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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 MaTtemaTuka 1 KOMITbIOTEpHBIC Hayku, mpoduiib Backend-pa3paboTka, yTBepKICHHBIN
nprka3oM MHHHCTEpCTBa HayKu U BhIciiero oOpasoBanusi Poccuiickoit @enepanuu Ne 8§10 ot
23.08.2017 rona.

Wzyuenne mucuurmmabl (Momymsi) «Natural Language Processing (O0pabotka
€CTECTBEHHOT'O SI3bIKA)» UTPAET KIIIOUEBYIO POJIb B CO3JJaHUU CUCTEM, KOTOPhIE MOTYT IIOHUMATh
U TEHEpUPOBATH YEIIOBEUECKHUI SI3BIK, YTO OTKPHIBAET HOBBIE BOSMOXKHOCTH JJISl B3aUMOICHCTBUS
MEXy JIIOJJbMU U MallIMHAMU. JTa 00J1aCTh 00eCcTIeYuBaeT pa3BUTHE TEXHOJIOTUM, TAKUX KaK 4at-
00THBI, aBTOMaTHUYECKHI MIEPEBOJ] M aHATIM3 HACTPOCHUH, 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
Backend-pa3paboTka u BXOAWUT B BapHaTHUBHYIO 4acTh bioka 1, popmupyeMyro ydacTHHKaMu
00pa3oBaTeNbHBIX OTHOIICHU.

Jucnuniuza (MOyIb) U3ydaeTcs Ha 2 Kypce B 3 cemecTpe, JOCTYITHA AJIsl IPOXO0XKIASHUS IIpU
YCIIOBHH YCIEIIHOTO 3aBepiieHus aucuuiuimHbl (Momyns) «Machine Learning (MammaHOE
oOyueHwue)».

Heab wu3yyeHHsi AMCHUIVIMHBI (MOAYJs): HOpUOOpeTeHHEe 3HAHUI U  HaBBIKOB,
HEOOXOIUMBIX JIsi pa3pabOTKH M TNPUMEHEHHsS] TEXHOJIOTUM, 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 MOJEIMPOBAHUSA U KJIKOYEBBIE APXUTEKTYPBI
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 W3BJICUEHUS
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 U HHTErpupoBaTh NLP-nipuioskeHus1, OlleHUBaTh U yIy4lllaTh KaueCTBO MOJIETICH;

— (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
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yYAIOIITIXCS:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuauxarop
KOMIeTeHIH U

Ilepeyenpb MIAHMPYEMBIX
pe3yJIbTATOB 00y4YeHHs 110
JUcHMIIMHE (MOTYJIIO)

VK-6.

CriocobeH onpenensirs u
PEaTM30BLIBATE IIPHOPUTETHI
COOCTBEHHOM IEATENBHOCTH U
CIIOCOOBI e
COBEPIIEHCTBOBAHUS Ha OCHOBE
CaMOOILIEHKH

VK-6.1.

3HaeT OCHOBHBIE METOJIBI
CaMOOIICHKH M aHaJIn3a CBOCH
JIeSITeJIbHOCTH, a TAKIKE
MPUHIUIIBI YIPABICHUS
BpEMCEHEM U IIeJIeTIOIaraHus

YK-6.2

YMeeT CTaBUTh peaarucTUUHBIE U
JIOCTHXUMBIE 1IeTH, OTPEACIATh
[IPUOPUTETHI B CBOEH
JESITETbHOCTH, a TAKXKE
pas3pabaTeIBaTh U BHEAPSTH
TUTaHbI 110 COBEPILIEHCTBOBAHUIO
CBOMX HaBBIKOB M KOMIIETCHLIUI
Ha OCHOBE IOJTYYEHHOU
CaMOOLIEHKHI

VK-6.3

NmeeT npakTHUECKUNA ONBIT
MIPUMEHEHUS METO/IOB
CaMOOILICHKHU B CBOEH
poheCCHOHATBHOMN
JIeSATEIIbHOCTH, BKIIFOYAst yIacTHe
B TPEHUHTaX, CEMUHApax U
MIPOEKTaX, HAIIPABJICHHBIX HA
pa3BUTHE JIMUYHON

3¢ (heKTUBHOCTH U
podhecCHOHANTBEHOTO POCTa

OIIK-2.

CnocobeH co3maBath U
UCCIEN0BATh HOBBIE
MaTeMaTUYECKUE MOJEIIU B
€CTCCTBCHHBIX HayKaX,
COBepIHeHCTBOBaTB nu
pa3pabaTbiBaTh KOHIICTIIIHH,
TeOpI/II/I 1 MECTOAbI

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKUe MOJEIH U
METO/IbI, UCTIONb3YEeMbIE B
€CTECTBEHHBIX HayKax, BKIIOYast
CTaTUCTHYECKOE MOJICIIUPOBAHHE,
nmuddepeHnranbHble YPaBHEHUS
W YUCIICHHBIE METO/IBL, a TAKXKE
COBpPEMEHHBIE MOIXO0BI K
UCCIICIOBAHUIO M aHATIU3Y
JIAHHBIX

OIlK-2.2

Ywmeer pazpabareiBath U
aalTupoBaTh MaTEMAaTUYCCKUEC
MOJEIHU JUIsl pEIICHUS
KOHKPETHBIX MTPOo0IIeM B
C€CTCCTBCHHBIX HAayKax,
MPOBOJUTH UX aHATU3 U
BEPU(PHUKAIUIO, & TAKKE
HHTEPIIPETUPOBATE ITOJIyYEHHBIE
PE3YIbTATBI B KOHTCKCTE
Hay4HBIX HCCIEIOBAHUI

OIIK-2.3

Nmeet mpakTUyecKuid OMBIT
CO3JaHMs U HCCIIEIOBaHUs
MaTeMaTUIEeCKHUX MOJCICH B
paMKax Hay4YHBIX MPOCKTOB WJIU
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WCCJICIOBAHUH, BKITFOYAsl yYaCTHE
B IyOIMKAIHSIX, KOH(pEepeHITHIX
WM KOJUTA00PAIUsX, I/ie ObLIH
pa3paboTaHbl U anmpOOUPOBAHBI
HOBBIE KOHIIEIIINHA U METOIBI

I1K-3.

CrnocobeH permaTh 3a1a9n
npoheCcCUOHANTBHOMN
JeSITeTbHOCTH, (DOPMYITHPOBATH
pe3yIbTaT, YBUICTh CIICACTBUS
MOJTYYEeHHOTO pe3yNbTara

IK-3.1.

3HaeT OCHOBHBIC TPHHITUITBI 1
METOJBI peIICHHS 33124
npohecCUOHATBHOMN
JIESITETIbHOCTH, & TAKIKE CITOCOOBI
(hopMyTUpOBaHUS U
MPEeCTaBICHUS PE3yIbTATOB,
BKITIOYAsl aHAJIM3 MTOCTICICTBHN 1
WX 3HAYUMOCTh B KOHTEKCTE
MPOCKTA

[K-3.2.

YMeeT NpUMEHSTh
MaTeMaTHYEeCKHe U
KOMIIbIOTEPHBIE METOJIBI AJIS
pelIeHns: KOHKPETHBIX 3aa4,
(hopMyITUpOBaThH YETKHE U
000CHOBaHHBIE PE3YJIbTATHL, a
TaK)Ke aHAJIN3UPOBATh UX
MOCJIEACTBUS 115 JaILHEHIITNX
JICUCTBUN U pelieHui

[IK-3.3.

NMeet nmpakTUyYeCKUd OMBIT B
pelIeHnr IpoQeCcCHOHATBHBIX
3aJa4, BKJIIOYas y9acTHE B
MPOEKTAaX, I1ie ObLIN MOTY4EHBI
pe3ynbTaThl U
MPOaHAIM3UPOBAHBI UX
CJIEZICTBUS, YTO CIIOCOOCTBOBAIIO
MPUHATHIO 000CHOBaHHBIX
pelIeHnt

[1K-4.

CriocobeH my0nuaHo
HPE/ICTABIATH COOCTBEHHBIE H
W3BECTHBIC HAYYHBIC
pe3yabTaThl

[1K-4.1.

3HaeT OCHOBHbIE MTPUHLMIIBI
3¢ (HeKTUBHOTO IMyOINIHOTO
BBICTYIUICHUS, METOBI
BU3YyaJM3aIlUU TaHHBIX U
OCHOBHBIE TPEOOBAHUS K
HAYYHBIM TIPE3CHTAIIUSM,
BKITIOYasi CTPYKTYpY H
COZIepKaHue

[1K-4.2.

YMeeT 4eTKOo U JIOTHYHO
($hopMyJIUPOBATh CBOU HAY4YHbBIE
pe3yIIbTATH, ANaTUPYS UX JJIS
Pa3INYHBIX ayIUTOPHH, a TAKKE
MCIIONIb30BaTh BU3YaIbHBIE
Cpe/ICTBA JUTS YITyUIlIeHHs
BOCTIPHUATHS HHGOPMALIUU

[1K-4.3.

NmeeT npakTU4ecKuil ONBIT
y4acTusl B HAY9IHBIX
KOH(EpEeHIIUIX, CEMUHAPaX HITH
JIPYTUX MEPONPUATHSIX, T
YCHEIHO MPEICTaBIsUT CBOU U
M3BECTHBIE HAyYHBIE PE3YIIbTATHI,
noJy4ast 0OpaTHYIO CBSI3b U
B3aMMOJEHCTBYs C ayTUTOpUEN
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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 3aJlaHusl,
Tpancdopmep Tecth

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

TecTol
3auem ¢ oyeHKoIl 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 MopenupoBaHue. PexyppentHbie HeliponHsle cetu (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 KOJUPOBUIMK TpaHcdopmepa. I'eHepaTUBHBIE S3BIKOBHIE
MO/JIEJIM Ha OCHOBE apXHUTEKTYPhI AeKoaepoBIIKK Tpancopmepa (LLM,
prompt tuning, RLHF). Ontumu3zanus s36ikoBbIX Mozese (P-tuning,
LoRA, xBaHTH3aI1UA).
4 IIpuknanueie 3agaun NLP RAG cucremMpl u pawxupoBaHue. /3BiedeHHe HMEHOBaHHBIX

cymHocTel u oTHomeHui. J{uanorossie cucremsl (intent detection, slot
filling). 3amaua cymmapuzainu. Mynbtumoaanbabie Moaenn. 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 nopraJa Cceblika
(M3gaHus, Kypca, A0KyMeHTa)
1. | Hayunas snexkrponHas oudaroteka elibrary.ru https://elibrary.ru/defaultx.asp
OnOIMOTEKA
2. Bbaza manneix s I T-crienmuaincToB https://habr.com

3. Basa nanaeix ScienceDirect

https://www.sciencedirect.com

4. | OpunmansHbIN caiiT MUHICTEpPCTBA HAYKH H
BEICIIIETO oOpa3oBanus Poccuiickoit demepariu

https://minobrnauki.gov.ru/

https://www.edu.ru/

5. | ®enepanwHbiii moptan «Poccuiickoe odbpazoBanue”

Nudopmarnmonnas cucrema "EqnHoe okHO mocTtymna
K 00pa3oBaTenbHBIM pecypcam”

http://window.edu.ru/

7. Enunas komiekuus 1udpoBsl
pecypcoB

X 00pa30BaTeIIbHBIX

http://school-collection.edu.ru/

00pa3oBaTeIbHBIX PECYPCOB

8. | ®enepanbHblil HeHTP HHPOPMALIMOHHO -

http://fcior.edu.ru/

[Tepeuenp

UH(GOPMaIIMOHHBIX

TEXHOJIOTHH,

HCIIOJIB3YEMBIX  IIPU

OCYIICCTBJICHUU

00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUIUIMHE (MOIYJII0), B TOM YUCJIE KOMIUIEKT JUIIEH3MOHHOTO

IpPOrpaMMHOTO  OOecleyeHus, COBpPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
WH(OPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:
HaumenoBanue I1O IIpousBoacreo Jlnuen3noxnnoe / cB060IHO
pacmpocTpansiemoe
OnepanmoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIICH3UOHHOE
Server)
bpaysepsbI:
Supexc.bpaysep OTEYECTBEHHOE cBO0O/IHO pacmpocTpaHsIieMoe
Google Chrome 3apy0exHOe CBO0OOJIHO pacrpocTpaHsIeMoe
Od¢ucHbIe IPUIOKEHHUS:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMIICH3UOHHOE
TeXstudio 3apy0exHOe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpammHoe odecnieyeHue A5l IVIAHUPOBAHMS U yUeTa BPeMeHH:

Toggle app | 3apyOekHOe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEeKTAMM:

Microsoft Imagine (Project) | sapyGesxHoe | muuensmonHoe

CucreMbl ynpapJjieHusi 6a3aMu JaHHBIX:

Microsoft Imagine (SQL Server) [ sapy6exuoe | muuensnonnoe

Cucremsbl peepsHoro konuposanms (backup):

Acronis Backup Advanced for 3apyOexHOoe JIMIIEH3HOHHOE

HyperV

CnpaBo4YHO-IPaBOBBIE CHCTEMBI:

Koncynprantllitoc: cipaBouHoO- OTEUECTBEHHOE JMLEH3UOHHOE

paBoBasi CHCTEMa

CpencrBa aHTHBHPYCHOIi 321U THI:

Kaspersky Endpoint Security s OTEYECTBEHHOE JIMIIEH3HOHHOE

ousneca CranaapTHbIid Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apyOekHOE CBOOOHO pacIpOCTpaHsIeMOe
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacpOCTpaHsIeMOe
Anaconda 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIeMOe
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Robotic Operating System 3apyOexHoe cBOOOTHO pacIpOCTpaHsIeMOe
CopelliaSim 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Google Colaboratory 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
IlakeThl NPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOekHOE CBOOOHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTPaHsIeMOE
Cucrembl ynpapJjeHusi oudanorpaguyeckoii uHpopmanmeii:

Zotero | 3apy0eKHOE | CBOOOJTHO pacIpocTpaHsIeMoe
CepBHCHI B CIIYXKOBI:

Bind 3apyOeKHOE CBOOOIHO pacIpOCTpaHsIeMOe
Docker 3apyOekHOe CBOOOJIHO pacIpocTpaHsIeMoe

7. MetoanyecKue v OlleHOYHbIE MATEPHAJIBI
MeToauyeckue yKazaHus sl 00y4alOUIUXCS 110 OCBOEHUIO TUCIHUNIMHBI (MOIYJIA)

B mponecce nzydenus qucuuiuinael (Monyisi) «Natural Language Processing (O6paboTka
€CTECTBEHHOTO S3bIKa)» B PAMKAX TEKYILETO KOHTPOJIS YCIIEBAEMOCTH UCTIONB3YIOTCS TAKUE BHIBI
y4eOHOH paboThl, KaK JIEKIIMH, NMPAKTUYECKUE 3aHATHSA, AOMALIHUE 3aJaHHs, TECTHI, a TaKKe
pasM4HbBIe BHIBI CAMOCTOSTENbHOW paboThl O0ydYalomMXCS IO 3aJaHUI0 IIPErojaBaTelis,
HarpaBJICHHbIC HAa Pa3BUTHE HABBIKOB MPO(ECCHOHANBHON JIEKCUKH, 3aKPETUICHNE PAaKTHYECKHUX
po¢eCCHOHATBLHBIX KOMIIETEHITHA, TOOIIPEHNE HHUIHATHB.

Jlekyuss —  CHUCTEMAaTH4YeCKOEe, IIOCIIEIOBAaTEIbHOEC, MOHOJIOTUYECKOE  HM3II0KECHUE
IpernoaaBaTenaeM y4eOHOro MaTepHana, Kak IpaBuilo, TEOPETHYECKOTO XapaKTepa.

B mpouecce nexuuii peKOMEHAYETCA BECTH KOHCIEKT JICKLUH: KPAaTKO M CXEMAaTU4HO
¢uKcHpoBaTh OCHOBHBIE WJIEH, BBIBOJBI M OOOOIIEHMS JIEKIMH; BBIIEISITh BaKHbIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. Heo0XonMMo OTMETUTh BONPOCHI WM MaTepualbl, KOTOpHIE
BBI3BIBAIOT 3aTPY/IHEHHUsI, U MOIBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAHHOU nuTeparype. Ecinu
pa3oOpaThCsi B MaTepuaine He YyAaercs, ciefyeT c(hopMyIHpoBaTh BOINPOC U 3adaTh €ro
IpenoaaBaTesio Ha KOHCYJIbTALUK WIH BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Yuacmue 6 cemunape (npaxmuueckom 3ansamuu) — akTUBHast paboTa CTy/IeHTa Ha CEMUHape,
€T0 OTBETHI Ha BOIIPOCHI MTPETIOIaBATENs H YUAaCTHE B IUCKYCCHH.

JUis yCcHemHoro y4acTusi B CEMUHape CTy/IeHTaM peKOMEHAYETCs 3apaHee 03HAKOMUTHCS C
TEMOH OOCYXXAEHHUS, MPOYUTATh HEOOXOJIMMBIE MaTe€pHalbl U MOJATOTOBUTH BOMPOCHL. BakHO
aKTUBHO CJYIIATh U BOBJIEKATHCS B IUCKYCCHUIO, BBICKa3bIBasi CBOM MHEHUS U apryMEHTHPYs HX.
[Ipr oTBeTax Ha BOIMPOCH MPEMONABATENS CTOUT OBITH YBEPEHHBIM, YETKHUM M JIOTUYHBIM,
onupasich Ha U3y4eHHbIN MaTepuai. Taxke MoJe3HO MOAAEPKHUBATH JUAJIOT C OHOKYPCHUKAMH,
YTOOBI 000TaTUTH OOCYXKJEHHE U PACIIUPUTH CBOU 3HAHMUSI.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HEJIENH.

[Ipu pabore Haj MAOMANIHUMM 33JaHUSIMU BaKHO BHUMATENIbHO O3HAKOMHTHCS C
TpeOOBaHUSAMHU U CPOKAMU BBINIOJHEHUs. PexoMeHayeTcs pa3OuBaTh 3aJaHusl Ha JTalbl, YTOOBI
n30exarb NEperpy3kd U Jydlle yCBOUTh Marepuas. lcrmonb3oBaTh pa3iuyHble HUCTOYHHKHU
uHOpMalKK, BKIIIOYasl yuUeOHUKH U OHJIAMH-PECYpChl, Ui 0osee IiTy00KOro MOHUMAaHUS TEMBI.

Tecm — ocobas ¢dopma TpoBepkr 3HAHUU. [IpOBOAMTCS TOCIE OCBOCHHS OIHOW WIIH
HECKOJIbKUX TeM U CBHJIETEIILCTBYET O KaueCTBE MOHUMAHUS OCHOBHBIX MOHATHUN H3y4aeMOTO
Marcpuraja. TecToBBIE 3aaaHus COCTABJICHBI K KIIFOYCBBIM IOHATHAM, OCHOBHBLIM pas3aciiaM,
BAKHBIM TCPMUHOJIOTHYCCKUM KATCTOPUAM I/ISYI-IaeMOﬁ JUCHUIIIINHBI (MOIIYJISI).

JJ1s1 IOATOTOBKM K TECTy HEOOXOAMMO 3HATh TEPMHUHOJIOTHUYESCKHIA ammapar JUCIUTUITAHBL
(MomyJIs), TOHUMATh CMBICI HAYYHBIX KATETOPUN U YMETh UX HCIIOJIb30BaTh B PO ECCHOHAIBHON
JeKcuKe. BraneHue MOHSATHHHBIM ammapaTroM, BKIFOYEHHBIM B TECTOBBIC 3aJJaHHS, MO3BOJISET
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npernojaBaTenio  ObICTPO  MPOBEPUTH  YpPOBEHb  IMOHMMAaHMSI  CTYACHTaMH  BaXKHBIX
METO/I0JIOTUYECKUX KaTeTOpHil.

Camocmosmenvruass paboma — paboTa CTYIEHTOB, HANpaBlieHHass Ha YIIyOJIEHHOE
W3YYCHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIIUTIITNHBI (MOIYJIS).

B mporecce caMOCTOSTENbHON pabOThl CTYAEHTHI B3aMMOJACHCTBYIOT C PEKOMEHIOBAHHBIMHU
MarepHallaMd NPH MHUHHMAajJbHOM YYacTHH IIperojaBarelis. 3ajauyd CTYAEHTa BKIIOYAIOT paboTy ¢
KOHCIIEKTaMH JIeKIMH (00paboTKa TeKCTa), MOBTOPHOE M3yUeHHE YUCOHBIX MaTCPHAJIOB IUIAHOB M TE3UCOB
OTBETOB, M3YYCHHE JIOTIOJTHUTEIBHBIX TEM, BHIIOJHEHHE YICOHO-HCCIICIOBATEILCKUX 3aIaHUI 1 APYTOE.

CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4eHHsl M0 JUCHUILINHE (MOYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBAaHUA CPOPMUPOBAHHOCTH KOMIIETEHUHH 1O
aucuunanne (Moay.arw) «Natural Language Processing (O0pa0oTka ecTeCTBEHHOTI0 SI3bIKA)»

OrneHuBaHuE YPOBHS Y4YEOHBIX JTOCTHIKEHHH OOYYaIOIMIUXCS IO TUCIUIUIMHE (MOIYIIO)
OCYIIIECTBIISICTCS B BUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTaIUU.

IIpomexyTouHasi aTTecTamusi 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBIsSeTCS B (opme

3auema ¢ OWEHKOW, TPU STOM IPOBOJUTCS OLIEHKA KOMIETEHLMH, CHOPMHUPOBAHHBIX IIO
JUCLUTUIMHE.

Jlns omeHMBaHHS TEKYIIETO KOHTPOJS YCIEBAaEMOCTH M IMPOMEKYTOUHOW aTrTecTaluu
UCIIONB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
MATUOATIIPHON IIKAJIOHN CIEAYIOUUM 00pa3oM:

Hecsitubannbuas IarudainbHas Ounenka 3a Oo0masi xapakTepucTuKa pe3yJibTaTa
OILICHKA OIICHKA 3a4er 00y4eHHM MO JMCHUTUINHE (MOIY.TI0)

10 OTan4HOo 3aureHo CTyIeHT TOTHOCTBIO BJAJECET 3HAHUSIMH,

9 OTAMYHO 3auTeHo W3IIOKEHHBIMH B paboueil mporpamme, W

8 OTINYHO 3auTeHo rTyOOKO OCMBICIISIET JAUCHMIDIMHY (MOJIYIIB).
On CaMOCTOSITETILHO u JIOTHYECKU
MOCJIEI0BAaTENIbHO OTBEYAET Ha BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha Haubosee BaXKHOM.
Ymeer aHAJIM3UPOBATH, CpaBHHBATH,
KJIACCU(HUIIMPOBATD, 000011aTh,
KOHKpPETH3UpOBaTh M  CHCTEMAaTH3HPOBAThH
W3yYCHHBIH MaTepuall, BbIIENSAS KIIIOYEBbIC
MOMCECHTBI )51 yCTaHaBJIMBast MIPUIUHHO-
ClelCcTBEHHbIE CBs3U. YeTko ¢opmymnupyer
OTBETHI, YBEPEHHO WHTEPIPETUPYET
pe3ynbTaThl aHaIIN30B u JpyTUX
UCCIICIOBAaHNH, a TaKKe pelaeT CIOXHbIE
3agaun. CTyJ€HT XOPOIIO 3HAKOM C METOJAMHU
HCCIIEIOBAHHUA, HEOOXOTUMBIMH JUIs
NPAaKTUYECKOW  JEeSTENbHOCTH, W yMeEeT
CBS3bIBATH TEOPETUIYCCKUEC ACIICKTHI
JUCHUIUIMHBL  (MOAYJIsI) C MNPaKTUYECKUMHU
3aJja4aMu.

7 Xoporo 3auTeHo CrygeHnT o0OmamaeT 3HAHUSIMH IpeaMeTa
6 Xopomo 3a4yTeHo MOYTH B TOJHOM o0BbeMe  paboueit
MPOTPaMMBbl M CaMOCTOSITEIBHO, JIOTHYECKH

IMOCJICA0OBATCIIbHO U BCECTOPOHHE OTBEYACT
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yabTaTa
OLICHKA OLICHKA 3a4ger 00y4eHHMs MO JUCHUILVINHE (MOIYJII0)

Ha BCE BOIPOCHI, aKICHTUPYS BHUMaHHE Ha
Hambosee 3HAYMMBIX MOMeHTax. OH ymeeT
aHAIM3UPOBATH, CpaBHHBATB,
KJIACCU(UIMPOBATD, 000011aTh,
KOHKPETH3HUPOBATh W CHUCTEMAaTH3HPOBATH
W3YYCHHBIM  MaTepuall, BBIACIAS  €ro
KIIIOYEBbIE  aCMEeKThl W yCTaHaBIHUBas
MPUYUHHO-CIICJCTBCHHEIC CBSI3U.
®dopMynUpyeT CBOM OTBEThI, YBEPEHHO
WHTEPIPETUPYET pEe3yIbTAThl AHAIU30B U
JIIPyTUX HCCIEIOBAHUMN, a TaKKe pelaer
CIIOKHBIC CUTyalMOHHBbIC 3ajauu. CTyaeHT
XOPOIIO 3HAKOM C METOJaMHU HCCIICIOBaHUS,
HEOO0XOIUMBIMHU hing MPaKTUYECKOU
NEeSTeTbHOCTH, W yYMEET  CBS3bIBATh
TEOPETUYECKHE  aCMeKThl  IpeaMeTa ¢
MPAaKTUYCCKUMH 33]Ja4aMH.

5 Y I0BNETBOPUTENBHO|  3aUTEHO CryneHT oOmagaer 6a30BBIMU 3HAHHSIMH 110

4 Y I0BNETBOPUTENBHO|  3aUTEHO JUCIMILIMHE  (MOJYII0), HO HCIBITHIBACT
TPYAHOCTHU ITPU CaAMOCTOSATCIIbHBIX OTBETaX U

UCTIOJIb3YeT HeTOouHble (OpMYyIUpOBKH. B
XO0Jle OTBETOB OH JIOIIyCKaeT OIIHOKH,
Kacarompecss cyTH BomnpocoB. CTyneHT
CHoCcO0OeH pemarb TOJBKO CaMble IMPOCTHIE
3aJa4d W BJaJileeT JUIIb MHUHUMAJIbHBIM
HabOpOM METOJIOB HCCIIETIOBAHUSI.

He cnan He 3auteno | CTymeHT He OBJage]l  OOSA3aTENbHBIM
He cnaun He 3auTenoO MHUHHUMYMOM 3HAaHUM TI0 INpeaMeTy U HE
1 He cIaH He 3auteHo MOXKET OTBCTUTH Ha BOIIPOCHI, HaKC CCJIN

MpenoJaBareiib  3aJaeT JIOMOJHUTEIbHbIE
HaBOJSIIIIUE BOIIPOCHI.

Jucuunnuna (Mmoaynb) «Natural Language Processing (O6paboTka eCTeCTBEHHOTO SI3bIKA)»
OLICHUBACTCS CIIEAYIONIIM 00pa3oM:

AKTHBHOCTH ‘ Bec ‘ KoanuecTBO ‘ Onucanue

Haxonumenvhnasn OUECHKa

Homarmnnue 3amanus | 60% 2 HaGop 3ama4 o remMam Hezenu

Tectbl 7 [Tucemennas pabota ¢ HaOOpOM 3a1a4, KOTOPBIE HYKHO
PEUIUTH 3a OIrPAHUYCHHOC BPEMA

HPOMEJK'yIHOllHaﬂ ammecmauusn

3a4er c OIEHKOM 40% 1 [MuceMeHHast WM yCTHast paboTa HaJl 3aIaHUeM,
HAaIpaBJICHHBIM Ha IIPOBEPKY MOIYYSHHBIX 3HAHUH U
HAaBBIKOB I10 JTUCIHUILTHHE (MOTYJITIO)

@opmyJia pacuéTa UTOrOBOM OLeHKHU 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 trectbl) + 0,4 X 3a4eT ¢ OLEHKON».
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Texkyluuii KOHTPOJIb YCIIeBAEMOCTH 00y4AKOIIMXCS M0 AUCHUIIMHE (MOLYJII0)
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.

DNEeKTPOHHBIA JOKYMEHT



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
npeoOyIeHHBIC MOJICITH U HAa0Op MaHHBIX JJIs u3BjIcueHus: nHpopmarmu (Hapumep, Wikipedia).
OObsicHUTE, KaK CHCTEMA HCIIOIb3yeT MEXaHU3Mbl U3BJICUCHHS U TEHEpaIlUH.

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

3. IIpoBeaute TecTHpOBaHHE Ballel TUATOTOBOM CHCTEMBI Ha HAOOPE MOJIb30BATEIbCKUX
3alpoCcoB U MpPOAHATU3UPYHTE pPe3yNbTaThl, BKJIIOYAs TOYHOCTh ONpEAETICHHUS HaMepeHH u
3aIOJIHEHHS CIIOTOB.

O:xunaemsbiii pesyabrart: Otuert, cogepskaniuii onucanne RAG cuctemsl, Ko pean3anuu
JIMAJIOTOBOM CHCTEMBI, Pe3yJIbTAaThl TECTUPOBAHUS U aHAJIN3 TIPOU3BOIUTEIILHOCTH.

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? Bribepure 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 MHOTO3HAYHOMY CIIOBY (Hampumep, clioBy "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. monenb He cOMaETCs, BEKTOP MHOTO3HAYHOI'O CJI0Ba OYAET CIy4ailHO
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
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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 ATTEeCTAIlMM MO JMCUMILINHE (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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