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1. Ileap u mIaHHpYeMble Pe3yJbTAThI 0CBOCHHS JHUCIHILIHHBI

ITenbr0 OCBOCHHS TUCIUILTHHBI SBIsLETCS (GOPMHUPOBAHHE CIIEAYIOMINX KOMIIETEHITHIL:

— IIK-4 — criocoOHOCTH YIIPABJIATH IOIYYEHHEM, XPaHEHHEM, Iepefadeil, o0padoTKoOn
OOJIBIITHX JAHHBIX;

— YK-1 — ctocoGHOCTh OCYIIECTBIISATh KPUTHUECKHUNA aHATN3 MPOOJEMHBIX CHUTYaIlUd Ha
OCHOBE CHCTEMHOTO II0AX0/a, BEIpa0aThIBaTh CTPATETHIO IEHCTBHUIL;

PesynbraTamMu OCBOEHHUS AHCHUIUIUHBI SBIMIOTCA CIEAYIOIINE HHIUKATOPHI JTOCTIKEHUS
KOMIIETEHITHI:

WIIK-4.3 PaspabaTplBa€T MPEAJIOKEHUS II0 TOBBIIIEHUIO IPOH3BOJUTEIHHOCTH
00paboTKH OOJBITUX TAHHBIX.

HIIK-4.2 Hcnoip3yer MeTOIbl U HHCTPYMEHTBHI IIOAYYEHHS, XPaHEHHUS, IEepelladH,
00pa0OTKH OOJIBIINX JaHHBIX.

HIIK-4.1 OcymiecTBiasieT MOHHTOPHHT M OIIEHKY IPOU3BOJUTEIHHOCTH 00padOTKH
OOJIBITUX JaHHBIX.

MVYK-1.3 Ilpemnaraer 1 00OCHOBBIBAE€T CTPATETHI0 JIEWCTBHUH C Y4€TOM OrPaHUYEHHI,
PHCKOB U BO3MOKHBIX OCIIEICTBHIA..

HYK-1.2 OcymecTBsieT IOHCK, OTOOP M CHCTeMATH3alHI HHPOPMAIHH  JUIL
ompe/ieleHHs aTbTePHATUBHBIX BAPHAHTOB CTPATEerHUECKHX PellleHHI B IIPOOIeMHOM CHTYaITUH..

HMVYK-1.1 BrsgBmger mpoOJieMHYHO CHTYallMI0, Ha OCHOBE CHCTEMHOrO IIOIXoJa
OCyIIeCTBISET €€ MHOTO(aKTOPHBIH aHATU3 H AHATHOCTHKY..

2. 3aga4H ocBOeHHS JHCIIHIIIHHBI

OOy4YUTh CTYIEHTOB OCYIIECTBIATH PAOOTHI IO HCCIEJOBAHUIO OONBIINX MAHHBIX C
IIpUMeHeHHEeM TeXHOJIOTHII TTy00oKOro o0ydeHHs U pa3pabaThIBaTh HHTEIUIEKTyaIbHbIE CHCTEMBI
C HCIIOJIb30BaHHEM HHCTpyMeHTapHs Oubmorek Python, R, my6amdHBIX 00IaYHBIX CEPBHCOB,
OIIeHUBATh 3P(PEKTHBHOCTD HX PabOTHI U BHEAPSTH B MPHIOKECHHUS.:

— O0OYYHTh CTYINEHTOB BBISBIINTH, (DOPMHPOBATH H COITIACOBHIBATH TPEOOBAHUSA K
pe3yiIbpTaTaM aHATHTHIECKHX PaboT ¢ MPUMeHeHHeM TeXHOIOTHIH ITTyO0KOTro 00ydeHHs,

— 00YYHUTH CTYIEHTOB IIPUHIMUIIAM IIJAHUPOBAHUS U OPTaHH3alMU aHATHTHYECKUX padoT
C UCHOIb30BaHUEM TEeXHOJIOTHIH ITTyOOKOro 00y4eHH;

— 00OY4HTH CTYAEHTOB IOATOTABIUBATh JAaHHBIE Il NIPOBEACHUS aHAIUTHYECKUX PadoT
10 HCCIIeI0OBAaHHIO OOJBIIHX JAaHHBIX MeTOJaMH ITy0OOKOTO 00y4eHH

— 00yYUTH CTYIEHTOB IPOBOJUTH AHAJIUTHYECKOE MHCCIENOBaHHE H pa3paldarblBaTh
NPUIOKEHUS ¢ IIPUMEHEHHEM TeXHOJOTHH TIIyOOKOoro oOy4eHHS B COOTBETCTBUHM C
TpeOOBaHUIMHU 3aKa34HKa.

3. MecTo THCHHIIIHHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM MPOrpaMMbl

JIMCIUMIUIMHA OTHOCHTCS K YacTH 00pa30oBaTelbHOH IPOrpaMMEL  (HOPMHPYEMOM
y9acTHHKaMH 00pa30BaTeIbHbIX OTHONICHUH, TMpeJyiaraeTcs OOydJaroIIUMCS Ha BBIOOP.
JIUCIMIUTMHA BXOJUT B MOAYJIb [I[pUKIaqHOM MOTYJIb.

4. CemecTp(bI) 0cCBOeHHS H (popMa(bl) MPOMeXYTOYHOH aTTeCTANH IO JHCIHILIAHE

TpeTuii ceMecTp, 3K3aMeH

S. BxoaHble TpeOOBaHHS /151 0CBOEHHS THCIUNLIHHBI

Jnga ycrenmrHoro OCBOEHHS JHCIHILIHHEI TpPeOYIOTCS pe3yibTaThl OOY4YeHHd II0

CICAVIOIMHM JAHCITHILIIIHHAM CTaTHCTHYECKHI aHAIIN3 JaHHBIX, Beenecaue B Iﬂ-ITEJIJIEKTyaJII)HbIﬁ
aHallu3 JaHHBbIX.

6. SI3bIK peanmzanun

Pycckmit



7. O0beM IHCIHIIIHHBI

OO01mas TPY/I0EMKOCTB JIUCITUILIMHBI cOCTaBIIET 3 3.€., 108 4acoB, U3 KOTOPBIX:
-JIeKnuu: 16 4.
-1adopaTopHble: 16 4.
B TOM 4HCJIe IPaKTHYeCKas IoAroroBka: 0 4.
OO0BeM CaMOCTOSTENBHOM Pa0OThI CTYJIEHTA OIpPEAENeH YIEOHBIM IUITAHOM.

8. Comep:kaHue TUCHAIIHHBI, CTPYKTYPHPOBAHHOE N0 TeMaM

Tema 1. OCHOBBI U aPXUTEKTYPHI [TTYOOKHX HEHPOHHBIX CETEH.
ApXUTEKTYpBl TIyOOKHMX HEHPOHHBIX ceTed. Peamu3aius INIYOOKHX ITOJIHOCBS3HBIX
HEeHPOCeTEeBRIX MOJIENE.

Tewma 2. PazpaOoTka IPUI0KEHHI, HCIIOJIB3 VIOIIUX [NIYOOKOEe 00y4YeHHeE.
IIpoexTtupoBaHue u pa3BepTHIBAHHE IIPHIIOKEHHUI, HCIIOIB3VIOIUX [Ty00KH€e HEHPOHHBIE
ceTu. Pazpa®oTka H pa3BepThIBaHHE IMPHUIOKEHHUI C INTYOOKHMHU HEHPOCETEBBIMU MOJETISIMH.

Tewma 3. [IpakTHdecKue aceKTbl 00y4eHHUS ITTYOOKHUX HEHPOHHBIX CETEH.

MeTo 16l TIOBBIIIeHHE 3¢ (HEeKTHBHOCTH pa3paboTKH H 00ydeHHSI TTyOOKHX HeHpOHHBIX
ceTeil. THCTpyMeHTH! HOBBINIEHUSA 3((PEKTUBHOCTH MPOEKTHPOBAHUA U OOYYCHHUS TITyOOKHX
HEHPOHHBIX CETeH.

Tewma 4. [IpakTHYeCcKHe acleKThl MOJAESTUPOBAHHA IOCIIEA0BATEIBHOCTEM.
I'myOokue HEHpPOHHBIE CETH M HCCIEJOBAaHUS BPEMEHHBIX IIOCIEI0BATETbHOCTEH.
HccnenoBanue TEKCTOB ITyOOKHMH HEHPOCETEBLIMH MOJIEIIIMH.

Tema 5. IIpakTUdeckne acIeKThl HCIOIb30BAHHS IYOOKHX HEHPOHHBIX CeTeld B
KOMITBIOTEDHOM 3DEHUH.

CBepTouHble HEHPOHHBIE CETH H aBTOPHKOJEPHI IS PEICHHS 3aJad KOMIIBIOTEPHOTO
3peHns. CerMeHTalus M KiIaccHU(pHKaIUs 00beKTOB Ha HM300PaKEHUSAX C MOMOIIbIO TIyOOKHX
HENPOHHBIX CETEN.

Tema 6. IIpakTHYeCKHE aCHEKTHI HCIOIb30BAHNA TTyOOKHX HEHPOHHBIX CETEH B 3aJa4ax
TIOHHUMAaHHA €CTeCTBEeHHOTO A3BIKa.

Hcnonb3oBanue INIyOOKHX HEHPOHHBIX CETeM B 3aJadax IOHUMAHUA €CTECTBEHHOI'O
s3bIKa. Peanmusaiiusg 4aT-00T CHCTEM C IIOMOIIBIO HHCTPYMEHTOB ITyOOKOTO O0YYEHHUS.

Tema 7. I'myboKHe TOPOKIAROTITHE MOJIETTH.
I'eHepaTHBHO-COCTSA3aTE/IbHBIE HEHPOHHBIE CeTH. [eHepamusi H300pakeHUd U
BPEMEHHBIX I10CITI€J0BATEIbHOCTEN.

Tema 8. UccnenoBaHus 1o rIy00KOMY 00 YIEHHIO.
Apnanranus HelpoceTeBBHIX Mojenedl. OOydeHHe C MOJKpeIUieHneM. HcclenoBanue
IIPOLEAYPHI J0OOYUECHHS HEHPOHHBIX CETEN.

9. Tekynmui KOHTPOJIb N0 THCHHUILIHHE

Texkymuii KOHTPOJIh IO JUCIHUIUIMHE MPOBOIUTCS IYTEM KOHTPOJIS TIOCENIaeMOCTH,
MpoOBeJIeHUsI KOHTPOJBHBIX PAbOT, IMPOBEPKH J1abOpaTOPHBIX paboT B BHAE OOCYXKICHUS
aJITOPUTMA U Pe3yIbTaTOB €r0 PadOThL



10. ITopsitok MpoBeeHAS H KPHTEPHH OLeHHBAHHS MPOMEKYTOTHOM aTTecTAIHHA

DK3aMeH B TPEThEM CeMeCTpe MPOBOAUTCA B MHChbMEHHOH (popme mo oumretam. CTyaeHT
JOoIycKaeTcsl K HK3aMeHy B ClIydae, eclIH OH cJal Bce J1a0opaTOpHBle pPabOoTHL
DK3aMeHAIlHOHHBII OWIET COCTOUT U3 ABYX YacTeil. IIpogoinKuTenbHOCTD 3K3aMeHa 1,5 gaca.

IlepBas 4acTh MpeacTaBIsfeT COOOH BOIPOC MO JIEKIHOHHOMY Kypcy paszaeioB 1-8,
nposepsromux UYK-1.1, UYK-1.2, UYK-1.3, UTIK-4.1. OTBET Ha BOIIPOC IIEPBOI YaCTH JTAETCS
B BH/JIe IINCEMEHHOTI' 0 OTBETA C pa3BepHYTHIM H3JI0’KeHHeM MaTepHaa.

Bropas gacte comepkur onaHy 3amady, nposepsroinyro UIIK-4.1, UIIK-4.2 u UIIK-4.3.
OtBeT Ha BOIPOC BTOPOH 4YacTH IpeAmoiaraeT IIPOrPaMMHYI0 peanH3alHio IIpeaIaraeMoi
3ala4d  C TEOpeTHYeCKUM OOOCHOBAHHEM pELIEHHS U HHTepIpeTanuedl I10JIY4eHHBIX
Pe3yIbTaToB.

IIpuMepHBIl IepeyeHb TEOPETHUECKUX BOIIPOCOB!

1 Kakag HelipoceTeBas MOJEIb U3 IIEPEUHCIIEHHBIX B JIYYILEH CTEIEeHH IIOAXOAUT [UIS

IIPOTHO3HPOBAHHA BPEMCHHBIX MOCIIeA0BATEIBHOCTEH?

a) Single-Layer Perceptron b) CNN

¢) LSTM d) Multi-layer Perceptron

2. Kak Ha3pIBaeTCS HECKOIBKO IPUMEPOB M3 00ydaromell BBIOOPKH, UCIIONB3YIOUIMXCS IS
OJHOMOMEHTHOI'O pacueTa I'paJiHeHTa H BeCOB CeTH?

3. HO‘IEM}’ MOIEIIH Ha CBEPTOYHBIX HEﬁPOIﬂ{bD( CETAX IMOKa3bIBAKOT HAHMIYUITHE ITIOKa3aTCIIH
110 KJIE[CCHQ)HK&]IPIH 00BEKTOB Ha H306pa}KEHHHX 110 CPaBHEHHIO C IPYTIHMH MOJIEIISIMH?

a)OH}I B BBICOKOH CTEIeHH OIITHMH3IHPOBAHEL 1A
06[3360’1'1{}{ BEKTOPOB C YHCIIOBBIMH, a HE
KaTErOpHAaTbHBIMH IIPH3HAKaAMH

b)OHn 06mamaioT MIHPOKHM HaGOpPOM HHCTPYMEHTOB
npeo0pa3oBaHHA  IPH3HAKOBOTO  IIPOCTPAHCTRA,
KOTOPHIE MOKET BaphHPOBATh Pa3paboTIHK B MOJEITH

C)OHH YYHTBEIBAOT KOPPCIHITHIO CMEKHBIX KOMIIOHCHT

d)OHH HCIONB3YIOT CYIIECTBEHHO OOIBINee THCIIO

BEKTOPa HacTpaHBacMBIX IIapaMETpOB, II0 CpPAaBHCHHIO C

OPYTHMH MOJCTTAMH
PesympTaThl  3K3aMeHa  ONpPENENIIOTCS  ONEHKAMH — «OTIIMYHO»,  «XOPOIIO»,
«YIOBIETBOPUTEIIHHO», «HEYIOBIETBOPUTEIbHO». WTOroBas OIEHKA BBICTABIETCS Kak
cpenHeapupMeTHYeCKOe IO pe3ylbTaTaM KOHTPOIBHBIX M  JTaOOpPaTOpHBIX padoT H

AK3aMeHaITHOHHOH OITeHKH C OKPYIITICHHEM 10 OMIKAMIIEro 1eNoro.

11. YuedHO-MeTOAHYECKOE 00ecmedeHHe

a) DIeKTPOHHBIH YyYeOHBIH Kypc 110 JHCHHILIHHE B AIIEKTPOHHOM YHHBEPCHTETE
«Moodley.

0) OneHOUHble MaTepHajbl TEKYyIIero KOHTPOIS H IPOMEKYTOUHOH aTTecTalldH II0
T CITUILIIHE.

12. IlepeyeHb y4eOHOI JUTepaTypbl H pecypcoB ceTu HHTepHeT

a) Y4yeOHas W YyueOHO-MeTOJHYECKas JHUTepaTypa, ydeOHO-MeToAWYecKue H Apyrue
MaTepHaJIEl, HeOOXOUMBIE JUIS H3YIeHHS THCITHIUTHHBL:



1. Ixosn I'pac. Data Science: Hayka o maHHBIX ¢ HyII. 2-¢ m3manne. — CII6: BXB-
IleTepOypr, 2021. — 416 c.

2. CebactesH Pamka, Baxupg Mupmxamwin. Python u mammuHOe oOydeHmne. — 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. DHapro ['maccHep. ['myOokoe oOyueHHe 0e3 MaTeMaTUKU. ToMm 1. OcHOBEL. — M.: JIMK
IIpecc, 2020. — 580 c.

7. Suapro I'maccHep. I'myOokoe oOyderHne 0e3 maTeMaTwku. ToMm 2. Ilpaktuka. — M.:
JIMK Ilpecc, 2020. — 612 c.

8. Su I'ynpemnoy, Homrya Benmxkuo, Aapon Kypeumis . I'mybokoe ob6ydeHue. Bropoe
IIBeTHOE M311anue, ucnpasinenHoe. — M.: JIMK IIpecc, 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 Illome. I'my6okoe o6yderune Ha Python. — CII6: ITutep, 2018. — 400 c.

0) Pecypchl cetn HTepHET, HEOOXOMUMBIE JIUIS H3YUEHUS JUCITHIUTHHBI:

HanMeHOBaHHe CcBLIKA HAa pecypc HJocTynmHOCTH
(cBoOOTHBII JoCcTYI/
OrpaHHYeHHBIH JOCTYII)

1 2 3

HH(}OpMAITHOHHO-CIPABOYHBIE CHCTEMBI

I'nyburHOE 00yIcHHE https://moodle.ido.tsu.ru/course/vie | CBoGOTHBIH JOCTYI
w.php?id=1401

CrepTouHass HeipoHHas ceTh Ha | https:/muHVKcGIOT.pd/svertochnay | CBoGoaHEI TocTym
Python u Keras a-nejronnaya-set-na-pvthon-i-keres/

CBepTouHBle HEHpOHHBIE ceTH ¢ | https:/medium.com/(@balovbohdan | CBoGomHBIH JOCTYII
HYIA /cBepTOUHBIE-HEeHPOHHBIE-CETH-C-
Hyma-4d5al f0f87ec

I'nybokoe oOydeHHe A1A HOBHYKOB: | hitps://habr.com/r/company/wund | CBOOOTHBIH JOCTYII
pacrosHaeM H300pakeHHA ¢ | erfund/blog/314872/
TIOMOIITBI0 CBEPTOYHBIX CETeH

3adgeMm BaM BH3yaIH3amua | https://python- CpoOomHEI T0CTYI
akTHBaIHH MogemH Tensorflow school.rnv/blog/tensorflow-
activation-visualization/

ToHKas HacTpOHKa HelpoHHOH ceTH | https://youtun.be/TiRQvEagq4wU CBOOOAHBII JOCTYII

e KTPOHHO-OHOIHOTEeYHbIe CHCTE MBI

Hayunas cubmaoreka TTY https://www.lib.tsu.r/ CBoOOIHBIH JOCTYI
DNeKTpoHHO-6HGTHOTETHAS https://e.lanbook.com/ Jlmst ABTOPH3HPOBAHHBIX
cucreMa «JlaHb» II0JIb30BaTENEH

KubGepJleHnHKa https://cyberleninka.rn/ CpoOomHEI T0CTYI

ITpodeccuoHATbHBIE 0a3b] JAHHBIX




HckyccTBeHHBIH ~ HHTENNIEKT  H | hitps:/ai-news.ru CrpobonHbIit JocTyn
ctheprr ero mpumenenusa. HorocTH
pa3paboTKH KBaHTOBBIX
KOMIIBIOTEPOB. HccnenoBanus
HCKYCCTBEHHBIX HEHPOHHEIX CETEH.

Tlopran MHpPOBHIX copeBHoBaHHH | https://www.kaggle.com/ CeoboaHbIit TocTyI
KomaHg mo DM
Ba3a TaHHBIX TEMIIEPAaTYPHI https://storage.googleapis.com/tens | CBOGOTHEIH JOCTYI

orflow/tf-keras-
datasets/jena_climate 2009 2016.c
§V.ZIp

13. Ilepedens HH()OPMANMOHHBIX TEXHOJIOTHI

IIpu ocymiecTBIEHHH 00pa30BAaTEIBHOTO TPOIEcca MCIMOIb3yeTCcs OOIaYHBI CepBUC
Google Colab, maker Anaconda (Python, R), 6ubauoTtexu mis rimy6okoro ooyaenus Tensorflow,
Keras, Pytorch, cepBucer OpenAl

14. MaTepHa/IbHO-TeXHHYeCKoOe o0ecredeHHe

AyIUTOPHH A1 IPOBeJIeHUs 3aHATHI JIEKITHOHHOTO TUTIA.

AynuTopun s NPOBEAEHUS JIa00PaTOPHBIX 3aHATHI, HHAWUBHUIYAJIbHBIX H I'PYIIIOBBIX
KOHCYIIbTAIN i, TEKYIIEr0 KOHTPOJIA U IPOMEKYTOYHOM aTTECTAI[UH.

TloMenieHus A1 CaMOCTOSATENBHON padOTHI, OCHAIIEHHBIE KOMIIBIOTEPHOH TEXHUKON U
JIOCTYIIOM K ceTH HMHTepHET, B RJIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTEIBHYIO CPey H K
HH()OPMAITHOHHEIM CIIPABOYHBIM CHCTEMAaM.

15. HadgopMmanms o pa3padoTYnKax

AxcénoB Cepreit BmaguMupoBHY — KaHJA. TEXH. HAVK, JOIEHT Kadeapbl TEOPETHIECKUX
ocHoB nHpopmaTHku TTY.




