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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma nucturuimabl (Moayis) «O6paboTka ecrecTBeHHOTro si3bika (Natural
Language Processing) cocraBieHa B COOTBETCTBHH C (elepalbHbIM T'OCYAAPCTBECHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICHIETO OOpa30BaHUS — MAarucTpatrypa IO HalpaBICHUIO
02.04.01 MaremaTHKa 1 KOMIIBIOTEpHBIE HAYKH, Tpod b MamuHaHoe 00ydeHHe B 3JIEKTPOHHOM
KOMMEPIIMH, YTBEPXKICHHBIA MPUKa30M MHHUCTEpCTBA HAyKH M BBICIIETO 00pa30BaHUs
Poccutickoit ®eneparuu Ne 810 ot 23.08.2017 roxa.

N3yuenune nucuurmimabel (Moayisi) «O0paboTka ecrectBeHHOro sizbika (Natural Language
Processing) urpaer KIHOUYEBY0 pOJb B CO3JaHUM CHCTEM, KOTOPbIC MOTYT IOHHMAaTh M
TeHEPUPOBATH YEJIOBEYECKHUM SA3BIK, YTO OTKPHIBAET HOBBIE BO3MOXKHOCTHU JUISI B3aUMOJICHCTBHSA
MEXY JIFOJbMH U MallIHHaMU. JTa 00J1acTh 00ECTIeYNBAET PA3BUTHE TEXHOJIOTHH, TAKMX KaK yaT-
0O0THI, aBTOMAaTHYECKH MIEPEBOJ M aHATM3 HACTPOSHHI, KOTOPBIE CTAHOBSITCA Bee 00JIee BaXKHBIMU
B Pa3NUYHBIX cepax, BKIoUas OM3Hec, MEAUIIMHY U 00pa3oBaHHUE.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl
Hacrosimas muciurinHa (MOIyJib) BKJIFOUEHA B YUE€OHBIH IIaH 110 MPOTrpaMMe MOITOTOBKH
maructpatypsl mo HampaBienuro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
MammHHOe 00y4eHuUe B AJICKTPOHHOM KOMMEPIIMH U BXOJHT B 00513aTeNIbHYIO YacTh bioka 1.
JucuuruimHa (MOyJIb) U3y4aeTcs Ha 2 Kypce B 3 ceMecTpe.

Heap wu3yyeHHss AMCHMIUVIMHBI (MOAYJSA). MpUHOOpPETEHHME 3HAHUNM UM HABBIKOB,
HEOOXOIUMBIX AJIs Pa3pabOTKHM M TNPUMEHEHHUsS] TEXHOJIOTUM, MO3BOJSIOLIMX KOMIIBIOTEpaM
aHAIN3UPOBATh, NOHMMATh M B3aUMOJIEHCTBOBAaTh C YEJIOBEYECKUM SI3BIKOM B pa3IMYHBIX
KOHTEKCTaXx.

3agaun n3y4eHus: IMCHUILIHHBI (MOAYJISA):

— U3Y4YUTh (PyHIAMEHTAJIbHbIE NPUEMbl TOATOTOBKM TEKCTOBBIX JAaHHBIX IS
MAIIMHHOTO aHaJIN3a U IPeo0pa30BaHUs UX B UUCIIOBbIE IPEACTABICHHUS.

— OCBOMTBH MOJXOJbl K PELICHUI0 OCHOBHBIX MPOOJieM B 00JacTH 00pabOTKH S3BIKOB,
BKJIIOYAsl KaTErOpU3alfio JOKYMEHTOB, BbIIEJICHUE KIIFOUEBBIX (PaKTOB, MaPKHUPOBKY
AJIEMEHTOB U CUHTE3 HOBBIX TEKCTOB;

— TO3HAKOMMTHCSA C TEXHOJIOTMSAMH aJalTalid TOTOBBIX S3BIKOBBIX MOJAENEH s
crenn(UyIecKux 3a1a4 aHalIu3a eCTECTBEHHOIO SI3bIKa,;

— Ppa3BUTh HaBBIKU M3MEPEHUs IPPEKTUBHOCTH U OOBSICHEHUS MOBEIECHUS MOJIENEN B
KOHTEKCTE pa3IMUHBIX ClIeHapueB 00pabOTKHU TEKCTa,

— HCCIE0BATh CIIOCOObI OObETMHEHNUS SI3bIKOBBIX MOJIEJIEH ¢ BHEITHUMH UCTOYHUKAMU
UH(pOpMAIMH [T YAYYIIeHUs! TeHEPALUH OTBETOB.

B pe3yabTare 0cBOCHUS IUCHUILIUHBI (MO1YJISA) 00YYAKOLIMICS JOJIKEH::

3Hamb:

— OCHOBHBIE CITOCOOBI IPEI0OPaOOTKU U BEKTOPU3AIHN TEKCTA;

— METO/Abl pEeUIeHUs KJIIYEBBIX 3a/7ady O00paOOTKHM €CTECTBEHHOrO  SI3bIKa:
KJaccuukanus TEKCTOB, U3BJICUECHHE uHpOpMaINH, TETMpPOBaHUE
NOCJIE0BATENBHOCTEN, T€HEPALINS TEKCTA, CYMMapHU3aLus,

— MPHUHLUUIBl TOCTPOCHUS M METOJbl J000Y4YEeHHs NPeAoOYUYEHHBIX S3BIKOBBIX
moneneit (BERT, GPT u np.) nis 3anag NLP;
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0a30BbIE KOHIICMIIMU OIEHKH KadyecTBa M HWHTEPHPETANHH PaOOTHI S3BIKOBBIX
MoOJIeNIel B pa3JIMYHBIX 3a/1adyaX 00pabOTKH €CTECTBEHHOTO S3bIKa;

MOJXO0/Ibl K HHTErpanuu BHEmHUX 3HaHud B LLM c wucnone3oBanneM RAG
(Retrieval Augmented Generation);

METO/Ibl TOCTPOEHHUS ar€HTHBIX CUCTEM ¢ TpuMeHeHneM LLM,;

NPUHIMAIBEI  pa0OThl  MYJIBTUMOJANBHBIX  SI3BIKOBBIX  MOJIENICH, CIOCOOHBIX
00pabaTeIBaTh U MHTETPUPOBATH PA3ITUIHBIC MOJAIIBHOCTH, TAKUE KaK TEKCT U 3BYK.

ymembp:

KOHCTPYHPOBATh M PEATM30BBIBATh MANIUIAWHBI 00pa0OTKH TEKCTa IS PEIICHUS
TUMNOBBIX U MPUKIAAHBIX 3a1a4 NLP;

OPUMEHATh U 1000y4YaTh Mpeao0ydeHHbIE sI3bIKOBbIE Mozenu (Hampumep, BERT,
GPT wm np.) Ha cCcOOCTBEHHBIE JaTaceThl IS pEIICHHUs 3aaad  o00paboTKH
€CTECTBEHHOIO A3LIKA,

ONTUMHU3HPOBATH MPOU3BOJUTEILHOCTE W YCKOpATH padory NLP-cuctewm,
UCIOJIB3YS METObI COKPAIIIEHHS pa3Mepa MoJiesiel, KBaHTU3ALUIO, JUCTUIUIALNIO U
BHeJIpeHUe 3((HEKTUBHBIX BBIYHUCIUTEIBHBIX PEIICHUH;

OCYIIECTBIISITh KOMIUICKCHYIO OIIEHKY KadecTBa pa3padOTaHHBIX MOJCICH C
ucnoip3oBaHueM MeTpuk (accuracy, Fl1-score, BLEU, ROUGE, LLM-as-a-judge u
Ip.), a TaKkKe TMPUMEHATh METOJbl IOBBIIICHHS KadecTBa (TEOHHUHT
TUIeprapaMeTpoB, ayTMEHTAIUs JaHHBIX U JIp.).

eénaoems:

OCHOBHBIMH HWHCTpyMeHTamMu u OubOnmorekamu s NLP (NLTK, spaCy,
HuggingFace Transformers,HuggingFace Datasets, viim, PEFT,
SentenceTransformers u ap.);

nprueMaMu padoThl C MPel0OYYeHHBIMH SI3BIKOBBIMH MOJIEISIMH, BKIOYAs HX
MpUMEHEHHe, 1000yueHne 1 ONTUMHU3AINIO;

YMEHHEM CaMOCTOSATEIbHO pa3padarbiBaTh, ONTUMU3UPOBATh M OleHUBaTh NLP-
pelieHus A MPUKIAIHBIX 33124, a TAK)Ke HHTEPIPETUPOBATH UX PE3YyIbTATHI.

DNEeKTPOHHBIA JOKYMEHT



2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmun, dopmupyeMmble B pe3yiabTaTe OCBOCHHS JUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIeTeHIIUN

Nupukarop
KOMIICTCHIIHH

IlepeyeHsb MIAHNPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
JucHunnHe (MOIYJII0)

OIIK-3.

Cnoco0eH caMOCTOSITENBHO
CO3/IaBaTh MIPUKJIATHEIE
pOTrpaMMHEIE CPEICTBA HA
OCHOBE COBPEMEHHBIX
HH(POPMAIHOHHBIX TEXHOIOTHI
1 CETEBBIX PECYPCOB, B TOM
YHClle OTEYECTBEHHOTO
MIPOM3BO/ICTBA

OIIK-3.1.

3HaeT NPUHIUIBI
HPOEKTUPOBAHMS M IOCTPOCHUS
MPOTrPaMMHBIX CHCTEM,
APXUTEKTYpY HH(POPMAIIMOHHBIX
pELIeHUH T aHAIN3a TaHHBIX,
COBpPEMEHHBIE SI3BIKH
NpOrpaMMHUPOBAHHUS, a TAKXKE
OTEYECTBEHHBIE POTrPaMMHEIE
miat(opmel

OIIK-3.2.

YwMmeet pazpabaTeiBaTh
NIPOrPaMMHBIE MOAYJIU IS
cOopa, XpaHeHHs 1 00padOTKH
JaHHBIX, PCAJIN30BbIBATH
MaTEMATUUYCCKUEC MOJCIIN B BUIC
NPOrPaMMHBIX PEIICHHUH,
O6eCH€‘-II/IBaTb HX MHTCTpaluio C
MH()OPMATMOHHBIMU CUCTEMaMH
U MTOJIEP)KUBATH UX YCTOWYINBYIO
1 Oe30macHyo padoTy

OIIK-3.3.

Nwmeet mpakTryecKuid OnbIT
pa3pabOTKH U BHEIPEHUS
MIPOrPaMMHBIX CPEJICTB,
PEeAM3YIOINX METO/IBI
MAIIIMHHOTO O0YYCHUS, BKITFOYAs
TECTUPOBAHUE,
JIOKyMEHTUPOBaHUE U
COIIPOBOK/ICHUE Pa3paboTaHHBIX
pereHuit

[K-2.

CrniocoOeH pa3pabaThiBaTh,
PpCaJIM30BbIBATH U
CONPOBO’K/IaTh MPOrPaMMHBIEC U
AJTOPUTMHUYCCKHUE PECUHICHUA HaA
OCHOBE MAIIMHHOT'O O0y4YEeHUS
B HHIYCTpHUAIbHOU cpenie

[K-2.1.

3HaeT COBpEMEHHBIE SI3BIKU
mporpaMMupoOBaHus, METO/bI
MIPOEKTHPOBAHUSI TPOrPAMMHBIX
CHUCTEM, apXUTEKTYPHBIE
MOJXO/IBI K TOCTPOCHUIO
CEPBHCOB MAIIMHHOTO 00ydYeHus,
a TaKKe IMPUHIHUIIBI oOecrieueHust
UX HaJIeKHOCTHU H
MacCIITa0NPyEeMOCTH

[K-2.2.

Ymeer pazpabarbiBaTh
AITOPUTMBI M IPOrPaMMHBIE
peLeHH s IS 3a]1a4 MallTHHHOTO
00y4eHus1, OCYIIECTBIISATh UX
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WHTETPAIHIO B
WHPOPMALMOHHBIE CUCTEMBI
3JIEKTPOHHON KOMMEPIIUH,
MPOBOJUTH TECTUPOBAHUE U
BaIMJALNIO pa3paboTaHHBIX
peleHuit

[K-2.3.

NmeeT npakTHueCKUN ONBIT
ydacTus B pa3paboTke u
BHEJIPEHUH POTPAMMHBIX
pelieHnii Ha OCHOBE MAIIMHHOTO
o0ydeHus B paMKax MPOEKTHOMN
Wiu poheCCUOHATBHOMN
JIeSITEIIbHOCTH

I1K-3.

Crioco0eH ocyIIecTBISATh
aHaJN3, UHTEPIPETALUIO H
OLICHKY PE3YJIbTaTOB
PUMEHEHUS] METOJIOB
MAaIIMHHOTO 00y4YEeHHS B
ANEKTPOHHON KOMMEPLIMU

IK-3.1.

3HAeT METOIBI CTATUCTHICCKOTO
aHaJIn3a, IpUHOHUILI TOCTPOCHUA
¥ OIICHKH KauecTBa MOJICNICH,
MOIXOJIBI K TTPOBEACHHIO
SKCIICPUMCHTAIbHBIX
WCCIIEAOBAHUN U TPOBEPKE
CTAaTUCTUYCCKUX T'HIIOTE3

[K-3.2.

YMeeT npoBOAUTH aHATU3
JIAHHBIX U PE3yJIbTAaTOB
MOJIETHPOBaHMUS,
WHTEPHPETUPOBATH OIYyUYEHHBIE
pe3yJbTaThl C YUETOM LIEJIEU U
nokazarenei 3 hekTuBHOCTH
JIEATEIbHOCTH OpraHU3aluu

[K-3.3.

NmeeT npakTMUECKUNA ONBIT
MIPOBEICHUS AHATTUTUYECKUX
KCCIEAOBAHUM U MTOATOTOBKHU
000CHOBAHHBIX BBIBOJOB U
PEKOMEHALUI AJIs1 TPUHITUS
YIIPABJICHUECKUX PELICHUN
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3. TemaTu4yeckuii mjian

Ne TpynoemkocTh, akageMH4YeCKUe Yachl
n/m Ounas ¢hopma
HaumenoBanue TKY
AynuTopHasi pabora .
pasiea AHCIHILTHHb! Jexuun CeMuHapbl CamocrosnTe (rexymuii
(Mozyst) (mpaktnyec | Konrpoun JbHAs HOHTRAIL
ycIeBaeMOoCTH)
KHe padoTa
3aHSATHA)
1 OcHOBBI 00paboTKH 8 34 Jomarinue
€CTECTBEHHOTO S3BIKa 3a/IaHus
TecTbl
2 Tpanchopmepsr u 10 42 Jomamraue
6OJ'H>HH/IG SA3BIKOBbIC 3aaHuA
MOZEIH TecTbl
3 [puxmamHas o6paboTka 12 50 Jomamrane
€CTECTBEHHOTO SI3bIKa 3aJIaHus
TecTbl
Ik3amen 4
Hmoczo: 30 4 126
O6vem oucyuniunst (Mo0y/s) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 5
(6 3au. eo.)

4. CopepxxaHue TUCHUILIHHBI (MOTYJIS)

Neni/nt HaumenoBanme pasgesa
JAMCHMMJIMHBI (MO1YJIs1)

Coaep:xanue TUCHUILIHHBI (MOAYJIsI) IO TeMaM

1 OcHOBBI 00pabOTKH
€CTECTBEHHOT'O SI3bIKa

BBenenue B 06:m1acTb 00pabOTKH €CTECTBEHHOTO SI3bIKA

OcHOBBI 00PaOOTKH TEKCTA

TekcTOBBIE MPENICTABIICHUSI K CEMaHTHUYECKast OJIN30CTh

HM3BreueHne cTpyKTypHpOBaHHON HH(POPMAIIMHU U3 TEKCTA
HelipoceTreBble 0X0/1bI B 00:1aCTH 00PaOOTKH €CTECTBEHHOTO SI3bIKA

2 Tpancdopmeps! 1 OolbIINe
S3BIKOBBIE MOJIEIIN

Apxutektypa Tpanchopmepa: yacth |

Apxurtektypa Tpanchopmepa: 4acTh 2

TpancdopMepbl B AMCKPUMUHATABHBIX U TEHEPATHBHBIX 3aJ1a4ax
Apanrtanys ¥ noct-o0ydeHue OOJIbIINX SI3BIKOBBIX MOJEIEi

3 [Ipuknannas o6paboTka
€CTECTBEHHOTO SI3bIKa

ITouck 1 pamxupoBaHUE

OCHOBBI METO/I0B JIoTIONHEHHO# reHepanun (RAG)

Onenka kauecTBa B 001acTi 00pabOTKH €CTECTBEHHOTO S3bIKa
OntuMu3zanus OOJNBIINX SI3BIKOBBIX MOJIEIISX

Cucremsl 06pabOTKH €CTECTBEHHOTO SI3BIKA: YaCTh |

CucteMbl 00pabOTKM €CTECTBEHHOTO A3bIKA: YacThb 2
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii CcTyqeHT B TEYEHHE BCEro IMepHofa OOy4eHHUs NOJIy4aeT WHAWBUIYaJIbHBINA
HEOTPAHUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM U3 000l TOYKH, TAE eCTh NOAKIIOUeHNE K ceTH MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHosnas numepamypa:

1. Pus, P. OO6paboTka ecTeCTBEHHOTO sI3bIKa Ha Java : mpakTH4eckoe pykoBoacTeo / P. Pu3
; mep. ¢ anri. A. B. CHactuna. - 2-e m3a. - Mocksa : [IMK Ilpecc, 2023. - 266 c. - ISBN 978-5-
89818-333-2. - Tekcr : anextponHHbIit. - URL: https://znanium.ru/catalog/product/2102620.

2. Xob6con, JI. O6paboTKa €CTeCTBEHHOTO SI3bIKA B JICKCTBUU : IPAKTHYECKOE PYKOBOJICTBO
/ JI. Xobcon, X. Xannec, X. Koyn. - Cankr-IlerepOypr : ITurep, 2020. - 576 c. - (Cepus «lns
npodeccuonanony). - ISBN 978-5-4461-1371-2. - Tekcr : omekrponssii. - URL:
https://znanium.com/catalog/product/1733506.

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

Jononnumensnan numepamypa:

1. beurdoprt, b. [IpuknaaHoit ananu3 TEKCTOBBIX AaHHBIX Ha Python. MamunaHoe 00ydyenue
U CO3/IaHHE TPUIOKEHUH 00pabOTKH €CTECTBEHHOTO S3bIKA : MPAKTUYECKOE PYKOBOJACTBO / b.
benrdopt, P. bundpo, T. Oxena. - Cankt-Ilerepoypr : Ilurep, 2020. - 368 c. - (Cepus
«becrcenneper O’Reilly»). - ISBN 978-5-4461-1153-4. - Tekcr : snekrponHbed. - URL:
https://znanium.com/catalog/product/1733693.

2. Hukonenko, C. 1. I'mybokoe ody4denue : mpaktudeckoe pykoBojicto / C. . Hukonenko,

A. Kanypun, E. Apxanrenbckas. - Cankr-IlerepOypr : Ilutep, 2019. - 480 c. - (Cepus
«bubnuoteka mporpammuctay). - ISBN 978-5-496-02536-2. - Tekct : anekTpoHHbId. - URL:
https://znanium.ru/catalog/product/1760785.

6. MartepuajbHO-TeXHHYECKOe ofecrevyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JENCTBYIOIMM MPOTUBOIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBaroleil MpoBeIeHne BcexX
BUJIOB JUCHMIUIMHAPHON W MEXIUCUUIUIMHAPHOW TOATOTOBKH, MPAKTUYECKOW W HAy4YHO-
HCCJIEIOBATENBCKOM paboT 00ydaromuxcsi, MPeayCMOTPEHHBIX Y4EOHBIM MJIAHOM.

[TomMerienust, KOTOpPBIE PEICTABIISAIOT CO00 yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYEeCKOro) THIA, TPYNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIUI, TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluy, a TaKkxKe
MOMEIICHUS Il CAMOCTOSATENBbHOM paboThl M MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUIECKOTO

DNEeKTPOHHBIA JOKYMEHT


https://znanium.ru/catalog/product/2102620
https://znanium.com/catalog/product/1733506
https://znanium.ru/catalog/product/2141633
https://znanium.com/catalog/product/1733693
https://znanium.ru/catalog/product/1760785

o0city’)kxuBaHUs yueOHOro obopynoBaHus. IlomeneHnss yKOMIUIEKTOBaHb! ClIEUATIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHs, CIY>KAIlUMH Ul MpPEACTaBICHUS y4eOHOU
uHpopManuu O0JIBIION ayTUTOPHH.

N3yueHne qUCUUIUTMHBL (MOAYIISA) 00eCcTIeYMBAETCS B YIEOHBIX ayTUTOPHIX, OCHAICHHBIX:

—CTOJIaMU U CTYJIbSIMY;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUYECKUMHU KaJIbKYJIATOPAMU;

— CIIeLUAIM3UPOBAHHBIM 000PYAOBaHUEM, BKIIKOYask JEMOHCTPALIMOHHOE 000Py10BaHHUE.

[TomernieHust 17151 CAaMOCTOATENBHOM pabOTHl 00y4YarOIINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUIsL MCTIONb30BaHMSI MHBAJIUJAMH M JIMLAMU C OTPAHUYEHHBIMU BO3MOXHOCTSMH 310POBbS,
OCHAILEHBI KOMIBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBIO NMOAKIIOYEHHs K ceTu «VHTepHeT» H
o0ecrieyeHHEM  JIOCTylla B  3JEKTPOHHYIO  MH(POPMALMOHHO-00pA30BATENbHYIO  CpEdy
YHuBepcurera.

OOyuaromuMess MpeAocTaBisieTcs JAOCTyn (B TOM 4HMCIE YHaleHHbI) K pecypcam
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCII€ AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
JAHHBIX 1 HH()OPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM):

Ne HanMeHoBaHue noprana Ccebliika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snextponnas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
OnoOImMoTeKa
2. | Baza manueix mua | T-cnenuanucTos https://habr.com
3. | basa mamnbeix ScienceDirect https://www.sciencedirect.com
4, OdunmaneHelii caiit MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BhICIIIEro oOpa3oBanus Poccutickoit denepariu

5. | ®enepanbhblii mopran «Poccuiickoe odpazosanue” | https://www.edu.ru/

6. HNudopmanmonnas cucrema "EnunHoe okHO moctymna | http://window.edu.ru/

K 00pa3oBaTesibHBIM pecypcam”

7. Enunast komnekius udpoBbix 00pa3oBaTeNIbHBIX http://school-collection.edu.ru/

pecypcos
8. | ®enepanbHblii IEHTP HHYOPMALTUOHHO - http://fcior.edu.ru/

00pa3oBaTeIbHbIX PECYPCOB

[lepeuenr WH(OPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHHUH
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MPOrPaMMHOTO  OOECIICUCHHS, COBPEMEHHBIE TPO(eCcCHOHATbHBIC 0a3bl  JaHHBIX U
MH(OpPMalLMOHHbBIE CIIPABOYHbBIE CUCTEMBI:

HaumenoBanmne 110 IIpousBoacTeo JInnen3nonnoe / cB000HO
pacnpocTpaHsieMoe

OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy0exHoe JIMLIEH3UOHHOE
Server)
Bbpaysepsi:
SAnnexc.bpaysep OTEYECTBECHHOE CcBOOOJTHO pacpOCTpaHsIeMOe
Google Chrome 3apy0exHoe CBOOOHO pacIpoCTpaHsIeMOe
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OducHble NPUTOKEHU:

Microsoft Imagine (Visio, OneNote) | 3apyOexxHOe JULEH3UOHHOE
TeXstudio 3apy0eKHOE CcBOOOIHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apy0eKHOE CcBOOOIHO PACIIPOCTPAHIEMOE

IIporpammHoe oGecnieyeHne VISl IVIAHNPOBAHMSA M YYeTa BpeMeHH:

Toggle app | 3apyOexKHOE | CBOOOHO pacIpOCTpaHsAEMOe
CucTeMBbl yHpaB/eHHsI POEKTAMM:

Microsoft Imagine (Project) ‘ 3apyOexHOoe ‘ JMIEH3UOHHOE

Cucrtembl ynpapjieHHus1 0a3aMH JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxoe | muuensuonnoe

Cuctembl pe3epBHoro konupopanusi (backup):

Acronis Backup Advanced for 3apy0exHoe JIUIIEH3UOHHOE

HyperV

CrpaBo4YHO-NIPaBOBbIE CHCTEMBbI:

Koncynerantlnroc: cipaBoyHo- OTEUECTBEHHOE JIMLIEH3HOHHOE

IpaBoBasi cUcTeMa

CpeacTBa aHTUBMPYCHOI 321U THI:

Kaspersky Endpoint Security ms OTEUECTBEHHOE JIMLIEH3UOHHOE

6usneca CranmaptHbIid Russian

Edition

Cpennbl pa3padoTku:

Visual Studio Code 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Bash (Unix shell) 3apy0OexHOe CBOOOIHO pacrpocTpaHsIeMoe
Anaconda 3apyOexKHOE CBOOOIHO PacIpOCTpaHAEMOE
Robotic Operating System 3apy0OexHOe CBOOOIHO pacrpocTpaHsIeMoe
CopelliaSim 3apybexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe CBOOO/THO PACIIPOCTPAHSIEMOE
IlakeTsl IpOrpaMMHBIX CpPeACTB U OMOJINOTEK:

AutoPsy 3apy0exHoe CBOOOHO pacIpoCcTpaHsieMoe
Interactive Disassembler (IDA) 3apy0exHoe CBOOO/THO PACIPOCTPAHSIEMOE

Cucrtembl ynpapieHusi onéanorpaguyeckoii uHpopmanueii:

Zotero ‘ 3apy0exHoe CBOOOHO pacIpoCcTpaHsieMoe

CepBHCHI B CITYKOBI:

Bind 3apyOexKHOE CBOOOIHO PaCIPOCTPaHAECMOE

Docker 3apy0exHoe CBOOOIHO pacIpoCcTpaHsieMOe

7. MeToanueckue 1 OlleHOYHbIE MATEPHAJIbI
MeToan4yeckue yKasaHHus I 00y4alOUUXCS 110 OCBOCHUIO TUCHMILIMHBI (MOAYJIs1)

B mporecce nzyuenus nucuumimabl (Moayss) «O6paboTka ectecTBeHHOTO si3bika (Natural
Language Processing) B paMkax TEKyIIEr0 KOHTPOJIS YCIIEBAEMOCTH HCITOJIB3YIOTCS TAKHE BHJIBI
yaeOHOM paboThI, KaK JEKIMH, CEMUHAPHI, IOMAITHUE 33JJaHUs, TECTHI, a TAK)KE PA3TUIHBIC BU]IbI
CaMOCTOSITENILHOM pabOThl O0YYArOIIMUXCS MO 3aJaHUI0 MPETNoJaBaTelis, HAMpaBICHHBIE Ha
pa3BUTHE HaBBIKOB npodeccroHanbHOM JIEKCHUKU, 3aKpeIUIeHuEe MPAKTUIECKUX
po(hecCHOHANBHBIX KOMIETSHIINN, TOOIIPEHNE MHUIIUATHB.

ﬂeKLﬂ/t}Z - CUCTEMATUYICCKOC, IOCICa0BATCIIbHOC, MOHOJIOTHYCCKOC H3JI0KCHUC
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npenoaaBaresieM y4eOHOro MaTepuana, Kak mpaBuio, TEOPETUYECKOT0 XapaKkTepa.

B mpormecce neknmii peKOMEHAYETCs BECTH KOHCHEKT JIEKIHUI: KPAaTKO M CXEMaTHYHO
(UKCUpOBaTh OCHOBHBIC WJEH, BHIBOJABI M O0OOIICHWS JEKIMH; BBIACIATH Ba)KHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0XO0IMMO OTMETUTH BOMPOCHI MM MaTEpUaNbl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U MOMBITATHCS HAMTH OTBETHI B PEKOMEHJ0BaHHOU nuTepatype. Ecimu
pa3zoOpaThCcsi B MaTepuane HE yaaercs, cieayeT chopMyinupoBaThb BONPOC M 3adaTh €ro
MPENoAaBaTeNo Ha KOHCYJIbTALUU WM BO BPeMsl CEMUHAPCKOTO (ITPAKTHYECKOI0) 3aHATHSI.

Cemunap — 310 (hopMa yueOHOH eATENbHOCTH, IPOBOIUMAs B yUeOHOM 3aBECHUU IOJ
PYKOBOJCTBOM IIpenojaBaTess, I/€ CTYACHTbl aKTUBHO Y4YacTBYIOT B OOCYXAEHUSX,
NPAaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOACHCTBHSL.

Jlig ycrienmHoi noAroToBKU K CEMUHAPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOU
3aHATUS M OCHOBHBIMH MaTepHajaMH, YTOObI MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATH B
oOcyxxaeHuu. Takxe MOoJe3HO MOATOTOBUThH BOIIPOCHI M HUJEH ISl 00CYKJEHUS, YTO MOMOKET
ri1y0e NOHATh MaTepHuaj U IPOAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Jlomawmnee 3a0anue — HabOP 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj AOMAIIHMMH 3aJaHUSMH Ba)XHO BHHUMATCIBHO O3HAKOMHTBCS C
TpeOOBaHUSMHU M CPOKaMU BBINIOJHEHHS. PexoMeHayeTcs pa30uBaTh 3aJaHus Ha 3TaIlbl, YTOOBI
n30ekKaTh TEperpy3kd W Jydlle yCBOWUTh Marepuasl. Vcrmonb30BaTh pa3iMyHbIC HCTOYHHKHU
uH(pOpMaInH, BKITIOYas YIeOHUKH U OHJIAHH-PECyPCHI, I 00Jiee rITyOOKOT0 MOHUMAHHSI TEMBI.

Tecm — ocobas ¢opma TpoBepkH 3HAHHWH. [IPOBOIUTCS IMOCIIE OCBOCHUS OJHON WIIH
HECKOJIbKUX TEM M CBHJICTECIBCTBYET O Ka4eCTBE IMOHMMAHUS OCHOBHBIX MOHSATHI WU3y4acMOro
Marepuasia. TecTOBBIC 3aJaHMsi COCTABJICHBI K KIFOYEBBIM IOHSTHSAM, OCHOBHBIM pa3leliaMm,
Ba)XKHBIM TEPMUHOJOTHYECKUM KAaTETOPHSIM U3Y4aeMOM JUCITUTUTAHBI.

JIn1st OJrOTOBKH K TECTYy HEOOXOIMMO 3HATh TEPMUHOJIOTHUECKHIA armnapar TUCIUTUINHBI,
MIOHUMATh CMBIC]T HAYYHBIX KaTETOPUI U YMETh UX UCIOJIh30BaTh B MPO(ECCHOHAIBHOM JIEKCHKE.
Brnanenue TMOHSITHHHBIM —ammmapaTroM, BKJIIOYEHHBIM B TECTOBbIC 33JaHUS, IO3BOJISCT
NpernoJiaBaTeNlt0o  OBICTPO  NPOBEPUTH  YPOBEHb  MOHMMAHHUS  CTYACHTAMH  BaXKHBIX
METO/I0JIOTUYECKUX KAaTETOPHIl.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HalpaBlCHHAs Ha YIIIyOJEeHHOE
U3y4eHHE OTJENIbHBIX TEM M BOIPOCOB Y4eOHON JUCHUIUIMHBI (MOIYIIS).

B nporecce camoctosTensHON paboThI CTYAEHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BaHHBIMU
MaTepHrajaMH IMPH MUHUMAILHOM YYaCTHH MPEToiaBaTelsl. 3a/1auul CTyIeHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JIOMOIHUTEIHHBIX TEM, BBHITIOJHEHNE YIeOHO-HNCCIIETOBATEILCKUX
3aJIaHUM U IPYyToe€.

bonycnvie b6annbl — 3TO OLIEHKH, KOTOPBIE CTYAECHTHI MOTYT MOJYYHUThH 32 BBIOJHEHHE
JIOTIOJTHUTEIIbHBIX 33aJaHUH.

@®opmar OOHYCHBIX Oa/UIOB TI0O3BOJIIET CTYJACHTaM YIYYIIUTh OOMIYI0 OLEHKY IO
JUCHUTUTMHE (MOYJII0) U CTUMYJIHUPYET YIiayOJIeHHOE U3yYeHHe MaTepHara.
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CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUs M0 JUCHHUILUIHHE (MOIYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUA cPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuuminue (Moay.Jaio) «Oopadorka ecrecreeHHoro sizbika (Natural Language Processing)

OrneHuBaHuEe YpOBHS Y4YEOHBIX JOCTHMIKEHHH OOYYAIOIIUXCS MO JUCHHUIUIHHE (MOIYIIIO)
OCYIIECTBIISICTCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpome:xyTouHasi arTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIeTcs B (Qopme
9K3amMeHa, IPU 3TOM MPOBOJIUTCS OLIEHKA KOMITETEHIINH, cHOPMHUPOBAHHBIX 110 AUCLUILIIMHE.

Jis oleHMBaHMS TEKYIIETO KOHTPOJS YCIEBAaEMOCTH M IMPOMEXKYTOUHOM arTecTaluu
UCIIONIB3YETCS JIecATUOAIUIbHAS 1IKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaIUIIMOHHON
nATHOAIITFHOM IIKAIOH CIeyIonM 00pa3oM, eciii HHOE He YKa3aHo B cuiuiadyce JUCHUIUINHBI

Hecarudanbuas IlsarubdanabHas O0umas xapakrepucTuka pe3yJbTaTa 00y4eHus mo
OlleHKA OlleHKA AUCHUILUINHE (MOIYJIIO0)
10 OT1iInyHO CTyIeHT MOJHOCTHIO BIAJCET 3HAHUSMHU, H3JIOKEHHBIMHU B
9 OTIUYHO paboueil mporpamMme, ¥ ITTyOOKO OCMBICISET AMCLUILIHHY
8 OTAMYHO (MOIyB). On CaMOCTOSITEITEHO u JTOTHICCKU

MOCJIeTOBATEIFHO OTBEYACT HAa BCE BOIPOCHI, AKIEHTHPYS
BHHMaHHE Ha Hauboyee BaXHOM. YMEET aHaJIu3UpOBaTh,
CPaBHHBATb, KJIACCU(UIIMPOBATD, 000011aTh,
KOHKPETU3HUPOBATH u CUCTCMATHU3HPOBATh I/I3y‘ICHHI>II>'I
Marepual, BBIICIAA KIIOYEBbIE MOMEHTHI M yCTaHABIIUBAs
MPUYMHHO-CIICACTBEHHBIE  CBsA3M. YeTko  (opMynupyer
OTBEThI, YBEPEHHO MHTEPIPETHPYET PE3yJIbTaThl aHATU30B U
JIPYTHX HMCCIICMOBAHUI, a TaKKe pEIIaeT CIOKHBIC 3aJauu.
CTyzieHT XOpOIIO 3HAKOM C METOJAMH HCCIIeIOBaHM,
HEOOXOJUMBIMU JUTS TIPAKTHYECKON JeSITEIbHOCTH, H yMEeT
CBSI3BIBATh TEOPETUUECKUE ACTICKTHI JUCITUTUIMHBI (MOIYIISI) C
MPAKTHYECKUMH 3a/1a49aMH.

7 XOpOH_IO CTy,Z[eHT 06J'IaILa€T S3HAaHUAMHU MPEAMETA MOYTH B IMOJIHOM

6 Xoporo o0beMe paboueli MporpaMMbl U CAMOCTOSITEIBHO, JIOTHIECKH
MOCJIe/IOBAaTENIbHO U BCECTOPOHHE OTBEYaeT Ha BCE BOIPOCHI,
aKIEHTUPYS] BHUMaHUE Ha HAanOoJee 3HAYMMBIX MOMEHTAX.
OH yMeeT aHaIM3UPOBaTh, CPABHUBATH, KJIacCU(DUIIUPOBATH,
00001aTh, KOHKPETH3MPOBaTh U  CHCTEMAaTH3UPOBATH
M3YYCHHBIM MaTepUall, BBIJCISS €ro KIFOUYEBbIC ACHEKThI U
yCTaHABIUBAs MIPUYHUHHO-CJIC/ICTBCHHBIC CBSI3H.
dopMyupyeT CBOM OTBETHI, yYBEPEHHO WHTEPIPETUPYET
pe3ysbTaThl aHAIM30B M JIPYIMX HUCCIICAOBAaHUH, a TaKKe
pelraeT CIIOKHbBIE CUTYaIMOHHBIE 33a4n. CTyJeHT XOpOoIIo
3HAKOM C METOAAMH HCCJIEeIOBaHUS, HEOOXOMUMBIMU IS
MPAKTUYECKON  JIEATENIBbHOCTH, W  yMEeT  CBSA3BIBATh
TEOPETHUYECKHE AaCHeKThl TpeaMeTa ¢ MPaKTHYECKUMHU

3aja4aMH.
5 YnosnerBoputenbHO | CTymeHT o0namaer 0a30BBIMH 3HAHUSMHU II0 THUCIUATIINHE
4 YV 10BJIETBOPHTEIHHO (Monymro), HO HCIIBITHIBAET TPYJHOCTH npu

CaMOCTOATCIIBHBIX  OTBE€TaX MW HCIIOJB3YET HCTOYHBIC

dhopmynupoBKu. B X01e OTBETOB OH MOIYCKAET OIIHOKH,
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[ecatudannbuas IlaTudasabHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

Kacaromuyecss CyTu BOIIPOCOB. CTYIICHT crocooeH peuaTtb
TOJIBKO CaMBbI€ IIPOCTBIE 3adadud HW  BJIaJACCT JIMIIb
MHWHHUMAaJIbHBIM Ha60p0M MCTOAOB MCCJIICAOBAHMA.

3 He cnan CryneHt He oBnajen 00s13aTeIbHBIM MUHUMYMOM 3HAHH 110
He cnan IIPEeOMETy U HE MOXKET OTBETHTh Ha BOIPOCHI, AK€ €CIH
He cnan IperojaBaTenb  3afJaeT  JONOJIHUTEIbHbIE  HABOISIIUE

BOIIPOCHI.

Hucnurnmuna (Moayias) «O6paboTka ectectBeHHOro si3bika (Natural Language Processing)
OILICHUBACTCS CIICAYIOIIMM 00pa3oM:

AKTHBHOCTH Bec | KoauuectBo Onucanue
Homamrane 3amanus | 40% 5 Ha6op 3amad mo remam Henenn
Tector 30% 15 ®dopma MpoBepKH 3HAHUH CTYIEHTOB Yepe3 OTBETHI Ha

BOITPOCHI C BI:I60p0M N3 HECKOJIbKHUX BapUaHTOB OTBETOB

OK3aMeH 30% 1 [TuceMeHHast WK ycTHast paboTa Hall 3aJaHUCM,
HaIpaBJICHHBIM Ha TIPOBEPKY MOIYyYCHHBIX 3HAHUH U

HABBIKOB I10 TUCITUTLTHHE (MOJIYJITIO)

B paMKax U3yUCHUA JUCHUIIIINHBI (MO,I[y.]'IH) BO3MOJHO IIOJTYYCHHUC 6OHYCHHX 0asIoB.

@®opmyJia pacyéTa HUTOrOBOM OLEHKH @O0 AucHuiiInHe (Moay.aw) «Oo0padorka
ecrecTBeHHOro si3bika (Natural Language Processing): «0,4 x cpenHee 3a joMaliHue 3aiaHust
+ 0,3 % cpennee 3a TecTsl + 0,3 X 3K3aMeH».

Texkyumii KOHTPOJIb ycIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUIIIHHE (MOY110)
IIpumepHbIe TOoMaLIHUeE 32IaHUS

JomamHee 3aganue 1.
3aganmue 1.
1. BeiGepute TeKCTOBBIN KOpIyc (HarmpuMmep, HAOOp HOBOCTHBIX CTaTe MIIM OT3BIBOB O
HPOAYKTaXx).
2. Brmonnaute npenobpaboTKy TeKcTa, BKIIOYAs:
VY aaneHue NyHKTYyalluu U CHeIMaIbHBIX CUMBOJIOB.

(@]

[IpuBeaeHnEe TEKCTa K HUKHEMY PETUCTPY.
CTeMMUHT WU JIEMMATHU3ALUIO.

o O O

VYV nanenue CToI-cioB.

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

4. Cozpnaiite Tabauily, 0TOOpa)KaIOIIYI0 YaCTOTY CJIOB B BallleM HabOpe JaHHBIX.

Osxupaemblii pedyabrar: OT4eT, coAep)KalMii pe3ynbTaThl MPeaoOpabOTKH, TaOIUILy
YaCTOTHI CJIOB M KPATKUI aHAJIN3 MOJYYEHHBIX JTaHHBIX.

3aganue 2.

1. MUcnonb3ys Oubmamoreky Gensim, oOyuutre wmonenb Word2Vec Ha BblOpaHHOM
TEKCTOBOM KOpITyce (MOYKHO MCIIOIB30BaTh KOPITYC U3 ITEPBOTO 3aIaHU).
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2. IlpoBeaute aHamu3 BEKTOPHBIX MPECTABICHUMN, BHIOPAB HECKOJBKO CIIOB U HAWIUTE X
Onmxaiiue "cocenu" B BEKTOPHOM IPOCTPAHCTBE.

3. OOBbscHUTE, KaK BEKTOPHBIE TPEACTABICHHUS CJIOB IOMOTAlOT B pelieHnu 3aaa4 NLP.

4. CospnaiiTe NpoCTYIO A3BIKOBYIO MOJIENIb HA OCHOBE N-rpamMm, UCII0JIb3Ysl Balll TEKCTOBBII
KOPITYC, ¥ OIICHUTE €€ POU3BOIUTEIHLHOCTh HAa TECTOBOM HaOOPE JaHHBIX.

O:xunaemplii pesyabTat: OTUeT ¢ pe3yabraTaMu o0yuenus monaenu Word2Vec, ciuckom
OnrKailIux coceieil /Ui BHIOPAHHBIX CJIOB M KPAaTKUM aHAJIU30M SI3bIKOBON MOJICIH.

3aganue 3.

1. PeamusyiiTe mnpocTyr0 peKyppeHTHyH HeWpoHHyio cetb (RNN) nmns  3amaum
KJaccu(uKauy TeKcTa (Hampumep, KiacCH(UKalus OT3BIBOB KaK IOJIOKUTEIBHBIX MU
orpunarenbHeix). Mcnonssyiite ¢peiimBopk TensorFlow umu PyTorch.

2. OOyuuTe MOJENIb Ha pa3MeYeHHOM Habope JaHHbIX (Hanpumep, IMDB a1t 0T35IBOB O
¢mibMax).

3. CpaBuute npousBoautenbHocTs RNN ¢ Gonee ClI0XHON apXUTEKTypOM, TaKOH Kak
LSTM unun GRU, 1 npoananu3upyiTe pe3yabTathl.

4. Peanu3yiTe MeXaHU3M BHUMAaHUS Jsl YJIY4IICHUS MPOU3BOJUTEILHOCTH Balllel
Mozenu. OnuiuTe, Kak MEXaHU3M BHUMAaHHS IOMOTaeT B KOHTEKCTE Balllel 3a7auH.

O:xupaemsbiii  pesyabtar: Ortyer, coaepxkamuii pesyiabTarbl o0yueHuss RNN u
LSTM/GRU, rpaduku TpOU3BOAWTEIHLHOCTH M aHAIW3 BIMSHUAS MEXaHW3Ma BHHMAHUS Ha
pe3yNbTaThl.

JomamHee 3ajaHue 2.

3amanmue 1.

1. MW3yuute apxurextypy Tpanchopmep, BKIOUas MEXaHU3Mbl BHUMAHUS U TO3ULIIOHHOE
kogupoBanue. Co3laiTe BHU3YAIbHYIO CXEMY, WUIIOCTPUPYIOIIYI0O OCHOBHBIE KOMITOHEHTHI
MOJIETIH.

2. Peanusyiite mpocTyro S3bIKOBYIO MOJIeNIb HAa OCHOBE KOJIUpOBIIMKa TpaHchopmepa
(manmpumep, BERT) c¢ ucnons3oBanuem 6ubmmoreku Hugging Face Transformers. OGyuute
MoJieJIb Ha 3a/1adye Kilaccu(UKaluy TEKCTOB (Harpumep, KiaccuuKaius OT3bIBOB).

3. IIpoBemwTte ONEHKY NMPOW3BOAMTEIHHOCTH MOJEIH Ha TECTOBOM HaboOpe NaHHBIX H
IpOaHaNIU3UPYHTE, Kakue (PaKTOPbl MOTYT BIUATH HA PE3yNbTATHI.

Osxupaemblii pesyabrar: OTYET ¢ BU3yalbHONW CXEMOW apXUTEKTYPBI, KOJOM pealn3aliu
MOJIENU, pe3yIbTaTaMH OLEHKHU MPOU3BOAUTEIBHOCTH M aHAIN30M (PAKTOPOB.

3aganue 2.

1. BeiOepute reHepaTuBHYIO SA3BIKOBYIO MOJENb Ha OCHOBe jekozepa TpaHcdopmepa
(manpumep, GPT-2 unu GPT-3). U3yuure, kak pabotaer prompt tuning u peanusyiTe ero s
BalIeil MOJEIIN.

2. IlpoBeamre SKCIIEPHMEHT, CPaBHUB TPOM3BOIUTEIHLHOCTH MOJETH C M 0e3 prompt
tuning Ha 3ajja4ue reHepaluu TeKcTa (HapuMep, MpoI10JKEHUE MPEIOKEHNN ).

3. MHccnenyiite MeToapl onTuMU3aIuy, Takue kak P-tuning u LoRA. Peanu3yiite onun u3
ATUX METOJOB JJIs YJIYUIIEHHs TPOU3BOIUTEILHOCTH Balllel MOJENIN U OLIEHUTE PE3YJIbTAThI.

Osxupaemblii pesyiabrar: OTUET, BKIIOYAIOIINUNA PE3YJIbTaThl dKCIIEPUMEHTOB C prompt
tuning, CpaBHEHHME MPOU3BOAUTEIBHOCTH, pealU3allMl0 METO/Ja ONTUMH3AIMM U aHAIU3
MOJIyYEHHBIX JaHHBIX.

3ananmue 3.
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1. Peammsyiite RAG (Retrieval-Augmented Generation) cucTemMy, HCHIOIB3YS
npenoOydIeHHBIE MOJICTH U HAa0Op MaHHBIX AJis u3BjiIeueHus: nHpopmarnmu (Harpumep, Wikipedia).
OOBsicCHHUTE, KaK CHCTEMA HCIIOIh3yeT MEXaHU3MbI U3BJICUCHHS H TCHEPAIUH.

2. Co3pgaiiTe TpOCTYIO JUAIOTOBYIO CHCTEMY, peain30BaB 3ajauu intent detection u slot
filling. Mcionb3yiiTe 6nbanoTeKy Rasa nnm aHamoruunyo i peain3ainu.

3. IlpoBeauTte TecTupoBaHuE Balleil 1MaIOroBON CUCTEMbI Ha HAOOPE MOJIb30BATEIBCKUX
3alpoCOB W MPOAHAIM3UPYUTE PE3yNbTaThl, BKJIIOYas TOYHOCTHb OIpEAEiIeHUS HaMEpeHUd u
3aI0JIHEHUS CIOTOB.

Oxunaemblii pesyabrar: OTuert, coaepxaniuii onucanre RAG cuctemsl, Ko peanusaiuu
JTMAJIOTOBOM CHCTEMBI, Pe3yJabTaThl TECTUPOBAHUS M aHAIH3 TPOU3BOAUTEIHLHOCTH.

HpHMeprIe 3aJlaHuA 1JId TeCTa

Tect 1. OcHOBBI 00pPa0OTKH €CTECTBEHHOI'0 SA3bIKA
1. Kakoii u3 sTanoB npego06pabOTKH TEKCTa BKIIIOYAET MPUBEICHUE CIIOB K HaUYaIbHOU
dbopme?
A. ToxkeHn3anus
b. Cremmunr
B. Y nanenue cron-cios
I'. Hopmanu3zanus
IIpaBuabHbIi oTBeT: B
2. Kaxkoii MeTos 1Mo3BOJSIET OIICHUTh CEMAaHTHUECKYIO OJIM30CTh ABYX TEKCTOB HA OCHOBE
BEKTOPHBIX MPEICTABICHUM?
A. TF-IDF
b. KocunycHas mepa
B. N-rpammsl
I'. JlemmaTuzanus
IIpaBuabHbIii oTBeT: B
3. Kakoii moaxo HCIoib3yeTcst Ui U3BJICUCHHS] IMEHOBAHHBIX CYIIHOCTEH (Hammpumep,
JI0JIeH, OpraHu3aIuii) u3 Texcra’?
A. Part-of-Speech tagging
b. Named Entity Recognition (NER)
B. Dependency parsing
I'. Sentiment analysis
IIpaBuabHbIi oTBeT: b
4. Yro takoe one-hot-koauposanue cioB?
A. IlpencrasiieHue cioBa B BUJE IJIOTHOTO BEKTOpa
b. [IpeacrasieHue ciioBa Kak BEKTOpa ¢ €AMHUICH HA TIO3UIIMN CII0OBA M HYJISIMHU BE3JIC
B. Meroa knacreprsaluu CJIOB
I'. TexHuKa MOHMUKEHUS PA3MEPHOCTH
IIpaBuiabHbIi oTBeT: b
5. Kakoii MmeTox mo3BoJsieT mpeoOdpa3oBaTh TEKCT B YHCIOBOW BEKTOP, YUUTHIBAIOIIHIA
YacTOTY CJIOBA U €r0 PeJKOCTh B Kopiyce?
A. Bag of Words
b. Word2Vec
B. TF-IDF
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I'. GloVe
IIpaBuabHbIi oTBeT: B

Tecr 2. Tpancgopmepsl U 60/1bIIME A3BIKOBbLIE MO/I€JIN
1. Kakoii KOMIIOHEHT apXUTEKTYpbl TpaHC(HOpMEpa OTBEYAET 32 aHAIH3 3aBUCUMOCTEH
MEXY CJI0BaMU B MIPEAJIOKEHUU?
A. CBEpTOUHBIH CI10M
b. Mexanu3m BHuMaHus (attention)
B. PexyppeHTHblii ciioi
I'. ITo3uLIMOHHOE KOOUPOBAHUE
IIpaBuabHbIi oTBeT: b
2. Kakas monenp Obuta ipezsioskeHa B ctarbe "Attention is All You Need"?
A. BERT
b. GPT
B. Transformer
I'. LSTM
IIpaBuiabHblii oTBeT: B
3. Kakas 3aymava pemraercsi ¢ momotnbio moaenu BERT?
A. I'enepanust Tekcta
b. MackupoBaHue CII0B U IPEACKA3aHNE CIEAYIOIIETO IPEII0KEHUS
B. IlepeBon 6e3 yunrens
I'. Cuntes peun
IIpaBuiabHblii oTBeT: b
4. Kakoil moaxoJ Mo3BojsieT aJanTHPOBaTh OOJIBLIYIO S3BIKOBYIO MOJIEJb O] KOHKPETHYIO
3a/1a4y ¢ MaJIbIM KOJM4YE€CTBOM JAHHBIX?
A. Pre-training
b. Fine-tuning
B. Zero-shot learning
I'. Data augmentation
IIpaBuabHbIi oTBeT: b
5. Yro Takoe LORA (Low-Rank Adaptation)?
A. Metog cxxaTust MOJENH
b. Texuuka 3¢ ¢exTUBHON T0HACTPOIKHU OOJIBIINX MOJIEeH Yepe3 OOHOBJIEHNE
HU3KOPAHTOBBIX MaTpPULL
B. Crnioco0 renepanuu Tekcrta
I'. MeTtox Oo1leHKH KauecTBa MOJCIIH
IIpaBuabHblii oTBeT: B

Tect 3. Ilpukiagnas 00padoTKa eCTECTBEHHOI0 SI3bIKA
1. Kakoil MeTo HcIionb3yeTcs A YIydlleHns: KauecTBa reHepanuu orsera LLM 3a cuér
NOATATMBAHUS BHEIIHNUX 3HAHUM?
A. Fine-tuning
b. Prompt engineering
B. RAG (Retrieval-Augmented Generation)
I". Distillation
IIpaBuabHbIi oTBeT: B
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2. Kakoit komnoneHT RAG-crucTeMbl OTBeUaeT 3a MOUCK PeJIeBaHTHBIX ()ParMeHTOB B 0aze
3HAHUU?
A. I'eneparop
b. Panxuparop
B. Perpusep
I'. Knaccudukarop
IIpaBuiabHblil oTBeT: B
3. Kakas MeTpuka yale BCero UCroyb3yeTcs AJis OLICHKU KauecTBa FeHepallui TEKCTa 1o
CXOKECTHU € ITATOHOM?
A. Accuracy
b. BLEU
B. F1-score
I'. ROC-AUC
IIpaBuiabHblii oTBeT: b
4. Kakoit moaxo nmo3pojiser onTumusupoBats LLM a1 paboTsl Ha yCTpoiicTBax ¢
OTpaHUYEHHBIMU pecypcamu’?
A. YBenuueHue KOJIu4ecTBa ClIOEB
b. Quantization (kBaHTOBaHHE)
B. YBenuueHnne KkoHTEKCTa
I'. Ucnions3oBanue LORA
IIpaBuabHbIi oTBeT: B
5. Kakas 3ay1aga pemiaercsi ¢ TOMOIIBIO CUCTEMbI PAaH)KUPOBAHUS B IIOMCKE MO TeKCTaM?
A. OnpezeneHre TOHaIbHOCTH
b. CopTupoBKa JOKYMEHTOB MO PEIEBAHTHOCTH 3aIIPOCY
B. N3Bneuenue cymuocren
I'. IlepeBox Texcra
IIpaBuabHblii oTBeT: B

38}13HI/IH IJIdA l'lpOMC)KyTO‘lHOﬁ aTTeCTalluM 110 JTMCHMIIVIMHE (MO}Iy.]'IlO)

Ne 3ananue OtBeTt Komnerenuus
n/n
1. st oueHku 3¢ GEeKTUBHOCTH CBOEH PabOTHI IO C OIIK-3

CO3JIAaHHIO MOJIENTN KJIaCCH(UKAIIH TEKCTOB, KaKast
MeTpuKa ypaBHOBemmBaeT Precision u Recall ms
OLIEHKH KayecTBa MOAEIH KilaccupuKanun?

A) Accuracy

B) ROC-AUC

C) Fl-score

D) Recall

2. Kax nasbiBaeTcs mpoliecc IpUBEACHUS CIIOBA K €ro Jlemmaruzanus/ OI1IK-2
HavanmbHOW (opme (Hampumep, «Oexamy — lemmatization/
«Oexarb»)? OtBer paiiTe OIHHM CIIOBOM, Ha

PYCCKOM WJIM aHTJIMUCKOM SI3bIKaX
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Kakoif MeToj; YMCIIEHHOrO TPEJCTaBIICHUS TEKCTa
VUUTHIBAET YaCTOTy CJIOB M HUX 3HAYUMOCTh B
KOJUIeKIIMK JTIoKyMeHToB? JlaliTe OTBET OJHUM
CJIOBOM (BO3MOXKHO, C Je(UCOM) HA PYCCKOM WIIA
AHTJIMHACKOM SI3bIKaX

TF-IDF / tfidf / tf idf /
th-und / tfidf meron

IK-3

Kak HasplBaeTcs TEXHHKa, KOTOpas YJIydIlaer
YCTOHYMBOCTh MOJICNIM K HOBBIM JIaHHBIM 33 CUET
pacmupeHus Ha OCHOBE W3MEHCHU I
TpEHUPOBOYHOrO HaOopa? Hammmmure oTBEeT Ha

PYCCKOM A3BIK€C OJHUM CJIIOBOM.

Ayrmenrarys/
ayrMeHTaIus

IK-3

HazoBute apxutexTypy mnpenoOydeHHOHW MOMEIH,
OCHOBaHHOH Ha TpaHchopMepe-KOANPOBIIKKE,
UCHONB3yeTCs s 3ajad

Kmaccuukaui TekcToB. JlaiiTe OTBET OTHUM

KOTOpasa IHUPOKO

CJIOBOM.

BERT

OIIK-2

Kakoii mpomecc oOydeHuss OOJBIINX S3BIKOBBIX
MoOJIeJIeH BKJIIOYAeT MPEACKAa3aHUE CIEAYIOIIEro
CJIOBa Ha OCHOBE TpenbayIux? J{aliTe OTBET OJHUM
CJIOBOCOYETAHHEM.

SI3pIKOBOE
MOJICTTHPOBAHHE

OIIK-3

Kakoii Meronq reHepanuu TEeKCTa B  OOJBIINAX
MOZACIIAX UCIIOJIB3YET BHECIIHUE UCTOYHUKU JaHHBIX
sl yayumieHuss otBeroB? Jlaiite oTBET OIHUM
CJIOBOCOYETaHUEM (a00OpeBUATYPOIt).

RAG

[1K-2

Ha3zoBuTe anbTepHATHBHYIO apXUTEKTYPY OONBIINX
MOZEJIC, OpPHUEHTUPOBAHHYID  Ha

Haiite

00paboTKy

ayaAnOoCUTrHaJIOB. OTBET OJHUM

CJIOBOCOYCTAHHUECM.

O6paboTka peun

[K-3

HazoBure  TexHuky  1g00Oy4yeHHs  OOJBIIMX

SI3BIKOBBIX MOJIENer i criennuyeckor 3ajauu.
JlaiiTe OTBET OHUM CIIOBOM.

Fine-tuning

OIIK-3

10.

HazoBure OoJIBIIIIIE SI3BIKOBEIE MOJEIIH,

CIICIUAaIM3UPOBAHHBIC Ha reHepanuu

MIpoOrpaMMHOI0O KoJa. I[aﬁTe OTBET OJJTHUM

CJIOBOCOYCTAHUCM.

Komossie LLM

[K-2

11.

HazoBure TexHHMKY CXaTHs OOJBIIMX S3BIKOBBIX
MoJenel g yMEHbIIeHHs uX pasmepa. Jlaiite
OTBET OJIHUM CJIOBOCOUYETAHUEM.

KBanroBanwue / pruning

[1K-3

12.

Kakoii moaxoa K paHXUPOBaHHUIO JOKYMEHTOB B
MH(OPMAITMOHHOM TIOUCKE HCIIOJIB3YET BEKTOPHEIC
TIPEACTABICHUS TJIST U3MEpEeHust cxoxkectu? Jlaiire
OTBET OJIHHM CJIOBOCOUYETAHHEM.

CeMaHTHUYECKOE
paHXupoBaHUe

OIIK-2

13.

Kakoit Merom onTUMH3alMd — TpaHCHOPMEPOB
TIO3BOJISIET CHUXKATh BBEIYHCIUTEIBHYIO CIIO)KHOCTH
0e3 morepu kauectBa? [laiite oTBeT OmHHM

CJIOBOCOYCTAHUCM.

Efficient Transformers

OIIK-3

14.

Kakoii Tum moneneii o0padaTeiBaeT OJHOBPEMEHHO
TeKkcT u wu3o0paxenus? J[lalite oTBeT oOIHUM
CJIOBOCOYETAHHEM.

MynsTUMOJAITEHEIE
MOJEITH

[K-2
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15.

HazoBute wMeTonm amanTamuu — TpemoOydeHHOU
SI3BIKOBOM MoJienu Uil palOThl C HECKOJIBKUMHU
si3pIKaMu. JlaliTe OTBET OJHUM CIIOBOCOYCTAHHUEM.

MYHI)TI/IJII/IHI‘BaJIBHaH
ajgarTanusa

OIIK-2

16.

HazoBute ApPXUTEKTYPY, 00BEMHSFOIIYIO
HECKOJILKO ~ OJKCIIEPTOB Ui  MapaJICIIbHOM
00paboTk B OoNbIUX Momeisx. JlalTe oTBeT
OJTHUM CIIOBOCOYCTAHUEM.

Mixture-of-Experts

OIIK-3

17.

HazoBure mpomecc onTuMuzanuu — OOJBIINX
SI3BIKOBBIX MOJIETIEH AJISI CHYPKEHHS MX CJIOKHOCTHU U
yIAy4IIeHUsI CKOPOCTH paboThl. JlaliTe OTBET OAHUM
CJIOBOCOYETAHHEM.

Cxxatue Moaeneit

[K-3

18.

Kak HazbpiBaeTcsi mporiecc pa30OMEHUs TEKCTa Ha
OTJICTIBHBIC CIIOBA MM TOKEHBI? J[aliTe OTBET OJHUM
CIIOBOM.

ToxeHM3anus

OIIK-2

19.

Kakoii koMmmoHeHT TpaHchopMepa MO3BOJISET
MOJIENIN YYUTHIBATH IMO3ULIMIO CIIOB B
rmocienoBaTrenpbHocTH?  JlaliTe  OTBET  OJHHUM
CJIOBOCOYCTAHHUEM.

Ilo3unuonnoe
KOJINPOBAaHUE

OIIK-3

20.

Kakoii MeTol OLIEHKHM Ka4yecTBa IeHEpallMy TeKCTa
CPaBHHBAeT N-TPaMMbl C OTAJIOHHBIM OTBETOM?
Haiite oTBeT abOpeBHATYpOH.

BLEU

[1K-2
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