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1. leab ¥ nIaHUpYyeMble Pe3yJabTAThl 0CBOEHUS THCHUILIMHbI

[enbro 0OcBOEHUS AUCHUILINHBI SBISETCS POPMUPOBAHUE CIAEAYIOIUX KOMITETECHIIHI:

— OIIK-2 — cmocoOHOCTh TPUMEHSTHh KOMIIBIOTEPHBIE/CYNIEPKOMITBIOTEPHBIE METO/IHI,
COBPEMEHHOE MPOrpaMMHOE 0OecredyeHrne, B TOM YUCJIEe OT€UECTBEHHOTO MPOUCXOKICHUS, IS
peteHus 3a1a4 npopecCuOHaTbHOM;

—IIK-2 — cnocoOGHOCTh MPOEKTHPOBaTh 0a3bl JaHHBIX, Pa3padaThIBaTh KOMIIOHEHTHI
IPOTPAMMHBIX CHCTEM, 00eCTIeUrBaOIUX paboTy ¢ 6a3aMu JaHHBIX, C TOMOIIBI0 COBPEMEHHBIX
WHCTPYMEHTAJBHBIX CPEJCTB U TEXHOJIOTHH.

PesynpTaTramMu OCBOCHUS TUCIMILIMHBI SBISIOTCS CIEAYIOUINE MHIANKATOPBI TOCTUKECHUS
KOMIIETECHIINH:

NOIIK-2.3. Ucionp3yeT WHCTPYMEHTAIbHBIC CPEACTBA  BBICOKOIIPOU3BOIUTEIBHBIX
BBIYMCIICHUI B HAYYHOUN U MPAKTUYECKOMN NEATEIbHOCTH.

NOIIK-2.2. Victionb3yeT  METOJbl  BBICOKONPOM3BOJUTEIBHBIX  BBIYMCIUTEIBHBIX
TEXHOJIOTHI, COBPEMEHHOI0 MPOTrPaMMHOI0 oOOecreyeHusi, B TOM YHCIE OTEYECTBEHHOIO
POUCXOXKACHUSI.

NOIIK-2.1. O6nagaeT HEOOXOAUMBIMU 3HAHUSIMU OCHOBHBIX KOHIICTIIUN COBPEMEHHBIX
BBIYUCITUTEILHBIX CUCTEM.

NIIK-2.2. T'oTOB OCYIIECTBIATh MOUCK, XpaHEeHHEe, 00paboTKy U aHanu3 UHGOpMaLUK U3
pa3IMYHBIX HMCTOYHUKOB M 0a3 MaHHBIX, TNPEACTaBIATH €€ B Tpedyemom ¢dopmare c
MCIOJIb30BaHNEM MH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHUH.

2. 33}13‘11/1 OCBOCHUA TUCHHUIIIIMHBI

OOyuuTh CTYACHTOB OCYLIECTBIATH PAaOOThI IO HCCIEIOBAHUIO OOJBIIUX JAHHBIX C
NPUMEHEHHEM TEXHOJIOTUH HEWPOHHBIX CETeW M pa3padaThiBaTh MHTEIIEKTYalbHBIE CUCTEMBI C
UCIIOJIb30BaHWEM HHCTpyMeHTapus Oubmuotexk Python, R, myOGmuuHbBIX OOMAaYyHBIX CEpBHUCOB,
OLIeHUBATh 3((HEKTUBHOCTH MX PaOOTH M BHEAPATH B MPHIIOKEHHS:

— 00y4UTh CTYAEHTOB BBIABIATh, (OPMHPOBATH U COIJVIACOBBIBaTH TPEeOOBAaHUSA K
pe3ysibTaTaM aHAIIMTHYECKUX PaboT ¢ MPUMEHCHHEM TEXHOJIOTHI HEHPOHHBIX CETEH;

— 00y4YHUTh CTY/EHTOB NMPUHIMIIAM [UIAHUPOBAHMS M OPTaHU3AlMK AHATUTUYECKUX paboT
C UCIOJIb30BAaHNEM TEXHOJIOTH HEUPOHHBIX CETEH;

— 00y4YMTh CTYACHTOB MOATOTABIMBATH JaHHbBIE JUIS MPOBEJCHUS aHAIUTHUECKUX padoT
0 UCCJEI0BAaHUIO OOJIBIINX JTaHHBIX METOJJaMU HEMPOHHBIX CETEH;

— OOy4YHUTb CTYIEHTOB IPOBOANUTH AHAIUTHUECKOE HCCIIEOBaHUE M pa3pabaThiBaTh
INPWIOKEHUSI C MPUMEHEHUEM TEXHOJOTUI HEHPOHHBIX CETEH B COOTBETCTBUM C TPEOOBaHUSIMU
3aKa34yuKa.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuumiauHa OTHOCHTCS K dYacTh 00pa3oBaTeNbHON MporpaMMmel, Qopmupyemoin
YYaCTHHUKaMHU O0Opa30BaTENIbHBIX OTHOIICHHWM, TIpeasiaraeTcsi OOydJaronuMmcsi Ha BBIOOD.
JucuuniuHa BXOIUT B MOAYJb MICKyCCTBEHHBIN MHTEIIEKT.

4. Cemectp(bl) ocBOeHMS M (hopMa(bl) NPOMEKYTOYHOI aTTeCTALMHU N0 JMCHUIITIHHE

CenpMoii ceMecTp, IK3aMEH

5. BXO}]HLIC TpCﬁOBaHI/Iﬂ AJIsA OCBOCHMSA JUCHUIIJIMHBI

Jlis  yCHemHoro OCBOEHHUS JUCHUIUIMHBI TpeOYyIOTCS pe3ylbTaThl OO0y4YeHHS IO
ciaenyromuM auctnuruinHaM: CTaTUCTUYECKHE METOIbl MAIIMHHOTO 00y4yeHus, BmengeHue B
MHTEJUICKTYAJIbHBIN aHaIU3 TaHHBIX.



6. SI3bIK peaju3anuu

Pycckuii

7. O0beM TUCHUILIHHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISAET 4 3.€., 144 4acoB, U3 KOTOPHIX:
-nexun:; 32 4.
-IIpaKTUYEeCKUE 3aHATHs: 16 4.
B TOM YHCJIE ITpaKTUYecKasi noaroroska: 0 4.
O0BeM caMOCTOATETLHON PaOOTHI CTYAICHTA ONPEACIICH YICOHBIM IIJIAaHOM.

8. Coz[epmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. OCHOBBI HEPOKOMITBIOTEPHBIX BBHIYUCICHUN.
OCHOBHBIE TIOJIOXKEHUSI HEUPOCETEeBBIX BbIUMCICHUNU. OCHOBBI MPOECKTHUPOBAHUS
HEHPOCETEBBIX APXUTEKTYD.

Tema 2. HelipoHHble ceTH BCTPEYHOTO pacCpOCTPaHEHUS.
HacTtpoiika apXWTEKTypsl M @JIrOPUTMbl HACTPOMKH HEHPOHHBIX CETEH BCTPEYHOIO
pactpoctpanenus. [locTpoeHre HEMPOCETEBOTO perpeccopa.

Tema 3. AnropuT™Mbl ONITUMU3ALKMY B 00Y4EHUN HEHPOCETEBBIX MOJIEIIEH.
Ontumuzatopsl oOydeHMs HeHpoHHbIX ceredl. MccienoBaHue apXUTEKTyp H
ONITUMHU3ATOPOB HEMPOHHOM CeTH — Kilaccu(ukaTopa i MOBBIIEHUS €€ d3PPEeKTHBHOI pabOTHI.

Tema 4. PexyppeHTHbIE HEHPOHHBIE CETH.
Heiiponnsle cetu ¢ oOpaTHbIMM cBs3siMU. HacTpoiika pexkyppeHTHOW HeWpoceTw Jis
HCCIIEJOBAHNS CUTHAJIOB

Tema 5. CBepTouHbIE HEHPOHHBIE CETH.
CBepToyHbIE HEWPOHHBIE CETH W aBTOSHKOIEphl. VccnemoBanue H300paskeHUI
CBEPTOYHBIMU HEHPOHHBIMH CETSIMH.

Tema 6. OOyuenue 0Oe3 yuutenss U OOydeHHE C TOAKPEIUICHHEM B HEUPOCETEBBIX
MOJIEIISX.

Heiiponnsie cetu, odOyudaromuecs 0e3 yuuTens U ¢ MOAKperuieHueM. Boiaenenue rpynmn
00BEKTOB C MOMOIIbIO CAMOOPTaHU3YIOIIUXCSI HEHPOHHBIX CETEH.

Tema 7. Buzyanuszanust 1 00bSICHUMOCTb HEHPOHHBIX CETEH.
Busyanuzanus 1 00bICHUMOCTh HEHpPOCETEBBIX MojeNel. Busyanusauust cTpyKTypbl U
IIpolLiecca aKTUBALUA HEUPOHHOU CETH.

Tewma 8. [TamsTh HEMPOCETEBBIX MOJIETIEH.
XpaHeHue acCcolMalnil U yIpaBJIeHHE MaMsAThI0 B HEUPOCETEBBIX MoAensax. [locTpoenue
aJlalITUBHBIX HEMPOHHBIX CETEM.

9. Tekymmii KOHTPOJIb O TUCHHUIINHE

Texymuii KOHTpOJIb MO AUCHUUIUIMHE MPOBOJUTCS ITIyTEM KOHTPOJIS MOCEIAeMOCTH,
NPOBEIEHUSI KOHTPOJBHBIX pPa0bOT, MPOBEPKU J1a0OPATOPHBIX pPAadOT B BUAE OOCYKACHHUS
aIrOpUTMa M pe3yJIbTaToOB €ro paboTHI.



10. IHops10k NpoBeeHUs] U KPUTEPUH OLeHUBAHUS MPOMEKYTOYHON aTTeCTAUM

DK3aMeH B TPEThEM CEMECTpE MPOBOAUTCS B MUChbMEHHOHN dopme 1o Ouneram. CTyaeHT
JOMyCKaeTcs K DJK3aMeHy B clilydae, eClIH OH cJal Bce JabopaTtopHbie paboTHI
DK3aMEeHAIMOHHBIA OMJIET COCTOUT M3 ABYX YacTeil. [IpogomkuTensHOCTh 9K3aMeHa 1,5 yaca.

[lepBas gacTh TpeACTaBISIET COOOM BOMPOC MO JIGKIIMOHHOMY Kypcy pasnuenoB 1-8,
nposepsronmx MOIIK-2.1. OTBeT Ha BONpOC NMEepBOil YaCTH A€TCS B BUJIE MIUCbMEHHOTO OTBETA
C Pa3BEPHYTHIM H3JIOKEHUEM MaTepHaa.

Bropas wacte comepkut oaHy 3anauy, nposepswouryro MOIIK-2.2, NOIIK-2.3 u UIIK-
2.2.  OtBer Ha BOMPOC BTOPOM YACTH MpPEANoaraeT mporpaMMHYI0 peaii3aliio npejiaraeMon
3aJaud C TEOPEeTUYECKUM OOOCHOBAHMEM pEIICHHS U HMHTEpHpeTanueil MoJydeHHBIX
pE3yNbTaTOB.

[IpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB!
1.Kaxas HeipoceTeBast MOZEb U3 IEPEUUCIICHHBIX B JIy4IlIel CTEIIEHN OAXOIUT IS

IIPOTrHO3NPOBAHNA BPEMCHHBIX HOCHeﬂOBaTeHBHOCTCﬁ?

a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3pIBaeTCsl HECKOJIHKO NPHUMEPOB M3 OOYyYalONed BBIOOPKH, HCIOJIB3YIONIUXCS IS
OJIHOMOMEHTHOTI'O pacueTa rpaJIueHTa U BECOB CETU?

3. [Touemy Mozenu Ha CBEPTOUHBIX HEHPOHHBIX CETSAX MOKA3BIBAIOT HAUIYUIINE [TOKA3ATEIH 110
KJaccu(puKanuy 0ObEeKTOB Ha H300PaKEHUSX 10 CPABHEHUIO C IPYTUMHU MOACTISIMHE?

a)OHM B BbICOKOW CTeneHW ONTUMWM3MPOBAHbLI AAA
0bpaboTkn  BeKTOpoB C
KaTeropuanbHbIMK NPU3HaKaMm

YMCNOBbIMNY, a He

b)OHKN o6nafatoT WKMPOKMM HABOPOM MHCTPYMEHTOB
npeobpasoBaHus NPU3HaKOBOro
KOTOpble MOXKET BapbMpoBaTb pa3paboTynk B Moaenu

MPOCTPaHCTBa,

C)OHM YYUTbIBAOT KOPpPenauno CMeXHbIX KOMNOHEHT
BEKTOpa

d)OHM ucnonb3yloT cywecTBeHHO 6osbliee YMUCIO
HacTpauMBaemblXx MapameTpoB, MO CPaBHEHUIO C
APYTMMU MOAENAMM

Pe3y.]'II>TaTBI OK3aMCHa OIIPCACIIAOTCA OIICHKaMH «OTIHUYHO», «Xopommo»,
«YOOBJICTBOPUTCIIBHO», «HCYAOBJIICTBOPUTCIIHHO). HUroropas oIleHKa BBICTABISICTCS Kak
CpeI[HeapI/I(l)MeTI/I‘-ICCKOG o pe3yjibTaTaM  KOHTPOJIbHBIX U J'Ia60paTOpHI>IX pa60T n

HK3aMEHALIMOHHOW OLIEHKH C OKPYIJIEHHEM 0 OJMKaiIiero nemnoro.

11. YueOHO-MeTOOAMYECKOE 00eceueHne

OIIGHO‘-IHBIG Mareprajibl TCKYHIErO KOHTPOJIA U HpOMC)KYTOLIHOI\/’I arrecraiiuu 110

IUCILIUILINHE.

12. Mlepeuyens y4ueOHOii TUTEpaTYyphI U pecypcoB ceTu UHTEepHeT

a) YueOHas W y4eOHO-METOJHMYECKas JUTepaTrypa, y4eOHO-METOAMYECKHE U ApYyrue
MaTepHualbl, HEOOXOIUMBIE [Tt N3YYIEHUS TUCITUITNHBL:
1. JIxoon I'pac. Data Science: Hayka o maHHbIX ¢ Hyns. 2-e¢ m3nanme. — CI16: BXB-

[TerepOypr, 2021. — 416 c.

2. Cebactbsan Pamka, Baxun Mupmpxamunu. Python u mammuHOoe oOyuenue. — M.:

HwnanekTtuka, 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. ['mybokoe oOyuenue 6e3 matemaTuku. Tom 1. OcHoBel. — M.: JIMK
ITpecc, 2020. — 580 c.

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

8. Su I'yndemnoy, Momya benmkuno, Aapon Kypewins . ['mybokoe oOydenue. Bropoe
1BETHOE 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 Hlomne. ['mybokoe oOyuenne Ha Python. — CII6: ITutep, 2018. — 400 c.

0) Pecypcer cetn IHTepHET, HEOOXOAUMBIE JJIsI H3YYCHUS TUCIUTUIHHBL:

HaumenoBanue Ccbuika Ha pecypce JocTtynHocTh
(cBOOOAHBIN HOCTYI/
OrPAHMYCHHBIH JOCTYII)

1 2 3

HNudopmanuoHHO-CIPABOYHbIE CHCTEMbI

Heiiponnsie cetn https://moodle.ido.tsu.ru/cour | CBoGoaHbII JOCTYII
se/view.php?id=1400

JIeKIIMOHHBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHUYEeHHBIN JOCTYII

MPAKTUYECKHE 3aJaHuUs se/view.php?id=1168

CKBOT AI 1: OcHoBHEBIE
KOHIICTIIIMK COBPEMEHHOTO
HMCKYCCTBEHHOT'O MHTEJIJICKTA

JIeKIIMOHHBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHMYEeHHBIN JOCTYI
NpaKTUYECKHUE 3aTaHus se/view.php?id=1169
CKBOT AI 2: CoBpeMeHHBIE
UHCTPYMEHTBHI MOJICPIKKU
pa3paboTKu CUCTEM
UCKYCCTBEHHOTO MHTEJICKTA

JIeKIIMOHHBIHN KypC U https://moodle.ido.tsu.ru/cour | orpaHUYEeHHBIN TOCTYII
MPAKTUYECKHUE 3aIaHUS se/view.php?id=11701168
CKBOT AI 3: PazpaboTtka

NPUIIOKEHUN UCKYCCTBEHHOTO

WHTEIJUIEKTa
JIEKIIMOHHBIN KYpC U https://moodle.ido.tsu.ru/cour | orpaHUYEeHHBIN TOCTYII
MPAKTUYECKHE 3a/IaHuUs se/view.php?id=1171

CKBOT Al 4:

N cKyCCTBEHHBIN UHTEIJIEKT B
3aauax KkubepOe30macHOCTH

JIeK1MOHHBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHUYEHHBIH JOCTYI
MPAKTUICCKHE 32 TaHUS se/view.php?id=1172



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
https://moodle.ido.tsu.ru/course/view.php?id=1172
https://moodle.ido.tsu.ru/course/view.php?id=1172

CKBOT AI 5: IIpuno6perenue
3HAaHUH B CHCTEMAX
MCKYCCTBEHHOT'O MHTEJIJICKTa

DJIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI
Hayunas oubnuorexa TT'Y https://www.lib.tsu.ru/ CBOOOTHBIN JOCTYII
DNEKTPOHHO-ONOIMOTeYHAs https://e.lanbook.com/ OO6menocTymnHas c

cucrema «JIaHp»

aBTOpHSaHHeﬁ, I10 ITOAITHUCKE

KubepJlennnka

https://cyberleninka.ru/

CBOOOAHBIN TOCTYI

IIpodeccuonaibHblie 6a3b1 JAHHBIX

NcKkyCCTBEHHBIN MHTEIEKT U
chepsl ero  MpPUMEHEHUS.
HoBoctn pa3paboTku
KBaHTOBBIX KOMITBIOTEPOB.
NccenenoBanus
HUCKYCCTBEHHBIX HEUPOHHBIX
ceTen.

https://ai-news.ru

CB0OOAHBIIi AOCTYI

[Topran MHPOBBIX

COPEBHOBAaHUW KOMAaHJI IO
DM

https://www.kaggle.com/

CBOOOIHBII JOCTYTI

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTUH

a) JJMIICH3NOHHOC 1 CB060I[HO pacapocTpaHiaCMOC IIPpOrpaMMHOC obecneyeHue:

—Ilpu ocyiecTBICHHH 00Pa30BaTEIBLHOTO IMPOIECCa MCIONB3YETCsS OOJIAUHBI CEpBHUC
Google Colab, maker Anaconda (Python, R), 6ubaroreku s riaybokoro ooyuenus Tensorflow,

Keras, Pytorch, cepsucet OpenAl.);

14. MaTepuaabHO-TeXHHYECKOe obecrieueHme

AyauTtopun Uil IPOBECHUS 3aHATUHN JIEKIIMOHHOTO TUIIA.

AymuTtopun JUIsl IpoBeeHUsT Ja00paTOPHBIX 3aHATUHA, WHAMBUIYAIbHBIX U TPYHIOBBIX

KOHCYJIBTALNH, TEKYILIEr0 KOHTPOJIS ¥ IPOMEKYTOYHOU aTTECTALUH.

ITomerieHust U1l caMOCTOSITENNbHONW paboThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTH VHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K

I/IH(l)OpMaI_II/IOHHBIM CIIPpaBOYHbIM CUCTCMaM.

15. Undopmanus o paspadorunkax

Axkcénos Cepreii BragumupoBuy — KaHA. TEXH. HayK, JOLUEHT Kadeapbl TEOPETUYECKHX

ocHoB uHpopmaruku TI'Y.



https://www.lib.tsu.ru/
https://e.lanbook.com/
https://cyberleninka.ru/
https://ai-news.ru/

