PEDEPATDHI

AuekceeB A.B., Muxaiabuyk A.B., I'paues B.H., Mukaym C.B. TexnoJiorusi paspadorku,
CTPYKTYypa U peaju3anus iM(ppoBoro ABOIHUKA THNOBOI0 00beKTa HHPOPMATH3ALMH.

B pa3BuTHM TEXHONOIMH CHUTYal[MOHHOI'O YIpaBIEHUS pa3pabOTYMKaMu Bce Oosbliee
BHUMaHHE YJEJIseTCsl BONpPOCaM MOHMTOPHMHIa CHCTEMHBIX IIOKazarelell KadecTBa
(YHKIIMOHMPOBAHUS  CJOXHBIX TEXHMYECKHMX CHUCTEM M OOBEKTOB, MOHHUTOpPUHIa U
MIPOrHO3UPOBAHUS 00CTAHOBKHU B MHTEPECAX MOAJEPKKU MPUHATHUS perieHuil. [lpumMennTensHo
K Iapaaurme uQpoBbIX ABOHHUKOB HA OCHOBE aHaJIM3a IEHHOCTH MH()OPMAIIUHN IO KPUTEPHUIO
A.A. XapkeBuua u peanuzanuu texHojsoruun CIIPY mnpemiokeHo HOBOE oOmpeleneHue,
TUIOBBIE CTPYKTypa M METOAMKA, a TaKXKe MNpuUMep pealn3auud Lu(ppoBOro ABOHHHKA,
WHBApUAHTHOTO K CIICIU(PHUKE OOBEKTOB.

KiroueBsbie cioBa: nudpoBoil IBONHMK, IEHHOCTh MHPOPMALINH, OIpeaesieHre, TU(POBOM
MacropT, CACTEMHBIH MOHUTOPHHT, ONTHMU3AIHS PELICHHA.

AnundepoB A.A., lokyuae S1.C., bepauuk ILI., Bakynuna H.FO., MypaBseBa A.C.
Co3nanne BUPTYAJIbHOT0 MHGOPMAIMOHHOIO MPOCTPAHCTBA HA KOMAHJAHOM MOCTHKeE
Kopao.s.

Crarbsi mpeacTaBisieT pe3yJIbTaThl HMCCIEIOBAHUWM HAIPaBICHHbIE HA CO3[aHUE CUCTEMBI
MH(POPMAIIMOHHOTO O0ECIEeUEHUs MPOIECCOB MPUHSITHS PEIICHUH KOMaHIHBIM COCTAaBOM
JKUIAXa KOpalis MpH HCIOIb30BAaHUH WHTEIUICKTYalbHBIX CHUCTEM MOAJICPKKH TPUHSATHUS
pemenuii. Coznanve nHOOPMAITMOHHOM CpeAbl TOAIEPKKU MIPUHATHS PEIICHHN MpeiaraeTcs
peann3oBaTh MyTEM CO3/1aHus KOMIUIeKca HH(OPMAaLIMOHHBIX MOIeNIeH Ha OCHOBE TEXHOJIOTUU
JOTIOJTHEHHOW peanbHOCTH. JIaHHBIM TOIXOJ TIO3BOJUT TOBBICUTH OOOCHOBAHHOCTH U
OTEePaTUBHOCTH MPHUHSITHS PEIICHUN KOMaHIHBIM COCTAaBOM SKHITaXKa KOpaosl.

Kurouessbie cioBa: CIIIIP, undopmanrionnas MoJienb, JOMOJIHEHHAs! PeaTbHOCTb.

boopoBuu B.IO., AnekceeB A.B., Autunos B.B., Mycatenko P.U., CmoibHUKOB A.B.
CucremHoOe ynpasjeHHe NPOCKTHBIM Ka4eCTBOM H KHBYYECTBI0 O00BEKTOB MOPCKOi
TEeXHUKHU: TEOPHUs MPAKTHUKH.

B ycnoBusx nudpoBusaniy S3KOHOMUKH, TEXHOJIOTHI HAYYHOTO MOWCKA W MPOCKTUPOBAHHS
TpaguIIMOHHO BOCTp€6OBaHHBIM U CIOXHBIM CHCTCMHBIM BOIIPOCOM HHHOBaHHOHHOﬁ
JeSITEJIBHOCTH ~ SIBIISIETCSI  COBEPIICHCTBOBAHUE METOIOB MOJICIIMPOBAHUS  YIIPABICHHS
Ka4eCTBOM U 3(1)(1)CKTI/IBHOCTI)IO OKCILTyaTalluu 3SpraTUUCCKUX CHCTCM. Hpe)ICTaBJ'IeHBI
pe3yabTaThl CHCTEMATU3alMM TEOPUHM W TPAKTUKA KBAIUMETPUYECKOTO YIIPABICHHS
KaueCcTBOM OOBEKTOB MOPCKOW TEXHWKHM Ha TMpPUMEpe pBIOOJIOBHOTO Tpayyiepa C
ucrnonb3oBaHueM MporpaMmHoro komruiekca «KCIIP», 4Tto mo3BosisieT ONTHMH3UPOBATH
KOMIIJICKCHBIC OPTraHU3allMOHHO-TCXHUYCCKHUEC PCIICHM.

KarueBble cJ10Ba: CHHTSTHYCCKAS KBAJIMMCTPUA, KOHKYPCHTHAA CHOCO6HOCTI), CHCTCMHOC
yHpaBJICHUEC, KAYECTBO MOJCIIN.

I'paues B.H. Meroauyeckune acneKTbl MHTErpallid NPH YNPaBJIEHHMH COBMECTHBIM
HCNOJb30BAHHEM PAa3HOPOIHBIX 00bEKTOB.

B cratbe paccmarpuBaercsi onbIT pazpaborunkoB AO «HIID «Mepuanan», CBSI3aHHBIA ¢
METOJ0JI0T e, MPUHIIMIIAMH, dTallaMU ¥ METOaMU LIM(PPOBOro MOJEIUPOBAHUS, KOTOPOE HA
CETOJIHSIIHUH JIEHb ABISETCS 0053aTEIbHBIM ATAIIOM PEIICHNUS HHKEHEPHOU 3a7aul CO3AaHuUs
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paboTocrocoOHON cepuitHOM ammapaTyphl I MOPCKUX TEXHUYECKHUX 00BbekToB. Lludposoe
MOJICJIMPOBAHKE MO3BOJISET N30EKaTh OMIMOOK Ha 3Tamax HACTPOMKU (PU3UUECKUX 00pas3IoB
CHCTEM YTIPABJICHUS B YaCTH MHTETPAlMU NPH YIIPABICHHUH COBMECTHBIM HCIOJIb30BAaHHEM
Pa3HOPOIHBIX OOBEKTOB.

KiroueBble ¢JioBa: Spice-MOJelb, JJEKTPOHHAS MOJEb, IaKeT CXEMOTEXHHYECKOTO
MOJIEJTUPOBAHUS, CUCTEMA YIIPaBJICHHUS.

JABoituenko 10.A., Kanuauna H.B., Kypkun A.A. Dxpanupymouiee BJussHUe OMTOIO JIbAa
HA pacnpocTpaHeHne BOJIH.

PaccmoTrpeHo BiusiHHME OMTOro JibJja Ha MapaMeTpbl pacHpOCTPAHEHUS] TPABUTALMOHHBIX U
KOpaOenbHBIX BOJH. [loKa3aHO HECOOTBETCTBHE WCIOJIB30BAHWS MPUHIMUIA CYTIEPIO3UIINH,
3aKJIFOYAIOILErocsl B CI0KEHUU HE3aBHUCHMBIX COCTABIISIIOIIUX COMPOTHUBIICHUS BOABI U JIbJa
JBUKEHHIO CYyJIHA, TPUMEHSIOIIEr0Cs B CYIIECTBYIOIINX aHAIUTUYECKUX pacyeTax, peaabHou
KapTuHe Tmporecca. IlpuBereHa KoJIMYECTBEHHAs OLIEHKAa BIUSHUS OWTOro JbAa Ha
COCTaBJISIIOLIUE COMTPOTUBIICHUS IBUKEHUIO CYJIOB.

KawueBble cjioBa: OUTHINA Jiel, COMPOTHBIICHHE BOABI U JIbJa, KOPaOeIbHbIE BOJIHBI, YHEPTUS
pacrpocTpaHeHUs BOJIH.

HoamaroB ML.A., Peinaun A.A., leBatkoB T.B. 3D Bu3yaaum3anus MMHUTAIUOHHBIX
HCCJIeI0BAHNH (PYHKIIMOHMPOBAHUSA CYIO0CTPOMTENbHBIX MPOU3BOACTB Ha ocHOBe BIM-
Mo/jieJieil.

B cratbe KkpaTko MpEACTaBICH ONBIT B YacTH HCIOJNb30BaHUS pe3ynpTatoB BIM
MOJIETTMPOBAHUS MIPH CO3AAHUU TPEXMEPHOM BU3yalnMU3alMK AJIs IPEACTABIECHUS PE3yJIbTaTOB
UMHTAlMOHHOTO MOJIEJIMPOBAHUS MPOLECCOB (YHKIMOHUPOBAHUS  CYJOCTPOMUTEIbHBIX
IIPOU3BO/ICTB.

KuroueBble cjioBa: cyocTpoeHUE, MpEaNpHUsITHE, UMHUTALMOHHAs MOJEb, BU3Yyaau3alus,
pe3yabTaThl MojenupoBanus, BIM-monens, mporpaMMmHoe oOecrieueHue.

HoamaroB ML.A., ®enoroB M.B. K Bonpocy nH(pOpMALIMOHHOI0 o0ecne4YeHUs1 MeTO/I0B
NPOrHO3HOT0 MO/IEJIMPOBAHUS NPH OlleHKe BHIMOJHUMOCTH MPOU3BOACTBEHHBIX MJIAHOB
CYA0CTPOUTEJIbHOI0 NPeANPUATHS.

B craTthe kpaTKo paccMOTpEH BOIPOC O peann3auuu HHGopMamoHHoro B3anmoseiicteus AC
«Cupuyc» 2.0 ¢ omnoit m3 oredectBeHHbIXx KUMC Global Marine, Bxitouast omnucanue
IpernonaraeMoro Merosa v (opmMaToB 0OMEeHa JaHHBIMU.

KuioueBsie ci10Ba: Cy10CTpOCHUE, IPEANPHUITHE, IMUTaMOHHas Moaenb, KUC, naTerparms,
uHTEpeEiic.

3axapkun /I.B. Poccmiickoe IIO pus 3aga4 BHPTYaJbHOIO NPOTOTHIHPOBAHUS B
NPOMBIILIEHHOCTH.

Joxnan paccmMaTpuBaeT COBPEMEHHBIE POCCHUHCKHE MPOTrpaMMHBIE MPOAYKTHI st
BUPTYaJILHOTO MPOTOTUIIUPOBAHUS B MIPOMBIIIUICHHOCTH Ha mpuMepe mpoaykra VR Concept.
B Hell onuceiBaloTCS OCHOBHBIE BO3MOKHOCTH U IpeuMmyliecTBa otedectBeHHoro 110 VR
Concept, a Takke MNPUBOIATCA TPUMEPHl €ro MPUMEHEHHUS] B PA3JIMYHBIX OTPACIAX.
Hcnonb3oBaHWe BUPTYaJIbHBIX MPOTOTUIIOB IO3BOJIAET COKPATUTh BpPEMsS W 3aTparbl Ha
MPOEKTUPOBAHUE M UCIBITAHUS HOBBIX H3IECIUN, a TAaKK€ IMOBBICUTh HMX Kauye€CTBO U
HaZeKHOCTh. (Oco0oe BHHMMaHuE YIENEHO aHaIM3y NEpPCIeKTUB pPa3BUTUS  pPBHIHKA
BUPTYAJILHOTO IPOTOTUNIMPOBaHUA B Poccuu.
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KuarwueBbie cioBa: VR, BUpTyanbHOE MPOTOTHIIMPOBAHUE, MPOMBIIUIEHHOCT, Poccun, VR
Concept, MmalmimHOCTpOEHNUE, TEXHOJIOrMU VR.

3axapos B.B., CokouioB b.B., Ymakos B.A. CneunajibHoe MO1eJIbHO-AJITOPUTMHYECKOE
o0ecneyeHue MJIAHMPOBAHUA HWH(OPMANMOHHBLIX MPOLECCOB NPH B3aUMOAECTBUH
rPpyNNMpPOBKHU MOABUKHBIX 00bEKTOB.

B noknane mpencraBieHO pelIeHHE 3aJadd MPOrpaMMHOIO yIpaBieHUs (TUIaHUPOBAHUSA)
MHGOPMALIMOHHBIMM TIPOLIECCAMM, IMPOUCXOAALUIMMU IPH B3aUMOJCHCTBUU T'PYNIHUPOBKH
MOPCKHUX IMOJBHUKHBIX 00BEKTOB. B 001mieM ciydae MH(QOpMAMOHHBIE MPOIECCHl BKIIIOYAIOT
B ce0s MPOIECCHl TMOXYYEeHUS! TOJABIKHBIMA OOBEKTaMH WH(GOPMAIMA O KOHTPOIUPYEMBIX
00BEKTax, €€ MPeBapUTEIILHOW U BTOPUYHONU 00pabOTKH, XpaHEHUH (€CIIM HEeT BO3MOXKHOCTH
ee rnepeaTh KOHEUHbIM MOTPEOUTENSIM), a TAKXKE MPOLIECCH] ITepeiauu U IpreMa HHPopMauu
KOHEUHBIM noTpedurensM. Llenp pemienus paccMarpuBaeMoil 3a1a4yll COCTOUT B TIOBBIILIEHUH
ONEpPaTUBHOCTU M KauecTBa YIPABJIEHUS YKa3aHHbBIMH HH(POPMALMOHHBIMHU MpOLEcCaMU
B MHTEpecax 00ecreyeHrs: CBOEBPEMEHHOI0 1 000CHOBAHHOTO MPUHSTHUS PELLICHUS O COCTOSTHUU
KOHTpOJUpYyeMbIX 0O0BEKTOB. B crartee mnpuBogutcs oOmas ¢opManbHas IOCTaHOBKA
ucclieyeMol 3a7aul, ee JEKOMIIO3ULUS U pellleHHe ¢ UCIOJIb30BaHUEM KOMOMHUPOBAHHBIX
MOJIeIed W aJTOPUTMOB, KOTOpBIE Oa3MpyIOTCS Ha TEOPHH ONTHMAIBHOTO YIPABICHHS
U ucciaenoBaHuu onepauuil. [IpuBoauTes npumep pelieHns paccMaTpuBaeMoil 3a1auu.

KiaroueBnle cioBa: MOABUXKHBIC MOPCKHC O6’[>CKTI>I, I/IH(1)OpMaI_II/IOHHBIe IIpOLECCCHI,
CTaTUYCCKUC U TUHAMHWYCCKUC MOJACIIN, JCKOMIIO3UIWA U KOOPANHAIIV.

Kamunos M.HU., PoaumonoB B.A. HmuTtaumoHHoe MoJaeJHUpPOBaHHe B 3ajaye
NMPOTHO3UPOBAHMS  Pe3yJbTATOB  NPUMEHEHUS]  MHOIOCIHYTHMKOBOM  CHCTEMbI
HA0/II0/ICHUA 32 MOPCKUMH 00bEeKTAMMU.

[IpencraBneH METONMYECKUMH MMOAXOA M  IOKa3aHbl OCOOEHHOCTH HMHUTALMOHHOIO
MOJEIUPOBAaHUS IPU PELIEHUM 3aJa4yd IPOTHO3UPOBAHUS PE3YJIBTATOB IPUMEHEHUS
MHOTOCITyTHUKOBOI CHUCTEMBbI HAOJIOAEHMSI 33 MOPCKUMHU OO0beKTamMH. BplsBieH ¢akr
pa3nuyHON MHGOPMATUBHOCTU Pa3HbIX KOCMUYECKHUX aIllapaToB OpOUTAIIbLHOW IPyNIHPOBKU
U MOKa3aHa 1e1eco00pa3HOCTh UCKIIOYEHNU MAaTOMH(POPMAaTUBHBIX KOCMUYECKUX aIlllapaToB
u3 paboThl MpH MpOJeTe UX HaJ KOHKPETHBIMU pailOHaMU HAOMIOIEHHs MPH JOMYCTHUMOM
(HE3HAUYNUTEIHLHOM) CHH)KEHUU OKUAAEMBIX PE3YJIbTaTOB IPUMEHEHUS CUCTEMBI.

KuroueBbie cj10Ba: MMUTAIMOHHOE MOJCIMPOBAHNE, IPOrHO3UPOBAHUE, MHOTOCITY THUKOBAs
cucTeMa HaOJIOACHUS 32 MOPCKUMH OOBEKTaMH, OpOUTANbHAs IPYHIHUPOBKA, KOCMUYECKUN
amrmapar, MeTo/InKa, HHPOPMaTUBHOCTh, aKTUBHOCTb.

Kysnenos A.JI., CemenoB A./l. Pacyer mapamMeTpoB KOHTEH{HEPHOI0 MOPTAa METOAAMH
TEOPHH MACCOBOI0 00CIYKMBAHUSA U HMUTAIIHOHHOTO MO/eJIMPOBAHMSI.

3ajaqy pacdera IapaMeTpoB KOHTEHHEPHOro TMopTra win TepmuHasa B Hopmax
TEXHOJIOTMYECKOI0 IMPOEKTHUPOBAHMUS MOPCKHX TOPIOBBIX IIOPTOB NPENIAracTcsi pelarhb
aHAJTIUTUYECKUMH (OpMYJIbHBIMU MeTogamMu. PopMyJbHbIE 3aBUCUMOCTH, COCTABJIEHHbIE Ha
OCHOBE O0OOOLIEHMS OMBITa CTPOUTENBCTBA U AKCIUTyaTallUd MOPCKHX MOPTOB IMPOLUIOrO U
Jla’ke TO03aIpolLIOro BeKa, He OTPaXKaroT MPOU3OLIEAIINX B cepe TpaHCIIOpTa U3MEHEHUH.
HeoOxonumMocTh co31aHUsl OTEUECTBEHHOW CHUCTEMBbl KOHTEHHEPHOI'O Ipy3 pacHpelesIeHus,
BBbI3BaHHAsl YXOJOM OOJIBIIMHCTBA KOHTEHHEPHBIX JIMHUHN B pe3ysibTaTe ACUCTBUS CaHKIMM,
MOCTAaBWJIA BECbMa OCTPO MpOOJIeMy CO3JaHusl aleKBAaTHBIX U S((EKTUBHBIX METOJOB
MIPOEKTUPOBAHUS, KOTOpbIE JOJKHBI COCTAaBUTh METOIUYECKUN Oazuc ans pa3paboTKH
UH(QPaACTPYKTYpPbl MOPCKOM U CyXOIYyTHOM TPAHCIIOPTHBIX CUCTEM CTpaHbl. ONBIT OKa3bIBAET,
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yTO 0€3 MPUMEHEHUsI CPEJCTB MAaTEeMAaTUYECKOTO (MMUTAIMOHHOI0) MOJEIMPOBAHUS PEIlIaTh
3aa4u 1Mo100HOM CIIOKHOCTH U pa3Mepa PUCKOB, CBA3aHHBIX C OIIMOKaMH MPOEKTUPOBAHUS,
HEBO3MOKHO. B HacTosmieil paboTe onuchIBaeTCsl HHCTPYMEHTAPH, B TEYEHUH HECKOJIbKUX
JET YCHEIIHO HCIOJb3YEMbI B IPAKTUKE NPOEKTUPOBAHUS MOPCKHUX TOPrOBBIX IOPTOB
CTpaHBI.

KiroueBble c10Ba: KOHTEHHEPHBIN OPT, TEXHOJIOTMYECKOE TPOEKTUPOBAHNE, UMUTALIMOHHOE
MOJICJIUPOBAHUE.

Jlanmos B.B., JlanmoB K.B., MaprtbeiHoBa JI.A. UMuTanmoHHasi Mojejb OLEHKHU
3(pPeKTHBHOCTH CHCTEMbI 3alUTHI MOABUKHOIO 00bEKTa OT MAaJIOpa3MepPHBIX
PO0OTOTEXHHYECKHUX KOMILIEKCOB.

Pa3zpaboTana umuTalmoHHass MoOJelb (YHKIIMOHUPOBAHUS CUCTEMbI OTBEICHUS C MapIipyTa
OJTHOTO U3 DIIEMEHTOB MOPCKOH pOOOTH3MPOBAHHOW CHCTEMBI — MaJOpa3MepHOTO
OCCITMIIOTHOTO BO3MAYIIHOTO CyAHA. MMHTanMoOHHAs MOJENb BKIOYACT MOJCIUPOBAHHE
JMBUKCHHSI OXPaHSEMOTO OOBEKTa W OCCHIJIOTHHKA, €ro OOHapy)XeHHE W OTBEICHUC
¢ mapmpyta. [TomyueHa olleHKa BIHMSHHUS CKOPOCTH OCCIHMJIOTHUKA M BHEIIHUX YCIOBHN
Ha 3 (PEKTUBHOCTH €r0 OTBEICHUS OT MOJBIKHOTO 00BEKTA. Pe3yIbTaThl UMHUTAITUH TTO3BOJISIOT
BBIOpATh MeCTa pa3MEIICHHUS CPEICTB OOHAPYIKEHHSI U COBEPIICHCTBOBATh AJITOPUTMBI.

KioueBble ci10Ba: CUCTEMbl OOHApPYXEHUS U OTBEJCHMS, OECIIUIOTHOE BO3AYIIHOE CYAHO,
BEPOATHOCTb OOHAPYKEHUS, UMUTALIMOHHO MOJIETUPOBAHUE.

Jlanno K.B., Jlanmos B.B., MaptsiHoBa JI.A. HMHTAanNMOHHOE MOJeJHPOBAHHE
BO3HUKHOBEHHUSI HHTEHCHBHBIX NMOMeX /Jisl OmpeesieHHs] MapaMeTPOB OOHAPYKUTEJIA
MAaJIopa3MepPHOro poG0TOTEXHMYECKOr0 KOMILJIEKCa.

Jlnsg pemeHus 3a1ayud 0OHApY’KEHUSI CUTHAJIa MaJIOpa3MEPHOT0 OECHMJIOTHOIO BO3AYLIHOIO
CcynHa Ha ()OHE HMHTEHCHBHBIX IOMEeX pa3paboTaH MMHUTATOp (POHOBOW PpPagMO4aCTOTHOU
00CTaHOBKH, BKJIIOUAOLIUi B ce0s1 GOpMHUPOBAHNUE MOCTOSIHHBIX M MEPUOJUUYECKUX CUTHAJIOB
Ha pa3IUM4YHOM YacToTe, C PA3NIMYHBIMM BUJAMH MOAYJISLMM WU CHUTHAJIBHBIX CO3BE3JIHM.
Pa3paboranbl umuTaTOphl: pabOTHl NPUEMHUKA M TIOBOPOTHOM aHTEHHBI, NOSBIICHUS
OECIMIOTHUKA U CUTHAJa €r0 PaauoMOJieMa, IBHKEHHUs OECIMIOTHUKA U COOTBETCTBYIOIIEE
U3MEHEHUE NapaMeTpoB CHUTHala €ero Mojema. AJEKBaTHOCTb MOJENHU IpPOBEpEHa
pe3yJIbTaTaMi HaTyPHOT'O SKCIIEPUMEHTA.

KroueBble c10Ba: 0eCIMIOTHOE BO3YIIHOC CYAHO, UMHUTAlUA paAuOCUTrHaJIa, OGH&pyx(GHI/IC
paauoCurHajia Moacma, MOAYJIsInuA CUrHajia, CO3BC31UC CUTHAJIA.

MauukoBa T.E., ConoBbeBa E.E. UMuTanmoHHasi MoJeJib YNpaBJeHUs [1eliCTBUSIMH
norpy3uuka mnpu ¢opmMupoBaHum u PpacGopMUPOBAHHH ONEPANMOHHOIO IITAOEA
KOHTEIHePHOr0 TePMHHAJIA.

[IpennoxxeHa  KOMNbIOTEPU3UPOBAHHAs ~ CUCTEMBI  YIpPaBJIECHUS  TEXHOJIOTMYECKUMU
onepalusMU B 30HE XpaHEHHsS KOHTEHHEPHOro TEepPMHHANa, MOCTPOCHHAs Ha MPHHLHMIAX
paboThl TEXHOJIOIMYECKOTO aBTOMaTa. AJTrOpUTM pabOThl CHCTEMBI PEAIM30BaH aBTOMATOM
Mwuitn, TeHEepUpPYIOLIUM MOCII€A0BAaTEILHOCTH CUTHAJIOB (KOJOB), B KOTOPOH KaXKAbIi CUMBOJI
KO/la COOTBETCTBYET HEKOTOPOMY JEHCTBHIO M3 pabodero IMKJIA Ieperpyxares.
[TocpencTBOM MOCIENOBATENILHOCTH KOJUPOBAHHBIX CHMBOJIOB pealu3oBaHa (YHKIHS
yOpaBieHUsl JCHCTBUSMHU NOTPy3YMKa IPU CEJIEKTUBHOM IIOMCKE M BBIEMKE II€JIEBBIX
KOHTEHHEpOB M3 IITA0es BPeMEHHOro XpaHeHus. DyHKIUS Nepexo/10B, YCTaHABIUBAIOIIAs
3aBUCHUMOCTb BHYTPEHHEIO COCTOSHMSI aBTOMara B CJEAYIOIIMM MOMEHT BpEMEHU
OT COCTOSIHUSI BXO/]a M BHYTPEHHETO COCTOSIHUS B HACTOSIIIMI MOMEHT BPEMEHH, 3a/1aHa JBYMs
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quarpaMmamMi Iepexo/10B, MO3BOJSIOUIMMHI YE€TKO MPEICTaBUTh JIOTUKY NOBEIEHUSI 00bEKTa
YHOpaBJICHUA B OTBCT Ha YIIPABJIAIOIICC BOBHeﬁCTBHe CUCTCMBEI. HepBa;I AuarpaMma rnepexo10B
MOJIETTUPYET MOCIE0BATEIbHOCTh MEePEMENICHUI MOTpy3urKa BJOJb IMPOJOJIBHBIX PSIIOB
HlTaGGJISI, a BTOpad — BBIIIOJIHCHUC TIOCICAOBATCIBHOCTH onepaunﬁ BBICMKH I1ICJIEBbLIX
KOHTeWHepoB w3  mrabens.  Kputepmit  BbIOOpa  ONTUMANbHOM  KOJMPOBAHHOMN
MOCJICAOBATCIIbHOCTU YIHPABJIAIOMIUX CUTHAJIOB — MHWHHUMAJIIBHO BO3MOKHOC KOJUYCCTBO
NepeMeleHui Morpy34rKa BAOJIb MPOJIOJIBbHBIX PAAOB MITA0ENs (KPUTEPUN PACCTOSHUS).

KiroueBblie c10Ba: TepMHUHAJ, IPOU3BOJCTBEHHBIE IPOLIECCH, PA0OOUHIL IIMKII, TEPErPy30UHOE
000py10BaHUE, TEXHOJIIOTUYECKUN aBTOMAT, KOHTEHHED.

MapreinoBa JI.A., Pozenrays M.b. UMuTannonHoe Moae1upoBaHue padoTbl CHCTEMbI
onpeiesieHUs MECTONOJIOKEHHSI MAaJI0Pa3MEepPHOro po0OTOTEXHHYECKOr0 KOMILJIEKCa HA
jTane NpeIBapuTeIbHOr0 €€ TECTHPOBAHUS.

Jlns  mpeceueHUss HECAHKIIMOHMPOBAHHOTO TIOJIETa  Majopa3MepHOro  OEeCHHIOTHOTO
BO3JYIIHOTO CyJHAa HaJ MOPCKOM aKBaTOpHEW NpoBeleHa HMHUTALUs pPabOThl CUCTEMBI
OTpeeNiEHUs] €ro MECTOIONIOKEHHSI Pa3HOCTHO-IAIbHOMEPHBIM METOJAOM TI0 CHTHAIY,
u3nydyaeMomy ¢ ero 6oprta. Ilpm umuTanuu y4reHoO NponajaHWe CUTHANA, €r0 OTpakeHUe
u 3aryxaHue. [lomydeHbl OlEHKH MOTPEIIHOCTH OINpeNeTIeHHs] pa3HOCTH MOMEHTOB MPHUX0/1a
CUTHAJIOB Ha MYHKTHI PUEMa U MIOTPEIIHOCTHU OTMPEEICHHS MECTOIOI0KEHNS OCCITUIIOTHHKA.
Pe3ynbTaThl HATypHBIX  WCHBITAHUNA  MOATBEPAWIM  aJ€KBAaTHOCTh  HMMUTAIMOHHOTO
MOJIETTUPOBAHUSI.

KiroueBble cjioBa: MajopasMepHBIH pOOOTOTEXHHMUYECKHMH KOMIUIEKC, OeCHHIIOTHOE
BO3/YIIHOE CYJIHO, OINpEAEJICHHE MECTOINONOKEHHs, Pa3HOCTHO-JALHOMEPHBIM METOJ,
MIPOCTPAHCTBEHHO-PA3HECEHHBIE TPUEMHUKHU.

Mukaym C.B., Auaekcanapos B.I., Auaekcees A.B. Konuenuusi pa3Burus
CYAOCTPOUTEJILHOTO TNPEeINpPUATHS HA OCHOBEe MHTEerpalMy TPOM3BOJCTBEHHBIX
MPOLECCOB 0 CHCTEMHOMY KPUTEPHIO KayecTBa.

B pas3Butue cyqocTpouTeNbHBIX MPEANPHUATHI Bee O0blliee BHUMAaHKUE yAEsSeTCsl BOIIpocaM
MOHUTOPHUHIa, IPOTHO3UPOBAHUS U IU(POBU3ALIUH CIOKHBIX TEXHOJIOTHYECKUX MPOILIECCOB HA
OCHOBE OLIEHKM M aHajlu3a CUCTEMHBIX IIOKa3aTelell KayecTBa, COOTBETCTBYIOLIECH
aBTOMATHU3allMM W HWHTEIUICKTYaJbHOW MOAJEP/KKE INPHUHATHS YIPABICHYECKUX PEIICHUM.
B pasBurue sTOM mapaaurMel NpeJIOKEHAa KOHLENUUS, MOJENb M peanu3yroluid ee
IIPOrpPaMMHBIM  KOMIUIEKC MHTETPALlMA IPOU3BOJACTBEHHBIX IPOLIECCOB CTPOUTENIBCTBA
CYJIOBOT'0 3aKa3a 10 CHCTEMHOMY KPUTEPUIO KaueCTBA HA OCHOBE KBAJIMMETPUYECKOI0 aHAJIN3a
CJIO)KHOCTPYKTYHPOBAHHBIX MPOLIECCOB ¢ (OpMHUPOBaHUEM MHTEpdeiica cpebl BU3yaau3aluu
JAaHHBIX C OLIEHKOW YaCTHBIX, TPYIIIOBBIX U CUCTEMHOTO MTOKAa3aTeNs KauecTBa. JTO MO3BOJISET
MOBBICUTh Ka4eCTBO YIPAaBJICHUs MPOU3BOJACTBEHHBIMU IpOILlECCaMM 3a cUeT HHU(pOBU3ALINHY,
MOHHUTOPHHIA, POTHO3UPOBAHUS M KOHTPOJIS YCIEUIHOCTH pealu3aliy 3aKaza B TEKyIIHUH
MOMEHT BPEMEHH Ha JaTy €ro CIayu.

KiroueBble cioBa: 1udpoBu3anys Npou3BoACTBA, UHTErPaLUs TEXHOJIOTHYECKHUX MPOLIECCOB,
CUCTEMHBIN KPUTEPHUI Ka4ECTBAa, MOHUTOPUHT IIPOU3BOJICTBEHHBIX IIPOLIECCOB.
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MuxeeB M.IO., Xuaaa C. Vcnonp3oBanue O0IBITNX JAaHHBIX JIsI yCTOMYUBOTO POCTa B MOP-
CKOM MHAYCTpUH A(PHUKH: BO3MOKHOCTH U BBI3OBBI.

JlaHHO€ McceoBaHKe C aKIIEHTOM Ha PO OOJIBIINX JAaHHBIX B OOIIPEHUH YCTOMYNUBOTO PO-
CTa McCeayeT NePCIEKTUBBI U TPYIHOCTH, C KOTOPBIMU CTAJIKUBAETCS PACHIMPSAIONIAsCS MOP-
CKasi MpOMBILIUIEHHOCTh A(dpHku. B rccnenoBannn paccMaTpuBaloTCsl BaKHbIE CETMEHThI OM3-
Heca, BKIII0Yas CyI0XO0/ICTBO, TIOPTHI M He()Th U Ta3 HA KOHTHHEHTAILHOM menbde, 1 ucciemy-
eTcs MOTEHIMAJ POCTa W Pa3BUTHUS yepe3 NPUMEHEHHE MEepe/IOBbIX TEXHOJOIMH M aHaln3a
OonbIKX qaHHbIX. {15 o6ecrnieueHus: ycTOHYMBOro pocta Ou3Heca, B COOTBETCTBUU C OTYETOM,
HE00XO0IMMO pElINTh KIF0UYEBbIe IPOOIeMbl, BKIIOUask HEAOCTATOUHYIO HHPPACTPYKTYpY, IPO-
0J1eMbl 0€3011aCHOCTH U OTPAHUYEHHBIN TOCTYN K puHAHCUpOBaHUIO. OTYET 3aBepIIaeTCs pe-
KOMEHJAIMAMU 110 MOJUTUKE JUISl JIML, TPUHUMAIOLINX PEIIeHUs], U 3aMHTEPECOBAHHBIX CTO-
POH, C LIENIbI0 YIYUYIIEeHUs] KOHKYPEHTOCIIOCOOHOCTH CEKTOpa U MOAJIEP>KKH yCTOHYHUBOIO PO-
cTa.

KawueBble cjioBa: Adpuka, MOpCKass TMPOMBIIUIEHHOCTb, 3KOHOMHUYECKOE pa3BHUTHE,
0€301aCHOCTb, IKOJIOTHUECKasi YCTOWYMBOCTb, INT00AIbHAS MHTErpalys, OONIbIINE JaHHbIE

Hegoctym A.A., Paxes A.O., Ceprees E.H. UYmnciaeHHble 3KCIepUMEHTbI
B I'HJIPOAMHAMMKE CeTYATHIX KOHCTPYKIU.

CeTuaTble KOHCTPYKLMH IIUPOKO NPUMEHSIOTCA B OPYIUSX IMPOMBIIUIEHHOTO PHIOOJIOBCTBA
U CaJIKaxX aKBaKYJBTYPBI C LEIbIO 3arpakKACHUS WIH (GHIbTPALUU THAPOOHMOHTOB, IPEICTABIISIOT
co00 ’KeCTKHE MH)KEHEPHbIE COOpYKEHHs. B cTarhe paccMOTPEHO NMPUMEHEHUE YUCIEHHOTO
METOJa ISl ONpPENEICHUS TMAPOAMHAMUYECKUX XaPAaKTEPUCTHK CETYATBIX KOHCTPYKLUHU IIPU
HIOMOUIH pa3pabOTaHHOIO aBTOPAMU IIPOrpaMMHOro odecnedeHus. [IpeiokeHsl cxemaTuzanys
CceTyaTrod KOHCTPYKIMM, MaTeMaThdeckass MoJelib, OCHOBaHHas Ha au(¢epeHInaIbHBIX
YPaBHEHUSIX B 4YacTHbIX Ipou3BoaHbIX HaBbe-CTokca, pacdeTHas o0JacTh, HadalbHbIE U
IrpaHUYHbIe yciaoBUsA. Pacuer mpoBOAMIICS Ha PETYJSPHOM pacdyeTHOM CETKE II0 HEIBHOU
KOHEYHO-Pa3HOCTHOM CXEME€ € IPHMEHEHHEM METOJO0B IOKOOPAMHATHOIO DPACHICIICHHUS,
JUHEApU3ALMM HEJIIMHEHWHBIX YPaBHEHUM C TOCIHEAYIOWEH KOPPEKLMEW HEJIMHEHWHBIX
K03()(PUIIMEHTOB, PELICHUEM IMOIYYEHHBIX TPEXIHaroHAJIbHBIX CHUCTEM METOJOM IPOTOHKH.
IIpuBondaTca pe3yJsbTaThl YHUCICHHBIX JKCIIEPUMEHTOB B BHJIE KAaYECTBEHHBIX COOTBETCTBUMN
3HauUeHUH Oe3pa3sMEpPHOro [aBJICHHsS Ha IOBEPXHOCTH TpafalUsM CEporo B TPEXMEPHOM
IIPECTABICHUN JUIsl PA3JIMYHBIX CETYATHIX KOHCTPYKLINN IIPH PA3IMYHBIX yIJlaxX aTaky.

KiaroueBnle ci1oBa: ceruaras KOHCTPYKIU:, YHMCIICHHBIN OKCIICPUMCHT, THAPOAUHAMUKA.

OxtuieB M.IO., Oxtuaes I1.A., CokosioB B.B., IOcynos P.M. KoHuenuuu u TeXHOJI0THH
NMPOAKTHUBHOIO YNPABJIEHUS KU3HEHHBIM HUKJIOM CJ0KHBIX TEXHHYECKHX 00bEKTOB Ha
CYA0CTPOUTENbHOM NpeANPUSTHH.

B mHacrosimee Bpemsi KIIOYEBBIMH (aKTOPaMH Pa3BHTHS COBPEMEHHBIX IPEIIPUATHIA
CTAaHOBMUTCS MMIIOPTO3aMEILECHNE, KOMIUIEKCHAs aBTOMAaTU3alusl W WHTEJUIEKTyaIn3alus UX
NESATENIbHOCTH Ha Bcex 3rtamax jku3HeHHoro mukia (OKL[). B nmoknage mnpencraBieHb
pe3yIbTaThl Pa3pabOTKU HOBBIX MHTEIIEKTYAJIbHBIX TEXHOJIOTUN U TPOrpaMMHbIE KOMIUIEKCHI
cOopa, UHTErpaly, HHTEPIPETALIMM, BU3YyaIU3allui JaHHbIX U 3HAHUI, pealn30BaHHbIE KaK
eaAMHas OTe4YeCTBEHHass HMH(OpMaIMOHHO-aHAUTHYECKass IUIaTpopMa MPOAKTUBHOTO
ynpasneHust XKL cioxHbIX 00beKTOB. Pe3ynbTarhl BBITOJHEHHOW pabOThl IMpeICTaBICHBI
B BHJEC INPOEKTHON MJOKyMEHTallMM Ha CO3JaHHbIE M YCHEWHO (DYyHKIMOHUPYIOIIHE
B Ppa3IMUYHBIX OTpacisiXx OHKOHOMHKH P® wuHDOpMAIIMOHHO-aHATUTUYECKHE CHCTEMBI
u noATBepkaarTcs 15 mareHtamu PD Ha n3o0perenusi, 10 cBUIETETLCTBAMH O PETUCTPAITIH
IIPOrpamm.

KiroueBble ¢JI0Ba: CIOXKHBIH OOBEKT, JKU3HEHHBIN IHUKI, MPOAKTHBHOE YIIPaBJICHHE,
knOephU3nIecKre CHCTEMBI M MHTEIUIEKTyaJIbHbIe HHTEP(EHCHI.
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IMaBioB A.A., BeikoBa B.C. UmMutanuonHass mojaejb CpPeACTB O00C/IeJ0BAHUS JHA
¢ ucnoJib3oBanuem cpeacts OpenGL.

B pabore paccmarpuBaeTcss MMUTAIMOHHAs MOJENIb CpPEACTB OOCIIEIOBAaHUS  JTHA
C HCIOJb30BAHUEM BBIUUCIUTENBHBIX PECYpCOB TIpaduueckoro mpoueccopa Ha 0ase
cneun¢ukanun OpenGL, ¢ ncnoap30BaHuEM MOAYIBHOTO MPUHINIIA (POPMHUPOBAHUS MOJICIN
JNOHHOW oOcTaHOBKU. OmnuceIBaeTcsi mpouecc (OPMHPOBAHUS HCXOIHBIX JAHHBIX MOJEIH
JIOHHOW 0OCTaHOBKH C 3JIEMEHTAaMH KaK IIPUPOHOTO, TAaK M HCKYCCTBEHHOT'O IIPOUCXOXKICHHSL.
IIpuBoaurcs oOmiee omnucaHue MpolLecca MOJENUPOBAHUS TONY4YEHUS PE3ysIbTaToB
B3aMMOJICHCTBHS CPEICTB 0OCIeOBaHUS JHA C JOHHOM 00cTaHOBKOH. C IENbl0 MPOBEPKH
KOPPEKTHOCTH IpeAIaraéMoro Iojaxo/ia MPUBOAITCS pPe3yJbTaThl MOJEIUPOBAHUS PabOTHI
rujaposokaTopa OokoBoro o63opa. IlpuBeneHHble pe3ynbTaThl IMO3BOJIAIOT  CYIUThH
0 TNPUMEHUMOCTU H3JIOKEHHOI0 MOAXOAAa B 33Javax OTIAAKU aJrOpPUTMOB OOHApYKEHUS
00BEKTOB B MpoIecce MPOBEACHUS UCCIIEIOBaHUI aBTOHOMHBIM HEOOWTAaeMbIM IMOJBOJIHBIM
anmapaTtoM, a TakXe IOCTOOpPaOOTKM TMOJIYYEHHBIX JaHHBIX, OTJIAJKH aJrOpUTMOB
IUTAHUPOBAHMUSI COBMECTHOTO TIPUMEHEHHUsl CPEICTB oOOciefoBaHMUs JHA (OImpenesieHue
apaMeTpOB WX HAWIYYIIETO COBMECTHOTO ()YHKIIMOHUPOBAHUS ).

KnioueBble ciaoBa: cpeactBo o0cieqoBaHHMS [HA, JOHHAas OOCTaHOBKa, Tpaduueckoe
MIPOLIECCOPHOE YCTPOMCTBO, TUAPOIOKATOpP OOKOBOro 0030pa.

[lnorHukoB A.M., JoamatoB M.A., JleBarkoB B.B. Bompocbl HMHTAHMOHHOIO
(KOMILIIEKCHOT0) MO/IeTUPOBAHHUS CYI0CTPOUTEIbHBIX IPOU3BO/ICTB.

B crarbe mpeacTaBieH onbIT padoT B 4aCTH KOMIUIEKCHOTO M MUMUTALIMOHHOTO MOJICITUPOBAHHS
CYJOCTPOMUTEIBHBIX MPOU3BOACTB. M3noxkeHsl ocHoBHBIE pemieHust no AC «Cupuyc» 2.0,
MpeIHa3sHAuYCHHON [UIS BBIMOJHEHHWS WMHTALMOHHBIX HWCCIEOBaHUN Bepdeil U OICHKH
BBITTOJIHUMOCTH TPOU3BOACTBEHHBIX CYAOCTPOUTENBHBIX MporpaMM. OTMeUYeHbl OCHOBHBIE
(YHKIIMOHAJIFHBIE BO3MOKHOCTH CHCTEMBI M €€ KIIo4eBble ocoOeHHocTH. OmmcaHbl
BO3MOXKHOCTH Ui 3D Bu3yanmzamust pe3yjJbTaTOB HMMHUTAIMOHHOTO MOJEIHPOBAHUS.
O0603Ha4eHBI IEPCIICKTHBHBIC HATIPABICHHUS PA3BUTHS CUCTEMBI.

KiroueBble cJjioBa: aBTOMaTU3MPOBAHHAs CHCTEMa, BH3yalu3allusd, WMHUTALMOHHOE
MOJICIUPOBAaHUE, HMUTAlMOHHAs MOJAEIb, ONTHUMHU3ALUS  CTalejdbHbIX  MOIIHOCTEH,
IIPOAKTHUBHOE YIIPABICHUE, CYAOCTPOUTEIBHOE IPOU3BOJICTBO.

Ceonn A.C., bumuoB K./J., /[IBoiivenko FIO.A. MHcciaenoBanue mnapaMeTrpoB
MO/Ie/JIUPOBAHUSA JIe[IOBOT0 CONMPOTHBJICHUSI CYJ0B B KOMIIO3UTHOIN MOJeJIM JIeJIsiHOTO
MOKpPOBA.

B nanHOil paboTe TpHBENEHBI PE3yNbTAThl HCCICIOBAHUS MapaMeTpoB (PHU3UIECKOTO
MOJIETIUPOBAHUS JBW)KEHUS CyJHA B CIUIOIIHBIX JIbJAaX C HCIIOJIb30BAaHHEM KOMITO3UTHOM
MOJIEJIN JIEASTHOTO TOKPOBA, COCTABICHHOM M3 OJHOTO CJIOSl TpaHy’l cdepudeckoil hopmbl
nuameTpoM 20 MM. PaccMOTpeH NpUHIMIT MOAETUPOBAHUS IIpoLiecca pa3pyLIeHHs JEASHOTO
MOKpOBa Ha OCHOBE MeTona (yHKIMOHaAMBbHOTO mono0us. I[IpuBeneHBI pe3ylbTaThl
MOJIeTIbHBIX HcIbITaHul Jegokona np. 21900 «Cauxt-IlerepOypr» B KOMIO3UTHOM JIBJY.
Ha ocHOBe 3TuX NaHHBIX, a TakXe pPe3yJbTaTOB CTAaTHUYECKUX OMIBITOB IO pa3pylICHHUIO
1a00paTOPHOTO JbAA CHAENAHbl BBIBOJBl OTHOCHTEIBHO MPHUMEHEHHUS PAaCCMOTPEHHBIX
YCJIOBUN MOJEIUPOBAHHUS.

KiarueBble cjaoBa: JeagoBass XOOKOCTb, (bHBH‘-IGCKOC MOJCIMPOBAHUC, KOMIIO3UTHAA MOJC/Ib
JbAa, JICAOKOJL, JICAOBOC COIPOTHUBIICHUC, Q)YHKHHOHaHBHOG HOI[O6I/IC.
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Ceposa E.I'., llIknsieB /I.0. AreHTHO-OpHEHTHPOBAHHOE MOJEJIMPOBAHNE B YIIPABJICHUH
JIOTUCTHYECKMMHU NpoueccaMu B HeTAHOM 0Tpaciu.

WnrtennexryanbHas TpaHcpopmanus OuzHeca — OJHO W3 OCHOBHBIX HAampaBICHHM
KaueCTBEHHOI'O Pa3BUTUS COBPEMEHHOM JSKOHOMMKHM. AHaIM3 mpoOsieM, CBS3aHHBIX
C pa3BUTHEM TEOPUM M NPAKTHKU JIOTUCTHKH, OCOOCHHO B IOCIEIAHEE JAECATUIICTHE,
OCYIIECTBISIETCA C YYETOM IIPUMEHEHHs CHCTEMHOIO IIOAXOJAa W COBPEMEHHBIX
MHTEJUIEKTYaJIbHBIX CHUCTEM, CHCTEM pACHpPEIEICHHOTO HCKYCCTBEHHOTO WHTEJUIEKTA.
B pesynprate wHTErpanmuu B HETIHYIO OTpacib TaKUX TEXHOJOTHH UYETBEPTOM
IPOMBILIUICHHON pEBOJIOLMHU, Kak HcKyccTBeHHBIH wuHTeekT (MU), 5G, oGmaunbie
BbluncieHus, [oT u nocTtosstHHOMY pa3BuTHIO 3KocHcTeMbl MUM-npunokeHnid nmpoucxoauT
pa3BUTHE OTPACIIH, PACIIUPSAIOTCS BO3MOKHOCTU IPEANPUATUN IO BHEIAPEHUIO HHHOBALIUM.
Takue pecypchl, kak He(Th M Ta3, CBS3aHbBl C TOCYJApCTBEHHBIM pEryJUPOBAHHEM
U JKHU3HE0OecIeueHNEeM HaceJIeHUs, TI09TOMY BCE 3BEHbS JIOTUCTUYECKON LETMOYKHU JTOJIKHBI
YIOBJIETBOPATH TPEOOBAaHUAM (PPEKTUBHOTO YIIPABICHUS U 00ECTICUECHUSI BBICOKOTO YPOBHS
KOHKYPEHTOCIIOCOOHOCTU. VICKyCCTBEHHBI HMHTEIUIEKT — 3TO Ba)KHasi CTpaTernyeckas
TEXHOJIOTHS,  TO3BOJISIfOIIas ~ HE(QTAHOW  OTpacid  CBOEBPEMEHHO  pearupoBaTth
Ha IMPOMCXOASAIINE IEPEMEHBl JIOTUCTHYECKUX IIOTOKOB M OINEPAaTUBHO YINPABIATH HMHU.
OmanM w3 Hambosnee HDPQPEKTUBHBIX IyTeH pEHICHHS YIPaBJICHYECKUX  3a7ad
MHOTO(QYHKIIMOHAIbHON  JIOTUCTHKH  SIBISETCS IMPUMEHEHHE METOJ0B M  CHCTEM
UMUTALHOHHOTO MOJIEJINPOBAHUS, B IEPBYIO OUEPEIb MHOIOAT€HTHBIX CUCTEM, OTHOCSLIUXCS
K KJaccy CHUCTEM pacHpeeIEeHHOTO MCKYCCTBEHHOIo HMHTe/ulekTa. HecMoTps Ha oOumiue
UCCJIEI0BAHUM MO TEOPUH U METOJOJOTUU NMPUMEHEHHUS CHUCTEM M PAa3IMYHBIX MOJIXO0J0B
MOJICJIMPOBaHUs. B JIOTMCTHKE, IOCTOSHHO BeIETCs MOUCK Haubonee 3PQPEeKTUBHBIX
U KOPPEKTHBIX NyTed ux npumeHeHus. CTaTbsl MOCBSIIEHA PACCMOTPEHHIO BOIPOCOB,
CBA3AaHHBIX C NPUMEHEHUEM HMMUTALMOHHOIO MOJEIMPOBAaHUsA, B IEPBYI0 OYEpEIb
MHOTOAreHTHBIX CHCTEM, JJis COBEPIICHCTBOBAaHUS YMPABIECHUS JIOTUCTUYECKUMU
nporeccaMu B He(pTSAHOM oTpaciu.

KiloueBble cioBa: ympaBieHHE JOTUCTHUECKHMMH TMpoleccaMd B HE(PTSHOW oTpaciu,
CHUCTEMBI PpaCIPECIICHHOTO0 HWCKYCCTBEHHOTO WHTEIIJICKTa, AareHTHOE MOJIeMPOBaHUE,
(G POBbHIE TBOWHUKH.

Credanosnu U./1., Kynpusinos /1.0., I'anaes E.M., AnekceeB A.B., Mockajienko B.A.
IIporpaMMHBIii KOMILIEKC OLEHKH TEXHHYEeCKOl TOTOBHOCTH COeINHEHHUs KOpalJiei.

[IpencraBiieHsl pe3yabTaThl pa3paboTku B cpene Python mporpaMmHOro KomImiekca
ABTOMATHU3UPOBAHHOM OIEHKU TEXHHYECKON TOTOBHOCTU coeanHeHus kopabnei « TT-CK»
Ha OCHOBE OIIGHKH [JIs KaxXJaoro kopabOis Oosiee 150 yacTHBIX MOKas3aTeliel KadecTBa
BBITIOJTHEHUSI MEPOTIPUATHH MPEATIOX0T0BOM MOATOTOBKH U UX KOHTPOJIS MO MATHOATBHON
HIKaJieé C MOCJIEAYIOIIMM WX arperupoBaHUEM B 25 TpyNIoOBBIX U CBOJHBIM MOKa3aTelb
KauecTBa KOpaOlisg, a Jajlee — B arperupoBaHHBIN IMOKa3aTelb KayeCTBAa COCIUHCHUS
kopabneit. [lokazaHa BO3MOXHOCTh Ha Ka4eCTBEHHO HOBOM YPOBHE peEIIaTh CIOXKHYIO
OpPraHU3aIMOHHO-TEXHUYECKYI 3aJlady CHUCTEMHOH M TPAKTUYECKH OOBEKTUBHOU
KOHH‘IGCTBCHHOﬁ OIICHKH II0 peFHaMCHTHpOBaHHOﬁ CUCTEMCEC KpI/ITepI/IeB COCTOAHUS
KopaOJisi, OOOCHOBaHMS H ONTUMHU3AIMK BapUAHTOB YINPABICHYCCKUX PCIICHUN
M0 MOJITOTOBKE KaK OTACIBHOI0 KOpabJisi, TaK U COCTMHEHUsI KOpabJiel B 11eJIOM K BBIXOAY
B MODE.

KnoueBble ci10Ba: TEXHUUYECKass TI'OTOBHOCTb, COEAMHEHHE Kopalbiiell, arperupoBaHHe
IIOKa3aTesIel; ONTUMHU3ALUA PEIICHHMN.
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Taposuk O.B., Tomaxx A.I'., Kpecrbsinues A.b. Ilpumenenme MeTog0B NpPSIMOIo
NPOEKTHPOBAHNS CYI0B KaK CpeACTBa HHGOPMALIMOHHOI0 o0ecneYeHUs] HMUTAIMOHHBIX
Mojeseil MOPCKHX TPAHCTIOPTHBIX CHCTEM.

B nokmane onuceiBaeTcs BO3MOKHOCTb MHTEIPALIMM MHCTPYMEHTOB aBTOMAaTU3HPOBAHHOTO
KOHIIENTYaJIbHOIO IPOEKTUPOBAHUS CYJOB C HWMHUTALUOHHBIMU MOJEISIMH MOPCKHX
TPaHCIOPTHBIX cUcCTeM. [IpuBOAUTCS OnmmcaHMe CIEUANTU3UPOBAHHOW IPOEKTHOW MOIEIN
CyAHa JIE€JOBOTO IUIABaHUsA, CO3JAAaHHOM C IPUMEHEHUEM KOHLENIUU IPSMOro
IIPOCKTUPOBAHMSA U IO3BOJAIOIIEH MOAEIUPOBATh CYJOBYH IOBEPXHOCTb, CTPOUTH CXEMY
OOIIero pacroJIOKEHUsI, ONHCHIBAaTh T'€OMETPHIO OTCEKOB, OICHHBATh XOAKOCTb,
OCTOMYMBOCTD M MOCAAKYy IPOCKTHPYEMOIro CyjaHa. PacyeTsl B MNPOEKTHOM MOAEIHU
BBINIOJIHAIOTCS. B aBTOMAaTHYECKOM pexkuMme. Ha OcCHOBe HaTypHBIX JaHHBIX IO
CYILECTBYIOIUM TaHKepaM, razoBozaMm CIII' u yHHBepcalbHBIM CyXOTpy3aM MPOU3BOIUTCS
OLICHKA TOYHOCTH NPOTHO3UPOBAaHUS NIapaMETPOB CYZOB B CO3/IaHHBIX MPOEKTHBIX MOJEIAX.
Ha pspe mnpaktuueckux MHpPUMEpPOB IOKa3aHO, 4YTO (OPMUPOBAHME BXOJHBIX JaHHBIX
MMHATAlUOHHOM MOJENM B  TECHOM MHTEIpallUd € [PUKIAOHBIMM  CHUCTEMaMu
KOHIIENTYaJIbHOTO IPOEKTUPOBAHUS IIO3BOJISIET CYIIECTBEHHO IIOBBICUTh BAapHUAHTHOCTh
ananuza MTC.

KiroueBble cjI0Ba: WMUTAIMOHHAs MOJENb, HUGPOBON NBOWHUK, >KU3HEHHBIH IIHMKII,
KOHIIETITYaJbHOE MPOEKTUPOBAHUE, aHAIUTUYECKAsT MOJIEIh KOPITyca, OCTOMYMBOCTh, CXeMa
00IIero pacmooKeHusl.

Tonax A.I'., TapoBuk O.B., Eropos C.B. CtanaapTHble KOMIIOHEHTbI U paclIMpeHus
AJISl ONMCAHNS MOPTOBBIX ONEePALHIl B UAMHUTAIIMOHHBIX MOAeJIAX MOPCKHX TPAHCIIOPTHBIX
CHCTEM.

B crartbe mnpenctaBiieHbl HECKOIBKO CIEIUAIM3UPOBAHHBIX PEHICHHUN, pa3pabOTaHHBIX
corpyaaukamu  OOO «bropo T'mmepOopesr» ajis omucaHusi B HMUTAIMOHHBIX MOJEISAX
HETPEPBIBHBIX IPY30BbIX ONEpalnii HaJl cyaaMu B moprax. Moaynu «bydepHoe xpaHuuiie»,
«XpaHWIHIIE C TPOU3BOJIBHBIM YHCIOM TOJIKIIOYaeMBIX CTOKOB» U «llepeBaiouHbIit
KOMILIEKC» PACHIUPSIOT (YHKIIMOHAT CTAaHAAPTHBIX KOMIIOHEHTOB U3 AUTPhI MPOIECCHBIX
MMOTOKOBBIX JIMarpaMM CpEIbl HMUTAIMOHHOTO MojaenupoBanus AnylLogic. Momynb
«[1naHupoBaHuUE MEPEBAKI TIO3BOJISIET MHTETPUPOBATH B UMUTAIIMOHHYIO MOIEITh IPOLICTYPY
OTIEpPATUBHOTO TIUIAHMPOBAHUS TMpoOIlecca HA3HAYCHHUS IMEPEBAJOYHOTO KOMIUIEKCA IS
00paboTKM MPUXOASIUX CynoB. [lepeurcieHHbIe pelIeHus MPOILTH anpoOaIfi0 B MOACISIX
PEATBHBIX MOPCKHX TPAHCIIOPTHBIX CUCTEM.

KuroueBble cioBa: MMUTALMOHHOE MOJIEIMPOBAHHUE, NT€PEBaAJIKa, JJOTUCTHKA, TPAHCIOPTHBIE
CHCTEMBI.

Hlonuna E.B. KoMmnboTepHoe MoaeJHpPOBaHMEe M ONTHMH3ALUA cucTeM
NO3UIMOHMPOBAHMSA IJIABYYHMX 32aIKOPEHHBIX COOPYKEHUI.

Jlisg ocBoeHMsT pecypcoB MHpOBOIO OKe€aHa aKTHBHO MCIIOJIB3YIOTCSI IUIaBYy4YHE MOpPCKHE
3agKOpeHHble coopyxkeHus. Cuctembl ynaepKaHHs IUIaByYUX OOBEKTOB  SIBISIOTCS
OTBETCTBCHHBIMH 3JIEMEHTAMH KOHCTPYKIMH, TaK KaK OHH O0ECIeYMBalOT O€301acHOCTH
JOPOTOCTOSIINX COOPYKEHUH, JUINTENIbHOE BPeMs pabOTaIOIIUX B YCIOBUSAX OTKPBITOTO MOPSI.
Bri6op mapaMerpoB cHCTEMBbI 3asKOPEHMsI NPUBOAMT K MHOroOapaMeTpUUYEcKOl 3agaue
ontumuszaluu. B 1anHoi paboTe mpeacTaBieH alropuT™ ONTUMM3ALNN SIKOPHBIX CBSI3€H U €ro
MIPaKTUYECKOE PUMEHEHHE.

KiloueBble cJioBa: TUIaByYHE 3assKOPEHHBIC COOPYXKEHUs, TMOJIYNOrpyXKHas Tuiatdopma,
SIKOpHAs CUCTeMa yIep>KaHUs, MHOTOKpPUTEpPHAlIbHAS ONTUMU3AIINS, PEKUM BEDKUBAHMUS.

252 HKM MTMTC-2023 - SCM MEMTS-2023



ABSTRACT

Alekseev A.V., Mikhalchuk A.V., Grachev V.N., Miklush S.V. Development technology,
structure and implementation digital twin of typical object of informatization.

In the development of situational management technologies, developers are increasingly
focused on monitoring system indicators of the quality of functioning of complex technical
systems and facilities, monitoring and forecasting the situation in order to support decision-
making and robotization of situational management. In relation to the paradigm of digital twins
based on the analysis of the value of information according to the criterion of A.A. Kharkevich
and the implementation of the SPRU technology, a new definition, a typical structure and
methodology, as well as an example of the implementation of a digital twin invariable to the
specifics of informatization objects have been proposed.

Keywords: digital twin, value of information, definition, digital passport, system monitoring,
optimization of solutions.

Anciferov A.A., Dokuchaev Y.S., Berdnik P.G., Vakulina N.Y., Muravyova A.S.
Development of virtual information space on the navigation bridge of the ship.

The article presents the results of the research focused on the creation of information support
systems for decision-making processes by the ship command staff using intelligent decision
support systems. This creation is supposed to be implemented with the help of a complex of
information models based on Augmented Reality technology. This approach will increase the
validity and efficiency of decision-making by the ship command staff.

Keywords: DSS, information model, Augmented Reality.

Bobrovich V.Yu., Alekseev A.V., Antipov V.V., Musatenko R.I., Smolnikov A.V. System
management of design quality and survivability of marine facilities: theory of practice.

In the context of the digitalization of the economy, scientific research technologies and design,
the traditionally demanded and complex problem of innovation is the perfection of methods for
modeling the management of quality and efficiency of the operation of ergatic systems. The
results of systematization of the theory and practice of qualimetric management of marine
equipment objects using the example of a fishing trawler using the KSPR software complex are
presented, which allows optimizing complex organizational and technical solutions.

Keywords: synthetic qualimetry, competitive ability, system control, model quality.

Grachev V.N. Methodological aspects of digital models buildup at the control systems
design.

The article discusses the experience of the JSC «NPF «Meridian» developers, concerning the
methodology, principles, stages and methods of digital modeling, which nowadays is a
mandatory stage to solve the engineering tasks to create operational serial equipment for marine
technical facilities. Digital modeling makes it possible to avoid errors at the stages of setting up
physical samples of control systems in terms of integration at controlling the joint usage of
heterogeneous objects.

Keywords: spice model, electronic model, circuit modeling package, control system.
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Dolmatov M.A., Ryndin A.A., Devyatkov T.V. 3D visualization of simulation researches
of shipbuilding operations based on BIM models.

The article briefly presents the experience in using the results of BIM modeling in the creation
of three-dimensional visualization to present the results of simulation modeling of the processes
of functioning of shipbuilding industries.

Keywords: shipbuilding, enterprise, simulation model, visualization, simulation results, BIM-
model, software.

Dolmatov M.A., Fedotov M.V., According to the question of information support
for predictive simulation methods in assessing the feasibility of shipbuilding plant
production plans.

The article briefly discusses the issue of implementing the information interaction of the AS
«Sirius» 2.0 with one of the domestic CIS Global Marine, including a description of the
proposed method and formats of data exchange

Keywords: shipbuilding, enterprise, simulation model, CIS, integration, interface.

Dvoichenko Y.A., Kalinina N.V., Kurkin A.A. Screening effect of broken ice on waves
propagation.

The influence of broken ice on the parameters of the propagation of gravitational and ship
waves is considered. The discrepancy between the use of the superposition principle and the
real picture of the wave propagation process in the presence of broken ice on the water surface
is shown in the article. The principle of superposition consists in the addition of independent
components of the resistance of water and ice to the movement of the vessel, which is used in
existing analytical calculations. A quantitative assessment of the effect of broken ice on the
components of resistance to the movement of ships is given.

Keywords: broken ice, resistance of water and ice, ship waves, energy of waves propagation.

Kalinov MLIL., Rodionov V.A. Simulation modeling in the task of predicting the results of
using a multi-satellite system for observing marine objects.

A methodological approach is presented and the features of simulation modeling are shown
when solving the problem of predicting the results of using a multi-satellite system for
observing marine objects. The fact of different informativeness of different spacecraft of the
orbital grouping is revealed and the expediency of excluding low-informative spacecraft from
work when they fly over specific observation areas with an acceptable (insignificant) decrease
in the expected results of the system application is shown.

Keywords: simulation modeling, forecasting, multi-satellite monitoring system for marine
objects, orbital grouping, spacecraft, methodology, informativeness, activity.

Kuztensov A.L., Semionov A.D. Assessment of container terminal parameters by queuing
theory and simulation.

The problem of estimation of parameters of container ports and terminals by official
technological regulations is supposed to solve by analytical calculations. The underlying
formulae were composed on the base of the experience of exploitations of ports collected in
past century and do not reflect the change currently taken place. The demand to create Russian
national container transportation system occurred due to walking away main container lines as
a part of sanctions policy set a theoretical problem of development of new adequate and
efficient techniques for port design to form a solid base for all-nation transportation system,
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both maritime and mainland. The practical experience shows that without using the
mathematical means of simulation it is impossible to solve this problem due to its complexity
and economical risks. This paper deals with a tool that for several years already is used in design
of national sea ports.

Keywords: container port, technological design, simulation.

Lantsov K.B., Lantsov V.V., Martynova L.A. Simulation model for evaluating the
effectiveness of a system for protecting a moving object from small-sized robotic systems.

A simulation model of the functioning of the system for diversion from the route of one of the
elements of the marine robotic system, a small-sized unmanned aircraft, has been developed.
The simulation model includes modeling the movement of the protected object and the drone,
its detection and removal from the route. An estimate of the influence of the drone speed and
external conditions on the efficiency of its removal from a moving object is obtained. The
results of the simulation allow you to choose the location of the detection tools and improve the
algorithms.

Keywords: detection and diversion systems, unmanned aerial vehicle, detection probability,
simulation.

Lantsov K.B., Lantsov V.V., Martynova L.A. Simulation modeling of the occurrence of
intense interference to determine the parameters of the detector of a small-sized robotic
complex.

To solve the problem of detecting a signal of a small-sized unmanned aircraft vehicle the
background of intense interference, a simulator of the background radio frequency environment
was developed, which includes the formation of constant and periodic signals at different
frequencies, with different types of modulation and constellations. Simulators have been
developed: the operation of the receiver and rotary antenna, the appearance of the drone and
the signal of its radio modem, the movement of the drone and the corresponding change in the
parameters of the signal of its modem. The adequacy of the model was verified by the results
of a natural experiment.

Keywords: unmanned aerial vehicle, radio signal simulation, modem radio signal detection,
signal modulation, signal constellation.

Malikova T.E., Soloveva E.E. Simulation model for controlling loader actions at
formation and unloading of the operational stack of a container terminal.

A computerized control system for technological operations in the storage area of a container
terminal based on the principles of a technological machine operation is proposed. The system
operation algorithm is implemented by the Mealy automaton generating sequences of signals
(codes) where each code symbol corresponds to some action of the reloader's operation cycle. By
means of a sequence of coded symbols the function of controlling the actions of the loader during
the selective search and picking up of the definite containers from the temporary storage stack is
implemented. The transition function which establishes the dependence of the internal state of the
automaton at the next moment of time on the input state and the internal state at the present moment
of time is set by two diagrams of transitions allowing us to suppose the logic of the control object
behavior in response to the control action of the system. The first diagram of transitions models the
sequence of movements of the loader along the longitudinal rows of the stack, and the second
diagram shows the sequential operations for picking up the target containers from the stack. The
criteria for selecting the optimal coded sequence of control signals is the minimum possible number
of loader movements along the longitudinal rows of the stack (distance criteria).
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Keywords: terminal, production processes, operation cycle, cargo handling gear, technological
automaton, container.

Martynova L.A., Rozengauz M.B. Simulation modeling of the operation of the system for
determining the location of a small-sized robotic complex.

To prevent the unauthorized flight of a small-sized unmanned aerial vehicle over the sea area,
an imitation of the operation of the system for determining its location by the difference-range
method based on a signal emitted from its board was carried out. The simulation takes into
account the loss of the signal, its reflection and attenuation. Estimates of the error in
determining the difference in the moments of arrival of signals at the points of reception and
the error in determining the location of the drone are obtained. The results of field tests
confirmed the adequacy of simulation modeling.

Keywords: small-sized robotic complex, unmanned aerial vehicle, location determination,
difference-range method, spatially separated receivers.

Mikheev M.Y., Helal S. Harnessing big data for sustainable growth in Africa's maritime
industry: opportunities and challenges.

With an emphasis on the function of big data in encouraging sustainable growth, this research
examines the prospects and difficulties facing Africa's expanding marine industry. The im-
portant segments of the business are examined in the research, including shipping, ports, and
offshore oil and gas, and the potential for growth and development through the application of
cutting-edge technology and Big Data analysis is examined. For the business to have sustaina-
ble growth, key issues including insufficient infrastructure, security issues, and restricted access
to finance must be solved, according to the report. The report ends with policy suggestions for
decision-makers and stakeholders to improve the competitiveness of the sector and support sus-
tainable growth.

Keywords: Africa, maritime industry, economic development, security, environmental sustain-
ability, global integration, Big Data.

Miklush S.V., Alexandrov V.L., Alekseev A.V. The concept of development of a
shipbuilding enterprise based on the integration of production processes according to the
system quality criterion.

In the development of shipbuilding enterprises, more and more attention is paid to the issues of
monitoring, forecasting and digitalization of complex technological processes based on the
assessment and analysis of quality system indicators, appropriate automation and intellectual
support for managerial decision-making. In the development of this paradigm, a concept, a
model and a software package implementing it for the integration of production processes for
the construction of a ship order according to a system quality criterion based on a qualimetric
analysis of complex structured processes with the formation of a data visualization interface
with an assessment of private, group and system quality indicators are proposed. This makes it
possible to improve the quality of production process management through digitalization,
monitoring, forecasting and control of the success of the implementation of the order at the
current time on the date of its delivery.

Keywords: digitalization of production, integration of technological processes, system quality
criterion, monitoring of production processes.
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Nedostup A.A., Razhev A.O., Sergeev E.I. Numerical experiments in the hydrodynamics
of netting structures.

Mesh structures are widely used in industrial fishing gear and aquaculture cages to enclose or
filter hydrobionts; they are rigid engineering structures. The article considers the use of a
numerical method for determining the hydrodynamic characteristics of mesh structures using
the software developed by the authors. Schematization of the mesh construction, mathematical
model based on Navier-Stokes partial differential equations, computational domain, initial and
boundary conditions are proposed. The calculation was carried out on a regular computational
grid according to an implicit finite-difference scheme using the methods of coordinate-wise
splitting, linearization of nonlinear equations with subsequent correction of nonlinear
coefficients, and solution of the obtained tridiagonal systems by the sweep method. The results
of numerical experiments are presented in the form of visualization of pressure on the surface
of various mesh structures at various angles of attack.

Keywords: mesh structure, numerical experiment, hydrodynamics.

Okhtilev M.Yu., Okhtilev P.A., Sokolov B.V., Yusupov R.M. Concepts and technologies
of proactive life cycle control of complex technical objects at a shipbuilding enterprise.

Currently, import substitution, integrated automation and intellectualization of their activities
at all stages of the life cycle are becoming key factors in the development of modern enterprises.
The report presents the results of the development of new intelligent technologies and software
complexes for the collection, integration, interpretation, visualization of data and knowledge,
implemented as a single domestic information and analytical platform for proactive
management of complex objects housing and communal services. The results of the work
performed are presented in the form of project documentation for information and analytical
systems created and successfully functioning in various sectors of the economy of the Russian
Federation and are confirmed by 15 patents of the Russian Federation for inventions,
10 certificates of registration of programs.

Keywords: complex object, life cycle, proactive control, cyber-physical systems and intelligent
interfaces.

Pavlov A.A., Bykova V.S. Simulation model for seabed inspection tools using OpenGL
tools.

The paper considers a simulation model of seabed inspection tools using the computing
resources of a graphics processor based on the OpenGL specification, using the modular
principle of forming a model of the seabed environment. The process of forming the initial data
of the seabed environment model with elements of both natural and artificial origin is described.
A general description of the modeling process for obtaining the results of the interaction of the
seabed inspection tools with the seabed environment is given. In order to verify the correctness
of the proposed approach, the results of modeling the operation of the side-scan sonar are
presented. The results presented make it possible to judge the applicability of the approach
outlined in the tasks of debugging object detection algorithms in the process of conducting
research by an autonomous uninhabited underwater vehicle, as well as post-processing the
received data, debugging algorithms for planning the joint use of seabed inspection tools
(determining the parameters of their best joint functioning).

Keywords: seabed inspection tool, seabed environment, graphics processing unit, side-scan
sonar.
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Plotnikov A.M., Dolmatov M.A., Devyatkov V.V. Issues of simulation (complex) modeling
of shipbuilding productions.

The article presents the experience of work in terms of complex and simulation modeling of
shipbuilding industries. The main solutions for AS «Sirius» 2.0, designed to carry out
simulation studies of shipyards and assess the feasibility of production shipbuilding programs,
are outlined. The main functionality of the system and its key features are noted. The
possibilities for 3D visualization of simulation results are described. Perspective directions of
development of the system are indicated.

Keywords: automated system, visualization, simulation modeling, model, slipway capacity
optimization, proactive control, shipbuilding industry..

Sebin A.S., Blinov K.D., Dvoichenko Y.A. Investigation of the parameters of modeling the
ice resistance of ships in a composite model of the ice cover.

This paper shows the results of a study of the parameters of physical modeling of ship
movement in level ice using a composite model of the ice cover composed of a single layer of
spherical granules with a diameter of 20 mm. The principle of modeling the process of ice cover
destruction based on the method of functional similarity is considered. The results of model
tests of the icebreaker “Saint-Petersburg” class 21900 in composite ice are presented. Based on
these data, as well as the results of static experiments on the destruction of laboratory ice,
conclusions are drawn regarding the application of the considered modeling conditions.

Keywords: ice propulsion, physical modeling, composite model of ice, GP-ice, icebreaker, ice
resistance, functional similarity.

Serova E.G., Shklyaev D.O. Agent-oriented modeling in the management of logistics
processes in the oil industry.

Intelligent business transformation — one of the main directions of qualitative development within
modern economy. The analysis of the problems associated with the progressing of the theory and
practice of logistics, especially in the last decade, is carried out taking into account the application
of a systems approach and modern intelligent systems, distributed artificial intelligence systems. As
aresult of the 4th industrial revolution technologies integration into the oil industry, such as artificial
intelligence (Al), 5G, cloud computing, 0T, and the constant development of the eco-system of Al
applications, it is going the evolving of the industry and expanding business opportunities for
innovation. Resources such as oil and gas are associated with government regulation and life
support of the population, so all the supply chain links must meet the requirements of effective
management and ensuring a high level of competitiveness. Artificial intelligence is an important
strategic technology that allows the oil industry to respond promptly to ongoing changes in logistics
flows and efficiently manage them. One of the most effective ways to solve managerial problems
of multifunctional logistics is application of methods and systems of modeling, first of all, multi-
agent systems, belonging to the class of distributed artificial intelligence systems. Despite the
abundance of researches on the theory and methodology application of different modeling
approaches and systems in logistics, the most effective and correct ways of their application are
constantly being searched. The article is devoted to the consideration of issues related to the
application of simulation in the oil industry, in particular, agent-based modeling.

Keywords: management of logistics processes in the oil industry, distributed artificial
intelligence systems, agent-based modeling, digital twins.

258 HKM MTMTC-2023 - SCM MEMTS-2023



Stefanovich I.D., Gadaev E.M., Kupriyanov D.O., Alekseev A.V., Moskalenko V.A.
Software package for assessing the technical readiness of ship connections for going to
sea.

The results of the development in the Python environment of a software package for the
automated assessment of the technical readiness of the TG-SK ship formation based on
the assessment for each ship of more than 150 private indicators of the quality of the pre-
launch preparation activities and their control on a five-point scale, followed by their
aggregation into 25 group and a summary indicator of the quality of the ship, and then
into an aggregated indicator of the quality of the connection of ships. The possibility is
shown at a qualitatively new level to solve the complex organizational and technical
problem of a systematic and practically objective quantitative assessment according to a
regulated system of criteria for the state of the ship, substantiation and optimization of
management decision options for the preparation of both a separate ship and a connection
of ships in in general to the exit to the sea.

Keywords: technical readiness; ship connections; aggregation of indicators; optimization of
solutions.

Tarovik O.V., Topaj A.G., Krestyantsev A.B. Methods of direct vessel design as an
information support tool for simulation models of marine transport systems.

Paper describes the prospects of integrating computer-aided conceptual ship design approaches
with simulation models of marine transport systems. The specialized design model of an ice-
going vessel, developed using the concept of direct design is described. It allows modeling the
ship's hull surface, generating the general arrangement, describing the internal geometry of
cargo holds, evaluating the propulsion, stability and trim of the ship. On the basis of actual data
on existing oil tankers, LNG carriers and general cargo ships, the accuracy of predicting vessel
parameters in the developed design models was assessed. A number of practical examples show
that the formation of the input data of the simulation model in close integration with the applied
systems of conceptual design can significantly increase the variability of the analysis of the
marine transport systems.

Keywords: simulation model, digital twin, life cycle, conceptual ship design, analytical hull
model, stability, general layout.

Topaj A.G., Tarovik O.V., Egorov S.V. Standard components and extensions for
describing harbor operations in simulation models of maritime transportation systems.

The article presents several specialized solutions developed by authors for describing
continuous cargo operations on ships in ports. The modules «Buffer storage», «Storage with an
arbitrary number of connected sinks» and «Transshipment complex» expand the functionality
of standard components from the palettes of process and flow diagrams of the AnyLogic
simulation environment. The «Transshipment planning» module allows integrating into the
simulation model the procedure for operational planning of the process of assigning a
transshipment complex for processing incoming ships. The listed solutions have been used and
approved in various models of real maritime transport systems.

Keywords: simulation modeling, transshipment, logistics, transportation systems.
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Shonina E.V. Computer simulation and optimization for positioning systems of floating
anchored structures.

Floating offshore anchored structures are used for the development of the resources of the
World Ocean. Mooring systems of floating structures are critical structural elements, as they
ensure the safety of expensive structures that operate for a long time in the open sea. The choice
of parameters for the mooring system leads to a multi-parameter optimization problem. This
paper presents an optimization algorithm for anchor lines and its practical application.

Keywords: floating anchored structures, semi-submersible platform, mooring system, multi-
objective optimization, survival mode.

Zakharkin D.V. Russian Software for Virtual Prototyping in Industry.

The report considers modern Russian software products for virtual prototyping in the industry
using the VR Concept product as an example. It describes the main features and benefits of the
domestic VR Concept software, as well as provides examples of its application in various
industries. The use of virtual prototypes reduces the time and cost of designing and testing new
products, as well as improving their quality and reliability. Particular attention is paid to the
analysis of the prospects for the development of the virtual prototyping market in Russia.

Keywords: VR, virtual prototyping, Russian industry, VR Concept, mechanical engineering,
VR technologies.

Zakharov V.V., Sokolov B.V., Ushakov V.A. Special model-algorithmic support for the
information processes planning in the interaction of the grouping of mobile marine
objects.

The report presents a solution to the problem of program management (planning) of information
processes occurring during the interaction of a grouping of marine mobile objects. In general,
information processes include the processes of receiving information about controlled objects
by mobile objects, its preliminary and secondary processing, storage (if it is not possible to
transfer it to end users), as well as the processes of transmitting and receiving information to
end users. The purpose of solving the problem under consideration is to increase the efficiency
and quality of control of these information processes in the interests of ensuring timely and
informed decision-making on the condition of controlled objects. The report provides a general
formal statement of the problem under study, its decomposition and solution using combined
models and algorithms based on the theory of optimal control and operations research. An
example of the solution of the problem under consideration is given.

Keywords: mobile marine objects, information processes, static and dynamic models,
decomposition and coordination.
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