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Hay4yHasa koHdepeHUunsa «JlomoHocoB-2023»

Cekuua «ABaHrapg umncgposon TpaHchopmaumm rocyaapctBeHHOro agMMHUCTPUPOBAHUSA: CTPaTernu,
TexHonormn, acppeKTMBHOCTb»

NMoacekumnsa «ACKyCCTBEHHbIN UHTENNEKT B KOHTPONIbHO-HAaA30PHOU AeATEeSNIbHOCTUY

UccnepoBaHue onbiTa NPUMEeHeHUs «unhpoBbIX ABONHUKOB» B
NpPOnN3BOACTBEHHbIX
npoueccax

AcnupaHT 1-ro rona oby4yeHus:
daxptauHoBa CabmHa 3axnaoBHa

Hay4HbIn pykoBoauTenb:
KyctukoBa MapuHa AnekcaHapoBHa, AOLUEHT, K.T.H

BbICIUAA [HKOAA
[OCYAAPCTBEHHOIO
AAMUHNUCTPUPOBAHINSA
MI'Y umenu M.B.AomoHocoBa

r. MockBa — 2023
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AKTyanbHOCTb BOnpoca

i ﬂpOeKT HOBbIX MeTOANUYEeCKUX peKOMeH,[I,aLI,MI?I rNno BHeapeHue TexXHoOnorum 4-on

pa3paboTKe cTpaTernit LMPpPoBON TpaHCchoOpMaLUK - " NPOMbILINEHHON PEBONIOLMN
MUHUCTepCTBO KOMMYHUKaLU 1 cBA3n (2019 - 2022)

dHa/IN3 HOBbIX NPOU3BOACTBEHHDIX
TEXHOJ’IOFHﬁ, 3dapeKoOMeHAOBaBLINX
ceba Ha MUPOBOM PbIHKE KaK
TeXHonormu

e JlopoXHad KapTa pa3BUTUA «CKBO3HOW» LINPPOBOIA
TeXHONOrUn «HoBble MPON3BOACTBEHHbIE TEXHOIOTUN» "
- [NpaButenbcTeo PO (2019)

e JlopoxHad KapTa «TexHeT» HTW - onobpeHa

npesnanymom Coseta npwn NpesnpgeHte PO no "
MOJlepHM3aLINM 3KOHOMUKN N MHHOBALIMOHHOMY

pa3BuTUio Poccuun

co3panue «Pabpuk byayuwero»
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AKTyanbHOCTb BOnpoca

. I'IpoeKT HOBbIX MeTOANYeCKUNX peHomeH,qaLmH no BHepeHune TexHonorun 4-om

pa3paboTKke cTpaTernn UMGpPoOBON TpaHCHOPMaLIMN - .—"‘ NPOMbILUNEHHOI PEBONIoLMUN
MUHNUCTEPCTBO KOMMYHUKauuin 1 ceAasmn (2019 - 2022)

dHa/IN3 HOBbIX NPON3BOACTBEHHDIX
TEXHONOoIN IT‘I, 3dpeKOMeHAOBaBLINX
ceba Ha MUPOBOM PbIHKE KaK
TeXHonormmn

o [1OpOXHaa KapTa pa3BUTUA «CKBO3HOW» LIMPPOBOM
TeXHoNormn «HoBble NPON3BOACTBEHHbIE TEXHONOTNM» |
- [NpaButenbcteo PO (2019)

o [lopoxHana kapTa «TexHeT» HTW - ogobpeHa
npezngnymom Coseta npu lNpeangente PO no
MOAEpPHU3aLNN SKOHOMUKN N MHHOBALLMOHHOMY
passuTuio Poccun

MpombilNeHHbIN bonbuue gaHHbIE NcKyccTBeHHDbIN .
WHTEpPHEeT Bellen U aHaNUTUKa UHTEeNNeKT

” cospaHune «Pabpuk byayuwero»
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PbiHOK L1

KnoueBblie UIPOKUN Ha PbIHKE:

General Electric (CLUA)
Microsoft (CLLUA)

Siemens (FepmaHusn)
Amazon Web Services (CLUA)
e ANSYS (CLLUA)

e Dassault Systems (®paHuma)
e PTC (CLLA)

K 2027 rogy pblHOK U goCTUTHeT
$73,5 MnpAa npu cpeaHeroosom
Temne pocTta 60,6%.

KpynHenwmmn pbiHOK -
CeBepHasa Amepuka.

ApanBepbl pasBuUTUSA:
YMeHblleHne 3aTpar,
ONTUMU3ALMA N aBTOMATU3aLNSA
npoueccos NPoON3BOACTBA.

HethTerasosan chepa

TeneKoOMMYyHUKaLNN .

Ton no

obnacram:
MarketsandMarkets

ABTOMOGMW/bHAA MPOMBILWEHHOCTb
JHepreTuka

WHdpacTpykTypa

ABMaKOCMNYECKaA NPOMbIWAEHHOCTb

3apaBooXpaHeHune

Urpoku PO:

e Datana, fouepHee
npegnpuatune «JIAHUT»

e SoftLine

e ANTeko

e [K «Luncpa»

e Winnum

e Cepn

[ ]
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e MaH(penm

Toprosna I

CenbCKOe XO3NCTBO I

Apyroe

o

25 50 75 100
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Lindposoin

ABOMHNK

Lucposon asonnuk (Digital Twin)

- 3T0 BUPTYanbHas LndpoBas Mogenb
KOHKPETHOTO BU3UUECKOro 31eMeHTa 1w
npoLiecca ¢ MOAKMOUEHUAMU K JaHHbIM,
KoTopas obecrneunBaeT KOHBEPTreHLMIO MeXay
OUINUYECKUM 1 BUPTYaNbHbIM COCTOAHUAMM C
COOTBETCTBYIOLLE CKOPOCTbIO CUHXPOHMU3ALIUN

ISO 23247-1:2021 FOCT P 57700.37-2021

Automation systems and «KomnbloTepHble moaenu u
integration — Digital twin moaenuposaHue. Undposbie
framework for manufacturing OBOVMHUKN nsgenun. Obwune

NONMOXEeHUNA»
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NMouemy LAO?

«PocTenekom» BKNOYNN LNPpPOBbIE
LBOWHWKN B CMUCOK aKTyalbHbIX TPEHA0B
umcpposusaumm B 2023 roay.

LU sBnsieTcs TeXHoNnornen-
MHTErpaTopoM NpPaKTUYECKN BCeX
«CKBO3HbIX» LU(PPOBbLIX TEXHOOTNN
N Cy6TeXHONMOrnin

[lopoXXHasa KapTa pa3BUTUA «CKBO3HOMW»
LuMdpoBoOK TexHoNnornm «Hosble
NPON3BOACTBEHHbIE TEXHONOT UK

250 pOCCUNCKMX NpeanpusaTui
nepengyT Ha TEXHONOIUK
LM POBbIX ABOMHUKOB K 2024

roay

[lopoxxHas Kapta HTU

13 % opraHusauuu, peanusyowmx loT-npoeKTbl
(internetofthings), y)ke ucnonb3yloT TEXHONOTUK

LM pOBbIX ABONHUKOB, MPUN 3TOM 62 % HaXoOATCA B
npouecce pa3paboTku, NM6O NNAHMPYIOT 3TO cAenaTb

Gartner

HabnionaeTtca BbICOKMIA CNPOC Ha UCCeoBaHMA
n pa3paboTku B o6nactu uudpoBbIX IBONHUKOB

LleHTp HTW Cneny

LI/l BXOAUT B TON-5 TEXHONOTUIA, Hanbonee NpNOPMUTETHbIX
LNA NOCTUXKEHUA TEXHONMOTMYECKOro NMaepcTea U Bbixoaa
POCCUMCKUX KOMMNAHUIA Ha MeXAyHapoaHble PbIHKK

HTWK Crieny
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NMpenmywecTBa LI,JJ,

1.YnaneHHbIn MOHUTOPUHT 1 yNPaBNeHNe B peXnMe peanbHoro
BPEMEHMN.

2.bonbwan apPekTUBHOCTb N BE30MNACHOCTb.
3.[MporHosunpyiollee obCnymBaHue.
4.0ueHKa puckKa.

5.Jlyulwee B3anmogencTemne BHYTPU KOMaHObl U MeXAy
KOMaHZaMu.

6.bonee apdekTUBHAA U MHGOPMMPOBAHHAA CUCTEMA
NoAOEPXKN MPUHATUA PELLEHWUN.

/.[lepcoHanu3auma NpoayKToOB U YCIYT.

8.[1oKyMeHTUpOBaHNE N KOMMYHUKaLUA.

Oracle. Digital Twins for loT Applications: A Comprehensive Approach to
Implementing loT Digital Twins.
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LI/l Hy)XKeH Ans pelleHnsA TaKux 3agauy, Kak:

mMmoaennmpoBaHMe CO6bITI/II7’I, NMPONCXOOAWNX C OPUTUHAJIOM PN Oonpene/nneHHbiX
obcTtoATen bCTBaAX, YCNTOBUAX,

CHV)KEHUeE 3aTpaT Ha BHeApPEHME NHHOBALUMI, NUCNbITAHNE KOTOPbIX B PeanbHbIX
yCNOBUAX 060NAETCS AOPOTO;

VYMEHbLWEHNE HETATUBHOIO BJINAHUA Ha OKPYXAKLWYH Cpeay,

cBoeBpemMmeHHOe BbiABNEHNE TEXHUNYECKUX r|p06neM, HenonagokK go
HAaCTynneHnda cepbe3HbiX NOCNeacTeBnu,

OUueHKa Npon3BognTe/ibHOCTU TEXHOJIOTU I:"I, 06opy,q0|3aH|/|ﬂ, oTAe/IbHbIX
KOMMNOHEHTOB,

TOUHOE ornpeaesiedHne creneH N3HOCa TEXHUKNU, arperatos, YTOODI oCcylwecCTtBUTDb
3aMeHy aeTtanen 40 KPpUTUYHbIX C60€B;

onTnMMmnm3saunna Nnpon3BoaACTBEHHDbIX NMPOLECCOB.
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L Ha
Npon3BOACTBE

Insa pykoBoacTBa
e IHCTPYMEHT onepaTuBHOIO
KOHTPONSA 3HAYMMbIX MoKa3aTenen
NMpPon3BoACTBa
e BO3MOXHOCTb NMPUHATUSA
onepaTUBHbIX U B3BELUEHHbIX
ynpasneHYeCcKux pelleHunm

Bupryansiuit mup

AAnsa coTpyaHuKOB

e Busyanusauua s Lexe Kak
NHCTPYMEHT «b6epexnunsoro
NMPON3BOACTBA»

o CHMKeHNe BpeMeHn peakuuu
CEPBUCHbIX Y PEMOHTHbIX CNYX6

e [loolpeHne copeBHOBATE/IbHOIO
Ayxa

e ObneryeHune o6CNYXNBAHUA OLHUM
OonepaTopoM HECKOJIbKUX CTaHKOB

Poants it mup

KomnaHusg «TexHocepB»

YXO80ACTHO OMT b
Lavinie xmenTon Aawwwie ob6paboTxm
Aarwnsid cnpocos Aasmoid NNaHMPOBanKA

Bo3moXHocCTH
e OTObOpaXKeHne coCcToAHUA 060py0BaAHMUS HA
3D-moaenu uexa B peasibHOM BpeEMEHU
e JlonoNHUTENbHAA UHANKALUUA U HAAMUCK Ha
Mmoaennu
e BO3MOXHOCTb OTO6paXKeHUsA NOMHON
KUHEMATUKKN Y3108

Yny-wwerne Mnax onTuemaaume [IMarHOCTUKE HENCNPABHOCTER

Bxog
AmarwocTwveckan

Ansanna o6opyaosannn npoayxra ~MOoQens

Pyxosoncrso

Npownssoacreo

Cxema obCnyuBannn
[Lassie 0 3anacmbix
“acTAX

[ari0 0 COCTORHMM

Npororun DuIneckoe Kowmeurbim
npoayxra 06opyAcHaNKe npoayxT
OnTumansHoe Yenym ¢
Nposepxa NPOM3IBOACTBO LOGABNEHHOR

CTOAMOCTIO

MUDU
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NpnmeHeHvIe Ha Nnpovi3BoACTBe

Jlo6biua n nepepaboTKa NONE3HbIX UCKONAEMbIX

e KomnaHua Schneider Electric pazpabatbiBaet LU Ha Avickom
Hec;brenepepa6aTb/Ba/omeM 3aBofe, YTobbl co3faTtb
BUPTYalbHbIN TpeHaXKep 1A OnepaTopoB U cUcTeMy
ornepaTUBHOIO NpefoTBPaLLeHNAX aBapUNHbIX CUTYaLUNA.

e [[a3npoMHedPTb NPUCTYNUNMA K CO3AaHNIO LNPPOBON
NHTErpnpoBaHHOW Mofenn BocTouHOro yyacTka
OpeHObyprckoro HedTerasokOHAEHCAaTHOTO MECTOPOXAEHUA.,

e PocHe®dTb 3anycTuia B ONbITHO-MPOMbILUNEHHYIO SR LS UMOPOBOE MECTOPOM
aKcnnyataumio Undposon 4BONHUK MecTopoxaeHua B 2019 L ==

roay.

e «<CNBYP» peannzoBana cobCTBEHHYIO CUCTEMY YMNpPaB/IEHUA
NHXEeHePHbIMWN JaHHbIMU, COBPaB B HeN BCIO NHOOPMaLLUIO
no o6opynoBaHuIo.
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NpnmeHeHvIe Ha Nnpovi3BoACTBe

TpaHCNOPT, 3HEepPreTUKa U MAWNHOCTPOEHHUE

CWBYP 3anyctuna npoeKkT no ontumMusaLmnm
MEenesHoQOPOMHbIX MepPeBO30K, UTOObLI C MOMOLLbIO CPeACTB
14.0 cHNU3UTb 3aTpaTbl Ha PEMOHTHbIE PaboThl

e «[paHCMalLIXoNguHr» cosfana Ln@ppoBon 4BONHUK, KOTOPbIN
MO3BONAET ObICTPO PacCUMUTLIBATb Pe3y/ibTaTbl BbIMOMHEHUA
NPON3BOACTBEHHOIO MMlaHa Mpu 3afaHHbIX NapaMeTpax

e KAMA3 - co3paHbl 3D-mopenu noutn 50 cTaHKOB, a Takke
LPYroro TeXHONOrnMYecKkoro o6opyaoBaHuA:
NPOU3BOACTBEHHbIE POOOTbI, MAHUMYNATOPbI, KAHTOBATENMN,
POJibraHru

e BupTyanbHaa Mogenb TeXnpoLeccoB CTaHUMN Ha baze
baKTUUECKNX XapaKTePUCTUK 0O6OPYOOBaHUA N UCTOPUUECKNX
naHHbIX no3sonunna Mockosckon T3L-20 noBbicUTb
3P PEeKTUBHOCTb cBOeN paboTbl Ha 4%.
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PacnopsxeHue lNpasutenbcrtea PO ot 8
AeKabpsa 2021 r. N2 3496-p 06 yTeepxaeHUN

5 CTpaTernyecKoro HanpasneHus B 061acTu
[eoCKaH I'IBOBEJ'I 3KOMOrMYeckmnm MOHNTOPUHT ¢ BINJTA B pasHbIx

pernoHax Poccun B pamkax MacliTabHOW WHBEHTAPW3aLMUM NONNTOHOB UchpOBOM TPAHCHOPMALWU OTPACAY SKONOTUY
TBEPAbIX KOMMYHaNbHbIX 0TX0408 (TKO) 1 co3aaHns eanHon 6asbl Ux W NpupoAononb3oBaHna
LMD POBbLIX IBONHIKOB MO 3aKa3y POCCUINCKOrO 3KONOTNYECKOro

orneparopa.

« TONbATTUHCKUN FOCyAapCcTBEHHbIN YyHnBepcuTeT (TIY) co3paeT
3Konornyeckuit uncgpoeon ABOMHUK TONbATTU ANA pelleHns npobnembl
KauecTBa aTMoctepHOro Bo3ayxa.

e LUudposou gBonHUK Ka3aHu co3gaayT B TaTapcTaHe. Mogenb byaet

NOCTPOE€Ha Ha aKTYa/lbHbIX dHHbIX N3 BCEX TOPOACKUX I/IHCIJOpMaLIMOHHbIX
cucrem.

e B letepbypre cobupatwTtca seectu cuctemy «Llnposon ABonHNK CaHKT-
MeTepbypra», KoTopas 6yaeT KOHTPONNPOBATb COCTOAHNE BCEX MOPOACKMUX
061bEeKTOoB.

e Mera®oH ycnewHo NpoAeMOHCTpUpoBan paboTatoLLyio MoJieNb YNpaBieHus
ropoACKUM NPOCTPAHCTBOM, 06beKTaMUN COLMANIbHOW N UHXEHEepPHOM
WHGPaCTPYKTYpbl — «LlnchpoBoi ABONHUKY» AnA KpoHwWTaaTa.
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e Ha KoHdhepeHuun rnasa PAH pacckasan o TOM, UTO ceyac yueHble
paboTaloT Hag YHMKaNbHbIM NPOEKTOM — CO3Aal0T LU poBOMN ABONHUK
bankana.

 [poeKT no BogHbIM pecypcam — «Lincposont O6b-NpTbILLCKNN
6accenH». TeXHONOrnN 3TOro NPOEKTa BKOUEHbl B CTpaTeruto
undposou TpaHchopmaLum 0TPaACAN 3KONOTUN U
npupoaoobpasosaHunsa ao 2030 roga.

e MpoeKT «Uncdposon ABoNHMK Kambi» 6bi/1 Npe3eHTOBAH Ha 3aceaHnm
KpaeBoro coseTa Mo 3KoNoruu nog npeaceaatenbCcTsom rybepHaTopa
AMmutpua MaxoHuHa.

LUucposasa nnatopma ynpasneHus

MnaTto NMPOCTPAHCTBEHHbIMUN AAHHBIMN O TEPPUTOPUN C -; o
BO3MOXXHOCTbIO CO3[aHNA TEMATUYECKUX : oA
NPUKNAAHbIX MPUTOXEHNN ‘ : ‘ '
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NMpeankKkTmBHasa aHaNMTVIKa

— KNnacC meToaoB aHalMn3a AaHHbIX, NCMOJ/b3 eMbln Ans
NMPOrHO3NpPoOBaHUA 6y,uyu1,ero nosefeHNa OObeKTOB U
Cy6'beKTOB C uenbko NPUHATUA ONTUMAJIbHbIX pelleHUN.

Cuctembl NpeanKTUBHOU

AHANTNTUKN o Twin Projections
e BEAYT XypHan cobbiTuu, P Predictive Twin Business Applications
Virtual Twin Analysis ﬁ &5 |
. - “wis,
Devices —_ Mfg SC AM
e OLEHNBAIOT aKTyasbHOE o
COCTOAAHME 06opyaoBaHMSA NO ﬂ_ Aty r_
- V o Y
MHOXeCTBY NapameTpos, oredictione. i
CpaBHUBAKT UX C Attributes: * S nends Insights
HOpPMasbHbIMM MOKa3aTensmmn ! Aittade Trgne < =
! . él["rrxrll Length ’ pgrgf:;%ance @ A ==
: Location . %%gfodportability Vert apps-Util, Health, Retail
e BbIABMSAIOT OTK/TIOHEHUSA U S T s of failure
« Break Ware

3dapaHee npegckasblBakoT
noTeHUManbHble co6on.

[~]
[=5]
S
Q
S
I
S
=
S
2
o)
-
=
=
==
<
=
}
=
=

=
=
T
=
[aa]
o
(=l
=
(=5
'_
S
=
T
=
3

BbICLUAA WWKOAA
FTOCYAAPCTBEHHOTO

Oracle



https://anspa.ru/
https://anspa.ru/

NMpeankKkTmBHasa aHaNMTVIKa

— KNacc MeTofl0B aHanm3a AaHHbIX,
MCnosb3yemMbln aAns
NporHo3nposaHus éyayuwero
noseAeHns 06beKTOB N CYy6bEKTOB
C Le/1blo MPUHATUA ONTUMANbHbIX

peLleHni. NMpeankKTUBHOE 06CNY)XXNUBaHMe 060pyAOBaHMSA
lpoaBuHyTan aHaNUTUKA

Llenu npoekTa
e [IpOorHo3npoBaHMe OTKa3HbIX
COCTOSIHUM 3KCTpyAepa
e BbiAB/eHMe NepBONPUYMH OTKA30B C
MOMOLLbIO aHann3a 60/bLNX AaHHbIX

Pe3synbTartbl:
e TOYHOCTb mofenu — 85%
e CoKpaleHune noTepb Npu oTKasax
obopynoBaHus 6onee yuem Ha 50%
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NpeagmnKkTynBHaA cmctTema
KOHTpPONSA BblIOpoOCOB

MpeaguKTUBHDbIE CUCTEMbI KOHTpPONSA BblﬁpOCOB

cucTtema NpeanKTUBHOrO MOHUTOPUHIA BbIOPOCOB HE MOXET e e e TR
HenocpeACTBEHHO N3MEPATb KOHLEHTPAL UK 3arpA3HAOLWNX e e
BELLEeCcTB, HO OHa, OCHOBbIBAACh Ha IMNUPUUYECKOW Moaenu, 060CHOBaHHbIX C/Iy4asX.
MOXeT CMPOrHO3MpPOBaTb YPOBEHb BbIGPOCOB, UCMONb3YH
NnonyyeHHble JaHHble OT U3MepPUTENbHbIX YCTAHOBOK. MpeanKTUBHbBIE CHCTEMBI MCTIONb3YIOTCS:
e NMpUu onpepeneHnn nokasarenemu Bbl6p0COB
Bo3moXHble caepxusarwlume aktopbl NO, NO2, SO2, CO, CO2, yrnesooposos u
pasBUTUA NPEeAUKTUBHbBIX CUCTEM Ha APYIrNX 3arps3HAIOLMNX BeLLecTs
Tepputopun PO:
. e Ha rasoTypOMHHbIX U Yro/ibHbIX
« OTCyTCTBME HOPMATUBHON 6a3bl, A ala bl 25 L E ELOLELELS
perﬂaMEHTHPYIOI.U,Eﬁ chepy npuMeHeHus KaTallMTU4EeCKOro KpeKkuHra, CUHTe3a
MCKB: MeTaHOJ1a, YCTaHOBKaX NPoOuU3BOACTBa Cepbl,
?

neyax nuposinsa, CteK/ioBapeHHbIX neyax

« OTCyTCTBME TPE6OBAHUN K

meTponoruyeckomy obecneuenuto MNCKB; NTC 22.1-2021. OBLLMe NPUHLMUMbI

MPON3BOACTBEHHOIOC 3KOJTOTMYECKOro KOHTPOMA

o OTcytcTBMe onbiTa 3Kcnnyatauuun MNCKB. N ero MeTponornyeckoro obecrneyeHus
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NMpeankKkTmBHasa cvictTema
KOHTPOJ14a BblIOpOCOB

NpeaUKTUBHbIE CUCTEMbl KOHTPO/A BblﬁpOCOB

Cucrtema npeauKTUBHOITO MOHUTOPUHIA BbIBPOCOB HE MOXeT MOryT NPUMEHATDbCA B KauecTBe a/ibTepHATUBbI
HenocpeACTBEHHO U3MepATb KOHUEHTpaLumn 3arpa3HaoLWmx BeLLecTs, WHCTPYMEHTa/IbHOMY KOHTpPOJIIO B

HO OHa, OCHOBbIBASACb HA IMMUPUUYECKOWN MOAENN, MOXET 060CHOBaHHbIX C/Iy4YasnX.

CNPOrHO3MpoBaTb YypOBEHb BbIGPOCOB, NCNOMb3YA MONYYEHHbIE
[laHHble OT U3MepPUTe/NbHbIX YCTAHOBOK.

npe.D,VIKTHBHbIe CUCTEeMbl UCNOJIb3VIOTCA:

XonauHr «PoCaneKTpoHuKa» u e Npv onpegeneHnm nokasarenen Bbibpocos
HedTerasosasa KomnaHusa CUBYP NO, NO2, SO2, CO, CO2, yrneBogopoaoB "
06beANHAT yCUNMA NO pasBUTUID APYrux 3arpsAsHSAOWMX BeLecTs
CUCTEM NPOMbILIIEHHON
I 6e30MacHOCTU U 3KO/TOrMYeCcKoro e Ha ra3oTypOMHHDbIX M YIO/IbHbIX
Y, Semica 4] MOHMTOPWHIa Ha NpeaAnpUATUAX 3NEeKTPOCTaHUUAX, HA YCTaHOBKaX
TOM/IMBHO-3HEPreTUYECKOro KaTa/IMTUUEeCKOro KpeKUHra, CuHTesa
KoMnneKca. MEeTaHO/1a, YCTAHOBKAX NPOM3BO/CTBA Cepbl,
neuyax NMpPon3a, CTeKNOBaPEHHbIX Neuax
< g2 B3aumogencreue KomnaHum éyaer
g% § cnoco6cTeoBaTb

<< ~ § COBepLEeHCTBOBaHUID NTC 22.1-2021. Obume npuHLMMbI

S § & TromeHcKul Heghme2asoebili hopym 2021 3aKoHofaTenbHOM 6a3bl B 06n1acTu NPOVW3BOACTBEHHOIO 3KONOrMYeckoro KOHTpong

E o g ?: EHEHF . npUMeHeHUs NpeauKTUBHbIX nero MmeTponornyeckoro obecneyeHus

=3Z 2 O rocan cMCcTeM pacyeTa 3KOMOrNYecKoro

23 3z BO37eliCTBUSA.
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Mpryimep peannaaunm @ csupyiouero MoRITopHAFa

NMNCKB BbI6POCOB KOreHepauoHHOU YCTAHOBKM C
MCNonb30BaHUeM 6M6/INOTEKN MALUIMHHOIO
06yueHus C OTKPbITbIM UCXOAHBbIM Kogom — Keras

BxogHoit curvan Boixonpon curHan

CTpyKTypa HelpoHHOW

Mopaenu Ha OCHOBe HelIPOHHbBIX ceTell B ot R
KauyecTBe BXOAHbDIX AaHHbIX ANA

NPOrHo3npoBaHus Bbi6pocos NOX

MUCNONb3YIT BOCEMb NapameTpoB

npouecca:

BxopaHoit BHyTpeHHuit BHyTpeHHmi Boixogoin

BbIXO[lHAs MOLWHOCTb FreHepaTopa, = Wl e
Temnepartypa TOMNMIMBHOIO rasa, "
Temnepartypa BbIx/ona TYpOuHbI,
KOHUeHTpauna O2 B BbiXnone
TYPOVHBI,

pacxoj TOM/MBHOIO rasa,
TennoBon 6anaHc B BbIX/OrMe,
4yacToTa BpalleHUsa TypbuHblI,
TemnepaTtypa Bo3ayxa
Komnpeccopa.

UNIVERSITY OF

CALGARY
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32-64-64-64 (Nadam) 16-32-32 (Nadam) 16-64-32 (Nadam)

Nprynvep peann3aunm |
NCKB

CEMS Veusured MO Emascrs

- .

CTaTUCTUYeckmne TecTbl C UCMOMb30BaHNEM TECTOBOIO Habopa AaHHbIX

Model' d : cce Difference 16-64-64 (Nadam) A2-64-64-64 (Adam) 32-64-04-64 (RMSProp)
s
32-64-64-64 (Nadam)? 0.0170 0.0122 : ¥ :
§ § §
16-32-32 (Nadam) -0.0189 0.0180 -0.1%
16-64-32 (Nadam)’ 0.1172 0.0165 0.7% : i ;
16-64-64 (Nadam) -0.2030 0.0148 -1.2% ’ 5
32-64-64-64 (Adam)’ 0.0518 0.0108 _ ‘
32-64-64-64 (RMSProp)* | 0.1610 0.0126 0.91% gpesesverrorn SRS gy o= RS St
16-64-32 (Adam)? 0.1458 0.0161 0.8% e — F o ‘ i
16-64-64 (Adam) -0.0758 0.0148 -0.4% - ‘ | g
§ § §
16-64-64 (RMSProp)? 0.3284 0.0149 1.9% -
C]D:g § s 3 5
= TE=2 WiccnepoBaHue nNpogeMoOHCTPUPOBaANO BO3MOXHOCTb UCMONb30BaHMUA
Swmax= 6MB6MNOTEKN MALINHHOIO 06YUYEHUNSA C OTKPbLITBIM UCXOAHbBIM KOLOM MPU e NOn ey et NOx v | e w0n Cmamers
¥ = paspaboTke MNCKB. /lyuwasa mogenb ¢ UCMONb30BaHMEM TECTOBOIO Habopa e —— T — S —~
=5SIT S AaHHbIX UMeeT CpefH abCoNTHYI oWnbKy 0,5982 No cpaBHEHUIO C N3mepeHre NOX B CPaBHEHWM C UNIVERSITY OF
5533 M3MepeHHbIMI 3HaYeHMAMM BbI6POCOB. MPOrHO3MPyeMbiMM BbIGPOCaMM CALGARY
2C2=
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1.BHeapenuve L[] B npon3BoCcTBE - BaXHana U
aKTyallbHadA 3ajaua.

2.3apybexHbI 1 OTeUueCTBEHHbIN pbiHOK L[]
Pa3BMBAETCA, KONMMUECTBO KJTIOUEBbIX UTPOKOB pacTeT.

3. moryT 6bITb NOME3Hbl Ha MPOU3BOACTBE Kak A
pPyKOBOAMUTENEN, TaK U ANA COTPYAHUKOB, a TaKXKe
rocyaapcrBa.

4.B PO L[] pacnpocTpaHeHbl B HedTerazoBow chepe,
SHepreTnke 1 MallMHOCTPOEHNN.

5.B skonorun mogenupyiotca L reorpagpuuecknx
JaknroJveHe 06bEKTOB.

6.[Mpumepsl LIJ] B 3konornueckom MOHUTOPUHTE -
MOJEenu yrnepoHoro banaHca v NpeanKTnBHbIE
CUCTEMbI KOHTPONA BbIOPOCOB.
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MIY nmeHun M.B.JlomoHOCOBa

Bbicwas wKona rocyaapCcTBEHHOro aAMMHUCTPUPOBaHUA

HayuyHasa koHdepeHuUusa «JlomoHocoB-2023»
Cekuunn «ABaHrapa umndcgposou TpaHchopmauum
rocyaapCTtBeHHOro agMMHUCTPUPOBAHUSA: CTpaTeruu,

TexHosnorum, agpeKTUBHOCTb» iTMO.. .. .
Moacekuuna «MACKyCCTBEHHbIW UHTENNEKT B UNIVERSITY
KOHTPONbHO-HAA30PHOU AEATENbHOCTUY

WUccnegoBaHue onbiTa NpUMeHeHus
«UnpoBbLIX ABOMHUKOB» B NPOMU3BOACTBEHHbIX

npoueccax

AcnupaHT 1 roga
Hay4yHbIV pykoBoauTen.b: o0y4YeHus:
Kyctnukosa MapuHa AnekcaHapoBHa, AOLIEHT, K.T.H dPaxptanHoBa CabuHa

r. Mockea — 2023 3axmaoBHa
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