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1. Kparkasi XapakTepuCcTHKA JUCHUNIMHBI (MOTYJIA)

Pabouas mporpamma mucturuimabl (Moaynsi) «Natural Language Processing (O6pabotka
€CTECTBEHHOI'O SI3bIKa)» COCTaBlieHA B COOTBETCTBUU C (peiepalIbHBIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICHIETO OOpa30BaHMsI — MarucTparypa IO CHEeIHaIbHOCTU
02.04.01 MaremaTka W KOMIBIOTepHbIE Hayku, npodmib I[IpogyKTOBBI MEHEIKMEHT,
YTBEP)KICHHBIN MpHKa3oM MMHUCTEpCTBA HAyKd M BbICIIEr0 oOpa3zoBanus Poccuiickoi
®enepanun Ne 810 ot 23.08.2017 roaa.

Wzyuenne mucuurmmabl (Momymsi) «Natural Language Processing (O0pabotka
€CTECTBEHHOT'O SI3bIKA)» UTPAET KIIFOUEBYIO POJIb B CO3JJaHUU CUCTEM, KOTOPbIE MOTYT IIOHUMATh
¥ TEHEPUPOBATh YE€TIOBCUSCKUM SI3BIK, YTO OTKPHIBAET HOBBIC BO3MOXKHOCTH JUISI B3aUMOICHCTBUS
MEXy JIIOJJbMU U MallIMHAMU. JTa 00J1aCTh 00eCcTIeYuBaeT pa3BUTHE TEXHOJIOTUM, TAKUX KaK 4at-
00THI, aBTOMaTHUYECKHI MIEPEBO/] M aHATIM3 HACTPOEHUH, KOTOPBIE CTAHOBSITCS BCE 00JIee BaKHBIMU
B pa3IMUHBIX cdepax, BKIoYas Ou3Hec, MeIUIMHY U 00pa3oBaHHeE.

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

Hacrosimas aucuuruiinia (MOAysIb) BKITIOUEHA B YUEOHBIH IIJ1aH 0 TPOrpaMMe MOATOTOBKH
maructparypsl 1o HamparieHuo 02.04.01 MaremaThika M KOMIIBIOTEPHBIC HAYKH, TPOGUIH
[TponyKTOBBIII MEHEIKMEHT W BXOIUT B BapuaTHBHYIO uacTh broka 1, ¢opmupyemyro
Y4aCTHHUKaMU 00pa30BaTEIbHBIX OTHOIICHUH.

Jucnunimza (MOyIb) U3ydaeTcs Ha 2 Kypce B 3 cemecTpe, JOCTYITHA AJISl TPOXO0XKASHUS IPpU
YCIIOBHH YCIEIIHOTO 3aBepiieHus aucuuiuimHbl (Momyns) «Machine Learning (MammaHOE
oOyueHwue)».

Heab wu3yyeHHsi AMCHUIVIMHBI (MOAYJs): HOpUOOpeTeHHEe 3HAHUI U  HaBBIKOB,
HEOOXOJUMBIX JJIsi Pa3pabOTKM M TNPUMEHEHHs] TEXHOJOTUH, MO3BOJSIOUIMX KOMIIbIOTEpaM
AQHAIN3UPOBATh, NOHMMATh M B3aHMOJEHCTBOBAaTb C YEJIOBEYECKUM SA3BIKOM B Pa3IMUYHBIX
KOHTEKCTaXx.

3agaum M3y4eHUus TUCHUILIMHBI (MOIYJIs1):

— (opMupoBaHue 3HAHMM M MOHMMAHMUS MO TEMaM: OCHOBBI MPeJoOpabdOTKU TEeKcTa U
BBIICJICHUS TIPU3HAKOB, NPUHLUIBI S3bIKOBOTO MOJEIMPOBAHMS U KIKOYEBBIE APXUTEKTYpPBI
HEHUpOHHBIX ceTell, mpumeHseMmbix B obOmactu NLP (RNN, Tpanchopmep), moaxonsl K
MallMHHOMY [IE€PEBO/Y, TeHepaly TeKCTa U CyMMapH3allii, COBPEMEHHbIE METO/1bl 00Y4YEHUs U
ONTUMM3AIMHU A3BIKOBBIX Mojeneil (LLM), ocHOBBI pabOThl JUAIOTOBBIX CUCTEM U W3BJIEUEHUS
uHpOpMalLnK, IPUMEHEHHE MYJIbTUMOIATIbHBIX MOJIENIEH U TEXHOJIOTHI 00paboTKH peuw;

— OCBOEHHME YMEHMIi: MPOBOAUTH MPEeNoOPadOTKY M BEKTOPHU3AIMIO TEKCTa, IPUMEHSThH
HelipoHHble ceth U LLM nansa 3amau NLP, oOy4arh M ONTUMHU3HPOBATh S3BIKOBBIE MOJEIH,
paspabatbiBaTh 1 HHTErpupoBaTh NLP-nipuiioskeHus1, OlleHUBaTh U yAy4lllaTh KaueCTBO MOJIETCH;

— (opmMupoBaHre HaBBIKOB BiafeHuss HHCTpyMeHTaMu Python mnms NLP (HuggingFace,
nltk, pytorch), merogamu 0Oy4eHHsI M ONTUMU3ALUU S3BIKOBBIX MOjEJEH, HaBbIKAMU PabOTHI C
MYJIbTUMO/IATBHBIMU cucTeMamu 1 Text-to-speech.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS TUCHMIUIMHBI (MOIYJS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuusi | Conaep:kaHue KOMINeTeHIIHH Nuauxarop IlepeyeHb MJIAHUPYEMBIX
KOMIeTeHIH U pe3yJbTaTOB 00y4eHus Mo
AUCHMIJIMHE (MOTYJIIO)
YK-6. Crioco0eH omnpeaenaTs u YK-6.1. 3HaeT OCHOBHBIE METOJIbI
pean30BBIBATh TPHOPUTETHI CaMOOIICHKH M aHAJIN3a CBOEH
cOOCTBEHHOM EATEIHHOCTH U JIESITEIbHOCTH, a TaK¥Ke
CHOCO0bI ee MIPUHIIUIIBL YIIPaBICHHUS
COBEPIIICHCTBOBAHUS Ha OCHOBE BpEMEHEM M I[eJIeNoIar aHus
CaMOOIICHKH YK-6.2 YMeeT CTaBUTh pealuCTUYHBIE U

JOCTUKUMBIE 11U, OTPEAETATH
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKE
pa3pabatTbiBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE MOJIYYEHHOU
CaMOOLIEHKH

YK-6.3 Hmeer npakTHUECKHUIA OTIBIT
MIPUMEHEHHUST METO/IOB
CaMOOIIEHKH B CBOEH
poheCCUOHATBHOMN
JeATeILHOCTH, BKIIIOYAst
y4JacTHe B TPEHHHTaX,
CeMHHapaXx U MPOeKTax,
HalpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
npodecCHOHAILHOTO pOCTa

OIIK-2. CriocobeH co3/1aBaTh 1 OIIK-2.1. 3HaeT OCHOBHEIC
UCCIIeZIOBaTh HOBBIE MaTeMaTHYeCKUe MOJICIH U
MaTeMaTHYeCKUe MOJICIH B METO/]IbI, NCTIONb3yEMbIE B
€CTEeCTBEHHBIX HayKax, €CTECTBEHHBIX HayKax, BKIFOYas
COBEpIIEHCTBOBATH CTaTUCTUYECKOE
pa3pabaTbiBaTh KOHIIETIIHH, MOJICTTHPOBAHUE,
TEOPUU U METOJIBI nuddepeHInaTbHbIE YPaBHEHUS

1 YUCJICHHBIC METOJbBI, a TAKXKC
COBPCMCHHBIC IMOAXO/bI K
HCCJIICAOBAHUIO U aHAJIN3Y
JaHHBIX

OIlK-2.2 YmMmeeT pazpabaTeiBaTh U
a/1anITUPOBATh MATEMaTHUECKHE
MOJIEJIN JAJIsI peLIeHHUs
KOHKPETHBIX MPo0OieM B
€CTECTBEHHBIX HayKax,
MIPOBOJUTDH UX aHAIH3 U
BepudUKaIuio, a TakxKe
HWHTEPIPETHPOBATH MOTYYCHHbIE
pe3ybTaThl B KOHTEKCTE
HAYYHBIX HCCJIEIOBaHUMN
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OIIK-2.3

HNmeet npakTUYECKUA OTIBIT
CO3/IaHUS U HCCIEIOBAHMS
MaTEeMaTHYECKUX MOJICIICH B
paMKax Hay4HBIX POCKTOB MM
HCCIIEJOBAHNM, BKITFOYAs
ydacTHe B ITyOIUKAIUIX,
KOH(pEPEHIUAX WIN
KOJU1a00paIusx, e ObUIH
pa3paboTaHbI ¥ aPOOHPOBAHEI
HOBBIC KOHIICTIIIUY U METOJIbI

[K-3.

Crioco0eH peliath 3a1auu
podeCCHOHATTEHOM
JIeSITEeIbHOCTH B 00JIacTH
MPOAYKTOBOTO MEHE/PKMEHTA,
(hopMyJIUPOBAThH PE3YJILTATHI
aHaln3a " BBISBISTH
IMMOCJICACTBUA MMOJTYYCHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX PEIICHUN 1
ONTUMH3AIUH TPOTYKTOB

[K-3.1.

3HaeT MCTObl U MHCTPYMCHTBI
IMPOAYKTOBOT'O MCHCPKMCHTA

IK-3.2.

YMeeT npuMeHsTh
aHaJIMTUYECKUE HHCTPYMEHTHI U
nporpaMMHOe obecrieueHue st
00pabOTKH ¥ BU3yaTH3aIiN
JAHHBIX, a TAKXKE
(hopMynHpOBaTH BEIBOJIBI HA
OCHOBE IIPOBEICHHOTO aHAJIN3a

[IK-3.3.

Nwmeet omeiT paboThl HAZ
PCaJIbHBIMU IPOCKTAMU B
00J1acTH MPOILYKTOBOTO
MEHEDKMEHTA, BKIIIOYast aHaJIN3
MIOJTb30BATEIILCKOTO MTOBEACHHS
1 ONITUMHU3AlHIO IIPOJAYKTOB Ha
OCHOBE IMOJTYYSHHBIX JaHHBIX

[1K-4.

Crioco6eH myOamaHo
MPEJICTABNIATh COOCTBEHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIIbTATHI

[1K-4.1.

3HaeT OCHOBHbBIC MPUHITUITBI
3¢ (HEeKTUBHOTO MyOJIUIHOTO
BBICTYIUICHUS, METOIbI
BU3yaJTU3alMU JTAHHBIX U
OCHOBHBIC TPEOOBAHUS K
HAyYHBIM TIPE3CHTAIUM,
BKITIOYAsl CTPYKTYPY U
coJiepyKaHue

[K-4.2.

YMeeT 4eTKO U JIOTUYHO
(hopMyJIMPOBaTH CBOU HAYYHBIS
pe3ybTATHI, ATANTUPYS UX IS
Pa3INYHBIX ayJAUTOPHH, & TAKKE
HCIIOJIb30BaTh BU3yaJIbHbIE
Cpe/ICTBa JUIsl yIyUIICHHS
BOCHIPHSTHS] HHDOpMAIIUH

[1K-4.3.

HMmeeT nmpakTUUECKUNA OIBIT
Y4aCTHs B HAYYHBIX
KOH(epeHIUAX, CEeMUHAapax WU
JIpPYrUX MEpPONPUATHUAX, T
YCHEMIHO IIPEACTABIISAI CBOU U
H3BECTHBIC HAYYHbIE
Ppe3ybTaTHl, MoTy4yasi 00paTHyIo
CBSI3b U B3aUMOJEHCTBYSI C
ayIUTOpUEn

DNEeKTPOHHBIA JOKYMEHT




3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI

m/m HaumeHnoBanue Qunas dopua TKY
AyaurtopHas padora .
pa3aena IMCUHUIIINHBI (Tekyumi

Jlexkiun CeMuHapsbl
(MonyJis) (npakTiuec Kontpo | CamocrosiTe/n KOHTPOJIb
Jb Hasi paboTa ycneBaeMoCTH)
KHe
3aHSATHA)

1 OcHOBBI 00PabOTKH 4 20 Jomarmaue
TEKCTa U BEKTOPHBIC 3aJlaHus,
MpEeJICTaBICHUS Tecthl

2 OCHOBHBIE 4 20 Jomariame
APXUTCKTYPBI 3aJlaHusl,
HEUPOHHBIX CETEN JUIS Tectnl
3aga4y NLP

3 SI3BIKOBEIC MOJEIIH Ha 4 20 JloMarrHaue
OCHOBE apXHUTEKTYPhI 3a1aHus,
Tpancdopmep Tecth

4 [Ipuxmamase 3a1a9n 3 20 Jomamrane
NLP 3aaHMs,

TecTol
3auem 4
Hmoczo: 15 4 80
O6vem oucyuniunst (M00ys) 114
(6 ax. u.)
Obvem oucyunaunvt (Mooyns) 3
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)
Nen/m HanmenoBanue pasgea ConepxaHue TUCHUNIHHBI (MOYJIs1) IO TeMaM
JAMCUHMILJIMHBI (MO1YJIs1)
1 OcHOBBI 00pabOTKH TEKCTA U BBenenne B aHanM3 TEKCTOB, 0a30BBIE METO/ABI MpPeaoOpabOTKU U

BCKTOPHBLIC MPEACTABJICHUA

BbIACJICHUA ITPU3HAKOB. BeKTOprIe MMpEeACTaBJICHUA CJIOB.

2 OCHOBHBIE APXUTEKTYPHI S3pikOBOE MozpenupoBaHue. PexyppentHbie HeliponHsle cetd (RNN).
HEHPOHHBIX ceTel st 3a7ay MarHHBIH NepeBo U MEXaHW3M BHUMaHHSL.
NLP
3 S13bIKOBBIE MOJIENTM HA OCHOBE Apxurektypa Tpanchopmep. 3BIKOBBIE MOJECITH HAa  OCHOBE
apxutektypsl Tpanchopmep ApXUTEKTYPBl KOOUPOBLIMK TpaHcopmepa. [ eHepaTUBHEBIE S3BIKOBBIE
MO/JIEJIM Ha OCHOBE apXHUTEKTYPhI AeKkoaepoBIrK Tpancdopmepa (LLM,
prompt tuning, RLHF). Ontumu3zanus s36ikoBbIX Mozese (P-tuning,
LoRA, xBaHTH3aI1UA).
4 IIpuknanueie 3agaun NLP RAG cucremMpl u pawxupoBaHue. /3BiedeHHe HMEHOBaHHBIX

CymHoCTel 1 oTHomeHui. J{nanoroseie cuctemsl (intent detection, slot
filling). 3amaua cymmapuzaiun. MynbTumoaanbabie Moaenu. NLP s
kona. Text-to-speech.
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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  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

OcHosnas numepamypa:

1. Xo6con JI. OOpaboTKa €CTECTBEHHOTO SI3bIKA B JICHCTBUH : MPAKTUYECKOE PYKOBOJICTBO
/ JI. Xobcon, X. Xannec, X. Koyn. - Cankr-IlerepOypr : ITurep, 2020. - 576 c. - (Cepus «lns
npodeccuonanony). - ISBN 978-5-4461-1371-2.

2. Huxonenko C., Kanypun A., Apxanrensckas E. I'mybokoe o6yuenue. — CII6.: ITurep,
2018. — 480 c.: un. — (Cepus «bubmuoreka nporpammuctay). — ISBN 978-5-496-02536-2.

Jlononnumenvnas numepamypa:

1. beurdoprt, b. [Ipuknaanoit ananu3 TeKCTOBBIX JaHHBIX Ha Python. MammnHoe oOydenue
U CO3/IaHUE TPUIOKEHUH 00pabOTKH €CTECTBEHHOTO SI3bIKa : MPAKTHYECKOe PYKOBOICTBO / b.
beurdopt, P. bunbpo, T. Oxena. - Caunkr-IletepOypr : ITutep, 2020. - 368 c. - (Cepus
«becrcemnepsr O’Reilly»). - ISBN 978-5-4461-1153-4.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

YHUBEpCUTET pacrojaraer MaTepualbHO-TEXHUYECKOW 0a30, COOTBETCTBYIOIICH
JIeMCTBYIOIMM MTPOTHBOIIOKAPHBIM MPaBUIaM U HOPMaM U 00ecleunBaroLIeil MpoBeieHUe BCeX
BUOB JHUCHUIUIMHAPHOW ¥ MEXIWCIUILUIMHAPHON TTOATOTOBKH, IPAKTHYECKOW M HAy4YHO-
UCCIIEI0BATEIbCKON PaboT 00yJaronuxcs, NpeayCMOTPEHHBIX YU€OHbBIM IIJIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
MHAUBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYIIIET0 KOHTPOJIS U MPOMEKYTOYHON aTTECTAlllH, a TAKXKe
MOMEIIEHUS Il CAMOCTOATENIbHOM paboThl M MOMEIIEHUS Ui XpaHEHUS U MPO(UITAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CpPEICTBAMH OOyUYeHHs, CIy>KallMMH JUIs MpEeACTaBICHUs ydeOHOU
uH(popMaluu 60JIbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) oOecTiedrBaeTcsl B y4eOHBIX ayTUTOPHSX, OCHAIICHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— CIeLMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOUAsl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomereHust 151 CaMOCTOSITEIBHOM pabOThI 00YUYaAIOIINXCSl, B TOM YHCIIE TPUCTIOCOOTICHHBIE
JUI WCIOJb30BAHUS HHBAJIUAAMHU M JUIAMU C OTPAaHMYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» H
o0ecrieyeHHeM JOCTyna K B DJIEKTPOHHYIO HH(POPMalMOHHO-00pa30BaTEeIbHYIO CpPEdy
YHuBepcurera.

OOyuaroMess TpeAoCTaBIseTcs JA0OCTyn (B TOM 4YHMCIE YHaleHHBIH) K pecypcam
MH(OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «VHTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCII€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MNpPO(PECCHOHANBHBIM 0a3am
JaHHBIX U UHOOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):
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Ne HanMeHoBaHue noprana Ccbuika
(u3panus, Kypca, 10KyMeHTa)

1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa

2. | basa mannbix s IT-ciienuanucToB https://habr.com

3. | basa nannbix ScienceDirect https://www.sciencedirect.com

4. | OdunmansHbli caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbubii mopran «Poccuiickoe odopazosanue” | https://www.edu.ru/

6. | Uadopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xomteknus mupoBEIX 00pa30BaTeIbHBIX http://school-collection.edu.ru/
pecypcos

8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTesbHBIX PECYPCOB

[lepeuenr WMHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO

pacnpocTpaHsiemMoe

OnepanmoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JMLIEH3HOHHOE
Server)
Bpay3zepsbI:
Sunekc.Bpayzep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
OducHble NPUITOKEHUSI:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLICH3UOHHOE
TeXstudio 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneuyenue IJIS IJTAHUPOBAHUS U YI€TAa BPEMCHU:

Toggle app | 3apy6exnoe | cBOGOIHO pacpocTpanseMoe
CucreMbl ynpapJieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nuuensnonHOE

Cucremsbl ynpapjieHusi 0a3aMH J1aHHbIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensmonHoe

Cucrembl pe3epBHoro konuponanmus (backup):

Acronis Backup Advanced for 3apyOexHoe JIMLIEH3UOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMBI:

Koncynsranrllitoc: cripaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE

paBoOBasi CUCTEMa

Cpencrpa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMLIEH3UOHHOE

ousneca Cranmaptabiii Russian

Edition

Cpensl pazpadoTku:

Visual Studio Code 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Anaconda 3apy0OeKkHOe CBOOOHO PAaCIIPOCTPAHIECMOE
Robotic Operating System 3apyOexHoe cBOOOJTHO PacIpOCTpaHsIeMOe
CopelliaSim 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Google Colaboratory | sapy6exHoe | cBOGOIHO pacnpocTpaHsieMoe
ITakeThbl MPOrpaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apyOekHOe CBOOOJTHO pacIpocTpaHsIeMoe
Interactive Disassembler (IDA) 3apyOekHOE CBOOOHO pacIpOCTpaHsIEeMOe
Cucremsbl ynpaieHusi onéanorpaguyeckoil HHpopManmeii:

Zotero | 3apyOekHOE | CBOOOIHO pacIpoCTpaHsIeMOe
CepBHuCHI U CIYKOBI:

Bind 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOHO pacIpOCTpaHsIEMOe

7. MeroanuyecKkue v OlleHOYHbIEe MATEPUAJIBI
MeToanuyeckne yKkazaHus JJ1s1 00yYAIOIMXCS M0 OCBOCHHMIO IMCIUILIMHBI (MOIYJIs1)

B nponecce uzyuenus nucnuruinabl (Moayiist) «Natural Language Processing (O6paboTka
€CTECTBEHHOT'O SA3bIKA)» B PaAMKaX TEKYIIETr0 KOHTPOJIS yCIIEBAEMOCTH MCIIOIb3YIOTCS TAKUE BUIbI
yqe6H0171 paGOTBI, KakK JICKOWHM, NPAaKTHUYCCKHUEC 3aHATHA, JOMAIIHHUE 3aJlaHusA, TCCTBI, 4 TAKKC
pa3IuyYHbIe BHABI CAMOCTOSITEIbHOW pabOThl OOYYAIOIIMXCS [0 3aJaHUI0 IPEroIaBaTes,
HaITpaBJICHHBIC HA PA3BUTHC HABBIKOB Hqu)eCCHOHaJ’IBHOfI JICKCHUKH, 3aKPCIIJICHUC MTPAKTUYCCKUX
podeCcCHOHATBHBIX KOMIIETCHIINH, MOOIIPEHHE UHUIHMATHB.

Jlexyus — cHUCTEMAaTHYeCKOe, IOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
nperno/iaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHAYeTCss BECTH KOHCHEKT JISKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HJICH, BBIBOJBI W OOOOIICHHUS JICKIIMU; BBUICISITH BAXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XO0IMMO OTMETHUTH BONPOCHI WMJIM MaTEpUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HAMTH OTBETHI B PEKOMEHI0BaHHOU nuTepatype. Ecimu
pa3o0parbcsi B Marepuaie HE yHaercs, cieayeT chopMyIHpoBaTh BOIPOC W 3adaTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (npaxmuueckom sanamuu) — akTUBHasI paboTa CTy/IEHTa Ha CEMUHApE,
€ro OTBETHI Ha BOIIPOCHI IIPETIOABaATEN U y4aCTHE B JUCKYCCHH.

Jl1s ycnemHoro yyacTvsi B CEMMHApe CTYAEHTaM PEKOMEHIYETCs 3apaHee 03HaKOMUTHCS C
TeMON OOCYXXAEHUs, IPOYUTaTh HEOOXOJMMbIE MaTepHUaibl U MOATOTOBUTH BOMPOCHL. BaxkHO
aKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apryMEHTUPYS HX.
[Ipu oTBeTax Ha BOIPOCHI MpPENOJABaTeNsl CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
ONMpAasiCh HAa U3YUYEHHBIN MaTepuall. Takxke MOJIe3HO MO AEPKUBATH IUAJIOT C OJHOKYPCHUKAMU,
4T00BI 000TaTUTh 00CYXAEHUE U PACIIMPUTH CBOM 3HAHUS.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJIEIIH.

[Ipu pabore Haj MAOMANIHMMH 33JaHUSMHU BaXKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUsI. PekoMenmyeTcsi pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
nu30exarh TMEperpy3kd W Iydlle yCBOUTh Marepuall. lcrmonb3oBaTh pa3iuyHble HCTOYHHKHU
nH(popMaIuu, BKIIIOYasi y4eOHUKH U OHJIAWH-PECYPCHI, 1Jis1 00Jiee TIIyOOKOTO TTOHMMAaHUS TEMBI.

Tecm — ocobas ¢opma mpoBepku 3HaHUU. [IpoBoguTcs mocine OCBOCHHsS OIHON WM
HECKOJIbKUX TEM U CBHJIETENIbCTBYET O KauecTBE IMOHUMAHHUS OCHOBHBIX MOHATUN H3y4aeMOTo
MaTtepuana. TecToBbl€ 3alaHusl COCTABIIEHBl K KIIIOUYEBBIM IOHSTHUSIM, OCHOBHBIM pa3ieiaM,
BaXHBIM TEPMUHOJIOIMYECKUM KaTErOpUsAM U3y4aeMOM JTUCIUIUIMHBL (MOJTYIs).

Jl1s TOATOTOBKM K TeCTy HEOOXOAMMO 3HATh TEPMHUHOJIOTMYECKUNA ammapar JUCLUIUIMHBL
(MomyJIs), TOHUMATh CMBICI HAYYHBIX KATETOPUN U YMETh UX HCII0JIb30BaTh B MPO(HECCHOHAILHON
JeKcuKe. BrnaneHne NMOHATHMHBIM amnmapaToM, BKIIOYEHHBIM B TE€CTOBBIC 3aJlaHUs, IO3BOJISET
IpEenoJiaBaTeNlo  ObICTPO  HPOBEPUTH  YPOBEHb  IMOHMMAHHUS  CTYJIEHTaMH  Ba)KHBIX
METOIOJIOTHYECKUX KaTETOPUH.
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Camocmosmenvruass paboma — paboTa CTYIEHTOB, HampaBieHHas Ha YrIyOJeHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON JUCIUTIINHBI (MOITYJIS).

B nporiecce camocTosiTenbHOM pabOThI CTYIEHTHI B3aUMOIEUCTBYIOT C pEKOMEHI0BAHHBIMU
MaTepuaIaMy MPU MUHUMAIIBLHOM yYaCTHH MPENoiaBaTelis. 3a1auu CTyACHTa BKIIOYAIOT padoTy
C KOHCITeKTaMHu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUYeHUE YUSOHBIX MaTEpPHAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE YU4eOHO-UCCIIEIOBATEIbCKIX
3aJlaHUl U JIpyroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JTUCHUIIJIMHE (MO)Iy.]'IlO)

Kpurepun noJiyyenusi ypoBHsI ¥ OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
aucouuinHae (moay.arw) «Natural Language Processing (O0padoTka ecTeCTBEHHOI0 A3bIKA)»

OneHuBaHue ypoBHsI y4EOHBIX JOCTM)KEHUH OOy4arolMXcsl IO AUCLUILIUHE (MOAYIIO)
OCYILIECTBIISIETCS B BUJE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOUYHOM aTTeCTal1H.

IIpoMesxkyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJIYJIO) OCYILECTBIISETCS B (opme
3auema, Npyu STOM IPOBOAUTCS OLIEHKA KOMIETSHIINH, CHOPMUPOBAHHBIX 110 AUCIUTILIHHE.

JInst OLIEHMBAHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M TMPOMEKYTOYHOM aTTecTaIliu
UCTIONB3YETCs JeCATHOA/UIbHAS IIIKaja OIICHWBAHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHON
MATHOALIHPHON MIKAIOHN CIIEAYIONUM 00pa3oM:

Hecsitubannbuas Iarudajnbuas Ounenka 3a Oo0masi xapakTepucTuKa pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00yuyeHus 10 JUCHHUILINHE (MOLYJII0)

10 OTin4HO 3auTeHo CTyZIeHT TOJHOCThIO BIIAJCCT 3HAHUSIMH,

9 OTIUYHO 3a4yTeHo HU3JI0KCHHBIMU B pa60qel71 mnmporpamMme, Hu
rIIyOOKO OCMBICISET JAUCHUIUINHY (MOIYJh).

8 OTian4HO 3aureHo
On CaMOCTOSATEIBLHO u JIOTHYECKHA

MOCIIEIOBATEIEHO OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha HauOoJiee BaXKHOM.
VmMmeer aHaIIM3UPOBATH, CpaBHUBATb,
KJIACCU(UIPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATh
W3YYEHHBI MaTepHhall, BBIACISAS KIIOUYEBbIC
MOMEHTBl W  YCTaHaBIMBas MPUIHHHO-
CJICJICTBEHHBIE CBs3U. YeTko (opMyaupyer
OTBETHI, YBEPEHHO WHTEPIIPETUPYET
pe3yIbTaThl aHaJIM30B u JIPYTHX
WCCIICIOBAHNN, a TaKKe peIlaeT CIIOKHBIC
3agaun. CTyJIEHT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHNS, HEOOXOIUMBIMHU JUIS
MPAaKTUYECKON  JEATENbHOCTH, H  yMEeT
CBSI3bIBATh TEOPETUUECKUE aCIEKThI
TUCIUIUTAHBI  (MOAYNA) C TPAKTHYECKUMHU
3a/Ia4yaMH.

7 Xoporo 3auTeHo CryneHt oOnajaeT 3HAHMAMH IIpeaMeTa

6 Xopomo 3a4yTeHo MOYTH B TIONHOM o00Beme  paboueid
MPOrpaMMbI M CaMOCTOSTEIILHO, JIOTUYECKH
MOCJICAOBATEIBHO U BCECTOPOHHE OTBEYACT
Ha BCE BOIPOCHI, aKICHTHPYsS BHUMaHHE Ha
HauOosnee 3HAYMMBIX MOMeHTax. OH yMmeeT
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

Onenka 3a
3a4yer

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHusl 1O JUCHUILIUHE (MOYJII0)

aHAIM3UPOBATD, CpaBHMBATB,
KJIacCH(pUIMpPOBaTH, 00001maTh,
KOHKPETH3UPOBaTh W CHCTEMAaTH3HPOBATh
WU3YYCHHBIM  MaTepuall, BBIACIAS  €r0
KIIIOYEBbIE  aCMeKThl W yCTaHaBIHUBas
MPUYUHHO-CIICJCTBCHHEIC CBSI3H.
®dopMynUpyeT CBOM  OTBETHI, yBEPCHHO
WHTEPIPETUPYET PE3yJbTaThl aHAIHU30B H
JNPYTHX HCCJICIOBaHMA, a TaKXKe pelacT
CJIO)KHBIC CUTYalMOHHBbIE 3ajaud. CTymeHT
XOPOIIIO 3HAKOM C METOJaMH UCCIIeIOBaHUS,
HEOOXOTUMBIMH JUTS MPAKTUICCKOU
JACATCIIBHOCTH, )41 yYMEET CBA3bBIBATH
TEOPETUYECKHE  aCMeKThl IpeaMeTa ¢
MPAaKTUYCCKUMH 33]JauaMH.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

CryneHT oOmagaer 6a30BBIMU 3HAHHSIMH 110
TUCHUIUIMHE (MOAYIIO), HO HCIBITBIBAET
TPYIHOCTH IIPH CAMOCTOSITEIBHBIX OTBETAX U
UCTIONB3YeT HETOYHBbIE (OPMYIUPOBKH. B
XOle OTBETOB OH JOMyCKaeT OHIMOKH,
Kacarommyecs CyTH BompocoB. CTyaeHT
CIOCOOEH pemlIaTh TOJBKO CaMble IIPOCTHIE
33724 M BIIQJECT JIMIIb MHHUMAJIbHBIM
Ha0OpPOM METO/I0B HCCIIEI0BAHMUS.

He cnan

He 3aureno

He cnan

He 3aureno

He cnan

He 3aureno

CrymeHT He oBiazen  00s3aTeIbHBIM
MHUHAMYMOM 3HaHUW 10 TpEeIMeTy W He
MOJKET OTBETHTH Ha BOIIPOCHI, JaXKE €CIH
MPEnoiaBaTeNb  33Jae€T  JIOMOJHUTEILHBIC
HABOJSAIINE BOMIPOCHL.

Hucnurnnuna (Moayns) «Natural Language Processing (O06paboTka eCTeCTBEHHOTO SI3bIKA)»
OIICHUBAETCS CIEIYIOIIUM 00pazoM:

AKTHBHOCTH ‘ Bec ‘Konnqecn;o‘ Onucanne
Haxonumenvnan oyenka

Jomamnnue 3amanus | 60% 2 HaGop 3ama4 nmo remMaMm Hezenu

Tectbl 7 [Tucemennas pabota ¢ HabOpOM 3a1a4, KOTOPBIE HYKHO
PELIUTh 332 OTPAaHUYEHHOE BPEeMS

Ilpomesricymounana ammecmayusn

3auer 40% 1 ITuceMeHHast win ycTHast paboTa HaJl 3aJaHUEM,
HAaIpaBJICHHBIM Ha IIPOBEPKY MOIyYCHHBIX 3HAHUH U
HAaBBIKOB I10 JTUCIHILTHHE (MOYJITIO)

®opmyJia pacuéTa UTOrOBOM OLeHKH MO aucuuiuinHe (moay.arw) «Natural Language
Processing (O0paGoTka ecTecTBEHHOro s3bika)»: «0,6 X HakomurtenbHas onenka (0,6 X
cpennee 3a noMainHue 3ananus + 0,4 x cpennee 3a tectol) + 0,4 X 3auer».
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00yYAKOIIMXCS MO JUCHUILINHE (MOYJII0)
IIpumepHbIe fOMALLIHUE 3aJaHUS

Jdomamnee 3aganue 1.

3aganue 1.

1. BeiGepute TEKCTOBBIN KOpIyC (HampuMmep, HaAOOp HOBOCTHBIX CTaT€W WIIM OT3BIBOB O
IPOAYKTAX).

2. Brmonnaute npenodpaboTKy TeKCTa, BKIIOYAS:
VY nanenue NyHKTyallMy U CIELUAIBHBIX CUMBOJIOB.
ITpuBeneHne TEKCTa K HIJKHEMY PETUCTPY.
CTeMMUHT WM JIEMMAaTU3aLHUIO.
V najeHue cToI-CcJIoB.

O O O O

3. Peaymsyiite meron "memok cioB" (Bag of Words) mis BeiencHus TPHU3HAKOB U3
BaIlIEro KopIryca.

4. CospnaiiTe Ta0IHIly, 0OTOOPAKAIONIYIO YAaCTOTY CIIOB B BallleM HA0OPE TaHHBIX.

O:xkupaemblii pedyabrar: OT4er, comep)KalMii pe3yibTaThl NMPeAoOpaObOTKH, TaOIUILY
YaCTOTBI CJIOB ¥ KPAaTKUI aHAJIN3 MOJyYEHHBIX JaHHBIX.

3amanmue 2.

1. Hcnons3ys Oubmmorexky Gensim, oOyuure wmozaenbr Word2Vec Ha BbIOpaHHOM
TEKCTOBOM KOpITyce (MOYHO MCII0JIb30BaTh KOPITYC U3 IIEPBOI0 3a/1aHus).

2. IlpoBeaute aHaN3 BEKTOPHBIX MPEACTABICHUH, BEIOPaB HECKOIBKO CJIOB M HAMIUTE UX
Oommkaiiiue "cocenu" B BEKTOPHOM MPOCTPAHCTRBE.

3. OO®BsAcHUTE, KaK BEKTOPHBIE MPEACTABIICHUS CJIOB TIOMOTAIOT B perieHnn 3a1a4 NLP.

4. CospnaiiTe NpoCTYIO A3BIKOBYIO MOJIENIb HA OCHOBE N-rpamm, HCIO/Ib3Ysl Balll TEKCTOBBIN
KOPILYC, U OLICHUTE €€ MPON3BOAUTEILHOCTh HA TECTOBOM Ha0OpE TaHHBIX.

Osxkupaemslii pesyabrat: OTUeT ¢ pesyapratramMu oOyueHust moaenu Word2Vec, cickoM
OnmvpKalMxX coceneil Ui BBIOpaHHBIX CIIOB U KPAaTKUM aHAJTU30M SI3bIKOBOW MOJIEIH.

3aganue 3.

1. Peanusyiite mnpocTylo pekyppeHTHyto HelpoHHyto cetb (RNN) s 3agaum
KJIacCU(pUKallMU TeKcTa (Hampumep, KiaccU(pUKalMs OT3bIBOB KaK IOJOXKHUTENIbHBIX WU
oTpunatenbHbix). Mcnons3yiite ¢ppeiimBopk TensorFlow unu PyTorch.

2. OOyunTe MOJENb Ha pa3MEYeHHOM Habope MaHHbIX (Hanmpumep, IMDB aist 0T361BOB 0O
¢unbmax).

3. CpaBuute npousBoautenbHocTh RNN ¢ Oosnee cloXHON apXUTEKTypod, TakoW Kak
LSTM nnu GRU, u npoananu3upyiTe pe3ynbTarhl.

4. PeanusyiiTe MeXaHU3M BHHMMAaHUS Ul YJIYYIICHHs HPOM3BOJUTEIBHOCTH BalleH
Mozenu. OnuumTe, Kak MEXaHU3M BHUMaHUS IIOMOTAeT B KOHTEKCTE Ballled 3aJauu.

O:xupaemsbiii  pesyabtar: Otyer, coaepxkammii pesyiabTatbl o0yueHuss RNN u
LSTM/GRU, rpadukun mpou3BOAWTEIHLHOCTH W aHAIW3 BIMSHUS MEXaHW3Ma BHUMaHUS Ha
pE3yNbTaTHI.

JlomamHee 3agaHue 2.
3ananue 1.
1. W3yuute apxurextypy Tpanchopmep, BKIOUas MEXaHU3MbI BHUMAHHUS U TO3UIIMOHHOE
koaupoBaHue. Co3laiTe BHU3YAIbHYI0 CXEMY, WLIIOCTPUPYIOILYI0O OCHOBHBIE KOMIIOHEHTHI
MOJICIIH.
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2. PeamusyiiTe mMpoCTyr0 S3BIKOBYIO MOJENh Ha OCHOBE KOAMpOBIIMKa Tpancdopmepa
(manmpumep, BERT) ¢ ucnons3oBanuem Oubmmorekn Hugging Face Transformers. OOyuwute
MOJIEIb Ha 3a]1aue KiIaccu(UKAIMH TEKCTOB (HarpuMep, KiacCu(uKamus OT3bIBOB).

3. IIpoBeaurte ONEHKY MPOWU3BOAMTEIBHOCTH MOJEIH Ha TECTOBOM HAOOpe NaHHBIX H
poaHATM3UPYHTE, Kakue (PaKTOpbl MOTYT BIMATH HAa PE3yJIbTATHI.

Oxunaemblil pe3yjabTat: OTUYET ¢ BU3YaJIbHOW CXEMOUW apXUTEKTYpPhI, KOJOM peannu3aiuu
MOJIEJIH, Pe3yJIbTaTaMH OLEHKH MTPOU3BOJUTENILHOCTH U aHAIU30M (DaKTOPOB.

3aganue 2.

1. Bribepure reHepaTHBHYIO SI3BIKOBYIO MOJEIh Ha OCHOBE Jekojaepa TpaHcdopmepa
(manpumep, GPT-2 umn GPT-3). U3yuure, kak paboTaer prompt tuning U peanusyiTe ero ais
BAILIEH MOJIEIIH.

2. IlpoBeaure 3KCIIEPUMEHT, CPaBHUB MPOM3BOIUTEIHLHOCTH MOJEIH C M 0e3 prompt
tuning Ha 3aJaue reHepay TeKCTa (Harpumep, MPoJ0DKEHUE MTPEIOKEHUH ).

3. Hccnenyiite MeTopl ONTUMH3AINH, Takue Kak P-tuning u LoRA. Peanusyiite oqun u3
ATUX METOJIOB JJIsl YIAyUIICHHs IPOU3BOIUTEIBHOCTH Balllei MOJICIH U OLICHUTE PE3yJIbTaThI.

O:xunaemplii pe3yabrar: OTYeT, BKIIOYAIOIIUNA PE3yAbTaThl SKCIIEPUMEHTOB C prompt
tuning, cpaBHEHHE MPOU3BOJUTEILHOCTH, pEATU3AIMI0 METOJa ONTUMH3AIUWU W aHAJIH3
MOJTYYECHHBIX JIaHHBIX.

3aganue 3.

1. Peammsyiire RAG (Retrieval-Augmented Generation) cucremy, HCIOJB3YS
npea00yUYeHHbIC MOICH U HaOOp TaHHBIX [T H3BjIeueHus nHopMaruu (Hanpumep, Wikipedia).
OO0bsicHUTE, KaK CHCTEMA HCIIOIb3yeT MEXaHU3Mbl U3BJICUCHHS U TEHEpaIlUu.

2. Cozpaiite mpocTyo JUAJIOTOBYIO CUCTEMY, pealli30BaB 3ajauu intent detection u slot
filling. Mcnonb3yiiTe 6MbanoTeKy Rasa unu aHamoruunyo i peanu3aiuu.

3. IIpoBeaurte TecTHpoOBaHUE Ballel TUATOrOBON CHCTEMBbI HAa HAOOpE MOJIb30BATENbCKUX
3alpoCcoB U MpPOAHATU3UPYHTE pPe3yNbTaThl, BKJIIOYAs TOYHOCTh ONpEAETICHHUS HaMepeHH u
3aIOJIHEHHS CIIOTOB.

O:xunaemsbiii pesyabrart: Otuert, cogepskaniuii onucanne RAG cuctemsl, Ko pean3anuu
JIMAJIOTOBOM CHCTEMBI, Pe3yJIbTaThl TECTUPOBAHUS M aHAIIN3 IPOU3BOIUTEILHOCTH.

IIpuMepHbIe 3a1aHus N0 TECTaM
Tect 1.

Bomnpoc 1.
Kakne #3 TEepeyucleHHbIX BHJIOB BEKTOPHBIX MPEACTABICHUN MO TOCTPOCHUIO HMEIOT
Pa3peKEHHYIO CTPYKTYPY BEKTOPOB?
A. Fasttext
B. One-hot
C. word2vec
D. Glove
Ortger: B.
Bomnpoc 2.
Kakue npenmymiectBa umeet FastText mepen word2vec? Bridepure BCE npaBuibHbIC BADHAHTHI:
A. Obpaborka OOV-cioB
B. CymecTBeHHOE cOKpalieHne moTpedIeHUs TaMsITH
C. bopnba ¢ oneyarkamu
D. YckopeHHOe 00ydeHHE 3a CUET UCIIOJIb30BAHUS XAIII-TaOIHUI]
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Ortser: A, C.
Bomnpoc 3.
CKOJIbKO BEKTOPOB [TOCTABUT B COOTBETCTBHE MHOIO3HAYHOMY CIIOBY (Hampumep, ciioBy "3amMok")
MoJenb kiacca word2vec?
A. oauH BEeKTOp
B. cToibKko BEKTOPOB, CKOJIBKO Y CIIOBa CMBICIIOB
C. KOIM4ecTBO BEKTOPOB CJIOBA — ATO THIIEpIIapaMeTp, KOTOPbIM MOXKHO 3a]aTh
D. monens HE coiieTcsi, BEKTOp MHOTO3HAYHOT'O CJIOBA OYAET CIy4aitHO
OrtgerT: A.
Bomnpoc 4.
CxoyibKO 00ydaeMbIX MaTpPHIl BECOB B IIpOCTEiIieM BapuaHTe apXxuTekTypsl CBOW?
Al
B. 2
C. 3
D. 4
Otger: B.
Bompoc 5.
[Tpumenute onepanuto Softmax k Bektopy (1, 2, 0, 1). Kakoe mMakcumanbHOE 3HaYEHHE Yy
MOJIyYEHHOTO B pe3ybTaTe MpuMeHeHus onepanuu Bektopa? Cuurtath exp(l) =2.7, exp(2) = 7.4.
OTBeT YKOKUTE C TOYHOCTHIO J0 3-X 3HAKOB TMOCJIC 3aMSTON, IPOYNe yIATHTE 0€3 OKPYTICHHUS.
A. 0,536
B. 0,578
C.1
D. 74
OrtgerT: A.

Tecr 2.

Bonpoc 1.
Bri6epute BCE BepHble yTBepkIeHHs 00 HCXOAHOU Moenu Tpanchopmep, UCTIONb3yeMOM s
MAaIlIMHHOTO IIepeBoJIa:
A. B monenu Tpanchopmep ecTh peKyppeHTHBIE CIION
B. Mogens Tpanchopmep ABIsIETCS MOAEIBIO KIacca KOJUPOBIINK-EKOUPOBIIUK
C. B mopnenu Tpancdopmep ecTh MEXaHH3M BHUMAHHS
D. B moznenu Tpanchopmep ecTb MEXaHU3M aMATH
E. Bce yrBepkaeHus BepHbI
Ortser: B, C.
Bomnpoc 2.
[To3unmonnsie smOeauury B Mozenu Tpanchopmep. ..
A. TIOMOTarOT YyYUTHIBATH MOPSIOK CIOB
B. momoraroT yuuThIBaTh TEKYIIUNA HOMED CIIOS
C. moMoTaroT yYUTHIBaTh TEKYIIH HOMEP TOJIOBBI MOICITH
D. momoraroT yuuThIBaTh YaCTOTY CJIOBA B OOJIBILIOM KOpITyCe
OrtgerT: A.
Bomnpoc 3.
Yewm otnmuaercs cioit Encoder-Decoder Attention B nexoauposiiuke ot Self-Attention?
Martpuiisl 3anpoca (query) u kitoda (key) 6epyTrcst U3 KOJTUPOBIIHKA
Martpuiel 3anpoca (query) u 3HaueHus (value) 6epyTcst U3 KOIMPOBIIUKA
Martpuis kmoua (key) u 3Hauenus (value) 6epyrest U3 KOJIUPOBIIHKA
. BxoaHas nocienoBarenbHOCTb OepeTcs U3 KOAUPOBLIMKA
Ortser: C.
Bomnpoc 4.
CKoJIbKO MaTpHII BeCOB OyzeT cyMMapHO B ciosix self-attention koguposiuka, eciau B Mojenu 8

OO w»

DNEeKTPOHHBIA JOKYMEHT



rOJIOB BHUMaHUA U 6 CJI0€B KOJUPOBIIIHKA?
3
8
24
25
144
F. 150
OrTser: F.
Bomnpoc 5.
Ecnu Ha BXOI TpaHchOpMEpHOMY CIIOI0 KOJUPOBIIMKA C 8 TOJOBAaMH BHUMAHHS TOJACTCS N
BEKTOPOB CJIOB pa3MepHocTH m. Kakoro pasmepa Matpuiia moryquTcsl Ha BBIXOE CIIOs?
A. [n/8, m]
B. [n, m/8]
C. [n/8, m/8]
D. [n, m]
Ortsert: D.

moow

Tect 3.

Bomnpoc 1.
Jomyctum, MOJeNb paHKUPOBaHUs BbIJaJIa 5 TOMOBBIX JOKYMEHTOB Ha 3alpoC ( B CIEAYIONIEM
nopsinke: [docl, doc3, doc2, doc4, doc5]. [1pu sToM MaeanbHas BbIIavya JUIs 3a1poca ¢ BMECTe CO
ckopamu peneBantHocTH: [docl - 3, doc2 - 2, doc5 -1, doc3 - 0, doc4 - 0]. YUemy Oyner paBHa
merpuka nDCG@3 ms Beigaun moaenu? Jlorapudmel U pe3yinbTaThl ACICHUS OKPYTIsiiTe 10 3
3HaKa MOCJIEe 3aIsTou.
A. 0.840
B. 0.921
C. 4
D. 4.762
Otgert: A.
Bonpoc 2.
Bri6epuTe Bce BEpHbIE YTBEPXKICHUS:
Mogens TS nmeer apXuTeKTypy KOAUPOBIIUK-IEKOINPOBIINK
Mopnens FlanT5 — 310 HHCTpYyKTUBHO 00y4eHHast Moaens T5
Mogens TS npeaHazHaueHa UCKIOYUTEIBHO VIS 3a1a4l CyMMapU3alu
Mogens BART npenoOydvanace Ha 3a1aue nepeBoaa
B monenu BART He ucnonbs3zyercs MacKUpOBaHHAs! sI3bIKOBAsI MOJIEb
F. B monenu BART 6onbiie napamerpos, yem B mogenu BERT
Otser: A, B, F.
Bomnpoc 3.
OOparuMcst K alNropuTMy 3KCTPakTHBHOM cymmapu3zanuu TextRank. YnopsimousTe ero maru B
npaBwIbHOM nopsizike: a) [loctpoenue rpada Oauzoctu Mexay npeayioxkeHusmu; b) Pasouenue
TEKCTa Ha MpeUIOKEHUs; ¢) Bbluncienue Mepsl LEHTPAIbHOCTH B rpade mnpemioxenuil; d)
PanxupoBanue mnpeanoxenuit; e) Omnpenenenune OIM30CTH MeEXIy MpennoxeHusmu; f)
Bekropusanus npeajioxKeHun.
A. abcdef
B. fbedca
C. bfeacd
D. bafecd
Ortger: C.
Bomnpoc 4.
B Teme nuanoroBbeix cucteM ObUTH pacCMOTpEHHI 3a1auu intent detection u slot filling. K kakum
nByM 3anayam NLP cBoasitcst 3Tu ABe 3agaun?
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A. Knaccudukamnms Texcra

B. Cymmapuzanus

C. Pacno3naBaHue MMEHOBAHHBIX CYIIHOCTEMH
D. U3BneuyeHue oTHOHICHUI

Ortser: A, C.

Bompoc S.

B Tekcre HE0OXOAMMO BBIIEIUTH CYIIHOCTH: JIOKAllMs, MEpPCOHA, Aara, opraHuzanus. Ecmu
ucnosb3oBath cxemy [OB npu pazmerke u mozeins ¢ apxutekrypoid BERT + nonHocBsi3HbIHN ciioi
CO CKPBITOHM pa3MEpHOCTHIO BEKTOPOB N, TO KaKOBa OYJET pa3MEPHOCTh MOCIEAHETO CI0s?
A. [n, 2]
B. [n, 4]
C. [n, 5]
D. [n, 9]
Otger: D.

3apanus AJ1sl MPOMEKYTOYHOM ATTEeCTAIMM MO AMCUMILINHE (MOLYJIIO0)

pacIupeHus Ha OCHOBE M3MEHEHUI
TPEHUPOBOYHOTO HaOopa? Hamwmmmre oTBEeT Ha

PYCCKOM SI3BIKE, OJTHUM CJIOBOM.

Ne 3ananue OtBer Komnerenuus
n/n
1. st oueHKH 3G PEKTUBHOCTH CBOEH pabOTHI IO C YK-6
CO3JIaHUIO MOJIEITH KJIacCH(HUKAIIMK TEKCTOB, KaKas
MeTpuKa ypaBHOBemmBaeT Precision u Recall s
OIICHKH KaueCTBa MOJICITH KIIAaCCU(PUKAITUN?
A) Accuracy
B) ROC-AUC
C) Fl1-score
D) Recall
2. Kax Ha3bIBaeTcs mpoliecc IpUBEACHUS CIIOBA K €ro Jlemmarusanust/ OIlIK-2
HavyajupHOW QopMme (Hampumep, «Oexamy — JTeMMaTH3aAA
«Oexarb»)? OTBeT nmalTe, OOHMM CJIOBOM, Ha Iemmatl_zatl_on/
. Lemmatization/
PYCCKOM WJIA aHTJIMACKOM SI3BIKaX L
lemmatisation/
Lemmatisation
3. Kakoii meron uucieHHoro mpenacrapienus tekcra | | F-IDF / tfidf / tf idf / T1K-3
VUNTBIBAET YACTOTY CJIOB M HMX 3HaumMocTh B | Th-uad / tfidf meron
KOJUICKITMK JTOKyMeHTOB? [laliTe oTBeT OIHUM
CJIIOBOM (BO3MOXKHO, C Je(HCOM) Ha PYCCKOM WIIA
AHIJIMHACKOM SI3bIKaX
4. Kak HasplBaeTCs TeXHHKa, KOTOpas YIydIIaeT Ayrmenranus/ [IK-4
YCTOMYUBOCTh MOJENIM K HOBBIM JaHHBIM 3a CUET ayIMCHTALHA
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