degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Bonbme s3p1k0BbIe MOJIENN: 00Y4YECHUE U IPUMEHEHHE
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBOH ryMaHUTAPUCTHKH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au. en.: 3

KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1

[Iporpammy cocrasuin: P.I'. Heiliues, crapmuii npenogaBareib

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpbl MAITMHHOTO 00y4yeHHus u Hu(poBoi rymanuTapuctuku 26.02.2024



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

VYK-2.1 ®opmynupyer B paMkKax 0003HAU€HHON MPOOIEeMBbI
Lenb, 3aJaud, AakTyaJlbHOCTb, 3HAYUMOCTb (HAayuHYIO,
MPaKTUYECKYI0, METOANYECKYIO U UHYIO B 3aBUCUMOCTH OT
TUIIA TIPOEKTa), OXHUIAEMblE pe3yJbTaTbl U BO3MOYKHBIE
cdepbl UX IPUMEHEHUS

YK-2.2 Criocoben MPOTHO3UPOBAThH pe3ynbTar
AEATEeIbHOCTH M ITAHHUPOBATh MOCIJIEIOBATEILHOCTD LIaroB
s JAOCTIDKCHWS JaHHOTrO  pesynbrara. Dopmupyer
WiaH-TpadQuK peanu3alyd IPOEKTa B LEJIOM M IUIaH
KOHTPOJISI €T0 BBITTOTHEHUS

YK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero >KU3HEHHOTO LKA

VYK-2.3 CnocobeH opranu3oBaTh ¥ KOOPAWHUPOBATH paboTy
YYaCTHUKOB MpOEKTa, oOecreynBarh paboTy KOMaH[bI
HEOOXOIMMBIMU PeCypcaMu

VK-2.4 Ilpeacrapnsier myOIMYHO Pe3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(DEpeHIUsIX,
ceMUHapax | T.II.

OIIK-1.1 3maer ®u cmoco0eH  HCHOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHIAaMeHTallbHbIC
Hay4YHbIC 3HAHWS W HOBBIC HAyYHBIC MPUHIMITBI U METOJBI
WCCIICZIOBAaHU B 00NacTH TPUKIAJHOW MaTeMaruku U
nH(POPMATUKU

OIIK-1 Criocoben pemars akryanbhblie 3aga4n  |OIIK-1.2 CrnocoGeH 0000mmarh U KPUTHYECKH OIICHHUBATh
(dyHIaMEHTaNbHON U PUKIIQJTHON MAaTEeMaTHKH |OMBIT U PE3yJbTaThl HAayYHBIX HCCIIEOBaHUN B o0nacTu
npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MPUKJIAAHON MaTeMaTHKH U MH()OPMATHKH M CIIOCOOCH HX
OPUMEHATh TIPU  pEIIeHHH 3agad  NpodhecCHOHATIBHOM
JesITeTbHOCTH

OIIK-3.1 Ymeer aHanu3upoBaTh 3a/1a4dy, INIAHUPOBATh MyTH
pelieHus, mpeiarath 1 KOMOMHHPOBATh CIIOCOOBI pElICHHUS




OIIK-3 CriocobeH pa3pabaTbiBaTh
MaTeMaTHYEeCKHE MOJICIH ¥ TPOBOAUTH UX
aHAJIN3 MIPH PEILICHUH 33/1a4 B 00J1aCTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-3.2 Bazeer wuccieqoBarellbCKUMU METOJaMU U
CIIOCOOEH MCTONh30BaTh WX MPH PENICHWH HOBBIX 3a/ad,
NpUMEHSIST 3HAHWUS W3 pa3jIMyHBIX O0JNacTel Hayku
(TexHUKH)

OIIK-3.3 BnageeT aHAaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMHU pEIIEHHUs, 3aJlad, MOHMMAaeT M YYUTHIBaeT Ha
MPAKTUKE TPAHULIBI IPUMEHUMOCTH MOIYYaEMbIX PEIICHUM

OIIK-3.4 CmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BHBaTh W TPUMEHATh MaTEMAaTHUECKUE 3HAHHSA JUIS
pelIeHHs HeCTaHAapTHBIX 33714, B TOM YKCJIe B HOBOM WU
HE3HAKOMOM CpeJie ¥ B MEKANUCIIMIUIMHAPHOM KOHTEKCTE

OIIK-4 CriocobeH KOMOMHUPOBATh U
alanTUPOBATh CYIIECTBYIOIINE
MH()OPMAaOHHO-KOMMYHHKAI[HOHHBIE
TEXHOJIOTUH ISl PEIICHHs 3a1a4 B 001aCTH
npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-4.1 YMmeer HIPUMEHSTh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHbIE ~ TEXHOJNOTHH UL
MOWCKa W aHaimu3a npodeccHoHANFHONH WH(pOpMAaIHy,
BBIJCNCHUS B  HEH  IIABHOTO, CTPYKTYpUPOBAHUS,
oopMIICHHST W TIPEICTABICHUS B BUJE AHAIUTHYSCKUX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSMHU

OIIK-4.2 YMmeer HIPUMEHSTh 3HaHUE
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelLeHus MOCTaBICHHON 3a1a4u, (OPMYJINPOBAHUSI BEIBOJOB
U OLIEHKU IOJIyYE€HHBIX PE3YJIbTaTOB

OI1K-4.3 CnocobeH aaanTupoBarh 3apyOeiKHbIE KOMILIEKCHI
o0paboTkn  uHPOpPMALMKM U aBTOMATH3HPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€YECTBEHHBIX MPEANPHUATHI

[TIK-1 T'oTOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH
MIPOBOUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTu mpoheCcCUOHATBHOH e TENTFHOCTH

[IK-1.1 3HaeT OpUHOUIBI MMOCTPOCHHUA HAYYHQPROOTHI,
MeTogsl cOopa W aHamu3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnjkampedeparoB  u
Ooubnuorpaduu’ Mo TEMaTHKE MPOBOAUMBIX HCCIEIOBaHWUU
Ha PYyCCKOM M aHIVIMH CKOM SI3bIKE

[IK-1.2 VYMmeer pemarp Hay4Hble 3aJadyd C I[TOHUMaHHEM
CYIIECTBYIOIIMX IOAXOMOB K BepHdUKaMU MoaeneH
MpPOrpaMMHOTO OOECHeyeHHss B CBA3H C IMOCTABICHHOM
IENBIO U B COOTBETCTBUM C BEIOPAHHOW METOIUKOU

[IK-1.3 HMmeer mnpakTUYECKUBIIBIT BBICTYIUICHUM
HAay4YHOHM apryMEHTAalWW HpU aHalu3e 00beKTa HayuYHOH
npoQeccuoHaIBHOU JESITeNbHOCTH

I1IK-3 Bnazneer HaBbIKaMH y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYTUICHUS C COOOIECHUAMH U
JOKJIaIaMHt, YCTHOTO, TUCbMEHHOTO U
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSIX) XapakKTepa,
MPE/ICTaBICHNS MaTePHAJIOB COOCTBEHHBIX
HCCIICAOBAaHUH, TPOBEACHUS KOPPEKTYPHI,
penaktupoBanus, pepepupoBanus padoT

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

[MK-3.2 Ymeer BecTH KOPPEKTHYIO JHMCKYCCHIO B 0O0JacTH
WH(POPMALMOHHO-KOMMYHHKAIMOHHBIX ~ TEXHOJOTUU U
MH(QOPMAIMOHHBIX CHUCTEM, 33JaBaTh BONPOCHI U OTBEYAThH
HAa IIOCTABJICHHBIC BOTIPOCHI 110 TEME HAYYHOU pabOThI

[IK-3.3 MMeeT mpakTUYECKHHONBIT y4acTHUs B HAy4YHBIX
CTyA€HYECKHX KOH(EpeHUUAX, OYHBIX, BUPTYAJIbHbIX,
3a0UHBIX OOCYXIEHHUSX Hay4YHbIX MpoOiieM B objactu
MH()OPMAIMOHHBIX TEXHOIOTUH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

YMETB:

OCHOBHBIE TIOJIXOJIBI K IIOCTPOCHHUIO SI3BIKOBBIX MOJIENIEH;
crocoObI ucrionb3oBanus LLM st pemeHust IpuKIIaHbIX 3a71ay.

(i)OpMy.]'II/IpOBaTL noAXOAAIINEC KPUTCPUHN Ka4C€CTBA JIA YKA3aHHBIX BbIIIC 3a/1a4,
OLICHMUBATb BBIYUCIUTCIIbHYIO CJIIO)KHOCTD MCIIOJIb3YEMBIX IMOAXO0A0B Ha OCHOBE LLM,

- pemarb 3aJa4u, Tpe6y10H.[I/Ie COBMECTHOro ucnonb3oBanugs LLM u MCTOO0B o6yquH${ C

MOAKPEIJICHUEM/C YUUTEIIEM.
BJIaJIETh:




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

HCIIOJIB30BaHHUECM.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 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

TpymoeMKOCTb IO BUJaM YUCOHBIX 3aHATHH, BKIIIOYAS
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 3a;ava S3IKOBOTO MOJICTHUPOBAHUS 6 6 9
MexaHu3M ~ BHUMAHHS,  apXHUTEKTypa
2 6 6 9
Transformer
3 Mogenu u3 ceMmeicTBa GPT. 6 6 9
Decoder-only Mmonenu
4 JocHacTpoiika  OONBIIMX  SI3BIKOBBIX 6 6 9
MOJIeNIeH Ha CBOMX JIAHHBIX
Mertonbsl 00y4eHHUs] ¢ TOAKPEIUICHUEM B
5 3agayax ~ oOpabOTKM  €CTECTBEHHOTO 6 6 9
SI3BIKA
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemectp: 1 (Ocennuii)

1. 3a/:[aqa SI3BIKOBOT'O MOJACIMPOBAHUSA

MapkoBckoe cBoicTBO. Kpocc-aHTpomnus.
2. MexaHu3M BHUMaHUs, apxuTekTypa Transformer

CBs3b orcpaniii CBCPTKU M MCXAaHMU3Ma BHUMAHMUS. O630p APXUTCKTYPbI Transformer. 33.)13.‘13
MAIIMHHOTO IIEPEBOAA.

3. Monenu u3 cemeiicrBa GPT. Decoder-only mozxenu

Db ekt macmrabuposanus Mmosenei. JlooOyueHre Mojieneit uist cieJ0BaHusI HHCTPYKIIUSIM.

4. locHacTpo¥iKa OOJBIIUX S3BIKOBLIX MOJIEJICH HA CBOMX JaHHBIX

Few-shot wu zero-shot moaxomer. I[IpomnTuHr wMopenedt. Vcnonp3oBaHME HU3KOPAHTOBBIX
npuOnkeHnit Marpuisl BecoB (low-rank approximation). P-tunung. PEFT (parameter-efficient
fine-tuning)

5. MCTO,I[BI 06yquI/m C IMOAKPCIIJICHUECM B 3aa4ax O6pa6OTKI/I C€CCTCCTBCHHOI'O A3bIKa



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

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Python u mammnHoe oOy4enue [ Tekcr], kpaitHe He0OXOAMMOE U3JaHHUE MO HOBEHUIIEH
Ipe/CcKa3aTelbHON aHaIUTHKE 11 0oJiee TIIyOOKOTro MOHMMAHUS METO0JIOTMH MAIIMHHOTO
o0yuenus/C. Pamka, -M., JIMK Ilpecc, 2017
2. Python n mammnHOe 00yueHue, DneKTpoHHas Bepcus neyaTHoi myonukanuu / C. Pamka. —
Mockga, JIMK Ilpecc, 2017
3. Mammnnaoe o0yuenue [ Teker]/X. bpunk, [Ix. Puaapac, M. @esepond, Real-World Machine
Learning, -CII6., ITutep, 2017

JomnonHutenbpHas auTeparypa
1. Maremarnieckre OCHOBBI MAIIMHHOTO 00y4eHus U nporuozuposanus [ Tekcr] / B. B. Boiorus ;
Mock. ¢u3.-TexH. uH-T (roc. YH-T), JIab. CTPYKTYpHBIX METOJIOB aHAJIN3a JAHHBIX B MPEICKa3aTeIIbHOM
moznenupoBanuu (IIpeMoJla6), Un-t npobnem nepenaun nadopmanun uM. A. A. Xapkesuua PAH, M.,
MIIHMO, 2013
2. MareMaTrnieckre OCHOBBI MAIlIMHHOTO 00YYEHUS U IPOTHO3UPOBAHUS, DIEKTPOHHAS BEPCUS
rievarHoi myonukaruu / B. B. Betorun. — Mocksa, MITHMO, 2014

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

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHIO
MpE3EHTALNN.

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

CTyneHT, M3y4aloUuMi TUCHUIUINHY, JOJDKEH C OJHOM CTOpPOHBI, OBIAaJeTh OOIIUM MOHSITHHHBIM

armaparoM, a ¢ JPyroil CTOPOHBI, JOJKEH HayYUThCS PUMEHSATh TECOPETUIECKUE 3HAHUS Ha IIPAKTUKE.

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

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

* YTECHHUE U KOHCIIEKTHPOBAaHHUE PEKOMEHIOBAHHOMU JINTEPATYPHI;

* TpopaboTKy ydueOHOro Marepuana (Mo yueOHOM M HaydyHOW JuTeparype), MOJArOTOBKY OTBETOB Ha
BOIIPOCHI, TPEJHA3HAYCHHBIX [UII CAMOCTOATEIIFHOTO W3Y4YEHHUs, J0Ka3aTelIbCTBO  OTICIBHBIX
YTBEPKIECHUM, CBOICTB;

* TOATOTOBKY K K3aMEHY.

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



BaxxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYJIbTAlUAMH 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

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

YK-2.1 ®opmynupyer B pamMkax 0003HAUEHHOH MPOOIEeMBbI
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OPOeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHITOJITHEHUS

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IMPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-1 CriocobGeH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTaNbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.1 3gaeT W cmocobeH  HCIOJIL30BaTh B
nmpoeCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
WCCIIEeOBaHUN B 007acTH TPUKIAAHOW MaTEeMAaTUKH H
nH(POpPMATUKN

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MPHUKIAIHON MaTeMaTHKH W MH()OPMATHKH W CIIOCOOCH WX
OPUMEHATh MpPU PpelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

OIIK-3 CniocobeH pa3pabaTbiBaTh
MaTeMaTHYeCKHe MOJEIN U IPOBOAUTD X
aHaJIM3 MPU PEIICHUH 33/1a9 B 00IaCTH
npo(heCCHOHATLHOM IESTENbHOCTH

OIIK-3.1 Ymeer aHanu3upoBaTh 3a/1ady, JIaHUPOBATh MyTH
peleHus, mpeyiaratb 1 KOMOMHHPOBATH CIIOCOOBI PELICHNUS

OIIK-3.2 Bnazmeer wuccieqoBarejbCKUMU METONAMH U
CHocoOEH HCIONIb30BaTh WX IPH PEIICHUM HOBBIX 337134,
MpUMEHSsT 3HaHWS W3 PA3IMYHBIX OO0JacTell  HayKd
(TeXHHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMUA U BBIUYUCIUTEIHLHBIMUA
METOJIaMHU pEIICHUs, 3a/lad, MOHMMAeT W YYUTHhIBaeT Ha
MPAKTHUKE TPAHMIIBI IPUMEHUMOCTH TIOTY4aeMbIX pElICHUH

OIIK-3.4 CmocobeH  caMOCTOATENBHO  MPHOOpETaTh,
pa3BHMBaTh M TPHUMEHATh MAaTeMaTHYECKUE 3HAHUS IS
pelIeHns] HeCTaHIAPTHBIX 3a/1a4, B TOM YUCIIC B HOBOW WU
HE3HAKOMOM CpeJie U B MEeXIUCLUIUIMHAPHOM KOHTEKCTE

OIIK-4 Criocoben KoOMOMHUPOBATh U
aJlanTHPOBATH CYIIECTBYIOIINE
MH()OPMaHOHHO-KOMMYHHKAITUOHHBIE
TEXHOJIOTUH ISl PELICHHs 3a/1a4 B 001aCTh
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-4.1 Ymeer MIPUMEHSTh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE ~ TEXHOJIOTHH IS
MoWCKa W aHanmu3a NpoQeCcCHOHANBHON WH(pOpPMAIINH,
BBIJICNICHHS B  HEH  IIABHOTO, CTPYKTYpUPOBAHUS,
oopMIICHHS M TIPEICTABICHUS B BHUJAE AHAINTHYECKHX
0030pOB ¢ 000CHOBaHHBIMH BBIBOJIJAMH ¥ PEKOMEHIAIIHSIMHU

OIIK-4.2 Ymeer MIPUMEHSTh 3HAHHE
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
peleHns MOCTaBICHHON 3a/1aut, (OPMYITHPOBAHUS BHIBOZIOB
1 OLIEHKH TOJIY4YEHHBIX PE3YyNbTaToB

OIIK-4.3 CnocobeH aganTupoBaTh 3apyOeKHbIE KOMILIEKCHI
o0paboTkn  WHPOpPMAIMM W aBTOMATH3MPOBAHHOTO
MPOCKTUPOBAHUS K HYXK/IaM OT€YECTBEHHBIX MPEATPHATHI




IIK-1 I'0TOB K BK/IIOUEHUIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHBIE UCCIIEMOBAHUSI HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOU
obyacTu mpoheCCUOHATBHOU JISATEILHOCTH

[MK-1.1 3HaeT OpUHIUNBI MOCTPOCHHS HAYYHQPAOOTHI,
Merogsl cOopa W aHanM3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIIaJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  mnyOnjkammpedepatoB U
oubnuorpadun’ 1Mo TeMaTHKe MPOBOIUMBIX HCCICOBAHUU
Ha PYCCKOM H aHIJIH CKOM SI3bIKE

[IK-1.2 Ymeer pemarp Hay4yHbIE 33aJa4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETICH
HIPOrPaMMHOTO 00eCHeyeHus: B CBA3UM C IOCTaBICHHOM
LENbIO U B COOTBETCTBUM C BEIOPAHHOW METOAUKOU

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

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaJJaMH1, YCTHOTO, TUCBMEHHOTO U
BHUPTYaJILHOTO (pa3MeleHHE B
MH(QOPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIIeJOBAaHUN, TIPOBEACHUSI KOPPEKTYPHI,
penaktupoBanus, peepupoBanus padoT

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

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(POPMAMOHHO-KOMMYHUKAIIUOHHBIX ~ TEXHOJIOIMU U
WH(POPMALIMOHHBIX CHUCTEM, 3aJaBaTh BOIPOCHI U OTBEYAThH
Ha [TOCTaBJIEHHbIE BONIPOCHI 110 TEME HAy4YHOU pabOoThI

[IK-3.3 NmMeer mpakTHUYECKHUOMBIT y4acTHUsS B HAayYHBIX
CTyICHYECKUX KOH(PEpPEHIHUSAX, OYHBIX, BUPTYAJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(OPMAIIMOHHBIX TEXHOJIOTUH

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare wu3yueHHs AWUCIHMIUTAHBI
00yJaromuiics JOKeH:

3HATb:

«bonpiine  SI3BIKOBEIC MOACIIN:

06yquI/Ie U TPUMCHCHHUC»

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

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

MOAKPEIJICHUEM/C YUUTEIEM.
BJIaJeTh:

- OCHOBHBIMHM TNPOTPaMMHBIMH cHCTeMaMH A paborel ¢ LLM u mocTpoeHus cucreM ¢ HX

HCIIOJIB30BaHHUECM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaONUMUCS y4eOHOTO Marepualia MPOBOAMUTCS YCTHEIM OMpPOC B
HayaJie 3aHsATHs 110 TEME MPOLION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /IJ1 IPOBeJAeHHs POMEKYTOUHOH aTTecTaluu

o0yuarumuxcst

Hepequb KOHTPOJIbHBIX BOIIPOCOB IJId CAaYM 5K3aMCHa:

1. HazoBuTE OCHOBHBIE CBOWCTBA PEKYPPEHTHBIX HEHPOHHBIX CETEM.

2. Yto Takoe MexaHu3M BHHMaHu? Kakast Y HEro CJI0XXHOCTD 110 IMaMATH, 110 BpGMeHI/I?

3. Kaxue ocHOBHBIE OJIOKH BKIIOYAeT B ceOst apxurektypa Transformer?

4. Kak crout 1oo0yyars MoJellb, €CJIM KOJIMYECTBO JOCTYMHBIX AAHHBIX COCTaBISIET COTHU IPUMEPOB,
a MOJieJIb HACUUTBIBAET MUJIINAP/bI IIapaMETPOB?

5. TlodyeMy npu MHUHUMM3ALMM KPOCC-3HTPONHMHU 33Ja4ya MAIIMHHOIO IIEPEBOJA MOXKET pellarbcs

HEONITUMAJILHBIM CIIOCOOOM?




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

7. B uem 0COOEHHOCTH HCHOJIB30BAHUS TPEJOOYyYCHHBIX BEKTOPHBIX IPEICTABICHUI CIOB IO
CpaBHEHHIO ¢ 00y4eHHeM 3MOEIIMHIOB C HYJIs?

8. Kakue crparernn MOXKHO NMPUMEHUTH Ui YMEHBUICHUS MepeoOydeHHss B HEHPOHHBIX CETSX Ha
3agayax NLP?

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

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

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

12. KakoBbl HpuMepbl 3afad, € MPEeIIOYTUTENEHO HMCHOIb30BaTh onHOHampasieHHble RNN, n
nouemy?

13. Uro takoe mepeobyuenue (overfitting) u HemooOyuenue (underfitting) B KOHTEKCTE MAITUHHOTO
00yd4eHus1, ¥ KaK UX MOKHO 0OHapy>kuTh npH padore ¢ NLP-mozensmu?

14. Kakue MeTOIbl CYLIECTBYIOT JIJIsl OUEHKHU KaueCcTBa FeHEPUPYEMOTro TeKcTa B 3aaa4ax NLP, u B uem
nx ocobeHHoctu?

15. Uro takoe rpokkuHT (grokking) sI3bIKOBBIX MOJIENICH M B KAKHX CIy4asx OH HaOmromaercs?

16. KakoBbI ipenMyIiecTBa UCHOIB30BaHUS MOIX0/a TpaHcepHoro ooydeHust B NLP?

17. B ueMm pa3HuIla MEXJIy CTEMMHUHIOM W JIeMMarTu3alued, U Kak 3TO BIHUSIET Ha NpPeAoOpadoTKy
TEKCTOBBIX JAHHBIX?

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

19. B 4em 3akmroyaercs 3ajlaua OMNpeJlesIeHUs] TOHANBHOCTH (sentiment analysis), W Kakue MeETOJbI
MOTYT UCHONB30BAThCA ISl €€ peleHus?

20. Kakoe BnusiHMe Ha mpouecc oOy4deHHsT HEMPOHHOW CETH OKa3bIBaeT pa3Mep MUHHU-OaTya, U Kak
OTIPEJICIUTE ONTUMAILHBIN pa3Mep?

21. Kak pemaercs mpobiema JuMHHBIX 3aBucuMocTedl B LSTM ceTsiX Mo cpaBHEHHUIO ¢ OOBIYHBIMHU
RNN?

22. Yro takoe BERT u ms kakux 3a/aq 00pabOTKM €CTECTBEHHOTO sI3bIKa OH Hanbonee 3¢ dekTuBeH?

[Ipumeps! OUIETOB 17151 HK3aMeHa:

burer 1.
1. Ha3oBHTE OCHOBHBIE CBOMCTBA PEKYPPEHTHBIX HEUPOHHBIX CETEH.
2. OnuiunTe OCHOBHBIE TPOOJIEMBI MEXaHU3Ma BHUMAHMS.

buer 2.

1. Kakum 00pa3oM MOKHO TPUMEHHTH TPaJUCHTHBIC METOJBI JUIS 3a1ad ¢ HeauddupeHumupyemMoi
neneBoi GpyHkue?

2. TloueMy mpM MHHUMU3AIUH KPOCC-3HTPOIMHU 3ajada MAIIWHHOTO IEPEeBO/la MOXKET pPelIaThes
HEONTUMAJIBHEIM CITOCOOOM?

Kputepun onennBanus

Onenka otnuno (10) BeIcTaBisIeTCs CTYIEHTY, IOKa3aBIIEMY BCECTOPOHHUE, CUCTEMATU3NPOBAHHEIE,
nry0okue 3HaHUs y4eOHOI MporpaMMBbl AUCIUIIIIMHEL, TPOSABIAIONIEMY HHTEpEC K JaHHON MpeIMeTHON
00JIaCTH, TPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECKH MPHUMEHATh UX HA MPaKTHKE IpU
peLIeHNN KOHKPETHBIX 3aja4, CBOOOHOE U IPaBMIbHOE 0O0CHOBAHNE MIPUHATHIX PEIICHHH.

Onenka oTIU4HO (9) BBICTABISIETCA CTYACHTY, MTOKa3aBIIEMYy BCECTOPOHHHE, CHUCTEMAaTH3UPOBAHHEIE,
n1y0oKHe 3HaHUS y4eOHOH MPOrpaMMbl AUCHUIIIMHEL U YMEHHE YBEPEHHO NIPUMEHSTh UX Ha MPAKTHUKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U MPaBMIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.



Onenka oTIMYHO (8) BBICTABIAETCS CTYACHTY, IOKAa3aBIIEMy CUCTEMaTH3UPOBaHHbIC, ITyOOKME 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHMEHATh MX Ha MPAKTHKE MPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaMH.

Onenka xopomo (7) BBICTaBISIETCS CTYIEHTY, €CIM OH TBEpAO 3HAeT MaTrepuaj, TPaMOTHO U TIO
CYLIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTH IOJy4YCHHbIE 3HAHWS HA NPAKTUKE, HO HEJOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYEHHBIC PE3YIIBTAThI.

OI_IGHKa XOopouro (6) BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpuall, 'paMOTHO U II0
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD MTOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBCTC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ornenka xopomio (5) BBICTABISETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HAaeT MaTepuaj, TpaMOTHO U IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyUYCHHbIC 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 (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHNHU IIPOrPaMMHOI0 Marepuasa, HO NP 3TOM
OH OCBOMJI OCHOBHBIE pa3lienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE ISl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
pPa3po3HEHHBIA XapakTep 3HaHWU, AOMycKaroulemy omuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3JesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU LTS ajbHEUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEYJIOBIETBOPUTENBHO (2) BBICTABISIETCS CTYJACHTY, KOTOPBI HE 3HaeT OouiblIed 4acTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33]1a4.

Onenka HeynoBIeTBOPUTEIbHO (1) BBICTaBIIETCS CTYOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYECKHX
3ajad.

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

DK3aMeH MPOBOJIUTCS B YCTHOH (opMme.

[Ipu mpoBeaeHMHU YCTHOTO 3K3aMeHa o0yuaromeMycs MpegocTasisiercss 1 yac Ha moaroroBky. Ompoc
o0yuaroIerocs o OnieTy Ha yCTHOM 9K3aMEHe He JI0JDKEH MPEBBIIIATh IBYX aCTPOHOMHUYECKUX YacoB.

Bo Bpems nipoBeaeHus 9K3aMeH 00ydaroIuecs: He MOTYT TOJIb30BaThCs MPOTPaMMOil TUCIUTITHEI.



