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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabovas nporpamma muctmmnabl (Moayns) «Natural Language Processing (O0paboTka
€CTECTBEHHOTO $3bIKA)» COCTAaBJIECHA B COOTBETCTBUH C (QelepalbHBIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHAAPTOM BBICHIETO O0pa30BaHHUs — MarucTparypa IO CHEIHaIbHOCTH
02.04.01 MaremMaTuka 1 KOMITbIOTEPHBIC HAYKH, MPOoduiIs MamurHHOe 00ydYeHHUE, YTBEP K ICHHBIN
nprka3oM MHHHCTEpCTBa HayKH M BhIcIIero oOpa3oBanusi Poccuiickoit @enepanuu Ne 810 ot
23.08.2017 rona.

Wzydyenne mucuurmuHbsl (Mmoxynsi) «Natural Language Processing (OO6paboTka
€CTECTBEHHOT'O S13bIKA)» UTPACT KIIFOUYEBYIO POJIb B CO3/IaHUU CHCTEM, KOTOPhIE MOTYT IIOHUMATh
U TEHEPUPOBATh YEIIOBEUECKHUH SI3BIK, YTO OTKPHIBACT HOBBIC BO3MOKHOCTH JUIsI B3aUMO/ICHCTBHSA
MEXY JIFOJIbMH U MalllHHaMU. JTa 00J1acTh 00eCIIeYrBaET Pa3BUTHE TEXHOJIOTHIA, TAKMX KaK 4yat-
0O0THI, aBTOMAaTHUYECKHI MIEPEBOJ] M AHATHU3 HACTPOSHHI, KOTOPBIE CTAHOBSTCA Bce 00JIee BaXKHBIMU
B Pa3NIMYHBIX cepax, BKIIOUasi OU3HEC, MEAMIIMHY U 00pa3OBaHHE.

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

Hacrosimas nuciummnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 10 IPOTrpaMMe MOITOTOBKH
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEpPHBIE HAyKH, MpOodmib
MamHHOe 00y4eHue 1 BXOJUT B 00s13aTeNIbHYI0 YacTh bioka 1.

Juctumimaa (MOTIyJTb) U3ydaeTcs Ha 2 Kypee B 3 ceMecTpe, JOCTYITHA IS TPOXO0XKICHUS TIPU
YCJIOBHH YCIICIIHOTO 3aBepIIeHUss AMCHUIUTMH (Moayinei) «Machine Learning (MarmmuaHOe
obyuenue)», «Deep Learning (I'my6okoe o0y4eHue)».

Heap wu3yyeHuss AMCHMIVIMHBI (MOAYJSA). MpUOOpPETEHHME 3HAHUNM M HABBIKOB,
HEOOXOAUMBIX JUIsl pa3pabOTKU M TNPUMEHEHHs] TEXHOJIOTHH, IO3BOJSIOIIMX KOMIIBIOTEpaM
AQHAJIM3UPOBATh, MOHMMATh W B3aWMOJECHCTBOBATH C YEJIOBEYECKUM S3BIKOM B Pa3JIMYHBIX
KOHTEKCTaX.

3agauu u3yyeHus: AMCUUIIHHBI (MOAYJIfA):

— M3y4UTh (yHJAMEHTAIbHbIE NPUEMbl TOATOTOBKH TEKCTOBBIX JaHHBIX IS
MAIlIMHHOTO aHaJn3a U IpeoOpa30BaHus UX B YUCIIOBBIE IIPE/ICTABICHUSI.

— OCBOUTH MOJXOAbl K PEIIEHUI0 OCHOBHBIX MPOoOJIeM B 00JacTU 00pabOTKH SI3bIKOB,
BKJIFOYAsi KaTErOpU3aIMIO IOKYMEHTOB, BbIJICIEHHE KITFOUEBBIX (PaKTOB, MAPKHPOBKY
JIEMEHTOB U CUHTE3 HOBBIX TEKCTOB;

— IIO3HAKOMMUTBCSI C TEXHOJOTMSMH aJANTalMy TOTOBBIX S3BIKOBBIX MOJEIEH UL
crieu(pHUECKUX 3aa4y aHAJIN3a €CTECTBEHHOTO S3bIKa;

— Pa3BUTh HABBIKM W3MepeHHs Y(PPEKTUBHOCTH U OOBSCHEHUs MOBEICHUS MOjeiel B
KOHTEKCTE pa3IMUHBIX ClIeHapueB 00pabOTKHU TEKCTa,

— HCCIEe0BATh CIIOCOObI OOBbETMHEHNS SI3IKOBBIX MOJIEJIEH ¢ BHETHUMH UCTOYHUKAMU
UH(pOpMAIMH [T YAYYIIeHUs TeHEPALUH OTBETOB.

B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MOYJIfA) 00YYAKOIUMIACS T0JI5KEH:

3Hamb:

— OCHOBHBIE CIIOCOOBI MPe10OPadOTKH U BEKTOPHU3AIMU TEKCTA;

— METOJIbl  peIIeHUs KIIOYEeBBIX 3aJady  OOpabOTKM  €CTECTBEHHOIO  S3bIKA!
KJ1acCUpUKaLus TEKCTOB, W3BJICYCHHE uH(popManuu, TErUPOBaHUE
IIOCJIEI0OBATEIbHOCTEM, TeHEepalys TEKCTa, CyMMapu3alyvs;

— MPUHLUIBl TOCTPOCHUS M METOJbl J000y4eHHMsS MpeJoOyUeHHBIX S3BIKOBBIX
moneneit (BERT, GPT u np.) nis 3anad NLP;

— 0a30Bble KOHIEMIUM OLEHKM KayecTBa M MHTEPIpPETali pPabOThl S3BIKOBBIX
MoJieNiel B pa3IMuHbIX 33a4ax 00pabOTKH €CTECTBEHHOIO S3bIKA;

— MOJXOAbl K HMHTErpanuu BHemHUX 3HaHuid B LLM c wucnonb3zoBanuem RAG
(Retrieval Augmented Generation);

— METOJBI IOCTPOECHUS ar€HTHBIX CUCTEM C puMeHeHueM LLM,;
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OPUHIMAIBL  pa0OThl  MYJIBTUMOJANBHBIX  SI3BIKOBBIX  MOJENEH, CIOCOOHBIX
00pabaTeIBaTh U MHTETPUPOBATH PA3ITUIHBIE MOJATLHOCTH, TAKUE KAK TEKCT U 3BYK.

ymembw:

KOHCTPYHPOBaTh M pPEalM30BbIBATh MaNIUIaliHbl 00paOOTKH TEKCTa i pelIeHUs
TUMNOBBIX U NMPUKIAAHBIX 3a1a4 NLP;

IPUMEHATh U J000y4aTh IperoOydYeHHbIE sA3bIKOBbIE Mojenu (Hanpumep, BERT,
GPT wm gp.) Ha cCcOOCTBEHHBIC JaTaceThl I PEIICHUS 3a1ad  00pabOTKH
€CTECTBEHHOTI'O SA3BIKA,;

ONTHUMH3UPOBATh TPOU3BOAMTEIHLHOCTh U yCKOpsATh pabory NLP-cuctewm,
UCIIOJIB3YS. METObI COKPAILIIEHUS pa3Mepa MoJiesiel, KBaHTU3ALUIO, JUCTUIUIALINIO U
BHepeHre Y3 (EKTUBHBIX BRIYUCIUTEIILHBIX PEIICHUH,

OCYIIECTBIISAITh KOMIUIEKCHYIO OIIEHKY KadyecTBa pa3pa0OTaHHBIX MOJACIEH C
ucronb3oBanueM MeTpuk (accuracy, F1-score, BLEU, ROUGE, LLM-as-a-judge u
Ip.), a TakkKe TPUMEHSAThH METOJBl TOBBINICHUS KadecTBa (TIOHHUHT
TUIeprapaMeTpoB, ayrMEHTAIUs JaHHBIX U JIp.).

eénaoems:

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

npueMaMu palboThl C MPeJOOYYCHHBIMU SI3BIKOBBIMH MOJCIISAMH, BKJIIOYAas HX
MpUMEHEHHe, J000yYeHNEe U ONTUMHU3AIINIO;

YMEHHEM CaMOCTOSATEIBHO pa3padarhiBaTh, ONTUMU3HPOBATh M OleHWBAaTH NLP-
pelIeHus AJid NPUKIIAIHbIX 33/1a4, @ TAKKE UHTEPIPETUPOBATh UX PE3YJIbTAThL.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

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

Komnerennus

Conep:xaHue KOMIeTeHIIUN

HNupuxarop
KOMIIeTEeHIIUH

IlepeyeHsb MIAHNPYEMBIX
pe3yabTaToB 00yUYeHusl o
JUCIUIJINHE (MOTYJII0)

OIIK-2.

CnocoOeH co31aBaTh U
HCCIEN0BATh HOBEIE
MaTeMaTHYECKHUE MOJEIHN B
€CTECTBCHHBIX HAYKaXx,
COBEPIIIECHCTBOBATH U
pa3palaThiBaTh KOHIICIIINHY,
TEOPUH U METOJIBI

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKHe MOJCTH U
METO[IbI, UCTIONb3YEeMbIE B
€CTECTBEHHBIX HayKaX, BKIFOYast
CTaTUCTHYECKOE MOJICITMPOBAHHE,
TudpepeHInaNbHbe YpaBHEHHUS
Y YHCJICHHBIE METO/IbI, a TaKKe
COBpPEMEHHBIE TMTOAXOABI K
UCCIICIOBAHUIO 1 aHATIN3Y
JTAHHBIX

OIIK-2.2.

YMmeeT pazpabaTeiBaTh U
aJlaliITUpOBaTh MaTEMATUYCCKHUEC
MOJIENN JUTS PELICHUS
KOHKPETHBIX IPOOJIEM B
CCTCCTBCHHBIX HAyKax,
IMPOBOJAUTH UX aHAIU3 U
BEPU(PHUKAIIIO, 8 TAKKE
MHTEPIPETUPOBATH MTOTYYCHHBIE
pe3yJIbTaThl B KOHTEKCTE
HAYYHBIX HCCIICIOBAaHHUI

OIIK-2.3.

Nwmeet mpakTryecKuid OnbIT
CO3IaHHs U UCCICTOBAHMS
MaTeMaTUYEeCKNX MoJeJIel B
paMKax HayYHBIX TPOEKTOB WIIH
WCCIIeIOBAHNH, BKJIFOYAsl y4acTHE
B IIyOJMKAIHAX, KOHPEPEHIIUIX
W KOJTA00pausX, Tie ObUTH
pa3paboTaHbI u anpOOUPOBAHEI
HOBBIE KOHIIEIIIUHA U METOJIEI

OIIK-3.

Crroco0eH caMOCTOSTEILHO
CO3/1aBaTh MPUKJIATHBIE
NpOrpaMMHBIE CPEICTBA HA
OCHOBC COBpeMeHHI)IX
HHPOPMAITMOHHBIX TEXHOIOTHI
U CETEBBIX PECYPCOB, B TOM
YUCIIE OTEYECTBEHHOTO
TIPOM3BO/ICTBA

OIIK-3.1.

3HaeT OCHOBHEBIE MIPUHIUIIBLI
pOrpaMMHUPOBaHHUS,
APXUTEKTYPBI IPOrPAMMHOTO
obecrieyeHns: 1 COBPEeMEHHBIE
SI3BIKH TIPOTPAMMHUPOBAHHS, &
TaKXe 0COOEHHOCTH
OTCYCCTBCHHBIX
MHGOPMAITMOHHBIX TEXHOJOTHIA 1
CETEBBIX PECYPCOB

OIIK-3.2.

YMeer pazpabatbiBaTh
MPUKIIATHBIE POrPAMMHBIE
CpPEeICTBa, UCTIOIB3YS
COBpPEMEHHbIE HHCTPYMEHTHI U
TEXHOJIOTHH, a TAKXKe
WHTETPUPOBATH UX C CETEBBHIMU
pecypcamu IJisl peIeHHst
KOHKPETHBIX 33184
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OIIK-3.3.

Nwmeet mpakTUyecKuid OMBIT
pa3pabOTKH IMPOTPaMMHBIX
CPEJCTB, UCIIOJIB3YyEMbBIX MPHU
MIOCTPOEHUU MaTEMaTHUYECKIX
MOJIeJIell B eCTECTBEHHBIX HAYKax

IK-2.

Crioco0eH MaTeMaTHYECKH
KOPPEKTHO CTaBUTh
€CTECTBCHHOHAYYHBIC U
MIPHUKIIATHBIC 381291

IK-2.1.

3HaeT OCHOBHBIC METO/IbI U
MOJIXOJIbI K MATEMATUIECCKOMY
MOJICTTMPOBAHHIO, & TAKKE
TEOPETUIECKUE OCHOBBI
€CTECTBEHHBIX M MPUKIIATHBIX
HayK, HEOOXOTUMBIE TS
KOPPEKTHOH (HOPMYyITHPOBKH
3a7a4

[K-2.2.

YMeer aHanu3upoBaTh
MPAKTHUYCCKUEC CUTYyalluu U
(hopMyTUpPOBaTH HA UX OCHOBE
MaTeMaTHYECKHE MOAEIIH,
BKJIIO4ast BbI60p aICKBATHbBIX
METO/OB PEIICHUS U

(G OopMyIHpPOBKY YCIOBUH 3a/1a4u

[K-2.3.

HMeer nmpakTUYECKUN OIBIT B
pa3paboTKe U PeIIeHUN
MaTEeMaTHYECKUX 33]1a4 B paMKax
MPOEKTOB MIIN HAYYHBIX
HCCCAOBAHMM, TIe ObLIN
YCIETHO MOCTABIEHBI M PEIICHBI
€CTEeCTBeHHOHAYYHBIE U
MIPHUKJIAJHBIE 331241

IK-3.

Crioco0eH pelath 3a1a4u
npodeccHoHaTbHOM
JeSITEILHOCTH, (POPMYJTHPOBATH
pe3ynbTar, yBUAETh CIEACTBUS
HOJTy4EHHOTO pe3yJibTaTa

MK-3.1.

3HaeT OCHOBHBIC IPUHITUTIBI U
METO/JTBI PEIIeHUS 3a/1a4
npoecCuoHaTbHON
NESITENHHOCTH, a TAKIKE CIIOCOORI
(hopMyITUpOBaHUS H
MIPEJICTaBICHUS PE3YIIbTATOB,
BKJIIOYAst aHAJINU3 MOCJIEACTBUM U
HX 3HAYNMOCTH B KOHTEKCTE
MpOeKTa

[K-3.2.

YMeer npuUMeHsITh
MaTeMaTU4IEeCKue U
KOMITbIOTEPHBIE METOJIBI JIJISI
pelIeHus] KOHKPETHBIX 3a/a4,
(GhopMyJIUPOBAThH YETKUE U
000CHOBaHHBIE PE3YIBTATHI, a
TaK)Xe aHaJIM3UPOBATh UX
HOCIENCTBUS U1 JaNbHEUIITNX
JICCTBUN U pelIeHU

[K-3.3.

Nmeet mpakTUyeCKU OMBIT B
pelIeHnr IpoQecCHOHATEHBIX
3a/1a4, BKJIIOYas y4acTue B
MIPOEKTaX, T/I¢ OBLIN TIOTyYEHEI
pe3yIbTaThl U
MIPOAHATTU3UPOBAHBI HX
CJIEICTBHS, YTO CIIOCOOCTBOBAJIO
MPUHSATHIO 000CHOBAHHBIX
perieHunit
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3. Temaruueckuii njiax

Ne TpynoeMKocTh, akageMHYeCKHE YACHI
m/m HaumeHnoBanue Qunas dopua TKY
pa3aena IMCUHUIIINHBI AyauTopnas pabora (Tekyumi
Jexuun CeMuHapsbl CamocrosnTe
(MmonyJis) KOHTPOJIb
(mpaktnyec | Konrpoun JbHAs ycnenaemocrH)
KHe padora
3aHSATHA)
1 Encoder-based monenu 8 8 34 IMoaroroska K
ceMUHapy,
Jlomarntaue
3aJaHus
2 Bonbuive s35IKOBBIC 10 10 42 Iloaroroska k
mognenu (LLM) ceMUuHapy,
Jlomarniaue
3aJaHus
3 CoBpeMeHHbIE 12 12 50 [ToaroroBka k
BO3MOYKHOCTH U CceMUHapy,
pacmmperus OOIBIINX JloMarHaue
SI3LIKOBBIX MOJIeeH 3a7aHMs
(LLM)
Ix3amen 4
Hmozo: 30 30 4 126
O6vem oucyuniunst (M00y1s) 190
(6 ax. u.)
Obvem Ooucyunaunvt (MoOoyns) 5
(6 3au. eo.)
4. CopaepxxaHue TUCHUILITHHBI (MOTYJIs1)
Nen/m HanMmenoBanue pasgesa ConepxxaHue TUCHUNIMHBI (MOIYJIs1) 0 TEMaM
JAMCUHMILIMHBI (MO1YJIs1)
1 Encoder-based momenu BekTopuzaius 1 kiaccuukaiys TEKCTOB

[MpenoOyveHHbIE S3BIKOBBIE MOJENTH HAa OCHOBE
Komupormuk Tpanchopmepa (BERT u np.)

PamxupoBanue 1 METOIbI HHPOPMAITMOHHOTO MTOKCKA
MynbTUIMHTBAIBHOCTh M JIOMEHHAs aJanTanusi MpegoO0ydeHHBIX

SA3BIKOBBIX MOZ[CJ'Ieﬁ

APXUTEKTYPbI

Bosplime a36IK0BBIE MOACIN
(LLM)

S3pIKOBOE MOAETMPOBaHUE U 0OyueHHEe OOJNBIINX S3BIKOBBIX MOJENEH
(LLM)

Hoobyuenue u fine-tuning LLM

Efficient Transformers, PEFT u ouenka s¢dexruBroct LLM

Cxkarune u ontumusanus LLM

Mixture-of-Experts 1 nmapajuiesbHble BBIYHCICHHSI

CoBpeMeHHbIE BOBMOKHOCTH U
pacupeHus OOJIBIINX SA3BIKOBBIX
moneneit (LLM)

Retrieval Augmented Generation (RAG)
LLM-areHTht

MynbTUMOIATBHBIE S3BIKOBBIE MOJIENN
Konoseie LLM

AnbpTepHaTUBHBIE apXUTEKTypsl LLM
O6paboTKa peun 1 ayTMOCUTHAJIOB
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeaesaMHy.

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

OcHosnas numepamypa:

1. Pus, P. O6paboTka ecTeCTBEHHOTO sI3bIKa Ha Java : mpakTH4eckoe pykoBojacTso / P. Pu3
; mep. ¢ anri. A. B. CHactuna. - 2-e m3a. - Mocksa : JIMK Ilpecc, 2023. - 266 c. - ISBN 978-5-
89818-333-2. - Tekcr : anekrponnsiit. - URL: https://znanium.ru/catalog/product/2102620.

2. XobcoH, JI. O6paboTKa eCTECTBEHHOTO S3bIKa B ICHCTBUH : TIPAKTHYECKOE PYKOBOJCTBO
/ JI. Xobcon, X. Xannec, X. Koyn. - Cankr-IlerepOypr : ITurep, 2020. - 576 c. - (Cepus «lns
npodeccuonanoBy). - ISBN 978-5-4461-1371-2. - Tekcr : omektpoHnbii. - URL:
https://znanium.com/catalog/product/1733506.

3. Bacunwes, 0. O0paboTka ecrecTBeHHOTO si3bika. Python u spaCy Ha mpakrtuke / 1O.
BacunbeB. - Cankrt-IlerepOypr : Ilurep, 2021. - 256 c. - ISBN 978-5-4461-1506-8. - TekcrT :
anexkTpoHHbId. - URL: https://znanium.ru/catalog/product/2141633.

Jlonoanumensvhasn numepamypa:

1. Benrdopt, b. [Ipuknaanoif ananu3 TeKCTOBBIX TaHHBIX Ha Python. MammnHoe o6yuenue
U CO3/IaHHE MPUIOKEHUH 00pabOTKH €CTECTBEHHOTO f3bIKA : MPAKTUYECKOe PYKOBOJCTBO / b.
benrdopr, P. bunbpo, T. Oxena. - Canxt-IletepOypr : Ilutep, 2020. - 368 c. - (Cepus
«bectrcemneper O’Reilly»). - ISBN 978-5-4461-1153-4. - Tekcr : anektponHbii. - URL:
https://znanium.com/catalog/product/1733693.

2. Huxonenko, C. U. I'mybokoe o0ydenue : mpaktudeckoe pykoozctso / C. . Hukonenko,
A. Kanypun, E. Apxanrensckas. - Caukt-lIletepOypr : Ilutep, 2019. - 480 c. - (Cepus
«bubmuoteka mporpammuctay). - ISBN 978-5-496-02536-2. - Tekct : anexTpoHHbIH. - URL:
https://znanium.ru/catalog/product/1760785.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKON 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTHUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 0OecTieunBaroleil mpoBeieHue BeexX
BUJIOB JIUCUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKH, MPAKTHYECKOW U Hay4YHO-
UCCIIEIOBATEIbCKON PaboT 00yJaromuXxcs, NPeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomeneHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayAUTOPUH JIJIsl IPOBEACHUSI 3aHATUI
JEKIMOHHOTO THIA, 3aHATHM CEMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
WHAUBUAYAJIbHBIX KOHCYJIbTALIMNA, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENbHOM pabOThl U MOMEIIEHUS Il XpaHEHU M MPO(PUIaKTHUECKOTO
obcmykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS yueOHOH
uH(popMalu 60JbIION ayIUTOPUH.

Nzydenune qucuuiiinHbl (MOIYIst) oOecTieyMBaeTcsl B y4eOHBIX ayIUTOPHUAIX, OCHAIICHHBIX :

—CTOJIaMU U CTYJIbSIMY;

— KOMIIBIOTEPHON TEXHUKOW;
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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

— MEXAHUYECKUMH KaJIbKYJIATOPAMU;

— CIIeMAITM3UPOBAHHBIM 000PYI0BAHUEM, BKJIIOUAs JEMOHCTPAIIMOHHOE 000pYI0BaHUE.

[TomemeHust U1 CAMOCTOSATEIBHOM paOOTHI 00YJAIOIIMXCSI, B TOM YHCIIE IPUCTIOCOOTICHHBIS
JUIS. UCIOJIb30BaHUSl WHBAJIUJAMH W JIMIIAMU C OTPAHUYECHHBIMM BO3MOXKHOCTSMHU 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
JTAHHBIX ¥ UHOOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM):

Ne HanMeHoBaHue nopraJa Ccbuika
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snektponHas 6ubmaroreka elibrary.ru https://elibrary.ru/defaultx.asp
Ooubnroreka
2. | Baza manueix mua | T-cnenuanucTos https://habr.com
3. | Ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbli cailT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccutickoit @enepariim
5. | ®enepanbusiii moptan «Poccuiickoe oopazoBanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exnnoe okHo goctymna | http://window.edu.ru/
K 00pa30BaTeIbHBIM pecypcam”
7. | Enunas xosmnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHYOPMALTUOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX 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 JInnen3nonnoe / cB000HO
pacnpocTpaHsiemMoe

OnepanMoHHBbIE CHCTEMBI:
Microsoft Imagine (Windows Client, | 3apy0exxHoe JIMILIEH3UOHHOE
Server)
BpaysepsI:
SIunexc.Bpaysep OTEUECTBEHHOE CBO0OOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOeKHOe CBODOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NpUI0KEHUS
Microsoft Imagine (Visio, OneNote) | 3apyOexxHOe JIMILIEH3MOHHOE
TeXstudio 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apy0exHoe cBOOOJTHO PACIIPOCTPAHSIEMOE
IporpaMmHoe oGecniedeHue sl IVIAHMPOBAHUS M Y4eTAa BPeMEHM:
Toggle app | sapy6exHoe | cBOGOHO pacnpocTpansiemMoe
CucTeMbl YHpaBJieHHs] MPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | nuuensnonHoe
Cucrembl ynpasJieHHs1 6a3aMH TaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | muuensnonnoe
Cucrtemsbl peseppHOro konuposanus (backup):
Acronis Backup Advanced for 3apyOexHoe JULEH3UOHHOE
HyperV
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

CripaBo4YHO-NIPaBOBbI€ CHCTEMBbI:

Kouncynsrantllintoc: cnpaBo4yHO- OTEYECTBEHHOE JIMLIEH3UOHHOE

paBoOBasi CHCTEMA

CpencrBa aHTUBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security s OTEYECTBECHHOE JUIEH3UOHHOE

6usneca CranmapTHeIii Russian

Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHoe cBOOOJTHO PACTIPOCTPAHIEMOE
Bash (Unix shell) 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0OeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACTIPOCTPAHSIEMOE
IlakeTbl IPOrPaMMHBIX CPEeACTB M OMOJINOTEK:

AutoPsy 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMOoe
Interactive Disassembler (IDA) 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Cucrtembl ynpapjieHusi 0ndanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOexKHOE | CBOOOIHO pacCIpPOCTPaHsIEMOe
CepBHuCHI U CJTYKObI:

Bind 3apy0eKHOEe CBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe

7. MeroanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToan4yeckue yKazaHHus I 00y4aOUIUXCS 110 OCBOCHUIO TUCHHILIMHBI (MOYJIs1)

B mpouiecce uzydyenust nucuuruinabl (Moayiisi) «Natural Language Processing (O6paboTka
€CTECTBEHHOTO S3bIKa)» B paMKaxX TEKYILEro KOHTPOJIS yCIIeBAEMOCTH UCTIONB3YIOTCS TAKHE BUIBI
yaeOHON paboThl, KaK JIEKIIMU, CEMUHAPHI, ayIUTOpPHAs padoTa, OMAIIHUE 3aJaHusl, a TaKXKe
pa3inyYHble BHJIBI CaMOCTOSATENbHONW pPabOTHl OOyYarolMxcs IO 3aJaHUI0 TPEernojaBaTelis,
HaIpaBJI€HHbIC HA PA3BUTHE HABBIKOB NMPOGECCHOHATBHON JIEKCUKH, 3aKPETICHHUE MTPAKTUUECKHUX
npodecCHOHANBHBIX KOMIETEHIINN, TOOIIPEHNUE HHUIIUATHB.

Jlexyus — cHCTEMAaTHYEeCKOe, TOCIENOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
npernojiaBaTeseM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOTI0 XapaKTepa.

B mpormecce neknmii peKOMEHAYETCs BECTH KOHCIEKT JISKIUI: KpPaTKO M CXEMaTHYHO
(GUKCUpOBaTh OCHOBHBIE WIEH, BBIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoOXOIMMO OTMETHUTH BOMPOCHI WM MAaTepUaNbl, KOTOPBIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HANTH OTBETHI B PEKOMEH0BaHHON nuTeparype. Eciu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CleAyeT CPOpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
IPEMNo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMHUHAPCKOTO (IIPAKTUYECKOT0) 3aHATHSL.

Cemunap — 310 hopma y4eOHOU NEATETLHOCTH, MPOBOANMAsT B y4eOHOM 3aBEJICHHUH TIOT
PYKOBOACTBOM TMpEMojaBaTesisi, TI/A€ CTYACHTbHl AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
MPAKTUYECKUX 3aJaHUsIX U APYrux (popmax B3aMMOACHCTBHUS.

Jns ycnenrHoi moAroToBKM K CEMUHAPY PEKOMEHIYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUA W OCHOBHBIMH MaT€puUajlaMu, YTOOBI MMETH BO3MOYKHOCTH AKTHBHO y4aCTBOBAaTh B
obOcyxaeHuu. Takxke MOJIE3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
r1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Ayoumopnas paboma — akTUBHas paboTa CTyleHTa Ha CEMUHApe, ero OTBETHI Ha BOIIPOCHI
MIPENoIaBaTelisd U y4acTHE B TUCKYCCHH.
Jl1g ycnemHoro yyacTvsi B CEMMHApe CTYAEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C
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TeMOU OOCYXXIEeHHs, IPOYUTAaTh HEOOXOAHWMbIEe MaTepualbl U MOATOTOBUTH BOIPOCHL. BaxkHO
AaKTHBHO CJIYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BHICKa3bIBasi CBOM MHEHUS U apIyMEHTHUPYS HX.
[Ipu oTBerax Ha BONPOCHI MPENOJABATENSI CTOUT OBITh YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONUPAsICh HA U3YYEHHBIN MaTepuall. Takke MOJE3HO MOAACPKUBATH TUATIOT C OJHOKYPCHUKAMHU,
4TOOBI 000TaTUTH O0CYXKJCHHE U PACIIUPUTH CBOU 3HAHUSI.

Homawmnee 3a0anue — HabOP 3a11a4 IO TEMaM HEJICIIH.

[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSMHU M CPOKaMU BBINIOJHEHUS. PexoMeHayeTcs pa3OuBaTh 3aaHusl Ha STAlbl, YTOOBI
n30exaTh NEperpy3kd U Jydllle yCBOUTh Marepuai. Vcrnonb30BaTh pa3iWyHble HUCTOYHUKU
uH(OpMaLKK, BKIIOYasl yUeOHUKH U OHJIAWH-PECypChl, Ui 0osee Ty00KOro MOHUMAHUS TEMBI.

Camocmosmenvras paboma — paboTa CTYIECHTOB, HaIpaBJICHHAs Ha YIIyOJICHHOE
W3YYCHUE OT/ICITBHBIX TEM M BOIPOCOB YUECOHON AUCIMILTUHBI (MOTYJIs).

B nporiecce camocTosiTensHOM paboThI CTYIEHTHI B3aUMO/ICUCTBYIOT C PEKOMEHI0BAHHBIMHU
MaTepuajiaMH P MUHUMAIBLHOM yYaCTHU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCIIEKTaMH JIeKIui (00paboTka TeKcTa), IOBTOPHOE M3YUCHHE YyUeOHBIX MAaTEpHAIIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JIOMOJHUTEIILHBIX TEM, BHIMIOJIHCHHE YU4eOHO-UCCIICIOBATEIIbCKIX
3alaHUM U Ipyroe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ mo JMCIMIIJINHE (MO}IyJ’[lO)

Kpurepun nosrydyeHusi ypoBHSI ¥ OLleHHBAHUS c()OPMUPOBAHHOCTH KOMIETEHIHII M0
aucuuminne (moayio) «Natural Language Processing (O6pa6oTka ecTeCTBEHHOT0 SI3bIKA)»

OneHuBaHue ypOBHS Y4YEOHBIX JOCTHMKEHHH 0Oydarolmuxcsl Mo AUCHUIUIMHE (MOIYJIIIO)
OCYIIECTBIISIETCS B BUJIE TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAIlUH.

[IpomexyTouHasi aTrecTalusi MO AUCHUIUIMHE (MOIYJIO) OCYIIECTBIsIETcS B Qopme
9K3AMeHa, Py STOM MPOBOJAUTCS OLIEHKA KOMITETEHIINM, C(OOPMUPOBAHHBIX IO AUCIUILIMHE.

Jlns omeHMBaHHS TEKYIIETO KOHTPOJS YCHEBAEMOCTH M IMPOMEXKYTOUHOW aTTecTaluu
UCTIONIB3YETCS JIECATUOAIUThHAS ITKaJa OIECHUBAHUS, KOTOPAask COOTHOCHUTCS C TPATUITMOHHOU
nATUOATUTPHON IITKAJION CIEAYIOIINM 00pa3oMm:

Jecatudamnbnas IlsarudamibHas O0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OllEHKA OllEHKAa JUCHMIIMHE (MOIYJIIO)
10 OT1inyHO CTyIeHT MOJHOCTHIO BIIAJCET 3HAHUSMHU, M3JIOKEHHBIMHU B
9 OTIHYIHO pabodeil mporpamme, W TIIYOOKO OCMBICISCT JUCIMILIMHY
8 OTIM4EO (Momyib). On CaMOCTOSITETILHO u JIOTHYECKU

[OCJICZIOBATEIBHO OTBEUAET HA BCE BOMPOCHI, AKIECHTHPYS
BHAMaHUE Ha HauOoyiee BaXXHOM. YMeEeT aHAM3UPOBATh,
CpaBHUBATH, KJIACCU(PUIIMPOBATD, 0060011aTh,
KOHKPETU3UPOBATH u CUCTEMATHU3NPOBATh I/I3y‘IeHHI)II>’I
MaTepuai, BBIJENSS KIOYEBBIE MOMEHTHI W YCTaHABIUBAs
MIPUYNHHO-CJICICTBEHHBIE  CBsI3U.  YeTko  opMynupyer
OTBETHI, YBEPEHHO UHTEPIPETUPYET PE3YJIbTAThI aHAIHU30B H
JIPYTUX HWCCIIEOBAaHMNA, a TaKXKe PElIaeT CIIOKHBIC 3aJayu.
CTyJIeHT XOpomio 3HAaKOM C METOJaMH HCCIeJOBaHMUS,
HEOOXOUMBIMU JIJISl TIPAKTUYECKON JEATEIbHOCTH, U YMEET
CBSI3bIBATH TEOPETUYECKUE ACTICKTHI TUCIIUTUIMHBI (MOAYIIS) €
MIPaKTUYECKUMU 3a]a9aMHu.

7 XOpOH_IO CTyI[eHT 06J'Ia):[aCT SHaHHUAMHA MPEAMCTAa MOYTH B IMOJIHOM
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JlecaTnOAILHAA
OIlEHKA

IIaTnoannnLHas

OIICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JucHMIInHe (MOIYJII0)

6

Xoporo

o0BeMe paboueii MPorpaMMbl U CAMOCTOSTEIBHO, JIOTHYCCKH
MOCJIeIOBATENILHO U BCECTOPOHHE OTBEYAeT Ha BCE BOIPOCHI,
AKIICHTUPYS BHUMaHWE Ha HAauOOJIee 3HAYMMBIX MOMCHTAX.
OH yMeeT aHaIM3UPOBaTh, CPABHUBATH, KJIaCCU(UIIUPOBATH,
000011aTh, KOHKPETHU3UPOBATh M  CHCTEMAaTH3MPOBATH
M3YYCHHBI MaTepUall, BBIJCHSS €ro KIFOUYEBHIC ACIEKTHI U
yCTaHaBIINBas MPUIHHHO-CIICICTBEHHEIC CBSI3H.
®dopMyIMpyeT CBOM OTBETHI, YBEPEHHO WHTEPIPETUPYET
pe3yNbTaThl aHAIM30B M JPYTHX HUCCIEAOBAaHUH, a TaKKe
pelaeT CIOKHBIE CUTYaIlMOHHbIC 3a7a4i. CTYJCHT XOPOIIOo
3HAKOM C METOJaMH HCCICAOBAHMS, HEOOXOIMMBIMM IS
yMmeer
mpeaMeTa ¢ MPaKTUYCCKUMU

HpaKTH‘{CCKOﬁ JCATCIBbHOCTH, n CBA3bIBATh

TCOPECTUYCCKUEC ACICKThI

3agadyaMu.

5 Y IOBIETBOPUTEIBEHO

4 Y 10BNIETBOPUTENHHO

CryneHT oOyiafmaer 0a30BBIMH 3HAHHUSAMHU 10 JAMCIUIUIMHE
(Monyimo), HO pu
CaMOCTOATCIIbHbBIX

HCHIBITBIBACT TPYAHOCTH

OTBETax u HCIIOJIB3YET HETOYHBIC
(hopmynmupoBkru. B Xome OTBETOB OH JOITyCKaeT OMIMOKH,
Kacaromuecst CyTH BonpocoB. CTyAeHT crmocoOeH peraTh
TOJIBKO

MHUHHUMAJIbHBIM Ha60p0M MCTOOOB UCCIICAOBAaHUA.

CaMbI€ TIPOCTBIC 3aJaud W  BJIAACCT JIUIIb

He cnaun

He cnan

He cnan

CTyneHT He OBIajIeN 0053aTeIbHBIM MUHIMYMOM 3HAHHIA 110
NpeaMETY U HE MOXKET OTBETHUTH Ha BOIPOCHI, JaXKe €CIU
3a/1aeT HaABOJISIINE

npenogaBaTeiib JOIIOJIHUTCIIBHBIC

BOTIPOCHI.

Jucnunnmna (Monyine) «Natural Language Processing (O0paboTka eCTECTBEHHOTO SI3bIKa)»

OLICHUBACTCH CJIICAYHOIIUM o6pa30M:

AKTHBHOCTH Bec |KoaunyectBo Onucanune
Jomamuwue 3aganus | 60% 14 Habop 3amad o remam Henenn
AynuropHas padora | 10% 15 AxTtuBHas paboTa CTyJIeHTa HA CEMHHApPE
OKx3aMeH 30% 1 ITuceMeHHast win ycTHast paboTa Hall 3aJaHUEM,
HanpaBJICHHBIM Ha MPOBEPKY MOIYYSHHBIX 3HAHUH 1
HAaBBIKOB I10 JTUCIHUILTHHE (MOYITIO)

®opmysia pacuéra UTOroBoii onenku mo qucuumianne (moxyar) «Natural Language
Processing (O0padoTka ecTrecTBeHHOTO0 s3bIKa)»: «0,6 X cpeanee 3a nomaiHue 3aganus + 0,1
x ayguropHas padota + 0,3 X sk3amMenH».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIUXCS 110 JMCHHUIINHE (MOLYJII0)

3aganue 1.

I[IpumepHbIe TOMaLIHUE 32IAHUS

Jlomamnee 3aganue 1.

1. Bribepure TEKCTOBBIN KOpITyC (HampuMmep, Ha0Op HOBOCTHBIX CTATE€H WIIM OT3BIBOB O

MIPOJIYKTax).

2. Brmonnaute npenodpaboTKy TeKcTa, BKIIOYAs:
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Y,Z[aJ'ICHI/Ie IMYHKTyallul U CIICHUAJIBHBIX CUMBOJIOB.

O

[IpuBenenue TekCcTa K HIDKHEMY PETHCTPY.
CTeMMHUHT WIN JEMMATU3ALUIO.

o O O

VY nanenue cTon-cios.

3. Peammsyiite meron "memox cinoB" (Bag of Words) mis BeigeneHus NpU3HAKOB U3
Ballero Kopmyca.

4, Co3zpaiite TabmuIry, 0ToOpaXkarollyr 4acTOTy CJIOB B BallleM HaOOpe TaHHBIX.

Oxunaemplii pesyjabtar: OTUeT, coaepKallvil pe3yJbTaThl NPenoOpadOTKH, TaOIHILy
YacTOTBI CJIOB U KPATKUM aHAJIN3 ITOJIyYECHHBIX JaHHBIX.

3aganue 2.

1. Hcnonp3ys Oubmmorexky Gensim, oOyuutre moxenb Word2Vec Ha BbIOpaHHOM
TEKCTOBOM KOpIyce (MOYKHO HCII0JIb30BATh KOPITYC U3 IEPBOIO 3aJaHus).

2. IlpoBeaute aHaN3 BEKTOPHBIX MPEACTABICHUH, BRIOPaB HECKOIBKO CJIOB M HAIUTE UX
Oommkaiimue "cocequ" B BEKTOPHOM IPOCTPAHCTRBE.

3. OObsicHUTE, KaK BEKTOPHBIE IPEACTABICHNUS CJIOB IOMOI'al0T B pelieHnu 3a1a4 NLP.

4. Co3znaiiTe pocTyO A3bIKOBYIO MOZIETb HAa OCHOBE N-IpaMM, UCIIOJIb3Ysl Balll TEKCTOBBII
KOpITyC, ¥ OLICHUTE €€ IPOU3BOUTEIBHOCTh HAa TECTOBOM HaOOPE JaHHBIX.

O:xupaemplii pe3yabrat: OTUeT ¢ pesynpratramMu o0yueHust moaenn Word2Vec, crickoMm
Onrkaiiux cocenen /Ui BHIOpaHHBIX CJIOB U KPAaTKUM aHAJIU30M SI3bIKOBON MOJIENH.

3ananme 3.

1. Peanusyiite mnpocTyro pekyppeHTHyr0 HelipoHHyto cerb (RNN) miga 3agaun
KJaccu(uKaluy TeKcTa (Hampumep, KiacCU(UKalus OT3bIBOB KaK IOJIOKUTENIBHBIX MU
oTpunarensHelx). Ucnons3yiite ¢ppeiimBopk TensorFlow unu PyTorch.

2. OOyuuTe MOJENb Ha pa3MEeUeHHOM Habope JaHHbIX (Hanpumep, IMDB nis oT35IBOB 0
bunbpmax).

3. CpaBuute npousBoautenbHocTh RNN ¢ Oonee cloXHOH apXMTEKTypod, TakoW Kak
LSTM unu GRU, u npoananu3upyiTe pe3yabTaThl.

4. Peanu3yiiTe MeXaHU3M BHUMaHUS JJs YJIYYIICHUS HPOU3BOJUTENILHOCTH Ballel
Mojienu. OnuumTe, Kak MEXaHU3M BHUMaHUS IOMOTAaeT B KOHTEKCTE Balllel 3a/1auH.

O:xupaemsbiii  pesyabtar: Ortder, coaepxkamuii pesynabTarbl o0yueHuss RNN u
LSTM/GRU, rpaduku npou3BOIUTEIBHOCTH M aHAJIW3 BIMAHUS MEXaHHW3Ma BHMMaHUS Ha
pE3yJIBTaTHI.

JomamHee 3a1anue 2.

3aganue 1.

1. MW3yuute apxurextypy Tpanchopmep, BKIIOUass MEXaHH3Mbl BHUMAHHS M TIO3UITHOHHOE
kogupoBanue. Co3maliTe BHU3YyalbHYIO CXEMY, HIUTFOCTPHPYIOIIYI0O OCHOBHBIE KOMIIOHEHTHI
MO/IEIIH.

2. PeamusyiiTe TpoCTyr0 S3BIKOBYIO MOJIeIh Ha OCHOBE KoJIWpoBIIMKa TpaHcdopmepa
(manpumep, BERT) c¢ ucnons3oBanuem Oubmmorekn Hugging Face Transformers. O0yunte
MO/IeJb Ha 3aJlaue Kiaccu(UKaIui TEKCTOB (HarpuMep, Kiaccu(uKaus OT3bIBOB).

3. IlpoBeauTte ONEHKY NMPOU3BOAMTEIBHOCTH MOJEIM Ha TECTOBOM HAbOpe NaHHBIX U
IpoaHAIM3UPYHTE, Kakue (PaKTOPhl MOTYT BIMATH HA PE3YyJIbTATHL.

Oxunaemblil pe3yjabTat: OTUYET ¢ BU3YaJTbHOW CXEMOUW apXUTEKTYPhI, KOJOM peaau3aluu
MOJIEJIH, pe3yJibTaTaMH OLEHKH MTPOU3BOJUTEILHOCTH U aHAIU30M (DaKTOPOB.

3aganue 2.
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1. Bribepure TeHepaTHBHYIO SI3BIKOBYIO MOJIENb Ha OCHOBE jaekojaepa Tpancdopmepa
(manmpumep, GPT-2 unmu GPT-3). Usyunre, kak pabotaer prompt tuning u pearusyiTe ero s
BAaILIE MOJIEIIH.

2. TlpoBemauTte SKCIEPUMEHT, CPAaBHHUB IMPOU3BOAUTEIBHOCTh MOJEIHA C M 0e3 prompt
tuning Ha 3aja4e TeHepaluy TeKCTa (HapuMep, MPOI0JDKEHUE TPEIOKESHUN ).

3. MUccnenyiite MeToapI ONTUMHU3AIMH, Takue Kak P-tuning 1 LoRA. Peanu3yiite onun u3
9TUX METOJIOB JJIsl YAyUYIICHHs IPOU3BOIUTEIHHOCTH Balllei MOJICIH U OLICHUTE PE3yJIbTaThl.

Oxunaemblil pesyiabrar: OTUET, BKIKOYAIOIIMI PE3yJabTaThl 3KCIEPUMEHTOB C prompt
tuning, cpaBHEHUE MPOU3BOJUTEIILHOCTH, pEAIM3alMI0 METOJa ONTHMHU3AlUU U aHaJIu3
MOJTyYEHHBIX JTAHHBIX.

3aganue 3.

1. Peammsyiire RAG (Retrieval-Augmented Generation) cuctemy, HCHOJIB3YS
nperoOyIeHHBIC MOJICITH U HA0Op JaHHBIX JJIs u3BjIcueHus: nHpopmammu (Harmpumep, Wikipedia).
OObsicHUTE, KaK CHCTEMA HCIIOIb3yeT MEXaHU3Mbl U3BJICUCHHS U TEHEepaIlUu.

2. Co3zpgaiiTe mpoCTyI0 JUAIOTOBYIO CHCTEMY, peain30BaB 3adauu intent detection u slot
filling. Mcionp3yiite 6mbnuoreky Rasa uimm aHamoru4yHyro i pealn3alui.

3. IlpoBeauTte TecTupoBaHUE Ballei TMATOrOBOM CUCTEMBbI Ha HAOOpE MOJIb30BATEIBCKUX
3aMpOCOB W IMPOAHATM3UPYUTE PE3yIbTaThl, BKIIOYAs TOYHOCTh OMPEICIICHUS HAMEPECHUU U
3aI0JIHEHUSI CIIOTOB.

O:xupaemplii pe3yabrat: OTuer, coaepxamuii onucanue RAG cuctemsl, KoJ1 peann3aiim
JTMAJIOTOBOM CHCTEMBI, Pe3yJIbTaThl TCCTHPOBAHMS M aHAIHM3 TIPOU3BOAUTEIHLHOCTH.

IIpumepHBIEe BONIPOCHI I NOATOTOBKH K CEMHHapaMm
IToaroroBka k cemunapy 1.

1. Kak npoucxoauT nporecc BEKTOPU3aLUN TEKCTOB B MOJIESIX Ha OCHOBE apXUTEKTYpPhl
Konuposuuka Tpanchopmepa, v Kakue NpeuMyIIecTBa 3TO JaeT A 3a1a4 Kiaccupuxanun’?

2. B yem ocHoBHble ommuns Mexay BERT m npyrumu mpenoOydeHHBIMH MOACTISIMH,
takuMu kak ROBERTa unu DistilBERT, B koHTeKkcTe 00pabOTKH €CTECTBEHHOTO sI3bIKa?

3. Kak mnpuMeHsSIoTcS MeTOIbl PAaHXHPOBaHUS B HWHPOPMAIMOHHOM TIOUCKE C
ucnosnb3oBaHueM encoder-based Monened, U Kakue METPUKU MCIOJB3YIOTCS JJS OLEHKH HMX
3¢ (eKTUBHOCTH?

4. KakuM o0pazom obecrieunBaeTcs MyJIbTUIMHIBAIBHOCTD B MPET0OYYEHHBIX S3BIKOBBIX
MOJIEJISIX, U KaK 3TO BIUSET HAa UX MPOU3BOJAUTEIBHOCTh MPU pabOTE C HECKOJIBKUMHU S3bIKAMU?

5. Kakue crpateruu TOMEHHOW ajanTaliyi MPUMEHSIOTCS I MPeJoOydeHHbIX MoJieneit
tuna BERT npu nepenoce Ha cnenuduyeckue 001acTi, Takue Kak MeAUIMHA Wi (pUHAHCHI?

IMoaroroBka k ceMuHapy 2.

1. KakoBbl KJIIOYEBBIE MPUHIUIBI S3BIKOBOTO MOJAETUPOBAHUS B OONBIINX S3BIKOBBIX
MOJICJISIX, U KaKhe JaHHbBIC UCIIOIB3YIOTCS JIUIS MX 00ydeHuUs?

2. B uem paznuna Mmexay 1oooyuenueM (fine-tuning) 1 moJHbIM nepeodydeHneM 00IbIINX
SI3BIKOBBIX MOJIEJICH, M KOTJ1a IPE/IIOYTUTEIIbHEE UCTIOIB30BaTh KaXIbIi MOAX01?

3. Kak paboraror meroas! Efficient Transformers m PEFT mnst ontumuzanmu GOIBIIAX
MOJIeJIeH, U KaK OHH BJIMSIFOT Ha OICHKY d(PPEeKTUBHOCTH?

4. Kakue TEeXHUKH CKATUS U ONTHUMH3AIUU TpUMEHSIOTCS K LLM, 4TOOBI CHU3UTH HX
pasMep U yCKOPUTH paboTy, 6€3 3HAUNTEIHLHOM MoTepH KadecTBa?

5. Kak apxutektypa Mixture-of-Experts unTerpupyercs ¢ mapauieabHbIMU BEIYUCICHUSIMA
B OOJIBIINX SI3BIKOBBIX MOJIEJIAX, U KaKUE MPEUMYILECTBA 3TO J1aeT?
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IloaroroBka k cemuHapy 3.

1. Kak pab6oraet Retrieval Augmented Generation (RAG) B 00BIIHMX SA3BIKOBBIX MOJICIISX,
U B KaKHX CIICHAPHUAX ITO YIIY4IIAeT FeHEPaIlui0 OTBETOB?

2. Kakue mpUHLHUIIBI JIeKaT B OCHOBE co3aanusi LLM-areHToB, 1 Kak OHU MOT'YT aBTOHOMHO
BBITIOJTHSATH 33/1a4U B PEaTbHBIX MPUITOKCHHSIX ?

3. Kak MynpTUMOIanbHbIE S3BIKOBBIE MOJENIM HMHTETPUPYIOT TEKCT C JAPYTUMHU
MOJIaTbHOCTSIMHU, TAKUMU KaK MU300paKEHUS WM BUCO, M KAKUE BBI30BBI IIPH STOM BO3HUKAIOT?

4. B yem ocobeHHocTH KOJI0BBIX LLM, 1 KaK OHU HCIIONB3YIOTCS AJIs TEHEpallK U aHajIu3a
IPOrpaMMHOr0 Koza?

5. Kak anprepHaruBHble apxutekTypsl LLM, Takue kak Te, OCHOBaHHbIe Ha 00paboTKe
pedu, pacmupsitoT BO3MOKHOCTH MOJIENEH, U KaKue WHCTPYMEHTBI MIPUMEHSIIOTCS JJIs aHaIn3a
ayIMOCUTHAJIOB?

3apanus AJs1 MPOMEKYTOYHOM aTTeCTAIUM MO JUCHUILIHHE (MOAYJII0)

Ne 3ananue OtBeTt Kommnerenuus
n/n
1. s onienku 3¢ (heKTUBHOCTH CBOEH pabOTEHI 11O C OIIK-3

CO3J/IaHUIO MOJIEITH KJIacCH(HUKAIIMK TEKCTOB, KaKas
MeTpHuKa ypaBHoBemmBaeT Precision u Recall st
OIIEHKH Ka4eCTBa MOJICITH KIIACCUPUKAIIH?

A) Accuracy

B) ROC-AUC

C) Fl1-score

D) Recall

2. Kax Ha3bIBaeTcs mpoliecc IpUBEACHUS CIIOBA K €ro Jlemmaruzanusy/ OIIK-2
HavyanpHOUW Qopme (Hampumep, «Oexam» — JIeMMaTHU3aLHs
lemmatization/
Lemmatization/
lemmatisation/
Lemmatisation
3. | Kakoii mMeTon umcieHHoro npeacrasinenus texcra | TF-IDF / tfidf / tf idf / IK-3

YUHTBIBA€T YacTOTy CJIOB M MX 3Haummocth B | T-und / tfidf meton

«bexarb»)? OTBeT pgaliTe OJHMM CIIOBOM, Ha
PYCCKOM WJIM aHTITUIICKOM SI3bIKAX

KOJUICKITMK JTOKyMeHTOB? [laliTe oTBeT OIHUM
CIIOBOM (BO3MOXKHO, C Je(UCOM) Ha PYCCKOM HIIH
AHITIMHACKOM SI3BIKAX

4. Kak Has3piBaeTcs TexHHKa, KOTOpas YIIydIlIaeT AyrmenTarus/ [1K-3
YCTOMYUBOCTh MOJENIM K HOBBIM JaHHBIM 3a CUET ayrMCHTalHA
pacIIUpeHHs Ha OCHOBE M3MEHEHUN

TPEHUPOBOYHOTO Habopa? Hamwmmmre OTBET Ha
PYCCKOM SI3BIKE OJHUM CIIOBOM.

5. HazoBute apXuTekTypy NpeaoO0yueHHOH MOJEIH, BERT OIIK-2
OCHOBaHHOW Ha  TpaHchHOpMepe-KOIUPOBIIUKE,
KOTOpasi IIUPOKO HWCHOIB3yeTcs Ui 3ajad
kraccudukamuu TekcToB. JlaiiTe OTBET OTHUM

CIIOBOM.
6. Kakoii npouecc oOyueHus OOJBIIMX S3BIKOBBIX SI3pIKOBOE OIIK-3
MOJIETIEd BKJIIOYAET TMPEJCKa3aHUE CIIEAYIOIIETro MOZEINPOBaHUC

CJIOBa Ha OCHOBE Mpenbayux? JlaiiTe OTBET OJHUM
CJIOBOCOUYETAHHEM.
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Kakoit mMerom reHepamuu TEKCTa B OOJBIIHX
MOJIEJISIX MCIIONB3yeT BHEIIHNE HCTOYHHUKH JTAaHHBIX
UIs  yroydmieHds otBeroB? [laiite oTBeT OgHUM
cJIOBOCOYeTaHUEM (a00peBUATypOit).

RAG

[K-2

HazoBuTe anbTepHATHBHYIO apXUTEKTYPY OOJBIINAX
MOJEJICH, OpHUEHTUPOBAHHYI  Ha

Jaitte OTBET

00paboTKy
ay/IUOCUTHAJIOB. OJTHUM

CJIOBOCOYCTAHHEM.

O6paboTka pean

IK-3

HazoBute  TexHmKy  mooOy4deHHWsST — OOJBIINAX

SI3BIKOBBIX MOJIENeH il crienuuyYecKor 3ajadu.
JlaiiTe OTBET OJHHUM CIIOBOM.

Fine-tuning

OIIK-3

10.

Hazosure OoJIbIINE SI3LIKOBBIE MOJIEJIH,

CIieIUaTN3UPOBAHHBIC Ha
JlaiiTe

TeHEepaIuu

IIpOTrpaMMHOI 0O KoJa. OTBCT OJHUM

CJIOBOCOYCTAHUCM.

Komnossle LLM

[K-2

11.

Hazosute TEXHUKY CIKaATUA OOJIBIINX S3BIKOBBIX
MoZeNnel i1 yMEHbIICHHs uX pa3mepa. Jlaiite
OTBET OJIHUM CJIOBOCOUYETAHUEM.

KsanroBanwue / pruning

[1K-3

12.

Kakoil moaxoa K paHXUPOBaHHUIO IJOKYMEHTOB B
WH(OPMAITMOHHOM TIOHUCKE HCIIONB3YET BEKTOPHEIE
MpEACTABICHUS TIJIST U3MEpeHus: cxoxectu? Jlaiite
OTBET OJHUM CIIOBOCOUYETAHHUEM.

CeMaHTHUYECKOE
paHXUpOBaHUE

OIlIK-2

13.

Kakoit merom onTuMm3anmud —TpaHc)OpPMEpOB
MO3BOJISIET CHUXATh BBIYUCIUTEIBHYIO CIIO)KHOCTH
0e3 morepu kauectBa? [laiite oTBeT OmHHM

CJIOBOCOYCTAHUCM.

Efficient Transformers

OIIK-3

14.

Kakoii Tunm Mozeneit oOpabaTeiBaeT 0JHOBPEMEHHO
TekcT u wm3o0paxenus? [laiite oTBeT oOmHUM
CJIOBOCOYETAHHEM.

MynsTUMOJAITEHEIE
MOEINA

[1K-2

15.

HazoBute wMerom amanramuu npeaoOy4eHHOM

SI3BIKOBOM MoJIenu Uil pabOThl C HECKOJIBKUMHU
si3plkamMu. JlaliTe OTBET OJJHUM CIIOBOCOUETAHUEM.

MynbTUIMHTBAJIbHAS
ajanTanusa

OIlIK-2

16.

Hazosure apXUTEKTYPY, 00BbETUHSIOLLYIO

HECKOJIbKO ~ 3KCHEePTOB ISl HapaulesibHOM
o0paboTku B Oonbmiux Mojensx. Jlaite OTBET

OJHHM CJIOBOCOYCTAHUCM.

Mixture-of-Experts

OIIK-3

17.

HazoBute mpomecc  onTHMH3AIA  OOJBIIHX
SI3BIKOBBIX MOJIEJICH JIJIsl CHU>KEHUS UX CJIOKHOCTH U
YIydIIeHHs] CKOPOCTH paboThl. JlaiiTe OTBET OHUM

CJIOBOCOYCTAHUCM.

Cxxatue Monenen

[K-3

DNEeKTPOHHBIA JOKYMEHT




		+79163039735
	2026-05-28T13:35:03+0300
	Москва, ул. Гашека, д. 7
	АНО ВО "ЦЕНТРАЛЬНЫЙ УНИВЕРСИТЕТ"
	Подпись документа




