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THE IMPACT OF VIRTUAL REALITY TECHNOLOGIES ON THE QUALITY AND
EFFECTIVENESS OF NAVIGATORS' TRAINING

This article addresses the topical issue of using virtual reality (VR) technologies in the system of
professional training of seafarers. The purpose of the study is to comprehensively analyse the potential
and prospects of VR in maritime education to improve the quality and efficiency of the learning
process. The relevance of the topic is driven by the rapid technological development of the maritime
industry and the need to modernise the training system in line with modern requirements. The paper
analyses the current state of the seafarers' education system and identifies the deficit of the practice-
oriented component of training, which leads to a lack of applied competencies among graduates. The
specifics and key capabilities of VR educational technologies and their potential for solving existing
problems of the quality of seafarers' training are revealed. In particular, the author emphasises the
ability of VR to significantly expand the possibilities for modelling various professional situations and
practicing practical skills. The specific experience of implementing VR in the system of education of
seafarers is analysed. The research results demonstrate an increase in motivation, student
engagement, quality and speed of professional competence development by 15-25% compared to
traditional methods. The positive impact of VR on the development of cognitive abilities is noted. At
the same time, a number of barriers to the large-scale integration of VR into maritime education have
been identified: significant initial investments, difficulty in integrating into the established educational
infrastructure, and potential risks to the health of users. The author emphasises the need for further
scientific and practical work to overcome them. The article outlines promising areas for the
development of VR technologies in the context of optimising the system of professional education of
seafarers. The importance of expanding the range of educational VR modules, creating complex
simulation environments, and implementing hybrid learning systems that combine classical methods
and VR is emphasised. The need to increase the experimental base for studying the effectiveness of VR
is noted. In general, the study demonstrates the significant potential of virtual reality technologies for
the qualitative modernisation of seafarers' training in accordance with the requirements of the high-
tech maritime industry. The introduction of VR can significantly optimise the educational process,
provided that it is well integrated with traditional forms of education.

Keywords: virtual reality, maritime education, professional training, seafarers, competences,
practice-oriented, immersive technologies, innovations in education, simulators, modelling, computer
simulations.

VIIK 551.465.42(264.3) doi.org/10.33298/2226-8553.2024.2.40.05

Bacanamin H.B.

PO3PAXYHKH HIBUAKOCTI I HAITPSIMY TEYIi B ®JIOPUICBHKIN ITPOTOIII
TA CWUJIA 1T AIi HA PYX CYJTHA

Anomauin. B pobomi nposedeni Oocniodcenus yupkyiayii 600 y @Duopuocvkiii npomoyi.
Pospaxoseano weuoxocmi ceocmpoghivux meuiii Ha OCHOBI 2IOPONOCIUHUX MaA 2IOPOXIMIUHUX
enemenmie. Ilobyoosano kapmu npocmopogozo po3noodiny CONOHOCMI ma memnepamypu 600U Ha
po3pizi ma kapmu weuoxocmeu meuii 8 axeamopii Dropudcexoi npomoxu. IIposedeno ananiz
Hasieayilino-2iopoepagiunux ymos niasants. QOUUCIEHHS 8KA3VIOMb HA me, W0 WEeUOKIiCmb meyii 8
@nopuocokit npomoyi csieae 60 cm/c ma NOBIILHO ZHUNCYEMBCA 3 2AubOUHOW. Tak, y yeHmpanvHii
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yacmuni po3pizy, Ha 2aubduni 400 m weuoxocmi meuiti cmanogume 20 cm/c. axmuuni weuokocmi
meuii, K Ha NOBEPXHI MaK i 8 2AUOOKIU YACMUHI NPOMOKU MO*CYMb Oymu i Oitbuwumu ma oocseamu
190 cm/c (3,7 8ysna). Ockinbku po3paxyHKu nPo8OOUNUCH 3a OA2amopiuHull nepioo 3a 0cepeoHeHUMU
OaHUMUY, OMPUMAHI pe3yibmamu O0ewo HudiCul, ale 3anuaomscs 3Haynumu. Pozensnymo eniug
gimpy ma meuili Ha MaHespeHi Xxapakxmepucmuku cyoHa. Busnayeni paiionu, sKi xapakmepuzyemuvcs
BEIUKOI0 KINbKICMIO OaHUX w000 3HeceHHs cyoeH. Pospaxosano 0ito mpaeep3noi meuii Ha CyOHO y
Dnopudcwvkiltl npomoyi, 0e weuoKocmi meuii 00Cca2aoms MAKCUMATbHUX 3HaYeHb. [Iposedena oyinka
HABAHMAIICEHHS, WO CMBOPIOEMbC MPABEP3IHOI0 Medi€lo Ha CYOHO, NPU MAKCUMATbHIN WEUOKOCH
meuii 190 cm/c. Pesynbmamu po3paxyHKieé 6Ka3yloms HA me, Wo HA CYOHO 8 NOPONCHbOMY CMAHI i3
cepeonim ocadom 27 ¢ym (Oosdcuna cyona no eamepninii 994 ¢pym) npu enubuni mops, wo oinviue
ocaoku 6 mpu paszu, meuisi 6 3,7 8y3na po3sueac HasammadcenHs 551 mc, a 12-ey3nosuil eimep
cmeoproe HasanmaoiceHus 9 mc, wo 6 cymi CmaHo8umsv nonepeyHe 3ycuilis, sike oopienioe 560 mc.
Ompumani pe3ynomamu po3paxyHKie weuokocmei meuii ma cuiu Oii O14HOI meuii Ha CYOHO MOIHCYMb
Oymu euxkopucmaui npu Kepy8awHi cyoamu 6 axeamopii Paopudcvkoi npomoxu O0Jisi 3a0e3neueHHs.
be3neyHo20 MaHespy8aHHsi.

Knrouosi cnoea:Dnopuocvka npomoka, wieuoxicms meuii, CONOHICMb 800U, memnepamypa
800U, HANPSM, PO3DI3, HABAHMANHCEHHS.

IMocTanoBka nmpodJjemu. Oropackka NIPOTOKA € BAXKIIUBOIO CYyAHOX1IHOIO AUISIHKOIO CBITOBOTO
okeany llopsiz 3 M BOHA XapaKTepe3yeThCs BEIUMKHUMHU IMIBUAKOCTSIMH TEUiH, sIKi BATOMO BILTHBAIOThH
Ha MaHEBPEHI XapaKTEPUCTUKU CyJHA Ta HaBiramiiHi ymMmoBH. Jyke BaKJIMBO BPaxOBYBAaTH IIBUIKICTh
1 HampsIMOK Tedii Ha KOXKHOMY Kypci 1 mam’siTaTy, o ii eIeMEeHTH CXWIbHI 10 3HaYHUX 3MiH. Tomy,
PO3paxyHKH MIBUAKOCTEH 1 HampsMy TeocTpodidHHX Tedill MOTPiOHO MPOBOJUTH BCiMa BIIOMUMU
croco0amH, a TaK0XX PO3pOOIIATH HOBI, Ul BIOCKOHAJICHHSI BXKE BIZIOMHX PE3yJIbTaTiB.

AHaJi3 iCHYIOYHX JiTepaTypHHUX JxKepes. BUBUEHHSAM TiApoOMETEOpOIOTYHUX YMOB IJIaBaHHS
B DiopuachKiil mpoTomi 3aliMaeThCcsl 0araTo, SK BITYM3HSHUX, TaK 1 3apyODKHUX JOCHITHUKIB 1
BKIItOUa€e B cebe pi3HOMaHITHI MeToau Ta cnocodu. Ha nopoOku HACTymHHX HAyKOBLIB CHHPAETHCS
aBTOp nanoi podortu: borycnasckuii C. I'. [2], bounapenko A. JI. [3], I'maakux LI [4], Jxuranmmun I
@. [5, 6], Muxaiinos B.H. [7], Bourles B. [12].

Mera crarrti: 3a JaHMUMH TeMmIepaTypd Ta COJIOHOCTI MOPCHKOI BOAM IOOYJIOBaHWUX Ha
peryispHii citui 3 kpokom 0,125 rpagyca mo mupoTi Ta JOBrOTI Ta JaHUX HATYPHUX €KCHETULIHHUX
JOCTIPKEHb Ha PI3HUX PO3pi3ax, po3paxyBaTH IIBUJKOCTI Te€Uiil Ta MO0y yBaTH KapTU IPOCTOPOBOIO
iX posnoainy B akBaTopii ®nopuacbkoi mpoTokd. OLIHUTH HABAHTAXKEHHS, IO CTBOPIOETHCS
TPaBEP3HOIO TEUi€I0 Ha CY/IHO.

OcHoBHa yacTuHa. B po6oTi po3paxoBaHi mBHUAKOCTI Tedid y diaopuicekiii mporomi, sika
3’eHy€e ATIaHTUYHUN OKeaH 3 MeKCHKaHCHhKOIO 3aToKO0. DaKkTHUHI AaHl PO Teuli AeSIKUX pailoHIB
3aTOKM JIOMOBHEHO aHaJli30M JaHUX MpO 3HECEHHS CYAEH Ta pPO3MOJAIIOM TiPOJOriyHUX Ta
TIAPOXIMIYHUX €JIEMEHTIB.

Hwxuye HaBeleHI pO3paxyHKH IMIBUAKOCTEH TeoCTpopiuHUX Tedid, SKI MOXYTb OyTH
BUKOPHUCTaHI IIPU KE€PYBaHHI CyJlaMH, OCKUIbKM BOHHM PO3PaxOBaHI MO MOJIO IIUIBHOCTI 1 IX MOXKHa
HOPIBHATH 31 CXEMOIO Tedild, MOOYyA0BaHOIO Ha JaHMX BHMIPIOBAaHUX 3HAU€Hb LIBUAKOCTI 1 HAMPSAMKY
teuil. Jlns po3paxyHKiB y poOOTI BHKOpPUCTOBYBaiMcs MaTepiaau HarlioHaibHOro ymnpaBiiHHS
oKeaHIYHMX 1 atMocdepHux aociaipkeHb (NOAA) [13,14,15]. A came naHi mpo Temreparypy Ta
COJIOHICTh MOpChKOi Boau y nepioa 2005-2012 pp., moOyaoBaHi Ha perynspHii citui 3 kpokom 0,125
rpajgyca 1Mo IIUPOTI Ta JOBrOTi, a TaKOX JlaHI HATypHUX EKCIEAMLIHHMX JociipkeHb. Kaptu
IIPOCTOPOBOTO PO3TOALTY TEMIEPaTypPH, COJIOHOCTI, MOPCHKOI BOAM Ta IMPOCTOPOBOTO PO3MOILTY
MIBUJKOCTEN Tedil Ha po3pizax B OKPEeMHUX palloHaX 3aTOKU MMOOYI0BaHi 3a JOMOMOTOK0 MPOrPaMHOTO
npoaykty OCEAN DATA VIEW (Version 4.7.10 - 2017).

Teuis BIIMBa€ Ha pyX CyAHA MPOIOPLIHHO 10 HOro MIBUAKOCTI Ta 3aJ€KUTh BiJl KypCy CylHa ,
o070 HanpsaMKy teuli. [Ipu 3ycTpiuHiii Teuii, OCKIJIbKM BHHHUKAE JOJATKOBUH THUCK Ha MEpO KepMma,
CYIHO Kpamie ciyxaerbcs kepma. [Ipu momyTHid Tewii KepoBaHICTh HOTipHIyeThcs. EnemeHTH
MPUILTUBHO-BINIMBHUX TEYil CIiJ] po3paxyBaTH 3a3[aleriib Ha yac HaMiueHOi MPOBOJKU Cy/HA, a il
HaNnpsIMOK Ta MIBUJKICTb, NMOTPIOHO BHOMpPATH HA KOXKHY TOAMHY JUId palloOHY IUIaBaHHS. Takox
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HEOOXIJTHO BpaxoByBaTu OiuHMM 3HOC cyaHa. OcobnuBO HeOe3neyHuid BiH € Ha KPYTHUX MOBOPOTax
dapBarepa mijg 4ac pyxy CyJHa 3a Tedi€ro. BimneHTpoBa cuia MoCWiItOe OiyHe 3HECEHHS CyAHa, TpU
H0ro mMoBOPOTI, IO MOXKE MPHU3BECTU A0 PI3KOT0 3aKUJAHHSI KOPMHU Cy/IHA Ha 30BHILIHIN OiK TOBOPOTY.
[Tpu mocuieHHi BITpY Ta MOMYTHOI Teuii y BYy3KOCTSX MIBUIKICTH Teuii 3pocTae. ToMmy, MIBUAKICTH 1
HaNpsIMOK Tedii CIIiJi BpaXOBYBaTH Ha KOXKHOMY Kypci 1 maM'aTaTH, 10 ii eleMeHTH CXHJIbHI JI0 3MiH.
[Ipu maBaHHI Ha Tedii MOTPIOHO KOHTPOJIFOBATH CBOE MICIIE BCIMa BIIOMUMH METOJIaMH. Tak SK Ha
Hill 3HAYHO 3MIHIOIOTHCS 1HEPIIHI XapaKTePUCTUKU CyJHA Ta KPUBA IIUPKYJIALIT HA TOBOPOTAX.

®dnopuacekka NpoTOKa posramoBaHa B IliBHIUHIN MiBKymi 1 3'€nHye ATIaHTUYHHN OKeaH 3
MekcHuKaHChKOIO 3aTOKOI0. BoHa Bimokpemitoe miBoctpiB @mopuna Big octpoBa KybOa. [lomxuHa
®dopuACHKOI MPOTOKK cTaHOBHTH 651 kinmomer. Haibinpma mupuna 150 kM (HaiimeHnma — 80 k).
I'mubuna dmopuackKoi MPOTOKU B 11 CyaHOIUIABHINA yacTwHi ckianae Bim 150 mo 2085 metpis. Ilpu
oMy TiepeBaxkaroui y Hik rimbunu Big 500 go 700 merpi. HinsgHka MiX ApiOHMMH OCTPOBaMH
apxinenary ®nopuna-Kic Ta ocrpoBom Kyba € HaiiByxuoro. ['onoBHi moptu mpotoku — ['aBana ta
Maiiami. ¥ 1977 poni mixk CIIA Ta Ky6Goro Oyso mianucaHo yroay, sika peryiatroe MexXi MPOTOKH TS
X JIBOX JIeprKaB. 3TiHO 3 HEI, KOPJAOH MiXK IIMMHU JepKaBaMHU IPOXOIUTH mocepeauHi Dropuacskol
npotoku [9, 10, 11].

Y ®nopuackkiil MPOTOLI HAPAaXOBYETHCS BEJNMKA KUIBKICTh BUMAJKIB 10O 3HECEHHS CYJCH.
binburicTs 3 HUX, 3a3Hanu aBapii Ha pudax Ot miBocTpoBa dDnopuaa, TpuMarouu Kype OIopHuaChKO0
npotokoto. IlpuunHoro aBapiii, Ha cam mepex, Oyna HEIOOIIHKA IMIBHIKOCTI 3YCTPIYHOI Tedii mpH
Kypci cyZHa B MIBICHHOMY HampsSMKY Ta MEpeoliHKa MIBUIKOCTI MOMYTHOI Tedii mpu Kypci cyaHa B
niBHIYHOMY HanpsMKy. Ilpu Kypci B miBaeHHOMY HampsiMKy Bix 25°35' ma.m. 80°06' 3.1. mo 24°38'
nH.11., 81°07' 3.1, cyHO MOTpaIUise Mia it0 3yCTPIYHOI Tedii, 0 Mae MBHUAKICTh 3- 4 By3ia, TOMY
HOro Kypc Ma€ CHCTEMaTHYHO KOHTPOJIIOBATHUCS MO MasiKax Ta iHmmMX OeperoBux opientupax. CynHa,
1o WayTh OIopuACHKOI MPOTOKOK KypcoM Ha MiBHIY Bif nmopTy ['aBaHa, iHOMI cifaloTh Ha pudu, e
BiZIOyBa€THCS MPU 3HIKEH] BUIIUMOCTI, 200 TIpU TMEepeTHHI Teuii.

3 MeKkcUKaHChKOI 3aTOKM OCHOBHUU TMOTIK BOAU Ipsimye Yy DIopUACHKY MPOTOKY HOCATAI0YU
MakcuMaiabHOI mBHAKocTi 190 cm/c (3,7 By3na). ¥ marepukoBoi MinmnHu DIOPHACEKOTO MiBOCTPOBA
mBHAKOCTI Teuii nocsraiote 130 cm/c (2,5 Bysna). Po3paxyHKM HIBHAKOCTI Te4idl MPOBOJUINCH 3
BUKOpucTaHHsAM mporpamaoro npoaykry OCEAN DATA VIEW (Version 4.7.10 - 2017). Buxigaumu
JAaHUMU 711 O0paxyHKiB € OcepellHEeH1 JlaHl TeMIepaTypH Ta COJOHOCTI MOPCHKOi BOJM 3a Mepiof
2005-2012 pp. (Oepezenp Micsalb) Ha po3pidl 3 kpokom 0,125 rpamyca mo mosrorti (puc.l,2).
OOuncneHHs BKa3yloTh Ha Te, 1O MBUAKICTH Teuii B Propuackkiil nmpotomi csarae 60 cm/c (puc.3) Ta
MOBUIBHO 3HUXKYEThCA 3 TNMOMHOI0. Tak, y LEHTpajbHI 4YacTUHI po3pidy, Ha rmbuHi 400 M
MIBUAKOCTI Teuiii cTaHoBUTH 20 cm/c. DakTUYHI MIBUAKOCTI Tedii, IK Ha MOBEPXHI Tak 1 B TNIMOOKIi
YaCTUHI MPOTOKU MOXYTb OyTH 1 OLIBIIMMH, OCKUIBKM PO3PaxyHKH MPOBOAMIMCH 3a OaraTOpiuHUN
nepios 3a OCepelHEHUMHU JaHUMH, OTpPUMaHi pe3yJbTaTu AEUI0 HIDKYI, aje 3aUIIAl0ThCs 3HAUHUMHU

(puc. 3).

@DopUACHKY MPOTOKY XapaKTepU3ylOTh, SIK MPOTOKY 31 3HAUHUMM IIBUJIKOCTAMHU Tedild Ta
BEJIMKOIO KUIBKICTIO IaHUX PO 3HECEHHS CYAEH, TOMY JOPEYHO PO3IJISHYTH [0 O14HOI Tedii Ha pyx
CyJHa.

Huxue posrnsiHyTo cuity nii 614HO1 Teduii Ha cyaHo aeaseidToM 90 tuc.t. y Bonax ®ropuachkoi
HpPOTOKH, MpH mBUAKicTI Teuii 190 cm/c (3,7 By3miB) 1 TpaBep3HOro BiTpy 12 By3iiB.

C=f*L*d*v?;

C — HaBaHTa)XEeHHs, 1[0 CTBOPEHE TEU1€I0 Ta BUpaxeHe B "KopoTkux" ToHax (907,2 kr);

f— baxTop, skuii 3aneXUTH BiJ 3amacy BOJAM Mif KiieM, Ta 3MmiHeThes Bix 0,0015, mpu ymoBi,
mo rimubuHa B 3 pa3u Oumpma ocanku, m0 0,0036, xomm rnmbuna nopiBHioe 1,1 ocaaku; mpu
MOKa3HUWKaX TITMOWHHU B 2 pa3u OUbII01 3a ocaaky, dhakrop nopiBaioe 0,0018;

L — noBxuHa cyqHa 110 BaTepiiHii, PyTu;

d - cepenHs ocanika, GyTu;
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V 7 — WBUAKICTH Tedii, y By3Jax.

Ha cynHo B mopoxHBOMY CTaHi 13 cepeaHiM ocanom 27 GyT (HOBXHHA CyIHA TI0 BaTepiiHii 994
¢yT) npu rIMOKUHI MOPS, 110 OUIbIIE OCaJKHU B TPH pas3H, Teuis B 3,7 By3iiB PO3BHBA€ HaBAHTAKEHHS
551 tc, a 12-By310BuUi BiT€p CTBOPIOE HAaBaHTAXKEHHA 9 TC, K€ B CyMi CTAHOBUTH MOIEPEUHE 3yCHILIA,
10 JopiBHIOE 560 TC.

OTxe, NIpy 3HAYHMX LIBUJIKOCTSX T€4id OCOOJIMBY yBary MOTpPiOHO MPUIUIATH O1YHOMY 3HOCY
CyJlHa TIpHY TUTaBaHHI (papBaTepaMu, a came MpH MOAOPOXKI i MOCTAMH Ta MiAXO/A1 10 IPUYIATIIB.
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Pucynok 1. Kapra npocTtopoBoro po3mnoainxy TemrnepaTtypu MOPCbKOI BOAM Ha po3pisi y
dnopuckkiii mporori (6epezens, 2005-2012 pp).
(BuKxoHaHO aBTOpOM, nporpamuuii mpoaykT OCEAN DATA VIEW (Version 4.7.10 - 2017))
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Pucynox 2. Kapra mpocTopoBOro po3mnofisly COIOHOCTI MOPCHKOT BOAM Ha po3pisi y
®nopuacekiii nporoui (6epesens 2005-2012 pp).
(BuxoHaHO aBTOpOM, nporpamunii mpoaykT OCEAN DATA VIEW (Version 4.7.10 - 2017))
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Pucynok 3. KapTta mpocTopoBOTr0o po3noauTy MBHAKOCTEH Tediid Ha po3pi3i y DropuachKin
npototi (6epezens 2005-2012 pp).
(Bukonano aBropom, mporpamauii mpoaykT OCEAN DATA VIEW (Version 4.7.10 - 2017))
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BucHoBkH. B po60Ti mpoBeieHi JOCiKeHHs UPKYIIALii Box y PIopuACkKii MpoToLli, a came
PO3paxoBaHO MIBUKICTh T€Uii HA OCHOBI T1APOJIOTIYHUX Ta T1IAPOXIMIYHUX €JIEMEHTIB 1
NPOaHaJi30BaHO BIUIUB TEUii HA MAHEBPEHI XapaKTEPUCTHKH CyIHA.

dopuichka MPOTOKA XapaKTEPU3Y€ETHCSI TIOCTATHBO BEITMKOK KIJIBKICTIO JaHUX MO0 3HECEHHS
CyJeH. AHali3 JaHuX MOKa3aB, 10 OCHOBHOIO MIPUYMHOIO aBapiil € HEJOOLIHKA MBUAKOCTI 3yCTPiuHOL
Teuii mpu IpsIMyBaHHI Cy/IHA B MIBACHHOMY HANpPsIMKY Ta MEPEOIiHKa MBUAKOCTI MOMYTHOI Tedii Ipu
psMyBaHHI HOTo B MIBHIYHOMY HAIPSIMKY.

OOuwnclIeHHsT BKa3ylOTh Ha Te, IO MBUIKICTH Tewii B dmopuachkid mpotorl csrae 60 cm/c
(puc.3) Ta MOBIBHO 3HIKYETHCS 3 TIHMOMHO0. Tak, y HeHTpanbHil 4acTHHI po3pi3y, Ha riauouHi 400 M
MIBUIKOCTI Teuild ctaHoBUTHh 20 cM/c. DakTUYHI MIBUIKOCTI Tedii, sSIK Ha MOBEPXHI TaK 1 B TJIMOOKIH
YacTUHI MPOTOKH MOXKYTh OyTH 1 OinbimmmMu ta nocaratu 190 cm/c (3,7 By3na).Ockilbku pO3paxyHKU
MPOBOJIWIIACH 33 OAraTOPiYHMIA MEePioj 3a OCEPEAHCHUMH JTaHUMH, OTPUMaHI Pe3yIbTaTH JCII0 HIKYI,
aJie 3IUIIAI0ThCSA 3HAYHUMU.

PospaxoBana cwia aii TpaBep3HOi Tewii Ha cyaHO y DIopUICHKii MPOTOIl, MPU MaKCUMaIbHIN
mBuakocTi Teuii 190 cm/c. 3a pesyabprataMu po3paxyHKiB MOKHA 3pOOMTH BHCHOBOK, IIIO HAa CyJIHO B
MOPOXKHBOMY CTaHi 13 cepenHiM ocanom 27 Gyt (moBkuHa cynHa 1Mo BarepdiHii 994 ¢yt) npu rinubusi
Mopsi, o OinbIle OCaJAKu B TPU pas3u, Tedis B 3,7 Bysla po3BUBaE HaBaHTaxkeHHs 551 tc, a 12-
BY3JIOBUI1 BITEp CTBOPIOE HABaHTAXECHHA 9 TC, IO B CyMi CTAHOBHTBH IOIEPEYHE 3YCHIUIS, SKE
nopiBHIOE 560 TC.

TakuM 4ynMHOM, OTpUMaHi B poOOTi pO3paxyHKH MIBHAKOCTEH TeUil MOXKYTb OyTH BHKOpPUCTaHI
Ipy KepyBaHHI Cy/laMH, a TaKOK Ha OCHOBI OTPHMAaHUX PE3YJIbTATiB MOYKHA MPOBOAUTH PO3PAXYHKH
HABaHTaXCHHsI O1YHOI Teuil, [0 Ma€ BILUIMB Ha IIBHJKICTh, TOBOPOTJIMBICTh Cy/IHA T4 BHUKJIUKAE HOTO
O14HMUIA 3HOC.
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Vasalatii N.V.
CALCULATIONS OF THE SPEED AND DIRECTION OF THE CURRENT IN THE
FLORIDA STRAIT AND ITS EFFECT ON THE MOVEMENT OF THE SHIP

Abstract. In the work, studies of water circulation in the Florida Straits were carried out. The
velocities of geostrophic currents were calculated on the basis of hydrological and hydrochemical
elements. Maps of the spatial distribution of salinity and water temperature on the section and maps of
current velocities in the water area of the Florida Straits were constructed. An analysis of the
navigational and hydrographic conditions of sailing was carried out. Calculations indicate that the
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current velocity in the Florida Strait reaches 60 cm/s and slowly decreases with depth. So, in the
central part of the section, at a depth of 400 m, the current velocity is 20 cm/s. Actual current speeds,
both on the surface and in the deep part of the channel, can be higher and reach 190 cm/s (3.7 knots).
Since the calculations were carried out over a multi-year period based on averaged data, the results
obtained are somewhat lower, but still significant. The influence of wind and currents on the
maneuvering characteristics of the ship is considered. Areas characterized by a large amount of data on
shipwrecks have been identified. The effect of the transverse current on the vessel in the Florida Strait,
where the current velocities reach maximum values, is calculated. An assessment of the load created
by the transverse current on the ship was carried out at a maximum current speed of 190 cm/s. The
results of the calculations indicate that on an empty ship with an average draft of 27 feet (the ship's
waterline length is 994 feet) at a sea depth three times greater than the draft, a current of 3.7 knots
develops a load of 551 tons, and 12- the nodal wind creates a load of 9 ts, which in total is a transverse
force equal to 560 ts. The obtained results of calculations of current velocities and the force of the
transverse current on the ship can be used in the management of ships in the waters of Florida to
ensure safe maneuvering.
Keywords: Florida Strait, current speed, water salinity, water temperature, direction, cut, load.
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