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YBa:xxaemble KoJ1JIeT'H, JaMbl B Tocoaa!l

Ceroguss AO «lleHTp TEXHOJOTMU CYIJOCTPOEHHUS U CyIOpeMOHTa» M MHCTUTYT
Nudopmatukn u aBromatmsanmu PAH mnpoBomsar YUerBepTyro MeEXKIYHAPOIHYIO HAy4HO-
NPaKTUYEeCKyl0 KOH(pepeHIHIo «VMHUTAlMOHHOE U KOMIUIEKCHOE MOJEIMPOBAHUE MOPCKON
TEXHUKH U MOPCKHUX TpaHCIOPTHBIX cucteM» (MKM MTMTC-2017).

Temartuka KOH(EepeHIIMM TMOCBAILIEHA BCECTOPOHHEMY aHAJIMU3y COBPEMEHHOTO
COCTOSIHMSI M NEPCIEKTUB PA3BUTUSI TEOPUU U MHCTPYMEHTAIBHBIX CPEACTB UMUTALMOHHOTO
MOJICJIMPOBAaHUS TPOU3BOACTBEHHBIX U TEXHOJIOTMYECKUX IPOLIECCOB, MMHUTALUOHHOMY
MOJICJINPOBAHUIO MOPCKHUX TPAHCIIOPTHBIX CUCTEM, MOPCKUM I'PY30IIEPEBO3KAM U JIOTHUCTHKE,
KOMIIBIOTEPHBIM CUCTEMaM OOYUEHHUS U TPEHAKEPOB.

[loMmuMO HOBBIX HAy4yHBIX pE3Yy/lbTAaTOB, CBS3aHHBIX C pELIEHUEM 3a7ay
UMUTAIIMOHHOTO MOJICIMPOBAHMSI B PA3IUYHBIX MPEIMETHBIX O0JacTAX, B MarepHualiax
KOH(EpPEHIIMA OTPAKEH OMNBIT IPAKTUYECKOTO TPUMEHEHUS MaTEeMaTHYECKOro armapara
MMUTALMOHHOI'O MOJAEIMPOBAHUS B KOHKPETHBIX IPOrPAMMHBIX CUCTEMAX.

B pamkax xoH(epeHIInn HaM MPeIOCTaBIsSETCS BO3MOXKHOCTh OOCYIUTh C KOJIJIETaMu
W3 pa3HbIX CTPaH W pPa3HbIX OpraHu3alyid IOCIEAHUE JOCTUKEHUS POCCUUCKONM U
3apyOeXHOW Hayku B 00JacTu peuieHus 3aJad HMHUTALMOHHOTO MOJEIUPOBAHUS U
NPUMEHEHHS MX B HAYYHBIX MCCIICAOBAHMIX M MOPCKOH TeXHUKe. MBI HajgeeMcs, 4To pabora
KoH(pepeHIIMH OyaeT CHocoOCTBOBAaTh YKPEIJICHUIO COTPYJHHUYECTBA OTEUECTBEHHBIX U
3apyOeKHBIX MTAPTHEPOB, a TAKXKE YCTAHOBICHHIO HOBBIX HAyYHBIX U JIEJIOBBIX CBSI3EH.

Xouercs mnobnarogaputh Hammx koiuier u3  HII «HanmonaneHoe oOmiecTBo
MMUTAIMOHHOTO MOJIETUPOBAaHUS» 32 UX aKTUBHOE COJICHCTBUE B MOJTOTOBKE U MPOBEICHUU
JTAaHHOM KOH(epeHIUH.

MpI mosaraeM, 4To 3Ta BcTpeda OyneT /i Bac mamsaTHOM M NpUATHOM, MOCKOJIBKY
npousoiaer B Cankr-IletepOypre, o1HOM W3 KpacUBEHIIMX TOPOAOB MUDA, LIEHTPE HAYKH,
BBICOKMX TEXHOJIOTUH U KYJIBTYpHI.

VYcnexoB B paboTe BceM yyacTHUKaM!

I'enepanbubiit gupextop AO «ITCCx» M. B. AnekcanipoB

Hupexrop CIIMMPAH P. M. IOcynos

[Ipesuaent JlaTBuiickoro oo6miecTBa
MMHTAIIMOHHOTO MOJICITMPOBAHUS,
akanemuk JlarBuiickoii AH 10. A. MepkypneB
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PE®EPATHI

AnexcanapoB Baagumvup JleonnaoBuu, AjsiekceeB AHatosmii Biaagumuposny, [oasstHu4ko
Buktop BuxkropoBnu, Xonan Cepreii Biaagumuposuu. IIpodiema opraHu3anuoHHO-
TEeXHHYE€CKOIr0 MOHUTOPHHIA, IPOrHO3UPOBAHUSA M YIIPABJICHUS KU3HEHHBIM HIMKJIOM.

Bremonnen anamu3 u chopMynupoBaHAa ~akTyalbHas mpoOiemMa  OpraHu3allOHHO-
TEXHUYECKOIO0 MOHMTOPHHIA, IIPOTHO3UPOBAHMS U YIIPABIICHUS KU3HEHHBIM LIMKJIOM COBpE-
MEHHBIX MOPCKHX 3PTaTHUYECKUX CHUCTEM OOBEKTOB MOPCKOH TEXHUKH M MOPCKOW HH(pa-
CTpyKTypbl. Ha ocHOBe pa3zpaboTaHHON TEXHOJIOTMU KBAIMMETPUYECKOTO OLICHUBAHUS U MH-
(opMaLMOHHON MOJIEPIKKH MPUHATHS YIPABICHUECKUX PEHICHUH PYKOBOIUTEISIMH Pa3iny-
HBIX YpOBHEH U crienuanu3anuu 000CHOBaHbI TpeOOBaHUS, IPEAJIOKEHA CTPYKTYpa, IPUHIIH-
bl peaN3allii U OCHOBHBIE AITOPUTMBI ()YHKIIMOHUPOBAHUS CIIEIUAIN3UPOBAHHON CHCTe-
Mbl OpPraHHU3aLMOHHO-TEXHUYECKOIO MOHUTOPUHIA, NMPOTHO3UPOBAHUSA U YNPABICHUS KU3-
HEHHBIM LIMKJIOM IPOAYKLIHMH HOMEHKIAaTypbl TexHudeckoro nenrpa AO «Anmupanteiickue
Bepdu». IIpuBeneHs! pe3ynbTaThl U 0000IIEH ONBIT IOCTABKH, a/laliTAllii, OCBOCHHUS U BBOJA
B DKCIUIyaTalI0 IIPOrPaMMHO-AIIAPaTHOIO KOMIUIEKCA, PEAM3YIOLET0 AJAHHYIO aJalTHPO-
BaHHYIO TeXHOJIOrH0. CHUCTeMaTH3UPOBAaHbI MPEUIOKEHUS M0 HMIMPOKOMACIITAOHOMY BHEJ-
PEHHIO HOBOM TEXHOJIOTMM M MOBBIIIECHUIO KA4eCTBA OPraHU3AlMOHHO-TEXHUYECKOTO YIIPaB-
JICHUS KU3HEHHBIM LIUKJIOM CJIOKHBIX CHCTEM.

KiaioueBble cjioBa: 00OBLEKTEI MOpCKOI>'I TCXHUKH, KAYCCTBO YIIPABJICHHA, OPraHU3alIMOHHO-
TEXHUYCCKUU MOHUTOPUHT, YIIPABJIICHHUC ) XKU3HCHHBIM ITUKJIOM.

AnekceeB AHarosmii Biaguvmposny, Mycarenko Poman MBanoBr4. OneHka KOHKYPEHTHOH
CIOCOOHOCTH PUCK-OPMEHTHPOBAHHBIX TEXHOJIOTHI 00bEKTOB MOPCKOM TEXHUKH.

B ycnoBHSX WHTEHCHUBHOTO Pa3BUTHS PHUCK-OPHEHTUPOBAHHBIX TEXHOJIOTUH OOecreyeHus
0€30MacHOCTH MOTEHIIMAIBHO OMACHBIX 00BEKTOB MOPCKON TEXHUKHA 0COOOT0 BHUMAaHHUSA 3a-
CIIY’)KMBAIOT METOJIbI M TEXHOJOTHH OLIEHKH MX KOHKYPEHTHOH crmocoOHocTu. Paccmorpen
OJIMH M3 METOIUYECKUX TOJXOJI0B M MPUBEICH MPUMEP KOJUYECTBEHHON OIICHKHU IISITH pa3-
HOPOJIHBIX BapUAHTOB KOMITJIEKCHBIX TEXHOJOTUYECKHUX PEIIeHH 00BEKTOB MOPCKON TEXHU-
KM KJ1acca «JIeoKoIb» ¢ UCIOIh30BaHUEM TapMOHMYECKOTO ajJrOpUTMa CKaIspU3allui BEK-
TOPHBIX KPUTEPUEB B MHTEpPECaxX OIEHKH WX KOHKYPEHTHOW CIOCOOHOCTH W TMOKa3aHa Mep-
CHEKTUBHOCTH JIM3€NIb-3JIEKTPUUECKUX JeA0K0I0B T «Mnba Mypomen».

KiroueBble c10Ba: pUCK-OPUEHTUPOBAHHBIE TEXHOJIOTUHU, CUCTEMHBIN aHAINU3 U CUHTE3, UH-
TCIUICKTyaJIn3allusaA CUCTEM YIIPABJICHHA, FapMOHI/I‘—IeCKI/Iﬁ AJITOPUTM OLICHKHU Ka4dy€CTBa, KOH-
KYpEHTHasi CHOCOOHOCTb.

AuekceeB AHatouanii Bragumuposud, ConoBbes Cepreii HuxosaeBnu, MockaneHko
Bacnimii Anexcanaposny, Cyc I'epman HukosaeBuu, Ymakosa Haranbs IlerpoBHa,
Karanckmnit Muxaun AJjiekcanapoBuy. MOHUTOPHUHI NpoueccoB U MHpopMauMoOHHAs
NoAJepKKa odecrevyeHus1 0€30I1aCHOCTH 00bEKTOB MOPCKOM TEXHHKH.

OGecnieyeHne 6€30MaCHOCTH AKCIUTyaTaIlH, JJOKAIU3AIMN aBApUMHBIX CUTYaIlMi U aBapui, a
Takxke 00pb0a 3a JKUBYyUeCTh 00BEKTOB MOPCKON TEXHHKH B COBPEMEHHBIX YCIOBHIX Xapak-
TEPU3YETCS MHTEHCHBHO Pa3BUBAIOIIMMUCS CUCTEMaMH aBTOMAaTHU3UPOBAHHOTO YIIPaBJICHUS
Ha OCHOBE HOBBIX TEXHOJIOTUH MOHMTOPUHIA, HHPOPMALMOHHO-aHATUTUYECKON U MHTEIUIeK-
TyaJIbHOW MOJAEPKKHU MPUHATHUS PELICHUN CYAOBOINUTENEH. DTO NO3BOISAET MUHUMHA3UPOBATH
HEraTUBHOE BJIMSHUE CYOBEKTHBHBIX (haKTOPOB IEpcoHaia. B craThe mpeAcTaBiIeH OAUH U3
pPEAIM30BAHHBIX M NEPCIEKTUBHBIX BAPUAHTOB TEXHOJOTMU aBTOMAaTHYECKOM OLCHKH M MO-
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HUTOpPHHI'Aa arpE€rupoOBaHHBIX roka3aTejieil KauecTBa. I/IHBapI/IaHTHOCTB I[aHHOﬁ TCXHOJIOTHHU K
cneumbmce pemacMbIX 3aa4 MO3BOJIACT PCKOMCHI0OBATH e€ K HHTCrpalliv B CYHICCTBYIOIIUC
ABTOMATH3WPOBAHHBIC pa6oqI/Ie MECTa OIIEpaToOpOB CUCTEM YIIPABJIICHUIA 6630HaCHOCTBIO, JI0-
KaJln3alun aBapI/Iﬁ u 60pB6BI 34 JXUBYYCCTh 00BEKTOB Pa3JIMIHOIr0O Ha3HAYCHUA.

KiroueBble cjioBa: 00BEKTHI MOPCKOM TEXHHMKH, TEXHOJOTHMH OOecreueHus: 0e30MMacHOCTH,
nH(OpPMAIIMOHHAS TOJIEPKKA, WHTEIUICKTyallu3alus CUCTEM YIPABICHUS, YEIOBEYCCKUI
(dakTop, OMMOKHK YIpaBICHUS, arperUpOBAaHHBIA MOKA3aTe)Ib Ka4yecTBa, KOHKYPEHTHAs CIIO-
cOOHOCTB.

booposuu Buagumup IOpbeBuu, AJiekceeB AHatomii BiaagumupoBu4, AHTHIIOB
Bacwmii BacuiabeBnd, CMoJIbHUKOB AJsiekcanap BacuiabeBuu. CucreMHBbI aHaau3
KOHKYPEHTHOW CIHOCOOHOCTH ¥ TEPCHeKTUBHOCTH PAa3BUTHA O00bEKTOB MOPCKOH

HHPPACTPYKTYPHI.

Ha ocHoBe aHaiu3a BapuaHTOB peanu3aluy 0000IIEHHOI0 MET0/1a KBAIMMETPHUUECKOro aHa-
n3a GaKTOPOB Pa3BUTHSI PACCMOTPEHBI BOIIPOCHI ONTHMU3ALUHU YIIPABICHHUS PAa3BUTHEM 00b-
€KTOB MOPCKOH HMH(PACTPYKTYPHI 110 KPUTEPHIO OOECIEeUeHHUs U MaKCUMM3ALUU UX KOHKY-
PEHTHOM CITOCOOHOCTHU M TMIEPCIIEKTUBHOCTU Pa3BUTHA. B OCHOBY (hyHKIHOHAIA ONITUMH3AIHN
IIOJIO’KEHBI MOJIMMOJICNIbHBIE KBAIMMETPUYECKHUE OLEHKH CKaISpU3alMH BEKTOPHOI'O KpuUTe-
pHsl KauecTBa 0OOBEKTOB MOPCKOM TEXHHMKH M MOpckoil mH(pactpykrypel (OMTHN). Tlpume-
HUTEJIBHO K PEAIbHBIM YCJIOBHUSM OLIEHKU Pa3BUTHUS OAHOTO U3 JUIMPYIOIIUX B CTPAaHE aKIU-
OHEpHBIX o0uIecTB B o0nacTu aBTroMaTu3auuu kputuueckux OMTU npencraBieHbl pe3yib-
TaThl aHAINM3a TEHJCHLUMN U ONTHUMM3ALHUU €0 Pa3BUTHUA C YUETOM IIMPOKOIO CHEKTpa BHYT-
pPEHHUX M BHEITHHX (hakTopoB. [IpemnoskeHHass METOI0JIOTHSI ONITUMHU3AINH YIIPABJICHUS pa3-
ButueM OMTMU no3BosnsieT nepexouTh OT KOJIMYECTBEHHBIX OLIEHOK MX KadecTBa (PYHKIHO-
HUPOBAHHUA K OLIEHKaM NEPCIEKTUBHOCTH MX Pa3BUTHUS U KOHKYPEHTHOM CIIOCOOHOCTHU C CO-
OTBETCTBYIOIIIIM MOHUTOPUHIOM U ONTUMHU3ALMEN YIIPABIEHYECKUX PEIICHUH.

KiroueBble ci1oBa: 00BEKTHl MOPCKOM TEXHUKHM U MOPCKOH HMHQPACTPYKTYpbI, CUCTEMHBIN
aHayin3 (aKkTOPOB M TEHJEHUUN Pa3BUTHS, BHYTPEHHHE U BHELIHUE (PAKTOPbI pa3BUTHS, OI-
TUMU3AIMs YIPABIECHUS pa3BUTHEM, OOOOIIEHHBIH METO/ KBAIMMETPUUECKOT0 aHAIN3a pas-
BUTUS.

BoponoB Buktop BuranbeBun4, bormanos Asexkcanap AnexceeBud, Poxxun Kupuia
IOpbeBnu Cucrema aBTOMATH3MPOBAHHOIO NMPOEKTUPOBAHUS KOPa0Jiell KAaK HHCTPYMEHT
YIPABJCHUIO PUCKAMH JJIs1 310POBbS YWICHOB JKHIIAKA.

OmnbIT 3KCITyaTaluu Kopadsield CBUIETENIbCTBYET O CYIIECTBOBAaHUU IPOOJIEM, CBSA3AHHBIX C
UX JKU3HENPUTOAHOCTBIO. IIpUuMHON 3TO sABJIAETCS OTCYTCTBHE MEXAHU3Ma ONTHUMU3ALUU
MPOEKTHBIX PEIICHUH, MO3BOJISIONIErO MPOrHO3UPOBaTh 3PHEKTUBHOCTh KOpaldiisd, KaK 3pro-
TUYECKOI CHCTEMBI, Uepe3 OLEHKY HaJEXHOCTH MOACUCTEMBI «OKUIIaXK». AJanTanus anpoou-
POBaHHOW B JPYrHMX OTpacisX METOJOJOIMH IMPOTrHO3a MPO(EeCCHOHAIBHOIO pUCKa JUIsl 3/10-
POBbS YeJIOBEKa MO3BOJIUT 00ECTIeYUTh MOMCK Hanbosee MpUeMIeMoro oouka Kopabis mpu
WCIIOJIb30BAaHUH ABTOMATU3UPOBAHHBIX CHUCTEM YIIPABIIEHHUs, B COCTAB KOTOPBIX IIPEIIAracTcs
BKJIIOUEHUE «ABTOMATU3UPOBAHHON CHCTEMBI OLIEHKH M IPOTHO3UPOBAHMS PUCKA IS 310pO-
Bbsl WIICHOB DKUITAKEN».

JoamaroB Muxania AHatoubesnd, I'anannn IOpuii Anexcanaposuy, Kosinos Buranmii
Anexkcanaposu4, Tromenues I'puropuii Asexkcanaposuy. KoMiuiekcHbIl moaxoa K
aHaJM3y NMPOEKTOB KOPaldeIbHOM apMaTyphbl HA OCHOBE 3JIEKTPOHHOI0 IPrOHOMHYECKOI0
aHAJIN3a B Cpelle BUPTYaJbHOH peajJbHOCTH.
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B cTrathe paccMOTpEH ONBIT KOMIUIEKCHOTO NMPUMEHEHHUS CPEJICTB JEKTPOHHOTO dPrOHOMHU-
YECKOT'0 aHaju3a U CpeAbl BUPTYAIbHOU PEAbHOCTH MPHU MPOBEPKE COOTBETCTBUS MPOCKTH-
pyemoii KopabeapHOl apMaTypbl 00IIMM 3PrOHOMUYECKHM TpeboBanus Ha 6ase LlenTpa Bup-
TyanbHbIX ucciaenoBanuiit AO «[{TCCy».

HoamatoB Muxauni AnaronbeBud, [LnoTaukoB Asnexkcanap Muxaitiosuy, CoxkosoB bopuc
Baapumuposuy, bypakos Bagum BurtaabeBunu, IlaBinos Asnexkcanap HukosnaeBuu.
CucreMa KOMIIEKCHOTO MOJACJHPOBAHHS M ONTHMH3ALHMM IOKa3aTeJded KadecTBa
MOJEPHHU3ALUHN CYIOCTPOUTEJbHOI0 NPEANPUATHS.

B noxmane mpencraBiieHa OpUTMHANIBHAS MHTEPIPETALUs MPOLIECCOB MOJACPHU3ALMU CYIO-
CTPOUTEIIBHOIO MPEAIPUATHS KAK IIPOLIECCOB YIPABICHUS €r0 CTPYKTYPHOW ITMHAMMKOM.
IIpy naHHOM MOAXOAE yHaeTcsi MOJAOWTU C €AUHBIX YNPABICHYECKHUX MO3HLIMHA K PELICHUIO
CJIOKHBIX IPOU3BOJACTBEHHBIX 3a/1a4, OCHOBBIBASICh HA Pe3yjbTaTax KOMILIEKCHOIO MOJEIH-
pOBaHUs.

KyxoB HOpuii UBanoBnu. Kommiekcnoe MmoaesnpoBanue Hu¢poBbIX HHGOPMAITUOHHO
— YHPaBJAKUIUX CHCTeM 00eBbIX IOABOAHBIX POOOTOB.

[Toka3zaHbl BO3MOKHOCTH COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH IS MIOBHINICHUS Ka-
YyecTBa pa3paboTku WHGOPMAITMOHHO-YIIPABIISIFOIINX CUCTEM OOEBBIX IMOBOIHBIX POOOTOB.

KapnoB Aunapeii EBrenbeBud. MojeupoBanne KayecTBa aBTOMATH3AIUM NMPOLECCOB
yIpaBjieHHUs CJI0KHBIMH MOPCKUMH CUCTEMAaMM.

O6ocHOoBaHbI TpeOOBAaHUS K CUCTEMaM M MpoLieccaM MOAETUPOBaHMS OLEHKU KayecTBa aBTO-
MaTU3aluu IPOLECCOB IIPU YIPABICHUN CIOKHBIMH MOPCKMMH cUCTeMaMu. B pa3Burue us-
BECTHBIX IOJIOKEHUH IO OLIEHKE KaueCTBA COBPEMEHHBIX CIIOXKHBIX IPraTUYECKUX CUCTEM BO-
OpY’KEHUSI U BOEHHOW TeXHUKU BoeHHO-MOpCcKOro (hyioTa BHINOIHEH aHAJIU3 C UCIIOJIb30BaHU-
€M amnmnapara KBaJIMMETPHUYECKOr0 OLEHUBAHUS CUCTEM HMH(OPMAIIMOHHON MOJAEP)KKH MpH-
HATUS TPOEKTHBIX M YIPABIEHUYECKUX PEIIEHUN B MHTEepecax 0O0OCHOBAaHUS KOHIENTYaJIbHO-
ro, HCCIEA0BATEIBCKOTO M KOHCTPYKTOPCKOI'O MMPOEKTUPOBAHUS CIIOKHBIX MOPCKHX CHUCTEM.

KiroueBble cjI0Ba: OIlcHKA KauecTBa CHUCTCMBI, aBTOMaTU3alug NpouecCCoOB YIIpaBJICHUS, I10-
JIMMOICIbHBIN moaxoa, MHOTOKpUTCpUAJIbHAasl OILICHKA, BepH(bHKaLIHH OIICHOK, OIICHKA BaJIUI-
HOCTH.

KomgocoB AuTon Mmuxaiisosuu, TojacrsaxoBa Tarbsina Hmukoaaesna. MmuranmonHoe
MoOJeJMpPOBaHHEe M aHAJAU3 (PYHKIHMOHMPOBAHUS KOPMYycooOpadaThIBaIOLIEro Iexa
CYyOCTPOUTEIBHOI0 NPeANPHUATHS ¢ HCIO0JIb30BaHHeM si3bika AnyLogic.

B crarbe pazpaboraHa opurMHajbHas KOHIIENTyallbHAs U UMHUTAMOHHAS MOJENIh KOPIyco-
00pabaThIBaIOIIEro 11eXa CYAOCTPOUTENBbHOr0 npeanpustis. O00cHOBaHa 11€7Ieco000pa3HOCTh
peanu3anuy, MOCTPOSHHON (hopMaabHOM MoJenu (PyHKIMOHUPOBAHUS KOPIycooOpabaThiBa-
IOIIETO 1[eXa CYyJOCTPOUTEIHHOIO MPEANpUsATHs B MporpaMmHoil cpene AnyLogic. Pa3zpabo-
TaHa MporpaMMa UMUTAUUU (YHKIMOHHPOBAHUS KOPITycooOpabaThIBarollero nexa seppu B
nporpaMMHOi cpene AnyLogic, MpoBeaeHO HCCIEI0BaHUE XapaKTEPUCTHK pa3paboTaHHON
IIPOrPaMMBI.

Konoreipkun Uibs Ilerpoud. Moae1bHO-OpMEeHTHPOBAHHOE NIPOCKTHPOBAHUE CHCTEM
aBTOMaTH4ecKoro ynpasjenus B nakere SimInTech.

[IpencraBnena nporpamMHuas pazpadorka SimInTech s MogenupoBaHus, TPOSKTUPOBAHUS
U CO3JIaHUSl CHUCTEM aBTOMAaTHMYECKOro yINpaBieHHs (MOJEIbHO-OPUEHTUPOBAHHOE MPOEKTHU-
pPOBaHHUE CO3AAaHUS CUCTEM aBTOMATUYECKOI0 YIIPABICHHUS).
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Ky3neunoB Anexcanap JIbBoBu4, Ilonos I'epman bopucoBud. Moaenb KOHCOIMIAIMU
rpy3a B XMHTepPJIeH/1e MOPCKOI0 MOPTAa HA OCHOBE METO/1a HEPAPXMYECKOil KIacTepu3alum.

Jlj11 060CHOBaHUS pallOHANIM3AIMHI U TOIJIEPKKU MPUHATHUS YIIPABICHUYECKUX PEIICHUN MPU
MPOSKTUPOBAHUH CETEH KOHCOJUIAIMH Tpy3a B XUHTEPJICH/IE MOPCKOTO MOPTa HEOOXOIUM
MHCTPYMEHT, MPOCTOM B pazpaboTke W ucnoib3oBaHuu. lllarm moctpoenus paunnoHanIbHOI
CETH KOHCOJIMJAUKU 00pa3yloT MPOLECC, CXOXKHM € MPOLECCOM MOCTPOEHUS AECHIPOrPaMMBbI
KJIAaCTepHOI Hepapxuyeckoil cucrteMbl. Kak ciencTBue, runore3oi JaHHOTO HCCIEIOBAaHUS
MOCITYXWIa Ujes MPUMEHUMOCTH METOa MEPAPXUUYECKON KiacTepus3aluu sl MOCTPOCHUS
paloHaIbHOU ceTu KoHconupanuu. [Ipemnoxkena moaudukanys METOAa MOJHBIX CBS3EH,
MCTOJIB3yEeMOr0 JUIs MOCTPOSHUS KJIACTEpHBIX AeHaporpamMMm. Cpemol pa3pabOTKH MOJENn
BbIOpaH MS Excel. AgekBaTHOCTb MOJIEIN TPOBEPEHA METOIOM JIMHEHHOTO MTPOTrpaMMHUPOBa-
HUSL.

KaroueBblie cioBa: panroHalIu3alusA, UCPpAPXUICCKas KIIaCTCpu3anus, XUHTCPJICH MOPCKO-
ro 1mopra.

Jlykuncknii Bausepunit CepreeBuu, IlamoBa IOiamsa Hukonaesna. HUmMutanuoHHoe
MO/IeJIMPOBaHMe CTPATErnil ynpaBJieHus 3anacaMu.

Ba)kxHBIM acrieKTOM B 1€STEIBHOCTH JIOTHCTHUECKON CUCTEMBI SIBISIETCS COJICPKaHUE MaTEePH-
aJIbHBIX 3aI1acOB Ha YpOBHE, obecneunBaronieM Oecriepe0oiiHoe CHAOKEHHE BCeX IMOApa3zie-
JeHUI He0OXOMMBIMH MaTepPHAIBHBIMU PECYypCcaMy IPH YCIOBUU COOIIOIeH!s OanaHca «3a-
TpaThl/cepBUC». PemieHne 3Toi 3aja4M JOCTUTAETCS C TMOMOINBIO PA3IMYHBIX CTpPATETHH
YIIpaBJICHUS 3amacaMH, KOTOPbIE CHCTEMaTH3UPOBAHbBI U aJITOPUTMU3UPOBAHBI B CHCTEME MO-
nemupoBanus AnyLogic.

Jlykomckasi Oabra IOpbeBna. OO0 MMHTAIMOHHOM  MOJAEJHMPOBAHUM  Ipolecca
NMPOXOKACHUS] PEYHBIMH TPAHCIOPTHBIMHM O00BEKTAMHM CHCTEMbl BHYTPEHHHX BOJHBIX
nyreii B Cankr-IleTepoypre.

B cratbe packpbiBaeTcst oOmMH MOAXOJ K MpoOiieMe MOJESIUPOBAHMS ABMIKEHHS PEUHBIX
TPAHCIIOPTHBIX CPeAcTB N0 Boniro-bantuiickoMy CyJoXOZHOMY KaHaly B LEIAX CO3JaHUs
MHTEJUIEKTYaJIbHON CUCTEMBI CYAONPOIYCKa, II1aBHas 1iesieBast PyHKIUS KOTOPOH onpeaensier
3aauM ee pyHKIHOHUpoBaHus. [IpuBeneHsl pe3yabTaThl MOJEIUPOBAHUS ISl MOCTOBOM CH-
crembl peku HeBol ropoga Cankr-IletepOypr.

Maasirun Urops I'ennaabeBuy, Komammuckunii Bragumup HWabuu, Kopoaes Ouer
Agexcanaposud, Jlykomckast Onbra FOpbeBHa. Boanblii TpaHCIOpPT B IeprojJ YeTBEPTOM
HHAYCTPHAJIBLHON PEeBOJIIOLUH.

B cratbe npezcTaBieHbl OCHOBHBIE YepThl HOBOM MHAyCTpuaiibHOM peomonuu (Industry 4.0)
B c(hepe BOJHOTIO TPAHCIIOPTA C YYETOM KOMIUIEKCAa U3MEHEHHH, 3aTparuBaroIiux Cya0CTpoe-
HUE, IOPTOBBIE XO35MCTBA U BOJHBIE MarucTpain. OTMeUaeTcsl, 4TO KIYEBOH TEXHOJIOTHYe-
ckoil mardopmoit Industry 4.0 aBnsroTcss HUHPOPMALTMOHHO-YPABIISAIONINE CUCTEMBI BOJIHOTO
TPaHCIIOPTA, UHTETPUPOBAHHBIE C TEXHOJIOTUSAMHU UCKYCCTBEHHOI'O MHTEIIEKTA. [Ipennoxensl
HOBBIE (DYHKIIMH MHTEJUIEKTYyaJIbHbIX IOPTOB, PACCMOTPEHBI OCHOBHBIE 3JIEMEHTHI OOPTOBOI
MHTEJJIEKTYaTbHOM HH()OPMAIIMOHHO-TEIEKOMMYHUKALIMOHHON CUCTEMBI.

Maabixuna IN'asiuna ®@enopoBHa, I'yceBa Asena Uropesna, HeBesibckuii Aprem CepreeBud.
HccienoBanue XapakTepHMCTHK II0Kapa B NOMEIUEHHUAX CYAHA C MCHOJb30BaHHEM
MO/IeJIMPOBAHMS HA CYyNIePKOMIIbIOTEpe.

Pa3pa60TaHa MOJCJIb BOSHHUKHOBCHHUS IMOXKapa B MOMCHICHUAX CYJAHA, IMTPpCAHA3HAYCHHAA
17 paboThl Ha BbICOKOTpou3BoauTenbHOU cucreMe «RSC Tornado» cymepkommbioTep-
HOro IeHTpa. Ha ocHOBe pa3paboTaHHO# MOJenu MpeaioKeHa OpraHu3anus MyJIbTHCEH-
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COPHOM CHUCTEMBI W AJTOPUTMBI paHHETO OOHAPYKEHHS IOXKapa B MOMEIIECHHUSAX CYAHA.
BrinonHnen aHanu3 BO3MOXHBIX THUIIOB BO3TOPAaHUM M UX BIMSHUE Ha MOKa3aHUS CEHCO-
POB TeMIeEpaTyphbl, KOHIIECHTPAIUHU JbIMa, KOHIIEHTPAIMK OKHCH YTJepoja U yIrJIEeKUCIIO-
ro rasa. I[lpenyioxxen aaropuTM ONTUMAIBLHOTO Pa3MEIICHUS CEHCOPOB B MPOCTPAHCTBE
IIOMEICHU.

Mensenes Banepuii Bukroposuy, Jlakuza Makcum Beiaagumuposud. Mcnonb3oBanue
HMHUTALMOHHOIO MOJCJMPOBAHMSA [JIA IMPOrHO3a PHCKA IJKCIUIyaTAUMH CYAOBBIX
MAacCJIOOX/IAMTe/IeH C Y4eTOM 3arpsAA3HEeHHs UX MIOBEPXHOCTH.

HccnenoBanue BBIMIOJIHEHO HAa pa3pabOTaHHOM aBTOpPaMU OPUTHHAIBLHOM MPOTrpaMMHOM
KOMIIJIEKCE, C MCIOJIb30BAaHUEM PE3yJbTaTOB MOJACIUPOBAHMS PabOTHI TEMI000OMEHHHKA
B JIMLIEH3MOHHOM HporpamMMHOM obOecneueHuun Xchanger Suite v.7.2 mpu mojajuepikke
komnanuii HTRI nu Hepa-TemnoTexnuka. B ucciienoBaHuu NpuMEHsIIOCh UMUTALIMOHHOE
MOJIEJIMPOBAaHUE, B IPOLIECCE KOTOPOTrO HA OCHOBE MAaCCUPOBAHHBIX CTATUCTUUYECKUX HUC-
NBITAHUU OMpeJesiach BEPOSTHOCTh OTKa3za. CiaydaliHble 3HAUYCHUS TOJIIUHBI OTIOXKE-
HUKM B TPyOHOM MPOCTPAHCTBE C MOPCKOW BOJON B KayeCTBE TEIJIOHOCHUTEIS, YCTaHAB-
nuBanuck merogoM Mounte-Kapio.

Moxaesa Upuna AsexkcanapoBHa, CtpykoB AJsiekcanap Biaagumuposuu. Ilpumenenne
IIK ApOuTp a5l NPOEKTHOH OLEHKH MoOKa3arejieil (PyHKIHOHAJIBbHOW 0€30MacCHOCTH
CHCTEM IPOTHBOABAPUIMHOM 3a1IIUTHI.

[IpoexTHpoBaHHE CUCTEM NPOTHMBOABAPUIHON 3aIUTHI, OTBEUYANOIIUX TPEeOOBAHUIM K
(GyHKIMAM 0€30IaCHOCTU M COOTBETCTBYIOLIUX 3aJaHHOMY YPOBHIO IIOJIHOTHI Oe3omac-
HocTH (YIIB) npexacrasiser coO0i CI0XKHYIO KOMIUIEKCHYIO 3a7lauy CUCTEMHOr0 aHaJlM-
3a, BBIIIOJIHEHHE KOTOPOW Jlake MpU HAIUYUU pa3pabOTaHHOIO METOJUUYECKOro obecrne-
YeHUs1 HEBO3MOXXHO WJIM KpallHe 3aTpylHEHO 0e3 HCIOJb30BaHUs COOTBETCTBYIOIIMX
IIPOTrPpaMMHBIX CpelICTB. B cTarbe paccMaTrpuBaeTCs ONBIT MPAKTUYECKOTO NMPUMEHEHHUS
nporpammHoro komriekca APBUTP nns onpenenenns YIIb npoTtuBoaBapuitHON 3aliUThl Ha
OCHOBE METOJI0B aBTOMAaTU3UPOBAHHOI'O CTPYKTYPHO-JTOTHYECKOTO MOJCIIUPOBAHMS.

IHaBioB Asexcanap Hukosaesny, UBanos JImutpuii Asexcanaposud, Ilasiaos Imurpuii
Anekcanaposuy, CiauHbko Auekceil AJiekceeBu4. MojaeaupoBaHue CTPYKTYPHOI
AUHAMMKH TPAHCIIOPTHO-JIOTHCTHYECKHUX ONlepalMii B MOPCKOM IOPTY.

B crarbe pa3paboTaH moaxoJ K MJIAaHMPOBAHHMIO PabOThl MHOTOCTYNEHYATOH Ienu IMo-
CTaBOK MOPCKOTO IOPTA ¢ yYETOM CTPYKTYPHOM IMHAMHUKH, BBI3BAHHOW HapyILIEHUSIMHU B
ero gestenbHOCTU. Pa3paboTaHa Mojenb MIaHUPOBAHUSA PabOTHI Y3JI0B THUIIOBOI'O MOp-
ckoro noprta. C MOMOIIBIO TAaHHOM MOJIeNU ocylecTBiseTcs GopMUpOBaHUE KOMOWHU-
POBAHHOTO pexuMa (QYHKIIMOHUPOBAHUS MOPCKOI'0 IMOPTA, OCHOBAHHOTO Ha BHIOOpE OI-
THUMaJbHBIX B COOTBETCTBUU C MPOTHO3UPYEMON CTPYKTYPHOW AUHAMHUKOM TEXHOJOTUMI
BBIMTOJIHEHUSI pa0oT y3JIaMU MOPTa C pa3IMUYHON CTENEHbIO KCILUTYyaTallMOHHBIX 3aTpar.

I[InBuyk Anexcanap Crenanosuy, I'arapuna Anacracus IlerpoBna. IIpo6siemsbl co3nanus
MOJEJHPYIOIIHUX KOMILIEKCOB OIIEPATHBHOI0 YPOBHS.

PaccmoTpeHo Tekymiee cocTostHUE MPOOIEMBI CO3JAaHUS MOJAEIUPYIOLIUX KOMIUIEKCOB
OTIEPaTUBHOI'O YPOBHs, 0003HaYEHbI 00IIHe TPoOIEeMbl UX CO3JaHUs U BO3MOXKHBIE MYTH
pelLIeHus 3TON MPOOIEMBI.

IlnorHukoB Anexkcanap Muxaiaosuy, JloamaroB Muxauia AHatoubeBu4, ®enoros
Maxkcum BauepbeBuu, JleBaTkoB Tumyp Baammmuposuy. IlepcnekTuBbl pa3BuUTHA
CIEeNMATU3HPOBAHHOIO NPOrpaMMHOIO o0ecneYeHus IJIsi MOJEJHPOBAHUS IPOLECCOB
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(pYHKUMOHHPOBAHUSI CYAOCTPOMTEJbHBIX NPOM3BOACTB M AHAJHM3a BbINOJIHUMOCTH
NMPOM3BOJACTBEHHBIX MPOIrPaMM.

B cratbe npeacTaBieHo KpaTKOe ONMMCAaHUE BO3ZMOKHOCTEH M MEPCIEKTUB Pa3BUTHS CIe-
IHMATU3UPOBAHHOTO MPUIOKEHUS JUJISI MOJEIUPOBAHUS CYTOCTPOUTEIBHBIX MPOU3BOICTB
AC «Cupuycy.

Honsaunuyko Buxrop BukropoBuu, AnekceeB AHarouaui Biuagumuposuu. Ilpakruka
BHE/JPEHHUS CHCTEM OPraHHU3alMOHHO-TEXHHYECKOr0 MOHMTOPHUHIA, IPOTHO3UPOBAHUSA H
NPOEKTHOI0 YNPABJICHUS] CTPYKTYPOH M Ka4eCTBOM KM3HEHHOI0 MKJIA 00beKTOB MOP-
CKOIl TEXHUKHN U HHPPACTPYKTYPBHI.

Brinonnen ananu3 »TanmoB U 00001IeH ONBIT BHeApeHHss B Texnuueckom neHtpe AO
«Aamupanteiickue BepPu» TEXHOIOTUH U IPOTPAMMHOI0 KOMILIEKCa OPraHU3aluoOHHO -
TEXHUYECKOTO MOHUTOPHUHTA, IPOTHO3UPOBAHUS U TMPOEKTHOI'O YIPABICHUS CTPYKTYpPOH
U Ka4eCTBOM >KM3HEHHOIO IMKJIAa OOBEKTOB MOPCKON TEXHHUKH U HUHPPACTPYKTYPHI.
ChopmynupoBanbl 15 THHOBBIX mpoOJieM OCBOCHHUS HOBBIX OPTaHU3AIMOHHO-
TEeXHUYECKUX pelIeHul, paspaboTaHa MOJellb W MPHUBEACHBI PE3yIbTAaThl YHUCICHHOTO
AKCIIEPUMEHTA MO KBAJUMETPUUYECKON OIIEHKE OKHJaeMOW yCHEIIHOCTU BHEJIPECHUS HO-
BBIX MPOEKTOB C Y4ETOM crnenuuku kopabiecTpouTeabHoi orpaciau. OOOCHOBaHHI pe-
KOMEHJALNU IO HWCHOJB30BAHUIO MOJEIN HPOTHO3UPOBAHUS YCIEUIHOCTH BHEAPEHUS
HOBBIX MPOEKTHBIX PEHICHUN IS MPUKIIAJAHBIX 3aa4.

IHonos I'epman bopucosuy, Ky3nenos Asexkcanap JIbBoBu4. Mojaenb panuoHaIn3anuu
MapUIIPYTOB MOPCKOM TPAHCIIOPTUPOBKH HA OCHOBE MeTO/4a IeHeTUYeCKUX XUMep.

[IpoGnemMa onTUMHU3ALMU MapLIPYTOB SBJSETCS OJHOHM M3 BakHEHIIMX mpobiem B Iula-
HUPOBAHUU JIIOOBIX MEpPeBO30K. MHOTOKpUTEepHanbHas ONTUMM3alUsi B 3THUX 3ajadax
NPUHIUIINAIBHO HEBO3MOKHA, HO U OJHOKpPUTEpHAIbHAsI ONTUMHU3AalUs CTAHOBUTCS Ce-
pbe3HON mpobiieMoil ¢ pocTOM 00beMa UCXOAHBIX AaHHBIX. B nMaHHOM umcclieoBaHUM B
KadyecTBE KPUTEPHsl ONTUMHU3ALMU BhIOpaHa JJIMHA MapuIpyTa, XOTA 3TO MOHATHE SBJIS-
€TCSI OTHOCUTEJIbHO aOCTPAaKTHBIM M MOJKET OBITh 3HAUUTEJIBHO paclIupeHo 0e3 moTrepu
oOmHocTH. B Takoif TpakToOBKe 3ajjaya CBOAMTCS K M3BECTHOW 3ajadye KOMMHBOSKEpa,
obJyiafaroe JOCTaTOYHO BBICOKOM BBIUMCIHMTEIBRHON CIOXKHOCThIO. B cTarhe mpesnara-
eTCsl pellieHHne ITOM 3a/aul Ha OCHOBE MOJU(PUIIMPOBAHHOI'O T€HETUYECKOTO aJrOpUTMA.
AJIEKBaTHOCTb MOJIEJIM J0Ka3bIBAETCS COBNAJECHHEM C PELICHHUSIMU, MOJydaeMbIMU Me-
TOJZIOM IOJIHOTO Iepebdopa Ha JOCTYMHBIX MO CIOXHOCTH Impumepax. PaccMoTpeHs! npu-
MepBbl UCIO0JIb30BaHUS MOJEIH.

KarueBble cjoBa: paovoOHaAIHU3aludg MapHmIpyTOB, 3aJadya KOMMMUMBOSKEpPA, TCHETHUYC-
CKHUC AJITOPUTMBI.

Porxukos IOpuit UBanoBuu. Teopusi oyepeneil — HOBbIe BO3MOKHOCTH.

VYka3zaHbl MOTEHLHUANbHbIE MPUMEHEHHS Ha (PJIOTe TEOPHUH MacCOBOrO OOCTYKMBaHMUS
(TMO - ona xe Teopusi ouepenaeit). Jlana xapakTepuCTHKa COBPEMEHHOTO COCTOSHUS
TMO, ee mpenonaBaHuss U NpUMEHEHHUs. M310KEHBI TEOPETUYECKHUE OCHOBBI TEOPHUU
ouepenel u psax HOBBIX uaed. OmumcaHa uX NporpaMMHas peanusanus. BozmoxkHOCTH
YU CIEHHBIX METOJ0B CONOCTABIEHBI C MUMUTAIIMOHHBIM MOJIEIUPOBAHUEM.

Coxouos bopuc Baagumuposny, Hazapos Imurtpuii Uropesny, Iamuubin Baagumup
Anekcanapoud. MoaeaupoBaHue TMPOLECCOB  CO3JAHUA  ABTOMATH3HMPOBAHHOMI
CHCTeMbl MOHUTOPHHIA COCTOSIHHSI IBHKEHHS CY/I0B B JIOKAJIbHOI aKBaTOPHH.
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B crarbe mpoBeneHa cojepxkaTenbHas U (opManbHas MOCTAaHOBKA 3aJauyd CTPYKTYPHO-
(GYHKIIMOHAJIBHOTO CHHTE3a aBTOMATH3MPOBAHHOW CUCTEMBI MOHUTOPUHTA HaJBOJHON
00CTaHOBKHM B JIOKaJbHOM aKBaTOPUH, OTIIMYUTEIBHON 0COOEHHOCThIO KOTOPOM SIBJISIETCS
€e TUHAMHUYEeCKasi MHTepIpeTanus, N03BOJSIONas NPy MOCIeAYIONIEM PEUICHUU UCTOJIb-
30BaTh (pyHJAaAMEHTaJIbHbIE U NMPUKIAAHBIE PE3ylIbTaThl COBPEMEHHOM TEOpUH YIIpaBie-
HUSL.

Tumuyenko BsiuecniaB CepreeBud. OueHka BepOSITHOCTHM OCBOEHHSI NMPOTHO3MPYeEMbIX
00beMOB NePEeBO30K HA CThIKE MOPCKOi MOPT — ’KeJIe3HOAO0POKHBIH TPAHCIIOPT METOI0M
HMHUTAIMOHHOTO0 MO/JeJIUPOBAHMSI.

Jna onpeneneHuss BO3MOXKXHOCTH OCBOCHHUS INPOTHO3UPYEMBIX Ha JUIMTEIBHBIN IEPUOL
IIEPEBO30K I'Py30B MOPCKOI0 MOPTA KEIE3HOAOPOKHBIM TPAHCIIOPTOM IPEIIIaraeTcs uc-
[0J1b30BaTh METOJ MMMTALMOHHOTO MoJelupoBaHusd, paspabortansusii B UWIIT PAH.
[TpuBoaUTCS OllEHKA BEPOSITHOCTH COOTBETCTBUS HAJIUYHON M MOTPEOHON MpPOIYCKHOM
CIIOCOOHOCTH YE€JIE3HOJOPOKHOW JMHUM IpPU pPa3JIMUHBIX BapUAHTAX PEKOHCTPYKIUU
UHOPACTPYKTYPHl U JUIUTEIBHOCTH 3aHATUS HIPUEMO-OTIPABOYHBIX ITYTEH NPEeANnOpTOBOM
CTaHUMU C YYETOM IPEJOCTABICHUS «OKOH.

KiroueBbie ci10Ba: KEJIE3HONOPOKHBIE IEPEBO3KH, UMHTALMOHHOE MOJAEIUPOBAaHUE, IIPO-
IyCKHasi CIOCOOHOCTh, PEMOHTHI MHPPACTPYKTYPbl, PEKOHCTPYKTUBHBIC U OPraHU3aLMOHHBIE
MEPOIIPUATHSL.

Tonax Anexcanap I'puropsesuy, 3aiikun ImuTpuii ApkaabeBuy, Konaparenko
Anexkcanap AjekceeBud, KocoporoB Amnapeii BuxkropoBuu, KpecrbsinueB AHapei
Bbopucosuy, Taposuk OJier Baagumuposud. MccienoBanue 1 ONTHMU3ALMSA NPOLECCOB
CHA0KeHUsI eab(OBbIX COOPYKEHMH MeTOAaMHM HMHTAIMOHHOIO MOJCIHMPOBAHUA
Ha [pUMepe aHaJU3a TPAHCIOPTHO-TEXHOJOIHYECKON CHCTeMbl IIATGOPMBI
«IIpupaszinomuan».

OnucaHa WMHMTALMOHHAas MOJEIb CUCTEMBbl MOPCKOTO TpaHCHopTa Ui MiIaT(OopMbl
«IIpupasznomHas». B cepun BEIYMCIUTEIBHBIX JKCIIEPUMEHTOB C IIOCTPOCHHOW MOJEIBIO
MCCIIEIOBAaHbl aJbTEPHATUBHBIE PEIICHUS MO MOBBIMIEHUIO 3()PPEKTUBHOCTU U YCTOWUHU-
BOCTU (DYHKIMOHUPOBAHHUS TPAHCIOPTHO-TEXHOJIOTUUYECKON CUCTEMBI C YYETOM MHOXe-
CTBa HATYpHBIX (aKTOpPOB. Pe3ynbTaThl MOJENBHOTO aHajln3a MOCIYKUJIU OCHOBOW st
NPUHATHUS PAJA YIPABICHYECKUX PELICHUN U KOPPEKTHUPOBKHM TEXHOJIOIMYECKHUX periia-
MEHTOB.

HMIumkuaa Oabra JIMUTpHEeBHA. Y4eT NPOCTPAHCTBEHHON CE30HHOH CTPYKTYPHI NOJIsA
BHYTPCHHHUX BOJIH IJS KOMIIJICKCHOI0O MOACJIHPOBAHMA THAPOIMHAMUKH llle.Hl)(l)OBOﬁ
30HBI.

BrinosiHeHa TPOCTPAHCTBEHHAS PEKOHCTPYKIMS MOJISI BHYTPEHHUX BOJIH MO JAHHBIM -
CTAaHIMOHHOTO 30HAMPOBAHMUS BEPXHHUX CJIOEB MOPCKOW CpEAbl, COOTBETCTBYIOLIUM
HAaTypHBIM HU3MEPEHHSIM BEPTHKAITBLHOTO MPO(UIs TeMrepaTyphbl JUHEHKON TaTUYUKOB B
CE30HHOM NMUKHOKJIMHE MOMEePeK ydacTka melbda oro-3amagHoro nodepexns Kacnmii-
CKOro Mopsi. AHaJIN3 U3MEPEHUMN, POBEJCHHBIX B OCEHHE-3UMHUI MEPUO/I, BBIIBHI OCO-
OeHHOCTH (OPMUPOBAHUS HEITMHEWHBIX (HOAOpPH) M NMHEHHBIX BHYTPEHHUX BOJH HU3-
mux MoJ (1exadpb) B 3aBUCUMOCTH OT TPaJUeHTa TUIOTHOCTH B CE30HHOM NMUKHOKJIMHE.
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ABSTRACT

Voronov Victor V., Bogdanov Aleksander A., Rozhin Kirill Y. Computer-aided design of
ships as a tool to manage risks to the health of the crew.

The experience of operating ships indicates the existence of problems related to their isnap-
shot. The reason for this is the lack of a mechanism to optimize the design solutions, allowing
to predict the efficiency of the vehicle, such as ergot system, through the assessment of the
reliability of the subsystem "crew". Adaptation proven in other industries the methodology to
forecast occupational risk to human health will ensure that the search for the most appropriate
appearance of the vehicle when automated control systems, which proposed the inclusion of
«Automated system of assessment and prediction of the health risk to crew membersy.

Dolmatov Mikhail. A., Galanin Yuri A., Kozlov Vitaliy A., Tumencev Grigoriy A. The
complex approach to the analysis of projects of ship armature on the basis of the
electronic ergonomic analysis in the environment of a virtual reality.

In article experience of complex application of means of the electronic ergonomic anal-
ysis and the environment of virtual reality when checking compliance of the designed
ship fittings by the general ergonomic requirements on the basis of Virtual Research
Center of JSC «SSTC» is considered.

Dolmatov Mikhail A., Plotnikov Alexander M., Sokolov Boris V., Burakov Vadim V.,
Pavlov Alexander N. System of complex modelling and optimization of modernization
quality indicators of the ship-building enterprise.

Original interpretation of ship-building enterprise modernization processes as processes
of management of his structural dynamics is presented in the article. At this approach it
is possible to approach from uniform administrative positions to the solution of complex
production challenges, based on results of complex modeling.

Zhukov Yuri I. Complex modeling digital information — controlling systems fighting
underwater robot.

Possibility modern information technology are Shown for increasing quality development in-
formation-controlling systems fighting underwater robot.

Kolosov Anton M., Tolstyakova Tatiana N. Imitating modelling and the analysis of
functioning of the hull processing shop of the ship-building enterprise with use of the
AnyLogic language.

The article is devoted to the original conceptual and imitating model of the hull pro-
cessing shop of the ship-building enterprise. Expediency of the realization of the con-
structed formal models of functioning of the hull processing shop of the ship-building
enterprise in the program AnyLogic environment is proved. The program of imitation of
functioning of the hull processing shop of the ship-building enterprise in the program
AnyLogic environment is developed, the research of developed program characteristics
is conducted.

Kuznetsov Alexander L., Popov German B. Model of cargo consolidation in a hinterland
of a sea port based on the method of hierachical clustering.

The purposes of justification of rationalization and support of management decision making
while planning a cargo consolidation net in a sea port hinterland requires an instrument, easy
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to develop and use. Constructing a rationalized cargo consolidation net takes steps, similar to
those of a dendrogram construction for a hierarchically clustered system. Thus, the hypothesis
of this research is to use the method of hierarchical clustering for needs of constructing a ra-
tionalized cargo consolidation net. A modification of complete-linkage clustering method is
proposed to implement the hypothesis in the specified subject area. Unlike the classic edition
of the method, the elements involved in merging are not integrated, but have their similarity
measure nulled, which is due to the nature of the transportation process. Development envi-
ronment for the model is MS Excel. Model’s adequacy is proved by mean of linear program-
ming.

Keywords: rationalization, hierarchical clustering, sea port hinterland.

Lukinskiy Valery S., Panova Yulia N. Simulation modeling of inventory management.

An important aspect in the logistics system is the maintenance of inventories at a level
that ensures the uninterrupted supply of all divisions with the necessary material re-
sources with allowance for the balance ‘cost/service’. The solution to this problem is
achieved through various inventory management strategies that are systematized and de-
scribed with the help of simulation modeling in AnyLogic.

Lukomskaya Olga Y. About imitating simulation of the process of the route of transport
objects of the inland waterway system in St.-Petersburg.

The report reveals a general approach to the problem of modeling the movement of river
transport vehicles along the Volga-Baltic Shipping Canal in order to create an intelligent sys-
tem of passage, the main objective function of which determines the tasks of its functioning.
The results of modeling for the bridge system of the Neva River in the city of St. Petersburg
are presented.

Malygin Igor G., Komashinskiy Vladimir I., Korolev Oleg A., Lukomskaya Olga Y.
Water transport during the fourth industrial revolution.

In the article the main features of the new industrial revolution (Industry 4.0) in the sphere of
water transport are considered. The complex of changes affecting the transport industry, vehi-
cles, port facilities and waterways are shown. It is noted that the key technological platform is
the information and control systems of water transport integrated with the technologies of arti-
ficial intelligence. The leading role of new information and telecommunication technologies
and artificial intelligence technologies in the formation of the national intellectual system of
water transport.

Medvedev Valery V., Lakiza Maksim V. The use of simulation modeling to forecast the
risk of exploitation of marine oil coolers subject to contamination of their surface.

The study was performed at the authors developed an original software package, using the
results of simulation of the heat exchanger in the licensed software Xchanger Suite V. 7.2
with the support of HTRI and Neva-TeploTechnica companies. The simulation modeling
which is used in the study, is based on the massive statistical tests determine the probability of
failure. Random values of the fouling thickness in the tube with sea water as the coolant, were
established by the Monte Carlo method.

Mozhaeva Irina A., Strukov Alexander V. Application software ARBITR for project
functional safety assessment of emergency shutdown systems.

The design of emergency shutdown systems (ESD) meeting the requirements for safety
functions and corresponding to the specified level of safety integrity (LSI) is a challeng-
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ing complex system analysis task, the implementation of which is impossible or ex-
tremely difficult without the use of respective software tools, even if the developed
methodological support is available. The article presents the experience of practical ap-
plication of ARBITER software for ESD LSI determining on the basis of methods of au-
tomated structural and logic modeling.

Pavlov Alexander N., Ivanov Dmitry A., Pavlov Dmitry A., Slin’ko Alexey A. Modelling
the structural dynamics of transport and logistics operations in the sea port.

In this study, an approach to re-planning the multi-stage sea port supply chain (SC) sub-
ject to disruptions is developed. We analyze some proactive SC structures with the help
of a SC (re)planning model containing elements of system dynamics and linear pro-
gramming. In the result, analyzing the different intensity of operations in nodes seaport
we are forming a mixed mode operation in order to improve its performance in general.

Plotnikov Alexander M., Dolmatov Mikhail A., Fedotov Maxim V., Devyatkov Timyr V.
Prospects of development of the specialised software for modelling of processes of
functioning of ship-building manufactures and the analysis of feasibility of production
programs.

The short description of opportunities and the prospects of development of a customized
specialised software for modelling of processes of functioning of ship-building manu-
factures (Automated system «Sirius») is presented in article.

Polyanichko Victor V., Alekseev Anatoliy V. The practice of systems implementation of
organizational and technical monitoring, forecasting and project management structure
and quality life cycle of object marine engineering and infrastructure.

The analysis of the stages and summarizes the experience of implementation at the
Technical centre of Joint stock company «Admiralty shipyards» technology and soft-
ware complex of organizational and technical monitoring, forecasting and project man-
agement structure and quality of the life cycle of marine facilities and infrastructure.
Formulated 15 of the model issues in the development of new organizational and tech-
nical solutions, the developed model and the results of numerical experiment of qualita-
tive evaluation of the expected success of the implementation of new projects taking in-
to account the specifics of the shipbuilding industry. Justified recommendation for using
forecasting models to the successful implementation of new design solutions for a range
of applications.

Popov German B., Kuznetsov Alexander L. Model of route rationalization for a sea
transportation based on the genetic algorithms method.

Problem of route optimization is one of the most important problems in planning any trans-
portation. While multi-criteria optimization is principally impossible, the single-criterion op-
timization becomes a serious problem with the growth of amount of inputs. This research
considers route length as optimization criterion, though this term is relatively abstract and can
be drastically expanded without loss of generality. The problem in the given rendition nar-
rows down to the well-known travelling salesman problem, which has rather high computa-
tional complexity. The paper proposes solving this problem by means of modified genetic al-
gorithms. Modification is based on «genetic chimeras». This method implies inheriting solu-
tions to have only a half of their single parent’s genetic structure, while the second half is be-
ing generated randomly. Model’s adequacy is proved by means of brute force method for in-
stances with computable level of complexity. Different examples of model’s usage are con-
sidered in conclusion.
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Keywords: route rationalization, travelling salesman problem, genetic algorithms.

Ryzhikov Yuri I. A queuing theory — new possibilities.

The potential applications of the queuing theory (QT) to fleet problems, characteristics of the
current state of QT, its teaching and development are discussed. The theoretical foundations
of the theory of queues, some innovations and theirs program implementation are presented.
The possibilities of numerical methods are compared with the simulation.

Sokolov Boris V., Nazarov Dmitry 1., Palitsin Vladimir A. Modelling of creation processes
of the condition monitoring automated system of courts movement in the local water
area.

The article is devoted to informative and formal problem definition of structurally func-
tional synthesis of automated monitoring systems of a surface situation in the local wa-
ter area the distinctive feature of which is its dynamic interpretation allowing in case of
the subsequent decision to use fundamental and application-oriented results of the mod-
ern theory of control is carried out.

Sokolov Boris V., Potryasaev Semyon A., Merkuryev Yuri A. Multiple-model description
and algorithms of ship-building manufactory scheduling.

We present a new multiple-model description and algorithms of ship-building manufactory
scheduling. This description is represented as a special case of the job shop-scheduling prob-
lem with dynamically distributed jobs. The approach is based on a natural dynamic decompo-
sition of the problem and its solution with the help of a modified form of continuous maxi-
mum principle blended with combinatorial optimization.

Sokolov Boris V., Yusupov Rafael M., Zuban Alevtina V., Semenkov Oleg. The part,
place ofsituational and competence centers in organization intermodal transport-logistic
sea shipping operation.

Now situational and competence centers (SCC) play important role in Russia digital econom-
ic. The general purpose of SCC relates to solve the federal (regional) resources management
optimization problem in order to increase the economic and social stability in the society and
minimize all kinds of losses resulted in state of emergency situations and their aftermath
caused by social and economic crises, natural disasters and man-caused accidents. In the pa-
per, we describe the main modern problems, which are connected with the development SCC.
These problems include: development a complex of cutting-edge technologies necessary and
sufficient for creation of federal (regional) SCC; development and implementation projects of
SCC and provide scientific and technical support and maintenance to these systems, including
modernization, technology transfer and customers’ staff training; render multidimensional
expert and consulting support to federal and regional SCC in conditions of emergency situa-
tions. We propose some paths of listed problems solving for Regional Center of Competence
in organization intermodal transport-logistic sea shipping.

Keywords: situational and competence centers, economic and social stability, social and eco-
nomic crises, natural disasters and man-caused accidents, decision support system.

Timchenko Vyacheslav S. The transportations predicted volumes mastering probability
assessment on the joint of sea port-railway by imitating modelling method researcher.

For goods transportation mastering possibility determination of seaport predicted for the long
period by rail it is offered to use the imitating modelling method developed in IPT RAS. The
compliance probability assessment of cash and railway line required capacity in reconstruc-
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tion different options case of infrastructure and occupation duration preport station ways tak-
ing into account granting breaks in train service.

Keywords: rail transportation, simulation modeling, capacity, infrastructure repairs, recon-
structive and organizational actions.

Topaj Alexander G., Zaykin Dmitriy A., Kondratenko Alexander A., Kosorotov
Andrey V., Krestyantsev Andrey B., Tarovik Oleg V. Investigation and optimization of
offshore installation supply processes by means of simulation by the example of logistic-
technological system of «Prirazlomnaya» platform.

The article describes in detail the multidisciplinary simulation model of marine transport
and support system for “Prirazlomnaya” oil production platform. It includes the methods
and tools from different scientific fields and allows capturing such features of investi-
gated system as: a) environmental conditions dynamics at the platform allocation and at
the vessel routes; b) dynamics of oil production; ¢) consumption of supplies at the plat-
form and production of waste (back cargoes); d) operation of tankers and supply vessels.
A number of alternative solutions to increase the transportation system efficiency are
analyzed using the developed simulation model. The results of simulation analysis are
used as the basis for making a number of managerial decisions and adjusting the existing
technological regulations.

Shishkina Olga D. Consideration of spatial seasonal structure of internal wave field for
complex modeling of hydrodynamics of the shelf zone.

A spatial reconstruction of the internal wave field of the remote sensing data of the up-
per marine layers related to in-situ measurements of the vertical temperature profile by
the chain of sensors in the seasonal pycnocline across the shelf area of the South-
Western coast of the Caspian Sea is fulfilled. An analysis of the measurements per-
formed in the autumn-winter period revealed the peculiarities of formation of non-linear
(in November) solitary waves and the lower modes of linear internal waves (in Decem-
ber) versus the density gradient within the seasonal pycnocline.
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