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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas nmporpamma nucuuiivHsl (Monyisi) «M30panHble Tembl uccienoBaHuii B MIM»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHusi — wmaructparypa mno cnenuaibHoctn 02.04.01 Marematnka u
KOMIIbIOTEpHbIE Haykd, npoduiab IIpoaykToBas aHaIMTHKA, YTBEPXKAECHHBIH INPUKA30M
MunucTepcTBa HayKH U BbIciero oopasoanus Poccuiickoit deneparmu Ne 810 ot 23.08.2017
roja.

N3yuenne aucummiuHel (Monyis) «M30paHHble Tembl uccienoBanuii B MM» nossossier
CTYZA€HTaM OBbITh B Kypce MOCIeAHUX JOCTHXeHUH B oosactu MU, 4T0 KpUTHYECKH BaXKHO JUISI UX
npodeCCHOHATBLHON MOArOTOBKU U KOHKYPEHTOCIIOCOOHOCTH Ha phIHKE TpyAa. Kpome Toro, oHO
CHOCOOCTBYET Pa3sBUTHIO KPUTHUYECKOI'O MBIIIJICHUS M MHHOBALMOHHOIO IOJXO0/a K PEIIECHUI0
CJIO’KHBIX TPOOJIEM, YTO SIBJISETCS KIIFOUEBBIM JIJISl YCIIEUTHOM Kapbepbl B OBICTPO MEHSIOLIEMCS
TEXHOJIOTUYECKOM MUDE.

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

Hacrosimas nuciummnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 10 IPOTrpaMMe MOITOTOBKH
maructparypsl 1o HamparieHuro 02.04.01 MaremaTnka W KOMIBIOTEpPHBIE HAyKH, MpOodmib
[TponykToBas aHAIMTHKA U BXOAHUT B BApHATUBHYIO YacTh bioka 1, hopMupyemyro yuacTHUKaMu
00pa3oBaTeNbHBIX OTHOIICHUH, KaK TUCIUILIMHA 110 BBIOODY.

Jucnunnuua (Moaynb) u3ydaercs Ha 1 umm 2 xKypce Bo 2, 3 unu 4 cemecTpe Ha BBIOOD,
JIOCTYITHA JUIS TIPOXOJXKICHMSI IMPU YCJIOBHM YCIICIIHOTO 3aBEPIICHUS JUCHUIUIMH (MOMIYJICH)
«Machine Learning (MamunHoe o0ydenue)», «Natural Language Processing (O6pabotka
€CTECTBEHHOTO SI3bIKA)» W 0OIeyHuBepcuTeTckoro QakynpratnBa «Deep Learning (I'myGokoe
o0y4eHue)».

Hesb n3yyeHust IMCUMIIMHBI (MOAYJIs1): yIIIyOJeHNEe 3HAaHUN CTYJIEHTOB O COBPEMEHHBIX
METO/aX M TEXHOJOTHSIX MCKYCCTBEHHOTO MHTEJUICKTA, Pa3BUTHE HABBIKOB MX MPUMEHEHUS IS
pelLlIeHHs] aKTyaJIbHBIX 3aad.

3agaun u3y4yeHHus AUCHUILIHHBI (MOAYJIs):

— U3YYUTb TEOPETUUECKUE OCHOBHI (popManu3anuu mpobdaeM B 00JIaCTAX BEIpABHUBAHUS
NU, MexaHHCTHYECKOM MHTEPIPETUPYEMOCTH U MYJIbTUMOAAIBHBIX OOJBIINX
S3BIKOBBIX MOJIEJIEH;

— MpOaHAIM3UPOBAaTh TEKYIIME BbI30OBBI W OyIyllMe HarpaBlIeHUs pa3BUTHA B
YKa3aHHBIX 00JIaCTSIX UCKYCCTBEHHOTO MHTEIUICKTA,

— OCBOHWTH METOJbl peau3allid W BaTWAAIMHA pPE3yJbTaTOB HCCIENOBAaHUNA B
3aBUCHMOCTH OT MTOCTABJICHHBIX LIETIEH;

— pa3pa0oTaTh HaBBIKM INporpamMMmupoBaHuss Ha Python s sKcriepuMeHTOB ¢
TeHepaTHBHBIMU MoziersiMu VI, BKiTtowast 00ydeHue U MpoBEpKY;

— HAYYHUThCS KPHUTHUYECKH OIICHUBATh AaITOPUTMBI W METOJBI, BHIOMpATh WX
00OCHOBAHHO U CIIEIUTh 32 HOBBIMH TEHJCHLIMSAMU B reHepatuBHoM UU.

B pe3yabTare 0cBOCHUS IUCHUILIAHBI (MOYJIfA) 00YYAKOIMIACS TOJIKEH:

3HamMy:

— (opmanuzanuio 1 MaTeMaTUKY COBpeMEHHBIX MeT0/10B B Al Alignment, Mechanistic
Interpretability, Multimodal LLMs;

— KakWe Tmpobsembl cymiectByloT B obOmactsx Al Alignment, Mechanistic
Interpretability, Multimodal LLMs ceronus, 1 kK KakuM npooiaemMaM o0JIacTH UIYT B

Oymymiem;
— KaK BaJlWJUpPOBaTh IIOJIYYCHHBIC pPE3YIbTATBI B 3aBUCUMOCTH OT ueneﬁ
HUCCIIENOBAHUH,
ymemo:
— peanu3oBbiBaTh MeTonel Al Alignment, Mechanistic Interpretability, Multimodal
LLMs;
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— HWCKaTh peIIeHUs IS peaan3alui;
— nHcaTh KOJA AJSl SKCIEPUMEHTOB — Kak JUid OOydeHHs Mojelnei, Tak M i HX
BaJIUJAIIHH.
enademp:
— S3bIKOM TporpammupoBanus Python u HaBbikOM paboThl ¢ OuUONIHMOTEKaMU st
reHepatuBHOTO Al
— HaBBIKOM KPUTHYECKOTO aHAJIN3a PE3Yy/IbTaTOB U 0OOCHOBAHUS BBIOOPA aITOPUTMOB
U METOJIOB, UCIIOJIb3YEMBIX B IIPOEKTE;
— HaBBIKOM caM000pa30BaHus (CIEAUTh 32 HOBBIMH UCCIIEIOBAaHUSAMU U TEHACHIIUAMU
B 00nacTu reHepaTuBHOTO Al).
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2. IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerenmun, ¢opmupyeMbie B pe3ylbTaTe OCBOCHUS AUCHUILUIMHBL (MOAYIS) TIpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHON PabOThI 00yUYarOIIUXCA .

Komnerennus

Conep:xaHue KOMIETEHIIUN

HNuauxkarop
KOMIIETEHIIM U

IlepeyeHb MJIAHUPYEMBIX
pe3yabTaToB 00yUYeHus 1o
JAMCHUIJIMHE (MOTYJIIO)

YK-6.

Crocob6eH ompenemsaTh U
peaIM30BLIBATH TPHUOPUTETHI
COOCTBEHHOM JIEATETHHOCTH U
CITOCOOHI e¢
COBEPIIICHCTBOBAHUS Ha OCHOBE
CaMOOIICHKHU

VK-6.1.

3HaeT OCHOBHBIE METOIBI
CaMOOLICHKHU U aHaJIh3a CBOeH
NEITENBHOCTH, a TAKKE
TIPUHIIMITEI YIIPABICHUS
BPEMEHEM U IIeJIeTIoIaraHus

VK-6.2.

YMeeT CTaBUTh PEAIUCTUYHbBIE
U IOCTHXKHMBIE LIENH,
OIpeNeNIATh IPHOPUTETHI B
CBOEH IEeATENbHOCTH, a TAKXKe
pas3pabaTeIBaTh ¥ BHEAPSTH
IUTaHBI TI0 COBEPIICHCTBOBAHUIO
CBOMX HaBBIKOB M KOMITETEHITHH
Ha OCHOBE MOJy4YEHHOU
CaMOOLICHKH

YK-6.3.

Nmeet mpakTryecKuid ONbIT
IMPUMCHCHUSA MCTOI0B
CaMOOLICHKH B CBOEH
npohecCuoHaIbHON
JACATCIIBHOCTH, BKIIXOYAs
y4aCTuC B TPCHUHIaX,
CEeMMHApax U MPOEKTaXx,
HaIllpaBJICHHBIX HAa Pa3BUTUC
TaHOH ) HEeKTUBHOCTH U
npodecCHOHAIBHOTO pocTa

OIIK-2.

Crioco0eH co3aaBarh 1
UCCIIEIOBATh HOBbIC
MaTEMATUYCCKUEC MO/JICIIU B
€CTECTBCHHBIX HAyKax,
COBCPUICHCTBOBATEL U
pa3pabaThIBaTh KOHIICTIIIUH,
TEOPHUH U METOJIBI

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYECKHe MOJICITH 1
METO/IbI, UCTIOJIb3YEMEBIC B
€CTECTBEHHBIX HayKaX, BKIFOYast
CTaTHCTHYECKOE
MOJIETTMPOBAHUE,
nmuddepeHnranbHble YpaBHEHUS
Y YUCIICHHBIE METO/IB, a TAKXKE
COBpPEMEHHBIE MOIXOBI K
UCCIIEIOBAHUIO U aHATIU3Y
JIAHHBIX

OIIK-2.2.

Ywmeer pazpabateiBath U
aalTMpoBaTh MaTEMAaTUYCCKUEC
MOJEIHU JUIsl pEIICHUS
KOHKPETHBIX MTPOo0IIeM B
C€CTCCTBCHHBIX HayKax,
MPOBOJUTH UX aHAJU3 U
BEPU(PHUKAIUIO, & TAKXKE
HHTEPIIPETUPOBATE ITOJIyYEHHBIE
PE3YIbTATBI B KOHTCKCTE
Hay4HBIX HCCIEIOBAHUI

OIIK-2.3.

Nwmeet mpakTUyecKUi OMBIT
CO3[IaHUs U UCCIIEIOBAHUS
MaTeMaTUYECKUX MOJEIIEN B
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paMKax HayYHBIX IIPOCKTOB WIJIH
HCCIIeJOBAHNM, BKITFOUas
y4acTHUe B IMyOTUKAIUAX,
KOH(EPEHIUAX UK
KoJuTabopanwusix, re ObIIN
pa3paboTaHbI ¥ aIpOOUPOBAHEI
HOBBIC KOHIICTIIIUU U METOIbI

[K-3.

Crioco0eH pemiath 3a1a4u
podeCCHOHATTEHOM
JIEeSITEIbHOCTH B 00JIacTH
MPOJAYKTOBOM aHAIUTUKH,
(bopMyIIUPOBATh PE3yNITATHI
aHalin3a " BBISABITH
MOCIICICTBUS TIOJTYYCHHBIX
JaHHBIX IJIA IPUHATUA
000CHOBaHHBIX PEIICHUN 1
OINITUMH3AalIUU IIPOAYKTOB

[K-3.1.

3HaeT METObl U MHCTPYMEHTHI
MPOIYKTOBOI aHAJIMTUKHU

[1K-3.2.

YMeeT npuMeHsITh
aHATUTHYECKUE HHCTPYMEHTHI 1
MIporpaMMHOE 00eCTICUCHHE IS
00paboTKH ¥ BU3yaTH3aIiH
JAHHBIX, a TAKKE
(hopMynHupoOBaTh BEIBOBI HA
OCHOBE IPOBEJICHHOTO aHAIH3a

I1K-3.3.

Nmeet onbIT paboOTH HAZT
pCaJIbHBIMU IPOCKTAMU B
001aCTH IPOAYKTOBOM
AQHAJIHUTHKH, BKITIOYAs aHAJIH3
M0JIb30BATENILCKOTO OBEACHUS
1 OIITUMHU3ALWIO ITPOJYKTOB Ha
OCHOBE ITOJTYYEHHBIX JTAHHBIX

[1K-4.

Crioco6eH myOamaHO
MIPEJICTABJIATh COOCTBECHHBIC U
W3BECTHBIC HAYYHBIC
pe3yIbTaThI

[1IK-4.1.

3HaeT OCHOBHBIC MTPHUHIIHITHI
3¢ (HEKTUBHOTO IMyOJIUIHOTO
BBICTYIUICHUS], METOBI
BU3YyaTH3alliy TaHHBIX U
OCHOBHBIE TPeOOBAHHS K
HAYYHBIM TIPE3CHTAIIUSM,
BKITIOYAsl CTPYKTYPY U
COJICpKaHUE

[1K-4.2.

YMeeT 4eTKO U JTIOTUYHO
($hopMyJIUPOBATh CBOU HAY4YHbBIE
pe3yibTaThl, MANTUPYS UX IS
Pa3IMIHBIX ayAUTOPHH, a TAKIKE
MCIIOJIb30BaTh BU3YaIbHBIE
CpeICTBa ISl YIIyUIICHUS
BOCTIPHUATHUS HHGOPMALIUU

[1K-4.3.

NMeer mpakTHYECKUN ONBIT
Y4acTHsI B HAYYHBIX
KOH(EpEeHLIUIX, CEMUHAPaX HIIH
JIPYTHX MEPOTIPUATHSIX, T
YCIEIIHO MPEACTAaBIIsI CBOU U
W3BECTHBIC HAYyYHBIE
pe3yibTaThl, Moyyast 00paTHyIO
CBSI3b U B3aHUMOJEHCTBYS C
ayIMTOpUen
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3. Temaruueckuii njiax

Ne TpynoeMKoCTh, aKagTeMU4ecKHe Yachl
m/m HaumeHnoBanue Qunas dopua TKY
AyaurtopHas .
pa3aena IMCUHUIIINHBI paGora (Tekyumi
(Monyist) CamocTosiTean KOHTPOIb
CemMuHapbI KonTtpoan Hast pabora ycnenaemocrH)
(mpakTHYecKue
3aHSATHA)
1 RL for LLMs 10 51 Jomamaue
3aJlaHus,
Konnoksuym
2 Mechanistic 10 51 Jomamaue
Interpretability 3aJaHus,
KonnokBuym
3 Multimodal LLMs 10 52 Jomamaue
3a/IaHus,
KonnoxBuym
3auem 6
Hmoczo: 30 6 154
Ob6vem oucyuniunst (M00ys) 190
(¢ ax. u.)
Ob6vem oucyunaunvl (M0o0yns) 5
(6 3au. eo.)
4. CopepxxaHue TUCHUILIHHBI (MOIYJI5)
Neni/m HaumeHnoBaHue pa3jesia IMCUUIIIMHBI Coaep:xanue TUCHUILIHHBI (MOAYJISI) IO TeMaM
(MmoayJis)
1 RL for LLMs OcnoBsl RL-MeTo10B
Hutpo B GRPO
Advanced research beyond GRPO
ATEeHTHOCTh
Q&A
2 Mechanistic Interpretability Ocuogsr In-context Learning
AHanu3 pernpe3eHTanui B paHcopmepax
KayzanbHblit aHam3 Tpanchopmepa u circuit discovery
Hyper Networks
Q&A
3 Multimodal LLMs Multimodal VLMs (basics)

Agents and multi-step training
World Models
Vision-Language-Action models
Q&A
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIa K pecypcaM M3 JI000# TOUYKH, Tlie eCTh NOAKII0oUeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MpOo(pecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnognasa numepamypa:

1. Koyn, A. VcKkyccTBeHHBIN MHTEIJIEKT U KOMITBIOTEpHOE 3peHue. PeanbHbie MPOEKTH Ha
Python, Keras u TensorFlow : nmpaktuueckoe pykoBoacto / A. Koyn, C. I'anmky, M. Kazawm. -
Cankr-IlerepOypr : [Tutep, 2023. - 624 c. - (bectcemnepsr O’Reilly). - ISBN 978-5-4461-1840-3.
- Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/2123884.

2. Mumpa, I1. O0bsicHuUMBIE MOJENN HUCKYCCTBEHHOro MHTeluiekTa Ha Python. Monens
UCKYCCTBEHHOI'O0 HHTeJIeKTa. OOBSCHEHUS C HCIOJIb30BAaHMEM OMOJIMOTEK, pacIIUpeHU u
bpeiiMBOpKOB Ha OcHOBE s3bIKka Python : mpakTuueckoe pykoBoactso / I1. Mumipa ; mep. ¢ anri.
C. B. Munma. - Mocksa : JIMK Ilpecc, 2022. - 298 c. - ISBN 978-5-93700-124-5. - Tekcr :
snekTponnsid. - URL: https://znanium.com/catalog/product/2109490.

Jonoanumenvnasn numepamypa:

1. Aiiven Onp Ampu, GPT-4. PykoBoactBo mo wucnons3oBanuto APl Open Al
MpaKTUYECKOe PYKOBOJCTBO / AiimeH Db Ampu ; tiep. ¢ anri. B. C. fluenkoBa. — Mocksa : JIMK
ITpecc, 2024. - 276 c. — ISBN 978-5-93700-299-0. - Tekct : anmektpoHHbIH. - URL:
https://znanium.ru/catalog/product/2205080.

2. Bapperr, C. ®. Arduin0: HMCKYyCCTBCHHBI MHTEIUIEKT W MAaIIMHHOE OOYyYeHHUE
npaktudyeckoe pykoBoacTso / C. @. bapperr ; ¢ anru. 0. B. Pesuua. — Mockga : JIMK Ilpecc,
2024. - 244 c. — ISBN 978-5-93700-276-1. - Tekcr : osnekrponnsni. - URL:
https://znanium.ru/catalog/product/2205065.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYOLICH
JENCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U oOecreunBarolel MpoBeIeHne BCeX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, INPAKTHUYECKOW W HAaydyHO-
HCCJIEIOBATENIbCKOM paboT 00yyaronuXcsl, IPelyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

[Tomerienust, KOTOpPbIE MPEICTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEICHUS 3aHATHH
JEKIMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYeCKOro) THIA, TPYIINOBBIX U
UH/IMBUYaJIbHBIX KOHCYJbTALMHI, TEKYIIEr0 KOHTPOJI M MPOMEXYTOYHON aTTeCTalllH, a TAKKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM pabOoThl M TOMEUICHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAMU OOy4YeHHS, CIAyXallUMU JJIs MPEJCTaBlIeHUs y4eOHON
uHpopManru OOJIBIION ayTUTOPUH.

N3yuenne AucuIuInHbl (MOIyYIs ) 00eCTIeYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMHU KaJbKYJIATOPAMU;

— CHeUaIM3UPOBAaHHBIM 000pyA0BaHUEM, BKIIIOYAs IEMOHCTPAIMOHHOE 000PYI0BaHHE.
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https://znanium.com/catalog/product/2123884
https://znanium.com/catalog/product/2109490
https://znanium.ru/catalog/product/2205080
https://znanium.ru/catalog/product/2205065

[TomereHust 151 CAMOCTOSITEIIBHON pabOThl 00YJaIONMINUXCsl, B TOM YKCIIE TPUCTIOCOOTICHHBIC
JUI WCTOJb30BAHUS WHBAJTUAAMHU M JUIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIBIOTEPHOH TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOYEHHS K ceTu «MHTepHeT» u
o0ecrieyeHHEeM  JIOCTyNa B  JJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHuBepcurera.

OOyyaromMcsl IPeNOCTaBIAETCA JOCTYIl (B TOM 4YHCIE YIAIEHHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «HTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHCII€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JAHHBIX U UH()OPMALIMOHHBIM CIIPABOYHBIM CUCTEMAaM):

Ne HaumeHoBaHue noprajia CcpliIka
(M3gaHus, Kypca, A0KyMeHTa)
1. | Hayunas snexkrponHas oudnaroteka elibrary.ru https://elibrary.ru/defaultx.asp
O6uOIMOTEKA
2. | baza mannbix mis |1 T-coenuanicTos https://habr.com
3. | Basa mamneix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccutickoit @enepariim
5. | ®enepanbubiii mopran «Poccuiickoe oopazosanue” | https://www.edu.ru/

6. | Mudopmanunonnas cucrema "Exannoe okHo noctymna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. | Enunas xosmnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHYOPMALTUOHHO - http://fcior.edu.ru/
00pazoBaTeILHBIX PECYPCOB

[lepeueHr WH(DOPMAIIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPU  OCYIIECTBICHUH
00pa3zoBaTeNbHOIO MpoIiecca Mo AUCIUTUINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHBIE CHCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnen3nonHnoe / cB000HO
pacnpocTpaHsiemMoe
OnepanHoHHbIE CHCTEMbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIICH3UOHHOE
Server)
bpaysepsbI:
Sunekc.Bpaysep OTEUECTBEHHOE CBO0OOJIHO pacrpocTpaHsIeMoe
Google Chrome 3apyOexHoe cBOOOTHO pPacIpOCTpaHsIeMOe
Od¢ucHble NPUIOKEHHUS:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLIEH3MOHHOE
TeXstudio 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apy0exHOoe CBODOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o6ecneveHue 1Jisl INIAHNPOBAHUS M YYeTa BpeMeHH:
Toggle app | sapy6exHoe | cBOGOHO pacipocTpansieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGesxHoe | mnuensmonHoe
CucreMbl ynpapJjieHusi 6a3aMu JaHHBIX:
Microsoft Imagine (SQL Server) [ sapy6exuoe | muuensnonnoe
Cucremsbl pesepsHoro konuposanms (backup):
Acronis Backup Advanced for 3apy0exHOe JIMIIEH3HOHHOE
HyperV
CnpaBo4YHO-TIPaBOBBIE CHCTEMBI:
Koncynpbrantllintoc: cipaBouHO- OTEUECTBEHHOE JHMLECH3UOHHOE
IpaBoBasi CUCTEMa
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https://elibrary.ru/defaultx.asp
https://habr.com/
https://www.sciencedirect.com/
https://minobrnauki.gov.ru/
https://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

CpencrBa aHTMBMPYCHOM 3aILMTHI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIUIEH3HOHHOE

ousneca CrammapTHelii Russian

Edition

Cpensbl pa3padoTKHu:

Visual Studio Code 3apy0exHOe CcBOOOJIHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Anaconda 3apyOekHOE CBOOOHO pacIpOCTpaHsIEeMOe
Robotic Operating System 3apy0exHOe cBOOOJTHO PACTIPOCTPAHSIEMOE
CopelliaSim 3apyOexHOe CBOOOJIHO pacrpocTpaHsIeMoe
Google Colaboratory 3apy0exHOoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
ITakeThbl MPOrPaMMHBIX CPEICTB U OMOJTHOTEK:

AutoPsy 3apyOeKHOE CBOOOHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apyOexHoe cBOOOJTHO pacIpOCTpaHsIeMOe
Cucremsl ynpasJieHusi 0udaunorpaguyeckoii muHGopmManmeii:

Zotero | 3apy0eKHOE | CBOOOJTHO pacIpoCTpaHsIeMOoe
CepBHCBHI U CJIYKOBbI:

Bind 3apyOeKHOE CBOOOIHO PacCIpOCTPaHsIEMOe
Docker 3apyOeKHOE CBOOOIHO pacCIpOCTpaHsIEMOe

7. Metoan4yecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus sl 00y4alOUIUXCS M0 OCBOEHUIO TUCHHILIMHBI (MOLYJIs1)

B npouecce nzydenust aucuurinasl (Moayis) «M30pannbie Tembl uccneaoBanuii B U» B
pamMKax TEKYIIEero KOHTPOJIS YCIEBAEMOCTH HCIIONB3YIOTCS TaKWe BHIBI yU4eOHOW pabOThI, Kak
CEMUHApBI, IOMAlIHUE 3a/1aHMs, KOJUIOKBUYMbI, @ TAKK€ PAa3JIMYHbIE BUJIBI CAaMOCTOSTEIbHOU
paboThl O0yyarImMXCcs MO 3aJaHUI0 TPENoJaBaTelisd, HalpaBJICHHBIE HA DPA3BUTHE HABHIKOB
npohecCHOHANBHOM JIEKCUKH, 3aKpEIIeHue MPAaKTUYeCKUX MPo(hecCHOHATBHBIX KOMIIETECHIINH,
MOOIIPEHNE UHUITUATHB.

Cemunap — 310 (hopMa yueOHOH eATeNbHOCTH, IPOBOIUMAs B y4eOHOM 3aBEJICHUU O]
PYKOBOJCTBOM IpenojaBareis, TJe CTYACHTbl aKTUBHO Y4YacCTBYIOT B O0OCYXIEHUSX,
NPaKTUYECKUX 3a/IaHUAX U IpYTUX (popMax B3aMMOAEHCTBHSL.

Jlns ycrienHoi MoAroTOBKU K CEMUHApY PEKOMEHAYETCS 3apaHee 03HAKOMHUTBCS ¢ TEMOU
3aHATUS M OCHOBHBIMH MaTepHajaMM, 4TOObl MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATh B
oOcyxxaeHuu. Takxe MoJIe3HO MOATOTOBUTH BOIPOCHI U UJIEU JUIsl 0OCYKIEHUS, YTO IOMOKET
ri1y0xe MOHATh MaTepHuaj U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

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

[Ipu pabore Haj MAOMANIHUMH 33JaHUSMHU BaKHO BHUMATEIBHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAaMHU BBITIOTHEHUsI. PekoMeHnmyeTcsi pa30uBaTh 3aaHusl Ha ATaIlbl, YTOOBI
n30exarh MEperpy3kd W Iydlle yCBOUTh Marepuan. Mcmonb30BaTh pa3ivdHble HUCTOYHUKU
nH(popMaIuu, BKIIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHUMaHUS TEMBI.

Konnokseuym — ycTHbIE OTBETHI Ha BOIIPOCHI, CIMCOK KOTOPBIX U3BECTEH CTYJIEHTY 3apaHee.

B mnpomecce moAaroTtoBKkM K KOJUIOKBUYMY HEOOXOAMMO IMpPOAHAIU3UPOBATh Yy4eOHbIE
MaTepHalbl, 03HAKOMUBIIMCH C JEKIUSAMM, YUCOHUKAMU W JONOJHUTEIbHBIMH HCTOYHHKAMH,
aKLIEHTUPYS BHHMMAaHHE Ha KJIIOYEBBIX Temax. PekoMmeHayercs co3naTh CTPYKTYpHPOBAHHBIE
KOHCTIEKTBI, BBIJIENISAS OCHOBHBIE UJICH, TEPMUHBI  (DOPMYIIBL.

Camocmosmenvruas paboma — paboTa CTYJEHTOB, HANpaBlieHHass Ha YIIIyOJIEHHOE
U3y4eHHE OTJCIBHBIX TEM M BOIPOCOB YUeOHOW JUCIUIUIMHBI (MOIYIIS).

B nporniecce camocToATenbHON pabOThI CTYJACHTHI B3aUMOICUCTBYIOT C PEKOMEHI0BAHHBIMU
MaTepHajaMH P MUHUMAJIbHOM YYacTHUHU MperoaBaTess. 3a1aun CTyIeHTa BKIIOYAIOT PaboTy
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C KOHCITeKTaMu JIEKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TUIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTOJHUTEILHBIX TEM, BHIMIOTHCHHE yU4eOHO-UCCIIEeIOBATEIbCKIX
3aJlaHUl U JIpyroe.

Cucrema OLlCHUBAHUSA PE3YJIbLTATOB oﬁyqe}mﬂ no JTUCHUIIJIMHE (MO)IyJ'IIO)

Kpurepun noJiyyenusi ypoBHsI ¥ OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
aucuuminnae (Mmoay/o) «U30pannsie Tembl ucciaenoBaumnii B U»

OneHuBaHuE YPOBHSI Yy4EOHBIX JOCTHXKCHHM OOYYarOUIUXCS MO TUCHHUILIHHE (MOIYIIIO)
OCYILIECTBJISECTCS B BUJIE TEKYLIETO KOHTPOJISI YCIEBAEMOCTH U IMTPOMEXKYTOUYHOM aTTECTALIUH.

IIpome:xxyTouHasi aTrecTauMsi 1O JUCIUIUIMHE (MOIYJIIO) OCYIIECTBISETCS B (opme
3auema, IPU STOM MIPOBOAMTCS OI[CHKA KOMIIETCHIIUN, CPOPMUPOBAHHBIX IO TUCIUTLINHE.

JIns OllEHMBAHHUS TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M TMPOMEKYTOYHON aTTeCTaluu
UCTIONB3YETCs JeCATHOA/UIbHAS IIIKajda OIICHWBAHUS, KOTOpas COOTHOCHTCS C TPaIUIIMOHHON
MATHOAIPHON MIKAJIOHN CIIEAYIONUM 00pa3oM:

Hecsitubannbuas IarudainbHas Ounenka 3a Oo0masi xapakTepucTHKa pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00yueHusi 10 JUCHUILIUHE (MOLYJIIO)

10 OTin4HO 3auTeHo CTyIeHT TOJHOCThIO BIIAJCCT 3HAHUSIMH,

9 OTIMYHO 3auTeHo W3J0)KEHHBIMH B paboyell mporpaMme, Hu

8 OTINYHO 3449TEHO rIIyOOKO OCMBICISET AMCHUIUIAHY (MOIYTB).

On CaMOCTOSITEIIBHO u JIOTHYECKU
MOCIIEIOBATENIEHO OTBEYAECT HA BCE BOIPOCHI,
aKIIEHTUPYS BHUMaHHE Ha HauOoyiee BaXKHOM.
VmMmeer aHaIIM3UPOBATh, CpaBHUBATb,
KJIACCU(UIMPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3UPOBATh
W3YYEHHBI MaTepHhall, BBIACISAS KIIOUYEBbIC
MOMEHTBl W  YCTaHaBIMBas MPUIHHHO-
CJICIICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO WHTEPIIPETUPYET
pe3yIbTaThl aHaJIN30B u JIPYTHX
WCCIICJIOBAHNN, a TaKKe peIlacT CIIOKHBIC
3agaun. CTyJIEHT XOpOIIO 3HAKOM C METOJaMHU
HCCIICOBAHU, HEOOXOIUMBIMH JUISE
MPAaKTUYECKON  JEATENbHOCTH, W  yMeEeT
CBSI3BIBATH TEOPETUUECKUE aCIIEKTEI
MUACHUILINHBL  (MOIYJISI) C TPaKTHICCKUMHU

3a7a4aMu.
7 Xoporro 3auTeHo CryneHT oO0OlajaeT 3HaHUSMH TIpeaIMeTa
6 Xopomo 3auTeHo MOYTH B TIONHOM 00BeMme  pabodeid

MPOTrpaMMbl M CAMOCTOSITEIBHO, JIOTHUECKH
MIOCJIC/IOBATENIbHO M BCECTOPOHHE OTBEYAET
Ha BCE BOMPOCHI, aKIEHTUPYS] BHUMaHUE Ha
HanOoJiee 3HAUYMMBIX MOMEHTax. OH yMmeeT
aHAIM3UPOBATH, CpaBHUBATS,
KJ1accu(UIMPOBATH, 00001maTH,
KOHKPETU3UPOBaTh M CHCTEMaTH3MPOBATh
U3Y4YEHHbI  Marepuan, BBIICNSAS  €ro
KIIIOYEBbIE  aCMeKThl W yCTaHaBIHUBas
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3a4ger 00y4eHHUs N0 JUCHUTUINHE (MOIYJII0)

MIPUYUHHO-CIIEJICTBEHHBIE CBSI3U.
DopMynupyeT CBOM OTBETHI, YBEPEHHO
UHTEPIPETUPYET pe3yabTaThl aHAIU30B MU
JIpyTHX HCCIEOBaHUM, a TakXKe pelaeT
CIIO)KHBIE CUTyalMOHHbIE 3afaud. CTyneHT
XOpOUIO 3HAKOM C METO/JaMHU HCCIIEI0BaHUs,
HEO0XOIUMBIMH IS MIPAKTUYECKON
JIeATENIbHOCTH, WU YMEeT  CBA3BIBaTh
TEOPETUYECKHE  aCMeKTbl IpeaMeTa ¢
MPAaKTUYECKUMHU 33Ja4aMH.

5 Y I0BNETBOPUTENBHO|  3aUTEHO CryneHT oOmagaer 6a30BBIMU 3HAHHSIMH 110

4 VY I0BACTBOPUTEIBHO|  3aYTEHO JUCIMILIMHE  (MOJYII0), HO HCIBITHIBACT
TPYAHOCTH MPH CAMOCTOSATENLHBIX OTBETaX U

UCTIONB3YeT HETOYHBbIE (OPMYIUPOBKH. B
XO0Jle OTBETOB OH JIOIyCKaeT OIINOKH,
Kacaromuecss CcyTH BompocoB. CTyneHT
CHOCOOEH pelmarbh TOJBKO CaMble IMPOCTHIC
3aJjayd M BIAfeeT JHUIIb MHUHUMAJIbHBIM
HabOpOM METOJIOB HCCIIETOBAHUSI.

3 He cnan He 3autreno | CtyneHT He  oBjiamen  00S3aTe/IbHBIM
He cnan He 3auTteno MHUHUMYMOM 3HaHWH 110 npeaMeTry U HE
He cram He 3auteno | MOKET OTBETUTh Ha BOIPOCHI, JAXKE ECIH

nmpernogaBarciib  3a1a€T  JOIMOJHHUTCIILHBIC

HaBOJAIINEC BOIIPOCHI.

Hucnumumaa  (mMonyne) «M30pannsle Tembl uccinenoBanuiit B MU» ouenuBaercs
CIIEIYIOLIMM 00pa3oM:

AKTHBHOCTH Bec Onucanue
Homamraue 3amanus | 30% | Habop 3agad o Temam Henenu
KommokBruymbt 70% | YcTHBIC OTBETHI Ha BOTIPOCHI, CITUCOK KOTOPBIX U3BECTCH CTYJICHTY
3apaHee

®opmyJia pacuéTa UTOrOBOH OLEHKH MO AucHUIIMHe (Moay/i0) «U30paHHbIe TeMbl
ucciaenopanmii B MM»: «0,3 X cpemanee 3a jgomaminue 3amanust + 0,7 X cpenHee 3a
KOJUUTOKBUYMBI».

Texkymmii KOHTPOJIb yCIIeBAeMOCTH 00y4aOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpumepHbIe JOMalIHUE 3aJaHUSA

JlomamHee 3aganue 1.

3aganue:

1. Kparko omwmcars pazmuuust mexay SFT, RLHF u GRPO (uenu, ontumusupyembie
byHKIMH, TpeOOBaHUS K JAHHBIM).

2. PeamuzoBarp ynpoméHublii RL-naiinnaitn (manpumep, PPO umn GRPO-nono6nyro
cXemy) JUTsl HeOOIBIION S3BIKOBOM MOJIETH WJIM CUMYJIUPOBAHHOU reward-Mo/iemn.

3. IlpoananusupoBarhb BiusiHUE reward-QpyHKINMN Ha oBeaeHue moxaenu (reward hacking,
CTaOMIIBHOCTH OOyUYEHUS).

DNEeKTPOHHBIA JOKYMEHT



4. Tpenmoxkuth pacmupenue 3a npenenamua GRPO (manpumep, multi-objective reward,
self-play, RLAIF).
5. Kpatko ommcarp, kak RL BiusieT Ha areHTHOCTH LLM.

JlomamHee 3aganue 2.
3amanmue:
1. IIpoBecTn ananu3 in-context learning Ha HeOONBIIONW MOIETH (HANIPUMEDP, CPABHUTH
MOBEJICHUE C Pa3HBIM YHCIIOM IIPUMEPOB B prompt).
2. WccnenoBath BHYTPEHHUE MPE/ICTABICHUS:
« 13BJIeub hidden states;
o Busyanusuposath ux (PCA/UMAP);
e CPAaBHUTH CIIOM.
3. IlpoBecTu MpocToOl Kay3aJIbHBINA aHAJIU3:
e ablation oTIIeNBHBIX attention-rojioB WM HEHPOHOB;
e OIICHUTH BIIMSIHUE HA TPE/ICKa3aHNUE.
Omnwucarb KOHIEMIHIO circuit discovery.
5. Kpatko o0bsicauth pois hyper networks B Moaudukaiuu BecosB.

&

JlomamHee 3aganue 3.
3aganue:
1. Onwucatp apxurextypy VLM (fusion-oaxon, cross-attention, alignment).
2. Peanmu3oBaTh MPOCTOM MYJIBTUMOJANBHBIN maituiaitH (Hanpumep, CLIP-momo6HOe
BbIpaBHUBaHKE Win VLM-undepenc).
3. O6bscaute Multi-step training (pretraining — alignment — instruction tuning).
4. Paccmotpets konneniuo World Models 1 ux poss B aHUpOBaHUH.

5. Onucarp Vision-Language-Action mojenb u npumep €€ npuMeHeHus (poOoTHKa WM
embodied Al).

IIpumepHbIe BONPOCHI K KOJJIOKBUYMaM
KouokBuym 1.

1. B uém paznuune mexay Supervised Fine-Tuning (SFT) u RLHF?

2. Tlouemy SFT HenmoctaToyHO JUIsi BbIpaBHUBAHMA MOJENU I0Jl YEIOBEUYECKUE
npeAnoYTeHus?

3. Kax o¢opmanuzyercs 3amaua RL ans sa3bikoBOi Monenu (COCTOsIHUE, JEHCTBHE,
Harpaja)?

4. B uém paznuune mexay policy-based u value-based metrogamu B kontekcte LLM?

5. Kak pabdoraer PPO u nouemy oH cran crangaprom B RLHF?

6. Kakue npodnemsr PPO mposiBistiroTcst ipu 00ydeHuH OOIBITNX S3BIKOBBIX MOJIENEH?

7. B uém kmoueBas uaes GRPO u kakue orpannyenust PPO ol neiTaeTcs mpeogonets?

8. Kax cTpoutcs reward model 1 kakve UCTOYHUKH JAHHBIX TSI HEe€ UCTIOIB3YIOTCS?

9. Kakue pucku cBsizansl ¢ reward hacking?

10. Yro Takoe KL-perynspuzamus u 3adem oHa HyxHa B RLHF?

11. ITouyemy obyuenue RL mist LLM moxet ObITh HeCTaOUIbHBIM?

12. Yro Takoe off-policy u on-policy o0ydenue, u uro game ucronszyercss B RLHF?

13. Kak multi-objective reward BnusieT Ha moBeeHUuE MoAEIH?

14. B uém paznuune mexay RLHF u RLAIF?

15. Kak RL ycunuBaeT areHTHOCTh MOJIeNu?

16. Kakwue orpanndenust RL-moaxonoB npu odydenuu LLM cymiecTBytoT ceromus?

17. Kak macmtad Moaenu BinuseT Ha 3pPeKTHBHOCTH RL?

18. Kakwue cymectBytoT anbrepHaTuBbI RL mis alignment?
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KouiokBuym 2.

1. Yro takoe mechanistic interpretability m dWem onHa oTim4aercs ot post-hoc
UHTEpIpeTanun?
[Touemy TparchopMepsl IeMOHCTPUPYIOT in-context learning 6e3 oOHOBIEHUS BECOB?
Kaxkue rumnore3sl 00bSICHSIOT Ipupoy in-context learning?
Kak pacripenenstorcest pyHKIUU MEXKIY CI0sMU TpaHcopmepa?
UYro Takoe attention head specialization?
Kakue meTonmbl MCMONB3YIOTCS IS aHaidu3a BHYTpeHHHX mnpencrabieHui (hidden

SR

N

states)*
Uro nokaszeiBacT PCA/UMAP-ananu3 cKpbITBIX COCTOSTHUI?

Uro Takoe probing-kiaccu(uUKaTOpPbl M KaKUe Y HUX OTpaHUYCHUs?

Yro Takoe causal tracing?

10. B uém mues ablation-ananmsa?

11. Yro Taxoe circuit discovery B Tpanchopmepax?

12. Kakwue npumepsl 00HApYKEHHBIX circuits H3BECTHBI B TUTEpaType?

13. Kak attention BiusieT Ha GOPMUPOBAHHUE JIOTUTOB?

14. Yro Takoe feature superposition?

15. Kak polysemantic neurons ycIoHSFOT HHTEPIPETALHIO?

16. UYro Takoe activation patching?

17. Kak MOXHO BBISIBUTh IPUYHHHO-CJICJICTBCHHBIC CBS3U BHYTPHU MOJIEIIN?

18. Uro Takoe hyper networks 1 kak OHH MOAU(PHUIMPYIOT Beca OCHOBHON Mojien?
19. Kaxkue orpanuyeHus u pucku ecTb y mechanistic interpretability?

© o~

KosoxkBuym 3.

1. Yro Takoe MylbTHMOAATIBLHAS MOJIENb U YEM OHA OTJIMYaeTcs oT unimodal?

2. Kakwue cymiecTByIoT crocoObl 00benuHenns: MoganbHocTel (early fusion, late fusion,
cross-attention)?

3. Kak ycrpoena apxurextypa CLIP?

4. Yro Takoe alignment B MyJIbTUMOJAIbHBIX MOAEIAX?

5. Tlouemy contrastive learning a¢pdextuBen 1 vision-language 3ampau?

6. Kax mpoucxoaut ooyuernrne VLM Ha OoibpImMx MaciiTadax JaHHBIX?

7. Uto Takoe instruction tuning B MyIbTUMOIATHHBIX MOACIISAX?

8. Kakue ocoOeHHOCTH BO3HUKAIOT Tpu multi-Step training?

9. Yro Takoe hallucinations B VLM u nmouemy oHU BO3HUKAIOT?

10. Yro Takoe world model B KOHTEKCTE areHTHBIX CHCTEM?

11. Yem world model oTimuaeTcst oT 00OBIYHOTO SHKOJIEpaA CPebI?

12. Kaxk world models ucrionb3yrores uis IIaHUPOBAHUS?

13. Yto Takoe embodied AI?

14. Yewm Vision-Language-Action (VLA) monenu otinuuatorcs ot VLM?

15. Kakue KOMIIOHEHTHI BKITIOYaeT apxurekrypa VLA?

16. Kaxkue manubie TpeOyroTcs st oOyuenus VLA-moneneii?

17. Kakue MeTpUKHU NPUMEHSIOTCS ISl OLIEHKH MYJIbTUMOJAIBHBIX MOIEeH?

18. Kakwne ocHOBHBIE OTPaHUYCHHUS MYIBTUMONATBHBIX LLM cyimecTBytoT cero s ?

19. Kakue HampaBieHHs pa3BUTHS MYJIbTUMOJAIBHBIX U areHTHBIX MOJIENEN CUMTAIOTCS
HauboJee nepcrneKTUBHBIMU?

3amanus 1J151 NPOMEKYTOYHOM aTTeCTANMM M0 JUCHHUILIMHE (MOXYJII0)

Ne 3ananue OtBer Komnerenuus
n/n
1. VYKaXuTe HHCTPYMEHT AJISl OLICHKH 3P PEeKTUBHOCTH YeK-JTHCT/’KypHaI YK-6
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pabotel Hax MyabTUMOANEHBIME LLMs. mporpecca
2. Vxaxure Tunn RL-meroma B Al Alignment, tpebyromiero Q-learning/Policy OIIK-2
MaTeMaTHYECKOTO MOJICTTHPOBAHHS. Gradient
3. YKakute METPUKY JUIsl OLECHKH P deKTa TOYHOCTH/KOHBEPCHUS IK-3
MyJIBTUMOJANbHBIX LI MS B IpOAYKTOBOM aHAJIMTHKE.
4. VYkakute METOJ] BU3yalu3alluy Pe3yJbTaToOB B JuarpaMmmbl/rpaduxu [1K-4
uccnenosanusix NHN.
5. HazoBute kputepuii ;Iss cCaMOOIICHKH B pa3dope KelcoB COOTBETCTBHUE YK-6
Al Alignment. CTaHIapTaM/aHan3
omnboK
6. HazoBuTe MeTo/1 OIICHKH UHTEPIIPETUPYEMOCTH B sparse OIlK-2
Transformer Circuits. autoencoders/attentio
n maps
7. HazoBurte criocob ¢popMynmupoBaHus pe3yabTaToB oT4et/namoopa IK-3
ananm3a qanHeix B Al Alignment.
8. HazoBute nHCTpYMEHT AJ1s MyOIMYHOTO pazdopa Jupyter [1IK-4
keiicoB Multimodal LLMs. Notebook/Buzeo-
KOH(EpEeHIUs
9. YKaXuTe METOJ] CAaMOOIICHKH TSI OTIPE IeIICHHS pedekcus/camoped YK-6
NPUOPHUTETOB B MccaenoBanmsix Al Alignment. JIeKeus
10. YkaxuTe KOHICTIUIO BATUIAIIMHA MYJTbTUMOIATBHBIX Kpocc- OIlIK-2
LLMSs 151 HOBOM MaTeMaTHYECKOW MOJIEIH. Banuanus/oeitsnaitn
11. VKaXUTe MOCIEACTBUE BLIIBICHHBIX JaHHBIX IS YIIy4IlIECHHE [1K-3
ONTHMHU3ALMH POAyKTa B Mechanistic Interpretability. UX/cunmxenue
3aTpaT
12. VYkaxkute criocod npe3eHTanuu anbrepHatuBHbIX Offline Kelc-cTaan/BUAE0 [1IK-4
Alignment MeTO10B.
13. HazoBuTte crmoco6 coBepiieHCTBOBaHUS COOCTBEHHOMN obparHas YK-6
JIEATEIbHOCTH B MEXaHUYECKOW HHTEPIIPETUPYEMOCTH. CBSI3b/MTCPATHBHBIH
HOAXOJ
14, HazoBute crmoco6 MacmTaOupoBaHUs BEIYUCICHUHA IS o0J1aunbIe OIIK-2
Few-Shot Learning. CepBHCHI/pacpesiene
HHbIE BBIYMCIICHUS
15. Hazosute 3agauy B uccnenoBanusix MU nns npunsaTus IU3alH [1K-3
000CHOBAaHHBIX PELICHUH. OKCIEPHMEHT/IIPOrH
O3HMpOBaHHUE
16. HazoBure amemeHT pa3bopa KelicoB st IEMOHCTpAIUN CJIai b1/ 1eMo [1K-4
Hay4HBIX pe3yibTaToB B Mechanistic Interpretability.
17. Ykaxute dTan B uccnenoBanuax MU mia peanuzanumn TUTaHUPOBAHUE/KOPP YK-6
MIPUOPUTETOB HA OCHOBE CAMOOIICHKH. CKTHUpOBKa ILIaHa
18. VYxkaxute MeToA TecTupoBanus HajaexxHoctu Offline unit- OIlIK-2
Alignment MeTO010B. TECTBI/MHTETPAIUOHH
bI€ TECTHI
19. Ykaxute HHCTPYMEHT JIJIsl aHAIN3a JaHHBIX B Kehcax Python/Pandas I1K-3
Multimodal LLMs.
20. Ykaxute popmar myGIMIHOTO TIPEACTaBICHUS MIPE3EeHTALHs/TIOCTED [1K-4

pe3ynbTaToB HMccienoBanuii Al Alignment.

DNEeKTPOHHBIA JOKYMEHT
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