0 & ¢

OBbEOUWHEHHAA
CYOOCTPOUTEJIbBHAA
KOPMNOPALUA




YBAXAEMBbIE KOJINEI!

Boiwen B cBeT nepsbli HOMep XypHana «CynoctpoeHue» 3a 2022 r. MNMpegnaraem Bawiemy BHUMaHUIO
€ro cogepxxaHue ¢ kpaTkuMmm pedepatamm Ha PyCCKOM M aHTTIMNCKOM A3blKax.
C yBaxeHuem,
3aM. rnaBHOro pegakropa
B. B. lopenos
Ten. (812)7860530
Email: inbox@sstc.spb.ru

HAYYHO-TEXHUYECKUIN 1 MPOV3BOACTBEHHbLIN XXYPHA

CYOAOCTPOEHVE 12022

(860) aHBapb-ceBparnb
N3paeTcs ¢ ceHTsA0pst 1898 T.

COOEPXAHUE

PaxmaHoB A. Jl. UundpoBasa tpaHchopmauma AO «OCK» m obuwects
pynnbl OCK

CyoocTpoeHne  Ha  CerogHsAWHWA  OeHb  SBMAsieTCA  O4HOM M3 CaMbIX
CNOXHOOPraHM30BaHHbIX W BbICOKOTEXHOMOIMMYHbBIX OTpacnen MpPOMbILWSIEHHOCTH, B
CBS3N C 4YeM BHedpeHWe B Hen UMdPOBLIX TEXHOMOMMN CTAaHOBUTCHA KaK CITOXHOW
3agaden, Tak M BO3MOXHOCTbIO [Nsi COBEPLUEHUS TEXHONOrMYecKoro mnpopbIBa,
MOMyYEeHNs KOHKYPEHTHbIX npeumywects M GbicTporo pocta 6usHeca. Yxe cendac
MUPOBbIE NuAepbl B Cy4OCTPOUTENBbHOW OTpacnu caenanu CTaBky Ha nepexod K
KoHuenuun Shipbuilding 4.0, B OCHOBe KOTOpPOW INEXWUT MNOAXO4 K MPOM3BOACTBY,
OCHOBaHHLIN HA MacCOBOM BHEAPEHUN WMH(OPMALMOHHBLIX TEXHOMOMMN, MacliTabHOM
aBTomMaTtm3saumm 6usHec-NnpoLEeCccoB 1 PacnpPOCTPaAHEHMN UCKYCCTBEHHOrO UHTENEKTA.
B ctatbe paccMOTpeHbl Npeanochbiiku U 0COB6eHHOCTU UMdpoBON TpaHcdopMauun
NPeanpuATUA CygoCTPOUTENBbHOW OTPacin, ONUCaHbl KOHUENUUS, Lenv 1 oxungaemble
acpdektbl oT umdcposon TpaHcdhopmaumm AO «OCK» n obwects [pynnel OCK,
NPUBOASATCA cTpaTernyeckme HanpasieHns peanmsauum LMdpoBor TpaHchopmaumn.
Knouesbie criosa: uudpoBasd TpaHcdopmaumsi, aBToMaTvM3aumsi, OU3Hec-npoLecchl,
OCK.

lle6epeB [.B., HoBukoB A.B., bBapmun A. A., NannH M. B. KnroueBble
MHUUMaTuBbl uncgposon TpaHchopmauum AO «OCK» n obwects Npynnbli
OCK

YuntblBas BO3pacTatollee BrvSHWE LUPPOBLIX TEXHOMOMMMN Ha NPOMBbILLNIEHHOCTb B
LEerNioM 1 CygoCTPOEHME B YACTHOCTU, HEODXOOMMOCTb ObICTpOM aganTtaumm 6rusHeca K
TpeboBaHMAM pblHKa U TEXHONMOMMYECKMM U3MEHEHMsIM, a TakkKe B COOTBETCTBMM C
OunpektnBamn no undpposon TpaHcdopmaumm ot 14 anpena 2021 r. Ne 3438n-113, AO
«OCK» paspabortano Crpatermio umdposor TpaHchopmauum Ha nepuog ao 2020
roga. Peanusauua CtpaTermm npoucxoauT nOCPeacTBOM BbINOMHEHUS WHUALMATUB
undpoBon TpaHcdopmaumn. CocTaB WHUUMATMB, BKIOYEHHbIX B [lporpammy
undppoeon TpaHcdopmaumm AO «OCK» un obuwects [pynnbl OCK, obycnosneH
NPUOPUTETHBIMM  HaNPaBfEHUAMU CTpaTErMYeckoro pasBUTUS Kopropauun. JITu
WHMUMaTMBbI MNO3BOMAT 3@ CYET KOMMIIEKCHOrO COBEPLUEHCTBOBAHUA BusHec-
npoLeccoB M BHEAPEHUS COBPEMEHHbIX UMEPPOBbIX peleHun AOOoCTUYbL Lenen
undpoBon TpaHcdopMaumm kopnopauun. bubnuorp.: 7 HasB.

Knouesbie criosa: OCK, undpoBble TEXHONOMMU, CyAOCTPOEHNE, NHNLINATUBBI.

Ile6epes A. B., HoBukoB A. B. ®opmupoBaHme unucpoBbIX KOMMNETEHLUN
B AO «OCK»



Uundposas TpaHchopmauna AO «OCK» n obuiects OCK HeBo3MOXHa ©6e3 NOHMMaHUS
TOro, YTO Xe noppasymMeBaeTcs MNoA4 3TUM TEPMMHOM, 3a4eM BOOOLLEe OHa HyXHa
KOMNaHunm — 1 OPMUPOBAHUSA COOTBETCTBYHOLLMX LMAPPOBbLIX KOMMNETEHLUMNA.
LincdpoBas TpaHcdhopmauus TpebyeT nepecMoTpa obpasa MbIWSEHUS COTPYAHUKOB
KOMMaHUK, YTO HEBO3MOXHO 6e3 NoHMMaHWs MW CMbICia 3TOro npouecca. B cratbe
paccMmaTpuBaeTcs, Kakve warm npegnpuHsana O6beguHeHHast cyaocTpouTernbHas
kopnopauusi B JaHHOM HanpasneHuu. Mn. 5. bubnwuorp.: 7 Ha3B.

Knouesbie criosa: OCK, ctpaterusi, uudpoBass TpaHcopmauus, MPOEKThI,
NHOPMAaLMOHHbBIE TEXHOMOTUN.

NMPOEKTUPOBAHMUE CYAOB U OBLEKTOB MOPCKOW TEXHUKMU

Canbikuh O. M., BbopucoB E. A., lonybe K. A. OcobGeHHOCTU
¢opmupoBaHus 3aKa3HoM AOKYyMeHTauuu noaBOOHbIX noAokK,
nsiaHMpyeMbIX K NOCTPOUKE NO GFI0OYHO-MOAYIIbHOMN TEXHOSOMMMU
MpeactaBneHbl 0cOBeHHOCTN (POPMUPOBAHNSA 3aKa3HOM AOKYMEHTauuu npu G6royHo-
MOAY/IbHOM CTPOUTENLCTBE C YY4ETOM OPraHU3auMOHHbIX U NTOTMCTUYECKUX NPOLIECCOB
cosgaHuna [J1. TlMpegnaraemblr Nogxog OCHOBaH Ha aHanu3e OenCTBYHOLLEN
HOPMaTMBHOW [OOKYMEHTauMM Ha 3aKasHyl [OKYMEHTauuto, YYUTbiBAeT OrMbIT
opMUpPOBaHUA  3akaszHoOM AokymeHTaumm pgna )1, NOCTPOEHHbIX MoAyIbHO-
arperatHbiM MeTogom. Mn. 1. bubnuorp.: 2 Ha3B.

Kntoyesbie criosa: nNogBoaHble NOAKW, GROYHO-MOLYNbHBIA MeTohd, (hopMUpOBaHUE
3aKa3HOW JOKYMEHTaLNN.

JNlormnHoB A. H., ApuyekoB P. O., Hukucdopos C. A. OcobeHHOCTHU
pa3paboTkm M BHeapeHust UH(pOPMALMOHHOU CUCTEMbl MO CO3[aHUKO
paboyen KOHCTPYKTOPCKOM [AOKYMeHTauMm no oobueKkopabenbHbIM
cuctemam

B cTtatbe onucaH npouecc n ocobeHHOCTU NPOEKTUPOBaHUs, pas3paboTkm N BHeOpeHUs
KITMEHT-CEPBEPHON  MHAOPMALMOHHON CUCTEMbI, MO3BONAOLWEN co3gaBaTb WU
dopmmpoBaTtbh pPaboYyd KOHCTPYKTOPCKYH [OOKyMeHTaumio no obuwekopabenbHbiM
cMcTeMaM, a Takke ynpaBnsiTb 3MEKTPOHHOW CTpykTypon u3genuvsa. OTaenbHo
OCBeLLeHbl BOMPOCHI NPOEKTMPOBAHMA formveckon mogenu 6asbl AaHHbIX, Bblbopa
nporpamMMHbIX CPeACTB, a Takke TUMMYHble NPobnembl, CBsi3aHHble C BHEAPEHVMEM
nHpopmarmoHHon cuctembl B AO «CIMTMBM «Manaxut» (ganee — AO). PaccmoTpeH
BOMpPOC pa3paboTkm Nonb3oBaTenbCKOro nHTepdenca ¢ npuBrieyYeHnemM 3KCnepToB u3
NPOM3BOACTBEHHbIX nogpasaeneHnin AO n gaHbl NpakTUYecKkMe pekoMeHZauun ans
nonyyeHus addekTnBHonM 006paboTkM CBA3M CO  CTOPOHbI  MOSib30BaTenen.
MpoaHanuanpoBaHbl Npobnembl MMMNOpTa AaHHbIX W3  APYrMX WHAOPMAaLMOHHbIX
cucteM, wucnonb3yembix B AO. [lpoBegeHoO CpaBHEHWE NPOM3BOAUTENBHOCTH
paspaboTaHHOrO MpPOrpamMMHOro obecneyeHusi C  UCMOfMb3yeMbIMUM  aHanoramu.
PaccmoTpeHbl ganbHenwme nepcnekTuBbl pasBUTUA MHAOPMALMOHHOW CUCTEMbI MO
nToram npombILLneHHon akennyaTtauun. An. 4. Tabn. 1. bubnuorp.: 4 Ha3B.

Kntoyesbie crniosa: nHpopmauuoHHaa cuctema, obuiekopabenbHble cuctembl, 6asa
AaHHbIX, UHTEPMENC, MCKYCCTBEHHbIN MHTENNEKT, KOHCTPYKTOPCKash LOKyMeHTauwus,
pa3spaboTka.

MonoB A. H., Hukudopor C. A, lNenko C. A. OnTumMmnsaumsa npouecca
MH(popMaLMOHHOro o6MeHa MexAay NMPOEeKTaHTOM U 3aBOAOM-CTpoUTesieM
B 4YacTu nepenayv u noraweHua npeaBapuUTenbHbIX U3BeLEeHUN

Passutne MHGOPMaUMOHHBIX TEXHOMOMMA, a Takke cTpemnieHue npeanpusatuin AO
«OCK» aBTOMaTM3MpoBaTb MNPOLECCHl YNPaBreHUs MOMHbIM XWU3HEHHbIM LIMKITOM
kopabrnen wn cygoB, TpebylOT nepecMoTpa YCTOSABLUMXCA MpoueccoB obmeHa
NHopMaLmen B BymMaxHoOM Buae Mexagy npoektaHtamu u 3aBogamu-ctpoutenamu. B
cTaTbe pacCMOTpeH OauvH M3 NpuUMepoB nepexoga Ha 6Be3bymaxHoe
NHPOPMaLMOHHOE B3anMogenCcTBne Mexay y4acTHUKaMn cTpontenbcTea kopabnen —
oTnpaeBka M oTpaboTka B 3MEeKTPOHHOM BUAe nNpeaBapuTeNnbHbIX WU3BeLeHun 06
N3MEHEHMN KOHCTPYKTOPCKOW AOKYMeHTaumu. Un. 2. bubnwuorp.: 3 HasB..

Knwyesble crnosa: wu3sBeweHnss 06 M3MEHEeHMW, WUHAPOPMALIMOHHBIN  ODOMEH,
KOHCTPYKTOpCKasi AOKYMEHTauus, aNeKTpoHHas noyra.



JNlornHoB A. H., Kot . H., Hukucopor C. A. lMNMepexona Ha XML-chopmaTt
TPAHCNOPTHOro MaccuBa nNpu oO6meHe UWHcpopmauuMen nNpoeKTaHTa C
3aBogamMmu-ctpouTensamMu

B paHHOM cTaTbe onmMcaH npouecc M 0cobGeHHocTM pas3paboTkM M BHeAPEeHus B
nHpopmaumoHHbix cuctemax (MC) AO «CINMBM «Manaxut» (AO) nporpaMmmHbIX
mMoaynen ans obecneyeHus nepexoga Ha XML-cbopmaTt TpaHCNOPTHOrO Maccuea npu
obmeHe paHHbIMM C 3aBogamu-ctpouTensamu. [MpoaHanuaupoBaHbl MNpobnemMHble
BOMPOCHLI BHEAPEHU HOBOro chopmarta TpaHCnopTHOro maccuea B pasnuyHele C AO.
O6ocHoBaH BbIGop dopmata XML B kayectBe oONTUManbHOM 3aMeHbl paHee
cyllecTBoBaBLllero ¢opmata no obmMeHy pAaHHbiMUM. OTOEenbHO OCBelleH BOMpPOC
obecneyeHnss KOPPEKTHOCTU U LENOCTHOCTM AaHHbIX, fnepefaBaemblX Ha 3aBof-
cTpouTenb, a Tawkke npoBedeHHasd And 3TOro  MoAepHu3auus nporpaMmHoro
obecneveHuns. [aHbl NpakTudeckne pekomeHgaumm no nogaepxke oyHKLNOHNPOBaHMWS
popaboTaHHbix WC. PaccMoTpeHbl JanbHenwme nepcnekTuBbl MNOLAAEPXKKA U
COnpoBOXAeHUs paspaboTaHHbIX NPOrpaMMHbIX Mogyren no UToram NPOMbILLNEHHON
akcnnyataumm B AO. Un. 2. bubnwuorp.: 2 Ha3B.

Kntouesbie crosa: WHOpMaUMOHHAs cucTemMa, MpPOrpaMmHble MOAynu, O6meH
AaHHbIMK, 6a3a JaHHbIX, MOAEepPHU3aLMsa NporpaMmMHOro obecneveHus.

Cuxumbae O. B., CupopoB [Il. O., lNaBpuweB C. B. [lpumeHeHue
uncgppoBbix TexHonormn B AO «CeBepHOe NPOEKTHO-KOHCTPYKTOpPCKOe
Oropo»

B AO «CesepHoe [MKBb» paspaboTtaHa uHdopmaumoHHast cuctema «[llopTan» ans
NnoaaepPXKM NPOU3BOACTBEHHBLIX MPOLIECCOB Ha MNpeanpusiTum M B3auMOAENCTBUSI C
ApYyrumMun npeanpusatusamun. NprMmeHsieMble LMGPOBbIE TEXHOMOMMU MOXHO pasdenvTb
Ha cregylowne HanpaBneHus: YynpaBlieHWe MNPOEKTHbIMU  AaHHbIMU - 3aKa3a;
dopmupoBaHve [MK[ B anekTpoHHOM BuAe; nepefadya [OaHHbIX NPeanpuATUSIM-
CTpoUTENsIM; NPUMEHEHVEe BUPTYyarnbHOW peanbHOCTM Npu npoekTupoBaHum. Un. 13.
Kntoyesble crioga: NpOEKTUPOBaHWE, LMGPOBbIE TEXHOMOrMKU, MaTemaTuyeckoe
MOZenupoBaHue.

lony6ee K. I'., KymeHee A. A., 'nyckep M. 51. Ponb npon3BoACTBEHHOMN
cuctemMbl nNpu unudpoBon TpaHccopmMaLmm NpoLeccoB NPOEKTUPOBaHUSA B
AO «LUMKB «Anma3»

Lincdpoas TpaHcopmauma npouecca NpoeKkTMpoBaHMS OOHLEKTOB MOPCKOW TEXHUKM
TpebyeT npoBefeHUs crefywmx MeponpuUATUA:  UCNONb30BaHUE  3NEKTPOHHOM
mogenn B CAlP; umdposoe cornacoeaHue [MKO; undpoBoe moaenupoBaHue
NPOM3BOACTBEHHbIX NPOLIECCOB.

B uwndpoBor TpaHchopmaumMm NPOLECCOB BaXHYH pPOflb UrPalT WHCTPYMEHTbI
NPOM3BOACTBEHHON CUCTEMbI B  KOHUEMNUMM «DEepexrnMBoro npoOeKTUPOBaHUNAY,
HanpaBneHHOro Ha CO3[aHWE BbICOKOKAYECTBEHHON TEXHUKA C  MUHUMAaIbHbIMU
notepsmu. Un. 3. bubnwuorp.: 2 Ha3B.

Knoyeeble crosa: nNpoeKkTMpoBaHWE CyaoB, MaTemMaTudeckoe MoAenupoBaHue,
LUncpoBbIE TEXHONOTUN.

Fony6eB K. I'., KyteneB A. A., Nmyckep M. A. OcobeHHOCTU pa3BUTUA
undpoBon TpaHcchopmMauum NpoLeccoB CO3AaHUA NMPOEKTOB OOBHLEKTOB
MOPCKOMN TEXHUKU

LincdpoBas TpaHcopmaumss He MOXET NMPOBOAUTLCA B pamMKax OAHOro npeanpusitus.
Bca wuHdopmaumsa, kak noctynawowas B KB (BxogHast), Tak u Hanpasnsemas
KOHTpareHTam (BbIXxoAHasA) JofmkHa ObiTb oumdpoBaHa. Cam npouecc NpoeKTUpOBaHUS
B Olopo cBoamTcAa K cosgaHuio umdpoBbix mogenen: 1D — cTpykTypa npoekrta; 2D —
MOAENb CXEMHbIX peLlueHU (3CKU3HbIM U TexHudeckuin npoekT); 3D — TpexmepHas
mogenb; 4D — pacnpegeneHne no BpeMeHW paboT (ceTeBOW rpaduk paspaboTku
npoekta); 5D — akcnnyaTauMOHHble OaHHble, HeobXxoauMMble ANS ynpaBreHus npu
akcnnyataumm n pemonTe. Un. 6. bubnuorp.: 1 Ha3B.

Kntouesblie crioga: nNpoOEKTUPOBaHME, OOBLEKTbl MOPCKOM TexHuKW, uudpoBas
TpaHcdopMaLms NPoLLEeCcCcoB.

KyteHeB A. A., Kucunb A. B., Nnyckep M. 5. ®PopmupoBaHue cuctembl
BHYTPUKOpNOpaTMBHOro o0y4yeHuss B  ycnoBusix uudpoBU3aumm
npoLeccoB NPOEKTHO-KOHCTPYKTOPCKOro 6ropo



B ycnoBusix pasBuTUS UUPOBLIX TEXHOMOMMIA BaXHYK pPoOfib WUrpaeT YpoBEHb
NOArOTOBKM chneuManucTtoB no pabote ¢ MHMOPMaLMOHHBIMU cuctemamu. Ons aToun
uenu B AO «LUMKB «Anma3s» 6bina paspabotaHa cuctema AUCTaHUMOHHOIO 0byyeHus
«Anmas. Kypcbl», nossonsiolias NpoBoAUTb ANCTaAHUMOHHOE OOy4eHue COTPYAHUKOB
Ha cBoeM paboyem MecTe, B CBODOOAHOE OT OCHOBHOW paboTbl Bpems M Co3haTb
cucTemy HenpepbiBHOMO 0byyeHund. Un. 7. bubnuorp.: 3 HasB.

Knoyeesbie crosa: BHyTpuKoprnopaTuBHoe o6y4deHue, opMmpoBaHMe 0OyyaroLmMx
nporpamm, NoBbiLLEHME KBanMguKkaumm.

Kynukoe K. H., Kanmuun C. H. UudpoBusauma noaroTtoBku
CyAOpeMOHTHOro npousBoactBa. W3  Hacrtosiwlero B  Oyayuwee
TEXHOJIOrM4YeCcKux npoLeccon

OpHOM M3 BaXHeMWWUX 3adad TEexXHONOrM4yeckow MOArOTOBKM — MPOM3BOACTBA
CYOOCTPOUTENbHOrO  Npeanpusatust  siBnsieTcss  paspaboTka  TeXHOMOrMYeckux
npoueccoB. OT npaBUNbHOCTU pa3paboTkM U OpraHM3aumMm TEXHONOrMYecKoro
npouecca Ha MpeanpuaTMM 3aBUCAT KauyecTBO UM CPOKU  BbIMOMHEHUs paborT,
NpUOLINBHOCTL BHEAPEHHOrO npolecca WU, kak CrneacTeve, KOHKYPEHTHOE MONoXeHue
npeanpuaTns Ha pbiHke. Un. 2.

Kntoyesble  crosa:cyqoOpeMOHTHOE — MPOU3BOABBTBO,  3MEKTPOHHO  ynpaBnsieas
LAOKYMeHTauus, LmdpoBm3aums.

OPrAHU3ALUA U TEXHONOIMA CYOOCTPOEHUA

Cepepoxo B. A., Makee C. M., bopoauH K. B., MNunukoB H. A.
TexHOonornyeckas mogenb CTPOUTENbCTBA KaK HOBbIN LU(POBOMN aKTUB
npeanpuaTua (uncpposas Bepdb)

B cratbe npeacTtaBneH npuymep NpUMEHEHUS CO34aHHbIX B BUPTyanbHOM pabouyem
npoctpaHctee (BPI1) npegnpuatua uMdpoBbIX aKTMBOB AN pelleHnsa 3agaudn
aBTOMaTM3auunm OpMMPOBaHNA U peaakTUpPOBaHUS TEXHOMNOrM4Yeckon moaenu
CTpouTEnbCTBa CyAHa Ha OCHOBE ero LUMpoBOro NpoTOTMNA, KOTOPLIN NPeACTaBneH B
0a3e gaHHbIX cepBepa PK[. ABTOpbl pacKkpbiBaldT HEKOTOPbLIE BaXKHble OCOBEHHOCTU
KoHuenuun cosganus TMC u ee BKIoYeHNA B NpoLecc NOAroToBKM NPOU3BOACTBA Ha
caMOM paHHeM 3Tane, Koraa 3rfeKTPOHHasd CTPyKTypa u3genus ukcupyeTcsl Kak
rMaBHbIN UCXOOHbIN pecypc MNpoekTa M cTaHoBuTca goctynHa B BPI1 3aBoga ans
TexHonornyecknx cnyx6. CornacHo npegnaraemon metognke TMC Ha nepBom aTtane
dopmnpyeTt " yOoolHo oTtobpaxaet MHOIOYpPOBHEBYO TEopEeTUYECKYHD
nocnenoBaTenbHOCTL COOPOYHbLIX onepauuMi Ans Kaxaooro uM3 KomnoHeHtoB 3D-
MOAENN cyaHa, 4YTO MO3BOMSET MOMyYUTb BUPTYyarnbHYH MOAENb Mpouecca cOopku
Kopryca cygHa, Ha OCHOBe KOTopon fanee hopMUpYyOTCA HaOCTPOEHHbIE onepauun
HacbILWeHNa n obyCcTponcTBa MOMELLEHNIA, a Takke BCeX nocnenylowmx Tmnos pabor,
ANs KOTOpbIX co3danuck Heobxoaummble ycnoBus. CosgaHue B TEXHONOrM4YecKoum
cnyxbe 3aBoga otgenbHom TMC no kKaxgomy cTposdulemycsa 3akady 0Oyger
cnocobcTBOBaTb COBEPLLUEHCTBOBAHMIO MNPOM3BOACTBEHHOW SKOCUCTEMbI 3aBOAa,
NOBbILLEHNIO KadecTBa MPOU3BOACTBEHHOrO MMaHUPOBAHUA U NPOM3BOAUTENLHOCTU
paboTbl npeanpuatus. Un. 4.

Knoyesbie crnosa: undpoBble aktuebl, 3D-npoToTun, BuUpTyanbHoe paboyee
NPOCTPAHCTBO, MOAENELEHTPUIHOE NPOEKTMPOBaHME, TexHomnormyeckaa mopaenb
cTpoutenbcTBa, cepeep PKLO, TMC-penaktop.

Opnos WU. A., CkonbckoB C. A. U Bcé-Takn uudcpal

PaccmatpuBaeTcss BOMpOC co34aHus LMGPOBbLIX [OBOWHWUKOB, MPOU3BOLACTBEHHbIX
npoueccoB, Mogenen MnocTponkn kopabrnenm u cygoB. HamedeHbl nepBoodepeHble
3agayn no peanusauum napagurmbl MHayctpusa 4.0 B paMmkax npoLeccoB, BeAyLLNXCS
B O6begMHEHHON CyooCTpOUTENBHOM Kopnopauuu. Mn. 1.

KniouyeBble cnoBa: MWHayctpua 4.0, Mopgenu nNpoM3BOACTBa, BMpTyanu3auuns
npoLeccoB, LNdpOoBLIE ABOVNHUKN.

Naxosckun E. E. UndpoBusauma kak cdyHaameHT Ans MHHOBauuu B
CYAOCTPOEHUMU

YeTBepTas NpoMbILLNIEHHAs PEBONOLMSI CBSi3aHa C BHEAPEHWEM WHTENSIeKTyarbHbIX
TEXHOMOMMIN B NPOM3BOACTBO. HeCMOTpsA Ha ee TONbKO MPOrHO3MpyeMble YepThbl, YKe
MOXHO CKa3aTb, YTO OHa OyaeT CBs3aHa C TEXHOMOrMsIMM aBToMaTuyeckoro copa u



aHanmMsa faHHbIX WM WHTepHeTa Bewen. B cygocTpoeHun npuMeHeHue [LaHHbIX
TEXHONornn sBnseTcs ocobeHHo BocTpeboBaHHbIM. WX peanusauums BKMOYEeHa B
KOHLIEMLMIO YMHOTO CyaHa, rae npeanaraercs MHTerpauns BblYUCANTENbHBIX PECYPCOB
B (PU3NYECKMEe CYLLUHOCTM Ons MNOBbIWEHUA 3(P(EKTMBHOCTM CyOHa M COKpaLleHus
pacxodoB Ha ero akcnnyataumio. B ctatbe npeanaraetcs nepexon K gaTaleHTpUYHOn
MoAenn MHAOPMALUMOHHOIO B3aMMOLENCTBMS MeXOy YyyacTHMKamu  npolecca
NPOEKTUPOBAHUSA U CTPOUTENBCTBA CyAHa, a Takke BHegpeHue eanHbelx MDM n PLM-
cuctem B AO «OCK». OnucaHHble MeponpuaTUA OTKPbIBAOT BO3MOXHOCTU AN
co3gaHns UMdpPoBON CUCTEMbI YIPaBeHUst TEXHUYECKMM obcnyxunsaHmem, L poBbIX
NPOTOKOMOB B3aMMOLEWCTBUS  MeXay CYOHOM W MOPCKOW  UHAPaCTPYyKTYpown,
TeXHONornn 6e33KnNaxHoro (aBTOHOMHOMO) CyOOBOXAEHMA W APYrUX UMAPOBbIX
TpaHchopmauumn B pamkax npeanoxXeHHon KoHuenuun. Un. 1.

Kntoyesbie crioga: ymHoe cyaHo, undpoBas TpaHcdopmauus, uHTepHeT sellen, MDM-
cuctembl, PLM-cuctemsl, nigyctpusa 4.0.

Kuceneea A. E. LUudpoBas TtpaHchopmauma cyaocTtpouTernbHbIX
npeanpuMATMN B obecneyvyeHne CTPoOUTEsNibCTBA NEPCNEeKTUBHOU MOPCKOM
TeXHUKU

MccnepoBaHns B obnactu  UMAPOBLIX  TEXHOMOMMA  MOKasblBalOT, 4YTO  UX
NCNonb3oBaHWe OTKPbIBAeT HOBblE YNpaBrieHYeCKne BO3MOXHOCTU NPWU MOBbILEHUN
3(ppEeKTMBHOCTM NPON3BOACTBEHHON AeATENbHOCTU. B cTaThe paccMOTPEHO co3aaHue
UMpPOBLIX MaKeToB OOBLEKTOB MOPCKOM  TEXHUKM, BKNOYawWwmx B cebs:
MOOEenMpoBaHMe KOPMYCHbIX KOHCTPYKUMA, 0OOpYyAOBaHWUsSl, BEHTUNALMK, KabenbHbIX
Tpacc; MMUTALMOHHOIO MOAENUPOBaHUSA onepauuin NorpyskM M BbIFPY3KUM CyO0BOro
KpynHorabaputHoro 00OOpyAOBaHWS; BHEAPEHWE TEXHOSOMMW KOHTPOMS OTKIOHEHWI
KOPNYCHbIX KOHCTPYKLUMA 1 060pyaoBaHUSA C UCMONb30BAaHNEM TEXHOMOMMM Nas3epHOro
CKaHMPOBaHUSA; aHanM3 CTaTUYECKUX U AUHAMUYECKUX CTONKHOBEHUIN Npu NPoBeAeHUN
COOPOYHO-MOHTaXHbIX pPaboT B YCMOBUSIX 3aTECHEHHOCTW MOMELLEHUA 3akasa.
CpoenaHbl BbIBOAbI O MEPCMNEKTUBHOCTM BHEAPEHUS LMAPPOBLIX TEXHOMNOMMN B
KOHCTPYKTOPCKO-TEXHOMOMMYECKY0 NOAroTOBKY Npom3BoacTsa. Mn. 4.

Knroyesbie crosa: undpoBas TpaHchopmMauns, MMUTaUMOHHOe mMoaenupoBaHune, 3D-
Moernb, nasepHoe CcKaHupoBaHue, LMdpPoBas MNPOMbILNEHHOCTb, BUPTyanbHas
KOMMOHOBKA.

MakoBeukun C. A. TpaHcchopmauma 6OusHec-npoueccoB Ha ©Oa3se
nHdpopmMmaumMoHHoOU cuctemMbl «KAHTOH» B AO «LIC «3Be3nouka»

O dYHKUMOHMPOBAHUM U pasBUTUM MHGOPMALMOHHON cuctembl «AHTOH» B AO «LC
«3Be3goyka». O eguHOM  MHAPOPMALMOHHOM  MPOCTPAHCTBE HA  eOMHbIX
NMHOPMALMOHHBIX cuctemax!. Mn. 5.

Knoyesbie crnosa: wHMOPMaLMOHHas cucTema, aBToMaTusauus, uudgposM3auums,
cuctemMa «AHTOHY.

BaBbikmuH A. B., flkoBnes A. 0. LUudpoBas TpaHcchopmauma w
6epexnuBoe npoussoacTso. OT naen Ao NnepcrnekTUBbI peanmsauum

06 ontummzaumm 6usHec-npoueccos (AO «UKB MT «PybuH») nytem cuHeprum
WHHOBALMOHHbIX NOAXOAOB, uudpoBM3aumm, MeTogoB U MHCTPYMEHTOB GepexnmBoro
Npou3BOACTBa, a Takke acnekTtoB UMpoBON TpaHchopMauum Ans MNOBbILEHMUS
NPOnN3BOANTENBHOCTUN N KOHKYpEeHTOoCcnocobHocTu. bubnuorp.: 4 HasB.

Knouyesbie cnosa: 0Gepexnueoe NpPOU3BOACTBO, KOHKYPEHTHOE NpevMMyLLecTBo,
MHHOBaUUW, LMdpoBU3aLUS.

Naxosckun E. E., CocHuH C. A. OnbIT BHeaApeHUs UM poBbIX UHHOBaLUMN
CYAOBOM 3JIeKTPOMOHTaXXHOM npousBoacTtBe Ha npumepe AO «ClO
«ApKTUKa»

COBpEMEHHbIN  TEXHUYECKUA Nporpecc MNpUBOAMT K MOBCEMECTHOMY BHEAPEHUI0
WMHOPMALMOHHBLIX TEXHOMOrMN B npoudsoacteo. OgHon u3 oTpacnen, roe Tpebyertca
NH(OPMAaLMOHHOE CONpOBOXAeHNe npou3BoACTBa, aBnseTcs cypoBoe
anekTpomMoHTaxxHoe nponssoacTBo. B CMO «ApkTuka», KOTOpOe YyXe MHOro net
3aHMMaeTCsa BbINOMIHEHMEM CyOOBbIX 3NEKTPOMOHTaXHbIX paboT, OaBHO BedeTcd
umdpoBas TpaHcdopMaLMsa pasnnyHbIX NPOLECCOB NPeanpuUsATUs, cneunguyHbIX ons
oTpacnu. B gaHHoW cTatbe onucbIBaeTCs ONbIT BHEAPEHUS NpeanpusaTueM LndpoBbIX
WHHOBALMIA, MHOPMALMOHHBLIX CUCTEM M TEXHOMOMMA B YacTU MHTENNEKTyanbHOro



aHanmMsa [aHHbIX U MOBUMbHBIX TexHonornin. BHeapsaemble umMdpoBblE MHHOBaLUK
ABNAKTCA 3anorom 3PEKTUBHOCTU U KOHKYPEHTOCNOCOOHOCTU npeanpuatns B
oyaywem. n. 4. bubnuorp.: 3 Ha3B.

Knoyesble crniosa: cygoBOe  3NEKTPOMOHTaXHOEe  MPOM3BOACTBO, MOOUIIbHbIE
NPUNOXeHUs, BEG-NPUMNOXKEHUS, aHanNn3 gaHHbIX.

Ton-meHepxmeHT OCK o6cyaun knro4yeBble NpoeKkTbl LUpoBOU TpaHC-
dhopmaumm kopnopawumm

CYONOBOE OBOPYNOBAHUE

Nycak E. B., lN'ypbeB A. T. [IpumeHeHne HEUPOHHbLIX CeTel ANA peLueHus
3ajjaum TpaccMpoBKU Kabernen B CyAOCTPOEHUMU

MpoekTnpoBaHne KabernbHbIX TpacC B Cy4OCTPOEHUN — BCE elle He A0 KOoHua
aBToOMaTM3MpOBaHHasa 3ajada. 3agaya TpaccupoBkM kabenem OTHOCUTCH K 4uchy
ONTMMM3aUMOHHBIX. CyLlecTBylOLWME anropuTMbl B 6OMbLUMHCTBE CryYyaeB peLlarT ee
Kak 3agady rnovcka kpartyanwero mapuwpyTta. Pesynbtat paboTbl 3TMX anroputmMoB
TpebyeT uHTepnpeTauMmn crneymanncTtaMmm, KOTopble NPOBEPSIOT UX Ha COOTBETCTBUE
TpeboBaHuAM oTpacneBblx cTaHgapToB. OOHO M3 MEpPCneKTUBHbIX HanpaBreHui
aBTOMaTM3auMM 3aJaduM  TpacCUpoBKM  kabenel, KOTOpoe MOXeT UCMNpaBuUTb
He4oCTaTKN CyLLEeCTBYIOLWMX anroputMOB — 3TO MWCMONb30BaHNE WCKYCCTBEHHOIro
WHTENNeKTa, a MMEHHO HEeWpPOHHbIX ceTel. B cTaTbe npeacTaBneHa apxuTekTypa
HEMPOHHOWM CETM, OCHOBaHHAs Ha WCMOMb30BaHUN HEMPOHHbLIX PEeLIeTOK — 0CobbIX
CTPYKTYP HEWpOHOB, MNO3BONSKLWNX 3PPEKTUBHO OCYLWECTBNATbL  BEKTOPHYHO
HaBuUrauuio B NpocTpaHcTBe. HellpoHHasi ceTb B npouecce oby4YeHUss «BblpallMBaeT»
HEMPOHHbIE PELUETKN, KOTOpble 3aTeM WCMONb3yTCs anropuTMOM acCUHXPOHHOIro
aKkTepa-KpuTUKa Onsi NoCcTpoeHuss MaplupyTta. B gaHHoOM anropuTme yepes yHKUMIO
LIEHHOCTEN 3arnoXeHbl TpeboBaHMs OTpacneBbiX CTaHAApPTOB, YTO MO3BOMNSAET CTPOUTb
MapLpyTbl kabenbHbIX Tpacc B COOTBETCTBUM C HUMW. Mcnonb3oBaHME HEWPOHHbIX
ceTell OTKpPbIBAaeT HOBble BO3MOXHOCTM aBToMaTU3aLMuM AaHHOW ONTUMWU3ALIMOHHOWN
3agaudn. Mn. 1. bubnwuorp.: 17 Has3B.

Kniouesbie cnosa: nNpPOEKTUpOBaHWE, KabenbHble Tpacchl, HEWPOHHbIE CETH,
HEMpPOHHbIE peLLIEeTKN, BEKTOpHAas HaBurauust.
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A.L. Rakhmanov. Digital transformation of JSC USC and members of USC
group.

The shipbuilding sector is currently one of most complex and sophisticated industrial
sectors. That said, implementation of digital technologies in shipbuilding industry is
both a great challenge and opportunity for making a breakthrough in order to acquire
competitive advantages and obtain fast commercial growth. World shipbuilding leaders
have already placed a stake on change-over to Shipbuilding 4.0 concept based on
mass implementation of IT-technologies, large-scale automation of business processes
and spread of artificial intelligence. This article reviews background and features of
digital transformation of shipbuilding enterprises, describes concepts, goals and
outcomes expected from digital transformation of JSC USC and members of USC
group, and highlights strategic trends in implementation of digital transformation.

Keywords: digital transformation, automation, business processes, USC

D.V. Lebedev, A.V. Novikov, A.A. Barmin, M.V. Panin. Key initiatives of
digital transformation of JSC USC and members of USC group.

Considering the growing influence of digital technologies on a whole industry and
shipbuilding sector in particular as well as necessity for swift adaptation of business to
market requirements and technological changes, JSC USC developed the Strategy of
digital transformation for the period until 2020 in accordance with Guidelines on digital
transformation No. 3438n-I113 dated 14.04.2021. This Strategy shall be implemented
by fulfilling the initiatives of digital transformation. List of initiatives included in program
of digital transformation of JSC USC and members of USC group is defined by trends
of company’s strategic development. These initiatives are intended to ensure
integrated advancement of business processes and implementation of modern digital
solution in frames of company’s digital transformation.

Keywords: USC, digital technologies, shipbuilding, initiatives.

D.V. Lebedev, A.V. Novikov. Formation of digital competencies in JSC
USC.

Digital transformation of JSC USC and members of USC group is impossible until one
understands the notion and necessity of the same for the company followed by
formation of relevant digital competencies. Digital transformation requires changing the
mind of company’s personnel which cannot happen until the personnel understands the
significance of this process. This article reviews measures undertaken by USC to solve
the above issue.

Keywords: USC, strategy, digital transformation, projects, information
technologies

O.M. Salykin, E.A. Borisov, K.A. Golubev. Features of drawing up the
documentation for submarines to be built as per modular construction
technology.

This article reviews features of drawing up the custom documentation for submarines
to be built as per modular construction technology considering organizational and
logistic procedures related to construction of submarine. The propose approach is
based on analysis of actual normative documentation for custom documentation and



considers the experience in drawing up the custom documentation for submarines built
as per modular construction technology.

Keywords: submarines, modular construction technology, drawing up the
custom documentation.

A.K. Loginov, R.O.Archekov, S.A. Nikiforov. Development and
implementation features of information system intended for drawing up
the working design documentation for ship systems.

This article describes design process and features, development and implementation of
client-server information system allowing to develop and draw up WDD for ship
systems and control electronic structure of a ship. The authors separately highlight
issues related to design of database logical model, software selection as well as typical
problems with implementation of information system into JSC MEB «Malakhit». The
authors hereby analyze the development of user interface engaging the experts from
production divisions of the company and give practical recommendations on ensuring
the efficient communication on user's end. Issues related to data import from other
information systems utilized by the company have also been analyzed. The authors
have compared the performance of the developed software with its analogs and
considered its further development prospects upon industrial use.

Keywords: information system, ship systems, database, interface, artificial
intelligence, design documentation, development.

A.N. Popov., S.A. Nikiforov, S.A. Geiko. Optimization of data exchange
process between design company and production company for
submission and processing of preliminary notices.

Development of information technologies and aspiration of companies comprising JSC
USC for automation of control procedures of full service life of ships and vessels shall
require alteration of adopted data exchange procedure between the design companies
and production companies currently rendered in paper form. This article analyses one
of the examples of change-over to paper-free data exchange between ship
construction participants: submission and processing of preliminary notices in soft form
regarding changes in design documentation.

Keywords: notice of change, data exchange, design documentation, e-mail.

A.N. Loginov., P.N. Kot, S.A. Nikiforov. Change-over to XML format of data
exchange array between the design companies and production
companies.

This article describes process and features of development and implementation of
software modules into information systems of JSC MEB «Malakhit» features for
changing-over to XML format of data exchange array between the design companies
and production companies. The authors have analyzed issues related to
implementation of data transfer array in various information systems of the company
and justified the selection of XML format as optimal substitution of previous data
exchange format. The authors have separately highlighted issues related to
correctness and integrity of data transferred to shipbuilding enterprise and
modernization of relevant software to ensure the same. The authors have given
practical recommendations on supporting the augmented information systems. The
authors have considered further support of the developed software modules upon their
industrial use.

Keywords: information systems, software modules, data exchange, database,
software upgrade.

O.V. Sikhimbaev, P.O. Sidorov, S.V. Gavrishev. Application of digital
technologies in JSC «Northern Design Bureau»

JSC «Northern DB» has developed «Portal» information system for support of
production processes at the enterprise and interaction with other enterprises. Utilized
digital technologies can be divided into the following categories: design data
management; drawing up WDD in electronic form; data transfer to shipbuilding
enterprises; application of VR for design purpose.

Keywords: design, digital technologies, math modelling



K.G. Golubev, A.A. Kutenev, M.Ya. Glusker. Digital transformation of
design procedures in JSC CMDB «Almaz»: role of production system.
Digital transformation of design procedures of marine equipment requires the following
measures to be undertaken: usage of electronic modelling in CAD-systems; digital
finalization of WDD, digital modelling of production procedures.

Digital transformation of various processes is heavily affected by tools of production
system in frames of «lean design» concept aimed to fabricate high-quality equipment
with minimum expenses.

Keywords: ship design, math modelling, digital technologies

K.G. Golubev, A.A. Kutenev, M.Ya. Glusker. Digital transformation of
marine equipment design procedures: development features.

Digital transformation cannot be conducted in frames of a single enterprise. All the
input data (coming to DB) and output data (coming to subcontractors) must be
digitized. Design process in bureau lies in building up of digital models: 1D [ — project
structure; 2D — schematic solutions (sketch design and detailed design); 3D — three-
dimensional model, 4D — work scheduling; 5D 3operational data required for control
upon exploitation and repair.

Keywords: design, marine equipment, digital transformation of processes.

A.A. Kutenev, A.V. Kisyl, M.Ya. Glusker. Establishing of internal corporate
training system upon digitalization of design bureau operations.

Upon development of digital technologies, qualification and expertise of IT-specialists
plays a significant role. That said, JSC CMDB «Almaz» developed the distance training
system for training of specialists at their working places out of main duties. This allows
to obtain the continuous training system.

Keywords: internal corporate training, drawing up training programs,
advanced training.

V.A. Seredokho, S.M. Makeev, K.V. Borodin, N.A. Pilikov. Engineering
construction model as new digital company asset (Digital shipyard).

This article describes the example of application of digital assets created in virtual
workspace for automation of forming and editing of ship engineering construction
model (ECM) based on its digital prototype represented in database of WDD server.
The authors reveal some important issues of ECM establishment and its inclusion in
production preparation process at earliest stage, i.e. when the electronic design of the
article has been set as main initial data and becomes accessible in database for IT-
departments. In accordance with proposed method, 1st stage of EMC envisages multi-
level theoretical sequence of assembly operations for each component of 3D ship
model, which allows to obtain virtual sequence of ship hull assembly, to form the basis
for subsequent hull outfitting, compartments furnishing and other correlated works.
Establishment of dedicated EMC in IT-department for each ship under construction
shall promote advancement of production ecosystem of shipyard, quality of production
planning and overall shipyard performance.

Keywords: digital assets, 3D-prototype, virtual workspace, model-based design,
engineering construction model, WDD server, EMC editor.

K.N. Kulikov, S.N. Kalinin. Digitalization of shiprepair facilities
preparation. Production procedures: from present to the future.

One of critical tasks related to preparation of shipyard production facilities is
development of production processes. Correctness and development and
implementation of production processes at shipyard affects production quality and
timelines, increases profitability and competitiveness of the enterprise.

Keywords: shiprepair facilities, electronic document control, digitalization,

l.A. Orlov, S.A. Skolskov. Digitalization is here!

This article reviews creation of digital twins, production processes, construction models
of ships and vessels. First priority tasks have been assigned in frames of
implementation of Industry 4.0 approach as part of processes occurring in USC.

Keywords: Industry 4.0, production models, process virtualization, digital twins.



E.E. Lyakhovskiy. Digitalization as foundation for innovations in
shipbuilding

Fourth industrial evolution envisages implementation of intellectual technologies in
production flow. Despite the fact that evolution features are hardly predictable one can
already say that it shall include technologies for automatic data acquisition and analysis
and Internet of Things. Such technologies are highly demanded by shipbuilding
industry. Their implementation is a part of «smart vessel» concept envisaging
integration of computing sources into physical entities to increase vessel efficiency and
reduce operational expenses. This article offers shifting to datacentre model of
informational interaction between participants, i.e. design company and shipyard as
well as implementation of unified MDM and PLM systems into JSC USC structure. The
above measures grant an opportunity for creation of: digital maintenance management
system, digital protocols for interaction between vessel and onshore infrastructure,
unmanned vehicle control technologies and other digital transformations in frames of
the proposed concept.

Keywords: smart vessel, digital transformation, Internet of Things, MDM-
systems, PLM-systems, Industry 4.0.

A.E. Kiseleva. Digital transformation of shipyards in frames of advanced
vessels construction

Surveys in field of digital technologies have proved that their utilization opens new
administration capabilities aimed to enhance production efficiency. This article reviews
construction of digital mock-ups of marine equipment including: hull structures,
equipment, ventilation, cable ducts, simulation modelling of loading/unloading of large-
dimensioned equipment from the ship, implementation technology for monitoring the
hull structure and equipment deviations from reference values using laser scanning,
analysis of static and dynamic collisions in course of assembly and installation works in
constrained environment. The authors have made conclusions on prospects for
introducing of digital technologies into design engineering of production facilities.

Keywords: digital transformation, simulation modelling, 3D model, laser
scanning, digital industry, virtual assembly.

S.A. Makovetsky. Transformation of business processes based on
«Anton» information system at JSC SC «Zvezdochka».

The author narrates about functioning and development of «Anton» information system
at JSC SC «Zvezdochka». Unified information space on unified information systems!

Keywords: information system, automation, digitalization,» Anton» system.

A.V. Bavykin, A.Yu. Yakovlev. Digital transformation and lean production.
From concept to implementation.

This article reviews optimization of business processes (at JSC CDB ME «Rubin») by
synergizing innovative approaches, digitalization, methods and tools for lean
production as well as aspects of digital transformation to enhance performance and
competitiveness.

Keywords: lean production, competitive advantage, innovations, digitalization

E.E. Lyakhovskiy, S.A. Sosnin. Experience in implementation of digital
innovative in ship wiring works as exemplified by JSC NPA «Arktika»

Modern technical progress leads to all-round implementation of information
technologies into production flow. Ship wiring production is one of industry branches
requiring informational support. JPA «Arktika» has been rendering ship wiring works for
a long time and long before started digital transformation of various processes specific
for company of a shipbuilding sector. This article describes company’s implementation
experience of digital innovations, information systems and technologies with respect to
intellectual analysis of data and mobile technologies. Digital innovations being
implemented shall ensure future efficiency and competitiveness of the company.

Keywords: ship wiring production, mobile applications, web applications, data
analysis.



E.V. Gusak, A.T. Guriev. Application of neural networks for cable tracing
in shipbuilding industry

Design of cable ducts in shipbuilding industry belongs to category of tasks which has
not been fully automated so far. Cable tracing belongs to class of optimization
problems. In most cases, the existing algorithms solve this problem by searching the
least time track. The obtained results must be interpreted by specialists to verify their
compliance to industrial standards. One of prospective trends for automation of cable
tracing aimed to avoid disadvantages of existing algorithms is utilization of artificial
intelligence, namely neural networks. This article represents infrastructure of neural
networks based on utilization of neural meshes, i.e. special neural structures allowing
efficient spatial vector navigation. In course of training, neural network «grows» neural
meshes subsequently utilized by asynchronous «actor-critic» algorithm to build up the
track. This algorithm utilizes value function to comply with requirements to industrial
standards, thus allowing to build up the cable ducts routes. Usage of neural networks
offers new opportunities for automation of abovementioned optimization problem.

Keywords: design, cable ducts, neural networks, neural meshes, vector
navigation



