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AHHOTaums

MocTraHoBKa Npo6neMmbl. YcrelwHas peanusauust FocyaapcTBEHHOW NPOrpamMMbl pasBUTUS MPOMBILLIEHHOCTY HaNpsIMyo 3aBUCUT OT
TOro, Kakol KOMMNJeKc TexHonorui Gyaet obecneunBaTth Co3gaHne HOBbIX 06pa3LOB TEXHWKW. B ocHoBe LMdpoBol TpaHchopMaumn B
MPOMBILUMIEHHOCTU NIEXUT UCMONb30BaHUE MepeaoBbiX NPOU3BOACTBEHHBIX TEXHOMNOMMIA, B TOM uucie W BUpTyanusauumsi. Mepenosoi
TEXHONOMUEN BUPTYanm3aUmm, TEXHOIOTMEN-MHTErpaTOPOM, BHOCSLLEN 3HAUMMbIN BKIah B NMPOEKTUPOBaHME M CO3AaHWe B KpaTyaid-
LUMe CPOKM HOBbIX 06PasLIoB TEXHWUKM U obecrneynBaloLLel MPEeBOCXOACTBO MO TEXHUYECKUM XapaKTepUCTVKaM Hag aHanoramu, siBns-
eTcs umdpoBoii ABoiHuMK (Digital Twin). Kak npasuno, ans cosaaHust UM@poBbIX ABONHWUKOB UCMOMb3YIOT MHBApUAHTHbIE MHCTPYMEH-
Tbl, KOTOpblE YCMEWHO NPUMEHSIIOTCS NPU PELUEHUM CIIOXKHBIX TEXHUYECKMX 33Aay B PasHbIX BbICOKOTEXHOMOMMYECKMX cdepax npo-
MbILAEHHOCTM (UndpoBble NNATPOPMbI, MHOFOYPOBHEBbIE MaTpULbl LIENEBbLIX NOKa3aTenel U pecypCcHbIX OrpaHUYeHUi, BUPTyanbHble
UCMbITaHWSI, BUPTyasbHble CTEHAbI U BUPTYasibHbIE MONIOHbI, CUCTEMbI MHTENNEKTYalbHbIX NMOMOLLHMKOB).

Llenb. PaccMoTpeTb pelleHne npobneMbl aBTOMaTM3aUMU NPOEKTUPOBaHUS MOTOKOB paboT B nniaHe pa3paboTku KOHLEeMNTyanbHOM
MOAEenM Ans aHanusa Ha owmbku noToka paboT OpMMPOBaHWS U COrNacoBaHUsl KOHCTPYKTOPCKOM AokyMeHTauuu (K) npu npoek-
TUPOBAHUM CIIOXKHBIX TEXHUUYECKUX U3LENUI B YCIIOBUSIX KPYMHOTO MPOEKTHOIO NPeAnpusiTus.

Pe3ynbTathl. ViccnenoBaHbl 6U3HEC-NPOLECCH! KOHCTPYKTOPCKOW MOArOTOBKYU NPOM3BOACTBA, BKIKOUaKOLWMe B cebsi pa3paboTky 1 co-
rnacosaHue K/, B TOM uncne cooTBETCTBYtOWME NOTOKM paboT. PaspaboTaHa HoBasi KOHLieNTyanbHasi MoAenb npouecca hopMupoBa-
Hus K[, npeaHa3HayeHHas Ans NOMCKa CEMaHTUYECKMUX OWMBOK Npy MOAENMPOBaHUM NOTOKOB paboT, a Takke HOPMaTUBHbIE U MPO-
eKTHble cocTaBnsiowme. MpuBeaeH NpuMep aHanusa cornacoBanus KA.

MpakTnyeckas 3HaYMMOCTb. [lpeanioxeHHasi HOBasi KOHLeNTyanbHasi MoAerb WH(OPMaLMOHHBIX NMOTOKOB paboT cornacoBaHust
KA, koTopasi AaeT BO3MOXHOCTb (pOPMMPOBaTh NpeAcTaBieHne 0 KOHCTPYKTOPCKMX MOTOKax MPOeKTUpOBaHUS U cornacoBanus K/, a
Takxke Mo3BONsIeT UCCNeAoBaTb MOTOKU paboT, @ MMEHHO: MPOBOAUTL aHanu3 Ha 3P @eKTUBHYIO peanu3aumio, B TOM Yucie onpeae-
NATb HaMNpaBMeHWs MO COBEPLLIEHCTBOBAHMIO STUX NPOLIECCOB.

KnroueBsbie csioBa
KOHCTDYKTOPCKas 1104roT0BKa, TOTOKM pabor.
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BBenenue

B snoxy nudpoBoii SJKOHOMHUKH ¥ HU(QPOBOTO MPOU3BOJACTBA sl MPEANPHATHH 0OOPOHHO-TIPOMBIIIUIEHHOTO
kommekca (OIIK), BbImyCKaromuX TEXHUKY CIIELMAIbHOTO Ha3HAYEHUs, CTAHOBUTCS aKTyaJbHBIM IPOLecC Iie-
pexona Ha 0e30yMakHOE MPOU3BOACTBO. lIepBBIM ITaroM K TakOMY IPOU3BOJACTBY SBJISETCA BHEApPEHHE
PLM-cucTemsl U 3J€KTPOHHOTO COTIacoBaHUsl KOHCTpyKTopckoi noxkymeHTtanuu (KJI). Hannuune snextpoHHoM
MOJIEIH M3JIENHs, HIEKTPOHHOE COTTIACOBAaHUE JNOKYMEHTAMU KOHCTPYKTOPCKON MOJATOTOBKH NPOHU3BOJCTBA H
coOpaHHas B €IMHOM CHCTEMe MOJIHAs JOKYMEHTALUs M0 M3JEIUI0 C yUeTOM ero >ku3HeHHoro nukia (JKLI) sB-
JISIOTCS. OTHUM U3 TpeboBannii Mumyctpuu 4.0.

Crenyer OTMETHTD, YTO OOJIBIIMHCTBO MPOMU3BOACTBEHHBIX MPEANPHATHI HE SIBISIOTCSA pa3paboTyrKaMu
KJI — ocHoBHO# 3amaueii koHCTpyKTOpcKoro 0ropo (KB) sBrsieTcst conmpoBokieHNE H3AETH B TIPOIECCE TPOU3-
BoJCTBa. JIOKyMeHTalusl OT JiepxKarenell MOAJMHHUKOB IPUXOAUT B OyMaXKHOM BHIE. A B KauecTBe pas3pada-
THIBaEMOH JOKYMEHTAIMU BBICTYTNACT JOKYMEHTAIUs Ha CTEHA0BOE 000pyaoBaHUe. IMEHHO TaKUM Mpennpus-
tHeM U sBisieTcs AO «YIIbIHOBCKHI MexXaHW4YecKni 3aBom». Haumnas ¢ 2015 1. Ha 3TOM NIpeANPUATAN BHEI-
peH anekTponssid apxuB KJI, B koTopoM npencraBieHa oTckaHupoBanHas KJ[. B Hacrtosiee BpeMs BenyTcs
pabOThl O BHEAPEHUIO CHUCTEMBI 3JIEKTPOHHOI'O COIVIACOBAHUS KOHCTPYKTOPCKHX IOKYMEHTOB Ha 0asze
PLM-cucremsl Jlonman. [TockonbKy MpOU3BOACTBEHHOE MPEATIPUATHE HE SBISIETCS OCHOBHBIM Pa3pabOTIHMKOM
K/I, To 3ama4ya 35eKTpOHHOTO COTJIACOBAaHMUS NMpeaBapuTeNnbHbIX u3Benenni (I1M1), HanpaBisieMbIX nepkaTensaM
MOJ/UIMHHUKOB Ha BHeceHue u3MeHeHui B K], siBnsiercs akTyaabHOM.

B mpouecce paspabotku I1M Bo3HuKaeT mpobOiema MOANECp)KaHUs aKTyaJIbHOHW BEPCHUH DIIEKTPOHHOU
CTPYKTYpHI U3AENHUs U akTyanbHOU Bepcun ekTpoHHoN KJ[ (OKJI) ¢ yuerom BHOCHUMBIX M3MeHeHwmid. 1o Tex-
HOJIOTUN 6e30yMaKHOTO IIPOM3BOJICTBA B MPOM3BOJICTBEHHBIX IIeXaX JOJDKHA ObITh akTyaibHas Bepcus DKL,
oanaxo coriacHo 'OCT 2. 503-2013 [3] B nokyMeHTauuio He BHOcATCs uaMeHenus no 1, nepkarens komnuii
HE UMEET MPaBO BHOCUTb U3MEHEHHUS B JOKYMEHT CTOPOHHEW OpPraHU3alui U KaKI0€ N3MEHEHUE JOKYMEHTA —
3TO HOBas Bepcusl JOKyMEHTa, MO3TOMY BO3HHKAET MpoOiieMa BEPCHOHHOCTU. Takke clieyeT OTMETHTb, YTO
OJIHUM W3 yCJIOBUH pe3yJbTaTUBHON paboThl mpeanpusTus sBisiercs: 3(hp(HeKTUBHOE B3aMMOAEHCTBHE BCEX CO-
CTaBISIIOIIMX €r0 TOApa3/IeeHUui U CTPYKTYp, B TOM 4HUCIie U WH(POpMaLMOHHOE. HeManoBaKHBIM QakTopom
Pe3yIbTaTUBHOM PadOTHI SIBISETCSA BBIABICHUE U YCTpaHEHHE OLMIMOOK B MPEACTaBICHHM U B3aMMOJCHCTBUH
JTAHHBIX.

Hens pab®oTh — paccMOTpeTh pelieHHe MpoOIeMbl aBTOMAaTH3aLUU MPOSKTUPOBAHUS IOTOKOB pa-
00T B TUTaHE pa3pabOTKH KOHIIETITyaJIbHOH MOJENH Ul aHaJIn3a Ha OIMMHUOKU MOTOKa padoT HOpMHpPOBAHUS H
cornacoBanus KJI nmpu mpoeKTUPOBAaHMM CIIOKHBIX TEXHUYECKHUX U3JENUN B YCIOBHUAX KPYIHOTO IMPOEKTHOIO
MPEIIPUATHS.

HNudopmannonnbie MOTOKA padoT Mpoiecca MpPoeKTHPOBAHMS U COTJIACOBAHUSI
KOHCTPYKTOPCKOW TOKYMEHTAIIHH

IIpoexTHpoBaHME CIOXKHBIX TEXHUYECKUX W3JEIUM MpeAcTaBisieT coO00H KOMIUIEKCHYIO AEATENbHOCTh Pa3ind-
HeIX cnenuanuctoB Kb. Kaxknas rpynna cnenuanyucToB BBIMOJIHSET YacTh PaOOTH IO MPOEKTUPOBAHUIO H3J1e-
JHs, IPOXOJS IO IIETIOYKE BBINOJIHEHUS MHOXKECTBA 3ajad OM3HEC-Ipolecca KOHCTPYKTOPCKOW MOATOTOBKU
npomusBojacta (KIIIT). Kaxmas 3amada MOXKET BBIMOTHATHCS C MOMOIIBI0 PA3IUYHBIX CHCIHATIM3UPOBAHHBIX
CAIIP. B pe3ynbrare npoekTHas JOKYMEHTALUS U3ENHs IPEACTABIAETCA B HECKOJIBKUX MPOXYKTOBBIX JIMHEH-
Kax, HallpuMep, CXeMbI dJICKTPHUECKUE U TepedeHb JIeMeHTOB pa3paboransl B Altium Designer, HH)KeHEpHEIE
pacyeTsl poHM3BeNEHB B Ansys, a KOHCTpYKUUs n3fenus paspadborana B Kommac-3D. Takum obpazom, K]I
CJIOKHOT'O TEXHHYECKOTO H3/ENHS INPEICTABIsIET CO00 COBOKYIHOCTh IPOEKTHBIX PELICHUI HE3aBHCHMBIX
CAIIP, xoTtopast 1oikHa OBITH coOpaHa B eIUHON MH(OpMAIMOHHOW 0a3e MPOEKTHBIX pemleHni. B xadectse
eanHo# nH(OPMaIMOHHOM 0a3bl MPOEKTHBIX PElIeHNUH, KaKk MPaBuiIo, BeicTymaeT PDM-cuctema.
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[IpoexkTrpoBaHuEe U COMPOBOXKAECHUE CIIOKHBIX TEXHHYECKMX HM3AENIUIl Ha KPYNHBIX IMPOH3BOJACTBEHHBIX
NPEANPHUATUSAX 00JIAAAI0T PAIOM OCOOEHHOCTEH, @ UMEHHO:

1) Hanmgre G6OJBIIOTO YHCIa HOMEHKJIATYpPHBIX MO3UINH (HampuMep, COCTaB HEKOTOPHIX M3AEIUN MOXKET
cocToATh n3 16 ypoBHei n HacuuThBaTh 10 150 000 HOMEHKIATYPHBIX ITO3UIIHH);

2) 3aIyCK U3A€IMs B IIPOU3BOCTBO BII€YET 3a COOOM BBICOKYIO JUHAMHUKY U3MEHEHHH B TIOKYMEHTALUH;

3) KpynHOE NMPOMBIIUIEHHOE NMPEANPUITHE, KaK MIPABUIIO, BBITYCKAaET MPOAYKILHUIO IO CTOPOHHEN JOKYMEH-
TalU{, YTO BJICYET 32 cOOOH BBITYCK IPEABAPUTEIbHBIX U3BEILEHUN Ul COTIaCOBAHUS U3MEHEHUH C IepxKare-
JISIMH TIOATTUHHUKOB;

4) B citydae oOHapyxeHus omnook B K/ mpon3BoACcTBO HE TOMKHO OCTaHABIMBATHLCS, a MPOAOIIKATh BbI-
MycKaTh MPOAYKIMIO C yUETOM MpeJiaraeMbIX U3MEHEHHIA;

5) AAUTENFHOCTH MPOU3BOICTBEHHOTO IIMKJIA OJHOTO U3AEH MOXKET OBITH O0Jiee OAHOTO ToAa.

Vupasnenue XII uzgenus u snekrponHoe coriacoBanue K[ BBIMONHSIOTCS ¢ TOMOIIBIO CUCTEMBI YIIPaB-
nenust npoekramu (CYIIP). CYIIP no3Bomsier nepeBectH npotecc coriaacoBanus K/ B a1eKTpoHHBIN BUI, HC-
NOJB3Ysl TOKYMEHTHI 3ieKTpoHHbIe (/19). [lockonbKy 3Tambl cornacoBaHus B 3JIEKTPOHHOM BHE MOXKHO 3aIly-
CTHUTH MapajlIeIbHBIMHU MTOTOKaMH, TO 3TO TO3BOJISIET COKPATUTh BPEMsI Ha MPOXO0KACHHUE MPOLIETypPhl COTIIaco-
BaHMs. bonee Toro, Ha 10001 MOMEHT BpPEMEHH PYKOBOJHUTENIb MOKET [TIOCMOTPETh, Ha KaKOH CTauy HaXOIMT-
cs1 mokyMeHT. CoOJTIOICHHE CPOKOB BBITTOJTHEHHSI COTIIACHO rpaduKy pa3padO0TKH pabOT aBTOMATHYCCKH IIPOBE-
psercs CYIIP, u nonp3oBaTeny yBEJOMIISIOTCS O HECOOIIOIEHUH CPOKOB, IOATOMY Ui 3(()EKTUBHOTO pa3Me-
IIEHUs] ¥ HAKOIUIEHHs NOKYMEHTAllMH 10 M3JEINHI0, & TAKXKE €€ MCIOIb30BAaHMs HEOO0X0AUMa KOHLENTyalbHas
MoOJIeINb poeKTUpoBanus u cornacoBanust KJI. Harnsnnas ¢popma Momenu npusBaHa moModb CIIPOSKTUPOBATH U
MIPOBECTH aHAIN3 KOHCTPYKTOPCKUX ITOTOKOB PaboT pa3paboTku u coriacoBanus K/I.

Pa3patoTka KOHUENTYaJbHONH MO/Ie/IM NPOEKTUPOBAHUSA U COTJIACOBAHUS
KOHCTPYKTOPCKOii TOKYMeHTAIUN

PaccmoTpum  Gomee moapoOHO, KaK TPOHUCXOTUT 3JIEKTpoHHOE corjacoBanme KJI ¢ wcmonap3oBaHHEeM
PLM-cucremsl u CYIIP. B nepByto odepens, TpeOoBaHuUs, ONPEICIICHHbIE B TEXHUUECKOM 3aJaHuu, GOpPMHUPY-
I0TCS Kak JiepeBo TpeboBanuii B PLM-cucteMe, KoTopoe B TajdbHEWUIIEM TOKHO CBA3aTHCS C KOHCTPYKTOPCKUM
cocTaBoM paszpabareiBaeMoro m3nenusi. Ha ocHoBaHnu chopMHpOBaHHBIX TpeOOBaHUN M pa3pabOTaHHOTO TeX-
HUYECKOTO 3aJaHusl Ha npoektupoBaHue B PLM-cucteme co3ngaeTcs nepBUYHasi KOMIIOHOBKA U3JENMs, K KOTO-
poii IpHUKpeIuIsieTcs 3CKn3 Oy mymero uznenus. C NCIoab30BaHIEeM pa3pabOTaHHBIX JOKYMEHTOB BBITOIHAIOTCS
HEOOXOJMMbIC HMHXCHEPHBIC pacdeThl M COCTABISACTCS KaleHAapHbIM MmiaH paboT. BeimomHenHbie paboTHI
0oOpMIIAIOTCS B DIIEKTPOHHOM BHUze u XpaHsrca B PLM-cructeme BMecTe co BceMU OKYMEHTaMH, PUKPETI-
JIEHHBIMU K 3JIEKTPOHHOU CTPYKTYpE U3IEIIHSL.

[locne monmmucaHusi MprKa3a O Hadane paOdOT HAYMHASTCS MPOSKTUPOBAHUE W3IENUS COTIACHO yTBEp-
XKJIEHHBIM TpadukaM. B KOHCTpYKTOpCKHE CEeKTOpa B JIEKTPOHHOM BHJIE BBIJACTCS 3aJaHHe Ha pa3paboTKy, B
mpouecce KOTOporo npoucxoguT nouck B PLM-cucreMe aHaJIOTMYHBIX MPOEKTHBIX PEUICHUM U aHaIu3 COOT-
BETCTBUS MIPOEKTHOTO PEIIeHHUs 3asiBICHHBIM TpeboBaHmsIM. OTCyTCTBHE ITOOOHOTO MPOEKTHOTO PEIICHUS WITH
YaCTUYHOE COOTBETCTBHE TPEOOBAHUSIM IO HAHAECHHOMY MPOEKTY BIUSET Ha rpaduK BhIOIHEHUs padot. Ilo-
CKONBKY BHenpenne PLM-cucTteMbl TO3BOJSIET MEPEHTH K TEXHOJOTHMH CKBO3HOT'O NMPOEKTHPOBAaHUS U 0e30y-
Ma)KHOTO ITPOU3BOJICTBA, TO pa3paboTaHHasl JOKYMEHTAIHS B JICKTPOHHOM BHJIE TIEpeIacTCs Ha COTIaCOBaHUE
C ToApa3JeNleHUusIMI U CITy)KOaMH 3aBOJIa B 3aBHCHMOCTH OT THIIa COTJIaCyeMOro JokyMeHTa. Coriacytomime
JIUIa MOTYT TIPOBEPATH KaK JTOKYMEHTAIwio B ¢popmare 2D, Tak U 3IeKTPOHHBIE MOJIENH M3ACTUS, aHATN3HPY S
co0MpaeMoCTb M TEXHOJOTMYHOCTh M3ZAeHs. B KauecTBe JErUTUMHOMN MOAMUCH COTJIACYIOIIETo JIMIA MCIIOIb-
3yeTcs nrbo mudpoBasi MOAMNCH, TUOO YIOCTOBEPSIONINHA JIHCT, MOTy4YaeMblii n3 cuctemsl. [loanucanHas u
yrBepkaeHHas K/ mepemaercs B otaen Texuuueckoi nokymentaruu (OT/), e moJInHHIKY PHUCBAUBACTCS
WHBEHTApHBIA HOMEP W MPOHMCXOIUT MOCTAHOBKA Ha a0OHEHTCKHH ydYeT COTJIAaCHO MapHIPyTy H3TOTOBJICHHS.
AOoHeHTaM JIN0O BBIAAIOTCS YUTCHHBIC KOIUH, W00 mpenocrasisercs noctyn B PLM-cucteme k K/I. Konnen-
TyaJlbHasl MOJIeNIb POEKTHpOBaHus U cornacoBanus K/ npeacrasnena Ha puc. 1.

UccnenoBanne nHHOPMAITMOHHBIX TOTOKOB B CUCTEMAax MPOEKTUPOBaHM U cornacoBanns K/ mpu mpoex-
TUPOBAHUMU CJIOKHOTO TEXHUYECKOTO U3JEIUS Ha KPYIIHOM IPOCKTHOM IIPEANPUATUU IPEACTABICHO PSAIOM
JMarpaMMaTHYecKiX MoJiesiel ToToka paboT cornacoBaHusi, popMupoBanus u ap. (puc. 2—7).
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MoaenupoBaHue THIIOBOI0 MOTOKA Pad0T COrJIACOBAHNS KOHCTPYKTOPCKOM JOKYMEHTALMH

Just mpoBeeHust ananmu3a Ha 3()(HEKTUBHOCTh MOJEIH TIOTOKOB paboT cornacoBanus K/ Oblia BIENeHa o/1HA
M3 3371ad4 KOHCTPYKTOPCKOM IMOATOTOBKY MPOHU3BOJCTBA. JleTadhbHO paccMaTpuBalIach THITOBAs MPOIECCHAST MO-
nens cornmacoBanusa KJI. B kadecTtBe mHCTpyMeHTa MoJenupoBanus ucnoib3oBaiochk [10 Visul Object Net ++,
peanm3oBanHOE Ha 0ase cetn [lerpu [4—9]. Mozenb coritacoBaHus KOHCTPYKTOPCKON JOKYMEHTAIUX HAa OCHOBE
cereii [leTpu npencrapieHa Ha puc. 8.

Hauanehuk 3ﬂHﬂHl‘EPPaspaﬁuTKa P Komnnexr P MNpoeepra p MapwpyT

o440 40401

Y S P

p

@e_rru pa
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- QopafoTra:

BoifonHeHo R
JamMeuyarna

Jameuyanns

@

Tex: cenTop

Jamedanns Pyt TEMBI

Hau.cek

Jameuyanns

Famedanna

OT KOHCT

- JaMeyaHns

Puc. 8. Monens nporecca pa3padorku u cornacoBanus K/
Fig. 8. Model of the process of development and approval of design documentation

Mopens moToka paboT cormacoBanus K]l Oputa mpoaHam3upoBaHa Ha CBOHMCTBA JKUBOCTH, JTOCTHKHUMOCTH
u 6e3omacHoctd [10—15]. B pe3ynbrare aHanm3a ONpeAcieHO, YTO B MOJCIIA OTCYTCTBYIOT 3aBHCAHUS, 3aITUK-
JUBaHUA, TyIUKA U OJOKUpOBKH. Hambosee «y3KuM» MECTOM ¢ TOYKH 3peHUs 3(PPEKTUBHOCTH Ipoliecca co-
rmacoBanus KJI sBisercs mo3unus ml, B KOTOpoi BO3MOXKHO HakoruieHue Quimrek. Yncmo (GuIiex 3aBUCHT OT
gacToTs! otripaBku K/| Ha mopaboTKy, TO ecTh OT KBaMH(UKANK KOHCTPYKTOpa. YKa3aHHYIO MpoOIeMy MOKHO
yperyaupoBath 3¢ (eKTHBHBIM paclpeielieHHeM 3aJaHii Ha9aJTbHIKOM CEKTOpa.

3akiaouenue

BbIsIBICHBI THIIOBBIE TPOEKTHBIE MPOLIEAYPHI B BUAe HHOOPMALMOHHBIX TOTOKOB PadOT MPpH KOHCTPYKTOPCKOM
MOATOTOBKE MTPOU3BOJICTBA, BKIIOYAIOLICH B ce0st pa3paboTky u cornacoBanue KJI, B Tom umcne compoBoxaa-
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IOIIEH MOTOKU padoT, a Takke (HOpMaTM30BaHbI KPUTEPUHU OIMPEIEICHUsS TPOoIlecca MPOSKTUPOBAHMS CIIOMKHBIX
TEXHUYECCKUX H3JCTUH. ABTOpaMU TMPEHIo’KeHa HOBAas KOHIENTYyalbHAas MOJAETh WH(MOPMAIMOHHBIX MOTOKOB
pabot cormacoBanus KJI, koTopast maeT BO3MOXHOCTH ()OPMUPOBATH IPEACTaBIEHNE O KOHCTPYKTOPCKUX ITOTO-
Kax MPOeKTHpoBaHus u coriacoBaHus K/I, B Takxke MO3BOJSET HCCIENOBATh IOTOKK paboT, a HIMEHHO: TIPOBO-
UTHh aHaIn3 Ha 3(P(GEKTUBHYIO pealn3anrio, B TOM YHCJIE ONPEAeIsATh HAPABICHUS TI0 COBEPIICHCTBOBAHHIO
3THX TPOIIECCOB.

Bynymue paboTel aBTOpOB OyAyT HaIpaBJICHB Ha MPOSKTHPOBAHKE ITOTOKOB pabOT 1Mo pa3paboTKe U Co-

riaacoBanuio m3MeHeHmni KJI.
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Abstract

Successful implementation of the State program for the development of industry directly depends on which set of technologies will
ensure the creation of new models of equipment. As the President of the Russian Federation V.V. Putin: «the world is experiencing a
real revolution in the economy, technology, knowledge. Obviously, such profound transformations will affect — they cannot but affect,
they will certainly affect — the military sphere, the condition of the armies of the leading countries of the world. And we need to not
only take these trends into account, but take military planning and construction as the basis» (an expanded meeting of the Russian
Defense Ministry board on December 22, 2017). The digital transformation in industry is based on the use of advanced manufactur-
ing technologies, including virtualization. The advanced virtualization technology, the integrator technology, which makes a significant
contribution to the design and creation of new types of equipment in the shortest possible time and to ensure superior technical
characteristics over analogs, is the Digital Twin. As a rule, invariant tools are used to create digital doubles, which are successfully
used to solve complex technical problems in various high-tech industries (digital platforms, multi-level matrices of target indicators
and resource limitations, virtual tests, virtual stands and virtual polygons, intelligent assistant systems).

For enterprises of the military-industrial complex (MIC), producing special-purpose equipment, the process of transition to paperless
production becomes relevant. The first step to such a production is the introduction of a PLM system and electronic approval of de-
sign documentation (CD). The presence of an electronic product model, electronic approval of documentation for design preparation
of production, and complete documentation on the product, collected in a single system, taking into account its life cycle (LC), is one
of the requirements of Industry 4.0. It should be noted that most manufacturing enterprises are not developers of design documen-
tation, the main task of the design bureau (design bureau) is to accompany the product during production. Moreover, the documen-
tation from the holders of the originals comes in paper form, and the documentation for stand equipment acts as the developed doc-
umentation. Since the manufacturing enterprise is not the main developer of CD, the task of electronic approval of preliminary notifi-
cations (PIs) sent to holders of scripts to make changes to the CD is relevant. In the process of developing PI, the problem arises of
maintaining the current version of the electronic structure of the product and the current version of the electronic CD (ECD), taking
into account the changes. According to the technology of paperless production, the current version of the electronic documentation
should be in the production workshops, however, according to GOST 2. 503-2013 [3], the documentation does not change according
to the PI, the copy holder does not have the right to make changes to the document of a third-party organization, and each change
to the document is new version of the document, so there is a problem. It should also be noted that one of the conditions for the ef-
ficient operation of an enterprise is the effective interaction of all its constituent units and structures, including information. An im-
portant factor in effective work is the identification and elimination of errors in the presentation and interaction of data.

This work contributes to solving the problem of automation of designing workflows in terms of developing a conceptual model of the
workflow of the formation and coordination of design documentation for the design of complex technical products.

Keywords
Design preparation of production, work flows.
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