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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabovas nporpamma muctmmnabl (Moayns) «Natural Language Processing (O0paboTka
€CTECTBEHHOTO $3bIKA)» COCTAaBJIECHA B COOTBETCTBUH C (QelepalbHBIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICHIETO O0pa30BaHHUs — MarucTparypa IO CHEIHaIbHOCTH
02.04.01 MaremaTka W KOMIBIOTEpHbIE Hayku, mpoduiab I[IpoayKTOBBI MEHEIKMEHT,
YTBEP)KICHHBIN MpHKa3oM MMHUCTEpCTBA HAyKd M BbICIIEr0 oOpa3zoBanus Poccuiickoi
Oenepannu Ne 810 ot 23.08.2017 rona.

Wzydyenne mucuurmuHbsl (Mmoxynsi) «Natural Language Processing (OO6paboTka
€CTECTBEHHOTO SI3bIKA)» UTPACT KIIFOUEBYIO POJIb B CO3IaHUU CHCTEM, KOTOPhIE MOTYT TIOHUMATh
U TEHEpUPOBATH YEIIOBEUECKHUI SI3BIK, YTO OTKPHIBAET HOBBIE BOSMOXKHOCTH JJISl B3aUMOICHCTBUS
MEXY JIFOJIbMH U MalllHHaMU. JTa 00J1acTh 00eCIIeYrBaET Pa3BUTHE TEXHOJIOTHIA, TAKMX KaK 4yat-
00TBI, aBTOMaTHUYECKHI IIEPEBOJ] ¥ aHATH3 HACTPOSHH, KOTOPBIE CTAHOBSTCS BCE 00JIe€ BaXKHBIMU
B Pa3NIMYHBIX cepax, BKIIOUasi OU3HEC, MEAMIIMHY U 00pa3oBaHHUE.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosimas nuciummnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 10 IPOTrpaMMe MOITOTOBKH
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEpPHBIE HAyKH, MpOodmib
[TpoayKTOBBI MEHEKMEHT M BXOIUT B BapuUaTHBHYI dacTh bioka 1, dopmupyemyro
YY4aCTHUKAaMU 00pa30BaTEIbHBIX OTHOIICHHUH, KaK JUCIUIUIMHA T10 BBIOODY.

JucuuruimHa (MOyYIb) U3ydaercst Ha 2 Kypce B 3 ceMecTpe, JOCTYITHA JIsl TPOXOKIACHHUSI TIPH
YCIIOBHH YCIEIIHOTO 3aBepiieHus aucuuiuimHbl (Momyns) «Machine Learning (MammHHOe
oOyueHwue)» u odieyHuBepcuteTckoro akynsraruba «Deep Learning (I'mybokoe oOydeHue).

Heap wu3yyeHus AUCHMIVIMHBI (MOAYJs). TMpHOOpEeTeHHWE 3HAHUNW UM HABBIKOB,
HEOOXOUMBIX ISl Pa3pabOTKH M TPUMEHEHUS TEXHOJIOTHM, TMO3BOJISIONIMX KOMIIBIOTEpaM
aQHaJIM3UpPOBaTh, MOHHMMATh W B3aUMOJECHCTBOBATH C YEJIOBEUYECKUM S3BIKOM B Pa3IMYHBIX
KOHTEKCTaXx.

3agaun n3y4eHust IMCHUILIHHBI (MOAYJISA):

— m3y4uTh (yHIAMEHTAIbHbIE TIPUEMBbl TIOATOTOBKM TEKCTOBBIX JAHHBIX IS
MAIIIMHHOTO aHaJN3a U peoOpa30BaHus UX B YUCIIOBBIE MIPEICTABICHUSI.

— OCBOUTH MOJXOABI K PEIICHUI0 OCHOBHBIX MPOOIeM B 00IacTu 0OpabOTKH S3BIKOB,
BKJIIOYAsl KATETOPU3AIIMIO JJOKYMEHTOB, BBIJICJICHHE KITIOYEBBIX (DAKTOB, MAPKUPOBKY
AJIEMEHTOB M CUHTE3 HOBBIX TEKCTOB;

— TO3HAKOMHUTBCSI C TEXHOJOTHSIMU aJalTallid TOTOBBIX SI3BIKOBBIX MOJENEU IS
cnenupUIeCcKNX 3a/1a4 aHaIN3a €CTECTBEHHOTO SI3bIKA,

— Pa3BUTH HABBIKU U3MepeHHs YPPEKTUBHOCTH M OOBSICHEHHUS MOBEACHHS MOJIENECH B
KOHTEKCTE Pa3IMUHBIX ClIEHApHUEB 00paOOTKHU TEKCTa,

— HCCIe0BaTh CIIOCOOBI OOBETMHEHHUS SI3BIKOBBIX MOJIETIEH ¢ BHEITHUMH UCTOYHUKAMU
nHMOpMAaIIUY IS YIYUIIIEHUS TeHEPAIIUA OTBETOB.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIAICS 10JIKEH

3Hamb:

— OCHOBHBIE CITOCOOBI IPET0OPaOOTKU U BEKTOPU3AIHN TEKCTA;

— METOJABl PEMICHHWS KIIOYEBBIX 3a1ad  OoOpaOOTKHM  €CTECTBEHHOTO  SI3bIKa:
KIacCUpUKaIUs TEKCTOB, U3BJICUCHUE uH(popMaIuu, TErUpOBAHUE
MOCJIEIOBATEILHOCTEH, TeHepaIus TeKCTa, CyMMapHu3aIls,

— TPUHIUIB TIOCTPOCHUS W METOABl JOOOYyUeHHs] TPENOOYUEHHBIX S3BIKOBBIX
moaener (BERT, GPT u np.) nnst 3amau NLP;

— 0a30Bble KOHIEMIMM OICHKM KauecTBa M HMHTEPHpPETaluu pabOThl S3BIKOBBIX
MoOJIeJIel B pa3IMYHbIX 33/ja4ax 00pabOTKH €CTECTBEHHOTO SI3bIKa;

— TOAXOJAbl K HMHTEerpauuud BHemHMX 3HaHuiM B LLM c wucnonb3zoBanuem RAG
(Retrieval Augmented Generation);
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METO/BbI IIOCTPOEHUSI ar€HTHBIX CUCTEM ¢ ITpuMeHeHneM LLM;
OPUHIUNBL  pabOThl  MYJbTUMOAAIBHBIX  S3BIKOBBIX  MoOJeNeH, CHOCOOHBIX
00pabaTbIBaTh U HHTETPUPOBATH PA3ITUYHBIE MOJAILHOCTH, TAKME KaK TEKCT U 3BYK.

ymembw:

KOHCTPYHPOBATh U PEATM30BBIBATH MaWIIaiHBI 00paOOTKH TEKCTa ISl PeIICHUS
TUMNOBBIX U NMPUKIAAHBIX 3a1a4 NLP;

OPUMEHATh U 000y4YaTh Mpeao0ydeHHbIe sI3bIKOBbIe Mozenu (Hampumep, BERT,
GPT wm gp.) Ha cCcOOCTBEeHHBIC JaTaceThl I PEIICHUS 3a1ad 00pabOTKH
€CTCCTBCHHOI'O SA3LIKa,

ONTUMHU3HPOBATH MPOU3BOJUTEILHOCTE W YCKOpATh pabory NLP-cuctewm,
HCITOJIB3YsI METOJIBI COKPAILIEHUS pa3Mepa MOCIICH, KBAHTU3AIMIO, TUCTHUISAIUIO U
BHepeHre Y (EKTUBHBIX BRIYUCIUTEILHBIX PEIICHUH,

OCYIIECTBIISAITh KOMIUIEKCHYIO OIIEHKY KadecTBa pa3pa0OTaHHBIX MOJACIECH C
ucrnoip3oBaHueM MeTpuk (accuracy, F1-score, BLEU, ROUGE, LLM-as-a-judge u
Ip.), a TakkKe TMPUMEHATh METOJbl TOBBIIICHUS KadecTBa (TIOHHUHT
TUIepIapaMeTpoB, ayTMEHTAIUs JaHHBIX U JIp.).

enademp:
— OCHOBHBIMU HWHCTpyMeHTamu u Oubnuorekamu s NLP (NLTK, spaCy,

HuggingFace Transformers,HuggingFace Datasets, viim, PEFT,
SentenceTransformers u ap.);

— IHpucMamMu pa6OTI)I C HpeILO6y‘-IeHHI)IMI/I SI3BIKOBBIMU MOJICIAMH, BKJIIFOYAas HX

IMPUMCHCHHUC, 11006yquHe " OIITUMU3AIUIO,

— YMCHUCM CaMOCTOATCIBHO p33pa6aTBIBaTB, OIITUMHU3HUPOBATH U OLICHUBATDb NLP-

peliCHus JJI1 MPUKIIAAHBIX 3aa4, 4 TaAKKC HHTCPIIPETUPOBATL UX PE3YJIbTATHI.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerenmun, ¢opmupyeMbie B pe3ylbTaTe OCBOCHUS AUCHUILUIMHBL (MOAYIS) TIpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIETEHIIUN

HNuauxkarop
KOMIIETEHIIM U

IlepeyeHb MJIAHUPYEMBIX
pe3yabTaToOB 00yUYeHusl 0
JAMCHUIJIMHE (MOTYJIIO)

YK-6.

Crocob6eH ompenemsaTh U
peaIM30BLIBATH TPHUOPUTETHI
COOCTBEHHOM JIEATETHHOCTH U
CITOCOOHI e¢
COBEPIIICHCTBOBAHUS Ha OCHOBE
CaMOOIICHKHU

VK-6.1.

3HaeT OCHOBHBIE METOIBI
CaMOOLICHKHU U aHaJIh3a CBOeH
NEITENBHOCTH, a TAKKE
TIPUHIIMITBI YIIPABICHHUS
BPEMEHEM U IIeJIeTIoIaraHus

VK-6.2.

YMeeT CTaBUTh PEAIUCTUYHbBIE
U IOCTHXKHMBIE LIENH,
OIpeNeNIATh IPHOPUTETHI B
CBOEH IEeATENbHOCTH, a TAKXKe
pa3pabaTeIBaTh ¥ BHEAPSTH
IUTaHBI TI0 COBEPIICHCTBOBAHUIO
CBOMX HaBBIKOB M KOMITETEHITHH
Ha OCHOBE MOJy4YEHHOU
CaMOOLICHKH

YK-6.3.

Nmeet mpakTryecKuid ONbIT
IMPUMCHCHUSA MCTOI0B
CaMOOLICHKH B CBOEH
npohecCuoHaIbHON
JACATCIIBHOCTH, BKIIXOYAs
y4aCTuC B TPCHUHIaX,
CEeMMHApax U MPOEKTaXx,
HaIllpaBJICHHBIX HAa Pa3BUTUC
TaHOH ) HEeKTUBHOCTH U
npodecCHOHAIBHOTO pocTa

OIIK-2.

Crioco0eH co3aaBarh 1
HCCIIEIOBATh HOBBIC
MaTEMATUYCCKUEC MO/JICIIU B
€CTECTBCHHBIX HAyKax,
COBCPUICHCTBOBATEL U
pa3pabaThIBaTh KOHIICTIIIUH,
TEOPHUH U METOJIBI

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKHe MOJICITH 1
METO/IbI, UCTIOJIb3YEMEBIC B
€CTECTBEHHBIX HayKaX, BKIFOYast
CTaTHCTHYECKOE
MOJIETTMPOBAHUE,

nmud depeHnranbHble YpaBHEHUS
Y YUCIICHHBIE METO/IB, a TAKXKE
COBpPEMEHHBIE MOIXOBI K
UCCIIEIOBAHUIO U aHATIU3Y
JIAHHBIX

OIIK-2.2.

Ywmeer pazpabateiBath U
aalTupoBaTb MaT€MaTUYCCKUEC
MOJEIHU JUIsl pEIICHUS
KOHKPETHBIX MTPOo0IIeM B
C€CTCCTBCHHBIX HayKax,
MPOBOJUTH UX aHAJU3 U
BEPU(PHUKAIUIO, & TAKXKE
HHTEPIIPETUPOBATE ITOJIyYEHHBIE
PE3YIbTATBI B KOHTCKCTE
Hay4HBIX HCCIEIOBAHUI

OIIK-2.3.

Nwmeet mpakTUyecKUi OMBIT
CO3[IaHUs U UCCIIEIOBAHUS
MaTeMaTUYECKUX MOJEIIEN B
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paMKax HayYHBIX IIPOCKTOB WIJIH
HCCIIeJOBAHNM, BKITFOUas
y4acTHUe B IMyOTUKAIUAX,
KOH(EPEHIUAX UK
KoJuTabopanwusix, re ObIIN
pa3paboTaHbI ¥ aIpOOUPOBAHEI
HOBBIC KOHIICTIIIUU U METOIbI

[K-3.

Crioco0eH periath 3a1a4u
podeCCHOHATTEHOM
JIEeSITEIbHOCTH B 00JIacTH
MPOAYKTOBOTO MECHE/KMEHTA,
(bopMyIIUPOBATh PE3yNITATHI
aHalin3a " BBISABITH
MOCIICICTBUS TIOJTYYCHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX PEIICHUN 1
OINITUMH3AalIUU IIPOAYKTOB

[K-3.1.

3HaeT METOJbl U THCTPYMCHTEI
IMPOAYKTOBOI'O MEHCIPKMCHTA

[1K-3.2.

YMeeT npuMeHsITh
AHATUTHYECKAE MHCTPYMEHTHI 1
MIporpaMMHOE 00eCTICUCHHE IS
00paboTKH ¥ BU3yaTH3aIiH
JAHHBIX, a TAKKE
(hopMynHupoOBaTh BEIBOBI HA
OCHOBE IPOBEJICHHOTO aHAIH3a

I1K-3.3.

Nmeet onbIT paboOTH HAZT
pCaJIbHBIMU IPOCKTAMU B
001aCTH MIPOAYKTOBOTO
MEHE/DKMEHTA, BKIIFOUasi aHAJIN3
M0JIb30BATENILCKOTO MTOBEACHUS
1 OIITUMHU3ALWIO ITPOJYKTOB Ha
OCHOBE ITOJTYYEHHBIX JTAHHBIX

[1K-4.

Crioco6eH myOamaHO
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaThI

[1IK-4.1.

3HaeT OCHOBHBIC MTPHUHIIHITHI
3¢ (HEKTUBHOTO IMyOJIUIHOTO
BBICTYIUICHUS], METOBI
BU3YyaTH3alliy TaHHBIX U
OCHOBHBIE TPeOOBaHHS K
HAYYHBIM TIPE3CHTAIIUSM,
BKITIOYAsl CTPYKTYPY U
COJICpKaHUE

[1K-4.2.

YMeeT 4eTKO U JTIOTUYHO
($hopMyJIUPOBATh CBOU HAY4YHbBIE
pe3yibTaThl, MANTUPYS UX IS
Pa3IMIHBIX ayAUTOPHH, a TAKIKE
MCIIONIb30BaTh BU3YaIbHBIE
CpeICTBa ISl YIIyUIICHUS
BOCTIPHUATHUS HHGOPMALIUU

[1K-4.3.

NMeer mpakTHYECKUN ONBIT
Y4acTHsI B HAYYHBIX
KOH(EpEeHLIUIX, CEMUHAPaX HIIH
JIPYTHX MEPOTIPUATHSIX, T
YCIEIIHO MPEACTAaBIIsI CBOU U
W3BECTHBIC HAYyYHBIE
pe3yibTaThl, Moyyast 00paTHyIO
CBSI3b U B3aUMOJEHCTBYS C
ayIMTOpUen
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCUHUIIINHBI AyauTopnas pabora (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 Encoder-based monenu 8 8 34 IMoaroroska K
ceMUHapy,
Jlomarntaue
3aJaHus
2 Bonbuive s35IKOBBIC 10 10 42 Iloaroroska k
mognenu (LLM) ceMUuHapy,
Jlomarniaue
3aJaHus
3 CoBpeMeHHbIE 12 12 50 [ToaroroBka k
BO3MOYKHOCTH U CceMUHapy,
pacmmperus OOIBIINX JloMarHaue
SI3LIKOBBIX MOJIeeH 3a7aHMs
(LLM)
3auem 4
Hmozo: 30 30 4 126
O6vem oucyuniunst (M00y1s) 190
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJIs)
Nen/m HanMmenoBanue pasgesa ConepxxaHue TUCHUNIMHBI (MOIYJIs1) 0 TEMaM
JAMCUHMILIMHBI (MO1YJIs1)
1 Encoder-based momenu BekTopuzaius 1 kiaccuukaiys TEKCTOB

[MpenoOyveHHbIE S3BIKOBBIE MOJENTH HAa OCHOBE
Komupormuk Tpanchopmepa (BERT u np.)

PamxupoBanue 1 METOIbI HHPOPMAITMOHHOTO MTOKCKA
MynbTUIMHTBAIBHOCTh M JIOMEHHAs aJanTanusi MpegoO0ydeHHBIX

SA3BIKOBBIX MOZ[CJ'Ieﬁ

APXUTEKTYPbI

Bosplime a36IK0BbIE MOACIN
(LLM)

S3pIKOBOE MOAETMPOBaHUE U 0OyueHHEe OOJNBIINX S3BIKOBBIX MOJENEH
(LLM)

Hoobyuenue u fine-tuning LLM

Efficient Transformers, PEFT u ouenka s¢dexruBroct LLM

Cxkarune u ontumusanus LLM

Mixture-of-Experts 1 nmapajuiesbHble BBIYHCICHHSI

CoBpeMeHHbIE BOBMOKHOCTH U
pacupeHus OOJIBIINX SA3BIKOBBIX
moneneit (LLM)

Retrieval Augmented Generation (RAG)
LLM-areHTht

MynbTUMOIANBHBIE S3BIKOBBIE MOJIENTN
Konoseie LLM

AnbpTepHaTUBHBIE apXUTEKTypsl LLM
O6paboTKa peun 1 ayTMOCUTHAJIOB
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5. YueOHO-MeTOaHYECKOE O0ecIIeUeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTY K  DJIEKTPOHHO-OMOIMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MPeIeIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. Pus, P. O6paboTka ecTecTBEHHOTO si3bIKa Ha Java : mpakTudeckoe pykoBoAcTBo / P. Pu3
; mep. ¢ anri. A. B. CHactuHa. - 2-e m3a. - Mocksa : JIMK Ilpecc, 2023. - 266 c. - ISBN 978-5-
89818-333-2. - Tekcr : anektponnsiit. - URL: https://znanium.ru/catalog/product/2102620.

2. XobcoH, JI. O6paboTKa eCTECTBEHHOTO S3bIKa B ICHCTBUY : MPAKTHYECKOE PYKOBOJICTBO
/ JI. Xobcon, X. Xannec, X. Koyn. - Cankr-IlerepOypr : ITurep, 2020. - 576 c. - (Cepus «lns
npodeccuonanoBy). - ISBN 978-5-4461-1371-2. - Tekcr : omektpoHnbii. - URL:
https://znanium.com/catalog/product/1733506.

3. Bacunwes, 0. O0paboTka ecrecTBeHHOTO si3bika. Python u spaCy Ha mpakrtuke / 1O.
BacunbeB. - Cankrt-IlerepOypr : Ilurep, 2021. - 256 c. - ISBN 978-5-4461-1506-8. - TekcrT :
anexkTpoHHbId. - URL: https://znanium.ru/catalog/product/2141633.

Jlonoanumensvhasn numepamypa:

1. Benrdopt, b. [Ipuknaanoif ananu3 TeKCTOBBIX TaHHBIX Ha Python. MammnHoe o6yuenue
U CO3/IaHHE TPUIOKEHUH 00pabOTKH €CTECTBEHHOTO f3BbIKA : MPAKTUYECKOE PYKOBOJACTBO / b.
benrdopr, P. bunbpo, T. Oxena. - Canxt-IletepOypr : Ilutep, 2020. - 368 c. - (Cepus
«bectrcemneper O’Reilly»). - ISBN 978-5-4461-1153-4. - Tekcr : anektponHbii. - URL:
https://znanium.com/catalog/product/1733693.

2. Huxonenko, C. U. I'mybokoe o0ydenue : mpaktudeckoe pykoozctso / C. . Hukonenko,
A. Kanypun, E. Apxanrensckas. - Caukt-lIletepOypr : Ilutep, 2019. - 480 c. - (Cepus
«bubmuoteka mporpammuctay). - ISBN 978-5-496-02536-2. - Tekct : anexTpoHHbIH. - URL:
https://znanium.ru/catalog/product/1760785.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKON 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieunBarolIeii MpoBeIeHUE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKH, MPAKTHYECKOW U Hay4YHO-
UCCIIEIOBATEIbCKON PaboT 00yJaronuXcs, MPeAyCMOTPEHHBIX YU€OHbBIM IIJIAHOM.

[TomeneHus1, KOTOpBIE MPEACTABIAIOT COO0H yueOHbIE ayIUTOPUH [T TPOBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
WHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIIETr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTalluH, a TaKKe
MOMEIIEHUS Il CAMOCTOATENBHOM pabOoThl M MOMEIIEHUS Il XpaHEHUS U NMPO(UITAKTUIECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOyUYEHHs, CIy>KallMMH JUIs MpEeACTaBICHUs ydeOHOU
uH(popMalu 60JbIION ayIUTOPUH.

Wzydenune qucuurinHbl (MOyIst) oOecrieunBaeTcs B y4eOHBIX ayAUTOPHSX, OCHAIICHHBIX

—CTOJIaMU U CTYJIbSIMY;

— KOMIIBIOTEPHON TEXHUKOW;
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https://znanium.ru/catalog/product/2102620
https://znanium.com/catalog/product/1733506
https://znanium.ru/catalog/product/2141633
https://znanium.com/catalog/product/1733693
https://znanium.ru/catalog/product/1760785

— MEXAHUYECKUMH KaJIbKYJIATOPAMU;

— CIIeMATM3UPOBAHHBIM 000PYI0BAHUEM, BKJIIOYAs JEMOHCTPAIIMOHHOE 000PY/I0BaHHUE.

[TomemeHust 11k CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIS. UCIOJIb30BaHUSl WHBAJIUJAMH W JIMIIAMU C OTPAHUYECHHBIMM BO3MOXKHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHeM  JOCTyNa B JJICKTPOHHYIO  HH(GOPMAIIMOHHO-00pa30BaTEeIbHYIO  Cpeay
YHusepcurera.

OO0yyarmumMcs MpeaoCTaBIseTcss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YHUCJIE JJIGKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(eCcCHOHATBHBIM 0Oa3aM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM):

Ne HanMeHoBaHue nopraJa Ccbuika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snektponHas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
Ooubnroreka
2. | Baza manueix mua | T-cnenuanucTos https://habr.com
3. | Ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli cailT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccutickoit @enepariim
5. | ®enepanbusiii moptan «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exnnoe okHo goctymna | http://window.edu.ru/
K 00pa30BaTeIbHBIM pecypcam”
7. | Enunas xosmnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHYOPMALTUOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB

[lepeuenr WH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3oBaTeNbHOrO MpoIiecca 1Mo AUCIUIUINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
IpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnen3nonnoe / cB000HO
pacnpocTpaHsiemMoe

OnepanMoHHBbIE CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy0exxHoe JIMILIEH3UOHHOE
Server)
BpaysepsI:
SIunexc.Bpaysep OTEUECTBEHHOE CBO0OOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOeKHOe CBODOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NpUI0KEHUS
Microsoft Imagine (Visio, OneNote) | 3apyOexxHOe JIMILIEH3MOHHOE
TeXstudio 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apy0exHoe cBOOOJTHO PACIIPOCTPAHSIEMOE
IporpaMmHoe oGecniedeHue sl IVIAHMPOBAHUS M Y4eTAa BPeMEHM:
Toggle app | sapy6exHoe | cBOGOHO pacnpocTpansiemMoe
CucTeMbl YHpaBJieHHs] MPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHoe
Cucrembl ynpasJieHHs1 6a3aMH TaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensnonnoe
Cucrtemsbl peseppHOro konuposanus (backup):
Acronis Backup Advanced for 3apyOexHoe JULEH3UOHHOE
HyperV
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

CripaBo4YHO-NIPaBOBbI€ CHCTEMBbI:

Kouncynsrantllintoc: cnpaBo4yHO- OTEYECTBEHHOE JIMLIEH3UOHHOE

paBoOBasi CHCTEMA

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security s OTEYECTBECHHOE JUIEH3UOHHOE

6usneca CranmapTHeIii Russian

Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHoe cBOOOJTHO PACTIPOCTPAHIEMOE
Bash (Unix shell) 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACTIPOCTPAHSIEMOE
IlakeTbl IPOrPaMMHBIX CPEeACTB M OMOJINOTEK:

AutoPsy 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe
Interactive Disassembler (IDA) 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Cucrtembl ynpapjieHusi 0ndanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOexKHOE | CBOOOIHO pacCIpPOCTPaHsIEMOe
CepBHuCHI U CJTYKObI:

Bind 3apy0eKHOEe CBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToan4yeckue yKazaHHus I 00y4aOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B mpouiecce uzydyenust nucuuruinabl (Moayiisi) «Natural Language Processing (O6paboTka
€CTECTBEHHOTO S3bIKa)» B paMKaxX TEKYILEro KOHTPOJIS yCIIeBAEMOCTH UCTIONB3YIOTCS TAKHE BUIBI
yaeOHON paboThl, KaK JIEKIIMU, CEMUHAPHI, ayIUTOpPHAs padoTa, OMAIIHUE 3aJaHusl, a TaKXKe
pa3inyYHble BHJIBI CaMOCTOSATENbHONW pPabOTHl OOyYarolMxcs IO 3aJaHUI0 TPEernojaBaTelis,
HaIpaBJI€HHbIC HA PA3BUTHE HABBIKOB NMPOGECCHOHATBHON JIEKCUKH, 3aKPETICHHUE MTPAKTUUECKHUX
npodecCHOHANBHBIX KOMIETEHIINN, TOOIIPEHNUE HHUIIUATHB.

Jlexyus — cHCTEMAaTHYEeCKOe, TOCIENOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
npernojiaBaTeseM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOTI0 XapaKTepa.

B mpormecce neknmii peKOMEHAYETCs BECTH KOHCIEKT JISKIUI: KpPaTKO M CXEMaTHYHO
(GUKCUpOBaTh OCHOBHBIE WIEH, BBIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoOXOIMMO OTMETHUTH BOMPOCHI WM MAaTepUaNbl, KOTOPBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HANTH OTBETHI B PEKOMEH0BaHHON nuTeparype. Eciu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CleAyeT CPOpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
IPEMNo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMHUHAPCKOTO (IIPAKTUYECKOT0) 3aHATHSL.

Cemunap — 310 hopma y4eOHOU NEATETLHOCTH, MPOBOANMAsT B y4eOHOM 3aBEJICHHUH TIOT
PYKOBOACTBOM TMpEMojaBaTesisi, TI/A€ CTYACHTbHl AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
MPAKTUYECKUX 3aJaHUsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jns ycnenrHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUA W OCHOBHBIMH MaT€puUajlaMu, YTOOBI MMETH BO3MOYKHOCTH AKTHBHO y4aCTBOBAaTh B
obOcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
r1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Ayoumopnas paboma — akTUBHas paboTa CTyleHTa Ha CEMUHApe, ero OTBETHI Ha BOIIPOCHI
MIPENoIaBaTelisd U y4acTHE B TUCKYCCHH.
Jl1g ycnemHoro yyacTvsi B CEMMHApe CTYAEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C
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TeMOU OOCYXXIEeHHs, IPOYUTAaTh HEOOXOAHWMbIEe MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxkHO
AaKTHBHO CJIYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BHICKa3bIBasi CBOM MHEHUS U apIyMEHTHUPYS HX.
[Ipu oTBerax Ha BONPOCHI MPENOJABATENSI CTOUT OBITh YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONUPAsICh HA U3YYEHHBIN MaTepuall. Takke MOJE3HO MOAACPKUBATH TUATIOT C OJHOKYPCHUKAMHU,
4TOOBI 000TaTUTH O0CYXKJCHHE U PACIIUPUTH CBOU 3HAHUSI.

Homawmnee 3a0anue — HabOP 3a11a4 IO TEMaM HEJICIIH.

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMU BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aaHusl Ha STAlbl, YTOOBI
n30exaTh NEperpy3kd U Jydllle yCBOUTh Marepuai. Vcrnonb30BaTh pa3iWyHble HUCTOYHUKU
uH(OpMaLKK, BKIIOYasl yUeOHUKH U OHJIAWH-PECypChl, Ui 0osee Ty00KOro MOHUMAHUS TEMBI.

Camocmosmenvras paboma — paboTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHUE OT/ICITBHBIX TEM M BOIPOCOB YUECOHON AUCIMILTUHBI (MOTYJIs).

B nporiecce camocTosiTensHOM paboThI CTYIEHTHI B3aUMO/ICUCTBYIOT C PEKOMEHI0BAHHBIMHU
MaTepuajiaMH P MUHUMAIBLHOM yYaCTHU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCIIEKTaMH JIeKIui (00paboTka TeKcTa), IOBTOPHOE M3YUCHHE YyUeOHBIX MAaTEpHAIIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIILHBIX TEM, BHIMIOJIHCHHE YU4eOHO-UCCIICIOBATEIIbCKIX
3alaHUM U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ mo JMCIMIIJINHE (MO}IyJ’[lO)

Kpurepun nosrydyeHusi ypoBHSI ¥ OLleHHBAHUS c()OPMUPOBAHHOCTH KOMIETEHIHII M0
aucuuminne (moayio) «Natural Language Processing (O6pa6oTka ecTeCTBEHHOT0 SI3bIKA)»

OneHuBaHue ypOBHS Y4YEOHBIX JOCTHMKEHHH 0Oydarolmuxcsl Mo AUCHUIUIMHE (MOIYJIIIO)
OCYIIECTBIISIETCS B BUJIE TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAIlUH.

[IpomexyTouHasi aTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETcS B Qopme
3ayema, IPU TOM TIPOBOJUTCS OIICHKA KOMIIETCHIINH, CPOPMUPOBAHHBIX MO AUCITUTUIMHE.

Jlns omeHMBaHHS TEKYIIETO KOHTPOJS YCHEBAEMOCTH M IMPOMEXKYTOUHOW aTTecTaluu
UCTIONIB3YETCS IeCATUOAIUThHAS IKaJla OIECHUBAHUS, KOTOPas COOTHOCHUTCS C TPATUIIMOHHON
nATUOATUTPHON IITKAJION CIEAYIOIINM 00pa3oMm:

JecaTubannbuas) IlaTtudanbHas Onenka 3a O0mas xapakTepucTHKA pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00y4yeHusi o JUCHUILIUHE (MOYJIIO)

10 OTan4HOo 3aureHo CTyIeHT TOTHOCTBIO BJAJECET 3HAHUSIMH,

9 OTIAYHO 3a4TeHO VM3IIOKCHHBIMA B paboduell mporpamme, u

8 OTIM4EO 3a9TeHo ITyOOKO OCMBICISIET AMCUUIUIMHY (MOAYIIB).

On CaMOCTOSITETTFHO u JIOTHYECKU

MOCIIEI0BATEIEHO OTBEYACT HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha HAuOOJIee BaXKHOM.
Vmeer aHaIIM3UPOBATh, CpaBHUBATb,
KJIACCU(UIMPOBATD, 00001maTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3HPOBATh
W3YYCHHBI MaTepHhall, BBIACIAS KIIOUEBEIC
MOMEHTHl W  YCTaHaBIMBas MPUYHHHO-
CJIEICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO HUHTEPIIPETUPYET
pe3ynbTaThl aHaIIN30B u IPYTHX
WCCIICJIOBAHNN, a TaKKe peIlacT CII0XKHEIC

3aJa4du. CTy,Z[CHT XO0poHIo 3HakKOM € MCTOdaMH
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3a4ger 00y4eHHUs N0 JUCHUTUINHE (MOIYJII0)

UCCIIEI0BAHNH, HEOOXOTUMBIMH JUIs
NPAaKTUYECKOM  JESTENbHOCTH, U  yMEeT
CBA3BIBATh TEOPETHYECKHE ACIEKTHI
JUCHUIUIMHBL  (MOAYJsL) € MPaKTUYeCKUMH

3aJ]auaMH.
7 Xoporto 3adTeHo CrynmeHT oOlajjaeT 3HAHUSMH TIpeaIMeTa
6 Xopomo 3a4TeHo MOYTH B TOJHOM o0BbeMe  paboueii

IIPOTPaMMbl M CAMOCTOSITENIBHO, JIOTHUECKH
HOCJIEI0OBATENIbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOINPOCHI, aKLEHTHUPYs] BHUMaHUE Ha
HauOoJiee 3HAUYMMBIX MOMEHTax. OH yMmeeT
aHAJTM3UPOBATH, CpaBHUBATH,
KIJIACCU(HUIPOBATD, 0000m1aTH,
KOHKPETH3UPOBATh W CUCTEMaTH3HPOBAThH
W3Y4EHHBIA  Marepuasl, BBIACHAS  €r0
KIIOYEBbIE  ACMEeKThl W yCTaHABIMBAsl
MMPUYINHHO-CJICACTBCHHBIC CBA3H.
®DopMynupyeT CBOM OTBETHI, YBEPEHHO
HHTEPIPETUPYET pE3YIbTAaThl aHAIU30B U
JIPYTUX HCCIENOBaHUM, a TakXke pelaer
CIIOKHBIE CUTyauMOHHBIE 3afaud. CTyneHT
XOPOIIO 3HAKOM C METOJaMH HCCIIeIOBaHMU,
HEO0XOIMMBIMH JUIs MPAKTUYECKON
JACATCIIBHOCTH, )41 yYMEET CBA3BIBATH
TEOPETUYECKHUEe  acleKThl  MpeaMera ¢
MPAaKTUYECKUMHU 33Ja4aMH.

5 Y 10BIETBOPUTENHHO 3adreHo CryneHT oOnagaer 6a30BHIMU 3HAHHSIMH 110

4 Y 10BIETBOPUTENBHO 3auTeHo JUCUMIUIAHE  (MOJYJI0), HO HCHBITHIBAET
TPYJIHOCTH TIPH CAMOCTOSTEIIHHBIX OTBETaX U

HCIIOJIb3yeT HETOuYHbIe (HOpMYyJIUpOBKH. B
X0JIe OTBETOB OH JIOIMYCKAaeT OIIHOKH,
Kacatomuecst CyTtd BompocoB. CTymeHT
CIocO0EH pemraTh TOJIBKO CaMble IPOCTHIC
3a7a4d W BIIAJEET JIMIIb MHUHHMAIbHBIM
Ha0OPOM METO/I0B UCCIICAOBAHUS.

3 He cnan He 3aureno | CrymenT He oBIagen  00sA3aTeIbHBIM
He cnaun He 3auTeno MHHHUMYMOM 3HAHWK 110 nNpeaMeTy U HE
1 He cnan He 3aureno | MOXET OTBETUTh Ha BOIPOCHI, JaXKe €CIH

nmpernogaBareiib  3a1a€T  JOIMOJHUTCIIBLHBIC

HaBOJAIINEC BOIIPOCHI.

Jucnunnuna (moayne) «Natural Language Processing (O6paboTka eCTECTBEHHOTO SI3bIKa)»
OLIEHUBAETCS CIEAYIOLM 00pa3oM:

AKTHBHOCTb Bec |KoauvecTBoO Onucanue
Homaraue 3amanus | 60% 14 Ha6op 3amau o Temam Hemean
AynuropHas padora | 10% 15 AxTuBHas paboTa CTyJIeHTa Ha CEMHHApe
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AKTHBHOCTH Bec |KoanuectBo Onucanne

3auet 30% 1 [TuceMeHHast uK ycTHast paboTa Hall 3aJaHUCM,
HAaIpaBJIeHHBIM Ha TIPOBEPKY HOIYyYESHHBIX 3HAHUH U
HAaBBIKOB I10 JTUCIHILTHHE (MOIYITIO)

dopmya pacyéra UTOroBoi omeHkn nmo aucuumnne (Moay.arw) «Natural Language
Processing (O0pa6oTka ecTecTBEHHOI0 si3biKa)»: «0,6 X cpennee 3a nomamiHue 3aganus + 0,1
X aynutopHas padota + 0,3 X 3auer».

Texkyuuii KOHTPOJIb YCIIeBAeMOCTH 00y4alOIIMXCS 10 IUCHUILIMHE (MOLYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS

Jomamnee 3aganue 1.

3amanmue 1.

1. BeiGepute TeKCTOBBIN KOpIyc (Harmpumep, HAOOp HOBOCTHBIX CTaTel MIIM OT3BIBOB O
IPOJYKTAX).

2. BrmonauTe npenodpaboTKy TeKCTa, BKIIOYAs:

o  YjaneHue NyHKTYyaluu U ClIeHHaIbHbIX CUMBOJIOB.

o IlpuBeneHue TekcTa K HUKHEMY PETUCTDY.

o  CTeMMMHI WIH JIEMMATH3ALMIO.

o  YJaJleHue CTOI-CIIOB.

3. Peammsyiite meron "memok cinoB" (Bag of Words) mis BeineneHus mpU3HAKOB U3
Ballero Kopmyca.

4. Co3zpgaiite Tabmuiry, 0ToOpa)xarolryro 4acTOTy CJIOB B BallleM HAOOpe TaHHBIX.

O:xupaemplii pesyabrar: OTHeT, colepKaliMii pe3ynbTaThl NMpeaoOdpaboTKH, TabIuIly
YacTOTHI CJIOB U KPaTKUI aHaJIN3 MOJTYYE€HHBIX JaHHbBIX.

3ananme 2.

1. MUcnonb3ys Oubmamoreky Gensim, oOyuutre Monaenb Word2Vec Ha BblOpaHHOM
TEKCTOBOM KOpITyce (MOYKHO UCIIOJIb30BaTh KOPITYC U3 MEPBOTO 3aAaHUA).

2. IlIpoBeaute aHaN3 BEKTOPHBIX MPEACTABICHUH, BEIOPAB HECKOIBKO CJIOB M HAHANTE UX
Omkaiinme "cocen" B BEKTOPHOM IPOCTPAHCTBE.

3. OObsicHUTE, KaK BEKTOPHBIE MPEACTABICHHUS CJIOB IOMOTaloT B pelieHnu 3a1a4d NLP.

4. CospnaiiTe NpoCTYIO A3BIKOBYIO MOIENIb Ha OCHOBE N-rpamm, UCIIOIb3YsI Balll TEKCTOBBIN
KOPILYC, U OIICHUTE €€ MPOU3BOAUTEIHLHOCTh HA TECTOBOM HAa0Ope TaHHBIX.

O:xunaempiii pesyabrar: OTUeT ¢ pe3ynbrataMu o0ydenus mozaenu Word2Vec, cickom
Onrkalux coceel Uit BHIOPaHHBIX CJIOB U KPaTKUM aHAJIN30M SI3bIKOBOM MOJIENH.

3aganue 3.

1. PeanuzyiiTe mnpocTylo pekyppeHTHyto HeWpoHHyto cetb (RNN) g 3agaum
KJaccu(uKauy TeKCTa (Hampumep, KiacCU(UKALUs OT3BIBOB KakK IOJIOXKUTENIBHBIX HWIN
oTpunarensHeix). Ucnons3yiite ¢peiimBopk TensorFlow unu PyTorch.

2. OOyurTe MOJENb Ha pa3MEYeHHOM Habope MaHHbIX (Hampumep, IMDB amst oT361BOB 0O
¢unbpmax).

3. Cpasaute npousBoanutenbHOcTh RNN ¢ OoJee ClI0XKHON apXUTEKTypod, TakoW Kak
LSTM wnu GRU, u npoaHanu3upyiTe pe3yabTaThl.

4. Peanu3yiiTe MEXaHU3M BHUMAaHUS s YJIYYIIEHHS IPOU3BOJUTEIBHOCTH Ballel
Mozenau. OnuumTe, Kak MEXaHU3M BHUMaHUS IIOMOTaeT B KOHTEKCTE Ballled 3aJauu.
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Oxunaempbliii  pesyabtar: OTtder, cojaepxamnuii pe3yabTathl o0ydeHuss RNN wu
LSTM/GRU, rpaduku mpou3BOAWTEILHOCTH M aHAIHW3 BIMSHUAS MEXaHW3Ma BHHMAaHUS Ha
pe3yNbTaTHI.

JlomamHee 3a1anue 2.

3ananmue 1.

1. WUsyuute apxutextypy Tpanchopmep, BKIOUast MEXaHU3MbI BHUMAHUS M TIO3UIIHOHHOE
kogupoBanue. CoznaiiTe BHU3YalbHYIO CXEMY, WJUIIOCTPUPYIOUIYIO OCHOBHBIE KOMIIOHEHTHI
MOJIEJIH.

2. PeanusyiiTe mpocTyro SI3BIKOBYIO MOJIeJh Ha OCHOBE KoJupoBiiuka TpaHcdopmepa
(mampumep, BERT) ¢ ucnons3oBanuem Oubmmorekn Hugging Face Transformers. O0yuute
MOJIEIb Ha 3a]1aue KiIacCu(UKaIMi TEKCTOB (HarpuMep, Kilaccu(UKanus OT36IBOB).

3. IIpoBeauTte ONEHKY MPOW3BOAMTENIBHOCTH MOJEIH HAa TECTOBOM HAOOpe MaHHBIX H
pOaHATIM3UPYHTE, Kakhe (PaKTOPhI MOTYT BIHATH HAa PE3yJIbTATHL

O:xunaempliii pe3yabTaT: OTYET ¢ BU3YaIbHOU CXEMON apXUTEKTYPhl, KOJOM pealh3aliu
MOJIEJIH, Pe3yJbTaTaMH OLEHKH MTPOU3BOJUTEILHOCTH U aHAIU30M (DaKTOPOB.

3amanmue 2.

1. Bribepure reHepaTHBHYIO S3BIKOBYIO MOJENh Ha OCHOBE Jekozaepa TpaHcdopmepa
(manmpumep, GPT-2 umn GPT-3). U3yunre, kak paboTaetr prompt tuning U peanusyiTe ero ais
Balllel MOJIEIIN.

2. IlpoBeaure 3KCIIEPUMEHT, CPaBHUB NPOM3BOIMTEIHLHOCTH MOAETH ¢ M 0e3 prompt
tuning Ha 3aJaue reHepay TeKCTa (Hampumep, MPOoJ0DKEHUE MTPEIOKEHUH ).

3. Hccnenyiite MeTOapI ONTUMH3AIINH, Takue Kak P-tuning u LoRA. Peanusyiite onun u3
3TUX METOJOB JJIs YJIYUIIEHHs TPOU3BOIUTEILHOCTH Balllel MOJENIN U OLIEHUTE PE3YJIbTATHI.

Osxupaempliii pesyabrar: OTYET, BKIIOYAIOMIKANA PE3YJIbTaThl dKCIIEPUMEHTOB C prompt
tuning, CpaBHEHHME MPOU3BOAUTEIIBHOCTH, pealu3allMl0 METO/Ja ONTUMH3AIMM U aHalu3
MOJYYEHHBIX JIaHHBIX.

3aganue 3.

1. Peamuzyiite RAG (Retrieval-Augmented Generation) cucreMy, HCIONb3YS
npeao0ydeHHbIE MOJIENIN U HA0OP JaHHBIX JIJIs U3BJIeUYeHHs nHpopManuu (Hanpumep, Wikipedia).
OOBbsicHUTE, KaK CHCTEMA MCTIO0Ib3yEeT MEXaHU3Mbl U3BJICUEHUS U TeHEepalliy.

2. Cozpaiite mpocTyo JUAJOTOBYIO CUCTEMY, peall30BaB 3ajauu intent detection u slot
filling. Mcnonb3yiiTe 6ubnuorexy Rasa nim aHamoruunyo Ui peaan3alyi.

3. IIpoBeaurte TecTHpOBaHHUE Ballel TUATOTOBOM CHCTEMBI Ha HAOOPE MOJIb30BATEIbCKUX
3alpoOCOB U IPOAHAIM3UPYHTE PpEe3yibTaThl, BKIKOYAas TOYHOCTb ONPEICIECHUS HAMEPEHUH U
3aI0JIHEHHUS CIOTOB.

Oxunaembliii pesyabrar: OTyert, coaepxaniuii onucanrue RAG cuctemsl, Ko peanu3anuu
JTMAJIOTOBOI CHCTEMBI, Pe3yJabTaThl TECTUPOBAHUS U aHAIN3 MPOU3BOAUTEIHLHOCTH.

IIpumepHBbIe BONIPOCHI 11l MOATOTOBKH K CEMUHAPaM
IMoaroroBka k cemunapy 1.

1. Kak npoucxoauT mpoiiecc BEKTOPU3aUN TEKCTOB B MOJIEISIX HA OCHOBE apXUTEKTYPHI
Konuposumka Tpanchopmepa, v Kakue MpeuMyIIecTBa 3TO JaeT A 33/1a4 Ki1acCupuKauu?

2. B uem ocnoBubie oTimuus Mexay BERT w npyrumm mpenoOydeHHBIMH MOJIETISIMU,
takuMu kak ROBERTa unu DistilBERT, B koHTekcTe 00pabOTKH €CTECTBEHHOTO SI3bIKa?
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3. Kak mnpumeHsitorcs MeTOAbl paHXXUPOBaHHUS B HUH(GOPMAIMOHHOM TIOHMCKE C
ucnonb3oBaHueM encoder-based monenel, U Kakue METPUKU MCIIONB3YIOTCS JJIS OICHKH HX
s dextuBHOCTH?

4. KakuMm o0pazom obecrieunBaeTcs MyJIbTHIMHIBAILHOCTD B MPET00YyUEHHBIX S3BIKOBBIX
MOJIEJISIX, U KaK 3TO BIUSET HA UX MPOU3BOAUTEIHHOCTh IPU PabOTe ¢ HECKOJIBKUMHU SI3bIKAMU?

5. Kakue crpareruu TOMEHHOW ajanTaniyl MPUMEHSIOTCS I MPEeJoOyYeHHBIX MOJIeNei
tura BERT nipu nepeHoce Ha cnierupuyueckre 001acT, TakKke Kak MEIUIIMHA Wi (PUHAHCHI?

IMoaroroBka k ceMHHapy 2.

1. KakoBbl KIIIOYEBBIC MPHHLMUIIBI S3bIKOBOIO MOJEIMPOBAHUS B OOJBIINX S3BIKOBBIX
MOJIEJISAX, U KaKUe JTaHHBIE UCIIOb3YIOTCA U1 X 00ydeHus?

2. B uem paznuna Mmexay 1oooyuenueM (fine-tuning) 1 moJHbIM nepeodydeHneM O0IbIINX
A3BIKOBBIX MOJIEJIEH, M KOT1a MPeOYTHTEIbHEE UCII0JIb30BaTh KaXKAbIN M0AX0?

3. Kak paboraror meroasl Efficient Transformers m PEFT mis ontumuzanuu GOmbIIHX
MoJieliel, ¥ KaKk OHM BJIMAIOT Ha OLIeHKY 3(dexTuBHOCTH?

4. Kakue TEeXHUKH CKATUS U ONTHUMH3AIUU NPUMEHSIOTCS K LLM, 9TOOBI CHU3UTH WX
pasmep M yCKOpPHUTb paboTy, 6€3 3HaUUTEIbHOM OTepHu KauecTa?

5. Kak apxutekrypa Mixture-0f-Experts uHTerpupyercs ¢ napajuieIbHbIMU BEIYHCICHUSMA
B OOJIBIIMX SI3BIKOBBIX MOJIENSAX, U KaKUe MPEUMYILECTBA 3TO 1aeT?

IMoaroroBka Kk ceMunapy 3.

1. Kak paboraer Retrieval Augmented Generation (RAG) B 007bIINX S3BIKOBBIX MOJIEIISIX,
Y B KaKUX CLIEHApUIX 3TO YIy4ylIaeT FreHepalu0 OTBETOB?

2. Kakue mpHHIHUITEI JIKAT B OCHOBE co3aanusi LLM-areHToB, 1 Kak OHU MOTYT aBTOHOMHO
BBITNIOJIHSTH 337]a41 B PEAJbHBIX MPUIOKEHUAX ?

3. Kak MynpTUMONANbHBIE S3BIKOBBIC MOJICIM HHTETPUPYIOT TEKCT C  JIPYTHMH
MOJIaJIbHOCTSIMHU, TAKUMU KaK N300paKeHUsI WM BUEO, M KaKHe BBI30BBI IPU STOM BO3HUKAIOT?

4. B uem ocobenHOCTH K0/10BbIX LLM, 1 Kak OHU UCTIONIb3YIOTCS JIJIsl TEHEpaIliy U aHalIn3a
MPOrpaMMHOTO Koja?

5. Kak anprepHatuBHble apxutekTypbl LLM, Takue kak Te, OCHOBaHHbIE Ha 00pabOTKe
peuH, paclIupsOT BO3MOKHOCTH MOJENEN, U KaKU€ UHCTPYMEHTHI NPUMEHSIOTCS I aHajau3a
ayJIMOCUTHAJIOB?

3apaHus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO JUCHUILIHHE (MOAYJII0)

No 3ananue OtBeTt Komnerenuust

n/n

1. VYkaxuTe crocol onpeaeseHus IPUOPUTETOB B AHanus YK-6
H3yYeHHU 00pabOTKH €CTECTBEHHOTO SI3bIKA.

2. Vkaxnure MeToa 00ydeHUs OONBLIMX S3BIKOBBIX Fine-tuning OIIK-2
MoJeIe.

3. HazoBute Texmmky NLP mis BbIIBICHHS TeM B Topic modeling [K-3
OT3bIBax MPOIYKTOB.

4. HazoBure cmoco® myOGiMYHOrO MpeacTaBICHUS Hoxnan [K-4
pe3yabratoB NLP.

5. Ha3zoBute MeToa coBepIICHCTBOBaHUS COOCTBEHHON IIpakTuka YK-6
nesitenbHOCcTH B NLP.

6. Ha3oBuTe TeXHUKY ONTUMU3AIIUH TPAaHC(POPMEPOB. PEFT OIIK-2

7. HazoBute mnpumenenne LLM B mnponykroBoit RAG IK-3
ONTHMH3ALH.
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8. HazoButre  WMHCTpYMEHT Il MPEACTaBJICHUS JeMoHcTpanus [K-4
MYJIBTHMOJIQITbHBIX MOJICIICH.

9. VKaXuTe acleKT CaMOOLIEHKH B pabore ¢ TouHOCTh YK-6
SI3BIKOBBIMH MOJICIISIMU.

10. | Ykaxwurte MOAENTb I MYJIbTHMOATBHBIX 3a/1a4. CLIP OIIK-2

11. | Ykaxure MeTON aHaiIM3a TEKCTOB U PHUHSATHS Sentiment analysis I1K-3
peueHui.

12. | Vkaxure ¢opMaT JAEMOHCTPAlMU  SI3BIKOBBIX [pe3enTanus [K-4
MOJEINEH.

13. | HazoBure mnpuoputer B 0Oy4eHHH OOJBIINX O¢dexTuBHOCTD YK-6
SI3BIKOBBIX MOJICIICH.

14. | HazoBuTe  apXWTEKTypy Ui  MapajlieibHBIX Mixture-of-Experts OIIK-2
BbluKciieHnii B LLM.

15. | Vkaxwure 3amady JUIS BBISBICHHS ITOCIIEACTBHIA Named entity IIK-3
naHHbIX B NLP. recognition

16. | HazoBure METOJT MIpe3eHTaluu Hay4YHBIX Busyanuszanus [IK-4
pe3yibratoB B NLP.

17. | Ykaxure cmoco® peanu3alud NPHOPUTETOB B [TnanupoBanue YK-6
camoo0yuenun NLP.

18. | HazoButre apxurtektypy TpaHcopmepa IS BERT OIIK-2
KOJMPOBAHUSI TEKCTOB.

19. | HazoBute 3amauy NLP jana  ontuMusanuu Knaccudukarms TIK-3
NPOIYKTOBOM AHATUTUKH.

20. | Ykaxkure 3amady IS OyOJMYHOTO TIOKasza B Tpanckpubanus IK-4

00paboTKe peyu.
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