LEHTPAJIbHbIN
YHUBEPCUTET

YTBEPXKJIEHA

Pemennem Yuenoro cosera

AHO BO «lleHTpanbHblii YHUBEPCUTET»
«Q7» mapra 2024 r.

[Tporokom Nel

Pabouasi nporpamMma JuCHUIIMHBI (MOLYJI51)
«Natural Language Processing (O6pa6oTka ecTeCTBEHHOT0 A3bIKA)»

Hanpasaenue noaroroBku: 02.03.0/ Mamemamuxa u komnvromepHvle HAYKU

Hanpagaennocts (mpoduiib) NOATOTOBKH: MamemamuKka u KOMNbIOmepHble

HAyKu

Kpaindukanus (cTenenb) BbINYCKHUKA: OAKa1aep

®opma o0yueHus: ounas

Cpoxk ocBoeHus porpaMmsl: 4 2o0a

Ton nadopa: 2024

[NOKYMEHT MOAMUCAH
BNEKTPOHHOM NOAMNUCHLIO

MockBa
2024

DNEeKTPOHHBIA JOKYMEHT



Conep:xkanue

1. Kparkasi XapaKTepuCcTHKA TUCHUTIIHHBI (MOYJIS) ....ooovviiiiinirieiieiniesieesree s snee e snee e 3
2. IlepeyeHb MIAHUPYEMBIX PE3YJIBTATOB OOYUEHMSI .......vveevveeiiieeiiieesineessineessinesssnessssnesssnes 5
ICT oY £ 07 (T 2 7 1 ) (SR 8
4. Conep:kaHue TUCHUIITIHMHBI (MOLYIISA) ....vvviiiiieiinieiietasteeesteeesabeeessbeesssseesasseesssseesasseesnneesnnnas 8
5. YYEOHO-METOTMUYECCKOE OOCCIICUECHIIC .......vvvunneeeeereeetstassesesssesssssasssssssssesssttereeeseesrsnanrrreeeses 9
6. MaTepHaTbHO-TEXHUYECKOE ODCCTICUEHHIE ........vveeereeeiireesireesireesssreessseeesseessseessseesssnesssees 9
7. MeToau4ecKre M OHEHOUHBIE MATEPHMAIIB ........voiiiiiiiiirieaiirieaitreestseesssreessreesseeeaseeeasneesnes 11

DNEeKTPOHHBIA JOKYMEHT



1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabovas nporpamma muctmmnabl (Moayns) «Natural Language Processing (O0paboTka
€CTECTBEHHOTO $3bIKA)» COCTAaBJIECHA B COOTBETCTBUH C (QelepalbHBIM TOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHJIAPTOM BBICIIEr0 OOpa3oBaHusi — OakajaBpuaT MO CHEIHAIBHOCTH
02.03.01 MaremaTuka ¥ KOMIbIOTEpHBIC HaYKH, Tporiib MaremaTrka U KOMIIbIOTEPHBIC HAYKH,
YTBEP)KICHHBIN MpHKa3oM MMHUCTEpCTBA HAyKd M BbICIIEr0 oOpa3zoBanus Poccuiickoi
®Denepanuu Ne 807 ot 23.08.2017 rona.

Wzyuenne mucuurmuabsl (Mmoxynsi) «Natural Language Processing (OO6paboTka
€CTECTBEHHOT'O S13bIKA)» UTPACT KIIFOUYEBYIO POJIb B CO3/IaHUU CHCTEM, KOTOPhIE MOTYT IIOHUMATh
U TEHEpUPOBATH YEIIOBEUECKHUI SI3BIK, YTO OTKPHIBAET HOBBIE BOSMOXKHOCTH JJISl B3aUMOICHCTBUS
MEXY JIFOJIbMH U MalllTHHaMU. JTa 00J1acTh 00eCIIeYrBaeT PA3BUTUE TEXHOJIOTHH, TAKMX KaK YaT-
0O0THI, aBTOMAaTHUYECKHI MIEPEBOJ] M AHATHU3 HACTPOSHHI, KOTOPBIE CTAHOBSTCA Bce 00JIee BaXKHBIMU
B Pa3NIMYHBIX cepax, BKIroUasi OM3HeC, MEAUIIMHY U 00pa3oBaHHUE.

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

Hacrosimas nuciumimnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 1O IMPOTrpaMMe MOITOTOBKH
OakanmaBpuata no Hampasieruto 02.03.01 MaremaTnka W KOMIBIOTEpHBIE HAYKH, MPOQUIH
Martematuka 1 KOMOBIOTEPHbIE HAYKH U BXOJUT B BapuaTUBHYIO YacTh bioka 1, hopmupyemyro
YY4aCTHHKaMHU 00pa30BaTebHBIX OTHOIICHUH KaK TUCIUILIMHA MO BEIOODY.

Jucnunnuza (MOAynb) u3ydaercs Ha 4 Kypce B 7 WK 8 ceMecTpe Ha BBIOOD.

Heab wu3yyeHHs] AUCHUIVIMHBI (MOAYJs): NpUOOpETeHUE 3HAHMH M HaBBIKOB,
HEOOXOIUMBIX AJii Pa3pabOTKH M NPUMEHEHHUsS] TEXHOJIOTUH, MO3BOJISIOIIMX KOMIBIOTEpaM
AQHAIN3UPOBATh, IIOHMMAaTb M B3aHMOJEHCTBOBAaTb C YEJIOBEYECKUM SA3BIKOM B Pa3IMYHBIX
KOHTEKCTax.

3agaum M3y4yeHUus TUCHUILIMHBI (MOZYJIs1):

—  (opmupoBaHUE 3HAHUN M MOHMMAaHUS IO TEMaM: OCHOBBI NMPenoOpabOTKH TEKCTa U
BBIICJICHUS NIPU3HAKOB, IPHUHLUIBI S3BIKOBOIO MOJEINPOBAHUS W KIHOYEBBIE APXUTEKTYpPBI
HEHUpOHHBIX ceTell, nmpuMmeHsembix B obOmactu NLP (RNN, Tpanchopmep), moaxonsl K
MaIlMHHOMY [I€PEBOY, F'eHepaliy TeKCTa U CyMMapH3alui, COBPEMEHHbIE METOIbl O0yUCHHS U
ONTUMM3AIMU A3BIKOBBIX Mojeneil (LLM), ocHOBBI paboThl 1MAIOrOBBIX CUCTEM M M3BJIEUEHUS
uHpOpMalLnH, TPUMEHEHHE MYJIbTUMOATIBHBIX MOJIENIEH U TEXHOJIOTUI 00paboTKH peuw;

—  OCBOEHHE YMEHUIl: MPOBOIUTH MPeaoOpaboTKy U BEKTOPU3ALUIO TEKCTa, IPUMEHSTh
HelipoHHble ceth U LLM nansa 3amau NLP, o0y4aTh M ONTHUMU3HPOBATh SI3BIKOBBIE MOJIEIH,
paspabatbiBaTh U HHTErpupoBaTh NLP-nipuioskeHus, OlleHuBaTh U yIy4lllaTh KaueCTBO MOJIETICH;

—  (opmupoBaHuE HaBBIKOB BiafeHUs nHcTpymMeHTamu Python nins NLP (HuggingFace,
nltk, pytorch), MeTogamMu oOydeHHsI U ONTHMHU3AIMHU S3BIKOBBIX MOJICIICH, HABBIKAMH Pa0OTHI C
MyJIBTUMOJAATBHBIME cucTeMamu U Text-to-speech.

B pe3yabTare 0cBOCHUA IUCHUILIMHBI (MOAYJIfA) 00YYAKOIUMIACS TOJIKEH:

3HamMb:

— OCHOBHBIE CIIOCOOBI IPe0OPAOOTKY U BEKTOPU3ALIUN TEKCTA;

— METObI PEUIeHHs KIIFOUEBhIX 3a7a4 00pabOoTKH €CTECTBEHHOTO SI3bIKA: KIIaCCU(UKAITIS
TEKCTOB, M3BJIeUeHHE HH(OpMAlMM, TETHPOBAHMUE IOCIIEOBATEILHOCTEN, T'€HEpalus TEeKCTa,
CyMMapH3aLus;

— TIPUHIUIBI IOCTPOCHHUSI U METOBI T000yUeHUS TPe00yUEeHHBIX S3BIKOBBIX MOJIETCH
(BERT, GPT u ngp.) nnst 3anay NLP;

— 0a30BbI€ KOHIICTIIINHU OI[CHKH Ka4yeCTBA U MHTEPIPETANH PAOOTHI SA3BIKOBBIX MOJIEIICH
B PA3IMYHBIX 3aj7[auax 00padOTKH €CTECTBEHHOTO S3BIKA,

— TOAXoAbl K MHTerpanuu BHemHuX 3HaHuil B LLM c ucnons3oBanneM RAG (Retrieval
Augmented Generation);
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— METO/bI IOCTPOEHHUSI ar€HTHBIX CUCTEM C ITpuMeHeHneM LLM;

— TIPUHIUIIEI PAOOTHI MYJBTUMOIATBHBIX SI3LIKOBBIX MOJIEJICH, CHOCOOHBIX 00padaThIBaTh
Y MHTETPUPOBATH PA3IUIHBIE MOJAIILHOCTH, TAKHE KaK TEKCT U 3BYK;

ymembw:

— KOHCTPYHpOBaThb U pEalM30BbIBATh MaMIIaiiHel 00pabOTKM TEKCTa MJs pPEeLIeHHS
TUMOBBIX U MPUKIAAHBIX 3a1a4 NLP;

— MPHUMEHATH U 1000ydaTh MpeaoOydeHHbIe A3bIK0oBbIe Mozienu (Hanpumep, BERT, GPT
U JIp.) Ha COOCTBEHHbBIE AATACEThI JUIS PEIICHU 3a/1a4 00padOTKH €CTECTBEHHOTO A3BIKA;

— OITUMHU3HUPOBATh MPOU3BOAUTEIHLHOCTh U YCKOPATH paboty NLP-cuctem, ucnomnbsys
METOJbl COKpAllleHHWs pa3Mepa MoJelel, KBaHTH3aLUI0, JUCTWULSILIUIO U  BHEJIPEHUE
3¢ (PEeKTUBHBIX BBIYUCIUTENbHBIX PEIICHUN;

— OCYILIECTBJIATh KOMIUIEKCHYIO OIEHKY KauecTBa pa3paOOTaHHBIX MoOJeleld ¢
UCTIONIb30BaHNEM MeTpuk (accuracy, F1-score, BLEU, ROUGE, LLM-as-a-judge u np.), a Takxe
MPUMEHSTh METO/IbI MOBBILICHHS KaueCcTBa (TIOHHUHT TUIIEpPIIapaMeTpOB, ayrMEHTallUs JaHHBIX U
p.);

enademp:

— OCHOBHBIMHU MHcTpyMeHTamu 1 6ubaunorekamu uis NLP (NLTK, spaCy, HuggingFace
Transformers,HuggingFace Datasets, vllm, PEFT, SentenceTransformers u ap.);

— mnpueMamMu paboThl ¢ MNpPeAOOYyYCHHBIMU S3BIKOBHIMH MOJEISMH, BKIIOYas UX
IIPUMEHEHHE, 1000yuyeHNE U ONITUMHU3ALIUIO;

— YMEHHEM CaMOCTOSTENIbHO pa3pabaThiBaTh, ONTHMH3HPOBATh W OleHWBaTh NLP-
pelieHus A MPUKIaIHBIX 33a/1a4, a TAK)Ke HHTEPIPETUPOBATH UX PE3YyIbTATHI.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Kommnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOCHHUS IUCHHUILIMHBI (MOIYJS) MpH
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xxanue Nuauxkarop Ilepeyenpb MIAHMPYEMBIX
KOMINeTEeHIIN U KOMIIETeHIIH U pe3yJbTaTOB 00y4eHus Mo
JUcCHMIIMHE (MOTYJIIO)
VK-1. Crioco0eH oCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI MOKUCKA U aHaJIN3a
MTOMCK, KPUTHICCKUH aHAIIN3 nH(popMaIuu B 00JaCTH
U CHHTE3 H(pOpMaIn, HCKYCCTBEHHOTO MHTEIJIEKTA,
MPUMEHSTH CHCTEMHBIH OCHOBHBIE MTPUHIHITBI KPUTHIECKOH
MOJIXOJT IS pEIIeHNUs OIIEHKH UCTOYHUKOB HH(PpOPMALINN 1 UX
MOCTaBJICHHBIX 33729 pEJeBaHTHOCTH
YK-1.2. YMeeT KpUTH4ECKH OLIEHUBATh
WUCTOYHUKHU HH(OpMALINU U
CHHTE3UPOBATh TaHHBIE U3 Pa3INIHBIX
VMCTOYHHUKOB ]ISl pEIICHUs 3a/1a4,
MPUMEHSTh CHCTEMHBIH MOAX0]] K
aHAIM3Y M PEIICHUI0 KOMIUTEKCHBIX
mpo0IeM
YK-1.3. HmeeTt npakTHUECKHIA OTBIT pabOTHI €
COBPEMEHHBIMU HHCTPYMEHTAMH H
TEXHOJOTHSIMH JJT1 00pabOTKH
nHpopMaIuu, GOpMyIUPOBAHUH H
CTPYKTYPUPOBAHUH 3a/1a4 HA OCHOBE
MOJTydeHHON MH(pOpMaIIH
YK-2. Crioco0eH ompenensTs Kpyr YK-2.1. 3HaeT ACUCTBYIOIINE TIPABOBBIC
3a7a4d B paMKax HOPMBI, PETYJIMPYIOINE ACATEIBHOCTD
MOCTaBIICHHOH LIEJIN 1 B 00JIACTH PELICHUS 3a]1a4, OCHOBHBIC
BEIOMpATh ONTUMATbHBIE METO/TBI U TIOJIXO/IBI K OTIPEIEICHUI0
CIIOCOOBI MX PEeIIeHHUS, Kpyra 3agad
UCXOJIS U3 IEHCTBYIOIIIX YK-2.2. YMeer onpenensaTh KpyT 3a7a4d B
MIPAaBOBEIX HOPM, paMKax IOCTaBJICHHOH 11eJIH, BHIOMPATh
UMEIOIINXCS PECYpCOB U ONTUMAJBHBIE CIIOCOOBI PEIICHHS
orpaHUYeHHUN 3aj1a4, YYUTHIBAs HMEIOIINECS PECYPCHI
Y OrpaHHYCHUS
YK-2.3. NmeeT npakTUYECKH OTIBIT
MIPUMEHEHUS 3HAHWI O MPaBOBBIX
HOpPMax M pPecypcax B peajbHbIX
CUTYyalusX, pa3paboTKH U peanu3aiuu
pEIIeHNH B COOTBETCTBUH C
YCTaHOBJICHHBIMH OTPaHHYCHUSIMH
OIIK-1. CnocobeH KOHCYTbTHPOBATh OIIK-1.1. 3HaeT OCHOBHBIC KOHIICTIIINH U TEOPUH
Y UCIIOJIb30BaTh B 00JIACTH MaTeMaTHYECKOTO aHAIN3a U
(dyHIaMEHTATbHBIC 3HAHUS B CMEXXHBIX JUCLUUIUINH; METOABI U
001acTH MaTeMaTHYECKOTO TIOJTXO/IbI, UCTIONIb3yEMbIC B Pa3THYHBIX
aHaN3a, KOMIUIEKCHOTO U o0acTsix MaTeMaTHKu
(GYHKIMOHAIBHOTO aHaIM3a OIIK-1.2. YMeeT NpuMeHATh MaTeEMaTH4eCKHe
anreOpbl, aHATUTUIECKOM METOABI ISl PELICHUS
TEOMETPHH, npodecCHOHANBHBIX 33124
IuddepeHunansHOR
T€OMETPUHU U TOIIOJIOTHH, OIIK-1.3. HNmeer HpaKTH‘{eCKI/Iﬁ OIIbIT
JIH(i)(i)epeHHHaHBHBIX pa3pa6OTKI/I nu peaJ'H/I3a]_II/I5{

YPaBHEHUH, TUCKPETHOMN
MAaTE€MAaTUKU U

MaTeMaTHUYECKUX MOJIENeH B
po(heCCUOHAIBHOM IeSTENbHOCTH
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MaTeMaTUYECKOH JIOTUKH,
TEOpPUHU BEPOATHOCTEM,
MaTeMaTU4YeCcKOi
CTAaTUCTUKU U CITyYalHBIX
MIPOIIECCOB, YHCICHHBIX
METOJIOB, TEOPETHUECKON
MEXaHUKH B

poheCcCUOHANTBHOMN
JIeATeIIbHOCTH
OIIK-4. CnocoOeH HaXOIHTh, OIIK-4.1. 3HaeT 6a30BBIe OCHOBBI COBPEMEHHOTO
aHaATM3UPOBATH, MaTeMaTHYEeCKOro amnmapara,
peann30BHIBATH TPOTPAMMHO CBSI3aHHOTO C TIPOSKTHPOBAHUEM,
Y MCIIOJB30BaTh Ha pa3paboTKOM, pean3areii U OIeHKOMH
NPaKTUKE MaTEMAaTHIECKUE Ka4yecTBa MPOrPaMMHBIX MPOAYKTOB U
ANTOPUTMBI, B TOM YHCIIE C MPOTPaMMHBIX KOMIIJIEKCOB B
NPUMEHEHHUEM COBPEMEHHBIX Pa3IHMYHBIX 00TACTIX YETOBEUECKOM
BBIYUCIUTEIBHBIX CUCTEM JIeSITeTIbHOCTH
OI1K-4.2. YMeeT ucnoab30BaTh 3TOT
MaTeMaTUYECKU amnmapar B
npodeccHoHaILHOM AeSTeIbHOCTH
OIIK-4.3. NmeeT npakTU4ECKUN OTIBIT
MPUMEHEHHUS] COBPEMEHHOTO
MaTeMaTHYeCcKOro arnmapara,
CBSI3aHHOTO C TIPOSKTHPOBAHUEM,
pa3paboTKOi, peanu3aliei U OlEeHKOM
Ka4ecTBa MPOTPAMMHBIX ITPOIYKTOB
HpPOrpaMMHBIX KOMIIEKCOB B
Pa3IUYHBIX 00JIACTSX YeTIOBEUECKOM
JIeSITeTbHOCTH
IK-1. Crioco6en popmymnupoBathb [K-1.1. 3HaeT METOBI M MOAXOIBI K
3a7a4M C MaTeMaTHYECKOM (bOopMyIHPOBaHUIO 33]1a4, a TAKKE
TOYHOCTHIO, 000CHOBEIBAThH OCHOBHBIE ITPUHITHITBI
YTBEPKJICHHUS CTPOTO H MaTeMaTHYECKOT0 JI0Ka3aTeIbCTBa U
aQHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yJIbTaToB
pe3yabTaThl B 00J1aCTH IK-1.2. ‘YMeeT KOppEeKTHO CTaBUTh U
MaTeMaTHKH U (dopMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HAayK 3a/1a4, IPUMEHSATH CTPOTHUE METOJIBI
JIOKa3aTeNbCTBA ¥ AaHAJM3UPOBATH
MIOJTYYEeHHBIE PE3yIbTATHI
IK-1.3. Hmeer ombIT paboThI ¢ 33/1a4aMU B
00JIaCTH MaTeMaTUKH U
KOMITBIOTEPHBIX HAYK, BKIFOUAs
NPUMEHEHUE MaTeMaTHUYECKIX METOJIOB
JUISL peIICHUs] IPAKTHYECKUX 33,149
IK-2. Crioco0eH peniaTh THITOBbIC [K-2.1. 3HaeT OCHOBBI MH(POPMAIIMOHHON U
3a7a9u poheCCHOHATBHOM oubnmorpaduveckon KyIbTyphbl, a
JeSITeTIbHOCTH B 00JIacTH TaKXKe MPUHIMITE THPOPMAITHOHHOH
MCKYCCTBEHHOTO 0€301acHOCTH ¥ IPUMEHEHHUS
WHTEJIEKTA, OMUPAasCh Ha WHPOPMAITUOHHO-KOMMYHUKAITHOHHBIX
UHQOPMAITUOHHYIO 1 TEXHOJIOTHH B IPO(heCCHOHATBHOIM
oubnnorpaduyecKyro JIEATEIbHOCTH
KyJbTYpY, UCIIONB3YsI [K-2.2. Ymeet 3¢ (heKTHBHO HCIIONB30BAThH
UHPOPMAIHOHHO- WHPOPMAITMOHHO-KOMMYHUKAITHOHHEIE
KOMMYHHKAIIHOHHBIE TEXHOJIOTHH JIJISI PEIICHUS

TEXHOJIOTHH U YUUTHIBAs
OCHOBHBIE TPEOOBaHHUS
WHQOPMAITMOHHOHN

CTaHJAPTHBIX 37134
po(heCCHOHATIBHOM IEATENbHOCTH,
YUUTEIBAsA Tpe60BaHI/I${
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0€e30MacHOCTH

WHPOPMALIMOHHON 0€30MaCHOCTH

IK-2.3. HmeeT onbIT paboOThI ¢
HH(POPMAITHOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMH B 00JIaCTH
HUCKYCCTBEHHOTO UHTEIJICKTA, BKJIIOYAs
co0umoIcHIEe HOPM HH()OPMAITHOHHOM
0€30IMaCHOCTH
IK-3. CriocoOeH MPUMEHSITh IK-3.1. 3HaeT OCHOBHBIE METOIbI
METOIBI MATEMATHYECKOTO U MaTeMaTHIECKOro 1
ANTOPUTMHUYECKOTO ANTOPUTMHUYECKOTO MOJICTTHPOBAHUS, &
MOJICTUPOBAHUS IS TAKXKe WX MPUMCHEHHUE TS PEIICHHSI
pEIIEeHUs KaK TEOPETUYECKUX M IMIPHUKIAIHBIX 3314
TEOPETUIECKUX, TAK U I1K-3.2. YMeeT IpUMEHATh METOIbI
MPaKTHYECKUX 337124 B MaTeMaTHYECKOIo 1
paMkax npoheccHOHaIbHOMI ANTOPUTMHUYECKOTO MOJCTHPOBAHUS
IEITENBHOCTH JUTSL QaHATIM3a U PEIICHUS PA3ITHYHBIX
3a7a4 B 00J1aCTH MaTEMATUKH U
KOMIIBIOTEPHBIX HAYK
I1K-3.3. HMeeT ONBIT UCIIOIB30BAHUS METOA0B

MaTeMaTHYECKOTO
AJITMOPUTMHUYCCKOr0 MOJACIIMPOBAHUSA
NPH PELICHUH TEOPETHUCCKUX U
NPUKJIAIHBIX 337129 B
po(heCCUOHATIBHOMN IeATENbHOCTH
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
HaumenoBanue TKY
1 pa3aena IMCUUIIIMHBI Qunas dopua (Texymui
KonrakTHas padora CamocrosiTe
(Mozyst) Jlexkiun CeMuHapbl Kourpoasb JbHAs KOHTPOIE
ycIeBaeMoCTH)
padora
1 Encoder-based moaenu 10 10 42 Jomamaue
3a/1aHus,
[ToaroroBka k
ceMuHapy
2 Bosnbnive s36IK0BbIC 10 10 42 IMoaroroBka
mozaenn (LLM) CEeMHHApY
3 CoBpeMEHHEIC 10 10 42 Jomamaue
BO3MOXKHOCTH U [Moarororka k
pacmmperns OOIBIINX ceMuHapy
SI3BIKOBBIX MOJENEH
(LLM)
3auem ¢ oyeHKoIl 4
Hmoczo: 30 30 4 126
O6vem oucyuniunst (M00yis) 190
(6 ax. u.)
Obvem Ooucyunaunvt (Mooyns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIMHBI (MOTYJIS)
Neni/n HaumenoBanme pasgeia Coaepsxanue TMCHUILTHHBI (MOYJIA) N0 TeMaM
AMCHUIIIMHBI (MOYJINA)
1 Encoder-based momenu BekTopuzanus u kiaccudukaiiysi TeKCToB. [Ipejo0yueHHbIC SI3bIKOBBIC

MOJIeNIM Ha OCHOBe apxuTekTypbl Koguposmmk Tpancpopmepa (BERT
u 1p.). PawxupoBanume wu Meronsl HMH(OPMAIMOHHOTO IOWCKA.
MynbTHIMHTBaIBHOCTE M JIOMEHHAs ajanTauus npeaoOydeHHBIX
SI3BIKOBBIX MOJEJIEH

2 Boublme s36IKOBBIE MOJICITH S3pIKOBOE MO/IeIMpOBaHKEe M 00ydeHre OOJBIINX S3BIKOBBIX MOJIEIEH
(LLM) (LLM). HooGyuenue u fine-tuning LLM. Efficient Transformers, PEFT
u onenka s¢pdexruBHoctd LLM. Cxarne u ontummsanus LLM.
Mixture-of-Experts 1 napajuiesbHble BBIYHCICHHSI
3 CoBpeMeHHBIC BO3MOKHOCTH H Retrieval Augmented Generation (RAG). LLM-arenTs.
pacipeHus OOJbIINX S3BIKOBBIX | MyJIbTHMONANPHBIE  SI3BIKOBBIE  MOJIEIIH. KomoBeie  LLM.
mozeneit (LLM) AnprepHaTuBHBIE — apxuTekTyphl LLM. OOpaboTka peun ¥
ayJIMOCHTHAJIOB
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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  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.

Ocnosnas numepamypa:

1. Xo6con JI. O6paboTka ecTecCTBEHHOTO S3bIKa B IEUCTBUU : MPAKTUYECKOE PYKOBOICTBO
/ JI. Xobcon, X. Xannec, X. Koyn. - Cankr-IlerepOypr : ITurep, 2020. - 576 c. - (Cepus «lns
npodeccuonanony). - ISBN 978-5-4461-1371-2.

2. Pus, P. O6paboTka ecTecTBEHHOTO sI3bIKa Ha Java : mpakTuueckoe pykoBoacTBo / P. Pu3
; mep. ¢ anri. A. B. CHactuHa. - 2-e u3a. - Mocksa : JIMK Ilpecc, 2023. - 266 c. - ISBN 978-5-
89818-333-2. - Tekcer : anekrponnsiit. - URL: https://znanium.ru/catalog/product/2102620.

3. XobcoHn, JI. O6paboTKa €CTECTBEHHOTO S3bIKa B ICUCTBUU : TPAKTHUECKOE PYKOBOJCTBO
/ JI. Xobcon, X. Xannec, X. Koyn. - Cankr-IlerepOypr : ITurep, 2020. - 576 c. - (Cepus «lns
npodeccuonanoBy). - ISBN 978-5-4461-1371-2. - Tekcr : omektpoHubii. - URL:
https://znanium.com/catalog/product/1733506.

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

5. benrgopr, b. [IpuknagHoii aHanu3 TEKCTOBBIX AaHHBIX Ha Python. MammmnHnoe o6y4yenue
U CO3JaHNe MPUIIOKEHUH 0O0pabOTKH €CTECTBEHHOTO S3bIKa : MPAKTUYECKOEe PYKOBOJACTBO / b.
benrdopt, P. bundpo, T. Oxema. - Cankt-Ilerepoypr : Ilurep, 2020. - 368 c. - (Cepus
«becrcenneper O’Reilly»). - ISBN 978-5-4461-1153-4. - Tekct : snekrponHbeld. - URL:
https://znanium.com/catalog/product/1733693.

Hononnumenvnan r1umepamypa:

1. beurdoprt, b. [IpuknaaHoi aHanu3 TEKCTOBBIX 1aHHBIX Ha Python. MammnnHoe oOydenue
U CO3/1aHUE NPUIOKEHUH 00pabOTKM €CTECTBEHHOTO f3bIKa @ MpaKTHUeCKoe pykoBojacTBO / b.
benrdopt, P. bundpo, T. Oxena. - Cankt-Ilerepoypr : Ilurep, 2020. - 368 c. - (Cepus
«becrcemnepsr O’Reilly»). - ISBN 978-5-4461-1153-4.

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

6. MartepuajbHO-TeXHHYeCKOe o0ecreyeHne

YHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUIaM U HOPMaM M 00ecrieqnBaroNIeii MpoBeIeHUE BCeX
BUJIOB JIMCUUIUIMHAPDHOW W MEXIWCUUIUIMHAPHOW MOATOTOBKU, MPAKTHYECKOW U HAy4dHO-
UCCIIEIOBATEIbCKON PaboT 00ydaromuxcs, NPeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomereHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [Tl POBEACHUS 3aHATHI
JEKIMOHHOTO THIA, 3aHATHUM CEMHHApCKOro (MpakTUYECKOro) THMA, TPYIIOBBIX U
WHAUBUAYAJIbHBIX KOHCYJIbTAlMN, TEKYIIIETO KOHTPOJISI U MMPOMEKYTOUHON aTTeCTalllH, a TaKkKe
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MOMEIIEHUS Il CAMOCTOATENbHOM paObOThl U MOMEIIEHUS I XpaHEHHUs U MPO(YUIAKTUYECKOTO
oOciyxuBaHusi yaeOHoro obopynoBanus. [lomenieHrs yKOMITJIEKTOBaHbI CIICIIMATU3UPOBAHHON
MeOeNnbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOYUYEHMsI, CIyXKAaIlUMH Ui MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayTUTOPHH.

N3yuenue qucUUIUIMHBL (MOAYIA) o0eceunBaeTcs B y4eOHbIX ayIUTOPHSX, OCHAILICHHBIX:

— CTOJIaMHU U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOH;

— MEXaHWYECKHMHU KaIbKYJISITOPaMHU;

—  CHENHMAIU3UPOBAHHBIM 000pYyI0BaHNEM, BKITFOYAs IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

[ToMerieHus AJ11 CaMOCTOATENIBHOM pabOoThl 00yUarOIIKUXCsl, B TOM YHCIIE TPUCIIOCOOICHHbIE
JUI WCTOJB30BAHUS WHBAIUAAMHU M JUIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIbIOTEPHON TEXHMKON C BO3MOYKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpA30BATENBHYIO  CPEdy
YHuBepcurera.

OOyvarommMcsl IPeNOCTaBIAETCA JOCTYNl (B TOM 4YHCIE YJAIEHHBIN) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHUCIIe AJIEKTPOHHBIM OHOJMOTEYHBIM CHUCTEMAaM, COBPEMEHHBIM Npo(ecCHOHaIbHBIM 0a3zaM
JTAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue moprasia Ccplika
(u31aHusL, Kypca, IOKYMEeHTA)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OubIMoTEKA
2. | baza mannseix g I T-crienuaancTos https://habr.com
3. | Baza mannseix ScienceDirect https://www.sciencedirect.com
4. | OdurmansHbIi calT MUHHCTEPCTBA HAYKH H https://minobrnauki.gov.ru/

BEICIIET0 0Opa3oBanus Poccuiickoit deneparuun

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

6. WNudopmarmonnas cucrema "Enunoe okHO noctyna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam"

7. Enunast komekius 1udpoBeix 00pa3oBaTebHBIX http://school-collection.edu.ru/
pecypcoB

8. denepanbHbIi HEHTP UHHOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTesIbHBIX PECYPCOB

[lepeueHr MHQOPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IIPU  OCYIIECTBICHUH
00pa30BaTeNLHOTO MpoIiecca M0 TUCHUIIMHE (MOAYII0), B TOM YHCIIE€ KOMIUIEKT JIMIEH3UOHHOTO
IPOrpaMMHOr0  OOecleyeHusl, COBPEMEHHble NpodeccuoHalbHble 0a3bl  JaHHBIX U
UH(POPMAaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaunmenoBanue 1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe

OnepanuoHHbIe CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) [ sapy6exmoe | nuuensuonnoe
bpaysepsi:
SIunexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NpUI0KEHNS:
Microsoft Imagine (Visio, OneNote) 3apy0ekHOoe JIMLIEH3MOHHOE
TeXstudio 3apy0exHOoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apyOeKHOES CBO0OOJIHO pacrpocTpaHsIeMoe
IIporpamMmHoe oGecniedyeHue 15l IVIAHMPOBAHUS M Y4eTa BPeMEHM:
Toggle app | 3apyOexHoe | CBOOOHO pacIpoCTpaHseMoe
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Cucrtembl ynpapJjeHHs IPOEKTAMU:

Microsoft Imagine (Project) | sapyGexHoe | nmuuensnonHoe
CucTeMbl ynpaBJjieHus1 0a3aMH TaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxuoe | muuensnonnoe
Cucrtemsbl peseppHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | sapyGexuoe | muuensnonHoe
CnpaBoYHO-IIPABOBbIE CHCTEMBI:

KoncynprantlLroc: cripaBouHO-IIpaBOBast OTEYECTBEHHOE JIMIICH3HOHHOE
cucTeMa

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security mist 6usneca OTEYECTBEHHOE JIMIEH3HOHHOE

Crampmaprasii Russian Edition

Cpensl pa3padoTKm:

Visual Studio Code 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHIEMOE
Bash (Unix shell) 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Anaconda 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0eKHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
CopelliaSim 3apyOeiKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHoe cBOOOJTHO PACIIPOCTPAHIEMOE
IlakeTbl IPOrpaMMHBIX CPeACTB M OMOJINOTEK:

AutoPsy 3apy0eKHOE CBOOOJTHO pacIpoCTpaHsIeMoe
Interactive Disassembler (IDA) 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
Cucrtembl ynpapjieHusi 0ndanorpaguyeckoii HHGpopManueii:

Zotero | 3apyOeKHOE | CBOOOIHO paCIpPOCTPaHsIEMOe
CepBuchl U C1yKOBbI:

Bind 3apy0eKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Docker 3apyOexKHOE CBOOOIHO PaCIpPOCTPaHsIEMOe

1. MeToauuyecKHe 1 OlleHOYHbIE MaTepHaJIbl
MeToanuyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCHUIIJINHBI (MO)ly.]'[ﬂ)

B mpouiecce uzyduenust nucuumuinabl (Moayiisi) «Natural Language Processing (O6paboTka
€CTECTBEHHOT'O A3bIKa)» B pAMKaX TEKYILLEr0 KOHTPOJIS YCIIEBAaEMOCTH UCIIOIb3YIOTCS TAKHUE BH/IbI
yueOHOW paboThl, KaK JIEKIIUH, CEMUHApHI (ayauTOpHas padoTa), JOMALIHUE 3aJaHus, a TaKxKe
pasi4yHble BHUJBl CAMOCTOSITENILHONW paboThl OOydaroIuXcs MO 3aJaHdI0 IpenojaBaTers,
HaIpaBJIEHHBIE HA Pa3BUTHE HABBIKOB MTPO(ECCHOHATIBHOMN JIEKCUKH, 3aKPEIITICHUE MTPAKTUYECKUX
npo¢eCCHOHATBLHBIX KOMIETEHIIMH, TOOIPEHNE HHUIATHB.

Jlexyus — cHUCTEMaTHYeCKOe, IOCIENOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHHUE
npernojiaBaTesaeM yueOHOro Marepuana, Kak IpaBuiio, TEOPETUYECKOr0 XapaKkTepa.

B mporecce neknmii peKOMEHIYETCsl BECTH KOHCHEKT JISKIUI: KpPaTKO M CXEMaTHYHO
(UKCUpOBaTH OCHOBHBIE WJEW, BHIBOJBI M OOOOIIEHUS JIEKIMHU; BBIIENATH BaXXHBIC MBICIH,
KJIFOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BOMPOCHI WM MaTepUaNbl, KOTOPHIC
BBI3BIBAIOT 3aTPYIHEHMS, U MOMBITATbCS HATH OTBETHl B PEKOMEH0BaHHON nuTeparype. Eciu
pa3o0paThCsi B MaTepuaie He YHaeTcs, CleAyeT CPOpPMYIHpPOBAaThH BONPOC M 3a1aTh €ro
IPEMo/IaBaTes0 Ha KOHCYJIbTAI[MH WM BO BPEMsI CEMUHAPCKOTO (IIPAaKTUYECKOT0) 3aHATHSL.

Yuacmue ¢ cemunape (npaxmuyeckom 3ansmuu) — akTHBHas paboTa CTyJICHTA Ha CEMHUHApe,
€ro OTBEThI Ha BOMPOCHI MPENOAABATENS U YYaCTHE B JUCKYCCHUHU.

Jl1s ycnemHoro yyacTusi B CEMMHApe CTYJAEHTaM PEKOMEHIYETCs 3apaHee 03HaKOMUTHCS C
TEMOU OOCYXKIEeHHs, MPOYUTATh HEOOXOAUMBIE MaTepUalbl U MOATOTOBUTH BOIMPOCHL. BaxHO
aKTHBHO CITYIIaTh U BOBJIEKATHCS B IUCKYCCHIO, BHICKA3bIBasi CBOM MHEHHUS U apTYMEHTUPYS UX.
[Ipun oTBeTrax Ha BOMPOCHI MPENOJABATENS] CTOUT OBITH YBEPEHHBIM, YETKUM U JIOTUYHBIM,
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OTMPAsiCh HA U3Y4YEHHBIN MaTepHrai. Takke IMoJIe3HO MOIEPKUBAThH TUATIOT C OTHOKYPCHUKAMH,
4T00BI 000TaTUTh 00CYXKACHUE U PACIIUPUTH CBOHM 3HAHUS.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMAlTHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBINOJIHEHUs. PekoMenyercss pa3douBarh 3aJaHus Ha JTarmbl, YTOObI
n30exarh MEeperpy3kd M JIydille yCBOUTH Marepuai. Mcmonap3oBaTh pa3iWyHble HMCTOYHHKHU
uH(pOopMalnu, BKII0Yas yaeOHUKH U OHJIAWH-PECypChl, Ji 0oJiee rTyOOKOro MOHMMAaHUSI TEMBI.

Camocmosmenvnasa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
U3yUYEHHE OTJCIIbHBIX TEM M BOIPOCOB YIeOHOW AUCIIUTUINHBIL.

B nporiecce camocTosTeNNbHOM paboThI CTYICHTHI B3aUMOJICHCTBYIOT C PEKOMEHIOBAaHHBIMHU
MaTepHrajaMH P MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3aauul CTyICHTa BKIIOYAIOT paboTy
C KOHCIIEKTaMH JIeKIIui (00paboTKa TeKCTa), MIOBTOPHOE N3YUCHHE YUCOHBIX MATEPUAIIOB TUIAHOB
U TE3MCOB OTBETOB, U3YUCHHUE JOMOJHUTEIBHBIX TEM, BBHIIIOJHEHUE YI€OHO-UCCIIEIOBATEILCKUX
3aJJaHUI U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4eHHs 10 JUCHUIIMHE (MOAYJII0)

Kpurepun nosy4eHusi ypoBHSI ¥ OLleHHBAHUS c()OPMHUPOBAHHOCTH KOMIIETEHIMIA 110
aucouuinHae (moay.aio) «Natural Language Processing (O0padoTka ecTeCTBEHHOI0 A3bIKA)»

OueHuBaHue ypoBHSI Y4E€OHBIX JOCTHKEHHUH, OOyUYaIOMMUXCA MO AUCIHUIUIMHE (MOIYJIO),
OCYILIECTBIISICTCS B BUJIE TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTECTAalUH.

IIpoMekyTouHasi aTTecTalMs MO JUCHHUIUIMHE (MOJIYJIO) OCYIIECTBISETCS B (opme
3auema ¢ OWEHKOU, TIPU HTOM IPOBOJUTCA OLIEHKA KOMIETEHLUH, Cc(HOPMUPOBAHHBIX IO
JUCIUILINHE.

s OleHWBAHUS TEKYIIETO KOHTPOJIS YCIEBAEMOCTH W TMPOMEKYTOYHOH aTTeCTaIlUH
UCTIONIBE3YETCS JIeCATUOAIUTbHAS ITKaJla OIECHUBAHUS, KOTOPAas COOTHOCHUTCS C TPATUIIMOHHON
nATUOATUTPHON IITKAJION CIEAYIOIINM 00pa3oMm:

Jecarudannbnas IlaTubamnbHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OlleHKa OllEHKAa JMCHMIIMHE (MOIYJIIO)

10 OTan4HO CTyfeHT TOJHOCTHIO BIIaJIeeT 3HAHUSAMH, HU3JOKCHHBIMU B

9 OTIUYHO paboueii mporpamme, U riIyOOKO OCMBICISAET TUCHUILTUHY. OH

8 OTIHYHO CaMOCTOSATEBHO M JIOTHYECKH IMOCIIEA0BATEIbHO OTBEYAeT Ha
BCE BOIIPOCHI, aKIEHTHPYsS BHUMAaHUE HAa HAUOOJIEC BaXKHOM.
YMeeT aHaIM3UPOBAaTh, CPAaBHUBATh, KIACCH(DHUIUPOBATS,
0000maTh,  KOHKPETU3UPOBAaTH M  CHUCTEMAaTHU3UPOBATH
H3yquHBIﬁ Marcpuall, BBIACIAA KIHOYCBBIE MOMCHTBI U
yCTAaHABIIMBAs ~ MPUYMHHO-CICJCTBCHHBIC  CBSI3U.  YeTKO
(bopMyIIpyeT OTBETHI, YBEPEHHO UHTEPIIPETUPYET PE3YIbTATHI
AHAJTM30B M JAPYTHX HCCICMOBAHUN, a TAK)KE PEIIACT CIOKHBIC
3agaud. CTYJCHT XOPOIIIO 3HAKOM C METOJaMH HCCIICIOBAHNS,
HeOGXOIII/IMI)IMI/I JUISA HpaKTH‘-IeCKOfI ACATCIIBHOCTHU, U YMECT
CBA3BIBATH TEOPETUYCCKUE ACTICKTHI JAUCIHUILIHHBI (MOIYJIS) C
IMMPAKTHUYCCKHUMU 3aJla4aMu.

7 Xoporo CryneHT o0namaer 3HAHUSAMH IpPEAMETa MOYTH B ITOJTHOM

6 Xopomo o0BemMe paboueil MporpaMMbl B CAMOCTOSITEIIEHO, JTOTHYECKU
MIOCJIEIOBATEIFHO U BCECTOPOHHE OTBEYAET Ha BCE BOIPOCHI,

AKICHTUPYSA BHUMaHHEC Ha HaubOoJee 3HaYMMBIX MOMeHTaX. OH
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JdecaTudannbuas IlaTudannbHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)

yMEeT aHaJIM3UpOBaTh, CpPaBHUBATh, KJIACCUDUIIMPOBATH,
0000maTh, KOHKPETH3UPOBATh MW  CHCTEMaTH3UPOBATh
W3YYCHHBIM MaTepHuall, BBIJCISAS €ro KIIOUYCBBIC AaCIEKTHl U
yCTaHaBIIUBAs MPUYUHHO-CJIC/ICTBCHHBIC CBSI3U.
®dopMyITUpyeT CBOM OTBETHI, YBEPEHHO HMHTEPIPETHPYET
pe3yabTaThl aHAJIM30B W JAPYTUX HCCIICIOBAHHUN, a TaKXKe
pelaeT CIIOXKHBIE CUTYyallMOHHbIe 3ana4. CTYJICHT XOpOIIo
3HaKOM C METOJaMH WCCICAOBaHUS, HEOOXOIMUMBIMH IS
MPaKTUYECKON  ACATEIBHOCTH, W  yMEET  CBS3bIBATh
TEOPETUYECKUE AaCMEKThl MpeMeTa C TMPaKTHYSCKHUMHU

3aJa4aMH.
5 YnoenerBoputenbHo| CtyaeHT oOmamaeT Oa30BBIMUA 3HAHUSMH 110 JTUCIUTUINHE
4 V 10BJIETBOPHTEIHHO (MOyJTr0), HO UCTIBITBIBAET TPYTHOCTH IPH CAMOCTOSTETBHBIX

OTBETax W HWCHOJB3YeT HETO4Hble (OpMYIHPOBKUA. B xone
OTBETOB OH JIONYCKAaeT OIIMOKH, KaCAIOMIUECs CyTH BOIIPOCOB.
CTyneHT crocoOeH pemraTh TOJIBKO caMble TPOCThIE 3a7a9d U
BJajeeT  JIMIIb ~ MWHUMAIbHBIM  HabOpOM  METOJIIOB

UCCIICIOBAHUS.

3 He cnan CryneHT He oBIajen 00s13aTeTbHBIM MUHUMYMOM 3HaHUH TI0

He cman NPEAMETY U HE MOXKET OTBETUTH Ha BOIIPOCHI, JAXKE €CIIHU

1 He cian npenojaBarenb — 334aeT  JONOJHWUTENbHBIE  HABOJSILHUE
BOIIPOCHI.

Jucuummna (moayns) «Natural Language Processing (O0paboTka ecTeCTBEHHOTO SI3bIKa)»
OLICHUBACTCS CIIEAYIOIIMM 00pa3oM:

AKTHBHOCTH Bec |KoaunuyectBo Onucanune
Jomamnwue 3aganus | 60% 2 Habop 3amad o remam Henenn
AynuropHas padora | 10% 7 AxtuBHas paboTa CTyJeHTa HA CEMHHAPE, €r0 OTBETHI Ha

BOIIPOCHI IMperogaBaTeiad U y4aCTUC B JTUCKYCCUHU

3a4eT ¢ OLEeHKOU 30% 1 [TucemeHHast niu yCTHas paboTa Hall 3aJJaHIeM,
HaIpaBJICHHBIM Ha ITPOBEPKY MOJYUYSHHBIX 3HAHUN U
HABBIKOB M0 TUCHUTUIAHE (MOIYIIIO)

®opmysa pacuéra UTOroBoii onenku mo qucuumianne (moxyarw) «Natural Language
Processing (O6padoTka ecrecTBeHHOr0 si3bika)»: «(0,6 X cpennee 3a nomaraue 3aganus + 0,1
X cpeHee 3a ayIuTOpHYIO padoty + 0,3 X 3a4eT ¢ OIEeHKOW».

Texkymmii KOHTPOJIb yCIIeBAeMOCTH 00y4aOIIUXCS MO0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe JOMaNIHUE 3aIaHUS

JlomamHee 3aganue 1.
3ananme 1.
1. Bribepute TeKCTOBBIN KOpHyc (HampuMmep, HaOOp HOBOCTHBIX CTaTE€W WJIM OT3BIBOB O
MPOJYKTAX).
2. BrmonauTe penodpaboTKy TeKcTa, BKIIOYAs:
o  YJjaleHne NyHKTyalluu U CIIEHUaIbHBIX CHMBOJIOB.
o IlpuBeneHue TekcTa K HUKHEMY PETHCTPY.
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o  CreMMMHI WM JIEMMaTU3aLUIO.

o  YjameHue CTom-CloB.

3. Peammsyiite meron "memox cinoB" (Bag of Words) mis BeigeneHus MpU3HAKOB U3
Balllero Kopmyca.

4. CozpnaiiTe TaOIHIly, 0OTOOPAXKAIONIYIO YAaCTOTY CIIOB B BallleM HA0Ope JTaHHBIX.

O:xunaemplii pesyjabtar: OTUeT, coaepKalllil pe3yJbTaThl MPenoOpadOTKH, TaOIHILy
YacTOTHI CJIOB U KPAaTKUI aHAIMU3 MOJIy4YEHHbIX JaHHBIX.

3aganue 2.

1. HUcnonb3ys Oubnmoreky Gensim, oOyumte ™Momenr Word2Vec Ha BbeIOpaHHOM
TEKCTOBOM KOpITyce (MOYKHO HCII0JIb30BATh KOPILYC U3 IIEPBOIO 3aJaHUs).

2. IlpoBeaure aHaN3 BEKTOPHBIX MPEACTABICHUH, BEIOPaB HECKOJIBKO CJIOB M HAIUTE UX
Onmxaiimue "cocenu" B BEKTOPHOM IPOCTPAHCTBE.

3. OOBsicHUTE, KaK BEKTOPHBIE TPEACTABICHUS CJIOB IOMOTAOT B pelieHnu 3a1a4 NLP.

4. Co3znaiiTe pocTyO A3BIKOBYIO MOZIENIb HA OCHOBE N-TpaMM, UCIIOJIb3YsI Balll TEKCTOBBIH
KOPITyC, ¥ OLICHUTE €€ IPOU3BOIUTEIHHOCTh HA TECTOBOM HAOOPE JaHHBIX.

Osxupaemslii pesyabrat: OTUeT ¢ pesyapTaTraMu oOyueHust moaenu Word2Vec, crickoM
OnvpKalMx coceneil Ui BBIOPaHHBIX CJIOB U KPAaTKUM aHAJIM30M S3bIKOBON MOJIEIH.

3aganue 3.

1. Peanusyiite mnpocTyro pekyppeHTHyr0 HelpoHHyro cerb (RNN) mna 3agaun
KJaccu(uKauy TeKcTa (Hampumep, KiacCH(UKalus OT3BIBOB KaK IOJIOKUTEIBHBIX WU
orpunarenbHbix). Mconssyiite ¢peiimBopk TensorFlow wmu PyTorch.

2. OOyuute MOJENb Ha pa3MEeYeHHOM Habope JaHHbIX (Hanpumep, IMDB nis oT3b1BOB 0
buapMax).

3. CpaBuute npousBoautenbHocTh RNN ¢ Gonee ClI0XHON apXUTEKTypOM, TaKOH Kak
LSTM nnu GRU, u npoananu3upyiTe pe3ysbTarsl.

4. PeanusyiiTe MeXaHU3M BHHMMaHUS [UId YIy4IIEHHs HPOM3BOAUTENBLHOCTH Ballen
Mozienu. OnuiumTe, Kak MEXaHU3M BHUMaHUS IOMOTaeT B KOHTEKCTE Balllel 3aauu.

O:xupaemsbiii  pesyabtar: Ortder, coaepxkammii pesyiabTarbl o0yueHuss RNN u
LSTM/GRU, rpaduku mpou3BOAMTEILHOCTH W aHAJIW3 BJIUSHUS MEXaHW3Ma BHUMaHUs Ha
pe3yNbTaThl.

JlomaiHee 3aganue 2.

3ananme 1.

1. MW3yuute apxurextypy Tpanchopmep, BKIHOUAs MEXaHU3MbI BHUMAHHUS U TO3ULIMOHHOE
koaupoBanue. Co3maiiTe BU3YyallbHYIO CXEMY, HUIIOCTPHPYIOLIYIO OCHOBHBIE KOMIIOHEHTHI
MO/IEIIH.

2. PeamusyiiTe TpoCTyr0 S3BIKOBYIO MOJIe]h Ha OCHOBE KoJIupoBIIuKa TpaHcdopmepa
(manmpumep, BERT) c¢ ucnons3oBanuem 6mbimorekn Hugging Face Transformers. O6yuute
MoJieJIb Ha 3a/1ade Kilaccu(UKaluy TEKCTOB (Harpumep, Kiaccuukaius OT3bIBOB).

3. IlpoBeauTte ONEHKY NMPOU3BOAMTEIBHOCTH MOJEIM Ha TECTOBOM HAbOpe NaHHBIX M
poaHaIN3UPYyHTE, Kakue (PaKTOpbl MOTYT BIMATH Ha PE3yJIbTATHI.

OsxupaeMblii pe3yiabTaT: OTUET C BU3YAJIHOM CXEMOM apXUTEKTYpPbI, KOJOM pealn3anuu
MOJIENU, pe3yIbTaTaMH OLEHKH NMPOU3BOAUTEIBHOCTH M aHAIN30M (PAKTOPOB.

3aganue 2.
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1. Bribepure TeHepaTHBHYIO SI3BIKOBYIO MOJIENb Ha OCHOBE jaekojaepa Tpancdopmepa
(mampumep, GPT-2 unu GPT-3). Usyunre, kak pabotaer prompt tuning u peaqusyiTe ero st
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 YAyUYIICHHSI POU3BOIUTEIBHOCTH Balllei MOJIEIH U OLICHUTE PE3yJIbTaThl.

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

3ananue 3.

1. Peammsyiite RAG (Retrieval-Augmented Generation) cucTeMmy, HCIONB3YS
npenoOydIeHHbBIE MOJICTH U HAa0Op JaHHBIX AJis u3BjiIeueHus: nHpopmamnmu (Harpumep, Wikipedia).
OObsicHUTE, KaK CHCTEMA HCIIOIb3yeT MEXaHU3Mbl U3BJICUCHHS U TEHEepaIlUu.

2. Co3pgaiiTe mpOCTYyIO0 JUAIOTOBYIO CHCTEMY, pealln30BaB 3a/1a4M intent detection u slot
filling. Mcionp3yiite 6mbnuoreky Rasa uimm aHamoru4yHyro i pealn3alui.

3. IlpoBeauTte TecTupoBaHUE Ballei TMATOrOBOM CUCTEMBbI Ha HAOOpE MOJIb30BATEIBCKUX
3aMpOCOB W TMPOAHATM3UPYHTE PE3yNIbTAThI, BKIIOYAas TOYHOCTH OMPEICIICHUS HAMEPECHUU U
3aI0JIHEHUSI CIIOTOB.

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

IIpuMepHBIe BOIPOCHI /ISl OATOTOBKH K CEMHHAPaM
Encoder-based moxenn

1. UYro Takoe BekTOpu3alMs TEKCTa U KaKU€ OCHOBHBIE METO/bl HCHOJIb3YIOTCS IS
npeoOpa3oBaHuUs TEKCTa B BEKTOPHI B KOHTEKCTe encoder-based moeneit?

2. Kak paboraer mporecc kiaccupuKaum TeKCTOB ¢ ucrnoibp3zoBanneM BERT-moneneit?
OnumuTe KI04eBble H1ary.

3. Kakme mnpeunMmyiecTBa HMMEET apXHTEKTypa KOJHMPOBINHKA TpaHchopMepa TI0
CPaBHEHMIO C TPAJUIIMOHHBIMU METOAAMU 00pabOTKU TekcTa?

4. HazoBute ocHoBHBIE KOMITIOHEHTHI Mojie’ BERT u ux ponu B 00paboTke TekcTa.

5. Kak npoucxomut npenodyuenue BERT-mMoznenun u kakue 3aJaduu UCHOIB3YIOTCS JUIS
3TOr0?

6. Yro Takoe MackupoBaHHOE s3bIKOBOE MojenupoBanue (MLM) B BERT u nouemy ono
BaXHO?

7. Kak npumensiercst BERT nns 3a1a4 pankupoBaHus B ”HPOPMALIMOHHOM MTOUCKeE?

8. OmnwmmuTe MexaHU3M attention B TpaHchopmepax u ero poiib B encoder-based mojensx.

9. Kakue MeTpuKHM HCIIONB3YIOTCA JUIS OLCHKH KauyecTBa pPaH)XMPOBAHUS B MeETOJax
MH(OPMaLMOHHOTO TToUcKa?

10. Yto Takoe MyJIbTHJIMHTBAJIHHOCTH B MPEI0OYUEHHBIX MOJEISAX U KaK OHA peaTn3yeTcs
B MoJiesax Bpojge mBERT?

11. Kak mpoucxoauT JOMEHHasl aJanTauus MpeJoOydeHHBIX S3BIKOBBIX MOJENeH ams
crienuuaeckux 3agaq?

12. TlpuBeaute npumMepsl 3a1a4, rae encoder-based Moien NPeBOCXOAAT APYTHE MOAX OB
B NLP.

13. Kakue orpanumuenuss umerotr encoder-based monmenu mpu paboTe C IIMHHBIMH
TeKcTaMu?
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14. Kak wuHnterpupoBarh encoder-based monmenu B malmiailH oOpaOOTKH JaHHBIX ISt
KJ1accu(pUKauu TeKCTOB?

15. O6cynuTe 3THYECKUE acleKThl MCIIOIB30BaHUS MPEAOOYICHHBIX MOJIENICH, TAKUX Kak
BERT, B peaJIbHBIX IPUIIOKECHUAX.

Boabmme si3bikoBbIe Moaean (LLM)

1. Yro Takoe SA3bIKOBOE MOJECIMPOBAHUE U KaK OHO MPUMEHSETCS B 00y4YECHUM OOJBLINX
A3bIKOBBIX Mojeneit (LLM)?

2. Onumurte mnpouecc oO0ydenus LLM ¢ wucnosb3oBaHueM TpaHChOpPMEpPHOH
APXUTEKTYPHI.

3. Kakue nannbie ucnons3yroTcs mis npegooydenus LLM u moyemy OHU BaKHBI?

4. Yro takoe noodyuenue (fine-tuning) LLM u B 4eM ero omyin4yue oT npeaooydeHus?

5. Kak pa6oraer merox PEFT (Parameter-Efficient Fine-Tuning) u kakue mpenMyIiiecTBa
OH Jaet?

6. Ha3zoBure KitoueBble METPUKH Ul OLleHKH 3 dexTrBHOCTH LLM B 331a4ax renepauun
TEKCTA.

7. UYto Takoe Efficient Transformers u kak OHM ONTUMU3UPYIOT BeIuUCieHus B LLM?

8. Omnwummute meronsl cxarus LLM, Takue Kak KBaHTU3AIMs M pruning, ¥ UX BIUSHUE HA
POU3BOIUTENILHOCTb.

9. Kak paboraer Mixture-of-Experts (MoE) B apxurektype LLM 1 nouemy 310 1moJie3HO
JUIs MacluTaOupoBaHus?

10. Kakue mapasuieibHbIE BBIYUCICHHS HCIONB3YIOTCS NpHu o0ydeHnu Oonbmux LLM,
Hanpumep, data parallelism wiu model parallelism?

11. Kak ouenuBath 3¢ dexktuBHOCT, LLM ¢ TOUKH 3peHHUsT BBIYUCIUTEIBHBIX PECYpCOB U
KadyecTBa reHeparuu?

12. TlpuBeaute nmpumepsl 3a1a4, rae fine-tuning LLM naet 3HaYnTeNbHBIC YITyYIICHUS.

13. Kakue BBI30BbI BO3HUKaOT npu ontumuzauun LLM s pa3BepThiBaHuMs Ha
MOOUJIBHBIX YCTpoiicTBax?

14. OO6cynute posb napauieabHbIX BEIYUCICHUH B CHI)KEHHH BpeMeHU o0ydenuss LLM.

15. Kak GanmancupoBaTh MEXYy pa3MepoM MOJIeNH U €€ 3(PPEeKTUBHOCTHIO B TPAKTUUECKUX
npuioxeHusax LLM?

CoBpeMeHHbIE BO3MOKHOCTH M PacCIIMPeHusi 00/1bMX A3bIKOBbIX Mojeeil (LLM)

1. UYro takoe Retrieval Augmented Generation (RAG) u kak OHO yJydIllaeT TeHEPALUIO
tekcta B LLM?

2. Omnwmmute mporecc padbotel RAG: kak MpOMCXOIUT W3BICUYCHUE WH(POPMAIUU U €
MHTETpalys B OTBETHI MOJIETH?

3. Kakue mpeumymectsa umeer RAG mo cpaBHEHHIO C YMCTOM reHepanuel TeKcTa B
LLM?

4. UYro takoe LLM-areHTsl U Kak OHU HUCHOJB3YIOTCS JUIsI aBTOHOMHOI'O BBIITOJHEHHS
3agayq’?

5. IlpuBemute mnpumepsl mnpuioxkeHuit LLM-areHToB B 00JlacTM aBTOMaTH3allUUd MU
MIPUHSATUS PELICHUM.

6. Kak paboratoT MyabTUMOAAIBHBIE S3BIKOBBIE MoOJenH, Takue kak GPT-4V, u kakue
MOJ1aJIbHOCTH OHU MOJJEPKUBAIOT?

7. HazoBuTe KJtOYEBBIE BBI30BHI B HHTETpallUM TEKCTa, H300paXeHUH U APYrux
MOJAJIBHOCTEN B MyJIbTUMOIAbHBIX LLM.

8. Uro Takoe komoBele LLM M Kak OHM NpPUMEHSIOTCS [Js T€HEpalud M aHaiu3a
IPOrpaMMHOT0 Kojia?

9. Omnummute npomnecc fine-tuning LLM s 3agay mporpaMMHpOBaHUS, Hampumep, B
moaensx Bpojae CodelLlama.
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Hanpumep, Ha ocHoBe RNN nnu state-space moneneit?

pacrno3HaBaHusl peun?

UHTETPUPYOTCS?

TCHCPALIUIO MY3bIKH.

Ko70BbIX LLM B peanbHbIX NPUIIOKEHUSIX ?

CKOPOCTH M HAJIEKHOCTH?

10. Kakue anbrepHaTHBHBIC apXUTEKTyphl LLM cymiecTByloT moMuMo TpaHCHOpPMEpOB,
11. Kak oOpabatbiBaroTcs pedeBble cCUrHaNBI B LLM 1 kKakue MOJIENN MCIIONB3YIOTCS JIIs
12. Yro Takoe text-to-speech (TTS) u speech-to-text (STT) B kontekcte LLM, u kak oHu
13. O6cynute ponp LLM B 00paboTKe ayauOCHTHAJIOB, BKJIIOYAs IIIYMOTIOJIABIICHUE M
14. Kakue 3THYeCKHE BOIPOCHl BO3HUKAIOT TPU HCIOJIH30BAHUU MYJIbTHMOIAIBHBIX U

15. Kak onenuBarb 3¢ dexktnBHOCT RAG 1 LLM-areHToB ¢ TOYKH 3PEHHS TOYHOCTH,

3apanus AJ1sl MPOMEKYTOYHOM ATTEeCTAIlMM MO JMCUMILINHE (MOLYJIIO0)

Ne 3ananue OtBer Komnerenuus

n/m

1 HazoBuTe 0CHOBHBIE KOMIIOHEHTHI B apXUTEKTYpe 3HKOZIEpa YK-1
monenu BERT.

2 HazoBute MeTon npeno0ydeHus, UCIOIb3YEMbIH B MLM YVK-1
BERT a1 MacKMpoOBaHHOTO SI3bIKOBOT'O
MOJICTTPOBAHWSL.

3 YKaxuTe 3a/1a4M, UCTIOIb3yeMbIe JUIS TPeI00yueHUs 3a1a4u YK-1
BERT.

4 Onpenenure OCHOBHOE MPEUMYIIECTBO aAPXUTEKTYPHI MapayuIeTu3mM YK-2
KOJMPOBIIHKA TpaHchopMepa mo cpaBHeHHIO ¢ RNN.

5 HazoBuTe MexaHu3M, OTBCUAIOIIWM 3a BHUMAaHHE B attention YK-2
TpaHcopMepax.

6 YKkaxuTe OCHOBHBIE METPUKH IS OIIEHKH KadecTBa METPHUKH YK-2
paHmXUPOBAaHUS B MHPOPMAIIMOHHOM TTOUCKE,

7 Omnpenenure CIriocod JIOMEHHOMU alanTalnuu fine-tuning OIIK-1
Mpeno0yUYeHHBIX MOZCICH JTsl CrIeIU(pUISCKHUX 3a/1a4.

8 HazoBute orpanmdyenne encoder-based moneneir mpu JUTAHA OIIK-1
paboTe ¢ JUIMHHBIMU TEKCTaMHU.

9 YKaXUTe OCHOBHBIC IIaTH B MPOLIECCE KITacCU(pUKAIIUU mara OIIK-1
TEKCTOB ¢ ucnoJib3oBannemM BERT.

10 | HazoBuTe MeTOI BEKTOPU3ALMH TEKCTA, HCIIOIb3YEMBII embedding OIIK-4
B encoder-based mozensx.

11 Ompenenure KOJIMYECTBO IMApaMeTPOB B  OOJIBIINX MIJUTHAPTBI OIIK-4
S3BIKOBBIX MOJIENIAX, Tye mpuMmensercs Mixture-of-
Experts.

12 | Ykaxure THI MapajuIeIbHBIX BBIUNCIIEHUH, data OIIK-4
WCTIONB3YyeMBIX ITpH 00yduennu LLM.

13 Hasosute Merton ontmMmm3amumu LM st CHMKEHHUS KBaHTHU3ALU TIK-1
pasMepa MOJICIIH.

14 Omnpenenute OCHOBHbIE 3amauu, rae fine-tuning LLM reHepaun IK-1
JIaeT YITy4dIICHHUS.
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MMOMHMO TPAaHC(POPMEPOB.

15 | Ykaxwure mexanusm padotsl Efficient Transformers s sparsity [K-1
ONTHMH3ALUH BBIYHUCIICHHH.

16 | HazoBure npeumymectBo metoaa PEFT B nooOyuenun | 3¢QeKTHBHOCTH [K-2
LLM.

17 | Onpenenute MOJAIBHOCTH, MoJIep’)KUBaeMble TEKCTa [K-2
MyJbTUMOanbHbIMU LLM.

18 | Ykaxkure THN TreHepauuu, Hcnojb3yemMod B Retrieval augmented [K-2
Augmented Generation.

19 | HazoBute [IPUMEHEHHUE KOJIOBBIX LLM B reHeparus IK-3
MPOTPaMMHUPOBAHHHU.

20 | OmpenenuTe ajbTepPHATHBHBIE apXUTEKTypsl LLM RNN IK-3
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