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1. leab ¥ NIaHUPYeMble Pe3yJabTaThl 0CBOEHUS THCIUIIMHbI

Iesbro 0cBOEHMSI JUCIMIUIMHEI ABISETCA (POPMUPOBAHUE CICAYIOIIMX KOMIIETEHLIUH:

— IIK-4 — crocoOHOCTh ynpaBiATh NOJTYYEHHUEM, XpaHEHHEM, repenadend, oopaboTkoi
OOJBIINX JaHHBIX;

— YK-1 — criocoGHOCTh OCYIIECTBIATh KPUTHUECKUM aHAIU3 MPOOJEMHBIX CUTyallui Ha
OCHOBE CUCTEMHOI0 [10JIX0/Ia, BEIpabaThIBaTh CTPATErHIO JEHCTBUM;

Pe3ynbpraramMu 0cBOEHUS IHMCLUUIUIMHBI SBJISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

WIIK-4.3 Pa3pabGarbiBaeT MNPEMJIOKEHHS 110 TOBBIIICHUIO IPOU3BOAUTEILHOCTH
00pabOTKH OOJIBITUX JTAHHBIX.

NIIK-4.2 Hcnonp3yeT MeTOAbl M MHCTPYMEHTBI IIOJyYEHUs, XpaHEHUs, Nepeaud,
00pabOTKH OOJBITUX JTAHHBIX.

NIIK-4.1 OcymecTBasieT MOHUTOPUHT M OLEHKY MPOU3BOAUTEILHOCTH 00pabOTKU
OOJBIINX JAHHBIX.

NYK-1.3 Ilpeanaraer 1 000CHOBBIBAET CTPATETHIO JEHCTBHI C Y4ETOM OTpPaHUYCHHUH,
PHCKOB U BO3MOKHBIX IOCJIEJICTBUH. .

NVYK-1.2 OcymectBiaseT MOUCK, OTOOp M CHUCTEMAaTU3alMi0 HHOOpPMALUKA AJIs
OIpeieNIeHuUs allbTePHATUBHBIX BAPUAHTOB CTPATErMUECKUX PELICHUN B IPOOIEMHON CUTYaLHH. .

NYK-1.1 BeisBnser mnpoOJEeMHYIO CHTyallMIO, Ha OCHOBE CHCTEMHOIO TOAX0Ja
OCYILECTBIIsIET €€ MHOI0()aKTOPHBIN aHAJIU3 U JUArHOCTHKY

2. 3aga4uy oCBOCHHS JUCHUILIHHDI

OOy4HTh CTYICHTOB OCYIIECTBISTH PAOOTHI 1O WCCISAOBAHUIO OOJBINNX JTaHHBIX C
NPUMEHEHHEM TEXHOJIOTUH HEWPOHHBIX CETel M pa3padaThiBaTh MHTEIUICKTYaIbHBIC CUCTEMBI C
UCIIOJIb30BaHUEM HHCTpyMeHTapusi OuOimoTek Python, R, myOnmmuHBIX 0ONaYHBIX CEPBHCOB,
o1lleHUBaTh 3(H(HEKTUBHOCT MX PaOOTHI U BHEIPSATH B IPHIIOKCHHUS:

— O0y4YuTh CTYIACHTOB BBISABIATH, (OPMHUPOBATH M COTJACOBBIBATH TPEOOBaHUS K
pe3ylbTaTaM aHATUTHYECKHX PadOT ¢ MPUMEHEHHUEM TEXHOJIOTUN HEHPOHHBIX CeTeH;

— 00YYHTBH CTYACHTOB NMPUHITUIIAM TUIAHHPOBAHUS U OpTraHU3aIlUU aHATHTHICCKUX padoT
C UCTOJIb30BAaHNEM TEXHOJIOTUI HEMPOHHBIX CETEll;

— 00YYHTB CTYJICHTOB IOATOTABIUBATH JJAHHBIC JIJIS IPOBEICHUS AaHATUTHYICCKHUX PabOT 1o
MCCJIETOBAHHIO OONBIINX JaHHBIX METOAAMH HEHPOHHBIX CETEl;

— OOYyYHTH CTYACHTOB TIPOBOJUTH AHATUTHYECKOE HCCIICIOBAaHHEC W pa3padaThiBaTh
MPUIIOKEHUsST C MPUMEHEHUEM TEXHOJOTUI HEHPOHHBIX CeTEH B COOTBETCTBHH C TPeOOBAaHUSIMU
3aKa34rKa.

3. MecTo AuCUMILINHBI B CTPYKTYpe 00pa30BaTe/ibHOIi POrpaMMbl

JlucuuniamHa OTHOCHTCS K 4YacTH oO0pa3oBaTeIbHOM MporpaMMmebl, (HopMUpYyeMOit
y4acTHUKaMU OOpa30BaTeNbHBIX OTHOLICHHM, TMpejuiaraercs oOydalomuMcs Ha BBIOOD.
JucuunnmHa BXOOuT B Moayib [IpuknagHoit MOayIb.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHOI aTTECTAIMHU MO TUCHUIIHHE

Tpertnii cemecTp, IK3aMEH

5. Bxoansble TpeGoBaHus 1)1 OCBOEHUSI AU CHUILIMHBI

JUis  yCHemHoro OCBOEHHUS AMCHUIUIMHBI TpeOYyIoTCs pe3ynbTaThl OO0y4YeHHs IO
cilenyromuM aucuuniauHaM: CTaTUCTUYECKUI aHaINU3 JTaHHBIX, BBEIeHNE B MHTEIEKTYaJIbHbII
aHaJIU3 JIaHHBIX.

6. SI3bIK peanuzanun

Pyccknit



7. O0beM TUCHUIIIHHBI

OO6mmast TpyI0€MKOCTh TUCIMILUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPBIX:
-nexun: 16 4.
-aboparopusie: 32 4.
B TOM YHCJIE€ IPAKTUYECKas MOArOTOBKa: 32 .
O0BeM caMOoCTOATETLHON PaOOTHI CTYACHTA ONPEACIICH YICOHBIM TIJIAHOM.

8. Coz[epmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. OCHOBBI HEPOKOMITBIOTEPHBIX BHIYMCIICHUM.
OcCHOBHBIE TIOJIOXKEHUST HEUpOCeTeBbIX BbIUKMCIEHUH. OCHOBBI MPOESKTHPOBAHUS
HEHPOCETEBBIX APXUTEKTYD.

Tema 2. HelipoHHbIE ceTH BCTPEUHOI'O paCIpOCTPAaHEHUS.
Hactpoliika apXuTeKTypbl W aJrOPUTMbl HACTPOMKU HEUPOHHBIX CETEH BCTPEYHOIO
pacnpoctpanenus. [loctpoenue HelipoceTeBOro perpeccopa.

Tema 3. AnropuT™mbl ONITUMU3ALKY B 00yUE€HUN HEUPOCETEBBIX MOEIEH.
Ontumuzatopsl oOyueHMsT HEHpOHHbIX ceTed. MccienoBaHue apXUTEKTyp H
ONITUMHU3ATOPOB HEMPOHHOM CeTH — Kilaccu(ukaTopa i MoBbIIEeHUS €€ d3PPEeKTHBHOI pabOTHI.

Tema 4. PexyppeHTHbIE HEHPOHHBIE CETH.
Heiiponnsle cetu ¢ oOpaTHbIMM cBs3siMU. HacTpoilka pexkyppeHTHOH HeWpoceTu aiis
HCCIIEJOBAHNS CUTHAJIOB

Tema 5. CBepTouHbIE HEHPOHHBIE CETH.
CBeproyHble HEWPOHHBIE CETH U AaBTOIHKOJEpHL. McciemoBaHue u300paxKeHUit
CBEPTOYHBIMU HEHPOHHBIMH CETSIMH.

Tema 6. O0yuenue 6e3 yuutenst u 00y4eHHE ¢ TTOJKPETVICHUEM B HEHPOCETEBBIX MOJICTISX.
Heiiponnsie cetu, obydaromuecs 0e3 yuuTens U ¢ MOAKpeIUieHueM. Brinenenue rpymnmn
00BEKTOB C IIOMOIIHI0 CAMOOPTAHU3YIOIIUXCSI HEUPOHHBIX CETEH.

Tema 7. Buzyanuzauus u o0bICHUMOCTb HEHPOHHBIX CETEH.
Busyanuzanus 1 00bSICHUMOCTh HeHpoceTeBbIX Mojenell. Busyanusauus cTpykTypsl U
MpoLEecca aKTUBAIIMA HEUPOHHOU CETH.

Tema 8. [TamMATH HEHPOCETEBBIX MOJEIEH.
XpaHeHne acCOIMalMi U yIpaBJICeHHE NaMAThI0 B HEMpOCceTeBbIX Moaeiax. [loctpoenune
aJalTUBHBIX HEHPOHHBIX CETEH.

9. Tekymumii KOHTPOJIb 10 AUCUUIJIMHE

Texymuii KOHTpOJIb IO JWUCHUUIUIMHE IPOBOAMUTCS IIYTEM KOHTPOJSA IOCELIAEMOCTH,
MIPOBEICHUST KOHTPOJIBHBIX PabOT, MPOBEPKH JA0OPATOPHBIX pabOT B BUIE OOCYKIEHUS
QITOPUTMA U PE3YyJIbTATOB €r0 PAOOTHI.

[TpakThyeckas MOATOTOBKA OIEHUBAETCS 1O pe3yjibTaTaM BbBIIOJHEHHBIX
71a00paTOPHBIX PadoT.



10. IHops10k NpoBeeHUs] U KPUTEPUH OLeHUBAHUS MPOMEKYTOYHON aTTeCTAUM

DK3aMeH B TPEThEM CEMECTpe IMPOBOAUTCA B MUChbMEHHON dopme no ouneram. CTyneHT
JIOITYCKAeTCs K dK3aMEHY B cllydae, eCJIM OH CAaJl Bce 1ab0opaTopHbIe paboThl. DK3aMEeHAMOHHBIN
OmJIeT COCTOMT M3 ABYX YacTeil. [IpogomkuTenbHOCTh Sk3aMeHa 1,5 yaca.

[lepBas gacth TpeACTaBIsIET COOOM BOMPOC MO JIEKIIMOHHOMY Kypcy pasaenoB -8,
nposepsronmx UYK-1.1, UYK-1.2, UYK-1.3, UI1K-4.1. OTBeT Ha BONpPOC MEPBOM YacCTH J1aeTCs
B BH/JI€ MIUCbMEHHOTO OTBETA C Pa3BEPHYTHIM M3JI0’)KEHUEM MaTepuara.

Bropas yacth comepkut omaHy 3amauqy, nposepsitonryro UITK-4.1, UTIK-4.2 u UITK-4.3.
OTBeT Ha BOIIPOC BTOPOM YaCTH MPEI0JIaracT MporpaMMHYIO peau3allkio MpeiaraeéMon 3a1auu
C TEOPETUYECKUM 0OOCHOBAHUEM PELICHUS U UHTEPIIPETAIMel MOTyYeHHbBIX PE3YIbTaTOB.

[IpumepHBIii IepeueHb TEOPETUYECKUX BOIIPOCOB:
1.Kakas HeiipocereBast MO€b U3 IEPEUUCIICHHBIX B JIy4Illel CTEIIEHU MOAXOAUT AJIs

IIPOrHO3MPOBAHUS BPEMEHHBIX IIOCIIE10BATEIbHOCTEN?

a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3pIBaeTCsl HECKOJIBKO NPHUMEPOB M3 OOYyYalONIeH BBIOOPKH, HCIOJIB3YIONIUXCS IS
OJIHOMOMEHTHOTI'O pacyeTa rpaJIueHTa U BECOB CETU?

3. HO‘-ICMy MOZCIIN Ha CBEPTOYHBIX HGﬁpOHHHX CCTAX IMOKA3bIBAKOT HAMJTYYIIUC ITOKA3aTC/IN
8(0) KJ'IaCCI/I(bI/IKaI_II/II/I 00BEKTOB Ha I/I306pa)KCHI/I$IX 10 CPABHCHUIO C APYI'UMHA MO,I[GJ'IHMI/I?

a)OHM B BbICOKOW CTEMeHW ONTUMWU3MPOBaHbI AO/A
06paboTKM  BEKTOpOB C
KaTeropuanbHbIMK NPU3HaKaMm

YUCNOBbIMNY, a He

b)OHM 06napaloT WHMPOKMM HABOPOM MHCTPYMEHTOB
npeobpasoBaHus NPU3HaKOBOro
KOTOpble MOXKeT BapbMpoBaTb pa3paboTunk B Moaenu

MPOCTPaHCTBa,

C)OHVI YYUTBIBAKOT KOPPENALUNUO CMEXKHDBIX KOMMNOHEHT
BEKTOpPa

d)OHM ucnonb3yloT cyuiectBeHHO 6osbliee 4YUCIO
HacTpanBaemblx CPaBHEHUIO C
APYTMMU MOAENAMM

napameTpos, Mo

Pesynbratel  3K3aMeHa
«YIOBJIETBOPUTEIHHOY,

cpenHeapudmeTnyeckoe TO  pe3yibTaTaM

OIPCACIIAOTCA
«HCYIAOBJICTBOPUTCIILHO).
KOHTPOJIBHBIX

OLIEHKAMH  «OTJIMYHO»,  «XOPOILOY,
WroroBasi oOIEHKAa BBICTABISETCA Kak
U J1a00paToOpHBIX paboT U

HK3aMEHALIMOHHOW OLIEHKH C OKPYIJIEHUEM /10 OJMKaMIlero 1esnoro.

11. YueOHO-MeTOOAM4YECKOE 00eceueHne

OHCHO'—IHBI@ Mar€prajibl TCKYHIETO KOHTPOJIA U HpOMe)KyTO‘IHOfI arrecranguu 110

IUCIUIIINHE,

12. Mlepeuens y4ueOHOI TUTEpPaTYpHI U pecypcoB ceTu UHTEepHeT

a) YueOHas U ydeOHO-METOIUYECKas JHUTepaTrypa, y4eOHO-METOIUYECKHE U Apyrue
MaTCpHraJibl, H€06XOJII/IMI)I€ JJI1 U3YUCHUA TUCHUIIIIUHBL:
1. JIxxoanm I'pac. Data Science: Hayka o manneix ¢ Hyns. 2-e m3ganue. — CI16: BXB-

[TerepOypr, 2021. — 416 c.

2. Cebactpan Pamka, Baxung Mupmxanunu. Python u mamumbHOEe 0o0ydenue. — M.:

HuanexTtuka, 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. Dunpro ['maccHep. ['mybokoe oOyuenue 6e3 matemaTuku. Tom 1. OcHoBBI. — M.: JIMK
ITpecc, 2020. — 580 c.

7. Ouapro I'maccuep. ['mybokoe oOyuenne 6e3 marematuku. Tom 2. [Ipaktuka. — M.: IMK
IIpecc, 2020. — 612 c.

8. Su I'yndemnoy, Momya benmkuno, Aapon Kypewins . ['mybokoe oOydenue. Bropoe
1BETHOE u3aanue, ucrpasiendoe. — 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. ['mybokoe oOyuenne Ha Python. — CII6: ITutep, 2018. — 400 c.

0) Pecypcer cetn MHTEpHET, HEOOXOIUMBIC ISl H3YYSHUS TUCIUTUIHHBL:

HanmenoBanue Ccbuika Ha pecypce JocTynmHocTh
(cBoOOaHBINM JOCTYI/
OrPAHMYCHHBIH J0CTYII)

1 2 3

HNudopmanuoHHO-CIPABOYHbIE CHCTEMbI

Heiiponnsie cetu https://moodle.ido.tsu.ru/cour | CBoGoaHbIi JOCTYII
se/view.php?id=1400

JIeKIIMOHHBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHUYEeHHBIN TOCTYII

MPAKTUYECKHE 3aIaHuUs se/view.php?id=1168

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

JIeKIIMOHHBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHMYEeHHBIN JOCTYI
NpaKTUYECKHUE 3aTaHus se/view.php?id=1169
CKBOT AI 2: CoBpeMeHHBIE
UHCTPYMEHTBHI MOJICPIKKU
pa3paboTKu CUCTEM
UCKYCCTBEHHOTO MHTEJICKTA

JIeKIIMOHHBIHN KypC U https://moodle.ido.tsu.ru/cour | orpaHUYEeHHBIN TOCTYI
MPAKTUYECKUE 3a/IaHuUs se/view.php?id=11701168
CKBOT AI 3: Pa3paboTtka

NPUIIOKECHUN UCKYCCTBEHHOTO

WHTEJUIEKTa
JIEKIIMOHHBIN KYpC U https://moodle.ido.tsu.ru/cour | orpaHUYEeHHBIN TOCTYII
MPAKTUYECKHE 3a/IaHuUS se/view.php?id=1171

CKBOT Al 4:

N cKyCCTBEHHBIN UHTEIJIEKT B
3aauax KnbepOe30macHOCTH

JIeK1MOHHBIN KypC U https://moodle.ido.tsu.ru/cour | orpaHUYEHHBIH JOCTYI
MPAKTUYCCKHE 32 TaHUS se/view.php?id=1172



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
https://moodle.ido.tsu.ru/course/view.php?id=1171
https://moodle.ido.tsu.ru/course/view.php?id=1171
https://moodle.ido.tsu.ru/course/view.php?id=1172
https://moodle.ido.tsu.ru/course/view.php?id=1172

CKBOT AI 5: IIpuo6perenue
3HAHUI B CUCTEMaX
UCKYCCTBEHHOT'O MHTEJIICKTA

DJIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI
Hayunas oubnuorexa TT'Y https://www.lib.tsu.ru/ CBOOOTHBIN JOCTYII
DNEKTPOHHO-ONOIMOTeYHAs https://e.lanbook.com/ OO6menocTymnHas c

cucrema «JIaHp»

aBTOpHSaHHeﬁ, I10 ITOAITHUCKE

KubepJlennnka

https://cyberleninka.ru/

CBOOOAHBIN TOCTYIT

I[Ipodeccuonaibubie 6a3b1 JAHHBIX

NcKyCCTBEHHBIN MHTEIEKT U
chepsl ero  MpUMEHEHUS.
Hogoctu pa3paboTku
KBaHTOBBIX KOMITBIOTEPOB.
NccenenoBanus
HUCKYCCTBEHHBIX HEUPOHHBIX
ceTen.

https://ai-news.ru

CB0OOAHBIIi AOCTYI

[Topran MUPOBBIX
copeBHOBaHU KoMauHa o DM

https://www.kaggle.com/

CBOOOIHBII JOCTYTI

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHA

a) JIMIIEH3MNOHHOE U CBOOOIHO PACIIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

—Ilpu ocymiecTBieHnn 00pa30BATEIBLHOTO MPOIECCa UCTIOIb3YyeTCsl O0JauHBbIM CepBHC
Google Colab, maker Anaconda (Python, R), 6ubnuorexku nms rimyookoro odyuenus: Tensorflow,

Keras, Pytorch, cepsucet OpenAl.);

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

AYI[I/ITOPI/II/I AJI TIPOBEACHU AL 3aHATHH JIEKITMOHHOI'O THUIIA.

Aynuropun s MPOBENEHUs JIaDOPATOPHBIX 3aHITUM, UHAWBUIYAIbHBIX U TPYNIIOBBIX

KOHCYHBT&HHﬁ, TEKYLICTO KOHTPOJIA U HpOMeX(YTOqHOﬁ aTTeCTaluu.

[Tomerenust st caMOCTOSTENILHONW paOOThI, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOU
JOCTYTNIOM K ceTH VHTepHEeT, B 3IIEKTPOHHYI HWH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K

MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMAM.

15. Uudopmanust o pazpadoTyukax

AxcénoB Cepreii BnagumupoBud — KaHJ. TEXH. HayK, JOLEHT Kadeapbl TEOPETUUECKUX

ocHoB uH(opmatuku TI'Y.



https://www.lib.tsu.ru/
https://e.lanbook.com/
https://cyberleninka.ru/
https://ai-news.ru/



