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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 MaremaTika ¥ KOMIBIOTEPHBIC Hayku, Npodguiab WMCKyCCTBEHHBI WHTEIUICKT,
YTBEP)KICHHBIN MpHKa3oM MMHUCTEpCTBA HAyKd M BbICIIEr0 oOpa3zoBanus Poccuiickoi
®Denepanuu Ne 807 ot 23.08.2017 rona.

Wzyuenne paucuummudbl  (Moxysst) «Natural Language Processing (OOpabotka
€CTECTBEHHOT'O SI3bIKa)» UTPAET KIIFOUEBYIO POJIb B CO3JJaHUU CUCTEM, KOTOPHIE MOTYT IIOHUMATh
U TEHEpUPOBATH YEIIOBEUECKHUI SI3BIK, YTO OTKPHIBAET HOBBIE BOSMOXKHOCTH JJISl B3aUMOICHCTBUS
MEXy JIIOJJbMHU U MallIMHAMU. JTa 00J1aCTh 00ecTIeYuBaeT pa3BUTHE TEXHOJIOTUIA, TAKUX KaK 4yaT-
0O0THI, aBTOMAaTHUYECKHI MIEPEBOJ] M AHATHU3 HACTPOSHHI, KOTOPBIE CTAHOBSTCA Bce 00JIee BaXKHBIMU
B Pa3IMYHBIX cepax, BKIoUas OM3Hec, MeIUIIMHY U 00pa30oBaHHE.

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
WcKycCTBEHHBIN HMHTEUICKT M BXOJUT B BapHaTUBHYIO YacTh biioka 1, dopmupyemyro
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHONICHUN KaK JIUCIUIUIHHA 10 BBIOOPY.

Jucuunnuua (Moaynb) u3ydaercs Ha 3 win 4 Kypce B 5, 6 wiu 7 ceMecTpe Ha BBIOOD,
JOCTYITHA JUIS TIPOXOXKIACHHUS TIPH YCIOBHH YCIICIIHOTO 3aBEPINCHUS TUCIHUILIMHBI (MOIYIIS)
«Machine Learning (MammnHOe 00y4eHue)».

Heab wu3yyeHHs] AUCHUIVIMHBI (MOAYJs): NpUOOpEeTeHUE 3HAHUH M HaBBIKOB,
HEOOXOIUMBIX JIsi pa3pabOTKH M TNPUMEHEHHsS] TEXHOJIOTUM, MO3BOJSIOUIMX KOMIIBIOTEpaM
AQHAIN3UPOBATh, NOHMMATh M B3aHMOJEHCTBOBAaTb C YEJIOBEYECKUM SA3BIKOM B Pa3IMUYHBIX
KOHTEKCTaXx.

3agaum M3y4eHUus TUCHUILIMHBI (MOIYJIs1):

—  (opmupoBaHUE 3HAHUN M MOHMMAHUS 10 TEMaM: OCHOBBI NMPenoOpabOTKH TEKCTa U
BBIICJICHUS NIPU3HAKOB, IPHUHLUIBI S3BIKOBOTO MOJCIUPOBAHUSA U KIIHOYEBBIE APXUTEKTYpPHI
HEHpOoHHBIX ceTell, nmpuMmeHseMmbix B obOmactu NLP (RNN, Tpanchopmep), moaxonsl K
MallMHHOMY [E€PEBOAY, M'eHepally TeKCTa U CyMMapH3alii, COBPEMEHHbIE METOIbl O0yUCHHS U
ONTUMM3AIMHU A3BIKOBBIX Mojeneil (LLM), ocHOBBI paOOThl 1MANOrOBBIX CUCTEM M U3BJIEUEHUS
uHpOpMalLnH, TPUMEHEHHE MYJIbTUMOATIBHBIX MOJIENIEH U TEXHOJIOTUI 00paboTKH peuw;

—  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 BiaseHus nHcTpyMeHTamu Python ans NLP (HuggingFace,
nltk, pytorch), MeTogamu oOydeHHsI U ONTHMHU3AIMK S3BIKOBBIX MOJICIICH, HABBIKAMH Pa0OOTHI C
MYJIbTUMO/IATBHBIMU cucTeMamu 1 Text-to-speech.

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

3HAMb:

— OCHOBHBIE CIIOCOOBI MPe0OPAOOTKH M BEKTOPU3ALINU TEKCTA;

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

— TPUHIMUIBI TIOCTPOCHUSI U METOJIbI T000yUYeHUS Mpeo0yUeHHBIX S3BIKOBBIX MOJENei
(BERT, GPT u np.) nys 3amau NLP;

— 0a30BbI€ KOHIICTIIIMHU OIICHKHA Ka4eCTBA U MHTEPIPETAUUA PaOOTHI SI3BIKOBBIX MOJIEIIEH
B PA3JIMYHBIX 3a7a4ax 00padOTKH eCTECTBEHHOTO S3BIKA,
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— TOAXoAbl K MHTerpanuu BHeImHuX 3HaHui B LLM ¢ ucnonb3oBannem RAG (Retrieval
Augmented Generation);

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

— TPHUHLIUIBI pa0OTHI MYJIBTUMOJIAIBHBIX S3BIKOBBIX MOJIENIEH, CHOCOOHBIX 00pabaThiBaTh
U MHTETPUPOBATh Pa3IMYHbIE MOJAIbHOCTH, TAKUE KaK TEKCT U 3BYK;

ymembw:

— KOHCTPYHMPOBaTh M pPEAJIM30BHIBATh MAHIIAiHBI OOpaOOTKM TEKCTa Uil PELICHHS
TUMOBBIX U MPUKIAAHBIX 3a1a4 NLP;

— TPUMEHATH U 1000y4aTh Mpeao0ydeHHbIe A3bIKoBbIe MOoJenu (Hanpumep, BERT, GPT
U JIp.) Ha COOCTBEHHBIE AATACETHI I PEIICHUS 33a4 00paOOTKN €CTECTBEHHOTO SI3bIKA;

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

— OCYIIECTBJIATH KOMIUIEKCHYIO OIICHKY KadecTBa pa3pa0OTaHHBIX MoOJEIeld ¢
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:

— OCHOBHBIMHU MHcTpyMeHTamu 1 6ubaunorexkamu uis NLP (NLTK, spaCy, HuggingFace
Transformers,HuggingFace Datasets, vlim, PEFT, SentenceTransformers u ap.);

— mpueMamMu paboThl € TPeJOOYYCHHBIMH SI3BIKOBBIMH MOZEISMH, BKJIOYas MX
MpUMEHEHHe, 1000yueHne 1 ONTUMHU3ALHIO;

— YMEHHEM CaMOCTOSITEIbHO pa3pabarbiBaTh, ONTHMHU3UPOBATh W oOleHHBaTh NLP-
pelieHus Uil IPUKJIaIHbIX 33/1a4, a TAK)KE HHTEPIPETUPOBATh UX PE3YJIbTAThI.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyemble B pe3ylibTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) TpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (pOpMe CaMOCTOATENILHONU PabOThl 00YyYarOIIUXCS:

Komnerenuus Conep:xanue Nuaukartop IlepeyeHp MJIAHNPYEMBIX Pe3YJbTATOB
KOMIIETEeHIINH KOMIIETEHIINHT 00y4YeHHsI M0 TUCHHUILIMHE (MOIYJII0)
VK-1. Crocoben VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
OCYIIECTBIISATH IMOUCK, nH(GOPMAIUH B 00J1aCTH UCKYCCTBEHHOTO
KPUTUYECKUN aHAIN3 U WHTEJUIEKTA, OCHOBHBIC TIPUHIIUATIBI
cuHTe3 HHpopMaImy, KPUTHYIECKOU OIIEHKH UCTOYHUKOB
MPUMEHSTh CUCTEMHBIH WHGOPMAITUHU U UX PEIICBAHTHOCTH.
MOJIXOJT IS pEIIeHNUs YK-1.2. YMeeT KpUTHYECKH OIICHUBATh
MOCTABJICHHBIX 33124 WUCTOYHUKU HH(DOPMAIINU U
CHUHTE3UPOBATh JIAHHBIC U3 Pa3IUYHBIX
WMCTOYHUKOB ISl PEIICHUS 3a/1a4,
MPUMEHSTh CHCTEMHBIH MOAXO0]] K aHATU3Y
Y PEIICHUI0 KOMIUICKCHBIX MPOOJIeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU UHCTPYMEHTAMH U
TEXHOJOTHSIMH JJT1 00pabOTKH
nHpOpMauK, GOPMYIUPOBAHUH U
CTPYKTYPUPOBAHUH 3a]1a4 HA OCHOBE
MOJTydeHHON HH(pOpMAaIIH
YK-2. CriocoGeH omnpenensiTs YK-2.1. 3HaeT ACUCTBYOIINE TIPaBOBBIC HOPMBI,
KPYT 3a7a4 B paMKax peryaupyromye AeaTelIbHOCTh B 00IacTH
MOCTaBIICHHOH LIEJIN 1 pelIeHus 3aj1a4, OCHOBHBIC METO/IbI U
BBIOUPATH MOJIXOJIbI K OMPEJISNICHHUIO KPyra 3aa4
ONTUMAJIBHBIE CIIOCOOBI YK-2.2. YMeer onpeaensaTh Kpyr 3a7iad B paMKax
WX PEIICHUs, HCXOJIS U3 MOCTABJICHHOM 11€JTU, BRIOMPATh
JICHCTBYIOIIUX ONTUMAJIbHBIE CIIOCOOBI PEIICHHs 3a/1ad,
MPaBOBBIX HOPM, YUUTBIBAS] UMEIOIINECS PECYyPChI U
UMEIOIIIUXCS PECYPCOB U OTpaHHYCHUS
OrpaHHYECHHUI YK-2.3. NmeeT npakTU4eCKUi ONBIT TPUMEHEHUS
3HAHW O IPABOBBIX HOPMaX U pecypcax B
peaNbHBIX CUTYaIUsX, pa3paOdoTKH U
peanu3alry peuieHnid B COOTBETCTBUU C
YCTaHOBJICHHBIMH OTPaHHYCHUSIMU
OIIK-1. Crioco0€eH HaxOdUTh, OIIK-1.1. 3HAeT OCHOBHEIE METOBI U MTOAXOIBI K
bopMmynupoBaTh U pEIIeHHIO 3a]1a4 PUKIIAJTHOW U
peliaTh aKTyajabHbIC U KOMITBIOTEPHOM MaTeMaTHKH, BKIIIOYas
3HAYUMBIE TIPOOTIEMBI aJITOPUTMBI, MATEMAaTHIECKOE
MIPHUKIIATHON U MOJICJTMPOBAHKE U TEOPHIO OITUMHU3AIINH,
KOMITBIOTEPHOM a TaKKe COBPEMEHHBIC HHCTPYMEHTHI U
MaTeMaTHKH TEXHOJIOTHH, UCTIOJIb3yEeMbIC B ATOH
o0nactu
OIlK-1.2. YmMmeer aHaIM3uPOBATH U GOPMYIUPOBATH
MaTeMaTHYECKHUE 3a/1a4u, IPUMEHATh
COOTBETCTBYIOIIHE METOJIbI U AJITOPUTMEI
JUTSL UX PEIICHUs, a TAKKE
HMHTEPIPETUPOBATH U MPEACTABIIATh
pe3yabTaThl B IOHATHOW U TIOCTYITHOMN
dhopme
OIlK-1.3. Nmeet mpakTHIeCKUi OIBIT pabOTHI HAL

IIPOCKTaMHU UJIN UCCICIOBAaHUAMU B
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00nacTH MPUKIIATHONH U KOMITBIOTEPHOH
MaTEeMaTHKH, BKJIFOYasl y4acTHe B
KOHKYypCax, OJIMMITHAIaX WM HAyUYHBIX
myOIUKAIVSIX, TI¢ OBLTH PEIICHBI
AKTyaJbHbIC U 3HAYMMBIC 33/1a49H

ITK-1. Crocob6eH omnpenemnsiTh IIK-1.1. 3HaeT OCHOBHBIC TCOPETHUCCKHE

obmmue GpopMsl U KOHIICTIIIMH ¥ TIPUHIUIIBI, OTHOCSIINECS K

3aKOHOMEPHOCTH 001acTH MaIIMHHOTO 0OYUEHHS, a TaKKe

00JIaCT! MaIIMHHOTO KJTFOYEBbIE 3aKOHOMEPHOCTH U MOJIEIH,

o0yueHus KOTOpBIE TOMOTAIOT B aHAJIN3E U
WHTEPIPETALNH JaHHBIX

IK-1.2. YMeeT npoBOAUTH CUCTEMATHUUECKUI
aHajau3 00J1acTH pa3padOTKH, BEISIBIISTH H
(hopMyTUpOBaTH O0IIME 3aKOHOMEPHOCTH
Y TCH/ICHINH, a TAK)Ke IPUMEHSTh
METO/Ibl HCCIIEIOBAHMS JUTS TTOJTyCHUS
HOBBIX 3HAHUH U IIOHUMAHUS
[K-1.3. Hmeet npakTHUECKHIA ONBIT paObOTHI B
001acTH MAIIMHHOTO 00YUYCHHMS, BKITIOYAsI
ydJacTHe B HayYHBIX MIPOEKTaX,
WCCIIEIOBAHUSAX WM TIPAKTHIECKUX
3aJ]aHusX, T1e¢ ObUTH BBISBICHBI U
onwucaHbl oomtre GopMel 1
3aKOHOMEPHOCTH
[K-2. CriocobeH pemaThb [K-2.1. 3HaeT OCHOBBI HH()OPMALIMOHHOW U

TUIIOBBIC 3a7a9H OoubrorpauIecKo KyJabTyphl, a TAKIKE

npohecCHOHATBHOMN MPUHIUIIEI HH(OPMAITUOHHON

JIeSITETbHOCTH B 0€301acHOCTH U IPUMCHEHHUS

obnactu WHPOPMAITMOHHO-KOMMYHHUKAITHOHHBIX

HCKYCCTBEHHOTO TEXHOJIOTHH B PO ECCHOHAITBEHON

MHTEIUIEKTA, ONHPAsiCh JeSITeIIbHOCTH

Ha UH(POPMAIIMOHHYIO U [K-2.2. Ymeer 3pPeKTUBHO UCTIONB30BAThH

oubnuorpaduveckyro WHPOPMAITMOHHO-KOMMYHUKAI[HOHHEIE

KYyJIbTYpPY, UCTIONB3Ys TEXHOJIOTHH JUTS PEIICHNs] CTaHJaPTHBIX

UHPOPMaIIOHHO- 3a7a4 Mpo(hecCHOHATBHOM JeSITeNbHOCTH,

KOMMYHHKAIIHOHHBIE YUUTBIBas TpeOOBaHUs MHPOPMAITUOHHON

TEXHOJIOTUH U 0€30MacHOCTH

YYUTBIBasA OCHOBHEIE T1K-2.3. NmeeT ombIT paboThI €

TpeOOBaHUS
WH(POPMAITMIOHHOM
0e3onmacHoOCTH

MHGOPMAITMOHHBIMH PECYPCAMU U
TEXHOJIOTHSIMHA B 00JIACTH
MCKYCCTBEHHOTO MHTEIUIEKTA, BKJIFOYAs
coOroenre HopM HHYOPMAITMOHHOM
0e301acHOCTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
HaumeHnoBaHue TKY
1 pa3aena IMCUUIIIMHBI Qunas dopua (Texymui
KonrakTHas padora CamocrosiTe
(Mozyst) Jlexkiun CeMuHapbl Kourpoasb JbHAs KOHTPOIE
ycIeBaeMoCTH)
padora
1 Encoder-based mogenu 10 10 42 Jomamaue
3a7aHus,
IloaroroBka Kk
ceMuHapy
2 BompIne sI35IKOBBIE 10 10 42 IToaroroska k
mozaenn (LLM) CEeMHHApY
3 CoBpeMEHHEIC 10 10 42 Jomamaue
BO3MOKHOCTHU U IToaroroBka k
pacmmperus OOIBIINX ceMuHapy
SI3BIKOBBIX MOJIENICH
(LLM)
IK3amen 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 TUCHUNIHHBI (MOYJIs1) 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 JIOMEHHAs ajanTauus npeaoOydeHHBIX
SI3BIKOBBIX MOJEJIEH

2 Bounblme s36IKOBBIE MOICITH 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 BO3MOXXHOCTH U Retrieval Augmented Generation (RAG). LLM-arenTs.
pacipeHus OOJbIINX S3BIKOBBIX | MyJIbTHMOMANBPHBIE  SI3BIKOBBIE  MOJICIHH. Komosele ~ LLM.
mozedneit (LLM) AnprepHaTvBHBIE — apxuTekTyphl LLM. OOpaboTka peun WH
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 : MMPAKTUYECKOE 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 : mpakTuyeckoe pykoBoAcTBo / P. Pu3
; mep. ¢ anri. A. B. CHactuHa. - 2-e u3a. - Mocksa : JIMK Ilpecc, 2023. - 266 c. - ISBN 978-5-
89818-333-2. - Tekcer : anektponnsiit. - 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 00pabOTKM €CTECTBEHHOI'O s3bIKa : 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 €CTECTBEHHOrO S3bIKa : MPAaKTHYECKoe PYKoBOJCTBO / b.
benrdopt, P. bunbpo, T. Oxema. - Cankt-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 : Ilurtep, 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 JIUCUUIUIMHAPDHOW W MEXJIWCUUIUIMHAPHOW MOATOTOBKM, MNPAKTHUYECKOH M HAy4YHO-
UCCIIEIOBATEILCKON PaboT 00yJaronuXcs, MPeAyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[ToMerieHus1, KOTOpPBIE PEACTABIISAIOT COO0H yueOHbIE ayAUTOPUU AJIsl IPOBEIECHUS 3aHATHH
JEKUMOHHOIO THMA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THMA, T[PYIIOBBIX U
VH/MBUYaJIbHBIX KOHCYJIbTALUI, TEKYIEro KOHTPOJI U MPOMEXYTOYHOM aTTECTAlluH, a TaKXKe
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MOMEIIEHUS Il CAMOCTOATENIBHOM paObOThl U MOMEIIEHUS I XPaHEHUS U NMPO(UIAKTUYECKOTO
oOciy>xuBaHus yueOHOro 06opynoBanus. IlomemeHns: yKOMIUIEKTOBaHbI CIICIUATIN3UPOBAHHON
MeOeNnbl0 U TEXHUYECKHMMHU CpPEICTBAMH OOyUYeHMs, CIy>KalllUMH JUls MpPEeACTaBIEeHUs yd4eOHOU
uHpopManuu O0JIBIION ayTUTOPHH.

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

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKUMH KaJIbKYJISTOpaMH;

—  CIHENHUAIN3UPOBAHHBIM 000pYyI0OBaHUEM, BKIJIIOYAs IEMOHCTPAIIMOHHOE 000py/JOBAHHUE.

[TomerieHus AJ11 CaMOCTOATENBHOM paboTh! 00yUarOIINXCsl, B TOM YUCIIE IPUCIIOCOOIEHHBIE
JUISL MCTIONBb30BaHMsI MHBAJIMJAMH M JIMLAMU C OTPAHMYEHHBIMU BO3MOXHOCTSIMHU 3/10pOBbBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B  OJEKTPOHHYIO  MH(POPMALMOHHO-0OpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyvarommMcsl IPeNOCTaBIAETCA JOCTYNl (B TOM 4YHCIE YJAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHciie 3JCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM IPO(eCcCHOHAIBHBIM 0Oa3am
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

[lepeuenp HMHPOPMAIIMOHHBIX TEXHOJOTUM, HCHOJIB3YEMBIX TIPU  OCYLIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UNOHHOTO
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 pe3epBHOro 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 mponecce usyuenus auciuruinabl (Moayisi) «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
pasn4yHble BHUIBl CAMOCTOSTENBHONH paboThl OOydaromuxcs MO 3aJaHUI0 MpenojaBaTers,
HarpaBJICHHBIC HA Pa3BUTHE HABBIKOB MPO(ECCHOHATBHON JIEKCHKH, 3aKpEIUICHUE MTPAKTHYECKIX
npo¢eCCHOHATBLHBIX KOMIETEHIIMH, TOOIPEHNE HHUIATHB.

Jlekyuss — cUCTEMAaTHYECKO€, IMOCIEOBAaTEIbHOE, MOHOJOTHYECKOE H3JIOKECHHUE
npernojiaBaTeseM yueOHOro Marepuana, Kak IpaBuiIo, TEOPETHUECKOTO XapaKTepa.

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 HAMTU OTBETHI B pEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3oOpaTbcsi B Marepuane He yHaercs, cieayeT chopMyiIupoBaTh BONPOC U 3a7aTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

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

Jl1s ycnemHoro yyacTusi B CEeMHUHApe CTYJAEHTaM peKOMEHAYETCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXKICHHS, MPOYUTATh HEOOXOAUMBIE MaTepuabl U MOATOTOBHTH BOMPOCHL. BaxxHO
aKTHUBHO CJIyIIaTh M BOBJEKAThCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apTyMEHTUPYS HX.
[Ipu oTBeTax Ha BOMPOCHI MPENOJABATENS CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
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OIMpAsiCh HAa U3yYEHHBII MaTepHai. Takke MOoJIe3HO MOJAECPKUBATh JUAIOT C OTHOKYPCHUKAMH,
4T00BI 000TaTUTH 0OCYXKACHUE U PACIIUPUTH CBOHM 3HAHUSI.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMU BBINOIHEHUs. PekoMeHyeTcss pa3ouBarh 3aaHusl Ha STaIbl, 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 OT/EIIbHBIX TEM M BOIPOCOB YICOHOW AUCIIUTUINHBIL.

B nporiecce camocTosTeNNbHOM paboThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHIOBAaHHBIMHU
MaTepHrajaMH P MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3aauul CTyICHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIeKIIni (00paboTKa TeKCTa), IOBTOPHOE H3YyUCHHE YICOHBIX MAaTCPHUAIIOB IIJIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHCHUE YU€OHO-UCCIIEIOBATEIBLCKUX
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),
OCYILECTBIISICTCS B BUJIE TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEXKYTOUHOM aTTeCTaliH.

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

Jns OueHMBaHUSA TEKYLIErO KOHTPOJSA YCIEBAEMOCTH M IPOMEXYTOYHOM aTTECTALUU
UCTIONb3YyeTCsl JiecaTuOaulbHas IIKaja OLIEHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHOMN
NATHOAIIIBHOM IIKAIOH CIelyIoIuM 00pa3oMm:

JecaTudannbuas IlaTubdannbHas OO0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1Mo
OLICHKA OLICHKA AUCHHUILINHE (MOAY.II0)

10 OtimmaHO CTYZ[QHT HNOJIHOCTBIO BJIAACCT 3HAHUAMH, H3JIOKCHHBIMHU B

9 OTINYHO paboueii mporpamme, U TIIyOOKO OCMBICISET TUCHUILTUHY. OH

) OTINYHO CaMOCTOSITENIbHO U JIOTUYECKU I0CIEJ0BaTENbHO OTBEYAET Ha
BCE BOIIPOCHI, aKIEHTHPYsS BHUMAaHUE Ha HauOoJiee BAXKHOM.
YMmeer aHanM3upoBaTh, CPaBHHBATh, KJIACCH(DHUIIUPOBATS,
0000maTh,  KOHKPETU3UPOBaTb U  CHUCTEMaTH3MPOBAaTh
W3yYCHHBIH MaTepuan, BBIACTSS KIIOUYEeBblE MOMEHTHI |
YCTaHaBNUBas  NPUYMHHO-CIENCTBEHHBIE  CB3M.  YeTKo
(dbopMynupyeT OTBETHI, YBEPEHHO HHTEPIPETUPYET PE3YIbTATHI
AHAJIM30B U APYI'UX UCCIENOBAHUN, a TAK)KE PEILAeT CIOXKHbIE
3agaud. CTyIEHT XOpOIIO 3HAKOM C METOAAaMU UCCIIEI0BaHuU,
HEOOXOIUMBIMH [JIsl MPAKTHYECKOH NEATEIBHOCTH, U yMEeT
CBA3BIBATh TEOPETHUYECKHE ACTIEKTHI TUCIHILIUHBI (MOIyJs) C

MPAKTUYCCKUMU 3a/la4aMU.

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

6 Xopomio o0beMe paboueii MporpaMMbl B CAMOCTOSITENBHO, JTOTHICCKH
MOCIIEIOBATEIIEHO M BCECTOPOHHE OTBEYAET HA BCE BOIPOCHI,
aKIICHTUPYS BHUMaHKE Ha HanOoJiee 3HaYMMBbIX MOMeHTaX. OH

yMeeT aHaIW3WpOoBaTh, CpPaBHUBAThH, KIACCU(PHUIIPOBATH,
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JdecaTudannbuas IlaTudannbHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLIEHKA OLICHKA JucHUIJInHe (MOIYJIIO)

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 METOJaMH HCCIEIOBAaHMUs, HEOOXOIUMBIMH IS
MPAKTUYECKOM  AESITENbHOCTH, U  yMEET  CBS3bIBATh
TEOPETHUYECKHE aCIeKThl TpeAMeTa ¢ MPaKTUYECKUMU

3aJadyaMH.
5 YnoenerBoputensHo| CTymeHT oOmamaeT Oa30BBIMHA 3HAHUSAMH I10 IUCITUTUIAHE
4 Y 10BIETBOPUTENHEHO (MOJIyJ1r0), HO UCTIBITBIBAET TPYTHOCTH IPH CAMOCTOSATEIIBHBIX

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.

Jucuunnuza (Mmoaynb) «Natural Language Processing (O6paboTka eCTECTBEHHOTO SI3bIKa)»
OLIEHUBACTCS CIIEAYIONIIM 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 IInceMenHas nix ycTHas paboTa Haj 3aJaHuEM,
HaMpaBJICHHBIM Ha MPOBEPKY MOJYYCHHBIX 3HAHUH U
HABBIKOB 110 KYpCY

®opmyia pacuéra UTOroBo omeHkH nmo aucoumaune (Moayaw) «Natural Language
Processing (O0pa6oTka ecrecTBeHHOro si3bika)»: «(0,6 X cpennee 3a nomamaue 3aganus + 0,1
X cpefHee 3a ayAuTOpHYyIo padoty + 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. Brmonnaute npenodpaboTKy TeKcTa, BKIIOYAs:

o  YjaneHue MyHKTYaIlMH U CIIEHUAIbHBIX CUMBOJIOB.

o IlpuBeneHune TeKCTa K HIXKHEMY PETHUCTPY.

o  CTeMMUHT WM JIEMMAaTH3ALHIO.
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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 pedyabrar: OT4er, coaep)KalMii pe3yibTaThl NPeAoOpabOTKH, TaOIUIy
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. IlpoBeaute aHanu3 BEKTOPHBIX MPEACTABICHUH, BEIOPAB HECKOIBKO CIIOB U HAWANUTE UX
Onmxaiimue "cocenu" B BEKTOPHOM POCTPAHCTBE.

3. OOBsicHUTE, KaK BEKTOPHBIC TPEACTABICHHUS CJIOB IIOMOTAIOT B peleHnu 3a1a4 NLP.

4. CozpnaiiTe NpoCTYIO A3BIKOBYIO MOJIENIb HA OCHOBE N-rpamMm, UCII0/Ib3Ysl Balll TEKCTOBBIN
KOPITyC, ¥ OLICHUTE €€ IPOU3BOIUTEIHLHOCTh Ha TECTOBOM HA0OpE JaHHBIX.

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

3amanmne 3.

1. Peanusyiite mnpocTyro pekyppeHTHyr0 HelpoHHyro cerb (RNN) mnga 3agaun
KJaccu(uKauy TeKCTa (Hampumep, KiacCH(UKalus OT3BIBOB KaK ITOJIOKUTEIBHBIX WU
orpunarenbHbix). Mconesyiite ¢peiimBopk TensorFlow wmu PyTorch.

2. OOyunTe MOJENb Ha pa3MEYeHHOM Habope naHHbIX (Hampumep, IMDB aist 0T36I1BOB O
buapMax).

3. CpaBuute npousBoautenbHocTh RNN ¢ Gosee cloHON apXUTEKTypoH, TakoW Kak
LSTM nnu GRU, u npoananu3upyiTe pe3ysbTarhl.

4. PeanusyiiTe MeXaHU3M BHHMMaHHUS JUId YIy4IIEHHs HPOM3BOAUTENBLHOCTH Ballen
Mozenu. OnuumnTe, Kak MEXaHU3M BHUMAaHUS IIOMOTAeT B KOHTEKCTE Ballled 3aJauu.

O:xupaemsbiii  pesyabtar: Otder, coaepkamuii pe3yapTaTsl o0yueHuss RNN u
LSTM/GRU, rpaduku mpou3BOAMTEILHOCTH W aHAJIW3 BIUSHUS MEXaHW3Ma BHUMaHUS Ha
pe3yNbTaThl.

JlomamHee 3ajgaHue 2.

3aganue 1.

1. Wyuute apxutextypy Tpanchopmep, BKIrOUast MEXaHU3MbI BHUMAHUS U TIO3UIIHOHHOE
koaupoBanue. Co3maiiTe BU3YaJbHYIO CXEMY, WIIIOCTPUPYIOIIYI0 OCHOBHBIE KOMITOHEHTHI
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, Kiaccu@uKaius OT36IBOB).

3. IIpoBeawTte OIEHKY MPOW3BOAMTEIHHOCTH MOJEIH Ha TECTOBOM HAOOpe MaHHBIX H
MpoaHATU3UPYITe, Kakue (PaKTOpPbl MOTYT BIUSATH HA PE3YNbTATHI.

O:xunaemplii pe3yabTaT: OTYET ¢ BU3YaIbHOU CXEMON apXUTEKTYPhI, KOJOM pealh3aIiu
MOJIENU, pe3yabTaTaMH OLEHKH NMPOU3BOAUTEIBHOCTH U aHAIHU30M (PaKTOPOB.

3ananmue 2.

1. Bribepure TeHEepaTHBHYIO SI3BIKOBYIO MOJIENIb Ha OCHOBE Jekojaepa Tpancdopmepa
(manpumep, GPT-2 unmu GPT-3). U3yuute, kak paboTtaeT prompt tuning u peaauszyiTe ero s
Balleil MOJEIIN.
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2. IlpoBeaute >KCNEPUMEHT, CPaBHUB IMPOU3BOAMUTEIHHOCTH MOJIENM C U 0Oe3 prompt
tuning Ha 3aja4e reHepaluy TeKCTa (HapuMep, MPOI0JDKEHUE TPEIOKECHUN ).

3. MHccnenyiite MeToapl onTUMU3aImy, Takue kak P-tuning u LoRA. Peanu3yiite onun u3
ATHX METOJIOB JIJIS YITYUIICHUS TPOU3BOIUTEIILHOCTH BaIlleH MOJICIIN U OLICHUTE Pe3yIbTaThI.

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

3aganue 3.

1. Peammsyiite RAG (Retrieval-Augmented Generation) cucTeMy, HCIOIb3YS
npenoOydIeHHbBIE MOJICTH U HAa0Op JaHHBIX AJis u3BjIeueHus: nHpopmarmu (Harpumep, Wikipedia).
OOBsicCHHUTE, KaK CHCTEMA HCIIOIh3yeT MEXaHU3MbI U3BJICUCHHS H TEHEPAIUH.

2. Co3pgaiiTe IpOCTYIO0 JUAIOTOBYIO CHCTEMY, pealin30BaB 3a1a4n intent detection u slot
filling. Ucnonp3yiiTe 6nbmmorexy Rasa ninm aHaIOTHYHYIO IS peaTi3alyH.

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

O:xupaemsiii pesyabrart: Otuert, cogepxauuil onucanne RAG cucremsl, Ko peanu3anuu
JTMAJIOTOBOM CHCTEMBI, Pe3yJIbTaThl TCCTHPOBAHMS M aHAIHM3 TIPOU3BOAUTEIHLHOCTH.

IpuMepHbIe BOMPOCHI /ISl MOATOTOBKH K CEMUHAapam
Encoder-based moxenn

1. Yrto Takoe BEKTOpW3alMs TEKCTa W KaKWe OCHOBHBIC METOIbI WCIOJIB3YIOTCS IS
npeoOpa3oBaHuUs TEKCTa B BEKTOPHI B KOHTEKCTe encoder-based moaeneit?

2. Kak paboraer mporecc kiaccupuKaium TEKCTOB ¢ ucnoibp3zoBanneM BERT-moneneit?
OnwumuTe KI04eBble H1ary.

3. Kakme mnpeunMmyiiecTBa HMEET apXHTEKTypa KOJHMPOBIIMKA TpaHchopMmepa TI0
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. Uro Takoe MackupoBaHHOE s3bIKOBOE MojenupoBanue (MLM) B BERT u nmouemy ono
BaXXHO?

7. Kak npumensiercst BERT nns 3a1a4 pam>kupoBaHus B UHPOPMALIMOHHOM MTOUCKeE?

8. OmnwmmuTe MexaHU3M attention B Tparchopmepax u ero poiib B encoder-based mozensx.

9. Kakue MeTpUKHM HCHONB3YIOTCA Ul OLCHKM KayecTBAa PAHXHPOBAHHUS B METOJaX
MH(}OPMaLMOHHOTO TToUcKa?

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. TIpuBeaute mpumMepsl 3a1a4, rae encoder-based Moaenu MPEeBOCXOAAT IPYTHE TOIXOIBI
B NLP.

13. Kakue orpanuuenuss umeror encoder-based moxmenu mnpu paboTe ¢ UIMHHBIMU
TEKCTaMH?

14. Kak wuHnrerpupoBath encoder-based Momenu B mairuiaitH oOpabOTKM NAHHBIX IS
KJaccu(uKanumu TeKCTOB?

15. O6cynuTe STHUECKUE ACTIEKTHI UCIOIb30BAaHUS MPeT00yUEeHHBIX MOJIENEH, TAKUX Kak
BERT, B peajibHBIX NPUIIOKEHUAX.
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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 mpomecc oOyuenuss LLM ¢ wucnonb3oBaHueM —TpaHCHOPMEPHO
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 padoraer 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. Omnumunte Meronsl cxarusd LLM, Takue kak KBaHTU3aLMs U pruning, ¥ UX BIUSHUE HA
IPOU3BOIUTEILHOCTb.

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 wiu model parallelism?

11. Kak ouenuBath 3¢pextuBHOCTE 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
MOOWIBHBIX yCTpoHcTBax?

14. OOGcynute poJib NapajuiebHbIX BBIUNCICHUN B CHUKEHUH BpeMeHu o0yueHust LLM.

15. Kak 6anaHcupoBaTh MEXIy pa3MepoM MOJAETH U €€ 3PPEKTUBHOCTHIO B TPAKTUYECKUX
npuioxenusx LLM?

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

1. UYro rakoe Retrieval Augmented Generation (RAG) u kak OHO yIydIIaeT reHepaIuio
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-areHTsl U Kak OHU HUCHOJB3YIOTCS JUIsI aBTOHOMHOI'O BBIITOJHEHMS
3agayq’?

5. IlpuBemute npumepsl mnpuioxkeHuit LLM-areHToB B 00JlacTM aBTOMaTH3allUUd U
MIPUHSATUS PELICHUM.

6. Kak paboratoT MyabTUMOAATIbHBIE S3BIKOBBIE MoOJenu, Takue kak GPT-4V, u kakue
MOJIaJIbHOCTH OHU MOJJEPKUBAIOT?

7. Ha3zoBure KitOYEBBIC BBI30BHI B HHTETpallUU TEKCTa, H300paXEHUH U APYrux
MOJAIBHOCTEN B MyJIbTUMOIANbHBIX LLM.

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

9. Omnummute npornecc fine-tuning LLM s 3agay mporpaMMHpOBaHUS, Halnpumep, B
moaensx Bpojae Codellama.

10. Kakue anmpTepHaTHBHBIE apXUTEeKTyphl LLM cCyIecTByIOT MOMHMO TpaHc()OpMEpoB,
Hanpumep, Ha ocHoBe RNN unu state-space moaeneit?

11. Kak oOpabatbiBatoTcs pedeBble curHanbl B LLM 1 kakue MOJIENU MCIIONB3YIOTCS IS
pacro3HaBaHus peun?
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12. Yro Takoe text-to-speech (TTS) u speech-to-text (STT) B kontekcte LLM, u kak oHu
UHTETPUPYOTCS?

13. O6cynute ponb LLM B 00paboTKe ayauOCHTHAJIOB, BKJIIOYAs IIYMOTIOJIABIICHUE M
TeHEPaLnI0 MY3bIKH.

14. Kakue sTHyeckue BOINPOCH BO3HHUKAIOT NMPHU MCIIOJIB30BAHUHM MYJIbTUMOJATIBHBIX U
Ko70BbIX LLM B peanbHbIX NPUIIOKEHUSIX ?

15. Kak onenuBarb 3¢ dexktnBHOCT RAG 1 LLM-areHToB ¢ TOYKH 3PEHHS TOYHOCTH,
CKOPOCTH M HAJIEKHOCTHU?

33[[31-[1/[9[ IJIA l'[pOMB)KyTO‘lHOﬁ aTTeCTallii 110 JMCHUIIJINHE (MO)Iy.TIIO)

Ne 3aganue OtBeTt Kommnerennus

n/n

1 Ha3oBuTe 0CHOBHBIE KOMIIOHEHTHI B apXUTEKTYpe SHKOZEpa YK-1
monenu BERT.

2 HazoBute MeTon mpenoOydeHus, NCIONB3YEMBIH B MLM YK-1
BERT 11 MacKMpOBaHHOTO SI3BIKOBOTO
MOJICJIMPOBAHHSI.

3 YkaxuTe 3a/1a4d, UCTIONb3yEeMBbIE IS P00y deHIS 3a/1a49u YK-1
BERT.

4 Omnpenenute OCHOBHOE NPEHUMYIIECTBO apXHUTEKTYPHI napanieau3mM YK-1
KOAMPOBIIHKa TpaHchopmepa mo cpaBHeHHio ¢ RNN.

5 HazoBute MexaHW3M, OTBEUYAlONIMI 3a BHHUMAaHHE B attention YVK-2
TpaHchopmepax.

6 YKaXuTe OCHOBHBIE METPUKU [JIsl OLECHKHA KadyecTBa METPUKH YK-2
PaHKUpPOBaHUS B MHPOPMALUOHHOM ITOHMCKE.

7 Omnpenenure croco0 JIOMEHHOM a/lanTalum fine-tuning YK-2
npeno0y4eHHBIX MOJeNeH A1 crieupuIecKux 3a1ad.

8 HazoBute orpanmdyenne encoder-based moneneir mpu JUTAHA VK-2
paboTe C JUIMHHBIMH TEKCTAMH.

9 YKaXuTe OCHOBHBIC IIaTU B MPOLIECCE KITacCUpUKAIIUU mara OIIK-1
TEKCTOB ¢ ucronb3zoBanueM BERT.

10 | HazoBuTe METOX BEKTOPU3ALMHN TEKCTA, UCIIOIb3YEMBIil embedding OIIK-1
B encoder-based monensx.

11 | Onpenenure KONMYECTBO TapaMeTpOB B  OOJBIIMX MUJTAAPIBI OIIK-1
SI3BIKOBBIX MOJICIISIX, T/ie TpuMeHsercs Mixture-of-
Experts.

12 | Ykaxure THI MapajuIeIbHBIX BBIUNCIIEHUH, data OIIK-1
UCTONB3YyeMbIX IIpu 00yueHnu LLM.

13 HazosuTe Meron ontmmm3anmuu LLM Uit cHMKEHHS KBaHTHU3ALUS T1IK-1
pasmepa MoJIeIu.

14 Ompenennure OCHOBHBIE 3amauw, rae fine-tuning LLM TeHeparuu T1K-1
JaeT yIyqLIeHuUs.

15 | Ykaxwure mexanusm padots! Efficient Transformers st sparsity [K-1
ONITUMH3AIIUH BEIYUCIICHHH.

16 | HazoBure npeumymectBo merona PEFT B nooOyuenun | 3¢deKTuBHOCTH [K-1
LLM.

17 | Onpexnenure MOJAJIBHOCTH, NoJIeP’)KUBaeMble TEKCTa [K-2

MYJIbTUMOJanbHbIMU LLM.

18 | Ykaxkure THN TreHepauuu, HcHojb3yemMol B Retrieval augmented [K-2
Augmented Generation.
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19 | HazoBure MIpUMEHEHUE KOJIOBBIX LLM B reHepanus [K-2
pOrpaMMHUPOBAHHH.
20 | OmpenenuTe ajbTepHATHBHBIE apXUTeKTypsl LLM RNN IK-2

ITOMHUMO TpaHC(HOPMEPOB.
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