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1. leab ¥ n1aHUPYeMble Pe3yJbTaThl 0CBOEHHUS THCHMIIIMHBI

Iesbr0 0CBOEHMSI JUCLUIUIMHEI ABIsIeTCs (POPMUPOBAHUE CIEAYIOIINX KOMIETEHIUI:

— YK-1 — crtocoOHOCTh OCYIIECTBIISATh KPUTUUECKUN aHATIN3 MPOOJIEMHBIX CUTYaIMi Ha
OCHOBE CUCTEMHOT0 [T0JIX0/Ia, BEIpabaThIBaTh CTPATErHIO JEHCTBUM;

— YK-3 — cnocoOHOCTHOPraHM30BBIBATh M PYKOBOAUTH pab0TOI KOMaH/bI, BEIpaOaThIBast
KOMAaH/HYIO CTPATETHUIO AJIs IOCTUKEHUS TIOCTaBJICHHOH LIETH;

—IIK-6 — cnocoOHOCTh yNpaBiATh MOJYYCHHUEM, XpaHEHUEM, Iepenadyeii, oopaboTkon
0O0JBIINX JAHHBIX.

PesynpTaTamMu OCBOCHUS TUCIMILIMHBI SBISIOTCS CIEAYIONIME HHIUKATOPHI TOCTHKECHUS
KOMIIETECHIINH:

NYK-1.1 BeiBnser mnpoOJEMHYI0 CHTyallMI0, Ha OCHOBE CHCTEMHOIO TOAX0Ja
OCYILECTBIIsIET €€ MHOIO()aKTOPHBIN aHAJIN3 U JUATHOCTHKY.

NYK-1.2 OcymecTBiseT MOHUCK, OTOOp H CHCTEMAaTHU3aluio HHOOpMAIMH s
OIpeieNIeHNUs allbTePHATUBHBIX BAPUAHTOB CTPATErMUECKUX PELICHUH B IPOOIEMHOM CUTyaIuH.

NVYK-1.3 Ilpennaraer 1 000CHOBBIBAET CTPATErHIO JAEMCTBUI C yue€TOM OIpaHUYEHUH,
PHCKOB U BO3MOXKHBIX IOCJI€ACTBUH.

NYK-3.1 @opmupyer CTpaTerui0 KOMaHAHOH pabOTBl Ha OCHOBE COBMECTHOTO
00CyX/1eHus 1IeJIel 1 HarpaBJIeHUH JesTeIbHOCTH U1 UX pealn3aluu.

NYK-3.2 Opranusyer paboTy KOMaHIbI C y4€TOM OOBEKTHBHBIX YCJIIOBUU (TEXHOJIOTHS,
BHEIIIHUE (PAKTOPBI, OTPAHUYEHHUS) U UHAUBUAYAIbHBIX BO3MOXKHOCTEH YIEHOB KOMaH/IbI.

NYK-3.3 OOecrnieunBaeT BBIOJHEHHE MOCTABICHHBIX 33/7a4 HA OCHOBE MOHHMTOPHHTA
KOMaHJHON pabOThl U1 CBOEBPEMEHHOI'O pearnpoBaHusl Ha CYIIECTBEHHbIC OTKIOHEHHUS.

NIIK-6.1 OcymecTBasieT MOHUTOPHHT H OIEHKY MPOU3BOAUTEILHOCTH 00pabOTKU
OO0JBIINX JAHHBIX.

NIIK-6.2 Hcnonp3yeT MeTOAbl M HMHCTPYMEHTBI IIOJYyYEHUS, XpaHEHHUs, Nepelayu,
00pabOTKH OOJIBITUX JTAHHBIX.

WIIK-6.3 Pa3pabGarpiBaeT TpPEAJIOKEHHUSI 110 TOBBIIICHUIO TMPOU3BOAUTEIHHOCTH
00pabOTKH OOJIBITUX JTAHHBIX.

2. 3aaa4M 0CBOCHHS IUCHHUILINHDI

enb MUCHUIUIMHBI - OOYYUTh CTYAEHTOB MEPEIOBBIM METO/IaM, MOJIEISIM, CPEICTBAM U
TEXHOJIOTHSIM KOMITBIOTEPHOU OOpaOOTKH TEKCTOB Ha €CTECTBEHHBIX f3BIKAX JaTh YMEHUE
MPEACTABISTH B AITOPUTMHUYECKOM BHUE MPOLECCHI aHAJIM3a U CUHTE3a TEKCTA.

3amaun JUCLUILINHGL:

— MOJy4yeHHe TEOPETHMUECKUX 3HAaHMA M TNPAKTHUYECKUX HABBIKOB  00pabOTKH
€CTECTBEHHO-SI3bIKOBLIX TEKCTOB;

— 3HaHWE CJIOXKHOCTEH, CBA3aHHBIX C MPUMEHEHHEM CYIIECTBYIOLIUX METOJ0B 00pabOTKH
€CTECTBEHHO-SI3bIKOBLIX TEKCTOB;

— YMEHHE WCMOJb30BaTh TOJy4YEHHBbIE 3HaHUA MO pa3paboTke, aJanTalud W
WCIIOJIb30BAHUIO HOBEHUIIIUX CPEICTB JIJisi 00pabOTKH TEKCTOB HAa €CTECTBEHHBIX S3BIKAX;

— Hay4duTh CTYACHTOB IMPOBOJUTH AHAIMTUYECKOE HCCIEIOBaHUE M pPa3padaThIBATh
MPUIOKEHHUS ¢ IPUMEHEHUEM TEXHOJIOTHH 00paOOTKU €CTECTBEHHOTO S3bIKAa B COOTBETCTBUU C
TpeOOBaHUSMU 3aKa3UHKA.

3. MecTo IUCHMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

I[I/ICI_II/IHJ'II/IHa OTHOCHUTCS K 00513aTEIbHOIN YacTu 06p330BaTCHLHOﬁ IMporpaMmal.

4. Cemectp(bl) ocBOeHMS M (popMa(bl) MPOMEKYTOYHOM aTTECTALMHU 1O AMCHHUIJIMHE

Bropoii cemecTp, 5K3aMeH.



5. BxoaHblie TpCﬁOBaHI/Iﬂ AJId 0CBOCHUA JUCHHUIIJIMHbI

JUis  yCHEIIHOro OCBOCHMsI JUCLUIUIMHBI TpeOYIOTCS pe3yiabTaTbl OOYyYEHHUs 110
CIEAYIOIUM AucUMIUIMHAM: «OCHOBBI IIPOIrPaMMHUPOBAHMSY, «AJITOPUTMBI U CTPYKTYPbI
JaHHBIX», «JIHTEIUIEKTyalbHbIE CHUCTEMBI», «Bu3yanusanuss MHOTOMEPHBIX JaHHBIXY,
«CTaTuCTHYECKHE METOIbl MAITMHHOTO O0YYEHUS.

6. SI3bIk peaau3anuu

AHTIIHACKINT

7. O0beM TUCUHUILIMHBI

OO01mmas TpyI0eMKOCTh TUCHUIUIHHBI cocTaBisieT 5 3.e., 180 yacoB, U3 KOTOPHIX:
-nexuuu: 20 4.

-npakTrueckue 3ausatus: 40 4.

O0OBeM caMOCTOSTENBHOI pabOTHI CTY/IEHTA ONPEICICH YUYeOHBIM TUIAHOM.

8. Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. BBenenue, UCTOpHsI Pa3BUTHSL TUCIMIUIMHBI, pEIIacMble 3alla4yd, IOIXObI,
MCTOJAbI 1 THCTPYMCHTEIL

PackpbIBatOTCsl TpU OCHOBHBIX 3Tara Pa3BUTHS TEXHOJIOTUH 0OpabOTKH €CTECTBEHHOTO
SA3bIKA: CJIIOBAPHLBIC, BEPOATHOCTHBLIC M MHTCIIJICKTYAJIbHBIC aJITOPUTMBI. I[aéTCSI KJIaCCI/I(bI/IKaIII/Iﬂ
3aad. OMNUCHIBAIOTCS OCHOBHBIC METOBI pEaM3alliU alTOPUTMOB: JIOKaJbHBIC, O0JIauyHBIC
CEPBUCHI.

Tewma 2. [IpeaBaputenbpHa 00pabOTKa TEKCTOBBIX JaHHBIX

[TosicHst0TCS HAa3HAYEHUE W TUIIBI MPEABAPUTEIBHON 00pabOTKU TEKCTa: CerMeHTallus,
TOKEHM3aIus, JieMMmaTtu3anus. CpaBHUBAIOTCS JIieMMarTu3aius U creMMuHr. [losicHsercst poib
JeMMaTh3ali B TMOCTPOCHUM MOUCKOBBIX. MHAEKCOB. [losicHeHWE HeAeTepMHUHHPOBAHHOCTH
MIPOBE/ICHUS CETMEHTAIIMU U TOKCHU3ALINH.

Tema 3. BeposiTHOCTHBIE aTOPUTMBbI

IIpuBoIATCS OCHOBHBIE 4YEPTHI BEPOATHOCTHBIX alropuTMmoB. [loscHseTcs ux poip B
COBPEMEHHBIX cHucTeMax. B kadecTBe MpuUMEpOB HPUBOJATCS CKPBITHIE MapKOBCKHE MOJENH,
anroput™ Butep6u, EM-anroputm. [lns onmcanus EM-anroputMa mnosicHseTcs Ha3HaueHHe
TEMaTHYECKOT'0 MOJIETMPOBAHUSI.

Tema 4. ®opmanbHble TpaMMaTHKU

OmnpeneneHre aHaIMTUYECKUX (DOpPMaNbHBIX IpaMMaTHK 1Mo XoMcKoMmy. Packpeitue mx
0COOEHHOCTEN M NPUHLMIHUAIBHBIX orpaHudeHuil. Ilpumepsl 3amay, KOTOpble B HACTOSIIUN
MOMEHT MOXHO pelaTh Mpu MoMouy ¢popMaibHbIX rpaMMaThK. [loscHeHni QyHKIMHA yTUIUTHI
Tomura-napcep.

Tema 5. BekTopHOE IpEACTaBICHHE CIIOB

[losicusercst uaes 3aMeHBI CJIOB TOYKaAaMU B BEKTOPHOM IpocTpaHcTBe. lIpuBoasitcs
IpUMephl anredpanyecKux oIepalnuii Hajl ClIoBaMH, 3aMEHEHHBIMU. ToukaMu. OmpeneneHue
CEMAHTHYECKON OJM30CTH CJIOB 4Yepe3 METPUKH B BEKTOPHOM HpocTpaHcTBe. CrocoObl
MOJTy4eHUSI BEKTOPHOTO TipeacTaBienus. Moaens Word2vec.

Tema 6. Mogenb Seq2seq

[Tosicnenne mnpeoOpa3oBaHMs TOCIEIOBATEILHOCTEH Yepe3 pPEeKYpPPEHTHBIE SYCHKH.
[TonsTus xonepa u nexonepa. Maes nonaroit KpaTkocpodyHou nmamsaTu. Maes nonoaHeHus: koaepa
Y JIEKOJIepa CBA3BIO Uepe3 MEXaHU3M BHUMAHMUSL.



Tema 7. Self-attention u Tpanchopmep

ObocHoBaHMe HENOCTaTKOB Mozaenn Seq2seq. Beenmenwe mnonsatus Self-attention u
HosicHeHue ero mnpeumymiectB. Hasznauenue sdeex query, key m value. Omnmcanue mopenu
Tpancopmep. OcHoBHble mpeumymiecTBa. OnmcaHue CTPYKTYphl Koaepa U JAeKojepa
Tpancdopmepa.

Tema 8. BERT u GPT-3

Onucanrie BO3MOXKHOCTEH MOCTPOCHHSI HOBBIX Mojenell Ha Tpanchopmepe. PazmensHoe
UCIoNb30BaHue kojaepa W nekojepa. Momens BERT. Hpes fine tuning. Monens GPT-3.
[Tpumenenne GPT-3 B mpakTHUECKUX 3aJa4ax.

9. Tekymumii KOHTPOJIb 10 AUCUHUIJIMHE

Texkymuii KOHTpOJb MO AUCIUIUIMHE MPOBOJUTCS IMYTEM KOHTPOJS IOCEHIaeMOCTH,
MPOBEJCHUS KOHTPOJBbHBIX paboOT, TECTOB MO JIEKIMOHHOMY MaTepuany, U (UKCHpyeTcs B
(opMe KOHTPOJIbHOM TOUKM HE MEHEE OJTHOTO pa3a B CEMECTP.

10. lops1ok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MPOMEKYTOYHOM aTTecTaluu

[IpomexyTouHas aTTecTalus IPOBOJUTCS B POpME dK3aMEHa.

Ilepeuenp npakTHYeCKUX padoT:

[TpakTuueckas padora Ne 1. [TapcHHr caiTOB / HMCIIONB30BAaHHE api JUIS TOYUCHUS
TEKCTOBBIX JAHHBIX.

[Ipaktuueckas padota Ne 2. Peanu3zanus cremmepa [loprepa.

IIpaktnyeckas pabora Ne 3. Hcnosnb3oBaHue OuGnMOTEK Uil MOpP(OIOrHYEcKOro
aHaJIM3a, pellieHUe 3aa4ul YaCTEPEUHON pa3METKH.

IIpakTuyeckas padota Ne 4. BektopHoe npeacraBienue Tekcra, word2vec, moaenu skip-
gram u CBOW.

IIpaktnyeckas pabora Ne 5. TemaTuueckoe MOJEIMPOBAHUE C HCHOJIb30BAaHUEM
O6ubnmmorekn gensim.

ITpakTuyeckas padota Ne 6. AHanmu3 TOHaNbHOCTH TEKCTOBBIX JaHHBIX. Pa3BepThiBaHME
00y4eHHOI1 Mozienu B BeOe.

ITpakTryeckas padora Ne 7. IlocTpoeHune s13bIKOBOI MOIEIH, TOPOXKIEHHE TEKCTA.

[IpakTuueckas padora Ne 8. ['eHeparust noanucu K 1300pakeHUIO.

Hrorosass oneHka IO NIpPEIMETY BBICTABISETCS Ha OCHOBE pE3YJIbTaTOB IIPOBEPKU
MPAKTUYECKHUX PabOT:

«OTIUYHO»: ydaluiics CBOOOJHO BIaZeeT MPONHACHHBIM MaTepUaloM , OTBEYaeT
NPaBWJIbHO Ha TNOJABJsIoNIee OOJIBIIMHCTBO IPENoiaBaTeiei, Croco0eH CaMOCTOSTENbHO
pa3BUBATh pellIeHHE MPeUI0KEHHBIX MPo0IeM U MOKa3bIBAaeT HATUYNE 3HAHUH, TOJIyYeHHbBIX BHE
3aHATHIA.

«XopolIo»: yyaluics BiajgeeT HeoOXOAMMbIM MaTepHajIoM M OTBEYaeT Ha HEKOTOpbIE
BONpocCk npenogasaress. Crioco0eH penaTh MOCTaBICHHbIE 337jaul ¢ YMEPEHHBIM KOJIMYECTBOM
MOJICKA30K.

«Y IOBIIETBOPUTEIBHO»: Yuamuiics cnabo BiajeeT MaTepuaioM U IPaKTHUYECKU He
MOJKET OTBETUThH Ha BOINPOCHI npenojasareis. C peleHreM MOCTAaBIEHHBIX 3aad CIPaBIIAETCS
TOJIBKO NP HAJIMYMHM UHTEHCUBHOM IMOMOIIM IperoaaBaress. 3HaHus, 0JyYeHHbIE BHE YPOKOB,
OTCYTCTBYIOT.

«HeynosnerBoputenbHo»: Kakue-nubo 3HaHUS 1O MpeaMeTy OTCyTcTByroT. Ilpu
(dopMynHpOBKEe BOINPOCOB M 3a/lay HE OPHEHTUPYETCS B MPHUpPOJE pelraeMoil mpobiembl. Ha
BOIPOCHI IIpernojaBaTesieil OTBETUTh HE B COCTOSIHUM.

Bo BpeMs »5K3aMeHa CTYIEHT MOXET IIOBBICUTh CBOIO OIIEHKY, CIaB 3aHOBO
COOTBETCTBYIOLIYIO MPAKTUYECKYIO paboTYy.



11. YyeOHO-MeTOOAMYECKOE 00ecIIeUeHHue

a) DNEKTPOHHBIA Y4YEOHBIM KypC TO JWCHUIUIMHE B DJCKTPOHHOM YHUBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=22124

0) OLieHOYHBIE MaTepHalibl TEKYHIEro KOHTPOJISE M MPOMEKYTOYHOM aTTECTAllUU I10
JUCIIMIIIIMHE.

12. Ilepeyennb yueOHOiIi JJuTepaTypbl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:

— ABTomaruueckas 00pabOTKa TEKCTOB Ha €CTECTBEHHOM SI3bIKE M KOMIIBIOTEpHAS
nuHTBHCTUKA: y4e0. mocobue / bonpmakoBa E.W., Kneimmackuit 3.C., Jlangp J1.B., Hockos
A.A., TleckoBa O.B., Arynosa E.B. — M.: MUDOM, 2011. — 272 c.

— ABTOoMaTuueckas 00pab0TKa TEKCTOB Ha ECTECTBEHHOM SI3BIKEC M aHATN3 JaHHBIX: y4eO.
nocobue / bonpmakosa E.W., Boponnos K.B., Ebpemosa H.D., Knpimuuckwuit 3.C., Jlykamesuu
H.B., Canuun A.C. — M.: U3xn-Bo HWY BIIID, 2017. — 269 c.

— BBenenue B KOrHUTHBHYIO JIMHTBUCTUKY: ydyeOHoe mocobue. M3a. 2-e, mepepalb. —
Kanununrpaa: U3n-so bOY um. U. Kanra, 2012. — 313 c.

— Huxonenko C., Kagypun A., Apxanrensckas E. 'mybokoe o0yuenune. — CII0.: ITutep,
2018. — 480 c.: 1. — (Cepust «bubIMOTEKA IPOTPAMMICTA).

— Xob6con Jleiin, Xannec Xamke, Koyn Xosapny OOpaboTka ecTeCTBEHHOTO SI3bIKa B
neiicreun. — CII6.: [Tutep, 2020. — 576 c.: un. — (Cepust «lns npodeccnonasoBy).

— 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

— Huxonaes U.C., Mutpenuna O.B., Jlango T.M. Ilpukinannas u KOMIIbBIOTEPHA A
JIMHI'BUCTUKA. URSS. 2017. 320 c. ISBN 978-5-9710-4633-2.

— Su T'yndennoy, Momya benmxkuo, Aapon Kypsumis. ['myGokoe oOyuenue. Bropoe
1BETHOE n3nanue, ucnpasnenHoe. M.: JIMK Ilpecc, 2018. — 652 c.

— ®pancya onne. ['mybokoe o0yuenue Ha Python. CII6: ITutep, 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 c.

13. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTUI

a) JIMIIEH3MOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOrPAMMHOE 00ECTICUCHHE:
— Microsoft Visual Studio;
— yOJIUYHO JoCTyIHbIe o0naynbie TexHosnoruu (Google Docs, SIlnaexc AucK U T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJNEKTPOHHBIN KaTajuor Hay4noi 6ubnoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

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

14. MaTepuaabHO-TeXHUYECKOe ofecreyeHme

AyauTtopun Uil IPOBEICHUS 3aHATUH JIEKIMOHHOTO THIIA.

Aynutopun Ui NMPOBEIEHUS NPAKTHUUECKUX 3aHATHM, MHIUBUAYAIBHBIX U TPYNIIOBBIX
KOHCYJIBTALNH, TEKYILIEr0 KOHTPOJIS U IPOMEXYTOYHOU aTTECTALUH.

[Tomernienust 1t caMOCTOSITENNbHONW paboThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYTIIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI HH(OPMAalMOHHO-00pa30BaTEeNIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index

15. Undopmanus o paspadorunkax

[Toxunaes Muxamn CepreeBud, KaHJI. TE€XH. HayK, JTOICHT KadeIpbl TEOPETHUYECKUX
OCHOB MH()OPMATHKH.



