Cyoogoorcoenue (Shipping & Navigation) 127

YK 656.614.073.238-047.36+629.544.065-047.36 DOI: 10.31653/2306-
5761.27.2017.128-137

LOADING SYSTEM CONTROL CONTAINER SHIPS

CUCTEMA KOHTPOJIIO 3ABAHTAKEHHASA
KOHTEHHEPOBO3IB

V.V. Nikolskyi !, DSc, prof.,, Y.A. Nakul %, captain, PhD student,
V.0.Stovmanenko 3, student

B.B Hixoabcbkuii |, 0.m.u., npogpecop, ¥YO.A. Hakya 2, kaniman, acnipanm,
B.O. CroBmManenko 3, cmyoenm

! National University “Odessa Maritime Academy”, Ukraine
! Hayionanvnuii ynieepcumem “Oodecvka mopcoka axademis”’, Yrpaina
2 National University “Odessa Maritime Academy”’, Ukraine
2 Hayionanvnuti ynisepcumem ‘“Odecvka mopcoka akademis”, Ykpaina
3 Petro Mohyla Black Sea National University
3 Yepnomopcokuti Hayionanvnutl ynisepcumem im. Ilempa Moaunu, Yxpaina

ABSTRACT

During this work system for container ship loading was created, looked over the
details of realization such systems, the most effective ones was chosen and described
it’s work.
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ITocTanoBKka mpodJieMn B 3arajibHOMY BHUIVISIAL | Ti 3B'SI30K 3 Ba:KJIMBUMH
HAYKOBHUMH 200 NPAKTUYHUMH 3aBJIAHHAMU

3aBaHTa)KEHHS BaHTaXXIB Ha CYJTHO € 30BCIM HE TaKHM MPOCTUM 3aBJAHHSM, SK
MOKE 3JaThCs Ha mepmmid morisna. HemOamicTe mig 4yac 1bOTO MPOIECY MOXKE
OpPUBECTH 1O JYyXKE€ CEpHO3HMX HACHIJIKIB. 30KpeMa TMOKa30BUH BHUIAJOK
koHTeitHepoBo3y “CSCL Uranus” [1], ssikuif mOTpanuBIIK B IITOPM HAaXWJIMUBCS 1 3a
6opTt 3iitiwio 80 KOHTEHHEPIB, TOIATKOBO JI€AKI KOHTEeHHEpH OyJi0 MOIIKOIKeHO. Bee
e BiAOYJIOCS 4Yepe3 HEMpaBWIbHE 3aKPIIJICHHS Ta 3aBaHTAXXEHHS KOHTCHHEPIB Ha
o6opti [2]. B mimcymky 3HauHl (iHAHCOBI BHUTPATH Ta CYAOBI MPOLECH, SKi
PO3TATHYJIUCS Ha JCKUJIbKa pokiB. Bce Morno obiiiTucs e cepitosHiie, sikOu CyaHo
HaXWJIWJIOCS Ha OUTHIIMI KyT BHACHIOK HEJOTPUMAHHS MPaBUJI TEXHIKM O€3IMeKH.
CyaHO MOTJIO JOCSTHYTH 3HAYHOTO KPEeHY H MepeBepHyTHCS, TOAl MOBa HIia O mpo
3HAYHO OUIbIII BUTPATH, a TAKOXK PO JIFOJICHKI KUTTS.

Takox HE TOOIMHOKMMH € BUMAAKU, KOJIM HEOOX1THUI KOHTEeHHep rnepeldyBae Imija
JBOMa, a TO W Ounblle, KOHTeWHepamu. [[s BUBaHTaXXEHHS ILOTO, MOTPIOHOTO,
BaHTaXy TpeOa BHUBAHTAXHUTH JIEKUTbKA I1HIMUX OO’€KTIB, a TMOTIM 3HOBY iX
3aBaHTaxuTH. Lle 3aiimae 4dac, a OTKe TakOXX MPU3BOIUTH 0 (DIHAHCOBUX BHUTpAT.
[lomryku pimenHs, sike 3aatHe Oyno O Jomomaratd MOPTOBUM MpalliBHUKaM Ta
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eKIMaxy CyJHa, He MpUHeCIn OakaHUX pe3yJbTaTiB. BiacyTHICTh Takoi cucTeMu Ha
PHUHKY IOpPYY 3 iCHYBaHHSM MOMUTY 3 OOKY TPaHCHOPTHUX KOMITaHIl CTBOPIOE HiIYy,
Ky MOJKE 3aiHATH TTOA10Ha cucTeMa.

AHaJIi3 OCTaHHIX JOCATHEHb 1 myOJikauniii, B IKMX MOYaTO PilllIeHHHA AAHOI
npooJemMu i BUAJIEHHS HEBUPIIIEHUX PaHille YACTHH 3arajibHOI MpodJjiemMu

PO3BUTOK KOMIT'FOTEPHUX TEXHOJOTIA Ha KOKHOMY PIBHI PO3BHUTKY BiJIKPUBAE
HOBI MOJKJIUBOCTI KOHTPOJIIO 3aBaHTAXKEHHSI BAHTAXXIB Ha CYJHO 3a/Jisi IPUCKOPEHHS
mporiecy. Aje, He 3BaXKal0uu Ha 11e, Ha 0aratbox CyJHaX KamiTaH, abo HOTO MOMIYHUK,
Mae 6e3MmocepeTHbO CIIOCTEPITaTH 3a MPOIECOM 3aJIs TOTO, MO0 MEePECBITIUTHUCS, III0
BIJIMOBIAHUI KOHTEHEp OyJI0 BCTAHOBJIEHO CaMe Ha Te, MONEePeIHhO BKa3aHE MICLIE, a
U1 TIEpEeBIPKHU 3aKpiruieHHs Tpeba Oylio HapaBUTH IE€KUIbKA JIIOIEH, K1 O 3MOTJIN BCe
OTJISIHYTH B O€3mocepeiHiii OIM3bKOCTI 10 KOHTEHHEpA.

3apa3 iICHyIOTh MPOTpamH, sIK1 T03BOJISIIOTH TpadivyHO BIAOOpaKaTH PO3MIIIEHHS
KOHTEWHEPIB B 30HaX 30epiraHHs, ajie 3aHOCUTH JIaH1 PO nepeOyBaHHs [TUX BaHTaXIB
Tpeba BpydHY, IO MPUXOBYE Yy cOO1 3arpo3y MOMHIOK ab0 HETOYHOCTI 3 MPUBOAY
HEYBKHOCTI. Takok MporpaMud MOXYTh TPOMOHYBAaTH ONTHMI3aIlil0 PO3MIIICHHS
KOHTEWHEPIB, aje BXKE MICJsl TOro, SIK JIaHl MPO HHOTO OYJ0 BHECEHO, TOOTO SIKIIO
KOHTEHHEp BCTAHOBJCHO 1 JHINE TOTIM BHECEHO B MpOrpaMmy, TO TOBEACTHCS
NEepecTaBIATH HOTO, TOOTO BUTpAYaTH TOJATKOBHUI Yac Ta PECYpPCH.

B pesymbTaTi mpOBEACHOrO aHaNizy Cy4YaCHMX CHUCTEM 3aBaHTaKCHHS
KOHTEITHEepOBO3iB [3-6] Oyiu BUSABJICHI 1X HEJOMIKU:

® HEOOX1/IHICTh KYTyBaTH LIJIKOM HOB1 KpaHU JJIs 3aBaHTAKEHHS, K1 peati3yoTh
y’K€ TOTOB1 aJITOPUTMHU ABTOMATH30BAHOTO 3aBAHTAXCHHS, 1110 BUMAara€ BIIMBAHHS
3HAYHUX KOMITIB 332 BIIHOCHO KOPOTKHIA MPOMIKOK YacCy;

® 3aKPUTICTh KOAY MIPOrpaM, 10 He JO3BOJISIE€ THYYKO HAJIAITOBYBATH MIPOTpaMy
JUTsl TOTPeO TOTO UM 1HIIOTO0 KOHTEHHEPOBO3Y/TIOPTY/TPAHCIIOPTHOI KOMITAHIT;

®BHCOKA I[IHA Ha MPOAYKTH (ipM, SKI TPOMOHYIOTh AHAJIOTIYHI CHUCTEMH
(manpuxmang DELFTload xomrye 150 eBpo 3a onHy JiIeH3110);

®HAI[JICHICTh HA TIEBHUH, KOHKPETHUW THUN CYyJEH, TOOTO BIJACYTHICTb
YHIBEPCAJILHOCTI,

® HEJIOCTATHIM pIBEHb aBTOMATH3Allli Yy MPOrpaMHUX MPOAYKTIB (HEOOXITHICTH
BPYYHY BHOCHUTH JIaH1 IIpo nepeOyBaHHS YM BIJICYTHICTh IEBHOTO KOHTEHHEPY).

@opMyJIIOBAHHS IiJIeH CTATTI (IOCTAHOBA 3aBIaHHS)

Hamu mnpomoHyeThcsi cucTeMa, METOI CTBOPEHHS SKOi € BCTaHOBIICHHS
KOHTPOJIIO HaJl MPOIIECOM 3aBAHTAXXEHHS B MOPTaxX AJs 3a0€3MEUEeHHS MPABHIBHOCTI
PO3MIIIEHHS, JOTPUMAHHA MMOKa3aHb Bard JJIsl KOKHOI YaCTUHU CYAHA, JOTPUMAaHHS
MpaBWJI TEXHIKH O€3MEeKU MPU PO3MINIEHH] KOHTEHHEPIB 3 BaHTaKaMU PI3HUX KJIACiB
“nebe3meunocti”’. IleBHI BHIM BaHTaXIB MAlOTh MEBHI MpaBWIa PO3MILICHHS.
BiamoBimHO 10 mMX mpaBWiI Mae MiAOUpaTUCS MpaBUIbHA MO3UIIIS IJIs KOHTEWHEepa.
Takox 11 cuctema Ma€e JOMOMOTTH OTPUMATH JOCTYH 1O KOHTEHWHEPIB, SKI MalOTh
OyTH BHMBaHTa)XEHI B MOPTYy B NEpIIly dYepry, TOOTO ONTUMI3yBaTH PO3MIIIECHHS
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BIJIMTOBITHO JT0 MApIIPYTY JIJIsl ONTUMAJIBHOT TIO3UIlT KOKHOTO KOHTEHHEpa 1, B TOM Ke
9yac, MaKCUMaJIbHIM 3aBaHTaXEHOCTI KOpaois.

BukJiax 0CHOBHOro MaTepiaJy 10CaiIKeHHsI 3 00IPYHTYBAHHAM OTPUMAHUX
HAYKOBMX pPe3yJbTaTiB

Criodatky BapTO PO3TJSHYTH MPOIEC 3aBaHTAXEHHS Ha TemnepimHii yac. Komu
CYJIHO 3aXOAHUTh Yy MOPT, TO 32 JOTIOMOTOI CYIyTHHUKOBUX KaHATIB 3B’S3KYy CITHCOK
BaHTaXIB, Ki TpeOa 3aBaHTAXXUTH BXKE MEPEJAaHO B MOPT 1 HA MiCIi BiIOYBalOTHCS
niarotoBui  pobotu. HeoOximaHi KOHTeHepH 3 TMOPTOBUX 30H 30epiraHHs
JOCTaBISIIOTHCS 70 O€3MocepeIHhOoro Micisl 3aBaHTakeHHs. [licnmst Toro, sK CyaHO
MPUILIBAPTYBAJIOCS MOYUHAETHCS MPOLEC 3aBAaHTAXKEHHS. 3a HUM CIIJIKYE TOMIUYHUK
KaliTaHa, BIAMOBIIAJIbHUM 3a BaHTaXH1 omnepaiii. [IpoTe BiH MOXe NuIIe Bi3yaabHO
CJIIIKYBaTH 3a THM, IO BinOyBaeThcs. KOAHUX CHUTHAIIB MPO TE, 110 TOM YW 1HIIHUN
KOHTeHep Oyno 3aBaHTakeHO. KpaHu, KepoBaHI KpaHOBUMH, ITOYHHAIOTH
NEPEHECEHHS] BaHTaX1B, CTABJIATh KOHTECHHEPH Ha BUIbHI MICIA y BUJAUICHUX 30HAX
3aBaHTXEHHS cyaHa. llpu 1boMy He 3aBXKIM MOKHA KOHTPOJIIOBATH TOYHY
MOCTAHOBKY BaHTaXy, 110 MOE MPHU3BECTH 10 HECTAOUTLHOTO BCTaHOBICHHS. [licis
TOTO SIK 0yJIO 3aBaHTAXKEHO YC1 KOHTEHHEPH eKIMaXKk 3aKPIIUIIOE 1X, BIAIIBAPTOBYETHCS
1 BUXOJUTh Y MOpE.

TaxuM YMHOM MOXIIUBO C(hOPMYBATHU 10 CUCTEMH KOHTPOJIIO TaKi BUMOTH:
1. 3a0e3neueHHs HaAIMHOTO 3B 3Ky MK KDAaHOBUMHM Ta KOHTEHHEPOBO30M.

2. BizyanbHuii iHTepdelc curHamizanii 3aBaHTKEHHS TOTO YH 1HIIOTO
KOHTEHHEDPA.

3. AHaJi3 HaBaHTaXXCHHS PI3HUX CEKTOPIB KOpaOJIs.
4. 306epexxeHHs 1CTopii.

Ha Bcix GPS-cuctemax y mopTy CyHO € TOUKOIO, IO AYXKE YCKIATHIOE KOHTPOJIh
3a TIPOIIECOM 3aBaHTAKCHHSI, TaK SIK TIOCIIITUTH MOJIOKEHHS Tijia Ha ocHOBI 1aHux GPS
HEMOJKJIMBO, a00 ayXe Joporo. BukopuctaHHs 1i€i TEXHOJOTII mepiie, Mo crajio Ha
AYMKY, KOJIA MOBA 3aiIuia MpO KOHTPOJb 3a MiCIE3HAXOKEHHAM 00 €kTiB. Tak 5K
MEePEBI3HUKU HE MOXYTh HIIK MOJM(IKYBaTH KOHTEHHEP, TO BapiaHT 13 30BHIIIHIM
MapKyBaHHSIM TaKOX Bijnaaae. Tpeba 3HANTH CIOCIO KOHTPOJIKO TMOJIOKEHHS Tija,
Ak OM He TmependadyaB HISKMX JIOJATKOBUX OO’ €KTIB-OPIEHTUPIB Ta JIO3BOJISB
3aIUIIATHA KOHTEHHEp caMe Yy TOMY BUTJISAI, B IKOMY HOTO HaJlaB KIIi€HT. BiamoBiaHO
710 IUX BUMOT OyJI0 00paHO KOOPIUHATHUI METOA KOHTPOJIIO.

KoxHe Ti10 Mae KOOpAUHATH B MMPOCTOPI. Y BIBIIM MEBHY TOUYKY BIJUTIKY MOXKHA
TOYHO CKa3aTH MPO MICIE3HAXOHKEHHS 00’ €KTa y pocTOopi. 3BICHO, OJHOTO HAOOPYy
KoopAauHAT Oyjae 3amMalo IHAKIIe MU CTUKATHUMEMOCS 3 ITHOPYBaHHSAM (DakTHUHUX
pO3MipiB Tia. SIKIIO MU PO3TIISIIA€EMO KOHTEHWHEP, TO TOBOPUMO IPO MPSIMOKYTHHIA
napayieNierninesl i3 3aJaHuMU po3Mipamu. [peasbHO ommcatu HOTO TOJOXKEHHS Yy
pocTopl MOKHa 3adiKCyBaBIIM KOOPAMHATH (X,y,Z) yCiX HOro BEpIIMH BIJHOCHO
neBHOi 06a30BOi TOUKM (IMOYATKY KOOPJWHAT), aje IJs CHpPOIICHHS, Maloud PO3Mipu



Cyoogoorcoenue (Shipping & Navigation) 130

TOTO Y IHIIOTO KOHTEWHEpa MOKHA OOMEXHUTHUCS KOOPAMHATAMH YOTUPHOX TOYOK,
KOOpJIMHATH HIKHBOT OCHOBH MOJKHA PO3pPaxyBaTH, SKIIO BOHA Oyne mapaienbHa 10
3eMHO1 ToBepXHi. [lapanenbHicTh MOXKHA OIIHUTH PO3TIISTHYBIIH KOOPAUHATH Z TOYOK
BEPXHbOI OCHOBH (puc. 1).

A(XO)YO’ZO)

B<X1)YIazl)

B'

CI

Puc. 1. @ikcosarni mouku ons suznauenHs koopournam (A' npuxosana)

Inepuiiini HaBiramiiiai cuctemu (IHC) 6yayTs po3mimeni B Toukax A, B, C, D. d
— nmiaroHanb OiuHOi rpaHi. Pemra koopaumHaT Oyae pospaxoBaHa. PospaxyHku
MPOBOAUTUMYTHCSI HACTYITHUM YHHOM:

- BI3bMEMO TOUYKY A, K 0a30By, ii z = Z;
- po3risiHemMo NpsiMOKYTHUK AA'B'B.

Y Bunaaky, koiu z, = Z, maemo KyT ¢ =0. SKkmo aHajoriyHa curyaris
noBroputhest 3 npsaMokyTHHUKOM CC'D'D, to npsmokytHuk ABCD mnapanensHO
nepeneceThcsi B A'B'C'D' 3 BIINOBIIHOIO 3MIHOKO KOOPAWHAT Z ITUX TOYOK Ha Z.

Axmio Ha oaHIM 13 OIYHHUX MOBEPXOHb HE BUKOHYBAaTUMEThCS ymoBa ¢ =0,
JIOBEJIEThCSI BUKOHATH JTOJATKOB1 po3paxyHku. Tpeba po3paxyBaTH Haxuj BiJIHOCHO
TOYKH (pHC. 2).

tan(  ByAB|=Ah/R (0

SIK110 TaHTeHC KyTa 3011bIIYBAaTUMETHCS 1O IEBHOTO MOPOTOBOI0 3HAYEHHS, TO
KpaHOBUW OTPUMYBATUME MOMEPEIKEHHS 1 Ma€ BUPIBHATHU MOJIOKESHHS.

Bo R ( nintiinui pozuip )

Ah

B

Puc. 2. Pospaxynok naxuny
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AHAJIOTIYHUM YMHOM MOJKHA OIMCATH MICIS, B SKUX 1[I KOHTCHWHEPHU MOXKHA
30epiratu (CKJaJa B MOPTY) YK MEPEBO3UTH (30HU 3aBaHTaXKEHHS Ha CyJHI). Takox
MO’KHA BUKOHATH PO3MITKY TaKMX 30H B IOPTY (pucC. 3).

Yy

B(X;3,v2) C(x3,V3)

K| K K|K|K

A( X151 ) l)( X4,_\'4)
Bona

K| K |K |K|K

\/x

0(0,0)

Puc. 3. Kapma po3miwenns koumetinepis y nopmy (npsamoxymuux ABCD oemoncmpye
KOOpOUHamu 00HO20 3 MOXMCIUeUX Koumetinepis), K — konmetinep, Kp. - kpaH.

Takum 4MHOM MO’KHA OTPUMATH JaHi MPO MICLE3HAXOIKEHHS TOI'0 YM 1HILIOTO
KOHTEIiHepa BIJHOCHO JIETKO, MAal4u Mepe] cOO0O0I0 KapTy 30H 3aBAaHTAKECHHS YU
nopToBoro ckiaay. CTBOpHUBIIHM 0a3y NaHUX, KA OB’ I3yBaTUME KOOPAMHATH 00’ €KTa
Ta HOTO 1IeHTU(IKATOP (MMOCHIIaHH HA 1HGOpMAILIio PO LIeH KOHTEHHEP) MOXKHA Oye
3HAXOAUTH HEOOX1THUI 00’ €KT 3HAIOUN HOTO KOOPIMHATH 1 HABMAKHU. A II€ 1 € OJTHIEIO
3 OCHOBHUX IIlJIEH CUCTEMH, SIKa KOHTPOJIIOBATUME 3aBAHTAKCHHSI.

Tpeba Tinmbku HaABUMTHUCA AOCTATHHO TOYHO pPO3paxoOBYyBaTH abO BH3HAYATH
KOOPAMHATA TOYOK B TPOCTOpi. B Oyab-KoMy BHITaIKy MOBEAECTHCS OTPUMYBATH
neBHY 1HQopMaIlito Mpo 3MiHYy CTaHy KOHTEWHepa, o0 JaH1 mepe3anucyBaiucs ado
PO3paxoByBaJIUCA CIIOYATKY. BpaxoByroun KUIbKICTh HEOOX1THUX OMepallii, ski Tpeda
BUKOHYBATH IS MIATPUMKH aKTyaJIbHHUX JaHWX Ta YacTOTy BHKOHAHHS MOKHA
BIIIATH TIPIOPUTET crocodaM, SKi JI03BOJIITUMYTh O€3MOocepeHbO0 OTPpUMATH
KOOPAWHATH TiJIa, O pyxaeTbes. s mux 1inei MmoxkHa BukopuctoByBatu [HC [7-9],
SK1 JIO3BOJISIOTH 3IMCHIOBATH BUMIPU TPUCKOPEHHS Ta I(yTOBl MIBUIKOCTI TLIA 1
BIJIMOBIAHO 70 LIBOTO PO3paxyBaTH MOJIOKEHHSA B MpocTopi. BoHu ckiamaioTecs 3
TPHOX OCHOBHUX KOMIIOHEHTIB:
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® aKcesepoMeTpa, MPUCTPOIO, SKUH BU3HAYAE TPUCKOPCHHS;

® ripOoCKoII (1), IpUCTPi# (01), 1110 BU3HAYAIOTh KYTORBI IIIBUJIKOCTI;

® CJICKTPOHHUN OOYHCIIOBAILHUN MPUCTPIH, 110 BUKOHYE MEPBUHHMI aHami3
JTAaHUX Ta Ha iX OCHOB1 pO3pPax0OBY€ MBUAKICTh PyXy Ta, BIACHE, KOOPIUHATH.

Tpeba, mo6 Taki IHC Oynu po3tamoBaHi NpuUHAMHI B JABOX BEpIIMHAX
KoHTeitHepa. OCKUIbKY MapKyBaTH, 3MIHIOBATH 30BHIIIHIN BUIJIS M BCTAHOBIIIOBATH
NeBHI, J0JAaTKOBI KOMIIOHEHTHM Ha KOHTEMHEP MOXKE TUIbKH BIJIACHHK, JOIILHO
BctaHoBUTH [HC Ha kpimnennst kpany. Ilin yac mepeHeceHHs] BaHTaXy KpITUICHHS
KpaHy MiJ’ €IHY€ETbCS 10 KYTiB, TOMY IOJOKEHHS JaTUYMKIB HAa KPITUICHHSAX OYyAyTh
30iratucsi 3 TOJOXKEHHSAM KyTa Tula B mpoctopi. Jlo Toro x ¢ikcyBaTH 3MiHU
MOJIOXKEHHSI, BIJIMOBIIHO JIO HAIIMX 3aj1a4, TpeOa TUIbKH I11]1 Yac NEPEHECECHHS.

Takum 4YMHOM cHUCTEMA 6y}:Le I[MpamroBaTH TaK:

L. KpanoBuii, orpuMaBiiyM KOOpAUHATH MOTPIOHOTO KOHTEWHEpa, MijaiiimMae
roro kpanoM. B MoMeHT 3ueruieHHS B 0a31 BUKOHYETbCS MOUIYK 1HGopMaIlii mpo
BaHTaX, sIKUM Oyne nepereceno. OTpuMaBIIN PO3MIpU KOHTEHHEPA PO3PaXOBYIOTHCS
KOOPJMHATH BCIX 1HIIUX BEPILIUH.

II. BukonyeTbcst mepeMilieHHs KOHTEilHEpa Ha CyAHO BIJNOBIAHO O
KOOpJMHAT, 5Kl OyJu 3aJaH1 KamiTaHOM JJIs JJaHOTO KOHTEiHepa.
III.  Ilicna Toro, sk KoHTeWHep OyJi0 BCTAaHOBJIEHO Ha MOTPIOHE MicCIE,

CYJIHOBa YaCTHHA CHUCTEMH OIOBIIIAETHCS MPO Iie. B mopToBy 0asy BiampaBise€ThCs
KOMaH/1a, sSIKa MiATBEPUKYE YCIIITHE TIEPEHECCHHS BAHTAXKY.

Tak Oy/e MOBTOpIOBATUCS MOKHU BC1 BaHTaX1 He OyJie 3aBaHTaxkeHO. OKpiM TOTrO,
BIJIMOBIIHO /10 TapaMeTpiB CyAHA CHUCTEMa, a came I CyJHOBa YacCTHHAa MOXeE
BUCJIOBJIIOBATU MPOIO3UINT 11010 HAWOUIBII pallioHAILHOTO PO3MIIICHHS BaHTaXIB.
Jlns Toro, mo0 yci po3paxyHKH 31HCHIOBAJIUCS SKOMOTra TOYHIIIE — B CYJAHOBIH
JacTUHI Oyne CTBOpeHO iHTepdeic, SKUil MO03BOJISE€ HAJAIITyBaTh crenudivni
napaMeTpu Ta OHOBUTH, YU BIIKOPUTYBATH KapTy 30€peKeHHs BAaHTaxiB (puc. 4).

Kapra 36epexennss BantaxiB (mani K3B) — ne dopmanbHmii onuc yciX 30H
3aBaHTAXKEHHS, 3 X OMHCOM 1 ypaxyBaHHSAM CIElU(pIKH KOHKPETHOTO CyAHA, KOXKHE
MicIIe JUIsl KOHTeWHepa B SKiil TOCTABJICHO Y BIJMOBIIHICTh O KOOPAMHAT BITHOCHO
MeBHOI, 0a30BOT TOYKH KOHTEHHEPOBO3Y. AJie BUHHMKA€E MpoliemMa ICHyBaHHS JBOX
JlekapToBUX KOOPAMHATHUX MPOCTOPIB, AK€ TaKUM YHMHOM KpaH HE JI3HAETHCS
KOOPAMHAT MICIl TPU3HAYEHHS uYepe3 Te, IO HE ICHYE 3B 3Ky MDK HUMH. JlJis
BUpIIICHHS 1Ii€l TpoOsiemMu Oyae BHUKOHYBATHUCS Y3TO/DKEHHS KOOPJAMHATHUX
npoctopiB. [licns mBapTyBaHHS CyqHA B TIOPTY 1 BCTAHOBJICHHSI KaHay 3B S3KY i3
NOPTOBHMH KpaHaMu BinOyneThcs mepeada K3B 1 po3paxyHOK KoopauHAT HE
BIJIHOCHO 0a30BOi TOYKM CyJIHAa, a BIJHOCHO 0a30BOi TOYKM MOPTOBUX KpaHiB. Bci
NIEPETBOPEHHS BiI0yBaTUMYThCS B MPOTPAMHOMY KOMIUIEKCI i KamliTaH, MPaIfoloyu 3
K3B Ha cyaHi MoXe BIAMPABIATH MOTOYHI, 3p03yMiIl HOMY KOOpJIUHATH, SIKI OyIyTh
ABTOMATUYHO TIEPEPaxoBaHi CUCTEMOIO.
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A(Xp,y))B(x3,Y2)

K

D(X;Ys) Clxys)

Puc. 4. Kapma 36epexcennus eamnmasnicis, K - xommetinep 0ns npuxiady, saKui
Xapakxmepusye po3MiujeHHsl

Jlani HaBexeMO BUMOTH IIOJIO KaHaTy 3B’s3Ky. Ha GopTy cymHa € CymyTHHKOBI
KaHaJM 3B 53Ky uepe3 sIKi MOYKHA OTPUMATH JOCTYI y Mepexy [HTepHeT. BiamosigHo
MO>KHA HAJCHJIATH JaHi yepe3 Iei KaHa, aje IIe € He HaJTO Pe3yJIbTaTUBHO, 10 TOTO
K JlaH1 B TPOIIEC] mepeaavl MoKyTh OyTr nepexoruieni. Habarato O1ibin HagiiiHUM €
MPSIMUH 3B’ 130K KPaHOBUX Ta cyaHa. /|1t 3a0e3nederHHs 3B’ 13Ky MO>KHA CKOPUCTATHUCS
0e31pOTOBUM 3B’SI3KOM (IPOTOBE 3’€THAHHSA OYJI0 BIAKMHYTE SK HEpallioHaJIbHE). 3
MOMIXK CTaHJAPTIB OE3APOTOBOI Mepeaayl JaHuX, sIKl paliOHaIbHO BUKOPHUCTOBYBATH
1 o0y T0BU JIOKaNbHUX Mepex Oyno oOpano crangapt IEEE 802.11, a came #ioro
peanizaniro — Wi-fi. Ha cyani Oyne BcTaHOBIEHO poyTep a0 iX HU3Ka, aKuii(1) B3M031
MOKPHBATH PO3pPaxOBaHy BIAMOBIIHO JI0 PO3MIPIB Cy/lHA 30HY. B 30H1 3aBaHTa)KEHHSI
CTOSITAME PETPAHCIATOP CHUTHANy JJia 3a0e3ledeHHs HEOOXITHOro pajiycy il



Cyoogoorcoenue (Shipping & Navigation) 134

BI/IMOBIIHO JI0 peajiii TOro YW 1HIIOrNO TMOPTY Ta OCOOJMBOCTEH MOTO 30H
3aBaHTaXXEHHS (puC. 5).

Puc. 5. lloxpumms Wi-fi — 6a3u (b), sika mae padiyc noxpusanus (R, R>L (0osicuna
cyoua)/2)

Bci Mmopysi, BCTaHOBIIEH! HA KpaHaX BIANPaBISITUMYTh 1H(OpPMALIIIO Ha CYJHOBY
YacTUHY CUCTeMH. BoHa siBisie cO0010 KOMII'IOTEp, KU MPUEAHAHO IO POYyTEPA, 110
CTBOpPIOE MepexXy KomyHikauii. Ha xomm’ioTepi BCTaHOBJEHO MPOTPAMHE
3a0€3MeUeHHs, K€ BUKOHYE OOpOOKY BCIX JaHMX, fKI HAAXOIATh BiJI KpaHIB.
3aMoBHIOETHCS CyTHOBUH PeECTp BaHTaXIB, SIKUH siBIIsie co00t0 HanOymoBy Ha K3B i,
0 CYTI, OEAHYE KOOPAUHATHY 1H(OpPMAIIiI0 PO MICIIE3HAXOHKEHHS 00’ €KTa 1 J1aHi
npo et 06’ext. HampsiMy 3 maHuUMHU, SIKI HATXOIATH 3 MEPEXKi, MPAIIOBATUME JIUIIIE
OJIMH TPOTPaMHMIA MOIyJb. Byne BinOyBaTHCs JTOTYBaHHS Ta 3aHECEHHS KOHTEHHEpa
JI0 peecTpy BaHTax1B cyAHa. Bei iHII nmporpamMHi MoayJsl IpaioBaTUMYTh 3 HUM. B
mporpami mependoadeHo: TpadiuHui iHTEpdeic KopucTyBada, SKHA JO3BOJISIE
Bi10OOpa3UTH PO3MIIIEHHS KOHTEHHEPIB; MOJIYJb, SIKHU J0O3BOJSE TMEPErNIIHYTH
ICTOpiI0 TEepeBe3eHb, MOIYJb aHAII3y PO3MILICHHS, KU MiIOupaTuMe HalOIbII
ONTUMAaJbHE TOJOXKEHHS [UIsl KOHTEHWHEpa; MOAYNb 3B’SI3Ky, uepe3 sKui
31ACHIOBATUMETBHCSA 3B A30K MIJK Cy/THOM Ta KPaHOBHMH.

KpanoBa > wuactmHa cucteMHu CkiagaeTrecs 3 aABox wmoaynie IHC Ta
MIKpOKOHTpOJIEpY, uepe3 sKuUH 3A1ICHIOBaTUMEThCS IMepenaya iHQopmarii.
MikpokonTpoJsiep mia’eqHaeTbes uepe3 iHTepdeiric RC-45 no Ouibil MOTYKHOTO
poyrepa. MoxunBa npsMa mnepefadya 3 MIKPOKOHTpoJiepa, SKIIO0 A0 HOTo CKiIamy
BXOAUTH BOyAoBaHuM Mo1yb Wi-fi. TakuM 4MHOM MaeMoO Mepexy, K 300paKeHo Ha
puc. 6.
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CynHo

e

O6mactp cucremu(Wi-fi)

T e —————————————————————————

Puc. 6. Iepapxia mepeorci

BucHOBKH i mepcneKTHBH MOAAJBIIUX PO3BiIOK Y TaHOMY HANIPSIMKY

Ilin yac BUKOHaHHsS poOOTH OyJ0 MpPOaHAI30BaHO Ta BHU3HAYEHO MPOOJIEMY
3aBaHTAXXEHHS CyleH y nopTtax. Po3risiHyTOo BapiaHTH pO3B’SI3aHHS BHUPIIICHHS
mpoOJemMu, SKi ICHYIOTh Ha TEMEepINTHINA 4Yac 1 BUSABICHO iX Hemomiku. Biamosimai
MOMEHTH OyNi0 BKJIIOYEHO B IMOCTABJICHE 3aBJaHHS. bylo BHU3HA4YEHO 3aBAAaHHA 0
MalOyTHBOI CHCTEMH, BIAMOBIAHO N0 SKOTO OYJIO pO3pOOJIEHO MOJAENTh CUCTEMHU Ta
OMKCAaHO MEXaHI3M ii poOOTH, KOOPIMHATHUI MeTOA KOHTpoo. be3apoToBi Mepexi
ta IHC € ocHOBHUM Ta J1i€BHM 3aCO00M BHUPIIIEHHS MTOCTaBJICHOTO 3aBIaHHS.
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