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1. lesab 1 ni1aHUpPyeMble Pe3yJbTAThl 0CBOCHHS M CHHIJIHHBI

[lenpro OCBOEHUS TUCIUTUINHBI SBISETCS (POPMUPOBAHUE CISAYIOMINX KOMITCTSHITUH:

— YK-1 — CnocoGeH ocCymecTBIATh KPUTHUYCCKUN aHAIU3 MPOOJIEMHBIX CHUTyalluid Ha
OCHOBE CHCTEMHOTO MOJIX0/1a, BHIpa0aThIBATh CTPATETUIO JCHCTBUI.

—IIK-5 — CnocobeH ymnpaBiATh TOJYyYCHHEM, XpaHEHUEM, Iepenadeit, oO0paboTkoin
OOJIBIINX JTAHHBIX.

PesynbpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHANKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

NYK-1.1 BeisBasger mnpoOJeMHYIO CHUTyalldio, Ha OCHOBE CHCTEMHOTO IOAXO0/a
OCYIIECTBIISICT €€ MHOTO(AKTOPHBIN aHAIIN3 U AUATHOCTHUKY.

NYK-1.2 OcymectBiasger mOUCK, OTOOp H cHUCTeMaTH3anuilo HHPOpMaUM IS
OTIpe/ieNICHUs] ATbTEPHATUBHBIX BAPUAHTOB CTPATETUYCCKUX PEIICHUN B TIPOOJIEMHOM CUTYAIIHH.

NYK-1.3 Tlpennaraet 1 0O0OCHOBBIBACT CTPATETHUIO JCUCTBUH C y4eTOM OTpaHUUYCHUH,
PHUCKOB U BO3MOKHBIX MOCTEACTBUH.

NIIK-5.1 OcymecTBasieT MOHUTOPUHT W OIEHKY MPOU3BOAUTEIHLHOCTH 00pabOTKU
OOJIBIINX TAHHBIX.

NIIK-5.2 Hcnonp3yeT METOABI M HHCTPYMEHTHI MOJYUYEHHUsS, XpaHEHHUS, Iepeaayd,
00paboTKH OOJBIINX JTAHHBIX.

UIIK-5.3 Pa3pabaTpiBaeT MNPEeANIOKEHUS IO MOBBIICHUIO MPOU3BOIUTEIBHOCTH
00paboOTKH OOJBIINX JTAHHBIX.

2. 3aga4uy oCBOCHHS TUCIUIIINHDI

OOy4uTb CTYJIEHTOB OCYIIECTBISATH PabOThl MO MCCIEAOBAHUIO OOJBIIMX JaHHBIX C
IPUMEHEHHEM TEXHOJIOIUi Iiy0oKkoro o0yueHus U pa3pabaThiBaTh UHTEIEKTYaIbHbIE CHCTEMbI
C WCHOJB30BaHWEM MHCTpyMeHTapus 0ubimorek Python, R, myOnmuHBIX 00IaYHBIX CEPBHCOB,
OLIeHUBaTh 3(P(PEeKTUBHOCTH X PaOOTHI U BHEAPATH B MPHIIOKEHUS:

— 00y4HTh CTYACHTOB BBISBIATH, (OPMHPOBATH W COIJIACOBHIBATH TPEOOBAaHUS K
pe3yJbTaTaM aHAIMTUYECKUX paboT ¢ IPUMEHEHNEM TEXHOJIOIH IiTy0oKoro o0y4eHus;

— 00y4MTbh CTYJEHTOB MPUHIUIIAM [UIAHUPOBAHMS U OpraHU3allui aHAIUTUYECKUX padoT
C MCIIOJIb30BaHUEM TEXHOJIOTH TITyOOKOro 00y4eHus;

— 00y4YUTh CTYJIEHTOB MOJTrOTaBIMBATh JaHHBIEC JUIsl MPOBEACHUS AHATUTHUYECKUX PadoT
0 UCCIIEIOBAaHUIO OOJIBIINX JaHHBIX METO/IaMH ITyOOKOT0 00y4eHus;

— 00y4MTb CTYJEHTOB IMPOBOJUTH AaHAJIUTUYECKOE HCCIIEJOBAaHHE M pPa3padaThIBATh
OPUIOKEHUS C NPUMEHEHHEM TEXHOJIOTUH TiIyOoKoro oOyueHHss B COOTBETCTBHHM C
TpeOOBaHUSAMU 3aKa34HKa.

3. MecTo AMCHUILINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

JlucuuniamHa OTHOCHTCS K 4YacTH 00pa3oBaTelIbHON MporpamMmbl, (GOpMHpPYEMOit
y4acTHUKaMU OOpa30BaTeNbHBIX OTHOIICHHM, TMpejuiaraeTcs oOydalomuMcs Ha BbIOOD.
Huctunmuaa  BXxoauT B Moaynb  «OOmenpodeccCHoHabHBIE MOAYJIW 10  BBIOOPY» —
«IIpukinanHoi MOILYIIBY.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTALMH 0 AUCHHUIINHE

Tperuii cemectp, IK3aMeH

5. BXO}]HLIC TpCﬁOBaHI/Iﬂ AJIsA OCBOCHMUSA JUCHUIIJIMHbI

Jlis  yCHemHoro OCBOSHHUS JUCHUIUIMHBI TpPeOYIOTCS pe3ynbTaThl O0ydYeHHs IO
creayromumM quciuiiniaM: CTaTUCTUYECKU aHAIN3 JaHHBIX, BBeJeHNE B MHTEIIEKTYJIbHBIN
aHaJIN3 JaHHBIX.



6. SA3bIk peanu3zanuu

Pycckuit

7. O0beM TUCHHUILINHDI

OO01mmas TpyA0eMKOCTh TUCIHUIUTHHBI COCTaBisieT 3 3.¢., 108 yacoB, U3 KOTOPBIX:
— JIexuu: 16 4.;
— cemuHapckue 3ansatus: 0 4.
— npakThaeckue 3ausaTus: 0 u.;
— nabopaTopHbie paboThl: 16 u.
B TOM YHCJIE IPaKTUYecKas moaroroska: 0 4.
OOBeM caMOoCTOATENBHOM pabOTHI CTyIEHTA ONPEACIICH YUeOHbBIM IIIAHOM.

8. Coaep:xkanue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. OCHOBBI U APXUTEKTYPHI TTTyOOKHX HEHPOHHBIX CETEH.
ApXUTEKTYypbl TIIyOOKHMX HEMpOHHBIX ceTeil. Peanmmzanus ri1yOOKHX HOJHOCBSA3HBIX
HEHPOCETEBBIX MOJIEIEH.

Tewma 2. Pa3zpaboTka npuiiokeHuid, UCIONB3YIOUX IITy00Koe 00ydeHueE.
[IpoekTupoBanue u pa3BepThIBaHNE MPUIIOKEHUMN, UCTIOIB3YIONINX TTyOOKHEe HEHPOHHBIE
cetu. Pa3zpaboTka u pa3BepThIBaHUE MPUIIOKEHUH € TITyOOKHMMH HEHPOCETEBBIMU MOJACIISIMH.

Tema 3. [IpakTudeckue acreKkTsl 00ydeHHs TITyOOKHUX HEHPOHHBIX CEeTe.

MeTtoasl noBblmieHue 3G(HEKTUBHOCTH Pa3pabOTKH U OO0y4YeHHs TIyOOKHUX HEWPOHHBIX
cerei. MIHCTpYMEHTHI MOBBIIICHUS S(PGEKTUBHOCTH MPOSKTUPOBAHHUS W OOyUYEHHS TITyOOKHX
HEHPOHHBIX CEeTEH.

Tema 4. [IpakTnyeckue acreKkTsl MOJEIUPOBAHUS ITOCIEI0BATEIBHOCTEN.
I'myOokue HeWpoHHBIE CETH M MCCIEN0BAaHUS BPEMEHHBIX IOCIEI0BATEIIbHOCTEMH.
HccnenoBaHue TEKCTOB TITyOOKMMHU HEMPOCETEBBIMU MOJIEIISIMH.

Tema 5. IIpakTHueckue acmekThl HCIIOJIB30BaHMS TIIIyOOKHX HEHPOHHBIX ceTel B
KOMITBIOTEPHOM 3PEHHM.

CBepTouHBIE HEWPOHHBIE CETH M AaBTOAHKOAEPHI JUIS PELICHUS 3aJa4 KOMIIBIOTEPHOTO
3penus. CermeHTanus U Kiaccuukamus oObEKTOB Ha M300paKEHMSIX C MOMOIIBI0 INIyOOKHX
HEUPOHHBIX CETEH.

Tema 6. IIpakTuyeckue acreKThl UCIIOIB30BaHUs TTyOOKHX HEMPOHHBIX CeTel B 3a/adyax
MMOHUMAaHUS €CTECTBEHHOTO SI3bIKA.

Hcnonb3oBaHue riayOOKMX HEHPOHHBIX CeTe B 3ajauyax MOHHUMAHHS E€CTECTBEHHOTO
s3pIKa. Peanm3anus 4aT-00T CHCTEM C TTIOMOIIBI0 HHCTPYMEHTOB TUIYOOKOTO OOyYEHHS.

Tewma 7. ['myGokue mopokaaronifue MoIeiu.
I'enepaTuBHO-CcOCTSA3aTeNIbHBIE HEUpPOHHBIE CceTH. [eHepanus U300pakeHWd U
BPEMEHHBIX MMOCJIE0BATEILHOCTEH.

Tewma 8. UccnenoBanust o riay0okoMy OOyYEHHIO.
Ananrtaius HelipoceTeBbIX Mozenei. OOyuenue ¢ mnoakperuieHueMm. ccienoBanue
poUeaypbl J00OYUEHHsI HEHPOHHBIX CETEH.



9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texyumuii KOHTpOJIb 10 JWMCUUIUIMHE IPOBOAMUTCS IyTEM KOHTPOJIS IOCELIAEMOCTH,
MPOBEJCHUS KOHTPOJIBHBIX pabOT, HpPOBEpKH 1a00OpaTOpHBIX paboOT B BuIE 0OCYXKIEHUs
QITOPUTMA U PE3YIBTATOB €r0 PAOOTHI.

10. lopsiok nNpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTeCTalluu

DK3aMeH B TPETbEM CEMECTpE MPOBOAUTCS B MUCbMEHHOU (dopme no Ousneram. CTyneHT
JIOITyCKaeTcsi K OJK3aMeHy B cllyyae, €CciIM OH cJal Bce JlabopaTopHble palOTHI.
DK3aMEHAIMOHHBIN OUJIET COCTOUT M3 IBYX YacTeld. [IpogomkuTenbHOCTh SK3aMeHa 1,5 Jaca.

IlepBass wacTe mnpexcrtaBisgeT co0OH BOHIPOC MO JIEKIMOHHOMY Kypcy paszaeinoB 1-8,
nposepsiroux MYK-1.1, UYK-1.2, UYK-1.3. OtBer Ha Bonpoc NEpBON YacTH JaeTcs B BHUJIE
IIMCBbMEHHOTO OTBETA C PA3BEPHYTHIM HU3JI0KEHUEM MaTepraa.

Bropas wacte comepxut onHy 3anady, nposepsomryro MITK-5.1, NIIK-5.2 u UIIK-5.3.
OtBer Ha BONPOC BTOPOM 4YacTH MNPEANOIaracT MPOrPAMMHYIO pPEalM3alUI0 IpeAIaracMoin
3aJjaud  C TEOPETHYECKUM OOOCHOBAHHMEM pEHICHUS ¥ HHTEPIpETaled IOydYeHHBIX
pE3yJIbTaTOB.

[IpuMepHBIii epeyeHb TEOPETUYECKUX BOIIPOCOB:

1.Kaxkas HelipoceTeBas MOAEIb U3 IEPEUUCIICHHBIX B JIy4IlIEH CTEIIEHNU MOAXOIUT IS

IIPOrHO3MPOBAHUS BPEMEHHBIX IIOCIIEA0BaTEIbHOCTEN?

a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3pIBaeTCsl HECKOJIBKO NPHUMEPOB M3 OOydYaromield BHIOOPKH, HCIIOJIB3YIOMIUXCS IS
OJIHOMOMEHTHOI'O pacyeTa rpaJIueHTa U BECOB CETU?

3. Hoquy MOZCIIN Ha CBEPTOYHBIX HeﬁpOHHLIX CCTAX IMOKA3bIBAOT HANITYHUIINC TTOKA3aTCIIN
o KHaCCI/IQ)I/IKaHI/II/I 00BEKTOB Ha I/I306pa)KeHI/ISIX M0 CPAaBHCHUTIO C IPYTI'UMHU MO,I[GJ'IHMI/I?

a)OHHU B BBICOKOU CTEMEHH ONTUMH3UPOBaHbl | b)OHM 001a0a0T IUPOKUM HaOOpOM

JUTst 00pabOTKH BEKTOPOB C YHCIOBBIMU, @ HE | HHCTPYMEHTOB MpeoOpa3oBaHUs
KaTeropuallbHBIMU MPU3HAKAMH MPU3HAKOBOTO MPOCTPAHCTBA, KOTOPHIE
MOJKET BapbHPOBATh pa3pabOTUUK B MOJENN

¢)OHU yUUTHIBAIOT KOPPEISAIUIO CMEKHBIX d)OHM UCTIONB3YIOT CYIIECTBEHHO OobIiee
KOMITOHCHT BCKTOpa YHCJI0 HACTPANBACMBIX ITaApaMETPOB, IO
CpaBHCHHIO C APYTUMH MOJCTIAMU

PesynpTatel  5K3aMeHa  OMNpPENENSAIOTCS  OLIGHKAMH  «OTIHUYHO»,  «XOPOILOM,
«YJIOBJIETBOPUTEIILHO», «HEYJIOBJIETBOPUTENbHO». ITOroBas olleHKa BBICTABIAETCS Kak
cpenHeapuPMeTHIecKoe 10  pe3yJbTaTaM KOHTPOJBHBIX U JIa0OpaTOpHBIX paboT U
HK3aMEHAIIMOHHOW OIIEHKH C OKPYTJICHHEM J0 OJIMKaMIIIero 1menoro.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHHe

a) DJeKTPOHHBIM y4eOHbI Kypc MO JAUCHUIUIMHE B 3JIEKTPOHHOM YHHUBEPCHUTETE
«Moodle»

6) OnleHouHBIE MaTepHaibl TEKYIIEr0 KOHTPOJIS M MPOMEXKYTOUHOM aTTecTallH 10
muctumuinbe (Ilpunoxenue 1).



12. Ilepeyenn yueOHoiIi JuTepaTypbl H pecypcoB cetu UHTepHeT

a) YueOHas W y4yeOHO-METOIHMYECKas JUTEepaTrypa, y4eOHO-METOAMYECKHE U ApYyTHe
MaTepHalibl, HCOOXOIUMBIE JUTS U3YYCHUS TUCITUILTHHBL:

1. dxoon I'pac. Data Science: Hayka o mamsbIX ¢ Hynsa. 2-¢ uzmanue. — CII6: BXB-
[TerepOypr, 2021. — 416 c.

2. Cebactpsan Pamka, Baxun Mupmxamumu. Python m mammunHOe oOydenue. — M.:
JnanexTtuka, 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. ['my6okoe oOydenue 6e3 marematuku. Tom 1. OcHoBBL. — M.: JIMK
IIpecc, 2020. — 580 c.

7. Dunpro I'maccuep. I'myGokoe oOydenme Oe3 marematuku. Tom 2. Ilpaktuka. — M.:
JAMK Ilpecc, 2020. — 612 c.

8. Su I'yademnoy, Momya benmkno, Aapon Kypewmuis . ['lmybokoe obydenue. Bropoe
LBETHOE 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'my6okoe oOyuenue Ha Python. — CII6: ITurep, 2018. — 400 c.

0) Pecypcel cetn MHTepHET, HEOOXOANMBIC JJIsl M3YUCHUS AUCITUTUINHBL:

HanmeHnoBanue Ccbuika Ha pecype JocTynmHocTb
(cBOOOaHBIN 1OCTYN/
OrpaHUYEeHHBIH T0CTYN)

1 2 3

NudopmannoHHO-cipaBOYHbIE CHCTEMbI

['myObunHOe 00yueHne https://moodle.ido.tsu.ru/cour | CBoOoaHBII HOCTYI
se/view.php?id=1401

CeeprouHas HeilpoHHas ceTb | https://munykcOmnor.pd/sverto | CBOOOIHBINA qOCTYT
Ha Python u Keras chnaya-nejronnaya-set-na-
python-i-keres/

CBeprounsie Heiiponnblie cetn | https://medium.com/@balovb | CBobGoaHbIN gOCTYT

C HyJd ohdan/cBepTounbie-

HEeUpPOHHBIE-CETHU-C-HYIISI-

4d5alf0f87ec
['ny6okoe oOyueHue st https://habr.com/ru/company/ | CBoGoHBII JOCTYI
HOBHUYKOB: pacro3HaeM wunderfund/blog/314872/

M300pakeHHS C TIOMOIIIBIO
CBEPTOYHBIX CceTel

3ayeM BaM BU3yaH3aIHsI https://python- CBOOOIHBIH JOCTYIT
aKTUBALMI MOJEIN school.ru/blog/tensorflow-
Tensorflow activation-visualization/
Toukast HacTpoiika https://youtu.be/JIRQVEag4w | CBoGOIHBII JOCTYI
HEHUPOHHOU CETU U

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI
Hayunas 6ubnuoreka TI'Y https://www.lib.tsu.ru/ CB0OOIHBII JOCTYT
DNeKTPOHHO-OHOIMOTe HAsI https://e.lanbook.com/ Hanst ABTOPU3UPOBAHHBIX

cucrema «JIaHb» IOJIb30BaTelei
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https://habr.com/ru/company/wunderfund/blog/314872/
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KubepJlennnka

| https://cyberleninka.ru/

| CBoGOAHBIIT KOCTYM

IIpodeccnonanbHbie 0a3bl JAHHBIX

N cKyCCTBEHHBIN MHTEIJIEKT U

https://ai-news.ru

CB0OOAHBIH JOCTYTT

cheppl  €ero  MPUMEHEHHUS.

HoBoctu pa3paboTku

KBaHTOBBIX KOMITBIOTEPOB.

Uccnenopanus

UCKYCCTBEHHBIX  HEHPOHHBIX

ceTen.

[Topraun MUpoBBIX | https://www.kaggle.com/ CBOOOTHBIH JOCTYTI
COPEBHOBAaHUW KOMaHJ IO

DM

ba3a naHHbIX TeMIiepaTypbl

https://storage.googleapis.co
m/tensorflow/tf-keras-
datasets/jena climate 2009 2

016.csv.zip

CB0OOAHBIH JOCTYTT

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

IIpu ocymecTBaeHnu 00pPa30BATENBHOIO IPOIECCa HCIOJB3YETCsl OONAa4YHBIA CEPBUC
Google Colab, naker Anaconda (Python, R), 6ubauorexu ans rimy6okoro ooydyenus Tensorflow,

Keras, Pytorch, cepBucet OpenAl.

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

Ayauropun Uil IPOBEIEHUS 3aHATUN JIEKIMOHHOTO TUIIA.

AYI[I/ITOI)I/II/I AJIs1 IIPOBCACHUA na60paT0pHHx SaHHTHﬁ, WHIAUBUAYAJIBHBIX U TPYHIIOBBIX

KOHCYHBT&HHﬁ, TCKYIIETO KOHTPOJIA U HpOMe)K}’TOLIHOI\/JI aTTecranuu.

ITomerieHust 1 caMOCTOSITENIbHONW paboThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTH VHTepHeT, B 2JIEKTPOHHYI0 MH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K

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

15. Undopmauus o paspadorunkax

Axcéno Cepreit BnagumMupoBuy — KaHA. TEXH. HayK, JOLUEHT Kadeapbl TEOPETUUECKUX

ocHOB uHpopmaruku TI'Y.
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