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B kaTanore npeacTtaBnieH LLUNPOKNN CRNEKTP
Pa3paboToOK Ha OCHOBE NCKYCCTBEHHOIO MHTENEKTA,
Ka)Kaasl U3 KOTOPbIX MNoJsiIe3Ha rno-cBOEMy.
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YHusepcutet MTMO

L]
I/ITMO
VHCTUTYT ICKYCCTBEHHOIO
VHTENNEKTA

NHCTUTYT MM — HOBOE Hay4yHO-UCCNegoBaTesSIbCKOE CTPYKTYPHOEe noapa3snesieHmne de-
JepaTMBHOIro Tuna, obecneuvmBarulee popmMmpoBaHne R&D-cTpaTermm YHuBepcuTeTa
NTMO B chepe NN n obecneueHmne NOSIHOIoO LUMKSia UccnegoBaHMim U pa3padboTok B cde-
pe NN n cMexKHbIX LMDPOBbLIX TEXHOMOMMIN: OT PYyHAAMEHTAaNbHbIX Y MOUCKOBbIX NCCNEeno-
BaHUM — 00O BHEOPEHUSA N COMNPOBOXAEHMNA MPOMbILLUNEHHbIX 06pa3uoB. B cocTtaB NHCTK-
TyTa MM BXOOAT pa3nunyuHble noapa3geneHmna YHmsepcuteta MTMO.

@H‘F@
ViTVIO L
NCCNEQOBATENBCKWA LEHTP I.E‘.,?'q:
«CUJbHbBIA 111 B MPOMbILWIEHHOCTN» @.:. &l
NccnepgoBaTeNbCKUM LUEHTP «CUNbHbIM MCKYCCTBEHHbIM MHTENNEKT B MPOMbILLIEHHO-
CTU» co3aaH B YHuBepcutete MTMO B 2021 r. B paMKax peanumsaumm denepanbHoro
npoekTa «/ICKYCCTBEHHbIN MHTENNEKT» U NOCTaHoBNeHMA [NpaButenbcTBa Poccmnmckom
depepaunm ot 5 nong 2021 r. Ne 1120. LleHTp OpMeHTUpOBaH Ha CcOo3daHue u npume-
HeHne TexHonornm N gna peleHmnsa HOBbIX K/1AaCCOB 3a4aud, ABNAKOLLMXCA NpeaMeToM
TBOPYECKON [eATeNIbHOCTU OTpacsieBoro cneumanncta (KOHCTPYKTOpa, TexXHOsora,

YMPaBeHLa), CBA3AaHHbIX C O6BbEKTAMU TEXHUKU U TEXHONIOTUM N XapPaKTEePHbIX UMEHHO
09 0eaTeNbHOCTU MPOMbILLNIEHHbIX NPEaNPUATUMN.

KnioueBoe HanpaB/ieHUe AeaTeNnbHOCTU LleHTpa: pa3BuTUEe OCHOB CO30aHUSA TEXHOMO-
rmm npodeccnoHanbHoro cunbHoro NN (AGI), ncnonb3ya coyeTaHme MexXaHM3MOB KOM-
MO3UTHOINO MALUMHHOIO OBYYEHUSA N MYJIbTUArE€HTHbIX CUCTEM.



PelwueHuna B obnactu MCKYCCTBEHHOIo MHTEeNIJIeKTa

HALIVIOHATbHbIN LEHTP
KOMHUTVBHbIX PASPABOTOK

HaumoHanbHbIN LEHTP KOTHUTUBHbLIX Pa3paboToOK — LEHTP KoMneTeHuun HaumoHanbHOM
TEXHONIOMMYECKOM MHNLUMNATKBbLI, OPUEHTUPOBAHHbIN Ha Pa3BUTME CKBO3HOIO HampaB/eHNs
«MalnHHOEe oby4YeHMne U KOrHUTUBHbIE TeXHONOrMM». LIeHTp co3pgaH Ha 6a3e KOHCopLny-
Ma BeOyLLMX OTEYECTBEHHbIX OPraHmM3aunm Hayku, MPOMbILLIIEHHOCTM U BbiCLLEro obpa3so-
BaHUA, Bo3rnaensgemMoro YHmueepcutetom NTMO, B Mae 2018 r., B cooTBeTCcTBMU C [locTa-
HoBNeHueM lMpaButenbcTBa Poccunckon @epepaumm oT 16 oktadpa 2017 r. No 1251.
LleHTp ocywiecTBnaeT NpemmyLecTBEHHO UHXUHUPUHIOBbIE (DYHKUUN: ero MUCCUen 4aB-
naetca pa3sutme cbanaHCUpPOBAHHOM OTEYECTBEHHOW 3KOCUCTEMbI Pa3paboTKM, TUPAXKN-
POBaHMA N BHegpeHus TexHonornm MM Ha gaHHbIX B Lensax opMnpoBaHMA BbICOKOTEXHO-
JIOMTMYHbIX NPOAYKTOB U CEPBUCOB, BOCTPEDOOBAHHbLIX B PA3J/IMYHbIX OTPACIAX, B TOM YuChe:
e co3aaHne MN-MHCTPYMEHTOB AN1a ObICTPOM Pa3paboTKN N TUPAXKUPOBAHNA OTpPaAC-
NneBbIX pelweHnn Ha ocHoBe BOM u reHepaTuBHoro U,
* pa3paboTKa CpencTB aBTOMaTM3aLUUM NPOLLECCOB MNPOEKTUPOBAHUS, Pa3pPabOTKN
obyyeHnsa n BHegpeHusa cnctem NN, gocTynHbIX OTpacneBbIiM CneumanncTam;
* OleHKa 3 deKToB OT BHeapeHusa cuctem NI B pasnnuHbix 061acTax aeaTenbHO-
CTU U yNpaBJieHNne PUCKaMM HAQ OCHOBE X KOMMbOTEPHOIO MOLENTUPOBAHUS;
* pa3paboTka cneumannanpoBaHHbIX OTpacneBbIX pelleHnn N nop 3akas, obydeHmne
KBaNMMOUUMPOBAHHbIX 3aKa34YMKOB M NOMb30BaTeNen oTpacnieBbix cuctem .



YrauBepcuUTeT UTMO . o o

MpobneMHO-OpUeHTUpPOoBaHHbIe HPOHTUPHBbIE TabopaTopuun

00 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Mpo6neMHO-OPUEHTUPOBaHHbIE DPOHTUPHbIE NabopaTopUn — U3OINPOBAHHbIE HaYy4YHble
rnogpasneneHns, OPUEHTUPOBAaHHbIE Ha MOUCKOBbIE UCCNEeOBaHUA B OCTPOAKTYasbHbIX

chepax MN. K HUM OTHOCATCA:
* JlabopaTtopuss KOMMNO3UTHOIO UCKYCCTBEHHOIrO UHTENIeKTa
* JlabopaTopuss aBTOMAaTUUYECKOro MalULMHHOIro oéyyeHus

» JlabopaTopusa TeopeTuuyeckom MHHPOPMaTUKHK

KoprnopaTuBHble slabopaTtopumn

00 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

KopnopaTunBHble N1abopaTopvn — U3O0NUPOBaHHbIE HayuHble Moapas3fefieHuUs, co3aaH-
Hble 019 BbIMOJIHEHUSA KOMIMJIEKCHbIX NCCNeO0BaHUM N Pa3paboTOK, CKOOPANHUPOBAHHbIX
C MPOrpPaMMon pPas3BUTUSA CTPATEMMYECKUX MHOYCTPUANbHbIX MAPTHEPOB. K HUM OTHOCSATCS:

e KopnopaTtuBHasa naéoparopusa NAO «PocHedTb»

« KopnopaTtuBHas nabopartopua NBY «MoccTtponnHpopm»



TexHoNnoruu
U cpeacrtBa
Pa3padboOTKMU
cuctem U
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DataMall 2.0: pacnpepeneHHass UHCTPYMEHTAasIbHaA
nnatTdpopma pas3padboTKM N ConpoBoOXXAeHUA LUpPoBbIX
o6bekToB NN Ha ocHOoBe OONbLLUUX AAHHbIX

MpenHa3HadyeHa 019 NOOOCPXKU MU3HEHHOro LUMKNa pa3paboTKu U 3Kcrnyatauum
cucteM MM Ha ocHoBe 60MbLUMX OAaHHbIX U TAXENbIX Mogenen pacnpeneneHHbIMU KO-
MaHOaMK paspadboTumkoB. ObecneuymBaeT yrnpaBfieHVe BbICOKOMPOU3BOAUTENbHbIMU
BbIUMCNINTENIbHBIMN PecypcaMm N XPaHUIULLAMU OaHHbIX, MOAAeP»XMBAET MpoLecchl
MPOTOTUMMPOBAHUA U oTNnagkm mopenen MMM Ha OCHOBE rOTOBbIX KOMMOHEHTOB, YMNPOo-
LaeT pa3paboTKy KACTOMHbIX MOAefien 1 CepPBNCOB, MO3BOISET OOBEKTUBHO OLIEHMBATb
MPOrpecc N coagepxXaHme BbINOMHAEMbIX PabOT KBAaNTUMDULMPOBAHHOMY 3aKa3uuKy.

o
2 e =
& python BU3YANBHLIM NOPTAN i ¥
=] MNyé. .l..ll.ll.l..u.h." 2
= yEnuyYHLIe MpoexTsl MHCTRYMEHTb
Gl cepeuchl PaGouee BCTPanBaH1A
u =
NpocTpaHcTBO -y MecTpoesne cueHapHes 3
5 nonszoBaTenei -/ pewenun sapau O BCIURE RS AN ! E
& _ PoiHOK = Peerp N ' =
: S S > Bvpsa 3agau S OOy el
< AN - = . Sanycws, obpaborya, HacTpodka
ZE a I~ Bupxa mopenen peaynTaTul CHCTEMNBIX CHPBHCOn

“> bupKa LaHHbIX

|
T l;\ 1}:
ChatNots
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z
&
]
a Pscala & putho GACAL NNATOOPMLI (SOA) -
T '%f
B Nogewetema | MepcacTema | i | MogcacTemna MNogcucTema Eg
qd = P ynpasnesu ynpagnesus BHyTpEHHErD oBpaboTrn L1y ]
M- " | nenssosarensnm Ravba | BIEAMOLEACTENR cueHapHen ¥ =]
g = 3 A ]
g =
3 =
@
g
5 E
. . = z
8 o e B, e B W 561 0, AAHHBIE, PECYPCBI = |2
g =
z —— ——y r
e | e A e e | e [
g |
s
H MBCCHBH RaHIY — B Bunaie [ S R — BbicokoypoBHeBas cxema

nnathopmbl ANa paspadboTku
N COMPOBOXAEHMA cnucTeM NI



PelleHunsa B 06N1acT UICKYCCTBEHHOTO MHTEMNEKTA . . . . . . . . . o oot o 2025

SddeKTbl OT BHegpeHusa YIT

P R R XY

YckopeHune paspabotkm cuctem NN po 30% R TR TN f— — ————

CunctemMa ncnonblyeTcs
s ONSA peLleHnsa peasibHbIX

ONTUMM3ALUA BbIYNCTIUTENbHBLIX pecypcos Ao 20% 3alad KOHEe4YHbIX NnoTpe-
outenen

KOHKYpEeHTHble NpenMylLiecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

ABTOMAaTU3aLNA NCMNONIb30BAHMNA CYNMEPKOMMbIOTEPHbIX PECYPCOB 1N XPaHUNNLL,
60NbLUMX OaHHbIX A9 obyuyeHmna mogenen N

[Mpo3padHoe ynpaBneHne pacnpeneneHHbIM npoLeccoM pa3padoTKM 1 IKCya-
Taumm cnctem N

YHUMDUKaAUUA MO TEXHONOMMYECKUM CpeacTBam
pa3paboTkm (Python, Jupiter Notebook)

PykoBogutenb pa3paboTku MHunumnaTtop

€ 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000 L R R NN NI

KaHaonoaT TeXHMYeckmnx Hayk JeHunc HacoHoB 7
. ' YYHO-TEXHWUYECK M
dnasonov@itmo.ru (SIRIEN | e o natECa

1
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FEDOT.LLM: nHtennektyasnbHbi1 aCCUCTEHT HA OCHOBE

aBTOMaTU4eCKoro MawllmHHoOro O6y‘-IeH nq

MNpegHa3HavyeH gna end-to-end aBTOMaTM3auUMM CO30aHUA MPEOVMKTUBHBIX Moaenemn
Ha gaHHbiX. FEDOT.LLM no3BongaeT npeob6pa3oBaTb 3aMpocC NoJsib3oBaTeNnsa B CBOOOOHOM
dopMe B CTPYKTYPUPOBAHHYO NMOCTAHOBKY 3a4ayn, B COOTBETCTBMKM C HeM obpaboTaTb
BXOOHbIE OaHHbIe, a 3aTeM PeLunTb 3aaady C NOMOLLUbKD UHCTPYMeHTapusa dpenMBOopKa
FEDOT wnun FEDOT.Industrial. MoryT 6bITb peLueHbl 3aaa4n Knaccudukaumm, perpeccumm,
MPOrHO3MPOBAHNA BPEMEHHbIX PAAOB U BbIIB/IEHNA aHOMAaNIUMN.

CxeMa npoLiecca aBToMaTnsaumm
CO30aHus NpeankaTuBHbIX Mogenen

c nomouupto FEDOT.LLM




PelwueHuna B obnactu MCKYCCTBEHHOIo MHTEeNIJIeKTa

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2025
AddeKkTbl OT BHeApPEeHUs YI'T
YcKopeHune pa3padboTKM NPeankKTUBHbIX Moaenen 8
. 5 B 8 B B B |
He MeHee, yeM B 10 pa3

B 75% cny4yaeB KauecTBO Moaenen npesbilLaeT
NyYLIMM aHanor, Co34aHHbIM YeNTOBEKOM

Cucrtema npoBepe-

Ha Ha PaboToCnoCco6-
HOCTb B CBOEN KOHEYHOM
hopMe 1 B OXKMOaeMbIX
YCOBUSIX SKCMyaTaumm

KOHKYpEeHTHbIe NpenMyLLecTBa

00 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

3agadya hopMyINMpPYyeTCcs Ha eCTEeCTBEHHOM 4A3blke (He TpebyeTcsa 3HaHune
NPOrPaMMmnpPoOBaHNA)

ABTOMaTM3aLMa Noabopa PeLLeHNs No CUCTEME MEeTPUK KadyecTBa

OB6BbACHUMOCTb PeLUeHNs U reHepaunsa Koga peLleHns 3agaum Ha Python

PykoBopgutenb pa3padboTku

MHnumnatop
KaHaompaTt TexHuyecknx Hayk Hukonam HUKUTUH
ileiFi H ANbAHC
nnikitin@itmo.ru IIlhllml1 i
i MCKYCCTBEHHOIC
WMHTENJEKTA
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«MOJINMOKC»

MNpenHa3HayeH a8 3KCNepuMeHTallbHOM OLUEHKM KavecTBa pa3paboTaHHbIX cuctem M
Nno Habopy MEeTPUK B XO4e CEPTUDUKAUMOHHBLIX UCMbITaHUW. ObBecneynBaeT OObEKTUBHYIO
OUEHKY U KOHTPOJIb KadyecTBa (TOYHOCTW), @ TakKXKe rPaHuL, MPMMEHMOCT CO30aBaEeMbIX
cucteM M, co3pgaHme o6bACHAKLWMX Npoueayp K CyLecTByowmMMm cuctemam NN, ncnol-
TaHusa cucteM NI B aKCTpeManbHbIX YCIOBUAX IKCNyaTaUnKM, @ TakKXXe OUEHKY NoTeHuUMa-
na pa3sutuga cucteMm N, onpepneneHmne pecypcHOM CTOMMOCTU JaNlbHENLLUNX YYULLEHUNI.

[MpoBepka kayecTBa Mogenu
MaLLUNHHOIO OByYeHUs

B MHTepdence NoamroHa

14



PelwueHuna B obnactu MCKYCCTBEHHOIo MHTEeNIJIeKTa

AddeKTbl OT BHeagpeHUs YI'T

000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000 P NI

YBennyeHme NoJsIHOTbl TECTOB CEPTUDUKALMOHHbIX 8
o a8 0 0 B }§ |
MCMNbITAaHNN — HE MeHee, YeM B 6 pa3

00 000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CHWXeHMe Tpyaoo3aTpaT Ha OpraHmM3aumio
NCMbITAHUN — He MeHee 4 pa3

CucteMa npoBepeHa

Ha PaAaboTOCNOCOOHOCTb
B CBOEN KOHEeYHOM
hopMe N B oXXnagaemMbix
YyCNOBUAX dKCMyaTaumm

KOHKYpeHTHbIe NpeuMyLLecTBa

€ 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

NocTtpoeHmne atanoHHoro SOTA-peLueHnsa ¢ nomoLbo AutoML

MMUTauuns pasnmnyHbiX YCNOBUM IKCNlyaTauum Mogesim Ha CUHTETUYECKMX OaHHbIX

Ob6BbEeKTUBHOE CPAaBHEHME HECKOIbKUX BEPCUIN OOHOWN CUCTEMbI U He-
CKOJIbKMX cnucteM NN Ha pa3HbiX NpUHLUMNAXx

PykoBoauTenb pa3paboTKu UHuumaTtop

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000 P R R R R Y

KaHaonoaT TeXHM4Yeckmx Hayk UBaH XOagHEeHKO
ivan.khodnenko@itmo.ru

15



YrusepcuteT UTMO  _ L oo

ProtoLLM: ¢perMBOPK ObICTPOro NpoTOoTUNNPOBAHUSA NPU-
JIOXKeHUN Ha ocHoBe BbAM

MpeaHa3HayeH aa ObICTPOro Co3aaHna MPOTOTUMNOB MHOMOMYHKLUMOHANbHbBIX MPUTOMXEHNIN
Ha OCHOBe 60bLUMX A3bIKOBbIX Moaenen (BAM) ¢ ncnonb3oBaHMEM TEXHONOM MU reHepaLmm
c pononHeHHoun BbIbopkon (RAG). ObecneuymBaeT NOOKIOYEHME BHELLUHUX CEPBMUCOB U MOoae-
new yepes cUcTeMy NaarmHOB, ONTUMU3ALUMIO MPOM3BOANTENBHOCTM BAM nyTem peanmsaumm
aHcaMbeBbIX METOAOB N MYJIbTUAreHTHbIX NOAXOA0B, MrEHEePaLMIO CTOXHbIX CUHTETUYECKUX
JAaHHbIX 0119 ganbHenwero obyyeHna un ynydweHmnsa BAM, yckopeHmne npouecca paspadoTkum
N BHEOPEHUS CUCTEM, OCHOBAHHbIX Ha BAM, B pa3nnuHbIX NpuKagHbIX 061acTax.

CxeMa npoLecca aBToMaTM3aummn

CO3[aHUs NpeankaTUBHbIX Mogenen
¢ nomowbto FEDOT.LLM

16



PelwueHuna B obnactu MCKYCCTBEHHOIo MHTEeNIJIeKTa

AddheKTbl OT BHeapeHUs YI'T
YcKopeHue pa3paboTKM cUMcTeM Ha 6a3e bAM 7
He MeHee, yeM B 5 pas3 W NS N = -

00 000000000000000000000000000000000000000000000000000000000000000000000000000000000000

[MpoTOoTMN CUCTEMBI NPO-
OnTMM3aumsa BblUMCIUTENbHbIX pecypcos Ao 20%

LLIeS1 AeMOHCTPALMIO B IKC-
MAYyaTaLUMOHHbIX YCNOBUAX
N OTPaXKaeT NNaHNpyemyto
LUTATHYIO CUCTEMY

KOHKYpEeHTHbIe NpenMyLLecTBa

€ 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

TunoBble WabnoHbl BAM-areHToB 1 MynbTUAreHTHbIX CUCTEM

MHoroyHKUMOHaNbHbIM RAG: He TONbKO TEKCTbI, HO 6a3bl AAHHbIX U 3HAHUN,
a TakKXKe nHXXeHepHoe MO

Ncnonb3oBaHme nNpoun3BosibHbiX BAM, Kak Hanpsamyto, Tak 1 yepes API

PykoBoauTesnb pa3paboTKu

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

KaHguoaT TexHnyecknx Hayk AHHa Kanio)xxHasa
anna.kalyuzhnaya@itmo.ru

MHnumnatop

P R R R R Y
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YruBepcuteT UTMO  _ L oo

Stalactite: dbpenmBopk chbepepaTuBHOro
o0OyyeHns Ha 60bLLUUX AAaHHbIX

MNpegHa3HayeH g ObICTPOro MPOTOTUNMPOBAHUA CUCTEM BEepPTUKaNIbHOrO deaepaTUBHOIMO
oBy4yeHa, OPUEHTMPOBAH Ha NCMOSTHEHNE N MOHUTOPUHI MOAEeNen MalLMHHOIo obyyeHus, pa-
BoTaloLWKMX C pacnpeneneHHbIMmM gaHHbIMKU. OBecneumBaeT NoAAePIKKY OOMeHa AaHHbIMU MeX-
Oy CTOPOHaMM C MOMOLLIbIO FOMOMOPMHOro wmngpoBaHua n gRPC, ocHalleH BCTPOEHHbIMU
MHCTPYMeHTaMmn ana MmoHmntopuHra (Prometheus, Grafana) n penoptnHra (MLFlow), a Takxke
CLI-nHTepdencom ang yaobHOro obyuyeHmns n OTCNEXXNBAHUA BbIYUCIIMTESNIbHbIX NPOLECCOB.

Distributed setting (each entity

is the container) export o

experiment
metrics

Prometheus

sendget_pubkey; k. — scrape runtime
_cle_c_rx_!l:_)t___d_afa_i ___________ master < metrics
. 2
1 | e
gather E usl E ree A chast task;

reclu1=:jsa:c§?;l E I-" Qe ‘gather |uids

r-»  arbiter  |-ipubkey; iresults
i 1

i data

CxeMa npoLlecca NpoToTUNMMUPOBaAHUA CUCTEM
BepTUKaNIbHOro hegepaTMBHOro obyuyeHms
c nomolLubto Stalactite

18



PelwueHuna B obnactu MCKYCCTBEHHOIo MHTEeNIJIeKTa

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2025
AddeKkTbl OT BHEegpeHUs YI'T
Ha 10% BbilLe Ka4yeCcTBO NPeankKTUBHbIX Moaenen
0000000000000 0000000000000000000000000000000000000000000000000000CCCIINIONIIOROIONIOROIOIOIOIOIIOGS ---------
9
Ha 15-30% Bbllwe yTunam3auma KOprnopaTUBHbIX OaHHbIX

CuncteMa ncnonblyeTcs
ON1S peleHnsa peasibHbIX
3aa4 KOHeYHbIX noTpe-
butenen

KOHKYpPEeHTHble npenMyLLecTBa

0 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

MaccuBbl gaHHbIX: o 100 MnH. 3anncent, 0o 10 TbIC. NPU3HAKOB

Habop mopgenewn onsa paboTbl ¢ Tabnnuamum (linreg, logreg, MLP, TabnnuHbin ResNet)
n n3obpaxxeHmnamm (ResNet, EfficientNet)

CLI-nHTepdenc ona ygobHOro obyyeHunsa, MHepeHca, OTCAeXBaHUAa cTaTyca

PykoBoauTenb pa3paboTKu

KaHaupaT TexHnyeckmnx Hayk Hukonam bytakos
nabutakov@itmo.ru

MHuymnatop

P R R R R Y
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YHusepcutet MTMO

SMILE.Cloud: nnatdopmMa ang ObICTpOro npoToTUMnUpoOBaHUS,
pPa3padboTKn n obyyeHUs Moaenen Ha AaHHbIX

NMpengHa3HayeHa ona O6bICTPOM Pa3paboTkm 1 obydyeHna mopgenem N otpacneBbiMU
(NpegMeTHbIMK) cneumanncTamMy, He UMEKLLMMM HABbIKOB MPOrpaMMmMpoOBaHMAa 1 pa-
60Tbl C 6a3aMuM gaHHbIX. ObecneymBaeT NOArOoTOBKY M NMEPBUYHbIN aHaIN3 0ATAaCceTOoB,
aBTOMaTMU3aLMIO KOHCTPpYMpoBaHua mogenen MM B pamkax nogxonos Low/No-Code,
BO3MOXHOCTb CO3AaHUSA CITOXHbIX KOMMO3UTHbIX Mmogenen N 13 pasnmyHbiXx KOMMO-

HEeHTOB, NMCMNOJIb3OBAHUNA CUMHTETNYECKUX OAaHHbIX.

AddeKkTbl OT BHeApeHUs

000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000

YckopeHue paspabdboTtkn cuctem NN B 5-14 pas3

00 000000000000000000000000000000000000000000000000000000000000000000000000000000000000

YcKopeHune obyyeHunsa ncnonbloBaHnto NN B 2-4 pasa

KOHKYpPEeHTHblIe NpenMyLLecTBa
BunsyanbHoe KOHCTpyupoBaHue mopenn MK Ha ocHoBe
rpoada 3agay 1 gaHHbIX

ABTOMaTMyeckoe noctpoeHme rpada KoOMNoO3MTHOIO
NPUIOXeHUA ¢ noMoLwbio AutoML

Icnonb3oBaHMeE TEXHOMOMMU OKEPOB AJ/1S PAaCYEeTOB KOM-
MO3NTHOIO MNPUITOXEHUA Ha YAOaJNTEHHbIX BbIYNCITUTESIbHbLIX
pecypcax

[NopTnpoBaHMe NOCTPOEHHOW MOAENM B NMPOrPaMMHbIV KOJ,
Ha Python

YI'T

®0c0cccccccccc0ccc0cc00cc0c0000c00000000 o

--------3

CuncteMa ncnonb3lyeTcs
ONs peleHnsa peanbHbIX
3a[a4 KOHeYHbIX noTpe-
outenen

PykoBoguTtesnb
pa3paboTKu

KaHanpoat TEXHUYECKUX
Hayk Cepren UBaHOB
svivanov@itmo.ru

MHuymnatop

®0c00ccccccccc00cc00c0000000000000000000 o
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YHusepcutet MTMO

MapkeTtnneunc undpoBbIX peLleH U CepBUCOB
¢ aneMeHTamun N pna undcdposomn TpaHcchopMaLmm
MPOMBILLUIEHHbIX NPON3BOACTB

NpegHa3HayeHa s opraHm3aumm OoCcTyna K MHCTPYMEHTaM pa3paboTKM U NPUKNaaHbIM
cepBucaM, co3gaHHbIM YHuBepcutetoM MTMO 1 napTHepaMn B KayeCTBe 3/1EMEHTOB
unpoBon TpaHcdhopMaumnm npomnseoacTtB (Mo oTpacnam). ObecneymBaeT UHTENNEKTY-
aNbHbIM MOUCK CEPBUCOB M BUOIMOTEK MO HA3HAUYEHUIO, JaeT OOCTYM K OB/AaYHbIM UH-
CTPYMeHTaM pa3paboTkn cucteM U, npencrtaBngeT OEMOHCTPATOPbI MpOonpueTapHbIx
peLleHnn anga pasfiMyHbiX MHOYCTPWaNbHbIX MAPTHEPOB. [MpUMeHUMa ONa NPaKTUKO-0OpPU-
EHTUPOBAHHOIO 0by4yeHnsa TexHonornam N B NMpoMbILLNEHHOCTW.

© peteriall 80 snde (D SucesStenes v £ Chpasvsmase 8 are ~ o © ree F)

I lo6bI4a nose3HbIX MCKOoMaeMbIX

Npracxeria pa3paboTaHHbl ANA CNELWaNNCToB B chepe Ao0bINN NPHPOAHLIX PECYDCOB M NOMOTaioT YNPaBnATL NPoUSCCami paseeari, 4o0bIYM,
aHaniiza | oNTUMNZaLIN NPON3BOACTEEHHLIX oNepauii, obecnewnean YyaobHLI QOCTYN K aKTYaNbHbIM 4aHHLIM 1 aHEANTIYECKNM HHCTPYMEHTaM

ANA NOBLILLERNA 3herTHBHOCTI paboTel.
o5 ) - II > - : > :

Monuron CypporaTtiibix

L]

Monenet atamall Core BAMT AuloTz??
Npoayxrs Mpoaywmsi Mpegym MpoaykTe:
nDhﬂO}KeHHﬂ 0XBaThIBAKOT 124 & STl 2% 25 &

KNK4eBbIE HaNpaBneHns pabot:
nobbi4a yrngs;
HedTH i NPUPOAHOTO ra3a;

METANAMYeCKIX pya; L - e - -
NPOoYNE NONe3HBIE NCKONaeMbie. b

AutoTM JMOVES Urban data analysis FEDOT
Mpoext MpocayrTel MNpoext MpcaysTol

Py 63 W I8 3 64 &
NHTepdenc mapkeTtnnenca N-pelieHnn
M CEPBUCOB AJ11 MPOMBbILLIEHHOCTU
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PelueHna B 061acT MICKYCCTBEHHOIO MHTENIeKTa

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2025
AddekTbl OT BHeapeHus YI'T
YCKOpEeHMe Moncka 1 OLEHKW peLleHnn gna pasnny- 9
HbIXOTpaCﬂePI—,EI,05p83 I I I B D B B

000 000000000000000000000000000000000000000000000000000000000000000000000000000000002000

CokpalleHmne atana GopMUPOBAHUA TEXHUUYECKOTO
npennoXxeHns — oo 2 pas3

CuncteMa ncnonblyeTcs
ON1S peleHnsa peasibHbIX
3aa4 KOHeYHbIX noTpe-
butenen

KOHKYpeHTHbIe NpenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 00

EonHbiv nuTepdenc goctyna K NpuknagHbiM cepBUCaM, UH-
CTPYMEHTAaM N BMONNOTEKAM C OeTalibHOWM OOKYMEHTaUnen

Bo3MOXXHOCTb 3anycKa CepBMUCOB U JEeMOHCTPATOPOB MPUIOo-
XeHUM B obnake

Tunmsauua peLueHrin No oTPAaCcsM MPOMBbILLUNEHHOCTU

PykoBopgutenb pa3padboTku

£ 000000000000000000000000000000000000000000000000000000000000000000000000000000000000

LOKTOp TexHnYeckmnx Hayk AnekcaHap ByxaHoBckumn saki, AHAMUTMMECKMTA LEHTP
avbukhanovskii@itmo.ru %‘ NPU MPABMTENBLCTBE
Vig® POCCMACKOW ®EJEPALLMK

MHuymnatop

P R R R R Y
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YrauBepcuUTeT UTMO . o o

NHTennekTyanbHaa MyJibTUAreHTHas MHXXUHUPUHIoBast
cuctema iIMAgES

MpenHa3HadeHa 418 ONTUMU3ALMK TEXHUKO-3KOHOMUYEMKMX MOKa3aTesien npoekToB no dype-
HUIO 1 OBYCTPOMNCTBY HedTEerasoBbIX MECTOPOXAEHUN. B MHTEPaKTUBHOM pexknMe obecneym-
BaeT NOArOTOBKY U MHTEPMNPETALMIO AaHHbIX 3Tana CpeaHecpOUYHOro niaHUPOBaHUA 000bIUY,
MOCTPOEHME ONMTUMAsIbHONO CKBO3HOMO CLEHapusa BypeHns 1 0ByCTPONCTBA MECTOPOXAEHMS,
hopPMUPOBaHKE NMOCNEAYIOLLMX 3TAMNOB LEenoYky CO30aHNA CTOMMOCTU MPOEKTA.

KOHKYpeHTHbIe NpeuMyLLecTBa

0 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CKBO3HOE MfiaHMpOBaHME NO 3TanaM LEenoyky Co3gaHmnsa CTOMMOCTM

00 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

BbICTpble pacyeTbl BapMaHTOB MJlaHa Ha OCHOBE CypPOraTHbIX Moaenem

00 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

[NoBepOYHble pacyeTbl Ha OCHOBE BHELLUHUX Mogesien U nHxeHepHoro Mo

24



PelueHna B 061acT MICKYCCTBEHHOIO MHTENIeKTa

PacyeT $UMHAHCOBO-3KOHOMUWYECKUX NapaMeTPOB No 06YCTPONCTEBY MECTOPOXAEHUN 7]

COcToRme pacueTs

HacTpoiiTe napaMeTphbl pacueTa

Pace

P GO

Tun pacyeTta YYUTHIBATE NNOWAAHBIC 0BT Mo mermie e e

[ R

MecTopomaeHna KapamosLroe -

Hauars pacuet Bty s g

BTV AR b ORISR CTDACTY D A

= MNP 1 FCF o roaas

PeaynbTaThl pacyeTa

Hobbiya Oobbida  OobBbika CAPEX
HMTENBHOCTE Konuuectao OP Buipyuka, NPV,
MecTopoxaeHue An i i HedTH, rasa, KoHAeHcaTa, oBYCTPORCTRO, MHHB(' 6 !
pac 3 KyCTOB g MAH py6. MAH.py6
MAH.T MNH.M3 MAHT MIH.pY6 Py
KapaMmoBcKae a.0b 1w 0oo 5454 045 476045 [s51+] 1096716 42585
Mpadmku
A Haronnexssi@ FCF no roaam
s CTpykTypa CAPEX OfiycTpoicTsa
o
& i
3 n RN RO RN R ERNE RN O
W
E ~Poy
-0
-
=300
I0XT FIY POAE JOIS DA T0IT J00E OIS I0N0 FOXL PAN PAIY JONM FORS DO JOXT DOME 2004 2040 P41 PAAT TOAN DAL BOAS J04d
i HaxrgnnerHd NPY no ropam 5
” Fh um b /
- puu=-
g -0
£ -wea
E A0 w TpySonposonsl By TRMNPEMEICNOBLE
& o HyCTORmE AACULALNH
e ABTOAUPERMOE ROIRATTED
= W HARTETHNECKOR XOTRACTRS
b - oA COBERTE
-

021 2073 3074 2095 2076, F00T T0I8 039 2900 FAV) J033 7000 301 075 J0M6 037 F0I0. TN 04D I040 AT T040 IO 704 30N

MNMpumep pacyeTa PUHAHCOBO-IKOHOMUYECKUX

napamMeTpoB NO 06YCTPONCTBY MECTOPOXKAEHUNS
B cucteme iIMAQES

PykoBogutesib pa3paboTku

L R A T R I

KaHonpaT TEXHUYECKNX
Hayk Cepren UBaHOB
svivanov@itmo.ru

3akKa3uuk
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YHusepcutet MTMO

CucteMa noaaep>XKu MPUHATUSA KOMIJIEKCHBIX pPeLLUeHU
ONS BblI6opa onTUMaNbHOW HU3KOTEMMepaTypPHOW TeXHONMOMmm
NMOAroTOBKU rasa

lNpegHa3HayeHa ONsg pacyeTHOro 06OCHOBaAHMA pPeLUueHnr No BbIOOPY ONTUMANIbHOW HU3KO-
TeMNepaTypHOMN TEXHOMOMMM NOArOTOBKM ra3a Ha OCHOBE MEXAaHU3MOB WMHTENNIEKTYasbHbIX
MYJIbTUAreHTHbIX CUCTEM. [103BONAET aBTOMATU3NPOBATb KOHCTPYMPOBaHME 3DDEKTUBHbBIX
CLUEeHapWVeB NPUMEHEHNA TEXHOMOrMM MOArOTOBKM M TPAHCMOPTUPOBKM MPOOYKTOB, @ Tak-
e YnpaBiaATb KAayeCTBOM MPOEKTOB C YYETOM BCEM COBOKYMHOCTU WX KOJINYECTBEHHbIX
rnokasaTenemn.

KOHKYpeHTHble NpeuMyLiecTea

DopMMNPOBaAHME KOMIMTIEKCHOIO PeLLEHUS 3a CYeT yyeTa JIOTMKM PaboTbl PasNIUYHbIX
MpeaMeTHbIX SKCMNepTOoB

HarnagHbi rpadnyecknit nHTepdenc ans MHTEPaAKTUBHOIO NOCTPOEHUS CLLeHapMeB

MoBepoUHble pacyeTbl HA OCHOBE BHELLHUX Modenen U MHXeHepHoro MO

10 L (R S 8 b 38 1 R

e PykoBoauTenb pa3paboTKu

KaHaompaT TeXHUUYeCcKnx
Hayk Cepren UBaHOB
svivanov@itmo.ru

y L 3aKasuuk

,(l Torwa:cao_1 Fmnas s nesynaTens_2

KOMAEHIA NOKYRATEN: CrK
¥

Komnaem nowymanent_1

NHTepdenc NnocTpoeHns cLeHapueB

HU3KOTEMMepPaTyPHOM NOArOTOBKM ra3a

(+] - o a =



PelueHna B 061acT MICKYCCTBEHHOIO MHTENIeKTa

UHTennektTyanbHasa cUcTeMa noaaep XK npuHATUS peLleHnmn
«LUuncpoBon akcnepTHbIN coBeT TaTHedTU»

MpegHa3HayeHa A9 MHTENNEeKTYallbHOrO aHaNiM3a AaHHbIX U MOAOAEPXKKN MPUHATUA KOM-
MJIEKCHbIX PeLUeHUnn PYKOBOACTBA BbICLLEro 3BeHa B 4YaCTM aBTOMAaTM3auMm M onTuMm3a-
UMM TEXHONOMMYECKUX N BU3HEeC-NpoLeccoB Aobblun 1 NepepaboTkmn HedTu. lo3BongaeT
dopMynnpoBaTb 3anpPoOChl HA eCTECTBEHHOM SA3blKe M NOy4YaTb Pa3BepPHYTble OTBETHI, MOA-
TBEPXXOEHHbIE CNPaBOYHbIMK MaTepuanamn. PeanmsoBaHa Ha OCHoBe 60/bLUON yHAOA-
MeHTanbHOM Mopenn M B MynbTMareHTHom copmMme.

KOHKYpPEHTHbIe NpenMyLLecTBa

Mcnonb3oBaHMe 60bLLUMX A3bIKOBbIX MOOENemn

PaboTa C KOpnopaTUBHOM OOKYMEHTaumen 1 6asaMm 3HaHUIN KOMMAAHUN

€ 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

PaGoTa CO CMOXHbIMM 3anNpocaMun, TPEOYIOLLMMUM SKCMEPTU3bl B PA3fINUYHbIX NPeaMeT-
HbIX OBJlacTax

PykoBoauTenb pa3paboTKu

KaHOonoaT TeXHUYECKUX
Hayk [leHunc HacoHoB
dnasonov@itmo.ru

3aKa3uuk

P R R R R Y

3agaun undpoBoro
3KCMepTHOro coseTa
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YHusepcutet MTMO

LindbpoBon NonmroH cypporatHoro MmoaenmpoBaHus
N peunH>XXUHUpPUHra otpacnesoro MO B NpOMbILLNIEHHOCTHU

MpenHa3HaueH Ona aBTOMaTU3aLMU MOCTPOEHUS HU3KOPECYPCHbIX CYPPOraTHbIX Mofe-
ner n unpoBbIX OBOMHUKOB Ha MX OCHOBE OIS PA3/IMYHbIX MPOMbILLIEHHbIX OOBHEKTOB
M cucTteM. Ha ocHOBe MHXXEHEPHOro Mo MNO3BOSAeT COo34aBaTb 6a3y AaHHbIX MU3NUYECKO-
ro MOOeMPOBaAHUA PA3SIMUHbBIX COCTOSAHMN OOBbEKTA, MO KOTOPOW MeTodaMy aBTOMaTuye-
CKOro MalLUMHHOIro oBby4yeHus CTPOUT U BaMAMPYET CypporaTtHble mogenn. Ha ogHom 6a3e
JaHHbIX ob6ecneuymBaeT KOMIMIEKCUPOBaHME CYpPOraTHbIX MOAENen pPasHbiX MNapaMeTpoB
B chopMe LMdPOoBOro ABOMHMKA Ha OaHHbIX, OOMYCKAloLLEro UCrnosib3oBaHre 6e3 3anycka
NHXXeHepHoro 0.

NHTepdenc NnpoBepKu CypporaTtHom
mMopenn otpacnesoro MO



PelwueHuna B obnactu MCKYCCTBEHHOIo MHTEeNIJIeKTa

AdheKTbl OT BHEApeHuda YI'T
YCKOpeHne co3gaHna CypporaTHbiXx Mmogenem — B 2-4 7
pa3a | 8 B 0 B B |

000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000

[MpOoTOTUM CUCTEMBI
YCcKopeHne pacyeToB NO CPABHEHUIO C PU3NYECKUM

npoLLles AeMOHCTPaLuIo
MopaenupoBaHMeM — B 5-50 pas B 3KCMIYaTaLMOHHbIX

YCNOBUSAX U OTPa)KaeT
MJAHUPYEMYIO LUTATHYHO
cucTemy

KOHKYpPEHTHbIe NpenMyLLLecTBa

0 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

ABTOMaTHn4yeckoe popMmnpoBaHme 6a3bl JaHHbIX MYTEM 3anycka MHXXeHepPHOro
Mo Ha yAANEeHHOM CyrnepKoMMbloTepe

ABTOMaTMYeCKOEe COorJjlacoBaHMe cOCTaBa 6a3bl OaHHbIX W CTPYKTYPbl Mopgenewn
ONa JOCTUXKEHUA TpebyeMor TOYHOCTH

BusyanbHbin HTEPMdenc, He TPeOYOLMM 3HAHUA NPOrPaMMMUPOBAHUSA

PykoBoauTenb pa3paboTKu

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000

JoKTop TexHnyeckmnx Hayk UpuHa bonoaypuHa
prmat@mail.osu.ru

MHnumnatop

®0c00ccccccccc00cc00c0000000000000000000 o
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YHusepcutet MTMO

GEFEST: 6ubnmnorteka reHepatMBHOro gu3amHa
hun3nyecknux oo6bLeKToB

MpenHa3HayeHa Ong co34aHUSa MPOrpaMMHbIX cuctem MW ona reHepaTMBHOro amsaw-
Ha Pa3/IMUYHbIX (PU3NYECKNX OOBEKTOB B CMJIOLLUHbIX Cpeaax C MOMOLLbIO 3BOOLMOHHOMN
onTUMM3auun. lNogaoepXXmMBaeT MHOMOKpPUTEPUAbHYO MOCTAHOBKY 3adayuun, MHTerpaumto
C PU3NYECKNMU CUMYIATOPaAMMN N MoOeNdaAMU reHepaTmneHoro NA.

AddeKkTbl OT BHeagpeHUus YIT
YCcKOpeHMe NpouUecCcoB KOHLUEMTYaNIbHOMO NPOEeKTUpPO- 9
BaHMﬂﬂ,OGO pa3 . 8 8 & 3 03 0 B B |

00 000000000000000000000000000000000000000000000000000000000000000000000000000000000000

YnpolweHne pa3padboTKn KACTOMU3INPOBAHHbLIX peLue-
HUM B 2-4 pa3a

CuctemMa ncnonblyeTcs
AN peleHnsa peanbHbIX
3a[a4 KOHEeYHbIX noTpe-
outenen

KOHKYpeHTHbIe NpenMyLLecTBa

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Ob6ecneumBaeT Kak CTPYKTYPHbIW, Tak U (DYHKLMNOHAab-
HbIM OM3aNH Ha OCHOBE MOJINTOHANIbHbIX CTPYKTYP

BbiCcTpble anroput™Mbl 3BOJIIOUMOHHOM  ONTUMK3ALNN
C ynpaBsigeMon CXOOMMOCTbIO

PaboTa C BHELUHVUMU BO3OENCTBUAMM CTOXACTUYECKOM
nPUPOAbI

PykoBopguTtenb pa3padboTku

KaHaonpaT TexHnyecknx Hayk Hukonam HUKMTUH
nnikitin@itmo.ru
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Cucrtrembl U
ang rpapo-
CTPOUTESNIbCTBA



YHusepcutet MTMO

UHCcTpYMeHTaNbHada niaatdopma umudbpoBon YpoaHUCTUKHA

MNpenoHa3HayeHa A9 pelweHnsa TUMOBbIX 3adady YPOAHUCTUKMK, CBA3AHHbIX C OLEHKOM
M NNAHUPOBAHMEM PA3BUTUA FTOPOACKOMN Cpedbl HA OCHOBE KOMMJIeKCa NPOCTPAHCTBEH-
HbIX MHOEKCOB U METPUK, NOJSIydYaeMbiX MOCpPencTBOM MHMOPMaAUMOHHOW MOAEeNN ropoaa.
Mo3BONSET PACCUNTbIBATb OLLEHKN COCTOAHUSA TOPOACKOM Cpeabl MO KpuTepuam obecne-
UEHHOCTU HaceneHna o6beKTaMmM OBCNY)KUBAKOLMX MHDPACTPYKTYP, AOCTYMHOCTU OOb-
€KTOB ropoACKOW cpeabl 4S9 HaceNIeHUs, TPAHCNOPTHOM CBA3aHHOCTU TEPPUTOPUN FTOPO-
03, UEHTPANIbHOCTW U NOTeHUMana pa3BnMTnUa TEPPUTOPUN.

TnapHas Davrwe Hacenewme  KoMTeHET Cepance TRYRCDbE DECYREH Q nnargopme CTaHumm @ Cepactomonn A AxkayWt
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[Nonb3oBaTeNnbCKUN NHTEPMENC
MHCTPYMEHTaNbHOM NAaThopMbI
UNPoBOM YPOAHNCTUKMK
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PelwueHuna B obnactu MCKYCCTBEHHOIo MHTEeNIJIeKTa

AddeKTbl OT BHEeApPeHUs

0 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CoKpallleHne CPOKOB MpoBeaeHMNAa NPeanpPoOeKTHbIX
nccnegoBaHum TepputTopmin Ha 25-50%

0 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CokpalLeHune 3aTpaT Ha pa3paboTKy U BHeOpeHUe CUCTEM
NoALEPXKUN rPafoCTPOUTENIbHOIO U ColManbHO-
39KOHOMMYECKOro pasBuUTMUAa ropoaoB Ha 35-50%

0 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

[NoBbilleHne 3PDHEKTUBHOCTU NCMONb30BAHUA pecyp-
COB 04 pa3BUTUS ropoackom cpenbl Ha 10-25%

KOHKYpeHTHbIe NpenMyLLecTBa

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

YIT

R PR Y

9

CuncteMa ncnonb3lyeTcs
ONS peLleHnsa peasibHbIX
3aa4 KOHeYHbIX noTpe-
outenen

OTKpbITas apXUTEKTYpPa, YTO MO3BOJSET HacbIWaTb NaaTopMy AaHHBIMU MO PA3HbLIM

ropofaM U TeppUTOPUAM

LLInpokass HoOMeHKNaTypa Mopgesier MalUMHHOIMO OOy4dYeHUs U MPOCTPAHCTBEHHOro
aHaNn3a, MHTErpPUPOBAHHbIX B LIMMPOBYIO Modesb Cpedbl ropoaa 1 HaceneHus

BO3MOXHOCTU CLEHAPHOIro MOAEINPOBAHUA PAa3BUTUSA ropoaa («ecsin-To»)
Ha YPOBHE CTPATErMyeCcKoro reHepasibHoOro n MacTep-niaHNpPoOBaHUS

PykoBogutenb pa3paboTku

KaHamnpoaT TeXxHU4Yecknx Hayk Cepren MutarumH
mityagin@itmo.ru

MHunuymnatop

e000cc0cc0c0000000000000000000000000000 o
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YHusepcutet MTMO

«[1pocTo.P»: undpoBada nnatcpopma
yrpaB/neHUs1 pa3BUTUEM TeppUTOpUn

MpeoHa3HadyeHa O19 aBTOMATU3aLMM MPOLECCOB YMNPABEHUSA PAa3BUTUEM TEpPUTOPUN
Ha CTaguax NpPennpPoOeKTHbIX UCCNegoBaHUM 1 NpoekTrnpoBaHua. O6ecneurBaeT OLEHKY CO-
CTOSAHUSA TEPPUTOPUM MO KOMIJTIEKCY (PaKTOPOB, BKIIOUAA SKOJSIOrMUYeckue, TPaHCMopTHbIE,
couManbHble U MHXXEHepHble. MPOorHo3mpyeT MNepPCrneKTUBbl Pa3BUTUSA TEPPUTOPKUM B COOT-
BETCTBUM C OOHUM U3 BO3MOXKHbIX MPOMUNEN: XKUbE, MPOMbILLNEHHOCTb, CENTIbCKOE XO3AM-
CTBO, peKpeauus. Ha cTagnax KOHLLEeNTYalbHOro NpOeKTUPOBaHMNA obecrneynBaeT aBTOMATU-
3aUMo PYHKLMOHANIBHOIO 30HVPOBAHUSA TEPPUTOPUIMN U FeHEePaLMIO KOHLEMLMA ee Pa3BUTUA.
Ha ctagun npenckasaHusa 3deKToB PasBUTUA TEPPUTOPUM MPOrHO3MPYET COLMaNbHO-
3KOHOMMYECKME NOCNeacTBUA /1S JIOKALMU, OKPYXKAIOLLLEro KOHTEKCTa U PErmMoHa B LIeJTIOM.

@ iapra B Ppocacacrse (3 Buadne

34

; : MNonb3oBaTenbCkuU NHTEPMENnC
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PelleHunsa B 06N1acT UICKYCCTBEHHOTO MHTEMNEKTA . . . . . . . . . o oot o 2025

AddeKkTbl OT BHegpeHUus YIT
CokpalleHmne CpOKOB NpeanpoOeKTHOro nccnegoBaHmsa 5
o I I I N .
N aHanu3sa Tepputopun B 1,5-2 pasa
teeteteeeeetetecntecncasacacasastatetetatetetasnsnsnsnsasasasassssasssssnsesesnseseses  OCHOBHbIE KOMMOHEHTHI
YCKOpeHMe KOHLEeNTYyanbHOro NpoOeKTUPOBaHUSA pa3- CNCTEMBI NCTbITaHbI
BUTUS TeppuUTOpUl Ha 30-60% B YCNOBUSIX, BIIN3KINX

K peanbHbIM. Pa3paboTka

npoposikaetca B 2025
KOHKYpEeHTHbIe npenMyLLecTBa

€00 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

OueHKa C yYeTOM permoHasibHOW rpagoCTPOUTENIbHOM CUTYaLMK, @ TaKXKe C y4eTOM
MJ1aHOB PermMoHaabHOIo Pa3BUTUA

B0O3MOXHOCTb OLEHKN U MPOrHO3MPOBAHUA COLMAbHbBIX PUCKOB pPeann3auun npoekToB
PAa3BUTUSA TEPPUTOPUN HA OCHOBE LIEHHOCTHOW MOAE N HaceNeHNs

YCcKOpeHUa NpoLeccoB 3CKU3HOMo MPOEKTUPOBAHUSA Ha PaHHMX aTanax peannsauum
MPOEKTOB 3a CcYeT reHepaTmBHoro N

PykoBoauTenb pa3paboTku

£ 000000000000000000000000000000000000000000000000000000000000000000000000000000000000

NHunumatop

e000cc0cc0c0000000000000000000000000000 o

KaHaonpaT TexHnyecknx Hayk Cepren MutaruH
mityagin@itmo.ru

35



YHusepcutet MTMO

TexHOoNorusa reHepaTmBHOro AN3aNHAa KOMIMIEKCHbIX
MPOMBbILLUJIEHHbIX OO BEKTOB U COOpy)KeHMVI

[NMpenHasHaveHa o KOHUENTYaIbHOro NMPOeKTUPOBaAHUA MPOMbILLUIEHHO-TOTMCTUYECKNX
KOMIMJIEKCOB MeTogaMun reHepatmBHoOro N ¢ uenbko oueHKM noTeHumana passmtma Tep-
PUTOPUN N BbiBOpa 6A30BbIX TEXHONTIOMMUYECKNX U CTPOUTESNIbHbBIX peLueHun. NpruMmeHmnMa
ONa NPOEKTUPOBAHUA OOBEKTOB B CJIOXHbIX KJIMMATUYECKUX YC/IOBUSIX, HanpuMmep —
rpPy30BbIX TEPMUHANOB Ha Lenbde APKTUKN.

NHTepdenc cnctemsl reHepaummn
MPOEKTOB apKTUYECKNX MOPTOB

36



PelwueHuna B obnactu MCKYCCTBEHHOIo MHTEeNIJIeKTa

S dheKTbl OT BHEgpeHuda YIT
CokpalleHne aTana KoHUenTyanbHOro 6
npoekTnpoBaHnsa go 10 pas N [N [N ==

00 000000000000000000000000000000000000000000000000000000000000000000000000000000000000

. CucteMa npoaeMoH-
OBbILLleHvl/Ie B(l-DSds’/eKTVIBHOCTVI MCNOJSIb30BaHUSA CTPUPOBaHa B YC/IOBUSIX,
naowanen no 0 O6NN3KNX K peasibHbIM

KOHKYpPEeHTHbIe NpenMyLLecTBa

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

BbicTpaga reHepauma LMMOPOBON MOAENV B YC/IOBUAX HeonpeaeneHHOCTU
M HEenoJIHOTbI AaHHbIX

MHO>XECTBO aJibTEPHATUBHbIX CLEHAPUEB PA3BUTUS TEPPUTOPUN

ONTUMU3aLMA NPOEKTHbIX PELLUEHUN C YYETOM HOPMATUBHbIX, TEXHUYECKUX U
MPOCTPAHCTBEHHbIX OrPaHUYEeHM

YyeT KIMMaTUUYECKUX OCODEHHOCTEN, OMepPaTUBHbIX U SKCTPEMAsIbHbIX
XaPaKTEPUCTUK BHELLUHeN cpeabl

PykoBoauTenb pa3paboTKu

MHnumnatop

e000cc0cc0c0000000000000000000000000000 o

Cepren KyaguHos I
sergei.kudinov@itmo.ru ||| |||

POCHEDTDb

37



YrusepcuteT UTMO  _ L oo

LIMDOPOBOW M3P: uHTEeNNeKTyasbHbI aCCUCTEHT

OJ19 KOMIMNNIEKCHOM Noaaep >XKu NMPUHATUSA peLLeHnn

Mo ynpaB/leHUIO FrOPOACKUMMN TEPPUTOPUSMU HA OCHOBE
6os1bLLION byHOAAMEHTAa/IbHON Moaenu

MNpegHa3HayeH Ana nosblleHUs 3MdHEKTUBHOCTU (MOBbILLEHNE CKOPOCTU, CHUNKEHME
CTOMMOCTMU, NOBbILLEHNE KayeCTBa) MPOLECCOB ropoackoro ynpaeneHuns. ObecneymnBa-
eT ANanoroBbiv MHTEPMENC B3aUMOOENCTBMSA C MONIb30OBATEIEM HAa €CTECTBEHHOM A3blKe
B BMAE BOMNPOCHO-OTBETHOW CUCTEMBI. [1o3BONFEeT a3 DEKTUBHO paboTaTb C FOPOACKNMU
6a3aMuM OaHHbIX U 3HAHUI, @ TAKXXe NPUKNAOHbIM NO N4 3a4a4 rpagoCcTPoOUTEeNbCTBA U yp-
BAHUCTUKWN.

CaukT-NMerepSypr + | [ L= X AECHETEWT

8

+

v @ M

I

§® uewo

%

E

=]

MnniocTpaunsa onanoroBoro nHTepdenca
BUPTYasIbHOrO acCUCTEHTa Nosb3oBaTeNs
MHCTPYMeHTasIbHOM NaatopMbl LMMDPOBOM

YPOAHNCTUKN




PelwueHuna B obnactu MCKYCCTBEHHOIo MHTEeNIJIeKTa

AddeKTbl OT BHeagpeHUs YI'T
MoBbILLEHME CKOPOCTU MOArOTOBKM MaTepmnanos 7
019 06OCHOBaHUA peLleHunn 0o 5 pas NN TR WS T = —

0 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CHMXXEHMe 3arpy3kum nepcoHasna, BOBJI@YEHHOroO B NOA-
roTOBKY pelueHunn, B 3-6 pa3

CucrtemMa NpogeMoHCTPU-
pOBaHa B 3KCrJyaTauu-

OHHbIX YCNOBUAX Ha Npu-
Mepe CaHkT-lleTepbypra

KOHKYpEeHTHble NpenMyLLecTBa

00 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

YCcTpaHeHne ra/yitoumMHaumm 3a cyeT apHeKTUBHOIrO MUCNOIb30BaHUA 6a3 3HaHUM
O ropoge (HopMaTMBHbIE OOKYMEHTbI, AaHHbIe 1 [10)

ABTOMATM3aUNA BbI30Ba BbIUUCAUTENbHbLIX MoAyNer nNnatdopMbl LUDPPOBOWM
YPOAHUCTUKN U YHUDUKALUN Pe3y/IbTaToOB

B3anMopgenctBme C MNoJib30BaTe/leM Ha €eCTeCTBEHHOM $3blKe€, BO3MOXHOCTb
O0OBbACHEHUSA PE3YIbTAaTOB

PykoBopguTtesb pa3padboTku

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000

MHnumnatop

e000cc0cc0c0000000000000000000000000000 o

KaHonpoaTt TexHnuyeckunx Hayk Cepremn MutarmH
mityagin@itmo.ru
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YrusepcuteT UTMO  _ L oo

HAapo reHepaTUBHOIO NPoOEeKTUpoBaHuA rTIM

MpengHa3HayeHo ANna 6bICTPOro co3agaHmMa LMMPOBbLIX MOAeNnen KOHLENUMn pa3Bnutma Tep-
puTopuUn B 061aCTN rpaxxgaHCKoro ctpountenbctBa. ObecneuymBaeT aBTOMaTUYECKOE 30-
HUPOBAHME KOMMIEKCHbIX TEPPUTOPUIN, PA3MELLEHMNE TUMOBbLIX M FTEHEPATUBHbIX OOBEKTOB
YKMNNOro, COLUMaNbHOro M KOMMEPYECKOro Ha3HaYeHUs C YYEeTOM HOPMATUBHbIX OrpaHuye-
HUN N TPeBOoBaHUN K MHPACTPYKTYpPe. Jlexxnt B ocHoBe NI-nnatdopMbl TeppUutTopuasb-

HOro MHMPOPMALMOHHOIO MoaennpoBaHus rTIM.

KOHKYpPEeHTHbIe NpeuMyLLecTBa

B 3 pa3a yckopseT pa3paboTKy U OLEeHKY MacTep-MniaHoB, BKJOYAA UX IKOHOMUYe-
CKYIO €MKOCTb

Ob6ecneurBaeT COOTBETCTBME HOPMATMBAM N KAUECTBEHHO MPOrHO3MPYeT TEXHUKO-
3KOHOMMYECKMe NoKasaTenu

HaxoOnT onTuMasibHble CLeHapun ONs NPOEKTOB KOMMIEKCHOIrO PasBUTUS TEPPUTOPUIN
B YC/IOBUSIX HEMONTHOTbI UCXOOHbIX AAHHbIX

PykoBoauTenb pa3paboTKu

Cepren KyauHos
sergei.kudinov@itmo.ru

3aKasuuk

CreHepupoOBaHHbIN B NaaThopmMe ro C Ket group
rTIM >xunon panoH
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PelleHunsa B 06N1acT UICKYCCTBEHHOTO MHTEMNEKTA . . . . . . . . . o oot o 2025

MHTennekTyanbHas CUMCTEMa aHANIMTUYECKON NOAOEPIKKMU
rpapoCcTPOUTENIbHOU ACATENIbHOCTHU

NMpenHa3HayeHa Ona NoaroTOBKU M aHanmM3a uMdpoBOn rpagoCcTpouTebHOM OOKYMEH-
Taumn. [eHepaTop rpagoCTPOUTENbHbIX MJIAHOB 3eMeJslibHbIX YYaCTKOB obecrnevymBaeT
aBTOMaTM4yeckoe (GopMMPOoBaHME C YUYETOM HOPMATUBHBLIX TpPebOoBaHUN rpaduyeckom
N TEKCTOBOM YaCTM OOKYMEHTa, a TakXe unmdpoBon Moaenn B Buae Habopa reocsoes.
MHCTPYMEHT aHaNM3a NPOEKTOB MIAHNPOBKU TEPPUTOPUN MPOBEPAET UMMOPOBON NPOEKT
Ha cobntoaeHne npenenbHbIX NapaMeTPoOB CTPOUTENbCTBA, AENCTBYIOLMX HOPMATMBOB
MO AOCTYMNHOCTU N 0B6ecneyeHHOCTU COUManbHbIMM OBBbEKTAMMU.

KOHKYpEeHTHbIe NpenMyLLecTBa

ABTOoreHepaums OOKYMEHTaLWW, COOTBETCTBYHLIEN rpagoCcTPOUTEeNIbHbIM HOPMaMm
“ NpaBuiam

[NpenoTBpaLleHne OWNOOK N HapyLLUEeHNIN HOPMATMBOB B NPoOeKTax

BO3MOXHOCTb MPOBEPKU U KOPPEKTUPOBKU MPOEKTHOW OOKYMEeHTauun, NoaroTOBMAEH-
HOW BPYYHYIO

PykoBopgutenb pa3paboTku

Cepren KyguHos
sergei.kudinov@itmo.ru

3aKa3uuk

MHTepdenc aHanmsa 3eMesbHbIX YYaCTKOB
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YrusepcuteT UTMO  _ L oo

UHTennekTyasibHbI CepBUC reHepaummn o6 bEMHO-
NNAaHUPOBOYHbBIX peLleHNN MHOrOKBapTUPHbIX AOMOB

MpenHa3sHaveH 019 aBTOMATUUYECKOro Co3daHusa LUMMPOoBbIX Mogenen o6beMHO-MNaHnPOo-
BOYHbIX pelleHnin (KBapTuporpadum) s Xuabix 4oMoB no MporpaMme peHoBaLUUU ro-
poda MOCKBbI C yYeTOM 3a0aHHbIX MapaMeTpoB U TpeboBaHUN. B KauecTBe BXOOHbIX OaH-
HbIX YYUTbIBAIOTCHA CBEOEHUS O KBaPTUPAxX B paccenseMblX JoMaXx, LiefieBble TpeboBaHUA
OJ19 HOBbIX KBApPTUP, OaHHble O 3eMefIbHOM YUYacCcTKe U OKPYXXEeHUW. BbixogHble OaHHble
NPencTaBNAoT COO0M LMMDPOBYIO MOAesb C MOCaAKON MHOTOKBAPTUPHOIO JOMa Ha yyacT-
Ke C YYETOM HOPM UHCOALIMU, @ TaKXKE MOITAMXKHBIMU MJIAaHAMU STAXKEN N IKCMNIUKALIMEN,

KOHKYpPEeHTHblIe npenmMyLiecTBa

BoicTpasa (1-3 MMHYTbI) reHepaunsa BAapMaHTOB KBapTUporpadmm

Ha 45% sddekTnBHEE MCMONb3yeTCa Ha3eMHas naowanb 30aHMA

Ha 35% adhdekTuBHEE MCMONB3YIOTCH XKUJble naowanm

reasin Wypean Duass  Meponpested  Hosseme  Yemme v Ewl v - I

PykoBoauTenb pa3paboTKu

BapwauTs QMNP
. Cepren KyguHos

5 sergei.kudinov@itmo.ru

3aKa3uuk
nnaH“mBKa ettt 0000000000000 ROOONIONOROORNOOORIOIOOOORONOOOIONOOIOIS O
e B Ben \
| =g MoC _
..... E=u CTPOM
g NHTepdenc cepsuca reHepaLmm MHDOOPM

KBapTuporpahumn no nporpamMmme
peHoBauUuM MOCKBBI
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PelleHunsa B 06N1acT UICKYCCTBEHHOTO MHTEMNEKTA . . . . . . . . . o oot o 2025

Soika: onbnmnoTeka NpPocTpPaHCTBEHHO-CEMAHTUUYECKOro
aHaNn3a TeKCTOBbIX AAaHHbIX

MpenHa3HadeHa onsa oboralleHns UMMdPOoBbIX MOae el ropoaoB JaHHbIMU, MOTyUYaeMbiMU
M3 TEKCTOBbIX JaHHbIX LMMPOBOro c/iefa ropoxXKaH, a TakxXXe 3a cueT pe3y/bTaToB BepHa-
KYNAPHOW OLEHKN KadyecTBa ropOaCKOM cpeabl.

KOHKYpPEeHTHblIe NpenMyLLecTBa

MeToabl onpeneneHns YrnoMmMHaeMbIX MeCcT U UX FeOKO-
AMpoBaHus, Habop knaccudukatTopoB n mogenem NER
ans onpepeneHns yHKUMOHANbHOIO COOEPMAHUSA CO-
O6LLEHNN

M3BneyeHve 1 arperaums pakToB U3 CoLMasbHbIX Me-
Ova 6e3 0oMNONHUTENbHOro NPOrpPaMMHOro obecneye-
HUA

OueHKa CyObeKTUBHOIO KayecTBa ropoackon cpenbl

Ha OCHOBEe MHEeHWMNUN TopPOXKaH PykoBoguTenb pa3paboTKu

AnekcaHop AHTOHOB
asantonov@itmo.ru

MHnumnatop

CxeMa paboTbl Moayien 6UBNNOTEKM:

OBYXYPOBHeBas Knaccubukaums,
reosiokaumsa U O6HapY>XXeHWe PUCKOB
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YrusepcuteT UTMO  _ L oo

Blocksnhet: bnbnnoteka ceteBoro aHanmsa 1 MoaesiMpoBaHUSA
ang ypoaHucTos

MpepocTaBnaeT UHCTPYMEHTbl ONS CO30aHWA KBapTaslbHO-CeTeBOWM Moenu ropona
N reHepaunm onTUMalbHbIX TPEOOBaHUN K ero pa3BuTUo. [103BONSET OLUEHUTb METPUKMU
FOPOACKOM CeTU, TaKMe KakK CBA3HOCTb U LEHTPaSIbHOCTb, PaccUMTaTbh npenocTaBieHue
TUMNOB YCJTYI HA OCHOBE HOPMATUBHbIX TPEBOBaHWIN U MONTYYUTb ONTUMasbHble TPeB6OBaHUSA
OJ1 reHepasibHOro NaHMPOBaHUS TEPPUTOPUN.

KOHKYpPEHTHbIe NpenMyLLecTBa

YHunBepcanbHaa popma nHOopPMaLMOHHOM MOoOeNn
ropoa Ha OCHOBE OTKPbITbIX AAaHHbIX

YyeT KOHKYPEHLUU Mexxay XUTeNnaMu 1 ycayramu

OonTuMmMsaumnsa NMHOOPMaLMOHHOW MOAENN ropoaa
Ha OCHOBEe afiropuMTMa OTXKUra

PykoBoauTenb pa3paboTKu

TaTbdHa YypsaKkoBa
churyakovat@itmo.ru

MHnumnatop

Buayanunsaumsa npouecca co3gaHms
KBapTanbHO-CETEBOW MOAENN ropoaa
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YruBepcuteT UTMO  _ L oo

MHTennekTyanbHasa areHTHass CUCTEMa NOAAEPIKKU
MPUHATUA peLLeHU No NMNJIAHUPOBaAHUIO MPOMbILLUIEHHbIX
O6usHec-npoLeccoB Ha ocHoBe BbAM

MpeoHa3HadeHa Oa OMTUMM3ALMM MNAHUPOBAHMUSA MPOMBbILLIEHHbBIX OW3HEC-NPOoLeccoB
Ha BONbLUMX BPEMEHHbIX TOPU3OHTaX B YC/IOBUAX HeonpeaeeHHOCTU U HEeMOJSTHOTbI AaHHbIX.
Mo3BosgeT aBTOMaTU3MPOBATb BCE LLIArM OT aHaIM3a CMETHOM JOKYMEeHTaUMu OO0 Bamaaumm
CreHepPUPOBAaHHbIX MaH-rPAMUKOB O/ PA3HbIX CTPATEMMM peann3auum npoeKTa, a TakxKe
BblJaBaTb PEKOMeHAaUUn Mo BbIGOPY TEXHONOTMIN NpoBeaeHua paboT.

MHTepdenc B3anmMoaencTBmnsa C areHTHom
CUCTEMOW MOAAEPMKKN NMPUHATUA PeLLeHn

Mo MJaHUPOBAHMIO MPOMBbILLEHHbIX BU3HeC-
npoLeccoB Ha ocHoBe BAM
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PelwueHuna B obnactu MCKYCCTBEHHOIo MHTEeNIJIeKTa

AddeKTbl OT BHeapEeHUs YI'T

0000 000000000000000000000000000000000000000000000000000000000000CCOCIOIOIOGIOIOIOIOIGOGIOIOIOIGOCIOIOIOIOGTG OGO P R R XY

MNoBblleHne 3pDEKTUBHOCTM NnaHoB Ao 30% 8

CokpalleHue Tpygo3aTpaT No NMAaHUPOBaHUIO CucTeMa NpoBepeHa
B 16-20 pa3

Ha PaboTOCNOCOBHOCTb

B CBOEN KOHEeYHOoN hopme
M B OXKMNOAEMbIX YCTOBUAX
aKCnyaTauum

KOHKYpPEHTHbIe NpenMyLLLecTBa

00 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

ABTOMaTU3aLMA NpoLuecca NIaHNPOBaHUSA 38 CYET NPUMEHEHNA NCKYCCTBEHHOIO
MHTEeJI1eKTa ONnd n3aBjieveHnd orblTa M3 HaKOTMJ1eHHbIX KOPMOPATUBHbIX OaHHbIX

BbiCcTpble MHTeNNeKTyasibHble anropuUTMbl MOCTPOEHUS, ONTUMM3ALUMKM U Basvgaumm
niaH-rpadnkoB

OueHKa XapaKTePUCTUK, KOTOpPblE BJIMAKOT Kak Ha MHOMBMAOYASbHbIE,
TakK M Ha KOJIJIEKTUBHbIE TPyAOBble YHKLUNN

PykoBoauTenb pa3paboTKu

£ 000000000000000000000000000000000000000000000000000000000000000000000000000000000000

MHnumnatop

P R Y PR R

KaHguoaT TexHunyecknx Hayk AHHa Kanro)xHas
anna.kalyuzhnaya@itmo.ru
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UHTenneKTyanbHbI UHCTPYMEHT Bbl6Opa ONTUMasribHOMN
CTPYKTYPbl TeppUTOpPUaNnbHO-pacnpeneseHHoro
NPOU3BOACTBA 3a cyeT 3h(PEeKTUBHOIO pa3MeLLeHUs

WU BHYTPEeHHEeW onTUMU3aLmMm NPOonU3BOACTBEHHbIX MOLLIHOCTEN

MpepHa3HaveH ONa o60CHOBAHUA OMTUMaNbHOW CTPYKTYPbl TEPPUTOPUANBbHO pacrnpene-
JIEHHOro MPOU3BOACTBA MYyTEM KOMOWHATOPHOM OMTUMU3ALUM BaAPUAHTOB pPa3MeLleHUd
LIeXOB C OLEHKOWM Pa3/IMYHbIX 3aTPAT: HA BHYTPEHHIO U BHELLHIO JIOTUCTUKY, MepCcoHar,
KarnuTasibHOe CTPOUTENbCTBO. [103BONGeT MPOBOAUTH KOMIMIEKCHYIO OLEHKY peLueHunn
Mo Habopy NMapaMeTPOoB: OT cneundukaumm NPoaYKUUY 00 SKOHOMUUYECKUX NMoKasaTesen.

KOHKYpPEHTHbIe NpenMyLLecTBa

48

BO3MOXXHOCTb MCMO/Ib30BaHUSA B PEXMME KOHCTPYKTOPA CO MHOMECTBOM MOJSb30BaTENNbCKNX
HaCTpPoeK

PykoBoauTenb pa3paboTku

KaHompaT TeXHUYEeCKNX
Hayk Ceprewn BaHOB
svivanov@itmo.ru

3akKa3uuk

MNHTepdenc cnctembl nogbopa

OMTUMasbHOM CTPYKTYPbI
pacnpeneneHHoro Npo1M3BoACTBa




PelleHunsa B 06N1acT UICKYCCTBEHHOTO MHTEMNEKTA . . . . . . . . . o oot o 2025

Bubnmnoteka MeTonoB TPAHCMOPTHOM

MapLupyTU3auum pas 3agayd njiaHNpPoBaHUA AOCTAaBKMU
CBeTJibIX HePTEeNnpPoOaAYKTOB C NPpUMeHeHneM rpadoBbixX
HENPOHHbIX ceTen

MpenHasHadeHa ais ObICTPOro COCTaBMEHUS PACMMCAHUM 1 MAPLLUPYTOB JOCTAaBKU CBET/IbIX
HeMdTENPOOAYKTOB MeXAy CKIadaMu U 3anpaBoYHbIMU CTAHLIMAMU C YYETOM MPOrHO3a JOPOX-
HOW OBCTAaHOBKM U UCYEPMNaHWS 3arNacoB Ha CTaHLMAX.

KOHKYpPEHTHbIe NpenMyLLecTBa

YcKOopeHue peLleHnsa TPAaHCNOPTHbLIX 3a4a4 3a CUYeT MCNOoJSIb30BaHMA rpadoBbIX
HEMPOHHbIX ceTen

BO3MOXXHOCTb MCNONb30BaHUA B KQYeCTBe MEeTOANYECKOro SApa Assa Co3naHus
Pa3INYHbIX MPUKNAOHbIX PeLUeHUM

[MepeHOoC Ha apyrme 3aaadun TPAHCNOPTHOM NTOMMCTUKM

-\-l-- ™ Ty, Ldaar L r Fhiartimes kailtrs
= N o R A Cuslom Path (Distance: 16.36 km)
Lampugnano \ N
\ p"—"’“—'“"t.ﬂ P e, o - Original Path (Distance: 15.10 km) PyKOBoD‘MTenb pa3pa60TKM
! eeeeccccceccccccssscccscccesssscesssscsssscesssoees o

b Porta Ganwann 7

LW > oy 4 J i

Porta Verieda"
ENeilie”

By xh
N / 1783 '-‘;-fﬁ'l i N il

KaHaompaT TEXHUUYECKMX HAaYyK
Cepren MutaruvH
mityagin@itmo.ru

o BN
5an ‘J\"" Porta,Semplane
N [ ¥

Quarto Cagn!

3akKa3uuk

MapLUpyT MeXxay OBYMSA TOYKaMu Ha ONTUMU3NPOBAHHOM rpade
YOC He3HauMTeNbHO YCTyMNaeT B TOYHOCTU UCXOOHOMY anropuTMy

N 3HAYNTEJIbHO NPEeBOCXOANT B CKOPOCTUN pacyeToB
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SAMPO: bpenMBOpK oNTUMU3ALIMM NPOU3BOACTBEHHbIX
NpoLLeccoB B YC/I0OBUAX HeonpeneneHHOCTU 1 HENOJTHOTbLI

OAHHbIX

MpenHa3HayeH oia aBToMaTU3auUMM MNAaHUPOBAHUSA NPOMU3BOACTBEHHbIX MPOLECCOB C YYETOM
cneundrkm paboTbl B C/IOXKHbIX YCNOBUNAX, B TOM UYMUCSE, KOMMJIEKCHbBIX MPOEKTOB MO OBYy-
CTPONCTBY MECTOPOXAEHNN HEDTU 1 ra3a. Ha ocHoBe AaHHbIX 06 MCNONHUTENAX U rpade pa-
60T NPOeKTa C NMOMOLLBIO META3IBPUCTUYECKUX ANTTOPUTMOB CTPOATCSA [MapeTo-onTrManbHble
MJIaHbl C YYETOM Pa3HbIX KpUtTepmes (BpeMS, PeCcypcChbl, OIOIKET).

KOHKYpPEeHTHble npeuMyLLecTBa

YCKOpeHMe peLleHns TPAHCMOPTHbIX 33434 3a cueT
MCMOIb30BaHUSA rPadOBbIX HEMPOHHbIX CETEN

CokpalleHne BpeMeHn pa3paboTKn niaaHoOB C Mecsa-
LLeB OO HECKOIbKUX OHEN

KOHTPONMPYEMOCTb YCTOMUMBOCTM MSIAHOB MPU U3MEHe-
HUSIX BHELLIHMX YCTOBUIN

Scheduling using
a multi-agency approach

Graph separation inlo blocks

K } -
> 3 Agents configuring
Input data L

Work Graph Structure | AREAEL
i Schedule
i e tasks order;

Contractars list H rasoUrces assignment
H Scheduling using a particular algorithm
Optimization criteria
Choosing sheduling algorithm

| .
. CxeMa npouecca aganTuBHOM
Algorithm parameter selection ONTUMM3aLUU NNIAHNPOBAHMUS

PykoBoguTenb pa3paboTku

KaHaunoaT TEXHUYECKnX
Hayk JdeHuc HacoHoB
dnasonov@itmo.ru

MHnumnatop

NPOn3BOACTBEHHbIX NpoLeccoB SAMPO
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Expert.HR — MHTennektyanbHag cuctemMa nsmMepeHus
LncdpoBbIX Npodunien CoOTpyaHUKOB a1 yrpaBieHUs
KaapoBbIMU PUCKaAMU

MpepHa3sHadeHa ona onTUMM3aumMM nogbopa U OLEHKU nepcoHana B HR 1 pekpyTuHre.
MpenocTaBnseT BO3MOXHOCTb aBTOMATUYECKOWN reHepaummn 3aaHnin ans BUOEOUHTEPBbIO
M aHKETUPOBAHUA, aHaNM3npyeT NoBeaeHe U JIMYHOCTHbIE XapaKTePUCTUKU KaHOVMOATOB
Ha OCHOBE MYJIbTUMOAA/bHbIX OAaHHbIX. BbIABNAET NpeaBeCTHUKN BO3HUKHOBEHUS Kaapo-
BbIX PUCKOB, ornpenensieT nyTh UX KOPPEKTUPOBKM 3a CYET OOYyUEeHUSa UNK yrnpaBneHus
MOJITHOMOUYUNAMK COTPYOHVKOB.

VEFAMOBATE TPEGPe MLl NBOLSNT COATRATETHMA Wb KON KNHILANTOR

3

BapranTel COCTAUD WOMIHEL!

CocTan womakgs: NIl

CooTan woMakRL N2

T ——
» [ -
%
=
"
"
-

"‘i.:!“ (]
o

hhdbdr 2L BT
8 um g

£
NHTepdenc B3anmMonencTemns
C CUCTEMOM U3MepeHns undpoBbIX

npodunnen cCoTpyaHNKOB
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PelwueHuna B obnactu MCKYCCTBEHHOIo MHTEeNIJIeKTa

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2025
SddeKTbl OT BHEAPEHUSA yrt
CoKpalleHune BpeMeHM Ha NpoBeaeHne 1 aHanms 8
BIA,EI,eOl/IHTepBbD B 9 pa3 I I I D B .
e Fe
ABTOMaTM3aUMAa CKPUHUHIA Ha BonblUnX 6asax, Ha Ha PaboTOoCnNoOCcCo6-
oT 1000 pe3tome HOCTb B CBOEN KOHEYHOM

hopMe 1 B oXKMaaeMbIx
YCOBUSX 3KCMNyaTaumm

KOHKYpPEHTHbIe NpenMyLLecTBa
ABTOMaTUYECKUM aHanM3 COOTBETCTBUA KaHOuaoaTa
OOJIXKHOCTU Ha OCHOBE pe3loMe

feHepaumsa BONPOCOB AJ1 BUOEOUHTEPBbIO HA OCHOBEe
OMWCAaHUNS BaKaHCUU U pe3toMe

OueHKa XapaKTepPUCTUK, KOTOpble BMUAKOT KakK Ha
nHOMBMAOyasibHble, TaK N HA KOJINIEKTUBHbIE TPYOOBbIE
MhYyHKLNN

PykoBoguTesib pa3padboTku

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000

MHuymnatop

e0c0cccccccccc0csc00cc00c000c000000000000 o

KaHonoaT TeXHMYECKMX Hayk AHacTacusa JlaylwKuHa
aalaushkina@itmo.ru
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YHusepcutet MTMO

CucrteMa oueHKU o6ecrneyeHHOCTU NPOMBbILLNEHHbIX
npennpuatnn Poccumnckon depepaumm Tpyao0BbIMU
pecypcamm

MpenHa3HadeHa 019 OOBbEKTUBHOM OLEHKW Halnuua [OCTYMHbIX KagpoB A1 OpraHu-
3aUMM  HOBbIX TMPOW3BOACTB Ha 33adaHHOW TeppuTopuK, onpeaeneHms BO3MOXKHOCTU
yNpaBneHns Murpaumer KagpoB, B TOM UUC/Ie C YYETOM TPAHCMOPTHOM OOCTYMHOCTU,
BbISAB/IEHUS YC/IOBUM, CMOCOBCTBYIOLLMX YCTOMUYMBOCTU KaOPOBOro rnoTeHumana npeanpus-
Tna (6bITOBbIE YCOBUSA, TOMUCTUKA). MPpUMeHUMa 19 NOOOEPKKM NPUHATUA PeLLeHN Kak
B YaCTW CO30aHUA HOBbIX, TaK U MOJEPHU3ALMN CYLLLECTBYIOLLMX MPOU3BOACTB.

Linppoeana nnatpopma “Tpyaossie pycypcs!”

ﬂ]’ Cnou % 300 08

= €3 Habop "OueHka NoTeHUWANa ropona” YCnewHo 3arpyses ¢opmaum|

o @ Ouenka TPYADDLIX POCYPLOB

| ® Murpauwontse casan Benukwii Hoeropop,

e I @ CsoR ewopKa, NoTEHMaNSHBIE -
Mrdopnaums
BRIMYCKHIAKK 1 OTHPBITHIE PEBOME
@ MUrpauuoHHose 1
ArMOMEPALMOHHEIE CER3MW
@ MarpauykoHHoe CEAIW reh ra ®
I @ Canasu mewxay BxfpanHsimM
rOPOBOM W ARYTMMA ® ®
HABCENEHHBILMW NYHKTAMI [ ] ]
| ® Hacenensbie myHkTe,

OTHECEHMBIE K 8TMOMEDELNK

BLibpaHHOG ropoga

L]
@ DueMka NoTeHywana ropoga [+
(nepecyeT) @ ¥
| @ Ceofciearopoga 7 @
| @ Censn mexny BuGpaKHbIM ® ® L4
ropoaoMm KU ApYraMA
HBCENEHHBIMMN TYHKTAMM 5 ® =) L

MHTepdenc B3anMofencTBmns ¢ CUCTEMOMN MU PAUKGHHBIE CERIN

OLEeHKN 06ecneyeHHOCTV NPeaAnpPUATUN
TPYAOBbLIMU pecypcamu

ClleHapHi HIMEHEHHA FOPORA




PewweHunsa B obnacTtun NCKYCCTBEHHOIO MHTENNEKTA . . . . . . . . o . o o o o o o oot e e e e e e e e e e e e 2025
AddeKTbl OT BHeapeHUs YIT
CHMmXKEHMe «TeKyukn Kagpos» Ha 10-40% (B 3aBUCUMO- 6
CTW OT OTPAC/IN N PEermoHa e

CETEYR TOCmENSE-
OnTMM3aumsa pacxoooB Ha yoepxXaHme CoOTpyaoHUKOB CTpMpPOBaHa B YC/IOBUSIX,

no 10% O6NN3KNX K peanbHbIM

KOHKYpeHTHbIe NpenMyLLecTBa

€ 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CpaBHeHMe NoTeHLUMaNa Pa3BUTUSA Pa3HbIX NPeanpPuUaTUin, ucxonga U3 OOCTYMHO-
CTU KaOpOBbIX PecypcoB

MHOroypoBHeBas Mofefb KagpoBOro noteHumana (rocygapcTBoO — PervoH — ropon,)

YyeT Kak OOBbEKTUBHbBIX, TaK U CYOBEKTUBHbLIX (DaKTOPOB MUTpaLunmn
TPYAOBbIX pecypcoB

PyKOBOp,VlTeﬂb pa3paGOTKVI VIHMUMaTOp
KaHonoaT TEXHUYECKMX HayK CepreVI MuTtaruvH
mityagin@itmo.ru
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CucrteMa NPoOrHo3mpoBaHUA NOTPEOHOCTU B NepcoHane
Ha OCHOBEe [AO/IFTOCPOYHON NPOrpaMmbl Pa3BUTUA KOMMNaHUN

MpenHa3HayeHa O/19 BbICOKOYPOBHEBOro MOOENMPOBAHUSA MPOU3BOACTBA C LIeNblo BbIXO-
[a Ha KagpoBoe obecrneyeHne KOMMNaHuy ¢ getanmsaumen 4O YPOBHS OTAeNbHbIX Mo3unumi
1 NpoMdecCHoHanbHbIX PONEN MPOU3BOACTBEHHOrO 6/10Ka/Uexa/yyacTka. MeToamnka pacue-
TOB OCHOBaHa Ha MPOrHoO3MpPoBaHUN OO6BLEMOB MPOU3BOACTBA M HEOBXOOMMOro OJI 3TOro
Ka[pOBOro pecypca C UCMOSIb30BaHMEM METOLOB PEerpecCUoHHOro aHaamsa, 6anaHCcoBbIX
3KOHOMUYECKUX MOOEsIer, MapKOBCKUX Liernen n Teopum rpados.

CTpyKTypHasa cxeMa Mogenen ans
MPOrHO3MPOBaHUA MOTPEBOHOCTEN
B MepcoHane



PelleHunsa B 06N1acT UICKYCCTBEHHOTO MHTEMNEKTA . . . . . . . . . o oot o 2025

AddeKTbl OT BHeApeHUs YIT
BO3MOXHOCTb (POPMUPOBAHUSA KagpPOBOM cTpaTerum 6
NPeanpUATUA C 3abnaroBpeMeHHOCTbIO 0o 5 ner e

0 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CuncrtemMa npoaeMoH-
DKOHOMUSA Ha KagpoBbIX pUCKax nopsaaka 5-10% CTpUpOBaHa B YCNIOBUSAX,

O6IN3KNX K peasibHbIM

KOHKYpEeHTHbIe NpenMyLLecTBa

00 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CKBO3HOE MOOeNIMpoOBaHMeE NpoLEeCCOB pa3HOro Macwrtaba
YyeT ocoBeHHOCTEN OpraHM3aumm NPoOn3BOACTBA B KOHKPETHOM KOMMaHUn

Micnonb3oBaHMe Kak BHYTPEHHMX OaHHbIX KOMMaHWK, TaK U PermoHanibHOM coLmanb-
HO-3KOHOMMYECKOM N aeMorpadmyeckom CTaTUCTUKN

PykoBopgutenb pa3padboTku

MHunuymnatop

e000cc0cc0c0000000000000000000000000000 o

KaHgonpaT TexHunuyeckmnx Hayk Cepren MBaHoB
svivanov@itmo.ru
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OceanAl: 6nénnoTeKka HTeNNeKTyasibHON OLEeHKU
JINUHOCTHbIX KaQyecTB

MpenHa3HayeHa ansg pas3paboTkM npuknagHbix cuctem VN, ncnonb3yowmx anropuTMbl UH-
TEeNNeKTYaNIbHOro aHanM3a NOBEAEHMS Ye/TOBEKA HA OCHOBE €ro MyJibTUMOAA IbHbIX AAHHbIX
A9 aBTOMATMUYECKOrO OLEeHMBAHUA YPOBHSA OTAEbHbIX MEePCOHasbHbIX Ka4yeCTB JIMYHOCTU.
OueHunBatotca: OTKpbITOCTh onbiTy (Openness), JobpocoBecTHOCTb (Conscientiousness),
JkcTpaBepcua (Extraversion), JobpoxenaTtenbHocTb (Agreeableness), OMouMoOHanbHas
ctabunbHocTb (Non-Neuroticism).

KOHKYpPEHTHbIe NpenMyLLecTBa

Ncnonb3oBaHMe MybTUMOAAbHbIX AaHHbIX (ayano, BUOEO, TEKCT)

BO3MO>XHOCTb MCNOIb30BaHUSA ANA yYeTa adhPEeKTUBHBLIX COCTOSAHUMN

ANropuTMbl MOryT ObITb aganTUPOBAaHbl ONA PAa3NNUYHbIX MPodeccro-
HaNbHbIX oBlacTen

I Input L | 1 Assessment | 1 Application cases I 1 !
Imultimodal datal | 1 | results ' ; implemented in OCEAN-Al 1 i 1
[ v 1 ] 'y 1
' ' S . § 1 | | 1 1 Ranking potential - N 1
Video information 1 1 o = N L N anking
: : : > analysis module m ﬂ |:| \ : : : prsesln,d e : : 2 result :
1 1 1 1 . 1 1 1 i 1
! 1o — ) Multimodal |:| o o ' !
+| Audio information N : P 1 rmil i ri |
: : i analysis module > '"'0""':;";’:':“5'0" —> |:| |_>: :l :_): Form "g'zif::: ve work ™, > :
1 [ o 3 X v !
1 1 |:| 1 ] ' 1 1 i 1
: : : Text information |:| : 1 ! : Predicting consumer : 1 | Preference :
1 1 fi + p
: : : analysis module : 1 I:l 1 : for '.’;mu;ma] goods : 1 result :
1 1 o b o !
_______________ 1 SUNPEpp— L _
CxeMa paboTbl alfOPUTMOB UHTENNEKTYaNIbHOrO i ' N :
AaHa/In3a NnoBeaeHns YenoBeka Ha OCHOBE ero 1 :
MYJIbTUMOOANbHbBIX OAHHbBIX |
PykoBoauTesnb pa3padboTku MHunymnatop
Y I\ cne
[JoKTop TexHnyeckmnx Hayk Anekcen Kapnos @ b
karpov@itmo.ru va/ PAH
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SMILE.CV — cpena ana obyyeHUs oTpacneBbiX CUCTEM
KOMMbIOTEPHOro 3peHuns

MpenoHa3HayeHa 019 aBTOMAaTM3aUMU CO30aHUA U OBYYEeHUA CUCTEM KOMIMbIOTEPHOro
3peHUda B PasIMUYHbIX OTPACNAX 3@ CYEeT MUCMONIb30BaHUSA low-code nNporpaMMmMpoBaHUS
M TUMOBbIX LIAabNoHOB. MNMpenocTtaBnaeTca B hopMe 06/1auHOro cepBmca, UTO Mo3BonseT
0EeMOKpPaTU3NPOBaTb MpoLecc pa3paboTkn, obecneunTb TpebyeMble OYHKLMOHaNbHbIE
XAPaKTEPUCTUKMU CUCTEM KOMMbBIOTEPHOIrO 3PpeHUsa Ha OrPaHUUYEHHbIX BbIUUCIINTENbHbIX
pecypcax 3a CYeT CO30aHMA KOMMO3UTHbIX Moaesel MallMHHOIO 3PpeHns MeTodaMu aB-
TOMATUYECKOro MaLUMHHOTO OBy4YeHUA CO CXKATUEM U ONMTUMU3ALMEN MOL KOHEeUHble
YCTPOWCTBA, NPefoCTaBUTb OOCTYMN K CMeLVann3npoBaHHbIM BblUMCITUTEIbHBIM pecypcam
C BO3MO»XHOCTbIO FOPU30OHTA/IbHOrO MacLLUTabUpPOBaHUA.

[TONCK COOTBETCTBUSA MeXAY rpy30BbIMU
ABTOMOOUNAMU NPU KOHTPOE Bbe3aa

Ha TEPPUTOPMIO Ha OCHOBE HEeMPOCeTeBOro
JeckpunTopa
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AddeKkTbl OT BHeApPEeHUs YIT

CoKkpalleHune unkna paspaboTkn Mogenen KoOMnboTep- 4
HOrO 3PEeHUs He MeHee 5 pa3 T - ——
B s [T S e e
BO3MOXHOCTb CcxxaTmnsa oby4deHHbIX Mogenen go 10 pa3 MaKeTUMPOBaHbl U MNpPoBe-
c notepen 0o 10% TOYHOCTM Ha LLeNeBbIX CLLEeHapUAX PEHbI B TaBOpaTOPHbIX YC-
nosuax (paspaboTka nNpo-
pomxkaetca B 2025)

KOHKYpeHTHbIe NpeuMyLLecTBa

00 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

«YMHaa» Mogenb NoTpebutend ¢ HacTpanBaeMbiMN MHOUBUAOYANIbHBbIMUY XapaKTe-
PUCTUKAMMN NS KOHKPETHbIX KaTeropmm HaceneHus n roponos (PermoHoB)

YyeT MHDOPMaLUMOHHOIo (HOBOCTHOIO) hOHa, peksiaMbl M MAaKPO3IKOHOMNYECKOTO
KOHTEKCTa

CoxpaHeHne paboTOCNOCODBHOCTU MPU PE3IKNX N3MEHEHUAX CUTYaALUM (KPU3UCbI)

PykoBoauTtenb pa3paboTKu UHuumaTop

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000 e000cc0cc0c0000000000000000000000000000 o

KaHgonpaT TexHunuyeckunx Hayk Cepren MBaHoB
svivanov@itmo.ru
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UHCTpYMeHTalbHaA nnatdopMa co3aaHUA KOMIMJIEKCOB
MaLLMHHOIro ooyyeHust rnyooKUX HEMPOHHbIX CeTe

KOMMbIOTEPHOro 3peHusa onsa brnJiA

[NMpenHa3HavyeHa anga noaaep»XKmM NOJSIHOrO LMKa CO30aHUsS M 0By4YeHUa CUCTEM KOMMbIOTEP-
HOrO 3peHuna ana coBpeMeHHbIX BIJ1A, BKtoYas NOAroTOBKY U pPa3MeTKy OaHHbIX, OOOCHO-
BaHME apXUTEKTYPbI MoaeNnn, obyyeHne, Bannaaumto, a Takxxe co3gaHme pasinyHbIX CUCTEM
ynpaBneHna uenesow Harpyskom BINJTA. MoXXeT MCMoNb30BaTbCA OTPACNEBbIMMU Cneumanm-
CTaMu ona 0ooodbyyeHusa n agantaumm cnctem A BINJ1A B xooe akcnnyaTtaumun.

AddhekTbl OT BHeapeHus

CokpalleHmne BpeMeHu pa3padboTkm n odbyyeHuns
CUCTEM KOMMbIOTEPHOro 3peHunsa B 7-14 pa3

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

[MoBbILLEHME YCTONUYMBOCTU PabOThl CUCTEM
KOMMbKOTEPHOro 3peHnd Ha 10-15%

KOHKYpeHTHbIe NpeuMyLLecTBa

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ABTOMaTU4yeckoe nopTUpoBaHMe Moaenen
KOMMbIOTEPHOIrO 3PeHUs Ha Pa3Hble apXUTEKTYPbI
OOPTOBbLIX BblUMCINTENEN

Bannpauns Ha CUHTETUYECKUX OAHHbIX, MOKPbIBAKOLLMX
pa3finyHble cueHapuu akcnnyaTtauum BIrJ1A

BO3MO>XHOCTbMCMOIb30BaHNAOTPACIEBBIMCNELMANTMCTOM
6e3 HaBbIKOB MPOrpPaMMMPOBaHMS

62

KOMMNOHEHTbI nJiaTdopMbl
MakKeTUpPOBaHbl M MpoBe-
PeHbl B 1abOpPaTOPHbIX YC-
nosuax (paspaboTka npo-
gonmxaeTtcsa B 2025)

oooooooooooooooooooooooooooooooooooooooooooo

JOKTOP TEXHUUYECKUX HAYK
AnekcaHpp ByxaHoBcKuun
avbukhanovskii@itmo.ru

MHnumnartop

oooooooooooooooooooooooooooooooooooooooo

: KPOHLUTAAOT



PelueHna B 061acT MICKYCCTBEHHOIO MHTENIeKTa

ODRS: AutoML-dbpenmBopk ponsa 3apad
pacrno3HaBaHUA OOBHEKTOB

Ob6ecneymBaeT aBTOMAaTUUYECKUM BbIOOP Moaenem rnybokoro obyyeHma n oopmMmpoBa-
HUEe KOHBEMEPOB MALLUMHHOIO OBy4YeHUsa Noa KOHKPETHYO 3a4a4y pacno3HaBaHUa 06b-
eKTOoB. [NpenocTaBnsgeT He TONIbKO peKkoMeHaauuMm no BbiIbopy Moaenem pacno3HaBaHUS
OOBEKTOB, HO M MO3BONIAET OOy4YaTb NPEeasIoXKEHHbIE MOAETN HEMOCPEACTBEHHO BHYTPU
dpenmMBOpKa yepes ynodbHoe API.

= e + Yolovs
33 !!!! 2| Yolov? KOHKYp€eHTHble NpenmMyLLecTBa
z g SREE [Em 2|+ FastRonN NMoo6op ML-Mopenn Ha ocHoBe 3aOUKCUPO-
o = HaGop gaHHbIX 1 « 55D o
&9 ROOTSSE . BAHHOIO OnbITa NMpeablayLmMx nccregoBaHmMm
1 l AKTyanmnsmpyemas 6a3a 3HaHMM Ha OCHOBE

NINTEPATYPHbIX UCTOUYHUKOB

MNpeoBpa3zosaHne CBOWCTE BXOAHBIX NAPaMETPOB B eecccceecccercccccecccsececsseescscescseessscessssssssssessssscesso0e

Maccns OTKPbLITbIN KOO, WMIJIEMEHTUPYEMbIN B MpU-
1 ‘ RecommendationEngine(Habop pankHwix, mogens) ‘ Knaﬂ,Hble CUCTEMDI l/”/l

!

Cnucok peromeHaaumnii

PykoBoauTenb pa3paboTku

2 ‘ Training(PexomeHaaLm) | JOKTOP TEXHNUYECKMNX HaYK
l Anekcen [lyxaHoB
dukhanov@itmo.ru

OugeHKa MeTpuK oByueHHOR Mmogenu

3 [ Evaluation{Mogens) ‘ M HU uMaTop

cecesscccstcccscsscesteccssssscssscccssns o
MpuHUMn paboTbl hpenmMBOpKa
ONs 3a4a4y pacno3HaBaHMs O6bEKTOB
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ROSTOK: 6ubsimoTeka reHepaTMBHOro AnM3amHa
POOOTOTEXHNYECKUX CUCTEM

MpenHa3HavYeHa o1 reHepaTUBHOIO AM3anNHa MeXaTPOHHbIX M POBOTOTEXHUYECKUX CU-
CTeM Pa3/IMYHOro HasHauyeHud. PeannsyeT airoOpmUTM aBTOMATUUYECKOro NMpoOeKTUpoBa-
HWNS, BKlOYas MCXOOHOE OnmncaHne MexaHn3Ma B Buae rpada, 3agaHne BHeLIHeN cpepbl,
MOOEe/IMPOBaHME CreHepUpPOoBaHHbIX MEXAaHU3MOB M MOUCKA HaWUNy4dllero BO3MOXHOTO

an3anHa.

KOHKYpPEHTHbIe NpenMyLLecTBa

reHepauus TOIbKO OU3NYECKM BO3MOXKHbIX KOHCTRYKLINM
BbicTpoe pelueHne 330aum MHOMronapaMeTpmuIeckom onTu-
MU3aUMM 3@ cUeT 3PDEeKTUBHbIX MPadOBbIX aJITOPUTMOB

KoansamH dyHKUMN POBOTOTEXHNUYECKOW CUCTEMBI U ee

MeXaTPOHHOM MHMPACTPYKTYPbI
PykoBoauTenb pa3paboTku

| Object tograsp | HOKTOP TeXHUYECKMNX HayK

' Cepren Konwo6uH
s.kolyubin@itmo.ru

Nodes/Rules

MHuuymnatop

| Description of |
¥ amechanism
for simulation

ANroput™ paboTbl hpenmBopKa
reHepPaTUBHOIO MPOEKTUPOBAHNS
PbIYaXKHbIX MEXAHN3MOB A4

Mechanism data

—

POBOTOTEXHUKM
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YruBepcuteT UTMO  _ L oo

SMILE.RS: MHCTpyMeHTanbHaa cpena ans co3gaHus
U aHaIn3a NyOsIMYHBIX peKOMeHaaTesIbHbIX CepPBUCOB

MpenHa3HadeHa onga 6bICTPOro NPOTOTUMMPOBAHUS, Pa3PAOOTKN N TECTUPOBAHNS MAaCCOBbIX
peKoMeHaaTe lbHbIX CePBUCOB. [103BONSET YCKOPUTb MPOLIECC BBOAA PEKOMEHAATENIbHbIX
CepBUCOB B 3KCIJIyaTaLMIo 3a cYeT UX NpegodyydeHuns, onepaTUBHOIO nepeodyyeHmns 1 npo-
BEPKWM Ha OCHOBE CUHTETUYECKNX MOBEeOEHUYECKUX NAaHHbIX aBaTapoOB NOJIb30OBaTENEN.

= PewomMeHpaLm OakHbe 3ArPYHSHHLIE MOSENH ONMCaHLE Baseline ﬂ JanycTute rpady

MpencKazaHHbIe KOHTPOMNBHBIE TOYKK

All Datasets : Combined and predicted : combine-img_1_0-img-1-1.png

o fpmnp

MNone3osaTtens 1101

O6beKTb 13 0BYJaWEN BbIGORKN NpegcrasaHHbie 0bberTel (N0 PEATHHIY) MeTpukn kayecTsa

Pyceruin Tepaunartop (198g) Barmen n Pobun (1997) (5.4) [T — Tst data T T p——

Batmed 1 Xapnu KeiHH (20 TepmuHaTap 3 (RoccTa (5.4) - 6281

Hasan & 6yaywee (1985) TepMuHATOR reHeanc (2. (5.4) 06 8000

WeaH Bacnbesuy MeHAET... MupaTtsl KapueeKoro M. (53)

BatMen npotue CynepMetia.. Mupatsl KapHBeKoro M... (5.3)

BatMeH Hascerpa (1995) XpoHukn Hapruu: MNok.., (5.2) NHTepdenc B3auMoaencTeums
XPOHUKK HapHMM, NpMHL, ., MupaTsl KapuGckoro M. (5.2) C CUCTEMOW aHanmsa Nyo6anYHbIX

eKoOMeHOaTesIbHbIX CEPBNCOB
Barmex: Macka Qanrazma.. AooHnkn HaoHue: Nesd. (=.2) © A P




PelleHunsa B 06N1acT UICKYCCTBEHHOTO MHTEMNEKTA . . . . . . . . . o oot o 2025

AddeKTbl OT BHeapeHus YI'T

CokpalleHne BpeMeHU pa3padboTKM n odbyyeHunsa 4
pEeKOMeHOaTeNbHbIX CepBUCOB B 2-4 pasa T - ——

00 000000000000000000000000000000000000000000000000000000000000000000000000000000000000

KOMMOHEHTbI MnsiaTopMbl
CokpallleHre BpeMeHN XxonogHoro ctapta ot 30% MaKeTUPOBaHbl U MpoBe-

pPeHbl B N1abOpaTOPHbIX yC-
nosuax (paspaboTka Npo-
pomkaeTtca B 2025)

KOHKYpeHTHbIe NpenMyLLecTBa

0 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

MHOXeCTBO BCTPOEHHbIX MOAenen n airopnuTMOB KOMMbIOTEPHOIO 3peHns

LLIa6noHM3aumnsa TMNOBbLIX PeLueHnn ONs peKoMeHaaTeNlbHbIX cUcTeM ¢ low-code
HACTPOMKOWM MOO KOHKPETHYIO 3aaady

CnMynNaTop Nonb30BaTENIbCKOro NoBeAEHMA B PA3JIMUYHBIX SKOHOMUYECKUX YCITOBUSAX

PykoBoauTenb pa3paboTKu NHuumnaTop

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000 e000cc0cc0c0000000000000000000000000000 o

KangmnpaTt TexHnuyecknx Hayk Cepren UBaHoB
svivanov@itmo.ru
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YHusepcutet MTMO

ANT-Farm: dopenMBOpK MHOroMacLUTabHoOro
NPOrHo3npoBaHNa OUHAHCOBOIO NOBEeAEHNA HaceNneHus

lNpenHa3HavyeHa ons MoaennpoBaHMA MPOLLECCOB NOBEOEHUYECKOW 3KOHOMUKM Ha nonynsa-
LIMOHHOM (panoH, ropod, PErMoH) U MHOMBUAOYANIbHOM YPOBHSAX B PA3/IMYHbIX MAKPOIKOHO-
MUUYECKUX CUTYaLUUAX, BKIIKOYAA KPU3UCHI, CNPOBOLUMPOBAHHbBIE BHELLUHUMU U BHYTPEHHVMU
hakTOopamu.

CpaBHeHne CyMMapHOro NnoTpebaeHns Nonyasaumnm
WCKYCCTBEHHbIX areHTOB C MOTpebaeHnem

Mpoekuns hazoBom TPAEKTOPUM peanlbHON
nonynaumn notpebutenen onga aHanmsa

peanbHbIX NONb30BaTENEN MO KaTeropnsam 6a3oBbix
NnoTpebHOCTEN B Nepmnon HeCTabuiabHOCTH

OMHAMUKN CYMMapHOro o6bemMa TpaH3akumm
3a HECKOJNbKO NeT




PelwueHuna B obnactu MCKYCCTBEHHOIo MHTEeNIJIeKTa

AddheKkTbl OT BHeapeHus YIT
BO3MOXHOCTb MPOrHO3UPOBaHMUSA NOTPEBUTENBCKOro 6
NoBeAEeHUS B KPU3UCHbIX CUTYyaumax Ha 5-14 gHew R N [ — ——

00 000000000000000000000000000000000000000000000000000000000000000000000000000000000000

[ToBblLLEeHNE KOHBePCUUM Ha 10-18% 3a cueT
MHOMBKAOYaNnM3aLmm MHAHCOBbIX CEPBUCOB

CuncrtemMa npoaeMoH-
CTPUPOBAHA B YC/1OBUAX,
OIN3KUX K peasibHbIM
(Ha npumMmepe CaHkT-le-
Tepbypra)

KOHKYpPEHTHbIe NpenMyLLecTBa

00 0000005000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

«YMHaa» Mogenb NoTpebutend ¢ HacTpanBaeMbiMN MHOAUBUAOYANbHbBIMU

XAPaAKTEPUCTUKAMU ONA KOHKPETHbIX KAaTEropmum HacesieHnsa n roponos
(pernoHoB)

YuyeT nHbhopMaUMOHHOTO (HOBOCTHOI0O) OOHa, pekKslaMbl U MAKPO3IKOHOMUNYECKOTO
KOHTEKCTa

CoxpaHeHne paboToCNOCOBHOCTU MPU PE3IKMX N3MEHEHUAX CUTYaUUM (KPU3UCbI)

PykoBogutenb pa3paboTku

MHnumnatop

®0c0cc0cc0cc0cc0cc0cc000000000000000000 o

AHTOH KoBaHLeB
ankovantcev@itmo.ru
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YHusepcutet MTMO

Sim4Rec: oubnnoTteka reHepatmsHoro U pna obyuyeHus
peKkoMeHaaTeNbHbIX CUCTEM

NMpenoHa3sHayeHa Ang Co30aHus CUHTETUYECKUX MAaCCUBOB OAaHHbIX, UMUTUPYOLWMX MNO-
BegeHMe YYaCTHUKOB MpOoLUeccoB npepocTaBneHunsa ycnyr (KamMeHToB 6aHKOB, TOPro-
BbIX MNIOLWAAO0K, cdhepbl MUTaHUSA, cdhepbl pa3BaedyeHnin) ong obydyeHmnsa, TeCTUPOBaHUSA
N CPABHEHUA KauecCTBa pPeKoOMeHOaTeIbHbIX CUCTEM.

KOHKYpeHTHbIe NpeuMyLLecTBa

MopenunpoBaHMe NHOMBUAYanbHOro OTKIIMKA
nosib3oBaTesid, NCXoad N3 ero coumasibHoO-
AeMorparyeckomn XapakTEPUCTUKN N SIKOHOMUYECKOMN
cnTyauunumnm

[MpocTaqa aganTauns onsa pasfiMyHbIX MEXaHU3MOB
B3aMMOAOENCTBUS NOMb30BaTENlen C pekoMeHaaTeIbHbIMU
cncreMamm

MPOrHoO3 N3MeHeHnsa NoBeaeHnda Nob3oBaTeen, B T.u.
B KPU3NCHbIX CUTYaUUNAX

0w

0575
1630 1

0625 {

33 |
8550 4

0515 4

LET )

LR ]
ucB P ucs

RandamRec andnmites

i 0350 e

o ¥525 WJ"

5 asa0 mew-’w

A g

PO Y i PR RSN e
D450
0425

0400

KayecTBo pekoMeHaaTenbHon cucteMbl UCB no mepe

0by4yeHns B CUMYIATOPE B CPAaBHEHUN CO CllyYalHbIMU
pekoMeHpaumaMm (RandomRec)

PykoBoauTenb pa3paboTKu

AHTOH J1IbICEHKO
blinkop@itmo.ru

MHuymnatop



NN ona
oO6pa3oBaHuUA
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YHusepcutet MTMO

ITMO.HACK 2.0: nnatdopma ana opraHusauum n nposepe-
HUA XaKaToOHOB B chepe N

MpenHasHaveHa An9 aBTOMaTU3aLIMM OPraHU3aLMOHHbIX M TEXHOIOMMUYECKNX MPOLIECCOB Npw
MPoOBeOeHUN XaKaTOHOB B 061acTu N 1 cMeXHbIX UUMPOBbLIX TEXHOMOMMIN, BKtoYasa opra-
HM3aUMIO KOMaHA, AOCTYM K OJAaHHbIM, UCMOJIb30BaHME BbIUUCIUTESNbHBIX PECYPCOoB, YNpaB-
JNleHMe pPaboToM C 3a4ayaMu, OLEHKY KauyecTBa pe3ysibTaTa M PaHXMPOBaHME YYACTHUKOB
Mo Pa3/IMUYHbIM KPUTEPUSAM.

NHTepdenc B3anmMoaencTemns ¢ nnathopmMon
O NpoBefeHNs XakaToOHOB



PelwueHuna B obnactu MCKYCCTBEHHOIo MHTEeNIJIeKTa

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2025
AddeKkTbl OT BHegpeHUus YIT
CHMXeHne TpyaoeEMKOCTM OpraHm3aumm XxakaTo- 9
Ha Ha 15-25% RN WU —————

0 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Bo3aMoxxHocTb oxBaTa go 2000 Cncrema ncnonb3syercs
A YHEIETRIIeL ONa peleHnsa peasibHblIX
OOHOBPEMEHHO

3a4a4 KOHeYHbIX noTpe-
outenen

KOHKYpeHTHbIe npenmyLliecTBa
HedopManbHaa aBToMaTuyeckas NpoBepKa pe3yib-

TAaTOB pelweHnsa 3agayd (BKAKYAA TPEKUHI npoLecca
pewweHns)

BO3MO)XHOCTb KacTOMM3aUMKM ONA9 Pa3IMYHbIX OTpac-
NieBbIX 3a4a4 1 popM npoBeaeHMa (XakaToH, OIMMMNN-
aja, CopeBHOBAHME, KOHKYPC, 1 Mp.)

BbicTpoe npoToTUnuMpoBaHue peweHun (baseline)
Cc nomoLlbo AutoML

PykoBopgutenb pa3padboTku

NHnumnatop

e000cc0cc0c0000000000000000000000000000 o

MepyepT HypbiLeBa
mknurysheva@itmo.ru
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ILMS: nHtepdenc BsammoaencTemsa ¢ nnatcopmon
onga obyyeHus B oonacty uudpoBbIX TEXHOJIOMMN

lNpenHa3HayeHa ona opraHmsaunm yyebHOro npouecca B ANCUUMIMHAX C aKTUBHbBIM Mpw-
MEeHEeHMEM UMADPOBbIX TEXHOMNOIMMW. [103BONIAET OpPraHM30BaTb TEOopeTnyeckoe obyudeHue
B dbopMaTe «nepeBepHYTOro Kjiacca», MOKYCUPYACh Ha JTAbOPAaTOPHbIX U MPAKTUYECKMX
paboTax, KOTOPblIE BbIMOJIHATCA HEMOCPEACTBEHHO B MHXXEHEPHbIX MakeTax, OTPac/IeBOM
Mo 1 ULMMDPOBbLIX ABOVMHMKAX OOBEKTOB M CUCTEM peasibHOro Mmpa. ObecneymBaeT KOHTPOSb
nporpecca obyyeHnsa, MPOMEXYTOUYHYIO 1 UTOFOBYHIO OLIEHKY 3HaHUM C MPUMEHEHNEM TEXHO-
norunm .

NHTepdenc B3aMMoaencTemns ¢ nnathopMon
ons obyyeHuns B 061actu UM poBbIX
TEXHONOrnN



PelwueHuna B obnactu MCKYCCTBEHHOIo MHTEeNIJIeKTa

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2025
AddekTbl OT BHeapeHus YIT
CokpalleHune Tpyao3aTpaT Ha NOAroTOBKY UHMpa- 8
CTPYKTYpPbl 06yyeHus B 8-12 pas WU WS W TR o, o
T T R R T UGN
[To3BoONAET yBEIMUNTL OOBEM YyUebHbIX rpynn Ao 3 pa3 Ha a6OTOSI'IOC(F))6HOCTb
6e3 noTepmn KayecTBa obyyeHmnd P

B CBOEN KOHeYHOon hopme
N B OXKMOAEMbIX YCNOBUAX
aKcnayaTaumm

KOHKYpEeHTHbIe NpenMyLiecTea

0 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

BeclwoBHasa MHTerpauusa ¢ OTKPbITbIM U NPONPUEeTapPHbIM Mo AN obydyeHusa
C NPO3PAUYHbIM KOHTPOJIEM JTINLLEH3UNN

NMpuMeHeHne M gna reHepaumm 3agaHnm, OUEHKU Nporpecca obyyeHns
N KOPPEKTUPOBKN 0O6Pa30BaATENBHON TPAEKTOPUN

O6nayHaa Mmogesnb gocTtyna K MO gna obyyeHus

PykoBogutenb pa3padboTku

MHnumnatop

®0c0cc0cc0cc0cc0cc0cc000000000000000000 o

Kupwunn NnyruH
kirillplugin@itmo.ru
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Edulytica: onbnnoTteka oLeHKU TEKCTOBbIX pe3y/bTaToB yyeb-
HON NeAaTesNIbHOCTU Ha OCHOBE O0/1bLLUON A3bIKOBOU Moaenu

NMpeoHa3sHauvyeHa pONda [OeTaslbHOro pPeueH3npoBaHMA HedopMasibHbIX pPe3ysibTaToB
O6pa3OBaTeﬂbHOl7l nedATesiIbHOCTU, NMpencTaBJ/IeHHbIX B BUAe KOMMJIEKCHbIX OOKYMEHTOB
(KypcoBble U OUNNIOMHbIE PaboTbl, guccepTaumm 1 Op.) oNgd oueHMBaAHUA MX COOTBET-
CTBUS LenienonaraHuio nosb3oBaTtena (CTYAEeHTa, PeLeH3eHTa, ONnoHeHTa 1 Ap.).

KOHKYpPEHTHbIe NpenMyLLecTBa

BO3MOXXHOCTb HACTPOMKM MpoL,ecca OLLeHKN

NoA KOHKPETHble TPeBboBaHMA Mosb3oBaTeNel s

M NpeaMeTHble 061acTy s }"- -8
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo ﬂr. ‘- ..-l
Mcnonb3oBaHMe pacLUNPEeHHOro noncka i‘r' o dg
(RAG) ans yyeTa npeaMeTHOM 061acTh U KOHTEKCTa |l'=.|.'||.'!' ;-
MCXOOHbIX AAHHbIX e l-.':n -

BO3MOXHOCTb pacLUMPEHHON HACTPONKMN
MPOMMNTOB C UCMOJIb30BaHMEM CreLmanbHbIX NaTTEPHOB

PykoBoauTenb pa3paboTku

BnaauncnaB TepeLweHKo
vvtereshchenko@itmo.ru

MHnumnatop

NHTepdenc B3anMogencTeus ¢ 6UbInMoTeKomn
OLIEHKWN YUYEeOBHbIX TEKCTOBbIX PaboT
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#Bbicwee o6pa3oBaHue

MarucTpartypa
[

01.04.02 'ny6okoe obyuyeHue n reHepatmBHbin N oa

MogroToBKa CrneumanmncToB, CNOCODOHbIX pa3pabdaTbiBaTb M NPUMEHATbL HOBbIE aNroOpUT-
Mbl MALLMHHOIO OBYYeHMA N CUCTEMbI UCKYCCTBEHHOIO MHTENIEKTA, OCHOBAHHbIE Ha nep-
CMEeKTUBHbIX TEXHOTOIMMAX NCKYCCTBEHHOIO NHTENEKTA.

NepBas nporpamMmma no GenAl, KoTopas npoluia akkpegutauno AnbsHca. NporpaMmma
COOTBETCTBYET npodcTaHoapTaM B chepe N mn peanbHbIM BU3HEC-NOTPEBHOCTAM pabo-
TOoOaTeNs, @ TakXKe MOXXET OblTb PeKOMeHOBaHa B KayeCcTBe 3Ta/lOHHOW — B TOM 4yucne
ON9 peanmsaumm Ha nNaoLlaagkax apyrmx By30B.

Marucrpartypa
'l

01.04.02 bonbLune paHHble U MAaLLMHHOE Oby4YyeHune MOA

ANBAHC
“ 'illld[ B CHPEPE
MCKYCCTBEHHOTQ
i WHTENNEKTA

MCKYCCTBEHHOTO
WHTENNEKTA

i[l't'"a' 8 coEpe

MoaroToBKa CrneunanncToB, CNOCOOHbIX MOHMMAaTb NOAXOObl MCKYCCTBEHHOIO MHTENJIEKTA
Ha CMCTEMHOM YpPOBHe, pa3pabaTbiBaTb U MPUMEHATb TEXHOMOMMKM BOAbLLMX AAHHbIX N Ma-
LUMHHOIO OBy4yeHus 18 peLleHUsa Pas3fiMyHbIX NPpakKTUYeCKnX 3adad, nonydaTb rnybokue
3HAHWSA 1N HaBbIKM B 00J1aCTU PaboTbl C 601bLUMMU OAHHBIMU 1 PA3pPabOTKM METOO0B UHTES-
NIeKTyanbHOro aHanmsa AaHHbIX.

MporpaMma npowsia akkpeaunTaumo ANbsSHCA — COOTBETCTBYeT MnpodCcTaHoapTaM
B cdhepe NN n peanbHbIM BU3HEC-NOTPEObHOCTAM paboToaaTens.

Bakanaspuart
02.03.03 NH)KeHepust UCKYCCTBEHHOIO UHTEJIJIeKTa

[MlogrotoBka CrneumanMctoB MO  BHEOPEHUIO CUCTEM  UCKYCCTBEHHOINO WHTENNEKTa
B BM3HeC-NpoLEecChl.



PelwueHuna B obnactu MCKYCCTBEHHOIo MHTEeNIJIeKTa

Mbl npegnaraem nporpammbl MO 1 nepenoaroToBKMK,
B TOM 4MC/le KAaCTOMU3NPOBAHHbIE NOO NOTPEOHOCTN 3akKa3umka.

Ba3oBble TeMaTU4YeckKmne 6J1I0Ku

BBepeHue B TexHOMoOrnm Pa6oTa ¢ 60bLLMMUN A3bIKOBbIMU
NCKYCCTBEHHOIo MHTeJUJ1EKTa. MoaenaMu.

©0000000000000000000000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000

» CoBpeMeHHble nogxoap! 1 TexHonorm N;  »  BeBepeHne B 60blUME A3bIKOBblE MOOENN;

*  32OTmKa TexHonorum NW; * [lpoMnTnpoBaHMeE BONbLLUNX A3bIKOBbIX

+ JloBepwue n 6e3o0nacHoOCTb Mopenew;
TexHonorum NW; * OMddPekTUBHbIE TEXHUKN OOOBYUYEHUS;

*  TexHonornm N B HayuHbIX * VIHCTPYKTMBHOE OByYeHUe;
nccnenoBaHnax; * RAG: ncnonbsoBaHme BHeELLUHUX

» TexHonornm MM B 06pa3oBaHUM 1 3HaHuUKM B LLM;
BOCMUTaHNN, e LLM-areHTbl 1 aHcaMbnmnpoBaHue;

* TexHonornv NN B NDOMBILLNEHHOCTU. o Bosblue, YeM TEKCT: MyIbTUMOAANLHOCT.

TexXHOIOrMm UCKYCCTBEHHOIro UHTe/INleKTa PaboTa ¢ 3aKasumMkoM

© 00 00000000000000000000000000000000000000000000000000000000000° 000000000000000000000000000000000000000000000000000000000000000000

* PaboTa C gaHHbIMY; * OpraHnsaumda B3aMMoOencTBMA 3aKasumn-
« [locTpoeHne mopenen MW Ha AaHHbIX; Ka C pa3paboTumkom cuctem NI,
» KauecTtBO cucrtem NU; * NHCTpPpYMEHTbl M NnaTdOpPMeHHbIe
* [eHepaTnBHbIN NN OBLLME MEXaHM3MDI, peeHnsd;
e CuCTEMBI KOMMBIOTEPHOIO 3PEHUS; * Pas3utmne MMM B coBpeMeHHOM YyHUNBep-
¢ CucteMbl 06pabOTKM €CTECTBEHHOIO SA3blKa cnTeTe,;
v peyn;  MeToamnKa peanmsaunm gucumninH
*  CucTeMbl NOOOEPIKKN MPUHATUS PELLIEHUIA; B chepe NI.

e [eHepaTmBHbIN NN ona oTpacneBbIX 3a0au.
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#Kencbl 3aKa3unKkosB

MporpamMma npodeccuoHanbHOW NepenoaroToBKU:
«MNCKYCCTBEHHbIV UHTENNEeKT AN KBanuuumpoBaHHOro
3aKa3uukKa»

LUenb: dopMmpoBaHme KoMneTeHumm, HeoBXOaANMbIX TPYROEMKOCTD

0119 Bblbopa Noaxoaa Ha OCHOBE VM, KOPPEKTHOM MOCTA=  ceecessssscessesscsasenscsssenscsscancens
HOBKM 3af4a4u Ha pPa3paboTKy cuctemol NN, sadbdekTUBHO- 250 a.u.

rO KOHTPONSA NpoLLecca pa3paboTKn, a TaKXKe NMPUEMKU

M OLEHKM KayecTBa Cco3gaHHom cuctembl NI, ncxogs dopMaT npoBeaeHus
M3 3¢¢eKTMBHbIX I-lpaKTMK B3aMMOﬂ'emCTBMq 3aKa3L'IMKa 9000000000000 00000000000000000000OCCCISIEIS O
C pa3paboTumkamum. ACUHXPOHHbIN

LleneBaga ayautopua: OTpacneBble crieumnanncTbl, OTBET-
CTBEHHble 3a BHeapeHua texHonorum N B ceoem npen-
MeTHOW obnacTu.

Pe3ynbTaTbl 06y4YeHUs:

* [loHMMaHMe npoLeccoB pPaboThbl
C JAaHHbIMU, TPeboBaHUM K COOPY,
XPAHEHUIO U MOArOTOBKE AAHHbIX

*  YMeHMe KOHTPOIMPOBATb MNPOEKT-
HYIO OEeATeNIbHOCTb B chepe pas-
PAaBOTKN CUCTEM UCKYCCTBEHHOIO
MHTEe1eKTa

*  YMeHMe NCnosib30BaTb reHepaTmnB-
HbI I ¢ oueHKom cocToaTenbHO-
CTV 1 NpaBoonogobus pesybTaToB

¢ YMeHuve B3anMOAENCTBOBATL C Pa3- YyebHasa rpynna nporpamMmbl NnpodeccroHanbHon
pa6OTl-|l/|KaMl/| cuctem 1N rNepenoaroToBkn U pykosoautenn YHmusepcuteta U TMO
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#Kencbl 3aKa3vynkoBs

Anbda bank

MporpamMMa JonNoNHUTENBbHOIO NPodeccCUoHaIbHOro o6pa3oBaHuUS:
«COBpeMeHHbIN UCKYCCTBEHHbIN MHTENIIEKT B BbICLLEW LUKOJIe»

LUenb: Pa3zButue y cnyliatenem CMCTEMHOro npeacrasne-
HUA 06 OCOBEHHOCTAX TEXHOIOMTMM NCKYCCTBEHHOIO
MHTEeJIIeKTa U BO3MOXXHOCTEN BCTPanBaHUSA

ero B o6pas3oBaTesibHbIv NpoLecc.

LleneBasa ayautopus:
MpenogaBaTenn BbICLLUMX YYEOHbIX 3aBeOeHUNn

Pe3synbTaTbl 06yYeHUSa B 3aBUCUMOCTU
OT YPOBHSA CNIOXXHOCTU:

YpoBeHb 1

[TOHMMaHMe OCHOB
MCKYCCTBEHHOro UHTen-
JIeKTa, 3TUKM n 6esonac-
HOCTM ero TEXHOJIOrnmn

NMOHMMaHMEe BO3MOXXHO-
cTen NPUMEeHeHUs
TexHonormm NN B pas-
JINYHBbIX chepax

NMpoumeHeHne NN

B HAY4HbIX Mccneno-
BaHMAX, 06pa3oBaHnMN
N BOCNUTAHUU

YpoBeHb 2

NMoHnMaHMe npouec-
COB PaboTbl C AAHHbIMWU,
TpeboBaHUM K COOpY,
XPaHEeHUIO N NOAroToOBKe
AAHHbIX

YMeHne oueHnBaTb
KQuyeCTBO U KOHTPON-
poOBaTb OLLUNOKM MOoae-
nenm N

NMpumeHeHne N

B HAY4YHbIX Mccneno-
BaHMAX, 06pa3oBaHNM
N BOCNUTAHUU

TpynoOéMKOCTb

72 a.u.

dopmMaT npoBeaneHUd

ACUHXPOHHbIN + OYHO

YpoBeHb 3

YMeHune pasdbunpaTtbca
B COBPEMEHHbIX MOaX0-
jax K pabote ¢ NN

YMeHne npoMnTUPOBATD,
oby4yaTb M MCNOMb30OBATb
6o/iblUMeE A3bIKOBbIE MO-
nenuv

YMeHune paboTaTb C 6u-
6nnoTtekamun n hpenm-
BOPKaMM

NoHMMaHMe NnogxonoB
N MeXaHM3MOB MPaKTu-
KOOPUEHTUPOBAHHOW
peannsaumnm npoddeccu-
OHaJIbHbIX ANCLUMNINH

B o6nactun N
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#KeNcbl 3aKa3uynKoB

GLOBAL
School of Generative Artificial Intelligence

LUenb: DopMupoBaHMe CUCTEMHOIO NpeacTaBneHns 06 0COBeHHOCTAX PaboTbl 6ONbLUNX
SA3bIKOBbIX MoAeNen.

TpyAOéMKOCTb dopmMaT npoBepeHUda LeneBaqa aygutopuda

72 a.u. OuHbIN CTyOeHTbl MarmcTpaTypbl

Pe3synbTaTbl 0O6YyYeHuUS:

*  3HaHMEe OCHOBHbIX APXUTEKTYP, HA KOTOPbIX CTPOATCSH COBPeMeHHble BAM
* YMeHuMe NnoHmMaTb cneunuky npnmMmeHeHna bAM kK pasHbIM 3agayam

* YMeHue paboTaTb C MPOMNTUHIOM MOoAenem n NoHMMaTb MOPMY, CTPYKTYPY
MX OpraHm3saumnm

e YMeHMe UCNOoIb30BaTb BHELLHME haKTbl U 3HaAHUA OJ19 YTOUYHEHUS 3HaHUN BAM,
C NMOMOLLbIO TeXHUKN RAG 1 KOPNyCOB JOKYMEHTOB

*  YMeHue goobydaTb MOoOeN I C MOMOLLbIO Pa3/IMYHbIX COBPEMEHHbIX NOAXOO0B

YyebHas rpynna LLIkonbl reHepaTMBHOro amsamHa B ApabCcKmx
SMupaTax ¢ npenopgaBaTenamu ns YHmeepcureta MTMO
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H#KeNcbl 3aKa3uynKoB

MporpaMmMa oOoNoOHUTENBHOIO NPOdeCcCUOHASTIbHOro 06pPa30BAHUS:
NCKyCCTBEHHbIN MHTEJIJIEKT A1 KBanudmumpoBaHHOIo 3akKa3umka
(B paMKax Mactepckon MN-npoekKToB AN permoHoB)

LUenb: dbopMmnpoBaHme obLuero npeactaBneHmna 0 TOM, Kak NpaBuUIbHO BbIOMPaTb
NN-nopxoabl oNg cBOUX Lenen, CTaBuTb 3agaun ansa cospaHna MN-cnctem n adbdhekTmne-
HO PYKOBOAUTb MNPOLIECCOM UX Pa3paboTKU, a TakXKe Kak oLeHnBaTb padoTy NM-cnctem
Ha OCHOBE B3aMMOAENCTBMA 3akKa3umKa U pa3paboTumka.

TpyAOEMKOCTb dopmMmat npoBegeHusa

72 a.u. [OBYyXOHEBHbIN OYHbIN MHTEHCUB + ACUHXPOHHbIV

Pe3ynbTaTbl 06y4YeHUs:

* [loHMMaHMe obLKMX NpencTaBneHnm od
MCKYCCTBEHHOM UHTENNEKTE, B TOM UuC-
e ero npuUMeHeHusa ans TpaHcdopMaLumm
HayKM N 0B6pa3oBaHUSA

¢ [loHMMaAHMe MeToANYEeCKUX N TEXHONOIN-
yeckmx ocHos N

* [lOHMMaHMe OCHOB reHepPaTUBHOIO UCKYC-
CTBEHHOIo NHTEeJ1IJ1eKTa

¢ YMeHMe NPUMEeHATb reHepPaTUBHbIN UCKYC-
CTBEHHbIN MHTENNEKT ansa paboThbl
C OOKYMEHTaMUu U MAICTPaUUaMu

* [lOHMMaHMe NPUHLMMNOB OpraHmsaLum
NPOEKTOB B chepe NCKYCCTBEHHOrO
MHTEeNNeKTa: OT TeXHMYECKOro 3a4aHuns

0O OUeHKUM 3TUKUN npnMeHeHn4d MpenopaBaTtenu nporpammel AMO B paMkax
MacTepckom MIN-NpoeKToB Ans pernoHoB
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I/ITMO
OPEN SOURCE

KpynHenwee B Poccum akapeMmyeckoe coooLecTBo o6beanHsaeT 3HTY3ua-
CTOB, CO30aloLWUX N UCMOJIb3YIOLNX HAaYUHble OTKPbITble MPOEKTbl, B TOM
uncne B chepe Al/ML.

Mbl akKTMBHO NPOABUraeM maeto, YTo BKNa4 B HAaYKY AOCTUraeTCHa He TONMbKO nybnnkauyu-
AMU, HO U y,D,O6HbIMM MHCTPYMEHTaMn, C NMOMOLLUBbIKO KOTOPbIX MOXHO peLllaTb pa3/inyHble
HayKoOeMKKMe 3agaun. TakKe Mbl NMPOBOAMM MUTaNbl «Hay4HbIM ONeHCopC», rae paspa-
BOTUMKMN OTKPbITbIX BUBNINOTEK MOIYT pacCckKasaTb O HUX KOJIJ1IeraM, BblINOSIHSAEM aHan-
Tn4yeCkne nccinenoBaHmMA.

Ead

Al

Lt L, By

il

8) i
b

KaHan B Telegram

Scientific Open Source Meetup

84



PelleHunsa B 06N1acT UICKYCCTBEHHOTO MHTEMNEKTA . . . . . . . . . o oot o 2025

O Hac

JKOCUCTEMA OTKPbLITOrO KOda BK/toUYaeT bonee
30 npoekToB B obs1actn N

1800+ 3:5:31 no ocHOBHBLIM peno3nTopuaM

1000"' YYaCTHMKOB CcOOBLLECTBA

Pelenuns ucnonbaytotcs 6onee uem 8 40 crpanax

B 2024 ropoy Mbl caoenanv KOHCONMUOMPOBAHHbIM 0630p ucnonb3dyeMbix Data/ML
OMEHCOPC-PELLEHUN B PA3TINYHbIX KaTeropmsax, C MOMOLLbIO KOTOPOro MOXXHO COPUEHTU-
POBAaTbCS B OCHOBHbIX MHCTRPYMEHTAaX U NpakKTukax. B nccnenoBaHmm OTpa)KeHo He TOJIbKO
TeKylLee NonoXeHmne aesn, Ho U CPHOoOpPMMUPOBAH MPOrHO3 Pa3BUTUA BCEM OTpacan Ha 6nun-
»Kanwme napy net. B ocHoBy 0630pa ersin MHEHUS TOMOBbLIX KCMEePTOB U KONIMYECTBEH-
Hble METPUKMN.

)
Of 30
b R e
DRE
O3HakoMUTbCA Haw peno3untopun Mbl Ha Open Hawwn pekomeHpgaumnmn
C nccnegoBaHneEM Ha GitHub Data Science 019 open-source pa3spa-

6oTOK B obnactn A
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FEDOT EPDE

AutoML, no3songrowum co3naBaTb KOM- BnbnnoTteka onga aBToMaTUYECKOW UOEH-
MO3MTHbIe NannianHbl MOOENNPOBaHNA TUUKaLMKN CTPYKTYPbI AaHHbIX B BUAE
ONs Pa3IMYHbIX 3agad. onpdepeHumanbHbIX YPaBHEHUN
https://github.com/aimclub/FEDOT https://github.com/ITMO-NSS-team/EPDE

iOpt BAMT

MHCTPYMEHT MogenmpoBaHna U aHanmsa
OAHHbIX HA OCHOBe 6aMeCOBCKUX CETEN.
OH BKJ/IHOYAET afirOPUTMbI OJ19 MOCTPOEHUS
M obyuyeHnsa 6aneCcoBCKUX ceTen Ha OaH-
HbIX U afIfOPUTMbI ANA NPUMEHEeHUA 6an-
https://github.com/aimclub/iOpt ECOBCKMX ceTel AN19 3arnosHeHUs Mpony-
CKOB, FreHepaLmn CUHTETUUYECKNX OAHHbIX,
OLIeHKM 3HauYMMOoCTun pebep 1 T.4.

ABTOMATUYECKUIN MOUCK ONTUMASbHbIX
3HAUYEHWUIN TUNepnapamMeTPoOB ANA CNOXK-
HbIX MaTeMaTUUYeCKMX Mogenen, npouec-
COB 1 METOOB.

https://github.com/aimclub/BAMT
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TEDEouS

YHMBepcanbHbIM coNBep OA9 NPUBINNKEH-
Horo peweHna BCEX {O,P}DEs, koTopbin
ob6beauHaeT Mollb pytorch, yncneHHbIx
MEeTOOOB M MaTEMATUKMN B LIESIOM.

https://github.com/ITMO-NSS-team/torch_
DE_solver

AutoTM

ABTOMaTMUECKUM BbIBOP NapamMeTpoB
TeEMaTUYECKUX MOoOeNen C MCNOJIb30BaHU-
€M 3BOJIIOUMOHHbIX anropmntMoB. AutoTM
npenocTaBngeT HeobXxoamMMble NHCTPY-
MeHTb! A1 NpenBapuUTenbHOM 06PaboTKN
HabOPOB TEKCTOBbIX AAHHbIX HA AHFNNIN-
CKOM 11 PYCCKOM $13bIKaX U HaAaCTPOMNKM
TeEMaATUYECKUX Mopaenen.

https://github.com/aimclub/AutoTM

GOLEM

dDpenMBOPK asa onTUMU3aLunM rpadoBbix
CTPYKTYP C NOMOLLIbIO MeTasBpUCTUYe-
CKUX METOOOB.

https://github.com/aimclub/GOLEM

FEDOT.Industrial

®penmBopk AutoML ana npeankTMBHOMN
AHANMUTUKK B NPOMBbILLUIIEHHbIX 3ada4ax
(TabnunuHblie gaHHble N N306paXKeHns)

https://github.com/aimclub/FEDOT.Industrial
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