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1. IIe.m; H ILTAHHPYEMbIC Pe3Y/IbTAThbl 0CBOCHHH THCIHILTHHbI

ITenbr0 OCBOCHHS TUCIUILTHHBI SBILETCS (GOPMHUPOBAHIE CIIEAYIOMINX KOMIIETSHITHIL:

—IIK-4 — crmocoOHOCTh YIPaBIATh HMOTydeHHeM, XpaHeHHeM, Iepejaadeii, odpaboTkoitl
OOJIBPIIX JaHHBIX.

— VK-1 — c1ocoOHOCTh OCYINECTBIATh KPHTHICCKHII aHaIH3 MpOOJISMHBIX CHTYyallHil Ha
OCHOBE CHCTEMHOTO II0JIX0]1a, BEIpabaThIBATh CTPATETUIO JIETICTBHIL;

PesynbraTamu ocBOEHUS AHCHUIUIUHBI SBIMIOTCA CIEAYIOIINE HHIUKATOPHI TOCTIKEHUS
KOMIIETEHITHIT:

HUIIK-4.1 OcymiecTBIs€T MOHHTOPHHT M OIEHKY HPOH3BOIUTEIFHOCTH 00pabOTKH
OOJBIIHNX TaHHBIX.

HIIK-4.2 Hcnosp3yeTr MeTOJIbl U HHCTPYMEHTHI IOJY4EeHHsS, XpaHEHHUS, Iepeadu,
00paboTKHN OOIBIINX TaHHBIX.

HIIK-4.3 PaspabarteiBacT TMPEIIOKCHHS II0 IIOBBINICHHIO IPOH3BOAHTEIHBHOCTH
00pabOTKH OOIBITNX JTaHHBIX.

HNVYK-1.1 BreigBager mpoOJeMHYIO CHTYaIli0, Ha OCHOBE CHCTEMHOro IIOJXOJa
OCYyIIECTBISIET €€ MHOTO(AKTOPHBIN aHATN3 U THATHOCTHKY.

HNYK-1.2 OcymecTBIieT IOHCK, OTOOP M CHCTeMATH3aUI0 WHQOpPMAIHN  JULL
ompejeleHNs aTbTePHATUBHBIX BAPHAHTOB CTpaTeTHIeCKUX pellleHnil B IpoOIeMHOI CUTyaIHH.

HNVYK-1.3 Ilpennaraer 1 00OCHOBBIBaeT CTPATETHIO JEHCTBHIl ¢ ydeTOM OTpaHHYCHHI,
PUCKOB U BO3MOKHBIX IIOC/IEICTBHIL

2. 3a1a4M ocBOeHHS THCIHIIIHHBI

OOy4YuTh CTYJIEHTOB OCYIIECTBIATH paldOTHI IO HCCIIEJOBAaHUIO OOJBIINX JIaHHBIX C
MpHMEHEHNEM TeXHOJIOTHII HefIPOHHBIX ceTell U pa3pabaThiBaTh HHTEIICKTYadbHbIE CHCTEMBI C
HCIIOJIb30BaHUEeM HHCTpyMeHTapus Oubmmorexk Python, R, myOmmdHBIX 001auHBIX CEPBHCOB,
OIIeHUBATh 3(P(PEKTUBHOCTD UX PaOOTHI M BHEIPSTH B MPIIOKESHHUS:

— 00yYNTh CTYJIIEHTOB BBIABIATH, (POPMUPOBATH U COIJACOBBIBATH TPeOOBaHUS K
pe3ynbTraTaM aHAJMTUIEeCKUX paboT ¢ MpUMEHEHHEeM TEXHOIOTHIl HEIIPOHHBIX CETel;

— 00y4YHUTh CTYJACHTOB MPHHIINIIAM [JTAHUPOBAHUS U OPTaHU3AIINN aHATHTHYIECKIX paboT
C UCTIOJIb30BaHNUEM TEXHOIOTHI HEHPOHHBIX CETell;

— OOYYHTH CTYJEHTOB IOJTrOTAaBIHBATh JaHHBIE JUIS MPOBEICHHS aHAIHTHYECKHX PadoT
10 UCCIEA0BAHUIO OOIBIINX JaHHBIX METOaMH HEHPOHHBIX CETeil;

— OOyYHTh CTYAEHTOB MPOBOJNTh aHATUTHYECKOE HCCIeNOBaHHE H pa3padaThiBaTh
MPHJIOKESHHS € MpUMeHEeHHeM TeXHOJIOTHII HelPOHHBIX ceTeil B COOTBETCTBHU ¢ TPeOOBaHUSIMU
3aKa3qHKa.

3. MecTo THCHHIIIHHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM MPOrpaMMbl

JINCIUIUIIHA OTHOCHTCS K YacTH oOpa3oBaTelbHON IporpaMMbl, (opMupyeMoit
y9acTHHKaMH 00pa30BaTeIbHbIX OTHONICHWI, IpejularaeTcs oOOydJaromuMcs Ha BBIOOP.
JlucruminAa BXOUT B MOAYIb 1IpHKIaIHON MOIYITb.

4. Cemectp(bl) 0cBOeHHS H (popMa(bl) MPOMEKYTOYHOH aTTECTANMH IO JHCIHUILIHHE

Tpertuii cemecTp, 3K3aMeH

5. BxoxHbIe TPeOOBAHHS [I/ISI OCBOCHUS TUCIHUILIHHBI

Jlng ycmemrHoro OCBOeHHS IUCIMIUIMHBI TpeOyroTcsd pesyabTaThl OO0ydeHHs II0
cleqyrmuM aucnurmHaM: CTaTHCTHYeCcKHIl aHalIu3 JIaHHBIX, BBeJleHle B HHTEIUIEKTyaIbHbII
aHaJIN3 JaHHBIX.



6. SI3BIK peanmzanun

Pycckmit

7. O0beM JHCHHIIIHHBI

OO01mas TpyI0eMKOCTh JUCITUILIMHBI cOcTaBiseT 3 3.€., 108 JacoB, H3 KOTOPBIX:
-nexnun: 16 4.
-mabopaTopHseie: 32 1.
B TOM 4ICJIe IpaKTHIecKas MoaroroBka: 0 4.
O0BeM caMOCTOATEIbHOI PaboTH! CTYJIEHTa OIpeeieH YIeOHBIM IIAHOM.

8. Cogep:kaHNe THCHUILINHBI, CTPYKTYPHPOBAaHHOE 0 TeMaM

Tema 1. OCHOBBI HEHPOKOMITBFOTEPHBIX BBIYHCIICHHII.
OcHOBHBIE TIOJIOKEHHUS HellpoceTeBhIX BbIYHCIeHUIl. OCHOBBI IIPOEKTHPOBAHUS
HEeIpOoCeTeBbIX apXUTEKTYD.

Tema 2. HelipoHHBIE CETH BCTPEUYHOTO PaCIIPOCTPAHEHU.
Hactpoiika apXUTeKTypbl U alrOPHTMbl HACTPOUKH HEHPOHHBIX CETell BCTPEUHOTO
pactpocTpaneHus. IlocTpoeHue HeillpoceTeBOro perpeccopa.

Tema 3. AJropuTMBI ONTHMHU3ALNN B 00Y9€HUH HEHPOCETEBBIX MOACIIEH.
OnrtuMmsatopsl OOy4YeHHS HEHpoHHBIX ceTeil. HcciaemoBaHHE  apXHTEKTYp H
OTITUMH3AaTOPOB HEHPOHHOII ceTH — KiIaccuduKaTopa Jisd moBbinieHus e€ 3¢ dbekTuBHOI paboTHI.

Tewma 4. PeKyppeHTHbIE HEIpOHHBIE CETH.
HeiipoHable ceTH ¢ oOpaTHBIMH CBs3sAMH. HacTpoiika peKyppeHTHOH HeHpoceTH LI
HCCIIeJ0BAHNS CUTHAIIOB

Tewma 5. CBepTOUHBIE HEMPOHHBIE CETH.
CBeprovHbIE HEHPOHHBIE CETH M AaBTO3HKOJEpbl. lccienoBaHue H300paKeHHIT
CBEPTOYHBIMH HEHPOHHBIMU CETSIMH.

Tema 6. OOydueHne Oe3 yuntens H oOydeHHE C MOJKPEIUICHHEM B HEHPOCETEBBIX
MOJIESX.

Heiiponnble cetn, oOydaronuecs 0e3 YIUTENIS U C MOAKpEIUIeHHeM. BrilelieHne Tpymn
00BEKTOB ¢ TOMOIITbEO CAMOOPTAHU3 YIOIIUXCSI HEHPOHHBIX CETEl.

Tema 7. Busyamu3zamus 1 00bsSICHIMOCTh HEHPOHHBIX CETEN.
Bmsyanmusanus u 00bICHUMOCTh HEHpOoceTeBBIX Mojleneil. Busyanusamus cTpyKTypHsl H
Iporiecca aKTUBaIlUU HeIIPOHHOMN CeTH.

Tewma 8. [TamsTh HelipoceTEBBIX MOJIEIIEH.
XpaHeHNE accOIHAIIMil U yIpaBJIeHNE MaMAThIO B HEIPOoCceTeBBIX Mojieiix. IlocTpoeHne
aJIalITHRHBIX HEMPOHHBIX CeTell.

9. Tekyniuii KOHTPOJb MO THCIAILIAHE

Texyuniii KOHTpOIb IO AUCIUIUIMHE IPOBOAUTCS IMyTeM KOHTPOIA IOCENIaeMOCTH,
MIpOBeJIeHHs KOHTPOJIBHBIX paboT, MpOBepKH J1adopaTopHBIX paboT B BHIle OOCYXKISHHS
JITOPUTMA U pe3yIbTaTOB €ro padOoThHI



10. ITopsitok MpoBeeHAS H KPHTEPHH OLeHHBAHHS MPOMEKYTOTHOM aTTecTAIHHA

DK3aMeH B TpPeTheM ceMecTpe MPOBOAUTCS B MHChbMEHHOIl (popme mo Ominetam. CTyaeHT
NOMyCKaeTcsl K SK3aMeHy B cCiydae, eclIH OH cJal Bce IJlabopaTopHble padoTHL.
DK3aMeHaIHOHHBII OWIeT COCTOUT U3 JIBYX 4acTeil. [IpoI0/LKHTeIFHOCTD PK3aMeHa 1,5 daca.

IlepBas wacTh IpejacTaBIseT co0O0il BOMPOC IO JEKIMOHHOMY Kypcy pasjenoB -8,
npogepsronux TYK-1.1, TYK-1.2, TYK-1.3. OtBET Ha BOIIPOC NEPBOIl YacTH JIA€TCS B BUIE
MICbMEHHOIO OTBeTa C pa3BepHYTHIM H3JI0KeHHeM MaTepHana.

Bropas gacte copepKutr onHy 3amady, nposepsroiryro HIIK-4.1, UIIK-4.2 u UIIK-4.3.
OTBeT Ha BOIPOC BTOPON YacTH MpeAmnoiaraeT IIPOrpaMMHYIO0 pea3alliio IpeularaeMoi
3aladdl ¢ TeopeTUYeCKMM OO0OCHOBaHHEM pENIeHHS W UHTepIpeTarueil IoIy4YeHHBIX
pe3y/IbTaToB.

[IpuMepHBIil epedeHb TEOPETHIECKHX BOIIPOCOB:
1.Kakast HefipoceTeBas MOJIeNb U3 MePEUIHCICHHBIX B JIydmleil CTeNeHN HOIXOIUT IS

IIPOTHO3HUPOBAHHA BPEMCHHBIX ocle0BaTeIbHOCTEH?

a) Single-Layer Perceptron b) CNN

c) LSTM d) Multi-layer Perceptron

2. Kak Ha3pIBaeTCs HECKOJIBKO MPHMEPOB U3 OOydaromieil BHIOOPKU, HCHONb3YIONUXCS IS
OJIHOMOMEHTHOTO pacdeTa rpaJIneHTa H BeCOB CEeTH?

3. HOIIeMy MOJEIIN Ha CBEPTOYHBIX HeﬁPOHHI)]X CCTAX IMOKA3BIBAOT HAHJIYUIIHEC ITOKA3aTCIIH 110
KJIEICCII(i)HKEHIHII 00BEKTOB Ha IIBO6pEDK€HIIHX 110 CPaBHECHHIO C APYIHMH MOJEISIMHU?

a)OHM B BbLICOKOW CTeneHu ONTUMM3IMPOBaHbI ONA
oﬁpaﬁomu BEKTOpPOB C YHUCNTOBbIMM, d HE
KaTeropmaabHbIMMU NPU3HaKaMH

b)OHM 06nadaloT WKMPOKMM HaBoOpOM WHCTPYMEHTOB
npeo6pasoBaHMA  NPU3HAKOBOTO  MPOCTPAHCTBA,
KOTOpble MOMeET BapbMpoBaTh pa3paboTyuK B moaenu

C)OHM Y4WUTLIBAKOT KOPPENALMIO CMEMKHBIX KOMMOHEHT
BEKTOpPA

d)OHM WCnoAb3ylT cywecTBeHHo 6Gonbliee 4YWcno
HacTpavMBaeMblX MapPaMeTPOB, MO CPaABHEHUIO C
APYTMMU MOZENAMU

Pesynmpratel  »K3aMeHa
«YZOBIETBOPUTEILHOY,
cpeqHeapupMeTHYecKoe II0 pe3ylbTraTaM

OIIPEOCIAROTCAH
CHCEYIOOBIICTBOPHUTCIIBHO.

OINCHKaMH «OTIIHIHO,

nmabopaTopHBEIX  padoT

«XOpOIIIO»,
HToroBas OIlEHKA BBICTaBIAETCA Kak
KOHTPOIBHBIX H

SK3aMEHAaIIMOHHOH OI[EHKH C OKPYIIJICHHEM 10 OmmKaiinero oeJIoro.

11. YueOHO-MeTOIHYECKOE 00ecIeueHHe

OleHOYHBIE MaTepHAIbl TEKYIIEr0 KOHTPOJIS H IPOMEKYTOUHON aTTecTallud II0
JHCITHILIHHE.

12. IlepedeHb y4ueOHOI JHTEPATYPHI H pecypcoB ceTH HHTepHeT

a) YueOHas u yueOHO-MeTOJMUecKas JIHTepaTypa, ydeOHO-MeToJudYecKue H Ipyrue
MaTepHaibl, HeOOX0IUMbIe ISl H3Y9eHHS JHCIUILUTHHEI:

1. JIxosn I'pac. Data Science: Hayka o maHHBIX ¢ Hymd. 2-¢ m3ganne. — CII6: BXB-
IletepOypr, 2021. — 416 c.

2. Cebactegn Pamka, Baxujp Mupmxamwin. Python um manmuHOe oOydenme. — M.:
Jnanexktuka, 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. Dupapro 'maccHep. ['mybokoe oOydenne 6e3 marematuku. Tom 1. OcHOBBL — M.: JIMK
IIpecc, 2020. — 580 c.

7. Dunpro I'maccHep. I'mybokoe obydueHne 0e3 maremartnku. Tom 2. Ilpaktnka. — M.:
JMK IIpecc, 2020. - 612 c.

8. Au I'ynpemroy, Homya benmkmno, Aapon Kypsmwwuis . ['mybokoe oOyduenune. Bropoe
IBeTHOE M3TaHue, ucnparinenHoe. — M.: JIMK Tlpecc, 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 Illomwte. I'mybokoe o0yderne Ha Python. — CII6: ITurep, 2018. —400 c.

0) Pecypcn cetu IHTEepHET, HEOOXOTUMBIE JJIT H3YUSHHS JTUCITHIUIHHEL:

HanmeHoBaHue CcbliIKka Ha pecypc JlocTynmHOCTH
(cBOOOIHBIH TOCTYI/
OrpaHUYeHHBIH 0CTYII)

1 2 3

HWHdopMannoHHO-CIPABOYHBIE CHCTEMBI

HeiipoHHbIE ceTH https://moodle.ido.tsu.tu/cour | CBOOOIHBII JOCTYII
se/view.php?1d=1400

JIeKIHOHHBIHI KypC U https://moodle.ido.tsu.1u/cour | orpaHHYEHHBIN JIOCTYI
MMPaKTHICCKHUE 3a/IaHNg se/view.php?1d=1168
CKBOT AI 1: OcHoBHBIE
KOHIIENITIH COBPEMEHHOTO
HCKYCCTBEHHOT'O HHTEJUIEKTa

JIeKITHOHHBII Kypc U https://moodle.ido.tsu.1u/cour | orpaHHYeHHBIN TOCTYII
MpaKTHIeCKHe 3aJJaHusg se/view.php?1d=1169
CKBOT AI 2: CoBpeMeHHEIE
UHCTPYMEHTHI ITOIIEPHKKU
pa3paboTKH cCHCTEM
HCKYCCTBEHHOTO HHTeJUIEKTa

JIeKIHOHHEIII KypC U https://moodle.ido.tsu.1u/cour | orpaHHYEHHBIH JIOCTYII
MpaKTHIeCKHe 3aJJaHusg se/view.php?1d=11701168
CKBOT AI 3: Pa3paboTtka

MIPIUIOKEHHIT HCKYCCTBEHHOTO

HHTEJIeKTa

JIeKIHOHHBII KypC U https://moodle.ido.tsu.1u/cour | orpaHHYEHHBIN JIOCTYI
MIpaKTHIecKHe 3aJaHusg se/view.php?1d=1171

CKBOT Al 4:

HcKyccTBEHHBIN HHTEIUIEKT B
3aJ1agax KuOepOe301macHOCTH

JIeKITHOHHBII Kypc U https://moodle.ido.tsu.1u/cour | orpaHHYeHHBIN TOCTYII
MpaKTHYeCKHUe 3alaHug se/view.php?id=1172




CKBOT AI 5: IIpuobpeteHue
3HAHUH B CHCTEMax
HCKYCCTBEHHOTO HHTEUIEKTA

D1eKTPOHHO-0N0.THOTeYHbIe CHCTeMbI

Hayumnas oubmoteka TI'Y https://www . lib.tsurw/ CB0OOIHBIIT TOCTYI
DIIeKTPOHHO-OHOINOTEeUHAS https://e.lanbook.com/ ObmenocTynHas c
cucteMa «JIaHb» aBTOpH3aITHEd, IO TTOJIITUCKE
KubepJlenmaka https://cyberleninka.ru/ CBOOOIHEII JOCTYII

IIpogeccHoHAIBHBIE 0a3bI JAHHBIX

HcKyccTBeHHBII HHTE/UTEKT H | hitps://ai-news.iu CB0OOIHBIIT TOCTYI
chepbl ero  IpHMEHEHHS.

Hosoctn paspaboTKu

KBAaHTOBBIX KOMITBIOTEPOB.

HccnenoBanus

HCKYCCTBEHHBIX HeHpOHHBIX

ceTeil.

ITopran MHpPOBHIX | https://www.kaggle.com/ CB0OOIHBIIT TOCTYI
COpeBHOBAaHHI KOMaHI IO

DM

13. IlepedyeHb HHPOPMANTHOHHBIX TEXHOJIOI Hil

a) JUIIEH3NOHHOE U CBOOOIHO paclpocTpaHsaeMoe MporpaMMHOe o0ecIieueHue:

—IIpu ocymecTBIeHHH 00pa30BaTEIbHOTO IpoIlecca HCIONb3YeTcs 0OJTadHblil CEepBUC
Google Colab, maker Anaconda (Python, R), 6ubmotexkn misa rimybokoro ooyaenus Tensorflow,
Keras, Pytorch, cepBucer OpenAlL);

14. MaTepHa/IbHO-TeXHHYeCKOe oDecredeHHe

AyIUTOPUN JIJI TIPOBEICHIS 3aHATHIl JIEKITHOHHOTO THIIA.

AYyIUTOPUHN JUIS TPOBEICHUS J1a00OPATOPHBIX 3aHATHI, HHIWBUIYAIbHBIX H TPYIIIOBBIX
KOHCYJIbTaINI, TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTaIlHH.

ITomemieHns A caMOCTOSITENbHON paboThl, OCHANIEHHBIE KOMIIbIOTEPHON TEXHUKOH U
JOCTYIOM K ceTH VIHTepHET, B 3MEKTPOHHYI HH(OpPMAINOHHO-00pa30BaTEeIbHYIO Cpely U K
HH(OPMAITHOHHBIM CIIPABOYHBIM CHCTEMaM.

15. HadopMmanus o pa3padoTynKax

AxkcéHoB Cepreil BmaguMupoBHd — KaHJ. TeXH. HayK, JOIEeHT Kadeapsl TeopeTHIECKUX
ocHOB HHpopmaTtuku TT'Y.




