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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabovas nporpamma muctmmnabl (Moayns) «Natural Language Processing (O0paboTka
€CTECTBEHHOI'O SI3bIKa)» COCTaBJIEHA B COOTBETCTBHM C (pelepalbHBIM TOCYIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHJIAPTOM BBICIIEr0 OOpa3oBaHusi — OakajaBpuaT MO CHEIHAIBHOCTH
02.03.01 MaremaTuka U KOMITbIOTEpHBIC Hayku, npoduis «[Iporpamma aByx muriomoB HUY
BIID u LYV «IpuxnagHas maremMatuka H HWHPOPMATHUKA», YTBEPXKACHHBIA TNPHUKA30M
MuHucTepcTBa HayKu M BhIciiero obpasoanust Poccuiickoit ®eneparuu Ne 807 ot 23.08.2017
roja.

N3yuenne aucrummael  (Momynsi) «Natural Language Processing (O6pabotka
€CTECTBEHHOT'O S13bIKA)» UTPAET KJIIOYEBYIO POJIb B CO3/IaHUU CHCTEM, KOTOPhIE MOTYT IOHHUMATh
U TeHEPUPOBATh YEJIOBEUECKUM SA3BIK, YTO OTKPHIBAET HOBBIE BO3MOXKHOCTH JUIsSl B3AUMOJICHCTBUS
MEXY JIFOJbMH U MallIMHaMU. JTa 00J1acTh 00ecreYnBaeT pa3BUTHE TEXHOJIOTHM, TAKMX KaK yat-
00TbI, aBTOMATHUYECKHI IEPEBO/I U aHATIN3 HACTPOCHUH, KOTOPBIE CTAHOBSTCS BCE O0sIee BAXKHBIMU
B Pa3NMUYHBIX cepax, BKIoUas OM3Hec, MEAUIIMHY U 00pa3oBaHHUE.

MecTo AMCHUIINHBI (MOYJIS) B CTPYKTYpe 00pa30BaTe/ibHON MPOrpaMmbl

Hacrosimas nucnumimHa (MOyIb) BKIIOYCHA B YISOHBIH IIJ1aH 1O MPOTrPaMMe TIOITOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 MartemaTtuka ¥ KOMIIBIOTEpHBIE HAYKH, MPOQPHIIH
«IIporpamma ayx qumiomoB HUY BIID u LY «llpuknaanas marematuka U uHGOpMaTUKa» U
BXOJIUT B BapuaTHBHYIO 4acTb broka 1, Qopmupyemyro ydacTHUKaMu OOpa30BaTEIbHBIX
OTHONICHHUH KaK JUCIUIUIHHA IO BBIOOPY.

Jucnunnuza (Moaynb) u3ydaercs Ha 3 win 4 Kypce B 5, 6 wiu 7 cemecTpe Ha BBIOOD,
JOCTYITHA JUIS TIPOXOXKIACHHUS TIPU YCIIOBHH YCIICIIHOTO 3aBEPIICHUS TUCIHUILIHHBI (MOIYIIS)
«Machine Learning (MamumnHOe 00y4deHue)».

Heab wu3yyeHHs] AWUCHUIVIMHBI (MOAYJs): NpUOOpETeHUE 3HAHUH M HaBBIKOB,
HEOOXOIUMBIX AJIsi Pa3pabOTKHM M TNPUMEHEHHUS] TEXHOJIOTUM, MO3BOJSIOLIMX KOMIIBIOTEpaM
AQHAIN3UPOBATh, NOHMMATh M B3aHMOJEHCTBOBAaTb C YEJIOBEYECKUM SA3BIKOM B Pa3IMUYHBIX
KOHTEKCTaXx.

3agaum M3y4eHus TUCHUILIMHBI (MOIYJIs1):

—  (opmupoBaHUE 3HAHUN M MOHMMAHUS IO TEMaM: OCHOBBI NMPenoOpabOTKH TEKCTa U
BBIICJICHUS TIPU3HAKOB, IPHUHLUIBI S3BIKOBOTO MOJCIMPOBAHUSA U KIIHOYEBBIE APXUTEKTYpPbI
HEHUpOHHBIX ceTell, nmpuMmeHsembix B obOmactu NLP (RNN, Tpanchopmep), monxonsl K
MAaIlMHHOMY [I€PEBOAY, F'eHepalliy TeKCTa U CyMMapH3allii, COBPEMEHHbIE METO/Ibl 00yUeHHS U
ONTUMU3AIMHU A3bIKOBBIX Mojenelt (LLM), ocHOBBI paOOThI JUAOTOBBIX CUCTEM M U3BIICUECHUS
uH(pOopMalu, IPUMEHEHNE MYJIbTUMOAAIBHBIX MOJIETEH U TEXHOIOTH 00pabOTKU peun;

—  OCBOCHHE YMEHHI: MPOBOAUTH MPEA0OPaOOTKY U BEKTOPU3AIMIO TEKCTA, IPUMEHSTh
HelipoHHble ceth U LILM pang 3amau NLP, oOy4ath M ONTHUMH3HPOBATh SI3BIKOBBIE MOJIEIH,
paspabatbiBaTh 1 HHTErpupoBaTh NLP-nipuioskeHus, olleHuBaTh U yIy4lllaTh KaueCTBO MOJIETICH;

—  (opmupoBaHue HaBBIKOB BiaseHus nHcTpymMeHTamu Python nns NLP (HuggingFace,
nltk, pytorch), MeTogamMu oOydeHHsI ¥ ONTHMHU3AIMHU S3BIKOBBIX MOJICIICH, HABBIKAMH Pa0OOTHI C
MYJIbTUMO/IATBHBIMU cucTeMamu 1 Text-to-speech.

B pesyibTare 0CBOCHUSI TUCHMILIMHBI (MOAYJIs1) 00y4AIOLIUIICH 10JIKEeH

3Hamy:

— OCHOBHBIE CIIOCOOBI MPe0OpabOTKH U BEKTOPU3AIIMH TEKCTA;

— METO/Ibl pPeIICHUS KIIIOUEBBIX 33/1a4 00paOOTKH €CTECTBEHHOTO S3bIKa: KJIacCH(PHUKAIIN
TEKCTOB, M3BJIeUeHHE HH(OpMAlLlMU, TETHPOBAHUE IOCIIEOBATEILHOCTEN, T'€Hepalus TeKCTa,
CyMMapu3aLus;

— MPHUHLUIBI TOCTPOCHUS U METOJbI JOOOYyUeHHs MpenoOyUeHHBIX A3BIKOBBIX MOjEIeH
(BERT, GPT u np.) nyst 3amau NLP;
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— 0a30Bble KOHIENINH OLICHKHN Ka4eCcTBa M MHTEPIIPETAUN PAOOTHI SI3LIKOBBIX MOJIETICH
B PA3IMYHBIX 3a7[a4ax 00padOTKH eCTECTBEHHOTO S3BIKA,

— TOAXOAbl K MHTEerpanuu BHEIHUX 3HaHui B LLM c ucnonb3oBanneM RAG (Retrieval
Augmented Generation);

— METOo/bI MOCTPOSHHUS areHTHBIX CUCTEM ¢ TpuMeHenuem LLM;

— TPHUHIUIIEI PAOOTHI MYJIbTUMOIATBHBIX S3BIKOBBIX MOJIENICH, CTIOCOOHBIX 00padaThIBaTh
Y MHTETPUPOBATH Pa3IMUYHbIC MOJAAIIBHOCTH, TAKUE KaK TEKCT U 3BYK;

ymemu:

— KOHCTPYHMpPOBaTh W PEAIM30BHIBATh IMaWIUIaiHBI OOpPaOOTKM TEKCTa JUIsl pPelIeHUs
TUMNOBBIX U MPUKIAAHBIX 3a1a4 NLP;

— MPHUMEHATH U 1000ydaTh MpeaodyueHHbIe S13bIkoBbIe Moaenu (Hanpumep, BERT, GPT
U 7p.) Ha COOCTBEHHBIC JaTaCcEThl ISl pEIICHUs 3a/1a4 00paOOTKU €CTECTBEHHOTO S3bIKA;

— ONTUMHU3HUPOBATH MPOU3BOJUTEIBLHOCTh U YCKOPATHh paboTy NLP-cucrtem, ucnonb3ys
METO/IBl COKpaIlleHWsT pa3Mepa MojJeNield, KBaHTH3AIMI, JUCTWUISAIMI0O W BHEIpPEHUE
3¢ (HEKTUBHBIX BHIYMCIUTEILHBIX PEIICHUH;

— OCYIIECTBJISATh KOMIUIGKCHYIO OIIEHKY KadecTBa pa3pabOTaHHBIX MOJEIeH ¢
UCIONIb30BaHuEeM MeTpuk (accuracy, F1-score, BLEU, ROUGE, LLM-as-a-judge u 1p.), a Takxe
MPUMEHSATH METO/IbI TOBBIIICHUS Ka4eCTBa (TIOHHUHT TUIIEpIapaMeTpOB, ayrMEHTAlUs JTaHHBIX U
Ap.);

e1aoemn:

— OCHOBHBIMHU MHCTpyMeHTamu u oubianorexkamu st NLP (NLTK, spaCy, HuggingFace
Transformers,HuggingFace Datasets, vllm, PEFT, SentenceTransformers u ap.);

— mnpueMamMu paboThl ¢ MNPeAOOYyYEHHBIMU SI3BIKOBBIMH MOJETSMH, BKIIOYas UX
MpUMEHEHHUeE, J000yUYeHNEe U ONTUMHU3AIINIO;

— YMEHHEM CaMOCTOSTENIbHO pa3pabaThiBaTh, ONTHMH3HPOBATh M OleHWBaTh NLP-
peleHus A MPUKIAaIHBIX 33a1a4, a TAK)Ke HHTEPIPETUPOBATH UX PE3YyIbTATHI.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Cogep:kanue komnereHuuu | HuamkaTop IlepeyeHpb MIAHMPYEMBIX
KOMIIETeHIIN U pe3yJbTaTOB 00y4eHus Mo
JUCHUIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbLI MOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUH aHAIIN3 nH(pOopMaIuu B 001aCTH
U CHHTE3 H(pOpMaIn, HCKYCCTBEHHOTO MHTEIJIEKTA,
MPUMEHSTH CHCTEMHBIH OCHOBHBIE MTPUHIHITBI KPUTHIECKOM
MOJIXOJT IS pEIIeHNUs OIIEHKH UCTOYHUKOB HH()OPMAIINH U
MOCTaBJICHHBIX 33729 WX PEJIEBAHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WUCTOYHUKHU HH(OpMAILINU H
CHHTE3UPOBATh IAHHBIE U3 Pa3INIHBIX
VMCTOYHHUKOB ]IS pEeIIeHus 3a/1ad,
MPUMEHSTh CHCTEMHBIN MOAXO0]] K
aHAM3Y ¥ PEIICHUI0 KOMIUTEKCHBIX
mpo0IeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJIOTHSIMH 1 00pabOTKH
nHpopMaIuu, GOpMyIUPOBAHUH H
CTPYKTYPUPOBAHUH 33124 HA OCHOBE
MOJTy4YeHHOH MHOpMAaIiH
YK-2. Crioco0eH ompenensiTs Kpyr YK-2.1. 3HaeT AeUCTBYIOIINE TIPABOBBIC
3a7a4d B paMKax HOPMBI, PETYJIMPYIOINE ACATSIBHOCTD
MOCTaBIICHHOH LIEJIN 1 B 00JIACTH PELICHUS 3a]1a4, OCHOBHBIE
BEIOMpATh ONTUMATbHBIE METO/TBI U TIOJIXO/IBI K OTPEIEICHUI0
CIIOCOOBI MX PEeIIeHHUS, Kpyra 3a7a4
UCXOJIS U3 IEHCTBYIOIIIX YK-2.2. YMeer onpenesnsaTh KpyT 3a7a4d B
MPABOBBIX HOPM, UMEIOIIIXCS paMKax IMOCTaBICHHOH IIeJH,
PECYPCOB U OTpaHUYCHUH BEIOMPATh ONTHMAJIBHBIE CIIOCOOBI
peleHus 3a1a4, yYUThIBast
UMEIOIIHECS PECYPCHl U OTpaHHYCHHUS
YK-2.3. NmeeT npakTUYECKH OTIBIT
MIPUMEHEHUS 3HAaHWI O TPaBOBBIX
HOpPMax M pPecypcax B peajbHbIX
CUTYyalusX, pa3paboTKu U pearu3aiuu
pEIIeHNH B COOTBETCTBUH C
YCTaHOBJICHHBIMH OIPaHHYCHUSIMH
OIIK-1. CnocobeH KOHCYTbTHPOBATh OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIINH U TEOPUH
Y UCIIOJIb30BaTh B 00JIACTH MaTeMaTHYECKOTO aHAIIN3a
(dyHIaMEHTATbHBIC 3HAHUS B Y CMEXHBIX JIUCUIUIUINH; METOIBI U
00TacTi MaTeMaTHYECKOTro MIOJTXOJIbI, KCIIONIb3yeMbIC B
aHam3a, KOMILIEKCHOTO U Pa3IUYHBIX 00JIACTAX MATEMATHKH
(GYHKIMOHAIBHOTO aHaJIN3a OIIK-1.2. YMeeT NpUMeHATh MaTeEMATHYECKHE
anreOpbl, aHATUTUIECKOM METO/IBI JUTSL PEIICHUS
TEOMETPHH, npodecCHOHANBHBIX 3324
nuddepeHnmanbHoM OIlK-1.3. NmeeT nmpakTUUEeCKUNA ONBIT
TE€OMETPHH U TOTIOJIOTHH, pa3paboTKH U peaan3aliu
nuddepeHInanbHBIX MaTeMaTHIECKUX MOJIEICH B

YPaBHEHUH, TUCKPETHOMN
MAaTE€MAaTUKU U

po(heCCUOHAIBHOM IeSTENbHOCTH
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MaTeMaTHYeCKON JTOTHKH,
TEOpPUHU BEPOATHOCTEM,
MaTeMaTHYECKOW CTaTUCTUKU
U CIIy4alHBbIX IIPOLECCOB,
YUCJIEHHBIX METOJIOB,
TEOPETUYECKON MEXaHUKH B

npohecCHOHANTBHOMN
JeSITeTbHOCTH
ITK-1. Crnioco6en popmymnupoBatb IK-1.1. 3HaeT METOBI U TTOAXOBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 3a7a4, a TAKKe
TOYHOCTBIO, 000CHOBEIBAThH OCHOBHBIC MTPUHIIMIIBI
YTBEPKICHHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTeIbCTBA U
aHAIN3UPOBATH MOJTYYCHHBIC aHaJIM3a Pe3yJIbTaToB
pe3ynbTaThl B 00JacTH IK-1.2. YMeeT KOPpEKTHO CTaBUTh U
MaTeMaTHKH U (dopMynrupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HayK 3a/1a4, IPUMEHATH CTPOTHE METOJIBI
JIOKa3aTeIbCTBA U AHATM3UPOBATH
MOJTY4YEeHHBIE PE3yIbTATHI
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001aCTH MaTEMaTHKH U
KOMITBIOTEPHBIX HAYK, BKIFOUAs
MPUMEHEHUE MaTeMaTHUECKIX
METOJIOB JIISI PEIICHHS TIPAKTHUECKUX
3a1aq
[K-2. CriocobeH pemarh THIIOBEBIE [K-2.1. 3HaeT OCHOBBI HH()OPMAIIMOHHOW U
3a7a4y MpoecCUOHANBHON OoubnmorpaduuecKon KyabTyphl, a
JIeATeTLHOCTH B 00JIaCTH TaKoKe MPUHIAIBI HHPOPMATMOHHOM
HCKYCCTBEHHOTO MHTEIICKTA, 0€301acHOCTH U IPUMCHEHHUS
ONHpasich HA WHPOPMAaIMOHHO-
UH()OPMAMOHHYIO U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
oubnmorpadudeckyro po(heCcCHOHATIBHON IEATENbHOCTH
KyJIbTYpY, UCTIONB3YS IK-2.2. Ymeet 3pPeKTUBHO UCTIONB30BATh
MH()OPMAIIIOHHO- UHPOPMAITHTOHHO-
KOMMYHHKAI[IOHHBIE KOMMYHHKAIIMOHHBIE TEXHOJIOTUH IS
TEXHOJIOTHH U YIUTHIBAS pelleHHs CTaHAaPTHBIX 33124
OCHOBHBIE TPeOOBaHHUS npodecCHOHAILHON IeATEHHOCTH,
MH()OPMALTMOHHOM YUYHUTBIBasl TPEOOBAHUS
Oe3onacHocTU MH(POPMALMOHHON 0€3011aCHOCTH
IK-2.3. HmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMH B 00JIaCTH Pa3pabOTKH,
BKJIIOYasi COOJIIO/ICHUE HOPM
WHPOPMAIMOHHOH 0€30MaCHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
HaumenoBanue 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,
[ToaroroBka k
ceMuHapy
2 Bosnbnive s36IK0BbIC 10 10 42 IMoaroroBka
mozaenn (LLM) CEeMHHApY
3 CoBpeMEHHEIC 10 10 42 Jomamaue
BO3MOXKHOCTH U [Moarororka k
pacmmperns O0IBIINX ceMuHapy
SI3BIKOBBIX MOJENEH
(LLM)
IK3amen 4
Hmoczo: 30 30 4 126
O6vem oucyuniunst (M00yis) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJIS)
Neni/n HaumenoBanme pasgeia Coaepsxanue TMCHUILTHHBI (MOYJIA) N0 TeMaM
AMCHUIIIMHBI (MOYJINA)
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 JIOMEHHAs 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 napajuiesbHble BBIYHCICHHSI
3 CoBpeMeHHBIC BO3MOKHOCTH H Retrieval Augmented Generation (RAG). LLM-arenTs.
pacimpenus OOJbIINX S3BIKOBBIX | MyJIbTHMONANPHBIE  SI3BIKOBBIE  MOJIEIIH. KomoBeie  LLM.
mozeneit (LLM) AnprepHaTuBHBIE — apxuTekTypel LLM. OOpaboTka peun ¥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.

Ocnosnas numepamypa:

1. Xo6con JI. O6paboTka ecTecTBEHHOTO S3bIKa B IEUCTBUU : MPAKTUYECKOE PYKOBOACTBO
/ 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. - Tekcr : 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.
Bacunbe. - Cankrt-IlerepOypr : Ilurep, 2021. - 256 c. - ISBN 978-5-4461-1506-8. - TekcrT :
anexkTpoHHbId. - URL: https://znanium.ru/catalog/product/2141633.

5. benrgopr, b. [IpuknagHoii aHanu3 TEKCTOBBIX AaHHBIX Ha Python. MammmnHnoe o6y4yenue
U CO3JaHNe MPUIIOKEHUH 0O0pabOTKH €CTECTBEHHOTO S3bIKa : MPAKTUYECKOEe 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 €CTECTBEHHOrO S3bIKa : MPAaKTHYECKoe PYKoBOJCTBO / b.
benrdopt, P. bunbpo, T. Oxena. - Cankt-Ilerepoypr : Ilurep, 2020. - 368 c. - (Cepus
«becrcemnepsr O’Reilly»). - ISBN 978-5-4461-1153-4.

2. Huxonenko, C. U. I'mybokoe o0ydenue : mpakrudyeckoe pykoozctso / C. . Hukonenko,
A. Kanypun, E. Apxanrensckas. - Caukt-lIletepOypr : 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
JIeMCTBYIOIMM MPOTHBOIIOKAPHBIM MpPaBUJIaM U HOPMaM U O0OecTIeYrBaroIeii MpoBeieHNE BCeX
BUJIOB JIUCUUIUIMHAPDHOW W MEXJIWCUUIUIMHAPHOW MOATOTOBKM, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuxcs, NPeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
WHAUBUAYAJIbHBIX KOHCYJIbTAlMN, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOUHON aTTeCTalllH, a TaKkKe
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MOMEIIEHUS Il CAMOCTOATENIBHOM paObOThl U MOMEIIEHUS I XPaHEHUS U NMPO(UIAKTUYECKOTO
oOciyxuBaHusi yaeOHOro o0opynoBanus. [loMeneHnss yKOMILIEKTOBAHbI CHIEITUATN3UPOBAHHON
MeOeNnbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOYUYEHMsI, CIyXKAaIlUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenue qucuuIuIMHbL (MOAYIs) o0ecreunBaeTcs B y4eOHbIX ayIMTOPHSX, OCHAILICHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKHMHU KaIbKYJISITOPaMHU;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITFOYAs IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

[TomerieHus AJ11 CaMOCTOATENBHOM paboTh! 00yUarOIINXCsl, B TOM YUCIIE IPUCIIOCOOIEHHBIE
JUI WCTOJb30BAHUS WHBATUAAMHU M JIMIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyaromMMcsl IpeNOCTaBIAETCA JOCTYN (B TOM 4YHCIE YyAaJ€HHBIH) 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
(u31aHUs, Kypca, IOKYMEHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OubIMoTEKA
2. | baza mannseix g I T-crienuaancTos https://habr.com
3. | Baza mannseix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIET0 0Opa3oBanus Poccuiickoit deneparuun

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

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IIPU  OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble NpodeccuoHalbHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 1O 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 3apy0exHOoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apyOeKHOES CBO0OOJIHO pacrpocTpaHsIeMoe
IIporpamMmHoe oGecniedyeHue 15l IVIAHMPOBAHUS M Y4eTa BPeMEHM:
Toggle app | 3apyOexHoe | CBOOOHO pacIpoCTpaHseMoe
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Cucrtembl ynpapJjeHHs IPOEKTAMU:

Microsoft Imagine (Project) | sapyGexHoe | 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) 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
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 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe

1. MeToauuyecKHe 1 OlleHOYHbIE MaTepHaJIbl
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 IPO(ECCUOHATIBHON JIEKCUKHU, 3aKPEIVICHUE TPAKTHUECKUX
npo¢eCCHOHATBLHBIX KOMIETEHIIMH, TOOIPEHNE HHUIATHB.

Jlekyusi — cUCTEMAaTHYeCKO€, IMOCIEAOBAaTEIbHOE, MOHOJOTHYECKOE  M3JIOKEHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuio, TEOPETUYECKOTO XapaKTepa.

B mporecce neknmii peKOMEHIYETCsl BECTH KOHCHEKT JISKIUI: KpPaTKO M CXEMaTHYHO
(UKCUpOBaTH OCHOBHBIE WJEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0AMMO OTMETHUTH BONPOCHI WM MaTepHajbl, KOTOpPHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTU OTBETHI B pEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3oOpaTbcsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC U 3a7aTh €ro
IPEeMno/IaBaTeso Ha KOHCYJIbTAI[MH WA BO BPEMsI CEMHUHAPCKOTO (MPAaKTUYECKOT0) 3aHATHS.

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTUBHasI paboTa CTy/IEHTa Ha CEMUHApE,
€ro OTBEThI Ha BOMPOCHI MPENOAABATENS U YYaCTHE B JUCKYCCHUHU.

Jl1s ycnemHoro yyacTusi B CEMMHApe CTYJAEHTaM PEKOMEHIYETCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXKIEeHHs, MPOYUTATh HEOOXOAMMBIE MaTepuanbl U MOATOTOBUTH BOMPOCHL. BaxHO
aKTHBHO CITYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apTYMEHTUPYS UX.
[Ipu oTBeTrax Ha BOMPOCHI MPEMOJABATENS CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
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OTMpAsiCh HAa U3yYEHHBII MaTepHai. Takke MOIe3HO MOAECPKUBATh AUANIOT C OJHOKYPCHHKAMH,
4T00BI 000TaTUTh 00CYXKACHUE U PACIIUPUTH CBOHM 3HAHUS.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHHs. Pexomenayercs pa3ouBaTh 3aJaHUsl Ha 3TaIbl, YTOOBI
n30exarh MEeperpy3kd M JIydille yCBOUTH Marepuai. Mcmonap3oBaTh pa3iWyHble HMCTOYHHKHU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAaH-PeCypChl, AJis 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
U3yUYEHHE OTJCIIbHBIX TEM M BOIPOCOB YIeOHOW AUCIIUTUINHBIL.

B nporiecce camocTosTeNNbHOM paboThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHIOBAaHHBIMHU
MaTepHrajaMH NP MUHUMAILHOM YYaCTHUHU MpeToiaBaTess. 3a/1aun CTyIeHTa BKIIIOYAIOT padoTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JOMOJHUTEIBHBIX TEM, BBHIIIOJHEHUE YI€OHO-UCCIIEIOBATEILCKUX
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 TEKYILEI0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTalUH.

IIpoMekyTouHasi aTTecTalMs MO JUCHHUIUIMHE (MOJIYJIO) OCYIIECTBISETCS B (opme
9K3ameHa, Ipy 3TOM IPOBOJUTCA OLIEHKA KOMIIETEHIIMH, C(POPMUPOBAHHBIX 10 JUCLUIUIMHE.

Jns oueHMBaHMS TEKYLIEr0 KOHTPOJISI YCIEBAEMOCTH M IMPOMEKYTOUHOM aTTeCTallu
UCIIONIB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
MATUOATIIFHON MIKAJIOHN CIEAYIOUUM 00pa3oM:

JecaTudannbuas IlaTubdannbHas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1Mo
OILICHKA OLICHKA AUCHHILVIAHE (MOLYJIIO)
10 OTinyHO CTyZIeHT MOJIHOCTBIO BIaJEeT 3HAHWAMH, H3JI0XKEHHBIMH B
9 OTIMYHO paboueil mporpaMme, U rIyOOKO OCMBICIISET JUCHUIUTUHY. OH
) OTINYHO CaMOCTOSITENIbHO U JIOTUYECKU I0CIEJ0BaTENbHO OTBEYAET Ha

BCE BOIIPOCHI, aKIEHTHPYsS BHUMAaHUE Ha HauOoJiee BAXKHOM.
YMmeer aHanM3upoOBaTh, CPaBHHBATh, KJIACCUPUIIMPOBATS,
0000mmaTh,  KOHKPETU3UPOBaTH U CHUCTEMaTH3UPOBATh
W3YyYCHHBIH MaTepuan, BBIACISS KIIOUYEBbIE MOMEHTHl H
YCTaHaBNUBas  NPUYMHHO-CIEICTBEHHBIE  CBA3M.  YeTko
(dbopMynupyeT OTBETHI, YBEPEHHO HHTEPIPETUPYET PE3YIbTATHI
AHAJIM30B U APYI'UX UCCIEN0BAHUN, a TAK)KE PEILACT CJIOXKHbIE
3agaud. CTyIEHT XOpOIIO 3HAKOM C METO/IaMU UCCIIEOBaHuU,
HEOOXOIUMBIMH [JIsl MPAKTHYECKOH NEATEIBHOCTH, U yMEeT
CBA3BIBATh TEOPETHUYECKHE ACTIEKTHI TUCIHILIUHBI (MOIyJs) C
MPaKTUYECKUMHU 3aJauaMH.

7 XOpO]J_IO CTy):[eHT O6J'Ia,[[aeT S3HaHUAMH NOPEAMCTa IMOYTU B IMOJITHOM

6 Xopomio o0beMe paboueii MporpaMMbl B CAMOCTOSITENBHO, JTOTHICCKH
MOCIIEIOBATEIEHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHL,
aKIIEHTUPYS BHUMaHKE Ha HarOoliee 3HaYMMbIX MOMeHTaX. OH

yMEeT aHaJIM3MpOBaTh, CPaBHUBAThH, KJIACCU(PHUIIMPOBATH,
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JdecaTudannbuas IlaTudannbHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

0000maTh, KOHKPETH3UPOBaTh W  CHUCTEMaTH3HPOBAThH
W3y4YCHHBI MaTepuall, BBIIENAA €ro KIIOUYEBBIC ACIEKThl U
yCTaHaBIUBAas MIPUYUHHO-CJIE/ICTBEHHbIE CBSI3U.
®opMynHpyeT CBOM OTBETHl, YBEPEHHO WHTEPIPETHPYET
pe3yibTaThl aHAJIM30B M IPYTUX HCCICNOBAHUH, a TaKKe
pelaeT CI0KHbIE CUTYallMOHHBIE 3a1add. CTYIEHT XOpoIIo
3HAaKOM C METOJaMHU HCCJIEIOBaHUs,, HEOOXOAMMBIMHU MJIS
MPAKTUYECKOM  AESITENbHOCTH, U  yMEET  CBS3bIBATh
TEOPETHUYECKHE aCIeKThl TpeAMeTa ¢ MPaKTUYECKUMU

3a1a4aMHu.
5 YnoenerBoputensHo| CtymeHT oOmamaeT Oa30BBIMHA 3HAHUSMH 110 IUCITUTUIAHE
4 V I0BJIETBOPHTEIHHO (MOIyJ1r0), HO UCTIBITBIBAET TPYTHOCTH MPH CAMOCTOSTEIIBHBIX

OTBETax M HCHOJb3YeT HeTouHble (opMynHpoBKU. B xone
OTBETOB OH JIONYCKAaeT OIINOKH, KaCAIOMIUECs CyTH BOIIPOCOB.
CryneHt criocoOeH peniaTh TOJIBKO caMble POCThIC 3aa9u U
BJafeeT  JIMIIb  MUHUMAaJbHBIM  HaOOpOM  METOIOB

HCCJICIOBAHMS.

3 He cnan CryneHT He OBJIajieNl 00sI3aTeIbHBIM MUHUMYMOM 3HaHUH 110

He cnan NpeMeTy U HE MOXXET OTBETUTHh Ha BOMPOCHI, JaXKe CSCIH

1 He cian mpernoaaBareib  3aJaeT  JONOJHHUTCIbHBIC  HABOJAIIMC
BOIPOCHI.

Hucnunnuna (Moayne) «Natural Language Processing (O6paboTka ecTeCTBEHHOTO SI3bIKa)»
OLIGHUBAETCS CIECAYIOMIMM 00pa3oM:

AKTHBHOCTD Bec |KoauuecTBO Onucanue
Jomamnnue 3amanus | 60% 2 HaGop 3azma4 o TemMam HeJenu
Aynutopnas padora | 10% 7 AxTuBHas paboTa CTy/IeHTa Ha CEeMHHApe, €ro OTBEThHI Ha

BOIIPOCHI IPEIogaBaTesl U y4aCTUC B JUCKYCCHUU

DK3aMeH 30% 1 I[TuceMenHas win ycTHasg padoTa Ha 3aJaHUEM

9
HaMpaBJICHHBIM Ha MPOBEPKY MOJYYCHHBIX 3HAHUH U
HAaBBIKOB I10 JTUCIHUILTHHE (MOYJIIIO)

®opmyJia pacuéra UTOroBoii onenkn mo qucuumianne (moaymar) «Natural Language
Processing (O0padoTka ecrecTBeHHOro si3bika)»: «(0,6 X cpennee 3a nomamaue 3aganus + 0,1
X cpefiHee 3a ayAUTOpHYIo padoTty + 0,3 X sx3aMeH».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIMUXCS 110 JMCHHUIINHE (MOLYJII0)
IIpuMmepHbIe fOMALIHUE 3a]aHUS

JlomaimHee 3aganue 1.

3ananme 1.

1. BeiOepute TEKCTOBBIN KOpIyc (HampuMmep, HaOOp HOBOCTHBIX CTaTel MIIM OT3BIBOB O
IPOAYKTax).

2. Brmonnute npenodpaboTKy TeKCTa, BKIIOYAs:

o  YjaneHue MyHKTYaIlH U CIeHUAIbHBIX CHMBOJIOB.

o IlpuBenenue TekcTa K HIKHEMY PETHCTPY.

o  CTeMMUHT WM JeMMaTH3aIHIO.
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o YnajeHue CTOI-CJIOB.

3. Peammsyiite meron "memox cinoB" (Bag of Words) mis BeigeneHus MpU3HAKOB U3
Balllero Kopmyca.

4. CospnaiiTe Ta0IHIly, 0TOOPAXKAIONIYIO YAaCTOTY CJIOB B BamieM HaboOpe JaHHBIX.

O:xupaemblii pesyabrar: OT4er, coAep)KalMii pe3yibTaThl NPeAoOpabOTKH, TaOIUILY
YacTOTHI CJIOB U KPAaTKUI aHAINU3 MOJIy4YEHHbIX JaHHBIX.

3aganue 2.

1. HUcnonp3ys Oubnmoreky Gensim, oOyumte ™Momenr Word2Vec Ha BbeIOpaHHOM
TEKCTOBOM KOpITyce (MOYKHO UCIOJIb30BaTh KOPITYC U3 IIEPBOI0 3a4aHU).

2. IlIpoBeaure aHaN3 BEKTOPHBIX MPEACTABICHUH, BEIOPaB HECKOIBKO CJIOB M HAIUTE UX
Onmxaiimue "cocenu" B BEKTOPHOM POCTPAHCTBE.

3. OObscHUTE, KaK BEKTOPHBIE TIPEACTABICHHUS CJIOB IOMOTAI0OT B pelieHnu 3aaa4d NLP.

4. CospnaiiTe NpoCTYyIO A3bIKOBYIO MOJIENIb Ha OCHOBE N-Tpamm, UCIOJIb3Ysl Ball TEKCTOBBIN
KOpITyC, ¥ OLICHUTE €€ IPOU3BOIUTEIBHOCTh HA TECTOBOM HAOOPE JaHHBIX.

Osxupaemslii pesyabrar: OTUeT ¢ pesyapTaTramMu oOyueHust moaenu Word2Vec, crickoM
OnvpKkaliMx coceieil Uit BRIOpaHHBIX CJIOB U KPaTKUM aHAJIM30M 3bIKOBOW MOJIEIH.

3amanmne 3.

1. Peanuzyiite mnpocTyro pekyppeHTHYI0 HelipoHHyto cerb (RNN) g 3agaun
KJaccu(uKanuy TeKcTa (Hampumep, KiacCH(UKalus OT3BIBOB KaK IOJIOKUTEIBHBIX WU
orpunarenbHbix). Mconesyiite ¢peiimBopk TensorFlow wmu PyTorch.

2. OOyunTe MOJENb Ha pa3MEYeHHOM Habope JaHHbIX (Hanpumep, IMDB ais oT35IBOB 0
buapMax).

3. CpaBuute npousBoautenbHocTh RNN ¢ Gonee ClI0XHON apXUTEKTypOM, TaKOH Kak
LSTM unun GRU, u npoananu3upyiTe pe3yabTathl.

4. PeanusyiiTe MeXaHU3M BHHMMaHHUS JUId YIy4IIEHHs HPOM3BOAUTENBLHOCTH Ballen
Mozenau. ONnumuTe, Kak MEXaHU3M BHUMAaHUS IIOMOTAaeT B KOHTEKCTE Balllel 3a/1auH.

O:xupaemsbiii  pesyabtar: Otyer, coaepxkammii pesyiabTarbl o0yueHuss RNN u
LSTM/GRU, rpaduku mpou3BOAMTEILHOCTH W aHAJIW3 BIUSHUS MEXaHW3Ma BHUMaHUS Ha
pe3yNbTaThl.

JlomamHee 3ajgaHue 2.

3ananme 1.

1. MW3yuute apxurextypy Tpanchopmep, BKIOUAs MEXaHU3Mbl BHUMaHMS M IO3ULIIOHHOE
koaupoBanue. Co3maiiTe BU3YyallbHYIO CXEMY, HUIIOCTPHPYIOLIYIO OCHOBHBIE KOMIIOHEHTHI
MO/IEJIH.

2. PeamusyiiTe TpoCTyr0 S3BIKOBYIO MOJIeh Ha OCHOBE KoJIUpoBIIUMKa TpaHcdopmepa
(manmpumep, BERT) c¢ ucnonb3oBanuem 6ubmmorekn Hugging Face Transformers. O6yuute
MoJieJIb Ha 3a/1ade Kilaccu(UKaluy TEKCTOB (Harpumep, Kiaccudukaius OT3bIBOB).

3. IIpoBeawTte OIEHKY MPOW3BOAMTEIHHOCTH MOJEIH Ha TECTOBOM HAOOpe MaHHBIX H
poaHaIM3UPYyHTe, Kakue (PaKTOpbl MOTYT BIMATH Ha PE3yJIbTATHI.

OsxupaeMblii pe3yabTaT: OTUET C BU3YAJIbHOM CXEMOM apXUTEKTYphl, KOJIOM peaTr3aliu
MOJIENU, pe3yabTaTaMH OLEHKH MPOU3BOAUTEIBHOCTH M aHAIN30M (PAKTOPOB.

3aganue 2.

1. Bribepure TeHEpaTHBHYIO SI3BIKOBYIO MOJIENIb Ha OCHOBE jekojaepa Tpancdopmepa
(manpumep, GPT-2 unu GPT-3). Usyuure, kak pabotaer prompt tuning U peanusyiite ero ais
BaIIeil MOJEIIN.

DNEeKTPOHHBIA JOKYMEHT



2. IlpoBeaute 3KCNEPUMEHT, CPAaBHUB IMPOU3BOAUTENBHOCTh MOJEIU C M 0e3 prompt
tuning Ha 3aja4e reHepaluy TeKCTa (HapuMep, MPOI0JDKEHUE TPEIOKECHUN ).

3. MHccnenyiite MeToapl onTUMU3aImy, Takue kak P-tuning u LoRA. Peanu3yiite onun u3
ATUX METOJIOB JIJISl YITYUIICHUS IPOU3BOIUTEIILHOCTH BAIlIeH MOJICIIH U OIICHUTE PE3yJIbTATHI.

O:xunaemplii pe3yabrar: OTYeT, BKIIOYAOIIUNA PE3yJIbTaThl SKCIIEPUMEHTOB C prompt
tuning, cpaBHEHHE MPOU3BOJUTEIILHOCTH, pEAIM3alMI0 METOJa ONTHMHU3AUU W aHaJIu3
MOJIy4YEHHBIX JaHHBIX.

3aganue 3.

1. Peamusyiitre RAG (Retrieval-Augmented Generation) cucTeMy, HCIIOJIB3YS
npenoOydIeHHbIE MOJICTH U HA0Op JaHHBIX AJis u3BjIeueHus: nHpopmarnmu (Hapumep, Wikipedia).
OOBsicCHHUTE, KaK CHCTEMA HCIIOIh3yeT MEXaHU3MbI U3BJICUCHHS H TEHEPAIUH.

2. Co3pgaiiTe TpOCTYyIO0 JUAIOTOBYIO CHCTEMY, peain30BaB 3aaauu intent detection u slot
filling. Ucnionb3yiiTe 6nbanoTeKy Rasa mnm aHamoruunyo i peaan3ainu.

3. IlpoBeauTte TecTupoBaHUE Balllei TMATOrOBOM CUCTEMBbI Ha HAOOPE MOJIb30BATEIBCKUX
3alpOCOB U MPOAHATM3UPYHUTE PE3yNbTaThl, BKJIIOYAs TOYHOCTH OIpEACTICHHs HaMepeHUuN u
3aMOJIHEHUS CIOTOB.

O:xupaemsiii pesyabrart: Otuet, cogepxkauuii onucanne RAG cucremsl, Ko peanuzanuu
JTMAJIOTOBOM CHCTEMBI, Pe3yJIbTaThl TCCTHPOBAHMS M aHAIHM3 TIPOU3BOAUTEIHLHOCTH.

IpuMepHbIe BOMPOCHI /ISl MOATOTOBKH K CEMUHAapam
Encoder-based moxenn

1. UYro Takoe BekTOpu3alMs TEKCTa M KaKW€ OCHOBHBIE METOJAbl MCIOJB3YIOTCS IJIf
npeoOpa3oBaHus TEKCTa B BEKTOPHI B KOHTEKCTe encoder-based moneneit?

2. Kak paboraer mporecc kiaccupuKaium TEKCTOB ¢ ucnoibp3zoBanneM BERT-moneneit?
Onummre KIrOYEBbIE NIArH.

3. Kakme mnpenMmyiecTBa HMMEET apXHTEKTypa KOJHMPOBIIMKA TpaHchopmepa 1o
CPaBHEHMIO C TPAJUIIMOHHBIMU METOAaMU 00pabOTKH TekcTa?

4. HazoBute ocHoBHBIE KOMITIOHEHTHI Mojie’ BERT u ux ponu B 00paboTke TekcTa.

5. Kak nmpoucxonut npenodyuenue BERT-moznenn u kakue 3a1auu MCMONIB3YIOTCS JUIS
3TOr0?

6. Yro Takoe MackupoBaHHOE s3bIKOBOE MojenupoBanue (MLM) B BERT u nouemy ono
BaXXHO?

7. Kak npumensiercst BERT nns 3a1a4 pankupoBaHus B ”HGOPMALIMOHHOM MTOUCKeE?

8. OmnmmuTe MexaHU3M attention B Tpancdopmepax u ero pois B encoder-based mozensx.

9. Kakue MeTpUKM HCHONB3YIOTCA U OLEHKM KauyecTBa pPaH)XXMPOBAHUS B METOJAX
MH(}OPMaLIMOHHOTO TTOUCcKa?

10. Yto Takoe MyJIbTHJIMHTBAJIHHOCTH B MPEI0OYUEHHBIX MOJEISAX U KaK OHA pealn3yeTcs
B MoJiesax Bpojge mBERT?

11. Kak mpoucxoauT OOMEHHasl aJanTauus MpeJoOydeHHBIX S3BIKOBBIX MOJENeH ams
crenuduaeckux 3agaq’?

12. TlpuBenure nmpumepsl 3a1a4, rae encoder-based MoenH TPEBOCXOIAT APYTUE MOIXOIBI
B NLP.

13. Kakue orpanmuenuss umeror encoder-based monmenu npu padboTe C IIUHHBIMH
TEKCTaMH?

14. Kak wunrterpupoBath encoder-based mozaenu B maiimiaiiH oOpaOOTKM JaHHBIX IS
KJIacCU(UKALIUU TEKCTOB?

15. O6cynuTe STHUECKUE ACTIEKTHI UCIOIb30BAHUS MPETOOYUEHHBIX MOJIETEH, TAKUX Kak
BERT, B peanbHbBIX PUTOKEHUSX.
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Bboabmue a3pikoBbie Moaeau (LLM)

1. Yro Takoe SI3bIKOBOE MOJECIMPOBAHHE U KaK OHO NMPUMEHSETCS B 00y4eHUU OOJIBIINX
SI3IKOBBIX Mojeneit (LLM)?

2. Omnwmmute mnpomecc oOyuenus LLM ¢ wucrnonb3oBaHweM  TpaHCHOPMEPHOI
ApPXUTEKTYPHI.

3. Kakwue nannblie ncnomnp3yrorcs s npenodyuenust LLM u moueMy OHM BaXKHBI?

4. Yro Takoe noodyuenue (fine-tuning) LLM u B ueM ero otiimuue oT npenooydeHus?

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

6. Ha3zoBure KitoueBble METPUKH [T OlleHKH 3 dexrrBHocTH LLM B 331a4ax reHepanuu
TEKCTa.

7. Yro takoe Efficient Transformers u kak OHM ONITUMU3UPYIOT BbIUKCIeHUs: B LLM?

8. Omnwumunte Meronsl cxarud LLM, Takue kak KBaHTU3alUs M pruning, U UX BIUSHUE HA
PON3BOIUTEIILHOCTb.

9. Kak paboraer Mixture-0f-Experts (MoE) B apxurektype LLM 1 modemy 3T0 MoJie3HO
JUIsl MaclITaOupoBaHus?

10. Kakue mapasuienbHble BBIYMCICHHS UCIOJB3YIOTCS NpU oO0ydyeHuu Oonbiiumx LLM,
Hanpumep, data parallelism umu model parallelism?

11. Kak ouenuBatb 3¢pextuBHOCT, LLM € TOUKH 3peHHs BBIYMCIUTEIbHBIX PECYPCOB U
KauecTBa reHeparuu’?

12. IlpuBeaute npumepsl 3a1a4, rae fine-tuning LLM naet 3HauuTe bHBIE YIIyUIIEHUS.

13. Kakue BBI30OBBI BO3HUKAOT npu ontummsamud LLM s pa3BepTbiBaHHus Ha
MOOWJIBHBIX yCTpoHcTBax?

14. O6cynuTe poib MapajuIeIbHBIX BEIYUCICHUH B CHIDKEHUH BpeMeHn o0ydenus LLM.

15. Kak 6anaHcupoBaTh MEXKIY pa3MepoM MOJAENH U ee 3P(PEKTUBHOCTHIO B MPAKTUUYECKUX
npuioxxenusx LLM?

CoBpeMeHHbIE BO3MOKHOCTH M pacliMpeHusi 001bIMX 3bIKOBbIX Mojeeil (LLM)

1. UYro rakoe Retrieval Augmented Generation (RAG) 1 kak OHO yIydIIaeT TeHepalnio
tekcra B LLM?

2. Onwumute npouecc paborsl RAG: kak mpoucxoauT H3BJI€YEHHE MHPOPMALUU U ee
MHTETpaIys B OTBETHI MO/ ?

3. Kakue mpeumymectsa umeer RAG mo cpaBHEHHIO C YMCTOM reHepanuel TeKcTa B
LLM?

4. UYro takoe LLM-areHThl U Kak OHU HCIOJIb3YIOTCS JUIi QBTOHOMHOT'O BBIITOJHEHMS
3agau’?

5. IlpuBenute npumepsl npuioxeHudt LLM-areHToB B 001acTH aBTOMAaTH3alMM U
IIPUHSATUS PELICHU.

6. Kak paboratoT MyJabTUMOAAIbHBIE S3BIKOBBIE MoJenu, Takue kak GPT-4V, u kakue
MOJAIBHOCTH OHH MOJJIEPKUBAIOT?

7. HazoBure KJIIOYEBBIE BBI30BBI B HHTETpallUd TEKCTa, H300paXXeHUH U JPyrux
MOJAIBHOCTEN B MyJIbTUMOIANbHBIX LLM.

8. Uro Takoe komoBele LLM M Kak OHM NHpPUMEHSIOTCS [Js T€HEpalud U aHaiu3a
IIPOrpaMMHOTO KoJa?

9. Omnumute nponecc fine-tuning LLM g 3agad mporpaMMHUpOBaHUs, Harpumep, B
moaensx Bpojae Codellama.

10. Kakue anmpTepHaTHBHBIE apXUTEKTyphl LLM cCymecTBylOT MOMHUMO TpaHc()OpMepoB,
HarpuMmep, Ha ocHoBe RNN win state-space moaenein?

11. Kak oGpabatbiBatoTcs pedeBble curHanbsl B LLM 1 kakue MOJIeNy MCIONb3YIOTCS IS
pacno3HaBaHus peun?
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12. Yto Takoe text-to-speech (TTS) u speech-to-text (STT) B kontekcte LLM, 1 kak oHn
UHTETPUPYIOTCS?
13. O6cynute ponb LLM B 00paboTKe ayauOCHTHAJIOB, BKJIIOYAs IIYMOTIOJIABIICHUE M
TeHEPaLnI0 MY3bIKH.
14. Kakue sTHyeckue BOINPOCH BO3HHUKAIOT NMPHU MCIIOJIB30BAHUHM MYJIbTUMOJATIBHBIX U
Ko70BbIX LLM B peasbHbIX NPHIIOKEHUSIX ?
15. Kak onenuBarb 3¢ dpektuBHOCT RAG nu LLM-areHToB ¢ TOYKH 3PEHHS TOYHOCTH,
CKOPOCTH M HAJIEKHOCTHU?

3amanus AJ151 NPOMEKYTOUYHOM ATTECTANUM 10 JUCHUILIMHE (MOTYJII0)

Ne 3aganue OtBer KomMmnerenmus

n/n

1 HazoBuTe 0CHOBHBIE KOMIIOHEHTHI B apXUTEKTYpe 3HKOZEpa YK-1
monenu BERT.

2 HazoBute MeTon npeno0ydeHusi, UCIOIb3YEMbIH B MLM YVK-1
BERT a5 MacKMpoOBaHHOTO SI3bIKOBOT'O
MOJCITHPOBAHUSL.

3 YKaxuTe 3a/1a4M, UCTIOIb3yeMbIC JUIs TPe100yUeHUs 3a1a4u YK-1
BERT.

4 Onpenenure OCHOBHOE MPEUMYIIECTBO APXUTEKTYPHI napaieinu3M YK-1
KOJMPOBIIHKA TpaHchopMepa mo cpaBHeHHIO ¢ RNN.

5 HazoBuTe MexaHW3M, OTBEUYAlONIMM 3a BHHUMAaHHE B attention VK-2
TpaHcopmepax.

6 YKkaxXuTe OCHOBHBIE METPUKH IS OIIEHKH KadecTBa METPHUKH VK-2
paHXUPOBaHUS B MH(POPMAIIMOHHOM TTOUCKE,

7 Omnpenenure CIrocod JIOMEHHOMH alanTalnuu fine-tuning VK-2
peno0yUYeHHBIX MOZCICH JTsl CrielU(pUIeCKHX 3a/1a4.

8 HazoBute orpanmdyenne encoder-based moneneir mpu JUTAHA VK-2
paboTe ¢ JUIMHHBIMU TEKCTaMHU.

9 YKaXuUTe OCHOBHBIC IIIaTU B MPOLIECCE KITacCU(pUKAITUU mara OIIK-1
TEKCTOB ¢ ucnoiab3oBanueM BERT.

10 Ha3zoBuTe MeTO/] BEKTOpU3AIMU TEKCTA, UCTIONb3YEMBbIit embedding OIIK-1
B encoder-based monesx.

11 Onpenenure KOJIMYECTBO IapaMETPOB B  OOJIBIIUX MUJUTHAPIIBI OIIK-1
SI3BIKOBBIX MOJIENSAX, The mnpumMensiercs Mixture-of-
Experts.

12 | Ykaxure THI MapajuIeIbHbIX BBIYHCIICHUH, data OIIK-1
WCTIONB3YyeMBIX ITpH 00yuennu LLM.

13 Hasosute Merton ontmmm3amumu LM st CHMKEHUS KBaHTHU3ALU TIK-1
pa3Mepa MOJICIH.

14 | Ompenenute OCHOBHBIE 33aauu, ruae fine-tuning LLM reHepanuu [K-1
JaeT YITy4dIICHHUS.

15 | Ykaxwure mexanusm padots! Efficient Transformers st sparsity [K-1
OIITUMU3AIINY BEIYHCICHHUH.

16 | HazoBure npeumymectBo meroga PEFT B nooOyuennn | 3¢ QeKTHBHOCTH [K-1
LLM.
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17 | Onpenenute MOJAIBHOCTH, MoJIeP’)KUBaeMbIe TEKCTa [K-2
MYyJbTUMOJanbHbIMU LLM.

18 | Ykaxkure THN TreHepauuu, Hcnojb3yemMod B Retrieval augmented [K-2
Augmented Generation.

19 | HazoBure MIpUMEHEHUE KOJIOBBIX LLM B reHepanus [K-2
MPOTPaMMHUPOBAHHHU.

20 | OmpenenuTe ajbTepHATHBHBIE apXUTEeKTypsl LLM RNN IK-2

MTOMHMO TPAaHC(POPMEPOB.
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