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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

[enbto 0OcBOEHUS AUCHUILINHBI SBIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

— OIIK-3 — crocobeH MpUMEHATh U MOAWDUIIMPOBATH MATEMAaTHUYECKUE MOJACTH IS
pelieHus 3aaa4 B 06J1acTi npogecCHOHATbHON AeITeIbHOCTH.

Pe3ynbraramMy 0cBOEHUS IMCLUUIUIMHBI SBJISIOTCS CIIEIYIOLINE WHAMKATOPBl JOCTHUKEHUS
KOMIIETCHIINH:

NOIIK-3.1. J/IleMOHCTpUpYET HABBIKM MPUMEHEHHS COBPEMEHHOTO MaTeMaTH4YeCKOTO
anmapara ISl TOCTPOCHHS aJeKBATHBIX MaTeMaTHYeCKHUX MOJIeJe peaJbHBIX IPOIECCOB,
00BEKTOB M CHCTEM B CBOEH MpeIMETHON 00J1aCTH.

HOIIK-3.2. JlemoHCTpUpYyeT YMEHHE coOuparh U 00pabaThiBaTh CTaTUCTHYECKHUE,
AKCIEPUMEHTAJIbHbIE, TEOPETUUECKHE W T.I. JAHHBIE JUIsI TOCTPOEHUS MaTEeMaTHYECKUX
MoJieJIel, pacueTOB U KOHKPETHBIX MPAKTUYECKUX BBHIBOIOB.

2. 33}13‘[“ OCBOCHUA TUCHHUIIIMHBI

OOyuuTh CTYAECHTOB OCYLIECTBIATh PAOOTHI IO HCCIIENOBAHUIO OOJBIIMX JAaHHBIX C
IPUMEHEHUEM TEXHOJIOTUN HEHPOHHBIX ceTell U pa3padaThiBaTh MHTEIJIEKTYaJIbHbBIE CUCTEMBI C
UCIIOJIb30BaHWEM HHCTpyMeHTapus Oubnuotexk Python, R, myOGmuuHbBIX OONaYyHBIX CEpBUCOB,
OLeHUBATh 3()(HEKTUBHOCTH X PAOOTHI M BHEAPATH B IPUIIOKEHUS:

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

— 00y4YHUTh CTY/AEHTOB MPHUHIIMIIAM [UIAHUPOBAHUS M OPraHU3ALMH aHATUTUYECKUX PaboT
C UCIIOJIB30BAaHUEM 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
NPUJIOKEHUST C IPUMEHEHUEM TEXHOJIOTHI HEHPOHHBIX CETEH B COOTBETCTBUU C TPEOOBAHUSIMU
3aKa34yMKa.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuuruinHa ~ OTHOCUTCA K () aKyJbTaTHBHBIM  JUCHMIUIMHAM,  Ipejasaraercs
oOydaromuMcss Ha BbIOOp. JlucnuruinHa BXOAWT B (pakyiabTaTMBHBIM MoAyilb «BBeneHue B
UCKYCCTBEHHBIA UHTEIUIEKTY.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTALMM 10 AUCHHUIINHE

CenpMoii ceMecTp, IK3aMEH.

5. BxoaHblie Tpeﬁonaﬂuﬂ AJiIA OCBOCHHUA JUCHUIIJINHBI

Z[J'ISI YCIICHIHOTO OCBOCHHUA JOUCHHUIIJIMHBI Tpe6y10T051 PE3YyJIbTaThl O6y‘IeHI/I${ 1o
CICOYIOUM AUCHUILTIMHAM: «CraTucTuyeckue METOJAbI MAITMHHOT'O O6y‘~ICHI/I$I>), «BBGI{GHI/IG B
I/IHTGJ'IJ'IGKTyaJ'IBHHﬁ aHaJIu3 JaHHBIX).

6. SI3bIK peau3anun

Pycckuii.

7. O0beM TNCUMILIHHBI

OO61ast Tpy10€MKOCTh TUCIUIUTHHBI COCTaBIIsIeT 4 3.€., 144 yacoB, U3 KOTOPBIX:
-JIeKI: 32 4.

-IpakTU4YecKue 3aHsaTus: 16 u.

O6beM caMOoCTOATENIbHON pabOThI CTY/IEHTA OIpeeNieH Y4eOHbIM IJIaHOM.



8. Conep:xkaHue TMCHUILUIMHBI, CTPYKTYPUPOBAaHHOE MO0 TeMaM

Tema 1. OcHOBBI HEHPOKOMIIbIOTEPHBIX BHIYUCICHUI.

OCHOBHbBIE TIOJIO)KEHUSI HEHPOCETEBBIX BbIUMUCICHUH. (OCHOBBI IPOEKTUPOBAHUS
HEHPOCETEBBIX APXUTEKTYP.

Tema 2. HelipoHHBIe ceTH BCTPEYHOI'0 PACIPOCTPAHEHHS.

Hactpoiika apXuTeKTypbl W aJrOpUTMbl HACTPOMKHU HEUPOHHBIX CETEH BCTPEUYHOIO
pacupocrpaneHus. IloctpoeHne HeHpOCeTEBOro perpeccopa.

Tema 3. AIropuT™Mbl ONTUMHU3ALMH B 00YUYeHUH HelpoceTeBbIX MO/IeJIe.

Ontumuzatopsl o0ydeHHs HEHpOHHBIX cerell. lcciemoBanue apXWTEKTyp H
ONTUMM3ATOPOB HEHPOHHOM ceTH — Kiaccudukaropa ass nosbieHus e€ 3¢pGHeKTUBHON pabOTHI.

Tema 4. PekyppeHTHbIe HEHPOHHbIE CeTH.

Hetiponnsie cetu ¢ oOpaTHbIMU CBs3sMHU. HacTpoiika pexkyppeHTHON HeWpoceTH IS
MCCJIEJOBAHMSI CUTHAJIOB

Tema 5. CBepTOYHbIE HEHPOHHBIE CETH.

CBeprouHble HEHpPOHHBIE CETH W aBTO’HKOJEphl. MccrnenmoBanue wu300pakeHUi
CBEPTOYHBIMU HEHPOHHBIMU CETSAMH.

Tema 6. OOyuenue 0e3 yuyuressi U o0ydeHHe C MOJAKPeNJeHUEM B HelpoceTeBbIX
MO eJIfIX.

Heiiponnsie cetu, oOydaromuecst 0e3 yuuTelns U ¢ MOJAKpervieHHeM. Briaenenue rpymin
00BEKTOB C MOMOIIBI0 CAMOOPTaHU3YIOIIUXCSI HEHPOHHBIX CETEH.

Tema 7. Buzyanu3zanus 1 00bICHUMOCTb HeliPOHHBIX ceTel.

Busyanuzanus 1 00bICHUMOCTh HEHPOCETEBBIX MoOjeliell. Busyanusanus CTpyKTyphl U
IIpoliecca aKTUBALlMA HEUPOHHOU CETH.

Tema 8. IlamaTh HelipoceTeBbIX MO/IeJI€H.

XpaHeHue acColMalfil U yIpaBJIeHHE NMaMAThI0 B HEUPOCETEBBIX MoAensax. [locTpoenue
aJJalITUBHBIX HEMPOHHBIX CETEH.

9. Tekyumuii KOHTPOJIb MO AUCUHUILIUHE

Texymuii KOHTPOJIb MO JIWUCHUIUIMHE MPOBOAUTCS IyTEM KOHTPOJS MOCEHUIaeMOCTH,
MPOBEICHUST KOHTPOJIBHBIX PabOT, TPOBEPKH JabOpaTOpHBIX pPabOT B BHUAE OOCYXKICHUS
aIrOpuTMa M PE3yJbTaTOB €r0 pabOTHI.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO‘IHOifI aTTeCTallumn

DK3aMeH B TPETbEM CeMeCTpe MPOBOAUTCS B MHUCbMEHHOU (opme no ousneram. CTyneHT
JIOIyCKaeTcss K OJK3aMeHy B Clydae, €CIM OH CJal Bce J1adopaTopHble pabOTHI.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 BYX yacTell. [IpomomkurensHOCTh SK3aMeHa 1,5 Jaca.

IlepBast wacTh mpezacTaBiseT COOOM BOIpPOC MO JIEKIMOHHOMY Kypcy pasgenoB -8,
nposepstonx MOIIK-3.1. OTBeT Ha Bonpoc nepBoi YyacTu JaeTcsl B BUJE MHUCbMEHHOI'O OTBETa
C pa3BEepHYTHIM H3JI0KEHHEM MaTepHaa.

Bropas yacte conepxut oaHy 3aaauy, nposepstouryto MOIIK-3.1, MOIIK-3.2. OtBer Ha
BOIIPOC BTOPOIl YacTH NpenanojaraeT MPOTPaMMHYI0 PEaTH3alUI0 IMpeaaraeMoi 3ajadd ¢
TEOpPEeTUYECKUM 00OCHOBAHHMEM PEIICHUS U HHTepIpeTalell MoITy4eHHbIX Pe3yIbTaToB.

IIpuMepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB:
1.Kakas HeiipoceTeBast MOAEIb U3 IEPEUNCIICHHBIX B JIy4IlIel CTENEHH MOAXOANUT IS

MMPOTrHO3UPOBAaHNA BPEMCHHBIX HOCHCHOB&TCHLHOCTCﬁ?

a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron




2. Kak Ha3bpIBaeTcsi HECKOJBKO MPUMEPOB M3 O0YyYaromedl BBIOOPKH, MCIONB3YIOUIMXCS IS
OJIHOMOMEHTHOT'O pac4eTa IrpalieHTa U BECOB CETU?

3. [Touemy Moje/IM HA CBEPTOYHBIX HEHPOHHBIX CETSIX MOKA3BIBAIOT HAUTYUIINE TTOKA3aTeIU 10
KJ1acCU(pUKaluu 00BEKTOB Ha U300paXKEHUIX IO CPABHEHHIO C TIPYTUMH MOJAEISMU?

a)OHH B BBICOKOM CTEICHH ONTUMU3UPOBaHbl | D)OHKM  00nagar0T  mIHMPOKUM  HAOOPOM

JUIsi 00pabOTKH BEKTOPOB C YUCIIOBBIMH, @ HE | HHCTPYMEHTOB npeoOpazoBaHus
KaTeropuajibHbIMU MTPU3HAKAMU MPU3HAKOBOTO  IPOCTPAHCTBA,  KOTOPHIE
MO’KET BapbUpPOBaTh pa3pabOTYUK B MOJENIN

C)OHHM YYHTBHIBAIOT KOPPEISIMI0 CMEXHBIX | d)OHU HCIONB3YIOT CYHIECTBEHHO Ooibllee
KOMIIOHEHT BEKTOpa YUCJIO0 HACTPAaWBAEMbIX IApaMeTpPoB, IO
CPaBHEHHUIO C APYTUMU MOAECIAMU

Pesynbratel  9K3aMeHa ~ ONPEAENSIOTCS  OLIGHKAMH  «OTIHMYHO»,  «XOPOILOY,
«YIOBJIETBOPUTEILHO», «HEYIOBJICTBOPUTEIHHOY». MTOroBass OlIEHKAa BBICTABISAECTCA Kak
cpenHeapumeTnyeckoe MO  pe3yibTaTaM KOHTPOJBHBIX M JIabopaTOpHBIX paboT U
HK3aMEHAIIMOHHON OIIEHKH C OKPYTJIEHHEM 10 OJMKaiIIero Meoro.

11. YueOHoO-MeTOoau4ecKoe odecneyeHmne

a) DJNEKTPOHHBIA Y4YEOHBIH KypC MO JUCHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodley.

0) O1ieHOYHBIC MaTepHallbl TEKYHIETO KOHTPOJISS M IPOMEKYTOYHOW ATTECTAIMH I10
TUCIUILINHE.

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) YueOHas u ydeOHO-METOIWYecKas JUTeparypa, yueOHO-METOIUYECKHUE MU JpYyrue
MaTepuaibl, HEOOXOAUMBIE JIJIs1 U3yUEHUS AUCLUILINHBL:

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

2. Cebactbsan Pamka, Baxun Mupmpxamuiu. 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. Dunpto ['maccuep. ['myGokoe oOyuenue 6e3 Mmatematuku. Tom 1. OcHoBbl. — M.: JIMK
[pecc, 2020. — 580 c.

7. Ounpro I'maccuep. I'mybGokoe obyuenue Oe3 marematuku. Tom 2. Ilpaktuka. — M.:
JAMK Ilpecc, 2020. - 612 c.

8. Su I'yndemnoy, Nomya benmxno, Aapon Kypsumuis . ['myGokoe oOyuenue. Bropoe
1BETHOE u3aanue, ucrpasientoe. — 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. I'mybokoe o0yuenne Ha Python. — CII6: Iutep, 2018. — 400 c.

0) Pecypcer cetn HTepHET, HEOOXOAUMBIE JJIsl U3YyYEHUS TUCHUTUIHHBL

HaunmeHoBaHue \ Ccbl1Ka Ha pecypc ’ HJocTynmHocTh




(cBOOOAHBIN 1OCTYI/
OrPAHUYEHHBbIH JOCTYIT)

2

3

NudopmanuoHHO-cIpaBOYHbIE CHCTEMbI

Heiiponnsie cetn

https://moodle.ido.tsu.ru/cour
se/view.php?id=1400

CBOOOAHBIN JOCTYIT

JIeKunoHHbBIN KypC U
MPaKTUYECKUE 3aJaHus
CKBOT AI 1: OcHoBHBIE
KOHIICTIIIMK COBPEMEHHOT'0
HMCKYCCTBEHHOT'O MHTEJIJICKTA

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

se/view.php?id=1168

OTpaHUYEHHBIH JOCTYII

JlexuMoHHBIN KypC U
IPaKTUYECKHUE 3aaHUs
CKBOT AI 2: CoBpeMeHHbIE
UHCTPYMEHTHI MOAJCPKKI
pa3paboTKu cucTeM
UCKYCCTBEHHOI'O MHTEIJICKTa

https://moodle.ido.tsu.ru/cour
se/view.php?id=1169

OIPaHUYEHHBIN JOCTYII

JIEeKIIMOHHBIN KYpC H
NPAKTHYCCKHE 3a/1aHHsI
CKBOT AI 3: Pa3zpaboTka
NPUIIOKEHUN HCKYCCTBEHHOTO
UHTEJUICKTA

https://moodle.ido.tsu.ru/cour
se/view.php?id=11701168

OFpaHI/I‘IeHHHﬁ HAOCTYIL

JlexuMoHHBIN KypC U
HPaKTUYECKUE 3aaHus
CKBOT Al 4:
HcKyccTBEHHBIN UHTEIIEKT B
3aga4yax KuOepOe30nacHOCTH

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

OrPAaHUYEHHBIN JOCTYII

JlekuMoOHHBIN KypC U
MIpaKTUYECKHE 3aJaHus
CKBOT AI 5: TIpuno6perenue
3HAHHUH B CHCTEMax
MCKYCCTBEHHOT'O MHTEJIJICKTa

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

OFpaHI/I‘IeHHHﬁ HAOCTYIL

JIeKTPOHHO-0MOINOTEYHbIE€ CHCTEMbI
Hayunas 6ubnuorexa TT'Y https://www.lib.tsu.ru/ CBOOOIHBIIN JOCTYTI
DNeKTPOHHO-OHOIMOTeUHAsI https://e.lanbook.com/ OOmienoctymnHas c
cucreMa «JIaHb» aBTOPH3AIIHMEH, 11O MOJIITUCKE
KubepJlennnka https://cyberleninka.ru/ CBOOOIHBIH JOCTYI

IIpodeccnonasibabie 0a3b1 JAHHBIX

HckyccTBeHHBIN nHTEIUTEKT U | https://ai-news.ru CBOOOIHBII JOCTYTI
cheppl ero  IPUMEHEHUSI.
HosocTtn pa3paboTKu
KBaHTOBBIX KOMITBIOTEPOB.
HccnenoBanus
UCKYCCTBEHHBIX  HEHPOHHBIX
ceTel.
[Topraun mupoBsIX | https://www.kaggle.com/ CBOOOTHBIN JOCTYII
COPCBHOBAaHM KOMaHJ IO

DM
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13. llepeyenb HHPOPMAIMOHHBIX TEXHOJIOTUH

a) JIMIIEH3NOHHOE U CBOOOTHO PACTIPOCTPAHIEMOE MPOTPaMMHOE 00ECTICUCHHE:

—IIpu ocymiecTBieHHH 00pa30BaTEIBHOIO MpOIEcca HUCHOIB3YeTCsl O0IayHBIA CepBUC
Google Colab, maker Anaconda (Python, R), 6ubarorexu aas riayookoro ooyuenus Tensorflow,
Keras, Pytorch, cepsucst OpenAl.).

14. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue

Aynutopuu Juist IPOBEIECHUS 3aHATUIN JIEKIMOHHOI'O THIIA.

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

ITomemienus Uil cCaMOCTOSITENILHOW pabOThI, OCHAILEHHbIE KOMIIBIOTEPHON TEXHUKOH U
JOCTYNIOM K cetu MHTepHeT, B AJIEKTPOHHYIO HWH(OPMAIMOHHO-00pa30BaTEIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMAaM.

15. Undopmanus o paspadorunkax

Axcénos Cepreil BnaniuMupoBud, KaHA. TEXH. HayK, JOLEHT KadeIpbl TEOPEeTUUYECKHX
ocHoB uHopmatuku TI'Y.



