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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

]_le.]'ll) AUCHUIIINHBI

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

- MPEeJOCTaBUTh MPAKTUYECKUI OMBIT Wcnoib3oBaHuss LLM s pemeHus 3agaq oOpabOTKU

C€CCTCCTBCHHOTI'O sA3bIKA,

- Pa3BUTb HABBIKU ITPUMCHCHUA LLM k PpCajibHbIM MMPUKIIAAHBIM 3a/1a4aM.

33]13‘[1/[ JAUCHUIIINHBI

- 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-2 CriocobeH coBepIIeHCTBOBATh U
peann3oBbIBaTh HOBBIC MaTEMaTHYECKUE
METO/Ibl peIICHHS TPUKITAIHbIX 3214

OIIK-2.1 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
MaTE€MaTUYECKUX HCCIEHOBAHUN B paMKax TEMAaTUYECKOU
o0sacTu cBoei mpoeccuoHaIbHOM e TeIbHOCTH

OIlK-2.2  CnocobeH  ONEHHTh  AKTYalbHOCTh  H
MPaKTHYECKYI0 3HAYMMOCTh HPUKIAIHBIX MaTeMaTHYeCKUX
WCCIIEZIOBAHU B CBOCH MPOoeCCHOHANBHOM 001acTn

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOCH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILIECTBYIOIIUX METOIOB B KOHKPETHOU
obnacTu mpoheCcCUOHATBHOH e TETFHOCTH

[IK-1.1 3HaeT OmpUHOUIBI MTOCTPOCHHA HAYYHQPROOTHI,
MeTrogsl cOopa W aHamu3a IIOJYYEHHOTO MaTepualia,
CHocoObl apryMEHTalWu; BialeeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnjkampedeparoB  u
Ooubnuorpaduy’ Mo TeMaTHKE MPOBOAUMBIX HCCIEI0BaHWUU
Ha PYyCCKOM M aHIVIMH CKOM SI3bIKE

[IK-1.2 VYMmeer pemars Hay4Hble 3aJadyd C I[TOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMu Moaeneu
MPOrpaMMHOTO OOECHeYeHHss B CBA3H C MOCTaBICHHOM
IENBI0 U B COOTBETCTBUH C BEIOPAHHOW METOIUKOU

[IK-1.3 HMmeer mnpakTUYECKUBIIBIT BBICTYIICHUM
HAay4YHOHM apryMEHTalMW IpU aHajlu3e 00beKTa HayuYHOH
npoQeccuoHaIbHOU JeSITeNbHOCTH

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4dHO-HCCIICA0BATEIIFCKON U IIPUKIIaIHON

I1K-2.1 3Haer OCHOBBI Hay4YHO-UCCJIEeI0BATEIbCKOU
eI TENILbHOCTH B oOact
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTUU

BJIaJIeeT 3HAHUEM OCHOB (PHIIOCO(MUN U METOJIOIIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCJICJOBAaHHN M HABBIKAMH HX
HPOBE/ICHHUS




JEATEIbHOCTA COBPEMEHHBIA MaTeMaTUYECKUI
anmnapar 1 aJlrfOPUTMbI, OCHOBHBIE 3aKOHbI
€CTeCTBO3HAHUS, COBPEMEHHBIE SI3BIKU
MNPOrpaMMUPOBAHUS U IPOrPAMMHOE
o0ecrieyeHne; ornepanuoOHHbIE CUCTEMBI 1
CETeBBIE TEXHOIOTHH

[IK-2.2 Vmeer mnpakTUYeCKUAIBIT WCIOIH30BAHUS
CYIIECTBYIOIIUX METOIOB ¥ QJITOPUTMOB pPELICHUS 3a1ad
uppoBor 00pPaOOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubnuorpaduyeckoro paspICKaHWS © ONUCAHHSA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMH

[MK-2.3 YMeer mpUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU MH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/aud B COOCTBEHHOU
HAy4YHO-HCCIIEA0BATEILCKON JAESITeIbHOCTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

YMETb:

HOI[erHHeHI/IGM/C YUUTCIICM.

BJIAJIETh:

HCIIOJIb30BaHUCM.

OCHOBHBIE IOJXOJBI K IOCTPOCHHUIO SI3BIKOBBIX MOJIENIEH;
crocoObI ucronb3oBanust LLM 1ist penieHus MpuKiIaHbIX 3a/1ad.

(bopMyIHpOBaTh MOAXOAALINE KPUTEPUH KauyeCcTBa JUIsS yKa3aHHBIX BBIIIE 33/1a4;
OILICHMBATh BEIYHCIUTENBHYIO CI0KHOCTD UCITOJIB3YEMBIX OAX0A0B Ha ocHOBe LLM;
pemarb 3aaa4d, TPeOYyIOImUe COBMECTHOTO Hcmonb3oBanus LLM u MerofoB oOydeHus c

OCHOBHBIMU IIPOrpaMMHBIMU CHCTCMAaMU IS pa6OTLI ¢ LLM mn NOCTPOCHUA CUCTEM C HUX

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 3amava A3bIKOBOTO MOJIETHPOBAHUS 6 3 12
) MexaHusM  BHMMaHMS, apXHUTEKTypa 6 3 12
Transformer
3 Monenn u3 ceMelcTBa GPT. 6 3 12
Decoder-only mogenu
4 I[OCHaC’prP'IKa OOJNBIINX  S3BIKOBBIX 6 3 12
MOJIeJIel Ha CBOMX JTaHHBIX
Mertonpsl 00y4eHUsI ¢ TOAKPEIUICHUEM B
5 3ajayax ~ oOpabOTKM  €CTECTBEHHOTO 6 3 12
SI3BIKA
Nroro gacos 30 15 60
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3aud.en.

4.2.

ConeprxaHue UCIUIUIAHBI (MOAYIIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 1 (Ocennwii)




1. 3amava A3BIKOBOTO MOJIETUPOBAHUS
MapxroBckoe cBorcTBO. Kpocc-aHTponus.
2. Mexanu3M BHUMaHwusI, apxutektypa Transformer

Cesi3b omepanMy CBEpTKH W MexaHn3Ma BHHMaHuUs. O030p apxutektypbl Transformer. 3amaua
MAaIIMHHOTO TIepeBoa.

3. Monenu u3 cemeiictBa GPT. Decoder-only monenu

OddexT macmrabupoBanus mojenei. JlooOyuenne Mojene 1 CaeI0BaHUS HHCTPYKITUSM.

4. locHacTpoiika OOJNBIINX SI3LIKOBEIX MOJIEEH Ha CBOMX JaHHBIX

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

5. Metojpl 00y4eHus C MOJKPEITICHHEM B 3a7ja4ax 00OpaOOTKH €CTECTBEHHOTO SI3bIKa

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

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEJILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. Python u mammnHoe oOy4enue [ Tekcr], kpaiiHe He0OXOAMMOE U3JAaHHUE MO0 HOBEHUIIEH
Ipe/ICcKa3aTelbHON aHaIUTHKE 11 0oJiee TIIyOOKOro MOHMMAHUS METOOJIOT MU 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, [Ix. Puuapac, M. @esepond, Real-World Machine
Learning, -CII6., ITutep, 2017

JomnonHurenbpHas auTeparypa
1. Maremarnieckre OCHOBBI MAIIMHHOTO 00y4eHus U nporuozuposanust [Tekcr] / B. B. Boiorus ;
Mock. ¢u3.-TexH. uH-T (roc. YH-T), JIab. CTPyKTYpHBIX METO/IOB aHAJIN3a JAHHBIX B MPEICKa3aTeIIbHOM
moznenupoBanuu (IIpeMoJla6), Un-t npobnem nepenaun nadopmanun uM. A. A. Xapkesuua PAH, M.,
MIIHMO, 2013
2. MareMaTrnieckre OCHOBBI MAIlIMHHOTO 00YYEeHNUS U IPOTHO3UPOBAHUS, DIEKTPOHHAS BEPCHS
rieyarHoi myonukaruu / B. B. Betorun. — Mocksa, MITHMO, 2014

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

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



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALINIO
MpEe3EHTalNN.

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

CTyneHT, M3y4alouMi TUCHUIUINHY, JODKEH C OJHOM CTOpPOHBI, OBIAaJeTh OOIIMM MOHSITHHHBIM

armaparoM, a ¢ JPyroil CTOPOHBI, JOJKEH HaYyYUThCS IPUMEHSATh TECOPETUICCKUE 3HAHUS Ha IIPAKTUKE.

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

VYenenrHoe 0cBoeHHE Kypca TpeOyeT HaNpsbKEHHOW caMOCTOSTEIbHOM paboThl cTyeHTa. B mporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIeHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

* YTECHHUE U KOHCIIEKTHPOBaHHUE PEKOMEHIOBAHHOMU JINTEPATYPHI;

* TpopaboTKy ydueOHOro Marepuana (Mo yueOHOH M HaydyHOW JHUTeparype), MOJArOTOBKY OTBETOB Ha
BOINPOCHI, TPEJHA3HAYCHHBIX [UII CAMOCTOATEIFHOTO W3Y4YEHHUs, J0Ka3aTelIbCTBO OTICIBHBIX
YTBEPKIECHUM, CBOICTB;

* TOATOTOBKY K K3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENBHOW paboTOl CTylaeHTa ocymiecTBisieTcss B (opme
WHIMBUyaJIbHBIX KOHCYIIBTALIUH.

BaxHo 100UTHCA NMOHMMAHUS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [lpu
3aTPYIHCHUU W3Y4YCHUS OTICNBHBIX TEM, BOIPOCOB, CJIEAYeT OOpaIarbesi 3a KOHCYJIBTAlUSAMH K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
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-2 CriocoOeH coBEepIICHCTBOBATh U
pean30BbIBaTh HOBBIC MaTEMaTHYECKHE
METO/IbI PEIICHHUS TPUKIIATHBIX 33/1a4

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
MaTeMaTHYECKNX HCCICIOBAaHUHA B paMKaxX TeMaTHYEeCKOU
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-2.2  Cnooco0eH  OUEHHTh  AKTYalbHOCTb  H
[IPAKTUYECKYIO 3HAYMMOCTh NPHUKJIAJHBIX MaTeMaTHUECKUX
HCCIICAOBAaHUM B CBOCH Mpo¢eCCHOHANBHOM 001acTn

OIIK-2.3 Bnaxmeer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOU
obyacTu MpoheCCUOHATBHOU JICATEILHOCTH

[MK-1.1 3HaeT OpUHIUNBI MMOCTPOCHHS HAYYHQPAOOTHI,
Merogsl cOopa W aHanM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIAJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  mnyOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTHKE MPOBOIUMBIX HCCIECTOBaHUU
Ha PYCCKOM H aHIJIH CKOM SI3BIKE

[IK-1.2 Ymeer pemarp Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIMX TMOAXOAOB K BEpUPHUKALMKU MOAETCH
HIPOrPaMMHOTO 00ecHeyeHus B CBA3UM C IOCTaBICHHOM
LENbIO U B COOTBETCTBUH C BEIOPAHHOW METOAUKOU

[IK-1.3 Hmeer mNpakTUYECKHBIIBIT BBICTYIUICHUM
HAy4YHOW apryMEHTAIMW TpU aHalu3e 00beKTa HayYHOH
po¢ecCUOHATBHOU ACATEIbHOCTH

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHOM

JEATEJIbHOCTA COBPEMEHHBIA MaTeMaTUYECKUI

anmapar ¥ ajJrOpUTMbl, OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHBIE SI3bIKU
MPOrpaMMHUPOBAHUS U IPOTPAMMHOE
obecrieueHne; oneparroHHbIe CUCTEMBI U
CETEBbIE TEXHOJIOTHUHI

[IK-2.1 3HaeT OCHOBBI  HAyYHO-HCCIIEIOBATEIHCKOU
JesITeTbHOCTH B oOmnactu
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUH

BJIaJ€CT 3HAHUEM OCHOB (1)I/IJ'IOCO(1)I/II/I 1 MCTOHOJIOTUHN HAYKHU,
3HAaHUEM METOHOB HAYyYHBIX HUCCJICIOBAaHUM 1 HAaBBIKAMHU HX
MMPOBCACHU

[IK-2.2 Vmeer mnpakTUYeCKUAIBIT WCIOIH30BAHUS
CYIIECTBYIOIIUX METOIOB M QJITOPUTMOB DPELICHUS 3aad
uppoBoH 00pPaOOTKA CHTHAJIOB, HWCIONB30BAHUS CETH
Wureprer, AQHHOTUPOBAHUS, pedepupoBaHus,
oubnuorpaduyeckoro paspICKaHWS H ONUCAHHSA, OIBIT
paboThI C HAyYHBIMH UCTOYHUKAMH

[IK-2.3 YMmeeT nmpuUMEHATH MONyYeHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOU
HAy4YHO-HCCIIEA0BATEILCKON JAESITeIbHOCTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare wu3yueHHs AWUCIHMIUTAHBI
00yJaromuiics JOKeH:

3HATb:

«bonpiine  SI3BIKOBEIC MOACIIN: 06yquI/Ie U TPUMCHCHHUC»

- OCHOBHBIE TIOJXOJBI K IOCTPOCHHUIO SI3BIKOBBIX MOJIENIEIH;
- cnocoOsI ucrionb3oBanus LLM nmist pemeHus IpuKIIagHbIxX 3a7ad.

- (I)OpMy.TII/IpOBaTL OoAXOAAIINEC KPUTCPUHN Ka4C€CTBA JIA YKA3aHHbBIX BbIIIC 3a/1a4,
- OLCHHMBATH BBIYUCIUTCIIbBHYIO CIIO)KHOCTD MCIIOJIB3YEMBIX IMOAXO0A0B Ha OCHOBE LLM,
- pemarb 3aJa4u, Tpe6y10H_[I/Ie COBMECTHOro ucnonb3oBanugs LLM u MCTOO0B o6yquH${ C

MOAKPEIJICHUEM/C YUUTEIIEM.
BJIaJeTh:




- OCHOBHBIMM IPOTPaMMHBIMH cHCTeMaMH A paborel ¢ LLM u mocTpoeHus cucreM ¢ HX
HCITOJIb30BaHUEM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBIM OMpPOC B
HayaJie 3aHsATHS 110 TEME MIPOIION JICKIUH UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJIbHBIX BOIIPOCOB IJId CAAYM 5K3aMCHa:

1. HazoBuTE OCHOBHBIE CBOWCTBA PEKYPPEHTHBIX HEHPOHHBIX CETEM.
2. Yto Takoe MexaHu3M BHUMaHusA? Kakasi y Hero cli0o)KHOCTb 1O IaMsITH, 10 BpeMEHH?
3. Kaxue ocHOBHbIE OJIOKH BKIIOYAeT B ceOst apxurektypa Transformer?

4. Kak crout 1oo0yyars MOJellb, €CJIM KOJIMYECTBO JOCTYMHBIX JAHHBIX COCTaBISIET COTHU PUMEPOB,
a MOJieJIb HaCUUTBIBAET MUJLINAP/bI IIapaMETPOB?

5. TloyeMy mpuM MHHUMH3AIUH KPOCC-SHTPOIUH 3aja4a MAIIMHHOTO IEPEBOJa MOXKET PeIIaThCs
HEONITUMAJILHBIM CITOCOOOM?

6. KaxoBel pazimnuns mexxry CBOW u Skip-gram monensimu B koHTekcte Word2 Vec?

7. B uem 0COOCHHOCTH WCHOJIB30BAHUS IPEJOOYYCHHBIX BEKTOPHBIX INPEICTABICHUI CJIOB TIO
CpaBHEHHIO ¢ 00y4eHHeM IMOEIIMHTOB C HYJIS?

8. Kaxkume crparermn MOXHO NPUMEHHUTH JUII YMEHBIICHUs TNepeoOydeHHsT B HEHPOHHBIX CETSIX Ha
3agauyax NLP?

9. B uem 3akiroyaercs KOHUEMIUS AUCTIIUIIIMK Moenel (model distillation) n B kakux cirydasix oHa
MOXET OBITH MoJIe3Ha?

10. Kakue O6a3oBble BeKTOpHBIC TpeacraBicHus cioB (word embeddings) Bel 3HaeTe, U B 4YeM
3aKJII0YaloTCs MX KiroueBble ommuna? (word2vec, glove, fasttext)

11. B yemM mpuHIUNHANIBHOE OTIMYHE MEXIY MOIEIIMH Ha ocHOBe mpaBmi (rule-based models) u
CTaTUCTUYECKUMH MozensiMu B NLP?

12. KakoBbl mpuMepbl 3afa4, rae MpearnoYTHUTEeNIbHO HCIOIb30BaTh onHoHampaBieHHble RNN, u
noyemy?

13. Uro takoe nepeoOyuenue (overfitting) u HemooOyuenue (underfitting) B KOHTEKCTE MAIIMHHOTO
00yd4eHHs1, ¥ KaK UX MOKHO 0OHaApyKuTh pH padore ¢ NLP-moxensmu?

14. Kakue MeTonbl CYLIECTBYIOT JIJIsl OLIEHKH KauecTBa reHeprupyeMoro Tekcra B 3agadax NLP, u B uem
X 0COOCHHOCTH?

15. Yro takoe rpokkuHr (grokking) sI3pIKOBBIX MOJENICH U B KAKHX CIy4asx oH HaOmromaercs?
16. KakoBbI IperMyIIIeCTBa HCIIOIB30BAHMS TOAX0/1a TpaHCchepHoro oOyueHus B NLP?

17. B ueM pasHHUIla MEXAYy CTEMMHUHTOM M JIeMMAaTH3allied, W KaK 3TO BIMICT Ha NPeaoOpadoTKy
TEKCTOBBIX JAHHBIX?

18. Kakue cymiecTBYIOT MOAXOABI K PEIICHWIO MPOOIIEeMbl HEOJHO3HauHOCTH cioB (word sense
disambiguation) 8 NLP?

19. B 4em 3akiroyaercs 3ajada OINpelesIeHUs] TOHANBHOCTH (sentiment analysis), U Kakue MeTOIbI
MOTYT UCIOJIb30BaThCs ISl €€ peleHus?

20. Kakoe BrnusitHME Ha Tporiecc oOy4eHHsT HEMPOHHOW CETH OKa3bIBaeT pa3Mep MUHHU-0arda, U Kak
OTIpENIeNIUTh ONTUMAIBHBIN pazMep?

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

22. Uro takoe BERT u ans kakux 3a7a4 o0pabOTKH €CTECTBEHHOTO sI3bIKa OH Haunbonee d(pdeKkTuBeH?

[TpumMeps! OUIETOB ISl YK3aMeHa:
buner 1.

1. HazoBuTe OCHOBHBIE CBOMCTBA PEKYPPEHTHBIX HEMPOHHBIX CETEH.
2. OnumuTe OCHOBHBIE ITPOOIEMBl MEXaHIU3Ma BHUMAHHUS.



buner 2.

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

2. TloueMy mpM MHHUMHU3ALUH KPOCC-3HTPOIMHU 3aJada MAIIWHHOTO IEPEeBONAa MOMKET pEeLIaThCs
HEONTHUMAJIbHBIM CIIOCOO0M?

Kpurepun onennBanus
Onenka otnuuno (10) BbICTaBisIeTCS CTYAEHTY, TOKa3aBIlEMy BCECTOPOHHHE, CHCTEMaTHU3NPOBAaHHbIE,
IyOOKHe 3HaHHUs Y4eOHON MporpaMMbl TUCIHUILIMHEI, POSBIISIIOIIEMY HHTEpEC K JaHHOH MpeIMeTHON
obnacty, IPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO W TBOPUECKH MPUMEHATh UX Ha MPAKTHKE MPH
pelIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.
Ouenka omnyuHO (9) BBICTaBISETCS CTYIACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE, CUCTEMAaTU3UPOBAHHBIC,
1yOOKHe 3HaHUS y4eOHOM MporpaMMBbl TUCLHUILIMHBI 1 YMEHUE YBEPEHHO NPUMEHSTh UX Ha MPAKTHKE
IIpU peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U ITPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTIMYHO (8) BBICTABIAETCS CTYACHTY, IOKAa3aBIIEMy CUCTEMaTH3UPOBAHHbIC, ITyOOKHE 3HAHUS
y4eOHOH MporpamMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHMEHATh MX Ha MPAKTHKE MPH PEIICHUH
KOHKPETHBIX 3324, IPaBHJIbHOE 000CHOBAaHHUE MPUHATHIX PELICHUH, C HEKOTOPBIMH HEIOYETaMH.
Onenka xopomo (7) BBICTaBISIETCS CTYIEHTY, €CIM OH TBEpPAO 3HAeT MaTepuaj, TPaMOTHO U TIO
CYLIECTBY H3JIaraeT €ro, yMeeT IPUMEHSTH IOJy4YCHHbIE 3HAHWS HA NPAKTUKE, HO HEJOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
Onenka xopomo (6) BBICTAaBISIETCS CTYACHTY, €CIIM OH TBEPJO 3HAET Marepuai, rpaMOTHO U MO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUYCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.
Ouenka xopouio (5) BBICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuall, FpaMOTHO H IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.
OneHka YIOBIETBOPUTETbHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyULIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasa, HO IPH 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE s AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OneHka yIOBIETBOPUTEIbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWU, AOMycKaroulemy omuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTSI abHEUIIETO 00yYeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.
OueHka HEyIOBIETBOPUTENBHO (2) BBICTABISIETCS CTYJACHTY, KOTOPBI HE 3HaeT OousibIIed YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX ITPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyYEHHbIC 3HAHUS NP PEIICHUN
TUTOBBIX 3a]a4.
Onenka HeynoBIeTBOPUTEIbHO (1) BBICTABIsETCS CTYHOCHTY, KOTOpPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiie omuoK B GOpMYTUPOBKaX
0a30BbIX MOHATHH AMCLUUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHHS THIIOBBIX NMPAKTHUYECKUX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH IPOBOAMUTCS B YCTHOU (opMme.
[Ipu mpoBeaeHMHU YCTHOTO 3K3aMeHa o0yuaromeMycs MpegocTasisercss 1 yac Ha moaroroBky. Ompoc
o0yuaroIerocs o OnieTy Ha yCTHOM 9K3aMEHe He JI0JDKEH MPEBBIIIATh IBYX aCTPOHOMHUYECKUX YacoB.

Bo Bpems nipoBeaeHus 9K3aMeH 00ydaroIuecs: He MOTYT I0JIb30BAaThCs HPOTPaMMOil JUCIUTITHEIL.






