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«/ B BU3HEcCe, N B CUCTEMEe roCcyJapCTBEHHOM BNACTU Hado
aKTMBHO Pas3BMBaTb LMMDPOBbIE MAAaTHOPMbI, OCBanBaTb
MoOen ynpaBfeHNsa Ha OCHOBE JaHHbIX, Ha OCHOBE
OONbLUMNX OAHHbIX».

Bnagnmup lMyTtnH, Npe3naeHT Poccumckom depepaumm

(BbicTyrineHne Ha cwe3dge PClIM, 16.03.2023)

«YTOOBbI Maes BOMJIOTUAACh B FOTOBbIN
BbICOKOKOHKYPEHTHbIN MPOAYKT, HY>XHbl MOLLIHbIE
NA1aTPOPMEHHbIE PELLUEHNS — OT CUCTEM
aBTOMAaTU3NPOBAHHOIO NPOEKTUPOBAHUS A0 CreumanbHOro
codTa POOOTOTEXHNUYECKMX KOMMIIEKCOB. Be3 cO6CTBEHHOIO
nporpamMMHoOro obecneyeHms Het dynytlero. <..>

Mo Hanbosiee BOCTPEOOBaHHbBIM TEXHOIOMMYECKUM
HanpaBfeHUSM OpraHM30BaHa pa3paboTka YHUBEPCAIbHOrO
codTa. MNpexae BCero oHa KacaeTcs CpenCcTB ynpaBieHus

MN3HEHHbIM UMKINOM n3gennd, NMHCTRYMEHTOB UHXEHEPHOro .

aHasIM3a, CMCTeM YNPaBeHUs NPON3BOACTBOM, LIMPOBOFO.
MPOEKTUPOBAHUSA, BUPTYASIbHbIX UCMbITAHUN. T

Muxaunn MuwayctuH, lNpencenaTtenb ﬂpaByI.T__enb'c_'Té.a _' G
Poccunckon @enepaitmin

(BbeictyriieHne Ha VIl kKoHpepeHUnu «L/m;b,bosag F
UHAYCTPUS MPOMbILLIEHHOM Poccum», 01.06,2023) :

LUNDOPOBASI
NNAATOOPMA

MO PASPABOTKE
N NPUMEHEHWIO
LUNDPOBbLIX ABOVMHVKOB

CML-Bench® - undposasa nnatcdopMa

Nno pas3paboTke U NPUMEHEHUIO LD POBbIX
nBonHukoB (Digital Twins) U «yMHbIX»
uncdpoBbiXx ABOMHUKOB (Smart Digital
Twins) BbICOKOTEXHOJIOTMYHbIX NMPOMbILL-
JIeHHbIX U30ennin/NPoayKToB U TeXHONOormn-
YeCKUX/rnpoun3BoACTBEHHbIX MPOLECCOB UX
N3roTOBJIEHUS; CUCTEMaA yrnpaB/ieHns ges-
TeNbHOCTbIO B 06/1aCTU CUCTEMHOTIO Uucpo-
BOroO UHXXUHUPUHra (CUCTEMHOIo U Moaesb-
HO-OPUEHTUPOBAHHOIO UHXXUHUPUHTA,
MaTeMaTUYeCKOro, KOMMNbIOTEPHOro 1 cynep-
KOMMbIOTEPHOro MogenmpoBaHus, undpo-
BOro NPOEeKTUPOBAHUSA, KOMMbIOTEPHOro

M CYNepKOMNbIOTEPHOIr0 UHXXUHUPUHIA).

Lindposasa nnatpopma CML-Bench® - yHukanb-
Hasa poccuckada pa3paboTka, CPOKYCUPOBaH-
Haa Ha obecrnedeHny NPoeKTUPOoBaHMA

1 MPOM3BOACTBA B KpaTyamnlume Cpoku rnodanb-
HO KOHKYPEHTOCMNOCOOHOM BbICOKOTEXHOOM Y-
HOM MPOAYKLMW B PA3/INUYHbBIX OTPACNAX U Ha
HOBbIX PbIHKaX.

MpumeHeHne UudpoBon nnatdopMmbl
CML-Bench® Ha npeanpuatmnax POCCUMCKOMN
MNPOMbILLIEHHOCTM MO3BOAAET aBTOMATU3MPOBATb
npouecc paboTbl C MHXEHEPHbIMU BblUMCIEHNA-
MU, CYLLIECTBEHHO COKpalllaeT Tpyao3aTpaThl Ha
AOMUHUCTPUPOBAHKME VHMXXEHEPHOW AeAaTeNbHO-
CTU 1 3HAUUTENIbHO YBENMYMBAET NPOU3BOAN-
Te/IbHOCTb COBMECTHOW paboTbl MHXXEHEPOB, UTO,
B CBOIO o4uepeb, MO3BONAET 3HAUNTENbHO MOBbI-
CUTb 3HEKTVBHOCTb PACUYETHONO COMNPOBOXKAE-
HUA NpoLecca pa3padboTkK, NPOBed4eHNA MHOIO-
BapWaHTHOM ONTUMKM3aLIMM NPOAYKLIMM 1 obecne-
UNTb €€ KOHKYPEHTOCNOCOOHOCT.

305+ S 4

peanunusoBaHHbIX ' TbIC. NPOEeKTHbIX § ] MnPaO
NPOEeKTOoB peLieHnn PYBb.

0na 10 BbICOKOTEXHOMOIMMYHbIX npeacTaB/eHo Ha naatdopme Bblpyyka B 2018-2022 rr.

oTpacsien NPOMBbILUNEHHOCTHU 3a 8 net akcnayaTtauum

Lindpposas nnatchopma No paspadboTKe U NPUMEHEHNIO LMMPOBbLIX ABONHUKOB




PA3SPABOTKA N PASBNTUVE
NAATOOPMbBI

IKACTOMW3BALWNGI
PaspaboTka Lindposon nnatdopmbl Begetcs ¢ 2006 roga noa o6LLMM PYyKOBOACTBOM

A.N. BOpOBKOBa, NpopeKkTopa No LudpoBomn TpaHchopMaumm CaHKT-INeTepbyprckoro n KPOCC-OTPAC/\EBO|7|
NONTEXHUYECKOro yHmBepcuTteTa NeTtpa Benunkoro (Croery). TPAHCDOEPR PELUEH|/||7|

CML

| > CompMechLab
CaHKT- MepenoBas HayuHbI LeHTp LleHTp NHXUHUPWHIOBbIN
MNeTepbyprckum NHXXEeHepHasa MUPOBOIO YPOBHSA KoMmeTeHuun HTU LueHTp «LleHTp
NOJINTEXHUYECKNM wkona Criery cneny creny «Hosble KOMMbIOTEPHOro
YHUBEPCUTET «Lndposon «[epepnoBblie MPOU3BOACTBEHHbIE UHXUHUPUHIa»
MeTpa Benvnkoro UHMXXUHUPUHT» UMb poBble TEXHOMOrUM» (CompMechLab®)
TEXHONOM U crneny «Mbl Janeko NPOABUHYJINCH B YaCTW MPUMEHEHUSa TEXHOOTUN LM POBbIX
OBOMHUKOB M3Oennn. 3a npolenwve 4 roga caM TePMUH «LUMOPOBOM OBOMHUKY
KOMAHOA PA3BUTUSA CML-BENCH® ob6pen 3HauYMMOoe HamnoJIHEHME: Tenepb 3TO He NPOCTO Maesa Toro, YTo oyaeT
B OyayLLEM, 3TO KOHKPETHas pabdoTa, KoTopasa ceroagHsa BbinonHaeTcs B AO «OOK».
<..> KOHKpeTHasa 3agadva B JaHHbIM MOMEHT - 3TO npuMeHeHue Lindposon
nnatdopmMbl CML-Bench® npu paspaboTke COBPEMEHHbIX ra3oTyPOUHHbIX
- [oBuraTenen ¢ nocaenyoLen nocTaHOBKOM MNaTdoOpMbl HA MPOU3BOACTBO,
COMPOBOXAEHMEM B IKCMIyaTaLMm»,
FOpuvt LLIMOTUH, 3aMeCTUTE b FTeHEPAsTbHOro AUPEKTOPA —
y reHepasibHbIvt KOHCTPYKTOP AO «OLK» (MK «PocTtex»)
Anekcen BopoBkoB TaTtbsaHa KannHuHa Oner Munxannos
PYKOBOAWTENb CTPATENMYECKOrO 3aMeCcTUTeNb PYKOBOANUTENS PYKOBOAMTENb HanpaBNeHus .
Da3BITUS CTPATErMYeckoro passuTs Da3paboTKM «B TONAMBHOM KOMMNAaHUM B3A/IMCh pa3padoTaTb CUCTEMY OUUCTKKM BYPOBOro

pacTtBopa. <...> OCHOBHOW 3JIEMEHT 3TON KOHCTPYKLMUUN — BUOPOCUTO, HO NPU ero
ycKopeHun 0o 7 g (ueneBoe 3HadyeHme B T3) KOHCTPYKLUMA pa3pyLuanacek. <...>

B Hauane 2018-ro 661510 peLlleHo co3aaTh UMMPOoBOW ABOVMHUK CUCTEMBI. [poaHa-
NIN3NPOBaB Ha HeM Bosiee COTHM BapMaHTOB KOHCTRYKLMN, N3rOTOBUAM OMbITHbIN
obpasel, KOTopbI NpeB3oLlen 3apybexHble aHanoru. <...> lNpunyem Ha BbINoJIHe-
HMe paboT C NCNOb30BaHMEM LMMPPOBOrO ABOMHMKA YLLMO BCEMO HECKOJbKO
MecsaueB. Mbl peLunan TUPaXKMpPOoBaTb 3TOT OMbIT, CO34aB Y Ce6s MHXUHUPUHIO-
BbI/ LIEHTP, B OCHOBE KOTOPOro ByaeT nexaTb HOBbIV, LUMMDPOBOW MOAXOO.

BapguMm Bypakos Bnapgucnas KNnMMKuH AHTOH AneKcCaluKuH Erop AnekcaHgpoB
FNaBHbIl apxXUTEKTOp PYKOBOAMTENb PYKOBOAMTENb HANPaBNEHNa MEHeXep o paboTe C KoYeBbIMU Hartanbs Hukunenosa, npesugeHt AO «TB3JI» (K «Pocatom»)
UMdpoBon Nnathopmbl NHXEHepHbIX paboT AUCTPUOBIOLIAN KNMEeHTaM 1 napTHepamu

TanbHOWM 3KCMlyaTaumMm. IKCTPEMasIbHble YCNOBUS KOCMUYECKOrO MPOCTPaH-
cTBa TpebyloT TWaTelbHOW Ha3eMHOW 3KCMepUMeHTalbHOW OTPabOTKM M NO-
CTPOEHUSA TOUYHbIX, BbICOKOAAEKBATHbIX MaTeMaTnyeckmnx mogenen. CokpaTmuTb
006beM Ha3eMHbIX UCMbITaHUM BO3MOXXHO C MOMOLLbIO LMD POBbLIX ABONHUKOB.
MOMMMO 3KOHOMUYECKOMN 3(PHEKTUBHOCTU, HOBbIE NOAXOAbI MO3BOAAT YMEHb-

?;ﬁ_ . i «PakeTHO-KOCMMYecKasa TEXHMKA OTNIMYaeTCsa OT APYrMX OTpaciien HEBO3MOXK-
‘ HOCTbO MO0 KpaMHen CIIOMXHOCTbIO OO6CNYXMBAHUA N30ennn BO BpeMa opbu-
- Rs
” Q
- $ .
S
i! »

AnekcaHgp Muxannos Muxaun KopukoB AnekcaHpp CebGenes MeTtp CkonuH LINTb CPOKM NPOW3BOACTBA CTOMb CIIOMXKHBIX W3S,
PYKOBOAWTENb HaNpaBneHns PYKOBOANTENb HaNpaBNeHus PYKOBOAMTENb HANPaBNEHMS NHXeHep-nCcCnenoBarenb Lannnn CyGEOTHN, 3aMeCTHUTENb FeHeDaTEHORE o0 2
TECTPMPOBaHWS, BasnaaLmm aBMaCTPOEHMS [BUraTeNecTpoeHus ¥ i P i 2

11 BepudUKaLIM MHXeHepHoro 110 o passutno PKL] «lMporpeccy» ('K «PockocMOC»)
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LUNDOPOBbLIE
ABOVNHNKW

NPOMBILUAEHHBIX USAEANI
N TEXHONAOI MHECKWX
NMPOUECCOB

[TooekTbl MO pa3paboTke 1 MPYMEHEHUIO LUNMd-
POBbIX ABOVMHMKOB BbICOKOTEXHOMOMMYHbIX
MPOMbILLNEHHbIX M30enn Ha 6a3e Uudposon
nnatdopMbl CML-Bench® peanusytorca B cOoT-
BETCTBUM C HaLUMOHaNbHbIM CTaHgapToM Poccum-
ckon @epepaumnm - FTOCT P 57700.37-2021
«KoMMbloTepHble MOOENN M MOOENMPOBaHME.
LMDPOBBIE ABOVHNKIA M3AEMN. O6Lme
MOSTOXKEHUSA».

CTaHpapT pa3pabdoTaH cneymanmctamm LieHTpa
HTW CIMelry «Hoeble Npon3BoACTBEHHbIE TEXHO-
norumy 1 QIryr «POAL-BHNSO» B cooTBeT-
cTBUM C [NporpaMMon HaumMoHanbHOWM CTaHOap-
TM3aumm Ha 2020 rog v MNMporpamMMon Haumo-
HanbHOW CTaHfapTu3aumm Ha 2021 roa. YTBep-
»aoeH npukasom N2 979-ct PoccTaHgapTa

16 ceHTab6psa 2021 ropna. BeegeH B gencraue

c 1 anBaps 2022 roga.

MpumeyaHua

04 cC M L - B e n ¢ h ©

FOCT P 57700.37-2021 pacnpocCTpaHaeTcs Ha
M3g4enma MalMHOCTPOEHMS, OgHAKO Ha ero
OCHOBE MOryT pa3pabaTbiBaTbCA CTaHO4APThI,
yCTaHaBNMBatoLMe TpedoBaHUA K LMMDPOBLIM
OBOMHWMKAM M30enn pasnnyHbiX oTpacnemn
MPOMBbILLNEHHOCTM C YYETOM UX CreunduKki,

Ha Uudposon nnatcdopme CML-Bench® peanu-
30BaHbl 0EeCATKM MPOPbIBHbIX MPOEKTOB C pa3pa-
OOTKOM LUMMDPOBbLIX ABOVMHMKOB M3Oenvv onsa
BbICOKOTEXHOMOTMNUYHbIX OTPacnen: gsurarene-
CTPOeHVs, CyJOoCTPOEHUA, aBTOMOOMNecTpoe-
HVA, aTOMHOW 3HEepPreTuku, MeguUnHbl 1 OpYrX.

N3 FOCT P 57700.37-2021:

3.24 undpoBon oBoMHUK nsnenus; LIO: CucteMa, cocTtosaLlasa 13 LmdpoBom
MoOenu n3aenua U ABYyCTOPOHHUX MH(MOPMALMOHHbBIX CBA3EN C n3aenemM
(Nnpwn Hanu4ynm nspennsa) n (M) ero CoOCTaBHbIMU YaCcTAMU.

1 LinchpoBow ABONHUK pa3pabaTbiBaeTca N MPUMEHAETCH Ha BCeX CTaausax
YKM3HEHHOrO LMKa Usgenus.

2 Mpwn co3gaHnm n NpUMEHeHNN LMMOPOBOro ABOMHMKA M3O0enns y4YacTHUKaM
NpPOoLEeCCOB XU3HeHHoro uukna (no FOCT P 56135) pekoMeHayeTcsa npume-
HATb MPOrPaMMHO-TEXHOMIOIMYECKYH MNATHOPMY LMDPOBLIX ABOMHUKOB.

MATPVLUA

TPEBOBAHN,

LIEAEBBIX NOKA3SATENEN
N PECYPCHbIX
OrPAHNYEHNI

Ha 6as3e UudpoBon nnatcdopmbl CML-Bench®
Pa3pPabaTbiBAIOTCA OCHOBHbIE KOMMOHEHTbI
LNDPOBbIX OBOMHWKOB V34NN, B UX YMCe:

. ApXUTEKTYpPa LMDPOBOro ABOMHKKA Ha
OCHOBE MOAXOA0B CUCTEMHOIO UHMXXMHUPWHIA
1 MOOENbHO-OPUEHTVNPOBAHHOIO CUCTEMHOIO
VHXXWHUPWHIa C YYETOM peasibHbIX MaTepm-
anoB, BHELUHWX BO3OENCTBUN, (DU3MKO-
MEXaHUYECKMX M TEXHONOMMYECKMX NpoLec-
COB, 3KCMIyaTaLVOHHbIX PEXXMMOB U CTaaum
YKUNBHEHHOTO LMK,

. MHOroypoBHeBas MaTpuLa TpeboBaHUM,
LieneBblxX NokasaTenew 1 PecypCHbIX

orpaHuyeHnm (BpeMeHHbIX, OMHAHCOBbIX,
TEXHOMOMMYECKMX, MPOU3BOOCTBEHHbIX, 9KO-
NOrMYECKKX, HOPMATUBHbBIX U OP.);

MaTeMaTUYeCKMe 1 KOMMbIOTEPHbIe Moaenu
C BbICOKVIM YPOBHEM afeKBaTHOCTU;

Bepudmkauma 1 sanmgaunsa NO v mooenen;

BMOTYasbHble UCMbITaHUA, Creunanm3npoBaH-
Hble BUPTYyalbHble CTEeHOb! VI BUPTYalbHble
NOSINTOHbI;

aBTOMaTM3aLNA NHXKXEHEPHbIX, OPraHn3aLMoH-
HbIX 1 MPEe3eHTaLVOHHbIX MPOLEeCCoB U ApP.

Undposaa nnatcopma CML-Bench®

3akKasbl, COBMECTHble MPOEKTbI, NOPTdEeNb NPOEKTOB

Fno6anbHO KOHKYPEHTOCNOCOBHbIE BbICOKOTEXHOJIOMMYHbIE N3AeNNs

A

Digital Brainware

Cucrtema naaHMpoBaHUA
: TpeGoBaHui,

ueneBbIx
Ludposoe T3 nokasarvenei

OorpaHu4eHun

YnpaeneHue 4OCTYNOM

IH

«ndpoBas cepTudurkaums»,
uncpoBon crnep NpoeKkTa

MaTtemaTunueckue,
KOMIMbIOTEPHbIE, LMPOBLIE By
Mopenu uspenun

Matpuua TexHonorum onTuMmnsaummn

W pecypcHbIX LincpoBble ABONHWUKN n3gennn
N TEXHONIOMMYECKMX MPOLIECCoB

3

BupTyanbHble UChbITaHUS,
BUpPTYyasibHble UCMbITaTe/bHbIe
CTeHAbl, BUpTYyasibHble
ucnblTaTenbHble NOAUTOHbI

$
3
3

YnpaeneHue HPC-pecypcamm
Hardware: BbluncnuTenbHble KNacTepsl,
CynepKOMMbIOTEPHbIN LEHTP H

Smart Big Data

i Lincbposasa nnatcopMa no paspaboTke 1 NpUMeHeHnto undpoBbix ABoMHMKOB CML-Bench®: g
! ynpasneHue TpeboBaHUAMU / N3MeHeHUaMU / KoHUrypaumsamuy / AaHHbiMmU / 3HaHUSMKU / KOMOeTeHUMsSIMIN / NpoekTamu / ... ‘

Lindposas nnatdopma no paspaboTke N NPUMEHEHUIO LMMPOBbLIX 4BONHUKOB )5



LUNDOPOBbLIE
NCIbITAHINGSI

CTEHAbLI N NOAUNITOHbI

TexHonormnsa paspadboTkn LMMPOBbLIX ABONHUKOB
1 Uudposasa nnatcpopma CML-Bench® BhicTyna-
0T OpanBepamMm 1 MHTerpaTopamy NpUMeHeHna
CUCTEMbl CKBO3HbIX LIMMPOBbLIX TEXHONOM N
knacca Digital Engineering - Smart Design &
Engineering, B 1x yucne:

06

CUCTEMHbBIV MHXUHUPUHT (System Engineering,
SE) v MOgeNbHO-OPUEHTUPOBaHHbIN CUCTEM-
HbI MHXUHMPUHT (Model Based System
Engineering, MBSE);

LrbpoBoe npoekTunpoBaHme (Computer-Aided
Design, CAD);

MaTeMaTUYeCKoe 1 KOMMboTepHOoe MoaeInMpPo-
BaHue (Finite Element Analysis, Modelling,
Simulation, Simulation & Analysis, S&A);

Bepudrkaumsa v sannpauma (Verification &
Validation, V&V);

Lumdposon nHxHMPKHE (Digital Engineering, DE);

BHewHune

cucTeMbl WEB-uHTepenc

1o

PDM/
PLM

YMNPABJIEHME PECYPCAMU

CAD N JINLIEH3MSIMM

A

COBMECTHASA PABOTA.
YMNPABJTEHNE NPOEKTAMU
N 3AOAYAMU

CAE/CFD/
CAO/ ...

i
b

Post 3 : VIMPABJIEHVE
: PACYETHbBIM JAHHBIMM

«YMHASA» OYEPEOb

LIMOPOBOE T3.
YMNPABJIEHVE LEIAMU

BE3OMNACHOCTb
M YMPABJIEHME OOCTYMOM

CML-Bench

TbIC. BUpTYanbHbIX

~30 ~
MCNbITaHUN

3a 8 neT aKcnnyatauum
~1 oo BUPTYaJibHbIX
MUCNbITAaHUN B CYTKU

KOMMbIOTEPHbIN 1 CYNEPKOMMbIOTEPHbIN
MHXUHKPKUHE (Computer-Aided Engineering,
CAE; High Performance Computing,
HPC-CAE);

BPTYaJlbHble UCMbITaHWA, BUPOTYallbHble
CTeHObl 1 BUPTYallbHble MOJIMTOHbI;

foNblIVe OaHHble, MCKYCCTBEHHbIV MHTENNEKT,
6I0OKYEVH 1 Op.

HPC-
pecypchbl

O6o3HauYeHus

BU3YAJIM3ALNA U AHATINS PE3YJIbTATOB

Mopaynb
CML-Bench®

BHelHve
pecypchbl 1
no

JlokanbHble
BblUMCN-
TesbHble
pecypchl

TEXHNHECKNE
XAPAKTEPNCTUKW

N CEPBVCHI

~850

~51

TbIC.

A0PO-4YacoOB B CYTKMU

ThiC.
CTPOK Kopa

Undposaa nnatdpopma CML-Bench® coctouT
113 Habopa CepBUCOB, HanMcaHHbIX Ha Java 11 1 Kotlin.

AganTurpoBaHa Nog akTyanbHble Bepcum OC Astra Linux
Special Edition. B kauectBe CYB/[] ncnonb3ayetca
Postgres Pro Certified (cepTtuduumpoaHbl GCTIK).

B OKpY»XXEeHMAX pa3BepTbiBaHNA MPUMEHAIOTCA Nydlline
TEeXHONOr MY N9 aBTOMaTU3aLUMKW YCTaHoBKM, cOopa

NTOroB OLWMOOK W NoKa3aTenen Npon3BoanTebHOCTH,

OHNamH-MoHUTOPWHra pabdoTbl: ELK, Jenkins, Ansible,
Prometheus v ap.

ApxutekTtypa umdposon nnatdopmbel CML-Bench®

i) () |G

CML-Bench™

wovornce [ Fe-core ][ Queue ][ Solver ]

[ Elegans ][ Licenses manager ]

G )

slurm

i e

{@« Mpeanpustie 1
{é%n Mpeanpusitue N

W PP [ Task statistics } [ HyperstudyProxy } @ ba <
[ Metaproxy } [ Hydnum } [Helpdesk } e
[ Agaricus } [ Pyxidata } [ Edulis} «
TEAMCENTER
i‘ DNS server ii NTP server 13 Email server i
o - e Y ——
;\ ®dainosblil cepBep /}; CepBep P TOpUAA |
-
[ CAD, CAO, CAE, ... }
Core YNpasneHye NPOeKTaMy, NONb30BATENIAMM 11 AOCTYIIOM, AOKYMEHTaMV 1 3aaauamit Task statistics CTaTUCTVKa MO PacUeTHBIM 3aa4aM
Fe-core Monb3oBaTensCKii uHTepdeiic  3anau
Elegans Pacuer 3a4a4 Ha BLICOKONPONIBOANTENbHBIX KNacTepax c p yanamu
Queue YrpasneHie ouepensty BbluMCcReHIi Hydnum BUGnMOTeKa LieneBbIX 3HaueHNit
Solver 3anycK PacUeTo Ha OTAENbHbIX Y3niax Agaricus WkTerpauvs c Siemens TC
Licenses manager  Ynpasnerve nuuiersuamu CAE Pyxidata MPeANKTUBHAR aHaNUTIKa
Helpdesk OGpatHas cB3b OT nonb3oBaTeNeit
Edulis n ¥ Mouck no Bcem hop!
Lindposas nnatdopma no paspaboTke N NPUMEHEHUIO LMPPOBbLIX ABONHUKOB o7



LNDPOBOV NAATOOPMbI
CML-BENCH® (2006-2021)

IKAIOHEBbBIE BEXVI

PA3BUNTISI

2014-2016 07.2017 10.2018 02.2021 12.2021
MNMonMeHeHne HaunoHanbHas MNpemMna «JTyyLumm BkatoyeHre nnathopmebl Permncrtpaumnsa 31 HoBoro P
nAaTOpPMbl B MPOEKTE NPOMbILLNEHHAS LIMDPOBOW MPOEKT B EonHbIv peecTp B COCTaBe mnatdopMbl.
«KopTtex» / AURUS npemusa PO EASC» MmexxoyHa- POCCUNCKMX MPOrpamMm MpeMunst «TeXHONOrMYeCKIi NPopbIB — 2021»
(ronoBHOM «MMHOyCcTpUa» POOHOIO KOHKYpPCa ona 9BM 1 6a3 gaHHbIX. 3a npoekT «Linchposas nnatchopma
UCMNONHUTENb — VIHHOBALIMOHHbIX MNpu perncTpaumm

KOHLEMTYasIbHOrO NMpOeKTNPOBaHA

Oryr «<HAMM») M ONTUMU3ALMM M3OENUN aBUALMOHHOM TEXHUKIY»

npoekToB «EBpa3nin- othopmneHo 34 PV
CKME UMdpoBble

r1aTOopPMbI»

2022

o_ ___________ é é e o) . N . ~

.
A\ 54 A 54 \r A\ 54 A5 A 54 \r \ 94 ?—>
2006 05.2017 2018-2022 07.2020 07.2021 ! 09.2021
Hauano pa6oT [paH-npu PasBuTre nnatdhopMel Cuctema ynpaBneHus JIMUEH3MOHHbBIM OOFOBOP YTBepKaeHve
Mo CO3AaHMIO EBpa3snnckoro B pPaMKax NporpamMmbl OaHHbIMW 1 NpoLeccamm Ha NpuobpeTeHne FOCT P 57700.37-2021
nnaThopMmbl KOHKYpPCa Hay4HO- LleHTpa HTW Clery PACYETHbIX U 3KCMepu- MAO «OLK-CaTtypH» «KOMMbIOTEPHbIE MOOENN
TEXHOTOMMYECKNX «HoBble Npon3BOa- MEeHTasIbHbIX Hay4YHbIX 200 nuueH3nm nnatdop- 1 MoOeNMpPOBaHMe.
MPOEKTOB CTBEHHbIE mnccnegoBaHum «YPAHINA» Mbl B paMKax peanm3aumm LNDPOBBIE ABOVHMKIA
TEXHONOr NN Ha ocHoBe CML-Bench® OOPOMHOW KapTbl N3OENNN. O6Lume
(MMNopTO3aMeLLEHMEe coTpyaHmnyecTta OK NOJTOXKEHUNA»
Ansys EKM) n LUeHtpa HTW CIery

MPUMEPbI PABPABEOTOK HA LIU®POBOW MJIAT®OPME CML-BENCH®

LndpoBoe npoekTnpoBaHne

M afANTUBHOE MPOU3BOACTBO KACTO-
MU3UPOBAHHbIX MMMIAHTOB. MHMLUMa-
TUBHbIN NPOEKT B MHTepecax HN
TpaBMaToNornm n opToneanm

nm. P.P. BpegeHa

LincbpoBon ABOMHUK Ha4YaslbHOMN
CTaAuUKn SAEPHOro LUMKNa. 3akasumk:
AO «TB3J1» (FTK «PocaTtom»)

CHMKeHne Macchbl geuratena TB7-117
CT-01 Ha OCHOBEe TEXHONOrMN
«UnhbpoBON ABONHUMKY». 3aKa3umK:
AO «OOK-Knnumos» (AO «OOK»)

Co3pgaHme «yMHOro» LM poBoro
OBOWHWMKA W 3KCMEepUMeHTas IbHOro
obpa3ua ManorabapuTHOro ropoa-
CKOrO 2/1eKTpOMOBUIA C cucTemMonm
ADAS 3-4 ypoBHA. 3aKa3uuK:
MuHo6pHaykn / MAO «KAMA3»
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IKAIOHEBbBIE BEXVI

PA3BUTISI

LNDPOBOV NAATOOPMbI
CML-BENCH® (2022-2023)

2022 05.2022 Pa3paboTka MocTaBka JIMLEH3UM NNaThopMbl: VIHTerpaums NporpamMMHOro
Hauano paboT no cepTuduKaLmm 3anyck popMUpoOBaHmna KaCTOMU3MPOBaAHHbIX MOOY1emn AO «OLK», MAO «OK-CaTypH», obecneyeHns POCCUNCKMX
n1aThopMbl MO 6 YPOBHIO JOBEpUS akaoeMnyeckmx NnLeH3nm 0719 OBUTaTENECTPOEHNS OrAaQy BO ToMmIY, BeHOopOoB: AO «ACKOH»,
OCTIK 1 cCOOTBETCTBMS TPEOOBAHMAM nnaTopmMbl B paMKax [epenoBow DOrAQy BO Camly, OO0 «KBaHTOpDOPMY»,
K TNC 3 knacca (BO3MOXXHOCTb VHXXeHepHOM WKobl «Lindposon OO0 «lLleHTpOoTEX-NHMXUHUPUHI, OO0 «BbluncnutensHas
00PabOTKM KOMMEPYECKOW TalHbl NHMXXUHUPUHE NBPAS PAH... MexaHukay, HTL «AlMM»,
n ceegerHun OCI). McnbitaTenbHas L OO0 «Ddupecuncy,
nadtopatopud - AO LleHTp OO0 «Tecucy...
CATOM3aLLMTANHDOPMY.
b
(o] O O O O O O 0>
2023
04.2022 07.2022 10.2022 11.2022
CoBMeCTMOCTb qnachothﬂ PervcTtpaumsa ToBapHOro 3Haka (rpauyeckoro, Murpaumsa gaHHbIX HauroHanbHaa npemMms B 061acTu
¢ ONePaUMOHHON CHCTEMON C/IOBECHOIr0, KOMBUHWPOBaHHOIO) Lindposow 13 Teamcenter MPOMbILLNIEHHbBIX 1 LMMPOBbLIX NepeaoBbIX
Astra Linux Special Edition. nnatopmbl CML-Bench® B ®enepanbHoOM TexHonorum «Mpunopuntet-2022» B HOMUHALNMN
[NepBasa HaumoHanbHas cny»6e No MHTeNNeKTyarbHOM COOCTBEHHOCTM «/IMnopTo3amMeLLeHres
npemna «IMnopTo- (PocnaTteHTe)
HE3aBNCKMOCTb

Pa3paboTka CNopTUBHbIX CaHen

C YNyYLLIEeHHbIMW a3pPOANHAMNUYECKNMM
XapakTepUCTUKaAMKM 1 rMoKasaTessiMn
YMPaBNAeMOCTU. 3aKa3unk: TPexkKpaT-
HbI1 YEMMUOH MUPa MO CaHHOMY
cnopTty PomaH Penunnos

Pa3paboTka uMdpoBoro ABOMHMKA
MOPCKOTrO ra3oTypOuHHOro ABMratens
1 pefyKTopa B COCTaBe arperaTa.
3akasunk: AO «OK-CaTypH»

OnpepneneHne oNTUMabHOM KOHCTPYK-
unu n3genna «Bnbpocnto», npeaHa-
3HAUYEHHOro A/ OUMCTKM BYPOBOrO
pacTBopa.

3akasunk: OO0 «HIMO «LleHTpoTex»
(AO «TB3J1» / TK «PocaTom»)

Pa3paboTKa 2/1eMEHTOB KapKaca Ky30Ba M KOHCTPYK-
TUBHbIX 3N1EMEHTOB BPOHMPOBAHNA OTEYECTBEHHbIX
aBToMOGUNEN «JIMMy3unH», «CefaH», «BHEJOPOXHUK
1 «MukpoaBTOBYyC» Ha 6a3e eAnMHOM MOAYJIbHOM
nnathopMbl, NpeaHasHa4YeHHOW Os NepeBO3KU

N COMPOBOXAEHMSA MEPBbIX TNL, FTOCYOAPCTBa, @ TakXe
OPYrUX nnu, Nognexalimx rocygapcTBeHHOM OXpaHe.
3akasuunk: Pryrn «<HAMW»
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ANTOPNTM
COTPYAHNHECTBA

TlaBHas naes B3aMMOENCTBUS 3aK/TIIOYAETCS B TOM, YTOObI
8CE PA3PabOTKM U MocrienytoLImne UCTbITaHWUS, BbINOSIHAEMbIe

CTaHOapTU30BaHHbIW NUIOTHLIN NPOEKT Ha 6a3e Uudposon nnatdopmbl CML-Bench® (LiM) | > y : Lot aMmkax heaepasibHbIX NPOEeKTOB, BEJINCH Ha nnatgopme
' i 3PaboTKN U NPUMEHEHNS LI POBLIX OBONHMKOB

CML-Bench®. A yBepeH, YTO 3TO NO3BOJIUT AOCTUYb
o"ﬁMq_Hblx rioKasatesien 1 BbIBECTM POCCUINCKOe

" MPOMBILLIEHHOE MPOM3BOACTBO Ha HOBbIN YPOBEHb
Pa3BUTUNA».

dtan O (-3 mec) dtan1 (3mec) dtan 2 (3-6 mec.) dtan 3 (12-18 mec.)

PasBepTbiBaHue LM ConpoBoXpaeHue TexHuueckas
Ha UHdPaCTPYKType OKpYXXeHuUs1 nopaepXKa oKpyxe-
3aKasuMkKa 3aKasuMka HUS 3aKasuMKa

NMnaHupoBaHue MUNOTHBLIN NPOEKT
WHTerpauum LN Ha UM (onuMoHanbHO)

Amutpuii MeckoB, cneumanbHbIV NpencTaBuTENb
Mpe3naeHTa PO no BonpocaM uMdpoBoro -

Ayout 6usHec-npoLec- » Peanusauus » 3akynka o6opynoBsa- OnpepneneHve 3apay « OkasaHve ycnyr

COB 3aKa3umka MUIOTHOIO NMPOEKTa Hua 1 MO (npu [N1S CAMOCTOSTENIbHOIO B COOTBETCTBUMU N TEXHONOIrMYeCcKoro p.a_3'Bl(|'|T__[/'!;! Ty :

Ha OKPY>XXEeHUW SINLLEH- Heo6XxoanMoCTH) peLUeHUs 3aKa3umKoM, C LOroBOPOM o e Ve
AyOuT MHDPACTPYKTY- 3vapa obyyeHune COTPYAHNKOB TEeXHUYECKoMm (BI/I3I/IT B Crierly. 31.017. 2023) Sy
pbl 3aKa3umka MyckoHanagka Ha NOAREPKKM 4 i b
HenpepbiBHbIN OKPY>XXEHUM 3aKa3umka ConpoBoxaeHue
CornacosaHue MOHUTOPUHI BbIMOJIHEHNS MPOEKTa,
nunotHoro HUOKP 3aKa3urkoM xopda Mwurpaumnsa gaHHbIX KOHCynbTauum
Ha 6ase LM (onumno- pPaboT Yepes rocTeBon MUIOTHOrO MPOEeKTa
HaslbHO) pocTyn Ha OKpY>KeHwe

CmEEEEE SR JoKasa (onunos : «Y Hac ouyeHb CUMbHasi MaTeMaTuyeckasi LLKOSa,

HECDEIICT® CELEE C pesynbTatamm NnPEUKagHas HaykKa, KOMMNEeTEHTHbIE MepPCrneKTUBHbIe
pabounx MecT BbINOSHEHUS NPOEKTa

KOMaHObl Ha KJTIOYEBbLIX MPOMBILLUNEHHbIX NPeanpPUaTUsaX.
Bce 3TO B KOMMNEKCE OOIXKHO paboTaTb HaO AOCTUMKEHMEM

BapuaHTbl npnobpeteHus Uundposon nnatcdopmbl CML-Bench® e R s [ CREXOAANK TEXRONOTN
i J BNPTYaJIbHbIX UCMbITaHUN».

1. TMLUEH3N 2. MporpaMMHO-annapaTHbIA KOMIMIEKC Bragnmup [oxaes, QYpeKTop aenapTaMeHTa

Kommepueckue, Akagemmyeckue (B paspaboTke) « JIMueHs M Ha uHxeHepHoe MO 1 CML-Bench®. ; UnpoBbIX TEXHONOrMN MHUCTEPCTBA

FrogoBble / 6eccpoYHbIe NULEH3NN. . OBOPYOOBAHME C BO3MOKHOCTHIO MPOMBbILLUIEHHOCTU U Toproean PO

TexHnyeckada nogaep»xka (BxoauT MacLUTabVPOBaHUA.
B rogoBYIO MOAMUCKY UM OCYLLIECTBASETCA
OTAE/bHO K BECCPOYHOW NULLEH3UN).

(BbiCcTyrizieHne Ha ceccum «KOMIMIeKCHbIV MoAxX0o4
BHenpeHve 1 KaCTOMU3aLMA «MOL, KoY. B pa3paboTke CUCTEM aHAJIN3A U MHXEHEPHbIX PACYETOB
(CAE)» Ha popyme LINTP-2023, 02.06.2023)

ConyTCcTBYlOLLME YCNYIN . O6nayHaa nnatdpopma (SaaS/PaaS)

- BHenpeHne nnathopmbl. MNoanucka Ha goctyn k CML-Bench®,
. KacTomMm3aumsa nof NpoLEecchl v MHTerpa- MHXeHepHOMY 1O 1 BbIUUCANTENBHBIM «undposasa nnatdopma CML-Bench® ns pabodero
LS nNaTtdopMbl € BHELLHUMK CUCTEMaMU. pecypcaM C onnaTowr No NOTPEONEHNIO MHCTPYMeHTa lNMonnTtexa TpaHchopMmpoBanach
(B paspaboTke). . B PbIHOUHBIM NMPOAYKT. Tenepb HYXKHO «HAKPbIBaTb»
: nepenoBbIMU TEXHONOIMSMU Liefible OTpacin 1 genaTb

MEeTOO0/10r M0 Pa3paboTkm LMMOPOBbLIX ABOMHNKOB Bonee
JOCTYMHOW A1 MHXXeHepoB. Bce oTpacnm poccnmckom
3KOHOMUKM MMELIOT NPaBO MpeTeHaoBaTb Ha MCMOJIb30OBaHME
BALLMX NepenoBbiX TEXHOMOINN».

HanpaBneHusa passutua Llnudposon nnatcdpopmbl CML-Bench®

AHpapeu Arees, pykoBoauTens LleHTpa undpoBmsaumm
Pa3BuTtne 6aszoBoro BO3MOXXHOCTb BeclwioBHaga NHTerpauunsa [Mbkas apanTtauus B3aumopencTeue

(yHKUMOHana 06paboTkn MHTerpaumsa C OTeYeCTBEHHbIM dyHKUMOHana C By3amu npeanpuaTUn ONMK ®ryn «BHNA «Ll'eHTp»
nnatdhopmbl, KOMMepuyecKomn c PLM-peLueHnsamm CAx MO nog TpeboBaHua (akageMmnyeckune
NoBbILLEHWe 1 (B nepcnekTunee) 3aKa3uMkoB 3aKa3unKoB JIMLEH3UN) (BbictyrinieHne |V MexayHapoaHoM opyme «llepenoBsle

MO/Ib30BATEbCKOM rOCyAapCTBEHHOM LUHPOBbLIE U MPOU3BOLACTBEHHLIE TEXHOIOMUY, 14.12.2022)
npmnBnekaTeibHOCTU TalHbI




depnepanbHbIN NPOEKT
«lepenoBble NHXXEHEPHbIe
LLKOJIbI»
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