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10.

11.

Conepxanue
HaunmenoBanue AUCHUIIJIIMHBI .

[lepeyens maHupyeMbIX pe3yIbTaTOB OCBOCHUSI 00pa30BaTesbHON MpOrpaMmbl (Tie-
peUYeHb KOMIIETEHIINI) C yKa3aHUEM MHIUKATOPOB UX JOCTHKEHUS U TIAaHUPYEMbIX

pe3y/bTaToB 00yUYEHUS MO AUCITUTIIINHE
MecTo TUCUHUITUHBI B CTPYKTYpE 00pa30BaTesibHON MPOrpaMMbl

O0beM AUCIUIUIMHBI (MOAY/S) B 3a4€THBIX €AUHUIIAX U B aKaJIEeMHUUYECKHUX Yacax C
BbIJIeJICHUEM 00beMa ayIUTOPHOM (JIEKIIMHU, CEMUHAPHI) U CAMOCTOSITEILHON paOOThI
oOydaronuxcst .

ConeprxaHue JUCHUIUIAHBL, CTPYKTYPHUPOBAHHOE IO TEMaM (pa3zieliaM) IUCIUIIINHEI

C YKa3aHueM UX 00beMOB (B aKaJIEeMUYECKHUX YacaxX) U BUJOB YUCOHBIX 3aHATUN

5.1. Conepxanue TUCHUTUIMHBI
5.2. YuyeOHO-TEMaTHYECKUN TUIAH

5.3. ConepxaHue CEMUHAPOB .

[lepeuenp yueOHO-METOAUYECKOTO OOECIIEUEHHMS I CAMOCTOSATEIbHOM padoTHI 00Y-
YAFOIIUXCS M0 TUCIUTUINHE .

6.1.IlepeueHp BOIpOCOB, OTBOJIMMBIX Ha CAMOCTOATEIIbHOE OCBOCHUE JUCHMIUINHEI,

($hopMBbI BHEAYTUTOPHOM CaMOCTOSITEILHOU paboTHI .

6.2. IlepeueHb BOIPOCOB, 3aJaHUI, TEM ISl TIOATOTOBKU K TEKYIIEMY KOHTPOJIIO

@DoH/ OLIEHOYHBIX CPEACTB JJI MPOBEACHUSI IPOMEKYTOUHOM arTecTanuu o0ydaro-

MIUXCs I10 JUCHUITIINHC

HepequL OCHOBHOH U }IOHOHHHTGHLHOﬁ JINTCPATYPhI, HCO6XO)1PIMOI>1 JJIs1 OCBOCHUA

JAUCTUITIINHBI

[Tepeyens pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTu «HTepHeTY,

HGO6XO,I[I/IMI>IX JJIs1 OCBOCHUA JUCLHMIIJIMHEL .
MGTOIII/I‘IGCKI/IG YKazaHuAg OJIsd 06yqa}0m1/1xc;1 11O OCBOCHHUIO JHUCIUIIIMHBI

Hepequb I/IHCI)OpMaL[I/IOHHBIX TGXHOJ’IOFHfI, HCIIOJIB3YCMBIX IIPpW OCYHICCTBIICHHUHN
06p330BaTCJ'IBHOFO nmponecca Mmoo AUCHUINIMHE, BKIIIOYas IICPCUCHDb H€O6XOI[I/IMOFO

IIporpaMMHOIO oOecrieueHus u I/IHCI)OpMaI_II/IOHHBIX CIIpaBOYHBIX CUCTCM
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12. Onucanne MarepuaabHO-TEXHHYECKOW 0a3bl, HCOOXOMMMOM JJisi OCYIICCTBICHHUS

00pa3oBaTeIbHOIO MPOIECca MO JUCHUIUIMHE . . . . . . . . v 2 v v v v v v o ... 28



1. HaumMeHoOBaHHe TUCHHUILIHHDI

«O06paboTKa TEKCTOB Ha €CTECTBEHHBIX S3BIKAX).

2. IlepeyeHb MJIAHHUPYEMBIX Pe3yJIbTATOB OCBOCHHS 00pa30BaTe/JbHON NMPOrpaMMbl
(mepeyeHb KOMIETEHIUI) ¢ YKa3aHMEM UHAMKATOPOB MX I0CTHKCHUS U IIAHUPY-

e€MbIX Pe3yJbTAaTOB 00y4YeHUS M0 JUCHHUILIINHE

Kon HaumeHoBanne KoMneTeHIHH
KOMIIeTeHIMH
ITKTI-1 CriocoOHOCTh aHANM3MPOBATh (PUHAHCOBYIO MH(OPMALIUIO IS MOJyYEHHs IMPO-

I'HO30B KOMMCPYCCKHUX, IMPOMBIIIJICHHBIX WU 3KOHOMHNYCCKUX YCJ'IOBI/Iﬁ C OCJIBIO

MIPUHATHUSA YIPABICHYECKUX PEIICHUN ¢ TPUMEHEeHneM TexHoiorui NN

HNHaukaTophl A0CTHIKEHUS Pe3yabrarbl 00yuyeHusi (yMeHUsl U 3HAHNS), COOTHECEHHbIE €
KOMIIeTeHIUH HHIMKATOPAMH J0CTUKEHHUS KOMIeTEHIIUH
JleMoHCTpHpYyET 3HaHHWE | 3HATh: AJITOPUTMBI M OMONMHOTEKH IJIsi 0OpaOOTKH TEKCTa Ha

HOPMaTUBHO-IIPAaBOBOIO €CTECTBEHHOM $I3bIKE B 00J1aCTH 00paObOTKH OOJIBIINX TAHHBIX
peryaupoBaHus, MIPUMEHSIET | YMeTh: UCIIO30BaTh alTOPUTMBI U OMOIHOTEKH A7l 00pabOTKH
CTaHJapThI PACKpBITHS | TEKCTa HA €CTECTBEHHOM SI3bIKE TIPU 00pabOTKe OOMBITUX JAHHBIX
(¢uHaHCOBOI UH(pOPMAITIH

" METOINYECKUN

MHCTPYMEHTAPHUH,

UCIIOJIB3YEMBII B IIpoLecce
aHaym3a (buHaHCOBOI

uH(bopMauu

Hcnonb3yeT COBpeMEHHbIE Me- | 3HATh: METOJOJIOTMH aHAJIN3a Pe3yJIbTaTOB 00pabOTKU OOMBIINX
TOZIBI ¥l TEXHOJIOTHH cOopa, 00- | JaHHBIX ITPU PELICHUH 3a/1a4 00pabOTKN TEKCTa Ha €CTECTBEHHOM
paboTKM M aHanu3a (PUHAHCO- | SI3BIKE

BOW MH(OpPMALINH C IIETBIO Pa3- | YMeTh: YIPABIATh 00pab0TKON OONBIINX JAHHBIX MPU PELICHUH
pabOTKH U IPUHATHUSA YIIPABIEH- | 3a7a4 00pabOTKM TEKCTa HA €CTECTBEHHOM SI3BIKE

YECKHUX PEIICHUN




[Tpumensiet COBPEMEHHBIC | 3HATh: MOJXO/bI K BHITIOTHCHUIO AaHAIMTUYECKUX HCCIICIOBAHHIMA
TEXHOJIOTHH 00paboTku | B 00sacT 00pabOTKK OOJIBIINX JIAHHBIX HAa €CTECTBEHHOM SI3BIKE
aHajm3a JTAHHBIX U | yMeTh: BBHINONHITh aHAJUTHYECKHE HWCCIICOBaHUS B 00nacTh
UH(pOpMaIuH, BKJItOUasi | 00pabOTKU OOJBIINX JAHHBIX HA €CTECTBEHHOM SI3bIKE
TEXHOJIOTUH  HMCKYCCTBECHHOTO

HMHTEJIJIEKTa

ITKII-3 CnocoOHOCTh MPOBOANUTH aHAIHU3 OOJBIIHX JAHHBIX C UCIIOJIIb30BAHUEM CYIIECTBY-

IOIEH B OpTraHU3aIi METOAO0JIOTHYCCKON U TEXHOJIOTHIECKON HHPPACTPYKTYPhI

I/IH)II/IKaTOpr JOCTHIKCHUA

KOMIIETCHIINH

Pe3y.]'leaTbI Oﬁy‘lel-[l/lﬂ (yMeHI/IH Hu 3HaHI/Iﬂ), COOTHECCHHBIC C

HHINKATOPAMHU JOCTHKCHUA KOMIICTCHIIMHA

[ToproraBnuBaer naHHBIE IS
IIpOBeAEHUS pabOT MO UCCIIEN0-
BaHHUIO OOIBIIHX JaHHBIX: H3-
BJICUCHHE, IIPOBEPKA, OYMCTKA,

arperanuvsd 1 OlCHKa

3HATh: OCHOBHBIC TIOHATHUS B chepe 0OpabOTKHM TEKCTa Ha ecTe-
CTBEHHOM SI3bIKE
yMeThb: Ompenenarts U (GopMynupoBarh 3ajgady IO 00paboTKe

TCKCTAa HAa €CCTCCTBCHHOM A3BIKC B KOPPCKTHBIX TCPMHUHAX

Hcrnonb3yer COBpEMEHHBIE Me-
TOJBI, CTAHAAPTHI, HHCTPYMEH-
TaJIbHBIE CPEJICTBA U A3BIKU IIPO-
IpaMMHPOBaHUs Ul IPOBEJE-

HUA aHaJInu3a JaHHBIX

3HaTh: KIIOUYEBble (PEHMBOPKUM M OHOIMOTEKU MAJsl peIIeHHS
3a7a4 00pabOTKM TEKCTa Ha ECTECTBEHHOM SI3BIKE

yMeTh: CTPOUTH MOZIENHN IO 00pabOTKEe TEKCTAa HE €CTECTBEHHOM
S3BIKE C UCIIOIb30BAHUEM COBPEMEHHBIX (hpeMBOPKOB U OUOIHO-

TCK

WuTepripeTupyer U BU3yalu3u-
pyer OousblIMe JaHHbBIE, MOTY-
YEHHBIE B PE3YyJIbTaTe aHAJIN3A B
COOTBETCTBHUH LIEJISIMU UCCIIEN0-

BaHUA

3HATh: TEPMUHOJIOTHUIO 3a/1a4 10 00pabOTKe TEKCTa Ha €CTECTBEH-
HOM $I3bIKE U CIIOCOOBI €€ MOMYJISIPHOIO U3JI0KEHUS
yMeTh: IPE3EHTOBATh PE3yJbTaThl MOCTPOCHUS MOJENEH s

00pabOTKH TEKCTA Ha €CTECTBEHHOM SI3bIKE B MIOMYIISIPHOI (hopme




3. MecTo 1McHUNIMHBI B CTPYKTYype 00pa3oBaTe/ibHOH MPOrpaMMbl

Jucnumiraa «O6paboTka TEKCTOB Ha €CTECTBEHHBIX S3bIKaX» OTHOCHUTCS K «Momymto ~Tex-

HOJIOTUH UCKYCCTBEHHOT'O MHTEIIIEKTA ».
4. OObeM AUCHUILIHHBI (MOAYJs) B 3a4ETHBIX ¢IMHHUIAX U B aKAJAeMHYECKHX Yacax

¢ BblIeJIeHHEeM O00beMa ayTuTOPHOU (JIEKIMH, CEMHHAPBI) M CAMOCTOATEIbLHOMN

padoThI 00y4aAKOIIUXCS

OunHo-3a04Has ¢hopma 0OyUeHHUsI

Bupx yueOHoii padoThl Bcero Cemectp 7
1Mo AMCIUIIMHE (B 3/e m yacax) (B yacax)
O0mass  TPyT10EMKOCTH
3/108 108
AUCIHUNIHHBI
KonTakTHas pabora —
32 32
AyIuTOpHBIE 3aHATHSA
Jleknnu 8 8
CemuHapswl,
24 24
NpaKkTHYeCKue 3aHATHS
CamocrosiTe/ibHAsA
76 76
padora
Bun Texymero KOHTposs KontponbHas pabora KontpomnbHas pabota
Bun npomexxyTouHOM
3auer 3auer
arTecTalumu




5. Conep:kanue TUCUUILINHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3aesamM) JUCIUATLIIH-

HbI ¢ YKa3aHUEM X 00beMOB (B aKaJeMH4YeCKHUX YacaX) U BUI0B YUCOHbIX 3aHATHI

5.1. Conepxkanue QM CHUATIIAHBI
Tema 1. BBenenue B NLP, 6a30Bast 00padoTKa TeKCTa U IMCTAHINS PeIAKTUPOBAHUSA

Oco00EeHHOCTH TEKCTOB Ha €CTECTBEHHOM s3bIKe. HEoqHO3HAUHOCTh HA BCEX YPOBHSX SI3bIKA.
OcCHOBHBIE 3a/laud aBTOMATUYECKOTO aHaliu3a TEKCTOB. VMcropuwdeckuit 0030p M pa3BHUTHE
NLP.

OCHOBHBIC TTOIXOABI K PEIICHUIO 3aJa4: IpaBWjia, HAIMKMCAHHBIC BPYYHYI0 M MAaITUHHOC
obydenue. OCHOBHBIE 3Tanbl 00padoTku TekcTa. O030p HHCTPYMEHTOB U OuOIMOTEK Jy1st NLP.
[Ipeno6paboTka TeKCTa: TOKEHU3AIMS U CETMEHTAIIUA.

MeTpuKku pacCTOSIHUS MEXIY CTpOKaMu M MexAy cioBamu. PaccrosHue JleBeHmTelHa.
Anroputm Barnepa —®@utiepa.

Hopmanu3zanust ciioB: CTEMMUHT, JIeMMaTH3aIus, MOp(oIoruueckue aHaaInu3aTophl.

Koprmyca TekcToB. Pycckosi3pIuHbIE KOPITYCA TEKCTOB.

3akon [{unda. 3akon Cron-cnona.

Tema 2. SI3pIK0BbIE MOI€JIM U BEKTOPHASI CEMAHTHKA

CemanTuka B TMHTBUCTHKE. CEMAaHTHUYECKHUE POIU U OTHOIIEHUS MEKTY CIOBaMU. Te3aypychl,
WordNet.

N-rpammsl. eprnekcus. Metoasl criiaXuBaHus, TUHEMHAs UHTEPIIOJIALUS.

[IpumeHeHue A3bIKOBBIX MOZEIIEH: MPeCKa3aHe BBOIA, UCTIPABICHUE OIIMOOK MPaBOMUCAHUS,
pacrio3HaBaHUE PEYH, IOPOKIECHUE TEKCTA.

HuctpuOyTuBHas runote3a. BektopHas ceMaHTHKa. MeTpUKH B BEKTOPHBIX MPOCTPAHCTBAX,
KOCUHYCHAasl Me€pa CXO/CTBA.

Mertpuka cOBMECTHOM BcTpedaeMocTh. Menok cioB. BeKTopHoe npencTaBieHue JOKyMEHTA.

Tema 3. IlpeacrasiieHne ¢JIOB B BU/Ie BEKTOPOB MaJIOi pa3MepHOCTH

[IpeacraBieHne 0B B BUIE BEKTOPOB Maiol pasMepHOCTH. CHHTYISIPHOE Pa3jIoKeHHE.
Konnermust am6enunra. Pons sMOepnuara B riryookoM odydyenuu. Upstream n downstream



3amaun. 3amaqnself-supervising learning.
AnroputmWord2vec, Bapuantsl Skip-Gram uCBoW. Anroputm FastText. [IpenoOydennnie
MOJIETH SMOEITUHTOB.

Tema 4. 3ana4uu pa3MeTKH TEKCTA U CKPbIThble MAPKOBCKHE MOIeIH

Pa3meTka 1o yactsam peun.
M3BneueHrne NMEHOBAHHBIX CYH.IHOCTGﬁ KaK 3aaa4a pasMCTKHU.
CKpBITBIe MAapKOBCKHEC MOJCIIN, UX JOCTOMHCTBA U HCAOCTATKHU.

Moaudukaimuu CKpbITBIX MaPKOBCKUX MOJIETIEH.

Tema S. PekyppenTHbie HeilipoHHbIe ceTu B NLP

NLPSeq2seqzanaun B miyookoM oOyudeHHMH. 3ajada OMNpEJeJCHUsS TOHAJIBHOCTU TEKCTa.
MamuHHbIA nepeBoA. 3ajada BbISABICHUS MMEHOBAHHBIX CYLIHOCTEH W 3ajadya BbIIEIEHUS
4acTeu peyn.

Pexyppentnsie Heliponnblie cetu (RNN). IlocTpoeHne HelipoHHBIX ceTel Ha 6a3€ apXUTEKTYPbl
RNN.

PexyppenTHas sueiika LSTM. PexyppenTtHas sueiika GRU.

Mopnens ELMo.

Tema 6. Mexanu3m BHuManusi, BERT

Mexanu3m Baumanus B NLP. Apxurekrypa Transformer. Multi-head attention, cross-attention.
MonensBidirectional Encoder Representations from Transformers (BERT). IlpenoOyuennbie
peanu3anuu Ha 6aze BERT, nooOyuenne mozaeneii Ha 6aze BERT. [Iponenypa muctmmisuuu u

moznenb DistilIBERT. Monens RoBERTa.
[Iponenypsl pre-training u fine-tuning.

Tema 7. Bojbline JUHIBUCTHYECKHE MOIEIH



Mognens GPT (Generative Pre-Training). ABtoperpeccuonusiii transformer decoder u
OCOOEHHOCTH HWCIIOIB30BAHUSL apXUTEKTYypbl 3amadu Transformer B 3amade S3BIKOBOTO
MOJICTTUPOBAHUS.

bonpmme nunreuctuueckue wmoxpenu (LLM). Buasl OonbIIMX — A3BIKOBBIX MOJIEIEH.
Ocob6ennoctu LLM, oneshortlearning, fewshortlearning. I[TpoMnT-uHXEHUPUHT, TEXHHUKA
nenouku paccyxaennil. Texunka (ChainofThought), bioknort (Scratchpad).

0630p coBpemeHHbIX LLM.

Tema 8. Texnonorum padorsl ¢ LLM

[Tponenypa obyuenust LLM. Proximal Policy Optimization gyissLLM.

Haracets! s o0yuenus LLM.

Metonbl oueHku kadectBa LLM.

Vnyumennsie metoasl o0yuenus LLM, apantepsi. LORA: Low-Rank Adaptation nnsLLM.
Ksantuszanus missLLM.

[Tpob6nema ramumonmuanuii yLLM u apxutekrypaRetrieval Augmented Generation (RAG).



5.2. Y4yeOHO-TeMaTHYECKHUH ILJIAH

TpynoeMkocTs B yacax

Konrakrnas pabora -

No HaunmenoBanue teM(pa3zaennon) AynutopHast pabota Camocros-
n/n JCLUTUTMHBI Bcero CemuHapsl, TeNlbHAs
Oo1as,
Jlekuu | mpakTuyeck- pabora
B T.U..
Ye 3aHATHS

1 Bsenenue B NLP, 6a3zoBas 13 3 1 2 10
00paboTKa TeKCTa M TUCTAHIIUS
PEIAKTUPOBAHUS

2 | SI3bIKOBBIE MOZIETN U BEKTOPHAs 12 3 1 2 9
CeMaHTHKa

3 [IpencraBienue cioB B BUJIE 13 3 1 2 10
BEKTOPOB MAJION Pa3MEPHOCTH

4 3aja4un pa3MeTKU TEKCTa U 12 3 1 2 9
CKPBIThIC MAPKOBCKHE MOJICITH

5 PexyppeHTHBIE HEPOHHBIE CETH B 14 5 1 4 9
NLP

6 Mexann3m BaHuManus, BERT 15 5 1 4 10

7 BoinbIue TMHrBUCTUYECKHE 15 5 1 4 10
MOJICITH

8 | Texnomnoruu padots ¢ LLM 14 5 1 4 9

Hroro 108 32 8 24 76

@DopMBI TEKYIIIETO KOHTPOJISL yCIIEBAEMOCTH COTIacHO yueOHoMy miany: KonTpoabHasi pa6o-

Ta.

10




5.3. Coaepxkanue ceMUHAPOB

HaumenoBanue Tem (pa3aesioB) TUCUMIIIHHBI

Hepeqeﬂb BOIIPOCOB J1JIsA 06cy>lc)1e1mﬂ Ha CeMHUHapaXx, MPAKTUHYICCKUX 3aHATUAX

®opmbI
3aHATHH

MpOBECACHUSA

Tema 1. Beenenne B NLP, 6a3zoBas 00paboTKa TeKCTa U AUCTAHINS PEIAKTUPOBAHUS

1. Kakue ocHoBHble 3anaun pemaer NLP u kakue sTanbel 0OpaOOTKH TEKCTa BbI
MOYKETE BBIACIUTH?

2. B yem pazHuiia MeX1y CTEMMHUHIOM U JiemMmaTu3aiuen? Kakoii u3 3Tux MeToaoB
BbI OBl HICTIONB30BAIIH [T PYCCKOS3BIYHOTO TEKCTA U ITOYeMy?

3. Yro Takoe paccTosHue JIeBeHIITEIHA U B KAKMX CUTYalUSX OHO ITOJIE3HO?

4. Yto o3nauaet 3akoH L{unida B konTekcre NLP u xak oH npumensercs?

HNuTepakTBHAL

dopma.
0 PELICHHIO

[IpakTukym
3a1a4
[0 TEMATHUKE 3aHATUSA

B MaJbIX  TpyIImax
(2-4 CTY/ICHTA)
u KOJIJICKTUBHOE

o0Cy>KIeHHEe pelIeHu .

Tema 2. SI3bIKOBBIE MOZIENIN U BEKTOPHAS! CEMAHTHKA

1. Yro Takoe N-rpaMmbl U Kakasi UX poJib B SI3bIKOBBIX MOJEISAX ?

2. Kakne MeTpuKH HCHONB3YIOTCS JJII U3MEPEHUS CEMAaHTHYECKOW ONM30CTH B
BEKTOPHBIX IIPOCTPAHCTBAX?

3. Yem omnyarorcst metoapl Skip-Gram u CBoW B kontekcte Word2vec?

4. Kakas ponb y WordNet B SI3bIKOBBIX MOJIENISX M B U€M €r0 0COOEHHOCTH?

WNHTepakTuBHas

dbopma.
M0 PEIICHHIO

[IpakTukym
3a1a4
[0 TEMAaTHUKE 3aHATUs

B MalbIX TIpymmnax
(2-4 CTY/ICHTA)
" KOJUICKTHBHOE

00CyKI€HHE PELLICHUN.

Tema 3. IIpencraBieHue caoB B BUAE BEKTOPOB MAJION pa3MEPHOCTH

1. Yto Takoe sMOEIIMHT CJI0BA M KAKOBA €T0 POJIb B TITyOOKOM 00y4eHUH?

2. Kak pa6oraet anroputm Word2vec? B yem pazuunia mexay Skip-Gram u CBoW?
3. Kakue ectb npenoOy4eHHbIE MOJIENIN SMOSAIMHIOB U JJIS1 KAKHUX 3324 UX MOXKHO
HCIIOJIb30BAaTh?

4. Kakoe 3HaYeHHE UMEET CUHTYISIPHOE Pa3lIoKeHHE NP MPEICTaBICHUH CIOB B
BHJIE BEKTOPOB?

WHTepakTuBHAs

dbopma.
M0  PEUICHUIO

[IpakTukym
3a/1a4
M0 TEMAaTHUKE 3aHSATHUs

B MalbIX  Tpynmax
(2-4 CTyJIEHTA)
" KOJJIEKTUBHOE

00cCyKIIeHHEe peleHu .

11




Tema 4. 3agaun pa3METKH TEKCTa U CKPBIThIE MAPKOBCKHE MOJIENH

1. Yro Takoe pa3MeTKa 10 4acTsIM pedH U 3a4eM oHa HyxHa B NLP?

2. B ueM OCHOBHBIE IIPEUMYILECTBA U HENOCTATKU CKPBITBIX MAPKOBCKUX MOJEJIEH
JUISL pa3METKH TeKcTa?

3. Kakne monudukanuy CKpeITBIX MApKOBCKUX MOZENEH BbI 3HAeTE U Ui KaKUX
3a/1a4 OHU MOTYT OBITh TIOJIE3HBI?

4. Kak n3Ble4eHrne NMEHOBAHHBIX CYIIIHOCTEH CBSA3aHO C 3aa4eii pa3MeTKH TeKcTa?

WNHTepakTuBHAs

dopma.
0  pCIICHHIO

[IpakTukym
3a1a4
[0 TEMaTUKE 3aHATUSA

B MaJbIX TIpymmmax
(2-4 CTY/ICHTA)
u KOJUIGKTUBHOE

o0cy>KeHHe peleHuH.

Tema 5. PexyppeHTHbIe HEHpOHHBIE ceT B NLP

1. B yem ocHoBHOe omiinune mexay RNN, LSTM u GRU?

2. Kakue 3amaun B NLP MoxxHO pemiath ¢ oMOIIb0 Seq2seq Mojenel Ha 0ase
RNN?

3. Yto takoe monenb ELMo u B ueM ee mpeumyliecTsa nepes KiacCUYECKUMHU
RNN?

4. Kakue npo06iaeMbl MOTYT BO3HUKHYTH IpH ucrosnb3oBanud RNN B NLP u kak ux
MOKHO PEINTh?

NnTepakTuBHas

dbopma.
0 PEIICHHIO

IIpakTukym
3a1a4
[0 TEMAaTHUKE 3aHATUSA

B MajblX Trpymnmnax
(2-4 CTY/ICHTA)
u KOJIJICKTUBHOE

00CyXJIeHHE PELICHUH.

Tema 6. Mexann3m BHuManust, BERT

I. Uro Takoe MeXxaHHW3M BHUMaHUSI M KaK OH HCIIOJIb3YETCSd B apXUTEKType
Transformer?

2. Kak pa6oraer monens BERT u B ueM ee OCHOBHBbIE NMpPEUMYIECTBA Tepe
JIPYTUMU apXUTEKTypaMu?

3. Yro Takoe mporenypsl pre-training u fine-tuning B KOHTEKCTE pabOTHI C MOJEIIAMU
Ha 0aze BERT?

4. Kakue cymiecTBytoT npeaodydeHHble peanuzanuu Ha 6aze BERT u mis xakux
3a]1a4 OHU MOTYT OBITH UCTIOIH30BAHBI?

WNHTepakTuBHas

dbopma.
M0  PEeUICHUI0

[IpakTukym
3a1a4
[0 TEMAaTHUKE 3aHATUsA

B MaJblX Tpynmax
(2-4 CTyJEHTA)
" KOJIGKTHBHOE

00CyKIeHHE pEeILEeHUH.

Tema 7. bonpline TMHTBUCTHYECKHAE MOAEIIN

1. Yro Takoe bonbmme nuareuctuueckue moaenu (LLM) u B yeM ux OCHOBHOE
MPEUMYIIECTBO?

2. Kakue TeXHUKH U METO/bI UCIIOJIb3YIOTCS AJIsl yiydieHus: pabotsl ¢ LLM?

3. Yro Takoe MpOMIT-UHXEHUPUHT U KaK OH MOXET OBbITh MPHUMEHEH B KOHTEKCTE
LLM?

4. Kaxue npo6iemMbl MOTYT BOZHUKHYTB ITPU paboTe ¢ 0OIbIINMH JINHTBUCTHYECKHU-
MU MOZEIISIMU U KaK UX MOYKHO PEIINTH?

NHTepakTuBHAs

dhopma.
0  PEUICHUI0

[IpakTukym
3a1a4
[0 TEMAaTHUKE 3aHATUs

B MajeplX TIpynmax
(2-4 CTY/ICHTQ)
u KOJIJICKTUBHOC

00Cy>KIIeHHE pelleHu .
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Tema 8. Texnonoruu padotsl ¢ LLM

1. Kakue MeTobl HCTIONB3YIOTCS NIl OIIEHKH KauecTBa pabOThl OOJIBIINX JTMHTBH-
CTUYECKHUX MOJIEei?

2. Yto Takoe METOABI aAaNTEPOB U KaK OHU IPUMEHSIOTCA B KOHTekcTe LLM?

3. Uto Takoe npobnema ramumonuHanuii y LLM u kak apxutektypa RAG nmomoraer
€€ peInTh?

4. Kakue TeXHUKU KBAaHTU3AIIMU MOTYT OBITh PUMEHEHBI JTsl YIIy4IIeHHUS paOOThI
LLM?

WNHTepakTuBHAs

dopma. [TpakTukym
M0 pEImeHuIo 3a/ad
[0 TEMaTHKe 3aHATHs
B MalbIX TIpymnmax
(2-4 CTY/ICHTA)
" KOJJIEKTHBHOE
o0CyXJIeHHE PEeLIeHUH.

13




6. Ilepedyenb yueOHO-MeETOAMYECKOT0 OOeCHeYeHHUS ISl CAMOCTOSATEIbHOI PadoThI

OﬁyanOIIII/IXCH o INCIOUIIJIMHE

6.1.

(GopMBbI BHEAYTUTOPHOI CaMOCTOATEIbHON Pad0OThI

Hepequb BOIIPOCOB, OTBOAUMBIX Ha CAMOCTOATECJIBHOC OCBOCHHUE NUCHMUILVIMHDI,

HaumenoBanue Tem (pa3aesoB) TUCUMILIIHHBI

Hepeqenb BOIIPOCOB, OTBOAUMBLIX HAa CAMOCTOATEJIBHOEC OCBOCHUE

®opMbI BHEayAUTOPHOM
CaMOCTOAITEJIbHOM pado-
ThI

Tema 1. Beenenue B NLP, 6a3zoBast 00paboTKa TeKCTa U AUCTAHLIUSA P

€AKTUPOBAHHUS

Kak BIMSIFOT CTOI-CIIOBa Ha KaueCTBO aHAIM3a TEKCTa, U KaKHE METOJbI MX
UACHTU(DUKAIINY CYIIECTBYIOT?

Kakune ocHOBHBIE ATallbl IPEABAPUTEIBHON 00paOOTKH TEKCTa BBI ObI BBIIICIIVIIH,
Y TIOYEeMY KaXKIIbIi U3 HUX BayKEH?

PaGora ¢ yueOHol nmuTepa-
Typoii. Pemenne TUIIOBBIX
3agay. Pa30op Bompocos
[0 TeME 3aHATUA. Boinom-
HEHHE JOMAaIITHUX 3aJaHuI
K KOXJIOMY 3aHSTHIO.

Tema 2. SI3bIKOBBIC MOJICNIM M BEKTOPHAsI CEMaHTUKA

Kak BekTopHOE mpeacTaBieHHE JOKYMEHTA OTIUYAETCS OT BEKTOPHOTO Mpej-
CTaBJICHUS CJIOBA, U B KAKUX 3a/1a4aX OHO MPUMEHSETCS?

Kakue ocHOBHBIE METOMIBI CIiTaskUBaHUsI N-TpaMM Bbl 3HAE€TE U KaK OHU BIMSIOT
Ha KauyeCTBO SI3BIKOBOM MOJIEIN?

Pabota c yueOHol nuTepa-
Typoil. Pemenrue TUIOBbIX
3aga4. Pa30op BompocoB
1o TeMe 3aHATUA. Boimo-
HEHUE IOMAIlIHUX 3a1aHuH
K K&KIOMY 3aHSTHIO.

Tewma 3. HpeHCTaBHeHI/IC CJIOB B BUJIC BEKTOPOB MaJjoun pa3MEpHOCTH

Kak mpoucxomut npouecc oOyuyeHHUs] SMOEIAUHIOB, U Kakue (akToOpbl MOTYT
BJIMSITH Ha KQU€CTBO MOJIyYEHHBIX BEKTOPOB?

Kakue anbrepHaTHBHBIE METO/IbI IIPEACTABIEHUS CJIOB B BEKTOPHOM MPOCTpaH-
cTBe cymiecTBytoT momumo Word2vec u FastText?

Pab6ora ¢ yueOHoii tuTepa-
Typo#. Pemenue TUIIOBBIX
3agay. Pa30op Bompocos
[0 TEME 3aHATHA. Bpimosn-
HEHUE JOMAIHUX 3a1laHAN
K K&KIOMY 3aHSITHIO.
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Tema 4. 3agaun pa3METKH TEKCTa U CKPBIThIE MAPKOBCKHE MOJIENH

Kakue npoGiemMbl MOTYT BO3HUKHYTh MPU pa3METKE TEKCTa, U KaK UX MOXKHO
MUHUMH3UPOBATh C IOMOIIBIO CKPBITHIX MAPKOBCKUX MOAEIEN?

B yem ocoOeHHOCTH PUMEHEHUS CKPBITHIX MAPKOBCKUX MOJIENIEH /1JIsl U3BJeye-
HUs UH(POpPMALIUKU U3 TeKCTa?

Pab6ora ¢ yueOHoii tutepa-
Typoii. Pemenne TUoBbIx
3agad. Pa30op Bompocos
Mo TeMe 3aHATHA. Beimon-
HEHHE JOMAIIIHUX 3aJIaHHI
K KOKIOMY 3aHSITHIO.

Tema 5. PexyppeHTHble HelipoHHBIE ceT B NLP

Kak Bnusier apxurektypa RNN Ha ctocOOHOCTh MOAENH 00y4aThCs JOITOCPO-
HBIM 3aBHCHUMOCTSIM B JIaHHBIX?

Kakue npo06ieMbl MOTYT BOBHHKHYTH IpH Mcnoib3oBanuu RNN B 3agauax NLP,
CBSI3aHHBIX C JVIMHHBIMU MOCJIEIOBATEILHOCTAMU?

Pabora ¢ yueOHoii tuTepa-
Typoil. Pemenne TUIoBbIx
3agad. Pa3bop BompocoB
10 TeME 3aHATUA. Boinon-
HEHHE JIOMAIlIHUX 3aJaHu’
K K&KIOMY 3aHSTHIO.

Tema 6. Mexaun3m BHuManus1, BERT

Kak MexaHu3M BHUMaHUs yllydlIaeT IPOU3BOIUTEIILHOCTh MOJIEIH B CPAaBHEHUU
¢ TpaguuuoHHbIMA RNN mi CNN?

B xakux ciydasx ucnonb3oBaHue mozenei Ha 6aze BERT moxer ObITh HEd(]-
(EeKTUBHBIM WM HEXKEJATeIbHbIM?

Pabora ¢ yueOHoii iuTepa-
Typoil. PemieHre THIOBBIX
3aga4. Pa30op BompocoB
10 TeMe 3aHsiTus. Beinon-
HEHHE JOMAaIITHUX 3aJJaHuN
K KQXKJIOMY 3aHSTHIO.

Tema 7. Boabpllne TMHIBUCTHYECKUE MOICIIN

Kakue ocHOBHBIEC BBI30BBI CYIIECTBYIOT IIPH pabOTe ¢ OOJIBITUMU JTMHTBUCTHYC-
ckuMH MopaeaaMu, Takumu kak GPT uian BERT?

Kakue Merombl MOXXHO HCIOJIB30BaTh JUIsl MHTEPIPETAUUA PAOOTHI OOIBIIMX
JIMHTBUCTUYECKUX MOJIEEH U MOHUMAaHUS UX PElIeHun?

PaGora c yueOHo# nmutepa-
Typoii. Pemienne TUIIOBBIX
3agay. Pa30op Bompocos
1o TeMe 3aHATHs. Beinon-
HEHHE JOMAIIIHUX 33JIaHHI
K KOKIOMY 3aHSITHIO.

Tema 8. Texnonoruu padots: ¢ LLM

Kakune metoasl ancaMOIMpOBaHHUS MOXKHO MCIIOJIB30BaTh ISl yydIleHus pado-
ThI ¢ OOJIBIIUMU JIMHIBUCTUYECKUMHU MOJEIIAMU?

B kakux NpuIoKeHHAX U CLIEHApUAX MCHoab30BaHue LLM MoxeT nmpuBecTH K
HaWIy4IlUM pe3yabTraram, 1 nouemy?

Pabota c yueOHol muTepa-
Typoil. Pemenne TUIoBbIx
3agad. Pa3bop Bompocos
o TeMe 3aHATUA. Boinon-
HEHHE JIOMAIlIHUX 33JaHu’
K K&KIOMY 3aHSTHIO.
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6.2. IlepeyeHb BONPOCOB, 321aHU, TEM JJIsl MOATOTOBKH K TEKYIIEMY KOHTPOJIIO

IIpuMepHBIe BONMPOCHI K KOHTPOJIbLHOI padoTe

1. Kakue oCHOBHBIE BBI30BBI W MPOOJIEMBI CYIIECTBYIOT B OOpaOOTKE TEKCTOB Ha
€CTECTBEHHOM SI3bIKE?

2. Kaxkue daxTtopsl BnusitoT Ha 3¢ deKTuBHOCTh Mozesieir NLP?

3. Kakue sTanbl 06pabOTKH TEKCTa BaXKHBI JJIsI TOCTHXKEHHS BHICOKOTO KauecTBa aHaIu3a?
4. Kak MOXXHO MPUMEHHUTh MAITMHHOE 00yYEeHHE /111 aBTOMAaTHYECKOTO aHaIN3a TEKCTOB?

5. Yro Takoe O6anaHCc MEXAy MpaBUIaMH, HATUCAHHBIMHU BPYYHYIO, U METOAAMH MAILIMHHOTO
oOydenust B NLP?

6. Kak BekropHasi ceMaHTHKa TOMOTAET B PEIICHUH 3a1a4 00pabOTKH TekcTa?

7. KakoBbI MpenMyIIecTBa UCIIOIb30BAHMS SMOEITUHTOB Mepe]] TPATUITMOHHBIMUA METOAAMHU
npe/ICTaBIeHUs TEKCTa?

8.  Kak MoxHO aganTupoBaTh npeaoOyueHHbIe SMOSIIUHTH /I KOHKPETHOU 3a/1aun?

9. B 4em OCHOBHBIE MPEUMYIIECTBA UCIOIB30BAHUS CKPBITHIX MAapKOBCKUX MOJENECH s
pa3MEeTKHu TeKcTa?

10. Kakue rmpo6aeMbl MOTYT BOZHHKHYTh TTPH UCTONIb30BaHUU RNN 1 Kak X MOYKHO PEIIUTh?
11. Kak MexaHu3M BHUMaHUS yIIy4IIaeT paboTy MOJeNIeH B 3ajauax 00paboTKH TeKcTa?

12. Kak BERT cpaBHuBaeTcs ¢ ApyruMu MojesIsIMU B 3aj1adax NLP?

13. Kak MO’XHO ONTUMHU3UPOBATSH Tporiecc fine-tuning moxaeneit Ha 6aze BERT?

14. Kakue BbI30BBI BOSHUKAIOT MPH padOTE ¢ OOIBITUMU JTUHTBUCTHUYECKUMHU MOJICTISIMU U KaK
UX MOXXHO TIPEOJI0NETh?

15. B yem npeumy1iecTBa 1 HEIOCTATKX UCTIOIB30BaHUS OONBIINX TUHTBUCTHYECKUX MOJIETIEH
JUISL pa3IMuHbIX 3a71a4 NLP?

16. Kakuve TeXHUKH MOXKHO HCIIOIb30BaTh NJIsi COKpAILECHUS 00beMa M YCKOPEHHs] padOThI
OOJBIINX TUHTBUCTHYECKUX MOJIEIIEH?

17. B Kakux NpUIIOKEHUSIX U CLIEHAPUSIX MCIOJIb30BAHUE AANTEPOB M KBAHTU3AIUU MOXKET
ObITH HanOoMee YPPEeKTUBHBIM?

18. B yem ommmmune NLP ot TpaaummionHO# 00paboTKU TEKCTORB?

19. Kakue MeToapl UCITONB3YIOTCS JIJI1 U3MEPEHUS KaUeCTBA A3bIKOBBIX MOJIEIIEH?

20. B xakux ciyqasix npelo0y4eHHbIE MOJIETTU AMOEIIMHTOB MOTYT HE OBITh 3(P(HEeKTUBHBIMU?
21. Kak BiusieT KauecTBO pa3MeTKH Ha o011yt0 3(hPEeKTUBHOCTH CUCTEMBbI 00pa0OTKH TeKCTa?
22. Kakue anbTepHATUBHBIE METOABI PA3METKH TEKCTa CYIIECTBYIOT MOMHUMO CKPBITBIX
MAapKOBCKHX MOJIEIICH?

23. B yem omimnumne mexkny LSTM u GRU, u kakoe n3 HUX my4ine noaxoaut s NLP?

24. Kakue MeTo/bl MHTEpIpeTauuu padboThl OOJIBIINX TMHIBUCTHYECKUX MOZENIEH BbI 3HaeTe?
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25. Kakue MeTobl ajlanTaliiy U ONITUMH3AIUHU CYIIECTBYIOT IS YIIy4IIeHUs paboThl OONBIINX
JUHTBUCTHYECKUX MOeNen?

26. Kakne npo0iaemMbl BOSHUKAIOT MPU UCIIOJIb30BAHUH Te3aypycoB B NLP?

27. Kak  pekyppeHTHbIE  HEHpPOHHBIE CETH  pemawT mnpobdieMy  00pabOTKu
MOCJIEI0BATEIbHOCTEMN?

Kpumepuu 6annvHotl oyenku pasziuyHvlx Gopm meKyujeco KOHMPOIs YCNnedaemocmu
cooepolcamcss 8 COOMBEMCMEYIOWUX — Memoouyeckux  pexkomenoayusx  Kagheopwi
uckyccmeenno2o unmennekma Daxkynvmema UHGOPMAYUOHHBIX MEXHONOSUN U AHATU3A
OONLUIUX OAHHDBIX.
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7. OOHJ OLEHOYHBIX CPEACTB JJIs NMPOBEAeHUSI MPOMEKYTOUHOM aTTecTalun 00y4ya-

IOIMUXCA IO JUCIUIIJINHE

[lepeueHb KOMIIETEHIINI C YKa3aHUEM MHANKATOPOB UX JOCTHKEHUS B MPOLECCE OCBO-
€HUs 00pa30BaTENIbHOM MPOTpaMMbl CONEPKUTCS B pasnene 2. Ilepeuensv nuanupyemvix pe-
3YILIMAMO8 0C80EHUS 00PA308AMENLHOU NPOCPAMMYL (NepeyeHb KOMNEemeHyull) ¢ YKa3anuem

MH@MKCH/I’ZOPOG‘ UX OOCMUINCEHUS U NJIAHUpPYyeMblX pe3yibnianmoes O6yll€Hu}l no OMCI/;Z/H’UZMHe

Tunosble KOHTPOJBbHBIC 3a/laHUSl UJIU MHBIC MaTepHallbl, HCOﬁXO}II/IMbIe AJIA OHCHKH

UH/IMKATOPOB JOCTUKEHUS KOMIIETCHIMA, YMEHUI U 3HAHU A

IKII-1 Crioco0HOCTh aHAJTU3UPOBATH (PMHAHCOBYI0 HH(POPMALMIO ISl TOJyYeHUS
MPOrHO30B KOMMEPYeCKUX, IPOMbILIJICHHBIX U JKOHOMUYECKHUX YCJIOBUM C LEJIbI0

NPUHATHSA YIPABJIEHYECKHX PellleHU ¢ NpuMeHeHueM TexHosoruii U

1) lemoHcTpHpyeT 3HAHHE HOPMATHBHO-NIPABOBOI0 PeryJMpoOBaHMs, IPUMEHsieT CTAH-
AApPThl PACKPbITUSA (PUHAHCOBOH MHGOPMALUM M METOAMYECKUN MHCTPYMEHTapHuil, uc-

N0JIb3yeMblii B polecce aHAJIU3a (PMHAHCOBOI HH(pOpMaLIUK

Pe3yabrarsl 00yueHusi (yMeHHsI U 3HAHHS), COOTHECEHHbIE ¢ HHAUKATOPAMHM T0CTHKECHUS

KOMIICETCHIIMH

3HaTh: aNTOPUTMbI U OUOIUOTEKHU JIJIsi 00paOOTKM TEKCTA Ha €CTECTBEHHOM $I3bIKE B 00JIACTH

00paboTKH OOJIBIIUX JAHHBIX

YMeTh: UCTIONB30BaTh ANTOPUTMBI U OUOIHUOTEKU IJisi 0OpabOTKU TEKCTa Ha €CTECTBEHHOM

sI3bIKE MPH 00pa0OTKe OOIBIINX JAHHBIX

TunoBble KOHTPOJIbHBIC 3aJaHUA

[Tpumennte Hadoop u MapReduce nins 00paboTku u aHanu3a 00JIb1I0T0 TEKCTOBOTO JaTaceTa.
Peanu3zyiiTe anroputm, KOTOPBIi MO3BOJISET IPOBECTH CTATUCTUUECKUN aHAIM3 TeKCTa (Hampu-
Mep, YaCTOTHBIN aHAIU3 CIIOB).

2) Hcnoab3yer coBpeMEeHHbIe METOAbI M TEXHOJOrHH cOopa, o0OpadoTkM W aHaJIU3a

(puHaHCOBOI HHPOPMALINH ¢ LeJIbI0 PA3PA0OTKU U MPUHATHS YIIPABJeHYECKUX pelleHu i

Pe3yabTarsl 00yueHusi (yMeHHsI U 3HAHMS), COOTHECEHHbIE ¢ UHAUKATOPAMM T0CTHKEHUS

KOMIICTCHIIUHU
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3HATh: METOIOJIOTHUH aHAJIW3a PE3yJIbTaTOB 00paOOTKH OONBIIUX TAHHBIX TP PEIICHUH 3a71a4

00pabOTKH TEKCTa Ha €CTECTBEHHOM SI3BIKE

YMmerb: ynpaBiasaTh 00pabOTKON OONBIIMX JAHHBIX MPU PEIICHUH 3a/1a4 00paOOTKHU TEKCTa Ha

CCTCCTBCHHOM A3BIKC

Tunosblie KOHTPOJBbHBIC 3a/ITaHUSA

Co3znaiite miaH TeCTUPOBAHUSI MOjeieil 00padOTKU TEKCTa HAa €CTECTBEHHOM S3bIKE, pa3pa-
OOTaHHBIX JJI1 PabOTHI ¢ OOJBIIUMHU JaHHBIMU. BKiltounTe B 11aH BBIOOP TECTOBBIX JIaHHBIX,
ONpeesICHNE KIIFOUEBBIX METPUK ISl OLICHKU MOJIEJIEN U MPOLEAypy CPAaBHEHHUS PE3yIbTaTOB
PAa3JIUYHBIX MOJICIJIEH.

3) lIpumeHsieT coBpeMeHHbI€ TEXHOJIOTHU 00Pa0OTKHU aHAJIU3A JAaHHBIX U MH(pOpPMAaIUH,

BRJIKOYasl TEXHOJOINHA HCKYCCTBEHHOTI'0 HHTECJIJICKTA

Pe3yabTarsl 00yueHusi (yMeHHsI U 3HAHHS), COOTHECEHHbIE ¢ HHAUKATOPAMHM T0CTHKECHUS

KOMIICTCHIIMH

3HATh: TOJIXO/bI K BHITIOJIHEHUIO aHATUTHYECKUX MCCIIEIOBaHUI B 001acT 00paboTKu 60IIb-

MNX JAaHHBIX Ha CCTCCTBCHHOM A3BIKC

YMeTh: BBITIOTHATh aHATUTHYCCKHUE HCCIISIOBAHMUS B 00JIacTH 00pabOTKU OOJIBIITNX JaHHBIX Ha

CCTCCTBCHHOM A3BIKC

TunoBble KOHTPOJIbHBIC 3a/IJaHUA

[IpumenuTe meToAbl 0€3 ydHTeNs JUisi TPYNIUPOBKH TEKCTOB MO CXOKECTH COACpPIKAHUA.
Ouenunrte pe3ynapTaThl KIAaCTEPU3ALMN U UHTEPIPETUPYUTE MOTYUEHHBIE KIACTEPHI, BbIACIISSL

OCHOBHBIC TCMbI H XAPAKTCPUCTHUKH KAKJIOI'O KJIaCTCpa.

IKII-3 Cnoco6HOCTH MPOBOAMTH AHAJIU3 00JIbIIUX JAHHBIX ¢ MCI0JIb30BAHHEM

CyllleCTBlelHEﬁ B Opranu3anuu MeTOIlOJIOFI/I‘leCKOﬁ U TeXHOJOTHYeCKOM

HHPPACTPYKTYPbI

1) IToaroraBjmBaeT JaHHBbIE J1JI51 IPOBeIeHNUsI PA0OT IO HCCJIEI0BAHNIO 00IBIINX TAHHBIX:

H3BJICYCHHE, IPOBEPKA, OUUCTKA, arperainusa U OICHKa

Pe3yabTarhl 00yyeHus (YyMeHUsI U 3HAHUS), COOTHECEHHbIE ¢ UHANKATOPAMM J0CTHKEHUSA

KOMIICTCHIIUHU
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3HaTh: OCHOBHBIE IOHATHS B chepe 00pabOTKM TEKCTa HA €CTECTBEHHOM SI3bIKE

YMmeTh: onpenenath U GopMyIrpoBaTh 3a1a4y 10 00pabOTKe TEKCTa Ha €CTECTBEHHOM SI3bIKE

B KOPPEKTHBIX TEPMHUHAX

TunoBble KOHTPOJIbHBIC 3a/1aHNA

Kakre ocHOBHBIE METONbI MPEMPOLIECCHHTa TEKCTa BbI ObI MCIOJIB30BAIN MEPE aHATU30M?
[IpuBenuTe MpUMEpPHl HECKOJIBKUX METOAOB M OOBSICHUTE, Il KaKWX 3a/lad OHM HamOoiee
3G (HEKTUBHBI.

2) Hcnoab3yeT cOBpeMeHHbIe MeETO/bl, CTAHIAPTbl, HHCTPYMEHTAJbHbIE CPeACTBa H

SI3BIKHA IIPOTrPAMMHUPOBAHUA AJHA IIPOBCACHUA aHAJIHN3A JAHHbBIX

Pe3yabTarsl 00yueHnusi (yMeHHsI U 3HAHMS), COOTHECEHHbIE ¢ HHAUKATOPAMM J10CTHKEHHUS

KOMIICTCHIITMH

3HaTh: KiItoueBble (PEUMBOpPKU U OMOIMOTEKH AJIS pelIeHHs 3ajiady oOpabOTKM TEeKcTa Ha

€CTECTBCHHOM SI3BIKE

YMeTh: CTPOUTHh MOJAETH MO0 00pabOTKe TEKCTa HE €CTECTBEHHOM SI3BIKE C MCIOIh30BAHUEM
COBpPEMEHHBIX ()pEHMBOPKOB U OMOJINOTEK

TunoBbie KOHTPOJILHBIE 3aAHUSA

[Tpumenute npenoOyuennyro moaens BERT mis pemenus 3amaun kiaccupuKammy TEKCTOB.
OrneHuTe Ka4ecTBO pabOThI MOJICNIN U CPABHUTE €€ C pe3ybTaTaMu JPYTUX METO/IOB, KOTOPHIE
BbI [IPUMEHSLIA PAHEE.

3) UnTepnperupyer U BU3yaJu3HpyeT 0oJiblIMe JaHHBbIC, MOJY4YEHHbIE B pe3yJbTare

aHaJ/In3a B COOTBCTCTBUH LEJIAMHU HCCJICA0OBAHUA

Pe3yabrarsl 00yueHusi (yMeHHsI U 3HAHHS), COOTHECEHHbIE ¢ HHAUKATOPAMHM 10CTHKEHUS

KOMIICTCHIINHA

3HaTh: TCPMHUHOJIOTHIO 3aaa4 I10 O6pa6OTKG TEKCTa Ha €CTECTBEHHOM S3BIKE M CIIOCOOBI €€

MIOITYJIIPHOTO U3JI0KEHUS

YMeTh: Ipe3eHTOBATh PE3YJIBTATHI IOCTPOCHUS MOACIICH /TSl 00pabOTKH TeKCTa Ha €CTECTBEH-

HOM $I3bIKE B OMYJISIpHOU popme

TunoBble KOHTPOJIbHBIC 3a1aHUA

CoznaiiTe BU3yalu3alMIO PE3yAbTaTOB KiIacCHU(pUKAUKA TeKCTa (HAIPUMEp, MO3UTHBHBIC U
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HETaTHUBHBIE OT3bIBbI) C TIOMOIIBIO 00J1aKa TETOB WJIH TETIOBOM KapThl. OOBSICHUTE, KaK MOJIENb

OIIPCACILACT TOH TCKCTA U KaKUC CJIOBA UJIN (1)pa351 HanoOoJee BIUITCIbHBI JJIA Knaccmbmcaupm.

Ilpumepvl npakmuxo-opueHmupoEaHHbvIX 3a0aHUIL

3ananue 1.IIpoBenure 4acCTOTHBIN aHAIU3 JIEMMATU3UPOBAHHOIO KOPITyca: cOCTaBbTe TOM-2(0
HanboJiee YaCTOTHBIX TOKEHOB (MOCIE yJaJeHUs CTOI-CJIOB) M TaONUIy ¢ UX aOCONIOTHOM
U OTHOCUTENbHOM yacToToil. OLIEHHTE, COOTBETCTBYET JIM PACHpPEEICHHE YacTOT 3aKOHY
Hunda: nocTpoiiTe onucaHue 0XKUJIAEMON KPUBOM paHI—4acTOTa U CPABHHUTE C PEabHBIMU
JTaHHBIMH BBIOOpKH. CienaiTe BEIBO O MPUMEHUMOCTH 3aKOHA K JAHHOMY THITY TEKCTOB.
3ananue 2.JIpencrasere Tpu qoxkymenTa (oopamienus) B Buae TF-IDF Bexkropos. JlokyMeHTHI:
D1 = «Tpebyto Boimaty mo crpaxoBomy ciaydaro KACKO, npousomieniemy 15 deBpansy; D2
= «[Ipoury BepHYTh CTPAXOBYIO MPEMHUIO MIPU JOCPOUHOM pactopxkeHnun goroopa OCAIOx;
D3 = «llpomy mpou3BecTHu mepepacué€T CTPaxOBOM MPEMHH IO JIOTOBOPY CTPaxOBAHMS
UMYIIIECTBa». DTaJOHHBIE Kareropuu pucka: R1 = «cTpaxoBas BwIuiata», R2 = «Bo3Bpar
npemun», R3 = «wu3meHeHnue ycnoBui». PaccumTailiTe KOCHMHYCHOE CXOJCTBO KaXKJIOTO
JOKYMEHTa C Ka)XXJOoW Kareropuei pucka (UCMOJIB3yHTE KIIOUEBBIC CJIOBA KaTETOpHil Kak
TICEeBJIOIOKYMEHTBI) U OTHECUTE KaXK/10€ oOpalieHue K HauboJsiee OJIM3KOM KaTeropuHu.
3aganue 3.Brimonnute pyunyro NER-pasMeTky ciieqyromniero HOBOCTHOTO TeKcTa B ¢popMmare
BIO-terupoBanus. HWcnonwsyiite Teru: B-ORG/I-ORG (opranuzanus), B-PER/I-PER
(nmepcona), B-LOC/I-LOC (mecto), B-DATE/I-DATE (mara), B-MONEY/I-MONEY
(nenexxnas cymma), B-PCT/I-PCT (mpouenr), O (BHe cymuoctr). TEKCT: CoBet nupekTopos
ITAO Taznpom 28 dheBpasist pUHSI pelieHre O BhITUIaTe TUBUACHIOB B pazMepe 51,03 pyOis
Ha akmuto. [Ipeacenarens npaieHus Anekceid Muiep COOOIIMII, YTO BBIpyYKa KOMIIaHUH
3a 2023 rox coctaBwmia 8,5 TpiH pyonein. Ananutuku CoepOank HBECTUIIMHM TTPOTHOZUPYIOT
pocT KoTHpPOBOK Ha MockoBckoi Oupske Ha 12% B mepBom kBapTtaine. [IpeacraBbre pesynabrar

B Bujie Tabauibl Token - Ter - Tum cymHocTH.

Ilpumepnuie eonpocel 011 O020MOBKU K 3auemy

NLPxkak onHa u3 BeyImux o0nacTeil HCKYCCTBEHHOTO MHTEIIEKTA.
EcTecTBeHHBI S3bIK KaK 0OBEKT aBTOMAaTHUE€CKOM 00paboTKH.
[onynspuslie 3agaun NLPu o01mue noaxo/ibl K X peIeHHIO.
[IpenBapurensHas 00paboTKa TeKcTa. PerynspHble BhIpaXKeHUs.

Al e

Cremmepsl, 1eMMaTU3aTopbl, MOPHOIOTHYECKUE aHATTU3ATOPHI.
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6. N-rpammsbl. J[ucTpubyTuBHas runore3a. Marpuiia COBMECTHOM BCTPEYaEMOCTH.

7. [IpumeneHue S3BIKOBBIX MOJIENEH: TMpelcKa3aHue BBOJA, HCIPABICHHUE OIMUOOK
PaBOMUCAHMUS.

8.  IIpoGiembl ¢ SI3BIKOBBIMHA MOJICITISIMU U UX PEIICHUS.

9. IIpobGnemsl ¢ Teramu; MOJAE3HOCTh ABTOMATUYECKUX aHHOTAIIHH.

10. CkpbIThle MAPKOBCKHE MOJCIH, UX TUTFOCHI U MUHYCHI.

11. Kmaccudukaiys TEeKCTOB: TOCTAaHOBKA 33]]a4l U METOJIBI.

12. HauBHsr1i1 OaiiecoBckuii knaccudukarop. [Ipobiemsl ¢ kinaccudukanuein TeKcTa.

13. AHanu3 TOHAJbHOCTH, U3BJICUCHUE ACTICKTOB

14. Meps! otenku cucteMbl NLP.

15. Tlouck nabopManuu. buHApHBIN MOUCK.

16. ITouck undopmanuu. O@pa3zoBbie 3aMPOCHI.

17. TF-IDF.

18. Jlekcuueckue 0a3bl fanHbix. WordNet —opranmu3zanus, creruduka, mpuMeHEeHHE.

19. Cemantnueckoe cxonctBo. HequctpuOyTHBHBIE METO/IBI.

20. Cemantuueckoe cxoactBo. @pazosskie 3anpockl. KocuHycHoe paccrosinue / mogpodue.
21. Python kak 13bIK IpOrpaMMHUPOBAHUS M HHCTPYMEHT ISl HanucaHusi npoekToB NLP.
22. BektopHas moaenb word2vec.

23. Bekropnas mogens BERT.

24. MammnHoe ooyuenue B HJIII.

25. 0630p RapidMiner u Orange.
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8. IlepeyeHb OCHOBHOM U IOTOJHUTEJIbHOM JIUTEPATYPbI, HEO0OXOTUMOI )15l 0CBOEHUSA

JTUCHHUILINHBI

OcHnosnas numepamypa:

1. BnaBankasi, Mapuna BuranbeBna Beenenue B si3piko3Hanue : YueOHoe nocooue / HoBocu-
OMpCKUil TocyIapcTBeHHbIN TexHu4Yeckuid yuusepcureT HoBocubupcek : HoBocubupckuii
rocyfgapcTBeHHbl TexHuueckuit yausepcutetr (HI'TY), 2019 416 c¢. BO - bakanaBpuar
https://znanium.com/catalog/document?1d=397618 ISBN 978-5-7782-3727-8. [BUK ID:
RU\{}infra-m\{}znanium\{} bibl\{} 1869260]

2. Banumena, O. H. Ilpuknagnas nuareuctuka : YdueoHoe nocooue / O. H. MBanurena
OnektpoH. gaH. MockBa : Pycaiince, 2024 235 c¢. Pexum pgocrtyma: book.ru
Internet access https://book.ru/book/953972 ISBN 978-5-466-06882-5. [BUK ID:
RU\{}bookru\{}bibl\{}953972]

3. Maxnuna, CBernana TeBenbeBHA JIMHTBHCTHMKA U CEMHUOTHKA : YUYCOHHK M MPAKTUKYM
s By3oB / C. T. Maxununa. OnexktpoH. naH. Mocksa : [Opaiit, 2026 260 c ( Bsic-
mee oOpaszoBanue ) URL: https://urait.ru/bcode/588682 (mara obpamenus: 22.01.2026).
Pexxum poctyna: DnexTpoHHO-OuOnMMoTeuHas cucrtema FOpailT, ans aBTOpHU3. MOJB30-
Bateneil https://urait.ru/bcode/588682 ISBN 978-5-534-14194-8 : 1339.00. [BMK ID:
RU2fURAIT2f588682]

Jlononnumenshan aumepamypa:
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Ilepeyenn pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH

«AHTEpHET», HE0OXOAUMBIX /1151 OCBOCHUS JUCHUILIUHBI

. OnekTpoHHass OubOmuoreka dunHancoBoro yHuBepcutera (Ob)  http://elib.fa.ru/

(http://library.fa.ru/files/elibfa.pdf)

2. DnexrponHo-0ubnuoreunas cuctema BOOK. RU http:// www.book.ru

© =N W

. DIEeKTpOHHO-OMOIMOTeYHAs cucreMa ”YHUBEpPCUTETCKAS oubnnoreka

OHJIAMHhttp://biblioclub.ru/

. ’JlemoBas OHJIAlH OonoIMoTeKa U3 1aTeaIbCTBA ” AnpnuHa [Ta0Onu-

mephttp://lib.alpinadigital.ru/en/library

DJeKTpOoHHO-OMONMHOTeUHast cucteMa u3narenbera ~Jlans https://e.lanbook.com/
O6pasosarenbHas mwiarhopma “FOPAM T https://urait.ru/

Hayunas snexkrponnas 6ubnmoreka eLibrary.ru http://elibrary.ru

. DIeKTPOHHO-OMOIMOTEeUHAS cucrema W3/1aTeNIbCTBA IIpocnekr
http://ebs.prospekt.org/books

. » HanimonanpHas anekTponHas oumdmuoreka http://H30.pdy/
10.

dunaHcoBas cpaBoyHas cucrema «DuHaHCOBBIN aupexTop» http://www.1{d.ru/
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10. MeToauueckue yKa3aHus sl 00y4aI0UIMXCH 10 OCBOEHHUIO TN CIMIIJIMHbI

OcHoBHbIE 3TaMnbl pabOTHI CTY/IEHTA IO AUCHUIITHHE O0padoTKAa TEKCTOB HA €CTECTBEHHbIX

A3bIKAX:

1. IlpenBapuTenbHasi OPUEHTUPOBKA B MOMJEXKAILIEM H3YYEHHIO YYEOHOM Marepuaje Io
IpOrpaMMme.

2. O3HaKOMJIEHHE C PEKOMEH0BAaHHOUN yueOHOM JIUTepaTypou.

3. CaymaHue ¥ KOHCHEKTUPOBAaHUE JIEKIUH, @ TaKe BBIIIOJIHEHUE APYTUX BUJIOB y4eOHOM

paboTHL.
4. IlnanupoBaHue CaMOCTOSTEIbHON paOOTHI.

5. O606menne n cuctemMaruzaiuss HHGOPMAIUHU, TOYEPITHYTON U3 JICKIIUH W MPOYNTAHHOU

JIUTEPATYPBL.
6. BbinonHeHne KOHTPOJIbHON PaOOTHI.

Pexomenoayuu no pabome c yuebHvIM Mamepuaiom:

1. Oco3HaBaiiTe HAIMYHBIA YPOBEHb MOJIYYEHHBIX BAMU 3HAHUIA.

2. B cutyanuu HEMOHMMAaHUS HY>KHO BBISIBUTH TOT IEPBUYHBINA YPOBEHb U (DaKTOPHI HETIOHU-

MaHUs, KOTOPBIE CTAJIA MPEMSITCTBUEM MOHUMAHUS TTOCIICAYIOIIETO.
3. 3agaBaiiTe camu ceOe BOIPOCHI U MBITAUTECh OTBETUThH HA HUX.
Pexomenoayuu no pabome na nexyuu u ¢ 1eKYUOHHLIM MAMEPUATOM.

1. OcHoBHas 3ajadya Ha JICKIIMM —OCMBICJIICHHE W3JIaraeMoro B HeWl Marepuana. s 3Toro
HEO0OXOMMO CIIylIaTh JIGKIIMIO C CaMOro Hayajia, He YIycKas OOIIMX, OPUEHTUPYIONINX B
Marepuase pacCyXJIeHU U yCTAaHOBOK JIEKTOPA.

2. B@J]CHI/IC 3anucen Ha JICKOUHW Ba’XHO M ITOJIC3HO JIA JIyUIICrO0 OCMBICIIMBAHHA MaTcpuaiia,

AJIA COXPpaHCHUA I/IH(I)OpMaIII/II/I, C OCJIBIO €C ﬂaaneﬁmero HCIIOJIB30BaHMA.

3. I[JIH o0JIeryeHus 3annucu PECKOMCHAYCTCA ITPUMCHATH COKPAIICHUA ITOBTOPAIOIIUXCA TCPMH-

HOB WJIM XOPOIIIO U3BECTHBIX MOHATHIA.
Pexomenoayuu no pabome c rumepamypou:

1. Eciu BO3HUKIIM 3aTpyAHEHMSI IPU Pa3bICKUBAHUH MaTepuasa, o KakoMy- J100 KOHKPETHOMY
BOMPOCY, CIEAYeT 0OpaTUThCSA K MPEIMETHOMY yKa3aTelio, Halle4yaTaHHOMY, KaK MpaBujo, B
KOHIIE KaXKJOT'0 JINTEPATYPHOIO UCTOYHHKA.
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2. [IpenmeTHbIN yKa3aTellb —3TO al(paBUTHBINA CIIMCOK OCHOBHBIX HAYyYHBIX MOHSATUHN (TEpMU-
HOB), COJIEpKAHUE KOTOPHIX PACKPHITO B KHUTE, PSIZIOM C TEPMUHOM CTOSIT 4nciia, 0003HavYaro-

e HOMECPaA CTPAaHUI, Ha KOTOPBIX U3JIOKCH MaTCpHUall, OTHOCﬂMHﬁCH K IdHHOMY IIOHATHIO.
PQKOMeHaaL;MM no 6blNOJIKHEHUIO KOHI’I’IpOJleOIJ pa607’l/Ibl.'

1. Ilepen BbIMOTHEHUEM KOHTPOJIBHON pabOTHI CTYAEHT JOJDKEH U3yYUTh COOTBETCTBYIOIIUE

pazzenbl yueOHOM TUTEpaTyphI.

2. KOHTpOJII)HYIO pa60Ty CTYACHT JOJI’KCH BBIIIOJIHATE CAMOCTOATCIIBHO, UCITOJIB3YA TC HABBIKU

U YMCHHU:A, KOTOPBIC IMOJYYUII Ha JICKIUAX U IIPAKTUYCCKHUX 3dHATUAX.

3. Tlpu 3aTpynHEHUAX, BOSHUKIIUX MPHU BBIMOJIHEHUH KOHTPOJIBHOU PaOOTHI, CTYIEHT MOXKET

I[MOJIYYHUTb KOHCYJIBTAIHUIO IIPCIIOaBaTCIIA.

CryneHTaMm TpU TOJATOTOBKE KOHTPOJIBHOM pabOTHl CIIEIYyET HCIOIB30BaTh HOPMATUBHBIC
nokyMeHTbl duHaHCOBOTrO YHHUBEpcUTeTa, MeTonuueckue peKOMEeHIaluU 0 IAHUPOBAHUIO
U OpraHu3allii BHEAYIUTOPHON CaMOCTOATENbHON pabOThl CTYJEHTOB MO 00pa3oBaTeIbHBIM
nporpaMmamM OakajlaBpyuaTa U Maructparypbl B OMHAHCOBOM YHUBEPCHUTETE, YTBEPKIICHHBIC
npukazoM dunynuBepcutera or 11.05.2021 . Ne 1040/0 (cm. caiit ®duHaHCOBOrO YHH-
BEepCUTETA: Ha IMIaBHOW cTpaHuile pazaen ~Ham ynuBepcurer’— “Enunas mpaBoBas 0aza
dunynuBepcurera’— Opranuzanus yuyeoHoro npoiiecca”— “HopMaTuBHBIC TOKYMEHTHI 10

CaMOCTOsITEILHOM paboTe”).
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11. Ilepeyennb UHGPOPMANMOHHBIX TEXHOJIOTHIl, HCIOJb3YeMbIX NIPH OCYILECTBICHUHU
o0pa3oBaTe/IbHOI0 MpoLecca Mo AUCIHHUIJINHE, BKJIIOYas epedyeHb He00X0IuMoro

NnporpaMmMHOIo o0ecrneyeHHus1 U I/IH(l)OpMaIII/IOHHLIX CIIPAaBOYHbBIX CUCTEM

KoMmieKkT JIMIIEH3MOHHOTO MPOTPAMMHOI0 00ecleYeHus:

1. Python 3.8

2. Jupyter Notebook (Windows 10)
3. [Taket o¢uCHBIX TporpamMm

4. Kaspersky

CoBpemeHnHble pogecCHOHAJIbHBIE 0a3bI TaHHBIX U MH(POPMAIIMOHHbIE

CIIPAaBOYHbIC CUCTEMbI:

1. Uudopmarmmonno-npaBoBas cucrema «['apanT»

2. NadopmarmonHo-mpaBoBas cucrema «Koncynsrant [Lmrocy

3. DnektponHas >HIMKIoNeaus: http://ru.wikipedia.org/wiki/Wiki

4. Cucrtema xoMmriekcHOro packpeitust mHpopmaruu « CKPUH» - http://www.skrin.ru/

CeprudguuupoBaHHble MPOrPaMMHbIE U ANINIAPATHbIE CPEACTBA 3AIIUTHI

uHpopManum:

1. HE mpexyCcMOTpEHBI
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12. Onucanme MaTepuaIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM JJIS1 OCYHIEeCTBICHUS

o0pa3oBaTeIbHOIO MpoLecca Mo AMCHUINIHHE

1. YueOHasi aynuropusi JUisi IPOBEACHUS YUCOHBIX 3aHATUH, MPETyCMOTPEHHBIX MPOTrpaM-
MOi1, B TOM YHCJI€ TPYIIOBBIX U UHANBUIYATBHBIX KOHCYIBTAINMA, TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOUYHOM aTTECTallMU, OCHAIIIEHHAs! 000PYIOBaHUEM U TEXHHUECKUMU CPEACTBAMU
oOydeHwus: MeOeb ayTuTOpHast (CTOJBI, CTYIbS, JIOCKA ayIMTOpHAs ), HA0OP IEMOHCTPAIIH-
OHHOTO 000pyI0OBaHUs (MPOEKTOP, IKPaH)

2. KoMnboTepHBbIi KJIaCC 1715 TPOBEICHUS YICOHBIX 3aHATHH, TIPETyCMOTPEHHBIX TPOrPaM-
MOM, B TOM YHCJI€ TPYIIIOBBIX U UHAUBUIYAIbHBIX KOHCYJIbTALUNA, TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTallUU, OCHAIIEHHBIN 000PYy/IOBAHUEM U TEXHUYECKUMH CPEJICTBA-
MU 00ydeHHs: MeOenb ayIuTOpHas (CTOJBI, CTYNbs, JOCKA aylIUTOpPHAs), MEPCOHAIbHBIC
KOMITHIOTEPHI, HA0OP IEMOHCTPAIIMOHHOTO 000pYI0BaHHUS (MIPOEKTOP, IKPaH)
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