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Ilposeden awnanuz npocpamMMHLIX CpPeOCm8, NPeOHASHAYEHHLIX O/l YAPAGIEHUs.
npoyeccamu MOPCKUX 2py30nepeso30K. Bbvisenien psd Heoocmamros 6 cyujeCmsyloujem
NPOSPAMMHOM ObOecnedeHul, UCNOAb3YeMOM O/ OpeaHu3ayuu pabomvl 6 chneyupuueckux
pationax naasanus, makux kaxk CegepHuiii MOPCKOU NYymMb. OMCYMCMBUe CUCmeEM NOOOEePIHCKU
NPUHAMUSL peulenus, OMCymcmeue anaiusa Oiisi paciema epemeHy U CmoumMocmu 00CmasKu
epysa. Pazpabomana apxumexkmypa UHMENIEKMYANIbHOU CUCEMbl OP2AHU3AYUU MOPCKUX
2PY30NEPeBO30K ¢ Y4emoM CIOJNCHbIX Yclo8ull niasanusi 6 Apxkmuxe. Pazpabomanvi
apxumexmypbl 08yX MOOYIeU: pacyem CMOUMOCMU MOPCKUX 2PY30Nepeo30K, pacuem u
ananus 6e30nacHoeo u 6oaee OLICMPO2O MAPWPYMA 6 3A8UCUMOCU OM Mecaya (8pemeHu
eooa). Paccmompen npoyecc umumayuoHHo2o MOOeIUPOBAHUS, OCHOBY  KOMOPO2O
COCMABIAIOM  MEMOoObl UCKYCCMBEHHO20 UHMENLIeKMA — HEeUPOHHAs CceMb, IKCHEPMHble
cucmembl, MamemMamuyecKull annapam HeyemKoul 102UKU. Apxumexmypa unmenneKmyaibHou
CUCmeMbl OP2aHU3AYUU MOPCKUX 2PY30NEPesO30K NpU YOAUHOU peanu3ayuu Nno360Jum.
npeoocmasums pPyKo8OOAUEMY COCMABY CYOOXOOHOU KOMRAHUU NPOSHO3HYIO AHATUMUKY,
ocyujecmseums  NOOOEPAHCKY NPUHAMUS  PeuleHUsl, Npo8ooums MOHUMOPUHE Npoyecca
nepeosKu 2py3a 6 pedxcume peaibHO20  8pPeMeHU; NpPoB8OOUMb  CXeMbl pAciemos
apPexmusHoco UCNONb308aHUS T1EOOKON08, NPOUIBOOUMb pACYem ONMUMAIbHO20 NYymu
oocmasku; npedocmasisams no mpeOO8AHUI0 OHIAUH HNPOSHO3 Npoyecca NepeosKu Hd
ONpeOeseHHbIll MOMEHM BPEeMEHU, MUHUMUUPOBAMb CHOUMOCHbL OOCMABKU 2py3d, 6peMs.
3a0epoicKu 8 NYMu, pUCKU NO COXPAHHOCMU 2PY3d.

KualoueBble ciaoBa: Mopckue rpy3omnepeBo3ku, CeBepHBIH MOPCKOW MyTh, ApPKTHKA,
WHTEJUICKTYaTbHBIC CUCTEMBI, MMUTAIIHOHHOE MOJICTTUPOBAHUE.

BBenenne. B Apkruyeckoili 30He Poccuum mnpoxoasT MEpCleKTUBHbBIC
TPAHCIIOPTHBIE, B TOM YHUCJIE€ TPAH3UTHBIC, KOPUAOPHI, KOTOPbIE MPU YCIOBUU
3G ()EKTUBHO  BBHICTPOCHHOW  CHUCTEMBI  YINpaBIEHUS U  COBPEMEHHOM
MOJIEPHU3AIMU UHPPACTPYKTYpPHI, B OJI>Kaiiiiee BpeMs MOTYT CTaTh KIIHOUEBBIM
3BEHOM B OOECIEYEHUU YCTOMYMBOTO M TIEONOJUTUYECKH HE3aBUCUMOTO
pa3BuTHs cTpansl [1].

KadecTBeHHbIE TPAHCIIOPTHBIE YCIYTH SBISIIOTCS 3aJI0TOM YCIEIIHOTO
pPa3BUTHUSI DKOHOMHUKH CTpaHbl B 1IeJIOM, TeM OoJjiee B OTHAJICHHBIX U TaKUX
TPYJAHOAOCTYIHBIX €€ PErMOHOB Kak ApkTuka. OOecrieueHue H0CTaBKU rpys3a B
MOJISIPHBIX ~ YCJIOBUSIX ~ 3aBUCUT  OT  MHOTHUX  TPYJIHOPA3pPEHIUMBIX
00CTOSTENHCTB [2]: CypOBbIE KIMMATUYECKHUE YCJIOBHS; HAJIWYWAE JIbJOB,
MOKPBIBAIONIUX CEBEPHBIC PAllOHBI B TeUEHWE OOJIbIIEH YacTH TOJa, KOTOPHIC
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CO3JAIOT NPEMHATCTBUSA JUIsl CYHOXOJACTBA; OIACHOCTH 3arpsA3HEHUS MOPCKOU
cCpenpl, KOTOpas Morja Obl HAHECTH TSKENbIM Bpel OKOJOTHYECKOMY
PaBHOBECHIO; OTCYTCTBHE MH(PPACTPYKTYypbl, OOECHEUMBAIOIIECH IPOLECCH
Ipy30IE€PEBO3OK.

AHaJIM3 NPOrpaMMHBIX cpeacTB. I[IpoBeneHHBIN aHamu3 CyIIECTBYIOIINX
IPOrPaMMHBIX CpPEACTB U HH(POPMAIMOHHBIX PECYpCOB B cepe MOPCKHUX
Ipy30IE€PEBO30K MPEACTABIISET:

— Kabotax - mporpamma Jjisi yyeTa MOPCKUX MEPEBO30K KaOOTaKHBIX
KOHTEHHEPOB U TPY30B, UCIIOJIb3YETCS AJIs yuéTa KaOOTaKHBIX MOPCKHX T'PY30B,
OTHpaBIsieMbIX Ha ceBep Poccnn.

— Mopckoil perc - KOHTEMHEphl - mporpaMma JJisi ydera MOPCKHUX
NEPEBO30K KOHTEHHEPOB U IPY30B HA MOpE U € MOPsI (IKCIIOPT/UMIIOPT).

— MultiMix - mporpamma sl ynakoBKa Tpy30B B SIIIUKH, TOIJOHBI U
Ipyrue Tapbl. BpImonHseT pacu€r 3arpy3kd MOJJOHOB B TPaHCHOPTHOE
CpEJICTBO.

— Packer3d - nporpamma paccUMTBIBaCT ONTHMAIBHYH — CXEMY
pa3MelIeHus TPy30B, co3/laHue 0a3bl JaHHBIX I'Py30B, GopMupoBanue 3D miaHa
3aI0JHEHUS TPAHCIIOPTHOTO CPEJCTBA IPY30M.

— Magaya Cargo - mporpamMmma  oOeclieueHHWE  JIOTHCTHUKH,
npeaHa3HaueHHoe 111 MexxayHapoaHbIX [ py30BBIX DKCIIETUTOPOB.

— CargoWiz - mporpamma Jyist ITAaHUPOBAHUS TTOTPY3KH.

JUis  aHanu3a «KadecTBa MPOTrPaMMHBIX CpPEICTB» U BbIACICHUS
KpuTepueB oleHuBaHus 3a ocHOBY Obul B3AT ['OCT 28806-90 «KauecTBo
HPOTrpaMMHBIX cpencTB. TepMuHbI U onpeaencHus» [3]:

— (pyHKIIMOHAIBHOCTH - COBOKYITHOCTh CBOMCTB MPOTrPaMMHOI'O CPEJICTBA,
ornpejensieMasl HaJu4lueM M KOHKPETHBIMH OCOOEHHOCTSIMU Habopa (yHKIIHM,
CIIOCOOHBIX yJIOBJICTBOPSTH 3aJIaHHBIC WJIH TTOApa3yMeBaeMble ToTpedHoCcTH [3];

— HAJIe)KHOCTh - COBOKYITHOCTh CBOMCTB, XapaKTepU3YIOIasi ClIOCOOHOCTh
IPOrPAaMMHOI0 CPEACTBAa COXPAHATHh 33JaHHBI ypOBEHb MNPUTOJHOCTH B
3aJ]aHHBIX YCJIOBHUSAX B TEUCHUE 3aIaHHOTO UHTEepBaJia BpeMeHH [3];

— yA0OCTBO HCIIOJIb30BAHUS - COBOKYIHOCTH CBOWCTB IPOTPAMMHOIO
CpEeICTBa, XapaKTepU3yIollasl yCUIIns, HeOOXOUMBIE JIJIsl €r0 UCTOIb30BaHUs, U
WHIUBUIYAIBHYIO OLEHKY PpE3yJIbTaTOB €ro HCIOJb30BaHUS 3aJaHHBIM WM
HOJ[pa3yMeBacMbIM KPYTOM I0JIb30BaTENeH MPOrpaMMHOTO cpesicTia [3];

— 3(QGEeKTUBHOCTh - COBOKYIIHOCTh CBOMCTB MPOTPAMMHOIO CpPEJICTBA,
XapaKTepU3yromias T€ aCMEeKThl €ro YPOBHS MPUTOJHOCTH, KOTOPBIE CBSI3aHBI C
XapakTEPOM W BPEMEHEM UCIIOJIb30BAaHUSL PECYPCOB, HEOOXOIUMBIX IS
3aJIaHHBIX YCIOBUH (yHKIIMOHUpOBaHU [3];

— COIPOBOXKJIAEMOCTh - COBOKYITHOCTh CBOMCTB IPOIrPAMMHOIO CPEJICTBA,
XapaKTepU3yIolIasi yCUIINs, KOTOpble HEOOXOIUMBI 11 ero Moaupukanuu [3];
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— MOOMIBLHOCTH - COBOKYIIHOCTB CBOMCTB I[MporpaMMHOIO CpCacCTBa,

XapaKTepU3yIoliasi MPUCIOCOOJIEHHOCTh JUIsl TEepeHoca U3 OJHOM  Cpelibl
byHKITMOHUpPOBaHUA B Apyrue [3].

[IpencraBienHble  OporpaMMHBIE  CpPEJICTBA  OIIEHUBAIOTCS IO
nATUOAIINIHOM IIKaje: S5 - TMOJHOCTBIO COOTBETCTBYET Kputeputo, 4 —
JIOCTATOYHO COOTBETCTBYET KPUTEPHIO, 3 - HACTUYHO COOTBETCTBYET KPUTEPHIO,
2 - COOTBETCTBYET KpUTEPHIO, | - HE COOTBETCTBYET KPUTEPHIO.

PC3YJIBTaT CPAaBHHUTCIIBHOI'O aHaJiu3a, PaCCMOTPCHHBIX BBIIIIC
IPOrPaMMHBIX CPEJICTB, MPEACTaBIECH B Ta0IMLE 1.
Tabmuua 1 - AHanu3 mporpaMMHOT0 00ecreueHus], NCIOIb3yeMOro B OPTaHU3aIuH U
yIpaBJICHUN MOPCKUMU TIEPEBO3KAMH
HasBanune OyHKIU- Hanex- | YnooctBo | Dddextun- | ConpoBoxk- | MoOuib-
MPOrpaMMbl | OHAJILHOCTHh | HOCTH | HCIIOJIB30- HOCTH JTAeMOCTh HOCTh
BaHUs
Kaborax 3 3 3 3 4 4
Mopckoit 3 3 3 3 4 4
peiic -
KOHTEHHEPHI
MultiMix 3 4 2 2 1 1
Packer3d 3 4 3 3 4 4
CargoWiz 4 3 2 2 1 1
Magaya 4 3 2 3 1 1
Cargo

Tak e NpOBENEH CPABHUTEIBHBIM AaHAIM3 NPOTPAMMHBIX CPEACTB W3
Tabnuibl 1. Beigenensl KpuTepuu Al NOTPEOUTEN U CYyT0XOJHOM KOMITAHUH B
chepe MOPCKHX TpYy30HEPEeBO30K, KOTOpbIE MpPEACTAaBICHbl B Tabinuue 2.
OueHnBaHNE POTPAMMHBIX CPEICTB IPOBOJMIIOCH IO JBYM IMTOKA3aTEISAM: «+H» -

nPucyTcTByeT, «-» - OTCYTCTBYET.
Tabauna 2 - AHajIM3 TpOrpaMMHOr0 00ecreyeH sl M0 KPUTEPUSIM JUIs [T0JIb30BaTeeH

Ha3zBanue WnTyn- [Tog- | Online | Amnamu- | Ortcne- | Online | MynbTH-
MporpaMMbl | TUBHO MO- | JA€p’KKa | JOCTYI | TUYECKas | )KUBAHUE | pPacyeT | S3bIYHOCTh
HSATHBIN Iocrt COCTaB- rpy3a 3aTpar
uHTepdeiic asiromast | online
Kabortax + + - - - - -
Mopckoit + + - - - - -
peiic -
KOHTENHEP
bl
MultiMix - - - - - - -
Packer3d + + - - - - -
CargoWiz - - - - - - -
Magaya - - + - - - -
Cargo
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B urore anamuza cOCTOSIHUSI MPOTPaMMHBIX CPEACTB B JaHHOU cdepe
CTajJla OYEeBUJAHOW HEOOXOJAMMOCTb Pa3pabOTKU HMHTEIJICKTYaIbHOW CHUCTEMBI
JUTS MOPCKHUX TPY30MEPEBO30K B APKTUKE M CyOapKTUUECKON 30HE B 1IEJIOM, TaK
KaK HE OJHO W3 BBIIIEC MEPEYUCIECHHBIX MPOTPAMMHBIX CPEJICTB, HE MO3BOJIAET
F€HEPUPOBATh IMPOTHO3HYK) AHAIWTUKY M JaXE MPOU3BOAUTH PACUETHI
CTOMMOCTH MOPCKHUX TPY30IEPEBO30K B YCIOBUSAX ApPKTHUKA B PEXKUME
peaNbHOTO BPEMEHH C YI€TOM Pa3IUYHBIX (PaKTOPOB.

ObGocHOBaHMe HeO0XOAUMOCTH Pa3padoOTKM MHTEIEKTYaJIbHOM
CHCTeMbl. YUYHTHIBas OOJIBIIOE MHOMXECTBO (PAKTOPOB, YUYACTBYIOIIUX M
BIIMSIONIMX Ha MPOIECC TPY30MEPEBO3KU, U TO, UTO JAHHBIE HOCST Pa3MBIThIH
XapakTep, U Pa3MEpHOCTh 3aJayd BEJIMKAa, B CBSI3M C 3THUM IpH pa3paboTke
CUCTEMbI HEOOXOIUMO MPUOETHYTh K MHTEIJIEKTYaJIbHBIM TEXHOJIOTUSIM.

B cBsi3u ¢ aTuM 00paboTka nHPOpManuu nMpuodpeTaeT HOBBIM CMBICIH, a
UMEHHO 00pa0OTKa M HCIOJb30BAaHWE HAKOIUICHHBIX 3HAHUN OSKCIEPTOB —
CIIEIUATKMCTOB B cpepe CYAOBOKICHUS U MOPCKUX IPY30IIEPEBO30K.

Takum 006pa3om, MosiBIsIETCA MOTPEOHOCTH B pa3paboTKe:

— DKCIePTHBIX ~ CHUCTeM  —  KJlacca  IPOrpaMMHBIX  CHUCTEM,
AKKyMYJIUPYIOIIMX 3HAHMUS CICHMAIKNCTOB B  KOHKPETHBIX IPEAMETHBIX
00JIaCTSIX W THUPAKUPYIOIIUX SMIMPUUECKUN OMBIT JJII KOHCYJIbTAlMd MEHee
KBau(UIMpoBaHHbIX mnoJib3oBatenei [4]. TlosiBasiercss Takoe MOHATHE, Kak
OHTOJIOTHSI 3HAaHW. BaXHbIM KOMITOHEHTOM 3KCIEPTHOM CHCTEMBI SIBIISIETCA
0a3za 3HaHMI, KOTOpas 00JaJacT TaKUMHU OIpEJSICHUSIMHU, KaK MOJHOTON Hu
HEMPOTUBOPEYMBOCTHIO TMPEACTABICHHBIX B HEW 3HAHUM, ISl TOJIYYEHUS
KAUYE€CTBEHHBIX YIPABICHUYECKUX PEIICHUMN.

— CucteM TNOAAEPKKMA TPUHITUS  PEIIEHHMH —  HHTEPAKTUBHBIX
aBTOMATHU3UPOBAHHBIX WH(OPMAIIMOHHO-AaHATUTHYECKUX CHUCTEM, KOTOpHIC
MoMOTaeT  JIMIy, [PUHUMAIONIEMY  pEelIeHUs, HCMOJb30BaTh  CJIabo
dbopmanu3oBaHHbIE JaHHBIE W MOJIENU JJIsi PElIeHUs] €ro npodeccuoHaIbHbIX
3anad [4].

— Camoo0yuaromuxcs CUCTEM, OCHOBAHHBIX Ha MeToAax
aBTOMATHUYECKOU KIacCU(pUKAINKI MPUMEPOB CUTYaIM peaTbHOU MPaKTUKH [4].
— WHTennekTyaabHbIX CUCTEM —  aBTOMATHU3UPOBAHHBIX  CHCTEM,

OCHOBAHHBIX HA 3HAHUAX, WIH KOMIUIEKCA NMPOTPAMMHBIX, JIMHTBUCTUYECKUX U
JIOTUKO-MaT€MaTUYECKUX CPEACTB JUIA pealu3aldd OCHOBHOW 3ajaud —
OCYILIECTBICHUS MOANEPKKHU IEATEIHHOCTH YeJIOBeKa U Moucka UH(pOpMaluu B
peXrMe MPOABUHYTOIO TUAJIOTa HA ECTECTBEHHOM SI3bIKE [4].

Pa3paboTka u BHEAPEHHE WHTEJUIEKTYaTIbHOM CUCTEMBI JUIsl OpraHu3aluu
U yIpaBJieHUs] MOPCKUMH Ipy30IepeBO3KaMH MO3BOJISAT (POPMATU30BATh 3HAHMS
UM aBTOMATH3UPOBaTh IMPOILIECC MPHUHATUS pelIeHUsA. DTO B CBOIO OYEpelb
MO3BOJUT 00ECIIEYUTh:

Jlns motpeOuTens:
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— OmnunaifH pacyeT CTOMMOCTH TPY30MEpPEeBO3KA U CPOKOB JIOCTAaBKH C
y4e€TOM OCOOEHHOCTEH Tpy3a.

— OTclie)KMBaHUE B PEKUME PEATHPHOTO BPEMEHH IO TYTH CIICTOBAHUS
rpy3a B HHTEPAKTUBHBIX KapTax ¢ 3QPEeKTUBHON BU3yaTn3aIuei.

— OmutaiiH 3anoJiHeHne He0OXOAUMBIX JTOKYMEHTOB JUIsl OTIIPaBKU Ipy3a.

— Hannuue MynbTHUSI3bIKOBOTO HHTEPPEiica cepBuca.

— 3aka3 W pacdyeT CTOMMOCTH COIPOBOXKICHHUS JIEJOKOJA  JIS
CaMOCTOSATEILHBIX IEPEBO30K IO TEPPUTOPHUH APKTUKH U CYOAPKTHIECKOM
paiioHe.

J{nst cy10X0AHOM KOMIIaHWM:

— Pa3pabotky HOBbIX poBOIOK 10 CeBepHOMy MopckoMy myTu (CMII).

— PacdeT cTouMOCTH COITPOBOK/ICHUS JIETOKOJIOB.

— Pacder n aHanmu3 3(pPEKTUBHOCTH HOBBIX MapIIPyTOB MEPEBO3KH.

— Pacuer u ananu3 Oe3omacHoro u 0Oozee OBICTPOro MapuipyTra B
3aBUCUMOCTH OT Mecsla (BpeMEeHH rojia).

Hcxons w3 TEpeUMClICHHBIX BHINIE 3a1ad, I HMHTEIUICKTyaJIbHOU
CUCTEMBbI, HE0OX0AUMO CHOPMHUPOBATH CEMAHTHYECKYIO CETh B OOIIEM BHJE,

KOTOpasi MOKaKeT MHGOPMAIIMOHHYI0 MOJENb MpeaMeTHoM obnactu (PucyHok
1).
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Pucynox 1 - CemanTrueckas CeTh JIJIsl OpraHU3aIMi MOPCKHX MEPEBO30K IPY30B HA OCHOBE
WHTEJJIEKTYaTbHBIX CHCTEM

Ha ocHoBe 3TOl cemMaHTHYecKO#l ceTH ObUIa pa3paboTaHa apXUTEKTypa
WHTEJUICKTYaJIbHOW CHUCTEMBI JUISi OpPTaHU3aIllM MOPCKUX TIEPEBO30K TPY30B
(Pucynok 2).
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3“]1&91’ GBIHCUMETLHBIC CPEOCTIEA
Camo00yuaroIHecs CHCTEMbI Jo2UNecKUe cpedcmea
IlH(!)U[)Jlullll{)HthZ xpanmauna
HOUCKOBBIC CEPEUCHT

PucyHok 2 — ApXHUTEKTypa HHTEIUIEKTYaJIbHON CUCTEMBI OPTaHU3AIMH MOPCKHX MEPEBO30K
rpy30B

Tax xe HE0OXOAMMO pa3padoTaTh apXUTEKTYpbl MOIYyJEH NIJs: pacdera
CTOMMOCTH MOPCKHX TIpy30MEpEBO30K; OHJIaliH pacyeTra CPOKOB JOCTaBKH;
OTCJIC)KMBAHHE B pEXHME pEaTbHOTO BpPEMEHU CIEJOBaHHWE Tpy3a B
MHTEPAKTUBHBIX KapTax ¢ 3(PQPEeKTUBHONW BHU3yalu3alllMeil; OHJIAH 3allOJIHEHHE
HEOOXOJMMBIX JTOKYMEHTOB COTMPOBOXKAAIOIINX TPY3; POPMUPOBAHUE 3aKa3a H
pacdera CTOMMOCTH CONPOBOXKIEHHUS JIJOKOJA JJIi  CaMOCTOSITENIbHBIX
nepeBo3ok nmo CMII; pacuer u aHanu3 3(PQPEKTUBHOCTH HOBBIX MapIIPYTOB
NEepPEeBO3KH; pacueT M aHainu3 Oe30macHoro U Oosiee OBICTPOro MapuipyTa B
3aBHCHUMOCTH OT Mecslia (BpeMEHH rojia).

Pa3paboTanbl apXUTEKTYpbl JBYX MOIYJEH: pacueT CTOMMOCTH MOPCKUX
Ipy30IepeBO30K; pacyeT U aHaiu3 6e30macHoro u 0oJiee OBICTPOTO MapIIpyTa B
3aBHCHMOCTH OT Mecslla (BpeMEHH rojia), KOTOpble IpeCTaBlIeHbl Ha PucyHKax
3u4.

[IpennoxxeHHast apxXUTEKTypa MOJYJS pacyeTa CTOMMOCTH MOPCKUX
Ipy30MEepEeBO30K MO3BOJIUT PACCUUTHIBATH CTOMMOCTh MOPCKHUX T'PY30I1E€PEBO30K
B YCIOBHSIX ADPKTHKM M CyOapKTHYECKHMX DPaiiOHOB, B 3aBHCHUMOCTH OT BHJA
rpy3a, OT TUIIA Cy/IHa, 0COOCHHOCTEH MepeBaIKu rpy3a, CE€30HHOCTH, TUIOTHOCTH
Ipy30MOTOKA B IPYTHX (HaKTOPOB.

ApxuTeKkTypa MOXIYJNS pacuyeTa U aHalu3a MapipyTa MOPCKUX
Ipy30MEepPEBO30K B ApPKTHUYECKHX YCIOBHSIX MO3BOJIUT MPOTHO3UPOBATH OoJiee
0e30MacHbIi U OBICTPHIA MApPIIPYT B 3aBUCUMOCTU OT CE€30HA, KOTOpasi CMOXKET
YMEHBIINUTh PUCKH NPU MOPCKOM rpy30IepeBO3KeE.
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> MHTentekTyabHbIi Web - nuTepdeiic

DkcneprHas cucTema

|—> NPOSHO3UPYeMas anaiumuka
——— Cucremac pacyera CTOMMOCTH
> GBIYUCAUMENBIbIEC cpet)(‘nwa
—— J0cu4Yeckue cper)cmrm

> CucreMbl ¢ KOMMYHUKATHBHBIMU CLIOCOOHOCTAMU

—> ecmec

P4

——> KOHMEKCIMHbIC CIPAGOYHBIC CUCTIEMbI

——— basa nannmIx

L» NHOPMAYUOHHBIC XPAHITUIA

Pucynok 3 — Apxutekrypa MOAYIs HHTEIUIEKTYyalbHOW HHPOPMALIMOHHONW CUCTEMBI JJIs
pacuera CTOUMOCTH MOPCKHX I'PY30II€PEBO30K B apKTHUECKUX YCIOBUIX

> MATennekTyaabHbII Web - nHTepdeiic
f———— Cuctema pacuera i aHanu3a BPeMeHH B yTH

DKenepraas cucrema
Lv H(‘fl]JOHN{IH cenmb

Cucrema pacuera
’—‘ GOIYUCAUINEIBHOIE cped(‘mcm
—» dOcuHecKue (-pet)(-mea
CHCTeMBI © KOMMYHIKAT €Tocc AMH
t eCmecmaenno A3uKosoT IIIII"l’ﬂd)Bﬂ{‘
KOHMEKCIIIBIC CHPABOYHLIC ClemeMbl

——— Ba3a JaHHBIX

L, UHGOpMayUONHbIe XpaHuTya

Pucynok 4 — ApxuTekTypa MOyl MHTEIUICKTyaIbHOU HH()OPMAITMOHHON CUCTEMBI JIsI
pacyera U aHaJIM3a MapLIpyTa MOPCKUX IPY30IEPEBO30K B APKTUYECKUX YCIOBHUSX

[Ipn anHanmze apXUTEKTyp ITUX JBYX MOXYJEH, CTAHOBUTCS OYEBUIHO,
YTO TJIABHBI KOMIIOHEHT — 3TO 3KCHEpPTHAas CUCTEMA, TaK KaK UMEHHO U3 Hee
Oyayt Oparbcs JaHHble JJi1  JajJbHEMIIMX  pacyeToB, aHalu3a H
IPOrHO3UPOBAHMSI, KOTOphle TpeOyroT Oosiee CIONKHOIO HHTEIJIEKTYaJbHOTO
NOJXO0/a, TaKOro KakKk METOJbl HWCKYCCTBEHHOIO MHTEIUIEKTAa, TO €CTh
UCIIOJIb30BAHUE OSKCHEPTHBIX CHCTEM, HEYETKOM JIOTMKH, TE€HETHYECKUX
AJITOPUTMOB.
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B namm nHuM craHoBuUTCS Bce 0oljiee OYEBUIHBIM, YTO HU OJHUH W3
OTJIENTbHO B3STBIX METOJOB HCKYCCTBEHHOIO MHTEIJIEKTa HE IO3BOJIET
YCHENIHO CIPaBUTHCSA CO BCEMH ITpoOIeMaMu yrpaBiieHus [S].

Jlyume Bcero mposBisieT ce0s KOMOMHAIMS METOA0B. DTO O3HAYAET, YTO
OYEHb BaXXHO MMETh MpPEACTaBICHUE 00 WHTEIEKTYaJbHBIX METOAaX, 3HATh
MPEUMYIIECTBA U HEJOCTATKU KaXKIOM TEXHOJIOTMH, YTOOBI MCIOJb30BaTh UX
JOJDKHBIM 00pa3om [5].

CrnenoBarelnbHO, HEKOTOpbIE  OJIOKM  MOXHO  OOBEAMHUTH, Kak
NpeACTaBlIeHO Ha PucyHke 5, YTO MO3BOJIUT YHNPOCTUTH aPXHUTEKTYPY
NPEACTAaBICHHBIX  JIByX MOAyJed U  OOBEIUHUTH HX B  EIUHYIO
JETATM3UPOBAHHYIO APXUTEKTYPY.

Eﬁ HnTennekTyanbHblii web - umepq)eiiek

Cuerema pacyera 1 ana.in3a spementn B 1y

DKCIEPTHAS CHCTEMA
L—» HelipoHHaR cems
CHcTeMa pacvcTa BPCMCHH

> ebrNCTUMETLHYIE CPEICIEa

L woauecxue cpedemea

~> HHTelIeKTyalbHbIH web - nHTepdeiic

DKCHepTHAs

‘ > NPOCHOUPYEMAR QHATHMUKA

> Cuctema pacueTa CTOHMOCTH

> JO2NYECKUC quedcmsn
ET Murennextyanbubiii web - untepdeiic

Cuctemst ¢ AMI

|: CCneCmEenitn a3pirko6ol uimepeic
KOHRIEKCRINDIE CIPABOHHBIE CHCTHEMB
> Mudopmarnionnas cpena
PucyHnok 5 — YacTruHass KOMIO3ULNS ApXUTEKTYPhl HHTEIUIEKTYaJIbHON CUCTEMBI JUIS
OpraHU3ali MOPCKUX MIEPEBO30K I'PY30B

JleTanuzarust Moaysed U UX 00beAUHEHUE HATJISAHO MTOKA3bIBAIOT, KAKUE
OJIOKM eIuHBI, a Kakue TpeOyIT 0co00ro BHHUMAHHUS TIpU JajdbHEWIen
pazpaboTke.
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B nmanpHeiiniemM mnpu  pa3paboOTKe apXUTEKTyp BCEX HEOOXOAUMBIX
MOJAyJIel, KOHEUHas apXUTEKTypa HWHTEUIEKTYaJIbHOM  CHUCTEMBI  JIs
OpraHu3allid M YIOPaBICHUS MOPCKUMHU IE€PEBO3KAMHU TPY30B MPETEPIUT
3HAYUTEIbHbIC U3MEHEHUS.

Crnenyromum 3tanoM OyAeT UMUTAIIMOHHOE MOJIEIHUPOBAHUE, B MPOIECCE
KOTOPOTO BO3MOXXHO HCIIOJIb30BAHUE AHAIUTUYECKOTO WJIA CMEIIAHHOTO
MOJICIUPOBAHUSA. JTanbl HWMUTAMOHHOTO MOJEIUpOoBaHusl  (pa3paboTka
MaTE€MaTUYeCKOM MOJENU, caM MpPOLECC HMUTALUHU, AaHAJIW3 MOJYyYEHHBIX
pe3yabTaTOB), OMPEACNAIOT HEOOXOIMMOCTh B pa3pabOTKe MaTeMaTH4YeCKOU
MOJENH, M1 peanu3alud KOTOpOM TpeOyeTcsi HCIOJIb30BAaHUE pPEATBbHBIX
JTAHHBIX.

Jlist uccnenoBanuss MHPOPMALIMOHHOM CHUCTEMBI, U3YYEHHUSI €€ CBOWMCTB,
IIPOTHO3UPOBAHUS  IIOBEJICHHS  HCIIOJIB3YIOT  METOJ  MOJEIMPOBAHMS,
BKJIFOUAIOLIUI NTOCTpoeHne Mozenu [6]. Tak kak MOJeNb — 3TO YCIOBHBIN 00pa3
00BEKTa UCCIEAOBAHUSA, UMEIOLINI CXOJICTBO C MPOTOTUIIOM, KOTOPBIN CIIYKUT
CPEICTBOM ONUCAaHMsI, OOBACHEHUSI U MPOTHO3UPOBAHUS MOBEACHUS MPOTOTUIIA
[7].

B nanbHeiimem TmIaHUpyeTCs peanu3alus MMUTAMOHHOM MOJENH,
OCHOBOM KOTOPOM SIBJISETCA WCKYCCTBEHHBIM WHTEIUIEKT — HEUPOHHAsI CETbh,
TpeOyromas A oOy4eHus: peajibHble TaHHBIC. JTO MO3BOJIUT B UTOTE MOJTYUYUTh
MHTEJUIEKTYaJIbHYI0 CHCTEMY MAaKCUMAaJbHO JIOCTOBEPHYIO I MOJACPKKH
nmpolecca MNPUHATHS pEIICHUs, aHAIUTUKU. Takke oOyyeHHas cucrema
MIOMOKET MPOTHO3MPOBATh M COKPAILATh PUCKHU YK€ Ha HOBBIX JAHHBIX.

HcKycCTBEHHBI MHTEIUIEKT MO3BOJIsIET 00padaThiBaTh OJHOBPEMEHHO
00JIbIIIOE KOJIMYECTBO MH(OpMAIMU MPU 3TOM MpoilecC 00pabOTKU 3aHUMAET
HE3HAUUTEJLHOE BpPEMs 10 CPAaBHEHHIO C OOBIYHBIM HUMHUTAIMOHHBIM
moxaenupoBanueM. Ha Pucynke 6 moka3zana oOmiass cxema MPOBEICHHS
MMHTAIIMOHHBIX AKCHEPUMEHTOB C MPUMEHEHUEM HHTEJUIEKTYAIIbHOW CHCTEMBI

[7].

Ynpasasonye napaMerpsl u :> MmMuTauuonHsie Mmoaenu :> HHuTennexryanbHble
aJITOPUTMBI MOZEIEH OM3HEeC-TIPoLeCccoB g CHCTEMBI

t v

DKCIepThI <: PesynbTaThl aHAM3a, BADHAHTHI PEIICHHIH

Pucynok 6 - CxeMa npoBeICHHSI HMHTAITMOHHBIX SKCIIEPUMEHTOB
Ha BXO&  UWHTENNEKTyallbHBIX CHUCTEM  MOCTYNAIOT  PE3YJIbTaThl
WMUTAIIMOHHBIX ~ DKCIIEPUMEHTOB, KOTOpPbIE  OCYIIECTBIAIOT aHAIN3 W
npeiararoT Ha BRIOOP HECKOJIBKO BapUAHTOB pelieHui. Jlanee 3KcrnepThl MOTYT
OCTAaHOBUTH CBOW BhIOOp Ha 0OoJiee palMOHAIIBHOM pEIIeHUH, JIMOO MPOBECTU
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HepeHacTPOHKy napaMeTpoB, PYKOBOJICTBYSICh pe3yJbTaTaMu
MHTEJUIEKTYaJbHOTO aHaIN3a, U MPOJI0JKUTH SKCIIEPUMEHT.

3akimouyenue. HemocpencrBeHHass peanuzanuss B yAOOHOH — Juis
KOHEYHOTO TOJb30BatTens (opMe, a YUUThIBas COBPEMEHHBIE pPEaliiH, BCel
MHTEJUIEKTYaJIbHON CUCTEMBI Oy/IeT BBIMOJIIHEHA TIOCPEICTBOM Web-TEeXHOIOTHA.
Web-unrepdeiic mo3BoiuT B pexUMe pealbHOrO BPEMEHH OCYIICCTBIATH:
HOJICPKKY TPUHATHS PEIICHUs; MOHUTOPHHI MpoIllecca MEepeBO3KH TIpy3a B
pPEeXHUME PEalIbHOTO BPEMEHH; CXEMbI PacyeToB 3(PPEKTUBHOTO MUCIOIH30BAHUS
JEIOKOJIOB; pacyeT ONTHUMAJbHOTO TYTH JOCTaBKH; NPEIOCTaBIATH IO
TpeOOBAHUIO OHJIAMH MPOTHO3 Mpoliecca NMEePEeBO3KH Ha OINpPEACIIEHHBI MOMEHT
BPEMEHH U T.JI.

B Toxxe Bpemsi peanmzanys WHTEIUICKTYaJbHOW CHUCTEMBI MOCPEICTBOM
web-uHTepdeiica TO3BONUT  CIEAOBAaTh COBPEMEHHBIM  MEXIyHAPOIHBIM
YCIIOBUSIM COTPYJHUYECTBA.

JlaHHasi MHTEJUIEKTYaJlbHBIX CHUCTEMa OpraHM3allil W  yIpPaBJICHUS
MOpPCKUMH TEPEBO3KAMH TPY30B C YUYETOM apKTHUYECKHUX YCIIOBUHM, MO3BOJIUT,
IpeXKIe BCEro, MPel0CTaBUTh PYKOBOJALIEMY COCTaBY CYJIOXOJHON KOMITAHUU
IPOTHO3UPYEMYIO aHAJIUTUKY, YTOOBI CBOEBPEMEHHO MPUHUMATH 3(P(PEKTUBHbIE
pemieHuss I JANbHEWIEro  pa3BUTHS  JEATEIBHOCTH W TMPHUBJICYD
NOTpEOUTENEH.
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E.Y. Sobolevskaya, S.V. Glushkov, N.G. Levchenko
ARCHITECTURE OF INTELLIGENT SYSTEM OF ORGANIZATION
OF ARCTIC MARITIME CARGO TRANSPORTATION
Vladivostok State University of Economics and Service, Vladivostok, Russia
Maritime State University. adm. Gl Nevelskogo,

Vladivostok, Russia

The analysis of the software intended for management of sea freight transportation
processes is has been carried out. A number of shortcomings have been identified in the
existing software used to organize work in specific navigation areas, such as the Northern Sea
Route: lack of decision support systems, lack of analysis to calculate time and cost of cargo
delivery. The architecture of an intelligent system for the organization of sea freight traffic
has been developed, taking into account the difficult conditions of navigation in the Arctic.
The architectures of two modules have been developed: calculation of the cost sea cargo
transportation; calculation and analysis of a safe and faster route depending on the month
(time of year). The process of simulation modeling is based on the methods of artificial
intelligence - the neural network, expert systems, the mathematical tool of fuzzy logic. The
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architecture of the intellectual system of organization of sea freight traffic with a successful
implementation will allow: to provide the senior management of the shipping company with a
predictable analytics; to support decision-making; to monitor the process of cargo
transportation in real time; to carry out schemes for calculating the effective use of
icebreakers; to calculate the best possible way of delivery; to provide on-demand online
forecast for transportation at a certain point in time, minimize the cost of shipping, delay in
transit, risks to cargo safety.

Keywords: sea cargo transportation, Northern Sea Route, Arctic, intellectual systems,

simulation modeling.
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