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1. leab ¥ nIaHUpYyeMble Pe3yJabTAThl 0CBOEHUS THCIUILIMHbI

Iesbr0 0CBOEHMSI JUCLUIUIMHBI ABISETCA (POPMUPOBAHUE CIECAYIOIIMX KOMITETEHIIMHI:

[1K-4 CriocoGeH ynpaBiiTh MOJyYeHUEM, XpaHEHUEM, repeaadcii, 00paboTkol 6OIbIINX
JAHHBIX..

YK-1 CnocoGeH ocyniecTBIsATh KPUTUIECKUNA aHAIN3 MPOOIEMHBIX CUTYallMidi Ha OCHOBE
CHCTEMHOI'0 II0JIX0/1a, BBIPA0AThIBaTh CTPATETUIO JEHCTBUI.

Pe3ynbpraramMu 0cBOEHUS IHMCLUUIUIMHBI SBJISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NIIK-4.1 OcymecTBasieT MOHUTOPUHT M OLEHKY MPOU3BOAUTEILHOCTH 00pabOTKU
0O0JBIINX JAHHBIX

NIIK-4.2 Hcnonp3yeT METOABl M HMHCTPYMEHTBI IIOJYy4YEHUS, XPAaHEHHUS, NEepelayd,
00pabOTKH OOJIBIITUX TAHHBIX

WIIK-4.3 Pa3pabGarpiBaeT NPEAJIOKEHHUSI 10 TOBBIIICHUIO TPOU3BOAUTEIBHOCTU
00paboTKH OOJIBLIINX JTAHHBIX

NYK-1.1 BeiBnsier mnpoOJEMHYIO CHTyallMI0, Ha OCHOBE CHCTEMHOIO TOAX0Ja
OCYILECTBIIsIT €€ MHOIO()aKTOPHBIN aHAJIN3 U JUATHOCTHKY.

NVYK-1.2 OcymectBiaseT MOUCK, OTOOp M CHUCTEMAaTU3alMi0 HHOOpPMALUKA AJIs
OIpeieNIeHus allbTePHATUBHBIX BAPUAHTOB CTPATErMUYECKUX PEIIEHUH B IPOOIEMHOM CUTYaIMH.

NVYK-1.3 Ilpennaraer 1 000CHOBBIBAET CTPATErHIO JAEHCTBUM C yue€TOM OIpaHUYEHUH,
PHCKOB ¥ BO3MOXHBIX ITOCJIEICTBUM.

2. 33}13‘11/1 OCBOCHHUA THUCHHUIIIMHBI

— OcBoHTh anmapar MOCTPOEHUS MHTEJUIEKTYyaJbHBIX CHCTEM Ha 0a3e MCKYCCTBEHHBIX
HEUPOHHBIX CETEH.

— Hayuntbcsi NpUMEHATh TNOHATUHHBIA anmapaT MHTEJUIEKTYalbHBIX CHCTEM C
UCIIOJIb30BAHUEM HMHCTpyMeHTapusi Oubimorek Python, R, myOmuuHBIX 0OJIAYHBIX CEPBHUCOB,
OLIEHUBATh YPPEKTUBHOCTD X PAOOTHI U BHEAPATH B MPUIOKEHUS JJIS PELICHUs MPAKTHUYECKUX
3a/1a4 MPoPECCUOHAIBHON JeSTEIHHOCTH.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Juctunnuaa otHOcUTCA K biioky 1 «Jluctuumiauuel (MOTYIN)».

JlucuuIuinHa OTHOCUTCS K 4acTh oOpa3oBaTeNIbHOW Mporpammsl, (GopMupyemoit
y4aCTHUKaMU OOpa30BaTeIbHBIX OTHOLIEHWM, MpesuiaraeTcss oOydaromuMcs Ha BbIOOD.
JucuurimHa BXOAUT B MOAYJIb IIpuKitaqHoi MOIyIb.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHOI aTTeCTAlMHU MO IUCUUILINHE
Tpertnii cemecTp, IK3aMEH

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOEHUS THCHMILIMHBI

Jljis ycTIenHoro OCBOCHUS JUCIUILIMHBL TPeOYIOTCS KOMIETEHLIUH, CPOPMUPOBAHHBIE B
XO0JIe OCBOEHHS 00pa30BaTeIbHBIX MIPOTrpaMM IPEAIECTBYIOIIETO YPOBHA 00pa30BaHusl.

JUis  yCcHemHoro OCBOEHHUS AMCHUIUIMHBI TpeOYyIoTCs pe3ynbTaThl OO0y4deHHs IO
CIIEYIOIINUM JUCHUILINHAM: «BBeZeHNE B NHTEIUIEKTyalIbHbII aHaIN3 JaHHbBIX).

6. SI3bIK peau3anun

Pycckuit

7. O0beM TUCHHUILINHBI

OO01mas Tpy10eMKOCTh TUCHUIUTHHBI COCTAaBISIET 4 3.¢., 144 yacoB, U3 KOTOPBIX:



-nekuu: 16 u.
-maboparopusie: 32 4.
B TOM YHCJIE ITpaKTUUecKasi noaroroska: 0 4.
O6beM caMOoCTOSTENbHOM pabOThI CTYIEHTA OIpeAecH Y4eOHbIM IJIaHOM.

8. Couepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. OCHOBBI HEPOKOMITBIOTEPHBIX BHIYMCIICHUM
OcCHOBHBIE TIOJIOXKEHUST HEUpOCeTeBbIX BbIUKMCICHUM. OCHOBBI MPOESKTHPOBAHUS
HEHPOCETEBBIX APXUTEKTYD.

Tema 2. HelipoHHbBIE€ CETH BCTPEYHOTO PACIIPOCTPAHEHUS
Hacrtpoiika apXWTEKTypel M QJITOPUTMbI HACTPOMKM HEHWPOHHBIX CETEW BCTPEYHOIO
pacnpoctpanenus. [loctpoeHne HelipoceTeBOro perpeccopa.

Tema 3. ATTOpUTMBI ONITUMHU3ALIMY B 00yUE€HUU HEMPOCETEBBIX MOJEINEH
OnTtumuzaTopel  00y4yeHMs HEHpoHHBIX cerel. MccnenoBaHue apXuTeKTyp U
ONTUMM3ATOPOB HEHPOHHOM ceTu — kinaccudukaropa ais nosbiieHus e€ 3¢pGHeKTUBHON pabOTHI.

Tewma 4. PekyppeHTHbIE HEPOHHBIE CETH
Heiiponnsie cetu ¢ oOpaTHbIMU CBs3siMU. HacTpoiika pexkyppeHTHOH HelpoceTd yist
MCCJIEI0BAHMS CUTHAJIOB.

Tema 5. CBepTOUHBIE HEUPOHHBIE CETH
CBepTouHbIC HEWPOHHBIC CETH W aBTORHKOJEpHL. lcciemoBaHue w300pakeHUN
CBEPTOYHBIMU HEHPOHHBIMU CETAMM.

Tema 6. OOyuenue Oe3 yuurenss U OOydeHHE C TMOAKPEINIEHHEM B HEHPOCETEBBIX
MOJIEIISAX

Heiiponnsie cetu, oOydaromuecs 0e3 y4uTens U ¢ MOAKperuieHueM. Breiaenenue rpymm
00BEKTOB C IIOMOIIBI0 CAMOOPTAHU3YIOIINUXCS HEUPOHHBIX CETEH.

Tema 7. Buzyanuzauus u o0bsICHUIMOCTb HEHPOHHBIX ceTel
Busyanuzanus 1 00bSICHUMOCTh HEHpOCETeBBIX Mojenel. Busyanuszanus CTpyKTypbl U
MpoLEecca aKTUBAIMA HEUPOHHOU CETH.

Paznen 8. Ilamsth HelipoceTeBbIX Mojienen
XpaHeHue accolMaluii 1 ynpaBjieHHe MaMsIThlo B HelipoceTeBbIx Moaensax. [locTpoenue
aJalITUBHBIX HEHPOHHBIX CETEM.

9. Tekyummii KOHTPOJIb MO TUCHUTIAHE

Texkymmii KOHTPOJIb 1O JUCUUIUIMHE TPOBOIUTCS ITyT€M KOHTPOJIS ITOCEIIaeMOCTH,
MPOBEJICHUST KOHTPOJIBHBIX paboT, TECTOB IO JCKIIMOHHOMY MaTepUally, BBITOJHEHHUS TOMAITHUX
3a7aHuil U puKcupyercs B popMe KOHTPOIBHOW TOYKM HE MEHEE OJIHOTO pa3a B CEMECTP.

OueHouHble MaTepHuajabl TEKYIIETO KOHTPOJA pa3MelieHsl Ha caite TI'Y B pasnmene
«Mudopmarms 06 oOpazoBarenbpHOM mporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. Mops1ok MpoOBeaeHUsI U KPUTEPUH OIlEHUBAHUS MPOMEKYTOYHOM aTTeCTAUH

DK3aMEeH B CEeIbMOM CEMECTpe IPOBOAUTCS B NHCbMEHHOH ¢opme 1o Oumeram.
DK3aMEeHAIMOHHBINA OMJIET COCTOUT U3 TpeX yacTtel. [IpogomkuTensHOCTh K3aMena 1,5 Jaca.



OueHouHble MaTEpHalIbl Il MPOBEJICHUS MPOMEKYTOUHON aTTECTAllMM Pa3MEIIECHbl Ha
cahte TI'Y B pasmene «Mudopmamus o0  oOpa3oBaTelbHOW  MporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOOAMYECKOE O0eceueHne

a) DIIEKTPOHHBIN YU4eOHBIM KypC MO TUCIUILUIMHE B DJIEKTPOHHOM yHHUBepcutere «LMS
IDO» - https://Ims.tsu.ru/course/view.php?id=35025

0) OrieHOYHBIC MaTepHallbl TEKYIIETO KOHTPOJSI W MPOMEXKYTOYHOM AaTTeCTaludl IO
JTUCIUILINHE.

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIMTEpaTypa.
— 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.

— lllonne ®dpancya. I'mybokoe odyuenue Ha Python. 2-e mexn. nzmanue. — CIIO.: TTurep,
2023. — 576 c.: un. — (Cepus «bubnuoreka nporpammuctay). ISBN 978-5-4461-1909-7

— @epnutin O. [11abnoHb! U pakTHKa IN1yOOKOro o0ydyenus / nep. ¢ anri. A. B. JloryHosa.
—M.: IMK Ilpecc, 2022. — 538 c.: un. ISBN 978-5-93700-113-9

0) IOTIOJHUTEbHAS JIUTEPATYpA:

— 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.

— CruBenc D, Antura Jlyka, Buman Tomac. PyTorch. Ocsemas rirydokoe oOyueHue.
— CII6.: Iurep, 2022. — 576 c.: un. —(Cepus «bubimoTeka nporpammuctay). ISBN 978-5-
4461-1945-5

— Tyman INaneregapa. O6pabotka ectectBeHHOTO si3bika ¢ TensorFlow / mep. ¢ anr. B. C.
SAnenkosa. — M.:JIMK Ilpecc, 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/



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/

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

13. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOT Ui

a) TMIEH3MOHHOE U CBOOOHO PACIPOCTPAHsIEMOE TPOrpaMMHOE 00eCIICUCHHUE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BKitodaeT MpHIOKCHHS:
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);

— myOsm4HO joctynHble obOnaynbie TexHonoruu (Google Docs, Google Colab, fAnnexc

JIACK).

- ITaker Anaconda

- Cpezcrsa sI3bIKOB ITPOrpaMMHUPOBaHKS U aHaU3a JaHHbIX R u Python

- bubnuorekn mns mammHHOTO M riiyookoro oOyuenums: Scikit-learn, NumPy,

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

0) MH(POPMALIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJIEeKTPOHHBIN KaTajor Hayunoi OoubmoTexn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DNeKTpoHHast Ooubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC 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 oOecrieyeHue

AymuTopuu AJs IpoBeIeHHs 3aHATUH JIEKIIMOHHOTO THIIA.

Aymatopun i TIPOBENEHHsI 3aHATUH CEeMHHApCKOTO THIA, HWHIUBHIYaJIbHBIX U
IPYNIOBBIX KOHCYJIbTALMH, TEKYILIET0 KOHTPOJIS U IPOMEXYTOUHOM aTTecTalum.

[TomerneHust i CaMOCTOATENbHON paOOThl, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYIO HMH(GOPMAalMOHHO-00pa30BaTeIbHYIO Cpely U K
MH(POPMAIIMOHHBIM CITPABOYHBIM CHCTEMaM.

Aymiutopun  JUIs  TPOBENEHUS 3aHATHH  JIGKIMOHHOTO M  CEMHUHApCKOro THIIA
WH/IMBUIYAIIHBIX W TPYNIOBBIX KOHCYJIBTAIllMi, TEKYIIETO KOHTPOJS M IPOMEKYTOUHOU
aTTeCTalluy B CMEUIEHHOM (hopMaTe («AKTPY»).

15. Undopmauus o paspadorunkax

Axkcéno Cepreit Bragumuposuu, K.T.H., Kadeapa TEOPETHYECKUX OCHOB MH(POPMATUKU
(TON) MWuctuTyra mpUKIaAHON MaTeMaTMKH W KommbloTepHbix Hayk (MIIMKH)
Hanuonaneneiii uccnenoBatensckuii Tomckuit rocynapcrBenusiit yausepcuter (HU TIY),
noueHt kad. TOU
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