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1. Heab n niaHupyemblie pe3ybTaThbl 0CBOCHHUS IMCHUTIMHBI

[enbto 0CBOEHMS JUCIUIUIMHEI ABIsETCS (POPMUPOBAHKE CIIEAYIOIIMX KOMIETSHIUI:

— IIK-4 — criocoOHOCTh yHpaBisATh MOJTYYCHHUEM, XpaHEHHEM, Irepenaveld, oopaboTKon
OOJBIINX TaHHBIX;

— YK-1 — cnnocoOHOCTh OCYLIECTBIATh KPUTUUECKUI aHAIU3 MPOOJIEMHBIX CUTYalluid Ha
OCHOBE CUCTEMHOTO IT0JIX0/a, BEIpabaThIBaTh CTPATErHIO JCHCTBUM;

— I1K-9 — crtocoOHOCTh pa3pabaThiBaTh U MOJCPHU3UPOBATH MMPOTPAMMHOE H armapaTHOe
o0ecrieyeHre TEXHOJOTUH M CHCTEM HCKYCCTBEHHOI'O MHTEIJIEKTa C ydeToM TpeOoBaHUMN
MH(GOPMaLMOHHON O€30MaCHOCTH B Pa3IMUHbIX IPEIMETHBIX 00IaCTAX.

PesynpTaTamyu 0CBOEHUS IUCLUIUIMHBI SBIISIOTCS CIEAYIOLUIME UHANKATOPBI JOCTHKEHHUS
KOMIIETCHIINH:

WIIK-4.3. PaspabarbiBaeT MNpEeAsOXKEHHUS IO MOBBIIICHUIO IPOU3BOAUTEIBHOCTH
00paboTKH OOJBITNX TAHHBIX.

NIIK-4.2. Hcnosnb3dyer METOAbl M HMHCTPYMEHTBHI IIOJYYEHUsS, XpaHEHusd, Iepenadd,
00paboTKH OOJBITNX TAHHBIX.

UIIK-4.1. OcymecTBiseT MOHUTOPUHI U OLIEHKY HPOM3BOJUTEIBHOCTH OOpPabOTKU
OOJIBIINX JTaHHBIX.

NVYK-1.3. Ilpennaraer 1 000CHOBBIBAET CTPATETUIO JEHCTBHH C y4€TOM OTrpaHUYCHUH,
PHUCKOB ¥ BO3MO>KHBIX TIOCJIEICTBUM.

NVYK-1.2. OcyuiectBiasieT MOMUCK, OTOOp M CHCTEMAaTH3aluI0 WHPOpMalMU s
oIpeziesieHus] AJIbTEPHATUBHBIX BAPUAHTOB CTPATETUUECKUX PELIEHUI B MPOOIEMHON CUTYaLlUU. .

NVYK-1.1. BouBnsger mnpoOJeMHYIO CUTyallMl0, Ha OCHOBE CHUCTEMHOro IOJX0Ja
ocyllecTBIIsIeT €€ MHOrO()aKTOPHBIN aHaIU3 U AUATHOCTHUKY.

NIIK-9.1. Pa3pabarbiBaeT mporpaMMHOE M ammapaTHoe OOecleYeHHe TEXHOJIOTUH u
CHUCTEM HCKYCCTBEHHOIO HWHTEJJIEKTa JHS pelIeHUs Npo(PEecCHOHANbHBIX 3aJady C Y4YETOM
TpeboBaHui MHHOPMAITMOHHON 0€30MaCHOCTH B Pa3IMUHBIX MPEIMETHBIX 0071aCTAX.

2. 33)]3‘{]/1 OCBOCHHUA THUCHHUIIIMHBI

OOyuuTh CTYIEHTOB OCYIIECTBISATH PAaOOTHI MO HCCIEIOBAHUIO OOJBIINX TaHHBIX C
NPUMEHEHHEM TEXHOJIOTHIA TITyOoKOoro o0yueHHs U pa3padbaThiBaTh HHTEIUIEKTYalTbHBIE CHCTEMBI
C UCTIONIb30BaHUEM HMHCTpyMeHTapusi 6ubmmorex Python, R, myOnu4HbIX 00Ma4HBIX CEpBHUCOB,
OLIEHUBATh (P (PEKTUBHOCTH UX PAOOTHI M BHEAPSTH B MPHIIOKECHHSL.

— OOYy4YHTh CTYJCHTOB BBISBIATH, (DOPMHPOBATH W COTJIACOBHIBATH TPEOOBAaHHS K
pe3ysbTaTaM aHaJTUTUYECKHX paOdoT ¢ MPUMEHEHHEM TEXHOJIOTHA TITyO0KOTro 00yUYeHHUS;

— O0YYHTh CTY/IEHTOB NPUHINIAM IUTAHUPOBAHUS M OPTaHU3ALNH aHATUTHYECKUX padoT
C MCMOJIb30BaHUEM TEXHOJIOTUH IITyOOKOro 00y4YeHMs;

— 00y4YuTh CTYACHTOB MOATOTABIMBATh AaHHBIC JUIA MPOBEACHUS aHATUTHYECKHX padoT
10 UCCIIEIOBAaHHIO OOJBIINX JAHHBIX METOIaMH IITyOOKOTO 00y4eHUS;

— O0yYHTbh CTYJICHTOB IPOBOJUTH AHAJTMTUYECKOE HCCIENOBAaHUE M pa3pabaThIBaTh
OPWIOKEHUST ~ C TPUMEHEHHEM TEXHOJIOTUH TIyOOKOro oOy4YeHHsT B COOTBETCTBHH C
TpeOOBaHMAMH 3aKa3UHKa.

3. MecTo TUCHUNJIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

JluctumniamHa OTHOCHTCS K YacTH 00pa3oBaTeIbHOM MporpamMmbl, (OpMHPYEMOt
YYaCTHHKaMU 00pa30BaTelbHbIX OTHOIIEHUH, TMpeanaracTcs OOydaromuMcs Ha BBIOOD.
JucuunnuHa BXoauT B Moayib [IpuknagHoit MOAyJib.

4. Cemectp(bl) ocBOeHHsI U (popMa(bl) MPOMEKYTOUHON aTTECTANMH MO TUCUMUILINHE

Tpetuii cemecTp, 3K3aMeH



5. Bxoanble TpeGoBaHus 1)1 OCBOEHUS] AU CHUILIMHBI

Jlis  yCHemHOro OCBOEHHUS AUCHUIUIMHBI TpPeOYIOTCS pe3yibTaThl OO0ydYeHHUs IO
cieayomumM aucuurinHaM: CTaTUCTUYECKHU aHalu3 JaHHBIX, BBeIeHNe B MHTEIUICKTY aJIbHBIN
aHaJIu3 JaHHBIX.

6. SI3bIK peanu3anuu

Pycckuin

7. O0beM TUCHUILIUHBI

OO6mas TpyJ0€MKOCTh AUCIMIUIMHBI COCTABIISIET 3 3.€., 108 "yacoB, U3 KOTOPHIX:
-nexkuu: 16 u.
-naboparopHsie: 16 4.
B TOM YHCIIe IPaKTHYECKas MOAroToBKa: 0 4.
O6beM caMOCTOSTENIbHON pabOThI CTYI€HTA ONPEAEIeH YUEOHbBIM IJIAHOM.

8. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. OCHOBBI U apXUTEKTYPbI ITyOOKHUX HEHPOHHBIX CETEH.
ApXUTEKTYypbl TIIyOOKMX HEHpOHHBIX ceTeil. Peanuzanus riyOOKHX MOJHOCBSA3HBIX
HEHUPOCETEBBIX MOJCIICH.

Tewma 2. PazpaboTka npunoKeHHi, UCTIOIB3YIONMIUX TITyO0Koe 00yUueHue.
[IpoexTupoBaHue u pa3BepThIBAHUE MPUIIOKEHUN, UCTIONB3YIOUINX TNTyOOKHE HEHPOHHBIE
cetu. Pa3paboTka u pa3zBepTblBaHNE IPUIIOKEHUH C MIyOOKHMMH HEHPOCETEBBIMH MOJEIISIMU.

Tema 3. TlpakTryeckue acekTsl 00y4eHus ITyOOKUX HEMPOHHBIX CeTeH.

Metoap! noBeleHHE YPGEKTUBHOCTH pa3pabOTKU U OO0y4deHHs TIIyOOKHUX HEHPOHHBIX
cereil. MHCTpyMeHThI MoBbIIeHUS! 3((HEKTUBHOCTH MPOEKTUPOBAHUS W OOYy4EHHS TIIyOOKHX
HEHUPOHHBIX CETEH.

Tema 4. IlpakTudeckne acreKkThl MOJICIUPOBAHUS MTOCIIEA0BATENILHOCTEH.
I'myOokue HeEMpOHHBIE CETU JIsl HCCIENOBAHUS BPEMEHHBIX I0CJIEI0BATEIILHOCTEH.
HccnenoBaHue TEKCTOB IITyOOKMMHU HEMPOCETEBBIMU MOJAEIISIMH.

Tema 5. IlpakTHdeckue acmeKThl HCIOJB30BAaHUSA TIyOOKMX HEHPOHHBIX CETeH B
KOMITHIOTEPHOM 3PEHHH.

CBepTouHblE HEWPOHHBIE CETH M aBTOSHKOAEPHI JJIS PElICHUs 3a1ad KOMIBIOTEPHOTO
3penusi. CerMeHTanus U KiacCHPUKAIUSA OOBEKTOB HA M300paXKEHHSIX C TOMOIIBIO TTyOOKUX
HEUPOHHBIX CETEH.

Tema 6. [IpakTuyeckue acreKkThl UCIOIB30BaHUS ITyOOKHMX HEMPOHHBIX CeTel B 3a/1adax
MMOHUMAaHUS €CTECTBEHHOIO S3bIKA.

Hcnonb3oBanue riayOOKHMX HEHPOHHBIX CeTel B 3ajjauax MOHUMAaHHs ECTECTBEHHOIO
s3bIKa. Peanm3arus 9at-00T CHCTEM C TIOMOIIIBIO HHCTPYMEHTOB TITyOOKOTO O0YYCHHUS.

Tema 7. I'myOokue nopoxaaromme MoJIeIH.
I'enepatuBHO-cOCTSA3aTeNIbHBIE  HEWpOHHBIE ceTH. ['eHepauust M300pakeHUd H
BPEMEHHBIX M10CJIEIOBATEIbHOCTEN.

Tema 8. MccnenoBanus mo riry0oKoMy 00y4eHHIO.
Ananranus HelipocereBblx Moaenei. OOyueHue ¢ mnoakperuieHueM. ccnenoBanue
poLeaypbl J000y4EeHNs HEHPOHHBIX CETEH.



9. Tekymnii KOHTPO.JIb N0 AUCHUILIHHE

Texkymuid KOHTPOJIb MO AMCHUUIUIMHE MPOBOJUTCS IYTEM KOHTPOJIS MOCEIIaeMOCTH,
MPOBEJICHUST KOHTPOJIBHBIX pabOT, TPOBEPKH JTabOpaTOPHBIX paboOT B BHJE OOCYXKICHUS
aIropuTMa M pe3yIbTaToOB €ro padOTHI.

10. Iopsiok NpoBeeHUs] U KPUTEPUHU OLIeHUBAHUS MPOMEKYTOYHOM aTTeCTALUH

DK3aMEeH B TPETbEM CEMECTpE MPOBOAUTCS B MUCbMEHHOU (opme no Ousneram. CTyaeHT
JIOITyCKaeTcsl K 9SK3aMEeHy B Cly4yae, €CciIM OH cJal Bce JIabopaTopHble pPalOTHI.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 IBYX vacTell. [IpomomkurensHOCTh 9K3aMeHa 1,5 vaca.

IlepBast wacTh mpezicTaBiseT coOOi BOMPOC MO JEKIMOHHOMY Kypcy paszmenoB 1-8,
nposepsronx UYK-1.1, UVK-1.2, UYK-1.3, UIIK-9.1. OtBer Ha Bonpoc NepBOM YacTH JaeTcs
B BU/JIE MMCbMEHHOI'O OTBETA C Pa3BEPHYTHIM U3JI0KEHHUEM MaTepHaia.

Bropas yacth comepxut onHy 3anaudy, nposepstomyto WUIIK-4.1, UI1K-4.2 u UI1K-4.3.
OTBer Ha BOIPOC BTOPOW YACTH MPEAINOJaraeT NPOrpaMMHYIO pPeaIu3alMio MpeasaraeMon
3aJa4d  C TEOPETHYECKUM OOOCHOBAHHMEM pEIICHUS U MHTEpIpeTalnuel IMoJyuyeHHbIX
pe3yJIbTaToB.

[IpumepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB:

1.Kakas HeilpoceTeBast MOI€b U3 IEPEUMCICHHBIX B JIyUllleld CTENEHU MOAXOIUT IS

IIPOTrHO3UPOBAHNSA BPEMCHHBIX HOCHeﬂOBaTeHBHOCTeﬁ?

a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3pIBaeTCs HECKOJIBKO TPHUMEPOB M3 0Oydaromiei BBIOOPKH, HMCTOIB3YIOMIMUXCS IS
OJIHOMOMEHTHOT'O pacueTa rpaJiIi€HTa U BECOB CETH?

3. ITouemy MOz€IN Ha CBEPTOUYHBIX HEMPOHHBIX CETAX MOKA3BIBAIOT HAMIYUIINE [TOKA3aTENN
1o KJaccu(uKaui 0ObEKTOB HAa H300PaKEHHUSAX 110 CPABHEHUIO C IPYTUMHU MOACISAMU?

a)OHM B BbICOKOW CTENeHW ONTUMMU3IUPOBAHbI ANA
06paboTKM  BEKTOPOB C  4YUC/IOBbIMM, a  He
KaTeropmaabHbIMN NPU3HaAKaMM

b)OHU 06nagatoT WHMPOKMM HAabOPOM MHCTPYMEHTOB
npeobpa3oBaHMA  MPU3HAKOBOrO  MPOCTPAHCTBA,
KOTOpble MOXeT BapbMpoBaTb pa3paboTumnk B moaenu

C)OHM YYUTBIBAIOT KOPPENALMIO CMENKHbBIX KOMMOHEHT
BeKTOpa

d)OHM uCnoNb3ylOT cywecTBeHHO 6osblee 4nUcno
HacTpanMBaemblX MNapameTpoB, MO CPABHEHUIO C
APYrMMU MOAENAMM

PesynpTatel  3K3ameHa
«YJIOBJIETBOPUTEIBHO,

cpenHeapuPpMETHUECKOe 10  pe3ysIbTaTaM

OTIPEIEIISFOTCS
«HEYIOBJIECTBOPUTEIIHHOY.

OLICHKaMH «OTIIUYHO», «XOopouIo»,
HroroBas oOIleHKa BBICTABISIETCSA Kak

KOHTPOJIBHBIX W J1abOpaTopHBIX paboT u

SK3aMEHAIIMOHHOM OIIEHKH C OKpYTJICHHUEM 1O OmkaiIero OCJIoro.

11. YueOHO-MeTOAUYECKOE O0ecIeueHne

a) DNEKTPOHHBIM y4eOHBI Kypc MO JAWCHUILUIMHE B 3JCKTPOHHOM YHHBEPCHUTETE

«Moodley.

6) OnleHOUHBIE MaTepHalbl TEKYIIETO KOHTPOJS W MPOMEKYTOUYHOM aTTeCTallH 10

IUCLIUILINHE.



12. llepeuens yueOHoili TUTEPaTypHI U pecypcoB cetu UHTepHeT

a) YueOHas M ydyeOHO-METOAMYECKas JUTeparypa, y4eOHO-METOAMYECKHE U Jpyrue
MaTepuasbl, HEOOXOAUMBIE ISl U3yUYEHUS AUCLUIIINHBL:

1. Txoan I'pac. Data Science: Hayka o nanubIx ¢ Hyns. 2-e uzganue. — CII6: BXB-
[TerepOypr, 2021. — 416 c.

2. Cebactbsan Pamxka, Baxun Mupmxamunu. Python u mammnaHOoe oOydenue. — 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. ['my6okoe obydenue 6e3 marematuku. Tom 1. OcHoBel. — M.: IMK
Ipecc, 2020. — 580 c.

7. Ouapro I'maccuep. I'mybGokoe oOydenue 6e3 marematuku. Tom 2. Ilpaktuka. — M.:
JMK Ilpecc, 2020. - 612 c.

8. Su I'yndennoy, Nomya benmxuo, Aapon Kypsuuis . I'mybokoe oOyuenue. Bropoe
1BeTHOE u3nanue, ucrpasiennoe. — 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. 'my6okoe oOyuenue Ha Python. — CII6: IIutep, 2018. — 400 c.

0) Pecypcel cetn IHTepHET, HEOOXOAUMBIE JIJIsl U3YUEHUS TUCHUTUIHHBL:

HaumenoBanue Ccbuika Ha pecypc JocTynHoOCTH
(cBOOOAHBIN HOCTYN/
OrpaHUYeHHBbIH J0CTYI)

1 2 3

NudopmannoHHo-cipaBoYHbIe CHCTEMbI

I'myGunHOe 00yueHue https://moodle.ido.tsu.ru/cour | CBoGoaHbI qOCTYT
se/view.php?id=1401

CeprouHas HelpoHHas ceTh | https:/nmunykcOnor.pd/sverto | CBOOOIHBIN TOCTYT
Ha Python u Keras chnaya-nejronnaya-set-na-
python-i-keres/

Ceeprounsie Heiiponnbie cetr | https://medium.com/@balovb | CBoGoaHbIN toCTYyT

C HyJs ohdan/cBepTounsie-

HEHPOHHBIE-CETU-C-HYJIA-

4d5a1f0f87ec
['my0okoe oOydeHue is https://habr.com/ru/company/ | CBoGoIHBIH J1OCTYIT
HOBHUYKOB: Pacrio3HaeM wunderfund/blog/314872/

M300paXeHHsI C TOMOIIBIO
CBEPTOYHBIX CETEH

3aueM BaM BU3YyaH3aIHsI https://python- CBOOOIHBIN JOCTYII
aKTUBAIMI MOJEIN school.ru/blog/tensorflow-

Tensorflow activation-visualization/



about:blank
about:blank
about:blank
https://medium.com/@balovbohdan/%D1%81%D0%B2%D0%B5%D1%80%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B5-%D0%BD%D0%B5%D0%B9%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5-%D1%81%D0%B5%D1%82%D0%B8-%D1%81-%D0%BD%D1%83%D0%BB%D1%8F-4d5a1f0f87ec
https://medium.com/@balovbohdan/%D1%81%D0%B2%D0%B5%D1%80%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B5-%D0%BD%D0%B5%D0%B9%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5-%D1%81%D0%B5%D1%82%D0%B8-%D1%81-%D0%BD%D1%83%D0%BB%D1%8F-4d5a1f0f87ec
https://medium.com/@balovbohdan/%D1%81%D0%B2%D0%B5%D1%80%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B5-%D0%BD%D0%B5%D0%B9%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5-%D1%81%D0%B5%D1%82%D0%B8-%D1%81-%D0%BD%D1%83%D0%BB%D1%8F-4d5a1f0f87ec
https://medium.com/@balovbohdan/%D1%81%D0%B2%D0%B5%D1%80%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B5-%D0%BD%D0%B5%D0%B9%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5-%D1%81%D0%B5%D1%82%D0%B8-%D1%81-%D0%BD%D1%83%D0%BB%D1%8F-4d5a1f0f87ec
https://habr.com/ru/company/wunderfund/blog/314872/
https://habr.com/ru/company/wunderfund/blog/314872/
https://python-school.ru/blog/tensorflow-activation-visualization/
https://python-school.ru/blog/tensorflow-activation-visualization/
https://python-school.ru/blog/tensorflow-activation-visualization/

Tonkast HacTpolKa
HEUPOHHOU CETH

https://youtu.be/JiIRQVEag4w
U

CB0OOIHBIN JOoCTY

e

KTPOHHO-0M0JIMOTEeYHbIE CHCTEMbI

Hayunas 6ubnuorexa TI'Y

https://www.lib.tsu.ru/

CB0OOIHBIN JOoCTY

DIIeKTPOHHO-OMOIHOTEUHAS
cucrema «Jlanp»

https://e.lanbook.com/

Jost aBTOPHU3UPOBAHHBIX
[OJIb30BaTeNIe

KubGepJlenunka

https://cyberleninka.ru/

CB0OOIHBIN TOoCTYy

IIpodeccuonanbHbie 6a3bl JAHHBIX

HckyccTBEHHBIN UHTEIUVIEKT U

https://ai-news.ru

CBoboaHbIi JocTyn

cheppl ero  MpPUMEHEHUS.

Hosoctu pa3paboTKu

KBAHTOBBIX KOMITHIOTEPOB.

Uccnenosanus

UCKYCCTBEHHBIX  HEHPOHHBIX

ceTell.

[opran MUpOBBIX | https://www.kaggle.com/ CBOOOIHBIN TOCTYTT
COPEBHOBaHUW KOMaHJ IO

DM

ba3a naHHBIX TeMIiepaTypbl

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

2016.csv.zi

CB0OOAHBIH JOCTYTT

13. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT Hii

IIpu ocymecTBieHMH 00pa30BaTENFHOTO MPOIECCAa HCIONB3YETCs OOJIAYHBIA CepBUC
Google Colab, maker Anaconda (Python, R), 6ubanorexku mist rimy6okoro ooyuenus: Tensorflow,
Keras, Pytorch, cepsucet OpenAl.

14. MaTepuanbHO-TeXHHYECKOe o0ecreyeHue

Aynuropuu 1Jid IPOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

AynuTtopuu 17l IpoBeAeHUs J1a00paTOPHBIX 3aHATUN, WHAMBUIYAIbHBIX M TPYIIOBBIX
KOHCYJIbTAl[MH, TEKYILEr0 KOHTPOJISI U IPOMEKYTOYHOU aTTECTALUH.

ITomemieHus st caMOCTOSATENIbHOW pabOThl, OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOW U
JOCTYTIOM K ceTd MHTepHeT, B 3JIEKTPOHHYI0 HWH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

15. Undopmanus o paspaboTunkax

AxcénoB Cepreit BimagumupoBud — KaHA. TEXH. HAyK, JOUEHT Kadeapbl TEOPETHYESCKIX

ocHoB uH(popmaTuku TI'Y.
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