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CnpaBOYHUK YCTOBHbIX 0603HaYEeHUM

B kaTanore npeacTaBneH LUMPOKUIA CMEKTP Pa3paboToK Ha OCHOBE UC-
KYCCTBEHHOIO MHTENNEKTa, KaXkaasd U3 KOTOPbIX MoJfie3Ha no-CBOeMy.

Mbl MOHMMAaEM, YTO BbIOOP MOAXOASALLEN CUCTEMbI MOXKET ObITb CITOXK-
HbIM, MO3TOMY pa3paboTann CUCTEMY OO603HAYEHUIN, KOTOPAS MOMOXKET
BaM ObICTPO OPUEHTUPOBATLCA B KaTaslore M HaXoOuTb TO, YTO HYXKHO
MMEHHO BaM.

[Tonb3oBaTesnb

6d YueHbIn

B Nporpammuct

4y OTpacneBou cneumanuct

Kakyto BbIrogy NPUHOCUT

P [eHbrum
X Bpems

% HoBble BO3MOXHOCTM

YcnoBusa BHeOPEHUSA

45 MonHOCTbIO FOTOBO
3 TpebyeTcs HAaCTPOMKA

2 TpebyeTcs nopaboTka
M MHTEerpaums
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YHusepcutetr MTMO

L]
NHCTUTYT NCKYCCTBEHHOIO
NHTENNEKTA
NHCTUTYT NN — HOBOE Hay4dHO-UCCsiegoBaTeNIbCKOe CTPYKTYPHOE noppasgesieHune
thenepaTnBHOIro TMnNa, obecneymBaroLlee hopMmnpoBaHme R&D-cTpaTternm

YHuBepcuteta MTMO B chepe NN n obecneyeHme MNONHOIO UUKIA UCCeaoBaHUM
M pa3paboTok B chepe NN 1 CMeXXHbIX LMMPPOBbIX TEXHOMOTMW: OT hyHAAMEHTANbHbIX U
MOMUCKOBbIX MCCNefOoBaHUM — 0O BHEOAPEHUSA M COMPOBOXAEHUSA NPOMbILLTIEHHbIX O6pa3-
uoB. B coctaB MHcTUTyTa NN BXOOAT pa3snmuHblie nogpasgeneHns YHmeepcuteta MTMO.

. OF00
ViTMO St o
VICCIEOOBATE/IbCKUWIA LEHTP iﬂf -

A

?{"i-
o 2
«CUJMbHbI 1IN B MPOMbBbIWIEHHOCT» @ &

NccnepgoBaTeNbCKUM LEHTP «CUMbHbIM MCKYCCTBEHHbIM MHTENNEKT B MPOMbILLIEHHO-
CTU» co3aaH B YHuBepcutete MTMO B 2021 r. B paMKax peanmsaumm degepanbHoro
npoekTa «/ICKYCCTBEHHbIV MHTENNEKT» U NOCTaHoBNeHMA [NpaButenbcTBa Poccmnmckom
®epepaumnm ot 5 umwonag 2021 r. Ne 120. LleHTp OpueHTUpOBaAH Ha Cco3OaHue
N NnpuMeHeHne TexHonorum MW gna peleHnsa HOBbIX KJTACCOB 3adad, SBASHOLLMXCSA
npeoMeToM TBOPUYECKOM OeATeNIbHOCTU OTPAacC/eBOro cneumanncta (KOHCTPYKTOpPa, Tex-
HOJI0ra, ynpaB/ieHUa), CBA3aHHbIX C OObEKTAMU TEXHUKUN N TEXHONOTMM N XapaKTEPHbIX
MMEHHO 019 OeATeNIbHOCTM NPOMbILLIEHHbIX NPeanpPUAaATUN.

KnioueBoe HanpaB/ieHUe AeATeNnbHOCTU LleHTpa: pa3BuTMe OCHOB CO30aHUA TEXHO-
normm npodeccnoHanbHoro cunbHoro MM (AGI), ncnonblysa coyetaHme MexaHU3MOB
KOMMO3UTHOINO MalUMHHOIO OBYy4YeHUS U MYJIbTUAreHTHbIX CUCTEM.



PelueHna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

o
HALVIOHATbHbIA LLEHTP
KOrHNTVIBHbIX PASPABOTOK

HaunoHanbHbIN LEHTP KOFHUTUBHbIX PAa3paboTOK - LIEHTP KOMMeTeHUnn HaumoHanbHOM
TEXHOIOTMYECKOW MHULUMATUBLI, OPUEHTUPOBAHHbBIN HA Pa3BUTME CKBO3HOIO Hamnpasne-
HUS «MalmMHHOE OBYyYeHME N KOTHUTUBHbIE TEXHONTIOMrMM». LIeHTp co3gaH Ha 6a3e KOH-
copumMyMa BeOAyLLMX OTEYECTBEHHbIX OpraHn3aunm HayKu, NPOMBbILLSIEHHOCTU U BbICLLEro
obpa3oBaHu4, BO3rnaBngemMoro YHmeepcutetom MTMO, B mae 2018 r., B COOTBETCTBUU C
NMocTaHoBneHmeM lMpaButenbcTBa Poccumnckom @Gepepaumm ot 16 oktabpa 2017 r. No 1251.

LleHTp ocywecTBngeT NpemMyLecCTBEHHO UHXUHUPUHIOBbIE (DYHKLMKN: ero Muccuen
ABNAETCA pa3BuTMe cOaNaHCUPOBAHHOM OTEYECTBEHHOM 3KOCUCTEMbI Pa3paboTku, TU-
PaXXMNPOBaHUSA N BHegpeHua TexHonornm MM Ha gaHHbIX B Lensax dopMUpPOBaHUS BbICO-
KOTEXHOJTOMTMYHbIX MPOAYKTOB U CEPBUCOB, BOCTPEOOBAHHbIX B PAa3/IMYHbIX OTPACNAX, B
TOM 4yucne:

- co3paHne NM-MHCTPYMEHTOB OJ1A ObICTPOW pPa3paboTKM U TUPAXKMPOBAHMUA OT-
pacneBbIX peleHnn Ha ocHoBe BAPM u reHepaTuBHoro MK,

- pa3paboTKa CpeAcTB aBTOMAaTU3aLMMN NPOLECCOB MPOEeKTUPOBAHUSA, Pa3paboTKU
oBbyyeHUa 1 BHeapeHuns cucteM M, 0OCTYMHbIX OTPAC/eBbIM CneLmnancTam;

- oLeHKa a(hdhekToB OT BHegpeHua cnctem M B pasninyHbiX o61acTax gesaTesibHO-
CTU M yrpaBJieHNEe PUCKaMM Ha OCHOBE X KOMMbIOTEPHOIrO MOOENNPOBAHUSA;

- pa3paboTKa crneunanmnanpoBaHHbIX OTpacneBbiX peweHnn N nop 3akas, obyde-
HUEe KBaNMMOULMPOBAHHbIX 3aKa3uMKOB M NONb30BaTeNen oTpacnieBbix cuctem NN,
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MpobneMHOo-OpUeHTUpPOoBaHHbIe HPOHTUPHBbIE TadopaTopuu

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

MpPobNeMHO-OPUNEHTUPOBAHHbIE PPOHTUPHBbIE NAabopPaTOPUMN - N3ONIMPOBAHHbIE HAaYYHble
nogpasneneHnsa, OPUEeHTUPOBAHHbBIE HA MOMCKOBbIE MCCNeO0BaHNA B OCTPOAKTYaSIbHbIX
chepax MN. K HUM oTHOCATCSA:

* JlabopaTopuUsa KOMMNO3UTHOIo MCKYCCTBEHHOIO MHTENIEKTa
» JlabopaTopus aBTOMaTMUYECKOro MallMHHOIro obyyeHusa

» JlabopaTopusa TeopeTuuyeckom MHHPOPMaTUKHK

KoprnopaTuBHble slabopaTtopumn

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

KopnopaTnBHble 1abopaTopunn - N30JIMPOBAHHbIE Hay4Hble Noapa3aesieHns, Co3aaHHble
0719 BbINOJIHEHUSA KOMIMJIEKCHbIX WUCCNeOoBaHUM M Pa3paboToK, CKOOPOUHUPOBAHHbIX C
MPOrpPamMMon PasBUTUA CTPATEMNMUYECKUX MHOYCTPUANbHbIX NAPTHEPOB. K HUM OTHOCATCS:

e KopnopaTtuBHasa naéoparopusa NAO «PocHedTb»

« KopnopaTtuBHas nabopatopua NBY «MoccTtponnHbopm»
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YHusepcutetr MTMO

DataMall 2.0: pacnpepeneHHass UHCTPYMEHTAasIbHaA
nnatdpopma pas3padboTKM N cConpoBoOXAeHUA LnUpoBbIX
o6bekToB NN Ha ocHOoBe OONbLLUUX AAHHbIX

MpeoHasHayeHa ON9 NoaaepP»XXKWM MXMU3HEHHOro LUMKAa pa3paboTKM M aKChayaTauum
cncteM MM Ha ocHoBe B6OJbLUMX OAaHHbIX U TSAXENbIX MOoAenen pacnpeneneHHbIMmM Ko-
MaHOaMm pa3spaboTumkoB. ObecrneumBaeT ynpaBleHME BbICOKOMPOU3BOOAUTENbHbIMMA

BblYUNCIINTEJIbHBIMAN pecypCaMn N XPaHWUINLWLaMnN OaHHbIX, nogaoep>XmBaeTt Mnpouecchbl

NPOTOTUNMPOBAHUA U OoTNagkm mopenen MMM Ha OCHOBE rOTOBbIX KOMMOHEHTOB, YMNpPOo-
LlaeT pa3paboTKy KaCTOMHbIX Moaesiel 1 CepBUCOB, MO3BOJIAET OOBEKTUBHO OLLEHMUBATb

MPOrpecc N coagepXKaHme BbIMOHAEMbIX PAaBOT KBAaTUMMDULMPOBAHHOMY 3aKa3uuKy.
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PelueHna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa
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YItm
YckopeHue paspadboTtkm cuctem N po 30% 9
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OnNTUMM3aUUS BbIYNCNNTENBbHbIX pecypcoB Ao 20% CucrteMa ncnonb3yeTtca

Ona peleHnd peasibHblX
3ada4 KOHe4YHbIX NMoTpe-

ouTenen
Team settings
KOHKYpPEeHTHble npenMyLliecTBa
Industrial Al Research Lab
ABTOMATU3aLMA MCMNOMb30BAHNA CYNEPKOMMbIOTEPHbIX
B veseroton PEeCcypCOB N XPaHUULL, BONbLUMX OAaHHbIX 015 0Oy4YeHns
——— mopenen N
B 1 4] [Mpo3padHoe yrnpaBsieHMe pacrnpenesieHHbIM npouec-
COM pa3paboTkn 1 aKcnayaTaumm cuctem M
2 YHUbUKauma no TeXHONIOrMYeCcKnM cpenctBam
e — pa3paboTku (Python, Jupiter Notebook)

PykoBogutenb pa3paboTku

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

KaHgupoaT TexHn4yecknx Hayk AleHuc HacoHoB @ )
dnasonov@itmo.ru TA3NPOM HA?_/H_EO-TEXHWECKMM

HEDTb

MHnumnartop
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POCHE<Tb



YHusepcutetr MTMO

SMILE.Cloud: nnatdopMa ana obICTPOro npoToTUnmMpoBa-

HUS, Pa3paboTKMN U obyuyeHns Moaenen Ha JaHHbIX

NMpepgHa3HayeHa ANns O6bICTPOM Pa3padboTkM 1 obyuyeHnsa mopgenem N oTpacneBbiMU
(npeaMeTHbIMK) cneunanmctaMmm, He UMEKLLNMM HAaBbIKOB MPOrpaMMUPOBaHNSA U pa-
60Tbl ¢ 6a3aMu gaHHbIX. ObecneymBaeT NOArOTOBKY U MEPBUYHbIN aHaIN3 OaTaceToB,
aBTOMaTMU3aLMIO KOHCTPYUpPOBaHMga Mopenen N B paMkax noaxonos Low/No-Code,
BO3MOXHOCTb CO30aHUA CITOXKHbIX KOMMO3UTHbIX Moaenen M n3 pasnnyHbiX KOMMO-
HEHTOB, MCMNOJNIb30BAHNSA CUHTETUYECKMNX OAHHbIX.

SMILE

M NpoexTb
| Mowu npoekTbl
[leMo npoekTh!
[ Oannbe
3arpyaka pecypcos
M Mopenm

B Pyxosoncteo

CospaHue npoekTa

®
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load_iris_1

Project_graph-parse-example
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Test1
Monyneit 2
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LogisticRegression_1

Project_test_csv_uploading
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AddhekTbl OT BHegpeHus
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YckopeHune pa3paboTtkm cuctem NN B 5-14 pas 9
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YckopeHne obyyeHns ncnosiblosaHuto NN B 2-4 pa3sa

KNeighborsClassifier_1

RandomForestClassifier_1

CrossValScore_1

o  df_train

TrainAndTest_1 Rando

° df_test

Classifical

= ®

Hosuitysen famsbc  Hoswitysenmofenu  HosoepeGpo  Hosoe apply peGpo BuiposHATy Dvoma

PykoBogutenb pa3paboTku

Cucrtema ncrnonb3yertcsa
019 peLlueHnsa peanbHbIX
3aJa4 KOHeYHbIX noTpe-
outenen

KOHKYpeHTHbIe NpeuMyLLecTBa

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

BusyanbHoe KoHcTpyupoBaHme mopgenn MK Ha ocHoBe
rpada 3agay M JaHHbIX

ABTOMaTUYeCKOe NOCTpoeHMe rpada KOMMNO3NMTHOIO
NPUNOMXeHna ¢ nomoulbio AutoML

Vicnonb3oBaHWe TEXHOMOMMY AOKEPOB OJ15 PAacCYETOB KOM-
MO3UTHOIO MPUNOXEHUS Ha YOANIEHHbIX BblUMCIIUTENbHbIX
pecypcax

MopTMpoBaHME NOCTPOEHHOM MOAENM B MPOrPAaMMHbIN KOJ,
Ha Python

NHunumnatop

©000000000000000000000000000000000000000 o

KaHaounoaT TexHnyecknx Hayk Cepren UBaHoB

svivanov@itmo.ru

V/iTMO
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YruBepcuteT UTMO  _ L oo

FEDOT.LLM: nHTennektyasnbHbI aCCUCTEHT HA OCHOBE
aBTOMAaTUYECKOro MalLLMHHOIro ooy4yeHus

MNpenHa3HaueH gna end-to-end aBTOMATM3aUMM CO3OAHUA NPEOVMKTUMBHbLIX MOoAesien Ha
naHHbIX. FEDOT.LLM no3BongeT npeobpa3oBaTbh 3anpoc Mnosib3oBaTend B CBOOOOHOM
dopMe B CTRPYKTYPUPOBAHHYO MOCTAaHOBKY 3adauyn, B COOTBETCTBUM C HeEW obpaboTaTb
BXOOHble OaHHble, a 3aTeM peLlnTb 3adady C NOMOLLUbK MHCTPYMeHTapus dpenMBOpKa
FEDOT wnu FEDOT.Industrial. MoryT 6bITb peLleHbl 3aga4yn Knaccudukaumm, perpeccumu,
NPOrHO3MPOBAHNA BPEMEHHbIX PSAOOB U BbIABEHNA aHOMaNMN.

..................................... S
i |
3 ° 3anpoc nonb3osatens ; — MpenobyyeHHble
| Bosswiu nawHbie<data.csv> | mMogenu

pcaaNRSDYH pasNie pators cai, | - .

oo emecmacopmnne | ) @) | g

FOPW3OHTOM NPOrHO3NPOBaKWA B Mec. 3 OTpenbHble

LLM areHT ana LLM areHT ansa anropuTMbl LLM areHT ans

! ! — NNaHMpOBaHUsA BbiGopa aHanusa reHepauum Kona
1Q data.cav 3 DeNCTBUi MHCTPYMEeHTa DaHHbIX 1 MO nannnanHa

®aitn ¢ AaHHBIMKM ANA 0ByYeHN

S

I
| B OteercucTemsl

Ba3za 3HaHum ¢

—p nyyLwmMmMn
npakTmkamm MO

[INA NPOTHOSUPOBAHWA A UCNOME30BAN
anropuTM ..., 0BY|MB €ro Ha NPEANOXKEHHBIX |
[A@HHBIX, @ TAKKE anroPHMTMbI |
NPeo6pasoBaHIA NPUSHAKOS .. [laHHbIk
nainnaiin 6ein BLIGPaK, TaK Kak NoKasan
NySLINE METDHKK, 3 ANTOPUTM ... ABNAETCA

SOTA pelueHmMem 4nA NPOrHOSUPOBaHUA i LLM areHT anga WcnonHeHue

BPeMeHHbIX PAROB. HaHHLIe 3 Gaina | reHepauuu oTeeTa n LLM areHT aHanu3a nnaHa C 3anyckKom ¢

<data.csv> A nogennn Ha obyaowme, ! 06bACHEeHUs pe3ynbaTos BbIBPAHHbIX A 4

TECTOBbIE W BANUAALMOHHEIE N0 CKBAXMHAM | mMopaenen

B COOTHOWeEHMM 70:15:15, | O6VuyeHne

psnmissstng) ; e oA B FeDOT

TeCTOBbI@ CKBAXWHBL: ... | BblépaHHle

BanWAALNOHHBI CKBAXUHBI: ... : anropuTMoB/ YnydweHve
: mMogenei navnnanHa




PelueHna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

AddeKTbl OT BHeApeHUs YI'T
YcKopeHune pa3padboTKM NPeankKTUBHbIX MOaenen He 8
| & & N 0§ B N B |
MeHee, yeM B 10 pas3
B75cyv CETENE MEOREEEHE HE
6 E:nyqaeB KayecTBO M?,D,GJ'IGM npesBblLLaeT PaBOTOCMOCOBHOCTL B
JIy4LIMIM aHanor, CoO30aHHbIN YeTOBEKOM

CBOEN KOHeYHOn chopmMe
N B OXXMOAEMbIX YCNOBUSAX
aKcnayaTaumm

KOHKYpPEeHTHbIe NpenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

3agadya hopMyIMpPyeTCcs Ha eCTECTBEHHOM 4A3blke (He TpebyeTcsa 3HaHune
NPOrPaMMmnpPoOBaHNSA)

ABTOMaTM3auUMa noabopa PeLleHns No CUCTEME MEeTPUK KadecTBa

OB6BbACHUMOCTb PeLUeHNs U reHepauusa Koga peLleHns 3agaum Ha Python

PykoBopgutenb pa3paboTku

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

KaHaompaT TexHuyecknx Hayk Hukonam HUKUTUH
nnikitin@itmo.ru

MHnumnatop

©000000000000000000000000000000000000000 o

ANbsIHC
f ' I.I"ll B CDEPE
/ MCKYCCTBEHHOTO

WHTENNEKTA

1
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YHuepcnteT UTMO . o

LincbpoBon NnonuroH oueHKU Kayectsa cuctem A

NpenHa3HayeH Ans 3KCrepuMeHTaNlbHOWM OLEHKM KadyecTBa pa3paboTaHHbiXx cuctem A
no Habopy MEeTPUK B XO4e CepTUDUKALIMOHHBLIX UCMbITaHMn, ObecneumBaeT OOBbEKTUBHYIO
OLEHKY U KOHTPOJIb KayecTBa (TOYHOCTW), @ TaKXXe rpaHuL, MPUMEHUMOCTM CO30aBaeMbIX CU-
cteM NI, co3maHne 06BbACHAIOLMX Npouenyp K CyLecTBYLWMM cuctemMam NI, ncnbitaHus
cncteM M B akCTpeMasbHbIX YCIOBUAX IKCMTyaTaUMmM, @ TaKXKe OLEHKY MOTeHLUMaNna pas3su-
™A cncteM NI, onpeneneHmne pecypCHOM CTOMMOCTU AaNibHENLLMX YNYULLEHNIA.

MonuroH: aBToMaTu4eckas npoBepka KayectBa mogenen MaLwmnHHoro O6yquvm

Mpoeepka kayecTea 06y4eHHOW CTOPOHHEH MOAEAM MAWWHHOTO 0BydeHuA. Mpy HanWymu train AaHHEIX MOXKHO CPAEBHWTE Ka4eCTBO CTOPOHHel Mogenw ¢ baseline n mogensio aeTomMaTMyeckore

MalWuHHOrO oByueHun Fedot.

BuibpaTtb Mogens... [o6aBuUTb TECTOBLIE AAHHLIE... [No6aBUTb TPEHUPOBOYHLIE
OaHHbIE...
Bribepute daiin... 0Ob30p Bribepute daiin... 063op
* OBRzaTensHoOe none * ObAzaTensHOe none: BriGepute daiin... 0O630p
TpeboBaHusa K zarpyxxaeMomy ¢aiiny: TpeboBaHua K 3arpy>kaemomy daiiny Tpe6oBaHwa Kk 3arpyxaemomy daiiny:
1. TNl nogaepXveaemuix dannoe: *.pkl 1. Tunbl noasepxmuBaemsix Gafnoe: *.csv, *.Zip, .xIsx, Xlsm, xls, 1. TUNE NOAZEPXMEEMbIX Gaitn0E: *.Csv, %.2ip, XIsx, .xIsm, xls,
2. scikit-learn>=3.1.0 Xisb, xit, xir xIsb, xit, xIr
3. MakcuManbHuii pasmep: 1 GB 2. TvNbl NOAREPXHBAEMBIX PasaeanTenei ANR *.csv paiinos: 2. TUNbI NOAGEDXMEAEMBIX pasaennTEnel ANR *.Csv GARNOE:
32nATaR (), Touke ¢ 38nATOH (1), TaByanyma (\t), nposen () 3anaTan (), TouKa ¢ 3anAToOM (), Tabynauus (\t), npoben ()
3. Makcumanbruii pasmep: 1 GB 3. Maxcvmansrsiii paswep: 1 G8



PelueHna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2024
AddeKTbl OT BHeagpPeHUs YI'T
YBenmuyeHme nosIHOTbl TECTOB CEPTUDUKALMOHHbBIX NC- 8
N~ I I I D D B
NbiITAHUW - HE MeHee, YeM B 6 pa3

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CHWXeHMe Tpyaoo3aTpaT Ha OpraHmM3aumio UCbITaHUM -
He MeHee 4 pa3

CucrtemMa npoBepeHa Ha
PaboTOCNOCOBHOCTL B
CBOEeN KOHeuHon chopme
N B OXXMOAEMbIX YCNOBUSAX
aKkcnayaTaumm

KOHKYpEeHTHble npenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

NocTtpoeHmne atanoHHoro SOTA-peLieHna ¢ nomoLbo AutoML

MMUTaumns pasnmnyHblX YCNOBUM IKCNyaTaunm Mogesim Ha CUHTETUYECKMX OaHHbIX

OO6BbEKTUBHOE CPAaBHEHME HECKOJIbKUX BEPCUIN OOHOM CUCTEMbI UK He-
CKOJIbKMX cnucteM NI Ha pasHbiX NpUHLUMNAax

PykoBoauTesnb pa3paboTKu

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

KaHonoaT TeXHM4Yeckmx Hayk UBaH XOaHEeHKO

ivan.khodnenko@itmo.ru Lb TexHUYecKuu
Komuter 164

MHnumnatop

©000000000000000000000000000000000000000 o



YruBepcuteT UTMO  _ L oo

ProtoLLM: dperMBOPK ObICTPOro NPoTOTUNMUPOBAHUSA NPU-
JIOXKeHUN Ha ocHoBe BAM

MpeaHa3HayeH s ObICTPOro Co3aaHna NMPOTOTUMNOB MHOMOMYHKLUMOHANbHbIX MPUTOMXEHNIN
Ha OCHOBe 60/1bLLMX A3bIKOBbIX Moaenen (BAM) ¢ ncnonb3oBaHUEM TEXHOOMMM FreHepauum C
pononHeHHou Bbibopkom (RAG). ObecneumBaeT NOAKJIHOUYEHNE BHELLHMX CEPBUCOB 1 MOae-
new yepes cUcTeMy naarmHoOB, ONTUMKU3ALUMIO MPOM3BOANTENBHOCTM BAM nyTeM peanmsaumm
aHcaMbieBbIX METOOOB U MYJIbTUAreHTHbIX NOAXOA0B, MrEHEPALMIO CITOXHbIX CUHTETUYECKUNX
JaHHbIX 019 ganbHenLero obyyeHmna n ynydeHna BAM, yckopeHune npouecca pa3padoTku
M BHEOPEHUSA CUCTEM, OCHOBAHHbIX Ha BAM, B pa3nnyHbIX NPUKNaaHbIX 061acTax.

®peitMBOpPK ProtoLLM

KOMMNOHEHTHI Moaenm Mpouenypa ana padoTbl ¢ B,
BHeluHve API
KOMNOHeHT A1 paboThbi (GigaChat, YaGPN,
! C nnarvHammn vsegpt u ap.)
% 3 <
KoMmnoHeHT ansa pa6oThl JlokanbHble BAM
—p c RAG
Pa3spa6oTumuk 3 I |
NpuNoXeHuu ' | KoMnoHeHT ans paGoTbl
| c aHcaMbnamMn mn
areHTamm 4
KoMNOHeHT Ans paboTbl MHbpacTpyKTYpa ANs Moaenei
C CMHTEeTMUYECKMMMN
OaHHBIMU

Monb3oeatenn



PelueHna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

AddheKkTbl OT BHeapeHUs YI'T
YcKopeHue pa3paboTKkM cUCTeM Ha B6a3e BAM 7
He MeHee, yeM B 5 pas3 WU [N — = —_——

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

[MpoTOoTMN CUCTEMBI NPO-
OnTMM3aumsa BblUMCIUTENBHbIX pecypcos Ao 20%

LLIeS1 AeMOHCTPALMIO B IKC-
MAyaTaLMOHHbIX YCNOBUAX
N OTPaXKaeT NNaHNpyemyo
LUTATHYIO CUCTEMY

KOHKYpEHTHbIe NpenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

TunoBble WabnoHbl BAM-areHToB 1 MynbTUAreHTHbIX 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)xxHasa
anna.kalyuzhnaya@itmo.ru

MHnumatop

©000000000000000000000000000000000000000 o

ViTMO
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YHusepcutetr MTMO

Stalactite: dbpenmMBopkK cheaepaTtMBHOro ooyyeHus
Ha 60J1IbLLUMUX AAHHbIX

MpenHa3HaueH Onsa ObICTPOro MPOTOTUMMPOBAHUA CUCTEM BepTUKANbHOro dhenepaTtuBHOIoO
OBy4YeHUs, OPUEHTUPOBAH Ha MCMOIHEHME U MOHUTOPWHI MOAENen MALUMHHOrO OBy4yeHus,
paboTaroLmX C pacnpeneneHHbiIMmM gaHHbIMKU. ObecnednBaeT NoaaepP»XKY OOMeHa AaHHbIMU
MeXay CTOPOHaMM C MOMOLLBIO FOMOMOPMHOro wmndpoBaHuna n gRPC, ocHalleH BCTPOEH-
HbIMU MHCTPYMEeHTaMn ang MoHuTopuHra (Prometheus, Grafana) n penoptuHra (MLFlow), a
Takke CLI-mHTepdencom ang yaobHOro obyyeHnsa n oTCNEXMBAHUA BbIYNCIUTENbHbIX MPO-
LIECCOB.

Distributed setting (each entity
is the container) export T
experiment
metrics

Prometheus

sendget_pubkey; & scrape runtime
decrypt_data | metrics
master _J

1

h i 1 reEV_

gather , .. : bcast task;
requzstS; i I"' \ 1send ‘gather |uids

3 L.»  arbiter  “-ipubkey; results -
v J |data
VT TTTTTTTT :
: [ 'I___E ____________
I ! . | N—
1 : 1 i
1 I : recv 1 : recv recv
" . 1 send . 1 send
| ninanly W : ainanly V ;
I
I
: ‘ member ] | member ] j
I

send | T




PeweHnsa B 061aCTU UCKYCCTBEHHOTO UHTENIIEKTA . . - . . o o o oottt ot e 2024

AddeKkTbl OT BHegpeHUus YI'T
Ha 10% BbilLe Ka4eCcTBO NPeankKTUBHbIX Moaenen 9

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Ha 15-30% BbIlle yTrUAn3aumsa KOpPnopaTUBHbIX OaHHbIX CucTeMa ncrnonb3yeTcs

019 peLleHna peasbHbIX
3a4a4 KOHeYHbIX noTpe-
outenen

KOHKYpEeHTHbIe NpenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

MaccuBbl gaHHbIX: o 100 MnH. 3anucent, o 10 TbiC. MPU3HAKOB

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

CLI-nHTepdenc pna yoobHOro obyuyeHms, nHpepeHca, oTCnexnBaHMa ctaTtyca

PykoBoguTtenb pa3paboTku UHnumnatop

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000 ©000000000000000000000000000000000000000 o

KaHompaT TexHuyecknx Hayk Hukonam BytakoB

nabutakov@itmo.ru 9 CBEP

17



Cucrembl M ans
NMPOMDLILLJIEHHOCTHU



PeweHnsa B 061aCTU UCKYCCTBEHHOTO UHTENIIEKTA . . - . . o o o oottt ot e 2024

MnatdopMa — MapkeTnnenc umdpoBbIX peLleHun n cepsu-
CcOB ¢ aneMeHTamu N pna umdpoBoun TpaHchopMauum npo-
MbILUNIEHHbIX NPOU3BOACTB

NMpegHa3HayvyeHa Oas opraHm3aumnm OoCcTyna K MHCTPYMEHTaM pa3paboTKM U NPUKNaaHbIM
cepBucaM, co3gaHHbIM YHuBepcutetoM MTMO 1 napTHEpPaMM B Ka4eCTBe 3JIEMEHTOB Und-
pOBOW TpaHchopMaLmm NponsoacTB (No oTpacnam). ObecneymBaeT MHTENNIEKTYa IbHbIN
MOUCK CEPBUCOB N BUONMOTEK NO HA3HAYEHUIO, AaeT AOCTYMN K 06/1a4YHbIM MHCTPYMEHTaM
pa3paboTkn cucteMm NI, npeacrtaBngeT AEMOHCTPATOPbI NPONPUMETaPHbIX pelleHnn ans
PAa3/IMYHbIX MHOYCTPUASIbHbIX MAPTHEPOB. [MpMeHMMa O MPaKTUKO-OPUEHTUPOBAHHOIO
obyuyeHunsa TexHonornam N B NpoMbILLNEHHOCTW.

‘. B Dastamall B2 Smile (3 SuccessStories W €3 Ofpasossmme N () Mapreipe v @ CAAR v (@] Q@ pyc 3)

Nlo6blYa NoJ1e3HbIX NCKOMAEMBbIX

MprnoxeHna pa3paboTaHHbl ANA CneuranicToe B cpepe foDbIMN NPMPOAHBIX PECYPCOB 1M NOMOratoT YNPaBsaTh NPoLeccami passeaki, 4oobiun,
aHaM3a M oNTUMK3aLKMI NPOM3BOACTBEHHbIX Onepaunii, obecneyneas yaoOHbIi AOCTYN K akTyaIbHbIM AaHHbLIM 1 aHANMMTUYECKIM MHCTPYMEeHTaM

078 NOBbILLEHNSE 3O GEKTUBHOCTI paboTbl.
os @ ) o .I o) - O v] - O )

Monuron CypporaTHbix

= DataMall Core BAMT AutoTiM222
Mogenen
Mpoayksl Mpoayktsl MpoaykTl MpoayxTsl
anJ'IO)KEHMﬂ OXBaThbIBAKOT 124 & ST 23 & 25 &

KNKoYeBble HanpaBneHna paﬁOTI
— nobbiya yrns;
— Hed T 1 NPUPOAHOTO raza;

— MeTa/uIMYecKnX pyz; os ) < ) - S - >
— MNpoyKe No/e3Hble NCKonaemble. @

AutoTM JMOVES Urban data analysis FEDOT
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AddekTbl OT BHeapeHus YI'T

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000 00 @000 ccscccs00000000000000000000000000000 o

YCKOpEHME NONUCKA N OLUEHKN PeLleHn ONnsa pasnind- 9
e | % § &8 § &8 § B B |
HbIX OTpacnen - 0o 5 pas3

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CokpalleHune atana doOPMUPOBAHUA TEXHUYECKOTO
npenyiodXeHna - 0o 2 pa3

CuncteMa ncnonb3lyeTcs
O peLleHnsa peasibHbIX
3aa4 KOHeYHbIX noTpe-
outenen

KOHKYpeHTHbIe NpenMyLLecTBa

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

EonHbin nutepdenc goctyna K NpuKagHbiM cepBUCaM, MHCTPYMEHTaM 1 bnbnmoTte-
KaM C geTaslbHOW OOKYMeHTaumnen

BO3MOXHOCTb 3anycKa CepBUCOB M OEMOHCTPATOPOB NPUNOXEHNN B OOlake

Trnmnsaumsa peLleHnii Mo OTPACTIAM MPOMbILLIEHHOCTH

PykosopguTtenb pa3paboTku UHnumnatop

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000 ©000000000000000000000000000000000000000 o

JOKTOp TexHnYecknx Hayk AnekcaHap ByxaHOBCKuU#
avbukhanovskii@itmo.ru

AHANTMTHUYECKMUM LLEHTP
MPU MPABMUTENBCTBE
POCCUMCKOMN ®EJEPALMM




PeweHnsa B 061aCTU UCKYCCTBEHHOTO UHTENIIEKTA . . - . . o o o oottt ot e 2024

UHTennekTyanbHas MyJibTUAreHTHast UHXXUHUPUHIoBast
cuctema iMAgES

lNpegHa3HavyeHa ONs OMTUMM3ALUMM  TEXHUKO-IKOHOMUYEMKUX MOKaslaTenem MpoeKToB Mo

OYPEHUNIO N OBOYCTPOMNCTBY HeMdTEerasoBblX MECTOPOXAEHWN. B MHTEPAKTMBHOM pexxkume

obecrneumBaeT NoAroToOBKY M MHTEPMPETAUMIO OaHHbIX 3Tana cpeaHeCcpPOYHOro nilaHMpoOBaHMA

J0ObluKM, MOCTPOEHME OMNTUMASIbHOIO CKBO3HOIO CLEeHapusa BypeHnsa n oB0yCTPOMCTBA MEeCTOo-

pPOXOEHUS, (POPMMPOBaHME MOCNEAYOLLMX 3TANOB LIENOYKM CO30aHNA CTOMMOCTU MNPOEKTa.
KOHKYpEeHTHble npenMyLlecTBa

CKBO3HOE MnMfiaHnpoOBaHMeE MO 3TarnaM LEenoyky Co3gaHmnsa CTOMMOCTM

BbiCcTpble pacyeTbl BApPMaAHTOB MNJ1aHa Ha OCHOBE CYpPPOraTHbIX Moaenemn

[MoBepoOUHble pacyeTbl HA OCHOBE BHELLHUX Mogenen n MHXeHepHoro MO

PacyeT hMHAHCOBO-3KOHOMMYECKUX POB N0 0BYCTPONCTBY HehTAHOIrO MECTOPOXKAEHNA [~}

PykoBoauTesb pa3paboTku

KaHgomoaT TEXHUYECKUX
Hayk Cepren UBaHoB
svivanov@itmo.ru

3arpyaunte hansibl C NCXOAHLIMU AaHHLIMK Feayns ourTos FemCaleulaton: jobs” [ 1400}, ‘success” True)

KOOpAMHATE! 320088 CKBaXMH
BuiGepuTe hailn | KoOpAvHaTH_3a60e8_CKBaXMH_TECTXISX
[NoBei4a no crexuHam N rogam
BuGepute thaiin  A06La_No_creauiam_TOR_Tectsx
TlapameTPEl HHAHCOBO-IKOHOMMHECKOM MORENH
BuBeputa aiin | o _tectxism

HacTpoiTe napameTpei pacyeta

MapameTpbl GypeHns Pesynkrathl pacyera 3 a Ka 3 q M K

HaKkonneHHan 10BLI4a HEDTU, MMH.T 2434 0000000000000 000000000000000000000000000 o
KONHYECTBO BypOBBiX YCTaHOBOK, WT 2
Bbipy!Ka 0T peanu3au, MnH.py6 33803
11 110
CRomEEcapoc CtpemuoIE MYy Bcero 3aTpaT no oKy, MK pyS 13357
CpenrAs CKOPOCTe GYPEHIS FOPHIOHTABHOMO OKOHYAHMUA, M/CYT s KanuTansHsle 3aTparel, MH.pyo 13367
P = OnepayuoHHsie 3aTparsi, MAH.py6 0
Ocsoenme HaknoHHO-HanpasnenHof creaxmtsl HHC, cyT
NPV, MnH.py6 5368
(OCBOEHHE HAKMOHHO-HANPABNIEHHOA CKBAXHHBI HHC ¢ P, ¢y 7
e AT Mpacmk NPV no ronam
OCBOEHME FOPHIOHT2NEHOM CKEaXMHSI [C. CyT 8 e m
OCBOHME FOPN3OHTANLHOM CKBAXMHBI [C C TP, cyT 12 e
MapameTpsi ofycTpoiicTaa |
KONMYECTBO YCTAHOBOK NOATOTOBKY HE(TH, WT 1
OBILee KONUYECTBO UEHTPOB CBOPa HEMTH, LUT 1
OGlyee KONHHECTBO UEHTPOB JaKaukH B0AbI, WT 1 o0

21
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YruBepcuteT UTMO  _ L oo

CucteMa noaaep >XKu NPUHATUA KOMMJIEKCHbIX peLueHun angd
BblGOpPa ONTUMasribHOM HU3KOTEMMnepaTypHOMN TeXHONOormm

NOAroTOBKU ra3a

lNpegHa3HayeHa ansg pacyeTHOro 060CHOBaAHMA pPeLUueHnr No BbIOOpY ONTUMANIbHOW HU3KO-
TeMNepaTypHOMN TEXHOMOMNMKM NOArOTOBKM ra3a Ha OCHOBE MEXaHU3MOB WMHTENNEKTYaslbHbIX
MYJIbTUAreHTHbIX cucTeM. [lo3BONAEeT aBTOMATU3NPOBATb KOHCTPYMPOBaHME 3dMEKTUB-
HbIX CLIEHapWeEB MPUMEHEHNA TEXHOOrMM NMOAroTOBKM U TPAHCMNOPTUPOBKKM MPOAYKTOB, a
TaKXKe YMPaBNaTb KAYeCTBOM MPOEKTOB C YYETOM BCEM COBOKYMHOCTU UX KOJINYECTBEHHbIX
rnokasaTenemn.

KOHKYPEHTHbIe NpenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

DopMMPOBaAHMNE KOMMIIEKCHOIO PeLLEeHUs 3a CYET yueTa JIOMMKN PaboTbl PA3NIUYHbIX
MpPeaMeTHbIX SKCMepToB

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

HarnsaoHbim rpauyeckni HTepdenc oia MHTEPaKTUBHOIO NOCTPOSHUS CLeHapues

[NoBepOUHble pacyeTbl HA OCHOBE BHELLUHUX Modenen U nHxeHepHoro MO

Mopynb "TKC ¢ Tal Tiposepurs pach | Meio =

PykoBoauTenb pa3paboTku

®0c000c000000000000000000000000000000000 o

KaHgmnoaT TEXHUYECKUX

Rewwe | Pepacrop  Toproenaue:

-
B HayK Cepreu UBaHOB
— )T svivanov(@itmo.ru
rc TA3: 7277761 mnw. 3 - .
—
3
. R . o aKa3uyuk
Mposcame a T4 comer V-1« assmponan LTS ) 000000000000 0000000000000000000000000000 o
oK KA Towa caaw X Tepmnan
) i = -_—
5° % - o . e iograrens 3
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PelueHna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

UHTennekTyanbHas cMcteMa Nnoaaep XXkKm npuHATUSA peLLeHUI
«LUuncdpoBon akcnepTHbIN coBeT TaTHedTU»

MNpegHa3HayeHa A9 MHTENNEeKTYallbHOrO aHaNiM3a AaHHbIX U MOAOAEPMKN MPUHATUA KOM-
MJIEKCHbIX PeLUeHnn PYKOBOACTBA BbICLLEro 3BeHa B 4YaCTM aBTOMAaTM3auMmM M onNTuMM3a-
LN TEXHONOMMYECKUX U BM3HEeC-NpoLeccoB OobbluM 1 nepepadboTkn HedTu. No3BonaeTt
dOpPMYNMPOBATb 3aMpPOChl HA eCTECTBEHHOM A3blKe U MOSy4YaTb Pa3BEePHYTble OTBETbI, NOA-
TBEPXXOEHHbIE CNPaBOYHbIMX MaTepuanamy. PeannsoBaHa Ha OCHoBe 60/bLUON yHAOA-
MeHTanbHOM Mopenu M B MynbTMareHTHom copmMme.

KOHKYpPEHTHbIe NpenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Ncnonb3oBaHMe 60bLUMX 93bIKOBbIX MOgeien

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

PaboTa C KOpnopaTUBHOM OOKYMEHTaumMen 1 6asaMm 3HaHUIN KOMMAAHUN

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

PaboTa cO COXHbBIMK 3anNpocaMm, TPEBYIOLLIMMIM SKCMEPTU3bI B PA3IMYHbLIX NpeaMeT-
HbIX OBJlacTaX

PykoBoauTenb pa3paboTKu

®00cc00c00000000000000000000000000000000 o

KaHaonpaT TeEXHUYECKMX
Hayk JeHunc HacoHoB
dnasonov@itmo.ru

3aKa3uuk

©000000000000000000000000000000000000000 o

eHune 1 passnTne

z/ TATNEFT
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YHusepcutetr MTMO

LincbpoBon NonnroH cypporatHoro MoaesiIMmpoBaHUa 1 peuH-
XXUHUPUHra oTpacnesoro NO B NpOMbILLNEHHOCTU

NpenHa3HayeH Ons aBTOMaTU3aLMKM MOCTPOEHUA HU3KOPECYPCHbIX CYpPPOraTHbIX Moae-
ner n UMdpPOBbIX ABOMHMKOB Ha MX OCHOBE O PA3/INYHbBIX MPOMBbILLU/IEHHbBIX OOBEKTOB U
cucteM. Ha ocHoBe MHXeHepHoro MO no3sondeT cospaBaTb 6a3y AaHHbIX QU3MYECKO-
ro MOAENIMPOBAHMS PA3SIMYHbIX COCTOSHUMN OOBEKTA, MO KOTOPOW MeTogaMu aBToMaTuye-
CKOro MalUMHHOIro 0by4yeHusa CTPOUT M BanuampyeT cypporaTHble Mmogenn. Ha ogHom 6a3e
JAaHHbIX OoBecneymBaeT KOMIMIEKCUPOBAHME CYPPOraTHbIX Mopenen pasHbiX MNapaMeTpoB
B dhopMe uMdppoBOoro ABOMHMKA Ha OaHHbIX, JOMNYCKAKLWEro ncnosb3oBaHmne 6e3 3anycka
NHXXeHepHoro 0.

Monurox: Co3paHne ucnbiTaHUA

VHdopMaums 06 ncnbitaHnm

3peCh Bbl MOXETE CO3/1aTh HOBOE VCTbITaHYE. [119 CO3AaHMS HOBOTO UCTbITaHIS BaM HEOBGXOAVMO 3arpy3uTh
[DaHHbIE 415 UCTIbITAHMS, YKa3aTb 3ty MaLMHHOTO OByYeH!s, a Tak e 0603HaUNTb LieNesoil CTonGed,
[Mocne 3Toro Bbl CMOXETE A0GABMTb YHACTHWKOB A1 CO3AABAGMOTO BaMM WCTIbITaHNS.

Hassanue

BBeauTe Ha3BaHie BaLLEro UCTbITaHus

3apaya MO
CypporaTHoe MoaienMpoBaHue X v

URL aapec ans uxayctpuansHoro MO
http.//45.147177.37:5000/api/v1/results/

URL aapec ans proxy cepsepa
http.//

Monb3oBatenb A/ nony4eHUe AOCTYNa K AAHHBIM

usemame

Mapornb nons3osarens

MeTpuka KayecTea

mean_squared_error

Topor MeTpuKy KayecTsa

0.001

OpraHusaums AocTyna K MHAyCTpUanbHoMy
NporpamMMHoOMy obecriedeHiio. 3eck Bam
HEO6XOAMMO BBECTU aipec cepBepa, Ha
KOTOPOM Pa3sMelLieHO OpUriHanbHoe
nHaycTpransHoe MO, a Takxe ykasaTb (Npu
Heo6XxoAMMOCTH) NPOKCH, UMS NO/b3oBaTeNs U
naporb, TalMayT BpeMeHU BbINONHEHUS
3anpocos.




PelueHna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

AddhekTbl OT BHEgpPEHUNA YI'T
YCKOpeHue co3gaHna cypporaTtHbix Moagenem - B 2-4 7
pa3a . 2 0 B B B |

YCKOpeHMe pacyeToB NO CPABHEHUIO C PU3NYECKUM
MopgenunpoBaHmeM - B 5-50 pas3

MpOoTOTUM CUCTEMBI
npoLuesa AeMOHCTPaLMIo
B 3KCM1yaTaLMOHHbIX
YCNOBUSAX U OTPa)KaeT
MAAHUPYEMYIO LUTATHYHO
cucTemy

KOHKYpEeHTHble NnpenMyLliecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

ABTOMaTMyeckoe hopMuUpoBaHMe 6a3bl AaHHbIX MYTEM 3anycka MHxXeHepHoro MO
Ha y[aJIeHHOM CyrMnepKOMIMbloTepe

ABTOMaTMUYECKOE COr/lacoBaHMe cocTaBa 6asbl JaHHbIX U CTPYKTYPbl Mogenen onsa
OOCTUXKEHUSA TpebyeMon TOUYHOCTU

BusyanbHbI MHTepPdENC, He TPEBYIOLLMM 3HAHUS NPOrPaMMMPOBaHNA

PykoBoguTesib pa3padboTku

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

MHuymnatop

©000000000000000000000000000000000000000 o

ACCOUMALUA
LNOPOBBLIE TEXHOJIOTUA
B MPOMBILWWJIEHHOCTHU
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YrusepcuteT UTMO  _ L oo

Open
pSt’)ur(:e

GEFEST: 6ubnnoteKka reHepaTMBHOIro an3amHa pmsanvyeckux
O6BbEKTOB

MpenoHa3HavyeHa ONa co3gaHUsa NPOorpaMMHbIX cuctem M ona reHepaTUBHOroO AM3anHa
Pa3INUYHbBIX DU3NYECKNX OBBEKTOB B CMJIOLLUHbIX CPpeaax C MOMOLLbIO 3BOJTIOLMOHHOM On-
TUMM3aumun. Moaaep XMBaeT MHOTOKPUTEPUAIbHYIO MOCTAHOBKY 3adauun, MHTerpauuio ¢
DU3NYECKUMUN CUMYNIATOPAMU U MOOENAMU reHepaTnusHoro NN.

AddeKkTbl OT BHeagpeHUus YIT

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000 @000 cc0000000000000000000000000000000000 o

YcKopeHMne npoLeccoB KOHLUEMTYasSIbHOrO MPOEKTUPO- 9
BaHMa oo 60 pa3 ¥ F F F °r § ° 0

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000 CMCTeMa V|C|_|Of|b3yeTC5:|

ynpou_LeHme Pa3pPaboOTKN KACTOMU3NPOBAHHbIX peLue- 015 peLUeHns peanbHbIX
HWUM B 2-4 pasa 33a4 KOHEYHbIX noTpe-
ouTenen

KOHKYpPEHTHbIe NpenMyLLLecTBa

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

ObecneumBaeT Kak CTPYKTYPHbIN, Tak U (PYHKLMOHAsb-
HbIM OM3aNH Ha OCHOBE MOJIMITOHANbHbIX CTRYKTYP

BbiCTpble anropuTMbl 3BOIIOLIMOHHOW OMNTUMU3AUUN C
YMPaBASEMON CXOONMOCTbIO

PaboTa Cc BHEeLHMMM BO3OENCTBUAMM CTOXaCTUYECKOM
npupoabl

PykoBoguTtenb pa3pabdboTku MHuumnaTtop

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000 ©000000000000000000000000000000000000000 o

KaHaonpaT TexHnyecknx Hayk Hukonan HUKMTUH :
nnikitin@itmo.ru IIITMO
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NN - Kntou K co30aHNI0 KOMMOPTHbIX, 6€30MnacHbIX
N YCTONUYMBLIX FOPOOOB OyayLLEero.

Cuctembl UN ansa
rpagocTpouTeNnibCTBa



YHusepcutetr MTMO

MHcTpyMeHTanbHaa nnatcdopma umdpoBor ypo6aHUCTUKU

MpeoHasHauyeHa 019 peLleHVst TUMOBbIX 33434 YPOAHUCTUKMK, CBA3AHHbIX C OLEHKOW U
M1AHNPOBAHWEM PA3BUTUSA TOPOACKOM Cpedbl HA OCHOBE KOMIMIEKCA NPOCTPAHCTBEHHbIX MHOEK-
COB U METPVIK, MOJSTyYaEMbIX MOCPEACTBOM MHAOPMALMOHHOM Moaenu ropoaa. lNo3songaeT pac-
CUNTbIBATb OLIEHKN COCTOAHUSA FOPOACKOM Cpedbl MO KPUTEPUSAM obecneueHHOCTU HaceneHus
06BbeEKTaMN OOCNY»KMBAKOLLUMX MHADPACTRYKTYR, AOCTYMNMHOCTU OOBEKTOB FOPOACKOW Ccpeapbl OS1s
HaceneHus, TPAHCMNOPTHOW CBA3aHHOCTY TEPPUTOPUM ropoaad, LEHTPAIbHOCTM M NoTeHuuana
Pa3BUTUSA TEPPUTOPUN.

nanHan Darmne B Hacenasne KoHTeKeT CopaMce T o dop! CraHumm ® Cesacronone A AKKEYHT

CesacTonons +| (o] ==}

o
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>
-1+
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PeweHnsa B 061aCTU UCKYCCTBEHHOTO UHTENIIEKTA . . - . . o o o oottt ot e 2024

A deKkTbl OT BHegpeHUus YI'T
CoOKpaLLeHne CPOKOB MPOBEAEHUS MPEANPOEKTHbIX 9
MCCeoBaHUN TEPPUTOPUIN Ha 25-50% WU WS L TR T, o,

CokpalleHure 3aTpaT Ha pPa3paboTKy U BHegpeHue
CUCTEM MNOOLOEPMKN MPaJOCTPOUTENIbBHOIO U CoLUMab-
HO-3KOHOMUNYECKOro pa3BUTUA roponoB Ha 35-50%

CuncteMa ncnonb3lyeTcs
AN pelleHna peanibHbIX
33434 KOHEeYHbIX noTpe-
outenen

KOHKYpPEeHTHble NpeuMyLLecTBa
OTKpPbITas apXnTEKTYPa, YTO NO3BONAET HACbILLATbL NNaT-
hopPMYy OaHHbIMKU MO PA3HbIM FOPOAAM U TEPPUTOPUAM

I Lunpokasa HOMeHKnaTypa Mogenen MallMHHOro obyude-
HUA M NPOCTPAHCTBEHHOroO aHanm3a, MHTEerpupPoOBaHHbIX
B UMM POBYIO MOAEeNb cpedbl ropoaa U HaceNeHus

!

. BO3MOXHOCTU CLEHaPHOro MoAeNIMPOBAaHUNA Pa3BU-

......... “ Tna ropofa («ecsm-To») Ha YpOoBHE CTPaTermyeckoro
“ IIllIIln...., reHepasbHOro 1 MacTep-rniaaHNPOBaHUS

PykoBogutenb pa3paboTku MHuumaTtop

KaHaonpaT TexHnyecknx Hayk Cepren MutaruH

mityagin@itmo.ru NMNATO®0PMA HTHU
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YHusepcutetr MTMO

MPOCTOP: uncdppoBas nnatdopmMa ynpaBreHUsa pasBUTUEM
TepputTopumn

MpenHa3HayeHa Onsa pelleHnsa TUMOBbIX 3aaad YPOaHUCTUKM, CBA3AHHbBIX C OLLEHKOW 1
MJAHNPOBAHMEM PA3BUTUA TOPOACKOM Cpedbl HA OCHOBE KOMIMJIeKCa MPOCTPAHCTBEH-
HbIX MHOEKCOB U MeTPUK, MoJTydaeMbiX MOCpeacTBOM MHMOPMALIMOHHOM MOAeNN ropoaa.
Mo3BONSAET PACCUYNTbIBATb OLEHKU COCTOAHUSA FOPOACKOM cpedbl NO Kputepmam obe-
CMEeYeHHOCTU HaceneHus obbeKTaMm OBCTY)KUBAKOLWMNX MHMPACTPYKTYP, AOCTYMNMHOCTHU
0ObEKTOB ropoacKON cpenbl ANa HaceneHus, TPAHCNOPTHOWM CBA3aHHOCTU TEPPUTOPUIN
ropoaa, LLeHTParbHOCTM U MOTeHUMana PasBuTna TEPPUTOPUN.

8 Npoexte @ Kapra B Pyxosancrec G Buida

TeppuTopuu
Nenunrpagceas obnacTe
Buiiop paitowa

BuiBop acenewkoro myneTa

> MNpoext
> OQuesms

v Kapxacw

ubapiTe cnod

v MoAssosaTenncxue cAOH

W OBweaccTynHe CA0H

]
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PelueHna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

SddeKTbl OT BHeOPEeHUs yrt
CoKkpallleHMe CPOKOB MPOBEOEHUS NPeanpPoOeKTHbIX 5
MCCNenoBaHNM TeppPUTOPUN Ha 25-50% T - ——

CokpalueHune 3aTpaT Ha pa3paboTKy 1 BHeOpeHue
CUCTEM MOALEPMKKN MPadoCTPOUTENIbHOIO U coumanb-
HO-3KOHOMMYECKOro pasBuUTmUda roponoB Ha 35-50%

OCHOBHbIe KOMMOHEH-
Tbl CUCTEMbI UCMbITaHbI
B YCNIOBUSAX, ONN3KUX K
peanbHbIM. Pa3paboTka
npoposikaetca B 2025

KOHKYpEeHTHbIe NpenMyLLecTBa

OueHKa C y4yeToM permoHanbHOM rPagoCTPOUTENBbHOM CNTYyaunn, a Takxe C y4yeToM
NMn1aHOB pPermMoHasibHOro pPa3BnNUTUA

B0O3MOXHOCTb OLEHKN U NPOrHO3MPOBaHUA COLMAbHbBIX PUCKOB Peanin3auun npoekToB
PAa3BUTUA TEPPUTOPUN HA OCHOBE LIEHHOCTHOM MOOE N HaceneHus

Y CKOPEHUS NPOLECCOB 3CKNU3HOIO NMPOEKTUPOBAHMA Ha PaHHUX 3Tanax peannsaunm
MPOEKTOB 3a CcYeT reHepaTnBHoro N

PykoBopgutenb pa3paboTku

NHnumnatop

KaHagmnpoaT TeXxHn4Yecknx Hayk Cepren MutarmH

mityagin@itmo.ru I'Il'IATdJOPMA HT“
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YHusepcutetr MTMO

TexHonorns reHepaTMBHOro ausamHa KOMMJIeKCHbIX
NPOMBbILLIEHHbIX OOBEKTOB U COOPY>XKEHUN

lNpegHa3HayeHa o119 KOHUENTYanbHOro MpPOEKTUPOBAHUS MPOMbILLIEHHO-TOMMCTUYECKNX
KOMIMIEKCOB MeTodaMm reHepaTtmnBHOro MM ¢ uenbto oueHKM noTeHumana pa3Bmutna Teppu-
TOPUM U BbIOGOPa 6A30BbIX TEXHONOMYECKUX U CTPOUTESNbHbIX peLueHun. NpruMeHnMa gna
MNPOEKTUPOBAHNA OOBEKTOB B CJIOXHbLIX KIIMMATUYECKUX YCTOBUAX, HANpUMep - rpy3oBbIX
TEPMUHANOB Ha LWenbde APKTUKMN.

" = Ha CeHCOpHOM 9KpaHe UCMoJb3YITe ABUXEHNE
0O6wan nHdbopmauns - - OfHOrO0 Nanbua 418 NepemellLeHuns, OBYX
o S - nanbUes - AN BPalIeHWa 1
Mnoujask 30HbI 061L|ENOPTOBLIX OGLEKTOR, KB. M 0 — = - - - = — MaclTabupoBaHuA cueHbl. HaxmuTe Ha
~ . = = o6 beKT gna NpocMoTpa ero Tuna

Mnowaab 30HbI KOHTeHHepHOro TepMuKan... 95,631 e
KB. M
Mnowage NyGAUYHOA 30HDI, KB. M 24,060

Mnowyafb 3aKpbiTON 30HbI, KB. M 336,265

06beKToB Typbi

KonM4ecTBo aiMUHUCTPATHBHbIX 3aHMi
KonnyecTBo Naccaxm1peknx NMPCoB
KonMyecTBO Fpy30BbIX MMPCOR
Konn4ecTBo onepaljMoHHbIX CkNafjoe
Konn4ecTso TonnmBHbIx 6akos
KonnyecTBo OTKPLITLIX CKNAKoB

KonuuecTeo cknagoB

MpoCTPaHCTBEHHBIE NApaMeTPsI

MHEDPaCTPYKTYpbI

HomuHanbHbin 06bEM peaepByapos, kyb. M216,298
Mnowapae NNoWafoK XpaHeHus, KB. M 15,987

Mnowaas onepaLyUoHHBLIX NNOWAJ0K 8,993
XpaHeHs, KB. M

Mnowasb NOPTOBbIX MNOWAACK XPaHeHHs, kB. M 0

Mnowaab OTKPbLITLIX NNOWAA0K XpaHeHus, 4,496
KB.M

SOHMpOBaH“




PelueHna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

S dheKTbl OT BHEgpeHuda YIT

CokpalleHune aTana KoOHLUEeNnTyaJlbHOro 6
| & N N 0B B |
npoekTmnpoBaHuna oo 10 pa3

[MoBbleHNE 2D DEKTUBHOCTU MCMNOMb30BaHUSA
naowanen oo 45%

CucteMa nNnpoaeMoH-
CTPUPOBAaHa B YC/OBUSAX,
O6NN3KNX K peasibHbIM

KOHKYpEeHTHble npenMyLecTBa

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

BbicTpaa reHepauna uncbpoBOM MOAENM B YC/OBUAX
HeonpeoeneHHOCTU N HEMONHOTbI AaHHbIX

MHOXEeCTBO a/IbTEPHATUBHbIX CLEHapueB pasBUTUSA
TeppuTopumn

Ha  2024-11-25 - 2025-07-01

OnNTMMM3aLUMA MPOEKTHbIX PELLEHNIN C YYETOM HOPMATUB-
HbIX, TEXHUYECKMX NN MPOCTPAHCTBEHHbIX OrPaHNYeHIN

64566

YyeT KAMMATUYECKMX OCOOEHHOCTEeW, OonepaTUBHbIX

M SKCTPEMaJIbHbIX XapPaKTEPUCTUK BHELLIHEN cpenpb!
PykoBopuTenb pa3paboTku NHnumMaTop
Cepren KyguHos III
sergei.kudinov@itmo.ru U]
POCHEDTDb
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YrusepcuteT UTMO  _ L oo

LI,VICDPOBOVI M3P: HTeNnneKTyasbHbI aCCUCTEHT ANs
KOMIMMIEKCHOM NoaaepP >XKU NPUHATUSA peLlueHun no ynpasne-
HUIO FOPOACKUMMN TEPPUTOPUSMU HA OCHOBE 60J1bLLON (DYH-
JaMeHTaNlbHOM Mopaenu

MNpenHa3HayeH Ona noBbllleHUa 3MdMEKTUBHOCTU (MOBbILUEHME CKOPOCTU, CHUMKEHUE
CTOMMOCTMU, MOBbILLEHME KaYeCTBa) MPOLECCOB rOPOACKOro yrnpasneHma. ObecneumBaeT au-
aNoroBbIN MHTepPMENC B3aMMOOENCTBUSA C NOMb30BaTENIEM Ha eCTECTBEHHOM A3blKe B BMAE
BOMPOCHO-OTBETHOW CUCTEMBbI. [1o3BONAEeT a3 dPEKTUBHO paboTaTb C rOPOACKMMU Ba3aMum
JAHHbBIX M 3HAHMN, a TaKXKe NpukiagHbiM MO ana 3agad rpagoCcTpPOUTENbCTBA U YPOAHUCTUKMN.

CaHkT-lMeTepbypr +|[a) fe=_| X ACCUCTEHT
+
.
e

v @ MeTpuku No KBapTanam a

(OTKPBITL UCTOPUM C 4ATOM

Peus ugert npo: CaukT-rerep6ypr

| @ Uewrpanbiocts 2

Bbi MOXETE 334AT MHE BOMROC
11PO CTPaTertio CoumansHo-
SKOHOMU4ECKOro Pa3snTua
ropopa wnunpo
obecrneyeHHoCcTs O6beKTaMu

oBcnyxuBanus.

C aHem rpagocTpouTens!

C aMem rpagocTpouTens! 3tor
npasnHuK OTMeugeTeR B

Poccum exeronHo v

I etmary




PelueHna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

AddeKTbl OT BHegpeHUs YI'T
[MoBbILLEHWNE CKOPOCTU NOArOTOBKU MaTepmanoB Oad 7
0B6OCHOBaHWS peLleHnn Ao 5 pas (U [N TR T —— —

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CHMXXEHMe 3arpy3kum nepcoHasna, BOBJI@YEHHOrO B NOA-
roTOBKY pelleHunn, B 3-6 pa3

CucrteMa NpogeMoHCTPU-
poOBaHa B 3KCrJyaTauu-

OHHbIX YCNOBUAX Ha Npu-
Mepe CaHkT-lleTepbypra

KOHKYpPEeHTHble NpenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

YCcTpaHeHne rayitoumHaumm 3a cyet 3hDEKTUBHOIO MUCMNOb30BaHUSA 6a3 3HaHUM
O ropoae (HopMaTMBHbIE OOKYMEHTbI, AaHHbIe 1 [10)

ABTOMATU3aUMA BbI30Ba BbIUUCUTENbHbLIX MoAyNen nnatdopMbl LIUDPPOBOWM
YPOAHUCTUKN U YHUDUKALUN Pe3y/IbTaToOB

B3anMogenctBme C MNoOJib30OBaTe/leM Ha €eCTEeCTBEHHOM $3blKe€, BO3MOXHOCTb
O0OBACHEHUSA PE3YIbTAaTOB

PykoBoguTesib pa3padboTku

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000

MHunumnatop

0000000000000 00000000000000000000000000 o

KaHonpoat TexHnuyeckunx Hayk Cepren MutarmH (a C B E P

mityagin@itmo.ru
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Aapo reHepaTUBHOIO NPoeKTUpoBaHuaA rTIM

MpenHa3HayeHOo ansa ObICTPOro Co3aaHna UMMPOBLIX MOAeen KOHUENLUMA Pa3BUTUSA TEPPUTO-
pun B 061aCTU FPaxxaaHCKOro ctpoutensctea. ObecneumBaeT aBTOMaTUYECKOE 30HNPOBaHME
KOMMMJIEKCHbIX TEPPUTOPUI, PA3MELLIEHME TUMOBbLIX U FEHEPATUBHbBIX OOBEKTOB »XKUI0r0, COLM-
ANNbHOrO Y KOMMEPYECKOro Ha3HAUYEHUS C YYETOM HOPMATUBHbIX OFPaHUYEHUn U TPpebOoBaHUM
K MHpacTpyKType. Jlexxut B ocHoBe N-nnaTthopMbl TEpPUTOPUASTIBHOrO MHPOPMaLMOHHOIO

MoaennpoBaHma rTIM.

KOHKYpPEeHTHble npeuMyLLecTBa

B 3 pasa yckopseT pa3paboTky W OLEHKY MacTep-fnaaHoOB, BKJ/OYasa UX
3KOHOMUMYECKYIO EMKOCTb

Ob6ecneunBaeTt cooTBeTCTBMNE HOpPpMaThBaM n KayeCTBeHHO nporHo3npyet
TEXHNKO-OKOHOMUYECKME NMOKa3aTenmn

HaxoounT onTuManbHble CcueHapun Onga NnpPoOeKTOB KOMIMIEKCHOIO pa3BUTUS TEPPUTOPUN
B YCJNIOBUNAX HEMOJIHOTblI MCXOOHbIX OAaHHbIX

f< M % 2 & Kowenum N2 | © Clesopwa 32 i B & o e 3
" - » presseeerns EEESIGL pykoBoanTeNb PaspaboTKy

Komuenuus 3acTpoiiku
D N R Y]

NapameTphi xunof sacTpoiikn

sergei.kudinov@itmo.ru

3akKa3uuk

D

rOCKelzrowp
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UHTennektTyanbHass CUCTeMa aHa/IMTUYECKON NoaaepIKKu
rpagoCTpoOUTENIbHOW OeaTeNIbHOCTHU

MpenHa3HayeHa ona NoaroTOBKM M aHanm3a UMdPoBOW rpagoCcTPOUTENIbHOM JOKYMEHTaLUN.
feHepaTop rpPagoCTPOUTENBHbBIX M1AHOB 3eMeslbHbIX YYaCTKOB ObGecrnedmBaeT aBToMaTuye-
CcKoe hopMUpOBaHME C YUYETOM HOPMATUMBHbBIX TPEOOBaAHUM rPadUNUECKON 1 TEKCTOBOWM YacTu
OOKYMEHTa, a TakKe unpoBor Mogenu B BUAe Habopa reocnioeB. IHCTPYMeHT aHanmsa npo-
EKTOB MNAaHUPOBKM TEPPUTOPUM MPOBEPSET LMMPPOBON MPOEKT Ha CObNtoaeHME NpeaesibHbIX
MapaMeTPOB CTPOUTENLCTBA, AENCTBYIOLLMX HOPMATMBOB NO AOCTYMNHOCTU 1 O6eCneyYeHHOCTH
coumanbHbIMM OObEKTAMMN.

KOHKYpPEeHTHble NpenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

ABTOreHepaumss OOKYMEHTauuMM, COOTBETCTBYIOLLEN TPagOCTPOUTESIbHbIM HOPMaM W
npoaBumJiaM

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

[NpenoTBpaLleHne OWnBOK N HapyLLUeHNIN HOPMAaTMBOB B NPOeKTax

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

BO3MOXHOCTb MPOBEPKN N KOPPEKTUPOBKN MPOEKTHOW OOKYMEHTaUUM, NMOAroTOBSIEH-
HOW BPYUHYIO

€ YyacTok 23:43:0202010:419

I |
74 2 %(V < \ PykoBoguTenb pa3paboTku
x \

OCHOBHblE CBEAEHNA Y gq" / ‘ \ ©000000000000000000000000000000000000000 o
G ) \ o
Nnowans 6404.81 % ' Y \ Cepre” KynMHOB
areropa sewens SeMI HacenesHLX TYHKTOB it N i\
S N T4\ i kudi it
s : / AL — sergei.kudinov@itmo.ru

BHYTPUTOPOZICKOI OKPYT, Y. WM. TypreHesa - -
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Hew % _

PaspeluenHbIil BUA ANA IKCMYaTaLMK MHOTOITaXHOTO A\
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UHTennekTyasbHbIW CepPBUC reHepaunm o6 bEMHO-MIaHUPO-
BOYHbIX peLleHU MHOrOKBapPTUPHbIX JOMOB

MpenHa3HauyeH Ona aBTOMATUUECKOro CO30aHUsa LUMMPOBLIX Moaenen o6beMHO-MIaHMnpOo-
BOUHbIX peLlleHnn (KBapTuporpadmnmn) oasa Xunbix JOMoB no MNporpaMmme peHoBauum ropoga
MOCKBbI C YYETOM 33[aHHbIX MapaMeTPOoB U TpeboBaHU. B KayecTBe BXOOHbIX AAHHbIX Y4U-
TbIBAOTCSH CBEAEHUS O KBAPTMPAX B PAacCensaeMblx AOMax, LienieBble TpeboBaHMsa A9 HOBbIX
KBAPTUP, OaHHbIE O 3eMeSIbHOM YYacCTKe U OKPYXXEHUU. BbiXxoaHble OaHHble NpeacTaBnsaoT
cobomn UMM POoBYO MOoae b C MOCaAKON MHOMOKBAPTUPHOIO JOMa Ha YYaCTKe C yY4EeTOM HOPM
MHCOMALUMK, @ TAKXKE MOITAXKHbIMU MSIAHAMK STaXKeM 1 SKCrIMKaLmen.

KOHKYpEeHTHble NnpenmMyLecTBa

BoicTpasa (1-3 MUHYTbI) reHepaunsa BapMaHTOB KBapTUporpadmm

Ha 45% sddekTnBHEE NCMONb3yeTCa Ha3eMHas naowanb 30aHMA

Ha 35% adhdekTuBHEE MCMONB3YIOTCH XKUJble naowanm

[ Sam Xypwan  Saneo Meponpusrs  Hosoctn Yoryrn + B e 2

PykoBoauTenb pa3paboTKu

Cepren KyauHosB
sergei.kudinov@itmo.ru

BapuaHTbl OMP

JTax

3akKa3uuk

MOC _
CTPOM
MHOOPM
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Open
pSe)ur(:e

Soika: 6ubnmoTeKka NPoOCTPaHCTBEHHO-CEMAHTUYECKOro aHa-
JIN3a TEKCTOBbIX AaHHbIX

MpenHasHadeHa ons oboralleHns LUmMpoBbiIX Moaesen ropoaoB AaHHbIMU, MOJTyYaeMbIMU U3
TEKCTOBbIX JaHHbIX LIMMPOBOro C/iefa ropoxXaH, a TakXKe 3a CUET pe3y/IbTaTOB BepHaKyndap-
HOW OLIeHKU KauecTBa ropOACKOW cpedbl.

KOHKYpPEHTHbIe NpenMyLLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

MeToabl onpenesieHnsa YyNnoOMMHAEMbIX MEeCT U UX FreoKOOMPOBaHUSA, HAbBOP KJlaccu-
dukatopoB n mopenen NER pna onpepeneHns dYHKUMOHANBHOMO COOepXaHud
coobLeHnm

3BneveHne 1 arperaumsa akToB U3 COLMarbHbIX Megma 6e3 OMONHUTEbHOrO
nporpaMMHoOro obecneyeHus

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

OueHka CyObeKTMBHOIO KayecTBa FrOPOACKOM cpefbl Ha OCHOBe
MHEHWNIN TOPOXKAH

Text vectorization

General 3 P (6]
Street > Dimension reduction YKOBOAUTEJIb Pa3paboTKun
ree 2
© ot
Lik  ————— Clusterization AnekcaHpp AHTOHOB
Building ® O @ @ Keywords extraction asa ntonov@itmo_ru
o J
46K MHALNATOP | eeeeeeeereceae
ORE'SO intensity °
duration —, Connections __~, g alization I
; EVENT | keywords generation III Mo
E o representative

texts
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YHusepcutetr MTMO

Open
I:’Saurce

Blocksnet: onbnnoTteka ceteBoro aHaansa v MogenmpoBaHUS
ans ypo6aHUCToB

MpenocTaBnaeT MHCTPYMEHTbl OJ19 CO30aHMA KBapTaslbHO-CETEeBOW Moaenn ropofa u
reHepaunm onTUMasbHbIX TPeBOBaHUM K ero pa3BuTUIO. [103BONAET OLUEHUTb METPUKU
rOPOACKOM CeTU, TaKMe Kak CBA3HOCTb U LEHTPasIbHOCTb, paccuyMTaTb NpeaocTaBneHmne
TWUMNOB YCJ/1YI Ha OCHOBE HOPMATUBHbIX TPEBOBaAHUM U MOJIYUYUTb ONTUMasIbHbIe TpeboBa-
HUSA 019 TeHepPasibHOro MJaHNPOBAHUA TEPPUTOPUN.

KOHKYpeHTHbIe NpeuMyLLecTBa

YHUMBepcanbHaa hopMa MHPOPMALIMOHHOM MOAEIN FroOpPOoaa Ha OCHOBE
OTKPbITbIX OaHHbIX

YyeT KOHKYPEHLMNU MEXAY MUTENAMU U YCITyramm

OnTMmn3aumsa MHHOPMaLIMOHHOW MOAENM FOPOAa Ha OCHOBE aNropUTMa OTXKMUra

PykoBoauTenb pa3paboTKu

TaTbaHa YypsakoBa
churyakovat@itmo.ru

MHnumatop

©000000000000000000000000000000000000000 o

V/iITMIO
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YHusepcutetr MTMO

MHTennekTyanbHasa areHTHass CUCTEMA NOAAEPIKKU
MPUHATUA peLLeHU No NMNJIaHUPOBaAHUIO MPOMbILLUIEHHbIX
O6usHec-npoLeccoB Ha ocHoBe BbAM

MpenHa3HadeHa onga onTUMM3auun MIaHUPOBAHUSA MPOMbILLEHHbIX BU3HEeC-MPOoLIEeCCOB Ha
OONbLUMX BPEMEHHbIX FTOPU3OHTAX B YC/IOBUAX HEOMPEOeeHHOCTU U HEMOIHOTbI JaHHbIX.
Mo3BoONgeT aBTOMAaTU3NPOBATL BCE LLArm oT aHasim3a CMeTHOM JOKYMEHTaLMM A0 BanaaLumm
CreHepUPOBaHHbIX NNaH-TPAadUKOB OIS PA3HbIX CTPATErnin peanmsaumm NpoeKTa, a TakxKe
BblJaBaTb PEKOMeHAaUUn Mo BbIGOPY TEXHOOMMIN MpoBeaeHus paboT.

1 noymonuarmo -

Q

. LaHHble 3aga4u

M AccucteHT £ MMapameTpbl NNaHWPOBaHUA

N v ID Hassanme ®u3.o6bem  Pecyposi /T JAnutenbrocTs  Havano Korey
1 w1 £ Pasorbl npoexta 10 pasior 0 22 10.12.24,00:00  01.01.25,00:00
11 1 ) GyDeHUe NMLEPHBIX CKEAKMH 25T 5 3 10.12.24,0000  13.12.24, 00:00
12 2 £ YcTaHoDKa B CKBAXMHEI CBal 18 wr 7 4 11.12.24,00:00  15.12.24, 00:00
13 3 £ MoHTax oronosHuKos 14wt 7 6 13.12.24,00:00  19.12.24, 00:00
14 4 42 MOHTaX POCTBEDKOB M ONOPHBIX KOHCTPYKUMA NOA NOPTANDI, 0nop... 4 wT 6 2 23.12.24,00:00  25.12.24,00:00
15 5 £ Céopxa onop/nopranos 2ur 7 4 1912240000 231224, 00:00
16 6 £ VYeraroska onop/nopTanos 2wt 7 1 27.12.24,0000 281224 00:00
17 7 4 Nomsecka npozona 200m 5 5 15.12.24,00:00  20.12.24, 00:00
18 8 £ MNonsecka rpo3o3alMTHOrG TpoCa 160m 4 1 29.12.24,0000  30.12.24, 00:00
19 9 £ Yknapka nonocesoro saseMneHus 24m 6 6 20.12.24,0000 26.12.24,00:00
110 10 {0 YknajKa SKTUBHOTO CONAHOTO 3338MNEHNA 35.6 wr 8 3 29.12.24,00:00  01.01.25,00:00
Oblee CBA3K
HanmenoBanmne
ANG 1 5
UTP (v HUUECKH NepCoHan 1 5
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ddbdeKTbl OT BHeApeHUs YIT

lNoBblleHne 3pDEKTUBHOCTM NnaHoB Ao 30% 8

CokpalleHre Tpyao3saTpaT No nNiaHnpoBaHuio B 16-20

Cucrema npoBepeHa Ha
pas

PaboTOCNOCOOHOCTL B
CBOEN KOHeYHon hopmMe
M B OXKMOAEMbIX YCTOBUSAX
aKCMnyaTaumm

KOHKYpPEeHTHbIe npeuMyLLecTBa

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

ABTOMaTU3aLMA NMpoLecca NIaHNpPoOBaHUS 3a CYET NMPUMEHEHUS MCKYCCTBEHHOIO
MHTeNNeKTa ond n3BJjiedeHMNA OrblTa N3 HAaKOIMJ1IeEHHbIX KOPMOPAaTUBHbIX OaHHbIX

BbiCcTpble MHTeNneKTyasbHble anropUTMbl MOCTPOEHUSA, OMTUMM3aALMM WU Banvaaumn
rniaH-rpadnkoB

OLeHKa XapaKTepUCTUK, KOTOPbIE BIIUSAOT KakK Ha UHOVBUAOYAsbHbIE, TAK U HA
KOJITeKTUBHbIE TPYAOBble DYHKLMMU

PykoBogutenb pa3padboTku

MHuymnatop

0000000000000 00000000000000000000000000 o

KaHonoaT TeXHMYeCcKnx Hayk AHHa KanmoXxHas
anna.kalyuzhnaya@itmo.ru
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YHusepcutetr MTMO

NHTenneKTyasibHbI UHCTPYMEHT Bbl6oOpa onTUManbHOMU
CTPYKTYPbI TeppUTOpUaNnbHO-pacnpeneneHHoro npon3soa-
CTBa 3a cyeT 3chdheKTUBHOIro pasMeLLeHUs U BHYTPeHHeNn on-
TUMM3ALMM NPON3BOACTBEHHbIX MOLLHOCTEN

MpepHa3HaveH ONa o60CHOBAHUA OMNTUMaNbHOW CTPYKTYPbl TEPPUTOPUANBbHO pacrnpene-
JIEHHOro MPOU3BOACTBA MYyTeEM KOMOWMHATOPHOM OMTUMU3ALUM BaAPUAHTOB pPasMeLleHUd
LIEXOB C OLEHKOW Pa3/IMYHbIX 3aTPAT: Ha BHYTPEHHIOK U BHELLHIO JIOTUCTUKY, NepCcoHar,
KarnuTasibHOEe CTPOUTENbCTBO. [M03BONAET NPOBOAUTb KOMMIEKCHYIO OLIEHKY PeLUeHunr no
Habopy NapaMeTPOoB: OT crieLumndUKaLMin MPOOYKLNMN 0O SIKOHOMUYECKMX NOKa3aTeNnen.

KOHKYpPEHTHbIe NpenMyLLecTBa

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

BO3MOXHOCTb MCMONBb30BaHNS B PEXMME KOHCTPYKTOPA CO MHOMECTBOM MOJSb30BaTENbCKNX
HacTpoeK

PykoBoauTenb pa3paboTku

-----------------------------------------

KaHompaT TeXHUYEeCKNX
Hayk Cepreu NBaHOB
svivanov@itmo.ru

3aKasuuk

BAJITUMCKMA

BEPET TR o
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Buonnorteka MeToaoB TPAHCMOPTHOU MapLUPyTU3aLUmnmn ons
3a[4a4 N1aHMPOBaHUSA OOCTABKU CBET/1bIX HePTENPOAYKTOB C
NnpUMeHeHneM rpadoBbIX HEMPOHHbIX CeTeun

MpenHa3HaveHa Anga 6bICTPOro COCTaBMeHUA PacnMCcaHUM 1 MapLLUPYTOB JOCTaBKU CBET/IbIX
HeMTEeNPOOYKTOB MeXAyY CKIagaMn U 3anpaBoOYHbIMU CTAHLIMAMU C YYETOM MPOrHO3a JOPOXK-
HOWM OBCTAHOBKU N UCYEePMNaHUA 3arnacoB Ha CTaHLMSX.

KOHKYpPEHTHblIe NpenMyLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

YCKOpeHUe pelleHnsa TPAHCNOPTHbLIX 3a4a4y 3a CYeT MCMOoNIb30BaHMA rpadoBbIX
HEMPOHHbIX ceTen

BO3MOXHOCTb UCMOMb30BaHMNSA B Ka4YeCcTBe MeTOAMYECKOro sapa g co3aaHus
Pa3/IMYHbIX NPUKIAAHbBIX PeLleHnin

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

MepeHoC Ha apyrue 3agaun TPAHCMOPTHOM NOMMCTUKM

» ‘:l,—l3Ulﬂﬂ o r Fhiarfiara Epitre
~ \_ 4, — Custom Path (Distance: 16.36 km)
—— Original Path (Distance: 15.10 km)

Ik
N [
Tl Por.t(a Gdnua)lt:é -
- i : s
Porta Sempiane P—‘ o /'— E

& £ orta Venezia,

PykoBoauTesnb pa3paboTku

KaHonpaT TeXHUYEeCKUx
Hayk Cepren MutaruH
mityagin@itmo.ru

” Quarto Cagn

Molinazzo

(€) OpenStreetMap contributors o S o

3 a Ka 3 l'I M K Initial graph Clustered graph Centroid graph

©000000000000000000000000000000000000000 o

(¥ CBEP

Formation of
centroid graph
|\ >
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YHusepcutetr MTMO

Open
I:’Snurce

SAMPO: dbperMBOpPK oNTUMM3aALMU NPOU3BOACTBEHHbIX NPO-
LLeCCOB B YCJ/IOBUAAX HeonpeaeseHHOCTU U HeNOJIHOTbI AaHHbIX

MpegHa3HaueH [ONs  aBToMaTuM3auMM  MNAHUPOBAHUS  MPOM3BOACTBEHHbLIX MPOLECCOB
C YYETOM cneundmnkim paboTbl B CITIOXKHbBIX YCTOBUSIX, B TOM YNCIE, KOMIMJIEKCHbIX MPOEKTOB MO
OOYCTPONCTBY MECTOPOXAEHNN HEdDTU M ra3a. Ha ocHoBe AaHHbIX 06 MCNONHUTENAX U rpade
PaboT NpPoeKTa C MOMOLUBID META3BPUCTUUECKUX aNITOPUTMOB CTpoATCsa [MapeTo-onTrManb-
Hbl€ MJ1aHbl C YYETOM pPa3HbIX KpUTepmeB (BPEMS, PeCYPChl, BOIKET).

KOHKYpEeHTHble NpenMyLlecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

BO3MOXXHOCTb aganTUPOBAaTb MJIaHbl K U3MEHALWMMCA BHELWHWUM YC/TOBUAM
N 3dDEeKTUBHO PaboTaTb B YC/IOBUAX OFrPaHUYEHHbIX PecypcoB

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CokpalleHVe BpeMeHN pa3paboTKy NNaHOB C MeCALEB 0 HECKOMbKUX OHeM

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

KOHTPOIMPYEMOCTb YCTONYMBOCTM MIAHOB MNP U3MEHEHUAX BHELLIHUX YCIOBUM

MapameTpbl NOCTPOEHHOrO pacnucaHus PyKOBOD,I/ITeﬂb pa3pa6OTKV|

ANrOpUTM NNaHNPOBaHNs 000000000000 000000000000000000000000000 o

MpoAOMKMTENbHOCTL BBINONHEHMS BCex paGoT B NnaHe: 204 aHeit

fenemaectnt v » KaHonpaT TEXHUYECKUX
Obujee YMCNO NCMONB30BAHHbIX Ha MPOEKTE PeCypPCoB: 54 eanHUL

ABTONOAGOP NapaMeTPOB reHeTUKN n
[uarpammafanta  [VarpamMma 3aHATOCTH PECYPCOB N0 AHAM  [lMarpamMma 3aHATOCTH Pecypcos No paboTam Ha y K €HUC H aCoOHOB
dnasonov@itmo.ru

20 S
Project tasks - Gant chart
BeposTHOCTL MyTaUM NopsAKa paGOT MHnumnartop
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Expert.HR - HTennekrTyanbHass cucteMa usmMmepeHus undpo-
BbIX Npodunen cCoTpyaHUKOB A1 YNpaBeHNa KaapoBbiMU
pUcKamMm

MpepHa3sHadeHa ona onTUMM3auMM rnogbopa M OLEHKU nepcoHana B HR 1 pekpyTuHre.
MpenocTaBnseT BO3MOXHOCTb aBTOMATUYECKOWN reHepaumm 3aaHnin ans BUOEONHTEPBbIO
N aHKETUPOBAHWSA, aHaANN3NPYET NoBedeHUe U JIMYHOCTHbIE XaPaKTePUCTUKN KaHONOATOB
Ha OCHOBE MYJIbTUMOOASIbHbIX OAaHHbIX. BbiaBisgeT npeaBeCcTHUKN BO3HUKHOBEHUSA Kaapo-
BbIX PUCKOB, onpenensdeT Nyt UX KOPPEKTUPOBKU 3a cyeT OoOyuyeHUda Wau yrpaBleHus
MNOJITHOMOUUAMU COTPYAHUKOB.

YcTaHoBUTE TpebyeMblit MPOLIEHT COOTBETCTBUS HaBbIKOB KaHAMAATOB

—

o 10 20 30 40 50 60 70 80 90 100

BapuaHTbl cocTaBa KOMaHAbl

CocTas koMaHpab! N21 ~

CocTaB KOMaHAbl N22 ~

c s

C6anacuposanHas komaaa Hec6anaHcu|

poBaHHas KoMaHaa
6e3 D-nunepa

DOoMKHOCTU NpoeKTa

Data Analyst (SQL, Python)

Qe DD e, s 4 Co
- VI:M Cg ‘y a »
KomaHAa 6e3 nuaepa oMaHpa




PelueHna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2024
AddheKTbl OT BHeapeHus YI'T
CokpallleHne BpeMeHU Ha NpoBegeHre 1 aHanms 8
BIA,EI,eOl/IHTepBMO B 9 pa3 | @& B 0§ B N B |

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CucremMa npoBepeHa Ha
ABTOMaTM3auUMAa CKPUHUHIA Ha BonblUnx 6asax, oT PaboTOCNOCOBHOCTL B

1000 pe3tome CBOEN KOHeYHon hopMe
N B OXXMNOAEMbIX YCTOBUSAX

SKCrnyataunm
Mensenes AHaTONKMKW
. i KOHKYpEeHTHblIe npenMyLlecTBa
purnaweHue 900000000000 00000000000000000000000000000000000000000000000000000000000000000000000OCC
oTNpasneHo

ABTOMaATUYECKUMN aHaNM3 COOTBETCTBUA KaHauaaTa
OOJIKHOCTM Ha OCHOBeE pe3toMe

Pyt feHepauns BONPOCOB AJ19 BUOEOUHTEPBbLIO Ha OCHOBE
3apaboTHaa nnara OMNCaHNA BaKaHCUIN U pe3|'OMe

OueHKa XapaKTepUCTUK, KOTOpble BMAKOT Kak Ha
NHOMBUAOYyasibHble, TaK N HA KOJINIeKTUBHbIE TPYOOBbIE
MhyHKLNN

78 %
CooTBeTcTBue

OOJDKHOCTH

YTBEpAWTL Ha AOMMHOCTD '@

PykoBoguTesib pa3padboTku

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000

MHuymnatop

©000000000000000000000000000000000000000 o

KaHonoaT TeXHMYECKMX HaykK AHacTacusa JlaylwKUHa
aalaushkina@itmo.ru
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YHusepcutetr MTMO

CucrteMa oueHKM obecrneyeHHOCTU NPOMBbILLNEHHbIX npea-
npuaTtum Poccumckon depepauunuv TpyaoBbiIMMU pecypcamm

MpenHa3HadeHa 019 OOBbEKTUBHOM OLEHKW Halnuusa OOCTYMHbIX KAagpoB O/ OpraHu-
3aUMM  HOBbIX TMPOW3BOACTB Ha 33adaHHOWM TeppuUTopuK, ornpeaeneHns BO3MOXXKHOCTU
YMNPaBNeHns MuUrpaumer KagpoB, B TOM UUC/IE C YUYETOM TPAHCMOPTHOM OOCTYMHOCTU,
BbIAB/IEHWS YCIOBUM, CMOCOBCTBYIOLLMX YCTOMUYMBOCTU KaOpOBOro rnoTeHumana npeanpusa-
Tna (6bITOBbIE YCIOBUSA, TOMUCTUKA). NprMeHMMa 019 NOAOEPMKKU NPUHATUS PELLEHNIN KaK B
4aCTW CO30aHUA HOBbIX, TaK U MOJEPHU3ALMN CYLLLECTBYIOLLMX MPOU3BOACTB.

SV} | 1ucbpoBas nnaTdopMa «TPYAOBbIE Pecypchid

300 km
w Cnon x g dopmaLus
i 4 Ha6op “OueHKa NoTeHLuana ropofa” ycrewHo 3arpyskeH pmMaLy
0= v © OueHKa TPYAOBbIX PecypcoB 0]
-0 ) = =
[_ © MurpaumnoHHble CBA3n Benuknii Hosropoa
| © CBos BbI6OPKa, NOTEHLMaNbHbIE
WHdopmaumnsa CneuuanucTbl
BbINYCKHMKM 1 OTKPbITbIE pesiome
v © MurpauponHbie u o OLueHKa noTeHymana 0.89
arnomMepaunoHHble CBA3U Kareropus ropopa KpynHblii ropop,
Saint
© MurpauuoHHble Ceasmn Petersburg o

Hacenehnve 283.469
l © CBA3n Mex [y BblGpaHHbIM
ropoaom v apyrummn . WHTerpanbHbiit UHAEKC
HaceneHHbIMU NyHKTaMu \ KauecTBa ropofCKoii cpefibl

© HaceneHHble NyHKTbI, YXunbe u npuneraowme

OTHeCeHHbIE K arnomepaLum \ npocTpaHcTBa
BbI6paHHOro ropoaa
P P P YNN4HO-AOPOXHasA ceTb
v © OueHKa noTeHunana ropoaa ] ®-. OseneHeHHble
(nepecuet)

npocTpaHcTBa

| © CsoicTBa ropoga

. / O6wecTeeHHO-AenoBas
| © CeAsn Mexpay Bbl6paHHbIM ’/’/ MHGPacTpyKTypa n
ropoAoM 1 ApYruMm //// ® npuneraiouMe NPOCTPHCTEA
HacesneHHbIMU NyHKTaMn //./ ®
'/ CouuanbHo-A0CTyNHan
MHGPaCTPyKTypa n
@ npuneraiouve

NpoCTpaHCcTBa

MurpaumoHHble cBsisn




PeweHnsa B 061aCTU UCKYCCTBEHHOTO UHTENIIEKTA . . - . . o o o oottt ot e 2024
AddeKkTbl OT BHegpeHUus YIT
CHMXKEHMEe «TeKyukn Kagpo» Ha 10-40% (B 3aBUCUMO- 6
CTW OT OTPAC/IN N PermoHa WS TSNS =

EETEYR TOSmE -
OnTnMM3aumMsa pacxoooB Ha yaepP»KaHUe COTPYAHUKOB CTPpUPOBaHa B YC/IOBUSX,

no 10% O61N3KNX K peasbHbIM

KOHKYpEeHTHbIe NpenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CpaBHeHMe NoTeHUMaNna PasBUTUSA Pa3HbIX NPeanpPuUaTUin, ucxona U3 OCTYMHO-
CTU KaOpOBbIX PecypcoB

MHOroypoBHeBas Moaesib KafpoBOro noteHumana (rocygapcTBo - PErnoH - ropon)

YyeT Kak OOBbEKTUBHbBIX, TaK U CYOBEKTUBHbLIX (DaKTOPOB MUTrpaLmnmn
TPYAOBbIX PECYypCOoB

PykoBoguTtenb pa3padboTKu MHuumaTop

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000 0000000000000 00000000000000000000000000 o

G

KaHonpaT TexHnyecknx Hayk Cepren MutaruH
mityagin@itmo.ru

51



YruBepcuteT UTMO  _ L oo

CucteMa NpPoOrHo3mpoBaHUA NOTPE6HOCTU B NepCcoHasie Ha
OCHOBEe A0JITOCPOYHOMN NMPOrpaMmbl Pa3BUTUSA KOMMNaHUU

MpeoHa3HayeHa A9 BbICOKOYPOBHEBOIrO MOAEINPOBAHUSA NPOM3BOACTBA C LIESIbIO BbIXOda
Ha KagpoBoOe obecrneyeHre KOMMaHuM C getanm3aumen 0o YPOBHS OTAESIbHbIX MO3ULUK U
npodeccuoHanbHbIX Pofier NPOU3BOACTBEHHOrO 6/10Ka/uexa/ydacTtka. MeToomka pacue-
TOB OCHOBaHa Ha MPOrHO3MPOBaHUM OOBEMOB MPOM3BOACTBA U HEOOXOAMMOro As1a 3TOro
KaOpoOBOro pecypca C UCMOSIb30BaHMEM MEeTOAOB PErpecCMOHHOro aHanmsa, 6anaHCcoBbIX
3KOHOMUMYECKNX MOJeNen, MapKOBCKUX Lienen n Teopumn rpados.

OBecneqeHne TPYAOBBIMK PECypcaMm Auxammka OT

KONM4ECTEO COTRYAHKDE KOTOPOE HYKHO

McTOYHUKKM
!
Cuemapun Nporko3 CueHapun
OaHHbIX MU oeery | paciera !
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"
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o Excel P : 1
e ‘ i
e !
L |
ngpasacrern 1 Pacuer nporvoza ®OT
CuenapHoe yeenuuenneoBbemon !
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|
!
!
!
!
!

ot
BYART HAATE NI ECTECTBENHHOM
ety B L paseATAN CoBLITW 1 CLeHapYX i i
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PeweHnsa B 061aCTU UCKYCCTBEHHOTO UHTENIIEKTA . . - . . o o o oottt ot e 2024

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

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

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

OIN3KNX K peasibHbIM

KOHKYpEHTHbIe NpenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

CKBO3HOE MOaeNIMpoBaHMeE NpoLEeCcCoOB pa3HOro Macwrtaba
YyeT oCOBEHHOCTEN OpraHM3aumm NPOn3BOACTBA B KOHKPETHOM KOMMaHUn

VIcnonb3oBaHMe Kak BHYTPEHHUX OaHHbIX KOMMaHWK, TaK U PErmoHanibHOM coLmanb-
HO-3KOHOMMYECKOM N aeMorpadmnyeckom CTaTUCTUKN

PykoBopgutenb pa3padboTku

MHunuymnatop

0000000000000 00000000000000000000000000 o

KaHgonpaT TexHunuyeckmnx Hayk Cepren MBaHoB
svivanov@itmo.ru

2 nwnum
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YHusepcutetr MTMO

Open
I:’Saurce

OceanAl: 6unbnmoTeka HTeNNeKTyasibHOn OLUEeHKU JIMYHOCT-
HbIX KaQyecTB

MpenHa3HavyeHa ansa pa3paboTKu NpukagHbix cucteM VN, ncnonb3yowwmx anropuTMbl UH-
TEeNNeKTyaNIbHOro aHaM3a NoBEeAEHMS Ye/TOBEKA HA OCHOBE €ro MyJibTUMOAA IbHbIX AAHHbIX
018 aBTOMATUYECKOrO OLEHMBAHUSA YPOBHSA OTAEbHbIX MEePCOHASIbHbIX KQuYeCTB JIMYHOCTW.
OueHunBatotca: OTkpbITOCTh onbiTy (Openness), JobpocoBecTHOCTb (Conscientiousness),
IkcTpaBepcua (Extraversion), JobpoxenaTtenbHocTb (Agreeableness), OMouMoOHanbHasa
ctabunbHocTb (Non-Neuroticism).

KOHKYpPEHTHble NpenMyLLLecTBa

Ncnonb3oBaHMe MynbTUMOAAIbHbIX AaHHbIX (ayano, BUOEO, TEKCT)

BO3MO>XHOCTb MCNOb30BaHUSA ANA yYeTa adPEeKTUBHbLIX COCTOSHUMN

ANTOPUTMbI MOTYT BbITb aAANTUPOBAHbI AN PA3/IMUYHbLIX MPOMeccMoHanbHbIXx o6nacTemn

Sl e o w DYKoRoMmenkpaspacoTi |
[ L : : analysis module Loross :‘ responsibilities 1 : result
| L e el R JJOKTOP TEXHUYECKUX HAaYK
P = Anekcen Kapnos
karpov@itmo.ru
"""""" MHuymnatop

©000000000000000000000000000000000000000 o
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Cucrembl U

o1 KOMNbIOTEPHOro
3peHuUs

U POOOTOTEXHUKWN



YHusepcutetr MTMO

UHCTpYMeHTanbHasa naaTtdopMa co3oaHuUAa KOMMIEKCOB
MaLLMHHOIro oobyyeHust rnyo6oKUX HENPOHHbIX CeTen
KOMMbIOTEPHOro 3peHusa pnsa brnJjiA

[NpenHa3sHayveHa onsa nogaep»XKu NoJIHOro LMKa Co3aaHus n obyyeHmnss CUCTEM KOMMbOTEpP-
HOroO 3peHna ana coBpeMeHHbIX BIJ1A, BKto4as NOAroTOBKY U pPa3MeTKy OaHHbIX, OOOCHO-
BaHME apXUTEKTYPbl Moaenn, obyyeHne, Banngaumto, a TakxKe co3gaHme pasinyHbIX CUCTEM
yrpaBneHna uenesow Harpyskom BINJTA. MoXeT MCMoNb30BaTbCA OTPACNEBbIMMU Cneumanm-
CcTaMu ona poodbyyeHusa n agantaumm cuctem N BIMNJTA B xope akcnnyaTtaumun.




PelueHna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

AddekTbl OT BHeapeHus YIT

CokpallueHmne BpeMeHM pa3paboTkn 1 odbyyeHuns 4
CUCTEM KOMMbIOTEPHOrO 3peHud B 7-14 pa3 I ——

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

KOMMOHEHTbI Ms1IaTopMbl
[ToBbILLEHME YCTOMYMBOCTU PaboTbl CUCTEM MakKeTUPOBaHbl U MpoBe-

KOMMbIOTEPHOro 3peHunsa Ha 10-15% peHbl B J1abopaToOpPHbIX

YCJTOBUSX (pa3paboTKa
npopomkaeTca B 2025)

KOHKYpPEHTHbIe NpenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

ABTOMaTM4YeCcKoe NOPTUPOBaAHME MOAeNlen KOMMbIOTEPHOIO 3pEeHNS Ha pPa3Hble
APXUTEKTYPbI BOPTOBLIX BblUMCINTENEN

Bannpauma Ha CUHTETUYECKUX [OaHHbIX, MOKPbIBAOLWMX pPa3fInyHble cCcLeHapumn
akcnnyataumm BrJ1A

BO3MOXXHOCTb MCNONb30BaHMS OTPAC/IEBLIM CNeELMANIMCTOM 6€3 HaBbIKOB
nporpaMmmMmnpoBaHMA

PykoBoautenb pa3paboTku MHuumaTop
[OKTOp TexHN4Yecknx Hayk AnekcaHpp byxaHoBcKum @ rp—
avbukhanovskii@itmo.ru ANE -IEPOHUJTALIT
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YruBepcuteT UTMO  _ L oo

SMILE.CV - cpepa ana obyyeHuUs oTpacsieBbiX CUCTEM
KOMMNbIOTEPHOIo 3peHus

MNpenHa3HayeHa ana aBToMaTM3aumMm co3gaHna n 0ByYeHUs CUCTEM KOMMbIOTEPHOro 3peHnda
B PAa3/IMYHbIX OTPACNAX 3a CUYET UCMONb30BaHMSA low-code NporpaMMmMpPOBaHnNS 1 TUNOBbIX
wabnoHoB. MpenocTtaBnaeTca B hopme 06/1a4HOro CepPBUCA, YTO NO3BOISET AEMOKPATU3U-
poBaTb MPOoLLEecC pa3paboTkn, obecneuntb TpedbyeMble PYHKLUMOHANbHbIE XapPaKTEPUCTUKN
CUCTEM KOMMbIOTEPHOIrO 3PEHMNA Ha OrPAHNYEHHbIX BbIYUCIUTENBHbBIX Pecypcax 3a CYeT CO3-
OAHUSA KOMMO3UTHbIX MOAENeN MALLMHHOIO 3peHNa MeToAaMM aBTOMATUYECKOro MaLLMHHOIO
OBYyYEHNA CO CXKATUEM U ONTUMM3ALMEN NOA KOHEYHble YCTPOWCTBA, NPeaoCTaBUTb JOCTYM
K Crneumanm3npoBaHHbIM BblUNCINTENBbHBIM PecypcaM C BO3MOXHOCTbKO MOPU30OHTASIbHOro
MacLUTabnpoOBaHUS.

npe,ﬂ,CKESBHHbIe KOHTPO/bHbIE TOYKH X
[ MpoBoaHuK ) All Datasets : Combined and predicted : combine-img_1_0-img-1-1.png
3 Ssource photo1 () Image rendering ‘) Image statistical plot
= sour g_1_0.png -
= s '
g e
El e
=] source-img_1_4png

» (3 Source photo 2
~ £33 Combined and predicted

combine-i
combine-
combine-i
combine
combine
combir

combine

combine-img_1_1-img-1-2png Image statistical plot

(NN R RN NN N INE] ()




PelueHna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

AddeKTbl OT BHeApPeHUs YI'T
CokpalleHne UmkKna pa3paboTKn Mogenem KoMnbloTep- 4
HOrO 3PEeHUd He MeHee 5 pa3 - ——

B e [ e R e
BO3MOXHOCTb CxxaTnsa oby4deHHbIX Mogenein go 10 pa3 MaKeTUPOBaHbl M MpoBe-
c notepen 0o 10% TOYHOCTU Ha LieNeBbIX CLLeHapuax peHbl B NabopaTopHbIX

YCJTOBUAX (pa3paboTKka
npoposmkaeTca B 2025)

KOHKYpPEeHTHbIe NpenMyLLecTBa

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

YyeT MHDOPMAaLMOHHOIo (HOBOCTHOIO) hOHAa, pekslaMbl M MAKPO3IKOHOMUNYECKOTO
KOHTEKCTa

CoxpaHeHne paboTOCNOCOBHOCTU MPU PE3IKNX NBMEHEHUAX CUTYaALUM (KPU3UCbI)

PykoBoauTtenb pa3paboTKu MHnumaTop

KaHgonpaT TexHuuyeckmnx Hayk Cepren MBaHoB
svivanov@itmo.ru I'II'IATCDOPMA HT“
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Open
pSource

ODRS: AutoML-dbpenMBoOpK A4 3aaay pacrno3HaBaHUA
OObEKTOB

ObecneymBaeT aBTOMATUYECKUIM BbIOOP Moaenenm rnybokoro odbyyeHmnsa n popmmpoBa-
HVE KOHBEMEPOB MALLMHHOIO OBy4YeHUs Nog KOHKPETHYIO 3a4advy pacno3HaBaHUsa 00b-
eKTOB. [NpenocTaBnaeT He TONIbKO peKkoMeHaauuMm no BbiIbopy Moaenemn pacno3HaBaHUS
OOBEKTOB, HO M MO3BONIAET OOy4YaTb NPEa/IOXKEHHbIE MOAEIN HEMOCPEACTBEHHO BHYTPU
dbpenMBOpPKa Yepes yoobHoe API.

KOHKYpeHTHbIe NpeuMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

MNop6op ML-Mogen Ha OCHOBE 3ahMKCUMPOBAHHOIO OMbITa MpeablayLLMX MccnegoBaHnin

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

AkTyanminmpyemas 6asa 3HaHWIM Ha OCHOBE JIUTEPATYPHbIX MCTOYHUKOB

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

OTKPbITbIN KOA, UMMAEMEHTUPYEMbIN B NPUKIaOHbIE CUCTEMBbI NI

®peiimeopk ODRS PykoBoguTesnb pa3paboTku
e [ [IOKTOP TEXHUYECKUX HaYK
1g mie 8 amom Anekceun [lyxaHoB

S 5| Habop sammbix u . s

ce HOHPUrypaLA .

dukhanov@itmo.ru

! !

MNpeobpa3osaHme CBOMCTB BXOAHbIX NapameTpos 8
Mmaccus

MHnumnatop

©000000000000000000000000000000000000000 o

1 l RecommendationEngine(HaGop AaHHbix, Moaenb) ]

ChucoK pexomenaaumii

N | I/ITMO
: LIRS

OlieHKa MeTpHK 0ByHeHHO MoAe/H
saaresearch.github.io github.com/saaresearch/ODRS

3 l Evaluation(Mogens) ‘




PeweHnsa B 061aCTU UCKYCCTBEHHOTO UHTENIIEKTA . . - . . o o o oottt ot e 2024

Open
I:’Source

ROSTOK: 6ubsimoTeKka reHepaTtMBHOro Am3amHa
POOOTOTEXHNUECKUX CUCTEM

MpenHa3HavyeHa Os reHepaTUBHOIO AM3aNHa MEeXaTPOHHbIX M POBOTOTEXHUYECKUX CU-
CTeM Pa3/IMYHOro HasHauyeHuda. PeanusyeT airoOpPmUTM aBTOMATUUYECKOro NMpoOeKTUpPOoBa-
HWN4, BKIIOYAa MCXOOHOE OonncaHme MexaHmn3Ma B Buae rpada, 3agaHne BHELLHeW cpeabl,
MOOe/IMPOBaHME CreHepUpPoOBaHHbIX MEXAaHU3MOB M MOUCKA HaWNy4dllero BO3MOXHOTO

an3anHa.

KOHKYpPEHTHbIe NpenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

FeHepauus TONbKO (PU3NYECKM BO3MOXKHbBIX KOHCTRYKLINM

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

BbicTpoe pelwleHMe 3agayMm MHOronapaMeTpuyeckorm OnTUMM3auMM 3a cueT
3P PEKTUBHBIX rPadOBbIX aNTTOPUTMOB

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

KoanzanH dhyHKUMN POBOTOTEXHUUYECKOM CUCTEMbI U €€ MeXaTPOHHOM
MHMDPACTPYKTYPbI

PykoBoauTenb pa3paboTKu

Ot
[LT e JIOKTOP TEXHNYECKUX HayK
@ rEoe X OS O Ceprei Kono6uH

s.kolyubin@itmo.ru

MHnumatop

©000000000000000000000000000000000000000 o
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PeKoMeHAaaTesN1bHble
CUCTeMbl
ana oMsHeca



PeweHnsa B 061aCTU UCKYCCTBEHHOTO UHTENIIEKTA . . - . . o o o oottt ot e 2024

SMILE.RS: MHCTpyMeHTanbHaa cpena ans cosgaHus
U aHaIn3a NyOsINYHbIX PpeKOMeHaaTesIbHbIX CEePBUCOB

MpenHa3HadeHa onga 6bICTPOro NPOTOTUMMPOBAHUS, PA3PAOOTKN N TECTUPOBAHNS MAaCCOBbIX
PEeKOMeHOAaTENbHbIX CEePBUCOB. [103BONIAET YCKOPUTL MPOLECcC BBOOA PEKOMEHOATEsbHbIX
CepBUCOB B 3KCMJTyaTaLMio 3@ CUET UX NpefodbyyeHns, ornepaTnBHOro nepeodbyyeHuns 1 rnpo-
BEPKWN Ha OCHOBE CUHTETUYECKUX MOBEOEHUYECKMX OaHHbIX aBaTaPOB MNOJIb30BaTEsNelN.

PexkoMeHgaumin NaHHsie 3arpy#eHHsIe Mogeni OnucaHue Baseline ” 3anycTutb rpad

MpenckasaHHble KOHTPOJbHbIE TOUKK

All Datasets : Combined and predicted : combine-img_1_o-img-1-1.png

@ onvua @ rpadwku D PekomMeHgaLmi

SR PSR

Monbzoearenn | 1101

O6beKTbl M3 06y4aloLLei BbiIGoOpKU MpepackasaHHbie 06beKTbl (Mo peiTUHry) MeTpukM KauecTsa

(FiepauEE) (R E0)
Pycckuia Tepmunatop (198g) Batmen 1 PobuH (1997) (5.4) Test data T ——_——
BatMen n Xapnu KeuHH (20.. TepmunaTtop 3 (BoccTa... (5.4) B T

Hasan 8 6yayuwee (1985) TepMUHATOP reHesnc (2. (5.4) e s

WMeaH Bacunbesny MeHseT... Mupatsl Kapubckoro M. (5.3) 001

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

BarTmen HaBcerpa (1995) XpoHukn HapHuu: Mok... (5.2)

XpOHWKKM HapHWK, NpUHLL. MupaTtbl Kapubekoro M. (5.2)

BaTMen: Macka DaHTasMma... XDoHWKM HapHuu: Nee... (r.2)




YHusepcutetr MTMO

AddheKTbl OT BHegpeHus YI'T
CokpalleHne BpeMeHU pa3padboTKM n obyyeHunsa 4
peKoOMeHOaTebHbIX CEPBUCOB B 2-4 pa3a S ——

KOMMOHEHTbI MnsiaTopMbl
CokpalleHre BpeMeHU XOnogHoro crapta ot 30% MaKeTUPOBaHbl U MpoBe-

peHbl B JlabopaTOpPHbIX
yCJTOBUAX (pa3paboTka
npoposixxaetca B 2025)

KOHKYpeHTHbIe NpenMyLLecTBa

MHOXeCTBO BCTPOEHHbIX MOAenen n airopmuTMOB KOMMbIOTEPHOIO 3peHns

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

CnMynaTop nob30BaTeNIbCKOro NoBeAEHMA B PA3JIMUYHBIX SKOHOMUYECKUX YCITOBUSAX

PykoBoauTenb pa3paboTKu NHuumaTop

KaHompaT TexHuuyecknx Hayk Cepren MBaHoB
svivanov@itmo.ru I'Il'IATCDOPMA HT“



PelueHna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

ANT-Farm: dopenMBOpK MHOroMacLUTabHOro
NMPOrHO3upoBaHUA (PMHAHCOBOIO NOBEAEHUNA HacelIeHns

NpenHa3HavyeHa ons MoaennpoBaHMA MPOLLECCOB NOBEOEHUYECKOW 3KOHOMUKM Ha nonynsa-
LIMOHHOM (panoH, ropod, PErMoH) U MHOMBUAOYAbHOM YPOBHSAX B PA3/IMYHbIX MAKPOIKOHO-
MUYECKNX CUTYALIMAX, BKIOUYAA KPU3UCHI, CMPOBOLMPOBAHHbIE BHELLUHUMU U BHYTPEHHVMM
hakTOpamu.

s | === survival real

— Survival simulated
Socialization real
Socialization simulated

=== Self-realization real

— Self-realization simulated

Total expenses (min. RUB)
F
|

T T T T
2022-02 2022-03 2022-04 2022-05 2022-06 2022-07
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YHusepcutetr MTMO

AddekTbl OT BHeapeHus

BO3MOXHOCTb NPOrHO3MPOBaHNA NOTPEOUTENBCKOIrO
noBeaeHua B KPU3NCHbIX CUTyaumax Ha 5-14 oHen

lNoBbileHWe KoHBepcumn Ha 10-18% 3a cueT MHOMBUAOYA-
nn3aumm dMHAHCOBbIX CEPBUCOB

Survival phase trajectory t-SNE illustrated

YIT

6

CuncrteMa npoaeMoH-
CTPUPOBaHa B YC/IOBUSIX,
ONIN3KNX K peasnbHbIM (Ha
npumepe CaHkT-lNeTep-
oypra)

KOHKYpeHTHbIe NpeuMyLLecTBa

2018 ©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000
201

019
2020 A
2021

2022

«YMHaa» Mogesib NnoTpebutensa ¢ HacTpanBaeMbIMU
MHOBUNOYaJIbHbIMUN XapPaKTepPUCTUKaMWU On4d

T s
3y EB" .> KOHKpPEeTHbIX KaTeropmum HacesleHNsa U ropoaos
! Crin ; e g
A ViR ¥ % (pervnoHos)
022-6-30 5 9 F,
ZA“;‘ g CRR Y &
'/ ,gme-}:a ogs 's:‘lg }Jn
Wy ;%‘ f;@ 3 YyeT nHpopmMayumMoHHoro (HOBOCTHOro) oHa, pekna-
b tgf,g i Xl Mbl 1 MAKPO3KOHOMMNYECKOIO KOHTEKCTA
‘“ ," ‘. ) “ﬁ:”:,.zomn

<
s
e ot 0300

" an
0220908

HUAX cuTyauumn (KpU3nchbl)

PykoBoauTenb pa3paboTku

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000

AHTOH KoBaHueB
ankovantcev@itmo.ru

CoxpaHeHne paboTOCMOCOOHOCTU MPU PE3KNX N3MEHEe-

MHnumatop

000000000000 000000000000000000000000000 o
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PelueHna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

Open
pScwrce

Sim4Rec: 6udbnnoTteka reHepaTtusHoro M pna ooyyeHus
pekoMeHaaTeNbHbIX CUCTEM

NMpengHa3sHayeHa Ang Co30aHUs CUHTETUYECKUX MAaCCUBOB OAaHHbIX, UMUTUPYHOLWMX MNO-
BedeHMe YYaCTHUKOB MpPOoLUeccoB npepocTtaBneHuna ycnyr (KamMeHToB 6aHKOB, TOPro-
BbIX MIOLWAO0K, Chepbl MUTaHUA, chepbl pa3BedYeHnn) ona odydyeHna, TeCTUPOBAHMNA U
CPpaBHEHUS KaYeCTBa PeKOMeHaaTeNbHbIX CUCTEM.

KOHKYpPEHTHblIe NpenMyLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

MopoenupoBaHMe WHOUBUOYASIbBHOrO OTK/IMKA MOJIb30BaTesNd, UCXOOA U3 ero couualnb-
HO-OEMOrpamUYeCcKON XapaKTePUCTUKN U SKOHOMUYECKOM CUTYaLINU

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

[MpocTaa aganTauusa ons PAa3/INYHbIX MEXaHM3MOB B3aMMOOENCTBUA MoJsib3oBaTeNlen ¢
pekoMeHaaTes/lbHbIMU CUCTEMaMU

MPOrHo3 n3mMeHeHuns noBeaeHnd nosb3oBaTesien, B T.U. B KPUN3UCHbIX CUTYaUUAX
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PykoBoauTenb pa3paboTKu

®0c0cc00c00000000000000000000000000000000 o

AHTOH JlbICEHKO
blinkop@itmo.ru

MHuymnatop

©000000000000000000000000000000000000000 o

(¥ CBEP
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ITMO.HACK 2.0: nnatdopmMa psig opraHusaumm n nposepe-
HUA XaKaToOHOB B chepe N

MpenHa3HavyeHa 019 aBTOMaTM3aLMM OPraHU3aLMOHHbIX M TEXHOTOMMUYECKMX MPOLLEeCCOB Mpu
MPoBeOeHUN XaKaTOHOB B 061acTu VN 1 CMeXHbIX UMMPOBbLIX TEXHOMOMMIN, BKItoYasa opra-
HMU3ALMIO KOMaHA, JOCTYM K AaHHbIM, MICMOJIb3OBAHME BbIYNCINTESbHbBIX PECYPCOB, yrpaBe-
HMe PaboToN C 3adavyaMu, OLIEHKY KauecTBa pe3ysibTaTa U PaHXMPOBaHME YYaCTHUKOB MO
PA3/IMYHBIM KPUTEPUAM.

Lincbposan chapmakonori ¢

Mosa komaHpa e
KomaHnpa 3anABKuK

Ha3sBaHue komaHAbI

KanutaH AgmuHucTpaTtop

Onwucaxne KomaHabl
DevOps

Q. 89992134039
< 123

222 MonAa KomaHaa

@ Kowmanpa B nonckax yyactHukos. Hactpoutb

@ Y4acTHUKM + Mpurnacutb
Enusasera JluTueHOBa Ipuropuit Benbkos
Q. 89992134039 Qu +79995376443
<] 123 <¢] agsdags
[ Moapo6Hee ] [ Moppo6Hee
Codumn Mpuropbesa

Q. 89992134039
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AddeKkTbl OT BHegpeHUs YIT
CHMXeHne TpyaooeMKOCTM OpraHm3aumm XxakaToHa Ha 9

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Bo3aMoxxHocTb oxBaTa go 2000 Cncrema ncnonb3syercs
A YHlElE Al el ONa peleHnsa peasibHblIX
OOHOBPEMEHHO

33434 KOHeYHbIX noTpe-
outenen

KOHKYpeHTHbIe NpenMyLLecTBa

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000

€D Mooaoxenme pouenn HedopManbHasa aBToMaTU4yecKkas NpoBepKa pe3yib-
TAaTOB pelweHnsa 3aaad (BKYas TPEKUHI npoLuecca
Ha npoBepke peLlJeHI/Iﬂ)
PeweHue ot komaHabl 1
s ompam15.06.2028 BO3MOXHOCTb KacTOMM3aLUMKM ON9 Pa3/IMYHbIX OTpac-
E NieBbIX 3a4a4 1 opM npoBeaeHMa (XakaToH, OJIMMMNN-
Moapothee afa, COpeBHOBaHME, KOHKYPC, U Mp.)

BbicTpoe npototTunupoBaHue pelleHnn  (baseline)
C nomoLubro AutoML

PykoBopgutenb pa3padboTku

NHnumnatop

0000000000000 00000000000000000000000000 o

V/ITMO

MepyepT HypbileBa
mknurysheva@itmo.ru
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PelueHna B 06n1acT UICKYCCTBEHHOIO MHTENIeKTa

ILMS: nnatdopMa-nosiuroH ans npakTMKo-opueHTUpPoBaHHO-
ro obyyeHust B 06s51acty LcpoBbIX TEXHOJIOMMU C UCMOSIb3O-
BaHUeM npuknagHoro MO u undpoBbiX ABOMHUKOB

MpenHa3HayeHa ong opraHm3aumm yyebHOoro npouecca B ANCUMMNIMHAX C aKTUBHbBIM Mpw-
MEeHeHMeM UM POoBbIX TeXHONOrMIN. No3BONSAET OopraHn3oBaTb TeopeTnyeckoe obyueHre B
dopmMaTe «MnepeBepHYTOro Kiaccay», PoKyCUMPYACh Ha TabopPaTOPHbIX M MPAKTUYECKNX pa-
BoTax, KOTOPbIE BbINOHATCA HEMNOCPEACTBEHHO B MHXXEHEPHbIX MakeTax, oTpacsesom MO
N UMDPOBLIX OBOMHUMKAX OOBLEKTOB M CUCTEM peanibHOro mmpa. ObecneumBaeT KOHTPOJSb
nporpecca oby4YeHus, MPOMEXXYTOUHYHO 1 UTOFOBYHO OLEHKY 3HAHWW C MPUMEHEHNEM TEXHO-
normm .

E O6pa3oBartenbHana nnarcgopma

MpuKnaaHble 3aa4u reoMexaHuKu
npu 6ypeHny u paspaboTke

MECTOPOXAEHNA
®

®
12. Kputepum o6pasoBaHus 13. O6wme cBeaeHus o
TpewwmH asTol Pl NOCTPOEHUN reoMexaHU4eckmx

mopeneun

OcHoBbl paboTbl B
) reoMexaHu4ecKoM cumynsTope
«PH-CUrMA»

@ 5/20 @ 0/5

4. MNpumepbl paboTbl C
MHCTPyMEeHTaMu

3. Pacuet ycToi4mBocTH
CTBO/NA CKBaXXUHbI &

OcHOBbI rMapaBnn4YecKkoro paspbisa
nnacra
@ 0/0 @ 0/0

OcHOBbI paboTbl B
reoMexaHu4eckoM CUMynsTope
«PH-CUT'MA»

o v @

1. BBOAHbI ypoK 2. OCHOBHbI€ UHCTPYMEHTbI

OcHoBbI rMapasnivyeckoro paspbisa
nnacra
o o @

2. MNopsapoK NOAroTOBKM U
npoBeaexus P

1. 'wppaBnuyeckuii paspbis
nnacta

Co3apaHue gusaiiHa B cUMynaTope
PN «PH-TPUA»
@ 0/3 @ 0/0
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AddhekTbl OT BHeapeHus YIT
CokpalleHune Tpyao3aTpaT Ha NOAroTOBKY UHMpa- 8
CTPYKTYPbl 06yueHunda B 8-12 pa3 RN N NN W — — Y=
lNo3Bongaer yBennunTb 06beM yUebHbIX rpynn go 3 pas S;C;%MoaTg?roléBcegg:gcm
6e3 noTepmn KayecTBa obyyeHmnd P

B CBOEN KOHEeYHOoW hopme
N B OXKMOAEMbIX YCNOBUSAX
aKcnayaTaumm

KOHKYpEeHTHbIe NpenMyLiecTea

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

BeclwoBHasa MHTerpauusa ¢ OTKPbITbIM U NponpueTapHbiM MO ana obyyeHuns
C NPO3PAYHbIM KOHTPOJIEM JTINLLEH3UNM

NMonMmeHeHmne N gna reHepaumnm 3agaHnim, OUueHKK nporpecca obyyeHns
N KOPPEKTUPOBKN 0O6Pa30BaATENBHON TPAEKTOPUN

O6nayHaa Mmogesnb goctyna K MO gng obyyeHus

PykoBogutenb pa3paboTku

NMHnumnatop

000000000000 000000000000000000000000000 o

Kupwnn NnyruH
kirillplugin@itmo.ru

POCHEDTb

72



PelleHunsa B 06N1acT UICKYCCTBEHHOIO MHTEMNEKTA . . . . . . . . . o oot

Open
pSource

Edulytica: onbnnmoTteka oLeHKU TEKCTOBbIX pe3y/bTaToB yyeob-
HOM OesaATesNIbHOCTU HA OCHOBE 60/bLUON A3bIKOBOU Moaenu

MpeoHa3HadyeHa [O18 [OeTaNlbHOro pPeLeH3VPOoBaHUA HedOopMalbHbIX pPe3ybTaToB
00pa3oBaTeNIbHON OeATeIbHOCTU, NPEACTaB/IEHHbIX B BUOE KOMMIEKCHbIX JOKYMEHTOB
(KypCcoOBble N OUMJIOMHblIe PaboTbl, AUCCepPTaUUM U OP.) ONS OUEHMBAHUSA UX COOTBET-
CTBUA LiesienoslaraHuio nosb3oBatens (CTyAeHTa, peLeH3eHTa, onnoHeHTa 1 ap.).

KOHKYpPEHTHbIe NpenMyLLLecTBa

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

BO3MOXXHOCTb  HACTPOMKM  Mpouecca OLEHKM TMOA  KOHKPETHble TpeboBaHusA
nosib3oBaTenen 1 NpeaMeTHble 061acTu

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

cnonb3oBaHWe pacmpeHHoro nomcka (RAG) ong yyerta npeameTHom o61acTu U KOH-
TEeKCTa MCXOOHbIX OaHHbIX

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

BO3MOXHOCTb pacLUMPEHHON HACTPOWKK MPOMMTOB C WUCMOMb30BaHMEM CheumanbHbIX

naTtTepHOB

P epuytica —— PykoBoguTesb paspaboTku

BnaouncnaB TepeLweHKo
vvtereshchenko@itmo.ru

3 Craryc: MHMLwlaTOp
e eeccccccccccccccccccccccccccccccccccccen o
binonHeHo
Tun
.saAauu: [ J
|
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[J
#Bbicwiee o6pa3oBaHue IIITMO

WCKYCCTBEHHOIO
WHTENNEKTA

MarucTpartypa I
(

01.04.02 'ny6okoe obyuyeHue u reHepatmBHbin U roa

MogroToBKa CrneumanmcToB, CMOCODOHbLIX pa3padaTbiBaTb M NPUMEHATbL HOBbIE airOpPUT-
Mbl MALLMHHOIO OBYYEeHMA N CUCTEMbI UCKYCCTBEHHOIO MHTESNIEKTA, OCHOBAHHbIE Ha nep-
CMEeKTUBHbIX TEXHOTOMMNAX NCKYCCTBEHHOIO MHTENEKTA.

NepBas nporpamMmma no GenAl, KoTopas npolsia akkpegutauno AnbsHca. NporpaMmma
COOTBETCTBYET npodcTaHoapTaM B chepe N mn peanbHbIM BU3HEC-NOTPEBHOCTAM pabo-
TOoOATeENs, @ TakKXKe MOXXET OblTb PeKOMeH4OBaHa B KayeCcTBe 3Ta/lOHHOWM — B TOM 4yucne
ON9 peanmsaumm Ha NaoLlaagkax apyrmx By30B.

MarMCTpaTypa lll | AnNbSAHC
0 1] e —

01.04.02 bonbLune paHHble U MALLMHHOE ObyYeHune MoA MHTEANEKTA

ANbAHC
“"'["‘I 6 CoEpE

MoaroToBKa crneuuanncToB, CNOCOOHbIX MOHMMATb NOAXOObl MCKYCCTBEHHOIO MHTENIEKTA
Ha CMCTEMHOM YpPOBHe, pa3pabaTbiBaTb U MPUMEHATb TEXHOMOMMKM BOMAbLLMX AAHHbIX 1 Ma-
LUMHHOIO OBy4yeHus ONa peLleHUsa Pas3fiMyHbIX NPakKTUYeCKMX 3adad, nosaydaTb rnybokue
3HAHWSA 1N HaBbIKM B 00J1aCTU PaboTbl C 60IbLUMMUM OAHHBbIMU U PA3pPabOTKM METOO0B UHTES-
NIeKTyanbHOro aHanmsa AaHHbIX.

MporpaMma npoLwna akkpeauTauuto ANnbsHCA - COOTBETCTBYET MNpodCcTaHoapTamM
B cchepe NN n peanbHbIM BU3HEC-NOTPEObHOCTAM paboToaaTens.

Bakanaspuart
02.03.03 NH)KeHepust UCKYCCTBEHHOIO UHTEJIJIeKTa

[MlogrotoBka CrneumanMcTtoB MO  BHEOPEHUIO CUCTEM  UCKYCCTBEHHOINO WHTENNEKTa
B BM3HeC-MNpOoLEeCcChl.
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YHusepcutetr MTMO

Mbl npegnaraem nporpammbl MO 1 nepenoaroToBKM,
B TOM YMCNe KAaCTOMU3NPOBAHHbIE MOA NOTPEOHOCTU 3aKa3unKa.

Ba3oBble TeMaTU4YeckKmne 6J1I0Ku

BBepeHue B TexHONOrnMmn Pa6oTa ¢ 60nbLLIUMUN A3bIKOBbIMU
NCKYCCTBEHHOIo MHTEJUJ1EKTa. MoaenaMu.

©0000000000000000000000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000

» CoBpeMeHHble nogxodpl 1 TexHonorum N,  »  BeBegeHme B 60bLUME A3bIKOBblE MOOENN;

*  3OTuKa TexHonorum Ni; * [lpoMnTnpoBaHMe 6ONbLLUNX A3bIKOBbIX

* JloBepwue n 6e30nacHoOCTb Mopenew;
TexHonorum NW; * OMddekTUBHbIE TEXHUKN OOOBYUYEeHUS;

*  TexHonornm N B HayuHbIX * VIHCTPYKTMBHOE OOYyUYeHUe;
nccnefoBaHnax; * RAG: ncnonbsoBaHme BHELLUHUX

* TexHonornm MM B 06pa3oBaHUM 1 3HaHUM B LLM;
BOCMUTaHUN, e LLM-areHTbl U aHcaMbnmnpoBaHue;

* TexHonornv NN B NPOMBILLNEHHOCTU. o  Bosblue, YeM TEKCT: MyJIbTUMOAANLHOCT.

TexXHOMOrum UCKYCCTBEHHOro UHTeNlekTa Pa6oTa ¢ 3aka3unkoMm

©0000000000000000000000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000¢0

* PaboTa C gaHHbIMY; * OpraHnsauma B3aMMoOencTBMA 3aKasumn-
« [locTpoeHne mopenen MW Ha AaHHbIX; Ka C pa3paboTumkom cuctem NU;
» KauecTtBO cucrtem NU; * WNHCTpPpYMEHTbl M NnaThOpPMeEHHbIe
* [eHepaTnBHbIN NIN. OBLLME MEXaHN3MDI, peeHns;
*  CUCTEMBI KOMIMBIOTEPHOIO 3PEHNS; * Pas3utme MM B coBpeMeHHOM YyHUNBep-
¢ CucteMbl 06pabOTKM €CTECTBEHHOO A3blKa cnTeTe,;
v peun; « MeTOaMKa peanusaumm gUCUUNINH B
*  CucTeMbl NOOOEPIKKM MPUHATUS PELLIEHUIA; chepe NI.

e [eHepaTnBHbIN N ona oTpacneBbIX 330au.
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#Kencbl 3aKa3uynkoB

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

Lenb: ®opMupoBaHne KOMNeTeHUUN, HEOOXOANMbIX TPYAOEMKOCTb

0na Bblbopa Noaxona Ha OCHOBE VN, KOPPEKTHOM MOCTA-  ceeessssssccccssssssssscccccsssnasssccces
HOBKW 3a4a4uM Ha pa3paboTky cuctembl N, adbdPpekTrBHO- 250 a.u.

rO KOHTPONSA nMpouecca pa3paboTKK, a TakxKe MpreMKun

N OLEHKWM KayecTBa co3gaHHom cuctembl M, ncxops dopMaT npoBegeHus
M3 3¢d3eKTMBHbIX npaKTMK B3aMMOﬂ'eMCTBMg 3aKa3L‘IMKa 0000000000000 00000000000000000CCOCOIOIOIIOIITS O
C pa3padboTumkKamm, ACUHXPOHHbIN

LleneBasa aypgutopua: OTpacneBble CNeunanncTbl, OTBETCTBEHHbIE 3a BHEOPEHUSA TEXHO-
norum N B ceoen npegMeTHOM obnacTu.

Pe3ynbTaTbl 06yuyeHuUs:

* [loHMMaHMe npoueccoB PaboTbl C AaHHbIMUK, TPeboOBa-
HUNM K COOPY, XPAaHEHUIO U MOOrOTOBKE AaHHbIX

* YMEHMe KOHTPOIMPOBATb MPOEKTHYIO OeATeNbHOCTb
B chepe pa3paboTKM CUCTEM UCKYCCTBEHHOTO UH-
Tennekra

*  YMeHMe ncnosib3oBaTb reHepaTnBHbIN NI ¢ oLLeHKoN
COCTOATENIbHOCTU 1 NMpaBaononobuna pe3yibTaToB

*  YMeHMe B3anMoaencTBoOBaTb C pa3paboTuymkamm cu-
ctem N
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#Kencbl 3aKa3unkon Anbda baHk

MporpamMmMma AONONHUTENIbHOIro NpodeccuoHanbHOro o6pa3oBaHUS:
«CoBpeMeHHbIN UCKYCCTBEHHbIU MHTEJINEKT B BbICLUEW LLUKONE»

LUenb: PazButme y cnywiatenem CUCTEMHOIo npeacraB-

N TpynoéMKOCTb
NleHna 06 0coBEeHHOCTAX TEXHOMOMMM MCKYCCTBEHHOTO Ceeeesteectiiiiittttttttiiitntatttctiinn s
NHTEeJI1IEKTa U BO3MOXXHOCTEN BCTPanBaHMA 72 a.u.
ero B o6pa3soBaTesibHbIN NpoLecc.
LleneBaqa ayautopwus: dopmMaT npoBepeHUda

MNpenopaBaTenin BbICLLUMX YyUeOHbIX 3aBeAeHNN )
ACUHXPOHHbIN + OYHO

Pe3ynbTaTtbl 06y4YeHUS B 3aBUCUMOCTU OT YPOBHSA CJIOXKHOCTM:

YpoBeHb 1 YpoBeHb 2 YpoBeHb 3

e TloHWMaHMe OCHOB e T[loHWMaHMe npoueccoB pabo- ¢ YMeHune pasbupartbecd
NCKYCCTBEHHOIrO NHTEJIIEKTA, Tbl C JA@HHbIMK, TPEOOBaHNM B COBPEMEHHbIX Noaxoaax
3TUKM 1 6e30MacHOCTN ero K CO0PY, XPAHEHWNIO N NOAro- K paboTte c N
TexXHoorum TOBKE JaHHbIX «  YMeHM1e NpoMATMPOBaTh, 06-

*  [TOHMMaHWe BO3MOXHOCTEN *  YMeHue oLeHMBaTb y4aTb U NCMOSb30BaTb 60SIb-
NPUMEHEeHUS KauyeCTBO M KOHTPOJIMPOBATL LLne SA3blKOBble MogeNn
TexHonorum MM B pasnnuHbIx ownbku Mmogenen N «  YMeHue paboTaTb C 6UBINO-
cepax *  [puMeHeHne NN TekaMu 1 hpernMBOpPKaMm

e [lpumeHeHre NN B HaYUHbIX UCCNIeO0BaHNSAX, « [OHMMaHMe NoaxonoB
B HaYUYHbIX NCCIIe[OBaHUSAX, 06Pa3oBaHNN M BOCMIUTAHUM M MEXaHM3MOB MPaKTUKOOPU-
06Pa30oBaHNN U BOCMIUTAHUM EHTMPOBAHHOM peann3aunm

npodeccroHasbHbIX ANCLMN-
navH B obnactmn N

‘ doTo: Anekcen OEMLUNH
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#KeNcbl 3aKa3uynKkoB
GLOBAL

School of Generative Artificial Intelligence

LUenb: DopMmpoBaHMe CUCTEMHOIO NpeacTaBneHnsa 06 0COBeHHOCTAX PaboTbl 6ONbLUNX
SA3bIKOBbIX MoAeNen.

TpyAOEMKOCTb dopmat npoBegeHusa LleneBasa ayautopwusa

72 a.u. OUHbIN CTynoeHTbl MarnmcTpaTypbl

Pe3synbTaTbl 06yYeHuUs:

*  3HaHMEe OCHOBHbIX APXUTEKTYP, HA KOTOPbIX CTPOATCH COBPeEMeHHble BAM
* YMeHMe NoHUMaTb crneundunky npuMmeHeHna bAM K pa3HbIM 3agadyam

e YMeHue paboTaTb C MPOMMTUHIOM MoAenen U MNoHUMaTb OPMY, CTPYKTYPY
X opraH1saLum

* YMeHMe Ncnosib3oBaTb BHELLIHME (PaKTbl M 3HAHUSA ON1I9 YTOYHEHUA 3HaHW BAM,
C NMOMOLLbIO TeXHUKN RAG 1 KOpNyCcoB JOKYMEHTOB

*  YMeHMe goobyyaTb MOAENIM C MOMOLLBbIO PA3SIMUYHbIX COBPEMEHHbIX MOAX0O0B
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#Kencbl 3aKa3unKoB : CAXAJIMHCKOMN
| [ OBJIACTHA

S

MporpaMmMa oOoNoOHUTENBHOIO NPOdeCcCUOHASTIbHOro 06pPa30BaAHUS:
NCcKyCCTBEHHbIN MHTEJIJIEKT A9 KBanudmumpoBaHHOIro 3akKa3sumka
(B paMKax Mactepckon MN-npoekKToB ANna permoHoB)

Uenb: dbopMmnpoBaHme obLuero npeactaBneHmsa o TOM, Kak NMpaBuibHO BbIOMPaTb
NN-nopxoabl oNg cBOUX Lenen, CTaBuTb 3adaun onsa cospadHna MN-cnctem n adbdhekTmne-
HO PYKOBOAWMTb NPOLIECCOM UX Pa3paboTKU, a TakXKe Kak oueHnBaTb padoTy M-cnctem
Ha OCHOBE B3aMMOAENCTBMA 3akKa3uMKa U pa3paboTumka.

TpyAOEMKOCTb dopmaTt npoBeneHusa

72 a.u. [OBYyXOHEBHbIN OYHbIN MHTEHCUB + ACUHXPOHHbIV

Pe3ynbTaTbl 06yuyeHuUs:

* [loHMMaHMe obLMX NpencTaBneHnm o6 NCKYCCTBEH-
HOM UHTENNeKTEe, B TOM YMC/le ero NnpMMeHeHmnsa ang
TpaHcMOopMaLUMM HAaYKN N 06pa30BaHNS

e [lOHMMaAHME MeToONYEeCKNX N TEXHOOITMYECKNX OC-
HoB NI

* [lOHMMaHMEe OCHOB reHepPaTUBHOIO MCKYCCTBEHHOIO
MHTEeN1IeKTa

*  YMeHMe NPUMeHATb reHePaTUBHbIM UCKYCCTBEHHbIN
MHTeNNeKT onsg paboThl
C OOKYMEHTaMU U UITIOCTPALUAMNA

* [loOHMMaHME NPUHLMNOB OPraHn3aumm NPOEeKToOB B
chepe NCKYCCTBEHHOro
MHTENNIeKTa: OT TEXHNUYECKOro 3a4aHNA 00 OLEHKMU
3TUKUN MPUMEHEHNA




N\

OPEN SOURCE

KpynHenwee B Poccun akageMumyeckoe coobwecTtBo obbeauHsaeT
SHTY3MaCTOB, CO30a0LWUX N UCMOJIb3YIOLLUX HAYUHblIe OTKPbITble MPOEKThI,
B TOM uucne B chepe Al/ML.

Mbl aKTUBHO MPOABMIraeM uaek, YTO BKJAA B HAyKy [OOCTUraeTcsa He TOJIbKO
nyoanKaunaMm, HO U YOOBHbIMU MHCTPYMEHTAMU, C MOMOLLbIO KOTOPbIX MOXHO peLlaTb
pPa3fiNyHble HayKoeMKMe 3a0aun. TakKe Mbl MPOBOAMM MUTAMbl «HayUHbIN OMEeHCOoPCy,
roe paspadboTUNKKM OTKPbLITbIX BUOINOTEK MOTYT PACCKa3aTh O HUX KOJIJIeraMm, BbIMOSHSA-
eM aHanInTU4YeCcKre nccregoBaHus.

KaHan B Telegram




Hall penosuntopuin Mbl Ha Open
Ha GitHub Data Science

O Hac

JKocucrtema OTKPbITOIo KOOa BKJ/TKOYaeT 6onee

30 NnpoekToB B obnactun NN

1800+ :5:31 o ocHOBHBIM peno3nTopusaM

1000+ yuactHikos coobliecTea

PewieHus ucnonbaytorcs 6onee uem 6 40 crpanax

B 2024 rogy Mbl CcOenany  KOHCOMMOMPOBAaHHbLIM  0630p Ucrnosb3yeMbix Data/ML
OMEHCOPC-PELLEHUN B PA3NTNYHbBIX KAaTErOPUAX, C MOMOLLIbIO KOTOPOIO MOXXHO COPUEHTUPOBATLCSH
B OCHOBHbIX MHCTPYMEHTaXxX M MNpakKTukax. B nccnemoBaHnm oTpaxKeHO He TOJbKO TekylLee nosio-
YKEHMe Jen, HO 1 ChoOPMMPOBaH MPOrHO3 PAa3BUTUS BCEN OTPACIN Ha OnmxKanLime napy net. B
OCHOBY 00630pa Nernm MHEHUSA TOMOBbIX 3KCMEPTOB U KOJIMUYECTBEHHbIE METPUKMN.

O3HaKOMUTbLCA C Hawwn pekomeHgaumm onga
nccecriegoBaHMeM open-source pa3pa60TOK
B obnactn N [y .
A
e r&l‘,:;,ﬁ- 2
Fhl-Lr (®)rr:f
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FEDOT EPDE

AutoML, no3sonsaoLnn co3gaBaTb KOMMO- Brubnnoteka ansd aBToMaTUYeCKOM MAEH-
3UTHbIe MarnanHbl MOOENNPOBaHNA ONd TUMOUKALNN CTPYKTYPbI AaHHbIX B BUOe
pPa3nIMYHbIX 3agad. anddepeHunanbHbiX YPaBHEHNN
https://github.com/aimclub/FEDOT https://github.com/ITMO-NSS-team/EPDE

iOpt BAMT

MHCTPYMEHT MoOenmpoBaHMa 1 aHanms3a
OAHHbIX Ha OCHOBe 6aMeCOBCKUX CETEWN.
OH BKJ/IHOYAET afirOPUTMbI OJ19 MOCTPOEHUS
M obyyeHns 6aneCcoBCKUX ceTen Ha OaH-
HbIX U afIfOPUTMbI ANA NPUMEHeHUA 6an-
https://github.com/aimclub/iOpt ECOBCKMX ceTel AN1s 3arnosHeHUs Npony-
CKOB, FreHepaLmn CUHTETUUYECKNX OAHHbIX,
OLLeHKM 3HaUMMOCTK pebep 1 T.4.

ABTOMATUYECKUIN MOUCK ONTUMASbHbIX
3HAUYEHWUIN TUNepnapamMeTPOoB A9 CNOXK-
HbIX MaTeMaTUUYeCKMx Mogesnen, npolec-
COB U METOMOB.

https://github.com/aimclub/BAMT
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YHusepcutetr MTMO

TEDEouS GOLEM

YHMBEpPCanbHbI CONBEP ANA MNPUOIMKEH- DperMBOPK A/ ONTUMU3ALUN FPadOBbIX
Horo peleHns BCEX {O,P}DEs, koTopbin CTPYKTYP C MOMOLLbIO MeTasBpUCTMYe-
o6beamHaeT Mollb pytorch, YncneHHbIX CKMX MeTOoOB.

MeTOOOB U MaTEMATUKU B LLE/IOM.

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

AutoTM FEDOT.Industrial

ABTOMaTUUYECKNIM BbIGOP MapamMeTpoB DpenmBopk AutoML ana NpeankTUBHON
TeMaTUYEeCKMX Moaenen C NCNOSb30BaHU- AHAJINTUKWN B MPOMbILLJTIEHHbIX 3aAa4aXx
€M 3BOJIIOLMOHHbIX aIropuUTMoB. AutoTM (TabnunuHble faHHbIe U N300PaXKeHNs)

npenocTaBaseT HeEOOXOOUMbIe NHCTPY-
MeHTbI 019 npeaBapuTenibHoOM 06paboTKun
HabOPOB TEKCTOBbIX AAHHbIX HA AHFNNIN-
CKOM U PYCCKOM $13bIKaX U HACTPOMKU
TeMaTUYECKNX MOOeNnewn.

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

https://github.com/aimclub/AutoTM
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