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AHHOTANMA

B kypce paccmarpuBatorcsi Oonbiue si3bikoBble Mogenn (LLM) B KOHTEKCTE COBPEMEHHBIX METOIOB
HCKYCCTBEHHOTO MHTEIUIeKTa. PaccMarpuBaroTcss apXUTEKTYpHBIE OCOOEHHOCTH SI3BIKOBBIX MOZEJEH: KaK yKe
CTaBILIME KJIACCUKOM MEXaHW3M BHMMaHUS U caMm MexaHu3M Transformer, Tak U mepcrekTuBHbIE State Space
Models. ITomrM0 OCHOB OCTPOEHUS A3BIKOBBIX MOZIETIEH, OT/ICIbHOE BHUMAHUE YJIENAeTCA UX JOO0yUCHHIO B
PEaNbHBIX YCIOBUSX: C YYETOM OTPAaHMYCHHBIX JAHHBIX M BHIYHUCIUTENBHBIX PECYPCOB.

Kypc mpeamnonaraer, 4To cirymiateny 3HAKOMbI C OCHOBaMH MAIIMHHOTO U TIyOOKOro oOydeHus, JTUHEHHOM
anreOpbl, TEOPUHU BEPOSTHOCTEH U MporpaMMupoBanus. Kypc cocTouT u3 neKuuil 1 npakTH4ecKuX 3aHsATHil. B
Kypce IPEeAIoaraloTcs Kak IpakTH4eckue 3a/laHusl, Tak ¥ TEOPETUUECKUN 3K3aMEH B KOHLIE.

1. lean u 3apa4n

Heab nucuunanHbI
- II03HAKOMHUTBH C OCHOBHBIMH CBOWCTBaMHU OOJIBIINX S3bIKOBBIX Moxeieii (LLM);

- MPEeJOCTaBUTh MPAKTUYECKUI OMBIT Wcnoib3oBaHuss LLM s pemeHus 3agaq oOpabOTKU
€CTECTBEHHOTO SI3bIKA;

- Ppa3BuUTh HaBbIKK puMeHeHUst LLM K peaibHbIM NPUKIIAJAHBIM 3a1a4aM.
3agauu AUCUMIIHHBI
- TpPeAoCTaBUTH HAOOP MeTOAOB AoHacTporku LLM 1noa KOHKpETHBIE HYKIbI;
- Hay4yuTb BBIOMpaTh Moaxonsuyto 6a3oByro (foundation) Moaemns Isi KOHKPETHOH 3a/1a4u;
- 00ecrne4yuTh CYLIEeCTBEHHBIN OMBIT paboThl ¢ coBpeMeHHbIMH LLM.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

OIIK-1.1 3maer w® cHocoOGH  HCIONB30BaTh B
mpoeCCUOHANBHON  JesTeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS ¥ HOBBIC HAyYHBIC MPUHIMITBI U METOJBI
WCCIICZIOBAHUM B 001aCTH MHPOPMATHKH M BEIYMCITUTEIBHON
TEXHUKHU

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
HAyYHBIX 3HAHWI B 00JIaCTH HH()OPMATUKU U
BBIUMCIIUTEIBHON TEXHUKN

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUH B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
WH(POPMATUKU U BBIYMCIUTEIBHON TEXHUKU M CIIOCOOCH UX
OPUMEHATh TIPU  pEIIeHHH 3agad  Npo(dhecCHOHATIBHOM
JesITeTbHOCTH

I1K-2.1 3Haer OCHOBBI Hay4HO-UCCJIEe10BaTEIbCKON
NEeSITETLHOCTH B 001acTH MH()OPMAIIMOHHBIX TEXHOJOTHIA,
BIIAJICET 3HAHUEM OCHOB (PMI0CO(OUU U METOJOJIOTHH HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEOBAaHUI M HaBBIKAMU WX
MPOBEACHUS

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHON
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN

[IK-2.2 YMmeeT nmpUMEHATH MOMyYEHHBIEC 3HAHUS B 00JacTu
(byHIaMEeHTaJIBHBIX HAYYHBIX OCHOB TEOPUH MH(POpMALNHU U
pemarb CTaHJapTHBIE 3a1a4n B COOCTBEHHOM
Hay4HO-UCCJIEA0BATEIbCKOM NesTEIbHOCTH

MaTeMaTUYECKUH almapar U alropuTMsl,

[IK-2.3 Nwmeer MIpaKTUYEeCKUN OTIBIT
COBpPEMEHHBIE .

HAy4YHO-HCCIIEOBATENIbCKON  EATENIbHOCTH B 00JacTu
MH()OPMALMOHHO-KOMMYHHUKAI[HOHHBIE .

MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUI
TEXHOJIOTHUH

[1K-2.4 Bnageet MeToAaMu U alropuTMaMu peLICHUs 3a1a4
uppoBoii 00pPabOTKM CHTHAIIOB, WCIONB30BAHUS CETU

Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubnmorpadUIecKoro MOMCKa, OMBIT PabOThl ¢ HAYYHBIMU
MCTOYHUKAMH

[IK-3.1 3HaeT OCHOBBI BEJEHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS




11RK-D DJIdACCT HdBbIKAMU y‘i'dC'l‘l/l)l B H'dy‘-ll—lblx
JCKYCCHSIX, BBICTYTUICHHUS C COOOIIEHUSIMH U
JIOKJIaJaMU yCTHOTO, MUCbMEHHOTO U
BHUPTYaJIbHOTO (pa3MelieHue B
MH()OPMAIIMOHHBIX CETSIX) XapakTepa,
MPECTaBICHHS MAaTePHaiOB COOCTBEHHBIX
HCCIIEIOBaHUH

[MK-3.2 Ymeer BecTH KOPpPEKTHYIO JHMCKYCCHIO B 0O0JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIPOCHI N0 TEME HAy4YHOU
pabotbl

[IK-3.3 MMeer mpakTHYECKUH OMNBIT Y4acTHsl B Hay4HBIX
CTyI€HYECKHX KOH(EpeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOieM B objactu
MH(OPMAIMOHHBIX TEXHOJIOTHl

IIK-1 I'oTOB K BKIIIOUEHHIO B

mpode

CCHUOHAJIBHOC COO6H.ICCTBO; CIIOCOOCH

MIPOBOAMTH IOJT HAYYHBIM PYKOBOJCTBOM
JIOKaJIbHBIC UCCJIEIOBaHUS HA OCHOBE
CYIIECTBYIOIINX METOOB B KOHKPETHOM
o0mactu mpoeccruoHaTbHON NesTEBHOCTH

[MK-1.1 3HaeT OPUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHamM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIaJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  myOnukanuii,  pedepatoB  u
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

[IK-1.2 YMmeer pemarp Hay4dHbIE 3aJa4d C TOHUMaHUEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0ecHedeHus B CBA3UM C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 Hmeer mnpakTU4YEeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy MpH aHajiu3e OOheKTa HAyYHOH M
npo¢ecCHOHANBHON eI TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINecs JOIKHbBI

3HATb.

YMETB:

MOAKPEIJICHUEM/C YUUTEIIEM.

BJIAJIETh:

HCIIOJIB30BaHHUECM.

OCHOBHBIE TIOJIXOJIBI K IIOCTPOCHHUIO SI3BIKOBBIX MOJIENIEH;
crocoObI ucrionb3oBanus LLM st pemeHus: IpuKIIaHbIX 3a71a4.

(1)OpMy.]'II/IpOBaTI> MOoAXOAAIINEC KPUTCPHUU KAUCCTBA JJIS1 YKA3aHHBIX BBIIIC 3a/1a4,
OLICHMUBATb BBIYUCIUTCIIbHYIO CJIIO)KHOCTD MCIIOJIb3YEMBIX IMOAXO0A0B Ha OCHOBE LLM,
pemarb 3aJa4u, Tpe6y10H.[I/Ie COBMECTHOro ucnonb3oBanus LLM u meromos o6yquH${ C

OCHOBHBIMH TIPOTPAaMMHBIMH CHCTeMaMH 11t pabotel ¢ LLM u mocTpoenust cucreM ¢ HX

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTh IO BUJaM YUEOHBIX 3aHATHH, BKIIFOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 3amava S3IKOBOTO MOJICTHUPOBAHUS 6 3 12
) MexaHu3M ~ BHUMAaHHS,  apXHUTEKTypa 6 3 12
Transformer
3 Mogenu u3 ceMmeicTBa GPT. 6 3 12
Decoder-only Mmonenu
4 JocHacTpoiika  OONBIIMX  SI3BIKOBBIX 6 3 12
MOJIeNIeH Ha CBOMX JIAHHBIX
Mertonbsl 00y4eHHUs] ¢ TOAKPEIUICHUEM B
5 3agayax ~ oOpabOTKM  €CTECTBEHHOTO 6 3 12
SI3BIKA




Wtoro wacos 30 15 60

[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)

1. 3ajava A3BIKOBOTO MOJIETUPOBAHUS

MapxroBckoe cBorcTBO. Kpocc-aHTpomnus.

2. Mexanu3M BHUMaHwusI, apxutektypa Transformer

CBsi3b omepanMd CBEpTKH W MexaHu3Ma BHHMaHus. O03op apxutekTypbl Transformer. 3amaua
MAaIIMHHOTO TIepeBoa.

3. Monenu u3 cemeiictea GPT. Decoder-only monenu

OddexT macmrabupoBanus mojenei. JlooOyuenne Mojenet 1 CaeI0BaHUS HHCTPYKITUSIM.

4. locHacTpoiika OOJNBIINX SI3LIKOBEIX MOJIEEH Ha CBOMX JaHHBIX

Few-shot wu =zero-shot moaxomel. [IpomMnTuHr Momenei. Mcnonb3oBaHWE HHU3KOPAHTOBBIX
npubnmxeHnid Marpuisl BecoB (low-rank approximation). P-tunung. PEFT (parameter-efficient
fine-tuning)

5. Metojpl 00y4eHus ¢ MOJKPEITICHHEM B 3a7ia4ax 00OpaOOTKH €CTECTBEHHOTO SI3bIKa

RLHF (Reinforcement learning with human feedback). DPO (Direct preference optimization).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

CranjapTHas ayJIUuTOPHS, OCHAICHHAS MYITBTUMEIUIHBIM 000py0BaHHEM (TIPOCKTOP, 3BYKOBAsI
CUCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Python u MmammnHoe oOy4enue [ Tekcr], kpaiiHe He0OOXOANMOE U3JAaHHUE MO HOBEHUIIEH
Ipe/ICcKa3aTelbHON aHaJIUTHKE 11 0oJiee TIIyOOKOTro MOHMMAHUS METOOJIOTMH MAIIMHHOTO
o0yuenus/C. Pamka, -M., JIMK Ilpecc, 2017
2. Python u mammnHOe 00yueHue, DneKTpoHHas Bepcus neyaTHoi myonukanuu / C. Pamka. —
Mockga, JIMK Ilpecc, 2017
3. Mamunnaoe obyuenue [ Teker]/X. bpunk, k. Puaapac, M. @esepond, Real-World Machine
Learning, -CII6., ITutep, 2017

JomnonHutensHas auTeparypa
1. Maremarnieckre OCHOBBI MAIIMHHOTO 00y4eHus U nporuozuposanus [Tekcr] / B. B. Briorus ;
Mock. ¢u3.-TexH. uH-T (Toc. YH-T), JIab. CTPyKTYpHBIX METO/IOB aHAJIN3a JJAHHBIX B MPEICKa3aTeIIbHOM
moznenupoBanuu (IIpeMoJla6), Un-t npobnem nepenaun nadopmanun uM. A. A. Xapkesuua PAH, M.,
MIIHMO, 2013



2. MareMarn4yecKkue OCHOBBI MAITMHHOTO 00YUYEHHS U TIPOTHO3UPOBAHUS, DIIEKTPOHHAS BEPCHSI
rievarHoi myonukaruu / B. B. Betorun. — Mocksa, MITHMO, 2014

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://github.com/girafe-ai
https://lena-voita.github.io/nlp_course.html

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIAIO
MpEe3EHTalUN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, M3y4aloUuMi TUCHUIUINHY, JODKEH C OJHOM CTOPOHBI, OBIAaJeTh OOIIMM MOHSITHHHBIM

armaparoM, a ¢ JPyroi CTOPOHBI, JOJKEH HayYUThCS IPUMEHSATh TECOPETUICCKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare m3ydeHWs AWCHMIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIC OIPEICITICHUS, TOHSTHS,
aKCHOMBI.

VYenenrHoe 0ocBoeHHE Kypca TpeOyeT HapsbKEHHOM caMOCTOSTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIEHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

* YTECHHUE U KOHCIIEKTHPOBaHHUE PEKOMEHIOBAHHOMU JINTEPATYPHI;

* TpopaboTKy ydueOHOro Marepuana (Mo yueOHOH M HaydyHOW JHuTeparype), MOJArOTOBKY OTBETOB Ha
BOINPOCHI, TPEJHA3HAYCHHBIX [UII CAMOCTOATEIIFHOTO HW3Y4YEHHUs, J0Ka3aTelIbCTBO OTICIBHBIX
YTBEPKIECHUM, CBOICTB;

* TOATOTOBKY K K3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENBHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHJIUBUTyaJbHBIX KOHCYIIBTALUH.

BaxHo 100UThCA MOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3arnoMuHaHus. [Ipu
3aTPYIHCHUU W3Y4YCHUS OTICIBHBIX TEM, BOIPOCOB, CJIEAYeT OOpaIarbesi 3a KOHCYJIBTAlUSAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBON ryMaHUTAPUCTHKH
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: P.I'" Heitues, cTapmmii npenoiaBaTeiib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYMCIIUTEIEHON TEXHUKU

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MH()OPMATUKHU U BBIYUCIUTEIBHON TEXHUKH M CIIOCOOECH MX

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
JEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTH4YeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

OPUMEHATh MpPU PpEHIeHWH 3agad  [po¢eCCHOHANBHOM
JEATEIIbHOCTH
[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIbCKOM

JEATEIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (HIIOCO(OUU U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIIEIOBAaHHMI M HABBIKAMH HX
HPOBE/ICHHUS

[IK-2.2 YMeeT nMpUMEHATH MONyYEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H

pelarhb CTaHJapTHbIE 3aaun B COOCTBEHHOM
HAay4YHO-UCCIIE0BATEIBCKON AESITETBHOCTH
[IK-2.3 Nwmeer MIPaKTU4YECKUN OIIBIT

HAyYHO-HCCIICJIOBATENILCKON  JICATEIILHOCTH B 00JacTu

I/IHq)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHLIX TCXHOJIOTHI

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHus 3a1a4y
uupoBoii 00pabOTKKM CHTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
HCTOYHUKAMHU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MelleHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPEICTABICHHUS MaTePHaOB COOCTBEHHBIX
HCCIIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX ~TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEOBAHUS Ha OCHOBE
CYILECTBYIOIIUX METOJOB B KOHKPETHOU
oOnacTu mpoheCcCUOHATBHOH JIeATENLHOCTH

[IK-1.1 3HaeT OpUHOUNBI MOCTPOCHHUS HAYYHOM pPaOOTHI,
MeTrogsl cOopa W aHamu3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

[IK-1.2 VYmeer pemars Hay4Hble 3aJadyd C ITOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMU Mojene
MPOrpaMMHOIO OOECHeYeHHss B CBA3M C MOCTaBICHHOMN
IEJBI0 U B COOTBETCTBUY C BRIOPAHHONW METOIUKON

[IK-1.3 HMmeer mnpakTU4YEeCKUH OMBIT BBICTYIUICHHM H
HAy4YHOM apryMeHTAallH IMpH aHalIu3e OOBbEeKTa HAyYHOH H
npodeccuoHaIBHON 1S TeTbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH




B pesynbrare wu3yueHHs AUCHMIUIMHBI «bBoOIbIME S3BIKOBBIC MOJCIU: OOY4YCHHE U TPUMEHCHHE
00yJarouics JTOIDKEH:

3HAThb:

- OCHOBHBIE IOJXOJBI K IOCTPOCHHUIO SI3BIKOBBIX MOJIENEH;
- cnocoObl ucnoib3oBanuss LLM 1ist perieHus MpUKIIaHbIX 3a/1ad.

- (opmynupoBaTh MOAXOAAIINE KPUTEPUN KaueCTBa Ul YKA3aHHBIX BBIIIE 3a/1a4;
- OIICHMBATh BEIYHUCIUTENBHYIO CI0KHOCTD UCIIOJIB3YEMBIX OAXOA0B Ha ocHOBe LLM;
- pemarb 3aja4d, TPeOYyIOIUe COBMECTHOTO Hcmonb3oBanus LLM u MerofoB oOydeHus c
MOJKPETJICHUEM/C YUUTETIEM.
BJIaJeTh:

- OCHOBHBIMU IIPOrpaMMHBIMU CHCTCMAaMU IS pa6OTLI ¢ LLM mn MNOCTPOCHUA CUCTEM C HUX
HCIIOJIb30BaHUCM.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMK WU B KOHIIE 3aHATHUS IO IPOWICHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB VIS CIaYH YK3aMeHa!

1. HazoBuTe OCHOBHBIE CBOWCTBA PEKYPPEHTHBIX HEHPOHHBIX CETEH.
2. Yro takoe mexaHu3M BHUMaHuA? Kakas y HEro cioKHOCTh O aMSTH, 10 BpeMeHH?
3. Kaxue ocHOBHEIEC OJIOKH BKJIIOYaeT B ceOst apxurekrypa Transformer?

4. Kak crour ,Z[OO6y‘-IaTb MO/JECJIb, €CJIN KOJINMYCCTBO JOCTYITHBIX JaHHBIX COCTABIACT COTHU NPHUMCPOB,
a MOJICJIb HACUUTBIBACT MUJIMAPAbI napaMeTpOB?

5. Hoquy npru MHUHHUMHU3ALUNU KPOCC-OHTPOIIMU 3ajiladya MAIIWMHHOTO HCPCBOJAa MOKCT PCIIATHCA
HEOIITUMAIILHBIM CIT0COO0M?

6. KaxoBsl pazmmuns mexry CBOW u Skip-gram monensimu B koHTekcte Word2 Vec?

7. B yem 0coOeHHOCTM WCIOJIL30BaHMs MPenoOyYCHHBIX BEKTOPHBIX MPEICTABICHUH CIOB IO
CPaBHEHHIO C OOYYCHHEM dMOCIMHTOB C HYJIs?

8. Kakue crparernn MOXXHO TPUMEHUTH IS YMEHBIICHHS MepeoOyueHuss B HEHPOHHBIX CETAX Ha
3amagax NLP?

9. B uem 3akirouaetcs KOHIICTIUS AUCTHILUIIIMN Mojenel (model distillation) n B kakux cirydasx oHa
MOXKET OBITh TOJIe3Ha?

10. Kakue O6a3oBble BeKTOpHBIC npeacraBieHus cioB (word embeddings) Bel 3HaeTe, U B 4YeM
3aKIIIOYaloTCs MX KiroueBbie otnunsa? (word2vec, glove, fasttext)

11. B 4yem mpUHIMITUAIEHOE OTIMYUE MEXKAY MOAENsMH Ha ocHoBe mpasBui (rule-based models) u
CTaTUCTUYECKUMHU MoAeaamu B NLP?

12. KakoBbl mpuMepbl 3aaay, rae MPeANOYTUTEIBHO HCIONb30BaTh OfHOHampaBieHHbie RNN, u
nouemy?

13. Uro takoe mepeobyuenue (overfitting) u HemooOyuenue (underfitting) B KOHTEKCTE MAITUHHOTO
00yd4eHHs1, ¥ KaK UX MOKHO 0OHapy>kuTh npH padore ¢ NLP-mozensmu?

14. Kakue MeTOIbI CYLIESCTBYIOT Il OUEHKHU KaueCcTBa FeHEPUPYEMOTro TeKcTa B 3aaa4ax NLP, u B uem
nx ocobeHHoctu?

15. Yro Ttakoe rpokkuHT (grokking) sI3bIKOBBIX MOJIENICH M B KAKHX CIy4asx OH HaOmromaercs?

16. KakoBbI ipenMyIiecTBa UCIIONIB30BaHUS MOIX0/a TpaHcepHoro ooydenust B NLP?

17. B ueMm pa3Huila MEXJIy CTEMMHUHIOM W JIeMMarTu3alued, U Kak 3TO BIHSIET Ha MpPeoOpadoTKy
TEKCTOBBIX JAHHBIX?

18. Kakume cymecTBylOT MOAXOABI K PELICHHIO MPOOJIIEMBbl HEOAHO3HAUYHOCTH cioB (word sense
disambiguation) 8 NLP?

19. B 4yem 3akmroyaercs 3ajladya OMpeJeNIeHUs] TOHANBHOCTH (sentiment analysis), W Kakue MeETOJbI
MOTYT UCHOJIB30BaThCA ISl €€ peleHus?



20. Kakoe BnusitHME Ha Tporiecc oOy4YeHHsT HEMPOHHOW CETH OKa3bIBaeT pa3Mep MUHHU-0arda, U Kak
OTIpEIeNIUTh ONTUMAIBHBIN pazMep?

21. Kak pemaercst nmpoOnema JIMHHBIX 3aBucuMOcTell B LSTM ceTsix 1mo cpaBHEHUIO C OOBIYHBIMU
RNN?

22. Uro takoe BERT u ans kakux 3a7a4 o0pabOTKH eCTeCTBEHHOTO sI3bIKa OH Haunbonee Y dexkTuBeH?

[Tpumeps! OnIeTOB A IK3aMEHa:

buner 1.
1. HazoBuTe OCHOBHBIE CBOMCTBA PEKYPPEHTHBIX HEMPOHHBIX CETEH.
2. OnumuTe OCHOBHBIE ITPOOIEMBI MEXaHIU3Ma BHUMAHHMS.

buner 2.

1. Kakum 00pa3oM MOXXHO NPUMEHHTH T'PaJUEHTHBIC METOABI I 3a1ad ¢ HeauddupeHmupyemoit
ueneBoil GpyHkuei?

2. TloueMy mpM MHHUMHU3ALUH KPOCC-3HTPOIMHU 3aJada MAIIWHHOTO IEPEeBONA MOMKET pPEeLIaThCs
HEONTHMAJIbHBIM CIIOCOO0M?

Kpurepun onennBanus
Onenka otnuuno (10) BbICTaBIsIeTCsS CTYAEHTY, TOKa3aBIleMy BCECTOPOHHHE, CUCTEMaTHU3NPOBAaHHbIE,
IyOOKHe 3HaHHUs Y4eOHON MporpaMMbl TMCIHUILIMHEL, POSBIISIIOIIEMY HHTEpeC K JaHHOH MpeIMeTHON
obnacT, IPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO W TBOPUECKH MPUMEHATh UX Ha MPAKTHKE MPH
pEIIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE PUHSATHIX PEILICHHA.
Ouenka omnyHO (9) BBICTaBISETCS CTYIACHTY, IOKa3aBIIEMY BCECTOPOHHHUE, CUCTEMAaTU3UPOBAHHBIC,
IyOOKHe 3HaHUS y4eOHOM MporpaMMBbl TUCHUILIMHBI 1 YMEHUE YBEPEHHO NPUMEHSTh UX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBUIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTMYHO (8) BBICTABIAETCS CTYACHTY, IOKAa3aBIIEMy CUCTEMaTH3UPOBAHHbIC, ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCIMIUIMHBL U YMEHHE YBEPEHHO NPHMEHSTh MX Ha MPAKTHKE MPH PELICHUH
KOHKPETHBIX 3324, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PELICHUH, C HEKOTOPBIMH HEIOYETaAMH.
Onenka xopomio (7) BBICTaBISIETCS CTYIEHTY, €CIM OH TBEpAO 3HAeT MaTrepuaj, TPaMOTHO U TIO
CYLIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTH IOJy4YCHHbIE 3HAHWS HA NPAKTUKE, HO HEJOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomo (6) BBICTAaBISICTCS CTYACHTY, €CIIM OH TBEPJO 3HAET Marepuai, 'paMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WIH B PEUICHUH 3a7a4 HEKOTOPbIE HETOYHOCTH.
Ornenka xopomio (5) BBICTABISAETCS CTYIEHTY, €CIM OH B OCHOBHOM 3HAaeT MaTepuaj, TPaMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.
OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYIHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuaia, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3lienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHOKu B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLIEHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUISI ajbHEHUIIETO 00yUYeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyIOBIETBOPUTENBHO (2) BBICTABISIETCS CTYJACHTY, KOTOPBI HE 3HaeT OousiblIed YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOIYyUYEHHbIC 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.



OueHka HeyaOBIeTBOPUTENLHO (1) BBICTaBIsSETCA CTYAEHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

DK3aMeH NPOBOIUTCS B YCTHOM (hopme.

ITpu mpoBeneHNH yCTHOTO dK3aMeHa oOydarolieMycs mpegocranisiercs | yac Ha nmoarotoBky. Ompoc
o0yuaroIerocs o OmieTy Ha yCTHOM dK3aMEHE He JIOJDKEH MPEBBIIIATh IBYX aCTPOHOMHUYECKUX YacOB.

Bo BpEMs IPOBCACHUS K3aMCH O6y‘{aIOH_II/IeC$I HC MOT'YT I1OJIb30BaATbHCA nporpaMMoﬁ JAUCIMITIIMHEBI.



