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1. leab u muIaHMpyeMble pe3yJibTaThl OCBOEHHS TUCHHUILIHHBI

[{enpt0 OCBOCHUS JUCIUIUIMHBI SBISETCS (POPMUPOBAHUE CIETYIOUIMX KOMITETCHIUMN:

—VYK-1 — CnocobeH ocCymIecTBIATh KPUTUUECKUM aHaIW3 MPOOJEMHBIX CUTyalllid Ha
OCHOBE CHCTEMHOT0 I10JIX0/1a, BBIpabaThIBATh CTPATEr M0 ICHCTBUI.

—IIK-4 — CnocoOeH ymnpaBisaTh HOJYy4YEHHEM, XpaHEHHEM, Iepenadeii, oOpaboTkoi
0OJBIINX JaHHBIX.

Pesynbpratamu OCBOCHMS JUCLUIUIMHBI ABJISIOTCS CIEIYIOINE MHANKATOPHI JOCTHKEHUS
KOMIIETCHIH:

NVYK-1.1 BeisBisier npoOJIEMHYIO CHUTyallUl0, Ha OCHOBE CHCTEMHOI'0 TOJX0j]a
ocymectBisier €€ MHorodakrtopHelii aHanu3z u amarHoctuky. MVYK-1.3 Ilpemnaraer wu
00OCHOBBIBAET CTpPATETUIO JEHCTBUI C YYETOM OIPAHMYEHUM, PUCKOB U BO3MOXKHBIX
IIOCJIENCTBUH.

NVYK-1.2 OcymecTBiser TMOUCK, OTOOp M CHCTeMaTH3alMI0 HHPOPMALUU UL
OIIpEENICH U] abTEPHATUBHBIX BAPUAHTOB CTPATETUUECKUX PEILIEHUH B TPOOJIEMHON CUTYaIUH.

NTIK-4.1 OcymecTBaseT MOHHTOPUHT W OIIEHKY IPOU3BOAUTEIBHOCTH 00pabOTKH
OOJIBIINX TAaHHBIX.

UIIK-4.2 Vcnonb3yer MeTOAbl M HHCTPYMEHTHI IOJyYEHHUs, XpaHEHHus, Ieperayd,
00paboTKH OOJBIMX JTAHHBIX.

NIIK-4.3 PaspabaTbiBaeT MNpEIOKEHUS 10 TOBBIIIEHUIO TMPOU3BOIUTEILHOCTH
00paboTKU OOJBIINX TAHHBIX.

2. 33)13‘114 OCBOCHHUSA NUCHUIIIMHBI

OOy4HTh CTYJEHTOB OCYHICCTBIISITH PaOOTHI MO HMCCIEAOBAHUIO OONBIIMX JaHHBIX C
IPUMEHEHHEM TEXHOJIOI Ui HEHPOHHBIX ceTell M pa3pabaThiBaTh MHTEIUIEKTyallbHbIE CHCTEMBI C
UCIIOJIb30BaHMEM MHCTpyMeHTapusi 6ubmumotek Python, R, myOGmuuHBIX 0OMauHBIX CEpBUCOB,
o1eHuBaTh 3PPEeKTUBHOCTL UX padOTHI U BHEIPATH B TPUIIOKCHUS:

— 00y4UThb CTYACHTOB BBISBIATH, (OPMUPOBATH M COIJIACOBBIBaTH TPEOOBAHMS K
pe3ysibTaTaM aHATUTHYECKUX pa0doT C MPUMEHEHHEM TEXHOJIOTHIl HEHPOHHBIX CETEH;

— 00Y4YHUTh CTYJIEHTOB MPUHIIUIIAM IUIAHUPOBAHUS M OpraHU3alM1 aHATUTHYECKUX padoT
C UCII0JIb30BAaHUEM TEXHOJIOT Ui HEHPOHHBIX CeTel;

— 00y4YHTh CTYJCHTOB ITIOATOTABIINBATH TAHHBIC JUISl TPOBEIACHUSI aHATUTUYECKUX PAOOT 110
MCCIIEIOBAHUIO OOJIBIINX JaHHBIX METO/IaMU HEHPOHHBIX CETEH;

— 00ydYuTh CTYJEHTOB IPOBOJUTH AHAIUTUYECKOE HCCIEJOBAaHUE U pa3padaThIBaTh
IPHUJIOKEHUS C TIPUMEHEHNEM TEXHOJIOT il HEMPOHHBIX CETEH B COOTBETCTBHH C TPEOOBAHUSIMI
3aKa3uuKa.

3. MecTo AUCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMmbl

JucuumnianHa OTHOCHUTCA K dYacTd oOpa3oBaTelbHON MporpaMmbl, (HOpMHpPYyeMOit
y4acTHUKaMH 00pa30BaTelbHBIX OTHOLICHUW, TWpeniaraercs oOydalomuMcsi Ha BBIOOP.
Hucuuniuaa BXOAUT B MOTyJb «O01enpodeccuoHanbHbIe MOTYJIH TT0 BBIOOpY» — «IIpukitagHoit
MOJTYJIbY.

4. CemecTp(bl) oOcBOeHNs U (popMa(bl) MPOMEKYTOUYHOM ATTECTAIUM MO TUCHUTIMHE

Tperuii cemectp, 3K3aMeH

5. BxogHble TpeOOBaHUs VISl OCBOEHHUST THUCIIMIIJIMHBI

JUis  ycremHoro OCBOEHUS JUCHUIIMHBI TpPeOYIOTCS pe3yibTaThl OOy4eHHUs IO
cienyomuM aucuuiuinHam: CTaTUCTHYECKUH aHallu3 JaHHBIX, BBeeHNe B MHTEIIEKTyallbHbIN
aHaIu3 JaHHBIX.



6. SA3bIK peasuzanun

Pycckuit

7. O0beM TUCHUILIUHBI

OO0miast Tpy1I0€MKOCTh AUCHUIUIMHBI cCOCTaBIseT 3 3.€., 108 uacoB, U3 KOTOPBIX:
-JIeKuu: 16 4.

-nabopaTopHbie: 32 .

OO0beM caMoCTOSITENTbHOM PabOTHI CTYICHTA ONPEIeieH YUeOHBIM TIJIAaHOM.

8. Coz[epma}me AUCHHUIINIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. OCHOBBI HEUPOKOMITBIOTEPHBIX BEIYUCICHUH .
OCHOBHBIE TIOJIOXKEHUS HEWPOCETEBBIX BbIYMCIEHUN. OCHOBBI IPOEKTHPOBAHUSA
HEUPOCETEBBIX APXUTEKTYP.

Tema 2. HellpoHHBIE CETH BCTPEUHOTO PaCpOCTPAHEHU .
Hactpoiika apXWTEKTypbl W aJrOpPUTMbl HACTPOMKH HEUPOHHBIX CETEM BCTPEUHOTrO
pacnipoctpaneHus. [loctpoenne HelipoceTeBOro perpeccopa.

Tema 3. ANTOPUTMBI ONTUMHU3AIUH B 00YICHUN HEHPOCETEBBIX MOJIEIICH .
OntumuzaTopsl O0y4deHHMs HEWpPOHHBIX ceredl. McciemoBaHwe apXUTEKTyp H
ONTUMHU3aTOPOB HEUPOHHOM ceTH — KiaccuukaTopa AJis nopbieHus e€ 3pdekTuBHON pabOTHI.

Tema 4. PexyppeHTHbIE HEHPOHHBIE CETH.
Heiiponnsie cetn ¢ oOpaTHbIMU CBs3siMU. HacTpoiika pekyppeHTHON HEWpoceTH s
VCCIIEIOBAHU I CUTHAJIOB

Tema 5. CBepTOUHBIC HEUPOHHBIE CETH.
CBeprouHble HEWpPOHHBIE CETH M aBTO3HKoAephl. MccrmemoBanue u300paskeHUA
CBEPTOYHBIMU HEUPOHHBIMU CETSAMU .

Tema 6. O0yuenue 6e3 yuuTtens 1 00ydeHHe ¢ MOAKPEIICHUEM B HEHPOCETEBBIX MOJICIISX .
Heiiponnsie cetu, oOydarommuecs: 0e3 yduTens U ¢ MOAKperieHueM. Brijenenue rpymm
00BEKTOB C MIOMOIIBIO CAMOOPTAHU3YIOIIUXCSI HEUPOHHBIX CETEH .

Tema 7. Busyanuzamnus u 0ObSICHUMOCTh HEHPOHHBIX CETEH .
Busyanusauus u o0bICHUMOCTb HEHpOCETEBbIX Mojenell. Busyanusauus cTpykTypsl U
IpoIecca aKkTUBAllMU HEMPOHHOM CETH .

Tema 8. [TamsiTh HEMPOCETEBBIX MOJICIICH.
XpaHeHue accoMallMi U yIIpaBJIeHUE MaMAThIO B HeMpoceTeBbIX MoAeisiX. [locTpoeHune
AN TUBHBIX HEMPOHHBIX CETEM.

9. Tekyuuii KOHTPOJIb MO THCIHUIIJIHHE

Texyumii KOHTPOJb MO JUCHUIUIMHE MPOBOJMTCS ITyTeM KOHTPOJIS ITOCEHIaeMOCTH,
IPOBEJCHHUS KOHTPOJIBHBIX DPAa0OT, MPOBEPKH JIAOOPATOPHBIX pPAabOT B BHJE OOCYKACHUS
ITOPUTMA U PE3yJIBTaTOB €ro pabOTHI.



10. [opsiiok NpoBeieHNs] M KPUTEPUH OLIEHUBAHHUS MPOMEKYTOUYHOM aTTecTAlMN

DK3aMeH B TPEThEM CeMeCTpe MPOBOJUTCS B MUCbMEHHOH popme mo Ouneram. CTyneHT
JIOTTYCKAETCs K DK3aMEHY B CITy4ae, €CJId OH C/1ajl Bce JabopaTopHbie paboThl. DK3aMeHalMmOHHbINA
OMJIET COCTOMT M3 IBYX YacTel. [IpoaomKuTeTbHOCTh 9K3aMeHa 1,5 Jaca.

[TepBass yacThb mpeaCTaBiseT COO0OW BOMPOC MO JIGKIIMOHHOMY Kypcy pasaenoB 1-8,
nposepstommux UYK-1.1, ©YK-1.2, ©YK-1.3. OTBer Ha BONPOC MEPBOM YaCTH JTACTCS B BHJIC
MICbMEHHOT'0 OTBETA C Pa3BEPHYTHIM U3II0KEHHEM MaTepHaa.

Bropas yacth comepxuT onHy 3amauy, nposepstomryo MITK-5.1, UTIK-5.2 u UIIK-5.3.
OTBeT Ha BOIPOC BTOPOM YaCTH MPEIOIaraeT IpOrpaMMHYIO PEATM3ALM IO TPeJIaraéMoi 3a/1auun
C TEOPETUUYECKUM 0OOCHOBAHUEM PEILICHUS U UHTEPIPETALNEH TOyYeHHBIX PE3YIbTaTOB.

[TprMepHBIii TepeYeHb TEOPETUYECKUX BOITPOCOB !
1.Kakas HeifpoceTeBast MOJIENb U3 IEPEUUCIICHHBIX B TyYIIEH CTENEHU TOAXOAUT st

MPOTrHO3UPOBAHU S BPEMEHHBIX ITOCJIEI0BATEILHOCTEN ?
a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3wpIBaeTcsa HECKOJIBKO INpuMEpoOB U3 O6y‘l&l-0]l[€ﬁ BBI60pKI/I, HCITOJIB3YIOIUXCA  IJI1
OIHOMOMCHTHOTI'O pacdc€Ta rpaJucHTa U BCCOB cetu?

3. Iloyuemy MO/i€1M HA CBEPTOUHBIX HEHPOHHBIX CETSX MOKA3bIBAIOT HAWTYYILIHE [T0Ka3aTeH 110
KJ1accu(puKaluy 0ObeKTOB Ha U300paKEHUSAX 110 CPAaBHEHHUIO C IPYTUMHU MOJEIISMU ?

a)OHU B BBICOKOI CTCIICHU ONITUMHU3UPOBaHb! | D)OHM  oOmagaroT  mmpokuM — HabOpOM

JUiss 00pabOTKU BEKTOPOB C YHCIOBBIMH, a HE | HHCTPYMEHTOB npeoOpa3oBaHusg
KaTeropuaabHbIMU PU3HAKAMU MPU3HAKOBOT O MPOCTPAHCTBA, KOTOPHIE MOKET
BapbUPOBATh Pa3pabOTUMK B MOJIEIH

C)OHH YYHUTBHIBAIOT KOPPENSAIUI0 CMEXHBIX | 0)OHU HCHOJB3YIOT CYIIECTBEHHO OoJibliee
KOMITOHEHT BEKTOpa YHCIIO HAcTpauBaeMbIX MapaMmeTpoB, IO
CPaBHEHUIO C IPYTUMU MOJEIISIMU

Pesynmpratel  9K3aMeHa  ONPENENSIOTCS  OICHKAMH  «OTIUYHO»,  «XOPOIIO»,
«yJIOBIICTBOPHUTEIBHOY», «HEYJOBICTBOPUTENbHO». LTOroBas oIeHKa BBICTaBISCTCS Kak
cpeaHeapu(MeTHYeCKoe IO pe3ysibTaTaM KOHTPOJBHBIX M Ja0OpaTOpHbIX paboT |
IK3aMEHAIOHHOM OI[CHKH C OKPYTJIEHUEM JI0 OJIMKANIIEro Ieoro.

11. YuyeOHO-MeTOAMYECKOE 00ecIeYyeHne

OueHouyHblE MaTepuagbl TEKYIIErOo KOHTPOJSI M NPOMEXKYTOUYHOH arrecTaluu 10
muciuninune ([lpunoxenue 1).

12. llepeyennb y4eOHO# auTEpaTyphl U pecypcoB cetu UHTepHeT

a) YueOHas M yuyeOHO-METOJMYECKas JUTEparypa, Y4YEeOHO-METOAMYECKHE W Apyrue
MaTepualibl, HEOOXOANMBIE IS M3yUCHUS AU CLUTUINHBL:

1. Ixoon I'pac. Data Science: Hayka o nanubix ¢ Hyns. 2-e¢ usganue. — CI16: BXB-
[TerepOypr, 2021. —416 c.

2. Cebactbsin Pamka, Baxung Mupmkanunu. Python m mammunaOoe oOydenuwe. — M.:
Huanextuka, 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 ['maccHep. ['mybokoe oOyuenue 6e3 mareMatuku. Tom 1. OcHoBbl. — M.: JIMK
IIpecc, 2020. — 580 c.

7. Duapro ['maccuep. ['mybokoe obyuenue 6e3 marematuku. Tom 2. [Ipaktuka. — M.: JIMK
IIpecc, 2020. — 612 c.

8. du I'yndennoy, Nomya benmxno, Aapor Kypemmis . I'my6okoe oOydenue. Bropoe
uBeTHOE u3nanue, ucnpasieHnoe. — 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 lomnne. I'mybokoe o6yuenue Ha Python. — CI16: [Tutep, 2018. — 400 c.

0) Pecypchl cetn MHTEpHET, HEOOXOAUMBIC JUISI H3YUCHHMS TUCIIUTLINHBI:

HanmenoBanue Ccplika Ha pecypc JocTynHocTh
(cBoOOaHBIH HOCTYI/
OrpaHMYeHHbI T0CTYI)

1 2 3
HudopManmoHHO-CIPABOYHbIE CHCTEMBI
Heiiponusie cetn https://moodle.ido.tsu.ru/cour | CBoGOAHBI KOCTYIT
se/view.php?id=1400
JIeKIIMOHHBIN KYpC H https://moodle.ido.tsu.ru/cour | orpaHuYeHHBIH TOCTYI
MPaKTUUYECKUE 3a/IaHUS se/view.php?id=1168

CKBOT AI 1: OcHoBHBIE
KOHIIEMIITNH COBPEMEHHOTO
HCKYCCTBEHHOI'O MHTEIICKTA

JIeKIIMOHHBIN KYpC 1 https://moodle.ido.tsu.ru/cour | orpaHuYeHHBIH TOCTYI
MPAKTHYECKUE 3aJaHUS se/view.php?id=1169
CKBOT AI 2: CoBpemeHHbIE
UHCTPYMEHTBI TOICPIKKH
pa3pabOTKH CHCTEM
VCKYCCTBCHHOT'O MHTEIUICKTA

JIEKIIMOHHBIN KYPC H https://moodle.ido.tsu.ru/cour | orpaHUYEHHBIN JOCTYIIT
MPaKTUUYECKUE 3aITaHUS se/view.php?id=11701168
CKBOT AI 3: Pa3pabotka

MPUIIOKEHU I HCKYCCTBEHHOTO

MHTEJUICKTa

JIeKIIMOHHBIN KYpC H https://moodle.ido.tsu.ru/cour | orpaHuYeHHBIH TOCTYI
MpaKTHYCCKUE 3aaHUS se/view.php?id=1171

CKBOTAI 4:

NckyccTBEHHBIN MHTEIUIEKT B
3aayax KubepOe30macHOCTH

JIeKIIMOHHBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHuYeHHBIH TOCTYI
MPaKTUYCCKUE 3aaHUS se/view.php?id=1172
CKBOT AI 5: Ilpuobperenue
3HaHUU B CUCTEMAX
VCKYCCTBEHHOT O MHTEJUICKTA

JIeKTPOHHO-0MOJTHOTEYHbIE CHCTEMbI

Hayunas ouomuotexa TT'Y | https://www.lib.tsu.ru/ | CBOGOmHBII HOCTYI
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DIIEKTPOHHO-0MOINOTCUHAs https://e.lanbook.com/ OOmmeaocTymHas c

cucrema «JIaHpy aBTOpH3AIIMEIl, 10 OIMUCKE

KubepJlennnka https://cyberleninka.ru/ CBOOOIHBIN TOCTYII
IIpodeccuonaabHbie 0a3bl JAHHBIX

WckyccTBeHHBIN HHTEIICKT | | https:/ai-news.ru CBOOOMHBIN TOCTYTT

chepbl  ero  NMPUMEHCHHSL

HoBoctu pa3paboTku

KBaHTOBBIX  KOMITBIOTEPOB.

HccaenoBanus

HUCKYCCTBEHHBIX  HEHPOHHBIX

ceTeH.

[Topran mupoBbIX | https://www.kaggle.com/ CB0OOOIHBIN TOCTYTI

CopeBHOBaHMM KoMan 1 1o DM

13. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOT it

a) TMIIEH3UOHHOE ¥ CBOOOIHO paCIpOCTPaHIEeMOe TPOrpaMMHOE 00eCTICUCHHE:

—Ilpu ocymecTBiIeHNH 00pa30BaTENBFHOTO Mpollecca MUCHONB3YEeTCsl OO0MaYyHbIi CepBHUC
Google Colab, maker Anaconda (Python, R), ouGnuoteku as rirydookoro ooydenus Tensorflow,
Keras, Pytorch, cepsucsr OpenAl.);

14. MaTepuaibHO-TeXHHYeCKoe obecneyeHue

AyauTopuu JUisl IPpOBEACHUS 3aHATUHN JIEKIIMOHHOT O THIIA.

Aynutopun sl IPOBENCHUS 1a00pPaTOPHBIX 3aHATHH, MHAMBUIYAIBHBIX U TPYNIOBBIX
KOHCYJIbTallU}, TEKYIIEr0 KOHTPOJIS U IIPOMEKYTOUYHOM aTTECTAllUU.

[TomemieHus st caMOCTOSITEIbHOW pabOThl, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKOU U
JIOCTYIIOM K ceTH VHTepHeT, B 3JeKTPOHHYIO MH(GOPMALMOHHO-00pa30BaTENbHYIO Cpeay M K
UH()OPMAIIIOHHBIM CIIPaBOYHBIM CHCTEMaM.

15. Uudopmanus o pazpadéoTuukax

AxcénoB Cepreii BnagiuMupoBHuy — KaH[l. TEXH. HayK, JAOLEHT Ka(eapbl TEOPETUUECKUX
ocHoB nH(popmaruku TI'Y.
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