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1. Ilesb ¥ UIAHUPYeEMBbIE Pe3Y/JIbTATHI OCBOCHHS JMCIUIIIHHBI

I1esbr0 0CBOEHMSI JUCLUIUIMHBI ABJsETCA (POPMUPOBAHUE CIEAYIOMIMX KOMITETEHIIMI:

—YK-1 — CrocobeH OCyIIeCTBIATh KPUTUYECKUN aHAIM3 MPOOJEMHBIX CHUTyalluil Ha
OCHOBE CUCTEMHOTI0 II0JIX0/1a, BEIpaOaThIBaTh CTPATETUIO JEHCTBUI.

—IIK-5 — CmocobeH ympaBisiTh MOJXy4e€HHEM, XpaHEHHEM, Iepenadeld, o0paboTKOM
OO0JIBIINX JAHHBIX.

Pe3ynbraramMu ocBOEHUS IHMCLUUIUIMHBI SBIISIOTCS CIENYIOIINE UHAUKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NVYK-1.1 BeiaBnser mnpoOJEeMHYI0 CHTyallMI0, Ha OCHOBE CHCTEMHOIO TOAX0Ja
ocymiecTBiasier e¢ MHoropakTopHeli aHanmu3 W guarHoctuky.MYK-1.3 Ilpemmaraer wu
00OCHOBBIBAET CTPATETMIO JEWCTBUH C YYETOM OIPAaHMYEHHUH, PHUCKOB M BO3MOXKHBIX
IIOCJICICTBUM.

NVYK-1.2 OcymecTBiseT MNOUCK, OTOOp H CHCTEMAaTHU3alWi0 HHOOpMAIMH s
OIpeIeNIeHNUs AJIbTEPHATUBHBIX BAPUAHTOB CTPATErMUECKUX PELICHUN B IPOOIEMHON CUTYalUH.

NVYK-1.3 Ilpennaraer 1 00OCHOBBIBAET CTPATETUIO JEHCTBUI C y4€TOM OIpaHUYEHHH,
PHCKOB U BO3MOXKHBIX IOCJI€ACTBUH.

NIIK-5.1 OcymecTBasieT MOHUTOPHHT H OIEHKY MPOU3BOAUTEILHOCTH 00pabOTKH
OO0JIBIINX JAHHBIX.

NIIK-5.2 Hcnonp3yeT MeTOAbl M HMHCTPYMEHTBI IIOJYyYEHUS, XPaHEHHUs, Nepelayu,
00pabOTKH OOJIBIITUX JTAHHBIX.

WIIK-5.3 PaspabGarpiBaeT TpPEAJIOKEHHUSI 10 TOBBIIICHUIO IPOU3BOAUTEIBHOCTH
00pabOTKH OOJIBITUX JTAHHBIX.

2. 3a7a49M 0CBOECHHUA JUCIHAILIHHDI

OOy4HTh CTYICHTOB OCYIIECTBISTH PAOOTHI 1O WCCIEAOBAHUIO OOJBINNX JTaHHBIX C
IPUMEHEHHEM TEXHOJIOTUH HEHPOHHBIX ceTel M pa3padaTbiBaTh MHTEIUIEKTYyaJbHBIE CUCTEMBI C
UCIIOJIb30BaHWEM HMHCTpyMeHTapus Oubmmotek Python, R, myGmmuuHbBIX 0OMayHBIX CEpBHCOB,
OLIeHUBATh 3()(PEKTUBHOCT MX PaOOTHI U BHEJPATH B MPHIIOKEHUS:

— O00y4YUTh CTYICHTOB BBISABIATH, (OPMUPOBATH U COTJIACOBBIBaTH TpeOOBaHUS K
pe3yibTaTaM aHAIUTHYECKUX paboT ¢ IPUMEHEHUEM TEXHOJIOTUH HEHPOHHBIX CeTeH;

— 00y4MTbH CTYACHTOB NPUHIUIIAM [UIAHUPOBAHMS M OpraHU3allMi aHAIUTUYECKUX padoT
C MCIOJIb30BaHMEM TEXHOJIOTMI HEHPOHHBIX CeTel;

— 0Oy4YUTh CTYJEHTOB MOJTrOTaBIMBATh JaHHBIE JUUISl IPOBEACHMS aHAIUTHUYECKUX padboT
10 UCCIIEIOBAaHUIO OOJIBIINX JJAHHBIX METO/IaMU HEHPOHHBIX CETeH;

— 00y4MTb CTYACHTOB MPOBOJUTH AHAJIUTUYECKOE HCCIIEJOBAaHHE M pa3padaThIBaTh
NPUIIOKEHUS C TPUMEHEHUEM TEXHOJIOIMi HEHPOHHBIX CETel B COOTBETCTBHU C TPeOOBAHUSAMHU
3aKa3yuKa.

3. MecTo AUCHHUILINHBI B CTPYKTYpe 00pa3oBaTe/ibHOH IPOrpaMMBbl

JlucrunamHa OTHOCHTCS K 4YacTH 0Opa30BaTeNbHON MporpaMMbl, (HOpMHUPYEMOit
y4acTHUKaMU OOpa30BaTeNIbHBIX OTHOILICHHM, TpeuiaraeTcs oOOydalomuMcs Ha BbBIOOP.
Huctunnuaa BXoauT B Moaynb  «OOmenpodeccHoHalbHbIe MOJYJIHM TI0  BBIOOPY» —
«[IpuknagHON MOZYIIBY.

4. Cemectp(bl) ocBOeHUs M (popMa(bl) MPOMEKYTOUYHOM ATTECTALUM 10 JUCHUIIJIMHE

Tperuii cemectp, IK3aMeH



5. Bxoanble TpeOOBaHNS AJIsl OCBOCHHUS TMCUUIITHHbBI

JUis  yCcHemHoro OCBOEHHUS AUCHUIUIMHBI TpeOYyIOTCS pe3ysibTaThl OO0y4deHHs IO
caenyomuM aucrurimHam: CTaTUCTUYECKU aHalu3 JaHHbIX, BBeeHre B MHTEIUICKTyalIbHbIN
aHaJIU3 JIaHHBIX.

6. SI3bIk peanu3zanuu

Pycckuii

7. O0beM TUCHUILIHHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIUHBI COCTABIIAET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-nexun; 16 4.
-maboparopusie: 32 4.
B TOM YHCJIE€ IPAKTHYECKasl TOATOTOBKA: 32 .
O6beM caMOCTOSATENbHON pabOThI CTYIEHTA ONpeaAeNicH Y4EOHBIM IIIAHOM.

8. Coaepikanue TUCHUILINHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

Tema 1. OcHOBBI HEHPOKOMIIBIOTEPHBIX BHIYMCICHHI.
OCHOBHBIE TIOJIOKEHUSI HEUPOCETEBBIX BbIUMCICHUNU. OCHOBBI MPOECKTHUPOBAHMS
HEHPOCETEBBIX APXUTEKTYD.

Tema 2. HelipoHHble ceTH BCTPEUHOTO paCIPOCTPAaHEHHUS.
HacTtpoiika apXWTEKTypsl M aJIrOpPUTMbl HACTPOMKM HEHPOHHBIX CETE€H BCTPEYHOIO
pacnpoctpanenus. Iloctpoenue HEMPOCETEBOTO perpeccopa.

Tema 3. AnropuT™Mbl ONITUMHU3ALKUN B 00y4E€HUN HEHPOCETEBBIX MOJIEIIEH.
Ontumuzatopsl oOyueHHMsT HeHpoHHbIX ceTell. MccienoBaHue apXUTEKTyp H
ONTUMM3ATOPOB HEHPOHHOM ceTH — KilaccuukaTopa A NoBbIIeHHs €€ 3P(HEKTUBHON pabOTHI.

Tema 4. PexyppeHTHbIE HEHPOHHBIE CETH.
Heiiponnsie cetn ¢ oOpaTHbIMH cBs3siMU. HacTpoiika pekyppeHTHOH HelpoceTu Uis
WCCIIEI0BAHMS CUTHAJIOB

Tema 5. CBepTouHbBIE HEHPOHHBIE CETH.
CBepTouHble HEHpOHHBIE CETM U aBTO’HKOJEpbl. MccrnenoBanue u300pakeHUi
CBEPTOYHBIMU HEHPOHHBIMH CETSIMH.

Tema 6. OOyuenue 0Oe3 yuuTenss U OOydeHHE C TOAKPEIUICHHEM B HEUPOCETEBBIX
MOJIEIIAX.

Heiiponnsie cetu, obyuaromuecs 0e3 yuuTens U ¢ MOJAKpeIuieHneM. Boiaenenue rpymmn
00BEKTOB C MOMOIIBIO CAMOOPTAaHU3YIOIINXCSI HEHPOHHBIX CeTeH.

Tema 7. Buzyanu3zanust 1 00bsICHUMOCTh HEHPOHHBIX CETEH.
Busyanuzanus 1 00bICHUMOCTh HEHpPOCETEBBIX MoAeNel. Busyanuzauusi cTpyKTypbl U
IIpoLIeCcCa aKTUBALIUA HEUPOHHOU CETH.

Tema 8. [laMATH HEHPOCETEBBIX MOJEIEH.
XpaHeHne acCOLMANMi U yIpaBJIEeHHE NaMAThIO B HEUpOCETEBBIX Moaesax. [loctpoenne
aJJalITUBHBIX HEMPOHHBIX CETEN.



9. Tekymmii KOHTPOJIb O TUCHUIINHE

Texkymmii KOHTPOJIb 1O JUCHUIUIMHE INPOBOJIUTCS ITyT€M KOHTPOJS MOCEIIAeMOCTH,
NPOBEICHUSI KOHTPOJBHBIX pPabOT, MPOBEPKU JIA0OPATOPHBIX pPabOT B BUAE OOCYXICHUS
JITOPUTMA M PE3YJIBTATOB €ro paboTHI.

[IpakTHyeckast HOArOTOBKA OLIEHUBAETCS 110 PE3yIbTaTaM BBIMOJIHEHHBIX J1a00paTOPHBIX
pabor.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUU OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

DK3aMeH B TPEThEM CEMECTPE MPOBOAMUTCS B MUChbMEHHOHN Gopme 1o Ouneram. CTyaeHT
JOTyCKaeTcss K OJK3aMeHy B cClly4ae, €ClId OH cJajl Bce JiabopaTopHbie pabOTHI.
DK3aMEeHAIMOHHBIA OMJIET COCTOUT U3 ABYX 4yacTel. [IpomomkuTensHOCTh 3K3aMeHa 1,5 Jaca.

[lepBas 9acTh TpenCTaBiIsieT COOOW BOMPOC MO JIEKIIMOHHOMY Kypcy pasnenoB 1-8,
nposepsronmx MYK-1.1, UYK-1.2, UYK-1.3. OtBeT Ha Bompoc NEpBOM YaCTH JAe€TCsl B BUIAE
MMCbMEHHOTO OTBETA C Pa3BEPHYTHIM U3JI0KEHHUEM MaTepuaa.

Bropas yacte copepxut ogny 3anauy, nposepstomyro UITK-5.1, UTIK-5.2 u UIIK-5.3.
OTBeT Ha BOMPOC BTOPOM YACTH MPENIONaraeT MPOrpaMMHYIO peau3alvio MpejjiaraeMon
3aJaud C TEOPETUYECKUM OOOCHOBAaHMEM pEIICHUS ¢ HMHTEepHpeTanueil Moly4yeHHBIX
pe3yabTaTOB.

[IpuMepHBIii epeYeHb TEOPETUYECKUX BOIIPOCOB:
1.Kaxas HeipocereBast MOZEIb U3 IEPEUUCIICHHBIX B Jy4IlIel CTENEHU MOAXOUT IS

IMPOrHO3UPOBAaHNA BPECMCHHBIX HOCHeﬂOBaTCHLHOCTeﬁ?

a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3pIBaeTCsd HECKOJIBKO MPUMEPOB M3 O0ydaromiedl BBHIOOPKH, HCIOIB3YIOMIUXCS IS
OJIHOMOMEHTHOTI'O pacueTa rpaJIneHTa U BECOB CETU?

3. HO'—IGMy MOZCIIN Ha CBEPTOYHBIX HeﬁpOHHBIX CCTAX IMOKA3bIBAIOT HAMJTYYIINE ITOKA3aTCJIN 110
KJIaCCI/I(l)I/IKaI_[I/II/I 00BEKTOB Ha I/1306pa)KeHI/I$IX IO CPAaBHCHUIO C IPYTIr'UMHU MOI[CJ'I}IMI/I?

a)OHHU B BBICOKOH CTETIEHN ONTUMU3UPOBAHbI | b)OHM  00NajgaroT  MUPOKUM  HabOpoM

IUTst 00pabOTKH BEKTOPOB C YUCIIOBBIMH, & HE | HHCTPYMEHTOB npeoOpazoBaHus
KaTeropUaIbHBIMU TPU3HAKAMH MPU3HAKOBOTO  TMPOCTPAHCTBA,  KOTOPHIE
MOJKET BapbHPOBATh Pa3pabOTIHK B MOJIEITH

¢)OHU YYHUTHIBAIOT KOPPETAUI0 CMEXHBIX | d)OHM HCHONB3YIOT CYIIECTBEHHO O0JbIlee
KOMITOHEHT BEKTOpa YUCJIO HACTpauBaeMbIX IMapaMeTpPOB, IO
CPaBHEHUIO C IPYTUMU MOJEISIMU

Pesynprarel  3K3amMeHa ~ ONpPENENSIOTCS  OIEHKAMHM  «OTJIIMYHO»,  «XOpOILIO»,
«YIOBJICTBOPUTEILHO», «HEYIOBJICTBOPUTEIHHO». MTOrOBas OICHKAa BBICTABISIETCS Kak
cpenHeapudmeTnyeckoe TO pe3yiIbTaTaM KOHTPOJIBHBIX M JIaDOpaTOpHBIX paboT U
HK3aMEHAIMOHHOM OIIEHKHU C OKPYTJICHHEM JI0 OJIMKAUIIEero 1esoro.

11. YuyeOHo-MeTOANYECKOE O0ecIeueHue

OrneHouHBIC MaTepUadbl TEKYIIETO0 KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu II0
muctumnae (ITpunoxenwne 1).



12. Ilepeyenn y4eOHOIM JuTEPaTyphI U pecypcoB cetn UHTEepHeT

a) YueOHass W y4eOHO-METOJAWYECKas JUTepaTypa, y4eOHO-METOIUYECKHE M JAPYTHE
MaTepHalbl, HEOOXOIUMBIE [T U3YYEHUS TUCIUILTNHBL:

1. JIxoan I'pac. Data Science: Hayka o manabix ¢ Hyas. 2-¢ u3ganue. — CI16: BXB-
[TeTepOypr, 2021. — 416 c.

2. Cebactesan Pamka, Baxuag Mupmkamwmm. Python m mammumbHOoe oOydyeHue. — 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. Duapro ['maccuep. ['mybokoe oOydenne 6e3 marematuku. Tom 1. OcHoBel. — M.: JIMK
I[pecc, 2020. — 580 c.

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

8. Su I'yndennoy, Momya benmxuo, Aapon Kypsumis . ['mybokoe oOyuenue. Bropoe
LBETHOE n3/aHue, ucnpasiennoe. — 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'nybokoe oOyuenue Ha Python. — CIIG: IIurep, 2018. — 400 c.

6) Pecypcel cetu MnTepHeT, HE0OX0AUMBIE JJIs1 U3yYEHUS TUCHUTUIHHBL

HaumeHoBaHue CcbLika Ha pecypc HoctynHocTh
(cBoOOaHBIN HOCTYI/
OrPpAHUYEHHBIN T0CTYIN)

1 2 3
NupopManMOHHO-CIIPABOYHbIE CHCTEMbI
Heiiponnsie cetu https://moodle.ido.tsu.ru/cour | CBOOGOMHBIN AOCTYT
se/view.php?1d=1400
JlexunoHHbIN KypC U https://moodle.ido.tsu.ru/cour | orpaHUYEeHHBINH AOCTYII
MpaKTUYECKHE 3aJaHus se/view.php?id=1168

CKBOT AI 1: OcHoBHEIE
KOHILIETIIIMK COBPEMEHHOT'O
MCKYCCTBEHHOT'O MHTEJIJICKTA

JlexunoHHbIN Kype U https://moodle.ido.tsu.ru/cour | orpaHU4YE€HHBIN AOCTYI
MPAKTUYECKHE 3a/IaHuUs se/view.php?id=1169
CKBOT AI 2: CoBpeMeHHBIE
WHCTPYMEHTEHI MTOIICPKKU
pa3paboTKu CUCTEM
HCKYCCTBEHHOTO MHTEJUIEKTA

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

CKBOT AI 3: Pa3paboTka
MPUIIOKESHUH UCKYCCTBEHHOTO

WHTEIJICKTa

JlexmoOHHBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHMYEHHBINA JOCTYI
MpaKTUYECKUE 3aJaHus se/view.php?id=1171

CKBOT Al 4:

N cKkyCCTBEHHBIN UHTEIJIEKT B
3aauax KnbepOe30macHOCTH



https://moodle.ido.tsu.ru/course/view.php?id=1168
https://moodle.ido.tsu.ru/course/view.php?id=1168
https://moodle.ido.tsu.ru/course/view.php?id=1169
https://moodle.ido.tsu.ru/course/view.php?id=1169
https://moodle.ido.tsu.ru/course/view.php?id=11701168
https://moodle.ido.tsu.ru/course/view.php?id=11701168
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JlekIMOHHBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHUYEHHBIN TOCTYII
MpaKTUYECKHE 3aJaHus se/view.php?id=1172
CKBOT AI 5: IIpuobperenue
3HAHUU B CUCTEMAX
MCKYCCTBEHHOTI'O MHTEJIJICKTa

JIeKTPOHHO-0MOJINOTEYHbIE CHCTEMBbI
Hayunas 6ubnauorexa TT'Y https://www.lib.tsu.ru/ CBOOOAHBIN TOCTYIT
OneKTpOHHO-0MOINOTEYHAs https://e.lanbook.com/ OO6uenoctynHas c
cuctema «JIaHp» aBTOpHU3allMeH, 10 MOJIMTUCKE
KubepJlennnka https://cyberleninka.ru/ CB0OOIHBIN AOCTYI

Ipodeccnonanbubie 0a3bl JAHHBIX

HckyccTBeHHBIM MHTEIUICKT M | https://ai-news.ru CBOOOAHBIN TOCTYIT
cheppl ero  MPUMCHCHHSL.
HoBoctu pa3paboTku
KBaHTOBBIX KOMIIBIOTEPOB.
Uccnenosanusa
HUCKYCCTBCHHBIX ~ HEWPOHHBIX
ceTeil.
[Topran MupoBBIX | https://www.kaggle.com/ CBoOOAHBIN TOCTYIT
COPEBHOBaHUI KOMaHI TIO
DM

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOT Wil

a) JIMIIEH3UOHHOE U CBOOOHO PacpOCTPaHIEMOE IPOTPaMMHOE 00eCTICUCHHE:

—IIpu ocymecTBieHHH 00pa30BaTEIBHOTO IMpOIEcca HUCHOIB3YeTCsl 00IauyHBIA CEpBUC
Google Colab, maker Anaconda (Python, R), 6ubnuorexu ans rimybokoro o0yuenust Tensorflow,
Keras, Pytorch, cepsucet OpenAl.);

14. MaTepuanbHO-TeXHH4YECKOE o0ecnevyeHne

Aynuropun AJis NPOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

AymuTtopun JUIsl IpoBeieHUs 1a00paTOPHBIX 3aHATUN, WHAWBUAYAIBHBIX U TPYMIIOBBIX
KOHCYJIbTAIMH, TEKYILIEro KOHTPOJIS U MPOMEKYTOUHOM aTTeCTaliu.

ITomerieHust U1t caMOCTOSITENIbHONW paboThl, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHeT, B AJIEKTPOHHYIO HMH(OPMAlMOHHO-00pa30BaTENIbHYIO Cpely M K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMAaM.

15. Undopmanus o paspadorunkax

Axkcénos Cepreii BragumupoBuy — KaHA. TEXH. HayK, JOLUEHT Kadeapbl TEOPETUUECKUX
ocHoB uHpopmaruku TI'Y.
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