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1. Ilesb ¥ UIAHUPYeEMBbIE Pe3Y/JIbTATHI OCBOCHHS JMCIUIIIHHBI

Iesbr0 0CBOEHMSI JUCLUIUIMHEI ABIsETCA (POPMUPOBAHUE CIECAYIOMIMX KOMITETEHIIMI:

[1K-5 CriocoGeH ympaBiiTh MOJy4eHUEM, XpaHEHHeM, niepeaayeii, 00paboTkoi 60IbIINX
JTAHHBIX.

YK-1 CriocoGeH ocyniecTBIsATh KPUTUIECKUN aHAIN3 MPOOIEMHBIX CUTYallMii Ha OCHOBE
CHCTEMHOI'0 II0JIX0/1a, BBIPA0aThIBATh CTPATETUIO JEHCTBUI.

Pe3ynbpraramMu ocBOEHUS IHMCLUUIUIMHBI SIBIISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NIIK-5.1 OcymecTBasieT MOHUTOPUHT M OLEHKY MPOU3BOAUTEIHLHOCTH 00pabOTKU
0O0JIBIINX JAHHBIX

NIIK-5.2 Hcnonp3yeT MeTOAbl M MHCTPYMEHTBI IIOJYyYEHUS, XPAaHEHHUs, NEepelayd,
00pabOTKH OOJIBIITUX JTAHHBIX

WIIK-5.3 PaspabGarpiBaeT NpPEAJIOKEHHUS] 10 TOBBIIICHUIO IMPOU3BOAUTEIBHOCTU
00pabOTKH OOJIBIITUX JTAHHBIX

NVYK-1.1 BeiBnser mnpoOJEeMHYI0 CHTyallMi0, Ha OCHOBE CHCTEMHOIO TOAX0Ja
OCYILECTBIIsICT €€ MHOIO()aKTOPHBIN aHAJIM3 U JUATHOCTHKY.

NVYK-1.2 OcymectBiaseT MOUCK, OTOOp M CHUCTEMaTu3alMio HHOpPMALUU AJIs
OIpeieNIeHUs allbTePHATUBHBIX BAPUAHTOB CTPATErMUECKUX PELICHUH B IPOOJIEMHOM CUTYyaIUH.

NVYK-1.3 Ilpennaraer 1 000CHOBBIBAET CTPATErHIO JAEMCTBUM C yue€TOM OIpaHUYEHUH,
PHCKOB U BO3MOXKHBIX IOCJI€ACTBUH.

2. 3ama4m 0CBOCHUSA JUCHHUIIMHBI

— OcBouTh anmapaT MOCTPOCHHSI MHTEIICKTyaJbHBIX CHUCTEM Ha 0a3e MCKYCCTBEHHBIX
HEHPOHHBIX CETEH.

— Hayuntbcst mNpUMEHSATh TMOHATHIHBIA amnmapaT MHTEJUIEKTYaJIbHBIX CHUCTEM C
UCTIOJIb30BaHUEM WHCTpyMeHTapusi OmOmuorexk Python, R, myOmnm4HBIX 0ONaYHBIX CEpBUCOB,
OLIEHUBATh YPPEKTUBHOCTD X PAOOTHI U BHEAPATH B MPUIOKEHUS JJIS PELICHUS MPAaKTHUECKUX
3a/1a4 PoPECCUOHAIBHON e TETLHOCTH.

3. MecTo AUCHHUILNINHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JucuunnuHa otHocutes K bioky 1 «Jluctumuivael (Mogynn)y.

JlucuuIuinHa OTHOCUTCS K 4acTh oOpa3oBaTeNIbHOW Mporpammsl, (popMupyemoit
y4aCTHUKaMU 0Opa30BaTeIbHBIX OTHOLIEHWM, mpesuiaraercd oOydalomuMcs Ha BbIOOp.
JucuumirHa BXOIUT B Moaynb «OOmenpodeccuoHaabHble MOAYJIUW 10  BBIOOPY» —
«I[IpuKiaHON MOYIIBY.

4. Cemectp(bI) ocBOCHHS U (popMa(bl) MPOMEKYTOYHON ATTECTALMH 110 AUCHHUIINHE

Tpertnii cemectp, IK3aMeEH

S. Bxoanble TpeOoBaHMs 1JIs1 OCBOCHHS M CIMIIIMHBI

Jljis ycTienHoro OCBOCHUS JUCHUILIMHBI TPeOYIOTCSl KOMIIETEHIIMH, c(hOpMHUpPOBaHHBIE B
X0/l OCBOEHHS 00pa30BaTeIbHBIX IPOrPaMM IPEIIECTBYIOIIETO YPOBHS 00pa30BaHMUs.

6. SI3bIK peasm3aumnu

Pycckuit

7. O0beM TUCHUILIUHBI

OO61ast Tpy10€MKOCTh TUCHUIUTHHBI COCTaBIsIeT 4 3.€., 144 yacoB, U3 KOTOPBIX:
-nexuuu: 16 4.
-nmabopatopusle: 32 4.



B TOM YHCJIE IPAKTUYECKAs TOATOTOBKA: 32 u.
O06BemM camMoCTOATETLHON PabOThI CTYACHTA ONPEIEIICH YICOHBIM TIJIAHOM.

8. CoaepikaHue TUCHHUILVINHBI, CTPYKTYPHPOBaHHOE 110 TEMaM

Tema 1. OCHOBBI HEPOKOMITBIOTEPHBIX BHIYMCIICHUM

OCHOBHbBIE TIOJIO)KEHUSI HEHPOCETEBBIX BbIUMUCICHUM. OCHOBBI INPOEKTUPOBAHUS
HEHUPOCETEBBIX APXUTEKTYP.

Tema 2. HelipoHHbIE c€TH BCTPEYHOI'O pacpOCTPaHEHUs

Hactpoliika apXuTeKTypbl W aJrOPUTMbl HACTPOMKU HEUPOHHBIX CETEH BCTPEYHOIO
pacupocrpaneHus. IloctpoeHne HelpoCceTeBOro perpeccopa.

Tema 3. AITOPUTMBI ONITUMH3AIIMN B 00YYEHUN HEHPOCETEBBIX MOJIEIIeH

OnTumu3aTopel  OOy4YeHHS HEUpPOHHBIX cereld. lcciemoBaHWe  apXUTEKTyp |
ONTUMM3ATOPOB HEHPOHHOM ceTu — Kiaccudukaropa ass nosbiieHus e€ 3¢pGHeKTUBHON pabOTHI.

Tema 4. PexyppeHTHbIE HEHPOHHBIE CETU

Heiiponnsie cetu ¢ obpaTHeiMU CcBs3siMU. HacTpoiika pexkyppeHTHOH HeipoceTu s
WCCJIEI0BAHNS CUTHAJIOB.

Tema 5. CBepTOUHBIE HEUPOHHBIE CETH

CBepTouHblE HEHpPOHHBIE CETH W AaBTORHKOJEpHl. lccrmemoBaHwe W300pakeHUt
CBEPTOYHBIMU HEHPOHHBIMU CETSAMM.

Tema 6. OOyuenme Oe3 yuurenss M OOydeHHE C IOAKPEIUICHUEM B HEHPOCETEBBIX
MOJEIIAX

Heiiponnsie cetu, oOydaromuecs 0e3 yduTelns U ¢ MOJIKpEIICHHEeM. Brienenue rpymm
00BEKTOB C MOMOIIBIO CAMOOPTAHU3YIOIIUXCSI HEHPOHHBIX CETEH.

Tema 7. Buzyanuzauust 1 00bCHUMOCTb HEHPOHHBIX CETEN

Busyanuzanus 1 00bICHUMOCTDh HEHpOCETEeBBIX Mojeneil. Busyanuzanus cTpyKTypsl U
IIpoLecca aKTUBALIMY HEUPOHHOM CETH.

Paznen 8. [lamath HeHpoCETEBBIX MOACIIEH

XpaHeHne acCOIMalMi U yIpaBJICEHHE NaMAThI0 B HEUpoceTeBbIX Moaeiax. [loctpoenune
aJaNTUBHBIX HEHPOHHBIX CETEH.

9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texkymuii KOHTPOJIb MO JUCHMIJIMHE IPOBOAUTCS IIyTeM IPOBEJIEHHUs TECTOB IO
JEKIIMOHHOMY MarepHaily, KOHTPOJbHOW paboThl, J1abOopaTOpHBIX paboT U (UKcUpyeTcs B
(bopMe KOHTPOJILHON TOUKH HE MEHEE OJTHOTO Pa3a B CEMECTP.

[IpakTryeckast OArOTOBKA OLIEHUBAETCS 110 PE3yIbTaTaM BBITIOJHEHHBIX J1a00pPaTOPHBIX
pador.

OrneHoYHBIE MaTepuajbl TEKYIIETO KOHTPOJs pa3MmelieHsl Ha caiite TI'Y B pazzgene
«HHupopmanus 06 oOpa3oBaTenbHON mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsigok nMpoBeeHUus1 1 KPUTEPUH OLCHUBAHHUS NPOMEKYTOYHOM ATTECTALUM

DKk3aMeH B TpPEThEM CEMEeCTpe NPOBOAUTCA B MHCBMEHHON (opme 1o Oueram.
DK3aMeHAIMOHHBINA OMJIET COCTOUT U3 Tpex yacTel. [IpogomkuTensHOCTh dK3aMeHa 1,5 Jaca.

OrneHOYHBIE MaTepHANbI ISl TPOBEACHUS MPOMEKYTOUHON aTTECTAlMH Pa3MEIICHbI Ha
cahte TI'Y B pasmene «Mudopmamus 00  oOpazoBarenbHONW  mporpamMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHo-MeTOANYECKOE O00ecnedeHue

a) DJeKTPOHHBIN yueOHbIH Kype no aucuuiuinae B LMS IDO

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

6) OnleHOuHBIE MaTepHaibl TEKYLIEr0 KOHTPOJIS W MPOMEKYTOYHOW aTTeCTallMH IO
JTUCIUIINHE.



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

12. Ilepeyenn y4eOHOIM JuTEPaTyphI U pecypcoB cetn UHTEepHeT

a) OCHOBHAsI 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 ®@pancya. I'mybokoe obyuenue Ha Python. 2-e mexn. nznanue. — CIIO.: TTurep,
2023. — 576 c.: un. — (Cepus «bubnmoreka nporpammuctay). ISBN 978-5-4461-1909-7

— @epmutmn D. 111a6noHb! U MpakTHKa TIy00Koro oOyueHus / mep. ¢ anri. A. B. JloryHosa.
—M.: IMK Ilpecc, 2022. — 538 c.: un. ISBN 978-5-93700-113-9

0) IOTIOTHUTENNbHAS JINTEpaTypa:

—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.

— Crusenc Onu, Anrtura Jlyka, Buman Tomac. PyTorch. OcBemas rirybokoe oOyueHue.
— CII6.: IMurep, 2022. — 576 c.: wi1. —(Cepusi «bubnuoreka nporpammuctay). ISBN 978-5-
4461-1945-5

— Tyman INaneregapa. O6pabotka ectectBeHHOrO si3bika ¢ TensorFlow / mep. ¢ anr. B. C.
Suenkoa. — M.:JIMK 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. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHii

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: makeT mporpamm. Bximrouaer NmpuiioKeHHs:
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);

— my0nu4yHO JoctymnHble oOnaunble TexHomoruu (Google Docs, Google Colab, Snnekc
JIACK).

- Ilaker 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

- CpexcTBa s13bIKOB IPOTPAaMMHUPOBAHUS U aHaM3a 1aHHBIX R 1 Python
- bubnmorexkn nns wmammHHOTO W TayOoKoro oOydenwms: Scikit-learn, NumPy,
Matplotlib.pyplot, Seaborn, PyTorch, Keras/TensorFlow, OpenAl Gym.

0) nH(hOpPMAaIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OMOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas OoubIMoTeKa (pemozuTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.Janbook.com/
— OBbC Koncynbranr ctyaenra — http://www.studentlibrary.ru/
— O6pazoBarenpHas wiargopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuajJibHO-TeXHHYECKOE o0ecrieyeHmne

Aynuropun AJis NpOBEAEHUS 3aHATUH JIEKIIMOHHOIO TUIIA.

Aymuropun A TPOBENEHHs 3aHATUH CEMUHApCKOTO THIIA, WHAMBUIYAIbHBIX U
IPYIIOBBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJIS U IPOMEKYTOYHON aTTeCTallUU.

ITomemieHust U1t caMOCTOSITENILHOW paboThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMALMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Aynuropun Uil TpPOBEACHMSI 3aHATUM JIEKIMOHHOTO M CEMHUHApCKOro TuIlla
UH/IMBUIYAJIbHBIX W TPYIIOBBIX KOHCYJIbTAllMi, TEKYIIEro KOHTPOJS M MPOMEXYTOYHOH
aTTeCTalllU B CMEIIEHHOM Qopmate («AKTPY»).

15. Undopmanus o paspadorunkax

AxkcénoB Cepreii BnagumupoBud, K.T.H., Kadeapa TEOPETHUECKHX OCHOB MH(OPMATHUKH
(TOU) MWHuctuTyTa mpHUKIAJHOM MaTeMaTMKM M KoMmobioTepHblx Hayk (MIIMKH)
Hanmonaneheiii uccnenoBatenbekuii Tomckuii rocymapctBeHHblld yHuBepcuter (HU TI'Y),
noteHt kad. TOU.
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