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1. leab ¥ NIaHUPYeMble Pe3yJabTaThl 0CBOEHUS THCIUIIMHbI

[enbro 0OcBOEHUS AUCHUILINHBI SBJSETCS POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

—IIK-3 — CnocobeH OCYIIECTBIISATh HAYYHO-HCCIEIOBATEIbCKUE U OIBITHO-
KOHCTPYKTOpPCKHE pa3pabOTKH KakK MPH HUCCIEI0BAHUN CAMOCTOSITENIbHBIX TEM, TaK U pa3paboTKu
10 TEMAaTUKE OpraHU3aliH.

HIIK-3.1 OcymectBisieT mnpoBeaeHHe padoT Mo o00paboTKe W aHaIM3y Hay4dHO-
TEXHUYECKOH MH(OpMAIMK U Pe3yIbTaTOB HUCCIIEIOBAHU.

Pe3ynbraramMu 0CBOEHUS IHMCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HIIK-3.1 3HaeT kaK OCYMIECTBIATh MPOBEICHHE pabOT 10 00pabOTKE M aHATN3Y HAYYHO-
TEXHUYECKOH MH(OpMAIMK U Pe3yIbTaTOB HUCCIIEIOBAHU.

2. 33}13‘[“ OCBOCHHUA TUCHHUIIIMHBI

OOyuuTh CTYACHTOB OCYLIECTBIATh PaOOThI IO MCCIIENOBAHUIO OOJBIIUX JAHHBIX C
IIPUMEHEHUEM TEXHOJIOTUH HEHPOHHBIX ceTel U pa3padaThiBaTh MHTEIUIEKTYalIbHbIE CUCTEMBI C
UCIIOJIb30BaHUEM HHCTpyMeHTapus Oubmuotexk Python, R, myOGmuuHBIX 0OMaYyHBIX CEPBHCOB,
OLIeHUBATh 3()(HEKTUBHOCTH MX PaOOTHI M BHEAPATH B MPHIIOKEHHUS:

— 00y4UTh CTYAEHTOB BBIABIATH, (OPMHPOBATH U COIJIACOBBIBATH TpPEOOBAaHUS K
pe3yabpTaTaM aHATUTHYECKUX PabOT C MPUMEHEHHEM TEXHOJIOTUN HEHPOHHBIX CETEH;

— 00y4YHUTh CTY/IEHTOB NMPUHIMIIAM [UIAHUPOBAHMSI M OPTaHU3ALMK AHATUTUYECKUX paboT
C UCIIOJIB30BAHUEM TEXHOJOTUM HEUPOHHBIX CETEH;

— 00y4YUTb CTY/IE€HTOB OATOTABIMBATH JAHHBIE JJIS IPOBEACHUS aHAIUTUYECKUX paboT 1o
UCCJIEIOBAHMIO OOJIBIINX JAHHBIX METOAAMH HEHPOHHBIX CETEH;

— OOy4yHuTb CTYIEHTOB IPOBOAMUTH AHAIUTHUECKOE MCCIEOBaHUE M pa3pabaThiBaTh
IPWIOKEHUSI C NPUMEHEHUEM TEXHOJIOTUI HEHPOHHBIX CETEH B COOTBETCTBUM C TPEOOBAaHUSIMU
3aKa34yMKa.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuumiauHa OTHOCHTCS K dYacTh 00pa3oBaTeNbHON MpOrpaMMbl, (QopMupyeMon
YYaCTHHUKaMHU O0Opa30BaTENIbHBIX OTHOIICHHM, TIpeAsiaraeTcsi OOydJaronuMcs Ha BBIOOD.
JucuuninuHa BXOAUT B MOAYJb BBeieHNe B MCKYCCTBEHHBIN UHTEIJICKT.

4. Cemectp(bl) ocBOeHMA M (popMa(bl) MPOMEKYTOYHOMN aTTECTALMHU 1O JMCHHUIJIMHE

CenpMoii ceMecTp, IK3aMEH

5. BxoaHblie Tpeﬁonamm AJIA OCBOCHUSA JUCHUIIJIUHBI

Jlis  yCHemrHoro OCBOEHHUS JAUCHUIUIMHBI TpeOYyIOTCS pe3ynbTaThl O0y4eHHs IO
ciaenyomuM aucuurinHaM: CTaTUCTUYECKHE METOAbl MAallMHHOTO 0OydeHusi, BBenenue B
MHTEJUICKTYAJIbHBIN aHaIU3 TaHHBIX.

6. SI3bIK peajau3anun

Pycckuit

7. O0beM TNCUMILIUHBI

OO01mast Tpy10€MKOCTh TUCIUTUTHHBI COCTaBIsIeT 4 3.€., 144 yacoB, U3 KOTOPBIX:
-JIeKIu: 32 4.
-IpakTU4YecKue 3ausaTus: 16 .
B TOM YHCJIe TTPaKTHIeCKast MOATr0TOBKa: 16 4.
O0beM caMOCTOSATENBHON padOThI CTYIEHTA ONpeIeNieH YUeOHBIM IJIaHOM.



8. Conep:xkaHue TMCHUILUIMHBI, CTPYKTYPUPOBAaHHOE M0 TeMaM

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

Tema 2. HelipoHHble CETH BCTPEUHOTO PACIPOCTPAHEHUS.
Hactpoliika apXuTeKTypbl W aJrOpPUTMbl HACTPOMKU HEUPOHHBIX CETEH BCTPEYHOIO
pacnpoctpanenus. [loctpoeHune HelipoceTeBOro perpeccopa.

Tema 3. AnropuTMBI ONITUMHU3AIMH B 00y4EHUN HEUPOCETEBBIX MOJICIIEH.
OntumuzaTopbl  00ydeHUsT HEWpOHHBIX ceTedl. McciaenoBaHue  apXHTEKTyp H
ONTUMHU3ATOPOB HEMPOHHOM 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.
CBepro4yHble HEWPOHHBIE CETH W AaBTOSHKOJEpHL. McciemoBaHue u300paxKeHUi
CBEPTOYHBIMU HEHPOHHBIMH CETSIMH.

Tema 6. O0yuenue 6e3 yuutenst u 00y4eHHE ¢ TTOJKPETVICHUEM B HEHPOCETEBBIX MOJICTISX.
Heiiponnsie cetu, obydaromuecs 0e3 yuuTens U ¢ MOJAKpEIUieHneM. Breiienenue rpymi
00BEKTOB C IIOMOIIHI0 CAMOOPTAHU3YIOIIUXCSI HEUPOHHBIX CETEH.

Tema 7. Buzyanuzauus u o0bICHUMOCTb HEHPOHHBIX CETEH.
Busyanuzanus u 00bICHUMOCTh HelpoceTeBbIX Mojenell. Busyanusauus cTpykTypsl U
IIpoliecca aKTUBALIMA HEUPOHHOM CETH.

Tema 8. [TamMATH HEHPOCETEBBIX MOJEIEH.
XpaHeHne acCOIMalMi U yIpaBJIEHHE NaMAThIO B HEWpoceTeBbIX Moaeiax. [loctpoenune
aJalTUBHBIX HEHPOHHBIX CETEH.

9. Tekymmii KOHTPOJIb MO0 NUCHHUIINHE

Tekymuii KOHTPOJb MO JIUCHMUIUIMHE MPOBOJUTCS NYTEM KOHTPOJA MOCEIIAEMOCTH,
MPOBEJCHUST KOHTPOJBHBIX paboOT, TPOBEpPKH TabOpaTOpHBIX paboOT B BHIE OOCYXKIEHUS
aIropuTMa U pe3yabTaToB ero padoTsl. [IpakTHyeckas moAroToOBKa OLEHUBAETCS 110 pe3ysIbTaTaM
BBITIOJTHEHHBIX MPAKTUYECKUX PadoT.

10. Iops10K NpOBeeHUsI U KPUTEPUH OLEHUBAHUSI IPOMEKYTOUYHON aTTeCTAIUH

DK3aMeH B TPETbEM CEMECTpE MPOBOAUTCS B MUCbMEHHOU (opme no 6uineram. CTyneHT
JIOTTYCKaeTcs K SK3aMEHY B cilydyae, eCiIM OH cAall Bce JabopaTtopHble paboThl. DK3aMEeHalMOHHBIN
ouner coctout U3 AByX 4acreil. [IpogomkuTenbHOCTh 9k3aMeHa 1,5 vaca.

[lepBass wacTp mpexncraBisgeT co0O BOMPOC MO JIEKIMOHHOMY Kypcy paszienoB 1-8,
nposepsitonux UITK-3.1. OTBeT Ha BOIpOC MEepBO YacTu JaeTcs B BUJIE MTUCBMEHHOTO OTBETa C
pa3BEepHYTHIM U3JI0)KEHUEM MaTepuaa.

Bropas yacte comepxut ofHy 3anauy, nposepstouryto MITK-3.1.0tBeT Ha Bonpoc BTopoi
YacTH TMpeArnojiaraeT NpPOrpaMMHYI0 pealu3alfio IpepiaraeMoi 3aladyd C TEOPETUYECKUM
000CHOBAHMEM peEIICHUS U HHTepIpeTaleil MoTy4eHHbIX pe3yIbTaToB.



[TpumepHbIil TEpedeHb TEOPETUYECKUX BOIIPOCOB:
1.Kakas HeiipocereBast MOIeNb U3 IEPEUUCIICHHBIX B JIyYIlEH CTETIEHU MOJAXOIUT JIJIs

IIPOrHO3MPOBAHUS BPEMEHHBIX IIOCIIE10BATEIbHOCTEN?

a) Single-Layer Perceptron

b) CNN

c) LSTM

d) Multi-layer Perceptron

2. Kak Ha3bIBaeTCsl HECKOJIHKO NPHUMEPOB M3 OOYyYaroled BBIOOPKH, HCHOIB3YIOUIUXCS IS
OJIHOMOMEHTHOI'O pacyeTa rpaJIueHTa U BECOB CETU?

3. HO‘-IGMy MOZCIIN Ha CBEPTOYHBIX HGprOHHBIX CCTAX IMOKAa3bIBAKOT HAMJTYYIIUC ITOKA3aTCIN

1o KJ'IaCCI/I(l)I/IKaI_II/II/I 00BEKTOB Ha I/I306pa}KeHI/IHX I10 CPAaBHCHUIO C IPYTUMU MO,I[GJ'ISIMI/I?

a)OHM B BbICOKOW CTENeHW OMTUMMU3MPOBAHbI ANA
06paboTKM  BEKTOPOB  C  YMCNOBbIMM, a  He
KaTeropuasbHbIMW NPU3HaKaMM

b)OHM 06napaloT WHMPOKMUM HABOPOM MHCTPYMEHTOB
npeobpasoBaHus NPU3HaKOBOro
KOTOpble MOXKET BapbMpoBaTb pa3paboTunk B Moaenu

MPOCTPaHCTBa,

C)OHM YYUTbIBAOT KOPPEeNnALUno CMeXHbIX KOMNOHEHT
BEKTOpPa

d)OHM ucnonb3yloT cywecTBeHHO 6o0Jbliee YMUCIO

HaCTpanBaembIX nNapameTpoB, MO CPaBHEHUWD C

APpyrmmmn moaenamu

Pesynbpratel  9K3aMeHa ~ ONPEAENSAIOTCA  OLGHKAMH  «OTIUYHO»,  «XOPOILOY,
«YIOBJICTBOPUTEILHO», «HEYIOBJICTBOPUTEILHOY». MTOroBass oOllEHKAa BBICTABIACTCAS KAk
cpenHeapudmeTryeckoe MO  pe3yibTaTaM KOHTPOJBHBIX M JIabopaTOpHBIX paboT U

HK3aMEHALIMOHHON OLIEHKH C OKPYIJIEHUEM J10 OJmKaiIlero 1esoro.

11. YueOHO-MeTOOANYECKOE 00eceueHne

a) DJIEKTPOHHBINA YUEOHBIN KypC MO JUCIUIUIMHE B 2JIEKTPOHHOM yHHBepcuTeTe «Moodle»
0) OrieHOUHBIE MaTepHallbl TEKYHIEro KOHTPOJS M MPOMEKYTOYHOW aTTECTAllUH T10
JTUCIUTIITAHE.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) YueOHasg M ydeOHO-METOJIMYECKas JHUTeparypa, y4eOHO-METOJIUYECKUEe U JApyrue
MaTepHalibl, HEOOXOIUMBIE JUIS U3YYEHUS TUCLUITIINHbL:

1. JIxxoan I'pac. Data Science: Hayka o nanneix ¢ Hyns. 2-e u3ganue. — CI16: BXB-
[TerepOypr, 2021. — 416 c.

2. Cebactpan Pamka, Baxung Mupmxanunu. Python m mammnHOe oOyuenue. — M.:
Huanextuka, 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 ['maccuep. ['my6okoe oOydenue 6e3 maremaTuku. Tom 1. OcHoBbl. — M.: JIMK
ITpecc, 2020. — 580 c.

7. Ouapro 'maccuep. ['mybokoe oOydyenne 6e3 marematuku. Tom 2. [Ipaktuka. — M.: IMK
IIpecc, 2020. - 612 c.



8. Su I'yndemnoy, Nomya benmkuo, Aapon Kypsumis . I'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 Hlomre. I'mybokoe oOyuenue Ha Python. — CII6: ITutep, 2018. — 400 c.

0) Pecypcer cetn MlHTepHET, HEOOXOAUMBIE JJISI H3yYSHUS TUCHIUTUINHBL:

HaumenoBanmue Ccbuika Ha pecypce HocTynHocTh
(cBoOOaHBIN HOCTYI/
OrpaHUYeHHbI J0CTYI)

1 2 3

NudopmanuoHHO-CIPABOYHbIE CHCTEMbI

Heiiponnsie cetu 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 3aIaHuUs se/view.php?id=1168

CKBOT AI 1: OcHoBHEIE
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 MOICPKKU
pa3paboTKu CUCTEM
UCKYCCTBEHHOT'O MHTEJICKTA

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

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

UHTEIICKTA

JIeKIIMOHHBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHMYEeHHBIN JOCTYI
MPAKTUYCCKHUE 3aTaHUS se/view.php?id=1171

CKBOT Al 4:

HcKycCTBEHHBIN MHTEIIEKT B
3agadax KuOepOe30MmacHOCTH

JIeK1MOHHBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHUYEHHBIH JOCTYI
MPAKTUYCCKHE 32 TaHUS se/view.php?id=1172
CKBOT AI 5: IIpuo6petrenue
3HAaHUH B CHCTEMax

UCKYCCTBEHHOTO MHTEJICKTA

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

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

https://e.lanbook.com/

OOuenoctynHas c
aBTOPH3AIMEH, 10 MTO/ITHUCKE

KubepJlennnka

https://cyberleninka.ru/

CB0OOAHBIH JOCTYI

IIpodeccuonasibHbie 6a3b1 JAHHBIX

HckyccTBeHHBIM MHTEUIEKT M | https://ai-news.ru CBOOOTHBIN JOCTYII
cheppl ero  MpPUMEHEHHUS.

HoBoctu pa3paboTKu

KBaHTOBBIX KOMITBIOTEPOB.

Uccnenosanus

UCKYCCTBEHHBIX  HEHPOHHBIX

CEeTeH.

[Topran MHUpOBBIX | https://www.kaggle.com/ CBOOOIHBII JOCTYTI

copeBHOBaHUM KoMana o DM

13. llepeyens UHGOPMAIMOHHBIX TEXHOJIOTUH

a) JIMIIEH3MOHHOE ¥ CBOOOHO paclpoCTpaHsieMoe POrpaMMHOe o0ecTieueHue:

—IIpu ocymecTBiaeHHE 00pa30BaTEIBHOTO IMPOIECCa UCIONb3YeTCs 0OJauHbIi CepBHUC
Google Colab, maker Anaconda (Python, R), 6ubaunorexu ans rmy6okoro ooydyenus Tensorflow,
Keras, Pytorch, cepsucet OpenAl);

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

Aynuropun AJi NpOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

AymuTtopun JUIsl IpoBeIeHUs 1a00paTOPHBIX 3aHATUN, WHAWBUAYAIBHBIX U TPYMIIIOBBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTeCTaluu.

ITomerieHust U1 caMOCTOSITENNFHONW paboThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHeT, B AJIEKTPOHHYIO HMH(OPMAalMOHHO-00pa30BaTENIbHYIO Cpely M K
MH(POPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

15. Undopmanus o paspadorunkax

Axcénos Cepreit BnagumupoBuy — KaHA. TEXH. HayK, JOLEHT Kadeapbl TEOPETUYECKUX

ocHOB uHpopmaruku TI'Y.



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



