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1. Henp ¥ mu1aHMPyeMble Pe3yJIbTAThl 0CBOCHHUS TUCHHMIIIUHBI

[enbto 0CBOEHMS JUCIUIUIMHEI ABIsETCS (POPMUPOBAHKE CIIEAYIOIIMX KOMIETSHIUI:

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

— YK-1 — cnnocoOHOCTh OCYLIECTBIATh KPUTUUECKUI aHAIN3 MPOOJIIEMHBIX CUTYallui Ha
OCHOBE CUCTEMHOTO IT0JIX0/a, BEIpabaThIBaTh CTPATErHIO JCHCTBUM;

— IIK-6 — cmocoGHOCTh BBIOMpATh, pa3padaThiBaTh M MPOBOIUTH KCIIEPUMEHTAIHHYIO
OPOBEPKY  pabOTOCIOCOOHOCTH HPOTPAMMHBIX ~KOMIIOHEHTOB CHCTEM  HCKYCCTBEHHOT'O
UHTEIJIeKTa 10 ofecriedeHnio TpeOyemblX KpuTepueB dS(PQPEKTUBHOCTHM U  KauyecTBa
(YHKIMOHUPOBAHMUSL.

PesynbpTaTamu ocBOEHUS NUCLUIUIMHBI SIBISIOTCS CIEAYIOUINE WHANKATOPBI JOCTHKEHUS
KOMIIETECHIIUM:

NIIK-4.3. PazpabarbiBaeT MpENIOKEHUS 1O MOBBIIIEHHUIO IPOU3BOJUTEILHOCTH
00paboTKH OOJIBIINUX TaHHBIX.

NIIK-4.2. Ucnonb3dyer MeTOAbl U HMHCTPYMEHTHI IOJYUYEHUS, XpaHEHUs, Iepenayd,
00paboTKH OOJIBIINUX TaHHBIX.

NIIK-4.1. OcyuiecTBissieT MOHUTOPUHI M OIIEHKY IPOU3BOJUTEIBHOCTH 00pabOTKU
OOJIBIINX JTaHHBIX.

NVYK-1.3. Ilpeanaraer 1 000CHOBBIBAET CTPATETUIO JACHCTBHUI C y4ETOM OrpaHUYECHHH,
PHCKOB ¥ BO3MOXHBIX I1OCJIEICTBUH.

NYK-1.2. OcymecTBiasieT TOUCK, OTOOp H CHUCTEMaTh3auioo WHOOpPMAIUU I
OIpeIeNIeHUs alIbTePHATUBHBIX BAPUAHTOB CTPATETHUECKUX PELICHUN B IPOOJIEMHOM CUTYAIUH. .

NVYK-1.1. BeoisBnser mnpoOleMHYI0 CHUTyall0, Ha OCHOBE CHCTEMHOIO IOAX0/]a
OCYILECTBIISICT €€ MHOIO()aKTOPHBIN aHAIU3 U AUATHOCTHKY.

UIIK-6.1. Breibupaer u pa3pabaTbiBaeT MNPOTPAMMHBIE KOMITIOHEHTBI ~ CHCTEM
MCKYCCTBEHHOI'O MHTEIIJIEKTA.

2. 33)]3‘{]/1 OCBOCHMA TUCHHUIIIMHBI

OOyuuTh CTYJIEHTOB OCYIIECTBISATH PabOThl MO HCCIEAOBAHHIO OONBIINX JaHHBIX C
MIPUMEHEHUEM TEXHOJIOTUN HEHMPOHHBIX ceTel U pa3padaThiBaTh WHTEIIEKTyalIbHbIE CUCTEMBI C
UCTIOJIb30BaHUEM HWHCTpyMeHTapusi OuOmuorexk Python, R, myOmuuHBIX 0ONa4HBIX CEpBUCOB,
O1IeHUBaTh 3P (HEKTUBHOCTH UX PAOOTHI U BHEAPATH B MPUIIOKEHUS:

— 00y4HTh CTYACHTOB BBISBIATH, (OPMHPOBATH W COTJIACOBHIBATH TPEeOOBaHUS K
pe3yJibTaTaM aHAJMTHYECKUX padOT ¢ MPUMEHEHHUEM TEXHOJIOTUN HEHPOHHBIX CEeTeH;

— 00y4MTbh CTYJCHTOB MPUHIUIIAM IUIAHUPOBAHUS U OpraHU3alluy aHAJTUTUYECKUX padoT
C UCIOJIb30BAHUEM TEXHOJIOTHI HEMPOHHBIX CETEH;

— 00y4UTh CTYJIEHTOB MOJTrOTaBIMBATh JAaHHBIE JUISl IPOBEACHUS aHATUTHUECKUX PadOT
M0 UCCJIEIOBAHUIO OOJIBIINX TaHHBIX METOJAMU HEMPOHHBIX CETEH;

— 00y4MThb CTYJEHTOB MPOBOJUTH AaHAJIUTHUUYECKOE HCCIEIOBaHHE U pa3paldaThiBaTh
MPUJIOKEHUSI C MPUMEHEHHEM TEXHOJOTUH HEHPOHHBIX ceTel B COOTBETCTBUH C TPeOOBaHUSIMU
3aKa34MKa.

3. MecTO AUCHMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

JlucumiuinHa OTHOCHTCST K YacTH 00pa3oBaTeNbHOW MPOrpaMMEI, (OPMUPYEMO
y4acTHUKaMHU OOpa30BaTENbHBIX OTHOUICHHM, TpeiaraeTcss oOydalImuMcs Ha BbIOOD.
Jucuunnuza BXoauT B Moayib [IpuknagHoit MOAyJIb.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHOM aTTeCTALMHU 1O ANCHMILJIMHE

Tpertunii cemecTp, IK3aMEH



5. Bxoanble TpeGoBaHus 1)1 OCBOEHUS] AU CHUILIMHbBI

I[J'IH YCIICMHOI'0  OCBOCHUA JUCHUIIIMHBI Tpe6y}0Tc;1 PE3YJIbTAThI O6y‘leHI/I${ 1o
ClIcaAyromuM AUCHUILIMHAM: CTaTHCTUYECKHI aHAIIN3 JaHHBIX, BBGI[GHI/IG B I/IHTGJ’IJ’IGKTY&J’IBHHﬁ
aHaJIn3 JaHHbIX.

6. SI3bIK peanuzanumn

Pycckun

7. O0beM TUCHUILINHBI

OO61mas TpyA0eMKOCTh AUCHUIUIHHBI COCTaBisaeT 3 3.€., 108 uacoB, U3 KOTOPHIX:
-nexuuu: 16 4.
-nabopaTtopHsle: 32 4.
B TOM YHCJIE TTpaKTUYECKasi moaroroBka: 0 4.
O0beM caMOCTOSTENBHON pabOThI CTYICHTA ONPeAeNeH YI4eOHBIM IIIaHOM.

8. Conep:xaHue IMCHUILVINHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. OCHOBBI HEHPOKOMIIBIOTEPHBIX BBIUMCIICHUH.
OcHOBHbIE TOJIO)KEHUSI HeHWpoceTeBbIX BbluMciaeHUH. (OCHOBBI MPOEKTUPOBAHUS
HEHUPOCETEBBIX aPXUTEKTYP.

Tema 2. HelipoHHBIE CETH BCTPEUHOTO PACIIPOCTPAHEHUS.
Hacrtpoiika apXWTEKTyppl M QJITOPUTMbl HACTPOMKM HEHWPOHHBIX CETEM BCTPEYHOTO
pacipoctpaHeHus. IlocTpoeHrne HeHpOCETEBOro perpeccopa.

Tema 3. AnropuT™Mbl ONITUMHU3ALUN B 00yUEHUN HEHPOCETEBBIX MOJEIIEH.
OnTtumuzaTopel  00yueHHs HEHpoHHBIX cereil. HMccinemoBanue apXuUTEKTyp U
ONTUMHU3ATOPOB HEMPOHHOM CeTH — Kilaccuukaropa Juist MOBBIIIEHUS €€ 3(P(PEeKTUBHON paOOTHI.

Tema 4. PexyppeHTHbIE HEHPOHHBIE CETH.
Heiiponnsie cetn ¢ oOpaTHBIMH CBs3sMH. HacTpoiika peKkyppeHTHOH HeHpoceTH IS
UCCJIEIOBaHMSI CUTHAJIOB

Tema 5. CBepTOUHBIE HEHPOHHBIE CETH.
CBepTo4yHbIE HEWPOHHBIE CETH M aBTOOHKONEpHl. lccienoBanwe w300paskeHUI
CBEPTOYHBIMU HEUPOHHBIMHU CETSAMHU.

Tema 6. OOyuenwe Oe3 yumrens W OOydeHHE C TOJKPEIUICHHEM B HEHPOCETEBBIX
MOJIEIISX.

Hetiponnsie cetu, oOydarommuecs 0e3 yUUTeNs U ¢ MOAKPEIUICHuEeM. BhiieneHue rpyr
00BEKTOB C MIOMOIIBEO CAMOOPTAaHU3YIOLIMXCSI HEHPOHHBIX CETEH.

Tema 7. Buzyanu3zanust 1 00bsICHUMOCTb HEUPOHHBIX CETEH.
Busyanuzanus u 00bICHUMOCTh HEHPOCETEBBIX MoJenel. Buzyanuszanus cTpyKTypbl U
[polecca aKTUBAllM HEUPOHHOM CETH.

Tema 8. [lamsTh HEHPOCETEBBIX MOJETIEH.
XpaHeHue accolralil U yIpaBJIeHUE NaMAThIO B HepoceTeBhIX Moaeisax. [loctpoenue
aJJalITUBHBIX HEUPOHHBIX CETEM.



9. Tekymnii KOHTPO.JIb N0 AUCHUILIHHE

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

10. Iopsiok NpoBeeHUs] U KPUTEPUHU OLIeHUBAHUS MPOMEKYTOUYHON aTTeCTALUM

DK3aMeH B TPETbEM CEMECTpe NMPOBOAUTCS B MUCbMEHHOU ¢opme o 6uneram. CTyaeHT
JONyCKaeTcsl K DSK3aMeHy B clydae, €cid OH cAal Bce JabopaTtopHble paOoThI.
DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 IBYX vacTell. [IpomomkurensHOCTh 9K3aMeHa 1,5 vaca.

[lepBas wactp mpexacTaBisgeT co0OW BOMPOC TO JEKIMOHHOMY Kypcy paszaenoB 1-8,
nposepstox UYK-1.1, UYK-1.2, UYK-1.3, UTIK-6.1.. OTBeT Ha BONpOC MEepBOi YacTH AaeTcs
B BUJIC MICBMEHHOTO OTBETA C Pa3BEPHYTHIM M3JIOKEHHEM MaTepHara.

Bropas yacth comepxut onHy 3anaudy, nposepstomyto UIIK-4.1, UI1K-4.2 u UIIK-4.3.
OTBeT Ha BONpOC BTOPOM 4YacCTH MpeArnojaraeT MPOrpaMMHYIO pealu3alyio IpeiasiaraeMoin
3aJa4d  C TEOPETUYECKUM OOOCHOBAHHMEM pEIICHUS U HMHTEpIpeTalueil IoJydYeHHbIX
pe3yJbTaToB.

[IpuMepHBIil nepeyeHb TEOPETUYECKUX BOIIPOCOB!
1.Kaxas HeipoceTeBast MOZEIb U3 IEPEUNCIICHHBIX B JIy4IlI€l CTENEHH MTOAXOIUT IS

IIPOrHO3MPOBAHUS BPEMEHHBIX IIOCIIEA0BATEIbHOCTEN?

a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3bIBaeTCsl HECKOJIBKO TPHUMEPOB W3 OOydaromied BHIOOPKH, HCIIONB3YIOIIUXCS s
OJITHOMOMEHTHOTI'O pacyeTa rpaJiIieHTa U BECOB CETH?

3. Hoquy MOJCJIN Ha CBEPTOYHBIX HCﬁpOHHBIX CCTAX MOKAa3bIBAKOT HAWITYYIIHUEC ITOKA3aTCJIN 110
KJ'IaCCI/I(I)I/IKaI_II/II/I 00BEKTOB Ha I/I306pa)KCHI/IHX M0 CPAaBHCHUIO C IPYTIrUMHU MO,Z[CJ'I}IMI/I?

a)OHVI B BbICOKOW CTeneHu ONTUMU3NPOBAHbI AONA
O6p360TKM BEKTOpOB C YUCNOBbIMMU, a He
KaTeropmaabHbIMU NPU3HaAKaMM

b)OHM 06nagatoT WKMPOKMM HABOPOM MHCTPYMEHTOB
npeobpasoBaHus NPU3HAKOBOrO  MPOCTPAHCTBA,
KOTOpble MOKET BapbMpoBaTb pa3paboTunk B MOAENM

C)OHVI YYUTbIBAKOT KOPpPEenAuno CMeXHbIX KOMMNOHEHT
BEKTOpPa

d)OHM ucnonb3ylOT cywecTBeHHO 6osblee 4ucno
HacTpaMBaembIX MapameTpoB, MO CPABHEHUID C
APYrMMU MmoaeNsiMM

Pesynbrarel  3K3aMeHa
«YJOBJIETBOPUTEIBHO,
cpenHeaprupmMeTHIecKoe

o pe3yjbTaTaM

OIIPEACIIAIOTCA
«HCYAOBJICTBOPHUTCIBLHO.

OLICHKaMHu «OTJIHUYHO», «XOpOoo»,
Hroropas OICHKa BBICTABIACTCA KakK

KOHTPOJIBHBIX ¥ J1a0OpaTOpHBIX paboT H

9K3aMEHAIIMOHHOW OIIEHKH C OKPYTJICHUEM J0 OJIMKAMIIIEro 1eNoro.

11. YyeOHO-MeTOANYECKOE 00ecIIeueHue

OHGHO‘-IHI)IG MaTCepHrajibl TCKYHIEIO KOHTPOJA U HpOMG)KyTO‘-IHOﬁ arrecragyuu 110

JIUCILIUILINHE.

12. llepeuens y4edHoii TuTEPaTypHI U pecypcoB ceTu UHTepHeT

a) YueOHasg u y4yeOHO-METOAMYECKas JUTeparypa, ydeOHO-METOAMYECKHE U Jpyrue
MaTepuasbl, HEOOXOAUMBIE ISl U3yUEHUS AUCLUIIINHBL:



1. Jlxoan I'pac. Data Science: Hayka o manubix ¢ Hyas. 2-¢ usganue. — CI16: BXB-
[TeTepOypr, 2021. — 416 c.

2. Cebactpsn Pamxka, Baxun Mupmxamumm. Python u mammaHOE 00ydenue. — M.:
Jnanexrtuka, 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. Ouapro ['maccuep. ['mybokoe oOydenue 6e3 marematuku. Tom 1. OcHoBbl. — M.: IMK
IIpecc, 2020. — 580 c.

7. Duapro I'maccuep. 'mybokoe oOyuenue Oe3 matematuku. Tom 2. Ilpaktuka. — M.:
JMK Ilpecc, 2020. - 612 c.

8. Au I'yndemnoy, Momya benmkuo, Aapon Kypeumis . ['myGokoe obyuenue. Bropoe
LIBETHOE n3nanue, ucnpasienHoe. — 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 [onne. ['nybokoe o6yuenue Ha Python. — CII6: ITurep, 2018. — 400 c.

0) Pecypcel cetn HTEpHET, HEOOXOAMMBIC ISl U3YYCHHS TUCIIUIUINHBL

HaunmMmeHoBaHHe Ccbliika Ha pecypc JloCcTynHOCTH
(cBOOOAHBIN HOCTYI/
OrpaHUYEHHbIH JOCTYII)

1 2 3

NudopManmoHHO-CIIPABOYHBIE CHCTEMbI

Heiiponnsie cetn https://moodle.ido.tsu.ru/cour | CBoGoaHBII TOCTYIT
se/view.php?id=1400

JIeKIIMOHHBIHN Kypc U https://moodle.ido.tsu.ru/cour | orpaHMYEeHHBIN JOCTYI

MPAKTHYECKHE 3aJIaHuUs se/view.php?id=1168

CKBOT AI 1: OcuoBHEBIE
KOHIICTIIIMK COBPEMEHHOTO
HCKYCCTBEHHOT'O MHTEJIJICKTa

JIeKIIMOHHBIH KypC U https://moodle.ido.tsu.ru/cour | orpaHMYEeHHBIN TOCTYI
MPAKTUYECKHE 3a/IaHuUs se/view.php?id=1169
CKBOT AI 2: CoBpemeHHbIe
WUHCTPYMEHTHI MTOJIICPIKKU
pa3pabOTKH CUCTEM
MCKYCCTBEHHOTO WHTEJICKTA

JIeKIIMOHHBIHN KypcC U https://moodle.ido.tsu.ru/cour | orpaHMYEeHHBIN TOCTYII
MPAKTHYECKHE 3aJIaHuUs se/view.php?id=11701168
CKBOT AI 3: Pa3paboTtka
NPHIOKEHHUN HCKYCCTBEHHOTO
UHTEJJICKTA

JIeKIIMOHHBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHMYEHHBIH JOCTYIT
MPAKTUYECKHE 3a/IaHuUs se/view.php?id=1171
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CKBOT Al 4:
M cKyCCTBEHHBIN UHTEIUVIEKT B
3a/1auax Kkubepobe3onacHoCTH

JIeKmoHHbIN KypC U
MpaKTUYECKUE 3aJaHus
CKBOT AI 5: IIpuobperenue
3HAaHUI B CUCTEMAX
HCKYCCTBEHHOT'O MHTEJIJIEKTa

https://moodIle.ido.tsu.ru/cour
se/view.php?id=1172

OTPAaHUYEHHBIN JOCTYI

e

KTpOHHO-ﬁI/IﬁJII/IOTe‘lHLIe CHUCTEMbI

Hayunas 6ubaunorexa TI'Y

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

CBoboaHbIi JocTyn

DNEKTPOHHO-ONOIMOTeYHAs
cucrema «JlaHby

https://e.lanbook.com/

ObmenocrynHas
aBTOPH3ALKEH, IO MOJITHUCKE

C

KubepJlennnka

https://cyberleninka.ru/

CBo0oaHBIHi JOCTYIT

IIpodeccnonanbHbie 6a3bl JAHHBIX

NcKycCcTBEHHBIN MHTEIUIEKT U

chepbl  ero  MPUMEHEHHS.
Hosoctu pa3paboTku
KBAaHTOBBIX  KOMIIBIOTEPOB.
HccnenoBanus

HCKYCCTBEHHBIX HEMPOHHBIX
ceTel.

https://ai-news.ru

CB0OOIHBIN 1OoCTY

ITopTtan MHPOBBIX
COPEBHOBAaHUW KOMaHJ IO
DM

https://www.kaggle.com/

CBOOOIHBIN TOCTYTI

13. Ilepeuenb HHGOPMALMOHHBIX TEXHOJIOT Hii

a) JINIIEH3MOHHOE U CBOOOIHO PacIpOCTpaHsIeMOe MPOrpaMMHOE 0OECTICUCHHE:

—Ilpu ocymecTBIeHHH 00pa30BaTELHOTO MPOIECCa MCIONB3YeTCs OOJAuHBI CEepBHUC
Google Colab, maker Anaconda (Python, R), 6ubnuroTexu st riryookoro ooyuenus Tensorflow,

Keras, Pytorch, cepsucer OpenAl.);

14. MaTepuajibHO-TeXHHYECKOe 00ecneuyeHue

Ay,I[PITOpI/II/I A IPOBCACHUA 3aHATUH JICKOMOHHOI'O THUIIA.

AynuTtopun sl IpoBeieHUsT Ta00paTOPHBIX 3aHATUN, WHAWBUIAYAIBHBIX U TPYHIOBBIX

KOHCYHLT&HHﬁ, TCKYLICTO KOHTPOJIA U HpOMe)KYTOQHOﬁ aTTCCTalluu.

[Tomemienust 11 caMOCTOATENbHON padOThI, OCHALICHHBIE KOMIIBIOTEPHON TEXHUKOH U
JOCTYNIOM K ceTu VHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpeLy U K

WH(POPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspaboTunkax

AxcénoB Cepreii BimagumupoBud — KaHA. TEXH. HAayK, JOUEHT Kadeapbl TEOPETHUECKUX

ocHOB uH(popmaTuku TI'Y.
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