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1. Ilean U MUIaHUpPYeEMBbIe Pe3yIbTATHI 0CBOCHHUS THCIUIIIHHBI

[esnbr0 0CBOCHMSI JUCIUILUIMHEI ABIsETCA (POPMUPOBAHUE CIEAYIOIINX KOMIETEHIUI:

— YK-1 — CrocobeH OCyIIecTBIATh KPUTUYECKHI aHalu3 NMPOOJIEMHBIX CUTyallMid Ha
OCHOBE CUCTEMHOI0O ITOJIX0/a, BEIpaOaThIBaTh CTPATETUIO JEHCTBUH.

—IIK-5 — CmocobeH ympaBisTh MOJXy4YE€HHUEM, XpaHEHHEM, Iepenadeld, oO0pabOTKOM
OOJIBIINX TAHHBIX.

PesynbraramMu 0CBOEHUS IHUCLUIUIMHBI SBISIOTCS CIEIYIOIINE UHANKATOPBI JOCTHXKEHHUS
KOMIIETECHIINH:

NYK-1.1 BeiaBnser mnpoOJEMHYIO CHUTyalUI0, Ha OCHOBE CHCTEMHOIO TOAX0Ja
OCYILECTBIISIET €€ MHOTO()aKTOPHBIN aHAJIN3 U JUATHOCTHUKY.

NYK-1.2 OcymecTBiseT MOHUCK, OTOOpP M CHCTeMaTH3aluio HWHQOpMaLuu JUis
OIpeIeNIeHNUs alIbTEPHATUBHBIX BAPUAHTOB CTPATETMUECKUX PEILICHUH B IPOOJIEMHOM CUTYaIUH.

NYK-1.3 Ilpeanaraer 1 000CHOBBIBAET CTPATETHIO JCHCTBHI C y4eTOM OrpaHHUYCHHH,
PHUCKOB U BO3MOXHBIX OCIEICTBHH.

NIIK-5.1 OcymecTBasieT MOHUTOPUHT M OLEHKY MPOU3BOAUTEILHOCTH 00pabOTKU
OOJIBIINX TAHHBIX.

NIIK-5.2 Hcnonp3yeT MeTOAbl M MHCTPYMEHTHI IOJIyUYEHHUs, XpaHEHMs, Iepenadd,
00pabOTKH OOJBITUX JTAHHBIX.

WIIK-5.3 PaspabGarpiBaeT TNPEAOKEHHUsT 10 TOBBIIICHUIO TPOU3BOAUTEIBHOCTU
00pabOTKH OOJBITUX JTAHHBIX.

2.3ana4m 0CBOCHUA TUCHHUIIMHBI

OOy4HTh CTYAEHTOB OCYHIECTBIATH PabOTHI IO HMCCICAOBAHUIO OOJNBIIMX JAaHHBIX C
IPUMEHEHHEM TEXHOJIOTHA TITyOOKOro o0yueH s U pa3padbaThiBaTh HHTEIUIEKTYaIbHbIE CHCTEMBI
C WCTIOJb30BaHUEM HHCTpyMeHTapusi oubaunorex Python, R, myOmudyHBIX 00Ja4HBIX CEPBHUCOB,
OLIeHUBATh 3(h(HEKTUBHOCTH X PAOOTHI U BHEAPATH B MPUIIOKEHUS:

— 00y4YHTh CTYIEHTOB BBIABIATH, (OPMHUPOBATH M COIJIACOBBIBATH TPEOOBAaHHS K
pe3ysbTaTaM aHATUTUYECKUX paboT ¢ IPUMEHEHUEM TEXHOJIOTHN TITyOOKOTro 00y4YeHus;

— 00y4HTh CTYICHTOB NPUHINIIAM IIJIAHUPOBAHUS ¥ OPTaHU3ALUH aHAINTHYECKUX PadoT
C MCIIOJIb30BaHUEM TEXHOJIOTHI TTyOOKOTro 00y4YeHHUS;

— 0Oy4YHUTh CTYACHTOB MOATOTABIMBATH JaHHBIC JUIS MIPOBEICHNUS aHAJTUTHYECKUX PadoT
10 UCCIIEIOBAaHUIO OOJBIINX JAHHBIX METO/IaMH IITyOOKOro 00yueHus;

— O00yYuTbh CTYJCHTOB IPOBOJIUTH AHAIUTHYECKOE HCCIECIOBAaHUE M pa3pabaThIBaTh
OPUIOKEHNST C MPUMEHEHHEM TEXHOJOIMH TIJIyOOKOro oOydeHHs B COOTBETCTBUH C
TpeOOBAHUSAMH 3aKa3UHKAa.

3. MecTo TUCHHUILINHBI B CTPYKTYype 00pa3oBaTe/ibHOH IPOrpaMMBbI

JluciuniamHa OTHOCHTCS K 4YacTH 0Opa3oBaTelbHON MporpaMMbl, (HOpMHUPYEMOit
YYaCTHHKaMU 00pa30BaTeNbHBIX OTHOIICHUH, Tpeanaraercs oOydJaromuMcs Ha BBIOOP.
JucuumirHa BXOIUT B  MoAyinb «OOmenpodeccuoHalbHble MOAYJIHM IO BBIOOPY» —
«IIpuknagHON MOZYIIBY.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOUHON ATTECTALMM 0 JUCHMUILIIHUHE

Tperuii cemectp, IK3aMeH

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CHUIIMHBI

JUisi  yCHEemHOTO OCBOEHHsI JUCHMIUIMHBI TpeOYIOTCS pe3ylbTaThl OOYy4YeHHsS IO
ciaeayromuM aucuunianHaM: CTaTUCTUYECKUI aHaIU3 JJaHHbIX, BBeIeHUE B MHTEIIEKTyaJIbHBII
aHaJIn3 JAaHHBIX.



6. S13bIk peanu3zanun

Pycckuii

7. O0BbeM TUCHUILIAHBI

OO6m1ast TpyI0€MKOCTh TUCIMILUIMHBI COCTaBIISIET 3 3.€., 108 4acoB, U3 KOTOPHIX:
-nekiuu: 16 u.
-1aboparopHsie: 16 4.
B TOM YHCJIE IPAKTHYECKAsl TOATOTOBKA: 16 u.
O0BeM caMoCTOATETLHON PaOOTHI CTYACHTA ONPEEIICH YICOHBIM TIJIAHOM.

8. CoaepikaHue TUCHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tema 1. OCHOBBI U apXHUTEKTYPhI IITyOOKHX HEUPOHHBIX CETEH.
ApPXUTEKTYpbl TIIyOOKMX HEHpOHHBIX ceredl. Peamm3anus TayOOKHX IOJIHOCBS3HBIX
HEUPOCETEBBIX MOJIEIICH.

Tewma 2. Pa3zpaboTka npuaokeHH, UCTIOIB3YIONMIUX TITyOOKOe 00yUYeHHeE.
[TpoexTHpoBaHue U pa3BepThHIBAaHUE MPUIOKEHUN, HCTIONB3YIOIINX ITyOOKHEe HEHPOHHBIE
ceTu. Pa3zpaboTka u pa3BepThIBaHUE IPUIIOKEHUH € TITyOOKMMH HEHPOCETEBBIMU MOAEIISIMH.

Tewma 3. [IpakTrueckue acieKThl OOy4EeHHS TITyOOKHX HEUPOHHBIX CETEH.

Mertonpl noBeieHre 3PGEKTUBHOCTH pa3pabOTKu U 00ydeHHs TIIyOOKHMX HEHPOHHBIX
cereii. MlHCTpyMeHTHI MOBBIIICHUST 3()PEKTUBHOCTH MPOEKTUPOBAHUS W OOyUEHHUS TIyOOKHX
HEHUPOHHBIX CETEH.

Tema 4. [IpakTnueckue acnekTbl MOJEIMPOBAHUS MOCIEI0BATEIBHOCTEN.
['myOokue HEHpOHHBIE CETH Il HMCCIIENOBAaHUS BPEMEHHBIX IOCJIEI0BATEIbHOCTEH.
HccnenoBanue TEKCTOB INTyOOKUMH HEHPOCETEBBIMU MOJICTISIMHU.

Tema 5. IIpakTHueckue acreKkThl HCIOIB30BAHMS TIIYOOKMX HEWPOHHBIX ceTell B
KOMITBIOTEPHOM 3pEHUH.

CBepTouHblE HEWPOHHBIE CETH M aBTOSHKOEPHI JIJIS PELIECHUs 3a/1ad KOMIIbIOTEPHOIO
3penust. CerMeHTaIMs U KiacCu(UKAIg OOBbEKTOB Ha M300PKECHUSIX C MOMOIIBIO TIyOOKHX
HEHUPOHHBIX CETEH.

Tema 6. IIpakTuueckre aceKThl UCIOIB30BaHUS ITYOOKHUX HEMPOHHBIX CeTel B 3aaayax
IIOHMMAHHUS €CTECTBEHHOI'O S3bIKA.

Hcnonb3oBanue riyOOKMX HEHPOHHBIX CeTed B 3ajadax MOHMMAaHUS €CTECTBEHHOIO
s3bIKa. Peanu3anust 4aT-00T CHCTEM ¢ TTOMOIIBIO HHCTPYMEHTOB TUIYOOKOTO OOY4CHHUS.

Tema 7. ['myOGokue mopoxaaroIue MOICIH.
I'enepaTtuBHO-COCTSI3aTeNbHBIE  HEWpOHHBIE ceTH. ['eHepamus u300paxkeHUd U
BPEMEHHBIX I1OCJIEJ0BATEIbHOCTEH.

Tewma 8. UccnenoBanus mo rimy0okoMy 00y4IEeHHIO.
Ananrtanus HelipoceTeBbIX Mozeneil. OOyuenwe c mnoakperuieHueMm. MccnenoBanue
MPOIIeTYPHl JOOOYUEHUSI HEUPOHHBIX CETEH.

9. Tekymmii KOHTPOJIb O TUCHUIINHE

Texymmii KOHTPONb MO JUCHUIUIMHE IPOBOAUTCA IIYTEM KOHTPOJS ITOCEIIaeMOCTH,
NPOBEICHUS KOHTPOJBHBIX pPadOT, MPOBEPKH JTa0OPATOPHBIX pPabOT B BUAEC OOCYKICHHS
aJITOPUTMA M PE3YIIBTATOB €ro paboTHI.



[TpakTHyeckas HOArOTOBKA OLIEHUBAETCS 10 PEe3yIbTaTaM BBIMOJIHEHHBIX J1a00paTOPHBIX
pabor.

10. ITopsiaok NpoBeieHUsI H KPUTEPHUH OLCHUBAHUSA NIPOMEKYTOYHOM aTTeCTalluu

DK3aMeH B TPEThEM CEMECTpe MPOBOAMUTCS B MUChbMEHHOH dopme 1o omneram. CTyaeHT
JOMyCKaeTcss K OSK3aMeHy B cllydae, €CclId OH cJIal Bce JiabopaTOpHbIE pPadOTHI.
DK3aMEeHAIMOHHBIA OUJIET COCTOUT U3 ABYX 4yactei. [IpomomkurensHOCTh 2K3amMeHa 1,5 Jaca.

[lepBas wacTh TpeACTaBisieT COOOW BOMPOC MO JIEKIHMOHHOMY KypCy pasnenoB 1-8,
nposepsronmx MYK-1.1, UYK-1.2, NYK-1.3. OtBeT Ha Bompoc NEpPBOM YACTH JTA€TCS B BUIE
MMCbMEHHOTO OTBETA C Pa3BEPHYTHIM M3JI0KEHUEM MaTepuaa.

Bropas wacte conmepxkut onHy 3anauy, nposepsitonryro UIIK-5.1, UTIK-5.2 u UIIK-5.3.
OTBer Ha BOMPOC BTOPOM YACTU MpENINoNaraeT NPOrpaMMHYIO pealu3alluio MpearaeMon
3aJaud  C TEOPETUYECKUM OOOCHOBAaHHMEM peIIeHHs] M HUHTepIpeTalnuell IMOJy4eHHBIX
pe3yabTaTOB.

[TpumepHBIil TEpeYeHb TEOPETUUECKUX BOITPOCOB:

1.Kakas HeipoceTeBas MOJIEb U3 MEPEUMCICHHBIX B JIYUILIEH CTENEHH MOAXOIUT JJIst

IIPOrHO3MPOBAHUS BPEMEHHBIX IIOCIEA0BATENbHOCTEN?

a) Single-Layer Perceptron b) CNN

¢) LSTM d) Multi-layer Perceptron

2. Kak Ha3pIBaeTCsd HECKOJIBKO MPHUMEPOB M3 00ydaromieil BBIOOPKH, HCTIOIB3YIOIMMXCS s
OJIHOMOMEHTHOI'O pacueTa rpaJIueHTa U BECOB CETU?

3. IloueMy Mo/ie HA CBEPTOYHBIX HEHPOHHBIX CETSAX MOKA3bIBAIOT HAMITYUIIINE TIOKA3aTEIN
1o Kjaccuukauu 00beKTOB Ha H300paXEHHUSIX TI0 CPABHEHHIO C IPYTUMH MOJIEIIMU?

a)OHU B BBICOKOH CTETICHU ONTUMHU3UPOBaHbl | b)OHK 0071a7a10T MIUPOKUM HAOOPOM

JU1s1 0OpabOTKH BEKTOPOB C YHUCIIOBBIMH, & HE | HHCTPYMEHTOB IIPe0Opa30BaHUs
KaTeropuallbHBIMH MPU3HAKAMH NIPU3HAKOBOTO MTPOCTPAHCTBA, KOTOPHIC
MO>KET BapbHPOBATh Pa3pabOTUHK B MOJIEIH

¢)OHU YUUTBHIBAIOT KOPPEISAILUIO CMEKHBIX d)OHU UCTIONB3YIOT CYIIIECTBEHHO OoJIbIlice
KOMITOHEHT BEKTOpa YUCJIO HaCTPAauBAEMbIX MTAPAMETPOB, 10
CPaBHEHUIO C IPYTMMH MOJAEISIMU

Pesynbratel  3K3aMeHa  ONPEAENSAIOTCS  OLIGHKAMH  «OTIUYHO»,  «XOPOILIO»,
«YAOBIIETBOPUTEIBHOY», «HEYIOBJIETBOPUTENbHO». MTOroBass oOLlEHKA BBICTABISAETCS Kak
cpenHeapu(PMeTHYecKoe IO pe3yabTaTaM KOHTPOJBHBIX W JIa0OpaTOpHBIX paboOT u
HK3aMEHAIIMOHHOM OIIEHKH C OKPYIJIEHHUEM JI0 OJMKANUIIETO HEJIOT0.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DNEeKTPOHHBIN y4eOHBIH Kypc 1O JUCIUIUIMHE B OJCKTPOHHOM YHUBEPCHTETE
«Moodle»

6) OueHOuHBIE MaTepHalbl TEKYLIETO KOHTPOJIS M IMPOMEKYTOUYHOM aTTeCTaluu I10
nucturnae (ITpunoxenue 1).



12. Ilepevyenn y4eOHOlM JauTEepaTypsl U pecypcos cetn UHTEepHeT

a) YueOHass W y4eOHO-METOAWYECKas JUTepaTypa, y4eOHO-METOIWYECKHE W JApyTHe
MaTepuabl, HEOOXOANUMBIE ISl U3YUCHUS JUCIUILTHHBL:

1. Jxoonm I'pac. Data Science: Hayka o manHbIX ¢ Hynsa. 2-¢ uzganue. — CI16: BXB-
[etepOypr, 2021. — 416 c.

2. Cebactesan Pamka, Baxug Mupmkanuau. Python m mammnaHOe oOyuenume. — M.:
Huanexrtuka, 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. Duapro ['maccuep. ['mybokoe oOyuenne 6e3 marematuku. Tom 1. OcHoBbl. — M.: JIMK
[Ipecc, 2020. — 580 c.

7. Duapro I'maccuep. I'mybokoe oOyuenue O6e3 marematuku. Tom 2. Ilpaktuka. — M.:
JMK Ilpecc, 2020. - 612 c.

8. Au I'yndemnnoy, Momya benmxno, Aapon Kypswies . ['mybokoe oOydenue. Bropoe
LBETHOE u3nanue, ucrtpasieHHoe. — 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 lomre. ['mybokoe o6yuenue Ha Python. — CII6: ITutep, 2018. — 400 c.

0) Pecypcel cetn IHTEpHET, HEOOXOAMMBIC JIJIS1 U3YYCHUS AUCITUTIINHBL:

HaumenoBanue Ccbliika Ha pecypc HocTynHocTh
(cBOOOAHBIN OCTYI/
OrpaHMYEHHBbIH 10CTYN)

1 2 3
NudopManmoHHO-CTIPABOYHBIE CHCTEMbI
I'my6unHOE 00yueHue https://moodle.ido.tsu.ru/cour | CBOOGOAHBII HOCTYIT

se/view.php?id=1401

CeeprouHnas HeilpoHHas ceTb | https://munykcOnor.pd/sverto | CBOOOIHBIN JOCTYII
Ha Python u Keras chnaya-nejronnaya-set-na-
python-i-keres/

Ceprounble HeMpoHHBIE ceT | https:/medium.com/@balovb | CBoGomHbIN HOCTYTT

C HyJIs ohdan/ceeproynbie-

HENPOHHBIE-CETH-C-HYIISI-

4d5a1f0f87ec
['my6okoe oOyuenue st https://habr.com/ru/company/ | CBOOGOIHBIN AOCTYTT
HOBUYKOB: pacro3HaeM wunderfund/blog/314872/

M300pakeHHS C TIOMOIIBIO
CBEPTOYHBIX CETEN

3adeM BaM BU3yau3aIus https://python- CBOOOIHBIN TOCTYTI
aKTUBAIIUI MOJEIN school.ru/blog/tensorflow-
Tensorflow activation-visualization/
Tonkast HacTpoiika https://youtu.be/JiRQvEag4w | CBoOGOmHBIN gOCTYTT
HEHPOHHOU CETU U

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI
Hayunas 6ubanorexa TI'Y https://www.lib.tsu.ru/ CB0OOAHBIN J0CTYIT
DIIeKTPOHHO-OMOINOTEUHAS https://e.lanbook.com/ Jonst aBTOPHU3UPOBAHHBIX

cucreMa «JIaHp» OJIL30BaTEIEN




KubepJlennnka

| https:/cyberleninka.ru/

\ CBOOOIHBIN TOCTYTI

IIpodeccuonaibHble 6a3bl JAHHBIX

HckyccTBeHHBIM MHTEIJICKT U | https://ai-news.ru CBOOOIHBIN TOCTYTI
cheppl ero  MPUMCHEHHS.

Hosoctu pa3paboTKu

KBAaHTOBBIX KOMITBIOTEPOB.

Hccnenosanus

UCKYCCTBEHHBIX  HEHPOHHBIX

CceTeH.

[Topran MHUpOBBIX | https://www.kaggle.com/ CBoboaHbIi JoCTyI
COpPEBHOBAaHUW KOMaHJ MO

DM

ba3a naHHbIX TemnepaTypsl

https://storage.eoogleapis.co
m/tensorflow/tf-keras-
datasets/jena_climate 2009 2

016.csv.zip

CBOOOIHBIN TOCTYTI

13. Ilepeyenb HH(POPMAIIMOHHBIX TEXHOJIOT U

[Tpu ocymiecTBieHHH 00pa30BaTEIBHOTO MpoOLEcca HCHOIB3YEeTCs OOJAa4YHBIA CepBHC
Google Colab, maker Anaconda (Python, R), 6ubnanorexu ans rmyb6okoro ooydenus Tensorflow,

Keras, Pytorch, cepsucet OpenAl.

14. MaTepuanbHO-TeXHH4YECKOe o0ecnevyeHne

AyauTopuu 1Tl MPOBECHUS 3aHATUH JICKIIMOHHOTO THTIA.

AynuTopuH A MPOBEACHUS TaOOpaTOPHBIX 3aHATHHA, MHIMBHIYaJIbHBIX M TPYIIOBBIX

KOHCYJIbTAIINH, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTallUH.

[TomerieHust Iss cCaMOCTOSITENIbHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHONW TEXHUKOW U
JOCTYNOM K cetu MHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeIbHYIO Cpely U K

UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Uudopmanus o pa3padboTunkax

AxkcénoB Cepreii BiragumupoBuy — KaHA. TEXH. HayK, JOLEHT Kadeapbl TEOPEeTHUECKUX

ocHoB uHpopmatuku TI'Y.




