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1. Ileab U mu1aHUpYeMble Pe3yJIbTATHI 0CBOEHHMS THCIUIIIUHBI

[lenpro OCBOEHUS TUCIUTUINHBI SBISETCS (POPMUPOBAHUE CISAYIOMINX KOMITCTSHITUH:

[TIK-5 CniocoGeH ynpaBisiTh OJy4CHHEM, XpaHEHHUEM, TTepeaadeid, 00padoTKON OOIbIITUX
JTAHHBIX.

YK-1 CriocoGeH ocymecTBIATh KPUTHUCCKUI aHAIU3 MTPOOJIEMHBIX CUTYalluid Ha OCHOBE
CHCTEMHOT0 TI0JIX0/1a, BBIPA0aThIBATh CTPATETUIO ICHCTBUH.

PesynbpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHANKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HIIK-5.1 OcymiecTBiasieT MOHUTOPHHT M OIICHKY IPOU3BOJUTEIBHOCTH OOpabOTKH
OOJIBIIINX TAHHBIX

HIIK-5.2 Hcnonp3yeT METOAbl M HWHCTPYMEHTHI IOJYy4YEHHUs, XpaHCHHUs, Nepeaadd,
00paboTKK OOJBIINUX TAHHBIX

HIIK-5.3 Pa3zpabarbiBaeT TPEHIOKEHHS 110 IOBBIIICHUIO MPOU3BOJIUTEILHOCTH
00paboTKK OOJBIINUX TAHHBIX

NYK-1.1 BeigBaser mnpoOJeMHYI0 CHUTyalldio, Ha OCHOBE CHUCTEMHOrO IOAX0ja
OCYIECTBIISICT €€ MHOTO()aKTOPHBIN aHAJIHN3 U JHATHOCTHKY.

NYK-1.2 OcymiectBiseT MOUCK, OTOOp M CHUCTEMAaTHU3alMi0 HHQOpPMALUU OIS
OTpeIeTICHUs aJTbTEPHATUBHBIX BAPUAHTOB CTPATETUUECKHUX PEIICHHI B IPOOJIEMHOM CUTYAIUH.

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

2. 3272491 0CBOECHHUSA JUCIUILINHDI

— OcBoWThH ammapar MOCTPOCHUS WHTEIUICKTYyallbHBIX CHCTEM Ha 0a3e MCKYCCTBEHHBIX
HEHUPOHHBIX CETEH.

— Hayuutbcst NpUMEHSATh MOHATUIHBIA anmapaT MHTEUIEKTYalbHBIX CHUCTEM C
UCIOJIb30BAaHUEM HHCTpyMeHTapusi Oubinuorexk Python, R, myGmuuHbIX 0OJIaYHBIX CEpBUCOB,
OLIEHUBATh YPPEKTHBHOCTD MX PAOOTHI M BHEAPATH B MPUIIOKECHUS ISl PEIICHHUS MPAKTHIECKUX
3aJa4 NpoecCUOHATBHOMN e TETbHOCTH.

3. MecTo AMCHHMILUINHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Z[I/ICL[I/IHJ'II/IHEI OTHOCHUTCA K q)aKy.]'ILTaTI/IBHLIM JUCHUITIIMHAaM.

4. Cemectp(bl) ocBOeHHs U GopMa(bl) IPOMEKYTOUHOI ATTECTALMHU MO TUCHUILINHE

Tperuii cemectp, sK3aMeH

5. Bxoanble TpeOOBaHMS 1JIs1 OCBOECHUS U CIUIIMHBI

Jl5is ycTienrHoro OCBOCHUS JUCIHUILTUHBI TPEOYIOTCS KOMIIETEHIINH, chopMUpOBaHHBIE B
X0JIe OCBOSHHS 00Pa30BaTEIBHBIX MPOTPAMM MPEAIISCTBYIOMIETO YPOBHS 00pa30BaHUsI.

6. S3pIk peanu3zanuu

Pycckuit

7. O0beM TUCHUIIIHHBI

OO6m1ast TpyA0€MKOCTh TUCIUIUIUHBI COCTABIISET 4 3.€., 144 4acoB, U3 KOTOPHIX:
-nexun:; 16 4.
-maboparopusie: 32 4.
B TOM YHCJI€ TpaKTUUYECKasi HOJAroToBKa: 32 u.
O6beM caMOoCTOSTENIbHON pabOThI CTYI€HTA ONpeieNieH YUEOHbBIM IJIAHOM.



8. Conepxxanue TMCUUIIMHBI, CTPYKTYPHUPOBAHHOE 10 TEMaM

Tema 1. OcHOBBI HEHPOKOMITBIOTEPHBIX BBIUYUCIICHUN

OCHOBHBIE TIOJIOKEHUS HEHUPOCETEBBIX BBIUUCICHUM. OCHOBBI IPOCKTUPOBAHUS
HEHUPOCETEBBIX aPXUTEKTYP.

Tema 2. HelipoHHbBIE€ CETH BCTPEYHOTO PACIIPOCTPAHEHUS

Hacrtpoiika apXuTeKTypel M QJITOPUTMbI HACTPOMKM HEHWPOHHBIX CETEW BCTPEYHOIO
pacnpoctpanenus. [locTpoeHune HelpoceTeBOro perpeccopa.

Tema 3. AnropuT™Mbl ONTUMHU3AIMH B 00yUYE€HHH HEMPOCETEBBIX MOIEIeH

Ontumuzatopsl oOyueHMsT HEHpOHHbIX ceTell. MccienoBaHue apxXUTEKTyp H
ONITUMHU3ATOPOB HEMPOHHOM CeTH — Kilaccu(uKaTopa i NOBbIIEeHUS €€ Y3PPEeKTUBHOI pabOTHI.

Tema 4. PekyppeHTHbIE HEHPOHHBIE CETH

Hefiponnsie cetu ¢ oOpaTHeIMU CBs3siMU. HacTpoiika peKyppeHTHOH HEMpoceTH IJis
MCCJICJOBAHNsI CHTHAJIOB.

Tema 5. CBepTouHbIE HEUPOHHBIE CETU

CBepTouHble HEHpOHHBIE CETHM U aBTO’HKOJepbl. lccnenoBaHue u300pakeHUi
CBEPTOYHBIMU HEMPOHHBIMU CETSIMH.

Tema 6. OOyuenue Oe3 yuuTens M OOydeHUE C MOJKPEIUICHUEM B HEMPOCETEBBIX
MOJEIIAX

Heiiponnsle cetu, oOydvaromuecst 0e3 yuuTens U ¢ MOJIKperieHueM. Brinenenue rpymnn
00BEKTOB C MOMOILBIO CAMOOPTaHU3YIOIUXCSI HEHPOHHBIX CETEH.

Tema 7. Buzyanu3zanus u 00bsICHUMOCTh HEHPOHHBIX CeTel

Busyanuzanus 1 00bICHUMOCTb HEHpOCETEBBIX Mozenel. Busyanuzauus cTpyKTypbl U
Ipouecca aKTUBalul HEUPOHHOM CETH.

Paznen 8. Ilamsth HelipoceTeBbIX Mojienen

XpaHeHHe accouMaluil U yIpaBJIeHHE NaMATbIO B HEHpoceTeBbIX Moaeisax. Ilocrpoenne
aJJalITUBHBIX HEMPOHHBIX CETEH.

9. Tekymuii KOHTPOJIb MO0 TUCHUIINHE

TCKYIHI/Iﬁ KOHTPOJIb 110 JUCHUIUIMHE IIPOBOAUTCA MNMYTEM MPOBCACHUA TCECTOB II0
JICKIIMOHHOMY MaTepHuaily, KOHTPOJbHOH paboThl, J1a0OpaTOpPHBIX pabOT M (UKCHpYeTCs B
(dopmMe KOHTPOJIBHOM TOYKH HE MEHEE OJJHOTO Pa3a B CEMECTD.

[TpakTHyeckast MOJrOTOBKA OLIEHUBACTCS 110 PE3yJIbTaTaM BBITIOJHEHHBIX J1a00paTOPHBIX
pabor.

OreHOYHBbIC MaTepHalibl TEKYIIETO KOHTPOJIS pasMmelieHbl Ha caiite TI'Y B pasmene
«Mudopmarnms 06 oOpa3oBareIpHON TporpaMme - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsinok npoBeieHUsI H KPUTEPUH OLCHUBAHUS NIPOMEKYTOYHOM aTTeCTalluH

DK3aMeH B TpPEThEM CEMECTpEe NPOBOAUTCA B MNHCbMEHHON (opme 1o Ouseram.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 Tpex vacTell. [IpomomxurensHOCTh 9Kk3ameHa 1,5 vaca.

OneHouyHble MaTepHalbl JUIsl TPOBEACHUS MPOMEXKYTOUHOM aTTECTallMM pa3MEIIeHbl Ha
caiire TI'Y B pasgmene «Mudpopmauus 00  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOAHYECKOE O0ecTIeueHne

a) DIEeKTPOHHBIN yueOHbIH Kypc no aucuurmiauHe B LMS IDO

- https://Ims.tsu.ru/course/view.php?id=35025

0) OrieHOYHBIE MaTepHalibl TEKYLIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTalluH I10
JUCLUTUIMHE.

12. Ilepedyenn yueOHOM UTEPATYPBI M pecypcoB cetu UHTEpHET

a) OCHOBHas TUTepaTypa:


https://lms.tsu.ru/course/view.php?id=35025

— 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.

— [Homre ®pancya. ['mybokoe oOyuenne Ha Python. 2-e mexn. nzmanmne. — CII6.: TTutep,
2023. — 576 c.: 1. — (Cepus «bubmmoteka nporpammuctay). ISBN 978-5-4461-1909-7

— @epnutm D. [labmons! 1 nMpakTHKa riryookoro o0ydenus / nep. ¢ anri. A. B. JloryHosa.
— M.: IMK Ilpecc, 2022. — 538 c.: uin. 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
—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.

— CruBenc Onu, Antura Jlyka, Buman Tomac. PyTorch. Ocsemas rirybokoe oOydenue.
— CII6.: TTutep, 2022. — 576 c.: un. —(Cepus «bubaunoreka nporpammucray). ISBN 978-5-
4461-1945-5

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

B) pecypchbl cetu HTepHeT:

—The AI 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. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHH

a) JIMIIEH3UOHHOE U CBOOOIHO PacCpOCTPaHIEMOEe TPOrpaMMHOE 00eCIICUeHHE:

— Microsoft Office Standart 2013 Russian: maketr mporpamm. BxirouaeT MpHIIOKEHUS:
MS Oftfice 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);

— myoauuHO AocTynHble obnaunble TexHonoruu (Google Docs, Google Colab, Snaexc
JIACK).

- Ilaker Anaconda

- Cpenctsa sS36IKOB MPOrPaMMHUPOBAHUS M aHaK3a NaHHBIX R 1 Python


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

- bubnmmorexn nns wmammHHOTO W Taybokoro oOydenms: Scikit-learn, NumPy,
Matplotlib.pyplot, Seaborn, PyTorch, Keras/TensorFlow, OpenAl Gym.

0) nH(OPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OMOIMOTEKH 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 Jlansb — http://e.Janbook.com/
— OBbC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— O6pazoBarenpHas iargopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuajJbHO-TEXHHYECKOE o0ecriedeHne

Aynuropun AJi IPOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aymutopun Ui TPOBEIEHHUsS 3aHITUH CEMHUHApCKOTO THIIA, WHAMBUIYaJIbHBIX U
IPYIIOBBIX KOHCYJIbTALUM, TEKYILIETO KOHTPOJIS U MPOMEKYTOUYHON aTTECTALlUU.

ITomemieHust U1l caMOCTOSITENIbHOW paboThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYTIOM K ceTd VHTepHeT, B 3JIEKTPOHHYI0 HWH(POPMAIIMOHHO-00pa30BaTEIbHYIO CpEeay U K
UH(GOPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Aynuropun Uil TpPOBEACHMSI 3aHATUM JIEKIMOHHOTO M CEMHHApCKOro Tula
UH/UBUIYAIbHBIX W TPYINOBBIX KOHCYJbTALMH, TEKYILEro KOHTPOJS M IMPOMEXYTOYHOH
aTTeCTalllU B CMEIIEHHOM QopmaTte («AKTPY»).

15. Undopmanus o pazpadoTyukax

AxkcénoB Cepreii Bnagumuposud, K.T.H., kKadeapa TEOPETUUECKUX OCHOB MH(GOPMATUKU
(TOU) MWHctuTyTa TPHUKIAJHOM MaTeMaTHMKM M KoMmmbloTepHblx Hayk (MIIMKH)
Hanmonaneneiii uccnenoBatenbekuil Tomckuii rocymapctBeHHbld yHUBepcuter (HU TI'Y),
noteHt kad. TOU.
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