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1. leab ¥ n1aHUPYeMble Pe3yJbTaThl 0CBOEHHUS THCHMIIIMHBI

[enbro 0OcBOEHUS AUCHUILINHBI SBJSETCS POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

—IIK-3 —Cnoco0eH  OCYIIECTBIATH  HAYYHO-HCCIIEAOBATENILCKAE U OIBITHO-
KOHCTPYKTOpPCKHE pa3pabOTKH KaK MPU HUCCIEAOBAHUN CAMOCTOSTENIbHBIX TEM, TaK U pa3paboTKu
110 TEMAaTUKE OPTaHU3AIUH.

Pe3ynbraramMu 0CBOEHUS IHMCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

HIIK-3.1 OcymectBisieT mnpoBeaeHHe padoT 1Mo o00paboTKe W aHaJIM3y Hay4dHO-
TEXHUYECKOH MH(OPMAIH U Pe3yIbTaTOB HCCIIECIOBAHUN.

2. 33}13‘[“ OCBOCHHUA TUCHHUIIIIMHDBI

OOyuuTh CTYACHTOB OCYLIECTBIATh PAaOOTHI IO HCCIENOBAHUIO OOJBIIUX JAaHHBIX C
IIPUMEHEHHUEM TEXHOJIOTUH HEHPOHHBIX ceTell U pa3padaThlBaTh MHTEIIEKTYAJIbHbBIE CUCTEMBI C
UCIIONIb30BaHUEM HHCTpyMeHTapusi OuOnuoTrek Python, R, myOGmuuHBIX OOMaYyHBIX CEpBUCOB,
OLIeHUBATH 3(H(HEKTUBHOCTH MX PaOOTHI M BHEAPATH B MPHIIOKEHHUS:

— 00y4UTh CTYAEHTOB BBIABIATH, (OPMHPOBATH U COIJIACOBBIBATH TpPEOOBAaHUS K
pe3yabTaTaM aHATUTHYECKUX padOT C MPUMEHEHUEM TEXHOJIOTHI HEHPOHHBIX CETEH;

— 00y4YHUTh CTY/AEHTOB NPUHIIMIIAM [UIAHUPOBAHMS M OPTaHU3ALMK aHATUTUYECKUX PaboT
C UCIIOJIB30BAHUEM TEXHOJOTUM HEUPOHHBIX CETEH;

— 00y4YMTh CTYAECHTOB MOATOTABIMBATH JAHHBIEC JUIS MIPOBEACHUS aHATUTHUUYECKUX PabdoT
10 UCCJIEI0OBAaHUIO OOJIBIINX IAHHBIX METOJJaMH HEUPOHHBIX CETEH;

— OOy4yHuTb CTYIEHTOB IPOBOAMUTH AHAIUTHYECKOE MCCIIEOBaHUE M pPa3pabaThiBaTh
IPWIOKEHUSI C IPUMEHEHUEM TEXHOJIOTUI HEHPOHHBIX CETEH B COOTBETCTBUM C TPEOOBAaHUSIMU
3aKa34yMKa.

3. MecTo AUCUMIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuumniuHa OTHOCHTCS K 4YacTh 00pa3oBaTeNbHOW MporpaMMbl, (GOpMUPYEMOid
Y4acCTHHUKaMHU O0Opa30BaTENIbHBIX OTHOIICHHM, TIpeAsiaraeTcsi OOydJaronuMcs Ha BBIOOD.
JucuunnuHa BXOAUT B MOAyJIb BBeieHHE B NCKYCCTBEHHBIN MHTEIJIEKT.

4. Cemectp(bl) ocBOeHMA M (hpopMa(bl) NPOMEKYTOYHOI aTTeCTALMHU N0 JMCIUIIIHHE

CenpMoii ceMecTp, IK3aMEH

5. BxoaHblie Tpeﬁonamm AJIA OCBOCHUSA JUCHUIIJIUHBI

Jlis  yCHemHoro OCBOEHHUS AUCHUIUIMHBI TpeOYyIOTCS pe3ynbTaThl OO0y4eHHsS IO
ciaenyomuM aucuuruiiHaM: CTaTUCTHYECKHE METOAbl MallMHHOTO 00ydeHus, BBenenue B
VMHTEJUICKTYAJIbHBIN aHaIU3 TaHHBIX.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM TNCUMILIUHBI

OO61ast Tpy10€MKOCTh TUCHUTUTHHBI COCTaBIsIeT 4 3.€., 144 yacoB, U3 KOTOPBIX:
-JIeKIu: 32 4.
-IpaKTU4YecKue 3aHsaTus: 16 u.
B TOM YHCJIe TTPaKTHIECKast MOATOTOBKA: 16 4.
O06beM caMOCTOATENBbHOM pabOThI CTY/IEHTA ONpeIeNieH YIeOHBIM IJIaHOM.



8. Conep:xkaHue TMCHUILUIMHBI, CTPYKTYPUPOBAaHHOE M0 TeMaM

Tema 1. OCHOBBI HEPOKOMITBIOTEPHBIX BHIYMCIICHUM.
OcCHOBHBIE TIOJIOXKEHUST HEUpOCeTeBbIX BbIUMCICHUM. OCHOBBI MPOECKTHPOBAHUS
HEHPOCETEBBIX APXUTEKTYD.

Tema 2. HelipoHHbIE ceTH BCTPEUHOI'O paCIpPOCTPAaHEHHUS.
Hactpoliika apXuTeKTypbl W aIrOPUTMbl HACTPOMKH HEUPOHHBIX CETEH BCTPEUYHOIO
pacnpoctpanenus. [loctpoeHune HelipoceTeBOro perpeccopa.

Tema 3. AnropuTMBI ONITUMHU3AIMH B 00y4EHUN HEUPOCETEBBIX MOJICIIEH.
OntuMuzaTopbl  00ydYeHUST HEMPOHHBIX ceTei. lccnemoBaHwe apXUTEKTyp U
ONTUMHU3ATOPOB HEMPOHHOMU CeTH — Kilaccu(uKaTopa i NoBbIIEeHUS €€ Y3PPEeKTUBHOI pabOTHI.

Tema 4. PexyppeHTHbIE HEHPOHHBIE CETH.
Heilponnsle cetu ¢ oOpaTHbIMM CBs3siMU. HacTpoiika pexkyppeHTHOH HelpoceTu ais
HCCJIEJOBAHNS CUTHAJIOB

Tema 5. CBepTouHbIE HEHPOHHBIE CETH.
CBepToyHbIE HEWPOHHBIE CETH W aBTOSHKOJAEpHL. MccnemoBanue u300paskeHUI
CBEPTOYHBIMU HEHPOHHBIMH CETSIMH.

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

Heiiponnsie cetn, oOydaromuecs 0e3 yuuTelns U ¢ MOJIKpeIiCHHeM. Brinenenue rpymm
00BEKTOB C MOMOIIBIO CAMOOPTaHU3YIOIIUXCSI HEUPOHHBIX CETeH.

Tema 7. Buzyanuzanuus u 00bCHUMOCTb HEHPOHHBIX CETEH.
Busyanuzanus 1 00bICHUMOCTh HeHpoceTeBbIX Mojeneil. Busyanuzanus cTpykTypsl U
[poLEecca aKTUBAlMA HEUPOHHOU CETH.

Tema 8. [TamaTh HelipoceTeBbIX MOIETEH.
XpaHeHue accolMalMil U yIpaBlIeHUE NaMATbIO B HepoceTeBbIX Moaensax. [loctpoenue
aJalITUBHBIX HEHPOHHBIX CETEM.

9. Tekymmii KOHTPO.Jb MO JUCHUILIIHHE

Texkymuil KOHTpOJb MO AUCIUIUIMHE MPOBOJUTCS IYTEM KOHTPOJS IOCEHIaeMOCTH,
MPOBEICHUST KOHTPOJIBHBIX pPabOT, MPOBEPKU JAOOpPATOPHBIX pPabOT B BHUAE OOCYXKIEHUS
aNropuT™Ma W pe3ynpTaToB ero padotel. [IpakThdeckass MOArOTOBKA OIICHMBAETCA IO
pe3ynbTaTaM BBITIOJHEHHBIX MPAKTHYECKUX padoT.

10. INops10k NpoBeeHUs] U KPUTEPUH OLeHUBAHUS MIPOMEKYTOYHON aTTeCTALUM

DK3aMeH B TPEThEM CEMECTpe IMPOBOAUTCSA B MUCbMEHHOU (opme no ounetam. CTyaeHT
JIONTyCKaeTcsl K OJK3aMeHy B cly4yae, €CIM OH cJal Bce JlabopaTopHble palOTHI.
DK3aMeHAIMOHHBINA OMJIET COCTOUT U3 ABYX 4yacTel. [IpogomkurensHOCTh 9K3aMena 1,5 Jaca.

IlepBass yacTp mpexacrtaBisgeT coOOW BONMPOC MO JEKIHMOHHOMY Kypcy pasaenoB 1-8,
nposepstonx WITK-3.1. OTBeT Ha BOMPOC MEPBO YaCTH JAeTCs B BHJIE MUCHBMEHHOTO OTBETA C
pPa3BEPHYTBHIM U3JI05KEHUEM MaTepuasa.



Bropas uacth comepxuT oAHy 3amady, nposepsiomryto MIIK-3.1.0tBeTr Ha Bompoc
BTOPOH 4YacTW MpeArnosiaraeT MPOrpaMMHYIO0 —pealu3aluio IpeajaraéMod 3agadud ¢
TEOPETUYECKUM 00OCHOBAaHHMEM PEIICHUS U HHTEPIPETAIlel OTYYeHHBIX PE3yIbTaTOB.

IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB:
1.Kaxas HelipoceTreBast MOEIb U3 IEPEUUCIIEHHBIX B JIy4IlEH CTEIIEHN MOAXOIUT JUIs
IIPOrHO3UPOBAHMS BPEMEHHBIX II0CIIEI0BATEIBHOCTEN?

a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3bIBaeTCsl HECKOJIBKO NMPHUMEPOB M3 OOYyYaroled BBIOOPKH, HCHOJIB3YIOUIUXCS IS
OJIHOMOMEHTHOI'O pacyeTa rpaJIueHTa U BECOB CETU?

3. ITouemy MozenM Ha CBEPTOUYHBIX HEHPOHHBIX CETAX MOKA3BIBAIOT HAUIYUIINE I10Ka3aTeIu
10 Kjaccu(uKauy 0ObEKTOB Ha H300PaKEHUSAX 110 CPABHEHUIO C IPYTUMHU MOJACIISIMH?

a)OHM B BBICOKOM CTEMEHH ONTUMUZUPOBAHBI JIJIS
00pabOTKH  BEKTOPOB  C
KaTeropruaabHBIMA IPU3HAKAMHU

YHCJIOBBIMH, a HC

b)OHM 00a7al0T MIMPOKUM HA0OPOM HHCTPYMEHTOB
npeoOpa3oBaHdss — MPU3HAKOBOTO POCTPAHCTBA,
KOTOPBIC MOYKET BAPLUPOBATH Pa3pabOTIHK B MOACIIH

¢)OHH YYHUTBIBAIOT KOPPEISILUIO CMEKHBIX KOMIOHEHT
BEKTOpa

d)OHE WCIONB3YIOT CYIIECTBCHHO O0JbIIee YHCIIO
HAacTpanBaeMbIX MapaMeTpoB, II0 CPaBHEHHIO C
JOPYTUMHU MOJIETISIMH

Pesynbrarel  3K3amMeHa  ONPEAENSIOTCS  OIEHKAMH  «OTJIMYHO»,  «XOPOIIO»,
«YIOBJIETBOPUTEIILHO», «HEYIOBJIETBOPUTEIbHO». MTOroBass OLIEHKa BBICTABISAETCA KaK
cpenHeapuMeTHdYecKoe IO  pe3yiabTaTaM KOHTPOJBHBIX U JIa0OpaTOpHBIX paboT U

AK3aMEHAIIMOHHOM OIIEHKH C OKpYTIJICHUEM 10 OmKamiIero OcJIoro.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

OueHouHble Marepuanbl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOM aTTecTaluu 10
JUCITATIIIVHE.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) YueOHasg MU yueOHO-METOJIMYECKas JHUTepaTrypa, y4eOHO-METOJIUYECKUuEe U JApyrue
MaTepHalibl, HEOOXOIUMBIE JUTSl U3YUYEHUS TUCLUIIINHbL:

1. JIxxoan I'pac. Data Science: Hayka o nanneix ¢ Hyns. 2-e uzganue. — CI16: BXB-
[TerepOypr, 2021. — 416 c.

2. Cebactpan Pamka, Baxung Mupmxanunu. Python m mammuHOe oOydenue. — M.:
Juanextuka, 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. Duapro ['maccuep. ['mybokoe oOyuenne 6e3 marematuku. Tom 1. OcHoBel. — M.: JIMK
I[pecc, 2020. — 580 c.



7. Dunpro I'maccuep. I'myOGokoe oOydenune Oe3 marematuku. Tom 2. Ilpaktuka. — M.:
JAMK 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 lHTepHET, HEOOXOAUMBIE JJISI H3YYSHUS TUCHIUTUINHBL:

HaumenoBanue Ccbuika Ha pecypce JocTynHocTh
(cBoOOaHBINM HOCTYI/
OrpaHUYeHHbI J0CTYI)

1 2 3

HNHudopmanuoHHO-CIPABOYHBbIE CHCTEMbI

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

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

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

CKBOT AI 1: OcuoBHEBIE
KOHIICTIIIMK COBPEMEHHOTO
MCKYCCTBEHHOT'O MHTEJIJICKTa

JIeKIIMOHHBIHN KypC U https://moodle.ido.tsu.ru/cour | orpaHUYEHHBIH JOCTYI
NPaKTUYECKHUE 3aTaHus se/view.php?id=1169
CKBOT AI 2: CoBpeMeHHBIE
UHCTPYMEHTHI MTOIICPKKU
pa3paboTKu CUCTEM
UCKYCCTBEHHOT'O MHTEJICKTA

JIeKIIMOHHBIHN KypC U https://moodle.ido.tsu.ru/cour | orpaHUYEeHHBIN TOCTYI
MPAKTUYECKHE 3a/IaHuUs se/view.php?id=11701168
CKBOT AI 3: PazpaboTtka

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

UHTEJICKTA

JIeKIIMOHHBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHMYEeHHBIN JOCTYI
MPAKTUYCCKHE 32 IaHUS se/view.php?id=1171

CKBOT Al 4:

N cKkyCCTBEHHBIN UHTEIJIEKT B
3amauax KkubepOe30macHOCTH

JleK1MOHHBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHUYEHHBIH JOCTYI
MPAKTUICCKHE 32 TaHUS se/view.php?id=1172
CKBOT AI 5: TIIpuno6petrenue
3HAaHUH B CHCTEMax

UCKYCCTBEHHOTO MHTEJUICKTA

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Hayunas 6ubnunoreka TI'Y https://www.lib.tsu.ru/ CBOOOIHBIH JOCTYIT
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DNEeKTPOHHO-ONOIMOTeYHAs
cucrema «JIaHb»

https://e.lanbook.com/

OOuenoctynHas
aBTOPH3AIMEH, 10 MTO/ITHUCKE

C

KubepJlennnka

https://cyberleninka.ru/

CB0OOAHBIH AOCTYI

IIpodeccuonaibabie 6a3b1 JAHHBIX

NckycCcTBEHHBIN MHTEUICKT U

https://ai-news.ru

CBOOOAHBIN TOCTYIT

cheppl ero  MpPUMEHEHHUS.

Hosoctn pa3paboTKu

KBAHTOBBIX KOMITHIOTEPOB.

Uccnenosanus

UCKYCCTBEHHBIX  HEHPOHHBIX

ceTeil.

[Topran MUpOBBIX | https://www.kaggle.com/ CBOOOIHBII JOCTYTI
COPEBHOBAaHUW KOMAaHJl IO

DM

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHA

a) JIMIICH3MOHHOE ¥ CBOOOHO PacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHUE:
—IIpu ocymiecTBieHHH O0pa30BaTEIBHOIO IMPOIECCa UCIOIb3YeTCsl 00JIaYyHBIA CEPBUC
Google Colab, maker Anaconda (Python, R), bubnnoreku mis rimy6okoro ooy4denus Tensorflow,
Keras, Pytorch, cepsrcet OpenAl.);

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

AyauTopuu Uil IPOBEIEHUS 3aHATUH JIEKIMOHHOTO THIIA.
AyauTOpuu s TPOBEACHHS JTaOOPATOPHBIX 3aHATUN, UHAMBUAYATbHBIX U TPYIIOBBIX
KOHCYJIbTAIIUH, TEKYILETO KOHTPOJIS U IPOMEKYTOUHON aTTECTALUH.
[Tomerienust i caMOCTOSITENIBHOW paOOThI, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOU
JIOCTYNIOM K ceTH VHTepHET, B 3IIEKTPOHHYI HWH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
MH()OPMAIIMOHHBIM CIPABOYHBIM CHCTEMAaM.

15. Uupopmanust o pazpadoTynukax

AxkcénoB Cepreii BnagumupoBud — KaHJ. TEXH. HayK, JOIEHT Kadeapbl TEOPETUUECKUX

ocHoB uH(opmaTuku TI'Y.
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