


1. lesab 1 ni1aHUpPyeMble Pe3yJbTAThl 0CBOCHHS M CHHIJIHHBI

[lenpro OCBOEHUS TUCIUTUINHBI SBISETCS (POPMUPOBAHUE CISAYIOMINX KOMITCTSHITUH:

— YK-1 — CnocoGeH ocCymecTBIATh KPUTHUYCCKUN aHAIU3 MPOOJIEMHBIX CHUTyalluid Ha
OCHOBE CHCTEMHOTO MOJIX0/1a, BHIpa0aThIBATh CTPATETUIO JCHCTBUI.

—IIK-5 — CnocobeH ymnpaBiATh TOJYyYCHHEM, XpaHEHUEM, Iepenadeit, oO0paboTkoin
OOJIBIINX JTAHHBIX.

PesynbpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHANKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

NYK-1.1 BeisBasger mnpoOJeMHYIO CHUTyalldio, Ha OCHOBE CHCTEMHOTO IOAXO0/a
ocymiectBisier € MHorodakTopHelid aHanu3 U auarHoctuky.MYK-1.3 TIlpeanmaraer wu
00OCHOBBIBAET CTpPATETHI0 JCWCTBUH C YyYETOM OrPaHUYCHHM, PHUCKOB M BO3MOXKHBIX
IIOCJIEICTBHM.

NYK-1.2 OcymectBiasger MOUCK, OTOOp H cHUCTeMaTH3anuilo HHPOpMaUM IS
OTIpe/IeNICHUs] ATbTEPHATUBHBIX BAPUAHTOB CTPATETUYCCKHUX PEIICHUHN B IPOOJIEMHON CUTYAIIHH.

NYK-1.3 IIpennaraet 1 00OCHOBBIBAET CTPATETUIO JCHCTBHI C y4eTOM OrpaHUYCHHH,
PHCKOB M BO3MOXKHBIX TIOCIIEICTBUH.

NIIK-5.1 OcymecTBiasieT MOHUTOPUHT W OIEHKY MPOU3BOAUTEIHLHOCTH 00pabOTKU
OOJIBIINX TaHHBIX.

NIIK-5.2 Hcnonp3yeT METOAbBI M HMHCTPYMEHTHI IMOJIyYEHHUs, XpaHEHHs, Iepenadd,
00paboOTKH OOJBIINX JTAHHBIX.

NIIK-5.3 Pa3pabaTbiBaeT MNPEANIOKEHUS IO MOBBIIICHUIO MPOU3BOJUTEIBHOCTH
00paboTKH OOJBIINX JTAHHBIX.

2. 33}13‘11/1 OCBOCHHUA TUCHHUIIIMHBI

OOy4uTh CTYJEHTOB OCYILECTBIJIATH PabOThl MO MCCIEIOBAHUIO OOJIBLIMX JaHHBIX C
IPUMEHEHUEM TEXHOJIOTUH HEHpPOHHBIX ceTell U pa3padaThiBaTh MHTEIIEKTYaJbHbIE CUCTEMBI C
UCMOJIb30BaHUEM HHCTpyMeHTapusi Oumbnuorexk Python, R, myOGmuuHbBIX 00Ja4HBIX CEPBHCOB,
o1leHUBaTh 3(P(HEKTUBHOCTh UX PaOOTHI U BHEAPATH B MPUIIOKEHUS:

— 00y4YUTh CTYACHTOB BBIABIATH, (OPMHPOBATH U COIJIACOBBIBaTH TPEeOOBaHUS K
pe3yibTaTaM aHATUTHYECKUX padOT C MPUMEHEHUEM TEXHOJIOTHI HEHPOHHBIX CETEH;

— 00y4YUTh CTYAECHTOB MPUHIIUIIAM [UIAHUPOBAHMS M OPTaHU3AIMH aHATUTHYECKUX paboT
C UCIOJIB30BAHNEM TEXHOJIOTH HEUPOHHBIX CETEH;

— 00y4MTbh CTYJEHTOB MOATOTABIMBATH JaHHbIE JUIS MPOBEACHUS aHATUTHUUYECKUX PaboT
10 UCCJIEI0BAaHUIO OOJIBIINX JaHHBIX METOJJaMU HEMPOHHBIX CETeH;

— OOy4YUTh CTYAEHTOB IPOBOAMUTH AHAIUTHUECKOE MCCIEOBaHUE M pa3pabaThIBaTh
MPWIOKEHUSI C IPUMEHEHUEM TE€XHOJIOTMIl HEHPOHHBIX CETe B COOTBETCTBUU C TPEOOBaHUSMU
3aKa3uMKa.

3. MecTo AMCHMIIUHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuuIuinHa OTHOCUTCS K 4acTh 0Opa3oBaTeNbHOM Mporpammsbl, (GopMupyemoin
y4aCTHUKaMU 0OOpa30BaTeIbHBIX OTHOLIEHWM, mpesuiaraercs oOydalolmuMcs Ha BbIOOD.
JucuumivHa BXOIUT B  Moayib «OOmenpodeccuoHanbHble MOAYJIM 1O BBIOOPY» —
«IIpuknagHON MOZYJIBY.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON ATTECTANMH MO JUCHUILINHE

Tpertnii cemecTp, IK3aMEH



5. BxoaHblie TpCﬁOBaHl/lﬂ AJIA OCBOCHHUA JUCHUIIJINHBI

JUisi  yCHEemHOro OCBOCHHSI TUCHMIUIMHBI TPEeOYIOTCS pe3ysbTaThl OOY4YEeHHs IO
clenyromuM aucuummHam: CTaTUCTUYECKUI aHAIW3 JaHHBIX, BBeeHUE B MHTEIUICKTYaIbHbIN
aHaJIU3 JaHHBIX.

6. SI3bIk peaau3anuu

Pycckuit

7. O0beM TUCHHUILINHDI

OO01mmas TpyA0eMKOCTh TUCIUIUTHHBI COCTaBisieT 3 3.¢., 108 yacoB, U3 KOTOPBIX:
— Jexuu: 16 4.;
— cemuHapckue 3ansatus: 0 4.
— npaktuyeckue 3auatus: 0 u.;
— mabopaTopHbie paboTh: 32 .
B TOM YHCJIE TPaKTHYecKasi MOAroToBKa: 0 4.
O0BeM caMOCTOSTENBHOM pabOTHI CTY/IEHTA ONPEACIICH yUeOHBIM IUTAHOM.

8. Coaep:xkanue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. OcHOBBI HEHPOKOMITBIOTEPHBIX BBIUMCICHUMN.
OCHOBHBIE TIOJIOKEHUS HEHPOCETEBBIX BbIUMCICHUI. (OCHOBBI IPOEKTUPOBAHHUS
HEHUPOCETEBBIX aPXUTEKTYP.

Tema 2. HelipoHHBIE CETH BCTPEUHOI'O PACIIPOCTPAHEHUS.
Hacrtpoiika apXuTeKTypel M QJITOPUTMbl HACTPOMKM HEHWPOHHBIX CETEW BCTPEYHOIO
pacnpoctpanenus. [loctpoeHue HelipoceTeBOro perpeccopa.

Tema 3. Anroputmbl ONTUMHU3AIMH B 00yUE€HHH HEHPOCETEBBIX MOJIEIEH.
OnTtumuzaTopel  00yueHMs HEHpoHHBIX cered. HMcciaenmoBaHue apXuTeKTyp U
ONTUMHU3ATOPOB HEMPOHHOM ceTH — KiaccuukaTopa Juis NoBbIIEeHUS €€ Y3PPEeKTUBHOI pabOTHI.

Tema 4. PexyppeHTHBIE HEHPOHHBIE CETH.
Hetiponnsie cetu ¢ obpaTtHbiMU cBs3siMu. HacTpoiika pexkyppeHTHON HeWpoceTu ISt
UCCJIEI0BAHNS CUTHAJIOB

Tema 5. CBepTOUHbBIE HEPOHHBIE CETH.
CBepTouHble HEHWpPOHHBIE CETH U aBTO’HKOJephl. MccnenoBanue u300pakeHU
CBEPTOYHBIMU HEHPOHHBIMU CETAMM.

Tema 6. OOyuenue Oe3 yuuTens M OOydeHHE C MOJKPEIJICHUEM B HEHPOCETEBBIX
MOJIEIISX.

Heiiponnsie cetu, oOydaromuecs 0e3 yuuTens U ¢ MOJKperyieHneM. Briienenue rpymnin
00BEKTOB C MOMOIIBIO CAMOOPTaHU3YIOIUXCSI HEHPOHHBIX CETEH.

Tema 7. Buzyanuzauust u 00bICHUMOCTb HEHPOHHBIX CETEH.
Busyanuzanus 1 00bSICHUMOCTh HEHpPOCETEBBIX Mojeiel. Busyanuzanust CTpyKTypbl U
Mpouecca akTUBallMid HEMPOHHOM CETH.

Tewma 8. [TamsTh HEMPOCETEBBIX MOJENEM.
XpaHeHue accolralMi U yIpaBJICHUE NaMAThIO B HEUPOCeTeBBIX Mozensax. Iloctpoenue
aJalITUBHBIX HEHPOHHBIX CETEM.



9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texyumuii KOHTpOJIb 10 JWMCUUIUIMHE IPOBOAMUTCS IyTEM KOHTPOJIS IOCELIAEMOCTH,
MPOBEJCHUS KOHTPOJIBHBIX pabOT, HpPOBEpKH 1a00OpaTOpHBIX paboOT B BuIE 0OCYXKIEHUs
QITOPUTMA U PE3YIBTATOB €r0 PAOOTHI.

10. lopsiok npoBeAeHUs] U KPUTEPUH OLIECHUBAHUS MIPOMEKYTOYHOM aTTecTalluu

DK3aMeH B TPETbEM CEMECTpe MPOBOAUTCS B MHUCbMEHHOU (opme no ouneram. CTyaeHT
JIOITyCKaeTcsi K OJK3aMeHy B cllyyae, €CciIM OH cJal Bce JlabopaTopHble palOTHI.
DK3aMEHAIMOHHBIN OUJIET COCTOUT M3 JIBYX YacTell. [IpomomkuTenbHOCTh SK3aMeHa 1,5 Jaca.

IlepBass wacTe mnpexcrtaBisgeT co0OH BOHIPOC MO JIEKIMOHHOMY Kypcy paszaeinoB 1-8,
nposepsitonx UYK-1.1, UYK-1.2, IYK-1.3. OtBer Ha BONpoC MEpBOW YacTU JAETCS B BUJE
INUCbMEHHOT'O OTBETA C PA3BEPHYTHIM U3JIOKEHUEM MaTepHaa.

Bropas wacts comepxut onHy 3anaudy, nposepsiomyro MITK-5.1, UIIK-5.2 u UIIK-5.3.
OTBer Ha BOIPOC BTOPOH YacTU MpEAIojaraeT HMPOrpaMMHYIO pealM3alldio MpeasaracMoin
3aJjaud  C TEOPETHYECKUM OOOCHOBAHHMEM pEHICHUS ¥ HHTEPIpETaled IOydYeHHBIX
pE3yJbTATOB.

[IpuMepHBIil IepeyeHb TEOPETUYECKUX BOITPOCOB:
1.Kakas HeiipoceTeBas MOJIENb U3 IEPEUUCICHHBIX B JIyUIlIeHd CTEMIEHU MOAXOAUT JJIst

IMPOrHO3UPOBAaHNA BPECMCHHBIX HOCHGI[OB&TGHLHOCTGIZ?

a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3wpIBaeTCs HECKOJBKO IIpUMCPOB U3 06y11a}01116171 BbI60pKI/I, HCIOJIB3YIOIUNXCA I
OJHOMOMCHTHOTI'O pacye€Ta IrpaJuCHTa U BECOB cetu?

3. HO‘-IGMy MOZCIIN Ha CBEPTOYHBIX HCprOHHI:IX CCTAX IMOKAa3bIBAKOT HAMITYYIINE ITOKA3aTCJIN 110
KJIaCCI/I(l)I/IKaI_[I/II/I 00BEKTOB Ha I/1306pa)KeHI/I$IX IO CPaBHCHUIO C JPYTIr'UMHU MO,Z[CJ'I}IMI/I?

a)OHM B BBICOKOH CTENEHU ONTUMU3UpOBaHbl | D)OHM  00nagaroT  HIMPOKUM — HAGOPOM

JUIsE 00pabOTKU BEKTOPOB C YUCIOBBIMH, & HE | HHCTPYMEHTOB npeoOpazoBaHus
KaTeropuallbHBIMU MPU3HAKAMH MPU3HAKOBOTO  MPOCTPAHCTBA,  KOTOpbIE
MOJKET BapbHPOBaATh pa3pabOTUUK B MOJENN

C)OHH YYHTBHIBAIOT KOPPEIANNI0 CMEXKHBIX | 0)OHH HCHOIB3YIOT CYIIECTBEHHO OoJibiliee
KOMITOHCHT BCKTOpa YHUCJIO HaCTpanBaCMbIX nmapamMeTpoB, 110
CpaBHCHHIO C APYTUMH MOJACITISAMU

PesynpTatel  5K3aMeHa ~ ONPENENSAIOTCS  OLIGHKAMH  «OTIHUYHO»,  «XOPOILOY,
«YJIOBJIETBOPUTEIIbHO», «HEYJOBJIETBOPUTENbHO». WTOroBas oOI€HKAa BBICTABISIETCS Kak
cpenHeapu(MeTHYecKoe 10 pe3yJbTaTaM KOHTPOJBHBIX W JIAOOPAaTOPHBIX paboT w
HK3aMEHAIIMOHHOW OIIEHKH C OKPYTJIICHHEM J0 OJIMKaMIIero 1enoro.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHHe

OneHouHble MaTepuanbl TEKYIIEro KOHTPOJISI M IPOMEXYTOUYHOH aTTecTaluu II0
muctuminae (Ilpunoxenue 1).



12. Ilepeyenn yueOHoiIi JuTepaTypbl H pecypcoB cetu UHTepHeT

a) YueOHat W y4yeOHO-METOIHMYECKas IUTepaTrypa, y4eOHO-METOAMYECKHE U ApYyTHe
MaTepHalibl, HCOOXOIUMBIE JUTS U3YYCHUS TUCITUILTHHBL:

1. Jlxoan I'pac. Data Science: Hayka o manHbIX ¢ Hyss. 2-¢ u3ganue. — CI10: BXB-
[TerepOypr, 2021. — 416 c.

2. Cebactpsan Pamka, Baxun Mupmxamumu. Python m mammunHOe oOydenue. — M.:
JnanexTtuka, 2020. — 848 c.

3. Ameet V. Joshi. Machine Learning and Artificial Intelligence. — Springer Nature
Switzerland AG, 2020. — 261 c.

4. Denis Rothman. Artificial Intelligence by Example. Second Edition. — Packt
Publishing, 2020. — 578 c.

5. Stuart Russel, Peter Norvig. Artificial Intelligence. A Modern Approach. 4th Edition. —
Hoboken: Pearson, 2021. — 1136 c.

6. Dunpro ['maccHep. ['my6okoe oOydenue 6e3 matemaTuku. Tom 1. OcHoBel. — M.: JIMK
IIpecc, 2020. — 580 c.

7. Dunpro I'maccuep. I'myGokoe oOyuenue Oe3 marematuku. Tom 2. Ilpaktuka. — M.:
JAMK Ilpecc, 2020. — 612 c.

8. Su I'yademnoy, Momya benmkno, Aapon Kypewmuis . ['lmybokoe obydenue. Bropoe
LBETHOE u3aanue, ucrpasiendoe. — M.: JIMK Ilpecc, 2018. — 652 c.

9. Roman Shirkin. Artificial Intelligence. The Complete Beginners’ Guide to Artificial
Intelligence. — Amazon KDP Printing and Publishing, 2020. — 107 c.

10. ®pancya Hlomre. I'my6okoe oOyuenue Ha Python. — CII6: ITurep, 2018. — 400 c.

0) Pecypcel cetn IHTepHET, HEOOXOAMMBIE JIUISl H3yUSHUS JTUCIUTUINHBL:

HanmeHnoBanue Ccbuika Ha pecype JocTynmHocTb
(cBOOOaHBIN 1OCTYN/
OrpaHUYEeHHBIH T0CTYN)

1 2 3
HMudopManuoHHO-CIPABOYHBIE CHCTEMBI
HeiipoHHsie cetn https://moodle.ido.tsu.ru/cour | CBoGoaHBIi TOCTYT
se/view.php?id=1400
JIeKIIMOHHBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHMYEHHBIH TOCTYI
NpaKTUYECKHUE 3aTaHus se/view.php?id=1168

CKBOT AI 1: OcHoBHEBIE
KOHIICTIIIMA COBPEMEHHOTO
MCKYCCTBEHHOT'O MHTEJIJICKTa

JIeKIIMOHHBIHN KypC U https://moodle.ido.tsu.ru/cour | orpaHMYEHHBIH TOCTYI
MPAKTUYECKHE 3a/IaHus se/view.php?id=1169
CKBOT AI 2: CoBpeMeHHbIE
UHCTPYMEHTHI MOIICPKKU
pa3pabOTKH CUCTEM
MCKYCCTBEHHOTO MHTEJICKTA

JIeKIIMOHHBIH KypC U https://moodle.ido.tsu.ru/cour | orpaHHYEHHBIH TOCTYII
MPAKTUYECKHE 3a/IaHuUs se/view.php?id=11701168
CKBOT AI 3: Pa3paboTtka

HpI/IJ'IO)KeHI/II\/'I HCKYCCTBCHHOI'O

UHTEJUICKTA

JIeKIIMOHHBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHMYEHHBIH TOCTYI
MPAKTUICCKHE 32 TaHUS se/view.php?id=1171

CKBOT Al 4:

NckyCcCTBEHHBIN UHTEIJIEKT B
3ajauax KuoepOe30macHOCTH



https://moodle.ido.tsu.ru/course/view.php?id=1168
https://moodle.ido.tsu.ru/course/view.php?id=1168
https://moodle.ido.tsu.ru/course/view.php?id=1169
https://moodle.ido.tsu.ru/course/view.php?id=1169
https://moodle.ido.tsu.ru/course/view.php?id=11701168
https://moodle.ido.tsu.ru/course/view.php?id=11701168
https://moodle.ido.tsu.ru/course/view.php?id=1171
https://moodle.ido.tsu.ru/course/view.php?id=1171

JlexuMOHHBIN KypC U
IIPAKTUYECKHE 3a1aHUS
CKBOT AI 5: IIpuo6perenue
3HAHUU B CUCTEMAX
MCKYCCTBEHHOI'O MHTEJIJIEKTA

https://moodle.ido.tsu.ru/cour

se/view.php?id=1172

OTPaHUYECHHBIN JOCTYII

e

KTPOHHO-0MOJIHOTEYHbIE CHCTEMBI

Hayunas 6ubamnorexa TI'Y

https://www.lib.tsu.ru/

CB0OOHBIH JOCTYIT

DIIeKTPOHHO-OUOINOTEUHAS
cucrema «JIaHp»

https://e.lanbook.com/

Ob6menocTymHas
ABTOPU3ALUEH, 110 IIOJIIUCKE

C

KubepJlennnka https://cyberleninka.ru/ CBOOOJTHBIN JOCTYII
IIpodeccnonanbubie 6a3bl JAHHBIX

WckyccTBeHHBIN nHTEIUIeKT U | https://ai-news.ru CBOOOIHBII JOCTYT

cheppl  €ro  NPUMCHCHHS.

Hogoctu pa3paboTku

KBaHTOBBIX KOMITBIOTEPOB.

HccnenoBanus

UCKYCCTBEHHBIX  HEUPOHHBIX

CeTeH.

[Topran MupoBbIX | https://www.kaggle.com/ CBOOOIHBII JOCTYyT

COPEBHOBAaHUW KOMaHJ IO

DM

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIICH3MOHHOE ¥ CBOOOHO PaclpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHUE:

—Ilpu ocyiecTBIeHHH 00pa30BaTEIBLHOTO MPOLECCa MCIONb3YeTCsS OOJIAuHbIi CEpBHC
Google Colab, maker Anaconda (Python, R), 6ubaroTtexku as riayookoro ooydenus Tensorflow,

Keras, Pytorch, cepsucer OpenAl.);

14. MaTtepuajibHO-TeXHUYECKOe o0ecreyeHue

AYI[I/ITOpI/II/I AJI TIPOBEACHU AL 3aHATHH JIEKITMOHHOI'O THIIA.

Aynuropun s MPOBEAEHUS J1aOOpAaTOPHBIX 3aHATHM, MHAWBUIYaAIbHBIX M I'PYNIOBBIX

KOHCYJILTaI_IPlﬁ, TCKYIIETO KOHTPOJIA U HpOMe}KYTOqHOﬁ aTTeCTaluu.

[Tomerienust a1 caMOCTOSTENIbHONW paOOThI, OCHAIIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JIOCTYNOM K ceTH HHTepHeT, B 3IIEKTPOHHYI0 HH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpely U K

MH(OPMALIOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Uu¢opmanus o pazpadoTyukax

AxkcénoB Cepreii BragumupoBud — KaHJ. TEXH. HayK, JOLUEHT Kadeapbl TEOPETUUECKUX

ocHoB uH(opmatuku TI'Y.



https://moodle.ido.tsu.ru/course/view.php?id=1172
https://moodle.ido.tsu.ru/course/view.php?id=1172
https://www.lib.tsu.ru/
https://e.lanbook.com/
https://cyberleninka.ru/
https://ai-news.ru/

