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1. Ilesb U MIAHUPYeEMBbIe Pe3y/JIbTATHI 0CBOCHHS IMCIUIIIHHBI

[enbio ocBOEHUS AUCHHUILINHBI SBISETCS POPMUPOBAHUE CIEAYIOIUX KOMITETEHIINH:

OIIK-1 Cnocoben oneHuBaTh posib MH(MOpMAIMH, WHPOPMAIMOHHBIX TEXHOJIOTHUH H
MH(OPMALIMOHHON OE€30MacCHOCTH B COBPEMEHHOM OOIIECTBE, WX 3HAYEHHE AJisi 00ecredeHUs
00BEKTUBHBIX TOTPEOHOCTEH TMYHOCTH, OOIIECTBA M TOCYAapCTRA.

OIIK-2 CnocobeH MpUMEHSATH MPOrpaMMHBIC CPEACTBA CHCTEMHOTO M IPHUKIIATHOTO
Ha3HAYeHW, B TOM YHCIE OTCYECTBEHHOIO IPOM3BOJCTBA, JUIsI pELICHHs  3a4ay
npohecCuoHaNbHOM NeSTeNbHOCTH.

OIIK-3 CmocobeH Ha OCHOBAaHWU COBOKYITHOCTH MAaTEMAaTHUYECKUX  METOJIOB
pa3pabaTeiBaTh,  OOOCHOBBIBATH W  pEAM30BbIBAaTh  MPOIEAYpbl  peUieHHs  3adad
npodeCCHOHATBLHOMN 1eATETEHOCTH.

[IK-2 Crnocoben paspabarbiBaTh TpeOOBaHUS K MPOTrpaMMHO-ANNapaTHBIM CPEACTBAM
3alUThl UHOOPMAIMH KOMITBIOTEPHBIX CUCTEM H CETEH.

Pe3ynbraramMu 0CBOEHUS IHMCUUIUIMHBI SBJISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

NOIIK-1.1 VYyutbiBaeT COBpPEMEHHbIE TEHIEHIUU pPa3BUTUS HH(POPMAIIMOHHBIX
TEXHOJIOTHI B CBOEH MpodhecCuOHaIbHOM AESITeIIbHOCTH

NOIIK-2.3 ®opmynupyer MOpeUIOKEHUsT O MPUMEHEHHUIO TMPOTPaMMHBIX CPEICTB
CUCTEMHOI'O U MPUKIAJAHOIO Ha3HAYEHUH, B TOM YHCJIE OTEYECTBEHHOI'O IPOU3BOJICTBA,
UCIIONIb3YEMBIX JIJISl pelIeHus 3a7a4d NpohecCUOHAIbHON JesITeIbHOCTH

NOIIK-3.2 OcymiecTBiasieT NMPUMEHEHHE OCHOBHBIX TIOHSTHH, (aKTOB, KOHIICTIIUH,
NPUHIIMIIOB MaTeMaTUKH M HWHGOPMATUKH JUIS pelIeHus 3agad  npodeccruoHaIbHON
JeSITEIbBHOCTH

NOIIK-3.3 BepigBiaser HaydyHyl CYIIHOCTh MpoOJieM, BO3HUKAWOIIUX B XOJI€
pohecCuOHANBHOM NEATENBHOCTH, U IPUMEHSET COOTBETCTBYIOIIMNA MaTeMaTUUECKUN anmnapar
JUTsE UX (popManu3aliy, aHaJIU3a U BEIPAOOTKH pEIICHUS

UIIK-2.2 PazpabaTpiBaeT MareMaTHYeCKHEe MOJIEIH, PEeaTn3yeMble B CPEICTBAX 3AIUTHI
uHpopMaLun

NIIK-2.3 [IpoBoauT HCCIIENOBAaHUS C IEIbI0 HaXOXIACHHUS HauboJyiee I1eeco00pa3HbIX
NPAaKTUYECKUX peIIeHU Mo oOecreueH o 3auThl HHpOopMaIuu

2. 3axa4m 0CBOCHUA JUCHHUIINHBI

— OcBoHThb anmapar MOCTPOEHUS MHTEJUIEKTYyaJbHBIX CHCTEM Ha 0a3e MCKYCCTBEHHBIX
HEHPOHHBIX CETEH.

— HayuntbCcslt NpUMEHATh MOHATUIHBIA anmapaT MHTEUIEKTYaJIbHBIX CHUCTEM C
UCIIOJIb30BaHWEM HHCTpyMeHTapus OuOiuotexk Python, R, myOnuuHbIX 0OJauHBIX CEpBHCOB,
OLIEHUBATh YPPEKTUBHOCTh X PAOOTHI U BHEAPATH B MPUIOKEHUS JJIS PELICHUS MPAKTHUECKUX
3a/1a4 TPoPECCUOHAIBHON JeSTETbHOCTH.

3. MecTo AUCHHUILINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

Huctunnuaa otHOCUTCS K biioky 1 «/lucuuminabl (MOITyIn)».

JlucuumiuHa OTHOCHTCS K dYacTh 00pa3oBaTeNbHON MporpaMMbl, (QopMupyemMon
YY9aCTHHUKaMHU O0Opa30BaTENIbHBIX OTHOIICHHWM, TIpeayaracTcss OOydJaroniuMmcsi Ha BBIOOD.
Jucuunnmza Bxoaut B «Moaynb «BBeneHue B HCKYCCTBEHHBINA UHTEIIEKTY.

4. Cemectp(bl) ocBOeHus1 M popMa(bl) MPOMEKYTOUYHOM ATTECTALUM 110 JUCUUIIJIMHE

CenpMoii ceMecTp, IK3aMEH

5. BxoaHble TpeOOBaHUS AJISI OCBOEHHMSI AU CHUIJINHbBI

JUisl yCHemHoro OCBOCHUS AUCHUILIMHBI TPEOYIOTCSI KOMIETEHIIUH, C(OPMHUPOBAHHBIE B
XO0JIE OCBOEHHS 00pa30BaTeIbHbBIX IPOrPaMM IPEALIECTBYIOIIETO YPOBHS 00pa30BaHusl.



JUis  yCHemHoro OCBOSHHUS JAUCHUIUIMHBI TpeOYyIOTCS pe3yNbTaThl O0y4eHHsS TIO
CIeAYIOMUM AUCIUIUIMHAM: «CTaTUCTUYECKHE METOJIbI MAIIMHHOTO OoOydeHus», «BBeneHue B
MHTEJUICKTYaJIbHBIN aHAIN3 JaHHBIX).

6. SI3bIK peaquzannu

Pycckuit

7. O0LeM TUCHUIITHHEI

OO01mmast Tpy10eMKOCTh TUCIUTUTHHBI COCTaBISIET 4 3.€., 144 yacoB, U3 KOTOPBIX:
-JIeKIuu: 32 4.
-IpaKTUYECKUE 3aHATUS: 16 u.
B TOM YHCJIE€ IPAKTUYECKas NOArOTOBKa: 16 u.
OOBeM caMOCTOSTENBHOM pabOTHI CTYIEHTA ONPEAEIICH YUeOHBIM IIAHOM.

8. Coneprxanue IMCUMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

Tema 1. OcHOBBI HEHPOKOMITBIOTEPHBIX BBIUMCICHUM.

OCHOBHBIE TIOJIOKEHUS HEHPOCETEBBIX BbIUMCICHUI. (OCHOBBI IPOEKTUPOBAHHUSA
HEHPOCETEBBIX APXUTEKTYD.

Tema 2. HelipoHHBIE CETH BCTPEUHOIO PACIIPOCTPAHEHUS.

Hacrtpoiika apXWTEKTypel M QJITOPUTMbl HACTPOMKM HEWPOHHBIX CETEW BCTPEYHOIO
pacnpoctpanenus. [loctpoenue HelpoceTeBOro perpeccopa.

Tema 3. AnropuT™Mbl ONITUMHU3ALNMY B 00yYE€HUN HEHPOCETEBBIX MOJIEIIEH.

Ontumuzatopsl oOyueHMsT HEHpoHHbIX ceTed. lccnenoBaHue apxXuUTEKTyp U
ONTUMHU3ATOPOB HEMPOHHOM CeTH — Kilaccu(uKaTopa I OBBIIEHUS €€ d3PPEeKTHBHOI pabOTHI.

Tewma 4. PexyppeHTHbIE HEPOHHBIE CETH.

Heiiponnsie cetu ¢ oOpatHbiMU cBs3siMu. HacTpoiika pexkyppeHTHON HeWpoceTu Jist
WCCJIEJOBAHMSI CUTHAJIOB

Tema 5. CBepTouHbIE HEHPOHHBIE CETH.

CBepTrouHble HEHpOHHBIE CETHM U aBTO’HKOJepbl. MccrnemoBanue wu300paxeHUit
CBEPTOYHBIMU HEHPOHHBIMU CETSAMM.

Tema 6. OOyuenue Oe3 yuuTens M OOyueHHE C MOJKPEIJICHUEM B HEHPOCETEBBIX
MOJEIIAX.

Heiiponnsie cetu, oOydaromuecst 0e3 yduTelns U ¢ MOAKperuieHueM. Boiaenenue rpymm
00BEKTOB C IIOMOIIHI0 CAMOOPTAHU3YIOIIUXCS HEUPOHHBIX CETEH.

Tema 7. Buzyanuszanus 1 00bsICHUMOCTb HEHPOHHBIX CETEH.

Busyanuzanus 1 00bICHUMOCTh HEHpPOCETEBBIX MoAeNel. Busyanusauust cTpyKTypbl U
IIpoLiecCca aKTUBALIUA HEUPOHHOU CETH.

Tewma 8. [TamsTh HEIpOCETEBBIX MOJIETIEH.

XpaHeHue acCOLMALMM U yIpaBIIEHUE NIaMATBIO B HEUPOCETEBBIX Moaeiax. IlocTtpoenue
aJalITUBHBIX HEHPOHHBIX CETEM.

9. Tekymmii KOHTPOJIb O TUCHUIINHE

Texkymuil KOHTPOJb IO AWCIUIUIMHE MPOBOJUTCS IIYyTEM KOHTPOJSA IOCEHIAEMOCTH,
NPOBEJCHUSI KOHTPOJIBHBIX paboT, TECTOB MO JEKIIMOHHOMY MaTepHaily, IPOBEPKHU BBIOTHEHUS
MPAKTUYECKUX 33JaHUl, U puKcupyercs B (hopMe KOHTPOJIBHON TOUKH HE MEHEe OJHOro pas3a B
ceMecTp.

HpaKTH‘IeCKafI IIOATOTOBKA OLICHUBACTCA IO PE3YyJIbTaTaM BBINIOJIHCHHBIX IMPAKTUYCCKUX
pador.

OrneHOYHBIC MaTepuajabl TEKYIIETO KOHTPOJ pa3MmenieHsl Ha caiite TI'Y B pazzgene
«Hupopmanust 06 oOpazoBaTensHON mporpamme» - https://www.tsu.ru/sveden/education/eduop/.



10. ITopsiaok npoBeieHUsI H KPUTEPUH OLCHUBAHUS NIPOMEKYTOYHOM aTTeCTAllUH

OK3aMEeH B CEIbMOM CEMECTpe IPOBOAUTCS B NHUCbMEHHOW (opme mo Ouseram.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 Tpex uacTeld. [IpomomkurenbHOCTh 9K3ameHa 1,5 vaca.

OueHouHble MaTEpHAIIbI JIJIsl MPOBEJICHUS MTPOMEKYTOUHOM aTTECTAllMM Pa3MEIICHbl Ha
cahte TI'Y B pasmene «Mudopmamus o0  oOpa3oBaTeNIbHOW  MpOrpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHo-MeToau4ecKkoe odoecrneueHmue

a) DIEKTPOHHBIN y4eOHbIH Kypc mo aucuurinHe B LMS IDO

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

0) OrieHOYHBIC MaTepHallbl TEKYHIETO KOHTPOJISI W TMPOMEKYTOYHOW AaTTECTAIMH I10
JTUCIUILINHE.

12. Ilepeyenn y4eOHOI JuTEpaTyphl U pecypcos 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 «bubnuoreka nporpamMmmucta»). ISBN 978-5-4461-1909-7

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

0) IOTIOJHUTEIbHAS 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 —
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, Anrtura Jlyka, Buman Tomac. PyTorch. OcBemas rimybokoe oOyueHue.
— CII6.: IMurep, 2022. — 576 c.: mi1. —(Cepusi «bubnmorteka nmporpammuctay). ISBN 978-5-
4461-1945-5

— Tyman INaneregapa. O6pabotka ectectBeHHOTO si3bIka ¢ TensorFlow / nep. ¢ anr. B. C.
Suenkona. — M.:JIMK Ilpecc, 2020. — 382 c.: un. ISBN 978-5-97060-756-5

B) pecypchl cetu HTEpHET:


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/

—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 nHGPOPMANMOHHBIX TEXHOJIOTHIA

a) TUIICH3MOHHOE ¥ CBOOOTHO PacpoCTpaHsIeMOe MPOrpaMMHOE O0ecTIieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BxirouaeT NMpHIIOKEHUS:
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);

— myOm4HO AocTymHble oOnaynble TexHonmoruu (Google Docs, Google Colab, Auaexc

JIACK).

- Ilaker Anaconda

- CpecTBa sI3bIKOB IPOTPAMMHUPOBAHUS M aHANIM3a JaHHBIX R u Python

- bubmuoreku mnust mammHHOTO | TiIyOoKoro oOydenus: Scikit-learn, NumPy,

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

0) MHPOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

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

— DNeKTpoHHas Ooubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— OBbC KoncynbraHt cTyaeHra — http://www.studentlibrary.ru/
— ObpazoBarenbHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuanbHO-TeXHHYeCKOe o0ecrievyeHne

AyauTopuu JUisi IPOBEICHUS 3aHATUHN JIEKIIMOHHOTO THIIA.

Ayautopun I TPOBEACHUS 3aHATHM CEMHHApPCKOrO THUIA, WHIAWBUIYAJIbHBIX U
TPYNIOBBIX KOHCYJIbTALUN, TEKYILETO KOHTPOJIS U IIPOMEKYTOYHON aTTECTALINH.

[Tomerenust s caMOCTOSTENIBHONW paOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOU
JOCTYNOM K ceTH VHTepHEeT, B 3NIEKTPOHHYI HWH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
MH()OPMAIMOHHBIM CIPABOYHBIM CHCTEMAaM.

AyauTtopun i OpPOBEAEHUS 3aHATHM  JIEKUMOHHOTO Y CEMHHApCKOro THIa
WHJIUBUIYAIBHBIX W TPYIIOBBIX KOHCYJIbTAlMM, TEKYIIETO KOHTPOJSI U MPOMEKYTOUHOU
aTTecTallid B CMEIIeHHOM opmate («AKTPY»).

15. Uupopmanms o paspadoTyukax

Axkcénos Cepreit Bragumuposuu, K.T.H., Kadeapa TEOPETUYECKUX OCHOB MH(POPMATUKU
(TON) MUuctutyra mpHKIaAHON MaTeMaTMKd U KoMmmbloTepHblx Hayk (MIIMKH)
Hanuonaneneiii uccnenoBatenbckuii Tomckuii rocynapctBeHHblt yHuepcurer (HU TIY),
noueHt kad. TOU


https://huggingface.co/
https://openai.com/
https://www.tensorflow.org/
https://pytorch.org/
https://www.ibm.com/topics/deep-learning
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

