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CrnpaBOYHUK YCIOBHbIX O60O3HAYeHnM

B kaTanore npeacrtaBnieH LLUNPOKNIN CREKTP
Pa3paboTOK Ha OCHOBE NCKYCCTBEHHOIO MHTENEKTA,
Ka)KOasl U3 KOTOPbIX MNoJsie3Ha rno-cBOEMy.

Mbl MOHMMAEM, YTO BbIOOP NOAXOAALLIEN CUCTEMBI
MOXET ObITb CTIOMXHbIM, MO3TOMY pa3paboTanu
cnUcTeMy 0603HaUEHNN, KOTOPAA MOMOXKET BaM ObICTPO
OPUEHTUPOBATLCS B KaTaslore U HaxoauTb TO,

YTO HYXKHO MMEHHO BaM.
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YHusepcutetr MTMO
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NHCTUTYT MM — HOBOE Hay4yHO-UCCNnegoBaTesIbCKOE CTPYKTYPHOEe noapa3nesieHmne de-
JepaTMBHOIro Tuna, obecnevmBarllee popmmpoBaHne R&D-cTpaTermm YHuBepcuTeTa
NTMO B chepe NN n obecneyeHmne NOSIHOIoO LUMKIia UCCcnegoBaHMim U pa3padboTok B cde-
pe NN n cMexXXHbIX UMMPOBbIX TEXHOMOMMW: OT PYyHOAMEHTaNIbHbIX M MOUCKOBbLIX NCCeno-
BaHUM — 00O BHEOPEHNSA U COMPOBOXAEHMNA MPOMbILLUNEHHbIX 06pa3uoB. B coctaB NHCTK-
TYTa NN BXOOAT pa3fsinyHble nogpas3geneHna Yumesepcuteta MTMO.

q-ll
ViTMO “ e
VNICCNEOOBATE/BCKNA LIEHTP | ..'F- o
«CUMbHbIV NI B MPOMbILLNIEHHOCTW» @f. .ﬁ;‘
[ 3 .

NccnepgoBaTeNbCKUM LEHTP «CUMbHbIM MCKYCCTBEHHbIM MHTENNEKT B MPOMbILLIEHHO-
CTU» co3aaH B YHuBepcutete MTMO B 2021 r. B paMKax peanmsaumm degepanbHoOro
npoekTa «/ICKYCCTBEHHbIV MHTENNEKT» U NOoCTaHoBNeHMA [NpaButenbcTBa Poccmnmckom
Pepepaunm ot 5 nrong 2021 r. Ne 1120. LleHTp OpMeHTUpOBaH Ha CO3daHue u npume-
HeHne TexHonornm MM gna peleHmna HOBbIX K/1AaCCOB 3a4aud, ABNAKOLLMXCA NMpeaMeToM
TBOPYECKON [EATeNIbHOCTU OTpacsieBoro cneumanncta (KOHCTPYKTOpPa, TexXHOsora,
yrnpaBneHua), CBA3aHHbIX C OObeKTaMN TEXHUKU U TEXHOSIOTUN N XapaKTEPHbIX UMEHHO
ANa AeaTenbHOCTM MPOMbILUAEHHbIX NPegnpuaTmnii.

KnioueBoe HanpaB/ieHUe fAeaTeNnbHOCTU LleHTpa: pa3BuTUE OCHOB CO30aHUSA TEXHOMO-
rmm npodeccnoHanbHoro cunbHoro NN (AGI), ncnonb3ya coyeTaHne MeXaHM3MOB KOM-
MNO3UTHOINO MALUMHHOIO OBYYEHUSA N MYJIbTUATE€HTHbIX CUCTEM.



PelueHuna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

HALIVIOHATbHbIN LEHTP
KOMHUTVBHbIX PASPABOTOK

HaumoHanbHbIN LEHTP KOMTHUTUBHbLIX Pa3paboToOK — LEeHTP KoMneTeHuun HaumoHanbHOM
TEXHOIOMMYECKOWM MHNLUMATKBbLI, OPUEHTUPOBAHHbBIN Ha PAa3BUTME CKBO3HOIO HampaBeHns
«MalnHHOEe ObyYeHMe N KOFHUTUBHbIE TeXHONOrMM». LIeHTp co3pgaH Ha 6a3e KOHCopLny-
Ma BeOyLIMX OTEUYECTBEHHbIX OPraHM3aun HaykKu, MPOMbILLIIEHHOCTM U BbiCLUEro obpa3so-
BaHUA, BO3rnaBnsgemMoro YHmueepcutetom NTMO, B Mae 2018 r., B cooTBeTCcTBMMK C [locTa-
HoBNeHueM lMpaButenbcTBa Poccunckon Pepepaumm oT 16 oktadpa 2017 r. No 1251.
LleHTp ocyLwecTBngeT NpemmyLecTBEHHO UHXUHUPUHIOBbIE (DYHKLUUN: ero MUCCUEN 4aB-
naeTtca passuTue cbanaHCUpPOBAHHOW OTEYECTBEHHOM 3KOCUCTEMbI Pa3pPabOTKM, TUPAXKU-
POBaHMA U BHegpeHus TexHonornm M Ha gaHHbIX B Lenax opMnpoBaHMa BbICOKOTEXHO-
JIOMTMYHbIX NPOAYKTOB U CEPBUCOB, BOCTPEDOOBAHHbLIX B PA3J/IMYHbIX OTPACIAX, B TOM YuChe:
e co3paHne MN-MHCTPYMEHTOB aN1a ObICTPOM Pa3paboTKM N TUPAXKUPOBAHNA OTPAC-
NneBbIX pelweHnm Ha ocHoBe BDOM u reHepaTmnBHoro UK,
* pa3paboTKa CpeacTB aBTOMATM3aLMUM NPOLECCOB MNPOEKTUPOBAHUSA, Pa3PabOTKN
obyueHna n BHegpeHmna cnctem M, QOCTYMNHbIX OTPACNEBLIM CNeLnanncTam;
* oueHka a3hdeKTOB OT BHeapeHus cuctem NI B pasninyHbiX 061acTax gesaTenbHO-
CTU 1 yNpaBJieHNe PUCKaMM HA OCHOBE X KOMMbOTEPHOIO MOAENTMPOBAHUS;
* pa3paboTKa cneunanm3npoBaHHbIX OTpacneBbix pewleHnn N nop 3akas, obyuyeHune
KBaAaNNMOULIMPOBAHHbIX 3aKa34YMKOB M NOb30BaTeNen oTpacnieBbix cuctem .
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MpobneMHO-OpUeHTUPOBaHHbIe HPOHTUPHBbIE adopaTopuun

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

MpobneMHO-OPUEHTUPOBaHHbIE DPOHTUPHbIE NabopaTopUn — U30IMPOBAHHbIE HaYy4YHble
rnogpasneneHns, OPUEHTUPOBAHHbIE Ha MOUCKOBbIE UCCNEeOBaHUA B OCTPOAKTYaslbHbIX

chepax MN. K HUM OTHOCATCA:
e JlabopaTtopusst KOMNO3UTHOIO MCKYCCTBEHHOIO UHTEJNIJIEKTa
e JlabopaTopusa aBTOMAaTUYECKOro MalUMHHOIro obyyeHus

« JlabopaTopusa TeopeTuuyeckom MHHPOPMaTUKHK

KoprnopaTuBHble slabopaTtopumn

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

KopnopaTunBHblie N1abopaTopnn — M30NPOBAHHbIE HAay4dHble MOAPa3ae/ieHUs, CO30aH-
Hble 019 BbIMOJIHEHUSA KOMIMJIEKCHbIX NCCNeO0BaHUM N Pa3paboToOK, CKOOPANHUPOBAHHbIX
C MPOrpPaMMon PasBUTUSA CTPATEMMYECKUX MHOYCTPUANbHbIX MAPTHEPOB. K HUM OTHOCSATCS:

e KopnopaTtuBHasa naéopartopusa NAO «PocHedTb»

e KopnopatmBHasa nabopatopua 'bBY «MocctponmnHdopm»



TexHoNnoruu
U cpeacrtBa
Pa3paboOTKU
cuctem U
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DataMall 2.0: pacnpepeneHHass UHCTPYMEHTAasIbHasA
nnatTdpopmMa pas3padboTKM N ConpoBOXAeHUA LUpPoBbIX
o6bekToB MM Ha ocHOoBe OONbLLUUX AAHHbIX

MpenHa3HayeHa 019 NOOOCPXKU MU3HEHHOro LUMKNa pa3paboTKu M 3Kcnayatauum
cucteM MM Ha ocHoBe 60MbLUMX OAaHHbIX U TAXKENbIX Mogenen pacnpeneneHHbIMU Ko-
MaHOaMK paspadoTumkoB. ObecneuyrBaeT yrpaBfieHVEe BbICOKOMPOU3BOAUTENbHbIMU
BbIUMCINTENIbHBIMN PecypcaMn N XPaHUIULLAMU OaHHbIX, MOAAeP»XMBAET MpoLecchl
MPOTOTUMMPOBAHUA U oTNnagkm mopenen MMM Ha OCHOBE rOTOBbIX KOMMOHEHTOB, YMNpPOo-
L1aeT pa3paboTKy KACTOMHbIX MOAefien 1 CePBNCOB, MO3BOIAET OOBEKTUBHO OLIEHMBATb
MNPOrpecc N cogepxXaHme BbiNOMHAEMbIX PabOT KBAaIMMULMPOBAHHOMY 3aKa3uunKy.
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c
©
g MaccuBbl AaHHbIX B TenbHble B moaenu Cuctema BbicOKOypoOBHEBasi cxeMa
nnathopMbl ANna paspadboTku

N conpoBoXaeHus cuctem NN
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AddeKkTbl OT BHeagpeHUus YIT
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YckopeHune paspaboTtkm cuctem NN po 30% RN TR N — — — — —

CuncteMa ncnonblyeTcs
S S P RPN O peLleHnsa peasbHbIX

ONTUMM3ALUA BbIYNCIIUTENbHBLIX pecypcos Ao 20% 3alad KOHEe4YHbIX noTpe-
outenen

KOHKYpEeHTHble npenmMylLliecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

ABTOMAaTU3aLNA NCMNOJSIb30OBAHMNA CYNMEPKOMMbIOTEPHbIX PECYPCOB U XPaHUNNLL,
60NbLUNX OaHHbIX 019 obyuyeHmna mogenen N

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

YHUMDUKaLUUA MO TEXHONOMMYECKUM CpeacTBam
pa3paboTkm (Python, Jupiter Notebook)

PykoBoauTesnb pa3paboTKu WNHuumaTop

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000 P R R N R RN INY

KaHaonoaT TeXHMYeCckmnx Hayk JeHuc HacoHoB

. HAYYHO-TEXHUYECK M
dnasonov@itmo.ru C@M LIEHTP

POCHE<Tb

1
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FEDOT.LLM: nHtennektyasnbHbi1 aCCUCTEHT HA OCHOBE

aBTOMaTU4eCKoro MawwmHHOro 06yqu nq

MNpegHa3HavyeH gna end-to-end aBTOMaTM3auUMM CO30aHUA MPEOVMKTUBHBIX Moaenemn
Ha gaHHbiX. FEDOT.LLM no3BongaeT npeob6pa3oBaTbh 3aMpocC NoJsib30oBaTeNnsa B CBOOOOHOM
dopMe B CTPYKTYPUPOBAHHYO MOCTAHOBKY 3a4ayn, B COOTBETCTBMM C HeM obpaboTaTb
BXOOHbIe OaHHbIE, a 3aTeM PeLInTb 3aa4ady C NOMOLLbKD UHCTPYMEeHTapusa dhpenMBOopKa
FEDOT wnun FEDOT.Industrial. MoryT 6bITb peLleHbl 3aaa4m Knaccudukaumm, perpeccmm,
MPOrHO3MPOBAHNA BPEMEHHbIX PAAOB U BbIABNEHNA aHOMANUN.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, <]
i ;
io 3anpoc nons3osarens 3 —> MpenobyyeHHbIe
| Bossmu nanHbie<data.csv> M | Mopenu

NPOAHANMSMPYR PEXMMBI PABOTH CKBAXMH, |

pa3apaboTai NPOrHOCTMYECKYIO MOAENb C 8

FOPHIOHTOM NPOFHOIHPOBaHHUA B Mec OTpenbHble

LLM areHT ans LLM areHT AnA anropuTMel LLM areHT Aana

! NNaHUPOBaHUA Bbl6Opa aHanusa reHepauuu koaa
1@ catacwv AEeACTBUIA MHCTPYMEHTa LaHHbIX U MO nannnanHa

Daikn ¢ AaHHLIMI ANS OBy|eHUs

Basza 3HaHun ¢

- NyYULLIMU
npakTukamm MO

I
| B Otsercucrems

[ NPOTHO3MPOBAHIA A KCNONB30BAN !
anropuTM ..., 06YYHB Ero Ha NPEANOKEHHBIX |
[AaHHbIX, 3 TAKXKE aNrOPUTMBI
Npeobpa3oBaHHA NPU3HAKOB ... AaHHbIR
NaANnaik 6bin BLIGPaH, TaK Kak Nokasan
NyYWHe METPHKW, 3 aNFOPUTM ... ABNAETCA

!

SOTA peweHnem Ans NporHo3MpoBaHa | LLM areHT pana McnonHeHue

BpemenHbiX PARCE. HaHHsie U3 daina reHepauuu oTeBeTa U LLM areHT aHanusa nnaHa ¢ 3anyckom <

<data.csv> A nofienwn Ha oGyuaioume, ! O6BbACHEHMUA pesynbaToB BbIBPaHHbIX A 4

TeCTOBLIE 1 BANWAALMOKHEIE NO CKEAXMHAM | Mopaenen

B COOTHOWeHMK 70:15:15. |

oy o 3 Soyermes, B reoor

TecToBbIe CKBAXMHBL: ... | BblOPaHHbIX

Ba/MAALAOHHSIE CBAXMHS .. 3 anroputmos/ Ynyywenue
!

Mopenen nanvnnamHa

CxeMa npoLecca aBToMaTm3aumm
CO30aHus NpeankaTMBHbIX Mogenen

¢ nomoubto FEDOT.LLM
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AddeKTbl OT BHeApeHUs YI'T
YcKopeHue pa3paboTKM NpeankKTUBHbIX Moaenen 8
| §® B 5 B B B |
He MeHee, yeM B 10 pa3

B 75% cny4yaeB KauecTBO Moaenen npesbilLaeT
NyYLINM aHanor, Co3aaHHbIM YeNTOBEKOM

Cucrtema npoBepe-

Ha Ha PaboTOCnoCco6-
HOCTb B CBOEW KOHEYHOW
hopMe 1 B OXKMOAEMbIX
YCOBUSIX SKCMyaTaumm

KOHKYpEeHTHbIe NpenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

3agaya hopMyIMPYyeTCs Ha eCTEeCTBEHHOM 4A3blke (He TpebyeTcsa 3HaHune
NPOrPaMMmnpPoOBaHNSA)

ABTOMaTM3aLMa Noabopa PeLLeHNs No CUCTEME MEeTPUK KadecTBa

OB6BbACHUMOCTb PeLUeHNs U reHepauusa Koga peLleHns 3agaum Ha Python

PykoBogutenb pa3paboTku

MHnumnatop
KaHaompaT TexHuyecknx Hayk Hukonam HUKUTUH
ilei4i i ANbAHC
nnikitin@itmo.ru ; 'I."l', bt
| MCKYCCTBEHHOTO
MHTENNEKTA
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YHuepcnteT UTMO . o

«MOJTINMOKC»

MNpenHa3HayeH a8 3KCNepuMeHTallbHOM OLUEHKM KavecTBa pa3paboTaHHbIX cuctem M
Nno Habopy MeTPUK B Xo4e CePTUDUKALUMOHHBLIX UCMbITaHUW. OBecneynBaeT OObEKTUBHYIO
OLEHKY U KOHTPOJIb KayecTBa (TOYHOCTW), @ TakxXKe rpaHunL, NpUMeHMOCTM CO3haBaeMbIX
cucteM M, cospgaHme o6bACHAKLWMX Npoueayp K CyLecTByowmMm cuctemam N, ncnbl-
TaHnsa cucteM NI B aKCTpeManbHbIX YCIOBUAX IKCMNyaTaUnKM, @ TakKXXe OLUEHKY NOoTeHUMa-
na passutusa cucteM N, onpeneneHmne pecypCcHOM CTOMMOCTU OaNlbHENLLNX YYULLEHNIA.

MonwvroH: aBTomaTU4eckas npoBepkKa kayecTBa Mogenen MalunHHoro Oﬁy‘-leHVIﬂ

Mpoeepka KauecTea 0By4eHHOW CTOPOHHER MOASAM MAWWHHOTO 0BydeHWA. MpK HANUUMK train A3HHEIX MOXKHO CPABHWUTL KAYECTBO CTOPOHHER MoAenw ¢ baseline n MOASNLI0 3BTOMATHYECKOTO

MalmHHOro cbyuenus Fedot.

BblspaTb mMmoaenb... ﬂOﬁaBVITb TeCTOBbIE AAHHbIE... ﬂOsaBVITb TPEHNPOBOYHLIE
AaHHbIe...
Buibepwte daiin... Ob3op Bribepute dpaiin... QObzop
* ObszaTensHoe none * ObAzaTeNsHOe noae: Bribepute dann... QObzop
TpeboBaHua K 3arpy>kaemMomy daiiny: TpeboBaHua K 3arpy>xaemomy daiiny Tpe6osanua k 3arpyxaemomy daiiny:
1. Tuns: noaaepxvsaemsix dainae: *.pkl 1. Tunsl noagepxusaemsix Gainoe: %.csv, *.zip, xisx, xlsm, Xxls, 1. Tin! NOAREPXABAEMbIX GaRAOE: *Csv, *.2ip, XISk, XIsm, Xis,
2. scikit-learn>=3.1.0 -Xisb, xit, xIr xlsb, xit, xir
3. Makcumansrsii pasmep: 1 G3 2, THNBI NOAREPXHEAEMSIX PASAEAUTENEH ARG ".Csv daRnos: 2. TUNE MOALEPXKMBEEMEIX DasaeANTERelt ANA *.CSv GalinoE:
3anATas (), TouKa € 3aNATOM (;), TaByaaums (\t), nposen () 3a3n8TaR (), TOuKa € 3aN8T0M (3, Tabynauus (\t), npoben ()
3. Maxcimansne:ii pasmep: 1 GB 3. Makeumanerelil pazmep: 1 GB

[MpoBepka KayecTBa Moaenm

MaLUVMHHOTO OBy4YeHUs
B MHTepdence NoamroHa

14



PelueHuna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

AddeKTbl OT BHeagpPeHUs YI'T

00 000000000000000000000000000000000000000000000000000000000000000000000000000000000000 @000 cc0000000000000000000000000000000000 o

YBennyeHme NoJSIHOTbI TECTOB CEPTUDUKALMOHHbIX 8
o . a & 8 0 0 B }§ |
MCMNbITAaHNN — HE MeHee, YeM B 6 pa3

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CHWXeHMe Tpyaoo3aTpaT Ha OpraHmM3aumio
MCMbITAHUN — He MeHee 4 pa3

CucteMa npoBepeHa

Ha PaboTOCMNOCOOHOCTb
B CBOEN KOHEeYHOM
hopMe N B oXXnagaemMblx
YyCNOBUAX 3KCyaTaumm

KOHKYpeHTHbIe NpenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

NocTpoeHmne atanoHHoro SOTA-peLieHnsa ¢ nomoLbo AutoML

MMUTaumns pasnmnyHblX YCNOBUM IKClyaTaunm Mogesim Ha CUHTETUYECKMX OaHHbIX

ObO6BbEKTUBHOE CPAaBHEHME HECKOJIbKUX BEPCUIN OOHOM CUCTEMbI U He-
CKOJIbKMX cnucteM NI Ha pasHbIX NpUHLUMNAax

PykoBoauTtenb pa3paboTKu UHuumaTtop

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000 ©000000000000000000000000000000000000000 o

KaHonoaT TeXHM4Yeckmx Hayk UBaH XOaHEeHKO
ivan.khodnenko@itmo.ru

LL TexHn4ecKuiA

Komuter 164

15



YruBepcuteT UTMO  _ L oo

ProtoLLM: ¢bperMBOPK ObICTPOro NpoTOTUNNPOBAHUSA NPU-
JIOXKeHUN Ha ocHoBe BbAM

MpepHa3HayeH aaa ObICTPOro Co3aaHna MPOTOTUMNOB MHOMOMYHKLMOHANbHbBIX MPUTOMXEHNIN
Ha OCHOBe H60bLLUMX A3bIKOBbIX Moaenen (BAM) ¢ ncnonb3oBaHMEM TEXHONOM MU reHepaLmmn
c pononHeHHou BbIbopkom (RAG). ObecrneymBaeT NOOKIOYEHME BHELLUHUX CEPBMCOB U MOae-
new yepes cUCTeMy NarmHOB, ONTUMKU3ALUMIO MPOM3BOANTENBHOCTM BAM nyTem peanm3aumm
aHcaMbieBbIX METOOOB N MYJIbTUAreHTHbIX NOAXOA0B, MrEHEPALMIO CIOXHbIX CUHTETUYECKUX
JaHHbIX 019 ganbHenwero obyyeHma n ynydwenmna BAM, yckopeHmne npouecca pa3padoTku
N BHEOPEHUSA CUCTEM, OCHOBAHHbIX Ha BAM, B pa3fiMuHbIX NPUKNagHbIX O61acTax.

®penMBopK ProtoLLM

| Mopgenu ;
| KOMMOHeHTI Mpoueaypa ansa pabotbl ¢ B, i
BHeluHne API E
KOMNOHeHT ana paboTsl (GigaChat, YaGPN, |
! C nnarvHammn vsegpt v gp.) :
- 3 — :
KoMnoHeHT ona paboThbl JlokanbHble BAM
! c RAG '
Pa3spa6oTumk | T | :
NPUNoXXeHun | KoMMOHEeHT ans paboThl :
; C aHcaMbnamMmn 1 l ;
areHTamm '
KOMMOHEHT ana paboTbi WHdbpacTPyKTYpa ANs Mopenei ;
C CUHTETUYECKUMMU i
OaHHbIMK '
@ 4+—) MpunoxeHue Ha ocHoBee LLM
Monb3oBartennb ! CxeMa npolecca aBToMaTM3aLmm

CO34aHWNA NPEANKATUBHbBIX MOAESIEN

¢ nomoupto FEDOT.LLM

16



PelueHuna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

AddeKTbl OT BHeapeHUs YI'T
YcKopeHue pa3paboTKM CUCTeEM Ha B6a3e BAM 7
He MeHee, yeM B 5 pas3 WU [N — = —_——

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

[MpoTOoTMN CUCTEMBI NPO-
OnTMM3aumsa BblUMCUTENBHbIX pecypcos Ao 20%

LLIeS1 AeMOHCTPALMIO B 3KC-
MAYyaTaLUMOHHbIX YCNOBUAX
N OTPaXKaeT NNaHNpyemyo
LUTATHYIO CUCTEMY

KOHKYpEeHTHbIe NpenMyLLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

TunoBble WabnoHbl BAM-areHToB 1 MynibTUAreHTHbIX CUCTEM

MHoroyHKUMOHaNbHbIM RAG: He TONbKO TEKCTbI, HO 6a3bl AaHHbIX U 3HAHUW,
a TakXe nHXXeHepHoe MO

Ncnonb3oBaHme Npoun3BosibHbIX BAM, Kak Hanpsamyto, Tak 1 yepes API

PykoBoauTenb pa3paboTKu

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

KaHgunoaT TexHnyecknx Hayk AHHa Kanio)xHasa
anna.kalyuzhnaya@itmo.ru

MHnumnatop

©000000000000000000000000000000000000000 o

VITMO
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YruBepcuteT UTMO  _ L oo

Stalactite: dbpenmBopkK hbepepaTtmBHoro

o6yyeHUa Ha 60NbLUMNX AaHHbIX

MNpegHa3HayeH g ObICTPOro MPOTOTUMMPOBAHUA CUCTEM BepPTUKaIbHOrO deaepaTUBHOMO
oBy4YeHa, OPUEHTMPOBAH Ha UCMOSTHEHNE N MOHUTOPUHI MOAeNen MalLMHHOIro obyyeHus, pa-
BoTaloLWKMX C pacnpeneneHHbiMmM gaHHbIMKU. ObecneumnBaeT NOAAEPKKY OOMEHa AaHHbIMU MeX-
Oy CTOPOHaMKM C MOMOLLIbIO FOMOMOPMHOro wndpoBaHua n gRPC, ocHalleH BCTPOEHHbIMU
MHCTPYMeHTaMn ana MmoHmntopuHra (Prometheus, Grafana) n penoptuHra (MLFlow), a Takxke
CLI-nHTepdencom ana yaobHOro obyuyeHmns 1 OTCNEXNBAHUA BbIYNCIMTESNIbHbIX NPOLECCOB.

Distributed setting (each entity
is the container)

sendget_pubkey;

export

experiment

metrics

Prometheus

) scrape runtime
decrypt_data metrics
CTTTTTTTTTTTTsmommmees master <
h i M’é(;\f_ — v
ather .l ! : .
req%estS' : - o beast task;
Bar \ 1send ~gather |uids
@ L arbiter  --ipubkey; iresults "
1 1 ) v d
|
S S O
1 ! :
1 t t '
| send |"*%Y ., | send |V
i : 2up .
I
! member member
1
send |

get_pubkey; !
decrypt_data!
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PelueHuna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2025
AddeKkTbl OT BHeagpeHUs YI'T
Ha 10% BbilLe Ka4eCcTBO NPeankKTUBHbIX Moaenen
0 0000000000000 0000000000000 00000000000000000000000000000000000000CCCIIIORIONIONOROIOIOROIOIOIOIOIODIOGS ---------
9
Ha 15-30% Bblwe yTunm3auma KOprnopaTUBHbIX OAaHHbIX

CuncteMa ncnonblyeTcs
O pelleHnsa peanbHbIX
3aa4 KOHeYHbIX noTpe-
outenen

KOHKYpPEeHTHble NpeuMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

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

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

CLI-nHTepdenc ona ygobHoOro obyyeHusa, MHepeHca, OTCeXnBaHnUa ctTaTtyca

PykoBoauTenb pa3paboTKu

KaHaupaT TexHnyecknx Hayk Hukonawm bytakos
nabutakov@itmo.ru

MHnumnatop

©000000000000000000000000000000000000000 o

(% CBEP
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YHusepcutetr MTMO

SMILE.Cloud: nnatdopmMa anga ObICTpOro npoToTUMnUpPoOBaHUS,
pPa3padboTKn n obyyeHUs Moaesnen Ha AaHHbIX

NMpengHa3HayeHa Ana O6bICTPOM Pa3paboTkm 1 obydyeHnsa mopgenem N otpacneBbiMU
(NpegMeTHbIMK) cneumanncTamMmy, He UMEKLLMMM HABBIKOB MPOrpaMMmMpPOBaHMA 1 pa-
60Tbl C 6a3aMum gaHHbIX. ObecneymBaeT NOArOoTOBKY M NMEPBUYHbIN aHaIN3 0ATAaCceTOB,
aBTOMaTM3aLMIO KOHCTPpYMpoBaHua mooenen MM B pamkax nogxonos Low/No-Code,
BO3MOXHOCTb CO3AaHUSA CITOXHbIX KOMMO3UTHbIX Mogenen N 13 pasnmyHbiXx KOMMO-

HEeHTOB, NCMNOJIb3OBAHUNA CUMHTETUYECKUX OAaHHbIX.

AddeKTbl OT BHEeApeHUs

00 000000000000000000000000000000000000000000000000000000000000000000000000000000000000

YckopeHue paspabdboTtkmn cuctem NN B 5-14 pas

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

YckopeHune obyyeHuna ncnonbloBaHunto NN B 2-4 pasa

KOHKYpPEeHTHblIe NpenMyLLecTBa
BunsyanbHoe KOHCTpyupoBaHue mopenn MK Ha ocHoBe
roada 3agay 1 JaHHbIX

ABTOMaTMyecKoe nocTpoeHme rpada KOMNO3UTHOIO
NPUMIOXeHns ¢ nomMmowbio AutoML

Icnonb3oBaHMe TEXHOMOMMU OKEPOB OIS PAaCYEeTOB KOM-
MO3NTHOIO MPUITOXEHUA Ha YAOaJIEHHbLIX BbIYNCITUTESIbHbIX
pecypcax

[NopTnpoBaHMeE NOCTPOEHHOW MOAENM B NMPOrPAaMMHbIV KOZ,
Ha Python

YI'T

©000000000000000000000000000000000000000 o

--------3

CuncrteMa ncnonblyeTcs
ONs peleHnsa peanbHbIX
3aa4 KOHeYHbIX noTpe-
outenen

PykoBoguTtesnb
pa3paboTKu

KaHaonpoat TEXHUYECKNX
Hayk Cepren UBaHOB
svivanov@itmo.ru

MHuymnatop

©000000000000000000000000000000000000000 o

V/iITMO
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YHusepcutetr MTMO

MapkeTtnneunc undpoBbIX peLleHnu U CepBUCOB
¢ aneMeHTamun N pna undcdposomn TpaHcchopMaLmm
MPOMBbILLUIEHHbLIX NPOUN3BOACTB

NMpegHa3HayeHa s opraHn3aumm OoCcTyna K MHCTPYMEHTaM pa3paboTKM U NPUKNaaHbIM
cepBucaM, co3gaHHbIM YHuBepcutetoM MTMO 1 napTHepaMn B KayecCTBe 3/1EMEHTOB
unpoBon TpaHcdhopMaumnm npomseoacTtB (Mo oTpacnam). ObecneymBaeT UHTENNEKTY-
allbHbIV MOUCK CEPBUCOB N BUBNMOTEK MO HA3HAYEeHUO, OaeT OOCTYN K O6NaYHbIM UH-
CTPpYyMeHTaM pa3paboTkn cuctem N, npenctaBngeT AEMOHCTPATOPbI NponpueTapHbIX
peLleHnn ana pasfindyHbiX MHOYCTPWaNbHbIX MAPTHEPOB. [TpUMeHUMa ONa NPaAKTUKO-0OPU-
E€HTUPOBAHHOIO 0by4yeHnsa TexHonornam N B MpoMbILLNEHHOCTW.

‘. B Datemall 89 smile (3 SuccessStories v §F Ofpasosamue v () Maoreipe e O @ e 3)

No6bl4ya NosesHbIX NCKoMaeMbIx

MprnoxeHnd pa3paboTaHHbl 418 CNelnanicTos B cdhepe 4006141 NPUPOAHBIX PECYPCOB K MOMOT3KOT YNPaBNSTh NPOUCcami pa3Beaki, Jobbiuu,
aHanM3a 1 ONTUMK3aLMK NPOW3BOACTBEHHBIX ONepaumii, obecneunean yaoOHbI 4OCTYN K aKTYaNbHbIM A3HHbBIM 1 aHAANTUYECKIM MHCTPYMEHTaM

AN nosebiweHns s dexTBHOCTY paboTbl.
os @ O v .@ v O D v O

Monwuron CypporaTHbIX

3
3

& DataMall Core BAMT AutoTM222
Mopenen
MpoaykTl TponykTel MpoaykTel MpoaykTol

IpUNOXEeHUA OXBaTbIBAKOT 124 5Tl 3% 25
KJ11I04EBbIE HanpaBfeHWUa paboT: L5

— pobbiva yrag;

— HedTH 1 NPUPOAHOIO ra3a;

) ; ) ; v )
— MeTaNIMYECKNX PYL; o5 - “ - e ~ “ ~
— Npo4re NonesHble NCKkonaemble. b
AutoTM JMOVES Urban data analysis FEDOT
Npoekt NpoaykTel MNpoekt Npoayktel
h 64 W kR 64 W

NHTepdenc MmapkeTtnnenca N-pelieHnn

1 CEePBUCOB AN MPOMBbILLJIEHHOCTU




PelueHus B obnactu NCKYCCTBEHHOIO MHTENINEKTA . . . . . . . o o o o o o o o o oo e e e e e e e e e e e e 2025
AddhekTbl OT BHegpeHus YI'T
YCKOpEeHMe Moncka 1 OLEHKW peLleHnn ana pasnny- 9

HbIXOTpaCﬂePI—,D,05p83 . a3 B 8 B} B |

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CokpalleHmne atana GopMUPOBAHUA TEXHUUYECKOTO
npennoXxeHns — oo 2 pas3

CuncteMa ncnonblyeTcs
O pelleHnsa peanbHbIX
3aa4 KOHeYHbIX noTpe-
outenen

@%ﬁ;ﬁ@ KOHKYpeHTHblIe npenMyLiecTea

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 00

ﬁ '}:Efif EonHbIN MHTepdenc oocTtyna K NpukKNagHbiM CEPBUCAM, UH-
(3 fE"ﬂﬁ CTPYMEHTaM n 6nbMOTEKAM C AeTaSiIbHOM AOKYMEeHTaunemn

Bo3MOXXHOCTb 3anyckKa CepBUCOB U JEeMOHCTPATOPOB MPUI0-
XeHUM B obnake

Tunmsauma peLueHrin No oTPaCTAM NPOMBbILLIEHHOCTU

PykoBogutenb pa3padboTku NHULMaTOP
JOoKTOp TexHnYecknx Hayk AnekcaHap ByxaHOBCKuU#M %;% AHAJIMTHYECKNHA LEHTP
avbukhanovskii@itmo.ru TG nPv NPABUTENLCTBE

\r‘f‘%}‘s POCCMHUCKOMN ®EQEPALMM
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YrusepcuteT UTMO  _ L s

NHTennekTyanbHaa MyJibTUAreHTHas MHXXUHUPUHIoBast
cuctema iIMAgES

MpenHa3HadeHa 419 ONTUMU3ALMK TEXHUKO-3KOHOMUYEMKMX MOKa3aTesien npoekToB no dype-
HUIO 1 OBYCTPOMNCTBY HeTEerasoBbIX MECTOPOXKAEHUN. B MHTEPaKTUBHOM pexknMe obecneym-
BaeT NOArOTOBKY U MHTEPMNPETALMIO AaHHbIX 3Tana CpeaHecpOUYHOro niaHMPOBaHUA 000bIUY,
MOCTPOEHME ONMTUMAasIbHOMO CKBO3HOMO CLeHapusa BypeHns 1 0ByCTPONCTBA MECTOPOXAEHMS,
hopPMUPOBaHKE NMOCNEAYIOLLMX 3TAMNOB LeNoYKM CO30aHNA CTOMMOCTU MPOEKTA.

KOHKYpPEeHTHbIe NpeuMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CKBO3HOE MlaHMpOBaHME NO 3TarnaM LEenoyky Co3gaHmsa CTOMMOCTM

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

BbICTpble pacyeTbl BapraHTOB Ms1iaHa Ha OCHOBE CypPOraTHbIX Moaenem

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

[NoBepOUHble pacyeTbl Ha OCHOBE BHELLUHUX Mofesien U nHxeHepHoro MO
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PelueHuna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

PacueTt $MHaHCOBO-3KOHOMUYECKUX NAapaMeTpPOB No 06YCTPOUCTBY MECTOPOXOEeHUN o

HactpourTe napaMeTpbl pacyeta

Cocronmme pacueTa

PacHeT A7 MeCTOpORASHIS

MOCTDOEHME MHMEHEDHLIX CETER

BH3YamM3aUIIR CXEM O6YCTROMCTEA MECTOROMASHHIA

Burayanuzauns pacnipeaeneting NPY u FCF 10 ronam

BiA2yanzauns HaKONNEHHON CTRYKTYDH Capex

Tun paCI-IeTa YuuTbiBaTb NNoLWaAHble 0b0beKTbIv Virikemepsss pacueTs
IKOHOMUYECKIME PACcHeTs
MecTopoxpaeHns KapamoBckoe -
Hauartb pacuet
PesynbTaThl pacyeTa
No6blua MNo6biua Do6blya
OnutenbHoCcTb KonuuecTtBo
MecTopoxpaeHue HedTH, rasa, KOHAeHcarTa,
pacueTa, MWUH KyCcTOB
MIH.T MJTH.M3 MJH.T
KapamoBckoe 0,06 10 0.00 54.57 0,49
padpukm
Hakonnerusbid FCF no rogam
000
000
- I III
©
Q. w000
5" T
H L]
= 1000 II
w
O -2000
2
3000
—a000
=5000

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046

HakonnerHbid NPV no rogam

NPV, MNH.py6

Lb L LS
SEEEEE

-8000

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046

PykoBogutesb pa3paboTku

@0c00c000000000000000000000000000000000 o

KaHonpaT TEXHUYECKNX
Hayk Cepren UBaHOB
svivanov@itmo.ru

CAPEX

. OPEX, Bbipyuka, NPV,
06ycTpo1CTEO, MAH.OVE = MIH.DVG
MIH.pYy6 L MIIH PYC. PY
4760.45 0,10 1096716 425.85

CrpykTypa CAPEX OBycTpolicTBo

6.2%.

MpuMep pacyeTa GUHAHCOBO-3IKOHOMUYECKUX
rnapamMeTpoB NO OOYCTPONCTBY MECTOPOXKAEHMUS
B cucteme iMAgES

=== Mnowanksie obbekTsl

3aKasuyuk
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YruBepcuteT UTMO  _ L oo

CucteMa noaaep>XKu MPUHATUSA KOMIJIEKCHBIX pPeLLUeHU
ONS BbIbopa onNnTUManbHOM HU3KOTEMMepaTypPHOW TeXHOMOrmm

NOAroTOBKU ra3a

lNpegHa3HavyeHa ansg pacyeTHOro 06OCHOBaAHMA pPeLUueHnr No BbIOOPY ONTUMANIbHOW HU3KO-
TeMNepaTypHOMN TEXHOMOMMKM NOArOTOBKM ras3a Ha OCHOBE MEXaHU3MOB WMHTENNEKTYalbHbIX
MYJIbTUAreHTHbIX CUCTEM. [103BONAET aBTOMATU3NPOBATb KOHCTPYMPOBAHME 3DMDEKTUBHbBIX
CUEHAapWEB MPUMEHEHUSA TEXHONOMMM NMOArOTOBKM U TPAHCMOPTUPOBKM MPOOYKTOB, a Tak-
e YnpaBiATb KAayeCTBOM MPOEKTOB C YYETOM BCEM COBOKYMHOCTU WX KOJAMNYECTBEHHbIX
rnokasaTenemn.

KOHKYpeHTHble NnpeuMyLiecTea

DopMUPOBAHME KOMIMTIEKCHOIO PeLLEHUd 3a CYeT yyeTa JIOTUKN PaboTbl PasIUYHbIX
MpeaMeTHbIX SKCMNepTOoB

HarnagHbi rpadryecknt nHTepdenc ans MHTEPaAKTUBHOIO NMOCTPOEHUS CLieHapMeB

[NoBepoUHble pacyeTbl HA OCHOBE BHELLHMUX Modenen U MHXeHepHoro MO

Moaynb "Moaynb 1"

Piposcr / Mposes Tiposer 1/ Mgy Moayns 1

PykoBoauTenb pa3paboTku

e Peaop  Topremswexayamram  Deswcrewn ®0c000c000000000000000000000000000000000 o

KaHouoaT TeXHUYECKnX
Hayk Cepren UBaHOB

Mpochure A0BbM
—_——

[A3: 72777.61 MnH. M3

Touka caaun_2 |
KoHpeHcar: 12463.7 Thic. T. %E —> CAauM_

e N svivanov@itmo.ru
| Touka caasn —Tasonposoa \\ (\:I'!(
e \ 3akasuunk
°’*"e"°aT\f’”°B"" \ cececcccccssccccsscccssccccssccccssccces o

cor

/ | Touka !qeuu_1 Komnarus nokynatens_2
KoMnaHus nokynatens C’rK @ rns II p “ M
y
Komnarusa nokynatens_1 o
—_— NHTepdenc NnocTpoeHns cleHapuesB m

HU3KOTEMMEePaTYPHOM NOArOTOBKM rasa
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PelueHuna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

UHTennekTyanbHas cMcteMa Nnoaaep XKu nNpuHATUSA peLLeHUI
«LuncdpoBon akcnepTHbIN coBeT TaTHedTU»

NMpegHa3HayeHa o9 UHTEeNNEKTYaNlbHOro aHanm3a OaHHbIX U MOOAEPXKN MPUHATUS KOM-
MJIEKCHbIX PeLUeHUn PYKOBOACTBA BbICLLEro 3BeHa B 4YaCTM aBTOMAaTM3auMmM M OoNTUMKM3a-
UMM TEXHONOIMYECKUX N BU3HEeC-NpoLEeccoB AobblUM 1 NepepaboTkmn HedTu. o3songaeT
hopMyIMPOBATb 3anNpPOChl HA eCTECTBEHHOM A3bIKe M MOJS1yYaTb Pa3BepPHYTble OTBEThI, MO-
TBEPXXOEHHbIE CNPaBOYHbIMK MaTepuanamy. PeanmsoBaHa Ha OCHoBe 60/bLUON dyHAOA-
MeHTanbHOM Mopenu M B MynbTrareHTHom copmMme.

KOHKYpPEHTHbIe NpenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Ncnonb3oBaHMe 60bLUMX 93bIKOBbIX MOgeien

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

PaboTa C KOpnopaTUBHOM OOKYMEHTaumen 1 6asaMm 3HaHUM KOMMAAHUN

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

PaboTa CO C/MOXHbIMU 3anNpocaMun, TPEBYIOLLIMMIM SKCMEPTU3bl B PA3IMUYHbLIX NpeaMeT-
HbIX OBJlacTaX

PykoBoauTenb pa3paboTKu

ﬂOHWfﬂWa\\TpEHﬂVHF ©0ccccccccccccccccccccccc000000000000000 o

KaHonoaT TeEXHUYECKMX
Hayk JeHunc HacoHoB
[o6bia verol Sals dnasonov@itmo.ru

be:

3aKa3uuk

©000000000000000000000000000000000000000 o

z/ TATNEFT

3agayn umdpoBoro
3KCMEepPTHOro CoBETa
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YHusepcutetr MTMO

LindbpoBoun nosIMroH cypporatHoro MmoaesimpoBaHus
N penH>XXHUpUHra otpacnesoro MO B NpOMbILLIIEHHOCTU

MpenHa3HaueH 019 aBTOMaTU3aLMU MOCTPOEHUS HU3KOPECYPCHbIX CYPPOraTHbIX Mofe-
ner n unpoBbIX OBOMHUKOB Ha MX OCHOBE OIS PA3/INYHbIX MPOMbILLIEHHbIX OOBEKTOB
M CUCTEM. Ha OCHOBE MHXXEHEPHOro Mo MNO3BOJIAET cOo3daBaTb 6a3y AaHHbIX (PU3NYeCcKo-
ro MOOENMPOBAHUA PA3/INYHbIX COCTOSAHUN OOBEKTa, MO KOTOPOM MeTodaMM aBToOMaTuue-
CKOro MalLUMHHOIro oBby4yeHus CTPOUT 1 BaMAMPYET CypporaTtHble mogenn. Ha ogHom 6a3e
JAHHbIX ObOecrneumBaeT KOMIIEKCUPOBAHME CYPPOraTHbIX MOOeNier pa3HbiX MapaMeTpoB
B hopMe uncpoBOro ABOMHMKA Ha AAHHbIX, JOMYCKAlOLLEro Mcrnosb3oBaHne 6e3 3anycka
nHXXeHepHoro 0.

MonuroH: Co3paHue UcnbiTaHUs X

VIHpopMawvs 06 UcbiTaHun

3pech Bbl MOXETe CO3aTb HOBOE UCTbiTaHve. [L15 CO3AaHMS HOBOTO MCTbITaHNA BaM HEOBXOAMMO 3arpy3uTb

[aHHble ans 'yKa3aTb 3afiaqy y |, @ Tak Xe NeBoi cTonbell,
Tocne 3Toro Bbl CMOXeTe A0GaBITS 0ro BaM
Hassarve

BBenyTe HasgaHue BaLLIero VCTbiTaHus

3apaua MO MeTpuka KavecTsa
CypporaTHoe MoaenMpoBaHHe X v mean_squared_error
URL anpec 1 uHaycTpyansHoro MO TMopor MeTPMKM KauecTsa
hitp.//45147.177:3755000/api/vi/results/ 0.001
URL agpec 4 proxy cepsepa Op Aoctyna k
NPOrPaMMHOMy ofecneeHIio. 3nect Bam
http/ HEeO6XOaNMO BBECTM aapec cepBepa, Ha

KOTOPOM Pa3MELLEHO OPUTUHANBHOE
Tlonb3osaTens [ MONyNeHve AOCTYNA K AAHHBIM yyinycTpyanbHoe 10, a Takke ykasaTs (npu
HEOBXOAUMOCTI) POKCH, UMA O/b3OBATENS! 1
Naponb, TaliMayT BPEMEHM BHINONHEHIA

username

Mapor nonb3osarens sanpocos
OrpatiieHite BpeMeHi UCTIONHeHIs 3anpocos

100
YuacTHKN Mpuvep daiina
[Ins AO6aBNEHMS YHaCTHUKOB Bbl MOXETe 3arpyauTb Gainn csve | useri@gmailcom
email anpecamy y4acTHUKOB. VM GyaieT oTnpaBneHo userz@gmailcom
NPUCNALLCHME MPUHSTS YUACTUE B CO3AAHHOM MCTIBITaHM user3@gmailcom

NHTepdenc NnpoBepKu CypporaTtHom
Mopgenu otpacnesoro No

3arpysuTe & 5To none *.csv $aitn ¢ YUACTHAKAMM NPM UX HANMIMHA




PelueHuna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

SdheKTbl OT BHEApPEeHuUd YI'T
YCKOpeHne co3gaHna CypporaTHbiXx Mmogenem — B 2-4 7
pa3a | &8 B B B B |

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

YCcKOopeHne pacyeToB NO CPABHEHUIO C PU3NYECKUM
MogennpoBaHneMm — B 5-50 pas

[MpoTOTUM CUCTEMBI
npoLwuen OeMOHCTPaLNnIo
B aKCMJyaTauMOHHbIX
YCNOBUAX N OTPa)kaeT
MIAHNPYEMYIO LUTATHYHO
cncTemy

KOHKYpPEHTHbIe NpenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

ABTOMaTHn4yeckoe hopMmnpoBaHme 6a3bl JaHHbIX MYTEM 3arnycka MHXXeHepPHOro
Mo Ha yAaNeHHOM CynepKoMMbloTepe

ABTOMaTMYeCKOE corjlacoBaHMe cocCTaBa 06a3bl [aHHbIX W CTPYKTYPbl Mogenemn
019 OOCTVKEHUST TPebyeMor TOYHOCTU

BusyanbHbin UHTEPMdenc, He TPedyOLMM 3HAHUA NPOrPaMMUPOBAHUSA

PykoBoauTtenb pa3paboTKu

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000

JOKTOp TexHnyecknx Hayk UpuHa BonogypuHa
prmat@mail.osu.ru

MHnumnatop

©000000000000000000000000000000000000000 o

ACCOUMNALMUA
LNOPOBBLIE TEXHOJIOTUA
B MPOMBILWWJIEHHOCTHU
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YHusepcutetr MTMO

Open
I"’Snurce

GEFEST: oubnmnorteka reHepatMBHOro gu3amHa
bun3nyeckux oo6bLeKToB

NMpegHa3HayeHa o019 co3OdaHMAa NPOrpaMMHbIX cucteM MW gna reHepaTMBHONO Ausau-
Ha Pa3/IMYHbIX (PU3NYECKNX OOBEKTOB B CMJIOLLUHbIX CPpeaax C MOMOLLbIO 3BOOLMOHHOMN
onTUMM3auun. lNMogaoepXXmMBaeT MHOMOKpPUTEPUAbHYO MOCTAHOBKY 3adayun, MHTerpaumto
C PU3NYECKNMU CUMYNIATOPaAMMN N MOOENAMU reHepaTnBHoro N,

A eKkTbl OT BHeagpeHUs YIT
YCKOpEeHME NpoLEeCcCOB KOHLEMTYaIbHOrO NPOeKTUpPO- 9
BaHMﬂﬂ,OGO pa3 . & & 0 § §B B B |

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

YnpolweHne pa3padboTKn KAaCTOMU3NPOBAHHbLIX peLue-
HUM B 2-4 pa3a

CucteMa ncnonb3lyeTcs
ONs peleHnsa peanbHbIX
3a[a4 KOHEeYHbIX noTpe-
outenen

KOHKYpEeHTHbIe NpenMyLLecTBa

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Ob6ecneumBaeT Kak CTPYKTYPHbIM, Tak U (PYHKLMNOHAab-
HbIM OM3aNH Ha OCHOBE MOJINTOHAIbHbIX CTPYKTYP

BbiCTpble anropuT™Mbl 3BOJIIOLUMOHHOM  ONTUMM3ALNN
C ynpaBsigeMon CXOOMMOCTbIO

PaboTa C BHELUHVUMW BO3OENCTBUAMM CTOXACTUYECKOM
nPUPOAbI

PykoBopguTtesnb pa3padboTku

KaHaonpaT TexHnyecknx Hayk Hukona HUKMTUH

nnikitin@itmo.ru IIITMO
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YHusepcutetr MTMO

UHCcTpYMeHTaNbHaga niaatdopma umdbpoBon YpoaHUCTUKHA

MNpenoHa3HayeHa A9 peleHusa TUMOBbIX 3adady YPOAHUCTUKMK, CBA3AHHbIX C OLEHKOM
M NNAHNPOBAHMEM PA3BUTUA FTOPOACKOMN Cpedbl HA OCHOBE KOMMJIeKCa NPOCTPAHCTBEH-
HbIX MHOEKCOB U METPUK, NOJSlydYaeMbiX MOCpeacTBOM MHMOPMaAUMOHHOW MOAEeNN ropoaa.
Mo3BONSET PACCUMNTbIBATb OLLEHKM COCTOAHUSA rOPOACKOM Cpeabl MO KpuTepuam obecne-
UEHHOCTU HaceneHna o6beKTaMmM OBCNY)KUBAKOLLMX MHDPACTPYKTYP, AOCTYMHOCTU OOb-
€KTOB ropoOACKOWM cpeabl 419 HaceNeHUs, TPAHCNOPTHOM CBA3aHHOCTU TEPPUTOPUN FTOPO-
03, LEHTPANIbHOCTM U NOTEeHUMana Pa3BnMTnUa TEPPUTOPUN.

rnapHan Harkbee Hacenexme KoMTeKCT Cepprck TpyRobbE PECYREH Q npargopme CraHumm @ CesacTonons B AKKSYHT

CeBacTonons + o [l |

-+
&

v @ DBecneueHHOCTs CApaNCaMN | ]
Oetckud can
§ @ Hunwe goma #
AeTcxui cap, CBA3N
I @ Cepaucel #

> OBLBAGCTYNHEE CHOH

- ._‘- 7 . ‘i. J .”

DoOm® RN

* 30Me NOKPEITHR | PecTopad | 1 I - vy "
o o
500 M / 10 MuH { K

o

> Cepaucel, CasacTonons
> KNAcTepM3aLIMA CEPBNCOB, =] P A
CesacToncne ) e I
0N . 3
> KBapTank %] | \ !
> KpapTans

o
&
-
ety
L ]
ANv
,

(= ]

3
brl_
-

N

w oMbl AOCTYNHOCTH |
OBIBCTBEHHLIA TRaHERGPT [ 50 /
MHHY T l i
I e vsompens 4
I. MyTw
l. DeTamonku

T L
L ]
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2

I @ Touxa Hauwana myTd

MNonb3oBaTeNbCKUN NHTEPMENC

MHCTPYMEHTaNbHOM NAaThopMbl
UNpPoBOM YPOAHNUCTUKMK

S



PelueHuna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

AddheKTbl OT BHeApPeHUs YIT

CoKpalleHune CPOKOB MpoBeaeHNa NpeanpoOeKTHbIX 9
nccnegoBaHum TeppuTopmim Ha 25-50%

CokpalLeHune 3aTpaT Ha pa3paboTKy U BHeOpeHUe CUCTEM CuncteMa ncnonb3lyeTcs

NOOAOEPXKKUN rPafgoCTPOUTENbHOIO 1 CouMasibHO- ON9 pelweHnsa peanbHbIX

3KOHOMMYECKOro pa3BnTUAa ropogoB Ha 35-50% 334a4 KOHEeUYHbIX noTpe-
0 00 0000000 0000000000000000000000000000000000000000000000000000000000000000000000000000 6V|Teﬂel7|

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

KOHKYpEeHTHbIe NpenMyLLecTBa

OTKpPbITas apXUTEKTYPA, YTO MNO3BONAET HacbILWATb MI1aTdOPMy AaHHBIMU MO PAa3HbIM
ropodaM U TeEpPPUTOPUAM

LLInpokass HOMeHKnaTypa Mogenem MallMHHOIo OBOYUEHUA U MNPOCTPAHCTBEHHOIO
aHanm3a, UHTEerpm1poBaHHbIX B LIMMPOBYIO Modesb cpedbl ropoaa 1 HaceneHus

BO3MOXHOCTW CLLEHAPHOro MOAENMPOBAHUSA Pa3BUTUA ropoaa («eCnm-To»)
Ha YPOBHE CTPATErMyeCcKoro reHepasibHOro 1 MacTep-niIaHnpPoOBaHUS

PykoBoautenb pa3paboTku MHuumnatop

KaHgmnoaT TeXxHU4Yecknx Hayk Cepren MutarmH

mityagin@itmo.ru NNAT®OPMA HTHU
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YHusepcutetr MTMO

«[1pocTo.P»: undbpoBada nnatcopma
yrpaB/neHUsi pa3BUTUEM TEepPpPUTOPUN

MpeoHa3HadeHa O19 aBTOMATM3aLMM MPOLECCOB YMNPAaBEHUS PAa3BUTUEM TEpPUTOPUN
Ha CTaguax NPennpPoOeKTHbIX UCCNegoBaHUM 1 NpoekTrnpoBaHna. O6ecneurBaeT OLEHKY CO-
CTOSAHUSA TEPPUTOPUM MO KOMIJTIEKCY (PaKTOPOB, BKIIOUAA IKOJSIOrMUYeckme, TPaHCMOoOPTHbIE,
couManbHble U MHMXXEHepHble. MPorHo3mpyeT MNepPCrneKTUBbl Pa3BUTUSA TEPPUTOPKUM B COOT-
BETCTBUM C OOHUM U3 BO3MOXKHbIX MPOMUNEN: XKUbE, MPOMbILLNEHHOCTb, CEeNTIbCKOe XO3AM-
CTBO, peKpeauus. Ha cTagusax KOHLLEeNTYalbHOro NPOeKTUPOBaHUA obecrneynBaeT aBTOMaTU-
3aUM0 PYHKLMOHAIBHOIO 30HVUPOBAHUSA TEPPUTOPWIN U FeHePaLMIo KOHLEMLMM ee Pa3BUTUS.
Ha cTtagun npenckasaHua 3deKToB PasBUTUA TEPPUTOPUM MPOrHO3MPYET COLMaNbHO-
3KOHOMMUYECKME NOCNeacTBUA /1S JIOKALMU, OKPYXKAIOLLLEro KOHTEKCTa U PErmoHa B LIeJTIOM.

S Mposcw @ Kapra [ Pywosoacrse (G Buifma

TeppuTopun

Newunrpagexas ebinacts

BuiBop Hacenenworo MyweTa

> MpoesTul
> Ouesins

v Kapracw

uifepine cred

v Mons3oBaTennoxuwe cACH

v DfweaecTynHe Ao

DEERE

MNonb3oBaTeNnbCkU NHTEPMENnc
naaTopPMbl NMIaHMPOBaHUA PeHOoBaLINMK
Conan_BO_uons ¥ o, 1 PEKYJIbTUBALMN TEPPUTOPUN




PelueHuna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2025
A deKkTbl OT BHeagpeHUus YI'T
CokpallueHmne CpOKOB NpPeanpoOeKTHOro nccnegoBaHms 5
o I I B S .
N aHanu3sa Tepputopun B 1,5-2 pasa
teeteteteeetetecncncntasacacasaseetatatateterarnsnsnsnsacasasassssasasssnsasesnseseses  OCHOBHbBIE KOMMOHEHTHI
YCKOpeHMe KOHLEeNTyanbHOro NpoOeKTUPOBaHUSA pa3- CNCTEMBI NCTMbITaHbI
BUTUS TeppuUTOpUin Ha 30-60% B YCNOBUSIX, BIIN3KINX

K peanbHbIM. Pa3paboTka

npoposikaetca B 2025
KOHKYpEeHTHblIe NnpenMyLuecTBa

OueHKa C yYeTOM permoHasibHOW rpagoCTPOUTENIbHOM CUTYALMK, @ TaKXKe C YYeTOM
NMJ1aHOB PermMoHabHOro pa3BuUTUA

BO3MOXHOCTb OLEHKN U MPOrHO3MPOBAHUSA COLMAbHbBIX PUCKOB pPeann3auun npoekToB
PAa3BUTUSA TEPPUTOPUN HA OCHOBE LIEHHOCTHOWM MOAE N HAaceNeHNs

YCKOpeHUa NpoLecCoB 3CKN3HOMo MPOEKTUPOBAHMSA Ha PAaHHMX 3Tanax peanmsaumm
MPOEKTOB 3a CYeT reHepaTmBHoro N

PykoBoauTtenb pa3paboTku

NHunumatop

KaHaonpaT TexHnyecknx Hayk Cepren MutaruH

mityagin@itmo.ru I'IJ'IATGJOPMA HT”
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YruBepcuteT UTMO  _ L oo

TexHONormsa reHepaTMBHOro AN3anHA KOMIMIEKCHbIX
MPOMBbILLUJIEHHbIX OOBEKTOB U COOpy)KeHMVI

[NMpenHasHaveHa os KOHUENTYaIbHOro NMPOeKTUPOBaAHUA MPOMbILLUIEHHO-TOTMCTUYECKUNX
KOMMJIEKCOB MeTogaMun reHepatmBHoOro N ¢ uenbko oueHKM NoTeHUMana passutma Tep-
PUTOPUN N BbiBOpPa 6A30BbIX TEXHONTOMMUYECKNX U CTPOUTESNIbHbBIX peLueHun. NpruMmeHnMa
ONa NPOEKTUPOBAHUA OOBEKTOB B CJIOXHbIX KJIMMATUYECKUX YC/IOBUSX, HanpuMmep —
rpPy30BbIX TEPMUHANOB Ha LWenbde APKTUKN.

= = = - Ha ceHCOpHOM aKpaHe UCMoNb3yMTe ABUXEHNE
06w ast HHbopMauns - == OfIHOro Nanbla A1A NepemMelleHns, ABYX
—— = nanbues - ANA BPalleHna 1
Mnolags 30Hk 0BLLENoPTOBkIX 0BBEKTOR, KB. M 0 3 - - E — T MacwTabuposaHus cueHbl. Haxmute Ha
. = = 06beEKT 41A NpocMoTpa ero TUna

Mnolaab 30HbI KOHTEMHEPHOTO TepMUHan... 95,631
KB. M
Mnolyaab NyBAMYHOM 30HBI, KB. M 24,060

Mnowaab 3aKpbITOM 30HbI, KB. M 336,265

Konu4ecTBo 0BbeKToB MHAPaCcTPYKTYpbI

Konu4ecTso aAMAHNCTPATMBHBIX 3AaHMIA
KonuuecTBo naccaXupekitx MMpcoBs
KonuyecTBo rpy3oBbix N1pcos
KonuyecTso onepaLMoHHbIX ka0
KONMYEeCTBO TONMMBHBIX 6aKoB
KonuyecTBo OTKPbIThIX CKNaA0B

KoenuyecTso cknagos

TpOCTPaHCTBEHHDIE NapaMeTPbl
MHbPaCcTRYKTYpbI

H; 7 06bEM peaepsyapos, ky6. M216,298
MNnowaak NnowanoK xpaHeHns, KB. M 15,987

Mnouaae onepawMoOHHbIX NI0LLaA0K 8,993
XPaHeHNs, KB. M

Mnolage NOPTOBLIX NNOLLAA0K XPAHEHUS, KB. M 0

Mnowaap OTKPbITbIX NAOWAL0K XpaHeHus, 4,496
KB. M

NHTepdenc cncrtemsl reHepaummn 30HI/IpOBaHVIe .
MPOEKTOB apPKTUYECKUX NOPTOB




PelueHuna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

SddheKTbl OT BHEgpeHusa YIT
CokpalleHre aTana KoHUenTyanbHOro 6
npoekTupoBanHnsa go 10 pas e

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

. CucteMa nNnpoaeMoH-
OBbILLleHvl/Ie B(ijsdg/eKTl/lBHOCTVI MCNOJSIb30BaHUSA CTPUPOBAaHa B YC/IOBUSIX,
naowanen no 0 6NN3KNX K peasibHbIM

KOHKYpPEeHTHbIe NpenMyLLecTBa

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

BbicTpada reHepauma LMMOPOBON MOAeNN B YC/IOBUAX HeonpeaeneHHOCTHU
M HEeMnoJIHOTbI AAaHHbIX

MHO>XECTBO aJibTEPHATUBHbIX CLEHAPUEB PA3BUTUS TEPPUTOPUN

ONTUMU3aLMA NPOEKTHbIX PELLEHUN C YYETOM HOPMATUBHbIX, TEXHUYECKUX U
MPOCTPAHCTBEHHbIX OrPaHUYEeHNM

YyeT KIMMaTUUYEeCKUX OCOOEHHOCTEN, OMEepPaTUBHbIX U SKCTPEMAsbHbIX
XaPaKTEPUCTUK BHeLLUHen cpeapbl

PykoBopgutenb pa3paboTku

MHnumnatop

0000000000000 00000000000000000000000000 o

Cepren KyguHosB I
sergei.kudinov@itmo.ru lll Ill

POCHEDTb
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YruBepcuteT UTMO  _ L oo

LIMDOPOBOW M3P: UHTENNeKTyasbHbI aCCUCTEHT

OJ19 KOMIMNNIEKCHOM Noaaep XK NMPUHATUSA peLLeHnn

Mo ynpaB/eHUIO rOPOACKUMMN TEPPUTOPUSMU HA OCHOBE
6oJibLLUoON byHOAAMEHTa/IbHON Moaenu

NMpegHa3HayeH ONna noBblileHUs 3MdHEKTUBHOCTU (MNOBbILLEHNE CKOPOCTU, CHUNKEHME
CTOMMOCTM, NOBbILLEHMNE KayeCTBa) MPOLECCOB ropoackoro ynpaeneHns. ObecneymBa-
eT ANaNioroBbin MHTEPMENC B3aUMOOENCTBUA C MONIb30OBATEIEM HAa €CTECTBEHHOM A3blKe
B BMAE BOMNPOCHO-OTBETHOW CUCTEMBI. [1o3BONIAEeT 3 DEKTUBHO pPaboTaTb C FOPOACKNMU
6a3aMuM OaHHbIX U 3HAHUI, @ TAKXXe NPUKIAOHbIM NO N4 33434 rPagoCcTPOUTENbCTBA U Y-
OAHUCTUKWN.

=)
S !
b CaHKT-lMeTepbypr +(| B E= | X ACCMCTEHT
— + p
[l .« © Merpuwnoksapranam o
Ll - ! HapucoBaTL NONUIoH OTKpLITE NOrM.
| @ UewrpansHocts 2 = e,
&
Peus upert npo: Cankt-Terep6ypr
[l
s Bl MOXETe 32/JaTh MHe BONpoC

PG CTPaTeruio ColnansHo-
3KOHOMUUECKOFO Pa3suTua
FOPOAa HAN NPO
} obecriedeHHoCTs O5bexTaMu
o6CnyXMBaHUS

C nHem rpanocTpomTens!
_\ g C nHem rpapocTpontens! 3ror
NPaanHuK oTMeuaeTcs 8
POCCM EXEroaHo U
NOCBSIEH MIOAR M, KOTOPbIE
3auMMaoTCa
NPOEKTHPOBAHUEM W
cTponTen

HaCeNeHHbIX NYHKTOB.

MnntocTpaunsa onanoroBoro nHTepdenca
BUPTYasIbHOrO acCCUCTEHTa Nosb3oBaTeNs
MHCTPYMEHTasIbHOM NaatopMbl LMMDPOBOM

I'etmary

YPBaHNCTUKMU




PelueHuna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

AddeKTbl OT BHegpeHUs YI'T
MoBbILLEHME CKOPOCTU MOArOTOBKM MaTepmnanos 7
019 060CHOBaHUA peLleHunn 0o 5 pas WU TR o o =

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CHMXXEHMe 3arpy3kum nepcoHasna, BOBJI@YEHHOrO B NOA-
roTOBKY pelueHunn, B 3-6 pas3

CucrtemMa NpogeMoHCTPU-
pOBaHa B 3KCryaTauu-

OHHbIX YCNOBUAX Ha Npu-
Mepe CaHkT-lleTepbypra

KOHKYpPEeHTHble NpenMyLLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

YCcTpaHeHue ra/yitoumMHaumm 3a cyeT ahHeKTUBHOIrO MUCMNOIb30BaHUSA 6a3 3HaHUM
O ropoae (HopMaTMBHbIE OOKYMEHTbI, AaHHbIe 1 [10)

ABTOMATM3aLUMA BbI30Ba BbIUUCUTENbHbLIX MoAyNer nnatdopMbl LUMPPOBOWM
YPOAHUCTUKN U YHUDUKALUN Pe3y/IbTaToOB

B3anMogenctBme C MNoOJib30OBaTe/leM Ha €eCTEeCTBEHHOM $3blKe€, BO3MOXHOCTb
O0OBACHEHUSA PE3YSIbTAaTOB

PykoBoguTesib pa3padboTku

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000

MHnumatop

0000000000000 00000000000000000000000000 o

KaHonpoaT TexHnyeckunx Hayk Cepren MutarmH ’~>} C E E P

mityagin@itmo.ru
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YHuepcnteT UTMO . L

HAapo reHepaTUBHOIO NPoeKTUpoBaHua rTIM

MpegHa3HayeHo ANna 6bICTPOro co3gaHmMa LMMPOBbIX MOAeNnen KOHLENUMnM pa3Bnutma Tep-
pUTOpPUM B 06NaCTU FPaxxaaHCKOro ctpoutenbctBa. ObecneymBaeT aBTOMaTUYECKOE 30-
HUPOBAHME KOMMIEKCHbIX TEPPUTOPUIN, PAa3MELLEHMNE TUMOBbIX M FTEHEPATUBHbBIX OOBEKTOB
YKMNNOro, COLUMANbHOroO M KOMMEPYECKOro Ha3HAYeHUs C YYETOM HOPMATUBHbIX OrpaHunye-
HUN N TPeboBaHMN K MHDPACTPYKTYpPeE. JIexxnT B ocHoBe NI-nnathopMbl TeppUutTopuasb-
HOro MHMOPMALMOHHOIO MoaennpoBaHusa rTIM.

KOHKYpPEeHTHbIe npeuMyLLecTBa

B 3 pa3a yckopseT pa3paboTKy M OLEeHKY MacTep-rjaHoB, BKJOYAA MX SKOHOMUYe-
CKYIO €MKOCTb

ObecneuynBaeT COOTBETCTBME HOPpMatTnBaM U KayeCTBEHHO MPOrHO3nNpyeT TEXHUKO-
OKOHOMNYeCKHMe nokKalatenn

HaxoounT onTuManbHble cueHapun anga NnpPoOeKTOB KOMIMIEKCHOIO pa3BUTUS TEPPUTOPUN
B YCJIOBUNAX HEMOJIHOTblI MCXOOHbIX OAaHHbIX

B<ArTIM % 2 B & 2spar s owowm e 883 | @ & B @ &0l

- lt?l PykoBogutenb pa3paboTku

ipyamm X [ ©0000000000000000000000000000000000000000000000 o
'l 2 BapuanT AUTOMATED_PLANNING/40681/automated_planning_sugge..
.
B oo B romere © oo Cepren KyanHos
C— N sergei.kudinov@itmo.ru
1340
KonwuecTeo o6ueo6pasosar 1

| 3aKa3uuk

MeauumHa A

210
YUpeXaeHHit B CMeHy

1

PeKpeauvioHHble 30HbI ~ . = < s
o . 12592 - t_
e rOCKetzrowp
Cropr ~ rTIM >xnnom panoH
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MHTennekTyanbHasa CUMCTEMa aHANIMTUYECKON NOOOEPIKKMU
rpapoCcTPOUTENIbHOU ACATENIbHOCTHU

MpenoHa3HayeHa ONa NMOAroTOBKU M aHaM3a LUUMPOBON rpafoCTPOUTENIbHON JOKYMEH-
Taumn. FeHepaTop rpPagoCTPOUTESNbHbIX MJIAHOB 3eMeSibHbIX YUYACTKOB obecneuymBaeT
aBTOMaTUyeckoe (hOPMUPOBaHME C YUETOM HOPMATUBHbLIX TPebOoBaHWUN rpadUUyecKom
M TEKCTOBOM 4YacCcTW JOKYMEHTa, a TakXKe UundpoBon Moaenm B Buae Habopa reocsioes.
MHCTPYMEHT aHa/M3a NPOEKTOB MJIAaHUPOBKU TEPPUTOPUN NPOoBEPSAET LMMDPOBOM NPOEKT
Ha cobogeHne npenesbHbIX NMapaMeTPoB CTPOUTENbCTBA, AENCTBYIOLLMX HOPMATVUBOB
Mo AOCTYMHOCTU N 06eCcneyYeHHOCTU COLMaIbHbIMU OObeKTaMu.

KOHKYpPEHTHbIe NpenMyLLecTBa

ABTOreHepaums [OOKYMEHTaLWW, COOTBETCTBYWLIEN pagoCcTPOUTeNIbHbIM HOPMaMm
1 NpaBuiam

[NpenoTBpaLleHne OWNOOK N HapyLLUEeHNIN HOPMAaTMBOB B NMPoOeKTax

BO3MOXHOCTb MPOBEPKU U KOPPEKTUPOBKU MPOEKTHOW OOKYMEeHTauun, NoaroTOBAEH-
HOW BPYYHYIO

€ YyacTok 23:43:0202010:419

} Z PykoBopgutenb pa3paboTku

OCHOBHble cBeaeHHs ceeeccccecscccssscccssccccscccsscscsssss o

Mnowans 6404.81

Cepren KyanHos
MecTononoxenne KpacHoAapCiuii kpai, . KpacHOAap, 3ananubiit I /% se rg e I . ku d I n OV@ | t mo.ru

BHYTPUIrOPOAICKOIA OKPYT, Y. M. TypreHesa -
MOHTAHUKOB, Ha 3EMENbHOM YUacTKe pacnonoseHsl oz 2
HEXWUNbI hL
PaapelueHHbIf B /N IKGTITYaTaLHA MHOTOSTAXHOr0
MCNoNb30BaHNA MHOrOKBapTUPHOIo 10Ma U MHbIX BXOAALUMX B COCTaB
7 = 3akKa3yuk
v

%, ! ©000000000000000000000000000000000000000 o

”
o o
MyHMuMﬂaﬂbelendyl’M é-; -
A ¢ A
PaspellieHite Ha CTPOWTENSCTED A H \ i

TPa0CTPOMTENbHbI MNaH 3EMENLHOTO
yuacTka CreHepupoBaTb
epge dHa d eMeJ1bHb a OB

N

Typ
k
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UHTennekTyasibHbI cepBUC reHepaLnmn o6 bEMHO-
NNAaHUPOBOYHbBIX peLleHNN MHOrOKBapTUPHbIX AOMOB

MpenHa3HadeH A9 aBTOMATUYECKOro CO34aHua UMMPOoBbIX Mogenen o6beMHO-MIaHUpPo-
BOYHbIX pelleHnin (KBapTuporpadum) s Xuablix 4oMoB no porpaMme peHoBauUuU ro-
poda MOCKBbI C yYeTOM 3a4aHHbIX MapaMeTpoB U TpeboBaHUN. B KauecTBe BXOOHbIX OaH-
HbIX YUMTbIBAIOTCA CBEOEHUA O KBapTUPAax B paccesisieMbiX OoMax, Lienesble TpeboBaHUs
OJ19 HOBbIX KBApTUP, OaHHble O 3eMefIbHOM YUacCTKe U OKPYXXEeHUW. BbixogHble OJaHHble
NpeacTaBnaAoT cobor UMhpPoBYO MOAENb C MOCaAKON MHOMOKBAPTUPHOIO AOMA Ha YYacT-
Ke C YYETOM HOPM MHCONALMN, a TaKXKe NMO3TaXKHbIMU MJIaHaMM 3TaXKeM U SKCMIMKaLUnen.

KOHKYpPEHTHble NpenMyLecTBa

BoicTpasa (1-3 MUHYTbI) reHepaunsa BapMaHTOB KBapTUporpadmm

Ha 45% sddekTnBHEE MCMONb3yeTCa Ha3eMHas naoLwanb 30aHuA

Ha 35% adhdekTuBHEE MCMONB3YIOTCH XKUJble naowanm

L RPoSTS Xypan Bupeo  Meponpustia  HoBocTH  Yenyrd v Ewe v - a

PykoBoauTenb pa3paboTKu

Cepren KyguHosB
sergei.kudinov@itmo.ru

BapuiaHTbl OMNP

JTax

3akKa3uuk

.\
c MOC _
CTPOM
. MHTepdenc cepBrca reHepaumm MHDOOPM

KBapTMporpadmn no nporpamMmme
peHoBaLMM MOCKBbI
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PelueHuna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

Open
pSr)urce

Soika: onbnnoTeka NpPocTpPaHCTBEHHO-CEMAHTUNUYECKOro
aHaNn3a TeKCTOBbIX AAaHHbIX

MpenoHa3HadeHa onsa oboralleHns UMMdPOoBbIX MOaeer ropoaoB JaHHbIMU, MOyUYaeMbiMU
M3 TEKCTOBbIX JaHHbIX LMMPOBOro C/iefa ropoxXKaH, a TakxXKe 3a cUeT pe3y/bTaToB BepHa-
KYNAPHOW OLEHKN KadyecTBa ropOaCKOM cpeabl.

KOHKYpPEeHTHbIe NpenMyLLecTBa

MeToabl onpeneneHna YrnoMMHAEMbIX MECT U UX FeOKO-
OMpoBaHUsA, Habop KnaccudukatopoB n Moagenem NER
ona onpepeneHna dyHKLUMOHANbHONO COOepP»XXaHusa Co-
OOLLEHNI

3BneueHme n arperauva akToB U3 coLmasibHbIX Me-
Ona 6e3 JoMoJIHUTENbHOro NPOorpaMMHOro obecneve-
HUA

OueHKa CyObeKTUBHOIoO KayecTBa ropoackon cpenbl

Ha OCHOBE MHEeHWMU FOpPOXKaH PykoBoguTenb pa3paboTKu

AnekcaHpop AHTOHOB
SOKA ppeine asantonov@itmo.ru

MHnumnatop

©000000000000000000000000000000000000000 o

ViTMO

CxeMa paboTbl Moayien 6UBNNOTEKM:
OBYXYPOBHEBas Knaccudunkauus,
reosiokaumsa n o6Hapy»XXeHne PUCKOB
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Open
pSource

Blocksnhet: bMbnnoteka ceteBoro aHanmsa 1 MoaesIMpoBaHUSA
ong ypbaHucTtos

MpepocTaBnaeT UHCTPYMEHTbl ONS CO30aHWA KBapTaslbHO-CeTeBOWM Mogenu ropona
N reHepaunm onTUMalbHbIX TPEeOOBaHUN K ero pa3BuTUo. [No3BoNSEeT OUEHUTb METPUKMU
FOPOACKOM CeTU, TaKMe KakK CBA3HOCTb U LEHTPaSIbHOCTb, PaccuUMTaTbh npenocTaBieHue
TUMNOB YCJYI HA OCHOBE HOPMATUBHbIX TPEBOBaHWIN U MONTYUYUTb ONTUMasbHble TPeB6OBaHUSA
OJ19 reHepasibHOro NIaHMPOBaHNSA TEPPUTOPUN.

KOHKYpPEeHTHbIe NpenMyLLLecTBa

YHunBepcanbHaa popMa nHOopPMaLMOHHOM MOoaeNn
ropoa Ha OCHOBE OTKPbITbIX AAaHHbIX

YyeT KOHKYPEHLUN Mexay XUTeNaMu 1 ycayramu

OonTuMmM3aumnsa NMHOOPMaLMOHHOW MOOENN ropOoaa
Ha OCHOBE asiropuMTMa OTXKUra

L ow B
9z =
o

PykoBoauTenb pa3paboTKu

TaTbaHa YypsakoBa
churyakovat@itmo.ru

MHnumnatop

©000000000000000000000000000000000000000 o

V/iITMIO

Buayanmnsaumsa npouecca co3gaHus
KBapTanbHO-CETEBOW MOAENN ropoaa
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oSS NJ1aHUPoOBaHUSA
U COCTaBJ/IeHUsA
pacnMcaHuu



YHusepcutetr MTMO

NHTennekTyanbHasa areHTHass CUCTEMa NOAAEPIKKU
MPUHATUA peLLeHUN No NMNJIaHUPOBaAHUIO MPOMbILLUIEHHbIX
O6usHec-npoLeccoB Ha ocHoBe BbAM

MpeoHa3HadeHa Oa OMTUMM3ALMM MNAHUPOBAHUSA MPOMBbILLNIEHHbBIX OWM3HEC-NPOoLeccoB
Ha OONbLUMX BPEMEHHbIX TOPU3OHTaX B YC/IOBUAX HeonpeaeeHHOCTU U HeMOJSTHOTbI AaHHbIX.
Mo3BosIAeT aBTOMAaTU3MPOBATb BCE LLArM OT aHaiM3a CMETHOM JOKYMEeHTaUMM OO BannaaLmm
CreHepPUPOBaHHbIX MaH-TPAMUKOB O/ PA3HbIX CTPATEMMM peann3auumn NpoeKkTa, a TakxKe
BblJaBaTb PEKOMeHAaUUn Mo BbIGOPY TEXHONOTMIN NMpoBeaeHUa pabdoT.

. JlaHHbIE 33/84M 3 Accuctent £ MapameTpbl NNaHUPOBaHMA

N v D Hasbatue ‘®us.obvem  Pecypcel /T AnutenpHocTe  Havano Korey m‘m m‘nz ,m‘ns ge»:n gevldg ,qEvI(2‘| ;\HIQB ne»IQS
1 v @ PacoTbl npoexTa 10 pasor 0 22 10.1224,00:00 01.01.250000 M &
LRI Q) Bypenve nupEpHEIX CKBaXMH 25wt 5 3 10.12.24,00:00  13.12.24,00:00 BypeHHE THASPHAIX CKIERHH
12 2 9 Ycranoska s ckBaxuHb caai 18wt 7 4 11.12.24,00:00  15.12.24,00:00 YeTakoska 5 ckeaxitHel c3ai
13 3 @ MoHTaX 0ronoBHuKos 14wt 7 6 13.12.24,00:00  19.12.24,00:00 Morrem oraosmisos
14 4 ) MoHTaX POCTEEPKOB M OMOPHBIX KOHCTPYK LI NOJ NOPTANSY, 0NOp... 4 WT 6 2 2312240000 251224, 00:00 1 _—IMom
15 5 4 Ceopxa onop/nopranos 2wr 7 4 19.12.24,00:00  23.12.24,00:00 } E—'mnpxa onop/nopra
16 6 @ vcraronka onop/nopTanos 2wt 7 1 27.12.24,00:00  26.12.24,00:00
w7 ) Nopsecka nposona 200m 5 5 15.12.24,00:00  20.12.24,00:00 — Nonsecka nposona
188 @ Noasecka rposo3awmTHoro TpOCA 160 4 1 29.12.24,00:00  30.12.24,00:00
19 9 @ Yknapka nonocosaro sasemneHHs 2um 6 6 20.12.24,00:00  26.12.24,00:00
11010 9 Yknapka BKTUBHOTO CONAHOTO 3a3eMMEHNA 356 wr 8 3 29.12.24,00:00  01.01.25,00:00

Ofwee  Pecypcsl  CBA3M

HanmeHoBaHHe

AIC (arperaT nepe) WHOH 1 5

TP (nierepHo 1 5 o o o
NHTepdeic B3anMOgeNCTBUS C areHTHOWM

Horme : 1 ’ CUCTEMOW NOLAAEPIKKN MPUHATUS PeLLeHni

e ) ! s : OTMesmTe Mo MJaHUPOBAHMIO MPOMBbILLNEHHbIX BU3HeC-
npoLeccoB Ha ocHoBe BAM




PelueHuna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

dddeKTbl OT BHEeApeHUs YIT

lNoBblleHne 3pDEKTUBHOCTM NnaHoB Ao 30% 8

CokpalleHue Tpyno3saTpaT No NMAaHUPOBaHUIO CucTeMa npoBepeHa
B 16-20 pa3

Ha PaboTOCNOCOBHOCTb

B CBOEN KOHEeYHOoN hopme
M B OXKMNOAEMbIX YCTOBUAX
aKCnyaTauum

KOHKYpPEHTHbIe NpenMyLLecTBa

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

ABTOMaTU3aLMA NpoLuecca NJIaHNPOBaHUSA 3@ CYET NPUMEHEHUA NCKYCCTBEHHOIO
MHTEeJIJ1IeKTa OJ1d n3BJyievYeHM4 OrblTa M3 HaKOIJ1eHHbIX KOPMOPATUBHbIX OaHHbIX

BbiCTpble UHTENNeKTyasibHble anropUTMbl MOCTPOEHUSA, ONTUMM3ALMM U1 Basvgaumm
niaH-rpadnkoB

OueHKa XapaKTePUCTUK, KOTOPbIE BIMAKOT Kak Ha MHOMBMAOYANbHbIE,
TakK M Ha KOJIJIEKTUBHbIE TPyAOBble YHKLUNN

PykoBoauTenb pa3paboTKu

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000

MHnumnatop

0000000000000 00000000000000000000000000 o

s

KaHgunoaT TexHnyecknx Hayk AHHa Kanro)xHas
anna.kalyuzhnaya@itmo.ru
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UHTenneKTyanbHbI UHCTPYMEHT Bbl6Opa ONTUMasribHOMN
CTPYKTYPbl TeppUTOpUanbHO-pacnpeneseHHoro
NPOU3BOACTBaA 3a cyeT 3hPeKTUBHOIo pasMeLLeHUs

WU BHYTPEeHHeW onTUMU3aLmum NPon3BoACTBEHHbIX MOLLIHOCTEN

MpepHa3HaveH ONa o60CHOBAHUA OMTUMaNbHOW CTPYKTYPbl TEPPUTOPUANbHO pacrnpene-
JIEHHOro MPOU3BOACTBA MYyTeEM KOMOWMHATOPHOM OMTUMU3ALUM BAPUAHTOB pPa3MeLleHUd
LIEXOB C OLEHKOW Pa3/IMYHbIX 3aTPAT: Ha BHYTPEHHIOK U BHELLHIOW JIOTUCTUKY, NepCcoHarn,
KarnuTasibHOe CTPOUTENbCTBO. [103BONGEeT MPOBOAUTH KOMIMIEKCHYIO OLEHKY peLueHunn
Mo Habopy NMapaMeTPOoB: OT cneundukaumm NPoaYyKUMM 00 SIKOHOMUUYECKUX NMoKasaTesnen.

KOHKYpPEHTHbIe NpenMyLLecTBa

BO3MOXXHOCTb MCMOIb30BaHUSA B PEXMME KOHCTPYKTOPA CO MHOMECTBOM MOJSb30BaTENbCKNX
HacTpoeK

PykoBoauTenb pa3paboTku

KaHonpaT TeXHUYEeCKNX
Hayk Ceprewn MBaHOB
svivanov@itmo.ru

3aKa3uuk

BAJITUUCKMA

343}

NHTepdenc cnctembl nogbopa
ONTUMasIbHOM CTPYKTYPbI
\ \ pacnpeneneHHoro Npou3BoOACTBa
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PelleHunsa B 06N1acT UICKYCCTBEHHOTO UHTEMNEKTA . . . . . . . . . o oot 2025

Bubnnoteka MeTonoB TPAHCMOPTHOM

MapLupyTuU3auum pgas 3agayd njiaHNpPoBaHUA AOCTAaBKMU
CBeTJibIX HePTenpoaAyKTOB C NpUMeHeHneM rpadoBbixX
HENPOHHbIX ceTen

MpenHasHadeHa ansa ObICTPOro COCTaBNEHUS PACMMCAHUM U MAPLLUPYTOB JOCTaBKU CBET/IbIX
HedTENPOOAYKTOB MeXay CKIadaMm M 3anpaBoYHbIMU CTAHLIMAMU C YYETOM MPOrHO3a JOPOXK-
HOW OBCTAaHOBKM U UCHEPMNaHWS 3arNacoB Ha CTaHLMAX.

KOHKYpPEHTHblIe NpenMyLLecTBa

YcKopeHune peLlleHnsa TPAaHCNOPTHbLIX 3a4a4 3a CYeT MCNOoJSIb30BaHMA rpadoBbIX
HEMPOHHbIX ceTen

BO3MOXXHOCTb MCNONb30BaHUA B KQYeCTBe MEeTOANYECKOro SApa ossa Co3naHus
Pa3INYHbIX MPUKNAOHbBIX PeLUeHUM

[MepeHOoC Ha apyrme 3aaadun TPAHCNOPTHOM NOMMCTUKM

» BN ‘-‘\‘I_L,:is‘lﬂ rm = !-'In.‘!rl’nﬂrll kFaltre
lmigicnanc )P, n\:@ & .A?’r— g;zﬁ‘;'; dox ig;ft::z‘; g ‘;"n;’, PykoBoauTenb pa3paboTku
A . (7 ,’[{\_\ PQ'E'BG"“““% - ‘.‘\_ ©000000000000000000000000000000000000000000000000000 0
A\ Sansiro s = pz,,mysmp.o‘\r,‘e AR ) { l . KaHonpaTt TexHUYeckux Hayk
A4 4~ FQuarto C 5 & aeint Ay SE O - o
adreo Caon A = Cepreit MutsaruH

Molinazzo

L~ mityagin@itmo.ru

(C) DpenStreetMap contributors

Initial graph Clustered graph Centroid graph

3aKa3uukKk

(% CBEP

Formation of

centroid graph
rod 9o

MapLUpyT MeXxay OBYMSA TOYKaMuU Ha ONTUMU3NPOBAHHOM rpade
YOC He3HauMTeNbHO YCTyMNaeT B TOYHOCTU UCXOOHOMY afiropuTMy
1 3HAUYUTESIbHO MPEBOCXOOUT B CKOPOCTU PacyeToB
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Open
pSource

SAMPO: bpenMBOpK ONTUMU3ALIMM NPOU3BOACTBEHHbIX
NpoLLeccoB B YC/IOBUAX HeonpepeneHHOCTU 1 HENOJTHOTbLI

OaHHbIX

MpenHa3HauyeH o9 aBToMaTU3auUMM MAIAHUPOBAHUSA NMPOMU3BOACTBEHHbIX MPOLECCOB C YYETOM
cneundrkm paboTbl B COXKHbIX YCNOBUAX, B TOM UYMUCNE, KOMMJIEKCHbBIX MPOEKTOB MO OBYy-
CTPONCTBY MECTOPOXAEHNN HEDTU 1 ra3a. Ha ocHOBe AaHHbIX 06 MCNONHUTENAaX U rpade pa-
60T NPOEKTa C NMOMOLLIbIO META3BPUCTUUYECKMX aNTTOPUTMOB CTPOATCS NapeTo-onTuMasibHble
MJIaHbl C YYETOM pPa3HbIX KpUtepmes (BpeMs, PecypcChbl, OIOIKET).

KOHKYpPEeHTHble npeuMyLLecTBa

YCKOpeHMe peLleHNs TPAHCMOPTHbIX 33434 3a cueT
MCMONIb30BaHUA rPadoOBbIX HEMPOHHbIX CeTEN

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CokpalleHne BpeMeHn pa3paboTkn MnaaHoOB C Mecsa-
LleB OO HECKOIbKUX OHEN

KOHTPONMPYEMOCTb YCTOMUMBOCTM MJ1IAHOB MPU U3MEHe-
HUSIX BHELLIHMX YCTOBUIN

Scheduling using
a multi-agency approach

Graph separation into blocks

FTTTITTIsseesseessessessessoeoo ] Agents configuring ‘ :
Input data :
L 7 ) 7 i |
// Work Graph Structure / ! P S schoghing ‘ [
oot O : : / Schedule
: T ' tasks order;
/i Contractors list ; i ; . resources assignment

| Scheduling using a particular algorithm
/ Optimization criteria : |

L

H Choosing sheduling algorithm
: H >
T : v CxemMa npoLiecca aganTMBHOM
Algorithm parameter selection onTUMU3aunmn NJaHUpPoOBaHUA

50

PykoBoguTenb pa3paboTku

KaHaounoaT TeEXHUYECKnX
Hayk JdeHuc HacoHoB
dnasonov@itmo.ru

NHunumnartop

©000000000000000000000000000000000000000 o

G

NPOn3BOACTBEHHbIX NpoLeccoB SAMPO



Cucrtrembl A
Onga yrnpaBieHUs
KagpaMu
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Expert.HR — MHTennektyanbHag cuctemMa nsmepeHus
LndpoBbIX Npodunien CoOTpyaHUKOB a1 yrnpaBieHUs
KaapoBbIMU PUCKaAMU

MpegHa3HadyeHa ona onTuMmM3laumm noabopa U oueHKM nepcoHana B HR mn pekpyTuHre.
MpenocTaBnsgeT BO3MOXHOCTb aBTOMAaTUYECKOW reHepaumm 3agaHnin ons BUAeOVHTEPBbIO
N aHKETUPOBAHUSA, aHaNM3npPyeT noBeaeHne N JIMYHOCTHbIE XapaKTePUCTUKM KaHaOMOaToB
Ha OCHOBE MyJbTUMOOANIbHbIX OaHHbIX. BbiaBnaeT npegBeCTHUKM BO3HUKHOBEHUSA Kagpo-
BbIX PUCKOB, OnpefendaeT Nyt Ux KOPPEKTUPOBKU 3a CUET OOYUYEHUS MU yrpaBneHUa
MOJIHOMOUYMAMUM COTPYOHNKOB.

T " npoueHT HaBbIKOB

o 0 20 30 40 50 60 70 80 90 100

BapuaHTbl COCTaBa KOMaHAbI

CocTas koMaHAabl N21 ~

CocTtas KoMaHAbl N22 ~

Middle Python-paspaotnk

[LOMKHOCTN NpoeKTa

Data Analyst (SQL, Python)

NHTepdenc B3anmMonencTems
C CUCTEMOW U3MepeHns LndpoBbIX
npodunnen cCoTpyoHNKOB




PelueHus B obnactu NCKYCCTBEHHOIO MHTENINEKTA . . . . . . . o o o o o o o o o oo e e e e e e e e e e e e 2025
dddeKTbl OT BHEAPEHUSA yrt
CoKpalleHune BpeMeHM Ha NpoBeaeHne 1 aHanms 8
BIA,EI,eOl/IHTepBbD B 9 pa3 | &8 3 8 B B B |
SRS Bl Eeren e e e
ABTOMaTM3auUMAa CKPUHUHIA Ha BonblUMX Basax, Ha Ha PaboTOCNOCO6-
oT 1000 pe3tome HOCTb B CBOEMN KOHEYHOM

hopMe 1 B OXKMOaEMbIX
YCOBUSX SKCMNyaTaumm

MepnBeneB AHaTonMA .
Vi

MpurnaweHue
oTnpaeneHo o6

KOHKYpPEHTHbIe NpenMyLLecTBa

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

£ ABTOMAaTUYECKUM aHalin3 COOTBEeTCTBUA KaHaupaTa
OE JONTMXHOCTM Ha OCHOBE pe3toMe

o°m  ['eHepauns BOMPOCOB /19 BUOEOUHTEPBbIO HA OCHOBE
OMMCaHUSA BaKaHCUKN N pe3toMe

OueHKa XapaKTepUCTUK, KOTOpble BMUAIOT Kak Ha
nHOMBUAOYyasibHble, TaK N HAa KOJINIEKTUBHbIE TPYOOBbIE
MhyHKLNN

mEETTT A

78 %
CooTBeTcTBHE

BOJIXKHOCTH

YTBEPANTH Ha MOMKHOCTL ol © E

PYKOBOHMTenb pa3pa60TKI/I MHmumaTop
KaHonoaT TeXHMYEeCKMX HaykK AHacTacusa JlaylwKUHa
aalaushkina@itmo.ru \
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YHusepcutetr MTMO

Cucrema oLleHKU o6ecrneyeHHOCTU NMPOMBbILLJIEHHbIX
npepnpuatnn Poccunckom depepaumm TpyaoBbIMU
pecypcamm

MNpeoHa3HaueHa AN OOBbEKTUMBHOWM OLEHKU HanMuusa OOCTYMHbIX KaOgpoB A9 OpraHu-
3aUMM  HOBbIX MPOWM3BOACTB HAa 33a4aHHOW TeppuUTopuUKM, OonpedeneHnss BO3MOXXHOCTU
yrpaBneHna MuUrpaumen KagpoB, B TOM 4UCNE C YYETOM TPAHCNOPTHOM OOCTYMHOCTW,
BbIIB/IEHNSA YCIOBUM, CMOCOOCTBYOLLMX YCTOMUYMBOCTU KAAPOBOro noTeHumana npegnpusa-
A (6bITOBbIE YCNOBUA, IOTMCTUKA). NpMMEeHMMa ANa NOOAEPKUN MPUHATUA PELUEHNIN KaK
B YaCTWV CO30aHMA HOBbIX, TAK X MOAEPHM3ALIMN CYLLIECTBYOLLMX NPOU3BOACTB.

Lindpoas nnatpopma “Tpyposble pycypchbl”

300 km
i Cnoun X
4 @ Habop “OueHka noTeHuuana ropoaa” yCnewHo 3arpyxeH ¢°pMame
o v © OueHka TPYAOBbIX pecypcos i
perd = o
] © MurpauvoHHble CBA3N Benukwii Hosropop,
I © CB.of BbI6OpKa, NOTEHLWaNbHble
Wupopmanus Creuvanuctsi
BbIMYCKHUKM 11 OTKPbITbIE pe3tome
eHKa eHuuana .89
v © Murpaumortibie & OueHka noTeHuvana o

arnomepaumnoHHble CBA3N Kateropus ropopa KpynHbiit ropog

Saint

© MurpauyoHHble cesau Rersbirg O
%

Hacenenue 283.469
l © CBsA3n Mexay Bbl6paHHbIM
rOpOAOM 1 APYrvMM MbHBIN UHAEKC
HaceneHHbIMW NyHKTaMn ROAC
© HaceneHHble NyHKTbI, YKunbe u npy
OTHEeCeHHBIe K arnomepaumn npocTpaHcTBa

BbIGPaHHOro ropoga

v @ OueHka NoTeHLana ropoga 0]
(nepecueT)
l © CsoicTsa ropoga
| © CBsA3n Mexay BblbpaHHbIM
rOPOAOM 1 APYrvMU

HaceNeHHbIMMU NyHKTaMu

npocTpaHcTBa

MHTepdenc B3anmMoaencTBmnsa ¢ CUCTeMom

MwurpauuoHHble CBA3N

OLEeHKN 06ecneyYeHHOCTV NPeanpPUATUN
TPYAOBbLIMU pecypcamu

CueHapuit U3MeHeHus ropoaa




PelueHus B obnactu NCKYCCTBEHHOIO MHTENINEKTA . . . . . . . o o o o o o o o o oo e e e e e e e e e e e e 2025
AddeKkTbl OT BHegpeHUus YIT
CHMmXKEeHMe «TeKyukn kagpo» Ha 10-40% (B 3aBUCUMO- 6
CTW OT OTPAC/IN N PermoHa WS TSNS =

EETEYR TOemE -
OnTMM3aumnsa pacxoooB Ha yoepXaHme CoOTpyaoHUKOB CTpUpOBaHAa B YC/IOBUSX,

no 10% O6NN3KNX K peasbHbIM

KOHKYpEeHTHbIe NpenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

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

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

YyeT Kak OOBbEKTUBHbBIX, TAK U CYOBEKTUBHbIX (DaKTOPOB MUTrpaLmnm
TPYAOBbIX PeCypcoB

PykoBoguTtenb pa3padboTku MHuumaTop

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000 0000000000000 00000000000000000000000000 o

G

KaHonpaT TexHnyecknx Hayk Cepren MutaruH
mityagin@itmo.ru
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YruBepcuteT UTMO  _ L oo

CucrteMa NPorHo3npoBaHMUA NOTPEOHOCTU B NepcoHane
Ha OCHOBEe A0/IFTOCPOYHON NPOrpaMmbl Pa3BUTUA KOMMaHUN

MNpenHa3HayeHa A8 BbICOKOYPOBHEBOINO MOAENMPOBAHMA MPOU3BOACTBA C LEbO BbIXO-
Ja Ha KagpoBoe obecnevyeHre KOMMNaHuUM ¢ getanmsaumen o YPOBHS OTAEbHbIX MO3ULIMIN
1 NPoMdeCcCHOoHabHbIX PONEN MPOU3BOACTBEHHOrO B6/10Ka/Uexa/yyacTka. MeToamnka pacue-
TOB OCHOBAaHa Ha MPOrHO3MpPOBaHMMN OOBEMOB MNPOU3BOACTBA M HEOOBXOAMMOro Ans 3TOro
KaOpOBOro pecypca C UCMOJIb30BaHMEM METOAOB PErpecCMOHHOro aHanmsa, 6anaHCoOBbIX
3KOHOMUMYECKNX MOJEeNen, MapKOBCKUX Lienen n tTeopumn rpados.

McTOYHUKM
Cuenapuin fiporia Cuemapun
OaHHbIX RuooM || ceecrs | | paciera
npowsoperea OBECNEENNA @oT
CTpYKTYpHan MoAent I I | )
!
!
B8O NapamMeTpos No CLeHapusim .
,,,,,, 2 Excel : ¥
o pata o amasecen ‘ i
FE |
Aemanos: 1
Pacuer npor+osa ®OT

CyeHapHoe yeennuennecbsemon

OBecneqeHre TPYAOBLIMK PECypcaMm AunHsammka OT

KOMMHECTBO COTRYAHMKOR KOTOROR HYXHO e
ByAeT HAMATY NpY ECTECTBRHHOM
Mogens kapsepHof paseTA COBTW 1 CEHapYRX i ﬁ
AMHAMWEN L

ura precisrumser: i
e oo o ppmenon
BEpOATAETS NPEMTYS COTpy DS BePOATHOCTE HATH COMCKATENA HYRHOD:
FIona, BO3PACTa, KEANMOUKALMI o

2018 | 2019 | 2020 | 2021 | 2022 | 2023

VICTOYHWKW
AaHHbIX
Onep. 3an| Mogens gemorpaguu
aray | Ulmamase peruoHa (ool Mogenk pacyera GOT
BEAOMOLTY PACRICARHA BoInnar P AADO Ritbet A
ety " T0MM . o0T :

CTpyKTypHasa cxeMa Mogenen ans
MPOrHO3MPOBaHMA NOTPEOHOCTEN
B NMepcoHane
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PelleHunsa B 06N1acT UICKYCCTBEHHOTO UHTEMNEKTA . . . . . . . . . o oot 2025

AddeKTbl OT BHEeApPEeHUs YI'T
BO3MOXHOCTb (DOPMUPOBAHUSA KagpOBOM cTpaTerum 6
NPeanpUATUA ¢ 3abnaroBpeMeHHOCTbIO 00 5 ner R R [ —— =

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CuncrteMa npoaeMoH-
DKOHOMUSA Ha KagpoBbIX pUCKax nopsaaka 5-10% CTPpUpOBaHa B YCNTOBUSAX,

BIN3KNX K peasibHbIM

KOHKYpEeHTHbIe NpenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CKBO3HOE MOaeNIMpoOBaHMeE NpPoLEeCCOB pa3HOro MacwTtaba
YyeT ocoBeHHOCTEN OpraHM3aumm NPoOn3BOACTBA B KOHKPETHOM KOMMaHUn

icnonb3oBaHMe Kak BHYTPEHHMX OaHHbIX KOMMaHWK, TaK U PermoHanibHOM coLmanb-
HO-3KOHOMMYECKOM U aeMorpadmnyeckom CTaTUCTUKN

PykoBogutenb pa3padboTku

MHunuymnatop

0000000000000 00000000000000000000000000 o

KaHgonpaT TexHunuyeckmnx Hayk Cepren MBaHoB
svivanov@itmo.ru

L2 nnum
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Open
I:’Source

OceanAl: 6nénnoTeKka HTeNNeKTyasibHON OLEeHKU
JINUHOCTHbIX KaQyecTB

MpenHa3HayeHa ang pas3padboTkM nNpuknagHbix cuctem VN, ncnonb3yowmx anropuTMbl UH-
TEeNNeKTyaIbHOro aHaM3a NOBEAEHMS Ye/TIOBEKA HA OCHOBE €ro MyJibTUMOAA IbHbIX AAHHbIX
A9 aBTOMATMUYECKOrO OLIEHMBaHMA YPOBHSA OTAE/bHbIX MEePCOHasbHbIX Ka4yeCTB JIMYHOCTU.
OueHunBatotca: OTKpbITOCTb onbiTy (Openness), JobpocoBecTHOCTb (Conscientiousness),
SkcTpaBepcua (Extraversion), OobpoxenatenbHocTb (Agreeableness), 2MouUMOHanbHasa
ctabunbHocTb (Non-Neuroticism).

KOHKYpPEHTHbIe NpenMyLLecTBa

Ncnonb3oBaHMe MybTUMOAANbHbIX AaHHbIX (ayano, BUOEO, TEKCT)

BO3MOXHOCTb MCMOMb30BaHMA A9 y4eTa aPdeKTUBHbIX COCTOSIHNMN
ANropuUTMbl MOryT ObITb aganTUPOBaHbl ONA PAa3NNUYHbIX MPodeccrno-
HaNbHbIX obJlacTen

F = Tput = T T T T T T T T T T o conality traits assessment of each person data ! [ Assessment | | _  Applicationcases ' "~ 7 Outputdata 1
(e i Personality traits assessment of each person data ! : e : ! implerw;nted EER | : Output data p
' [PersoniD1]| ' 1 Modules Five scores | ! 1 1 1 ' !
1 2 [ . . . - y ; |Person D 1{ 1 Ranking potential 1 ' Ranki csv mi b
1 - ‘.) ' N Video information 'd F= 4 | MediaPipe 1 1 . iy . : > anking !
1 2 1 analysis module |E| (=) 1 : Five scores h ' responsibilities 1 ! result E 1
1 1 Librosa . ! ' 1 1 ! : !
I |PersoniD2| 1 . . openSMILE Multimodal Cl@ |' i [personiD2] 1 1 (. !
! Ay L | Audio |r_1format|on WW »{ information fusion ) l—)| —! Forming effective work ] SN oat [csv gl
1 :) 1o analysis module module IEl & | ' | Fivescores| 1 teams L st B [
1 — [ 1 ' 1 1 1 : 1
1 1 AlG= 1 1 1 1
1 [ Whisper . & 1 i : 1 _—n ! Pref 1
Person ID N . . like, right? They both [ | \we oy 1 1 Predicting consumer ! reference v
1 -y [ Text information knew each other by IE (> 1 [person D N| ! 1 preferences +»| prediction !
! Qs ';) o analysis module {1 onefes wel S0 : [ 1 1 for industrial goods 'y result E !
! % 1 1 | Five scores | 1 LI !
1 [ L. i ' - 1
1 - - m-m-  m e mmemmm e 1 ]
CxeMa paboTbl alfOPUTMOB UHTENNEKTYaNIbHOrO T :; & [csv il
sul
aHasin3a noBegeHuns YenoBeka Ha OCHOBE ero 1 EH :
MYJIbTUMOOANbHbBIX OAHHbBIX |
PykoBoauTesnb pa3padboTku MHuymnatop
©ecccccccccccccccc000000000000000000000000000000000000000000000000000 eeccccecccccceseesssssssssssssssssssscce o
A n K I\ cne
JOKTOp TexHn4Yecknx Hayk Anekceu Kapnos ‘) ULl
karpov@itmo.ru PAH
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YruBepcuteT UTMO  _ L oo

SMILE.CV — cpena ana obyyeHus oTpacneBbiX CUCTEM
KOMIMbIOTEPHOro 3peHuns

NMpenHa3sHadyeHa A9 aBTOMaTU3aLUMKM CO30aHUS U OOYYEHUS CUCTEM KOMMbOTEPHOro
3peHUsa B Pas3fIMYHbIX OTPAcAsaX 3a CUYeT UCMOoJIb30BaHMsA low-code nporpaMMmpoBaHmns
M TMNOBbLIX WAaBNOHOB. NpegocTaBnaeTcs B dopMe 0b6/1a4yHOro cepBuca, YToO No3BondeT
AEMOKPATU3NPOBATb NpoLLecc pa3padoTku, obecneunTb TpebyeMble PYHKLUMOHAaNbHbIE
XapPaKTEPUCTUKMN CUCTEM KOMMBbIOTEPHOIO 3PEHUA HA OrPaHUUYEHHbIX BbIYNCITUTESIbHbIX
pecypcax 3a cyeT CO3OaHUA KOMMO3UTHbIX Modefier MallnHHOIo 3peHnsa MetTogamMm aB-
TOMaATUYECKOro MALUMHHOMO OBOYyYEeHUA CO CXATUEM M OMNTUMMU3ALMEN MOO KOHEYHble
YCTPOWNCTBA, NPeaoCcTaBuUTb AOCTYM K CNeumanmn3npoBaHHbIM BblUMCINTENbHBIM pecypcam
C BO3MOXHOCTbK MOPMU30OHTAaSIbHOIrO MacLUTabunpoBaHUS.

npe,D,CKa3aHHble KOHTPO/JIbHbI© TOYKU X
i MpoBoaHMK All Datasets : Combined and predicted : combine-img_1_o0-img-1-1.png
3 Source photo 1 @) magerendering @) Image statistical plot

=] source-img_1_0.png

& so

& s

& s

&) source-img_1_4.png

» (3 Source photo
* 3 Combined and predicted

BOBa

[TONCK COOTBETCTBUSA MeXAY rPy30BbIMU
ABTOMOOUNAMK NPU KOHTPOE Bbe3aa

Ha TEPPUTOPUIO HA OCHOBE HENPOCETEBOrO
neckpunrtopa

AN N NaRa)
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PelleHunsa B 06N1acT UICKYCCTBEHHOTO UHTEMNEKTA . . . . . . . . . o oot 2025

AdbdeKTbl OT BHeApeHUs YI'T

CokpalleHne Umkna pa3paboTKn Mogenem KoMnbloTep- 4
HOrO 3PEeHUd He MeHee 5 pa3 - ——

B e [ e R e
BO3MOXHOCTb CxxaTmnsa oby4deHHbIX Mofenein go 10 pa3 MaKeTUMPOBaHbl U MNpPoOBe-
c notepen 0o 10% TOYHOCTM Ha LIeNeBbIX CLLEeHapUAX PEeHbI B TaBopaTOPHbIX YC-

nosuax (paspaboTka nNpo-
posixkaeTtca B 2025)

KOHKYpEeHTHbIe NpeuMyLLecTBa

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

YyeT MHDOPMaLMOHHOIo (HOBOCTHOIO) hOHAa, peksiaMbl M MAKPOIKOHOMUNYECKOTO
KOHTEKCTa

CoxpaHeHne paboTOCNOCOBHOCTU MPU PE3IKNX NBMEHEHUAX CUTYaALUM (KPU3UCbI)

PykoBoauTtenb pa3paboTKu MHnumaTop

KaHounpaT TexHunuyeckmnx Hayk Cepren MBaHoB
svivanov@itmo.ru I'IJ'IATCDOPMA HTM

o1
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UHCTpYMeHTalbHaA nnatdopMa co30aHUA KOMIMJIEKCOB
MaLLUHHOIro ooyyeHust rnyooKUX HENPOHHbIX CeTeun

KOMMbIOTEPHOro 3peHusa pnsa brnJjiA

[NMpenHa3HavyeHa ana noaaep XK NOJSIHOrO LMKa CO30aHUsa M 0By4YeHUa CUCTEM KOMMbIOTEP-
HOrO 3peHuna ana coBpeMeHHbIX BIJ1A, BKtoYas NOAroTOBKY U pPa3MeTKy AaHHbIX, OOOCHO-
BaHME apXUTEKTYPbl MoaeNnn, obyyeHne, Banmaaumto, a Takxe Co3gaHme PasinyHbIX CUCTEM
yrpaBneHna uenesow Harpyskom BINJTA. MoXXeT MCMoNb30BaTbCA OTPACNEBbIMMU Cneumanm-
cTaMu ona 0ooodbyueHus n agantaumm cuctem A BINJTA B xooe akcrnnyaTtaumun.

AddhekTbl OT BHeapeHus

CokpalleHmne BpeMeHu pa3paboTkm n odbyyeHuns
CUCTEM KOMMbIOTEPHOro 3peHunsa B 7-14 pa3

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

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

KOHKYpeHTHbIe NpeuMyLLecTBa

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ABTOMaTU4yeckoe NnopTUpoBaHue Mogenen
KOMMbIOTEPHOIrO 3PEeHUS Ha Pa3Hble apPXUTEKTYPbI
OOPTOBbLIX BblUMCIUTENEN

Bannpgauns Ha CUHTETUUYECKUX OAHHbIX, MOKPbIBAKOLLMX
pa3finyHble cueHapuu akcnnyaTtauum BIrJ1A

BO3MO>XHOCTbMCMOIb30BAHNAOTPACIEBBIMCNELMANTMCTOM
6e3 HaBbIKOB MPOrpPaMMMPOBaHMS

62

KOMMOHEHTbI niaTdopMbl
MakKeTUpPOBaHbl M MpoBe-
PeHbl B 1ab0OpPaTOPHbIX YC-
nosuax (pa3paboTka nNpo-
gonmxkaertcsa B 2025)

oooooooooooooooooooooooooooooooooooooooooooo

JOKTOP TEXHUUECKUX HAYK
AnekcaHpp ByxaHoBcKumn
avbukhanovskii@itmo.ru

NHunumnartop

oooooooooooooooooooooooooooooooooooooooo

( KPOHLLITAH.T



PelueHuna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

Open
pSource

ODRS: AutoML-dbpenmBopK g 3agad
pacrno3HaBaHUA OOBHEKTOB

Ob6ecneuymBaeT aBTOMATUUYECKUM BbIOOP Moaenem rnybokoro obyyeHma n dopmMmpoBa-
HME KOHBEMEPOB MALLUMHHOIO OBy4YeHUsa Noa KOHKPETHYIO 3a4a4y pacno3HaBaHUa O06b-
eKTOB. [NpenocTaBnseT He TONIbKO pekoMeHaauuMm no BbiIbopy Moaenemn pacrno3HaBaHUS
OOBEKTOB, HO M MO3BONIAET OOy4YaTb NPEeasIOXKEHHbIE MOAEIN HEMOCPEACTBEHHO BHYTPU
dpenmMBOpKa yepes yoobHoe API.

(s e pE e
% % HHH § + Fast R-CNN MNopobop ML-Mopenn Ha ocHoBe 3adOUKCUPO-
L] I o L P BaHHOrO OMbITa MPEeAbIAYLLMX NCCIIEA0BaHI

l 1 AKTyanmn3mpyemas 6a3a 3HaHMM Ha OCHOBE

NINTEPATYPHbIX UCTOUYHUKOB

MpeobpasosaHue CBOMNCTB BXOAHbLIX MAapaMeTpoB B

maccus OTKPbLITbIN KOO, WMIJIEMEHTUPYEMbIA B MpuU-
1 | RecommendationEngine(Habop aaHHbIX, Mogenb) ‘ K.ﬂaﬂ,Hb|e CNCTEMDI l/”/l
Cnucok pekomeHAaLME PyKOBOJ],MTeﬂb pa3pa60TKM
2 ‘ Training(PekomeHzaumm) | ,D,OKTOD TeXHNYeCKnX HayK
l Anekcen [lyxaHoB
dukhanov@itmo.ru
OueHKa MeTpuK obydeHHo mogenu

3 | Evaluation(Mogenb) ‘ MHVIL“/IaTop

©000000000000000000000000000000000000000 o

MpuHUMn paboTbl hpenmMBOpKa °
ONs 3a4a4 pacno3HaBaHMs O6bEKTOB III I Mo
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Open
I:’Saurce

ROSTOK: 6ubsimoTeKka reHepaTtMBHOro Am3amHa
POOOTOTEXHNUECKUNX CUCTEM

MpenHa3HavyeHa O1s reHepaTUBHOIO AM3aNHa MEeXaTPOHHbIX U POBOTOTEXHUYECKUX CU-
CTeM PAas/IMYHOro HasHauyeHuda. PeanusyeT a/iroOPUTM aBTOMATUUYECKOro NMpoeKTUpoBa-
HW4, BKIOYAa MCXOOHOE onncaHme MexaHn3Ma B Buae rpada, 3agaHue BHELHen cpeabl,
MOLEe/IMPOBaHME CreHepUpPOBaHHbIX MEXAHU3MOB M MOUCKA HaWUNy4dllero BO3MOXHOTO

an3anHa.

KOHKYpPEHTHbIEe NpenMyLLecTBa

eHepauus TOIbKO (OU3NYECKM BO3MOXKHbIX KOHCTRYKLINM
BbicTpoe pelueHne 330aum MHOMroNapaMeTpmUIYecKom onTu-
MU3aUMM 3@ cUeT 3PDEKTUBHbBIX NPadOBbIX aJIfOPUTMOB

Koau3anmH yHKLUMN POBOOTOTEXHUNYECKON CUCTEMDbI U ee

MeXaTPOHHOW MHMDPACTPYKTYPbI
PykoBoauTenb pa3paboTku

Cepren Konto6uH
s.kolyubin@itmo.ru

MHunumnatop

ViTMIO

Description of
a mechanism
for simulation

Reward

ANroputM paboTbl hpernMBopkKa
reHepaTUBHOIrO NPOEKTUPOBaHUS
PbIYaXKHbIX MEXaHU3MOB A/

Mechanism data

POBOTOTEXHUKMN
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SMILE.RS: HCTpyMeHTanbHaa cpena ans co3gaHus
U aHa/In3a NyOsIMYHBIX peKOMeHaaTesIbHbIX CePBUCOB

MpenHa3HadyeHa onga 6bICTPOro NPOTOTUMMPOBAHUS, PA3PAOOTKN N TECTUPOBAHNS MAaCCOBbIX
PEeKOMeHOAaTENbHbIX CePBUCOB. 103BONAET YCKOPUTL MPOLECC BBOAA PEKOMEeHOATesbHbIX
CepBUCOB B 3KCMJIyaTaLMIO 3a cYeT MX NpefodydyeHns, onepaTUBHOIO nepeobyyeHus 1 npo-
BEPKWN Ha OCHOBE CUHTETUYECKUX MOBEOEHUYECKUX OaHHbIX aBaTAPOB MNOJIb30BaTesNelN.

PexomeHpauum OaHHbie PepaxTop 3arpy#eHHbIe Mogen OnucaHue Baseline ﬂ 3anycTutb rpady

MpenckasaHHble KOHTPObHbIE TOUKK

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

@ Tecnie @ rpadvcv (@D PexomeHnauwm

CEEEuR e

MNonbzoearenb 1101

O6beKTbl M3 06yualoLLeil BbiIGopKU MNpepackasaHHbie 06beKTbl (Mo peiTUHry) MeTpuKu KauecTea

(nepsbie 10) (nepasie 10}
Pycckunii TepmuHaTop (1980) Bartmer n PobuH (1997) (5.4) W Tast dati b R
Batmen n Xapnu KeuHH (20.. TepmuHaTop 3 (BoccTa... (5.4) . e

Haszan 8 6yayuwee (1985) TepMUHATOP reHesunc (2. (5.4) e e

WMeaH Bacunbepny MeHseT... MupaTtbl Kapubckoro m. (5.3)

BatMeH npoTue CynepMeHa.., Mupatbl KapnBckoro M... (5.3)

Barmen Hascerpa (1995) XpoHukn Hapruu: Mok... (5.2) WHTepdeiic B3auMonencTams

XpOHUKKM HapHWK, NPpUHLL. MupaTtbl Kapnbckoro M.. (5.2) C CUCTEMOW aHanmn3a NyosnNYHbIX
pekoMeHaaTesIbHbIX CepBUNCOB

BaTtMen: Macka MaHTasMma... XDOHWKK HapHuu: Nee... (5.2)




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

AddeKTbl OT BHegpeHus YI'T

CokpalleHne BpeMeHU pa3padboTKM n odbyyeHunsa 4
peKoMeHOaTeNbHbIX CEPBUCOB B 2-4 pa3a S ——
e [ G e e e
CokpalleHre BpeMeHU XOnogHoro crapta ot 30% MaKeTUPOBaHbl U MNpoBe-
pPeHbl B 1abOpPaTOPHbIX yC-
nosuax (paspaboTka Npo-
pomkaeTtca B 2025)

KOHKYpeHTHbIe NpeuMyLLecTBa

MHOXeCTBO BCTPOEHHbIX MOoAenen n airopnuTMOB KOMMbIOTEPHOIO 3peHns

LLIa6noHM3aumnsa TUNOBbLIX PeLueHnn Oas peKkoMeHaaTelbHbIX cucTeM ¢ low-code
HACTPOMKOWM MOO KOHKPETHYIO 3aaa4y

CnMyNaTop nob30BaTeNIbCKOro NoBeAEHNA B PA3JTMUHBIX SKOHOMUYECKUX YCITOBUSAX

PykoBoauTenb pa3paboTKu NHuumnaTop

KaHompaT TexHuuyecknx Hayk Cepren MBaHoB
svivanov@itmo.ru I'II'IATCDOPMA HT“
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YHusepcutetr MTMO

ANT-Farm: dopenMBOpK MHOroMacLUTabHOro
NPOrHo3npoBaHNa OUHAHCOBOIO NOBEeAEHNA HaceNeHus

MpenHa3HavyeHa ong MoOeIMPOBaHNA NPOLECCOB NOBeAeHYECKOM 3KOHOMUKM Ha Monynsa-
LLMOHHOM (PaoH, ropof, PErmoH) 1 MHOVMBUAYAIbHOM YPOBHAX B Pa3/IMUHbIX MAKPO3IKOHO-
MUYECKNX CUTYALINAX, BKITHOUAS KPU3UCHI, CMPOBOLIMPOBAHHbIE BHELLUHUMN N BHYTPEHHUMU

hakTopamu.

Survival phase trajectory t-SNE illustrated

54 === Survival real

—— Survival simulated
Socialization real

—— Socialization simulated

=== Self-realization real

— self-realization simulated

Total expenses (min. RUB)
s
n
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CpaBHeHMe CyMMapHOro notpebreHnsa nonynaumm
MCKYCCTBEHHbIX areHTOB C noTpebieHnem

peanbHbIX MONIb30BaTENIeN MO KaTeropmsam 6a3oBbIX
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MpoeKkumna ha3zoBoOn TPAEKTOPUN peasibHON
nonynaumm notTpedbuTtenen onsa aHanmsa

OVWHAMUKM CYMMapPHOro o6bemMa TpaH3aKLun
3a HECKOJIbKO NeT




PelueHuna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

AddeKkTbl OT BHeapeHus YIrtm
BO3MOXHOCTb MPOrHO3UPOBaHMUSA NOTPEBUTENBCKOro 6
NoBeAEHUS B KPU3UCHbIX CUTYauuax Ha 5-14 gHew R [N [ ———

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

[ToBblLLEeHWE KOHBePCUUM Ha 10-18% 3a cueT
nHomBuaoyanmsaumm dMHaAHCOBbIX CEPBUCOB

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

KOHKYpPEHTHbIe NpenMyLLecTBa

©00000005000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

«YMHaa» Mogenb NoTpebutend ¢ HacTpanBaeMbiMN MHOAUBUAYANbHbBIMU

XAPaAKTEPUCTUKAMU ONA KOHKPETHbIX KAaTEropmm HacesieHnsa n roponos
(pernoHoB)

YyeT HOOPMALMOHHOTO (HOBOCTHOI0O) dOOHa, pekKJslaMbl U MAKPOIKOHOMMNYECKOTO
KOHTEKCTa

CoxpaHeHne paboToOCNOCOBHOCTU MPU PE3IKMX N3MEHEHUAX CUTYaUUM (KPU3UCbI)

PykoBogutenb pa3paboTku

MHnumnatop

000000000000 000000000000000000000000000 o

AHTOH KoBaHLUeB

ankovantcev@itmo.ru g EC n E
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YHusepcutetr MTMO

Open
I:’Saurce

Sim4Rec: 6ubnmnoTteka reHepatusHoro UM pna odyueHus
pekoMeHaaTeNbHbIX CUCTEM

MpenHa3HavyeHa ONda CO30aHUA CUHTETUUYECKUX MACCUBOB JAaHHbIX, UMUTUPYIOLWMX MNO-
BeJeHMEe YYaCTHUKOB MPOLLeCCOB MpeaocTaBneHunsa ycnyr (KIMeHToB 6aHKoB, TOPro-
BbIX MNOLLAA0K, chepbl NUTAaHUSA, chepbl pa3BreyeHnin) aaa obydyeHus, TeCTUpPoBaHUA
M CPaBHEHUNA KauecTBa PeKOMeHOAaTe IbHbIX CUCTEM.

KOHKYpeHTHbIe NpeuMyLLecTBa

MopennpoBaHMe MHOMBUAYanbHOro OTKIIMKA
nosib3oBaTesid, NCXoad N3 ero counasibHO-
aeMorparyeckomn XapakTeEPUCTUKN N SIKOHOMUYECKOWN
cnTyaunmn

[MpocTaqa aganTauns onasa pasfiMyHbIX MEXaHVU3MOB
B3aMMOAENCTBUS NOSb30BaTENlen C pekoMeHaaTeIbHbIMU
cncreMamm

MPOrHoO3 N3MeHeHnsa NoBeaeHnda Nob3oBaTe1eN, B T.u.

B KPU3UMCHbIX CUTYaLMAX PykoBogutenb pa3paboTku
0700 DE00
. I uce s M ucs AHTOH JIbICEHKO
[ RandomrRec [ RandomRec . .
blinkop@itmo.ru
065 0525
5» 0.600 3 0500 M
gl SR I - MHunymnatop

L1 D450

0515 0425

0500 0400 ’
L] n 40 B0 L] 100 o bl a0 ] a0 100
fesation eration '

KayecTBo pekoMeHaaTenbHon cucteMbl UCB no mepe
0OYyYEHUS B CUMYIATOPE B CPABHEHUM CO ClyYanHbIMMU

pekoMeHpaumaMm (RandomRec)
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YHusepcutetr MTMO

ITMO.HACK 2.0: nnatdopMa psig opraHusaumm n nposepe-
HUA XaKaToOHOB B chepe U

MpenHasHayeHa a/19 aBTOMaTU3aLMM OPraHM3aLMOHHbIX M TEXHOIOMMYECKNX MPOLIECCOB Mpwu
NPOBEOEHNN XaKaToOHOB B 06n1acTu VM 1 CMeXHbIX LUMPOBbLIX TEXHOMNOMMIN, BKJIKOUAA opra-
HM3aLMIO KOMaHO, OOCTYM K OaHHbIM, UCMOMb30BaHME BblUMCINTESIbHBIX PECYpPCOB, YrpaBs-
JNIeHre paboTon C 3adayvaMy, OLEHKY KadecTBa pe3yfibTaTa U PaHXMPOBaHME YYaCTHUKOB
MO Pa3NUYHBIM KPUTEPUSM.

Lindposan cpapmakonor: ¢
Mona komaHaa e

Komanpa 3anABKuK

Ha3BaHue komaHAbI

KanutaH AagmuHucTpaTtop

Onwucaxne KomaHabl
DevOps

523 Mon komaHga Q. 89992134039

@ Kowmanpa B nonckax yuactHukos. Hactpoutb

@ YyacTHuku + Mpurnacutb
Enusasera JluTuBHOBa Ipuropuit Benbkos
Qs 89992134039 Qu +79995376443
<] 123 <¢] agsdags
[ Monpo6Hee ] [ Monpo6Hee ]

Codumn Mpuropbesa

MHTepdenc B3anMogencTems ¢ nnatThopmMon
Q. 89992134039 ANA NpoBefeHNA XaKaToOHOB




PelueHuna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2025
AddeKkTbl OT BHeagpeHUus YIT
CHMXeHne TpyaoeMKOCTM OpraHm3aumm XxakaTo- 9
Ha Ha 15-25% (RS WU W WD —" o =

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CucteMa ncnonb3lyeTcs
Bo3MoxHoCTb oxBaTa Ao 2000 y4yacTHUKOB

OOHOBPEMEHHO Ona pelleHnsa peasibHbIX
: P 3a0a4 KOHeUYHbIX NnoTpe-
outenen
@ MpeanoxeHHble pelweHna KOHKypeHTHble npeMMqu,eCTBa

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Ha npoBepke
. HedopManbHasa aBToMaTU4yeckKas NpoBepKa pe3yib-

PeweHue ot komaHab! 1 TaToB peLLleHl/IFl 3a,ﬂ,al-‘| (BKJ-”'OL{aﬂ TpeKMHr npou.ecca
i 15.06.2023 peLleHns)
13:28
floapodree BO3MOXXHOCTb KacTOMM3aLMN ONA Pa3/IMYHbIX OTpac-

NieBbIX 3a4a4 1 opM npoBeaeHMa (XakaToH, ONIMMMNnN-
aja, CopeBHOBAHME, KOHKYPC, 1 Mp.)

BbicTpoe npoToTunuMpoBaHue peweHun (baseline)
Cc nomoubo AutoML

PykoBopgutenb pa3paboTku

NHnumnatop

0000000000000 00000000000000000000000000 o

V/ITMO

MepyepT HypbileBa
mknurysheva@itmo.ru
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ILMS: nHtepdenc Bsammoaenctemsa ¢ nnatcopmon
ona obyyeHus B oonacty uudpoBbIX TEXHOJIOMMN

MpenHa3HayeHa onsg opraHm3aumm yyebHOro npouecca B ANCUMMNIMHAX C aKTUBHbIM Mpw-
MEHEeHMEM UMDPOBbIX TEXHOMOMMN. [103BOMIAET OPraHM30BaTb TEOpeTUUYecKoe obydeHue
B (hopMaTe «MnepeBepHYTOro kiacca», OKYCUPYACh Ha NTABGOPATOPHbIX U MPAaKTUYECKUX
paboTax, KOTOPblIEe BbIMOJIHAKTCA HEMOCPEACTBEHHO B MHXXEHEPHbIX MakeTax, OTPAac/IeBOM
Mo N ULMMDPOBbLIX ABOVMHMKAX OOBEKTOB M CUCTEM peasibHOro Mmpa. ObecneymBaeT KOHTPOIIb
nporpecca oby4veHUs, MPOMENYTOUHYHO 1 UTOFOBYHO OLEHKY 3HAHW C MPUMEHEHNEM TEXHO-

norunm NN.

E O6pa3oBatenbHanA nnatcgopma

MpuknagHbie 331241 reoMexaHuku
npu 6ypeHuu n paspabotke

MECTOPOXAEHN

0/0 @ 0/0

12. Kputepum obpasoBaHus 13. O6wme cBeaeHus o
TpewuH aBTol Pl NOCTPOEHUN reoMexaHU4eckmux
mogaeneu

OcHoBbl paboTbl B

) reoMexaHu4eckom cumynsaTope
«PH-CUTMA»
@ 5/20 @ 0/5
3. Pacyet ycToM4nBOCTH 4. Mpumepbl paboTbl ¢
CTBONA CKBaXWHbI & WUHCTPYMEHTaMmn

OcHOBbI rMapaBnnyeckoro paspbiea
nnacra
@ 0/0 @ 0/0

74

1. BBOAHbI ypoK

OcHoBbI paboTsbl B
reoMexaHu4eckoM CUMynsTope

«PH-CUTMA»

1/2 @ 0/5

2. OCHOBHbI€ UHCTPYMEHTbI

OcHoBbI rMapasIMyecKoro paspbisa
nnacra
0/0 @ 0/0

1. lmapaBnnyeckuin paspbiB 2. MopsiaoK NOArOTOBKM U

nposeaexus P

CosapaHue gusaiiHa B cuMynaTope
PN «PH-TPUA»

NHTepdenc B3aMMoaencTemns ¢ ninathopMon

ans obyyeHuns B 061actu UM poBbIX
TEXHONOrnM




PelueHuna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2025
AddhekTbl OT BHeapeHus YIT
CokpalleHune Tpyao3aTpaT Ha NOAroTOBKY UHMpa- 8
CTPYKTYpPbl 06yyeHusd B 8-12 pas WU WS o
T T T R R T I T UGN
[Mo3BoNAeT yBeIMUNTL OO6BEM YyUebHbIX rpynn Ao 3 pa3 Ha a6OTOSI'IOC(F))6HOCTb
6e3 noTepmn KayecTBa obyyeHmnd P

B CBOEN KOHEeYHOoW hopme
N B OXKMOAEMbIX YCNOBUSAX
aKcnayaTaumm

KOHKYpEeHTHblIe NpenMyLiecTea

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

BeclwoBHasa MHTerpauusa ¢ OTKPbITbIM 1 NPONPUEeTaPHbIM Mo AN obydyeHusa
C NPO3PAYHbIM KOHTPOJIEM JTINLLEH3NN

NMonMmeHeHne N gna reHepaumnm 3agaHnim, OUueHKK nporpecca obyyeHus
N KOPPEKTUPOBKM 0Opa30BaTESIbHOM TPAEKTOPUM

O6nayHaa Mmogesnb goctyna K MO gng obyyeHus

PykoBogutenb pa3paboTku

MHnumnatop

000000000000 000000000000000000000000000 o

Kupwnn NnyruH
kirillplugin@itmo.ru

POCHEDTb
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YHusepcutetr MTMO

Open
pSource

Edulytica: onbnmoTteka oLeHKU TEKCTOBbIX pe3y/bTaToB yyeob-
HON OesaATeNIbHOCTU HA OCHOBE 60/bLUON A3bIKOBOU Moaenu

[NMpeoHa3sHayeHa pONda [OeTaslbHOro pPeueH3npoBaHMA HedopMasibHbIX pPe3yJsibTaToB
obpa3oBaTesIbHOM OeATENbHOCTU, NPeacTaBleHHbIX B BUOE KOMMNEKCHbIX JOKYMEHTOB
(KypcoBble U OUNNIOMHbIE PaboTbl, guccepTaumm U ap.) oNg oueHMBaAHUSA MX COOTBET-
CTBUS LUefienoniaraHuio nosb3oBaTtena (CTYAeHTa, peLeH3eHTa, ONnoHeHTa 1 ap.).

KOHKYpeHTHbIe NpeuMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000

BO3MOXXHOCTb HACTPOMKU MpoL,ecca OLeHKN
NOM4 KOHKPEeTHble TpeboBaHWg Mosib3oBaTesnemn

M npegMeTHble o6nacTu

©00000000000000000000000000000000000000000000000000000000000000000000000000000000

Ncnonb3oBaHMe paclUMPEHHOro nomcka
(RAG) onga yueTta npegMeTHOM 061aCTU U KOHTEKCTa

NCXOOHbIX OaHHbIX

©00000000000000000000000000000000000000000000000000000000000000000000000000000000

BO3MOXHOCTb pacLUMPEHHON HACTPONKMN
NPOMMNTOB C UCMNOJIb3OBAHMEM CMNELMasIbHbIX MaTTEPHOB

’Iﬂ EDULYTICA PykoBoguTenb pa3paboTku

BnaouncnaB TepeLweHKo
vvtereshchenko@itmo.ru

NMHnumnatop

2 Craryc: 000000000000 0000000000000000000000000000 o

BbinonHeHo

am. ,_ I/ITMO

LOCTUXUMOCTD

NHTepdenc B3anMogencTeus ¢ 6UbInMoTeKomn

= ¢ OLIEHKM YUeBHbIX TEKCTOBbIX PaBoT




OoOpa3oBaTeJibHble
nporpaMmmbil
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[J
#Bbicwee o6pa3oBaHue IIITMO

WCKYCCTBEHHOIO
WHTENNEKTA

MarucTpartypa
{

01.04.02 'ny6okoe obyuyeHue u reHepatmBHbini U o

MNogroToBKa CrneumanmcToB, CMOCODOHbIX pa3pabdaTbiBaTb M NPUMEHATbL HOBbIE arOpPUT-
Mbl MALLMHHOIO OBYYEeHMA N CUCTEMbI UICKYCCTBEHHOIO MHTESNIEKTA, OCHOBAHHbIE Ha nep-
CMEeKTUBHbIX TEXHOOMMNAX MCKYCCTBEHHOIO MHTENEKTA.

NepBasa nporpamMma no GenAl, KoTopas npolwnia akkpegutTaumo AnbsiHca. NporpamMmma
COOTBETCTBYET NnpodcTaHoapTaM B chepe MM mn peanbHbIM B13HEC-NOTPEBHOCTAM pabo-
TOoOATENs, @ TaKXKe MOXXET OblTb PeKOMeHJOBaHa B KayecTBe 3Ta/lOHHOWM — B TOM yucne
ONa peannMsaumm Ha NaoLlaagkax apyrmx By3o0B.

Marucrpartypa
(

01.04.02 bonbLune paHHble U MALLMHHOE ObyYeHune MOA

ANbSAHC
“II'I"‘I B COEPE

HMCKYCCTBEHHOIO
WHTENINEKTA

ANbSIHC
“II'I"‘I B COEPE

MoaroToBKa CreunanncToB, CNOCOOHbIX MOHMMATb NOAXOObl MCKYCCTBEHHOIO MHTENJIEKTA
Ha CMUCTEMHOM YpPOBHe, pa3pabaTbiBaTb U MPUMEHATb TEXHOMOMMKW BONbLLMX AAHHbIX 1 Ma-
LUMHHOIO OBy4yeHns ONa peLleHUsa Pas3fiMyHbIX NPakKTUUYeCKMX 3adad, nosaydaTb rnybokue
3HaHMSA U HaBblKKM B 06/1aCTU pabdoTbl C 6O0NbLUMMU OAaHHBIMU U Pa3pabOTKM METOOOB UHTEN-
NIeKTYanbHOIrO aHaNM3a AaHHbIX.

MporpamMma npowsia akkpegunTaumo AJNbsSHCA — COOTBETCTBYeT npodCcTaHaapTaM
B cchepe NN n peanbHbIM BU3HEC-NOTPEObHOCTAM paboToaaTens.

Bbakanaspuart
02.03.03 NH)KeHepust UCKYCCTBEHHOIO UHTEJIIeKTa

MoarotToBka CneuunasMcToB MO BHEOPEHUIO CUCTEM  UCKYCCTBEHHOro WHTENIEeKTa
B OM3HEeC-NpoL,ecchil.



PelueHuna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

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

Ba3oBble TeMaTU4YeckKne 6J10Ku

BBeaeHue B TexHOMoOrnm Pa6oTa ¢ 601bLLINMUN A3bIKOBbIMU
NCKYCCTBEHHOIo MHTEJUJ1EKTa. MoaenaMu.

©0000000000000000000000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000

* CoBpeMeHHble nogxodbl U TexHonorm ;  « BeepeHue B 60/bLUME S3bIKOBbIE MOLENM;

e 3OTumKa TexHonorum N; * [lpoMnTHnpoBaHMeE BONbLLUNX A3bIKOBbIX

* [oBepue n 6e30nacHOCTb Mopenen;
TexHonorum NW; * OMdPeKkTUBHbIE TEXHUKN 0OOOYYEHUS;

*  TexHonornm N B Hay4HbIX * VIHCTPYKTMBHOE OBYyYeHUe;
nccnegoBaHUAX; * RAG: ncnosbaoBaHme BHELIHUNX

e TexHonorum N B o6pasoBaHUN A 3HaHuM B LLM;
BOCMUTaHUW, e LLM-areHTbl M aHCaMBINPOBAHWUE;

* TexHonoruu MM B NPOMBILLNEHHOCTU.  «  Bofblue, YeM TEKCT: MYJIbTUMOLAANbHOCTb.

TexHOMOormm NCKYCCTBEHHOIO UHTEINIeKTa Pa6oTa ¢ 3aka3uukoM

©0000000000000000000000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000¢0

* PaboTa ¢ gaHHbIMY;  OpraHusaumsa B3aMMOOENCTBUSA 3aKa3uun-
+ [MocTpoeHne Mmogenen NN Ha aaHHbIX; Ka C paspaboTumkom cuctem N,
« KauecTtBO cucrtem NU; * NHCTPYMEHTbl U NNaThOPMEHHbIe
e [eHepaTnBHbIN NN OBLLME MEXaHM3MDI, pelweHnd,;
*  CuCTEMBI KOMMBIOTEPHOIO 3PEHNS;  Pa3Butne I B COBpEMEHHOM YHUBEP-
¢ CucteMbl 06PabOTKMN ECTECTBEHHOIO A3bIKa cnTeTe,;
v peyu;  MeToaunka peanmsaumm gUCcUmnInH
*  CucTeMbl NOOOEPKKN MPUHATUS PELLIEHN; B cthepe NI.

* [eHepaTnBHbIM NN onsa oTpacneBbix 3a0ad.
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#Kencbl 3aKa3uynkoB

MporpaMma npodeccuoHanbHOW NepenoaroToBKMU:
«MCKYCCTBEHHbIN UHTENNEKT ANa KBannduumpoBaHHOro
3aKa3uukKa»

LUenb: DopMmpoBaHme KoOMNeTeHUnin, HeoOXoanMbIX TPYAOEMKOCTb

0Na Bblbopa Noaxona Ha OCHOBE VN, KOPPEKTHOM MOCTA-  ceeessssssccccsssssassscccccssssasssscces
HOBKM 3ad4a4u Ha Pa3paboTKy cuctembl NN, abdeKTUBHO- 250 a.u.

rO KOHTPONSA NpoLLecca pa3paboTKn, a TaKXKe NMPUeMKHU

N OLEHKWM KayecTBa co3gaHHom cuctembl M, ncxops dopMaT npoBegeHus
M3 3¢¢eKTMBHbIX npaKTMK B3aMMOﬂemCTBMq 3aKa3L‘IMKa 0000000000000 00000000000000000CCOCOIOIOIIOIITS O
C pa3padboTumkKamm, ACUHXPOHHbIN

LleneBaa ayautopua: OTpacneBble crieumnanmncTbl, OTBET-
CTBEHHble 3a BHeapeHua texHonorum N B ceoem npen-
MeTHOWM obnacTu.

Pe3ynbTaTbl 06y4YeHuUs:

* [loHMMaHMe npoLueccoB pPaboThbl
C OAaHHbIMU, TPeboBaHUM K COOPY,
XPAHEHMIO U MOArOTOBKE AAHHbIX

e YMeHMe KOHTPOIMPOBATb NPOEKT-
HYIO JeATe/IbHOCTb B cdhepe pas-
PabOTKN CUCTEM UCKYCCTBEHHOTO
MHTeNnNeKTa

*  YMeHMe 1NCnosib30BaTb reHepaTmnB-
HbI I ¢ oueHKom cocToaTenbHo-
CTV 1 NpaBoonoaobus pesynbTaToB

° YMeHue B3alMOAENCTBOBATbL C pas- YyuebHas rpynna nporpamMmbl NpodeccroHanbHon
pa6OTl-|l/|KaM[/| cuctem 1M nepenoaroToBkU U pykoBoantTenn YHusepcuteta MTMO




PelueHuna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

#Kencbl 3aKa3uynkoB

Anbda bank

MporpamMMa JonoAHUTENbHOIo NPpodeccuoHaIbHOro o6pa3oBaHuUs:
«COBpeMeHHbIN UCKYCCTBEHHbIN MHTEJNIIEKT B BbICLLEW LUKOJIe»

LUenb: Pa3zBuTtme y cnyLwiatenem CUCTEMHOIro npeacrtaBne-
HMA 06 OCOOEHHOCTAX TEXHOJIOTMM MCKYCCTBEHHOIO
MHTENNEKTa 1 BO3MOXHOCTEN BCTPaMBaAHUSA

ero B o6pasoBaTesibHbIM NpoLuecc.

LleneBasa ayautopus:
MpenogaBaTenn BbICLLUMX YYEOHbIX 3aBeOeHUN

Pe3synbTaTbl 06y4YeHUA B 3aBUCUMOCTU
OT YPOBHSA CITOXXHOCTU:

YpoBeHb 1

[TOHMMaHMe OCHOB
NCKYCCTBEHHOro UHTen-
JIeKTa, 3TUKMN n 6esonac-
HOCTW ero TEXHOJIOrnIn

NMOHMMaHME BO3MOXXHO-
cTen NpPpUMeHeHns
TexHonormm NN B pas-
JINYHBbIX chepax

NMpouMmeHeHne NN

B HAY4HbIX Mccneno-
BaHMAX, 0O6pa3oBaHUM
N BOCNUTAHUN

YpoBeHb 2

[MoHMaHKMe npouec-
COB PaboThbl C JAHHbIMU,
TpeboBaHUM K COOpY,
XPaHEHWNIO N MOAroTOBKE
OAHHbIX

YMeHne oueHmBaTb
KQueCTBO M KOHTPON-
pOBaTb OLLUMOKMN MOoAae-
nen N

NMpumeHeHne N

B HAY4HbIX Mccneno-
BaHUAX, 06pa3oBaHNM
N BOCNUTAHUU

TpynoOéMKOCTb

72 a.u.

dopmMaT npoBeapeHUd

ACUHXPOHHbIN + OYHO

YpoBeHb 3

YMeHune pasdbunpaTtbca
B COBPEMEHHbIX MOaX0o-
Jax K pabote ¢ NN

YMeHne npoMnTUPOBaTh,
oby4yaTb M MCNOMb30OBATb
6o/iblUME A3bIKOBbIE MO-
aenu

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

[MoHMMaHMe nogxonos
N MEXaHM3MOB MNPaKTU-
KOOPUEHTUPOBAHHOW
peannsaumm npoddeccu-
OHaJIbHbIX ANCLUMUNANH

B o6nactmn 1A
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#KeNcbl 3aKa3uynKoB
GLOBAL

School of Generative Artificial Intelligence

Lenb: DopMmpoBaHMe CUCTEMHOIO NpeacTaBneHnsa 06 0COBEeHHOCTAX PaboTbl 6ONbLUNX
SA3bIKOBbIX MoAeNen.

TpyAOéMKOCTb dopmMaT npoBepeHUd LeneBaa aygutopuda

72 a.u. OuHbIN CTyOoeHTbl MarmcTpaTypbl

Pe3synbTaTbl 06yYeHuUs:

*  3HaHMe OCHOBHbIX APXUTEKTYP, HA KOTOPbIX CTPOATCSH COBPeMeHHble BAM
* YMeHuMe NnoHmMaTb crneunuky npumMeHeHnsa bAM K pasHbIM 3agayam

*  YMeHue paboTaTb C MPOMMTUHIOM MOAeNen U MOHUMaTb DOPMY, CTPYKTYPY
X OpraH1saLum

*  YMeHMe MCNOoNb30BaTb BHELLUHME (PaKTbl M 3HAHMA ONA YTOUYHEHUSA 3HaHUM BAM,
C NMOMOLLbO TeXHUKN RAG 1 KOpNyCcoB OOKYMEHTOB

*  YMeHMe goobydaTb MOOeN I C MOMOLLbK Pa3fIMYHbIX COBPEMEHHbIX NOAXOO0B

YyebHas rpynna LLIkonbl reHepaTMBHOro amnsamHa B ApabCcKmx
SMupaTax ¢ npenopgaBaTenamu ns YHmeepcureta MTMO
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#KeNcbl 3aKa3uynuKoB KE i CAXAJIMHCKOM
[ ] OBJIACTU

MporpaMmMa oOoNoOHUTENBHOIO NPOdeCcCUOHASTIbHOroO 06pPa30BAHUS:
NCcKyCcCTBEHHbIN MHTEJJIEKT AN KBanudmumpoBaHHOIo 3akKa3umka
(B paMKax Mactepckon MN-npoekKToB ANna permoHoB)

Uenb: dbopMmnpoBaHme obLuero npeacTtaBneHmnsa 0 TOM, Kak NpPaBuUIbHO BbIOMPATb
NN-nopxoabl oNg cBOUX Lenen, CTaBMTb 3a4a4umn onga cospaHna MN-cnctem n acbdekTmns-
HO PYKOBOAWMTb MNPOLIECCOM UX Pa3paboTKU, a TakXKe Kak oLeHnBaTb padoTy M-cnctem
Ha OCHOBE B3aMMOOENCTBMA 3akKa3uMKa U pa3paboTumka.

TpyAOEMKOCTb dopmMmart npoBegeHusa

72 a.u. [OBYyXOHEBHbIN OYHbIN MHTEHCUB + ACUHXPOHHbIV

Pe3ynbTaTbl 06Yy4YeHUS:

* [loHMMaHMe obLKMX NpencTaBneHnm od
MCKYCCTBEHHOM UHTENNIEKTE, B TOM UuC-
e ero npuUMeHeHusa ans TpaHchopMaLunm
HayKM M 0B6pa3oBaHUSA

e [loHMMaHWe MeToONYeCKUX N TEXHONOTI -
yeckmx ocHoB NI

* [lOHMMaHMe OCHOB reHepPaTUBHOIO UCKYC-
CTBEHHOIo MHTEeJ1I1eKTa

*  YMeHMUe NPUMEHATb reHepPaTUBHbIN UCKYC-
CTBEHHbIN UHTENNEKT Onsa padoThbl
C OOKYMEHTaMn 1 UNICTpaumMamm

e [TOHMMaHMEe NPUHLMNMOB OpraHnsaunm
NPOEKTOB B chepe NCKYCCTBEHHOro | ] -
MHTEeNNeKTa: OT TEXHMNYECKOro 3agaHusd e | PIEVA, A 2 -

0O OUeHKU 3TUKUN nmNMpmnMeHeHn4d s MNpenopasatenu nporpammbl AMNO B pamMkax
MacTepcKom MM-MpoeKToB ANA PErvMoHoB
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I/ITMO
OPEN SOURCE

KpynHenwwee B Poccum akapeMmyeckoe cooobLecTBo o6beanHsaeT 3HTY3ua-
CTOB, CO30aloLWUX N UCMOJIb3YIOLWNX HAaYUHble OTKPbITble NPOEKTbl, B TOM
uncne B chepe Al/ML.

Mbl akKTUBHO NpOoABUraeM maeto, YTo BKag B HAYKy AOCTUraeTCcHa He TONMbKO nyonnkauyu-
SAMU, HO N YOOOBHBIMU MHCTPYMEHTaAMK, C MOMOLLbIO KOTOPbIX MOXHO peLllaTb pasimyHble
HayKOeMKKMe 3agaun. TakxKe Mbl MPOBOAMM MUTaMNbl «Hay4HbIM ONeHCopC», rae paspa-
BOTUMKMN OTKPbITbIX BUBNINOTEK MOIFYT pacCcKasaTb O HUX KOJIJlIeraM, BbINOSIHAEM aHan-
Tn4yeCKne nccienoBaHMA.

KaHan B Telegram

\ Scientific Open Source Meetup
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O Hac

JKOCUCTEMA OTKPbLITOro KoAa BKJ/to4aeT bosee

30 npoekToB B o6nactn N
1800+ 35¢31 no ocHoBHLIM penosnTopUaM

1000+ yuactHukos coobuyecTsa

PelwleHna ncnonb3yroTcs 6osiee yem B 40 CTpaHaxX

B 2024 ropmy Mbl cpenann KOHCONMWMAMPOBaHHbIM 0630p ucnofnb3yeMbix Data/ML
ONEeHCOoPC-peLUEHUN B PA3JIMUYHbIX KAaTEropmax, C MOMOLLbIO KOTOPOIrO MOXXHO COPUEHTU-
POBAaTbCS B OCHOBHbIX MHCTRPYMEHTAX M NpakKTukax. B nccnenoBaHmm oTpa)KeHo He TOJIbKO
TeKyllee NonoXeHne aesn, Ho U CHOPMNUPOBAH MPOrHO3 Pa3BUTUA BCEM OTpacaM Ha 6nun-
Kanme napy net. B ocHoBy 0630pa Nernm MHEeHUs TOMOBbIX 9KCMEePTOB 1N KOJIMYECTBEH-
Hble METPUKMN.

)
0f 30
b R oy T
rd—ﬂ '
O3HakoMUTbCA Haw peno3utopun Mbl Ha Open Hawin pekoMeHpaumnm
C nccnegoBaHMeEM Ha GitHub Data Science 019 open-source pa3spa-

60TOK B obsiactn A
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FEDOT EPDE

AutoML, no3songroWmnM co3gaBaTb KOM- BrnbnnoTteka ong aBToMaTUYECKOW UOEH-
MO3UTHbIe NannianHbl MOOENNPOBAHNA TUDUKaLMKN CTPYKTYPbI AaHHbIX B BUAE
ONs Pa3IMYHbIX 3agau. ondepeHumanbHbIX YPaBHEHUN
https://github.com/aimclub/FEDOT https://github.com/ITMO-NSS-team/EPDE

iOpt BAMT

NHCTPYMEHT MoaenMpoBaHna 1 aHanms3a
OAHHbIX Ha OCHOBe 6aMeCOBCKUX CETEWN.
OH BKJ/IHOYAET aNirOPUTMbI OS19 MOCTPOEHUS
M obyuyeHuns 6aneCcoBCKUX ceTen Ha OaH-
HbIX U aNrOPUTMbI ANA NPUMEHeHUsa 6an-
https://github.com/aimclub/iOpt ECOBCKMX ceTel AN19 3arnosHeHUs Npony-
CKOB, FreHepaLmn CUHTETUUYECKNX OAHHbIX,
OLLeHKM 3HaUYMMOCTK pebep 1 T.4.

ABTOMATUYECKUIN MOUCK ONTUMASbHbIX
3HAUYEHWUIN TUnepnapamMeTPOB A9 CNOXK-
HbIX MaTeMaTUYeCKMxX Mogesnen, npolec-
COB U METOOB.

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

YHuBEpCanbHbIM CONBEP ONAA MPUBTIUNKEH-
Horo peweHunsa BCEX {O,P}DEs, koTopbIi
ob6beauHaeT MoLllb pytorch, YyncneHHbIx
MEeTOOO0B 1 MaTEMATUKM B LIESTIOM.

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

AutoTM

ABTOMaTUUYECKUM BbIOOP NapaMeTpoB
TEMATUYECKUX MOoOeNen C NCMOJIb30BaHM-
€M 3BOJIIOLUMOHHbIX anropntMoB. AutoTM
npenocTaBngeT HeobXxoamMMble NHCTPY-
MeHTbI 019 npeaBapuTenibHoOM 06paboTKun
HabOPOB TEKCTOBbIX AAHHbIX HA AHFNNI-
CKOM 1 PYCCKOM $13bIKaX U HAaCTPOMNKM
TEMATUYECKUX MoOenen.

https://github.com/aimclub/AutoTM

GOLEM

DpenMBOPK Asa onNTUMU3aLUKM rpadoBbIX
CTPYKTYP C NOMOLLIbIO MeTasBpUCTnYe-
CKUX METOMOB.

https://github.com/aimclub/GOLEM

FEDOT.Industrial

®penmBopK AutoML ana npeankKTMBHOM
AHANMUTUKK B MPOMBbILLUJIEHHbIX 3ada4ax
(TabnnyHblie gaHHble U N306PaXKeHUs)

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