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BCTYIIHE CJIOBO

CporogHi icHye HaraibHa NOTpeba B 3aCTOCYBaHHI B HAaBYAJIbHO-BUXOBHOMY
mporieci MiATOTOBKK (paxiBIIB HOBHX METOJIB, SIKI CHPUATUMYTH MIABUIIEHHIO HOTO
SKOCT1 Ta BUNPABJIAIOTh ce0e Ha HAI[IOHAJLHOMY Ta €BpONEeCchbKOMY MpocTopi. MopchKiit
rajy3l MOTpiOHI CHEUIaJiCTH, $KI BMIIOTh €(QEKTUBHO MpaIIOBATH B KOJEKTHUBI,
BUKOPUCTOBYIOTh HaOyTi 3HAHHS, BMIHHS Ta HaBUYKU HA MPAKTHI, TOOTO mpodeciitHo
KOMIIETEHTHI. 3 OTJIAy Ha I1€, OCHOBHOIO METOI0 CY4YacCHOI BHIIOi OCBITH € MiATOTOBKA
KBaTi(hiKOBAHOTO CTEIiaicTa BIMOBITHOTO PIBHS Ta MPOQiII0, KOHKYPEHTO3AaTHOTO Ha
PUHKY Ipaili, KOMIETEHTHOTO, IKUW IPYHTOBHO BOJOJI€ Mpo(decieto Ta OPIEHTYETHCS B
CYMDKHUX Tainy3sx AiSUTbHOCTI, TOTOBOTO JI0 MPO(dECiitHOTO poCTy.

Mopcbka raily3p AUKTY€ TNpaBWiIa MIATOTOBKA MOpPSKIB IO BChOMY CBITY.
Hesanexxno Big Toro ne ¢axiBii NPOWIIM MiATOTOBKY, BOHM TOBHHHI BIINOBIJATH
BUMOraM MikHapoaHoi KoHBeHIIi 3 MUTaHb AUIJIOMYBaHHS MOpPSIKIB Ta HECEHHS BaxTH
1978 p. IIAMHB 78/95, 31 3minamu 2010 poky, B 3MICTiI SIKOi BUCBITJIEHO MUTaHHS
0araTopiBHEBO1 MIATOTOBKM MOPCHKHX CIICIIATICTIB Ha OCHOBI KOMIIETEHTHICHOTO
miaxomy. 3TiIHO 3 Haka3oM MiHicTepcTBa OCBITH 1 Hayku Ykpainu Ne 1148 Bin
7.10.2014 p. «IIpo mpoBeneHHs Ha 6a31 XepPCOHCHKOI AepkKaBHOI MOPCHKOI akaaemil
JOCITITHO-CKCTIEPUMEHTAIBHOT  po0OTH 3a TeMow: «TeopeTHKO-MEeTOANYHI 3acaju
peanizailii KOMIETEHTHICTHOTO MIAXOAYy B MIATOTOBIN (axiBIiB MOPCHKOI Taly3i»
XEepCoHChbKY  JepKaBHY MOPCBKY  akaJeMil0 BHU3HAUEHO  EKCIIEpUMEHTaJIbHUM
HaBYAJIbHUM 3aKJaJOM 13 BIPOBA/KEHHS KOMIIETEHTHICHOTO TIAXOQy B TIPOIEC
MiATOTOBKH (DaxiBIliB.

VY Hamomy HaBYaJIbHOMY 3aKjiaji aKTUBHO 3alpOBaKYIOThCS HOBITHI TEXHOJIOT11
HaBYaHHS, 110 0a3yIOThCS Ha MOETHAHHI KOMIIETEHTHICHOTO 1 KOMYHIKaTUBHOTO IT1/IX0/11B
Ta CydyacHUX 1HGOpPMaLIHHUX TEXHOJOT1H.

Tinpku pasom 3 BamH, 00JapOBaHOIO Ta TBOPUOK MOJOJII0, MU, TPOPECOPCHKO-
BHUKJIAJAIbKUM CKJIa] 1 POBIAHI PaxiBIll akajemii, 00’ €THABIIM HAIIl 3yCUIUISA, 3MOKEMO
MOKPAILlUTA CUCTEMY HaBYAJIbHO-BUXOBHOTO Ipoliecy, 3a0e3MeunTH BUCOKUN pIBEHb
KkBasidikanii BUIYCKHUKIB Ta c(OPMYBATHU B CYCHUIBCTBI TOBary A0 TaJaHOBUTHX
HAyKOBIIIB, MallOyTHIX MpodecioHatiB, 0 T1IHO NPEACTABISITUMYTh Hallly JIep:KaBy Ha
CBITOBOMY PiBHI.

CrnopiBaemocs, mo Bochma Bceykpaincbka HaykoBa KOH(EpPEHIIis] CTYJIEHTIB
«Cy4vacHl mpoOJeMHU MOPCHKOTO TPaHCHOPTY Ta Oe3neka MOpEIIaBCTBa» yCHAAKye
Kpali Tpaaulii nomnepeaHix KoHQepeHUiid 1 cTaHe HaJiiHUM TIATPYHTSIM IJi1 PO3BUTKY
HAyKOBOi JISUIBHOCTI KypCaHTIB XEpCOHCHKOI JepXaBHOI MOpPCHKOI akajaemii Ta
CTYJICHTIB 1HIIIUX HABYAJIbHUX 3aKJIaJlIB Y KpaiHU.

3udy BCIM y4yacHHKaM KOH(epeHIii TUTIAHOI  JOCHIIHUIBKOI  poOOTH,
KOHCTPYKTHBHUX 1JIeli Ta BArOMUX HAYKOBUX JOCSATHEHb.

o~

Pexmop X/IMA,

npocghecop B.B. Yepnaecokuii
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EKCIUVIYATALIIA BOAHOI' O TPAHCIIOPTY
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MNEPCIHEKTUBU PO3BUTKY KOHTEMHEPHUX ITEPEBE3EHD
B CYUACHHUX YMOBAX

Abecconos O. B., JKypikoe B. B., Icaceé O. B., Cnonanux B. B.
Xepconcvka oepircagna mopcoka akaoemis

Beryn. Crilike 3pocTaHHS HaceleHHS y CBITI BUMAara€ HiIBUIEHHS DPIBHSA 1 00’eMiB
TPAHCIOPTHUX MOCIYr. MiXKHApOHA TOPTriBJIA NPUTATYE BCE OUIbIIE YUCIO KpaiH, GopMye HOBI
BUMOTH 1 KPUTEPIT SIKOCT1 JJO TEXHOJIOTIM BaHTa)XoOIlepeBe3eHb, aBTOMATH3allil 1 iIHpopMaTu3aiii
TEXHOJIOTIYHUX 1 1H(pOpMaUIiHUX MpOIECiB, SKI CYINPOBOUKYIOTh MEpeBI3HUI mpouec. 3a
nporHo3amu COT B 2020 pomi o0’eMH MDKHApOJHHUX BaHTaXKOINEPEBE3€Hb HAa OCHOBHHUX
TPAHCIOPTHUX HANpsMax 1 MapuIpyrax MOXYTb BHUPOCTH B JBa pa3u B mHopiBHAHHI 3 2010
pokoM. B mepry uepry npuckopeHuMH TeMrnamMu OyayTh pOCTH KOHTEHHEpH1 nepeBe3eHHs [1].

OcHoBHa yacTuHa. KoHTeliHEpH] NepeBe3eHHsI PO3BUBAIOTHCS B KOHTEKCTI 3arajibHUX
TeHJEHLIM riobanizamii 1 iHGopMmaTH3alli MDKHApOAHOI TOPriBil. 3pocTaHHA o00’eMiB
KOHTEHHEPHUX I[epeBe3eHb NPU3BOJUTL JI0 KOHCOJIAAIll PUHKY LUX IEPEBE3CHb 1 3JIMUTTA
CYy[IHOBJIACHULIbKMX KommaHii. KoHTeilHepHa TEXHOJOris IepeBe3eHb BaHTaXIB CbOTOJIHI
CTUMYJIIOE T100ai3allif0 pUHKY TPAHCIIOPTHUX IMOCTYT, BKIIOYAIOYM HE JIMIIE MOPCHKI, aje i
Ha3eMHI IepEBE3EHHSI.

OpHi€0 3 OCHOBHUX MEPCHEKTUBHUX TEHJEHLINA PO3BUTKY TPAHCIOPTY € 30UIbIIEHHS
00’eMIB TepeBE3EHHsI BAHTAXKIB YKPYMHEHUMHU BAHTAKHUMH OIWHUIIMH, TOJOBHUM YHHOM, B
KoHTelHepax. O0’eM mepeBe3eHb BaHTaXIB B KOHTeHHepax Oe3nmocepeiHbO IOB’SI3aHUM 3
00’eMOM TOpriBJl TOBapamu [2].

Mopchkuii TpaHCHOPT 3arajoM poOWTH BIUIMB Ha TJIOOami3allifo CBITOBOI €KOHOMIKH.
Po3BuTOK TpaHCHOpTY € OAHUM 3 YOTHPHOX 3aCaIHUILKMX YMHHUKIB TiIoOamizaiii CBITOBOI
€KOHOMIKM pa3oM 13 PO3BUTKOM TeJIEKOMYHIKallii, jibepaiizalieto TOPriBii 1 MIKHApPOJIHOIO
CTaHJapTHU3alli€l0, SKa MIJBUIIYE €(PEKTUBHICTh IMOCIYT IMOPTIB 1 CYAHOIUIaBHUX KOMIaHIM.
['mo6anizanisi cBITOBOi EKOHOMIKHM MPHU3BEJa 10 3pOCTaHHsA 00 €MIB CBITOBOI TOPriBii. OCKUIbKU
npoiiec riaoodanizaiii, 04eBUAHO, MPOJIOBKYBATUME PO3BUBATHUCA 1 1aj1l, 00’ €M CBITOBOI TOPTiBIi,
30KpeMa ii MOPCHKOI CKJIaJI0BOI, MPOJOBKYBATUME 3pOCTAaTH B OCSHKHMI mepion. B pesynbrari
riobanizaiii €eKOHOMIKM 1 PO3BUTKY TOPriBJII  3pOCTaTUME IMONUT Ha IOCIYTHM MOPCHKOIO
Tpancmopty [3].

VY CBITOBIM MpakTUIl PO3BUTOK KOHTEHHEPHUX IE€PEBE3€Hb BHU3HAUMBCS AK OJUH 3
HaWBaXIMBIIIMX HANpsSMIB BJIOCKOHAJIEHHS MpOILIECY JOCTaBKU BaHTaXIB, PIIIEHHS 3ajaui
KOMILJIEKCHOT MeXaHi3alli 1 aBToMaTu3alli HaBaHTAXXyBaJbHO-PO3BAHTAXXYBaJIbHUX pPOOIT,
3a0e3neyeHHs 30epeKeHHs IKOCT1 BAHTaXy B MPOLIEC] TPAHCIIOPTYBAaHHS 1 peaizarii.

BenukoBaHTaxHi pepprkepaTopHi KOHTEHHEpPU 3HAXOIATh Yyce OUIbII IIUPOKE
3aCTOCYBAaHHSA IpU TPAHCIOPTYBAHHI UIBUJIKOICYBHMX Xap4yOBUX TMPOAYKTIB MOPCHKUM
TPAHCIOPTOM, 3aBISKU LJIOMY psy IepeBar B MOPIBHSIHHI 3 TPAHCIIOPTYBAaHHSM BaHTaXIB B
0XOJIOKYBaHUX TproMax [4].

BaxnuBoro mnepeBaror0 € MOXJIMBICTh LIBUJIIIONO IPOBEAECHHS HABAHTAXYBaJIbHO-
PO3BaHTaXXyBaJIbHUX POOIT NpPHU BHUKOPUCTAHHI 3BHUYAMHUX MOPTAJBHUX KpaHIB, a TaKOX
MO>KJIUBICTh JOCTaBKM KOHTEWHEPIB «BiJ JABEped IO JBEpEi» ILISAXOM BUKOPUCTAHHS PIZHUX
BU/JIIB TPAHCIIOPTY 0€3 MPOMDKHOTO MEePEBAHTAXKEHHS BAHTAXKIB.

Po3BuTOK KOHTEHHepH3alil TPAHCHOPTHUX IME€PEBE3E€Hb UIBUIKOICYBHOT MPOAYKIIT
BUKJIMKAaB HEOOXITHICTh PIICHHS PALY CKIAQAHUX IPOOIeM:

—  KOHCTPYKIII 1 yCTaTKyBaHHs pedpHKepaTOpHUX KOHTEHHEPIB HE Oylin po3paxoBaHi
Ha TpUBaJll MOPCHKI NepeBe3eHHs (PPYKTIB, y 3B’SI3KY 3 UMM TPOIMIUHI IJI0IM MOTJIH ajicopOyBaTu
JIETIOY1 PEYOBUHH, L0 BUAULSIIOTHCS TEIUIO3OJAIE0 a00 IHIIMMU JeTalIsMU KOHTeWHepa 1
MTOBHICTIO BTPATUTHU CBOIO TOBAPHY L[IHHICTH B IIPOIIEC] TPAHCIIOPTYBAHHS;

— HE3HayHa TeIuioBa 1HEpUis 1BOJAUIAHUX KOHCTPYKLIN  pedpukepaTOpHUX
KOHTEHHEpIB 1 HEBHCOKA TOYHICTb CHCTEM aBTOMATHYHOIO KOHTPOJIK 1 peryiaroBaHHS
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XOJONWIBHUX arperariB NpU3BOAWIM /IO HENPUIYCTUMUX BIIXWIEHb TEMIEpaTypu B
KOHTEHHEepax BiJl HEOOX1IHUX 3HAaYEeHb, 1110 30UIbIIYBAIO PU3UK IIEPEBE3CHHS TPOMIYHUX IJI0/IIB
1 0co0nMBO OaHaHIB;

—  BIACYTHICTb CTAHIIIH JUISl MONEPEIHBOTO OXOJIOKEHHS TPOMIUHUX IIOAIB B MICISIX
300py mepen BaHTAKEHHSIM B pedprxepaTopHi KOHTEHHEPU NPU3BOIMIO JO HEOOXITHOCTI
OXOJIOJDKEHHSI BaHTaxy Oe3mocepeHbO B KOHTEHHeEpax MpHU BHUCOKHX IIOYAaTKOBHX
TeMIieparypax.

TakuM 4MHOM, 10 3aBJaHb, PIIICHHS SKUX MOCWJIIOE Y3rOJDKEHICTH il Oe3rmocepesHix
YYaCHUKIB TPAHCIOPTHOTO MPOILIECY, BITHOCSTh:

3a0e3neYeHHs TEXHIYHOT BIIMOBITHOCTI YYaCHUKIB TPAHCIIOPTHOTO MPOIIECY;

— 3a0e31e4eHHs TeXHOJIOTIYHO1 BIAMOBIIHOCTI Y4aCHUKIB TPAHCIIOPTHOTO MPOIIECY;

—  Y3TOJDKEHHSI EKOHOMIYHUX IHTEPECIB YUaCHHUKIB TPAHCIIOPTHOTO MPOIIECY;

—  BUKOPHUCTaHHS €IMHUX CHCTEM IUIAHYBaHHS.

— HAasBHICTb €JMHOTO OIEpaTopa HACKPI3HOTO IEPEBI3ZHOTO MpOIleCy, L0 3AIMCHIOE
€IMHY (YHKIIIO YMPaBIiHHS HACKPI3HUM MaTepiaJbHUM TIOTOKOM, CTBOPIOE MOJKIIUBICTH
e(eKTUBHO IPOEKTYBaTH MOT0 pyX 1 JOMAaraTUCs 3a/laHuX [1apaMeTpiB Ha BUXO/II.

[Ipu opranizanii 3MilIaHOTO NEPEBE3EHHS JIOTICTUYHA CUCTEMA IIPUITYCKAE:

—  BHUKOPHUCTAHHS JBOX 1 OUTbIIIE BH/IIB TPAHCIIOPTY;

—  HasBHICTb €JUHOTO OIlepaTopa MpoLecy NepeBe3eHHS;

—  €IVHUHI TPAHCIIOPTHUIN JOKYMEHT;

—  €IuHy Tapu]HY CTaBKY;

—  TOCHIIOBHO-LIIEHTPAJIbHY CXEMY B3a€MO/I11 YYaCHHKIB;

—  €IUHY 1 BUCOKY BIANOBIJAIBHICTD 32 BaHTaxX [5].

Pe3ynbTar BUKOpPHCTAHHS TPAHCIOPTHOI JIOTICTUYHOI CUCTEMH — BHCOKA BIPOTIIHICTH
BUKOHAHHS «UIECTH MPaBWJI JIOTICTUKW»: MOTPIOHUN BaHTaX, B MOTPIOHOMY Miclli, B TOTPiOHUI
4yac, y HEOOXITHIA KUIBKOCTI, HEOOX1HOT SKOCTI, 3 MIHIMAJbHUMH BUTpAaTaMH. 3a0e3MeueHHS
TEXHIYHOTO 1 TEXHOJIOTITYHOTO 3B’A3Ky B TPAHCHOPTHIM JIOTICTHIII BHUMAara€ Yy3TOJDKEHHS
€KOHOMIYHMX IHTEpECIB YYaCHUKIB, a TaK0X BUKOPUCTAHHS €IUHUX CHUCTEM IUIaHYBaHHS.
TexHiyHUN 3B’SI30K B TPAHCHOPTHOMY KOMIUIEKCI O3HAuya€ Y3roJKEHICTh IapaMeTpiB
TPAHCIOPTHUX 3aco0IB SK B CEpelMHI OKpEeMHUX BHUIIB, TaK 1 B MDKBHUIOBOMY po3pizi. Lg
Y3rOJKEHICTh JI03BOJISIE 3aCTOCOBYBATH MOJAJIbHI IEPEBE3CHHSI, MPAIIOBATU 3 KOHTEHHEpaMu 1
BAHTQXHUMH IMaKeTaMu. TEeXHOJOTTYHHUM 3B’SI30K MPUITYCKAE€ 3aCTOCYBAHHS €IMHOI TEXHOJIOT1i
TPaHCIOPTYBaHHS,  HpsiIMi  TNEPEBAaHTAXXEHHs,  Oe3NMepeBaHTAKYBAJIbHE  IOBIIOMJICHHS.
ExoHoMiuHMI1 3B’S30K — 1€ 3arajbHa METOJOJOrIs JIOCHIDKEHHS] KOH IOHKTYpU PHHKY 1
1o0y10BU TapU(PHOT CUCTEMHU.

Ha cporogHimiHiil 1eHb MOCTYIIOBO CKOPOUYYETHCS PO3PUB MDK MTOIIUTOM Ha IEPEBE3ECHHS
1 TPOMO3HUINEID KOHTECHHEPHUX TOTY)KHOCTeH. Bu3Haummacs TEHACHINST 10 3POCTaHHS
¢paxToBuUX cTaBOoK. HapemiTi, NmepcnekTUBM EKOHOMIYHOIO 3pOCTaHHS — IMepIl 3a BCE,
PO3BHHEHUX KpaiH, BIA SIKUX, TOJOBHUM UYHMHOM, 1 3aJ€KHUTh MONUT HAa PUHKY — BCEJSAIOTH
ChOTOJTHI HafIt0 [6].

3a3HaBLIM 3HAYHE MAaJIHHS (PaxTOBUX CTaBOK B mepiof 3 cepnHs 2017 poky mo KiHelb
POKY, OUIBIIOCTI KOHTEWHEPHUX JiHIM Bramocs Ha moyaTtky ciuHs 2018 poky miAmTOBXHYTH
CTaBKHU JI0 3pOCTAHHSL.

[IpumitHO, 1m0 OUIBIIICTG KOMIIAHIA AOCAMNIM YCHIXIB HE3Ba)KAIOUM Ha JY)KE HEMpPOCTi
KOBTEHb 1 JIUCTOMAJl MHHYJIOI'O POKY, KOJHM BiJ3HauaBci cjla0Ke 3pOCTaHHA IIONMUTY Ha
KOHTeWHepH1 mepeBe3eHHs. lle crocyBamocs sk tperima [Hanexmit Cxig — €Bpoma, Tak i
BHYTpPILIHbOA31aTCbKUX IepeBE3€eHb [7].

KonrelinepHni omeparopu Oynu HaWOUIBII YCHINIHI B MIATPUMKY OUIbII BUCOKUX
¢paxToBux craBok Ha noB’si3aHux 3 CILIA ToproBux kopuaopax, K Ha CXIAHOMY, Tak 1 Ha
3aximHOMY  y30epexoki. Ha  3HauyHmMX, TOB’S3aHMX 3  TMEPEBE3CHHSIMH  BEJIMKHUX
KoHTelHepu3oBaHux o0csriB CepenzemHomop’s ta [liBHiuHOT €Bponuy, orosnouieHi General Rate
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Increases TakoXx mpu3BEIM 0 3POCTAHHS CTAaBOK, HEXail 1 HE TaKOTO 3HAYHOTO, SK Ha
aMepUKaHCbKUX Hampsmax [8].

Bimznauumo, mo 3pocTaHHs KOHTEHHEPHOTO (UIOTY 1ICTOTHO NEPEBHIYBAJIO 3POCTaHHS
nonuty B ocraHHid TpetuHi 2017 poku, TOMy NHajaiHHSA CTaBOK CHOCTEpIrajocsi MpoTaroM 6
MicsiB, g0 ciuas 2018 poky.

[IpoTe, excnopT HamepenoaHi kutaiickkoro HoBoro poky, sike BiI3Ha4alud B CepeauHi
motoro 2018 poky, mpu3BiB 10 30UIbIICHHS MOMUTY Ha KOHTEMHEpHI NEpeBEe3E€HHS HACTUIbKH,
o cTaBku Ha nepeBe3eHHs Ha CxigHe y30epexoks CIIA Bupociau Ha mouyaTky cCiuHs i
IIPOJIOBKUIIU 3POCTaHHS @K J0 KIHLS JIFOTOTO.

Haii6inpmmii o0car KOHTeHHEepiB NepeMIllaeTbesi Ha KOPOTKI BHYTPIINIHbOA31aTChKUX
mucrannii. 3a nanumu Container Trade Statistics Ltd, mpotsirom 2017 poky, MK pi3HUMU
aziaTrcbkuMu noptamu Oyio nepese3eno npuodanszHo 40,9 mua TEU, mo Ha 4,3 % Outblne, HOK B
2016 pomi. Ha mnaiBaxmuBimux <«aoBrux» Mapuipyrax Container Trade Statistics Ltd
Hapaxysaina 18,5 mnn TEU, nepesesenux 3 [lanexoro Cxony no IliBuiuHoi Amepuku (+ 7,3%) 1
15,8 maa TEU na mapmpyrax 3 anekoro Cxoay go €spomnu (+ 3,7 %) [7].

Bupic nonur 1 Ha Tpeial, mo 3B’s3ye [lanexkuit Cxin 3 appuKaHCHKUMHU KpaiHaMH,
po3TaioBaHuMu Ha miBeHb Bia Caxapu. Y 2017 poui Ha HboMY Oyiio nepeseseHo 2,8 mian TEU
(+ 5,9 %). HaiiznauHiiie 3pocTaHHs B MUHYJIOMY polii OyB pocsarHyTuil Ha Tpeiiai Janekuit Cxin
— IliBnenna 1 llenTpanbna Amepuka — 3,6 mutn TEU 3a Bce, mo Ha 10,7 % Outblie, HX pOKOM
paHiie.

Huni npoBinHi KoMmaHii CBITY, IO 3ailMarOTbCsl NEPEBE3CHHSIMHU IIBHAKOICYBHOT
MPOJIYKIIil, BUKOPUCTOBYIOTh B KOHTEHHEPHUX MEPEBE3CHHSAX HOBI METOIM, L0 J03BOJISIOTH
3HAYHO MPOJIOBXUTH ii TEpMIHU 30epiraHHs.

BucnoBku. O4ikyeThes, 110 B HUIOMY 3pOCTaHHS NONMUTY OyJe MEHII TUHAMIYHUM, HDK
y 2017 poui, mpoTe JOCUTHh BUCOKUM, 11100 MOTEHIIMHO MOJINIIHUTUA (yHIaMEHTalIbHUM OanaHc
Ha puHKY nepeBeseHb. s 2018 poxy BIMCO npornosye 3poctanns nonuty Ha 4 %—4,5% 1
3arajbHe 30UIbLICHHS KOHTEHHEpHUX MOTyXHocTel Ha 3,9 % B MOpPIBHSAHHI 3 MONEPEIHIM
pOKOM, oIyOJIiKOBaHE B ClYH1 HUHIIIHBOTO poKy MDKHAapOIHUM BAIIOTHUM (POH/IOM OHOBJICHHS
3BiTy World Economic Outlook («IlepcriekTuBU pPO3BUTKY CBITOBOI €KOHOMIKHY») JEMOHCTPYE
ontuMidM o0 3poctaHHs BBII po3Bunenux exoHomik cBity B 2018 1 2019 pokax, mo
0€3yMOBHO J1a€ Hajii 1 Ha 3pOCTaHHS KOHTEHHEpHOro puHKY [3].

CIIMCOK BUKOPUCTAHOI JITEPATYPU

1. Drewry Shipping Consultants (2008). Container Market Review and Forecast:
Annual Report 2010-2011. London.

2. bortHaprok M. B. ®@opmupoBaHHe NapTHEPCKUX OTHOLIEHUN KOMIIAHUM MOPCKOTO
TPAHCIIOPTHOTO Yy3JIa Ha OCHOBE MapKETHHTa B3aUMOJICHCTBHI: MPOOJIEMBI W TEPCIEKTUBHI /
M. B. Botnaptok // O0miecTBO: MOJUTHKA, SKOHOMHUKA, paBo. —2012. — Ne 2. — C. 104 — 109.

3. Constantinescu C, Mattoo A and Ruta M (2016). The global trade slowdown:
Cyclical or structural? International Monetary Fund Working Paper No. 15/6.

4. Batra A (2016). Container mega-ships may not deliver the promised economies of
scale. Shipping and Finance. 237.

5. Byuun E. JI. Opranuszanusi KoMmMep4eckoil paboThl pU MepeBO3Kax Irpy30B B CyAax
cmemannoro mwiaBanus / E. JI. byuaun, E. ®@. 3aButaes, B. ®. Mutun. — M.: Tpancnopt, 1985.

6. Ceprees B. 1. KopriopatuBHas noructuka B Borpocax u otserax / B. H. Ceprees, E.
B. bynpuna, C. B. [lomauna. — M.: HUL] UHOPA, 2014. — 634 c.

7. Clarksons Research (2018b). Container Intelligence Monthly. 18(7).

8. Baker J (2018). Brexit vote to have limited impact on box shipping. Lloyd’s List
Intelligence. 29 June.




Cyuacni npobremu mopcokoeo mpancnopmyma b6esneka mopeniascmaa, 22 aucmonaoa 2018 p.

ABAPIHHA HABITAIIIA B CYJHOILIABCTBI

baxau B. C.
Xepcoucoka oeparcasna mopcoka axkaoemisn
Hayxosuii xepienux — 3onomapenxo B. @., cmapuwuti 6uxkiaday XepcoHcbKoi 0epicasHoi
MOpCbKOi akademii

Beryn. YV 3B’s13Ky 3 iHGOPMAIIHTHO-TEXHIYHIM PO3BUTKOM JIFO/ICTBA, MPAKTHUYHI IPUHOMU
BOJIOJIHHSIM CYJHOM IOCTIHHO BAOCKOH&IIOIOTHCS. Lle 1 HOB1 3aco0M CyNMyTHHKOBOI HaBIrallii,
KapTorpadiuti, iHGopmalliiiHi Ta HaBirauiiHi cucTeMu. 3po3yMiso, 110 BCE 1€ HAIPaBJIEHO Ha
MIJBUIIEHHS TPOJYKTUBHOCTI Ta SIKOCTI pOOOTH MOpSKA 1 CIIPsIMOBaHE Ha MiJBUIICHHS Oe3nexu
pyxy cyneH. Pazom 3 nuM € 0arato HEBHUpPIINIEHUX MPOOJEM, L0 € JIOCI aKTyaJIbHUMU. 3 HUX
MOXXHa BUJUIUTH: HE CUCTEeMaTH30BaHICTh I1H(GoOpMalii Ha L0 TeMy Ta u4acTi mnepedoi
CYIyTHHUKOBUX HaBIral[lifHUX CUCTEM.

AHaJi3 cydyacHoro crany mpoosaemu. Jlyis aHamizy cTraHy po3poOKH J1aHO1 mpoOiemMu
OyJI0 BUKOPHUCTAHO KiacH(IKalil0 BUKOPUCTAHUX JDKEPET Ta JiTepaTypu 3a 1HGOpMaLiiiHOIO
IIHHICTIO (TIpalll 3arajJibHOTO XapaKTepy; BY3bKOCHEI[IaII30BaH1 Mpaili, M0 CTOCYIOTHCS MEBHOT
KOHKpeTHOi mpobnemu). 3a TEMaTHUKOK JOCIHUDKEHHS HEOOXITHO BII3HAYUTH pPOOOTU
3arajlbHOr0  Xapakrepy, sKI  NPUCBAYEHI  MOpPEXiAHIM  acTpoHOMIii, HaBirauii, Ta
rigpoMeTeopoJiorii. 3riHo 3 00paHOO KiIacuiKalli€e, 3a3HaYUMO, IO JI0 TIEPIIOT TPYITH Mpallb,
Kl MalpTh 3arajJbHUM XapakTep MH MOXEMO BIJHECTH poOOTH Takux aBTOpiB: ['opmaHH-
Bennenrod b [1].,
Turos P.1O [2]., Epmonaes I'.I' [3]., Amutpues B.U [4]., Jlarans x [5]., bogmiu H [6]. Hdo
JPYroo Irpyly MU BIIHECIIH Tpalll, sIK1 MalOTh BY3bKOCIIELIAII30BaHUI XapakTep, Taki Ik podoTa
aBTopa beopu /I [7]., o 6e3nocepesHb0o MpUCBsYCHA HAIINA MPOOJIeMATHII.

Mera, sxy nepenbadaeTbcsi JOCIITU B LIl poOOTI, MOJSrae B PO3KPUTTI 1 BUSBIECHHI
HaWII€BIMX Ta HAUTOYHIIINX METO/IIB aBapiifHOT HaBITaIii.

OcHoBHa yacTuHa. Bapro nouatu 3 TOro, 1o X siBisie co00I0 «aBapiiiHa HaBirauis»?
JeBin bropu, 3acCHOBHUK 1 AupeKkTop HiKosu Hasiramii Crapnad, y cBOiil KHU31 OMKCYE L€ Tak:
«Ue mpocto Hapiraiis 3 oOMexeHUMH, a00 IMIPOBI30BAaHUMH IHCTPYMEHTaMU, HE3aJIEKHO Bl
ob6ctaBun» [7]. Y Ki1acHYHOMY CEHCI 11€ HaBiraiis y BUIMAJKy BIIMOBH CyJTHOBHX CHCTEM, a00 y
pa3i NOKUJaHHS Cy/iHA 1 BUKUBAHHSA y BIIKpUTOMY Mopi [1].

[{ro TeMy BUBUaIM BEJMKI MOpeEIUIaBlll pi3HUX YaciB, Taki sk Kyk, Jlamepy3 ta Gararo
iHIMX. /{15 1bOro BHKOPHCTOBYBAJIaCh acTPOHOMIs, TIAPOMETEOPOJIOris, HaBirauisi 1 HaBITh
OloJyoris, mix Yac BUBYECHHS MOpChbkuxX TBapuH [2]. Ilim wac pobGoTH Ham CTaTTEI0 MH
03HAaWOMUJIIUCH 3 OaraTbMa BHIAJKaMH, KOJIM MOXKHA BeCTH cyaHo 0e3 pomomoru GPS cucrem i
KoMIaca, MOYMHAIOYM BiJ HaBiramii 3a JIOMOMOTOK0 COHII, IO BUKOPHCTOBYBAJIW BIKIHTH,
3aKIHYYIOYH TUIAaBaHHSAM Y IpHOEpPEKHUX BOJAX 3a JIOMOMOTOI0 MTaxiB 1 XBWIIb [5]. Llmtro x 1miei
poOOTH € 3HAXO/PKCHHS HAWIEBINIMX Ta HAWTOYHINIMX METOJIB aBapiiHOI HaBiraiii. AJpke
Oe3reka Ha Cy/AHI TOHAJ yC€, a BOHA 3aJIEKUTh BIJ 3HAHb Ta KOMIIETEHTHOCTI CYIHOBOIIA,
BuMoOrH Jo sikoro ormmcani y Konexcy ITJIHB [8].

[lig yac nOCHiIPKEHHS NMPOBEIEHO COIONUTYBAHHS MOJIOJIOTO MOKOJIHHS CYIHOBOJIIB:
«BaxnuBicTh aBapiiiHoi HaBirauii» [puc. 1]. B onutyBanHi npuiimano ydacts 150 KypcaHTiB
NEepIINX-YETBEPTUX KypciB XepCOHCHKOI Jep)KaBHOI MOpPCHKOi akajemii. OnuraHuMm OyIo
3ampoOIOHOBAHO TPU BapiaHTH BIAMOBIAIL: BaXJIWBO, TpeOa BUBYATH; BAXKIWBO, A€ JIUIIE TPHU
MOKUJaHH1 CyJHa; MOBHICTIO JOBIPSIIO CYMYTHUKOBIN HaBirauii. PesynpTaTu onutyBaHHs Oynu
Outemn HDK BTiHHL: 110 KypcanTiB oOpanu mepmuii BapiaHT BignoBial, 33 KypcaHTa oOpaiu
JIpYTUil BapiaHT BiAMOBI/IL, OSICHUBIIHN 1€ HEIOCTATHIM 3HAHHSAM TTPOOJIEMHU, 1 JIUIIE CIM YOJIOBIK
oOpaJiin OCTaHHIN BapiaHT BIANOBII, ajie MpPU AECTAJIbHOMY BUBUEHHI TEMH, BOHU 3MIHUJIM CBOE
pimieHHs. OTXe MiJg Yac ONUTYBAaHHS MU BHSBMIIM, L0 KYPCAaHTU PO3YMIIOTh Ba)JIUBICTh
BUBYCHHS TPAAMIIIMHUX Ta albTEPHATUBHUX METOJIIB HAaBITarmii 1 MOXJIUBICTh BHUXOIY 3 Jady
CYIYTHUKOBOT HaBIraIlii.
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BaxnuBicTh aBapiliHOT HaBiramii

= BaxxuBo, Tpeb6a BUBYATH

= Ba)x1Bo, aje JIHIIe Ipu
OKMJIaHHI Cy/IHa

OBHICTIO JIOBIPSIIO CYITyTHHKOBIH
aBiramuii

Pucynok 1 — Jliarpama pe3ynbraTy onuTyBaHHs « BayKTMBICTh aBapiiiHOT HaBirarin»

Pazom 3 1M M# OidOUTH BUCHOBKY, IO BUMAIKu Buxoxy 3 jaxy GPS cucrem momoui
TaKM 4acTi, a/pke 3rimHo iHdopMarii Ha odimiiiHoOMy caiiTi beperoBoi oxoponu CroirydeHUX
[ratiB Bupomosxk 2018 poky Oyio 3a10KyMeHTOBaHO 24 BUTAAKH, KOJH Yepe3 HECHPABHICTH
CYITYTHHKOBOI HaBIramii JOBOJWIOCh ONMUHHUTHCA B aBapiiiHii cuTyamii. | ywmme B ogHOMY
BHITAJIKy Oyia mpoOiieMa 3 o0IaqHaHHAM, y BCIX 1HIIMX MPUYHHOIO IHOTO, SIK BKA3aHO B 3BiTaX,
Oy «HeBigoMi nepemkou» (auB. Tadu. 1) [9].

Tabmuns 1 — OddimiitHa cTaTUCTHKA HECTIPABHOCTEH III00aIBHOT CHCTEMH MO3UIIIOBAHHS B
cymHoruiaBctsi 3a 2018 pik

.. KinpkicTs BUITAIKIB
Kpaina [Tpuunna
MIPOTATOM POKY

CIIA 2 tectyBanHsg GPS
€runer 13 HEBIJIOMI ITEPEIIKO TN
Tacmanis 1 HEBIJIOMI ITEPETIKO TN
Kimp 1 HEBIJIOMI ITEPEIIKO TN
Slnonis 1 npoOieMu 3 00J1aTHAHHIM
B’etnam 1 HEBIJIOMI ITEPEIIKO TN
Bbpazwmiis 1 HEBIJIOMI ITEPEIIKO TN
Kurait 1 HEBIJIOMI ITEPETTKO TN
OO0’ etHaHE KOPOJIBCTBO o

X 1 HEBIJOMI MTEPEIIKOAN
Benuka bpuranis
CayniBchka ApaBis 2 HEBIJIOMI ITEPEIIKO TN

[Ticnst mocmipKeHHST MPaKTHYHUX NMPUHOMIB 3HAXOJDKEHHS KOOPJMHAT, MU BUSBWIM, IO Ha y
pa3i BiIMOBHU CYIMyTHHKOBUX CHCTEM aCTPOHOMIYHHH CIOCIO 3aIMINAETHCS JICABE HE €IMHHM,
KU JIOTIOMOKE€ 3HAWTH CBO€ MICIEIIOJIOKCHHS Yy BIgKpHTOMYy MOpi. Haimpoctimui i
HaWBITOMIIIUH 3 HUX — 1€ 3HAXODKEHHS MPUOIN3HOT IMUPOTH MICIS € METO/I, SIKHI OIMCAaHUH B
KHH31 TI0 MOpeXinHiii actpoHowmii 3a IlomspHoro 3ipkoro (muB. puc. 2). Hemomikom € Tte, 1m0
BHKOPHUCTATH IIeH criociO MoykHa numre y [TiBHIgHIM miBKyTi 1 e BHOYI. [IpoTe € nBi BaxkInMBi
nepeBaru: nepira — [loysspHa 3ipka Bka3ye Ha [TiBHIY 3 TOYHICTIO OJMH IPaayc; Apyra — KyT MK
ropu3oHTOM i [TossipHOTO 3ipKOI0 Maiike MOpiBHIOE MUPOTI Mict [6]. Y TliBaeHH M MIBKYI AJIs
3HAXO0DKeHHS TOUKU «[liBIeHb» BUKOPHCTOBYIOTH Cy3ip’s «IliBmennuit Xpect». B mennuii gac
€IUHUM CIIOCOOOM 3HAXOJ/DKEHHS KOOPAMHAT 3a COHIIEM: IIMPOTH IO MEPHUIIAIBbHIM BHCOTI
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CoH1s, TOBroTH IO BHUCOTI CBITWJIA Ha MEPIIOMY BepTUKall. AJie IpH IJIaBaHHI B IPUOPEKHIN
30HI1 palioHATFHO BUKOPUCTOBYBATH TEJCHT 1 BIACTaHb JO OPIEHTHpA IS 3HAXOHKCHHS MICIS
CyJHa.

Gacrux
L ]

Mimugg_.'l,l-—-
n 1

T
X
: L [ ] l .
Hadar Acrux :
iRigel Kent ~ .~ -
5%

Mi.-apl-adicus

Alkaid

- .-l - . ’
Ursa Major South
Celestial pole

Pucynok 2 — 3naxomxeHHs To4ok «lliBaens» 1 «IliBHIU»

Takox B X0l NOCHIIPKEHHS OYyJ0 MPOaHaIi30BaHO, IO MPU HECIPABHOCTIX Tipo Ta
MarHiTHUX KOMIIACIB MOpEXiJlHa aCTPOHOMISl JIOIIOMAra€ BECTU CYIHO Y BIIKpUTOMY MOp1 B
NOTPIOHOMY HaM Kypci. SIK ckazaHO Bullle HaiTouHiule nokasye Touky «[liBHiu» [lonspHa 3ipka
y IliBHiuHI} miBKyJil, a Touky «IliBaeHb» — moxkasye cy3ip’s IliBaennuii Xpect y IliBnenHiit
niBKynil. B fgeHHMit yac cTOpoHM CBITY 3HaXOJATh 3a coHleM. HalinaBHimui 1 HalimpocTimumit
croci® 30epiratu TOYHUW Kypc Ha cxim, abo 3axig — me «Shadow-Tip Method». Llelr meton
MO)XHa BHUKOPUCTOBYBAaTH MarO4M Npu coOl HAMIpPOCTIIIl IHCTPYMEHTU. A 3aKI0YaeTbcs Len
METOJ B TOMY, 11100 30epiratu OJHY JOBXKUHY TiHI, KOJU COHLe B 3eHiTi. Ilpu npomy Tpeda
30epiraTd TMOJIOKEHHS MpeaMeTa MEepHeHAMKYISPHO J0 IOBEPXH1 3€MJI 1 BHUCOTY LIbOTO
npeaMeTa TOCTIHHY.

BucHoBkM. 3aKiHUMBIIM JOCIIIPKEHHS MU JIMIUIM BUCHOBKY, 10 Yy BHUIIQJIKY aBapiiHOi
cCUTYyaIlii MOpexiJiHa acCTPOHOMISl 3AIMIIAETHCS HAWIIEBIIIUM Ta HAWTOYHINIUM IHCTPYMEHTOM
JUTsl HaBIraiii, a caMe HaBiraiis 3a HeOeCHUMU CBITHIIaMH, TakuMu siK [lomnsipHa 3ipka, CoHile, Ta
3a cy3ip’sm IliBnennuit Xpect. BusBuiaum, mo Mojoae TMOKOJIHHS CYTHOBOIIIB JOCTaTHBO
po3yMie BaxIMBICTh ABapiiiHO1 HaBIrallli, aje yepe3 Opak MarepiajiiB Ta HE CUCTEMAaTHU30BaHICTh
iHpopmMarllii 6arato 3 HUX HE MaKOTh JOCTATHRO HABUYOK JUIsi BUKOPUCTAHHS ITUX 3HAHb HA
MpaKTUIll. AJDKE HaBITh 3 BUCOKHUM PIBHEM PO3BUTKY HAyKOBO-TEXHIYHOTO MPOTPECY HE MOXKHA
MTOBHICTIO TTOKJIAJATUCS HAa CYITYTHUKOBI CHCTEMH HaBiraiii 1 BCIM CYZAHOBOJISM, HE3JICKHO BiJ
JOCB1ly 1 MOCaaM, BapTO 3HATH 1 BMITU BUKOPUCTOBYBAaTH B POOOTI SIK HOBITHI, TaK 1 KJIacCHUHI
CHOCOOM 3HaXO/PKEHHSI KOOPAMHAT Ta CTOPIH CBITY.
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CYYACHHUM CTAH I HIJISIXHA BJOCKOHAJIEHHSI OPT AHI3AIIIL
3ABE3NEYEHHS BE3IIEKA MOPEILJIABAHHA KOHTEMHEPOBO3IB

Bapanenxo I'.O.
Xepconcvka oepicagna mopcoka akaoemis

Po3BUTOK MIDKHApOJHOI TOPriBii NPU3BIB [0 TOKBAaBJIEHHS HA CBITOBOMY PHUHKY
KOHTEHHEPHOI TPAHCIOPTHOI CHUCTEMH, SIKA € OJHUM 3 HAWOUIbII JOCTYIMHHX 1 HaJIMHHUX
Ccroco0iB  3IMCHEHHS  MYJIbTUMOJAJIbHOW  IMEpPEeBE3€HHA  OUIbIIOCTI IPOMHUCIOBUX 1
npojoBojpunx ToBapiB. lllopiunuit npupict o0OCSATriB KOHTEHHEPHMX IE€PEBE3CHb 3apa3s
cTaHoBUTHh Onu3bko 10-15%. Takwmii croci®0 mepeBe3eHHS Mae ps] MepeBar: KOHCTPYKIILS
KOHTEHHEPIB MIlHA 1 FTeépMETUYHA; B pa3l AKIIO 3A1MCHIOIOTHCS MYJIbTUMOJIAIbHI IIEPEBE3CHHS,
TOBap He MOTPIOHO MEPEBAHTAXKYBATHU 3 OJHOTO BUY TPAHCIIOPTY Ha IHUIMI; JIETKO JOCSTAETHCS
BUCOKMH TEMII PO3BUTKY KOMII'IOT€pHU3allli yNpaBiIiHHS IMEPEBE3CHHAMU 1 JOKYMEHTOOOIry.
JloctaBka MopeM cama 1o co0l JenieBlle 1HIIUX BHJIB TPAHCHOPTY, a MOPChKI KOHTEHHEpHI
MIEpPEeBE3EHHS Jal0Th I11€ OUIbLIE 3/EIIEBIEHHS B OCHOBHOMY 32 PaXyHOK IIBHUJIKOi HABAaHTa)KEHHS
1 pO3BaHTaXXEHHS a TAKOXK BEJIMKUI KOHTEHHEpOBMeCTIMOCTI cydacHux cyneH (o 18000 TEU).
MynbTUMOIaIbHE NIEPEBE3EHHS BAHTAXIB MOPEM JI03BOJISIE CKOPOTUTHU KUIBKICTh KOPJOHIB, LIO
HEOOX1IHO MepeTuHaTH, TOOTO ICTOTHO CIPOLIYIOTHCS TPAHCHOPTHO-EKCIEAUTOPCHKI oneparii 1
odOpMIICHHSI TPAHCIOPTHOI JOKyMeHTallli. Benuka BaHTaXOMIIMOMHICTH CyJeH, SK OyIlo
3a3HAUYEHO BHIIE, J03BOJIE IEPEBO3UTH BEIMKI HapTii BaHTaXy, a MPOMYCKHA 3AaTHICTh
MOPCHKHUX LUISAXIB MEHILI 0OMEXKEeHa, HK CyXonmyTHuX [1].

OCHOBHMM 3aBIaHHSIM IIpU €KCIUIyaTalii CyJeH-KOHTEHHEpOBO3IB, 3 TOYKU 30pY
3a0e3neyeHHs] Oe3NeKn MOpEeIIaBaHHA, € 3a0e3MEYEeHHs] BIANOBIIHOT OCTIMHOCTI CyIaHa HpH
pI3HUX BaplaHTax 3aBaHTaxeHHS. [lopylleHHS OCTIMHOCTI KOHTEHHEPOBO3IB, SK IPaBHUIIO,
B1IOYBa€ThCs i BIUIMBOM CKJIAQJAHOI B3a€MOJIl JEKUIbKOX (aKTOpIB - IIKBAJIMCTOIO BITPY,
HEpEryJIspHOr0O MOPCHKOIO XBHJIIOBaHHS, AMHAMIKM PIAMHU y BHYTPIIIHIX HPUMILIEHHAX 1
BIJICIKax CyJHa, BIOpalliif BaHTa)y Ha naiay0i, a TAaK0Xk CKJIaJHOI IMHAMIKH CYJHA MPHU 3MIILEHH1
BaHTaxy. He3Baxaroun Ha Te, 10 aBapii, MOB’SA3aH1 3 BTPATOI OCTIMHOCTI Cy/AHA, CKJIAaJal0Th
BCcboro Omu3bko 1% Bcix aBapii, e HalOUIbII HeOe3NeYHUil BUA aBapii, OCKUIbBKM Ha KOXHE
3aru0iie CyAHO >KepTB MpUIlaJae B IBa pa3u OUIblIe, HDK MPU MOIIKOHKEHHI KOpImycy abo iloro
MexaH3MiB. B mimomy Ha me# Bua aBapii goBoautbest 10 70 % Bcix skepTB. ABapii, moB’s13aHi 3
BTPaTOI0 OCTIMHOCTI, NOJAUISIOTBCS HAa TPU TPYNH: paNTOBE MEPEKUJAaHHS, IOCTYIOBE
HakKpiHeHHs 1 3aTomieHHs 3 KpeHoM. I[lpubmusnHo 50 % aBapiii Bim BTpaTH OCTIMHOCTI
Bi10yBaeThcsl pantoBo, 31% - B pe3ynbTari MOBUILHOTO HAaKpiHEHHS, 19 % - Bij 3aTOmIEHHS 3
KpeHoM. [IoBHICTIO BpSATYBaTH €KillaX BAAETHCA TUIbKK B 29% BuUMaakiB 3arubesi CyleH Bij
nepekunanug. Y 23% BUMAIKIB €KiMak TMHE MOBHICTIO [2]. PO3riasHeMO KOHKPETHI MPUKIAINA
BUHUKHEHHS aBapiiHUX CUTYallil Cy/leH-KOHTEHHEPOBO3IB Yepe3 MOPYIICHHS OCTIMHOCTI Yyepe3
CKJIaJIH1 IITOPMOBI YMOBH IJIaBaHH4 [3].

VY cepnni 2000 p. xonreiinepoBo3 Dongedijk 3aTtonyB B CyeupbkoMy KaHail 3 NPUYMHHU
BTpaTH OCTIHHOCTI PU MAHEBPI Yepe3 HENpaBUIIbHE pO3TalllyBaHHsS BaHTaxy. [lepeBaHTakeHHS
KOHTEHHEpOBO3a MPU3BEJIO J0 CKYMUEHHs Bojau Ha manyOi. [lpu 3miHi Kypcy OyB AOCATHYTUI
KPUTHUYHUM KYT KPEHY 1, HapellITi, CTAJIOCs EePEeKUIaHHS CyIHA.

Cymno MSC Napoli B ciuni 2007 p. motpanuio B CwibHHE mTopMm B Jla-Manmi.
[IpuunHotOo aBapiiiHOi cuTyalii cTajga HempaBWIbHAa OalacTUpOBKa CyAHa - I 4ac
BUBAHTAXEHHS B TPIOM Uepe3 BaHTaXHY NajlyOy cTajia HaaxoauTu Boda. Ha toit yac sk ue O0ymo
MIOMIYEHO KPEH JIOCST KPUTUYHOT BEJINYMHU 1 CY/IHO TIepeBEpHYIOCS Ha OIK.

VY 6epesni 2007 p B mopTy AHTBEpIICHA ITiJI Yac 3aBAaHTAXEHHS MEPEKUHYBCS 1 3aTOHYB
216-metpoBuii  KoHTeHepoBO3 Republica di Genova, mo HajlexaB aHTIKACHKIA KOMITaHIT
Grimaldi Lines. KonreitnepoBo3 Deneb (ton deadweight: 5350, capacity: 509 TEU) mix uac
BAaHTAXXHO-PO3BAaHTAKYBAJILHUX ONeEpaliil B MopTy AJjbxecipac 3 HEB1IOMOI NIPUYUHU BTPAaTUB
OCTIMHICTb, cTostuM Outst mpuyany, 11 uwepBHs 2011 p. CnoyaTky CyAHO OTpUMAaJIO CHJIBHUMN
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KpEH, a MOTIM JIArJIo IpaBuM O0pToM Ha rpyHT . CTaBcsl BUTIK MajuBa, TPU MOPsIKAa OTpUMAIIU
nopaneHHs. Ha 6opty 3naxonumnocs 118 ToHH Ma3zyTy 1 26 TOHH Au3NaIMBa. 3 BOJIU BUTATIN 67
KOHTEWHEPIB, 10 CTOSUIA HA BEPXHIA mayoi.

TakuM 4MHOM, HaBeAEHI NMPUKIAAU aBapIiHUX CUTYyallll J103BOJISIOTH 3pOOUTH BUCHOBOK
Ipo Te, IO TMOCTiiiHE CIOCTEPEX EHHS 3a OCTIMHICTIO Cy/IHAa-KOHTEHHEpOBO3a BUKIIOYHO
BAXKJIMBO Ui Horo Oe3MevyHOro IUIaBaHHS Ha BCIX eTamax ekciulyarauii. B manuit yac ans
MIABUIIEHHS O€3MeKH IUIaBaHHS CyAeH B IITOPMOBUX YMOBaxX CTBOpPEHI CIELialibHI
iHpopMaliiiHl 3acobu - OOPTOBI aBTOMATH30BaH1 CUCTEMHU KOHTpOJ0 MoperuiaBctBa (ACKM)
[4]. TonoBHe iXHE 3aBaHHS MOJIATAE Yy BU3HAUEHHI, YU € MOPEXIAHUM CYIAHO B JIaHUX YMOBax
IJIaBaHHS NIPU BUKOPUCTOBYBAHOMY PEXHMI pyXy, ud Oyae BOHO TaKuM B MaOyTHbOMY Mpu
BUKOHAHHI IIEPEX0/y, IK YHUKHYTH BUMAJIKIB BTPaTH MOPEIJIaBCTBA.

o cydacHux ACKM MoXyTh NIAKIIOUATUCS: TaTYMKU TApaMeTPIB KauKH, PUCTPOT IS
BUMIPIOBaHb HAIpPYTW €JEMEHTIB KOpIyCcy, KOMIIAc, Jiar, MOKaXYMK LIBUJIKOCTI MOBOPOTY,
JaTYUKU €JIEMEHTIB BITPY, XxBWitoBaHHS, GPS-mpuiimau, naTtuuku ymnopy, MOMEHTY, 4acTOTHU
obeptanHs rpedHoro reuHTa 1 iH. ACKM Moxe OyTH 1HTerpoBaHa 3 Cy/IHOBOI 3€MHO1 CTaHI[IEIO
CYIIyTHHUKOBOTO 3B’SI3KYy, 3 KOMII'FOTEpPOM Ul pO3paxyHKy IUIaHY 3aBaHTaXEHHsS CyJaHa 1
YIpaBJIiHHS HEIO, 31 CTAHI[IEIO IIAHYBAHHS IIIAXY CyJHA, 3 CUCTEMaMU KOHTPOJIIO 0alacTHOTO
CTaHy, KpeHy 1 IUQEepeHTy CyAHa, 3 paJapoM i BUMIpY NapaMeTpiB XBUJIIOBAHHA, 3
PEECTPATOPOM JIAHHX PEICY, 3 CHCTEMaMu CTa0LIi3aIlii XUTaBHIIL.

OcHallleHHS MOPCBKHMX Cy/IeH aBTOMATH30BAHMMHU CHCTEMaM{ YIPAaBIIIHHS BHMarae
IIBUJIKOT peakilii CyJAHOBOJMIIB B CKJIQJHUX HAaBIral[liHUX CHUTYyaIlisiX, BMIHHSI OJHOYACHO
KOHTPOJIIOBAaTU YMCJIEHHI 3MIHIOIOTHCS MapaMeTpu CEpelOBUINA 1 NpUWMaTH pIIEHHS IOpU
HecTadl yacy 1 HeoOxinHoi Hpopmauii. Hespaxkaroun Ha Te, mjo ACKM Haznae cyaHOBOIISIM
iHGopMaLIiiHy MIATPUMKY MPU YIPaABIiHHI CyTHOM B IITOPMOBHUX YMOBaX, B pa3l BUHUKHEHHS
aBapiifiHOI cuTyallii Ha MOp1 €KilaXXk MO>Ke HEe BIOpAaTHCS 13 3aBJAaHHSIMU YIPABIIHHS CYIHOM,
yCIHIIHO BecTU 0OpoThOy 3a HOTO KUBYYICTh. SIK IpaBHUIIO, MepedyBalOYu B CKJIAJHUX, YACOM
KPUTHYHHUX YMOBaX, CyJHOBOJIN (KamiTaH a00 BaXTOBUM MOMIYHMK KalliTaHa) 3HAXOAUTHCSA B
CTPECOBOMY CTaH1 1 3p0cTa€ MMOBIPHICTh NPUNUHATTS HEMPABUIBLHOTO pilieHHs. [[yxe JyacTo Taki
eKIMaXki MepeI9acHo 3aTHUIIAI0Th aBapiitH CyIHA, 1[0 B CBOIO YEPTY MOTIPIITYE HACIIIKHA aBapiil.

st peanizamii JI0JaTKOBOTO KOHTPOJIO, SIK O0’€KTHBHOTO KOHTPOJIIO HAaBITaIiiHUX
napaMmeTpiB CyAHa, TaK 1 KOHTPOJIIO Cy0 €KTUBHUX JIIil CYIHOBOJIIs, B paMKax OKPeMOi TOProBO-
CYy[IHOIUIaBHOI KOMIIaHii MoO’ke€ OyTM BHUKOpPUCTaHAa JAMCTaHLIAHA CHCTEMa MOHITOPUHTY
MOPCBKUX CYJEH, 1[0 IepeOyBaloTh B ILITOPMOBUX a00 CKJIaJHUX HaBIralliHUX yMOBax
I1aBaHHs. BopoBa/ukeHHA MOAIOHMX CHUCTEM Ha MOPCHKOMY (UIOTI JO3BOJIUTH 3a0€3MEUUTH
0e3MeKy WIEHIB eKiNaxy, 30epexKeHHs] BaHTaXy, ONTUMI3yBaTH poOOTY 1 yNpaBJiHHS CyAaMH,
MIABUIIUTH KOHTPOJIb 3a IX EKCIUTyaTall€lo Ta JAWCHUUILIIHOI OOCIYrOBYIOHUOIO MEpCOHAIY,
CKOPOTHUTH €Kilax, eKCIUIyaTaliiiHi BUTpatu [5].

B panwmii yac BHOpOBaJUKYIOTbCA B EKCIUTyaTallll0 IHTETpOBaHI KOMIUIEKCH CYI0BOT
CUCTEMH BIJIEOCIIOCTEPEKEHHS, MPU3HAUYEHI NIl KOHTPOJIO OOCTAHOBKM Ha CY/AHI 1 HAaBKOJIO
Hboro. Cucrema 3abe3nedye MOKJIUBICTh IHTEIPYBaHHS 3 HasBHUMM CYJHOBHUMH CUCTEMaMH
3B’SI3KYy 1 OINOBIUICHHS, IO JO3BOJISIE CIOBIMIATH €KIMaXX CyAHa Mpo Oynb-sKi HaJ3BHYaNHI
CUTYyalli B OXOPOHIOBAHUX 30HAaX 1 BUBOJIUTH 1H(OpPMaLi0 Ipo Oyab-sKi MPUTOIU 3 CyIHA Ha
Oeper, BKIIIOUAlOUX TPUBOXKHI KapTKH, ayaio Ta Bigeoindopmariiro [6]. OmHak, Taka cucrema He
nae TOBHOI iHGoOpMalii Mpo KPUTHUYHY HaBIraliiHy OOCTaHOBKY 1 HaBiraiiiiHi mnapameTpu
KOHTPOJILOBAHOT'O CYy/HA.

Cucrema MOHITOPUHTY CyJ€H 13 3aCTOCYBaHHSIM CYJHOBHX 3acO0IB KOHTPOJIIO
OCTIMHOCTI, peaji3oBaHa JUIsl CYJHOBJIACHHUIIPKAX KOMIIAHINA, JO3BOJINTh BU3HAYATH OE3IEKY
CyJlieH, BimoOpaxkaTu iX MiClLe pO3TallyBaHHS Ha €JIEKTPOHHIM KapTi, IHTErPOBAHOI 3 KapTaMu
MOroAM 1 HaBiramiiiHoi 0OCTaHOBKM, HErailHO CHOBIATH JUCIHETYepa MPO BUHUKHEHHS
KPUTUYHOI CUTYyallli, BECTU JBOCTOPOHHIA LU(POBUI 1 TOJOCOBUN OOMIH TaHUMH , a TaKOX
JOKYMEHTYBaTH 1 30epiratu B 0a3l JaHWX 3HAYECHHS BCIX HABIraliiHUX Ta 1HIIUX MapaMeTpiB,
10 HaIXOJATh 3 KOHTPOJIBOBAHOIO Cy/Ha , [ljid X mojgaiploro aHaiizy 1 reHeparii HeoOXiTHUX
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NOKyMeHTIB. Ha BiIMiHYy BiJl peecTpaTopa JaHUX peilcy, BCTAaHOBJIEHOIO Ha KOXXHOMY CYJHI 1
¢ikcyro4oro BClO 1H(QOpMALIO NMPO CYJHO, CUCTEMa MOHITOPUHIY JO3BOJIUTH BiOOpa)xaTH 1
aHaii3yBatd 1HGOpPMAIII0O B pealbHOMY MacmTabi dacy, mio 3a0e3medyuTh OIepaTUBHE
YIOPaBIiHHS CYyTHOM, LIUISIXOM BHIa4l peKOMEHAllii 11010 YHUKHEHHS HeOEe3[IEYHOTO CTaHy.

o ckilamy Takoi CHCTEMHU BXOJSTh:

—  KOHTPOJIbOBaHI CyJHa-KOHTEHHEPOBO3H KOMIIAHII;

—  cyaHoBe o0yiajHaHHsS KOHTpOoJto MoperiaBcTBa (ACKM);

— cucteMu nosuuionyBanus 1 I'lC;

—  CHCTEMH Pajiio3B’s3KY; - AUCIIETYEPCHKUM LIEGHTP MOHITOPUHTY CYJIEH.

JlucrieTuepchbKuil LEHTP MOHITOPUHTY CYIE€H € KOMIUIEKCOM amapaTHO-IPOrpaMHUX
3ac00iB, 1110 3a0€3Meuyl0Th KOHTPOJIb 1 YIPAaBIIIHHSA IPYNHO0 cyaeH. B3aeMonis onepaTtopa 3 UM
KOMIUIEKCOM 3/IIMCHIOETBCS 3aC000M IHTEpPEICy «IH0InHa-MallnHay. SIKII0 CyTHOBIIACHUIIBKIN
KOMITIaHIi HEOOX1JIHO KOHTPOJIIOBATH BiApa3y BEJIMKE YUCIO CYAEH, TO B JIUCHETYEPCHKOMY
LEHTpl MOke OyTH pO3ropHyTa JIOKaJbHA OOYMCIIOBAaJbHA MEpEkKa, ILI0 BKIIOYAE KUIbKa
ABTOMAaTHU30BaHUX POOOYMX MICIIh OTIEPATOPIB.

B skocti mporpamHoro 3abe3meueHHs, BCTAHOBJIEHOTO B JHMCIIETYEPCHKOMY IIEHTpI
MOHITOPUHTY, MOXe OyTu BHUKOpucTaHMil mnpoaykT Navi-Manager, po3poOiieHuil TpyIoro
kommnanii Tpanzac (M CanktllerepOypr) [6]. Navi-Manager - mnaker mnporpam Ais
YIPaBIIHCHKUX JIAaHOK Oprasizailiii, mo 3aiiMaroThCsl eKcIulyaTanieo MoOuIbHUX 00’€kTiB. [0
OCHOBHUX (QyHKIIOHanbHUX MoxuBocTAX IIO Navi-Manager BigHOCATbCS: 1neHTU(DIKAIISA
00’eKTiB; BIACTEKEHHS 1 peecTpauii B 0a31 naHuX 1H(opMarlil 0 KOHTPOJLOBAHUM 00’€KTaM;
B110Opa)keHHsI Ha KapTi MPOTHO3Yy MOrojau Ha 5 110 Buepen 3 Oyab-skoro periony cpiry. Kpim
L[bOT0, CUCTEMA J03BOJISIE TEHEPYBATU CUTHAJI TPUBOTHU NPU PI3HUX pexUMax pyxy 1 popmyBatu
BHYTpIlIHI 0a3u JaHWX 3 MOHITOpUHTY Ta 1H. CHCTeMOI MIATPUMYIOTBCS pPi3HI (dopmaTu
esnekTpoHHUX KapT (S 57, TX 97, DCW 1 11.).

[lepenaua naHux BiJ KOHTPOJIbOBAHUX OO’€KTIB (Cyl€H) B JAUCIETYEPCHKUN LIEHTP
3MIACHIOETHCS 3a JIOTIOMOTOI0 Cy4acHUX cucTeM 3B’s3Ky: cymyTHukoBoi (IHMAPCAT a6o
HU3bKOOPOITaNbHI ~ yYTPyNOBaHHA CYNYTHHKIB), TpaHkiHrooro KB / VKB 3B’sa3ky,
CTUIBHUKOBOIrO 3B’s13Ky craHiapty GSM, BuOip SKHUX 3aleXHUTh Bl HEOOX1IHOI JalIbHOCTI
3B’SI3KY.

TakuM 4MHOM, ICTOTHO 30UIbLIIEHI BUMOTH JI0 HAJIMHOCTI 1 ONIEPATUBHOCTI MEPEBE3CHHS
BAHTaXIB MOPCHKUM TPAHCIIOPTOM, 30KpE€Ma MOPCHKHUX KOHTEHHEPHUX NEPEBE3€Hb, CTAaBIISATH
MUTaHHS JO0JaTKOBOro 3abe3meueHHs Oe3neku MoperuiaBaHHs. [llupoke BHpOBaKEHHS Ha
MOPCHKOMY TPAHCIOPTI CHUCTEM MOHITOPHUHIY J03BOJIE€ Ha SKICHO HOBOMY pIBH1 BHUpIIIYBAaTH
IaHy nMpooJieMy, 3armo0iraTi aBapiitHUM CUTYaIlIsIM, TI0OB’s13aH1 3 PU3HKOM IS JIFOJICBKUX JKUTTIB,
BAHTaXy Ta HABKOJIMIIHBOTO CEPEAOBHUIIA.
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THE GBR

Bershtein D.
Kherson State Maritime Academy
Scientific supervisor — Bezkovniy V. A., Senior Lecturer Kherson State Maritime Academy

Foreword. The Great Barrier Reef, one of the world’s greatest natural wonders, is the
largest coral reef eco system and world’s largest living structure. It stretches 2340 kilometres
from Lady Elliot Island in the south to the tip of Cape York Peninsula in the north and contains
2900 reefs, including 760 fringing reefs and 300 coral cays, and 618 continental islands. Many
activities take place within the reef area including commercial and recreational fishing,
mariculture, scientific research, tourism, commercial shipping and recreational boating.

Established in 1975, the Great Barrier Reef Marine Park is the world’s largest marine
park, with an area of more than 345,000 square kilometres. On the basis of its outstanding
natural qualities, the Great Barrier Reef was inscribed on the World Heritage List in 1981. Its
long-term survival depends on the care and concern of all who use it [1].

Main part. The Great Barrier Reef Marine Park Authority (GBRMPA) manages the
Marine Park to ensure the protection, wise use, understanding and enjoyment of the Great
Barrier Reef by everyone on behalf of future generations. The GBRMPA is currently reviewing
the various zones within the Park. Submissions from Australian interested parties are currently
being examined, and a revised Park zoning plan.

Incidents. During the 17 year period from 1985 to 2002, there were 11 collisions and 22
groundings reported within the inner route of the GBR, this represents approximately two
incidents each year. Most groundings were caused by human error, with machinery failure being
a minor factor. Where the incident was a collision, it has generally been between a trading ship
and a fishing vessel. The only incident between two large ships was in 1997. Most other
collisions have been caused by a failure to keep a proper lookout.

Routes. Mariners are reminded of the duty, only if practical, under the Safety of Life at
Sea (SOLAS) Convention provisions for a continuous listening watch to be maintained on VHF
radio Channel 16 while at sea and for a radio watch to be maintained for broadcasts of Maritime
Safety Information on the appropriate frequency or frequencies on which such information is
broadcast for the area in which the ship is navigating.

The IMO recommends that all vessels transiting Torres Strait employ the services of a
coastal pilot due to the navigational hazards of the area. Details of pilotage providers can be
found on page 18.

— The recommended western entry to the Torres Strait is through Varzin or

— Gannet Passages, leading into Prince of Wales Channel, the main shipping

— route through Torres Strait and the entrance to the Great Barrier Reef.

— The strait is an interface between the diurnal tidal regime of the Indian Ocean

— and the semi-diurnal tidal regime of the Pacific Ocean. This creates a highly

— variable and complex tidal regime and fast flowing tidal streams - up to

— 8 knots are predicted in the tide tables for the Prince of Wales Channel.

— Dominating the climate are alternating seasons of wet and dry weather. The

— visibility is frequently affected by seasonal rainsqualls. The area as a whole

— 1s subject to moderate to strong winds and tropical thunderstorms.

—  Minimum depths at chart datum are:

— Gannet Passage - 10 metres;

— Varzin Passage - 10.5 metres ; and

— Prince of Wales Channel - 11.3 metres.

- The maximum draught for ships to safely transit Gannet and Varzin Channels and
Prince of Wales Channel, on any day of the year, is 12.2 metres. Attempts to transit the passages
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with a deeper draught may result in loss of under-keel clearance or the situation where a vessel is
totally prevented from entering the channels. Significant delays may ensue.

Mariners are reminded of the duty, only if practical, under the Safety of Life at Sea
(SOLAS) Convention provisions for a continuous listening watch to be maintained on VHF radio
Channel 16 while at sea and for a radio watch to be maintained for broadcasts of Maritime Safety
Information on the appropriate frequency or frequencies on which such information is broadcast
for the area in which the ship is navigating

Minimum under-keel clearances are:

— Gannet and Varzin Passages: 1.0 metre;

—  Prince of Wales Channel: 1.0 metre for vessels with a draught less than 11.90 metres
or 10 percent of draught for vessels with a draught of 11.90 metres or more [2].

Charting Systems. Computerised charting systems essentially fall into two categories —
Electronic Charting System (ECS) and the more sophisticated and versatile Electronic Chart
Display and Information System (ECDIS). The main difference between the two is that ECDIS is
recognised by IMO; everything else falls in the general category of ECS. Recent amendments to
SOLAS Chapter V, permits the carriage of ECDIS on board ships.

Jurisdiction. The Federation of the Australian States was established on 1 January 1901
with the creation of the Commonwealth of Australia by the Commonwealth of Australia
Constitution Act 1900 (Imp.).

This Act also gave force of law to the Constitution of the Commonwealth of Australia, a
document that governs the workings of the Australian federal system and, in particular, defines
the powers of the Commonwealth Parliament. The Commonwealth and State Parliaments share
legislative powers on maritime matters.

State Parliaments have the power to legislate on any topic for the peace, order and good
government of the State concerned provided that the State legislation is not inconsistent with any
valid Commonwealth Act.[3]

Constitution. The Australian Government has ratified the United Nations Convention on
the Law of the Sea 1982.

Territorial Sea, Contiguous Zone and Exclusive Economic Zone Australia has a
territorial sea with an outer limit of 12 nautical miles, measured from the territorial sea baselines;
a contiguous zone with an outer limit of 24 nautical miles from the territorial sea baselines; and
an exclusive economic zone with an outer limit of 200 nautical miles from the territorial sea
baselines.

Ballast Water. To help protect the Great Barrier Reef and Torres Strait from exotic or
invasive marine species, all internationally trading vessels must manage their ballast water in
accordance with the mandatory Australian Ballast Water Management Requirements. Those
requirements prohibit the discharge of ‘high-risk’, ballast water anywhere inside Australia’s
territorial sea.

The Australian Quarantine Inspection Service (AQIS) is the lead agency for regulating
the discharge of ballast water from internationally trading vessels. Ballast water management
options approved by AQIS are: Non-discharge of ‘high risk’ ballast water. On board, tank-to-
tank transfers to avoid discharging high risk ballast water are permissible.

Ballast water deemed by AQIS to be ‘low risk’ may be discharged inside Australia’s
territorial sea but only with written permission from AQIS. Low risk classes of ballast water
include:

— fresh water from any location (including upriver ports);

— sea water or dock water taken up inside Australia’s territorial sea;

— foreign sea or dock water that has been assessed as ‘low risk’ by the Ballast

Water Decision Support System (BWDSS); and — foreign sea or dock water that has been
exchanged in the deep ocean by an approved method. Ballast exchanges must equate to a
minimum 95% volumetric exchange and should be conducted in deep mid ocean water, outside
the Australian 12 nautical mile limit, and in water greater than 200 metres in depth.
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REEFREP is the system identifier for an interactive mandatory ship reporting system
(SRS) which, in accordance with the International Convention for the Safety of Life at Sea
(SOLAS) Chapter V regulation 8-1, was formally adopted by the International Maritime
Organization (IMO) in 1996. It is a joint AMSA/ MSQ initiative operated from the ship-
reporting centre (‘ReefCentre’) at Hay Point near Mackay. The Australian and Queensland
Governments established it to assist in enhancing navigational safety and to reduce the risk of
ship sourced pollution from shipping incidents. REEFREP also provides the ability to respond
more quickly in the event of any safety or pollution incident.[4]

Conclusion. Information Provided to Shipping. ReefCentre compiles and maintains a
traffic image of shipping throughout the area through the data communicated by ships (Passage
Plans, VHF Reporting Points) and information received from other sensors (Radar, AIS and
Automated Position Reports via Inmarsat C). This traffic image allows ReefCentre to provide
ship traffic information and other navigational safety related information to shipping within the
REEFREP area. In summary the information includes:

— Ship Traffic Information: Ship encounter information is the primary information
provided by ReefCentre. Masters and pilots generally regard this as invaluable routine
information provided by ReefCentre, particularly in the more complex and narrow parts of their
voyages. This information is provided in a succinct form, describing which ships the vessel
concerned will encounter in its passage to the next mandatory reporting point and the estimated
time of that encounter.

— Navigational safety related Information: Consistent with REEFREP being an
information service, ReefCentre has a duty to provide information to participating ships to
ensure safe navigation within the REEFREP Area.[5]
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BIOKOPO3IS1 KOPIIYCA CYJHA TA CIIOCOBM i YHUKHEHHSI

bpyxanoa B. C., babiues /]. M.
Xepconcvka oepicagna mopcoka akaoemis
Hayxosuii xepienux — Kpyeauu /1. I'., 0.m.1., npogpecop Xepconcwvkoi 0epawcasnoi mopcokoi
akademii

Beryn. CBiTOoBE CyAHOIIABCTBO IMPOTATOM CBOTO ICHYBAHHS HaMaraeTbCsi 3MEHIIUTH
30UTKHU B1Jl KOPO3I1i Cy/I€H, aJ)Ke CbOTOJHI BUTPATH Ha YCYHEHHS JaHUX MOIIKOJ/KEHb JI0CSATal0Th
6mu3bpko 20-30% cyqHOBUX BUTpAT Ha ekciulyaranio. Ha chboroani HaiNmomupeHIuM BUAOM
KOopo3ii € 010Kopo3id. YCYHEHHs HEraTUBHHMX HACIIAKIB OIOKOPO3ii CKIANA€ThCA 3 JEKUIBKOX
(bakTopiB, TaKUX SK: €(PEKTUBHICTb METO/TY, YHIBEPCAIbHICTD, BIUIUB HA 0TOUytouy cepeny. Came
MO€IHAHHS LKX (AKTOPIB Ta BUSABJIEHHS aJbTEPHATUBHOIO BAPIAHTY € LU0 pOOOTH HAyKOBI[IB
10 BChbOMY CBITY B ocTaHHi 20 pokiB. Y AaHiil cTaTTi JaHa 3arajibHa 1H(OpMaIlis 3a i€l TEMOIO
Ta BaplaHTH ii MOKJIMBOTO PILICHHS.

OcHoBHa yacTtuHa. MikpoOHa KOpo3is MeTaniB. 30BHINIHI MPOsSBU 010KOpO3ii MeTaliB
Maji0o BIAPI3HSIOTHCA BIJ 3BHYAWHOI KOPO3ii, IO CYMPOBOKYETHCS, HANPHUKIAA, B pasi
atMoc(epHoi Kopo3ii mosiBoro ipxi. [lepmr 3a Bce, KOpO3il0 MeTajalB MOXYTh BHUKIHUKATH
arpecuBHI €K30MeTa0OoJITH MIKpPOOpPraHi3MiB — MIHEpaJbHI Ta OpraHIuHi1 KUCIOTH 1 IiJICTaBH,
¢depmeHTH Ta iH. BOHM CTBOPIOIOTH KOPO31iHO-aKTUBHE CEPENOBUIIIE, B AKii B MPUCYTHOCTI BOJIU
MPOTIKa€ KOPO3is IO 3BUYANHUM 3akoHaM enekTpoxiMii. Kosonii MikpoopraHi3MiB MOXYTb
CTBOPIOBaTH Ha MOBEPXHI METaJlIB HApPOCTH 1 IUIBKU Miuedito abo ciau3y, Mia SIKUMH MOXeE
pPO3BUBATUCS BUPA3KOBa (BUPa3KOBa) KOpO3is B pe3yibTaTl pPI3HULI €JIEKTPUUYHUX MOTEHIIaJiB
Ha PI3HUX JAUITHKAaX MOBEPXHI MeTally 1 aCUMUISAII] 10HIB METaJlliB CAMUMH MIKPOOpPraHi3MaMHu.
Haii6inpn HeGe3neuHuM BUJOM MIKPOOI0JIOTTYHOI KOPO3ii € aepoOHa KOpO3is, 10 MPUHOCHUTH
BEJIMYE3HUI 30MTOK Ha()TOTa30BO1 MPOMUCIOBOCTI, MOPCHKUM CyZlaM 1 CHOPY[ 1 T.1I.

[ToxpuTTst IPOTH 0OPOCTaHHA B MOPCHKOMY cepenoBHIIl. Mopchke cepeoBHILIE SIBIISIE
c00010 3arpo3y I 6araTb0X MaTepiajiB, BKIIOYAIYM METAIH 1 OETOHHU, BHACTIAOK CIUILHOT J1i
BOJIOTOI0 1 XIMIYHO arpecuBHOi aTMoc(epH, COJIOHOI BOJHM, COHSYHOTO CBITJIA 1 MOPCHKHX
opranidmiB. IlpukpimieHHs 1 Hojaiblloi KOJIOHI3alli MIKpOOpPraHi3MIB Ha TakKid HOBEpXHI
CHpUsi€e PyX BOJAM, OCIIaHHSA 1 KOHBEKTHUBHE IEPEHECEHHS, X04Ya OPraHi3MH MOXYThb TaKOXK
aKTUBHO IIIYKaTH KUBWJIBHUN CyOCTpaT, NepeMillalodyrch 3a J0MOMOIo0 JUKI'YTUKIB. baktepii Ta
1HIII1 MIKPOOPIaHI3MHU-KOJIOHI3aTOPH BUIUISIOTH MO3AKJIITUHHI MOJIIMEPHI PEUOBUHHU, 3MIHIOIOUU
TUM CaMHUM JIOKQJIbHI XIMIYHI MPOIECH, IO CTUMYJIIOE MOIAJIBIIE 3POCTAHHS MaKpOOPTraHi3MiB.
biomniBku 3 MIKpOOpPraHismMiB 1 iX TOJIMEpPHI PEYOBHUHH CTBOPIOIOTH MAaTPUIIO TEIo,
3a0e3nedyroun (EepPMEHTATUBHY B3a€EMOII0, OOMIH TOXHBHUMU PEYOBHHAMH, 3aXUCT BIiJ
HABKOJIMIIIHBOTO BIUIMBY 1 HAaBITh MIJBMIIEHY CTIMKICTh 10 Olouunamu. bakrepii, rpubu i
BOJIOPOCTI BHUKIIMKAIOTh MIKPOOIOJOTIYHY KOPO31H0 MOPCHKMX CHOpPYHI 1 KOPIYCIB CYJEH,
PYHHYIOTh 3aXUCH1 NMOKPUTTS. [TokpUTTA, 1110 HE 0OPOCTAIOTH SABJSAIOTH COO0I0 TUIOBUN MPUKJIIA]
(G YHKIIIOHAJIbHUX TOKPUTTIB 3 010XIMIUHO aKTUBHOIO NMOBepxHer0. Ha choroHImHINA 1€Hb ICHYE
KUIbKa OCHOBHHUX THIIIB MPOTHOOpOCTarouux ¢apd, 3aCHOBAHMX HA PI3HMX MeEXaHi3Max aii,
PO3IIUICH], SIK TIPaBUJIO, HA JIB1 KaTeropii: 6louuaHi 1 HeO101iIH1 cucTeMH [2].

I'pyna 6louuMaHUX NOKPHUTTIB, II0 NEPELIKOIKAIOTh OOpPOCTaHHIO, BKJIIOYae B cede:
TpaauUiiiHi (KOHTAKTHEBWIYTOBYBAHHSI, MAaTPUIIl PO3YUHHOTO THUITY), IPOTPECUBHI (HEPO3ZUYMHHA
MaTpHIs), CONOJIMEPHI CHCTEMU,II0 MOJIPYIOTHCS CaMOCTIMHO (Ha OCHOB1 TPUOYTHIIOJIOBA,
3aboponeni B 2003 p), 1 agpTepHATUBHI METAJOBMICHI MOJIMEPH Ta iX KOMOIHAIl 3 IHIITUMH
OlommmaMu, a TaKOXX, TaK 3BaHI, MAacHMBHI MPOTHOOpacTaroyi cUCTeMU ab0 JIETKO OYHCHI
MTOKPUTTSL.

Jlo TpamuiiiiHuX, ane HeOGe3NMeYHUX METOJIB 3aXHCTY KOPIYCIB CyAEH BiJl 0OpOCTaHHS
BITHOCUTHCSI BUKOPUCTAHHS JI MOKPUTTSI THUILA PI3HOMAHITHUX TOKCHYHUX PEYOBHH, LIO
MICTSTh OpraHiuHl 1 HEOpraHiuyHl CHOJIYKM PTYyTi, MHUOI'SKY, CBHUHIIO, Mill, a TaKOX
TpuOyTUionoBa. OgHaK 3a3HauveHl criocoOu Oynu 3a00poHEHI Yepe3 010aKKyMYJISIiio OJioBa 1
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BAKKMX METalliB B TKaHWHAX MTaxiB, TIOJEHIB 1 pUOM, a TAKOXK 3-3a BAXKKUX AedopMariit
MOJIFOCKIB.

[Tokpurts,mo came mosipyerbes. L{i MOKpUTTS Ha OCHOBI TPUOYTHIIOJIOBA, IO MICTITH
comoJiiMEep — CIOJy4Ha, SK TPAaBUIO, pa3oM 3 OlomuaoM (OKCHA Midi, AuTiokapOaMmartw).
CrionmydHa B MOPCHKIM BOJI MOXE€ MiJJIaBaTUCA TIAPOJIZY 3 MOCTIMHOIO IIBUAKICTIO. Pyx
MOPCBHKOI BOJM MIPOTH KOPITYCY CyIHA TMOJIPY€E YACTKOBO T1APOJTI30BAHIMTOKPUTTS, 3TJIAKYIOUN
MOBEPXHIO, 3amo0iraroyM  3pOCTAaHHSA CIOXKWBAHHS TajduBa. 3 SBUJIUCS  MOKPHUTTS,IIO
MOJIIPYIOTHCS CaMi, Ha OCHOBI1 aKpHJIATHUXCOMOJIIMEPIB Mifl 1 IMHKY, K1 BCTYNAIOTh B PEAKIIIO 3
10HaMHU HaTpi0 B MOPCHKIN BOJII, YTBOPIOIOUN O10LIK/TH.

B sikocTi anbTepHATUBHUX CTpATETiil B TaHUM Yac JAOCTIIKYIOTHCS METO/IU, 3aCHOBaH1 Ha
BUKOPHUCTaHHI MOJIKATIOHIB, ()ePMEHTIB, HAHOMATEPIaaiB 1 CBITIIOYYTIMBUX areHTIB. Po3BUTOK
METO/IIB 3aXMCTY MOPCHKUX CYAEH 1 CIOpyA BiJ 010JI0rYHOro 3a0pyJHEHHS Ma€ JOBTY ICTOPIIO,
ajle B OCTaHHI JECATUJITTSI CIIOCTEPIra€TbCsl AKUEHTYBAHHS Ha EKOJIOTTYHO MPUHHATHUX
albTepHaTHBAX.

[TokpHUTTS, IO HE NPUIHUIAIOTh C BUKOPUCTAHHSM (PTOPHONTIMEPIB, CHIIKOHY 1 IHIIMX
MOJIIMEPIB 3 HU3BKOIO OBEPXHEBOIO €HEPTi€I0 BBAXKAIOTHCA HAMOLIbII NEPCIEKTUBHUMH, TaK SIK
Ni10Th 0€3 TOKCHMYHUX OilonuaiB. Taki MOKPUTTS BCE K CXWIbHI A0 OOpPOCTaHHS MOPCHKHUMH
OpraHi3aMamu, TpOTE CujiIa TMPUKPIUICHHS Takux HeBenuka. Huspka alOpa3uBHaA CTIMKICTH 1
HU3bKa ajaresis 10 oOpoOIIOBaHOTI MOBEPXHI CTPUMYE IUPOKE BUKOPUCTAHHS CHIIIKOHOBMICHHX
MOKPUTTIB, B TOM Yac AK (PTOPOBMICHI iX aHAJOrd OOILSIIOTH XOPOLIl PE3yabTaTH BKE B
Hanommx4IoMy MailoyTHeomy [1].

B nanwmii yac npoxoauth BUNIPOOYBaHHS MpolecyPaoKipyBaHHS, 1€ €JIeKTPOCTaTUYHO-
3apsA/DKEH1 BOJIOKHA IMOKPHUTTSI TPUMAIOThCS IEPHEHAMKYISIPHO MOBEpXHI. BonokHa MOXyTh
OyTu BUTOTOBJICHI 3 moJiedipy, mojiaMiny, Heisony abo mosiakpuiy. Po3po0ieHo HEeTOKCHYHI
JIBOIIIAPOB1 MMOKPUTTS, A€ B SKOCTI 0a30BOr0 1Iapy BUKOPUCTOBYETHCS MOJI0yTajieH ado ypeTaH,
a BEpPXHbOTO — CHJIIKOH a0o ByrieBoad. TakuMmM 4YMHOM, KpIM 3aXHUCTy Bi O10JIOTIYHOTO
00poCTaHHs, Cy4YacHI TNMOKPUTTS TOBHHHI 3a0e3MedyBaTH 3aXUCT BiJ KOPO3ii, MaTh JOBTHIA
TEPMIH CIyKOM 1 HEBHUCOKY BapTICTh, OyTH XIMIYHO CTaOUIBHUMH, JTOOpE CYMICHUMH 3
MIOKPUBAIOYUM MaTepiajioM 1 0e3neyHi s HaBKOJIMIIHBOTO cepeaoBuia [3].

Ony6uikoBaH1 pe3yabTaTH AOCIKEHb 3aCBIIUYIOTh IPO BAXKJIMBICTH BIUIMBY O10TUYHUX
¢dakropiB Ha (I3UKO-XIMIYHI HpOLlECH pPYHHYBaHHS MarepiajliB y MOPCHKOMY CEpeOBHIIL.
OOpocTtaHHs Ta crojydeHa 3 HUM KOPO3is yKpall HEraTMBHO BIUIMBAIOTh HAa EKCILTyaTaIlito
HaWBaXXJIMBIIIUX JJIs1 JiSUTBHOCTI JIFOJICTBA TEXHIYHUX 3ac001B. 3 1HIIOTO OOKY, BXKMBaH1 3aco0U
Ta METOJIM 3aXUCTY iX Bl KOpO3ii Ta 0OPOCTaHHS MPUBEIH, OCOOIUBO 3a OCTAaHHI ACCATUIITTS.
710 3HAYHUX HEraTUBHUX HACHIIJKIB, aXK J0 NOPYLIEHHS €KOCUCTEM YHCEJIbHUX aKBaTOPIH.

SIKmo y3araJIbHUTH €KOJIOTIYHI HOPMHM IpU po3poOlli HOBHX 3ac0o0iB 3 3amoOiraHHs
010KOpO3ii :

1. IloBHa 3abopona, BinnmoBiaHo 10 pimeHHs OOH (IMOConvention), BUKOpUCTaHHS
OJIOBOBMICHMX MatepiainiB ¢ mnoyatky 2008 poky, sk HaiOulbll HeOe3neYHux s
HABKOJIMIIIHBOTO CEPEOBUIIA.

2. 3abopona 0e310KOBOTO (Ha IJIaBY) OYMIIEHHS MIABOJHOI YaCTUHH CYACH 3 IULIIO
3arno0iraHHs MOMajaHHs 10 BOAM 3aJUIIKIB TOKCUYHUX MaTepiaiiB, TaKe OUMLICHHS [MOBHUHHO
MIPOBOJIUTHCS Y CHEIIATBHO MIATOTOBICHUX IS IIUX LUICH MICIIAX.

3. Po3po0Oka Ta BUKOPUCTaHHS Y MOKPUTTSIX, 110 HE 0OPOCTaIOTh HOBUX MAJIOTOKCHUYHUX
010LMiB, 110 HE MICTSIThH BAXKKHX METAJIIB.

4. CTBOpeHHS NOKPUTTS, TOKCHMYHI KOMIIOHEHTH SKUX Yy MOPCHKIM BOJI IIBHAKO
(Hanmpukaa, npoTaroM 12 roauH) BTpavyaroTh CBOIO O10JOTTYHY aKTUBHICTS [1].

BuchoBok. Takum unHOM O10KOpO3is Ta MeETOAM 1ii 3amoOIraHHsS € OJHHM 3
HalBaXIMBIIIUX MUTaHb, SIK B EKOHOMIYHIM cdepi CyTHOMIABCTBA, TaK 1 B €KOJOTTYHOMY ILIaHI.
OpHak MOBHICTIO BIAMOBHUTHCS Bl BUKOPUCTaHHS Ha CyAaxX aHTUKOPO3IMHUX MmarepianiB 0e3
3aMIHM 1X EKBIBAJEHTHHUMH 3ac00aMM 3aXHCTy HEMOXKJIMBO. BiAmoBinHO wboMy,psn (pipm
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PO3po0JIsi€ EKOJIOTIYHI Ta MaJIOHEOE3MeUH1 MOKPUTTSA, 31 3HMKEHUM BMICTOM Ba)KKHX METAIIIB
a00 30BCiM 0€3 HUX.
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TARGETED ANALYSIS OF LIQUEFIED GAS TANKER AND
CHEMICAL TANKER

Burenin V. O., Terleskiy V. V.
Kherson State Maritime Academy
Scientific supervisor — Grishko Y. V., teacher of English language, Kherson State Maritime
Academy

Introduction. In ancient times people transported their goods on wooden ships with sail,
but the times changed and the ships were redesigned. Sails were replaced by engines and people
started to build a lot of various ships. Some of them are a liquid gas tanker and a chemical
tanker, but as a result of their innovation in majority of cases the employees that are going to
work on these two types of ships have the lack of qualification and knowledge about
constructional peculiarities and types of cargo that those tankers transport. Due to those reasons
emergency situations and innocent deaths occur rapidly. The purpose of our report is to draw
employees’ attention on problem for preventing their professional ignorance.

Main Body. At first we want to say about common parts in those two types. The most
common between them is that they have the two body structure to protect the cargo from a leak,
also they have the self-supporting tanks that installs in the inner hull. For now it’s all
constructional peculiarities that are same, from this moment we well investigate the difference
between this two tankers.

First of all there will be the cargo storage system (tanks and axillary machinery).

On LNG tankers tanks are constructed to withstand the extremely low temperatures the
main material for them is the stainless steel, aluminum or invar. The tank manufacturing
technology is that they also have the two body structure just like a ship, however to transport
LNG they need the thermal isolation layer between and one more to cower the outer tank body.
To maintain the natural gas in liquefied condition a refrigerating department is installed on the
tanker and aside from this also used the nitrogen to prevent the contact between cargo and air,
thus defending ship from explosion [1]. At the same time the chemical tankers, to prevent the
same dangers use the specially constructed deck venting system. Except this the chemical
tankers need to maintain the heat in their tanks so their tanks are installed with the heating
elements-spirals, that maintain the cargo in required toughness, and tanker also has the automatic
heat control system. The tanks in their turn are made from the stainless steel and cowered with
special phenolic epoxy and zinc paint [2].

Also the preparations before the cargo loading are fundamentally different, because on
LNG tankers the small part of cargo is leaved to cool down the tanks up to the required
temperature [3]. However on the chemical tankers its nonsense that even the smallest part of
cargo will remain in tank, so after each unloading the tanks are cleaned and vented. Another
essential difference is that while on the chemical tankers used the usual diesel engines on LNG
tankers used the turbines that works on gas from the boiling laid, in that case to the LNG are
usually added the heavy fuel oil by way of patrol.

The essential part of working on LNG tankers is that even if they don’t carry any cargo
the tanks must be half-filled with water to maintain the tankers stability.

While working on tankers, the crew is constantly exposed to a number of hazards.
However, on a gas carrier and a chemical tanker, people face a lot of dangers such as:

— evaporation of gases;

- danger of ignition;

— skin contact with cargo;

— oxygen deficiency.

Conclusion. Despite the fact that the crew lurks such a huge number of dangers, one of
them is one of the main ones - the danger of ignition and explosion of cargo. If on the chemical
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tanker enough just the deck ventilation, then on the gas carrier staff is forbidden not only to
smoke on the deck, and even use any electronic devices, especially during loading operations.

As on any ship, personnel must comply with safety regulations and wear personal
protective equipment such as: glasses, gloves, masks, and so on [1].
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AHAJIA3 HAUBOJIEE PACIIPOCTPAHEHHBIX ®AKTOPOB U
3AMEYAHUU, KOTOPBIE MOI'YT ITIOBJIEYD 3AJTEP’KAHUE CYJIHA
B ITIOPTY

Bepouyxun B. C.
Xepconckan zocyoapcmeeHHas MopcKas aKkaoemust
Hayunwiii pyxosooumenv — beckposusiii B. A., cmapwuii npenooasamenv XepcoucKou
20Cy0apcmeeHHol MOPCKOU akademuu

BBenenne. Mopckoe cyJ0X0/ICTBO M3/1aBHA CBSI3aHO C OIPEICIEHHBIM PUCKOM, IIOATOMY
MOBBIIICHUE OE30MaCHOCTH IUIaBaHMs CY/IOB Bcerjaa ObUIo cepbe3Hoi 3amaueil. Hecmotpst Ha
LIMPOKKE MOJUTUYECKHE U OOIIECTBEHHBIE 1e0aThl BOKPYr 0€30IIaCHOCTH Ha MOpE, B HACTOSAIIEe
BpeMsl MO-NPEXKHEMY CTaBUTCS IOJ] yrpo3y >KU3Hb, COOCTBEHHOCTh M OKpY’Karollas cpeja,
OKCIUTyaTUpysl HeOe30macHble CyAa W MCHOJb3ysl MEHEEe KOMIIETEHTHbIE JKHUIaXH.
lNocynapctBennsiil mopToBeiid KOHTPOJb (Port State Control) siBnsieTcst KiIF0Ue€BBIM JIEMEHTOM B
nojJiep>kaHuu 0e30MacHOM MEXIyHapOIHON MOPCKOW TPaHCIOPTHOU oTpaciu U 3¢(GEeKTUBHBIM
MHCTPYMEHTOM HPHUHYKJEHUS K BBINOJHEHUIO CYJaMU MEXIyHapOJHBIX TPEOOBAHUN, HOPM,
CTaHIapTOB B oOnactu 0€30MacHOCTH MOpEIUIaBaHUsS M IPENOTBPALLEHUS 3arpsi3HEeHUus
OKpy)Xarolel cpelapl. OTH HMHCHEKUUU TMPOBOAATCA B COOTBETCTBUU C IOJHOMOYMSIMH,
COJICPXKAITUMUCS B KOHBEHIMAX MeXIyHApOIHOW MOPCKOW OpraHM3aludu Mo Oe30MacCHOCTH U
MIPEIOTBPAILIEHUIO 3arPSI3HEHUS CYI0B.

OcHoBHasi yactb. CoOrjacHO KOJEKCY TOProBOrO MOpPEIUIaBaHMs YKpauHbI, KaXKI0€
CYIHO 00513aHO JI0 BbIXO/1a U3 MOPCKOTO MOPTa MOJYYUTh HA 3TO pa3pelleHHue KaluTaHa Mopra.
Kanuran mMopckoro mopra JI0JDKEH OTKa3aThb B BblJau€ pa3pellieHHs] Ha BBIXOJ W3 MOpTa B
clIydae:

1) HenmpurogHoOCTU CyJHa K IUIABaHUIO, HapyIIEHUs TPeOOBAHWN OTHOCHUTEIBHO €ro
3arpy3k, CHaOKEHUs, KOMIUIEKTOBAHUS JSKHUMAaka M HAJIU4YUS JIPYTMX HEJOCTAaTKOB,
MPEJICTABISAIONINX Yrpo3y O0€30MacHOCTU IUIaBAHWS WM 3J0POBBIO JIIOJIEH, HAaXOIALIMXCA Ha
CyJHE, WJIM yrpo3y NPUYMHEHMS] Bpea OKpyXKarouleil cpese;

2) HapyleHue TpeOOBaHHM K CyI0BbIM JIOKYMEHTaM;

3) HeymiaThl YCTaHOBJIEHHBIX COOPOB, IITPAdOB U IPYTUX IIATEKEH;

4) peuieHre YHNOJHOMOYEHHBIX 3aKOHOJATEIbCTBOM TOCYAAPCTBEHHBIX OpraHOB
(opraHoB /10X0JOB U cOOpOB, CaHUTAPHO-KAPAaHTUHHOM CIIy’KObl, OpraHOB pPbIOOOXpPaHBI,
LEHTPAJIBLHOTO OpraHa MCIOJHHUTEIbHOMN BJIACTH, PEANM3YIOLIEr0 TOCYIapCTBEHHYIO MOJIUTHKY
[0 OCYIIECTBJIEHUIO TOCYJAapCTBEHHOIO Haja3opa (KOHTpoJis) B cepe OXpaHbl OKpYyKarollen
MIPUPOJTHOM Cpe/ibl U IOTPAHUYHON CITYKOBI).

Ecnu HemoctaTku He MOTYT OBITh YCTPAaHEHbI Ha MECTE€, CYAHY IPEIOCTaBIsIeTCS
BO3MOXHOCTb MPOUTHU Ha Oimkailiyio cy1opeMoHTHYIO Bephb. O 3aepiKKe cyHa HEMEAJICHHO
cooO1aercst cynosiajenpily. Pacxosapl, cBi3aHHbIE C OCYLIECTBICHUEM KallMTAHOM MOPCKOIO
[opTa Ipas, MPETYCMOTPEHHBIX HACTOSILEN CTaThel, BO3JIaraloTcs Ha cyaoBiazensua [1].

Paznuums Bo B3mIsax Ha mpoOiaeMbl 6€30MaCHOCTH CYO0X0JICTBA IPUBENIN K TOMY, YTO B
1982 1. OBUIO 3aKIIOYEHO TMIEPBOE PErHOHATBHOE COTJIallleHHe B OOJACTH KOHTPOJIS
0€30MacHOCTH CYIOXOJACTBa, B KOTOpOE IepBOHaYaibHO BouuUM 14 rocyaapctB EBporsi,
nosyuuBliee Ha3BaHue [lapikckuii MeMopaHIyM O B3aMMONOHHMMAHUU U KOHTPOJIE CY/IOB
rocygapctBom moprta (Paris Memorandum of Understanding). B wnacTosiiee Bpemsi mpaHHas
OpraHu3anusi COCTOMT M3 27 y4aCTBYIOIIMX MOPCKMX aJMHMHHUCTPALMI U OXBAaTBIBAET BObI
eBpoIeickux npudpexkHbIX rocyaapctB u CeBepoaTiantuyeckoro OacceiiHa ot CeBepHOU
Awmepuxku 1o EBpomnbl. IlpoBenenue umHcnekuuii Ha OOpTy MHOCTPaHHBIX CYAOB B IOpTax
napmwxckoro MemopaHayma TapaHTHPYET, YTO O3TH CyJa COOTBETCTBYIOT MEXKIYHapOHBIM
CTaHIapTaM O€30MAaCHOCTH, 3alIUThl U OXPaHbl OKPYXKAIOIIEH Cpelbl MU YTO UWIEHbl SKUIIaXa
HUMEIOT COOTBETCTBYIOUIUE, OTBEYaAIOlUe TPEOOBAHUSAM, YCIOBUS KU3HU U paboThl. OCHOBHOM
MPUHIMUI 3aKI0YaeTcs B TOM, YTO TJaBHas OTBETCTBEHHOCTb 3a COONO/eHHE TpeOOBaHUM,
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YCTAaHOBJICHHBIX B MEXKJIYHAPOJHBIX MOPCKHX KOHBCHIIUSAX, JIGKUT HA CYAOBIAACHbIE /
oneparope. OTBETCTBEHHOCTH 332 00CCIIEUCHUE TAKOTO COOTBETCTBHSI OCTACTCS 32 TOCYIapPCTBOM
¢mara [2].

ExeromHo B pamMKax WMHCICKIIMH WHOCTPAaHHBIX CYAOB B TIOpTax IMapHKCKOTO
Memopanayma npoBoaarcs Ooisee 18 000 wmucmekmwmii. CornmacHo cratuctuke, B 2017 romy
o0Iee KOJMYECTBO HECOOTBETCTBHMA TPEOOBAHHSAM, YCTAaHOBJICHHBIX B MEXIYHAPOIHBIX
MOPCKMX KOHBEHIMSAX, coctaBuwio Oosiee 40000, a TpomEHT 3aiepKaHWd CydHA TOCIe
MIPOBEJICHUS JAHHBIX MTPOBEpPOK cocTaBui 3,82 % (puc. 1).

Pucynok 1 — CraTuctuka npoBefeHUsI MHCIICKIUI Ha O0OPTY HHOCTPaHHBIX CYJI0B B MOPTax
naprokckoro Memopanayma (Paris MoU) 3a 2017 roj [2]

[TpuopureTom A MPOBENEHHSI MHCIIEKIIUI TOCY/IapCTBEHHBIM MOPTOBBIM KOHTPOJIEM B
paMKax MaprKCKOro MEMOPaHIyMa SBIISTIOTCS:

- CYIHO, JOJIOKEHHOE JIOIIMAHOM, MOPTOBBIMH BIJIACTSMH, JAPYTUM TOCYAapCTBOM
¢durara, HMHCIEKTOPOM  JPYroro TOCYIAApCTBEHHOTO MOPTOBOTO  KOHTPOJIST Kak  He
COOTBETCTBYIOIIIEE CTaHAapTaM OE30MaCHOCTH, 3aIUThI, OXPaHbI OKPYKAIOIIECH CPEeIb;

- CyITHO, HE YCTPAaHUBIIEE MPEIBITYIINE 3aMECYaHNUS;

- CyIHO, HE TIpeJOoCTaBHBIIee MH()OPMAIMIO COOTBETCTBYIOIIMM OpraHaM BIAcTH
00 OTIaCHBIX U / WIIH 3arpsI3HAIONINX OKPYKAIOIIYIO CPey rpy3ax.

B ciryuae ecim cymiecTBYIOT OMAaceHHs O MOBOTY AKCILTyaTaIlHOHHBIX MTPOOJIEM Cy/IHa!

—  CTOJIKHOBEHHE, IT0CAJIKa Ha MeJb Ha IYTH CyJHA B IIOPT;

—  TpeamnojiaraéMoe COBEpIICHHE 3arps3HEHUS OKPYKAIOIIEH Cpeibl;

— HempeJcKa3zyeMoe W ONacHOe MaHEBPUPOBAHHE WM YIPaBIICHHE CYIHOM, KOTOPOE
MOKET OBITH COUYTEHO KaK MpEICTaBIISAIONIee OMACHOCTh IS JKU3HU JIIOJICH, MaTepuanibHOU
COOCTBEHHOCTH HJIH OKpY»Karomiei cpensr [1].

He MeHee BakKHBIM SIBIISICTCS W IIEJCBOM (DaKTOpP, KOTOPHIH YUMTHIBACT IOKA3aTeIH
KOKIOTO CyJHAa B OTACIbHOCTH. Kaxkmomy cynHy oTHeceH mpodwmib cymoBoro pucka (CPII).
UtoOBl 00JIErYHTh BBHIOOp CymHA JUIS TPOBEPKH, Obla BBEJCHA IEHTPATbHAS KOMITBIOTEpPHAS
0a3a nmanHbIX, Ha3piBaemas «THETIS». Dta wmHbopmammoHHas cucTeMa, OpPTraHW30BaHHAS
EBponeiickuM areHTCTBOM 1O 0€30MacHOCTH Ha MOpe, MHPOPMHUPYET HAIMOHAIBLHBIE OpPTaHBI
PSC o Tom, kakue cyna moiexar npoepke. HpopMamoHHas CHCTEMa TaKXkKe IPETOCTABIISET
JAHHBIE O JAHHBIX CYJOB M OTYETHl O MPEIBIIYIINX HHCHEKIUSAX, MPOBOJUMBIX B PETHOHE
[Tapmxckoro Memopanyma, OnpeaesnseT MPUOPUTET CYI0B IS TPOBEPKH, MPOMEKYTOK MEKITY
€ro IpoBepKaMH M 00beM mpoBepku. Cyna Mo CTENEeHU PUCKA MOTYT ObITh OTHECEHBI K TPEM

24




Cyuacni npobaemu MOpcbko2o mparcnopmy ma besnexa mopennascmea, 22 aucmonaoa 2018 p.

KAaTEropusiM: «C BBICOKUM PHUCKOM», «CO CTAHJIAPTHBIM PHUCKOM» MU «C HU3KHUM PHCKOM.
[Ipodunp cynHa, Tak € Kak W €ro KaTeropusl pUCcKa, pacCUUTHIBAETCS C HCIOJIb30BAHHEM
o0uux M ucropuyeckux napamerpos. [Ipoduns pucka cyaHa NepecYUTHIBAETCS €KETHEBHO C
y4eToM H3MEHeHUuH B OoJiee JMHAMUYHBIX IapamMeTpax, TaKuX Kak BO3pacT, 36-mecsuHas
UCTOPUS MPOBEPOK U 3P (HEKTUBHOCTH KOMIIAHUH.

THETIS Ttaxke B3auMOJIEHCTBYET C PsIOM APYrux 0a3 JaHHBIX, CBA3aHHBIX C MOPCKOM
0€30MacHOCThIO, B TOM 4Hcie ¢ npusHaHHbIMU EC kiaccupukalnOHHBIMU OOIIECTBAMH,
OOMIMHHBIMA ¥ HAIMOHAIBHBIMA HWH(POPMALMOHHBIMUA CHCTEMAaMH W JPYTHMHU pPEXKHUMaMU
KOHTPOJISI TOCYZapCTBa MOpTa, ¢ TEM, YTOOBI OOMEHUBATHCS JAHHBIMA U 00ECIIEYMBATH MOJTHYIO
KapTUHY Juisi uHCcIekTopa. CucreMa sIBIsSIeTCsl MOJHOCTRI0 paboTocmocoOHom ¢ 1 suBaps 2011
rona. Ceronusi B cucreme 3apeructpupoano 18 000 mposepok B rox 600 aBTOpHU30BaHHBIX
nmoJib30Bateniel u3 27 cBA3aHHBIX cTpaH. Kaxplil 1eHp B cucteme peructpupyercs 6osee 3 000
pHUOBITHI B TI0OOM MOPTY peruoHa, KoTopbie coduparorcs yepes SafeSeaNet [3].

Huxe npencraBieH nepeyeHb HaumOojee  paclpoCTpaHEHHBIX  HECOOTBETCTBUIL
KOHBEHLUSAM HW/WIM KOJEKCAM, KOTOpPbIE CUHTAIOTCS HACTOJBKO CEPbE3HBIMU, YTO MOTYT
noTpeboBaTh 3a7epKanus cyaHa (puc. 2).

Fire Safety Measures
Safety of Navigation

Lifesaving Appliances

Propulsion & Auxiliary Machinery
Stability, Structure & Related Equipment
Ship's Certificates & Documents
B LoadLine

MARPOL Annex |
B SOLAS Operational Defects

B |SM-related Deficiencies

Pucynok 2 — Crartuctuka Haubosee pacipocTpaHEHHbIE IPUUMHBI 3a/1epKaHus cy10B [4]

ITo Kousenmu COJIAC:

1. HewucnpaBHOCTH, OTKa3bl WJIH HEBO3MOXKHOCTH OOCCIICUCHUS Ha/IeKameld padoTh
CyJIOBOW DJHEPreTUYEeCKOW yCTAaHOBKM W JAPYTUX BAKHBIX MEXaHHU3MOB, TaKUX Kak
AJIEKTpUIECKasi, HACOCHAs, pyJieBasi YCTAHOBKH.

2. Henmocrarounas yncToTa MalIMHHOTO OTIEICHU.

3. OrcyrcTBHe, HENOCTAaTOYHAs BMECTUMOCTh WJIM  CEPHhE3HOE  TOBPEIKICHHE
WHIUBUAYAIBHBIX CIACaTeIbHBIX CPEACTB, CHACATEIBHBIX MIIIONOK M IUIOTOB W MX YCTPOWCTB
CIyCKa U MOIbeMa.

4. OrtcyTcTBUE, HECOOTBETCTBHE MJIH CEPhE3HOE MOBPEKICHUE (HACTOIBKO, YTO OHO HE
MO3BOJISICT HCIIOJIB30BaTh 110 HA3HAYCHHWIO) CHCTEMBI OOHApYyKCHHS TI0XKapa, I0KapHOM

CUTHAJIN3ALIHH, MPOTUBOIIOKAPHOTO 000pyI0BaHU, CTallMOHAPHBIX YCTaHOBOK
MOKApOTYIICHUSI, BEHTWISIIIUOHHBIX KJIAMMAHOB, MOXAPHBIX 3aCJIOHOK M YCTPOWCTB OBICTPOTO
3aKpBITHUA.

5. OrtcyrcTBHE, HECOOTBETCTBUE HITU CEPhE3HOE MOBPEKICHUE HABUTAIIMOHHBIX OTHEH,
3HAKOB WJIM CPEJICTB TI0JIa4H 3BYKOBBIX CUTHAJIOB.

6. OtcyrcTBHE, HEUCIPABHOCTh WM HEBO3MOKXHOCTH oOOecreueHus HaaIexaniein
paboTHl paAO000PYIOBAHMS B IIEJISIX OCACTBUS U AJI1 0OecriedeHUs] O€30TTaCHOCTH.

7. OTCyTCcTBHE, HEHCIPABHOCTh WM HEBO3MOXXHOCTh OOCCICUCHUS HaJUICKAIICH
paboThl HABUTAIIMOHHOTO 000PYIOBaHMUSI.
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8. OrcyrcTBUE OTKOPPEKTHPOBAHHBIX HABUTAIIMOHHBIX KapT M / WM BCEX JAPYrUX
HaBUTAIIMOHHBIX MOCOOMH, HEOOXOUMBIX ISl IPENICTOSIIIETO peiica.

9. OrtcyrctBHEe B TIPY30BbIX HACOCHBIX OTIEJIEHUSAX HCKPOOE30IacCHONW BBITSKHOU
BEHTUJISLUH.

10. KonugecTBO, COCTaB MM AUIUIOMHPOBAHUE dKHUIIAKa HE COOTBETCTBYIOT JIOKYyMEHTY
0 MUHHMAaJILHOM 0€301MacHOM COCTaBe dKUMaXxa [5].

[To KOHBEHIIMU O TPY30BOM MapKe:

1. 3HauuTenpHBIE IIOLIAAN MOBPEKICHUMN WU KOPPO3UU KOPITyca U Maayobl.

2. YcraHOBIEHHBIN (aKT HEJOCTATOUYHON OCTOHYMBOCTH.

3. CyulecTBEHHOE MOBPEXJIECHUE YCTPOMCTB 3aKpBITUH, JIIOKOBBIX 3aKpbITUH U
BOJIOHEIIPOHUIIAEMBIX JIBEpEH.

4. lleperpy3 cynHa W OTCYTCTBUE WIM IUIOXas pa3dOpPUYMBOCTh MapoK, LU(p ocalku
1/WIM CUMBOJIOB I'py30B0il Mapku [4, 5].

[To xouBenuun MAPIIOJI:

1. OrcyrctBue, cepbE3HOE MOBpPEXKJICHUE WIM HEYJIOBJIETBOpPUTENbHAs paboTa
¢uIbTpOB HedTeCoIepKAIMX BOIASHBIX CMECEH, CUCTEMbl KOHTPOJISI U yIIpaBJIeHUs cOpOCOM U
curdanuzauuu. OrcyrerBue XKypHana HEQTSIHBIX ONepariyid.

2. HemocrarouHocTh OCTaBIIEHCS €MKOCTA OTCTOMHBIX TAHKOB W / WIM TAHKOB UIA
OCAaJIKOB JUI UX MCIIOJIb30BaHUs B IPEACTOSAIIEM peiice.

3. OrcyrcrBue I[1nana u Xypnana ynpasnerust mycopowm [4, 5].

[To xonBenmuu [1JIMHB:

1. OrtcyrcTBHE Y MOPSKOB COOTBETCTBYIOIIUX JTUIIJIOMOB U JOKYMEHTOB.

2. HecooTBeTcTBHME NPUMEHMMBIM TpeOOBaHUSAM AJIMUHUCTPALUA B OTHOLICHUH
MHUHHMAaJbHOIO O€30I1aCHOT0 COCTaBa HKUIaXKa Cy/IHa.

3. HecootBercTBHE OpraHu3alUy XOJOBBIX BaxT Ha MOCTUKE WIM B MalIMHHOM
orneneHud. OTCYTCTBME B COCTAaB€ BaxThl KBAIM(DUIMPOBAHHOIO JHIA JUisi paboOThl ¢
00Opy/lOBaHUEM, HEBO3MOXHOCTb  MPEJICTaBUTh  JI0KA3aTEJIbCTBO  IpodeccroHanu3ma,
HEOOXOIMMOTO JUIsl BBIIOJHEHUS Ha3HAUYEHHBIX MOpSKaM oOOs3aHHOCTEH B OTHOLICHHUU
0€301acHOCTH CyJHa ¥ TIPEeIOTBpaIleHus 3arpsi3Henus [4, 5].

[To xOHBEHIIMHM O TPYyJIE B MOPCKOM CYAOXOJICTBE:!

1. HenocraroyHoe KOJMYECTBO MPOJAOBOJIBCTBUS U MUTHEBOM BOBI JUIsl IPEJICTOSIIETO
perica.

2. AHTHCaHUTapHs U HECOOTBETCTBUE TMTUEHUYECKHM HOpMaM Ha OOPTY Cy/HA.

3. OtcyrcTBHE OTOIUICHHS B HAACTPOMKE, €CIIM CYJHO HAXOJAUTCS B 00JIACTIX C HU3KOH
TEMIIEpPaTypoi U XOJIOJAHBIM KIMMaTOM.

4. YpesmepHOe KOJUYECTBO MycOopa M OTXO0JI0B Ha OOpTy cyaHa [5].

BoiBoabl. BeimieynoMsiHyTas CcTaTHCTMKa M ONKCaHHblE Haubosee cepbE3HbIC
HECOOTBETCTBUS CYAOB MEXKJIYHApOJIHBIM HOpMaMm, JarlOT IMpeJICTaBiIeHHEe O Maciirtadax
3aJep)KaHuid  CyJOB B MOpTax IO pa3IM4YHbIM OpUYMHAM. MHorue wu3 3aMEeYaHuil u
HECOOTBETCTBUN MOKHO OBLIO M30€KaTh CHJIAMU HKUIIAXKEH CyJJOB BO BPEMSI COOTBETCTBYIOIINX
OCMOTpPOB U TEXHUYECKOTO OOCITY)KMBaHUS, a TaK K€ HaJJIeXkKaIlero KOHTPOJIs CyA0BIaAeNblaMu
u onepatopamu, Tpedyembix Komekcom MKVYB. Jlaxe eciau Ha O0pTy cyaHa UMEIOTCS 1e(PEKTHI,
MO-TIPEKHEMY MOKHO MPEJIOTBPATUTh HEHY)KHOE 3aJlepyKaHue WU Jaxke apecta cynHa. OaHaxo,
JUI TOCTHXKEHUS JaHHBIX LIeJel, KaK fKunaxu, Tak 1 KoMmaHus JODKHBI ObITh aKTUBHBIMU U
OTBETCTBEHHBIMH, II0Ka3aTh, YTO OHU OOHAPYXKWUIM JePEKT U HMMEIT WM HPUHHUMAIOT
COOTBETCTBYIOILIME KOPPEKTUPYIOIIME AECUCTBUS. DTO MNPAMO BIUAET HA UMMJDK HE TOJIBKO
KoMmnanuu B 11e110M, HO U CyZlHA, ¥ Ka/I0T0 4JeHa SKUI1a)Ka B OT/IEIbHOCTH.
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PEIIEHUE NPOBJEMBI IE®@OPMALIINU CYTHA BO BPEMSA
3ATPY3KHU/BBIT'PY3KHU I'PY3A C BAJIKEPA

Bepemenvnuk A. 10., Komuzopox P. /1.
TI'ocyoapcmeennoe vicuiee yuedonoe 3asedenue «XepcoHcKkoe mMopexoonoe yuuauuie poloHoil
NPOMBIUTEHHOCIUY
Hayunwiii pyxosooumenwv — Jleexo H. U., npenooasamensv I kameeopuu I ocyoapcmeennoco
sbicuLe20 yuedOH020 3a8e0eHUsl « XepCOHCKOe MOPEexooHoe YUunuwe polOHOU NPOMBIULTIEHHOCHIUY

BBenenue. IlepeBo3ka TBEpbIX HABATIOYHBIX TPY30B BKIIOYAET B CE0S PUCKHU, KOTOPHIC
JOJDKHBI TIIATEIHHO YYUTHIBATHCS ISl 00eCTIeueHHsT 0€3011aCHOCTH dKHUMaXKa U cyHa. B o0mmx
YepTax OMACHOCTH, CBSI3aHHBIE C MEPEBO3KON HABAJOYHBIX TPY30B, MOXKHO MOAPA3ACIUTh HA
CJIeIYIONINE KaTeTOPHH:

1. TloBpexaeHue Kopmyca CyHa B pe3yJabTaTe HEMPaBUIBHOTO Pa3MEICHUs TPy3a.

- AF  FAMPYHENDI KpaiiHie

Y 7
<~ //l///

M Fe A Fy

& Z /
s /1/ /

" IOMPYHEH CPeMEF

TReoA

Pucynok. 1 — M3rubaromme MOMEHTHI KOpIyca CyaHa

2. IloTepst ninu CHUKEHUE OCTOMYMBOCTH BO BpeMms peiica cyana [ 1, c. 83-87].

Pucynok 2 — U3ru6 xopmyca cynHa, BbI3BaHHBIM HEPABHOMEPHBIM paclpeeieHUEM
NEUCTBYIOLIMX HA HErO CUIL. | — KpuBasi CUJI Beca; 2 — KpUBasi CUJI MOJJIEP KAHUS

OOBIYHO ATO MMPOUCXOIUT B PE3yIbTATE:
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— CMEILEHHUs Ipy3a BO BpeMs LITOpPMa BCJEICTBUE €r0 HEIOCTATOYHOM IUTUBKH WM
HENPaBWIBHOTO Pa3MEILECHUS;

—  Ppa3lIBMXKEHUS TPY30B MOJ JEHCTBUEM BUOpAIMU U KAuKH Cy/JHA M IOCJIEIYIOLIEro
CMEIIIEHUS WU MEepeTeKaHus X B OJHY CTOPOHY IPy30BOTO TPIOMA; TAKUMH I'Py3aMHU SIBIISIOTCS
OOBIYHO MEJIKO3EPHUCTbIE BEIIECTBA, BKIIIOYAs MEJIKHM Yrojib, IEPEeBO3UMBIE B YBIA)KHEHHOM
COCTOSIHUHU.

OcHoBHast yacTb. CyIIeCTBYIOT IMOHITHS 001 U MECTHOW MTPOYHOCTH KOPITyca CyaHa.
OO01elt MPOYHOCTHIO KOpIlyca Cy/IHA HAa3bIBA€TCS MPOYHOCTh CyAHA IpPHU OOIIEM HPOA0IbHOM
m3rube. OOIIass MPOYHOCTH MPOBEPSIETCS MO M3THOAIOIUM MOMEHTaM M IO MEePEPE3bIBAOIINM
CIJIaM B TE€X CEYEHMSIX KOpIlyca I'Jie MOTYyT BO3HUKATh HauOOJIbIIME HaIpspKeHUs. MecTHas
MIPOYHOCTh HapyIIaeTcs MpU YPEe3MEPHOM JIaBJICHUH Ipy3a Ha €IMHUIY IIolanu nainyosl. B
pe3yibTaTe BO3MOXKHA €€ JedopMalius WM pa3pylleHue B pailoHe NeHCTBUS 4pe3MEepHOro
JTaBJICHMUS.

Jliia obecrieueHust 0011el MPOYHOCTH HEOOXOMMO Pa3MECTUTh IPy3bl U 3amachl Ha Cy/IHE
TaK, 4ToObl B KOpIlyce IpPH IUIABaHUM KaK Ha TUXON BOJE, TaK U Ha BOJIHEHUU HE BO3HUKAIU
n3rubaroniyie MOMEHTHI, MpEBbIIIAONIME pacueTHble BennyuHbl. [lpuBenem npumep. Bozpmém
CyJIHO HaBaJIOYHHKA-Pya0Bo3a «Yashima Maru» [5].

Oco0eHHOCTb 3TOT0 CyAHA 3aKJI0YAECTCsl B YEPEAOBAHUM JJIMHHBIX U KOPOTKUX TPIOMOB,
a Takke B crocobe mnepeBo3ku. Hampumep, pyna nepeBo3UTCS B KOPOTKMX TpIOMax U
3aIoJHsETCs 10 BCEH BBICOTE, 32 CUET YEro MOBBIIIAETCSA LIEHTP TSHKECTH T'py3a U HOpMallbHas
YCTOMYMBOCTH Cy/iHA. B psizie ciydaeB cTpoATcs cynia ¢ OJIMHAKOBOW JITTMHOW TPIOMOB.

3arpyxaroTcsi TpioMa TakuM oOpa3oM: JIETKME cOopTa 3€pHa — BO BCE TpIOMa, rpy3a
CpelIHell IUIOTHOCThIO — B TPIOMa YETHOTO mopsnka: 2, 4, 6, Tspkenas 3arpy3ka — B Tproma
HeueTHOTro mopsiaka: 1,3 .5, 7.

Jarpyska IEIKHM TPy30M

] aeaie b i TPoM TROM TDOM TORW oM TPoM
—ER oraenerwe TLIRL e NS e 4 w3 Ne 2 N 1
' )
Sarpysxa rpy3oM cpejnel IoTHOCTH
[\—I : r———l = — ) = l £ A k—l ’------——\’
TPOM TDIOM - — Tpsom TPOM
ﬁ"ﬁ?ﬁc ald fa e fary e 4 e 3 e 2 (™ E,J
L

= - 1) 1, ) =T
; TRRoM vy DM oM TOROW TPOM TPOM 7
\['R "o”fa':& w7 e & e b e 4 w3 e 2 (X :
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Pucynok 3 — Cxema 3arpy3ku 6asikepa Yashima Maru

DTO pemieHo I TOro, 9ToObl B KOPIyCe NPH IUIABAHWM KaK HAa THXOW BOJIE, TaK W Ha
BOJIHCHHH HE BO3HUKAJIN M3THOAIONINE MOMEHTBI, TIPEBHIIIAIOIIAE PACUCTHBIC BETMIHUHBI.

Teneps o pacuerax. [Ipu pacuerax rpy30BOro IaHa OOLIYIO MPOYHOCTH 00ECIIEYHBAIOT
JIBYMsI CIIOCOOAMHM: ITyTeM YCTAaHOBJICHHS paclpeiesieHHOW MacChl OTCEKOB M ONTHMH3AI[UH
mupdepenta [2, C.30-31].

Pemenue: pacnpeneneHue Macchl rpy3a 1Mo Ipy30BBIM MOMEIICHHSIM MTPOMOPITHOHAIEHO
ux kybarype. Eciam HET MHCTPYKIIMU IO 3arpy3ke, TPy3 paclpeAeisioT MPOTOPIHOHAIBEHO
BMECTUMOCTH I'PY30BbIX TOMEIICHUH:
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mi=Wi/ W*l’l’l,
r7ie m; — Macca rpy3a, KOTOPYI0 MOXHO TPY3UTh B IIOMEIIEHUE, T;
Wi — IpY30BMECTHMOCTb JAHHOTO TIOMEICHHS, M-,
W — rpy30BMeCTUMOCTb Cy/IHA, M
m — 0011ast Macca rpysa, IppuHUMaeMas CyJHOM, T.

[Ipu pacnpenenennu rpys3a o oTcekam B JaHHOW 3a/iadye CJIECIYEeT YYECTh BO3MOXKHOCTh
Han0oJiee THTEHCHBHOTO TIPOM3BOJICTBA TPY30BhIX OMEMICHUH. DTOT I'Py3 C HU3KUMU HOPMAMH
00pabOTKM HY)KHO Pa3MECTHTh B MEHBIIINX TPIOMAX, a ¢ 60Jie€ BBICOKUMHU — B OOJIBIIINX.

[Tocne onpenensitoT MOMEHT ONITUMATBHOTO U depenra:

Z mili = AXC — A()X() + dom Myﬂ :Md’
r7Ie M; — Macca OTAEIbHBIX CTaTel Harpy3Kku (Tpy3a, 3amackel, 0auiacr), T;
l; — ropr30HTABHOE OTCTOSIHUE IIEHTPA TSHXKECTU OTACTBHBIX CTaTel Harpy3Ku OT MUICIIA, M;
A — pacueTHO€ BOJIOM3MEIICHHE CYHA, T,
X.— alIcca eHTpa BETMYUHBI 10 KPUBBIM 3JIEMEHTOB TEOPETUUYECKOTO YEPTEkKa, M;
Ay — BOJIOM3MEIIIEHNE CyAHA T0IpoOHEe, T;
X — KJIacC IEHTpa BEITUYNHBI 3aTPY>KEHHOTO CYIHA, M;
donr— 3aTaHHBIN ONITUMATBHBIN TUdPEpeHT, cMm;
M, — ynenbHbid 1udGepeHTUP YOI MOMEHT, TM/CM;
My— nuddepeHTupyroumii MOMEHT

Brruucasior 4ucTyo rpy30nogbeMHOCTh U CYMMAapHYIO TPY30BMECTUMOCTh HOCOBBIX U

KOPMOBBIX OTCEKOB

Bremaucnsaror CpE€AHUC ITJICUYU HOCOBBIX 1 KOPMOBBIX OTCCKOB!:
Y'WHi Lui YWKi Lui
L. = > 1k = >
Wr Wk
rae Ly — Bcerga co 3HAKOM ILIIOC, a Iy — co 3HAaKOM MHHYC.

OnpenenstoT CpeHIO yAEIbHYI0 PY30BMECTUMOCTD
VHyﬂ _ Wu .(lk—lH) : Vyﬂ: Wk (lk—l.H)’
Y milk—Md Md- Y milu
e W, — CyMMapHast Fpy30BMECTHMOCTb HOCOBBIX OTCEKOB, M ;
W - CyMMapHasi Fpy30BMECTHMOCTb KOPMOBBIX OTCEKOB, M ;
Breruucnsior pacnpeneneHHyo Maccy oTceKoB(caiial2):
_ Wni _ Wki
= Viyr myi= VH—yﬂ,

VYKa3aHHBIM METOJIOM YJAEeTCsl OJHOBPEMEHHO ¢ obecriedyeHreM OOIIel MpOYHOCTH
KopITyca J00UThCS onTHUMaibHOTO auddepenta u u30ekaTh TAKUM 00pa30M JIOMOTHUTEIBHBIX
pacueros.

BriBoabl. Pacnipenenenue BeCOBOM Harpy3Ku IO IPy30BbIM IIOMEIIEHUSM CyJHA

A&

My

Cemehng nepenoya Kopimyca

Pucynoxk 4 — [lepenom cyana

CymmapHasi pacnpefiefieHHass Macca Tpy30B IO TBHMHJEKaM, TpioMamM M Ha mnany0e
JOJDKHA COOTBETCTBOBATH IUIAHHPYEMOUW 3arpy3ke CyIHa H SIBIACTCS OCHOBAHHEM IS
COCTaBJICHUS TJIaHA KOMIUICKTAIlUU TPY30B 10 TPY30BbIM MTOMEIICHUSIM CY/THA.
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CynHO B 3aBUCMMOCTH OT COOTHOILIEHUS CHJI TSDKECTH M CHII MOJJIEPKAaHUs 110 €ro JUTMHE
(kakas U3 CHJI JOMUHHUPYET) MOKET M3ru0aThCsl BBIMYKIOCTHIO BHU3 (IIPOrUO, MO-aHIJIMHCKU —
«sagging») wunu BBepx (meperu0d, mno-anrauiicku — «hogging»). Ilpu mnporube mnamy0a
OKa3bIBAETCs CKATOM, a JHUILE PACTAHYTHIM, IIPU neperude — Hao6opoT. Y CyJI0B C KOPMOBBIM
PacroJio’KeHHEM MalIMHHO-KOTEJILHOTO OTJIEJNIEHUS B TPy3y 00bIYHO HabtogaeTcsa nporud mus-3a
n30bITKa Beca B pailoHE Ipy30BbIX TPIOMOB, pacloOJOXKEHHBIX B cpeaHe vactu cyana. llpu
IUIaBaHUM B OajlacTe CyAHO, Kak MpPaBUJIO, UMEET Neperud, Tak Kak Macca MOJIHOTO Oaliacta
COCTaBJIIET OOBIYHO OKOJIO TMOJOBHHBI I'PY30MOABEMHOCTH, a OCHOBHBIE OaJlJIaCTHBIE TaHKU
PacMoJIOKEHBI PSAJIOM C IPy30BbIMH TproMaMu. OObIYHO 0O0IIasi MPOYHOCTD MPH JIaHHOM 3arpysKe
CyJHa NpOBEpPSIETCS IO BEJIWYMHE HAMOOJBIIMX U3THOAIOUIUX MOMEHTOB Ha MHJENE, TaK Kak,
MIPaKTUKa MOKA3bIBAET, YTO UIMEHHO B 3TOM MeCTe y OOJIbIIMHCTBA CYJ0B U3rM0a0Ie MOMEHTHI
nocturatoT mMakcumyma. llporu® wnm meperu® cyaHa MOXKHO YMEHBUIUTh WM YCTPAaHUTh
nepeMeIeHneM I'py3a WiIu 3amacoB OJMKe K OKOHEYHOCTSIM HIIM MHUIeTb-1manroyty [3, C. 52].

Pa3menienre rpy30B yueroM HEPaBHOMEPHOCTU TPIOMOB IPEAINOJIAraeT TaKOW MOpAI0K
MOTPY3KH U pa3MeLIeHUs ,lIpU KOTOPOM, B HIEAbLHOM Clly4yae, BpeMs MOTPY3KU WIN BBITPY3KU
BCEX TPIOMOB OBLIIO OBl OJTUHAKOBBIM.

Ipy Tmorpyske HH3KO KybaTypHOro HaBamodHoro rpysa (¢ VIIO okomno 0,56 M’/T wmn
MEHEee) Ha YHHMBEpPCaJIbHOE CYXOTPY3HOE CYIHO YCIOBUS pa3MEIEHHUs Ipy3a OTIMYAIOTCS OT
OOBIYHBIX, TO3TOMY 0CO00€ BHUMaHHE CIEAYET YACNIATh paclpeeseHUI0 MacChl rpy3a JUIsl TOro,
yTOOBl M30€KaTh BO3HUKHOBEHUS Ype3MEpHbIX HampsbkeHuil. Ilpu mpoexkTupoBaHuU CyIOB,
IpeIHa3HAYEHHBIX B OCHOBHOM JIJIsl MEPEBO3KH TI'E€HEpajbHBIX I'PY30B, IpecieAyeTcs 3ajaua
peaN3alyy ero moiHoil rpyzoBmectuMoctd mpu YIIO oxono 1,39 — 1,67 m’/1. M3-3a HH3KOTO
3HaueHus: YIIO HEKOTOpBIX HAaBaJIOUYHBIX TPY30B MpPH HENPABHWJIBHOM HX pa3MEUICHUH B
mpouecce MOTPY3KHM BO3MOKHO BO3HHKHOBEHHME YPE3MEPHBIX MECTHBIX JHO0 00mmx
HanpspkeHud. [IpakTuueck HEBO3MOXKHO YCTAaHOBUTBH TOYHBIE MpaBWJIa pa3MEUICHHUS Ipys3a Ha
BCEX CyJax, MOCKOJIbKY UX KOHCTPYKLUS (cucTtemMa Habopa Kopiiyca) MOXKeT ObITh pa3inyHoi. B
CBSA3M C DJTHUM PEKOMEHIYeTcsl, 4YTOObl KaluTaH cyaHa Obul oOecredeH HCHEepIbIBarOIIeH
nHpopmanuen o morpyske, NO3BOJISIIOIIEH pacIpeeuTh IPy3 Ha CyJAHE TaKUM 00pa3oM, YTOOBI
B CYJIOBBIX KOHCTPYKIUSAX HE BOSHUKAJIO Upe3MepHbIX Hampsukenuit [4, C. 20].
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BUBIP HAVBUT'TITHIIINWX [IJISXIB IIJTABAHHS 3 YPAXYBAHHSIM
I'TAPOMETEOPOJIOI'TYHUX YMOB

Bepin B. B., Apmwuios C. B., Kyopenxo II. C.
Xepconcvka oepicagna mopcoka akaoemis
Hayxosuii xepienux — 3onomapenxo B. @., cmapwuti 6uxkiaday XepcoHcbKoi 0epicasHoi
MOpCbKOi akademii

Beryn. OnHiero 3 HaWBOKIIMBIIIKMX MPOOJIEM CYy4acHOTO CYAHOTUIABCTBA € 3a0€3MeYeHHS
Oe3nexku MoperiaBaHHs. Lleli BHCHOBOK BMILIMBA€E 3 aHaji3y aBapiHOCTI CYJE€H CBITOBOTO
¢noty. HaiiGuibml YacTO MNPUYMHM LBOIO THUIY aBapidi TMOB’SA3aHI 3 HEXTyBaHHAM
PekoMeHpanisiMu Ui IUIaBaHHs, BUOOpPOM ILLISAXY CyAHa B Oe3nocepeqHiil OGiM3bKOCTI BiX
Hebe3neKr, HaAMIPHOT IBUJAKICTIO pyXY, HEIPAaBWIBHUM YpaxyBaHHSAM TipPOMETEOPOJIOTTYHUX
yMOB. Bin rigpoMereoposioriyHux (GaKTOpiB 3AIEKHUTH K Oe3MeKa MIaBaHHs, TaK 1 EKOHOMIYHHI
edexkt peiicy. [lpm HecnpusATIuBIA 0OCTAaHOBIN 30UIBIIYETHCS dYac TMEPEeXOAy CYJIHA,
MOTIPIIYIOTHCS YMOBH IJIABAHHSA JUIS €KIMa)Ky Ta Maca)kKupiB, MOKJIMBI MOLIKOPKEHHS MaTyOHUX
1 TPIOMHMX BaHTaXiB, a MiJl 4ac CTOSHKU B IMOPTY 3pOCTa€ TPUBAIICTh PO3BAHTAKECHHSA Ta
3aBaHTAKEHHS Cy/[HA, YCKJIAIHIOIOTHCSI YMOBHU HOro 00poOKH, BUHHUKA€E HeOe3eKa sl Cy/JHa.

OcHoBHa yacTuHAa. [[1aHyBaHHS Ta ONpalOBAHHS PENCIB NPUIUISIETbCS NEPIIOYEpProBa
yBara, Tak K BiJ] SIKOCT1 BUKOHAHHSI IIMX 3aBJIaHb ICTOTHO 3aJ€KaTh €KOHOMIYHI MOKa3HUKH
poboTu 1 Oe3neka cyaeH. JlochHiKEHHS, 110 MPOBOAATHCS B PIZHUX KpaiHax, MEPEKOHIMBO
MoKa3ajau, IO BUTpaTa 4acy Ha TMepexi CyaHa, OCOOJMBO uepe3 OKeaHW, B OUIBbIII MIpi
3aJIeKUTh Bl IPaBUJILHOCTI 00JIIKY I'1JIpOMETE0POJIOrTYHOT 0OCTAHOBKH MiJ] Yac IuiaBaHHs. Tomy
BMUJIE BUKOPHUCTAHHS T1IPOMETEOPOJIOTIUHO1 1HPOopMalii, 00cAr SKOi MOCTIMHO 30UIBIIYETHCS,
3HAYHO MiJBUIIYE O€3MeKy CyIHOBOIIHHSA 1 €()EeKTUBHICTb pOOOTH (IIOTY.

VY 3B’S3Ky 3 HaA3BUYAIIHOIO 3aBaHTAXKEHICTIO CYJAHOBOAINCHKOIO CKJIaJy BUKOHAHHSAM
CBOiX  (YHKIIOHATBLHUX  OOOB’S3KIB  HEOOXIAHO  BU3HAYUTH  MIHIMQIBHUH  00CST
riIPOMETEO0POJIOriuHOT iHPOpMaIii A PI3HUX €TalliB JISUIbHOCTI CYJHOBO/IIIB.

1. ITliocomoska 0o 8uxody 8 pelic.

IIpu nna"yBaHHI peiicy 1 ONpalioBaHHS  MapuIpyTy Iepexoay  JAOLLUIBHO
BUKOpPUCTOBYBaTH ['igpomeTreoposioriyuuii Hapuc Jomii 1 ['i1poMereoposnoriydi  KapTH.
besnocepennpo mepea BUXOAOM HEOOXIMHO OTPUMATH IMPOTHO3 MOTroaud 3 MOpPCHKOTO OHOpO
IOroAM, a TakoX BHUKopucToByBaTH 1H(opmanito cucremu HABTEKC, wmereoposioriyHux
MOPCHKHUX Or0JIeTeHIB 1 (PaKCUMUIBHUX KapT MPOrHO31B IOTO0/IH.

2. ITnasanns nobau3zy y30epexcics i Ha HCBABUX MOPCOKUX ULTIAXAX

Heo0OxinHo 3a1licHIOBaTH PETYISpHUI NPUIOM METEOPOJIOTTYHUX MOPCHKUX OIOJIETEHIB 1
(bakCUMUIBHUX KapT PI3HUX KpaiH 1 T'IPOMETEOPOJIOrYHUX LIEHTPIB, @ TAKOX IOBIIOMJICHHS
HIIMX CYJIB 32 MaplIPyTOM MEePeXo ]y 1 BUKOPUCTOBYBATH BJIACHI CLIOCTEPEKECHHS.

3. Ilnasanus na éenuxiti giocmaui 6i0 bepeea i 8 GIOKpUMoM)y OKeawi

[Ipn naBaHHI Ha BeNMKINA BincraHi Bin Oepera oOcsr iHgopMarlli, o0 TpUiMaeThCs,
AKICTb NpUOMYy (AaKCHUMUIBHUX KapT 1 [KICTh IMPOTHO3Yy ICTOTHO HOripuIyeTscsi. B npomy
BUIAJKY CYAHOBOJIM HEoOXiHO mnpuiiMatu OyAb-IKy MOXIUBY IiH(OpMaIiio Mo paioHy
IUIaBaHHS, BUKOPUCTOBYBAaTH IIOBIJOMJIEHHS MpO MOroJgy 3 IHIIUX CYAIB 32 MapHIpyTOM
Mepexo/y, PETyJSIPHO BECTU CIOCTEPEKEHHS 3a MOTOJ0I0 1 BUKOPUCTOBYBATH MICIIEB1 O3HAKHU
noroau. [Ipu oTpumanHi pakCUMUIBHUX KapT aHali3y MOroJu AOLLUIBHO CaMOCTIHHO CKJIaJaTu
MIPOTHO3 OCHOBHHUX €JIEMEHTIB MOTOU Ha TepMiH Bix 12 mo 24 roxus [1].

HaiiBurinnimumii muisix MoBUHEH OyTH HaWKOPOTIIMM 32 4YacoM, O€3[eYHUM B
HaBIralifHOMY BiTHOIIEHHI, BIAMOBIZATH HOpPMaM MDKHApOTHOTO MOPCHKOTO IpaBa, a TaKOX
MIOBMHEH BPaxXxOBYBATH MOPEXIJHI Ta €KCIUTyaTalliiHI SKOCTI CyJHAa 1 XapaKTep BaHTaxy, IO
nepeBo3uThes. Cril TakoX B3STH O YBard MOXJIMBI BIIXWUJICHHS BiJl CepeqHIX OaraTopidHUX
JaHUX, K1 OynM BpaxoBaH1 IIPH po3poOI1ll peKOMEHIOBaHUX NUIAXIB. Taki BIAXUICHHS 3a3BUYail
IIPOrHO3YIOThCS, ajle MOXKYTh OyTH Iepe/iaHi Ha CyJIHO, L0 BxkKe IepedyBae B MOpE.
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I'impoMeTeoposoriuHi YNHHUKKM HAJaloTh PI3HOMAHITHUM 1 3HAYHUHN BIUIMB HA CYJTHO 1
yMOBH Horo QyHkuioHyBaHHs. OJHE 3 OCHOBHMX HpO(eciiHUX BUMOT O CYAHOBOJIM,
3adikcoBaHUX B MDKHApOIHINA KOHBEHIIII PO MIATOTOBKY 1 AUIIJIOMYBaHHSI MOPSIKIB Ta HECEHHS
BaxTH, a TakoK B COJIAC — 3HaHHs MOpchbKuX Hebe3nek. CyqHOBOIII MOBUHEH 100pe yABIATU
BC1 BUJIM BIUIMBY MODsI 1 IOr0/1M, HE HEXTYBAaTU HHUMHM, a BMITH iX BPaxOBYBaTH, YHHKATH abo
3HIKYBATH iX BIUIMB. lIpM 1IbOMY KOpPHCHO JOTpUMYBAaTHUCA MpaBUiia: Kpalle MNEepeoliHUTU
Hebe3neKy, HiK HeIOOIIHUTH 1i (BUXOSUH 13 3arajJbHOro MpaBuiia rapHOT MOPCHKOT MPAKTUKH -
BBakatu cebe Ommkue g0 HeOesneku).B nuiomy icHye Tpu Tpynmu BUIIB BIUIMBY
rIPOMETEOPOJIOrIYHUX YMHHUKIB Ha CYJIHO: BIUIMB Ha HaBiraliio, BIUIUB Ha YIPaBIIHHS
CyJIHOM, BIUTMB HA CY/IHO SIK Ha TUIaBalOYUi 00’ €KT.

PeanbHi riipoMeTeoposioriyHi yMOBH Ha MapUIpyTi, K IPaBUJIO 3HAYHO BIIPI3HAIOTHCA
BiJ cepeaHix [2]. Tak mpu okeaHCHKOMY MepexoJil MOXHa BHOpaTH JBa BaplaHTHU IUIABaHHS 3
MOJOBXKEHHSIM  a0o  ckopoueHHsM muisixy. CyaHo @Opu  3arajibHid  COPUSTIUBOIO
T1IPOMETEOPOJIOriYHOT 0OCTAaHOBKH € HAMKOpPOTIIMM LUISIXOM MO Ay31 BeJMKoro kona. Ha
MiZICTaBl OTPUMAHOIO 3 TIPOMETEOPOJIOTTUHOTO LIEHTPY TPHOXA000BOI0 MPOrHO3Y MOTO/IU, IKUN
[0IaBaTUMEThCS MPO 3HAYHE MOTIPIIEHHS T1IPOMETEOPOJIOrIYHUX YMOB B pailOHI IUIaBaHHS,
HEOOX1IHO MPUMHATH PILICHHS PO 3MIHY LUISXY B 00J1aCTh 3 OUIbILI CHIPUSTIMBUMHU ITOTOAHUMHU
yMOBaMH. Y IIbOMY BHIAJKY JOBXHHA LUISXY 30UIBIIYETHCS 1 CYIHOBOJAIA MOBUHEH OLIHUTH
JOLUIBHICTh-PI3HULIIO TAKOT 3MIHU KYpCY.
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Pucynok 1 — BuOip ontumanbHoro uuisixy uyepe3 [liBHIUHY ATIaHTHKY

Ha puc. 1 HaBeneHi npukiaau Takoro BUOOPY ONTUMAJIBHOIO WIISAXY AJIS peiciB uepes
[liBHiyHy Atnantuky. Hailikopormmm no Biactani muisixom uepe3 Touky C e muisax la.
PexomennoBanuii ce30HHMI NUIAX Ha MEeW mepion dacy 2 a, skuid gommi nusixy 1 a Ha 300
MUJIb, aJIe HAa HbOMY NOBUHHA OyTH OUTbLI cpUATIMBa noroja [3].

3a aBa OCTaHHI JECATWIITTA 3’SIBUWIMCS NEPeIyMOBHU Jjsi €(EeKTHBHOIO IJIAHYBAHHS
MEePEX0/IiB 3 ypaxyBaHHSM IMPOTHO3IB MOTroau Ha 6opty cymHa. Po3poOieHo HOBE MOKOJIHHSA
MOJIeNe s mepenOadeHHsT MOTOM, SKI J03BOJMMWIM Ha OeperoBux [impomerneHTpy 3a
JOTIOMOTOI0 CYIIEPKOMIT IOTE€pIB 3a0e3MeuyBaTi BUCOKY TOUYHICTh B MPOTHO3yBaHHI €IIEMEHTIB
noroau Ha Bech CBITOBHI okeaH (3a3Buuait 1o 10, 15-tu ai6 Bepen uepes iHTepBan 12 roauy).
TyT 10CUTH BI3HAYUTH, 1110 33 HOBUMHU CIIEKTPAIbHUM MOJIEISIM XBHJIIOBAaHHS BUCOTa XBHJIb HA
Tpu 100u BHepes nepeadayvaeTbcsi 3 MOXUOKOIO, MEHIIOK OJHOrO MeTpa. 3ale3reyeHHs
HEOOXI1THOT U1 CyTHOBOIIHHS Ta IHIIHUX JOJATKIB TOYHOCTI MPOTHO3IB BITPY 1 XBUJIIOBAHHS - 11€
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npobiema 6eperoBux I'igpomerienTpis. @opmMyBaHHS TaKUX MPOTHO3IB HE BXOJUTH B 3aBJAaHHSA
CYyIHOBUX CHCTEM. BHCOKOSIKICHI NPOTHOCTHYHI JaHl JUIsl LUIeH CyIHOBOAIHHSA NEpeNaroTh
opranizauii: European Center formedium-rangeweather forecast, UK’s MET Office, Japan’s
JMA, the US National Center for environmental prediction, US Navy’s Fleet numerical
oceanographic Center, nporaoctuunuii neHtp Oceanweather Inc. (CLLIA) 1 psia iHmux (puc. 2).
Ha cyuacnomy erani ['inpomeTineHTp HaAalOTh HapaMeTpu (BHCOTa, IEPIOJ, HAMPSAMOK) SK
3MIIIAHOTO XBUJIFOBAHHS, TaK 1 IBOX MOr0 OCHOBHUX CKJIQJIOBHX (BITpPOBA XBUJIA 1 OPIIKI).

PazsageManager
Routoes and Pazcages = J[o e T e T [@Short Cutd
- N ] L]

/ ated Rowting
From Port (I
S To por:
QB ocER STRAT o

ok Bogio- I

Selected Product:s To Bashet

Pucynoxk 2 — [Ipuxitan modynosu mapupyty mporpamoto PassageManager

[Inan mepexony OynyeThcst 3 JOTPUMAaHHSAM Mporenypu «KepiBHUIITBA MO MPOIEAypam
Ha mictky» 1 Konsenuii I[IJIMHB [4]. 1 moxxe OyTu aganToBaHuii 40 MOTPEO KOXKHOTO CY/IHA.
[licnst 3aBeplieHHs IUIAaHYBaHHS MapuIpyTy #oro Mo’kHa 30epertd B OKpeMuil (paiin,
eKCIOPTYBATH 1 BIIKIUKATU JJI1 KOPEKTYBaHHS a00 BIANPAaBUTH Ha 3aTBEPKEHHS B KOMIIAHIIO
cynHoBiacauka a6o ChartCo [5].

Po3BuTOK 1M(POBOro KOMII'IOTEPHOTO 3B 3Ky 3pOOMIIO MOXJIMBUM Iepefady 3
OeperoBHx CTaHIIN B aM’sIThb OOPTOBUX KOMII FOTEPIB MPOTHOCTUYHOI 1H(OpMaLlii PO MOToAy
Ha Bech CBiToBUI okeaH. CITKOBI JaH1 O TOJISIX BITPY, XBUJIFOBAHHS, IOBEPXHEBUX TEUIN 1 IHIINX
€JIEMEHTIB TPEJICTABIIAIOTHCS PAIOM [ iIpOMETIIEHTPIB 3 JOCTATHIM J1alla30HOM 3a IMIUPOTOIO Ta
nosrotoro (0,50 = 1,50). Jins wineif BHOOPY MUIAXY ZOCHTH IIUIBHAMH BBAXKAIOTHCSH BKe 2°
citkoBi mani. Kosm po3nuibHa 3/1aTHICTH HIDKYE, Yy BEIMKUX KBaJApaTax CITKU MOYKE BHSBUTHCS
«MIpOBaJI» MAKCUMaJbHUX 3HAUY€Hb TiIPOMETEOPOJIOTIYHUX JAaHUX, 110 BIUIMHE Ha TOYHICTh
PO3paxyHKIB.

3a npuHIUIOM poOOTH cucTeMu norogHoi mapuipytusanii (CIIM) MoxxHa po3aUIMTH Ha
Oeperosi 1 6OpPTOBI.

VY 6eperoBux CIIM mporHO3 mOroau 3A1HCHIOETHCS TT0 METEOPOJIOTTYHIM MMOKa3HUKAMHU 1
KOMIIUTIOETCS. KOMIT FOT€paMH SIK MIHIMYyM JBI4i Ha 100y 1o 0a3i JaHUX CIIOCTEPEKEHb CTaHy
atMocdepu y moBepxHi Boau. Komm’roTep 3a CHeniaJbHOI MPOTPaMoOI0 3IIMCHIOE TOMIIYK I10
BEJIMKII 010J110TeIl MTOTIepeAHIX MPO JIaH1 CTaH1 MOTOAM 3 METOIO MOIITYKY aHAJIOTIYHUX CB1AYEHb
B MuHyinoMy. IlotiM, cucrema 3icTaBiisie OTpUMaH1 pe3yjbTaTH 3 HAMOUIbII MIAXOJALION0 3a
MOKa3HUKaMH KJIIMAaTHYHOI KapTOlO 1 BIINOBIAHOT OOPOOKHM aHUX MPOIOHYE MporHo3 Ha 10-14
nennui mepioa. [anuii npunmun pob6otu CIIM  no3Bosisie €(pEeKTHBHO BUKOPHUCTOBYBATH
BUCOKOIIPOJAYKTUBHI OOYMCIIOBAJIbHI KOMIUIEKCH Ha Oepe3l 1 MOBHUN CHEKTP PI3HOMaHITHHX
JTAHUX 3 PI3HUX JDKEPE.
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VY cymnoBux CIIM mporHO3 MOTroIM TeHEPYEThCs OE€3MOCePeIHhO Ha OOPTY Cy/IHA 4Yepe3
cucteMy 300py MOTOYHOI KJIIMAaTUYHOI iH(QopMallii Ha O6epe3si, sika 30upaeTbesi, 00poOIIEThCS 1
BIIIPABIIAETHCS HA CYIHO IS NOAAJBIIMX OOYMCIEHb 1 BHpPOOJEHHI pPEKOMEHJAIlil 1o
MapipyTy cynHa. lle nae nocratHio THYYKICTh B IPUMHSTTI PIIEHb KalliTaHOM CYyJIHA, a TAKOXK
HaJla€ MOKJIMBICTh IPOTrHO3YBAHHS PO3BUTKY CUTYAI[lll 3a PI3HUMU CLIEHApIIMU, BUOOPY ILIAXY
1 BIIOOpa)KEHHIO JaHUX.

B nmaHwmit uwac (QyHKIIS «IOTOJHOTO» CYNPOBOMAY CYACH KOMEpIIIOHATI30BaHa 1
peali3yeThCs CelialbHUMU LEHTPaMU MEHEIKMEHTY (II0ro/1n).

Ile pexomenpariiina mocnyra, sKa Jornomarae 3amno0iratu abo 3MEHIITYBaTH HaCHIIKH
HECMIPUATIUBHUX TMOTOJHUX (PAKTOPIB 3a JOTOMOTOI OMYyOJIKYBaHHS PEKOMEHIAIld Tepesn
peiicom. JlaHi pexkoMeHpallli 3aCHOBaHI Ha BHBYEHHI NPOTHO3Y NOTOAM HA MAapIIPyTI MDK
TOYKaMH BIANpaBiICHHS 1 NpuOyTTs cyaHa. BoHM BpaxoBYyIOTh TUI CydHA, THUII KOPIYCY,
LIBUJKICHI 1 MAaHEBPEH1 XapaKTEPUCTHKH, BUMOTH 3 O€3MeKH, OCOOIMBOCTI BaHTaXy, YMOBU
HAaBAaHTAXXCHHS 1 BUBAaHTaXEeHHA. PyX cylHa LEHTpaMM MOCTIMHO KOHTPOJIOETHCS, 1, B pasi
BUHUKHEHHS HECTIPUATIUBUX IMOIOJJHUX YMOB Ha LUISAXY CY/HA, IOJA€ThCS PEKOMEH Al 111010
3MIHU KypCy CyaHa. 3aBAsKu Oe3nepepBHOMY MOHITOPUHTY MPOLECY PYXY CYJHA, IOYHUHAIOYH 3
mojavl peKOMEHAIi Ha CyJHO O€3MoCepenHbO Mepell peicoM 1 B Mpolieci HOro BUKOHAHHS,
3 SBJISIETHCS. MOKJIMBICTh MAKCUMAJIBHO 30UTBIIMTH MIBUIKICTH CYAHA 1 0€3MEKy IEPEeXOy.

Cnin 3a3HauMTH, 10 BUKOPUCTAHHS PEKOMEHJAIliil LIeHTpIB (a) 3a MapLIPYTOM CyJIHA HE
3BUIbHSAE€ HOro KamiraHa 1 MOMIYHUKIB BIiJ] IPOXOJ/UKEHHS MPUHLHUIAM TapHOI MOPCBHKOL
npakTuku. Ilpu 1npomMy kKoopauHaTop LIEHTPY Ha Oepe3l He Mae€ HIIKMX IpaB OCKap)KyBaTu
pIIIEHHS KaliTaHa cy/Ha 3a BUOOPOM TOTO YM IHIIOTO HUIXY [6].

BucnoBok. OTxe, nepesaru Bij BukopuctanHs CIIM nposiBisioThCS B 3MEHILIEHH] Yacy
nepexoy 1 BIANOBIIHUX (PIHAHCOBUX BUTPAT, a TAKOXK y 30UIbLICHH] OE3MEKU CyIHOIUIaBCTBA.
Exonomis komtiB Bix Bukopuctanus CIIM mocsaraeTbcsi 3aBASKU: CKOPOYCHHS Yacy MEPexXomay;
YXUJICHHS B1J] eKCTPEMAJIbHUX MOTOIHUX YMOB; 3MEHUICHHS BUTPATHU MaJINBa; YCYHEHHs PU3UKIB
MOILKOJKEHHSI BAaHTaXKy 1 KOPIYCY; 3MEHILIEHHSI 00CIry TEpMIHOBUX PEMOHTHUX pOOIT; OLIbII
€(eKTUBHOIO BHUKOPHUCTAHHS BUIBHOTO Yacy €KINaxXy; 3MEHIICHHsS (paHIIU3U CTPaxoBOi
KOMIIaHii; 30UIbIIeHHsI TepMIHY ciayx0u cyaHa. Pozsuroxk CIIM noBuHHO OyTH HampaBlIE€HO Ha
PO3pOoOKy cHUCTEMHU, SIKa 3MOXKE CaMOCTIIHO 30MpaTH 1HPOPMAIIi0 [0 TOTOYHI IOTOJHI YMOBH Ha
O0opTy cyaHa 1 mepemaBatu ii Ha O0OpoOKy OeperoBoMy IeHTpY naHux. Lle m03BoJMTH
OJIep>KyBaTH OUIbILI TOYHY 1 IepeBIpeHy 1H(GOPMALIII0 MPAKTUYHO 3 KOXKHOT TOUKU 3€MHOT KYJI1.
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MPOBJIEMHU EKCILUTYATAILII CYYACHUX MOPCBKHUX JIATIB HA
HPUKJIAIAI M/V CMA CGM ESTELLE

Bepuoicnikos O. T.
Mopcokuit Koneorc XepcoHcbKoi 0eprcasnoi mopcovKoi akademii
Hayxosuii kepienux — Masynos O. B., sukiaoau euwjoi kame2opii

Beryn. Ipu npoxomxenni npaktuku Ha m/v CMA CGM ESTELLE (puc. 1) orpumas
MPaKTUYH1 HABUKU BUMIPIOBaHHS LIBUJKOCTI 3 JIONIOMOIOI0 BIJHOCHHUX 1 aOCOJIFOTHHUX JIariB, a
TaKOX O3HAaMOMMBCS 3 JAEAKMMHU IpoOiieMaMu iX eKcIlyaTauii 1 MeToJaMu iX BHPIIICHHS.
OtpumaB 3Mory nob6auutu B aii nsa tumy jnariB — IEJI-3 (puc. 2) 1 JLN-205 (puc. 3), sxi
BIIHOCATBCSL 10 PI3BHUX KJIAciB (BIAHOCHUX 1 aOCOJIIOTHHX), 3a0€3MeuylOTh PI3HY TOYHICTH
BUMIpIB (CEpPEAHIO 1 MIIBUILEHY) 1 MAIOTh Pi3HE Miclle BUKOPUCTAHHS (BIAKPUTE MOpE 1 KaHAIIH,
MIAX0AM A0 TaBaHeW, (apsarepiB, mpuyaiiB). Tak 3rigHO 3 MDKHApOJHUMHU BHUMOTraMu [0
TOYHOCTI BH3HAUEHHS MICLENOJIOKEHHSI CyJHa Y BUIKPUTOMY MOpP1 NHOTpiOHA TOYHICTH —
2-3 muui, kaHanu 1 ¢papsatepu — 10-20 M, migxoau o npuyany — 1 M [3].

B nHam uyac Ha cynHax MOPCHKOTO TPAaHCIOPTHOTO (JIOTY 3aCTOCOBYIOTHCS JJIst
BUMIPDIOBaHHS IIBUAKOCTI IHIYKUINHHI, TIAPOAMHAMIYHI 1 paaloAONIIIepIBCbKI Jaru, skKi
Ha3MBaIOTh BITHOCHU-MH, TOMY LI0 BOHM BHUMIPIOIOTH MIBHJIKICTh BIJHOCHO Boau. Ilpukiagom
BIIHOCHOTO Jiara € iaykiiinui aar [EJI-3.

Ha BinMmiHy BiJ BIJHOCHHX JIariB TiAPOAKYCTUYHI JIard BUMIPIOIOTh IIBUJIKICTH CYy/HA
BITHOCHO TpyHTYy 1 € aOcomorHuMU. [Ipuxmagom Takoro Jsary € TiIpOaKyCTHYHMIA
nonmiepisebkuil jgar JLN-205. JlonmuepiBebKi TipOaKyCTHUHI JIaTM PEKOMEHIYIOTHCS 10
BCTAHOBJICHHSI Ha CyJHAaX 3 BEJIUKUM BOJO3MILIEHHSAM, J€ MOTpiOHA BEIMKa TOYHICTH MpU
BUMIpax Majoi HIBUIKOCTI.

IIpakTnuyHe 3acTrocyBaHHsl JiariB pi3Horo tumy Ha cyaHi. /i iHAyKUiiHUX JariB
3aCHOBaHa Ha BJIACTUBOCTI €JEKTPOMArHITHOI 1HAYKUIi, BIAMOBITHO SKIA NpU MEepeMillleHH1
MIPOBIIHUKAa B MarHiTHOMy Iojii B HboMY IHAYKTyeTbcsi EPC, mpomopuiiiHa HIBUIAKOCTI HOTO
nepemMilieHHss. MartitHe I1oJie CTBOpPIOE€ThbCs crenianbHuM ycTpoem, a EPC, Ha-BeneHa B
MOPCBHKI BoAl, PIKCyeTbcs UyTJIMBUM eneMeHToM. [Ipuxinanun Mapok iHaykuiHoro yara — [EJI-
2M 1 #ioro HoBa Moaudikaris — [EJI-3.

[HaykuidHui nar, He3aueXHO BiJl KOHCTPYKTHUBHOTO BUPILIEHHS HOro BY3JIIB, BKIIIOYAE:
€JIEKTPOMArHiT, KOHTAKTH (EJeKTpoau) JUIsl 3HIMAaHHS HABEAEHOrO0 B BOJl CHUTHANY,
BUMIPIOBAJIbHUM yCTPii 1711 BUMIPY CUTHAIY Ha €IeKTPoAax 1 HEpeTBOPEHHS HOro B MIBUJKICTb,
KOPEKTYBAJIbHUN yCTpPii, s BUKIIOYEHHS METOJUYHOI MOXUOKM BUMIPIOBAHHS LIBUJKOCTI,
JIYUIIBHO — BUMIPIOBAIBHUM MpUCTpiil i1 BUpoOJIeHHs 1H(opMalii npo mpoilieHui CyJHOM
LUISX, TPAHCISALIMHUNA yCTpii AJi nepefaBaHHs JaHMX MPO IIBUJAKICTH 1 NPONACHUM IIIAX Ha
peniTepu 1 CyJJHOBY aBTOMATHKY.

Jliana3oH BUMIiprOBaHUX MBUIKOCTEH: Bl — 10 10 + 60 BYy3.

KopekryBanpHuil ycTpidl jary 103BOJISi€E BBOJUTHU IOINpPaBKU: NOCTIHHY a0 1,5 Bysia;
3MIHHY JIIHIHHO 3aJIeKHY B1 IBUIKOCTI 10 15 % 13MIHHY HEJIHIHHO 3aJ€KHY B/l IIBUIKOCTI.

[HCTpyMeHTanbH1 MOXUOKM Jary 1mo HIBUAKOCTI He mepeBepiuytoTs + 0,1 By3na mpu t° =
15-35°1+0,2 By3nanpu t° =0 - 15°.

[nukartiss MBUAKOCTI BiZOYBaeThCsl Ha 3-po3psaHoMy IudpoBOoMy TabI0 1 MPONUIEHOTO
LUIIXY HA MEXaHIYHOMY JIYMJIBHOMY NPUCTPOi eMHICTIO 9999,9 mui 3 TounicTio A0 0,02 muti.

Jlaru [EJI-2M2 1 IEJI-3 (puc.2), sxi npuiinui Ha 3aminy jary 1EJI-2M, noGynoBani Ha
Cy4acHii MikporpolecopHiii 6a3i 3 iHTepdelicamu B MbkHapoaHoMy kojai NMEA 0183 (IEC
1162-1) mo RS232/422), sxuii 3abe3nedye NIIKIOYEHHS I1X B PErICTpallifiHI CUCTEMH 1
IHTErpoBaHi HaBIraIiiiHi KOMIUIeKCH [4].

Jlaru 1EJI-2M ta IEJI-3 BUMIpIOIOTH TUIBKH MOJIOBXKHIO CKJIAJOBY BITHOCHOT ITBUIKOCTI.
brnouHo-gyHKIiOHANBHUI TpUHIUTI TO0Y10BU 3a0e3Iedye MBUAKHI MOLIYK HECTIPABHOCTEH 1 1X
YCYHEHHS IIUIIXOM 3aMIHM OKpEMHX IIIaT 1 OJIOKiB 0€3 HACTYIMHOTO peryitoBaHHA jary. OmHak
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IIPY BUSBIICHHI HECIPABHOTO OJIOKY Iepej HOro 3aMiHO HEOOXiTHO MPOTEPTH KOHTAKTHI
MMOBEPXHI HOTO p03’€MIB M’ SIKOIO TKAHUHOIO, 3MOUYCHOO B CIIUPTI. | TUTBKHM SAKIIO 1€ HE MPUBEIIO
JI0 YCYHEHHSI HECIIPABHOCTI, Tpeba 3aMIHUTH OJIOK 3aITaCHUM.

PekoMeHpmarii 1mo ekcruryaTarii JaHWX JariB  CKJIAJAlOThCs B HACTymHOMY. 3
obOpocranusaM koprycy cynmHa jaru IEJI-2M i IEJI-3 (puc. 2) mo4YuHAMOTh JaBaTH 3aHIKEHI
nokaszanHs. [Ipu 1iboMy TiepeBipKH «poOOYOTO HYJIS» BHMIPIOBAILHOT CXEMH 1 MacTady HITKAX
3MiH HE MOKa3yIoTh. {151 BUKIIFOUEHHS MOXMOKH 32 paxyHOK OOpOCTaHHS KOPIYyCy HEOOXiJTHO
BCTaHOBUTH HOBHI MaciITad. 3HAaYCHHSI HOBOTO MacImTaly:

M,= (Vs/Vy)-M , ne [1].
M — noniepeIHLO BCTAHOBJICHUH MacITao;
V,— 3adikcoBaHa MBHUIKICTH IO JIATY;
V,— nmificHa MIBUAKICTH CY/JHA BITHOCHO BOJHM B MOMEHT CITIOCTEPEIKEHHSI.

[Ticmst  po3paxyHKy HOBOro wmacmTaly HEOOXiZJHO TIepeBeCTH JIar B  PEXHM
MacimTabyBaHHs (TIepeMUKad pojy poOOTH B TIPIIIaAi 6 MIEpEeBECTH B MOJIOKEHHS «MacmTady) i
3 JIONOMOTOI ToTeHIioMeTpiB «Macmrtad ['pybo» i «Macmtab To4HO» BCTAaHOBHTH HOBE
3HaueHHs MaciTady. [liciis mboro moBepHyTH Jar B podounii pexkuM. HoBe 3HaUeHHs MaciiTady
3amucatyd B GopMyIsip Jary i Ha kapty B nmpmiaai 6. BcraHOBJICHHS HOBOTO MaciiTady MOKHA
MIPOBOJIMTH SIK HA XOJTy, TaK 1 IPH CTOSHII cyaHa Ours npuvany (puc. 1) [1].

Pucynok 1 —m/v CMA CGM ESTELLE B nopty

B cxemu narie IEJI-2M2 1 IEJI-3 BriroueHu#t QimbTp, SIKHH OCEPEIHIOE iX MOKA3HUKH.
Tomy mipu 3MiHI CyJTHOM IIBHIKOCTI Jlar (ikcye Il 3MIiHU 3 JCSKAM 3amizHeHHsM. DitbTpu
MaroTh JIBI TOCTiHHI Yacy, sSIKI BCTAHOBJIOIOTHCS 3a OaKaHHSM CYJAHOBOIS CICIIaIbHUM
TymOaepoM. Ilepmrioro MOCTIHHOIO PEKOMEHIYETHCS KOPUCTYBATHCS IPH IUIABaHHI TOOIH3Y
OeperiB 1 CIOKIMHOMY CTaHI MOpS, JPYrol0 IMOCTIHHOK — MPH IUTABaHHI Y BIIKPHTOMY MOPIi 1
CHJIBHOMY XBHJTFOBaHHI [4].
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Lientpanssmit npubop (ML)

} A O THOCHTENbHBIN
\ MPHEOP LEW TPANbHBIN

LE

Bnox nuTanmm u conpamesis (BNC)

45°10.548'N
31°55.818'E

CKOPOCTE

Pucynoxk 2 — Inpykmiiinuii nar 1EJI-3: JJatauk mBuakocti (ITITIC); brok xusnenns (BIIC);
HenTtpansuuit npunaa (I1L); Hudposi penitepu (PLI)

JJ11 KOHTPOJIIO TOYHOCTI pOOOTH BUMIPIOBAIBHOI CXEMH JIara 1 MOIIYKY HECIIPAaBHOCTEH B
7a3il nepeadadeHU BHYTPINIHIM TECT 1 cXeMa MOUIyKy HecrpaBHOro Osoky. s momyky
HecnpaB-HOro Osoky B Omoui »xuBineHHs bBIIC € nepeMukau KOHTpOJIIO Hampyru, a B
ueHtpanpHoMy mnpwianl [II[ B TecroBomy pexuMi KOHTPOJIOETHCS PoOOTa BUMIPIOBAIBHOL
CXEMHU JIara 1 epeBIpseTbCsl pOOOTOCIIPOMOKHICTH OJIOKIB.

JliunnpHO — BUMIPIOBANIbHUM IIPUCTPIi Jlara MepeTBOPIOE HAIPYT'y KOPUCHOIO CUTHAILY B
3HAYEHHS BIIHOCHOI HIBUKOCTI 1 MPOIMIEHOTO CYAHOM HUIAXY, 1 1[I BEJIMYUHHU B1AOOpPaKaroThCs
Ha OUQpoBOMYy TallO BKa3IBHUKA IIBUAKOCTI 1 Ha €JIIEKTPOMEXaHIYHOMY JIYHJIbHUKY
MPOHJICHOTO CYJTHOM IIJISIXY.

TapyBaHHS J1ary BKJIIO4ae B ce0€ YCTAaHOBKY HYJsS BUMIPIOBAaJIbHOIO TPAKTYy, YCTAHOBKY
po6oUOoro HyIS JIary, yCyHEHHS JIIHIAHOT 1 HelHIHHOT TOXHOOK. Y CTaHOBKY poO0YOTro HYJIS jary
MOHa MPOBOJIUTH HA CTOSHIIN CyAHA y MPUYAIBHOI CTIHKA a00 B MOpI1 IPH BUIBHOMY Aper®i.
[HaykuiiiHi 1aru MaroTh psf NepeBar nepe riipoJuHaMIiuyHUMU, HE 3BaKalouu Ha Te, 1[0 BOHU
BIIHOCATBCSL 7O OJHOTO KJacy — CepeaHbOi TOYHOCTL: — B IHAYKIIMHOMY Jia3l Biamaaae
HEOOX1IHICTh BCTAHOBJIIOBATH OCHOBHY YAacCTHHY NpPUJIAAIB HUXKYE BaTepiliHIl 1 1HIAYKUIAHUN
JaTYUK HE BUCTYIA€ 3a OOMIMBKY KOPIYCY CYyJHA; — 3aBJASKH BIJICYTHOCTI TPyOOIPOBOJIIB
TiIpaBIIvuHOl CHUCTEMHM, K1 BUMArarmoTh MEpIOJUYHOI MPOMMBKHU 1 MPOAYBKH IHIYKUIHHUN jar
OUIBII MPOCTUH B €KCIUTyaTallii; — B IHAYKIIMHOMY Ja31 BIICYTHI MEXaHIYH1 €JIeMEeHTH (Baxelll,
MNPYXHUHH 1 T. 1H.), BCl ycrpoi jara IEJI BukoHaH1 Ha elleMEHTaxX EJNEKTPOHIKH, L0 MiJBUIILYE
HaJIHHICTh npuiany [2].

binpiry To4HICTh BUMIPIOBaHHS HIBUIKOCTI CyAHa 3a0e3nedyroTh adcoutoTHi jgard. Ilin
aOCOIIOTHUMH PO3YMIIOTh JIard, sIKI BUMIPIOIOTh IIBHJAKICTH BIAHOCHO TpyHTYy. HailOuibm
IIMPOKO BHKOPUCTOBYIOTHCS JOMNIUIEPIBCHKI T1APOAKyCTUYHI 1 KopemsuiiHi jaru. IlpuHuun
poOOTH TIIPOAKYCTHYHOTO JOMIUIEPIBCHKOTO Jiara MOJSTaE€ B BUMIPIOBaHHI JIOTIIIEPIBCHKOTO
3CYBY YacTOTHM BHCOKOYACTOTHOI'O TiAPOAKyCTUYHOTO CHUTHAITy, SIKUM IOCHJIAE€THCSA 3 CyIHA 1
BIJI3EPKAIOETHCS BiJl MMOBEPXHI AHA. B 1onmiepiBCbKOMY TipOaKyCTUYHOMY Jiary 3BUYailHO
BUKOPUCTOBYIOTh 2 Mapu MPOTHIIEKHO HANpPaBIEHUX MO BIAHOUIEHHIO JIO TPYHTY aKyCTUYHHX
MIPOMEHIB, MPUUYOMY KOKHA Mapa MpHU3HAUYEHa JUIsl BUMIPY SKOICh OJHIEI CKJIaJ0BOi BEKTOPY
IIBUJIKOCTI — TOJOBXHBOT ab0 momepeyHoi. BinmoBimHo, mMarouu 11l J1B1 CKJIAJOBI IUISXOBOT
LIBUJKOCTI, JTAaHUM JIar /J03BOJISIE BU3HAYUTH BEKTOP HUIAXOBOI HIBUIKOCTI CyJIHA B KOXHHI
MOMEHT 4Yacy 1 3HOC CyaHa MiJ BIUTMBOM BITpY 1 Teuii [5]. [Ipm BcTaHOBIEHHI A0IATKOBOI
JBOIIPOMEHEBOI aHTEHU TiipoaKkycTuyHuil gonmiepiscbkuit gar (I'J1JI) no3Bossie KOHTpoIIIOBaTH
MEepeMIllIEHHs BIIHOCHO TPYHTY HOCY 1 KOpPMHM CyAHA, IO TOJEruye YHpaBJIiHHS
BEJIMKOTOHHAaXHUM CY/IHOM IIpHU IJIaBaHH1 y KaHaJlax, BY3KICTSX 1 IPU BUKOHAHHI MIBAPTOBHUX
onepauiil. Sk 1 B Outbmiocti rigpoakyctuyHux jaris B ['JIJI 3abe3nedyeThcsi BUMIpPIOBAHHS
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abcomroTHOT MBUAKOCTI IpH raudunax mia kutem 200-300 m. [Tpu Outbminx riaubuHax jar nepe-
XOJUTh B PEKUM BUMIPY BIJHOCHOT IIBUJIKOCTI, TOOTO NMOYMHAE MPAIIOBATHU K BIIHOCHU jar. B
SIKOCTI €JIEKTPOaKyCTUYHUX [IEPETBOPIOBAUIB B AaHTEHAX JOMNIIEPIBCHKUX JIariB BAKOPUCTOBYIOTh
m’e3okepaMiydi  enemeHTH. JDkepenamu mnoxubku ['JIJI Moxyrs OyTtu: mnoxubka BHUMIPY
JOMIJIEPIBCbKOT YacTOTH, 3MiHA IIBUAKOCTI 3BYKY B MOPCBHKIM BOJ, 3MIHA KYyTIB HaXWIy
MIPOMEHIB aHTEHU, HAsIBHICTh BEPTUKAIBHOI CKJIAIOBOI MBUAKOCTI cyaHa. CymapHa moxuoka 3a
IMMU MPUYMHAMU Y CYYaCHUX JONIUIEPIBCbKUX JariB He nepesepurye 0,5 %. [lane obnaaHanHA
Binnosinae Pesomomnism 1 [lomatky IMO: 824 (19), MSC.96 (72), 694 (17).

uuuagm

Pucynok 3 — Jlonmnepiebkuii nar JLN-205

Honmuepisebkuid sar JLN-205 (puc. 3) — ctaOuibHMI 1 BUCOKOTOYHHUHN TPHIIA, SKUN
JI03BOJISIE OTPUMATH HaJlliH1 1aH1 PO MIBUJKICTh CyHA, BUKOPUCTOBYIOUHU YIBTPAa3BYKOBI XBHII1
BUcOokoi yactoTu. JLN-205 Mae MiHIaTIOpHUN TpaHCAIOCEp, SAKUN [03BOJISIE TPOBOAUTHU
BCTAHOBJICHHsSI Ha 0aKy Cy/JHa 1 B IHIIMX MICLSX, Kl MalOTh MIHIMalbHY BEJIMYUHY BIUIMBY
nepewkoJ. Bin mnpusHadeHuil Ui MiHIMi3anii edekTy aeparii, 110 J03BOJIE OTPUMATH
cTaOuUIbHI 1 TOYHI pe3ynbTatu [7].

Honmnepisebkuii nar JLN-205 ocnamenuit KK nicrieem posmipom 4”aroitma. OcHOBHI
JaH1 B1100paxaroThCsl KPYITHUMU CUMBOJIaMU JJIsl IPOCTOTU 3YUTYBAaHHS BUXIIHOI 1HpOpMAILii.
barato pexumiB, Taki SK CTaHJAPTHUM €KpaH, KOMEHTapl 3 IHCTPYKUiAMH 1 rpadika
JIETKOJIOCTYMHI 1 MOXYTh OyTH oOpani 3a gomnomoroto MeHro. [lonmuepiBebkuii sar JLN-205
OCHAILEHUI BUCOKOHAIIITHUM 1HTep(eiicoM, 0 Ta€ MOKIIUBICTD MIAKIIOUNTH UIUPOKHUM CIIEKTP
J0JIATKOBUX MPUCTPOIB AJIs oNTUMI3alii KoHIrypauii cucremu. Lle Moxe Oytu npyruii gicruiei,
Manuii BUHOCHUW JicIuied 1 aHajoroBui iHaukarop. JommiepiBebkuii mar JLN-205 mosxke
BUJIaBaTU JaHl MpPO BUMIpPSHY MIBUAKICT, Ha Takl yctpoi sk Pamap 1 EKHIC. Bin mae
MOXJIMBICTh NIAKIIOUEHHA mpuilmada GPS 1 BimoOpakaTh KOMIUIEKCHY UIBUIKICTH 3
BpaxyBaHHSIM CHUTHaJIB 3 CYIyTHHUKA, 0I0 3a0e3medye BHUCOKY HAIIMHICTh 1 TOYHICTh
no3uitiroBanasa. OcHOBHI TexHI4YH1 maHi mara JLN-205 [6].

— 4acrora—2 MI'm.

—  Jiama3oH 3aMipy mBuakocTi — - 10...+40 Bys3.

— miamasoH BimcraHed muisixy — 0...99999,99 munb.

—  poGodi rmuObuH" — Bix 3 M.

— TouHicTh BuMIpiB £1% abo +0,1 BY3

—  £1% a6o +0,1 Muib.

BucnoBku. OTpumaHi NpakTUYHI HABUUKH EKCIUTyaTallil CyJAHOBHX JIariB Pi3HUX THUIIIB.
[Ipu po6oTi 3 MTaraMu HEOOX1THO MOCTIMHO CIITUTH 3a CaHITaApHUM CTaHOM Jaris. He pime Hix
pa3 Ha 2-3 MicsAll NEpeBIPSITH CIPABHICTb PO3’€MIB, HAIIMHICTh 3a3€MJICHHS NPUJIAAIB,
MepeBIPATH OMIp 130JIALIT MK po3’eMamu npuiany 3 1 kopnycoM. BoHo notpidHo 6yt Ouibiie
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100 MOwm, nepeBipsaTH poOOTY jlara BHYTPIIIHIMU TecTaMH. PEMOHT s1ariB B CyTHOBUX yMOBax
3aboponeHui. Jl03BOMSIETHCS JHIIIE 0co0aM, BIIMOBI-JAIBHUM 32 MIPWIIAJI, 3aMiHa 321100 KHUKIB,
CUTHAJIBHUX JIAMII 1 6JIOKIB, 1110 BXOATh /10 ckiay 3ll1a.
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TPAHCIIOPTYBAHHSA CUITYUUX BAHTAKIB MOPEM HA
HHPUKJIALI PAIICOBOI'O HACIHHA

TI'aspuniox O. O.
Xepconcvka oepicagna mopcoka akaoemis
Hayxosuii kepienux — Kpyeauu /]. I'., 0.m.1., npogpecop XepcorcwbKkoi 0epaircagHoi Mopcokoi
akademii

Beryn. Ha cporopnimHii JeHb, 3Ha4Hy 4YacTUHY BCbOTO TOPriBebHOIO (ioTy
CTAHOBJISAITH CyJIHA, IO TEPEBO3SATh BaHTaX1 HACUIOM. Taki BaHTaXi BHMAararOTh TOYHOTO 1
KOPCTKOTO JOTPUMAaHHSA yCIX TpaBWI Ta PEKOMEHIAIIHd, W0 10 iX 3aBaHTAKECHHS 1
TpaHCIOPTYBaHHA. BaXJIMBO 3HATH BIACTUBOCTI LI€T KAaTEropii BaHTaXiB, Ta KOHTPOJIIOBATH ycCi
eTany 3aBaHTaKEHHS Ta TPAHCIOPTYBaHHS.

OcHoBHa uacTtuHa. llepmie nuTaHHsS L€ NpaBUiIbHA 3arpy3ka pancy A0 TPIOMHHUX
MpUMIIIEHb cynHa. ParcoBe HAaciHHS Mae BEJIWKY IUIMHHICTH, TOOTO I Yac 3aBaHTAKCHHS
HEOOX1IHO SKOMOTra Oulbllie PO3PIBHATH BaHTaX, 100 YHUKHYTU MEpecUNaHHs M Yac peiicy.
Ile nyxe BaxiIuBO, 00 MOKE INPU3BECTU JI0 YTBOPEHHS BEIMKUX KYTIB KpEHY, 1 AK CIiJ,
BITHOBUTH IOJIO)KEHHS CyJHA CTaHE AY)KE€ BaXKKOIO 3ajaueto. ToMy npu NiApaxyHKY OCTIMHOCTI
HeoOximHo viTko ciigyBaTu BkaziBkam IMBSC Code (International Maritime Solid Bulk Cargoes
Code), a Takox Grain Stability, sika ans kKoxHoOro cyana — pisHa. Tam npuBeneHa iHdopmaris
010 KyTa BIAKOCY IS ParicOBOTO HACIHHS HACHUIIOM, a TaKOX JaHl BKa3IBKM CTOCOBHO
PO3MIIIIEHHS Ta 3aBaHTAXXEHHS cynHa [2].

Posrnsimarorh Ba OCHOBHI THIM 3aBAHTAXXEHHS: 3allOBHEHMHM BIJCIK Ta YacTKOBO
3al0BHEHUH BIACIK. 3alIOBHEHUH BIJICIK — BIIHOCUTBCS 10 OyJllb-SIKOTO BICIKY, B IKOMY pPIBEHb
3epHa TICJs 3aBaHTAKEHHS 1 IITHBKU JOCATAa€E MaKCHUMaJlbHO MOJIMBOi Bucotu. Ilpu
PO3paxyHKy OCTIMHOCTI 1 YMOBHOI'O KPEHYOUOIO MOMEHTY, JJIsi TaKOro THUIY BIJICIKY KYT
YMOBHOI'O 3MIILIEHHS BaHTaxy cArae 10 15 rpagyciB kpeny. [1i1 4acTKOBO 3alIOBHEHUM B1JICIKOM
PO3yMIIOTh HEMOBHE 3aBAHTAXKEHHS BIICIKY KOJM KyT YMOBHOIO 3MILIEHHS 3€pHa cdArae 25
rpajayciB Kpeny 1 Ouibie [3].

MbikHapoauii KoJl BUCYBA€ Taki MpaBuja 10 OCTIHHOCTI CYAE€H, TPAHCIOPTYIOUHX 3€PHO
HACUIIOM:

1. MeraneHTpuyHa BUCOTa KOPUTOBaHa - He MeHII HDK 0.3M Ha BCbOMY Iepexo/ii

2. Kyr kpeHy cynHa Bii NepecUNaHHs 3€pHa y BCIX BAHTAXHUX NPUMINICHHSIX — HE
OutpIIe HIK 12 rpagycis.

3. Ocrarns mnonia ICO MK KpUBOIO TUI€Y BITHOBIIOBAJIBHOIO MOMEHTY 1 KPEHYIOUOTO
MOMEHTY — B MeKax Bl KyTy KpeHy Bia nepecunanss 3epHa no 40 rpaayciB (abo 10 Kyty
3aJMBaHHs, KOJIM Nany0a BXoAuTh y Boay) — He MeHIl 0.075M panian (4,3 rpagycu).

[IpaBuna periaMeHTyIOTb BUMOIHM J0 CTaTUYHOI Ta JUHAMIYHOI OCTIMHOCTI cyaeH. Y
SAKOCT1 MIp, 3aro0iralouux IEpecUNIaHHI0 BaHTaXy, NependayaroTh YCTaHOBKY IO3JI0BXKHIX
nepe0opok. Alie, SIKIIO MIIPAXyHKH MOKa3yHOTh, 110 MPUNHHATUI IJIaH 3aBAHTAXXEHHS Cy/IHA HE
BinoBinae BumoraMm Perictpy 1 He 3a0e3nedye AOCTaTHBOI OCTIHHOCTI, TOJ1 ISl 3MEHILICHHS
KPEHYI0UOI0 MOMEHTY MOXYTh OYyTH BUKOPHCTaH1 HACTYIH1 BapiaHTH:

1. KpimuienHst moBepxHi 3epHa criocoOom «omrozue». Moxe OyTv BUKOPUCTAHO 3aMICTh
MO3/I0BKHBOT NIepe0OpKH y pailoHi JoKy. BoHO Mae OyTu 3amoBHEHE MillIKaMH 13 3€pHOM abo
THIITUM BaHTaXKEM.

2. Kpinnensas moBepxHi 3epHa criocoboM «OanuTiHM». Te came «Omonue» ane 3aMiCTh
MIIIKOB BUKOPUCTOBYETHCS 3€pHO (TOM camuii BaHTax), 0OEpHEHE TKAHUHOIO 110 BCbOMY 00’ €My
o0xaTe 3BepXy HallTOBaMU 4epe3 BEpXHIii HaCTUIL.

3. KpinneHHss moBepxHi 3€pHa CIOCOOOM «CTpOMiHT». BaHTaxy HaAaloTh OMYKIY
bopMy, CTATYIOTh OPE3EHTOM 3BEPXY Ta CTATYIOTh HAMTOBaMU

4. KpinuieHHsl TOBEPXHI 3€pHA CTaJbHOIO CITKOI0. ToW camMuil «CcTpOmiHI» ajie 3aMICTh
JIEpEB’STHOTO HACTUITY 200 OpE3eHTY BUKOPHUCTOBYIOTh CTaIbHY CITKY [6].
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Hpyra npobnema — temnepaTypHuil pexxuM. [lig yac 306epiranHs abo TpaHCHOPTYBaHHI
HACHUIIOM, paric IOYMHAE CAaMOHArPIBaTUCH 1, K CIiJ, 1€ MOXKE MPU3BECTHU JI0 TIOIAJIBIIIOTO POCTY
TEeMIIepaTypy B HACHIIL, 1110 MOXKE€ MPU3BECTH IO CAMOBO3TOPSHHS 1 TAKUM YMHOM IpPHU3BEIE 10
noxexi Ha cynHi. [loxkexxa y TproMi - 0J1Ha 3 HaWCKIIAIHIIITUX TOXKEX Yy IJ1aH1 racinas. HaBite y
pa3i BukopuctanHd CO2 cuctemu, 3ajIMIIKU PANCy y TPIOMI1 MOXKYTb TJIITH JOBTUH 4ac MICIs
YCYHEHHSI MOoexl. JlJ11 KOHTPOJIIOBaHHSI TEMIIEpaTypu Y TpPIOMI BUKOPUCTOBYIOTH CUCTEMY
JATYUKIB, sIKA YITKO CIIAKYE 3a TEMIIEPATyporo Ta ii 3MIHOIO. A BUPILIYIOTH JJaHHY MpPoOIemMy,
3a3BHYaid, BEHTWJIIOBAHHSAM NMPUMIIICHHS [4].

Hactynmna mnpobGinema — 116 HEKOHTpOJbOBaHE 3pocTaHHs Bosorocti. [linm wyac
3aBaHTAKEHHS Ta MOJAJIBIIOTO pelicy HEOOX1THO CIIAKYBATH 3a PIBHEM BOJIOTOCTI. SIKIIO piBEHb
BOJIOTOCTI Oyzie ¥ MOJajbIl 3pOCTaTH, PAriCOBE HACIHHS MOXe modatu mnpopocrtatu. e edekt
HA3MBA€TbCA JUXaHHSIM. TakoX NpU MIIBUIIEHHI BOJIOTOCTI BaHTaX MOXE 3MIHUTH CBid
arperatHuii crad. Lle gyxe HeOe3neyHO, TOMY 110 MIABUINYETHCS MNIMHHICTH PAIICOBOIO HACIHHS
1 BOHO OyJe Jierko nepecumnarucs i 4yac xutaBulll. HegocTtaTHs BEHTWIALIS TaKOX MOXKeE
MpU3BECTH A0 JAuxaHHSA HaciHHSA. llpu npomy mpoueci parcoBe HaciHHS OyAe aKTHBHO
BUPOOJISATH BYIJIEKUCIHUN Ta3, SIKUH € OTpYWHHUM MJJIsl JIIOJCHKOTO opraHizmy. Tomy BaxJMBO
IPOTATOM YChOTO peiiCy CHIIKYBaTH 3a LIUM, a MEpea THM, SIK CIIyCKaTHCS 10 TPIOMY, CIij
BIIKPUTH KPUILKH Ta IPOBEHTUIIOBATH MPUMIIIEHHS [2].

Bosoricts 1 TeMnepatypy KOHTPOJOIOTh 33 IOTIOMOTOI0 CUCTEMHU JATYHKIB TEMIIEPATYPH
abo 3ali3HMX CTEpPXKHIB Yy LEHTpl Kynu. YcCl JaHl KOXEHb JIeHb B4l 30MparoTbes 1
KOHTPOJIIOIOTHCSA JUIs OTNePEPKeHH BUHUKHEHHSI aBap1iiHUX CUTYallii.

BucnoBku. [Ipu TpancnopTyBaHHI Ta 3aBaHTa)KE€HHI CUITYYMX BaHTaXKIB HEOOX1THO BECh
yac CIIJKYBaTH 3a 3a3HaYCHUMHM MTOKa3HUMKaMH, TOMY 10 OUIbIIa YacTUHA aBapliHUX CUTYalil
moB’si3aHa came 13 mumu ¢dakropamu. Tak, 51 % cynaeH mepenaMmyBaiucsi 4epe3 HEMPaBUIHHE
3aBaHTa)KEHHs, a00 yepe3 nepecyBaHHs HACIHHS M1l Yac XUTaBULlL. 28 % 3ropsiu yepe3 NOKexKY
B Tptomi [4]. Ilpouec HarpiBaHHs BHUXOJWB 3-IiJ] KOHTPOJIIO 1 BUHMKAJa MOXeEXa Yy TPIOMI,
3racuTH SIKY WIEHaM €Kilaxy Bke 0yJ10 HEMOXKIIUBO.

baraTto MopsKkiB oTpuMalid TpaBMH a00 3aruHyja 4yepe3 HecTauy KUCHIO y TPIOMHOMY
npumMinieHi. He Oymo mpoBeaeHo ananizy arMocdepu y 3aUuMHEHOMY MPHUMIIICHH] 13 parcoBOIO
KyJIbTypOIO0 BCEpeleHI. 3aX0Jsi4u y Take NMPUMIMICHHS 0e3 HaJIeKHOro OOJagHaHHS, MOPSKH
BTpa4yaJi CBIIOMICTH 1 y OUTBIIOCTI BUNAAKIB MAJald 3 BHUCOTH, IO MPHU3BOIWIO JO 3HAYHHUX
TpaBM abo cmepTi. Tox KOKEH CTapIIMi MOMIYHMK Ta KalliTaH MMOBHUHHI 30CEPEIUTH yBary Ha
KOHTPOJIIOBaHHI yCIX €TamiB Ta IMPOLECCIB 3aBaHTAXEHHS Ta TPAHCIOPTYBAaHHS, 100
3a0e3neunTH 0e3NeKy CyHa Ta eKITiaxy.

IMO po3pobuiu nmpaBuiia Ta Mopajau, 100 TPAHCHOPTYBAHHS 3€PHOBUX BaHTaXIB. Y
SOLAS npueneHi yci BUMOrd MUiKHapoJHO1 oprasizaiii CTOCOBHO 3aBaHTa)KEHHS CyJHa, a
IMSBC Code nagae iH@oOpMalLilo MO KOXHOMY THUIy BaHTaxy. Y LIbOMY KOJ1 IpHUBEIEHI BCi
rOJIOBHI Ta HEOOXI1JHI 3aX0JH Ta BJIACTUBOCTI PaliCOBOTO HACIHHSA SIK BaHTaxy. T0oX HEOOX1AHO
BECh Yac KEpPyBaTUCS KOHBEHIIIEIO Ta KOJOM, 00 YHUKHYTH aBapifHUX cUTyaliid Ta 30epertu
KUTTS WICHIB €KIMaXKy Ta IUTICTHICTh CyJHA Ta BAHTAXY.
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OCOBJIMBOCTI IIEPEBE3EHHS HABAJIOYHUX BAHTAXIB
MOPCBKUM TPAHCITIOPTOM

I'punsko P. B., Hiximkoe B. O., Ilanueooa A. C., Cmeyenxo A. O.
Xepconcvka oepicagna mopcoka akaoemis
Hayxosuii kepienux — 3inuenko C. M., k.m.H., cmapwuii 6ukiaoay XepcoHcoKoi 0epicasHoi
MOpCbKOi akademii

Beryn. TpancnopT rpae BakJIUBY pojb B PO3BUTKY €KOHOMIKM KpaiHM, IOB’SI3yIHOUd
MIPOMHUCIIOBICTh 1 CUIBCHKE TOCHOJAPCTBO, 3a0€3MEUYI0YM YMOBH JUISI HOPMAJIbHOTO PO3BUTKY
BUpPOOHUIITBA 1 00Iry, CIIPUSIIOYM PO3BUTKY MDKpErioHadbHUX 3Bs3KIB. Bix pobotu Tpancnopty
6araTo B 4OMY 3aJIEKUTh €(PEeKTUBHA JISUIbHICTh TOPrOBEJIbHUX OpraHizaliil 1 miANpUEMCTB, TaK
SK BUTPATU Ha MEPEBE3CHHS TOBApIB 3aiiMarOTh 3HAUHY YaCTKY y BUTpaTax o0iry.

OcHoBHa 4actuHa. CKIaaHICTh TpPAaHCIOPTYBaHHSA 1 30epiraHHs HaBaJIIOBaJIbHUX
BAHTAXIB IMOSICHIOETHCS PI3ZHOMAHITHICTIO iX (I3UKO-XIMIYHUX BiacTuBocTed. B mpoueci
30epiraHHsi, TPAHCIOPTYBaHHS 1 TIEPEBAHTAKCHHS HABAIIOBAJbLHUX BaHTAXIB HEOOX1ITHO
BII3HAYUTH  MOXJIMBICTb  CaMOHArpiBy, = CaMO3aropsiHHS, = 3MEp3aEMOCTI,  3JaTHOCTI
70 TOJAPIOHEHHS, NWIOYTBOPEHHS 1, SIK HACIiJOK, J0 BHOYXy, a TaKoXX J0 PO3PIIKEHHS,
3MILIEHHS 1 T.1I.

Hanpuxnan, npu 30epiraHHi 1 TPaHCHOPTYBAHHI BYTUUISL MOXKE BHAUISTHCS METaH.
Cymimr MeTaHy 13 MOBITpsIM, 1O MICTUTh 5—16 % 00’emy MeraHy, BuOyxoHeOe3neyHa B
aTMocepl BaHTAKHOTO NPUMINIEHHS a00 CYMDKHUX MNpPUMILNIEHb Bl BIUIMBY ICKpU abo
BIIKPUTOTO TOJIyM s, 3aMaJICHOTO CipHUKa ab0 curapetu. OCKUIBKM METaH JIETIIHH 3a TMOBITPS,
BIH HAaKOMMUYYETHCS Y BEPXHIX YAaCTMHAX BAHTAXXHOIO NMPHUMIMIEHHS a00 IHIIMX 3aKpUTUX abo
MIOTaHO BEHTWJIbOBAaHUX MPUMILIEHHSX.

SIKIIO MPOHMKHICTH MEPEropoIoK, U0 OOMEXYIOTh BaHTa)KHE MPHUMILIEHHS, OPYILEHA,
METaH MOK€ NMPOHUKHYTH B CIyXO0OB1 a00 XUTJIOBI CYMDKHI NMPUMIIICHHS. Byruuis MoxyTb
OKHCJIFOBAaTHUCS, BUKJIMKAIOUU 3HUKEHHS BMICTY KHCHIO Ta 3pOCTaHHS BMICTY J10KCHU]Y BYIJICLIO
B arMocdepl BaHTaXHOTO NpuUMIlIeHHs. Po3irpiB Byruuis MOSCHIOETHCS TOJOBHMM YUHOM
XIMIYHMMH TIpOLIECaMU OKHCIIEHHS, 110 Bif0yBatoTbca B IutacTi. CaMOHArpiBaHHs BYTULIS, K
[IPaBUJIO, MOYMHAETHCS BCEpEIUHI MITa0ensl BaHTaXy, 1 BUAUISETbCS HPU LILOMY TEIUIO HE
BCTUTA€ PO3CIIOBATUCS, IIO MOXE MPU3BECTH JIO0 3aliMaHHS BaHTaXy. MOXJIHMBE YTBOPEHHS
CaMO3alMUCTHX 1 OTPYHHUX r'a3iB, BKJIIOYAIOYU OKCHJ BYTJIELIO, IKUM HE Mae 3amaxy, JIermui 3a
MOBITPS, TOKCUYHUN NP BJIMXAHHI 1 Ma€ 3JaTHICTh BIUIMBATH HA BMICT reMOrjo0iHy B KpOBI 3
IHTEHCHUBHICTIO, 1110 MIEPEBUIIYE IHTEHCUBHICTD BILUIUBY KHCHIO B 200 pa3is.

Hebe3neku, moB’s3aHi 3 MEPEBE3CHHSM HABAIIOBAIBHMX BAaHTAXIB, MOXYThb OyTH
MO/IUIEH1 Ha HACTYIIH1 TPU PI3HOBU/IU:

— TepeMIlleHHs BaHTaXy B Mpoleci pedcy 1 B pe3ynbTarTi LbOr0 BHUHUKHEHHS
HeOe3MeYHOro KpeHy 1 MOKJIMBa BTpaTa CyJHOM OCTIHHOCTI;

—  YTBOPEHHsI HAJUIMILKOBOI HaJMIPHOI OCTIMHOCTI CyJqHA 1 Pi3KOI0 OOPTOBUM Kayku
IIpU MEPEeBE3E€HHI BaXKUX HACUIIHUX BAHTaXIB, 110 MOKE BUKIMKATU MOIIKOJDKEHHS KOPILYCY,
oOJaZiHaHHA Ta MEXaHI3MIB CY/IHA, a TAKOK 3MILICHHS BaHTAXY;

— BUHUKHEHHS [IIBUIIEHUX HABAaHTAXE€Hb IIPU IEPEBE3CHHI BAXKKUX HACHITHUX
BAaHTaXIB IPU HETPABUIBHOMY iX PO3MIILIEHH] BCEPEIMHI BAHTAKHUX MPUMILIEHB 1 [0 JIOBXHHI
CyJIHa, III0 MOYK€ MIPUBECTH JI0 MOPYIIECHHS MICIIEBOT Ta 3araJIbHOI MIIIHOCTI Kopmyca cyaHa [1].

OcHOBHMM KpHUTepieM O€3NeKd IUIaBaHHsS CYJEH NpU IEpPeBE3€HHI BAaHTaXIB, W10
3MIIIYIOTHCS € OCTIHHICTD.

Haii6inpima exoHOMIYHa €(EKTHUBHICTH pPOOOTH CyJIHA JOCSATa€TbCs, KOJIH BOHO
SKHaMKpalle NpucTOoCOBaHE /10 MEBHOTO BUAY IE€PEBE3€HHS, TOOTO KOJU BOHO CIIELiali30BaHe.
Opnak, mo0 creniandizyBaTH Cy/JHO Ha IIEBHOMY BHUJI NE€peBe3e€Hb, HEOOXITHI CTIHKI 1 JOCUTH
BEJUKI 00CSIrM LMX IepeBe3eHb. BUKOpHUCTaHHS CIeliajdi30BaHOrO CyJHA Ha PI3HUX BUIAX
[epeBe3eHb MOYKE BUSBUTHUCS HEe(PEKTUBHUM. TOMY /70 MOSBU Ha CBITOBUX MOPCBHKUX IIJISXax
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CTIMKUX 1 MOTYKHUX IMAaCaXUPOIOTOKIB 1 BaHTaKOMOTOKIB 3a OKPEMHUMHU BMJIAMU BaHTaXIB B
CBITOBOMY TPaHCIOPTHOMY (UIOTI HE OYyJI0 CTPOTO CIEHiaTi30BaHUX MOPCHKHUX TPAHCIIOPTHUX
CYJB.

[nTeHcuBHa cnemianizaiis MOPCHKMX TPAHCIOPTHUX CYJIEH IO BHJY BaHTaXy, SKHUN
MIEPEBO3ATH MOSCHIOBAJIACS HACTYITHUMHU OCHOBHUMHM NPUYUHAMU:

1) BUHUKHEHHSM B pe3yJIbTaTl PO3BUTKY KalliTali3My CTIMKOIO MOJUTY Ipall 3a BUJIaMu
JISUTBHOCTI, 1110 MIPUBEJIO JI0 YTBOPEHHS CTIMKHUX 1 HOTY)KHUX BaHTaKOIMOTOKIB;

2) pO3BUTKOM 1 MOCHJIEHHSIM MOHOINOJIICTUYHOTO KamiTaly, 110 MPHU3BIB JO CTBOPEHHS
HaHOUIBIINX MOHOMOIINA 0cO0IMBO B 001acTi METAIypriiiHol 1 HaQTOBOI MPOMHUCIOBOCTI, fAKI
MOYagy 3JIMCHIOBATU IEPEBE3CHHsSI HEOOX1IHOI CHUPOBHHM BJIACHUM (UIOTOM, a TaKOX
CTBOPEHHSIM BEJIMKHUX CYIHOIUIaBHUX KOMIIaHIH;

3) HAyKOBO-TEXHIYHHMM IIPOrPEcOM B raiy3i CyJHOOyIyBaHHs, BUPIIIMBIIKA IHUTAHHS
CTBOPEHHS CHEIIali30BaHUX CYAIB, MaKCHMaJIbHO TMPUCTOCOBAHUX JJIsi HAIIAHOTO Ta
€KOHOMIYHOTO NEPEBE3EHHS OKPEMUX T'PYIl BAHTAXKIB.

ByniBHUIITBO yHIBepcalbHUX CYAIB OyJI0 BUKIMKAHO IMPArHEHHSIM CKOPOTUTH OanacTHi
npoOiru  creuiani3oBaHUX Cy[AiB, SKi, SK [paBWIO, MAlOTh 3aBaHTAKEHHS B OJHOMY
HanpsMKy [2].

Knacudikamist cyaen mopcbkoro ¢ioTy Moke OyTh MpoBeleHa B 3aJ€KHOCTI Bim ix
MPU3HAYECHHSI, KOHCTPYKTUBHOIO BHMKOHAHHS, BUAY JBMIYHA 1 pyuIisi, CHOCOOYy 3aHYpeHHS 1
PO3BaHTAXEHHSI 1 STy 1HILIUX 0COOIUBOCTEM.

3a mnpu3HAUEHHSM CyIHAa MOXYTh OyTH pO3/UIEHI Ha TPAHCHOPTHI, CIyk00BO-
JOTIOMDKHI, CHelialibHi 1 CyiHa TeXHIYHOTO (i10Ty. OCHOBHOIO TPYIIOK0 € TPAHCTIOPTHUM (IIOT,
KU CKJIaJIa€ThCsl 3 MAaCAKUPChKUX, BAHTAXKOMACAKUPCHKUX 1 BAHTAXKHUX CYJICH.

BanrtaxH1 cyqHa 3a BUIOM BaHTaxy, 110 MEPEBO3UTHCS MIIPO3AUISIOTHCS HA HAJIMBHI,
CyXOBaHTaXkHI 1 koMOiHOBaH1. Cepesl HAMMBHUX PO3PI3HSIOTH CyJIHA Ul IEpeBO3Y cUpoi HadTH,
Ha(TONPOAYKTIB, MAaCTWJIBHUX MaTepiajiB, XapyOBUX Macesl 1 KUpIB, MPICHOI BOJAM, BHUHA,
CHUPTY, XIMIYHUX IPOJYKTIB 1 3p1UKEHUX Ta3iB.

3a cryneHeM crieniaiizauii Bcl cyHa MOXYTh OyTH MOAUICHI Ha BY3bKOCHEI[1ai30BaHi,
KOMOIHOBaHI 1 yHIBEpCalbHI.

3a crnocoOOM HaBaHTAXKEHHS 1 pO3BaHTAKEHHSI PO3PI3HSIOTH CYAHA:

— 3 BEPTUKAJIbHOIO 3aBaHTAKEHHSAM 4epe3 NanxyOH1 BAHTaXHI1 JIIOKH;

— 3 TOPU3OHTAJbHUM BAHTAXKEHHSM 3a JONOMOIOI0 AaBTOHABAaHTAXKyBadiB Ta IHIIMX
3aco0iB OeperoBoi MexaHizaiii, dyepe3 OOpTOBI mopTH abo 3a CHEIIAIBHUMH TOMOCTaMH
(amapensammu), depe3 OOpPTOBI, KOPMOBI a00 HOCOBI MOPTH HAKATOM, 3 HABAHTAXEHHSM CyJIHA
MeTOJIOM JTIoKyBaHHS (Terutoxin «CraxaHoBelb KoTosy);

— MalTh BJACHUM BaHT@XHUM KOHBEEP B HIDKHIA YacTHHI MHIJPOHKOOOpa3HUX
BAHTAXXHUX TPIOMIB, Ha SIKUX HaBAJIOBAJIbHUN BaHTAX 3 TPIOMIB 3CUIIAETHCS I11]1 BJACHOIO Baroko
1 IOTIM BUBAHTAXYETHCS HA MpUYAJl [0 J10JIaTKOBOMY TPAHCIIOPTHOMY MOCTY;

— 3 IpUAOMOM 1 BUJIAYEI0 PIAKMX BAHTAXIB IO CHCTEMaM CYAHOBHUX TPYOONpPOBOJIIB
(TaHKepH 1 cyJHa JUIs IEPEBE3EHHS 3PIKEHUX T'a3iB);

— 3 KOMOIHOBaHMMH Ta IHIIUMU CIIOCOOAMH HaBAHTAKEHHSI-PO3BAHTAXKECHHS.

[lo poszramyBanHto MKO cyaHa po3pi3HSIOTBCA 13 CEpeaHIM, HaIIBKOPMOBUM 1
KOPMOBHM pO3TalllyBaHHSIM T'OJIOBHUX JIBUT'YHIB [3].

3a KOHCTPYKTUBHUM THUIIOM CyJHAa NOJUISIIOTH Ha IMOBHO HaOIpHI — 3 MIHIMAJIbHUM
HAJBOJHUM OOPTOM 13 HAJAMIPHOIO Ha/IBOJIHUM OOPTOM.

Bci Mopcebki cyiHa MOAUIAIOTH HA MAaIOTh UM HE MAIOTh JIbOJJOBUH KJIacC:

—  VJIA (nmocwieHud JbOJOBUN apKTUYHUI), 110 JIOMYCKa€ CaMOCTIMHE IUIaBaHHS B
CYLIUIBHOMY 1 KpYMHOOMTOMY 1Oy TOBIIMHOKO A0 0,5 M, a TaKOX IUIaBaHHS 3a KPUTOJIAMOM
MPOTArOM BCbOI'O HaBIraLiiHOTO MEPIOAY B apKTHUUHHUX 1 aHTAPKTUYHUX MOPSX;

—  VJI (nocuneHuii 10/10BUI) — IJIABaHHA 32 KpUTrojdamMoM ab0 CaMOCTIHHO B OUTOMY
JBOJY MPOTATOM BChOIO HAaBIralIMHOTO MEpIoLy B apKTUYHUX MOPSIX ab0 B MOAIOHUX IO
JIbOJIOBHUX YMOB paliOHax;
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— JI1 (yiponoBMM TEpIINiA) — TUIAaBaHHS 3a KpUTOJaMoM ab0 CaMOCTIMHO B OUTOMY
PO3PIHKEHOMY J1bOJly B HEApKTHMYHUX HIBHIYHMX B MOpsX, 10 3aMmep3arorh (buie 1 moaibHi
Mopsi) a00 B MOIIOHUX 32 JIOJIOBUMH YMOBaMH palioHax;

— JI2 (npos1oBUIA ApyrUii) — IJIABaHHS 3a KPUTOJIaMOM a00 CaMOCTIHHO B PO3pIIKEHIN
npibHO OuTiil Kpu3i B banTiiickkomy Mopi, a00 B IOJIOHUX 32 JIbOJOBUMH YMOBaMH palOHaXx;

— JI3 (npomoBUiA TPETIi) — MJIABAaHHS 32 KPUTOJaMOM ab0 caMOCTIifHO B IpiOHO OWTII
Kpu3l B banrilicbkoMy MoOpi B JIETKUX JIbOJOBUX yMOBax, B YopHOMy MOpi abo B MoJiOHUX 3a
JbOJIOBUMU yMoOBamu paioHax. CyaHa, 110 HE MaroTh JbOJOBOIO Kjacy, HE IIOBHHHI
JIOTIYCKaTHUCS 10 POOOTH B JIbOJOBUX YMOBAX.

JIo OCHOBHOTO CHMBOJY KJacy Yy CyIEH, SKi 3aJ0BOJIbHSIOTH BHMOTaM TIpO
HEMOTOIUTFOBAHOCTI, JOJIAETHCS BIAMOBIIHO OJMH 13 3HAKIB (Ludpa oAuHULS, J1BiliKa a0 Tpiiika
B paMoulli), SKMM MOKa3ye 4ucio Oyab-SKMX CYMDKHHX B1JICIKIB, IPH 3aTOIUIEHHI SIKMX CYAHO
3QJIMIIAETHCA HA TIJ1aBY [4].

B ocranHi poku i BIUIMBOM PO3BUTKY CBITOBOI TOPriBJIl Ta B 3B’SI3KY 3 MParHeHHIMHU
MIJBUILYBAaTH €KOHOMIYHY €(EeKTUBHICTb MOPCHKHX II€pEBE3€Hb, B1AOYBAIOTHCS CTPYKTYpHI
3MIHU B CKJIaAl CBITOBOro (JOTy B CTOPOHY 30UIBLIEHHS KUIBKOCTI CyAiB OLIbIIOL
BAHTAXOMIAHOMHOCTI 1 OUTbIIIOTO pOo3Mipy (Puc. 1).

VY 3B’SI3Ky 3 4yMM, JUIsl TIOJIMIICHHS HaBIraIiiiHoi 0OCTAaHOBKY 1 JI1 CKOPOYCHHS ILIAXIB
TPAaHCIOPTYBaHHS HAa OCHOBHMX MArICTpaJIbHUX HaNpsMKaX MOPCBKHUX I€peBE3€Hb
3/IIACHIOETHCS PEKOHCTPYKUIA. TakuM YMHOM, MapamMeTpu CYAIB B Ipylax 3 Ha3BaMU «max» 1
«size» NepioMUHO 3MIHIOIOTHCS, TOOTO 3a 4acOM 111 IPYIH HE € NOCTIHHUMU.

bankepu nuisThcs Ha 6 BETUKUX TPYyI:

—  MiHI-0ankepu;

— seawaymax;

— handysize;

— handymax;

— panamax;

—  capesize.

Pucynoxk 1 — CsitoBuii po3noain 6ankeproro ¢piaoty B 2005 po1ii o TOHHAXY
1 — Handymax — 37 %; 2 — Handysize — 34 %; 3 — Capesize — 10 %; 4 — Panamax — 19 %

[ kareropii 3ycTpiuatroThecsi B perioHanbHii Topriiai. Hanpuknan, sk Kamsarmax, 3
MaKCUMAaJIbHOIO JIOBKUHOIO 229 MeTpiB, IpH SKIA CyTHO MOxe 00pobiatucsa B nopty Kamsar B
I'sineticekiit PecrmyOumimi [3].

[IparnenHs ckopoTUTH OanacTHi NpoOiru ¢(I0Ty NPUBEIO 0 CTBOPEHHS CYAIB IIMPOKOT
cunemianizanii. Ilo KOHCTpPyKIii BaHTaXHUX MPUMINIEHb BOHM aHAJOIIYHI BYTJIEBO3.
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OcoOnuBICTIO 1X € YepryBaHHs JTIOBIMX 1 KOPOTKUX TpioMiB. Pyna mepeBo3uTbcs B KOPOTKHX
TpIOMax 1 3alOBHIOE iX IO BCii BUCOTI, YUM JIOCSTA€THCS MIJBUILEHHS LIEHTPY Baru BaHTaxy 1
HOpMaJibHa OCTIMHICTh CyJHA. 3arajibHa MILHICTh Cy/IHA PO3PAaXOBYETHCS 3 YMOB UepealyBaHHS
3aBaHTAKEHHS TPIOMIB PYAOI0, KpPIM TOTO, T1 TPIOMH, B IKUX Iepe10aueHO 3aBaHTaXyBaTu Pyay,
MaroTh MiJBUILICHY MIIHICTh APYroro AHA, MEPEropoJ0K 1 KOMIHICIB TPIOMIB. Y psijl BUIAJAKIB
OyayloTbcsi CyAy 3 OJHAKOBOIO JOBKMHOIO TPIOMIB, ajieé YEPryeThCsl MPUHLIMI 3aBaHTaKEHHS
30epiraeTbesi. SIKIIO Take CyIHO CTaBUThCS MiJ NEpEeBE3EHHS 3epHa, BYruuig abo 100puB, TO
3aBaHTAXYIOTbCSI BC1 TPIOMH, a NpPHU INEPEBE3EHH1 JIETKUX COPTIB 3€pHA 3aBAHTAXKYIOTHCS 1
niAnanyOH1 BAHTaXXHO-0aJIaCTHI IIUCTEPHHU.

BucnoBku. BanTaxomigiioMHICTh CyJIeH /I HaBAJTIOBATHHUX BAHTAXKIB BU3HAYAETHCS B
OCHOBHOMY XapaKTE€pPOM TEPEBE3CHb 1 Ta0apUTHUMHU OOMEXKECHHSIMH B MOPTAaX 1 HA MOPCHKHUX
nursixax. Benuki cyana marote neaset 100-200 tuc.t, a kombinoBani 200-250 tuc. Okpemy
rpyny CTaHOBJISITH BY3bKOCIICIIaI30BaH1 CyAHA ISl TIEPEBE3CHHS HABATIOBAILHUX BAHTAXKIB —
OOKCUTOBO3HM, IIEMEHTOBO3U Ta 1H. TpIOMHU TakuxX CyliB MaiThb (Qopmy OyHKepa, i SKUM
MPOKJIAJIEHl TpaHCHOpPTEpHI CTpiuku. BaHTaxkHi omepauii 3IIACHIOIOTBCS  CHCTEMOIO
TOPU30HTAIBHUX 1 MOXWIMX TpaHcnopTepiB notyxkHicTh 5000 T/ron 1 Ouiblie. YHiBepcaabHI
CyJIHa BCE€ B MEHIIIN MIpi BUKOPUCTOBYIOTBHCS 3 METOIO TIEPEBE3CHHS HABATIOBAIbHIX BAaHTAXKIB
yepes X KOHCTPYKTUBHY HEIIPUCTOCOBAHICTD 1 BUCOKY BApPTICTh CTUBIIOPHUX POOIT.

CIIMCOK BUKOPUCTAHOI JIITEPATYPH

1. Bbapan B.A. Oxpana Ttpyna Ha cymax. / B.A. bapan, 10.I'. Aptioxun. — M.:
Tpancnoprt, 1985. - 174 c.

2. BunnukoB B.B. DkoHOMuKa mOpeanpusaTus MOPCKOTO TpaHCIOpTa (PKOHOMHKA
MOPCKHMX MEpEeBO30K): YUeOHHK [js By30B BOogHOro TpaHcmnopra. / B. B. BunhukoB. — 2-e
u3JaHue, nepepaboranHoe u nonoiaHeHHoe. — Onecca : Jlarcrap, 2005. —416 c.

3. Akctorus JI.P. I'py3oBoii mnan cyana. / JI.P. Akcrotun. — Onecca: JIATCTAP, 1999.
— 137 c.

4. Martin A. Rodes. Ship Stability for mates and masters. — London: Witherby, 2014. —
557 p.

46



Cyuacni npobaemu MOpcbko2o mparcnopmy ma besnexa mopennascmea, 22 aucmonaoa 2018 p.

NEPEBE3EHHS BAHTAXKY Y KOHTEMHEPAX, TA MOJKJINBI
IMPOBJIEMHU TA HEBE3IIEKA TP NEPEBE3EHHI KOHTEVMHEPIB

/enucos B. C.
Xepconcvka oepircagna mopcoka akaoemis
Hayxosuii kepienux — Jlawenko B. I"., cm. suxnaday Xepconcbkoi 0eparcagHoi MOpCoKoi
akademii

Beryn. BaHtaxkHa oauMHHMIS, Ky 3a3BM4ail  BUKOPHCTOBYIOTb Yy  MOPCBKHX
MEPEBE3EHHSX — 1€ YHIBEPCAIbHUN KOHTEHHEp 31 CTaHJapTHUMU rabapUTHUMU pO3MipaMu, SIKUN
MO)XKHa BHKOPUCTOBYBaTH Oarato pa3iB, BUpPOOJEHHMH 3 METOI0 IepeBe3eHHsA 1 30epiraHHs
BaHTaxiB. KoHTelHepHI IepeBe3eHHs ChOTOJHI BBAXKAIOTh OJHUM 13 CaMUX 3pYYHUX Ta
€KOHOMIYHUX BHJIB TPAHCHOPTYBAHHS BaHTaXy 1 iX PEryJaspHO MEPeNnpaBisiOTh HE TUIbKU
MOPCHKHUM, ajle ¥ 3a1i3HUYHUM Ta aBTOMOOUIbHUM TpaHCHOPTOM. BukopucTraHHS KOHTEHHEPIB
JI03BOJISIE BUKIIIOYUTH KPOC-JOKIHT 0€310cepelHbO CaMOT0 BaHTAXy IiJ] Yac TPaHCIIOPTYBaHHS.
TakuM 4YMHOM BCl BaHTaXH1 omepaiii BiIOyBalOThCA 3 OJHIEI0 CTaHAAPTHOIO OJUHHUIICIO
BAaHTaXYy, 1110 3[IEIIEBIIIOE€ BAPTICTh MIEPEBAIKHU B IOPTaX Ta IHIIUX MPOMDKHUX NMyHKTax. Bene 1o
ICTOTHOTO 3HMKEHHSI BUTpPAT Ha €KCIeIUpYyBaHHs 1 TpaHcnopTyBaHHs. KpiM 1poro, 3HauHo
MIJABUILYETHCS HIBUIKICTE OOPOOKM BaHTaXKy, a OTXKE 1 BChOTO IMpoLecy nepeBe3eHHs . Baxkmuso
H Te, 11O MOJOPOXKYIOUM B KOHTEWHEpl, BAHTAXK YHHMKAE MOJXKJIUBUX IOUIKOJKEHb IPH
MEPEBAHTAXKEHHAX 3 OJIHOTO BHJly TPAHCIIOPTY Ha 1HIIUN. BUroTOBIAIOTH iX pi3HOT popMu Ta 13
PI3HUX MaTepiaiiB, aje 3a3BuYail 31 crani. BaHTaxi OyBaloTh Ay)Xe PI3HOMAaHITHI, NMPOTE HE
MaroTh NEPEBUILYBAaTH PO3MIPIB KOHTeHHepa Ta Horo radaputiB. ToBap Moxe SBISATH c000IO
Xap4yoBy a00 TEKCTWJIBHY MPOAYKIIIFO, aBTOMOOLIl, MeOJ, MeTalieBi, JepeB’siHi, CKIAHI abo
IJIaCTUKOB1 BUpOOU. 3a3BHuail B MOPChKUX KOHTEHHEpax MepeBO3STh T€HEPAIbHUN BaHTaX, 110
He moTpedye 0COONMBUX YMOB JUIsl TPAHCIIOPTYBAHHSI, aje y pa3i, KOJH HEOOXITHO MEPEBE3TH
IIBUJIKOTICYBHI TOBapH, Takl K M’sicO Ta puba, oBoYl Ta PPYKTH a00 MOJIOYHY MPOAYKIIIIO,
3aCTOCOBYIOTh pedKoHTeiHepH (pedprokepaTopHi, TOOTO KOHTEHHEPHU 3 XOJOAUILHUMH
YCTaHOBKaMM), 110 MIATPUMYIOTh TeMIepaTypy BcepeauHi KoHTeiHepa Bix -25C mo + 25C.
3akpuTuii, OTUIOMOOBAaHWN KOHTEWHEp 3aXUIIA€ BAHTAX HE TUIBKU Bl MOIIKO/DKEHB, a M BIJ
PO3KpajaHb, 1 BiJ] BIUIMBY HABKOJIMIIHBOTO cepepoBuiia [4].

OcHoBHa yacTMHA. B OCHOBHOMY, «MOPCBKUI1» KOHTEHHEpP BUTOTOBJISIOTH 3a MEBHUMHU
CTaHJapTaMHM, SIK1 3aKpIITIOBAJIMCSA HAa MPOTA31 0araTbOX POKIB BUKOPHUCTAHHS JAHOTO BUIY
Tapu. Tun KOHCTPYKIIii KOHTEHHEPIB 11 MOPChKUX IEPEBE3EHb - BOJOHENPOHUKHI, IX MPUCTPii
BKJIIOYAE KpiryieHHsa i ¢ikcarii 1o mamyou. Tapa 3axuimmae BMICT BiJ IMOIMAJaHHS COJIOHOT
BOJIU, TPSICKU 1 yJIapiB IPU IITOPMI, & OCHOBHI XapaKTEPUCTUKU KOHTEHHEPIB TaKl: FEOMETPUYHI
po3Mipu Tapu (rauOWHA, ITUPUHA 1 BHUCOTA), Maca, OO0CIT, KOpUCHE HaBaHTaXeHHsS. [[is
KOHTEHHEPIB 3 XOJIOJWIbHUMHU YCTAHOBKAMH JIOJIAI0THCS TaKl apaMeTpH: TeIIONPOAYKTUBHICTD
1 X0JIOZIOTIPOTyKTUBHICTh, BUTPATH €JIEKTPOCHEPTii Ta TEIUIOB1 Jl1alla30HU.

Bapro geranpHille po3riasHyTH Kiacu@ikalilo Ta MpPU3HAUYEHHS YHIBEpCAJIbHUX
KOHTEHHepiB. YHiBepcalbHI KOHTEHHEpU MpHU3HAuU€Hl JJIs NEpeBE3EHHS BaHTaXIB MIMPOKOL
HOMEHKJIaTypu (paaioTOBapiB, KHUT, KWIMMIB, TKaHWH, OJATY, B3YTTS, XyTpa, METAICBUX
BUpOOIB, €JIEKTpONOOyTOBUX BUPOOIB, aBTOIYMH, XapuyoBUX MPOIYKTIB 1 1H.) 1 3a3BHuail
3HAXOJIATHCS y BEJICHH1 TPAHCIIOPTHUX JI3UHIOBUX KOMIIAHIN.

3a KOHCTPYKTHBHHMM THIIOM Li€ 3a3BU4Yail 3akpuTi (clozed) eMHOCTI BEJNMKHX SIIHKIB 3
JBEpUMa B OJHIM TOPIIEBIN CTIHIII a00 3 JOJAATKOBUMU JBEpUMa B TIO3J0BKHBOI OOKOBIH CTIHIII.
Inoxi yHiBepcanbHI KOHTEHHEPH BHITYCKAIOThCSA 31 3HIMHUM jgaxom (open top, hard top),
HEMPOHUKHOT JKOPCTKOT KOHCTPYKIIT [2].

[ToaunsroThes HA 2 Tpynu:

I. KOHTEWHEPH 3arajJbHOTO IIPU3HAYECHHS,

2. KOHTEHHEpHU 0COOJIMBOTO MPU3HAUYEHHS.
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VHiBepcalbHI KOHTEHHEpU HE NpU3HAUYEH! JUIsl BAHTAXIB, 1[0 BUMAaralThb OCOOJIMBHUX
YMOB TPaHCHOPTYBaHHS a00 0COOINBOIO 30epiraHHs.

Konrelinepu 3araibHOr0 MpHU3HAYEHHS — 1€ KOHTEHHEpU TMOBHICTIO 3aKpHTi,
MUJIEBOJIOHETIPOHUKHI, 1110 MalTh KOPCTKMM Jax Ta OiyHI 1 TOpLEBl CTIHKU. MaroTh 0jaHI1
TOPIIEBI ABEPI.

KonTelinepu 0co0IMBOro nmpu3Hau€HHs MalOTh JESIK1 KOHCTPYKTHUBHI OCOOJIMBOCTI:

1. KOHTEWHEep 3aKPHUTHH 1 BEHTHJIHOBAHUH (IIPUPOJTHO a00 MMPUMYCOBO);

2. KOHTeWHep BIAKPUTHH 3BepXy (3HIMHUN a00 PO3CYBHUH JaxX 3 THYYKOTO 1 M’SIKOTO
Marepiany);

3. KoHTelHep Ha 6a3i ardopmu:

—  KOHTeWHep BIKpUTHUM 300Ky (3aKpuTa pama 1 1ax);

—  KOHTEHWHep 3 HEMOBHOIO BEPXHBOIO PAMOIO 1 KOPCTKO 3aKPIJICHUMH TOPISIMHU;

—  KOHTEHWHEep 3 HEMOBHOIO BEPXHBOIO PaMOIO 1 CKIIaJIHUMH TOPLSIMHU.

Haiimacosiiie BUKOpUCTaHHS OTpUMaJId CTaHJAPTHI, Tak 3BaH1 «cyxi» koHTeHepu (DC -
Dry Container):

1. Jlyi iepeBe3eHHs «IIUIbHUX» a00 BEIMKOBAarOBUX BaHTAXXIB HEBEIMKOTO PO3MIpY
OurbIIe MiaxoaaTh 20-T1 QyTOB1 KOHTEHHEPH;
2. Jlis mepeBe3eHHs JErkux, ajne o00’emMHuX BaHTaxiB — 40-ka ¢dyToBUil

crannaptauii abo «Bucoki» (High Cube) xonTeitnepu.
Hwxue MoXHaA TIepeTsHYTH JesKi MPHUKIAI KOHTEHHEPIB, SKi BUKOPUCTOBYIOTHCS TIPH
MOPCBHKHX TiepeBe3eHHsX (puc. 1 ta Tabm. 1) [5].

a

Pucynok 1 —a) Konreiinep 20 ¢yriB (20° DRY CONTAINER). 6) Konreitnep 40 Ta 45 gyriB
(40’ / 45> HC DRY CONTAINER)

Ilonpu Te, moO camMi KOHTEHHEPH BBAXKAIOTHCA JIOCTATHbO OE€3MEYHUMHU  JUIS
TPaHCIOPTYBaHHS, BAXKJIUBY pOJIb BLAIrpae JOTPUMaHHS TpaBUI OE3MEKU MOPCHKUX
BAHTAXOIEPEBE3E€Hb, W0 pPErjJaMeHTYIThCs JupektuBamu 1 mnpaBuiamu €C 1 IMO
(MixHapogHoi Mopchkoi opramizamii). IX HeZoTpuMaHHS MoKe IIPUBECTH [0 IOSBH
HeOe3eYHUX YMOB I TOBapiB, 3pUBY TEPMIHIB 1 caMoro (paxkTy AocTaBkH [3].

JUia MiHIMI3alii PU3WKY BUHUKHEHHS HEMITATHUX MOMEHTIB, SIKI MOXYTb CTaTH
MIPUYMHOIO IICYBaHHS a00 BTpaTH BaHTAXYy, CJI1Jl 3BEpTaTH yBary Ha HACTYIHI ITyHKTHU:

I. TexHiuHu# cTad 1 Bik cyzeH. Ctapi cy/iHa MalOTh BEJIMKY MMOBIPHICTb MOMAJaHHS
B aBapiiiHI cUTyalli, IpU SKUX BAHTaX MOKE MPUMTU B HENPHUAATHICTh Y€pe3 MEpEeBUILECHHS
BOJIOTICHOTO peXHMy ab0 MEXaHIYHMX BIUIMBIB. TpaHCHOPTHI 3acOOM IMOBUHHI MaTH YHCTI
BIJICIKM 1 MiclLs, MPU3HAYEH] JUIsl PO3MIIIEHHS] BaHTaXIB, CIPaBHI CUCTEMHU IMOXKEKOTaciHHS 1
BEHTUJIALII.

2. TexHiyHMil cTaH Tapw, il BIAMOBIAHICTH 3MICTY, HASBHICTH BIAMOBIIHOTO
ceprudikara, 4iTKOro MapKyBaHHSI.

3. KBauigikariis nepconany, sikuit 0epe y4yacTb B HABAaHTAKEHHS, PO3BAHTAKEHHS Ta
TPaHCIOPTYBaHHS.
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Tabnuns 1 — Cnenudikaliis po3NOBCIOIKEHUX «MOPCHKHUX» KOHTEHHEPIB

BHy’FpiHIHi P031\/£ip1/1 Bara, kr 06’ ex, 13 3aBaHTa)KEHHS,
po3Mipu, MM JBEPE, MM KT
20°’DRY
JloBxuHa 5898
[Hupunaa 2350 2340 2200 33,0 24800
Bucora 2390 2280
40’ DRY
JloBxxuHa 12035 3700 67,0 28800
40’ DRY
JloBxuHa 12035
[upuna 2350 2339 3700 67,0 28800
Bucora 2393 2274
40’ HC
JoBxuHa 12030
[upuna 2350 2340 3930 76,0 28570
Bucora 2690 2579
45> HC
JloBxuHa 13556
[Hupunaa 2352 2340 4590 86,0 27910
Bucora 2695 2579

[TapameTpu KoOHTEHHEpPa MOKYTh HE3HAYHO BIAPI3HATHCS B 3aJICKHOCTI BiJl BUPOOHUKA

Jliia 3a0e3neueHHs 30epexeHHs BaHTa)Ky HEOOX1THO TOTPUMYBATUCS TaKUX YMOB:

I. Peui moBuHHI OyTH mHpaBWIIBHO po3MilleH] 1 3adikcoBaHl B KOHTeiHepl. Tapa
MOBMHHA OyTH pO3MIIIEHAa BIJNOBIAHO IO JO3BOJICHOT KUIBKICTI fIpyciB, mepedyBaTu B
HEOOX1IHUX YMOBax I10 TeMIIepaTypi, BOJOTOCT1, BEHTUJISLII].

2. BanTtaxi MOBHHHI PO3MILLYBaTHCS 3 YpaxXyBaHHSIM IpYyIH CyMICHOCTI: arpecHBHI,
HENTpaJbH1, CXWJIbHI IO arpecUBHOI il

3. JUis JUCKPEeTHUX HECTaHJApTHUX TOBapiB — METAJONPOIYKIll, MaKeTiB —
PO3pOOIIAETHCA IHAUBINyaIbHA CUCTEMA PO3MIIICHHS Ta CIOCOOU KPIMJICHHS.

4. BaxxnuBuii MOMEHT - HEJIOTIYILIEHHS IEPEBAaHTAKEHHS Cy/HA.

TpancnopTyBanHs HEOE3MMEUHUX BAaHTAXIB B KOHTEHHEPAX 3/IHCHIOETHCS BIIMOBITHO JI0
«[IpaBun  mepeBe3eHHA  HEOE3NMEUHUX  BAHTAXIB». Y  KOHTEHHeEpax  JOIYCKa€ThCS
TPaHCIOPTYBaHHS TUIbKU HEOE3IIEUYHUX PEUOBUH 1 MPEAMETIB, 1110 HE BCTYNAIOTh Y B3a€EMOJIIO 3
MarepiaiaoMm, 3 IKOT0 BUTOTOBJICHA Tapa [3].

Jlis Tapu 3 HeOE3NMEUYHHMU BaHTa)KaMH 3aCTOCOBYIOTHCS BCl MPOTHIOXKEXKHI Ta IHIII
3axo0/u Oe3neKu, 3apoIOHOBaHI Ui 3BUYaHUX MEePEBE3€Hb, 1 10AATKOB1 BUMOTH:

1. VY Tapi MoOXHa TIEPEBO3WUTH TUIBKM Ti1 HEOE3MEeYH1 BaHTaxXl, I SKUX BOHA
nependbayeHa.
2. VYnakoBka 3 po3¢acoBaHUMHU Y Hill HeOE3MEUHUMHU PEYOBUHAMU PO3MILLYETHCS 1

3aKpIIJIIOETHCS BCEPEaUHl Tapu 0€3 MOXIJIMBOCTI MEPEMIIICHHS 1 MOPYIIEHHS LLUIICHOCTI
YIaKOBKU Ta BHYTPILIHBOT OOIIMBKU KOHTEIHEpa.

3. He6e3neuni Ta 0e3neuHi pe4oBUHH 1 IPEAMETH MOKHA YKJIaJJaTH B OJUH MOJYJIb,
TUIBKM KEPYIOUUCh TAOIULSAMU CYMICHOCTI. PagloakTHBHI pe4OBUHHM HE MOXYTh NO€EIHYBATHUCS
Hi 3 IKUMH IHITAMH BaHTaKaMHU.

4. [Ipy mnepeBe3eHHI YNAaKOBOK 3 pajlOaKTUBHUMM PpPEYOBMHAMHU MICHS  iX
3aBaHTAKEHHS BCTAHOBJIIOETHCS MOTY)KHICTH /103U BUIIPOMIHIOBAHHSI Ha 30BHILIHINA MOBEPXHI
KOHTEHHepa, IKka He IOBUHHA NepeBuIyBaT 3HaueHHs 11-1 TpaHcnopTHOT KaTeropii.

5. Bces tapa noBuHHaA OyTH MpoMapKOBaHa BIAIOBIIHUMHU 3HAKaAMHU HEOE3MEKU.
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6. SIKmo KoMIaHIsg-MepeBI3HUK MpU NpUWMaHHI Tapyu BHUABWIA NPOTIKaHHS abo
poOy/HKEHHS BAaHTaXKy, TO TaKUI KOHTEHHEp 10 IepeBe3eHHs NPUUHATUI He Oy1e.
7. Jlis ycTaHOBKM MOJAYJIB 3 HEOE3NMEYHMMM BaHTaXaMM Iepen0adaroTbes OKpemi

Maiijanuuku. [1061u3y He MOBUHHI 3HAXOJUTHCA MOJYJL, B SIKUX 30€piraeTbcsi HE BUSBJICHA
($hoTo- ab0 KIHOTUTIBKA 200 MPOJOBOJIbY1 TOBAPH.

8. [lepeBe3eHHsi 03BOJIEHO B TpromMax ab0 Ha mnangydax BAaHTAXHOTO MOPCHKOTO
TPaHCIOPTY.

[Ticnst mpuOyTTs Ha Miclle NPU3HAYEHHS 1 BUBAHTaKEHHA HEOE3NEYHUX PEYOBHH 1
MpEeIMETIB, Tapy peTeNbHO OYMIIAIOTh 3 JOTPUMAHHSIM HepeadayeHuX [Uisi KOHKpPETHHUX
BAaHTaXIB MIPaBWJI, IPOBOJATH HelTpanizytoui 3axoau. [licias o6poOku KoHTelHep MOBUHEH OyTH
MOBHICTIO O€3MeUHui JIs [01ajIbIIOT0 NPUHOMY 1 IEpeBE3CHHS BAHTAXKIB.

BaxnuBy poJib TakoXX BifIrpae CTaH caMoOro KoHTeiHepa. [yt 3abe3rnedueHHst Oe3MeKu
HEOOXITHO peryisipHe TeXHIYHE OOCIyroByBaHHs. BusBieHHs mpoOjeM 1 CBO€YACHE BIKHUTTS
3aX0/liB JTO3BOJISIIOTh 30UIBIIMTH MNEpioA BUKOpUCTaHHS Tapu. CaMHM ypas3JIMBHUM MICLEM €
MIOBEPXHS, HAHECEHE MOKPUTTS MOBHHHE 3a0e3leuyBaTH 3aXUCT METajly BiJl BOJIOTH. YMOBOIO
JOBTOBIYHOCTI € KOPEKTHA EKCIUTyaTallis Ta OTJIsA 3a MOKPUTTSIM [ 1].

BucnoBku. OyHKIISI KOHTEHHEPIB JUIsl BaHTaKOINEPEBE3€Hb — 3a0€3MeUeHHs LLUTICHOCTI
BaHTaxy. [l Oyab-KOro BUly BaHTaKy MOKHA M1110paTu KOHTeHHep, HalOUIbII BIIOBIAHUN
3a CBOIMM MapameTpaMu. Aje HaBiTh HiAiOpaHUil 3a BCiMa IpaBHJIaMU THUI KOHTEHHepa He
rapaHTye LUIICHICTh TOBApHO-MaTepiaIbHUX LIHHOCTEH y pa3l iX HENpaBUIBLHOTO PO3MIILIEHHS
BcepenrHi Moayis. O00JIOHKA Tapu MOXKE 3aXHUCTHTH BMICT BiJl BIUIMBY 30BHIIIHIX (aKTOpIB,
ajie He 3aBXK/M 3/aTHA 3aXMCTUTU BiJ MEXaHIYHUX BIUIMBIB. ToBapu BcepeauHi 070Ky MOBHUHHI
OyTH 3aKpilljieHl, a IpU IPOBEACHH] IEPEBAIOYHUX POOIT JOTpUMAaHI MEeBH1 npaBmiia. Takox He
CIi HI B SKOMY pasi 3a0yBaTtu mpo BCl IpaBuja MEpPEeBE3EHHA Ta O€3MEeKH, a/pKe HACHTIIKU
MOXYTb OyTH JTy’Ke TJ100aJbHi.

[lig yac TpaHCcOpTYBaHHS MEpPCOHANl TPAHCIOPTHOI KOMITaHIi 3000B’13aHUI MEepeBIpATH
CTaH BaHTaXYy, KPIMUJIbHUX CHUCTEM, BCTAHOBIIOBAaTH (hakTu 3MillleHHs Tapu. llpu BusBIIEHHI
nedexTiB (ikcanii nepcoHan Mae 3AIMCHUTH MIAKPIJIEHHS BaHTaXy 1 3pOOUTH BIINOBIAHY
MIO3HAYKY B CYIHOBOMY XypHaii [3].

Jlia 3a0e3neueHHst Oe3nmeKkn MDKHApOJHUX KOHTEHHEPHUX MepeBe3eHb Oyia MpHUMHSITa
Kongenuis (KBK), mo MicTuth BUMOTM J0 MINHOCTI 1 TEXHIYHMMH XapaKTepUCTHUKAMU
KOHTEHHEPIB a/1)K€ BOHU MOXYTh OTPUMATH IMOLIKOPKEHHS IPU HABAHTAXXEHH1 MPU XUTABUILL,
CWJIBHUX yZapax XBWJIb, BiOpalii. 3a i yMoBaMH, HOBI 1 B)K€ BUKOPUCTOBYBaH1 MOyl TOBUHHI
MPOXOJUTH BUNPOOYBAHHS, SIKI PErVIAMEHTYIOThCS JIIOYMMH MOJIoKeHHsIMU. Lleil norosip He
CTOCYEThCS MOBITPSHUX TIEpeBe3CHb [1].

HenpaBuibHe 3aBaHTaXEHHsI CyJHa MOKE€ HaBITh MPU3BECTU JI0 HOTO MOTOIUICHHS, a
nepeBe3eHHsT HeOe3NeYHOro BaHTaxy Oe3 JOTpPUMaHHS IMEBHUX HOPM MOXKE IPHU3BECTH [0
BuOyxy. Hacminku MoxyTh OyTH AyXe TpariuHi, aJke MOCTpPakJaTH MOXYTh HE TUIBKH TOBap,
o0JaTHaHHS Ta CYJTHO, aJIe 1 MEePCOHAJI Ta €KOJIOTIs.
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JOCIAZKEHHA BUKOPUCTAHHA KOMBIHOBAHUX METOAIB
IINTIAHYBAHHA HEPEXOAY

yonux C. B., Humobanok B. M.
Xepconcvka oepircagna mopcoka akaoemis
Hayxosuii xepienux — I'ypos A. A., doyenm XepcoHvKoi 0epaicashoi Mopcbkoi akademii

Beryn. Ponb cymHOBOIISE B CydacHUX pealiixX HE OOMEXKY€EThCS JIMIE HaBIraliiHUMH
notpebamu. MDKHApOJHI MOPCHKI Opradizailii, KOMMaHii Ta KpPIOIHTOBI areHTCTBAa TaKOX
BHUMAararoTh Bil CYAHOBOJIS HABHYOK KOMEPILIMHOI eKCIulyartaiii CyaHa, TpaMOTHOTO
IUIaHYBaHHS IepexoJy Ha BCIX eTamax JUlsli OTPUMAaHHS MaKCUMAlIbHOIO HPUOYTKY BiX
MIEPEeBE3EHHS BaHTaXXy B IIUIOCTI I CXOPOHHOCTI BiJl OPTY BIANPABJICHHS B MIOPT OTPUMAaHHS B
MPOIKCaHl KOHTPAKTOM TepMiHU. MKHApOoAHUN TOBaApOOOMIH MAa€ SICHO BUPAXKEHUH MOPCHKHIA
XapakTep, OCKUIbKM TOBAapU JOCTABISAIOTHCA B KpaiHW MpPU3HAUEHHS IMEPEBaXXHO MOPCHKUM
TpancrnopToM. OJIHaK TJI00AIBHUI PUHOK BUMArae, o0 TOBapH JOCTABISUIMCS MOPEM HE TUTbKH
B [I€BHI reorpadiuHi MyHKTH, aje 1 B TOYHUX YaCOBUX MeXaxX, 3aJJaHuX 00cArax 1 B 30epekeHoMy
Burisiai [1, C. 3].

Jlana HaykoBa JOMNOBiJb CIPSIMOBaHAa Ha OJIMH 3 HaWBAXJIMBIIIKX acHeKTiB mpodecii
HaBIraliifHOro MOMIYHMKA KalliTaHa — 1€ IUIaHyBaHHs, MoOyaoBa Ta peaii3alisi MaplLIpyTy
CIIIIyBaHHSI MOPCBKOTO Cy/HA, BHUKOPHCTaHHS KOMOIHOBaHMX Ta IHHOBAIIMHUX METO/IIB,
JOCTIIKEHHS iX e(peKTUBHOCTI Ta pe3ylIbTaTUBHOCTI.

OcHoBHa 3ajaya HaBIrallfHOrO NOMIYHUKA TOJsAra€ B MOOYJOBI HAWKOPOTILIOIO,
0e3MeYHOro Ta €KOHOMIYHO BUTIIHOTO mnepexoxy. Llg mpoueaypa € CkiIaJJoBOIO YacCTUHOIO
3arajbHOI OpraHisallii BaXTy Ha CyJH1 1 BUKOHY€ThCS Ha MPUHIMIIAX «B1J] IpUYaly 10 IpuyaiLy»,
TOOTO BIJ IpUYaly HOPTY BIIAXOIYy A0 MpHYady MEpIIoro Hmopry 3axoay B peiici. [lmaHoBuit
XapakTep TMepexo/ly MOBUHEH JO03BOJIMTH TepeAdavyuTH BC1 MOXIIMBI HEOE3MEKH 1 PUBHKU B
MIpOLIEC MEePEXoy SIK 3 JIOIMAaHOM, Tak 1 0€3 HbOro, SIK B MPHUOEPEKHOMY, TaK 1 B OKEAHCHKOMY
riaBaHHi. [lpy cknananHi naaHy nepexojly HOBUHHI BpaxoByBaTHCs SIK (AaKTOPH, MOB’S3aHi 3
CYIHOM, TaK 1 BC1 30BHIIIHI paKTOPH, K1 MO’KHA BpaxXyBaTH 3a3]aJIET1/1b.

BuxopucranHs KOMOIHOBaHHMX METOJIB NMOOYAOBM MeEpexojy, TEXHIK Ta 3aco0iB s
CyJIeH, 10 3[IMCHIOITh TPAHCOKEAHCHKHM TMepeXiJ € KOHYE HEOOXIAHWM, J03BOJISE 3HAYHO
3MEHILIUTH TPUBAIICTh peicy, L0 Bele 3a cOo0O0I0 HE JIMIIE BUKOHAHHS BUMOT KOHTPAaKTy
MOPCBKOI'O IEPEBE3EHHSI BAHTAXY, a TAKOXK €KOHOMIIO CYJJOBOTO MMajuBa Ta 3MEHIIECHHS BUKH/IIB
B atMocdepy BimmparnsoBanux razie CEY. KomOinamiss MeToiB J03BOJISIE BUKOPHCTOBYBATH
repeBaru KO)HOro 3 HUX, MAKCUMI3yBaTH MepeBaru Ta MiHIMI3yBaTH HEIOTIKH.

Buxopucranus oproapomii Ta JiokcoapoMmii B cyaHoOBoAiHHi. JIiHiS HalikopoTmioi
BIJICTaH1 MDK JBOMAa TOYKaMH Ha 3€MHOMY EJINCOiNl Ha3UBAETHCS T'€OJIE3UYHOI JIIHIEIO 1 SBIISIE
co0010 CKJIaJHy KpUBY [BOSKOIO KpuBu3HH. Ha cdepuynHoi moBepxHi reoje3uyHa iHISA
30iraerbcs 3 Jyroro BeaMKOro koisia. OTxke, Ha 3eMill-Kyil HaWKOpOTIIA BIACTaHb MDK JBOMa
TOYKAaMHU BUMIPIOETHCS O AY31 BEJIMKOro Kojia ado Mo OpTOApPOMIi, IO MPOXOAUTH yepe3 Iii
touku [2, C. 30].

SIKmo yTpuMyBaTH MOCTIMHMM Kype Cy/AHA 32 KOMIAcoOM, CyIHO MEPEMIIAEThCS HE IO
OpTOJIPOMIi, a MO JIOKCOApOMIi — JIiHiI mocTiiHoTO Kypey. Ha puc. 1 306paxkena nokcoapomis Ta
OpPTOJIPOMIsi MK JIBOMA TOUKAMH PO3TAILIOBAHUMHU B MIBHIYHIN MIBKYII.

[Ipun TpaHCOKEaHCHKUX Iepexojax 13 3HAYHUM BHUMIPOM [OBIFOTH PI3HULS JOBXHUH
JIOKCOAPOMIi 1 OPTOIPOMII MOXKE JOCSATaTH ICTOTHOI BEIWYMHHU, BUMIPIOBAHOT COTHSMHU
MOPCBHKUX MUJIb. Y LIUX BUIAAKaX OPTOAPOMIUHA TPAEKTOPIS LUIAXY BUTIAHINIE JOKCOIPOMIYHOT
[2, C. 30].

Oprtoapomis Ha MOPCHKUN HaBIralifHIA KapTi 300pakeHa KpuBOIo JiHIEK. [Ipoknanka
Li€1 KPUBOI MOB’sA3aHa 3 MEBHUMU TpyqHOLaMu. ToMy, mepil HDK HNPUCTYNATH A0 PO3PAXYHKY
IJIaBaHHS 110 OPTOIPOMIi, HEOOX1THO 3’SICYBaTH AOLUIBHICTD 1 MOKJIUBICTh TAKOTO TJIABAHHS.
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Pucynoxk 1 — Jlokcoapomist Ta OpTOAPOMIs Ha KapTi MEPKATOPCHKOT
npoexkii (ITiBHiyHa niBkys) [3]

JIoUUIBHICTD TUIABAHHS MO y31 BEJIMKOTO KoJia (OpTOAPOMIi) BU3HAYAETHCS NOPIBHAHHSIM

PI3HUILI JOBXKHUH JIOKCOApoMii (S;) Ta opropomii (Sepr) 32 HOpMYIIOLO:
AS =S, — Sopr

Po3paxyHok noBxkuHHM opTOoapoMii. BUKOHYETHCS 3 BUKOPUCTAHHSIM OCHOBHUX TEOPEM
chepudHOi TPUTOHOMETPII 32 POPMYIIOI0:

COS S, = SIN Q1 X Sing, + cos @, X cos @y X cosAd

[Ipu BUKOHAHHI pO3paxyHKY CJiJl 3HaYEHHs] WIUPOT OpaTu 3 NOTPIOHUMHU 3HAKAMH — JUIS
MIBHIYHUX LIUPOT 3HAK IUIIOC, JJIS MIBACHHUX WIMPOT 3HaK MiHyc. OTpumaHe B rpajycax Ta
4aCTKax rpajayca 3Hau4eHHs Sopr IEPEBOJMMO B KyTOBI XBHJIMHU — MOPCBKI MUIL.

Crniocobu noOynosu oproapomii (JIBK) Ha kapTi mepkaropchkoi mpoekiiii. MokJIuBICTh
IUIaBaHHS MO Jy31 BEIUKOIO KOJa BU3HAYAETHCS B 3aJI€KHOCTI Bl PO3TAlllyBaHHS il TpaeKTOpii
II0JI0 HaBIraliifHUX HeOe3NeK Ta IHIIUX 00’€KTIB, 10 BIUIMBAIOTh Ha BUOIp HUIIXY cyaHa. s
uporo JIBK cinin HaHecTH Ha reHepaibHy KapTy peicy 1 IepeKOHaTHUCs, 10 IIISX 10 OPTOAPOMIi
MPOKIJIAJICHUH B CIPUATIMBUX HaBIraliiiHO — rigporpadiyHux i ripoMeTeopoIOTTYHUX 30HaX [2,
C. 33].

[Tpu nnaBanHi o optronpomii (JABK) 1i TpaexTopito 3aMiHIOIOTH XOpJamMHu — Bipi3KaMu
sokcoipoMii. [TpoMikHI TOUKH 3a3BUYail BUOMPAIOTHCA HAa MEpHIlaHaX, TOBrOTH SKUX KpaTHi 10
rpagycam [2, C. 33].

IchytoTe HacTynHi cnoco6u noOynoBU XOpA — JIOKCOAPOMIi JUIsl IUIaBaHHS IO Jy3i
BEJIMKOI0 KOJIa:

- 3a JIONIOMOTOI0 OPTOJPOMIYHUX TMOTPABOK;

- 3a OTIOMOTOI0 KapT THOMOHIYHOT IPOEKIIii;

- 3a IOTIOMOTOIO CIeliaIbHOT HOMOTpamu;

- 13 3aCTOCYBaHHAM 3ac00iB 00YHMCIIIOBAILHOT TEXHIKU.

BukopucranHsi opTOAPOMIYHHMX MONPABOK. Y MPAKTULl CYAHOBOJIHHS MPH poOOTi 3
OpPTOJIPOMIEI0 1 JIOKCOJIPOMIEID BHMHHMKAE HEOOXIAHICTh MEPEXOJUTH Bl OPTOIPOMIYHUX
HaIpsIMKIB JI0 JIOKCOAPOMIYHUX 1 HaBmaku. i LbOrOo BHUKOPUCTOBYIOTHCS OPTOAPOMIYHI
MOIPaBKH.

Croci6 nmotpebye 6araTo yacy Ta BUKOPHCTaHHS JOMOMDKHOI JiTeparypu. B nanuii yac
el crnocid 3actapiB 1 HE 3aCTOCOBYETHCS 4epe3 BIICYTHICTh NOTPIOHMX TaONIMIb B Cy4yacCHHUX
MOCIOHUKAX.
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Buxkopucranns kapT rHOMOHIYHOI mpoekuii. /[yra Benukoro xosia 300pakyeThCcsi Ha
KapTax THOMOHIYHOI mpoekuii mpsimoro jiHiero. lle mo3Bosisie, 3’€HaBIIM NPSAMOIO JIIHIEIO
IYHKTH BIIXOMY 1 MPUXOJYy, IEPEKOHAETHCS, 10 MPOKIIAJEHa OPTOAPOMIS IPOXOIUTH OCTOPOHD
Bix HeOesmek. Jlanmi ciij 1Mo BUMIPSHUM 3 KapTH KOOpAWMHATaM OKPEMHX TOYOK OPTOJIPOMIi
MIEPEHECTHU JIYTy BEJIMKOTO Koja y BUIJISAA1 BIAPI3KIB JIOKCOAPOMIT HA MEPKATOPChKY I'€HEpPaIbHY
kapty [2, C. 33].

[Ipu npakTHYHOMY 3aCTOCYBaHH1 HEOOXIHO:

— Ha KapTi B THOMOHIYHIN MPOEKIIi 3’€HATH MOYAaTKOBY 1 KIHIIEBY TOYKU MEPEXOy
MPSIMOIO JIHIEIO;

—  SIK IPOMDKHI B35ITH TOUKH MEPETUHY LI€T JiHIT 3 MepuIlaHaMH, TOBIOTH SIKUX KpaTHI
10 rpanycawm;

—  BHUMIPATU KOOPAMHATH MPOMDKHUX TOUOK, IIEPEHECTU iX Ha MEpPKATOPCHKY KapTy 1
3’€IHaTU NPSIMUMHU BiIpi3KaMH JIOKCOAPOMIYHUX KYpCiB.

Lle#t cnocid morpebye Oarato yacy, BUKOPHCTAHHS JOJAaTKOBUX MarepiajiB, ajie €
JOCTaTHRO HAOYHHUM, II03BOJISIE IEPEBIPUTH pEHC Ha HAasBHICTh HaBIrallifHUX HeOe3Mex.
BuxopucToByeThcsl Ha Cylax HE OCHAIIEHMX €JIEKTPOHHUMHU KapTorpa(piuHUMHU HaBiramidHo-
iHpopMmauiiinumu cucremamu (EKHIC), abo B sikocTi jogaTkoBoro marepiany.

Buxopucranns cneniajnbHoi Homorpamu. Homorpama npencrasiisie co000 CIMEHCTBO
MepeciyHuX eminciB 1 rimepboa. 3a J0MOMOTOK HOMOTPAaMHM BH3HAYAETHCS IMOYATKOBHM
HaAIpsIMOK JIyTH BEJIMKOTO KOJia, a MOTIM PO3PaxyHOK BEIEThCS Yepe3 OPTOAPOMIUHI MOIPABKH.
Croci0 3actapiB Ta 3aCTOCOBYEThCS piako. [lopsmok poOoTH 3 HOMOTrpaMu BKa3yeThCs B ii OMHUCI.

Buxopucranns o0uucaoBaiabHOi TexHiku. Ha nanuit yac Bci poOOTH 3 HaHECEHHS
JYT'Y BEJIMKOTO KOJIa HA MOPCHKY HaBIraliiiHy KapTy B MEpKAaTOPCHKI MpOeKIilii BUKOHYIOThCS 32
J0TIOMOrot0 cyyacHoi obuucimtoBainbHOi TexHiku. CydacHi EKHIC B aBTOMaTMuHOMY pexuMi
3MIACHIOIOTh TIepe0yIlyBaHHS MapUIPYTy 3 JIOKCOJIPOMIYHOTO B OPTOAPOMIYHUN Ta HaBIIAKH.
Takoxk, 3a HEOOX1HICTIO, MMOKa3ylOTh IEpeBaru TOTO YW IHIIOrO BapiaHTy, HeOe3Ne4yHl 30HH,
3aTpaTH NajivBa Ta eKOHOMIuH1 3aomapkeHHs. SAkmo x EKHIC BincyTHi, € tocuth npukiiagHux
IporpaM, 0 J03BOJIAIOTH BUPIIIUTH Ta MOJIETIIUTH IO 3ajady. Po3paxyHKu mpoBOIATHCA 3
BUKOPHUCTAHHIM QopMyn cheprudHOi TPUTOHOMETPII.

CyuacHi GPS (Global Position System) npuiiMaui Ta pagapu TakoXX MarOTh (YHKIIIO
IUIaHYBaHHS Ta MOHITOPUHTY IE€peXoAay, aje 4Yepe3 BIACYTHICTh HAOYHOCTI Ta IEpeBIpKU
HasIBHOCTI HaBIraliiHUX HEOE3EK BUKOPUCTOBYIOTHCS JIUIIEe y KOMOIHAIIT a00 J0JaTKOBO.

MopnepHi3oBaHi HaBiramiiHi npuiaaad BHUKOPUCTOBYIOTH  CII€LiajbHI  IPOrpaMu
IUTaHYBaHHS [IEPEX0/ly C YpaxXyBaHHSAM TiAPOMETEOpOJIoruHUX GakTopis, Harpukiaa BVS ( Bon
Voyage System), 1110 103BOJISIIOTH TaK CaMO TUTAHYBAaTH perc, a00 3aMOBJISITH BXKE TOTOBUI Yepe3
BHYTPILIHIO CHUCTEMY, B SKOMY BpaxOBYIOTbCSI TPHUBAIICTh IEPEXOAY Ta METEOPOJIOTIYHO-
HaBiramiiHa o0CTaHOBKa.

BucnoBkn. CyyacHa MopchKa IHAyCTpis, HOTpedye BiJ CYJHOBOJIIB CKJIaJHOT
KOMILJIEKCHOI MATOTOBKM, IEBHOTO piBHS KoMrieTeHlli. Ha nanomy erami MojaepHi3anii cyaoBoi
mpaimi HaBiraliiHUN MOMIYHMK KaliTaHa I[OBHHEH IMOCTIMHO NiJABUINYBAaTH CBil piBEHb
TEOPETUYHUX Ta NPAKTUYHUX 3HAHb, 1100 Oyru 3aTpeOyBaHMM (QaxiBLEM Ha PUHKY Ipalli.
Buxopucranus KpuTUYHOTO, IHHOBAIIMHOTO, & HE MIA0JIOHHOTO MUCJICHHS J03BOJISIE 3HAXOAUTH
pIIIEHHS CKJIAAHUX NpodeciiiHuX 3a1ad.

KoMmOinamiss MeToniB MilaHyBaHHS NEPEXoay € caMe MPOQECiHHOI SKICTIO KOXKHOTO
CyIHOBOJIS, 00 mToO€aHye B CcO0l HAOYHICTh Ta €(EeKTUBHICTh, pPE3yJIbTAaTHBHICTb Ta
€KOHOMIYHICTb.

[Toennanus rpadiyHUX Ta aHATITUYHUX METOJIB J1a€ 3MOTY IIJBUIIUTH PIBEHb OE3IEKH,
3MEHILIUTH E€KOHOMIYHI BHUTpaTH 3 OOKYy CYIHOBJACHHUKIB Ta (paxTyBaJbHUKIB, 3MEHIIUTU
TPUBAIICTh peiicy Ta BUKUAU B aTMocdepy BianpanpoBaHux raszis CEY.

[InanyBanHs, moOymoBa Ta peanizailis NEpexoAy € KOMIUIEKCHOIO poOOTOI0 yCiel
HaBiramiiiHoi komanu. Ilpu ckianaHHi IUIaHy NEepexoly MOBUHHI BpaxOBYBAaTHCS SIK (DaKTOpH,
MIOB’sI3aH1 3 CYZIHOM, TakK 1 BC1 30BHIIIHI (aKTOpH, SIKI MOXHA BpaxyBaTu 3a3faieriab. Kommiekce
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HaBIraliifHUX cucTeM Ta MpodeciiHuX HABUKIB IITypMaHa Jla€ 3MOTY MaKCUMI3yBaTH NepeBaru
Ta MIHIMI3yBaTH HEAOJIKM JUIsl BUKOHAHHSA 3ajadl 10 MEPEBE3CHHI0 BAHTAaXy B LUIOCTI H
CXOPOHHOCTI B1Jl HOPTY BANIPABJICHHS B IOPT OTPUMAaHHS B MPONHUCAHI KOHTPAKTOM TEPMIHHU.
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PETA3H®IKAIITHI TEPMIHAJIM TA IUTABYYI YCTAHOBKH
3PIIKEHOTO ITIPUPOJTHOTO TA3Y (LNG, FSRU)
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iHbpacmpykmypu ma mexHon02it

IlocTtanoBka mpoOJjieMH. AKTYadbHICTh TEMH IOJIATA€ Y 3pOCTAHHI CBITOBOI TOPIiBIi
3III" ta copusTauBi eKoOHOMIYH1 3MiHM Ha puHKY 3III" Taki, K 3HMXKEHHS COOIBAPTOCTI LILOTO
BU/Jly €HEProHOCIs, MABUIIEHHS KOHKypeHTocnpoMoxkHOCTI 31" B mopiBHSIHHI 3 MaricTpajJbHUM
razoM, a TOJIOBHE MOOUIBHICTh ITOCTABOK, MOMIIMBICTh JOBEJICHHS Ba)XKOJIOCTYITHOI B
reorpayHOMY BIJHOILIEHHI CHPOBUHHU JI0 IEPCIIEKTUBHUX PUHKIB 30yTY BOJHUM TPAHCIIOPTOM.

OcHoBHi Martepianu gociaimzkenHsi. [l BignmpaBKu, OTpUMaHHS Ta perasudikaii
3pIPKEHOT0 TMPUPOJHOrO Tra3y Ha BOJHMX LUISIXaX, 3aCTOCOBYIOTH CIELiajbHY HOPTOBY
cropyay — perazudikariiuuii Tepminan 3pimkenoro npupoanoro rasy (Liquefied Natural Gas).
Perazudikauis npupoaHoro rasy siisie co6oro npoiuec nepersopenss 317 3 pinkoro crany B
ra3onoi0HUM, MICIIA YOTo BIH CTA€ MPUIATHUM JUIS Oadl 0 TpyOOIpoBoIax.

VY ckiax OCHOBHOTO TeXHOJIOTTYHOTo oOsiagHaHHs LNG TepMiHany BXOAWUTh: IPUYAIH 3
HaJUBHUMHM €CTakaJaMd 1 PO3BAHTAXYBAJIBHUMH pyKaBaMH, 130TE€PMIUHI pe3epByapu
30epiraHHsi; IMMOMHHI HACOCH HU3bKOIO THCKY pe3epByapiB; OOJaJHAHHS 3 YIPaBIIHHSA
MIOTOKaMM BIANAPHOTO Tra3y; KOMIPECOPU 1 PEKOHJIEHCATOPH; HACOCH BHCOKOIO THCKY, IO
HarHitaroth 3I1I" B Bunapuuku; BunapHuku (perazudikarop) 311I"; By30a komepLiiiHOro 00Ky 1
BY30J1 0JIOpHU3AIIii.

VY cxnan idpactpykrypu LNG TepMiHamy BXOIUTh: €HEPreTUYHa YCTaHOBKA; (DaKeapbHa
1 IpeHa)kHa CUCTeMa; CUCTeMHM 3a0e3NedeHHs Oe3NeKu eKCIUTyaTallii; yCTaHOBKM BUPOOHMIITBA
TEXHIYHOTO TOBITPSI; TEHEPATOPH a30TYy.

Cyrb LNG TepMminany nosifrae y texHosorii tpancnopryBanns 31117 3a Takoro cxeMoro:
ra3 OUMIIAETHCA LUISIXOM BUAAJIEHHS OyIb-SKMX KOHJEHCATIB, TAKUX SIK BOJA, Macia, Opyny, a
TaKOXX 1IHINI Ta3W, Takl SK MIOKCHJ BYIJICII0 Ta CIPKOBOJACHb 3 pTyThlo. lloTiM Tra3
OXOJIOJKYEThCS 10 Ti€l cranii, Moku BiH He po3pimkyerbes. [licna uporo 31N 36epiraeTbes B

Peaepayap ana
xpaexus GO

Pucynok 1 — Cxema npouecy tpancniopryBanss 31" na cynno va LNG Tepminani

B mipy nHeoOxigHocti 3III" nepeBoauThcss B razonoionuii crad. IleperBopenHst B ras
BIIOYBaeTbCS B CHUCTEMI BUIIAPOBYBAHHA 3a JIONOMOrolo HarpiBaHHs. [limirpiB Mosxe
3MIACHIOBATUCS TPSIMUM 1 HENPSIMUM CTHOCOOOM. Y BHIIAJIKy MPSMOTO CIOCOOY Ta3 OTPUMYE
Tero Oe3nocepeHb0 BiJ] IapsAdyoro TEIUIOHOCIA, Y BHUIIAAKY HENPSMOro crnoco0y — Terio
HAJXOJUTh JI0 ra3zy yepe3 MPOMDKHMM TEIJIOHOCIHM, 110 OOIrpiBa€EThCs rapsiiuM TEIUIOHOCIEM.
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Haii6inpin yacto B SIKOCTI Trapsidoro TEIJIOHOCII BHKOPHUCTOBYETHCSI MOpPCbKa BOJA, SIK
MIPOMBKHOTO TETUIOHOCISI — riponas [1].

Jlis 3a70BOJIEHHSI NONUTY Ha MPUPOJHUN ra3 Ha HEBEIUKUX pPHUHKaX abo B SKOCTI
THMYacOBOI'O PIIIEHHS /0 TUX Tip, MOKU He Oyje moOynoBaHUN Ha3eMHHUM peraszudikamiiHuii
tepMmiHai BUkopuctoByeTbest FSRU — mnaByui perazudikaiiini ycranosku (Floating storage and
regasification unit), sKi BUKOPUCTOBYIOThCS, SIK CTalllOHapHI OO ’eKTH perasudikamii 1
30epiraHHs, siKi CTOSTh Ha peril abo OuTst mpuyaiy 13’ €aHaH1 Ta30MIPOBOJIOM 3 OEPETOM.

VY nopiBusHHI 3 Ha3eMHUMHU LNG Tepminanamu FSRU mae psig nepesar:

—  OUIbII HU3bKA BaPTICTh;

—  TepMiH OyaiBHUITBA O61u3bKo 1-3 pokiB. (s HazeMHOro TepMmiHaiy 4-6 pokiB);

— wMeHma mwioma FSRU 1 mMopceke po3MmilleHHsS MIHIMI3Y€ BIUIMB Ha HaBKOJIMIIHE
CepeloBUILIE.

Cyrp FSRU nonsrae y texnosorii TpancnopryBanss 3III°, mo naaxomuts Ha FSRU,
MIPOXOJIUTh Yepe3 BCTAaHOBIEHY Ha Horo OopTy perasu@ikamiifHOro cucremy, a IOTIM, B
ra3zonoAi0HOMY BUTJIAII MOJIAETHCS Ha Oeper yepe3 rHydKi TpyoonpoBoau. € 1 3BOPOTHA CXeMa,
KOJIM IPUPOJHUN ra3 HAaIXOAMTh Ha YCTAaHOBKY 31 3pIIKEHHS ra3y, MOTIM HAKOIHUYYEThCS B
FSRU 1 1m0 rHyYKHX NUTaHTax 3aKavqyeThCcsl B TAHKEPH — ra30Bo3u (puc. 2) [2].

: =
LN FSRuU

Pucynok 2 — Cxema npouecy Tpancnopryanss 3[1I" na FSRU

Axmo po3rsigatu cyaHa, mo nepeBo3saTh I, To 3acTOCOBYIOTHCS TP OCHOBHI BUIU
BAHT@XHUX TaHKIB, — wUe chepuunuid Tun Ttanka MOSS, memOpaHHMII THI CHCTEMHU
GazTransport Ne 96, memOpanuuii Tank cucremu Technigaz Mark III. Po3pobneno 1
BNPOBAKYyeThes cuctema CS-1, sika € KoMOIHAITI€I0 BUIE3a3HAYCHIX MEMOPaHHUX CHCTEM.

30KpemMa, KOHCTPYKTUBHI OCOOJIMBOCTI JI03BOJISIIOTH 3/IMCHIOBATH MMOBHE 3aBAaHTAXEHHS
ab0 pO3BaHT@KEHHSA BEIUKOro Ta3oBo3a 3a 12-18 roaun. Banrtax 3akauyerbcs B
TEPMOI30JIbOBaHI PE3EPBYapH, y SAKUX TMOJBIMHHWI ImIap 130JII0li 1 J0JaTKOBa KariTaJbHA
000JIOHKa JJIi HEAONYLIEHHS BUTOKY B pa3l IONIKOJKEHHS OCHOBHOTO Koprycy. B
KOHCTPYKLISIX CYAEH 3aCTOCOBYIOThCS creliayibHi MaTepianu — ue IuBap (36 % Hikenb-3aiizo
CIUIaB), ayCTEHITHA HEp)KaBitoua cTaib, 9 % HiKeneBa CTajb, CIUIaBU aIOMIHIIO, Taki sk 5083
cruiaB. Bei 11 Marepianu 30epiratoTb CBOi XapaKTEpUCTHKHU MPU HU3bKUX, -162°C Temmneparypax
[3].

3a JOMOMOTOI0 aBTOMATHU30BaHINA CHCTEMI1 YIPAaBIIHHSA Ta KOHTPOJIO MPOTSTOM BCHOTO
qacy BEIEThCS MOCTIMHE CIIOCTEPEKEHHSI 3a BaHTa)XeM 3 (pIKcalli€el0 Horo temreparypu 1 TUCKY
LIOTOJIMHYU, TaKOX 3 (hiKcalll€l0 TUCKY IHEPTHOIO rasy B Mik Oap’epHomy mpocropi. Illonoou
BU3HAYAETHCS PIBEHb PIIMHU B TaHKax. be3nepepBHO MIATPUMYETHCS TEXHOJIOTTYHHM PEXUM
MepEeBE3EHHs, SKUM JI03BOJIAE€ 3amoOiraTd BTpaTaM BaHTAXy Bl BHUIAPOBYBAHHA 1 HOro
nmojiMepu3aiiio. BiamoBimHO [0 TEXHOJIOTIYHOTO PEXHUMY CKpaIUIGHWH Ta3 IMOBHHEH
3HAXOJIUTHUCS B 3aJJaHUX MeXaxX TeMIepaTypu 1 TUCKY [4].

VYrpaBniHHSA KiIanaHaMH, HAcoCaMH, KOMIIPECOpamMu 3IIMCHIOETHCA 3a JOTIOMOTOO
KOMIT' FOTepHUX TepMiHaiiB. CynHO oOnajHaHe IEHTPATI30BaHOI CHCTEMOIO aBToOMaThukH. Hax
KOHCOJUTIO PO3TAlllOBaHI MOHITOPU CcHUCTeMH Bimeoorysamy. [laHenbp KOHTpoOdO 3a poOOTOXO
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BAHT@XHUX HACOCIB BHU3HAa4ya€ THUCK IIICJIsS HAcocy, poOOuYMi CTpyM MPUBOIHOIO BUTYHA.
VYcrarkyBaHHs 32 KOHTPOJIEM TeMIIepaTyp BTOPUHHOTO Oap’epy 1 BHYTPIUIHBOTO KOPIIYCY
pO3TallloBaHl B IIOCT1 YIPaBIIHHS BaHTQXHUMH OIEpaliiMU 1 INOJAETbCS CUTHAI Yy pasi
MOPYILEHHS 130J1s11T a00 MPOTIKAaHHS NEPBUHHOIO 130JIsALIIHOTO O6ap’epy. [laTunku BCTaHOBIIEHI
Yy BTOPUHHOMY MPOCTOPI 1 Y37I0BK BHYTPIIIHBOTO KOPITYCY B KOXKHOMY BaHTaXXHOMY TaHKY [5].

BucnoBku. YV naniii po0oTi poOUTbCS aKLEHT Ha TPAHCIOPTYBAaHHS razy BOJHUMHU
HuIgXamu, ekcruryarauiro tepminaiiB 1 3I1I-TankepiB. ['a3 € cTpaTeriyHO Ba)KJIMBUM PECYpPCOM
JUIS KpaiHu. 3 KOKHUM POKOM, HOB1 1HOBaLlli TEXHOJOTIH 1 METO/IB ONTUMI3alli TPAaHCIOPTHUX
MPOLECIB MPH TPAHCIOPTYBaHHI razy 3aiiMae JiAMpYIO4Yl Mo3ulii B cdepi JOTICTUKU 1 €
BAYKJIMBUM MOKa3HUKOM JUIsl KpaiHu. B xoni 1iei po6otu po3risnyti HazemHuil LNG TepMinan 1
mwiaByunit FSRU. Po3risinyTi cuctemMu eramniB TpaHCIIOPTYBaHHS Tasy, 3 SIKUX MOXHa BUJIUIUTU
Kpalquid BapiaHT 3 TOYKH 30py €KOJIOrii, ()iHaHCIB, MEHIIOI IUIOMII 3aHSATOCTI TEPUTOPIi 1
IMIBUJIKOCT1 BBEACHHS B ekcruryartarlito. [{lum ontumansaum BapiantoM € FSRU — 1e naiikpaie
pIIEHHS 3a BUILIEBUKIAACHUMU KpUTepisiMU. Takodk, CliJ BUAUIMTH, JB1 JTOAATKOBI MepeBaru
uporo Bapianrty. Ilepima e — MaHeBpEHICTh 1 MOOUIbHICTh (MOXJIMBICTh BCTAHOBUTHU Ha peiini
Ou1s Oepera, abo 10 crewiaIbHOrO MpuYany B MopTy). [pyra ne — OuibIl €KOHOMHMM HUISIX
BBEJICHHS B €KCIUTyaTtauito, skuil no3Bossie operayBatu FSRU. IlpoBoasuu anani3z pusnky 311
OCTaHHI KUIbKa pPOKIB Oyno 3adikcoBaHo 3poctaHHs FSRU, sk mnpoBigHOro pimieHHs Ais
npoekti imnopty 3III'. 3 yotuprox kpaiH, siki mouyanu imnoptysaru 3I1I" B 2015 poi, Tpu 3
nux — Iakucran, Mopnanis i €runer — Bupimman 3po6uty ue 3 Bukopucranuam FSRU, a He
oyayBatu LNG TepiHan. AHalOriYyHUM YMHOM 3 IT’SITU KpaiH, sKi nmovanu imnoptysatu 3III" B
2016 poui, Tpu BritouyatoTb FSRU, nBa 3 SIKMX pO3rOpHYTI B paMKax IHTETPOBAaHUX MPOEKTIB
3III' na Smaiiui 1 B Innonesii. Bukopucranns, Tta axtyanbHicth FSRU, crae 3aranpHoro
cTparerieto Ha 6ararbox HoBUX puHKax 3I1I". Takox posrasuyti 31T -Tankepu. B xoxai po3rasay
iX KOHCTPYKUIMHUX O0COOJMBOCTEH 1 CUCTEM aBTOMAaTH3allli BUBHAYEH1 CUJIbHI CTOPOHU O€3MeKH
Ta KOHTposto npu TpaHcnopryBanHi 3III', ski mocTifHO MOTPeOyIOTh BIOCKOHANEHHS, 00
3aBXK/IM € HeOe3IeKa MPU TPAaHCHOPTYBAaHHI TAKOTO CHELU(PIUHOTO BAHTAXKY.
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CUCTEMbI UHOOPMAIINU 110 BE3OITACHOCTHA
CYJOBOXIEHUSA HA MOPE

Keno B. H., Haoeoockuii A. B.
Xepconckan zocyoapcmeenHnas MopcKas aKkaoemus
Hayunwiii pyxosooumenv — Kmyp B. H., cmapwuii npenooasamenv Xepcouckoti
20Cy0apcmeeHHol MOPCKOU akademuu

Beenenue. IIpobnema obecrieuenuss 6€30MaCHOCTH CYIOXOJACTBA SIBJISCTCS OJHOU W3
BAKHEHIIMX HA MOPCKOM TPAHCIOPTE, TaK KaK OT €€ YCIIELIHOTO PEIIEHHs 3aBUCUT OXpaHa
KU3HU U 3/I0pPOBbsSI YICHOB SKUIIAXKEH CYJIOB U MaCCa)KUPOB, COXPAHHOCTh CAMHUX TPAHCIIOPTHBIX
CPEICTB W TIEPEeBO3MMBIX Ha HHUX TIpy30B. OTa Mpobiema JaBHO NpPEeBpaTHIACh U3
Y3KOHAIMOHAJIBHOW B MEXAYHAapOIHYI0. MHOIOUMCIEHHBIE aBapuu B BOJaX MHpPOBOro okeaHa
MIPUHOCAT YEJIOBEYECTBY OIPOMHbBIE NMOTEPHU, KaK JIOACKUE, TaK U MaTepuaibHble, OCOOCHHO MPU
aBapusIX KPYIHBIX MacCaxXupckux cynoB («TurtaHuk» napom «ICTOHUA») U HEPTSHBIX TAHKEPOB
(«bepre Uctpay, «Toppu Kanbony», «AMoko Kamguc» u ap.)

OcHoBHasi yacThb. Pa3BuTHe HayKu U TEXHUKHU, YBEJIUYEHHE PA3MEPOB MOPCKUX CYNIOB,
MOBBIIIEHUE MHTEHCUBHOCTU CYAOXOJICTBA — 3TH U Jipyrue (akTopbl Bce 0ojiee HACTOATEIbHO
TpeOyIOT TMOBBIIICHHOTO K ce0¢ BHUMAHHUS CO CTOPOHBI MEXKIYHApOJHOTO COOOIIECTBA.
VYcioBHOM TOUKOW Havajna mpoiiecca (OPMUPOBAHUS MEXKIYHAPOJAHO-IIPABOBOM CHUCTEMBI
obOecnieueHus: 0€30MaCHOCTH MOPEIUIABaHUS MPUHATO cUUTaTh JIOHIOHCKYIO MEKIyHapOIHYIO
KoH(pepeHnuto, Ha kotopoil 20 stHBaps 1914 r. Opuia npunaTra MexyHapoHas KOHBEHLUS IO
OXpaHE 4eJOoBeYeCKOW XKM3HM Ha Mope. Ee mpuHsaTHe, Kak HM3BECTHO, ObLIO OOYCIOBJIEHO, B
MEePBYIO OYepelb, KaTacTpodol ¢ maccaxupckum cyaHoM «Tutanuky», yHecmend 1489 xuzHeE.
Xots KoHBeHIMs B CHly Tak M HE BCTYIMWJIA, OHA MOKa3aja MyTh, [0 KOTOPOMY CJIEeAYyeT HATU
s (GOpMUPOBAaHUS U Pa3BUTUS MEXKJAYHAPOJHO-IPABOBBIX CPEJICTB IO OOECHEUEHUIO
6e3omacHocTu MoperutaBanus. Ha mocnenyromux koHpepenumsx 1929, 1948, 1960 u 1974 rr.
ObUTM IPUHSATHI MEXIYHApOIHbIEC COIJIAIICHMs], HalpaBieHHbIe Ha oOecnieueHrne 0e30MacHOCTH
MOpEIUIaBaHUs ¢ YYE€TOM JIOCTHUTHYTOrO0 HaydHO-TeXxHum4eckoro mporpecca. Ct. 10 KonBeHmum
00 oTkpbIToM Mope 1958 r. ycraHaBiIuMBaeT, UyTO KaKJ0€ rOCyAapCTBO 00s3aHO NPUHUMATH
HEoOXoIuMble Mephl JUlsl oOecrieyeHus: OE30MaCHOCTH B MOpE CYJOB, IIABAIOLIUX IOJ €ro
¢arom, B 4aCTHOCTH B TOM, YTO KacaeTcsl MOJb30BaHUS CUTHAJIAMH, MOJJIEPKAHUS CBSI3U U
MPENYNPEXAECHUS CTOJIKHOBEHHUS, KOHCTPYKIIMHM U OCHAIICHUS CY/OB.

Ha xondepennuu 1988 r. no I'mobanbHoit MOpcKoii cucteMe CBsI3U MU OEICTBUU U AJIS
obecneuenus 0ezonacHoctu (I'MCCB) atu pyHKIMM BO3IOKUINCEH HA CAyXk0y HHMOpMALMK 11O
0€30MMacHOCTH Ha MOpE, KOTOpast SIBJIIETCS MEXIYHAPOHO - KOOPAUHUPYEMOM paluOCeThIO AJIst
nepeAad, coAepKamux HHPOPMANHIO, HEOOXOAUMYIO JUIsi O€30MacCHOCTH MOpEIUIaBaHUS |
BKJIIOYAIOLIYIO:

—  HaBUTAI[MOHHBIE MPEAYIPEKACHUS;

—  METEOPOJIOTHYECKYIO HH(POPMAIIHIO;

—  CHUTHAJIbl TPEBOTHU IIPU MTOUCKE U CIIaCaHUU.

WNudopmanus no HaBUTallMOHHBIM MPEAYNPEXKACHUSIM 00ECIeUnBAETCS B COOTBETCTBUU
CO CTaHJapTaMy, OpraHuzanuel u mnpouenypamu BcecemupHO cimyxObl HaBUTAIIMOHHBIX
npenynpexaenuit (BCHII) Ha ocHoOBe (GyHKIIMOHAJILHOTO pPYKOBOACTBA MeXIyHapOoIHOM
ruaporpaguueckoir opranmuszanueit (MI'O) uepes ee Komwmccuio 1o pacnpocTpaHEHHUIO
HABUTAI[MOHHBIX IIPEIYPEKICHUH.

Meteoposiornyeckasi MHQOpMalus oOecreunBaeTcsi B COOTBETCTBUM C TEXHHUUYECKUMU
MpaBWJIaMU U peKOMeHIanusmMu BeemupHoit meteoposioruueckoii opranuzanuu (BMO).

CurHanbl TpeBOrd Hpu OEICTBUM  00ECNEUMBAIOTCS  Pa3jIMYHBIMH  BJIACTSIMH,
OTBETCTBEHHbIMH 32 KOOPJIMHAIMIO IIOMCKOBO-CIAcaTelIbHBIX OIEpaluii Ha Mope, B
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COOTBETCTBUU CO CTAHJAPTAMU M IPOLIEAYPAMH, YCTAHOBICHHBIMH MeEXIyHApOIHON MOPCKON
opranuzarueit (MIMO).

Otoi cimyk00i mpexycMOTpeHo aeneHne MupoBoro okeana Ha 21 reorpaduueckuii
paitfon (puc. 1). 3a KaxIpIM pallOHOM 3aKperyieH KOOpAUHATOp — CTpaHa, OCYIIECTBIISAIONIAs
cbop, aHaNM3 U Iepeladyy paJuOHABUTALMOHHOW MHGOpManuu MO0 JaHHOMY pailloHy B BUJE
npenynpexaenuil (Admiralty List of Radio Signals, Vol.3; ITU, List of Radiodetermination and
Special Service Stations, List VI, Section 10, 11). Uadopmarus nepegaetcs He MeHee 2-X pa3 B
CYTKH Ha aHTJIMMCKOM M HAIlMOHAJIBHOM si3bIKax [ 1].
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Pucynox 1 — Paiionst NAVAREA

HaBuranuonsble npeaynpexIeHus] UMEIOT CBOKO CKBO3HYIO HyMEPAIUIO B TEYEHHE BCETO
KaJleHIapHoro roja, HadnHas ¢ Homepa 0001 wa 00.00 yacoB BceMHpHOTro KOOpAMHUPOBAHHOIO
Bpemenu (UTC) 01 suBaps.

Jia nepenaun umHdopManuu 1o OG€30MacCHOCTH Ha MOpE HCIOJIB3YIOTCS CIEIYIOIIHE
cucTeMHI [2]:

1) Mexnaynapognas cucrema HABTEKC, oOecnieunBaromas mnepemadyy ©
aBTOMAaTUYeCKui npueM HuHGPOpMalKMUu C [OMOIIBI0 Y3KOIOJOCHONH OyKBOIedaTaroumen
Tenerpapuu ¢ MoMeXoycToNuMBBIM KoAupoBaHueM Ha yactote 518 kl'm. Kpome Toro, moryr
HCII0JIb30BaThCsl HALlMOHAJIbHBIE CIIy>KObl HaBTekc, ocyliecTBisioNMe Nepesayd Ha 4acToTax
490 xI'u u 4209,5 x['u. [puemnuku cinyx6s1 HABTEKC, ycranaBiuBaemble Ha Bcex cyaax
BojousMenienneM Oosnee 300 per. T HE3aBHCHMMO OT paiiOHa IUIaBaHWS, MPEAHA3HAYEHBI IS
aBTOMAaTHUYECKOTO KPyriiocyTouHoro npuemMa ¢ 6eperobix craninmiit HABTEKC naBuranmonusx
1 METEOPOJIOTUUECKHX W3BEIICHUH, MPEayNpexACHUN, COOOMICHUI MO TMOWCKY U CIIACAHUIO U
cpounoit mHpopmanuu [1]. Tlepemaua cooOIICHHUI BBITIOJHICTCS HA AHTIUHCKOM S3bIKE HaA
MexayHapoaHoi yactore 518 kI va mampHOCTH 10 300 MIUIb, a Takke Ha HAITMOHAIBHBIX
sA3plKaX Ha peruoHanbHOM wactore 490 kl'n. s ynydmieHuss nepegaud HHPOpMaLUU
HABTEKC B skBaTopuanbHOil 30He mpeaycMoTpeHa vactora 4209,5 xl'u. IlepenaBaembie
COOOILEHNs KaXJ0M cTaHUMed OOHOBIAIOTCS Kaxable 4 4. beperoBble CTaHLUU CITYXKObI
HABTEKC paboTatot nmornepeMeHHO, ITO3TOMY CPOYHBIE COOOIICHUS MTeYaTaroTCs.

2) Cuctema KB VYBIIY - cuctema nepenaun WHGOpMALMKA C TIOMOIIBIO Y3KOMOJIOCHOU
OykBorieuyaTaroliei tenerpaduu ¢ MOMeX0yCTONYMBBIM KOJMPOBAHUEM B JMANa30HE KOPOTKHUX
BOJIH Ha yacToTax 4210; 6314; 8416,5; 12579; 16806.5; 19680,5; 22376 n 26100,5 x['11. [lanHas
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CUCTEM O0OecleynBaeT peXKUMM aBTOMATUYECKOTO IMpHEMa, HO JIOMYCKAaeT PYUYHYK HACTPOMKY
MIpUEMHUKA JJIs IpUeMa.

K coxanenuro, ectb psa HemoctaTkoB npu npumeHennn KB pamumocBszu. I'maBHBIM siBhsieTcs
HaICKHOCTh CBA3H, B KB JAuarra3oHe HE MOXKET OBITh rapaHTHpoOBaHa HaJCKHasA CBA3b Ha OONBIIOM
paccrosHuu (6omnee 50 xuiaomerpoB). Cama BO3MOYKHOCTH CBSI3aThCS B OOJIBIION CTEIEHH 3aBUCHUT OT
BpEMCHU CYTOK, IIOIOAHBIX YCJIOBUH, MOHIIHOCTHU MW B3aMMHOI'O pPacCIOJOXKCHHUA MNEpEeaaTinKa U
npueMHUKa. BTopbIM HemoCTaTKOM siBJIsieTCs OoJiblias 3arpykeHHocTh KB nuamna3ona u, Kak CiencTBue,
obnire moMex ¥ HU3KOE Ka4eCTBO CBSI3H. )lame MHOT'OKWJIOBATTHBIC NICPECAATUNKHU U OoJIbIIINE AHTCHHBIE
MOJISl HE MOT'YT 00€CIIeUnTh HaJIeKHOH KPYTJIOCYTOUHOM CBSI3H.

IIpu mnocTpoenun panuoceredd B KOPOTKOBOJIHOBOM JHAIla30HE CYLIECTBYET BEPOSTHOCTh
HEBO3MOYKHOCTH YCTAHOBJICHUSI CBS3H C TpeOyeMbIM aOOHEHTOM. JTa CUTyallus MOXET BO3HUKHYTH B
cllydyae HEOJaronpHATHBIX METCOYCIOBHM WIM HAaXOXKACHUsS aOOHEHTA B 30HE HEIPOXOXKICHHUS BOJHBI.
OnHako 3TH 00CTOSATENHCTBA MOTYT HE BIHATH Ha CBsI3b C JpyruMu aboHeHTamMu. To ecTh aOOHEHT He
AOCTYIICH HWIMCEHHO JIA OIIPCACICHHBIX Y3JIOB CBA3HU B Z[aHHBIﬁ MOMCHT BpPEMCHHU. CJIeIIOBaTeJIBHO,
CYIIECTBYET 3a/la4a OpTaHU3allU CBSI3U C TPeOYeMbIM a0OHEHTOM B YCIOBUSAX OTCYTCTBHSI IMPSIMOM CBSI3U
MEXIY [IPUEMO-TIEPENAIOMIUMH YCTPOUCTBAMHU.

3) Mexnaynapoanas ciyxba cetu OezomacHoctu (SafetyNet) B CIyTHUKOBOM cHCTEME
Wumapcar. B cootBercTBUM ¢ MexJayHapoaHbIMU cornamenusmu cucreMa MHMAPCAT
pelIaeT CIeayIoIne 3a/1aun:

- 0e30macHOCTh MOpEIUIaBaHMs U OXpaHa YeJIOBEYECKOM KU3HU Ha MOPE;

- Iojjaya OTOBEIIEHH 0 OeCTBUM:

- KOOpJIMHAIMs KayecTBa cracareibHbIX paboT Ha MOpe:

- MOBBIIIEHUE YPPEKTUBHOCTH IJIAaBAaHUS CY/OB;

- OpraHu3anusi KOMMEPYECKOM MOPCKOU CBA3H.

[Ipuem ocyiecTBIsSETCS C HOMOUIBI0 000PYA0BAHUS PACHIMPEHHOTO TPYIIIOBOTO BHI30BA
(PI'B).

PacimpenHblIi rpyrnnoBoi BEI30B — 3TO MpHeM MHGopMaluu 1o 0e30macHOCTH Ha MOpe,
WCIIONb3Ysl  CHCIUAIBHYI0 BO3MOXHOCTh, mpenoctaBimsiemyto cucremoir INMARSAT-C.
CooOuienust PI'B M0oxHO pa3ienuTs Ha TP OCHOBHbBIE KaTETOPHHU:

- Safety NET (cooOmenus cetu 6e3omacHocTH) — MH(pOpMaIus mo O€30MacHOCTH Ha.
beperosas crannus nepenaer nHdopmaluio B 3aJaHHBINA Treorpaduyeckuil pailoH, KOTOPBIi
OTpeJeNsaeTcsl WIN KaK MPSMOYrOJIbHUK CO CTOPOHOM mpumepHo 240 MOpPCKUX MHJIb, JINOO Kak
KpYT € paauycoM, paBHbIM IpuMepHO 700 MHIIb, HEHTP KOTOPOrO ONpeAEssieTcs] KOOpAuHATaMH1
MecTa coObITUS (KOOpAUHAThI O€ACTBYIOUIETO CY/AHA, IUIaBy4Yeld MUHBI U T.I1.). ['eorpadpuueckuii
paiton 3amaerca B3C. Eciu cyaHo HaxonuTcs B JaHHOM paiioHe, To ero npuemHuk PI'B
aBTOMaTHyecku MNpuHUMaeT uHpopmanuio. B HexoTtopsie pailonsi HABAPEA wundopmanus
cOpachIBaeTCs MOJTHOCTHIO HA BECh PaliOH.

- Fleet NET (coobmenus cetu ¢nora) — wuHopMmauus OT YIOJTHOMOYEHHBIX
MIOCTABILUKOB KOMMepUeCKoi nH(popMaIuy;

- System (cuctremHble COOOIIEHUS) — OTH COOOIIECHMS] TOCTaBISIOTCS CHUCTEMOI
INMARSAT.

CymectBytomyro cuctemy MHMAPCAT Ha cymax ucnons3ytor 0osiee 160 rocymapcrs,
TaK KakK MpaKTUKa CBA3M I0Ka3aja, 4YTO CIIyTHUKOBAs CBSA3b 00JanaeT OoJIblIed HaJeKHOCThIO U
ONEPAaTUBHOCTHIO 110 CPABHEHUIO C TPATUIIMOHHBIMH KOPOTKOBOJIHOBBIMU CPEJCTBAMU CBSI3U.

CoBpemeHHOe Haubojee MPUMEHSEMOE IITaTHOE CPEACTBO CIYTHUKOBOM CBS3H,
yCTaHaBIMBAEMOE Ha cCyldax B MOpPckuxX paiionax miaBanusi A3/A4 T'MCCB cocrout wu3
tepmuHasia MTHMAPCAT- C. Tepmunanst MTHMAPCAT-C oTHOCHTCS K KJTacCy y3KOIOJIOCHBIX
tepmuHanioB u paborarotr B pexxkmmax TEJIEKC, JJAHHBIE. ®AKC. Ckopocts mnepemadyu
npuemMa JaHHbIX cocTtaBisier 600 out/c. [3].

OpHako, B MOCJIETHUE TOJbI B CBSI3U C TJI00ATbHBIM MOTEIUIEHHEM MHPOBOE COOOIECTBO
00ecroKoeHo TeM, 4YTo cyaoBas cnyrHukoBasa anmapatypa MHMAPCAT, ycranoBieHHas Ha
cylax, He oOecrieunuBaeT cBs3b Ha Tpaccax CeBepHOro MOPCKOIO MyTH, TaK KaK JUIsi TEpPMUHAJIOB
NHMAPCAT-C s1o#i cucTeMbl MUHUMAJIBHO-IOMYCTUMAsl BEJIMYMHA yria MECTa CIyTHHKOB
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paBHa 10°. a mgna tepmunanioB FB-500 20°. Oto o3navaer, 4ro Ha mwupoTax Oosee 76° oHH
pabortatb He OynyT [4].

3anaya co3aHus CyA0BON CIIYTHHUKOBOU CBsI3U B MUPOBOM OKeaHe, BKJIIOUYasi CEBEPHBIE
LIUPOTHI, MOKET OBbITh pElIeHa CIEYIOIUMHU MyTIMHU:

— COBMECTHOE HCIOJIb30BaHME TreocTtanuoHapHoil cuctembl HWHMAPCAT u
JNEUCTBYIOLIUX CITYTHUKOBBIX CUCTEM Ha BBICOKOALUIMITHUECKHX OpOUTaX;

— coBMmecTtHoe wucnosib3oBanue cuctembl MHMAPCAT ¢ HHU3KOOpOHUTANIBHOM
cnytHuKoBo# cuctemoit UPUJINUYM [5].

Taxxke, Oyarogapst pa3BUTHIO MOOMIIBHBIX CITYTHUKOBBIX Te€JI€()OHHBIX CUCTEM B TEUEHHUE
MOCJIEAHUX JIET ObUIM YCTPAaHEHbl MX HEJOCTaTKH, YTO IO3BOJUT CO3JaHUE MOOMJIbHBIX
TEPMHUHAJIOB JJIsi CyAOBOW TesieOHUU M Iepeladd JaHHBIX, KOTOPbIE MO3BOJSAT PaCHIMPUTH
COCTaB JIOTIOJIHUTEIBLHOTO 000pYI0BAaHUS CYJOBBIX CPEACTB CBA3H JJISl MOPCKHUX pailoHOB Al, A2
I'MCCB (110 BeIOOpY CyIOBIIAEIbBIIA).

BeiBoabl. lMmeromeecs oOopynoBaHUME Ha CyldaX COOTBETCTBYET HALIMOHAIBHBIM H
MEXAYHapOIHBIM MpaBUiiaM, HO HE oOecreunBaeT CBsA3b B BHICOKUX HIMpoTax. [loBcemecTHOE 1
TpaauLMOHHOE wucnonb3oBaHue cucrembl cBsisu HMHMAPCAT tpebyer ucnosnb3oBaHUs
JOTIOTHUTEIBHOTO 000pyIOBaHUs Ha cylnax. Bo3MOXKHOCTh CBSI3M B BBICOKHX HIMPOTaX MOTYT
MPEJIOKUTh HUCIOJB30BAaHUE CHCTEMbl HAa BBICOKOAJUIMITHYECKUX OpOMUTax; a Takke
MOJIEpHU3HUPOBAHHAs] ~ CIYTHUKOBAas CUCTEMa Ha  BBICOKOUIMOTHYECKUX OpOUTax U
HU3KoopOuTanbHas cryrHukoBas cucreM UPUJIUYM.

[lenecooOpa3HO H3MEHUTH COCTAaB JIOTIOJIHUTEIBLHOTO OOOPYAOBAHHS CIYTHHUKOBBIX
CPEICTB CBS3M JUIsl BceX MOpcKuX paiioHoB maBanus ' MCCb.
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HEBE3IIEYHI PAKTOPHU TA BUPILHIEHHS ITPOBJIEM
TPAHCIHHOPTYBAHHS ITPOAYKTIB HA®TOIIEPEPOBKH
MOPCBKUM TPAHCITIOPTOM

Koanoe 0. €., Cyooomin M. O., Kamowun O. O.
Xepconcvka oepicasna mopcobka akaoemis

Beryn. Opnum 3 HalOUIbII YHMCIEHHUX 3@ KUIBKICTIO 1 JEABEUTY TUIIIB MOPCHKHUX
TPAHCIOPTHUX CYIEH € TaHKepH, MpU3HAueH1 JUIsl MEepPEeBE3CHHs HAIMBHUX BaHTaXiB (HapTH 1
Ha(TONPOAYKTIB, XIMIKaTIB 1 3pI[UKEHUX Ta3iB, BUHA 1 POCIMHHMX Macell 1 1H. BaHTaxiB). 3a
PI3HUMH JDKEpernaMud BOHU CTaHOBIATH Onm3bko 20-30 % 3arambHOI YHCEIBHOCTI CYHAIB
CBITOBOTO MOPCBKOTO TPAaHCIOPTHOTO (oTy. 3anekHO BiJ BUKOHYBAaHMX TPAHCIIOPTHHUX
(GyHKIIHA iX po3MIpH 1 BAHTAXKOMICTKICTh BapilOIOTh B IIMPOKOMY JIiama30Hl BEJIMYMH BiJl MAJIUX
OYHKEpYBaJIBHUKIB 1 CYICH TUITY «PIdKa-MOpe» 10 HAMOUTHIINX CYNEepPTaHKEPIB, MEPEBAKAIOUNX
[0 CBOIM JIIHIHUM 1 00 €MHHM XapaKTEpUCTUKAaM CyAy Bcix iHmMX TumiB. Lle, B cBOIO uepry,
MIBUIIYE PIBEHb aBAPIITHOCTI Ta BUCYBA€E IOJATKOBI BUMOTH JIO MiITOTOBKU EKIMaXKYy.

OcHoBHa yacTuHa. TaHkepu BIJHOCATbCA 10 NPIOPUTETHUM B IIaH1 3a0€3MEUEHHS
KOMIIETEHTHUMH Yj€HaMU eKinaxy cynaM. OcoOiaMBO rocTpo CTOITh MUTAaHHS PO JOCTATHIO 110
YHICJIIEHHOCTI KOMaH[1 1 MpoQeciiHO Ba)JIMBUX SKOCTAX odiuepcbkoro ckinany. lle nuranHs
BUMAara€e IOJAJbIIOr0 KOMY KOMIUIEKCHO BHUBYEHHS CHJIAMM TIri€HICTIB, (i310JI0TIB 1
MICUXOJIOTIB Mpalll CIUIBHO 3 eKCIUTyaTalliiHUKaMHU 1 CyJHOBJIacHUKaMU. Yu He Bunmakoso, IMO
npuavisie Yce Oulblle yBara JitojAcbkomy (axkTopy B cyAaHormaaBcTBl. [IpuilHATI pimieHHs
CHPUSITUMYTh MIABUIIEHHIO KOMIIETEHIIi IEpCOHaNy, O€3MeKH CYAHOBHUX OIEpalliid B HOJSIPHUX
BOJIaX MEPMAHEHTHOI CIEIaIbHOT MIITOTOBKH TIABCKIIATY.

Po3BUTOK Hayku CyAHOBOJIHHS, IPOrpaM MiArOTOBKUM MOPCHKUX KaJpiB, BJAOCKOHAJICHHS
MIPOEKTYBAaHHS MOPCBHKUX CYIB 1 CyAJHOOYIyBaHHS MOBUHHI CIUPATUCS HA JOCBIJ €KCILTyaTallii.
HaiiBaxxnuBimuM (pakTopoM IOTO JIOCBIAY € Pe3yJIbTaTH HAyKOBOI'O aHaNI3y IPUYUH BEIMKHUX
aBapiil 1 ocobmuBo Mopchkux karactpod. Ll[o6 ix BusABUTH, HEOOX1HO BCTAHOBUTH PEUTHHT
BAYKJIMBOCTI 32 KUIBKICTIO 3aru0iuX CyniB 3a MEBHUN mepiof exciutyarauii. [l mpoBeneHHs
aHaJI3y NpUUMEMO CTaTUCTUYHI AaHl AHruiicekoro Perictpy Jlnoitna 163 0 aBapiit 3a ocTaHHI1
30 poxkiB.

Ile miATBEpIKYETHCSI CTATUCTUKOIO aBapiil Cy/ieH, pUUMHAMU 3aru0eni sKux €:

—  (opc-mapoxni o6ctaBunu — 10 %);

—  TexHIYHA HEeZOCKOHAIICTh — 15 %;

— cyOexkTuBHI (hakTOopu (HEXTyBaHHS 3axoJamMu Oe€3leKu, HeAOoCTaTHs MpodeciiiHa
nigroroska, nopyuenHs [ITE, cnabka opranizaiisi BaxToBoi ciy»k0u, BToMa 1 XBOpoOU JrozieHt 1
H.) — 75 % [1].

SIkmo BpaxyBaTy, 1110 B GOpC-MaKOpPHUX OOCTaBUHAX PILICHHS TEX MPHUIIMAE JI0O1HA, TO
KUIBKICTh aBapiil 3 BUHHU JIIOJUHM 30UIbIIyeThesa e Ha 6-8 %. Kpim Toro, ¢opmynroBaHHs
«TEXHIYHA HEJIOCKOHAIICTh» HE Ja€ YABIIEHHS PO CIpPaBXKHI MPUYMHM aBapiil, TOMy IO MNpu
Cy4yaCHOMY pIBHI PO3BUTKY TEXHIKM OUIbII IMOBIPHUM € TOPYIIEHHS MpaBUi TEXHIYHOL
eKCIUTyaTallli JJIOAUHO0 (TOOTO HEMPABWILHO NPUNMHATI PillIeHH). 3 IIUX KOMEHTapiB BUILJIUBAE,
10 KUTBKICTh aBapiil 3 BUHH JIOIMHU 3pocTe 10 90-95 %.

Ilosgscuuty 1€ MOKHA THM, 1[0 BIAMOBA TEXHIKM caMa IO cOO1 He HeOe3Ie4Ha, SKIIO
JIOJIMHA BUYACHO TpUIME BIpHE PIMICHHS 100 3amoOiraHHs HeOesneuyHoi curyarii. JliiicHo, 3
JOCBIZy €KCIuTyaTarii CyTHOBHX KOTJIIB Biomo, mo Ha 1000 BiIMOB mpumagae JIMIIE OJIHA
aBapis (K MpaBwmiio, 3 BUHU JoauHN). CKa3aHe BHUIIE TTOBHOIO MIPOIO BIJHOCHTHCS 1 10 aBapii
TaHKepiB, /€ NepeBakaioTh BUOyxu 1 moxkexi. Hampuxman, 3 1979 no 1985 pp. 3 npuuun
BUOYXIB 1 MOXKEX 3arunyiao 524 cyasa, mo ckiaino 27,5 % BCiX BTpaT CBITOBOTO (UIOTY 3a Liei
nepiod. 3a3Buyai iHdGopMallid Ipo apapii HaWyacTile 3aMOBYYETHCS CYAHOBJIACHMKAMH, IO
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YCKJIQJIHIOE YIpaBiliHHSA Oe3nekoro. [cHye, oiHaK, eMIipuyHUil 3aK0H XeHHaApixa, BIAMOBITHO JI0
SKOTr0 MOKHa mnporHo3yBatu aBapii: Ha 1000 Benukux aBapiii mpunaznae 19 cepennix 1 300
npiOHUX aBapii. OCHOBHHMI BUCHOBOK 3BOJAMTHCS IO HACTYIHOIO: HEOe3MeyH1 cutyallii (1 aBapii)
BHUHUKAIOTh TUIPKA 3 BUHHU JIIOJWHH, sKa a00 dYepe3 He3HaHHs, ab0 HaBMHCHO, abo depes
HenOanbeTBo Aie 3 nopyueHam [ITE. ¥V Oynp-skoMy BUMaaKy MepuIo 1 HEOJAMIHHOIO YMOBOIO
HaJIMHOTO (PYHKIIIOHYBAaHHS CHCTEMH «IIOJUHA — MallnHa» € mnpodeciiHa KOMIETEHTHICTh
JIIOJIMHU, CKJIAJJOBUMH YaCTUHAMM SKO] €:

— 3HaHHA (mpodeciiiHa ocBiTa);

—  BMIHHS (IpaKTUYHUH JOCB1, TPEHOBAHICTH);

—  JIMCUUIUIIHOBAHICTH (3JaTHICTH MIJKOPSTUCS KEPIBHUILITBY, 3aKOHY, IHCTPYKILIi);

—  CYMJIIHHICTb (IIO4YTTs 000B 513Ky, 000B’I3KOBICTh, MYHKTYaJIbHICTD) [2].

I, napemTi, NOCIIPKEHHS MOKa3ylOTh, 10 NPUNHHATTS TEXHIYHUX pIINIEHb Ha OCHOBI
«3IOPOBOTO TIIY31y», a HE YITKOIO BUKOHAHHS BHUMOT IHCTPYKIII, B OUIBIIOCTI BUITAJIKIB
BUSIBJISIFOTHCS] HETIPABUJIBHUMH 1 4aCTO € MIPUYMHOIO PO3BUTKY HEOE3MEUHUX CUTYAIIH.

3a xnacudikamiero MikHapomaHoi deaepaiii BIACHUKIB TaHKepiB, HA(TOBI PO3JIUBU
MPUIHATO IUIMTH HA TPU KaTEropii B 3aJIeXKHOCTI Bl 00CSTiB BUTOKY HapTh: Mali — MeHIe 7 T,
cepenni — Bix 7 1o 700 T 1 Benuki — noHaa 700 1. 3a ouiHkamu (axiBI(iB 3arajibHa KMOBIPHICTh
aBapii popiBHioe 0,4 Ha 1000 peiiciB TankepiB. HeOesneka pu3NKy po3JIMBY HpUNMAETHCS
piBHot0 0,05 Ha 1000 peiiciB y Binkputomy Mopi 1 0,25 B HeOe3neuHux Micuax. 3 ypaxyBaHHSIM
MOXJIMBOI YaCTOTH aBapii 3 MOCAJAKOI0 HA MUIMHY 1 3ITKHEHHSIM CepelHid po3Mip HadTOBOTO
pO31MBY MOke OyTH oliHeHu# sk 1/48 Bia KUIBKOCTI epeBe3eHHO1 3a peiic HapTH ) [3].

[Ipu anani3i HeOe3neK aBapiiHUX CUTYalil, 110 CYIPOBOKYIOTHCS pO3IUBaMU HapTH 1
HaTOMPOAYKTIB, HEOOXITHO BPaxOBYBAaTH, MO MIpi MEPIIOTO HAOIMKEHHS, I’SITh OCHOBHHUX
acmekTiB  (MaTeMaTHKO-CTaTUCTUYHUX,  (PI3UKO-XIMIYHUX, TOKCHUKOJIOTIYHHUH,  €KOJIOTro-
TOKCHKOJIOTIYHUX, 30UTOK). Bennunnu HebGe3nek TICHO MOB’si3aH1 TAKOXK 3 KUIBKICTIO PO3JIUTUX
PEUOBHH, PEXUMOM CKUJAHHS (OJHOMOMEHTHUH a0 TpHUBaIMii), TAPOMETEOPOJIOTTYUHUMU
yMOBaMH, MOPQOMETpis akBaTtopli 1 BHJAAMH HAacCeNsAOTh ii T1IpoOioHTIB. OIliHKa 30UTKY
npeAcTaBisie co00K0 CKiIanHe OaraToKpuTepialibHEe 3aBlaaHHs. [l OIIHOK 30MTKIB MOKHA
CKOPHUCTATUCS PEKOMEHJAIIIMU, BUKIaAeHUMU B [2]. BimmoBimHo o 1mi€i MeTomukw, mms
o0umCcIIeHHs po3Mipy WKOU (1Tpady) HeoOX1IH1 1aH1 PO KUIbKICTh HapTH (HahTONMPOAYKTIB),
10 HaIIMIIM y BOJHE cepeloBUlIe (B TOHHAX), MPUPOAHO-KIIMATUYHI YMOBH (IIOpa pOKY),
TPUBAJIOCTI HEraTMBHOTO BIUIMBY Yacy HENPUUHATTS 3axoAiB (B TOJMHAX) IO JIKBimamii
3a0pyIHEHHS BOJHOTO O0’€KTa 1 €KOJOTTYHUX (PakTopax, TOOTO MPO BOJHUN 00 €KT, A€ CTABCS
pO3JIUB.

Tankepu BITHOCATHCS JO TIPIOPUTETHUM B TUTaH1 3a0e3MeyYeHHs KOMIETEHTHUMU
yjieHaMu eKinaxy cyaaMm. OcoOIuBO TOCTPO CTOITh MUTAHHS IPO JOCTAaTHIO 32 YUCENIBHICTIO
KOMaHJl 1 NMpogeciOHaJbHO BaXXHUX SIKOCTSIX odinepcbkoro ckiany. lle nuranHs Bumarae
MOJAJIBIION0 KOMIUIEKCHOIO BHBUEHHS CHJIAaMU TIrl€HICTIB, (I310JI0TIB 1 NCUXOJOTIB Mpalli
CIUIbHO 3 eKCIUTyaTaliiHuKaMu 1 cynHoBiIacHuKamu. He Bunankoso, IMO npunuisie Bce Ouibiny
yBary JIIOJICbKOMY (akTopy B CYIHOILIABCTBI, IPO IO CBIAYUTH MOPSAJOK JIEHHUH ApPYyroro
3aciganHs nigkomitety HTW2, sike BinOynocs 286.02.2015 p B JlonaoHi. 3 19 nutanp nopsaxky
JNEHHOTO HE MeHme 6 crocyBaimcs Oesmocepeanbo Iiel nmpoosemu [12]. [puitHaTi pimeHHs
CHPUATUMYTD I1JIBUIIEHHIO KOMIETEHIIIi TepcoHany, Oe3MeKu CyJHOBHUX Onepaliil B HOJSIPHUX
BOJIaX MIEPMAHEHTHOI CIeIiaJbHOT MIATOTOBKY TUIABCKIIATY.

BiamoBinHo no xmacudikaiii, HaBeneHoi B [3]., I CyleH, IO MEePEBO3SITh MPOIYKTH
HaTOnIepepOOKH 1 3p1IXKEH1 T'a3H, XapaKTepHUI HACTYIHUM psij] HEGe3IeK:

1) HaBiramiifHi MOMUJIKU:

— 1ocajJKa Ha rpyHT;

— HaBam;
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—  3ITKHEHHS 3 CyIHOM a00 00’ €KTOM.

2) MIOMWIKH NPU BaHTa)KHO-PO3BAHTAXKYBAJIIbHUX OTlEpal[isiX:

—  po3’enHaHHA TPYOOIIPOBOIIB;

—  TOUIKOJKEHHS KOHCTPYKIIIM CcyJAHa HU3bKOTEMIIEpPATypHUX BAHTAXKEM.

3) HeCTIpaBHOCTI BAHTAKHOI CUCTEMU:

—  BIIMOBH CHCTEM OOpPOOKH BaHTaXY;

—  TIOPYIICHHS T€PMETHYHOCTI TAHKIB;

—  «BCIUIECKYBaHHS» BaHTaxXYy (Timpoyaap).

4) npupoAHii BILTUB:

— yparasuy;

—  ynap OJIMCKaBKH;

—  IyHaMmlL

5) TeXHI14H1 HECTIPABHOCTI Ta MO

—  BIIMOBa €HEPreTUYHUX YCTAaHOBOK;

—  TMOXEeXI1 B MAIIMHHUX BIAUICHHSX / HAa MICTKY;

—  BUOYXHU KOTJIB;

—  BIAMOBH IpeOHUX YCTaHOBOK;

—  1HIL TeXHIYH1 HECIPABHOCTI.

6) TEpOPUCTHUYHI aKTH;

7) HIL1 IPUYKHH.

KOHCTpYKTUBHUN PO3BUTOK CEPEIHbO- 1 BEIMKOTOHHAXKHUX HAa(TOBUX TaHKEPIB
XapaKTepU3yeTbCs B JAHUM Yac OJIHUM 3arajJlbHUM HaIIPSIMKOM — IIEPEXOJ0M JI0 «EKOJIOTTYHOTO»
MIPUCTPOIO CYTHOBOT'O KOPILYCY 1 BHYTPIIIHBOIO OOJIaJHAHHSI, 110 3an00irae 3a0pyIHEHHS MOPSL.
€Bponeiicbkuil crannapt tankepa «EEE» — ekonoriunuii, eKOHOMIYHUN, €BPONIEUCHKUI TaHKEP.

MiHimi3aLlis pU3UKIB, OB’ A3aHUX 3 BUHUKHEHHSIM HEO€3[eYHUX CUTYalliil, MOKJIMBA IIPU
peanizaiii KOMIUIEKCHOTO MIAXOAYy A0 3a0e3neuyeHHs O€3NeYHOi eKCIuTyaTallii TaHKepiB,
3aIIIHUX y TIepeBe3eHH1 HAPTH. 3T1IHO 3 PEKOMEHAAIISIMH, 3aIIPOTIOHOBAHUMH B [5]., 3HAYHOTO
3HMKEHHSI PU3HUKIB CIIPUSIE 3aCTOCYBAHHS TaKUX 3aXO0/I1B:

- MTOCWJIEHHSI KOHCTPYKIIiI KopItycy;

—  TIIBUINEHHS KBajidikaIii KOMaH/Iu;

—  KOHCTPYKTHMBHA 3aXHCT B1J] MOXKEXK;

—  AKTUBHI CHCTEMU I10XKECKOTaCIHH,

—  IABUINEHHS TOYHOCTI HAaBIraImlifHOTO 3a0e31eUueHHs .

BucHoBku. 3 oriis1y Ha HaBEJICHUH BUIIE aHAJII3, MOYKHA 3pOOMTH BUCHOBOK, 110 3HAYHA
YaCcTMHA aBapIMHUX CHUTYyallli BHHUKA€ BHACIINOK BIIMOB CYAHOBHUX TEXHIYHHUX 3acO0IB 1
BHACJIJIOK HAaBITAI[IMHUX MOMWIOK. PU3MK BUHUKHEHHS aBapiiHUX CHUTYaI[lil MIIBUIIYETHCS B
yMOBax, KOJH yBara orepaTopa CyJHa CKOHIEHTPOBAHO Ha MO€AHAHHI PI3HUX HECHPUATIUBUX
(dakTopiB, HANPUKIAA, B CKIAAHUX NOTogHMX ymoBax. CynHO, 110 NepeBO3UTh HadTy, €
CKJIAJHOI0 TEXHIYHOIO CHUCTEMOIO, IO 3HAXOIWUTHCS I BINIMBOM HE TUILKM 30BHIMIHIX, a U
BHYTPIIIHIX ()aKTOPIB, 110 POOJISTH ICTOTHUM BIUIMB HA CTYIIHb PU3MKY. Y Psijl BUNAJKIB (B
yMOBax 3HA4HOT'O MOTOKY PI13HOPIAHOI iH(opMallli) onepaTrop CyJHa BUSBISETbCA HE 3/1aTHUI
NPUMHATH KOPEKTHE pIIIeHHS, Yepe3 M0 MPeACTaBIAETbCS JOLUIBHUM BIPOBAIKEHHS
CHeIiaJli30BaHUX CHUCTEM MIATPUMKH TPUHHATTS pIilleHb, $Ki 3A1MCHIOIOTE B IOBHICTIO
aBTOMAaTU30BAHOMY 1 aBTOHOMHOMY pexumi 30ip Ta aHali3 TexHiuHol iHdopmalii mnpo
napaMeTpu BCIX CYJHOBUX TEXHIYHHMX 3ac00iB 3 MOJAAJbIIUM (POPMYIIOBAHHIM pPEKOMEHAALIN
CY[IHOBOJII, IO JO3BOJISIOTH MIHIMI3YBAaTH PU3MK BHHHMKHEHHS 1 PO3BUTKY HEOE3MEUHUX
CUTYaIIIH.
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CYELBKNHN KAHAJI. CYYACHUM CTAH TA TPOBJIEMATHUKA
CYJIOILIABHOI'O HIJISIXY

Isanxo P. A.
eporcasnuit ynieepcumem ingppacmpykmypu ma mexnonoziii (m. Kuie)
Hayxosuii xepienux — Kninoyxoea B. M., k.neo.n., ooyenm [epacagnozo ynieepcumemy
iHppacmpykmypu ma mexHon02it

Beryn. Cyenpkuil kaHall — cyAHOIUIaBHUM KaHal B €runri, akuil 3’ eanye Cepeazemue i
UepBoHEe MOps Ta J03BOJISE CIOMy4eHHS MDK €BpOroio i A3i€l0 MaKCUMaJIbHO KOPOTKHM
HUISIXOM, 3aMiCTh 00xoay Adpuku abo mepeBe3eHHs BaHTaxiB cymiero. Kanan Oyno BIAKPHUTO
17 nucronaga 1869 poxy. Bin nmpoxomuts Mix [lopT-Cainom Ha miBHOUI i Cyerom Ha MIBJIHI.
[TouaTrkoBa NOBKMHA KaHaly cTaHoBWiIa 162,5 kM, a Horo riaubuna — 8 M. Ctanom Ha 2010 p.
nopxuHa Cyerpkoro kaxHany cranosuna 193,30 kM, rimbuna — 24 m Tta mupuna — 205 m. Le
HaWOUIBIINI 3aBaHTAXXEHUH MDKHAPOJHUNW MOPCHKUN CYIHOIUIAaBHUN KOpUIOp Yy CBITI [2].
Kanan He mae nuto3iB: MOpchbka BOJa BUIBHO TpsiMye kKaHamoM y Bemuke ['ipke o3epo 3
YepBoHOro MoOpsi Ta BOAHOYAC 3aMIHIOE BHUIIapyBaHy Boay. Ha pginsHII KaHalmy MDK
Cepenzemunm mMopeM Ta Benukum ['ipkum o3epom Teuli mpakTudHO HeMae. Kanan € BiacHICTIO
ApaOcpkoi PecnyOniku €rumer Ta eKCIUTyaTyeTbCs Jep:kaBHONO Komnaliero Suez Canal
Authority. O@imiiiHO CyIHOIUIABCTBO KaHAJIOM BIIKpUTE BCIM JEpKaBaM Ta PETYIIOETHCA
KongeHnuiero npo Cyenpkuil KaHaia, IpoTe Y KUIBKOX BUINAAKaX MPOXix CyldeH BUOIPKOBO abo
MOBHICTIO 3a00poHsiBcs. [Jomyctuma HaliOuibma mupuHa: 77,49 M, micis cneuiajJbHOTO 3aluTy
no Suez Canal Authority, 74,75 M npu mBuAKOCTI BiTpy MeHII 10 m/c

64,0 M 6e3 Oyb-sKuX oOMexeHb. JloBkuHa cynieH He oOMexeHa. JlomycTruma HalOuIbIIa
BHcoTa 68 M (uepe3 Te, 1110 BUcOTa MOCTY €rHneTchKO-SNOHChKOI ApY:KOU CTaHOBUTH 70 M).

Kanan mae nosxuny cyxononom 162,25 km (Ilopt-Cain — Iemainisa: 78,50 km; Iemainist —
Cyer: 83,75 km). Biactans Bix peiay 10 BXOQy B KaHAI 3 MIBHIYHOTO OOKY CTaHOBHTH 19,5 KM 1
8,5 KM 3 MiBJIEHHOTO, Bi BUXxoay 3 nopty Cyeu. TakuM YuHOM, 3arajbHa NPOTSDKHICTh KaHATY —
190,25 km [1].

OcHoBHa yacTuHa. Ha nanuit MmoMeHT npo6iaemu CyeubKkoro KaHajly MOXKHA HOJIUTUTH
Ha €KOJIOTTYH1, TEXHOJIOTTYH1 Ta aHTPOIOT€HHI.

Perpecis YepBoHoro mops it 3amynensst Huty. UepBoHe Mope BIIPOJIOBK CTOJIITH 3a3HAIIO
MIOMITHO1 perpecii, Horo 6eperosa JiHig MOBUILHO IIpocyBayiacs Aajli i Aajii Ha MIBJAEHb Bl 03epa
Tumcax ta Benukoro I'ipkoro o3epa, oku He A0CsTIa CydacHUX Oeperis.

Binkpurrs Cyenpkoro kaHaiay B 1869 poii cTBOpWIO MepIIMi COJIOHOBOJHHUM MPOXij
Mk Cepenzemuum ta YepBonum mMopsimu. [Ipudomy piBenb UepBoHoro mops npubnusHo Ha 1,2
M BUIIHH 32 piBeHb cXigHOT yacTHU Cepen3eMHOTO MOps, a BUCOTA MPHUILIUBIB Y UepBoHOMY
MOp1 TakoX BHIA. TakuM YMHOM, KaHAJ CIYKUTh IPOTOKOIO, Yepe3 Ky IiJ yac MPUILIUBIB
nopiii Boau nepekouyroTbes 3 YUepBoHoro mops 1o Cepenzemuoro. ['ipki o3epa, IpUpOIHI dyKe
COJIOHI 03epa, L0 CTalM YaCTUHOK KaHally, KUIbKa JECATHIITh CTPUMYBAJIN MITpario
YepBOHOMOPCHKUX BHJIIB Ha IIBHIY, IPOTE IX COJIOHICTH MOCTYNOBO 3PIBHsUIACA 3 COJIOHICTIO
YepBoHOro Mops, 1 6ap’ep mirpanii OyB ycyHyTuil. ¥ pe3ynbTari, pi3HOMaHITHI OpraHi3Mu 3
UepBonoro mopst mouanu kosioH13yBatu Cxigne CepenzemHomop’si. UepBOoHE MOpe COJIOHIIIE Ta
OinHIilIe HA MOXKMBHI PEYOBUHM, HDK ATJIAHTUYHUI OKeaH, TOMY YEpPBOHOMOPCHKI BHUIU
3a3BUYail MaloTh IepeBary Haj aTJIaHTUYHMMH Yy COJIOHIIIOMY Ta O1JHIIIOMY Ha MOXKHBHI
pedoBunu CepenzeMHOMY Mopi. B pe3ynbraTi 4epBOHOMOPCHKI BHJIM AKTUBHO KOJIOHI3YIOTH
CepenzeMHe MOpe, BHUTICHAIOUM MiICLIEBY O10Ty, TOJI SK B 3BOPOTHOMY HAIIPSIMKY MpOIIEC
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MpakKTUYHO He BinOyBaeThesa. Lle sBume HasuBaeTbes  «JleccencoBoro — Mirpaiiero»
(ma im’a @epaunanga ne Jleccenca) abo «Epurpericbkoro iHBa3zi€r0». bymiBHUIITBO ACyaHCHKOT
rpe6ui yepe3 Hin B 1960-Tux pokax 3MEHIINIO MPUTIK 6aratoi Ha MOKMBHI PEYOBUHHU IMPICHOL
HUTBCBKOT BOAM 10 cxigHoro Cepem3eMHOMOp’s, IO Ie Oulblie HAOIW3WIO YMOBH MOPS 10
4epBOHOMOPCHKUX, MOTIPIIYIOYH 1HBA31I0 UYKOPITHUX BUIIB [3].

Po6oTu 3 po3mupeHHs KaHaly, 1110 BEIyThCsS €ETUNETCHKUM YpsJI0OM, BUKIMKAIOTh 3HAUHE
3aHETIOKOEHHST TIPUPOJIOOXOPOHHUX OpraHizailii, yepe3 Te, 10 BOHU HEOIMIHHO BUKJIMKAIOThH
MOTIPILIEHHS 1HBAa31l YepBOHOMOPCHKUX BU/IIB.

Came miBHIYHI, MIBHIYHO-CXIHI Ta 3axXiIHI akBaTopii OKeaHy HaWvacTime OyBarTh
nOoKpUTI HadTOBOIO IUTBKOIO. KpiM aBapiiiHuX cuTyaliil 3 TaHKepaMu Ta EKCIUTyaTal[liiHUX
CKUJIB HaQTH NpU iX IPOMHUBAHHI HEPIIKO TPAIUISIOTHCS MOIIKOKEHHS HAPTOBUX MIATHOPM,
po3ramoBaHux Ha Ienb¢pi. HailiOuipin HeOe3neyHHMMHM paiioHaMU, J€ CTUKAIOThCSl IHTEpecU
CYIHOBOJIIIB 1 PO3POOHUKIB Ha(TH, /1€ CXOAATHCS MOPCHKI HUIIXH 1 HEPTErazopo3poOku, €
Ilepcbka 1 Cyenpka 3aroku, 3oHachkui 1 bociB mporoku. Cepiio3Ha HeOe3neka 3a0pynIHEHHs
[pilicbkoro okeany BUXOAMTH B MUTiTapu3allii, MIATOTOBKH BO€H 1 CaMHMX BIMCHKOBHUX MiM.
BiiicbkoBi KOpabii, sIK MPaBUIIO, YHUKAIOTh E€KOJOTTYHOTO KOHTPOJIIO Ta 3aBAAlOTh ICTOTHOT
IIKOJM BOJAaM OKEaHy.

3a ominkamu (QaxiBiiB 3 Oiosorii MopiB y CepemzemHe mope motpanuio noHan 300
MOPCBHKUX OpraHi3MiB-uyKMHIIB. buibmiicte notpanuia 3 YepBonoro mops uepe3 Cyenbkuid
kaHai. Ha nymMKy nesikux HayKoBIIIB, 1€ 010J0T14He 3a0py/AHEHHS € HEOOOPOTHUM 1 MOXKE CTaTH
OJIHIEIO 3 HAWOUTBLINX €KOJIOTIUHUX MPOOJIeM HACTYITHOTO CTOPIYYSL.

He Bapro 3a0yBatu 1 mpo aBapii. Bci aBapii cipuyMHEHH1 JIOAMHOIO YU MPUPOIOIO
MarOTh MEBHUN BIUIMB Ha HAaBKOJUIITHE cepeAoBHINE. ABapis — 1ie HeOakaHa MOJis, 10 CTaIacs
Oe3mocepelHLO uepe3 abo y 3B’SA3Ky 3 CKCIUTyaTalli€el0 CyJHa Ta CcTajla MPUYUHOIO:
MOILKOJKEHHSI Cy/IHAa YM €BaKyallii 3 HbOro; CMepTl, cepilo3HOi TpaBMH a00 BTpaTu 0coOH, LI0
nepedyBajia Ha CyOHI; MOCAAKHM Ha MUIMHY a0o BiIMOB y poOOTI cCyaHa; CEpHO3HOTO
VIIKO/DKCHHSI CyJHA, 1HIIOTO CyaHa ab0 MOPCBHKUX CIOPYI; 1/a00 cepio3HOro 3a0pymaHEHHS
CepeI0BHILA.

JUig 3HMKEHHSI BUTPAT Ha TpaHCHOPTyBaHHS HapTH 3 KpaiH biausbkoro Cxomy o kpain
3axigHoi €Bpomnu opraHizoBaHa 3mimaHa cxema nepeBe3eHHS. Ockuibku Cyelbkuil KaHal
JI03BOJISIE TPOINyCKaTH TaHKepH 3 q Tulbku 10 80 Tuc. T, y3A0Bk CyenpbKoro KaHaimy
npokiageHuit 1BoHuTKoBUM Hagromposin 3 L=340 km, C=1060MM.

Ilepen BxomoM y kanan y nopty Cyeln mpoBOISATH 3JIMB HapTH 3 CylepTaHKEPIB Bij
q=120rac T no 170 Tuc.mM , a HanuBaKwTh y cyneprankepu i Hadty B CepenzeMHOMY MOpi B
nopty Onekcanapis. Jlomyctuma HaiOuibma rubuna ocimands cynHa 18,90 m. Ile crocyerbes
cyneH mupuHoto A0 50 m. ['mubuna MOmyCTHMOTrO OCImaHHS 3MEHIIYEThCS JUIsl OUTBIINX CYJeH
noctynoBo jgo 12,20 M jns cyneH mwmpuHoro 77,49 M. MakcumaneHa JomycTHUMa
BOJIOTOHHAXXHICTh CYIEH JUIS TPOXO/DKEeHHS uepe3 kaHanr — 150 twme. T. Ilicns
JHOTIOTJIMOIIOBATIBHUX POOIT TIMOMHA ITOMyCTUMOTO ocimaHHs 30utbmenHas mo 20,12 m. 3apas
PO3pOOIIIOETHCA TAKOXK TEXHIKO-€KOHOMIYHE OOTPYHTYBaHHS Ul MOJANIBLIOTO MOTINOJCHHS
KaHay a0 21,95, mo n03BOJIMTE MNPOXOAUTH 4YEpe3 KaHal CyHepTaHKepaM 3 IIOBHUM
HABaHTAXCHHSIM.

BucnoBok. Otmxe, Ha cydyacHOMY eTanl KaHall Ma€ BEJIMKE SIK €KOHOMIYHE, TaK 1
BIICBKOBO-CTpaTET14HE 3HAYEHHS VISl YChOTO PETIOHY.
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BU3HAYEHHS IIUPOTHU IO EKBATOPIAJIBHUM KOOPJINMHATAM
CBITHJIA 1 MOI'O BUCOTI

Kin M. I
XepcoHncovka 0epricasna MopcoKa akademisn
Hayxosuii kepisnux — Abpamos I. C., k.¢h.-m. 1., Ooyenm Xepconcokoi 0epocasnoi mopcvkoi akademii

Beryn. Bei Hayky, K1 ciy’KaTh LUIAM CYJIHOBOJIHHS, MalOTh 3arajibHy OCHOBHY METY -
3a0e3neyeHHs] 0e3MeYHOro, MIBUAKOTO 1 HaWOUIbII €KOHOMIYHOTO IMEpeXoay CyAHA MOPEM 3
OJIHOTO TIYHKTY B 1HIIUK. Cepen HayK CYTHOBOIIHHS 000B’SI3KOBOIO € M HayKa PO BU3HAYCHHS
MicIisl CyJHa B MOP1 aCTPOHOMIYHUMHU CIIOCOOAMH 3a JOTIOMOTOIO BIIMOBITHUX 1HCTPYMEHTIB,
sgKa OTpUMaja Ha3By MOPEXIJHOI acTPOHOMIi, 1 fIKa € PO3JUIOM MPAaKTUYHOI aCTPOHOMIi, 10
3aJI0BOJIbHSIE TIOTPEOU CyTHOBOIIHHS [1].

[IpeameTom MOpEXigHOT aCTPOHOMII € PO3TISAaHHS CIIOCOOIB BU3HAYSHHS MICIISI Cy/IHA B
MOp1 32 HEOECHMMHM CBITHJIaMU 1 HaBIrallMHUMM IITYYHUMU CYNYTHHKaM 3€MJll 1 MOIpaBKU
MpUJIAJIB KypCOyKa3aHHS.

B ocranHi poku B MoOpelulaBaHHI JJIi  BU3HAYEHHS MiCUsi CyJHa aKTHBHO
BUKOPUCTOBYETbCA CYMYTHUKOBA HaBiramis. Tomy Juis BHU3HAUE€HHS MICHS CyJHAa MOpexiiHa
aCTPOHOMIsl BAKOPUCTOBY€ETHCSI HE HAATO YAacTO 1 IITypMaHChbKUM ckiiaj GIIoTy, Ha JKajb, HE Ma€e
JOCTaTHIX HABUYOK JJIsl BUPILIEHHS IPAKTUYHUX 3aBAaHb [2].

Ane, He3Ba)KalOUM Ha PO3BUTOK pajioHaBIraliiiHMX 3aco0iB CyIHOBOJIIHHS, MOpEXilHa
acCTpOHOMIs He BTpaTWjia CBOIO 3HAYEHHs 1 B JaHUW yac. ACTPOHOMIS SIBJISIETHCS OCOOIMBO
aKTyaJIbHOIO Il Yac aBapiHUX CHUTYyalllli, HanpuKiIad, B CHUTyalli, KOJM HaBirauiiHe
oOnanHaHHA BUHMIUIO 3 Jaay abo micias NOKUIAHHS CYAHA, KOJU €KINaX 3HaXOAUTHCS Y
PATYBaNIbHIN HUTIOMNI 00 Ha IUIOTY.

OcHoBHa yacTuHa. OJHe 3 KJIIOYOBUX MICIb 3aliMa€ 3a/adya BU3HAYEHHS a3UMYTIB 1
BUCOT CBITWJI TpU 3aJaHii LIUPOTI, CXWIEHHI Ta YacoBoMy KyTi. Jlig BupimeHHs
napajakTUYHOTO TPUKYTHUKA MU MaeMO 3HATH TpH ioro enemeHTu. Ha npakruii yacrime 3a Bce
OyBarOTh 3aJJaHi IMIMPOTA MICIS (P, CXUJICHHS CBITHIA § Ta TPETIM €JIEMEHTOM CIY)KHTh YaCOBHI
KyT t a0o BucoTa h

[Ipu uboMy 3a3BHuaii BUKOPUCTOBYIOTh HACTYIIHY CUCTEMY PIBHSIHb:

{sinh = singsind + cos @ cosd cost 1
ctgA =tgé cosp cosect — sing ctgt’ (1)
sint
tgA - (tg6—tge cost)cosp 2
cosh = sint cosé : ( )

sinA
PiBHsIHHS nepinoi cucTeMu He3alleXkH1, B TOM 4ac KOJIM PIBHSAHHSA JIPYroi CUCTEMH 3aJlexkH]1
(cmouyaTky Tpeba 3HalWTH a3UMYT, a TUIBKU MIOTIM BUCOTY CBITHJIA)

Ane [uist MOPSIKIB, SIK1 MOTpaNMWIM B aBapiiiHy CUTYaIlil0 Ta 3HAXOIAThCSA y PATYBAJIbHIN
nuTonii abo Ha IUIOTY, a0 B cUTYallll, KOJU HaBiraliiiHe o0yiaJHaHHs BUMILLIO 3 Jaxy, BKpai
HEOOXIZIHO MO BIIOMUM €KBaTOpiaJIbHUM KOOpIMHATaM CBITHJIA, (@ caMe€ IO CXWUJICHHIO O,
4acOBOMY KyTy t), a TaKO> MO BHCOTI CBITWJIAa h BU3HauuTH mWMpoTy Micusg ¢. ToOTo, Mo cyrti
HEOOX1IHO po3B’sA3aTH 00EpHEHY 3ajjauy /10 Ti€l, H0 PO3risAaeThes B piBHIHHIX (1), (2).

Jlst po3B’si3aHHS 00€pHEHOI 3a7a4l HeOOX1THO MaTh CEKCTaH JUIsl BU3HAUEHHS BHCOTHU
ceituna h, Tabnuii MAE a6o Nautical Almanac aist Bu3HaueHHsI CXUJIEHHS O Ta YaCOBOTO KyTa
ceituna t. HeoOximHO Takok MaTh OOYMCIIOBAIBHY TeXHIKYy abo Ttabmuii bpanica. Are,
HacammepeJ, HamM HeoOX1HO 3HAaWTH BIANOBIAHE PINICHHS A 3HAXOJKEHHS LIUPOTH .
OckuTbKM B IIEpUIOMY PIBHSIHHI cUcTeMH (1) mupoTa € apryMeHTOM SIK CUHYca, Tak 1 KOCHHYCA,
HEOOX1IHO 3HAaWTU cnoci0 NEepeTBOpPEHHs, MpU SKOMYy LIUpoTa Oyna O apryMeHTOM €IUHOL

byHKIII.
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Bi3pmemo nepiiie piBHSHHS 3 cUCTeMU piBHSAHB (1):

sinh = sing sin§ + cos ¢ cosd cost. 3)

BBenemMo yHiBepcallbHY TPUTOHOMETPUYHY MIICTAHOBKY:

2

_ P, . _ 2z ) _ 1-z
z=tg=; sing = —; cosp =—. 4)

MatemaTuuHUM NEPETBOPEHHSIM OTPUMYEMO HACTYIIHE KBaJpaTHE PIBHSIHHS BIAHOCHO Z:

(sinh + cosé cost)z? — 2sind - z + sinh — cosé cost = 0 &)

Pimenns piBHsHHS (5) Mae BUL:

sind + V/sin2 § — sin2 h + cos2 § cos?t 6)
Ty =
1.2 sinh + cosé cost

[Ticnst BUpiIeHHS PIBHSHHS 3HAXOAUMO HIMPOTY:
z=tg %; §= arctgz; @ = 2arctgz. (7)

B pesynbrari My oTpuMyeMo IBi BiANOBiAl (SK 1 MOBUHHO OyTH [jsi KBaJApaTHOTO
PIBHSIHHS), aJIe JUIsl MOPSIKIB, 110 3HAXOASTHCS B €KCTPEMalIbHIN CUTYallii Mae OyTH OYEBUIHUM,-
sKa BIINOBIAb MPaBUIbHA, TOMY IO MOPSIKH B YCAKOMY pa3i IOBUHHI MaTH OUIbLI-MEHII TOYHE
YSIBJICHHS IIPO T€, B IKUX IIMPOTAaX BOHU 3HAXOATHCS: B €KBATOPIaIbHUX YU B CEPEAHIX.

3a orpumanuM pimeHHsM (6), (7) MOXHa CKJIAacTu MporpaMmy Ta0yiatoBaHHS QYHKIIN 3
JNOCUTh JAPIOHMM KpPOKOM IO CXMJIEHHIO O, 4yacoBOMYy KyTy t 1 BucoTi h. Ockinbku Tabmuii
TPHOXIAPAMETPUUHI, TO HEOOXITHO iX PO3paxOByBaTH OKpPEMO JUIsl KOXKHOro 3HauyeHHS h (B
manii Tabauii OyayTh 3HAYCHHS CXWJIEHHS 1 9acOBOTO KyTa). TaOmuisMu MokHa Oygne
CKOPHUCTATHUCS TIPH BIICYTHOCTI OOUYMCITIOBAIBHUX 3aCO0IB 1 JJIsl MOMEPEIHbOI EKCIPEC-OIIHKU
LIUPOTH.

Ha ocHoBi TaOynpboBaHUX JaHMX MOKHA TaKOXX CKJIACTH OaraToOBUMIPHI MacuUBU JUIf
mporeaypu ixX TOCIIIOBHOI ampoKCHUMallii, HampuKiIad, CTEINEHEBUMHU TMOJIHOMaMH. KO
anpoKcUMallisl J03BOJIUTh 3a0€3MEeYUTH MNPUNHATHY TOYHICTh BU3HAYEHHS IIUPOTH, TO ii
pe3ynbpTaTH MOXKHA OyJe Bi3yasi3yBaTH 3a JOMOMOTOI0 MOOYIOBH HOMOTpPaM, SIKi CIIPOIIYIOThH
poOoTy 3 OaraTomapaMeTpUYHUMHU QYHKUISIMU 1 3py4Hi JUIsl IIBUJKOIO IPAaKTHUYHOTO
BUKOPHUCTAHHS.

TakuM 4MHOM, CTaBUMO 32 METY - YUCEIbHUMH E€KCIIEPUMEHTAMHU JOCTITUTH 3aJI€KHICTh
LIMPOTH BiJ cXuieHHs O (21+25°), yacoBoro kyra t (27+31°) ta Bucotu cBitmia h (54+59°), ta
noOyAyBaTH PIBHSIHHS MHOXMHHOT JIIHIHHOT 3aJ1€KHOCTI1 Ta BIAIOBIIHY HOMOTpamMy:

o(h,6,t) =ag+ah+ a6+ ast (8)

B po60Ti BukoHaH1 HEOOX1/1H1 YMCEIbHI EKCIIEPUMEHTH IO (POPMYBAHHIO TPHOXBUMIPHUX
TaONMIh, HEOOXIAHUX JUIsl BUPIMICHHS 3a7a4l MHOKMHHOI JIIHIMHOT anmpokcumarlii 1 moOyaoBu
PIBHSIHHSA BUY (8).

3a I01OMOTOI0 METOIy HAMEHITUX KBaIpaTiB, BAKOPUCTOBYIOUN CTATUCTUUIHY (PYHKI[IFO

Linest Microsoft Excel, 3HaxomumMo koedimieHTH ap;a;; az; a3 Iy PIBHSIHHSA MHOKUHHOI JTHIAHOT
perpecii (8).

¢ =137,293 —1,68436 h +1,36093 5 — 0,91065 ¢
R*=0,995: o =0,209

3a oTpuMaHuM piBHSAHHAM (9) Oynyemo Homorpamy (puc. 1).

)
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@ =137 .,293 —1,68436 h +1,36093 6 — 0,91065 ¢ h
t BbICOTa CBeTHMAa
- {1995 - o =0,209 59 58 57 56 55 54
& _7425 777777
. A A

.,///;ﬁ/////

o il A

e e s
Rl iR a7
2L
i e e
! AL LSS
SN LTI TIT AT
SR i o o i o
LA AL
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CHK/IOHeHHhe wupoTa

Pucynok 1 — Homorpama MHOKMHOT JIIHIAHOT perpecii 3aj1eKHOCTI IUPOTH () B CXUIICHHS
(), gacoBoro kyTa (t) Ta Bucotu cpirmia (h)

BucnoBok. TakuMm 4MHOM, B NpejacTaBiieHI poOOTI MOKa3aHa MPAaKTUYHA MOXKJIHUBICTH
BUKOPUCTaHHS (OpPMYN MHapajlakTUYHOIO TPUKYTHUKA JJIs BUPILICHHS 3aJayl: 1O BIAOMUM
€KBaTOpIATbHUM KOOPAMHATAM CBITHIJIA Ta MOTO BUCOTI BU3HAYUTHU ITUPOTY MICIIS CIIOCTEpirayva.

Posrnsinyra 3amaya Moke OyTH IMIJIEMEHTOBaHAa B KypC MpPakTHYHUX 3aHATh IO
MOPEX1IHOT acTpOHOMIi SIK MPUKIIAJ >KUTTEBO BAXIMBOIO PILIEHHS B HAA3BUYANHMX yMOBax:
BU3HAUEHHS ILIUPOTH IO €KBAaTOpPIAIbHUX KOOPAUHATAX 1 CIIOCTEPIra€TbCcsi BUCOTI CBITHIIA
PoGora Hajg mumu 3aBIaHHSAMU O€3yMOBHO CHPHUSTHME IJIBULEHHIO 3HaHb, HABUYOK 1
KOMIIETEHTHOCTE!N KypCaHTIB 1 CTYAEHTIB.

He 3aiiBum Oyzne Haragatu mnpo Te, sk BaXJIMBO B IbOMY BUIAJIKy TOYHO 1IEHTU(]IKYBaTH
CBITHJIO: TIOMUJIKA B OTO BU3HAYCHHI 3B€JIC HAHIBEIh BC1 BKHUTI OOUHCIIIOBAIBHI 3yCUILIA.

CIIMCOK BUKOPUCTAHOI JIITEPATYPU

1. Mopexonnas acrtpoHomusi. M3n. 2-e mepepad. u  jgom. Y4eOHUK s
CYJIOBOJIUTENBCKON CIIEUAIbHOCTH BbIcHI. yueb. 3aBeaeHniit MM®. — M.: Tpaucnopr, 1978

2. Ilanacenko, A. H. Ilpaktuyeckas MmopexoiHasi actTpoHoMusi Tekct : yuel. mocobue
/" A. H. Ilanacenko. — BnaauBoctok : Mop. roc. ys-t, 2011.
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IHTETPOBAHI TPAHCIIOPTHO-JOTICTUYHI CUCTEMM JTHITIPA,
YOPHOI'O MOPSI TA IYHAIO SIK CKJIAJIOBA TPAHCIIOPTHOI
CTPATEITi YKPAITHHA

Kopninoes €. €., llIkooenko H. E.
Jlepircasnuil eunyuil Haguanvhuil 3aK1a0 «XepconcvKe mopexione yuunuuje puoHoir
npomucinogocmiy
Hayxosuii kepienux — @anvuenxo O. 11, suxnadau I kamezopii

IlocTtanoBka mnpoGuaemu. IcHye HEOOXIIHICTh CTBOPEHHS TPAHCHOPTHO-JIOTICTUYHOL
CUCTEMHM, XapaKTepHOI JUIsl reorpadiyHOro MoJjJoXeHHs YKpaiHu, ska O ckiiajganacs 3 OKpeMHX
KOMepIiHUX NpoekTiB. L{i ckinanoBi NOBUHHI COPMYBATH €JMHUI IHTErPOBAHUN TPAHCIIOPTHO-
JIOTICTUYHUN KJIacTep Ta JaTH MOILUTOBX PO3BUTKY MOPCHKOI Taiy3i, p14KOBOi, 3aJIi3HHUYHOI,
CyJIHO- Ta MAIIMHOOY1IBHOT, COIIATBHO1 Ta HIIIHX.

AHaJi3 cy4acHOro craHy. 3apa3 BHACIIIOK 3arajbHOTO (I3UYHOTO 1 MOPAIBLHOTO
CTapiHHS OCHOBHMX (OHJIIB, TPAHCIOPTHUN KOMIUIEKC MIAIAIIOB 10 HarajabHOI MOTpeOU He
Juiie cBoro (i3MYHOTO OHOBJICHHS, ajJlé OHOBJIEHHS uepe3 (OpPMYBaHHS HOBHUX KOHIEHIIIH
TPAHCIOPTHUX NEPEBE3ECHb, SIKI TOBUHHI 3 MIOTETUYHUX NOTEHUIHHUX TPAHCIIOPTHUX KOHIIENTIB
MEepelTH A0 IUIKOM PEaJbHOro JI0YOro amapary TPaHCIOPTYBAaHHS BaHTaXy 1 MacakupiB Ha
CBOEMY BIAPI3KY HUIAXy. [Ipu nboMy, Taki TpaHCHOPTHO-JIOTICTUYHI CUCTEMU HE IMOBUHHI OYTH
aBTOHOMHUMU. B LUISIX caZKOEMHOCT] ICHYBaHHS X HEOOXIHO IHTETPyBAaTU B €IMHY CUCTEMY
HapoJHOro rocmnojapcTBa KpaiHu. lLle nacTh MOXIMBICTH MIATPUMYBATH Ta PErYJISPHO
OHOBJIFOBATH TPAHCIIOPTHO-JIOTICTHYHY MOJIENb, sIKa 0€3M0CEPEIHBO MOB s3aHa 3 BUPOOHUIITBOM
TPAHCIOPTHOI MPOAYKLII 1, TAKUM YHMHOM, MEPEBECTH 1i 3 pO3psAYy IHHOBALIWHUX B MOCTIIHO
NI0Yy 1 He3aJIeKHY B1J1 JJOKAJIBHUX 3MIH Y HOpPMATUBHIN 0a31, ypsaiiT. o [1].

BpaxoByroun BHIllEHABEJEHE, METOI0 CTATTI € 3alpONOHYBAaTH HANPSMKH DPO3BUTKY
TPAHCIIOPTHOI IHPPACTPYKTYPH, sIK1 3a0e31eyaTh CTIMKE Ta JOBrOTPUBAJIC 3pOCTAaHHS MPAKTUYHO
BCiX raimy3ed  YkpaiHu, T[OB’SI3aHUX 3  TPAHCHOPTOM, IE€PEBE3CHHSMHU, BaXKKUM
MalIMHOOYTyBaHHSIM, TYPU3MOM Ta NEPEBE3CHHAMHU M1aCaXKUPIB.

Bukiaax ocHoBHOro Marepiaay. €auHa dYOpHOMOpChKa Oap’KOBO3HA CHCTEMA.
[IpononyeThCsl MPUKIAAHUA IHCTPYMEHT JIOTTYHO 3aBepLIEHOi peanizaiii i1ei BUKOPUCTAHHS
JlHinpa sK TPaH3UTHOI TPAaHCIOPTHOI apTepii YKpaiHM Ta MOBHOLIIHHOTO BKJIIOUEHHS HOTO B
€BpoMneicbKy CHCTEMY BHYTPIUIHIX BOJHMX LUIAXIB Ta €Bpoa3iiicbKy CUCTEMY BaHTaKHHUX
TPAHCIOPTHUX KOPHUJAOPIB MLUISIXOM OpraHizaiii 0Oe3nepeBaJloOYHUX BaHTAXKOIMEPEBE3E€Hb Y
cuctemi J{ninpo — Yopue mope — dynait — Bonro-/lon — bocdop. CBiTOBI KOJIMBaHHS IIIH Ha
CUPOBHHY, @ TaKOX HECHPUATIMBUI THMYaCOBHI MPOTHO3 K HIKOJIM TOCTPO CTaBUTh MUTAHHS
PO 3HIKEHHSI JIOTICTUYHHUX BUTpAT, Y T.4. cOOIBApPTOCTI JOCTAaBKM CHUPOBHHHUX BAHTAXIB Yy
noptu LlenTpanpHoi 1 3axigHoi €Bpony, a Takox I[liBnenno-CxigHoi A3zii Ta Kutato. Pimenusm
3a3HaueHoi mpoOjeMu OyJe CTBOPEHHs JIOTICTHYHOI CXeMH, sika O MIHIMI3yBajla TPOMDKHI
MEePEBE3CHHsI Ta TMEPEeBAJIKy B MOpTax — (aKTOPIB, IO 3HAYHO 30UIBIIYIOTH COOIBAPTICTH 1
KIHILIEBY BapTiCTh BaHTaxy [2].

Haii6inp1mn epekTUBHOIO CHCTEMOIO, SIKa MIHIMI3Y€ TPAaHCIOPTHI (JIOTICTUYHI) BUTPATH 1
¢iHaHCOB1 BUTpaTH, € Oap)keBO3Ha (JIXTEPOBO3HA) CYAHOIUIABHA cucTeMa. bapikeBo3Ha
(JiXTEepoBO3HA) CHUCTEMa — II€ TPAHCIOPTHA JIOTICTHYHA CHUCTEMa 3 YYacTI0O MOPCHKOTO 1
pPIYKOBOTO (JIOTY, OCHOBHHMM 3aBJaHHSM SIKOi € Oe3lepeBaioYHE NMEPEBE3CHHS BAHTAXKIB MK
MOpTaMu PI3HUX pIUKOBUX OaceiHiB. [Ipu cTabuIbHOMY MacoBOMY BaHTaKOIOTOLI Oap>KeBO3HA
cucTteMa € Haloubil edEeKTMBHUM 3aCO00M JOCTAaBKM BAHTAXIB «BII JBEpEH J0 ABEPEI».
[TepeBaru Ta kiHIeB1 mpedepeHilii.

Jlns nepxaBu:

— TOCWJIEHHS 3HAuylIOCTI YKpaiHM sK TPAaH3UTHOI Jiep>KaBU y 3B’A3KYy 3
MEPEOPIEHTALIEI0 BAHTAKOMOTOKIB CXIJHOEBPONEUCHKUX KpaiH Ha TPAHCHOPTHUN HAIPSIMOK
Huinpo — Yopue mope — [ynaii — Bonro-/lon — bocdop;
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— TIOBHOLIHHE BKJIOYEHHs piukd JIHINpo B cucTeMy 3arajJbHOEBPONEHCHKUX Ta
€BPOa31iCbKUX BAHTAXOIIEPEBE3EHb;

— TOXBaBJIEHHS JUIOBOI AaKTUBHOCTI Ta J0XOAIB B OIO/DKET Yepe3 3pOCTaHHSA
NSUIBHOCTI PIYKOBUX TOPTIB Ha JIHINpi, CYJHOIUIAaBHUX KOMIIaHIH, CyAHOOYIyBaHHS,
CYJTHOPEMOHTY.

Jlyig ekcriopTepis:

—  3JICLLEBJIEHHS NEPEeBE3E€HHS TOHHU BAHTaXy 1 30UIbLIEHHS MPOAYKTUBHOCTI pOOIT y
3B’SI3KY 3 BUKJIFOUEHHSM MOJBINHOT 1 TOTPIHHOT epeBaIKu BaHTAXKY;

—  BUKJIIOYEHHs BTpAT, IPOCTOiB, OUIKYBaHHS 3aJ113HUYHHUX BaroHiB TOIIO;

—  MIHIMI3alis JOTICTUYHOIO JIAHIIOra JOCTAaBKU BaHTAXY 1 BUKIIIOUEHHS «PO3MUBAHHS
BIIMOB1IAJILHOCT) MK Y4aCHUKAMH TPAHCTIOPTHOTO TPOIIECY;

Jli1st cymHOTUTaBHOT KOMTIaHIi-TIepeBI3HUKA:

— MPOTHO30BAaHUM BAaHTAKOMOTIK, MOXJIMBICTh ONTHUMAJILHOTO IJIAHYBaHHSI poOOTH Ta
peMoHTY (IoTYy;

— PUTMIYHICTH pOOOTH 1 HE3AJIEKHICTh BiJ JOPIr Ta MOPTIB NMPOMDKHOI NEpeBaJIKH,
MOPCBKOT JUISHKH, IIOTOJJHUX YMOB;

— MOXJIMBICTb II€pEBE3€Hb IMACAKUPCHKUX CYyAEH 1 TMPOJOBXKEHHS Kpyi3iB Ha
€BPOIENCHKUX PIUKOBUX cynax 1o JHinpy;

—  PO3BUTOK IepeBe3eHb 0apk Ha MOPTH A30BChKOTO 1 Bosiro-/{oHCHKOTO HAMPSMKIB.

Jiig cynHOOYAIBHUX 1 CYyTHOPEMOHTHHUX HiANPUEMCTB:

— OyaiBHMUTBO Oap>KeBO3IB 1 0apiK;

— 3[iiiCHEHHs BCIX BU[IB PEMOHTY Ta TEXHIYHOIO OOCIYrOBYBaHHS 3ajlyd€eHOTO B
JAHUX TepeBE3eHHX (II0TY;

—  MOJEpHI3aIlis 1 peHOBAaIllsA 3ATy4eHOTO (IIoTY.

HaBenena OapkeBo3Ha cucTeMa MOKe 3a0€3MEUUTH IPAKTHUYHO TOBHE JIOMIHYBaHHS Ha
YOPHOMOPCHKOMY PHHKY BaHTaXOIEpPEBE3€Hb 3a paxyHOK CTBOPEHHS IO CYyTI HOBOIO
BAHTaXXHOT'O TPAHCIOPTHOT'O KOPUJOPY Ui Oyib-sIKUX TUITIB BAaHTaXIB [2].

2. €1MHa YOPHOMOpPCHKA IMOPOMHA cUCTeMa. Y 3B’SI3KYy 3 MOPAJIbHUM Ta (PI3SUUHUM
CTapiHHSAM ICHYIOUMX aBTOMOOUIBHMX Ta 3aJI3HUYHUX HOPOMIB, Kl OOCIYyroBYIOTH MOPOMHI
JHIT MDK YOPHOMOPCBKMMHU HOpTaMu YKpaiHuW Ta CYCIIHIX KpaiH, MPOMOHYEThCS pO3poOKa
MPOEKTY €IWHOI YOPHOMOPCHKOI aBTOMOOUIbHO-3II3HUYHOI TMOPOMHOI CHCTEMH, SKa
o0ciyroByBaTuMe ICHYIOY1 Ta MEPCIEKTUBHI aBTO- Ta 3aJlI3HUYH1 KOPUAOPH Ta BaHTAKOMOTOKH.
OcCKUIbKM OPOMHM — 1€ CIIELIaIi30BaH1 Cy/IHa, sIK1 MOTpeOyIoTh (paxoBUX ONEpaToOpiB, JOLLIbHA
opraHizailisi OKpPEMOTO CYIHOBJIACHHWKA, SKHH OM 3aliMaBCs TEXHIYHOI Ta KOMEPIITHOIO
eKCIUTyaTalllero Takux cyjaeH. IlepeBaru Ta mpedepeHIlii mMpaKTUYHO aHAJIOTIUHI Gap)KeBO3HIN
CUCTeM1 NpU TOMY, LI0 MOPOMHI IEPEBE3CHHS J0JATKOBO OMNAHOBYIOTh OKPEMHH KIlacTep
TPaH3UTHUX BaHTAXIB Ta CIYXaTh JOJATKOBUM (DaKTOpOM MpUBAOJIEHHS TPaH3UTHUX
3apyOLKHUX NEPEBI3HUKIB [3].

3. Kpyi3na koMmmaHisi 3MIIIAHOTO CIHOJy4eHHS. 3a/ulsi IOBHOLIHHOTO PO3BUTKY
TYPUCTUYHOI rany3i YKpaiHM B 4YacTHHI BHYTPIIIHBOTO Ta B’i3HOTO TYpU3MY, MPOMOHYETHCS
PO3pOOUTH KOHIIENT TYPUCTHYHOI KPYI3HOI KOMITaHii, sika O creriaiizyBaiacs Ha TyYpUCTUYHUX
Kpyi3HUX nepeBe3eHHsAX MDK JlHimpom, YopHum mopem, [lyHaem Ta y mepcrnextuBi Bosro-
Jlonom Tta CepeazeMHUM MOpEM

Po3BUTOK KOMIIaHIT IPOTIOHYETHCA B JIEKUIbKa OCHOBHUX €TalliB.

1-ii etan — oprasi3aiisi CyAHOIUIaBHOI KPYyi3HOI KOMIIaHIi, LIUIbOBE MPOEKTYBAaHHS Ta
OyAyBaHHS NMacaXUPChKUX KPYI3HUX CyJieH A Kpyi3iB o Juinpy, [Ipumn’sri ta JlecHi.

2-i eran — OyJIBHUUTBO HOBHUX CYJEH 3MIINIAHOIO IUJIaBaHHS 3  PIBHEM
KoMpopTtabenbHOCTI 4 3ipKu, MICTKICTIO 220 macakupis 11 KpyiziB o [Juinpy ta JlyHaro.
3-ii eram — OyIIBHUUTBO HOBUX CYAEH Ml Kpyi3iB no YopHomy Mopro 1

Cepenzemuomop’to MicTkicTio 800—1000 mac. ayis BUKOHAHHS KpPYi3iB y YOPHOMOPCHKOMY 1
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Cepe3eMHOMOPCHKOMY OaceliHax, a TaKoX MPOJOBXKEHHS Kpyi3iB 3 [Hinpa 1 JlyHato misxom
MepecajKy MacaXxupiB sl BIABITYBaHHSI MOPCHKHUX TTOPTIB [1].

OcHOBHI IepeBaru Ta npeQepeHuii:

— 3ajJydeHE BITUM3HSHE CYAHOOYJyBaHHS Ta IHLI CIOPIIHEHI ramxy3l HapoJHOTO
roCroAapcTBa KpaiHu;

— TMOTY)XHUH pPO3BUTOK HAIIOHAJHHOTO CYJHOBJIACHUKA 31 3MOTOK BHUKOPHCTAHHS
BITYM3HIHUX (PaxiBIIB B 00JaCTI IHXKEHEPIl, CYJHOTUIABCTBA;

— TNOTYXHUU PO3BUTOK BHYTPIUIHHOTO Ta B’i3HOTO TYpHU3MY;

—  TIIBUINEHHS TYPUCTHYHOTO, TEXHIYHOTO Ta TEXHOJIOTITYHOTO MPECTHKY KpaiHH.

4. ObnamtyBaHHSl MacaXUpcbkoro nopry-xady Ha Hwmwxubomy Jlynai. Ha Huxubomy
JlyHai noTpiOeH macaKupcbKuil mopT-xad, MpU3HAYeHUH A poTauli Kpyi3HUX Macaxupis, sKi
NpsIMYIOTh SIK 3 JyHalCbKUX KpaiH, Tak 1 3 YopHoro mops. Uepes Te, 10 TaKOTO MOPTY HEMAE,
JlaJIeKO HE MOBHICTIO BUKOPUCTOBYETHCS MOTEHI[IANI ICHYIOUOTO KPYI3HOTO (UIOTY SIK Ha caMOMy
Hynai, tak 1 B YopHomy Mopi. 3apa3, KoM KUIbKICTh BaHTaxiB Ha [lyHai 3MeHuIyeThCs, a
MacakupiB 1 TYpPHUCTIB cTae Bce OuIblIe poJib nopTy-xady Ha Hwmkubomy [lyHai sk Hikosu
akTyanpHa. HuHi icHye crabuibHuil macaxkuponoTik Ha Hwxubomy [lynai. Bin npoOutbes
(Benuka yactuHa e B PyMmyHI10), ajie BiH €, 13a CIPUSTIUBUX 0OCTaBUH HOTO MOXKHA HE TUTbKHU
IepeHanpaBuTu 1o cede, asie i miacwiutu. Ock TyT 1 NOTPIOEH MacaXUPChKUM creliaai3oBaHuil
nmopT-xab, Jie 30CepeIKEH] He TUIBKM MOPCHKI, ajie ¥ aBia- Ta 3aJI3HWYHI NUIAXU. [3Main s
bOT0 HaOUTBIN edekTuBHE Micte [1].

5. BopnoTtpancnoptHi cnionydeHHs. €8pocoro3 Ta EEK OOH cxBamunu nipoextu Himpo-
Bby3bkoro Boanoro nuiaxy (E-40), cynHomnaBHux kananiB [layraBa — Jluinpo (JlatBis —
binopycs), Himan — Jluinpo (JlutBa — bunopych). 3 yKpaiHCbKOI CTOPOHU IEpPCHEKTUBHE
BBEJICHHS [0 JIaJy LUX BOJHOTPAHCIOPTHUX IUIAXIB MOTpeOye JIOTICTUYHUX Ta TEXHIKO-
€KOHOMIYHUX PO3pO0OK 3 METOI0 OIL[IHIOBAHHS CTYNEHIO MOTPIOHOT IHTEerpamii BITUYM3HSIHHX
TPAHCIOPTHUX Ta JIOTICTUYHUX rany3ei. Ase, y Oyab-SKOMYy BUIAAKY, BBEACHHS /10 Jaay LUX
HOBUX CYAHOIUJIaBHUX LUISXIB MIEPETBOPUTDH JIHINPO HA TpaH3UTHHUI TOPriBeIbHUN NUIAX, a Horo
6a3oBi noptu (KwuiB, JlHinmpo, 3anmopbkks Ta 1H.) HA TPAaH3UTHI BAaHTa)XH1 MOPTU-XaOW, sKI
BIUIMBAIOTh HA BAaHTAXHI MIOTOKH HE TUIBKU BCEPEAMHI KpaiHHU, a i HA BChOMY €BPOa3iaTChKOMY
npocropi. Lle m03BosuTh Oulblll €PEKTUBHO BUKOPHUCTOBYBATH 3aIPOIOHOBAHI Oap)KeBO3HY
CUCTEMY, HalllOHAJIbHY KPYi3HY Ta TPaHCIOPTHO-TYPUCTHYHI CUCTEMH [4].

BucHoBKM. 3amipornoHOBaH1 KOHLIENITH IHTETPOBAHUX TPAHCIIOPTHO-JIOTICTUYHUX CUCTEM,
SIK1 3/1aTHI MOCWJIMTU POJib YKPAiHU B TPAHCIOPTHHX, JOTICTUUHUX, TEXHIYHUX Ta TYPUCTUYHUX
rajy3six Ha CBITOBUX puUHKaX. He3Bakaroum Ha KpHU30BHUH CTaH, 3apa3 JQy)Ke€ 3pyYHO MOYMHATH
poOOTH 3a LMMU MPOEKTaMHU, 100 Ha MIAHNOMI PUHKY CUCTEMH MOTJIM OyTH 3alylleHi 10 poOoTH
B Oy/b-SIKHii MOMEHT.

CIIMCOK BUKOPUCTAHOI JIITEPATYPH

1. Bopnuuii tpancnopr. 30ipHUK HaykoBHX mpainb KuiBcbkoi nepxaBHOI akaaemii
BOJIHOTO TpaHCTOPTY iMeH1 rerhbMmana [lerpa Konamesuua-Caraiinaunoro. — K.: KIIABT, 2016.
—Ne 2 (25). - 250 c.

2. https://subject.com.ua/technology/transport/223.html

3. https://lektsii.org/4-4460.html

4. http://epl.org.ua/announces/7705/
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TEHJEHIIUU PA3BUTUS U TUATHOCTHUKA KAYECTBEHHBIX
U3MEHEHUM KOHTEMHEPHOI'O ®JIOTA

Kpaesuenko A. B.
Xepconckasn zocyoapcmeeHHas MopcKas aKkaoemust
Hayunwiii pyxosooumenv — besxkposnuiii B. A., cmapwuii npenooasamenv Xepcouckoti
20Cy0apcmeeHHol MOPCKOU akademuu

BBegenne. MexyHaponHas TOProBisl SBIsETCS HaubOojee pa3BUTOW  (popMoit
MEXAYHAPOIHBIX IKOHOMUUYECKUX OTHOIIEHUH. OHA UTpaeT IJIaBHYIO POJIb HA MUPOBOM PBIHKE.
B pamkax mMexayHapOoAHBIX 3KOHOMHUYECKHX OTHOILIEHUMN OCYILECTBISETCS PEryasipHbIi 0OMEH
TOBapaMM M yCIyraMu MEXAy CTpaHaMHM, YTO OCYLIECTBISETCS uepe3 crneuuduyueckyro Gopmy
MEXAYHApOJHBIX OTHOLIEHUWH — MexAyHapoqHoW Toprosiau. Cpenu Bcex  BHJIOB
TPAHCIOPTUPOBKU MPHOOPEN MOMYASIPU3ALUI0 UMEHHO BOJHBIA TPAHCIIOPT B CUITY CBOEH HU3KOM
ce0eCcTOMMOCTHU IIEPEBO3KHU IPY30B.

OcHoBHasi yacTh. C cepeMHbI IPOIUIOTO BEKa BIIOTH O COBPEMEHHOCTH OOJbllas
4acTb TOBApOB BO BCEM MHpE TPAHCIOPTUPYETCS MMEHHO B KOHTEWHepax. JTa TEeHJEHIUs
HEYKOCHHUTEJIBHO PACTET, O YeM CBHJICTEILCTBYIOT JaHHBIC ClIeAyroIIei Tabmuubl [1].:

Tabnuna 1 — O0BEMBI MUPOBBIX [IEPEBO30K KOHTEHHEPOB

Pernonsr | T'oxer 2000 2005 2010 2015
EBpomna 30,5 35,2 39,6 42.3
Adpuka 2,9 3,5 3,7 4,0

Cpennuit Boctok 3,7 4,6 4,8 4,9
Cesepo- 17,6 24,1 28,3 31,2
Bocrounas Azus
Boctounas Asus 36,9 41,8 45,6 49,8
Oxkeanus 3,0 3,6 4,0 4,2
Cesepnas 24,8 28.5 32,4 34,5
Amepuka
JlaTnHckast 39 4,7 5.2 5.6
Amepuka
Bcero 123,2 145,9 163,6 176,5

OcHoBaTeneM U OTIOM COBPEMEHHOM KOHTEHHEepU3allMM MOXHO cuuTaTh Masbkoma
Maxknuna (Malcom Purcell McLean). B 1937 rony ero mocerusna ujest morpy3kd Ha CyJIHO HE
OTJIeIIbHBIX TOBAPOB U3 I'PY30BHKA €r0 KOMIIAHWH, a MOTpy3Ka Bcero rpyzoBuka. [loznnee unes
COBEpUICHCTBOBAJIaCh, W OH IMOHSUI, YTO MOYKHO HCIOJb30BaTh TOJIBKO caM mpuuern, 0e3
aBTomMoOmis. Co BpeMeHeM ero kommnaHusi crtajia Bropoi no BenuuuHe B CIIIA TpancnopTHO#
KOMIlaHueH, pacnonaraBmieit 1770 rpy3oBUKamMM B CBOEM aKTHBE, 4YTO I[O3BOJIMIIO €My
MIPUCTYIHTH K PEATN3ALUN CBOEH T€HUAIBHOW HUJIEH.

Maxnun npurnamaer uHxeHepa Kura Tantimunrepa (Keith Walton Tantlinger). On
CTaBUT Iepesl HUM 3a7adyy CKOHCTPYMpPOBaTh KOHTeWHep anuHoM 35 ¢yroB, Kak U JuIMHA
npuiiena rpy3oBuka. TaHTIMHIEp B CBOIO 04Yepe/ib HE TOJbKO KOHCTPYUPYET caM KOHTEHHep, HO
U COBEpIICHCTBYET €ro Kapkac, 4YTO I03BOJISIET MNPUMEHHUTHh elI€ OJHY HEOThEMIIEMYIO
OCOOEHHOCTh COBPEMEHHOTO KOHTEWHEpHOro (oTa — ImITabenupoBaHue. DTO MO3BOJIUIIO
YBEJIMYUTH 00BEMBI IEPEBO30K B pasbl [3].
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Right closed Left closed

Pucynok 1 — Twistlock

Taxxe Tantnunrep pazpabateiBaeT cucteMy kpemieHuit u T.H. Twistlock’os, puc. 1, [3].
DTO MO3BOJWIO HAAEKHO KPENMHUTh KOHTEWHEpAa, 4TO, B CBOIO OYepe/lb, OUYEHb YIPOCTUIO UX
0e30macHyI0 TPAaHCTIOPTUPOBKY. TaHTIIMHTepy MPUHAICKUT 79 3aMaTeHTOBAHHBIX U300PETCHHI
CBSI3aHHBIX C EPEBO3KOM I'PY30B.

26 ampens 1956-oro roga B AKCILTyaTalMio BBEICHO TEPBOE KOHTEWHEPHOE CYIHO,
nepeobopynoBannoe u3 Ttankepa. Ideal X orwammn w3 mopra Heroapk-Dmm3aber B mopT
XptocToHa. Ha 0opTy Hax0aumoch 58 KOHTEHHEPOB, KOTOPHIE OBLIN JOCTABJICHBI B IIEJIOCTHOCTH
Y COXPaHHOCTH.

B te Bpemena cyna npoBoauiiu okoJio 50 % BpeMeHu B HOpTax MpH MOTPY3Ke / BBITPY3KeE.
[IpumeHeHre KOHTEHHEpU3aLUU K€ MO3BOJIWIO COKpaTUTh A0iro npocroeB 10 20 %. To ectpb
cyna craiau mpoBoauTh B Mope 80 % BpeMeHH, 4To, B CBOIO 0UYEPE/lb, BEChMa 3aMETHO IMOBBICHJIIO
NpOLIEHT yucToi mpuObutn. Tak, neperpy3ka 1 TOHHBI rpy3a 00X0oaMIach B cpeaHeM B 5,86 §. A
Onaromapsi MpUMEHEHUIO KOHTEHHEpH3alMy 3Ta CyMMa COKpaTHiach B 36 pa3 M crana paBHa
Bcero Jimiib 0,16 $! K Tomy e, rpy30Bbie KOHTEHHEPHBIC ONEpaIliy 3aHUMaNU B 6 pa3 MEHbIIIE
BpeMeHH. Bce 3Tu (hakTopsl ObUTH CBHUICTEIHCTBOM 0E€30TOBOPOYHOTO ycrexa ujaen Majabkoma
Maknuna [4].

TomdkoM B pa3BUTHH MEXIyHAPOJHBIX KOHTEHHEPHBIX IIEPEBO30K MOYKHO CUHTATh
Hayvajo MOCTAaBOK CHAOXKEHHS BO BpeMsi BOMHBI BO BheTHaMm /sl aMepHKaHCKUX BOOPYKEHHBIX
cwi. MakiuH JoOuics TOro, 4YTo IOJyYWJ TECTOBBIM 3aKa3 OT IpaBUTENbCTBA Ha 226
KOHTEHHEpOB. Pe3ynbraThl OKa3aliv, 4TO JUIUTEIBHOCTh MEPEBO3KH COKpPATHIIACh B 5 pa3, B TO
BpeMsi, KaK TPYyJ03aTpaThl COKPATIIINCH B 6 pa3. Bbul 3aKimfou€H KOHTPAKT HA MOCTABKY TPY30B
door-to-door. To ecth rpy3 mpeoaosieBajd MOJHYIO IEMb JIOTUCTUKA — OT 3arpy3KH ITYCTOTO
KOHTEWHEepa JI0 €ro pa3rpy3KH U MEPEBO3KH TOBAPOB MPSMUKOM Ha CKJIaJl B TyHKTE Ha3HAUCHHUS.
OTO TO3BOJHMIO TPUMEHUTH YK€ COCTOSBIIYIOCS CHUCTEMY MYJIbTHMOJAIBHBIX IIEPEBO30K,
UCTIOJB3Ys Pa3lIUYHbIE CPECTBA TPAHCIIOPTHPOBKH — U CyJa, U aBTOMOOHIIH.

MaximH ~ co3man  eAMHYI0  3alaTeHTOBAaHHYI0  CTAaHJAPTH3UPOBAHHYIO  CHCTEMY
KOHTEHHEPHBIX MepeBo3oK. OH cienal 5TH MaTeHTHI JTOCTYIMHBIMU JUIsI APYTHX MEPEBO3UYHKOB,
YTO TMPUBEJIO K PE3KOMY POCTY B HHIYCTPUH TIEPEBO30K MO0 MOPIO.

AR N LES o

Pucynok 2 — KonTeliHepHbIe rpy30BbI€ Ollepalvu
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Kaxnprit mecsir Sea-Land noctasisin Bo BeetHam 1200 xoHTeliHEpoB, a Ha 0OpaTHOM
nyTu BE3 komMmepueckue ToBapel u3 FOro-Boctounoit Asuu. K 1973-my roay 80 % mopckux
IPy30ME€PEBO30K OCYIIECTBIISIIOCHh KOHTEHHEPHBIMU CYAaMU. DTO JIECATHIIETHE MTO3BOJIUIIO CTAaTh
Sea-Land Bemymel TpaHCTIOPTHONM KOMITAaHUEH B MUDE.

PazButne Mopckoit oTpacnu B OyiKaliime To/Isl Oy1eT XapaKkTepru30BaThCs:

1. Pocrom 00BEMOB MEXIyHApOJHOM MOPCKOM TOProBiH, KOTOpasi MpU3HaHa HauboJjiee
NOCTYNHOM, KOM(MOPTHON U ACIIEBOI.

Ilo wunpopmauun Kommccun OOH mno toprosie u passutuio (UNCTAD), myrem
MOPCKHUX NEPEBO30K ocyuiecTBisgercs 6onee 80 % MUPOBOI TOProBiu ToBapamu [2].

3a mocneaHee ABaaUaTWIETHE O0BEMBI MOPCKOM TOProBIM BO3pPOCIM B JiBa pasa.
[logoGHOE cTpeMHTENbHOE pa3BUTHE, IJIAaBHBIM 00pa3oM, OOYCIOBJIEHO IEPEBOJAOM
MIPOM3BOJICTBA U3 MHIYCTPUAIbHO PA3BUTHIX CTPAH B FOCYAAPCTBA C HU3KON CE0ECTOMMOCTHIO
KOHEYHOro Mpoaykra. BenencrBue storo:

— cQopMUPOBAIUCh HOBBIE MapUIPYThl MEXJAYHApOJHOW MOPCKOM  TOProBi,
CIOCOOHBIE TIOMEHATh €€ TpaJAuLMOHHYI KoHurypanuto. I[lo maHHBIM Hcclaea0BaHUN
UNCTAD, nauOosiee mNEepCHEKTUBHBIMH C TOYKM 3PEHUS JIOTUCTUYECKUX KOMMAHUM H
TpaHCIOpPTa SIBJISIFOTCSI  BHELIHETOPIOBBIE OMNEpalud Mexay A3uaTcko-THXO0KeaHCKUM
PErMOHOM M PAa3BUTBIMM JKOHOMHMKaMH EBpomneiickoro u JlaTMHHOAaMEpPUKAHCKOIO peruoHa
(Kurait — ctpansl EC, Kuraii — Jlatunckas Amepuka);

—  BBIPOC Y/EJIbHBIA BEC KOHTEHHEPHBIX MEPEBO30K, YTO MOATBEPKIACHO YBEIUUCHUEM
CYMMapHOTo JieiBeiiTa KOHTEHHEPHOTO (II0Ta;

—  copMUPOBAIUCH HOBBIE LIEHTPHI CYIOCTPOCHUS;

—  BBIpOCIM TpeOoBaHUsI K 0€30I1aCHOCTHU CYJ0XO/ICTBA.

2. Bo3pacTanuem pojy MOPCKUX PECYPCOB I MUPOBOM 3KOHOMHUKH.

3. CylecTBEeHHBIMU M3MEHEHUSIMU Ha pbhIHKaX MOpPCKOW paldouel Cuiibl, BEAYIIHUX K
M3MEHEHUIO PhIHKA CIIELUaIbHOIO 00pa30BaHusl.

BeiBon. Henb3s oTpunath TO BIMSHUE, KOTOpOE€ TMpUBHECIAa B HAll MU
KoHTelHepu3auus. KoHreliHepsl B JECATKU pa3 yJCIIEBUIN TPAHCIIOPTUPOBKY TOBApOB, YTO, B
CBOIO O4Yepelp, CHENANI0 MX AOCTYHNHBIMH Ui Imokynarenedl. KonTeiHepusanus no3BoJuia
MIPOBECTH BCEMHUPHYIO CTaHJApTHU3allMI0 TIPYy30B, UYTO 3aMETHO OOJEr4usio HMEHHO
MEXAYHapoAHbIH 000poT TOBapoB. Bce 3T0 mpuBeno K HBIHEIIHUM TEMIIaM pocCTa
ri106anu3anry, Korjaa Juisi TOBapoB U KalluTajla CTAHOBUTCS BCE MEHbIIIE I'PaHUI] U BCE OOJbIlIe
BO3MOKHOCTEH.

CIIMCOK MCITOJIb30BAHHOM JINTEPATYPBI

1. CallT SKOHOMHMYECKHMX cTpaTeruil [OneKTpoHHbIM pecypc].: Pexum pocryna:
http://2020strategy.ru/g19/news/31964132.html

2. CalT 27eKTpPOHHBIX COOpPHHMKOB [DyeKTpoHHBIN pecypc].: Pexum npocryna:
http://www.transport29.ru/vodnyj-transport/27-deyatelnost-vodnogo-transporta

3. MHcropuss mnosiBieHuss KOHTeWHepoB [DnekTpoHHbIl pecypc].: Pexum nocryna:
http://www.richstaker.com

4. Kak nosBWIMCh KOHTEHHEPHI, UCTOPUS OJHOM ujen [ DIeKTpoHHBIHN pecypc].: Pexxum
noctyna: https://galtrade.ru/servisi/stati/164-kak-poyavilis-kontejnery-istoriya-odnoj-idei
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METOJUKA PO3PAXYHKY HEOBXIJJHOI KILIBKOCTI IOPTOBUX
BYKCHUPIB

Kpacunvnukos B. O.
Xepconcvka oepicagna mopcoka akaoemis
Hayxosuii xepienux — Amipos A. 1., cmapwuii suxnaday Xepcoucbkoi
0epaHcasHoi MopcbKoi akademii

Beryn. Ilpu BukOHaHHI HIBapTOBUX oOlepaliii BHUHUKAE HEOOXITHICTh 3aMOBJIEHHS
OykcupiB Ui opraHizaunii 0e3neyHoro MaHeBpyBaHHsS. Y 0araTboX HOpTax B 000B’SI3KOBHX
MMOCTAHOBAX YKa3ylOTh KUIBKICTh OYKCHPIB, SIKi TMOJETHIYIOTh MPOIEC pyxXy 1 3a0e3MeuyroTh
IpoLec MIBapTyBaHHs HAa BUIMAJIOK, SIKIIO BiAOYAEThCS BIIMOBA CyJHOBUX IIPUCTPOIB.

[ToproBi Oykcupu BBOJSATH BEJIUKI CyAHAa B MOPT 1 BUBOJATH iX 3 MOPTY, HaAalOTh
JI0TIOMOTY M IiJl Yac IIBapTyBaHHA 1 BIALIBAPTYBAHHS, [IEPECTABIIAIOTH Cy/AHA 3 OJIHOTO MicLs
CTOSIHKM Ha 1HIE, 3JIICHIOIOTh KAHTOBKY CyIEH, OyKCHUpyBaHHS IIOPTOBUX Oapi,
MEePEBAHTAXKYBATHLHUX MEXaHI3MIB, 3€MCHAPS/IIB TA HIIUX TUIABYYUX 00’ €KTIB.

MeTto10 1aHOTO JOCTiIZKEHHS € BU3HAYEHHsS] HEOOX1AHOI KUIBKOCT1 HOPTOBUX OYKCHUPIB
JUI LIBApTYBaHHS Cy/HA.

OcHoBHa yactuHa. [Ipu BU3HAUEHHI CyMapHOI NOTYKHOCTI OYKCHpPIB, HEOOXIHOT s
PYXy CyAHA, BPaxOBYETHCS OIMIp BOAM Pa3oM 13 BIUIMBOM BITpy. BBOJATH 1 cTaBisATH CynHa 10
npuyaly 3a3BUyai 3a JOMOMOTr0I0 JBOX OYKCHPIB, ane A OyKCUPYBaHHS BEJIMKUX OKEAHCHKUX
JaitHepiB MOTPiGHO /10 BOCbMU-AEB’ ATH OykcupiB [1-3].

KinpkicTh OyKCHpIB BU3HAYAETHCS 32 HASBHOCTI iX B MOPTY 1 MOTYKHOCTI KOXKHOTO, ajie
HE NMOBUHHA OyTH MEHILE JBOX, AY)KE BEJIMKA KUIBKICTh OYKCHPIB JUISl BEIMKUX CYAEH 1CTOTHO
YCKJIQHIOE MPOIIEC YIPABIIHHS PYXOM.

Tabmuis 1 — Bubip moTyxHOCTI OyKCHUPIB 32 BOJOTOHHAXHICTIO CyaHa [2]

. 3arajibHe po3paxyHKOBE . .
JIC)IBCI/IT CyaHa, T TATOBE 3YCHILIA, TC Op1€HTOBHa CymMapHa MoTYyXHICTb, K.C.
200000 105 17000
150000 93 15000
100000 80 12000
75000 70 6000
50000 60 5000

Ha puc. 1 mokasani pi3H1 BUMAJKU OYKCHUPHOTO OOCIIyrOBYBaHHS: A — BBEIEHHS [0
pUyaly OKEaHCHhKOro JaifHepa Jekuibkoma Oykcupamu; b — ycrtaHoBka OykCMpoOM cyiHa B
oOMexeHNX yMOBaxX KOpMOIO Brepena; B — ycTaHoBKka cyqHa 10 mpuyaily JBoMa OyKCHpamH;
I' — nputrcHeHHs: oAHUM 3 OYKCUPIB KOPMU CylIHa JI0 npuuaiy; /|- ycraHoBka CyqHa OJHUM
OyKCHpPOM IpU BUIKMMHOMY BITpi; € — BiIIIBapTyBaHHS BEJIMKOTO Cy/AHa BiJl IpUYyaly Ha
HITIPUHTY 3a JIOIIOMOT00 OYKCHPHOTO cyaHa; JK — BimmBapTyBaHHS CyJQHA Bia mpudany 00pToM
Ha HOCOBOMY LIIIPUHTY 3a JONOMOTOI0 Oykcupa; I — posropraHHs OJHHUM OyKCHpPOM CyAHA B
obmexxeHiit akBaropii; K — BigmBapTyBaHHs CyqHa CEpeAHIX PO3MIPIB OJHHM OYKCHPOM;
JI — BigTATYBaHHS KOPMHU CYAHA BiJ IpHyYaily OyKCHUpOM, HIC CyJHA BIABOJUTHCS 3a JOIIOMOTOIO
SIKIPHOTO KaHata,; M — BUBIJ Cy/IHA 3 KOBIIIA JBOMa OYKCUPaMU.

Skmo cyaHO 3a CBOIMHM po3MipaMu ONu3bKE 10 po3MIpiB OyKcHpa, TO OCTaHHIM
MIBapTYEThCS Tak, 00 (opmTeBeHs Oykcupa OyB 1mo3axy GOPIITEBHS CYAHA, IO OYKCUPYETHCS
npuOsm3Ho Ha 1/4-1/5 #ioro moBxkuHHU, a OyKCHUp pO3TalIOBYBaBCA O IIOJ0 CyqHA MapajiesibHO
a00 M1 HEBETTUKUM KYTOM JI0 HBOTO.

[Ipu OykcupyBaHHI BaKKOTO 1 IIOTaHO KEPOBAHOTO Cy[HA, OYKCHUP PO3TALIOBYETHCS IiJ
kyroMm a0 10° no cyana, mo Oykcupyerbesa. Kopma Oykcupa MOBHHHA BUXOJUTH 32 KOPMY
cynHa. Take po3rauryBaHHs Oykcupa Hajae OUTbIly KEpOBAaHICTh KapaBaHy 1 3HIKYE OIIpP PYyXYy.
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Pucynok 1 — Bunanku 6ykcupHOro o0CiiyroByBaHHs

IIpu po6oTi 1BOX OyKcHpiB OUIBII MOTYKHUM 3 HUX OYKCHUpYE CYAHO B MOPT, a IHIIMM,
SIKHA TIPUHAHAB OYKCHPHHUH TPOC 3 KOPMH Ha OYKCHUpI1, JOoTIOMarae rmepuiomMy po3ropHyTH CyIHO B
nOoTpiOH1 MOMEHTU. PO3BOPOT Cy/iHa 32 AOMOMOIOI0 IBOX OYKCUPIB MOK€e OyTH IpOBEIECHUH Npu
HalMeHIoMY pajiyci nupkyssiii. [Ipu miaBeaeHH] cyaHa 10 IpUYaly CTeKaTh 3a CBOEYACHUM
MorauieHHsAM HuM iHepuii. JoBkruHy OyKCHPHHUX TPOCIB BU3HAUAIOTh 3aJI€KHO BiJ] 0OMEKEHOCT1
[IOPTOBOI aKBaTOPIi.

Ane pesxi npocminHuku [4, 5]. Ha 3aMiHy CTaHAApTHUX METOJIB OyKCUPYBaHHS
MPOTIOHYIOTh 3aCTOCYBaHHS 3aco0iB iH(oOpMaIiitHOTO 3a0e3nmedeHHsT JUIsi aBTOMATHYHOTO
IUIaHYBaHHS HEOOX1IHOT KUIBKOCT1 OYKCHpPIB, OCKUIBKM CTaHAAPTHI METOIU PpO3PaxyHKY
KUTBKOCT1 OYKCHpIB HE BPaxXxOBYIOTh MOTOJHHUX YMOB 1 perjamMeHTallii JOMmyCTUMOI MIBUIKOCTI
PYyXy B IIOPTY.

[lpuctpii, skuil [103BOJSIE poO3paxyBaTH KIIbKICTh OYyKCHpIB A Oe3MeYHOro
MaHEBPYBaHHS JIOCIITHUKU MPOMOHYIOTh 3aCTOCOBYBATH SIK 3aci0 aBTOMaTUYHOIO IJaHyBaHHS
KUIBKOCTI HEOOX1IAHUX OyKcUpiB Juisl 3a0e3nedyeHHs Oe3leKku Ipu opraHizauii pyxy i1 po3pooui
3aJIaHOTO AJITOPUTMY YIIPaBIIHHS CYAHOM.

[lpuctpiii  iHpopMmaniiiHOTO 3a0e3nmedeHHs BUOOpPY  KUIBKOCTI  OYKCHpIB  IpH
MaHEeBpYBaHHI MiJ] Yac HIBapTOBUX OIepaliidl B MOPTY MICTUTh JATYMKU IJIMHHOI MIBUAKOCTI,
JaTYUKU KypCy 1 KyTOBOI IIBUAKOCTI, JaTYUKHU MOJIOKEHHS MOJI0Ca IOBOPOTY, OJIOK PO3pPaxXyHKY
PIBHOAIIOUOT CHJIM 1HEpLii 1 30BHINIHIX CHJI, OJOK pO3paxyHKy HEOOXIZHOi KUIBKOCTI 1
po3cTaHOBKHM OykcupiB. biok 3 aBapiiiHO1 3yNMHKM MpPHU BIAMOBI F'OJIOBHOTO JBUTYHA MICTUTH
€JICKTPOHHY OOYMCIIOBAIIPHY MAIIMHY, TOB’s3aHy 3 IHIMKaTopoM. BiH mae mucruieit, 6ok
KOHTPOJIIO HEOE3MeKH BIJMOBHU TOJIOBHOIO JBHUIYHA, OJIOK MOOYJOBH TpaeKTOpil pyxy ajs
MIATOTOBKY IJIaHY MPOBOJKH 1 IIBAPTYBAHHS, OJIOK rpadiuHOTO 300pakeHHS MOJIOXKEHHS Cy/IHa
JUIsL OLIHKHM 1 pIIIEHHs 3a1adl 3MIHM Kypcy, OJOK BHOOpY 3aJaHOTO BIAXWJIEHHS, OJIOK
ABTOMATUYHOTO TIOPIBHSIHHS 33/1aHOTO 1 (DAKTUYHOTO BIAXUJICHHS, OJIOK aBapiiiHO1 CUTHAII3AIlil
PO HENPUITYCTUME BIIXUJIEHHS, OJIOK pO3paxXyHKOBUX JaHUX BHOOpY O€3ME4HOro Kypcy, OJ0K
OpraHiB ympaBliHHs, OJOK BXIAHMX, OJOK BHUXIAHUX JaHUX CyAHA, SKE IIJIATAE
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HIBapTyBaHHIO [5].

[TpuHUMNO i IPUCTPOIO 3aCHOBAHMN HA BU3HAYEHH1 KUIBKOCT1 HEOOXIIHUX OyKCUPIB 3a
BEJIMYMHOIO CUJIM 1HEpILIi MPU AOMYCTUMINA MIBUAKOCTI B MOPTY, sIKI MOTPiOHI /Uil 3aMOBJICHHS
OyKCHUpHOTO 3a0e3leueHHs, W0 HeoOXimHe Ui 3a0e3leueHHs TrapaHTOBaHOI Oe3meKu
MaHEBpPYBaHHS 1 BUOOPY PEXKUMY PYXY.

BucnoBku. HasBHICTb pi3HUX METO/(IB BU3HAUYEHHS KUIBKOCT1 HEOOXITHUX OYKCUPIB JUIs
3aMOBJIeHHS. OYKCHUpHOTO 3a0e3le4yeHHs B MOPTYy, HaJa€ IMIHPOKUX MOKIMBOCTEH Jyid
3a0e3neyeHHs 0€3MeYHOr0 MaHEBPYBaHHsI CYJHA B aKBaTOPIi MOPTY.

Ha mamy gymKky, came 3acTOCYBaHHsI MPUCTPOIO sl 1H(OpMAaIIHHOTO 3a0e3medeHHs
MIpPOLIECY YIPaBIIHHS CYJHOM IIiJi 4ac MaHEBPYBaHHS MpHU 3aXOJAl B MOPT JAJS LIBAPTYBaHHS
JI03BOJIUTh YHUKHYTH aBapii, siki 00yMOBJIEH1 YIPaBIIHHIM PYXOM CyJHa IIpU MaHEBPYBaHHI y
BUIIAJIKaX, KOJM BUHUKAE BiIMOBA B POOOTI IOJOBHOIO JBUTYHA. B IHIIMX BUIIaJKaX MOXKJIHBE
3aCTOCYBaHHSA TpaJUMLIAHUX METOJIB PO3paxyHKy HEOOXiIHOI KUIbKOCTI OyKcuUpiB 3a
BOJIOTOHHAXKHICTIO.
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IMPORTANCE OF SEA TRANSPORT IN THE INTERNATIONAL
TRADE

Kuchmistyi V.
Maritime college of Kherson State Matitime Academy
Scientific supervisiors — Petrushenko O. V., teacher of Maritine college of Kherson State
Maritine Academy

Introduction. Along with the acceleration of the globalization process, international
trade and international investments are constantly developing and are becoming one of the most
important sectors of the economy of most countries of the world. Transport services in the field
of sea and river freight are a potentially safe way to deliver goods. This type of freight is a
priority when exchanging raw materials and goods at the international level. In addition, it has a
large sociability of transportation geography and low consistency.

Prosperity and the state of growth within all countries depend to a great extent on their
foreign trade, the volume of this trade representing one of the most important markers employed
to assess the economic development of a certain country. Foreign trade is not simply one of the
most significant factors for economic growth; it is also the main consequence of this growth as
economic growth generates, by itself, an increased volume of foreign trade
exchanges.International marine transport describes by definition a liberalized activity; otherwise,
nobody would benefit from the role of marine transport within international trade sector and
consequently within the development and welfare of a country. International trade cannot be
situated outside the domain of transport which provides commercial exchanges between
countries. Under these circumstances, marine transport constitutes one of essential elements
participating in thedevelopment of international trade. Nowadays, about 90% of international
commercial exchanges are being performed by shipping; it is still the least expensive means of
transport and constitutes in the same time an indispensable factor for international trade
exchanges.

International marine trade has rapidly expanded for the last years, not only due to black
products traffic (which dramatically augmented) but also due to dry goods shipment, so that the
volume of these goods conveyed to seaway shipping have extended 5 times in the last 40 years.
The prominence of its role and the importance of this transportation are also revealed by the fact
that approximately three quarters of international trade is achieved by seaway. The quickly
development of ship building, the increase of travelling speed, the augmentation of transport
capacity, the modernization of transport means, the construction of high capacity modern ships,
the improvement of techniques and technologies forthe endowment of ships and harbour
facilities, the increase of harbour traffic management, as well as the reduction of travelling
expenses constitute important factors which resulted in the development of international marine
transport.

Development and performance of marine transportation means automatically implies the
modernization and development of harbours. These have to be constructed, endowed and
managed as to facilitate the rapid transfer of goods and to provide the goods circulation from or
towards interior country as effectively aspossible. The larger the volume of foreign trade
transported by seaways, the greater the harbours become, providing an essential connection
within the chains of marine transport. The harbours display a high degree of diversity in terms of

capacity and structure establishment, infrastructure and superstructure location and last,
but not least, in relation to performances achieved.

The information perceived on efficiency and the need to monitor the main performance
markers for harbour activities results from the following frames of reference:

— harbour operators should grasp with clarity if services they provide to customers, as
well as the manner in which they employ the endowments and resources at their disposal to
perform these services, are turning better quality or they simply deteriorate;
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— the responsible with the scheduling of harbour activities should perceive directly if
there are certain tendencies that require a qualitative or quantitative change in terms of harbour
endowments usage;

— the consultants should be apt to make pertinent comparisons with other harbours so
that necessary policies and measures with a view to activities improvement should be identified.

The performance markers employed for harbour activity should reflect the following
aspects:

— the manner in which endowments and resources are being used as to reveal the effect
of some corrective actions and measurements taken in order to prevent damages or to improve
activities;

— the manner in which certain intensive activity factors are being used so that the
individuals having scheduled the activity should be able to decide when and where
supplementary resources would be necessary;

— the quality of services provided to ship owners and operators;

— the quality of services provided to shippers, transporters and other harbor users.

—  On the basis of data analysis, both operators and harbour activities planners could
have a more practical understanding of the activities performed, establishand update their
policies with regard to ship operation, use of anchoring places, and development of harbour
capacities with a view to improve the activities and increase their performance.

Among the advantages provided by marine transport, we mention the following:

— 1t is one of the most economical means of transport, its costs are determined either
globally, by using the global cost, or per ton delivered, but especially per ton/mile; we could
state that the greatest profit is obtained when transports are performed over huge transoceanic
distances;

— 1t possess a various range of ships, both classical and specialized, bearing diverse
capacities which allows for large quantities of goods to be adequately carried within a single
transport, thousands of miles away, without stops between the loading port and the port of
delivery;

— it allows for the transport of goods almost within any area in the world; inorder to
comply with great distances to be performed, the sailing ways needs improvements in terms of
navigation safety which are relatively reduce if compared to overland transport;

— it allows for the concentration in junction points — the great maritime international
ports — of huge amounts of goods from extended continental areas, which are further transported
over various marine and oceanic ways.

Under the circumstances brought about by the development of global economy, of the
accelerated increase of naval traffic volume and exceptional diversity of goods arrays, for both
raw materials but especially for industrial consumption products or technical investments,
marine and fluvial fleets as wellas harbours have been assigned important duties which imposed
the achievement of constructive technical progresses in the last quarter century, in the case of
ship production and for extension and modernization of marine and fluvial harbours.

In conclusion, I want to say about perspective of decisive role played by marine
transport, subsequent to the increase of international exchanges, it appears evident that the
marine transport as an objective need of national and international economy could maintain its
advantages only by means of a right conception and organization in relation to all determined
profitability factors, actual and prospective.

«Today, around 90 percent of world trade is carried by the international shipping
industry. Without shipping the import and export of goods on the scale necessary to sustain the
modern world would not be possible. And seaborne trade continues to expand, bringing benefits
for consumers across the world through competitive freight costs. Yet the fact remains that most
of the world’s population is not aware of the vital role shipping plays in their everyday lives,»
said Koji Sekimizu, Secretary-General of IMO when he announced the theme for International
Shipping Day 2016: «Shipping: indispensable to the world» [6].
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In this sense, shipping is our daily lives, even if we are sometimes unaware of this fact.
Here 1 will show you four reasons:
— It’s cheaper: shipping through the long distance shipping cost.

It’s the number of cargo and cargo materials that it has been built to carry. In
addition, shipping allows the movement of liquids, gas and dangerous cargo. For this matter,
there are regulations for the vessel.

— It’s safe since the decade according to reports from Allianz.
— It’s eco-friendly: in the industry, it’s less dangerous for the environment. 12 % of the
total pollution generated by human economic activities.
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THE THREATS AND OPPORTUNITIES OF AUTONOMOUS SHIPS

Lugovenko R.Yu.
Kherson State Matitime Academy
Scientific supervisiors — Sokolov V.L.

Unmanned autonomous ships day by day becoming a main element of a competitive &
sustainable world shipping industry in near future. Nevertheless technology goes further for
automate ships which will be available soon, this does not imply that automate ships which are
also the superior opportunity for the ship-owner. Success of autonomous vessels depends on
their impact on the profitability of shipping companies. Following a structured approach this
paper analyzes the costs of running an autonomous-bulker & compares them against a
conventional vessel in a cost-benefit analysis. Hereby it provides insights on the economic part
benefit of autonomous vessels for a first-time. Results principally confirm an economic potential.
The expected present value of cost of owning and operating the autonomous bulker over a 25-
year period is 4 300 000 USD lower than for a similar manned vessel. Taking into account
identical cargo carrying capacity means that the freight rate of the autonomous bulker which
produces a zero net present value is 3.4 percentages less than the required freight rate of a similar
manned vessel. These advantages are based on 1 aspect in particular as the paper-argue.
Nevertheless cost savings associated with reducing number of crew levels an autonomous ship
brings along additional benefits due to changes in ship design.

The International Maritime Organization has agreed a definition of Marine Autonomous
Surface Ships (MASS) including a framework for analyzing the applicable International
Maritime Organization regulations. These are said to be important first steps towards
international regulation.

At the meeting of IMO’s Maritime Safety Committee took place held in London, a
framework for analyzing applicable International Maritime Organization regulations was
developed to give green light on the possible gaps between current regulations and technological
development [1].

Radar o .
) ECDIS :
Manned Ship visual

Action

Radar
ECDIS
Visual

Remote Ship

Radar
Automated Ship ECDIS

Visual

v
1]
=
=]
M
{ o=y
o
[}
=)
<C
L
s
[}
=
(7}
o

Action

Action

Radar
. ECDIS
Autonomous Ship  visual

Symbiosis

Picture 1 — Strategy of development of MASS

84



Cyuacni npobaemu MOpcbko2o mparcnopmy ma besnexa mopennascmea, 22 aucmonaoa 2018 p.

Norway is leading on the way with collaboration between international technology group
Kongsberg KG and chemical company YARA, for a fully autonomous, electric container ship.
The Yara-Birkeland, planned to be launched in 2019, is touted as a 0-emissions ship, with
potential to decrease diesel-powered engines/ The transport volume of globe seaborne trade has
been risen over the past years, up to 90% of world’s trade carried by ships, a MASS has been
defined as a ship which, to a varying degree, can operate independently of human interaction.

During Maritime Safety Committee meeting was highlighted the importance of
remaining flexible to accommodate new technologies & improvement of the efficiency of
shipping, «while at the same time keeping in mind the role of the human element & the need to
maintain safe navigation, further reducing the number of marine casualties and incidents» [2].

First fully electric container barges created in development by Dutch manufacturer Port-
Liner. These are due to operate from ports in Antwerp, Amsterdam and Rotterdam, transporting
cargoes within inland water of Belgium and the Netherlands. Whilst designed to operate without
a crew, ships will initially be manned whilst the required infrastructure is put in place. The
barges will run on 20’ carbon neutral batts which can be charged onshore. Other potential
advantages for the shipping industry include lower operating costs and higher revenue, since
removing the need for on-board accommodation will allow for increased cargo space.
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Picture 2 — Factors, affecting autonomous navigation

Below mentioned levels are proposed as stages in development of MASS:
Level 1 — a ship that can benefit from a remote operator’s assistance (Driver Assistance);
Level 2 — a ship capable of being partly or periodically left unattended (Partial Automation);
Level 3 — a ship with an automated drive system that can self-drive providing an operator can
step in as required (Conditional Automation);
Level 4 — as with the previous level, but capable of self-driving if an operator does not step in
(High Automation); and
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Level 5 — a ship that can self-drive totally unmanned in the same conditions and with the same
capability as if it were manned (Full Automation).

Hackers are targeting the shipping industry for a variety of reasons. There have been
reports of hackers remotely tampering with navigation systems and altering the course of a ship,
either to commandeer the vessel or seize the cargo. Criminals may also benefit from accessing
sensitive data from connected devices on board. With the maritime industry rapidly digitizing,
some fear that the marine cargo industry will become increasingly vulnerable to these types of
attacks. This has seen the emergence of companies such as Cyber-Keel, a firm which offers
cyber-security services, such as penetration testing, to the maritime industry [3].

The rise of automation was the key focus of the Maritime Safety Committee’s conference
in May 2018. The International Maritime Organization pledged to examine existing safety
regulation and amend international conventions to accommodate the introduction of unmanned
vessels.

A different organization recommends the need for balancing automation with human
operation, using it to enhance rather than replace human activity. Japan’s NYK line also
declaring an intention to trial unmanned container ships by 2019 seems the race really is on to
launch the world’s first fully autonomous ship. With many questions regarding safety, regulation
and insurance needs remaining unanswered, it may not be such smooth sailing.

Further information regarding vulnerabilities and threats and development can be found
in the work for Master’s degree.
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AHAJII3 METOJIB IIBAPTYBAHHA CYJIHA STS
Y BIIKPUTOMY MOPI

Momom JI. /1.
Xepconcvka oepicagna mopcoka akaoemis
Hayxosuii kepienux — Apmemenko A.I'., cmapuwuii eukiaday XepcoHcbKoi 0epicasnoi MopcbKoi
akaoemii

Beryn. Onepauii 3 nepeBajiky BaHTaXKIB HAa BIJKPUTUX pelaax 1 MOpi CTajal HOPMOIO B
0araTb0X palioHax CYAHOIUIABCTBA, ajie€ 3/IMCHEHHs TaKUX OIepaliil IHOB’S3aHO 3 IUIKOM
MIEBHUMHU PU3MKaMH, B 3B 43Ky 3 UMM BJIaJia NpUOEpPEeKHUX JepKaB, Ta i OaraTto rpoMaJChbKuXx i
MIPUPOIOOXOPOHH] OpraHizaiii 3 BEJIUKOI TPUBOIOIO BiA3HAYAIOTh OaraTopa3oBe 30UIbIIEHHS
TaKUX ONepalidl MPaKTUYHO MOBCIOJHO. AJle €KOHOMIYHA pealbHICTh JOBeJa HEOOXIIHICTh 1
HE3aMIHHICTb JIaHUX OMNeEepaliid A Majlo BUTPATHOTO 1 IIBUJKOTO 30UIbLICHHS BAaHTAXKOIOTOKY.
3pocTaHHs €KOHOMIKM TSTHE 3a CO000I0 3HayHE 30UTBIICHHS CHOXKHUBAHHS EHEPropecypcis,
TPAHCIIOPTYBAHHS SKHUX € )KUTTEBO BAXKIMBOIO apTePi€lo, ajle B TOM )K€ yac cepilo3HO BILIMBAE HA
KIHLIEBY LIHY HpOJIYyKTYy. be3yMOBHO, MOpPCBKHMI TpaHCHOPT € HaiijemeBUIUM 3aco00M JUis
TPaHCIOPTYBaHHS, ajie 1 TYT pUHOK 3MYILIY€E YYaCHUKIB ONTUMI3YyBaTH 1 3/ICILIEBIIOBATH BUTPATH.
30UIbIIEHHS IeABEUTY CY/IeH OJIMH 3 UNHHUKIB 3/€ILIEBJIEHHS TPAHCIIOPTHOI CKJIa10BOT KIHLIEBOT
LIHU OPOJYKTY. AJie Ha Kajib, OUIBIIICTD MOPTIB CBITY BUSIBUJIUCS HE TOTOBI NPUHHATU CyAHA
BEJIMKOTO TOHHAXY Yepe3 0OMEeXEHHS 10 MPOX1THOT OCaIIIl.

OcHoBHa 4acTHHA. AKTYaJbHICTh TEMHU BU3HAUYAETHCS Jejanl OUIbIIIM KUIBKOCTI
LIBapTOBHUX OIepalliil B yMoBax BiAkputoro mops. Ha BiiMiHy BiJ IIBapTOBHUX ONEpaLii, 110
BUKOHYIOTbCSI B IOpTax [0 IMpHUYajiB, LIBapTyBaHHSA Yy BIAKPUTOMY MoOpi abo Ha peiiai
BiI0yBa€eThCsl 0€3 J0MOMOTHM OYKCUPHHUX CYJ€H, MPUYOMY OO0’€KT IIBApTYBaHHS, K MPABUJIO,
Mae€ MepeMIllleHHs] BHAC/IIIOK HHUILIOPEHHS Ha SKopl, BITpoBoro Apeidy abo 3HAXOAUTHCA Ha
X0y. XBHWJIIOBaHHSI MOpS 1 BITEp CTBOPIOIOTH JOJATKOBI TPYIHOLLI JUIsi MaHEBPYBaHHS CY/AHA,
10 MBApPTYEThC. TUM OUTbIIE, III0 HA MAJIOMY XOAY TOTIPIIYEThCS KEPOBAHICTh CY/IHA 1 3pOCTae
POJIb BILIUBY BITpY.

OdyeBugHO, IO IS BIEBHEHOTO 1 MepeadadyBaHOrO YHPABIIHHS CBOIM CYJHOM
CYJIHOBO/I1i 3000B’s13aH1 3HaTH 1 PO3YMITH MaHEBPEH1 XapaKTEPUCTUKHU CBOTO Cy/IHA.

Jljig 1bOTO KOKHE CYIHO, 3TiAHO 3 BuUMoramu IMO 3000B’s13aHe MaTu:

—  BCTAHOBJIEHUH Ha MICTKY MOCTEp 3 MAaHEBPEHUMHU XapaKTEPUCTUKAMHU CY/IHA;
—  JIOUMaHCBKY KapTKY;
—  MaHeBpEeHUU OYKJIET 3 JaHUMHU Oy/iBEIbHUX BUNPOOYBAaHb HA MOJIITOHI.

Ha >xanb, ik moka3ye npakTHka, B OCHOBHOMY, JaH1 B BUILE MEpeIIYeHO] TOKyMeHTallli
HaJleKaTh TOJIOBHOMY cyAHy. HaifuacTinie naHi oTpumani npu BUNIPoOyBaHHI FOJIOBHOTO Cy/AHA
HE 30BCIM BIANOBINAIOTh, a IHOJAI 3HAYHO, BIAPI3HSIOTHCS BIl pEAJbHUX MaHEBPEHHUX
XapaKTEepPUCTHUK CyJHa Ha mpakTuili. KoxkeH cyaHOBO/IM MOBUHEH PO3YMITH, 110 BUKOPUCTAHHS
HETOYHUX XapaKTEePUCTUK MOKE€ NPHUBECTH JO0 HENPaBUILHOIO IUIAHYBaHHS 1, 30Kpema,
aBapifHOTO pe3yabTaTy IIBApTYBaHHA 10 CyJAHA Ha XOJy. BUKOpHUCTaHHS HEBIAMOBIIHHUX
MaHEBpPEHUX XapaKTEepPUCTUK OCOOMMBO HEOE3NEeYyHO TMpU OMepaliix [OB’A3aHUX 3
MaHEBPYBaHHSIM HOBOTO IJisi CyAHOBOMIS cynaHa. Jlis 3amoOiraHHs TOAIOHUX I1HITUICHTIB
pEeKOMEHAYETbCSI 1O NpUOYTTIO HAa HOBE CYAHO O3HAWOMHUTHCS 3 WOT0 MaHEBPEHUMU
XapaKTepUCTUKaMHU 1 MEPEKOHATHCS B IMPaBUIBHOCTI HAsBHOI JOKYMEHTalli 3a JIOTIOMOTIOIO
MOPIBHSUIbHUX BUIPOOyBaHs [1].

B po6oTi po3riisHyTi METOAM Ta IPUHLIMIIK IIBAPTOBU CYJIEH Ha Mopi [2]:

- BaplaHTH LIBApTYBaHHS OJHOTO Cy/AHA 0 OOpTY IHILIOTO.

- IIBapTOBHI omeparlii 10 60pTy cyAHa, U0 CTOITh Ha SKOPI.

- IIBApTOBHI omeparii 10 6opTy cyaHa Ha xoxy (pucl.).

- IIBapTyBaHHS «3 TPABEP3HOT'O HANPSMKY.

- IIBapTyBaHHS «B KUIbBATEPI».
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- IIBapTyBaHHS HA OAKIITOB.
- IIBapTOBHI oreparlii 10 O0pTy CyaHa, O JSKHUTH B Aperdi.

W i

Pucynoxk 1 — Hpouec IBapTYBaHHA IBOX cyzle Ha X0y

BukoHaHHs MaHEBpY IIBapTyBaHHS OJHOTO CyIHA JO IHIIOTO, IO 3HAXOIUTHCS B
pi3HUX yMOBax (Ha sSKOpi, B apetidi, Ha X0/1y), B KOKHOMY BHIIQJIKy Ma€ CBOi OCOOIIMBOCTI.

YcninHe mpoBeCHHS IBAPTOBHUX OTEpaIliii B OYAb-IKOMY 3 IIUX BapiaHTIB 3aJICKUTH
BiJl JIOCBiy CY/IHOBOJIIIB 000X CyJIeH 1 BUIIKLTY 1X €KilTaXKiB, CTYIEHS MiATOTOBJICHOCTI CYJICH JI0
MaHEeBpY, a TaKOX BiJ BUOOPY 1 BUKOHAHHS MaHEBpPY IIBapTyBaHHS 3 ypaxyBaHHSM BIUIMBY Ha
0o0u/1Ba CyTHA PI3HUX 30BHINIHIX ()aKTOPIB.

CknamHICTh TPOBEACHHS TaKMX IIBAPTOBHX OTEpamid B TOMY, IIO CYIHO, JIO SIKOTO
MOTPIOHO MIBAPTYBATHCh, B OLTBIIOCTI BUITAJIKIB pyXOME.

[Tig BIIMBOM BITPY 1 XBHJIIOBaHHS KOXKHE 3 CYJACH 3a3HA€ 3MIlIaHy Kadky 1 OidHe
MEepPEeMIIIEHHS B Ty YM iHINY CTOpPOHY (HUImopeHHs ). OcoOIUBO CXIIIBHE 70 IBOTO CYTHO, IO
CTOITh Ha SKOPi 200 JCKHUTH B Aperdi.

BaxmBUMH YMHHUKaMU, 10 CIPHUSIOTH YCHINIHOMY HIBApTYyBaHHIO OJHOTO CYIHA IO
OOpTY IHIIOTO, €:

- TIOCTiliHA KePOBaHICTh 000X CYJICH;

- dYiTKe pO3yMIHHS HaMIYeHOI CXEMHU MIBApPTYBaHHS 1 YiTKa OpraHizamis poOoTH
IITYPMAHCHKOTO CKJIay 1 IIBAPTOBHX KOMaHI 000X Cy/IeH;

- TpaBHJIbHE BUKOPUCTAHHS IUIABYYUX HAYBHHX, M SIKUX 1 )KOPCTKHX KOPIHIIIB;

- IITpHUMKa MOCTIHHOT TBOCTOPOHHBOTO 3B’S3KY;

- BUKOPHCTaHHS SKOPIB.

[lepen mouaTkoM omeparii, Js 3MEHIICHHS HACTIIKIB MOXJIMBOTO HaBaly, Ha 000X
CyJIHAX HEOOXITHO:

- TPOBECTH B3aEMHY iH(OpMAIF0 MPO TAaKTUKO-TEXHIYHMX JAaHUX CYACH, Kypci,
MIBUKOCTSIX, PO CHOCIO MIBapTyBaHHS 1 MOPSIKY MaHEBPYBAaHHS;

- CTBOPHUTH HEBEIMKUUA KpeH (2-3 °) Ha MPOTUIICKHY CTOPOHY OOPTY HIBapTYBaHHS
(IIsTXoM 3armoBHEHHS 0aTacTHUX TAHKIB);

- 3aBaJIOBAaTH BCEPEIUHY Cy/JHA BCi BHCTYMNalO4i 4acTUHU (BiAMIHHI OOPTOBI BOTHI,
TpanbaIKu, IPOKEKTOPH 1 T. 11.);

- 3a0e3MeUnTH JOCTATHIO KUTBKICTh M’ SIKUX 1 KOPCTKUX KOPIHITIB IO OOpTY;

- IAroTyBaTH 1 PO3HECTH IIBApTOBHI TPOCH (HAWKpalle pOCIMHHI a00 CHHTETHYHI -
KaIpOHOB1 KaHATH, KOMOIHOBaHI 1 3 IPY)KHHAMH);
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- MIAroTyBaTH JOCTATHIO KUIBKICTh KIHIIIB (BUOPOCOK), II0 KUJAIOTh Ha 0aky 1 KopMi
[3].

OxpemMo XOTUIOCH BIA3HAUYUTH MiJABUILEHHSA O€3NEKHM BUKOHAHHS MOPCHKHX IIBapTOBUX
omeparliii BU3HAYAETHCS BCE OUTHIIMM 30UTBIIEHHSM CKIIQTHOCTI CydacHUX cyneH. s mpobiema
HaNOUIBII aKTyaJlbHAa Ha Cy4YaCHOMY €Talll, sIKa BUPIIIY€ETHCS BIPOBAHKEHHIM TaKUX TEXHIYHUX
cucteM 1 3aco0iB, K1 Ha OCHOB1 BUPOOJIEHUX PEeKOMEHAalllil Ha/laloTh MIATPUMKY B yXBaJeHHI
pIILIEHHS CYIHOBO/IIB B CUTYyallisiX BUKOHAHHS IIBApTOBUX omeparii [4].

3a0e3neueHHss Oe3meyHOi Hapirauii 1 Al 1OAO MOMEPEIKEHHS 3ITKHEHHS 3a3BUYail
JAraloTh Ha WieHIB ekinaxy. Koyin miBapTyBaHHS 3aKiHYEHE, 1 pyX KpaHIB Iia Ai€r0 Mops i
BITHOCHOI'O IMEpEMILIEHHS CyJIeH AOMYCTUMI 1 Oe3reyHl Ha NyMKY 000X KalliTaHiB, OYUHAIOTh
BAaHTaXH1 omepallii, MONepeIHbO MOTOAUBIIN HEOOXITHUX 3aX0/(IB O€3MeKU Ta 1HIII MapameTpu
BaHTOXHUX ormepamiii. Ha mnpoTsa3i BChOro Yacy 3 MOMEHTY KOJU CyAHA TIOBHICTIO
MPUIIBAPTOBAHI 1 JO MOMEHTY BiJadl OCTaHHBOTO KIHIA CJIJ TMPUIAUIATA OCOOJIUBY yBary
IIBAPTOBUX KIHLIB 1 KPIIJICHHIO KOPIHIIB JUIsl MONEPEKEHHsI X 3HOCY 1 BUHUKHEHHS Ha HUX
HEBUIIPABJaHO BHCOKOI'O HaBaHTAXXEHHS. 30KpeMa Takl HaBaHTa)KEHHS MOXYTb OyTH BHUKIIMKaHI
3MIHOIO BUCOTH HAJBOJHOI 4acTUHU O0pTa 000X cyAeH. SIKIo HEOOX1AHO MEePEeHEeCTH, NOTPyiTh
abo BMOpaTH HIBapTOBHI KiHII, HEOOXiIHO POOUTH L€ MiJ CYBOPUM KOHTPOJIEM, a TAKOXK
MOBITOMHUBIIIY 1 OTPUMABIIIH JI03BUT 3 MICTKIB 000X Cy/ieH [5].

BucnoBok. TakuM 4uHOM, Mpollec MIBapTyBaHHS OJHOTO CyJHa JO IHILIOTO Y
BIIKPUTOMY MOp1 - JOCHUTh MOIIMPEHUH BHUJI CYJHOBUX KJIIOYOBHUX OIEpalliif, MoB’si3aHUN 3
PU3UKOM 3ITKHEHHS CYyJeH, 110 LIBapTyOThcs. ToMmy omTumizaiis Mpolecy omepauiid Takoro
TUIy 3aBXau Oyna i1 Oyne akryanbHa. Ha cydacHoMy ertarii BUPIIIY€EThCS BIPOBAIXKEHHSIM TaKUX
TEXHIUHUX CHUCTEM, $KI BHUPOOJSIOTH PEKOMEHJAlll B CHUTYyaliiX 3 HEYITKO BHUPAKECHUMH
napaMeTpamu, HaJJalouM 1X CyTHOBO/ILIO.

CynHoBOAIM TOBMHEH JOCKOHAJIBHO BOJIOJITH BCiMa crocobamMu 1 MeTogamu
LIBApTYBaHHS CyJHA JI0 CyJHA Y BIAKPUTOMY MOp1 J1J1s 3a0e31e4eHHs Oe3eKU J0eH 1 BAHTaXYy.
Tak ) HeoOXximHO OpaTH 10 yBaru BCl MOJIMB1 JOBTOCTPOKOBI 1 KOPOTKOCTPOKOBI HMPOTHO3HU
MIOTO/IM, SIK IEePEeJ] M0YAaTKOM IIBAapTyBaHHS 1 BAHTAXKHUX ONEpaLlii, Tak 1 IMiJ 4ac iX MpOBEIACHHS.
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TWO-STROKE AND FOUR-STROKE ENGINES

Pletonkin E.
Kherson State Matitime Academy
Scientific supervisiors — Barzii Y. V., teacher

Introduction. In 1878, Rudolf Diesel was attending the Polytechnic High School of
Germany when he learned about the low efficiency of gasoline and steam engines. This
disturbing information inspired him to create an engine with a higher efficiency, and he devoted
much of his time to developing a Combustion Power Engine. By 1892 Diesel had obtained
a patent for what we now call the diesel engine. When working on his calculations, Rudolf
Diesel theorized that higher compression leads to higher efficiency and more power. This
happens because when the piston squeezes air with the cylinder, the air becomes concentrated.
Diesel fuel has a high energy content, so the likelihood of diesel reacting with the concentrated
air 1s greater. Another way to think of it is when air molecules are packed so close together, fuel
has a better chance of reacting with as many oxygen molecules as possible. Rudolf turned out to
be right -- a gasoline engine compresses at a ratio of 8:1 to 12:1, while a diesel engine
compresses at a ratio of 14:1 to as high as 25:1. The thermodynamic cycle used by a piston
engine is often described by the number of strokes to complete a cycle. The most common
designs for engines are two-stroke and four-stroke. Less common designs include five-stroke
engines, six-stroke engines and two-and-four stroke engines.

Today I am going to tell you about main difference between 2 strokes vs 4 stroke engines.
We all heard about both of these engines but few of us know the basic differences between them.
Before discussing on this topic first you should know about stroke. The stroke in an engine is the
distance covered by the piston from top dead center to the bottom dead center. In simple words,
stroke is the distance of cylinder between piston moves. If a piston moves 2 times in the cylinder,
that means, engine is known as two stroke engine and if it moves 4 times in a four stroke engine.
The crankshaft rotates one time between 2 strokes.

Main body. The basic and main difference between two stroke and four stroke engine is
that the crankshaft complete one revolution in one power stroke in 2 stroke engine and complete
two revolution in one power stroke in four stroke engine. So the 2 stroke engine give high power
compare to 4 stroke engine but the 4 stroke engine is more fuel efficient. There are many other
differences which are given below.The internal combustion engine is an engine in which fuel
burns directly in the working chamber of the engine.»Stroke» refers to the movement of the
piston in the engine. 2 Stroke means one stroke in each direction. A 2 stoke engine will have a
compression stroke followed by an explosion of the compressed fuel. On the return stroke new
fuel mixture is inserted into the cylinder. The output power of an engine is dependent on the
ability of intake and exhaust matter to move quickly through valve ports, typically located in the
cylinder head. To increase an engine’s output power, irregularities in the intake and exhaust
paths, such as casting flaws, can be removed, and, with the aid of an air flow bench, the radii of
valve port turns and valve seat configuration can be modified to reduce resistance. This process
is called porting, and it can be done by hand or with a machine [1].

A 4 stroke engine has 1 compression stroke and 1 exhaust stoke. Each is followed by a
return stroke. The compression stroke compresses the fuel air mixture prior to the gas explosion.
The exhaust stroke simply pushes the burnt gases out the exhaust. A 4 stroke engine usually has
a distributor that supplies a spark to the cylinder only when its piston is near top dead center on
the fuel compression stroke, one spark every two turns of the crank shaft. Some 4 stroke engines
do away with the distributor and make sparks every turn of the crank. This means a spark
happens in a cylinder that just has burnt gasses in it which just means the sparkplug wears out
faster. While in a four-stroke engine, the intake of fresh charge occurs due to the piston
movement from the upper dead point down with the intake valve open and emptying up with the
exhaust open, in a two-stroke fresh charge should flow into the cylinder under pressure,
displacing the exhaust gases. A supercharger is required to create pressure. The maximum
amount of power generated by an engine is determined by the maximum amount of air ingested.
The amount of power generated by a piston engine is related to its size, whether it is a two-stroke
engine or four-stroke design, volumetric efficiency, losses, air-to-fuel ratio, the calorific value of
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the fuel, oxygen content of the air and speed. The speed is ultimately limited by material strength
and lubrication. In simplified engines, the lower part of the piston and the crankcase cavity are
used for this purpose - this scheme is called crank-chamber blowing. Roots blowers, additional
cylinders special reciprocating compressors or turbine blowers that can be rotated by an engine
shaft or a turbine driven by exhaust gases are used in engines that are more complex as a source
of purge air. In some cases, a combination of mechanical superchargers with turbocharging is
used to provide a more stable supply of charge air. In reciprocating internal combustion engines,
high-quality cleaning of the cylinder volume from exhaust gases is of great importance. In
gasoline engines, exhaust gas residues lead to premature ignition due to high temperatures. In
any engines, poor cleaning leads to a decrease in maximum power and a deterioration in the
quality of fuel combustion. Since the purge takes place through the entire volume of the cylinder
when the piston is located near the lower dead point, it is much more difficult to clean the
cylinder of exhaust gases. Improving the quality of the purge can be achieved in two ways: by
optimizing the trajectory of the fresh charge during the purge or by supplying an excess amount
of purge air that will be emitted into the exhaust pipe along with the exhaust gases. The second
method is applicable only in the presence of a supercharger and direct fuel injection into the
cylinder. Since in a two-stroke engine, all processes occur in one revolution of the crankshaft, it
is possible to simplify the engine design by replacing the intake or exhaust valves with windows
in the cylinder wall that will be blocked by the working piston Two-stroke engines do not have
valves, simplifying their construction. Two-stroke engines fire once every revolution and four-
stroke engines fire once every other revolution. This gives two-stroke engines a significant
power boost. Two-stroke engines are lighter, and cost less to manufacture. Two-stroke engines
have the potential for about twice the power in the same size because there are twice as many
power strokes per revolution. Two-stroke engines don’t live as long as four-stroke engines. The
lack of a dedicated lubrication system means that the parts of a two-stroke engine wear-out
faster. Two-stroke engines require a mix of oil in with the gas to lubricate the crankshaft,
connecting rod and cylinder walls. Two-stroke oil can be expensive. Mixing ratio is about 4
ounces per gallon of gas: burning about a gallon of oil every 1,000 miles. Two-stroke engines do
not use fuel efficiently, compliant fewer miles per gallon. Two-stroke engines produce more
pollution from: the combustion of the oil in the gas. The oil makes all two-stroke engines smoky
to some extent, and a badly worn two-stroke engine can emit more oily smoke .Each time a new
mix of air/fuel is loaded into the combustion chamber, part of it leaks out through the exhaust
port. The lubrication issue of 2 stroke engines, sure small chainsaw engines may have the oil
mixed with the fuel but this is not a direct result of the engine being a 2 stroke, this is just a result
of someone designing a very simple engine. look at any large Caterpillar, or Detroit 2 stroke they
have conventional oil sumps, oil pumps and full pressure fed lubrication systems and they are 2
stroke. Also, the argument about valves of 4 strokes versus the reeds and ports of 2 strokes is
also incorrect. Sure some simple 2 strokes may use very primitive systems to achieve the control
of fuel/air mixture into the engine and exhaust out of the engine but again this is not a function of
them being 2 strokes. Finally, the arguments of simplicity, weight, power to weight, and cost of
manufacturing are not a function as such of 2 strokes versus 4 stroke engines. As far as the
exhaust emissions of 2 strokes - check out the Surrich/Orbital 2 stroke design that Mercury
outboards are using - this is as clean burning as any 4 stroke. The only correct comparison of 2
strokes with 4 strokes is that a 2 stroke can produce twice the power of a 4 stroke for the same
sized engine and the same revs [2].

Conclusion. At the end of the day the winner is probably going to be the one that has had
more money and technology spent on it. I suppose that two stroke engine more efficient in my
profession because specific fuel consumption is less. For nowadays it is the most important
characteristic for merchant marine.
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JOCJIJIKEHHS AKTYAJIbHUX IMTPOBJEM BIPOBAKEHHS
TA EKCIUTYATALIT ECDIS HA CYJIHAX

Ilyzau B.A., Pycaxog IO. b., bpecnaseus P. A.
Xepconcvka oepicagna mopcoka akaoemis

Bcemyn. EnextpoHHo-KapTorpagiuHi HaBiraimiitii indpopmauiiini cuctemu (ECDIS) —onne
3 HaWOWIbII e(eKTHMBHUX HaBIrallifHUX 3aco0iB, 110 aBTOMATHU3YIOTh MPOLEC CYAHOBOIIHHSA,
3a0e3mnedye mTypMaHa MOBHOIO 1HGOPMAITIEIO BI BCIX MIAKIIOYCHUX HABITallIMHUX TaTYMKIB HA
enekTpoHHii kapTi. Iloennanns Bciei iHGopMali Ha OJHOMY IUCIIET TO3BOJIAE OIIHUTH
00CTaHOBKY 1 NMPUHHATU pIlIEHHS B HAaWKOPOTIIMKA 4Yac. Benuka KUIbKICTh (PYHKIIIOHAIBHHUX
MoxksmBocter ECDIS 103Bosisie ICTOTHO €KOHOMHUTH XOJOBHM Yac 1 €KCIUTyaTalliiiHl BUTPaTH.
Creopennst ECDIS 1 yMOB [u1s1 HOpMaJIbHOTO iX ()YHKIIOHYBaHHS € NMPIOPUTETHUM HAMPSIMKOM
PO3BUTKY CYJHOBUX HaBIramiitHo-iHGOPMAIIITHUX CHCTEM.

s 3abe3nedyeHHs eQEKTUBHOCTI pPOOOTHM 3 JAHUMM HPUCTPOSIMH 1 3arnoOiraHHs
HebaxaHOTO I1X BIUIMBY Ha Oe3leky MopemiaBaHHs MUDKHapoJHa MOpChbKa oOpraizaiis
BHU3HAUMJIA MIHIMalbHI TeXHIKO-ekcIutyarauiini Bumoru 1o ECDIS — IMO Pesomonis A.817
(19). 3nanHsa UX CTaHIAPTIB J103BOJISIE 00’ EKTUBHO OIIHIOBATH TE€PEBArv 1 HEJOMIKU ICHYIOUHUX
3pa3kiB HapiramniiHo-iHGopmariiaux cucreM. Ockiutbkun ECDIS., mo cyrti, 103BOISAIOTH
BIIMOBUTHUCS BiJ poOOTH Ha OOPTYy CynHA 3 MANepoOBUMU KapTaMu, piBEHb BHUMOI' JO TaKHX
cuctem gocuth Bucokui. Craryc ECDIS Busnaueno IlpaBumamu 18 1 19, gacr.5 KonBenmii
SOLAS-74 Tta Peszomouii IMO A.817 (19), 3a axumu HeoOXiJHO: HasBHICTb ceprTudikara
CXBaJICHHS THILY, BUAHOTO BIAMNOBIIHUMU Kiacu(ikaliiHUMU ToBapucTBamu. [1].

OcHnoséna wacmuna. Y pe3ynbTari eKCIulyaTallii eJIeKTPOHHO-KapTorpadiuyHi HaBiraminHi
1HOpMaLliiiHI CUCTEMH CYAHOBO/IIT OLIIHUIIM IIEPEBAru JaHOi CUCTEMU. X04a €JIeKTPOHHI KapTKU
- He JIellIeBEe 3aJ0BOJICHHS, B IEpEepaxyHKy, KylyBaTu iX BUTiHILIE, HDK nanepoBi. JlieH3oBaHi
€JIEKTPOHH1 KapTH NepecuiatoTh MO €IEKTPOHHIM MONITI 3 MIHIMAJIbHUMU BUTPATaAMHU.

Enextponni xaptu - poctynHi. lle ocoOinBO Ba)KiIMBO, KOJIM 3aMOBJIEHHS Ha peiic
MPUHUMAIOTBCS B OCTaHHIO XBWIWMHY. Hailwactime ne Oymo mpoOiemMoio B CyIHOIIABCTBI, 1€
3aMOBJIEHHS OTPUMYIOTh B OCTaHHIO XBUIMHY. CBOTrofHI, 3 €JIEKTPOHHUMHU KapTami,
HaBIraliifHOro MOMIYHMKOBI JTOCUTHh MPOKJIACTH MONEPEIHIM MapHIpyT 3a pO3KJIaJJOM peHcy i
IporpaMa BUJAcTh CIIMCOK BCIX KapT Ha mnepexin [2].

Buxopucrtosyroun ECDIS sik ocHOBHe Jikepesno Hapiraiii, CyZJHOBOII MOKe IUIaHyBaTH
1 TIpopaxoByBaTH IMepexiy Habarato IBHUIINIC, HDK MO TANepoBUM KapTtam. Y OUIBIIOCTI
€JIEKTPOHHO-HABITaLlIMHUX cucTeM € (QYHKI[IS IMIOPTY OBOPOTHUX TOUOK B ¢opmaT Excel, mo
CHWJIBHO CHPOIIY€E MPOIEC CKIAMaHHS TabmuyHOTO TuiaHy nepexony. IlIBumko 1 6e3 3ycuib
MOXHa OTpUMATH JaHi s moaeHaux 3BITIB. llle omne 3 mepeBar ECDIS - kopuctyBau moxe
0e3nepepBHO BU3HAYATH MICIIE PO3TallyBaHHS CyJIHA, B PEKUMI pealbHOTO Yacy.

Hapemwri, /uig 3HaxO/UKEHHs MICHS CyJHA, MOXHAa BHUKOPUCTOBYBAaTH IUCTAHLIIO 1
MeJieHT, BUMIpIooun iX 3a gomomororo PJIC 1 Biakmamaroum Ha AWCIUIET CHCTEMH - SIK Ha
narepoBiii kapti. Xoda cboromHi ECDIS crana moBHOIIIHHUM OCHOBHHMM 3aco0OM HaBiraii,
CIIOYATKY 1l CTBOPIOBAJIU SIK CUCTEMY MOTEPEPKEHHS MOCAJAKH Cy/IHAa Ha MUIHHY. | 10 1boro JHs,
3MaTHICTh TMOMEpeHKATH KOPHUCTyBadya Mpo HAOIMKEHHS MUIKOBOI, poOmsate ECDIS
He3aMIHHUM oOJaJHaHHAM Ha MICTKY. KopucTyBau Mo)ke THy4KO HAJIalITOBYBAaTH IMapamMeTpu
Oe3neku. binpuiicth KoMmaHiii po3poOMiIM KepIBHMIITBA 3a MIHIMAJbHUMHU HaJalllTyBaHb
oesneku [3].

[IpoananizyBaBmu poboty cyanoBomis 3 ECDIS, crae 3po3yminm, mo BOHa Mae 1
HEJOJIKU:

—  CHJIbHA 3aJIE)KHICTh BAXTOBOI'O BiJ CHCTEMHU.

—  IIOMWJIKOBI BXIIHI JaHI

—  HeNpaBUJIbHI HAJIAIITYBaHHS.

—  CUTHaTI3aIlIiHA «TIIYXOTay.
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—  Jlar¥ CHUCTEMHU.

—  PpI3HI TUIIU CUCTEM.

—  BIIXWICHHS BiJl HOPMH.

— 1HQopMaliiiHe nepeBaHTaKEHHS.

BucnoBku. Omxe, y pe3ynbTari MPOBEACHUX JIOCIIDKEHb MpOaHali3yBaBIIM MaTepiall
CTOCOBHO (DYHKI[IOHYBaHHS €JIEKTPOHHOI KapTorpadiyHoi HaBiramiitHo-1HpopMaLiiiHOT CUCTEMU
Ha CyIHI, OyJO BU3HAYE€HO YOTUPHU OCHOBHI MPOOJIEMHI MUTaHHS, 110 BUHUKIM B Pe3yJbTaTi
Bukopuctanas ECDIS.

1. Cxnamnicte BukopuctanHs ECDIS. Ile Bu3HauaeThcs: BEIUKUM HaOOpOM
BupiieHHs ECDIS 3aBaanb, siKi MO’KHAa BUKOHATH JIMIIE 32 YMOBH 0araTo4uceNbHOCTI BUXIAHUX
NaHuX, 3Ha4yHUM uuciaoMm ¢yHkuii ECDIS, pi3HOro BuJly CHUTHaNIIB MONEPEIKEHHAMU 1
MOBIAOMJICHHSIMU SIK1 TOTPEOYIOTh MPAaBUIILHOTO Ta IIBHJIKOIO pearyBaHHs, OJJHOYacHa pobora 3
JeKUIbKOMA HaBIraLIMHUMHU MPUCTPOSIMU Ta 3ac00aMu yIpaBJIiHHS, 30aTHICTIO A0 MapajieIbHOTO
BHPIIIEHHS JEKUTbKOX 3a/1ay, KOHIIEHTPOBAHUM YMOBHUM PO3yMIiHHSM iH(oOpMAIIii mpo mpoiiec
CYIHOBOJIIHHS, HEOOX1/IHICTIO IPAaBUJIBHOTO OOTPYHTYBAHHSI 1 OL[IHKM, MAalOUUMU IOTPILIIHOCTI,
0oOMeXeHHS 1 HEeJIOJIIKM, SIK1 CIIiJ] BpaXOBYBAaTU NpHU OLIHII cuTyauii. TakumM 4yuHOM, 3 OJHOTO
00Ky HaBiranifiHo-iH(popMalliiiHa cUCTeMa MOJIETLIye Mpalio CyAHOBOIISL, a 3 IHIIOI poOUTH 1T
ckinannimon. Orxe edekruHicts ECDIS nHanpsmy nop’si3ana 3 mpodeciiiHICTIO BaXTOBOTO
npaiiBHuKa [4].

2. Poszeurox ECDIS ix MOXIUBICTH OTpUMYBATH, 30epiratu i oOpoOJATH OCHOBHY
1HpOpMaLlil0 CYAHOBOIIHHS, BCE 1€ 3yMOBUJIO OCHOBY JUISI BIPOBA/KEHHS €KCIEPTHUX CUCTEM
JUIA LUIeH ynpaBlliHHS CyJHOM. B mepury uepry 3aBiaHHsl €KCIIEPTHUX CHCTEM cKjazganocs O 3
KBaJTi(hiKaI[II{HOT JOMTOMOTH CYAHOBOJISAM B CKJIaJHMUX Ta KPUTHUYHUX cUTyalisx. L{i cucremu Ha
OCHOBI1 OTpUMaHO1 1H(popMallii MOBUHHI pO3MI3HaTU HEeOe3NeyHl cuTyalli, peKOMeHAyBaTH, a B
KpallHbOMY BHUIQ/IKy aBTOMaTHYHO aKTUBYBATU MPOLEAYpPH JUIsl YHUKHEHHs Oe3nocepeaHboi
3arpo3u.

3. IlpuHuunu oprasizaiii NpU3HaAuYE€HOTO JJIs KOpHUCTyBava iHTep¢eicu NOBUHHI OyTH
enuHoro tuny. lle mependayae BUKOPUCTAHHS OJTHAKOBUX a00 CXOXKHX CITOCOOIB /iif 3 TaHUMH B
anapatypi ECDIS pi3aux BupoOHukiB. [Ilnsx BupilieHHS JaHOI 3a/1a4dl HA MOIO JYMKY TakHil:
CIIIIyBaHHS TPaJuLlisiM, BiOIp 1 y3ro/KEeHHS HalKpalluxX BapiaHTIB Ta iX yB’s3Ka 3a IEBHUMU
KpUTEPISIMH.

4. Mopcekuii cBIT, NMOKa3aHWM Ha HaBIralifiHIA KapTi, HEe € cTaTuyHUM. Hampukiazg
peTenbHO po3po0iIeHi 3ac00U AOCTIKEHHS HAaJal0Th YTOYHEH1 JeTall 0aTUMETpIi, K1 y ASSIKUX
pailoHax MOCTIMHO 3MIHIOIOTHCS, MOPTU PO3BUBAIOTHCA, 3acO0M HaBIraUiiHOTO O0JIaJHAHHS
3MIHIOIOTBCS, 3aXOJW BCTAHOBJICHHS MUIAXIB Ta HaBIrallifHUX OOMEXEHb, EeKCIUTyaTallis
MPUPOJHUX PECYPCIB 30UIBIIYETHCS, BUSBISAIOTHCA HOBI HaBiramiiiHi nepemkoaud. Bcio 1o
HaBIraiiiiHy CHUTYyallll0 MOpEIUIaBellb MAa€ OLIIHUTU Ta B3SITHU JI0 yBaru HaJIEKHUM YUHOM. J[ist
JOCSATHEHHS 11i€1 MeTH ciyk0u rigporpadii cucreMaTH4HO Ta Oe3lepepBHO MOBHHHI 30MpaTu
HaBiramiiHy iHdopmarnito 3 Oararbox IHPOPMAUIMHUX JKEpes, A MIATPUMKH aKTyalbHOCTI
MOPCBHKUX KapT, SKUIO il HE MIATPUMYBATH I[IHHICTb KapT CEPHO3HO 3HUBUTHCA, a ILI€ MOXKE
MIPU3BECTH /10 MOPCHKUX aBapiit [5].

B pesynbpTarax npoBeAEHOIO NOCHIKEHHS Ta aHalli3y HalOUIbI OYEBUIHHUX MpoOieM,
OB’ sI3aHUX 3 MOSBOIO PI3HUX BHUJIIB KOHBEHIIIHHOTO O0OJaHAHHS Ha CyJAHAX OTMHMCAHO JAJIEKO HE
BCl MpoOjieMu BUKOPHUCTaHHS JaHuX npuctpoiB. KoxHna 3 mepepaxoBaHux NpoOieM Moxe
JIOTIOBHIOBATHCS, TaK SK BOHM HalpsMy IOB’s3aH1 3 BHUKOHAHHSIM BHMOI J0 Oe3neKku
CYIHOBO/IIHHS Ta OXOPOHU JIOACHKUX KHUTTIB HA MOPI.
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PUMP IS A MAIN DEVICE TO TRANSPORT LIQUIDS ON BOARD THE
VESSEL

Rudoi S.
Kherson State Matitime Academy
Scientific supervisiors — Barzii Y. V., teacher

Introduction. Apumpis a device that moves fluids, liquids or gases, or
sometimes slurries, by mechanical action. Pumps can be classified into three major groups
according to the method they wuse to move the fluid: direct lift, displacement,
and gravity pumps. Pumps operate by some mechanism, and consume energy to
perform mechanical work for moving the fluid. Pumps operate via many energy sources,
including manual operation, electricity, engines, or wind power, come in many sizes, from
microscopic for use in medical applications to large industrial pumps. Mechanical pumps
serve in a wide range of applications such aspumping water from wells, aquarium
filtering, pond filtering and aeration, in the car industry for water-cooling and fuel injection, in
the energy industry for pumping oil and natural gas or for operating cooling towers. In
the medical industry, pumps are used for biochemical processes in developing and
manufacturing medicine, and as artificial replacements for body parts, in particular
the artificial heart and prosthesis. When a casing contains only one revolving impeller, it is
called a single stage pump. When a casing contains two or more revolving impellers, it is
called a double or multi-stage pump [1].

Main body. Piston pump is one of the common pumps used aboard. It’s called piston
because it works on the principle of the moving piston. The plunger or piston is pulled back.
The action increases the volume of the cavity. As the cavity volume expands, fluid is drawn in
through the inlet to fill the expanding cavity. The piston has reached its maximum
displacement. Since it is not moving into or out of the cavity, fluid is not flowing through the
inlet or the outlet. After reaching it’s maximum position, it is then pushed back into the cavity.
During this process, the piston applies enough pressure to the fluid to overcome the pressure in
the outlet of the pump. This pressure differential pushes the fluid from inside the cavity
through the outlet of the pump. The piston reaches its maximum extension into the cavity.
Here the volume of the cavity is at a minimum and fluid is not flowing through the inlet or the
outlet. The next action repeats the process, starting again with the previous actions.
Reciprocating pumps are generally designed to pump in low flow, high head applications. One
of extreme of these applications is water jet cutting, where only a few gallons pass through the
pump per minute but exceed pressures of 10,000 PSI [2]. Reciprocating pumps are one of the
oldest, most proven pump types. Today, a wide variety of reciprocating pumps can be found in
many different materials, types, and sizes. Reciprocating pumps range from less than 1
horsepower to over 3,000 horsepower.

External gear pumps are a popular pumping principle and are often used as lubrication
pumps in machine tools, in fluid power transfer units, and as oil pumps in engines. External
gear pumps can come in single or double pump configurations with spur, helical, and
herringbone gears. Helical and herringbone gears typically offer a smoother flow than spur
gears, although all gear types are relatively smooth. Large-capacity external gear pumps
typically use helical or herringbone gears. Small external gear pumps usually operate at 1750
or 3450 rpm and larger models operate at speeds up to 640 rpm. External gear pumps have
close tolerances and shaft support on both sides of the gears. This allows them to run to
pressures beyond 3,000 PSI / 200 BAR, making them well suited for use in hydraulics. With
four bearings in the liquid and tight tolerances, they are not well suited to handling abrasive or
extreme high temperature applications [3]. Tighter internal clearances provide for a more
reliable measure of liquid passing through a pump and for greater flow control. Because of
this, external gear pumps are popular for precise transfer and metering applications involving
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polymers, fuels, and chemical additives. External gear pumps are similar in pumping action to
internal gear pumps in that two gears come into and out of mesh to produce flow. However,
the external gear pump uses two identical gears rotating against each other: a motor drives one
gear and it in turn drives the other gear. A shaft with bearings on both sides of the gear
supports each gear. As the gears come out of mesh, they create expanding volume on the inlet
side of the pump. Liquid flows into the cavity and is trapped by the gear teeth as they rotate.
Liquid travels around the interior of the casing in the pockets between the teeth and the casing
-- it does not pass between the gears. Finally, the meshing of the gears forces liquid through
the outlet port under pressure. Because the gears are supported on both sides, external gear
pumps are quiet running and are routinely used for high-pressure applications such as
hydraulic applications. With no overhung bearing loads, the rotor shaft cannot deflect and
cause premature wear. The main advantages of this type of pump are high speed, high
pressure, and no overhanging bearing loads, quiet in operation. Like any other equipment this
pump also has some drawbacks. It does not transport heavy liquids, it has four bushings in
liquid area and its fixed end clearances [4].

Definition of rotdynamic pumps. Rotodynamic pumps are kinetic machines in which
energy is continuously imparted to the pumped fluid by means of a rotating impeller,
propeller, or rotor. The most common types of rotodynamic pumps are centrifugal, modified
radial flow (turbine pumps), mixed flow, and axial flow. These pumps, particularly the radial
flow and modified radial flow types, are usually designed for multistaging, by bolting or
threading individual bowls together. The pumping element (bowl assembly) is usually
suspended by a column pipe, which also carries the liquid from the bowl (assembly) to the
discharge opening. Rotodynamic pumps are normally classified as deep well, short set, or
submersible motor-driven. The driver for these pump configurations is mounted either on the
discharge head (line shaft pumps); directly to the bowl assembly, either above or below (i.e.,
pumps with submersible motors); or in a horizontal configuration, such as an electrical motor
or engine, driving through a right-angle gear. While vane pumps can handle moderate
viscosity liquids, they excel at handling low viscosity liquids such as LP gas (propane),
ammonia, solvents, alcohol, fuel oils, gasoline, and refrigerants [5].

Vane pumps have no internal metal-to-metal contact and self-compensate for wear,
enabling them to maintain peak performance on these non-lubricating liquids. Though efficiency
drops quickly, they can be used up to 500 cPs / 2,300 SSU. Vane pumps are available in a
number of vane configurations including sliding vane (/eft), flexible vane, swinging vane, rolling
vane, and external vane. Vane pumps are noted for their dry priming, ease of maintenance, and
good suction characteristics over the life of the pump. Moreover, vanes can usually handle fluid
temperatures from -32C / -25F to 260C / 500F and differential pressures to 15 BAR / 200 PSI.
Each type of vane pump offers unique advantages. For example, external vane pumps can
handle large solids. Flexible vane pumps, on the other hand, can only handle small solids but
create good vacuum. Sliding vane pumps can run dry for short periods of time and handle small
amounts of vapor. Despite the different configurations, most vane pumps operate under the same
general principle described below. A slotted rotor is eccentrically supported in a cycloidal cam.
The rotor is located close to the wall of the cam so a crescent-shaped cavity is formed. The rotor
is sealed into the cam by two side plates. Vanes or blades fit within the slots of the impeller. As
the rotor rotates and fluid enters the pump, centrifugal force, hydraulic pressure, and/or pushrods
push the vanes to the walls of the housing. The tight seal among the vanes, rotor, cam, and side
plate is the key to the good suction characteristics common to the vane pumping principle. The
housing and cam force fluid into the pumping chamber through holes in the cam. Fluid enters the
pockets created by the vanes, rotor, cam, and sideplate. As the rotor continues around, the vanes
sweep the fluid to the opposite side of the crescent where it is squeezed through discharge holes
of the cam as the vane approaches the point of the crescent. Fluid then exits the discharge port.
Handles thin liquids at relatively higher pressures, compensates for wear through vane extension,
sometimes preferred for solvents, LPG, can run dry for short periods, develops good vacuum.
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Also this pump has disadvantages such as: Complex housing and many parts, not suitable for
high pressures, not suitable for high viscosity, not good with abrasives [6].

Conclusion. A ship consists of various types of fluids moving inside different machinery
and systems for the purpose of cooling, heating, lubrication, and as fuels. Different types of
pumps, which can be independently driven by ship power supply or attached to the machinery
itself, circulate these liquids. All the systems on board ship require proper operational and
compatible pump and pumping system so that ship can run on its voyage smoothly. The selection
of a type of pump for a system depends on the characteristics of the fluid to be pumped or
circulated. Characteristics such as viscosity, density, surface tension and compressibility, along
with characteristics of the system such as require rate of fluid, head to which the fluid is to be
pumped, temperature encountered in the system, and pressure tackled by the fluid in the system,
are taken into account..
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BILIMB CAITYUYOT'O BAHTAXKY HA OCTIMHICTH CYJHA

Cimoecokui C. I
Xepconcvka oepicagna mopcoka akaoemis
Hayxosuii kepienux — Amipos A. 1., cmapwuii suknaday Xepcoucbkoi 0epircasHoi MOpCcbKoi
akademii

3rigno IMSBC [1]. npu oOuiIHIOBaHHI OCTIMHOCTI CyJIHa 3allHATOrO IEPEBE3CHHIM
CUIIy4OT0 BAaHTaXy SIKUN HE 3allOBHIOE MOBHICTIO BIICIKM, @ TaKOX Ma€ BUIbHY IOBEPXHIO,
BBA)KAETHCS 110 KOXKHHUI BaHTa)K Ma€ BIANOBIIHUN KYT CIOKOIO 200 KyT npupoHoro ykocy. ITix
UM KYTOM pO3yMI€ThCS MaKCUMaJIbHUI KyT Haxwily BUIbHOI MOBEPXHI KOJM BaHTaxX
3HAXOJIUTHCS B CTaHI MTOKOIO 1 IEPEBUIICHHS TAKOTO KyTa MPU3BOJAUTH 10 MOYATKy NEPECUTIAHHS
JIOKM TIOBEPXHS BAHTAXy 3HOB HE 3yIIUHUTHCS M1 KyTOM HOKOIO.

BBaxkaeTpcsl 110 MepecunaHHs BaHTaXy Bi1IOYBaeTbCs 3a MOro HaXWJIECHHSM Ta BUIbHA
MOBEPXHS 3aJIUIIAETHCA HAXWICHOIO M1l KyTOM IOKOIO JI0 TOPU30HTY IPH NEpECUIlaHHl YBECh
gac. Ils cxema Oyna 3ampomonoBana B.I'. CizoBum [2]., mocTtatHpO OJiM3bKa 1O MPOIECY
MIepPECUTIaHHS 36PHOBUX BaHTAXIB (MILEHULS, XKHUTO, TUMIHb Ta iHII1). Aje 3rizHo P.B. bBopucosa
[3]. Mano miAXOAMTH JUIsl OLIHIOBAHHS OCTIMHOCTI HpPHM MEPEMIIIEHH] TAaKUX BaHTaXIB SK
JOCTaTHBO KPYIHE BYTUUIS Ta pyAa, NEPECUIlaHHs SKUX MMOYMHAETHCA IMPHU 3HAYHO OUILLIOMY
KYT1 HAXWJIEHHS HDK KYT ITOKOO 1 CYITPOBOJIKYETHCS OOBAJICHHSIM.

JIOTpUMYIOUUCh TPUHHATOI CXeMU nepecunaHHs (puc 1) 1 mpoBoasyM aHalorii 3
BIUIUBOM PIIKOIO BaHTaXy, MOXXEMO OI[IHUTH BIUIMB CHUIYYOrO BaHTaXy Ha HaudalbHy
MONEPEYHY OCTIMHICTh CyJIHA MPU CTATHUYHIN A1 1€IKOro MOMEHTY KpeHa MKkp.

a

\

£ R

Tt P77 777777777

Y

Pucynok 1 — Cxema nepecunanHsi 36pHOBOTO BaHTaXy
JlonaTkoBui MOMEHT MKp. BiJl BIUIUBY CUIIY4OTO BaHTaXy JOPIBHIOE:
OMkp =Xo k B=721x (0 - a); (1)

1€ 1y — MOMEHT IHEPIIii BUTbHOT TOBEPXHI;
B — KyT nepecuranHs BaHTaXy, BUMIPIOETbCS MK BUIBHOIO IIOBEPXHEIO Ta TOPU30HTOM;
0 — Manuit KyT HaXUJly Cy/Ha;
a — KyT [I0KOIO BaHTaXXy IIpU HaxuJll Ha MpaBuil 60pT, koiau 6 > 0.
Buxonyroun piBHAHHA | Ta MeTaueHTpU4yHy (OpMYIly TONEpPEUYHOi OCTIHHOCTI,
3HAXOJIMMO KYT Ha SIKUW HAXUJIWIOCS CYIHO,

0= (Mxp - V2 ix 01) / (D ho - 72 iy)- 2)

Axo npunuHUTH AiF0 MKp. CyIHO BXKE HE MMOBEPHETHCS 70 MPSMOTO MOJI0XKEHHS, a Oy/e
IJaBaTH BXKE C JIEAKUM KYTOM HaXWJICHHS OCKUIbKM YacTHHA TIEPECHUITAHOTO BAHTAXY TaK 1
3IMIIATHCS HA OOPTY HA KOTPHM OyJI0 HAXHIICHO CYIHO.

98



Cyuacni npobaemu MOpcbko2o mparcnopmy ma besnexa mopennascmea, 22 aucmonaoa 2018 p.

Matoui Ha yBa3i HEBEJIMKI OCOOIMBOCTI MaJMX HAXWIEHb CYJHA 3 CUIIYYMM BaHTa)XeM,
B.I'. Ci30B [1]. Tako nponoHye METOJ pO3paxyHKy OCTIMHOCTI Ha BEJIMKUX KyTaX HaXWJeHHS. 3
LI€I0 METOI OYAYEThCS Psii PIBHO OO0’€MHUX MOBEPXOHb CUIIYYOTO BAaHTAXy Y BIACIKY MpHU
HaxXWJIEHHSX Ha pi3HOMaHITH1 KyTH (Hanpukiazg 10, 20, Ta iH111), 3HAXOASITHCSI MOMEHTH 1HEpIii
iX TUIOMMH BITHOCHO IEHTPAJIbHUX IMO3J0BXKHIX OCEH Ta MiIPaXxOBYIOTHCS PaalyCl KPUBU3ZHHU
TPaeKTOPIi NepPEeMILIEHHS LIEHTPa Baru BaHTaXy, TaK HIOU 1€ pOOUTHCS AJISl PIIKOTO BaHTAXY.
AJne 10/1aTKOBMX MOMEHT HaXMJIEHHSI PO3PAXOBYETHCS JJISl CHITY4OI'O BAHTAXy 1HAKIIE HDK JJIs
pLAKOTO, 3 ypaxyBaHHSIM TOro, mo (piIKCOBaHOMY KYTy IEpEeCHNaHHs BaHTaXy BIAMOBIIAE
Jlana3oH MOXJIMBUX KyTiB HaXWJICHHS B Mexax Big 0;=P+a; 10 6,=B-0;.

SIkmo BpaxyBaTH 3HAU€HHS LMX MOMEHTIB HAaXWIEHHS IpPHU PISHOMAHITHUX KyTax
HaXWJIEHHS 3 ypaxyBaHHSIM MOMEHTIB BIIHOBJIEHHS, MO)XHa MOOyAyBaTH Jlarpamy CTaTHYHOL
OCTIMHOCTI, 3 ypaXyBaHHSIM BIUIMBY CUITy4OTO BaHTaxXYy (puc. 2).

Mﬂu
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Pucynok 2 — TunoBa niarpama oCTIHHOCTI Cy/IHA 3 CUILyYUM BaHTaXeM

Jlig niarpamu OCTIMHOCTI Ha MajlOKy 2 XapaKTepHOIO OCOOJMBICTIO € 3JIOM MpHU KYTi
HaxwieHHS 0 = o), KOJU MOYMHAETHCS Tepecurnands BaHTaxy. llle oaniero ocoOmuBicTIO €
HECUMETPUYHICTh MOMEHTY JIIBOTO 1 OpaBoro 0opTa y 3B’s13Ky 3 OCTaTHHOI'O MOMEHTOM 0.

HasiBHICTh OCTaTHBOTO KyTa HaXWy € XapaKTEpHOI BIAMIHOIO BIUIMBY Ha OCTIHHICTh
CHITYYOTO BaHTaXXy IMIOPIBHSHO 3 BIULIMBOM PIIKOTO BaHTAXY.
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1. International Maritime Solid Bulk Cargoes Code (IMSBC Code). — IMO publication
2. B.I'. CuzoB. Teopusi kopabms. HaBuanpHuit mocionuk. — Oneca: BH3: OHMA,
2003. -284 c.

3. P.B. bopucos Craruka xopabms. HaBuanpnuii nmociOnuk. — Cn6: Cynocrpoenue,
2005. - 256 c.

99



Cyuacni npobremu mopcokoeo mpancnopmyma b6esneka mopeniascmaa, 22 aucmonaoa 2018 p.

COBPEMEHHBIN MNOJX0J K ABTOMATHU3ALIMYA OLIEHKU
TEXHUYECKOI'O COCTOSIHUS CYAOBBIX DJIEKTPOCETEN

Tonuuu B. C., Illaeeckuii B. A.
Mopckoii kKonneoc XepcoHcKoil 20CyoapcmeeHHOIl MOPCKOIL aKademuu
Hayunwiii pyxosooumenv — I[lonenxo T. B., npenooasamens evicuteti kamezopuu MK X/[MA

BBenenue. Ceromus cyga  MOPCKOTO W PEYHOTO (bmoTta  MOIIHBIE,
BBICOKOTIPOHM3BOIUTEIHHBIE, UMEIOT BBICOKYIO CTEIIEHh aBTOMATH3AIMH, 3HAUNTEIbHASI MX YacTh
o0opy/noBaHa TPEOHBIMU 3JEKTpPOycTaHOBKaMH. OJHAKO, HECMOTPS Ha COBEPLICHCTBOBAHME
CUCTEM VIpaBJECHMs, 3alIUThl M KOHTPOJISI YacTO BO3HUKAIOT aBapUiHbIE CUTYallUH,
BO3ZHMKAIOIIME 10 TEXHUYECKMM IpuunHaMm. OOHONW M3 BaXKHBIX 3a/ad COBPEMEHHOTo (ioTa
SBJIIETCA 3aj[aya IMOBBIIICHUS JJIUTEILHOCTH Oe3aBapUilHON pabOThl CYAOBBIX 3JIEKTPOCETEH U
AJIeKTpoycTaHOBOK. [loBpexkeHne M30JSAIUN CUJIOBBIX Kabellel, caMOBO3rOpaHue MPUBOIAT K
CephE3HBIM aBapUsIM Ha CyJlaX U 3HAYNTEILHBIM YOBITKAM.

PesyabraTrel  ucciaenoBaHus. TexHuueckoe cocTOsSiHUE Kalenst B yCIOBHUSX
AKCIUTyaTal[My OLIEHUBAIOT IIPU MPOBEICHUU MEPUOINYECKUX OCBUAETEIbCTBOBaHUM. [Ipu aTOM
PYKOBOJICTBYIOTCA ~ cleAyloluMu JokyMeHTamu «[IpaBuna TeXHUYECKOM HSKCIUlyaTaluu
CYJIOBBIX TEXHHYECKUX CpeICTB», «PyKOBOACTBO IO TEXHHYECKOMY HAJI30py 3a CylJaMu B
skcrutyataruny, «MHCTpykuuen no nedexranuu kabenbHbIX u3aenuiiy. OneHKa TeXHUYECKOTO
COCTOSIHUS CYJIOBBIX Ka0eliell — 3TO pe3ysbTaT aHaJln3a 3KCIUTyaTallMOHHBIX JAHHBIX, U3MEPEHUs
CONPOTHBIICHUS U30JIALUH, OCMOTpPA U UCHBITaHUS 00pa3loB kabens. Takum oOpa3om Jenaercs
000CHOBAaHHOE 3aKJIIOYEHHWE O COOTBETCTBUM Kalelis B JIaHHBII MOMEHT NpPEIbsBISEMbIM
TEXHUYECKUM TpeOOBaHMSIM, OJHAKO 3aKJIIOUEHHE O BO3MOXKHOCTH €ro JKCIUIyaTalud B
npeenax oTpe3ka BpEMEHHU JI0 OUEPEeHOTr0 OCBUAETEIbCTBOBAHMS HOCUT B 3HAYUTENILHON Mepe
cyOpekTuBHBIN xapakTep [4]. Heobxoaumo Takke OTMETHTH YTO B YCJIOBHUAX JSKCIUTyaTalluu
nabopaTopHble HCHBITaHUS 00pa3LoB KaOesiel TPYAHOBBIIOJHHUMBI M €/1Ba JIM JOCTYIHBI, a
TEXHUYECKOe OOCIyKUBAaHUE U PEMOHT CYAOBBIX KaOENbHBIX CeTell JOpOTOCTOALINE
MeponpusaTis. Tak CTOMMOCTh U TPYIOEMKOCTh PEMOHTA CYJIOBBIX KaOelel cOCTaBiseT OKOJIO
15 % CTOMMOCTM M TpPYIOEMKOCTH PEMOHTa BCEro CYAOBOIO 3JIEKTPOOOOPYAOBAHUS, a
TPYJOEMKOCTh TEXHHYECKOTO OCMOTpa KaOelbHOM CeTH Uil CYAOB pAa3JIMYHBIX THUIIOB
COCTaBJIIET B CPETHEM OKOJIO 5 % TPylOEMKOCTH BCeX pabOT IO TEXHUYECKOMY OCMOTPY BCETO
anekTpoodopyaoBanus [1].

CoBpemeHHast cCTeMa OLIEHKU OCTaTOYHOIO pecypca AJIEKTPOCETeH U MPOrHO3UPOBAHHE
BEPOSITHOCTH BbIXOJa Kabelis M3 CTpPOsl B IMPOLIECCE €ro HKCIUIyaTallud HE COBEpIIEHHA.
Onu30IMYeCKUi KOHTPOJb CONPOTHUBICHUS Ha CyJaxX IITaTHBIMH TpHOOpaMH HE MJaroT
uHpopmanuu 00 0cTaTOUHOM pecypce kabdens [3].

ABTOMaTH3aLMs 3KCIIEPTHOTO OLICHUBAHMSI COCTOSHUS CY/I0BBIX AJIEKTPOCETEN MO3BOJIUT
HE TOJIbKO YUTHU OT CyOBEKTUBHOCTH OLIEHKHM, HO W 3HAYUTEJIBHO COKPATUT IMPOLECC OLIEHKH
COOTBETCTBUSL 3JIEKTPOCETEH TEXHUYECKUM TPEOOBAHUSAM, UYTO B CBOKO OYEpPEb IO3BOJIHUT
COKpPATUTh BPEMS U CTOMMOCTb TEXHUYECKOTO ocMoTpa [2].

Jlis opraHuM3anuy aBTOMATU3UPOBAHHOM OLIEHKM TEXHHUYECKOTO COCTOSIHUS CYHOBBIX
ka0emnel B YCIOBHUAX JKCIUTyaTallMM 1eJecoo0pa3Ho co3aaTh 0azy 3HAHUM, B OCHOBE KOTOPOM
TexXuT (hopMaTM30BaHHAS YKCIIEPTHAS HHPOPMALIUS.

IIpu ommcanun mI0X0  (OPMaIU30BaHHBIX OOBEKTOB  HCHOJB3YIOT  JIOTHKO-
JUHTBUCTHYECKUE MOJEIH, B KOTOPBIX OJIOK TPUHATHS pemIeHWd pabdoTaeT Kak
[oCJIeI0BaTeNbHOCTD MpaBuil «Eciu. ..... TO....».

[ToaToMy cTpyKkTypa MOJENU YIpaBICHHS, MpeICTaBiIseT co00il Tpymmy HOpaBuil C
HMEpPapXUYECKON CTPYKTYpOM:

ECJIU (coctosinue 1), To (mprMeHEeHNEe MHOXKECTBA MpaBui A),

ECJIU (coctosinue N), To (MpUMEHEHHE MHOKeCTBa IpaBuil B),
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[IpuHuunm paGoThl CHCTEMBI OCHOBaH Ha AMIUPUYECKUX 3HAHUSIX, 00 OIICHKE CTENEHU
M3HOCa Kalesss Ha OCHOBE aHajlIM3a SKCIUTyaTallMOHHBIX JAaHHBIX, 1 PEKOMEHIYEMbIX Mepax I0
TEXHUYECKOMY 00chnykuBaHuto. Torga paboTy CHCTEMBI MOKHO OIUCATh CIEAYIOIINM
BBIPAKCHUEM:

F: XY, (1)

rae X — BEpOSITHOCTh CTETIEHU U3HOCA,
Y — pexomeHnyemble MEpbl YCTPAHEHHUS U SKCIIEPTHBIE OLIEHKU O BO3MOKHOCTH 3KCILTyaTalllu B
npeenax onpeesIeHHOro 0Tpe3ka BpeMeHH [5].

BeiBoabl. OnieHKa TEXHUYECKOTO COCTOSIHUSI CYIOBBIX AJIEKTPOCETEH XapaKTepU3yeTCs
KOMILJIEKCOM KOHCTPYKTHBHBIX, JIEKTPUYECKHMX M MEXaHMYeCKUX mokazarenei. llpu stom
HEKOTOpbl€ BXOJHbIE U BBIXOJIHBIE JaHHbIE BecbMa paciuibiBYaThl. [lpu ux Qopmanuzanuu
BO3MOJKHO HCITOJIb30BAaHUE arllapara He4eTKo# yoruku. dopmupoBaHue 0a3bl 3HAHUW MPOIIECC
TPYAOEMKHI, OJJHAKO aBTOMAaTH3allus IpoLecca OLEHKU COCTOSHUS U OCTATOYHOIO pecypca
AJIEKTPOCETEW IO3BOJIUT B 3HAUUTEIBHOW Mepe COKPaTUTh TPYAOEMKOCTh TEXHHYECKOTO
00CIyKMBaHUS U PEMOHTA CyIOBbIX KaOeleu.
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HEPCIIEKTUBHU PO3BUTKY MOPCBKOI'O TPAHCIIOPTY
AK CYB’EKTY EKOHOMIKHA

Camoiinos 1. /1., Canenko A. 0., Kpueopyuko A. B., bonomin A. B.
Xepconcvka oepircagna mopcoka akaoemis

Beryn. CynHomuiaBeTBO BifuyBa€ MOCTIMHUN TUCK 3 00Ky MDKHApOJHHMX OpraHizaiiil 3i
3MIHM BHUMOI MDKHApOJHUX KOHBEHI[IH, TUCK MPOQCHUIOK MO 30UIbIICHHIO 3apOO0ITHOI IU1aTh
MOPSIKIB, OCTIMHUI Opak MOpPSKIB yepe3 3HUKEHHSI MIPECTHKY MOPCHKUX Mpodeciit, 3HMKEHHS
kBaJTiikalii MOPSKIB, 3HIKEHHS MpodeciiiHol AucUMIUIIHK 3 00Ky MopskiB. B pesynbrarti
CYJIHOIUIaBCTBO OCTaHHI IECATUIITTA MOCTIMHO BIJUYBa€ CTPECOBUI CTaH.

OcHoBHa yacTHHA. MOPCHKUI TPaHCIOPT € CaMMM HAJIMHUM CHOCOOOM IEpEeBE3CHHS
BAHTaXIB Ha BEJIMYE3H1 BIJCTAHI, II0 BUKOPUCTOBYETHCS JIOACTBOM IPOTIroM cToNiTh. Lle
3aKJIaJI0 OCHOBY JJISl CTPIMKOTO PO3BUTKY MDKHApOJHHX BIIHOCHH 1 BEJIMKUN TOBAapOOOIr MK
KpalHaMH.

Ax HACHIIOK, MDKHAPOJAHI MOPCHKI MEPEBE3CHHS CTAIM HAWOLIBIN MIIXOAAIIUM BHIOM
TPAHCIIOPTYBAHHS BCUIAKUX TOBApiB BEIMKAMH NapTisimu. [leprn 3a Bce, 0COOMMBICTE MOPCHKUX
BAHTAXKOIEPEBE3EHb  IOJISITa€ B XapaKTEPUCTHKAaXx 1  O€3MOoCepeIHbO  BJIACTHBOCTI
BHKOPHCTOBYBAHOTO CyJHAa. AJ/DKE€ BHCOKOK IIBHUJIKICTIO, HaBITh, CYYacHI TaHKEpH 1
CYXOBAHTaXi HE BiPi3HAIOThCA. VIMOBIPHO, HA CHOTOHINIHIH eHb, MOPCHKI Cy/HA € HAHGLIBII
MOBUIBHUM BUJOM TpaHcnopty. [Ipu nboMy BUCOKa BaHTaXOIIAMOMHICTh Cy/IHA BIIKPUBA€ HOBI
MOXJIMBOCTI. SIKIIo ansi onHiel mapTii OynyTh HOTpIOHI COTHI peiciB aBTOMOOUISA, CYIHY
JOCTaTHLO OyJie OJTHOTO.

Mopchkuii TpaHCHOPT B CBITOBII TPaHCIOPTHIN CUCTEM1 Ma€ HU3KY IepeBar, cepell SKuxX
MOHa BUJIUTUTH:

1. Huspky coOiBapTicTh mepeBe3eHb. BoHa cTaHOBUTH B cepenHboMy 60 % Bifg
co01BapTOCTI 3a1i3HUYHUX 12,5 % B11 aBTOMOOUIHLHUX [1EPEBE3EHb.

Baprictb nepeBe3eHHs BaHTaXiB B CBITOBOMY CYJHOIUIABCTBI gocsirae npubiauzuHo 10 %
BapTOCTI CaMUX BaHTaxIB (reHepanbHux — 3—5 %, macoBux — 20-25 %).

2. Bucoky BaHT@XOTTMOMHICTh 1 BAHTAKOMICTKICTb.

3. MinimanbH1 pu3ukd. PU3MKM BTpaTH, NCyBaHHS, PO3KpaJaHHS BaHTaXIB, a TaKOX
HECBOEYACHOI BIANIPaBKU MIPU MOPCHKUX MEPEBE3EHHAX 3BEJCHI 10 MIHIMYMY.

4. YHiBepcasibHiCTb. MOpCBHKI Cy/iHa MOXYTh TPAHCIIOPTYBaTH OyAb-iKi BaHTaXl: ras,
Ha(Ta, OyniBeIbHI MaTepiaiu Ta iHIII npoMucioBl ToBapu. Hanpukiazn, HadToBl miaatrpopmu
MOXYTb OyTH JIOCTaBJIEHI TUIbKM MOPCHKUM TPAHCIOPTOM.

5. HasBHiCTP NpPUPOJHUX ULUISIXIB, 3 BHUCOKOIO NPOIMYCKHOIO 3JaTHICTIO, SKI He
MOTPeOYIOTh BETUKUX BUTPAT.

6. IlinBuIeHy 1HBECTULIIHHY NIPUBAOIUBICTh, TAK SIK BC1 IPOEKTH, [TOB’s13aH1 3 MOPCHKUM
MIEPEBE3EHHSAM XapaKTEPU3YIOThCS SIK BUCOKOTIPUOYTKOB1 B TOBITOCTPOKOBIHN MEPCIEKTHBI.

7. llono HM3BKI Tapudu Ha TEPEBE3CHHsS BaHTaXy 1 COOIBapTICTb BUKOHYBAHOL
MEepPEBE3EHHS.

8. JIoCKOHAIIICTh 3aKOHOABCTBA, 10 PETYJII0E€ MOPCHKI IEPEBE3ECHHS.

9. MopcChKi BaHTaKOIMEPEBE3CHHS BITHOCATHCA 1O KaTeropili HAMOUThIT OE3MeYHUX I
HABKOJIMIIIHBOTO CEPEOBUILA.

VY Toill ke yac, MpU BCIX CBOIX Oe3MepeuHux IepeBarax MOpPChbKi BaHTaXKOIEPEBE3EHHS
MaroTh HEJOJIKH, 10 SKUX BIIHOCATHCS:

1. TlpomyckHa CHPOMOXHICTh MOPTOBHX TOCIOJAPCTB OOMEXEHA TEXHOJIOTTYHHUMH 1
TEXHIYHUMU OpPUYMHAMH, MOJEpHI3alisi 1 mnepeoOjaHaHHd MOPCHKHX TMOPTIB 1 TEpMIHAJIB
BHUMArae 3Ha4HUX KaliTaJOBKJIAJACHb.

2. Bucoka 3a1eHICTh MOPCBKOI'O TPAHCIIOPTY Bl METEOPOJIOTTUHUX YMOB, OOMEKEHICTh
HaBIramiifHoro nepioay, HEOOX1THICTh 3aJy4YEHHS! KPUTOJaMiB i 3MMOBOI IPOBOJIKM MOPCHKUX
CyJIeH JI0 TIOPTIB, IO TATHE 32 COOO00 30UTHIIICHHS BUTpAT.
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3. BitHOCHO HU3bKA IIBUJIKICTh JOCTABKH BaHTAXKY.

4. 3HayH1 TUMYAcOB1 BTPaTH MPHU HABAaHTa)XyBaJbHO-PO3BAaHTAXKYBAIbHUX POOOTaX, Tak
SK BUCYBAIOThCSl KOPCTKI BMMOTM J0O Tapu Ta YNaKOBKM BAaHTAXIB, II0 PO3MIIIYIOTbCA Ha
MOPCBHKHX CyJIaxX, a TAKOXK JI0 TEXHIYHUX 3aC00IB 1 CITOCOOIB KPITUICHHS BAHTAXKIB.

5. Benuki npoMDKKU Yacy MK peiicami.

Mopchbki BaHTa)KOIIEPEBE3EHHS CKJIa1al0Th OCHOBY MIKHAPOIHOI TOPTiBIIi, JOIIOMAararoTh
HaIIOHAJIbHIN JeprKaBi rIuOIIe IHTerpyBaTUCs y CBITOBE rocnoaapctso [1].

3 pPO3BUTKOM €KOHOMIKM (YHKIIT MOpPCBKOIO TpPAaHCHOPTY CTalOTh BCE OUIbII
BAYKJIMBUMH, OCKUIBKH BiH 3’€/IHY€ BCI1 JIAHKU JIAHIIIOIa IIOCTABOK, BIUIMBAaIO4YM Ha €(EeKTUBHICTh
MPOLECIB 1 KOHKYPEHTOCIIPOMOXKHICTh YCIX MIANPUEMCTB-YUYACHUKIB JIOTICTUYHOIO IPOLECY
TPaHCIOPTYBaHHS BaHTaXIB Bi JUKepesa 3apOKEHHS JI0 JDKepena CIOKUBaHHS MaTeplaJbHUX
NOTOKIB. Pa3oM 3 TUM 3 PO3BUTKOM TPaHCIOPTY 3POCTAE 1 YacTKa TPAHCIOPTHUX PU3HKIB. B
JAHUM Yac CIOCTepIraeThesl 30UIbIIEHHS BaHTa)X000Ir'y BOJAHOIO TPAaHCHOPTY, QYHKI[IOHYBaHHS
SKOTO 3HAaXOOUThCS I BIUIMBOM YHCIEHHMX (DaKTOPIB 30BHINIHBOTO 1 BHYTPIIIHHOTO
CepeIOBUINA 1 OB’ A3aHe 3 pU3MKaMU, 110 BUHUKAIOTh HAa PI3HUX €Tarax JOTICTUYHOrO MPOLECY
nepeBe3eHb. PU3uk 00’€KTUBHO € B Oy/b-IKOMY MOPCHKOMY MIANPUEMCTBI, TaK SIK IPUCYTHICTh
JIOJMHU Ha MOP1 CYNPOBOKYETHCS SIK 0OCTaBUHAMM, BUKJIMKAaHUMH HENepeOOpHUMU CUTIaMU
MIPUPOJIU, TaK 1 Oe3MOCcepeaHBO MISTLHICTIO B c(hepl TOProBEILHOTO MOPEIIaBCTBA [2].

HerartuBHi noaii MoXyTh BiOyBaTHCs, KOJU CYIHO 3HAXOJIUTHCA B Mope abo Mopry,
[IPOTE PU3MKH ICHYIOTH 1 Ha eTami NPUUHATTS pillieHb Ipo BUOIp MOPCHKOro Tpadiky, cTaBOK
¢dpaxry 1 1.11. [IpoOieMHIMEU MMTAaHHSAMH CTalOTh HAIIHHICTh IEPEBE3CHB 1, SIK HACIIIOK, PU3UKU
IIpM BHUKOHAHHI JIOTICTUYHUX MPHUHIUMIB «TOYHO B CTPOK», «3 HAMMEHIIMMM BUTPATAMUY,
«HEOOX1AHOT SKOCTI 1 KUIBKOCTD». BinmoBinHO, gKkOM ALSUIBHICTE TPaHCHOPTY SK 00’e€kTa
MIJBUIIEHOT HeOe3MeKH He MijlaBaiacs pi3HUM HETaTUBHUM BIUIMBAM, B TOMY YHMCII1 pU3HKIB, TO
TPaHCIOPTHA CKJIaJ0Ba B I[IHI TOBapy 3 YpaxyBaHHSAM JIOTICTUYHUX TEXHOJIOTIH Moria Oyru
3HAYHO 3MeHIIeHa [3].

3HIDKEHHS BUTpAaT Ha YTPUMaHHS €KIMaXy TaKoXX MaroTh He3HauHi pe3epBu. IlocriiiHi
BUMOTH MNpO(CHNUIOK IIOJ0 MNIABUINEHHS 3apoOiTHOI MJIaTH 1 MOJIMNIIEHHS YMOB Ipami 1
BIJIIOYMHKY HE JO3BOJISIOTH 3HAWTH 3HAYHI Pe3epBH E€KOHOMIi. 3a OCTaHHI ABAALATH POKIB
YHCENBHICTh eKiNaxiB ckopoTuiiacs 1 gocaria 1820 yonoik. [loganpiie cCKOpOUEHHS eKINaxy
MOXJIMBO, ajieé TUIBKU Ha CyJax 3M1MCHIOITH 3—6 1000Bi mepexoau. JJocBia ekcruryaTalii cyaeH
3MILIAHOTO IUJIABAHHS IOKa3ye, 1110 YHUCEIbHICTh €Kilaxy MOXHa 3HU3UTH 10 12—-14 4oIoBIK.
[Ipu npomy BHpoBa[KEeHHA 0coOIMBOI aBTOMaru3alii He noTpiOoHo. Lliei kinmbkocTi Oyne
JOCTAaTHBO I TI€T CUCTEMH POOOTH €KIMmaxKiB, sika CKJajacs OCTaHHI ISTh PoOKiB. Eximaxi
nepectaiy BUpoOJIsATH 00CIyroByBaHHS Cy/THOBOTO ycTaTKyBaHHs. [IpakTuka rmokasye, 1o sKio
paniie 00CITyroByBaHHSI CYJJTHOBOTO YCTaTKYBAaHHS BXOJIMJIO B 00OB’S3KH WICHIB €KIMaXiB, TO B
nanuit yac Tuibku 30 % MOpSKIB rOTOB1 BUPOOJIATH 111 poOOTY 32 OKpeMy OIUIaTy CBOE€I mpalli,
1H1111, 200 HE MOXKYTh, a00 HE XOUYTh.

B ymoBax, mio ckmamucsi, Koiau (paxToBi CTaBKH HE 3MIHIOIOTHCS a00 3MIHIOIOTHCS
HE3HAYHO, €IMHUM HUIIXOM PO3BUTKY CYIHOIUIABCTBA € PO3BUTOK IHHOBALIMHUX TEXHOJIOTIH,
SK1 JI0O3BOJISITh 3HU3UTU BUTPATU NpPHU IepeBe3eHH1 1 mepepoOii BaHTaxiB. CyIHOBOIIHHS €
JOCUTh KOHCEPBATUBHOI T'ay33t0 1 MPUHIIMIIOBO HOBI TEXHOJIOTIi 3yCTpIdaloThCs BKpail piako,
ajie 1HHOBAUil MOJSATal0Th HE TUIBKU B IMPHUHIIMIIOBO HOBUX TEXHOJIOTISIX, @ ¥ B 3aCTOCYBaHHI
HOBHUX JIJIS TAHOTO OaceiiHy TEXHOJIOTIsIX.

Bcei chepu misnpbHOCTI TIOAUMHU CHOTOJHI HEMHCIUMI 0e3 1HQOpMaLIHIUX TEXHOOTIH.
Kosxna 3 iux cdep nmorpedye nepepoOku BeIMIe3HOT KUTbKOCTI iHGOopMaIlii 1 B iHbopMaIiiHOMY
oOciayroByBaHHl. HaiOuibml ONTUMaNbHUM 1 €IMHO YHIBEpCAJBHUM 3ac000M 0OpoOKu
iHbopMallli B JaHUW Yac € KOMITIOTEp, IO JJOMOMAara€ JOJWHI B HWOr0 IHTEIEKTYaabHOI
nisuibHOCTI. [HQOpMaIiifHI TEXHOJIOTII 13 3aCTOCYBaHHSIM KOMII IOTEPIB JA03BOJIAIOTH YIPABIATU
BEJIMYE3HUMH noTokamu iH@opmaii. L1 TexHomorii 31aTH1 00pobsitu iHpopmalito, 30epiratu
MPaKTUYHO OyAb-sKi ii 00csru, neperaBaTu BiJOMOCTI B KOPOTKI TEPMIHU Ha OYy/b-sIK1 Bi/ICTaHI 1
Bi10OpaXkaTu pe3yabTaTh 0OpOOKU AAHUX Y BUIJISAL, 1O MOJETIIYe NPUHHATTA pilieHb. CTPIMKO
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3pocTarouuii MOTeHIiaNl 1H(OpMAaIIfHUX TEXHOJOorl 3a0e3ledye CKOpPOYEHHS BHUTpaT Yy
BUpOOHUYIA cdepl, copusie MOJETIIEHHIO 1 MOJINIICHHIO pPIBHS JKUTTS, BIIKpUBAa€E HOBI
MOXJMBOCTI Juist Jyiroped. IIupoko BUKOPUCTOBYIOThbCA 1HQOpMAaLiHI TexHoyorii 1 B
CyIHOBOJIIHHI. BOHM [103BOJISIOTH 3HAYHO MIABUIIMTH €(QEKTUBHICTH 1 O€3MeKy eKCIuTyaTarii
CyJIeH, OJJHOYACHO 3HMXKYIOUM HAaBAaHTAXKEHHS Ha CYIHOBOJIiB, 0COOJMBO B CKJIaJHUX yMOBax
IJIaBaHHS.

[Toxu aBapii, MOB’A3aH1 3 CyIHOBOJIHHS, IMPOJOBKYIOTh MaTH MicClle, HE3BaXKarOuu Ha
PO3BUTOK 1 JOCTYHHICTh CY4YaCHHX CYIHOBUX 1 OEperoBUX CHUCTEM, IMpPU3HAUEHUX JUIs
MOJIIMIIEHHS. PO3YMIHHS CUTYAI[lll Ta SIKOCTI MPUNHATUX pilieHb. [0 MX CHUCTEM BIIHOCSATHCS:
aBToMatuyH1 ineHTudikamiiiai cucremMu (AIS — Automatic Identification System), enexTpoHHO-
kaprorpagiuni HaBirauiii iHgopmaniiiai cucremu (ECDIS — Electronic Chart Display and
Information System), inTerpoBani HapiramiitHi cuctemu (INS — Integrated Navigation Systems),
iHTerpoBani cucrtemu xogoBoro Mmictka (IBS — Integrated Bridge Systems), 3aco0u
aBTOMaTU4yHOi pazionokaiiiinoi npokianku (ARPA — Automatic Radar Plotting Aids), pi3Hi
pajioHaBIramiifHi npuiaaau Ta CUCTEMHU, CUCTEMH AAJbHBOI 1AEHTU]IKAII Ta CHOCTEPEKEHHS
(LRIT — Long Range Identification and Tracking), OeperoBi cucteMu ynpaBiliHHS PyXy €M CYIliB
(VTS — Vessel Traffic Services), rino6anpsHa Mopcbka cuctema 3B’s3Ky npu jmxo (GMDSS —
Global Maritime Distress Safety System) Ta iu [4].

3apa3 peali3yloThCA TEpIIl  MPOEKTH B 00JacTi BIANPAIIOBAHHS TEXHOJOTIN
KOMEPIIHHOTO O€3eKIMaXHUX CYJHOBOJIHHA. Y YHCII TaKUuX IMPOEKTIB MOXKHA 3raJaTh
esporneiicekuii MUNIN (Maritime Unmanned Navigation through Intelligence in Networks),
OCHOBHA M€Ta SIKOTO — CTBOPEHHS Ta BaJiiallis KOHUEMNIli aBTOHOMHOTO Cy/iHa, B OCHOBHOMY
aBTOHOMHOT0, aJIe MPAIto€ M1 KOHTpoJieM OeperoBoro oneparopa; npoekT Rolls-Royce AAWA
(Advanced Autonomous Waterborne Applications Initiative), MeTOIO SIKOTO € MATOTYBAaTH 0a3zy
JUIA TEpIIOTO KOMEPLIHHOTO BUKOPUCTAHHS CyAIB 3 JUCTaHUIMHUM 1/a00 aBTOHOMHHUM
YOPaBIIHHSAM  TPOEKTY KOMITIOTEPHOTO  MOJCIIOBAaHHS  O€3€KINaXHOTO  CYAHOBOIIHHS
HamionaneHoi TexHosorHoi iHiniaTuBu B PO, B pamkax sikoro «TpaHzacy» 1 iHIII POCIHCHKI
KOMIIaHIi B BIPTyaJbHOMY CEPEJOBHUILI BIIIPallbOBYBaTUMYTh AETajbHI MPOLEIYPH 1 cUTYyaIii
0e3eKImKaHoro CyIHOBOIHHA B yMoBax e-Hasirauii.

MerTor0 BCIX LIUX IPOEKTIB € BIANPALIOBAHHS TEXHIUHUX, IOPUIUYHHUX Ta OpraHi3aliiiHux
aCMeKTIB, sIK1 cOpPMYyIOTh BUMOTH JIO TEXHIYHUX 3ac00iB, MpoLEeAyp 1 3MIH B HOPMAaTUBHIN 0a31
CYy[IHOBOJIIHHS. AJie BX€ CbhOTOJHI MOXHA TOBOPHUTH, IO BIPOBA/DKEHHS O€3eKINaKHUX
TEXHOJIOT1M Cy/IHOBOJIHHS B1AOYBaTUMETHCSI MOCIIAOBHO — BiJ JO3BOJIy €KINaXy THUMYacoBO
BIICYTHIM Ha BaxTi B HEYCKJIAJHEHMX YMOBaxX HaBiramii, 4epe3 BIPOBA/KEHHS CHCTEM
0e3nepepBHOrO JTUCTAHIIIMHOTO KEpyBaHHS CYJHOM JO TIIOBHOI aBTOMaru3alii Mpolecy
CYIHOBOJIIHHS B OYy/Ab-IKMX YMOBax — 1 B 3B’s1311 3 (OpMyBaHHSIM HOPMaTUBHO TE€XHIYHOT 0a3u e-
Hagiramii [5].

Ha OGepe3i BmpoBamkeHHs TexHOJOTIH e-Hairamii 3a0e3meynTh BHKOPHUCTAHHS
BIPTYaJbHUX HaBIrallIfHUX 3aXHUCHUX, PO3LIUPUTH (DYHKIIOHAIBHI MOXJIMBOCTI CHCTEM
YIOPaBIIHHS PYXOM CYACH 1 IEpeliK HaJlaBaHUX HUMH mocayr. [[iIBUIIUTECS pIBEHB MIATPUMKH
HNPUMHATTS pillIeHb 10 3a0e3MeYeHHI0 Oe3MeKH CyAIB IpU MPOBOJLI 1 €PEeKTUBHOCTI PyXy 3a
pPaxyHOK MOJIMIIEHHS KOOpAMHALll Ta OOMIHY JaHUMH MDK CYIHOBOALIMU 1 OeperoBUMU
onepatopamu. Kpim Toro, Oyne crBopeHa iHppacTpyKTypa 3B’s3Ky AJs nepenadi iHdopmarii Ha
cylax, MDK CyJlaMy, MK CyIHOM 1 6eperom, Mk OeperoBUMHU B[00 Ta IHIIUMH CTOPOHAMH,
10 Mae Oe3J14 repeBar.

Bce me nmo3Bosmth mepedTH BKE€ HAWOMMKYMM 4YacoM BijJ aBTOMAaTu3allli CyaHa 0
aBTOMaTH3aIlll CyHOBOJIHHSA, 1 10 O€3eKIMaXHUX CYTHOBOIIHHIO B TEPCIEKTUBI. 3pO3yMilio,
BEJIMYE3HE YMCJIO0 YYACHHKIB Tajy3l ChOTOHI CKENITHYHO CTaBIATHCA IO ITi€1 MEPCIEKTUBH, aJie
30BCIM HEJIAaBHO TaK CaMO CKENTUYHO CTAaBUJIMCS 1O O€3MUIOTHUM MOTSrax MeTpo, aBTOMOOLUIIB
a0o0 JITabHUX amapariB, Kl CbOTOHI CTAIM BXKE IUIKOM 3BHYAMHUM SBUIIEM. T1 %K TEXHOJOTIT
MO3ULIOHYBaHHS, OOMIHY TJaHUMHU, KiOepOe3mekH 1 iH. SIKi BAKOPUCTOBYIOTbCA JUIs O€3MUIOTHOTO

104



Cyuacni npobaemu MOpcbko2o mparcnopmy ma besnexa mopennascmea, 22 aucmonaoa 2018 p.

TPaHCIOPTY B MOBITPI 1 HA CyIl, IUIKOM MOXYTb OYTH 3aCTOCOBHHUMH 1 Ui BOJHOIO
TPaHCIOPTY.

OueBHIHO, 110 BIPOBAIKEHHS B NPAKTHKY CYIHOBOAIHHA NpuHUMIIB e-Hapiramii
noTpeOyI0Th JTOKOPIHHOTO MEperjsay IporpaM MiAroToBKU cyaHoBoAliB. HeoOxigHo Oyne
3HANTH 1 JOTPUMATH MEBHUN OaJlaHC MDK METOJaMH TpaJulliiHOI HaBiramii 1 e-Hagirarii, o6
PU3MK HEMpaBWIbHMUX [ii B pa3l BUMYILIEHOTO Mepexody Bia MeronaiB e-Hasiramii mo
TpaauLiiiHOT HaBiramii 0yB MiHIManbHUM. Tak 4M 1HAKIIE, 3aCTOCYBaHHS HOBUX 1H(POpPMaLIIHUX
TEXHOJIOTI1 Ha cynax 1 B OeperoBux ciayx0ax NOTpeOyIOTh HaBYaHHS pPOOOTH 3 IUMH
TEXHOJIOT1SIMU, TOOTO HOBUX 3HaHb. ONaHyBaHHS 3HAaHb NMPU3BEE 10 MIJBUILEHHS TPAMOTHOCTI
NPUMHATTS pilleHb B 3BUYAMHUX 1 KPUTUYHUX CHUTYalisiX, HIIBUIIUTH pPIBEHb Oe3neKu
MOpeILIaBaHHS.

BucnoBku. /[l momansioro po3BUTKY PHHKY MOPCBKHX TI€PEBE3CHBh Haspiia
HEOOXITHICTh MEePEX0y Ha POOOTY B PEKHUMI KOPCTKOT €KOHOMII, 3aCTOCOBYIOUM HOBI TEXHIUH1
Ta iHHOBaliliHI npuiioMu. TUIBKM Tak MOXHa OyAe He TUIbKM IPOTPUMATHCS Ha PUHKY 0
MOJIIMIIEHHS] 00CTaHOBKMU 1 BUTPUMATH KOPCTKY KOHKYPEHIIIIO 3 OOKY CYJHOIJIABHUX KOMIaHIH,
ase 1 3a0e3MeyuTH Majel0 KOMIIaHii CTaOUIbHHUI PO3BUTOK, OCKUIBKM HAa CHOTOJHIIIHINA JIeHb
CY[IHOIUIaBHI KOMMaHii (aKkTUYHO BHYEpHaAId BCl MOXKJIMBOCTI MiABUIICHHS €()EeKTUBHOCTI
[IepPEeBE3EHb.
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MARITIME SECURITY AND ITS CHALLENGES

Akinyemi Viktor, Okeke Peter
Kherson State Maritime Academy
Scientific supervisor — Tsyganenko O., assistant the department of English for maritime
officers of Kherson State Maritime Academy

Introduction. Maritime transport or the shipment of people and goods by sea is one of
the most ancient and widely used forms of transport known to humans. From the times of
legendary explorers like Christopher Columbus and Vasco da Gama who sailed the mighty seas
on their archaic ships armed with just a compass and some other basic equipment, both shipping
vessels and shipping as a means of transport have undergone a sea change. According to the
International Chamber of Shipping, international shipping today transports about 90 percent of
total world trade by volume. With the increase in the number of vessels sailing at a time, there is
a growing need for constant innovation in the field of maritime surveillance. Shipping companies
these days have begun to deploy modern technologies to ensure enhanced monitoring, efficiency,
and security of their fleet. This paper will not do justice to this topic without first defining the
important and recurrent relevant words.

Main Part. The word «security» is defined as the degree of resistance to, or protection
from, harm and it applies to any vulnerable and valuable asset such as a person, dwelling,
community, item, nation or organization. Security is also defined as the state of being protected
or safe from harm, the freedom from danger, fear or anxiety, and the measures taken to guard
against espionage or sabotage, crime, attack or escape. Transportation in the easiest and
understandable way is the movement of goods, information, animals, humans and services from
one location to another through a medium of transportation. The word «marine» is defined as
anything relating to navigation or commerce on the sea; though another source defines it as
anything connected with the sea or any navigable water body, especially in relation to seaborne
trade, river commerce or naval matters. Maritime transportation is the transportation carried out
through the water. It is the movement of goods, services, people by sea or ocean, or river. It is
the shipment of cargos and people by seas, oceans, rivers, canals, or other waterways with the
help of big ships that roam the oceans, cruise ships, fishing boats, canoes, jet skis, and
motorboats to the smallest float. It is necessary to understand here that people must be included
during the transportation of any kind in the world through whatever medium. It is practically
impossible for transportation to occur without a man at any point in time. Therefore, man is
essentially the most important aspect of transportation.

10000
D000
2000
JOOOD
000

S000

4000

3000

2000

-« 0§
o

1980 1985 1990 1995 2000 2005 2006 2007 2008 2009 2010 2011

B Container B Other dry B Five Major Bulks Crude il and products

Picturel — The breakdown by bulk cargo type

107



Cyuacni npobremu mopcokoeo mpancnopmyma b6esneka mopeniascmaa, 22 aucmonaoa 2018 p.

Marine transportation is extremely vital yet often the least publicly visible part of the
world economy. The sea route is one of the major channels through which goods are moved
across the world. According to Government of India statistics, about 95 percent of the country’s
trade by volume is transported through the marine route. For a developed economy like the
United States of America, too, maritime transport is equally crucial. The figure above reveals
that the ports are particularly critical to the US economy with 95 percent of all foreign trade
passing through them. Besides, the marine transportation system supports nearly 13 million jobs
in the country.

Maritime security is therefore defined as the state of being protected or safe from harm,
the freedom from danger, fear or anxiety, and the measures taken to guard against espionage or
sabotage, crime, or attack in connection with the sea or any navigable water body, especially in
relation to seaborne trade, river commerce or naval matters.

There are three types of maritime security activities in today’s world:

1. Port Security refers to the defense, law, treaty enforcement, and counterterrorism
activities that fall within the port and maritime domain and it includes the protection of seaports,
the protection and inspection of the cargo moving through the ports, and maritime security.

2. Vessel Security refers to the law, treaty enforcement, defense, and counter terrorism
activities directed at vessels (ships, ocean liners, submarines, etc.) either on international seas or
on inland waterways.

3. Facility Security refers to the law, defense, and counter terrorism activities directed
at offshore and waterside facilities like floating oil stations, offshore oil rigs, etc.

There are several maritime security threats that are faced or could be faced while trying to
ensure a safe maritime environment. Some of these maritime security threats are [1, p.24].:

— Illegal offshore fishing;

— Illegal offshore oil exploration;

— Illegal human trafficking;

— Hijacking, piracy, and sea robbery;

— Illegal offshore dumping of toxic or radioactive wastes into water;

— Smuggling of drugs, weapons, currency, contraband goods, etc.;

—  Excessive water pollution.

According to a study by the US National Research Council, 46% of the oil entering the
oceans come from marine transportation, through either accidents or deliberate discharges. For
example, many ships illegally discharge bilge oil (a mixture of water, oil, lubricants, and other
pollutants that collect in a ship’s hold) before entering a port, as this is cheaper than disposing of
it legally at the port. Dumped bilge oil accounts for nearly 10% of all oil entering the oceans
each year. On the eastern coast of Canada alone, dumped bilge oil kills at least 300,000 seabirds
each year - more than the total number killed by the Exxon Valdez oil spill in Alaska in 1989.
Shipping activities also accidentally release oil. Ports where trans-shipment of oil takes place, for
example, suffer from a chronic release of oil through ship leakage, ship maintenance, or
mishandling. This problem is often ignored, despite the fact that its cumulative effects may have
significant effects on the surrounding ecosystem. Many chemicals used in shipping operations
also enter the ocean. This includes cleaning agents, chemicals for water treatment, and chemicals
in refrigerating equipment and fire extinguishers. Some of these chemicals are toxic, persistent,
and bio accumulative. This means they do not break down very readily in the environment, are
absorbed by marine animals, and increase in concentration up the food chain. The evidence is
mounting that a number of manufactured chemicals can cause serious health problems including
cancer, damage to the immune system, behavioral problems, and reduced fertility.

Conclusion. The importance of maritime security could not be trivialized because of its
high value. Some of the crucial factors of maritime security and safety in the contemporary
world are [2, P.5]:

108



Cyuacni npobaemu MOpcbko2o mparcnopmy ma besnexa mopennascmea, 22 aucmonaoa 2018 p.

1. Reduction in the high level of illegal, unreported and unregulated fishing (officially
known as IUU fishing) which had initially led to the depletion of fish stocks, damage to coral
reefs, stress on marine mammals, and near extinction of some fish species.

2. Combating the menace of illegal offshore oil exploration, which has for long been a
source of loss of revenue for countries that legitimately own the oil fields on the territorial
waters.

3. Combating and reducing the scourge of illegal human trafficking on the seas.

4. Combating terrorism on the seas.

5. Curbing the numerous incidences of sea robbery, piracy on the seas, and hijacking of
ships and other ocean-going vessels.

6. Reducing the incidence of illegal dumping of toxic or radioactive wastes into water
bodies. Reduction of large-scale water pollution problems.

The issue of maritime security is quite complex. The authors hope that this paper will
contribute to a more objective understanding of the current challenges in this area.
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OCOBEHHOCTU IVIABAHUA 11O BHYTPEHHUM BO/IHBIM IIYTAM
(ITPOJINBBI BOCP®OP N JAPJAAHEJIJIBI)

Anuzyceitnoe Toghue Pacum oznot
XepcoHnckasa zocyoapcmeeHHas MOPCKAs aKkaoemusi
Hayunwiii pyxosooumenv — bapwinvnuk-Kypakos U. JI., cmapwuii sukniaday kageopu
VNPABNIHHA CYOHOM XepCOHCbKOI 0epIHCcaBHOi MOPCbKOI akademii

Beryniienne. EIMHCTBEHHBIM  CBSI3YIOIIMM  BOJHBIM IIyTeM MeXIAy YepHbIM U
CpennzemMHbIM MOpsIMU siBIsieTcss UepHomopckue mposmBbl  bochop u apmanemnsr. Tak,
nmpoxon uepe3 HuX perynupyercs Kousenmmeirt 1936 1. Typenkwe mnpoauBbl UMEIOT
MEXIYHApOJHO-IIPAaBOBOM CTaTycC, ompenesieHHbl naHHo KonBeHumumenn MonTpe. AHkapa He
BIIpaBE OrpaHUYMBATH CBOOOAY MoperuiaBanus u3 CpeauzeMHoro B YepHoe Mope 1 00paTHO.

Kondepennus [1] o pexxume YepHOMOPCKUX IPOIUBOB Mpoxoauia 22 utoHs — 21 urond
1936 rona B r. Montpe (IIBeitnapust) ¢ yaactuem CCCP, Typuuu, Bennkoopuranuu, @panuuu,
bonrapun, Pymbinum, I'peunun, IOrocmaBum, Asctpanuu u SAnonun. Kondepenuus Obuia
CO3BaHa M0 MPeIoKEeHNUI0 TypIuK B LEIsIX MepecMoTpa KOHBEHIIMH O pexxuMe YepHOMOpPCKHUX
MIPOJIMBOB, NMpuHATON Ha Jlo3aHHCKOM KoHpepeHuu 1922-23 rr. Utanus oTkasanack OT y4acTus
B KOH(EpEeHLIMH, TaK KaK CTPAaHbI-yYaCTHULBI MOJIEPKATN MEXAYHAPOIHbIE CAHKIIMHM MPOTHUB
WUtanuu B cBsi3u ¢ curyauueir B Dpuonuu. Ha xondepenunn B Moutpe BenuxoOpuranus
BBICTYIIMJIA C MPEUIOKEHUEM YPaBHATH IIpaBa YEPHOMOPCKUX M HEYEPHOMOPCKHX JIEpP)KaB Ha
IIPOXOJ1 KX BOCHHBIX KOpaldiiell yepe3 MpoJIUBbI, YTO MPUBEJIO Obl K OFPAHUYEHUIO IIPAB IPOXoJa
kopabneit BM® CCCP. B koneuyHom wutore koHpepeHLMs HE Oblia cOpBaHa M IpUBENa K
BBIPAa0OTKE COIVIACOBAaHHBIX penieHuil. 20 Wi CTPaHbl-y4aCTHUIBI TMOJMKCAIN HOBYIO
KOHBEHLIMIO O pEXUME IMPOJUBOB, Ha OCHOBe KoTopo Typums mnosiyuyuna mpaBo
PEMIIIUTAPU3UPOBATH 30HY MPOJIUBOB.

OcHOBHBIE TIOJIO’KEHUSI KOHBEHIIUH:

1. cBOOOAHBII MPOXOJ BCEX TOPTrOBBIX CYAOB, KaK B MUPHOE TaK U B BOEHHOE BpEMS;

2. pexuM IpoXoJa BOCHHBIX KopalOiiell pa3inyeH B OTHOIIEHUHM UYEPHOMOPCKHX H
HEYEpHOMOPCKHUX Trocynapcets. [Ipu ycrnoBuu npeaBaputenbHOro yBeaomieHus siaactet Typuun
YEepHOMOPCKHE JIep>KaBbl MOTYT MPOBOJUTH YE€pe3 MPOJIMBbI B MHUPHOE BPEMsI CBOM BOEHHBIE
Kopabymm mo00ro Kiacca.

3. Uil BOEHHBIX KopabOjiell HEYepHOMOPCKUX JIep’KaB BBEACHBI CYIIECTBEHHbIE
OTpaHHYEHUS 0 KJ1accy (IPOXOIAT JIUIIb MEJIKHUE HaIBOHbIE KOPaOiIK) U IO TOHHAXKY.

4. oOmwuii TOHHaXX BOEHHBIX CY/J0B HEYEPHOMOPCKUX rocyaapcts B UEpHoMm Mope He
noJikeH npeBbarh 30 ThiC. T (C BO3MOXHOCTBIO MOBBIILIEHUS 3TOT0 MakcUMyMa 0 45 ThIC. T B
cllydae yBEJIMYEHHUS] BOEHHO-MOPCKUX CHUJI YEPHOMOPCKUX CTpaH) CO CpPOKOM INpeObIBaHUS HE
6ombie 21 cyTok.

5. B ciuywyae ywactuss Typuuu B BOMHE, a Takxke eciau Typuus MOCUYHMTAET, YTO €U
HEIMOCPEACTBEHHO YIPO’KaeT BOWHA, €W MPENOCTaBICHO IIPaBO pAa3peliarh WIA 3alpelarb
IIPOXOJT Yepe3 MPOJIMBHI JIIOOBIX BOEHHBIX Cyl0B. Bo Bpems BoiiHbI, B koTOpoil Typuus He
y4acTBYET, MPOJIMUBBI JOJDKHBI OBITH 3aKPBITHI JJIsI IPOXOJa BOCHHBIX CYAOB JII000# BOIOOLIEH
JIEP/KABBI.

6. KonBeHuust nukBHIMpOBajla MpeaycMOTpeHHYto Jlo3aHHCKOW  KOHBEHLUEN
MEXAYHApOIHYI0 KOMUCCHIO IO MPOJIMBaM ¢ nepefaueit e€ pyHkuuii npaButesnbeTBy Typuuu.

7. uaepuomopckue nepxkasbl (Typuwmsi, Pymbiaus, bonrapus, CCCP mo 1991, Poccus c
1991, Ykpauna ¢ 1991, I'py3us ¢ 1991).

Bbonee toro, mo Kouenuuu Typruu, ocoObIX J0XOJOB OT cTaryca TpaH3UTEpa HET.
OpHako TYpKH OOXOISAT 3TH MOJIOKEHUS], HaBSA3bIBAs MPOXOJAALIMM CyJaM CBOHUX JIOIIMAaHOB 3a
OT/AEJIBHYIO ILIaTYy.
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CyTb pexuMa B TOM, YTO JUIsSl IPOX0J1a BOCHHBIX CYJOB MPEAYCMOTPEHBI ONpeeeHHbIE
OTpaHHYEHUS, XOTSI OHU U OCBOOOXKIEHBI OT cOOpoB. IIpoxos TOproBuIx CyJ0B B MUPHOE BpeMs
CBOOOJIHBIH C YIIJIATOM MasYHBIX U CAHUTAPHBIX COOPOB.

OTHOCHUTENBHO BOEHHBIX CYJI0OB YEPHOMOPCKHX CTPaH JI0OJKHO OBITH yBEIOMJIEHHE 00 UX
npoxoje 3a 8 cyrok (15 — st HeuepHOMOPCKUX). JIMHKOPHI CIAEAYIOT TOOAMHOYKE C ICKOPTOM
He 0oJiee IByX SCMUHIICB.

Tak >xe MOOJMHOYKE CIEAYIOT MOJJIOAKH, B CBETJIOE BpEMs CYTOK, B HaJBOJHOM
MIOJIOKEHUH, C MOJHATHIM HAllMOHAIBHBIM (hJ1arom.

3anpemieH nmpoxoj ajs aBuaHocueB. M 3To, kcTaTu, ObUIO OAHOW W3 MPUYUH, TIOYEMY
aBUAHOCILIbI MOJYYMIIM HA3BaHHUE «aBUAHECYIIHE Kpencepbi».

Jljis HEYEepHOMOPCKUX BOEHHBIX CYJOB PEXHM HHOH. YBenomieHHe o0 HX MpPOXoje
nenaetcs 3a 15 cyrok. ToHHaX OIMHOYHOTO BOEHHOI'O KOpabJis HE J0JKEH npeBblaTh 10 ThIC.
TOHH, a OOIIMI TOHHAX MPOXOIAIIUX CyJ0B — HE Ooisiee 45 ThIC. TOHH; IPUYEM B 30HE MPOJIMBA
TOHHA)X TaKUX CYJIOB HE JIOJKEH MpeBbIath 15 Thic. TOHH. KonnuecTBO cy10B HE JOKHO OBITh
6ospie 9. JlomycTuMeblii cpok peObIBaHMs TaKUX CyI0B B UepHoMm Mope — He Oostee 21 mus [1].

OcHoBHasi yacThb. ClI0XKHBIN pexxuM YepHOMOPCKUX MPOJIUBOB CBSI3aH C MEPUNETUIMU
UCTOPUU: B Pe3y/IbTaTe€ BOMH OH CTAHOBMJICS TO JHOEpagbHee, TO JKeCTye.

[Ipy maBaHuM B MNPOJUBaX HEOOXOJWMO YYUTHIBATh HE TOJILKO MEXIyHApPOIHO-
[IPaBOBOM CTaTyc, HO U MOMHHUTb, YTO B 3aBUCHUMOCTH OT HalpaBJCHHs BETpa, HallpaBJICHUE U
CKOPOCTb IOBEPXHOCTHBIX TEUEHUIN MOTYT CYLIECTBEHHO YCIOXKHSITh BO3MOXKHOCTU O€3011acCHOTO
MIPOXOKECHUSI IPOJIUBOB.

Knumar onuceiBaemoro paiioHa — cyOTpONUYECKUHM, A HEro XapakTepHBI: KapKoe,
CyXO€ JIeTO, BECHa U OCEHb KpPaTKOBPEMEHHBI. Temmeparypa M BJIaKHOCTb BO3[yXa: CaMble
KapKHe MecsIIbl IT0Jla aBr'yCT U CEHTAOpPb; CpeHss MecsuHas TeMiieparypa cocrasisier 23-25°C.
Haubonpmas temmepatrypa B 3T Mecsinl 33°-38°C.OTHOCUTENBHAS BJIAXKHOCTH BO3JyXa B
TEYEHHE BCEro rojia 3HayuTeNbHas. 3UMON Ha OoJblIel yacTH MoOepexbs OHA COCTaBISET
75-80 %, a nerom 60—70 %. BeTppl: Ha 3HAYMTENHLHON YaCTU ONMUCHIBAEMOT0 pailoHa B TEUEHUE
Bcero rojaa npeotmnanart BeTpbl oT NE; U3 BeTpoB Ipyrux HampaBiieHUH HanOoJiee BEPOSITHBI
BeTpsl oT N (moBTopsiemocTh 15-20 %) mu SW. Ha otTnenbHbIX yyacTKax BOCTOYHOIo Oepera
MpamopHOTo MOps ¢ HOSIOps O eBpaib mpeobdaaaaroT BETphl OT S,c MapTa 1o aBryct ot NE u
W, B centsa0pe u oktsi6pe o SW u W.Betpst ot SW 00bIYHO HE AOCTUTAIOT OOJIBIION CHIIBI U
COTIPOBOXIAIOTCS JKAPKOW TOTOAOW JIETOM M TEIUIOW B OCTalbHBIE CE30HBI Toja. CpemHss
MecsiyHasi CKOPOCTh BeTpa Ha MoOepexbsix pailoHa kosebiercs oT 2 ao 4 m/cek. lltunum
Ha0JI0JAI0TCS JOBOJIBHO YacTO, OBTOPSIEMOCTh MX Ha OO0JbIIeH YacTU MOOEpexbsi COCTABISET
10-20%, mectamu 30-35%. llITopmbl ObiBatoT peaxo. CpemaHee roJ0BOE YUCIO THEH ¢ HUMHU HE
npesbimaer 20. HckimioueHHeM SBISIOTCS OTAEIbHBIE ITYHKTBI, Kak, HalpuMmep, Topoa
Yanakkaie, r1e B CpeIHEM B T'0J1 HAOII0aeTCs 53 THS CO MITOPMOM, a CPEAHEE MECIIHOE YHCIIO
OHEeW ¢ HuMu Kosiebnercs oT 2—4 ¢ ampens no HosOpb. bpusbl Hanbosee pa3BUTHL ¢ Mas IO
ceHTsA0ph. TymMaHbl: TyMaHbl HA MOpE HAOIIOIAI0TCS OYEHBb PEJIKO, OCOOCHHO B TEILIBIM MEPUOT
roja. [loBropsiemocTh UX B TedeHHME rojaa He mnpesblmaeT 2%. BuauMocTh: B ONUCHIBAEMOM
paiione xopomas. [loBTopsieMOCTh BHAMMOCTA 5 MWJIb W 0OJiee B TEUYEHHE BCETO TOJa
coctaBiseT okoio 90%, menee 2 MuiIb B TeueHUH roaa meHee 4%. duzuxo-reorpaduyeckue
OCOOCHHOCTM palioHa — OTHOCUTENbHO HEOOJbLIas MPOTSHKEHHOCTh MOpPsl W Oosblias
U3pPE3aHHOCTh OEperoB — OKa3bIBAlOT HEMaJO€ BIUSHUE HAa BOJHEHUE, TEUEHUE WU Jpyrue
rujpoJiornyeckue 3aemMeHTsl. KonebaHus ypoBHS U HNPUIUBBL, B MpaMOpHOM MOpE MpPUIIMBO-
OTJIMBHBIE KOJIEOAaHUs YPOBHS HEBEIMKHU U MPAKTUYECKOIO 3HAUYEHUS HE UMEIOT.

B nponmBe bocdop npu cunbHBIX BeTpax oT S, a B mpoauBe JlapaaHeuibl Ipu CUITBHBIX
Berpax oT SW, BO3MOXHO MOBBIIIEHUE YpOoBHS Ha 0,6 M OTHOCHUTEIBHO CPEIHEro YpOBHS.
Teuenus: Cpeansisi CKOPOCTh TOCTOSIHHOTO Te4eHMsI TIpU BXoJe B bochop 1o 1 y3., a B mposuBe
oT 1-2 o Sy3. B MpamopHOM MOpe, B IEHTPaJIbHOW YaCTH, CKOPOCTh TeueHus 1y3. BonHeHue; B
MpamopHOM MOpE B T€UECHUH TOJa Pe00OIaaatoT BOJIHBI BICOTOM MeHee (,5M., MOBTOPSEMOCTh
KoTopbIX u3Mensercsa 10 90% nerom. IloBropssieMoCTh BOJH BbICOTON 2-4 M KoseOneTcs JeToM
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or 1 10 4%. B nanHoMm paiioHe BO3MOXHBI LlyHamH. TemiepaTypa, COJIEHOCTb U IUIOTHOCTH
Bozbl: coctaBisier 15-24°C. ConeHOCTh TOBEPXHOCTHOTO CIIOSI H3MEHSIETCs 0T 16-18%o 10 26-28
%o. TIIOTHOCTB TIOBEPXHOCTHOTO 1105t cocrapisier ot 1,014 1o 1,016 T/M’[6].

B nawane 1994 roma Ha ceccun MMO paccmarpuBaicsi HOBBIM, INPEASIOKEHHBII
Typuuei, 1okyMeHT «PeryampoBaHue MOPCKOIO CYJOXOJICTBA B MpoiauBax Typuuu u pailoHe
Mpamoproro mops» (PermameHT cymoxoiacTtBa B MpojMBax). JDTOT JOKYMEHT OCHOBAaH Ha
TpeOOBAHUAX MEXIYHAPOIHBIX KOHBeHIIMN 1 Pernmamente nopra CramOyn 1994 1. [3].

Heobxonumo otmetuts, uro cam Pernament 1994 r. He oTiMyancs KOPPEKTHOCTHIO U
cooTBETCTBMEM TOJOXKeHUsM KouBennun MonTtpe [1]. PakT HapylmeHHs TMOJIOKECHHUI
KouBenunn MoHTpe Obl1 IpU3HAH MHOTUMU TOCyIapcTBaMH M OTpaxkeH B psizie pemenuit UMO
U JIpyrHuX MEXAyHapoIHbIX opranuzauui. IlpotuB gelictBuii  Typuuu  BBICTYNWIN
npencraButenu Poccun, Pymbinum, I'penun, Kumpa, bosnrapuu u Ykpaunsl [3]. OcHOBHbIE
BO3pPaXKEHMsI OCHOBBIBAIUCH HA TOM, YTO MNpeAioKeHHbINM Typuueld HOKYMEHT IPOTHUBOPEUUT
KonBenunn MoHTpe-36 U KOCBEHHO OrpaHMuYuBaeT cBoboay cyaoxoncTtBa. OnHako, 3TO He
nomemano Typruu ¢ 1 wions 1994 r. B OJHOCTOPOHHEM MOPSIKE, BBECTH HOBBIE MpPaBHIIA
peryaupoBaHus CyJOXOJCTBA B YEPHOMOPCKUX IPOJIMBAX, COIVIACHO BBIMIEYIIOMSHYTOMY
nokyMeHTy. HoBoBBe/leHUSI TypelKUX BIIACTEHKOCHYJIUCH, BO-IIEPBBIX, CYIOB [UIMHOMN CBBIILIE
200 M — OHHM JOJKHBI IPOXOJUTH MPOJIUBBI B CBETJIOE BpEMs CYTOK U 0053aTEJIbHO C TYpELKUM
JOIMaHOM (9TO, KaK MPaBWJIO, TAaHKEPHI WM BOCHHBIE KOpabmum). Bo-BTOPHIX, MMenu mpaBo
MIPOBOJUTH AOCMOTP TOPTOBBIX CYAOB, IPEXKIE BCETO TAaHKEPOB, HA MPEIMET UX COOTBETCTBHS
HAIlMOHAJIBHBIM U MEXAYHAPOAHBIM IKCIUTYaTallMOHHO-3KOJIOIMYECKUM CTaHaapTaM. B-TpeTpux,
BBEJICHBI IITPa(bl U APYrue CAaHKIUHU 332 HECOOIIOIEHNE ITUX CTAHAPTOB — BILUIOTH JI0 OTIIPaBKU
CylHa 0OpaTHO, OTpaHWYCHHs] CTOSAHKU (OYHKEpPOBKHM) B TPHUMBIKAIOIIUX IMOpTax W np. B-
YEeTBEPTHIX, JJIS MPOOJIEMHBIX CYJJOB U IPy30B, CTOMMOCTh JIOLIMAHCKOM NMPOBOJKHA U MOPTOBOU
CTOSIHKHU ITOBBIIIECHBI B HECKOJILKO pa3 [3].

PernameHT cynoxo/cTBa B IPOJIMBAX BbI3BAJl MHOIOYHCIEHHBIE BO3PAXKEHUS CO CTOPOHBI
Poccun, bonrapuu, Kunpa, I'petyn, Pymbinuy 1 Ykpaunbl. OTH BO3pakeHUsI MOXKHO pa3JeliuTh
Ha TPH TPYIIIIHI.

IOpuouueckue so3pasicenus:

— MpaBujla OTMEHSIIOT, IPENATCTBYIOT, YXYJIIIAIOT MPUHATOE 3aKOHHOE MpaBO CBOOObI
CYJI0OXO/ICTBA Yepe3 MPOJIUBHI (3alpeT NPOoX0Ja B 3aBUCUMOCTH OT JUIMHBI, OCAJIKU CYJIHA, IPYy3a);

— IIpaBWJa IPEAYCMaTPUBAIOT BPEMEHHOE 3alpelieHue MPoXoJa N0 MPUYMHAM HHBIM,
yeM (hopc-Maxkop (J1axe COPTUBHBIE MEPOTIPHSTHS ),

— MpaBWJIa HaBS3BIBAIOT OIpE/AEICHHbIE TPEOOBAaHUS U MPOLEAYpPhl MO OTHOUICHUIO K
HEKOTOPBIM TUIIAM CYZOB (Cy/1a, IEPEBO3SIILUE OMACHBIE IPY3bl U IP.);

— mpaBwiia npoTuBopedar ycinopusiMm Kousentiun MoHTpé-36 (HaBsI3bIBaHUE JIOIIMAHCKOM
MPOBOJKU M OYKCHPOBKH CyJaM UIMHOW Oosiee 150 MeTpoB; MpUMEHEHHE CAaHKIUH K Cyaam,
MIepECEKaroIUM OCEBYIO JIMHUIO ABMKEHUS (CT. 25 Pernamenra); nossilieHue cOOPOB 3a MPOXOJ
Bocdopa).

Tonumuueckue 803pasicenusi:

— Typuusi B OJIHOCTOPOHHEM IMOpsJIKe, 0€3 ydacTus 3auHTEPECOBAHHBIX TOCYIapCTB
peniaeT BOIPOCHI, CBA3aHHBIE C CYI0XOJCTBOM I10 IIPOJIMBAM;

— Typuus B 0THOCTOPOHHEM MOPSAIAKE NPUMEHSET HOBOE HA3BAHHUE IIPOJIMBOB «IIPOJIUB
Cram0yn» u «mposnuB YaHakkanae» BMECTO TPaJAULKUOHHO MPHUHATHIX B MEXKIYyHapOIHBIX
kouBeHIUAX «bochop» um «lapmanemnby (M3MeHEHHWE HA3BAaHWUW TPHUBS3BIBACT IMPOJMBBI K
opTaMm, NpUpaBHUBAs X K BHYTPEHHUM BOJaM).

Texnuueckue 603padicenusi:

— HeoOOCHOBaHHbIE TpeOOBaHUS MPOXOJa HpoJMBOM cyaoB anuHoM 200 M u Gonee
TOJIBKO B THEBHOE BPEMS U B COIIPOBOXKIEHUHU OYKCHPa;

— HeoOOCHOBAHHbIE OTpPAaHMYEHUS, B CBSI3U C TIOBEPXHOCTHBIMU TEUYEHHUSIMH, HE
YUUTBIBAIOUINE, BO3MOXHOCTH COBPEMEHHBIX CYZ0B ¢ MOIIHbIMU COY;
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— 3aKpBITHE MPOJIMBA HA TMEPUOJ] TPOXOAa OOJIBIINX CY/IOB HE SBIISIETCS HEOOXOIUMBIM U
BeleT K OOJIBIIIOMY CKOIUICHHIO CYAOB y BXOJa B IPOJHB (0OCOOCHHO y CEBEPHOIO BXOJIa),
MOJIBEPraeT PHUCKY O€30MaCHOCTh CYJAOXOJCTBA, YBEIWYUBAECT CTOMMOCTh JKCIUTyaTallMu CY/AOB
[2, 3].

B oxkta6pe 2002 rona B Typuuu Oblia HNpUHATa HOBas MHCTPYKIMS O MPUMEHEHHUH
MpaBWJI CYIOXOJACTBa B MposinBaxX. [lo pa3bsiCHEHMSIM TYpEUKHX BiacTed, TpeOOBaHUS ATOTO
SIKOOBI YUCTO BHYTPEHHETO JTOKYMEHTA, JIMIIH YTOUYHSIOT U JETATU3UPYIOT MOPSAIOK PUMEHEHHS
YK€ UMEIOLIMXCS IIPABUII U HE HAIIPABJIEHBI HA UX YXKECTOUEHHUE [3, 4].

KpoMe «KOHCTPYKITMOHHBIX» OTPAaHUYCHHN IO JUIMHE CY/IOB, TETIEPh CTAIN BBIIBUTATHCS
JOTIOJTHUTEIIBHBIE, TTIOPOH TPYAHO OOBSICHUMBIEC yCIIOBUs. BbI3pIBacT HemoyMeHne TpeboBaHUE,
YTOOBI KPYMHOTOHHAXXHBIE Cy/la MPOXOAMJIM IPOJUB TOJBKO B CBETJIOE BpeMs CYTOK. J(Hem
Mexay O6eperamu bocdopa, monepek TpaH3UTHOTO MOTOKA, CHYFOT MHOTOYHMCIICHHBIE HE OYCHb
TUCIUTIIMHAPOBAHHBIC TypelKue (HEeroru, a HOYbI0 UX MEHBIIE B JCCATKHA pa3, H KPOME TOTO,
Bocdop xopomro oceemieH. Bee Mecta pa3BOpOTOB M IIEPEX0JI0B PACCUYUTAHBI TaK, YTOOBI MOTJIO
CcBO0OJIHO MaHEBPpUPOBaTh CyaHO THHON 300 MeTpoB. OrpaHndeHrue CKOPOCTH Ha TIEPEXOE 10
8 y3moB. [lns TemiaoxomoB OOJBIIOTO TOHHAXKA 3TO MPEACIbHBIA MHUHUMYM, Ha KOTOPOM
rapaHTHPOBAHO MOKHO OCYIIECTBIISATH 0€30I1aCHOE YIIPABICHUE CYAHOM [3,4].

OmbIT TOJCKa3bIBa€T — HENIB3S BCEX MEPHUTHh MOJ OJIHY TI'peOCHKY, 37eCh HYKEH
muddepenuupoBanapii moaxoa. Cyaa ¢ OMacHBIM TPY30M, MO HOBBIM TIPAaBHJIAM JIOJDKHBI
MpenyNnpex1aTh TYpEeLKHe BIAcTU 0 MpoxoxaeHuu bocdopom 3a 72 yaca. A ot HoBopoccuiicka
no bocdopa — 48 yacos xoxay, ot Oneccol — eme Onmke. Henoruunas nonydaercs apupmeTuka.
Ecnm ke mpenBaputenbHas 3asBKa MOCTYIHJIA HE BOBPEMS — HEMUHYEMBI MPOCTOH, 3aJEPKKH,
yAOpOKaHUE TPAHCTIOPTHBIX PACXOIOB.

OTtMeHuTh HamOoJiee CIOPHBIE TYPEUKHE TMpaBHiIa MOKA HE YAAeTCs, U OOJBITUHCTBO
MIEPEBO3YMKOB BBIHYKJICHBI HECTU JIOMOJHUTENIbHBIC 3aTpaThl. [[0SBIIMCH HEKOHTPOJIUPYEMbIC
CKOIUICHUS ApEeH(yOmMX CyA0B ¢ onacHbIMU Tpy3amu (1m0 20-30 enuHwuil) mepes BXOJamMu B
MIPOJIMBBI, & CUCTEMA YIPABIICHUS IBI)KCHUEM CYI0B, K COKAJICHUIO, TIOKA HE YITYUIIIHIACh.

besycnoBHO, OCHOBHOM MpoOIEeMOl Bce K€ SBISICTCA OC30MacHOCTH CYAOXOJICTBA B
UepHoMmopckux mposuBax. [lo MHEHUIO aHTJIMICKUX IOPUCTOB, TYpPEIKHE TPOJUBHI SBIISIOTCS
MOTEHIIMAIFHO CaMbIM OTIACHBIM ITYHKTOM JUIS JBIKEHHS CyaA0B B Cpean3eMHOMOPCKOM
peruone. Ilo mannbim razersl LloydList, ¢ 1982 mo 1994 rox B unuuaentsl B bocope Ob110
BoBJIeueHO 294 cymHa, u3 HUX TOJbKO 40 mun ¢ JorMaHaMu. BoJbIyro 4acTh MPOUCIIECTBHI
(57 %) cocTaBisIOT CTOJIKHOBEHHA. YUuThIBas, 4ro Oepera npoiuBa bocdop rycro 3acenenst
(TaM TpokuBaeT OoJiee MHJUIMOHA YEJIOBEK), B IEIIX oOecredeHUs O0e30MacHOCTH XKHU3HU H
MMYIIIECTBA CBOMX TpakaaH, Typuus MOXKET yKecTodaTh TpeOOBaHUS K CyaaM, MPOXOJISIIAM
yepe3 mposmBbl. [lo crmoBaM 1OpUCTOB, IOPUIMYECKHE IpaBa MPUOPEKHOTO TOCYIAapCTBa,
rPAaHUYAIIETO C TPOJIMBAMHU, IMO3BOJAIOT TypHuu BBOJAWTH CBOM TpaBMJIA JJIsi 0OCCTICUCHHS
0e3omacHocTu cypoxoacTsa (ct. 41-42 Konsenrnuu OOH o MopckoMy 1ipaBy) [8].

BobiBoabl. [l0 MHEHHIO HENOCPEACTBEHHBIX II0JIb30BATENICH, MPOJUBAMHU, TO €CTh
CYJIOBOJIUTENICH, KAITMTAHOB, Y)KECTOUCHUE PErIaMeHTa IJIaBaHMS MIPOJIMBAMU 3aKOHOMEPHO, HO
OT TYPEIKOW aAMUHUCTpaIuu TpeOyeTcst 0osiee YeTKash opraHu3aius ABMKEHUS U KOHTPOJIS 3a
HuM [7].

ns sToro cienyer:

1. VYTOYHHTH NOHSTHE «KPYMHOTOHHA)XHOE CYIAHOY», MPUHSAB JUMHUTHPYIOUIYIO UTHHY
200 meTtpoB u 6osee u ocaaky 15 meTpoB u 6osee.

2. YCTaHOBUTBH PETYIMPOBAHUE ABMKEHUS CYAOB IOCIE 3aKphITUS TTposimBa bochop Ha
BpeMsi MPOXO0Ja CYIOB C OMACHBIMHU TPy3aMH, IPEAYCMOTPEB MPUOPHUTET MEPBOOUYEPETHOTO
MpoXoJa MACCAKHUPCKUX CYAOB M CTPOTYID OUYEPEAHOCTh MPOXOJa MPOJHBOM JIPYTHX,
0’KHJIAIOIIHX CY/IOB C YIETOM BPEMEHH UX MOAX0/1a. VICKITIIOUNTh ciiydan TUCKPUMHUHAIIMN CYJI0B
B 3aBUCHUMOCTHU OT TOTO, MOJIB3YETCS CYHO yCIyraMu JIOIIMaHa UK HET.
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3. CoxpaHUTb 00sI3aTEIIbHYIO JIOLMAHCKYIO IIPOBOJKY TOJBKO JJISl CYJOB, CIEAYIOIINX
B IIOPTHI U U3 OpToB Typuuu.

4. Baectu 0053aTeIbHYIO JIOHIMAHCKYI NMPOBOJAKY CYJIOB C ONACHBIMM U BPEIHBIMU
rpy3amu.

5. B Hauboiiee CTECHEHHBIX Y4YacTKaX MPOJMBOB NpuUMeHATh npaswio 9 MIIIICC
(TutaBaHME B Y3KOCTSIX), BMECTO 3asiBieHHOTo Typuuei npasuia 10 (b) (maBanue mo cucremam
pa3fenieHus IBUKECHHUS).

6. KOHTpOJIbHBIM CTaHIMSAM pEryjiupoBaTh JBWXKEHHE, oOecreunBas HEOOXOIUMYIO
0e30macHy0 JUCTAHIIUIO MEXTY CYIaMHU.

7. Kareropuuecku HCKIIOYUTH MPUMEHEHHE KaKUX-JIMOO CAHKIUN K KamuTaHaMm 3a
Hapyuienue Pernamenra, cuuras 3ToO IpeporaTuBoil rocynapcTna guiara.

8. KoHTponupoBaTh JBM)KEHME MECTHBIX CYIOB, HE JOIMYyCKas IOMeX IpPOXOay
TPaH3UTHBIX CYJIOB MAapOMaMH, PbIOOJIOBHBIMH, CIIOPTHUBHBIMU M APYTUMHU CYAaMU MECTHOIO
IJIaBaHusl.

9. He pnomyckaTh 3aKpbITHS MPOJHBa 0€3 TOCTATOYHBIX OCHOBAHHI — 3aIlpeT IPOXo]ia
MPOJMBAMU MOJKET ObITh JONYIIEH TOJbKO B cliydyae (QOpPC-Ma)KOPHBIX OOCTOSITENbCTB,
BBI3BAHHBIX aBAPUSMU WM IIPUPOIHBIMU 0OCTOATEILCTBAMU.

Typuus BBena HOBbIE MpaBuia sl CyJOB, IPOXOIAIIMX uepe3 mnpoauB bocdop B
Cramb0yie, a Taxoke npoauB Jlapaanemisl B ceBepo-3anaqHoi npoBuHuy Yanakkane. [IpaBuia
ObUIM BBEJIEHBl C Y4ETOM IOBBIIIEHHOI'O PUCKA, CBSI3aHHOTO C TPAH3UTHBIMU MPOXOJAMH U3
IIPOJIMBA.

MuHuCTEpCTBO MHOCTpaHHbIX JAed Typuuu 3asBUIO B COOOILIEHUH, YTO KOJIMYECTBO
HEe(TAHBIX TAHKEPOB M JPYrUX OINACHBIX TIPY30BBIX CYJIOB, MHPOXOISIIUX YEpPe3 TYypelKue
MIPOJIMBBI, B MOCIIEHUE T0/ibl pe3ko Bo3pocio. CoryiacHO JaHHBIM MUHHUCTEpcTBa, B 2017 roay
yepe3 bochop nporum 8832 Tankepa nepeBo3uBmre 147 MUITMIOHOB TOHH OITACHBIX TPY30B.

CoryiacHO HOBBIM MpaBUjIaM, KallUTaHbl JOJDKHBI IPEIYNPEKIaTh MUCbMEHHO TYPEIKYIO
CTOpPOHY 3a 3,2 KM JI0 BXO/ia B MPOJIUBBL. A KalMTaHbl NaCCAKUPCKUX U KOHTEHHEPHBIX CYIOB
minHoM Gosee 300 MeTpoOB JOHKHBI MHPOPMHUPOBATH YUHOBHUKOB O NEPECEUEHUH IIPOJIMBOB 3a
10 mueit no Bxona [3, 4].

Hcxona u3 Beime uznoxkeHHoro Typous coBmecTHO ¢ MexayHapoaHo Mopckon
Opranuzanuei Npu NOJJIEPKKE BCEX 3aMHTEPECOBAHHBIX CTOPOH J0JDKHA pa3padoTaTh HOBbBIE
npaBuiia 0€30MacHOr0 CYJOXOJICTBA B TYPELKUX MPOJIMBAX, YYUTHIBAIOIIME HHTEPECHl BCEX
CTpaH (CTOPOH), KaKk MPUOPEKHBIX, TAK U YYaCTBYIOLIUX B CY/I0XOJCTBE.
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TEXHUKA MMOJBEMA JIIOJAEN U3 BOJIBI

be3uk A. A., 3aseproxa H. H.
Xepconckan zocyoapcmeenHnas MopcKas aKkaoemust
Hayunwvie pyxosooumenu — 3onomapenko B. @., cmapwuii npenodasamenb Xepcorckot
20¢cy0apcmeeHHou Mopckou akademuu, Jlumosuenko B. U., cmapwuii npenooasamens
Xepcouckotul 2ocyoapcmeeHHOU MOPCKOU akademuu

BBenenne. YuacTBys B MOJbEME CIIAaCa€MbIX Ha MOpe, OyAydd MOpPSKOM, Mbl MOXKEM
HEOKUJIAHHO CTOJIKHYTHbCSI C HEOOXOJMMOCTBIO OCYILECTBUTH MOABEM Ha OOPT CylHA JIIOJAEH,
TEPIAIUX OICTBUE B MOPE. DTO MOXKET OBITH YEJIOBEK 32 OOPTOM C BaIllero CyAHa, TOBAPHIIL IO
SKUIIAXY WIH MaccaXup, JUOO0 Balle CyAHO MOXKET OTO3BAaThCSA HAa YPE3BbIUAWHYIO CUTYALUIO Y
KOr0-TO JpYroro, HalpuMep, Cy[Ha, OCTaBJICHHOIO BCIEACTBHE 3aTOIUICHHS, I[OXapa WIH
BO3JIyLIHOTO CY/IHA, COBEPILUBILIETO BBIHYKJIEHHYIO IIOCcaAKy Ha Boy. KeM Obl oHM HU ObLIH, UX
KU3HU MOTYT OBbITh B BalllUX pyKax. Bo MHorux pailoHax mupa, 0COOEHHO TeX, KOTOpbIE
HaxoJATCSI BHE 30HBI JCHCTBUA OeperoBhIX cpenacTB moucka u cnacanus (CAP), Bame cymaHo
MOXET OBITh MEPBOM WM €AMHCTBEHHOMW CIIacaTeIbHON €IWHUIICH, IMOJOMICIIIECH K TEPIISIIIM
o6enctBue. [lns Toro, 4roObl BamM AEWCTBUS ObuUIM Oe30MacHBIMM U 3(PPEKTUBHBIMH, BaM
cienyer o0ayMaTh TilaBHbIE BOIpockl 3apaHee. [Ipoluecc noabema cnacaeMblx 4acTo JIajeKo He
IPOCT.

Hean. HeobxoauMocTh B TOABEME JIIOJICH CIIydaeTCsl PEJKO M Ballle CyJTHO MOKET OBITh
HE NpeJHa3HA4YeHO JUIsl BBINOJHEHUS Tako 3azaun. OJHAKO, Bbl MOXKETE CTOJKHYTHCS C
CUTYyaluell, Korja BaM MpUIETCs MONbITaThCS 3TO caenaTh. OCHOBHOU LENbIO SBIISIETCS:
OLEHUTD noaxoasimue cpeacTBa MOabEMa CIIAaCAEMbIX Ha BAllleM CYIHE M MPUHSITH PEUICHUE
OTHOCHUTEJIbHO UX HCIIOIb30BaHUS;

OBYUUTD wucnosp30BaHUIO ITHX CPEACTB IMOIBbEMA CIIACAEMBIX NpPH OOIIEH MOJrOTOBKE K
JNEUCTBUSIM B YPE3BBIYAWHBIX CUTYaLUsX;

IHOAI'OTOBUTD cebst 1 cBO€ CyAHO MpHU JEHCTBUTEILHOM OKa3aHUHU TIOMOIIY B YpPE3BBIYATHOM
CUTYaI1H.

[TogpeM cnacaeMbIX U3 BOJBI, TOCTaBKa MOTEPIEBIINX O€JCTBHE JIIO/IEH HA Ballle CYJHO
SIBJISIETCS TOJIBKO YacTbhIO ITOJIHOM OIepaliy 1o CIacaHuIo.

[TogbeMm cracaembIx, BO3MOKHBIE MpoOiaemsl. [Ipu ciaenoBannu K MecTy ype3BbIUaiHOMN
CUTYallud BO3MOXKHO, YTO BbI MOJIyYUTE JIUILIb OTPAHUYEHHYIO MH(OPMAILIUIO O TOM, C YEM BbI
MOKET€ CTOJIKHYTBCS 110 MPUOBITHN Ha MeCTO. MOXKeT MOHaA00UThCsSl CHUMATD JIFOJIEH C APYrUX
MECT, JI0 KOTOPBIX OHU A0Opaiuch OO Bamlero MmpuObITHs (CKajbl, pudbl, 0TMeNH, OeperoBbie
JIMHUH, TOCTYIHBIE TOJIBKO CO CTOPOHBI MOPSI, HABUTAI[MOHHbIE 3HAKU, OOYKH U T.I1.). MHOTHE U3
npo0seM, CBA3aHHBIX C MOJIBEMOM JIOACH CO ClacaTeNbHBIX CPEJICTB, TaKKe BO3HUKAIOT IPU
nepeAade JroAeH ¢ (MaJeHbKUX) JCKYPHBIX NUTIONOK Ha (Oosbmme) cyna. BepostHo, yTO
OKUJAIOIIME TMOJbEeMa JIOAM OyAyT MMETh Majo ONbITa WJIM HUKAKOIO ONBITa IMEpexoaa ¢
HEOOJIBIIOTO Cy/IHA, KAKUM SIBJIIETCS UX CIIacaTeIbHOE CPEICTBO, Ha OOJIBIIOE CYIHO, TAKOE, KaK
Baie. Takasi mepcreKTuBa NPUBOIUT K JIOTIOJHUTEIBHBIM Ipo0ieMaM, B TOM YHUCIIE:
MACIUITADB onepauuu: orpoMHbIi 00beM MPEACTOSAIIECH ONEepalii MOKET ObITh MyraroIliuM, U
HEpPBHOE HAINpSOHKEHHE B JAHHOW CHUTyallUd MOXET IPHUBECTH Bac K IMOTEpe KOHILEHTpalUH
BHUMAaHUS U IIPOTYKTUBHOCTH JIEHCTBUM.

[TPUOPUTET: xoro nogHumarh nepBeiM? SICHO, YTO IPUOPUTET HAIO OTAATH TEM JIIOISAM, KTO
HAXOJUTCS B BOJIE, @ HE B ClacaTeIbHbIX CpeACTBaX. MeHee SICHBIM SIBIISI€TCS TO, MOAHUMATD JIN
B IIEPBYIO OYEpe/lb TPABMHUPOBAHHBIX M CIaObIX WM 0oJiee /1eeCOCOOHBIX, MOJABEM KOTOPBIX
MO>KHO IIPOU3BECTU OBICTpEE.

PECYPCBI: nomenienus Ha O0pTy Balllero cyiHa MOT'YT ObITh IiepernoiHenbl. Cnacaemble OyayT
HY)XJAaTbCsl B YKPBITUU U, CJIEJJOBATEIbHO, B TEIUIE, B HAJWYUM BOJIbI, MWLM M, BEPOSITHO, B
MEIUIUHCKON TTOMOIIY.
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JIFOZIN: BaM mnoOHAZOOUTCS OCTATOYHOE KOJIMYECTBO JIIOAEH IJIs YHNpPaBJICHUS CYAHOM, JUIS
SKCIUTyaTalliy CPEJICTB MOJAbEMa CIACaeMbIX U Ul COINPOBOXKICHMS MOTHATHIX JIIOJEH B
yKpbiTHE [1].

Oxka3zaHue MOMOIIM J0 MoJbeMa crnacaeMbiX. JIoau Bce ke MOryT MOTMOHYTH IOCIE
Balllero OOHApYXEHUS HX, HO JO MOMEHTa JOCTaBKM UX Ha OOpT. Bbl JOKHBI MOMOYL UM
OCTaTbCid B JKMUBBIX /IO TOrO, Kak Bbl OyJeTe crHocoOHbl NOOHATH MX. B 3aBHcHMMOCTH OT
BO3MOXHOW MPOJOJIKUTEIBHOCTH IMOAbEMA CIACAEMbIX, UM MOTYT MOHAJ0OUTHCS: CpelNCTBa
IJIaBY4YEeCTH, TaKHe KaK cliacaTelbHble KPYrd, CliacaTesIbHbIE KWIEThl M cHacaTeIbHble IJIOTHI,
cpeacTBa OOHApY)KEHUs, TaKhe KaK MaTepHall MOBBIIIEHHON BHJIMMOCTH/CBETOBO3BpAIAIOIIN
MaTepuaj, OTHM, PaJuOJOKallMOHHBIM oTBeTunk U APDB, cpeacrtBa BbDKHMBaHMS, Takue Kak
YKpbITUE, OAEkKJa, NUThE, MUTAHUE M CPEJCTBA MEPBOM MEAMIIMHCKOW MOMOILIHU, U CpPEeACTBa
CBSI3U1, TAKHUE KaK MepeHocHas parus [3].

[Ipouecc noxbema criacaembix. Bo Bpemsi camoro mpoiecca noabeMa cracaeMblX TPeMst
[JIaBHBIMU 33Jla4aMU  SIBJISIFOTCS: JIOCTaBKa JItOJel K OOpTy cynHa, 4TOObl MOXHO OBbLIO
IIPOM3BECTH UX MOJbEM, IPUEM JIIOJIEH Ha CyHO, U 3a00Ta 0 HUX Ha OOPTY CyHA.

[Ipu BameM MjIaHUPOBAHUU U MOATOTOBKE BHUMATENbHO OOAyMalTe KaXKAyH U3 HUX.
Ecnu BbI chemanu 3T0, MpolLiecC MOAbEMa CHACAEMbIX JOJDKEH IPOWTH Jierde, KOrja Bam
MIPUIETCS OCYIIECTBISATH €rO.

[NOAI'OTOBBTE Bamm cpenctBa moabema criacaeMbIX Iepes] TeM, Kak MpHOBITh Ha MECTO
OeJICTBUS;

I[NOAI'OTOBDBTE cebs u cBoit skunax nepen TeM, Kak NpuObITh Ha MecTo OencTBusi. Kaxiplii
JIOJIKEH 3HaTh CBOU OOS3aHHOCTH U MPHUAEPKUBATHCSI UX HACKOJIBKO BO3MOKHO;
INOAI'OTOBBTE cynoBsie cpencTBa cBsi3u, 4TOObI HAOMIOAATEIM U KOMaHa, 3aJ1cHCTBOBAHHAS
B [I0Ib€ME CIACaeMbIX, ObLIIN CIIOCOOHBI OBICTPO 0OMEHUBATHCA HH(OPMALIUEN C MOCTUKOM;
HPO]IYMAPITE JIETAJIH TIOIX0Ja TIEPE] TEM, KaK OCYIIIECTBUTH €T0;

OINPEAEJIUTE, uro Oyxner HauOosiee 3HaYUMBIM (DAaKTOPOM IpU CO3JAHUM YKPBITUS IS
TEPIAIUX OCICTBUE — BETEP, BOJHCHHUE WU 3bI0B;

[MPOU3BEJUTE OLHEHKY naBuranmoHHBIX OTTAaCHOCTEH HA MECTE;

[NPUMUTE PEHIEHUE, xakum OopToM BBl XOTHTE CO3[aThb YKpbITHE, HMeSd B BHIY
XapaKTePUCTUKU MaHEBPEHHOCTH BAILIETO CYy/HA;

[NPUMUTE B PACYET npeiid tepnsimux OeacTBUE, €CIU MTO3BOJISIET BPEMs, YTO TIOMOKET Bam
MIPOU3BECTH OLIEHKY;

PACCMOTPUTE BO3MOHOCTh OCTAaHOBKHM Ha OJIM3KOM PACCTOSIHUU OT TEPHAIIUX OelcTBHE
IIpY OKOHYATEIbHOM IMOAXO0JE€, YTOObl HMETh MPOCTPAHCTBO IE€pe] CYJHOM U OLEHHUTH
BO3J/ICUCTBUE BETPA, BOJIHCHHS U 3bI0U MTPU OCTAHOBKE/MAJIOM XOJIE;

I[TPU TIIOAXOE 3naunmsIii hakTop (BeTep, BOTHEHHUE WM 3bI0b) JOJKEH OBITH IO HOCY Cy/IHA
C HAaBETPEHHOM CTOPOHBI, a Balll 00BEKT MOIbEMA 10 HOCY CY/IHA C NOJIBETPEHHOU CTOPOHBI; U
Korpa BBl mojouuin kK crnacareabHOMY cpeiacTBy uiu yenoBeky B Bojge, OTBEPHUTE or
HAaBETPEHHON CTOPOHBI U OCTAHOBUTECH, UTOOBI CO3/IaTh YKpPBITHE, IIPU 3TOM OOBEKT MOIbEMa
JOJIKEH HaXOUThCS Ha OJIM3KOM PACCTOSIHUM C BaIllero MOABETPEHHOTO O0pTa;

OBECIIEYBTE, uto0bI y Bac OBIJIO AOCTATOYHOE KOJIMYECTBO HAOIIOATENICH, KOTOPhIE MOTYT
UMETh CBSI3b C MOCTHKOM. lloMHHUTE, 4TO HpHU OKOHYATEIHbHOM MOJXOJE K CHacaTelbHOMY
CPEICTBY WJIM YEJIOBEKY B BOJIE, OHU MOT'YT ObITh HE BUJIHBI C MOCTHKA;

OBECIIEYBTE, uTo0n1 HaOIIOAaTEIN 3HAIM CBOM 00S3aHHOCTH,

BYJIbTE 'OTOBbI npunsTh cnacareiabHOe CPEICTBO U/WIIK JIOEH y 60pTa cyAHa, OATOTOBUB
GdanuHu U UMes HaroToBe Jpyroe oOopynoBaHUE (BKJIIOYas cliacaTelIbHbBIE Jieepa U CPENCTBa
miaByyectn) [4].

[Tpuem moneit Ha 60pT cyaHa. DakTOPbl, KOTOPBIE HY)KHO YUUTHIBaTh. Kak ToNnbKO r0au
OKa3aJUCh Ha MECTE, C KOTOPOIO OHU MOTYT OBbITh MOJHATHI, CIEAYIOUIEH 4YacThio 3ajauu
SIBJISIETCSl TIPUHSATH WX Ha OOpPT cyaHa. OTo OyAeT 3aBUCETh OT: MPEOOIaNaroIMX MOTOIHBIX
YCIIOBUH U COCTOSIHUSL MOpS, COCTOSIHHMS JIIOJIeH, KOTOPBIX HaJ0 MOJHSATH, pa3Mepa Ballero
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CyJHa, KOHCTPYKLMU BAIlIErO CyAHA, UMEIOIIErocsi 000pyoBaHUs M YMEHUS TeX JHI], KTO UM
MIOJIb3YETCH.

Bbl 107KHBI MONBITaThCS CBECTH K MUHUMYMY TPYIHOCTH, BBI3BAHHBIE IITOPMOBBIM
MopeM. [Ipu mnanupoBaHuy onepanuii 1o NOJAbEMY YUUTHIBAUTE CIIEAYIOLIEE:

1. TlomelTaiiTech HACKOJBKO BO3MOXXHO OTBEPHYTh OT BETpa, 4YTOObl YMEHbBILIUTH
OOPTOBYIO M KMJIEBYIO KauKy CyJHA U CO3/1aTh YKPBITHE.

2. JIBwKeHHe MaJbIM XOJIOM BIIEpe] C 3aKpEeIICHHBIM Y O0opTa 00BEKTOM Ui MO IbeMa
U IIPY BOJIHE C MPOTUBOIOJIOKHOW KOPMOBOM YaCTH JOJDKHO YMEHBIIUTh PA3HOCTh B IBUKEHUH,
XOTsI 3TO IPUHECET JAPYTUE PUCKH.

3. Ilpm mnomHATHUM JIOJEH, CTPaxOBOYHBbIE KOHIBI JOJDKHBI OBITH TOJBEICHBI K
MOJABEMHUKY U HATAHYTHI, YTOObI CBECTH K MUHUMYMY pacKauMBaHUE.

4. Moxer ObITb BO3MOXHBIM IEPEBECTU HYXKJAWOIIKUXCS B IOJAbEME JIUI Ha
MIPOMEXYTOUHYIO IIaTGOPMY, TaKyl0 Kak cCHacaTelbHbIM IJI0T, CIYIIEHHBI K HUM WIH
NEHCTBYIONTMI B KaUeCTBE KpaHIla y 0opTa cyaHa.

5. Moxer noTtpeboBaTbcs, 4TOOBI OHU MPBITHYAUM B BOAY, OyAyduu CHAOKEHHBIMU
HaJJIeXKaIlUMH CPEACTBAMM IJIAaBYYECTH U CHacaTeNIbHBIMU JIMHAMM C CY/AHA, U1 TOTO, YTOOBI
UX TOJATSAHYIU K OOPTY, UCIOb3Ys O€30MacHOE MPOCTPAHCTBO MEKIY CYAHOM M CHacaTelbHbIM
cpenctBoMm [3].

[Tonnepxka cnacaeMpIX IPU HEBO3MOXKHOCTH OCYLIECTBUTh MX MOABEM. byayT ciydan,
KOrJJa HEBO3MOYHO OCYILECTBUTH MOMNBITKY MOJBEMA CIIACAEMbIX WM 3aBEPIIUTH IOABEM, HE
CO3/1aB 4YpPE3MEPHOI yrpo3bl 0€30MacHOCTU CyAHA, €ro SKUIaXa WM TeX, KTO HYXAaeTcs B
noabeMe. [lonnepxka crmacaeMbIX 10 BpeMEHU HPUOBITHS APYrol MOMOIIM WM YIy4IIEHUs
yCIIOBUH OYZET 3aK/II04aThCs B CIAEAYIOIIEM: MOpaJIbHAs MOAJEPIKKA CIIACAEMbIX, 0COOEHHO €ClIU
MOJKET OBITh YCTaBJIEHA CBSI3b, OKA3aHUE COJICUCTBUS CIIACaTEeIbHO-KOOPANHAIMOHHOMY LIEHTPY,
TaK Kak BBl OyJeTe CIOCOOHBI IMPENOCTABUTh OOHOBJICHHYIO U MOAPOOHYI0 HH(MOPMAIUIO O
CUTYAaLNH.

OxazaHue coAEWCTBUS JPYTMM CpEICTBaM IIOMCKAa M CIacaHus: UM OyJeTr Jerude
OIPENEIUTh MECTOHAXOXKJIEHUE BaIlEro CyAHA, YEM CIIACATEIIbHOIO CPEICTBA, BBl MOXKETE
MIPEeIOCTaBUTh OOHOBIIEHHYIO M NMOJPOOHYI0 MH(OpMAIMIO, U CllacaTesbHbIE €IWHULIbI, TaKUe
KaK BEpTOJIETbl, OyayT CHocoOHBI NepenaTh MOCTPaJaBLIMX BaM, JaXKe€ €Cld  BbI
HEMOCPEJCTBEHHO HE MOYKETE MPOU3BECTH UX MOIbeM [1].

[TepBoouepenHoil yxoa 3a MOAHATHIME Ha OOpT cyaHa jroapMu. Onepanus noabeMa He
3aKaHYMBAETCs, KOJa CllacaeMblil CTyNWUJ HOroM Ha nanyOy Bamero cyiaHa. B uyactHocTw,
IIOMHHATE O PHUCKE INOKAa Yy CIACEHHOIO, BBI3BAHHOIO HEOKMJIAHHBIM IIOJBEMOM M3 BOJbBI U
BO3MOJKHOU runotepmueit. JItoau, HaxoauBIIMECS B BOJE, TPABMUPOBAHHBIC M HEJIEECIIOCOOHBIE
JOJKHBI OBITH TMOJHSTBHI W3 BOJbI B TOPU30HTAJIBLHOM IIOJIOKEHUHU, €CJIIM 3TO BO3MOXKHO, U
JOJIKHBI TPAaHCIIOPTUPOBATHCS B TOPU30HTAIIBHOM MJIM ITOYTH TOPU30HTAIBHOM ITOJIOKEHNU. Bbl
TaKKe JOJDKHBI ONPENENUThCA, YTO Bbl OyleTe naenarb ¢ TeaamMu noruOmmx. Moryr ObITh
MOJHSTHI YK€ TPYMbl, WIA MOJHATHIE KUBBIE JIOAU MOTYT yMEpeTh Ha OOpTy Ballero CyjaHa.
Ecnm nenno kacaercst TOJNIBKO MEPEHOCA TPYNOB U3 TOTO MECTA, IZ€ BbI IPEIOCTABUIIN YKPBITHE
JUISL JKUBBIX, 3TO JOJDKHO OBITH ciiesiaHo Oe3oTiararesnbHo. OOpaTuTe BHUMaHUE Ha PYKOBOJCTBO
[0 JICYCHUIO TMIOTEPMHMU U, B YACTHOCTH, Ha MH(OPMAIMIO O TOM, YTO JIIOJAU B COCTOSIHUM
TUIOTEPMHM MOTYT I0Ka3aTbCsl MEPTBBIMM, OJHAKO, OHU BCE K€ MOTYT OBITh IPUBEIEHBHI B
cosHaHmue [2].

BeiBoa. B nanHoit paboTe s nonbITasics 00OpaTUTh BHUMaHUE MOPSKOB U TE€X, KTO CBS3aH
C MOpPEM C CYLIECTBYIOIIMMH IpoOiieMaMud Ha MOPCKOM TPaHCHOPTE, KOTOPblE HE 4acTo, HO
MOYKHO BCTPETHTh Ha CBOEM JKM3HEHHOM ITyTH. [ eciau Bl OKa3aluCh B CUTyal[ud, KOT/Aa BbI
OTpearupoBaJii Ha CUTHaJI OEICTBUS M BaM IPEICTOUT OCYILECTBUTH MOJIBEM JIIOJEH B MODE,
HECOMHEHHO, YTO OOCTOSITeNIbCTBA OYyNyT YHUKaJbHBIMHM, U BO3MOJKHO, YTO Ballldi OTBETHBIE
NeUCTBUS JOJDKHBI OBbITh TakUMM k€. BaM moMoOXeT 3a0iaroBpeMEHHOE paccCMOTPEHHE
BO3MOXHOCTEH: BO3MOXHBIX MPOOJIEM U BO3MOKHBIX PEIICHUNH MX. DTO MOXKET CHacTH MHOIO
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xu3zHed. OLIEHUTE Bo3moxHOcTH mnogbema Ha Oopr Bamero cynHa YUUTECH wux
ncnosb3oBath U [IOJJI'OTOBBTECH k criacenuio Ku3HeH.
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INTERNATIONAL LAW ON SEARCH AND RESCUE
SERVICES OF UKRAINE

Borysenko I
Kherson State Maritime Academy
Scientific supervisor — Volkov E., teacher of Kherson State Maritime Academy

Introduction. State Enterprise Maritime Search and Rescue Service (MSRS) was created
in order to ensure compliance with international liabilities of Ukraine as a flag state with
established duties, which are listed below:

- to operate, organize and maintain an efficient search and rescue service;

- to create a national body to generally coordinate search and rescue and provide the full
extent of measures toward the maritime search and rescue in the SAR area of Ukraine.

The purpose of the service is to provide measures for establishment of maritime search
and rescue, safety of the human life at sea in accordance with international instruments Ukraine:
International Convention on Maritime Search and Rescue - 1979;

International Convention for the Safety of Life at Sea - 1974;
- UN Convention on the Law of the Sea - 1982;
International Aeronautical and Maritime Search and Rescue Manual;

- Agreement on Co-Operation Regarding Maritime Search and Rescue Services among
Black Sea Coastal States and other international instruments concerning maritime search and
rescue [1].

Maritime search and rescue area of Ukraine encompasses some 137000 km?. Main task of
service 1s securing the continuous search and rescue preparedness for efficient rescue of human
lives, rendering urgent medical aid, and evacuation.

Main part. In order to perform obligations of Ukraine under international treaties in
which Ukraine is a party, regarding search and rescue of human life in its maritime search and
rescue region, State Enterprise «Marine Search and Rescue Service» (SE «MSRS») was formed
by Resolution of Cabinet of Ministers of Ukraine on 20™ of October 2011.
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Coastal subdivisions for resources’ provision. Peculiarities of search and rescue
operations under conditions of non-typical situations and bad weather conditions. In case of
emergency on board of ships with increased passenger capacity and under ice conditions in the
maritime zone of Ukraine, search and rescue functions at sea are performed in co-operation with
the Naval Forces of the Armed Forces of Ukraine, the State Emergency Service of Ukraine, the
State Border Service of Ukraine, sea ports and other. General co-ordination of SAR operations at
sea is performed by the SMRCC [4].

GMDSS Sea Area A2

A2 200 NM

o (iR = e

Picture 2 — Coverage of MF coast station for A2 radio station Odesa

The main task of SE «MSRS» is supporting stable functioning and further development
of the national system of SAR in maritime sector of Ukraine, coordination and conduct of
maritime and aeronautical search and rescue operations [2].

All search and rescue units of the SE «kMSRS» are located in the port water areas [1].:

- sea port «Berdiansk» - «PRK-03»;

- sea port Odessa - «<PRK-01»;

- sea port «Chornomorsk» - «Sapfir»;

- Skadovsk Sea Port - «PRK-05»;

- sea port »Chornomorsk» - «PRK-04y;

- sea port «Chornomorsk» - «PRK-02;

- sea port »Ust-Dunaisk» — «PRK-06».

The main task of SE «MSRS» is to provide the constant search and rescue readiness to
rescue people, render emergency medical care and evacuation to a safe place, as well as its
break-even activities.

State Maritime Rescue Co-ordination Centre (SMRCC) in Odessa and Maritime Rescue
Sub-Centre (MRCSC) in Berdiansk for co-ordination and help within the search and rescue
region of Ukraine and for on-scene co-ordination. For effective organization of search and rescue
services and for co-ordination of search and rescue operations in the search and rescue region of
Ukraine the following units of the State Enterprise «Marine Search and Rescue Service» (SE
«MSRS») are performing their duties: the State Maritime Rescue Co-ordination Centre
(SMRCC) situated in Odessa and appropriately equipped in accordance with the requirements of
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the International Maritime Organization (IMO) (COMSAR Circ. 37/28 February 2005); the
Maritime Rescue Sub-Centre (MRCSC) in Berdiansk. Specialists of the SMRCC in Odessa, the
MRSC in Berdiansk, GMDSS coastal radio centers (CRC) in Odessa, Mariupol and Berdiansk
keep permanent 24/7 watch and provide prompt response to distress signals, planning and co-
ordination of search and rescue operations [3].

As a result of the unauthorized actions of the Russian Federation, the competent
authorities of Ukraine were forced to suspend the functioning of the maritime rescue sub-centres
in Crimea in the temporarily occupied territory of the Autonomous Republic of Crimea and the
city of Sevastopol, which increased the load upon the state MRCC Odessa and complicated its
functioning. This info stated in the information document submitted by the Ukrainian Side for
consideration of the IMO sub-committee on Navigation, Communications, Search and Rescue.
This statement at the Sub-Committee’s session the representative of Ukraine also brought
attention of IMO Member States to the facts that the Novorossiysk station of the Russian
Federation caused interference to the Odessa NAVTEX station as well as that the Russian
Federation ceased to forward any relevant Maritime Safety Information on coastal warnings [5].

The Ukraine requested the IMO NAVTEX coordination panel to consider the mentioned
unauthorized and unilateral actions of the Russian Federation which threaten the safety of
navigation in the Northern part of the Black Sea.

Conclusion. More detailed analyses will be shown in scientific work for Master’s degree.
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THE HUMAN FACTOR: THE CONCEPT, THE ESSENCE OF THE
CONTENT, CHALLENGES

Borsh M. V.
Maritime college Kherson state maritime academy
Scientific supervisor - Lantseva T.V.

Introduction. The focus of human factors is on how people interact with tasks, with
equipment technologies, and with the environment, in order to understand and evaluate these
interactions. The goals of human factors are to optimize human and system efficiency and
effectiveness, safety, health, comfort, and quality of life. To date, there has been only limited
application of human factors knowledge and methods to health care in the home [1].

Main part. Marine accidents have been occurring ever since men started to set sail. The
custom of the trade has been systematized over time, and later, by the middle of the 19th century,
the navigational standards emerged primarily as regulations for preventing collisions at sea.
Since the beginning of the last century, marine accidents have resulted in maritime industry
efforts to improve ship construction, ship systems reliability and onboard operations organization
aiming at reduction of marine accidents.

The human error factor as the most common cause of ship accidents is identified and also
all the factors which contribute to human errors at sea are discussed afterwards.

Safety and profitability of a shipping company depend on human factors. Creating a good
relationship among crew is very important. Compliance with international and national
regulations is also implied by the mentioned legislative framework. In the last few decades, the
main goal of maritime industry has been to increase the productivity and prevent marine
accidents. Besides modern technologies and safety systems onboard, the accidents still occur.

The deck officers comprising the master and the first and second mate are responsible for
watch keeping. Besides that, they are responsible for mooring and unmooring operations and
cargo handling as well as for commanding the ship and for the crew safety. The results of the
accident may be found in sleepiness.

The accidents still occur regardless of the impact of modern technology. Moreover, one
hundred years after the foundering of the Titanic there was foundering of the Costa Concordia in
January 2012 and it shows that human and organizational factors still exist. The latent errors are
reported to be much more investigated in the future. Following some literature, physical factors
were not causes of accidents but organizational ones are changeable due to increased horizontal
and vertical integration as consequence of ubiquitous information technology. Being a seafarer
and taking part in a crew immediately suggests that this is one of the most responsible and
toughest jobs in the world. It also implies the need for constant improvement and knowledge
check. These parameters are in relation to personal education of each crew member. They
encounter many risks which affect their safety so they must work as a team or group. However,
all these mentioned factors that contribute to human errors must be reduced and solved on time
because otherwise the worst scenario that could happen is the loss of lives at sea. However,
beside these factors that imply human errors, the seafarers must pay attention to recognize the
latent errors and reduce them. These errors are based on the mitigation of the impact of
psychological factors [2].

What are some of the most important human factors challenges facing the maritime
industry today? A detailed study has found many areas where the industry can improve safety
and performance through the application of human factors principles. The three largest problems
were fatigue, inadequate communication and coordination between pilot and bridge crew, and
inadequate technical knowledge (especially of radar). Below are summaries of these and other
human factor areas that need to be improved in order to prevent casualties.

Human factors are an important, but often not mentioned, element of the maritime
industry. Many types of human errors have been described, the majority of which are shown not
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to be the «fault» of the human operator. Rather, most of these errors tend to occur as a result of
technologies, work environments, and organizational factors which do not sufficiently consider
the abilities and limitations of the people who must interact with them, thus «setting up» the
human operator for failure. Human errors can be reduced significantly. Other industries have
shown that human error can be controlled through human-centered design. By keeping the
human operator uppermost in our minds, we can design technologies, work environments, and
organizations which support the human operator and foster improved performance and fewer
accidents [3].

The maritime industry is an example of a large scale socio-technical system and there are
many implications of the coordination of multiple distributed subsystems such as individual
ships, shoreline operators and Vessel Traffic Service (VTS) operators, on the performance of the
ship as a collaborative system. The scale of maritime operations also means that performance
effects are felt at system level, with potentially wide-reaching global impact.

Changes to practice and policy tend to be triggered by high profile, large scale accidents
but there is no standardized accident reporting system in this domain. Seafarers may be reluctant
to report incidents if they feel personally at fault, are unaware of local reporting procedures, or
believe that the incident could have negative consequences for the work team or company as a
whole. This reluctance leads to significant underreporting of accidents, which makes it very
difficult to assess safety in this industry. Adequate safety management is threatened by poor
coordination between regulatory and enforcement bodies, bureaucratic processes putting
pressures on crew and cuts to safety budgets in order to increase the short-term profits of ship
owners operating in increasingly competitive markets.

Adherence to and understanding of safety management systems is also highly influenced
by the individual cultures of seafarers as well as the safety culture of the vessel or vessel
operator. There is increasing attention in safety and systems literature on the importance of
culture and its influence on the acceptance of and buy in to safety management policies by
personnel but only a few studies on this topic have been conducted so far [4].

An insufficiency of human factors research is an issue in many areas however, there
seems to be a sense throughout the literature that the problem is particularly severe in the
maritime sector, likely due to a combination of reasons including:

— a lack of movement away from traditional practices particularly compared to other
transport domains, which can, for example, lead to low adoption of technology.

— a lack of awareness for many people about the maritime industry in general, as
shipping does not appear to be a part of our everyday lives, compared to road, rail and air.

— acute and increasing competition in the industry, resulting in time and cost pressures,
with human factors considered by many to be an unnecessary expense.

— a lack of crew involvement in vessel and task design, resulting in poorly adapted
equipment.

— the multinational nature of shipping, leading to disparity between operating
procedures, safety management and skill levels of crew and a lack of coherent research on these
topics.

Maritime research can also learn from other domains like aviation, which has benefited
from a large amount of attention to human factors issues over many years. Encouragingly, there
appears to be a general acknowledgement by the industry of the importance of the ‘human
element’ in shipping, with recent reports from the International Maritime Organization and the
UK P&I Club recognizing the need for a greater balance between operating efficiencies,
environmental concerns and the safety and welfare of seafarers and passengers. The requirement
now is for the research community to respond to this need by investigating the wide range of
human factors issues in this domain.

Operation of ships is full of regulations, instructions and guidelines which officers and
crew are expected to know and adhere to. A culture of safety may perhaps be achieved through
written instructions, but in the end it is a question of a common mind-set throughout the
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organization. Management ashore and on board need not only ensures that the formal skills are
in place but also ensure, encourage and inspire the necessary attitudes to achieve the safety
objectives. Statistics prove beyond doubt that investing in a good safety culture provides results
and pays off in the long term [5].

Conclusion. I would like to say that the human factor on the maritime environment is the
most important part of making a crew and preventing collisions, groundings and other bad
events. In my opinion, our educational establishment, Kherson State Maritime Academy, makes
giant efforts to give us confidence in our forces, skills and knowledge. We have to respects these
efforts, because one day it can help us to save our life.

LIST OF THE USED LITERATURE

1. https://www.nap.edu/read/13149/chapter/5

2. file:///C:/Documents%20and%?20Settings/ Admin/%D0%9C%D0%BE%D0%B8%20
%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B/Do
wnloads/Corovic.PDF

3. https://www.linkedin.com/pulse/human-factors-issues-marine-industry-capt-
siddharth-kumar

4. Boff, K.R., and Lincoln, J.E. (1988). Engineering data compendium of human
perception and performance. Volume 1. Available: http://www.dtic.mil/cgi-
bin/GetTRDoc?AD=ADB345187&Location=U2&doc=GetTRDoc.pdf [April 2011].

5. file:///C:/Documents%?20and%?20Settings/ Admin/%D0%9C%D0%BE%D0%B8%20
%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B/Do
wnloads/Human%?20Factors%20and%20Safety%20Culture%20in%20Maritime%20Safety%20(r
evised).pdf

124



Cyuacni npobaemu MOpcbko2o mparcnopmy ma besnexa mopennascmea, 22 aucmonaoa 2018 p.

SAILING SAFETY SYSTEMS

Bushynkin D.
Kherson State Maritime Academy
Scientific supervisor — Krasnovska I., teacher of Kherson State Maritime Academy

Introduction. Safety at sea is important no less than when driving on the road or working
in an enterprise. One wrong action can lead to many irreversible consequences. Each person on
the ship may put all others at risk and lead to a shipwreck, as well as the death of hundreds of
people. Not everyone is ready to take on such responsibility. The cargo, which could be
transported by ship, in the case of flooding also often brings harm to the environment. Pollution
of sea water leads to the fact that rivers and the ground are filled with harmful substances, and
the fish die. All this is detrimental to human health. Although some consider the sea to be too
vast for chemicals and garbage to affect the environment, but today we have a once thriving
ecosystem on the verge of death. Consequences of non-compliance with safety on the ship are
more extensive than it would seem. Therefore, before working on a ship, it is necessary to
familiarize yourself with all safety rules and actions in various emergency situations. One of the
main conditions for the success of ships at sea is to ensure the safety of their navigation. In
wartime, the concept of the safety of navigation additionally includes the requirement aimed at
the maximum degree of destruction of the ship by the enemy’s weapon. The safety of navigation
provided measures taken by the personnel of the ship with the support of its activities and the
management system of various types of combat support, including navigation, hydrographic and
hydrometeorological. [1]

Main body. Navigation safety of navigation (NBP) is a concept that characterizes the
degree of exclusion of navigational incidents with a ship while it is at sea.

A navigation incident is an event related to the landing of a ship aground, touching the
ground, a collision with an artificial or natural obstacle, or the exit of the ship as a result of
navigation errors outside the established zone or boundary of the water area. The consequence of
a navigation incident is, as a rule, damage to the ship or its technical devices, a decrease in the
maneuvering qualities of the ship or the effectiveness of the task assigned to the ship. Therefore,
navigational safety of navigation is one of the elements that characterize the combat capability of
the ship and its readiness to perform the task.

Collisions with observable and unobservable hazards from a ship occur for fundamentally
different reasons. Therefore, it is customary to share navigational incidents associated with a
collision with an observable obstacle and with a collision with a non-observed and not fenced-
out buoy and milestones navigation hazard.

The navigational hazards observed from the ship (visually or with the help of shipborne
surveillance equipment) include the coastline, small islands, offshore rigs, ships and vessels
located in the immediate vicinity of the ship.

Navigational hazards unobservable from a ship include banks, underwater reefs and
rocks, shoals, not fenced edges of fairways and sea channels. In wartime, uncharted hazards also
include mapped minefields and mine banks.

Landing a ship aground or colliding with an obstacle that is not observed but marked on
the navigation map is most often the result of incorrectly solving navigation tasks (without
taking into account possible errors in the place to be taken into account and in the elements of
the ship’s movement), incorrect estimation of place errors or errors. From this it follows that
navigational incidents associated with collisions with unobservable obstacles are mainly due to
navigational miscalculations — an incorrect estimation of the area of the probable location of the
ship or the non-comparison of this area with the stock of clean water (with distance to the
navigation hazard).

A quantitative indicator of navigation safety from a collision with unobservable obstacles
is the probability of free passage by the ship of the route section at the expected
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hydrometeorological factors, based on taking into account random errors in determining the
position of the ship and its movement elements.

In other words, navigational safety of navigation is characterized by the probability of no
failures in the navigation support system for navigation, leading to a navigation incident.

With proper operation of ship navigation equipment and taking into account their
systematic errors in the form of corrections, the probability of navigation safety of navigation
depends on two main factors - on the magnitude of random errors in the last observable location
and in the elements of the ship’s movement in the interval from the last observation to a given
time, from the shortest distance to the nearest navigational hazard.

The representation of the ship’s location not only by the point, but also by the area in
which its actual place may be located, makes it possible to analyze the ship’s navigation safety:
its predicted position is safe if all nearby navigation obstacles are located on the map outside the
area of possible errors

Random errors in the place of the ship and the probability of navigational safety of
navigation are in a functional relationship, the various types of which will be disclosed in
subsequent sections. Therefore, to analyze the navigation safety of navigation, it is necessary to
be able to assess the accuracy of the place, i1.e. calculate the parameters of its error, which
characterizes the area of the probable location of the ship.

But, besides this, the degree of navigation safety of navigation depends on a complex of
factors determining the conditions of navigation, the degree and completeness of its navigation-
hydrographic and hydrometeorological support. [1].

These factors are:

— features of the navigation area (narrowness, fairway, coastal area, open sea, skherny
area, etc.);

— the degree of saturation of the navigation area by means of navigation equipment and
floating means of enclosing navigation hazards;

— degree of oceanographic and hydrographic study of the navigation area (reliability,
detail and accuracy of depth measurement, magnitude and degree of variability of the current
velocity vector, variability of sea level, etc.);

— the quality of shipborne navigation equipment and the availability of tools for the
automated solution of navigation tasks;

— the level of professional qualifications and the psychophysical stability of the officers
who participate in solving navigational tasks;

— hydrometeorological conditions and the quality of weather forecasting in the
navigation area;

— maneuverability of the ship,

— the degree of intensity of navigation in the navigation area,

— the level of organization of the ship’s navigational service,
reliability and completeness of navigation and hydrographic support.

Prediction of quantitative probabilistic estimates of navigation safety of navigation is
made on the basis of taking into account the accuracy of navigation and direct or indirect taking
into account all the factors listed.

The starting point for assessing navigation safety is the calculation of possible navigation
errors and the determination of the probable location of the ship. [4]

Probabilistic mathematical model of navigation safety. Evaluation of navigation safety
of navigation, its indicator is the probability of a safe passage of a given part of the route by the
ship. Therefore, it is important to present a probabilistic mathematical model of navigation
safety, on the basis of which the following practical tasks are solved:

-evaluation of the navigation safety of a particular ship sailing in a given part of the route
in the expected (forecasted) hydrometeorological conditions;

- quantitative assessment of the permissible parameters of navigation safety of
navigation, ensuring the safety of the ship with a given probability;
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- development of sound calculation recommendations for navigation and hydrographic
safety of navigation and the choice of the optimal (most advantageous) path of the ship, which
achieves the maximum degree of exclusion of navigation accidents and high efficiency of
solving combat and tactical tasks [2].

Conclusion. It must be concluded, that safety on ships at sea is the most important thing.
Therefore, security systems should be improved, developed and distributed as much as possible,
because safety is the key to success, the safety of the ship, the integrity of the crew and the
delivered cargo.
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BE3IIEKA MOPEIIJIABCTBA. ITIPOXO/’)KEHHSA
CIHTAITYPCBKOI MIPOTOKH

Bopooiios JI. A.
Xepconcvka oepicagna mopcoka akaoemis
Hayxosuii kepienux — Toecmoxopuii O. M., k.m.H., 3a8idyeau xagheopu ynpasiinHs cyOHOM
Xepconcwvkoi deparcasHoi MopcvKoi akademii

Beryn. Uepes Cinranypcbky Ta ManakkCbKy HTPOTOKHM HPOXOAUTH OJM3BKO TPETHHHU
YCbOT'O CBITOBOTO TOBapooOopoTy. Tucsul cyaeH yciX po3MipiB Ta THUIMIB LIOPIYHO HPOXOIAThH
yepe3 npotoky Cixramyp 3’ennyroun Cxin ta 3axin. ByspkicTe HaBirauiiiHoro gapsarepy Ta
BEJIMKA KUIBKICTh CYJIEH SIBJSIOTHCS MPUUUHOIO IUIBbHOTO Tpadiky. s Oyap SKoro cyaHOBOIISA
npoxoxeHHs: ClHranypchbKoi MpOTOKU — 11€ 3aBIaHHs He 3 Jerkux. BoHo BuMarae neranbHOL
MIATOTOBKY Ta IJIaHYBaHHS.

[Ipu nanyBanH1 nepexony uepe3 CiHramypcbky Ta MajakkcbKy MPOTOKH, CYAHOBO/IIM
MIOBUHEH BUKOPUCTOBYBATU HU3KY KEpIBHUX JOKYMEHTIB, MOCIOHHUKIB, KapT Ta myoOsikauiid. B
naHiil crari, Bu 3Haiinere roJioBHI BUMOI'M Ta AacHeKTH, IIO0 MICTATbCA Y MDKHApOJIHHUX
JOKYMEHTaX Ta MOCIOHUKAX.

OcobmBocTi, npaBuIIa Ta pekoMeHnaauii mix yac tpansury [Iporoku

Cinranypcpka npotoka (nami IIporoka) nexuts Ha 501 xBunuHi [liBHIyHOT [upoTtu.
Take Onu3bKe MOJOKEHHS J0 €KBATOPY BU3HAYa€ €KBATOPIaJbHUN KJIIMaT, 10 MpUTaMaHHHUM
BIIPOJIOBXK ychOro poky. llITopmiB Ta TpuBanux moTyXHUX BITpIB TyT He OyBae. [Ipuramanna
BEJIMKa KUIBKICTh omaiB y BUIsAAl gomy — 2400 mMm Ha pik. Tymanu y CiHramypcbki npoToti
SBUILE pIAKE, TOMY BHUAMMICTD 3HUKYETHCS M1l Yac MPOXOJKEHHS IPOJUBHUX JOLIIB.
Bumumicts Mmoxke magatu 10 1 MOPChKOT MIJT1 Ta MEHIIIE, 3aJIEKHO BT MIUTLHOCTI Aoury| 1].

Heb6e3neunuM MeTEOpOJIOTTYHMM SBHILEM MOKE CTAaTW IIKBaJIbHUM Birep 3 OeperiB
Cymarpu. [logexynu mBHIKICTh TakoTo BITpY Moxe gocsiratd 60-70 By3mniB. AJie TpUBAJICTb
[UX IIKBAJIIB HE3HauHa, K npaBwio Bix 20 mo 40 xBwinH. 3yCTPIYarOThCSA PIIKO — 3arajioM B
OJIHOMY KaJICHJITAPHOMY POIIl CIIOCTEPIracThcsi HE OUTBINE MBOX AHIB 31 MIKBAJIaMHU, K MIPaBUJIO B
JTHOTOMY.

Temneparypa noBiTps HIKOJIU HE ollycKaeTbes HK4e 20 rpanycis 3a Llenbciem B HoOl, a
B neHb Hwkue 30 rpamyciB. MakcuManbHa TemriepaTtypa mnoBitps — 35 rpaayciB 3a Llenbciem,
3adikcoBana y 6epesni. Teuis y IIpoTorii moxe nocsiratu 3-4 By3niB. BoHa He Mae MOCTIHHOTO
HaIpsIMKy, MO>K€ BCTAHOBJIIOBAaTUCh SIK Ha CX1JI Tak 1 Ha 3axi. TakuM YHMHOM, 3 TOYKH 30pYy
riIpoMeTeoposioriyuHux ymoB, IIpoToka € nocratHbo Oe3neuHoro. OKpiM BIUIUBY MOMJIMBOL
HU3bKO1 BUTUMOCTI Ta Teuii.

Jlo HaBiramiitHuX HeOe3MeK HeOOX1THO BIIHECTH BEIMKY KUIBKICTh MUIMH Ta OAHOK, IO
MOJEKYAU 3HAXOAAThCS y 30HI posnoaury pyxy (TSS). 'miOunu Ha Takmx OGaHKax JOCSATAIOTh
KPUTHUYHHUX /17151 OUIBIIOCTI CYJIeH 3Ha4€Hb Yy 5-8 MeTpiB.

[Mpuknagom € G6anka Oxniei caxenni (One fathom bank - 02°53.0N / 101° 00.0 E), o
3HAXOJIUThCS TOCEPE] CMYTU pyXy CYyIEeH, CIpsiMOoBaHMX Ha 3axil. Halimenma rimbuna — 8
MeTpiB. [ 1OuHa mig KileM MOXe CYyTTEBO 3MEHIIYBAaTUCh M1 Yac MPOXOHKEHHS HaJl MIIIaHUMHU
O6apxaHaMH, 10 MOXYTb IiTHIMATUCh Ha 2-3 MeTpa HaJ MOBEPXHEI0 MOPCHKOI0O JHA.

[Ipu npoxomxenni IIpoTtoku, cyqHOBOJIN MOBUHEH 3a0€3MEUNUTH BUKOHAHHS IPaBUII
MII33C (mani Colreg), 3Ba’karoun Ha HACTYNH1 0COOIMBOCTI MICLIEBOTO TpadiKy CyAHOILIABCTBA.
Bykcupu ta 6apxi. ns [Iporoku npuramanHa Beauka KUIbKICTh Oapk Ta OykcupiB. Sk mpaBuiio
HalOUIbIIA X KUIBKICTh MPUCYTHA 00au3y Batu Berhanti, Bpanui konu BoHu nepetuHaots TSS
npsmytoun g0 Cinranypy[2]. [lepexpecuuit tpadik. CynHa, mo npoxoats [IpoToky MoXyTh
3YCTPITH NepexpecHuil Tpadik y HaCTYIHUX palloHax:

—  Sultan Shoal Lighthouse(103 26°.7E to 103 36’.1E)

—  Pulau Sebarok/Belakang Padang(103 49°.1E to 103 50°.7E)

— St John’s Island/Pulau Sambu(103 52°.2E to 103 54’.3E)
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— Tanjong Septapa/Pulau Bintan(104 03°.2E to 104 14°.9E)

CynHa, 10 pyXaroThCs Ha 3aXifl, MPOXOIsTud OuTS JormMaHchkoi craniii Cinramypy Pilot
Eastern Boarding Ground «A» ta «B», 3ycTpidaroTs CyaHa, siki nepetuHaoTs TSS Ta iinyTs Ha
BHIIE BKa3aHi JOIIMaHChKI crantii (Puc.1).

VLCC (Very Large Crude Carrier) cimigyroun riauOokoBogauM (apBaTepom 1o Shell
SBM (Single Buoy Mooring) nepernnarote TSS mobnm3y masky Raffles ( 01 09°.6N , 103
44°.5E).

Pubanpki cynmna. IloraHo ocBiTieHi Maii puOambKi CyqHA 4YacTO 3YyCTPIYAIOTBCS Yy
[Tporoi. Sk mpaBwJI0O BOHK HE TOTPUMYIOTHCS MibkHapoaHuX rpasui Colreg.

Pucynoxk 1 — llIBunkicuuii voBeH neperunae [Iporoky [2].

OO0oB’s3k0Ba cucTeMa peryiatoBaHHs Mopcbkoro Ttpadiky (STRAITREP) Oyna
BrpoBapkeHa MMO (MbkHapoara Mopcebka Opradizamis) JUisi  MABHINEGHHS OC3IeKH
moperuiaBcTBa y [Iporomi. STRAITREP € 060B’s13k0BO¥O JUTSI:

— IlacaxupcChbKuX CyJEH;

—  CyneHn, o TPaHCHIOPTYIOTh HEOE3MECUHUI BaHTAK;

—  Vcix cynen BainoBoro MicTkicTio 300 p.T. Ta OuIbIIIE;

—  Vcix cynen noBxuHO0 50 MeTpiB Ta Outbie [6].

3rigao STRAITREP, IIportoka moxaiieHa Ha 9 cexropis 31 cBoiMu Cranismu KoHTposro
Tpadika (Vessel Traffic Service - VTS) ta BigmoBimaumu VHF xanamamm 3B’s3ky. VTS
BHKOHYIOTh BaXUIHBI DYHKITIT OEperoBuX JUCIIETYECPIB:

— Hapnanns indopmarii crocopao VLCC, o pyxatotbcs [IpoTokoro;

— IlomepemxenHs OokpeMHX CyldeH Npo HeOe3nmeuHl CUTyalii 30JMKeHHS 3 IHIIUMHA
CYIHAMU;

— Hapnanus indopmaliii CTOCOBHO CTaHy HaBiramiiHoro oonagnanHs [IpoToku;

—  MereopooriuHi MOBiIOMIICHHS.

CynHa, mo nepernHatoTh TSS MOBUHHI BHCTaBIIATH TPU 3€JICHI KPYroBi BOTHI HA OJHIN
BePTUKAIBHIA JiHIL. Y OyIb-SIKOMY pa3i, CyJHa IO BHUCTABJISAIOTh TaKWWd CHTHAI HE
3BUILHSAIOTBCS Bin gorpumyBanHs npaBmi Colreg [8]. CymHOBOIIM TMOBHHEH ITaM’sTaTH, IO
MMOCTaHOBKA Ha sKip 3a0opoHeHa y Oyab-sakiit uacturi TSS [Ipotoku, a Takoxk B 30HI Mk TSS Ta
Mexero mnopra. [loctaHoBka Ha sIKip MOXxe OyTH 3liCHEHa MICIAS OTPUMAaHHS J03BOJY BiJ
KaIliTaHy TOpTa Ta 3a HAasBHOCTI JIOIIMaHa Ha OOPTy. 3HATTS 3 SKOPSI Ta BUXIJ 3 SKIPHOT CTOSTHKA
TaKOX BiIOyBaeThCS 3 JIoIMaHOM [9].

IToctanoBka Ha skip y TSS nmo3BosieHa y BuUmaaKy aBapiitHOI curtyarii. B Takomy pasi
HeoOxiHO mpoindopmyBatn Tpadik KOHTPoIL cekTopa [IpoTOKH B SKOMY 3HAXOIUTHCS CYIHO.
[Tpu aBapiiiHili MOCTaHOBII Ha siKip, KamiraH MOBHHEH peTeNbHO OOpaTh Micle JuIs Bimgadi
SIKOPS, TAKUM YMHOM IO O HE IMOIIKOUTH YUCEIIbHI MiABOIHI Ka0eii Ta TpyOOIIpoBOIM HA JHI
[IpoToku.
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CynnoBoaiii moBuHEH 3BecTd BuKopucTaHHs VHF mis 3amoOiranHst 3ITKHEHB 10
MiHiIMyMy. CBo€yacHMII MaHEBp KypcoM Ta/a00 IIBUJKICTIO B pa3d €QEKTUBHIMMN HDK
CHUTKYBaHHS 1O PAAI0CTaHIII, 1[0 MOKE MPU3BECTH 10 HEMOPO3yMiHb [ 10].

Buxopucranns AIS nomomarae cyaHOBOJIIO MpH 3amnoOiraHHi 3ITKHEHb 3 IHIIMMHU
cynamu. 3a ponomororo AlS, cynHOBOAINM Mae MOXJIMBICTh JI3HATUCh KyJIU CIpPSIMOBaHE IHILE
CyIHO (Ha SIKy JIOLIMaHCbKY cTaHIito [IpoToku), TakuM 4MHOM mependavaroyl HACTYIHY 3MIHY
Kypcy iHmoro cyaHa. AIS He MOBHHEH BUKOPHUCTOBYBATHUCH SK OCHOBHMM 3aci0 Hapiramii, a
TUIBKU SIK TOTOMDKHUI. BiiacHi odi Ta pagap € npioputeTHUMU 3aco0amu Hasirauii [11].

BucnoBkn. Omxe, CiHramypcbka Ta ManakkcbKi HPOTOKM SIBISIOTHCS OJHHUMHU 3
HallHEeOE3NEeUHIIMX BOJHUX TpaHCHOPTHUX wuIAxiB cBiry. Ilpu mnpoxomxenni IIporoku
HEOOX11HO BUKOHYBATH HACTYITHI MYHKTH:

—  Jlorpumanns npasui Colreg

— JloTpuMaHHs MICIIEBUX IpaBUJ HaBIralli Ta CUrHaJIIB MaHEBPYBaHHS

—  VYuyacts y cucremi STRAITREP

— PerenpHa miaroroska nepexoay IIpoTokoro 3Baxarouu Ha MOTrOJHI Ta HaBiramidHi
YMOBH.
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PA3KHNKEHUE HABAJIOYHOI'O I'PY3A - OCHOBHOM PUCK ITPU
HHEPEBO3KE MOPEM

I'ynues I. A., 7ZKaoan M. IO.
Mopckoit Konneore XepcoHCKoU 20Cy0apCcmeeHHol MOPCKOUL aKkademuu
Hayunwiii pyxosooumenwv — J{yooea /. A., npenooasamens svicuieli kame2opuu

BBenenue. B mocnenHue rojpl pu MOPCKOH MEPEBO3KE Pa3KMKAIOMIUXCS HABAJIOYHBIX
TPY30B PE3KO BO3POCIIa aBAPUUHOCTH C TSKEIBIMU MOCIEACTBUAMHI — THOCIBIO CY/IOB U JIFOJICH.
MexnyHapoaHasi cynoBiazenbueckas opraHuzanus «Intercargo» omyOnuKoBanza CTaTHCTUKY
IIPOMCIIECTBUH, CBA3AHHBIX C Pa3KMKEHHUEM I'py3a B OTKPBITOM Mope 3a nepuon ¢ 2005 mo 2015
roja. 3a JecsATh JeT mo 3Tod mpuunHe norudio 102 mopsika u 3atonyno 11 cymos. Bceero 3a
yKa3aHHBIN niepuo1 mpoun3omén 71 takon nauuaeHT [1].

Camplie pe3oHaHCHBIE KaTacTpodsl Tpousoniu ¢ dankepamu «Stellar Daisy» n «Emerald
Star». B otuere «Intercargo» mo atomy nosojy rosopurcs: «B 2017 rony Tparuueckue notepu
Oankepa «Stellar Daisy», mepeBo3uBIero xene3nyro pyay, u «Emerald Star», koTopsrit men ¢
IPy30M HHKEJIEBOUW PYIIbI, BBI3BAIN BOMPOCH K OOUIMM MPHHITUIIAM TPAHCIIOPTUPOBKH TPY30B C
BBICOKOH IIOTHOCTBIO, TIEPEBO3UMBIX MOpeM. [IBe KatacTpodsl ¢ cyaaMu, MpeaHa3HAYCHHBIMH
IUTSL TIEPEBO3KH HABAJIIOYHBIX TPY30B, MPHUBEIU K THOETH 32 MOPSKOB, YTO SIBISIETCS CaMbIM
BBICOKUM IoKa3atenem ¢ 2011 romax» [2].

OcHoBHas1 YyacTh. PazxikeHne — CBOWCTBO, XapaKTEPHOE JUIsI HEKOTOPBIX HABATOYHBIX
rpy30B (HUKeNeBasi, OOKCUTHAsI W jkele3Has pyasl u Ap.). KonycooOpasnas dopma mradeneit
HABaJIOUHBIX TpPy30B oOpa3yercs Omaroaapsi cujaMm CIEIUIEHUs, KOTOpble OO0ecreuynBaroTCs
MEXaHMYECKUM 3alleIJICHHEM YacTHIl Tpy3a IUIM MOJEKYISPHBIM CICTJICHHEM J>KUIKOCTH,
MOKPBIBAIOIIEH YaCTUIBI MEJIKOCTPYKTYpPHOTO MaTtepuana. [Ipu mepeyBiaKHEHHH HEKOTOPBIX
PYA ¥ pYyIHBIX KOHIEHTPATOB C MAJIBIMH Pa3MEpaMH YaCTHI] CHIIbI CIETUICHHSI YMEHBIIAIOTCS
IPy3, pPa3KIKasCh, IEPEXOTUT B HOBOE COCTOSTHHE, ITPH KOTOPOM U3MeHseTcs popma mradens u
MOSIBIIIETCSI TEKYYECTh Tpy3a. YCKOpSET MPOLEcC padKIKEHHUs BHOpalus Kopiyca CyIHa.
PazxmxeHHbIl I'py3 NpeacTaBiseT OOJIBLIYI0 ONAacHOCTh Ui OCToWyuBOocTH cynaHa. Kax
MIPaBHJIO, TTOCIIE CMEUICHHS TPy3 HE BO3BPAIIAETCS B CBOE MCXOJJHOE COCTOSIHUE, YTO BBI3BIBACT
KPEH U OTPOKH/IBIBAHUE CYIIHA.

CMepTHOCTh MOPSIKOB IIPH pa3zKIKEHUH Tpy3a Ha Oankepe pocturaer 40%, MOCKOIbKY
CYIHO, KaK IPaBUIIO, OBICTPO TEPSIET OCTONYNBOCTD, OTIPOKH/IBIBACTCS M TOHET. DKUIAXK IPOCTO
HE YCTIeBaeT IMOKHHYThH CYJHO, HHOT/IA — JIa)Ke COOOITUTH O MPOUCIIECTBUH 10 PAIHO.

KTo HecéT OTBETCTBEHHOCTH 3a pazKukeHue rpy3a? MexayHapoHbli KOJEKC MOPCKOI
nepeBo3ku TBEPABIX HaBaouHbIX TIpy3oB (IMSBC Code) Bosnmaraer OTBETCTBEHHOCTH 3a
COCTOSIHWE Tpy3a Ha rpy3ooTnpaButeias. Ho MOTryT jam MOpsKH claenats 4YTO-HHUOYIb, YTO
MIOMOKET UM obe3omnacuTh cedsi BO Bpems peiica? MexayHapoaHass MOpCKasi OpraHu3arius
(IMO), xnyosr B3aumHoro crpaxoBanusa (P&l Clubs) u Intercargo mosaratoT, 4yTo MOTYT.
OcHOBHBIE Mepbl 0€30MacHOCTH TMPH IEPEBO3KE TPY30B HABAIOM H3JIOKEHHI B HOBOM
PYKOBOJICTBE, BBIITYLLIEHHOM MeXayHapoJHOU IpyHnon cTpaxoBbIx Ki1yOoB [1].

[IpenoTBpatuTh  pazKwKeHHEe Tpy3a Ha  OOpTy  TIOMOTaeT  JOCTaTOYHas
MH(POPMHUPOBAHHOCTh W TOCTOSIHHAS OMUTEIHHOCTH. [0 MHGOPMUPOBAHHOCTHIO MMOHHMACTCS
3nanue IMSBC Code, oOuiux npaBui paboThl ¢ rpy3aMu IPYIIBI PUCKa, @ TAKKE 3HAKOMCTBO C
O0TY€TaMU O TIOJOOHBIX MHIMJICHTAX B OTPACIIU M CHEIIHATHLHBIMU PYKOBOJICTBAMH.

brutensHOCTR MOpa3syMeBacT BHUMATEIBHYIO MPOBEPKY I'py3a /0 M IOCIE MOTPY3KH,
BKJIIOYAsT M3YYEHUE JTOKYMEHTOB T'PY300TIPABUTENS, CKJIAACKYIO OIEHKY COCTOSIHUS HapTHH
rpy3a, TPOBEPKY OTCYTCTBHUS JKHIKOTO pPa3OpBI3TUBAHMS TIPU TOTPY3KE, HEIOIyIICHHIE
CITy4aitHO# TOTPY3KHU Ipy3a, KOTOPOMY OBLIIO B HEH OTKA3aHO.

ABTOpBI PYKOBOJICTBA COBETYIOT PETYJISIPHO MCIOJIB30BATh MPOBEPKY I'Py3a ¢ MOMOIIBIO
xectssHor Oanku («CAN TEST»). DTOT TecT 0O4YeHBb MOJIE3HO MPOBOIUTH IPH TMOTPY3KE.
HeoOpaborannple u  oOoraméHHBIE  pyasl  MOTYT  BBIIVIAACTh  BIIOJIHE  CYXUMH,
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IPaHyJIUPOBAHHBIMU, HO TPU 3TOM COJAEPKaTh JOCTATOYHO MKHUAKOCTU JJIsl MOCJEIYIOIIEro
pazKWKEeHUsl MOoJ BoO3ZeiicTBUeM BHOpalMu cyAaHa B pelice. OTy BHOpalMIO MOXKHO
BOCITPOM3BECTH: HACHIIIaTh HEMHOT'O YIJIS WIH JKEJIE3HOHN py/Ibl B )KECTAHYIO OaHKY, MOTPSICTU B
TE€YEHHE MUHYTHI U TIOCMOTPETh, MOSBUIIUCH JIM IPU3HAKU Pa3KUKEHUS.

CrpaxoBble KJIyObl NpU MOJIEPKKE KOHCAITUHIOBOM kommnaHuu Minton Treharne &
Davis (MTD) BbimycTHIM CEpUI0 U3 CEMU BHJICOPOJIMKOB, Ha KOTOPBIX IIOKa3aHO, Kak
MIPaBUJIBHO MIPOBOJUTD 3TOT TECT, M KaK BBITJISAIAT €r0 pPe3yJbTaThl Ul YIJIS U XKEJIe3HOU PYIbl C
HOPMaJIbHBIM U U30BITOUHBIM COJEpKAHUEM KUIKOCTH [1].

Ecnu Tect mokaszan cojepxaHue Biard B Ipy3e, MPEBBILIAOLIEE TPAHCIOPTAOEIbHBIN
IpeJien, TO MOrpy3Ky CieayeT OCTAaHOBUTH, ONIPOTECTOBAB €€ COOTBETCTBYIOIIUM JIOKYMEHTOM, U
CBA3aThCA CO CTPAaxOBOM KOMIAHUEH I NOJIy4EHHUS MHCTPYKIMM. BeposTHO, B AanbHeWeM
OpUAETCS  3alpOCUTh OCMOTP Tpy3a KOMIIETEHTHBIM OKCIIEPTOM WU  J1abopaTOpHOE
uccinenoBanue. CreayeT MOMHUTB: JaXe€ €CIU I'py3 BbLAEpKaJl TECT C MOMOIIbIO KECTSHOU
OaHKH, 9TO HE SIBJISICTCS TAPAHTUECH, YTO PA3KIKEHUS HE MPOU30MAET BO BpeMs perica [S].

B mnactosimee Bpemsi, BhIpaxkag oOmyl0  03a00YEHHOCTh CTPAaxXOBIIMKOB U
cynosnanenbiieB KbM MO mupkymnsipom MSC.1/Circ.1441 u Kiny6d B3aumHoro crpaxoBaHus
(P&I Club) South of England pa3spabortan m usnman mupkynspHoe nucbMo «O mpobiiemax,
KacalolUXCsl HABaJOUHBIX T'PY30B, CIHOCOOHBIX Pa3KMKATHCA» C PEKOMEHAALMSIMH, KOTOpbIE
Kny0 HacrosiTenbHo coBeTyeT coOntogaTh BO H30ekaHue aBapuiiHbIX cuTyauui. OHu
3aKJIIOYAIOTCS B CIIEAYIOLIEM:

1) He ciexyeT HauMHATH MOTPY3KY, €CIU JOKYMEHTAIUs SBJISETCS HEKOPPEKTHOM Min
HEIIOJTHOM;

2) KOMIIETEHTHBIC CIOpBEHEPHI, UMEIOIINE 003aTEIBHBIA 3amac He0OX0MMBIX 3HAHUH,
1 KOTOpbI€ HE OBbLIIM MPOUHCTPYKTUPOBAHBI 110 MOPYUYEHUIO IPY300TIPABUTENS], JOJIKHBI 0Ka3aTh
MIOMOIIb B IOATBEPKIEHUHN COCTOSHUS I'Ppy3a HA MOMEHT HOTPY3KH;

3) Tpy3 OmoJDKEH OBITh 3arpyxeH B cooTBeTcTBHH ¢ TpeboBanusimu IMSBC Konekca u
COOTBETCTBYIOILIMMU MECTHBIMHU ITPaBUJIaMU U PYKOBOJICTBAMU;

4) cBUAETENBCTBA JODKHBI ObITh BbIJAHbI IPU3HAHHOW aBTOPUTETHOM MCIIBITATEILHOM
nabopaTopueii;

5) mnpu mpoBeACHHUM MOrPY304HbIX omnepanuii Kanurany m BaXT€HHOMY MOMOIIHUKY
cienyer ObITh OJUTENbHBIMU U IPU HEOOXOJUMOCTH OCTAHOBUTH IMOTPY3KY, €CIM ObLIU
BBISIBJIEHBI OUE€BUIHBIE ITPOOIIEMBI;

6) TpOBeICHHE MOTPY30YHBIX PAOOT BO BpeMs JOXK/IS 3aIpeIacTcs;

7) Tpu NPOBEAECHUU TNOTPY3KU TPIOMaA CIEAYET PEryaspHO NpOBEpsITh Ha HaJIU4ue
CKaIIMBAIOIIEHca TaM H30BITOYHOM BJIary;

8) Bce JIbsJIbHBIE KOJOJIBl TPY30BbIX TPIOMOB JIOJDKHBI OBITh HCCIIEOBAaHbI C
BHECEHUEM COOTBETCTBYIOLIUX 3aIIUCEIl HE MEHEe IBYX pa3 B JeHb. KanuTaHn q0JKeH NpOBEPUTH
9TH 3aIIUCH U BBISIBUTH KaKHe-1100 HETOUHOCTH;

9) cynoBmagenplaM ClIEAYeT MOBBICUTh OCBEJIOMJIEHHOCTh CBOMX OJKUIAXeH B
OTHOIIEHUU PUCKOB IPy30B, KOTOPbIE UMEIOT CKJIOHHOCTb pa3zkixarbes [3].

s oOecrniedyeHuss 0Oe30MacHbBIX MEPEBO30OK U IMOBBIIIEHUS IPHUBJIEKATEIILHOCTH
TEPMHUHAJIOB, MPOIIECC NEPEBO3KU CIIEAyeT IUIaHUpOBaTh 3abiaroBpemMeHHo. HakaruuBarh 3TH
Ipy3bl MOXHO HCKIIIOUUTEIBHO Ha TEpMHHAlaX, HMEIOIINX JPEHAXHYIO CHCTEMY. OITO
00yCIIOBJIEHO TEM, YTO B pa3KMKAlOIIEMCsl Ipy3€ BJjlara BbIJIAaBJIMBAETCS U €CJIM OOECHeuuTh
3¢ (EeKTUBHBIN €€ OTBOJ, TO YK€ OPHECHTUPOBOYHO Yepe3 12 4acoB MOCIE BBHIMAJACHHS OCAIKOB
Ipy3 HPUXOJUT B TpaHCIopTadenbHOE cocTosiHue. Eau ke rpy3 B OCEHHE-3UMHUIl CE30H
XpaHUTh MOJ YKPBITUEM, TO OH MPAKTUYECKU Bcerja OyAeT roToB K nepeBo3ke. OUeHb Ba)KHO
3a01arOBpEMEHHO 3aKa3aTh y CHEHHAJIM3UPOBAHHOW OpraHu3aluu HH(OpMalMIo O TpYys3e,
KOTopas JOJbKHA OBITh IIpeJicTaBiieHa (ppaxroBaTento [3].

['pamoTHOE CONPOBOKIEHUE CHEUAIU3UPOBAHHON CIOpPBEHEPHON OpraHu3aluu J00aBUT
CHOKOMCTBHS BCEM YYAaCTHHKAM TPAaHCIOPTHOTO Ipoliecca. DTa OopraHU3alus JI0JDKHA €lle Ha
CTaluu MPOEKTHUPOBAHUS MEPEBO3KU HCCIENOBaTh I'Py3 M MECTO €ro HaKOIUIEHUS, COCTaBUTHb
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MPOTHO3 O COCTOSIHUM Tpy3a Ha MOMEHT €ro IEpeBO3KU. JTy HWH(OpMaIMI0O MO MpochOe
BIIaJIeTIblIa IPENOCTaBUTH (paxToBaTeNi0 A BbIOOpa CyaHa Ha IepeBo3Ky. B mporecce
MOTPY3KM BECTH MOHUTOPUHI 3@ BIAXKHOCTBIO Tpy3a WU, €CIU HeoOXOIUMO, BpPEMEHHO
OCTaHaBJIMBATH MIPOLIECC MOIPY3KH.

BeiBoabl. Pazxmkenue ocraercs cepbe3HON mpoOiieMoil mpH MEpeBO3KE HaBAJIOYHBIX
rpy30B. OOBIT MOPCKOW MPAKTUKU CBUJIETENILCTBYET: MOCTOSHHBIA KOHTPOJIb COCTOSIHUS TPY3a,
JOCTOBEpHasi M TOJHAas uHGOpMalus O TPAHCIOPTHBIX OINACHOCTAX TIpy3a U Mepax
MPEIOCTOPOKHOCTH, MOATOTOBJICHHONW aBTOPUTETHOW CHENUAIM3UPOBAHHOM OpPraHU3aIUEH,
CHOCOOHBI yOepeub CYJHO U SKUIIAaX OT €ro pa3KMKEHHUs U CBSI3aHHBIX C HUM MOCIEACTBHM.

CIIMCOK UCITOJIb30BAHHOM JINTEPATYPBI

1. OmnexrpoHHblli pecypc. — Pexxum poctyna: http://seafarers.com.ua/can-test-against-
cargo-liquefaction/9417/

2. DNeKTpOHHBIN pecypec. — Pexum JOCTyIa:
http://publicsea.ru/news/chasche vsego ekipazhi gibnyt iz za razzhizheniya i smescheniya g
ruza 2018-4-23-2-38.htm

3. http://www.morservice.com.ua/analiz-metodov-issledovaniya-transportabelnoj-
vlazhnosti-razzhizhayushhixsya-gruzov/

4. DmnexktpoHHBIN pecypc. — Pexum noctyma: http://seafarers.com.ua/imo-warning-
about-bauxite-danger/13213/
5.  DneKTpOHHBIN pecypc. — Pexum JOCTyTa: http://www.topsail-

crew.com/info/articles/870

6. DnexTpoHHBIN pecypc. — Pexum pocryna: http://seafarers.com.ua/how-to-prevent-
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[IpakTuueckoe nocodbue. — M: Mopknura, 2010 — 328 c.
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OCHOBHBIE TPOBJEMbBbI OBECIIEYEHUA BE3OITACHOCTH
ABAPUMHO-CITACATEJIBHBIX PABOT HA MOPE C YYETOM
T'UAPOMETEOPOJIOTMYECKHUX YCJIOBUI

TI'ycunuee H. C.
Xepconckasn zocyoapcmeeHHas MopcKas aKkaoemust
Hayunwiti pyxosooumenv — 3unuenko C. H., cmapwuii npenooasamerns

Berynienne. YkpamHa — pa3BUTOE€ MOPCKOE TOCYIapCTBO, OJHO W3 KPYIHEHIIUX B
EBpone. Ee rpanunbl T1sHyrca Ha 7689 kM, u3 Hux Mopckue — 2059 kM, wim 27%.
[IpoTskeHHOCTh BHYTPEHHUX BOJHBIX IyTel — 4441 kM.

Baxueiimeit mnpoOnemMol Cylm0XOJACTBAa, B COBPEMEHHBIX  YCJIOBHSX, SBISETCS
oOecrieyeHre OE30I1aCHOCTH YEJIOBEKAa HAa MOPE.

MopernnaBanue — cepa IesSTeIIbHOCTH YEJIOBEKA, CBSI3aHHAs! C BO3MOXKHOCTBIO aBapHuil U
rubenu moned. ExxeronHo B Mupe B aBapusx CBOIO JKM3Hb IOJIBEPTralOT OMACHOCTH B CpeHEM
6000 ugen. Okono 2000 u3 Hux norudarot. Tosnbko 10% Bcex Takux ciiydaeB OTHOcCATCA K Gopc
MaXOpPHBIM, T.€. HE 3aBHUCSLIUM OT JEATEIbHOCTH 4YeJoBeKa 00cCTosATeNbCcTBaM, 0Koyo 15%
aBapHUIHbBIX CUTYyallUi SBIISIOTCA CIEICTBUEM HEJOCTAaTKa KOHCTPYKIUHU CYJOB, MEXaHU3MOB WU
BHE3AMHOIr0 OTKa3a TexHUKU. OcranbHble 75% MPOUCXOMAT MO MPUYMHAM HEKOMIIETEHTHOCTH
WM HECBOEBPEMEHHBIX JIEHCTBUH JII0JeH (OTCYTCTBHE UYBCTBA OTBETCTBEHHOCTH, OECIIEUHOCTD,
ciabasi mnpodeccuoHalbHas MOJIrOTOBKA, HENOCTATKHM B OpraHM3allMd CYJIOBOM CIYXOBbI,
OTCYTCTBHE HaBBIKOB B HCIIOJIb30BAHUU CHACATEJIbHBIX CPEJCTB, HEIOCTATOYHAsI OpraHU3aLus
cracaTebHOM Ciry>kObI Ha O6epery u np.) [3].

[Ipobmema cnacenus ronel Ha BOJE CyliecTBoBajia Bcerja. B Tedenme XX Beka Ha
MEXAYHApOJHOM YPOBHE ObLI MPUHSAT AL MEp M0 00bEIUHEHUIO YCUIMH MOPCKHUX TOCYAApCTB
JUIS CIIaceHUsl Ha Boje JroAed u raBcpelacTB. B centsope 1910 roma B bproccene mpunsTa
nepBass KoHBEHIMsS 1O OKa3aHUIO MOMOIIM M cnaceHuto Ha Mope. B ampene 1979 roma B
I'amOypre pemenuem X ceccuu accamOiien MeXIpPaBUTEIbCTBEHHON KOHCYJIbTaTUBHOM
opranm3anuu 52 rocymapctB (¢ 1982 roma Hocut HazBaHue «MexIayHapoaHAsh MOPCKas
opranuzaius» (IMO) npunara MexayHapoaHass KOHBEHIUSI O MOMCKE U CIIACEHUH Ha MoOpe
(SAR-79). OTa KOHBEHIMS BIEPBbIE YCTAHOBUIIA MEXKYHAPOIHbIE a]MUHUCTPATUBHO-IIPABOBbBIE
U TeXHUYEeCKHe HOpPMbI uid obOecniedeHus 3¢Q(GeKTUBHOW pabOThl U KOOPAWHALUU JAEHCTBUN
HAIlMOHAJIbHBIX MOMCKOBO-CIacaTelbHbIX cIyk0 Bcex ctpad. Ilo pemenuto BepxoBHoil Pajnbl
VYxkpaunst Ne27886-12 ot 17 HOs106ps 1992 rona k 3TON KOHBEHLIMU PUCOEAUHUIIACH U YKparHa.
Tem He MeHee, BMECTO IIOCTETIEHHOTO HapallMBaHUS HAIUMOHAIBHBIX CHACaTENbHbIX
BO3MOXHOCTEH Mbl HOTEPSUIM 1OYTH Bee ocTaBiueecst oT CoBerckoro Coro3a, ¥ MOJOKEHUE JIET C
MIOMCKOM M CIIaCeHUEM JIOAEH Ha MOpe M peKax JOLLIO J0 KPUTUYECKOIO COCTOSHUS U HE
COOTBETCTBYET  TpeboBaHMSAM  MeXIyHapoIHON  MOPCKOM  OpraHu3alMd M JIPYrux
MEXAYHApOIHBIX COTJIALICHUH, B COOTBETCTBUM C KOTOPHIMH BCE MOPCKUE TOCYIapCTBA JIOJKHBI
MMETh IBYCTOPOHHHE COTJIAIIEHUS 00 OKa3aHUM ITOMOIIM MPY TTOUCKE U criaceHud [4].

VYkpanHa, B 4YaCTHOCTH, JOJDKHA Oblila 3aKIIOYMTH COTJIAIIEHUS [0 PaCHpEeesICHUIO
palioHOB OTBETCTBEHHOCTH ¢ Poccuei Ha A3oBckoM u UepHoM Mopsx, ¢ Pymbiaueit, bonrapuei,
Typuueit u I'py3ueit Ha UepHoMm Mope.

CHuxeHue pucKa JUIsl KU3HU JIIOJEH MOXKET ObITh JOCTUTHYTO Ha OCHOBE CHUCTEMHOIO
noaxona K oOecnedyeHHto Oe30MacHOCTH. J[Isl yCHemHoro OcCyIecTBICHMsI 3TOH 3ajauu
HE00X01MMO 000011IeHnEe UCTOPUYECKOTO OMBITA JESATEIIbHOCTH CIIEHUATN3UPOBAHHBIX MOPCKUX
CITyk0. AKTyaJIbHOCTh 3TOTO ONPENEseTCs PAAOM (PaKTOPOB:

—  HEOoOXOAMMOCTBIO YKPEIJIEHUS cTaTyca YKpauHbl, Kak MOPCKOM AepxkaBbl. [Ipu sTom
MOPCKHE CIiacaTelbHbIe CUCTEMbI CTAHOBSITCS BaKHBIM 3BEHOM B 0OecrieueHrnr 0e301acHOCTH Ha
MODE;

—  pa3BUTHEM MEXIYHAPOIHBIX CBs3€l YKpaWHbI, MHTETpalueldl B MEXIyHapOJHbIE
CUCTEMBI CITAaCEHMUS;
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— YBEJIMYEHHMEM Ha TPAHCIIOPTE YMCIIA aBApUM M JIPYrUX YpPE3BBIYANHBIX CHUTYalUH,
BBI3BAaHHBIX HE TOJIBKO HApYIIEHWEM IPaBWJI OSKCIUIyaTallUM TEXHUYECKUX CHUCTEM, HO H
(u3MYECKUM COCTOSIHUEM CaMUX 3THUX CHCTEM: BBICOKON CTENEHBIO M3HOCA M UX TEXHUUYECKUM
HECOBEPIICHCTBOM.

HecmoTpss Ha BBICOKMI ypOBE€Hb KOHCTPYKTHBHOM 0€30IaCHOCTH MOPCKHUX CYZOB,
HACBILEHUSI WX HAJEKHBIMU CpPEICTBAMH CYIOBOXKICHHUS M CBA3HM, KaTacTpodbl Ha MOpPE C
YeJIOBEYECKUMU KEPTBAMM IPOJOJDKAIOT UMETh MECTO. JTO OOBSACHSAETCS IMPOJ0JIKAIoUIeics
MHTEHCUBHOCTBIO CY/I0XOJICTBA, pacCIIMpEHUEM padOT M0 UCCIEA0BAHUIO U OCBOCHHIO MUpPOBOIO
OK€aHa.

Kpome pucka [uist KU3HU 4yelIOBEKa, C aBapUSMHU U THOENIbI0 MOPCKHUX CY/IOB, CBSI3aHbI
OTPOMHBIE IKOHOMHUYECKHE NIOTEpU. B COBpEMEHHBIN NEpUOJ, HECMOTPS HA TO, YTO Ha MOPCKHUX
cylax TMOSIBWINCH Oo0Jiee COBEpUICHHbIE HAaBHUrallMOHHbIE NPUOOPHI U CHUCTEMBI, YCUIIMJICS
KOHTPOJIb 33 COCTOSIHUEM HArpy3KH, OTHOCUTEIIBHOE YUCIIO AaBAPUN HE CHUKAETCSI.

ABapuiiHO-CIIacaTeabHbIe PAOOTHI — ATO JIEHCTBHS 10 CMACEHUIO JIFOJIEH, MaTEPHAITBHBIX
U KYJbTYPHBIX LIEHHOCTEH, MOJaBJICHUIO UM JOBEJIEHUIO 10 MUHUMAJIbHO BO3MOKHOTO YPOBHS
BO3JICHCTBUSL XapaKTEPHBIX I HUX ONAcHbIX (hakTopoB. ABapuiiHO-criacaTelbHble PabOThI
XapaKTEepU3YIOTCsl HaluuueM (HaKTOpOB, YIpOKAIOIIUX KU3HU U 3/I0POBBIO MPOBOJASIIUX 3TU
paboTHI TIOACH, U TPEOYIOT CIEIUATBHOM MOATOTOBKH, SKUTTUPOBKUA U OCHAIICHUS [2].

JUis  mpoBeieHUsS —aBapuUMHO-CIIAcaTeNIbHBIX pabOT HEOoOXOJUMO  HCIOJIb30BaHHE
TEXHUYECKUX CPEJICTB JUIS IOMCKA U CITACEHHUS.

TexHuueckue CpencTBa, HMCIHOJIB3yEMbIE I IPOBEIACHUS INOHWCKOBBIX M ABAPUNHO-
criacaTelbHbBIX paboT, MOAPA3JENAIOTCS Ha CJENYIOIIME OCHOBHBIE KAaTErOPUU — MOPCKHE U
aBUAIMOHHbIE; KOJUIEKTUBHbIE U UHAMBUYyaJIbHBIC; CIIELIUAJIbHbIE CPEICTBA ClIaceHus (CpelcTBa
CheMa MOCTPa/aBIIUX C CYAOB, C IUIOTOB, C JIBAUH M Jp.); CPEIACTBA CBS3U U CPEICTBA JUIS
IIPOBEJICHUS TIOJIBOJHBIX CIIacaTeNIbHbBIX PaloT.

Oxa3zaHve NOMOUIM B 3aBHUCHUMOCTH OT XapakTepa aBapuU BKJIIOYAET BBINOJIHEHHE
CJIEIYIOIIX OCHOBHBIX Pa0OT:

—  CIIaceHHe JI0JIeH ¢ aBapuHHOTO 0OBEKTA U TUIABAIOIINX HA BOJIE;

—  3aJeKa MOBPEXKICHUH KOPITyca aBapuIHOIO Cy/JHA M OTKA4YKa BOJBI U3 €TI0 OTCEKOB;

—  B3sTHE Ha OyKcup U OYKCHPOBKA Ha 0a3y Cy/I0B, IOTEPSBIINX X0/ WM YIIPABJICHHE;

—  CHATHE CYJOB C MEIIH;

—  TYIICHHE [0KAPOB Ha CyJax U OEperoBbIX 0ObEKTAX;

—  IIOWCK, OKa3aHHE ITOMOIIH U CIIACEHHUE IKUIAXKEN 3aTOHYBIIMX IOJIBOIHBIX JIOJOK.

BoimonHenune 3tux paloT, a TakkKe ydacTHe B CYJONOJbEMHBIX OIEpALUAX SBISIETCS
OCHOBHBIM Ha3HAYEHHUEM CIacaTeNIbHBIX CY/IOB [3].

B Hacrosiiee BpeMsi criacatenbHbIe CIIy>KObI OOJIBIIMHCTBA CTPAH UMEIOT B CBOEM COCTaBe
KaK YHUBEPCAIbHBIC, TaK M CIECLUAIN3MPOBAHHBIE CIIacaTebHBIE CyJa. YHHBEPCAIbHBIE CYJa,
CIIOCOOHBIE BBINOJIHATH OJMHAKOBO A(P(EKTUBHO BCE TUIOBBIE pabOTHI, MUMEIOT, KakK IPaBUIIO,
00JIbIII0€ BOJOU3MELICHUE, a TAKKE BHICOKYIO CTOMMOCTb IIOCTPOUKHU U 3KcIuTyaTanuu. [loatomy 10
ITOCJIETHUX JIET XapaKTEPHO NPEUMYLIECTBEHHOE CTPOUTEIBCTBO CIIEHUATU3UPOBAHHBIX CY/IOB.

CracaTenibHbIE Cy/la, HE3aBUCUMO OT UX CHEIHAIN3AINH, TOJKHBI OTBEYATh CJEIYIOILUM
TpeOOBaHUSAM.

1. Bo03MOXHOCTb BHIIOJHEHUS PAOOT B CJIOKHBIX METEOPOJIOTMUECKUX YCIOBUSX.

2. MuHumaneHO€ BpeMsl, MOTpeOHOE Al MPUTOTOBICHUS CyJHA K BBIXOJAY B paioH
aBapuM. OTOMY TpeOOBaHMIO OTBEYAIOT Cy/Aa C JWU3EJIbHONM WM JU3elb-3JIEKTPUUECKON
SHEPreTUUYEeCKUMH YCTaHOBKAMH.

3. BpbIcoKas CKOPOCTb ABMKEHUS HA NIEPEXOJE B PAOH aBAPHUH.

4. BpicOKHEe MaHEBPEHHBIE KaueCcTBA, KaK MpPH MOJHON CKOPOCTH, TaK M IpPHU Maloil
ckopoctn xoja. IlocnenHee o4eHp BaXHO MNpPU IMOAXOAEC ABAPUHMHOMY CYJIHY B CIIOKHBIX
METEOPOJIOTHYECKUX YCIOBHSIX.
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5. Jns Ge3zomacHOW IIBApTOBKM B MOpE K aBapUHHOMY CYAHY CIIacaTeIbHOE CYAHO
JOJIKHO MUMETh OTOOMHBIE YCTpOoiicTBa (IpUBaJibHbIE OpYChs, IHEBMATUYECKUE KPAHIBI U Ap.).
PyneBas pyOka nemaercs IIMPOKOM, 4TOOBI 0OECNEUUTHh MpPHU YIPaBICHUH CYJTHOM KpPYroBOi
0030p.

6. JlocTaTro4HO MOIIHOE TPY30BOE YCTPONCTBO Cy/IHA C OOJBIITUM BBUIETOM 3a OOPT ISt
nepeiauy Ha aBapuitHOE CyJTHO CPE/ICTB OKa3aHUsI TOMOIIH.

7. CoBepiieHHOE OYKCHMPHOE YCTPOWCTBO C aBTOMATHYECKOW OYKCHpPHOW Je€OemKOM,
MpeHa3HAYeHHOE JJIsl JUIMTEIbHBIX OYKCUPOBOK aBapUMHBIX CYJOB B CaMbIX HEOJArONnpUsATHBIX
YCIOBUSX.

8. Jlna mpoBeneHUs: pabOT MO CHATHIO aBapUUHBIX CYJOB C MEJIU cHacareib J0JDKEH
UMETh MUHUMAJIbHYIO OCaJKy, C T€M, YTOObl OH MOI' MOJOWTH OJiMKe K CyJHY, CEBUIEMY Ha
Menb. [l CHATHSL ¢ MeNnu pPHIBKOM Ha crHacareie JOJDKEH ObITh IMpeaycMOTpeH OWTEHT,
paccuMTaHHBIN Ha YCUJIME PhIBKA.

9. Jnsa BbImoOJSHEHUS pabOT IO CHACEHUIO SKMIIaKa aBApUHHOrO CyJqHa, cracareib
OCHALAIOT OBICTPO M O€30MaCHO CHYCKAEMbIMH MOTOPHBIMU KaTepaMU M LUIIOIKaMHU,
CIOCOOHBIMH, KPOME TOTO, IIEPEBO3UTH Ha aBAPUITHOE CYTHO NIEPEHOCHBIE CPEACTBA BOJIOOTIMBA,
3aJIeJIKU TIOBPEXACHUN KOpILyca, MOKapOTYIIEHUS U T.1.;

10. Ha cnacarene J0KHBI OBbITh HPEAYCMOTPEHBI MEAWIMHCKUAE IOMELIEHUsS C
COOTBETCTBYIOLIUM 000pYJOBaHUEM IS OKa3aHHsI OTEPIIEBILIUM MEAULUHCKOMN MOMOILIN.

11. Jlng pa3MmemieHus TMOTEPHEBIIMX HA CIAcaTelbHOM CyJIHE JOJDKHO OBITh
MIPEyCMOTPEHO HEOOX0JMMOE KOJIMUECTBO 3allaCHbIX MECT.

B pomnonHeHue K mnepedrciIeHHBIM TPEOOBaHUSAM ClAcaTelbHOE CYAHO JOJDKHO, Kak
MpaBWJIO, UMETh BOJOJIA3HOE O00OpYHOBaHME, CpPEACTBA JJIs IEepeAaud Ha aBapHilHble cynaa
AJIEKTPOIHEPIHH, TOIUIMBA, BOJIbI, CXKAaTOTO BO3yXa, CBApOYHOE OOOpYyIOBaHUE U Jpyrue
CpeICTBa JIJIsl BBIMOJIHEHUsI paboT Ha aBapuiHBIX cyaax [4].

[lo MumMO cmacarenbHBIX CYAOB HE MAaJIOBAXHBIM (DAaKTOPOM SBIIIETCS IMOATOTOBKA
YYaCTHUKOB M KOOPAWHALMS ACVCTBUI IIPU aBaPUITHO-CIIACATEIbHBIX ONlEpaIUsX.

VY Tepnsmux 0eICTBUE HA MOpE €MHCTBEHHON HAJICKIOW HA CIIACEHUE OCTACTCS IKUIIAK
crlacaTeJbHOTO CyJHa U IIOMCKOBO-CIIacaTellbHAas KOMaHJa, MPOLIEAIINE CHEIHAIbHYIO
MOATOTOBKY M PEryJsipHble TPEHUPOBKHU. ECTECTBEHHO, HE KaXIblil 4YeNOBEK, pPHUCKYs
cOoOCTBEHHOM XU3HBIO, OyzneT cnacarb Apyrux. st 3Toro HeE0OOXOIMMO MMETh ONpeAeIEHHOE
MY’KECTBO, UyBCTBO OTBETCTBEHHOCTHU U JIEUCTBOBATh TAK, YTOOBI HE TOJILKO CIACTH JIIOJEH, HO U
CaMOMY OCTaThCsl B )KUBBIX.

OCHOBHBIM 3JIEMEHTOM IIPU MPOBEACHUHU CIIACaTEJIbHBIX ONEpalMsIX SBJISETCS MOBEACHUE
criacaresieil, KoTopble AEUCTBYIOT B SKCTPEMAJIbHBIX CUTYallUsAX U BCETla PUCKYIOT COOCTBEHHOMN
KU3HBIO, a peaklus Tepnsamux OeJICTBUE HeaJeKBaTHA W HE MOJANaJaeT MoJ KaKoW-Inbo
CTaHJapT U BCE 3TO HEOOXOAMMO YUYUTHIBATh MPU IUIAHUPOBAHUU U MPOBEACHUU CHACATENbHBIX
onepanuii. Heobxoaumo yaenars J0CTaTOYHOE BHUMAHHE TOMY, YTOOBI MOJHOCTHIO MOHUMATH
pa3BUTHE CUTyallUM NpU OEICTBUU U OCHOBHBIE MEKIYHAapOJHBbIE€ MPUHLMUIBI, TPOLEAYphl U
TEPMHUHOJIOTHIO B 00JIaCTH MOPCKOTO MOKCKA U cracaHusi, Kotopble pekomenayrotces MO, kak
OpraHu3aiuu KoTopas 0000IaeT MHpPOBOW OTPHUIATEIBHBIA ¥ TMOJOXUTEIBHBIM  OTIBIT
MIPOBEJICHUS CIIAaCaHMsI Ha MOpE.

Heob6xo1uMo OTMETHUTD, YTO U3Hb U 3/I0POBbE WICHOB HKUIAXKEH crlacaTesIbHbIX CYI0B
U criacaTesIbHbIX KOMaHJl HE 3acCTpaxoBaHa, a B ciydyae I'mOenu, yBeubsl WM MOTEPU 310POBbS
CEMbH OCTAIOTCS OJIMH Ha OJUH C co3/aBIlelics nmpodnemoit. Buaumo npodcoro3am He00X01MMO
MPOSIBUTH aKTUBHOCTD U JIOOUTHCSI 3aILUTHI U JIbIOT JUIsSl 3TOM KaTEerOpUu JIHOIEH.

MupoBoe MOpPCKO€ COOOIIECTBO KpaitHe 00eCIOKOCHO TeM, YTOOBI CBECTH K MUHHUMYMY
rubenb CyloB M JIOAEH, BeIXoadmux B Mope. C 3TOol 1enbio OpUHSTHI psia MexTyHapoIHbIX
KOHBEHLIMH, COTJIAllEeHUM, a TakKe HAallMOHAIbHBIX 3aKOHOB, HAIIPaBJICHHBIX Ha OOecredeHue
0€30MMacCHOCTH Cy/I0XOJCTBa HA MOPE TaKUX KakK:

—  Kongsenmusa OOH no mopckomy mipaBy 1982 r. (UNCLOS);
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— MexnayHapo/iHas KOHBEHIUSI 110 OXpaHE 4YeJ0BEYEeCKOW KU3HU Ha Mope 1974 r.
(SOLAS-74);

— MexayHapoiHasi KOHBEHIUS IO OUCKY U ciacaHuio Ha Mope 1979 r. (SAR-79);

— CornamieHre 0 COTPYAHMYECTBE NPUUEPHOMOPCKUX TOCYAApCTB IpPHU IMOUCKE HU
cnacanuu Ha Y€puom mope (Ankapa, 27.11.98 r.)

— PykoBOJICTBO 1O MEXAYHApOJAHOMY AaBUAIMOHHOMY M MOPCKOMY IIOMCKY U
cnacanuio (IAMSAR),

— MexnayHnapo/iHasi KOHBEHLIMSI OTHOCUTEJIBHO BMEUIATENIbCTBA B OTKPBHITOM MOpE B
ciydasx aBapuil, npuBodsamux K 3arpsisHeHuto Hedteio 1969 1. (INTERVENTION);Koneke
TOProBOr0 MOpEIIaBaHusl YKpPauHbl U IpyTrHe.

Peanmusanus rocyaapCcTBEHHOM MOPCKOM TNOJUTUKM YKpPauHbl IO MEXIyHApOIHBIM
JIOTOBOpaM B YCJIOBHUSIX HHTErpallid HAIMOHAJIBLHOW TPAHCIOPTHOMW CUCTEMBI B MHPOBYIO,
obecrnieueHre 0€30MacHOCTH B Ipejieax TEPPUTOPUATIBHBIX BOJI FOCYIapCTBa U B MOPCKOM 30HE
OTBETCTBEHHOCTHM YKpaWHbl Ha YypPOBHE COBPEMEHHBIX TpeOOBaHMI HYXKJalOTCI B
YCOBEpUICHCTBOBAHUM U Pa3BUTUU TOCYIApCTBEHHON CHCTEMbl oOecrieueHusi 0e30MacHOCTH
cynoxonacrea. M cocraBHas 4acTh 3TOM CUCTEMBI — ['OCyIapCTBEHHOW MOPCKOW IOMCKOBO-
cracaTellbHOM CHUCTeMBbl YKpawHbl, KOTOpas (aKTHUYEeCKH He co3fgaHa. VMETcs TOJBKO
OTJIeIbHbIE €€ KOMIIOHEHTBHI, HO OHM HE OOBEUHEHBI B €TUHYIO CUCTEMY.

WNuTencudukanus CyaoXOJICTBA, OCOOEHHO C Y4YE€TOM IPOrpaMMbl YBEIHMYEHHUS
IPY30II0TOKOB 4epe3 YKpaumHy TpeOyeT pa3pabOTKu M MPUHATHS MaKeTa HOBBIX HOPMATHUBHO-
MIPaBOBBIX AKTOB, PETYIMPYIOIIMX BOMPOCHl OE30MACHOCTH CYJOXO0/ACTBA U PErilaMEHTUPYIOIINX
NEeATEeIbHOCTh ['0Cy1apCTBEHHOM MOPCKOM MOMCKOBO-CIIACATENILHON CUCTEMBI Y KDAUHBI.

BeiBoabl. HanyoHnanbHble HOPMATHBHO-TIPABOBBIE aKThl HEOOXOIAUMO IEPECMOTPETHh U
IIPUBECTH B COOTBETCTBUE C MEXJYHAPOJHBIMU JIOTOBOpaMHU YKpauHbl B 00nacTu oOecrieueHus
OXpaHbl YEJIOBEYECKON KU3HU Ha MOpE, ClIacaHUsl JItoJIeH, CyJI0B U APYTruX 0OBbEKTOB, TEPISAIINX
6enctBue Ha Mope. Tonbko B TakoM citydae ['ocynapcTBeHHasi MOpCKas TIOMCKOBO-cIIacaTeNbHast
cucteMa YKpauHbl OyAeT rapMOHH3UpPOBaHA C MEXIyHApOIHOW CHCTEMOW M CTaHET MOHATHA
JUISL BCEX CTPaH-y4acCTHULL.
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CYBER SECURITY IN MARITIME INDUSTRY

Derevyanko Yu.Yu.
Kherson State Maritime Academy
Scientific supervisor — Sokolov V.L., teacher of Kherson State Maritime Academy

Cyber security threats for past time have been grown in reach and complexity. What
caused that cyber security has become a concern, which should be considered as an integral part
of the overall safety management in shipping and offshore operations. With multifaceted
vulnerabilities and cyber-attack scenarios, the answer to cyber security lies in a multifaceted
approach to manage risks.

Cyber risk in the marine sector refers to a measure of the extent to which a technology
asset could be threatened by a different circumstances, which could cause in shipping sector,
safety or security failures as a consequence of information or systems being corrupted.

Management of possible cyber risks means the process of identifying, analyzing,
assessing and communication and acceptation, avoiding, transferring or mitigating it to an
acceptable level, considering costs and benefits of actions taken to owners

The main task is supporting of safe and secure shipping business, which is operationally
resilient to cyber risks. Cyber technologies have become essential to the operation and
management of numerous systems critical to security of shipping and protection of the maritime
environment. These systems should comply with international standards and Flag Administration

requirements.
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Picture 1 — OT and IT risks of marine industry

Meanwhile, the vulnerabilities caused by accessing, interconnecting or networking of
shipping systems will lead to cyber risks which are addressed to ship-owners. Defenseless
systems may contain parts listed below:

1. Bridge navigational related systems

2. Cargo handling, stowage and management systems

3. Machinery, propulsion, power control management systems
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Control access systems

Passenger servicing and management systems
Public networks

Administrative and crew welfare systems

. Communication systems

Main difference between IT and OT systems should be considered. IT systems may be
thought of as focusing on the use of data as information. OT systems may be thought of as
focusing on the use of data to control or monitor physical processes [1].

Nowadays technologies and systems providing significant efficiency support for the
maritime industry, also present risks to critical systems and processes linked to the operation of
systems integral to shipping. These risks may result from vulnerabilities arising from inadequate
operation, integration, maintenance and design of cyber systems & from intentional &
unintentional cyber threats.

Threats are presented by malicious actions: such as hacking; introduction of malware;
unintended consequences of benign actions: such as software maintenance; user permissions. In
general, these actions expose vulnerabilities or exploit vulnerability in operational or information
technology. Both kinds of threat should be considered by effective cyber risk management.

Vulnerabilities can result from inadequacies in construction, integration, maintenance of
IT systems, lapses in cyber discipline. Generally where vulnerabilities in operational or
information technology exposed & exploited, either directly: weak passwords leading to
unauthorized access, indirectly, such as absence of network segregation, they are implications for
security and the confidentiality, integrity & availability of information. Additionally, when
operational or information technology vulnerabilities are exposed/exploited, there can be
implications for safety, particularly where critical systems are compromised.
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Picture 2 — Weak points, causing cyber attacks [2]

Every company has to make planning & procedures for cyber risk management which is
complementary to the existing security & safety risk management requirements contained in the
International Safety Management Code & International Ship and Port facility security Code.
Cyber security In maritime sector must be considered at all levels, starting from senior
management ashore to onboard personnel, as an inherent part of the safety & security culture
necessary for the safe & efficient operation of any vessel offshore.
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Ship is obliged to conduct a security assessment in reference to chapter 8 of the ISPS
Code, which should include all operations that are important to protect. The assessment should
address radio and telecommunication systems, including computer systems and networks.

This calls for controlling and monitoring «the ship to shore» path of the internet
connection, which is important owing to the fast adoption of sophisticated and digitalized
onboard OT systems that in many cases have not been designed to be cyber resilient.

The objective of the company’s Safety Management System (SMS) is to provide a safe
working environment by establishing a safe practices & procedures based on an assessment of all
identified and not identified risks to the ship, onboard personnel & the environment. In the
context of ship operations, cyber incidents are anticipated to result in physical effects and
potential safety &/or the SMS should include instructions & procedures to ensure the safe
operation of ships & protection of the environment in compliance with relevant international &
flag state legislation.

These instructions & procedures must consider all arising risks from the use of IT and OT
on board, taking into account applicable codes, guidelines and recommended standards. When
incorporating cyber risk management into the company safety management system,
consideration should be given to whether, in addition to a generic risk assessment of the ships it
operates, a particular ship needs a specific risk assessment. The company should consider the
need for a specific risk assessment based on whether a particular ship is unique within their fleet
[3]. Generally marine cyber risk management should include but not limited [4]:

— Identification of the roles & responsibilities of users, key personnel, & management
both ashore & on board;

— 1dentify all available systems, assets, data & capabilities, which if disrupted, could
pose risks to the ship’s operations & safety;

— 1mplement technical measures to protect against a cyber-incident & ensure continuity
of operations. This may include configuration of networks, access control to networks &
systems, communication & boundary defense & the use of protection & detection software.

— 1mplement activities and plans for providing resilience against cyber incidents. It will
include training & awareness, software maintenance, remote/local access, access privileges, use
of removable media & equipment disposal.

— 1mplement activities to prepare for and respond to cyber incidents

Further information regarding vulnerabilities and threats and development can be found
in the work for Master’s degree.
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IHOUCK U CITACEHHUE HA MOPE, ITPOBJIEMbI
N NEPCIIEKTUBbBI

E¢umenko U. B.

Xepconckasn zocyoapcmeeHHas MopcKas aKkaoemust
Hayunwiii pyxosooumenvs — Apmemenxo A. I

BBenenne. B mpakTHke MoperiiaBaHHS HMMEIOT MECTO CiIydad, KOTJa BO3HHKAET
HEOOXOJMMOCTh CHACeHHsI W OKa3aHWs IOMOINM JIO00OMY OOHApYyKEHHOMY B MOpE JIHILY,
KOTOpOMY yrposkaer rubenb. O0s13aHHOCTh OKa3aHHs IMOMOIIM W CIIACaHUS HAa MOPE SBIISICTCS
oOLIenPUHATOM JU1sl OOJBIIMHCTBA CTPAH.

OcHoBHasi 4actb. OcCHOBHasg 3ajaya MOPCKOIO ToOCyAapcTBa — oOOecrneueHue
0e30IMacHOCTH MoperuiaBaHus. ViMeercsi B BHIy KOHBEHIMOHHAs OOS3aHHOCTH TOCYIapCTBa
¢nara u rocynapctBa nopra. Takum 006pa3zoM, cO3Jal0TCS HOPMaJbHbIE YCIOBUS JUIsI MOPCKOTO
Ou3Heca u 00ecTieunBaIOTCS MpaBa YeIOBEKa Ha XU3Hb U 37J0pOBbe B Mope. HeoOxommmocTs
CO3/IaHUSl CHUCTEMBI OE30MaCHOCTH MOpEIUIaBaHMs, KaKk W TpeOOBaHHSA K CaMOW CHCTEME,
periaMeHTHpOBaHA MHOTOYHCICHHBIMH MEXKIYHAPOJAHBIMH W HAlMOHAIBHBIMH TIPAaBOBBIMHU
aKTaMH.

KOHBEHIIUST OPTAHMBAILIMU OBBEAMHEHHBIX HALMI 10 MOPCKOMY
I[TPABY 1982 TOAA (KOHBEHIIMA FOHKJIOC)npenycmaTpuBaer, 4ro:

«Kaxsioe rocynapctBo BMEHsIET B 00A3aHHOCTh KallUTaHy JOOOr0 Cy/JHa, MJIaBAIOIIEro
nox ero ¢uiarom, B TOH Mepe, B KaKOW KalmuTaH MOXKET 3TO CAeaTh, HE TOABEpPras Cepbe3HOM
OTIACHOCTH CYJIHO, SKUTIAX WM TTACCAKHPOB:

—  OKasbpIBaTh IMOMOIIb JIFOOOMY OOHApPY)KEHHOMY B MOpE JIHILy, KOTOPOMY YIpOXKaeT
ruden;

—  clefoBaTh CO BCEH BO3MOXKHOU CKOPOCTBIO Ha MOMOIb TEPISIUM Oe/lCcTBUE, €ClU
eMy COOOIIEHO, YTO OHU HYXIAIOTCS B MOMOIIIH, TIOCKOJIBKY Ha TaKOE JIEHCTBHE C €ro CTOPOHBI
MO>KHO pPa3yMHO paccuuThiBaTh» (cTaThs 98 1) [1].

MEXYHAPOJIHASI KOHBEHIMS 110 OXPAHE YEJIOBEUECKOM XU3HU HA
MOPE 1974 TOJA (KOHBEHILIU A COJIAC) ycranaBIuBaeT cleayomue 00s13aHHOCTH:

«KalMTaH CyJIHA, HaXOMISIIErocs B MOpE, KOTOPOE B COCTOSHHHM OKa3aTh ITOMOIIIb,
MOJTyYHB M3 JFOOOTO MCTOYHHMKA MH(OPMAIIMIOO TOM, YTO JIFOAW TEPISAT OCICTBHE HA MODE, ...
00s13aH MOJIHBIM XOJIOM CJIE€I0BaTh JUIsl OKa3aHHs MOMOIIH, COOOIIMUB 00 3TOM, €CJIi BO3MOXKHO,
YM WM TIOMCKOBO-criacaTesibHou cimyx0e» (mpaBuino V/33.1 Kousenunu COJIAC) [2].

[Ipr oka3aHWM MOMOIIM JIUIAM, TEPILSIIIMM O€JICTBHE Ha MOpE, CIYKObl TOWCKa U
cnacanust (CAP) Bo BceM Mupe HaxoIATcs B NPSMON 3aBUCUMOCTH OT MEXKIYHApPOJIHOTO
CYJI0XO/ICTBA.

B Hame Bpemsi Omaromapsi CIIyTHHUKOBBIM W Ha3eMHBIM KOMMYHHKAIIHOHHBIM
TEXHOJIOTHSIM CUTHAIBI OCICTBUS MOTYT OBICTPO TepeaBaThCs KaK OpraHaM IOMCKA M CIIaCaHHsI
Ha Oepery, Tak W CyaaMm, HaxomsimmMcs moomu3octu. Omepanus 1Mo CHacaHUI0 MOXKET OBITh
OBICTPOI M YETKO CKOOPAMHHPOBAHHOM.

OmauM W3 yCIOBUH  TMOJNAEp)KaHUs — OE30TacHOCTH  MOPEIUIaBaHUS,  SBISICTCS
JEATeNbHOCTh TIOMCKOBO-CIIACATEIbHBIX CHJI W CPEACTB, HANpaBJICHHAs Ha IPeIOTBpAIlCHHUE
aBapuii MO0 JMKBUAAIMIO WX MOCIEACTBUH. DTO OmpenenseT MECTO U pPOJIb IMOUCKOBO-
criacaTeJbHOTO Jieja B cUCTeMe O€30MacCHOCTH MOpEIUIaBaHUs. 3aKOHOJATENbCTBO Y KpauHbI
(Konekc ToproBoro moperutaBanus, 1995) neimaet oTBETCTBEHHBIM 3a pa3paOOTKy M peaTu3aiuio
MOJUTUKA B cdepe Oe30macHOCTH Ha Mope, MMHHCTEpCTBO TpaHCIOpPTa, T.€. —
MunanHDpacTpyKTyphl. XOTh YKpanHa U MPHCOCTUHHUIACH K MEXIYHAPOJHBIM KOHBEHIMSM H
BBhIpaboTasia psAx HOPM B oOsacTu OE30MAaCHOCTH MOPEIUIaBaHUS, OJHAKO B IPABOBOM M
TEXHUYECKOM OTHOIICHWH HH BCE TaK IIafko. Ha ceroqsmHuil [eHb MOMCKOBO-CIIAcaTeIbHOE
JIe7I0, HA MOPCKOM TPAHCIIOPTE, B OpPraHU3allMOHHOM, MPABOBOM, TEXHHYECKOM, (PMHAHCOBOM
OTHOIIEHHSX HE B TOJHOW Mepe COOTBETCTBYET TPEOOBAHMIM MEXKIyHAPOJHOTO TIpaBa H
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HAIlMOHAJILHOTO 3aKOHOJATEIbCTBA, a [NIABHOE — LIEJISIM CUCTEMBI O€30MIaCHOCTH MOpEIIaBaHMsL.
[TonoXUTENBHBIM SBJISIETCSL JIMIIB TO, YTO HAKOIUIEH CEepPbe3HbI ONbIT 3((HEKTUBHOrO
(GYHKIIMOHUPOBAHUS aBApUITHO-CIIAcaTeIbHOM CIY)KObl, B YaCTHOCTU CIELUATU3UPOBAHHBIX
aBapuitHO-cniacatenbHbIX 0TpsiioB U rpynn ACIITP mapoxoacts, B ToM yuciie B YepHOMOPCKO-
A3oBckoM Oacceiine.

Jlo 1991 roma momuckoBo-cnacateiabHble omnepalu Ha YepHoM U A30BCKOM MOpSX
ocymiecTBisl OJecCKUi SKCHEeNMIMOHHBIM OTpsii aBapHilHO-cHacaTeabHBIX M I0JIBOJHO-
TEXHUYECKUX PabOT, B COCTaBe KOTOpPOTro ObUIO CBbIMIE 15 Mopckux OykcupoB u jo 20
Pa3IMYHbIX IJIABCPENICTB, HECHINX IEXKYPCTBO B 30- MUHYTHOM FOTOBHOCTH K PEarupoOBaHUIO Ha
ype3BbluaiiHple cuTyaluu B YepHoM u A30BckoM Mopsax. Cnenuain3upoBaHHbIE MOUCKOBO-
criacaTeybHbIE 3aJjaud BBINOJHSIA U aBapuiiHO-cracareibHas ciayxo6a YepHomopckoro ¢iora.
Wx conepxaHue 0CyIECTBISUIOCH 32 CUET TOCYJapCTBEHHOIO OIOKETA.

Ha ceromnss ot mMomHOW B MpOIUIOM cracatelbHON 0a3sl UepHOMOpPCKO-A30BCKOTO

OacceitHa ocTasioch JaBa Oykcupa —  TpeOyroomme pemoHTa «CBeTiomop-4» U
«Candupy. OcTanpHbIE CyJa TOTO OTPsiia MPOJAAHBI HIIM MEPEJaHbl B JOJITOCPOYHYIO apeHIy 3a
rpaauiy [3].

OTtcTaBanme B BOMPOCAX MOPCKOTO MOWCKA U CMACaHWs HETaTUBHO BJIMSIET HE TOJIBKO Ha
0€30MacHOCTh MOpEIUIaBaHUs B MOPCKOW 30HE OTBETCTBEHHOCTH YKpawHbI, HO W CHIDKACT
3¢ HeKTUBHOCTh PabOTHI MOPCKOTO TPAHCIIOPTA, B YaCTHOCTU — MPUBJICUCHHUE TPY30TIOTOKOB B
yKpauHCK#e mopThl. CTaTHCTHKA aBapUIHOCTH IMOKA3bIBAET, YTO OCHOBHOEKOJIMYECTBO aBapHil U
aBapUIHBIX MPOUCLIECTBUI, MPOUCXOIUTB OCHOBHOM, B paliOHAX MOPCKHUX IMOPTOB JMOO Ha
MOPCKHUX MYTSAX MPU CIEAOBAHUU WIHMIOCIE TPYy30BBIX omepanuii. CamMbIMH CIOKHBIMU
SIBISIFOTCA  pailoHbl KepyeHCKOro mpojivBa W CEBEpo-3amajHoll 4vactu UYepHOro Mops.
Hapymarorcst cpoku 10cTaBKU rpy30B, rpaduKu padOTHl TOPTOB, /IS CIACAHUS OTBJICKAIOTCS
MOPTOBBIE CPEICTBA, HE OOECIEeUYMBACTCS COXPAaHHOCTh CyIOB W Tpy3oB. M rTmaBHOe —
MMOABEPTraroTCs ONMACHOCTH YEJIOBEYECKHUE )KU3HU U OKPYXKAIOIIas cpena.

Ha cerogus B VYkpawHe HepemieHHOW ocraercs mpoOieMa JIMKBHJAIMH — Pa3lIMBOB
HeTENPOAYKTOB Ha BOJIC, IPEACTABIAIONINX CEPhE3HYI0 YIPO3y HAIIMOHAIBHBIM HHTEPECaM, MOCKOIBKY
B 30HE OTBETCTBEHHOCTH YKpanHbl Ha UepHOM U A30BCKOM MOPSIX €KEroJHO Kypcupyer oonee 50 Thicsd
CymeH — 3arps3HHTeNell  Bombl, B ToM gmcie 1500 TaHKepOB, TMEPEBO3SIIMUX  JIO
60 MUILITMOHOB TOHH HedTH [3].

OnuH Tankep HeceT B cebe Oonee 50 ThicSY TOHH HE(TH, a PAa3UB JHIIb 7 THICSY TOHH HE B
COCTOSHMHM CBOMMH CHJIAM{ JIMKBUAWPOBATH HH OAHA cTpaHa Mupa. s VYkpauHbl monoOHas
Ype3BhIYaHAs CUTYallMs MOXKET MPEBPAaTUTHCS B HAIMOHAJIBHYIO KaTacTpody, MOCICACTBUS KOTOPOH
TPYAHO TpeayraiaTh. DTy MpodieMy YKpauHa Takxke o0si3aiach pa3pemnTh, MoJnucaB byxapecTckyro
koHBeH1mio 1992 roxa.

Crnenyrorieri mpoOieMoit s YKpauHbl SBISICTCS HEIOCTATOYHAS MOIIHOCTh CHCTEMBI IIpHEMa
CUTHAJIOB OEICTBUS C MOpPS U OIMOBEHICHHUS; N0 CHX TIOp TaK M He 00OpyIOBaHO B COOTBETCTBHH C
TpeOoBaHusIMH ~ MeXIyHapogHOW MOpCKOW  opraHuzanud  YepHOMOPCKO-A30BCKkoe MoOepexbe
CTaHIIMSIMH TIpHEMa aBapUIHBIX CHUTHAJIOB ¢ Mops. Takum oOpa3om, Jto0as aBapus Ha MOpPE B 30HE
OTBETCTBEHHOCTH Y KpauHbl CTAHOBUTCS ISl HEE CII0KHOM 3a7a4eil.

MexayHapoqHBI  ONBIT, MEXAYHApOIHBIE COTJIALIEHWS W BHYTPEHHHE MOTpeOHOCTH
pcarupoBaHusd Ha LIpe?,BI)I‘IEII‘/'IHbIe CUTyallul Ha BOJHBIX O6’LeKTaX BBIHYAWUJIN 3aHATHCA (I)OpMI/IpOBaHI/IeM
B YKpaumHe €OUHOW CHCTEMBl pEarupoBaHMS HA YPE3BblYAMHBIE CUTyalud, U C CO3JaHHEM
I'ocynapcTBEHHOrO KOOPAMHALMOHHOTO LIEHTPA PEarupoBaHMs Ha Ype3BblYAiHbIE CUTYallMM HA BOJHBIX
oowekrax (I'KLIP), u ¢ npunsitieM 3akoHa YkpanHbl «O0 aBapuilHO-crIacaTeNbHBIX CITY)0aX» Ha4ajaoch
MpeoioIeHrne MpodiIeM OpraHW3alyy MOUCKA W CIIACCHUS, MOATOTOBKA €IWHOW HOPMATHBHO-TIPABOBOI
0a3el B 3TOM cepe, KoTopas OyneT perjaMeHTHPOBATh MOPSIOK OE30MacHOM SKCILIyaTalldd BOJHBIX
O6’beKTOB U onpeaciaATb OTBCTCTBCHHOCTb AJMUHUCTPATUBHBIX M HOPpUAWYCCKUX JIMI[ 3a COCTOSAHHC
aBapuitHO-cracaTeNlbHBIX CIYX0, MX TOTOBHOCTh K pEarMpOBaHWIO HAa 4Ype3BbIYAHBIC CHTyallMd Ha
BOJIHBIX 00beKTax. [3]

BakHelmnm JOKYMEHTOM, PETyJIHPYIOIIMM HHCTUTYT CHAacaHus B YKpauHE, SIBIACTCS
Konmekc TtoproBoro wopemnnaBanus. 3HAYUTEIbHBIM 3TallOM B OpraHu3allid  aBapUHHO-
criacaTeabHOM JesITeNbHOCTH cTall 3akoH YKpauHbl «O0 aBapuiiHO-cIiacaTeNbHbIX CIIy:K0ax» OT
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14.12.1999 r. OpnpHako HOPMAaTUBHO-IIPABOBOE PETYIMPOBAHHE aBAPUHHO-CIIACATEIIHBHOU
NESITeIbHOCTH B YKpaWHE HE BIIOJIHE OTBEYaeT CeroJHsAmHuM peanusMm. OHO Bce elle
HEZ0CTaTOYHO HAyYHO 00O0CHOBAHO. DTO MOPOXKIAET MHOYKECTBO BOIIPOCOB Ha MpakTuke [7].

Jlst oOecrieueHns MOMCKa U ClIacaHusi Ha MOpe He0OXOAMMO:

—COBEpILIEHCTBOBATh CYIIECTBYIOLIYI0 CHCTEMY IOMCKAa W CIIacaHUs JIOAEH Ha MOpe,
OCHOBAaHHYIO Ha B3aUMOJEHCTBUU (eiepalIbHbIX OPraHOBUCIIOJHUTEIBHON BJIACTH, HUMEIOLIUX B
BEJICHUU U B cepe NeATeNbHOCTU CUJIbl U CPEJCTBA CHAacaHUs 00€CleYUTh IOCyIapCTBEHHYIO
MOJJIEPKKY Pa3BUTHUS U PYHKLIHOHUPOBAHUS CUCTEMBI;

—  pa3BUBaTh MEXJYHApOJIHOE COTPYAHUYECTBO IO MOUCKY M CIIACAHUIO JIOAEH Ha
MOpe;

— obecrneunTh co3gaHue U PYyHKIIMOHUPOBAHUE €UHON TOCYAAPCTBEHHOM TJI00AIBHOM
aBTOMAaTU3UPOBAHHOM CHUCTEMbl MOHMTOPUHIA U KOHTPOJISI MECTOMOJIOXKEHHUS YKPaWuHCKHUX
CyJIOB U HaOIIOJECHUS 32 00CTAaHOBKOK B MUPOBOM OKeaHe.

CoBpeMEHHOE COCTOSIHME CHCTEMbl IOMCKAa W CIIacaHUs Ha MOpe IMpeaonpeneser
HEOOXOJIMMOCTbh ~ OCYILECTBJIEHUSI  COIVIACOBAHHOTO  KOMILJIEKCAa MEpONpUSTUH 1O  ee
COBEPLICHCTBOBAHHUIO.

OcHOBHBIE 3a]Ja4ul CUCTEMBI ITOMCKA U CIIAaCaHUsl HA MOpE:

— CIlaceHue JoJiel, IUIaBaIUX Ha BOJIE, HAXOJSIIMXCS Ha MOBPEXKICHHBIX H
FMOHYIIMX MOPCKUX 00beKTax, HedTerazofo0bIBAOIINX IIAaTPOpMax, MPUBOIHUBIINXCS
BO3JIYLIHBIX CyJaxX;

— OKa3aHMe IOMOIIM aBApUNHBIM OOBEKTaM (B TOM 4McCiEe OEperoBbIM) B TYIICHHH
M10’KapOB, BeJIeHUU OOPHOBI 32 )KUBYUECTh, YEpKAHUE HA IJIaBy U OYKCUPOBKE;

— IMpPOBEJIEHUE BOJOJA3HBIX, TNTyOOKOBOJAHBIX, CYJOTOIBEMHBIX U JIPYIHMX IOJBOJHBIX
pabor;

— obecrieyeHne KkopaOieil, MOPCKHX M BO3IYLUIHBIX CYIOB MOPCKOHM cracaTreabHOU
TEXHUKOM U UMYIIECTBOM, a TAaKXKe€ OpraHu3ally cracaTebHOM MOArOTOBKHU BCEX CIIYKAIUX;

— IMpPOBEJIEHUE HAy4YHBIX HCCJIEN0BaHUNA B 00JacTU MOHCKOBO-CIIACATENIbHOIO Jiena,
CYIOTOJBbEMHBIX M JPYIMX MOABOJHBIX PaOOT, MOHUTOPUHI IMPOEKTHPOBAHUS BO3MOKHBIX
aBapUIHBIX 0OBEKTOB, CI0KHOMU crlacaTeIbHOM TEXHUKH U UMYILECTBA.

Henocrarku cymectByroniei CUCTEMBI ITIOMCKA U CIIACAHUST HA MOPE:

— HEIOCTaTOYHbIM YPOBEHb KOOpAMHALMM Ha (enepaJbHOM YpOBHE IO BOIPOCAM
MOBCEIHEBHOM J€SITEIbHOCTH aBapUITHO-CIIAacaTEIbHBIX CIIYKO U BBIJICICHUS JEKYPHBIX CUIT,

—  OTCYTCTBHME €IMHOM TOCYIapCTBEHHOW TEXHUYECKOW IOJIMTHKU II0 COXPAHECHHIO U
MOJIEpPHU3ALMHU CYIIECTBYIOUIUX CUJI U CPEJICTB MOMCKA U CIIaCaHUsl Ha MOPE, CO3/IaHUIO0 HOBBIX
CPEICTB;

—  OTCYTCTBHE YETKOTO IMOPSJIKAa MPUBJICUEHUSI HEOOXOIMMOIO COCTaBa CUJI U CPEICTB,
O0TpabOTaHHOW KOOPJIMHAIIMK YCWIMKA U B3aMMOAEWUCTBMSI CYILIECTBYIOIIMX T'OCYAapCTBEHHBIX
MIOMCKOBBIX M aBapUHHO-CIACATENbHBIX CTPYKTYp B CIy4asX BO3HUKHOBEHHUS aBapHIHBIX
(4pe3BbIYAMHBIX CUTYALIUN);

— CYIIECTBEHHbIE IMPOTHUBOpEUYUss B JCHCTBYIOIIMX HOPMATHBHBIX JOKYMEHTaXx
(denepanbHOrO YpOBHS U HECOIJIACOBAHHOCTh BEJJOMCTBEHHBIX HACTaBJICHUN, PYKOBOJCTB U T.I1.;

— HeIOoCTaTo4YHOe ()MHAHCUPOBAHME HA 3aKYIKY CIAcaTeIbHOM TEXHUKH U aBapUHHO-
cracaTeJbHOTO  HMYIIECTBA, dYTO BeAeT K CcHWkeHuto 3amacoB ACH, Huskou
YKOMIUIEKTOBAaHHOCTH IOJAPA3JCICHUN MUMYIIECTBOM, CHI)KEHHMIO HAJEKHOCTH HCIOJIb3yeMOil
TEXHHUKH, BBICITYXUBLICH YCTAaHOBIIEHHBIE CPOKH;

— (uHaHCHUpPOBAaHUE BEJOMCTBEHHBIX CIIACATENbHBIX CIYKO NPEUMYILIECTBEHHO IO
OCTaTOYHOMY NPUHLHUITY, CO3JAaHUE TEXHUYECKHX CPEACTB B paMKax (eaepalbHbIX LEIEBBIX
MIPOrpaMM HOCHUT (pparMeHTapHBIN XapakKTep;

— PpEe3KOe COKpalleHHE KOJIMYEeCTBa MOPCKHUX M BO3AYIIHBIX CIACATENbHBIX CY/IOB
BCJI/ICTBHE HEJOCTAaTOYHOrO (PUHAHCHPOBAHMSI U HECOBEPIICHCTBA CHCTEMbl Oa3MpOBaHUS U
TEXHUYECKOT0 00ecreueH s,
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— IpeKpalleHHe MPOU3BOJICTBA 3HAYUTEIHLHOTO KOJMYECTBA OTEUECTBEHHBIX 00pa3IoB
criacaTeJbHOM  TEXHUKM W HMYLIECTBA, BBI3BAHHOIO  YTPaToOdl  IPOM3BOJCTBEHHOTIO,
MHTEJJIEKTYaJIbHOTO U KBAIM(PUKAIIMOHHOTO TOTEHIUAIIA;

— PpOCT TEHAECHUMH K HNPHOOPETEHUI0 MHOCTPAaHHBIX O0O0pa3lloB CPEACTB IIOMCKa,
OKa3aHHUs TOMOIM, BBIMOJIHEHUS BOJIOJIA3HBIX U TIyOOKOBOJHBIX padOT, OCHAILEHUS UMU HE
TOJIBKO TPa)XJaHCKUX vacTe u ¢opmupoBaHui, HO u MuHHCTEpcTBA O0OOPOHBI, 0€3
COOTBETCTBYIOIICH cepTudukanuu [5, 6].

PabGora mo ycTpaHeHHIO UMEIOUIUMXCS HEJOCTaTKOB HE OyneT MMeTh ycrexa, eciu
VYkpanHa He WMIUIEMEHTUPYET B CBO€ HAlMOHAJIbHOE TMpPaBO JOCTHXKEHUS B cdepe
MEXAYHApOJHBIX MPAaBOBBIX CTAHJAPTOB, B YAaCTHOCTU U B OCOOCHHOCTH MeXIyHApOAHYIO
KOHBEHLIMIO 0 criacaHuu 1989 1.

Hayano pabGote 1no coBepLIEHCTBOBAHUIO CHCTEMBI IIOMCKA M CIIACAHUS Ha MOPE MOXKET
ObITh MOJIOKEHO KOoOpIuHAIMOHHBIM KOMHUTETOM, co3AaHHbIM KabuHetoM MuHucTpoB
VYkpannsl. [lonoxenne o KoopIMHalMOHHOM KOMMTETE II0 TOWCKY M CIACaHUIO Ha MOpE
yTBEpKJeHO mocTaHoBiaeHueM Kabunera Munuctpo Ne 178 ot 05.03.2009. Bbnaronaps
BKJIIOUEHUIO B cocTaB KoopanHAIIMOHHOTO KOMHUTETa MPEICTaBUTENeH MHOIMX MUHUCTEPCTB U
BEJIOMCTB YKpauHbl €ro JesTeNbHOCTh JOJDKHA UMETh MEXBEIOMCTBEHHBIH Xapakrep. Takum
o0pa3oM, CO3JAalOTCSl  OPraHU3alMOHHBIE  MPEANOCBUIKM  COBEPUIEHUS  IJIOJIOTBOPHOM
NESTeIbHOCTH IO TOBBILIEHUI0 3()(EeKTUBHOCTH (QYHKUMOHUPOBAHUS CHUCTEMBI IIOMCKAa U
cracaHus Ha mope [4].

Ha ocHoBaHuU U370KEHHOTO MaTepHalia, MOXKHO C/IeIaTh CAEAYIOLIUE BbIBOIbI:

1. Heobxomumo co3maTh MOCTOSIHHO ACUCTBYIONIYIO CTPYKTYpYy (OpraH), CHOCOOHYO
KOOPJIMHUPOBATh IOBCEIHEBHYIO JESITEIBHOCTh W Pa3BUTHE BEIOMCTBEHHBIX aBapUKHHO-
criacaTeNIbHBIX CITYXO;

2. I1oaroToBUTh NPEJIOKEHNUS O BHECEHHU U3MEHEHUN W JOMOJHEHUN B JICUCTBYIOIIHE
HaIlMOHAJIbHBIE 3aKOHOIIPOEKTHI 110 IOUCKY U CIACAHUIO Ha MODPE;

3. IlepecmoTpeTs maH B3aUMOJECUCTBUS (efepalbHbIX OpPraHOB HCHOJHUTEIBHOM
BJIACTH MU MPOBEACHUU pabOT MO MOUCKY U CIIACAHUIO JIOACH Ha MOPE;

4. IloAroTOBUTH MpPENIOKEHHUS M0 PELIEHUI0 Ha 3aKOHOJATEJIbHOM YPOBHE BOIIPOCOB O
Co3JaHUM OaHKa HOBBIX TEXHOJOTWYECKUX PpEIICHUI, Hay4YHbIX HCCIEJOBaHUN U MyTed HX
peayin3alyy B LIEIAX COBEPIICHCTBOBAHUS CPEACTB IMOMCKA U CIIACAHUS;

5. CoBepiieHCTBOBAaTh MH(DOPMAIMOHHYIO CHCTEMY cOopa W 00paOOTKH HaHHBIX 00
aBapHsiX, COCTOSTHUIO IOMCKOBO-CIIACAaTEIbHBIX CUJI U CPEJICTB,

BBIPAOOTKH MPENIOKEHUHN N0 IPUHATHIO OTIEPATUBHBIX PELIEHUHN M0 CHACAHUIO JIOACH U
OKa3aHUIO ITIOMOILY aBapUUHBIM CYyJ1aM;

6. B0300HOBHUTH CHUCTEMY TMEPBUYHOW W JOMOJHUTEIHHOW TMOJATOTOBKH CriacaTesieid B
COCTaBe clacaTelbHbIX (OPMUPOBAHUN, NPETYCMOTPETHCO3JaHHE Y4eOHO-TPEHHUPOBOUHBIX
KOMILJIEKCOB;

7. llpexycMoTpeTh 00s3aTeIbHOE JIMIIEH3UPOBAHHUE JIF000M 1eATENbHOCTH, CBSI3aHHON CO
CIacaHuWEeM Ha MOpe.

BeiBoabl. TakuMm oOpa3om, NmpuHUMas BO BHMMAHHUE COOTBETCTBYIOUIME MOJIOKEHMUS
KonBenunu OOH mo mMopckomy mnpaBy 1982 ropna, siBisisicb cTOpoHHMIIEH MexaTyHapoIHOM
KOHBEHIIMM IO MOWCKY M cnacaHuio Ha mope 1979 roma m KoHBeHIMM O MeEXIyHApOIHOM
rpakaanckor aBuanuu 1944 rona, umenyemoi «Yukarckasi KOHBEHIU», OTMedast PyKoBOACTBO
[0 MEXIYHapoJHOMY aBHAllMIOHHOMY M MOPCKOMY IIOMCKY U CIAacaHHiO, HMEHYeMOoe
«PykoBoactBo MAMIIC», yTBep)KJIeHO CO3/aHHE€ LENEeBOM TpyHNbl JUid OpraHu3aluud U
3aBepLICHUS NIEPErOBOPOB M0 MEKIYHAPOJIHOMY COTPYAHMUYECTBY IpPH MPOBEAECHUU OIeparuil
10 NIOMCKY U CIIACAaHUIO, a TAKXKE Ba)KHOE 3HAUEHHE MPEAOCTaBICHUS ObICTPOM MOMOIIY JIOASM,
TeprsiuuM OeACTBHE,Ipu3HaBast 00JIbLIOE 3HAYEHUE COTPYTHUYECTBA MEXKIY rOCyAapCcTBaMU B
MIPOBEJICHUM  IOMCKOBO-CIIAcaTEIbHBIX  OMepaluii, MOoJYepKuBas IOJE3HOCTb OOMeHa
uHpopmaneld U ONmbITOM B 00JACTH IOMCKA M CIIaCaHUs, a TAKXKe MPOBEJIECHUS COBMECTHOU
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IOATrOTOBKHU H yLIeHl/If/'I Ha MOpEC C COCCAHMMHU rocyaapCrBaMu J0JKHA CKOOPAWMHHUPOBATHL CBOH
HaMCPCHUA B 001aCTH ITOMCKA M CITaCaHUs IIpU CO3JaHNU CBOUX HAIIMOHAJIBHBIX ITPOCKTOB.
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CKUIIAZJHOCTI KPIIIVIEHHA TA TPAHCIIOPTYBAHHA
I'EHEPAJIBHUX BAHTAXIB MOPCBKUM TPAHCIIOPTOM

3aseproxa M. M., Kypnasin A. A., llinak €. O., Momosiniu /. b.
Xepconcvka oepicagna mopcoka akaoemis
Hayxosuii kepienux — Jlumoguenko B. I., cmapwuii eukiaday XepcoHcbKoi 0epaicasHoi MOpcbKoi
akademii

Beryn. OgHum 3 HafOUTbII €KOHOMIYHO BUTAHMX CIIOCOOIB TPAHCIIOPTYBAHHS BAHTAXIB
€ TIEPEBE3CHHS BAaHTaXIB MOPCHKUM TPAaHCIIOPTOM. TOMy BeNHMKI KOMMaHIi HEPIAKO BIIAAIOTh
mepeBary IIbOMY BHJIY TEpEeBE3€Hb, OCOOIMBO, KOJIM BHUHHMKAE HEOOXIIHICTh JOCTaBKH
BEJIMKOTa0apUTHUX Ta BEJIMKOBArOBMX BaHTAXIB HA JAJICK1 BIACTaHI.

OcHoBHa yacTHHA. Y JaHli cuTyalli Taka IOCIyra, sK NepeBe3eHHS HErabapuTHUX
BaHTa)XIB MOPCHKUM TPAHCIIOPTOM € €AMHHUM CIIOCOOOM JOCTaBKH Ha IHIINM KOHTHHEHT abo B
iHIy kpaiHy. OCKUIBKM CydacHl CyJIy MalTh BEJIMKY BaHTaXOIIJHOMHICTh, iX IIMpPOKE
BAaHTAXHHUK TPOCTIp 0e3 0COOMMBHX MpOOJieM J03BOJISIE BUKOHYBATH MOPCHKI IMEpPEBE3CHHS
HeraOapUTHHUX BaHTaX1B. MDKHApOH1 IEpPEBE3EHHS BAaHTAKIB MOPCHKUM TPAHCIOPTOM € OUIbII
HAJIMHUMM, HDK I1HIII BUJIM TE€PEBE3E€Hb, TaK SK BOHHU 3BOJATH A0 MIHIMyMY HMOBIPHICTH
HEIIACHUX BHUIIAAKIB a00 MOIIKOMKEHHS BaHTAXIB.

MopeMm MokHaA 0€3 0COOIMBHUX BHUTpAT IEPEBO3UTH Ba)KKE OOJIAJHAHHS 1 MOTO BY3IIH,
arperaty, sIKI HE MO’KHa po3i10paTH 1 IMepeBe3TH OKPEeMOo, LIl (pparMeHTH HEeMOIUIBHUX
IHKEHEPHUX Ccropyld. MopeM MepeBO3SIThCSA BEIMKI SXTH, BUIIKUA I TJIMOMHHOTO OypiHHA,
MIAMOMHI KpaHH, crieniaibHa Oy/1iBesbHa BeIMKOTadapuTHaA TEXHIKA.

Jlist mepeBe3eHHsT HerabapuTHUX BaHTAXIB MOpPEM HE MOTPIOHI CHeliagbHI MEXaHI3MU
TPAHCIOPTHI, HE TOTPIOHO PO3POOIATH MapUIPYT, BPaXOBYBAaTH TYHEIN1 1 MOCTH, 1 SIKICTh I0POTH.
OkpeMmi cyaHa OCHAIEHI KPUTOJIAMHUMH TiACHITIOBaYaMHU HOCOBOT1 YACTHUHHU 1 3/1aTHI MOJ0JIaTH
HaBiTh [liBHIUHMI JIbogoBUTHIA OKeaH [1].

Bin xapakrepucTuk BaHTaxXy 0araTo B 4OMY 3aJIeKUTh CHOCIO MOTO TpaHCHOPTYyBaHHS.
HABaHTAXCHHS, KPIIUIEHHSI, 0()OPMIICHHSI.

Brnacuuk  BaHTaxy (BaHTaXOBIANMPAaBHUK) TIOBUHEH 3a0€3MEYUTH  MIATOTOBKY
BEJIMKOTOHHAXHUI BaHTaX JI0 TPAHCIOPTYBAHHS BIANOBIAHO O BUMOI CTaHJApTIB HAa BaHTaX, a
TaKO0X PO3poOKY MPOEKTY MOPCHKOTO NIEPEBE3CHHS, 3aBE3CHHSI BAHTAXY B MOPT 3A1MCHIOETHCA 3a
3ro/1010 BaHTAXXOB1JIIIPaBHUKA 1 IOPTY,

[Ipyn HamXxOomKEHHI B MOPT BETUKOTOHHAXKHUN BAaHTAX MOBUHEH OYyTH PO3MIIICHHWN Ha
TPaHCIIOPTHOMY 3aco0i Tak, mo0 MOKHaA OyJ0 IMOJaTH CTPOMH 0 MICIb CTPOIMYBaHHS, a0o
3aBECTH iX MIJ] BaHTAaX. BEIMKOTOHHAKHMM BaHTaX MPHUIMAIOTh 10 NEPEBE3EHHS 3a Macolo
KOYXHOTO MICIIsl, OTOJIOIIEHOT BaHTaXXOB1AIpaBHUKOM. Ha KOXHOMY BaHTaXXHOMY MICI[1 TOBUHHI1
OyTH TpOMapKOBaHI MICIIS KPIIJIEHHS CTPOII, IIEHTP MacH, Maca 1 rabapuTH1 po3MipH.

Banrtaxi 31 cxiagHoro (OpMOIO OINOPHOI TOBEpPXHI1 IOBUHHI Mpea sIBISATHCS 10
MEPEeBE3CHHS pPa30M 13 CIEMiaTbHUMH ITJCTaBKaMH, TyMOaMH, KHJIBOJIOKaX a0o0 IHITHMH
MPUCTPOSIMU, HEOOXITHUMH JUISI CTAJIOT0 PO3MILIEHHS BaHTaXXy Ha CKJIaJl opTy 1 Ha cyaHi. [lpu
HEOOX1IHOCTI, KOHCTPYKLIS TaKUX IPUCTPOIB IMOBHHHA BHUKJIIOYATH BIUIMB aMOPTHU3ATOPIB
BAaHTaXy IIPU XUTABUILI Cy/HA.

ko 3a MPOEKTOM TEepeBE3CHHS sl 3a0€3IMEeUEHHsI CXOPOHHOCTI BAaHTAXY 1 O€3MeKu
BUKOHAHHS NEPEBAHTAXYBAJIbHUX POOIT MOTPIOHE 3aCTOCYBaHHS CIELIAIbHUX paM, TpaBepc,
CTPOINB, TAaKEJIAKHUX CKOO 1 T.M., BOHM TIOBMHHI OYyTH TIOCTaBlieHI B TOPT
BAHTAXKOBIIMIPABHUKOM Pa30M 3 BAHTAXKEM 3 JIOJATKOM CXEMH CTPOIYBaHHS Ta 1HGOpPMAIIIEIO
PO 0COOIMBI YMOBHU MEPEeBaHTAKEHHS BaHTaXY. OIHOYACHO 31 CIICIIATBHUMU MIPUCTPOSIMH IS
NepEeBaHTAKEHHS MOBUHHI OyTM MOJaHI BIANOBIAHI cepTudikaTh 1 akTu BuUnpoOyBaHb. [lpu
HEOOX1THOCTI BaHTa)KO3aXBAaTHE MPUCTPIl TOBUHEH MOAaBaTUCS B 3i0paHOMY BHUTIIsAII [2].

[IpuiioM KpyNMHOTOHH&)KHUK BaHTaX /O TMEPEBE3CHHS 3AIMCHIOEThCA TUIBKU TICIs
MOJaHHSI BJIACHMKOM BaHTaXy 3aBYacHO (200 OJHOYACHO 3 BaHTaXXEM) 1 3a HOTO paxyHOK
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HEOOXIIHUX JONOMDKHUX MaTepiajliB 1 NPUCTOCYBaHb MJIsi CKJIAaJyBaHHS, MEpEBAHTaXECHHS,
KpIIJICHHS 1 MepEBE3EHHS BaHTAXKY MO0 HOpMaM, Iiepe10aueHUM MTPOCKTOM TEPEBE3CHHS.

Bci mpucrtocyBaHHS A NEepeBaHTaXKEHHS, KPIIUICHHS, CKJIAQJyBaHHS, IE€PEBE3CHHS
MOBUHHI OyTH TpoMapKoBaHl 1 OOyMOBJIEHI B CYNPOBIIHMX JOKYMEHTAaX, a TaKOX MaTH
ceptu(ikaTH, akTu BUNIPOOYBAHb TEXHOJIOTTYHOIO OCHAIIEHHS.

BantaxxoBianmpaBHHUK HeEce MarepialbHy  BIANOBIJAIBHICTE 3a BCl  HACHIJIKH
HECBOEYACHOT0 a00 HEMOBHOTO HaJaHHS BaHTA)K03aXOIUIIOBAJBHUX MPHUCTPOIB 1 MPUCTOCYBaHb,
JOTIOMDKHHMX MaTepiaiiB, a TAKOXK CYMPOBITHOT TOKYMEHTAIII].

[lepeBi3nuk Ha miacrasi «lHbopmauii mpo BaHTax» miAOUpae BIANOBITHE CYAHO 1
3aBYaCHO 1H(GOPMYE MPO II€ BJIACHHKA BaHTaXy, MPOCKTHY OpraHizamio 1 po3pobise abo
MOTO/KY€ TEXHIUHE 3aBJAaHHS HA MIATOTOBKY MPOEKTY MOPCHKOTO NEPEBE3CHHS, PO3risiac i
MOTO/IKY€E TOTOBUI IIPOEKT NEPEBE3CHHSL.

[lepen mpuitoMOM BaHTaXy J10 IIEPEBE3EHHS BCl CUCTEMH, 10 IPOXOATh YEPE3 BaHTAXKHI
MIPUMIIIIECHHS CYJHA, TOBUHHI OyTH TIepeBIpeHi B POOOTI, BC1 OTBOPH B Marydax, JOCTYII 10 SIKUX
ITICJISI HABAHTAXKEHHS BEJIMKOTOHHAXHUM BaHTax Oy/ie HEMOXKIIMBUM, 3aKPUTI.

TpyOompoBOIM, BEHTHIISITOPH, TIOBITPSIHI TPYOH Ha MaiayOl 1 B BAaHTAXHUX MTPUMIIICHHSIX
CyllHa, JI¢ TUTAaHY€ThCS PO3MIIICHHS BEJIMKOTOHHAKHUM BAaHTaX, MOBHHHI OyTH 3axWIICHI BiJ
MOKJTMUBOTO iX ITONIKOHKEHHS MPH YKIIaTaHH1 BaHTaxy [3].

CucremMu BUpPIBHIOBAHHS KpEHY 1 JOU(EpEeHTy B IMpolecl MPOBEAECHHS BaHTaXHUX
omeparliid (J1ie BOHU €), a TAKOX JIFOKOB1 3aKPUTTS, TOBUHHI OyTH MPUBE/ICH] B CIIPaBHUM CTaH.

CynHOBI1 KpaHU 1 CTPUIH, SIKI OEpyTh y MepeBaHTaXKYyBaJIbHUX ONEpaLisfiX, IOBUHHI OyTH
MIPUBEJICH1 B CTaH, 11O JI03BOJIsI€ 3a0€3MeUnTH 0€3 MepenIko/] BUPOOHUIITBO BAHTAKHUX OTIepallii
B po6ouiit 30H1. CyqHOBI CTPUIM YKIAAAIOTHCS 1 3aKPIIUTIOIOTHCS HA 3HOBY OOJaHAHUX MICIISIX
IiJ] Yac MEepeBE3CHHsI BEIMKOTOHHAXXHUN BaHTaX, IrabapUTH SIKUX HE J03BOJISIIOTH BCTAHOBUTU
CTPUIH a IITaTHE TIOJIOKEHHSI.

[Ipu BuUKOpUCTaHHI [UIsi HaBAHTAXXEHHS BEJIMKOTOHHAXHUM BaHTaX CYJHOBHUX
BAHTAXOMIJHOMHMX 3aco0IB, OCTaHHI MOBMHHI OyTM 3aBYacHO MepeBipeHl 1 mepedyBaTu B
MMOBHII TOTOBHOCTI 10 poO0oTH. BaHTaXKOMmiHOMHI MPUCTPOT, TaKu, CKOOH, OJIOKH Ta 1HIII ACTaTl,
NpPU3HAYEH]1 Ui T[EPEeBAaHTAXEHHS 1 KpIJIEHHS BEJIMKOTOHHAXHUM BaHTaX, IOBUHHI
BiamoBimatu BuMmoram  «lIpaBmi  TexXHIUHOI  eKCIUTyaTallii  IIHOMHO-TPAHCIOPTHOTO
YCTaTKYBaHHS MOPCBKUX 1OpPTiB», «lIpaBun Perictpy» 1 MaTH BIANOBIIHI HAcmopTH 1
cepTudikaTu.

Micust yCTaHOBKM BEITMKOTOHHQXHUW BaHTaX IMOBUHHI OyTH o0JaagHaHl BciMa
MPUCTPOSIMU JUTsl KPIIJIEHb BaHTaXYy, Iepe10aueHMH IPOEKTOM IIEPEBE3EHHS.

['oTOBHICTH Cy/lHA 10 HABAHTA)KEHHS BEJIMKOTOHHAKHUN BaHTaXX MEPEBIPAETHCS MOPTOM
1 IEPEBI3HUKOM 3 CKJIQJIaHHSIM aKTy PO TOTOBHICTb.

KpinnenHns BeTMKOTOHHaXHUW BAaHTaXK TMOBHUHHO 3AIMCHIOBATHCS Yy BIAMOBIAHOCTI JI0
BuMor «lIIpaBuin Perictpy» 13 ypaxyBaHHAM HacCTyNmHHUX (PaKTOPIB:

— TPUBAJOCTI pelicy; reorpaiuHoOro pailoHy IJIaBaHHS;, OYIKYBAHOTO CTaHy MOpS;
PO3MIpiB, TUITY 1 XapaKTEPUCTHUK CYyJIHA;

— CTAaTUYHUX 1 JMHAMIYHMX CHJ, OYIKYBAHUX I 4ac pelcy; TUIY 1 YIaKOBKU
BaHTaXXHUX MICID,

— IUIAHOBAHOTO MOPSAKY PO3MILICHHS BAHTAXHHUX MICLlb; MacH 1 rabapuTHUX PO3MIpiB
BaHTaXXHUX MICID,

—  3aCTOCOBAHUX PO3PaXyHKOBHUX METOJIMK 1 3aKJIaJCHUX B HUX OOMEKCHB 1 YMOB.

CxemMu pO3MIIIEHHS Ta IHIII PO3MIPU CTalllOHApHUX 1 3HIMHUX 3ac00IB KpIIMJIEHHS
BEJIMKOTOHHAXXHUI BaHTaX MOBUHHI BUOMpPATUCS 3 BUKOPUCTAHHSIM OJIHIET 3 PEKOMEHI0OBAHUX
PO3paxyHKOBHUX METOUK [3].

B skocti 3aco0iB KpiryieHHS BEIMKOTOHHAXKHUM BaHTaXX 3aCTOCOBYIOTHCS THYUKI,
HaMIBTBEP/1 1 KOPCTKI BUPOOU K MPOMUCIOBOTO BUPOOHHUITBA [4]., TaK 1 BATOTOBJIEHI 3T1JIHO 3
IIPOEKTOM MOPCHKOTO IIEpeBE3€HHS (YIOpH, KHULI, PO3KOCH, IEpEB’siH1 OpyCcH, KIIMHU Ta 1H.).
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JlomyckaeTbCcsl BUKOPUCTAHHS IHIIMX KPIMUIbHUX BUPOOIB MPU HASBHOCTI BIIMOBITHHUX
akTiB BUIpoOyBaHb 1 ceptudikariB. [Ipu KpiruieHHI BaHTaXIB 32 JOIOMOTOIO YIIOPIB, PO3KOCIB,
KHUI[b Ta IHIIUX HE3HIMHUX EJIEMEHTIB X HEOOXiHO BCTAHOBIIOBATH B IUIOMIMHI pedep
KOPCTKOCTI HA0OPY KOPIyCY CyIHA.

KoHCTpyKTHBHI €/leMEHTH CHUCTEeM KpiIJIeHb MOBHMHHI 3a0e3ledyBaTH 3amac MIHOCTI,
BianoBinHuit «[IpaBun nepeBe3eHHs BETUKOTOHHAXKHUX BAaHTAXIBY.

By3nu npuennanns HaiitoBu 10 BaHTaky 1 CyJqHa, a TaKOX iX eJIeMEHTU (ckoOw,
Tampenu, TPocH, 3aruckaui Ta 1H.) [loBuHHI OyTH piBHO MIIHUMH a0o0 TEPEBUIYBATH
PO3paxyHKOBI JIONMYCTUMI HaBaHTAXKEHHSI. HopMu MIIHOCTI 3HIMHUX 3ac00iB KpIMJICHHS
3a3BWYail HaBE/ICHI B JIOBIIKOBIH JIiTepaTypi.

JUis BU3HAUYEHHA HEOOXIHOCT1 YCTaHOBKHM KpiIJIEHb, BHUOOPY THUIYy 1 PO3paxyHKy
MIOHOCTI 1X €JE€MEHTIB BHU3HAYaIOThCSI CHIM 1 MOMEHTH, IO JIIOTh Ha BaHTaAX CHIH
BHU3HAYAIOTHCS MMIJICYMOBYBaHHSIM HaBaHTa)K€Hb, BU3HAUEHUX BIIMOBIAHO JO CTaHAAPTH30BaHOL
MeTouKor0. [limcymMoByBaHHSI MPOBOIUTHCSA 32 HAWHECTPHUSATIMBIIMINX CHIBBIIHOMICHHSIX MDK
cki1aoBUMU. ToMy po3paxoBaHi 3HAUEHHSI JIIOYUX 3yCUJIb € HOPMAaTUBHUMHU. JlJis pO3paxyHKyY
MIITHOCTI €JIEMEHTIB KpIIJICHHS BaHTa)XIB BOHM BH3HAYCHI 13 3amacoM. [[uM MOsSCHIOETHCS
BITHOCHO HU3bKE 3HAUEHHS KOe(II[IEHTA 3aracy MII[HOCTI €JI€MEHTIB KPIILJICHHS,

KoncTpykiiis KpimuieHHST BaHTaXIB TMOBHHHA, MO MOMJIMBOCTI, MICTUTH MIHIMAJIbHY
KUIBKICTh €JIEMEHTIB, 100 3BECTH 10 MIHIMyMY HEPIBHOMIPHICTh PO3MOALTY HABAHTAKEHHS MDK
HUMU.

[Io MOXJIMBOCTI, CIIiJI pPO3AUIMTH €JE€MEHTH KpIIUJICHHs, MpU3HAueH1 NS 3anoOiraHHs
3CYBY BaHTaXy, 1 €JIEMEHTH, IO MEPelIKOKaloTh Horo mepekugaHHs. llpu npomy motpiOHO
MparHyTy 0 CTATUYHO BU3HAYEHUM KOHCTPYKIIINA KPIMJICHHS BAaHTaXIB.

3 METOI0 3MEHIIEHHS MIITHUX PO3MIPIB €JIEMEHTIB KPITUICHHS CJIiJT BYKUBATU 3aXOJIIB IS
30UTBILIEHHS CUJI TEPTSI MDK BaHTa)KEM 1 OTIOPHOI MOBEPXHI, a €JIEMEHTHU KPIIJICHHS, TPU3HAYEH1
JUIsi  3armoOiraHHsl TMEpPeKUJaHHS BaHTAXY, CJiJ PO3TAlIOBYBaTH SKOMOTa Jajil Bij
nependavyyBaHUX OCell MepeKuIaHHS BaHTaXKY.

Bci enemeHTH KpiljieHHS BaHTa)XXy MOBUHHI OyTH HAJIAHO 3’€JHAaHI 3 KOHCTPYKLIIMH
KOPILYCY, MILIHICTh 1 KOPCTKICTb SIKUX TOBUHH1 OyTH MEepeBIpeH1 po3paxyHKoM [5].

Kpinnenns cranmapTU30BaHMX 1 HAMIBCTAHJAPTHU30BAHMX BAHTAXKIB — KOHTEHHEPIB,
PYXOMHUM TEXHIKH, WPHYCIIB, TPEHIepiB, BEIUKOTa0ApUTHUX 1 BAXKKUWX BaHTAXIB Ha
CHeliajli30BaHUi HUX Cy/ax, MPU3HAYEHUX JUIS IEPEBE3ECHHS 3a3HAUE€HUX KaTeropiil BAHTaxIB 1
MarOTh IITATHI IPUCTPOI IS X KPIIJICHHS, MPOBOJAUTHCS HA MIICTaBl HACTAHOBH IO KPIIJICHHIO
BAHTAXIB 1 Cy/IHOBHI €KCIUTyaTalliiHOT TOKYMEHTAIIIl , CXBAJICHUX Yy BCTAHOBJICHOMY OPSIIKY.
VY pa3i sSkmo B CyaHOBIA JOKyMEHTallli BiICYTHI HEOOXimH1 JaHil, KPIJIEHHS BaHTaXy
3/IIACHIOETHCS BIANOBIAHO IO BUMOT iH(pOpMaIii PO BaHTaK 1 HOPMAaTUBHUX TEXHIYHUX aKTIB, a
TaKOX METOJMYHUX JOKYMEHTIB 3 O€3MeKHM MOPCHKOTO IEPEBE3CHHS KOHKPETHUX BaHTaXIB,
CXBAJICHUX Y BCTAHOBJICHOMY MOPSIKY.

VY cnocobax ykimamaHHs 1 KPIJICHHS HECTaHJAPTHU30BAHMX CTPYKTYPOYTBOPIOIOUHUX
BAaHTaXIB, 10 MPUBOAATHCS B MOBYAHHI 10 KPINJIEHHIO BaHTaXIB 1 B 1H(OpMallii Mpo BaHTaX,
HEOoOXITHO BpaxoByBaTH (opMy, pO3MIPH 1 MINHICT, BaHTAKHUX Miclb. LlI TTOKa3HUKH
HEOOXI1ZIHO BUKOPHCTOBYBATH Ui CTBOPEHHA CTIMKOi CTPYKTypH IuTabens, 34aTHOL
BUTPUMYBATHU, HE PYWHYIOUWCh, CTaTU4YHI 1 JUHAMIYHI HABAaHTAXKCHHS, OYIKYBaHI B TpoOIleCi
MaiiOyTHHOT MOPCHKOT IIEPEBE3CHHS.

VY BaHTaXHUX NTPUMIMICHHIX HE3pY4YHOH (opMu s 3abe3neueHHs UIUTBHOCTI 1
CTiMKOCT1 1ITadessl MOBUHHI BJIAIITOBYBAaTHCS MILIHI BUTOPOAKH, KIITUHU Ta 1HIII KOHCTPYKIII.
SAx Marepianu A1 KOHCTPYKIIA MOXKYTh CIIY)KUTH JIEpEB’sIH1 IOIIKU, OpYCH, KJIUHU 1 T. TI.

[Ipn BiacyTHOCTI Ha CyIOHI YMOB JUIsl PO3MIIIEHHS 1 KpIIUIEHHS BaHTaXy, LIO
3a0€3mevy0Th MOr0 HE3MIHIOBAHOCTI B pEWCi (mocTaTHA KUIBKICTh MaTepiaiiB 1 3aco0iB
KPIIUIEHHS 1 1H.), KaliTaH BIIpaBl BIIMOBUTHUCS BiJl IPUIMaHHS BaHTAXy J10 epeBe3eHHs [3].

3acTocoByBaHa cCHCTE€Ma KpIIUIEHHS HE TIOBHMHHA 3aBlaBaTH BaHTaXy OyAb-IKHX
yIIKOJKeHb. HallToBM He NMOBHHHI CTOCYBAaTHCS KOJICHUX IIMH a00 OyAb-KMX IHIIMX JIETKO
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MOMIKO/UKYIOTECS  MICIIb BAaHTaXy. IpU HeOOXIAHOCTI TopkamHs HaiitoBn 3a ymoBamu
KPIIUIEHHS TOCTPUX BUCTYNAIOTh YaCTUH BaHTaXy ab0 MICIpb, SIKI MOKYTh OyTH MHOILIKOJDKEHI
HUMH, CJIii BCTAHOBJIIOBATH JiepeB’siH1 a00 1HILI MPOKIAJIKH.

Kanitany cnig 3BepHyTH OCOOJMBY yBary Ha TUIaHYBaHHS MPOBEACHHS YKJIQJaHHS 1
KPIIUIEHHS BaHTaXYy JUIs 3a100iraHHs Horo 3MilleHHs, NepeKuAaHHs, 1110 31M 510, Aedopmarii 1
T.IL

BucnoBku. OcHOBHA CKJIQIHICTh MPU MEPEBE3CHHI HECTAHIAPTHUX 1 BEJIMKOTaOApUTHUX
BaHTAXIB € IHAWUBIIYAJILHAM ITIIXIT A0 PO3MIMICHHS 1 KPIIUICHHS BaHTaXYy. SIK mpaBuiIo, I 9ac
MEpPEeBE3EHHSI HAJBAXKUX 1 HerabapUTHUX BaHTAXKIB, HEMOXJIMBO 3aCTOCYBATH THUIIOBI CXEMU
PO3MIIIIEHHS 1 3aKpIIJIEHHS BaHTaxy. [Ipu 11bOMy BUHHMKA€ HEOOXIIHICTH JUISI KOXKHOTO percy
pPO3paxoByBaTH IOJIOXKEHHS BaHTaXy, NEPEBIPATHU OCTIMHICTh CyJqHA, MPOEKTYBaTH KPIMMIbHI
MPUCTOCYBaHHS 1 cmocoOu (ikcamii. KpiMm TOro, TpamuiiiiHi CXeMd HaBaHTaXEHHS —
BUBAHTAXEHHS TaKOK HEMPUUHATHI B JAHOMY BUIAJIKY.
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CPABHUTEJILHBIN AHAJIN3 CUCTEM
IHO3NIINOHUPOBAHUSA HA MOPCKOM TPAHCIIOPTE

3axkymckuii A. C.
Xepconckasn zocyoapcmeeHnas MopcKas aKkaoemust
Hayunwiii pyxosooumenv — Kpyenwiti /. I'., 0.m.n. doyenm Xepconckou 20cy0apcmeeHHou
MopcKoU akademuu

BBenenne. B coBpeMeHHOM MHpe MOPCKUE TPY30NIEPEBO3KU 3aHUMAIOT OJIHY U3 IJIaBHBIX
poJieit B MUpoBOii s3koHOMHUKE. C pa3zpacTaroiuMcsl KOJIMYECTBOM CYJI0B U MX JIOPOrOBU3HOM, a
TaK)K€ MHOTUMHU JIPYTUMHU (pakTOpamMu MOBBILIAETCA U NOTPEOHOCTh B YIIy4LIEHUU 0€301aCHOCTH
MOpEIJIaBaHUSI — [OBBILIEHUM TOYHOCTU OIPEJCIICEHNUS MECTOIOJIOKEHUS CyIAHa M €ro
[TOCTOSIHHOTO HAOIIO/ICHUS.

[loctenenHo ¢ pa3BUTHEM MOPCKOW TOPrOBIM TMOSABISJIMCH BCE HOBBIE H
YCOBEPUICHCTBOBAHHBIE METOJIbl ONPEAEICHUS MECTOIOJIOKEHUS CYAHA. DTH METOJbl MOYHO
pa3nenuTh Ha JIB€ KaTerOpUU: HE BJIEKTPOHHBIE U 3JeKTpOHHbIE. CerogHss MOKHO BBIICIUTH
CJIEYIOIIHE HE 3JIEKTPOHHbBIE METObI:

1. Cuucnenue nyru, Dead reckoning (DR) — onpenenenre HOBOro moJjioKEHUsI Cy/HA
IyTEM CYHUCIICHUS IYTH C WU3BECTHBIMU HAYAJIbHBIMU KOOpAMHATAMM M 3HAYEHMSIMH Kypca U
CKOpPOCTH CY/IHA.

2. llpubpexnas HaBuranus, Coastal navigation — HaBuranusi B npuOpeKHbIX pailoHax ¢
YacThIM OIpPEAETICHUEM IMO3UIUU OTHOCHUTEIBHO Treorpaduyeckux | TruaporpapuyecKux
00BEKTOB.

3. Actponasuranus, Celestial navigation - HCTI0JIb30BaHHE YIIOBBIX U3MEPEHUM MEXKIY
HeOECHBIMU TeJIaMU U BUAMMBIM TOPU30HTOM, YTOOBI HATH CBOE MOJIOKEHUE.

A TaK e 3JEeKTPOHHbIE METO/IbI:

1. PanuonaBuraums, Radio navigation — HCHOJb30BaHHE PAJAMOBOJIH Ha IPHUHIIMIIE
PaMOTICIICHTaTOPOB WJIM TUIIEPOOTNYECKUX cucTeM TakuX Kak «Deccay, «Loran-Cy, «Omegay,
«Yauka» 11 ONpenesIeHNs TI0JIOKEHUS CyIHa.

2. Papapnas naBurauums, Radar navigation — ucnosab30BaHue pagapoB JUIsl ONPEIEICHUS
OUCTAaHLIMA M OOpaTHBIX IIEJIEHTOB OT OOBEKTOB, KOTOPHIE HW3BECTHBI JJI OIpPEICIICHUS
MIOJIOXKEHHUS CyJIHA.

3. CnyrHukoBas HaBurauus, Satellite navigation — HcCroOnb30BaHHE OKOJIO3EMHBIX
CIIyTHUKOB, KOTOpbIE 00€CIIEYMBAIOT aBTOHOMHOE I'€0-IIPOCTPAHCTBEHHOE MMO3UIIUOHUPOBAHHE.

W3 nepedncieHHbIX METOJIOB U CUCTEM, HAa CETOTHSIIIHNUN eHb, CIIyTHUKOBAsl HaBUT Al
SBJIIETCA CaMOM TOYHOW CHUCTEMOM MO3ULIMOHUPOBAHUSA. A Jpyrue MeTOIbl M CHCTEMBbI
MO3ULIMOHUPOBAHUS yCTapelu U OOBIYHO HCIOJIb3YIOTCS TOJBKO B KAa4€CTBE PE3EPBHBIX HIIU
IIPOBEPOUYHBIX a MOPON M BOBCE UTHOPHUPYIOTCA CYAOBOIUTENSIMU. Takoe aoBepue Tpedyer
IPaHUYHBIX 3HAHUM O CIYTHUKOBBIX cucTeMaxX. B naHHOU crartbe OyAeT NMpOMBE3E/NEH aHalu3
CIyTHUKOBBIX CUTEM MO3ULIMOHUPOBAHUSI.

OcHoBHasi 4YacTb. CHCTEMBl CIYTHUKOBOI'O TIO3UIIMOHUPOBAHUSI - COBPEMEHHBIE
CpeICTBa KOOPAMHATHO-BPEMEHHOIO oOecrneueHusi pa3HooOpasHbIX paboT. OCHOBHBIM HX
JOCTOMHCTBOM  SIBJISIETCA  IJI00QJIbHOCTh, OIEPATUBHOCTh, BCENOTOJHOCTb, OINTUMAJIbHAS
TOYHOCTh 3 dexTuBHOCTb. [l M3MepeHuidd, B OTJIMYME OT TPAJAULHMOHHBIX IEOJIE3UYECKUX
METO/I0B, HE HYXKHa BUJIUMOCTb MEX/Y OIpEAeIsieMbIMU MMyHKTaMH. B CIIyTHUKOBBIX cUCTeMax
BBIJICIISIIOT TPU IVIABHBIX CErMEHTA:

1) «Ynpasnenusi» Hazemuoro xontpons ynpasienus (HKY);

2) «Kocmuueckuit» Co3Be3ausi CHyTHUKOB (KOCMHUYECKUX amnmapatos - KA);

3) «llotpebuteneit» AnmnapaTtypsl nojb3oBateneit (All).

Ha mpumepe GPS cuctemsl - cerment (HKY) cocrout u3 cranuuii ciexenus 3a (KA),
CI1y>kObl TOYHOT'O BPEMEHHU, IIaBHOW CTaHIIMM C BBIYUCIUTENIbHBIM LIGHTPOM CTAaHLUI 3arpy3Ku
naHHbIX Ha 60pT KA. Cnyt: Huku GPS mpoxonaTt HaJi KOHTPOJIbHBIMU TYHKTAMU JIBAX/IbI CYTKU.
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CoOpannass wuHpopMamuss 00 opbOutax o0pabdaThiBaeTCsA, MPOTHOZUPYIOTCS KOOPIUHATHI
CIYTHUKOB (3(eMepuiabl). DTU Apyrue JaHHblE Ha3e€MHBIX CTaHIUI 3arpyxaroTcsi Ha OopT
kaxgoro KA [1, c. 9].

Cerment KA cocrout u3 24 OCHOBHBIX U 7 PE3EpBHBIX CIIyTHUKOB Pa3MEIICHHbIX Ha
cpenHeil 3eMHOM opbute Ha BbicoTe mpubmuzurenabHo 20200 xm. Kaxapii cnyTHuk ormbaer

3emmto aBaxabpl B jaeHb. CermeHT (AIl) — COCTOMT W3 MHOXKECTBA TOJB30BATEIIbCKUX
MIPUEMHHKOB BO BCEX cpepax MpUMEHECHHUS.
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Pucynox 1 — Tpu rinaBHbIX cerMeHTa CIyTHUKOBOUW CUCTEMbI HABUTALIUH.

CymHocTs MecToomnpesneneHus. B cuctemax crmyTHHKOBOro mno3unuoHupoBaHus KA
BBITIOJIHSAIOT POJIb ONOPHBIX MyHKTOB. Ha Kaxaplii MOMEHT U3MEPEHUH UX KOOPIAMHATHI JIOJIKHBI
ObITh U3BeCTHB. KoopauHaThl 0O0OBEKTa HAXOAAT CIOCOOOM 3aceyeKk IO H3MEPEHUs M IIpU
MOMOIIM anmapatypbl Ha CHOYTHUKAaX W Ha 3emie. M3MepeHHble MapameTphl OINPEAesIoT
MIOBEPXHOCTU IOJIOKEHUSI, B TOUKHM IIEPECEUEHUs] KOTOPBIX JIEKUT HCKOMBIA 00bekT. g
OIpE/IeIEHUs] MecTa JIOCTaTOYHO 3HATh MECTOIOJIOKEHHUE M PACCTOSHUE N0 3-X CIIyTHHUKOB,
OJIHAKO JUIsl UCKJIFOUYEHHUS OLUIMOKHM 4acOB reHepaTopa, KOTOPOe BIMSIET HA TOYHOCTh U3MEPEHUN

pa3HUIBI BO BPEMEHHU, HEOOXOIUMO TaK)Ke 3HATh MECTOIOJIOKCHHWE W PAcCTOSHUE 10 4-T0
cnyrauka [1, c. 10].

3MepeHHas
AanbHoCcTL

— Vxop 4acos
npuemHunka b

=

s SR

CACIICHHUA I10 4-M U3BECTHBLIM CITyTHUKaM.

e

Pucynoxk 2 — Cymﬁéf£> MecTO omp

Ha naHHBII MOMEHT JEWCTBYIOT TOJBKO IBE TJOOAIbHBIC CITYTHUKOBBIE CHCTEMBI
nosunmonnpoBanust (GNSS — Global Navigation Satellite System) 2-ro moxonenusi: Global
Positioning System (GPS) -USA, ['noGanpHas HaBUralMOHHAs CIIyTHUKOBas CHCTEMa
(I'JTIOHACC) — Poccuiickas ®enepanus. A Tak XK€ UYEThIpEe PErHOHAIBHBIX CITYTHHUKOBBIX
cuctembl: BeiDou Navigation Satellite System (BDS)- Kwuraii; Galileo Positioning System —
EBpomneiickuii coro3; Indian Regional Navigation Satellite System (IRNSS) — Unaus; Quasi-

Zenith Satellite System (QZSS) — Snonwus.. CpaBHUTEIbHBIA aHaIU3 MPUBEIECHHBIX CHCTEM
HaBeseM B Tabm. 1.
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Ta6muma 1 — CpaBHUTENBHBIN aHAIN3 CIYTHUKOBBIX CUCTEM MO3UITHOHUPOBAHMUSL.

Hazpanue GPS GLONASS | Galileo BDS IRNSS QZSS
CUCTEMBI
Brazenen CILIA Poccus EC Kuran Namna SInmoHus
TokphrTre I'moGanen | ['moGanbHOE | ['moGansHOE | ['MoGanbHOE | Pernon. Peruon.
oe c 2020 r. c 2020 r.
Bricora 20200 km. | 19 130 km. | 23222 km. | 21 150 km. | 36 000 xkm. | 32 000 kM.
OpOUTHI
Haxionenn | 55 rpan 64.8 +0.3 56 rpan. 55 rpan. - -
€ OpOUTHI rpa.
Tun opGuT Kpyrosas | Kpyrosas Kpyrosas Kpyrosas Kpyrosas ie;neo@a
[lepuon 114.58 114.16 14 4. 05 12 4. 38 23 4. 58 -
O6opota MUH. MUH. MUH. MUH. MUH.
O6opoTtoB | 2 00. 17/8 00. 17/10 o0. 17/9 06. + 1 00. -
B CYyTKH
24 B 24 B pabdote | 26 B padote | 15 B pabote | 7 B padote | 4 B paboTe
Cnyrauku | pabote 2 - Tect 30k2020r. | 30k 2020r. | 11 -menp | 7 - uenb
7 - pe3epB
1.57542 1.602 GHz | 1.164-1.215| 1.561098 1176.45 -
GHz (L1) | (SP) GHz GHz (B1) MHz(L5)
1.2276 1.246 GHz | (E5a/b) 1.589742 2492.028
Yacrora GHz (L2) | (SP) 1.260-1.300 | GHz (B1-2) | MHz (S)
GHz (E6) 1.20714
1.559-1.592 | GHz (B2)
GHz (E2- 1.26852
L1-E11) GHz (B3)
Texymuit B B Ha Ha B B
CTaTyc pabore pabore nopaboTke | gopaboTtke | paboTe pabore
Konuposka CDMA FDMA CDMA CDMA CDMA CDMA
Cucrema WGS-84 | I13- ETRF-00 CGCS - - WGS-84
oTcueTa 90/11390.2 2000
KOOpJIUHAT
15 m. - 45m.-74 |1 m.- 10 m. - 10 M. — 1M —
OOt M. oommit 0,01 | OO oOomui oOomui
TouHoCTb (6e3 M. 0,1 m. 0.1 m. - 0.1 m. —
ArymMmeHTa sammdpoBa | 3amudposa | 3amudpoB | 3amudpona
AN HHEBIN HHEBIN aHHBII HHEBIN

[IpuBenennas B Talm.

1 TOYHOCTH OIIPCACIICHUA KOOPAHMHAT OCHOBaHa Ha YYCTC

CPEIHEKBAAPATUYHON MOTPEIIHOCTH JUISl KaXKIOW CUCTEMbI, OJJTHAKO 0€3 CHCTEM ayryMEHTallUU.
AyrymeHTanus — 3TO METOJ YIY4YIlIEHUs MOoKa3aTesied HaBUTALIMOHHOW CHCTEMBI, TaKUX Kak
TOYHOCTh, JIOCTYIIHOCTh M HAJEXKHOCTb IMOCPEACTBOM HHTErpaliy BHEUIHEH HHpOpMalUH B
nporecc pacuera. [Ipumensemoe coxpamenue DGPS (pycc. AI'HCC - muddepennmanpabie
rJ100aNbHbIE CHYTHUKOBBIE CHCTEMBI). JlJIi TOBBILIEHHS TOYHOCTH MO3UIIMOHUPOBAHUS
HaBuranuonHoil ammaparypel ['HCC Ha 3eMHONM NOBEpPXHOCTM WJIH B  OKOJIO3EMHOM
MIPOCTPAHCTBE, CYTh OOJIBIIMHCTBA METOA0B aubdepeHInaTbHON KOPPEKIIUU 3aKIIF0YaeTCs B
ydyeTe HaBUTallMOHHON amnmapaTypoil pas3IM4yHOro pojJia IONpaBOK, IMOJy4aeMbIX U3
QIbTEPHATUBHBIX ~ MCTOYHMKOB. Tak Juis  TOProBO-MOPCKHMX  IIeJied  HCTOYHUKaMU
KoppekTupymomeid nHpopmauuu sBIsIoTcsT KOHTpoJibHO-Koppektupyomue (KKC) cranmuu,
OTOpPHbIE KOOPAMHATHI KOTOPBIX H3BECTHBI C BBICOKOM TOYHOCTHIO. Kak mpaBmiio MeToimbl
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mubdepennnanbHOl  KOppekiuu (3a  uckimouennemM PPP)  oGecneumBaroT mompaBKamu
OTpaHMYCHHYIO TeppuTopuio 3emin. KanHamamMmm pnoctaBKH JaHHBIX — AudepeHInaIbHON
KOPPEKIIUHA MOTYT OBITh Pa3JIMUYHBIMU, HO TpaauIiuoHHO 3T0 YKB, coTOoBast M CITyTHHUKOBASI CBSI3b
[ 4, 3].

BobiBoabl. AHanu3upys HaBEJICHHBIE CHUCTEMBI W YYUTHIBasg CKOPOCTh M MAcIITad
WHHOBAIIM B CIIyTHUKOBOM HABUTAIIUU, CTAHOBUTHCS OYEBUIHBIM, UYTO STH CHUCTEMBI SIBIISIOTCS
JOCTAaTOYHO TOYHBIMU ISl JTIIOOBIX HABUTAIIMOHHBIX 33J]1a4, YTO IMOTPEIIHOCTH OIpPEIACIICHHS
MOXET OBITh CHIDKEHA JI0 CAHTHMETPOB U 3Ta BO3MOXKHOCTH CYIIECTBYET yXK€ ceiluac I BCeX
Kenalmux ab0oOHEeHTOB. B  pacnopshkeHun cynoB ecTb 2 rjo0ajbHble CIIyTHUKOBBIE
HaBUTAIIMOHHBIC CHUCTEMBI, IMOKPBIBAIOIINE BECh 3€MHOM Iap, a B ckopoM Oymaymem (k 2020
rojy) oOemarT TMOSBUTHCS €IIe JBe TMOJ00HbIE CIYTHHKOBBIE CHCTEMBI. BzammHoe
WCIIOJb30BAHUE ATHUX CHCTEM J1a€T BO3MOXXHOCTh NMPUEMHHKY TOJIy4aTh CHUTHAI Cpa3dy ¢ 5 u
0oJjiee CIyTHUKOB, YTO B pa3bl MOBBIIIAET TOYHOCTh. B Toke Bpems MexayHapoaHas Mopckas
Opranuzanusi THUIIMUPYET U (GopcupyeT BHeApeHHe dieKkTpoHHOUW HaBuramuu (E-navigation).
DONeKTpOHHAs HaBHUTAIMs O3HAYaeT IMEPEeXO0Jl W MHTErPalMi0 BCEX TMOKa3aHWM C JIaTYUKOB U
MpuOOpOB B OJIMH HWHTEPAKTUBHBIA W YHUBEPCATbHBIH KOMIUIEKC. CaMbIM OCHOBHBIM
JTOCTIDKEHHEM, OOJIErdyuMBIINM paboTy cyaoBoautens, sBisercss 3BeHO ECDIS-GNSS. Takoe
COYETAaHHE TMO3BOJIECT BECTH HEMPEPHIBHBIN KOHTPOJb 32 MECTOIMOJIOKEHUEM CY/IHA B PEATbHOM
BpPEMEHHU Ha aJalTUPOBAHHOW HABUTAIIMOHHON e€-KapTe. A TO KOJMYECTBO CIYTHUKOB HX
paznuuue W TOKPHITHE HWMH 3€MJIM, JaeT IOHATh HaM, 4YTO B OJmKalmeM Oymaymem
MECTOTOJIOKEHUE CylHA B JIIOOOM TOUKe 3eMiiu OyleT OIpEeNeleHHO C TaKOM TOYHOCTHIO U
HaJIe)KHOCTBIO, YTO OCTABUT CYJOBOJAMUTEIIO TOJBKO BO3MOKHOCTh MMPOBEPKU ITUX OMPEICTICHHI.
Takoll BBIBOJ HABOJUT Ha MbICHIb, YTO B Ommkaiimiem Oynayiem, Korjna OyAeT JOCTHrHyTa
MOJIHAsT MHTETPaIrs XOJ0BOTO MOCTHKA, YIPaBICHHE CYAHOM OyAEeT BO3MOXKHO YIAJICHHO C
MMOMOIIIBI0 OJHOTO oOrepaTopa. B 3akitoueHne XodeTcss OTMETHUTh, YTO IS IEJ€H MOPCKUX
TPAHCIIOPTHBIX MEPEBO30K CIYTHUKOBBIE HABUTAIIMOHHBIE CHCTEMBI JOCTHUTIM CBOETO Mpenena,
HO /IO CHX TIOp Pa3BUBAIOTCS M COBEPIICHCTBYIOTCS.
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NCHOJIB30BAHME CIIIIP JJI1 YMEHBIIEHUSA BJIUAHUA
YEJIOBEYECKOI'O ®AKTOPA B CYAOBOXJIEHNA

3enunckun 3. H.
Xepconckasn zocyoapcmeeHHas MopcKas aKkaoemusi
Hayunwiii pyxosooumenv — benw A. 11., k.m.H., npogpeccop Xepconckoii 20cyoapcmeennoi
MopcKoU akademuu

Beegenne. C pa3BuTHEM CpEICTB HABUT'ALIMOHHOTO OOOPYIOBaHMS M Y)KECTOUECHHE
TpeOOBaHUN K CYIOBOAMTENSIM U CyAOBIajenblaM kak co cropoHsl MO, Tak ¥ cO CTOPOHBI
HAllMOHAJIBHBIX  JIETIAPTAMEHTOB, KOJMYECTBO YPE3BbIYAMHBIX IMPOUCIIECTBUNH OCTaeTcs
O6onbpmmM. JleTanbHble pacciegoBaHUsl 0OCTOSITEILCTB MPOUCILIECTBUM MOKA3aJId, YTO B OCHOBE
MOJABJIAIONIEr0 OOJIBIIMHCTBA MOPCKUX Tpareiui JiexkaT HEBEpHbIE WM HECBOEBPEMEHHBIE
neiictBust  (Oe3melcTBUSI) CyoOBOTO TepcoHana. «YemoBeueckuit ¢akTtop» 00yciaaBIMBaeT
70-80 % aBapwmii u kaTacTpod.

Cnenyer oTrMmeTruth, 4yTOo 10 Hauyana 90-X Trof0B MPOILIOr0 CTOJETHS MPOOIEeMBI
0€30MacHOCTH MOpEIUIaBaHUsl B OCHOBHOM peEIIAINCh 3a CYET Pa3padOTKU HOBBIX IMpaBWI U
HOPMATHBHBIX JOKYMEHTOB B BUE pa3IMUHBIX MeXTyHapOAHBIX KOHBEHIMA. OHAKO, IIPOLIEHT
aBapUMHOCTH He Majal M Jaxke pa3paboTaHHbIE IO3KE HOBBIE TEXHOJIOI'MH, BHEJIPEHHbIEC B
CYJIOBOXKJIEHHE, HE BJIMSJIM Ha  JEHCTBUS LITYypMaHa U €ro IOBEJEHUE B YPEe3BbIYaMHBIX
CUTYaIUSIX.

AKTYaJIbHOCTh HMCCJIeJOBAaHUsSl. YMEHBIIUTh WM JaXe IOJIHOCThIO HCKIIOUYHUTD
4esioBeYeCcKuil (PakTop MOKHO C IMOMOIIBI0 aBTOMAaTHYECKUX CUCTEM yrpasieHus. HecMoTps Ha
MONBITKA CO3JaTh TaKWE CHUCTEMBbI, 3ajlada J0 CHUX IOp OCTAETCs aKTyaJlbHOM, XOTs CO3/laHUE
HOBBIX TEXHOJIOTUH C HCIHOJB30BAaHUEM HCKYCCTBEHHOT'O MHTEJUIEKTa OTKpPHIBAIOT HOBBIE U
MIOCTOSIHHO ~ IIPOTPECCUPYIOIINE BO3MOKHOCTH. [IpoGnema o6GecneueHuss Oe30MacHOCTU
MOPpEIJIaBaHUs CYILECTBYET CO BPEMEH IMEPBBIX MOPEIJIaBaTeIe U IO CUX IOP OCTAETCS OJHOM
13 aKTyaJIbHEUIINX JJI1 MOPCKOM HayKH.

C pa3BuUTHEM YEJIOBEYECTBA COBEPILIEHCTBOBAIOCH OCHAIICHHWE CYAOB, pEIIaINCh
BOIIPOCHl  YJIYYIIEHUS HENOTOIUISIEMOCTH CYZOB, TMOBBIIIAJach HAJEKHOCTb CYJOBOTO
o0opy/noBaHus, [MOBBIIATACH TOYHOCTh U HAJASKHOCTh ONpEIENIEHUsS MecTa CyJHa,
pa3pabaTeiBasiich 0Oe30IMacHble MPOLEAYPHl LIBAPTOBKH, MOTPY3KH, OYHKEPOBKU CYIOB, Oblia
pa3zpaboTaHa rio0anpHasi CHCTEMa OMOBEIIEHUS 0 Oe/CTBUU U criaceHnu. Ceitdyac OOTBITUHCTBO
uccienoBaTesiell MPUXOIIT K MBICIH, YTO KOPEHb paccMaTpUBaeMoOil MpoOieMbl KpOeTcsl He
TOJILKO B HEYIPAaBIIIEMONM MOPCKOM CTUXMU, a BO B3aUMOJIEHCTBUHU JBYX CJ1a00 HM3YYEHHBIX
CTUXUH: MOpCKOM U uenoBeueckod mncuxojorud. OauH ©3 myred peuieHus MnpoOIeMbl
0€30MacHOCTH MOpEIUIaBaHUs - YMEHbBIICHHWE BIUSHUSA YEJIOBEUYECKOIO JJIEMEHTa IIyTeM
nepenayy yactu (pyHKUUN OT yenoBeKa-onepaTopa (CyA0BOIUTENS) CUCTEMAaM MCKYCCTBEHHOIO
uHTesekra [1]. Moryt ObITh nepeAanbl Kak MpocThle GYHKIMK HAOMIOAEHUS U KOHTPOJIS, TaK U
0oJjiee CIIOXHbBIE, CBSI3aHHBIE C IPUHSITHEM PELICHUH Kak B MPOCTbIX, TaK U B KPUTHUECKUX
cutyaiusx. CaMoe TJaBHOE MPEUMYLIECTBO CHUCTEM HMCKYCCTBEHHOIO HUHTEJUIEKTa -
BO3MOXHOCTh HX KPYIJIOCYTOYHOW CTAaOMJIbHOM pabOThl M HU3Kas BEPOATHOCTb cOOsl U3-3a
BIIMSIHUS TICUXOJIOTHYECKHUX (PaKTOpOB. VIMEHHO 3THX KayecTB MOPOM HE XBATAET CYAOBOIAUTEIIO
Ha MOCTHUKE, 0COOEHHO B 3KCTPEMaJIbHOW 0OCTAaHOBKE (B CJIOKHBIX YCIOBHUSX IUIABaHUA, IPU
BO3HMKHOBEHUHU HEIITATHBIX CUTYyal[Ull Ha CylHE).

Henbo wuccaenoBaHusi sBIsSETCS TOUCK Haubosiee HPPEKTUBHBIX CHOCOOOB
NPUMEHEHHs] CHUCTEM TOJVICPKKH TPHUHATHS  PEMICHWH Ui YMCHBIICHHUS  BIUSHHS
YeJI0BEYECKOro (PaKTopa B UPE3BBIYAMHBIX CUTYALUS B CYIOBOKICHUHU.

OcHoBHasi yactb. K crenmanu3upoBaHHbIM HCKYCCTBEHHBIM HWHTEJUIEKTYaIbHBIM
CUCTEMaM  CYJOBOXIEHMSI  OTHOCSTCS ~ CHCT€MbI, KOTOpbI€  BBINOJHSIOT  pEIICHHE
¢ukcupoBaHHOro Habopa 3ajgad, MPEONPEAETCHHOIO NpPU MHPOEKTUPOBAHUU cHUCTEeMBI. Jliis
NPUMEHEHHs] TaKWX CHUCTeM TpeOyeTcsi HAlONHUTh WX JaHHBIMH, COOTBETCTBYIOUIMMH
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BBIOpAaHHBIM  IPUKIATHBIM  3a7adaMm,  npeaMerHoil  oOmactu.  Ilpu  paspabotke
CHEIHAM3UPOBAHHBIX HCKYCCTBEHHBIX MHTEJUIEKTYAJIbHBIX CHCTEM CYAOBOXKAECHUS MOXHO
HCI0JIb30BaTh TEXHOJIOIMH TPAAUIIMOHHOTO MPOTrpaMMHUPOBAHUS 0]l COOTBETCTBYIOLIUE 3a/auH,
YTO IO3BOJISIET 00ECIEUnTh BBICOKYIO 3(pPeKTUBHOCTh UX (yHKIHMOHHpoBaHUS. OnHAKO, Takas
TEXHOJIOTHUS CYIIECTBEHHO OTPAaHUYMBAET CIIOCOOHOCTh pa3padaThIBa€MbIX CUCTEM K U3MEHEHUIO
UX MOBEJEHUS IPU U3MEHSIOLIENCS OKpYKatolell 00CTaHOBKE, UTO KpaliHe BayKHO MPH pEeIICHUN
MHOTHX UHTEJUIEKTYAJIbHBIX 3a/1a4 B CYJOBOXICHUU.

Ha nanHbIif MOMEHT MHOTHE BeIylIMe CeqUanucThl 3aHumaroTcsi BHenpenuem CIITIP B
HaBuranuio. CyliecTBYIOT TECTOBbIE MOJENIN UCIOJb30BAaHUS JIAHHBIX CHCTEM B IMOMOIIM IPU
pacxoxnaenun cynoB c¢ yderom MIIIICC-72. Pa3zpaborana cucremMa MNOAJEPKKH NPUHATHS
pelIeHui Uil CyoBOauTeNeH, Oa3upyrolascs Ha MEXIyHAPOAHbIX MIpaBuiIax MperynpexaeHus
CTOJIKHOBEHHUI CYJIOB B MOPE, a TAK)KE Ha PEKOMEH/IAIMAX TaK Ha3bIBAEMOU «XOPOIIEH MOPCKOM
npaktukn». CPopMUPOBAaH IE€peueHb BOIPOCOB U OTBETOB Ul OOILIEHUS YIpPaBJIAIOIIEH
CUCTEMbl C IOJIb30BATESIMU, a TAKXKE BapUaHThl 3aKIIOYEHUH, KOTOpbIE JOJDKEH I0JIydaTh
cynoBoautens [2]. B atom ciydae rinaBubiil Moayns CIIIP nocrostHHO mosydaer uHdopmanuio
¢ rupokommnaca, jara, PJIC, ECDIS u GPS, u Boimaer nHanbosiee 6€30macHbI Kypc CyaHa s
pacxoxneHus. [Ipm 3TOM ecTh W NEpPCHEKTUBbI pa3BUTHUA B JAHHOM HampasieHuu. [lpu
ycranoBku CIIIIP Ha Bce cynma, ydacTByroliue B PAacXOKICHHH, B JaHHBIH MOMEHT HMEIOT
BO3MOXHOCTh CHHXPOHHO M JIOTMYHO NIpPUMMHATH JEHCTBUS [UIsi MaHEBpa BO U30ekKaHME
OTACHBIX COMMKEHUHN U CTOJIKHOBEHHUH.

Pa3pabarbiBatotrcs nmpoektsl no ucnoiszoBanuto CIIIP npu nanupoBaHum nepexona,
0COOEHHO IJIsi TPAHCOKEAHCKUX TOProBBIX myTeu. Jlyisi Takux myTreil Hambojee BBITOAHBIM
MOPCKHUM MEPEX0JIOM SIBJISIETCSI HE KpaTyallliuid MyTh, a MyTh, HA BCEM MPOTSXKEHUH KOTOPOTO
YUUTBHIBAIOTCS BO3MOKHbBIE HEOJIAroNnpusATHbIE THMIPOMETEOPOJIOTUYECKUE YCIOBUS (TalQyHbI,
LUKIIOHBI, BETEp, TEUCHUs], YJACTKU CYIIM, MUPATCKUE palloHbI U Ap.), CIOCOOHBIE 3aJepkKaTh
cynHo. C yduéroM MHOruX (DakTOpOB, BIIMSAIOIIMX HAa CKOPOCTh CyJHA B IIyTH, MOXKHO HpHU
YBEJIMYEHUU JAJIBHOCTH MOPCKOTO IepexoJa MOJJIEpKUBATh IOCTOSHHYIO CKOPOCTh CO
cTaOWIbHOM M Hambojee SKOHOMUYHOM Harpy3koil Ha CDVY, 4yTo B KOHEYHOM pe3ysbTare
MO3BOJIUT COKOHOMUTH BpPEMEHHBIE 3aTpaTbl U NPUBEAET K SKOHOMHUHU JIEHEKHBIX CPEJNICTB.
MHorue cyaoBiaZenbyecKue KOMIAHHMM B HACTOSIEEe BPEeMsl OCHAIalOT CBOM CyAa JIMILb
MUHUMYMOM HEOOXOJUMMOTro 000pYyAOBaHMS, B TOM YHCIE M METEOposornyeckoro. IIporHossl
MOroJibl Ha TaKUX cynax orpaHuuyuBaiorca mnporHo3amu uepe3 INMARSAT-C, NAVTEX,
(aKCUMUIIbHBIMH KapTaMU MOT0JIbl U HATYPHBIMU HAOJIIOCHUSIMHU.

B Hacrosimiee Bpemsi NpokiajKa TPAHCOKEAHCKOTO IEpexoia, y4eT OTKJIOHEHHH OT
[IEPBOHAYAIIBHOTO Kypca B 3aBUCHUMOCTU OT BCTPEYAIOIIMXCS HAa MYTH OMACHOCTEH (LMKJIOHBI,
TallQyHbI, Y4acCTKM CYIIM, IUPATCKUE paloOHbI, JieJ0Bas OOCTaHOBKa W [Ip.), YyIpaBJiCHHE
aBTOPYJEBbIM U pexumamu padotel CEY npou3BoIuTCs KaIUTaHOM Cy/IHA U €r0 MOMOLTHUKAMU
B PYYHOM pEXHUME, JIMOO C HEMHOTOYHMCIIEHHOM aBTOMATH3UPOBAHHOM MOIJIEPKKON (pacuér
JBK, mepexmanku mepa pyis) Ha pa3pO3HEHHBIX HABUTAIMOHHBIX MOAYIAX. B croxuBmmxcs
YCIOBUSAX  CTAaHOBUTCA  aKTyaJbHBIM  HCHOJB30BaHME  crenuanusupoBaHHbix  CIIITP
cynoBogutens [3]. VX mpuHumMm 3akirodaercss B cOOpe JTaHHBIX O BCEX HABUTAIMOHHBIX
OMAaCHOCTSIX, KOTOPbI€ MOTYT BCTPETUTHCA HAa IYTU CyJHAa M COIJIACHO UM CTPOMUTCS IYTh
nepexosa. OToT MapuipyT BbeiBoauTcsi Ha MoHuTop ECDIS. Takum oOpazom, oduuepckuit
COCTaB HABUTAllMOHHOTO MOCTHMKA MOTYT U3YYWUTh MPEAJIOKEHHBIM MyTh M H3MEHUTh €ro B
cilydae OIMOOK WJIM HECOOTBETCTBUIA.

VYuureiBas, yto CIIIIP gomkHa accuctupoBarh naiayOHbIM odulepam B 00ecredeHUH
0€30MacHOCTH Ha CyJHE, JOJDKHBI OBbITh COPMYIHPOBAHBI OCHOBHBbIE TPEOOBAaHUSA K JaHHOU
CUCTEME.

1. JIns CHM)KEHHUS BIUSHUS «UYEIOBEYECKOro (pakTopa» B YCIOBHUSX MOTEHLUATLHOIO
CTOJIKHOBeHHUs cyaoB HeoOxomumo mnpumenars CIIIIP, ocHoBanHble HaA TPUHIUIIAX
JTUHAMHYECKUX 3KCIEPTHBIX CUCTEM.
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2. ba3a 3HaHMI MHTEJUIEKTYaJIbHOW CHCTEMBI CY/IHA JOJDKHA COAEPKATh U HAKAIUIMBATh
nH(pOpMaLIHIO IO TPEM HAINpaABJICHUSIM: JeKIapaTUBHAs UHPOpPMAILUs, KOTOpash perjaMeHTUpyeT
3aKOHO/IATENbHYIO 0a3y ynpaBiieHus npoueccamu pacxoxaeHus cyaoB MIIIICC-72, sxkcniepTHas
uHpopmanus — GpopMaIU3UPOBAHHBIE 3HAHMS KCIIEPTOB B MPEAMETHOM OTpaciu — OIBITHBIX
CyloBOJuTENeH, W 0a3a mpeneaeHTOB — WHGOPMAIMS OTHOCHUTEIHHO pPAa3BUTHS COOBITUN B
HABUTAI[MOHHBIX CUTYAIUSAX, KOTOPbIE YK€ HMEIH MECTO B IPOIILJIOM.

3. CIIIP cynoBoautenss AODKHA CTPOUTHCS Ha MPHUHIMIAX TPAEKTOPHO-IIEJIEBOTO
MOJENUPOBAHUS JBMXKEHUS CYJOB, MUMEIOIIMX LIE€JCHANpPABICHHOE MOBEACHUE MO H30EraHuio
CTOJIKHOBEHHUsI U BbIMosHEHUIO TpeboBanmii MIIIICC-72. Heobxoaumo Hamu4yue CpEICTB
MIPOrHO3UPOBAHUS Pa3BUTHUSL HABUTAIIMOHHOM CUTyallUd U BU3YaJIbHOTO IMPEJICTaBICHUS TAKOTO
IIPOrHO3a.

4. llpumensembie B CIIIIP ¢dopmanbHble MOJeNM AOKHBI OTBEYATh TPeOOBAHUIM
a/IeKBaTHOCTH, HEU3OBITOUHOCTU M TEXHUYECKON OCYIIIECTBUMOCTU — MEPCHEKTUBHBIM SIBJIETCS
coueTaHue Mojenei, Oa3upyroluXxcs Ha MNPUHLIMIAX HCKYCCTBEHHOIO HHTEUIEKTa C
MaTeMaTU4YE€CKUMH MOJEISIMHU, OTTUCHIBAIOIIMMHU MPOIIECCHI IBUKEHUS CY/I0B.

5. ®yukuuonuponanue CIIIP cynoBoauTenst OCyLIECTBISIETCS B PEXUME pPEaTbHOI0
BpEMEHHU, 4YTO TpeOyeT WX MHTErpallud C HMMEIOIIMMHCS Ha CyJHE CpeICTBAaMH KOHTPOJIS
JBUKEHHS] 1 HABUTAIIMOHHOM CUTYaLIUU.

6. ®opmbl orobpaxenus unpopmanuu B CIIIIP nomxubl oOecneunBaTh ee ObICTpOE
BOCIIPUSITUE U BBICOKMI YPOBEHb OCO3HAHHS CyAOBOJUTENIEM, NOTOMY IpPHU BHU3yaJu3alUU
HAaBUTAI[MOHHBIX CHUTYallMi SIBJISETCS LIE€JIECOOOpa3HbIM INPUMEHEHHE METOJI0OB KOTHUTHBHOMU
rpadukH.

7. Heobxomumo oOecneduTh BO3MOXXHOCTH HH(POPMAIMOHHOTO B3aWMOJECUCTBUS
Mexay OeperoBbIMH cucTeMaMmu yrpaiaeHus aswkenueMm u CIIIIP, uyto o6ycinaBnuBaer
HEOO0XOUMOCTh Pa3paboTKH YHUDUIIMPOBAHHBIX MPOTOKOJIOB OOMeHa MH(OpMaIueld B TaKUX
cucremax [4].

BeiBoabl. HaubGonee 3¢p¢dexkTuBHBIM METOJIOM YMEHbBIIEHHUS BIUSHUS YEJIOBEYECKOTO
(dakTopa Ha NMPUHATHE PEUICHUM B IJIAHUPOBAHUM IE€PEXO0Ja U PACXOKIACHUU CYJOB C LIEJIbIO
o0ecreunTh MaKCHUMAaJbHO O€30MacHOE YIpaBiIEHUE CYAOM, Ha JaHHBIH MOMEHT, SIBJIIETCS
ucnosib3oBanue CIIIIP. JlanHas cucrema AaeT BO3MOKHOCTb OCYLECTBIISTh AUATHOCTHUECKUE U
aHAJIMTUYECKUE (YHKIIMH, MO3BOJISAIOLIME HA PaHHEW CTaJAUU BBISBIIATH ONACHbIE U aBApUIHBIC
cUTyaluu ¢ (GOPMYJIUPOBAHUEM COOTBETCTBYIOIIMX PEKOMEHIAMH CyJOBOJUTENIO IO HX
npenoTBpaiieHuto. [Ipaktuueckast peanu3anus NpeayioKeHHbIX MOAX0/I0B MPU HCIOJIb30BAHUU
CIIIP no3BOJIUT COKpaTUTh BpeMsi Ha BBIPAOOTKY pELIEHUN M0 YIPaBICHUIO CYAHOM U
MOBBICUTh HMX KauecTBO. C pa3BUTHEM HOBBIX TEXHOJOTMH U BHEAPEHHUEM HX B MOPCKYIO
HaBuranuio nepcrnektusbl CIIIP yBennuuBatorcs. UTo mo3BosiseT mpoJonkaTh paspadaThiBaTh
U MOJIEPHU3MPOBATH JAHHYIO cucTeMy. TakuMm o0pa3oM, ObLI paccMOTpEH pe3ylbTaT HU
MEPCIIEKTUBBI UCIIOJIb30BAHUS CUCTEMbI OAJEPKKU MPUHATHSI PEIICHUN B CYyTOBOKICHHUHU.
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AUGMENTED REALITY FOR THE REPRESENTATION OF
INFORMATION
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Kherson State Maritime Academy
Scientific supervisor —Shvetsova 1. V., senior teacher English Language Department

for Deck Officers

Introduction. The transportation of various goods, including those connected with the
fishing industry and marine warfare have been the main kind of human activity for ages. Until
the beginning of the 20th century the main objective of human activity at sea was almost the
same as the objective of marine navigation, understood as a kind of human activity at sea. This
aim was to provide for the safe and effective navigation of ships.

The first thing that needs to be said is many maritime accidents have been caused by
human-error including such things as inadequate watch keeping and/or mistakes in ship
handling. The second reason is new navigational equipment has been developed using
Information Technology (IT) technology to provide various kinds of information for safe
navigation. It is (very) clear from these observations that , the reduction of maritime accidents
has not occurred to the degree expected because, navigational equipment provides too much
information, and this information is not well organized, such that users feel it to be complicated
rather than helpful. Which seems to confirm the idea that, the method of representation of
navigational information is more important than the quantity of that information and research is
required on the representation of information to make that information more easily understood
and to allow decisions to be made correctly and promptly.

One of the most striking features of this problem is Augmented Reality (AR)
technologies for the representation of information. Many fields already benefit from AR
technology. Significant achievements have already been done in agriculture, architecture , art,
games, exposure therapy, education, medicine, military, sales & e-commerce, tourism and,
especially interesting for us, the use of AR at and under the sea.

This paper aims to analyze utilizing augmented reality technology.

The main material. According to the bridge operations analysis results by STCW (The
International Convention on Standards of Training, Certification and Watchkeeping for
Seafarers), the largest problem with currently operating navigation equipment is the provision of
excessive and unnecessary information or inappropriate methods of data provision. In particular,
the alert functionality with respect to emergency situations is currently provided through
RADAR and ECDIS, but such alert messages are delivered through text messages or alarm
sounds which are ineffective and not intuitive, so this aspect requires further improvement.
Additionally, an effective means of information delivery for limited screen space needs to be
further studied (Jeong J.S, 2012). In this respect, this paper proposes an AR (Augmented Reality)
technology-based navigational aid system that can be utilized in bridge environments as an
intuitive means of information delivery. Experimentation was conducted to examine the
application potential of the proposed system [1].

Augmented Reality is a field of VR (Virtual Reality) that fuses virtual objects or
information to the real environment through computer graphics technology so that virtual objects
appear to originate from the existing environment. This technology allows the display of
information by overlapping the information upon images of the real world. Considering that data
obtained [1].

Experts point out that augment Reality (AR) is an emerging technology in which
computer generated imagery is superimposed over a real-world image. Also, the system was
upgraded for installation upon the Joint Venture, a 96 meter high speed catamaran being
evaluated by the Navi and army under two year lease.
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Ship simulators are maybe the best known and exploited marine application though they
are closer to the virtual than the real end of the Milgram’s Reality-Virtuality Continuum. Ship’s
bridge simulators are commonly used to simulate movements into and out of major ports around
the world and train maritime officers to use ship systems in a controlled real time environment. It
is also an important training tool that prepares deck personnel for what they could expect once
they step onto a vessel. The ship’s bridge simulator is usually integrated with the Dynamic
Positioning, Engine Room, and Cargo Handling simulators, which allows a broad range of
realistic training scenarios.

Electronic Navigational Aids available on board today’s ships provide extensive
information to help navigation but often force deck officers to turn their attention away from
watch-keeping duty. Fusion of all added information into a one easy-to-perceive display of the
ship’s navigational and voyage related data would ensure optimal use of all resources available
without interrupting ships operational procedures. It improves safety of navigation, collision
avoidance, ship security and environmental protection by integrating together a variety of
electronic navigational and communications systems, e.g. automatic identify action system
(AIS), vessel traffi ¢ services (VTS) or automatic radar plotting aids (ARPA) with nautical
charts, satellite photos or other on board systems and sensors [2].

Due to costs and the variability of environmental conditions, real — world idea of data
collection was very constrained. Besides, heave peaching seas and rain and fog the availability of
an appropriate vessel to conduct the trials, the availability of subjects for the length of time
required, and numerous equipment adjustments that had to be made all adversely affected the
costs and length of time to conduct the study.

Many maritime accidents have been caused by human-error including such things as
inadequate watch keeping and/or mistakes in ship handling. AR is a 3-D computer graphics
technology that blends virtual reality and the real world. HUD (Heads-Up Display) system is
being used in fighter jets and commercial airlines to contain the time of the pilot and enhance the
capabilities. In the European e-Navigation project, ACCSEAS, a wearable navigational aids
system was developed using HMD (Head-Mounted Display), in order to enhance the target
recognition speed of the navigator. Though simulation experiments were conducted, further
research using the position data of the ship and navigator is still necessary for accurate
registration. The information for the navigational aids system were categorized into 1) data
regarding the ownship in operation, 2) data regarding traffic ships, and 3) ECDIS data based on
the survey response analysis results. Data regarding the ship in operation are mainly displayed
through the ODD (Overhead Data Display) in the bridge, composed of the location, bearing,
speed, and rate of tum (RoT), and displayed on the upper portion of the augmented reality
display using an intuitive interface, such as graph. The first stage of the system collects
navigational data through the NMEA combiner, and the ENC data and planned route data are
extracted through the ECDIS integration module.

An imperative aspect of an indoor navigation system is the user interface design [2]. With
the traditional interface used in most electronic navigation systems, users had to mentally match
the directions shown in the display to directions in the real world. According to J. Kim and H.
Jun,with AR, this mental effort is reduced, because an AR interface can directly superimpose
directions on a real-world view, therefore making the directions easier to perceive and point out
that many AR-based applications have been developed for a wide range of work domains
including healthcare, defense, intelligence, and transportation. A. Mulloni, H. Seichter, and D.
Schmalstieg say that AR interfaces for indoor navigation have been implemented on handheld
devices and evaluated in previous studies.

Conclusion. Although various types of navigation equipment with advanced technology
are available to help enhance operation safety for navigators, further research on the method of
efficiently displaying and servicing information rather than indiscriminately providing a bounty
of information is necessary. The ship-handling simulation and real vessel application
experiments were carried out to verify the functionality of the system. Through our experiments,
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stable operation of the prototype hardware and software in a real ship environment was verified.
In a survey conducted after the experiment, most participants gave positive feedback with regard
to the augmented reality navigation aid system but expressed concern with the increase in
workload from the new navigation equipment. There were also cases when registration errors
occurred during augmented image registration due to location errors from the GPS, and elements
that need improvement were identified, including difficulty in distinguishing data due to
excessive amount of information displayed on the horizon. As research and development
continue, various navigation aid systems based on transparent displays will be further developed
and utilized in the bridge to maximize the effect of augmented reality technologies.

LIST OF THE USED LITERATURE

1. Advanced Navigation Aids System based on Augmented Reality [Electronic
resource]. / Umair Rehman, Shi Cao — Access mode:
https://www.infona.pl/resource/bwmetal .element.elsevier-0246e03b-48{3-32b-b7b1-
9113a6ede912.

2. Augmented-Reality-Based Indoor Navigation: A Comparative Analysis of Handheld
Devices Versus Google Glass [Electronic resource] / Antonio Vasilijevic — Access mode:
https://ieeexplore.ieee.org/document/7742972/metrics#metrics.

159



Cyuacni npobremu mopcokoeo mpancnopmyma b6esneka mopeniascmaa, 22 aucmonaoa 2018 p.

MARITIME SECURITY AS AN ESSENTIAL CONDITION OF SAFETY
OF LIFE

Kasyan O.
College of Marine and River Fleet
State University of Infrastructure and Technologies

Maritime safety and maritime security are two important parameters for Europe’s future.
They should not be regarded solely as statically protective, as they require a dynamic
engagement with evolving challenges and therefore require adaptive responses based on the best
available knowledge and technologies. European citizens and economic interests may expect
their authorities to take up these challenges in their interest. The present paper constitutes a
contribution that sets out ideas on how this can be achieved.

In this context, it covers:

Maritime safety including:

— Vessel safety (e.g. all aspects of maritime safety - prevention of accidents, safety of
personnel etc);

— Environmental safety (prevention measures and response/crisis management related to
pollution from ships);

— Maritime security (protection of shipping and port facilities).

Security related issues affecting the maritime area including:

— Border control/immigration;

— Organized crime/smuggling/trafficking;

— Terrorism;

— Piracy.

To begin with, the strategic, political and economic importance of shipping to the EU
economy and the particular geographical situation in the EU dictate our view and policy line on
maritime safety.

Under the common denominator «maritime safety» we understand:

— the safety of the ship, its crew and its passengers, and/or cargo;

— the safety of navigation;

— the prevention of pollution from ships, including the possibility for sanctioning illicit
pollution and intervention to limit damage of incidents;

— liability and compensation for damages occurred by ships.

It is known that shipping is a global industry. Consequently, safety and environmental
standards affecting international shipping, should, preferably and wherever possible, be
developed at the level of the International Maritime Organization (IMO) and the International
Labour Organization (ILO), and/or conform to the principles laid down in the United Nations
Convention on the Law of the Sea (UNCLOS). However, EU-owned vessels, whether or not they
are EU-flagged should aim to anticipate future rules and aspire to more stringent standards than
the legal minimum.

From the list of Conventions it also appears that several important Conventions and
Protocols have not yet entered into force. Nevertheless, it should be kept in mind that the tacit
acceptance procedure for the adoption of amendments of technical Annexes the main IMO
Conventions and Protocols (SOLAS, MARPOL etc.) has demonstrated its effectiveness,
whenever applied, and in this respect it constitutes a good practice that should be followed in the
future. In accordance with the above mentioned principles, regulatory actions (Regulations,
Directives and Decisions) or proposals for such instruments, further called measures, at EU level
can be grouped within five categories:

—  Measures on issues for which at world-wide level no rules have been established, due
to the fact that neither the IMO nor the ILO have competence, or because they have explicitly
refrained to do so, or referred to the regional level for legislating.
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— Measures to ensure a timely and effective implementation of internationally agreed
decisions.

— Measures to ensure an effective implementation of the international rules affecting
the shipping industry. This is necessary in order to create a level playing field and to avoid
discrimination resulting from the possibility, given to each individual contracting State under the
IMO and ILO conventions, to exempt or derogate under well defined conditions from the basic
rules, and from the fact that several important provisions are intentionally left to the discretion of
the national Administrations. When legislating on these measures due account is taken of
nonmandatory resolutions addressing issues related to the basic conventional rules.

— Measures stemming from an assessment of the adequacy of the legislative frame
work, existing at international and EU level. Whenever EU legislation anticipates the adoption of
similar legislation at international level, a possibility for updating this legislation in view of
aligning it to the international rules is foreseen.

— Measures intended to improve the existing regulatory international framework or to
introduce new rules at this level.

It must consequently be stressed that maritime safety related legislation aims to bring
added value to the international framework (IMO conventions) and to overcome the main
weakness of the IMO regime, which is, at least for the time being, the lack of any enforcement
and control mechanism of the adopted rules. Some improvement might result from the
implementation by the IMO of the Voluntary IMO Member States Audit Scheme (VIMSAS).
Under the 3rd Maritime safety Package the Commission proposed to render this audit mandatory
for the 25 EU Member States. This policy line should in the medium term result in mandatory
audits for all IMO contracting parties. For both the preparation and implementation of the
maritime safety related legislation the Commission can rely upon the European Maritime Safety
Agency (EMSA). This Agency was set up by a Regulation in 2002 in the aftermath of the Erika
and Prestige accidents, with its objectives and tasks laid down in that instrument. The Agency is
an independent body whose main role is to assist the Commission by providing technical support
in developing and enforcing Community legislation related to maritime safety, ship pollution
prevention.

New global regulation on ship safety fosters a demand for new technologies and can
create new market opportunities for the EU’s world class shipbuilding and marine equipment
industries. Almost all innovations in these sectors come from European yards and equipment
manufacturers, and any initiatives that lead to increased opportunities for more ecological or
efficient vessels should reward high quality European shipbuilders and manufacturers. This trend
towards quality shipping is supported by industry’s own efforts to continue to develop innovative
solutions to safety and other challenges, which have been recognised in the current framework
on state aid for innovation and taken into account in the elaboration of a strategic research
agenda for the sector. Moreover, any initiatives to assess and quantify the risks of accidents must
take due account of the pivotal importance of the ships in addition to looking at the record of flag
states, classification societies etc. To that effect, a quality assessment scheme for shipyards at
world-wide level should form an essential part of a future maritime policy. Such a scheme would
allow the authorities to factor in the quality of the original build or repair into risk assessment
schemes and better apply new safety measures such as the proposed revised provisions on port
state control.

It should also be noted about world-wide recent developments in the combined field of
maritime and environmental safety. There are six main factors in the sphere.

Ballast water. The problem of harmful aquatic organisms in ballast water first arose in
the early 1980°s and has been dealing with the issues, focusing in the past decade since to
develop a new Convention at international level. The increasing problem of invasive species is
largely due to the expanded trade and traffic volume over the last few decades. There are few
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areas that have not been affected to some extent. The volume of seaborne trade continues overall
to increase and the problem may not yet have reached its peak.

The International Convention for the Control and Management of Ship’s Ballast Water
and Sediments (BWM Convention) adopted on 13 February 2004 represents a sound
precautionary approach but further research is needed into these issues. The European
Commission contributes to the efforts of IMO in implementing the GEF/UNDP/IMO Global
Ballast Water Management Programme, towards helping developing countries understand the
problem, monitor the situation and prepare for the Convention.

Hazardous and noxious cargo. The Protocol on Preparedness, Response and Co-
operation to pollution Incidents by Hazardous and Noxious Substances, 2000 (HNS Protocol)
follows the principles of the International Convention on Oil Pollution Preparedness, Response
and Co-operation, 1990 (OPRC) and was formally adopted by all EU Member States.

The International Convention on Liability and Compensation for Damage in Connection
with the Carriage of Hazardous and Noxious Substances by Sea (HNS Convention), when it
enters into force, will ensure that ships carrying hazardous and noxious substances are covered,
or will be covered, by regimes similar to those already in existence for oil incidents. At the time
being, only a few European Member States have ratified the OPRC-HNS protocol and the HNS
Convention. This means that, still now, there is no coverage for marine pollution damage caused
by chemical substances. The EC should therefore strongly reiterate the need for the EU Member
States to urgently ratify these instruments.

Bunker oil damage. Damage caused outside the ship by contamination resulting from
the escape or discharge of bunker oil from ship can produce serious environmental impact at sea
and on the coast. The Convention on Civil Liability for Bunker Oil Pollution Damage (2001, not
yet in force) was adopted to ensure that adequate, prompt, and effective compensation is
available to persons who suffer damage caused by spill of oil, when carried as fuel in ships’
bunker. The Convention applies to damage caused on the territory, including the territorial sea,
and in exclusive economic zone of States Parties. At the time being, only a few European
Member States have ratified this Convention28. The EC should therefore strongly reiterate the
need for the EU Member States to urgently ratify this Convention.

Harmful anti-fouling systems on ships. Anti-fouling paints are used to coat the bottoms
of ships to prevent sea life such as algae and mollusks attaching themselves to the hull — thereby
slowing down the ship and increasing fuel consumption.

Shipbreaking. According to the study «Oil Tanker Phase Out and the Ship Scrapping
Industry» the dismantling of European sea vessels takes place today primarily in Bangladesh,
India and Pakistan, and to a lesser degree in China and Turkey. In the South Asian countries
ships are broken up by manual labour on open beaches without containment and waste disposal
facilities. Apart from the lack of safety and health precautions for workers, the dismantling
industry affects the environment by acute and long-term pollution of the sea, the ground and the
air in a growing number of coastal areas that cannot be used any more for other purposes. The
major part of the pollutants come from the large quantities of hazardous waste, such as oil
sludge, asbestos and toxic paints, that are contained in end-of-life ships. It has, however, to be
noted that the discussion whether the ship itself has to be considered waste is still on-going, and
the international bodies involved have so far chosen a careful wording in this respect. The
number of vessels being broken is bound to increase in coming years by the phasing out of
single-hull oil tankers required by international law (MARPOL Convention, Annex 1) as well as
EC Regulations No 417/200232 and 1726/200333. The study «Oil Tanker Phase Out and the
Ship Scrapping Industry» financed by the Commission for the European Parliament in June 2004
estimates that more than 2,000 oil tankers with a tonnage of about 130 million DWT will have to
be withdrawn and sent for scrapping by 2015, which will mean a doubling or tripling of the usual
scrapping volume per year.

Air-pollution from seagoing ships — engine emissions. Air pollution from shipping in
EU waters during the year 2000 contributed to 2.6 million tonnes of SO, 134 thousand tonnes of
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hydrocarbons and 21 thousand tonnes of particulates. The European Commisson, after consulting
two technical independent studies on air pollution from seagoing ships, published on January
2001 a discussion paper entitled: «A community strategy on air pollution from seagoing ships»
requesting written comments until February 2002. On 28 June 2004 the European Council
reached agreement on proposed amendments to Directive 1999/32/EEC, dealing with the sulphur
content of fuels for shipping. The agreed common position is in the hands of the European
Parliament for a second reading. At international level, the issue of controlling air pollution from
ships, in particular noxious gases from ships’ exhausts, was discussed at the IMO in the lead up
to the adoption of the 1973 MARPOL Convention. However, it was decided not to include
regulations concerning air pollution at the time [1].

As to conclude, maritime safety and security is managed by a number of international and
national laws, regulations, and guidelines. Security and safety differ from each other by the issue
of willfulness of the act. Deliberate malignity acts are regarded as security issues.

Maritime security at sea continues to be threatened in many ways, for example the
movement of terrorists and their means of financing, and the shipment of weapons of mass
destruction and conventional arms, the smuggling of drugs and migrants, piracy and armed
robbery at sea. When criminal activity is concerned, all threats to maritime security have one
remarkable mutual feature: the transnational link. Criminal organizations are able to operate
globally due to the fact that it is considerably easy to cross borders and a majority of legislative
instruments and resources are limited by state boundaries. New existing transnational threats are
being recognized, and these challenges have highlighted the value of international cooperation in
ensuring maritime security and the need for a coordinated approach.

Along with the interdependence of the global growth, the countries’ external and internal
security has become increasingly interconnected. The threats that cross borders such as
terrorism, drug and human trafficking, infectious diseases, environmental threats, energy outages
and cyber-attacks are emphasized nowadays [2].
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COLLISION ACCIDENT ANALYSIS
OF SHIPS «DELPHIS GDANSK» AND «BBC NEPTUNE»

Kim M., Dobrynov D., Moiseev L.
Kherson State Maritime Academy
Scientific supervisor — Nesterenko V., teacher of Kherson State Maritime Academy

What happened? On March 27, 2018, at 04:24 local time in the Great Belt Strait
between the Danish islands of Fyn and Zeeland (according to AIS), the Delphis Gdansk,
container ship, collided with the bulk carrier BBC Neptune [1].

According to report of the Danish Coast Guard [2]., both ships were damaged, and on
board the bulk carrier BBC Neptune, a fire broke out in one of the containers that fell on it. The
fire was quickly extinguished. Seven containers fell overboard from the Delphis Gdansk.
Nobody was injured, and pollution of the water area was not reported.

The container ship Delphis Gdansk (Dw = 24700 t, LOA = 177.55 m, breadth = 30.54 m,
draft = 5.4 m, the flag of Hong Kong) was proceeding from Rotterdam (Netherlands) to St.
Petersburg (The Russian Federation). With ETA - on March, 29th.

The bulker BBC Neptune (Dw = 37506 t, LOA = 189.99 m, breadth = 28.5 m, draft =
10.4 m, the flag of Liberia) left the port of Ust-Luga, the Russian Federation on March 24, with
the port of destination- Gothenburg, Sweden.

At 04:00 (24 minutes before the collision) the distance between the vessels was about
10.45 miles. The container ship Delphis Gdansk was following the course of 188 © at speed of
15.2 knots, while the bulk carrier BBC Neptune was heading 323° at speed of 13.3 knots. It is
important to note that the vessel BBC Neptune had ahead of her the third vessel - the bulker
Western Boheme, which was heading 336°. The BBC Neptune sailed approximately a parallel
course of the Western Boheme, astern starboard.

It should be especially emphasized that the vessels followed rather high speeds. And this
despite the fact that the Great Belt strait is an area of active navigation, and in the early morning
there may be cases of reduced visibility due to mist. In that morning visibility was also
restricted [3-4].

At 04:09 (15 minutes before the collision) the distance between the vessels was about 6.7
miles. The Delphis Gdansk changed its course to port and laid down on a course of 158°. The
BBC Neptune continued to follow approximately the same course and speed, sailing almost
parallel to the course of the vessel Western Boheme. From that moment, the Delphis Gdansk and
BBC Neptune were heading on reciprocal or nearly reciprocal courses. In accordance with Rule
14 of the COLREG each had to alter her course to starboard so that each should pass on the port
side of the other. Since the Western Boheme was almost parallel to the BBC Neptune course, and
ahead of it, the Western Boheme and Delphis Gdansk were also ships which were proceeding
almost reciprocal courses.

At 04:19 (5 minutes before the collision) the distance between the vessels was about 2.23
miles and was rapidly being decreased. The Delphis Gdansk without visible justifications began
a series of successive small alterations of course to port from 158° to 126° at a speed of about 14
knots. Due to those actions the Delphis Gdansk very quickly reduced the distance to the Western
Boheme, which continued to follow the same course. The BBC Neptune also continued to move
about the same course and speed.

At 04:22 (2 minutes before the collision) The distance between the vessels was about
0.87 miles. The Delphis Gdansk began to change her course from 126° to 160° in order to pass
Western Boheme on port side, at a speed of about 13.3 knots. The Western Boheme also altered
her course to starboard, such maneuver made possible for the ships to pass at a very small
distance, about 0.03 miles (55 meters), which can not be deemed safe. At the same time, the BBC
Neptune began unreasonably to change her course to port from 338° to 294°, that led to a rapid
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decreasing in the distance between the Delphis Gdansk and BBC Neptune. The BBC Neptune
performed a turn at a speed of about 11 knots.

It is worth to be noted that, despite the small distance between the vessels, none of them
reduced speed and continued to maneuver at high speed.

At 04:23:24 (half a minute before the collision) the Delphis Gdansk and Western Boheme
passed each other, the vessel Western Boheme was finally past and clear. After that, the Delphis
Gdansk was keeping her course and speed, despite the fact that it became apparent to her that
collision couldn’t be avoided by the action of the BBC Neptune alone. The BBC Neptune at that
time started course alteration to starboard to pass the Delphis Gdansk astern. But due to high
speed and short distance the vessels couldn’t pass each other clear.

Why did it happen? The episode under consideration demonstrates the COLREG rules
violations and good seamanship practice, as well including [5].:

— High speeds of both vessels.

— Unreasonable course alteration to port by the vessel Delphis Gdansk 6 minutes
before the collision.

— Unreasonable course alteration to port by the vessel BBC Neptune 2 minutes before
the collision.

The obvious causes of the collision:

— The lack of adaptation of the incoming keeping watch teams on both ships to the
situation at the time of passing with two counter vessels. The chief officer on the ship BBC
Neptune could not see the Delphis Gdansk, which was passing the Western Boheme and for some
time was seen in a line or nearly in a line with her.

— Restricted visibility: visibility could be restricted due to mist, so the lights of the ships
Delphis Gdansk and Western Boheme could be fuzzy and merge, and misled the officer of the
watch on the BBC Neptune

— Mistake of the helmsman: in this situation there are two alterations made by both ships
to port, the cause of at least one of them could be a mistake of a helmsman.

— Probably the language barrier between the officer of the watch and a helmsman.

— Opver reliance on the navigation equipment: the officer of the watch could completely
rely on the ARPA and at the same time did not control the situation visually, and the ARPA at
that time could fail, or work on improper range or mode of motion.

— Autopilot error: a sharp change in the course of the vessel BBC Neptune to port 2
minutes before the collision could be caused by an erroneous switching on of the autopilot that
could lead to a sharp change in course, and further confusion of the bridge team.

— Machinery malfunction: malfunction of the steering gear or blackout could be the
cause of a sudden change of the heading of the BBC Neptune to port.

Conclusions. As a result of the collision analysis, we propose such conclusions with
respect to non-compliance with follow Rules of the COLREG [5].:

3. Rule 5. Look-out. Each vessel didn’t maintain a proper look-out and therefore did not
have a full appraisal of the situation and of the risk of collision.

4. Rule 6. Safe speed. Without a doubt, both ships navigated with high speeds in narrow
and in situation of restricted visibility by mist

5. Rule 7. Risk of collision. The ships did not determine the risk of collision in ample
time. And most likely, they made assumptions on the basis of scanty information in the
conditions of a severe shortage of time.

6. Rule 8. Action to avoid collision. Alterations of courses to avoid collision were not
large enough, and the ships did not reduce speed. Eventually action to avoid collision didn’t
result in passing at a safe distance first with one vessel, and then with the other.

7. Rule 14. Head-on situation. Both vessels altered their course to port, while they had
to turn to starboard in order to pass on the port side of the other.
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8. Rule 19. Conduct of vessels in restricted visibility. The violation of the rule consisted
in sailing at high speeds and changing the course of ships to port with the presence of another
vessel forward of the beam.

The case considered is interesting and instructive from the point of view of maritime
practice, navigation of ships in narow channels. This case demonstrates the errors of the
navigators of both vessels, and, in our opinion, is useful for analysis and study by navigators and
cadets.
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3AXMCT CYJOBUX HABITAIIMHUX CUCTEM BIJ|
KIBEP-3AT'PO3

Kipikou A. B.
eporcasnuit ynieepcumem ingppacmpykmypu ma mexnonozii (m. Kuie)
Hayxkoeuii kepienux — Hikimin I1. B., k.e.H., ooyenm

Beryn. B mam gac 90% ToBapiB mepeMIlIyeTbCs caMe 1Mo MOpP0. MOperaaBcTBO, K 1
Oyab-siKa 1HILIAa BeJIuKa cdepa TisIbHOCTI, pO3BUBAETHCS MapajesibHO 13 PO3BUTKOM TEXHIYHOTO
nporpecy. IIpu 1bOMy cIoCTepiraeTbCcsi 3MEHIICHHS YHCEIBHOCTI SKIMaXIB MPU TTOMITHOMY
30UIBILIEHH] CEPEeHbOr0 TOHHAXY CyleH. Takuil mpoiec notpedye BiANOBITHOTO 30UIbIIEHHS
KUIBKOCT1 TIPOIIECIB, aBTOMATU3YIOThCi. B Hami 1mHi Aeski OOpTOBI CHCTEMH OTPUMYIOTh
OHOBJICHHS IiJ] Yac IJIABaHHS Yepe3 HasBHY MOXJIMBICTh BUXOJAY B iHTepHET. OTKe MUTaHHA
ki0ep-0e3neku 00’ €KTIB CTOSITh JOCUTH T'OCTPO.

Pasom 13 mepexomoM 10 aBTOMaTH3alii Ta KOMII'IOTepi3alii HpPOLECIB YIpPaBIiHHS
CYIHOM, 3HAYHO 3aroCTPIOETHCS PHU3HMK 30BHINIHBOTO BTPYYaHHS 1 3pUBY POOOTH KITFOYOBUX
CUCTEM; XaKepu MOXKYTh IEPEIIKOJUTH YIpaBlIiHHIO Kopabiem abo poOOTI HaBIrauiiHHUX
CUCTEM, «BIIpi3aTW» BCl 30BHINIHI KOMYHIKaIii Kopabis abo oTpuMartd KOHQIACHIIIIHI TaHI.
MoxHa HaBeCTH NUPHUKIAAM TaKUX cHUCTeM: ABToMaruyHa ineHTU(ikamiiHa cuctema AlS,
Hagiramiitna cucrema ECDIS, Peectpatop nanux peiicy VDR, TOS Ta iH1Ii MOpTOBI CUCTEMH,
CTS, GPS i cucteMu CymyTHUKOBOTO 3B’SI3KY.

OcHoBHa yacTuHA. Po3risiHeMO 71Ba OCHOBHUX THIIa KOMIT FOTEPHUX aTaK.

[lepmnii — Ha poBaiiAepiB, SKi OTPUMYIOTh JIaH1 3 «ILJIK031B», BCTAHOBJIEHUX Ha CYIII 1
MpU3HaYCHHUX I 300py 1HMOpMAIIIi 1 MOJAIBIIOT X mpepaadl KOMEPIHHAM 1 0€3KOITOBHUX
ceppicaM B peanbHOMy uyaci (Hanpukiaa, MarineTraffic). [pyruii Tunm ataku — Ha piBHI
pazmionepenavi, TOOTO caMOro MPOTOKOITY.

ATtaka Ha mpoTokoJs Oyna mpoBeneHa 3 BukopucrtanHaM SDR (software-defined radio).
ApxiTeKkTypa IpoToKody Oyia po3pobieHa JOCHUTh JaBHO, MEXaHI3MH Balliamii BiaIpaBHUKA 1
mudpyBaHHs NepeJaHuX JaHuX He Oyso mependadeHo, Tak K MMOBIPHICTh BUKOPHCTAHHS
JOPOTOT0 <«BATI3HOTO» Panio00JaqHAHH Ui KOMIIPOMETAllli TEeXHOJIOTIi PO3IIHIOBAIACs 5K
HU3bKA.

JlocnipkeHHs TOKa3aja0 MOKIIMBICTh HACTYITHUX CLEHApIiB:

— 3aMiHa JaHUX IPO CYJHO, BKIIIOYAIOYM HOTO Ha3By, MICIE pO3TalllyBaHHS, KypcC,
HIBUJKICTH, IH(OpMAIIiI0 PO BaHTaX TOILO;

— CTBOPEHHSl «CyAHAa-IIpUMap», IO MOXYTb OYTH IOMMJIKOBO IJeHTIi(iKOBaH1
KOPHUCTYBa4aMH $IK peajlbHE CyJIHO;

— BiANpaBKa CyJIHaM IOMWJIKOBOi 1H¢oOpMalli NMpo NOrojay Ha IEpexojal 3 METOIo
MPUMYCHTH 1X 3MIHUTH KYypC 715 00XOAY «BIPTYaJIbHOTO» IITOPMY;

—  aKTUBaUil MOMUJIKOBUX IOINEPEIKEHb MPO 3ITKHEHHS, 110 MOXE CTaTU MPUYHHOIO
aBTOMAaTHUYHOTO KOPETr'yBaHHS KypCy CY/HA;

—  MOXJIMBICTb 3pOOUTH pealibHE CYJHO «HEBUAMMHUM)» JUI IHIIUX KOPHCTYBadiB
CUCTEMU;

—  CTBOPEHHS HEICHYIOYHMX IOIIYKOBO-PATYBaJIbHUX I'€JIEKONTEPIB HAa €KpaHl sIK MITKa,
B iH(pOpMaIlii, 10 BUJIAETHCS;

—  Qanbcudixkanis curnanis EPIRB, mo akTuByr0OTh TpHUBOT'Y Ha CyAHaX MOOIH3Y;

~ MOXJIMBICTH mpoBeaeHHS DoS-arakm Ha BCIO CHCTEMY IUISXOM IHIIIFOBAaHHS
3GLUIBIICHHS YACTOTH Iepeadi moBigomieHs [

baraTo xommaniil, ikl BUIIyCKatOTh CyJTHOBI CUCTEMH Ta IPUCTPOI, MOCTIHHO OHOBIIIOIOTh
CBOi 0a3u JaHuX IS TOTIEPEKEHHS KIOEpHETUYHUX aTak.

Takox MOKHa 3ayBaXUTU T€, 10 € CTOPOHHI KOMIIaHIi SIKI BHUIIYCKAaIOTh CIELIaJIbHE
obnagHaHHs a00 mporpaMHe 3a0e3MedeHHsT KOHKPETHO JJIs MOTPeO CyTHOBOIIHHS.
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Jlesiki 3 1uX NpucTpoiB abo CUCTEM, 3aXUUIAIOTh JIaHi Juile 6a30B0, TOOTO CTBOPIOIOTH
KiIod  mudpyBaHHsS a00 BUKOPUCTAHHS CBOTO YHIKaJIbHOTO (opMary iHdopMmallii, 1m0
MepeAaeThCsl BiJl OJTHOTO MPUCTPOIO A0 IHIIOTO, MK CYJHOBUMHU Ta OEPETOBUMH CHCTEMaMH.

Cromu moxna BigHectn «®PaepBon» («Firewall»), mo Hagae MOXIMBICTD YHIKJIBHOTO
mudpyBaHHs AaHux. «PDaepBoim» Moxke OyTH Yy BUIVISIII OKPEMOIO MpHIJIay TaK 3BaHOIO
MapIlpyTHU3aTopa, poyrepa abo MporpaMHOro 3abe3MeueHHs, L0 BCTAHOBJIIOETHCA Ha
MEepPCOHAJIBHUM KOMIT'IOTEp UM MpOKCi-cepBep. Asie mpocTHil Ta nemeBuil «DaepBon MOKE He
3a0€e3MeYnTH THYYKOi CUCTEMM HaJAlITyBaHb MpaBW (PuIbTpalii MakeTiB Ta TpaHCIALIL aapec
BXIJIHOTO Ta BUXITHOTO Tpadiky (PYHKIIS peAUPEKTY).

B 3anexxHocTi Bil aKTUBHUX 3’€IHAHB, IO BIICIIIKOBYIOTHCS, «DaepBoyimy pO3AUISIOTH
Ha!

— stateless (mpocra QuibTpanis), Sk HE BIACIIAKOBYIOTh IOTOYHI 3’€IHAHHSI
(manpuknag TCP), a puIbTPYyIOTh MOTIK JaHUX BUKIIOYHO Ha OCHOB1 CTATUYHUX IPABUJ;

— stateful (dinpTparnis 3 ypaxyBaHHSIM KOHTEKCTY), 3 BIACIIAKOBYBAHHSM MOTOYHUX
3’€JHAaHb Ta TPOIYCKOM TUIBKM TAaKWX IMAKETIB, IO 3aJ0BOJIHSIOTH JIOTIl ¥ ajaropuTtMam
poOOTH BIANOBITHUX MPOTOKOIIB Ta mporpam. Taki tunu «®daepBoiiiB» 103BOJSAIOTH
edexTuBHIIIE 00poTHCS 3 pi3HOMaHITHUMH DDoS-atakamu Ta Bpa3nuBICTIO JESKUX MPOTOKOJIB
MEpPEK.

daepBoI1 pO3AUIETHCS HA JB1 YACTUHU: K Iporpamue 3abe3zneueHHs: WIPFW, netfilter.,
Ta gK crnerianizoBani npuctpoi: vantronix | Firewall ZL1, Cisco PIX, Cisco ASA, Checkpoint
FireWall-1, Juniper Netscreen, Nokia Firewalls, WatchGuard Firebox [**

[H111 cucTemu Ta mpuiIaaM MOXKHA BiIHECTH 10 Outbin cepio3nmx. Hampukian cuctema
«bnorueitn» («Blockchainy).

«brokueitn», TOOTO NaHIIOKOK OJIOKIB — po3mnojiuieHa 0a3za JaHUX, SKa MIATPUMYE
MepeTiK 3amuciB, TaKk 3BaHUX OJIOKIB, MO TMOCTIMHO 3pocTae. baza 3axuieHa Bij miapoOKu Ta
nepepoOku. KokeH 670K MICTUTh YaCOBY MITKY Ta MOCUJIAHHSI HA MONepeaHii OJI0K Xelll JepeBa.
Taka posmoxineHa 6asa maHux Gyna crBopena y 2008 i peamizoana 2009 poui [ Ha namuii
MOMEHT I CHCTeMa € JOCKOHAJIOI, Xo4a ii po3poOisimu He maisa cyaHoBonaiHHA. [Ipore mana
CUCTEMa CTBOpEHa HE JUIsi MOTpPed CYAHOBOMIHHS 1 OCHOBHa po0OOTa 3 BIPOBAAUTH 1
HaJIALITYBATHU MiJ] CYAHOBI IPUJIaIU Ta HaBIraliiiHi CUCTEMH LIE MONEPEy.

BucnoBku. Ilicns nmpoBeneHHs Orisoy Ta aHali3y 3aXUCTHHUX CYJHOBHUX IpHIJIAIIB Ta
cucTeM BiI KiOep-3arpo3, CTBEP/KYEMO, IO TAKUM 3arpo3aM MOXJIHBO MpOTHCTOSITH. Ha
JAHHOMY eTalll TEXHIYHOTO TMepeo3q00JIeHHsS TMPOIECiB KEpyBaHHS CYIHOM, HEOOXITHO
BJIOCKOHAJIIOBATH ICHYIOUI CUCTEMHU Ta MPUJIAIU MPOTHALL KiOep-3arpo3aM a TaKoK CTBOPIOBATH
HOBI, TEXHIYHO JIOCKOHaJl. AKTQJIbHICTh TaKOi poOOTH Oe3MocepelHhO TOB’sI3aHa 13
MIABUIIEHHSIM O€311eKH MOPEIJIaBCTBA y Cy4YaCHUX YMOBaX €KCIUTyaTallli CyJ1eH.

CIIMCOK BUKOPUCTAHOI JIITEPATYPH

1. https://habr.com/company/pt/blog/303198/"!
2. https://uk.wikipedia.org/wiki/Mepexesuii_expan'™"
3. https://ru.wikipedia.org/wiki/Brokgeitn
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HEBBITIIOJTHEHUE YCJIOBUH IIABAHBS — IIPSIMAS YTPO3A
HABUT'AIITMOHHOM BE3OITACHOCTH

Koesanenko A. B.
A3zoeckuii mopckoit uncmumym Hayuonanvnozo ynusepcumema
«Q0oecckasn mopckas akaoemusy
Hayunwiii pyxosooumenwv — Ilepeneuaes C. H., cmapwuii npenooasamens

OfHMM U3 OCHOBHBIX YCJIOBHUH YCIEUIHOW JAEATEIbHOCTH CYIOB B MOpE SIBISIETCA
oOecnieueHre 0Oe€30MacHOCTH WX IUIaBaHuA. B coorBercTBUM ¢ MeEXIyHapOJHBIM KOJIEKCOM
MIPOBEJICHUS pacciie/JOBaHUIl aBapuil U MHIMJIEHTOB Ha MOpE, aBapus Ha MOpE €CThb COObITHE,
SIBJISTIOIIIEECS] PE3YJIBTATOM JIF000TO UX cienyromniero [4, 6]:

— rubenb WM CEephe3HOE pAaHEHHE YeIOBEKa, NPUYMHEHHBbIE HSKCIUTyaTallMed WM B
CBSI3M C AKCIUTyaTalllel cy/Ha;

— ToTeps uYeloBeKa C CyJHa, NPUYMHEHHAas OJKCIUTyaTallMed WM B CBSI3U C
AKCIUTyaTaluen CyHa;

— rubeinb, npeanosaraemMasi ruoesb WK OCTABJICHUE CYHA;

—  TOBpEeXJCHUE CyJHA;

— TOcajJKa Cy/lHa Ha TPYHT WJIM JUIICHUE €r0 BO3MOKHOCTH JABM)KEHUS UM y4acTHE B
CTOJIKHOBEHUH;

—  TMOBpeXJEHUE, IPUUYMHEHHOE IKCIUTyaTalluel WK B CBSI3U C AKCIUTyaTaluel CyIHa;

— ymep0O OKpyXKarolen cpene, BhI3BaHHBIM MOBPEXKICHUEM CYAHA WIN CYAOB, B CBOIO
ouepe/ib IPUUMHEHHBIX 3KCIUTyaTaluel Cy/IHa WK CYJOB.

Konexcom MO A.849 (20)onpeneneHpl KaTeropuu aBapUHWHBIX MPOUCHIECTBUI MO TSKECTH
cimyquBIerocs:| 7]

— O4YeHb cepbe3Hasi aBapus (katactpoda) ecTb aBapwsi, MOBJICKIIAs MOJTHYIO THOETH
CyJHa, rhu0elb YeIOBEKa WM CEPhE3HOE 3arps3HEHNE MOpS.

— cepbe3Has aBapusl €CTb aBapus, HE KBaluduuupyemas Kak OY€Hb Cepbe3Has U
KOTOpasi MOBJIEKJIA!

— TOXap, B3pbIB, MOCAJKy Ha MEJb, HaBaj, IITOPMOBOE NPEIYIPEXKIEHUE, JIETOBOE
MOBPEXKJCHHE, TPELIMHY B KOPIYCE WM MpeoaraeMblii 1epeKT Kopiyca u T.11.;

— KOHCTPYKIIMOHHOE IMOBPEXJEHHE, B pe3ylbTareé KOTOPOro CYAHO CTajo
HEMOPEXOJIHbIM, TaKO€ KaK [OJBOJHAs MpOOOMHA, I[OJIOMKAa TJaBHBIX JBHUIaTesei,
3HAYUTENIbHOE TIOBPEXKICHUE )KUIIBIX IOMEUIEHUH U T.11.;

—  3arpsA3HeHHe Mopsi (HE3aBUCHMO OT KOJIMYECTBA MPOOOUH);

—  TNOJIOMKY, HOTpeOOBaBIIyI0 OYKCUPOBKH HJIM IOMOIIM Oepera;

— HWHIUJAEHT HAa MOpPE eCcTh ciyyaill Wiu cOOBbITHE, BbI3BaHHBIE JKCILTyaTallued WM B
CBSI3M C JKCIUlyaTalMed Cy/Ha, MOBJEKIIME Yrpo3y CYAHY WM 4YEJIOBEKY, WJIH B pe3ylibTare
KOTOPBIX MOTJIM MIPOU30NTH CEPHE3HOE MOBPEKICHUE Cy/IHA WM MOPCKOM YCTaHOBKH, WJIM MOT
OBITH HAHECEH BPEJl OKPYXKAIOIIEH cpeie.

Hapymenne ycaoBuii mnuaanuss (HVII) sBnsercs  ¢dopmanpHOW — OIEHKOM
0€30MMacHOCTH, XapaKTepu3yeMasi, KaKk MpaBuUiio, BEpOSITHOCTHOU BeinnunHoi. Hampumep [5]

— IpU IUIaBaHUM B KaHaJle — BBIXOJ 3a MPeAEIIbl MAaHEBPOBOM IMOJIOCHI;

—  BXOJ] B aKBaTOPUIO MOPTa CyJHA, BEIMYMHA KOTOPOTO OO0JIbIlIE PACUETHOM;

— IIBApTOBKa K IIPHYAIY CO CKOPOCTBIO, IPEBBILIAIONIECH JOMYCTUMYIO;

— IIBApTOBKAa K MpHYaly CYJHA, BOJOU3MEIIEHHE KOTOPOr0O HE COOTBETCTBYET
JOIYCTUMBIM Harpyskam;

—  JIBWIKEHHUE CyJIHA C OCAJKOM, HE COOTBETCTBYIOIIEH IITyOMHE, U T.1I.

[IprueM mpuoOpUTET B OOBIIEHHOM MPAKTHUKE JTOJDKEH OTIABAThCS «HU3ILIEH» KaTeropuu
aBapuitHocTh — HapymeHnune ycnoBuil 11aBaHus. YACJIEHWE BHUMAHHS 3TOM KaTEroOpvu
MO3BOJIAECT YIPEXKIaTh aBapuitHbie npouciiectBus [2, 3]. [lockoapky aBapuu BIHSIOT HA PUTM
TPAHCIOPTHOIO TIOTOKA, a CJEeI0BATENIbHO, BJIEKYT 3a COOONW MIHOBEHHbIE 3KOHOMUYECKHUI
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MOTepH, TO, KakK, MpPaBWIO, CTENEHb BHUMAHUS K CIYYHUBILIEMYCS HAXOJWUTCA B MPSIMOM
3aBUCUMOCTH oT BEJINYMHBI ITUX SKOHOMHYECKUX
noteps [3]. Hapyuienue ycnoBuil miiaBaHusl yMBIIIJICHHO 3aMaTYMBAIOTCS aIMUHHUCTpAIUe, Tak
KaK O3TH HapylLIE€HUs 4Yalle BCEro SBISAIOTCA CIEICTBUEM OSKOHOMMYECKOIO IIPECCUHTA,
o0ecreuynBaroero JOMOJHUTENbHYIO NPUObLIb. K TakuM HapylmeHUsIM OObIYHO OTHOCSTCS:

— WUTHOPHUPOBAHME 3aKOHOB TMJPOJMHAMMKHU IpPH IJIABAHUU B CTECHEHHBIX YCIOBUSX,
KOTOPBIE ITPUBOJAT K HaBAJIaM U CTOJIKHOBEHUSIM;

—  YBEJIMYEHHUE I'py30BOI MapKku cyqHa 0e3 pacuera MPOYHOCTH €ro KOHCTPYKLUU;

— HapylleHUWEe YCIOBUN NIBAPTOBHBIX oONepauuid U 0Oe3pacyeTHOE MpPUMEHEHHE
OYKCHUPHOTO 00eCTieUeHUS;

— INpefocTaBlieHHE (QUKTUBHBIX pacyeTOB IO OINPEACNCHUI0 METalleHTPUYECKOM
BBICOTBI M paC4eTy OCTOMYMBOCTH 3arpy’KEHHOIO Cy/IHA.

Mexny tem Hapymenue ycinoBuil 11aBaHus 00J7aJaeT CBOMCTBOM HaKaIUIMBAaTh
«KpPUTHYECKYIO MAcCy», CJIOBHO KaK «CHEKHBIA KOM», KOTOPBIM KaTUTCS C TOPbI, U MPEBPALIATh
9TH HapyLIEHUs TOCIe0OBaTEIbHO B aBapuio W karactpody [4, 5]. [Ipumepom Tomy ciykar
0OBEKTUBHBIE TaHHBIE MUPOBOM CTATUCTUKHU, NIOATBEPKIa€Mble MaTEMAaTHUECKUMHU pacueTaMu.

Tak 1o crarucruke, JUisi MOPCKHX CYAOXOJHBIX KaHAJIOB BoceMb Hapymienuil ycnoBui
IJIaBaHUs MPUBOIAT K OJJHOW aBapuH, a TpUILATh BOCEMb aBapuil — K 0fHOM KartacTtpode. Utoro,
[0 CPEIHECTAaTUCTUYECKUM JaHHBIM, IOCIIE CBEpIICHUsI Oojiee TPEeXCOT HapylleHUH YCIOBUM
IJIaBaHus, cienyeT oxuiarh Karactpody. CoBpeMEHHOE CYIOBOXKJEHHUE — CIUIaB HAayKH U
HCKYCCTBAa YIIPABIECHUSI — OCTAeTCA JEATEIbHOCTBIO YEJIOBEKA B YCIOBHAX ITOBBIIIEHHOU
ONIACHOCTH. YCJIOKHEHHME IEATEIbHOCTH COBPEMEHHOIO CYIOBOJUTENS CBS3aHO C Pa3BUTHEM
CeTH TOPTOB M MOPCKHUX IyTel, yBeJIMYEHHEM OOIIEero 4ucia Cyl0B, UX BOJOU3MELICHHUS,
pa3MepoB U CKOPOCTEH, YBEIMYCHHEM TUIOTHOCTH CyIOTIOTOKOB. O0ecreueHne HaBUralluOHHOM
0€30MacHOCTH — HEOOXO0JMMOE YCIOBUE OXpaHbl >KM3HHM Ha MOPE U Cpelbl OT 3arps3HEHHUS.
AnbTepHaTHUBONl HABUTAallMOHHOM AaBapUWHOCTH SBJIAETCS HaBUTAIMOHHAs OE30MaCHOCTD
IJIaBaHUs, T.€. TAKOE COCTOSIHUE Cy/IHA B KOHKPETHBIX 0OCTOSITENLCTBAX, KOTJa 00eCeurBaeTCs
MHUHHMMAaJIbHBIA PUCK ITOCAJKH CYJHA HA MEJIb, KACAHUS IPYHTA, CTOJIKHOBEHUS C HCKYCCTBEHHBIM
WM €CTECTBEHHBIM NPENSTCTBUEM, BBIXOJIA CyJHA B Pe3yJbTaTe HABUTAaLMOHHBIX OLIMOOK 3a
MpeAesibl yCTAaHOBJICHHOW 30HBI UM akBatopum.|[1, 2, 3, 8].

BeiBoa. B 60prbe ¢ aBapuiHOCTBIO, KaK U JUIsl peLIeHUs Jr000H Ipyroi mpoOsiemsl,
HEOOXO/IMMO HAauWMHATh MCIPABJIATH C CaMbIX MeJIo4el, MO0 OHU U SBJISIOTCS TJIaBHBIMU.
HcxonHoM TOYHOM OoTcueTa HeqonycTuMocTh Hapylenuil yciioBHil IuIaBaHus TOJKHO SIBJISITHCS
HaJIMYue U MOHMMaHUE HOPMATUBHBIX JOKYMEHTOB, PETIAMEHTUPYIOLUX YCI0BUS 0€30M1acHOrO
I1aBaHus cyaoB. Jro6oe HapylieHue, Jrobasi OMJIOUIHOCTh MOYKET MPUBECTH K HEMONPaBUMbIM
pe3ynbTaram.
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MOJIHUA HAJL MOPEM, MOJTHUE3ALIUTA MOPCKHUX CYJ0OB

Knenka K. A.
Xepconckan zocyoapcmeeHHas MopcKas aKkaoemust
Hayunwvie pykosooumenu — Cenusanos C.E., 0.m.H., npogpeccop; Tapacenko A.H., cmapwuii
npenooasameib

Beenenne. Monuus npezcrasiisger coO0il MOUTHBINA MPUPOJHBIN 3JEKTPUUECKUN pa3psij
JUIMHOM 10 HECKOJBKUX KHJIOMETPOB, B arMocdepe Mexay pPa3sHOUMEHHO 3apsKEHHBIMU
qyacTsMH 00JIaKa WM COCEAHUMHU 00JIakaMu, MEX/Ty 3apsKEHHBIM 00JIaKOM M MOPEM.

HaubGonee wyacto MoJIHMS BO3HMKaeT B Ky4yeBO-JIOXKJEBbIX OOJIakax, TOrja OHHU
Ha3bIBAIOTCS I'PO30BBIMH; MHOTIA MOJIHUS 00pa3yeTcsl B CIIOMCTO-10KIEBbIX 00JIaKax.

VYcnoBust oOpa3oBaHusl Takoro objaka — 0oJiblIas BIaKHOCTh U OBICTpOE M3MEHEHHE
TeMIieparypbl. MOJIHUSI — TUTAHTCKUM 3JIEKTPUYECKUI UCKPOBOH pa3ps] B atMocdepe, 0ObIYHO
MOXET IPOUCXOJUTh BO BpeMs TpO3bl, MPOSBISAIOIIMICST SPKOM BCHIBIIIKOM CBETa U
COIPOBOXKIAIOIINM €€ TPOMOM.

MoJiHHI0O OTHOCAT K YHUCIY Haubojee ONacHbIX MNPUPOJHBIX SBICHHUH, MPOSBICHUS
KOTOpOTO, B BHJIE HPSIMOTO IMONAJaHUs B OOBEKT MWJIM 3JIEKTPUYECKON HHAYKLIUHU, MOTYT
MPUBECTH K BOSHUKHOBEHUIO B3PBIBOB, MI0KAPOB.

OcHoBHast yacTb. MOJIHUM HaJ MOPEM BO3HMKAIOT pexe, yeM Ha cyme. Ilotomy uTo,
9TOOBI 00JIAKO Pa3psAaUIOCh, B aTMOC(eEpe BO3IyXa MO HUM JOJDKHO OBITH JOCTATOYHOE YUCIIO
MOHOB. ATMOC(]epa BO3yXa COCTOSINAs TOJBKO M3 MOJIEKYIN a30Ta M KUCIOPOJa, HE COJIEPIKUT
MOHOB, U €r0 OYEHb TSHKEI0 HOHU3UPOBATH AAXKE B DJIEKTPHUUECKOM IIOJIE.

Tem He MeHee, axke PelIKUe MOJIHUU TAKKe MPEJICTaBISIET OYE€Hb OOJIBIIYIO YIPO3y JUIs
HAJBOJIHBIX CYJIOB B BUJly TOTO, YTO MOCIEAHUE IPUIOIHATHI HaJl IOBEPXHOCTHIO MOPSI K UIMEIOT
MHOTO OCTPBIX JIEMEHTOB (MayThl, aHTEHHBI), ABJISIOUIUXCSA KOHIIEHTPATOPAaMU HaIPSHKEHHOCTH
AJIEKTPUYECKOTO MOJISL.

CBapHOi1 KOpPIIYC COBPEMEHHBIX CY/0B 00J1a1aeT HU3KUM YJI€IbHBIM COIPOTHUBIIEHUEM U
MOXKET obOecrieunBaTh 0€30MacHOE pPacTeKaHWE TOKAa MOJIHMU, HO TOJBKO B TOM Cllydae €ciu
BBICTYNAIOUIME DJIEMEHThl HAJCTPOMKHM COBPEMEHHBIX CYJIOB HAAECKHO DJIEKTPUYECKU
COEJIMHSIOTCA C KOPILyCOM, U Oy/ieT 00ecredeHo OTBEIEHNE TOKa MOJIHUM B BOAY.

OnacHbIMU MPOSIBIIEHUSIMU MOJIHUU SIBJISIIOTCS €€ PSIMOM yJiap, BTOPUYHBIE BO3/1EHCTBUS
WM 3aHOC BBICOKHMX MOTEHLMANIOB.

[Ipu npsiMmoM yzaape B CyJJHO TOK MOJIHUU MOXET BbI3bIBaTh MEXaHUYECKUE pa3pyIICHMUS,
pacIuiaBjieHUe MeTallla, BOCIUIAaMEHEHUE FTOPIOYNX MaTepUaNIOB, JKUIKOCTEH U ra30B WK B3PHIB.

[Tox BTOpUYHBIM BO3JEMCTBHEM MOJIHUU MOHUMAIOT HABEIEHUE, PA3HOCTH MOTEHIIUAJIOB
Ha METaNIMYECKUX KOHCTPYKLUMSIX Cy/IHA, HE IMOJBEPraloluXcs HEMNOCPEICTBEHHOMY yrapy
MOJIHUH.

3aHOC BBICOKHMX IOTEHIMAIOB — pe3ylIbTaT JEHCTBUS MOJHUM Ha MeETaNIMYECKHe
KOHCTpYKUMHU. Takoil 3aHOC BBICOKMX IOTEHLHMAJIOB MOET COIMNpPOBOXKAATHCS MOILIHBIMU
AIIEKTPUYECKUMU pa3psIaMu U SIBUTHCS IPUUUHOM 10KApOB, B3PHIBOB, OPAXKEHUS JIFOCH.

2. MouHue3amuTra MOpPCKUX CyJI0B. B kauecTBe mpumepa paccCMOTPUM MOJIHHUE3AIIUTY
OJIHOTO M3 THUIIOB cyaHa (KoHTeiiHepoBo3oB — container ship) ums «BIANCA RAMBOW».
@unar: GERMANY. IN'ox noctpoiiku: 2004. Hanbonbmas qmuna cynHa X Haubonpinas mupuHa:
134.44 m x 22.74 m. Cynno, mepeBossiiee npumepHo oT 250 mo 14 teicsu 20-pyToBBIX
KOHTEHHEpOoB ofHOBpeMeHHO. [IBaauarudyrossiii skBuBaneHT (TEU unm teu ot anri. twenty-
foot equivalent unit) — ycioBHas eIMHHUIIA U3MEPEHHUS BMECTUMOCTH T'PY30BBIX TPAHCIOPTHBIX
cpenctB. Onun TEU skBHBajieHTEH Moje3HOMY 00BbEMY CTaHAAPTHOTO KOHTEWHepa anuHou 20
¢yroB (6,1 M) u mupuHoii 8§ pyros (2,44 m). (puc. 1.).
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#hy A!A.I

Pucynoxk 1 — Cymno «BIANCA RAMBOW)»

KonTeliHepoBO3 — KOHTEWHEPOBO3bl NMpPEAHA3HAYECHBI U1 MEPEBO3KUA IPY30B, 3apaHEe
YIaKOBAaHHBIX B CHEIHaJIbHbIE OOJbIIErPY3HbIE AUKA — KOHTEHHEPBI, Macca KOTOPBIX C IPY30M
coctaBisieT oT 10 g0 40 TonH. KoHTEHHEPOBO3BI OTIUYAIOTCS OOJBIINM PACKPHITHEM MATYOBI
HaJ TpPY30BBIMH TpPIOMamH, 4YTO HCKIIOYaeT TaKyl0 TPYJOEMKYIO0 OIEepaluio, Kak
TrOPU30HTAJIbHOE MepeMEIlIeHrE Tpy3a B TproMe. Ha koHTeiiHepoBOo3ax Irpy30Bo€ yCTPOICTBO, Kak
MPaBWIIO, OTCYTCTBYET (gearless containerships): rpy30BbIe OTIEpalldy BBITIOJIHSIOT TIOPTOBBIMHU
CPEICTBaMU CO CIEIUAIbHBIX IPUYATIOB, TAK HA3bIBAEMBIX TEPMUHAJIOB.

[Tockonbky paccMaTpuBaeMoe CyJHO IIPHU NEPEBO3KH KOHTEHHEPOB MOKET HAXOJUTHCS B
T000M JTalbHEM TUIaBaHHH, TO BCETJ]a BOBMOKHO BO3CHCTBUE HA HETO MOJIHHUH.

Jnst mpenoTBpallleHusT HEXKEJIaTeNbHBIX IOCIEACTBUH OT BO3ACWUCTBUS MOJIHUH,
OpPraHu3yI0T KOMILIEKC MEPOIIPUATHH 110 MOJTHHUE3AIIUTE.

Mecrto ymapa MOJHHH TpeAcKa3aTb HEBO3MOXKHO, HO YYHTBHIBasS TOT (DaKT, 4TO TOKH
MOJIHUM BCErJa BBIOMPAIOT KpaTyalliMid MyThb K MOPIO C HAUMEHBIIUM COIPOTHBIIEHUEM, TO
MOTEHIMATBbHBIMU OOBEKTAMHU MONaJaHusl paspsga OyayT 3HAYMTEIBHO BO3BBILIAIOIIMECS
CTPOEHHS U UX 3JIEMEHTHI Ha CyJHe, 00IaJaloniie XOpoIIiel MpOBOJMMOCThIO U UMEIOIINE CBSI3b
yepe3 KOpIyc CyJHa C MOPEM.

[loaToMy NpUMEHUTENBHO K CyIHY Ha MOpE, 3TO O3HayaeT, 4YTO pas3psi MOJIHUHU
BEpOSITHEE BCErO0 YAAapUT B €ro maury (Madra — HHUJAEpJ. mast — BEpPTUKaJIbHO CTOSIIAs
KOHCTPYKIIUSI Ha CyJTHE, OOBIYHO YCTPOWCTB IUIS CBS3M W 00O3HAYCHHUsSI COCTOSIHUS CYy/HA M €ro
JIeHCTBUH; 17151 yCTAHOBKHU MEPEIHEro U 3aJHETO TOTIOBBIX HABUTAI[MOHHBIX OTHEH).

BbinoniHss MeponpusTUS MO MOJIHME3AIUTE MOPCKOTO CyJHA, Ba)XXKHO YYUTHIBATH Ty
0COOEHHOCTh, YTO OHO CO BCEX CTOPOH OKPY)KCHO MOpPEM H HE HMEET BO3BBIMIAIOIIMXCS
MOOJIU30CTH CTPOCHUH.

3ajaya MOJIHMM 3alIUThl COCTOUT B II€peXBaT€ M OTBEJIEHUU TOKA MOJHHUHM IO
0e30macHOMY JUIsl 3alMIIaeMOro O0beKTa MyTH B MOpPE, a TO NMPHUBOAHUT K HEOOXOIHMMOCTH
pa3paboTKe CIEeIUAIbHON CHCTEMBbI 3aIIUTHBIX MEp 0€30TIaCHOCTH OT JCHCTBHSI MOJTHHH.

YCTpoHCTBO MOJHME3AIIUTHI MOXKET OOecrneunBaTh 3allUTy CyAHa OT HPSIMOrO
MOPAXEHUS pa3psilaMd MOJIHUM, TOJILKO B TOM Cllydae, Korja rapaHTHUpOBaHa 3allluTa U OT
BTOPUYHOTO BO3JEHCTBUI pa3psiioB MOJHHU, CBSI3aHHBIX BCJEACTBHE 3JIEKTPOMAarHUTHOMN
UHAYKIUA C BO3HUKHOBEHHEM DJIEKTPUYECKHX [MEpPEHANpPSHKEHUH B METaNIMYEeCKUX
KOHCTPYKLUSIX, HE MOJABEPIIIUXCS MPSAMOMY yJapy, TO TOBODPST, YTO IpPU ITOM BBIINOJIHEHA
IpO303alIUTa CyIHa.

B kauecTBe CpelCTB 3alUTHI HUCIOJIB3YIOT KaK CYAOBblE BEPTHKAJIbHbIE KOHCTPYKIIMH,
TaK U MOJIHUEOTBO/IBL.

MoJiHHEeOTBOI — YCTPOICTBO, KOTOPOE MPUHHUMAET Ha ce0s yAap MOJHHMH, OTBOJUT TOK
MOJIHUHY 1O 0€3011aCHOMY IS 3aIlIUIAeMOro 0ObEKTa IYTH B BOLY.

MoJiiHreoTBOT OOBIYHO COCTOMT U3 OIOPbI, MOJHHENPUEMHHUKA, TOKOOTBOJAA H
3a3eMIIMTETIS.
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Mertannnueckue 4acTH 3JE€KTpOoOOOpYyNIOBaHUS, a TaKKe KOHCTPYKIHMH JJIsi KpPEIUICHUS
TOKOBEIYIIMX YacTel U UHbIE KOHCTPYKLUHU, HE HaXOJAUIUECs TIO0J] HaIlpsHKEeHHEM II0
OTHOIIEHHIO K KOPIIyCy Cy/JHa, HO MOTYIIME€ OKa3aTbCsi I0J HANpsSHKEHUEM B CBS3U C
MOBPEKICHUEM U30JISLUH, 3a3EMIISIOTCS.

Bce Meramnnueckue 000104ku kKabenel JOHKHBI UMETh HENPEPHIBHYIO 3JIEKTPUUECKYIO
Lenb, HaJeKHO COEIMHEHHYIO C KOPIIyCOM CYyAHA. 3a3eMIJICHHE METaTIM4eCKOH 000JI0UKHU
Kabens ocylecTBisieTcs Ha o0oux ero koHuax. Eciu kabenb NpoJIOKEH MO JEpeBSIHHOU
OOLIMBKE, TO 3a3€MJISITbCS MOKET TOJIBKO OJIUH €r0 KOHELL.

Kaxnoe 3azemusioniee coeAMHEHUE BBIIOJIHSAETCS U3 MEIU WIN JPYroro HEMarHUTHOTO
HEKOPpPOAUPYIOLIEro MaTepuaiga M JODKHO OBIThb MPOYHO YKPEIUIEHO U 3aIMLIEHO OT
MTOBPEXKACHUI.

Ha xaxmoli MauTe MoCpeiCTBOM YCTAaHOBKHM MOJHHEOTBOJOB MOJKET OCYIIECTBIISTHCS
MOJIHUE3AIUTA CYI0B C YYETOM CIIEAYIOIINX IOJIOKEHUMN:

— €Clli KOpIIyC CyJHa M MayTa M3TOTOBJICHBI M3 MeETalla U HMEIOT HaJeKHBIH
AJIEKTPUYECKUI KOHTAaKT, @ Ha TONE — BEpXHEW 4YacTH METAJUIMYECKOM MadThl HET HUKAKOIO
AJIEKTPUYECKOTO WJIM JJIEKTPOHHOIO 00O0pyIOBaHMs, 3Ta MauTa OOECHEeYMBAET 3allUTy OT
JICMCTBHS MOJIHHM,

— €CJIM KOPIIYC M MauTa W3TOTOBJIEHBI U3 METaJlIa U UMEIOT HaJSKHBIN 3JIEKTPUUECKUM
KOHTaKT, a Ha TOINE METaJUIMYeCKOM MauyThl YCTAHOBJIEHO KaKOE-IMO0O 3JIEKTPUYECKOE WIIH
AJIEKTPOHHOE 000pYJOBaHHE, HA MayTe YCTaHABJIMBAECTCS MOJHUEIPUEMHUK, BO3BBIIIAOIIMICS
HaJ 3TuM oOopynoBaHueM He MeHee yeM Ha 300 MM.

MouiHuenpueMHUK — (MO-IPYroMy, MOJHHMEYJIOBUTENb) COEIUHSAETCS C IOMOIIBIO
TOKOOTBOJ[a C METAINIMYECKUM KOPITYCOM CyZHAa.

MoJiHUenIpUEMHHK JUIs YCTAaHOBKM Ha MayTaxX HpPeACTaBisseT co0O0il MeTaimdecKuil
CTepXeHb JuaMeTpoM He MeHee 12 MM. B kauecTBe Marepuasia HNpUMEHSETCS Meb, MEIHbIE
CIUIaBbI WIIM CTallb, 3aLUIICHHAs METANINYECKUM aHTUKOPPO3UNHBIM MOKpbITHEM [1].

B kauecTBe TOKOOTBOJAA Ha CyJax MCIHOJIb3YIOT HIMHY, TPOC, MPYT WIH MPOBOJ U3 MEAU
ILUIONIABIO CedeHHs He MeHee 70 MM® WIIM CTAIH IUIOMAAbI0 cedeHns He Meree 100 M, pu
3TOM TOKOOTBOJ 3alIUIIAETCS OT KOPPO3UH.

ToK0OTBOABI IPOKJIAABIBAIOTCS IO HAPY)KHOM CTOPOHE MayT U HAJICTPOEK.

CoeanHeHUs MEXTy MOJHUETPUEMHUKOM, TOKOOTBOJOM U 3a3€MJIUTENIEM BBIIIOJIHAIOTCS
CBapKoil mim OoJITOBBIMU 3axkumamu. B ciydae mpumeHeHHs: OOJITOBBIX 3aKMMOB IUIOIIA/b
KOHTaKTHOI MOBEPXHOCTU MEXAY TOKOOTBOJOM U MOJHUEIPUEMHUKOM WM 3a3€MIIUTEIIEM HE
menee 100 My” u1st Meu 1 ee cruiaBoB u 1000 mMm 2 urst cranm.

3. Pacuer 30HbI BHEIIHEH MOJHHE3AIMTHI CyAHA. )11 BHENTHEN 30HBI MOJIHAE3AIIUTHI
Cy[Ha, BHYTPU KOTOPOIO OHO OYJET 3allUIEHO OT MPSMbIX yIapOB MOJIHUU C OIpPENEICHHON
CTENEHbIO HAa/IEKHOCTHU, UCIOJIb3YIOT HaTAHYThI MOJHUEIPUEMHBIH TpoOC.

TpocoBbIli MOJTHUEIPUEMHUK — 3TO CTAIBbHOW TPOC, MOJABEIICHHBIN HAJ 3alHUIIAEMbIM
00BEKTOM, 3aKpEIUICHHbI Ha HECYUIUX KOHCTPYKLUSAX (omopax, maurax). B kauectBe Tpoca
MCIOJIb3YIOT OOBIYHBIN CTaIbHOM OIIMHKOBaHHBIN KaHAT Mapku TK ceuennem He meHee 35 MM

BHemHuii BuA HaTSHYTOrO TpOoca M PacHOJIOXKEHUE 30H MOJIHME3AIUThl MOKa3aH Ha
puc. 2.

Beenem Ha puc. 2 cnenyronme o0o3HaueHus: — hy — BbICOTa 3anIuiaeMou 30HbI;, hy; —
pacueTHasi BbICOTa TPOT-MauThl; h, — BBICOTA 30HBI 3alUTHI B CEPEUHE MEXIY MauTaMu; hgy —
pacdeTHasi BBICOTa T'PY30BOM IMOJIyMayThl; h — paccTosiHue (BBICOTA) O TOYKH HAMOOJBIIETO
poBHCaHUs Tpoca; hy, — BbicoTa onop; hy — BeicoTa dok-mautel; L;, Ly — paccTosiHue Mexay
Ma4TaMH.

[lo cxemaTnuecku yCTaHOBJIEHHOMY TPOCOBOMY MOJHHEOTBOAY Ha pUC. 2 MPOBOIUTCS
pacueTr 30HBI 3aLIUTHI, T.€. T4 YaCTh MPOCTPAHCTBA, MPUMBIKAIOIIAS K MOJHHUEOTBOJY, BHYTPH
KOTOPOTO CYAHO 3alUIIEHO OT IPSMbIX Y1apOB MOJIHHH.
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Pucynok 2 — PacnonoskeHne 30H MOJTHHUE3AIIUTHI HA CYyJIHE:
1 — 3ammimmaemas 30Ha; 2 — 30HA 3aIIUTHI COOCTBEHHBIMU 3JIEMEHTAMH KOHCTPYKIIUU CYIHA; 3 —
30HA MEepeCceyYeHUs 30H 3aUTH 2 U 4; 4 — 30Ha 3aIIUTHI TPOCOBBIM MOJTHHUEOTBOIOM.

Jns pacuera onpenenuMm 0XUAAEMOE YUCIIO MOPAKEHUN MOJHUEH B TOJ 3alUIAEMOTO
CyJHa.

CynHo, coBepliasi JalbHEE IUIABAaHUWE, MOXKET HAXOJIUTHCS B PA3NIMYHBIX LIMPOTaX
(Tponmkax, cyOTpomMKax, B YMEPEHHbIX MIHpOTax). B 3aBUCHMOCTHM OT MECTONOJIOKEHUS
3alMIIAeMOr0 CyJHa M CPEeIHss 3a roJl IPOJOHKUTEIBHOCTh P03 B yacax JJIs pa3HbIX MIMPOT
cocrtaBiseT: Tponuku — 240 — 270, cyotponuku — 120 — 480, ymepennsie — 120-240.

Torma oxupaemoe 4uCiIO MOpaXEHUH MojgHHEeW N B roj CyaHa UIg pa3HbIX IIHPOT
omnpenenutcs 1o ¢opmye [2]:

N =[(S+6h)L+6h,)—7,7Th*1n-107°, (D)

rae h, — HauOoJblIas BbICOTA CyJHa, M; S — IIMpUHA Cy[HA; L — JUIMHA CyIHA; N — CPeAHee
YHUCJIO YIapOB MOJIHUH B MeCTe IIpeObIiBanus cyaHa (n=38,5).

CoOTBETCTBYIONIMIT pacdyeT 30HBI 3alIUThl TPOCOBOIO MOJHHMEOTBOJA IPOBOIAUTCS
cornacuo JICTY 6 B.2.5-38:2008 [2].

BriBoabl. I[I0MHOCTBIO IpeRynpennuTh MOPAKEHUE MOJHUEH CyIHA, HAXOIAUIErocs B
OTKPBITOM MOpPE€ B I'pO3Yy, IPAKTUUYECKU HEBO3MOXKHO, HO MPaBUJIbHO OpraHU30BaHHAsl CHCTEMa
MOJIHUE3AIUThl IO3BOJIUT, €CJIM HE HUCKIIOYHTb, TO 3HAYUTEIBHO YMEHBIIUTH BO3MOXKHOE
MOBPEXKJCHUE CyIHA M €ero oOopyloBaHUS NpU NPSIMOM MONAAAHUU Da3psiia MOJHHUH.
MouHue3ammuTa cyaHa Oyner o0OecnedeHa B TOM Cilydae, KOI/ia 30HbI 3aIMThI, CO3/1aBaeMble
CYIOBBIMM KOHCTPYKLUHUSIMU W MOJIHUEOTBOJIAMH, MEPEKPHIBAIOT 30HBI CYyJHA, IOJUIeXkKAIIne
3aluTe.

HecmoTps Ha TO, 4TO ygap MOJHHM MOXET IMPUBECTH K CEPbE3HBIM MOCIEACTBUSIM,
MpoJyMaHHass W KadeCTBEHHO BBINIOJIHCHHAS 3alUTa OT e TEePBHYHBIX M BTOPHUIHBIX
MIPOSIBJICHUH czeNiaeT 0e30IacHBIM JTI000€ TabHee TIaBaHue.

CIIMCOK UCITOJIb30BAHHOM JIMTEPATYPBI

1. TIVD — [IpaBuna yctpoiicTBa 31€KTpOycTaHOBOK. — M.: DHeproatomusnar, 1987. —
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2. JACTY 06 B.2.5-38:2008. YnamTyBaHHsl OJMCKAaBKO3aXUCTy OyIiBeNIb 1 CIOPYId. —
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CO3JIAHUE 3D-U30BPAKEHUS JUISI BYIYIIETO ECDIS HA
OCHOBE [IN®POBOM 3EM.JIN

Koeanenxo B. C., Paouonoe C. B.
Xepconckasn zocyoapcmeeHHas MopcKas aKkaoemust
Hayunwiii pyxosooumenv — besxkposnuiii B. A., cmapwuti npenooasamens XepcoHckoti
20Cy0apcmeeHHol MOPCKOU akademuu

BBenenue. JlanHas TemMa oueHb akTyalbHas Ta kak cootBerctBUUM SOLAS regulation
V/19.2.10 ¢ 1 utonsa 2018 ECDIS o6s3an ObiTh Ha Bcex cynax. [locTtemeHHOE BCTYIUICHUS
ECDIS B kauecTBe OCHOBHOTO HAaBUTAI[MOHHOTO MHCTPYMEHTA Ha CyJIHE MOKa3aHO Ha Pucynke
1. U ¢ xaxnapm rogom ECDIS Oyner mMonepHu3MpoBaThCs JUIsl MOBBILIEHUST 0€30MaCHOCTH Ha
Mope.

New Psserger Shps—-suoe: B

New Cargo Ships

Existing Passenger Ships

Existing Tankers

Existing Cargo.

Pucynok 1 — I'paduk nocrenennoro Berymienust ECDIS nHa cynax

OcHoBHasi 4acTb. Mbl BaM XOTHM pacckazaTb O co3faHuu 3D-u3o0paxkeHus ais
oynymero ECDIS Ha ocHoBe n@poBoii 3emsin — 3T0 HOBBIN 3Tan B pazsutuu ECDIS.

Hcnonb3oBaHue 37IEKTPOHHBIX KapT obOjerdaer pabOoTy HaBUTAlMOHHOI'O IOMOIIHUKA U
JaeT BO3MOKHOCTb COCPEIOTOYUTHCS Ha OKpY)Karolled HaBUTalMOHHONW OOCTaHOBKE IS
CBOEBpPEMEHHOTO MaHeBpa. C yBeIMYEHHEM HHTEHCHUBHOCTU TpauKa CyJOB U MOSIBICHUEM
BBICOKOCKOPOCTHBIX CYJI0B, 0€3011aCHOCTh HaBUTaluu npusiekaeT BHUManue. [loaromy ECDIS
urpaer Bce 0oJiee BAXKHYIO POJIb B TEPEBO3KE. JeKkTpoHHas HaBuranumoHHas kapta (ENC)
sisiercst siapom ECDIS.  Dnexktponnas naBuranmonHas kapta (ENC) mpexacrasmsier coGoit
JIBYMEPHYIO KapTUHY PEaIbHOI0 MHpa U OTPaHUYMBAET CIIOCOOHOCTH I0JIb30BATENEH MOIydaTh
OoJiee peaNbHYIO W TMOAPOOHYI0 WH(OpMaNHiO, B KOTOPOM OCHOBHOE€ BHHUMAHHE YIEISICTCS
MOPCKHUM JaHHBIM, HO C MEHBIINM aKIIEHTOM Ha MH(POPMAIUIO O 3eMJie, TaKylo Kak JlaHImadr,
[puyaibl, MOPTOBBIE COOpPYKEHUs, 3laHUM U Jpyrux oo0wvekroB. [lostomy ENC 310 THI
OTpaHMYEHUN MOJENU OpraHu3alliy JaHHBIX I[OJy4aTh Oojiee peajbHyH U MOAPOOHYIO
MH(POPMAIIUIO O OKPYKAOIIECH HABUTAITMOHHOW OOCTAaHOBKH.

[lItypmana AOMKHBI T'€HEPUPOBATH MEHTAIBHYIO MOJEIb KapThl, Bpallath €€ Hu
COMOCTAaBJIATh €H C peaJbHbIM MHUPOM M COOTHOCHTH CHUMBOJIBI M KapThl C pealbHbIMU
GyHKIUSAMH. OTO OOBSCHSET, MOYeMy TaK MHOIO JIIOJIed MCIBITHIBAIOT TPYAHOCTH C
UHTEpIIpeTaliel u MOHMMaHue JIBYMEpHbIX (2D) kapT, 4To 4yacTO HPHUBOIUT K (haTanbHBIM
omnOKaM. JTO CIpPaBEUIMBO JIaXe JJISl ONBITHBIX IITYPMaHOB, OCOOEHHO KOI'/1a OHU YCTalld WU
cTpecc. Bricokuii ypoBeHb cTpecca U Harpy3KH, 4aCTO BCTPEUAIOLIUECs] B MOPCKOM MPaKTUKE.

MHorue ydeHHble B 3TOH OOJIacTU HCCIENOBAaIM TpexMmepHyio rpaduky kapt (3D),
KoTopeie Oosnee Bu3yanbHO J(M(PEKTUBHBI, OBICTpEC | Jerde IMOHMMaTh HAa OCHOBE
kapTorpapuueckoid 3D-Busyanuzanuu, HampaBiI€HHOM Ha YMEHBIIEHHME MOPCKUX aBapHii,
BBI3BAHHBIX YCTAJIOCTBIO, YMCTBEHHOM NEPErpy3KOM M OIPAaHMYECHHON OCBEIOMIIEHHOCTBIO
HaBUTAIIMOHHOMW cuTyauu# [2].
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B ornmmume ot 2D-kaprorpaduu, 3D-kaprorpadusi sSBISETCS OTHOCHUTEIBHO HOBOHM H
HEJ0CTAaTOYHO JIOCTYIHA K MCCIIE0BAHHUIO.

B 1998 roay Ovuta Beimymiena «Digital Earth» (Gore, 1998). Lludposas 3emus moxer
obecrieunTh OOraTyr0 NPOCTPAHCTBEHHYIO HHGOPMAIMIO OT TIJI00adbHOTO MacmTtada 0
JIOKaNbHBIX JeTalied. OTo OyAeT OodveHb IMOJEe3HO JuUIsi MOopckoil HaBurauuu. Kocmuueckas
nH(pOpPMaLlMOHHAsT TEXHOJOTUS M BBICOKOIPOU3BOIAUTEIbHBIE BbIYUCIUTENbHAS TEXHOJIOTHUS
uuppoBold 3eMIM  MOXET OBITh KCIOJb30BaHA JJIsi TOBBIIIEHUS MPOU3BOJUTEIBLHOCTU
AJICKTPOHHBIC HABUTAIIMOHHBIX KapT W H3MEHUTh PEXUM TMPUIIOKECHHUS] HaHHBIX KapT. B
nanpHeeM, udpoBasi 3eMJII MOXKET CTaTh HOBOHM MIaTGOPMOM JIsi MOPCKOM HaBUramu# [ 1].

TAO LIU u npyrue mpeuiokuwid HOBoe MojHoe peweHue s Oyaymero ECDIS na
ocHoBe «Digital Earth» texnonorumu.

Onu paspabateiBatoT HOBYIO Mojenb g Oyaymero ECDIS u ocHOBBIBasch Ha 3TOM
HOBOM MOJieNiu, OHU pa3palaThIBalOT MPOTOTHN cucTeMbl o HazBaHueM «AIC 3D ECDISy. Ora
Mojenb oobenuuseT 2D Bektopubie ENC ¢ 3D-HaBUranmoHHOW cpefioil B €IWHOU CTPYKTYpE.
Ora HOBas cuctemMa OyleT HMETh Ba)XHOE 3HAUYEHUE JUIs BHYTPEHHErO CYHOXOJCTBAa U
pUOPEKHON HaBUTALIUU.

UtoOb1 obOecneunTh Oo0Jice pealbHYI0 W TOAPOOHYIO HHQPOPMAIHMIO OKpYKarolen
HaBUTAIIMOHHONW OOCTaHOBKH, pa3pabaThIBalOT HOBYIO Mojenb it Oymaymero ECDIS. [lanubie
MOJIENIM, B OCHOBHOM pa3/IeJICHHbIE Ha CJIEAYIOUINEe KaTeropHuil: JaHHbIE O MECTHOCTH, JIaHHBIE
riyouH, uckycctBeHHass Boja ENC, moBepXHOCTHblE OOBEKTHI, JIaHHbIE IMPHIUBOB, JIaHHBIE
JUCTAHLIMOHHOTO CYMCISIEMOTO H300pa)KeHUs, TPEXMEPHBIM O0OBEKT, OCHOBAaHHBIM Ha METOE
MoJenupoBaHus U 1 poBoil Teopun 3emuu [3].

JlaHHBIE MECTHOCTU U JAMCTAHLUMOHHOIO CUYHCISAEMOro M300pa’keHUs HUCIOJIb3YIOTCS IS
MMUTAlUN DPEaJbHOM Cpelbl, KOTOpPblE OpPraHU30BaHbl MYJIbTH DPELIEHUEM MNUpPaMHIATbHOM
MoJienbio. 3D-MoIenu MCIONB3YIOTCS JUIsl ONMUMCAaHWsS OOBEKTOB B HABHUTAIlMM TaKHX Kak Oyw,
3/1aHusl, IpUYaibl, MOCTHI U T. A. [loaTromMy cynHOBOAMUTENs MOXKET BUJIETh 3D-HaBUTralMOHHYIO
kapTuHy. OOBEKThl HCKycCTBEHHOW BoJHOW mnoBepxHocTd ENC sBISIOTCS BHUpTYyalbHbIE
MIPOCTPAHCTBEHHbIE OOBEKTHI, KOTOPhIE UCKYCCTBEHHO CO3JAIOTCS JUIsl HABUTALMM WM APYroit
MOPCKOW JIeATENbHOCTH, TaKUX KaK KOHTYp TJyOWHBI, 001acTh IIyOHHBI, 3alpelieHHbIE 30HbI,
30Hbl SIKOPHOW CTOSIHKM U T. A., U O9TU OOBEKTHI SBJISIOTCS OCHOBHBIM cojnepkanueM ENC,
KOTOpBhIE UMEIOT Oosblnoe 3HadueHuwe s cross track error (XTE) alarm m oGuapyxenue
CTOJIKHOBEHUS, aHaIu3 aBapuil u T. A. Vcnonb3yroTcs JaHHble IYOMH s oOecreueHus
BHU3yalIM3aIliu pycia PeKH KOTOphIe MokazaHbl Ha Pucynke 2. Bce manHbie oObeauHEHBI B
cetuaryto monens «Digital Earthy» [3].

Pucynok 2 — HaBuranmonssie pynkiuu B cucteme AIC 3D ECDIS

BouiBoabl. B nacrosimiee Bpemsi AIC 3D ECDIS sBasieTcss mpoOTOTHIIOM CHUCTEMBI C
OTpaHWYEHHBIMU (QY