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1. HeJss u niiaHUpyeMble pPe3yJbTaThbl 0CBOCHUS AN CIHUILIHHBI

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 METOABI M MHCTPYMEHTBI IIOJyYEHUS, XpaHEHHUs, Nepeayd,
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 IIOCJIEJICTBUH. .

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 €€ MHOIO()aKTOPHBINA aHAJIM3 U JUATHOCTHKY..

2. 3aga4uy oCBOCHHS JUCHUILIHHDI

OOyuuTh CTYACHTOB OCYLIECTBIATh PaOOThI IO MCCIIENOBAHUIO OOJBIIUX JAaHHBIX C
NPUMEHEHHEM TEXHOJIOTHIA TITyOOKOro 00y4eHHs U pa3pabaThiBaTh MHTEIUICKTYaIbHBIE CHCTEMBI
C HCIIOJIb30BaHMEM HMHCTpyMeHTapus 6ubnuorek Python, R, myOGnuyHbIX 00Ja4HBIX CEpBHUCOB,
OLIEHUBATH d(P(PEKTUBHOCTH X PAOOTHI M BHEAPSTH B MPHIIOKEHHUS. :

— O0Oy4YuTb CTYIEHTOB BBIABIATH, (DOPMUPOBATH U COIJIACOBBIBaTH TPEeOOBaHUS K
pe3yabpTaTaM aHATUTHYECKUX padOT C MPUMEHEHUEM TEXHOJIOTHH TITyOOKOTo 00yUYeHHs;

— 00y4YHUTh CTY/EHTOB NMPUHIIMIIAM [UIAHUPOBAHMS M OPTaHU3AIMK aHATUTHYECKUX paboT
C UCIMOJIb30BaHUEM TEXHOJIOTUH TTTyOOKOT0 00yUeHMS;

— 00y4YHUTh CTY/IE€HTOB MOATOTABIMBATH JAHHBIE JJIS TPOBEACHUS aHATUTHYECKUX paboT 1o
MCCJIEJOBAHMIO OONBIINX JAHHBIX METOJaMH ITyOOKOro 00y4eHus;

— OOy4YHUTb CTYIEHTOB IPOBOAMUTH AHAIUTHUECKOE MHCCIEOBaHUE M pa3pabaThiBaTh
OPUIOKEHUST  C TPUMEHEHHEM TEXHOJOTHH TIIyOOKOro OOy4eHHsT B COOTBETCTBHH C
TpeOOBaHUSAMH 3aKa3YHKA.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuuIuinHa OTHOCUTCS K YacTH 00pa3oBaTeNbHOM Mporpammsl, (GopMHupyeMon
y4aCTHUKaMU 0Opa30BaTeIbHBIX OTHOLIEHWM, mpesuiaraercd oOydaloolmuMcs Ha BbIOOP.
JucuurimHa BXOAUT B MOAYJIb [IpuKitaqHoi MOyJIb.

4. Cemectp(bl) ocBOeHHS M (hpopMa(bl) MPOMEKYTOYHOI aTTeCTALMHU M0 JMCIUIITIHHE

Tperuii cemectp, IK3aMeH

5. Bxoanble TpeGoBaHus 111 OCBOEHUS AU CUMIIIMHBI

JUis  yCHEemHOTO OCBOCHMS JUCHUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOydeHHUs 110

caeayromuM aucuuminiaM: CTaTUCTUYECKH aHAJIM3 JaHHbIX, BBelIeHNEe B MHTEIUIEKTYalIbHbIN
aHaJIN3 JaHHBIX.

6. SI3bIK peanuzanun

Pyccknit



7. O0beM TUCHUIIIHHBI

OO6mast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIIAET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-nexun: 16 4.
-aboparopHsie: 16 4.
B TOM YHCJIC TPAKTHYECKAast MOATOTOBKA: 16 4.
O0BeM caMOoCTOATETLHON PaOOTHI CTYACHTA ONPEACIICH YICOHBIM TIJIAHOM.

8. Coz[epmalme AUCHUIIJIMHBI, CTPYKTYPHPOBAaHHO€ 110 TEMaM

Tema 1. OCHOBBI M apXUTEKTYPHI ITYOOKUX HEHPOHHBIX CETCH.
ApPXUTEKTYpbl TIIyOOKMX HEHpOHHBIX cereil. Peanmsanus riayOOKHMX MOJTHOCBS3HBIX
HEUPOCETEBBIX MOJICIICH.

Tewma 2. Pa3zpaboTka NpuI0KeHHM, UCTIONB3YIONTUX TIyO00KOe 00ydYeHHE.
[TpoexTrpoBaHue U pa3BepPTHIBAHKUE MPUIIOKEHHUN, UCTIONIB3YIOMIUX ITyOOKHE HEUPOHHBIE
cetu. Pa3paboTka u pa3BepThiBaHUE NPUTIOKEHUH € TTYOOKUMU HEHPOCETEBBIMU MOJICTISIMHU.

Tema 3. IIpakTuueckue acrekTbl 00yueHHs r1yOOKUX HEHPOHHBIX ceTel.

Mertonpl noBbimeHne YPGEKTUBHOCTH pa3pabOTKU W OOy4YeHHs TIIyOOKHMX HEHPOHHBIX
cerei. MIHCTpyMEHTHI MOBBILICHUS A(PPEKTUBHOCTH IMPOEKTUPOBAHMS W OOY4YEHHs IITyOOKHX
HEHPOHHBIX CETEH.

Tema 4. [IpakTuyeckue acreKkTsl MOJIEIMPOBAHUS I1OCIEI0BATEIbHOCTEN.
I'myGokue HeWpOHHBIE CeTH MJIi MCCIEJOBAaHUS BPEMEHHBIX IOCIEI0BATEIbHOCTEH.
HccnenoBanue TEKCTOB TIIyOOKMMHU HEMPOCETEBBIMHU MOJICIISIMH.

Tema 5. IlpakTHueckue acmeKThl HCIOJIb30BaHHUA TIIYOOKMX HEHPOHHBIX CeTei B
KOMIIBIOTEPHOM 3pEHUM.

CBepTouHble HEWPOHHBIE CETH M ABTOAHKOJAEPHI JJS PELIEeHUs 3a/1ad KOMIbIOTEPHOIO
3penust. CerMeHTalMs M KiaccUpUKaus oOBEKTOB Ha M300paKEHUSX C MOMOIIBIO INTyOOKHX
HEHPOHHBIX CETEH.

Tema 6. IIpakTuueckue acrekThl UCIOIB30BaHUS ITYOOKMX HEHPOHHBIX CETel B 3aadyax
IIOHUMAaHUs €CTECTBEHHOIO S3bIKA.

Hcnonb3oBanue riayOOKUX HEHPOHHBIX ceTel B 3ajadyax MOHUMAaHMS €CTECTBEHHOIO
A3bIka. Peanusanus 4at-60T cUCTEM C MOMOIIbIO MHCTPYMEHTOB INTyOOKOT0 00yUYeHHs.

Tema 7. 'myGokue nopoxxaaroine MOAEIH.
I'enepaTtuBHO-cOCTS3aTeNbHBIE HEWPOHHBIE ceTu. [ eHepalus n300paxeHuil 1 BpeMEHHBIX
IIOCJIEI0BATEILHOCTEMN.

Tewma 8. UccnenoBanus o rirybokoMy 00y4eHHIO.
Anantanus HeWpoceTeBbIX Mojenei. OOydeHuwe ¢ moakperieHneM. McciemoBanue
poLEeAYphl JOOOYyUeHUs HEHPOHHBIX CETEH.

9. Tekymmii KOHTPOJIb 10 AUCUHUIJIMHE

Texymuii KOHTPOJIb O IUCLUUIUIMHE IPOBOAUTCA IIYyTEM KOHTPOJI IOCEIAEMOCTH,
MPOBEICHHUST KOHTPOJIBHBIX PabOT, TPOBEPKH JabOpaTOpHBIX pPAabOT B BHUAEC OOCYXKICHUS
QITOPUTMA U PE3YyIbTATOB €r0 PAOOTHI.

[TpakTHyeckas MOATOTOBKA OLEHUBAETCS 1O pe3yjibTaTaM BbBIIOJHEHHBIX
71a00paTOPHBIX PadoT.



10. Ilops/10k NpoBeeHUs] U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTAUM

DK3aMeH B TPEThEM CEMECTpe IMPOBOAUTCSA B MHUCbMEHHON ¢opme mo Ousneram. CTyneHT
JIOITYCKAeTCs K dK3aMEHY B cllydae, eCJIM OH CAaJl Bce 1ab0opaTopHbIe paboThl. DK3aMEeHAMOHHBIN
OuiieT cocTouT U3 ABYX 4actei. [IpomomkurenbHOCTh 2k3aMeHa 1,5 daca.

[lepBas gacTh TpeACTaBISIET COOOM BOMPOC MO JIEKIIMOHHOMY Kypcy pasnenoB 1-8,
npoepsronux MYK-1.1, UYK-1.2, ©UYK-1.3, UTIK-4.1. OtBeT Ha BOIPOC MEPBOM YaCTH JAETCS
B BH/JI€ MIUCbMEHHOTO OTBETA C Pa3BEPHYTHIM M3JI0’)KEHUEM MaTepuara.

Bropas yacth comepkut onany 3amauy, nposepsitomryro UITK-4.1, UTIK-4.2 u UIIK-4.3.
OTBeT Ha BOIIPOC BTOPOM YaCTH MPEIoJiaracT MporpaMMHYIO peau3alluio MpeiaraeéMon 3a1auu
C TEOPETUYECKUM 0OOCHOBAHUEM PELICHUS U UHTEPIIPETAIMel MOTyYeHHbBIX PE3YIbTaTOB.

IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB:

1.Kakas HeiipoceTeBas MOJIE/Ib U3 IEPEUUCICHHBIX B JIyUIlIeH CTENEHU MOAXOAUT JIJIst

IIPOTrHO3NPOBAHNA BPEMCHHBIX HOCHeﬂOBaTeHBHOCTefI?

a) Single-Layer Perceptron b) CNN

C) LSTM d) Multi-layer Perceptron

2. Kak Ha3pIBaeTCs HECKOJIBKO MPUMEPOB M3 OOydYaromieil BBIOOPKH, HCHOJIB3YIOMIMUXCSA st
OJIHOMOMEHTHOTO pacyera IrpaJleHTa U BECOB ceTu?

3. HO‘-ICMy MOZCIIN Ha CBEPTOYHBIX HGﬁpOHHHX CCTAX IMOKA3bIBAOT 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[CJ'IHMI/I?

a)OHM B BBICOKOW CTEMEHW ONTHUMM3UPOBAHBI IS
00pabOTKH  BEKTOPOB C  UHCIOBBEIMH, a  HE
KaTeroOpraIbHBIMU PHU3HAKAMH

b)OHH 00a7al0T MUPOKMM HAaOOPOM HHCTPYMEHTOB
npeoOpa3oBaHUs ~ HPHU3HAKOBOIO  [POCTPAHCTBA,
KOTOPHIE MOXET BapbHPOBATh Pa3pabOTUHK B MOIEIN

¢)OHHU yYUTHIBAIOT KOPPEISIMIO CMEXHBIX KOMIOHEHT

d)OHHM HCTIONB3YIOT CYIIECTBEHHO OOJBIIEEe YHUCIIO

BEKTOpa HACTpaMBaeMbIX TapaMEeTpoOB, MO CPaBHEHHUIO C

APYTUMH MOJCISIMA

PesynpraTthl  3K3amMeHa  ONpENEeNsIOTCS
«YIOBJICTBOPUTEILHO», «HEYIOBJIECTBOPUTEIHHO». ITOroBas OIICHKAa BBICTABISIETCS Kak
cpenHeapudmeTryeckoe TO pe3yibTaTaM KOHTPONIBHBIX M JIabopaTOpHBIX paboT U
HK3aMEHALIMOHHOW OLIEHKH C OKPYIJIEHUEM /10 OJMKaMIlero 1esnoro.

OIICHKaMH «OTIHUYHO», «XOopo1mo»,

11. YueOHO-MeTOANYECKOE 00ecIeueHne

a) DNEKTPOHHBIA YYEOHBIH KypCc TO JAWCIHUIUIMHE B DJECKTPOHHOM YHHBEPCUTETE
«Moodley.

0) O1leHOYHBIE MaTEpHAIBl TEKYIIEro KOHTPOJIS W TMPOMEKYTOYHOW AaTTECTAIMH TI0
JUCLUIUIUHE.

12. Mlepeuens yueOHOii TUTEpaTYphI U pecypcoB ceTu UHTEepHeT

a) YueOHasg W y4eOHO-METOJMYECKas JUTepaTrypa, y4eOHO-METOAMYECKHE U ApYyrue
MaTepuaibl, HEOOXOAUMbIE ISl U3YUYEHUs JUCLUILIIUHBI:

1. Ixoan I'pac. Data Science: Hayka o nanusix ¢ Hynd. 2-e u3ganue. — CI16: BXB-
[TeTepOypr, 2021. — 416 c.



2. Cebactpsan Pamka, Baxun Mupmxamumu. Python u mammunHOoe oOyuenue. — M.:
Hwnanextuka, 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. ['myGokoe oOyuenue 6e3 matemaTuku. Tom 1. OcHoBBI. — M.: JIMK
IIpecc, 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
LBETHOE 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 Hlomre. ['mybokoe o0yuenne Ha Python. — CII6: ITutep, 2018. — 400 c.

0) Pecypcel cetu HTepHET, HEOOXOAMMBIC JJISI M3YUYCHHS TUCIIUTUIHHBI:

HaumeHoBanue Ccblika Ha pecypc JocrynHocTh
(cBoOOaHBII 10CTYN/
OrpaHHYeHHBIH T0CTYIT)

1 2 3

HNudpopMannoHHO-CIPABOYHbIE CHCTEMBI

['nybunHOE 00yUeHHe https://moodle.ido.tsu.ru/course/vie | CBoGOmHBII TOCTYIT
w.php?id=1401

CBeprouHast HeHpoHHas ceThb Ha | https:/muHYKCONOT.pd/svertochnay | CBoOOIHBIH moCTyMI
Python u Keras a-nejronnaya-set-na-python-i-keres/

CeeprouHble HelpoHHble cetd ¢ | https://medium.com/@balovbohdan | CoGomaubriit qocTym
HyJIst /CBEPTOYHBIE-HEWPOHHbIE-CETH-C-
nysa-4d5a1f0f87ec

I'ny6okoe obyuenue s HoBuukoB: | https://habr.com/ru/company/wund | CobGomHblit qocTym
pacro3Haem n300paKeHusI ¢ | erfund/blog/314872/
TIOMOIITBIO CBEPTOUHBIX CEeTeH

3auem BaM Bu3yanm3anms | https://python- CBOOOIHBIN 10CTYTI
axruBaiuii Mmonenn Tensorflow school.ru/blog/tensorflow-

activation-visualization/

ToHkast HacTpoiika HeiiponHo# cetn | https://youtu.be/JiRQvEagdwU CBOOOIHEII JOCTYIT

DJIeKTPOHHO-0UDIHOTEYHbIE CHCTEMBI

Hayunas 6ubnnorexa TI'Y https://www.lib.tsu.ru/ CBOOOIHEII JOCTYIT
DJeKTpOHHO-OMOIHOTE HAs https://e.lanbook.com/ Hdast ABTOPU3UPOBAHHBIX
cucrema «Jlaapy MOJIb30BaTEICH

KubepJlennnka https://cyberleninka.ru/ CBOOOIHEII JOCTYIT

IIpodeccuonanbubie 6a3bl JAHHBIX
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https://medium.com/@balovbohdan/%D1%81%D0%B2%D0%B5%D1%80%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B5-%D0%BD%D0%B5%D0%B9%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5-%D1%81%D0%B5%D1%82%D0%B8-%D1%81-%D0%BD%D1%83%D0%BB%D1%8F-4d5a1f0f87ec
https://habr.com/ru/company/wunderfund/blog/314872/
https://habr.com/ru/company/wunderfund/blog/314872/
https://python-school.ru/blog/tensorflow-activation-visualization/
https://python-school.ru/blog/tensorflow-activation-visualization/
https://python-school.ru/blog/tensorflow-activation-visualization/
https://youtu.be/JiRQvEaq4wU
https://www.lib.tsu.ru/
https://e.lanbook.com/
https://cyberleninka.ru/

HckyceTBeHHBI — WHTEIUIEKT W | https://ai-news.ru CBOOOIHBIH JOCTYIT
coeprl ero mpuMeHeHns. HosocTh
pa3paboTku KBaHTOBBIX
KOMIIBIOTEPOB. UccnenoBanus
HCKYCCTBEHHBIX HEHPOHHBIX CETEH.

IMopran MupoBBIX copeBHOBaHmii | https://www.kaggle.com/ CBOOOIHBII JOCTYIT
komanj nmo DM

baza maHHBIX TeMIepaTypsl https://storage.googleapis.com/tens | CBoGOAHBIH KOCTYI
orflow/tf-keras-
datasets/jena_climate 2009 _2016.c

sv.zip

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

[Ipu ocymecTBieHHH 00Pa30BaTEILHOTO MPOIECCAa HCIOIB3YETCs OOJIAYHBIA CEPBUC
Google Colab, maker Anaconda (Python, R), bubnuoreku ms rimy6okoro ooydenus Tensorflow,
Keras, Pytorch, cepBucet OpenAl.

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

Aynuropun i IpOBEAEHUS 3aHATUH JIEKIIMOHHOIO TUIIA.

AymuTtopun JUIsl IpOBEIEHUS 1a00paTOPHBIX 3aHATUN, WHAWBUAYAIBHBIX U TPYIIIOBBIX
KOHCYJIbTALMH, TEKYILEr0 KOHTPOJIS U IPOMEKYTOYHOHN aTTeCTaluu.

[Tomemienust 111 caMOCTOSATENbHON pabOThI, OCHALICHHBIE KOMIIBIOTEPHOM TEXHUKOU U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HMH(POPMAalMOHHO-00pa30BaTEIbHYO Cpely U K
WH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Undopmanus o paspadorunkax

AxcénoB Cepreit BnagumupoBud — KaHja. TeXH. HayK, JOLEHT Kadeapbl TEOPETUUECKHX
ocHoB uHpopmaruku TI'Y.
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