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1. llesb U MUIaHUpYeMble Pe3yJbTAThI 0CBOCHHS THCIUTLIUHBI

Ienbto 0CBOEHMSI JUCIUIUIMHBI ABJsIETCS (POPMUPOBAHUE CIEAYIOIINX KOMIIETCHIUI:

[1K-4 CriocoOeH yrnpaBisTh MOJTy4eHHEM, XpaHEHUEM, Tiepenadcii, 00paboTKoi O0IbIIIX
JAHHBIX..

VYK-1 CnocoGeH ocymecTBIATh KPUTUYECKUI aHAIU3 MIPOOJIEMHBIX CUTYal[il HA OCHOBE
CHUCTEMHOTI'0 TI0JIX0/1a, BBIpa0aThIBaTh CTPATETUIO AEUCTBUIA.

Pe3ynbpraramMu 0cBOEHUS IMCUUIUIMHBI SBJISIOTCS CIEAYIOLINE WHANKATOPHI JOCTHKECHUS
KOMIIETCHLIUM:

NIIK-4.1 OcymecTBiaseT MOHUTOPUHI U OLIGHKY IPOU3BOAUTEIBHOCTH 00paboTKU
OO0JIBIINX TaHHBIX

NIIK-4.2 Hcnonp3yeT METOAbl U WHCTPYMEHTBl IOJY4YEHUS, XPaHEHHUs, Mepeaayu,
00paboTKH OONBIINUX TaHHBIX

NIIK-4.3 PaspabaTbhiBaeT MpEeAJOKEHUS IO MOBBIUIEHUIO IPOU3BOJUTEIBHOCTH
00paboTKH OONBIINX TaHHBIX

NVYK-1.1 BeigBaser mnpoOJeMHYI0 CHUTyalui0, Ha OCHOBE CHCTEMHOrO IOAX0/a
OCYILECTBIISIET €€ MHOIO()aKTOPHBIN aHATIN3 U JJUATHOCTHKY.

NVYK-1.2 OcymectBiser MOUCK, OTOOP U CHUCTEMAaTH3alMi0 HHGOpMALUU JAJs
OIIpeieNIeHUs alIbTepPHATUBHBIX BAPUAHTOB CTPATETMUECKUX PELICHUN B MPOOIEMHOM CUTYAIHH.

NVYK-1.3 IIpennaraer 1 000CHOBBIBAET CTPATETHIO ACHCTBUI C y4e€TOM OrpaHUYECHUH,
PHUCKOB Y BO3MOXHBIX ITOCJIEICTBUI.

2. 3agauyy ocBOeHHSA AUCHUILINHDI

— OcBourso afnrmapar HnoCTpOCHHUA HWHTCIUICKTYAJIbHBIX CHUCTCM Ha 63_36 HCKYCCTBCHHBIX
HEUPOHHBIX CETEH.

— Hayuntbcss NpUMEHATh NOHATUHHBIM — amnmapar MHTEIUIEKTyaJIbHBIX CUCTEM €
UCIIOJI30BaHUEM HHCTpyMeHTapusi Oubiauorek Python, R, myOmu4HBIX OOJIAYHBIX CEPBUCOB,
oLleHUBaTh 3(PPEKTUBHOCTD X PAOOTHI M BHEAPATH B MPUIOKECHUS ISl PELICHUS IPAKTHUECKUX
3aja4 podeccuoHaIbHOM 1eATeIbHOCTH.

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

HuctunmHa otHOCUTCS K biioky 1 «/lucuurmmuael (MOTyIn).

JlucuuninuHa OTHOCUTCS K 4YacTh O0Opa3oBaTeNbHONH MPOrpaMMbl, (OPMUPYEMOi
YYaCTHUKaMHU 0Opa30BaTENIbHBIX OTHOIICHHM, TIpeJiaraeTcs oOydJaromuMcs Ha BBIOOD.
Jucuunimza BXoauT B Moayib [Ipuknaanoi MOayJb.

4. CemecTp(bl) ocBoeHMA U opma(bl) MIPOMEKYTOUHON ATTECTALUH 110 JUCHHUILIMHE
Tpetuii cemecTp, 3K3aMEH

5. Bxoanble Tpeﬁona}ma AJIA OCBOCHUSA TUCHUIIJIMHBI

Jljis ycrienrHoro OCBOSHUS JUCIUILTUHBI TPeOYIOTCSl KOMIIETEHIIMH, c(POPMUPOBAHHBIE B
X0/1€ OCBOCHHSI 00pa30BaTENIbHBIX MPOTPAMM MPEALIECTBYIOIIETO YPOBHS 00pa30BaHMUsL.

Jlis  ycHemHoro OCBOEHHUS AUCHUIUIMHBI TpeOylOTCsl pe3ynbTaThl OO0y4YeHHs IO
CJEAYIONIUM TUCUUITMHAM: «BBeieHre B MHTEIUIEKTYaIbHbIN aHAIN3 TaHHBIX).

6. SI3bIK peauzanuun

Pycckuit

7. O0beM TUCUUILIHHBI

OO6mmas TpyA0€MKOCTh TUCIUILIMHBI COCTABIISIET 4 3.€., 144 4acoB, U3 KOTOPHIX:



-nekuuu: 16 4.
-nabopatopssie: 32 u.
B TOM YHCJIE€ IPAKTHUYECKAsl MOAroToBKa: 0 4.
O0Bem caMocTosTENbHON pabOThI CTYIEHTA ONpEIeIeH YUCOHBIM IIIAHOM.

8. Conep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. OcHOBBI HEHPOKOMITBIOTEPHBIX BBIUNCIICHUN
OcCHOBHbIE TIOJIO)KEHUSI HEHUpOCeTeBBIX BblYMCICHUH. OCHOBBI MPOEKTUPOBAHUS
HEHUPOCETEBBIX aPXUTEKTYP.

Tema 2. HelipoHHBIE c€TH BCTPEUHOI'O pacCIpOCTPAHEHUS
Hactpoiika apXuTeKTypsl M QJITOPUTMBI HACTPOMKHM HEHPOHHBIX CETEW BCTPEYHOIO
pacnpoctpanenus. Iloctpoenre HEHPOCETEBOIO perpeccopa.

Tema 3. Anroputmbl oNTUMHU3AIMK B 00yUYEeHUN HEMPOCETEBBIX MOIeIel
OnTtumuszaTopsl  00ydeHHs] HEMpOHHBIX cered. lMccienoBaHue apXUTEKTYp U
ONTUMH3ATOPOB HEUPOHHOMU CeTH — KiaccudukaTopa Juis MOBBIIEHUS €€ 3PPEKTUBHON pabOTHI.

Tema 4. PexyppeHTHbBIE HEHPOHHBIE CETU
Heiiponnsie cetu ¢ obpaTHbIMH CBs3siMH. HacTpoiika peKkyppeHTHON HeHpoceTd ist
UCCJIEI0BAHNS CUTHAJIOB.

Tema 5. CBepToUHbBIE HEUPOHHBIE CETU
CBeprouHble HEHPOHHBIE CETH H aBTO’HKOAEphl. MccnmenoBanue wu300pakeHUI
CBEPTOYHBIMU HEMPOHHBIMU CETSIMH.

Tema 6. OOyuenue Oe3 yuurens M OOydyeHUE C TOIKPEIUICHHEM B HEWPOCETEBBIX
MOJIETISIX

Heiiponnsie cetu, oOydarommuecs 0e3 y4uTens U ¢ MOAKperieHueM. Briienenue rpymm
00BEKTOB C IIOMOIIBI0 CAMOOPTAHU3YIOIIHNXCS HEUPOHHBIX CETEH.

Tewma 7. Buzyanuzanus u 00bSICHUIMOCTh HEHPOHHBIX CeTer
Busyanuzanus u 00bICHUMOCTh HEHpOCETEeBBIX Mojejel. Busyanuzaius CTpyKTyphbl U
MpoIEecca aKTUBAIlM HEUPOHHOW CETH.

Paznen 8. [lamats HelpoceTEBBIX MOENIEH
XpaHeHHEe accoLMaluil U yIIPaBICHUE aMATbIO0 B HEMpOceTeBbIX MoaensaX. I[loctpoenue
aJIalITUBHBIX HEHPOHHBIX CETEH.

9. Tekyuuii KOHTPOJIb MO AUCHHUIINHE

Tekymuii KOHTPOJIb 10 TUCHUIUIMHE IPOBOJUTCS ITyTEM KOHTPOJS IOCEIIaeMOCTH,
IPOBEJICHNST KOHTPOJIBHBIX PaboT, TECTOB IO JICKIIMOHHOMY MaTepHaty, BBITOTHEHHS TOMAITHAX
3a7aHuil U pukcupyercs B popMe KOHTPOJILHON TOYKH HE MEHEE OJTHOTO pa3a B CEMECT.

OueHOUHBIE MaTepuajbl TEKYIEro KOHTPOJA pa3MelieHsl Ha caiite TI'Y B pasnmene
«Mudopmarmst 06 o6pazoBaTenpHOM Iporpamme - https://www.tsu.ru/sveden/education/eduop/.

10. Iopsiok MpoBeAeHUsI U KPUTEPUH OLlEHUBAHUS MPOMEKYTOUYHON aTTeCTALUH

OK3aMeH B CE€IbMOM CeMecTpe MPOBOAMUTCS B NHCbMEHHOW ¢opme mo Ouieram.
OK3aMeHaIMOHHBIN OuiIeT cocTouT U3 Tpex yacteil. [IpogomkurensHoCcTh SK3amena 1,5 vaca.



OneHouyHble MaTepuanbl sl TPOBEACHUS MMPOMEXYTOUHOM aTTECTallMd Pa3MEIlEHbl Ha
cafre TI'Y B pasgene «MHpopmauus 00  oOpa3oBaTenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOANYECKOE O0ecTIeUeHne

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

0) OueHOUHBIE MaTepHalibl TEKYLIEr0 KOHTPOJIE M IMPOMEKYTOYHOM aTTECTAllUU I10
JUCLUILINHE.

12. Tlepevyenn yueOHOI JUTEPATYPHI U 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.

— 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.

— [onne ®pancya. ['mybokoe odyuenue na Python. 2-e mexn. nznanune. — CII6.: TTutep,
2023. — 576 c.: un. — (Cepust «bubnunoreka nporpammuctay). ISBN 978-5-4461-1909-7

— @epnutm D. [labmoHBI ¥ TpakTHKa NIyOOKOTO 00yueHus / nep. ¢ anri. A. B. JloryHnosa.
—M.: IMK Ilpecc, 2022. — 538 c.: min. 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, Antura Jlyka, Buman Tomac. PyTorch. Ocsemas rirydbokoe o0yueHwue.
— CII6.: IMurep, 2022. — 576 c.: mn. —(Cepust «bubimoreka nporpammucta»). ISBN 978-5-
4461-1945-5

— Tyman I'anerenapa. O6pabdoTka ecrectBeHHOTO si3b1Ka ¢ TensorFlow / mep. ¢ anr. B. C.
Suenkosa. — M.:JIMK IIpecc, 2020. — 382 c.: nin. ISBN 978-5-97060-756-5

B) pecypchl cetn IHTepHeT:

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

13. IlepeyeHb HHGPOPMAMOHHBIX TEXHOJIOTHii

a) JIMIIEH3MOHHOE U CBOOOTHO PACTIPOCTPAHIEMOE MPOrPaMMHOE 00ECTICUCHHE!

— Microsoft Office Standart 2013 Russian: maker mporpamm. Bxiodaer nmpuiioxeHHs:
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 JocTymnHble oOmaunbie TexHonoruu (Google Docs, Google Colab, Sumexc
JIACK).

- ITaker Anaconda

- Cpencrsa s3bIKOB IPOTPAaMMHUPOBAHUS M aHAIU3a JaHHBIX R u Python

- bubnuorekn mns wmammHHOrO H riybokoro oOyuenus: Scikit-learn, NumPy,

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

0) nHbOpPMaIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTpOHHBIN KaTaJjor Hayunon OoubIMOTEKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DJeKTpoHHas 6ubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbsranT cryaenra — http://www.studentlibrary.ru/
— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuajibHO-TeXHHYECKOe o0ecneyeHune

AyauTopuu AJis IPOBEACHUS 3aHATUH JIGKIUOHHOTO THIIA.

Aynuropun Uis TPOBENEHUS 3aHATUA CEMHUHApPCKOro THIA, WHAMBUAYAJIbHBIX H
IPYIIOBBIX KOHCYJIBTALMH, TEKYIIETO KOHTPOJIS U POMEKYTOYHON aTTECTALIUH.

[Tomemenust 111 CaMOCTOSTEIBHONH paOOThl, OCHAIIIEHHBIE KOMIIBIOTEPHON TEXHUKOU U
JOCTYNIOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEay U K
MH(GOPMALIMOHHBIM CIPABOYHBIM CHCTEMaM.

Aynuropun Uil TPOBEACHMS 3aHATUM JIEKIMOHHOTO W CEMUHApCKOro THIIA
WHAMBUAYAIbHBIX M TPYIIOBBIX KOHCYJIbTAllMi, TEKYIIEro KOHTPOJS W IMPOMEKYTOUHOMN
aTTeCTallud B CMELIEHHOM (hopmaTe (KAKTPY»).

15. Undopmanus o pa3padoTyukax

AxcénoB Cepreit BimagumupoBuy, K.T.H., Kadeapa TEOPETUUECKUX OCHOB MH(POPMATHUKU
(TO1U) MHHctuTyTa MNPUKIATHONM MareMaTWKd ©  KommbloTepHbix Hayk (MIIMKH)

Hauuonanwsueiii uccnenoBarensckuit Tomckuih rocynapctBeHubidt yHuBepcuter (HU TIY),
noreHT kad. TOU
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