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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabowas mporpamma guctuminHbl (Moxyinsi) «OOpaboTKa €CTECTBEHHOTO — SI3BIKa»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BbICIIEro oOpa3oBaHusi — OakanaBpuar 1o HampasieHuto 02.03.01 «Marematuka u
KOMIIbIOTEPHBIE HAyKW», Npodpmib «MaremaTuka U KOMIBIOTEpHbIE HAayKH», YTBEP’KACHHBIN
nprka3oM MHHHCTEpCTBa HayKu U BbIciiero oOpasoBanusi Poccuiickoit @enepaunu Ne 807 ot
23.08.2017 rona.

Nzyuenne paucrumumHbl (Moayis) «OOpaboTKa eCTEeCTBEHHOTO SI3bIKa» IO3BOJISIET
3¢ (deKTUBHO pelaTh 3a7a4l aBTOMAaTU3alUU B3aUMOICHCTBHS MEXK /1y YE€JI0BEKOM M MAlllMHOM B
peanbHbIX mpoekTax. OO0paboTka €CTECTBEHHOTO SI3bIKA SIBIISCTCS KIIOYEBOM TEXHOJIOTHEH B
pa3paboTKe HHTEJUIEKTyaJbHBbIX CHCTEM: 4YaT-O00TOB, I'OJOCOBBIX ITOMOIIHUKOB, IOHUCKOBBIX
CHCTEM M aHAIUTHYECKUX IIaT(HOPM.

MecTo AMCHUILINHBI (MOYJIS) B CTPYKTYpe 00pa30oBaTe/ibHON MPOrpaMmbl

Hacrosimas nucuunianHa (MOayJib) BKJIIOUEHA B y4e€OHBIH I1aH 10 MPOorpaMMe MoArOTOBKH
OaxanaBpuata no HampasieHuto 02.03.01 «Marematuka ¥ KOMIIBIOTEpHBIE HAayKu», MPOdUIIL
«MareMaTika 1 KOMITbIOTEPHBIC HAYKH» U BXOJUT B 4acTh bioka 1, popmMupyemyro yaacTHUKaMu
00pa3oBaTeNbHbIX OTHOIIECHUH.

Jucnumimza (Moaynb) uzydaercs Ha 3 unu 4 kypee B 5, 6, 7 unu 8 cemectpe Ha BbIOOp,
JIOCTYIIHA Ul HPOXOKJCHUS NPU YCIOBHM YCIHEIIHOTO 3aBEpIIEHHs JUCLUIUIMHBL (MOAYJIS)
«["mybokoe oOyueHme».

Heab u3ydeHus: TMCHUIIHHBI (MOAYJs): (OPMHUPOBAHUE CUCTEMATUUYECKUX 3HAHUH,
MPAKTUYECKUX YMEHHUI W HABBIKOB B 00JIACTH aHAIM3a, 0OpabOTKU U TeHEPAIHH €CTECTBEHHOTO
A3bIKa C HCIIOJIb30BAHMEM COBPEMEHHBIX METO/J0B MAIIMHHOTO OOY4YEeHHs] M HEWpPOCETEeBBIX
APXUTEKTYP JUISl PEIICHUS TPUKIIATHBIX 33/1a4 B 00JIACTH UCKYCCTBEHHOTO MHTEIIIICKTA.

3agayu u3y4eHust JMCUUILIMHBI (MOAYJISA):

— ¢opMupoBaHUE 3HAHWI MPHUHIIMIIOB MPEACTABICHUS W TPenoOpaboTKU TEKCTOBOM
uH(pOopMaIiK B 3a7ja4aX 00pabOTKH €CTECTBEHHOTO SA3BIKA;

— ¢opMupoBaHUE 3HAHUN aPXUTEKTYP KJIIOUEBBIX MOJenel 00pabOTKH TEKCTa, BKIIOYAs
RNN, LSTM, Transformer u coBpemennsbIe s361k0BbIe Moenu (BERT, GPT u np.);

— (dopmupoBaHUE 3HAHUI METO/IOB peIIeHUs CTaHAapTHBHIX 3a1a4 NLP: kinaccudukarus
TEKCTa, W3BJIECUYECHHE CYIIHOCTEW, MAIIMHHBIM MEepeBOJ, CyMMapH3alus, BOIPOCHO-OTBETHBIE
CHUCTEMBI;

— (dopmupoBaHUEe YMEHUN 1 HABBIKOB OOYUEHHS, HACTPOUKH U OLICHKH KaueCcTBa MOJICIIEeH
00pabOTKH €CTECTBEHHOTO SI3bIKa C HCIOIh30BAaHHEM COBPEMEHHBIX OMOMNOTEK U (HPEiiMBOPKOB;

— ¢opMupoBaHUE YMEHUI WHTETPUPOBATH SI3LIKOBBIC MOJEIU B CIOXHBIC MAUMIIAHHBI U
MHOTOMOJIAJIbHBIE CHCTEMBI, BKJTFOUast B3aUMOJICHCTBIE C BU3yalbHOU WH(OpMaIne.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOYJIs1) 00YUAKOLIUIICS 10JIKEH

3Hamb:

— ocHoBHBIE 3amaun oOmacti NLP # THIOBI TEKCTOBBIX JAHHBIX, BKJIIOYAs
OJIHOJJOKYMEHTHBIE U MHOT'OJIOKYMEHTHBIE 33]1a4H;

— TMPUHUUIBI TOKEHU3AllMM, BEKTOPHBIX MPEJCTAaBICHUNA TEKCTa U  SI3bIKOBOTO
MOJIETTUPOBAHHS;

— apxurtekTypy Tpanchopmepa, MEXaHU3M BHUMAHUS U PA3IHUUSI MEXKIY YHKOJIECPHBIMH,
nexkonepHsiME 1 encoder-decoder monensimu;

— TIOAXOBI K UCIIOJIB30BAHUIO MPOMIITHHTA, O0YUEHHUS C YUUTETIEM U a/IalTallii MOJCIIeH
IO/ IOMEH;

— TPUHIUIOBL TIOCTPOEHUS CHUCTeM ¢ JaonoidHeHHoW reHepauuerr (RAG), merpuxu
Ka4ecTBa U OCHOBHbIE pucku NLP-cucrem.

ymembp:
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— ¢dopmynupoBars NLP-3amauy, BeIOMpaTh MOAXOIAIIMN Ocif3nmailH U KOPPEKTHBIC
METPHUKH OLIEHKHU;

— CTPOWTH U OLICHUBATh CUCTEMBI TEKCTOBOH KIacCH(PHUKAIIMN U CEMAaHTHYECKOTO TTIOUCKA
Ha OCHOBE 3MOE/JINHIOB;

— WU3BJEKaTh CTPYKTYPUPOBAHHYI0 HMH(OpPMAIMIO U3 TEKCTOB MO 3a/JaHHOM cXeMe ¢
MCII0JIb30BAaHUEM COBPEMEHHBIX MOJEIIEH;

— 1000y4aTh SHKOAECPHBIC MOJICIH C YUUTEIIEM ISl PEIICHUS PUKIIaIHbIX 3a1a4;

— TMPOEKTUPOBATh MAWIUIAWH C JAONOJHEHHOW reHepanuel, aHaTu3upoBaTh OMIMOKUA U
000CHOBBIBaTh BBIOOP apXUTEKTYPHI.

enademp:

— crekom Python wu  Oubamorexkamu: pandas, scikit-learn, Hugging Face
Transformers/Datasets, sentence-transformers, PyTorch;

— wMerogamu noctpoeHus TF-IDF u amMOenauHroBeix OeH3/IaifHOB Il TOMCKA H
KJaccuukanuu;

— TMpPaKTUKaMH BOCHPOU3BOAMMBIX OSKCIIEPUMEHTOB M aBTONPOBEPSIEMBIX CHUCTEM
OIICHUBAHUS,

— TEXHUKAMH CTPYKTYPHUPOBAHHOTO U3BJICUEHUS TAHHBIX U MPOSKTUPOBAHUS IPOTOTUIIOB
RAG-cucrem;

— HaBBIKAMH aHAJIN3a KOMIIPOMHUCCOB MEX]y KA4YeCTBOM, JIATEHTHOCTHIO, CTOUMOCTBIO U
6e3onacHocTbio NLP-pemienunii.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

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

Komnerenuus

Conep:xkanue KOMIEeTEHIIUH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JucHMIIMHE (MOTYJIIO)

YK-1.

Crioco0eH oCyIIeCTBIIATh
MIOUCK, KPUTHYECKHI aHATH3 U
cHHTe3 HH(pOopMaITuHy,
MPUMEHSITh CHCTEMHBIH
TIOJTXOJT JIJISl pEeIICHHUS
MOCTABJICHHBIX 33124

YK-1.1.

3HaEeT METO/IbI MOMCKA U aHAJIN3a
nH(popMaIuu B 001aCTH pa3padOTKH,
OCHOBHBI€ TTPUHIIUIIEI KPUTHYECKOH
OIICHKH MCTOYHUKOB MH()OPMAIIUU U
WX PEJIEBAaHTHOCTH.

YK-1.2.

YMeeT KpUTHYECKN OLICHUBATH
WUCTOYHUKHU HH(OpMALINHU U
CHUHTE3UpPOBATh JIaHHBIE U3
Pa3IMYHBIX NICTOYHUKOB IS
pelIeHns 3aad, IpUMEHSTh
CHUCTEMHBIH MOAX0] K aHATIN3y U
PELICHHUIO KOMIIIEKCHBIX PO0JIeM

YK-1.3.

NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMH H
TEXHOJIOTHSIMU /17151 00pabOTKH
nHpopMaIuu, GOpMyINPOBAHUH H
CTPYKTYPUPOBAaHHH 3a/1a4 Ha OCHOBE
noJy4eHHoH nH(opMamu

YK-2.

CriocobeH onpeaensiTe Kpyr
3a/1a4 B paMKax MNOCTaBJIECHHOU
LENI 1 BEIOUPATh
ONITUMAJIbHBIE CIOCOOBI MX
peLIeHUs, HCXOAS U3
JEHCTBYIONINX MPaBOBBIX
HOPM, UMEIOLIUXCSI PECYPCOB
Y OrpaHUYECHHI

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYITHPYIOIINE
JIEATSIILHOCTD B 00J1aCTU PELICHHUS
3a7a4, OCHOBHBIE METO/LI M TIOIXOIbI
K OMPEJICIICHHIO KpyTa 33134

YK-2.2.

YMeeT onpenensaTs Kpyr 3a1a4 B
pamMKax IMoCTaBJIEHHOM 1INy,
BBIOMPATH ONTUMAITBHBIE CIIOCOOBI
pelIeHns 3a1a4, YU ThIBast
MMEIOIINECS PECYPCHI U
OTpaHHYEHU

YK-2.3.

Nwmeer mpakTuyecKuid OnbIT
MIPUMEHEHUS 3HAHWUI O TPaBOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYyalusxX, pa3paboTKu U
peanu3anuu perieHnii B
COOTBETCTBHUH C YCTAHOBJICHHBIMU
OTpaHUYCHUSIMU

OIIK-1.

Cnoco0eH HaXOIUTh,
(GopMyIHMpoBaTh U permarb
aKTyaJibHbIC ¥ 3HAYUMBbIC
MPOOIJIEMBI TPUKIATHON U
KOMITBIOTEPHON MaTeMaTUKH

OIIK-1.1.

3HaeT OCHOBHBIE METOIbI U IOAXOABI
K PEIICHUIO 3a/1a4 MPUKIATHON U
KOMHLIOTepHOfI MaTC€MaTHKH,
BKJTFOYast alTOPUTMEI,
MaTeMaTHYECKOe MOJICTTUPOBAHKE U
TeOpI/IIO OIITUMU3AIINH, a TaKKEC
COBpeMeHHLIe I/IHCprMeHTBI nu
TEXHOJIOTHH, UCITOJIB3yEeMbIC B 3TOMN
obiact

OIIK-1.2.

YMeer aHanu3upoBaTh U
(dhopMyIUpOBaTh MaTEMaTHUECKUE
3aJ1a4M, IPUMEHSATh
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COOTBETCTBYIOIIUE METOJIBI U
ANTOPUTMBI JIJISI UX PEUICHUS, a
TaK)Ke UHTePIPETUPOBATH U
MPEJICTABIATh PE3YJIbTATHI B
MTOHSITHOM M AOCTYIHOH hopme

OIIK-1.3. Nmeet mpakTHYECKUH OTBIT PabOTHI
HaJl IPOEKTaMH WIH
UCCIIEIOBAaHUSAME B 001aCTH
MPUKJIAHON U KOMIIBIOTEPHOU
MaTEMAaTHKH, BKJIIOYas ydacTHe B
KOHKYpCax, OMMMITHAAaX WIN
HAyYHBIX MMyOJTUKAIUIX, T1e ObUH
peLIeHBI aKTyalbHbIC U 3HAYNMBbIC
3a1auu
[K-1. Criocoben popmynrpoBath IK-1.1. 3HaeT METOBI ¥ MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bopMyIHpOBaHUIO 3a7a, a TAKKE
TOYHOCTBIO, 00OCHOBEHIBATH OCHOBHBIE MTPUHIIUTIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTenbCTBa H
aHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yIbTaToB.
pe3ynbTaThl B 001aCTH [K-1.2. ‘YMeeT KOppPEeKTHO CTaBUTh U
MaTeMaTHKH U (opMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HaYK 3aJauu, IPUMEHSTh CTPOTHE METOJIBI
JIOKa3aTeIbCTBA ¥ AaHATM3UPOBATH
HOJTyYSHHBIC PE3YJIBTATHI.
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001acTH MaTeMaTHKH U
KOMITBIOTEPHBIX HayK, BKITIOYAsI
MPUMEHEHUE MaTeMaTHUECKIX
METOOB JIJIsl PELICHUS
PaKTHYECKUX 3a/1a4
[K-2. CriocoOeH pemath THIIOBbIE I1K-2.1. 3HaeT OCHOBBI HH)OPMALIMOHHON U
3a71a4¥ MpoeCcCUOHATBHON oubnuorpaduveckon KyabTypsbl, a
JeSITeIbHOCTH B 00JIaCTH TaKXe MPUHIUITB HHPOPMAITHOHHOH
pa3pabOTKH, ONHpPasch HA 0€30MacHOCTH U TPUMEHEHUS
WHQOPMAITMOHHYIO 1 UHPOPMAITMOHHO-
oubrorpaduIecKyro KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
KyJIbTYpPY, UCTIONIB3Ys npodeccHoHaIbHOM AeSTeIbHOCTH
MH()OPMAIIIOHHO- [K-2.2. Ymeer 3¢ (heKTUBHO HCIIONB30BAThH
KOMMYHHKAIIMOHHBIC UHPOPMAIMOHHO-
TEXHOJIOTHH U YUUTHIBAS KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
OCHOBHBIE TPEOOBAHUS JUISL pEILICHUsI CTaHAaPTHBIX 3a1a4
UHQOPMAaITMOHHOH npodecCHOHAILHON IeATEHHOCTH,
Oe3omacHocTH YUUTBIBas TPeOOBaHUSI
nHGOPMAITMOHHON 0€301MacCHOCTH
[K-2.3. NmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMH B 001acTH
pa3paboTKH, BKIIOYask COOI0AEHUE
HOPM MH(POPMAITMOHHON
Oe3onacHocTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
Il HaumenoBanue Ounas ¢hopma TKY
pasaesia JUCHHUILIHHBI AyautopHas padora CamocTosiTe (Texyumii
(MoayJin) Jlekuuu CeMuHapsbl Kontpoan LHAst KOHTPOJTL
(mpakTuveckue ycreBaeMocTH)
padora
3aHATHS)
1 Ocuossl NLP 10 10 40 Jomariame
3a/1aHus,
Tectnl
2 Tpanchopmepsr u LLM 8 8 2 34 Jomamraue
3a/1aHus,
Tectnl
3 [Tpuknagnoit NLP 12 12 2 48 Homaraue
3a/1aHus,
TecTbl
IK3amen 4
Hmozo: 30 30 8 122
O6vem oucyuniunsvt (Mooys) 190
(6 ax. u.)
O6vem Oucyuniunvt (MoOyan) 5
(6 3au. eo.)
4. CopepxaHue JMCUUILTHHBI (MO1YJIs)
Nenr/m HaumenoBanue pa3zjeJia Coaep:xanue TUCHUILIMHBI (MOAYJIs1) IO TeMaM
AUCHUNJIUHBI (MOYJIs1)
1 OcHoBel NLP Beenenue B obmacte NLP. OcHOBBI 00paboTKHM TekcTa. TeKcToBEIe
MpEJICTAaBICHNUsT W CeMaHTHueckas  Omm3ocTh.  l3BieueHue
CTPYKTYpUpOBaHHOW HH(pOpMaluu U3 Tekcta. HelipoceTeBble MOIX0 b
B o0sactu NLP
2 Tpanchopmepsr u LLM Apxurekrtypa Tpancopmepa. TpanchopMepsl B JUCKPUMUHATHBHBIX U
reHepaTUBHBIX 3ajJa4yax. Ajanrtaius M IOCT-O0y4YeHHE OOJIbIIUX
SI3BIKOBBIX MOJEJIEH
3 [Ipuknaguoit NLP [Houck u pamxupoBanue. OCHOBBl METOAOB JOMOJHEHHON I'e€Hepaluu
(RAG). Onenka kadectBa B obnmactd NLP. Onrummsanus OoNbIIHX
SI3BIKOBBIX MoJiensax NLP-cucteMsl.

DNEeKTPOHHBIA JOKYMEHT




5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

OcHnognas numepamypa:

1. beccmeptubiii, . A. HHTemnekTyallbHbIE CHCTEMBI : Y4€OHHUK W TMPAKTHKYM IS
cpenHero npodeccruoHabHOTO oOpaszoBanus / M. A. beccmeprtheiii, A. b. Hyrymanosa, A. B.
[TnatonoB. — 2-¢ m3a. — MockBa : MzpmarensctBo IOpaiit, 2026. — 250 c. —
(ITpodeccuonansuoe odpazoanue). — ISBN 978-5-534-20730-9. — TekcT : a5eKTpOHHBIN //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/586775.

2. Kpesenxkuii, A. B. OCHOBBI TEXHOJIOTHI HICKYCCTBEHHOTO MHTEIIEKTA | ydeOHOe mocodue
/ A. B. Kpepeukuii, H. . Poxenrosa, 0. A. UnatoB ; mox obmr. pea. A. B. Kpeserkoro. -
Momkap-Oia : TToBOIKCKHIT TOCY1apCTBEHHbII TEXHOIOTHYeCK il yHuBepeuTet, 2023. - 272 . -
ISBN 978-5-8158-2358-7. - Texct : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2133953.

Jlononnumensnaa numepamypa:

1. Ilmaronos, A. B. MamunHoe oO0y4eHue : yueOHuK 1y By30B / A. B. [InmaronoB. — 2-¢
u3ll. — Mocksa : U3narensctBo FOpaiit, 2026. — 78 c. — (Bricuiee o6pazoBanue). — ISBN 978-
5-534-22200-5. — TekcT : anextponHbi // OOpazoBatenbHas miatdopma IOpaiit [cait]. —
URL: https://urait.ru/bcode/600893.

2. T'acanos, D. 3. VMHTemIeKTyanbHbIE CUCTEMBL. TeopHs XpaHEHUS U MOUCKa HHPOPMAITIH
: yueOHuk juis By3oB / O. D. 'acanos, B. b. Kynpssues. — 2-e u3j., ucnp. u gorm. — MOCKBa :
WznatenbctBo FOpaiit, 2026. — 271 ¢. — (Briciiee oOpazoBanue). — ISBN 978-5-534-08684-3.
— Tekcr : onexktponHbli // OOpa3zoBatenbHas matdopma [Opaiit [caitit]. — URL:
https://urait.ru/bcode/584574.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHWYECKOH 0a30if, COOTBETCTBYIOLICH
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IPaBUIaM U HOpMaM U OOECIeunBaroliell MpoBEeIEHNE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCLUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW M Hay4yHO-
HCCJIEIOBATENBCKOM paboT 00ydarouxcsl, IPelyCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHust, KOTOpPBIE MPEICTABIAIOT COO0N yueOHbIE ayAUTOPUU JISl IPOBEICHUS 3aHATHHA
JEKIMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYEeCKOro) THIA, TPYIINOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIbTAIUH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOoThl M IOMEUIEHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomemeHns: yKOMIUIEKTOBAaHbI CIIEUAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYy4YEHUs, CIYyXallUMU JJIsl MpeACcTaBlIeHusl y4eOHOoM
uHpopManuu OOJIBIION ayTUTOPUH.

N3ydeHne AuCUMILTMHBI (MOIYJIs1) 0OOeCeunBaeTcsl B yUeOHbIX ayAUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;
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—  MEXaHUYECKUMHU KaJbKYJIATOPAMH;

— CIeNUaTu3UPOBAHHBIM 000PYI0BAaHUEM, BKIIFOYAs IEMOHCTPAIMOHHOE 000PYyTI0BaHUE.

[TomemeHust 11k CAMOCTOATEIBHOM paOOTHI 00YJAIOIIMXCS, B TOM YHCIIE IPUCIIOCOOICHHBIE
JUIS. MUCIOJIb30BaHUSl WHBAJIUJAMH W JIMIIAMUA C OTPAHUYCHHBIMH BO3MOXHOCTSMHU 370pPOBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
obecrieueHHeM  JOCTyNa B JJICKTPOHHYI  HMH(GOPMAIIMOHHO-00pa30BaTEebHYIO  Cpeay
YHusepcurera.

OO0yyarmumMcs MpeaoCTaBIseTcss JOCTyn (B TOM 4YHCIE YAAJICHHBIH) K pecypcam
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «HTepHET», JIeKTPOHHBIM pecypcaMm (B TOM
YHUCJIE JJIGKTPOHHBIM OHOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(eCcCHOHATBHBIM 0Oa3aM
JAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM):

Ne HaunmMeHoBaHue noprasna Ccpblika
(M3naHus, Kypca, 1I0KyMeHTa)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OoubmoTeKa
2. Basa gausbix mus | T-cienuanucTos https://habr.com
3. | baza mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmaneHbIi cailT MUHHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oopasoBanus Poccuiickoit @eneparum

5. | ®enepanbheiii moprai «Poccuiickoe oopazosanue" | https://www.edu.ru/

6. | Mudopmanuonnas cucrema "Eannoe okHo nocryma | http://window.edu.ru/
K 00pa3oBaTelbHEIM pecypcam"

7. | Enunas xomnekims nudposix oOpazoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®denepanbHblii IEHTP HHPOPMALMOHHO - http://fcior.edu.ru/
00pa30BaTeIbHBIX PECYPCOB

[lepeuenr WH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3oBaTeNbHOrO MpoIiecca 1Mo AUCIUIUINHE (MOIYJII0), B TOM YHCIIE KOMIUIEKT JTUIIEH3MOHHOTO
IpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccHoHanbHble 0a3bl  JaHHBIX U
MH(OpPMalLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIpousBoacreo JInnensuonnoe / cBOGOIHO
pacnpocTpaHsieMoe

OnepanMoHHBbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | muuensnonnoe
Bpay3zepsbI:
SAnnexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0exHOe JIIEH3HOHHOE
TeXstudio 3apyOexHoe CBOOOIHO pacIpoCTpaHsieMoe
Adobe Acrobat Reader 3apyOexHoe CBOOOIHO pacIpoCTpaHsieMoe
IporpamMmHoe oGecniedyeHue 15l IVIAHMPOBAHNUS M Y4eTa BPEMEHM:
Toggle app | 3apy0OeKHOe | CBOOOIHO PAaCIPOCTPAHAECMOE
CucteMsbl ynpapjeHHs] TPOeKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nuuensuonnoe
Cucrtembl ynpapjeHus1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nmuuensnonHoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exmnoe | nuuensuonnoe

CHpaBO‘lHO-HpaBOBbIe CUCTEMBI:
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KOHCYJ'H:TaHTHJ'IIOCZ CIIPpaBOYHO-IIpaBOBas OTCYCCTBCHHOC JIMICH3MOHHOC
CUCTCMA

CpencrBa aHTUBHPYCHOIM 32l ThHI:

Kaspersky Endpoint Security amst 6usneca OTEYECTBECHHOE JUIEH3UOHHOE
Cranpmapraeiii Russian Edition

Cpenbl pa3padoTkm:

Visual Studio Code 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOexKHOE CBOOOHO pacIpOCTpaHsIEeMOe
Anaconda 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIEMOe
Robotic Operating System 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Google Colaboratory 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
IlakeThl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpoCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Cucrtembl ynpaJjieHust ouoanorpaduyeckoii uHgopmanmeii:

Zotero | 3apyOeKHOE | CBOOOJTHO pacIpoCTpaHsIeMOoe
CepBHCHI B CITYKOBI:

Bind 3apyOeKHOE CBOOOIHO PacIpOCTpaHsIEMOe
Docker 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe

7. Metoan4yecKue  OlleHOYHbIe MATEPHAJIbI
MeToauyeckne yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B mnpomecce usyuenus mucruruiibl (Moaynsi) «OOpaboTka €CTeCTBEHHOTO SI3bIKa» B
pamMKax TEKYIIEero KOHTPOJIS YCIEBAEMOCTH HCIIONB3YIOTCS TaKWe BHIBI yUeOHOW pabOThI, Kak
JEKIMH, CEMUHAPbI U JOMAIHUE 3a/IaHUs], TECTHI, a TAKXKE Pa3JIMYHbIC BUIbl CAMOCTOSTEIbHOU
paboThl O0y4aroImMXCA MO 3aJaHUI0 TPENOoJaBaTelisd, HalpaBJICHHBICE HA DPA3BUTHE HABHIKOB
npohecCHOHANBFHOM JIEKCUKH, 3aKpEIUIeHnEe MPAKTUYECKUX MPOo(hecCHOHATBHBIX KOMIETEHIINH,
MOOIIPEHNE UHUITUATHB.

Jlexyus — cuUCTEeMaTHYeCcKoe, IOCJIEI0BATEIbHOE, MOHOJOTHUYECKOE  M3JI0KEHHUE
nperno/iaBaTeseM yueOHOTo MaTepuraa, Kak MpaBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIyeTCS BECTH KOHCHEKT JIEKIUI: KpaTKO U CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC WIEH, BBIBOJBI M OOOOIICHUS JIEKIMW; BBIIENATH BaXXHBIE MBICIH,
KJIIOYEBbIE CJIOBa U TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHI MM MaTepuabl, KOTOpHIE
BBI3BIBAIOT 3aTPYIHEHHS, U MOMBITAThCS HAWNTH OTBETHI B PEKOMEHI0BaHHOM nuTeparype. Eciu
pa3oOpaThCsi B MaTepuane He YAaercs, CleAyeT cOpMYIMpPOBaTh BONPOC M 3aJaThb €ro
NPETo/IaBaTeI0 Ha KOHCYJIBTAI[MH WM BO BPEMSI CEMUHAPCKOTO (TIPAKTUYECKOTO) 3aHSTHSL.

Cemunap — 310 (hopMa y4eOHON NeATETbHOCTH, MPOBOANMAS B yUeOHOM 3aBEJCHUU MOJ
PYKOBOJICTBOM IpemojaBaTelisi, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSX,
NPaKTUYECKHX 3a/IaHUSAX U IPYTUX (popMax B3aMMOJEHCTBHSL.

Jlns ycrienrHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMHM MaTepHajaMH, YTOObI MMETh BO3MOXHOCTb AKTHBHO YYaCTBOBATh B
oOcyxaeHuu. Takxe MOoJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU ISl OOCYKIEHUS, YTO IMOMOKET
ri1y0Ke MOHATh MaTepHuaj U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Jomawnee 3a0anue — HabOP 3a1a4 1O TEMaM HEJICIIH.

[Ipu pabore Hajx JOMAIIHUMHM 33/JaHUSIMH  BaXKHO BHUMATEJIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMU U CPOKaMH BBINOJIHEHUs. PekoMeHyercss pa3douBaTh 3aJaHUs Ha ATarmbl, YTOObI
u30exaTh MEperpy3ku M Jydllle yCBOUTH Marepuai. lcrosb30BaTh pa3iuyHble MCTOYHUKH
uH(pOopMalnu, BKI0Yasi y4eOHUKH U OHJIAH-PeCypChl, AJid 0ojiee rTyOOKOro MOHUMaHUS TEMBI.

DNEeKTPOHHBIA JOKYMEHT




Tecm — ocobas ¢dopma TpoBepkr 3HaHUU. [IpOBOAMTCS TOCIE OCBOCHHS OIHOW WIIH
HCCKOJIBKHUX TEM U CBUACTCILCTBYCT O KAaUYCCTBC INOHHMMAHUSA OCHOBHBIX HOHATUH HU3y4acMoro
MaTepuana. TecToBble 3alaHus COCTABJIEHbI K KJIIOUYEBBIM MOHSTHUSIM, OCHOBHBIM pa3JeiiaM,
BAXKHBIM TCPMHUHOJIOTHYCCKUM KATCTOPUAM H3y‘-IEl€MOfI JUCHUITIIUHBI (MOI[y.]ISI).

Jl71s MOATOTOBKM K TeCTy HEOOXOAMMO 3HATh TEPMUHOJIOTUYECKUI amnmapaT AUCLUILIMHBI
(MOmyIs), TOHUMATh CMBICI HAYYHBIX KATETOPUNA U YMETh UX UCIIOJIb30BaTh B MPO(HECCHOHAILHON
Jekcuke. BrnajeHue MOHATHIHBIM amnmapaToM, BKJIIOUYEHHBIM B TECTOBBIE 3a/laHUs, MO3BOJISIET
NPErnoAaBaTeNlto  ObICTPO  MPOBEPUTH  YPOBEHb  TMOHMMAHUS  CTYJCHTAMU  BaKHBIX
METOJIOJIOTUYECKUX KAaTeTOpUH.

Copegnoganue — OPraHM30BaHHOE MEPONPHUATHE, B paMKaxX KOTOPOrO YYaCTHHUKHU
COMEPHUYAIOT APYr C JAPYroM JUid JOCTH)KCHUS OINpEACNICHHOW IIeNid, NEMOHCTPHUPYS CBOU
HABBIKH, 3HAHUS WU CTIOCOOHOCTH B 33JIaHHOM 0OJIACTH.

bonycuvie 6annet — 370 OLEHKH, KOTOPbIE CTYAEHTHl MOTYT IOJIYYUTh 3a BBIIIOJHEHHE
JOITOJIHUTECIIbHBIX 3aﬂaHHﬁ.

@®opmar OOHYCHBIX Oa/UIOB I03BOJIAET CTYAEHTAM YJIY4IIUTh OOLIYI0 OLEHKY IO
JUCHUTUTHHE (MOYJII0) M CTUMYJIMPYET YIyOJIeHHOE H3ydeHHEe MaTepuaa.

Camocmosmenvnas paboma — paboTa CTYJEHTOB, HaIpaBICHHAs Ha YIIIyOJEHHOE
U3y4eHHE OTICIBHBIX TEM M BOIPOCOB YIeOHOW JUCIUTUIMHBI (MOIYIIS).

B nporuecce camoctosTenbsHON paboThI CTYAECHTHI B3aUMOJIEHCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHrajaMH P MUHUMAIFHOM YYaCTHHU MPEToiaBaTels. 3a1aun CTyIeHTa BKIIOYAOT paboTy
C KOHCIEKTaMH JIeKIui (00paboTka TeKCTa), MIOBTOPHOE U3yYeHUE YUEOHBIX MAaTEepUAIOB IJIAHOB
¥ TE3MCOB OTBETOB, U3YUEHHUE JIOMOJHUTEIBHBIX TEM, BHIIIOJHEHUE YI€OHO-UCCIIEAOBATEIBCKUX
3alaHUU U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHUIIJIMHE (MOI[y.TIlO)

Kpurtepun nosnyyenusi ypoBHsi M OlleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucuuIuinHe (MoayJo) «O0padoTKka ecTeCTBEHHOI0 I3bIKA»

OneHuBaHue YpoBHSA Y4€OHBIX JOCTIXKEHUN, OOyYarOMIMXCs MO TUCIUIUIMHE (MOIYIIO),
OCYIIIECTBIISIETCS B BUJE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEXYTOUYHOM aTTeCTalliH.

IIpomexyTouHasi aTrecTamusi MO AUCUUIUIMHE (MOAYJIO) OCyIIecTBIseTcs B (opme
9K3ameHa, Ipy 3TOM MPOBOJUTCS OLIEHKA KOMITETEHIINH, c(hOPMUPOBAHHBIX 10 TUCHUIUINHE.

Jns oueHMBaHUSA TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEKYTOYHOM aTTeCcTaluu
UCIIONB3YETCS IecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHON
NATUOAIIILHOM IIKAJION CeayoM 00pa3oM, €ciIi MHOE HE yKa3aHo B CHil1a0yce NUCHUIUIMHBL:

Jecarudannbuas IlsTndanabHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OLICHKA OIICHKA AUCHHILVINHE (MOYJII0)
10 OT1immyHO CTyaeHT TOJHOCTBIO BIIAJICET 3HAHUSAMH, W3JIOKCHHBIMU B
9 OTIMYHO paboueil mporpamme, U rIyOOKO OCMBICISET AucUUIUTUHY. OH

8 OTIMYHO CaMOCTOSITENTLHO W JIOTUYECKH ITOCIIEA0BATEIIEHO OTBEYAET Ha
BCE BOIIPOCHI, aKIECHTHPYS BHUMaHHE Ha HauW0O0JIEe BaXKHOM.
YMeeT aHaIM3WpPOBaTh, CpaBHUBATh, KIACCH(UIIUPOBATH,
0000maTh,  KOHKPETHU3WPOBaTH W  CHCTEMATH3MPOBATH
M3YYCHHBIM MaTepual, BbIACISAS KIIOYEBbIE MOMEHTHI U
yCTaHaBNIUBasi  MPUYMHHO-CIICJICTBEHHBIE  CBs3u.  YeTko

(GopMyJIIpyeT OTBETHI, YBEPEHHO MHTEPIIPETUPYET PE3YIIbTATHI

AHAJIU30B U APYTrux HCCJ'IC,Z[OBaHPIﬁ, a TaKiKC peHIacT CJOKHBIC
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JlecaTnoanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
AUCUHUIJINHE (MOIYJIIO)

3anayu. CTyIEHT XOPOIIO 3HAKOM C METOJIAMU HCCIEIOBAHMUS,
HEOOXOJUMBIMHU JUIA TPAKTUYECKON NEATENbHOCTH, U YMEET
CBSI3BIBATh TCOPCTHUYCCKUE ACTICKTHI JUCIUIUIMHBI (MOIYJIs) C
MPaKTUYECKUMU 3a/1a4yaMHu.

Xoporiio

Xoporiio

CryneHt oOnajgaer 3HAHWSIMH IpEIMETa IMOYTH B TOJIHOM
o0beMe pabodeil mporpaMMbl B CaMOCTOSITEIIBHO, JIOTHYECKH
MOCJIEe0BAaTEIFHO U BCECTOPOHHE OTBEYAET Ha BCE BOMPOCHI,
aKIEHTUPYS BHUMaHUE Ha HanOoJee 3HaYUMbIX MOMeHTaX. OH
yMEeT aHaJIM3UPOBaTh, CPAaBHUBATh, KIACCU(PHUIIMPOBATS,
0000maTh,  KOHKPETH3UPOBAaTb M  CHCTEMATH3UPOBATH
W3yYCHHBIH MaTepHal, BBIJENsAs €ro KIYeBbIe ACMEKThl U
yCTaHaBIIMBAs MPUYMHHO-CJICICTBEHHBIC CBsi3U. DopmynupyeT
CBOM OTBETHI, YBEPECHHO WHTEPNPETUPYET PE3yIbTATHI
aHAJIM30B U JIPYTHX UCCIICOBAHUH, a TAKKE PEIIAeT CI0XKHBIC
cUTyaroHHbIe 3a1a4i. CTyIeHT XOPOIIO 3HAKOM C METOIaMHU
UCCIICIOBAHUS,  HEOOXOAMMBIMH  JUIi  TPAKTHUCCKOU
ACATCIIBHOCTHU, U YMCCT CBA3bBIBATH TCOPCTHUUCCKHC ACIICKThI
npeaMeTa ¢ MPaKTHUECKUMH 331a4aMH.

'Y 1OBIETBOPUTENBHO

'Y 1OBIETBOPUTENBHO

Crynent oOnamaer 0a30BBIMH 3HAaHUSMHU MO JHUCIUILINHE
(MOMYyITI0), HO UCIIBITHIBAET TPYAHOCTH MIPU CAMOCTOSTEIHHBIX
OTBETaX W HCIIONB3YeT HETOYHbIe (OpMyITupoBKH. B Xoze
OTBETOB OH JIOMYCKAET OIIMOKH, KACAIOIINECs CYTH BOIIPOCOB.
CryneHt crnocoOeH pemaTh TOJIBKO caMble TPOCThIE 3a/1aud U
BIaJiceT  JIIIb  MHHAMAIBHBIM  Ha0OpOM  METOJOB
WCCJIEIOBAHNSI.

He cnan

He cnan

He cnan

CryneHT He oBiazien 00sA3aTeTbHEIM MUHUMYMOM 3HAaHUN TI0
MPEIMETY MU HE MOXKET OTBETUTh Ha BOINPOCHI, HNAXE €CId
MpPENoJAaBaTeNlb  3a4acT  JOIOJIHUTENIbHBIE  HABOISIINE
BOIIPOCHI.

I[I/ICI_II/IHJ'II/IHS. (MO,Z[y.]'IL) «O6pa60TKa C€CTCCTBCHHOT'O A3bIKa» OLCHUBACTCA CIICAYIOIIHUM

obpazoM:
AKTHBHOCTH Bec |KoauuyecTtBo Onucanue

Homamnnue 3amanus | 40% 5 HaGop 3aia4 o remam HeJenu

Tecr 30% 15 ®dopma IpoBEpKH 3HAHUI CTYACHTOB Yepe3 OTBETHI HA
BOITPOCHI C BEIOOPOM M3 HECKOJIBKUX BAPHAHTOB OTBETOB

DK3aMeH 30% 1 IMuceMeHHast WM yCTHasE paboTa HaJl 3a1aHUeM,
HAaIpaBJICHHBIM Ha IIPOBEPKY MOIYYSHHBIX 3HAHUH U
HAaBBIKOB I10 JTUCIHILTHHE (MOYJITIO)

B paMKax U3yudCHUA JUCHUTIIINHBI (MOI[}/'JBI) BO3MOJXHO ITOJTYYCHUC 6OHYCHBIX 0aJioB.

®opmysa pacyéra HWTOrOBOH OLEHKH MO AWCHHMILUIMHe (Moayaw) «O0pabdorka
ecTecTBEeHHOTo0 s3bika»: «0,4 X cpenHee 3a gomarnraue 3aaanus + 0,3 X cpeanee 3a Tectol + 0,3

X DK3aMeH.

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIMXCS 110 JMCHHUIINHE (MOLYJII0)
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I[IpumepHbIe TOMaLIHUeE 32IAHUS

JomamHee 3a1anue 1.

3aganue 1.

1. OObscHuTe, uYTO Takoe LHUPPOBON TEKCT W OMNHUIIUTE OCHOBHBIE JTambl €ro
npenoOpaboTKU: TOKEHU3AIUs, HOPMAJIU3allks, y1aJIeHUe CTOI-CIIOB.

2. Peamusyiite Ha Python maifruraitH mpenoOpaboOTKM TeKcTa i Habopa KOPOTKHX
0T13bIBOB (Hampumep, u3 IMDb unu Yelp) ¢ ucrionszoBannem 6ubmmnotex nltk nimm spaCy.

3. IlpoBeaurte aHanu3: CpaBHUTE KOJIMYECTBO TOKEHOB J0 U IOCTE MpenoOpadoOTKH,
BU3YaIIM3UPYITE CaMble YaCTOTHBIE CIIOBA.

3ananmue 2.

1. OmnumuTre, Kak TEKCT MOXET ObITh MPEACTaBICH B BHUJEC BEKTOPOB: MeToqnl Bag-of-
Words, TF-IDF, asmoeqnuuru (Word2Vec, GloVe).

2. PeanusyiiTe BbIYHMCIEHHE CXOACTBa Mexay TekcTamu c¢ nomoulpto TF-IDF wu
KOCUHYCHOM Mephl. [IpoTecTupyiite Ha mapax npeanokeHui (oXoKue/pa3Hole).

3. IIpoBeamte OSKCIEPHMEHT: CpaBHHUTE pE3yJIbTaThl CEMAaHTHYECKOTO TIOMCKa C
ucnons3zoBanueM TF-IDF u npenoOy4eHHbx smMOeiMHIOB (Hanpumep, sentence-transformers).
IIpokOMMEHTUPYHTE pa3INYUSL.

3aganmue 3.

1. Onummte 3amayy U3BJICYEHHS CTPYKTYPHUPOBAaHHOW uHMOpManuu U3 TeEKcTa
(Hampumep, u3BIeYeHHE UMEH, J1aT, OPraHU3alni).

2. Peanusyiite uzBneueHne nMeHoBaHHbIX cymHocTeil (NER) ¢ ncnonb3oBanueM moaenu
spaCy unm transformers Ha HaOOpe HOBOCTHBIX TEKCTOB.

3. OueHutre TOYHOCTH H3BJICYCHHS Bpy4YHYl0 Ha 10 mpumepax, NpoaHATU3UPYHTE
TUMHUYHBIE OITUOKH.

JlomamHee 3ajaHue 2.

3aganue 1.

1. OObscuute apxurektypy TpaHcdopmepa: Mmexanu3m BHuManus, multi-head attention,
MO3HUILIMOHHBIE KOJAUPOBKH.

2. Cpasuure osukoxepusie (BERT), nexomepubie (GPT) wu encoder-decoder (T5)
ApPXUTEKTYPHI: B KAKWX 33/1a4axX KaXKaas U3 HUX MpUMEHseTCs?

3. BusyamusupyiiTe Beca BHMMaHus B npenoOyueHHON Monenu (Hampumep, BERT) c
nomotnbio 6nbnuoTeku BertViz Ha mpuMepe mpocToro npeaioKeHusI.

3aganue 2.

1. MW3yuute moaxoibl K ajanTaluy OOJBIIMX SI3BIKOBBIX Mojenei: fine-tuning, prompt
tuning, LoRA.

2. Bwibepure moaens (Hanpumep, distilbert-base-uncased i bloomz) u goo0yuunTe e€ Ha
3ajaue kimaccudukanuum TekctoB (Hampumep, SST-2) ¢ wucnombszoBanueM Hugging Face
Transformers.

3. CpaBHHUTE KauecTBO 0 U IMOCJe JT000YUYEHHUs, ONMUIINTE UCIONb3yeMbIH NamiaiH u
THIIepIIapaMeTphl.

3aganmue 3.

1. Peanu3yiiTe TeHepalnio TEKCTa ¢ MOMOINbI0 Tpenodyuennoit LLM (manpumep, gpt2,
Llama-3-8b uepe3 Hugging Face).

2. IlpoBeaure >KCIEPUMEHT C pa3HBIMHU cTpaTerusMu renepauuu: greedy, beam search,
sampling (c pa3HbiMu temperature, top_k, top_p).
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3. IIpoanamusupyiiTe, Kak mapaMeTphl BIHUSIOT HAa pa3HOOOpa3ne U Ka4eCTBO TeHEPAIIHH.

JomainHee 3a1anue 3.

3ananue 1.

1. Onumwure npuHIUI pabOThl CHUCTEM CEMAaHTUYECKOrO TIOUCKA: HHJIEKcallus,
AMOEIIMHT Y, TTOUCK MO BEKTOPaM.

2. PeamusyiiTe npocToil TOMCKOBBIA JBMKOK Ha OCHOBE HMOCIIMHTOB (sentence-
transformers) /st Habopa TOKYMEHTOB (HarpuMep, aOCTPAKThI HAYYHBIX CTATeH).

3. Omnenurte KauecTBO MOUCKA: IPOBEPHTE, HACKOJIBKO PEIEBAHTHBI TOI-3 pe3ysbTaTa JJs
HECKOJIbKUX 3aIPOCOB.

3aganue 2.

1. OOwbsicaute koHIeniuio aononHeHHo reHepauun (RAG): kak BHEUIHUE [1aHHbBIC
UCIIOJIB3YIOTCS JUIsl YyUIlEHUS TeHEpaliu.

2. Peammsyiite npoctyro RAG-cucremy: UCTIONB3yiTe BEKTOPHBIN MOMCK [T H3BICUCHHUS
koHTekcTa 1 LLM (nanmpumep, gpt-3.5-turbo unu Llama-3) ans reneparuu otsera.

3. Ilpotectupyiite Ha Bompocax, TpeOyOIIUX 3HaHUN BHE Monenu (Hampumep, "Kakue
Mepbl ObutH TpUHATHL HAa G7 B 2023 roxy?"). CpaBHUTE OTBETHI C U 6€3 KOHTEKCTA.

3amanmue 3.

1. Onwumwure xatoueBbie MmeTpuku orieHKH NLP-mozneneit: Tounocts, F1, BLEU, ROUGE,
perplexity, a Takke coBpeMenHbie moaxo sl (LLM-as-a-Judge).

2. Bribepure 3amauy (Hanmpumep, CyMMapu3anus) ¥ OLEHHUTE JBa BapuaHTa BBIXO/A
MOJIEJIU 110 HECKOJIBKUM METPUKaM.

3. IlpoBeauTte aHan3: CpaBHUTE aBTOMATUYECKUE METPUKHU C CYObEKTHBHOM OLIEHKOH (110
mkajne 1-5). Cuenaiite BBIBOJ O HAAEKHOCTH METPHK.

IIpuMepHbIe 3a1aHuA I TECTA
Tect 1.

Bonpoc 1.
UTo U3 MepeuncaeHHOTO SBISETCS OCHOBHOM 11€JIbI0 TOKEHU3AIUN?
A. YMeHbllIeHHE pa3Mepa TEKCTa
B. IIpeobpazoBanue TekcTa B MOCIEA0BATEILHOCTh YUCIOBBIX BEKTOPOB
C. Pa3buenue TekcTa Ha CJIOBa, OJICIIOBA WM CUMBOJIBI
D. Y anenue cTon-cioB U MyHKTyaluu
Ortger: C.
Bomnpoc 2.
Kakoli meToz mpencTaBiaeHus TEKCTAa YUUTHIBAET YacTOTY CJIOBA B JOKYMEHTE M €r0 PEeIKOCTh B
KopIryce?
A. Bag-of-Words
B. One-Hot Encoding
C. TF-IDF
D. Word2Vec
Ortger: C.
Bomnpoc 3.
Yro Takoe sMOeIUHT ciI0Ba?
A. CrnoBapHas CTaThsl U3 BUKUIIEIUN
B. UucioBoi BEKTOp, MPEACTABISIONINM CEMAaHTUKY CJIOBA
C. Unnekc crmoBa B cioBape
D. Yacrora cinoBa B TeKCTe
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Ortser: B.
Bomnpoc 4.
Kaxkoit u3 ciieyronmx moIxo/10B Mo3BOJISIET ONPEACINUTh, YTO CioBa "aBTOMOOMWIB" 1 "MamHa"
OJIM3KH 110 CMBICITY?
A. TF-IDF
B. OM6eaunru (nanpumep, Word2Vec unu Sentence-BERT)
C. One-Hot Encoding
D. Iloacuét cuMBOJIOB
Ortser: B.
Bompoc S.
Kakas 3amaua 3akiro4aeTcsi B U3BJICUCHUHM UMEH, JIaT M OPraHU3alluid U3 TeKCTa?
A. Cymmapu3zarus
B. Kimaccudukanms texcra
C. U3Bneuenne nmeHoBaHHbIX cymHocTed (NER)
D. MamuHHbIi IepeBo/I
Ortser: C.

Tect 2.

Bonpoc 1.
UYro sBisieTcs KIIIOUEBO uieell MexaHn3Ma BHUMaHus B apxuTekrype Tpanchopmepa?
A. Yuét Bcex 0B B [IOCJIE0BATEILHOCTU IIPU BBIYUCICHUH NIPEACTABICHUS KaX/10T0
CJIOBa
B. Hcnonp30Banue peKyppeHTHBIX CBA3EH MEXAY TOKEHAMU
C. Knaccuduxkanus clioB 0 4acTSIM peuu
D. Ilpeobpa3zoBanue TeKCTa B H300paKeHUE
Otger: A.
Bonpoc 2.
Kakas apxurekrypa nucrnoisp3yercst B Mmoaenax tuna BERT?
A. Jlexonepnas (decoder-only)
B. Dukonepuas (encoder-only)
C. Encoder-decoder
D. CNN + RNN
Otger: B.
Bomnpoc 3.
Kaxkast Mozienp sIBIsIETCS MPUMEPOM T€HEPATUBHOM apXUTEKTYPHI C AEKOACPHOU CTPYKTYPOii?
A.T5
B. BERT
C. RoBERTa
D. GPT-3
Ortger: D.
Bomnpoc 4.
Yro takoe fine-tuning A3bIK0BOM MoJIeN?
A. I'eHepanys TEKCTa C MCHOJIb30BaHUEM ITPOMIITOB
B. O0Oyuenue Mozienu ¢ HyJisi HA HOBOM KOpIyce
C. NooOyuenue npeaoOy4eHHOM MOJIEIH Ha 3a/1a4€ ¢ Pa3MEUEHHBIMHU JTaHHBIMU
D. N3Bneuenue sMOoe I IMHTOB 63 00ydeHus
Ortser: C.
Bompoc S.
Kaxkoii meTon nmo3Bossiet agantupoBath LLM ¢ MEHbIIUM KOJIMYECTBOM MAPaMETPOB JJIs
0OHOBIIEHUS?
A. LoRA (Low-Rank Adaptation)
B. TF-IDF

DNEeKTPOHHBIA JOKYMEHT



C.PCA
D. Bag-of-Words

OrtgerT: A.
3ananHus AJs1 MPOMEKYTOYHOM ATTeCTAIUM MO IMCUUILIUHE (MOAYJII0)
Ne 3ananue OtBeTt Kommnerennus
n/n
1 Kaxk HaspIBaeTcs mporece pa3OneHus TeKCTa Ha TOKCHH3AITUS YK-1
OT/ENbHBIE CIIOBA WIIH MOJCIOBa?
2 Kax Ha3zpIBaeTcs MeTO MPEACTABICHHSI TEKCTA, TIPH TF-IDF YK-1
KOTOPOM YUUTBIBACTCSl YACTOTA CJIOBA B JIOKYMEHTE U
€ro peKocTh B Kopiyce?
3 Kax ma3eIBaeTcs 3amada U3BJICUCHUS UMEH, TaT U NER / u3Bneuenue VK-1
OpraHu3aIyi U3 Tekcra? MMEHOBAaHHBIX
CYUIHOCTEMN
4 Kak HazpIBaeTCs NOAX0[, TP KOTOPOM MO transfer learning / YK-1
oOyJaeTcs Ha OJTHOM 3ajjaue, a 3aTeM aIalTupyeTcs mojx | TpancdepHoe oOydeHHe
Apyryto?
5 | Kakoii Tun apxuTekTypsl Ucrionb3yroT Mojenu BERT u | sHkonepHas / encoder- YK-2
RoBERTa? only
6 Kakoit merox agantaimu LLM mo3BossieT 00HOBIIATH LoRA / Low-Rank VK-2
TOJIBKO HEOOJIBIIYIO YacTh apaMeTPOB? Adaptation
7 | Kaxoii komrnoneHT B RAG-cucTeme oTBeuaeT 3a IOUCK | BEKTOPHBII MOUCKOBHK / YK-2
PEIIEBaHTHOTO KOHTEKCTA? retriever
8 Kakoli mapameTp reHepanyiv KOHTPOJIUPYET Temreparypa / YK-2
pa3HO00pa3Ke BBIXOIHOTO TEKCTA? temperature
9 Kax Ha3bIBaeTCsl YMCIOBOI BEKTOP, MPEACTABIISIOIINIA AMOETHT / BEKTOPHOE OIIK-1
CMBICIJI CJIOBA WJIM TIPEJIIOKEHUSI? MpeJICTaBICHUE
10 Kak Ha3bpIBaeTCa METpHKa, U3MepsIomas OJI130CTh BLEU OIIK-1
CT€HEPHUPOBAHHOTO U STAJOHHOT'O TEKCTa Ha OCHOBE N-
rpamMm?
11 Kak Ha3piBaeTcs MmexaHu3M B TpaHchopmepe, BHUMaHue / self- OIIK-1
TIO3BOJISFONIMI Ka)KIOMY TOKEHY YUUTHIBAaTh BCE attention / MexaHu3M
ocTaJibHbIe? BHUMAaHHMs
12 Kak Ha3pIBaeTcs 3a1a4a, Mpu KOTOPOH MOJIENb SI3BIKOBOE OIIK-1
MpeICKa3bIBAET CIEAYIONIee CIIOBO B MO/JICIIUPOBAHNE
HIOCJIe/I0BATEIBHOCTH?
13 | Kak Ha3bIBaeTcst apXUTEKTypa, texamas B ocHose GPT? | nexonepnas / decoder- [IK-1
only
14 | Kak Ha3bIBaeTcs npoiiecc 1000ydeHHs Tpeo0ydeHHOM fine-tuning / [K-1
MO/JIEJIM Ha pa3MEUYEHHBIX JaHHBIX? noo0yueHue
15 Kax Ha3piBaeTcst MeTpuKa, U3MepSIOLIas KaueCTBO ROUGE [K-1
CyMMapH3aluy 4epe3 NepeceyeHne n-rpamMm?
16 Kaxk Ha3biBaeTcs moaxoa, mpu KOTOPOM KOHTEKCT RAG / nononaenHas T1IK-1
M3BJICKAETCs M3 BHEIIHEH 0a3bl mepe]| reHepanueii? reneparus / retrieval-
augmented generation
17 Kak HazpiBaeTCst METO yMEHBILEHHUS Pa3MEPHOCTU KBaHTOBaHHUE [K-2
BECOB MOJIEIU JUIsl yCKOpeHHs nH}pepeHca?
18 | Kakoii hopmart mo3BOJISET 3aMTyCKaTh MOJIEIH B Pa3HBIX ONNX [K-2
(peiiMBOpKax 6e3 mepenuchbIBaHUs Koja?
19 | Kak Ha3pIBaeTcs MOJIXOJ1 K OLIEHKE KauecTBa TeHepalui LLM-as-a-Judge [K-2
C MOMOIIIBIO JIPYTOH SI3BIKOBOI MOJ1e)n?
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Kaxoit ”HCTpYMEHT UCTIOIB3YETCs JIJIsi BEKTOPHOTO
rmoucka B cucremax RAG?

FAISS / Weaviate /
Pinecone / Chroma

[K-2
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