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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma nucuuruHbl (Momyisi) «M30panHble Tembl ucciaenoBanuii B M»
COCTaBJIEHA B COOTBETCTBHH C (hefepabHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHus — MarucTtparypa mno HampasieHutro 02.04.01 Marematuka u
KOMIIBIOTEPHBIE Haykd, mpoduiab MeToasl UCCIECIOBaHWK B MAIIUHHOM OOYYCHUH,
YTBEP)KJICHHBI TpPUKa3oM MUHUCTEpPCTBA HAyKM U BbIcIiero oOpaszoBaHus Poccuiickoi
Oenepannu Ne 810 ot 23.08.2017 rona.

N3yuenne aucrumauael (Moayns) «M30panHbie TeMbl uccienoBanuii B M» mo3BomsieT
CTyJEHTaM OBITh B Kypce MOCIEeIHUX JOoCTHKeHHM B o0nactu MU, 94To KpUTHUECKH BaXKHO JJIST KX
npodeCCHOHATBLHON MOArOTOBKU U KOHKYPEHTOCTIOCOOHOCTH Ha phIHKE Tpyaa. Kpome Toro, oHO
CIOCOOCTBYET PA3BUTHUIO0 KPUTHUYECKOTO MBINUJICHUS U MHHOBAIMOHHOTO MOJIX0JIa K PEIICHUIO
CJIOXKHBIX MPOOJIEM, YTO SBISETCS KIIFOUEBBIM JIJISl YCIEIIHON Kaphepbl B OBICTPO MEHSIOMIEMCS
TEXHOJIOTHYECKOM MHDE.

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

Hacrosmas nucuumninnaa (MOAysb) BKIIOUYEHA B YU€OHBII TUIaH MO TPOrpaMMe MOATOTOBKU
maructpatypsl mo HampaBienuro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
MeTtoapl MccneAoBaHUN B MalIMHHOM OOyY€HHMM M BXOJUT B BapHaTHBHYIO 4YacTh bioka 1,
dbopMupyeMyro yyaCTHUKaMH 00pa30BaTeIbHbIX OTHOIIEHUH KaK TUCIUILINHA IO BEIOODY.

Hucnurnuna (MOyJb) 3ydaercst Ha 2 Kypee B 4 cemectpe. JlocTymnHa asist MpOX0XKACHUS PU
YCIIOBUU YCITCIIHOTO 3aBEpIICHUS JUCHUILTHHBI (MOAynsi) «OOpaboTka €CTECTBEHHOTO S3bIKa
(Natural Language Processing)».

Heapb u3yyeHus: AUCHUMILVIMHBI (MOAYJINA): YIIIyOJIeHUE 3HAHUM CTYJIEHTOB O COBPEMEHHBIX
METO/aX U TEXHOJOTUAX UCKYCCTBEHHOI'O MHTEJUIEKTA, Pa3BUTUE HABBIKOB UX IMPUMEHEHUS AJIs
pELIeHUs aKTyallbHBIX 33]1a4.

3agaun n3y4eHus: JMCHUILIHHBI (MOAYJISA):

— U3YYUTb TEOPETUUYECKUE OCHOBHI (DopManin3anuu mpooaeM B 00JIaCTAX BEIpABHUBAHHUS
W, MexaHHCTHUYECKOW WHTEPIPETUPYEMOCTH U MYIbTUMOAAIBHBIX OONBIINX
S3BIKOBBIX MOJIEIIEH;

— MPOAaHAIN3UPOBATh TEKYILIME BbI30BbI W OyaylllMe HalpaBlIEHUs] pa3BUTUS B
yKa3aHHBIX 00J1aCTAX UCKYCCTBEHHOTO MHTEIUICKTA,

— OCBOUTh METOJIbl pealu3aluyd W BaIMJAlUUMU PE3yJbTaTOB MCCIEAOBAHUN B
3aBUCUMOCTH OT ITOCTABJICHHBIX LIEJIEH;

— pa3paboTaTh HaBBIKM MporpaMMmHupoBaHuss Ha Python 11 sSKcrepuMeHTOB ¢
reHepatuBHbIMU MojiensiMu MU, Bkitodast oOyueHue u npoBepKy;

— HAYYUThCS KPUTHUYECKH OIEHWBAaTh aJITOPUTMBI M METOJbI, BBIOMpPATh WX
00OCHOBAHHO U CJIEJUThH 32 HOBBIMU TEHJICHIIUSIMU B TeHepaTuBHOM M.

B pe3yabTare 0cBOCHUS IUCHUILIMHBI (MO1YJIfA) 00YYAKOIUMIACS TOJI5KEH:

3Hamb:

— (opManu3anroo U MaTeMAaTUKy COBPEMEHHBIX METOAOB B CIEAYIOIIUX 00JacTsX:
oOydeHre ¢ MOJKPEIUIeHueM JUIsi OOJIBIINX A3BIKOBBIX MOJIENEH, MeXaHUCTHYeCKast
UHTEPIPETUPYEMOCTh, MYJIbTUMOANIbHbIE OOJIbIINE SI3bIKOBBIE MOJIEIIH;

— Kakue MpoOJIeMbI CYIIECTBYIOT B 3TUX 00JIACTAX CETOJHS, M K KaKUM IpoljaemMam
obnactu uayT B OyaylIeMm;
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— 3HAeT, KaK BaJIMJAMPOBATH TOJYYCHHBIC PE3YJIbTaThl B 3aBHCHUMOCTH OT IIeJied
HICCIIENOBAHUM,

ymemu:

— peanu30BBIBATH METOJIBI B CIeAYIOMIX 00nacTsax: OO0ydeHHe ¢ TOJKPEIUICHUEM st
OOJBIINUX  S3BIKOBBIX  MoOjeled, MexaHucThuueckass HWHTEPIPETUPYEMOCTbD,
MynbTMOIaIbHBIE OONBIIINE S3LIKOBBIE MOJICIIH;

— UCKAaTh peUICHUs Uil peaan3allui;

— TMcaTh KOJA JUIsl SKCIIEPUMEHTOB — Kak Uil OOy4YeHHsS MOJEeNeH, Tak W I uX
BaJHJALMU.

é1a0ems:

— A3BIKOM IIporpammupoBanusi Python m HaBblkOM paOoThl ¢ OMONIMOTEKAMHU IS
reneparusHoro 1U;

— HAaBBIKOM KPUTHUYECKOI'0 aHaJlM3a pe3yJbTaTOB U 00OCHOBAHUSI BbIOOpA aJITOPUTMOB
U METOJIOB, UCIIOJIb3YEMBIX B IIPOEKTE;

— HaBBIKOM caM000pa30oBaHus (CIEAUTH 32 HOBBIMU MCCIICAOBAHUSAMY U TCHICHIIUSIMH
B oOnactu reneparuBHoro NUN).
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Kowmmerenmuun, Qopmupyembie B pe3yabTaTe OCBOCHHS JAUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

Komnerennus

Conep:xaHue KOMIETEHIIUN

Nupukarop
KOMIIeTCHLIM U

IlepeyeHnb MIAHNPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
AUCUUIINHE (MOIYJIIO0)

YK-6.

Crocob6eH onpenemsaTh 1
pean30BbIBATH IPHOPUTETHI
COOCTBEHHOM JICATEIBHOCTH U
CITOCOOHI e¢
COBEPIIICHCTBOBAHUS Ha OCHOBE
CaMOOIICHKHU

YK-6.1.

3HaeT OCHOBHBIC METOIbI
CaMOOIIEHKH M aHajn3a CBOeH
JIEITENHHOCTH, a TAKKE
MIPUHIIATIBI YIPaBICHHS
BpPEMEHEM U IIeJICTIOIar aHUs

VK-6.2.

YMeeT cTaBUTh peanucTU4HbIE U
JOCTHKUMBIE LI€JIN, OIPEENATh
IIPUOPUTETHI B CBOEH
JESITENbHOCTH, a TAKXKe
pa3pabatTbIBaTh U BHEAPSTH
TUTaHBI 110 COBEPILIEHCTBOBAHUIO
CBOUX HaBBIKOB M KOMIIETEHLIUH
Ha OCHOBE ITOJIy4YEHHOU
CaMOOLICHKH

YK-6.3.

HNmeet npakTUYECKUNA OTIBIT
NPUMEHEHUS] METOJI0B
CaMOOIIEHKH B CBOEH
npoeccnonambHON
JIeSTeIbHOCTH, BKITIOYast
ydJacTve B TPEHUHIax,
CEMHUHAapax U MPOEKTax,
HaIpaBJICHHBIX Ha Pa3BUTHE
TUYHOU 3 (HEKTUBHOCTH U
1poheccuoHaIbHOrO pocTa

OIIK-1.

Crioco0eH HaxoUTh,
(hopMySIUpOBaTh U pPelIaTh
aKTyaJbHBIC U 3HAUUMEIE
MPOOJIEMBI TTPUKIIATHON U
KOMIIBIOTEPHOU MaTEMaTUKHU

OIIK-1.1.

3HaeT OCHOBHBIE METOBI U
IIOJIXO/IbI K PELICHHUIO 33134
IIPUKJIAJHON U KOMIIBIOTEPHOU
MaTeMaTHKH, BKIIOUas
aNrOPUTMBI, MATEMaTHUECKOE
MOJIETTUPOBaHNE U TEOPHIO
ONTHMU3ALNY, a TAKXKE
COBpEMEHHBIE HHCTPYMEHTHI U
TEXHOJIOTHH, UCTIOJIb3yEMBIE B
3TOH 0bsacTu

OIIK-1.2.

YMeeT aHanu3upoBaTh U
($hopMynupoBaTh
MaTeMaTHYeCKHe 3aa4H,
MPUMEHSTH COOTBETCTBYIOIIHE
METO/IbI ¥ AJITOPUTMBI JUTS KX
peIICHUs, a TAKKe
MHTEPIPETUPOBATH U
MPEICTABISITh PE3YJIbTAThI B
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MTOHATHOM M JOCTYIHOM hopme

OIIK-1.3.

HMmeeT npakTUUECKUNA OIBIT
paboTHI HA MPOCKTAMH HITH
HCCIICAOBAHMIMH B 00IaCTH
MPUKJIATHON U KOMITBIOTEPHOU
MAaTE€MAaTHUKH, BKIKOYasl y4acTHE
B KOHKYpCaXx, OJUMIIHAAaX WIH
Hay4YHBIX ITyOJIUKALUAX, T/Ie
OBUIM PEIlICHBI aKTyaTbHBIC U
3HAYNMBIE 3a0a491

I1K-3.

CrnocobeH permaTh 3a1a9u
npoheCcCUOHANTBHOMN
JeSITeIIbHOCTH, GOPMYITHPOBATH
pe3ynbTar, yBUAETh CIEACTBUS
MOJY4YEeHHOT'O pe3ybTara

IK-3.1.

3HaeT OCHOBHBIC IIPUHIUIIBI K
METOJIbI PEIICHUS 3a/1a4

PO eCCHOHATTEHOM
JIEITENBHOCTH, a TAKXKE CIIOCOOBI
¢dhopMynupoBaHUS U
MPECTABIICHUS PE3yIbTATOB,
BKJIIOYasl aHAIU3 TOCIEACTBUHN 1
MX 3HAYUMOCTH B KOHTEKCTE
MPOEKTA

[K-3.2.

YMeeT NpUMEHsTh
MaTeMaTU4ecKue 1
KOMITbIOTEPHBIE METOIBI JJISI
pelieHusT KOHKPETHBIX 3a]1a4,
(hopMynpoBaTh YeTKHE U
000CHOBaHHbBIE PE3yJIbTATHI, a
TaK)Ke aHaJIU3UPOBaTh UX
IOCJIEACTBUS JUIA JaJIbHENUIITNX
JICUCTBUI U pEUIEHUN

[K-3.3.

HNmeet npakTUueCKUil OIBIT B
pelIeHUU IPOQPEeCCUOHATIBHBIX
3a/1a4, BKIIIOYas y4yacTue B
MIPOEKTax, T/ie OBLIH TOTyYeHBI
pe3yabTaThl U
MIPOaHAM3UPOBAHBI KX
CIIEACTBHUSI, YTO CITOCOOCTBOBAIIO
MIPUHATHIO 000CHOBAHHBIX
peuieHuit
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3. TemaTu4yeckuii mjian

Ne TpynoeMKocTh, akageMH4YecKUe Yachl
n/m Ounas ¢hopma
HaumenoBanue TKY
AynuTopHasi .
pa3gena THCHUILINHBI pagora (Texkymui
(Momyust) CamocTosiTen KOHTPOJIb
CemMuHapbI KonTpoan Has padoTa yemesaemocTi)
(mpakTHYecKkue
3aHSATHA)

1 OO0yuenue ¢ 10 51 Jomarinue
MOIKPEIUICHUEM IS 3a/IaHms,
OOIBIINX A3BIKOBBIX Komnmoxsruym
MoJienen

2 MexaHucTudeckas 10 2 51 Jomariame
HUHTEPIPETUPYEMOCTh 3aJlaHus,

Konnoxsuym

3 MynsTUMOJATEHEIE 10 2 52 JloMarHaue
0OJIbIIINE SI3BIKOBBIC 3aJlaHus
MOJIEIH
3auem c oyenKoii 2 Konnoksuym

Hmozo: 30 6 154
O6vem oucyununvt (Mooysn) 190
(6 ak. u.)
Ob6vem oucyunaunvl (Mooyns) 5
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
Neni/mt HaumeHoBaHMe pa3aesia THCHUTIIMHBI Conep:xanue TUCHUATUINHBI (MOIYJIsI) IO TEMaM
(MmoxyJis)
1 OO0y4eHne ¢ MOAKPETICHHEM I OOIBIITNX OCHOBBI METOZIOB O0YUYEHHUS C TTOJIKPETUICHUEM

SI3BIKOBEIX MOJEJIEH

Beenenne B GRPO

ATeHTHOCTh

[lepenoBsie uccnenoBanus 3a npeneiaamu GRPO

MexaHucTH4eCcKass HHTEPIPETUPYEMOCTh

OCHOBBI KOHTEKCTHOTO 00yUCHHS

lunepceru

Awnanu3 penpeseHTanuii B Tpanchopmepax
Kay3anbHblii ananu3 Tpancopmepa ¥ 0OHAPYKEHHE CXeM

MyJ'IBTI/IMO,Z[aJ'ILHLIe OOJIBIIIKE SI3LIKOBBIE

MOJEIIHA

ATEHTBI 1 MHOTO3TaITHOE 00yUeHHUE
MupoBbie MOJIEeIH

MynbsTumoznansasie VLM (0CHOBBI)

BuzyanbHO-3bIKOBbIE MOJENH I€UCTBUI
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii CcTyqeHT B TEYEHHWE BCEro IepHoAa OOydeHHUs NOJIy4aeT HHIWBUAYaTbHBINA
HEOTPAHMUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON  CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeIesaMHy.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. UctpatoBa, E. E. Cuctembl MCKYCCTBEHHOIO HMHTEJUIEKTAa U MAIIMHHOE OOY4YEHHE :
yuebnoe nocobue / E. E. Ucrparosa, E. H. Anronsau. - HoBocubupcek : U3n-so HI'TY, 2025. -
64 c¢. - ISBN 978-5-7782-5504-3. - Tekcr : omektponnsii. -  URL:
https://znanium.ru/catalog/product/2244486.

2. bananos, A. H. MamuHHOoe 00y4yeHue 1 UCKyCCTBEHHbIN nHTe/uekT. Kak 3Tto paboraer :

npaktudeckoe mocooue / A. H. bamanoB. - MockBa : AreHTCTBO 3JIGKTPOHHBIX HW3JaHHN
«MuaTepmennaropn, 2025. - 111 c. - ISBN 978-5-91349-128-2. - Tekcr : anmekrponHsbIi. - URL:
https://znanium.ru/catalog/product/2238153.

Jononnumensnan numepamypa:

1. Boponos, M. B. Cuctembl UCKYCCTBEHHOTO MHTEJUICKTA | YUYCOHUK U MPAKTUKYM JIJIst
cpenHero npodeccrnoHanbHOTO 00pa3zoBanus / M. B. Boponos, B. U. [Tumenos, 1. A. HebaeB. —
2-e wu3m., mnepepad. u gom. — MockBa: W3marensctBo FOpaiit, 2026. — 268 c. —
(ITpodeccronansrnoe obpazoBanue). — ISBN 978-5-534-17699-5. — Tekct : 3neKTpOHHBIH //
OopazoBarenpHas miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/590238.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYOLICH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleuBaroleil MpoBeieHHe BCeX
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHOW TIOATOTOBKM, MMPAKTHYECKOW U Hay4dHO-
HCCJIEIOBATENBCKON paboT 00ydarouxcs, MPeayCMOTPEHHBIX Y4EOHBIM MJIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKUMOHHOTO THWMA, 3aHATHM CEMHUHApCKOro (MPakTUYECKOro) THMA, TPYIIOBBIX U
WHIVBUAYAJIBHBIX KOHCYJIbTALIMM, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTECTALUH, 4 TAKKE
MOMEIIEHUS Il CAMOCTOSATENBHOM paboThl U MOMEIIEHUS Il XpaHEHUS U MPO(UITAKTUIECKOTO
oOciy>xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOyUYeHHs, CIy>KallMMH JUIs MpEeACTaBICHUs ydeOHOU
uH(popMaluu 60JIbIION ayIUTOPUH.

N3yuenne AucumInHbl (MOIYIs) 00eCTIeYMBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUUYECKUMHU KaJIbKYJIATOPAMU;
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https://znanium.ru/catalog/product/2244486
https://znanium.ru/catalog/product/2238153
https://urait.ru/bcode/590238

— CHeUaIn3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAsl IEMOHCTPAIIMIOHHOE 000pYyI0BaHHE.

[TomereHust 151 CaMOCTOSITEIIBHON pabOThl 00YJaIONMINXCsl, B TOM YHCIIE TPUCTIOCOOTICHHBIC
JUISL MCTIONb30BaHMs MHBAJIMIAMH M JIMLIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMH 3J0POBBS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHeM  JIOCTyNa B OJEKTPOHHYIO  MH(POPMALMOHHO-OOpPA30BATEIBHYIO  CPEdy
YHusepcurera.

OOyuaromumcsi MpeaocTaBiIsieTcss JOCTyn (B TOM 4YHCIE YAAJCHHBIM) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YyHClie AJNEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM NpodecCHOHaIbHBIM 0a3zaM
JTAHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM):

Ne HauMeHnoBaHue mopraJa Ccblika
(u3nanms, Kypca, 10KyMeHTa)
1. Hayunas snextponnas 6ubnuoreka elibrary.ru https://elibrary.ru/defaultx.asp
OnOIMoTeKa
2. | baza manueix g | T-crenuanucTos https://habr.com
3. | Basa mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuansHbli calT MUHUCTEPCTBA HAYKU H https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccuiickoit @enepariim

5. | ®enepanbusiii mopran «Poccuiickoe oopazoBanue” | https://www.edu.ru/
6. | Mudopmanunonnas cucrema "Exannoe okHo nocrymna | http://window.edu.ru/
K 00pa3oBaTensHBIM pecypcam”

7. | Enunas xosnekuus nudpoBsix odpaszoBatenbhbix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

[lepeueHr MH(OPMALIMOHHBIX TEXHOJOTHM, MCHOIB3YEMBIX IPH  OCYIIECTBICHUU
00pa3zoBaTeNbHOrO MpoIiecca 1Mo AUCIUTIINHE (MOIYJI0), B TOM YUCIIE KOMIUIEKT JTUIIEH3MOHHOTO
IpPOrpaMMHOTO  OOecleyeHus, COBPEMEHHble mpodeccuoHanbHble 0a3bl  JaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

HaumenoBanmne 110 IIpoussoacreo JInuen3nonHoe / cB0GOIHO
pacnpocTpansiemMoe

OnepanyoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMLEH3UOHHOE
Server)
Bpay3zepsbI:
SAunexc.bpayzep OTEYECTBEHHOE cBOOOJTHO pacTpoCTpaHsIeMOe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
Od¢ucHble NPUIOKEHUA:
Microsoft Imagine (Visio, OneNote) | zapybexHoe JIMIIEH3HOHHOE
TeXstudio 3apyOexHOoe CBOOOJTHO PACIIPOCTPAHAEMOE
Adobe Acrobat Reader 3apyOexkHOe CBOOOHO pacIpoCTpaHsIeMOe

IIporpamMmmHoe obecnieyeHne VIS IVIAHNPOBAHMUSA M YUeTa BpeMEHM:

Toggle app ‘ 3apyOeKHOe ‘ CBOOOHO PaCIPOCTPAHAECMOE
CucreMbl YIPaBJIEHUS IPOEKTAMM:
Microsoft Imagine (Project) | sapy6esroe | muuensuonnoe
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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/

CucreMbl ynpapjeHusi 6a3aMu JaHHbIX:

Microsoft Imagine (SQL Server) \ 3apyOexHoe JULEH3UOHHOE

Cucremsl pe3epBHoro konupoanusi (backup):

Acronis Backup Advanced for 3apy0exHOe JIMIEH3HOHHOE

HyperV

CnpaBo4YHO-NIPaBOBbIE CHCTEMbI:

Koncynprantllmtoc: cipaBo4HO- OTEUYECTBEHHOE JIMLIEH3UOHHOE

MpaBoOBasi CUCTEMa

CpencrBa aHTHBHPYCHOI#i 321U THI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIUIEH3HOHHOE

ousneca CranmapTHeIid Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apyOexHOe CBOOO/THO PACTIPOCTPAHICMOE
Bash (Unix shell) 3apy0exHOe CcBOOOIHO PACIIPOCTPAHIEMOE
Anaconda 3apyOexxHOe CBOOOIHO pacIpocTpaHsIeMoe
Robotic Operating System 3apy0exHOoe CBOOO/THO PACIPOCTPAHSIEMOE
CopelliaSim 3apyOexHOe CBOOO/THO PACIPOCTPAHIEMOE
Google Colaboratory 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
IMakeTsl NPOrpaMMHBIX CPEICTB H OMOINOTEK:

AutoPsy 3apyOekHOE CBOOOIHO PaCIpPOCTPaHAECMOC
Interactive Disassembler (IDA) 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Cucremsl ynpasJieHusi 0udaunorpadguyeckoii nuHpopmanmeii:

Zotero ‘ 3apyOeKHOE CBOOOIHO PacCIpOCTPaHAEMOE
CepaBuchl U Ci1y:KObI:

Bind 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
Docker 3apyOekHOE CBOOOHO PaCIpOCTPaHAECMOC

7. MeToauuyecKHe 1 OlleHOYHbIE MaTepHuaJibl
MeToanyecKkue YKazaHud AJad 06yqamumxcs1 110 OCBOCHMIO JHCIHUIIJINHBI (MO)ly.]'[ﬂ)

B nmpouecce nzydyenust aucuuriinasl (Moayns) «M30pannbie Tembl uccnenoBanuii B U » B
paMKax TEKYIIEro KOHTPOJS YCIeBAaeMOCTH HCIIONB3YIOTCA TaKhe BUIbI Y4eOHOH paboThl, Kak
CEMMHAaphl, JOMAIHUE 3aJaHUsl, KOJUIOKBUYMBI, a TAKXKE Pa3JIMUYHbIE BUIbI CAMOCTOSATEIIHLHON
paboThl O0yyarImMXcs MO 3aJaHUI0 TPENoJaBaTelisd, HalpaBJICHHBIE HA DPA3BUTHE HABHIKOB
MpOoECCUOHAIBHON JIEKCUKH, 3aKPEIUICHUE MPAKTHYECKUX MPOGeCcCHOHAIBHBIX KOMITETEHIIUH,
MOONIIPEHUE NHULIUATHB.

Cemunap — 310 hopma y4eOHOU NEeATeNTbHOCTH, MPOBOAMMAs B yUeOHOM 3aBEJICHHUH IO
PYKOBOACTBOM TMpEMojaBaTeisi, TI/A€ CTYACHTbHI AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKHX 3aJaHUsIX U APYruX (popmax B3aMMOACHCTBHS.

Jlist ycrienrHoi MOATOTOBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOM
3aHATHSI ¥ OCHOBHBIMH MaTepuajaMH, 4TOObI MMETh BO3MOXKHOCTH AaKTHBHO Y4YacTBOBaTh B
ob6cyxaeHnu. Takke MOJIe3HO MOATOTOBUTH BOMPOCHI M UJIEH I OOCYXIACHUS, YTO TTOMOXKET
rI1y0Ke MOHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Jlomawnee 3a0anue — HabOp 3a/1a4 1O TEMaM HEJIEIIH.
HpI/I pa60Te HaaQ AOMAIlHUMU 3aJaHUsIMM BaXHO BHUMATCIIBHO O3HAKOMUTHBCA C
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TpeOOBaHUSIMU U CPOKaMU BBINOIHEHUs. PekoMeHayeTcss pa3ouBaTh 3aaHusl Ha STaIbl, YTOOBI
n30ekaTh MEPerpy3kd W JIydllle yCBOUTH Marepuai. lcrosb30BaTh pa3iUyHbIE HCTOYHUKHU
uH(OpMaLKK, BKIIIOYasl YUeOHUKH U OHJIAWH-PECYpCHl, Ui 0osee Tiy00KOro MOHUMAHUS TEMBI.

Konnoxeéuym — ycTHBIE OTBETHI HA BOIIPOCHI, CITUCOK KOTOPBIX U3BECTEH CTYJICHTY 3apaHee.

B mpouecce moAroToBKM K KOJUIOKBUYMY HEOOXOAWMO TMPOAHAIM3UPOBATH Yy4eOHBIE
MaTepualibl, 03HAKOMUBIINCH C JICKIHSIMHU, YI€OHUKaMH W JIONOJHUTEIbHBIMU HCTOYHHKAMH,
aKICHTUPYsd BHUMAaHUE Ha KIIOUEBBIX TeMax. PekomeHmyeTcsi co3laTh CTPYKTypHpPOBaHHBIC
KOHCIEKTHI, BBIJICIISISI OCHOBHBIE UJI€H, TEPMHUHBI U (POPMYIIBIL.

Camocmosmenvruass paboma — paboTa CTYIEHTOB, HAIpaBlieHHas Ha YIIIyOJIEHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYIs).

B mipotiecce camocTosITebHOM pabOThI CTYIEHTHI B3aUMOACHCTBYIOT C PEKOMEHJOBAaHHBIMU
MaTepuajiaMi Py MUHUMAJIBLHOM yYaCTUU MPENoaaBaTesis. 3aauu CTyIeHTa BKIIOYAI0T padoTy
C KOHCIIEKTaMu JIeKIui (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTEpPHAJIOB IJIAHOB
U TE3UCOB OTBETOB, M3yUEHHUE JOMOJHUTEIBHBIX TEM, BHIIOIHEHHE y4eOHO-HUCCIIEeI0BATENbCKUX
3alaHUM U Ipyroe.

Cucrema oneHUBaHUs Pe3y/IbTaTOB 00y4eHHs N0 JUCHUILIMHE (MOAYJII0)

Kpurtepun nosyyeHusi ypoBHsi M OLleHUBaHUA CPOPMHUPOBAHHOCTH KOMIIETEHUMH 110
aucuumianue (MoayJo) «I30pannsie Tembl ucciaenoBanmnii B UU»

OrneHuBaHUE YPOBHS Y4YEOHBIX JTOCTHIKCHHUH OOYYAIOIIUXCS IO JUCIUIUIHHE (MOIYJIIIO)
OCYILIECTBJISICTCS B BUJIE TEKYLIETO0 KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOUHOW aTTECTALlMH.

[IpomexyTouHasi aTTecTalUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B Qopme
3auema ¢ OWEHKOW, TPU ITOM TIPOBOJUTCS OIEHKAa KOMIICTCHIIMH, C(HOPMHPOBAHHBIX I10
JUMCIUILIMHE,

I[J'IH OLCHUBAHUWA TCKYHICIO KOHTPOJISI YCIICBACMOCTU U HpOMCH(YTOqHOﬁ aTTeCTalun
HCIIOJIB3YCTCA )IeCHTI/I6aJIJ'IBHaH KajJla OLCHHBAHUA, KOTOpad COOTHOCUTCA C TpaHHHHOHHOﬁ
MATHOAIIBHOM IIKAJI0M CJICAYIOIUM 06pa30M, €CJIM UHOC HC YKa3aHO B cnnna6yce JUCLUIIIIMHBI.

MecatubamnbHas IIsaTudauibHas OO0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHHus! 1o
OLICHKA OIICHKA AUCHHILUIAHE (MOLYJIIO)
10 OT1imyHO CTyaeHT MOJHOCTBIO BIIAJICET 3HAHUSMU, W3JIOKCHHBIMUA B
9 OTIUYHO paboueil mporpamme, W TIIyOOKO OCMBICISET TUCLUILTUHY
8 OTINYHO (MonmynB). On CaMOCTOSITETILHO u JIOTHYECKH

MOCJIEIOBATEIFHO OTBEYAeT Ha BCE BOMPOCHI, AKIEHTHPYS
BHUMaHHE Ha Haubolee BAXKHOM. YMeEET aHaTHU3HUpPOBATh,
CpaBHMBATb, KJ1acCH(UIIMPOBATH, 000011aTh,
KOHKPETH3HUPOBATH ¥  CHCTEMATH3MPOBATH  HM3YYCHHBIN
MaTepHas, BBIICNSAS KIIOUYEBbIE MOMEHTHI M YCTAaHABIUBAS
MPUYUHHO-CIICICTBEHHBIE  CBSI3M.  YeTko  (opMynmHpyeT
OTBETHI, YBEPEHHO MHTEPIPETUPYET PE3yIbTATHl AHATHM30B H
JOPYTHX HCCIICMOBAHHIA, a TAK)KE PEIIaeT CIIOKHbIC 3aIadH.
CTyIeHT XOpOIIO 3HAaKOM C METOAAMH HCCIEIOBaHuUS,
HEOOXOTUMBIMH JIJISI TIPAKTHUCCKOU JIEATEIBHOCTH, U yMEET
CBA3BIBATH TCOPETUYCCKUE ACIICKThI JUCHUILINHBI (MO}lyJ'ISI) C
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JlecaTnOAILHAN
OIleHKA

IIaTnéananLuasn
OILICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

MPAKTUYCCKHUMU 3ala4aMU.

Xoporo

Xoporiio

CryneHT o0JiafjacT 3HAHUSAMH TMPEAMETa MOYTH B MOJTHOM
o0beMe pabodeii mporpaMMBbl B CAMOCTOSITENBHO, JIOTHIECKH
MOCJIeI0BAaTeIFHO  BCECTOPOHHE OTBEYAET Ha BCE BOIIPOCHI,
aKIEHTUPYS BHUMaHKE HAa HawOojee 3HAYMMBIX MOMEHTAaX.
OH yMeeT aHaTM3upPOBaTh, CPAaBHUBATH, KIIACCH(PHUIIMPOBATD,
0000maTh, KOHKPETU3UPOBATH CUCTEMAaTU3UPOBATh
W3yUYCHHBIH MaTepHuall, BBIJEINSS €ro KIOYEBbIC aCIeKThl U

)54

yCTaHaBIUBAas
DopMynHpyeT CBOM OTBETHI, YBEPEHHO HHTEPIPETHPYET

NPUYUHHO-CJICICTBCHHbBIC CBSI3U.
pe3ynbTaThl aHAM30B M JIPYTHX HCCIEIOBAaHUM, a TaKkxke
pelIaeT CIOXHBIE CUTyallMOHHBIC 3a1aui. CTyACHT XOPOIIOo
3HaKOM C METOJAaMH HCCIENO0BaHHUsA, HEOOXOTUMBIMM IS
NESTENHbHOCTH, MW yMEET

MPaKTUYECKOU CBS3bIBATh

TCOPETUUYCCKUEC ACIEKTBI IMPEAMETa C MPAKTUUYCCKUMU

3aJadyaMu.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryneHT oOnanaer 0a30BBIMH 3HAHUSMH [0 JHUCIMILIHHE
(Momy0), TPYAHOCTH
CaMOCTOSTEIIbHBIX ~OTBETaX W  HCIOJB3YeT

HO HUCIIBITBIBACT Ipu

HETOYHBIE
¢dopmynupoBku. B Xxone 0TBETOB OH JOMyCKaeT OLIMOKH,
Kacaroruecst CyTd BompocoB. CTYAEHT CIIOCOOEH pelmaTh
TOJBKO CaMble MPOCTHIE

3aJayd W BIANEET JIWIIb

MHUHUMAaJIbHBIM Ha0OPOM METOI0B UCCIICIOBAHUS.

He cnan

He cnan

He cnaun

CryneHT He OBIajeN 00sA3aTeIbHBIM MUHUMYMOM 3HAHHH
MO MPEMETY M HE MOXET OTBETHTh Ha BOIPOCHI, TAXKe €CITU
MpernoaaBareib  3aJacT

JOIIOJTHUTCIIbHBIC HaBOAAIINEC

BOIIPOCHI.

JucnunnuHa (MOIyIb)

CIIETYIOIIIM 00pa3oM:

«/30paHHBIE TEMBI

ucciaenopannii B UN»

AKTHBHOCTH Bec | KoauuecTBo Onucanmue
Jomamrnwe 3aganus | 30% 12 Habop 3ama4 mo remam Henenn
KonnokBruyMsr 40% 2 YCTHBIC OTBETHI Ha BOTIPOCHI, CITUCOK KOTOPBIX H3BECTCH
CTYJICHTY 3apaHee
3a4er c OIEHKOM 30% 1 HTOrOoBBIN KOJUIOKBUYM - YCTHBIE OTBETHI HA BOIIPOCHI, CIIUCOK
KOTOPBIX U3BECTEH CTYJICHTY 3apaHee

@opmyJia pacuéTa UTOrOBOH OLEHKH MO AucHumInHe (Moay./w) «U30paHHbie TeMbl
ucciaenosanmnii B UN»: «0,3 x cpennee 3a nomamnue 3agaaus + 0,4 X cpeqHee 3a KOJIOKBHYMBI

+ 0,3 X 3a4eT ¢ OLICHKOWN».

Texkymmii KOHTPOJIb YCIIEBAeMOCTH 00YYAIOIIHUXCS 110 JMCHHUIINHE (MOLYJII0)

3amanmue:

IIpumepHbIe JOMaNIHUE 3aIaHUS

Jlomamnee 3aganue 1.
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1. Kparko omucare pazmuuust mMexnay SFT, RLHF u GRPO (uenu, ontumusupyembie
¢byHkuuu, TpeOOBaHUS K TaHHBIM).

2. PeamuzoBarp ynpoméHublii RL-naiinnaitn (manpumep, PPO umn GRPO-nono6nyro
cXeMmy) 751 HeOOIBILION S3bIKOBOM MOJETH UM CUMYJIMPOBAHHOM reward-Moieny.

3. INpoananu3upoBarh BiusHUE reward-QpyHKIUK Ha oBeaeHue moaeu (reward hacking,
CTaOMIIBHOCTH OOyUYCHUS).

4. Tlpennoxuth pacmupenue 3a npenenamua GRPO (manpumep, multi-objective reward,
self-play, RLAIF).

5. Kpatko omucarp, kak RL BiusieT Ha areHTHOCTH LLM.

JomaimnHee 3a1anue 2.
3aganue:
1. TIpoBectn amanu3 in-context learning ma HeGOJBIION MOAETH (HAIPHUMED, CPABHUTH
TIOBEJICHHUE C Pa3HBIM YHCJIOM IPUMEPOB B prompt).
2. WccnenoBaTh BHYTPEHHUE MPEICTABICHUS:
« 13BJIeub hidden states;
o Bm3yansupoBats ux (PCA/UMAP);
e CPaBHUTH CIIOM.
3. IlpoBecTr mpoCTOi Kay3aIbHbIH aHATN3:
e ablation oT/IeNBHBIX attentiON-roJI0B WM HEHPOHOB;
e OIICHUTH BIIMSIHUE HA TPE/ICKA3aHNUE.
4. OnucaTh KOHIIETIHIO circuit discovery.
5. Kpatko o0bsicauth poiis hyper networks B Moaudukaiuu Becos.

Jomamnee 3axanue 3.
3ananmne:
1. Omnucars apxurekrypy VLM (fusion-noxxon, cross-attention, alignment).
2. Peanu3oBaTh MPOCTOM MYJIbTUMOJANbHBIM mnaifruiaitn (Hanpumep, CLIP-nmomoGHoe
BbIpaBHHBaHUE Win VLM-undepenc).
3. O0wsicauth Multi-step training (pretraining — alignment — instruction tuning).
4. Paccmotpets konmneniuio World Models u ux posns B maHupOBaHUH.

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

IIpumepHBIEe BOIPOCHI K KOJUVIOKBHYMaM

Konnoxksuym 1.

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

2. Tlouemy SFT HenmoctaTo4HO JUIsi BbIpAaBHUBAHMA MOJENH IIOJI YEJIOBEUYECKUE
npeAnoyYTeHus?

3. Kax ¢opmanuzyercs 3amaua RL ans sa3bpIkoBoi Monenu (COCTOsSIHUE, JIEHCTBHE,
Harpasa)?

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

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

6. Kakue npobnemsr PPO mposBisiroTcst ipu 00ydeHUH OOJBIINX S3BIKOBBIX MOJIEICH?

7. B uém kmoueBas unes GRPO u kakue orpannyenus PPO on nbiTaercs npeooners?
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10.
11.
12.
13.
14.
15.
16.
17.
18.

1.

Kak ctpoutcs reward model u kakvie HICTOYHUKH JTAHHBIX NI HE€ UCTIOJIb3YIOTCS?
Kakue pucku cBsizansl ¢ reward hacking?

Uro takoe KL-perynspuszanus u 3auem oHa HyxHa B RLHF?

[Touemy obydenue RL mist LLM mMoxeT ObITh HeCTaOMIBLHBIM?

Uro Takoe off-policy u on-policy o0yuenue, u 4ro vamie ucrnonb3yercs B RLHF?
Kax multi-objective reward Biuser Ha moBeeHHUE MOIEITN?

B uém paznuuue mexxny RLHF u RLAIF?

Kak RL ycunuBaetr areHTHOCTh MOJEIU?

Kaxkue orpannuenus RL-mogxonoB npu o0yuenuu LLM cymiecTByroT ceroans?
Kak macmtad mogenu BiuseT Ha 3QPeKTHBHOCTH RL?

Kakue cymectByrot ansrepHatussl RL s alignment?

KosutokBuym 2.

Uro Takoe mechanistic interpretability m 4em ona omimuaercs oT post-hoc

UHTEpIpeTanun’?

2.

o ks w

states)?

o ~

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

1.
2.

[Touemy TpanchopMepsl IEMOHCTPUPYIOT in-context learning 6e3 0OHOBIEHNST BECOB?
Kakue rumnore3sl 00bSICHSIOT Ipupoy in-context learning?

Kak pacripenenstorcst pyHKIUU MEXIY CI0sMU TpaHcopmepa?

Yro takoe attention head specialization?

Kakue MeTonpl MCHONB3YIOTCS Ui aHalu3a BHYTpeHHHX mpeacraBieHuil (hidden

Uro nokazsiBaeT PCA/UMAP-ananu3 CKpbITBIX COCTOSTHHI?

UYro takoe probing-kiaccu(uUKaTOpPbl M KaKUe Y HUX OTPaHUYCHUs?
Uro Takoe causal tracing?

B uém npes ablation-ananu3za?

Yro Takoe circuit discovery B Tpancopmepax?

Kakue npumepsl 00HapyKEHHBIX circuits H3BECTHBI B TUTEpaType?

Kak attention BiausieT Ha (hopMUpOBaHHE JTOTUTOB?

Yro takoe feature superposition?

Kak polysemantic neurons yCcIoXHSIFOT HHTEPIIPETALIHIO?

Urto Takoe activation patching?

Kak MOKHO BBISIBUTH TPUYHMHHO-CJICICTBEHHBIEC CBS3H BHYTPH MOJIEIN?
Urto takoe hyper networks 1 kak oHH MOIU(DUIIMPYIOT Beca OCHOBHOM MOJIETH?
Kakue orpannuenus u pucku ectb y mechanistic interpretability?

Koanoxsuym 3.

Yro Takoe MyJabTUMOJIaTIbHAS MOJICNb M YeM OHA OTiIM4aercs ot unimodal?
Kakue cymectByroT criocoOsl 00benHeHnst MojtasibHocTel (early fusion, late fusion,

cross-attention)?

3.

No o bk

Kak yctpoena apxurexkrypa CLIP?

UYro Ttakoe alignment B MyJTbTUMOAATBHBIX MOJIEISX ?

[Touemy contrastive learning a¢pdexruBen s vision-language 3amgau?
Kax mpoucxoaut o6yuenne VLM Ha 60apmmx Macmtadax T1aHHBIX?
Yro Takoe instruction tuning B MyJIbTHMOIaJTbHBIX MOJEIISIX?
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8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Kakwne ocobeHHOCTH BO3HUKAIOT mpu multi-step training?

Uro takoe hallucinations B VLM u mouemy oHM BO3HUKAIOT?

Yro Takoe embodied AI?

HauOoJee NepCreKTUBHBIMU?

Uro Takoe world model B KOHTEKCTE areHTHBIX CUCTEM?
Uem world model oTimuaeTcst OT 00BIYHOTO SHKOJIEpa CPEIbI?
Kak world models ucrions3ytoTcst 1uis muianHupoBaHus?

Yewm Vision-Language-Action (VLA) Mmoaenu otinuvarotcst or VLM?
Kakne koOMIOHEHTHI BKIIIOYaeT apxuTekrypa VLA?

Kaxkue nanubie TpebyroTcs aiisg o0ydenus VLA-moneneit?

Kakue MeTpuku mpuMEHSIFOTCS JUIsl OLIEHKH MYJIbTUMOJAIBHBIX MOJIENICH?

Kaxue ocHOoBHBIE OrpaHnueHust MyabTUMOJaIbHBIX LLM cyiecTBytoT ceroass?
Kakue nampasieHus pa3BUTUS MYJIbTUMOAAIBHBIX U areHTHBIX MOJEIECH CYUTAIOTCA

3apaHus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO JUCHUILIHHE (MOAYJII0)

Ne 3aganue OtBer Komnerenums
n/n
1. Kak maremaTnyecku copMyIupoBaTh 3a1a4y Maxkcumuzanus OIlK-1
o0ydJeHus areHTa, MAaKCHMHU3UPYIOIIETo Harpay? KyMYJISTHBHON
Harpajpl Kak
MaTeMaThyeckas 1eJb
2. Kakyro MmaTemarnueckyro (pyHKITHIO UCTIONB30BaTh Wit | [lomutuka (policy) xak OIlK-1
OTIpeIeNICHHsI BEPOSITHOCTH BbIOOpA JICHCTBUI? MaTeMaTh4YecKast
GyHKIMS
3. Kaxkoii anroput™ OnTHMHU3AIHH TPUMEHHUTD IS GRPO (Generalized OIIK-1
YIJIyYILISHUS] TOJINTUKU B SI3bIKOBBIX MOJETISAX? Reinforcement
Learning with Policy
Optimization)
4. Kak pewnts 3a1auy coriiacoBaHusi BIBOJOB MOJEIIHU C RLHF kak meton [1K-3
MIPEIMOYTEHUSIMU YeJIOBeKa B MpoeKTe? perieHus
npoecCuoHaTbHON
3aaun
5. Kax maTeMaTH4eCcKu ONpeeIuTh CUTHAI OI[CHKU OyHKIMSA HArpaabl Kak OIIK-1
KadecTBa JISHCTBU B cpene? MaTEeMaTHYECKOe
oTOOpakeHue
6. Kak npoBectn aHanu3 BHYTPEHHUX MEXaHU3MOB MexaHucTuueckas [K-3
Tparcdopmepa 1 mpodecCHOHATHFHOTO ayIuTa? HWHTEPIIPETUPYEMOCTD
KaK METOJI aHaJIn3a
7. Kak onmcark Maremarndeckoe cBOWCTBO 00yueHust Ha | In-context learning kak OIlK-1
npumepax 6e3 0OHOBJICHHUS BECOB? MaTeMaTH4yecKas
XapaKTepUCTHKA
8. Kaxoit maTemMaTHuecKuii MEXaHNU3M MOJEIUPYET MexaHu3M BHUMAaHMS OIlK-1
3aBUCUMOCTH MEX]ly TOKEHAMH B (attention) kak
MOCIIE0BATENIEHOCTH ? MaTeMaTh4yecKas
MOJIENb
9. Kak BBISBUTH IPUUMHBI CIEHU(PHUUECKOTO TTOBEICHHS Kay3zanbnblil ananus [1K-3
MOJIEJH [T OTJIAAKH B TIPOJaKIIeHe? KaK METOJI

ONEeKTPOHHBIA JOKYMEHT




poheCcCHOHATBHON

OTJIaJK1
10. Kakyro apxurextypy HelpoceTH HCTIOIB30BaTh IS l'umepceTs kak OIIK-1
reHepaluy BeCOB JPyroi ceTu? MaTeMaTH4YecKast
apXUTEKTypa
11. Kax copmynmpoBaTh MaTeMaTHYECKYIO 3a/1a4y IS MynsTUMOJATEHOE OIlK-1
00pabOTKH pa3HOPOAHBIX JTAHHBIX (TEKCT U MOJIEIIUPOBAHUE KaK
n300pakeHus)? MaTeMaTH4YecKas
[IOCTaHOBKa
12. Kakyro Mozenb BRIOpaTh ISl CBSI3BIBAHMSI BU3YaJIbHBIX VLM (Vision- OIIK-1
U TEKCTOBBIX AMOEINHTOB? Language Model) kak
MaTeMaTHYecKast
MOJIEIb
13. Kak opranuzoBats pabouuii mporecc o0y4eHust [TocnenoBarenpHOE IK-3
areHTOB Ha MHOT'OIIATOBBIX 3a7adax? o0yuyeHue KaKk
poecCuoHaIbHBIN
workflow
14. Kak orieHuTh CrI0OCOOHOCTHh MOJIETIH TIJIAHUPOBATH U ATEHTHOCTP Kak IK-3
JIeicTBOBATH B cpeje Juis OusHeca? METpHKa
npoecCuoHaIbHON
OLICHKH
15. Kak peannzoBath npeacKa3zaHUe COCTOSHUS CPEIbI IS MupoBbie MOJIEITH [1K-3
TIPUHATHUS PEUISHUH B TTPOeKTe? (World Models) kak
pelieHue 3a1a49u
16. Kak BHEIpUTh crcTeMy reHepanuy JIeicTBUi Ha VLA (Vision- [1K-3
OCHOBE BU3yaJIbHOTO BBOAA? Language-Action) kak
npodeccuoHaIbHast
peanuzanus
17. Kak cimanupoBaTh KOOpAMHALUIO KOMAH/IbI 110 ApXUTEKTypHas YK-6
ApPXUTEKType MOJIEIU? JOKYMEHTAIIHS KaK
WHCTPYMEHT
TUTAHUPOBAHUS
18. Kak oprannzoBatb MpoBepKy pe3yIbTaToOB IS Peruxarus YK-6
oOecrieyeHus! HaJIeKHOCTH B KOMaHae? HCCIIEIOBaHUH Kak
METO/ KOHTPOJIS
KadyecTBa
19. Kak BBICTPOUTH KOMMYHHKAILIHIO JUISI TOBBILIEHHS Perynspueie YK-6
JIUYHOM 3((HEeKTUBHOCTH B pa3paboTKe? TEXHUYECKUE BCTPEUU
KaK METOJ
caMOOpraHu3aluuu
20. Kak nHTEpnpeTnpoBaTh aKTUBALMU MOJIEIH JIJIS CrnoBaps pU3HAKOB IK-3

OTUCTa Iepea 3aKa34MKOM?

KaK HHCTPYMEHT
MIPEACTABICHUSA
pe3ynbTaToOB

ONEeKTPOHHBIA JOKYMEHT
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