cetu ¢ obpatHbiMU CBs3siMHU. HacTpoiika peKyppeHTHON HehpoceTu ist
UCCJIEI0BAHNS CUTHAJIOB.

Tema 5. CBepTOUHbBIE HEUPOHHBIE CETU
CBepTouHble HEHWpPOHHbIE CETHU U aBTO’HKOAephl. MccienoBanue u300pakeHUn
CBEPTOYHBIMU HEHUPOHHBIMU CETSAMMU.

Tema 6. OOyuenue Oe3 yuutens M OOyuyeHHE C TOJKPEINIEHHEM B HEHPOCETEBBIX
MOJICIIAX

Heiiponnsie cetu, oOyuaromuecs 0e3 y4uTens U ¢ MOAKpeIieHueM. Briienenue rpymm
00BEKTOB C MIOMOIIHI0 CAMOOPTAHU3YIOIINXCS HEUPOHHBIX CETEH.

Tema 7. Buzyanuzauus u o0bICHUMOCTb HEHPOHHBIX CEeTel
Busyanuzanus U 00bSICHUMOCTh HEHpOCETEeBBIX Mojejel. Busyanuzamus CTpyKTyphbl U
MpoIEecca aKTUBAIlM HEMPOHHOW CETH.

Paznen 8. [lamats HelpoceTEBBIX MOENIEH
XpaHeHHe accoLMaluil U yIIPaBICHUE NTaMATbIO B HEMPOCETEBbIX MoaeisaX. Iloctpoenue
aJIalITUBHBIX HEHPOHHBIX CETEH.

9. Tekymuii KOHTPOJIb MO TUCHUILIUHE

TCKYH_[I/Iﬁ KOHTPOJIb 110 AJUCHUIINIMHC IIPOBOAUTCA IMYTCM KOHTPOJISI IHOCCHIACMOCTH,
IIPOBEJICHUS] KOHTPOJBHBIX pabOT, TECTOB IO JEKIMOHHOMY MaTepHally, BHIITOJHEHUS JOMAIIHUX
3aJaHuii U PUKCHpyeTcs B popMe KOHTPOJIBHON TOUKHU HE MEHEe OJHOTO pa3a B CEMECTP.

OueHouHble MaTepHUalbl TEKYIIEro KOHTPOJA pa3MelieHsl Ha caiite TI'Y B pasnene
«Madpopmanms 06 odbpasoBaTenpHOM nporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. IlopsiaoKk NpoBe/ieHUs] U KPUTEPUH OLIEHUBAHUS MPOMEKYTOYHON aTTeCTAllUH

DK3aMeH B CEIbMOM CEMECTpe MPOBOAMUTCS B NHCbMEHHOW ¢opme mo Owuseram.
DK3aMeHAIMOHHBIA OUJIET COCTOUT M3 Tpex yacTeil. [IpogomkuTenbHOCTh 9k3aMeHa 1,5 Jaca.

OI_IGHOLIHBIG MaT€puaiabl OJId IPOBCACHUSA HpOMC)KYTOqHOﬁ aTTéCcTaluy pPasMEIICHbBI Ha
caiire TI'Y B pasmene «MHdpopmauus 00  oOpa3oBarenbHOM — mporpamMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHo-MeTOANYECKOE O0eceueHne

a) DJEKTPOHHBIA y4eOHBIM KypC MO JUCIMIUIMHE B JIEKTPOHHOM yHUBepcutere «LMS
IDO» - https://Ims.tsu.ru/course/view.php?id=35025

6) OnleHOUHBIE MaTEepHalbl TEKYIIETO KOHTPOJIA W TPOMEKYTOUHOW aTTECTAIlMH II0
JVCIIUTUTAHE.



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

12. Tlepevyenn yueOHOI JUTEPATYPHI U pecypcoB ceTu UHTepHeT

a) OCHOBHasI JTUTEPATypa:
— 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.

— lvan 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.

— lonne ®pancya. I'mybokoe oOyuenue Ha Python. 2-e mexna. uzganue. — CIIG.: Tlurep,
2023. — 576 c.: un. — (Cepust «bubnaunoreka nporpammuctay). ISBN 978-5-4461-1909-7

— @epnutin O. [labnonsl U npakTrka riryookoro odydyenus / nep. ¢ auria. A. B. JloryHosa.
— M.: IMK Ilpecc, 2022. — 538 c.: un. ISBN 978-5-93700-113-9

0) IOTIOJTHUTEIbHAS JTUTEPATYpa:

— 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 Dnu, Anrura Jlyka, Buman Tomac. PyTorch. Ocsemas rimyookoe oOyueHwue.
— CII6.: ITurep, 2022. — 576 c.: un. —(Cepus «bubimoreka nporpammucta»). ISBN 978-5-
4461-1945-5

— Tyman INanerenapa. O6pabdoTka ecrectBeHHOro si3b1ka ¢ TensorFlow / mep. ¢ anr. B. C.
SAnenkona. — M.:/IMK 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.org/

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

13. IlepeyeHb HHGPOPMALMOHHBIX TEXHOJIOTHIi

a) TUIICH3UOHHOE ¥ CBOOOTHO PacpOCTpaHsIEeMOe MPOrpaMMHOE 00eCTIeUeHNE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BrirodaeT MpHIOXKCHHS:
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);

— my6sm4HO jocTynHble oOnmaynbie TexHonoruu (Google Docs, Google Colab, SInaexc
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

- CpencTsa sI36IKOB IPOTPAMMUPOBAHUS U aHaTU3a gaHHbIX R 1 Python
- bubnworekn mns MammHHOrO H riybokoro oOyuenus: Scikit-learn, NumPy,
Matplotlib.pyplot, Seaborn, PyTorch, Keras/TensorFlow, OpenAl Gym.

0) nuHpOpMaIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJNEeKTPOHHBIN KaTajor Hayunon O6ubimorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpOHHAas Ooubnmoreka (peno3utopuit) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynprant cryaenrta — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma KOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepunaibHO-TeXHH4YECKOe o0ecrieyeHue

AyauTtopuu 1JIs IPOBEACHUS 3aHATUH JICKUMOHHOTO THIIA.

Aynuropun s TPOBENCHUS 3aHATUA CEMHUHAPCKOTO THIA, WHAMBUAYAIbHBIX H
TPYIIIOBBIX KOHCYJIBTALMMI, TEKYIIETO KOHTPOJISA U IPOMEKYTOUYHOHN aTTECTALUH.

[TomemieHust 111 CaMOCTOSITENBHONH PaOOThI, OCHAIIICHHBIE KOMITBIOTEPHONW TEXHUKON U
JOCTYTIOM K ceTu MHTepHeT, B AJIEKTPOHHYIO WH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpelay U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

Aymatopun Al TPOBEACHUS 3aHATHH  JICKIIMOHHOTO M CEMHWHApCKOTO THIIA
UHJUBUYQJIbHBIX M TPYMNIOBBIX KOHCYJIbTALlUM, TEKYIIEr0 KOHTPOJA M IPOMEKYTOUHOU
aTTECTAIlMU B CMEIIEHHOM dopmate («AKTpy»).

15. Undopmanus o paspaboTunkax

AxcénoB Cepreit BnagumupoBud, K.T.H., Kapeapa TEOPETHUESCKUX OCHOB MH(OPMATUKH
(TOU) MHuctuTyTa NOPUKIAAHON MaTeMaTHKM M KoMmbloTepHbix Hayk (MIIMKH)
Hanmonaneueiii uccnenoBarensckuii Tomckuii rocymapctBeHHbiit yHuBepcutet (HU TI'Y),
noueHt kad. TON
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