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1. Heap u m1aHupyeMble pe3yJibTATHIOCBOCHHUS THCIHMIIIHHBI

[enbto 0CBOEHMS JUCIUIUIMHEI ABIsETCS (POPMUPOBAHKE CIIEAYIOIIMX KOMIETSHIUI:

VYK-1 — Cnoco0OeH OCyIIECTBIATh KPUTHYECKAN aHANW3 MPOOJEMHBIX CHUTyalud Ha
OCHOBE CUCTEMHOT0 MTOJIX0/a, BEIpabaThIBaTh CTPATErHIO JeHCTBUI

VYK-3 — Cnoco0OeH OpraHM30BBIBATE M PYKOBOAHMTH PaOOTONH KOMaH/BI, BhIpaOaThIBas
KOMaH/HYIO CTPATEruio AJIs JOCTHKEHUSI IOCTABJICHHOM LIeTIN

[IK-4 — CrocobeH ympaBisTh NOJyYE€HUEM, XpaHEHHEM, Iepeaadyeid, oO0paboTKoi
OOJIBIINX JTaHHBIX.

[IK-5. Cnocoben uccnenoBaTh U pa3padaTbiBaTh apXUTEKTYpPbl CUCTEM HCKYCCTBEHHOTO
UHTEJUIEKTA JUI pa3IMYHbIX MPEIMETHBIX 00JacTeld Ha OCHOBE KOMIUIEKCOB METO/0B
MHCTPYMEHTAJIBHBIX CPEJCTB CUCTEM UCKYCCTBEHHOI'O MHTEIJIEKTA.

PesynpTaTamMyu 0CBOEHUS NUCLUIUIMHBI SBIISIOTCS CIEAYIOUIME UHANKATOPBI JOCTHKEHHUS
KOMIIETCHIINH:

NVYK-1.1. BbiBnsger mnpoOJeMHYIO CUTyallMl0, Ha OCHOBE CHUCTEMHOI0 HOJX0Ja
OCYUIECTBJISIET €€ MHOTO()aKTOPHBIN aHAIU3 U AUATHOCTHUKY.

NVYK-1.2. OcyuiectBiasieT MOMUCK, OTOOp M CHCTEMAaTH3alUI0 HHPOpMalMU s
orpezieNieHus AIbTEPHATUBHBIX BAPUAHTOB CTPATETUUECKUX PEILICHUH B IPOOJIEMHOM CUTYALIUH.

NVYK-1.3. Ilpennaraer 1 000CHOBBIBAET CTPATETUIO JEHCTBHH C y4€TOM OTrpaHUYCHUH,
pUCKOB M BO3MOXHBIX nocinenctBuilVK-3.1. ®@opmupyer ctpaTeruto KoMaHgHOW pabOThl Ha
OCHOBE COBMECTHOT'O OOCY>KIAEHUS 1€l U HaNpaBJICHUH JesITeIbHOCTH Ui UX pealn3aliu.

NYK-3.2. Opranusyer padoTy KOMaH/bl C y4€TOM OOBEKTUBHBIX yCIOBUHN (TEXHOJIOIHS,
BHEIIHUE (PAKTOPBI, OTPAHUYEHHUS) U UHIUBUAYAIbHBIX BO3MOKHOCTEH Y4JI€HOB KOMaH/IbI.

NVYK-3.3. ObecnieunBaeT BBINOJIHEHHE MOCTABJICHHBIX 337a4 HA OCHOBE MOHUTOpPHUHIA
KOMaHHOW pabOThl U1 CBOEBPEMEHHOI'0 pearnpoBaHus Ha cyuiecTBeHHble oTKiIoHeHusaUITK-4.1.
Ocy1iecTBiIsieT MOHUTOPUHT U OLEHKY MPOU3BOAUTEILHOCTH 00paOOTKU OOBIINX TAHHBIX.

NIIK-4.2. Hcnonb3yeT METOABI W HMHCTPYMEHTBHI IIOJIYUYEHUs, XpaHEHUs, Iepelradd,
00paboTKN OOJBIINUX TAHHBIX.

HIIK-4.3. PaspabaTeiBacT MNPEIIOKEHUS 110 TOBBIMICHUIO TPOU3BOJIUTEILHOCTH
00paboTKH OOJBIINUX TAHHBIX.

HIIK-5.1. Hccnenyer u pa3pabaThIBa€T apXHTEKTYpbl CHCTEM HCKYCCTBEHHOTO
MHTEIJIEKTA JIJISl pa3JINYHbIX MPEAMETHBIX 00JIacTeM.

2. 3a1a4u 0CBOCHUSA AMCHUILIMHBI

— paccMOTpeTh KiaccuUKaIuio 3aa4 00paboTKH €CTECTBEHHOTO S3bIKa,

— HAay4YuTb MOPOU3ZBOAHUTL CCIMCHTAIIMIO TCKCTAa C HCIOJIB30BAHHUEM  JOCTYIIHBIX
UHCTPYMEHTOB.

— U3YYUTH Knaccn(bmcaumo THUITIOB T'OJIOCOBBIX ACCUCTCHTOB W OCHOBHBLIC ITOAXOObI K UX
CO3/IaHHUIO.

3. MecTo TUCHUNJIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

I[I/ICI_II/IHJ'II/IHEI OTHOCHUTCA K Q)aKYJ'IBTaTI/IBHBIM JUCIUITIINHAM.

4. Cemectp(b1)ocBoeHusi 1 (popMa(bl) MPOMEKYTOYHOH ATTECTAIUM MO TUCHUTLIHHE

Tperuii cemectp, 3a4er

5. Bxoanble TpeGoBaHus 1)1 OCBOEHUS AU CHUILIMHBI

I[J'IH YCIICIHOI'0 OCBOCHUS NUCHUIIIINHBI Tpe6y10Tc;1 KOMIICTCHIINH, C(I)OpMI/IpOBaHHLIC B
X0J€ OCBOCHM IO CICAYIOIHUM AUCHUIITIMHAM: O6pa60TKa €CTECTBEHHOIO sA3bIKa- |.



6. SI3bIk peanu3anuu

Pyccxknii

7. O0beM JUCHHUILIHHDI

OO61mas TpyA0eMKOCTh AUCHHUIUIHHBI COCTaBisaeT 3 3.€., 108 uacoB, U3 KOTOPHIX:
-nexnwu: 10 4.

-nabopatopusie: 20 4.

O6beM caMOCTOSATENIbHON padOThI CTYI€HTA ONPeIeIeH YUEOHbBIM IJIAHOM.

8. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. BeposiTHOCTHBIE METO/IBI OOPAOOTKH SI3bIKA.

Temaruueckoe MonenupoBanue. CKpbITbIE MapKOBCKUE MOJEIH U anroput™m BurepOu.
EM-anroputm.

Tema 2. Pexyppentnsie mogenu, LSTM n GRU.

BBenenune B pexkyppeHTHble Mojenu. Jlonras KpaTKOCpouHasi MamsiTh. Y IPaBIIsSEMbIil
PEKYPPEHTHBIH OJIOK.

Tewma 3. Seq2seq.

3agaun ¢ mpeoOpaszoBaHueM mocienoBarenbHocTed. Komep m nexonep. HemocraTku
aNropuTMOB Seq2seq.

Tema 4. Mexanu3m BHuMaHus (Attention).

Mexanu3m BHEUMaHus B Mozessix Seq2seq. Self-attention. Multi-head attention.

9. Tekymnii KOHTPOJIb MO AUCHUIJINHE

Texymuid KOHTPOJb MO JIUCUUIUIMHE MPOBOJUTCS IyTEM IPOBENEHUS KOHTPOJIBHBIX
paboT, MPOBEPKH BBINMOJHEHHS 33JaHUH MO JIabOpaTOpHBIM paboTaM M QuKcHpyeTcs B Gopme
KOHTPOJIbHOM TOYKH HE MEHEE OJIHOTO pa3a B CEMECTP.

10. Iopsiiok MpoBeAeHUsI U KPUTEPUHU OIIeHUBAHUS MPOMEKYTOUYHONHATTECTAIUH

[IpomexyTtounas arTectauus NpoBoAUTCS B Qopme 3audera. PesynbpraThl 3auera
OLICHKaMH «3a4TE€HO», «HE 3auTeHO. MTorosas OlLEHKa MO NMPEAMETY BBICTABIIAETCS HA OCHOBE
Pe3yIbTaTOB MPOBEPKHU KOHTPOIBHBIX paboT, 1a00paTOPHBIX 33aJaHH, YYacTUsl B BBHITIOJIHEHUH
IPYNIOBOrO MPOEKTA U TEKYLIEro KOHTPOJIS CIEAYIOIINUM 00pa3oM:

«3a4TE€HO» — CTYJEHT BBIIOJHWI HE MeHee 75% 3amaHupOBaHHBIX paboOT 1O
IPYNIIOBOMY HPOEKTY, BBIMOJHWI BCE JIaOOpaTopHble pabOThI, HET HEYAOBJIETBOPUTEIbHBIX
OLICEHOK 32 KOHTPOJIbHBIE PabOThI, CpeaHssl (OKPYTJICHHAs) OLIEHKA 32 KOHTPOJIbHBIE PabOThI HE
HIDKE «yJI0BJIETBOPUTEIHHO;

«HE 3aYTEHO» — CTYJICHT HE C/aJl KaKue-ITuoo J1abopaTopHbie paboThI, HE BHITOTHII 75%
3alUIaHUPOBAHHBIX PA0OT MO TPYINIOBOMY HPOEKTY WM CIal XOTs Obl OJHY KOHTPOJBbHYIO
paboTy Ha «HEYIOBIETBOPUTEIBHO.

Bo Bpems 3auera CTyA€HT MOXET IOBBICUTb CBOIO OIIEHKY, CJaB 3aHOBO
COOTBETCTBYIOIIYIO KOHTPOJIbHYIO WM Ja0OpaTOpHyIO paboTy, HpU YCIOBUHU BBITIOJHEHUS
OCTaJIbHBIX TPEOOBaHMMN K OLIEHKE.

11. YyeOHO-MeTOANYECKOE 00ecIIeueHue

a) DJCKTPOHHBIA Y4YEOHBIM Kypc TO MAWCIHUIUIMHE B O3JEKTPOHHOM YHHUBEPCUTETE
«Moodle».

0) OLileHOUHBIE MaTepHallbl TEKYLIEro KOHTPOJISI M MPOMEKYTOYHOW aTTeCTallMM I10
TUCITUTLITHE.



12. llepeuens yueOHoili TUTEPaTypHI U pecypcoB cetu UHTepHeT

a) OCHOBHasl JIUTEpaTypa:

1. Xannec Xanke, Koyn Xoapa, Xo6con JleitH. O6paboTka €CTECTBEHHOTO Si3bIKa B
neiictBun. — CII6.: [Turep, 2020 — 576 c.

2. T'aneremapa T. Obpabotka ecrectBeHHOTO si3bika ¢ TensorFlow / mep. c anr. B. C.
SAnenkona. — M.: JIMK Ilpecc, 2020. — 382 c.

0) JONOJIHUTENIbHAS JINTepaTypa:
1. Steven Bird, Ewan Klein, and Edward Loper. Natural Language Processing with
Python. O'Reilly Media. 2009. 512 c.

B) pecypchl cetu HTepHeT:

HaunMmeHOoBaHHe Ccbliika Ha pecypc JloCcTynHOCTH
(cBOOOAHBIN HOCTYI/
OrpaHUYeHHbIH JOCTYII)

1 2 3

NudopManmoHHO-CIIPABOYHBIE CHCTEMbI

O06paboTKa eCTECTBEHHOTO https://moodle.ido.tsu.ru/cour | CBoOOHBIN AOCTYIT
S3BbIKA se/view.php?id=1399
Ocuossl Natural Language https://habr.com/ru/company/ | CBoOOaHBIH JOCTYI
Processing uist TekcTa Voximplant/blog/446738/
OO06paboTka ecTeCTBEHHOTO https://medium.com/nuances- | CBoOOIHBIN TOCTYT
SI3bIKA of-programming/o6paboTka-

€CTECTBEHHOTO-sI3bIKa-

blelcf606929

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMbI

Hayunas 6ubnuorexka TI'Y https://www.lib.tsu.ru/ CBOOOIHBIN TOCTYTT
DNEeKTPOHHO-OMOIMOTeYHAs https://e.lanbook.com/ Oo6menoctynHas c
cucrema «JIanp» aBTOPH3AIIMEH, 110 MTOAMNUCKE
KubepJlennnka https://cyberleninka.ru/ CBOOOIHBIN TOCTYTT

IMpodeccnonanbHbie 6a3bl JAHHBIX

WckyccTBeHHBIH MHTEIUIEKT U | hifps://ai-news.ru CBOOOHBIH JOCTYTI
cepsl  ero  MPUMEHEHHSI.
HoBoctu pa3paboTku
KBAaHTOBBIX  KOMITBIOTEPOB.
HUccnenosanus
UCKYCCTBEHHBIX HEHPOHHBIX
CEeTEH.
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https://medium.com/nuances-of-programming/%D0%BE%D0%B1%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0-%D0%B5%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE-%D1%8F%D0%B7%D1%8B%D0%BA%D0%B0-b1e1cf606929
https://medium.com/nuances-of-programming/%D0%BE%D0%B1%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0-%D0%B5%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE-%D1%8F%D0%B7%D1%8B%D0%BA%D0%B0-b1e1cf606929
https://www.lib.tsu.ru/
https://e.lanbook.com/
https://cyberleninka.ru/
https://ai-news.ru/

13. llepeuenb HHPOPMALIMOHHBIX TEXHOJIOT Wil

a) JMLIEH3UOHHOE U CBOOOHO pacpOCTpaHsIeMoe IPOrpaMMHOE 0OecrieueHHe:
— Python

— IIpoexr Jupyter

— DeepPavlov

— IIpoekt Natasha

— Yandex DataSphere

0) UHPOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJNEeKTPOHHBIN KaTajaor Hayynoii 6ubnuoTexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHAas oubnmoTeka (peno3uTOpHiL) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— DBC KoncynbTanT cryaenra — http://www.studentlibrary.ru/
— ObpasoBarenbHas mardopmalOpaiit — https://urait.ru/

14. MaTepua/bHO-TeXHHYECKOe o0ecreyeHne

Aynuropun i IPOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aynutopuu 1Jis MPOBEJEHUS J1abOpAaTOPHBIX 3aHATUI C YCTAaHOBJIEHHBIM HEOOXOIUMBIM
IPOTrpaMMHBIM 00€CIIeUeHHEM.

[Tomemienust s caMOCTOATENbHONW pabOThI, OCHALICHHbIE KOMITBIOTEPHON TEXHUKOU U
JOCTYIIOM K ceTu MHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO0 Cpely U K
MH(GOPMALIMOHHBIM CIPABOYHBIM CHCTEMAaM.

15. Undopmanus o pazpadoTunkax

[MoxunaeB Muxaun CepreeBud, KaHA. TE€XH. HayK, Kadeapa TEOpeTHUUECKHX OCHOB
unpopmatuku HU TT'Y, nonenr
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