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1. Ilesb U UIaHUPYeEMBbIe Pe3Y/JIbTATHI 0CBOCHHUS JMCIUIITHHBI

Iesnbro 0CBOEHMSI JUCIUILUIMHEI ABIsIETCA (POPMUPOBAHUE CIEAYIOIINX KOMIIETEHLIUI:

OIIK-1 Cmocoben mnpuMeHSATh (GyHAaMEHTAJIbHBIC 3HAHHS, IOJyYCHHbIE B OOJIACTH
MaTeMaTHYeCKuX M (WIM) €CTECTBEHHBIX HayK, M MCIIOJIb30BaThb HUX B MIPOQecCHOHATbHON
JESTENIbHOCTH.

OIIK-2 CnocobeH uCIoJIb30BaTh W aJalTHPOBATH CYIICCTBYIOIIHE MaTEMaTHYECKUE
METOJABI ¥ CUCTEMBI IPOTrPAMMHUPOBAHUS U pa3padOTKU U pealn3alyuy aIrOPUTMOB PEIICHUS
IPUKIIAJHBIX 33/1a4.

OIIK-5 Crnocoben pa3pabaTbiBaTh aJrOPUTMBI M KOMIIBIOTEPHBIE IPOTPaMMBI,
HPUTOJHBIE JUI IPAKTUYECKOTO IPUMEHEHUS.

I1K-2 Cnocoben cobuparb, 0OpadaThiBaTh U aHAJTU3UPOBATH JAHHBIC VIS IPOBEICHUS
HAY4YHO-HUCCIIEJOBATEIbCKUX PadOT B 3aBUCUMOCTH OT MPOOJIEMHOW M NHpeAMETHOH 00jacTH,
CO3/1aBaTh MaTEMAaTUYECKYIO MOJEIb HCCIETyEMOro OOBEKTA.

PesynpTaTramMn OCBOEHUS TUCLMILIMHBI ABJSIOTCS CIEAYIOLINE UHANKATOPBI JOCTUKEHUS
KOMIIETCHIIUN:

HNOIIK-1.4 JleMoHCTpUpyeT TIOHMMAaHUE W HABBIKM MPUMEHEHHUS Ha IPAKTHKE
MaTeMaTUYECKUX MOJENIECH U KOMIIBIOTEPHBIX TEXHOJIOTMH JJIsl PELIeHUsl NMPaKTUYECKUX 3ajad,
BO3HUKAIOIIKX B IPO(ECCHOHAILHON AEATEIbHOCTH

NOIIK-2.1 Ob6nanaer HaBBIKAMHA 0OBEKTHO-OPUEHTHPOBAHHOTO MIPOTPAMMHUPOBAHUS IS
peleHHs MPUKIIAAHBIX 33134 B IPO(ECCHOHAIBHON JeSITEIbHOCTH.

NOIIK-2.2 IIposBnseT HaBbIKU UCIOJIb30BAaHUS OCHOBHBIX S3bIKOB IIPOIPaMMHUPOBAHUSA,
OCHOBHBIX METOJIOB DPa3pabOTKU MporpammM, CTaHAApTOB O(OPMIIEHUS MPOrPaMMHOM
JIOKYMEHTaI1U.

NOIIK-2.3 JleMOHCTpUpYET yMEHHE OTOOpa Cpelu CYLIECTBYIOIIMX MaTEeMaTUYECKUX
METO/I0B, HaN0O0JIee TIOIXOIAIHNX JIJIsl pEIICHHs] KOHKPETHOM MPUKJIIATHON 33aa4u.

NOIIK-2.4 JleMOHCTpUpPYET YMEHME aJalTHPOBaTh CYIIECTBYIOIIME MaTeMaTHYECKUe
METO/ABI JUIsl pELICHUSI KOHKPETHOW ITPUKJIIAIHOM 3a0a4H.

NOIIK-5.1 OGnagaer HeOOXOMMBIMU 3HAHUSIMH AJITOPUTMOB, IIPUHHULIUIIOB Pa3pabOTKU
JITOPUTMOB U KOMITBIOTEPHBIX IPOTpamMm

NOIIK-5.2 Pa3zpabaTbhiBaeT aJropuTMbl U KOMIIBIOTEpHBIE MPOTPAMMBI JUISl pEIIEHUS
3a/1a4 Po(PECCHOHATILHON ACSITEIHbHOCTH

NIIK-2.2 CrocobGeH cTpOUTh MaTeMaTUYECKYyK MOJENb HCCIEAyeMOro oObEeKTa W/Win
mpoliecca B 3aBUCUMOCTH OT MPOOJIEMHOM U MIPEAMETHOM 001acTH

2.3ana4m 0CBOCHUA TUCHHUILIMHBI

OOy4uTh CTYJEHTOB OCYILECTBISATh pPabOThl MO KCCIEAOBAHUIO OOJBIINX JaHHBIX C
IPUMEHEHHEM TEXHOJIOTUH HEHPOHHBIX ceTel M pa3pabaThiBaTh MHTEIEKTYalbHbIE CUCTEMBI C
UCIIOJIb30BaHNEM HHCTpyMeHTapus OuOmmotexk Python, R, myOGmuuHbBIX 0ONayHBIX CEPBUCOB,
OLIeHUBATh 3(P(PEKTUBHOCTh UX PAOOTHI U BHEAPATH B MPUIIOKEHUS:

— O0y4YUTh CTYICHTOB BBISABIATH, (OPMUPOBATH U COTJIACOBBIBaTH TpeOOBaHUS K
pe3ysbTaTaM aHAIUTHYECKUX paboT ¢ MPUMEHEHUEM TEXHOJIOTUI HEHPOHHBIX CETeH;

— 00y4MTb CTYACHTOB NPUHIUIIAM [JIAHUPOBAHUS U OpraHU3allMy aHATUTUYECKUX padoT
C MCIOJIb30BaHUEM TEXHOJIOTUI HEUPOHHBIX CETEM;

— 00y4YUTh CTYJEHTOB MOATrOTaBIMBATH JTAHHBIEC JUISI MPOBEACHUS aHATUTHUECKUX PadoT
10 UCCIIEIOBAaHHIO OOJIBIINX JAHHBIX METO/IaMU HEHPOHHBIX CETeH;

— 00y4MTb CTYACHTOB IPOBOJUTH AaHAJIUTUYECKOE HCCIIEJOBAaHUE M pPa3padaThIBaTh
NPUJIOKEHUST C IMPUMEHEHUEM TEXHOJIOTMI HEeHPOHHBIX CeTeil B COOTBETCTBUU C TPEOOBAHUAMU
3aKa3uuKa.



3. MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

JlucrumniauHa OTHOCHTCS K 4YacTH 0Opa30oBaTelbHON MporpamMMmbl, (HOpMHPYEMOit
y4acTHUKaMU OOpa30BaTEIbHBIX OTHOLICHWH, WpeiaraeTcs OoOyJarommMcs Ha BBIOOD.
JucnumninHa BXOAUT B MOAYNb «BBelleHne B MICKYCCTBEHHBII HHTEIUIEKT.

4. Cemectp(bl) ocBOeHMS U GopMa(bl) IPOMEKYTOUHON ATTECTANMH MO TUCHHUILINHE

CenbMol ceMecTp, IK3aMeH

5. Bxognble TpeﬁoBaHl/Iﬂ AJIsi OCBOCHHUA JUCHUIIJINHBI

JUis  yCcHemHoro OCBOEHHUS AMCHUIUIMHBI TpeOYyIOTCS pe3ylbTaThl OO0y4YeHHsS IO
clenyrmuM aucuurnHaM: «CTaTUCTHYECKHe METOAbl MAalluHHOTO oOyueHus», «BBeneHue B
MHTEJJICKTYaIbHBIA aHAIU3 TaHHBIX).

6. SI3bIk peanu3zanuu

Pycckuii

7. O0beM TUCUHUIIIHHBI

OO61ast TpyA0€MKOCTh IUCHUIUIHHBI COCTABISET 4 3.€., 144 4yacoB, U3 KOTOPBIX:
-neKuuu: 32 u.

-IIpaKTUYECKUE 3aHITHs: 16 4.

O06beM caMOCTOATENIbHON padOThI CTY/IEHTA OIIpeAeeH YIEOHbBIM IJIAHOM.

8. Coneprxanue IMCUMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

Tema 1. OcHOBBI HeliPpOKOMIIBIOTEPHBIX BHIYHCJICHUH.

OCHOBHBIE TIOJIOKEHUS HEHPOCETEBBIX BbIUMUCICHUI. (OCHOBBI IPOEKTUPOBAHHUSA
HEHPOCETEBBIX APXUTEKTYD.

Tema 2. HelipoHHBbI€ CeTH BCTPEYHOI0 PACIPOCTPAHEHUS.

Hacrtpoiika apXWTEKTyppl M QJITOPUTMBI HACTPOMKHM HEHPOHHBIX CETEH BCTPEYHOIO
pacpoctpaneHus. IlocTpoeHre HEHPOCETEBOrO perpeccopa.

Tema 3. AIropuTMBbI ONTHMHU3ALMHU B 00y4eHUH HelipoceTeBbIX Mo/esel.

Ontumuzatopsl oOydeHMs HeHpoHHBIX cerell. MccienoBaHue apXUTEKTyp H
ONTUMM3ATOPOB HEHPOHHOM ceTH — KilaccuukaTopa AJs NoBbIIeHUs €€ 3P (HEKTUBHON pabOTHI.

Tema 4. PekyppeHTHBIC HEHHPOHHBIE CETH.

Hetiponnsie cetu ¢ obpaTtHbiMU cBs3siMu. HacTpoiika pexkyppeHTHON HeWpoceTu jist
UCCIIEI0BAHNS CUTHAJIOB

Tema 5. CBepTOoUHbIe HelipOHHBIE CETH.

CBepTrouHble HEHpPOHHBIE CETHM U aBTO’HKOJepbl. MccienoBanue u300pakeHUi
CBEPTOYHBIMU HEHPOHHBIMH CETSAMM.

Tema 6. OOyuenue 0e3 yuuresia U o0ydeHHe C MOJKPeNJICHHEM B HelpoceTeBbIX
MoO/eJIsIX.

Heiiponnsle cetu, oOydaromuecs 0e3 yuuTens U ¢ MOJIKperieHueM. Boiaenenue rpymm
00BEKTOB C IIOMOIIHI0 CAMOOPTAHU3YIOIINUXCS HEUPOHHBIX CETEH.

Tema 7. Buzyanu3zanusi 1 00bICHUMOCTb HEHPOHHBIX CeTe.

Busyanuzanus 1 00bSICHUMOCTh HEHPOCETEBBIX Mojenel. Busyanusauust cTpyKTypbl U
IIpoLIeCcCca aKTUBALIMA HEUPOHHOU CETH.

Tema 8. IlamsaATh HelipoceTeBbIX Mo/IeJI€H.

XpaHeHHEe accolMalui U yIPABICHHUE NTaMATbIO0 B HEMpoceTeBbIX Mozenax. [loctpoenue
aJalITUBHBIX HEHPOHHBIX CETEl.



9. Tekymmii KOHTPOJIb MO TUCHUIINHE

Tekymmii KOHTPOJb MO TUCHHIDIMHE MPOBOJUTCS IYTEM KOHTPOJIS MOCEIIaeMOCTH,
MPOBEJCHUS KOHTPOJIBHBIX paboOT, TPOBEPKH J1abOpaTOpHBIX paboT B BHIE O0OCYXKIEHUS
QITOPUTMA M PE3YJIHTATOB €r0 PaOdOTHI.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUU OLICHUBAHUSA I[pOMe)KyTO‘lHOﬁ aTTeCTallumn

DK3aMeH B TPEThEM CEMECTpE MPOBOAUTCS B MUCbMEHHOH dopme 1o ounetam. CTyaeHT
JOIyCKaeTcs K DJK3aMeHy B cllydae, eClIH OH cJal Bce JabopaTropHbie paboTHI
DK3aMEeHAIMOHHBIA OMJIET COCTOUT M3 ABYX YacTeil. [IpogomkuTensHOCTh 9k3aMeHa 1,5 yaca.

[TepBas acTh mpeacTaBisIeT COO0H BOMPOC IO JICKITMOHHOMY Kypcy paszaenos 1-8. Oteer
Ha BOIPOC TMEPBOM YacTH JAeTCs B BUJIEC NMHUCbMEHHOTO OTBETA C PA3BEPHYTHIM H3JIOKEHUEM
Marepuania.

Bropas gacte comepxut onHy 3amady. OTBEeT Ha BOMPOC BTOPOH YaCTH MPEATIOiaracT
MPOrPaMMHYIO PEaTU3alMI0 MPEATIaraeMoi 3a7ja4u ¢ TEOPETUICCKIM 00OCHOBAaHUEM PELICHUS U
WHTEPIPETAIMEH MOJyYeHHBIX Pe3yIbTaTOB.

[IpumepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB:
1.Kakas HeipoceTeBast MOAEIb U3 IEPEUUCIICHHBIX B JIyYIleH CTETIEHN MOAXOIUT JIJIs

IIPOrHO3MPOBAHUS BPEMEHHBIX MTOCIEA0BATEIbHOCTEN?

a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3pIBaeTCs HECKOJBKO IIpUMCPOB U3 O6y‘lﬁIOH.I€I>i BBI60pKI/I, HCIIOJIB3YIOIUXCA  IJIsL
OJHOMOMCHTHOTI'O pacye€Ta IrpaJu€HTa U BECOB cetu?

3. [louemy MoenH Ha CBEPTOYHBIX HEUPOHHBIX CETIX IMOKA3bIBAIOT HAWITYUIINE NTOKA3aTeNN 110
KJIaCCU(UKAINU 0O0BEKTOB HAa U300paKCHHSIX 110 CPABHEHHIO C IPYTHMH MOJCIISIMU?

a)OHHU B BBICOKOH CTENEHU ONTUMU3HPOBaHbl | b)OHM  00/agaroT  MIUPOKUM  HAOOpOM

JUIst 00pabOTKK BEKTOPOB C YUCIIOBBIMH, @ HE | HHCTPYMEHTOB npeobpazoBaHus
KaTeropuaJIbHbIMU IPU3HAKaAMU MPU3HAKOBOTO  IPOCTPAHCTBA,  KOTOpHIE
MOJKET BapbHpPOBATh Pa3pabOTUUK B MOJIEIN

¢)OHM YYMTBHIBAIOT KOppensuuio cMeXHbIX | d)OHM HUCHONB3YIOT CYIIECTBEHHO Oobliee
KOMIIOHEHT BEKTOpa YUCJIO HACTPauBaE€MbIX IapaMeTpPoB, IO
CPAaBHEHMIO C IPYTMMU MOJAEISAMU

Pe3ynbratel  3K3aMeHa  ONPEAENSIOTCS  OLIGHKAMH  «OTIMYHO»,  «XOPOILOY»,
«YIOBJIETBOPUTEILHO», «HEYIOBIETBOPUTEIbHO». MTOroBass OLIEHKa BBICTABISAECTCA KakK
cpenHeapuMeTHYecKoe IO  pe3yabTaTaM KOHTPOJBHBIX W JIA0OpAaTOpPHBIX paboT U
HK3aMEHAIIMOHHOW OIIEHKH C OKPYTJIEHHEM A0 OJMKaMIIero 1nenoro.

11. YyeOHoO-MeTOANYECKOE 00ecmeueHne

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO JUCIHUIUIMHE B JJICKTPOHHOM YHHBEPCHUTETE
«Moodle.

0) OrieHOUHBIE MaTepHalbl TEKYIIEr0 KOHTPOJS M MPOMEKYTOYHOW aTTECTAlUU IO
JUCITUITIIINHE.



12. Ilepedyenn y4eOHOM JuTEepaTypsbl U pecypcoB cetn UHTEepHeT

a) YueOHas W y4eOHO-METOAWYECKas JUTepaTypa, y4eOHO-METOIUYECKHE M JApYTHe
MaTepHalbl, HEOOXOIUMBIE JUIS N3YYEHUS TUCIUIITNHBL:

1. JIxoan I'pac. Data Science: Hayka o manubix ¢ Hyasa. 2-¢ m3ganue. — CI16: BXB-
[TeTepOypr, 2021. — 416 c.

2. Cebactesan Pamka, Baxua Mupmkamwmm. Python m mamumbHoe 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
[pecc, 2020. — 580 c.

7. Duapro I'maccuep. I'mybokoe oOyuenue O6e3 marematuku. Tom 2. Ilpaktuka. — M.:
JMK Ilpecc, 2020. - 612 c.

8. Su I'yndennoy, Momya benmxuo, Aapon Kypsmwins . ['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. ['nybokoe o0yuenue Ha Python. — CIIG: IIutep, 2018. — 400 c.

6) Pecypcel cetun MlHTepHeT, HE0OX0AUMBIE JJIsl U3yYEHUS TUCHUTUIHHBL

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

1 2 3
HNudopManmoHHO-CIPABOYHbIE CHCTEMbI
Hetiponnsie cetn https://moodle.ido.tsu.ru/cour | CBOOOTHBIN qOCTYIT
se/view.php?1d=1400
JlexunoHHbBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHUYeHHBINH AOCTYII
MpPaKTUYECKHE 3aJaHUs se/view.php?id=1168

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

JlexunoHHbIN Kype U https://moodle.ido.tsu.ru/cour | orpaHU4YE€HHBIN AOCTYI
MPAKTUYECKHE 3a/IaHUS se/view.php?id=1169
CKBOT AI 2: CoBpeMeHHBIE
WHCTPYMEHTHI MOIICPKKI
pa3paboTKu CUCTEM
MCKYCCTBEHHOTO HHTEJICKTA

JlexunoHHsIN Kype U https://moodle.ido.tsu.ru/cour | orpaHU4YE€HHBINH AOCTYI
MPAKTUYECKHE 3a/IaHuUs se/view.php?id=11701168

CKBOT AI 3: Pa3paboTka
NPUJIIOKESHUH UCKYCCTBEHHOTO

WHTEIJICKTa

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

CKBOT Al 4:

N cKyCCTBEHHBIN UHTEIJIEKT B
3aauax KnbepOe30macHOCTH
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JlekMOHHBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHUYEHHBIN TOCTYII
MpaKTUYECKHE 3aJaHus se/view.php?1d=1172
CKBOT AI 5: IIpuobperenue
3HaHUU B CUCTEMAX
HCKYCCTBEHHOT'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 «JIanp» aBTOpHU3allMEeH, 110 MOJIMTUCKE
KubepJlennnka https://cyberleninka.ru/ CB0OOIHBIH JOCTYI

Ipodeccnonanbubie 6a3bl JTAHHBIX

HckyccTBeHHBIM MHTEIUIEKT M | https://ai-news.ru CBOOOAHBIN TOCTYIT
cheppl ero  MPUMCHCHHS.
HoBoctu pa3paboTku
KBaHTOBBIX KOMITBIOTEPOB.
Uccnenosanus
HUCKYCCTBCHHBIX  HEWPOHHBIX
CETeH.
[Topran MupoBsIX | https://www.kaggle.com/ CBoOOAHBIN TOCTYIT
COPEBHOBaHUI KOMaHI TIO
DM

13. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOT Wil

a) JIMIICH3MOHHOE ¥ CBOOOHO paclpoCTpaHsieMoe MPorpaMMHOe o0ecTieueHue:

—IIpu ocymiecTBieHHH 00pa30BaTEIBHOTIO MpOIecca MCHOIB3YeTCsl O0IayHBIN CepBUC
Google Colab, maker Anaconda (Python, R), 6ubanorexu ans romy6okoro ooydenus Tensorflow,
Keras, Pytorch, cepBucet OpenAl).

14. MaTepunanbHO-TeXHH4YECKOe o0ecreveHne

Aynuropun AJi IpOBEAEHUS 3aHATHI JIEKIIMOHHOTO TUIIA.

AymuTtopun JUIsl IpOBeIeHUs 1a00paTOPHBIX 3aHATUN, MHAWBUAYAIBHBIX U TPYMIOBBIX
KOHCYJIbTAIMM, TEKYILIEro KOHTPOJIS U MPOMEKYTOUHOM aTTeCTaliu.

[TomermieHust Uit cCaMOCTOSTENIbHOW pabOThl, OCHAIIEHHbIE KOMIBIOTEPHOW TEXHUKON U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAalMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

15. Undopmanus o paspadorunkax

AxcénoB Cepreil BnaniuMupoBud, KaHA. TeXH. HayK, JOLEHT KadeIpbl TEOPETHUYECKHX
OCHOB MH(OPMAaTUKU HHCTUTYTA MPUKIATHON MaTEMAaTUKHU U KoMIbloTepHbIX Hayk HU TT'Y.
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