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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
o0pa3oBaTeNbHBIM CTaHJIAPTOM BBICIIEr0 OOpa3oBaHusi — OakajaBpuaT MO CHEIHAIBHOCTH
02.03.01 MareMaTrka 1 KOMIIBIOTEpHBIE HayKH, Ipoduiib Pa3paboTka, yTBepKACHHBIA TPUKA30M
MunucTepcTBa HayKH U BbIciiero oopasoanus Poccuiickoii ®eneparu Ne 807 ot 23.08.2017
roja.

Wzydyenne mucuurmuHbsl (Mmoxynsi) «Natural Language Processing (OO6paboTka
€CTECTBEHHOT'O S13bIKA)» UTPACT KIIFOUYEBYIO POJIb B CO3/IaHUU CHCTEM, KOTOPhIE MOTYT IIOHUMATh
Y TeHEPUPOBATh YEJIOBEUCCKHIA A3bIK, YTO OTKPHIBACT HOBBIC BO3MOXKHOCTH JIsl B3AUMO/ICHCTBUS
MEXY JIFOJIbMH U MalllHHaMU. JTa 00J1acTh 00eCIIeYrBaET Pa3BUTHE TEXHOJIOTHIA, TAKMX KaK 4yat-
0O0TbI, aBBTOMAaTUYECKU I TIEPEBOJI M aHAJIM3 HACTPOCHHIA, KOTOPBIC CTAHOBSATCSI BCE O0JIee BAXKHBIMU
B Pa3NIMYHBIX cepax, BKIIOUasi OU3HEC, MEAMIIMHY U 00pa3oBaHHE.

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

Hacrosimas nucnumimHa (MOTyJb) BKIIOYCHA B YICOHBIH IIJ1aH 1O MPOTrPaMMe TIOITOTOBKU
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIH
PazpaboTka W BXOJWT B BapUATHBHYK 4YacTh bioka 1, QopMupyeMyl y4acTHHKaAMH
00pa30BaTeNbHBIX OTHONICHUN KaK JIUCIUIUIHHA IO BBIOOPY.

Jucuunnuua (Moaynb) u3ydaercs Ha 3 win 4 Kypce B 5, 6 wiu 7 ceMecTpe Ha BBIOOD,
JOCTYITHA JUIS TIPOXOXKIACHHUS TIPH YCIOBHH YCIEIIHOTO 3aBEPIICHUS TUCIHUILIHHBI (MOIYJIS)
«Machine Learning (MamumnHOe 00y4deHue)».

Heab wu3yyeHHs] AUCHUIVIMHBI (MOAYJs): NpUOOpEeTeHUE 3HAHUH M HaBBIKOB,
HEOOXOIUMBIX JIsi pa3pabOTKH M TNPUMEHEHHsS] TEXHOJIOTUM, MO3BOJSIOUIMX KOMIIBIOTEpaM
AQHAIN3UPOBATh, NOHMMATh M B3aUMOJEHCTBOBAaTb C YEJIOBEYECKUM S3BIKOM B pa3IMYHBIX
KOHTEKCTaXx.

3agaum M3y4eHUus TUCHUILIMHBI (MOIYJIs1):

—  (opmupoBaHUE 3HAHUN M MOHMMAHUS 10 TEMaM: OCHOBBI NMPenoOpabOTKH TEKCTa U
BBIICJICHUS NIPU3HAKOB, IPHUHLUIBI S3BIKOBOTO MOJCIUPOBAHUSA U KIIHOYEBBIE APXUTEKTYpPHI
HEHUpOoHHBIX ceTell, nmpuMmeHsembix B obOmactu NLP (RNN, Tpanchopmep), monxonasl K
MallMHHOMY [IE€PEeBO/Y, F'eHepaliy TeKCTa U CyMMapH3alli, COBPEMEHHbIE METOIbl O0yUCHHS U
ONTUMM3AIMHU A3BIKOBBIX Mojeneil (LLM), ocHOBBI paOOThl 1MANOrOBBIX CUCTEM M U3BJIEUEHUS
uHpOpMalLnH, TPUMEHEHHE MYJIbTUMOAATIBHBIX MOJIENIEH U TEXHOJIOTUI 00paboTKH peuu;

—  OCBOEHHE YMEHHIl: IPOBOIUTH MPeaoOpaboTKy U BEKTOPU3ALUIO TEKCTa, IPUMEHSTh
HelipoHHble ceth U LLM nansa 3amau NLP, oOy4ath M ONTHUMU3HPOBATH SI3BIKOBBIE MOJIEIH,
paspabatbiBaTh U HHTErpupoBaTh NLP-nipuiioskeHus1, OlleHuBaTh U yIy4IllaTh KaueCTBO MOJIETICH;

—  (opmupoBaHuE HaBBIKOB BiaeHus uHcTpymMeHTamu Python nns NLP (HuggingFace,
nltk, pytorch), MeTogamu oOydeHHsI U ONTHMHU3AIMK S3BIKOBBIX MOJICIICH, HABBIKAMH Pa0OOTHI C
MYJIbTUMO/IATBHBIMU cucTeMamu 1 Text-to-speech.

B pesyabTare 0CBOCHUSI AUCHMILIMHBI (MOAYJIs1) 00Y4AIOLIUICS 10JIKEH:

3HAMb:

— OCHOBHBIE CIIOCOOBI TIPe0OPAOOTKH U BEKTOPU3ALIUN TEKCTA;

— METObI PEUICHHS KITFOUEBhIX 337a4 00pabOTKU €CTECTBEHHOTO SI3bIKA: Kilaccu(UKaIus
TEKCTOB, HM3BJICUeHUE WH(OpMAIMU, TETUPOBAHHE TOCIEAOBATEIIPHOCTEH, TeHEparus TEKCTa,
cymMMapu3alus;

— TIPUHIUIBI IOCTPOCHHUSI U METOJBI T000yUeHUS TPe00yUEeHHBIX S3BIKOBBIX MOJIETICH
(BERT, GPT u np.) nys 3amau NLP;

— 0a30BbI€ KOHIICTIIIMHU OIICHKHA Ka4eCTBA U MHTEPIPETAUUA PaOOTHI SI3BIKOBBIX MOJIEIIEH
B PA3JIMYHBIX 3a7a4ax 00padOTKH eCTECTBEHHOTO S3BIKA,

DNEeKTPOHHBIA JOKYMEHT



— TOAXOAbl K MHTETpanuu BHEMHUX 3HaHui B LLM c¢ ucnonp3oBannem RAG (Retrieval
Augmented Generation);

— METO/bI IOCTPOEHHUS ar€HTHBIX CUCTEM C ITpuMeHeHneM LLM;

— TPHUHLIUIBI pa0OTHI MYJIBTUMOJIAIBHBIX S3BIKOBBIX MOJIENIEH, CHOCOOHBIX 00pabaThiBaTh
U MHTETPUPOBATh pa3IM4HbIe MOAAILHOCTH, TAKHE KaK TEKCT U 3BYK;

ymembw:

— KOHCTPYHPOBAaTh W PEAM30BHIBATh MAWIUIAaHBI 0OpabOTKM TEKCTa HJsi PEHICHHS
TUMOBBIX U MPUKIAAHBIX 3a1a4 NLP;

— TPUMEHATH U 1000y4aTh Mpeao0ydeHHbIe A3bIKoBbIe MOoJenu (Hanpumep, BERT, GPT
U JIp.) Ha COOCTBEHHBIE AATACEThI I PEIICHHS 3a/1a4 00paOOTKH €CTECTBEHHOTO S3bIKa;

— OITUMU3HUPOBATh NPOU3BOAUTEIBLHOCTh U YCKOPATH paboTy NLP-cucrem, ucnomnnsys
METOJbl COKpAllleHHs pa3Mepa MoJeNei, KBaHTH3alUI0, JUCTUUIALMIO UM BHEApPEHUE
3¢ (HEKTUBHBIX BHIYMCIUTEILHBIX PEIICHUI;

— OCYIIECTBJIATh KOMIUIEKCHYIO OIICHKY KadecTBa pa3pabdOTaHHBIX MoJeJe ¢
UCIIOJIb30BaHNEeM MeTpuk (accuracy, F1-score, BLEU, ROUGE, LLM-as-a-judge u np.), a Takxe
MPUMEHSTh METO/IbI MOBBILICHUS KaueCTBa (TFHOHHUHT TUIIEPIapaMeTpoB, AyrMEHTallUs JaHHBIX U
ap.);

enademp:

— OCHOBHBIMH UHCTpyMeHTamu u oubnuorekamu 1t NLP (NLTK, spaCy, HuggingFace
Transformers,HuggingFace Datasets, vllm, PEFT, SentenceTransformers u np.);

— mnpueMaMu paboThl ¢ MPeAoOyYCHHBIMU SI3BIKOBBIMH MOJICTSIMHU, BKIIOUYash HX
MpUMEHEHHe, 1000yueHne 1 ONTUMHU3ALHIO;

— YMEHHEM CaMOCTOSITEIbHO pa3pabarbiBaTh, ONTHMHU3UPOBATh W oOleHHBaTh NLP-
pelIeHUs TS MPUKJIAIHBIX 33]1a4, a TAK)KE HHTEPIPETUPOBATH UX PE3YIbTATHI.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IPOBE/ICHUH Y4EOHBIX 3aHATUH B (popMe KOHTAKTHON paboThl 00YYaIOLIMXCS € IeJarorn4eCKUMHU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus

Conep:xkanue KOMIEeTEHIIUH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JucHMIIMHE (MOTYJIIO)

YK-1.

Crioco0eH oCyIIeCTBIIATh
MOUCK, KPUTHYESCKHIH aHAH3 U
cHHTe3 HH(pOopMaITuHy,
MPUMEHSITh CHCTEMHBIH
TIOJTXOJT JIJISl pEeIICHHUS
MOCTABJICHHBIX 33124

YK-1.1.

3HaEeT METO/IbI MOMCKA U aHAJIN3a
nH(popMaIuu B 001aCTH pa3padOTKH,
OCHOBHBI€ TTPUHIIUIIEI KPUTHYECKOH
OIICHKH MCTOYHUKOB MH()OPMAIIUU U
WX PEJIEBAaHTHOCTH.

YK-1.2.

YMeeT KpUTHYECKH OLICHUBATh
WUCTOYHUKHU HH(OpMAILINHU U
CHUHTE3UpPOBATh JAHHbIE U3
Pa3IYHBIX HICTOYHUKOB IS
pelIeHns 3aad, IpUMEHSTh
CHUCTEMHBIN NOAXO/ K aHAINU3Y U
PELICHHUIO KOMIIIEKCHBIX PO0JIeM

YK-1.3.

NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTAMH U
TEXHOJIOTHSIMU /17151 00pabOTKH
nHpopMaIuu, GOpMyINPOBAHUH H
CTPYKTYPUPOBAHHH 3a/1a4 Ha OCHOBE
noJy4eHHoH nH(opMamu

YK-2.

CriocobeH onpeiensiTe Kpyr
3a1a4 B paMKax IOCTaBJICHHON
[ENI ¥ BHIOUPATh
ONITUMAJIbHBIE CIOCOOBI MX
peLIeHUs, HCXOAS U3
JEHCTBYIONINX MPaBOBbIX
HOPM, UMEIOLIUXCSI PECYPCOB
Y OrpaHUYECHHI

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYIHPYIOIINE
JIEATSIILHOCTD B 00J1aCTH PELICHHUS
3a7a4, OCHOBHBIE METO/LI M TIOIXOIbI
K OMPEJICIICHHIO KpyTa 33134

YK-2.2.

YMeeT onpenensaTs Kpyr 3a1a4 B
pamMKax IMOoCTaBJIEHHOM 1INy,
BBIOMPATH ONTUMAITBHBIE CIIOCOOBI
pelIeHns 3a1a4, YU ThIBast
MMEIOIINECS PECYPCHI U
OTpaHHYEHU

YK-2.3.

Nwmeer mpakTuyecKuid OnbIT
MIPUMEHEHUS 3HAHWUI O TPaBOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYyaIUsX, pa3paboTKu U
peanu3anuu peleHui B
COOTBETCTBHUH C YCTAHOBJICHHBIMU
OTpaHHYCHHUSIMH

OIIK-1.

Cnoco0eH HaXOIUTh,
(GopMyIHMpoBaTh U permarb
aKTyaJibHbIC ¥ 3HAYUMBbIC
MPOOIJIEMBI TPUKIATHON U
KOMITBIOTEPHON MaTeMaTUKH

OIIK-1.1.

3HaeT OCHOBHBIE METOIbI U IOAXOABI
K PEIICHUIO 3a/1a4 MPUKIATHON U
KOMHLIOTepHOfI MaTC€MaTHKH,
BKJTFOYast alTOPUTMEI,
MaTeMaTHYECKOe MOJICTTUPOBAHKE U
TeOpI/IIO OIITUMU3AIINH, a TaKKEC
COBpeMeHHLIe I/IHCprMeHTBI nu
TEXHOJIOTHH, UCIOJIB3yEMBIC B OTOM
obnact

OIIK-1.2.

YMeeT aHanu3upoBaTh U
(hopMyTHUpOBaTH MaTEMaTHYECKHE
3a/1a4u, IPUMECHSITh
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COOTBETCTBYIOIIUE METOJIBI U
ANTOPUTMBI JIJISl HX PEIICHUS, a
TaK)Ke UHTePIPETUPOBATH U
MPEJICTABIATh PE3YJIbTATHI B
MTOHSITHOM M AOCTYIHOH hopme

OIIK-1.3. Nmeet mpakTHYECKUH OTBIT PabOTHI
HaJl IPOEKTaMH WIH
UCCIIEIOBAaHUSAME B 001aCTH
MPUKJIAHON U KOMIIBIOTEPHOU
MaTEMAaTHKH, BKJIIOYas ydacTHe B
KOHKYpCax, OMTUMITAAAaX WIN
HAyYHBIX MMyOJTUKAIUIX, T1e ObUH
peLIeHBI aKTyalbHbIC U 3HAYNMBbIC
3a1auu
IK-1. CriocobeH popmynrpoBath IK-1.1. 3HaeT MEeTObI M MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 33a7a4, a TAKKE
TOYHOCTBIO, 00OCHOBEHIBATH OCHOBHBIE MTPUHIIUTIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTenbCTBa H
aHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yIbTaToB.
pe3ynbTaThl B 001aCTH [K-1.2. ‘YMeeT KOppPEeKTHO CTaBUTh U
MaTeMaTHKH U (opMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HaYK 3aJauu, IPUMEHSTh CTPOTHE METOJIBI
JIOKa3aTeIbCTBA M AHAJIM3UPOBATH
HOJTyYSHHBIC PE3YJIBTATHI.
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001acTH MaTeMaTHKH U
KOMITBIOTEPHBIX HayK, BKIIIOYAst
MPUMEHEHUE MaTeMaTHUECKIX
METOOB JIJIsl peLICHNUS
NPaKTHYECKUX 3a/1a4
[K-2. CriocoOeH pemath THIIOBbIE I1K-2.1. 3HaeT OCHOBBI HH)OPMALIMOHHON U
3a71a4¥ MpoeCcCUOHATBHON oubnuorpaduveckon KyabTypsbl, a
JeSITeIbHOCTH B 00JIaCTH TaKXe MPUHIUITB HHPOPMAITHOHHOH
pa3pabOTKH, ONHpPasch HA 0€30MacHOCTH U TPUMEHEHUS
WHQOPMAITMOHHYIO 1 UHPOPMAITMOHHO-
oubrorpaduIecKyro KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
KyJIbTYpPY, UCTIONIB3Ys npodeccHOHAIBHOM AeSTEIbHOCTH
MH()OPMAIIIOHHO- [K-2.2. Ymeer 3¢ (heKTUBHO HCIIONB30BAThH
KOMMYHHKAIIHOHHBIE UHPOPMAIMOHHO-
TEXHOJIOTHH U YUUTHIBAS KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
OCHOBHBIE TPeOOBaHMUS JUTS PELIeHUs CTaHIapTHBIX 3a7a4
UHPOPMAITMOHHOH npodecCHOHAILHON JIeATENHHOCTH,
Oe3omacHocTH YYUTHIBast TPEOOBAHUS
MH(POPMALMOHHON 0€30MaCHOCTH
[K-2.3. NmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMH B 001acTH
pa3paboTKH, BKIIOYask COOII0AEHUE
HOPM MH(POPMAITMOHHON
Oe3onacHocTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
HaumeHnoBanue TKY
1 pa3aena IMCUUIIIMHBI Qunas dopua (Texymui
KonrakTHas padora CamocrosiTe
(Mozyst) Jlexkiun CeMuHapbl Kourpoasb JbHAs KOHTPOIE
ycIeBaeMoCTH)
padora
1 Encoder-based moaenu 10 10 42 Jomamaue
3a/1aHus,
IToaroroBka k
ceMuHapy
2 Bosbiiume sI3bIKOBBIC 10 10 42 IMoaroroska K
mozaenn (LLM) CEeMHHApY
3 CoBpeMEHHEIC 10 10 42 Jomamaue
BO3MOKHOCTHU U IToaroroBka k
pacmmperus OOIBIINX ceMuHapy
SI3BIKOBBIX MOJIEIeH
(LLM)
3auem ¢ oyeHKoIl 4
Hmozo: 30 30 4 126
O6vem oucyuniunst (M00yis) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJIS)
Nen/m HanMenoBanue pasgea ConepxaHue TUCHUNIMHBI (MOIYJIs1) IO TEMaM
AUCHUIJIMHBI (MOLYJIs1)
1 Encoder-based momenu BekTopuzaius u kiaccudukariysi TeKCToB. [Ipejo0ydYeHHbIC SI3bIKOBBIC

MOJIeNIM Ha OCHOBe apxuTekTypbl Koguposmmk Tpancpopmepa (BERT
u 1p.). PawxupoBanume wu Meronsl HMH(OPMAIMOHHOTO IOWCKA.
MynbTHIMHTBaIBHOCTE M JOMEHHas ajanTauus NpeaoOydeHHBIX
SI3BIKOBBIX MOJEJIEH

2 Boublme s36IKOBBIE MOJICITH S3pIKOBOE MO/IeIMpOBaHKEe M 00ydeHre OOJBIINX S3BIKOBBIX MOJIEIEH
(LLM) (LLM). HooGyuenue u fine-tuning LLM. Efficient Transformers, PEFT
u onenka s¢pdexruBHoctd LLM. Cxarne u ontummsanus LLM.
Mixture-of-Experts 1 napajuiebHble BBIYHCICHHS
3 CoBpeMeHHBIC BO3MOKHOCTH H Retrieval Augmented Generation (RAG). LLM-arenTs.
pacipeHus OOJbIINX S3BIKOBBIX | MyJIbTHMOMANBPHBIE  SI3BIKOBBIE  MOJICIHH. Komosele ~ LLM.
mozedneit (LLM) AnprepHaTuBHBIE  apxuTekTypel LLM. OO6pabotka peunm U
ayJIMOCHTHAJIOB
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

OcHosnas numepamypa:

1. Xo6con JI. O6paboTka ecTeCTBEHHOTO S3bIKa B IEUCTBUU : MPAKTUYECKOE PYKOBOICTBO
/ JI. Xobcon, X. Xannec, X. Koyn. - Cankr-IlerepOypr : ITurep, 2020. - 576 c. - (Cepus «lns
npodeccuonanony). - ISBN 978-5-4461-1371-2.

2. Pus, P. O6paboTka ecTecTBEHHOTO sI3bIKa Ha Java : mpakTuueckoe pykoBoacTBo / P. Pu3
; mep. ¢ anri. A. B. CHactuHa. - 2-e u3a. - Mocksa : JIMK Ilpecc, 2023. - 266 c. - ISBN 978-5-
89818-333-2. - Tekcer : anekrponnsiit. - URL: https://znanium.ru/catalog/product/2102620.

3. XobcoHn, JI. O6paboTKa €CTECTBEHHOTO S3bIKa B ICUCTBUU : TPAKTHUECKOE PYKOBOJCTBO
/ JI. Xobcon, X. Xannec, X. Koyn. - Cankr-IlerepOypr : ITurep, 2020. - 576 c. - (Cepus «lns
npodeccuonanoBy). - ISBN 978-5-4461-1371-2. - Tekcr : omektpoHubii. - URL:
https://znanium.com/catalog/product/1733506.

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

5. benrgopr, b. [IpuknagHoii aHanu3 TEKCTOBBIX AaHHBIX Ha Python. MammmnHnoe o6y4yenue
U CO3/1aHUE NPUIOKEHUH 00pabOTKH €CTECTBEHHOTO fA3bIKa : MpaKTHUecKoe pykoBojacTBO / b.
benrdopt, P. bundpo, T. Oxema. - Cankt-Ilerepoypr : Ilurep, 2020. - 368 c. - (Cepus
«becrcenneper O’Reilly»). - ISBN 978-5-4461-1153-4. - Tekct : snekrponHbeld. - URL:
https://znanium.com/catalog/product/1733693.

Hononnumenvnan r1umepamypa:

1. beurdoprt, b. [IpuknaaHoi aHanu3 TEKCTOBBIX 1aHHBIX Ha Python. MammnnHoe oOydenue
U CO3/1aHUE NPUIOKEHUH 00pabOTKM €CTECTBEHHOTO f3bIKa @ MpaKTHUeCKoe pykoBojacTBO / b.
benrdopt, P. bundpo, T. Oxema. - Cankr-IlerepOypr : Ilurep, 2020. - 368 c. - (Cepus
«becrcemnepsr O’Reilly»). - ISBN 978-5-4461-1153-4.

2. Huxonenko, C. . I'mybokoe o0yuenue : mpaktuyeckoe pykoozctso / C. . Hukonenko,
A. Kanypun, E. Apxanrensckas. - Canxt-IlerepOypr : Ilutep, 2019. - 480 c. - (Cepus
«bubmuoteka mporpammuctay). - ISBN 978-5-496-02536-2. - Tekct : anekTpoHHbIi. - URL:
https://znanium.ru/catalog/product/1760785.

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieqnBaroNIeii MpoBeIeHUE BCeX
BUJIOB JIMCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW MOATOTOBKU, MPAKTHYECKOW U HAy4dHO-
UCCIIEIOBATEIbCKON PabOT 00yJaromuxcs, MPeayCMOTPEHHBIX YU€OHBIM IIIIaHOM.

[ToMerieHus1, KOTOpPBIE PEACTABIISAIOT COO0H yueOHbIE ayAUTOPUU AJIsl IPOBEIECHUS 3aHATHH
JEKUMOHHOIO THMA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THMA, T[PYIIOBBIX U
WH/MBUYaJIbHBIX KOHCYJbTAIUH, TEKYILEro KOHTPOJISA U MPOMEXYTOYHOHN aTTeCTalllH, a TaKkKe
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MOMEIIEHUS Il CAMOCTOATENbHOM paObOThl U MOMEIIEHUS I XpaHEHHUs U MPO(YUIAKTUYECKOTO
oOciy>xuBaHus yueOHOro 06opynoBanus. IlomemeHns: yKOMIUIEKTOBaHbI CIICIUATIN3UPOBAHHON
MeOeNnbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOYUYEHMsI, CIyXKAaIlUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenue qucUUIUIMHBL (MOAYIA) o0eceunBaeTcs B y4eOHbIX ayIUTOPHSX, OCHAILICHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMH KaJIbKYJISTOpaMH;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITFOYAs IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

[ToMerieHus AJ11 CaMOCTOATENIBHOM pabOoThl 00yUarOIIKUXCsl, B TOM YHCIIE TPUCIIOCOOICHHbIE
JUIsL MCTIONBb30BaHMsI MHBAJIUJAMHM M JIMLAMU C OTPAHUYEHHBIMH BO3MOXHOCTSMH 310POBbS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» u
obecrieueHMEM  JIOCTyla B 3JIEKTPOHHYI0  HH(OpMALMOHHO-00pa30BaTENbHYIO  CpEly
YHuBepcurera.

OOyvarommMcsl IPeNOCTaBIAETCA JOCTYNl (B TOM 4YHCIE YJAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMAaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
JTAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue moprasia Ccplika
(u31aHusL, Kypca, IOKYMEeHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OubmoTeKa
2. | basza manubIx g | T-crenuanucTos https://habr.com
3. | Baza mannseix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHeii caiT MUHHCTEPCTBA HAYKH https://minobrnauki.gov.ru/

BEICIIIETO 00Opa3oBanus Poccuiickoit deneparumn

5. | ®enepanbhsiii moprai «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. WNudopmarmonnas cucrema "Enunoe okHO noctyna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. Enunast komekius 1udpoBeix 00pa3oBaTebHBIX http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIi HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesIbHBIX PECYPCOB

[lepeueHp HMHPOPMAIIMOHHBIX TEXHOJOTUH, WCHOJB3YEMBIX IPH  OCYIIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OoOecreyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
UH(POPMALIMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 110 IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) [ sapy6exmoe | nuuensuonnoe
bpaysepsi:
SIunexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NpUI0KEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JIMLIEH3MOHHOE
TeXstudio 3apy0exKHOoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
IporpamMmHoe oGecniedeHue 15l IVIAHMPOBAHUS M YY€TAa BPEMEHM:
Toggle app | sapyGesxuoe | cBOGOIHO pacIpocTpaHseMoe
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Cucrtembl ynpapJjeHHs IPOEKTAMU:

Microsoft Imagine (Project) | sapyGesxHoe | nmuuensnonHoe
CucTeMbl ynpaBJjieHus1 0a3aMH TaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxuoe | muuensnonnoe
Cucrtemsbl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGexuoe | muuensnonHoe
CnpaBoYHO-IIPABOBbIE CHCTEMBI:

KoncynprantlLroc: cripaBouHO-IIpaBOBast OTEYECTBEHHOE JIMIICH3HOHHOE
cucTeMa

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mist 6usneca OTEYECTBEHHOE JIMIEH3HOHHOE

Crampmaprasii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHIEMOE
Bash (Unix shell) 3apy0OexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Anaconda 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0eKHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACIIPOCTPAHIEMOE
IlakeTbl IPOrpaMMHBIX CPeACTB M OMOJINOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Cucrtembl ynpapjieHusi 0ndanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOeKHOE | CBOOOIHO paCIpPOCTPaHsIEMOe
CepBuchl U C1yKOBbI:

Bind 3apy0eKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOIHO PaCIPOCTPaHAEMOE

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
MeToanuyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCHUIIJINHBI (MO)ly.]'[ﬂ)

B mpouiecce uzyduenust nucuumuinabl (Moayiisi) «Natural Language Processing (O6paboTka
€CTECTBEHHOT'O A3bIKa)» B pAMKaX TEKYILLEr0 KOHTPOJIS YCIIEBAaEMOCTH UCIIOIb3YIOTCS TAKHUE BH/IbI
yueOHOW paboThl, KaK JIEKIIUH, CEMUHApHI (ayauTOpHas padoTa), JOMALIHUE 3aJaHus, a TaKxKe
pasi4yHble BHUJBl CAMOCTOSITENILHONW paboThl OOydaroIuXcs MO 3aJaHdI0 IpenojaBaTers,
HaIpaBJIEHHBIE HA Pa3BUTHE HABBIKOB MTPO(ECCHOHATIBHOMN JIEKCUKH, 3aKPEIITICHUE MTPAKTUYECKUX
npo¢eCCHOHATBLHBIX KOMIETEHIIMH, TOOIPEHNE HHUIATHB.

Jlekyuss — cUCTEMAaTHYECKO€, IMOCIEOBAaTEIbHOE, MOHOJOTHYECKOE H3JIOKECHHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mpomecce neknuii peKOMEHIYETCS BECTH KOHCIEKT JIEKIHI: KpPaTKO M CXEMaTHYHO
(UKCUpOBaTH OCHOBHBIE WJEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BOMPOCHI WM MaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HATH OTBETHl B PEKOMEH0BaHHON nuTeparype. Eciu
pa3oOpaTbcsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC U 3a7aTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue ¢ cemunape (npaxmuyeckom 3ansmuu) — akTHBHas paboTa CTyJICHTA Ha CEMHUHApe,
€ro OTBEThI Ha BOMPOCHI MPENOAABATENS U YYaCTHE B JUCKYCCHUHU.

Jl1s ycnemHoro yyacTusi B CEeMHUHApe CTYJAEHTaM peKOMEHAYETCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXKICHHS, MPOYUTATh HEOOXOAUMBIE MAaTepUAIbl U MOATOTOBUTH BOIMPOCHL. BaxkHO
aKTHUBHO CJIyIIaTh M BOBJEKAThCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENSI CTOUT OBITh YBEPEHHBIM, YETKUM U JIOTUYHBIM,
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OTMPAsiCh HA U3Y4YEHHBIN MaTepHrai. Takke IMoJIe3HO MOIEPKUBAThH TUATIOT C OTHOKYPCHUKAMH,
4T00BI 000TaTUTH 0OCYXKACHUE U PACIIUPUTH CBOHM 3HAHUSI.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBarh 3aJaHus Ha JTarmbl, YTOObI
n30exarh MEeperpy3kd M JIydille yCBOUTH Marepuai. Mcmonap3oBaTh pa3iWyHble HMCTOYHHKHU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAWH-PECypChl, Ji 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
U3YYEHUE OTJICIbHBIX TEM U BOIPOCOB y4EOHON AUCIUILINHBIL.

B mipotiecce camocTosITeIbHOM pabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAaHHBIMU
MaTepuaiaMH Mpyu MUHUMAJILHOM yYacTHH MpenojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE M3yUEHUE YUeOHBIX MaTepUAJIOB IIAHOB
U TE3UCOB OTBETOB, U3yUEHHUE JOMOJHUTEIBHBIX TEM, BHIMOIHEHHE y4eOHO-HUCCIIEeI0BATENbCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4eHHs 10 JUCHUIIMHE (MOAYJII0)

Kpurepun nosy4eHusi ypoBHSI ¥ OLleHHBAHUS c()OPMHUPOBAHHOCTH KOMIIETEHIMIA 110
aucouuinHae (moay.aio) «Natural Language Processing (O0padoTka ecTeCTBEHHOI0 A3bIKA)»

OueHuBaHue ypoBHSI Y4E€OHBIX JOCTHKEHHUH, OOyUYaIOMMUXCA MO AUCIHUIUIMHE (MOIYJIO),
OCYILIECTBIISICTCS B BUJIE TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTAalUH.

IIpoMekyTouHasi aTTecTalMs MO JUCHHUIUIMHE (MOJIYJIO) OCYIIECTBISETCS B (opme
3auema ¢ OWEHKOU, TIPU HTOM IPOBOJUTCA OLIEHKA KOMIETEHLUH, Cc(HOPMUPOBAHHBIX IO
JTUCIUIINHE.

Jlns omeHWBaHHS TEKYIIETO KOHTPOJS YCHEBAEMOCTH M TMPOMEKYTOUHOW AaTTecTaluu
UCTIONIBE3YETCS JIeCATUOAIUTbHAS ITKaJla OIECHUBAHUS, KOTOPAas COOTHOCHUTCS C TPATUIIMOHHON
nATUOATUTPHON IITKAJION CIEAYIOIINM 00pa3oMm:

Onenka 3a 3a4er OO0mas xapakTepucTHKA
JdecaTudoanabHas IlaTudannbHas
pe3yjabTaTa 00y4eHus 1o

OIleHKA OIleHKA
AUCUHUIJIMHE (MOTYJIIO)

10 OTanaHO 3aureHo CTygeHT  TIOJIHOCTBIO  BJIAJIEET

9 OTIIMYHO 3ayTeHo 3HAHUSIMHU, U310 KCHHBIMU B pa6oqel71

8 OTIM4HO 3auTeHo nporpaMMe, ¥ TIyOOKO OCMBICISIET

qucuuiuinHy. OH caMOCTOSITETIBHO |
JIOTHYECKU HOCJIeI0BATEIbHO
OTBEYaeT HAa  BCE  BOIIPOCHI,
aKICHTHPYS BHHUMaHHE Ha HamOolee
BL)KHOM. YMEET aHaJIU3UpOBaTh,
CpaBHHMBATB, KJIaccu(UIMPOBaTH,
0000mmaTh, KOHKPETH3HpPOBaTb U
CHCTEeMaTH3UPOBATh U3YyYCHHBIH
marepual,  BBIICISS ~ KIIOYEBHIC
MOMEHTBI " yCTaHaBJINBAs
NPUYUHHO-CIICICTBEHHbIC CBSI3U.
Yetko  QopmynupyeTr  OTBETHI,
YBEPEHHO HUHTEPIPETHPYET
pe3yNibTaThl aHAIW30B M APYIUX
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JlecaTnboanabHas
OlleHKA

IIaTnéananLuasn
OLICHKA

OneHka 3a 3a4uert

OO0masi xapakTepucTuKa
pe3yjabTaTa 00yueHus mno
AUCUMILIMHE (MOAYJIIO)

HCCIICIOBAHUM, a TakXKe pelraeT
cnoxHble 3amaun. CTYIACHT XOpOIIO
3HAKOM C METOJAaMH HCCJIeIOBaHUs,
HEOOXOAUMBIMHU I MPAKTHUECKOH
JIEATEIILHOCTA, U YMEET CBS3BIBATh
TEOPETHUYECKUE aCITEKTHI
JUCIUTUIMHEI (Momyst) C
MPAKTUYECKUMU 3aa4aMH.

Xoporiio

3aureHo

Xoporo

3auTeHo

CrymenTt  oOmajmaer  3HaAHUSAMHU
npeaMeTa TOYTH B MOJHOM 00beMe
paboueii MIPOTPaMMBI u
CaMOCTOSITEBHO, JIOTUYECKH
MOCJIEeI0BaTEIkHO W BCECTOPOHHE
OTBEYaeT HA  BCE  BOMPOCHI,
aKIEHTHPYS BHUMaHHE Ha Hanboiee
3HaYUMBIX MoMeHTax. Omn yYMECT
aHAJIHM3HUPOBATH, CpaBHUBATH,
KJIACCU(PHUIMPOBATD, 000011aTh,
KOHKPETH3UPOBATH u
CHCTEeMaTH3UPOBATh W3Y4YEHHBIN
Marcpuall, BeIACIAA €ro KIIOYCBBIC
ACTICKTHI u yCTaHaBJIMBas
MIPUYINHHO-CJICACTBCHHBIC CBs3U.
Dopmynupyet CBOHU OTBETHI,
YBEPEHHO UHTEPIPETUPYET
pe3yibTaThl aHAM30B M JIPYTHX
UCCJICZIOBAHUM, a TaKXkKe pelraer
CIIO)KHBIE CHTYaI[HOHHBIC 3aJlauu.
CTyneHT  XOpoUIo  3HaKoM C
METOJlaMU UCCIIEIOBAHUS,
HEOOXOUMBIMU ISl TPAKTHUYECKOM
NeITeILHOCTH, W YMEET CBS3BIBAThH
TEOPETUYECKUE ACTIEKThI IPEIMETa C
MPaKTUYECKUMHU 33][a4aMH.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

Crygentr oOmamaet  0a30BBIMU
3HAaHUSIMH o JTUCLUIUINHE
(Moxysro), HO WCTIBITHIBAET
TPYAHOCTH TPU CAMOCTOSITEIBHBIX
OTBETaX M UCIIOJIB3YET HETOYHBIE
¢dbopmynupoBku. B xoze oTBeTOB OH
JIOITyCKaeT OIIMOKM, Kacaroluecs
cytu BompocoB. CTyAeHT crocoOeH
pemarb TOJNBKO CaMble MPOCTHIE
3a7auu u BJIaseeT T
MHHUMaJIbHBIM HaOOpOM METOZOB
UCCIIEIOBAHUSI.
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Ouenka 3a 3auer O0uiast xapakTepucTHKA

JecarnoanabHas IIaTudannbHas
pe3yjabTaTa 00yueHus mno

OLICHKA OLICHKa
AUCUMILIMHE (MOAYJIIO)

3 He cnan He 3aureno CryneHT He oBIafien 003aTeTHHBIM
He cnan He 3auteno MUHHMYMOM 3HaHHI 1O TIPEAMETY H
1 He cnan He 3a4Teno HE MOXET OTBETHTh Ha BOIPOCHI,
JaXe eCNIU TPenojaBaTeib 3a4aeT
JIOTIOJTHUTENbHBIE HaBOJSIIHC

BOIIPOCHI.

Juctummaa (Mmoayib) «Natural Language Processing (O6paboTka eCTeCTBEHHOTO SI3bIKA)»
OILICHUBACTCS CIICAYIOIIMM 00pa3oM:

AKTHBHOCTD Bec |KoaunvecTBo Onucanue
Homamnaue 3amanus | 60% 2 HaGop 3ama4 nmo TemMaM Helenu
Aynurophas padora | 10% 7 AxTuBHas paboTa CTyJJeHTa Ha CEMHHApe, €ro OTBETHI HA

BOTIPOCHI TIPEIIO/IABATEINS U YIaCTHE B TUCKYCCHH

YeT C OLCHKOH () HCHMEHHAS WX YCTHAS Ta Hax 3aJaHUEM,
3adeT ¢ OLEHKO 30% 1 [TuceMenHa cTHas paboTa HaJl 3a1aHne
HaIpaBJICHHBIM Ha MMPOBEPKY MOJYyYSHHBIX 3HAHUN U
HAaBBIKOB I10 JUCIUILTHHE (MOTYJIIIO)

®opmyaa pacuéra UTOroBoii onenku mo qucuumianne (moxyarw) «Natural Language
Processing (O6padoTka ecrecTBeHHOr0 si3bika)»: «(0,6 X cpennee 3a nomariHue 3aganus + 0,1
X cpefHee 3a ayAuTOpHYI0 padoty + 0,3 X 3a4eT ¢ OLEHKOW».

Texkyumii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCs M0 JUCHUIIHHE (MOAYJII0)
IIpumepHBbIe TOMaLIHAE 32IaHUS

Jlomamnee 3aganue 1.

3aganue 1.

1. Bribepute TeKCTOBBINH KOpHyc (HampuMmep, HaOOp HOBOCTHBIX CTaTE€W MM OT3BIBOB O
MPOIYKTAX).

2. Brmonnaute npenodpaboTKy TeKCTa, BKIIOYAs:

o  YJaJleHne NyHKTyaluu U CIIEHUaIbHBIX CHMBOJIOB.

o IlpuBenenue TekcTa K HIKHEMY PETHCTPY.

o  CreMMMHT WM JIEMMaTH3aLHIO.

o  YJaJleHue CTOI-CIOB.

3. Peammsyiite meron "memox cioB" (Bag of Words) mis BeigeneHus TpU3HAKOB U3
Balllero Kopmyca.

4. Cozpnaiite Tabauily, 0TOOpa)KaroIIyI0 YacTOTY CJIOB B BallleM Ha0Ope JTaHHbIX.

Osxupaemblii pedyabrar: OTyer, coiep)Kalluii pe3yibTaThl MpenoOpabdoTKH, TadIuIy
4aCTOTHI CJIOB ¥ KPaTKUI aHAJIN3 MOJyYEHHBIX JaHHBIX.

3aganue 2.

1. MUcnonp3ys Oubmamoreky Gensim, oOyuutre wmonenb Word2Vec Ha BblOpaHHOM
TEKCTOBOM KOpIyce (MOYKHO HCIIOJIb30BAaTh KOPITYC U3 TIEPBOTO 3aJaHMsl).

2. IlpoBeaure aHaIN3 BEKTOPHBIX MPEACTABIECHUH, BBIOPaB HECKOIBKO CJIOB M HalUTe UX
Oommkaiimue "cocenu" B BEKTOPHOM MPOCTPAHCTBE.

3. OOBbsICHUTE, KaK BEKTOPHBIE MPEACTABICHUS CJIOB IOMOTa0OT B pelieHnu 3a1a4 NLP.
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4. Co3spgaiiTe mpoCTYIO S3IKOBYIO MOJIEh Ha OCHOBE N-rpamM, UCITOJIb3Ys Balll TEKCTOBBIM
KOPITYC, ¥ OILICHUTE €€ TPOU3BOIUTEIHLHOCTh HAa TECTOBOM HA0OPE JaHHBIX.

O:xupaemblii pesyabrat: OTueT ¢ pesynpratramMu oOyuenust moaenn Word2Vec, crickoMm
OmKalIuX cocenel Uist BBIOpAaHHBIX CJIOB M KPATKUM aHAJIM30M SI3bIKOBOM MOJIETH.

3ananue 3.

1. PeamusyiiTe mnpocTyr0 peKyppeHTHyH HeipoHHyio cetb (RNN) nmns  3amaum
KJacCU(pUKalMU TeKcTa (Hampumep, KiaccUUKalMs OT3bIBOB KaK IOJOXKHUTEIbHBIX WU
oTpumarenbHbixX ). Ucnonb3yiite dppeiimBopk TensorFlow ninu PyTorch.

2. OOyuuTe MOJENh HA pa3MEeUeHHOM Habope naHHbIX (Hanpumep, IMDB miis oT361BOB 0
¢dmibpMax).

3. CpaBuute npousBoautenbHOcTh RNN ¢ 0Oosnee CIOXKHON apXHTEKTypod, TakOoW Kak
LSTM unu GRU, u npoananu3upyiTe pe3yabTaThl.

4. Peanu3yiiTe MEXaHU3M BHUMAaHUS JIs YJIYYII€HHUS HPOU3BOJUTENILHOCTH Ballel
Mozenu. OnuiuTe, Kak MEXaHU3M BHUMAHUS [IOMOTaeT B KOHTEKCTE Balllel 3a/1a4u.

Osxxupaemsblii  pesyabtar: Ortuer, coaepkamuid pe3ynabTatel oOyueHuss RNN u
LSTM/GRU, rpadguku mpou3BOAMTEILHOCTH M aHAIM3 BIMSHUA MEXaHHW3Ma BHHUMAaHHUSA Ha
pe3yNbTaThI.

JlomamHee 3agaHue 2.

3aganue 1.

1. MW3yuute apxurextypy Tpanchopmep, BKIIOUass MEXaHU3MbI BHUMAHUS U MTO3UIIHOHHOE
koaupoBanue. CozlaiTe BHU3YaJbHYIO CXEMY, WUIIOCTPUPYIOILYI0 OCHOBHBIE KOMITOHEHTHI
MOJIETIH.

2. Peanusyiite mpocTyro S3bIKOBYIO MOJIeNIb HAa OCHOBE KOJIUpOBIIMKa TpaHchopmepa
(nanpumep, BERT) ¢ ucnons3zoBanuem Oubmuoreku Hugging Face Transformers. O6yunte
MO/IEJb Ha 3ajJlaue KiIaccu(UKaIMi TEKCTOB (HarpuMep, Kiaccu(uKalus OT3bIBOB).

3. IIpoBeauTte OIEHKY NMPOU3BOAMTENBHOCTH MOJEIM HAa TECTOBOM HAbope NaHHBIX U
IpOaHaNIU3UPYHTE, Kakue (PaKTOPbl MOTYT BIUATH HA PE3yNbTAThI.

O:xupaempliii pe3yabTar: OTYET ¢ BU3yalbHONU CXEMON apXUTEKTYphl, KOJOM pean3aliu
MO/JIEJIH, pe3yJibTaTaMH OLEHKH TPOU3BOJUTENLHOCTU U aHAJIN30M (PaKTOPOB.

3aganue 2.

1. BeiOepute reHepaTuBHYIO SA3BIKOBYIO MOJENIb Ha OCHOBE jekozepa TpaHcdopmepa
(manpumep, GPT-2 umn GPT-3). U3yuute, kak paboTtaer prompt tuning U peanusyiite ero amis
BAaILIEW MOJIEIIH.

2. IlpoBeaure 3KCIIEPUMEHT, CPaBHUB MPOM3BOJUTEIHHOCTh MOJEIM ¢ M 0e3 prompt
tuning Ha 3ajja4ue reHepaluu TeKcTa (HapuMep, MpoI10JKEHUE MPEI0KEHNH ).

3. MHccnmeayiiTe METOIBI ONITHMH3AITNH, Takue Kak P-tuning u LoRA. Peaimsyiite oquH u3
ATUX METOJOB JIJISl YITYUIICHUS TPOU3BOIUTEIILHOCTH Balllel MOJIENIN U OLIEHUTE PE3yIbTaThl.

Oxupaemplil pesyjbrar: OTUET, BKIIOYAKOIIMI PE3YyJabTaThl 3KCIEPUMEHTOB C prompt
tuning, CpaBHEHHME MPOU3BOAUTEIILHOCTH, pealU3allMil0 METO/Ja ONTUMH3AIMM U aHaIu3
MIOJIyYEHHBIX JaHHBIX.

3aganue 3.

1. Peammsyiite RAG (Retrieval-Augmented Generation) cucremy, HCIONB3YyA
npeao0ydeHHbBIE MOJIEIH U HA0OP JaHHBIX JIJIs U3BJIeUYeHH nHpopManuu (Hanmpumep, Wikipedia).
OO0®bsicHUTE, KaK CHCTEMA HCIIOIb3yEeT MEXaHU3Mbl U3BJICUCHHS U TeHEepalliy.
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2. Co3zmaiiTe MpOCTYIO0 TUAJOTOBYIO CUCTEMY, peaanu3oBaB 3amaun intent detection u slot
filling. Ucionb3yiiTe 6nbanoTeKy Rasa nnm aHamoruunyo i peain3aiuu.

3. TlpoBeauTte TecTUpOBaHUE BaIlCH TUATOTOBOM CUCTEMBI Ha HAOOPE MOJIb30BATEIHCKUX
3alpOCOB U TMPOAHATU3UPYWUTE PEe3yJIbTaThl, BKIIOYAs TOYHOCTH OMPEJEICHUS HAMEPEHUU U
3aI0JIHEHHUSI CJIOTOB.

Oxunaemblii pesyabrar: OTyeTt, coaepxaniuii onucanrue RAG cuctemsl, Ko peanusaiuu
JTUAJIOTOBOI CHCTEMBI, Pe3yJabTaThl TECTUPOBAHUS U aHAIU3 MPOU3BOAUTEIHLHOCTH.

IIpuMepHBbIe BOIPOCHI /ISl MOATOTOBKH K CEMHHAPaM
Encoder-based Mmoxenn

1. Yrto Takoe BEKTOpU3aLMUs TEKCTa M KaKW€ OCHOBHbBIE METOJbl HCHOJIb3YIOTCS IS
npeoOpa3oBaHus TEKCTa B BEKTOPHI B KOHTEKCTe encoder-based moneneii?

2. Kak paboraer nporiecc kinaccupuKaIuyu TeKCTOB ¢ ucnojab3oBanueM BERT-moneneii?
Onumure KIOYeBbIE HIary.

3. Kakume mnpeumymiectBa HUMeeT apXUTEKTypa KOIHMPOBILMKA TpaHcdopMmepa IO
CPaBHCHHIO C TPAIUIIMOHHBIMU METOAAMH 00pa0dOTKH TeKkcTa?

4, HazoBute ocHOBHBIE KOMITOHEHTHI Mojie’d BERT u ux poiu B 00paboTke TeKcTa.

5. Kak npoucxoaur npenodyuenne BERT-mMonenn u kakve 3amadu MCHOIB3YIOTCS LIS
3T0ro?

6. Uro Takoe MackupoBaHHOE si3bIKOBOE MozenupoBanne (MLM) B BERT u mouemy ono
BAYKHO?

7. Kak npumensiercas BERT st 3anau panxkupoBaHusi B MHGOPMAILMOHHOM MOUCKE?

8. OmnwumunTe MexaHu3M attention B Tpanchopmepax 1 ero poiis B encoder-based moaensx.

9. Kakuwe MeTpuKH HCIONB3YIOTCS JUIS OIEHKH KadyecTBa pPaH)XKMPOBAaHUS B METOJax
UH(POPMALIMOHHOTO MTOUCKa?

10. Yto Takoe MyJIbTHIIMHTBAJIHHOCTH B MPEIOOYUESHHBIX MOJICIISIX U KaK OHA PEeaTn3yeTcCst
B Mozessix Bpoae mBERT?

11. Kak npoucxoIuT OOMEHHas aJanTaius NpeloOyYeHHBIX S3bIKOBBIX MOJENe A
cneunduyeckux 3aaaq?

12. Tlpuseaure mpuMepsl 3a1a4, r1e encoder-based MoaeTH MPEBOCXOAT APYTHE TTOIXOJIBI
B NLP.

13. Kakue orpanmuenusi umeror encoder-based moxenn mpu paboTe ¢ UIMHHBIMU
TEKCTamMu?

14. Kak wunrerpupoBath encoder-based Mozenu B maiimiuaitH oOpaOOTKM JaHHBIX JUIS
KJ1accu(puKaum TeKCTOB?

15. OOGcynuTe 3THYECKUE aCEeKThl UCIOIB30BaHUs MPe00OyUYEeHHBIX MOJIEIeH, TakKuX Kak
BERT, B peaJIbHBIX IIPUIIOKECHUAX.

Boabmme si3bikoBbIe Mogean (LLM)

1. Yro Takoe S3bIKOBOE MOJETUPOBAHUE M KaK OHO MPHUMEHSETCS B 00y4yeHUHU OO0JIbLINX
SI3BIKOBBIX Mojenert (LLM)?

2. Omnwmmurte mpomecc oOydenus LLM ¢ wucronb3oBaHHeM —TpaHCHOPMEPHOM
APXUTEKTYPHI.

3. Kakue nannsle nucnomnb3yrorcs s npenodyuenust LLM u moueMy oHM BaXKHBI?

4. Yro takoe nooOyuenue (fine-tuning) LLM u B yem ero otiinuue ot npenoOyueHus?

5. Kak pabdoraer meron PEFT (Parameter-Efficient Fine-Tuning) u xakue npenmymiecTsa
OH naeT?

6. Ha3zoBure KitoueBble METPUKH [UIs OlleHKH 3 dextrBHOCTH LLM B 331a4ax reHepanuu
TEKCTa.
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7. Yro Takoe Efficient Transformers u kak OHM ONTUMHU3ZUPYIOT BeIYUCIICHHS B LLM?

8. Omnwummute Meronsl cxartusa LLM, Takue Kak KBaHTHU3AIMs M pruning, ¥ UxX BIUSHUE HA
MIPOU3BOIUTENIBHOCTb.

9. Kak paboraer Mixture-0f-Experts (MoE) B apxurexktype LLM u noyemy 3T0 m0JIe3HO
JUTSL MaclITabupoBaHusi?

10. Kakue mapasuieibHbIE BBIYUCICHHS HCIOJNB3YIOTCS Npu o0ydeHuu Oonbimux LLM,
Hanpumep, data parallelism wiun model parallelism?

11. Kak ouenuBath 3¢ pexktuBHOCTS LLM ¢ TOYKM 3peHUs] BBIYHCIUTEIBHBIX PECYPCOB U
KauecTBa reHepanun’?

12. IlpuBeaute npumepsl 3a1a4, rae fine-tuning LLM naet 3Ha4uTENbHBIC YIyUYIICHUS.

13. Kakue BbI30BBI BO3HHMKAIOT npu onTummzanuu LLM pans pa3BepThiBaHus Ha
MOOWJIBHBIX YCTpOWCTBaX?

14. O6cynuTe posb mapalieIbHbIX BEIYMCICHUH B CHIDKCHHH BpeMeHH oOyueHnusi LLM.

15. Kak 6anaHcupoBaTh MEXKIY pa3MepOM MOJCIH U €€ 3P PEKTUBHOCTHIO B MPAKTUICCKUX
npunoxenusax LLM?

CoBpeMeHHbIE BO3MOKHOCTH M PACIIMPeHUs 00/1bMX A3bIKOBbIX Mojeeil (LLM)

1. UYro rakoe Retrieval Augmented Generation (RAG) u kak OHO yJIydIIaeT reHEepaIruio
tekcta B LLM?

2. Omnwmmute mporecc padbotel RAG: kak MpoMCXOIUT M3BICUYCHHUE WH(POPMAIUU U €
MHTErpalys B OTBEThI MOAENIN?

3. Kakune mpeumymectBa nmeer RAG 1o cpaBHEHHIO C YHCTOW reHepamueld TeKcTa B
LLM?

4. Yro takoe LLM-areHTsl U Kak OHU HCIIOJIB3YIOTCS ISl aBTOHOMHOTO BBITIOJHEHUS
3a1ay?

5. [IlpuBenute npumepsl mnpuioxkenuit LLM-arentoB B o00nacTu aBTOMATH3ALMH U
IIPUHSTHS PELLICHUN.

6. Kak paboraroT MyIbTUMOJANBHBIE S3BIKOBBIE MOjeNH, Takue kak GPT-4V, u kakue
MOJIaJIbHOCTH OHHU MOAJEPKUBAIOT?

7. HaszoBute KiOYEBBIE BBI3OBBI B MHTETPALMM TEKCTAa, H300paKEHUNH U JIPYrux
MOJAJIBHOCTEN B MyJIbTUMOJANbHbIX LLM.

8. Uro Takoe komoBeie LLM m Kak OHM TPUMEHSIOTCS JJIsl T€HEpaluu W aHalu3a
IIPOrpaMMHOT0 Koza?

9. Omnummute npornecc fine-tuning LLM s 3agad mporpaMMHpOBaHUS, HAlpuMep, B
monensix Bpone CodeLlama.

10. Kakwue ampTepHaTHBHBIE apXUTEKTyphl LLM CymecTBylOT MOMHMO TpaHCc(HOpMEpOB,
Hanpumep, Ha ocHoBe RNN nnu state-space mozeneit?

11. Kaxk o6pabaTbiBatoTcst peueBble curHaisl B LLM 1 kakue MOAENTu UCIONb3YIOTCS s
pacro3HaBaHMs peun?

12. Yro takoe text-to-speech (TTS) u speech-to-text (STT) B konTekcTe LLM, U Kak oHU
UHTETPUPYIOTCS?

13. O6cymute poas LLM B 00paboTKe ayIMOCHTHAIOB, BKJIFOYAs IITYMOIIOJABIICHUE H
TEHEPALUIO MY3BIKH.

14. Kakue sTHyeckue BOINPOCH BO3HMUKAIOT NPHU MCIIOJIB30BAHUM MYJIbTUMOJAIBHBIX U
Ko70BbIX LLM B peanbHbIX NPHUIIOKEHUSIX ?

15. Kak omnenuBarb 3¢ dexktnBHOCTs RAG n LLM-areHToB ¢ TOYKH 3pEHHUS TOYHOCTH,
CKOPOCTH M HaJIe)KHOCTH?

DNEeKTPOHHBIA JOKYMEHT



3amanus 1J151 NPOMEKYTOYHOM ATTeCTANUM 10 JUCHUILIMHE (MOTYJII0)

Ne 3aganue OTtBer Komnerenuus

n/n

1 Ha3zoBuTe 0OCHOBHBIE KOMIIOHEHTHI B apXUTEKTYpe SHKOJEpa YK-1
monenu BERT.

2 HazoBute MeTon npenoOy4eHusi, NCIONb3yeMBbIii B MLM YK-1
BERT n1s MacKUpOBaHHOTO SI36IKOBOTO
MOJICTTPOBAHHSL.

3 YKaxuTe 3a/1a4n, UCTIOIb3yEeMBbIE T TPEea00ydeHIS 3a/1a49u YK-1
BERT.

4 Omnpenennute OCHOBHOE NPEUMYIIECTBO aAPXUTEKTYPHI napanieau3mM YK-1
KOJIMPOBINHKA TpaHchopmepa mo cpaBHeHNI0 ¢ RNN.

5 HazoBute MexaHW3M, OTBEUYAlONIMM 3a BHHUMAaHHE B attention YK-2
TpaHcopmepax.

6 YKaXuTe OCHOBHBIE METPUKU [JIsl OLECHKHA KadyecTBa METPUKH YK-2
pamKUpOBaHUs B HHPOPMALUOHHOM TTOMCKE.

7 Omnpenenure crocob JIOMEHHOMN aanTamnum fine-tuning VK-2
MpeoOyIeHHBIX MOAEIEH TS CrIeUpUIecKnuX 3a1ad.

8 HazoBute orpanndyenne encoder-based moneneir mpu JUTHHA YK-2
paboTe ¢ JUIMHHBIMU TEKCTaMHU.

9 YKaXUTe OCHOBHBIC IIard B MPOLIECCE KIACCUPUKAITUT mara OIIK-1
TEKCTOB ¢ ucrnonb3zoBanueM BERT.

10 | Ha3oBuTe METO BEKTOPHU3AIIMH TEKCTA, UCIIOJIb3yEMbIit embedding OIIK-1
B encoder-based moaensix.

11 Onpenenure KOJIMYECTBO IapaMETPOB B OOJBIIUX MUJUTHAPIBI OIIK-1
SI3BIKOBBIX MOJICIISIX, I/ie TmpuMeHsercs Mixture-of-
Experts.

12 | Ykaxure THI MapauIeIbHbIX BBIUNCIICHUH, data OIIK-1
WCIIONB3YyeMBIX IIpH 00yueHuu LLM.

13 HazoBure meron onrummzanmu LILM i1t cCHUKEHUS KBaHTHA3ALMS T1K-1
pasMepa MoJIeIH.

14 Omnpenenure OCHOBHBIC 3amayd, riae fine-tuning LLM reHeparuu T1K-1
JaeT YITydIIeHHUS.

15 | Ykaxwure mexanusm padotsl Efficient Transformers ass sparsity [K-1
ONITUMU3AIUHN BHIYHCIICHHA.

16 | HazoBure npeumymectBo meroga PEFT B nooOyuennn | 3¢ peKTHBHOCTH [K-1
LLM.

17 Ompenenure MOJIaJIbHOCTH, MTOAIePKUBAEMBIC TEKCTa TIK-2
MyJbTUMOJanbHbIMU LLM.

18 VYKaxuTe THII TeHepalluu, HCIob3yeMoi B Retrieval augmented IK-2
Augmented Generation.

19 Hazosute MPUMEHEHUE KOJIOBBIX LLM B reHeparus TIK-2
MPOTPaMMHUPOBAHHH.

20 | Ompenenute ajbTepHATHBHBIE apXUTEeKTypsl LLM RNN [K-2

MOMHMO TPaHCPOPMEPOB.
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