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1. lessb U mIaHUpYeMBbIe Pe3y/JIbTAThI OCBOCHHMS THCHUIINHBI

Llenbt0 OCBOCHHS AUCIUTUINHBI SBISICTCST (JOPMHUPOBAHUE CIIETYIOIINX KOMIICTEHITHIA:

—YK-1 — CrocobeH oCylIecTBIsATh KPUTUUECKUN aHaiIu3 MPOOJEeMHBIX CHUTyaluid Ha
OCHOBE CUCTEMHOT'0 TIOJIX0/Ia, BEIPA0aThIBATh CTPATETHIO ACHCTBUM.

—IIK-4 — CnocobeH ympaBisiTh IOJNyuYe€HHEM, XpaHEHUEM, Mepenaueii, oOpaboTkoi
OOJBIINX JaHHBIX.

PesynbraTamMu OCBOEGHUS TUCHMIUIMHBI ABJISIOTCS CIEAYIONINE UHIUKATOPbI JOCTHXKEHHS
KOMITETEHIIM:

NVYK-1.1 BeisiBiser mnpoOJEeMHYI0 CHTyalldio, Ha OCHOBE CHCTEMHOI0 TMOJX0Ja
ocyIiecTBisieT €€ MHOTO(haKTOPHBII aHaU3 U IUarHOCTHUKY .

NVYK-1.2 OcymecTBiseT TMOUCK, OTOOp M CHCTEeMaTU3aluuio HHGOpMAnMM s
OTIpE/ICIICHUS aJIbTEPHATUBHBIX BAPUAHTOB CTPATEIMYECKUX PEIICHUH B MPOOIEMHON CUTYyaIINH.

NVYK-1.3 Ilpennaraer 1 000CHOBBIBAET CTPATETHIO JEHCTBHI C YYETOM OTpPaHUYCHHUH,
PHICKOB ¥ BOBMOXKHBIX TTOCIICAICTBUH.

UIIK-4.1 OcymecTBasieT MOHUTOPUHT M OICHKY HPOM3BOJUTEIBLHOCTH OOpPabOTKH
OOJBIINX JaHHBIX.

UIIK-4.2 Hcnonb3yeT MeTOAbl M WHCTPYMEHTHI IOJyYEHUs, XpaHEHHWs, Iepellayd,
00pabOTKH OOJBITNX TAHHBIX.

UIIK-4.3 Pa3pabarpiBaeT TNpPEAJIOKEHUS 10 TOBBIIICHUIO IPOU3BOAUTEILHOCTH
00pabOTKH OOJBITNX TAHHBIX.

2. 3aga4¥ 0CBOCHUSA AUCIHUIIIHHDI

OOy4uTh CTYJIEHTOB OCYIIECTBJIATH PaOOTHI MO HWCCIICIOBAHHMIO OONBIIMX JAHHBIX C
IPUMEHEHHUEM TEXHOJIOIHi IiTy0oKoro o0yueHHs U pa3pabaThiBaTh HHTEIUICKTYaIbHBIE CUCTEMbI
C HCIIOJIb30BaHHWEM HHCTpyMeHTapusi 6ubiauorek Python, R, myOGnuuHbIX 00JauHBIX CEpBHCOB,
OLleHUBATh YPPEKTUBHOCTD UX PabOTHI U BHEAPATH B MIPUIIOKECHHUS:

— O00y4YuTh CTYJIEHTOB BBIABIATH, (OPMUPOBATH M COIJIACOBBIBATH TPEOOBaHUS K
pe3yabTaTaM aHAIUTHYECKUX paboT ¢ MPUMEHEHUEM TEXHOJIOTUH TITyOOKOro 00y4eHus;

— 00y4HTb CTYJCHTOB MPUHIUIAM [UIAHUPOBAHUS U OpraHU3aI[Mi aHAITUTHYECKUX paboT
C UCTIOJIb30BAHNUEM TEXHOJIOTUH TITyOOKOTO 00y4eHus;

— 00y4UTh CTYJIEHTOB MOJATOTABIMUBATH JIAaHHBIE ISl MPOBEACHUS aHAJTUTHUYECKUX padoT
10 UCCIIEIOBAaHHIO OOJBIINX JAHHBIX METOIaMH IITyOOKOr0o 00y4eHus;

— O0OyYHTb CTYJCHTOB IPOBOJUTH AaHAJIMTUYECKOE HCCIIEJOBaHHE M pa3padaThIBATh
NPUIOKEHUS C TPUMEHEHHEM TEXHOJIOTUH TIiyOokoro oOydeHHs B COOTBETCTBHU C
TpeOOBaHUSMU 3aKa34HKa.

3. MecTo IMCHUILVINHBI B CTPYKTYpe 00pa30BaTe/bHON NPOrpaMMbl

JluctunimHa OTHOCHTCST K 4YacTH 0Opa30oBaTeIbHOM MporpamMMmbl, (OpMHpPYEMOit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHWUN, TMpeaiaraercs oOydalolmuMcsi Ha BBIOOP.
JucrunnmHa BXOIUT B MOaylb «OOmenpodeccuoHadbHble MOIYJIH 1O BBIOOpY» —
«IIpuxiaHON MOLYIIbY.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOYHON ATTECTALMHU MO JUCHUIIINHE

Tperuii cemecTp, IK3aMeH

5. Bxoauble TpeOOBaHUS AJI OCBOEHMS TUCUMILIIMHbI

Jlis  yCHemrHoro OCBOEHHUS JUCHUIUIMHBI TpPeOYIOTCS pe3ylbTaThl OOYy4YEeHHS 0
cleAyromuM aucuuruinHaM: CTaTUCTUYECKUI aHAIW3 TaHHBIX, BBeIeHNE B MHTEIUICKTyalbHbIN
aHaJIN3 JaHHbBIX.



6. A3bIk peannzanuu

Pyccknii

7. O0BbeM AUCHUILIHHBI

OO0mmas TpyA0€MKOCTh AUCIMIUIMHBI COCTABIISIET 3 3.€., 108 "4acoB, U3 KOTOPHIX:
-nekiuu: 16 u.

-imaboparopHsie: 16 4.

O0beM caMOCTOSTENBHOM pabOTHI CTyICHTA ONpeIeTieH YIEOHBIM IJIaHOM.

8. Copepikanne IUCHUILIMHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM

Tema 1. OCHOBBI U apXUTEKTYPBHI TTTyOOKHX HEHPOHHBIX CETEH.
ApXUTEKTYpbl TIyOOKHMX HEHpOHHBIX ceTel. Peammzanusi riiyOOKHX MOJHOCBSI3HBIX
HENUPOCETEBBIX MOJIENIEH.

Tema 2. Pa3zpaboTka npuiioKeHuH, HCIOIB3YIOIUX TTy0oKoe 00ydeHue.
[IpoexkTrpoBaHue U pa3BepThIBaHUE MPUIIOKEHUH, UCTIONB3YIOMUX TTyOOKHEe HEHpOHHbBIE
cetu. Pa3paboTka 1 pa3BepThIBaHUE MPUIIOKEHHUH € TITyOOKMMHU HEWPOCETEBBIMHU MOJICIISIMH.

Tema 3. IlpakTuueckue acrekTsl 00yueHHs ITyOOKUX HEHPOHHBIX ceTeil.

MeTtoap! noBeileHHEe 3PPEKTUBHOCTH pa3pabOTKU W OOy4eHHUs TIIyOOKHX HEHPOHHBIX
cereil. MHCTpyMEHTHI MOBBIIMIEHUS 3(PPEKTUBHOCTH MPOEKTUPOBAHUS M OOYUEHUS TIyOOKHX
HEHPOHHBIX CETEH.

Tema 4. [IpakTHYeCKHre acCleKThl MOJACIMPOBAHUS MMOCIEOBATEIBHOCTEM.
I'myOokue HEWpOHHBIE CeTH IJs HCCIECIOBAHUS BPEMEHHBIX IOCIIEI0BATEILHOCTEH.
HccnenoBanue TEKCTOB TITyOOKMMHU HEHPOCETEBBIMU MOIEIISIMHU.

Tema 5. IlpakTuyeckue acmeKThl HCIONb30BaHMUS TIyOOKMX HEHPOHHBIX CeTe B
KOMITIBIOTEPHOM 3pEHUH.

CBepTouHble HEWPOHHBIE CETH M aBTOAHKOJAEPHI JUISl PELICHHs 3aJad KOMITbIOTEPHOTO
3perus. CermMeHTanusi M Kiaccuukanus 0ObEKTOB HAa M300PaKEHHMAX C MOMOILIBIO TITyOOKHX
HEHPOHHBIX CETEH.

Tema 6. IIpakTuyeckue acrekThl UCIOIb30BAaHUS ITyOOKHX HEHPOHHBIX CETEeH B 3aadax
ITIOHUMAaHUs €CTECTBEHHOIO SI3bIKA.

Hcnonp3oBaHue TriIyOOKMX HEMPOHHBIX CEeTe B 3aJadyaX MOHMMAHHS E€CTECTBEHHOTO
a3bIka. Peanuszanus 4at-60T CUCTEM € TOMOIIbI0 MHCTPYMEHTOB IIyOOKOT0 00yUeHHs.

Tema 7. I'myOokue MOpoXKJaroIInue MOJCIH.
['enepaTuBHO-cOCTSA3aTeNbHbIE  HEHpOHHBIE ceTH. [eHepanuss u300pakeHUH U
BPEMEHHBIX [10CIEA0BATEIILHOCTEH.

Tema 8. MccnenoBanus 1o rIryOOKOMy OOYUYEHHIO.
Apnantaniis HeMpoceTeBbIX Mojenei. OOydeHwe ¢ moakperieHueM. McciemoBanmue
MpOLEAYPHl JOOOYUECHUS HEHPOHHBIX CETEH.

9. Tekymunii KOHTPOJIb 1O AUCHUIJIMHE

Texkymuil KOHTPOJb MO JUCHUIUIMHE MPOBOJUTCS IMyTEM KOHTPOJsS IOCEHIaeMOCTH,
MPOBEACHUS KOHTPOJIbHBIX PAbOT, TPOBEPKH JTabOpPaTOPHBIX pabOT B BHUAEC OOCYXKICHHS
aJIITOpUTMa U PE3yJIbTATOB €0 PabOTHI.



10. ITopsiaok NpoBeieHUsI U KPUTEPUH OLCHNBAHUS NPOMEKYTOYHOM aTTecTAlMU

DK3aMeH B TPEThEM CEMECTpe MPOBOAUTCS B MUCbMEHHOU (popme mo Ouineram. CTyaeHT

AOIYCKACTCAd K OJSK3aMCHY B ClIydac,

€CJIn OH

crnain Bce J1abopaTtopHble  paboTHI.

DK3aMEHAIIMOHHBIN OWJIET COCTOMT U3 JABYX 4acTel. [IpogomxkuTenbHOCTh SKk3aMeHa 1,5 Jaca.
IlepBasg uacthb mpexacTaBiseT coOOW BONPOC MO JEKIMOHHOMY Kypcy paszaeinoB 1-8,
nposepsironux MYK-1.1, UYK-1.2, UVK-1.3. OtBer Ha BOonpoc NepBOW YaCTH AAECTCS B BHJE
MIMCbMEHHOTO OTBETA C Pa3BEPHYTHIM HU3JI0KEHUEM MaTepuaa.
Bropas yacTe comepxuT oaHy 3aaady, nposepsromyro WMIIK-5.1, UIIK-5.2 u UIIK-5.3.
OTBeT Ha BOIIPOC BTOPOM YAcCTH MpPEAINOJaracT MPOrpaMMHYI0 pEalM3alldIo0 IIpearaeMou
3aJjauyd C TEOPETUYECKUM OOOCHOBAaHMEM peIIeHHs M HMHTEpHpeTanueil MoJydyeHHBIX

pe3yJIbTaTOB.

[IpumepHBIi IepeYeHb TEOPETUIECKHUX BOIIPOCOB:
1.Kaxkas HeipoceTeBast MOJEINb U3 IEPEUUCIICHHBIX B JIy4IlIel CTENIEHH MOAXOIUT IS

IIPOrHO3MPOBAHMS BPEMEHHBIX IIOCIIEI0BATEIbHOCTEN?

a) Single-Layer Perceptron

b) CNN

¢) LSTM

d) Multi-layer Perceptron

2. Kak Ha3pIBaeTCs HECKOJBKO IpuMEpoOB U3 06yqalomel71 BBI60pKI/I, HCIIOJIB3YIOIIUXCA  IJIA
OAHOMOMCHTHOI'O pacucTa rpaju€HTa 1 BECOB cetu?

3. HO‘IGMY MOZACIIN Ha CBEPTOYHBIX HeﬁpOHHBIX CCTAX IMOKA3bIBAIOT HAMITYYIIHWEC ITOKA3aTCIIN

110 KJ'IaCCI/I(bI/IKaI_[I/H/I 00BEKTOB Ha I/I306pa}KeHI/IHX I10 CPAaBHECHUIO C IPYTr'UMHU MO,Z[CJ'IHMI/I?

a)OHHU B BBICOKOW CTENEHH ONTUMHU3UPOBAHBI
U1 00pabOTKH BEKTOPOB C YUCIIOBBIMH, a HE
KaTeropuaJibHbIMH NPU3HAKAMU

b)OHnu 06513/1a10T MHUPOKUM HAOOPOM
MHCTPYMEHTOB MIPe00pa30BaHUs
MPU3HAKOBOTO MTPOCTPAHCTBA, KOTOPHIC
MOYKET BapbHPOBATH pa3pabOTUMK B MOICITH

C)OHI/I YUUTBIBAIOT KOPPCIALUIO CMCKHBIX
KOMITOHCHT BCKTOpa

d)OHM UCHIOB3YIOT CYIIECTBEHHO OoJbIliee
YHCJIO HACTPAMBACMBbIX TapaMETPOB, IO
CpaBHCHHIO C APYTUMH MOJCIAMU

Pesynbrarel  9K3aMeHa  ONPENENSIOTCS  OIEHKAMHM  «OTJIMYHO»,  «XOPOIIO»,
«YIOBJIETBOPUTEIILHO», «HEYJIOBIETBOPUTEIbHO». IITOroBas oOlleHKa BBICTaBISIETCS Kak
cpenHeapu(METHYECKOe TIO  pe3ysibTaraM KOHTPOJBHBIX W JAOOpPAaTOpHBIX paboT W

9K3aMEHAIIMOHHOM OLICHKHU C OKPYTJICHUEM O OmMKamIero ocjaoro.

11. Y4yeOHO-MeTOANYECKOE 00ecIeueHne

a) DIIEKTPOHHBIN Yy4eOHBIH Kypc MO JUCHMIUIMHE B JJIEKTPOHHOM YHUBEPCHUTETE

«Moodley

0) OueHOUHBIE MaTepHalibl TEKYIIEro KOHTPOJISI M MPOMEXKYTOYHOH aTTeCTallud I10

mucuuruinie (Ilpunoxenue 1).

12. Ilepeyennb yueOHOI JuTepaTyphl U pecypcoB cetu UHTepHeT

a) YueOHas W ydeOHO-METOAUYECKasl JIUTEparypa, y4eOHO-METOAMYECKHe U ApyTHe
MaTepHalbl, HECOOXOIUMBIE JUTSl U3YYCHUS TUCIUILIHHBL:
1. Ixonn I'pac. Data Science: Hayka o mamnbix ¢ Hynsa. 2-e¢ uzganue. — CI16: BXB-

[TerepOypr, 2021. — 416 c.



2. Cebactpsan Pamka, Baxun Mupmpkamunu. Python n mammwmuHOe oOyuenue. — M.:
Huanektuka, 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 ['maccuep. ['my6okoe oOydenue 6e3 matemaTuku. Tom 1. OcHoBBL. — M.: [IMK
[Tpecc, 2020. — 580 c.

7. Ouapro I'maccuep. I'myGokoe oOyuenue 6e3 matemaruku. Tom 2. Ilpaktuka. — M.:
JAMK IlIpecc, 2020. - 612 c.

8. Su I'yadennoy, Nomya benmxno, Aapon Kypeumie . ['myGokoe oOyuenue. Bropoe
BETHOE u3nanue, ucrpasienHoe. — 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. 'my6okoe oOyuenue Ha Python. — CII6: ITutep, 2018. — 400 c.

0) Pecypcel cetn IHTEpHET, HEOOXO0IUMBIE /ISl M3YUYCHHUS TUCIUILINHBI:

HaumenoBanue Ccbuika Ha pecypc JocTynHoCTh
(cBoOOaHBII gOCTYN/
OrpaHUYeHHBbIN J0CTYI)
1 2 3
HNHdopManmoHHO-CIIPABOYHbIE CHCTEMbI
I'myOunHOE 00yUeHUE https://moodle.ido.tsu.ru/ CBOOOIHBIN TOCTYTT
course/view.php?id=1401
CeprouHasi HEHpOHHAsI ceTh | https://munykcOnor.pd/ CBOOOAHBIN TOCTYTI
Ha Python u Keras svertochnaya-nejronnaya-set-
na-python-i-keres/
CepTouHnble HelpoHHBIC ceTH | https://medium.com/ CBOOOIHBIN TOCTYTT
C HYJIA (@balovbohdan/cBepToUHbIe-
HEWPOHHBIE-CETU-C-HY IS~
4d5alf0f87ec
I'my6okoe oOyueHue st https://habr.com/ru/ CBOOOIHBIN TOCTYTT
HOBUYKOB: pacIiio3HaeM company/wunderfund/blog/
n300pakeHHsI ¢ TIOMOIIBIO 314872/
CBEPTOYHBIX CETEH
3ayeM BaM BU3yaJH3aIHs https://python-school.ru/ CBoOOaHBIHM JOCTYTT
aKTHUBAaIMI MOIEIN blog/tensorflow-activation-
Tensorflow visualization/
Tonkas HacTpoiKa https://youtu.be/ CB0OOIHBIN TOCTYTT
HEHPOHHOU CeTH JiRQvEag4wU
JIeKTPOHHO-0HOJINOTEYHbIE¢ CHCTEMBbI
Hayunas 6ubanorexa TI'Y https:/www.lib.tsu.ru/ CB00OOIHBIH J0CTYT
DNeKTpOHHO-OMOIHOTEeYHAS https://e.lanbook.com/ Jna ABTOPU3UPOBAHHBIX
cucrema «JIaHp» I0JIB30BATENEH
KubepJlenunka https://cyberleninka.ru/ CBOOOIHBIH JOCTYT
IIpodeccnonaibHbie 0a3b1 JAHHBIX
NckyccTBenHblil uHTEIUIEKT U | https://ai-news.ru CB0OOAHBIH JOCTYTI
cheppl  €ro  TIPUMCHEHHUS.
HoBoctu pa3paboTku
KBaHTOBBIX KOMITBFOTEPOB.




HccnenoBanusa
HWCKYCCTBEHHBIX  HEHWPOHHBIX

CeTeM.

[Topran MUPOBBIX | https://www.kaggle.com/ CBOOOIHBIN TOCTYII
COPEBHOBAaHUM KOMaHJ IO

DM

baza nanHBIX TeMnepaTypbl https:// CBOOOTIHBIH TOCTYTT

storage.googleapis.com/
tensorflow/tf-keras-datasets/
jena_climate_2009_2016.csv.

zZip

13. [lepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHii

[Ipu ocymecTBieHHH 00Pa30BaTEIBLHOIO MPOIECCAa HCIOIB3YETCs OOJIAYHBIA CEPBUC
Google Colab, maker Anaconda (Python, R), bubnmorexu mist rimy6okoro ooydenwust Tensorflow,
Keras, Pytorch, cepsucsl OpenAl.

14. MaTepuanbHO-TeXHUYECKOe o0ecrieyeHue

AynuTtopuu JUisi IPOBEAEHUS 3aHATUHI JIEKIMOHHOTO THIIA.

Aynuaropun sl IPOBENCHUS JIA0OPATOPHBIX 3aHATHUN, HHIUBUAYATBHBIX U TPYIIOBBIX
KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS U IPOMEXKYTOUYHOM aTTeCTALNH.

[Tomemenust Ay caMOCTOATENBEHON pabOTHI, OCHAIIEHHBIE KOMITBIOTEPHOU TEXHUKON U
JOCTYyNOM K ceTd MHTepHeT, B 3JEKTPOHHYIO HMH(POPMAIMOHHO-00pa30BaTENbHYIO CpeAy U K
WH(GOPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Uadopmanms o pa3padoTyuKax

AxcénoB Cepreii BiragumMupoBud — KaHJA. TEXH. HayK, JOHEHT Kadeaphl TEOPETUIECKUX
ocHoB nHpopmaruku TT'Y.



	1. Цель и планируемые результаты освоения дисциплины
	2. Задачи освоения дисциплины
	3. Место дисциплины в структуре образовательной программы
	4. Семестр(ы) освоения и форма(ы) промежуточной аттестации по дисциплине
	5. Входные требования для освоения дисциплины
	6. Язык реализации
	7. Объем дисциплины
	8. Содержание дисциплины, структурированное по темам
	9. Текущий контроль по дисциплине
	10. Порядок проведения и критерии оценивания промежуточной аттестации
	11. Учебно-методическое обеспечение
	12. Перечень учебной литературы и ресурсов сети Интернет
	13. Перечень информационных технологий
	14. Материально-техническое обеспечение
	15. Информация о разработчиках

