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1. leab ¥ nIaHUpYyeMble Pe3yJabTAThl 0CBOEHUS THCIUILIMHbI

[enbro 0OCBOEHUS AUCHHUIUINHBI SBISETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

— OIIK-2 — crmocoOHOCTh TPUMEHSTh KOMIIBIOTEPHBIE/CYNEPKOMITBIOTEPHBIE METO/IHI,
COBPEMEHHOE MPOrpaMMHOE 0OecreueHre, B TOM YUCIIe OTEUECTBEHHOTO MPOUCXOXKICHUS, IS
peteHus 3a1a4 npopecCuOHaTbHOM;

—IIK-1 — cnocoOHOCTh OCYHIECTBIIATH MPOrpaMMHUPOBAHUE, TECTUPOBAHUE U OIBITHYIO
skcrutyaranuio MC ¢ ucronb30BaHMEM TEXHOJIOTHYECKUX U (YHKIHMOHAJIBHBIX CTAaHAAPTOB,
COBPEMEHHBIX MOJIEJIEW U METOJ0B OLIEHKH KaYeCTBA U HAJCKHOCTH IMPOTPAMMHBIX CPEJICTB.

Pe3ynbpraramMu 0cBOEHUS NHMCLUUIUIMHBI SBIISIOTCS CIENYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-2.3. cionp3yeT WHCTPYMEHTAIbHBIE CPEACTBA  BBICOKOIIPOU3BOIUTEIBHBIX
BBIYMCIICHUM B HAYYHOUN U MPAKTUYECKOM NEATEIbHOCTH.

NOIIK-2.2. Victionb3yeT ~ METOJbl  BBICOKONPOM3BOIUTEIBHBIX  BBIYMCIUTEIBHBIX
TEXHOJIOTHI, COBPEMEHHOI'0 MPOTrpaMMHOI0 OOecleyeHus, B TOM YHCJIE OTEYECTBEHHOIO
IIPOUCXOXKICHUS.

NOIIK-2.1. Obnagaer HEOOXOAUMBIMU 3HAHUSIMU OCHOBHBIX KOHIEMIUI COBPEMEHHBIX
BBIUHCIUTEIbHBIX CUCTEM.

NIIK-1.3. Konupyer Ha s3bIKaXx MNPOrpaMMHPOBAHUS U MPOBOAUT  MOAYJIbHOE
tectupoBanue 1C.

2. 3a1a4u 0CBOEHUS JMCHUILIMHBI

Lenb nucuuIuivHbl - O0YYUTh CTYAEHTOB IEPEJOBBIM METO/laM, MOJENSIM, CPEACTBAM U
TEXHOJIOTUSIM KOMIIBIOTEpPHOH OOpabOTKM TEKCTOB HA €CTECTBEHHBIX S3bIKaX JaTh YMEHHE
IPEJICTaBIISATh B AITOPUTMUYECKOM BHJI€ IPOLIECCHI aHAIN-3a U CUHTE3a TEKCTA.

3aJauy JUCLUIUINHBIL

— [OJy4YeHHE TEOPETHMUECKUX 3HAHMW M  IPAKTUUYECKUX HABBIKOB  00pabOTKH
€CTECTBEHHO-SI3bIKOBBIX TEKCTOB;

— 3HAHHE CIOKHOCTEH, CBI3aHHBIX C MPUMEHEHHEM CYIIECTBYIOIIUX METOIOB 00pabOTKH
€CTECTBEHHO-SI3bIKOBBIX TEKCTOB;

— YMEHHE WCHOJb30BaTh IOJYYEHHbIE 3HaHUA MO0 pa3paboTke, aJanTalud M
UCIOJIb30BaHUIO HOBEHIINX CPEJCTB Ul 00pabOTKM TEKCTOB Ha €CTECTBEHHBIX A3bIKaX;

— Hay4yuTh CTYAEHTOB IPOBOJUTH AHAIUTUYECKOE HCCIEIOBAHUE M pPa3padaThIBATh
NPUIIOKEHUS C IPUMEHEHUEM TEXHOJIOTHIl 00pabOTKM €CTECTBEHHOTO S3bIKAa B COOTBETCTBUH C
TpeOOBaHUSAMU 3aKa34yMKa.

3. MecTo AMCHMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuunianHa OTHOCHTCS K 4YacTH OOpa3oBaTeNbHON MporpaMMebl, (HOpMHUpPYyeMOit
y4aCTHUKaMU OOpa30BaTeNbHBIX OTHOIIEHWH, Tpeiaraetcss oOydaroImuMcs Ha BBIOOD.
JvucuuninmHa BXOOUT B MOy ICKYCCTBEHHBIN MHTEIJIEKT.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTAIUM MO JUCHHUILINHE

Cenpmoii cemecTp, 3a4eT

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOEHUS U CHMILIMHBI

JUis  yCHemHoro OCBOEHHUS JAMCHUIUIMHBI TpeOYyIoTCs pe3ynbTaThl OO0y4deHHs IO
CIEeNyIOINUM AuciuIuinHaM: «OCHOBBI NPOTPAMMHMPOBAHUSA», «AITOPUTMBI M CTPYKTYpBI
NaHHbIX», «VIHTe/UIeKTyanbHble CHUCTeMbl», «Bu3yanuszamuss MHOTOMEpHBIX JaHHBIXY,
«CTaTucTuyecKre MeTOo bl MAITMHHOTO O0Y4YEHUS.



6. SI3bIK peaau3anuu

Pycckuii

7. O0beM TUCHUILIHHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISAET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-nexun: 16 4.
-IIPaKTUYECKUE 3aHIATHS: 32 4.
B TOM YHCJIE IPAKTHYECKAs TOATOTOBKA: 32 4.
O06BeM caMoCTOATETLHON PabOThI CTYACHTA ONPEIEIICH YICOHBIM TIJIAHOM.

8. Couepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. BBenmenue, ucTopusi pa3BUTHS IHUCHMIUIMHBI, PEIIacMbIC 3aJla4yd, ITOIXO/IbI,
METOJIbI U HHCTPYMEHTHI

PackppiBaroTCs TpM OCHOBHBIX 3Tama Pa3BUTHS TEXHOJIOTHUH 0OpabOTKH €CTECTBEHHOTO
SI3bIKA: CIIOBApHBIC, BEPOSITHOCTHBIC M MHTEIJUICKTYaJIbHBIE alrOpUTMBL. JaéTcst kmaccudukarus
3amad.  OnuChIBAIOTCS OCHOBHBIC METObI pEajU3alliM aJITOPUTMOB: JIOKAJIbHBIE, OOJa4YHbIC
CEPBUCHI.

Tewma 2. [IpeaBaputenbHa 00pabOTKa TEKCTOBBIX JaHHBIX

[TosicHst0TCS HAa3HAYEHUE W TUIIBI MPEABAPUTEIBHON 00pabOTKU TEKCTa: CerMeHTallus,
TOKEHM3aIs, JieMMmaTtu3anus. CpaBHUBAIOTCS JieMMarTu3aius U creMMuHr. [losicHsercst poib
JeMMaTH3aliil B TMOCTPOCHHM TMOUCKOBBIX. MHAEKCOB. [loscHeHue HeaeTepMHUHHPOBAHHOCTU
MIPOBEICHUS CETMEHTAIIMU ¥ TOKCHU3ALIUH.

Tema 3. BeposiTHOCTHBIE aITOPUTMBbI

[IpuBOasTCS OCHOBHBIE YEpThl BEPOSITHOCTHBIX alnropuTmoB. llosicHseTcs ux posb B
COBPEMEHHBIX CUCTEMax. B kadecTBe NPUMEPOB INPUBOIATCSA CKPBITHIE MapKOBCKHE MOJCIIH,
anroput™M Burtep6ou, EM-anroputM. s ommcanus EM-anropurma MOsSCHSCTCS Ha3HAYCHUE
TEMAaTHYECKOT0 MOJEIUPOBAHMS.

Tema 4. ®opmanbHble TpaMMaTHKH

OmnpeneneHre aHaIUTUYECKUX (DOpPMaNbHBIX IpaMMaTHK 1Mo XOoMcKoMmy. Packpeitue mx
0COOEHHOCTEN M MNPUHUMIHUAIBHBIX orpaHudeHui. Ilpumepsl 3amad, KOTOpble B HACTOSLIUI
MOMEHT MOXHO pelaTh Npu noMouy ¢popmMainbHbIX rpaMMaTHK. [loscHeHni QyHKIMA yTHUIUTHI
Tomura-napcep.

Tema 5. BekTropHOE IpeACTaBICHHE CIIOB

[TosicusieTcst uzaest 3aMeHBI CJIOB TOYKaMHU B BEKTOPHOM TpocTpaHcTBe. I[lpuBonsrcs
IpUMeEphl aaredpanyecKkux OIepaluid Haj cloBaMH, 3aMEHEHHBIMHU. Toukamu. OmnpenerneHue
CEMaHTHUYECKON OJM30CTH CJIOB 4Yepe3 METPUKH B BEKTOPHOM THpocTpaHcTBe. CrocoObl
MOJIy4eHHsI BEKTOPHOTO TipeacTaBienus. Moaens Word2vec.

Tema 6. Moaens Seq2seq

[Tosicnenne mnpeoOpa3oBaHus TOCIENOBATEILHOCTEH Yepe3 pPEeKypPEeHTHBIE SYCHKH.
[TonsTus xonepa u aekonepa. Maes monroit KpaTkocpodyHou nmamsaTu. Maes nonoaHeHus koaepa
Y JIEKOJIEpa CBA3BIO Uepe3 MEXaHU3M BHUMAHMUSL.

Tema 7. Self-attention u Tpanchopmep
O6ocHOoBaHME HEAOCTAaTKOB Monaenu Seq2seq. BBemenme mnonsitus Self-attention u
MOSICHEHHE ero mpeumyiiecTB. HasHauenue sueek query, key u value. Omnucanme Momenu



Tpanchopmep. OcHoBHble mnpeumyinecTBa. OmnucaHue CTPYKTYphl KoJepa U JeKojaepa
Tpancdopmepa.

Tema 8. BERT u GPT-3

Onucanrie BO3MOKHOCTEH MOCTPOCHHSI HOBBIX Mojeliell Ha TpaHchopmepe. PaznenbHoe
UCIoNb30BaHue kojaepa W nekonepa. Monens BERT. Unpes fine tuning. Moxpens GPT-3.
[Tpumenenne GPT-3 B mpakTHUECKUX 3aJa4ax.

9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texylmuii KOHTpOJIb 10 JAWCHUUIUIMHE IPOBOJAUTCS IIYTEM KOHTPOJIS IOCEIAEMOCTH,
MPOBEJCHUSI KOHTPOJBHBIX PabOT, TECTOB MO JIEKIMOHHOMY MaTepuany, U (QUKcuUpyeTcs B
(opMe KOHTPOJIBLHON TOYKH HE MEHEE OJJHOTO pasza B CEMECTP.

10. lopsaok nNpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOH aTTeCTAllUH

[IpomexxyTounasi arrecrauusi HNpOBOAWTCA B Qopme 3adera. Pesynprarel 3adera —
OLIEHKH «3aYTEHOY», «HE 3aUTEHO» IIPOCTABIIAETCS 10 pe3yjIbTaTaM cauu MPAaKTUYECKUX paloT.

[lepeuenp npakTHUECKUX padoT:

IIpaktuyeckas pabora Ne 1. ITapcuHr caliToB / MCHOJIB30BaHME api Uil MOJYYEHHUS
TEKCTOBBIX JaHHbIX.

[IpakTruyeckas padora Ne 2. Peanuzanus cremmepa Iloprepa.

[Ipaktnyeckas pabora Ne 3. Hcnonp3oBanume OHMOMMOTEK 51 MOP(OIOTHYECKOTO
aHaJIM3a, PEIICHUE 3a7]a4l YaCTEPEUHON pa3METKH.

[Ipaktuyeckas padora Ne 4. BekTopHOe npeacTaBienue Tekcra, word2vec, moaenu skip-
gram u CBOW.

[Ipaktnueckast pabora Ne 5. Temaruuyeckoe MOJEIUPOBAHUE C MHCIOJIb30BAHHEM
O6ubauoTexku gensim.

[IpakTuueckas padbora Ne 6. AHanu3 TOHATBLHOCTH TEKCTOBBIX JaHHBIX. Pa3BepTriBaHue
0o0y4eHHOI1 Mozienu B BeOe.

[IpakTuueckas padora Ne 7. [loctpoeHue 3bIKOBOM MOJIENIN, TOPOKICHUE TEKCTA.

[TpakTuyeckas pabora Ne 8. I'eHeparys MOAMUCH K H300paXEHUIO.

WroroBas oneHka mo mNpeaMeTy BBICTABISETCS Ha OCHOBE pE3yJbTaTOB IPOBEPKU
HNPaKTUYECKUX padoT:

«3a4TEHO» — CTY/CHT BBINIOJIHWII BCE MPaKTUYECKUEe pabOThl, OTBETUII Ha BCE BOIIPOCHI MO
NpaKTUYEeCKOH paboTe;

«HE 3aUTEHO» — CTYAEHT HE CHaJl Kakue-INOO NMpakTU4YecKue pabdoThl, HE OTBETHJ Ha
BOIIPOCHI IO MTPAKTUYECKOH padoTe.

Bonpocel npu crnaye npakTUUECKUX padOT MPOBEPSIOT JOCTUIKEHHE 3aKPEIUIEHHBIX 3a
JUCLUUIIMHON KommeTeHIui no ciuenyromum uaaukatopam: MOIIK-2.1, UOIIK-2.2, MOIIK-
2.3 u UI1K-1.3.

Bo Bpemss 3adera CTYAGHT MOXET TIOBBICHTH CBOIO OIICHKY, CIaB 3aHOBO
COOTBETCTBYIOIIYIO TPAKTHIECKYIO PaboTy.
11. YyeOHO-MeTOAMYECKOE 00€ecIIeUeHue

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO JUCIHUIUIMHE B JJICKTPOHHOM YHHUBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=22124

6) OI_IGHO‘IHBIG MaTCepHrajibl TCKYHICTO KOHTPOJIA H HpOMe)KyTO‘{HOI\/'I arrecraqumu 110
OUCHUILIIAHE.

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JTUTEpaTypa:



— ABromaruueckas 00pa0OTKa TEKCTOB Ha €CTECTBEHHOM SI3bIKE M KOMIIBIOTEPHAS
nuHTBUCTHKA: ydel. mocobue / bonpmakosa E.W., Kneimuuckmit 3.C., Jlangp J1.B., Hockos
A.A., Ileckoa O.B., fArynosa E.B. — M.: MUDM, 2011. — 272 c.

— ABTOMaTHueckas 00paboTKa TEKCTOB Ha €CTECTBEHHOM f3bIKE M aHATU3 JaHHBIX: y4eo.
nocobue / bonbsimakosa E.U., Boponnos K.B., Eppemosa H.D., Knpinnckuit 3.C., Jlykamesuu
H.B., Caruua A.C. — M.: U3n-80 HUY BIIIDO, 2017. — 269 c.

— BBeneHue B KOrHHTHBHYIO JIMHTBHCTUKY: ydyeOHoe mocoOue. M3a. 2-e, mepepab. —
Kanununrpan: U3a-so bOY um. U. Kanrta, 2012. — 313 c.

— Huxonenko C., Kanypun A., Apxanrensckas E. [my6okoe o0yuenne. — CII6.: [Tutep,
2018. — 480 c.: uin. — (Cepus «bubanoTeka nmporpaMMHUCTa).

— Xo0con Jleitn, Xannec Xamnke, Koyn XoBapny OOpaboTka e€CTECTBEHHOTO S3bIKa B
nerictBun. — CII6.: TTutep, 2020. — 576 c.: un. — (Cepus «/{ns1 npodeccronanony).

— Li Deng Yang Liu Deep Learning in Natural Language Processing. ISBN 978-981-10-
5209-5 https://doi.org/10.1007/978-981-10-5209-5

— Hukonaes U.C., Murpenuna O.B., Jlango T.M. Ilpuknagnas u KOMIIbIOTEPHA S
JIMHI'BUCTHUKA. URSS. 2017. 320 c. ISBN 978-5-9710-4633-2.

— Su I'yndemnoy, Nomya benmxuo, Aapon Kypemmuie. ['myGokoe oOydenue. Bropoe
uBeTHOE u3aanue, ucrtpasiendoe. M.: JIMK Ilpecc, 2018. — 652 c.

— @pancya Hlomre. 'mybokoe obyuenue Ha Python. CII6: TTutep, 2018. — 400 c.

— Daniel Jurafsky, James H. Martin. Speech and Language Processing: An Introduction to
Natural Language Processing, Computational Linguistics, and Speech Recognition. Prentice
Hall, 2008. — 1044 ¢

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOrPAMMHOE 00ECTICUCHHE!
— Microsoft Visual Studio;
— nyOJIMYHO JocTynHble oonaynble TexHonoruu (Google Docs, SInaexc nuck u T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJIEKTPOHHBIN Karajor Hay4noi 6ubnmoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas Ooubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index

14. MaTepuaibHO-TeXHHYECKOe odecreyeHme

AyauTtopun JUisl IPOBEACHUS 3aHATUHN JIEKIMOHHOTO TUIIA.

Aynuropun g NPOBENEHUS NMPAKTHUYECKUX 3aHATHH, WHIUBUAYAIbHBIX U I'PYNIOBBIX
KOHCYJIBTALIMH, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOYHOU aTTECTALNH.

ITomerieHust U1 caMOCTOSITENIbHONW paboThl, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely M K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

15. Undopmauus o paspadoTunkax

IToxxunaeB Muxaun CepreeBuy, KaHJ. TE€XH. HayK, JOLUEHT Kadeapbl TEOPETHUYECKHX
OCHOB MH(OPMAaTHUKHU.
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