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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma nucuuruabl (Momnyisi) «M30panHble Tembl uccienoBanuii B MH»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHus — Marucrtparypa mno HampasieHutro 02.04.01 Marematuka
KOMIIbIOTEpHbIE Hayku, npoduiab IIpoaykToBas aHaIMTHKA, YTBEPXKAECHHBIH INPHUKA30M
MunucTepcTBa HayKH U BbIciiero oopasoanus Poccuiickoit deneparmu Ne 810 ot 23.08.2017
roja.

N3yuenne aucummiiuHel (Monyis) «M30panHHble Tembl uccienoBanuii B MM1» nosBosser
CTYZAEHTaM OBbITh B Kypce MOCIeAHUX JOCTHKEeHUH B o6actu MV, 4To KpUTHYECKH BaXKHO JUI UX
npodeCCHOHATBLHON MOArOTOBKH U KOHKYPEHTOCTIOCOOHOCTH Ha phIHKE Tpyaa. Kpome Toro, oHO
CHOCOOCTBYET Pa3BUTHIO KPUTHUYECKOTO MBIIUICHUS U MHHOBALMOHHOIO MOJAXO0/a K PEUICHUIO
CJIO’KHBIX TPOOJIEM, YTO SIBJISETCS KJIFOUEBBIM JIJIsl YCIICUTHON Kapbepbl B OBICTPO MEHSIOIIEMCS
TE€XHOJIOTMYECKOM MUpE.

MecTo JTUCUMILIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosimas nuciummnHa (MOAyIb) BKIIIOUEHA B Y4€OHBIH IJIaH 1O IPOTrpaMMe MOITOTOBKH
maructpatypsl mo Hampasienutro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, Mpoduin
[TpoxykTOBast aHATMUTHKA U BXOJIUT B BapUaTHUBHYIO YacTh bioka 1, popmMupyeMyro ydacTHUKaMH
00pa30oBaTeNbHbIX OTHOIICHUN KaK IUCHIUIUIMHA IO BHIOODY.

Juctumimza (Moxaynbs) usydaercss Ha 2 kypce B 3 umu 4 cemectpe. JloctynHa i
MPOXOXKICHUSI TPH YCIOBUHM YCIHEIIHOTO 3aBepIIeHUs IUCHUIUTMHBL (Momyns) «OOpaboTtka
ecrectBeHHOTO s13b1ka (Natural Language Processing)».

Heapb u3yyeHus1 AMCUMIVIMHBI (MOAYJIA): YIi1yOJieHUE 3HAHUM CTYJJ€HTOB O COBPEMEHHBIX
METOJaX U TEXHOJIOTUAX MUCKYCCTBEHHOI'O MHTEJUIEKTA, Pa3BUTHE HABBIKOB MX IPUMEHEHUS AJISA
pelIeHNs aKTyaJIbHbIX 3a]1a4.

3agayu u3y4yeHust JMCUUILIHHBI (MOAYJIfA):

— H3YYUTb TEOPETUUECKHE OCHOBBI (hOpMaIH3aLuy poOIieM B 00J1aCTAX BhIpaBHUBAHUS
NU, MexaHHCTHYECKOM MHTEPIPETUPYEMOCTH U MYJIbTUMOAAIBHBIX OOJBIINX
A3BIKOBBIX MOJIETIEH;

— MpOAaHAIM3UPOBAaTh TEKYIIME BbI3OBBI W OyIyllMe HarpaBlIeHUs pa3BUTHA B
yKa3aHHBIX 00J1aCTAX UCKYCCTBEHHOTO MHTEIUIEKTA,

— OCBOMTb METOJbl peAIM3aluy W BAIMJALUU DPE3YJIbTAaTOB HCCIEAOBAHUN B
3aBHCHUMOCTH OT ITOCTABJICHHBIX LEJIEH;

— pa3pa0oTaTh HaBBIKM INporpamMMmupoBaHus Ha Python s sKcrepuMeHTOB ¢
reHepaTUBHbIMU MoziensaMu MU, Bkitodast o0ydeHue U MpoBepKy;

— HAY4YWUThCSI KPUTHUYECKH OIIEHUBATh alrOPUTMbI M METOABI, BBIOMpaTh MX
000CHOBAHHO U CJIEJUThH 32 HOBBIMU TEHJIEHIIUSIMU B TeHepaTuBHOM M.

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI (MOAYJIs1) 00y4AIOUIUIAICS 10JIKEeH:

3Hamy:

— (Qopmanu3alno 1 MaTeMaTUKy COBPEMEHHBIX METO/OB B CIEIYIOMIMX OOIACTAX:
OO0yueHnue ¢ MoAKpeIuieHueM 1Jist OOJBIINX S3BIKOBBIX MoJienel, MexaHucTuyeckas
UHTEPIPETUPYEMOCTh, MyJIbTUMOAANBbHBIE OOJIbIINE S3BIKOBBIE MOJIEIH;

— Kakue MpoOJIeMbI CYIIECTBYIOT B 3TUX 00JIACTAX CETOJHS, M K KaKUM IpoljaemMam
obnacTu uayT B OyayIEM,

— 3HAET, KaK BAIUAMPOBATh IIOJIyYEHHBIE DPE3yJabTaThl B 3aBUCUMOCTU OT ILeJei
HACCIIENOBAHUMN.

ymemb:

— pealM30BBIBaTh METOIBI B CJIEYIOMUX o0nacTsax: OO0ydeHue ¢ moKperyieHueM JJIs

OONBIIMX  S3BIKOBBIX ~ Mojenel, MexaHucTUYECKass HHTEPIPETUPYEMOCTD,
My.J'IBTI/IMOJIaJ'H)HBIe 6OJ'II)H_II/IC SA3BIKOBBIC MOJCIIN,
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— HWCKaTh peIIeHUs U pean3alii;
— IucaTh KOJ Ul DKCIIEPUMEHTOB — Kak Ul OOydeHHs MoJesed, Tak U Uil UX
BaJIUJAIIHH.
enaoemp:
— A3BIKOM IIporpammupoBanusi Python um HaBblkOM paOoThl ¢ OUONIMOTEKAMHU IS
reseparusHoro 1U;
— HaBBIKOM KPUTHYECKOTO aHAJIN3a PE3Yy/IbTaTOB U 0OOCHOBAHUS BBIOOPA aITOPUTMOB
U METOJIOB, UCIIOJIb3YEMBIX B IIPOEKTE;
— HaBBIKOM caM000pa30BaHus (CIEIUTh 33 HOBBIMU MCCIIEIOBAHUAMU U TEHJCHLIUAMUI
B oOnactu reneparuBHoro NUN).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Kowmmerenmuun, Qopmupyembie B pe3yabTaTe OCBOCHHS JAUCHUIUIMHBI (MOIYJsS) TIpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJaIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00yUYAIOIIIXCS:

Komnerenuus

Conep:xaHue KOMIETEeHIIHH

Nuauxarop
KOMIIeTEHIINH

IlepeyeHb MJIAHUPYEMBIX
pe3yJibTaTOB 00yUeHHs N0
AUCHMILIMHE (MOAYJIIO)

YK-6.

Crocob6eH onpenemsaTh 1
pCaIN30BLIBATH TPHUOPUTETHI
COOCTBEHHOM JICATEIBHOCTH U
CITOCOOHI e¢
COBEpIIECHCTBOBAHUS Ha OCHOBE
CaMOOIICHKHU

YK-6.1.

3HaeT OCHOBHBIE METO/IBI
CaMOOIICHKH U aHajin3a CBOEH
IEeSITEILHOCTH, a TAKKE
MIPHUHIUIGI YTIPABICHHS
BPEMEHEM M IISJICIIOIaraHUs

VK-6.2.

YMeeT cTaBUTh pealnuCcTUUHbIE U
JOCTUKHUMBIE 11U, OTPEAETATH
MIPUOPUTETHL B CBOEH
JIeSITeNIbHOCTH, a TaK¥Ke
pa3pabaThiBaTh U BHEAPATH
IJTaHBI TI0 COBEPIICHCTBOBAHUIO
CBOMX HaBBIKOB U KOMITETEHITHI
Ha OCHOBE IOJy4YE€HHOU
CaMOOIIEHKH

YK-6.3.

HNmeet npakTUYECKUNA OTIBIT
IMPUMCHCHUA MCTO/I0B
CaMOOLICHKH B CBOEH
npoeccnoHambHON
JesITeIbHOCTH, BKIIIOYas
y4aCTHUC B TPCHUHIaX,
CeMMHapax U MPOEeKTaXx,
HaIpaBJICHHBIX Ha Pa3BUTHE
TaHOH 3 (HEKTUBHOCTH U
1po¢heccuoHaIbHOIO pocTa

OIIK-1.

CnocobeH HaXOIHTh,
(GopMyITHpOBaTh U periaTh
aKTyaJibHbIC ¥ 3HAYUMBbIC
npoOJIeMbl TPUKIIATHON 1
KOMIIBIOTEPHOI MaTeMaTHKH

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
ITOAXO/IBI K PELICHUIO 3a/1a4
IIPUKJIAHON U KOMIIBIOTEPHOU
MaTeMaTHUKH, BKITIO4ast
aITOPUTMBI, MATEMaTHYECKOE
MOJEIINPOBAHUE U TEOPHIO
ONITHMU3AIINH, a TAKXKe
COBPEMEHHBIE HHCTPYMEHTBHI U
TEXHOJIOTHH, UCTIOJIb3yEMBIE B
9TOM 0bsacTu

OIIK-1.2.

YMeeT aHanu3upoBarTh U
($hopMynupoBaTh
MaTeMaTHYeCKue 3a4a4H,
MIPUMEHSATH COOTBETCTBYIOIIHE
METOZBI M AJITOPUTMBI TS UX
pelIeHns, a TaKkKe
WHTEPIIPETHPOBATH U
MPECTaBIISTh PE3YJILTAThI B
MIOHSITHOM M JOCTYITHOH hopme

OIIK-1.3.

Nmeet npakTHYECKUNA ONBIT
paboTHI HAT MPOSKTAMU HITH
HCCIIEIOBAHUSIMH B 00J1aCTH
NPUKIATHONW U KOMIIBIOTEPHOM
MaTEeMAaTHKH, BKIIOYasl y4acTHe
B KOHKYpCaX, OJMUMINAAaX WIH
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HayYHBIX MMyOJIUKALUAX, T/IC
OBUIH pelIeHbl aKTyaJbHbIE I
3HAYMMBIE 3a]]a4l

[K-1.

Crioco0eH omnpeensTh o0Iue
(hOpMBI 1 3aKOHOMEPHOCTH B
JIAHHBIX IPOTYKTOBOM
AHAIUTUKA

[K-1.1.

3HaeT OCHOBHBIE TCOPETUUCCKUE
KOHICIHIMK U IPUHIHUIIbI,
OTHOCHIIMECS K 00J1aCTH
MIPOJIYKTOBOM aHAIIMTUKH, &
TaK)K€e KIFOUYEBBIE
3aKOHOMEPHOCTH U MOJIEJIH,
KOTOpBIE IIOMOI'al0T B aHAJIU3E U
HMHTEPIPETAINU TAaHHBIX

IK-1.2.

YMeeT npoBOIUTH
CHUCTEMAaTUYECKUI aHAIIN3
MPOAYKTOBOM aHAIUTUKH,
BBISIBJISITH U (DOPMYJIUPOBATH
001I1e 3aKOHOMEPHOCTH 1
TEHCHIINH, a TAKXKe IPUMEHSTh
METOABI HCCIICAOBAaHUA 1A
MIOJTyYEHUS] HOBBIX 3HAHUH H
TOHAMAaHUS

[K-1.3.

HMmeeT npakTUUECKUNA OIBIT
paboThI B 001aCTH MPOLYKTOBON
aHAJINTHKH, BKIIOYAs yJacTHe B
Hay4YHBIX IIPOEKTaX,
UCCIIEIOBAHUSX WIN
MPAaKTHYECKUX 3a/IaHUSX, T1e
OBLTH BBISIBIICHBI M OITHICAHBI
obmye GopMbl U
3aKOHOMEPHOCTH

[K-3.

Crioco0eH pemaTs 3a1a9u
npodeccnoHaIbHOM
JIeITEIbHOCTH B 00JIaCTH
HPOIYKTOBOH aHATUTUKH,
(opMyIHpOBaTh Pe3yIbTaThI
aHaJIn3a U BBIABJIIATH
IMMOCJICACTBUA MMOJTYYCHHBIX
JAHHBIX JUTS IPUHATHS
000CHOBaHHBIX pEIICHUH U
OINITUMH3AalU IIPOJYKTOB

[IK-3.1.

3HaeT METObl U UHCTPYMEHTBI
MIPOAYKTOBOM aHATUTUKU

[K-3.2.

YMeeT NpUMEHSTh
aQHAINTHYECKUE HHCTPYMEHTHI H
[porpaMMHOE oOecTieueHne s
00paboOTKH U BU3yaTH3alluH
JIAHHBIX, & TAKKE
(bopMyIHpOBaTh BHIBOIBI HA
OCHOBE ITPOBEJICHHOTO aHAIN3a

[K-3.3.

Hmeer ombIT paboThl HAZL
peabHBIMH IPOCKTaMU B
00J1aCTH MPOTyKTOBOM
AQHAJIMTHKY, BKIIIOYAs aHAJIH3
II0JIb30BATENILCKOTO OBEICHUS
1 ONTHMHU3ALHIO TPOAYKTOB Ha
OCHOBE TIOJYYEHHbIX JaHHBIX

[K-6.

Cnocoben pa3pabaTpiBaTh
MporpaMMHOE O0eCTICUeHUE IS
pelIeHuns IPUKIIAJIHbIX 3371249 B
chepe TPOYKTOBOM aHATTUTHKH

[K-6.1.

3HaeT OCHOBHEBIE S3BIKU
MIPOrPaMMHUPOBAHUS, METOIBI
pa3paboTKu MPOrpaMMHOTO
obOecrieueHus, a TaKkxKe
MIPUHIIUIIBI TPOSKTUPOBAHUS U
APXUTEKTYPBI IPOTPAMMHBIX
CUCTEM, IPUMEHSIEMBIX B
MIPOJTYKTOBOM AHAJINTHKE

[1K-6.2.

YMeeT aHanu3upoBaTh
MIPUKJIaTHBIC 3a]Ia4H,
pa3pabaThIBaTh aTOPUTMBI U
PCAIN30BBIBATL UX B BUIC
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MIPOrPaMMHOTO 00eCIIeUeHUs,
HCIIONB3YS COBPEMEHHEIE
UHCTPYMEHTHI ¥ TEXHOJIOTHH, a
TaK)Ke MPOBOJIUTH TECTUPOBAHUE
Y OTJIAJIKY CO3/IaHHBIX PEIIeHUI

I1K-6.3.

HmeeT nmpakTUUECKUA OIBIT
pa3paboTKH MPOrpaMMHOTO
oOecrieyeHus B paMKax
peaybHBIX IPOEKTOB, BKIFOYAs
ydJacTHe B KOMaH/ax, e Opum
YCHEIIHO PeaTn30BaHbI
peuIeHus U1l KOHKPETHBIX
MPUKJIAIHBIX 33139
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3. TemaTu4yeckuii mjian

Ne TpynoeMKoCTh, aKaTeMUYeCKHE YaChI
n/n HaunmMmeHnoBaHue Qunaz dopya TKY
AyaurtopHas .
pa3aeia THCIUIITHHBI pagora (Texkymui
(Mozy.nst) C K CamocrosiTesb KOHTPOJIb
eMHHAPBI OHTPOJIb Has paGota yeneraemocr)
(mpakTuyeckue
3aHSATHA)

1 OO0yuenue ¢ 10 51 Jomarinue
MOJIKPETUICHUEM IS 3a1aHMs,
OOJBIITHX S3BIKOBBIX Komnmoxsruym
MoJenen

2 Mexanuctuueckas 10 2 51 Jomaraue
WHTEPIPETUPYEMOCTH 3aTaHwMs,

KonnokBuym

3 MynbTUMOaTbHBIE 10 2 52 Jomarrane
OOIIBIINE S3BIKOBEIC 3aaHus,
MOJEIU Konnoksuym
3auem c ouenkoi 2

Hmozo: 30 6 154
Obvem oucyunaunvt (Mooysn) 190
(6 ak. u.)
Ob6vem oucyuniunvl (M00ys) 5
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Nen/m HanMeHoBaHue pa3jesia 1M CUMILVINHBI Conep:xanue TUCHUILTHHBI (MOYJs1) IO TeMaM
(MoayJis)
1 OO0y4eHne ¢ MOAKPeTICHHEM IJIsT OOIBIITNX OCHOBBI METOZIOB O0YUYEHUS C TTOIKPETUICHUEM

SA3BIKOBBIX MOHeﬂeﬁ

Beenenue 8 GRPO

[epenorsie uccnenoBanus 3a npeaeiamu GRPO

AT€eHTHOCTh

MexaHucTrueckas HUHTCPIPECTUPYCMOCTD

OCHOBBI KOHTEKCTHOTO 00yUeHUS
Awnanu3 penpeseHTanuii B Tpanchopmepax
Kay3anbHblli aHaau3 TpaHcopmepa ¥ 0OHAPYKEHHE CXeM

l'unepceru

MOJEIIHA

MyJ'IBTI/IMO,Z[aJ'ILHLIe OOJIBIIIKE SI3EIKOBBIE

MynbsTuMonansasie VLM (0cHOBBI)

ATEHTBI 1 MHOTO3TaITHOE 00yUeHHUE

MupoBble MOJETH

BusyanbHO-513bIKOBBIE MOJIENH IEHCTBUN
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

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

Kaxaplii cTyqeHT B Te4YeHHE BCEro Inepuoja OOydYeHHs MOJydaeT WHAWBUAYATbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXKHOCTh JOCTYIIA K pecypcaM U3 000l TOUYKH, IJIe €CTh MOJKIIOUEHUE K ceTu MHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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

OcHnognas numepamypa:

1. Koy, A. MickycCcTBeHHBINM MHTEIIEKT M KOMITBIOTEPHOE 3peHue. PeanbHbie TPOeKThI 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.

/Jlonoanumensvhasn numepamypa:

1. Aitmen Onbp Awmpu, GPT-4. PykoBonctBo mo wucnonb3oBanuto APl Open Al
MPAKTHIECKOE PYKOBOJCTBO / AiimeH Diib Ampu ; iep. ¢ anri. B. C. SluenkoBa. — Mocksa : [IMK
ITpecc, 2024. - 276 c. — ISBN 978-5-93700-299-0. - Tekcr : nsmekrponnsii. - URL:
https://znanium.ru/catalog/product/2205080.

2. Bapperr, C. ®. Arduin0: HMCKYyCCTBCHHBI MHTEIUIEKT W MAaIIMHHOE OOYyYeHHUE
npaktuyeckoe 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
JEHCTBYIOIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U 0OecreunBarolell MpoBeIeHNEe BCeX
BUJOB JUCUUIUIMHAPHOW M MEXAUCHUIUIMHAPHONW TOATOTOBKM, NPAKTHUECKOW U Hay4dyHO-
HCCJIEIOBATENIBCKON paboT 00ydarouxcsl, IPe1yCMOTPEHHBIX Y4€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPBIE MPECTABIISAIOT CO00M yueOHbIE ayAUTOPUH JJIsl TPOBEIECHUS 3aHATHH
JEKIMOHHOTO THMA, 3aHATHM CEeMUHApCKOro (MPakTUYeCKOro) THIA, TPYIINOBBIX U
UH/IMBUYAJIbHBIX KOHCYJIbTAIUI, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCcTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM pabOoThl M TOMEUICHUS JAJI XpaHEHUS U MPOPUIaKTHYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHnsl yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOeNbI0 U TEXHUYECKHUMH CPEJICTBAaMHU OOy4YeHUSs, CIAyXallUMU JJIs MPEJCTaBlIeHUs y4eOHON
uHpopManru OOJIBIION ayTUTOPUH.

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

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

— MEXaHUYECKUMHU KaJIbKYJIATOPAMU;

— CHeUaI3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAsI IEMOHCTPAIIMOHHOE 000PY/IOBaHHE.
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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 WCHOJB30BAHUS WHBAJTUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKOW C BO3MOKHOCTHIO 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-TEJIEKOMMYHUKAITMOHHOM ceTH «VHTepHeT», 3JIeKTPOHHBIM pecypcaMm (B TOM
YHCII€ ANEKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM NpOQecCHOHATIBHBIM 0azam
JaHHBIX U UH(OOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HanmeHoBaHue mopTaja Cceblika
(u3panms, Kypca, 10KyMeHTa)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OuOIMOTEKA
2. | Basza manneix s | T-crenuanucTos 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 moptan «Poccuiickoe odbpazosanue” | 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

[lepeueHbr WHGOPMAIIMOHHBIX TEXHOJIOTUH, WCIOJNB3YEMbIX IPH  OCYHICCTBICHUU
00pa3oBaTeNbHOIO MpoIiecca 1Mo AUCIUIUIMHE (MOYJI0), B TOM YUCJIE KOMIUIEKT JUIIEH3MOHHOTO
MpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble MpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OpPMaLMOHHBIE CIIPABOYHbIE CUCTEMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnen3nonHnoe / cB000HO
pacnpocTpansieMoe
OnepanHoHHbIE CHCTEMbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIICH3UOHHOE
Server)
bpaysepsbI:
Sunekc.Bpaysep OTEUECTBEHHOE CBOOO/IHO pacIpoCcTpaHseMoe
Google Chrome 3apyOekHOe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHbIe IPUIOKEHHUS:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMIICH3UOHHOE
TeXstudio 3apy0exHoe CcBOOOJTHO PACTIPOCTPAHSIEMOE
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-IPAaBOBBIE CHCTEMBI:
Koncynpbrantllitoc: cipaBouHoO- OTEUECTBEHHOE JHMLEH3UOHHOE
paBoBasi CHCTEMa
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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 mst OTEYECTBEHHOE JIMIIEH3HOHHOE

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
Cucrembl ynpaJjeHusi oudanorpaduyeckoii uHpopmanmeii:

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/1aHHs], KOJUIOKBUYMbI, @ TAK)KE PAa3JIMYHbIC BUJIbI CAMOCTOSATEIbHOU
paboThl O0y4arImMXCs MO 3aJlaHUI0 TPEnojaBaTelisi, HalmpaBJICHHbIE Ha Pa3BUTHE HABHIKOB
npohecCHOHANBHOM JIEKCUKH, 3aKpEIIeHuEe MPAKTUYECKUuX MPOo(hecCHOHATBHBIX KOMIIETECHIIUH,
MOOIIPEHNE UHUITUATHB.

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

Jlns ycrienHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMHM MaTepHajaMM, 4YTOObl MMETh BO3MOXHOCTb AKTHBHO Y4acTBOBaTh 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 Hajg MAOMANIHMMH 33JaHUSIMH BaKHO BHHUMATEIBHO O3HAKOMHUTBCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUsI. PekoMeHnmyeTcs: pa30uBaTh 3aaHusl Ha STaIlbl, YTOOBI
n30exarh TMEperpy3kd W Iydlle yCBOUTh Marepuall. lcrmonb3oBaTh pa3iuyHble HUCTOYHHKHU
nH(popMaIuu, BKIIOYasi y4eOHUKH U OHJIAMH-PECYPCHI, s 00Jiee TIIyOOKOTO TOHUMAaHUS TEMBI.

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

B mnpomecce moAroToBKM K KOJIOKBUYMY HEOOXOAMMO IPOAHAIM3UPOBATH YydeOHBIE
MaTepHalbl, 03HAKOMUBIIMCH C JEKIUSAMM, YUCOHUKAMU W JONOJHUTEIbHBIMH HCTOYHHKAMH,
aKLIEHTUPYs BHHMMAaHHME Ha KJIIOYEBBIX TemaX. PekoMmeHayercs co3aTh CTPYKTYpHUPOBAHHBIE
KOHCTIEKTBI, BBIJIENISAS OCHOBHBIE UJICH, TEPMUHBI  (DOPMYIIBL.

Camocmosmenvruass paboma — paboTa CTYJEHTOB, HANpaBlieHHass Ha YIIyOJIEHHOE
U3y4eHHE OTJCNIbHBIX TEM M BOIPOCOB YUeOHON JUCIUIUIMHBI (MOIYIIS).

B nporiecce camocTosiTenbHOM pabOThI CTYIEHThI B3aUMOAEUCTBYIOT C PEKOMEHJ0BAHHBIMU
MaTepHajaMM P MUHUMAaJIbHOM YYacCTHUHU MperoiaBaTess. 3a1aun CTyIeHTa BKIIOYaloT paboTy
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C KOHCITeKTaMHu JIKIu# (00paboTka TeKCTa), MOBTOPHOE N3yUEHUE YUeOHBIX MaTEPHAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOMOJHUTEILHBIX TEM, BHIMIOTHEHHE yU4eOHO-UCCIIEI0BATEbCKIX
3aJlaHUl U JIpyroe.

Cucrema OLlCHUBAHUSA PE3YJIbLTATOB oﬁyqe}mﬂ no JTUCHUIIJIMHE (MO}IyJIIO)

Kpurepun noJiyyenusi ypoBHsI ¥ OlleHUBAHUS C(POPMUPOBAHHOCTH KOMIIETEHIUI 110
aucuumianue (Mmoay/o) «U30pannsie Tembl ucciaenoBanmnii B UM»

OneHuBaHuE YPOBHSI Yy4EOHBIX JOCTHXKCHHM OOYYArOUIUXCS MO JTUCHUILIHHE (MOIYIIIO)
OCYILIECTBJISICTCS B BUJIE TEKYLIErO0 KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOW aTTECTALlUH.

IIpome:xxyTouHasi aTrecTauMsi 1O JUCIHUIUIMHE (MOIYJIIO) OCYIIECTBISETCS B (dopme
3auema ¢ OYEHKOU, TIPU STOM TIPOBOJUTCS OIICHKA KOMIIETCHIMHA, C(HOPMHUPOBAHHBIX IIO
JMCIUILINHE,

Jnst oleHMBaHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M IMPOMEXKYTOYHOM aTTecTaluu
UCIIONIB3YETCS JIecATUOAIUIbHAS IIKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TPaTUIIMOHHOMN
NATUOAIILHOM IIKAJION caenyouM 00pa3oM, €Ci MHOE HE YKa3aHo B CUIIa0yce NUCHUILIMHBIL:

[MecatudannbHas IlarudamibHas OO0mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLlEHKA OLlEHKA JUCHMILIMHE (MOLYJIIO)
10 OTnaHO CTyneHT MOJHOCTHIO BIAZEET 3HAHHUAMH, W3JIOKEHHBIMHU B
9 OTIUYHO paboueii mporpaMMe, W TIYOOKO OCMBICISET IUCIHUILTHHY
8 OTIMYHO (MOyIB). On CaMOCTOSITEIIEHO u JIOTUYECKU

MOCJIC/IOBATEIbHO OTBEYAET HA BCE BOIMPOCHI, AKIEHTHUPYSI
BHUMaHWE Ha Haubojee BaXHOM. YMEET aHaIM3HPOBATh,
CpaBHHBATb, KJIaCCH(PHUIIUPOBATH, 000011aTh,
KOHKPETHU3HUPOBATH )51 CUCTCMAaTHU3HPOBATH H3y‘ICHHI>II>'I
Marepual, BbIICISS KIFOUCBHIC MOMEHTHI M yCTaHaBJIHBAs
MPUYMHHO-CIICACTBEHHbIE  CBs3M. UeTko  (opMyampyeT
OTBETHI, YBEPEHHO MHTEPIIPETUPYET PE3YJIbTAThl AHAIU30B U
JIPYTHX WCCIICOBAHHMA, a TAK)KE PEIIacT CIIOKHbBIC 3aadqH.
CTyJIeHT XOpoIIO 3HAaKOM C METOJAaMH HCCIIeIOBaHuS,
HGOGXO)II/IMLIMI/I JUJIS HpaKTH‘IeCKOﬁ ACATCIIBHOCTHU, U YMECT
CBSI3BIBATh TEOPETUYECKHE ACTICKThI JUCIUILIMHBI (MOIYJIS) C
NPaKTHYECKUMH 3a/[a4aMH.

7 Xopomo CryneHT oOnamaeT 3HaHUAMH HpPEIMETa MOYTH B MOIHOM
6 Xoporo o0BbeMe paboueii MporpaMMBbl U CAMOCTOSITEIBHO, JIOTHIECKU
MOCJIeIOBAaTeIbHO ¥ BCECTOPOHHE OTBEYAET Ha BCE BOIIPOCHI,
aKICHTHPYS BHUMaHHE Ha HauOojee 3HAYMMBIX MOMEHTaX.
OH ymMeeT aHaIM3upOBaTh, CPABHUBATH, KIACCH(DUITUPOBATS,
000011aTh, KOHKPETU3UPOBAaTh M  CHUCTEMAaTHU3UPOBATH
U3YYEHHBIH MaTepHall, BBIACISS €ro KIIOYEeBbIe aCIeKThl U
yCTaHaBJINBas PUYUHHO-CIIEICTBEHHBIE CBSI3U.
DopMyIUpyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETHPYET
pe3yJIbTaThl aHAIM30B M JIPYTHMX MCCICIOBAaHHMM, a TaKkKe
pelraeT CIoKHBIE CUTyallHOHHBIE 33/1aui. CTyIEHT XOpOIIOo
3HAKOM C METOJIaMH HCCIIEAOBaHHS, HEOOXOIMMBIMHU JIJIs
NPaKTHYECKOW  JCATEJIBHOCTH, W  YMEET  CBSI3bIBATh
TEOPETHYECKUE AaCIeKThl MpeAMeTa C MPaKTUYECKHMHU

3aJavyaMHu.
5 VnoenetBoputenbHo| CTyAeHT o0yiagaeT 0a30BbIMH 3HAHMSMH 10 JUCIUILIMHE
4 YV 10BIETBOPHTENEHO (Momyio0), HO HCIIBITHLIBAET TPYIHOCTH pu

CaMOCTOSITETIbHBIX ~OTBETaX M HCIOJIB3YET HETOYHBIE
¢dopmynupoBku. B Xome 0TBETOB OH JOMYyCKaeT OLIMOKH,
Kacaroluecst cyTd BompocoB. CTYAEHT CIIOCOOEH pemaTh
TONBKO Camble TPOCThIE 3aJa4d M BJaJeeT JIUIb
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JMecatubamnbHas IlarudaibHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OLICHKA OLICHKA AUCHHILINHE (MOLYJII0)

MHWHHUMAJIbHBIM Ha60pOM MCTOJO0B UCCJICIOBAHUAA.

3 He cnan CryneHT He oBIafienn 00sS3aTEIHPHBIM MHHAMYMOM 3HAHHHA

2 He cnan 0 TIPEAMETY ¥l HE MOXKET OTBETHTH Ha BOIPOCHI, JaXKe €CIIN

1 He caan MpenoaBaTenb  3aJacT JIONOJHUTEIbHBIC  HABOISIINE
BOIIPOCHI.

Huctmmuimaa  (moxyne) «M30panHble TeMbl uccienoBanuii B MH» omeHuBaercs
clenyromumM oopa3om:

AKTHBHOCTB Bec | KounuectBo Onucanue
Homaraue 3aganus | 30% 12 Habop 3ama4 mo reMaM Heaenu
KonnokBuymbt 40% 2 Y CTHBIE OTBETHI Ha BONIPOCHI, CITUCOK KOTOPBIX H3BECTCH
CTYZCHTY 3apaHee
3auer ¢ oleHKOn 30% 1 [IucemeHHast uau ycTHas paboTa Ha/T 3aJaHIEeM, HAPaBJICHHBIM
Ha OPOBEPKY MNOJTYUCHHBIX 3HAHUW 1 HABBIKOB 11O JUCHHUILINHC
(Momymo)

@opmyJia pacuéTa UTOrOBOH OleHKH MO AucHUNIuHe (Moay/o) «U30paHHbie TeMbl
ucciaenosannii B UN»: «0,3 x cpennee 3a nomamnue 3aganus + 0,4 X cpegHee 3a KOJIOKBUYMbI
+ 0,3 X 3a4eT ¢ OLICHKON».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIHUXCS 110 JMCHHUILINHE (MO1YJIIO0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS

Jlomamnee 3aganue 1.

3ananmne:

1. Kparko ommcats pazmuuus mexay SFT, RLHF u GRPO (uenu, ontumusupyembie
GyHKIIMH, TpeOOBaHUS K JAHHBIM).

2. PeammzoBarh ynpowméHHbli RL-naiinnaitn (wanpumep, PPO umun GRPO-nono6nyro
cXeMy) JuIst HeOOJIbIION S3bIKOBOM MOJIENIN MJIM CUMYJIUPOBAaHHOM reward-Moemnu.

3. IlpoananusupoBatrh BiusHUE reward-GpyHKIMN Ha noBeneHue mozaenu (reward hacking,
CTaOUIIBHOCTH 00YYEHUS).

4. TIpennoxuth pacumpenue 3a npenenamu GRPO (manpumep, multi-objective reward,
self-play, RLAIF).

5. Kparko omnucars, kak RL Brnusier Ha arenTHOCTs LLM.

JlomamHee 3aganue 2.
3ananmne:
1. IlpoBectn ananmu3 in-context learning Ha HeOONBIIOW MOJENU (HAPUMEP, CPABHUTH
TIOBEJICHHE C pa3HBIM YHCIIOM IPUMEPOB B prompt).
2. HccnenoBaTh BHYTPEHHUE MPEICTABICHUS:
o u3Bieub hidden states;
« Bu3yanusuponats ux (PCA/UMAP);
e CPaBHHUTH CIIOH.
3. IlpoBecTu mpocToii Kay3albHbIH aHATU3:
« ablation oTnenpHBIX attention-roJioB WM HEHPOHOB,
e OIICHUTH BIIMSIHUE HA TMPE/ICKa3aHue.
4. OnucaTh KOHIIEMIIHUIO circuit discovery.
5. Kparko 00bacHUTH poib hyper networks B Motu(puKauy BeCoB.
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JlomamHee 3aganue 3.

3amanmue:

1. Ommucats apxutektypy VLM (fusion-moaxozm, cross-attention, alignment).

2. Peanu3oBath TPOCTOH MyJIbTUMOMANBHBINA malriaia (Hampumep, CLIP-momobHOe
BbIpaBHUBaHKE Win VLM-undepenc).

3. O6bscauth Multi-step training (pretraining — alignment — instruction tuning).

4. Paccmotpets konneniuio World Models u ux poss B maHUpOBaHUH.

5. Omucatp Vision-Language-Action mozxens u npumep e€ npuMeHeHus (podoTuka Win
embodied Al).

[IpuMepHbIe BONPOCHI K KOJUIOKBHYMaM
KosnokBuym 1.

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

2. Ilouemy SFT HenmoctaToyHO /1 BbIPAaBHUBaHMS MOJENIM [0/ YEIOBEYECKHE
npeaAnoyTeHus?

3. Kak ¢opmanusyercs 3amaua RL g sa3bikoBOi Monenu (COCTOsHUE, JIEHCTBHE,
Harpazna)?

4. B uém paznuuue Mexay policy-based u value-based merogamu B kontekcte LLM?

5. Kak paboraer PPO u nouemy on cran crangaprom B RLHF?

6. Kakue npobiaemsl PPO nposiBisitoTcst ipu 00yueHUH OOJbIINX S3bIKOBBIX MOJIEIEH?

7. B uém kmoueBas uaes GRPO u xakue orpannuenuss PPO on neiTaercs npeononers?

8. Kak crpoutcs reward model u kakue MCTOUHMKY TaHHBIX I HEE UCTIONB3YIOTCS?

9. Kakue pucku cBsizansl ¢ reward hacking?

10. Yro Takoe KL-perynspuzarnus u 3auem ona Hy>kua B RLHF?

11. TMouyemy obyuenue RL must LLM moxet ObITh HeCTaOMITBHBIM?

12. Yro Takoe off-policy u on-policy o6ydenue, u uro yaiie ucronb3yercs B RLHF?

13. Kaxk multi-objective reward BiusieT Ha TOBEACHUE MOJICITH?

14. B uém paznuuue mexay RLHF u RLAIF?

15. Kak RL ycunuBaet areHTHOCTb MOJIENH?

16. Kakue orpannuenust RL-noaxonoB npu o6yuenuu LLM cymiecTByroT ceroaus?

17. Kak macmrad mojaenu Biuset Ha 3pdextuBHOCTh RL?

18. Kakue cymectBytoT ansrepHatuBsl RL s alignment?

Koanoxsuym 2.

1. Yro Ttakoe mechanistic interpretability m uem oHa oTauyaeTcs oT POSt-hoc
UHTEpIpeTanun’?

2. Tlouemy Tpancdopmepsl AEMOHCTPHUPYIOT in-context learning 6e3 0OHOBIEHHS BeCOB?
Kaxwue rumnore3s! 00BsICHSIOT pUpoy in-context learning?
Kaxk pacnpenenstorcst QyHKIIMHA MEXKIY CI0sIMU TpaHnchopmepa?
Yro takoe attention head specialization?
Kakmne meTonpl MCHONB3YIOTCS UId aHalu3a BHYTpeHHHX mnpezactasieHuit (hidden

ok w

N

states)”
UYro mokazeiBaeT PCA/UMAP-ananu3 cKpbIThIX COCTOSTHUI?

UYro Takoe probing-kiaccuUKaTOphl U KaKue y HUX OrpaHUYCHUS?
Yro Takoe causal tracing?

10. B uéwm unes ablation-ananusa?

11. Yto Takoe circuit discovery B Tpanchopmepax?

12. Kakue npumepsl 00HapyKEHHBIX circuits H3BECTHBI B TUTEparype?
13. Kak attention BirsieT Ha GOPMUPOBAHUE JIOTHTOB?

14. Yro Takoe feature superposition?

15. Kak polysemantic neurons yCIOXHSIOT HHTEPIPETAIIAIO?

© o~
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16. Yro Takoe activation patching?

17. Kak MOHO BBISIBUTh IPUYUHHO-CJICJICTBEHHBIE CBA3U BHYTPU MOJEIN?

18. Yto takoe hyper networks u kak OHU MOAU(PHUITUPYIOT BECa OCHOBHON MOJIeIN?
19. Kakue orpannueHus u pucku ectb y mechanistic interpretability?

KoanokBuywm 3.

1. Yro Takoe MyJIbTHUMOATbHAS MOJIC]Ib M UM OHA OTiu4YaeTcs ot unimodal?

2. Kakwue cymecTByrT crmocoOsl 00bemnHeHnst MojanbHocTel (early fusion, late fusion,
cross-attention)?

3. Kak ycrpoena apxurexkrypa CLIP?

4. Yro takoe alignment B MyJIbTUMOJAJIbHBIX MOAETISIX ?

5. Tlouemy contrastive learning a¢dextusen ms vision-language 3amau?

6. Kax mpoucxomut o6ydenne VLM Ha GonbImx Maciiradax JaHHBIX?

7. Yro Takoe instruction tuning B MyJIbTUMOJIaJIbHBIX MOJCIISIX?

8. Kakue ocodbenHOoCTH BO3HUKAIOT Ipu multi-step training?

9. Yro Takoe hallucinations B8 VLM u moyemy OHU BO3HHUKAIOT?

10. Yro Takoe world model B KOHTEKCTE areHTHBIX CUCTEM?

11. Yem world model oTinuuaercst oT 00BIYHOTO SHKOAEpA CPEIbI?

12. Kaxk world models ucrionb3yrores 1uis IIaHAPOBAHUS?

13. UYro Takoe embodied AI?

14. Yewm Vision-Language-Action (VLA) moxenu otimyatorcst or VLM?

15. Kakue KOMIIOHEHTHI BKIIIO4YaeT apxurekrypa VLA?

16. Kakue manusie Tpedyrotcs s o0yuenns VLA-moneneii?

17. Kakue MeTpuKH MPUMEHSIFOTCS 7151 OLIEHKU MYJIbTUMOATBHBIX MOJIENIEH?

18. Kakwue ocHOBHBIE OTPaHUYCHHUS MYIbTUMONANBHBIX LLM cyimecTBytoT ceroiHs?

19. Kakue HampaBieHUs pa3BUTHS MYJIbTUMOJAIbHBIX U ar€HTHBIX MOJIENEH CUMTAIOTCS
HauboJee NepcrneKTUBHBIMU?

3apaHus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO JUCHUILIHHE (MOAYJII0)

Ne 3ananue OtBer Komnerenumst

n/n

1. Kak ontummsupyercs neneBast QyHKIUS B METO/JIE Yepes rpynnoByro OIlK-1
GRPO? OTHOCHUTEIIFHYIO MTOJINTUKY

2. Kakast OubnmuoTeka nomyssipHa Juist TransformerLens [K-1
MEXaHUCTUYECKOW HHTEPIPETAIN?

3. Kakast MeTpuKa OLleHMBAET YCIIEUIHOCTD 33141 Task Completion Rate [1K-3
areHTa?

4, Kaxoit aTuueckuii pucKk BOZHUKAET MPHU HexonTponupyemblie YK-6
ABTOHOMHOCTH areHTa? JICHCTBUSI

5. Kak oOecrieunBaercst 0€301aCHOCTH BBIBOA BxogHO# 1 BBIXOIHOMI [1K-6
areHra? bubTp

6. Kaxk 3anmceiBaetcst hopmyina BHUMaHUS B Attention = OIlK-1
Tpanchopmepe? \softmax(\frac{ QKT }{\sqr

H{d}hHV
7. N3 xakux 6510K0B cocTouT apxurektypa LLaVA? BusyanbHblil 3HKOAED, [K-1
npoekrop, LLM

8. Kakoli MmeTos ucronb3yeTcs Ui Kay3aiabHOTO Activation Patching I1K-3
TpaccUpOBaHuUs?

9. Kaxoii pruck HeceT cMenleHue B VYcunenue CTepeoTUIIOB YK-6
MYJIbTUMOJANIBHBIX JAHHBIX?

DNEeKTPOHHBIA JOKYMEHT



10. Uro 3aTpynnset nerwiod VLM Ha edge Brruucnurensnas [K-6
ycTpoicTBax? CJIO’)KHOCTh

11. Kakoli cioit coennHseT BU3yaabHble U TEKCTOBBIE JIuHenHbIi IPOEeKTOp OIIK-1
SMOe IuHru?

12. B gem nmpeumymiectso GRPO nepen PPO? OTCyTCTBHE MOJIEITH IIK-1

KpPHUTHKA

13. Kak onenuBaetcs rammronuaanus B VLM? Factuality Score [1K-3

14, Kt0 oTBewaeT 3a BeipaBHMBaHue Moaenn B RLHF? | Pa3paboTumk u Biamenen YK-6

15. Kak peanmuzyercst 6ezonacnocts B RLHF? Orpannuenus B QyHKIMN [1K-6

Harpajsl

16. Uto mpeackaspiBaeT MOIETh BO3HATPAKICHUS B YenoBeueckue OIIK-1
RLHF? [IPEATOYTCHUS

17. [ 4ero uCnonb3yrTCs TUIIEPCETH B I'enepanus Becos Ipyrou [K-1
WHTEpHIpeTanun’? CeTH

18. YTo mporHo3upyeT MUpPOBast MOJIEIb B JIATEHTHOM Crremyroree coCTOSTHIE IK-3
MpOCTpaHCTBE? cpenbl

19. Kakoli puck mpuBaTHOCTH HECET BoccranoBienue qaHHbIX YK-6
WHTEPIPETUPYEMOCTD? o0y4eHus

20. Kak oOnHapyxuBaeTcs npetich kadecTBa areHra? MOHHTOPUHT METPHUK [1K-6

POM3BOAUTEIEHOCTH

DNEeKTPOHHBIA JOKYMEHT
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