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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma nucturuinabl (Moayns) «O6paboTka ectectBeHHOTro si3bika (Natural
Language Processing) cocraBieHa B COOTBETCTBHH C (elepalbHbIM T'OCYAAPCTBECHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICHIETO OOpa30BaHHUs — MAarucTparypa IO HalpaBICHUIO
02.04.01 MaTtematuka U KOMIIBIOTEpHBIE HayKkH, poduis [IpukinagHoe MammHHOE 0OydeHUe,
YTBEP)KJICHHBIA TPUKa30oM MUHUCTEPCTBA HAyKW W BBICHIETO 0Opa3oBaHus Poccuiickoii
Oenepannu Ne 810 ot 23.08.2017 rona.

N3yuenune mucuurmimabl (Monynst) «O0paboTka ecrectBeHHOro sizbika (Natural Language
Processing) urpaer KIHOUYEBY0 pOJb B CO3JaHUM CHCTEM, KOTOPbIC MOTYT IOHHMAaTh M
TeHEPUPOBATH YEJIOBEYECKHM S3BIK, YTO OTKPHIBAET HOBBIC BO3MOXKHOCTH JUIS B3aMMOJICHCTBHS
MEXY JIFOJbMH U MallIHHaMU. JTa 00J1acTh 00ecTIeYnBaeT pa3BUTHE TEXHOJIOTHM, TAKMX KaK 4yat-
0O0THI, aBTOMAaTHYECKH MIEPEBOJ M aHATM3 HACTPOSHHI, KOTOPBIE CTAHOBSITCA Bee 00JIee BaXKHBIMU
B Pa3NUYHBIX cepax, BKIoUas OM3Hec, MEIUIUHY U 00pa3oBaHHE.

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
[TpuknagHOe MalIMHHOE O0YYCHHUE U BXOJUT B 00s13aTeIbHYIO YacTh bioka 1.

JucuuruimHa (MOJIyI1b) H3ydaeTcs Ha 2 Kypee B 4 ceMecTpe, JOCTYITHA JJIsl IPOXOXKICHUS TIPU
YCIIOBUH YCIIEUTHOTO 3aBEPIICHUsT TUCUUIUTIHEI (Moaysi) «I mybokoe obyuenue (Deep Learning)».

Heap wu3yyeHuss AMCHMIUVIMHBI (MOAYJA). MpUOOpETEHUE 3HAHUH M HAaBBIKOB,
HEOOXOIUMBIX Il Pa3pabOTKH M TNPUMEHEHHUsS] TEXHOJIOTUM, MO3BOJSIOLIMX KOMIIBIOTEpaM
AHAIN3UPOBATh, NIOHMMATb M B3aHMOJEHCTBOBAaTb C YEJIOBEYECKUM SA3BIKOM B Pa3IMUYHBIX
KOHTEKCTaX.

3agayun u3y4eHust JMCUUILIMHBI (MOAYJISA):

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

— OCBOMTb MOJXOJIbl K PELICHUIO OCHOBHBIX MpoOsieM B 00acTu 00pabOTKH SI3BIKOB,
BKJIIOYAsl KaTErOPHU3alMIo0 JOKYMEHTOB, BbIIEJICHUE KIIFOUEBBIX (PAKTOB, MAPKUPOBKY
DJIEMEHTOB U CUHTE3 HOBBIX TEKCTOB;

— TO3HAKOMMTHCSA C TEXHOJIOTMSAMHM aJalTallid TOTOBBIX S3BIKOBBIX MOJAENEH s
crenn(uyIecKux 3a1a4 aHaIu3a eCTECTBEHHOIO SI3bIKa,;

— Pa3BUTh HABBIKM M3MepeHHs Y(PPEKTUBHOCTH U OOBSCHEHUS MOBEJCHUS MOJENEH B
KOHTEKCTE pa3IMUHBIX ClieHapueB 00pabOTKHU TEKCTa,

— HCCIE0BATh CIIOCO0bI OOBbETMHEHNUS SI3IKOBBIX MOJIENIEH ¢ BHEITHUMH UCTOYHHUKAMU
uHpOpMalUK 7S YIy4LIeHUs TeHepallui OTBETOB.

B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOYJIfA) 00YYAKOIUMIACS T0JIKEH:

3Hamy:

— OCHOBHBIE 337]auu 00JIacTH OOpPaOOTKH €CTECTBEHHOTO S3bIKa M THUIIBI TEKCTOBBIX
JTAHHBIX;

— TMPUHIUIBI TOKEHU3AI[UN U BEKTOPHBIX MPEACTaBIEHUN TEKCTa;

— 0a30BbIe UJEU S3BIKOBOIO MOJEIMPOBAHHUS, MEXaHW3Ma BHUMAHUS, apXUTEKTYpPbI
Tpancdopmep, SHKOJIEPHBIX U IEKOJIEPHBIX MOJIENeH;
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a3y MEXITY MPOMIITUHTOM, O0yUYE€HHUEM C YUUTEIIEM, aIallTallueH 1Mo IOMEH 1
MOJAXO0JaMH C IMPUBJICYCHUEM BHEIITHUX 3HAHWA;

MPUHITUIIBI IOCTPOCHUSI CUCTEM C JIONOJIHEHHOW TeHepaluei, METPUKHA KauyecTBa B
0o0sacTsax 00pabOTKH ECTECTBEHHOTO S3bIKa, OOJBIINOW S3BIKOBOM MOJCITH H
TeHEpAIH C PaCITUPEHHBIM ITOMCKOM;

OCHOBHBIC OTPaHUYEHHUS, PHUCKHU, MOAXOABl K YCKOPEHHIO U OOECICUEHHUIO
HanéxHocTH NLP-cucreM.

ymembw:

dbopmynupoBarh NLP-3amady, BbIOMpaTh mnoaxonsmuidi OeW3imaiiH W METPUKH
KayecTBa,

CTPOUTH U OLICHUBATh CUCTEMY TEKCTOBOM Kilaccu(UKAIINH;

NPUMEHSTH SMOCSITMHTH JJIs1 CEMAaHTUYECKOTO ITOMCKA M aHaTTN3a OJIN30CTH TEKCTOB;
U3BJIEKATh CTPYKTYPUPOBAHHYIO HH(GOPMAIUIO U3 TEKCTOB MO 33JaHHON CXEeME;
000yYaTh ¢ yUUTENIEeM SHKOAEP-MOJIEIH JIsl IPUKIIAIHBIX 3a]1a4;

IIPOEKTUPOBATh MPOCTON MAUIUIAWH C JOIOJIHEHHOM Ir'eHepaluen;

IPOBOAMTH aHAJIM3 OLIMOOK, CpaBHUBaThb aJbTEPHATUBHBIE pPELICHUS U
000CHOBBIBATh BBIOOP MOJIEIH, METPHUK M apXUTEKTYPHI O] OTPaHUYCHHUS 3a/1a4H.

énaoems:

6azoBeiM ctekoMm SI1 Python B obGnact NLP: ¢peiimBopku pandas, scikit-learn,
Hugging Face Transformers/Datasets, sentence-transformers, PyTorch Ha ypoBHe
3ammycKa M aJlafTallii TOTOBBIX MOJIETIEH;

Merogamu moctpoenus TF-IDF  GeliznaiiHoB, paboTel ¢  AMOCHIMHTaMU,
T000YYeHHEM C Y4YHTeNeM MpenoOydeHHbIX MOJeNel, OLIEHKH KayecTBa MOMCKa U
TeHEPAaIHil;

MpaKTUKaMU  BOCHPOU3BOJUMBIX SKCIEPUMEHTOB, AaBTOIPOBEPAEMBIX CHUCTEM
OIICHUBAHMUSI, CTPYKTYPHUPOBAHHBIM M3BJICYEHUEM JaHHBIX HA OCHOBE CXEM, aHAJIN3a
OIIMOOK, MPOEKTUPOBAHUS MPOTOTHIIOB CHCTEM C JIOTIOJHEHHOW TreHepanueil u
OIIEHKH KOMIIPOMHUCCOB MEXy Ka4eCTBOM, CTOUMOCTBIO, JJATEHCH, HAJEKHOCThIO U
0e30IMacHOCThIO.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Komnerenmnun, Qopmupyembie 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
KOMIIeTEHIIM U

IlepeyeHsb MIAHNPYEMBIX
pe3yJIbTATOB 00y4eHHs 110
JucHunnHe (MOIYJII0)

OIIK-2.

CnocobeH co31aBath U
HCCIIE0BATH HOBBIE
MaTreMaTUYeCKHEe MOJIEIHN B
€CTECTBEHHBIX HayKaXx,
COBEPIIEHCTBOBATE
pa3pabaThIBaTh KOHIICTIITUH,
TEOPUHU U METOJIBI

OIIK-2.1.

3HaeT OCHOBHBIE
MaTeMaTHYeCKAEe MOJEIH U
METO/bI, UCTIOJIb3YEMBIC B
€CTECTBEHHBIX HayKaX, BKIFOYast
CTaTHCTHYECKOE MOJICIINPOBAHHE,
JudQepeHnnanbHble YpaBHEHHS
Y YHCJICHHBIE METO/IbI, a TaKKe
COBpPEMEHHBIE TMOAXO0ABI K
UCCIIEJIOBAHUIO U AaHATU3Y
JTAHHBIX

OIIK-2.2.

YMeeT pa3pabaThiBaTh U
aIalITUPOBATh MaTEMAaTHUECKHE
MOJIENN JUTS PELICHUS
KOHKpPETHBIX TIpo0ieM B
€CTECTBEHHBIX HayKaXx,
MPOBOJUTDH UX aHATH3 U
BEPHU(PHUKAIIIO, & TAKKE
MHTEPIPETUPOBATH MTOTYYCHHBIE
pe3yabTaThl B KOHTEKCTE
HayYHBIX HCCIICTIOBAaHHUI

OIIK-2.3.

NMeer mpakTUYECKUN ONBIT
CO3JIaHMSI U MCCIICJIOBAHUS
MaTeMaTHYECKUX MOJIENeH B
paMKax Hay4HbBIX IPOCKTOB HJIH
WCCIIEIOBAaHNH, BKIIIOYAsl ydacTHE
B IyOJIMKAIHSIX, KOH(PEPEHITHIX
WM KOJUTAa00paLusX, I1e ObLIH
pa3paboTaHbI u anpOOUPOBAHEI
HOBBIE KOHIICTIIIH U METOJIbI

OIIK-3.

Croco0eH caMOCTOSITENBHO
CO3/1aBaTh MPUKJIATHBIC
POTPaMMHEIE CPEICTBA HA
OCHOBE COBPEMEHHBIX
UHPOPMAITMOHHBIX TEXHOJIOTHI
U CETEBBIX PECYPCOB, B TOM
YHUCIIE OTEYECTBEHHOTO
TIPOM3BO/ICTBA

OIIK-3.1.

3HaeT OCHOBHBIC HpI/IHHI/IHBI
MPOrPaMMHUPOBAHHS,
ApXUTEKTYpPBI IIPOrPAMMHOI0
obecrieueHns: 1 COBPEeMEHHBIC
A3BIKU HpOFpaMMI/IpOBaHI/ISI, a
TaKk)Ke 0COOEHHOCTH
OTEUYECTBEHHBIX
WHPOPMAITMOHHBIX TEXHOJIOTUH H
CETEBBIX PECYPCOB

OIIK-3.2.

VYmeer pazpabatbiBaTh
MPUKIIaIHBIE POrPAMMHBIE
CPeICTBa, UCIIOJB3YS
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COBpEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, & TAKKE
WHTETPUPOBATH UX C CETEBBIMU
pecypcaMu JUisl peIIeHus
KOHKPETHBIX 3a/1a4

OIIK-3.3.

NmeeT nmpakTHUEeCKUNA ONBIT
pa3paboOTKH MPOrpaMMHBIX
CPEIICTB, HCIIOJIb3YEMBIX TIPU
MOCTPOCHUN MaT€MaTHIECKAX
MOJIeNIeH B €CTECTBEHHBIX HAyKax

IK-2.

Cnoco0eH MaTeMaTHUECKU
KOPPEKTHO CTaBUTh
€CTECTBCHHOHAYYHBIC U
MIPHUKIIATHBIC 381291

IK-2.1.

3HaeT OCHOBHbIE METOIBI U
MOJXO/BI K MAaTEMaTHIECKOMY
MOJICIIMPOBAHHIO, & TAKKE
TEOPETHIECKUE OCHOBBI
€CTECTBEHHBIX M MPUKJIaTHBIX
HayK, HeOOXOIUMBIE IS
KOPPEKTHOH (hOPMYITHPOBKH
3a1aq

[1K-2.2.

YMeeT aHanu3upoBaTh
NPaKTHYCCKUE CUTYaIlN U
(hopMyTUPOBATH HA UX OCHOBE
MaTeMaTHYeCKHe MOJICIH,
BKJIFOYAst BBIOOP aJICKBAaTHBIX
METOJIOB PEIICHUS U
(hopMyJIMPOBKY YCIOBUM 3a7aun

[K-2.3.

HMeer nmpakTUYECKUN OIBIT B
pa3paboTKe U pereHun
MaTeMaTHYeCKUX 33]a4 B paMKax
MIPOEKTOB WJIN HAYYHBIX
uCCleI0OBaHuM, rae Obln
YCTENIHO MTOCTABIEHBI U PEIICHBI
€CTECTBEHHOHAYYHBIE U
MIPUKJIAJHBIE 331241

[K-3.

Crioco0eH pelath 3a1a4u
npodeccnoHaIbHOM
JeSITeTbHOCTH, GOPMYITHPOBATH
pe3yJbTaT, yBUIETH CIIEACTBUS
HOJyYEHHOTO pe3yJibTara

MK-3.1.

3HaeT OCHOBHBIC TPHUHIIUITBI 1
METO/IbI PEIICHUS 33124
poheCcCHOHATBHOMN
JIESTEILHOCTH, @ TAK)KEe CIIOCOOBI
bopMyIHpOBaHUS U
Npe/ICTaBICHUS PE3yIbTaTOB,
BKJIFOUAsl aHAJIN3 TIOCICICTBUI 1
UX 3HAYUMOCTH B KOHTCKCTC
MPOEKTa

[K-3.2.

YMeeT npuMeHsTh
MaTeMaTHYeCKUE U
KOMITBIOTEPHBIE METOJIBI JUIS
pelIeHust KOHKPETHBIX 3a/1ad,
($hopMyJIUPOBAThH YETKUE U
00OCHOBaHHBIE PE3YJIBTATHI, &
TaKKe aHATM3UPOBATh X
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IMOCIEACTBUS UIS JATbHEUIITNX
JIEUCTBUN U pelIeHui

IK-3.3.

NmeeT nmpakTHUuecKUi OMNBIT B
pelIeHnH TPOPECCHOHATEHBIX
3a/1a4, BKJIIOYasl y4acTue B
MPOEKTax, T1ie ObLTH TOTYICHBI
pe3ynbTaThl U
MPOAHAIM3UPOBAHBI X
CJIEICTBHS, YTO CIIOCOOCTBOBAJIO
MPUHATHIO 000CHOBaHHBIX
peleHuit
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3. TemaTu4yeckuii mjian

Ne TpynoeMkocTb, akageMUYecKHe 4achbl
n/m Ounas ¢hopma
HaumenoBanue TKY
AynuTopHasi pabora .
pasiea AHCIHILTHHb! Jexuun CeMuHapsbl CamocrosnTe (rexymuii
(Mozyst) (mpaktnyec | Konrpoun JbHAs HOHTRAIL
ycIeBaeMOoCTH)
KHe padoTa
3aHSATHA)
1 OcHOBBI 00paboTKH 8 34 Jomarinue
€CTECTBEHHOTO S3bIKA 3aJJaHHs
TecTbl
2 Tpanchopmepsr u 10 42 Jomamraue
0O0JIBINNE S3BIKOBBIC 3aJlaHus
MOZEIH TecTbl
3 [puxmamHas o6paboTka 12 50 Jomamrane
€CTECTBEHHOTO SI3bIKa 3aJIaHus
TecTbl
Ik3amen 4
Hmoczo: 30 4 126
Obvem oucuunaunsl (Mooyisn) 190
(6 ax. u.)
Obvem oucyuniunsl (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 OobiIne
SI3BIKOBBIC MOJIEITH

Apxutektypa TpaHchopmepa: 4acTh 1

ApxuTekTypa TpaHchopmepa: yacts 2

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

3 [Ipuknannas o6paboTka
€CTECTBEHHOTO SI3bIKa

ITouck 1 pamxupoBaHUE

OCHOBBI METO/I0B JI0oTIONHEHHO# 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 TEYEHHWE BCEro IepHoAa OOydeHHUs NOJIy4aeT HHIWBUAYaTbHBINA
HEOTPAHMUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON  CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeIesaMHy.

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

Ocnosnas numepamypa:

1. beccmeptuniit, M. A. UHTrennexTyalibHbIE CHUCTEMBI : YYEOHMK M TPAKTUKYM JIJIsi
cpenHero npodeccruoHaibHOrO oOpaszoBanus / M. A. beccmeptHeiii, A. b. Hyrymanosa, A. B.
[TnatonoB. — 2-e m3n. — MockBa : MWsmarenmsctBo [Opaiit, 2026. — 250 c¢. —
(ITpodeccuonansrnoe obpazoanue). — ISBN 978-5-534-20730-9. — TekcT : ayeKTpoHHBIN //
Oo6pasoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/586775.

2. Kpeseuknii, A. B. OCHOBBI TEXHOJIOTHI HCKYCCTBEHHOT'O HHTEIUIEKTA | y4eOHOe mocodue
/ A. B. Kpeseukwuii, H. . Poxennosa, 0. A. NnartoB ; mox o6m. pex. A. B. Kpeseukoro. -
Momkap-Oia : TToBOIKCKHIT TOCYIapCTBEHHbII TEXHOIOTHYeCK il yHuBepeuTet, 2023. - 272 . -
ISBN 978-5-8158-2358-7. - Tekct : AJICKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2133953.

Jononnumensnan numepamypa:

1. IInaroHoB, A. B. MamunaHoe o0ydenue : yueOHuUK /Uit By30B / A. B. [InaroHoB. — 2-¢
u31. — Mocksa : U3narensctBo FOpaiit, 2026. — 78 ¢. — (Bricuiee o6pazoBanue). — ISBN 978-
5-534-22200-5. — Texkcrt : anmekTpoHHbI // OOpa3oBarenbHas miuatdopma FOpaiit [caliT]. —
URL.: https://urait.ru/bcode/600893.

2. T'acaHoB, D. D. MHTemiekTyanbHble cUCTeMbl. Teopus XxpaHeHHs 1 IOUMcKa HH(pOopMauu

: yueOHUK Juig By30B / O. O. ['acanos, B. b. KyapsBues. — 2-e u3n., ucnp. u gon. — Mocksa :
WznatenbctBo FOpaiit, 2026. — 271 ¢. — (Boiciee oOpa3oBanue). — ISBN 978-5-534-08684-3.
— Tekcr : onexktponHbli // OOpa3zoBatenbHas matdopma HOpait [caiit]. — URL:
https://urait.ru/bcode/584574.

6. MartepuajibHO-TeXHHYECKOE o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHaIbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00eCTIeunBaIoNIeii MpoBeIeHUE BCeX
BUJOB JUCLUUIUIMHAPDHOW W MEXIUCUUIUIMHAPDHOW IOATOTOBKH, IPAKTUYECKOW W Hay4dHO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuXxcs, MPeayCMOTPEHHBIX YU€OHBIM IIIIaHOM.

[TomMerienust, KOTOpPBIE MPEICTABISAIOT CO00 yueOHbIE ayAUTOPUH IJIsl TPOBEICHUS 3aHATHHA
JEKIMOHHOTO THWIA, 3aHATHM CEMHHApCKOro (MPaKkTUYECKOro) THIA, TPYNIOBBIX H
WHAUBUAYAJIbHBIX KOHCYJIbTALMHA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEILEHUS JUIsl CAMOCTOSTEIbHOM pabOThl M TOMEUICHUS JAJI XpaHEHUS U MPOPHIaKTHYECKOTO
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https://urait.ru/bcode/586775
https://znanium.ru/catalog/product/2133953
https://urait.ru/bcode/600893
https://urait.ru/bcode/584574

o0city’)kxuBaHUs yueOHOro obopynoBaHus. IlomeneHnss yKOMIUIEKTOBaHb! ClIEUATIN3UPOBAHHON
MeOeIbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHs, CIyXKAIlUMH JUIs TPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

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

—CTOJIaMU U CTYJIbSIMY;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHMUYECKUMHU KaJIbKYJIATOPaMU;

— CIeLUAIM3UPOBAHHBIM 000PYAOBaHUEM, BKIIKOYasl JEMOHCTPALIMOHHOE 000pYy10BaHHUE.

[TomernieHust 17151 CAaMOCTOATENBHOM pabOTHl 00y4YarOIINXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUIsL MCTIONBb30BaHMsI MHBAJIUJAMH M JIMLAMU C OTPAHUYEHHBIMH BO3MOXHOCTSMH 310POBbS,
OCHAIIIEHbl KOMIIbIOTEPHON TEXHMKON C BO3MOKHOCTBIO IOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHEM  JIOCTylla B  3JEKTPOHHYIO  MH(POPMALMOHHO-00pA30BATENbHYIO  CpEdy
YHuBepcurera.

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

Ne HaumenoBanue nopraJja Ccbuika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snektponHas 6ubauoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubmoreka
2. | Baza manueix mua | T-cnenuanucTos https://habr.com
3. | Ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BBICIIIEro oOpa3oBanus Poccutickoit denepariu

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

6. HNudopmanmonnas cucrema "Enunoe 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  OOCCIICYCHHS, COBPEMEHHBIE TPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaLMOHHbBIE CIIPABOYHbIE 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

CripaBo4YHO-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 3apy0OexHOe CBOOOIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe CBOOO/THO PACIPOCTPAHIEMOE
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. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxca 0 OCBOCHHIO ITUCHUIIJIMHBI (MOI[yJ'lﬂ)

B mporecce nzyuenus nucuumimabl (Moayss) «O6paboTka ectecTBeHHOTO si3bika (Natural
Language Processing) B paMkax TEKyIIEro KOHTPOJISI YCIIEBAEMOCTH MCITOJIB3YIOTCS TAKHE BHIBI
yaeOHOM paboThI, KaK JEKIIMH, CEMUHAPHI, IOMAITHUE 33JIJaHUs, TECTHI, a TAK)KE PA3TUIHBIC BH]IbI
CaMOCTOSITENILHOM pabOThl O0YYArOIIMUXCS MO 3aJaHUI0 MPETNoJaBaTelis, HAMpaBICHHBIE Ha
pa3BUTHE HaBBIKOB npodeccroHanbHOM JIEKCHUKU, 3aKpeIUIeHuEe MPAKTUIECKUX
po(hecCHOHANBEHBIX KOMIETSHIINN, TOOIIPEHNE HHUIIUATHB.

ﬂeKLﬂ/t}Z - CUCTEMATUYCCKOC, IOCICaA0BAaTCIBHOC, MOHOJIOTHYCCKOC MN3JI0KCHUC

ONEeKTPOHHBIA JOKYMEHT



npenoaaBaresieM y4eOHOro MaTepuana, Kak mpaBuio, TEOPETUYECKOT0 XapaKkTepa.

B mporecce neknmii peKOMEHAYETCsl BECTH KOHCHEKT JIEKIUI: KpPaTKO 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
o0cyxnenuu. Taxke MoIe3HO MOATOTOBUTH BOIPOCHI U HJEH I OOCYXIEHHS, YTO TTOMOXKET
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,
B)KHBIM TEPMUHOJIOTHYECKUM KATETOPHSIM U3Y4aeMOM JUCIUTUTAHBI.

JI1st HOJIrOTOBKH K TECTY HEOOXOIMMO 3HATh TEPMUHOJIOTUUSCKHIA armnapar JUCIUTUINHBI,
MIOHUMATh CMBIC]T HAYYHBIX KaTETOPUI U YMETh UX UCIOJIh30BaTh B MPO(ECCHOHAIBHOM JIEKCHKE.
Brnanenue TMOHSITHHHBIM —ammmapaTroM, BKJIIOYEHHBIM B TECTOBbIC 33JaHUS, IO3BOJISCT
NpernoJiaBaTeNlto  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 B3aUMOJICHCTBYIOT C PEKOMEH 10 BAHHBIMU
MaTepHrajaMH IMPH MUHUMAILHOM YYaCTHH MPEToiaBaTelsl. 3a/1auul CTyIeHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMu JIKIu# (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JIOMOTHUTEIBHBIX TEM, BHITIOJHEHNE YI€OHO-UCCIIETOBATEIBCKUX
3aJJaHUI U IPYTOE.

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)

OrneHuBaHuE YpOBHS Y4YEOHBIX JOCTHMIKEHHH OOYYalOmUXCs MO MUCHUIUTHHE (MOIYIIIO)
OCYIIECTBIISICTCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpome:xyTouHasi arTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIeTcs B (Qopme
9K3amMeHa, IpU 3TOM MPOBOJIUTCS OLIEHKA KOMITETEHIUH, chOPMHUPOBAHHBIX 110 AUCLUILIIMHE.

Jiss OUEHWBAHUS TEKYIIETO KOHTPOJISL YCIEBAEMOCTH W IMPOMEXKYTOYHOH aTTeCTaIUH
UCTIONB3YeTCs JeCATHOAJUTbHAS IIIKaja OIICHWBaHUS, KOTOpas COOTHOCHTCS C TPaTUIIMOHHON
nATUOAJUTBHON IIKAJION CIEAYIOIHUM 00pa3oM, €ClId MHOE HE YKa3aHO B CUIIIa0yce AUCIUTUIMHBI:

lecaTudamnbuas IlaTubanabHas O01mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl o
OIIeHKAa OIIeHKA AUCHMILTHHE (MOTYJIIO)
10 OT1iInyHO CTyIeHT MOJHOCTHIO BIAJCET 3HAHUSMHU, H3JIOKEHHBIMHU B
9 OTIHUYHO paboueii mporpamMme, U TIYOOKO OCMBICISET JHCIUILIHHY
8 OTAMYHO (MoyTB). On CaMOCTOSITEITEHO u JOTHICCKU

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  CBsA3U. YeTko  (opMynupyer
OTBEThI, YBEPEHHO MHTEPIPETHPYET PE3yJIbTaThl aHATU30B U
JIPYTHX HMCCIICMOBAHUI, a TaKKe pEIIaeT CIOKHBIC 3aJauu.
CTyzieHT XOpOIIO 3HAaKOM C METOJAaMH HCCIIeIOBaHMS,
HEOOXOJUMBIMU JUTS TIPAKTHYECKON JEeSITEIBHOCTH, B yMEET
CBSI3BIBATh TEOPETUUYECKUE ACTICKTHI JUCITUTUIMHEBI (MOMYIISI) 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.
dopMyTUpyeT CBOM OTBETHI, YBEPCHHO HWHTEPIPETUPYET
pe3yJibTaThl aHAIM30B M JPYIMX HUCCIIEAOBAaHUH, a TaKKe
pelraeT CIIOKHbBIE CUTYaIMOHHBIE 33a4n. CTyJeHT XOpOoIIo
3HAKOM C METOAAMH HCCJIEeIOBaHUS, HEOOXOMUMBIMU IS
MPAKTUYECKON  JIEATENIBHOCTH, W  yMEET  CBS3BIBATh
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 CTyneHT He OBIajieN 0053aTeIbHBIM MUHHMYMOM 3HAHHIA 110
He cnan IpeIMeTy W HE MOXKET OTBETHUTh Ha BOIIPOCHI, JTaXe €CIH
He cnan MpernoIaBaTeslb  3a7acT  JOMOJIHUTCIbHBIC  HABOMSIINC

BOIIPOCHI.

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

AKTHBHOCTB Bec | KonuuyectBo Onucanne
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 x cpennee 3a TecThl + 0,3 X 3K3aMeH».

Texkyumii KOHTPOJIb ycIeBAeMOCTH 00y4aKOLIUXCS M0 JUCHUIIHHE (MOAYJII0)
IIpumepHbIe TOMaLIHUeE 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.

(@]

[IpuBenenue TekcTa K HUHKHEMY PETHCTPY.
CTeMMUHT WX JEMMATU3AINIO.

O O O

YV naneHue 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)KallMii pe3yibTaThl 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 MPEICTABICHUMN, BHIOPAB HECKOJIBKO CIIOB U HAWIUTE X
Onmxkaiimme "cocenu" B BEKTOPHOM MPOCTPAHCTBE.

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

4. CospnaiiTe NpoCTYIO A3BIKOBYIO MOJIENIb HA OCHOBE N-rpamMm, UCII0JIb3Ysl Balll TEKCTOBBII
KOPITYC, ¥ OILICHUTE €€ IPOU3BOIUTEIHLHOCTh 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 pa3Me4eHHOM Habope JaHHbIX (Hanpumep, IMDB a1t 0T361BOB O
¢mibMax).

3. CpaBaute npousBoauTesbHOCTE RNN ¢ 0oiiee ClOKHOW apXUTEKTYpOH, TaKOW 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.

JlomamHee 3a1anme 2.

3amanmue 1.

1. MW3yuute apxurextypy Tpanchopmep, BKIOUas MEXaHU3Mbl BHUMAHUS U TO3ULIIOHHOE
kogupoBanue. Co3lalTe BU3YAIbHYIO CXEMY, WUIIOCTPUPYIOILYI0 OCHOBHBIE KOMIIOHEHTBI
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.

Osxnpaemblii pesyabrar: OTYET ¢ BU3yalbHON CXEMON apXUTEKTYPBI, KOJOM pean3aliu
MOJIENU, pe3yIbTaTaMH OLEHKHU MPOU3BOAUTEIBHOCTH M aHAIN30M (PAKTOPOB.

3aganue 2.

1. BeiOepute reHepaTuBHYIO SA3BIKOBYIO MOJENb Ha OCHOBe jekozepa TpaHcdopmepa
(manpumep, GPT-2 nnu GPT-3). U3yuure, kak pabotaer prompt tuning U peaausyite ero s
Balllel MOJIEIIN.

2. IlpoBeamre 3KCIIEPHMEHT, CPaBHUB MPOM3BOIUTEIHHOCTH MOJEIH C W 0e3 prompt
tuning Ha 3ajja4ye reHepaluu TeKCTa (HapuMep, MPoI0JKEHUE MPEI0KEHU ).

3. Hccnenyiite MeTOIBI ONTUMH3AINH, Takue Kak P-tuning u LoRA. Peanusyiite oqun u3
ATUX METOJOB JJIs YJIYUIIEHHs TPOU3BOIUTEILHOCTH Balllel MOJENIN U OLIEHUTE PE3YJIbTAThI.

Osxupaemblii pesyabrar: OTYET, BKIIOYAIOIINUNA PE3YJbTAaThl dKCIIEPUMEHTOB C prompt
tuning, CpaBHEHHME MPOU3BOAUTEIBHOCTH, pealU3allMl0 METO/Ja ONTUMH3AIMM U aHAIU3
MOJIyYEHHBIX JaHHBIX.

3aganue 3.
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1. Peammsyiite RAG (Retrieval-Augmented Generation) cucTemMy, HCHIOIB3YS
npeno0ydeHHbIe MOICTH 1 HaOOp TaHHBIX JUIsI U3BJIeYeHus nHpopmaruu (Hanpumep, Wikipedia).
OO0BscHHUTE, KaK CHCTEMa UCIIONb3YeT MEXaHU3Mbl U3BJICUCHHSI U TEHEPALIUH.

2. Co3pgaiiTe IpOCTyIO0 JUAIOTOBYIO CHCTEMY, pealin30BaB 3a1a4n intent detection u slot
filling. Mcionb3yiiTe 6nbanoTeKy Rasa nnm aHamoruunyo i peain3ainu.

3. IlpoBeauTte TecTupoBaHuE Balleil 1MaIOroBON CUCTEMbI Ha HAOOPE MOJIb30BATEIBCKUX
3alpOCOB U MPOAHAIM3UPYHUTE PE3yNbTaThl, BKJIIOYAas TOYHOCThH OIpPEAETICHHUs HaMepeHUud u
3aI0JIHEHUS CIOTOB.

Oxunaemblii pesyabrar: OTuert, coaepxaniuii onucanre RAG cuctemsl, Ko peanusaiuu
JIAJIOTOBOM CUCTEMBI, Pe3yIbTaThl TECTUPOBAHUS U aHATIU3 TPOU3BOIUTEILHOCTH.

HpHMeprIe 3aJlaHuA 1JId TeCTa

Tect 1. OcHOBBI 00pPa0OTKM €CTECTBEHHOI0 A3bIKA
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-rpammer
I'. JlemmaTuzanus
IIpaBuabHbIii oTBeT: B
3. Kakoii moaxo HCIoib3yeTcst IS U3BJICUCHHS] HMEHOBAHHBIX CYIIHOCTEH (Hampumep,
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-koaupoBanue cioB?
A. IlpencraBieHue cioBa B BUJE INIOTHOTO BEKTOPA
b. [Ipencrasienue cioBa Kak BEKTOpa C €AUHUIEH HA MO3UIIUH CJIOBA U HYJIIMU BE3Jie
B. Meroa knacreprsaluuu CJIOB
I'. TexHuKa MOHMUKEHUS PA3MEPHOCTH
IIpaBuiabHbIi oTBeT: b
5. Kakoii MmeToa mo3BossieT mpeodpa3oBaTh TEKCT B YUCIOBOW BEKTOP, YUUTHIBAIOIIUMA
YacTOTY CJIOBA U €r0 PeJKOCTh B Kopiyce?
A. Bag of Words
b. Word2Vec
B. TF-IDF
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I'. GloVe
IIpaBuiabHbIH oTBET: B

Tecr 2. Tpancgopmepsbl U 60J1bIIME A3BIKOBbIE MO/IEJIN
1. Kakoii KOMIIOHEHT apXUTEKTYpbl TpaHC(HOpMEpa OTBEYAET 32 aHAIH3 3aBUCUMOCTEH
MEXY CJI0BaMU B MIPEAJIOKEHUN?
A. CBEpTOUHBIH CI10M
b. Mexanu3m BHuMaHus (attention)
B. PexyppeHTHblii ciioi
I'. ITo3uLIMOHHOE KOOUPOBAHUE
IIpaBuiabHbIi 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 3ayaga pemraercsi ¢ momotnbro 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/1ayy ¢ MaJIbIM KOJIMYE€CTBOM JIaHHBIX?
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 o1leHKM KaduecTBa MOJEIU
IIpaBuabHbIii oTBeT: B

Tect 3. IlpukiagHas 00padoTKa eCTECTBEHHOI'0 A3bIKA
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-cucteMbl 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. YBenuyeHre KOJIM4ecTBa CI0EB
b. Quantization (kBaHTOBaHHE)
B. YBenuueHnne KkoHTEKCTa
I'. UcnionszoBanne LoRA
IIpaBuabHbIi oTBeT: B
5. Kakas 3ay1aga pemiaercsi ¢ TOMOIIBIO CUCTEMbI PAaH)KUPOBAHUS B IIOMCKE MO TeKCTaM?
A. OnpenesieHrue TOHAILHOCTH
b. CopTupoBKa JOKYMEHTOB IO PEIEBAHTHOCTH 3aIIPOCY
B. N3Bneuenue cymuocren
I'. IlepeBox TekcTa
IIpaBuabHblii oTBeT: B

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

Ne 3ananue OtBer Kommnerennus
n/n
1. st otieHKH 3G PEKTHBHOCTH CBOEH PadOTHI IO C OIIK-3

CO3JIAaHHIO MOJIENTN KIIaCCH(UKAIIH TEKCTOB, KaKast
MeTpuKa ypaBHOBemmBaeT Precision u Recall s
OLIEHKH KauecTBa MOJEIH KiaccupuKanmun?

A) Accuracy

B) ROC-AUC

C) Fl-score

D) Recall

2. Kak HasbIBaeTCs mpoliecc NpUBEAECHUS CIIOBA K €T0 Jlemmarusanus/ OIIK-2
HavyajupHOW Qopme (Hampumep, «Oekam» — JICMMaTHU3aInA
lemmatization/
Lemmatization/
lemmatisation/
Lemmatisation

«Oexarb»)? OtBer paiiTe OOHMM CIIOBOM, Ha
PYCCKOM WJIH aHTJIMACKOM SI3BIKaX
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Kakoif MeToj; 4MCIIEHHOrO TPEJCTaBICHUS 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 meton

[K-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.

Ayrmenrarms/
ayrMeHTAIHs

[K-3

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

Kmaccuukaui TekcToB. JlaiiTe OTBET OTHUM

KOTOpasa IHUPOKO

CJIOBOM.

BERT

OIIK-2

Kakoii mpomecc oOydeHuss OOJBIINX S3BIKOBBIX
MOJIeJIeH BKJIIOYAET MPEACKAa3aHUE CIICAYIOLIEro
CJIOBa HA OCHOBE TpenbayIux? Jlaiite OTBET OJHUM
CJIOBOCOYETAHHEM.

SI3pIKOBOE
MO/JIETMPOBAaHNE

OIIK-3

Kakoii Meronq reHepanuu TEeKCTa B  OOJBIINAX
MOZACIIAX UCIIOJIB3YET BHECIIHUE UCTOYHUKU JaHHBIX
sl yayumieHuss otBeroB? Jlaiite oTBET OIHUM
CJIOBOCOYETaHUEM (a00peBUATYPOHL).

RAG

[K-2

Ha3zoBuTe anbTepHATHBHYIO apXUTEKTYPY OOIBIINX
MOZEJIC, OpPHUEHTUPOBAHHYID  Ha

Haiite

00paboTKy

ayaAnOoCUTrHaJIOB. OTBET OJHUM

CJIOBOCOYCTAHHUEM.

O6paboTka peun

[1K-3

HazoBute  TexHWKy  mooOy4deHHWsST  OOJBIINAX

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.

Konosrie LLM

[1K-2

11.

HazoBure TexHHMKY CxaTHA OOJBIIMX S3BIKOBBIX
MoJenel g yMEHbIIeHHs uX pasmepa. Jlaiite
OTBET O/IHUM CJIOBOCOYETAHUEM.

KBanToBaHue / pruning

[K-3

12.

Kakoii moaxoa K paHXUPOBaHHUIO JOKYMEHTOB B
WH(OPMAITMOHHOM TIOHUCKE HCIIONB3YET BEKTOPHEIE
MIPEACTABICHUS JIJIST U3MEpeHust cxoxectu? Jlaiite
OTBET OJIHUM CJIOBOCOYCTAHHEM.

CeMaHTHUYECKOE
pamXupOBaHUE

OIlIK-2

13.

Kakoit Merom onTUMH3alMA — TPaHCHOPMEPOB
TIO3BOJISIET CHUXKATh BBEIYHCIUTEIBHYIO CIIO)KHOCTH
0e3 morepu kauectBa? [laiite oTBeT OmHHM

CJIOBOCOYCTAHUCM.

Efficient Transformers

OIIK-3

14.

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

MynbTUMOJANbHBIE
MOJEIHN

[K-2
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15. | HazoBute Meronm ajmanTaiud penoOydeHHOW | MyNbTHIMHTBaIbHAS OIIK-2
SI3LIKOBOM MOJIECNIM  JJIS pa6OTI>I C HECKOJBKUMHU ajanranus
si3pIKaMu. JlaliTe OTBET OJHUM CIIOBOCOYCTAHHUEM.

16. | HazoBure aApXUTEKTYPY, 00BETUHSIOLYIO Mixture-of-Experts OIIK-3
HECKOJIBKO ~ OKCIEPTOB sl MapajuiesIbHON
00paboTk B OoNbIUX Momeisx. JlalTe oTBeT
OJTHHM CJIOBOCOYECTAHHEM.

17. | HazoBuTe mporiecc  ONTUMH3AIMKH  OOJBIIUX Cyxatne Mozenen T1IK-3
SI3BIKOBEIX MOJIEIIEH IS CHUYKEHHS UX CIIOKHOCTH M
yAYYIIEeHUsT CKOPOCTH paboThl. JlaliTe OTBET OXHUM
CJIOBOCOYETAHUEM.
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