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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[enbto 0OcBOEHUS AUCHUILINHBI SBIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

— OIIK-3. CriocoOeH mpuMeHATh W MOAU(DHUIIMPOBATH MATEMATHUECKUE MOJETH JUIS
peleHus 3aaa4 B 06J1acTi MpogecCHOHATbHON AeITeIbHOCTH.

PesynbraramMu OCBOCHUS NUCIHUILUIMHBI SBJSIOTCS CIEAYIOIINE UHIUKATOPHI JOCTHXKCHUS
KOMIIETCHIINH:

HNOIIK-3.1. [IeMOHCTpHpPYET HaBBIKM IMPUMEHEHHUS COBPEMEHHOTO MaTEeMaTHYeCKOTO
anmapara ISl TOCTPOCHHS aJeKBATHBIX MaTeMaTHYeCKHUX MOJIeJe peaJbHBIX IPOIECCOB,
00BEKTOB M CHCTEM B CBOEH MpeIMETHON 00J1aCTH.

NOIIK-3.2. JlemoHcTpupyeT yMmeHHe cobupaTth W 0OpabaThiBaTh CTaTHCTHYECKHE,
AKCIIEPUMEHTAJIbHBIC, TEOPETUYECKUE M T.M. JAaHHBIC JJs IOCTPOCHHUS MaTEMaTUYECKUX
MoJieJIel, pacueTOB U KOHKPETHBIX MPAKTUYECKUX BBHIBOIOB.

2. 33}13‘[“ OCBOCHUA TUCHHUIIIMHBI

OOyuuTh CTYAECHTOB OCYLIECTBIIATH PaOOTHI IO MCCIEIOBAHMIO OOJBIIMX JAHHBIX C
IPUMEHEHUEM TEXHOJIOTUN HEHPOHHBIX ceTell U pa3padaThiBaTh MHTEIJIEKTYaJIbHbBIE CUCTEMBI C
UCIIOJIb30BaHWEM HHCTpyMeHTapus Oubnuotexk Python, R, myOGmuuHbBIX OONaYyHBIX CEpBUCOB,
OLIeHUBATH 3(P(HEKTUBHOCTH MX PaOOTHI M BHEAPATH B MPHIIOKEHHS:

— 00y4UTh CTYAEHTOB BBIABIATH, (OPMHPOBATH U COIJIACOBBIBATH TpPEeOOBaHUS K
pe3yJibTaTaM aHAIMTHYECKUX PaboT ¢ MPUMEHCHHEM TEXHOJIOTHI HEHPOHHBIX CETEH;

— 00y4YHUTh CTY/EHTOB NPUHIMIIAM [UIAHUPOBAHMS U OPraHU3alMK AHATUTUYECKUX paboT
C UCIOJIB30BAHUEM TEXHOJOTUM HEUPOHHBIX CETEH;

— 00y4YMTbh CTYAECHTOB MOATOTABIMBATH JAHHBIEC JUI MIPOBEACHUS aHAUTUYECKHX PaboT
10 UCCJIEI0BAaHUIO OOJIBIINX JIaHHBIX METOJaMU HEMPOHHBIX CETEH;

— OOy4yHUTb CTYIEHTOB IPOBOAUTH AHAJIUTHUECKOE HCCIIEOBAaHUE M pa3pabaThiBaTh
IPWIOKEHUST C IPUMEHEHUEM TEXHOJOTUN HEWPOHHBIX CETel B COOTBETCTBUH C TPEOOBaHUSAMU
3aKa34yMKa.

3. MecTo IUCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl
JucuumnnuHa oTHocuTcsl K broky "®akyneratuBHble Moaynu". [uciumivHa BXOAWT B
MOayJh «BBe/ieHrne B UCKYCCTBEHHBIN HHTEIIIEKTY.

4. CemecTp ocBOeHHs U (pOPpMa MPOMEKYTOUHOI aTTeCTALMHU MO JUCHHUIJINHE

CenpMoii ceMecTp, IK3aMEH.

5. Bxoanble Tpe0oBaHMS 1JIs1 OCBOCHUS M CUHMIIMHBI

JUis  yCHemHOro OCBOEHHUS JAMCHUIUIMHBI TpeOyloTCcs pe3ysbTaThl OO0y4YeHHs IO
cleAyommM aucuuiuiiHaM: "CTtaTUCTHYeCKHe METO/bl MallMHHOro obydeHus, "BBenenue B
MHTEJIJICKTYaJIbHbIA aHAIN3 TaHHBIX".

6. SI3bIK peanuzanun

Pyccknit

7. O0peM TUCHHUILIAHBI

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABISIET 4 3.€., 144 qaca, U3 KOTOPBIX:
— JIeKknmu: 32 4.

— IpaKTHYeCKUe 3aHAThs: 16 d.

O0BEM caMOCTOATENLHON pabOTHI CTY/ICHTA ONPEAENEH YIEOHBIM IIIAHOM.



8. Conep:xkaHue TMCHUILUIMHBI, CTPYKTYPUPOBAaHHOE MO0 TeMaM

Tema 1. OCHOBBI HEPOKOMITBIOTEPHBIX BBHIYUCICHUN.
OCHOBHbBIE TIOJIO)KEHUSI HEHPOCETEBBIX BbIUMUCICHUH. (OCHOBBI IPOEKTUPOBAHUS
HEHPOCETEBBIX APXUTEKTYD.

Tema 2. HelipoHHble ceTH BCTPEYHOI'O pacCpOCTPaHEHUS.
Hactpoiika apXuTeKTypbl W aJrOpPUTMbl HACTPOMKH HEUPOHHBIX CETEH BCTPEUYHOIO
pacupocrpaneHus. IloctpoeHne HelpoCceTeEBOro perpeccopa.

Tema 3. AIropuT™Mbl ONITUMU3ALNUY B 00y4E€HNUN HEHPOCETEBBIX MOJEIIEH.
OntumuzaTopbl  00ydeHUST HEWpOHHBIX ceTeil. McciaenoBaHue  apXWTEKTyp H
ONTUMHU3ATOPOB HEMPOHHOMU CeTH — Kilaccu(uKaTopa i NOBBIIEHUS €€ Y3PPEeKTUBHON pabOTHI.

Tema 4. PexyppeHTHbIE HEHPOHHBIE CETH.
Hetiponnsie cetn ¢ oOpaTHbIMU CBs3siMU. HacTpoiika pexkyppeHTHON HeHWpoceTH IS
MCCJIEJOBAHMSI CUTHAJIOB

Tema 5. CBepTouHbIE HEHPOHHBIE CETH.
CBeproyHble HEWPOHHBIE CETH W aBTOSHKOIEpHl. VccnemoBanue H300paskeHUN
CBEPTOYHBIMU HEHPOHHBIMH CETSIMH.

Tema 6. OOyuenue 0Oe3 yuutenss U OOydeHHE C TMOAKPEIUICHHEM B HEUPOCETEBBIX
MOJIETISIX.

Heiiponnsie cetn, oOydaromuecst 0e3 yuauTelns U ¢ MOJAKpervieHHneM. Briaenenue rpymin
00BEKTOB C MOMOIIBIO CAMOOPTAHU3YIOLIUXCSI HEHPOHHBIX CETEH.

Tema 7. Buzyanuzanus u 00bCHUMOCTb HEHPOHHBIX CETEH.
Busyanuzanusi 1 00bSICHUMOCTh HEHpPOCETEBBIX MojeNel. Busyanuzanus CTpyKTypbl U
Mpolecca akTUBalMid HEMPOHHOU CETH.

Tewma 8. [TamaTh HellpoceTeBbIX MOJIEIEH.
XpaHeHue accoLMalMil U yIpaBlieHUE NaMAThIO B HEMpoceTeBbIX Moaemsx. [loctpoenue
aJalITUBHBIX HEHPOHHBIX CETEM.

9. Tekymuii KOHTPOJIb O AUCHUILINHE

Texymuii KOHTpOJIb O JUCHUUIUIMHE IPOBOAMUTCS IYTEM KOHTPOJS MOCEHUaeMOCTH,
NPOBEIEHUS] KOHTPOJBHBIX pPAa0OOT, NMPOBEPKU JIAOOPATOPHBIX pPAabOT B BUAE OOCYXKICHUS
aIropuTMa M pe3ysbTaToB €ro paboTHI.

10. INops10k NpoBeeHUsI U KPUTEPUH OLIeHUBAHUS NMPOMEKYTOYHOM aTTecTAlUH

DK3aMeH B TPEThEM CEMECTpPE MPOBOAUTCSA B MUCbMEHHON (opme mno ouneram. CTyaeHT
JIOIIyCKAaeTCsl K DJK3aMEHy B clydae, €ClIM OH cJal Bce JabopaTopHble paOoTBhI.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 IBYX dacTell. [IpomomkurensHOCTh SK3aMeHa 1,5 Jaca.

[lepBass wacTp mpencTaBisgeT coOOW BOMPOC MO JEKIMOHHOMY Kypcy paszaenoB 1-8,
nposepstonmx MOIIK-2.1. OtBer Ha BoIIpoc NEPBOM YacTH AaeTcs B BUJE NUCbMEHHOIO OTBETA
C pa3BEpHYTHIM U3JI0KEHUEM MaTepHaa.

Bropas yacte conmepxxut oany 3anady, nposepstomryro MOIIK-2.2, MOIIK-2.3 u UIIK-
2.2. OtBeT Ha BOIPOC BTOPOM YACTH MPEANOIaraeT NporpaMMHYIO pealIu3alHio MpeajiaraeMon
3aJaud  C TEOPETHYECKUM OOOCHOBAHMEM pEIIeHUS U MHTEpIpeTaluel IMoydyeHHbIX
pE3yIbTATOB.



IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB!
1.Kaxkas HeipoceTeBast MOAEIb U3 NEPEUUCIIEHHBIX B JIy4IlEeH CTETIEHN MOAXOIUT IS

IIPOTrHO3NPOBAHNA BPEMCHHBIX HOCHeﬂOBaTeHBHOCTCﬁ?

a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3pIBaeTCsi HECKOJbKO NPUMEPOB M3 OOy4arouieil BBIOOPKH, HCHOJB3YIOUIUXCS IS
OJIHOMOMEHTHOT'O pacyeTa I'paJMeHTa U BECOB CETU?

3. [Touemy Mozenu Ha CBEPTOUYHBIX HEHPOHHBIX CETAX MOKA3bIBAIOT HAMITYUIINE [TOKA3aTEIH 110
KJ1acCU(pUKauu 00BEKTOB Ha U300paXKEHUIX IO CPABHEHHIO C IPYTUMH MOJAEISAMU?

a2)OHH B BBICOKOHM CTEIIEHU ONTUMHU3MPOBaHbl | D)OHM  00MafgaroT  MIMPOKUM  HAOOpPOM

JUIst 00pabOTKH BEKTOPOB C YUCIIOBBIMH, @ HE | HHCTPYMEHTOB npeobpazoBaHus
KaTeropraJibHbIMU MTPU3HAKAMU MPU3HAKOBOTO  MPOCTPAHCTBA,  KOTOPHIE
MOJKET BapbHPOBaTh pa3pabOTUUK B MOJEIIN

C)OHU YYHTBHIBAIOT KOPPEIAUi0 CMEXHBIX | 0)OHH HCHOB3YIOT CYIIECTBEHHO OoJibIliee
KOMITOHEHT BEKTOpa YHCIO HACTPaMBa€MbIX MapaMeTpoB, IO
CPaBHEHHUIO C IPYTUMU MOAEIAMU

Pesynbrarel  3K3amMeHa ~ ONPENETSIOTCS  OICHKAMH  «OTJIMYHO»,  «XOpPOIIO»,
«YIOBIIETBOPUTEIBHOY», «HEYJOBJIECTBOPUTEIbHO». MTOroBass OIEHKAa BBICTABISAETCS Kak
cpenHeapuMeTHyecKoe 1O  pe3ylbTaraM KOHTPOJBHBIX M JIA0OpaTOpHBIX paboT U
9K3aMEHAIIMOHHOM OIIEHKH C OKPYIJICHUEM A0 OJMKaiIiero 1ueioro.

11. YueOHO-MeTOoAu4ecKoe o0ecneyeHmne

OrneHOYHBIE MaTepuaidbl TEKYIIEr0 KOHTPOJIS M TPOMEKYTOYHOM aTTecTaluu T10
NUCILIUILINHE.

12. Mlepeuyens y4ueOHOii TUTEpaTYyphI U pecypcoB ceTu UHTEepHeT

a) YueOHas u ydyeOHO-MeTOAMYECKass JUTeparypa, y4eOHO-METOAMYECKHE U JApYyrue
MaTCpHraJibl, H€O6XOI[I/IMI)I€ JJI1 UBYUCHUA TUCHUIIIIMHBIL

1. xoan I'pac. Data Science: Hayka o manHbIX ¢ Hyns. 2-e u3nanue. — CI16: BXB-
[TeTepOypr, 2021. — 416 c.

2. Cebactbsan Pamka, Baxun Mupmpxamunu. Python u mammbHOe oOyuenue. — M.:
Huanexrtuka, 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 oOyuenue 6e3 matemaTuku. Tom 1. OcHoBEl. — M.: JIMK
ITpecc, 2020. — 580 c.

7. Ouapro I'macchep. I'mybokoe oOyuenue Oe3 matemartuku. Tom 2. Ilpaktuka. — M.:
JMK TIlpecc, 2020. — 612 c.

8. Su I'yndemnoy, Nomya benmxno, Aapon Kypsumis . ['myGokoe oOyuenue. Bropoe
BETHOE u3nanue, 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) Pecypcel cetn lHTepHET, HEOOXOAUMBIE JJIsI H3YYCHUS TUCIUTUIHHBL:

HaumenoBanue Ccbuika Ha pecypce JocTynmHocTh
(cBOOOAHBIN 1OCTYI/
OrPAHMYEHHBIH 0CTYII)
1 2 3
NudopmanuoHHO-cIpaBOYHbIE CHCTEMbI
Heiiponnsie cetu https://moodle.ido.tsu.ru/cour | CBoGOIHBII HOCTYII

se/view.php?id=1400

JIeKunoHHbBIN KypC U
MIpaKTUYECKHE 3aJaHus
CKBOT AI 1: OcHoBHBIE
KOHIICTIIIMK COBPEMEHHOTO
HCKYCCTBEHHOT'O MHTEIIJICKTa

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

se/view.php?id=1168

OTpaHUYEHHBIH JOCTYII

JlexuMoHHBIN KypC U
PaKTUYECKUE 3aaHus
CKBOT AI 2: CoBpeMeHHbIE
UHCTPYMEHTBHI MOAJICPKKU
pa3paboTKu cucTeM
UCKYCCTBEHHOI'O MHTEIJICKTa

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

se/view.php?id=1169

OTPaHUYEHHBIN TOCTYII

JlexuMoHHBIN KypC U
PaKTUYECKUE 3aaHus
CKBOT AI 3: Pa3zpaboTka
HPUIIOKEHUH UCKYCCTBEHHOTO
WHTEJUICKTa

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

se/view.php?id=11701168

OIPAaHUYEHHBIN JOCTYII

JlexuMoHHBIN KypC U
MPaKTUYECKHE 3aJaHUs
CKBOT Al 4:

M cKyCCTBEHHBIN UHTEIJIEKT B
3a/1auax KubepObe30nacHOCTH

https://moodle.ido.tsu.ru/cour
se/view.php?id=1171

OTPaHUYEHHBIN TOCTYII

JlexuMOHHBIN KypC U
IIPaKTUYECKUE 3aJaHU
CKBOT AI 5: TIpuno6perenue
3HAHUM B CUCTEMAX
UCKYCCTBEHHOI'O MHTEIIJICKTA

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

OFpaHI/I‘{eHHHﬁ AOCTYIL

JIeKTPOHHO-0MOINOTEYHbIE€ CHCTEMbI
Hayunas 6ubnmnorexa TT'Y https://www.lib.tsu.ru/ CBOOOIHBIIN JOCTYTI
DNeKTPOHHO-OMOINOTEUHAsI https://e.lanbook.com/ OOmienoctymnHas c
cucreMa «JIaHb» aBTOPH3AIIHMEH, 11O MOJIITUCKE
KubepJlennnka https://cyberleninka.ru/ CBOOOTHBIN JOCTYII
IIpodeccnonanbubie 6a3bl JAHHBIX
HckyccrBenHblit nHTEIICKT U | https://ai-news.ru CBOOOIHBII JOCTYTI
cheppl ero  IPUMEHEHUS.
Hosoctu pa3paboTKu
KBaHTOBBIX KOMITHIOTEPOB.
HccnenoBanms
UCKYCCTBEHHBIX  HEHPOHHBIX
ceTel.
[Toprau mMupoBsIX | https://www.kaggle.com/ CBOOOTHBIN JOCTYII
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COPEBHOBaHUW KOMaHA IO
DM

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTUH

a) JIMIEH3MOHHOE U CBOOOHO PACIpOCTpaHsIeMoe ITPOrpaMMHOE 00eCIcUeHHUE:

—Ilpu ocyiecTBICHHH 00Pa30BaTEIBHOTO IMPOIECCa MCHONIB3YeTCs OOJIAuHbBI CepBHUC
Google Colab, maker Anaconda (Python, R), 6ubarorexu aas riayookoro ooyuenus Tensorflow,
Keras, Pytorch, cepsucst OpenAl.).

14. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue

Aynutopuu Juist IPOBEIEHUS 3aHATUHN JIEKIIMOHHOTO THUIIA.

Aymuropun JUisl IpoBeieHUs 1a00paTOPHbIX 3aHATUH, MHAWBUAYAJIBHBIX U TPYMIIOBBIX
KOHCYJIbTAlMM, TEKYILIEr0 KOHTPOJIS U IPOMEKYTOUHOMN aTTeCTal|H.

ITomemieHust Uisl CaMOCTOSATENLHOW pabOThl, OCHAIIEHHbIE KOMIBIOTEPHOW TEXHUKON U
JIOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAalMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

15. Undopmanus o paspadorunkax

AxkcénoB Cepreii BragumupoBud, KaHJ. TE€XH. HayK, Kadeapa TEOPETHUUYECKUX OCHOB
WH(OpPMATUKH, JTOICHT.




