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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Wzyuenne mucuurmuabsl (Mmoxynsi) «Natural Language Processing (O6pabotka
€CTECTBEHHOT'O 53bIKa)» UTPAET KIFOUEBYIO POJIb B CO3IaHUH CUCTEM, KOTOPbIE MOTYT TOHHMATh
U ITCHCPUPOBATH qeJIOBEUECKUN SA3BIK, UYTO OTKPBIBACT HOBBIC BO3MOKHOCTH JIsA B3aHMOI[eﬁCTBH51
MEX1y JTFOJIbMH M MAalllHHAMK. DTa 00J1acTh 00eCIeYnBaeT pa3BUTHE TEXHOJIOT M, TAKMX KaK JaT-
0O0THI, aBTOMAaTHUYECKHI MIEPEBOJ] M aHATHU3 HACTPOSHHI, KOTOPBIE CTAHOBSTCA Bce 00JIee BaXKHBIMU
B pa3InYHbIX chepax, BKIOYas OU3HEC, METUIIMHY H 00pa3oBaHHe.

Heab wu3yyeHUusi AMCUMILUIMHBI (MOXYJIAA). TPUOOPETCHHE 3HAHWW W HAaBBIKOB,
HEOOXOMUMBIX JJIsi Pa3paOOTKH M TMPUMEHEHHS TEXHOJIOTHH, TO3BOJSIONINX KOMITBIOTEpaM
aHAJIM3UPOBATh, MOHHMMATh W B3aUMOJCHCTBOBATH C YEJIOBEUYECKUM S3BIKOM B Pa3JIMYHBIX
KOHTEKCTaXx.

3amauyu u3y4eHusi JUCHUMILIMHBI (MOTYJISA):

— U3y4uTh (QyHIAMEHTAIbHBIE MPUEMBI OATOTOBKU TEKCTOBBIX JAHHBIX U MAITUHHOTO
aHaJIM3a U MPeoOpPa30BaHUS UX B UMCIIOBBIC MPEACTABIICHUSI.

—OCBOUTb IOJXO/bl K PEIICHUI0 OCHOBHBIX IpOo0JieM B 00JIaCTM OOpabOTKU SI3BIKOB,
BKJTIOYAsl KATETOPHU3AIMIO0 JTIOKYMEHTOB, BbIIEJICHHUE KITFOYEBBIX (PAKTOB, MApPKUPOBKY JIIEMEHTOB U
CHUHTE3 HOBBIX TEKCTOB,

—MO3HAKOMUTHCSA C TEXHOJIOTHUSMU aJaNnTallud TOTOBBIX SI3BIKOBBIX MOJENEH JUIs
cnennduyecKux 3a1a4 aHaIu3a eCTECTBEHHOIO S3bIKa,;

—pa3BUTh HaBBIKU H3MepeHHs] PPEKTUBHOCTH M OOBSCHEHHUS TOBEACHUS MOJEIeH B
KOHTEKCTE Pa3IMYHBIX CIIEHApHUEB 00Pa0OTKH TEKCTa,

— HUCCIIEIOBaTh CIOCOOBI OOBEIUHEHHS S3BIKOBBIX MOJICNICH C BHEITHHMH HCTOYHHUKAMU
uHbOpMALIUKY TS YITY4IIeHUS TeHEpallui OTBETOB.

B pe3yabTare 0CBOEHUSI TUCHMIIMHBI (MOYJIs1) 00y4AIOUIUIICS 10/I2KEH

3Hamb:

— OCHOBHBIE CIIOCOOBI MPET0OpadOTKH U BEKTOPHU3AIMH TEKCTA;

—METO/Ibl PEIICHUs KIIYEBBIX 3a/1a4 00paOOTKH €CTECTBEHHOTO SI3bIKa: Kiaccu(ukarus
TEKCTOB, M3BIIeUeHHE WH(OPMAILUU, TETHUPOBAHMUE IOCIIEIOBATEILHOCTEH, TeHepalus TEeKCTa,
cymMMapH3anus;

— MPUHINIBI TTOCTPOEHUS U METOABI JOOOyUYEHUs] MPEIOOYUEHHBIX S3BIKOBBIX MOJENIEH
(BERT, GPT u ap.) nns 3agau NLP;

— 0a30BbIe KOHIIETIUHU OLIEHKH KaueCTBa U MHTEPIPETAIIH PaOOTHI SI3bIKOBBIX MOJIENEH B
Pa3IUYHBIX 3a/1a4aX 00pabOTKU €CTECTBEHHOTO SI3bIKA;

— TOJXO0/bI K MHTETpanuu BHEMHUX 3HaHui B LLM c ucnons3oBanneM RAG (Retrieval
Augmented Generation);

— METO/Ibl IOCTPOEHMSI ar€HTHBIX CUCTEM C MpuMeHeHneM LLM;

— MPUHIMIBI PAOOTHl MYyJIbTUMOAANBHBIX S3BIKOBBIX MOJIENIEeH, CTOCOOHBIX 00pabaThIBaTh
Y UHTETPUPOBATH Pa3IUYHbIC MOJAAIBHOCTH, TAKHE KaK TEKCT U 3BYK.

ymembv:

— KOHCTPYHpPOBaTh M pEaNM30BBIBATh MaHIUIaiHBI 00paOOTKM TEKCTa s PEelIeHUs
TUMOBBIX U NMPUKIAAHBIX 3a1a4 NLP;

— IPUMEHATH U 1000y4aTh npeaodydeHHbIe s3p1koBbIe Moaenu (Hanpumep, BERT, GPT u
JIp.) Ha COOCTBEHHBIE JTATACETHI JIJIsl PEIICHHS 3a71a4 00pabOTKH €CTEeCTBEHHOTO SI3bIKA;

— ONITUMH3UPOBATH MPOU3BOAUTEIHHOCTh U YCKOPATH padoTy NLP-cucreMm, mcmonb3ys
METO/bl COKpAaIllEeHUs pa3Mepa MojeNield, KBAaHTU3aLWI0, AUCTWUISLIUIO U BHEAPEHUE
3¢ (PEKTUBHBIX BHIUUCIUTEIHHBIX PEIICHUH;,

— OCYIIECTBIIATh KOMIUIGKCHYIO OIIEHKYy KadecTBa pa3pabOTaHHBIX MOJCNIEeH C
UCIIONIb30BaHNEeM MeTpuk (accuracy, F1-score, BLEU, ROUGE, LLM-as-a-judge u ap.), a Takxe
MPUMEHSATH METO/IbI TTOBBIIICHUS Ka4eCTBa (TIOHHUHT THIIEPIIapaMeTPOB, AyrMEHTAIUS JaHHBIX U

Ip.).
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enaoemy:
— OCHOBHBIMH MHCTpyMeHTamu U Oubmanotexkamu st NLP (NLTK, spaCy, HuggingFace

Transformers,HuggingFace Datasets, vlim, PEFT, SentenceTransformers u ap.);
— IIpUEMaMu1 pa6OTI>I C l'IpCI[O6y‘ICHHBIMI/I SA3BIKOBBIMH MOJCIIAMH, BKJIHOYaA HX
IMPUMCHCHHC, )1006yqu1/Ie " OIITUMU3AL IO,

— yMEHHEM CaMOCTOSATEIhHO pa3padarhiBaTh, ONTUMU3HPOBATH W OlcHHBaTh NLP-
peLIeHUs U NPUKIIAHbIX 3a/1a4, a TAK)KE UHTEPIPETUPOBATH UX PE3YJIbTAThI.
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— TemaTn4eckui mjiaH

Ne TpyaoeMKoCTh, aKaJeMHUYeCKUe YaAChI
/i HaumenoBanue Qunas popua TKY
pa3aeia THCIUIITHHBI Ayruropuas pabora (Texkymui
Jleknun CemMuHapbI CamocTosTe
(MoayJin) KOHTPOJIb
(mpaktudec | Konrpoan JibHas ycneBaemoctH)
KHe padoTta
3aHATHSA)
1 Encoder-based monenu 11 11 31 IToaroroBka
ceMuHapy,
Jlomarniaue
3aJaHus
2 BbonpIme si3pIKOBBIC 11 11 31 [ToaroroBka k
mozaemn (LLM) ceMuHapy,
Jomariiaue
3aJaHus
3 CoBpeMeHHbIE 11 12 32 [loxroroBka
BO3MOXXHOCTH U ceMuHapy,
pacimpeHus OOJIbIINX Jomamaue
SI3LIKOBBIX MOJIeeH 3a7aHMs
(LLM)
3auem 4
Hmozo: 33 34 4 94
Obvem oucuyunaunsl (Mooyasn) 165
(6 ak. u.)
— Copepxanue IMCUMILIAHBI (MOLYJIs1)
Neni/m HaumenoBanme pasgeia Coaepsxanue JMCHUILTHHBI (MOIYJIA) IO TeMaM
JUCHMIJIMHBI (MO1YJIs1)
1 Encoder-based momenu BekTopuzaius 1 kiaccuukaiys TEKCTOB

IIpenoOyueHHblEe S3BIKOBBIE MOZETM Ha OCHOBE
Konuposmmk Tpanchopmepa (BERT u ap.)

PamxupoBanue 1 METOIbI ”HPOPMAITMOHHOTO MTOKCKA
MynbTHIMHTBaIBHOCTE M JIOMEHHAs ajanTauus NpeoOydeHHbBIX

SA3BIKOBBIX MOI[CJ'I@ﬁ

APXUTEKTYPbI

(LLM)

bonpmme s3pIKOBEIC MOICIN

SI3bIKOBOE MOJICTMPOBAHKE U O0YUCHHE OOJBIINX S3BIKOBBIX MOJIEIIEH
(LLM)

Hoob6yuenue u fine-tuning LLM

Efficient Transformers, PEFT u onenxka s¢dextusroctn LLM

Cokatue u ontumusanus LLM

Mixture-of-Experts u mapajiesbHble BBIYHCICHHSI

mozeneit (LLM)

CoBpeMEHHbIE BO3MOKHOCTH U
paciIupeHus: OOJIBIINX S3BIKOBBIX

Retrieval Augmented Generation (RAG)
LLM-arentsr

MyJbTUMOIATBHBIE SI3BIKOBBIE MOJIEITH
Konossie LLM

AnbpTepHaTHBHBIE apXUTEeKTypsl LLM
O6paboTKa peun 1 ayITMOCUTHAJIOB
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2. Y4eOHO-MeTOOHYECKOE o0ecIeyeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacIpoCTPaHsIeMOro IPOrpaMMHOI0 OOECleYeHMs, BKJIOYas MPOAYKTHl OTEYECTBEHHOIO
IIPOU3BOACTBA.

Kaxnplil ciymarenb B TEYEHHE BCEro MEpHOAAa OOYYEHHs IOJIy4aeT MHAWBUIYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yHUBEPCUTETa. OTH CHCTEMBbl IPEJOCTaBIIAIOT
BO3MOXKHOCTh JOCTYIIA K pecypcaM U3 000l TOUKH, 1€ €CTh MOJKIIOUCHUE K ceTH MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 32 €ro Mpe/ieIaMu.

CnymarensM obecriedeH yJalleHHBIH JOCTYIl K COBPEMEHHBIM MPO(heCcCHOHAIBHBIM 0a3aM
JAHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Ocnosnas numepamypa:

1. Xob6con JI. OOpaboTKa eCTECTBEHHOTO SI3bIKA B JICHCTBUH : MPAKTHYECKOE PYKOBOJICTBO
/ JI. Xob6con, X. Xannec, X. Koyn. - Cankr-IlerepOypr : ITurep, 2020. - 576 c. - (Cepus «lns
npodeccuonanony). - ISBN 978-5-4461-1371-2.

2. Huxonenko C., Kanypun A., Apxanrensckas E. I'mybokoe o6yuenne. — CII6.: ITurep,
2018. — 480 c.: un. — (Cepus «bubmuoreka nporpammuctay). — ISBN 978-5-496-02536-2.

Jlononnumenvnas numepamypa:

1. beurdoprt, b. [Ipuknaanoit ananu3 TeKCTOBBIX JaHHBIX Ha Python. MammnHoe oOydenue
U CO3/IaHUE TPUIOKEHUH 00pabOTKH €CTECTBEHHOTO SI3bIKA : MPAKTHUECKOE PyKoBOACTBO / b.
benurdopt, P. bunbpo, T. Oxena. - Caunkr-IletepOypr : ITutep, 2020. - 368 c. - (Cepus
«becrcemnepsr O’Reilly»). - ISBN 978-5-4461-1153-4.

3. MarepuajibHO-TeXHHYECKOe o0ecredeHne

YHHUBEpCUTET pacrojaraerT MaTepUalbHO-TEXHUYECKOW 0a30l, COOTBETCTBYIOIICH
JIeMCTBYIOIMM MTPOTHBOIIOKAPHBIM IPAaBUJIaM U HOPMaM U 00ecleuBarolIeil IpoBeieHUue BceX
BUJIOB JIUCUUIUIMHAPHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKM, MPAKTUYECKOW U Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHbBIM IIJIAaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTAIIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOYHOM aTTECTAalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATEIbHOM pabOThl U MOMEIIEHUS I XpaHEHHUs U MPO(UIAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICIMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMHM OOyUYEHHsI, CIyXKAIlUMH Ui MpeACTaBIeHUs yueOHOH
uH(popMalu 00JbILION ayIUTOPUH.

N3yueHue qUCUUIUIMHBI (MOAYIsA) o0ecrieunBaeTcs B y4eOHbIX ayIUTOPHX, OCHAILIEHHBIX:

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBIOTEPHOMN TEXHUKOW;

— MEXaHMUYECKUMH KaJIbKYJITOPaMH;

— CIeLMAIM3UPOBAHHBIM 000PYAOBaHUEM, BKJIIOUasl JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

[TomerieHus 1711 CaMOCTOATENBHOM pabOTh 00yUYaIOIINUXCs, B TOM YHCIIE TPUCIIOCOOICHHbIE
JUISL MCTIONb30BaHMsS MHBAJIUIAMH M JIMLIAMU C OTPAHMYEHHBIMU BO3MOXXHOCTSMH 3J0POBBS,
OCHAILIEHbI KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOYEHHS K ceTu «MHTepHeT» M
oOecriedeHHEeM  JIOCTyNa B JJIEKTPOHHYIO  HH(OPMAalMOHHO-00pa30BaTEeNbHYIO  Cpeay
YHuBepcurera.

OOyvaromMcsl MperoCTaBlIsAeTCs JOCTYN (B TOM 4YHCIE YHAlIeHHBIN) K pecypcam
UH(POPMALIMOHHO-TEJIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
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YUCJIE JJICKTPOHHBIM OMOJMOTEYHBIM CHCTEMaM, COBPEMEHHBIM Mpo(decCHOHATBHBIM 0Oa3zaM
JAHHBIX U UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHoBaHue mopTaja Ccbuika
(u3nanus, Kypca, 10KyMeHTa)

1. | Hayunas snektponHas 6ubauoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTexa

2. | basa mannbix ais IT-cienuanucToB https://habr.com

3. | basa nannbix ScienceDirect https://www.sciencedirect.com

4. | OdunmansHbli cailT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BBICIIIEro oOpa3oBanus Poccutickoit denepariu

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

6. | Undopmarmonnas cuctema "Eaunoe okno qoctymna | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”

7. | Enunas xomteknus mupoBEIX 00pa30BaTeIbHBIX http://school-collection.edu.ru/
pecypcos

8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

[Tepeuenr WMHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOYIIIO0), B TOM YHCIIEe KOMIUIEKT JTUIIEH3NOHHOTO
MpOrpaMMHOTO  OO€clieueHus, COBpEeMEHHble mpodeccuoHadbHble 0a3bl  JaHHBIX WU
MH(OPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonnoe / cB060IHO

pacnpocTpansiemMoe

OnepannoHHble CUCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy0exxHoe JIMLIEH3HOHHOE
Server)
Bpay3sepsbI:
Supexc.bpaysep OTEYECTBEHHOE CBOOO/IHO pacipoCTpaHsIeMoe
Google Chrome 3apyOeKHOe CBOOOJIHO pacrpocTpaHsIeMoe
OducHble NPUIIOKEHNS:
Microsoft Imagine (Visio, OneNote) | 3apy0exxHOe JIMLICH3UOHHOE
TeXstudio 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Adobe Acrobat Reader 3apy0exHOe cBOOOJIHO pacrpocTpaHsIeMoe

HpOFpaMMHOC odecrneueHmne AJISl IVIAHUPOBAHUSA U YI€TA BPEMCHU!:

Toggle app | sapyGesxHoe | cBOGOIHO pacpocTpaHseMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGeskHoe | nmuuensnonHoe

Cucrtembl ynpapjeHusi 0a3aMHi JaHHBIX:

Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHoe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for 3apybexHOe JIMIICH3UOHHOE

HyperV

CnpaBoYHO-IIPABOBBIE CHCTEMBI:

Koncynsrantllitoc: cipaBo4HO- OTEYECTBEHHOE JIMLEH3UOHHOE

npaBoOBasi CUCTEMA

CpencrBa aHTMBHPYCHOM 3aIIMTHI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIMIIEH3HOHHOE

ousneca CranmaptHblid Russian

Edition

Cpeabl pa3padoTkm:

Visual Studio Code 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apy0OexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
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Anaconda 3apyOexkHOE CBOOOIHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHSIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJTHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CBOOOJIHO PACIIPOCTPAHIEMOE
CucTteMbl ynpasjieHus1 0ubanorpapudeckoii nugopManueii:

Zotero | 3apyOexKHOE | CBOOOHO pacIpOCTpaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOJTHO pacIpocTpaHsIeMoe

4. MeToauyeckue M OLEHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B npouecce usydenus nucuumianssl (Moayns) «Natural Language Processing (O0paboTtka
€CTECTBEHHOTO S3bIKa)» B PAMKaX TEKYILETO KOHTPOJIS YCIIEBAEMOCTH UCTIOIB3YIOTCS TAKHUE BHIBI
y4eOHOH paboThl, KaK JICKIIMHU, IPAKTUYECKUE 3aHATHS, JJOMAITHUE 33/1aHMsI, @ TAKXKE Pa3INIHbIC
BUBI CAMOCTOSTEIIEHOM pabOThl 00YYAIOUIMXCS MO 33/IaHUIO0 MIPETIOIaBaTells, HAalpaBJICHHbIC Ha
pa3BUTHE  HABBIKOB  NPO(PECCHOHATIBHON  JIGKCHKH,  3aKpeIUIeHHEe  MPAKTHYECKUX
npodeccCHOHaIbHBIX KOMIIETCHIINH, TOOLPEHHE HHUIHATHB.

Jlexyus — cHUCTEMaTHYEeCKOe, IIOCIEIOBATEIbHOE, MOHOJOTHUECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOT0 MaTepuaia, Kak IMpaBuiio, TCOPETUYECKOTO XapaKTepa.

B mpomecce nekmnuii peKOMEHAYeTCs BECTH KOHCHEKT JICKIUH: KPaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMW; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WM MaTEpUANbl, KOTOpBIC
BBI3BIBAIOT 3aTPYHEHHMS, U MOMBITATHCS HAWTH OTBETHI B PEKOMEHIOBaHHOM juTeparype. Eciu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
IPENo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Yuacmue 6 cemunape (npaxmuwecxom 3aHﬂmuu) — AaKTHBHas pa60Ta cIymareid Ha
CCMHUHApPEC, €TI0 OTBCTHI HA BOIIPOCHI NPCIIOAABATCIIA U YIACTUC B TUCKYCCHUH.

,Z[J'I?I YCICHIHOTO YYaCTHsA B CCMUHAPE CIIYIIaTC/IM PEKOMCHAYCTCA 3apaHCC O3HAKOMUTLCA C
TEMOM O6Cy)KI[CHI/I${, MMpoOYnTaTh HeO6XOI[I/IMBIe MaTepuaJibl 1 MMOATOTOBUTL BOIIPOCHI. Baxno
AKTUBHO CJIYHIAaTb U BOBJICKATHECA B JJUCKYCCHUIO, BBICKA3biBasd CBOW MHCHHUA U apIr'yMCHTHPYS UX.
HpI/I OTBCTAX Ha BOIPOCHI IIperiogaBaTeyid CTOUT OBITh YBEPCHHbBIM, YCTKHM U JIOTUYHBIM,
onupasicChb Ha I/I3y‘~IeHHBII\/'I Marcpuall. Taxokxe moae3Ho moAACPIKUBATE AUAJIOT C OJHOKYPCHUKAMU,
4TOOBI 00OraTHTh 06Cy>KI[eHI/IC " paClIUPpUTL CBOU 3HAHUA.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJICIIH.

[Ipu pabore Haj MAOMANIHMMH 33JaHUSMHU BaXKHO BHUMATENbHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAaMHU BBITIOTHEHUsI. PekoMenmyeTcst pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
n30exarh TMEperpy3kd W Iydlle yCBOUTh Marepual. lcrmonb3oBaTh pa3inuyHbIE HUCTOYHHKHU
nH(popMaIuu, BKIIOYasi y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMAaHUS TEMBI.

Camocmosmenvnaa paboma — paboTa ciymiatenei, HampaBieHHas Ha YIIIyOJeHHOE
U3YYEHHUE OTJENbHBIX TEM U BOIIPOCOB yUE€OHON AUCIMITIIUHBI (MOTYJIS).

B mpouecce  camocroATenbHOM — paboTHl  ciymiaTens — B3aUMOJICHCTBYIOT — C
PEKOMEH/IOBaHHBIMU MaTepuajaMl Ipd MHUHUMAJIbHOM YYacTUU NpernojaBaress. 3ajaudu
CJIyIIaTeNs BKIIOYAoT paboTy ¢ KOHCIEKTaMH JIeKLIUH (00paboTKa TeKcTa), HOBTOPHOE U3yUEeHUE
y4eOHBIX MaTepUAJIOB IJIAHOB U T€3UCOB OTBETOB, U3yUEHHE JOTIOTHUTEIbHBIX TEM, BHIIIOIHEHNE
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y4eOHO-UCCIIeI0BATENbCKUX 3aaHUI U IPYyTroe.

Cucrema OLCHUBAHUSA PE3YyJbTATOB Oﬁy'leHl/lﬂ o JMCIMIIJInHe (MO}IyJ’[]O)

OneHuBaHuE YPOBHSI Y4EOHBIX JOCTHXKCHHM OOYYarOUIUXCS MO TUCHHUILIAHE (MOJIYIIIO)
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.
IIpome:xxyTouHasi aTrecTauMsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBISETCS B (opme

3auema.

I[J'ISI OLCHUBAaHWA TCKYHUICIO KOHTPOJIA YCII€EBACMOCTU H HpOMe)KYTOQHOﬁ aTTcCTallun

HCIIOJIB3YCTCA ILGCSITI/I6aJIJIBHaSI [Kajla OUCHHBAHUA, KOTOpasd COOTHOCUTCA C TpElI[PILIPIOHHOfI

MATUOAIPHON MIKAIOHN CIIEAYIONUM 00pa3oM:

JlecaTnoanabHas
OlleHKA

IIaTndéananuasn
OLICHKA

Onenka 3a
3ayer

Oo0masi xapakTrepucTuKa pe3yJjibTaTa
00y4yeHus! 10 JUCHUILIUHE (MOLYJIIO)

10

OTiIm4HO

3auTeHo

9

OT1iInyHO

3ayTeHo

8

OT1iInyHO

3ayTeHo

Crnymarens MONHOCTBHIO BJaJIeeT 3HAHUSMH,
W3JIOKEHHBIMA B paboueil mporpamme, Hu
rIIyOOKO OCMBICISET AUCHUIUINHY (MOIYIH).
On CaMOCTOSITEIIBHO u JIOTHYECKU
MOCIIEIOBATENIFHO OTBEYAET HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha HauOoJee BaXKHOM.
VYmeer aHaIIM3UPOBATh, CpaBHUBATb,
KJIACCU(UIPOBATD, 000011aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3HPOBATh
V3YYeHHBI MaTepHhall, BBIACINSAS KIIOUEBbIC
MOMEHTBl W  YCTaHaBIHMBas MPUIHHHO-
CJICICTBEHHBIEC CBs3U. YeTko ¢opMyaupyer
OTBETEHI, YBEPEHHO WHTEPIIPETUPYET
pe3yiIbTaThl aHaJIM30B u JIPYTHX
WCCTICOBAHMUM, a TaKXe peIaeT CIOXKHBIE
3amaun. CliymaTtenb XOpOIIO 3HAKOM C
METOJIaMH  HCCJICAOBAaHUS, HEOOXOAUMBIMU
JUTSL TIPAKTHYECKOH IesITeThHOCTH, U YMEET
CBSI3bIBATh TEOPETUUCCKUC aCIEKThI
MUACHUIUINHBL  (MOIYJISI) C MPaKTHICCKUMH
3a7a4aMu.

Xoporio

3auTeHo

Xoporio

3auTeHo

Caymwarens oOnajgaerT 3HAaHUSAMHU peaMeTa
Mo4YTH B TIOMHOM 00beme  paboueii
NpOrpaMMBl M CaMOCTOSITENIBHO, JIOTHYECKU
MOCJIEeIOBAaTEIbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKIEHTUPYsS] BHUMaHUE Ha
HanOoJiee 3HAUYMMBIX MOMeHTax. OH yMmeeT
aHAIM3UPOBATH, CpaBHUBATS,
KJ1accu(UIMPOBATh, 000011aTh,
KOHKPETH3UPOBATh W CHUCTEMaTH3HPOBAThH
W3yYeHHBIH  MaTepuall, BBIJCHSAS  €ro
KIIIOYEBbIE  aCMeKThl W yCTaHaBIHUBas
MPUYHHHO-CIIE/ICTBEHHBIC CBSI3H.
®DopMyIUpyeT CBOM OTBETHI, YBEPEHHO

HUHTEPIPETUPYET pPE3YNAbTaThl aHAIH30B H
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJbTaTa
OLICHKA OLICHKA 3ayer 00y4eHHUs N0 JUCHUTILVINHE (MOIY.TI0)

JIpyTHX HCCIEOBaHUM, a TakXKe pelaeT
CJIO’KHBIE CUTYaLlUOHHBIE 3aJauu.
CrnymaTens XOpoOLIO 3HAaKOM C METOJaMH
UCCIIEI0BAHNA, HEOOXOJUMBIMH IS
[PAaKTUYECKOM  NEATETBHOCTH, MU  yMEeT

CBSI3BIBATH TEOPETUUCCKHUE ACTIEKTHI
npeaMeTa ¢ IPaKTHIEeCKUMU 3aJadaMu.

5 Y IOBNETBOPUTENHHO|  3aUTEHO Crnymarens obnagaer 0a30BRIMH 3HAHUSMHU

4 VY 10BIETBOPHTEIBHO|  3a4TEHO MO JUCHMIUIMHE (MOZYNIO), HO MCIBITHIBAET

TPYIHOCTH TIPH CAMOCTOSITEIIFHBIX OTBETaX U
WCTIONB3yeT HeTo4YHble (HopMynupoBkH. B
XOl€ OTBETOB OH [OIyCKaeT OMIMOKH,
Kacarorquecst cyTH BorpocoB. CirymaTenb
CHOCOOEH pelarh TOJBKO Camble MPOCTHIE
3alayd W BIAACET JUIIh MUHUMAaJIbHBIM
Ha0OPOM METOOB UCCIICAOBAHUS.

3 He cnan He zautreno | Cnymarenr He OBIaaen o0s3aTeNbHBIM

He cnan He 3aureno MHHHUMYMOM 3HaHUU 1O INpeaMeTy U HE
MOXET OTBETUTHb Ha BOIIPOCHI, HAXE €CJIU

He cnan He 3aureno
MpEnoiaBaTeNb  3aJaeT  JIOIMOJHHUTEIbHBIC

HABOJSAIINE BOMIPOCHL.

Huctunnuna (Moaynb) «Natural Language Processing (O6paboTka ecTeCTBEHHOTO SI3bIKA)»
OLIGHUBAETCS CIECAYIOMIMM 00pa3oM:

AKTHBHOCTD Bec |KoauuectBo Onucanue
Homamrnue 3aganus | 60% 14 HaGop 3azma4 o TemMam HeJenu
AymuropHas pabora | 10% 15 AxTuBHas paboTa CTyJIeHTa Ha CEeMHHape
3auer 30% 1 [TuceMeHHast WM ycTHast paboTa HaJl 3a/1aHUeM,
HaIpaBJICHHBIM Ha TIPOBEPKY MOIYYSHHBIX 3HAHUH U
HABBIKOB I10 JUCIHUIUIMHE (MOJIYJTIO)

®opmyJia pacuéra UTOroBoii onenkn mo qucuumianne (moaymaio) «Natural Language
Processing (O0padoTka ecTrecTBeHHOro0 si3bIka)»: «0,6 X cpexaHee 3a momarnraue 3ananus + 0,1
X aynuTopHas padora + 0,3 x 3auer».

Texkymmii KOHTPOJIb yCIIEBAEMOCTH 00y4aOIIUXCH MO0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe fOMaLIHUeE 32 IaHUS

Jdomammuee 3aganue 1.

3aganue 1.

1. BeiOepute TEKCTOBBIN KOpIyc (HampuMmep, HaOOp HOBOCTHBIX CTaTel MIIM OT3BIBOB O
MPOJYKTAX).

2. BrmonauTe penodpaboTKy TeKCTa, BKIFOYAs:

o  YnaneHue MyHKTYalluu U CTIelHaIbHbIX CHMBOJIOB.

o IlpuBenenue TekcTa K HUKHEMY PETUCTPY.

o  CTeMMMHI WM JIEMMAaTH3ALMIO.
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o YnajeHue CTOI-CJIOB.

3. Peammsyiite meron "memok cinoB" (Bag of Words) mis BeineneHus mpU3HAKOB U3
Balllero Kopmyca.

4. CospnaiiTe Ta0IHIly, 0TOOPAXKAIONIYIO YAaCTOTY CJIOB B BamieM HaboOpe JaHHBIX.

O:xkupaemblii pesyabrar: OT4er, coAep)KallMii pe3yibTaThl NMPeAoOpabOTKH, TaOIUILY
YacTOTHI CJIOB U KPAaTKUI aHAINU3 MOJIy4YEHHbIX JaHHBIX.

3aganue 2.

1. HUcnonp3ys Oubnmoreky Gensim, oOyumte ™Momenr Word2Vec Ha BbeIOpaHHOM
TEKCTOBOM KOpITyce (MOYKHO UCIOJIb30BaTh KOPITYC U3 IIEPBOI0 3a4aHU).

2. IIpoBeaure aHanu3 BEKTOPHBIX IPEACTABICHUN, BEIOPAB HECKOJIBKO CJIOB M HAHANUTE UX
Onmxaiimue "cocenu" B BEKTOPHOM POCTPAHCTBE.

3. OObscHUTE, KaK BEKTOPHBIE TIPEACTABICHHUS CJIOB IOMOTAI0OT B pelieHnu 3aaa4d NLP.

4. CospnaiiTe NpoCTYyIO A3BIKOBYIO MOJIENIb HA OCHOBE N-rpamm, UCII0JIb3Ysl Balll TEKCTOBBIN
KOPITyC, ¥ OLICHUTE €€ IPOU3BOIUTEIBLHOCTh HA TECTOBOM Ha0OpE JaHHBIX.

Osxupaemslii pesyabrar: OTUeT ¢ pesyapTaTramMu oOyueHust moaenu Word2Vec, crickoM
OnvpKkaliMx coceieil Uit BRIOpaHHBIX CJIOB U KPaTKUM aHAJIM30M 3bIKOBOW MOJIEIH.

3amanmue 3.

1. Peanuzyiite npocTyro pekyppeHTHyr0 HelpoHHylo cerb (RNN) s 3amaum
KJaccu(uKanuy TeKcTa (Hampumep, KiacCH(UKalus OT3BIBOB KaK IOJIOKUTEIBHBIX WU
orpunarenbHbix). Mconesyiite ¢peiimBopk TensorFlow wmu PyTorch.

2. OOyunTe MOJENb Ha pa3MEYeHHOM Habope naHHbIX (Hampumep, IMDB aist 0T36I1BOB O
buapMax).

3. CpaBuute npousBoautenbHocTh RNN ¢ Oonee ClOXKHONH apXUTEKTYypOMl, TaKOH Kak
LSTM unun GRU, u npoananu3upyiTe pe3yabTathl.

4. PeanusyiiTe MeXaHU3M BHMMAaHUS JUId YIy4IIEHHs IPOM3BOAUTENBHOCTH Ballen
mojenu. Onunure, Kak MEXaHW3M BHUMaHMS IOMOTaeT B KOHTEKCTE Balllell 3a/1auH.

O:xupaemsbliii  pesyabtar: Ortder, coaepxkammii pesyiabTarbl o0yueHuss RNN u
LSTM/GRU, rpaduku mpou3BOAMTEILHOCTH W aHAJIW3 BIUSHUS MEXaHW3Ma BHUMaHUS Ha
pe3yNbTaThl.

JlomamHee 3axanue 2.

3aganue 1.

1. MW3yuute apxurextypy Tpanchopmep, BKIOUAs MEXaHU3Mbl BHUMAHHUS U TO3UIIMOHHOE
koaupoBanue. Co3maiiTe BU3YyallbHYIO CXEMY, HUIIOCTPHPYIOLIYIO OCHOBHBIE KOMIIOHEHTHI
MO/IEJIH.

2. PeamusyiiTe TpoCTyr0 S3BIKOBYIO MOJIeh Ha OCHOBE KoaupoBmIuka TpaHcdopmepa
(manmpumep, BERT) c¢ ucnonb3oBanuem 6ubnmorekn Hugging Face Transformers. O0yuurte
MoJieJIb Ha 3a/1adye Kilaccu(UKaluy TeKCTOB (Harpumep, Kiaccu(UKaius OT3bIBOB).

3. IIpoBeawTte OIEHKY MPOW3BOAMTEIHHOCTH MOJEIH Ha TECTOBOM HAOOpe MaHHBIX H
poaHaIM3UPYyHTe, Kakue (PaKTOpbl MOTYT BIMATH Ha PE3yJIbTATHI.

OsxupaeMblii pe3yiabTaT: OTUET C BU3YAIbHOM CXEMOM apXUTEKTYphl, KOJOM peaTr3aliu
MOJIENU, pe3yabTaTaMH OLEHKH MPOU3BOAUTEIBHOCTH M aHAIN30M (PAKTOPOB.

3aganue 2.

1. Bribepure TeHEpaTHBHYIO SI3BIKOBYIO MOJIENIb Ha OCHOBE jekojaepa Tpancdopmepa
(manpumep, GPT-2 nnu GPT-3). U3yuure, kak pabotaer prompt tuning u peanusyiite ero st
BaIIeil MOJEIIN.
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2. IlpoBeaute 3KCNEPUMEHT, CPAaBHUB IMPOU3BOAUTENBHOCTh MOJEIU C M 0e3 prompt
tuning Ha 3aja4e TeHepaluy TeKCTa (HapuMep, MPOI0JDKEHUE TPEIOKESHUN ).

3. MHccnenyiite MeToapl onTUMU3aImy, Takue kak P-tuning u LoRA. Peanu3yiite onun u3
ATUX METOJOB JJIs YIYUIICHUS TPOU3BOAUTEIILHOCTH Balllel MOJICNIU U OIICHUTE PE3yJbTaThI.

O:xupaembiii pesyabrar: OTUeT, BKIIOUYAIOMIMNA PE3yabTaThl IKCIIEPUMEHTOB C prompt
tuning, cpaBHEHHE MPOU3BOJUTEIILHOCTH, pEAIM3alMI0 METOJa ONTHMHU3AUU W aHaJIu3
MOJIy4YEHHBIX JaHHBIX.

3aganue 3.

1. Peamusyiitre RAG (Retrieval-Augmented Generation) cuCTeMy, HCIIOJIB3YS
npenoOydIeHHbIE MOJICTH U HA0Op JaHHBIX AJis u3BjIeueHus: nHpopmarnmu (Hapumep, Wikipedia).
OO0BsicHUTE, KaK CUCTEMA UCIOJIb3yEeT MEXaHU3MbI U3BJICUCHUS U T€HEPAIUU.

2. Co3pgaiiTe pOCTYIO JUAIOTOBYIO CHCTEMY, peain30BaB 3aaa4u intent detection u slot
filling. Ucnionb3yiiTe 6nbanoTeKy Rasa mnm aHamoruunyo i peaan3ainu.

3. IlpoBeauTte TecTupoBaHuE Ballei MaIOroBOM CUCTEMbI Ha HAOOPE MOJIb30BATEIBCKUX
3alpOCOB U MPOAHATM3UPYHUTE PE3yNbTaThl, BKJIIOYAs TOYHOCTH OIpEACTICHHs HaMepeHUuN u
3aMOJIHEHUS CIOTOB.

O:xupaemsbiii peyabrart: Otuert, cogepxauuii onucanne RAG cucremsl, Ko peanu3anuu
JINAJIOTOBOM CUCTEMBI, PE3YJIbTAThl TECTUPOBAHUS M aHAIU3 TIPOU3BOAUTEIILHOCTH.

IIpumMepHBIe BONPOCHI IS MOATOTOBKH K CEMUHApPaM
IMoaroroBka k cemunapy 1.

1. Kak npoucxoauT npoiecc BEKTOPU3aUN TEKCTOB B MOJIEISX Ha OCHOBE apXUTEKTYpPHI
Konuposuuka Tpanchopmepa, 1 Kakue IpeuMyIIecTBa 3TO JaeT AJ 3a1a4 Kiaccupuxanun’?

2. B yem ocHoBHble ommuns Mexay BERT u apyrumu mpenoOydeHHBIMH MOJACTISIMH,
takuMu kak ROBERTa wim DistilBERT, B koHTeKCTE 00pabOTKH €CTECTBEHHOTO SI3bIKa?

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

4. KakuMm oOpazom obecrieunBaeTcs MyJIbTUIMHIBAIBHOCTD B NMPe100YyUEHHBIX S3bIKOBBIX
MOJIEJISIX, U KaK 3TO BIUSAET HAa UX MPOU3BOJAUTEIBHOCTh IPU PabOTE ¢ HECKOJIBKUMHU S3bIKAMH?

5. Kakue cTpaterun HOMEHHOH ajanTaluy NPUMEHSIOTCS Ui NMpeloOydyeHHbIX Mojeen
tuna BERT npu nepenoce Ha cnenuguyeckue 001acTi, Takkue Kak MeAMIMHA WK (PUHAHCHI?

IMoaroroBka k ceMuHapy 2.

1. KakoBbl K/IIOYEBbIE MPUHIUIBI S3BIKOBOTO MOJAEIUPOBAHUS B OONBIINX S3BIKOBBIX
MOJIEIISAX, U KaKue JTaHHBIE UCIIOB3YIOTCA U1 X 00ydeHus?

2. B uem paznuma Mexay noodydenueM (fine-tuning) u moJHBIM repeodydeHueM O0IbIITNX
A3BIKOBBIX MOJIEJIEN, U KOT'1a IPEAIIOUYTUTENIBHEE UCTIOIb30BaTh KaXIbIi Moaxon?

3. Kak pa6oraror meroasl Efficient Transformers m PEFT mist ontumu3anuu OOIbIINX
MoJieNiel, ¥ KaKk OHM BJIMAIOT Ha OIeHKY 3¢ dexTuBHOCTH?

4. Kakue TeXHUKH CKaTus U ONTHUMH3aUU NpUMeHsIoTcss K LLM, uToObl CHU3UTH HX
pasMep M YCKOPHUTb padoTy, 6€3 3HaUUTEeIbHON MOTepu KauecTBa?

5. Kak apxutektypa Mixture-0f-Experts uHTerprpyeTcs ¢ napauiebHbIMU BEIYHCICHUSIMA
B OOJIBIIINX S3BIKOBBIX MOJIENSX, U KaKUe MPEUMYILECTBA ATO 1aeT?

IMoaroroBka k ceMunapy 3.
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1. Kak paboraet Retrieval Augmented Generation (RAG) B 00NbIIHMX SA3BIKOBBIX MOJCIISX,
U B KaKHUX CIICHAPHUAX ITO YIIY4IIAeT FeHEePaIluio OTBETOB?

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

3. Kak MynpTUMOIanbHbIe S3BIKOBBIE MOJENIM HMHTETPUPYIOT TEKCT C JAPYTUMHU
MOJIaJTbHOCTSIMHU, TAKUMH KaK MU300paKEHUS WM BUCO, M KAKUE BBI30BBI IIPH STOM BO3HUKAIOT?

4. B yem ocobenHocTH Ko/10BbIX LLM, 1 Kak OHU HCIIONB3YIOTCS AJIs TEHEpallK U aHaJIu3a
IPOrpaMMHOr0 Koza?

5. Kak anprepHatuBHble apxutekTypsl LLM, Takue kak Te, OCHOBaHHbIe Ha 00paboTKe
pedu, pacmupsitoT BO3MOKHOCTH MOJIENCH, U KaKue WHCTPYMEHTBI NMIPUMEHSIIOTCS JJIs aHaIn3a
ayIMOCUTHAJIOB?

IIpuMepHBIH CIIUCOK BONPOCOB K 3a4eTy

Yro Takoe nmpenoOpaboTka TeKCTa ¥ mouyeMy oHa BakHa B NLP?
[lepeuncnure OCHOBHBIE Iard MperoOpabOTKH TEKCTOBBIX JAHHBIX.
KakoBbl pa3nuyust MeXIy CTEMMHHIOM U JIeMMaTH3aIUueii?
Uro takoe "memok cioB" (Bag of Words) u kak oH ucrons3yercsi B NLP?
KakoBbl OCHOBHBIE METO/IbI BBIZICIICHHUSI TPU3HAKOB U3 TEKCTOB?
Urto Takoe BEKTOpPHBIE IPEICTABICHUS CIOB U II0YEMY OHH BakHbI Ji1s1 NLP?
OO0msicHuTe, KaKk padbortaeT metox Word2Vec.
KakoBo Haznauenne mojaenu GloVe u kakue mperMyIiecTBa OHa UMeeT?
B yem pasHuMma MeXIy CTaTHYeCKUMH U JUHAMHYECKUMU BEKTOPHBIMU
IPEJICTaBICHUSMHU CIO0B?

10. Yro Takoe A3BIKOBas MOJENH M KaK OHA UcCIob3yeTcs B NLP?

11. OObsicHuTE NpUHLMI PabOThl PEKYPPEHTHBIX HEHpOHHBIX ceTel (RNN).

12. KakoBsl OCHOBHBIE TPOOJIEMBI, C KOTOpbIMH cTankuBaroTcsi RNN npu oOyuenun?

13. Yto Takoe LSTM 1 B 4eM ero npenmMyIecTBa 1o CpaBHEHUIO ¢ 0ObI9HBIMA RNN?

14. Kak paboTaeT MallMHHBIN MTEPEBO] HA OCHOBE HEHPOHHBIX CETCH?

15. OOBscHUTE KOHIICIUIO MEXaHU3Ma BHUMaHwus (attention mechanism).

16. B uyeMm 3akitoyaeTcss OTVIMYME MEXJY MEXaHU3MOM BHUMAHUSA U TPaJUIIMOHHBIMU
MeToaMH TiepeBojia?

17. KakoBa ocHOBHas apxuTeKTypa Mozienu Tpanchopmep?

18. Uro Takoe MO3UIMOHHOE KOJUPOBAHHE U 3a4eM OHO HYKHO B Tpancdopmepe?

19. KaxkoBa ponb MHOTOTONOBOTO BHUMaHUs (multi-head attention) B Tpancdopmepe?

20. Kaxk paboTaet KOAUPOBIIMK B apXUTEeKType Tpancdopmepa?

21. KakoBbl OCHOBHBIE NPUMEHEHHs S3BIKOBBIX MOJENIEH Ha OCHOBE KOJUPOBILUKA
Tpancdopmepa?

22. Yro Takoe reHepaTUBHBIE S3bIKOBBIE MOJIENIN U KaK OHU paboTaroT?

23. OOBsACHUTE KOHIIETIIMIO prompt tuning u ero npumenenue B LLM.

24. Kak paboraer RLHF (Reinforcement Learning from Human Feedback) B kontekcre
A3BIKOBBIX MOJiENei?

25. Yro takoe P-tuning u Kak OH ynydIIaeT NPOU3BOJUTEIBHOCTD SA3BIKOBBIX MOJIENEN?

26. OObsicHuTe, Kak padboraet meroq LORA (Low-Rank Adaptation).

27. Yro Takoe KBaHTU3AIUSA U KaK OHA TOMOTAET ONTUMHU3HUPOBATH SI3IKOBBIE MOJIETH?

28. Kak padorator RAG (Retrieval-Augmented Generation) cucremsi?

29. KakoBbl OCHOBHBIE MOAXO/IbI K PAHKUPOBAHUIO pe3yinbTaToB B NLP?

30. UYro Takoe u3BIeUCHIEC UMEHOBAHHBIX CYIIIHOCTEH M KaK OHO IMTPUMEHSIETCS B PEATbHBIX
3agadax”?

CoNoOA~WNE
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