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1. lesab u n1aHUpyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

[{enpro 0OCBOEHUS TUCHIUTUINHBI SBISETCS POPMUPOBAHUE CIECAYIOMINX KOMITETSHITUH:

[TK-4 CniocoGeH ynpaBisiTh OJyYEHHEM, XpaHEHHUEM, TTepeaadeid, 00paboTKON OOIbITUX
JTAHHBIX.

YK-1 CriocoGeH ocymecTBIsATh KPUTHUESCKUI aHAIU3 MTPOOJIEMHBIX CUTYalluid Ha OCHOBE
CHCTEMHOT0 TI0JIX0/1a, BBIPA0aTHIBATh CTPATETUIO JICHCTBUH.

PesynbpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHANKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HIIK-4.1 OcymiecTBiasieT MOHHUTOPHHT M OIICHKY IPOU3BOJUTEIBHOCTH OOpabOTKH
OOJIBIIINX TAHHBIX

HIIK-4.2 Hcnonb3yeT METOAbl M HWHCTPYMEHTHI IOJY4YEHHUs, XpaHCHHUs, Nepeaadd,
00paboTKK OOJBIINUX TAHHBIX

NIIK-4.3 Pa3pabarpiBaeT TPENIOKEHHS 110 IOBBIIICHUIO TPOU3BOJIUTEILHOCTH
00paboTKH OOJBIINUX TAHHBIX

NYK-1.1 BeisBasger mnpoOJeMHYIO CHUTyalldi0, Ha OCHOBE CHCTEMHOTO IOAXO0Ja
OCYIIECTBIISICT €€ MHOTO(AaKTOPHBIN aHATIHM3 U JAUATHOCTHKY

NYK-1.2 OcymiectBiseT MOUCK, OTOOp M CHUCTeMAaTHU3alMio HHDOpPMALUU IS
OTpeIeTICHUs aJTbTEPHATUBHBIX BAPUAHTOB CTPATETUUECKUX PEIICHHUI B IPOOJIEMHOM CUTYAIUH.

NYK-1.3 Ilpennaraer 1 000CHOBBIBAET CTPATETHIO JACHCTBHI C y4eTOM OTpaHUYCHHIA,
PHCKOB M BO3MOXKHBIX TIOCIIEIACTBUH.

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

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

— Hayuuthcsi NPUMEHSATh TOHATUHHBIA —anmapaT WHTEIUICKTYaIbHBIX CHCTEM C
UCIIOJIb30BAHUEM HHCTpyMeHTapus Oubamorek Python, R, myOmuduHBIX 0O0JIAYHBIX CEPBHCOB,
OIICHUBATh YPPEKTUBHOCTHh UX Pa0OTHI U BHEIPSTH B MPUIOKCHHS JUTSI PEIICHUS MTPAKTUICCKIX
3a71a4 PO EeCCUOHATBHOM EATETBHOCTH.

3. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucunnmza otHocuTed K OT/] «DakyapTaTUBHBIE JUCUUATUINHBD).

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHOI aTTECTANMHU MO IUCUUILINHE
Tpertnii cemectp, IK3aMeEH

5. Bxoanble TpeGoBaHMS 1JIs1 OCBOEHUS THCUHMIIMHBI

Jljis ycTIenHoro OCBOCHUS JUCIHUILIMHBI TPeOYIOTCSl KOMIIETEHIIMH, c(hOpMUpPOBaHHBIE B
XO0JIe OCBOEHHsI 00pa30BaTeIbHBIX IPOrpaMM MPEIIECTBYIOLIETO YPOBHS 00pa30BaHusI.

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

6. SI3bIK peaau3anun

Pycckuit

7. O0beM TNCUMILIHHBI

OO61ast TpyA0€MKOCTh TUCHUIUTHHBI COCTaBIsIeT 4 3.€., 144 yacoB, U3 KOTOPBIX:
-JIekuu: 16 4.
-nabopatopusle: 32 4.

B TOM YHCJIC TTpaKTUUecKas moaroroska: 4.



O06BeM caMoCTOATETLHON PaOOTHI CTYACHTA ONPEACIICH YICOHBIM TIIIAHOM.

8. Couepmanne AUCHUIVINHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. OCHOBBI HEPOKOMITBIOTEPHBIX BHIYMCIICHUI
OCHOBHBIE TIOJIOXKEHUST HEUpOCeTeBbIX BbIUKMCICHUM. OCHOBBI MPOESKTHPOBAHUS
HEHPOCETEBBIX APXUTEKTYD.

Tema 2. HelipoHHbBIE€ CETH BCTPEYHOTO PACIIPOCTPAHEHUS
Hacrtpoiika apXuUTEKTypel M QJITOPUTMbI HACTPOMKH HEUPOHHBIX CETEH BCTPEYHOTO
pacnpoctpanenus. [loctpoeHne HelipoceTeBOro perpeccopa.

Tema 3. AITOPUTMBI ONITUMH3AIIMN B 00YUYE€HUH HEHPOCETEBBIX MOIeIIeH
Ontumuzatopsl o0ydeHHMs HEHpOHHBIX ceTell. MccienoBaHue apXUTEKTyp H
ONTUMM3ATOPOB HEHPOHHOM ceTu — Kiaccudukaropa ass nosbiieHus e€ 3¢phHeKTUBHON pabOTHI.

Tewma 4. PekyppeHTHbIE HEPOHHBIE CETH
Heiiponnsie cetu ¢ oOpaTHbIMU CBs3siMU. HacTpoiika pexkyppeHTHON HelpoceTd ist
MCCJIEI0BAHMS CUTHAJIOB.

Tema 5. CBepTOUHBIE HEUPOHHBIE CETH
CBepTouHbIC HEWPOHHBIC CETH W aBTORHKOJEpH. lcciemoBaHue w300pakeHUN
CBEPTOYHBIMU HEHPOHHBIMU CETSAMH.

Tema 6. OOyuenue 6e3 yuurens u o0ydeHHe C MOJKPEINICHUEM B HEMPOCETEBBIX MOJIEIIAX
Heiiponnsie cetn, oOyvaromuecs 0e3 yuuTess U ¢ MOJIKperuieHneM. Briienenue rpymin
00BEKTOB C MIOMOLIbIO CAMOOPTaHU3YIOLIUXCSI HEUPOHHBIX CETEH.

Tema 7. Buzyanu3zanus v 00bsICHUMOCTb HEHPOHHBIX CeTel
Busyanuzanus 1 00bICHUMOCTh HEHpPOCETEBBIX Mojeiel. Busyanusanust cTpyKTypsl U
IIPOLIECCAa AKTUBALIMY HEUPOHHOM CETH.

Pazpgen 8. [lamsaTe HelipoceTeBBIX MOENEN
XpaHeHne acCOIMalMi U yIPaBICHHE MaMAThIO B HEMpoceTeBbIX MoAeiax. Iloctpoenue
aJJalITUBHBIX HEMPOHHBIX CETEH.

9. Tekyuiuii KOHTPOJIb MO AUCHUILINHE

Texkymuil KOHTPOJb IO AMCHUIUIMHE MPOBOAUTCS IIyTEM KOHTPOJIA IOCEHIAEMOCTH,
MPOBEJICHUS KOHTPOJIBHBIX pabOT, TECTOB IO JEKIIMOHHOMY MaTepUaITy, BBITOJHEHUS TOMAITHUX
3a7aHuil U GUKCHpyeTcs B popMe KOHTPOJIBHOU TOUKH HE MEHEE OJIHOTO pa3a B CEMECT.

OrleHOYHbIE MaTepUalibl TEKYIIEro KOHTPOJS pasMmenieHsl Ha caiite TI'Y B paszgene
«Mudopmarust 06 oOpazoBaTensHOM porpammey - https://www.tsu.ru/sveden/education/eduop/.

10. INops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS NMPOMEKYTOYHOM aTTecTaAlUK

DK3aMeH B CEeIAbMOM CEMECTpe IMPOBOJUTCS B MNUChbMEHHOW (opme mo Ouiieram.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 Tpex vacTel. [IpomomxurensHOCTh 9Kk3aMeHa 1,5 vaca.

OI.ICHO‘IHLIC MaTCpuaJibl JJIsI MIPOBCACHUA HpOMC)KyTO‘-IHOﬁ arrecrallui pasMCIICHbI Ha
cahte TI'Y B pasmene «Mudopmanmus o0  oOpa3oBaTeNnbHONW  mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.



11. YyeOHo-MeTOoaAu4YeCKOE 00ecmeyeHne

a) DJEKTPOHHBIM y4eOHBIH Kypc MO TUCHMIUIMHE B JEKTPOHHOM yHHBepcutere «LMS
IDO» - https://Ims.tsu.ru/course/view.php?id=35025

0) OnleHOouHBIE MaTepHadbl TEKYIIETO KOHTPOJIS M MPOMEKYTOUHOM aTTECTAIlMH 10
JUCLUIUIMHE.

12. Ilepeyens y4eOHOIi TuTEpaTYyphI U pecypcoB ceTu UHTEepHeT

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.

— llonne ®dpancya. I'mybokoe obyuenue Ha Python. 2-e mexn. uznanue. — CIIO.: IIurep,
2023. — 576 c.: un. — (Cepus «bubnmuoreka nporpammuctay). ISBN 978-5-4461-1909-7

— @epnuriu 3. [1labnoHb! U IpakTUKa rTyOboKoro ooyuenus / nep. ¢ auri. A. B. JloryHosa. —
M.: IMK TIlpecc, 2022. — 538 c.: mi. 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 1ISBN: 9781394205608 — 247 p.

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

— 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.

— Crusenc Dmu, Autura Jlyka, Buman Tomac. PyTorch. Ocserias riryookoe o0yueHue. —
CII6.: Mutep, 2022. — 576 c.: un. —(Cepus «bubanoreka nporpammuctar). 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. llepeyenb HHGOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE!


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

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Brirouaet npusioxenus: 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);

— myOnu4HO poctynHbie obiaunbie TexHonornu (Google Docs, Google Colab, fAnnexc
JIACK).

- ITaker Anaconda

- CpencTBa sI36IKOB IPOrPaMMHUPOBAHKS U aHalu3a JaHHbIX R 1 Python

- bubnuoreku mns mammHHOTO M riiybokoro oOyuenwms: Scikit-learn, NumPy,

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

0) UH(POPMALIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN KaTaJjior Hayunoi Ooubimorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpOHHAast o6ubnuoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBbC Koncynbrant cryaenTa — http://www.studentlibrary.ru/
— O6pasoBatenpHas miardopma FOpaiit — https://urait.ru/
— 3BC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TeXHUYECKOe o0ecreyeHue

Aynuropun 1Jid IpOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Ayautopun U1 IIPOBEACHMUS 3aHATHUH CEMHHAPCKOIO THUIA, WHIAUBUIAYAIBHBIX U
IPYIIIOBBIX KOHCYJIBTALMM, TEKYIETO KOHTPOJISA U IPOMEKYTOYHON aTTECTALlUN.

[TomenieHust U1t CaMOCTOSITENNFHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHONW TEXHHUKOH U
JOCTYIIOM K ceTu VHTepHeT, B 3JIEKTPOHHYI0 HH(OPMALMOHHO-00pa30BaTEIbHYIO CpPEeLy U K
MH(OPMALIMOHHBIM CIPABOYHBIM CHCTEMaM.

Aynuropun Uil TPOBEACHMsI 3aHATUM JIEKIMOHHOTO U CEMHHApCKOro THIIA
WHJUBHyQIIbHBIX W TPYNIOBBIX KOHCYJbTAallMM, TEKYIIET0 KOHTPOJS M IPOMEXKYTOUHOU
aTTeCTalluy B CMEUIEHHOM (hopMaTe («AKTPY»).

15. Undopmauus o paspadorunkax

Axcénos Cepreit Bnagumuposuy, K.T.H., Kadeapa TEOPETHUECKUX OCHOB MH(POPMATUKU
(TON) UncturyTa npukiaaHoi MmareMaTuky 1 koMmrnbioTepHbix Hayk (MIIMKH) HaunonanbHblit
uccnenoBarenbckuil Tomckuii rocynapcrsennsiit yausepceuret (HU TI'Y), nouent kad. TOU
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