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INEPEIMOBA

Hlanoeni xonecu!

Bu tpumaete B pykax 30ipky Te3 gonosijeil Ipyroi MikHapoaHOT HAayKOBO-IIPAKTUYHOI
KoH(pepeHtil «/Ipobremu cmanoco pozsumky mopcwkoi eanysiy (PSDMI-2022)», meroro sikoi €
aHaJIi3 Ta y3arajlbHEHHS HOBUX TEOPETUYHUX 1 IPUKIAJHUX PE3yIbTATIB 00 BUPIIIEHHS MUTAHb
CTaJIOTO PO3BUTKY MOpChKOi ramysi. Kondepenuis mana mpoxomutu y MicTi XepcoHi, IO
po3TanioBaHe Ha MAJIbOBHUYMX Oeperax piuku JIHINpo, Ha 6a31 XepCOHCHKOI IepKaBHOT MOPCHKOL
akajemii, sika Mae JaBHIO icTOpiro Ta Oyna ctBopeHa y 1834 pomi. B opranizamii Ta poOoTi
KoH(pepeHIrii 6epyTh y4acTh IPOBiIHI HAYKOBO-OCIII/IHI Ta HaBYaJIbHI 3aKjIaau YKpainu, JInTeu,
Pymynii, ['py3ii, AzepOaiipkany Ta iHIINX KpaiH 3apyOioKsL.

Haxane moBHoMaciiTaOHe BTOprHeHHs Pocii BHECIO KOPEKTHBU B JKUTTS YKpaiHU
BIILJIOMY 1 XePCOHCBHKOT JIep>KaBHOT MOPCHKOI aKaIeMii TaKoK, ajie He CTalI0 Ha 3aBa/Il JisSUTbHOCTI
Ta pOo3BUTKY Hamioro 3akiany. Kondepeniis Binoysacs B OHIaH-pexKUMI 1 MU AyXKe BISYHI yCiM,
XTO JIOETHABCS IO HAC Ta IMOAUTUBCS CBOIMH HAIPAI[IOBAHHSIMH.

OCHOBHHUM 3aBAaHHSAM KOH(EpeHIIii € 00roBOpeHHs IMUPOKOT0 KoJa HOBUX HAyKOBHUX i
MPAKTUYHUX Pe3yJabTaTiB 3aCTOCYBaHHS 1HHOBAlii; OOMIH JyMKaMd Ta TMONIYK HOBUX
NPIOPUTETHUX HAIPSMKIB HAYKOBUX JIOCII/[’KEHb; BCTAHOBJICHHS Ta PO3BUTOK HOBHX KOHTAKTIB Y
chepl HAYKOBOTO CHIBPOOITHHIITBA MK HaBYaJIbHHUMH 3aKja/laMd, HayKOBUMHU YCTaHOBaMH,
mianpueMcTBaMu YKpaiHu Ta 3apyOiioksa. OgHa 3 ocoOnamBoOcTed KOH(EpeHmii — 3amydeHHs
MOJIOIUX HAYKOBIIB JI0 PO3POOKM HAWOUIbII aKTyalbHHX HAMPSMKIB HayKOBUX JOCITIIKEHb Y
MOPCBKIH TpaHCIIOPTHIH ranysi.

Mu BreBHEHI, 110 poOJieMaTHKa HayKOBUX Tpallb KOH(pEepeHLil Oy/1e CIpUsATH IJIiTHOMY
aHai3y Ta OOrOBOPEHHIO BHILE3a3HAUYEHUX MUTaHb, OOMIHY 7€M Ta JyMKaMH, IOIIYKY
NPIOPUTETHUX HAINPSIMKIB HAYKOBHMX JOCIHIPKEHb, BCTAHOBJICHHIO HOBUX KOHTAaKTIB y cdepi
HAyKOBOI'O CHIBPOOITHUITBA (axiBIIB Taiy3l, 3aJlydeHHIO MOJIOAMX HAYKOBIIB JI0 Yy4acTi y
BUBYECHHI HaMOIbII aKTyalbHHUX HAMpPSIMKIB JOCHIIKE€Hb Y MOPCHKIM ramysi Ta CIpHUITHME
IIBUIKOMY BITHOBJICHIO €EKOHOMIYHOTO TOTEHITIaTy Y Kpainu miciis nepemoru!!!

Opranizatopu IUPO ISAKYIOTH YCIM ydacHHUKaM KOH(EpeHIl Ta CHOJiBalThCs, IO
PSDMI-2022 crane TpaaumiiHOO IaTHOPMOIO JUIs 3yCTpiuel Ta CIiIKyBaHHS.

BucnosmoemMo cBoOl0 ImUpy MOJASKY YyCIM aBTOpaM JOMNOBiJEH 3a MOPO3yMIHHS Ta
CHIBITpAIIIO 3 OpraHi3aTOpPaMH.

baxxaeMo BciM HOBUX HayKOBHUX 1JIel Ta JOCSTHEHb, TutigHOI pobotn Ta [IEPEMOI'U
HAIIIOI JIEP’)KABU!

3 nosaeoro, Opeanizayitinuti ma [Ipoepamuuu komimemu.
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FOREWORD

Dear colleagues!

You are keeping in your hands a collection of abstracts of the Second International
Scientific and Practical Conference "Problems of Sustainable Development of the Maritime
Industry” (PSDMI-2022), which aims to analyze and summarize new theoretical and applied
results in addressing issues of sustainable development of the maritime industry. The conference
was scheduled to be held in the city of Kherson, located on the picturesque banks of the Dnieper
River, on the basis of Kherson State Maritime Academy, an institution with a long history
established in 1834. Leading research and educational institutions of Ukraine, Lithuania, Romania,
Georgia, Azerbaijan and other foreign countries take part in the organization and work of the
conference.

Unfortunately, the full-scale invasion of russia adjusted the life in Ukraine and Kherson
State Maritime Academy as well, but it did not hinder the activity and development of our
institution. The conference was held online and we are grateful to everyone who joined us and
shared experience.

The main goal of the conference is to discuss a wide range of new scientific and practical
results of the innovations application; exchange ideas and search new priority areas of research;
establish and develop new contacts in scientific cooperation between educational institutions,
research institutions, enterprises of Ukraine and abroad. One of the distinguishing characteristics
of the conference is the involvement of young scientists in the development of the most relevant
areas of research in the maritime transport industry.

We are confident that the problematics of scientific papers will contribute to fruitful
analysis and discussion of the above issues, exchange of ideas and opinions, finding priority areas
of research, establishment of new contacts in scientific cooperation, attraction of young scientists
to studying the most relevant areas of research in maritime industry and the rapid restoration of
the Ukraine’s economic potential after the victory!

The organizers are sincerely thankful to all the participants of the conference and hope that
PSDMI-2022 will become a new platform for meetings and communication.

We express our sincere gratitude to all authors of the reports for their understanding and
cooperation with organizers.

We wish everyone new scientific ideas and achievements, fruitful work and VICTORY TO
OUR STATE!

Sincerely, Organizing and Scientific Committees.
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CEKIIA:
MOPCBKA EKOJIOTTA TA 3AXHCT HABKOJTHIIIHBEOT O CEPE/JOBHIIIA
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OCOBJIMBOCTI BUKOPUCTAHHA CUCTEM OYUILIEHHSA BAJIACTHHUX BOJ

bepecmoeou 1.0.
Jlynaticoxuit incmumym Hayionanvrnoeo ynieepcumemy « Qdecvka MoOpcbKa akaoemisny

(Vkpaina)

The International Convention for the Control and Management of Ships Ballast Water and
Sediments (MixxaapogHa KoHBEHIIis 10 KOHTPOJTIO 1 yIIPaBIIiHHIO OallaCTHUMHU BOAAMH 1 0CaIaMu)
BcTynwia B ynHHICTH 8 BepecHs 2017 poky. o BepecHs 2017 xonBeHuis Oymna parudikoBaHa
Outbn HiK 60 KpaiHamu, IO MpeACTaBiAlOTh OuUTbil HiXXK 70% CBITOBOrO TOHHAXY. 3T1HO
Konsenii icuye nBa crangaptu (D-1 1 D-2).

Crannapt D-1 Bumarae BiJ cy/ieH poOUTH 3aMiHy OaslacTy Y BIIKpUTOMY MODi, He OJIHKYe
200 mwe Bim Oepera i Ha rambuHi He MeHme 200 M, IO JO3BOJISE 3HEIIKOAUTH OUIBIIICTH
MOTEHLIHHO HeOe3MeuyHuX OpraHi3MiB. Y pasi, SKIIO L1 BUMOTa He3/1iiiICHeHHA - SIK MiHIMyM B 50
MWIAX Bifg Oepera i Ha rauOuHi He MeHme 200 M abo B mo3Ha4YeHIH 30HI 3aMiHM Oanacty
BIJIMTOB1THO 70 TipaBuja B-4 koHBeHIIii.

Cranpmapt D-2 BH3Ha4ae MakCHUMalbHO JOIYCTUMY MO BiJIKATI KiJIBKICTh IIKIJUIMBUX
OpraHi3miB, BKJIIOYAlOYM TIEBHI  MIKpoOM  HeOe3leuHi s JIFOJCBKOTO  3J0pOB'S
(<1000 KOE/100mu1).

VYpsnu ydacHukiB IMO goMoBWIHMCH TOB'S3aTH MPUBEIEHHS ICHYIOUHMX CYIIB JI0
crangapty D-2 pa3zom 3 onoBienHsM International Oil Pollution Prevention Certificate (IOPPC).
B HaitbmmkyoMy MallOyTHbOMY BCl CyJHa MOBUHHI OyayTh MaTh Ha OopTy oOJaaHaHHS Ui
3HEIIKO/DKSHHS 0alaCTHUX BOJI i BiAmoBinaTu cranaapty D-2 [1], puc. 1.

IMO
EEE)YEIDETIDEEIDEETIDY

Hogi cyna nobynoeaHi

nicns 08.09.2017 Crangapr02 > RN RN NN

Ornag arigHo Ornsg Ornag

MixHapogHoro sanoBiranHs ua IOPP D-1uu D-2 Ha lOPP D-2
3abpynHeHHs Haditolo ( IOPP)

3poBrexo nicns 08.09.2014 D-1 D-2

Ornapg srigho Ornag

MbxHapoaHoro 3anobiraHHs Ornsn D1 Ha IOPP D2
3aBpyaHerts Hagroro (I0PP)  Ha lOPP D-2

3poBnero oo 08.09.2014 D-2

Cranpapr D-1 [ RRRRRRRRRRR RN IS Latest

Pucynoxk 1 - Etanu BupoBakenHs «KoOHBEHIIIT 3 KOHTPOJIIO Ta YIPaBIiHHAM 0alacTHUMU
BOJaMH U ocaJlaMu»
B 3B’s13Ky 3 BUIlI€3a3HAYCHUM IIUTAHHS PO3POOKH, BUOOPY Ta BAKOPUCTAHHS CUCTEM
OYMIIICHHS 0aJaCTHUX BOJI € JIOBOJI aKTyaJIbHUMHU B ChOTOJICHHI.
Ocob6nuBy yBary B JOCIHIJKEHHI TPUAUISIIOCH: PO3TIISLy OCHOBHUX CIOCOOIB OYHILICHHS
0aJacTHHUX BOJ, BIUIMBY THILY Cy[HA Ta HOTO JAECABEHUTY Ha 3aCTOCYBAHHS IIHX CIOCOOIB, a TAKOXK
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CHIBCTABJICHHIO EHEPTeTUYHUX BUTPAT B 3aJIEKHOCTI BiJl IPOJAYKTHUBHOCTI Ta METOLy OOpOOKH

OaJlacTHUX BOJI.

OCHOBHI METO/IM OUYHILIEHHSI CyTHOBUX OAaCTHUX BOJ YMOBHO MO>KHA PO3AUTUTH Ha
HACTYIHI MIArpyNy: MeXaHi4Hi, Gpi3uyHi, XIMIYHI, a TAaKOX KoMOiHOBaHi [1,2,3,4], puc. 2.

MexaHiyHi

Dinvrpauin
BUKOpUCTaHHA
MYAbLTIFAPOUIKNOHIB

BUKOPUCTaHHA
cenaparTopis

MeTtoau 06pobku

Di3nyHi

06pobka ynbrpadionetom
O6pobKa yneTpassykom

ObpobKa enekTpocTpymom
O30HVBaHHA
O6pobKa iHepTHUM rasom
HarpisaHHAa

{ KombiHoBaHi

Ximiyni

EnektpoxnopysaHHa
O6pobka aioKkcuaom xnopy
O6pobKa nepeoKcMaom BOAHKO
O6pobKa rinoX10pUTOM HaTPIO
O6pobKa XN0PHUM KUCNOTOK

Pucynok 2 - MeTtoau ouunlieHHs 6anacTHUX BOJ Ta Criocodu ix peamizarii

Ha BuOip THITy cCTeMaMK OYUIIEHHS OaJlaCTHUX BOJI BEJIMKUH BILTMB HAJIA€ TUI CyTHA Ta
fioro Mictkicte. Tak, Hampukiag, Ha TaHKEpaX IMPAKTHYHO HE 3YCTPIYAIOTBCA CUCTEMHU
eJIeKTPOXIMIYHOTO XJIOPYBaHHS Ta MeXaHiuHoi oO0poOku. Ha puc. 3 HaBeneHO 3alIekKHICTh

3aCTOCYBAaHHS CHCTEMH O0pOOKHM OanacTy BiJ THITY CYJHA Ha OCHOBI JaHWX 3 JOCTiKEHb [1].

Tun cygxa MicTkicTb XnopysaHHA [opasaHHA MexaHi4yHa BukopucTaHHa BukopucTanHa
(enexrtponis) XimiyHoro obpobka iHepTHOro rasy 030HY
peareHTy
bankep
Handy-Handymax < 60,000 DWT Tak Tak Tak Tak Tak
Panamax- < 60,000-20,000 DWT Tak Tak Tak Tak Tak
Kamsarmax
Capesize > 90,000 DWT OKpim BEAMKKMX Tax OKpiM BEAMKMX Tax Tar
TaHkep
Handy <35,000DWT Pigko Tak Pigko Tak Pigxko
Handymax-Aframax | 35,000-120,000 DWT Piaxo Tan Pigko Tau Piggo
Suezmax 120,000-180,000 DWT Piako Tak Pigko Piako Piako
VLCC 200,000-320,000 DWT Hi Tak Hi Piako Pigko
uLcc > 320,000DWT Hi Tak Hi Piako Piggo
KoHTeliHepoBo3
Feeder < 500-3,000 TEU Tau Tan Tax Tan Tan
Panamax 3,000-4,500 TEU Tak Tak Tak Tak Tak
Postpanamax 4,500-9,000 TEU Tak Tak Tak Tak Tak
Ultralarge > 9,000 TEU Tak Tak Tau Tak Tak

Pucynoxk 3 - 3actocyBaHHs cucTeMu 00poOKH OanacTy BiJ THITY CylHA

Tpeba BiAMITUTH, IO CUCTEMHU OUHUIIICHHS 0ATaCTHUX BOJl BUMAraloTh BUKOPUCTAHHS
JIOTATKOBUX BUTPAT €HEprii [2, 4], 110 MOXe BUMaraTH, HaBiTh, BCTAHOBJICHHS JIOJIATKOBOTO
JIU3elib-TeHepaTopy, puc. 4.
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Pucynok 4 - CrioxvBaHa MOTYKHICTh YCTAaHOBOK 0OpOOKH 0aacTHUX BOJI XJIOPOM Ta
yIBTPadioNeTOBUM OIIPOMIHEHHSIM

VY3aranpHIOI0Y1 MOKHA 3a3HAUUTH, 1110 3 8 BepecHs 2024 Bci cyJqHa MOBHHHI BiANOBIIaTH
crangapty D-2 KoHBeHmii Mo KOHTPOIIIO i yIpaBIiHHIO OaJaCTHHUMHU BOJAMH 1 OCaJaMH, IO
IPAaKTUYHO HEMOXKJIMBO 0€3 HassBHOCTI CUCTEMHU OUYMCTKH OanacTHUX BoJ. B nanuii yac Haiibinble
NOLIMPEHHS] OTPUMAII TEXHOJOTiH O0OpOOKHM OalacTHHX BOJ XJOPOM Ta yIbTpadioleTOBUM
onpoMiHeHHsM. [Ipu yomy croci® moaaBaHHS XIMIYHOTO PEareHTy MiJXOAWUTh A0 BCIX THUIMIB
CyJleH, MexaHiuyHa 00poOKa 1 XJIOPYBaHHSI €JIEKTPOIII30M 3aCTOCOBYIOTHCS Ha Oallkepax 3 MajiuM 1
CepeHIM JeIBEHTOM, Ha TaHKepaxX Takui crocid oOpoOKH 3yCTpi4aeThCsl PiAKO, 3aCTOCYBAaHHS
IHEpTHOTO Trazy Ta O30HY pIOKO 3YCTpIUYaeThCsl Ha TaHKepax BelIMKOl MicTkocTl. Ha
KOHTEHHEPOBO3axX MOUIMPEHHS OTPUMAlM MPAaKTUYHO BCi BUAM OOpPOOKH, IO CKOpIll 3a Bce,
00yMOBJIEHO HasBHICTIO MOTYXHUX JU3€Ib-T€HEPATOPIB.

JITEPATYPA
1.Ballast Water Treatment Advisory. URL: https://www.safety4sea.com/wp-
content/uploads/2014/09/pdf/2011.5.23BalastWaterTreatmentAdv.pdf (nara 3BEPHCHHS:
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INIOCTAHOBKA 3AJTIAYI BUBOPY OIITUMAJIBHOI'O 3AKOHY YIIPABJIIHHSA
E®EKTUBHICTIO EKCILUTYATAILIII MOPCHKUX CYJIEH 3 TBUHTAMUA
PEI'YJIBOBAHOI'O KPOKY

T'onosans A.lL, bopucenxo C.M.
Ooecvkuil HAYIOHATLHUL MOPCLKULL VHIBEpCUMem
(Vkpaina)

P03BUTOK CyIHOIIABCTBA Ta MOPCHKOTO TPAHCIIOPTY € 3aralbHOCBITOBOIO TEHJCHIIIEIO.
Ha croroaHimHii JeHh MOPChKI BaHTAXKOIEPEBE3CHHS CKIanaloTh 0m3bko 80 % y cBiTOBOMY
BaHTak000iry Ta Omu3pko 20 % y macaxupoodiry. Takoxk IHTEHCHBHO pPO3BHUBAETHCA 1
pubonpoMucioBuil poT, yacTka KOro y CKJIaJi MOPChKOIo TpaHcropTy aocsrae 50 %.

IaTeHcuBHMIA PO3BUTOK (DIIOTY cripusie 30UIBIICHHIO YHCEIBHOCTI CHEIiaJbHUX Cy/IeH Ta
cyneH 3abe3nedeHHs (KpUTodaMu, OyKCHPH, HayKOBi, IPUPOIOOXOPOHHI cynHa). MMoBipHO, 11
TEHJEHIIS 30epiraTUMEThCs, OCKUIbKH €(EeKTHBHICTh 1 KOHKYPEHTOCIIPOMOKHICTH MOPCBHKOTO
TpaHcnopTy 3pocTtae. I'BuHTHM perynboBaHoro kpoky (I'PK) 3Haxomare nenami mmpuie
3aCTOCYBaHHSI, 0COOJIMBO Y CIICHIAIbHUX CyIHAX, CyTHAX 3a0€3IeUeHHS 1 BAHTAXOIMACAKUPCHKIX
cynHax. lle mosCHIOETbCS HU3KOK IepeBar mnepej rBuHTamMu (ikcoBaHoro kpoky (I'®K).
[Tepesaru I'PK HalinoBHilIe peani3yloThCs y BXKKHX YMOBaX IIaBaHH, 30KpeMa Ha XBUJIIOBAaHHI.

B nannit yac Ha cynnax I'PK He mpucrocoBani 11 G6e3nepepBHOI 3MiHM KPOKY I'BUHTA.
{06 3miCHUTH TaKe YMpaBIiHHSA, HEOOXITHO MaTH CHEIiabHI JAaTYUKH, 10 BHUMIPIOIOTH
30BHIIIHI 00ypeHHs, MporpaMHO-amapaTHi KOMIUIEKCH, IO OOpoOJIsiioTh iHopMaliioo, ska
HAJXOIUTh BIJ JAaTUMKIB, 1 MEXaHI3MH, IO 3AIHCHIOIOTH Oe3MepepBHUI MOBOPOT JOMaTen 3a
ONTUMAJILHUM 3aKOHOM YIIPaBIiHHS, 0 BHJIAETbCA IPOrpaMHO-alMapaTHUM KOMIUIEKCOM.
JIOLTBHICTE 3aCTOCYBAaHHS BChOI'O LbOrO OOJaJHAaHHS BHM3HAYAETHCS THUM €QEKTOM, SKHUU
3'IBIAETbCA Bl O€3MEpepBHOrO KEepyBaHHs MOPIBHSAHO 3 MEPIOAMYHOIO CTYMIHYACTOI 3MIHOIO
KpPOKY I'BUHTA BIANOBITHO 710 301JbIIEHHS 3HAY€Hb OCHOBHUX MTapaMETPiB XBUIIb.

VY 3B’A3Ky 13 3a3HAUYE€HUM, JTOCTIDKEHHsS NMUTAHHSA aBTOMAaTH3alii Mpolecy yHmpaBliHHS
IBUHTaMHU PETYIHOBAHOTO KPOKY Ha OCHOBI KOHTPOJIO Ta MPOTHO3YBaHHS BIUIMBY Ha CYIHO
30BHIIIHBOTO CEPEIOBUILA, 3 METOIO MiABUIIEHHS €PeKTUBHOCTI eKCIUTyaTallii CyAHa, 3HUKEHHS
00’eMy CHMOXHMBaHHS MajiuBa Ta 00’e€My HIKIUIMBUX BHUKHUIIB Y HAaBKOJUIIHE CEpPEAOBHUIIE, €
aKTyaJIbHUM.
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EUROPEAN UNION OBJECTIVES FOR THE ESTABLISHMENT OF ECO-
NAVIGATION OF INLAND WATERWAY VESSELS AND SEAGOING VESSELS
OPERATING IN COASTAL WATERS

Danylyan A.G.
Danube Institute of the National university "OMA™
(Ukraine)

Introduction. The issue of eco-navigation has become deeply urgent, based on the
deteriorating environmental condition of European countries. The main reason is air pollution,
residues of hydrocarbon fuel combustion process. Intensive traffic of river and sea vessels on
inland European rivers: Danube, Oder, Main, Vistula, Mass, Seine and others.

Relevance of research. Modern ships have a very high level of traffic on the inland rivers
of the European Union, which over the past decade, has had a negative impact on the environment
of the population. Cancer, respiratory diseases have increased significantly, rainfall with the
presence of heavy metals and oxides in rainwater, 3; NAIADES.

Problem statement. In this article, the materials of the International Danube Commission,
which actively works to reduce harmful exhaust emissions from the engines of river and sea coastal
ships, ships that call at the EU mouth porte will be reviewed. Eco-navigation issues found their
first beginning in the documents of the Danube Commission, taking into account the provisions of
the European concept of "energy turnaround” and "Green Deal for Europe" (European Green Deal)
in the Danube Commission (DC) developed "Working Platform on Fleet Modernization..."
(project), based on the documents on this topic actively discussed in the European inland waterway
transport (IWT) in the framework of GRENDEL (completed), PLATINA3; NAIADES [1].

The results of the study. The Danube Commission has proposed two scenarios for
reducing harmful emissions in exhaust gases from marine diesel engines:
- conservative, through 2035, with a 35% reduction in greenhouse gas emissions (including all
types of gaseous harmful emissions) and a 35% reduction in "air pollutant particles" compared to
2015:

- an innovative scenario, until 2050, which foresees a significant reduction of greenhouse gas
emissions and "air polluting particles” (up to 90%) as compared with 2015.

The conservative scenario may not be acceptable, given the growing requirements to
reduce greenhouse gas emissions. Leading European countries want to switch all transport to
electric motors and engines running on hydrogen fuel by 2030. However these plans may be
hindered by the beginning of the world production crisis and a sharp increase in energy prices,
although the latter, on the contrary, should stimulate. On the contrary, the latter should stimulate
a sooner shift to alternative fuels, with hydrogen being the top priority [2]. The main pollutant of
the atmosphere, carbon dioxide COz, leading to the greenhouse effect, and as a consequence of
global warming, as well as the inclusion of poisonous emissions in waste gases: nitrogen oxide
NOx, carbon monoxide CO, soot, unburned fuel residues of hydrocarbon group Cx Hy, heavy
metals, etc.

After a long consideration of the project, the Danube Commission emphasized a long-term
perspective in the use of hydrogen fuel on inland waterway vessels. To this end, the proposals of
the world's leading companies for the construction of modern marine engines were considered.
ABC and Wartsila are conducting successful tests of tronk four-stroke marine engines since 2021.
Transition to hydrogen fuel in the World fleet, will allow to practically remove all polluting
inclusions in exhaust gases of ship diesel engines [3].
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Conclusions. We must recognize the successful scientific and analytical work of the Danube
Commission, which has prepared a number of specific proposals that will gradually, to reduce the
percentage of harmful emissions into the atmosphere and bring them to 90% by 2050.
Unfortunately, the International Conference on Global Warming, held in Glasgow, recognized the
work of many countries on this issue as unsatisfactory.

Nowadays there is no technology for cheap production of hydrogen in the world practice.
The questions of filling stations for fleet and ground transport are not worked out and there is a lot
of work to be done with high level of financial support work.
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BILIUB CUCTEM 3 BUCOKHM PIBHEM IHTEI'PAIIIL HA BE3IIEKY
TPAHCIIOPTYBAHHSA BAHTAKIB BOOJHUM TPAHCIIOPTOM

Hazpuoenvnuii A.A., Konoeanenxko M.O.
Xepconcovka oepocasna mopcvka akademis, Yrpaina

Beryn. PisHOMaHITHICTS BHJIIB aBTOMAaTU30BaHUX cucteM yrpasiinisa (ACY) xapaktepHa
HE JIUIIE U1 EKOHOMIKM YKpaiHd Yy LUJIOMY, a W JIJI1 OKpEMHUX O0'€KTIB YIPaBJIIHHS: BETUKHX
HiANPHEMCTB MOPCBHKOI Tajly3i, CyHOINIABHUX KOMIIaHii, HAYKOBHX 00'€lHaHb, SKI HABYAIOTh U
MIBUINYIOTH KBaTi(iKaIlio MpaIiBHUKIB MOPCHKOI TaJIy31 TOIIIO.

CrpaBi, CKJIATHICTh QYHKIIIOHYBaHHS TaKUX BEIUKHUX COIIaThHO-EKOHOMIYHUX CHCTEM
3YMOBIIIO€ HEMOXKIIMBICTD peaizallii Mpolecy yIpaBiiHHSI HUMH 3 JJOTIOMOTOI0 OJIHI€T 200 KITbKOX
iHdopmamiitaux cucrteM [1]. s mporo motpidHa mina rpyna ACY, kokHA 3 SKHAX 3a0e3medye
BUPIIIEHHS CBOIX (DYHKIIOHAJIBHUX 3aBJaHb YIPABIIHHS: OPraHi3alliifHOrO YyMpaBIiHHS YCIM
00'€eKTOM 1 OKpEeMUMH HOTO MiAPO3AiIaMH, YIIPABIIHHS OKPEMUMH TEXHOJIOTIYHIMH MTPOIECAMH,
HAIPUKJIAJ aBTOMATH30BaHOIO  PO3pPaXyHKY BAHTAXHOTO IUIAHY OKPEMOro  CyJHa,
TPAHCHOPTYBAHHSI BAHTa)XiB BOJHUM TPAHCIIOPTOM Y IIJIOMY TOMIO.

Boanouac Teopis 1 mpakTuka (QyHKIIOHYBaHHS IUX 00'€KTiB BKa3ye Ha HEIOILIBbHICThH
CTBOPEHHS Ha HUX TPYI CAaMOCTIHHUX, TOOTO HE TOB'AI3aHUX a00 CI1a0KO MOB'SI3aHUX MiX CO0OIO,
iHOpMaLIIfHUX CHUCTEM, SKi peani3yloTh OKpeMi 3aJadui aBTOMAaTU3allii ympaBiIiHHSA 00'€KTOM, i,
HaBIIaKh, O0E€3YMOBHY JOIUIBHICTE 00'€mHaHHS TakuxX JokanbHUX ACY B €auHy iHTErpoBaHYy
cuctemy, T00T0 iHTerpoBany ACY (IACYVY) [1].

InTerpoBana ACY mianpuemMcTBoM (00'€THaHHSIM, KOpIIOpalli€ro) — e OaraTopiBHEBa
aBTOMAaTH30BaHA CHUCTEMa YIPABIIHHA, SKa NpU3HAUYEHA JUIsI KOMIUIEKCHOI aBTOMaTH3allil
GyHKIIN ynpaBiaiHHS 1HXKEHEPHO-TEXHIYHOIO, aJMIHICTPAaTUBHO-TOCIIOAAPCHKOI0, BUPOOHUYO-
TEXHOJIOTIYHOIO 1 COINAIBbHOI0 MISUTBHICTIO  OyAb-sIKUX OiANpUEMCTB 1 3a0e3medye
HalleeKTUBHIIE PO3B'I3aHHS 3ajad 3 IUIAaHYBAaHHS, PO3pOOKH, OCBOEHHS, peani3alli Mociayr
3riTHO 3 MiIBUIICHUMH BUMOT'aMH CTaHy CYIHOILIABCTBA Ha cydacHoMy erarmi [1 — 2].

AKTYaJIBHICTh J0C/TiKeHHsl. AKTyalbHICTh 1H(QOpMallii, 1[0 HaBEJeHa Yy JaHUX Te3ax,
OOIPYHTOBYETHCSI HEOOX1IHICTIO SIKICHOI Oprasi3allii Mporecy nepeBajlkl BaHTaXIB Ha 3acajiax
1HTerparlii, CHCTEMHOTO Ta IPOILIECHOTO MiJIX0/1IB, OCKUIBKH camMeé B IIbOMY HANpsMKy Ha Halll
HOTJISA]] IPUXOBAaHI CYTTEBI peCypCH MiJBUILEHHS SIKOCTI 00CIyTOBYBaHHS B MOPCHKUX TOPTOBUX
noprax. OfHaK, Ha COTOJHINIHIM JJEHb HE ICHYE HOPMATHUBHOI'O TEXHOJIOTTYHOTO JOKYMEHTA, B
SKOMY Y KOMIUIEKCI pO3TIISIalOThCS OCHOBHI BUM OMEpalliid, Taki SK BaHTaKHi, KOMEPIIiiHI Ta
Jep>KaBH1 KOHTPOJIbHI, SIK1 y CYKYITHOCT1 (OPMYIOTH IHTEIPOBaHUI MpoLieC MepeBaIKu BaHTAXKY Y
MOPCBKOMY NOPTY [2].

Takuli JOKyMEHT Yy MepCHeKTHUBI Ma€ YBIUTH 1O CKJIaly ICHYIOUOrO MEXaHI3My
HiBUIIEHHS SKOCTI TPAHCIOPTHOTO OOCIYrOBYBaHHS Y MOPCBKHX IOpTax HaIIOi JEp>KaBU Ta
CHpusATH 1X TpaHcopMallii B yMOBaX pPO3BHTKY KOHKYPEHTHOTO CEpEIOBHUINA PHHKY
TPAaHCHOPTHUX TOCHYr. TakuM YWHOM, 3aBJaHHS MIJBUIIEHHS $KOCTI TPaHCIOPTHOTO
00CIyroByBaHHS B MOPCBKHUX MOpPTaX HAa OCHOBI PO3POOKM Ta BIPOBAKEHHS 1HTETPOBAHOIO
npoliecy NMepeBajKu BaHTaXIB, 110 J03BOJIsIE KOOPIAMHYBATH Pi3HI BUIM MOPTOBUX Omeparlliii ta
YYaCHUKIB, IO B3AaEMOJIIOTH MPHU iX BUKOHAHHI, € HUHI aKTyaJlbHHUM Ta MOTpedy€e HayKOBO-
METOAMYHOT'O OOTPYHTYBaHHS.

Pe3yabTaTtn gociaimkenHsi. B ymoBax po3BUTKY IM(POBHUX TEXHOJIOTIH Ta 3aco0iB
KOMYHIKaIii, iHpopMaLiiHuil MOTIK, HAPHUKIA] eNEeKTPOHHI JTOKYMEHTH Ta BiOMOCTIi, 3HAYHO
BUIIEpEKAE MATEPIAIbHUM MOTIK. Y TOMY 4MCii W y cdepl TOPTOBUX TOCIYT, SKICTh 00pOOKH
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BUIIEPEDKAIOYOT0  1H(POpPMALIHOTO TOTOKY OaraTo B YOMY BH3Ha4ae SKICTb 0OpOOKHU
MarepiaibHUX MOTOKIB, TAKUX SIK BAHTAXKHOTO Ta TPAHCIIOPTHOTO.

JisITBHICT MOPCBKOTO TOPTY, TMOB'Si3aHA 3 MEPEBAIKOI0 BAHTAXKIB, XapaKTEPHU3YETHCS
CKJIQJIHICTIO TIPOIIECiB 1HGOPMAIIITHOTO 00MiHY, 3HAYHOIO KUJIBKICTIO YYaCHHUKIB TPAHCIIOPTHOTO
nporiecy, 6e3niydro GopM 0OpOoOIIOBAHUX JOKYMEHTIB, a TAKOXK BEIMKOIO KUTBKICTIO 3ATYyICHUX
JI0 B3a€MOJIi1 Opraisaiiiii ta ciyx0, sSKi 3iHCHIOIOTh KOHTPOJIbHO-HArIsI0B1 GyHKIT [2 — 3].

OynkiionyBanHsa epeKTHBHOI Ta cydacHOi IACY BITUM3HSAHOTO MOPTY HE MOXJIMBE 0e3
CTBOPCHHSI €JMHOTO iH(OPMAIIITHOTO MPOCTOPY MOPCHKOTO MOPTY. 3a PaxyHOK CTPYKTYPHOTO
aHaJizy cxeMu iH(OpMaIifHUX MMOTOKIB MOPCHKOTO MOPTY aBTOPU T€3 BU3HAYMIIM BUMOTH 0
peamizanii e(eKTUBHOTO 1HGOPMAIIHOTO B3a€EMOJII B paMKax IHTETPOBAHOTO IMPOIECY
NEPEeBANKH BAaHTAXIB, MI0 MICTATh NPUHIUIM peanmizamii iHpopMamiiHOi B3a€EMOMIl, a TaKoX
BUMOTH JI0 JIOKYMEHTIB Ta TEXHOJIOT1i, Ha SIKHX Ma€ IPYHTYBATUCS €MHA IHPOpMaIliliHa cucTeMa
MOPCBHKOTO TIOPTY

Cepen HUX MOXHa BUAUTUTH 0a30Bi MPHUHIMIH, SKI MAalOTh OyTH 3aKiaJieHI B OCHOBY
epeKTUBHOI 1HPOpPMaLIHHOT B3a€MO/IiT BCIX YIaCHUKIB (DyHKIIIOHYBAaHHS €()EKTUBHOI Ta Cy4acHOT
IACY BITUM3HSHOIO MOPTY:

1. iHTerpanis iHGopMaIiifHIX MOTOKIB HA OCHOBI OJTHOPA30BOT0 BBEJCHHS JaHUX Ta
0araTtopa3oBoro iX BUKOPHCTAaHHS;

2. iH(popMarlist Mae OyTH CTaHAAPTH30BaHA 32 CKJIAZOM Ta (OPMATOM JIAHHX;

3. MaKCHMaJdbHO MOXIJIUBE BUIEPEKEHHS 1H(GOpPMAIIHHOrO TMOTOKY Mepen

MaTepialbHUM TOTOKOM Ta MPUUHATTS PIlICHb 1010 TOBAPHUX MAPTIH 1€ 1O X BUBaHTAKEHHS
Ha NPUYAIN TOPTY;

4. 3a0e3neueHHs 0e3eKky Ta 3aXUCTy 1H(popMallii, JIsl 4Oro MoTpiOHI CTBOPEHHSI ABOX
KOHTYpiB 1H(OpMaIiiiHOi CHUCTEMHU: 30BHIIIHBOTO — I iH(GOpMaliHHOrO OOMIHY MiX
KOMEPLIMHUM CEKTOpPOM Ta BHYTPIIIHBOTO — s 1HpOpMaliiiHOro oOMiHY MIX OpraHaMu
JIep’KaBHOTO ~ KOHTPOJIIO; TaKOXX MDK JBOMa KOHTYpaMH MAa€ CTBOPIOBATHCS  IIJIIO3
1H(opMariifHOro 0OMIHY;

S. iHpopMaliifHuil OOMIH MDK y4YaCHUKaMHU 3JIHCHIOETBCA  BIJIMOBIIHO [0
PpO3p00JIEHOTO Ta Y3TOHKEHOTO BIMOBITHO TEXHOJIOTTYHIUMH KapTaM TUIaHy B3a€MO/IIT,
6. yac peakiii, TOOTO MiJKIIOUYEHHS 10 €AMHOI 1H(OpMAIiiiHOI cUcTeMH MOPTYy Mae

JO3BOJIATH y4YacHHKaM (YHKIIOHyBaHHS e(pekTuBHOI Ta cydacHoi IACY BITUM3HSHOTO MOPTY
npuiMaTH pillieHHs], 10 3HIKYIOTh iX BUTPATH;

7. LUTICHICTB, TOOTO crcTeMa (PYHKITIOHYE 32 YMOBU O0OB'SI3KOBOTO BpaXyBaHHS yCi€l
HEeoOXiJHOi 1H(opMalii Bif yciX y4JacHUKIB (DyHKIIOHYBaHHS epeKTHBHOI Ta cydacHoi [ACY
BITUM3HSHOTO TIOPTY.

3a3HayeHi MPUHLUIH, 110 BXOJATh O OCHOBU (POPMYBaHHS €IMHOTO iH(OpPMAIiifHOTO
IPOCTOPY MOPTY, 3a0e3MeuyloTh SKICTh Ta JOCTYNHICTh 1HGOpMalii, 1m0 HEOoOXIAHO st
CBO€YACHOTO BHUKOHAHHS CKJIAJHUX TPAHCIOPTHO-JOTICTUYHUX TIPOILECIB, TOB'A3aHUX 3
MEPEeBANIKOI0 Ta 00pOOKOI0 BaHTaXiB y MOpchKkoMy nopty. CucremMa iH(popmalliitHoi B3aeMoii y
MOpPCBHKOMY MOPTY TMOBHUHHA 3a0€31e4uyBaTH €JIEKTPOHHY KOMYHIKAI[il0 MK yciMa y4acHUKaMHU
IHTErpOBAaHOIO TEXHOJIOTIYHOTO MpPOLIeCy, CHPUATH IHOro YCHIIIHOMY BIPOBAPKEHHIO Ta
MiBUIICHHIO SIKOCTi TOPTOBOTO CEPBICY.

Ha ocHOBi aHamily HU3KM HAyKOBHX JDKEpEN, TPHUCBIYCHUX pO3IISAY IHTaHb
¢ynkuionyBaHHs epekTuBHOI Ta cydacHoi IACY BITUM3HSHOTO MOPTY aBTOpPaMU JaHUX Te3
c(hopMyITbOBaHO KOHIIECTITYAJIbHI MIAXOIU A0 MTPOCKTYBaHHS €IMHOTO 1H(OPMAIIITHOTO TPOCTOPY
MOPCBKOTO TOPTY, IO 3abe3neuye Oe3nepeliiiHe (QYHKIIOHYBAaHHS 1HTETPOBAHOTO IPOIIECY
NIEPEBAJIKM BaHTaXKIB Ta TX TPAHCIIOPTYBAaHHS B YMOBaxX Cy4acHOTr0 CyJqHOIUTaBcTBa [4 — 5.
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CTtBOpeHHsI €IMHOTO 1H(POPMALIHOTO MPOCTOPY MOPCHKOTO IMOPTY i3 3aCTOCYBaHHSIM
TEXHOJIOTIYHUX Ta IMPABOBUX CKJIQJ0BUX JIO3BOJUTH 3pOOMTH MpPOLEC TPAHCIOPTHOIO
00CIIyroByBaHHSI B MOPCHKUX MOPTAX BIAKPUTHM, TOCTYITHUM Ta 3pO3YMIIUM JUIS BCIX YUYACHHKIB
Ipolecy MepeBaIKU BAHTAXIB, MIJBUIIUTH SKICTh HOPTOBUX IOCIYI, 3HAYHO NPHCKOPHUTH Ta
CHPOCTUTH MPOLIEC MOHITOPUHTY Ta MPOTHO3YBAaHHS BAaHTA)XOMOTOKIB, 1110 IEPEMIIIYIOThCS Yepe3
okpemuil Mopcekuii mnopr. KoxeH KkopucTyBad 3MOXKe MpaLOBaTH TIIBKM 3 THUMH
iHpOpMaLIHHUMH €TIeMEHTAaMH CUCTEMH, SIKi € JUI HbOTO BiAKPUTHMHU, BUXOASUU 3 HOTO PO Ta
¢byHnkuioHany epexkruBHoi Ta cyyacHoi IACY BITUM3HSAHOIO MOPTY, HE MOPYLIYIOYN TAKUM YHHOM
CTPYKTYpPY CHCTEMU Ta HE PYHHYIOUH ii I{ITICHICTb.

BucnoBku. 3 mo3urii eKoHOMIYHOI €()EKTUBHOCTI MPONMOHOBAaHI aBTOpaMHU JIaHHUX TE3
3acajy OpraHizallii iHTerpoBaHOTO MPOIIECY TPAHCTIOPTYBAHHS 1 TIEPEBaIKH BAHTAXKIB JI03BOJIUThH
y HEepCHEeKTHBI BCTAHOBUTH ONEpPaTOpy MOPCBHKOro TepMiHaly audepeHuiioBaHuil tapud Ha
MOCITYTH, TIOB's13aHi 3 00pOOKOI0 BaHTAXIB Ha TepMiHaNi. Y pa3i mogaHHs nonepenHboi ingopmartii
B MOBHOMY 00c#3i, IIe Y MEPCHeKTHBl JO3BOJIAE€ MPHUMMATH PIIICHHS ILIO0J0 TOBAPHUX MapTiil
(KOHTEHHEepiB) 0 TOYAaTKy pO3BAaHTAXEHHS, TOOTO 0a30BMii Tapu( 3HMKYETbCs Ha 15 %.

Lle 3HMKeHHs Tapudy MOKHA OOTPYHTYBATH TAKUMHU (PaKTOPaAMHMU:

1. IPUCKOPIOETHCS IPOIIEC BUBAHTAKCHHSI KOHTEHHEPIB 3 CYAHA, OCKUIBKH PIllICHHS
[I0JI0 TOBApHUX MapTii (KOHTEHHEpPiB) yciMa 3al[ikaBIEHUMHU y4YaCHHKaMU (YHKI[IOHYBaHHS
epextuBHOi Ta cydacHOi IACY BITYM3HSHOTO TMOPTY BXKE MPHHHATI HA MOMEHT IIOYaTKY
BUBAaHTAKEHHS;

2. CKOPOYYETHCSI KIJBKICTh BHYTPIIIHIX IEPEMIIICHb KOHTEHHEPIB TEPUTOPIEIO
TEepMiHaly, OCKUIbBKM KOHTEHHEpH Bifpa3y BHMBAaHTaXYIOTbCA B OJHY 13 MIHIMyM TpbOX
(GYHKIIIOHAJTBHUX 30H TEPMIHATY B 3aJIEKHOCTI BiJ pillIeHb, NPUHHATHX yciMa 3alliKaBJICHUMHU
yyacHMKaMM (pyHKIIOHYyBaHHs epekTuBHOI Ta cydacHoi IACY BITUM3HSHOrO MOPTY Ha eTami
MOTepeAHHOr0 1H(HOPMYBAHHS;

3. TudepeHIiioBaHUNA MiX1 CIpHUs€ 3pOCTAHHIO KOHTEHHEPHUX BaHTA)KOMOTOKIB,
OCKUTbKM y BaHTa)KOBJIACHUKIB 3'SBISIETbCS BUOIp HaWOUIBII ONTHUMAJIBHOIO Ta OE3MEYHOro
BapiaHTy TPAaHCHOPTYBaHHS Ta MEPEBAJIKU BaHTAXY, L0 € JTOJATKOBUM CTHUMYJIOM ITiJIBUIIEHHS
MOMUTY HA MTOCIYTYU KOHTEMHEPHUX TEpPMIHAIIIB.

3 0Ooky opraniB aepxkaBHoro kouTpoiro (OJIK) mepeBaru, mpomonoBaHi naHow [ACY
BITYM3HSHOTO IMOPTY BU3HAYAIOTHCS TAKUMH (DaKTOPaAMH:

1. 3HaYHO CKOpPOYYEThCS 4Yac, WIO0 BUTPAYAETbCS Ha MPOBEAEHHS oOmeparii
JIEP>KaBHOTO KOHTPOJIIO BaHTAXIB, 1110 MPUOYBAIOTh;
2. KoopaunyeThest B3aemoziss OJK, siki 31iHCHIOIOTh Pi3HI BUIU JAEPKKOHTPOIIO Y

MOPCBHKOMY TIOPTY, SIK MIXK CO0O0, TaK 1 3 YYaCHUKAMH 30BHIIIHHOI €KOHOMIYHOI MISITBHOCTI,
TOOTO BaHTA)KOBJIACHUKIB, BIIACHUKIB CYJHOIUIABHUX KOMITAHIH, IHIIUX JEKIapaHTIB;

3. 301IBIIYETHCS. KUTBKICTh YYAaCHUKIB 30BHIIIHBOT €KOHOMIYHOI AiSUNIBHOCTI, TOOTO
BaHTA)XOBJIACHHKIB, BJIACHUKIB CYJHOIUIABHUX KOMIAHiM, 1HIIMX JEKIapaHTIB, fKi HAJAIOTh
momnepeHI0 1HGOPMAITiIO MO0 TOBAPHUX MapTii Yy MOBHOMY 00Cs31, OCKUTHKU JJII HUX CTAIOTh
OUEBUJHUMH TIEpeBaru 3acTOCYBaHHS JaHOI TEXHOJIOTii opraHizaiii iHTETpPOBAHOTO MPOIECY
0E3MEeYHOT0 TPAHCIIOPTYBAHHS i ITEPEBAJIKM BAaHTAXKIB.

3 mo3wilii BaHTa)KOBJIACHUKIB i BJIACHHKIB CYIHOIUIABHUX KOMIaHIN mepeBaru eeKTUBHOI Ta
cyyacHoi [ACY BITYM3HSHOTO MOPTY XapaKTEPU3YIOThCSI HACTYITHUMHU (PaKTOpPaMU:

1. CKOpPOUYIOTHCSI BUTPATH Ha TPAHCIIOPTYBAHHS, IIEPEBANIKY Ta 00OpOOKY BaHTaXiB Y
MOPCHKOMY TEpPMIiHAJl TaKOX 3a PaxyHOK IMOJaHHS yCIM 3aIlikaBJICHUM CTOpPOHaM iH(opmarii
1010 TOBApHUX MAPTi Ta CKOPOUCHHS KIJIBKOCTI MEPEeMillleHb TOBAPHUX MapTii (KOHTEHHEPIB)
TEPUTOPIEIO TEPMIHAITY;
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2. CKOPOUYETBHCSI 4ac TPOCTOI0, TOOTO mepeOyBaHHS BaHTaXIiB Ol MOPCHKHX
KOHTCHHEPHUX TEPMiHAIIB, OCKUIBKU PIIlICHHS PO 00CIYyTOBYBaHHS TOBAPHOI MapTii MOXke OyTH
OPUKRHATO (PAaKTHYHO B MOMEHT ii BUBAaHTAXKEHHS, SIKIIO HE BUSBIICHO CYIYTHIX PU3MKIB €KOJIOTI],
BHYTPIIIIHIH O€31ell TOIIO, SIK PE3yJIbTaT ii 3aCTOCYBaHHS;

3. 3'IBISETHCS MOXIIMBICTH BHOOPY ONTHMAJIBHOTO BapiaHTa MEpEeBAJIKM BAaHTAXKIB,
BUXOJI1YM 3 HASBHUX PECYPCIB Ta MOTOYHUX OOCTAaBHH y KOHKPETHOMY TPAaHCIIOPTHOMY BY3ITY.
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CEKIIIA:
JIFOJICBKI PECYPCH MOPCHKOI IHJJYCTPII TA TIOJJCbKHH YUHHHK

18 7 2pydHs 2022 poky



IIpo6aemu cmasozo po3sumky mMopcovkoi 2anysi (PSDMI-2022)

AUTOMATED MODELING OF THE NAVIGATOR'S
MOTIVATION STRUCTURE BASED ON FUZZY SETS

Ben A., Dyagileva O., Ponomaryova V., Nosov P.
Kherson State Maritime Academy, Ukraine

Introduction. The analysis of factors affecting the navigation safety is increasingly faced
with problems in the qualification of crew [1-5]. At the same time, the navigators' qualification
parameters are documented by diplomas and certificates. However, it is the insufficient level of
qualification, in fact, that is cause of a significant increase in the risk of sea transport accidents [6-
10].

The main research material. Despite the above, there is a driving factor that creates
conditions aimed at increasing navigational safety, improving the trend of navigator's
qualifications during the navigation watch [11-17]. This leads to a deeper analysis of navigator's
motivational structure using automated modeling tools (Fig. 1).

Fuzzy Logic Designer: Untitled

File Edit View

| ~

motivation ~

~
‘ F T~ Untitled

achieve X == _—-
- -
‘ % o (mamdani)

forecasting -~

‘ k = slructure

functinne

Fig. 1. Construction of a fuzzy analyzer

Therefore, a motivational structure of the navigator was proposed, which is described by a
fuzzy set: unmotivated "unmotivated” - 20%, indifferent “indifferent” - 40%, motivated
"motivations"” - 70%, highly motivated "highly motivated" - 80%, excessively motivated " overly

File Edit View
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structur
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Display Range (01 | Help Close ‘ |

Renaming MF 5 to "O__motivated” ‘

Fig. 2. Fuzzy membership function of the navigator motivational structure
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a,, =0,15 - the motives of the navigator are not clearly expressed, «,, =0,4- ensuring the
usefulness of the performed task, e, =0,7- application of new knowledge - acquisition of new
experience, ¢, =0,9 - reduction of the level of danger when performing the task, ¢, =0,2 - the
navigator does not see the connection between the means, the action and the result, , =0,5 - the
navigator connects the action and the result, o, =0,75 - the navigator connects the action and
means of achievement, «,, =0,85 - the navigator connects the means and the result, «,, =0,35-
belonging to the sea team, «,, =0,55 - career of the future captain, status in society, a,, =0,65 -
economic and social security, «,, =0,8 - development of professional qualities, ¢, =0,4-
"orienting" - the navigator's choice of behavior most acceptable to him in this situation, «,, =0,55

- "meaningful” - the navigator is guided by the subjective significance of the behavior for the
image of the shipmaster, «,, =0,75 - "mobilizing" - the navigator mobilizes the internal reserve

to demonstrate his best qualities in critical situations, «,, =0,85 - "exculpatory" - the navigator

demonstrates normative behavior in all situations.
The rules for navigator #1 constructed in this way will also be based on the following

linguistic variables (Fig. 3). We will construct fuzzy membership functions for the variables:
- the core of motivational structure "motivation”; ¢, - motivation to achieve "achieve"; «, -
prognostic assessment of “forecasting™ activities; ¢, - functions of motives in accordance with
the performed activity "functions”.

ﬁ Membership Function Editor: Untitled2 ﬁ Membership Function Editor: Untitled2
File Edit View File Edit View
0 0 oint nints: 181 0 0 oint noints 181
FIS Variables Membership function plots FIS Vari Membership function plots
a0t a02 a03 a04 at1 at2 al3  at4
1 1
PO /00N 0] XN
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VAV
Do
achieve o achieve
forecasting - forecasling @
0 01 02 03 O 05 06 07 08 09 1 0 0.1 02 03 04 05 06 07 08 09 1
Lt input variable " ion" et input variable "achieve”
Current Variable Current Membership Function (click on MF to select) Current Variable Current Membership Function (click on MF to select)
Name motivation Hame Name achieve Name
T e Type trimf T R Type trimf
Params Params
Range 01 Range 01
Display Range 01 | Help Close ‘ Display Range o1 Help Close | ‘
Ready Renaming MF 3 to "a14”
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B Membership Function Editor: Untitled2 Membership Function Editor: Untitled2
File Edit View File Edit View
. N nint paints- 181 N - i
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Fig. 3. Formation of fuzzy variable membership functions

Taking into account the individual test results for the navigator, a number of fuzzy
inference rules were constructed (Fig. 4 a,b), namely:

1. If it is observed: "the motives of navigator are not clearly expressed”, then the navigator
is unmotivated "unmotivated”.

2. If it is observed: "ensuring the usefulness of performed task™ or "the navigator connects
the action and result”, then the navigator is "indifferent".

3. If the following is observed: "development of professional qualities™ or “the navigator
mobilizes his internal reserve to demonstrate his best qualities in critical situations”, then the
navigator is motivated by "motivations".

4. If it is observed: "application of new knowledge - acquisition of new experience" and
"economic and social security", then the navigator is motivated by "motivations".

5. If it is observed: "development of professional qualities” and "the navigator demonstrates
normative behavior in all situations”, then the navigator is highly motivated.

6. If the following is observed: "belonging to a sea team™ and "the navigator's choice of
behavior most acceptable to him in this situation”, then navigator is motivated by "motivations”.

7. If it is observed: "the navigator is guided by subjective significance of behavior for the
image of shipmaster" and "a reduction in the level of danger when performing the task”, then
navigator is overly motivated.

8. If it is observed: "the navigator does not see the connection between means, action and
result”, then the navigator is unmotivated.

9. If observed: "navigator connects action and means of achievement" and "future captain’s
career, status in society", then navigator is motivated by "motivations".

10. If it is observed: "navigator connects the means and result” and "career of the future
captain”, then the navigator is highly motivated.

In this way, a system of fuzzy rules was created (Fig. 4 a) [18-20].
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Fig. 4. System of automated fuzzy rules Fuzzy Logic Toolbox

As can be seen in Figure 4 b, the navigator has an overall speed indicator when working
with information interfaces at the level of 62.8%. The most influential factor is After modeling the
nonlinear dependence on the most significant parameters of the motivational structure, the
following graphs were obtained (Fig. 5 a, b).

The results of fuzzy modeling obtained in this way make it possible to intelligently manage
the processes of formation the navigator's motivational structure.
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Fig. 5. Graphs of dependence of parameters when modeling motivation

Ready |

Conclusion. The proposed approach to use of fuzzy sets for modeling navigator's
motivational structure during complex maneuvers will bring the process of keeping a navigational
watch closer to a safe one. The possibility of automated modeling will make it possible to
determine the "strong" and "weak" sides of navigator, determining the vector of his qualification
transformation for future. A set of measures on the part organizational and technical system of
water transport and educational structures will form the criteria for requalification in real time.
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IHOCTAHOBKA 3AJIAY1I BUBOPY OIITUMAJIBHOI'O 3AKOHY YIIPABJIIHHSA
E®EKTUBHICTIO HECEHHSA BAXTHU YIEHAMMU EKIITAKY MOPCBKHUX CYJAEH

Tonoeans A.1., Bapzamiok C.0O.
Ooecvkuil HAYIOHATLHUL MOPCLKUL YHI6epcumem, Ykpaina

Hecennst BaxToBoi ciy»0M Bi1OyBa€eThCs 11JI0J000BO Ha BCIX cynax, 10 nepedyBaloTh B
eKCIuTyaTallii, He3aJe)KHO BiJl IXHhOI HalllOHAJIBHOI HaJIeKHOCTI. BOHO MokiMkaHa 3a0e3rneuyBaTi
YIpaBIIiHHS CyJHOM, Horo Oe3rneKy Ta BUPOOHHYY IisuibHICTh. HeceHHs BaXTu € creuialbHUM
BHJIOM JIISUIBHOCTI CYJHOBOTO TIEpCOHATY, sKa BHUMAara€ IIOCTIHHOI yBarum 1 Oe3mepepBHOT
IPUCYTHOCTI BaXTOBOTO O(iliepa Ha XO0BOMY MICTKY 1 HECEHHS BaXTH B MAIlIMHHOMY BiJIIJICHHI.
Cxilan Ta mocaioBi 0OOB'SI3KM 4YJIEHIB BAaXTOBOi KOMaHAM 3ajieXkaTh BiJ YMOB IUIaBaHHS, THILY
CyIHa, YUCENBHOCTI eKinaxy. [[puHIMIOBI MOJIOKEHHS 00 HECEHHS BaXTH Ha XOAY CyJaHa Ta
000B's13KM BaXTOBOTO odiliepa Ta BaxToBoro Mexanika HasezieHi y Konekci [1JIHB 3 monpaBkamu
Ta MMOBUHHI HEYXHUJILHO 3aCTOCOBYBATUCH Yy MpakTHIi. I1i1 epeKTHBHICTIO HECEHHS BaXTH Ha X0y
CyJIHA PO3YMIETHCS CTYIiHb MPHUIATHOCTI (TOTOBHOCTI) CUCTEMHU «BaXTOBUH MOMIYHUK (MEXaHIK)
- CyTHOBHI KOMIUIEKC)» JUISI BUKOHAHHS €KCIUTyaTalliiHUX Ta YIPaBIiHCHKUX (DYHKIIHA MPOTITOM
yacy BaxTH. 1100 cynutu npo epeKTUBHICTH HECEHHS BaXTH Ta MOPIBHIOBATH MIX COOOIO MO-
pi3HOMY OpraHi3oBaHi BaxTOBI KOMaHJHM, MOTPIOHO MaTH YMCENbHUI MOKAa3HUK €(PEKTHBHOCTI.
BiamoBigHO 10 1iIOBOI CHPSIMOBAHOCTI HECEHHS XOJIOBOI BAaXTH 3a TMOKA3HHMK €()EKTUBHOCTI
NpURMAEMO CEepeHiH Mepio 4acy, IPOTIATrOM SKOTO Ha3BaHA CUCTEMa 3HAXOAUTHCS Y CIIPABHOMY
(pobouomy) cTaHi Ta MOKe 3a0e3MeuyBaTy HAICKHUHN piBeHb O€3MeKH Cy/IHa.

CporoziHi MM MOXEMO CIIOCTEPIraTH TeHJIEHI110, KOJIU OYy/b-sIK1 Omepallii ¢ TOPTiBeIbHUM
CYJHOM MTOBHHHI POBOAMUTHUCS SKOMOTa IIBU/IIIIE TA ONIEpaTUBHIIIE, 1100 MIHIMI3yBaTH YU 30BCIM
VHUKHYTH TpocTiii cynHa. Ha »xanp moniOHa mpakTHKa 1HOAI NMPU3BOAUTH JI0 HEraTHBHUX
HACJIJIKIB JUIA YWICHIB eKilMaXKy, TaKUX sIK HaMIpHA BTOMa YH €MOIliiiHe BUTOPaHHs, IKi MOXKYTh
CTaTW TIPUYMHOIO aBapiHOI cuTyalii. AJpKe 3TiTHO 3a cTaTHCTUKOK Outhmn HiXK y 80-85%
BUMAJIKIB aBapiliHI CUTyallil Ha CyIHI TpPaIUIIOTbCS uepe3 JIOJChKUM (akTop. 3rigHo ¢
JOCITIKEHHSIMU MaliKe KOXKEH MOPSIK KOJIMCh CTUKABCS C SIBUIIEM HAKOMWYIYBAIBHOT BTOMH.

Mixnaponna xouBeHmiss «MARITIME LABOUR CONVENTION 2006» uitko
BCTaHOBIIIOE JIOMYCTUMY KIIbKICTh POOOUMX TOAMH JUIS €KINMaXxy, MIHIMAJIbHY KUIbKICTh TOJUH
BIJIMOYMHKY Ta 1X MEPIOJMYHICTb, a TAKOX PETYJIIO€ MOPSAOK 3amucy Ta 30epiraHHs 3BITHOCTI
HI0OJI0 KUIBKOCTI pOOOYMX TOJAMH KOXHOTO 4I€Ha eKiMaxy, MpoTe J0cl He ICHYE Cy4YacHHX
00’€KTHBHUX MEXaHi3MiB KOHTPOJIIO PEXKHUMIB Ipalli Ta BIAMOYMHKY Ha CYAHI Migyac HECEHHS
BaXTH.

VY 3B’S3KY 3 BUKJIQJICHUM, JTOCIIPKEH] MUTaHHS aBTOMATH3allli KOHTPOIIO PEXKUMIB Tparli
Ta BIAMIOYMHKY Ha CYIHI IiJ4ac HECEHHS BaXTH, 3 METOIO IMiABUIICHHS €()EKTUBHOCTI HECEHHS
BaXTH, € aKTyaJIbHUM.
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LANGUAGE MISUNDERSTANDING LEADS TO THE CRUCIAL CIRCUSTANCES

Kulikova l.Yu.
Kherson State Maritime Academy, Ukraine

Language barriers are the essential causes of many problems or obstacles in health care,
aviation, maritime, business, and education. The failure of crews to communicate effectively is
one common type of error.

According to the International Maritime Organization research, over70% of the first 28,000
reports received were found to be related communication issues. Therefore, ineffective
communication is a global threat to marine safety. The third example, increased globalization is
forcing a growing number of business managers and employees to interact across linguistic
boundaries [1]. A German study titled "language Barriers in Different Forms of International
Assignments" has connected language barriers to a series of organizational behavior phenomena.
The results showed that language barriers have effects on the multinational corporation as follows:
effects on employees' emotions, social identity formation, trust formation, power relations [2]. The
fourth example, the findings of a study about the impact of language barriers on the customers of
English as a Second Language, suggests that language barriers generate negative emotional and
cognitive responses and prevent the customers from taking specific actions such as seeking
necessary information or complaining about a service failure [2].

Communication is defined as a process between two or more persons in which the intended
message is appropriately encoded, delivered through an appropriate channel, received and
adequately decoded and understood by the receiver or receivers. (Effective Communication) It is
a two-way process. It is crucial for communicating successfully with others. It enables people to
build and maintain relationships and accomplish goals, jobs, and tasks.

The primary characteristics are as follows [5, p. 128].
. Using language that is appropriate to others' level of understanding.
. making sure others receive the information or knowledge.
. Developing relationships with others.
. Talking with others in a way that facilitates openness and honesty.
. Completeness of the message.
. Clarity of the message.
. Integrity of the message.
. Conciseness of the message.
. Consideration of physical setting and the recipient.
10. Courtesy to be maintained.
11. Correctness of the Message.

Barriers to Effective Communication are obstacles or problems that breakdown the
communication process because they prevent the flow of information between a sender and a
receiver. There are numerous barriers to communication, and these may occur at any stage in the
communication process. They can be classified into the following categories: mechanical,
physical, psychological, social, noise, religious, cultural, and language barriers.

Unfortunately, the potential for intercultural misunderstandings to occur is steadily
increasing due to two contributory factors:

Increasing diversity within the workplace: As society becomes ever-more diverse through
migration and the rise of multicultural family units, this diversity is also often naturally reflected
in a workforce. Plus, sometimes diverse teams are proactively sought out by organizations because
they offer many business benefits, such as greater potential for innovation and fresh ideas.

O©oOoO~NoO Ul WN -
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Nowadays, it is common for teams to comprise people from a wide range of backgrounds and
cultures, who all have to cooperate and work together to achieve shared goals.

Expanding global reach of organizations, assisted by developments in digital technology. These
days, it is relatively easy (and desirable) to communicate electronically with clients, suppliers, and
other business associates in countries on the other side of the world, where cultures can differ
substantially.

Causes of intercultural misunderstandings:

The causes of intercultural misunderstandings are often complex and multifaceted.
However, four of the most common causes are described below, along with examples of each.

1. Ethnocentrism

Ethnocentrism is defined as “the attitude that one’s own group, ethnicity, or nationality is
superior to others.” Here, the idea is that people view other cultures through the ‘lens’ of their
own, judging them by the standards and norms of their own culture. In doing so, it is only too easy
to misinterpret others’ actions and behaviors, which inevitably leads to conflict.

For example, in the US and UK, maintaining a degree of equality between a manager and
their staff is viewed as a good thing. Therefore, it is not unusual in these work environments for a
supervisor to run out and order coffee or cakes for the whole team, like any other employee might
do.

But in other countries where a hierarchy is more strictly followed and valued, picking up
beverages or snacks for the office is viewed as a very low-skilled task that is only performed by
junior personnel. So, in this type of culture, a manager who fetches coffee for their team might
find that they are no longer respected by their employees.

Likewise, an American supervisor who works in India and tries to bond with their staff by sitting
at a desk in the same office space might encounter similar problems. This is because in India it is
more customary—and expected—for managers to have their own separate office.

2. Different definitions of right and wrong

Another frequent cause of intercultural misunderstandings relates to the fact that what is
considered to be right or wrong differs among cultures. Without a working knowledge of other
people’s customs and traditions, employees resort to making false assumptions about diverse
colleagues and clients.

For instance, approaches to timekeeping and efficiency vary between cultures. In a country
such as Germany, time is usually thought of as a very precious commodity, which means that
meetings and negotiations are conducted as quickly as possible. But in countries in the Middle
East, there is a much more relaxed attitude toward timekeeping, with more emphasis placed
on building relationships.

Other areas of potential conflict include attitudes toward:

Feedback — in China, for example, it is very unusual to speak negatively of managers, but giving
and receiving both positive and negative feedback is commonplace in the West across all levels of
the business hierarchy.

Teamwork — attitudes and expectations regarding teamwork can change over time depending on
one’s cultural context. In particular, many employees from today’s younger generations are more
independent than workers from older generations who are more accustomed to collaborating and
working together.

Dress code — in general, younger staff members prefer a more casual dress code at work than
older personnel who were brought up in an era when formal dress was much more common and
even expected.

3. Communication differences
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Different cultures communicate in very distinct ways. This includes differences in speech
patterns, etiquette, and verbal and nonverbal communication. Consequently, these divergences can
lead to confusion, mishaps, and disputes.

With regard to nonverbal communication, in Asia, people use a significant amount of body
language, facial expressions, and silence to convey meaning. For instance, in Japan, it might be
perceived as rude to directly disagree with or object to a statement, yet a long pause or sigh can
convey “no.”

Additionally, in China, it is common for someone to smile when they don’t understand
something. This could be confusing for a Westerner who might interpret this to mean that the
listener understands and/or agrees with what is being said.

Another good example involves eye contact. Europeans are raised to view eye contact as

respectful and polite, whereas other cultures, can view it as threatening or unmannerly. Overall,
there are many misunderstandings that can result from nonverbal communication, including how
it is rude to show the soles of your feet in many Arab, Muslim, Hindu, and Buddhist communities,
and how difficult it can be to interpret the infamously ambiguous Indian ‘head wobble.’
Another communicative trait that is viewed differently across the world is interruptions. In many
parts of the West, interrupting another person when they are speaking is considered to be rude.
However, in some African and Latin American countries, for instance, it is perceived more
positively as a means to join and actively participate in the conversation.

Even within the same continent, etiquette can vary from culture to culture. For example, in
the UK, it is very common to say “please” and “thank you” to someone serving you in a shop or
restaurant, but in Spain, these terms are used much less often in everyday circumstances and are
reserved more for requesting or receiving a favor [3].

Finally, when two people are conversing and there is a difference in language competency
or proficiency (e.g., one individual is a native speaker and the other is a beginner), this can easily
cause miscommunications. It is very hard to properly engage in a conversation without having the
prerequisite language skills — it is also quite easy to inadvertently say the wrong thing and cause
offense.

It is recommended to apply and follow all aspects corresponding the language barriers
among multilingual crew, in cramped conditions to avoid some linguistic confusions which may
lead to the severe maritime emergencies.

Merely speaking, effective communication is the process of sending the right message to
the right receiver through the right channel at the right time and place with the right feedback.
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OCOBJIMBOCTI AIAJIBHOCTI BAXTOBOI'O IIOMIYHUKA B EPFATI/I‘IHII‘/'I
CUCTEMI IHTEI'POBAHOI'O MICTKA CYJHA, K IHTEJIEKTYAJIBHIN
CUCTEMI

Maxkapuyk /I.B., baoenxo /I.11.
Xepconcvka depacagna MopcvKa akademist
(Vkpaina)

Beryn. BpaxoByroun iHTEHCHBHICTh CYy4acHOTO CYIHOIUIABCTBA € HarajbHa morpeda y
rapMoHi3auii B3aeMOAIl MK SIBULLIAMH, IPOLIECAMU, MEXAHI3MAMU Ta CUCTEMaMHU, IKUMH KEPYIOTh
cynHOBI omepaTopu. Tak 0cobiMBa yBara Ma€ NPUAUIATUCS MTOKPAIIEHHIO 0€3MEeKH eKCIuTyaTaril
CYJIeH, IHTEJIEeKTYaJIbHUMH METOAAMHU YIPaBIiHHS HNOJISIMH, 0COOIMBO MiJ] Yac Mepes CTPECOBOi
HiATOTOBKH €KiMaXiB CYJCH y KPIOIHTOBUX KOMIIaHIfAX.

[ToniOHi moCHimKEeHHS Ta TPEHIHTH, 10 Ha HUX IPYHTYIOTHCA, JO3BOJISIOTH OTPUMATH
METOAMKH Ta OOIpYHTOBaHI pexkoMmeHpamii st Oe3rmedHol eKcrulyaTamii CyAeH, po3poOouTu
BIJIMOBiAHI MOCIOHUKH, MACIOPTH, YEK-TUCTH, 10 BUKOPUCTOBYIOTHCS y MIATOTOBII Ta OLIHII
KOMIIETEHTHOCT] OMepaTopiB, L0 YNPABISAIOTH PI3HOMAHITHUMHU TNPOLIECAMH, OB’ SI3aHUMHU 3
eKCIUIyaTalliel0 CyAEeH, TUM CaMHUM 3HHU3MTH 3arajbHUi piBeHb aBapiiiHocTi. JlomaTkoBa
aKTYyaJbHICTh JOCITIJKCHHSI 0OYMOBJICHA TAKOX THUM, II0 0arato CHUTYarii, [0 BUHUKAIOTh Ha
MPaKTHIl MPU pyci CylHAa B OOMEXKEHHUX yMOBaxX ab0 B yMOBaxX PI3HOMAHITHMX HaBIraliliHUX
HeOe3MeK, MICTATh BEJIMKY KIJTbKICTh HEBU3HAUCHUX (DAKTOPIB Pi3HOTO XapakTepy.

[lin TepmiHOM iHTEJEKTyajdbHa cUCTeMa MIATpUMKU mnpuiHATTS pimens (ICIIIP)
3a3BUYall po3yMi€TbCs KOMIUIEKCHUI 1HCTpyMEHTapiil reHepaiiii pekoMeHaauii s ocodu, ska
npuiiMae pilleHHs, Ha OCHOBI PaHXYyBaHHS KIHIIEBOI MHOXXHHM ajJbTepHATHUB (pillleHb) abo
onTHUMI3alii X Ha HecKiHYeHH1M MHOKUHI. 3apa3 nif ICIIIIP yacto po3ymMitoTh i iIHCTpyMeHTapiit
MiITOTOBKHU JaHMX [T 0CO0H, 1110 npuitmae pimenns (OITP) [1 — 2].

Llei iHCTpyMeHTapiil JomoMarae CTBOPIOBATH 0a3W JaHMX, SIKi, SK MPABUIIO, MICTSTh
00'eMHI Ta CKJIa/IHI B3a€MO3B'SI3KH, OPraHi30ByBaTH MHYYKHH Ta 3py4yHHMH JOCTYH 10 HUX Yepe3
NOTY)XH1 3aco0u (opMyBaHHS 3alMTIB, OTPUMYBAaTH pE3yJIbTaTH 3amuTiB y (GOpMH, SKi
MaKCHUMAaJIbHO 3pY4Hi JUIsl MOAAJBIIOrO aHali3y, BAKOPUCTOBYBATH MOTYXKHI T'€HEpaTOPH 3BITIB
tomo. ICIIIIP nonmomaratoTe BHUpIIYBaTH 3aBJaHHS, fAKI TpaJuLIHHO BBAXKAIOTHCA
«IHTeNeKTyambHUMMY. Lle miarHocTuka mpoOJeMHUX CHUTYallid i3 pi3HUX oOrnacTeil, Takux sk
MEJMIIMHA, €KOJIOTis, I'e0Joris, HaBiraimis, KOHCTpYIOBaHHS Tomlo. Takl 3aBlaHHS 1CHYBalIH
3aBXK/M, aJie ChOT'O/HI 3aBJIIKHA PO3BUTKY KOMIT'FOTEPHUX CHCTEM, iX BUPILLIECHHS CTAJ0 MPAKTHYHO
MO>KJIMBUM Ha OCHOB1 (pOPMaJIbHUX METOAIB [2].

AKTyaJbHICTh J0CHiIKeHHsl. AKTyalbHICTh 1H(QOpMAILlii, 110 HAaBe/lIEeHAa Y JaHUX Te3ax,
00yMOBJI€eHa THM, IO TOJOBHOIO MPOOJIEMOIO PO3POOKH 1HTENEKTYalIbHUX CHUCTEM MIATPUMKHU
npuiiaaTTa pimens (ICIIIP) 3 BucOkMM piBHEM iHTerparii JaHWX 3aJIMIIAE€THCS PO3B'SI3aHHS
CYNEpPEYHOCTI MIXK CKIJIQJHICTIO TpOLECIB NPUUHATTA pilieHb, o0'eMoMm iHdopmarii, 110
NEPETBOPIOETHCS, Ta OOMEKEHUMH MOXJIMBOCTAMHU OCOOHU, SiIKa MpUiiMae pilleHHS (BaxXTOBUM
odimepom), mono nepepodbku manoi iHpopmauii. 3acrocyBanus ICIIIIP 3 Bucokum piBHEM
1HTerpanii JaHuX, HallpUKJIaJ, IPU MaHEBPYBaHHI Cy/THA B 0OMEKEHUX BO/IAX, JO3BOJISIE TOKIIACTH
Ha TaKy CHUCTEMY YacTUHY (QYHKIIH KOHTPOJIO MapIIpyTy CyJHA, CKOHLIEHTPYBABIIM YBary
BaXTOBOTO TMOMIYHHMKA Ha HaWOUIbIT HeOe3MeYHNX 00'eKTax B pailOHI MaHEBPYBAaHHS 1 HAJaBIIN
oMy BapiaHTH 3/1IHCHEHHS MOXKJIMBUX MaHEBPIB, a TAKOXK JaHi, HEOOXIHI JJIsl X BUKOHAHHSI.

Tunosuii anroputm pobdotu ICIIIIP 3 BHCcOkMM piBHEM IHTErpallli TaHUX MOXKe OyTH
IpeJICTaBICHUI HACTYITHUMU eTanamH [3]:
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1. MOYATKOBUM €TaloM aJTrOpPUTMY € IMeHTH(IKAIliS CYACH, 10 3HAXOIATHCS B 30HI
MO>KJIMBOTO 31TKHEHHSI, BU3HAYCHHsI MapaMeTpiB iX pyXy 1 MexK HeOe3MeuHol 30HH;

2. HACTYITHUM €TaIlloM aJiTOPUTMY € IPOTHO3YBaHHS MOXKJIMBHX il CylleH B paioHi
MaHEBPYBaHHS;

3. HACTYIIHUK €Tall AJrOPUTMYy MICTHTh OIIIHKY IIOTOYHOI CHTyalii B paioHi
MaHEBpYBaHHS 1 Kiacu(ikallilo CyAeH, IO 3HAXOAAThCA B HHOMY, 3 TOYKH 30py HEOE3IeKH
3ITKHCHHS,

4. 3aKJIIOUHUN eTal aJIropuTMy Ma€ MICTUTH TpOIeC TeHepalii MOMKIMBHUX
aTbTepHATHB MAHEBPYBAHHS 1 HAJIJaHHS X BaXTOBOMY odilepy.

Pe3yabTaTi jgociailzkeHHs. SIK 3a3HA4aiocss y TMOMNEPEIHBOMY MiAPO3AiI, OAHIEID 3
OCHOBHHX BIIaCTUBOCTEH, siki moBuHHI MaTu nporecu ICIIIIP 3 Bucokum piBHeM iHTerparii €
IHTENEeKTYalbHICTh, i KO PO3yMieThcsl BIpoBamkeHHsa y ckiaai ICIIIIP 3aco6iB oOpoOku
3HaHb, 3aCHOBAaHUX HA IHCTPYMEHTAapii MaHINMyJIIOBaHHS Ta OOpOOKM 0a3 3HaHb, MEXaHI3MIB
MOIIYKY, JIOTTYHOTO 1 MPpaBAooAi0HOT0 BUCHOBKY. Taka cuctema 00poOKH 3HaHb BUKOHYETHCS K
Ha/0y10Ba HAJ TPAIUIIHHIMHU 3ac00aMu peaizallii po3paxyHKiB, TOOTO MakeTaMH MPUKIIATHUAX
nporpam [4].

SIK OCHOBHI HampsIMHU iHTEJNEKTYyalli3allii mpouecy miATPUMKH NpuiHATTS pimens (I1T1P)
npu 3abe3neueHH] Ipolecy CyIHOBOIHHSA MOKHA BUIUIMTH TakKi: MOOYJIOBa 1HTEIEKTYaIbHOTO
iHTepdeiicy s ocobu, mo mnpuitmae pimenHs (OIIP); iHTenekTyanbHa MiATPUMKA Ta
iHTeHcudikaiis KorHiTuBHUX 3a10H0cTel OIIP mpu BUKOHAHHI MPOLECIB MPUUHSITTA PIllIeHb 13
3a0e3meueHHs CyTHOBOIIHHS, BUKOpUCTaHHs 0a3 3HaHb Ayis [1T1P i3 3a0e3nevueH s CyTHOBOAIHHS;
noOyioBa Ta mMiATpUMKa iHTerpoBanux moaeneii npouecis [P npu nnanysanxi Ta 3abe3nedeHH1
CYJIHOBO/JIIHHSI; BBEJICHHSI 1ICUCTEMH MOSICHEHHS Ta apryMeHTallii, 3aCHOBAHOI Ha 1HYKTUBHOMY
Ta MPaBIONOIOHOMY BHCHOBKY.

[IpoBenenuii anani3 OCHOBHMX HUIAX1B MokpaiieHHs nokasHukis [P ta moxmuBocreit
HOBHX 1H(OpMAIIHUX TEXHOJOTiH /103BOJIsIE€ 3pOOMTH BHCHOBOK, 110 MOOYAOBa TpEHaXEPHUX
CHUCTEM Ha iX OCHOBI NpHU3BEJE 10 MIJABUIIECHHA €(QEKTUBHOCTI MPAKTUYHOI MiJATOTOBIEHOCTI
(axiBLiB 32 paXyHOK CBO€4acHOCTI Ta oorpyHToBaHocti I1I1P, a Takoxx mpusBene 10 3HIKEHHS
TPYAOMICTKOCTI IPOLECIB IPUUHATTS PillIEHb Y X0/ MPaKTUYHOTO HaBYaHHA [5].

IIpoBenenuil aHaii3 MpoueciB NPUNHHATTSA pillleHb 3 YIPABIiHHS CYIHOM IIOKa3ye, IO
KUIBKICTh TIOMUJIOK, sIKi 3a1icHIOIOTHCS OI1P, 3amexuTs Bix HaCTymHUX (PaKTOPIB:

1. inTeHcuBHOCTI pobotu OIIP, TO0O6TO 3 ii MiABUIIEHHSIM IUHAMiKa 301TbIIEHHS
KUTBKOCT1 TIOMHJIOK 3POCTAE;

2. IHTENEeKTYAIbHHUX 3[I0HOCTEN CIeniaicTiB-CyTHOBO/IIiB;

3. PIBHSI TEOPETUYHHUX 3HAHB 11010 MPEIMETHUX 00JaCTe CYyTHOBOTIHHS;

4. piBHs MeroauuHoi migrotroBku OIIP, ToOTO mpakTW4YHI HAaBUYKH BHPIIIEHHS
3aBJaHb YIPaBIIHHS CYJHOM Ta OpTaHi3allii pyxy CyJeH TOIIO;

5. ocobnuBocTe mncuxiku Ta HepBoBoi cucremu OIIP, mo OepyTs yudacTb y
3a0e3nevYeHH] CyTHOBOIIHHS;

6. NCUXIYHOTO Ta (pi3uuHoro crany 3azHayeHux OIIP Ha MOMEHT BupillIEHHS 3aB/IaHb

13 3a0e3neueHHs! CyTHOBOIHHS.

BucHoBku. SIK BUCHOBOK, HEOOX1/THO 3a3HAUUTH, 1110 aHaTI3 MPOPECIHHUX XapaKTEPUCTUK
BaxToBUX odinepiB, sk OIIP, ix MopanbHO-IAUIOBUX SKOCTEH, OCOOIMBOCTEH I1HTENEKTY,
npodeciitHOl MATOTOBICHOCTI Ta TBOPUYOI aKTUBHOCTI JT0O3BOJISI€ 3POOUTH MPHUITYIICHHS MPO iX
BUCOKY MPHUIATHICTH 0 BAKOHAHHS 3aB/IaHb 13 MJIaHYBAaHHS Ta YIPABIiHHI Ta YMOBHO PO3IIJIUTH
Ha TPH KaTeropii.
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Jlo mepmioi kareropii Hamexarb BaxToBi odinepu, sik OIIP, sxi moiiHO BCTynmwin Ha
1ocajy, MoB'sa3aHi 13 3a0e3ne4YeHHIM CyIHOBOIIHHA. J{J1s JaHO1 KaTeropii XxapakTepHU JOCUTH
BUCOKHIA PIBEHb TEOPETUYHUX 3HAHB Ta HECTaya HABUYOK.

Jlo npyroi kareropii HasexaTh BaxToBi odinepu, sk OIIP, ski mpamrooTe Ha i mocaml
HeTpUBAIMK Yac. J{s HUX XapaKTepHH cepeHiil piBeHb 3IMIIKOBHX TEOPETHYHUX 3HAHb Ta
MPAKTUYHUX HABUUOK.

Jlo TpeThoi KaTeropii Hajexarh (axiBili, SKi TPUBAIUNA Yac 001iMalOTh CBOI MOCaaH, SIK
npaBuJjIo, 1ie GaxiBIli 3 BEIUKUM JOCBIOM. barato 3 HMX MalTh 3HAHHS Ta JOCBIA Y CYMDKHUX
obmactsax. Came Taki (haxiBIi-CyTHOBOAII y imeani MOXYTh PO3B’S3aTH CYNEPEUYHOCTI MiX
CKJIQJIHICTIO TIPOIIECIB MPUHUHATTS pilleHb, 00'eMoM iHdoOpMallii, O NepeTBOPIOETHCS, Ta
OOMEXEHIUMH MOXIIUBOCTSIMH OCOOH, sKa TpHiiMae pimeHHS (BaxXTOBUM oOQilepom), IIoao
nepepoOku nanoi iHpopMmarlii. 3actocyBanHs epexkTuBHO miaroroneHumu ¢axisisamu [CIIIIP,
K1 peanizoBaHi Ha 0a3i IHTErpPOBAHUX MICTKIB CyYaCHHX CYJCH, HAIIPHUKIIAJ, P MaHEBPYBaHH1
CyIHa B OOMEKEHHUX BOJaX, JI03BOJISIE MOKJIACTH HA TaKy CUCTEMY YacTUHY (PYHKIIH KOHTPOIIO
MapuIpyTy CyAHA, CKOHIIEHTPYBABIIM yBary BaxXxTOBOTO NMOMIYHHMKA Ha HAHOLIbII HEOE3MEeYHHX
o0'ekTax B pailoHI MaHEBPYBaHHS 1 HaJaBIIX MOMY BapiaHTH 3[1HCHEHHS MOXKJIMBUX MaHEBPIB, a
TaKOX NaHil, HeOOX1OHI U1 X BUKOHAHHS.
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CTPYKTYPYBAHHS TIPOCTOPY AIAJIBHOCTI BAXTOBOI'O IIOMIYHUKA 3
METOIO 3HUKEHHS PU3UKY ITIOMWJIOK ITPY IPUHHATTI PIIIEHD

Maxapuyk /I.B., Ilowmueaii 1.I.
Xepconcoka deparcasna mopcoka akademis, Yxpaina

Beryn. 3a nanumu Mixknapoanoi mopebkoi opranizanii (IMO), 60 — 80 % Bcix IHIUACHTIB
NOB'A3aHI 3 WIOACBKUM (hakTopom». OCOONMBICTIO TOTOYHOIO MOMEHTY JUIS CYy4acHOTO
CYJIHOILJIAaBCTBA € T€, 110 iHHOBamiiHI iHGopmartiiini TexHosorii (IT) moynHarOTh IHTCHCHBHUM
YMHOM NPOHHMKATH Ha ¢JOT Ta y NOPTOBY iHGpacTpykTypy. OHaK, HE3BaKalOud Ha
BIIPOBA/KCHHS HOBITHIX 1HHOBAIITHUX TeXHIYHHUX 3aco0iB cyaHoBoAiHHS (TC3), 3amumaroTbes
HEBUPIIICHUMH CaMe MPOOIIEMH «JTFOICBKOTO (GaKTOpY».

Haii6inbim nepcrnekTHBHUM HampsMoM 3acTocyBaHHs [T mpu po3B’s3aHHI BUIIEBKA3aHOI
npobnemu € koHmemnuis e-Navigation. B nmanmii wac xonmeniist e-Navigation € KIIOYOBOIO
ininiatuBoto IMO. Konnenuis e-Navigation mnepeabadae BUKOPHCTaHHS —1HHOBAIIIHHUX
(cyuacHux) indopmarniitaux TtexHonorid. Tomy y maniid kBamidikamiiiHiii poOOTI Mmarictpa
PO3TISHYTO «HACKpPi3HI» HHU@poBi TexHosorii mTyyHoro intenekty (III) Ta nmomoBHeHol
peanpHOcTi ([IP) y wacTuni iHTenekryanizauii iHTepdeiicy KopucTyBada iHTErpOBAaHOTO MiCTKa
CY4acHOT0 Cy/iHa.

Texnosorii IIII ta JIP — ximo4i A0 NPUHIMIIOBO HOBOTO PIiBHS B3a€EMOJIIl JIFOAMHHU-
onepatopa (cyaHoBogis / OOW) 3 HaBiramiiiHumu aaHuMu y uudpoBoMy cepemoBuimi. J{is
MIJBUIIEHHS €()EeKTUBHOCTI TEOPETHKO-METOJIOJIOTTYHIX OCHOB 1HTErpaiii JaHuX y MoaiOHHUX
MOPCBHKHX €praTHYHUX CHCTEMaXx, BiIMOBIIHO BUMOTaM JaHOI KOHIEMIIi1, TAKHI TeXHIYHUHN 3aci0
CYJIHOBOJIIHHSI TOBUHEH MICTUTH (YHKIIII aHalli3y, 3aCTOCYBaHHS SKUX Hajgae nonomory OOW
IpY BUKOHAHHI 1HCTPYKLIH, NPpH iAeHTU(IKALIT PU3UKIB, P YHUKHEHHI 31TKHEHb ¥ MOCaoK Ha
MminuHy Tomo [1].

AKTYyaJIbHICTh JOCJTiIKeHHsl. AKTYaJIbHICTh 1H(OpMaIlii, 10 HaBeJIeHa y JaHUX Te3ax,
00yMOBJI€Ha TUM, III0 METO/IB, SIKI € YMOBHO MEPCIEKTUBHUMHU MPU CTPYKTYPYBAHHI MIPOCTOPY
JISUTBHOCTI BAXTOBOT'O TIOMIYHHKA 3 METOI0 3HMKEHHS PU3UKY MOMHIIOK NPU MPUUHATTI PillIeHb,
MO’KHA BIJIHECTH IMITallliiHe Ta CUTyallliiHe MOJIEIIOBAHHS, BIPTyaJbHYy PEAIbHICTh Ta EKCIIEPTHI
CHUCTEMH 3 BUKOPUCTAHHSAM IITYYHOTO iHTeNeKTy Tomo. CaMme Iii 1HCTpYMEHTH MOTEHLIIHO
JO3BOJIAIOTh ~ BPAaXOBYBAaTH BHUCOKHI pIBEHb MIHJIMBOCTI LIJOBHUX YCTaHOBOK, YMOB
(GYHKILIOHYBaHHS Ta PI3HUX OOMEXEHb MPU JOCHIKEHH] (PaKTOPiB TEOPETHUKO-METOA0IOTTYHUX
OCHOB IHTErpaIlii JaHUX Y MOPCHKHX €praTUYHUX CHCTEMaX.

VY nux ymoBax, y nepiosi 0ypxJIMBOro BIpoBaXKeHHs 3aco0iB iHHOBaMiiHuX IT y Mopchky
TPAHCIIOPTHY Tally3b, pO3poOKa ocHOB (opmyBaHHsa KoHIenNmii e-Navigation SK MOPCHKOI
€praTu4yHOi CUCTEMH 3 IHTEJIEKTYaIbHOIO MIATPUMKOIO IPUHHATTS PillIeHb BaXTOBUM O(illepoM €
akTyanpHOlo. [lutanHsam e-Navigation NPHUCBSYEH1 OCHIIKEHHSI BITUM3HSHHUX YYEHHX, IO
HaOWpalOTh IHTEHCHBHICTh, a TaKOXX YHUCIEHHI JOCHiPKEHHS 3apyODKHUX CHEIiaJicTiB-
CYTHOBO/IIiB.

PesyabraTnn pocaigkenHs. [ligTpuMKy €IMHOTO MNPOCTOPY MAiISUIBHOCTI BaxXTOBOIO
NOMIYHHMKA 3 METOI0 3HWKCHHS PH3UKY MOMWJIOK MPH MPUHHATTI pillieHb, 3 YpaxyBaHHIM ix
CEMaHTUYHUX BJIACTUBOCTEH y KOHTEKCTI €IMHOI OHTOJIOTII MpEeAMETHOI ranysi, 3abe3medye
IHTerpalis JaHUX Ha CeMaHTUYHOMY piBHI. /kepena JaHWX MOXYTh MaTH Pi3HI BIACTHUBOCTI,
CYTTEBI U1 BHOOPY METO/IiB IHTETpallii JaHUX.

Hanpuknan, BoHM MOXYTh HIATPUMYBATH NOJAHHS JAaHUX Yy TepMiHaxX Ti€i 4u iHIIOT
MOJICITi TAaHUX, MOXKYTh OyTH CTATUYHUMH a00 AMHAMIYHUMHU TOIO. barato mkepern iHTerpoBaHux
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JAHUX MOXYTh OYTH OJHOPIAHMMHU a00 HEOJHOPIIHUMH IIOJO XapaKTEPHCTHUK, BiIMOBIIHUX
BHKOPHCTOBYBAaHOMY PiBHIO iHTerpartii [2 — 3].

[Ilo crocyeThest coco0iB 1HTErpallii JaHUX, TO MOKJIMBI JBa 3arajibHi MAXOJH, TaKi SK
BIpTyaJIbHE YW aKTyajdbHE (MaTepiani3oBaHe) IOJAaHHS 1HTErpoBaHMX AaHuX. [Ipu mepriomy
IiIX0/Ii CTBOPIOETHCSA MEXaHI3M JIOCTYILY, SIKAH ITpH 00poOIIi 3aMUTy KOPUCTyBaya MOPOIKYE JaH1
B HEOOX1THOMY MOJIaHHI O€3MmocepeHbO 3 JPKEpPEN TaHUX.

[ToBHE MaTepiani3oBaHe MOJAHHS IHTETPOBAHUX JAHHUX Y TEPMiHAX €IUHOTO iHTEepdeicy
KOPUCTYBaya IMPH IIbOMY HE MiATPUMYETHCS. BipTyanbHUA MiaXiq HaidyacTile 3aCTOCOBYETHCS
IIPY BUKOPUCTAHHI JDKEPEIT TaHUX, [0 YaCTO OHOBIIOIOTHCSA. HaBmaku, mpu Apyromy migxoji Ha
cTafii inTerpaiii GopMyeThCs TOBHE MaTepiai30BaHe MOAaHHS IHTErPOBAHUX JaHHX, BITUYKEHE
BiJl BUXITHUX JDKEPET Ta CIiBicHyro4e 3 HUMH. CaMe Take MOJaHHs TaHUX BUKOPUCTOBYETHCS IS
00poOKM 3amuTiB OyAb-KMX KOpHUCTyBauiB. Takuil MiAxiZi BUKOPUCTOBYETHCS, 30Kpema, y
CXOBHIIAX JaHHX.

Po3pobka apXiTekTypH cHcTeMH IHTerpariii MOPChKHX JaHHX

v

CTBOpEHHS IHTETPYHOUOi MOJIEN MOPCHKHX JTAHUX, IO € OCHOBOIO
€IMHOTO 1HTep(eiicy KOPHCTYBavya B CHCTEMI IHTETparlii

v

3aB1aHHA Pozpobka meToziB BimoOpaxeHHs Mojienelt MOPChKHX JTaHHX Ta
IHTErparii > 1100y/10Ba B1I0OpaKeHb B IHTETPYIOUY MOJIENb UL KOHKPETHHX
JaHUX JUIA MOJIENEH, O MATPHMYIOTECS OKPEMHMH DKEPETaMHA MOPCHKIX JTaHHX
MOPCBKHX
epraTHYHIX

[HTerparis MeTaJaHHX, [0 BHKOPHCTOBYIOTHCS Y CHCTEMI JUKEpe

CHCTEM MOPCHKHUX JaHHX

v

[ToonanHs HEOTHOPIIHOCT] KEpPEN MOPCHKUX JaHHX

v

»| Po3pobka MexaHi3MiB ceMaHTHYHO] 1HTETpamii JKepen MOPCHKHX JAHHX

Pucynok 1 — 3apnanHs iHTerpanii JaHUX Ui MOPCHKUX €praTUYHUX CUCTEM

HeonHopinHICTh HKEpen NaHUX MPOSIBISETbCA y CHUCTEMax IHTerpamii JaHUuX y pi3HHX
acriektax. [Ipu oMy, IPUPOAHO, HAETHCS MPO HEOTHOPITHICTH XapaKTEPHCTHK JUKEpEN, IO
BIJIMOBIAIOTH PIBHIO iIHTErpallii JaHUX, 1110 BUKOPUCTOBYETHCS.
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Tak, mpu iHTerpauii ¢i3UYHO B JDKEpenax JaHWX MOXKYTh BHUKOPHUCTOBYBATHCS Pi3HI
dbopmaru ¢aiiniB. Ha moriyHoMy piBHI iHTerpamii MoOK€ MaTH MiCII€ HEOIHOPIAHICTh
BUKOPUCTOBYBAaHHUX MOJIEJIEH JaHUX JJISl PI3HUX JDKEpen ad0 CXeMH JaHUX, [0 PO3PI3HSIIOTHCA,
X04a BUKOPUCTOBYETHCS Ta caMa MOJIENb JaHuX. Hampukian, oHi kepeia MOKYTh OyTH BeO-
calTamu, 1HIII — 00'€KTHMUMU 0a3aMu JAHUX TOIIO.

[Ipu iHTerpamii Ha CEMaHTUYHOMY PiBHI PI3HUM JDKEpesiaM JaHUX MOXKYTh BIAMOBiAATH
pi3Hi oHrtousorii. Hampukmaa, MOXIMBUI BUNANOK, KOJIM KOXKHE 13 JDKEpeN NpeACTaBisie
iHopMariifHi pecypcH, IO MOJCTIOKTh JCIKHA (GparMeHT MpeaMeTHOI 00JacTi, SKOMY
BIJIMIOBiJ]a€ CBOS MOHATIMHA CUCTEMA, 1 1 PparMeHTH nepeTuHaThes. [Ipu cTBopeHHi cucreMu
IHTerpalii TaHuX JUIT MOPCHKHUX €praTHYHIX CUCTEM BHHUKAE Psifl 3aBJIaHb, CKIIAJI SIKUX 3AJICKHUTh
BiJl BUMOT JI0 TAKHX CHCTEM 1 BUKOPHCTOBYBAHOTO MiaxoAy. Jlo TakuxX 3aBaaHb iHTErparil JaHuX
JUTSE MOPCHKUX €PraTUYHUX CUCTEM, 30KpeMa, HaJIeKaTh:

1. PO3po0Ka apXiTEeKTypH CHCTEMH iHTErparii MOPChKUX JaHHX;

2. CTBOPCHHSI IHTETPYIOYOi MOJIEJIi MOPCHKUX JIaHHMX, IO € OCHOBOK €IHHOTO
iHTepdeiicy KopucTyBaua B CUCTEMI IHTETpalii;

3. po3poOKka METO[IB BiOOpaKeHHs MOJeNeld MOPChKUX JaHUX Ta MOo0yJ0Ba

BiZJOOpaXeHb B IHTETPYIOUY MOJIENb JJIi KOHKPETHUX MOJEJCH, IO MiATPUMYIOTHCS OKPEMUMHU
JOKEpellaMd MOPCbKUX JaHUX;

4. IHTerpalis MeTaJlaHuX, 10 BUKOPHUCTOBYIOTHCS Y CHCTEMI JDKEpENl MOPCHKUX
JaHUX;

S. MOJI0JIAHHS HEOJHOPITHOCTI JKepesl MOPCHKUX JaHUX;

6. po3poOKa MEXaHi3MiB CEMAaHTHUYHOI IHTETparlii Jpkepeal MOPChKHUX JTaHUX.

BucHoBku. Sk BUCHOBOK, HEOOX1/IHO 3a3HaYUTH HACTYIHI OCOOJIMBOCTI CTPYKTYPYBAaHHS
IPOCTOPY AiSIBHOCTI BAXTOBOTO MOMIYHHMKA 3 METOIO 3HWKEHHS PU3HKY TOMUJIOK IIPU MPUHHATTI
pilieHb. Y KOHTYp YIpaBliHHS OyJb-IKMX MOPCBKHMX €praTHUHUX CHCTEM, TOOTO y Kepyroudy
cUCcTeMy, MalTh OyTH BKIJIIOUEHI cama JIIoJUHa-orneparop (BaxTOBUM odilep) abo KOJIEKTUB
JroJieii-onepaTopiB, HAPUKJIIAJ OpraHizallis CUCTEMU PO3MOAULY Ta YIPABIIHHS PYXOM CYJEH Y
okpemoMmy perioHi. Ilcuxodizionoriuni BIacCTUBOCTI CYAHOBO/IisI-onepaTopa (BaxToBOro odinepa)
MOBUHHI OyTH BKJIFOUEHI JI0 TapaMeTpiB (BIIaCTUBOCTEN) KEPYIOUOT CUCTEMH.
3aKOH ympaBliHHA A7 OyIb-IKOi MOPCBKOi €praTM4yHol CHUCTEMH MOXXe OyTH 3a3Jalierijib
CIPOEKTOBAaHU 3 rapaHTIEIO SIKOCT1 YIIPABIIHHS, K 1 B IHIIMX TUIIOBUX TEXHIYHUX CUCTEMaX, ajie
AKIO (YHKIIOHYBaHHS Oy/b-sIKOI MOPCBHKOi €praTuyHOi CHUCTEMM BiJJOyBa€ThCS 3a YMOB
HEBU3HAYEHOCTI, TO SKICTh YMNPaBIiHHS 3a0e3MeuyeThcsl SKICTIO MOMEepeAHbOI MIATOTOBKH Ta
HOTOYHOI POOOTH CyTHOBOISI-oTIepaTopa (BaxXToOBOTo odirepa).
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ABTOMATHUYHE LITOPMYBAHHA 13 BPAXYBAHHAM HAABHOI'O
JAEMII®OYBAHHA

Mameiiuyk B.M., 3inuenko C.M., Hocoe I1.C., Mamenko ILII., Kupuuenko K.B.
Xepconcovka oepocasna mopcovka akademis, Yrpaina

Beryn. Ananizyrouu piuHHIA OTJIS MOPCHKHX aBapiil Ta iHIuAeHTIB areHcTBa EMSA Bin
15.12.2021 mosxHa BcTaHOBUTH, 1110 89,1% po3citiyBaHUX BUIIAIKIB HA BAHTAXKHUX CyIHAX OYIIH
noB’si3aHi 3 gisimu mroaunH [ 1]. [ligcymoByrouw, miciis mo3utuBHOTro 2019 poky pe3ynbTaTy moa0
Oe3neku BaHTAXKHHUX cydeH y 2020 pori mpoaoBxyBaiau mokpaniyBaTucs. OIHAaK HaCTiIKA
nargemii COVID He MOkHA BUKJIIOUATH SIK OJIUH 13 (DaKTOpiB, IO CHPHUSIIA 3MEHIICHHIO JKEPTB,
BIJIMOBIAHO JO 11 3arajibHOTO BIUIMBY Ha CYJAHOILIABCTBO.

Crpec BIMBae Ha KOKHOTO, ajie MOPSIKaM JOBOJUTHCS CIPABIISTHCS 31 CTPECOM, SKHH €
IPsIMUM HACITIIKOM YHIKAJIbHOTO CEpElIOBUIIA, AKe Iependadae >KUTTS Mopska. s Tux, XTo
HIKOJIM HE TPAIlOBaB Ha OOPTY TOPTOBOTO CyJHA, MOXE OyTH BaKKO 3PO3YyMITH CTpeC, SIKUH
BILUIMBAE Ha MOBCAKIACHHE KUTTA MOpsKa [2].

MopchKe cepeioBHIIIe € TMHAMIYHUM 1 PIJKO MPOTIOHYE OJHI 1 Ti caMi 3aBJaHHS JIEHb y
neHb. Baxkka morona, inTeHCHBHUE Tpadik 1 HE3BUYAMHI orepallii MOXXyTh BIUIMHYTH Ha CYJHO
Oyab-KOTO Kilacy, a pi3Hi BaHTaXi CTBOPIOIOTH HOBI BHUKJIWKU. [IOBTOpeHHS Ta MpaKTHKa
JIOTIOMArarTh IMOM SKIIUTH CTPEC 1 THCK, ajie Ha poOOTi, sIKa TMOCTIHHO 3MIHIOEThCS, 1ICH PIBEHb
ajianTanii Moke BUPOOUTHCS POKAMHU.

[Ipn miaBaHHI cyliHa B INTOPMOBUX YMOBaxX BUHHUKAIOTH SIBHINA, IO MOTIPIIYIOTh
MOpEIUIABHICTh Cy/IHA 1 YTPYJAHIOIOTh yIpaBiIiHHA HUM. J[0 TaKUX SBUIL BIAHOCATHCS PE30HAHCHA
OOpTOBA XUTABHIIS, CJIEMIHT, 3aJJMBHICT TOJIOBHOT manyou [3].

Jly’xe BaXJIMBO MiJ 4yac IUTOPMY YITKICTh NI Ta NpaBWIbHUN aHami3 cutyauii. B
CTPECOBHX YMOBaX, BPaxOBYIOUM CKJIQJHY CHUTYallil0 B CydaCHOMY MOpEIUIaBaHi MOB’s3aHy 31
CKOPOUYEHHMH EKilTaKaMH BaHTAXXHOTO (UIOTY KepyBaHHS CYIHOM B IITOPM € JYyXK€ CKIIQJTHOIO
3aauero.

IMocTranoBka 3agayi. [1ig yac mropMy cy1HOBO11i BUKOPUCTOBYIOTH CIEI1aJIbHI AlarpamMu
Juis BUOOpy O6e3neuHoro Kypcey 1 mBuakocti. Haifnommpenimoro 3 Hux € aiarpama lO. B. Pemesa.
BuxopucrtanHs niarpamu mij 4ac IITOPMY € HEE(PEKTUBHUM B CHIIY CKJIATHOCTI PO3paxyHKIB Ta
3HAYHUX MOXHMOOK Mia yac moOymaoBu [4]. Po3poOka aBTOMaTHYHOI CUCTEMHU KEPYBaHHS PYXOM
CyJlHa B IITOPM J03BOJIS€ 301IBIINTH €(EKTUBHICTh KEPYBAHHS PyXOM CY/HA IiJ1 4ac MTOPMY Ta
HiABUIIUTH O€3MeKy eKilaxy Ta Cy/iHa y CKJIaJHUX MOTOJHUX yMoBax [5-7]. BpaxoByrouu 1o Ha
KOJIMBAJTBHUH TIPOIIEC CYIHA i€ IEKPEMEHT 3aTyXaHHS, TOMUIFHAM € pO3p0o0Ka MOJIYJISl CHCTEMHU
aBTOMATHYHOI'O KEpyBaHHS, siKa O YTOUHIOBajla PE30HAHCHY 30HY KEpyBaHHS PyXOM CyIHa B
IITOPM, BIJICIKAIOYM YaCTOTH XBHJIFOBAHHS, aMIUNTYIW SKHX € He3HayHnMHu. KoimBanbHWI
npolLiec B JaHOMY BUTIAIKy Oyze 3aTyxarounm [8].

Ilepenix BupimyBaHux nuranb. Po3po0ka MeTO/11B aBTOMaTHYHOTO IITOPMYBaHHS, SIK1,
y MOPIBHSAHHI 13 BIIOMUMH, JI03BOJISATH OUTBII TOYHO MOOYyBaTH pe3oHaHCHY KepyBaHHS pyxom
CyJHa B aBTOMAaTUYHOMY PEXHUMi JO3BOJIUTH OUITBII YiITKO BU3HAUYATH HEOE3MEeUHI 30HU KEPYBaHHS
Ta BIAMOBIIHO OUTbII €(PEeKTUBHO BHKOPUCTOBYBATH HaBirauiiHi pecypcucynna. Takox sk
HACIIJOK CJI/1 3a3HAYUTH TiIBUIICHHS O€3MEeKH CyAHA, TaK K aBTOMaTHM4YHA CHCTEMa 3aBISKU
JaT4MKaM 3MOe OUTbII TOYHO BU3HAYATH MapaMeTpy XBHIIIOBaHHS Mops. Cuctema He MiJBiIajaHa
EMOLIIHHIM HABAaHTAKCHHSM, BTOMI Ta IHIIMM HETaTUBHUM BIUIMBAaM, 3 SIKUMH CTHUKAIOTHCS
CYIHOBOJII1 TI1J] 9ac CKJIAIHUX CUTYaIlil, 30KpemMa IITopMYy.

Pe3ysabTaTn AocaiKeHHs. ABTOpaMH JaHOTO JOCITIKEHHsS OyJIo po3po0JIeHO METOm,
QITOPUTMIYHE Ta MpOrpaMHe 3a0e3MeueHHs MOIYJIs aBTOMATHYHOIrO ITopMyBaHHs [5-8].
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BpaxoByrouw, 110 KOJTUBAIBHHIA IPOLIEC CyTHA 3aTyXAa€ IMiJl JI€0 TUCUTIATUBHUX CHJI 1 MOMEHTIB,
YaCTOTH XBWJIb HE3HAYHOI €Heprii MOKyTh OyTH Oe3MeYyHUMH JIJs Cy[AHA Ta HE MPU3BOAUTH JI0
PE30HAHCHOTO PO3rOMAYBaHHS. [3 BpaXyBaHHSIM LIBOTO HPOMOHYETHCS MOAM(DIKYBATH paHiIIe
po3pobaeHuii Meton [5-8] HUIAXOM IHTErpyBaHHS y CHCTEMY LITOPMYBaHHs OJIOKY IIBHUIKOTO
neperBopernss @Dyp’e (puc 1.), sxuii OM M03BOJSB OTPUMYBATH AaMILTITYIHO-9aCTOTHY
XapaKTEePUCTUKY 30BHINIHIX BIUIMBIB Ta BiA(UILTPOBYBATH Ti YACTOTH CUTHAITY, EHEPTisl IKMX HE
NepeBuIllye KPUTUYHE 3HAueHHS. Lle 103BOJIMTH 3MEHIIUTH PE30HAHCHI 30HMU Yy MOPIBHAHHI 31
crocoboM Bukopucrtanus aiarpamu FO. B. Pemesa. 3MeHIIeHHST pPe30HAHCHOT 30HU PO3LIMPUTH
MOYJIMBOCTI O€3MEYHOT0 ITOPMYBAaHHS.
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Pucynok 1 — brok-cxema cucteMy aBTOMaTUYHOTO IITOPMYBAHHS
B cepenoBumii MatlLab Oyno 3mMonen,0BaHO CHUTHANI 30BHINIHIX BIUIMBIB (XBUJIFOBAHHS
MOPCBHKOT'O CEpUIOBHINA) 3 HAKIAJCHUM BUIAJKOBUM IIIyMOM (puc. 2).
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Pucynok 2 — Curnan 30BHIIIHIX BIUIMBIB 3 HAKJIAJJIEHUM BUIIaIKOBUM IYMOM
@parMeHT Koay mporpamu B cepuaoBuini MatLab 300paxeno Ha puc. 3. Curnan Oymno
3MOJIENIbOBAHO SIK CyMY II'SITU CHHYCOIA 3 PI3HUMM 4YacTOTaMH, IOYaTKOBaMHU (a3amu Ta
aAMILTITY/IaMH.
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aE|= An=3;% Iucrepcia mymy (3 MeTpu)

27 — FftL=1024;% KinbricTe miHil $yp'e COERTDY

28

25 %% Temepamis poSowux MacuBis

30 — T=0:1/Fd:Tm;% Macws Bimrikis wacy

31

32 — Noise=An*randn (1, length(T));% MacuMB EBMOAJKOBOTO WMyMy IOBEMHCO, WO NOPiBHOE MACHUBY Qacy.

33

34 — Signal=Ak+Al*sind((F1*360) . *T+Phil) +A2%sind( (F2*360) . *T+Phi2) +A3*sind ((F3%360) . *T+Phi3) +A4*sind ((F4*360) . *T+Phid) +AS5%sind ( (F5*%3
35 =
36

37 %% Kom ans HopuyEaHms f£ft BMIASZaTHMME TAKMM THMHOM:

38 %% C

39 — Ffts=abs (fft(Signal, FftL)):;% AMOIiTYyIM NepeTBODPEHHA @YD'E CHUTHAIY

40 — FftS=2*FftsS./FftL;% HODMYyBaHHA CII 7Y

41 — FftS(1)=FftsS(1)/2;% HopDMyBaHHA MO CRIZOOBOL ¥ COeRTDL

42 — FftSh=abs (£ft (Signal+Noise, FftL)) HHS ®yp'e CyMimi cHTHamHmyM

43 — FftSh=2*FftSh./Fftl;% Hopmysansns cre

44 — FftSh(1)=FftSh(1)/2;% HopMysaHHZ HOC ¥ crnerTpi

Pucynoxk 3 — ®parmeHT Koy nporpamu B cepeaonuini MatLab

BukopucroByroun ¢yukitito mnepersopenus dDyp’e fft() cepumosmma MatlLab 6ymo

OTPHUMAaHO aMILTITYHO-YaCTOTHY XapakTeprcTHKa curHany (puc. 4)
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Pucynok 4 — AMIITITYJTHO-4aCTOTHA XapaKTEPUCTHKA CUTHATY
BingineTpoByroun 3 [aHOTO CHEKTPY XBWJI, IIO0 MalOTh HE3HAUYHY aMILTITYJy MOKHA
chopmymmoBaTH 00J1acTi JOMYCTUMHX YIPaBIliHb, sKi Oy1yTh OUIBII ONTHUMAJIbHI JUIsl BUPIIIEHHS

3a/1a4ul KEPyBaHHs pPyXOM Cy/IHA B IITOPMOBUX YMOBax.

BucnoBku. KepyBaHnHsl pyxoM cyZHa B aBTOMAaTUYHOMY PEKHMI TO3BOJIUTH O1IBII YiTKO
BHU3HAUaTH HEOE3MEeYH1 30HM KEpyBaHHS Ta BIJINOBIAHO OIbIl €(EeKTHBHO BUKOPHUCTOBYBATH
HaBiraiiiiHi pecypcucyasa. Takox siK HacIiIOK CJiJl 3a3HAYUTH MiIBUIIIEHHS O€3MeKH Cy/IHa, TaK
SK aBTOMAaTHYHA CHCTEMa 3aBIIKH JaTYAKaM 3MOXKe OUThII TOYHO BH3HAYATH IMapaMeTpu
XBUIIOBaHHS Mops. Cuctema He MiJBIaJHA €MOLIMHUM HaBAaHTAXKEHHSM, BTOMI Ta I1HIIUM
HETaTHBHHUM BIUTMBAaM, 3 SKUMHU CTHUKAIOTHCS CYTHOBOJIII ITiJT Yac CKIAJIHHWX CHTYaIlil, 30KpemMa

LITOPMY.

JITEPATYPA
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JIOJAChKHWI YAHHUK TA MO0 BILTUB HA ITPOBJIEMY 3ITKHEHHA CYJIEH

Mimin 1O.0.
Jynaticokuu incmumym HayionanvHozo yHisepcumemy
«Ooecvka mopcbka akademisy, Yrkpaina

Beryn. IIpoGnema po3xomkeHHs CyJeH y Mopl 3aiiMae ofHe 3 HalBaXJIMBILIMX MiCLb B
yIpaBIliHHI CyTHOM. BpaxoByioun 3pocTarouy HIUIbHICTh CYAHONOTOKIB Ha BCIX MIKHApPOJIHUX
MOPCHKHX KOMYHIKAIIisX, 30€perT Ta 3a0e3MeYnTH NPUHHATHUN PiIBEHb OC3IEKH pyXy B OCTaHHI
JNECATUIITTS BJIAETHCS 3aBJASKH BIPOBAKCHHIO CYYaCHHX pPaJiOTEXHIYHMX Ta EJIEKTPOHHUX
3ac00iB y CYAHOBOMAIHHI. 3 i€l MPUUUHU MPOOJIIEMY PO3XOKEHHS CYIEH y MOpi HEOOX1JIHO
PO3TIsIIaTH B KOMILUIEKCI BUKOPUCTAHHS IHTETPOBAHUX HABITallilHUX CHUCTEM, IO 3a0€3MeUyl0Th
TIJIBUIICHHS HaBIramiiHoi Oe3MeKHu MOopeIuiaBaHHs Ta e(DEKTUBHOCTI MOPCHKHX IEPEBE3CHb Ta
TOTOBHOCTI MEPCOHAIY 10 BUKOPHCTAHHS IUX 3aCO0iB.

3a0e3neueHHss O€3MEeKM MOPEIUIaBaHHS BHCOKOABTOMATHU30BAaHMX BEIMKOTOHHAKHUX
CYXOBaHT&)KHUX CYJCH, TaHKEPiB, HAPTOPYIOBO3IB, JIIXTEPOBO3iB, MACAKUPCHKUX JIAHEPIB, 110
MaroTh BOJOTOHHAXHICTb JIECATKH 1 COTHI TUCSAY TOHH, 1110 PO3BUBAIOTh MIBUAKICTH Bix 15 10 30
y3 1 OijbIle, 3HAXOAWTHCS B MPSIMIM 3aJeKHOCTI BiJ 3Mi0HOCTEH Ta BMIHHS KalliTaHIB Ta ix
MOMIYHHKIB YIPABJISITHA CYIHOM.

[Ipu owiHIII CTyMEHs TSHKKOCTI 3ITKHEHHS Cy/IeH, He3aleKHO BiJl odiiiHoi kiacudikarii
BUIIAJIKIB, MPUHAMAIOTBCS CEpeIHI TEXHIYHI 30MTKH, BKIIOUYAIOYM BUTPATH HA TOPATYHOK 3a
KOKHOIO aHaTi30BaHOI0 03HAKO0.[ 1]

HaiiOGinbin Bakki 31TKHEHHsSI BIJOYBalOTbCA Y BIAKPUTOMY MOpi, IpOTOKax abo
(dapBaTepax, L0 MOSICHIOETHCS MIJBUIICHUMH IIBUJIKOCTSMH; MEHII CEpHO3HI YIIKOKEHHS
BUXOJIATh IIpU 00€pEeKHOMY MaHEBPYBaHHI, TOOTO. HA aKBAaTOPIsAX MOPTIB Ta peiiax.

VY piukax 1 KaHanax, Jie pyx AyKe IHTEHCUBHHUH 1 YHCIEHHI PO301KHOCTI BiIOYBaIOTHCS
HallyacTille Ha MaJMUX JUCTaHLISAX, 30UTKU 31TKHEHb CYyJEH 3/1e0UIbIIOr0 MEHUI BENHKI, K Y
BIZIKPUTOMY MOpI, B MpoTokax 1 (apBarepax. Lle mosicHIOeTbCA 1€ i TUM, IO MBUAKICTh PYXY
CyleH y plukax 1 KaHallax OOMEXeHa 1 PI3HULS y TKKOCTI 3ITKHEHb 4epe3 yac J00u He
BUSIBISIETHCS.[ 1]

31TKHEHHS 3 Cy/IHaMHU, SIK1 CTOSITh Ha SAKIp1, IPU MIAX0/1 A0 MICIlb SKIPHUX CTOSTHOK MalOTh
Jiesiki 0COOJIMBOCTI B MOPIBHSAHHI 31 3BUUAlHUMU 31TKHEHHSMH, SIK1 BIZJPI3HAIOTHCS, TEPII 3a BCe,
THM, IO CYJIHA, SIKl CTOSITh Ha SKOPSX, AY)Ke OOMEXeH1 Y MOXJIMBOCTAX JIATH aKTUBHO, TOOTO.
MaHEBpYBAaTH.

Heo0xiaHo 1m1e pa3 Haraaartu, 1o HaiBaXki 31TKHEHHS B1I0YBalOTHCS Y BIAKPUTOMY MOpI,
y MpoTOKax Ta (apBarepax B yMoBaX OOMEXKEHOI BHAMMOCTI abo B TeMHMH dYac A00H, IO
HOSICHIOETHCS MEPEBUILIEHHSIM IIBUAKOCTI, MiIBUIIEHOIO CKJIATHICTIO CIIOCTEPEKEHHS 1 JII0JICBKUM

YUHHUKOM, OCOOJIMBO 1€ CTOCYETHCS palilOHIB IHTEHCUBHOTO CY/IHOIIJIABCTBA.
OCHOBHUMM NIPHYUHAMH 3ITKHEHB CY/ICH B YMOBaX HOPMAaJIbHOI BUJUMOCTI €:
- pi3Ha IHTepIIpeTalis CUTYalli Ha 3yCTPIYHUX KypCax;

- IOMMWJIKOBA OI[IHKA CUTYyaIlil Ta IMOBIPHICTH J1i 1HIIOTO Cy/IHA;

- IOpYUIEHHS IPpU 00T OHi;

- HaIMipHA IIBUJKICTh Y CTUCHEHUX YMOBAX;

- IOPYUICHHS NPHU IUIaBaHH1 Y BY3bKOCTSIX;

- HE3a/10BLIbHE CIIOCTEPE)KEHHS;

- 3aIi3HUINA MaHEeBp;

- HEBUKOPHUCTAHHS Y4 HenpaBuibHe BUkopuctanus PJIC;
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- HEBpaxyBaHHs a00 MOMMUJIKOBA OIIIHKA T'1IPOMETEOPOJIOTIYHUX YMOB;
- 3ITKHEHHS Yepe3 BTPaTy KepoBaHOCTI.[2]
[TpuyrHM 3ITKHEHB CY/IB 32 YMOB OOMEKEHOI BUAMMOCTI:
- HEe3aJ0BUIbHE PAJIIOIOKAIIITHE CITIOCTEPEIKEHHS,
- HE3aI0BLIbHE CIIOCTEPEKEHHS Y MO€THAHHI 3 BUCOKOIO HIBHJIKICTIO;
- 0e3MIsUTBHICTh IPU CBOEYACHOMY BHSIBJICHHI;
- HEBUIIPABIAHUN TIOBOPOT JIBOPYY;
- HEBEJIMKI TTOCJIIIOBHI 3MiHU KYpCY Ta/a00 IMIBHAKOCTI;
- TICUXOJIOT14HI Ta 00'€KTUBHI MEPETyMOBH 3ITKHEHD.[2]

Jlst Toro o0 CBO€YACHO 1 MPaBUJILHO MPUWMATH BIAMOBIAAIBHI PIIICHHS, CYTHOBOIH,
HOpsiA 3 TPAAWLIMHUM TMPAKTHYHUM JIOCBIJIOM YIPABIiHHS CYIHOM, MOBHHEH MAaTH 3HAHHS,
HaBUYKM Ta METOJIM poOOTH 3 aBTOMATHU30BAaHMMHU CHCTEMaMU CYJHOBOJIHHS, 3/1MCHIOBATH
KOHTPOJIb 32 iX poO0TOr0, 3HATH TX OOMEKEHHS Ta MOXKIIMBOCTI.

Epronomiuni acriektu 3a0e3mnedeHHs Oe3lekd IulaBaHHSA. BupimeHHs mnpoOnemu
CYMICHOCTI JIFOJMHU Ta MAIIMHHU y (QYHKIIOHANBHY €IUHY CTPYKTYpy, IO HalKpaiie peani3ye
IpoleC YIPABIiHHA CyTHOM, Ma€ JIBa acClleKTU: CUCTEMHUN Ta eproHoMiuyHMi. Epronomika (Big
Yy YMOBaxX Cy4acHOT0 BUPOOHHMIITBA 3 ONTUMI3allii 3HAPSAAb, YMOB 1 IPOLIECY IMparfi.

OcHOBHUIT 00'€KT JOCIIKEHHSI €PrOHOMIKM — CHCTEMa <JIF0/IMHA-MAaIlINHa», 30KpeMa
epraTuyHa cucremMa, TOOTO. CKJIQJHAa CHCTE€Ma YIpPaBIiHHA, CKIAJO0BUM €JIEMEHTOM SKOi €
mroauHa-oneparop (abo rpyma omeparopiB), HAMpHKIAM CHUCTEMa YIPABIIHHS CYIHOM,
JucreTyepebka ciyx0a i T.7. [HImmu cinoBamu, 1ie 3arajbHa Ha3Ba rPyNH HaykK, 110 3aliMaroThcs
KOMIUIEKCHUM BUBYEHHSM JIIOJIMHU Y BUPOOHUYIM NIsTIBHOCTI Ta ONTUMIi3alii 3aco0iB Ta yMOB
nparli, sika 1oJisirae B MeTO/1 i IOCiPKEHHS Ta CHCTEMHOTI'O MiJIXOAY 10 HbOTO.

Bupimennst npoOnemMu CyMICHOCTI JIIOJMHU Ta MAlIMHU y (QYHKUIOHAJIBHY €IUHY
CTPYKTYDY, 1110 HallKpallle peasi3ye NpoLec yIpaBliHHA CYIHOM, Ma€ JIBa aCMIeKTU: CHCTEMHHUH Ta
eproHoMiuHui.[3]

CucteMHU acleKT CYMICHOCTI MOJIATa€ y TNMPOEKTYBaHHI KOHKPETHHUX (QYHKIIH MixX
JIIOJIMHOI0-0IIEPAaTOPOM Ta MAILMHON; 3a3BMuail JIMIIE Ha PIBHI €KCIUIyaTalii orepaTrop MoOKe
JMIIE OI[IHIOBAaTH 3pYYHICTh MPAaKTUYHOI poOOTH, BPAaXOBYIOUM MpPH LBOMY HEIOTIKH, SKi
BUSBIIIIOTHCS Pa30M 13 TEXHIYHUMHU 3acO0aMHu.

Epronomiuynuii acmextT mpoOjgeMHM CyMICHOCTI Moydrae y 3a0e3ledeHHI ONTHMAaJIbHOI
peastizaiiii 0OpaHUX Ha CHCTEMHOMY PiBHI MPOEKTYBaHHS (DYHKILIOHAIBHUX O0OOB'SI3KIB JIIOJIMHU Y
CUCTEMI IUTSIXOM ONTUMANIBHOI OpraHi3allii AisNIbHOCTI JIOJUHH-0NIEpaTopa Ha poOOYOMY MiCIIi.

BucnoBku. Tpeba mam’ataTé 10 € IIUPOKE KOJO OOOB'SI3KIB 1 3aBAaHb, SKI MOXeE
BUKOHATU TUIBKU JIIOJIMHA: OI[IHKA Tipo-MeTeo iHdopmauii Ta BHOIp MapuIpyTy IJIaBaHHS,
YIPaBJIiHHSA CYAHOM Y OOMEKEHUX HaBIralliiiHUX yMOBaxX, BUKOHAHHS Omepaliii po3X0IKeHHS 3
HeOe3neyHUMu cyiHamMu. Tomy 3BIIBHUTH CYIHOBO/IIS BiJl HUX MTOKH 10 HEMOKJIMBO 1 JIFOJICEKUI
YHHHUK Ma€ B IUX YMOBaX BEJIMKE 3HAYCHHSI.
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IPAMI ATPECHUBHI ITPOSABU B CTPYKTYPI HIOPYHIEHB IICUXIYHOI'O
310POB’A Y ®AXIBIHIB MOPCBKOI'O TA BHYTPILIIHBOI'O BOAHOI'O
TPAHCIIOPTY

Copoxa O.M.
Jlynaticokuu incmumym HayionanvHoeo yHieepcumenty
«Oo0ecbka mopcvka akademisy, Ykpaina

[Tpodeciitna nisbHICTE MOPSIKIB 31 CHIOETHCSI B YMOBaX BUCOKOTO PU3HKY JUIS JKUTTS 1
3JI0pOB's, OCKUIBKM BiJOYBAa€THCS il KOMIUIEKCHUM BIUIMBOM Pi3HOMAaHITHHX CTpPEC-YMHHHKIB,
SIK1 CTBOPIOIOTHh €KCTpeMalibHi cutyarlii. [1i BIJIMBOM ITMX YMHHUKIB WMOBIPHICTh BUHUKHCHHS
HEIITAaTHUX EKCTPEMAIbHUX CHTYyalliil € HemependadyBaHOI Ta IOCTIHHO BiporinHow. B
pe3yibTaTi TpUBaioi Aii cTpecopa, OO SKOr0 OpraHi3M HPUCTOCYBABCS, IOCTYIOBO y MOpsKa
BUCHAXXYIOTBCS 3allacH aJamnTalliifHOl eHeprii, mo Bele 0 NEepeHaNnpy>KEHHS ICUXIKH, Ta €
IIyCKOBUM MEXaHI3MOM PO3BUTKY 0araTboX Ba)KKHX 3aXBOPIOBaHb.

Bin ycmimHOro BUpIMIEHHS MHUTaHb PO3BUTKY CTPECOCTIMKOCTI 3aJ€KUTh €(PEKTHBHICTH
npodeciiHol MiAIbHOCTI MOPSIKIB, 31aTHUX MIATPUMYBATH BUCOKY OMIPHICTh HETATUBHUM IisM,
JOUTBHICTh TIOBEIIHKH, 30epiraroun ncuxodizuuHe 61aronoayqys, 3A1HCHIOI0YH TOIIYK IUIIXIB
3a0e3neyeHHs] YCHIIHOro (DYHKIIOHYBaHHS Ta MiABUINEHHS Oe3meku cBoe€i mpari. I3 mporo
BUXOANTH, IO iM HEOOXiJHO PO3BHUBATH CTPECOCTIHKICTh, a TOMY HAaBUYUTHCS BUTPUMYBATH
BUCOKHMH pPiBEHb NPOQECIHHOr0 HAaBAaHTAKEHHS, YIPABIATH BIACHUMHU E€MOIISIMH y CTPECOBHX
CUTYyAISX IS 30€pPEeKEeHHS TICUXIYHOTO 37I0POB's, BUaCHO MOO1TI30ByBaTU BHYTPIIIHI peCypcu
TS TIO/IOJIaHHS CTpecoBUX cuTyarii [2; 130].

Hanpyra B cTpecoBuX cuTyalisix HEMUHYYa, 1 B ONEpaTUBHUX YMOBaX BOHA OYiKyBaHa.
BaxnuBo BiA3HAUUTH, 110 1HOAL poOOTa HaJl CTPECOBUMU NpodsieMaMH poOUTh (haxiBIsl CUIIbHIILIE
1 BATPUBATIIINM, @ BMIHHS OyTH CTIHKUM — BOKJIMBUM )KUTTEBUI HaBUK. OJIHAK, 3aHAJITO CUIIbHUHN
CTpeC MOK€ CEepHO3HO 3HM3UTH MPOAYKTHMBHICTB 1 ycmix Micii. SIkuio 3aHanro GaraTto crpecy
MPOTSTOM JIOBIOTO Yacy, I1€ MOKE MOIIKOJATH MO30K 1 3MIHUTH HOro (yHKIII1, HalpUKJIa HOTo
3/IaTHICTb 30CepePKyBaTHCA, PETYIIOBATH eMOLil 1 maM’siTb. OCch YOMY HEPIJIKO MOXHA MOYYTH,
K WIEHU CIM’1 1 JIpy3l 3ayBaXyIOTbh, 1[0 MOPSK «BXKE HE Ta JIIOJUHA, KOO BOHA Oyna 10
BiJIPSIIKEHHS.

[Ipsimi mposiBu arpecii, BOpOKOIo CTaBJIEHHsSI — YacTHil crocid peakuii Ha crpec. Taxi
CUTYyallii MPUBOJATH J0 arpecCUBHUX [iH, 10 JTAIOTh MOXIIHUBICTH TCHUXIUYHOI PO3PSAIKU: KOJIU
B1JI0YBa€ThHCS 3aMILICHHS 3310BOJICHHS MTOTPEOH, KA € 3a0JI0KOBAHOIO.

@axiBIi MOPCHKOTO Ta BHYTPIIIHHOI'O BOJHOTO TPAHCIOPTY HaleXaTh 1O BUPOOHUYMX
rpyn, Kl yacTille MiAgaHl 10 Npo@eciifHOro cTpecy, 10 HETaTUBHO BIUIMBAIOTh Ha IMCUXIYHI
nporecu.  CrmernugiyHicTh poboTu  mependadae mpodeciiine Ta  mcuxodizionoriuyHe
NepEeHABaHTAKECHHS, III0 3YMOBJICHE MTPOsSBAMHU OKCHIATHBHOTO, TU3PETYIATOPHOTO, EMOIIIITHOTO
Ta TICUXOCOLIaTbHOTO CTPECY.

Hocnigauku JI.M. lladpan ta B.B. ['onikoBa cTBEpAXKYIOTH, 1110 poOOTa MOPSKIB Ha CY/IHI
notpedye TOTOBHOCTI JI0 IHTEHCHBHUX NCHXIYHHUX Ta (Pi310JOTIUHUX MOXKIMBOCTEH: (i3zio-
MICUXOEMOIIIMHIX HaBaHTA)XCHb B HAJICKJIATHUX HABITAI[IMHUX Ta MOTOJHUX YMOB. BaxkiuBum € 1
acCIIeKT TOTO, L0 WICHH eKilaxy B CUTYallil AenpuBallii, 00MekeHOi KOMYHIKallii Ta 3aMKHEHOTO
MPOCTOPY MAalOTh PO3BUBATH CTIMKICTh JO MOHOTOMIi, TiMmoAWHaAMIi, mMoJigenpuBaiii B
noBroTpuBanomy TuiaBadfi [3]. Taki ocoOauBOCTI poOOYOTO MPOIECY MOXKYTh MPHU3BECTH JIO
PO3BHUTKY O3HAK acTeHii 1 Jenmpecii, BACOKOTO CTYIEHIO0 TICUXOEMOIIIMHOTO CTPECY, KN 3HUKYE
npane3aTHICTh Ta NpodeciiHo-0pieHTOBAaHY MOTHUBAILiO [3].

42 7 2pydHs 2022 poky



IIpo6aemu cmasozo po3sumky mMopcovkoi 2anysi (PSDMI-2022)

st popMyBaHHS aJlIMKTUBHUX 3BUYOK Yy (PaxXiBIliB MOPCHKOTO Ta PIYKOBOTO TPAHCHIOPTY
HeoOXiHO Oarato ¢akTopiB: (i3i0J0TiuHI HABaHTAXKEHHS, PIBEHb CTpecy odimepis, mpodeciitna
Ha/IIHHICTh MOPSIKiB, HEBHUCUIIAHHS 1 KOM(OPTHOT OpraHi3aiii BUIBHOTO Yacy, ColLiaibHa 13015,
HEJOTPUMAHHS PEXKHUMY  TMpaIli/BiAMOYnHKy. Taki (akTopu COPUSIOTh BUHUKHEHHIO
JUXOTOMIYHOTO 3alUTY HA MOUIYK €(EeKTiB, 10 CTUMYIIOIOTh OpraHi3M OOpPOTHUCS 31 BTOMOIO, a
TaKOX 3aCTOKIHIMBUX (aKTOPIB ISl CTUMYIISIIT eliMiHallli CTPeCOBOTO HAaBAaHTAKECHHS.

[Ipu pO3BUTKY TPHUBOKHO-IEHPECUBHOIO CTaHy a0o, HaBiTh, CYIUAAIBHOI MOBEIIHKU
CTBOPIOETHCS MATOJIOTYHA aMOPTHU3AIIsl YHHHUKIB MPO(ECIHHOTO CTpecy.

3HWKEHHS CTPECy TaKOX MOKHA JIOMOITHCS, 3a0€3MeYMBIIN 3allOBHEHHS BHCHA)KEHUX
pecypciB. YsBIMO, IO CTIHKICTh 10 cTpecy MmoaiOHa 10 BOAM B 11e0epili, 0OMEXEHOMY pecypcy,
SIKMI IOCTIHHO BUCHAXYETHCS MOBCSKACHHUME CTpecaMu 1 BUMoramu. HeoOxi1Ho mpo1oBKyBaTu
J0JIaBaTU BOJY 10 11eOpa, MOKH BOHA cTikae abo BurmiuBae. Pobora Ta ciM’s — 11e pecypceu, sKi
HAMOBHATH 11e0epIie, B TON Yac sIK Mpo0IeMHr BAOMa i Ha poOOTi BUCHAXKYIOTb.
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BILJIMB HA IICUXOJIOTUYHUHA CTAH, KOJIH JIIOJUHA IIPAIIIOE B
IHIMOMOBHOMY KOJIEKTHUBI

Yepeonuit 0./1., acucmenm kageopu Hasieayii i ynpasiints CyOHOM
Iynaiicokoeo incmumymy Hayionanenoeo ynieepcumemy "Odecvka mopcovka axademis”,
Ykpaina

Bxe Oarato pokiB ykpaiHCBKi (haxiBIli MOpPCHKOTO TpPaHCHOPTY MpPALIOIOTH Pa3oM Ha
OJTHOMY CYJHI 13 (paxiBISIMM 1HIIUX KpaiH, Ta CIUIKYBAaTUCh 3 HUMU MOKJIMBO JIUILIE 1HO3EMHOIO
MOBOIO 1 YacTill 3a Bce II€ aHIIilicbka MOBa. ToMy TOW MOMEHT, IO YKpaiHChbKi (haxiBiii
MOPCBHKOTO TOProBOro (hiaoTy mokasajiu i 3aBXIU MIATBEPUKYIOTh SKICTh MpodiHani3My, BOHU
BUCOKO IiJHSUTM TUIAHKY PIiBHS IIJITOTOBKHM, HAa caM Meped piBeHb eKCIUTyaTamlii CyleH Ta
BIIHOIICHHSI /IO CBOIX OOOB’S3KIB 1€ OLIBII MITKPECIIOE€ IO CBITOBUM MOPCHKHH (0T 3i
CTaOUTBHUHN MOCTIHHICTIO 3aIPOIIyE HA MPAI0 YKPATHCHKUX MOPSAKIB. Maiike y BCiX MOPCBKHX
TOPriBeIbHUX KOMIIAHISIX IO BCbOMY MHpOBOMY OKe€aHy Bke Oarato pokiB Iieil ¢akT Mae 6e3miu
pasiB cBigouTBa TOMY. SIKIIO 3 caMOro MOYaTKy KOJH IEpIIi MPaliBHUKU LIi€l Talmy3i moyanu
HIyKaTy poOOTY Y IHO3EMHUX CYJHOBIACHUKIB, Y OUIBIIOCTI 3 IIUX MEPIIONPOXOAbIIIB Oy 3HaYH1
TPYAHOILI Yy CHUIKYBaHHI, TaK SIK TaM Ha CyJHAaX MPAMIOIYUX TiJ 1HO3EMHUM MpParopoM
3/1e0UIBIIOr0 BChOTO YIEHU EKIMaXy CHUIKYIOTHCS aHINIIMCHKOI MOBOIO. SIKIIIO MOpSAK HAaBITh
BOJIOJIIB QHTJIIIICBKOI0 MOBOIO Ha JIOCTaTHBOMY PiBHi, ajie Opak HaBUKY i JJOCBITy Y PO3SMOBHOMY
npolecy O0coOIMBO CTOCOBHO (haXxOBOIO HAIpsIMKY  HaJaBaB CBi1 HeraTMBHHUH edekT y
BIJIHOCHMHAX B CEPE/IMHI EKIMaxy Ta Ha IIe JAyXKe pearyBajH CTaplIui KOMaHIHUW CKJIaJ Cy/HA.
Are ToH ke cTaplInil KOMaHIHUH CKJIaJ y TOM jke yac 0a4uMB 110 1i (axiBIli JOCTATHHO BUCOKOTO
piBHA. [ oCb TYT MOKHA 3 BEJIMKUM B1JICOTKOM JIOCTOBIPHOCTI CTBEPAMTH 1110 IIpo¢iHai3M (axiBLs
oJieprkaB IepeBary. Y ciM 0yJo 3p0o3yMilio 10 SIKICTh Mpalli — 1€ TOJIOBHUI MOKa3HHUK.

Tomy y miit cutyartii gy’e rocTpo CTa€ MUTAHHS TICUXOJOTIYHOTO CTaHy IHOTO (HaxiBIIs.
Toii ¢akT mo micas TSHKKOI mpalli 3a MWK JeHb Ha Many0l 4yu y MaliuHHOMY BiffiieHi abo
HECEHH1 XOJI0BOi BaXTH HACTa€ yac KOJIM MOYKHA BIMOYUTH, pO3CIaOUTUCh, TOCTIIIKYBAaTHUCh Ha
3arajibHO MOOYTOBI YM OCOOHMCTI TEMH, aJie 1 TYT CTa€ YeproBe MPUHLUIOBE IUTAHHS — a C KUM
BIH MOK€ OOTOBOPHUTH Ty a00 1HIIY TEMY sKa 3apa3 qyxe TypOye I[bOro MpaiboBUTOT0, 3HAIOUOTO
¢axiBuga? A ¢ KUM OOrOBOPUTH JIy’K€ BOXJIMBY Ul HHOTO CIIpaBy UM HABITh MPOCTO MOJIIUTUCH
IIPUEMHOI0 HOBHUHOIO SKy OTpHMaB Bii poAauHU. HaBiTh HeMae mopyd KHUXKI, YIIOOJIEHOTO
NUCbMEHHUKA a yci KiHO(1IbMHU Bxke Oarato pasiB AMBUBCS Tail Maibke yci ¢uIbMU HE T IO
NOTPIOHO 3apa3 MOPSIKY, 1100 XOY SKOCh MPHUBECTU ceOe y BpIBHOBaXEHHI cTaH. ['0Tyrounch 10
IIbOTO PENCy-KOHTPAKTy MOpSK Oepe 3 co00I0 JeKiJibKa KHU)KOK YIIOOJEHHX aBTOPIB 1100
nififiMaTi HaCTpil y TSDKKY XBIWIMHY. 3a SIKUMCh Yac YCl KHUTY ITPOYUTaH1 Ta BCE MOBEPTAETHCS
K MMUTaHHIO YUM 3aiiMaTUCh y BUAbHY Bif mpaii roauny? OTKe CKIalaeTbcs CUTYaIlis KOJIU
JIOJIMHA TOBHICTIO OOMEKEHa Y CIUIKYBaHHI Ta HAacTae TOW yac koiau yci emouii (Oyap TO
MO3UTHBHI, a00 HeraTtuBHi) Tpeba TpuUMaTH y cobi. 3po3yMilI0 KOKHOMY IO HAKOMUYYBaHHS
eMoli} (HaBITh MO3UTHUBHUX) Y JYMKAaxX 3/I0POBOI JIFOJMHU MOXE IMPUBECTH 10 TOMUIJIKOBUX JIiH.
Takum 9YUHOM MOKE TIOCTpaXKAaTH TOW BUCOKWU piBEeHb HaiilHOTO daxiBig. I ock TyT Tpeba
JISITH, caMe Terep HAacTaB TOM Yac KOJHM KOXXEH MYCHUTh JIOCKOHAJIO BUBYMUTH 1HO3EMHY MOBY B
JTAHOMY BHUITQJIKy aHTJIIMChKY. BUBYMTH HAa TOMy piBHI MO0 CIUIKYBAaTHCS Ha OyIb-sKYy TEMY:
mpars, BIIHOCHHU cepell WICHIB eKimaxy, My3uka abo cmopT. Yacy € 3abarato — HE MOXKHA
JTUBHUTHCH T10 JIEKLIbKA pa3iB Toi camuid ¢inbM. Ta 1110 HagBaXIMBE T€ 10 MOKHA HaBYATHUCS Y
CHpaBXKHIX HOCIIB Ili€] MOBH JUIsI KOTO BOHA Maifke piJiHa YM BOHH CIJIKYIOTHCS IIIEI0 MOBOIO I11€
3 TUTUHCTBA - 3 0aThkamu. OcoOyMBa yBara Mae OyTH HaJlaHa 10 BUBUYAHHS I'PAMAaTHII, TPABUIT SIK
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MOCTPOEHE peueHHs. Bci (akTopu 3HAYHO MiABHINYIOTH PiBEHB CTABICHHS 1O IHOTO (haXiBIIs.
Bce 11e ny>xe BaXKJIMBO y TOMY CEHCI 1110 IIbOMY MOPSIKY HIKOJIM Oy/lu CyMyBaTH, HAKOIMYYBAaTH y
cebe BHYTPIIIHI CTPECOBI JYMKHU — 15 JIOJUHA 3alHATA JI1IOM, TPHEMHUM JIJIOM Y CBil BUTbHUIN
yac. [lcuxonoriyna cutyanis Oyme y moBHIM piBHoBari. Kojerm iHozemill Tex Oadarh Ta
BIJJUyBAIOTh IO PiBE€Hb 3HAHHS AHTJIIACHKOI MOBM IIbOTO MOpSIKAa 3 KOXKHHM JTHEM 3POCTAE.
3pocTae i caMOOIliHKA OO MOpsKa KOJHM BiH 0a4uTh, Yy€ Ta BIUYBa€ IO 3POCTA€ PiBEHb
CTaBJICHHS 10 HHOTO YChOTO E€KIMaxXy HE TUIBKU SIK JIO JOCBig4eHOro (axiBms Ta ¥ SK JI0
PI3HOCTOPOHHE PO3BUTOI JIOAWHOIO. | BCiM 1€ Mmoa00aeThes, BC1 1€ BHCOKO IIHYIOTH, a
HAWTOJIOBHIIIE 1€ Ma€ BIUNIMBOBY Ha KOKHOTO MOPSIKA 1 TIEpIIIy Yyepry Ha HOro BHYTPIIIHIN cTaH —
cTab1Ti3y€e HOTO MCUXOJIOTTYHY CAMOOIIIHKY 1 10/1a€ BIIEBHEHOCTI.

e Ginpllie 3HAUYCHHST BUBUCHHS aHTIIIMCHKOI MOBH OCOOJIMBO 3apa3, Ma€ TOM acreKT, 10
y CbOTOJHINIHIM MIACHOCTI, KOJHM Hallla KpaiHa MPOTHCTOITh BTOPTHEHHIO KpaiHM arpecopa i
pI3HOMaHITHa JOMOMOTa HAJIXOIUTh BiJ KpaiH 31 BChOro CBITY. I 1e Tex moTpedye 3HaHHS
aHTNichkoi MOBH. Mmu 0auMMo [I0 Halli BiMCHKOBI MPOXOJSATh HABUAHHS Ta TPEHYBaHHS
3aKOPJIOHOM, OT)KE 1€ TAKOK MOKHA PO3YMITH SIK TICUXOJIOTIUYHUI CTaH JIOJWHHU y BEJIUKOMY YU
HEBEJIMKOMY EKIMaXKi AKIIO0 OyAyTh cKiIagaTtucs Oyab-iKi CKIAJHOCTI SKI MOXYTh 3 SIBUTHCS 13
HETMOPO3YMIHHSAM TIpW CHUIKyBaHHI 4M npu HauaHHi. {06 1mporo 3amobirtu Tpeba
BUKOPHUCTOBYBATH TOW OyJb-SKHI JOCBIJ SKU OTPUMAIU MOPSKH 11100 3aCTOCOBYBATH HOTO Y
30poitHNX crmiax. MaeMo Bxke i MIKHAPOJHHIA JTOCBII KOJM HA JEp>KaBHOMY PiBHI € IiITPUMKa
3HAHHS aHTJIACHhKOI MOBU. MOHa BIEBHEHO 3aTBEpPPKYBATH 10 y KpaiHax (MaeThCs Ha yBasi
Taki fepxasu sk Pymynis ta [lospina) 1e ByKe MIIUIH MM IUTSIXOM 1 TaM BXKe € TIHCHUHN pe3ylbTarT.
ToMy Tak aKkTyaldbHO CTa€ MUTAHHS MPU3HAHHS AHTJIINCHKOT MOBU SIK JPYroi Iep:KaBHOI 1 1€
pilieHHsT Mae OyTH 3aTBEp/KEHO SIK MO)KHa ckopimie. [[03UTHBHI HAaCHIAKKA LbOTO pPIlIEHHS
MPUHECYTh MPUEMHHI BILUTUB Ha TICUXOJIOTIYHUI CTaH K HAa MOPSIKIB a TAKOXX Ha HACEJIEHHs BCi€l
KpaiHu OCOOJMBO MEIIKAHISIM SIKMM BCE YacTille Ta M 4acTille MPUXOJUTHCS CIUIKYBaTHCS 3
1HO3EMHUMH KOJIETaMH.

OTXe po3IJIAIOM ICUXOJIOTTYHOTO aCHeKTy BIAHOCHMH MIXK JIOAbMH OyAb TO Y €KIMaxy
MOPCBKOTO CyJHa YU Y SKOICh BOTHCBHKOI OJMHUII AY)K€ 3aleKHUTh BiJ CIIJIKYBaHHS, BiJ
PO3YMIHHS 1 SIKIO CIUJIKYBAaHHS Ta PO3YMIHHS PO3TAlllOBaHI Ha JOCUTh BUCOKOMY DIBHIO L€
000B’SI3KOBO TPUHECE MPUEMHHUI Pe3ynbTaT. A SKIIO Yy IIbOMY acleKTi MU MAaeMO MPUEMHUIN
pe3ynbTar, To Big Oyae 1yke NpUEMHUN BIUIMB Ha BITHOCHHU Yy €KIMaxl MIX MOpsIKaMu 1110 Oyne
iABUIIYBaTH piBEHb O€3M1EeKN MOPETIaBCTBA.
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ANALYSIS THE STRESS STATE OF MARINE NAVIGATORS BASED
ON FORMAL CONDITIONAL CONVERGENCE AND FUZZY SETS

Cherniavskyi V., Nosov P., Makarchuk, D., Koretsky O.
Kherson State Maritime Academy, Ukraine

Introduction. The problem of identifying stress in marine navigators during navigational
watchkeeping, unfortunately, is not solved by strengthening the watch and observation methods
[1-5]. This is due to the time limit of chief mate, the lack of full-time psychologists and specialized
automated by intelligent control systems [6-9]. At the same time, the unification of automated
measurement methods with the corresponding conclusions does not give accurate results due to
large difference in the reactions of marine navigators regarding situations [10-13].

All this indicates the need to develop new approaches that allow us to get closer to accurate
identification of navigator’s stressful situation, considering a wide range of factors influencing the
stress occurrence [14-17].

The main material of the study. During the experiments, psychophysiological data were
obtained, which indicate the occurrence of peak stress loads and the subsequent critical decline in
activity, which leads to risk of marine accidents (Fig. 1). Considering the difficulty of explicitly
identifying the decline in activity, we will use formal approaches based on conditional
convergence with respect to the given graph [18].

(S,p) - metric space for which (Q,F,P), where is a set of functions such that
X, X,:©Q@— S, whereare X, -random elements S.

If we accept that S is the space of the navigator's stress state, and the S’ indicators of view
identification devices are:

M.waﬂ.w

Fig. 1. Graph of the formation of a stressful situation

Thus, the stress state is conditionally measurable, h:S — S’". The question arises, to what
extent do stress indicators affect the adequacy of decision-making regarding the navigation
situation? For which situations there is a strong dependence, and in which it is weak,

X, —S s X, O 50 £0°)

Then a class of situations arises for which an implicit, "weak" dependence of causes and
effects is observed. Despite this, due to the psycho-physiological features of each navigator, the
curve graph has a trajectory in which individual fragments represent an approximation of causes

and effects relative to observed navigation situation (Fig. 2.). Such fragments have signs of self-
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similarity, which indicates that the dynamics of formation the stress curve is close to the Wiener
(d)

=W,

process, of form: W( —tW() , which can be represented as a Brownian bridge [19].
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Fig. 2. Screenshot of the navigation situation

It is possible to determine the boundaries of a fragment in conditions of continuous time if
you set the condition when: Fr(W(-)l‘W(l)‘Sg)TO—) Fr(W,). At the same time W,, the

conditional zero is nothing more than a conditional minimum, defined as the psycho-physiological
state of rest of navigator, the absence of stress. Determining the boundaries of this state SPW, isa
separate scientific interest, which will be considered in further research.

However, **W,, already defines the boundary, after which the stress of navigator arises in

each individual case t,. Then we can assume that the “splash”, indicating a stressful state, will

look like a Brownian excursion: *™W_, (ti):(’W(I+t(r—|))‘)/\/r—l . Where r and | are the

trajectory fragment time constraints defined as stress affecting navigational safety. It is important
to note that the time range At, ., isa unique identifier of navigator, based on previous experiments,

additionally characterizing the strength of stress in terms of r:
[ =SUP <ty —>sUp(W (t+S)-W(S))>0.
Having determined the stress values over time, it will be possible to correlate the limit that
tie , with a high degree of probability, entails a sharp decline in activity - the "psychological

Stress !
stupor” of navigator (PSN). Each of these cases with respect to a single navigator can be considered
as a form of a Brownian bridge, which can later be formalized as a polynomial of form [20]:

S 00= TT 220 ()= 7

j=0, j=i XI_Xj J:|
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Using this approach, with a sufficient sample, it becomes possible to identify PSN with a
high degree of probability. This approach is appropriate to apply in the case of laboratory testing
on navigation simulators. This will make it possible, under ideal conditions, to isolate the form
and formally express it for primary analysis. However, in the conditions of real watchkeeping on
a sea vessel, this approach is ineffective, due to fact that we cannot control all the input factors
that formation affect of stress trajectory. In these situations, it would be advisable to use fuzzy
membership functions from the most “coarse” to those close the harmonic of signal [21-24]:

XY=l e AN
—— for x <x<x
1%, =[x, i 1 i
X,| =[x
Ha(X) = % for x, <x<x, s
0, otherwise 0 ‘ : : —>
\I X ,\2 .\3
1
1 x% 2 0.8
IUA(X)zeZ[W)’ 0.6
1
X) = 4 L
(%) 1+,6’(x—05)2 "
0.2

In turn, the transition to membership functions that are “closer” to Brownian bridge
trajectory is a more difficult task.

X=[x] (x) AN
, I X <X<xX
/=] S 4
1 if X, <x<Xx
S IR
a , if X, <x<x, #a(x)
|X2|_|X1|
0, Otherwise
0 _ : —>
1
/UA(X): 2m
141X
w
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The use of indicated membership functions will simplify the process of identifying stress
states that pass into the PSN of each individual navigator.

Conclusion. The proposed approach will allow in the future to use a fuzzy controller that
allows you to make control actions during the navigational watch. However, it should be taken
into account that the selection of membership functions for a whole class of navigator reactions is
a difficult task. This will require a series of experiments and in-depth analysis in the future with
the involvement of specialists in the field of medicine and automatic control systems.
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ANALYSIS OF THE MOST EFFECTIVE DATA MINING TOOLS
FOR STATISTICAL ANALYSIS OF THE NAVIGATOR MODEL

Masonkova M., Dyagileva O., Nahrybelnyi Ya., Nosov P.
Kherson State Maritime Academy, Ukraine

Abstract: Throughout the career a navigator is in search of the most optimal trajectory of
the educational process and career growth in order to develop all the necessary professional skills.
Stakeholders (crewing, shipping companies), in turn, are constantly in search of employees whose
professional competence would best meet the requirements of the maritime industry of today. That
Is why the purpose of this study is to analyze the existing methods and options for the analysis of
data mining based on information received from navigators and about navigators' models, which
in the future could be used to identify the fundamental factors affecting the level of professional
competencies in accordance with the demands of the labor market and, accordingly, the level of
their competitiveness.

Novelty. Despite many studies (scientific, sociological, economic, etc.), there is still no
single list of criteria for assessing the professional growth of a navigator that would meet all the
necessary requirements of stakeholders and would consider the factor of constant dynamic
development of the maritime industry.

Keywords: navigator, navigators’ model, data mining, data mining tools, analysis,
maritime industry.

Introduction. Data mining is the process of discovering patterns in large datasets [1-3]. It
consists of a range of methods, from statistical methods through machine learning algorithms to
databases. Data mining also includes issues related to data pre-analysis (data pre-processing),
model building, data inference, and data visualization. Unlike typical data analysis, which focuses
on testing models and hypotheses, data mining uses machine learning algorithms and statistical
models to uncover new knowledge and discover hidden patterns in large datasets. Data mining is
designed to explore a data set to identify groups of records (cluster analysis), anomalies (outliers),
and data correlations. These tasks are usually difficult or impossible to accomplish with traditional
methods [4].

Related work. Data mining uses a number of methods, techniques and tools. These are
traditional mathematical methods, including statistical methods (mean, standard deviation, etc.),
data visualization methods (charts), artificial intelligence tools: neural networks, machine learning,
evolutionary methods, fuzzy logic and approximate sets [5]. These data mining methods and tools
are presented in specialized literature and implemented in a number of computer applications [6,7-
15]. In 2020, scientists from Poland conducted a study on the use of data mining tools to analyze
the behavior model of a navigator [16]. Surveys of already employed navigators were taken as the
basis for collecting information.

At the first stage, simulation tests of the behavior of navigators in collision situations (AIS
data) were carried out. This stage consisted of pre-processing and visualization of the recorded
data used to assess the behavior of the navigators by experts. The data obtained in this way were
used at the second stage of creating a model (as classifiers) for identifying the navigator's profile.
Statistical and artificial intelligence methods are used for data integration, fusion and aggregation,
preprocessing, identification and model validation.

Data Collection and Research Methodology. Next, it is necessary to use special software.

There are a number of specialized data analysis systems, including:
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- PolyAnalyst — it is a software platform for the visual development of scripts for data and
text analysis, as well as the construction of interactive reports that do not require programming
skills for analytics.

- Anaconda — it is an open source data analysis package management platform (for Python
and R languages).

- Gephi — it is an open source data visualization and exploration software specializing in
graphs and most species networks.

- IBM SPSS Statistics — it is an analytical software that allows you to perform advanced
statistical analysis of business data, covering the solution of all tasks from planning and data
collection to direct analysis and business reporting.

The authors of this study propose to use IBM SPSS Statistics for data mining in the future.
SPSS Statistics software platform from IBM is designed for statistical data analysis, allowing you
to extract useful insights from your data. IBM SPSS Statistics is used by many companies, research
centers and independent analytical agencies to solve their own specific business problems,
providing quality solutions.

How to work with IBM SPSS Statistics: all the received data are entered into the database,
which, in turn, forms data sets for work. For example: 1st data set - a list of professional
competencies of a navigator, 2nd data set - technical characteristics of ships, 3d data set -
employment statistics for navigators of different ranks on ships of different categories. In other
words, the resulting data array must be systematized. For more accurate results, the use of
numerical data is recommended. The next stage is the visualization and schematic representation
of the obtained data.

There are many criteria and variables that are often used in data mining. For convenience,
it is proposed to create aggregated data, for example: acquired professional competencies, work
experience in the specialty, position held, salary level, all these indicators can be combined into
one aggregated, for example, “professional level”. In this way, it is possible to assemble data of
any nature.

In order to create professional profiles of navigators, it is proposed to use cluster analysis
(partitioning a set of elements into relatively homogeneous groups or clusters). An important
advantage of cluster analysis, along with other classical modeling methods, is the ability to classify
objects not by one parameter, but by a certain set of features. Such studies can be carried out for a
variety of initial data of an almost arbitrary nature. This is of great practical importance in the
presence of heterogeneous indicators that make it difficult to use traditional mathematical
approaches. Cluster analysis allows you to analyze fairly large amounts of data and drastically
reduce, compress large amounts of information, make them compact and visual. The solution to
the classification problem is to assign each of the data objects to one (or several) of the predefined
classes and, ultimately, to build with one of the methods for classifying a data model that
determines the division of a set of data objects into classes.

To identify the individual characteristics of navigators that determine their likelihood of
employment and compliance with the requirements of stakeholders, it is proposed to use a scoring
model (weighted scorecard). It is a technique for weighing certain decisions. This mathematical
model is used to prioritize strategies and decisions by assigning a numeric value. Scoring models
are built using statistical methods (Chi square test or ROC-curve) to the studied data array (nominal
and numerical features) in order to assess the risks of an event and find significant factors
influencing the predicted probability of its occurrence.

The use of several different tools to predict the further professional development of a
navigator and his further employment allows us to identify latent relationships and confirm
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preliminary conclusions. For applied research, it is planned to use the following Data Mining tools
(Fig. 1).

In the studied research [17], Decision Tree was chosen as the most optimal method of data
mining. Also, factor and cluster analyze are quite popular. The results of factor analysis in the
study “Exploring technical and non-technical competencies of navigators for autonomous
shipping” can become part of the basis for subsequent research related to the identification of the
main parameters of the navigator model that are significant for stakeholders.

Data Acquisition Data Preparation, Cleaning, Transformation Analysis, Modeling, Forecasting Reports
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Fig. 1. Data mining project window

Previously, the authors of this study studied the use of graphs in modeling the navigator
model [18-21]. This approach allows to consider the state space, which is also an important point
when building a navigator model. For example, the authors built a graph model of a navigator.

Conclusions. An analysis of existing studies aimed at identifying the navigator model
allows us to build a clear algorithm of the actions we need, so that in the shortest possible time,
considering the time for collecting and processing empirical data, we can obtain results that could
work in practice. One of the main conclusions is that qualitative research is impossible without the
use of data mining tools. As the fundamental methods of data analysis, we have chosen factor and
cluster analysis, Decision Tree and the method of using graphs. Together, these methods will make
it possible to build a navigator's model, considering all quantitative parameters and the possibility
of a clear graphical representation of both the model itself and the processes occurring during its
existence. It is more efficient to experiment with different methods during data mining or modeling
than to rely on one of these methods. Various tools help to understand the problem as a whole or
verify preliminary conclusions. In view of the complexity of the problem under study, it is
proposed to conduct empirical studies using several different methods for the same real statistical
data.
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NAXoAu 10 ONIHKU E®@EKTUBHOCTI YIIPABJIIHHSA
IH®PACTPYKTYPHUMHU MPOEKTAMU MOPEIOCIIOJIAPCBHKOI I'AJTY31

YQumwup B.1.
OOKMOp MeXHIYHUX HAYK, npogecop
Jlupexmop /[ynaiicbko2o incmumyniy
Hayionanvnozco ynisepcumemy "Odecvoka mopcoka akademis", Yrpaina

Y MeTo0710Ti1 MPOEKTHOTO YIPABIIiHHSA YaCTO BUKOPUCTOBYETHCS TEPMiH «e(DEKTUBHICTh
yrapaBmiHHD». O4eBUAHO, MO 00'€KT 1 Cy0'€KT yImpaBJIiHHA 3aBXIU NepeOyBalOTh y B3a€EMOJIl 1
BHCTYITAIOTh Y BCbOMY IIPOEKTI B POJIi MiACHCTEM-Kepytouoi (cy0'ekT) Ta kepoBaHoi (00'ekT). [Tix
e(EKTUBHICTIO CUCTEMHU YIPABIIHHSA PO3YMIIOTh J€AKY XapaKTEPUCTUKY, 1110 OIUCYE KOPUCHICTh
BKJIQJly YIPABIIHCHKOI MiSTIBHOCTI CyO'eKTa B KIHIIEBUH pe3yiapTaT MIisUIbHOCTI 00’€KTa
yIpaBIiHHS.

ToOT0, e(eKTHBHICTh BHPAKAETBCA SAKOIOCH (YHKIEIO BiJ HU3KHA IapaMeTpiB
(GyHKIIIOHYBaHHS CUCTEMH, a €EeKT — IHTerpajIbHOi CyMOIO I1i€l GYHKIIT B Haci.

30kpema, Ui TPOEKTHOTO YIPABIIHHS BH3HAYMMO €()EKTUBHICTh SK BU3HAYAIbHY
BJIACTUBICTh IPOEKTHOIO YIPABIIHHS, IIO O0'€KTUBHO BUPAXKAETHCSA CTYNEHEM JIOCATHEHHS
JiepeBa IJIeH 3 ypaxyBaHHSIM BUTpPAT pecypciB i yacy. Jlamo KiIbKa MOSICHEHB: IMO-TIepIIe, i
BJIACTUBICTIO HEOOXITHO PO3YMITH SIKUHCH PYHKIIIOHAM, 110 00'€IHY€E B COO1 CYKYIHICTh QYHKITiI
CHCTEMH JJIsl IEPETBOPEHHS 1X B PYHKIIIF0 €PEeKTUBHOCTI, MO-Apyre, GyHKIIA €(PeKTUBHOCTI MOXKeE
OyTH moOy/10BaHa TUIBKU B CUCTEMI 3 HAJIArOPKEHUM, a/IeKBaTHUM MEXaHi13MOM KOHTPOJIIO, SIKUH
Hajae 00'€eKTHBHY OLIIHKY pe3yJbTaTiB ynpasiiHHA. [1ig pe3yapTaTamu ynpaBiiHHS HEOOX1IHO
PO3YMITH CBOEYACHICTh BUKOHAHHSI 3aIUIAHOBAHUX POOIT MPOEKTY 3 TUIAHOBOIO sIKicTO [1].

B HayxoBill niTeparypi MOXXHA 3YCTPITH JEKIJIbKa TIIyMau€Hb MOHSTTA «E(PEKTUBHICTh
ynpasiiHHa». [Ipote, B ocHOBHOMY [3;4;5], 3ycTpidaeThCs Miaxia, e epeKTUBHICTh yIPaBIiHHSA
(Ey) posrnspaerses sik BigHOweHHS edexty/pesynbraty (E) ympasninas no Butpar (Z) abo
pecypciB, 110 Oynu BUTpaueHi Ha HOTO OTPUMAHHS.

Jlns Takoi ¢opMyli BHHHKAE MHUTAHHS: a SKa caMe YacTWHA pe3yiabTaTy AisUIbHOCTI
3aNeXuTh Bix ympaBmiHHA? Kpim Toro, He Bce MOpocTo 13 e(EeKTOM YIpaBIiHHS IS
comioTexHiuHuX cucteM. Takuit epexT Oye ckiagaTuch i3 JBOX OCHOBHHUX YACTHH: EKOHOMITHHUX

MOKa3HUKIB P Ta coliaabHUX HACHiIKIB Horo peatizauii Pc.
Py + P¢
y= 7S

ComianbHa e(EeKTHBHICTh MPOEKTY MOXKE BHUSBISATHCA Y MOIJIMBOCTI JOCSATHEHHS
MO3UTHUBHUX, a TAKOX YHUKHEHHS HETaTWBHUX i3 COIIaJIbHOI TOYKHW 30py 3MiH. Lle Moxe Oytu
MOKPAIIEHHS COLIaIbHUX YMOB BHMKOHABI[IB TMPOEKTY, 3POCTaHHI BOJIOHTEPCHKOI JIOMOMOTH
oprasizariii Tolo.

OxpeMy JnaHKy B BH3Ha4YeHI €(EKTUBHOCTI TMPOEKTHOTO YIpPaBIiHHA 3aliMaroTh
iHQpacTpykTypHi 1poekTu. KoHuenuis eQeKTUBHOCTI YHpaBiiHHA 1HQPACTPYKTypHUMU
NPOEKTAMH, 3aCHOBAaHA HA TAKUX BUXIJHHUX MOJOXEHHSX, OTpUMasa Ha3By LIIHOBOI KOHLEMIIIT
e(EeKTUBHOCTI yINpaBIiHHA 1HQpPAaCTPpyKTypHUMH TpoekTamu. lle KoHuemmis, 3TiIHO SKOT
TISUTBHICTH OpraHi3alii CipsiMOBaHa Ha JTOCATHEHHS MEBHUX LJICH, a ePeKTUBHICTh YIPaBIiHHSI
XapaKTepU3ye CTYIiHb TOCSATHEHHS IIOCTaBIEHUX Iliieii. Bu3HadeHa 3a I1i€l0 KOHIIEHIIIEIO
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e(EeKTUBHICTb HA3MBAETHCS IIUPOKOI E(PEKTHUBHICTIO YHPABIiHHA 1HPPACTPYKTYPHUMHU
pOEKTaMu ab0 PE3yAbTATUBHICTIO YIIPABIiHHS TAKUMH THIIAMH IIPOEKTIB[2].

[lupoka eQeKTUBHICTh BUPAKAETHCSA JAEAKOI (YHKIE€I0 Bl psay MapaMeTpiB
(GYHKIIIOHYBaHHS CHCTEMH, a €(eKT — IHTerpaibHOi cyMoto i€l ¢yHKIii B yaci. Ha mpakruii, sk
NPaBUJIO, BPAXOBYETHCS EKOHOMIYHA €(EKTUBHICTh IPOEKTA, SKY IOLUUIBHO PO3IUIATH Ha
aocomotanii E, 1 BimHocHuit En, abo 3aranpHO-TIPOCKTHUN MOKa3HUK edekTuBHOCTI. Ilin
abCOJIIOTHUM  TOKAa3HUKOM €(EKTUBHOCTI TPOEKTHOTO ympaBmiHHA E, Mu po3ymiemo
e(heKTUBHICTh OOMEKEHOTO MPUHUHATOTO PIIICHHS:

Ea(t) = kp i kr b ke .

Tyt kp - KoedilieHT 0CBOEHOTO pecypcy 3a BKazaHWid mepiof; kr - KoedilieHT sIKOCTI,
XapakTepu3y€e BEIWYHMHY BiIMOBIIHOCTI BUMOTraM 3aMOBHHMKAa BHKOHAaHUX DPOOIT 3a BKa3zaHHUU
nepiof; Ke - KoedilieHT 3aBEPIICHOCTI, XapaKTEPU3ye BETUUHHY 3aBEPIICHOCTI MPOIIECY BITHOCHO
3aIJIaHOBAHOTO TIPOEKTHOTO Yacy.

En(t) = Ea(t) . k3 ,
ne K; — xoedillieHT 3Ha4YyIIOCTi, SKUH JOPIBHIOE BIJHOLICHHIO Yacy MOTPIOHOrO Ha peasizalliro
BCHOT'O IIPOEKTY, 10 Yacy Ha peani3allito JaHoi iloro yactunu [1].

Takox icHy!OTH 1 iHIII KOHIENIil e(eKTUBHOCTI ympaBmiHHA. KoOpoTko omuiemo
HalfyacTilie npeAcTaBieHi B HAYyKOBUX JAOCTIKEHHSX [2, 4, 5].

Cucmemna xonyenyis €HEeKTUBHOCTI YIPaBIiHHS 1HPPACTPYKTYPHUMH HPOEKTAMHU — 1€
KOHIEMIIis, 3TiIHO SKOI Ha pe3ylbTaTH MAISUIBHOCTI OpraHizaiii BIUIMBalOTH SK BHYTPIIIHI
YUHHHUKY, TaK 1 (PaKTOpPH 30BHINTHHOTO CEPEIOBHINA, & €PEKTUBHICTh YIPABIIHHS XapaKTEPHU3ye
CTYIiHb aJIaNTallii opranizaliii 10 CBOro 30BHIIIHBOTO cepeaoBuIa. OcoOIMBICTIO ITi€1 KOHIENIIIT
€ MOXJIMBICTh TOSCHEHHS, 4YOMY KOHUENIis TMOSCHIOE, 4YOMY pPECypcH MOBHHHI
BUKOPUCTOBYBATUCH JUISl JISUIBHOCTI, sIKa O€3MOCepeIHbO HE MOB’s3aHa 13 JOCATHEHHSAM METH
oprasizarii.

Tak, AKII0 Yy SIKOCTI IPOEKTY AJIS PO3TIIAHYTH 3a0€3MeUeHHs BIIHOBICHHS Y KpaiHU MiCIIs
BiliHI 3 P®, TO pecypcu BUKOPUCTOBYIOTHCS AJIs MIATPUMKH COLIAJIbHUX MPOTPaM.

Konnenuist ynpasiiHHS €()EeKTUBHICTIO HA OCHOBI 00CsACHEeHHA «Oanancy inmepeciey — 11e
KOHLENIS, 3TIHO 3 SKOK IPOEKTHA [ISUIBHICT Ma€ OyTH CHpSIMOBAaHA Ha 3aJ0BOJICHHS
OUiKyBaHb, Ha/liil Ta moTped (iHTepeciB) BCIX 1HAUBIAYYMIB Ta IpyI, SIKI B3a€MOJIIOTh B LIbOMY
npoekTi. Bu3HaueHHS e(EeKTHUBHOCTI YIpaBIIHHS 3a LI€I0 KOHIEMIEI0 IPYHTYETbCS Ha
BUMIpPIOBaHHI CTYIEHIO 33JI0BOJICHHsI OTPEO BCIX IPYII, 3aI[IKaBICHUX Y pe3yJbTaTax JisIbHOCTI.
Ha npakruii, BoHa Oyne epeKTUBHOIO B TOMY CTYI€HI, B IKOMY BOHa 3a/I0BOJIbHSE 1HTEpECH
IPYyIH, 1110 KOHTPOJIIOE HAHOUIBII BaXJIMBUN HA JaHUH MOMEHT pecypc [5].

@DyHKyioHanbha KOHYenyis YUPABIIHHA €(QEKTUBHICTIO - 1€ KOHIEMINS, 3a SIKO
e(eKTUBHICTb YIPABIIHHS XapaKTePU3Ye 3ICTaBICHHS PE3YJIbTATIB 1 BUTPAT CUCTEMH YIPABIIHHS.

Komnosuyitina xonyenyis ynpaBmiHHS e(OEKTUBHICTIO - II€ KOHIEMIlA, 3a KO0
e(EeKTUBHICTb YNpPaBIIiHHSA BHU3HAYA€THCS CTYINEHEM BIUIMBY YIPABIIHCHKOI Ipalli pe3yiabTaTh
JISITBHOCTI opraHizarii 3araiom [2; 5].

Konyenyis EVA (Economic Value Added) - ekonomiuHa go1ana BapTicth. [Tokazauk EVA
BU3HAUAETHCS SIK PI3HUI MDK YUCTHUM TNPUOYTKOM 1 BapTICTIO BUKOPUCTAHOTO Ui HOTO
OJIepKaHHA BJACHOrO Kamitaly cy0’ekTa rocmojgapchkoi JisiibHOCcTi. EVA  nomomarae
MeHeIKepaM aHalli3yBaTH, J€ CaMe CTBOPIOETHCS BapTICTh, 1 €EKTUBHO YIPABISATH I'POILIOBUMU
norokamMu. TOYHO BHU3HAUMBIIM BapTICTh BUKOPUCTAHHS BJIACHOTO KaIliTally, MOJKHa
e(eKTUBHIIIE PO3MOAUIATH HOTO W BHUSBIATH HEPEHTAOETbHI TOCHOMAPCHKI MIAPO3AUIH, SIKI
(biHaHCYIOThCA 32 PaXyHOK MPUOYTKOBHUX [2].

[le omuiero mocuth cydacHorw koHuemnmiero € DEA (Data envelopment analysis) — anaii3
obononku naHux. CyTh ii mojsrae y 3icTaBieHHI (DaKTUYHOTO IOKa3HUKA MPOAYKTHBHOCTI
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(mpoxykuisi/pecypcu) 3 MaKCHMajJbHO MOJMJIMBHM BHUXOAOM HPOAYKINI 3a4aHOi KUIBKOCTI
pecypciB. E(deKTUBHICTh pO3paxOBYEThCS SK CITIBBIIHOIICHHS CYMH 3Ba)KEHUX pE3YyJIbTaTiB
MPOEKTHOT IISTTBHOCTI IO CYMH 3BRKEHUX BUKOPHUCTAHUX KOIITIB [6].

TakuM YWMHOM, MOXEMO KOHCTAaTyBaTH, IO HAa ChOTOJIHI HE ICHYE €IUHOTO,
BCCOXOIUTIOIOYOTO MiAXOAY J0 OIIHKK e(QEeKTUBHOCTI YHPaBIiHHS 1HPPACTPYKTYpPHUMHU
npoektamu. OImiHIOBaTH €(EKTUBHICTh YIPaBIiHHS 1H(PPACTPYKTYpHUMH IPOEKTAMH MOXHA
pisHuMH criocobamu. Bubip KputepiiB 3ajeXuTh BiJl OCOOJMBOCTEH MPOEKTHOI MiSUIBHOCTI. A
HaWOLIbII €PEKTUBHOI OIIHKKM MOKHA JOCSTTH BHKOPHCTABIIM OJpa3y JeKiIbka METOIMK,
BIJIOBITHUX Pi3HUM KOHIICTIIIISIM OI[IHKK €()EKTUBHOCTI YIIPaBIiHHS.
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DEVELOPMENT OF INTELLIGENT IDENTIFIER OF MARINE NAVIGATOR
SUSTAINABLE STRESS

Cherniavskyi V., Nosov P., Koretsky O., Popovych I.
Kherson State Maritime Academy, Ukraine

Introduction. The essence of the entire training of a navigator is to reduce practical
stressful situations to routine ones, which will be perceived everyday regardless of the
circumstances, with theoretical knowledge and training. Unfortunately, the number of various
factors that affect the watchkeeper and the variability of their influence create constant stressful
situations from which the mate must find a way out. These can be both external factors such as the
crowding of ships, weather conditions, imperfection of equipment, etc., and caused by the state of
health, psychophysiological and psychological factors [1-7].

The main material of the study. One of these factors is the so-called circadian rhythm
cyclic fluctuations in the intensity of various biological processes associated with the change of
day and night (Fig. 1). Despite the connection with external stimuli, circadian rhythms have an
endogenous (internal causes) origin, representing, thus, the “internal clock™ of the body. It is he
who regulates our periods of activity and desire to sleep during the day [8,9].

| Overpowering urge to sleep |

| Weak urge to sleep |

Strong urge to sleep |

Process-5
(Sleep drive)

-y
- ‘-

-8 .
- ‘. "
Pmcess-c—r—‘). “u -*

Circadian Tage® ¢ : :
(Wake drive) awrake awarke sleep
Fam 11 pm Fam ilpm Tam

Fig. 1 Circadian rhythm (Matthew Walker «\WHY WE SLEEP»)

In Figure 1, we see a graph of the circadian rhythm of a healthy person and the peaks of
his activity. It is the circadian rhythm that regulates periods of alertness and sleepiness. Its very
essence is that it acts regardless of what happens during the day, being adjusted only by external
factors, constantly adjusting to the day-night rhythm, and therefore, despite the fact that a person
has slept enough during the day, it will provoke a feeling of drowsiness at the appropriate time at
night, and therefore suppress the vigilance of the watch keeper and reduce his ability to critically
and adequately perceive the situation and analyze its variables, which can lead to a disaster. Based
on all of the above on board of «MV Alexander» of Reedier Jens & Waller GmbH & Co. KG, a
number of experiments were conducted on the influence and dependence of the states of excitation
and decline (states of possible errors) on the time of rest and the presence of the deep sleep factor
(Fig. 2 a, b).
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Fig. 2. Phases of prolonged stress the navigator on captain's bridge

From the data obtained from work of assistant captain, during the navigational watch,
graphs of stress activity were analyzed. As can be seen from the graphs, two forms of navigator
stress activation are visually identified. In the first case (Fig. 2. a), there is a surge and a rapid
decline in navigator's stress, which indicates the presence of internal control and focus on the
navigation situation. In second case, the stress phase lasts up to three hours at peak rates (Fig. 2.
b). This mode significantly affects the quality of navigator's work, increasing the level of risk and
reducing the performance of entire navigational watch. It has also been noted that presence of short
deep sleep affects the structure and timing of prolonged stress at peak levels.

It should be considered that for each individual navigator, under the conditions of circadian
rhythm, the phase of deep sleep, the complexity of navigation environment, the exposure time to
peak stress is different. At the same time, it is important to develop an intelligent automated
identifier that will allow real-time determination of the dangerous phase and duration of stress.

In order to select the most significant situations for the analysis of maritime safety, we will
consider the threshold phases in terms of navigator time. At the same time, it is important to
consider that before starting an automated analysis of peak stress loads, it is necessary to provide
a sufficient sample of classifying indicative stress phases for each navigator. The more data that
we can operate with, the more likely it will be possible for the automated system to identify the
phase that directly affects the occurrence of a critical situation due to the navigator human factor.
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The formation of the peak stress phase of the navigator can be generally represented as a
pseudo-random sequence of the form: L-S, = (Y, +...+Y, | ES =0, VarS, €(0,0)) [10,11]. Then,

the point T =min {n 'S, < O} , we define as the end of the critical phase of stress for the navigator

on the trajectory (Fig. 3).

A
3 A
A A
n=T
0 t 0 {
n T | P S 4

Fig. 3. Graphs of phase stress of navigator

Consider two cases, Ph, and Ph, (1):

Ph{( m/_ )|T>n orT [ nj Ph{%ﬁzn, orTznj.

Let us define a threshold that indicates the boundary of stress duration, after which, with a
high degree of probability, critical consequences occur, leading to emergency situations, accidents,

etc. From this point of view, the consideration of a random function Xn() that forms the

navigator's stress phase trajectory of form [12] (Xn ()T = n)—t;—>(weX ()) P(T=n)>0 will

be of the greatest interest. If we add to this process the negative mental activity of navigator in
form of a stupor, which was considered above, then it is logical to introduce a negative stress scale

of level -1: P(T = n):%P(Sn =-1).

Such a value will indicate the occurrence of a waking sleep state for the navigator during
navigational watch. It is this state that we associate with the absence of a deep sleep phase in the
navigator on the eve of watch. And it is this condition that most strongly affects the increase in the
risk of navigation. In order to identify such feature sets, we will simulate the corresponding fuzzy

membership functions [13,14] (Fig. 4).
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Fig. 4. Modeling fuzzy sets of the navigator critical state

This will make it possible to identify dangerous psychological states of the navigator by
means fuzzy inference regulator in real time for the captain to make corrections in keeping watch
[15-22].

Conclusion. The proposed approach will make it possible to adapt the system for
identifying navigators' stress states by means of analyzing their mental activity, starting from
simulator training and ending with a real watch on a vessel. The formation of a knowledge base to
intelligent system for identification and watch adjustment will significantly reduce the risk of
accidents in maritime transport.

References:

1. Nosov P. S., Cherniavskyi V. V., Zinchenko S. M., Popovych 1. S., Nahrybelnyi Y. A.,
& Nosova H. V. (2021). Identification of marine emergency response of electronic navigation
operator.  Radio  Electronics, = Computer  Science,  Control, (1), 208-223.
https://doi.org/10.15588/1607-3274-2021-1-20.

2. Plokhikh V., Popovych I., Zavatska N., Losiyevska O., Zinchenko S., Nosov P., &
Aleksieieva M. (2021). Time Synthesis in Organization of Sensorimotor Action. BRAIN. Broad
Research in Artificial Intelligence and Neuroscience, 12(4), 164-188.
https://doi.org/10.18662/brain/12.4/243.

3. Nosov P., Cherniavskyi V., Zinchenko S., Popovych I., Prokopchuk Y., Safonov M.
Identification of distortion of the navigator's time in model experiment // Bulletin of University of
Karaganda. Instrument and experimental techniques, 2020. - Ne 4(100). P. 57-70.
https://doi.org/10.31489/2020Ph4/57-70.

4. Nosov P., Cherniavskyi V., Zinchenko S., Popovych 1., Prokopchuk Y., Safonov M.
Identification of distortion of the navigator's time in model experiment // Bulletin of University of
Karaganda. Instrument and experimental techniques, 2020. - Ne 4(100). P. 57-70.
https://doi.org/10.31489/2020Ph4/57-70.

5. Nosov P.S., Zinchenko S.M., Ben A.P., Nahrybelnyi Ya. A., Dudchenko
O.M. MODELS OF DECISION MAKING BY A NAVIGATOR UNDER IMPLICIT
AGREEMENTS WITH COLREG RULES // HaykoBuii BicHHK XEpCOHCHKOI IepKaBHOI
MOpPCBHKOi akajeMii : HayKOoBMH JKypHaJl. — XepcoH : XepCOHChbKa Jep)KaBHA MOPCHKa
akanemis, 2019. — Ne 1 (20). — C. 31-38.

7 epyousa 2022 poky 63


https://doi.org/10.15588/1607-3274-2021-1-20
https://doi.org/10.18662/brain/12.4/243
https://doi.org/10.31489/2020Ph4/57-70
https://doi.org/10.31489/2020Ph4/57-70

IIpo6aemu cmasozo po3gumky mopcokoi 2anysi (PSDMI-2022)

6. Popovych, 1., Borysiuk, A., Larysa Z., Fedoruk, O., Nosov, P., Zinchenko, S. &
Mateichuk, V. (2020). Constructing a Structural-Functional Model of Social Expectations of the
Personality. Revista Inclusiones, VVol: 7 num Especial, 154-167.

7. Shevchenko, R., Popovych, 1., Spytska, L., Nosov, P., Zinchenko, S., Mateichuk, V. &
Blynova, O. (2020). Comparative analysis of emotional personality traits of the students of
maritime science majors caused by long-term staying at sea. Revista Inclusiones, Vol: 7 num
Especial, 538-554.

8. W. Chris Winter M.D. The Sleep Solution: Why Your Sleep is Broken and How to Fix
It. Berkley; 1st edition (April 4, 2017). 272 pages. ISBN-10: 0399583602.

9. Matthew Walker PhD. Why We Sleep: Unlocking the Power of Sleep and Dreams.
Scribner; Illustrated edition (October 3, 2017). 368 pages. ISBN-10: 1501144316.

10. Asmussen, S. and Hering, H. (1983). Branching processes. Boston: Birkh"auser.

11. OpenLektorium. CxoauMocTh CIy4aiiHbIX JepeBbeB U Hpoiecchl ['anprona-BarcoHa.
2013 [URL.: https://www.youtube.com/watch?v=2BURmMdY 9FMc&t=3s].

12. Adanacees B. WM. IlpuHnunm WHBapUAHTHOCTH JJIsi KPUTHYECKOTO IMpoIecca
raJ'IBTOHa—BaTCOHa, JOCTUTAOIICTO BBICOKOTI'O YPOBH:. TeOpI/I}I BCPOATHOCTHU n €C
npumenenue, 55:4 (2010), 625-643; Theory Probab. Appl., 55:4 (2011), 559-574.

13. Fuzzy Logic Toolbox™ User's Guid / Revised for Version 2.3 (Release 2017b).

14. Ismail H. Altas. Fuzzy Logic Control in Energy Systems. 2017. The Institution of
Engineering and Technology, London, United Kingdom.

15. Nosov P., Krapyvko G., Ben A., Safonov M., Zinchenko S. Disabling the dynamic
positioning of the vessel as a cause of the negative influence of human factor in maritime transport.
MHIIK nam’siti mpodecopis @omina 1O. 5. i Cemenora B. C. (FS - 2019), 24 — 28 xgitas 2019,
Opneca — CramOyn — Ogeca. Pages 309-315.

16. Nosov P., Palamarchuk 1., Zinchenko S., Popovych 1., Nahrybelnyi Y., Nosova H.
Development of means for experimental identification of navigator attention in ergatic systems
of maritime transport // Bulletin of University of Karaganda. Technical Physics, 2020. - Ne 1(97).
P. 58-69. https://doi.org/10.31489/2020Ph1/58-69.

17.3ungenko C.H., HocoB I1.C., I'pomeBa O.A., Mamenko I[LI1., Mareituyk B.H. Yripasnenue
CYTHOM B YCIIOBHSIX BHEITHUX Bo3zeiicTBuid. Materials of the XI “Modern information technologies in
transport, MINTT-2019” May 28-30, 2019 Kherson, Ukraine. C 177-178.

18. 3unuenko C.H., HocoB II.C., I'pomeBa O.A., Mamenko ILIL., Mareituyk B.H.
N306BITOYHOCTH IO YIIPABJICHUIO KaK KOJIMYECTBEHHAss Mepa MaHeBpeHHOCTH cyana. Materials of
the XI “Modern information technologies in transport, MINTT-2019” May 28-30, 2019 Kherson,
Ukraine. C 97-99.

19. Zinchenko S.M., Mateichuk V.M., Nosov P.S., Popovych LS., Appazov E.S.
Improving the accuracy of automatic control with mathematical meter model in on-board
controller // Radio Electronics, Computer Science, Control, 2020. - Ne 4. — P. 197-207.
https://doi.org/10.15588/1607-3274-2020-4-19.

20. Zinchenko, S. M., Ben, A. P., Nosov, P. S., Popovych, I. S., Mamenko, P. P., &
Mateichuk, V. M. (2020). Improving the accuracy and reliability of automatic vessel moution
control system. Radio Electronics, Computer Science, Control, (2), 183-195.
https://doi.org/10.15588/1607-3274-2020-2-19.

21. Nosov, P. S., Popovych, I. S., Cherniavskyi, V. V., Zinchenko, S. M., Prokopchuk,
Y. A., & Makarchuk, D. V. (2020). Automated identification of an operator anticipation on
marine transport. Radio Electronics, Computer Science, Control, (3), 158-172.
https://doi.org/10.15588/1607-3274-2020-3-15.

64 7 2pydHs 2022 poky


https://www.youtube.com/watch?v=2BURmdY9FMc&t=3s
https://vestnik.ksu.kz/
https://doi.org/10.31489/2020Ph1/58-69
https://doi.org/10.15588/1607-3274-2020-4-19
https://doi.org/10.15588/1607-3274-2020-2-19
https://doi.org/10.15588/1607-3274-2020-3-15

IIpo6aemu cmasozo po3gumky mopcokoi 2anysi (PSDMI-2022)

CEKIIA:
ITPOBJIEMH EHEPTOE®EKTHBHOCTI TA PECYPCO3BEPEKEHHA HA
MOPCBKOMY TPAHCIIOPTI

7 epyousa 2022 poky 65



IIpo6aemu cmasozo po3sumky mopcovkoi 2anysi (PSDMI-2022)

INFORMATION SYSTEM FOR MONITORING AND CONTROL OF DIESEL-
ELECTRIC PLANT WITH FORECASTING OF TECHNICAL CONDITION
PARAMETERS

Gritsuk 1.1, Bogdan Ghita?, Chernenko V.?
'Kherson State Maritime Academy, Ukraine
2School of Engineering, Computing and Mathematics (Faculty of Science and Engineering),
University of Plymouth, United Kingdom

Introduction. The engine building is the core component for any energy and power supply
system, including additional power sources and emergency power plants for energy and transport
purposes. A significant amount of recent research work focused on enhancing modern diesel
generators in order to increase their capacity as well as improve specific technical indicators, from
fuel efficiency and sustainability to substantial increase in overhaul operation time. Beyond that,
research is now considering the wider ecosystems, aiming to increase the power plant lifespan and
efficiency. In order to deliver this, a critical step is provision of accurate, timely date, hence novel,
exhaustive ways of collecting and summarizing information are being sought to improve control
over the organization and logistics of power plants and associated vehicles and human operators.
The aim of this paper is to provide a novel infrastructure approach for monitoring the technical
condition of power plants as well as the human activity associated with the operation and transport
in the energy sector.

The relevance of the research. The most important task for diesel generators
manufacturers remains the improvement of the design and technology of manufacture. Beyond
improving their output, the ongoing research focuses on minimising the costs of such plants, both
in terms of setup and implementation as well as with regards to maintenance. With regards to the
actual operation of diesel generators, the aim is to improve their specific technical indicators,
including fuel economy, sustainability, and increase in overhaul operation time [1-4].

The relevance of the research is determined by the fact that the management of complex
systems related to the physical condition of employees is manifested in automated control systems
application. Given the context and the peculiarities and maintenance of technical documentation
in the field of operation of energy and transport stationary means, further research is required to
improve data collection and analysis, in order to improve the quality controls for the proper
organization of vehicles operation, optimise the work patterns of employees, as well as enable
timely decision-making with regards to the maintenance or overhaul schedule of components [1-
4]. Subsequently, this requires further analysis of the existing state of the art, methods, means, and
information support systems for monitoring the technical condition of ship power plants
components in operation conditions, as well as analysis of the monitoring methods of work
patterns in operation conditions [5]. The process should embed optimisation of the existing
approaches for data collection and aggregation towards the improvement of quality control over
the rational organization of the employees’ work patterns in operating conditions and monitoring
the technical condition of power plants components - diesel-electric plants (DEP) in operation
conditions.

The research objective. The aim of the work is to design an information model for
monitoring and forecasting parameters of the technical condition of a diesel-electric plant based
on the principles of a system approach and given the specifics of the plant ecosystem.
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The main research material. The initial input of the DEP subject area, was a Data Flow
Diagram (DFD) of the process with its inherent components. Given that the source of primary
information of the DEP state are the collection and transmission devices, they can be considered
as "external entities”. External entities include the Database of the monitoring system and the
Operational staff of the system. We assume the presence of a DEP Controller that monitors and
forecasts the controlled parameters of DEP. In this respect, the model of the DEP subject area can
be represented in the form of a set:

Vsux' > H

M,,=(F.H POV,

where: F={fi/i=1,I} are the automated functions performed by the system for monitoring and
forecasting DEP parameters, H={hj/j=1,J} is the data processing task required by the system for
monitoring and forecasting of DEP parameters, P={px/k=1,k} is a set of systems characterizing
the number, features, and composition of employees working with the system for monitoring and
forecasting DEP parameters, O={om/m=1,M} are the DEP automation objects, which can be
presented as independent parts in the engine, generator and busbar parts, V={w/l=1,L} are the
DEP information elements (input and output parameters of the system itself), and R={ry/y=1,Y} is
the set of relationships (interconnections) between the DEP components.

During the monitoring system formation, the components were described using Boolean
adjacency matrixes characterizing the corresponding relations R between the components and
constituents of the subject area in order to provide the analytical description of the system
semantics. Types of relations between the considered sets are shown in the composed functions by

(FHPOVWRY FH =|fly, FP=[foi],  FO=|fo,|, FV =l HP=]w,,
HO =|pho,,|, HV =|hv,

subject area. This model reveals the completeness and consistency of the components with respect
to all sets of the subject area, as well as the relationships between them.

The information structures graphs for the model of the system of monitoring and
forecasting of controlled parameters of DEP require constructing of a set of structural elements
and components based on the model of DEP subject area, creating of semantic adjacency matrix
on the basis of a set of structural elements and construction of an oriented graph of DEP
information structure and a matrix semantic accessibility of elements, defining information and
group elements of DEP structural set, arranging structural elements groups according to the levels
of the inherent hierarchy, selecting and implementing a set of relevant keys and attributes in data
groups of DEP monitoring system, and constructing the canonical database model of DEP
monitoring system.

The main structural elements of the model for the monitoring and forecasting system of
DEP parameters based on the D-246.4 diesel engine are the elements of the specified sets O and
V:D ={d, \1 =166}, P(D) = 66.

Under the semantic adjacency matrix B = || bjj ||, the work considers a square binary matrix
indexed along both axes of a set of D structural elements. The received matrix of the system
corresponds to the information structure digraph. The digraph vertices correspond to the structural
elements and the arcs reflect the presence or absence of a connection between them. The image of
the oriented digraph G is presented in (Fig. 1). To obtain the reachability matrix, the resulting
matrix was gradually raised to the whole positive powers n (n =2, 3,...,/ L / -1), which formed a
certain number of access paths matrixes. In the experimental case, the second degree of the
obtained matrix is a degenerate matrix. Thus, the matrix of semantic reachability coincides with

, OV =|ov,,||. This allows an analysis and multiple model of DEP

Jjm||
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the matrix of semantic contiguity. The matrix, obtained in the process of study, allows determining
a set of precedence C(di) and reachability F(di) vV dieD functions. The set C(di) is formed from
the elements corresponding to the single records in the i-th column, and the set F(di) is formed
from the elements corresponding to the single records in the i-th row of the resulting matrix.
Analysis of the set C(di) allows to identify the basic types of structural elements - information
elements and groups. Structures with C(di)=0 correspond to information elements. Pendant
vertexes correspond to them on the resulting graph.
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Figure 1 — G-graph of the information structure Figure 2 — G-graph of the canonical structure
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The sets of precedence and reachability were calculated for each structural element,
according to the dependencies given earlier:

vi,i=1..56C(d)=¢;C(dy,) :{di /i =1,...,19,56};
C(d) ={di /i =20,...,37,56};C(d59) ={di /i =38,...,56},
Vi,i=57,..,59 F(d)=¢;Vi,i=1..19F(d,) = {d57},
Vi, i=20,..,37 F(d.) = {dSB};vi,i =38,..,55F(d,) ={d59}; F (d56) ={d57,d58,d59},
The following method was used to determine the information elements: sum up the
P(D)
elements of each j-column of A-matrix. If Zaij =0, then the j-element of the structural set is
i=1
informative; otherwise, the structural element is a group element. This produces a degeneracy
matrix, whereby all its elements are equal to 0. Due to the obtained result, the information structure
does not have a multi-level hierarchical organization and therefore there is no need to carry out

ordering and normalization procedures. Based on the obtained result, it is sufficient to examine the
information composition of the groups regarding the presence of common elements. A common
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information element for all three information groups was obtained for the investigated DEP
monitoring system using the D-246.4 stationary diesel engine as an exemplar. This is the dse
element ("Collection time for system information™). This element is also key due to the semantic
dependence of the received data during information collection. Therefore, the set of keys is W1 =
{dse}, the set of attributes is W> = {di / i=1,...,55}. Thus, the graph of the canonical structure took
the form presented in (Fig. 2).

A set of appropriate algorithms for one-parametric and group multi-parametric forecasting
were developed to implement forecasting algorithms for estimating the parameters of a diesel-
electric plant. The forecasting process is presented as an operator transformation (P) of the initial
(received) information about the researched object in the form of its reflection on the future, which
is limited by the depth of the forecast P: {Dj, T} —I, where P is the forecasting operator; D; -
information about the initial state of the object (in our case is a time series); T — forecast horizon;
| is the forecast result.

The purpose of forecasting DEP parameters is to study the dynamics and identify the
violations of permissible limits of controlled parameters values in the future in the corresponding
time interval. Depending on DEP operation mode, the limit values for the forecast are selected. If
DEP operates in the mode of the system main power source, it is very important to predict the
parameters values in the short term. When the DEP operates in emergency mode, it is necessary
to ensure that measurements are taken at least once during one switch-on. The form of function
describing the systematic component of the monitoring system allows to evaluate the final
solution. If the chosen option is unsuccessful, then the successive values of residuals series can
have independence properties, because of correlation with each other and, in this case,
autocorrelation errors occur. The Durbin-Watson statistic and model used in the study are related
to the hypothesis of first-order autocorrelation existence, that is autocorrelation between adjacent
residual members of the series:

The Mean Absolute Percentage Error (MAPE) was used to assess the accuracy of the
forecasting models:

Y=Yl 1009
Vi

where n is the number of time series levels used to determine the forecast value.
MAPE characteristic is widely used to compare the forecast accuracy of heterogeneous
forecasting objects. With values in the range of 10-20%, the accuracy can be considered good, and

with 20% < ‘5‘ <50% is satisfactory.

The information support of the system for forecasting DEP technical condition consists of
two main parts: general purpose software and special software, which is a program code that
collects, stores and processes DEP information. According to the purpose of the forecasting system
being developed, DEP is subject to maintenance if the forecast shows which one of its controlled
parameters is the first to exceed the set limits. In this case, the analyzed parameters can be
considered independent of each other. The forecasting the technical condition is reduced to the
independent forecasting of values for each of the parameters, followed by the determination of the
parameter with the smallest value of the forecast time when it exceeds the allowed limits. The

A-23

Ni-1
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authors prepared the corresponding algorithms, which were implemented in the system analytical
module. An example of the results of building forecast models is shown in (Fig. 3) for a forecast
horizon lasting for 50 minutes.
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Figure 3 — An example of building the predictive models and a forecast schedule in the
monitoring system for the temperature of the engine coolant, °C when building a forecast
schedule for a certain time interval

Conclusions. The paper introduces an information model of a diesel-electric plant (DEP)
based on D-246.4 engine by decomposing the system into constituent elements and information
relationships between constituent elements to provide forecasting technical condition parameters.
The principles focused on the specific tasks of processing, DEP data analysis and the functional
needs and peculiarities of the work of the service personnel were used to model the parameters of
the diesel-electric plant. The paper also introduces a mechanism for the predictive model
implementation which is carried out on the basis of DEP monitoring system (monitoring and
determining the status of engine breakdowns). For future work, the authors will be investigating
whether DEP parameters in the monitoring system can be forecast, both for the corresponding
forecast time and up to the obtained parameter values with the smallest value of the forecast time,
at which the set of permissible limits will be exceeded.
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MPOEKT CTBOPEHHSI CITY CKO-IIIAHOMHOTI O IIPUCTPOIO
ITHEBMOKOJIICHOI'O KPAHA

Boumacux A.M.
Hayionanvnuii ynisepcumem xopabnedyoyeanns imeni aomipana Makaposa, Yxpaina

Beryn. MukonaiB nmo mpaBy BBaxkaeThcsi mictom KopaGeni [1, 2]. Ilpodeciiina,
CHeIliayli3oBaHa IMiJrOTOBKAa MOJOIUX KaApiB B CIEIali30BaHUX HABYAIBHUX 3aKIajax,
BHpOOHUYA 0a3a, reorpadiyne po3TamryBaHHs MiCTa Ha 3JUTTI PIYOK 1 IPSIMUM BHXOIOM B MOpE,
3aKjanyd OaraTHil TMOTEeHLiad A PO3BUTKY OyAb-KHX HamnpsMKiB BHPOOHHUITBA 1 Oi3Hecy,
OB’ sI3aHUX 3 CYAHOOYTyBaHHIM. PaHo 41 mi3HO, IPOTE KOKHOMY SIXTCMEHY, 200 CYJTHOBIIACHUKY
JOBOJIUTHCS 3ITKHYTHCS 3 TUTAHHSM CITyCKY/IIIHOMY CBO€ET BIIACHOCTI [T BUKOHAHHS OTJISIIOBUX
Ta PEMOHTHHX TUTAHOBUX po0iT, a00 HABITH /17151 KOHCEPBAIlil Cy/THAa Ha 3MMOBUI MEPiO/l.

AKTYaJIbHICTh J0CTIIKeHHs. 3 METOI 3a0€3MeUeHHsT MOKIMBOCTI pealrizallii mporecy
00poOKM MOAIOHMX BaHTAXKIB MOXHA 3aCTOCYBaTH PI3HOMAaHITHI CIYCKO-IITHOMHI MPUCTPOT
(CIII). Ha cporomuimHii JeHb MOMIOHOT BaHTAXKOIMIAIMAIbHOI TEXHIKM ICHYE IIUPOKE
pizHOMaHITTS. {71 00poOKM BaHTaXIB y BUIJISIII TAPYCHUX Ta MOTOPHUX SXT [3] 3aCTOCOBYIOTH
nekinpka pizHoBuAIB HaiOuTem nomupenux CIIII [4]. Cepen Hux e CIIIT Ha mHEBMOKOITICHIH 6a3i,
SIK1 HAHOIBIIE MIIXOIATh 10 BUKOHAHHS TakuX pooit [5]. Ix 3aCTOCYBaHHSI TapaHTye n0ailnuBe
CTaBJICHHS JI0 BapTICHOTO BaHTaxy, mo o0pobise CIIII, 3 MOXIJIMBICTIO ONEPATHBHOTO HOTO
TPAHCIOPTYBAHHS IO TEPUTOPII MpUYAIy, IXT-KIIyOy, MOPTY, TOIIO.

IMocTranoBka 3anaui. CIIII Ha nHeBMOKOIMICHIHM 0a3i ABIAIOTH OO0 BaHTAKOMIAMOMHI
KpaHH, KOTPi MOXKYTb OyTH 00J1aIITOBaH1 HEOOX1THUM KOMITJIEKTOM 00J1aTHaHHS Ta [epecyBaTUCs
0e3 BaHTaXy, HE MOTPeOYIOUH CIeIiabHUX KOJIIH Ta CTIMKICTh SKUX 3a0€3MeuyeThcs 32 PaXyHOK
cwn TsokiHHA. CIIII 36uparoTbes Ha m1aci cepiifHOro BUPOOHHMIITBA BAaHTAaXHUX aBTOMOOLTIB 3
YCTaHOBKOIO Ha paMi MepeIHiX Ta 3aJHIX BUHOCHUX OIOp AJIs 3a0e31eueHHsI CTINKOCTI Ipu poOoTi
KpaHa 3 BaHTaXeM. BOHM MOXyTh CaMOCTIIHO TiepecyBaTUCs 10 TPYHTOBUM JOPOTaM Ta J0JIaTH
nigiiomu HaxuioMm 110 20 rpaayciB. OcHoBHOO nepeBaroto Takux CIIIT € X Biucoka MOOITBHICTS,
sIKa JTa€ MOXJIMBICTH OTIEPATUBHO MEpPECyBaTH iX HA BIAJANICHI OJUH BiJl ogHOTO 00’ ekTH. Takuit
MTHEBMOKOJIICHUN KpaH Ma€ MPalioBaTH 32 HACTYITHUX TEXHIYHUM YMOB:

- IIBUJIKICTD MIHOMY/CITYCKY BAHTAXKY, M/C .eeuvvrinreanieenneeanneennnnn, 0,1;
- IIBUAKICTH IEPECYBAHHS KPAHA, M/C «.vvueineinianiaieaneeaenanens, 0,1-0,6;
- BUCOTA MITHITTS BAHTAMKY, M ..uuttnteennneenneennneenneeanneenneeennennnns 12,7,
- BAHTAKOIILIIOMHICTD, T .. 'tuuuttntteeettinteeee et teeieeeeeeeeainiineeans 10.

PesyabTaTn nocaigxkeHb. 3anpornoHoBaHa KOHCTPYKINS BUPOOY Mae€ BUIJISL PyXOMOI
BaHTaXHOI pamu (1, puc. 1) BUKOHaHO{ Ha KOJiCHIN 6a3i. Y sIKOCTI MaTepiajiB JUIsl BUTOTOBICHHS
MetanokoHCTpykiii CIIIT 3acrocoByerbest metan BigmoBigHo a0 ['OCT 380-71. [lo ckmamy
KOJIICHOT 0a31 BXOJUTh YOTUPH ITHEBMAaTHYHI KoJieca 30BHIIIHBOTO AiameTpy 1260 mm (2, puc. 1).
KoncTpykiis rigpaBiiyHOro MexaHizmy noBopoty (3, puc.l) nependauae HassBHICTb KEPYIOUOTO
o0J1aJiHaHHs, PO3MOAUIBYOT0 PeAYKTOPa, T1IPOLMIIHAPIB TOBOPOTY, MACISIHUNA HACOC, MACIITHUI
0aK, CIAKYBaJIbHUNA MPUCTPIH.

VY kapTepi peaykropa B JIBOX B3a€EMHO INEPHEHIUKYISPHUX KaHAlaX PpO3MIIYIOThCS
4epB’sIK 1 ceKTop. UepB’sK BCTAHOBICHMM Ha JBOX TOJKOBHUX IMAMMIHUKAX. Ha wepB’sky
3aKpiluleHl raifkoro naBa mapukomiammunauka. CekTop craneBui, 3 JecsITbMa 3y0amu,
BCTAHOBJICHUM Ha JBOX KOHIYHUX POJMKOMIAMUITHUKAX. ['1pOIUIiHAp TOBOPOTY SBIISIE COOOIO
3aMKHYTY MOPOYKHHUHY, B SIKIM MiJ Ti€I0 TUCKY HAIXOAUTh MacTUJIO, SIKE MEePEeMIIIae MOpIIeHb 31
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mtokoM. [ToposkHHHA yTBOpEHa BHYTPIIIHBOIO MOBEPXHEIO KOPITYCY 1 KPUILIKAMH, CTATHYTHX MK

co00r0 MMUIbKaMH. Y IITbHEHHS 3IMCHIOETHCS TYMOBHMH KIJIBIISIMH 1 POKJIAIKAMHU.
5 6 7

1

1) — 3axni3Ha pama; 2) — THEBMATUYHE KOJIeCO; 3) — TipaBIiYHAN MEXaHi3M ITOBOPOTY;
4) — BanTaKHa 1e0iaKa; 5) — BaHTaHMIt KaHaT; 6) — ['TI; 7) — cuctema OJIOKiB,;
8) — xabina kepyBaHHs; 9) — BaHTa)X0yImopHa 000iima; 10) — TOIOBHHIA PO3ITOITBUUH HITHT;
11) — MOTOpEAYKTOp MEXaHi3My IepecyBaHHs KpaHa
Pucynok 1 — 3D monens konctpykuii CITIT mHeBMOKOITICHOTO KpaHa
(BuA momepey, J1iBOpyY)

1) — HemoOBOPOTHI KoJieca; 2) — MOTOPEAYKTOPH €IEKTPONPUBOTHHUX KOJIIC;
3) — rizpaBiivHi MEXaHi3MH MOBOPOTY; 4) — TOBOPOTHI Kojieca
Pucynok 2 — 3D monens koHcTpykuii CIIIT mHeBMOKOIICHOTO KpaHa
(Bup mo3amy, JIIBOPYY)

[Mpapounninapu QiKCyOThCSl 1O MOBOPOTHUX KPOHIITEHHIB MHEBMAaTHYHUX KOJIC pamu
KpaHa 3a JOMOMOTOI0 MPOBYIIMHH 1 3’€JHYBIbHOTO mamiblld. CIiAKYBaIbHUNA MPUCTPIN
HEOOX1JHUM A7 y3TOMKEHHS KYTiB IIOBOPOTY KEPMOBOI'O IPUCTPOIO KpaHa 3 KyTaMH MOBOPOTY
MTHEBMATUYHUX KoJic. ['abapuTH MHEBMOKOIICHOTO KpaHa CTaHOBIATh 11227x8621x8942 mm.
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MexaHi3M mepecyBaHHS KpaHa Iependayae HasBHICTh YOTHPHOX EJICKTPOIIPHBOIHHUX
KOJIIC PO3TAlllOBaHMX B HWXKHIA YacTwHI KpaHa (2, puc. 2). Lli komeca € Bemgyui. MexaHizm
3pYyUICHHS THEBMATUYHUX EJIEKTPOIPHBOAHUX KOJIC Tmepenadadae HAsBHICTh BUKOHABYHMX
€JIEKTPOJIBUTYHIB CIIUJIBHO 3 PEIYKTOPHUMH MEXaHI3MaMH Ta KOJIOJKOBUMH T'aJlbMaMH.

Jist cnycko-migiioMHOTO MeXaHi3My pealli3oBaHa 3aCTOCYBAaHHSM YOTHPHOX 3/BOEHHX
BaHTAXHHX JIe0110K, YOTUPHOX KOMILIEKTIB MOJICIACTOBOTO OOBE/ICHHS BaHTaXKHOTO KaHata (5,
puc. 3), Ta yoTupbox raxkoBux miaBicok (I'Tl) 3 moaBiitHUM GI0KOM.

B mporieci BUKOHAHHS CIYCKO-ITIIHOMHUX pOOIT 31Bo€HI Oapabanu sebimok (8, puc. 3)
BUKOHYIOTh MPOTHJICKHUN OJHA ONHIA PyX, TUM CaMHM BHKOHYIOUYM CHHXPOHHE HaOWBaHHS
BaHTAXXHOTO KaHaTy (4, puc. 3) Ha 6apabanu (ums nigiomy ['TI), abo HaBMaKu PoO3MOTYIOUH HOTO
(mns cmycky I'TI). BpaxoByrouwm MOXKIWBICTE OOpPOOKH pPI3HOMAHITHHX 3a JIOBXKHHOIO Ta
KOHCTpYKUi€to Kopiyca sxT, I'T (7, puc. 3) pazom 3 BaHTaX0ymopHOI0 000iiMoto (6, puc. 3) Mmoxe
3MIHIOBATH CBO€ TOPU3OHTAIILHE MOJIOKECHHS. Llei mporiec MOKIIMBUIN 3aBISKA 3aCTOCYBAaHHIO B
KOHCTPYKLII BaHTaXHUX €010k (3, puc. 3) eNeKTpOMarHiTHUX 3aMKiB, IO pPO3’€IHYIOTh
3MBOEHUN OapabaH Ta HAJAIOTh MOXIIMBICTH BUKOHYBaTH HaOMBaHHA, a00 pPO3TOpPTaHHS
BaHT)KHOTO KaHATa JIMIIEC Ha OIWH 3 OapabaHiB (B 3aJI€KHOCTI BiJi HEOOXITHOCTI MEpEMIIIeHHS
BaHTaXHOi 000iiMH, TOOTO miBOpydY, abo mpaBopyd). TakuM YMHOM, MOKHA BIIPETYIIOBATU
HeoOximaae mosiokeHHs ['TI BiTHOCHO JOBKUHU SIXTH.

Jist kepyBaHHS pexxuMaMi poOOTH BaHTaXKHOI J1e01IKH 3aCTOCOBYETHCSI MOTOP-PEAYKTOP
noOynoBaHui Ha 0a3l MIIIHAPUYHOTO PEAYKTOPHOTO MexaHi3my (2, puc.3) Ta BUKOHABYOTO
JIBUTYHA MOCTIHHOTO CTPyMY 3 He3aldexHuM 30ymkenusam (1, puc. 3).

3 METOI0 HE MOIIKOJUTH KOPITYC SIXTH B MPOIIeCi BUKOHAHHS MiJHOMY/CITyCKY Ha IEpEIHIX
ta 3aaHix ['Tl (monapHO) 3aKpilIIOI0THCS BaHTAXKHI CTPIUKU (CTPOMH), SIK1 31aTHI BUTPUMYBATH
Bary BaHTaXI1B CyMIPHHUX 13 BAaHTAKOMIAHOMHICTIO KpaHa.

1) — eneKTpOIBUTYH; 2) — peAyKTOp; 3) — BaHTaKHa J1e0i1Ka; 4) — BAHTOKHHI KaHAT;
5) — cucrema 0J0KiB; 6) — BaHTaxkoynopHa oboiima; 7) — I'TI; 8) — 3nBo€eHMit Gapaban
Pucynok 3 — 3D mozens koHcTpykii CIIII mHeBMOKoOIiCHOTO KpaHa
3py4yHe Kpicio 3 BIAKMAHUMHU MiJJIOKITHUKAMU JO3BOJISIE KPaHIBHUKY BUKOHYBAaTH
CIyCKO-TITMOMHI omepariii 0e3 mepeBToMH Ta BiguyTTss auckomboprty (3, puc.4). Ilynasr
KEepYBaHHS €JEKTPONPUBOIAMH KpaHa pO3TallIOBaHUH MOPYY 3 KpiclioM KpaHiBHUKA (6, puc. 4).Y
CBOIO YEPry KpaHIBHHK Ma€ YKPHUTTSI BiJl JIONLY, Ta MPSIMHUX COHSYHHUX MPOMEHIB y BUTJISI CTEII
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Ha TosI0BOIO (4, puc. 4). IIponiec 06poOKkK BaHTaXiB KpaHIBHUK CIIOCTEpIrae yepe3 rmaHOpamHe
CKJIsTHE BiKHO (5, puc. 4).

N

1) — npabuna; 2) — mpoOpe3HHEHE MOKPUTTS; 3) — Kpicio; 4) — aax; 5) — BiKHO;
6) — mynbT KepyBanns; 7) — ['P1L]
Pucynok 4 — 3D mozens konctpykuii CIIIT mHeBMOKoIiCHOTO KpaHa
(BuI Ha KaOiHYy KEpyBaHHsI, I03a.1y)

Tpoxu HUK4Ye KaOiHM KepyBaHHS pO3MIILyeThCs TooBHUH eHepretnunuil mut (I'PLL) y
SKOMY 3HAaXOJAThCS aKyMYJATOpHI Oarapei, CHJIOBI YacCTMHH €JEKTPOIPHUBOAA KpaHa,
KOMYTaIlii{He Ta 3aXMCHE 00JIaJIHAHHS, HACOCH TiIpaBiIiuyHOil cucTeMu Ta inme (7, puc. 4).

OxpiM, BXe BKa3aHMX TEXHIYHUX MapaMeTpiB pPO3pOOKH, TAKOXK BapTO BI3HAUUTH

HACTYIHI:
- BAHTAKOIMIIHOMHICTD, T .+ uurttittteeteiettteeeeeiiieeeeeeeeiieineens 10;
- TPUBAIICTD BKITFOUCHHS, Y0 . .vvtentieiniteeeite et eae e eneeenaenns 25;
- Harmpyra MOCTIMHOTO MKUBIEHHS, B ... 220;
- BUKOHABUI €JIEKTPOABUTYHH ............ I[NbC-43 — 4 mt., IIBC-62 — 4 1.
- IepelaTHI MEXaHI3MH ............. 112-250-1500 — 4 mt., KC5363 — 4 .
S THIM TATIBM . .eevvvieeeeeaannennns TKT-100 — 4 mrr., TKTI-400M — 4 1.
- BAHTANKHUM KAHAT .. ootiveieeeeeeeeeteeteeeeeeeeeeeeeeneenean 17,5-I'-1-H-1570;
- POO0YA TOBKHUHA KAHATA, M . .eenveennreenneennneenneeanneenneennneenneannns 58;
- ITHEBMATHYHI KOJTECA . ..\venreeeennreeeanneeeainneeeaneeeaannans 420/70 R24.

BucnoBku. Iloka3aHo akTyaJbHICTh PO3POOKH  CHYCKO-TIAMOMHOTO  IPUCTPOIO
ITHEBMOKOJIICHOTO KpaHa Il BUKOHAHHS TEXHIUYHUX 33/1a4 Ha TEPUTOPISX SAXT-KIyOiB Ta MOPTIB 3
MeTOI0 0OOpPOOKH BaHTaXIB y BUIJIAJIl MAPYCHUX Ta MOTOPHUX SXT. PO3po0eHo ecKi3HUI MpoeKT
CTBOPEHHSI CITyCKO-TIITHOMHOTO TPUCTPOI0 TTHEBMOKOJICHOTO KpaHa, MPHU3HAYEHOTro JUIs
nepeMilieHHss BaHTaxiB Macoro g0 10 T. HaBeneHo TexHIYHI XapaKTEpUCTUKH BUPOOYy Ta
BUKOHAHO OIMHUC HOT0 CKJIAJI0BUX €JIEMEHTIB.
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CYYACHI CACTEMHA JTUATHOCTUKH CYTHOBUX EHEPTETUYHHUX
YCTAHOBOK. TPEHJIOBIN KOHTPOJIb

I'enuee B.B.
Lynavicokuu incmumym HY « OMA», Ykpaina

PosrmsimaeTscs mpobnema mepexony Bif €KCIUTyaTallii 3a MPU3HAYEHUM PECYpPCoOM JI0
eKCIUTyaTallil 3a TeXHIYHMM CTaHOM CYJHOBHMX €HEpPreTUYHUX ycTaHOBOK. [IpoBenmeHo orisia
CHCTEM YNPABJIIHHA Ta JIarHOCTYBAaHHS, II0 3aCTOCOBYIOTHCS Ha CyYacCHHX CyAax 3apyOiKHOI
cropyau. BukonaHo anani3 METOZiB TPEHJOBOI'O KOHTPOJIO, 1[0 BUKOPUCTOBYIOTHCS Y CY4aCHUX
CYTHOBHX CHCTEMaX JiarHOCTYBaHHS, II0 BKAa3y€ HAa HEMPHUITYCTUMO BUCOKHH PiBCHb MOMHUJIOK
apyroro pony («xuOHUX TpuBOI»). s minBuieHHS e()EeKTUBHOCTI CHCTEM JiarHOCTYyBaHHS
TEXHIYHOTO CTaHY CYJHOBHX €HEPreTUYHUX YCTAHOBOK 3aIIPOTIOHOBAHO YIOCKOHAICHHS METO/IiB
TPEHJOBOTO KOHTPOJIIO, 10 BUKOPUCTOBYIOTHCSI B HHUX, Yy HampsIMKy 3acTOCYBaHHS
0araTOBUMIpHUX CTAaTHUCTHK.

VY 3B’s3Ky 3 TEHJICHIIEI0 MEPEXOay BiJl €KCIUTyaTallil 3a MPU3HAYCHUM PECYpCoOM JI0
eKCIUTyaTallii 3a TEeXHIYHUM CTaHOM TMOTpiIOHE BXKUTTS 3aXOJiB IIOAO  IIiABUIECHHS
eKCIUTyaTaIlifiHOi HaIIHHOCTI CydacHHX CYAHOBUX eHepretnyHux ycrtaHoBok (CEY), mpo e
BAKJIMBOIO HAYKOBO-TEXHIYHOIO MpoOieMoro. BupimieHHs 3a3HadeHoi mnpobiemMu mnoTpedye
BXKUTTS 3aX0/1iB IIIOI0 MTiIBUIIICHHS €PEKTUBHOCTI cucTeM TexHIgHOi niarHoctuku (CT/[I) muissxom
yIIOCKOHAJIEHHS METOJIB TPEHIOBOIO KOHTPOJIO Ha OCHOBI BHKOPUCTaHHS CY4YaCHUX
1H(pOpMaLIHHUX TEXHOJIOTIH.

Metoau TpernoBoro koHTpoito B CTJl cyTHOBUX €HEpreTHUHUX, 1110 3aCTOCOBYIOTHCS B
JaHWI Yac, 103BOJISIIOTh BCTAHOBUTH TUIBKU (PAKT BIIXWICHHS PEECTPOBAHUX IapaMeTpiB BiJ iX
HOMIHANIBHUX 3HauYeHb [1-3], 1m0 He Jae MOXIIMBICTh BU3HAUWUTH CTYMiHb TEHACHIII A0 3MiHU
KOHTPOJIbOBAHUX MAapaMEeTPiB Ta AATHU MPOTHO3HY OLIHKY IX MOXKJIMBOTO CTaHy. AHali3 METOAIB
TPEHIIOBOTO KOHTpPOIIO BUKOpUCTOBYBaHUX y CT/l Bkazye Ha HEMPHUIYCTUMO BHUCOKHU piBEHBb
MTOMUJIOK JIPYTOTO POy («XUOHUX TPUBOTY), 110 MPU3BOIUTH 10 OE3MIICTABHOTO 3HITTS 00’ €KTIB
3 eKCIUTyaTalii Ta BIAMOBIIHUX EKOHOMIYHHX BTpAaT, a TaKOX 3HIKEHHS PIBHA JIOBIPH N0
HazgiiiHocTi niarHocTHyHUX pimeHb CTJl. OcHOBHa mpuYMHA IOTO SIBUINA — ITHOPYBaHHS
MIPUPOJTHOTO EKCITyaTalliiHOro TpeHay [4], OCKIIbKY OibIIICTE BUKOPUCTOBYBAHUX TPEHIOBUX
CTAaTUCTUK 3aCHOBaHI Ha JIBOX aJbTEPHATHBHOI TIMOTE31 HASBHOCTI YW BIJICYTHOCTI TPEHIY.
BunaeTbcsi TEpCIEKTHMBHUM 3aCTOCYBaHHS 0araTOBUMIPHMX CTAaTHUCTHK, IO BPaXxOBYIOTh
HasBHICTb MPHUPOJHOTO, IIOB’A3aHOrO 3 BHUPOOJIEHHSM pecypcy, TpPEHIy IapameTpiB IpHU
excruryatarii CEY, mpu mpoMy MiarHOCTUYHE TOBIJIOMJICHHS BHJA€THCS TPH BCTAHOBJICHHI
BIIMIHHOCT1 TPEH/IB BUMIPSHHUX Ta PO3PAXYHKOBHX JaHHUX, OTPUMAHMX HA OCHOBI €TaJIOHHOI
MOJIeTli B3a€MO3B’SI3Ky TMMapaMeTpiB  HOPMAIBHOTO TMpAIle3qaTHOTO CTaHy o00’€KTa, 10
JiarHOCTYeThCs [4] .

CydacHi cyaHa 3aKOpJOHHOI CIOpYAU OONagHaHI TaKUMHU CHUCTEMaMU JIaTHOCTUKU Ta
kontposo napametpiB CEVY, sk DATACHIEF C20 xommnanii KONGSBERG, sxa npusHaduena
JUTSE KOHTPOJTIO IOTOYHUX MTapaMeTPiB OIIHKH 11 TEXHIYHOTO CTaHy [5], @ Takok BUKOHYE (PYHKIIIIO
aBapiiiHO-TIonIepe/KyBasIbHOT curHamizamii. Kpim Ttoro, y 3asmaueniii CTJ € MOXIHBICTH
BUKOHYBAaTH JUCTAHIIIIHE JiarHOCTYBaHHsS 3 Oepera, 10 J03BOJIsi€ BUKOHYBAaTH Oe3mocepeaHe
CIIOCTEPEKEHHS 32 eKCILTyaTaIll€l0 Ta PEMOHTOM CHCTEMHU.

[Mpunin po6otu Bigomoi [6] cyaHoBoi cuctemu aiarHoctuku FAKS (Fault Avoidance
Knowledge System) 3acHOBaHMi1 Ha 3aCTOCYBaHHI METO/IB €KCIIEPTHOI OIIHKU 3MiH TE€XHIYHOTO
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crany CEY, mo Bunamkarots. Y miii CT/] nependaueHo Takok 3iCTaBIIEHHS JaHUX PEECTparii 3
TECTOBUMH JAHUMHU, OTPUMaHUX Ha OCHOBI BUKOpUCTaHHS MaTemaTnuHux mojeneid CEVY, a Takox
KOMIT'IOT€pHa 00poOKa JaHWX Ta BUAA4Ya JIarHOCTUYHOTO TOBIJIOMJICHHS TPO MOTOYHUH CTaH
CEY.

MomnitopuaroBa cucrema miarHoctuku «Watch free system WE22y», po3pobiiena
kommaniero TERASAKI, Bukonye ¢yHk1ii KoHTpoat0 TexHiuHoro crany CEY Ta omnogimeHHs
PO BHXiJ KOHTPOJBLOBAHOTO IapaMeTpa 3a BCTAHOBIICHI MeXi, BUBEJCHHsA 1H(popmarii mpo
notounuid ctan CEY, ynpaBninas gonoMmikauMmu MexaHizsmMamMu CEY (KOHTpoJib TOMHIIOK Yy
po0OTi, ynpaBIiHHA KJanmaHaMH Ta T.11.), 0OMiHy iH()OpMaIli€ro MiX ONepaTOPCbKUMU CTAHIIISIMH,
SIK1 MOXKYTh PO3TAIIOBYBATHUCS B PI3HUX YaCTUHAX CyJHA, IO JO3BOJISE 3A1MCHIOBATH BlJaleHUN
moHiTopuar CEY Ta 37ilicHIOBaTH KOHTPOJbh TMOTOYHHX MapameTpiB, a takox y mid CT/]
nependadeHo migpaxyHok roauH pobotu CEVY, 3a skuMu BU3Ha4yaeTbcs HEOOXIAHICTH 11
MMOTOYHOTO PEMOHTY [7].

Cucrema RT-flex dipmu Wartsila cknamaeTbcsi 3 BHYTPIIIHBOI CHCTEMHU YIPABIiHHS
WECS (wartsila engine control system) Ta 30BHIIIHBOI JUCTaHI[ITHO-aBTOMATUYHOI CHCTEMH
VIPaBITiHHA TOJOBHUM JIBUTYHOM, Ma€ MOJJIMBICTh 3MIHCHEHHS KOHTPOJIO MOTOYHOTO
texHiuHoro crany CEY, a Takox TecTyBaHHS, MPOTHO3YBaHHS OCHOBHUX MapaMeTpiB, IO
xapakTepu3yioTh pyakionyBanus CEVY.

Y po6ori [8] 3arpornoHOBaHO BUKOPUCTAHHS OaraTOBUMIPHOTO aHai3y YaCOBUX PSIiB AJIs
BUpIIIEHHS 3aBAaHb MPOTHO3Y CTaHy CKIIQJAHUX TEXHIYHUX O00'€KTiB, IO JO3BOJSE PO3IIHUPUTH
03HAKOBHH MPOCTIp MPUHAHATTSA PIICHb 1 TUM CAaMHM IIiJIBUIIUTH HAMIMHICTh T1arHOCTHYHUX
BHUCHOBKIB. Takuil nepexiJi MOXJIMBUN 3 ypaxyBaHHSM (OpMyBaHHS 0araTOBUMIPHUX MacHUBIB 3
JAHUX pEeECTpallii TEXHIYHOTO CTaHy — JIIarHOCTUYHHX TapaliesemnineniB. AHali3 AiarHOCTUYHUX
napasesernine/[iB BUKOHYEThCS MUIIXOM PO3KJIAJaHHS CKIIQJI0BUX iX MPSIMOKYTHUX MaTpHUIb 32
CUHTYIIPHUMH 4yucClaMd. Take po3KiIaJaHHs J03BOJISE BCTAHOBUTH 3aKOHOMIPHOCTI PO3BUTKY
CHUIBHUX TPEHIB Ta 3aKOHOMIPHOCTI BIUIMBY IPUXOBAaHUX (PaKTOPHUX KOMIIOHEHTIB.

Ornsn HaifyacTilie BUKOPHUCTOBYBAHUX KPHUTEPIiB TPEHIOBOTO aHANI3y CBIAYUTH PO
MO>KJIUBICTh BCTAHOBHTH JHIlE ()AaKT BIJICYTHOCTI TPEHJa BCTAHOBJIEHOMY PIBHI 3HAUUMOCTI. Y
BiJIOMHX METO/IaX HE BPaXOBYETHCS HASBHICTH MPUPOIHOTO TPEHY, BUKJIMKAHOTO BUPOOJICHHSIM
pecypcy,  YHACHiIOK  YOTO  METOIM  TPEHJOBOTO  KOHTPOJIO  BUKOPUCTOBYIOTHCS
KOPOTKOCTPOKOBOTO aHamnizy TexHiyHoro crany CEY. Vaockonanenns CT]l, 3acTocoByBaHHX
KOHTPOJIIO CTaHy CKJIaJHUX TEXHIYHUX 00 €KTIB, MAa€ y HANpPSMKY BJIOCKOHAJIECHHS TPEHIOBHUX
KpUTEPIiB 3 ypaxyBaHHSIM MPUPOTHOTO TPeHAY apaMeTpiB TexHiuHoro crany CEY mpotsarom ix
KHUTTEBOTO IIUKITY.

Ha ocHOBI mpoBeieHOro aHaji3y MEeTO/1iB TPEHI0BOTO KOHTPOIIIO, 110 3aCTOCOBYIOTHCS B
cysacaux CTJI CEY, cmig 3a3naunté Take: — y icHyrounx CT/I 3miificHIO€ThCS mepeBipka
BiJIMOBIHOCTI MOTOYHUX MAPAMETPIB OI[IHKH TEXHIYHOTO CTaHy 00’ €KTiB, 110 A1arHOCTYIOThCS, 1X
HOMIHAQJIbHUM 3HA4Y€HHSM 0€3 ypaXyBaHHS CTYIEHS CTapiHHs 00'€eKTa Ta MOXJIMBUX BIIXUJIEHB
HOMIHAJILHUX KOHTPOJILOBAaHUX MMapaMeTpiB y MPOIECi KUTTEBOTO HUKITY BUpoOY; - Koxxna CEY
Ma€ CBOi KOHCTPYKTHBHI OCOOJMBOCTI, TOMY JJI OI[IHKM ii TEXHIYHOTO CTaHy Ta BHUPILICHHS
3aBlaHb TPOTHO3YBaHHS HEOOXIMHO CTBOPEHHS IHAMBIIYyalbHOI MAaTeMaTHYHOI MOJENI s
MIJBUIICHHS  BIPOTIHOCTI  pe3yJbTaTiB  JIarHOCTYBaHHA. BHIaeTbcsi  MEPCHEKTUBHUM
YIOCKOHAJIEHHSI METO/IB TPEHA0BOT0 KOHTPOJIIO, 110 3acTOCOBYIOThes B CT/l TexHiuHOrO cTaHy
CYTHOBHX €HEPreTHYHHMX YCTAaHOBOK Yy HaIlpsiMi 3aCTOCYBaHHS 0araTOBUMIPHHX CTaTHCTHK, IO
BPaxoBYIOTh HAsBHICTh MPUPOIHOTO, IO 3 BUPOOJCHHAM pecypcy, TPeHIa ImapamMeTpiB IiJl 4ac
excrutyatariii CEY.
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®OPMYBAHHS IHTEJEKTYAJBbHOI CACTEMM TEXHIYHOT' O
OBCJIYTOBYBAHHSA TA PEMOHTY 3ACOBIB BOJHOI'O TPAHCIIOPTY
FORMATION OF THE TECHNICAL MAINTENANCE AND REPAIR INTELLIGENT
SYSTEM OF WATERWAY TRANSPORT EQUIPMENT

Tonoeans A.IL, I'onuapyx LII.
OoecvKuii HaAYioHANLHULL MOPCLKULL YHIBepcumem, Ykpaina

KawuoBi cjoBa: MmMTy4HHH 1HTENEKT, BOJHHM TpPAHCIOPT, CTpATerii, TEXHIUYHE
00CITyroByBaHHsI, PEMOHT, €KCILITyaTaIlis

Beryn

OyHKIIOHYBaHHS TEXHIYHOT €KCIUTyaTallii Sk BAPOOHHUO-TEXHIYHOT CHCTEMH OB’ sI3aHE 3
BUTpaTaMM JIIOACHKOI Mpalli, MarepiaJbHUX PecypciB, NEPEeTBOPEHHSM EHeprii, yKJIaJeHoi B
ManuBi, I 3a0e3MeueHHsT pyXy CyAHA 13 3aJaHOI0 IIBUIKICTIO, OE3MEYHOr0 MOpPEIUIaBaHHS,
30epeKEeHHsI IePeBE3eHHS BAHTAXIB 1 HOPMAIBHUAX YMOB Mpalli, TOOYTYy Ta BiAIIOYMHKY YJICHIB
CYTHOBHX eKimaxiB [1].

Bcemipae minBumieHHs eheKTUBHOCTI (PYHKIIIOHYBaHHS Oy/Ib-5KOT BUPOOHHYOI CHCTEMH —
TOJIOBHE 3aB/IaHHS €KCIUTyaTallii.

EdexTuBHICTh Ta SKICTh TEXHIYHOI €KCILTyaTamii OLIHIOETHCS CHCTEMOIO MOKAa3HUKIB,
OCHOBHMMHU 3 SIKMX €: TEXHIYHUH CTaH CyJeH, BeJIMYMHA IXHbOI'O EKCIUTyaTalllfHOro nepioxy,
BUKOPHUCTAHHSI MPOEKTHOI IIBUJIKOCTI, BUTPATH Ha TEXHIYHY €KCIUTyaTalito. Teopis Ta mpaBuia
TEXHIYHOI eKCIUTyaTalii BKJIIOYAIOTh y IMOHSATTSA TEXHIYHOI eKCIuTyaTallii HAacTyNHI HpOLECH:
TE€XHIYHE BUKOPHCTAHHS, TEXHIYHE 00CIIyTOBYBaHHS Ta PEMOHT [2].

AKTYaJIBHICTh J0CTI/IKEHb

Jlo ocHOBHUX TIPO0JIEM MiJIBUILEHHS SAKOCTI Ta €PEKTUBHOCTI TEXHIYHOTO BUKOPUCTAHHS
HaJIeXKaTh: ONTHMI3allisl HABaHTAXYBAIbHUX PEXHMIB CYJHOBUX EHEPreTUYHUX YCTAaHOBOK
[UITXOM CTBOPEHHS CHUCTEM O€3MEepepBHOTO aBTOMATHYHOTO IIEHTPATi30BAHOTO KOHTPONIO Ta
aHaJIi3y TEMJOBOTO CTaHy €JIEMEHTIB, YCTaHOBOK; CKOPOYEHHsS BHUTpAaT Ha MaJMBO BHACIHIJOK
BUKOPHUCTAHHS HalOLIbII pallioOHAIBHUX BU[IB MAJUB Ta MACTUJ, €KOHOMHOTO iX BUTpaydaHHS,
JOCIIJKEHHsI HOBUX pAIllOHANBbHUX pillleHb I10JI0 OOJaJHAHHS CHUCTEM MIJrOTOBKU NaluBa B
yMOBaxX MeplOAMYHOI 3MIHM COPTIB MajduBa B CYAHOBHUX JU3€NSAX, PO3LIMPEHHS
eJIEKTPOINIOCTauaHHs CyieH 3 Oepera IpH CTOSHKax y noprax [3].

OcHoBHI Npo0IeMH MiABUIIEHHS IKOCTI Ta €EeKTUBHOCTI TEXHIYHOT'O OOCIYyTOBYBaHHS Ta
PEMOHTY 3BOJSATHCS JI0 3HWKEHHS BUTPAT €KCIUTyaTalliifHOro yacy Ta 3aco0iB, HEOOXITHUX IS
MiITPUMKH Ta BIIHOBJICHHS TMPaIe3/1aTHOCTI Ta CIIPABHOCTI CyzeH [4].

OpnHOMY 13 CyyacHHMX NUIAXiB MiJBUIIEHHS €()EeKTUBHOCTI TEXHIYHOIO OOCIyrOBYBaHHS
3ac001B BOJIHOTO TPAHCIIOPTY Ta MPUCBAYEHA 11 poOoTa.

Bukiaa oCHOBHOr0 MaTepiajty 10CTiIXKeHHS

Icuyroui crpaterii TEXHIYHOTO OOCIYrOBYBaHHS Ta PEMOHTY AUIATHCA Ha JIB1 IPYMH:
KOpUT'YBaJIbHE (pEakTHBHE) Ta MpoQiIakTHYHE (POAKTUBHE) TEXHIYHE 00CIyroByBaHHS [5].

BinIMiHHOIO pHCOI0 KOPUTYBAJIBHOTO OOCIIYTOBYBaHHS € T€, 1[0 BOHO BUKOHYETHCS IMICIS
30010 fK BijIKJIa/ieHe a0o K aBapiliHe 00CIyroByBaHHS.

[TpodinakTrune 0O6CIyrOoByBaHHs MOXKe OyTH CIIpSIMOBaHE Ha 3aro0iraHHs 30010, OIIHKY
pPU3UKYy BHHHMKHEHHs 30010 a0o MiHiMi3almito HachiakiB 30010. IIpodinaktuune - me THI
TEXHIYHOTO OOCIIYTOBYBaHHS, IK€ BUKOHYETHCS 3 PETYJSIPHUM TE€Pi0I0M, TIOKH 00JIaTHaHHS BCE

7 epyousa 2022 poky 79



IIpo6aemu cmasozo po3sumky mopcovkoi 2anysi (PSDMI-2022)

IIe MPAITIOE, 1 BAKOHYETHCS 3 METOK 3HM)KCHHSI IMOBIPHOCTI BiIMOBH 200 3am00iraHHs BiJIMOBH.
BinMiHHOIO pucoro mpodiTakTUYHOTO OOCIYTOBYBaHHS € T€, II0 BOHO BUKOHYETHCS IO TOTO, SIK
BiOyneThCs 301id.

HaiiGinpm  epeKkTHBHOKO 13 ICHYIOUMX CTpaTerii € oOCIyroByBaHHS Ha OCHOBI
MIPOTHO3YBAaHHS 3MIHM TEXHIYHOTO CTaHy. AJie NMpH I[bOMY BOHA € TPATUIIIMHUM IiJXOJ0M /0
BHSIBJICHHS Ta IPOTHO3YBAHHS BiIMOB OCHOBOIO SIKOTO € MpaBuJiia Ta (i3UIHI MOJIEIN, Ha pO3pOOKY
SKHUX UIYyTh POKU 1 SIKi XapaKTePHU3YEThCSA HEMTOJIIKOM — CTapilOTh, SAKIIO 3MIHIOETHCS HaBITh OJTUH
€JIEMEHT MeXaH13My 4M 00JIaJHAHHS.

HoBuM cydacHUM MiIX0I0M JI0 TEXHIYHOTO 00CITYTrOBYBAaHHS Ta PEMOHTY 3aC001B BOJHOTO
tpancnopty (3BT) € koMOiHyBaHHS MPHUKIAAHOTO IMITYYHOT'O IHTEJIEKTY Ta 00CIyrOBYBaHHS Ha
OCHOBI TIPOTHO3YBaHHS 3MiHU TEXHIYHOTO CTaHy. B pe3ynbTaTi IKOTO CTBOPEHO HOBY CTPATETiO
TEXHIYHOTO oOcinyroByBaHHsS Ta peMoHTy 3BT — iHTenekTyanbHe MPOTHOCTUYHE
00CITyroByBaHHSI.

HoBa crtpareris nsrina B OCHOBY 1 3HAHIILIA 3aCTOCYBAaHHS y CTBOPEHOMY HaMH pillIeHH1
«Merchant Ship Predictive Maintenance Systemy (MSPMS) [6].

B nanmii yac mTydHWE IHTENEKT HIMPOKO OOTOBOPIOETHCS, OIHAK BiH HE «4apiBHA
nanuuka». Baxko BupilieHi MpoOieMH BHUMararoTh 3aCTOCYBaHHS MPUKIAAHOTO IITY4HOTO
IHTENeKTyY: 11e Halll YHIKAJIbHUH MiAX1/, 0 MOEHYE ITYYHUN 1HTENEKT 3 JaHUMHU, aHATITUKOO
Ta aBTOMAaTHU3alli€l0 B paMKaxX CMIJIMBOI cTpaTerii mepeTBOpeHHs TexHIYHOi excruryaTarii 3BT —
HE aBTOHOMHO, a 3 MacIITa0yBaHHAM yCiX (DYHKIIIH Ta IMPOIIECIB.

3aBASKH MIMPOKUM MOKIUBOCTSIM 3aCTOCYBAaHHSI Ta BEJIHMKOI KIJIBKOCTI JKEpen JaHHX
MIPUKIIQIHAN IITYYHAN THTETIEKT CIIPUS€E 3HIDKEHHIO KaliTaThbHAX Ta EKCIUTyaTalliiHUX BUTPAT Ha
TEXHIYHY €KCIIIyaTalio.

Mu onTumizyBalM pillIEHHS 3a JONOMOrOK Ha0Opy aHATITUYHUX JAaHUX, IPOTOKOJIB
ITepHeTy pedeil, THyYyKOro MHepexoay BiJ JIOKAJBHOIO CEpPEelOBHILNA JO XMAapHUX pILECHb,
peTenpHO MiAIOpaHoi KOMaHIU TEXHIYHUX (DaxiBIIB 3 1HTEJEKTYalbHOI BIACHOCTI Ta HaJIAHOI
cucTeMu Oe3IeKH.

BucHoBku

BropoBamkennss pimenHs MSPMS, mo peanizye crpareriro  iHTENEKTYalbHOTO
MPOTHOCTUYHOTO TEXHIYHOTO OOCITYrOBYBaHHSI Ta PEMOHTY 3ac0o0iB BOJHOTO TPAHCIOPTY,
JI03BOJISIE:

. CBOE€YACHO BUSBIISATH TEHICHIIIT 1O BIIMOBH MEXaHI3MiB 1 001afHAaHHS HAa BOTHOMY
TPaHCIOPTI

. MIHIMI3YBaTH HE3aIJIaHOBAaHI1 MPOCTO1, M0 OOXOATHCS CYJIHOBIIACHUKAaM B COTHI
MiH aoa. CIIA ynymenoi Buroau

. CYTTEBO 3MEHIIHMTH, MPOTHO3YBAaTH Ta €()EKTHBHO KEPYBaTH HYacOM IIPOTATOM

SKOTO, Yepe3 HECHpPaBHOCTI, CYJAHO HE BUKOHYE POOOTY, 1 CyIHOBIIACHHK HE OTPUMYE JIEHHY
CTaBKY 3a CYIHO

. 3a3daneriib BpaxyBaTH MHOXUHY (aKTOpiB LI0 3HUXKYIOTh €(QEeKTUBHICTh
BUKOPHCTAHHS 3aC00iB BOJHOTO TPAHCIIOPTY Ta BILTUBAIOTH HA TPUBAIICTh PEMOHTY, HAIPUKIIAT
HEOOXITHOCTI po30MpaHHs, TPAHCIIOPTYBAaHHS, PEMOHTY 1 CKJIaZlaHHs HECIPaBHUX MEXaHI3MiB i
oOJIaTHaHHS.
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EKCIIEPUMEHTAJIBHE INIATBEPVKEHHSA EOEKTY 3MIIIEHHSA HEHTPY
OBEPTAHHS HA BITPUHJIBHUKY «RUNNING ON WAVES»

3inuenko C.M., Toecmoxopuit O.M., benv A.Il., Hazpuoenonuii A.A.
Kherson State Maritime Academy, Ukraine

Beryn. [Ipotsirom octanHix 10 pokiB criocTepira€Tbesi TEHISHIIISI CYTTEBOTO 301TbIICHHS
HIBUJIKOCTEH Ta po3MipiB cylaeH. PazoMm 3 TuM, po3Mmipu MOpPTIB POCTYTb 3HAYHO MEHIIMMHU
TEMIIaMH, Yy TOpTax CTa€ Bce TicHime. Lle mpuBoauTh 10 HEOOXIAHOCTI ONTUMI3yBaTH MPOLIECH
KEpYBaHHS PYyXOM Cy/AHa Yy CTUCHEHHMX Bojaax. OIHUM 13 HanpsMKIB Takoi onTuMmizauii €
BUKOPUCTaHHS KOHIEMIIi IMOJIFOCY TOBOPOTY Ta aBTOMATUYHHUX MOJYITIB y aBTOMAaTH30BaHHX
cuctemax [1-8]. [Toxroc moBOpOTY — i€ ysIBHA TOYKA JAiaMeTPabHOT IUIOIINHHE Cy/Ha, OOKOBUIi Ta
o0epTanpbHUN PyXW BIIHOCHO SIKOi BUTIIANAIOTH SIK YncTe oOepraHHs. lle mo3Bomsie ckiamHi
MaHeBpU CyJHA 13 BUKOPUCTAaHHAM KYTOBOTO Ta OOKOBOTO 3MIIIEHHS 3aMIHUTH OIHUM
obeprasibHUM pyxoM. llepmni JOCHTIIKEHHS TOBEIIHKHM Ta BUKOPUCTAHHS IIOJIOCY TOBOPOTY
3po6ieni aBropamu H. Hooyer y cratti «Behavior and Handling of Ships» [9], Ch. Tzeng y crarti
“Analysys of the Pivot Point for a turning ship” [10], A.G. Chase B crathe “Sailing Vessel
Handling and Seamanship — The Moving Pivot Point” [11], capt. H. Cauvier y crarti “The Pivot
Point” [12], J. Artyszuk y ctarTi « Pivot point in ship manoeuvring” [13], S. G. Seo in the articles
“The Use of Pivot Point in Ship Handling for Safer and More Accurate Ship Manoeuvring” [14] i
«Safer and More Efficient Ship Handling with the Pivot Point Concept» [15]. ¥V 6epe3ni 2022
POKY aBTOpaMu XepCOHCHKOI JiepkaBHOI MopchKoi akagemii 3iHuenko C.M., TocTtokopum O.M.
Ta iH. omyOsikoBaHa ctatTs «Pivot Point position determination and its use for manoeuvring a
vessel» y xypnani «Ship and Offshore structures» sumasuunTa Taillor and Frances. [16]. ¥V
crarTi Oyno mHoKa3aHO, IO NMPU PO3pPaxyHKY KepyBaHb MOTPIOHO BpaxoOBYBAaTH HE JBa, K
BB@XXAJIOCS paHillle, a TpU OCOONMBI IIEHTPU: IEHTP TpaBiTallii, HEHTP OOepTaHHS 1 TMOJIOC
MIOBOPOTY, IPUYOMY TOJIFOC TTOBOPOTY MOTPIOHO BiApaxoBYBAaTH HE BiJl LIEHTPY I'paBiTalii, a Bix
LeHTpy obepTanHsa cynHa. Takox Oyna orpuMana ¢opmysia BU3HAUYEHHS BETUYMHU 3MIMIECHHS
LEHTpY OOepTaHHsA BIAHOCHO LIEHTPY TpaBiTauii, y 3aJeXHOCTI BiA IBHUAKOCTI cynHa. He
BpaxyBaHHS IIUX (HaKTOPIB NPUBOAUTH 10 30UIBIIEHHS 00JaCTI MaHEBpYBaHHs Maibke Ha 25%.

AKTYyalbHICTh AOCTIUKeHHsA. SIK 3a3Haydanocs BUIlE, BpaxyBaHHS 3MIILEHHS LEHTPY
o0epTaHHs BIAHOCHO LIEHTPY IpaBiTallii Ta BUSHAUYCHHSI TIOJIOKEHHS TTOJIFOCY MTOBOPOTY BIIHOCHO
LEHTPY 00epTaHHs JO3BOJISAIOTH 3MEHIIUTH 00JaCTh MaHEBPYBaHHS cyHa Maixke Ha 25%. Tomy,
MO/IAJIbIII JIOCHIDKEHHS Y IIbOMY HAlpsSMKY, a TAKOX IMiJITBEPIKEHHSIM OTPUMAaHUX Pe3yibTaTiB
Ha peaslbHUX CYIHAX SIBJISIOTHCS aKTYaJbHUMH.

IMocranoBka 3anaui. Y cepnui 2013 poky Ha BiTpwibHUKY “Running on Waves”, k...
ToscTokopum O.M. Oyno mpoBeeHO JIeKiIbKa eKCIEPUMEHTIB M0 BU3HAYEHHIO MosoxeHHs [[O
ta IIIl. HeoOXimHO, BHKOPHUCTOBYIOYM OTPHMaHi aBTOPAMH TEOpETHYHI pe3yibpratd [16],
OOTrpYyHTYBATH J1aHi1 MPOBEJCHOI0 EKCIIEPHUMEHTY.

PesynbTatu mocmimkenHs. XapakTepucTUKA cyaHa “Running on Waves”: MakcumalbHa
MBUIKICTh Vi =106y3., HoBkuHa Mix nepnenaukymsipamu L = 45,47 v , mnoma BiTpmiibHOCTI

Koprycy Sy = 301,08 , TIOIIA BITPHIBHOCTI HAA0Y/I0B, PAHTOYTY, TAKETIaKy Sp = 294,302
, 3arajJlbHUH LEHTP BITPHIBHOCTI KOPIIYCY, HafOYI0B, PAaHrOyTy 1 Takenaxy Xpp =2315m Bin

KOPMOBOTO TMEpIeHIUKYIsIpy, a0 |z = 0,41u Big mimens, mioma BITPHIBHOCTI 30BHINIHBOTO
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kiiBepy (outer jib) Sgj = 41m? , BIICTaHb BiJ] IIEHTPY BITPHJIBHOCTI 30BHIIIHBOTO KIIiBEPY 110

migenst lgj =2386m , mioma BiTpmibHOCTI setiodoro kimiBepy (flying jib) Sgj =962,

BIICTAaHb BiJ IIEHTPY BITPUIIBHOCTI JICTIOUOTO KiiBepy mo Migens |gy =26,66m, BinHOmIECHHS
¢y
—=2.
CK

y
Cynno pyxanocs mia jaiero rojoBHoro auryHa (I'J[) 31 mBuzakictio 3 By3na, mpu mii

aepoIMHAMIYHOTO KOe(]ilieHTY BITpUIIa IO aepOIMHAMIYHOTO KOE]IIIEHTY KOPITyCY

6okosoro Bitpy W 15 By3iiB, Ta yrpumyBanocs Ha Kypei 0° 1uisxom repekiaaku kepma. [lepen
nmoyaTkoM ekcrnepuMmeHnty [JI OyB 3acTONOpeHMH, JomaTi I'BHHTA IOCTaBJICHI y (QUIIOrepHE
MIOJIOKEHHSI, KEPMO TMPsMO 1 CyIHO MPOAOBXKYBAIO pyx 3a iHepmieto. llpu mpomy cymaHo
HaMarajiocst IPUBECTHCS 10 BiTpy. JlJisl yTprMaHHs cy/iHa Ha Kypci TOCTaBWIIM 30BHIIIHIN KITiBep
(outer jib). OwuikyBangoch, 10 CyIHO MIC/IsS [BOTO IMiJC MPaBOPY4, ajie BOHO, SK 1 paHilie,
MIPOJIOBKYBAJIO ITH JIIBOPYY, IPUBOAIYUCH A0 BITpY (puc.1). IloTiM, 3amMicTh 30BHIIIHBOTO KIliBepa
(outer jib), moctaBunu netrounii kiaisep (flying jib) i3 6ib11010 MIIOIIECIO BITPHIBLHOCTI Ta IJICUEM
710 MizieTb manroyTy. [1icis uporo, Sk 1 04iKyBasocs, CyJHO BK€ MIIILJI0 MPaBOpyY, YBaJIIOIOUYUCH
iy BiTep (puc.l).
Pucynok 1. EkcniepuMeHT Ha BiTpuiibHUKY “Running on Waves”

Migensb: wnaHroyt
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AHami3yroud OTpUMaHi pe3ylbTaTH, aBTOPHU MIMIUIM BUCHOBKY, IO MPUYHMHOIO TaKOl
MOBEIIHKK CyaHa crajgo HacTynmHe. Ha mBuakocti 3 By3ma 11O cynHa 3MicTHBCS Bia Mijaeib
IIIAHTOYTY B CTOPOHY HOCY Ha BenW4uHy AX > lg, aeponuHaMiuHuii MOMEHT Bif BiTpY
Fr (Ix —AX) cTaB HeraTMBHUM i CYJHO MOYali0 NPUBOAUTHUCS 10 BiTpy. Ilicis BcTaHOBJICHHS
30BHINIHBOTO KiiBepy (outer jib), mosurusnuii aepogmnamiunuit MmomeHT Fqoj(lg; —AX) Bin
30BHIIIHBOTO KiiBepy (outer jib) OyB MeEHIIMM HETaTHBHOIO aepOAMHAMIYHOTO MOMEHTY
Fr (AX—lg) Big xopmycy, HanOylnoOB, PaHIOyTy, TakelaXy, CyMapHMH MOMEHT 3aJIMIIABCA
B1JI’€MHHUM 1 CYHO, 5K 1 paHiiie, Iparuyyio NPUBOIUTHUCS 10 BITPY.

Fojl Frl
Fou (log —AX) < Fx (A — g, Ax > 0303 TTKIK
FOJ -I-FK

AeponvHaMiuHI CHITH BiJI BITPY Ha BITpUJIa Ta KOPITYC MalOTh BUTIIS
2 2

B W Kk W
Foj =c¢y Py Sos» Fx =¢y PT(SK +S)
[Ticas nincraHoBku Foj, Fg y OCTaHHIO HEPIBHICTB Ta IPOBEAEHHSA CKOPOUYEHb, OTPUMAEMO
B K
. Cy SOJIOJ +Cy (SK +SH)IK

AX
cySoy +Cy (Sk +Sp)

Po3ainumo yncenbHUK 1 3HAMEHHUK Ha C)I,{
B
Cy
— Soilos + (S +Sp)lk
¢y
B
Cy
— 503 +(Sk +Sp)
Cy
[TincTaBUMO YKMCIIOBI 3HAYEHHSI Y OTPUMAaHy HEPIBHICTb
AX S 2*41*2386+(301,08+2943)*0,41 22006
2* 41+ (301,08+ 294,3) 677,38
Omxe, Ha mBuAKoCTI V =36y3. 1O cynHa 3HaXOAMBCS Ha BiJCTaHI He MeHIE HiX 3,25 M Bif

AX >

= 3,25(m) .

MiJIeTb IITaHTOYTY.
[Ticns BcTanoBnenHs aetodoro kiiBepy (flying jib), mozutushuii aepoannamivamii MOMEHT
Fej (Ig; — AX) Big nertrouoro kiiBepy BUSIBUBCS OLTBIINM TOTO X HETATHBHOTO a€POANHAMIYHOTO

MoMeHTY Fg (AX —1g) Bix kopmycy cyaHa, HaIOy 0B, PAHTOYTY 1 TaKelaxy, CYMapHHIA MOMEHT

CTaB MO3UTUBHUM 1 CYTHO ITOYAJIO MPArHyTH PO3BEPHYTHUCS 110 YACOBIN CTPUIILIL Ta YBAIUTHCS ITiJ
BiTEp. 3aNMIIEMO HEPIBHICTb MOMEHTIB Y I[bOMY BUIIAAKY

Feylgy + Fgl

FFJ(IFJ —AX)>FR'(AX—|R-), AX < F":::;]+F§K
B W? Kk W?

Fry =Cyp—-Sry. Fx =y p—~(Sk +Sn)
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B

C

- Sealpy + (S +Sp)lk

C

Ax < 3
C
—-Sgy +(Sg +Sp)
Cy
* * *
Ax < 2*96* 26,66+ (301,08+294,3)*0,41 _ 53628 — 6.81(x)
2*96+(30L,08+294,3) 787,38

Omxe, Ha mBuakocti V =36y3. 11O cyaHa 3HaX0IUBCS Ha BiACTaHi He Oiiblie Hik 6,81 M

BiJ Mizeb mmanroyry. TakuM YHHOM, IIPOBEAEHHUM €KCIIEPUMEHT JO3BOJIMB BCTAHOBUTH, 1110 11O
Cy/IHA Ha IIBUAKOCTI 3 By3JIa 3HaXOAUBCS y Mexax 3,25 < AX < 6,81m

. L V
Iinpaxyrok 3a hopmyinoro AX = — (1— —"T8%__) [8] nokasye, 110 IIeHTp 06epTaHHs CyaHA
2 V +Vmax
Ha mBUAKOCTI V = 36y3. 3HAXOUTHCS BIJHOCHO Mijess Ha BijcTaHi

_ 45,47
2

BucHoBku. [IpoBeieHO HATYPHUIT EKCIIEPUMEHT Ha BITpWiIbHUKY “Running on Waves” o
BCTQHOBJICHHIO BEJIMYMHU 3MILIEHHS LEHTPY OOepTaHHS BIAHOCHO MiJENlb IIMAaHTOYTY.
Pe3ynbpTaT €KCIEpUMEHTY JO3BOJIMIM BCTAHOBUTH Jl1alla30H 3HAXO/KEHHS LEHTPY O0O0epTaHHS.
Po3paxyHOK MOJIO)KEHHS LIEHTpY OOepTaHHs BITPWJIbHUKA IO OTpUMaHii aBTOpaMu (Qopmysi
MOKa3aB, [0 pO3paxOBaHE 3HAYEHHS 3HAXOAMTBCA Yy MeXKax Jliala3oHy, OTPUMaHOIo
eKCIIEPUMEHTAIbHUM LUISIXOM.

AX @a- 10 ) =22,7*%0,23 =5,23(m) .
3+10
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INFLUENCE OF THE GEOMETRICAL PARAMETERS ON THE THERMOPRESSOR
PERFORMANCE FOR MARINE GAS TURBINE INTERCOOLING

Halina Kobalava
Admiral Makarov National University of Shipbuilding, Ukraine

Abstract: Investigation of gas-dynamic processes in the low-flow thermopressor for marine
gas turbine intercooling has been carried out. Constructive factors that influence energy costs to
overcome friction losses and local resistances on the convergent-divergent sections of the
thermopressor are exerted a significant impact on the working processes in the apparatus.
Investigation of typical low-flow thermopressor models has been conducted by using computer
CFD simulation. Determination of the main air flow parameters has been carried out for a number
of taper angles of a confuser and a diffuser. Comparison of the obtained data with experimental
data has been carried out. The recommended angles were determined: confuser convergent angle
is 30 ° and diffuser divergent angle is 6 °, corresponding to the minimum pressure losses.

Keywords: confuser, diffuser, local resistance coefficient.

A modern way to increase the efficiency of power plants is cooling of the working fluid.
The different types of heat exchangers can be used for cyclic air cooling of gas turbines [1, 2],
charge air cooling of internal combustion engines [3], removing superheating of vapor in
refrigeration plants [4]. Rolls Royce created a 25 MW WR-21 marine gas turbine plant by order
of the US Department of Defense Navy, which was supposed to replace the General Electric Co.
LM2500 engine in the fleet. In order to improve efficiency, intercooling of the air between the
compressors and waste heat recovery were applied [5].

A promising method for cooling the working fluid is to use a two-phase jet apparatus,
which is called a thermopressor [6]. Due to the evaporative cooling in the thermopressor, the effect
of thermo-gas-dynamic compression takes place, that is, an increase in air pressure, as a result of
the instantaneous evaporation of water, which is injected into the accelerated air flow.

A hydrodynamic analysis of typical models was carried out by using CFD simulation
software ANSYS Fluent to determine the design thermopressor parameters (Fig. 1) at various air
mass flow and for a number of relative air velocity values in the evaporation chamber [7, 8].

Fig. 1. 3D thermopressor model
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The experimental thermopressor was developed to study the working processes in order to
determine the rational geometrical and regime parameters. The initial parameters were following:
pressure Pyp1 and temperature Tipa, corresponding to the cycle air parameters of gas turbines and
charge air of internal combustion engines.

To carry out numerical modeling, the finite volume method was used, which is
implemented in the ANSY'S Fluent software package. A calculation method was defined based on
the Pressure-Based solver, a turbulence model k-¢ Realizable was used. The calculation of the air
flow parameters (total pressure, dynamic pressure, velocity, temperature, turbulent kinetic energy,
etc.) in the thermopressor was carried out for a number of confusor and diffuser taper angles, as
well as for a number of relative air velocity values in the evaporation chamber M = 0.4-0.8.

To determine the local resistance coefficients for the diffuser and confuser, classical
methods of fluid flow mechanics were used [8].

The value of local resistance coefficients for the diffuser (divergent angle p = 6; 8; 10; 12
°) and confuser (convergent angle o= 30; 35; 40; 45; 50 °) were determined. The initial parameters
at the confuser inlet were following: inlet pressure Py = 3-10° Pa; temperature Tip1 = 453 K, air
velocity wairt = 35 m/s. It should be noted that the nature of the change in velocity along the length
of the thermopressor flow part was fairly uniform.

It was to compare the calculated data with the experimental data obtained in the study. It
can be seen that the obtained equation for the local resistance coefficient in the diffuser gives a
value with an acceptable error (5 =+ 20%) in the range of divergent angles =412 ° (Fig. 2). At
divergent angles B => 12 °, the calculated values significantly exceed the experimental ones.
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Fig. 2. Comparison of the obtained local resistance coefficient for the diffuser ({d) with the
calculated ones depending on the divergent angle p:
__—calculated curve; — experimental curve

Analysis of the calculated data shows that the total pressure loss in a "dry" thermopressor
(without liquid injection for evaporation) was APiess = 0.05-1.00-10° Pa (2-31%) at a fixed
confuser convergent angle o = 40 ° and variable diffuser divergent angles § = 4—12 °. The total
pressure loss was APjoss = 0.05-0.40-10° Pa (1-12%) at a fixed diffuser divergent angle p = 6 °
and variable confuser convergent angles o = 30—50 °. In this case, it is possible to recommend
angles for the thermopressor flow parts (air mass flow Gair by to 1 kg/s): confuser convergent angle
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a = 30 °and diffuser divergent angle f = 4 °, which correspond to the minimum pressure losses
APioss = 1.0-9.5 %, and, consequently, to the maximum pressure increase as a result of thermo-
gas-dynamic compression.

Conclusion: Determination of the main air flow parameters has been carried out for a
number of taper angles of a confuser a and a diffuser . The empirical equations for determining
the local resistance coefficients of the confuser (. and diffuser {4 of the thermopressor (air mass
flow Gair up to 1 kg/s) have been determined.

The local resistance coefficients for the confuser and diffuser were determined by using
computer CFD simulation: confuser local resistance coefficient {c = 0.02-0.08 and diffuser local
resistance coefficient g = 0.08-0.32.

It was recommended angles for the thermopressor flow parts: confuser convergent angle o
= 30 © and diffuser divergent angle B = 4 °, which correspond to the minimum pressure losses
APioss = 1.0-9.5 %, and, consequently, to the maximum pressure increase as a result of thermo-
gas-dynamic compression.
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PO3II3HABAHHS HABITAIIIMHUX OB'EKTIB, IO 3HAXOIATHCS B 30HI
BHUITAJHUX OITAAIB, CYTHOBHUMMH PJIC
3 BAKOPUCTAHHSM CTYHEHSA NOJSPU3AIIL BIIBUTOI XBUJIN

Kopéan /I.B.
Hayionanvnuii ynisepcumem «Ooecvka mopcoka akademiny, Ykpaina

Beryn. ¥V cynHOBIM pajiosiokaiii 10 TEHEPIIHBOTO Yacy 3aBIaHHS PaioIOKAIIfHOTO
pO3Mi3HaBaHHS Ta CEJNeKIil HaBiramiiHuUX OO'€KTIB, IIO 3HAXOIATHCS B 30HI aTMOC(HEpPHUX
YTBOPEHb (BHITQJIHI ONad pPi3HOI IHTEHCHUBHOCTI), TOBHICTIO HE BHpimeHo. JlyHa-curaai
CKJIQJTHOTO 00'€KTa € YaCTKOBO MOJIIPU30BAHIM, & TAK K HABITAI[IHUA 00'€KT 3HAXOUTHCS B 30H1
BUMNQJHUX ONAaJiB, TO BUAUIEHHS HOro JIyHa-CHUTHAJy 3 JIyHa-CUTHAJy CKJIAQJIHOTO 00'eKTa
(HaBiramiifHiii 00'€KT TUTIOC aTMOC(EpHE YTBOPEHHS) B CyJHOBUX PaIioiOKaliiHIX 3aco0ax, Mo
BUKOPHUCTOBYIOTbCSI, ICHYIOUMMHM METOJIaMH IpE/ACTaBiIsg€ CKJIaJHE 3aBAaHHSA, O0COOIMBO HpU
BeNMKii iHTeHCHBHOCTI omaniB. Lli Meromm He BpaxoBYIOTh MOJSPU3ALINHHI BIACTHBOCTI
SJICKTPOMArHITHOT XBWJIl MiJ Yac 30HIyBaHHsS CKIATHOro 00'€kTa, a 3HEBara IMpW aHawi3i
[apaMeTpiB JyHa-CUTHATIB IX MOJAPU3ALIHHUM CTAHOM IIPU3BOJUTH JJO BTPATH PAIi0I0KaLIHHOT
iHpopmanii mpo HaBiramidHuii o0'ext [1,2]. Y wMeromax Ta TEXHIll pamioNOKaIiiiHOrO
pO3Mi3HaBaHHA B JAaHWN yac BUKOPUCTOBYETHCS PO3II3HABAHHSA 3@ BY3bKOCMYT'OBUM CUTHAJIOM 1
3a MHUPOKOCMYTOBUM CUTHaIOM. [IpoTe, BUKOpUCTaHHS pe3yabTaTiB JOCHTIHKEHb 13 3a3HAaYE€HUX
HanpsMiB Juid npaktuyHoro BukopuctanHs y CPIIK BusiBuiocs npoGiaematuunum. Tomy
BUHUKJIa HEOOX1JIHICTh Y pO3pOOIL Ta TEOPETUUHOMY OOIPYHTYBAHHI METOJY MOJIIpU3aLiIiHOT
CeNleKIil HaBiramiiHuX 00'€KTiB, IO 3HAXOMATHCA B 30HI aTMOC(HEPHUX BUMAJHUX OMAMdIB 3
BUKOPHUCTAHHSIM MOJIIPU3aLIHHUX BIIMIHHOCTEH TapaMeTpiB iX JIyHa-CUTHAIIB, K1 HAIXOATh Ha
Bxix autenu CPIIK.

AKTyaJIbHiCTH  JOcCaifkeHb. Jlig  BUpIIMIEHHS I[bOTO  3aBJaHHA  HEOOXI1JHO
BUKOPHUCTOBYBATH CTYMIHb MOJSpU3aLlii BiAOUTOI Bil CKIaJHOrO 00'€KTa eEKTPOMArHiTHOT XBUIII
MEeBHOI MOJISIPU3allii, sIKa XapaKTepU3ye MPOIEC PO3CIFOBAHHSA IUIOCKUX €JIEKTPOMArHiTHUX XBUJIb
Ha 00'eKkTi, a MOJApHU3alliiiHI BIACTUBOCTI OMNPOMIHIOIOUOi 00'eKT 1 BIAOWUTOI BiJ HBOTO
€JIEKTPOMArHiTHOI XBMJIl 1 MPEJACTABIATH ii Yepe3 CHUCTEMY YOTHPbOX JIHCHUX E€HEPreTUYHHUX
napamerpiB CTokca, siki Jjerko BumiptoroTbes Ha mnpaktuui CPIIK, mo e akTyanbHicTiO
JNOCHKeHHs. TakuM YMHOM, BHHUKA€ HEOOXIOHICTH y pO3poOlll, TEOPEeTUYHOMY Ta
eKCIIepUMEHTAIbHOMY OOTPYHTYBaHHI METOJy MOJISPU3ALiHOI ceneKiii HaBirauiiHuxX 00'eKTiB,
0 3HAaXOAATbCA B 30HI arMocEepHUX YTBOPEHb 3 BHUKOPUCTAHHSM MOJSpU3ALIMHUX
BiJIMIHHOCTEH MapaMeTpiB iX TyHa-CUTHANIB, SKi HAAXOAATh Ha BXia anTeHu CPIIK.

ITocTanoBka 3aa4i. 3aBaHHAM JAaHOTO HAYKOBOTO JIOCIHIIKEHHS € pO3po0Ka KpUTEPIiB
ONTUMAJIHOCTI 3HaYEHb MOJIAPU3ALIHHUX MTapaMeTpiB eNeKTPOMArHiTHOI XBHIII, IPEJCTaBICHUX
CTYIIEHEM TMOJIApHU3allii, sIKl BIANOBIIAIOTH KOXKHOMY 3 00'eKkTiB, 1m0 crocrepiratiorbes CPIIK
(HaBiramiifHuit 00'ekT Ta aTMOc(epHe YTBOPEHHS) IO TPAEKTOPIT Cy/AHA.

PesyabraTn pociaigxenn. [locraBnene 3aBmaHHA 3 NHOJSpHU3AIIHOI  ceneKuii
HaBiraifHUX OO0'€KTIB BHPINIYETbCA IIIIXOM BHUKOPHCTAHHS YOTUPHOX MOJSpU3ALIN
€JIEKTPOMAarHiTHOI XBWJI1 HAa BUIPOMIHIOBAHHS, a MPHUIOM JIyHa-CUTHAILY Oylb-SKOi HOJsSpHU3aiil
MPOBOJIUTHCS BeenossipuzoBanoio anteHoto CPIIK 3 BUMipioBaHHSIM Ha BHXO[II JIBOKAHAJILHOTO
JIHIMHOTO TIpUiiMadya eHepreTudyHux mnapamerpiB Ctokca Si, Sz, Sz, Ss, 3alMCcaHMX HACTYITHUM

| s, = (E2 (1)) + (2 (1)) = (P, (1)) + (P, (1)) o
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S, = (EZ (1)) —(E; (1) = (P.(t)) (P, (1)) (2
s,=2(E, (t)E, (t)cos[ g, ()0, (t)]) = 2<4 [P, (1)P, (t)cos[ o, (t) -9, (t)]> BNG)
84:2<EX(t)Ey(t)sin[goy(t)—gox(t)]>:2< PX(t)Py(t)sin[(py(t)—qox(t)]>, (4)

ne Ex(t) 1 Ey(t) — aMmutiTy1u OpTOrOHAIBLHO MOJIIPH30BAHUX KOMITOHEHT JIyHa-CUTHATY 4aCTKOBO
noJsipu3oBaHoi XBuii; P(t) i Py(t) — mOTYKHOCTI OPTOrOHAJIBHUX KOMIIOHEHT JIyHA-CHUTHAITY

yacTkoBo nonspusoanoi xsuni; @, (1)—¢,(t) — pisnuna  pas  Mix  opTOroHaNTbHUMHU

KOMITOHEHTaMU JiyHa-curHany E(t) i Ey(t) yacTKoBO MOJISIpH30BaHOT XBHIII.

HopmoBaHy I1HTEHCHBHICTH MOJISIPU30BAaHOT KOMIIOHEHTH Yy JIyHA-CHTHAII CKJIATHOTO
00'eKTa 4aCTKOBO MOJIAPU30BAHOI XBHJII MOXKHA MOAATH Yy BUTIIAMAl CTYNEHS MOJspu3amii M i
3aIMcaTH TaKUM YHHOM:

(82, +8%, +52, )" {[S2O[PF O+ P ()] + S (0[P () -P ()] +

20mp 3omp 4omp
m= =

S S, P () + P (6) |+

+S,,()2/ P ()P (1) COS D, (1) + S, (1)2,[ P (1) P (1) Sin D, (t)T2 S, [P )+ P ]+

S, P (0)- P (1) |+

S, O] P (1)~ P (0)]+ S (02 P (0 P2 (1) cos b, (1) + S, (02,[P ()P (1) sin b, (t)T/Z .
S, (1) [24 [P ()P (1) cos b, (t)} N
[SaO[ PO+ PO ]+ . [P0~ P 0]+ 5.0 [ 2P OPF O cos 0, 0]+

+5,(0| /P (OP Osine, ()|
18, (1)2P™ ()P (1) sin (t)T }Uz

(5)

3aranoM BiAOUTY BIJ CKJIQAHOrO OO'€KTAa YAaCTKOBO MOJSPHU30BaHY €JIEKTPOMArHITHY
XBHJTIO MOKHA PO3KJIACTH HA JIBI HE3aJIeXKHI KOMIOHEHTH: MOBHICTIO TOJSIPU30BaHY 110x.6i0(t) Ta
HenoysApu30Bany  lyenorsio(t). OmHak croiBBimHOMmICHHS (5) HE M03BOJISIE BUPINIMTH 3aBIaHHS
NOJIIpU3aLIHHOT CeNeKIil JyHa-CUTHally HaBiraimiiiHoro o0'ekrta. Jlnsi BUpilIeHHS wi€l 3agadi
MOBHICTIO HETOJSIPU30BaHA KOMITOHEHTA JIyHa-CUTHAIy CKJIQJHOTO 00'€KTa YacTKOBO
MOJIIPU30BAHOI XBMJII TPEJCTABISAETbCA y BUIVIAAI CYMHM JABOX HE3aJIEKHHUX MPOTUIEKHO

S, ++/S;+S2+S; i S,—+/S;+S82+S;
2 2
BianoBigHo. I[Tpuyomy momspusariisi motoky [I7:1(t) Oyme 30iraTecs 3 MOJSPU3AIIEID MOTOKY
IT01.6i0(t), a momnsipu3sartisi motoky I>(t) Oyne oproroHanbHa moJsipusaiii MOTOKY [noneio(t). Y
pe3ynbTaTi 4acTKOBO MOJSPU30BAHMN JyHA-CHUTHAJ CKJIAQJHOTO 00'€KTa, L0 CIOCTEPIraeThes
CPIIK Ha muisxy cygHa, IpeAcTaBiIeHui nonspusaniitiumu napamerpamu Crokea S, S,,S,, S, €

noJisipu3oBaHux MoTokKiB [71(t) 1 [72(t) 3 iIHTEHCHBHICTIO

CyMOIO JIBOX HE3QJICKHUX TMOBHICTIO TMOJSIPU3OBAHUX TOTOKIB [11non(t) 1 IDnos(t) 3
IHTEHCUBHOCTSIMHU:
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2 2 2 2 2 2
I (t)281+«/82+83+84 .7 (t):sl \Ss +S2+S; ©)
1non ’ 2non '
2 2
Toni HOpMOBaHiI IHTEHCUBHOCTI TOBHICTIO TOJIIPU30BAHUX TOTOKIB [1140: (1) 1 112 nos (1) B
YaCTKOBO MOJIAPU30BAHOMY JIyHa-CUTHAJY CKJIQJIHOTO 00'€KTa € CTyNeHeM Mossgpu3auii mi i mz ,

3aIrMcani y BUTIISAI:
mlzsl+‘/SZZ+S§+Sj _ S, —\S;+87+5; @)

28 ’ e = 28 ’

1 1
e Si TpencTaBisie CyMapHy IHTEHCUBHICTh JIyHAa-CUTHAIy YacTKOBO MOJISPU30BAHOI XBHUIL
CKJIaJIHOTO 00'€KTa.

[MpakTryHa peanizamis NOIPU3AIHOI CeTEKI] HaBIraiiHOTo 00'€KTa, 10 3HAXOAUTHCS
B 30HI HEOE3MEYHOro MJs CYAHOBOMAIHHS aTMOC(epHOro yTBOPEHHs (37MBH) 3I1HCHIOETHCS
[IUITXOM BUKOPHCTaHHS HOPMOBAHOI IHTEHCUBHOCTI JIBOX IMOJISIPU30BAHUX ITOTOKIB 31 CTYIICHSIMH
nonpuzauii m1 i me. [Ipy oMy IPOBOAUTHCA MOCIIOBHE ONMPOMIHEHHS CKIAIHOTO 00'€KTa
€JIEKTPOMArHITHUMH XBHJISIMH YOTHPHOX MOJIPU3AIIii (TphOMa JIIHIHHIMH Ta OJIHIEIO0 KPYTOBOIO)
3 BUMIPIOBaHHSAMHU MOJsIpU3aliifHux napamerpiB CTokca JyHa-CHUTHaly Ha BUXOl JIHINHOTO
JIBOKAHAIBHOTO MpHKiMava JUIsl KOXKHOI moJsipu3anii BunpomineHoi xBuii antenoro CPIIK. 3a
BUMIpsSHUMHU Tapamerpamu CTOKca JyHa-CUTHANy CKJIAJHOTO 00'€KTa BU3HAYAIOTHCS CTYIEHS
MOJIIpU3allii KOXKHOTO 3 JIBOX 00'€KTiB, m1 BIAIOBIAAa€ HaBirariiHomy 00'€kTy (mHo), a m2 —
aTMoc(hepHOMY YTBOPEHHIO (m1AY).

Anroput™M MeTONy MOJApU3aLIiHOT celeKlii HaBiramiifHoro o0'ekTa peami3yeTbcs B
HACTYMHIN TOCIIIIOBHOCTI:

- TIOCIIZIOBHO OIPOMIHIOETBCSA CKJIaJHUM 00'€KT €JIeKTPOMAarHiTHOI XBUJICHO JIIHIHHOI
BEPTUKAIbHOI MNOJSpH3alii, JIHIHHOI TOPU30HTAIBHOI MOJspU3alii, JiHIMHOI mojspusamii 3
HaXUJIOM eJIeKTPUYHOT0 BEKTOPY 45° Ta KpyroBoi MOJSIpU3allil;

- BcenossipuzoBanoto anTeHoto CPIIK mpuiimaerbest myHa-cursan ckjiagHoro oO'ekTa 1 Ha
BUXOJ JIIHIHHOTO MpHiiMada BHUMIPIOIOTBCS eHepreTuyHi mapamerpu CTokca uis KOXKHOI
MOJIsIpU3aIlii XBUJI, 1110 OMIPOMIHIOE CKJIaJHUMA 00'€KT;

- 3a BuUMipgHUMH napamerpamMu CTOKca OOYHMCIIOIOTHCS CTYHEHs MOJSpU3alii KOXKHOTO 3
00'eKTIB 32 3HAYEHHSIM SKUX IPOBOAUTHCS CEJIEKIlisl HaBirauiiHoro ob'ekra Ta aTMoc(epHOro
YTBOPEHHS 32 TAKUMHU (HOPMYIIaMu:

- JUIs1 TiHIHHOT BepTUKaIBHOT monsipusanii (J1BI1):

2 2 2 2 2 2
_ SlﬂBH + \/SZJYBH + S3j7B17 + S4J7BH . m _ SlﬂBH _\/SZJTBH + S3JIBH + S4HBH . (8)
Ho 2S oA 25 '
1JIBIT 1JIBIT

m

- 1S iHIHHOT TOpu3oHTaNBHOT nossipu3sanii (JI1171):

2 2 2 2 2 2
_ SlﬂFH +\/SZJ7FH + S3J7177 + S4J]FH . m _ SlJYFH _\/SZJIFH + SBJ]FH + S4]7F17 . (9)
Ho 2S oA 25 '
1JITTT 1JITTT

- IS THIHHOT mOoJIsipHU3alii 3 HaXUIOM eIeKTPUYHOTo BeKTopy 45° (JI1145°):

m
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_sm450+\/52 +S2 482 _slmf,—\/s2 +S2 482

2JII145° 3JII145° 4JII145° 2J1I145° 3JII145° 4JII145°
;tm,, = : (10)

o 25 25

1117145° 111145°
- Ui Kpyrosoi nosisipu3artii (KPIT):

tm

2 2 2 2 2 2
+m _ SlKPH + \/SZKPH + SEKPH + S4I(P17 . +m _ SlKPH _\/SZKPH + SSKPH + S4KPH
—'""HO — ' — 1y

231KP17 2Sl](PH

(11)

B oneparuBHiii muaBaibHIN MPAKTHUIll B 3aJIC)KHOCTI BiJl IHTCHCUBHOCTI BUTIQHHX OTIAliB,
B SIKUX 3HAXOJUTHCS HaBIraliiHUN 00'€KT, /I BUPIIICHHS 3aBJIaHHS MOJSPU3AIINHOT CEJIeKITi
HaBiraniiHOro 00'€KTa MOYKHA BUKOPHUCTOBYBATH CTYIEHS MOJISIPHU3ALIIL 71O 1 mAy IS OyIb-SIKOi
3 YOTUPHOX MOJISPHU3alliid €JIEKTPOMArHiTHOI XBUJIi, sSIKa OMPOMIHIOE CKIAAHUN 00'eKT, a00 mpu
BEJIMKi IHTEHCUBHOCTI OMaJiB JUIsl BCIX YOTHPHOX MOJISPU3ALIN €JIEKTPOMArHiTHOT XBHJI, IO
OIIPOMIHIOE CKJIAAHUIN 00'eKT. PO3riIsiHyTa MOXKIIMBICTh BUKOPUCTAHHS KPUTEPiiB ONTUMAIIBHOCTI
MOJISIPU3ALIMHUX TapaMeTpiB, SKUMH € CTYNEeHS NOJsApu3alii JIyHa-CUTHAIIB YaCTKOBO
MOJIIPU30BAHUX €JIEKTPOMArHiTHUX XBUJIb YOTUPHOX HOJSPU3aLIii, 103BOJISE BUPIIIUTH 3aBIAHHS
MOJISIPU3ALIHHOT CeNeKIil HaBirauiiHOro o00'€KTa, IO 3HAXOJUTHCS B 30HI OMAIiB Pi3HOI
IHTEHCUBHOCTI Ha IIJISXY CYIHA.

BucHoBku.

1 Tlomani pe3yapTaTH CBigYaTh MPO MOXJIMBICTH MIABUIICHHA €(QEKTUBHOCTI
(YHKIIIOHYBaHHS CYJAHOBHUX TOJISIPU3AIIAHUX PaTI0JIOKAIIHHUX KOMIUIEKCIB 3 BUKOPUCTAHHSIM
BIIMIHHOCTI CTyMNeHs NOJspu3alii JyHa-CUTHAJIB HaBiralmifHoro o0'ekTa Ta aTMOC(epHOro
YTBOPEHHS, MpH iX MOCIIOBHOMY OIPOMIHEHHI €JIEKTPOMArHITHUMH XBWISIMM TI€BHUX
NOJIsIpU3aLii.

2 3a OTpUMaHUM JITOPUTMOM TOJIIpU3AIliiHA CEJIEKITisl MOXKE 3/IICHIOBATUCA Ha Oyab-sKiil
3 YOTUPbOX MOJSApU3ALIN XBUIII, IO BUIPOMIHIOETHCS, a00 Ha BCIX YOTHPHOX MOJSAPU3ALIAX,
3aJIe)KHO B1J] IHTEHCUBHOCTI MPOIIECY B aTMOC(HEPHOMY YTBOPEHHI.

3 Ilogana MeToAMKa NOJSPU3ALIIHOT CeNeKIiT HaBiralifHuX 00'€KTIiB, 3 BUKOPUCTAHHSM SIK
iHGOpMaTUBHUN  paJloJOKallliHUMI TmapaMeTp CTyHeHs MoJisipu3alii, peami3yeTbes 3a
CreLiaIbHOIO MPOTPAMOI0 CYTHOBOTO PaioioKalifHOTO NOJSPU3aLiiHOTO KOMITJIEKCY.
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Introduction. The marine diesel engines reliable operation could be provided by engine
periodical control and monitoring. Important task is to control toxic emissions level at ship
conditions, adjusting the engine in order to get minimal value of nitrogen oxides (NOXx) emissions
in compliance with IMO regulations [1-3]. The identifying of malfunction type using only
indicator diagrams for analysis could be a complicated task. At ship operation conditions providing
of such additional measurements are generally forbidden as it could cause fire hazard from possible
fuel leakages, according to IMO and classifying societies regulations [4]. Magnetic vibration
sensor could be easily mounted on desired place and provides fast measurements, so pseudo
stationary conditions of the engine operation are obtained.

Application of the vibration sensor with the magnetic basement helps to determine
injector needle lifting and landing timing, moments of fuel delivery by fuel injection pump,
circulation of the heated heavy fuel oil opening and closing, gas distribution valves opening and
closing timing. Is also could be a promising solution for a cylinder lubrication oil injectors
diagnostic.

The aim of the paper is to present the concept of nondestructive diagnostics of cylinder
lubrication for the marine diesel engines, based on vibroacoustic sensors application, in-cylinder
pressure diagrams analysis and mathematical simulation of engine operating cycle.

The purpose of the cylinder lubrication according to MAN Diesel [ 5, 6] could be listed as
following:
reduction of the friction between piston rings and cylinder walls;
neutralizing of the acid properties of the fuel oil;
sealing the piston rings, removing gaps between rings and cylinder walls;
cleaning the cylinder surface from deposits;
heat transfer prom piston into the cylinder walls and further into the cooling liquid.

WinGD and MAN as leading engine manufacturers see the friction reduction and acid
corrosion avoiding as the priorities. To solve mentioned tasks the lubricating oil must be injected
with proper pressure and timing by the lubricating oil injectors.

Current cylinder lubricating systems with electronic control generally operate at oil
injection pressure up to 40 bars at the very short period of time, when the piston goes up on the
compression stroke. The oil is injected just at the moment of the piston passing the positioning of
oil injectors arranged in a circle in the cylinder liner. The injection starts when the first
compression ring reach the level of oil injector nozzles and stops just at the time of last
compression ring passing by [6]. As the oil injection period is very short (less than 10 °CA) and
considering high piston speed at this moment (14-20 m/s) the importance of precise timing
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becomes obvious, which causes strict demand to the control system.

The above mentioned explains why the mechanical cylinder lubrication system is
ineffective for the engines of S-MC(ME) and moreover G-ME series by MAN manufacturer: even
slight wear of the components of mechanical lubricating system could cause the shifting of the oil
injection timing, so the oil missing the piston rings pack and comes into undesirable region. Wrong
timing could cause the early oil injection above the piston, which could result in oil burning and
deposits formation upon the piston surface. Otherwise, late oil injection timing would mean just
wasting the oil, which would come into under piston space and could cause fire hazard in the
engine intake plenum. In both cases the solid friction mode could occur, leading to the dramatic
rising of cylinder wear rate.

The Alpha Lubricator cylinder lubrication system for MAN ME and MC series engines
includes an array of oil injectors arranged uniformly at the same height around the cylinder liner.
It contains six injectors per cylinder if the cylinder bore is 50 and 60 cm, eight injectors for 65, 70
and 80 cm cylinder bore and ten injectors for 90 and 98 cm [23]. Another words, the typical 6-
cylinder engine could have from 36 to 60 oil injectors and for the MAN 14K98ME-C engine their
number is 140.
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Fig. 1. The vibration diagram of the cylinder lubrication injector is combined with the
P(deg) diagram

Considering the application of the ball-type non-return valve in the oil injectors as it is
shown in Fig. 1, the probability of several injectors malfunction per one engine could be predicted
as relatively high. An example of oil injection equipment installation is shown in Fig. 2.

The ball non-return valves malfunctions caused by longtime cyclic operation could result
in the loose closing, so the high-pressure gases from the cylinder on the power stroke could come
into the oil high-pressure pipe, and the next oil injection pattern could be distorted. The part of the
power stroke, when the gases could come into oil injection pipe is shown in Fig. 1 as dashed region.
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Visual control of the injector operation according to the regular procedure is possible only
at technical maintenance through the transfer ports. At the testing mode the inspector should
confirm oil delivery by every oil injector. The visual control requires the experienced mechanical
engineer, is inconvenient and could result in mistakes. Moreover it could be performed only at
stopped engine and the conditions of oil injectors operation at test mode are far away from their
operation under engine running

The oil injection control sensors, feed-back sensor and level sensor shown in Fig. 8, could
fail to detect the exhaust gases in the oil high-pressure pipe. The vibration sensor signal from the
oil injector could be very promising solution in this case. The basic technic is actually similar to
described above for fuel injectors diagnostics. Such type of control could be performed
periodically at engine operation and help to detect early malfunction of the oil injector avoiding
cylinder wearing and engine damage.
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Fig. 2. ME engines cylinder lubricator system [23]

Alternative approach to the cylinder lubrication problem is presented by Hans Jensen
Lubricators [7]. The lubricating oil is injected into the engine’s scavenging air swirl at the
beginning of the piston compression stroke, whereby the lube oil is diffused and an optimum
coverage of the cylinder wall is obtained, where the need for lubrication is largest. The oil injection
valves are designed similar to the fuel injectors and have electronical control. The manufacturer
recommends that injection valves should be checked at appropriate intervals, e.g. when renovating
a cylinder, or after 12,000-15,000 operation hours. The oil spray shape, the closing pressure and
the quantity of leak oil are recommended to be checked about every two years. The valves control
interval at 12,000 - 15,000 hours embraces long period of operation. In our opinion, periodic
vibroacoustic examination of the injection valves will be very useful for this system in-between
stated control interval.

Conclusions. The in-cylinder pressure diagrams recorded synchronously with the vibration
sensor signals from fuel injection equipment and valve train mechanism provide valuable
diagnostics information as the practical experience shows. Vibration sensor with the magnet
basement allows estimation of: injector needle lift and landing timing; heated heavy fuel oil
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circulation timing; fuel injection fuel delivery timing; exhaust valves opening and closing timing;
cylinder lubricating oil injection timing.
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Introduction. The research of the problem of effective methods of preventing ship
collisions has become of primary importance in connection with the increase in tonnage, overall
dimensions, speed and number of ships involved in sea transportation of goods. An important
factor is the emergence of automated systems with automatic control modules, as well as
experimental autonomous vessels and systems whose actions have a clear algorithm and a specific
goal. The use of such control systems makes it possible to reduce uncertainty in the interaction of
vessels, as the influence of the human factor on control processes is minimized. Many works are
dedicated to the automation of separation processes using modern on-board computers. As a rule,
these methods are related to the construction of optimal divergence algorithms that ensure the
optimization of a given control quality function. The existing methods of safe divergence are based
on absolute safety criteria [1-2]. However, ship collisions do occur, and an "absolutely" safe
trajectory contains the probability of collision. Taking this into account, it is more rational to build
divergence trajectories that ensure a given collision probability. The main advantage of this
approach is taking into account the distribution of risks near the targets and the possibility of
optimizing the divergence processes for a given risk. This section deals with the issue of optimal
separation of ships in the field of risks, namely optimal course separation in the "nearby zone",
where there is an immediate threat of collision and where, with the correct routing, the ship should
not go. Maneuvering the course is justified, since the change in speed takes longer and is not
always possible (a transition to maneuvering mode is required). The developed methods and the
algorithmic and software based on them allow minimizing the trajectory of divergence, provided
that the given risk of collision is not exceeded [3-6].

The relevance of research. The main tool that is used on modern ships to perform
separation operations is the ZARP. ZARP greatly facilitates the work of the shipmaster, as it frees
him from many manual operations, and the built-in function "Playing the maneuver" allows you
to use a convenient graphical interface. At the same time, ARPA remains an automated system
and all decisions on ship management are made by the shipmaster, which takes time and does not
exclude errors. The ARPA function "Playing the maneuver", as with manual radar laying, does not
allow you to diverge from maneuvering targets, since the task is solved once, before the divergence
maneuver begins. Therefore, the development and use of optimal automatic divergence modules
in automated systems is an urgent scientific and technical task [7-10].

Problem formulation. To select divergence trajectories S(x), risk functions C(x), find

the minimum divergence trajectory L(X), at which the specified risk would not be exceeded c”
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BEI
p(x) = {C (XJ
L(x) = min j o(X)dx 1)
L
c(x)<c”

Research results. The task (1) is a vector task of optimal control of a distributed system.
For all its theoretical complexity, it has a simple solution - you need to move along the line of
equal risk of the target, then the distance traveled during the maneuver will be minimal at a given
risk, and the risk will not exceed the given one. Indeed, when one's own ship moves in the direction
of the center of the target's given risk ellipse, the risk of collision increases, and when moving in
the opposite direction, away from the center of the ellipse, the risk decreases but the maneuver
path increases, since the length of the element of the ellipse arc increases when moving away from
the center. Therefore, it is the "sliding™ along the trajectory of the given target risk that determines
the optimal safe spread. The algorithm of "sliding” along the line of equal risk is simple and
unambiguous, and the solution of such optimization problems can be carried out in the on-board
controller of the automated ship motion control system. The main advantage of solving the
problem of optimal divergence in the field of risks is the consideration of previously undetermined
factors when planning divergence, which allows to significantly increase the reliability of
divergence operations and significantly reduce the number of collisions. In fig. 1 shows the actual

ship O, in the moments of time
Oy (t—2At), Oq(t—At), Oy (1), Oy (t + At), Oy (t + 2At),.., Oy (t +5At), the coordinate system
associated with the vessel O;X;Yy, the target (vessel) at the initial moment of departure O, (t) and
the final moment of divergence O, (t +5At), coordinate system associated with the target vessel
O,X5Yo and  equal-risk ellipses of the target wvessel at time points
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Figure 1 - Optimal divergence in the field of risks
Own ship O, and the target (vessel) O, moving in opposite directions and there is a danger of

collision. To avoid a collision, the own ship, starting from the position Oy (t—At), moves along

the circulation curve to the position O, (t) on the ellipse of the given risk of the target vessel O (t)

and continues to move along the given target risk ellipse, which moves with the target. To organize
the movement along the ellipse of the given risk, it is necessary to constantly determine the lateral
and angular deviation from the ellipse of the given risk and take it into account in the law of
steering the vessel. Angular deviation AK is defined as the angle of deviation of the longitudinal

axis O X1 the own ship from grad C(x), which sets the direction of movement along the equal
risk ellipse of the target in the current position X . To determine this direction, let's write down the
equation of the ellipse of the given target risk in the coordinate system of the own ship Oy X1Yy

(x—x)° _ Hy®=X)Y-¥0) (y-yp)*

(0R)? (ox0y R)2 (oy R)2

R2 - 41— I’Xy)ﬂ'O'XO'yC

Cm
(2)
We find the components from system (2) gradC(x) .
— r - r
grad,C() = 25 X) Ty grag o= 2V Ye) D 3)

(R)?  (o,0,R) (o,R)?  (0,0,R)’

Then, the components of the gradient groad C(x) are found by rotating the vector gradC(x) na

T . 0 1
— 3 using the operator :
2 -1 0

: 0 1 rad , C(x
grad C(x):( 1 0JgradC(x),AK = arctg u 4)

grad, C(x)

Experiments. The workability and effectiveness of the developed method of optimal
divergence along the ellipse of the given risk of the target, algorithmic and software security was
tested in a closed loop with mathematical models of ships on a simulation bench created by the
authors on the basis of the Navi Trainer 5000 navigation simulator [11-12].

100 7 epydHs 2022 poky



IIpo6aemu cmasozo po3sumky mopcwvkoi 2anysi (PSDMI-2022)

In fig. 2 shows the simulation results, where position 1 is the trajectory of the own vessel entering
the target risk ellipse and the exit trajectory from the target risk ellipse, position 2 is the "sliding”
trajectory, position 3 is the successive positions of the target risk ellipse at fixed time intervals,
which are determined by the operating cycle of the on-board computer, position 4 — the target’s
speed vector, position 5 — the trajectory of the optimal divergence, constructed as a sequence of
positions of the center of rotation of the own ship on the ellipse of the given risk of the target at
different moments of time, position 6 — the ship domain of the own ship.
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Conclusions. The task of optimal separation of vessels in the field of risks, taking into
account the interests of all participants in the operation, is considered. It is shown that taking into
account the interests of all participants in the operation is reduced to the organization of such
movement of the vessel and goals, in which their ellipses of given risks do not intersect. The
method of optimal divergence in the field of risks has been developed, which, in comparison with
the existing ones, takes into account the given risk of collision, which allows to scientifically
substantiate the size of the zone of safe divergence, taking into account the root mean square values
of the most significant uncertainties. The workability and efficiency of the developed methods,
algorithmic and software are tested on the simulation bench.
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BUKOPUCTAHHA BTOPUHHUX EHEPT'OPECYPCIB I OTPUMAHHSA
X0J04Y HA ®JIOTI. CIIOKHUBAYI XOJI04Y HA CYJHAX

Hanazin O.M.
Iynaiicokuil incmumym HayioHanbHo2o yHigepcumemy « O0ecbka MOPCbKA aKaoemisy,
Ykpaina

Beryn. [IIBuakuii po3BUTOK 32 OCTaHHI POKH XOJOJWIBHOI TEXHIKH CIIPUSB LIMPOKOMY ii
BIIPOBA/KEHHIO HAa BOAHOMY TpaHcropTi. OCHOBHMMH CHOXXHBAuyaMH IITYYHOTO XOJIOIY Ha
MOPCHKOMY TPAHCIIOPTHOMY (hJIOTI € CHCTEMH OXOJIOKEHHSI TPIOMIB 1 TPOBI31iHI. KaMep. Y AKUX
30epiraroTbCcs XapuoBi MPOAYKTH, IO IIBUIKO TCYIOThCS. Ha MpOMHCIOBHX CyAHAX IITYYHUH
XO0JIO POK BUKOPUCTOBYETHCS JJIsi OXOJIOKEHHS, 3aMOPOXKYBaHHsI 1 30epiraHHs. IPOAYKTY, 110
BUI00YBa€eThCs (pUOH 1 T. 1) 1 OTPUMaHHS JIHOTY.

AKTyalbHiCTh J10CHizkeHb. B nanuii yac y cyHOBIN PaKTULI JJ11 OTPUMAHHS XOJIOAY
3aCTOCOBYIOTHCSI KOMIIPECOPHI XOJOAMIBHI MalinHu. BUTpatn eHeprii Ha MpUBII XOJIOAMIBHUX
MAIlIMH JIOCATAI0Th 25 ° MOTYKHOCTI TOJIOBHHX JIBUTYHIB Ha pedprkeparopHux cyaHax i 20% ma
pHOAIbChKUX Cy/laX 3 HU3bKOTEMIIEPATYPHUM PEKUMOM TPIOMIB.

BigmosigHo 10 MixkaapoaHoi kouBeHI(ii MLC cuctemamu KOM()OPTHOTO KOHTUIIFOBAHHS
MOBUHHI obOnaaHatucsa Bcl cynHa kareropii I Ta I, mo mmaBaroTh y MiBIEHHUX palioHaX.
Excryartamiss B Tpomikax CyAeH, HE OOJIaJHAHUX CHCTEMaMH KOHAWMIIIOHYBAaHHS IOBITPS,
3a0opoHseTbea. KonauiitoBanHs MOBITPs MependavaeTbesi TAKOXK CaHITAPHUMU MpaBUIIAMM JJIs
PIYKOBHX CYJIEH, 110 MJIaBAIOTh y MIBJIEHHUX palioHax.

3aBIaHHsIM KOM(OPTHOTO KOHAMLIIOBAHHS TOBITPS Ha CyJHAaX; € CTBOPEHHsS MEBHUX
METEOpOJIOTIYHUX YMOB y MPHUMIIIEHHAX Ta 3a0e3NeyeHHs] HEOOX1JHOro XIMIYHOIO CKJiaay Ta
YUCTOTH HOBITPSL.

Jl1sl cTBOpEHHS MEBHOTO 3aJaHOT0 MIKPOKJIIMAaTy B CYAHOBUX HPUMILIEHHSAX Yy JITHIN
nepioa HeoOXiJHEe MITyYHE OXOJIOPKEHHS IMOBITPsS 3a JOMOMOTOK XOJOAMIBHMX MAIlUH. SKi
CIOKUBAIOTh Bij 6 10 12% MOTYXHOCTI Cy/THOBOI €JleKTpocTaHIli. SIK MoKa3ye aHali3 ICHYIOUNX
CYAHOBHUX CHUCTEM KOHJIMIIFOBAaHHS MOBITPs. BUTPATa XOJIONY HA OAHY 0CO0Y CTAHOBUTD:
Tabmuis 1 — ButpaTa X0510/1y Ha OJJHY 0C00Y

Cucremn kJx/ron
I{eHTpanpHi 0JJHOKAHAJIbHI HU3bKOIIBUKICHI 6300-10500
I{eHTpampHO-MiCIIEBI OJTHOKAHATbHI BUCOKOIIBUAKICHI 8500- 13500
IleHTpanpHi ABOKaHAIBHI BUCOKOIIBUIKICHI 7000-12500

IMocranoBka 3amauvi. ITopsa i3 cucreMamMu KOHIUIIIIOBAHHS Ha CyIHAX MOYHMHAIOThH
3aCTOCOBYBATH CUCTEMH OXOJIOJDKCHHS HaJTYBHOTO MOBITPsl. OXOJIOKEHHS HAaITyBHOTO TIOBITPSI
3HWXKYE TEeMIIepaTypy poOOYOro HUKIY, 3MEHIIYE TEIUIOHANPYKEHICTh AeTanell 1 30u1blIye
IIJIbHE; MOBITPS 3a THX K€ THCKax HamiyBy [1]. V pasi 3acTocyBaHHS CEpPEHBOTO Ta BUCOKOTO
HAJyBY, OXOJIO/DKCHHS TMOBITpsI 3a00pTHOI BOIM, OCOONMBO B IITHIA TMepioJ HaBiraiii,
BUSBIIETHCS HeocTaTHIM. 3a ganuMu ¢ipmu bpayH-bBoBepu, oxonoxeHHs MOBITpsS BOJOKO €
BUIIPABJIAHHUM JIMIIE B TOMY BUIAJIKY, KOJIU PI3HUL MIXK TeMIIepaTypaMH HaJlyBHOTO MOBITPs Ta
3abopTHOi Bosu moHa 38°C.

VY 3B'A3Ky 3 IUM psif Au3eneOyniBHUX (GipM [T0YaB 3aCTOCOBYBATH 3HUKECHHS TEMIIEpaTypu
HaJIZTyBOYHOTO TMOBITPs Yepe3 MTydHe oxonokeHHs. Tak, y neurynax ¢ipmu Kynep-beccemep
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Hopnbepr BukopucTano TypOoieTaniepHe OXOJIOIKEHHs, a B 1BUryHax (ipmu Tepmomekanika
OXOJIOJKEHHSI HAJTyBHOTO TOBITPsI B1IOYBAETHCSA 3a JOMOMOTOI0 BOJOAMIa4HOi aOCOpOIIHHOI
YCT@HOBKH, IO TPAIIOE€ HA BUITYCKHUX Ta3ax.

Kommaniero Bypmeiictep Baith Oyna po3poOiieHa TEIIOBUKOPUCTOBYBAJIbHA YCTaHOBKA
TypOiHa-KOMIIpEcop, 10 Mpaioe Ha GPeoHi, s 0X0JIoKeHHs noBiTps [2]. Lum xe 3aBogom
OyJI0 NpOBEJEHO BUIPOOYBaHHs JBUTYHIB , B SIKOMY OXOJOJKE€HHS HAaJJIyBHOI'O IOBITpsS
3IACHIOBAJIOCS 32 JOIIOMOTOI0 KOMIIPECOPHOi ()PEOHOBOT XOJIOJMILHOI MAIIMHH.

KorxeH 13 nepepaxoBaHMX CIIOCO01B 0XOJIO/KEHHS Ha/ITyBHOT'O IIOBITPsI Ma€ CBOI IlepeBaru
Ta HEJIOJIIKK 1 HOTpeOye pi3HUX BUTPAT eHeprii. st oTpuMaHHs npicHOT BOJH B CYTHOBUX yMOBaxX
IIMPOKO BHKOPHCTOBYIOTHCS BMIIApPHI OIPICHIOBAJIbHI YCTAHOBKH, IO IPALIOIOTh Ha TEIUIi
BUITYCKHUX Ta3iB a00 BOJH, IO OXOJIOJUKYE JBUTYHA. Y TOH e Yac ONMPICHEHHS MOPCHKOI BOIU
MOKe OyTH BHKOHAaHE 3a JJOIOMOI'OK XOJOJMJIBHUX YCTaHOBOK IIJISIXOM BUMOpOXKyBaHHS. Jlo
nepeBar boro METOAY BiTHOCSATHCS Majla BUTpaTa €HEeprii Ta BIACYTHICTh MPOOIEMH BHIAICHHS
Hakwumy [3].

[Ipu mepeBe3eHHI Ha TaHKepax HAPTONPOAYKTIB Yy JITHIH mepion BimOyBaeThes
BUTIAPOBYBAaHHS JIETKUX (pakmidi Ha(TH BHACIIJOK IHTEHCHBHOTO COHSYHOTO ONPOMIHEHHS
najryOu Ta HaABOAHMX OOpTIB. 3acTOCYBaHHS CBITIIMX TOHIB mpu (apOyBaHHI cynHa Ta
OXOJIO/DKEHHS NTaTyOu 3a00PTHOIO BOZIOIO CIIPHSIE JIUIIIE 3MEHIICHHIO BTPATH HAPTOIPOIYKTIB Bif
BunapoByBaHHs. Lli BTpatu B 3aIeXKHOCTI Bl pallOHY IUIaBaHHs CyJHa Ta TPUBAIOCTI peicy
MOXyTh nocsaratd 1%. HopmaTuBHMII MOKa3HWUK BTpaT 3a paxXyHOK BHUIIAPOBYBAHHSA TIPU
TPaHCIOPTYBaHH1 OCH3UHY Ta CUPOi HAPTU HA MOPCHKUX Ta PIYKOBUX CYIHAX Ta BECHSHO-TITHIM
nepion craHoButh 0,87%, B ociHHbO-3uMoOBHM mepion 0.42%. Jlns 3HMKEHHS 1€l BTpatu
HEOOXIJHO MOoJaNblle 3MEHIIEHHS TEMJIONPUTOK y BaHTaXHI TpioMu. OcTaHHE Moxe OyTH
JOCSTHYTO 33 PaxyHOK OXOJIO/DKEHHS IPOCTOPY MK mNany0oro Ta HapTOmpoaykToM. Taky
CHCTEMY OXOJIOKEHHsI HAQTOMPOIYKTY Ha TUKEpax MOXKHA BUIPABAATH 332 HAIBHOCTI Ha Cy/Aax
JETEBUX JHKEPET XOJIOTY.

3 KOXXHUM pOKOM MOPCHKHHA (DJIOT MOMOBHIOETHCS CIELIATbHUMHU CyJIHaMH, IO
MepeBO3sTh: CKparyieHl rasu. Jlias MATpUMKM 33JaHUX TeMIlepaTyp rasy Ta 3/1HCHEHHS
KOHJIeHcallii ra3y npu Horo BUNapoBYBaHHI ra30BO3U 00JaIHYIOTHCS BETUKUMH XOJIOAUIBHUMHI
MalmuHaMH. Y pa3i BUKOPUCTAHHS Ha JAM3EIBHHUX CyJHAX CKPAIICHOTO Ta3y SK MaJhBO TaKOX
HEOOXi1JHE 3aCTOCYBaHHS XOJIOAMIBHUX YCTAHOBOK, IPU3HAYEHUX JUIs 30epiraHHsl.

BuCHOBOK. Y Mipy MOJaJIBIIOTO BJIOCKOHAJICHHS CY/ICH Ta iX €HEPreTHYHHX YCTaHOBOK
3aCTOCYBaHHS IITYYHOTO XOJOJY Ha HUX JJS 3a3HaYeHUX Iined Oyne posmmproBatucs. Tomy
BiJIIIIYKaHHS NUISAXiB BUKOPUCTAHHS BTOPUHHHUX CHEPTrOpPECYpCiB Ha CymHAX JUIS MOKPUTTS IHX
BUTPAT € BEJIMKHUM 1 CEpHO3HUM 3aBJJaHHSM.
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ROBOTS IN THE TECHNOLOGICAL SYSTEM OF MARITIME EDUCATION
FOR THE WATER TRANSPORT INDUSTRY

Herashchenko A.L.
Danube Institute of the National University
Odesa Maritime Academy, Ukraine

We live in a world of modern technology. They have already penetrated almost into the all
spheres of human lifebeing. This greatly facilitated our deals and made them more mobile and
autonomous. High technologies have also reached the education system at different levels of
knowledge, opening up a new niche for distance learning for many peoples. Nowadays, almost
anybody has the opportunity to get a diploma of vocational education, regardless of their location
or abilities. People even from the most remote cities and villages have the opportunity to learn any
profession or update any skill, simply using the Internet educational system.

1. Robots in Educational Institutions

There are already rumors that in the future traditional teachers will be replaced by robot-
teachers. The profession of lecture will be disappeared due to uselessness. Is it possible to replace
natural intelligence with artificial intelligence? Please, consider all the pros and cons of the above
course of events!

Modern people spend more and more time on their gadgets. But the teacher, unlike the
electronic carrier of useful information, has a certain approach to each student and its personal
possibilities, which cannot be said about the perspectives of the “robot teacher”. There are people
who need to say a kind word once again in order to cheer them up and stimulate students for their
own study. But the teacher is torn between dozens of other students and sometimes it misses
something very important. Therefore, information technology will not replace the real teacher, but
rather help it to understand the shortcomings of its own readiness to give professional knowledges,
as well as the level of knowledge of its students. But the electronic program is able to quickly
determine what exactly was the flaw and really help the student makes a simply deal with it, taking
into account own personal characteristics.

Robotic systems do not have the ability to think creatively. Creative interaction between a
student and a teacher cannot be replaced by any automated system. Creativity, artistry and curiosity
are subject only to the human mind. Therefore, in this regard, artificial intelligence loses to natural.

Such a profession as a teacher will not completely disappear also, because the teacher is not
only a mentor to the student, but sometimes a friend and adviser, as well as a reliable support in
solving the everyday problems of their life. But even with a partial transition to an electronic
learning system, many teachers will be allowed to retire with a calm heart. The end saying about
the modern information technology has every chance of becoming a full-fledged replacement for
our usual teaching professions.

2. Benefits of Robot Teachers

Already quite a lot of teacher responsibilities have been transferred to robotic systems. Take
at least the search for information to prepare for the lesson. Now the teacher does it 70% through
the Internet. Consequently, part of the professional load has already fallen on work of search
engine robots. Teachers almost never use paper media, but use Internet resources both for
theoretical training and as visual aids. This is also the case with checking test papers, these are in
99% of cases. It’s not done by a teacher-person, it’s provided by the robotic computer system. It
even notices the mistakes very well!

When checking work by a person, an error may occur due to ordinary psychophysiological
factors, such as fatigue, malaise, etc. And with the help of the robot-technology, this process is
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automated. That is, we already see quite a lot of advantages that the so-called robot teachers bring
to us. Robotics will also be able to eradicate such a problem in educational institutions as personal
dislike for the student. The robot teacher will give the grade of assessment that the student fully
deserves.

Software and hardware learning systems contain much more information than one person can
have. They do not tend to feel tired, which is very important. Another misconception of opponents
of automated education is that artificial intelligence does not express the emotions that teachers
has for stimulate the student to new knowledge.

The problem is different, if the student is not interested in and does not need to study, then no
teacher will be able to instill in them, the love for it. Either there is interest in learning, or there is
not. And the Internet educational system is a smart invention, it can attract the attention of students
and with its help new information is learned to satisfy their personal interests. Various video and
audio formats, presentations, software and simulator systems, etc. are used here.

In general, the most important advantage of robot-teachers is that the student does not tied to
any place and time. It can study at any convenient time, devoting exactly as much time to study as
it has. Now, in the standard system of education, applicants for knowledge have a strict schedule,
which takes a lot of their time and effort. Therefore, they simply do not have the physiological
resources to implement other ideas of their everyday life. For any state, the option of mastering
and introducing robotics into the system of vocational education is beneficial in that:

1. Saves huge money for teacher salaries. After all, every educational institution there are
dozens or even hundreds of teachers who are entitled to mandatory payments.

2. But learning with online institutions or by Internet platforms is not suitable for everyone.

3. Only those who are disciplined enough and know how to correctly distribute their day-time
can safely take on this option.

4. This option is not suitable only for people who are not organized and lazy. That is, those
who need a constant incentive in the form of a schedule for attending classes and mandatory
pressure from teachers of an educational institution.

Each of these systems, both traditional (full educational-time) and modern robotic (preferable
educational-time), has its own advantages and disadvantages. All depend solely on the
psychological characteristics of the student’s personalities. But one thing is for sure! High
technologies will sooner or later capture most of the education processes. And, the first of all, the
sphere of training the specialists for the maritime and river fleet of Ukraine will be under the
robotics” umbrella. Our experience will be demand over the world-wide.

© A.L. Herashchenko, 2022
DI NU OMA, assistant
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3ACTOCYBAHHA CUMVYJIATOPIB MAIIMHHOTI'O BIJAIJIEHHSA ITPUA
HIAroToBUI CYJHOBOI'O O®INEPA-EJIEKTPOTEXHIKA

leanoe A.A., 3asanvuiox O.I1., Cinmanenxoes A.JI.
Xepconcovka oepocasna mopcvka akademis, Yxpaina

Beryn. V 2015 poui 'enepansaoto Acambieero OOH O0yB po3po0iieHunit HOBUI M1aH i,
BIJIMOBIJTHO JI0 SIKOTO CBIT Ma€ HAOYTH TPAEKTOPIIO CTAJIOTO Ta KUTTECTIUKOTO PO3BUTKY. 3T1THO
13 HaBeneHuM mopsiikom JeHHUM «Transforming our world: the 2030 Agenda for Sustainable
Development», oxniero 3 mijei CTAaIOro PO3BUTKY € sKiCHa ocBiTa. IIOHATTS «IKiCHAa OCBiTa»
03Ha4ae ii JOCTYIHICTH I OyIb-SKO1 JIFOIMHU, HE3aJICKHO BiJ CTaTi, BIKY, MICIIS TPOKUBAHHS,
HalioHaIbHOCTI TomIO. Pa3om 3 1M HaBuaHHs npoTsiroM xutTs «Lifelong Learning» e ogxoro 3
OCHOBHHX CKJIaZIOBUX SIKICHOI OCBITH.

AKTyaJIbHICTH AocaikeHb. Came 3a0e3nedeHHs BCeOIYHOI sAKiCHOT (paxoBOi OCBITH B
yMOBaxX IMaHAeMii, a Mi3Hille BOEHHOTO CTaHy B YKpaiHi CTajo CHpaBXHIM BUKIMKOM JUIS
npoBigHUX BUKIagadiB X/ IMA.

OueBuAHO, IO AJIs YCIIITHOTO 3/1iHCHEHHs MPO(ECiitHOT MisUTbHOCTI MaOyTHIN CYTHOBHMA
€JIeKTPOMEXaHIK MPOXOAUTh MIATOTOBKY 3TiJHO 13 OCBITHBOIO MPOTPaMOI0 1 BIAMOBIIHO
HaBYAJIBHUM IIJJAHOM Ta HABYAIBHUMH IPOTpaMaMH, pO3poOJICHMMH BHITYCKOBOIO Kademporo
eKCIulyaTalii CyJHOBOIO €JIeKTpooOajHaHHs 1 3ac00iB aBTOMAaTHKU XEPCOHCBHKOI JIepikaBHOI
MOPCBHKOI aKaieMii, 3 ypaxyBaHHSIM CTaHAAPTIB Ta 0COOIUBOCTEH HE TIJIHKU HAIlIOHAIBHOT OCBITH,
asie ¥ 1 BuMor MixHapoaHoi Mopchkoi oprasizanii [1-3]. Pa3soMm 3 Tum, cTpiMke 30UIbLIEHHS
TOHHAXXHOCT1 CBITOBOTO (DJIOTY, 3aCTOCYBAaHHSI HOBITHBOTO €JEKTPOOOIaJHAHHS 1 TEXHOJIOTIH,
KOMIIJIEKCHA aBTOMAaTHU3allisl MOPCHKUX CYyJ€H, MiJABHMILIEHHS BUMOT JI0 O€3MEeKH MOpEIIaBCTBa
IPU3BENIH 3a OCTAHHE JECSTUIITTS J0 CKOPOYEHHS CYyJHOBOIO €KiMaxKy, MiJIBUIIECHHS BUMOT JI0
3HaHb, YMiHb 1 HABUYOK CYIHOBUX O(]illepiB-eIeKTPOTEXHIKIB.

IMocTranoBka 3aaauvi. Kepyrounce Bumoramu ta pexomenpanismu IMO [1, 3], a Takox
BJIACHUM BHKJIAJJAlIbKUM JIOCBIZIOM JOCIIAUTH AOLUIBHICT 3aCTOCYBaHHS XMapHUX TEXHOJIOTIH B
CUCTEMI CTYNEHEBOi MHIATOTOBKH CYIHOBOIO oOQdilepa-eIeKTPOTEXHIKA 3 ypaxyBaHHSIM I[UIel
CTaJIOTO PO3BUTKY.

PesyabraTnn pocaimkenb. Y miaroroBui cryaeHtiB X/IMA ¢dakynbTeTy cyaHOBOI
€HEepreTUKU OCTAHHIM 4YacoM IIiJ] 4ac JAUCTAHLIMHOTO HaBYaHHS LIMPOKO 3aCTOCOBYIOThCSA TaK
3BaH1 XMapH1 CUMYJISITOPY MalTMHHOTO BifauieHHs. Cepea MoJenei, 1k BAKOPUCTOBYIOTHCS caMe
y MIATOTOBILI MaOyTHIX CyTHOBUX €JIEKTPOMEXaHiKiB, MOKHA BUAUTUTH HACTYIIHI:

1. Mapom tuny Ro-Pax. /[Ba romoBuux nsurynu (MAN B&W 8L 32/40), nBobGanbHa
IPOMYJIbCUBHA YCTAaHOBKA 3 PEAYKTOPHOIO MEXaHIYHOI0 MepeAayero Ha T'BUHT PErysibOBaHOTO
Kkpoky. Cy/IHOBa eJleKTpoeHepreTuuHa cuctema 3 Hanpyroro 440 B 3MiHHOTO cTpyMy Ta 4aCTOTOIO
50 I'm.

2. Tankep HadtoBo3z (Tanker LCC). Tomoumii nBuryx MANB&W 6S60MC-C.
OpHoBaJIbHA MPOMYJIbCHBHA YCTAHOBKA 3 MPSAMOIO O€3M0CEPEIHBOI0 Mepeadeio MOTYKHOCTI Ha
TBUHT (ikcoBaHOTO KpoKy. CyJqHOBa eJIeKTpoeHepreTHiyHa cuctema Harpyrot 440 B, 60 I'm.

3. Kpyi3uuii naitnep. Jluzenb-e1eKTpu4Ha €HepreTuyHa yCTaHOBKA 3 TBUHTO-CTEPHOBUMU
konoHkaMu AZIPOD. CynHoBa enexkTpoeHepreTuyHa cucrema Hanpyrorwo 11 kB, 60 I'm.

4. Tankep razoBo3 (LNG Carrier). /[BonanusHi ronosHi gsuryau 2 x MAN 8L51/60 DF;
2 x MAN 9L51/60 DF. JIu3enb-eeKTprudHa EHepreTUYHa YCTAHOBKA 3 €IICKTPUYHUMH TPEOHUMU
JIBUTYHAMH Ta TBUHTOM (DiKCOBAHOTO KPOKY. BUCOKOBOJIBTHA €lIeKTpOeHEepreTHIHa cucrema, 6,6
kB, 60 I'm.
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5. Odmopue cynno 3abesneuenus miardopm (Platform Supply Vessel) 3 cucremoro
JUHAMIYHOTO IO3ULIOHYBaHHA. Jlu3enb-eleKTpuyHa €HepreTMyHa YCTaHOBKa 3 TI'BHHTO-
crepHoBUMU KonoHkamu AZIPOD Ta BUCOKOBOJIbTHA €JIEKTpOEHEpreTuuHa cuctema, 3.3 kB, 50
I'o.

6. KonreiinepoBo3 3 pgBoraktHuM /I, 1m0 Mae eNeKTpOHHE YIpaBIiHHS, Ta
BHCOKOBOJIbTHOIO €JIEKTPOEHEPIeTUYHOI0 cucTeMoro 6.6 kB, 60 I'1.

J1o 0cOOIMBOCTEH MpeACcTaBIeHUX MOICNICH MOXKHA BITHECTH:

1. HasBHicte ocHOBHOI maneni kepyBanHs (MOP), 3a gomomoror skoi MOKHA
KOHTPOJIIOBATH Ta YCYBaTH MOPYIIECHHS pOOOTH TOJIOBHOTO JIBUTYHA.

2. Baockonanenuil iHTepdeiic KopucTyBauya, SKUH J1a€ MOXJIMBICTh IMEPEXOJUTH 10
CTOPIHOK IHTETPOBaHOI CHCTEMH KOHTposto 1 MoHiTopuHry (ICMS), TpuBHMIpHHX CcHeH i
JIOKaJIbHUX KOHTpobHUX manenei (LOP).

3. Peamictmuna 3D-Bi3yamizarmisi, $Ka JJO3BOJISE TPOBOJUTH CIyXady TPUBHUMIPHY
€KCKYPCIiIO 10 BChbOMY MAaIllMHHOMY BIJJIIJICHHI, MIPAILIOBAaTH SK aBaTap y pekKUMi Mepiioi ocodu
(FPV) ta cniiBnpaIfioBaTH 3 iHITUMH WICHAMH EKIMaxy.

4. HasBHicTh cucTeMHu ouniieHHs 6anactHux BoJ (BWTS) BianmoBigHO 0 BBEICHHS B JIIFO
MiXHapOIHOI KOHBEHINi MpPO KOHTPOJb 1 YHpPAaBIiHHS CYJAHOBUMH OalacTHUMH BOJAMH Ta
ocamamu (Konseniis BWM).

5. MOXIUBICTh 3IIHCHIOBATH IMITallil0 CHCTEMH OJIOKYBaHHS BHMHKA4iB BHCOKOI
HAIpPYTHU Ta CIUIbHY poOOTY B KOMaHII.

[Tpu 3acTocyBaHHI XMapHUX CUMYJISITOPIB MAIIMHHOTO BiUIIIEHHS PO3pPOOJICHO 1 ITOCTIHHO
BJIOCKOHAJIIOIOTBCSL JIBA OCHOBHI MeToAu poOotu 31 cryneHTamu: «Instructor led» ta «Self
Directed».

Amuikytoun meton «Instructor led» abo Tak 3BaHy poOOTy 3 BUKJaJaueM, OCTaHHIN
Ipalioe 3 TPYNOK, 3aBaHTAXYE KOXXHOMY CTYIEHTY OKpeMy BIpaBy. Takwii Meronm nmae
MOYJIMBICTh MOSICHIOBATH MTOTOYHI MPOLIECH, KOHTPOJIIOBATH MPOLIEC BUKOHAHHS BIIPAaB, 337aBaTh
HECIPAaBHOCTI Ta MOJEJIOBATH PI3HI aBapiifHi CUTYyalli, a TaKOX MPOBOAUTH KOPUCHI TUCKYCIi
IiCJIs 3aBEPILIEHHSI TPEHIHTY.

[Tin ywac 3actocyBanns meromy «Self Directed» aGo camocTiitHOi poOOTH CTYEHTIB
BUKOPUCTOBYEThCSI 0107i0T€Kka 3 TOTOBUMH BIIPaBaMH, $IKI BOHU BHUKOHYIOTH CaMOCTIHHO.
Pesynbpratu 30epiratoThCsi, Ha OCHOB1 SIKHX 3r0JIOM (POPMYETHCS BHUCHOBOK CTOCOBHO pIBHS
HaOyTHUX KOMIETEHLIH CTyIeHTaMu.

TakuM YMHOM, IOCTI/KYIOUM OKpECICHE NMHUTAHHS, MOXXHA BHOKPEMHTH psj TepeBar
JUCTaHIIITHOr0 HaBYaHHS 13 3aCTOCYBaHHSAM BUIIIE ONMCAHUX 1HHOBAI[ITHUX TEXHOJIOTIH, a came:

1. I'nyukicth. Cayxaul MOXKYTh PO3MOYATH CBIM KypcC MPaKTUYHO 3 OyAb-sIKOTO MICId, 3a
YMOBH, II0 BOHM MarOTh HaJIe)KHI 3aCO0M KOMYHIKalii (KOMIT'I0Tep Ta CTablIbHUM AOCTYyN A0
Iatepuery).

2. InpuBinyaneHuid migxia. Jlucraniiine HaBYaHHS MOKJIMBE 3a BIACHUM 1 3pyYHUM ISt
cTylneHTa rpadikoM. € MOXIUBICTh MPOJOBXKYBAaTH MpallOBaTH MOBHUM poOouMii [1eHb,
HaBYaIOYKCh. Y CBOIO 4epry, 30epexeHHs poOOTH Jae Oinblie 10Xoay, (paxoBOro J0OCBiAY Ta
CTaOUIBHOCTI NPU TPOXOKEHHI KypCy, TPEHIHIy a0o0 OmaHyBaHHI MEBHOI JHUCHUIUIIHM, IO
JI03BOJIsIE MEHILIE TYpOYBaTHUC 1 Kpallle 30CepeIUTHCS Ha HaBYaHHI.

3. MoruBairisi Ta caMOKOHTPOJIb. CIIPUAHATTS MaTepiany mporpaMu, Kypey, TPEHIHTY €
O1ITBIII CB1IOMUM, OCKIUJIBKH CITyXadi OepyTh Ha ce0e KOHTPOJIb HaJ[ OaKaHUMHU 3ac00aMH BUBUEHHS
Marepiany, a BUKJIagadi (IHCTPYKTOpH) JOTIOMArarTh 3aJIUIIATACS MOTHBOBAaHUMH, IJIAHYBATH
1HAMBINyadbHUN Tpadik HaBUAHHS.

4. 3acrocyBaHHs cepTU(DIKOBAHUX BIPTyaJbHUX TpeHaxepiB. Hamexne mnpoBeacHHs
7a00paTOpPHUX Ta MPAKTUYHMUX 3aHATH IMpPH JUCTAHIIIHOMY HaB4aHHI 0e3 J1abopaToOpHOro
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YCTaTKyBaHHA He MOXJIMBe! AJBTEPHATUBHUM CIOCOOOM JHCTAHI[IHOTO TPOBEICHHS
71a00paTOPHUX Ta MPAKTUYHUX 3aHATH 3 (AXOBUX TUCHUILIIH, TPEHAXKEPHOI MIATOTOBKHU, KYpCiB
MiBUIICHHS KBamiikarii, cremiaaizoBaHuX KypciB a00 OI[IHKM KOMIIETEHTHOCTI CIIeIialiCTiB
MOPCBHKOI1 Tally31 € 3aCTOCYBaHHS CepTH(IKOBAaHUX BIpTyaIbHUX TpeHaxepiB. CBITOBA NMPAKTHKA 3
JUCTaHIIIHOT MiATOTOBKH (PaxiBIliB MOPCHKOI raiy3i CBITYHUTH NPO PEabHICTh, aKTyalIbHICTH 1
HEOOXIJTHICTh 3aCTOCYBaHHS JMCTAHIIMHOTO HaBYaHHS Ta OIIHKA KOMIIETEHTHOCTEH Ha
CHeniagi30BaHOMY TPEHaKEPHOMY O0JIaHAHHI.

[TpoBigHUMYU BUKIIaladaMU CHCTEMATHYHO PO3POOJISIOTHCS (aXxOBl BIPABH 3 TEXHIYHOTO
BUKOPUCTAaHHS, OOCIYrOBYBaHHS Ta PEMOHTY CYIHOBOTO enekrpoobnannansas. [lo yBarm
OepyThCcs peKOMEH Al THITOBUX MoJeIbHUX KypciB IMO, a came: 2.07 Engine-Room Simulator
ta 7.08 Electro-Technical Officer. Iliciast miaroroBku ciyxadi MOBHHHI IPOJEMOHCTPYBATH
3HAHHA, PO3YMIHHA 1 MpodecioHandi3M, YMIHHS BUKOHYBAaTH OOOB’S3KM BiAMOBIJHO O BUMOT
po3airy A-I1I/6 Kogekcy ITJIHB [1]. Ciin Big3Ha4uTH, 110 3aCTOCYBAHHSI XMapHUX TEXHOJIOTIH 1
METO/IU iX 3aCTOCYBaHHS I[IIKOM BiAMOBIIAalOTh Cy4aCHUMU CBITOBUMH TEHJICHIISIMUA B MOPCHKil
ocBitTi: «Reevaluating Bloom’s Taxonomy», «Continuing Professional Development» Tta
«Lifelong Learning» [4, 5].

BucnoBku. Kepyrouncr Bumoramu Tta pexomenpanismu IMO, a Ttakox BiacHUM
BUKIIQJIAIIbKUM JIOCBIZIOM aBTOpaMH OYJO OCHIKEHO JOIUIbHICTh 3aCTOCYBaHHS XMapHHUX
TEXHOJIOTIH B CHCTEMi CTYNEHEBOI MIATOTOBKH CYyIHOBOTO odirepa-eleKTpOTeXHiKa 3
ypaxyBaHHSM M€ CTaJoro po3BUTKY. HaykoBuil moOIIyK BHUSBHUB, IO 3a0XOYEHHS 1
crumysroBanHs cTyaeHTiB 1o «lifelong learning» y nporneci popmyBanHs chepu KOMIIETEHTHOCTI
Maif0yTHBOTO CyTHOBOTO O(ilepa-eleKTpOTEeXHIKa BiI0YBAEThCA Y KUIBKOX BaKIMBHX Ta PI3HUX
npenMeTHuX HampsiMkax. Cepen Hux Oe3mocepeqHIM JIiIepOM € 3acTOCyBaHHS B OCBITHIN
OPaKTUIl XMapHUX TexHousoriid. JlogaTtkoBoro mnepeBaror (OOHYcOM) Takoi MHIATOTOBKH €
Oe33anepedne (GopMyBaHHS KPUTUYHOTO 1 TBOPYOTO MUCIIEHHS Y CTYACHTIB, @ TAKOXK TaK 3BAaHUX
«soft skillsy.

P03BUTOK 31aTHOCTI CTyAE€HTA /0 HaBYAHHS BIPOJOBX JKUTTS, TOTOBHICTh PO3YMITH Ta
npuiMaTH TEXHOJIOTTYHUM Iporpec, 0yTH 'HY4YKO MUCIISTYUM Ta MiAJAIITOBYBAaTHCS 10 MOCTIHHUX
3MiH Y CBITI — lIe €peKTUBHUH c110Cci0 chopMyBaTH CBIJOMOIO WieHa cycniibcTBa. EQexkTuBHICTh
JIMCTAHIIIHOT OCBITH Ta 3aCTOCYBaHHs iHHOBaIliHHKUX TexHOuoTii (e-learning, blended learning;
augmented / virtual reality,) y HaBuaHHi MallOyTHIX CYZIHOBHX €JIEKTPOMEXaHIKIB € MPIOPUTETHUM
HaNnpsIMKOM HayKoBOro mouryky. ITo3uTuBHUI 1OCBiJ Ta pe3ysibTaTH OMMCAHUX AOCIHIIXKEHb
JIO3BOJISIFOTH  aBTOpaM IHTErpyBaTH iX y IOBHY OCBITHIO MPOTpaMmy IiATOTOBKH CYIHOBHX
o(inepiB-eTEKTPOTEXHIKIB, @ TAKOXK y HAaBYAJIbHI MPOrpaMH CHEliaJbHUX JUCHUUIUIIH. ABTOPU
TaKOX MalOTh HaMip IMPOBECTU JAOCIIDKEHHS ILI0OJI0 OILIHKMA SKOCTI MiJITOTOBKU CTYAEHTIB Y
BiJiJalieHUi croci0 Ta 3HAXOMKEHHS MIAXOAIB J0 MiABHUINEHHS e€()EeKTHMBHOCTI AMCTAHIIHHOTO
HaBYaHHS.
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CIIPUAHHA PO3BUTKY 3EJEHUX YMIHb CTYJEHTIB 3ACOBAMH MOPCBKOI
AHIJIIACBKOI MOBH

Kyopaeuesa B.®.
bapcyk C.JI.
Dponosa 0.0.
Xepconcovka oepocasna mopcovka akademis, Yrpaina

Beryn. Mopcebka rany3b Hagae HaOUIbIIMIT OOCST CBITOBUX TPAHCIIOPTHUX IMOCHYT 1
BIJIirpa€e yHIKalIbHY poJib Yy Tporeci aekapOoHizamii [1]. ['moGanpHi 3MiHHM, TOB's3aHi 3
KJIIMaTHYHAMHU 3arpO3aMH, TOTIPIIEHHSM HAaBKOJMIIHBOTO CEPEIOBHINA, TEXHOJIOTIYHUMHU
IHHOBaLlIIMM, 3HAYHUMHU BUKHIAMU BYIJICKHCJIOTO TIa3y BHMMAaraioTh HOBUX MIJIXOMIB 10
opranizauii mpogeciiftHo1 NisITBHOCTI. 3 METO0 3a0€3MEeUYEeHHS CTaJIOr0 PO3BUTKY 1 IMPOTUCTOSHHS
BUKIIMKAM TOTOYHOI €KOJOTIYHOi CHTYyallii B CBITI, OCBITHIA CHUCTeMi HEOOXITHO MNPUALIATH
HAJI)KHY yBary pO3BUTKY 3€JIEHHMX YMiHb SK 3ac00aMU TEXHIYHHMX, TaK 1 TyMaHITapHHX
HaBYaJIbHUX JUCLHMIUIIH, aJUKE MeTa 3aKJIa/{iB MOPCHKOI OCBITH — 3aCBOEHHSI CTYZAEHTAMH [IEBHOTO
HaOOpy NMpodeciiftHuX yMiHb, SK-OT MU(POBHUMH Ta EKOJOTTYHUMHU, HEOOXTHUMH JIJIsl YCITIIITHOT
pobGotu B wmii iHAycTpii. 3akiagy MOPCHKOI OCBITH TMOBUHHI OyTH TOTOBI agamnTyBaTH CBOI
HaBYaJIbHI MMPOTPaMH Ta 3MICT AISITBHOCTI 10 BHKJIMKIB, SKI OWIKYIOTh Ha BHITYCKHHKIB B iXHIii
poOOTi Ha Cy/THAX.

L{inkoM 3pO3ymisio, YOMY THTaHHS PO3BUTKY 3€JIEHUX yMiHb Yy I cdepi moyamu
NpUBEPTATH YBary JIOCHIAHMKIB. 3MEHIIEHHs KIUJIbKOCTI BUKUIIB BYIJIEKUCIIOTO ra3dy 3 CYyJEH,
EHeproJIocTaTHE 3a0e3nedyeHHs] poOOTH CyIeH Ta OOIZHAHICTh MOPSAKIB y HHUX MUTAHHAX €
JOMIHYIOUUMHM TeMaMM J0ciikeHb. Cepel HUX PO3BUTOK EKOJOTIYHUX YMiHb MalOyTHIX
MOpSIKIB Ma€ TNEepUIOYeproBe 3HAYEHHS JUIs Cy4dyacHOro 1 MalOyTHHOIO MOpEIUIaBCTBa Ta
BIKMBAHHS JIIOJICTBA B LILIIOMY.

AKTYaJIBHICTh 10C/iKeHHA. Y CB1IOMIIIOI0YM HEOOX1THICTh PO3BUTKY 3€JICHUX YMIHb Y
HaBYaJIbHOMY TIIpOLIeCi 3aKiaJiB MOPCHKOi OCBITH, JOCTIJHUKU TpPOOJIeM HaBKOJIMIIHHOTO
CepeIOBUINA 30CEPEKYIOThCS Ha PI3HUX aCHeKTax, IO CTOCYIOTHCS POJi BHKJIAIAUYiB y BOMY
nporeci. 3eJeHi YMIHHS pO3YMIIOThCS SIK yMIHHS, IOB’s3aHi 31 3MEHIIEHHSIM BIUIUBY Ha
HABKOJIMIITHE CEPEIOBUINE Ta MiATPUMKOI0 €KOHOMIYHOT PECTPYKTYpH3aIlii 3 METOIO JOCSTHEHHS
OUIBII YMCTOT, KITIMAaTHYHO CTalol Ta €()eKTUBHOI EKOHOMIKH, sIKa 30epirae eKoJIoriyHy CTalicTh i
3abe3rnevye HaJIe)KHI yMOBH Tipaili [2]. 3eneHi yMiHHS OPOSIBISIOTECS Y TPhOX BUMIpax: 3HAHHS,
YMiHHS Ta cTaBiicHHs [3]. ABTOpPH JOCIIPKEHHS II0JI0 MUTaHb SKOJOTIYHOI OCBITH MalOyTHIX
MOPpSIKiB [4] CTBEp/KYIOTh, 110 BiJICYTHICTh €KOJOTIUYHUX 3HAHB € MEPEIIKOIOK0 JIJIsl €KOJIOTIYHO
OpIEHTOBAHOI IMOBEIIHKHU, OJJHAK YCYHEHHS MTPOTaJIMH y 3HAHHAX HE 000B’S3KOBO 03HAYa€ 3MIiHY
noBeniHKU. HaromicTh y NOCHIIKEHHI BHU3HAUYEHO JETEPMIHAHTH EKOJOTiYHOI MOBEIIHKHU Ta
HA/IaHO MPAKTHYHI MPOMO3MLIi JUIs MeJarorip Mo 0 aJbTepHAaTUBHOI Nepeaayl 3HaHb HUIIXOM
aKIIEHTy Ha eMOILIMHMX peaKIisiX CTYIEHTIB (XyAOoXH1 (UIbMH, BIAKPUTI AMCKYCIi, €KCKYpCii,
icTopii ycmixy Tomo), sK e(eKkTuBHOro cmoco0y ¢GOpMyBaHHS y CTYIACHTIB E€KOJIOTIYHOT
MTOBEIHKH.

[Hmmi migxix peasnizyBaBcsl MpU BIPOBADKEHHS MiCIEBOI iHHOBaIiifHOI mporpamu [5]:
CIIOYATKy 3a0XO0uyBajacs 3MiHA TOBEIIHKH, MO0 TPHU3BOAWIO JO TMOAIBIIOI MIATPUMKH
IHCTUTYLIHHUX €KOJIOTIYHUX pillleHb (TOOTO 3MiHA MOBEAIHKM BIUIMBAJa Ha 3MiHY CTaBJICHHS, a
HE HaBMaku). 3aKjagyl MOPCHKOI OCBITH Ta OKpPEMI OCBITSIHM TOBWHHI TMOJABAaTH MPUKIAIA
MOBENIHKM Ha JOJATOK 0 Tepeaadi 3HaHb: OCBITHS [iSUIBHICTH MMOBHHHA IMPOBOJIUTHUCS B
€KOJIOTIYHO YHCTHH croci® (3MEHIICHHS CIIOKHBAHHS Ianepy, pO3MOJia TBEPAUX BiIXOIIB,
NOJIITHKA 3a00pOHU KYpiHHS TOM0). Takok CTBEpKYeThes [6], 110 €KOoJIOoriuHI YMIHHS MOXKHA

7 2pyous 2022 poky 111



IIpo6aemu cmasozo po3gumky mopcokoi 2anysi (PSDMI-2022)

NPULICTIUTH YYHSM 3a JTOTIOMOTO0 Pi3HOMAaHITHHX 3aXOiB y HaBYaJIbHOMY mpoteci. [Ipore ciifg
YiTKO YCBIJJOMJIFOBATH, 110 €KOJIOTIYHI YMIHHS MarOTh BiJHOIICHHS /10 €KOJIOTTYHHMX IMPAKTHK, a
€KOJIOT1YHI TPAKTHKH BXKE € MPOSIBOM caMocBioMocTi. [Ipencrasnisroun cBoe 6aueHHs TOTO, K
JI0JIaTH €KOJIOTIUHY CKIIaJI0BY J0 3MIiCTY HaBYAIbHHX 3aHATh, IPyIa HAYKOBLIB [7] yTOYHIOE, IO
BCl po00Yi MporpaMu MEpIIoro PiBHS B JEPKABHUX 3aKJIa[aX BUIIOI OCBITH MOBUHHI BKIIFOUATH
3arajbHI €KOJIOTIYHI YMIiHHSI.

BincytHicTh Ha JgaHWi dYac JOCTYIMHUX HAYKOBUX CTaTedl II0J0 BIOCKOHAJICHHS
€KOJIOTIYHOTO MUCJIEHHS CTY/AEHTIB y IpOIlecl BUBYEHHS MOPCBHKOI aHIIIHCHKOI MOBHM CB1IYHUTH
PO HEOOX1THICTh PO3POOKH €KOJIOTIYHOTO KOHTCHTY SIK JOMTOBHEHHS 10 HABYATHHUX MOJYIIIB.

MeTta aociaiiKeHHsI TOJSITAa€E B TOMY, 1100 BHU3HAYMTH HAHOUIBII €(EKTHUBHI CIIOCOOH
HAOyTTS CTYACHTAMH €KOJIOTIYHHX YMiHb Y KypCi MOPCBKOi aHTIIMCHKOI MOBH 3aKJIaly MOPCHKOT
OCBITH.

PesyabTraTn gociaimkennb. [IpakTdHO Bei BUIIE 3a3HAuYeHi i€l IMOJO isTIBHOCTI
MOPCBKHX 3aKIJIaiB 3 PO3BUTKY EKOJOTIYHHUX YMiHb MOXYTh OYyTH 3aCTOCOBaHI y HaBYaHHI
MOPCBKOi aHTJIIChKOI MOBM 3 NEBHHMH 3MiHAMH d4epe3 crnenu¢iky mucrumiinu. Ha >xais,
JIOCIIJKEHHS L10J10 PO3BUTKY 3€JI€HUX YMiHb caMe Y Kypcl MOPChKOT aHITIHCbKOT MOBH HE3HAYHI.
HaTomicTh nmesiki HasBHI NMPakTHYHI PO3POOKH IUIAHIB 3aHATH 3 3arajibHOi aHTIIIHCHKOI MOBHU
HA/Ial0Th MEBHI 171e1 U1 iIXHbOTO 3aCTOCYBaHHS ITiJ] Yac HaBYaHHS MOPCHKOI aHIIHChKOT MOBH.

OcCKinbKH HE iCHYE CHeniaabHO po3po0IeHo] MporpaMu aHTIIIHCHKOT MOPCHKOT MOBH IS
CIOPUSIHHS PO3BHUTKY €KOJOTIYHMX YMiHb CTY/AEHTIB, HaBYajbHI MaTepialli CTOCYIOTbCS, B
OCHOBHOMY, BKJIFOUCHHIO IUTAaHb CTAJIOT0 PO3BUTKY Ta METO/IB CKOPOUEHHS BUKHU/IIB TAPHUKOBHX
ra3iB Ha 3aHATTAX AaHIJIHACBKOI MOBM, Ha SKUX CTYAECHTH 3alydaloTbCs JO YUTAHHA Ta
O0OroBOpPEHHsI TEKCTIB MpO PI3HI JuKkepena eHeprii. Takui miaxiAg A0 MIaHYBaHHS JIOIIOMarae
MO€HATH E€KOJIOTIUYHY OCBITY Ta BMBUYEHHsSI MOBH. JloJaBaHHS 3eN€HHMX IUTPUXIB 0 KOXKHOIO
HABYAIBHOTO MOIYJS a00 3aHSATTS 3MYIIYE CTYJACHTIB BiIYYTH HAI3BHYAIHO BAKJIMBUHA BILTUB
€KOJIOT1YHUX YMiHb Ha HAIlE KUTTS.

CryaeHTH MOXKYTh cTaBaT [8] OiIbI €KOJOTTYHO-OPIEHTOBAHMMH IIIJISIXOM: BUBUCHHS Ta
NOPIBHSAHHS NMPOOJIEM HaBKOJMUIIHBOTO CEPEIOBHILNA/CTAJION0 PO3BUTKY pPI3HHX MICIIEBOCTEMH,
100anbHOI 3MIHM KJIIMaTy, 3a0pyAHEHHS MOBITPS Ta BOAM, CMITTS, HaJMIpHE CIOXUBaHHS
IOPUPOJHUX PECYPCiB; BUBUEHHS BYIJIEIIEBOTO CIiAy Ta €HEProayAnuTH; CTBOPEHHS E€KOJIOTIYHUX
0Ji0r1B/BE0-CaliTIiB; BUBYEHHSI TaKUX IMOHATH, K «IIOTPeOM HpOTH OakaHb», «(pakTH HPOTH
NEPEeKOHAHbY», «IIpaBa INPOTH OOOB’S3KIBY»; HANMCAHHS €Ce/€JIEKTPOHHUX IOBIJOMJIEHb MpPO
€KOJIOT14HI TPOOJIeMU MOPCHKOT IPOMUCIIOBOCTI.

3 MeTo10 e()eKTUBHOI'O PO3BUTKY €KOJIOTIYHMX YMiHb YBECh OCBITHIHM MpOIEC Yy 3aKaaax
MOPCHKO1 OCBITH TIOBHHEH OYyTH TIEpeBEJCHUN Ha MPOrpaMH KypCIB «eKoJorizamii». Y Kypci
MOpCBHKOi ~aHIMIIMChKOI MOBHM Taka IHILIaTHBa MoOXe OyTH peaji3oBaHa 3a YMOBH
MDKAMCHUIUIIHAPHOT CHIBIpalll 3 BUKJIagayaMu NPO(UIbHUX JUCHUILTIH (HAIPUKIad, MOPCHKOT
€KOJIOT11, MOPCHKOTO TpaBa, €KOHOMIKH, IHHOBAllIMHUX TEXHOJOTIH, HaBiramii, Mi>KHAPOIHUX
KOHBEHIIi} TOIIIO).

AHani3 HaBYaJIbHUX IUIAHIB 3a3HAUEHHUX JTUCIMIUTIH 3BY3UB «3EJIEHHI» 3MICT 10 TPhOX
KOHTEHTIB — «Exonoriuni npobiaemuy, «3anoliranHs 3a0pyaHeHHI0 HagToro» Ta «[lonepemxeHHs
eKCIuTyaTalifHoro 3a0pynHeHHs». byno BHpilIeHO, IO JOJABIIM «3€JICHUI» MOAYIb
«3arnobira"Hs 3a0pyIHEHHIO MOPS» 0 KYpPCy MOPCHKO1 aHTIIIHCHKOT MOBH, CTYJIEHTH 3MOXYTh:
1) mosicHIOBaTH MPUYMHU 3a0pyTHEHHS MOps; 2) OMKMCATH Aii eKimaxy mpu po3nusi HaQTH; 3)
KoMeHTyBatu TpaBuia 3 gojatkiB [-VI MARPOL. OcHoBHa kommeTeHIlist Oyia chopMyIp0BaHa
TaK: y3araJbHUTH TpaBWia 3arnobiraHHa 3a0pyaHeHHIO Mops BiamoBigHo a0 MARPOL.
TpuBamicTs MOIYINSI — OIM3BKO TPHOX THXKHIB.
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JIeMOHCTPYIOYM TOTOBHICTb 10 e(eKTUBHOI MDKAMCUUIUIIHAPHOI cHiBmpami 3
BUKJIala4aMu NPO(UIBHUX AUCLMILIIH, BUKJIa1a4l MOPCHKOI aHIIIHCbKOT MOBU MOXYTb 3alydaTu
MOPCBHKHUX €KCIIEpTiB (HaNpHUKJIa/l, BUITYCKHUKIB 3aKJIaJiB MOPCHKOI OCBITH, MOPCHKUX O(ilepiB)
JI0 CaMOro MpoLEecy HaBYaHHS.

[HIIMM BaXXJIMBHUM acleKTOM, SIKMW CIiJ] BpaxoByBaTH, € NOTpeda B aJeKBATHHUX
HaBYaJIbHUX pecypcax JUlsl BIPOBAHKEHHS 3€J€HUX YMIHb Y Kypcl MOPCHKOI aHIJIIHCHKOI MOBH —
NPUKIIAAW JJIS aHaJi3y, TeMaTHKa MPOEKTiB, aBTEHTUYHA JJOKyMeHTallisl. OCHOBHUM 3aBJaHHSAM €
BHOIp 1 ajmamnTailisi HAaBYaJIbHUX PECYPCiB 1 BUKOPUCTAHHS MOXJIMBOCTEH JIJI1 BUBUYEHHS MOBH.
Bukmamaui MOBM 3a3BHYail 30CEPEKYIOTHCS HA OBOJOJIHHI MOBOK. HaBuanbHHMI KOHTECHT
BUKOPUCTOBYETHCSI SIK peCypc JUIsl PO3BUTKY KOMYHIKAaTMBHHUX HAaBMYOK, a  PI3HOMAaHITHI
NPaKTUYHI 3aBJIaHHS CIIPSMOBaHI Ha Te, 100 CIOHYKATH YYHIB 3aCTOCOBYBAaTH BUBUYEHY MOBY Ha
npaktuii. Ha Hamy aymky, HallHaJiWHIIIMMU HaBYaJIbHUMHU pecypcamMH sl BIOCKOHAJICHHS
3eJICHUX YMiHb € peaybHi CHTYalii, MOPCHKi iCTOpIi, 3BITH MPO MOPCHKi aBapii, ypUBKU 3 KHHUT,
HanucaHux Mopskamu. CynyTHI 3aBJlaHHsS IOBHHHI OYTH YITKO 1 CHCTEMHO po3poO0JeHi; BOHU
CIIYTYIOTh €()EKTHBHUMH IHCTPYMEHTAMH JJIsl IPOOYIKEHHS 1HTepeCy CTYACHTIB 1 MOTHBAIIIT 70
yuacTi B AMCKYCifX. SIK HacHiioK, MOPCBbKI iCTOpii, peajbHi CUTyalli TOIIO JIOMOMAararoTh
CTYAICHTaM 3pO3yMITH, IO BiIOYBAETHCS 32 MEKAMH ayTUTOPii, OKPIM OTPUMaHHS 3€JICHUX 3HaHb
i3 TEXHIYHUX TEKCTIB y MiPyYHUKAX, KOHBCHIIISNX, KOJEKCcax Ta mocionukax [9].

o0 nocmimuTH CTaBICHHS OO PO3BUTKY 3€JICHHUX YMiHb Ta OOTOBOPHTH HUISAXH iX
BIIPOBA/PKECHHsI B HaBYAJIbHUI IpoIlec, MPOBEJCHO OHJIAHH-ONMTYBaHHS PI3HUX IPYI IUIbOBOI
ayJIUTOpIi — CTY/IEHTIB, MOPCHKUX CIICHIATICTIB KEPIBHOTO PiBHS Ta BHKJIANAYiB. 3 y4aCHUKAMU
(3aranom 90 pecrioHAEHTIB) MPOBEACHO OHJIAIH IHTEPB’I0 3 METOI0 OTPUMATH iH(POPMAIIIIO PO
MOHSTTSA «3€JIEH] YMIHHS», IXHE 3HAUEHHS JJI1 MOPCHKOI TaiTy3l, JOCBIJl BIPOBAIKEHHS 3€IEHUX
yYMiHb Ha poOOYOMY MicCIIi. 3aUTaHHS PO3pOOJIEHI TAKUM YMHOM, 11100 1HTErpyBaTH KOTHITUBHY
Ta eMoliiiHy cdepu. PecrioHaeHTaM 3ampoONOHOBAaHO KIJbKAa BapiaHTIB Ha BUOIp — 3HAHHA
MDKHapOJAHMX Ta HalllOHAIbHUX HOPM, BHUKOPHUCTaHHS 3€JI€HUX TEXHOJOIiH, eKoJoriyHa
00I3HaHICTh, MPAKTUYHA YYacTh Y 3aXUCTI E€KOCHCTEM, BIJIMOBIJAIBHICT 3a YIPaBJIIHHS
HaBKOJIMIIIHIM CepeloBHILEM a00 A0AaTH BIACHY BiJIOBI/b.

CrynenTtu Bia3Hauuiy, 1o 3HaoTh HopMu MAPIIOJI, BMitoTh copTyBaTH, epepoOIsTH
Ta yTUJII3yBaTH CMITTA Ha OOPTY; LIOAO HAaBYAJIBHUX JUCLHUIUIIH, SKi CIPHUSIIOTH €PEKTUBHOMY
PO3BUTKY €KOJIOT1UHUX YMIHb, BiI3HAUMIN «MOpPCBKY aHTIIACEKY MOBY» (82% pecrnioHeHTiB 1-
2 xypciB 1 52% pecnonneHTiB 3-4 kypciB), «kEKOHOMIKY Ta MOpCbKe TpaBo» (BiAmoBigHO 43% i
39% ), «IlHHOBaII}HI TEXHOJIOTIT Ta TEXHI4YHI 3aco0u HaBiramii» (35% pecnonaenTis 3-4 KypciB).
Oco0nmBe Miclie Kypcy MOPCHKOT aHTTIMChKOT MOBH MOKHA MOSICHUTH HOTO MIXKIUCIUILTIHAPHUM
xapaktepoM. CTOCOBHO PO3BHUTKY BJIACHUX E€KOJOTIYHHX HAaBUYOK y MallOyTHbOMY CTYIEHTH
BUKAa3aJM CBOIO TypOOTY NpO HABKOJUIIHE CEpPENOBHILE Ta HaMip BIOCKOHAJIIOBAaTH CBOI
MPAKTUYHI HABUKHU HAa MOPI 3 MOJAJIBIINM MEPEMIIICHHSIM 1X Ha Oeper, OuIbllie BUBYATH L0 TEMY
CaMOCTIMHO Ta Ha 3aHATTAX, 0OTOBOPIOBATH HOBY 1H(OPMALIit0 3 OTHOJITKAMH Ta poIuHOI0. Jleski
CTYJEHTH JI€MOHCTPYIOTh TOTOBHICTh OpaTH Ha ce0e BiANMOBIAANBHICTh K MOPCHKI odilepu 3a
MaKCHUMaJIbHe 30epeXeHHSI MOPCHKOT0 cepeloBHIA. BimoBii CTYAEHTIB CB1I4aTh PO CYMIIIHHY
€KOJIOTIYHY TOBEIIHKY B TIOBCSKICHHIM TpPyHOBI [IISJIBHOCTI Ta 3pijie CTaBJICHHA [0
CaMOPO3BUTKY Ta BUKOHAHHS 00OB’sI3KIB.

Buxnanaui 1 Mopcebki ¢axiBili, KpiM (iHaHCOBOT MIATPUMKH, B1I3HAUUIH POJIb JIFOJICHKOTO
dakTopy, HEOOXiTHICTh MOAEPHi3allil HaBYAIHHOTO MPOIIECY Ha OCHOBI CTYAECHTOLIEHTPUYHOTO
HiAXOMy Ta IEepexoay A0 «O3€JEeHEHHs» HaB4aldbHUX Iporpam. Cepen 3alpolOHOBaHMX 1AeH -
3aKJIaJi Ma€ BHUKOPHCTOBYBAaTH €KOJIOTIYHO YHWCTI TEXHOJIOTii, BUMUTH PO3AUISATH CMITTS,
BUKOPHUCTOBYBATH COHSYHI Oarapei, CIpUsTH PO3BUTKY €KOJOTIYHUX YMiHb 1 HABYaTH HAYKOBO-
MearoriyHUX MPaIiBHUKIB PO3BUBATH 1X. PeCrioHIeHTH 3a3HAUMIIH, 1O 7S I[LOTO HEMAE MMOTPEeOn
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B CIHEIIAIbHAX NPUMIIIECHHSAX: BHKJIAJa4i MMOBUHHI 3HATH KOHIICTIIIO EKOJIOTIYHOI OCBITH,
HaByYaJbHI PECypCcH Ta TPOEKTH, 00 MPOOYAUTH IHTEpEC CTYACHTIB JI0 3amoOiraHHs
3a0pyTHEHHIO CepeOBHINA POOOTH 1 MPOKUBAHHS.

{06 Bu3HAuuTH chepu sl BAOCKOHAJICHHS HABYAHHS 3€JICHUM YMIHHSM, BHUKJIAJadiB
MOTPOCHIT TIOALTUTHCS TpodIeMamMu, 3 SKAMH BOHU CTHUKAIOTBCS Yy CBOIN MOBCSKICHHIN
npakTuli. He3Bakaroun Ha Te, 110 BHKJIaJadyl HaBYAIOTh 3€JICHUM YMIHHAM, OUTbIIICTH (56%))
CKapKaThCs Ha BIJICYTHICTh YiTKOI KOHIICTIIi TAKOTO HABYAaHHS, JesKi 3 HUX (28%) Biq4yBarTh
Opak KOHKPETHHUX 3HaHb JIJIs BIPOBA/XKEHHS 3€JICHUX YMiHb Y HaBUYaHHI CTyAeHTiB. KpiM Toro, im
NOTPiOHI aJIeKBaTHI HABYAJIbHI PECYPCH — KeHCH I aHAITi3Y, TIPOSKTH, OPIEHTOBAHI Ha poOOTY 31
CTyJCHTaMM, aBTEHTHYHA JOKYMEHTAllii Ta MDKIMCUUIUIIHAPHA CHIBOpals Ui PO3BUTKY
€KOJIOT1YHUX HaBHYOK B IXHIX Kypcax.

BucnoBku. OnuTyBaHHS BUSBUJIO, 1110, HE3BAXKAIOYM HA BAXKIIUBICTh 3€JICHUX YMIiHb JUIS
raimysi, iICHye pO3pHB MK YMIHHSAMH, HEOOXiTHUMH Ha OOpTYy, Ta YMIHHAMH, (PaKTHIHO
OTPUMAaHUMHU B 3aKJIaJjJax MOPCHKOi OCBITH. bepydyn 10 yBarm Ba)KIHMBICTh KypCYy MOPCBHKOT
AHTITICBKOI MOBHU SIK TaKOTO, III0 MOYE 3HAYHO CIPHUATH TOJIIMIICHHIO 3€JIEHUX yMiHb, iICHY€E
notpeda po3poOUTH Mporpamy Kypcy «O3€JIEHEHHS», O SKOrO BKIIOYUTH 3HAHHS 3 PI3HUX
HABYAJILHUX JUCIUIUTIH, BU3HAYNTH HABYAJIBHI PECypCH Ta 3aCTOCYBAaTH AKTUBHI MMIIXOAH [0
HABYaHHS, 1I00 CHPUATH BIOCKOHAJICHHIO €KOJOTIYHMX yMiHb, SIKi O BIAMOBiAaIM BHUMOTaM
MOPCBHKOI Tally31 Ha OCHOBI HAaJIS)KHOTO CTABJICHHS JI0 XKHUTTSI Ta POOOTH Ha CY/IHI.
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ENSURING SUSTAINABLE DEVELOPMENT OF MARITIME EDUCATION AND
TRAINING UNDER THE CONDITIONS OF MARTIAL STATE

Leshchenko A., Masonkova M., Paziak A., Radvanska V., Yurzhenko A.,
(alena020114@ukr.net, helen18@online.ua, mz@ksma.ks.ua)
Kherson State Maritime Academy, Ukraine

Introduction. The concept of sustainable development became one of the modern trends
of XXI century. The definition of “sustainable development” is still not unified. Plenty of scientists
have investigated sustainable development. Among them are the following: Chichilnisky G. [1],
Mitlin D. [2], Jeffrey D. Sachs [3], Dasgupta P. [4], Arrow K.J., Goulder L., Daily G., Ehrlich
P.R., Heal G.M., Levin S., Maler K.-G., Schneider S., Starrett D.A., Walker B., Dyagileva O.,
Goridko N., Voloshynov S. [5] and others.

In the work devoted to answer the question “What is sustainable development”
Chichilnisky G. highlights that recently the discussion on sustanability has been an occasion for
the expression of emotions and attitudes, with very little formal analysis of sustainability and its
paths for a modern industry [1].

In her guide to the literature Mitlin D. defines “sustainable development” as the need for
development, of ensuring that all people might obtain the resources they need for survival and
further development [2].

Jeffrey D. Sachs presents a compelling and practical framework to address the seemingly
intractable worldwide problems of persistent extreme poverty, environmental degradation, and
political-economic injustice: sustainable development [3].

Dasgupta P. describes the idea of sustainability and concludes that the main factor it’s
connected with is population growth [4].

In the work devoted to MET (maritime education and training) group of authors concluded
that sustainable development in MET is connected with the rapid development of information as
the main impetus for the transformation of MET, updating its content and forms, methods and
technologies, improving the efficiency and accessibility of quality education [5].

The relevance of research. Nowadays martial state in Ukraine influence MET’s
sutainability. It is of high importance to investigate the ways we can continue sustainable
development under these circumstances.

Problem formulation. The aim of the work is to analyse the ensurance of sustainable
development of MET under the conditions of martial state.

Research results. Unfortunately, the war has made adjustments to the functioning and
educational process of KSMA. The teaching staff of the Academy has been ready to work online,
as since 2014, especially during the pandemic, the work at LMS MOODLE has been actively
developing, as well as online platforms and tools have been actively involving. Besides, the work
with cloud-based technologies and augmented and virtual reality has been introduced into the
educational process. All these achievements created conditions for the continuation of high-quality
educational process during the wartime period.

The educational process is currently lasting at the Academy. Lectures and practical classes
are held using Zoom platform, as the sustainable development in maritime education and training
is aimed at establishing and developing continuous educational process and ensuring compliance
with the rapidly changing requirements of the XXI century.

7 epydus 2022 poky 115


mailto:alena020114@ukr.net

IIpo6.emu cmaso20 po3sumky Mopcobkoi eanysi (PSDMI-2022)
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Cuncrema ynpasniHHA HaBYaHHAM XepCOHCbKOI AepXaBHOI MOPCHKOT
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o] MAaninAssra mAtiis dannimis s RAaamAinaa

The main page contains a schedule of classes and sessions, recommendations on actions
during an air-raid alert and other common issues of the educational process arrangement.

Each student has his personal account, containing his subjects and navigation in disciplines,
which gives him an ability to view the schedule and see general recommendations. When opening
the subject page, there is a methodical section with the syllabus, methodical recommendations for
lectures, practical and individual work.

@ XAMA OH/TAVH YkpaiHceka (uk) ¥ A ® JleuweHko AnboHa Man\ZmBHaa ¥
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CyAHOBOAIHHA (3a0uHa

dopma Hasu OcsiTHA nnatdopma OcgiTHa naatdpopma Lo OcsiTHA Nhatpopma - Yacosa wkana

> Posknap dakynbTery Ainosa ykpaiHcbka MoBa: ENeKTpoHHe HaB4aHHs: 3MilaHe HaBYaHHA AK

CyAHOBOAIHHA (AeHHa 0Co6AMBOCTI HOBOTO ... NPaKTUKYM 3 aKTUBHUX iHHOBaUiViHa dopMa ... @y £~
MeToAiB -

dopma Hasu...
> Oinocodia (2021-22) 0% 3aBepweHo

3 iH.
- <

> ®inocodisa (2022-23)
Figure 2 — Personal account and navigation
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Hemae enemeHTiB Kypcie 3
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The next section contains lecture materials, in case if the student has been unable to attend
classes due to the air-raid alert, lack of Internet connection, electricity, he can individually process
the material, complete the tasks and get a certain number of points in this type of activity.
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Figure 3 — Lecture materials and test tasks

In “Practical tasks” section, the student has the opportunity to perform tasks at any time.
After completing the tasks, they are either uploaded and a lecturer checks them and assigns a grade,
or the student immediately passes the test tasks and receives his grade. In addition, a part of the
training courses is provided with online simulators via cloud-based technologies. Exams are held
online: the student passes the theoretical part of the exam, whereas practical skills are developed
using online simulators and VR technologies. A report on passing is automatically sent to the
lecturer.

@’ XAMA OHNAVIH YKpalHcEka: (uk) -~ A @ JleweHko AnboHa Mm,\:amusm“ <
3ABAAHHSA A0 MPAKTUYHNX 3AHATL 419 340BYBAYIB BMLOT OCBITA
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MPAKTUYHE 3AHATTA 1. FEHE3A ®I/IOCO®CHKOTO 3HAHHA ¥ KOHTEKCTI LIMBINI3ALLIMHMX MNPOLLECIB

Onpautoite TeopeTUYHNA MaTtepian 3a NiaHoM AN BUCTYNY Ha OHNaH-3aHATTI Ta BUKOHaWTe 3aBAaHHA

MPAKTUYHE 3AHATTA 2. FEHE3A ®IJIOCO®CHKOTO 3HAHHSA ¥ KOHTEKCTI LMBIMI3ALIVHUX MPOLLECIB

Oﬂy)dlLK)MTE’ TeopeTu4YHU Matepian 3a NNaHoOM ANA BUCTYNY Ha OHNIaNH-3aHATTI Ta BUKOHauUTe 3aBAaHHA

MNPAKTUYHE 3AHATTA 3. FEHE3A ®I/IOCO®DCHKOrO 3HAHHA ¥ KOHTEKCTI LIMBINI3ALIMHMX MPOLLECIB

OnpautoiiTe TEOPEeTUYHWIA MaTepian 3a NN1aHOM ANA BUCTYMNY Ha OHNaWH-3aHATTI Ta BUKOHalTe 3aBAaHHA

NPAKTUYHE 3AHATTA 4. OCHOBHI HAMPAMMW CYYACHOI ®I/10CODIT

Onpautoite TeOpeTUYHUIA MaTepian 3a NAaHoOM ANA BUCTYNY Ha OHNaH-3aHATTI Ta BUKOHaWTe 3aBAaHHA

MPAKTUYHE 3AHSATTS 5. ®I/IOCODIA YKPATHU (BIA, KMIBCbKOI PYCI 40 HALLOTO YACY)

= Onpauoiite TeOpPeTUYHWIA MaTepian 3a NAaHOM ANA BUCTYNY Ha OHNANH-3aHATTI Ta BUKOHaWTe 3aBAaHHA

MPAKTUYHE 3AHATTSA 6. ®IIOCO®IA YKPATHU (BIA KUIBCLKOI PYCI 40 HALLOTO YACY)

Figure 4 — Tasks for practical works

The lack of access to KSMA facilities, and, accordingly, laboratories and training centre,
created a challenge in training and certification of our graduates, as at the final year of study the
students must obtain the maximum number of certificates and receive the first Certificate of
Competency which is acquired after the presentation of a diploma. Lithuanian Maritime Academy
has assisted us in solving this problem. LMA implements the program of KSMA students’ training
corresponding to the agreed programs and allowing to complete high-quality simulator training at
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LMA in the offline mode and train all practical skills and obtain international certificates necessary
for receiving the first Certificate of Competency.

Therefore, sustainable development in MET under the conditions of martial state extremely
fulfills all international requirements for the training of a high-quality specialists of sea and river
transport.

Conclusions. The paper lists the definitions of “sustainable development” made by
different researchers. The article contains the definition of term “sustainable development in met”.
The influence of martial state is described on the example of ksma’s educational process. It is
highlighted that due to the transfer of educational process to e-learning teachers of ksma use
different online tools (e.g. Lms moodle, zoom platform). We see the prospects of further research
in the analyse of met by means of digitalization tools.
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3 JOCBIAY BITPOBA/KEHHS EJIEKTPOHHUX HABYAJIBHUX ITOCIBHUKIB

Mopo3s O.J1.
XepcoHncoka depaicasna Mopcbka akademisi, Yrkpaina

Beryn. MogepHizaliisi ocBiTHBOI cdepu, Tak caMO sK 1 BCIX IHIIUX Traiay3ei
KHUTTEAUTBHOCTI  Oyap-sIKOTO ~ PO3BHHEHOTO  CYCHUIBCTBA,  BHU3HAYAETHCA  AKTUBHHUM
BIIPOBAIPKCHHSIM 1HHOBALIIMHUX PO3POOOK, SIKI IPYHTYIOTHCSI HA Cy4aCHUX JOCATHEHHSAX HAYKH U
TexHiku. OCBITHIM IPOIEC CHOTOIHI BUMArae ajanTaiii 7o notped 3100yBadiB OCBITH, aJKe 4acu
3MIHIOIOThCA. SIK 3a3Hauyae MiHICTp ocBitH 1 Hayku Ykpainu C. lllkapneT, ocHOBHHM, 0a30BUM
KOMIIOHEHTOM HamioHampHOTO TEXHOMApKy 3 MiABHINEHHS SIKOCTI OCBITH € BIIPOBAKEHHS B
OCBITHIl MPOCTIp KOMIIETEHTHICHOI OCBITH, a Takoxk (yHKUiOHYyBaHHS oddnaiiH Ta oHIANWH
pecypciB [1]. CtpiMke mommpeHHs cBiTOM maHzaemii kopoHaripycy y 2019 poui npusseno 1o
CYTTEBHX 3MIH B OpraHizalii OCBITHbOI'O IIPOLIECY 3arajioM, Ta y 3aKjia/iaXx BUIIOT OCBITH 30KpeMa.
Buknagauyi mouyanu mrykath Ta 3acTOCOBYBaTH HOBi CTpaTerii Ta METOOM HABYAHHS 3aulsd
3a0e3MeueHHs] HaBYaJIbHUX JOCATHEHb 3100yBadiB ocBith [2]. JlucranmiiiHe abo OHIIaiH
HaBYaHHS CTAa€ HOPMOIO HOBOTO OCBITHBOTO cepenoBHINA. SIK CBiT4aTh JOCIHIPKEHHS, TOJIS
OHJTaliH KOMITOHEHTY B OCBITHROMY TPOIIECi 3a YaciB manaemii 3HauHo 3pocia [3]. To6To, cydacHi
IKT cTaroTh HEBiI’€MHOIO YaCTHHOIO YHIBEPCHUTETCHKOI OCBITH, @ TOMY CHOT'OJIHI BXKE€ HE BHHUKAE
IUTAHHSA Y4 BUKOPUCTOBYBATH TEXHOJOTI €JIEKTPOHHOIO HAaBYaHHS, OLIbII aKTyaJlbHUM Hapasi
CTa€ MUTAHHS PO HalleeKTUBHIIII MiJXO/U 10 3aCTOCYBAaHHS IBOTO 3ac00y NepeaBaHHs 3HaHb,
¢dopmyBaHHS npodeciiHMX KOMIIETEHIIIH Ta pO3BUTKY NMpodeciiHuX yMiHb 3100yBadiB OCBITH.

AKTYyaJIbHIiCTBb A0ciIKeHb. OcO0IMBOI X aKTyaJIbHOCTI IHHOBAllli B OCBITHROMY ITPOLIEC]
HaOy/H 3 TOYaTKOM MTOBHOMACIITAOHOTO BTOPTHEHHS BIHICHK pocCiiichKkol (enepallii Ha TEpUTOPitO
VYkpainu Ta 3 mo4aTkoM BO€HHUX Jii. [liITprMKa aKTHBHOTO yIIPOBaIXKEHHS 1HHOBAII1Il B OCBITHIO
raiy3b IiJ] 4ac BilfHHM cTajla OJHHUM 13 KJIIIOUOBHMX HaIpsiMiB poOoTH MiHicTepcTBa OCBITH 1 HAYKH
VYkpainu Ta oro miapo3aAuIiB, Ta i cami BUKJIaaql CTaIM 0TI aKTUBHO BECTH TOIIYK NIISXIB
BUpILLIEHHS IPOoOJIeM B Oopraxisailii HaB4aHHs 37100yBauiB OCBITH, aJpKe HE3Ba)XKalOUHW HI Ha IO,
MaEMO MPOJIOBXKYBATH Ha/laBaTU SIKICHI OCBITHI MOCIyTH 3700yBauaM OCBITH, TOTYBaTH
BUCOKOKBaJIi(hiKOBaHUX, KOMIIETEHTHUX Ta KOHKYPEHTOCIIPOMOKHUX (haxiBIIiB.

IlocranoBka 3agaui. Opraxizaiisi OCBITHROTO TPOIECY B yMOBaX BOEHHOTO CTaHy
XapaKTepU3yeThCs 1€ OUTBIIOI KUIBKICTIO BMKJIMKIB, HDK 3@ 4yaciB MaHAeMii, aJpke Terep He
3aBXKIM MOXKJIMBO IPOCTO CKOPHUCTATHCS OHJIAMH pPecypcoM sl MPOBEICHHS 3aHSTh 4epes
peryJsipHi 0OCTpiIK, MOBITPSHI TPUBOTH, BIKIIOUEHHS €JIEKTPOEHEpPrii, BIACYTHICTh 3B 53Ky Ta
Iatepuery. Otox, mepen BHUKIagadaMH 3aKJIa[IB BHUIOI OCBITH IIOCTa€ 3ajavya TOIIYKY
oprasizauii OCBITHBOI'O TIpolleCy B HemepeadadyBaHMX, YacTo 3MIHIOBaHMX 1, HaBiTh,
HeOe3neyHux ymoBax. ToOTo, MoBa ie Mpo HEOOXiNHICTh CTBOPEHHS/BUKOPUCTAHHS TaKOTO
pecypcy, 4M TO paaiie, KomMOiHamii pecypciB, ski O JO3BOJHMIM TMOETHATH CHHXPOHHUN Ta
ACHHXPOHHUM KOMITOHEHTH HABUYaJIbHOI JISUTBHOCTI 1, TAKMM YWHOM, YMOJIUBUIU O 3aCBOEHHS
3100yBayaMH OCBITH HaBYAJILHOTO MaTepiaixy BIAMOBITHO J0 MIPOrpaMH HE3aJeKHO BiJl MICIIS Ta
yYMOB iX nepeOyBaHHs.

B Hamomy nocnipkeHHI MaeMo Ha MET1 MOJUIUTUCS JOCBIIOM BUKOPUCTAHHS HaBUATBHOI
mwiatdopmu Moodle (a came cTBopeHHS cepii eCKTPOHHUX HaBYAIbHUX MOCIOHHMKIB 3 MOPCHKOT
aHTIIHChKOI MOBM) Ta MIaTGOpMHU IJs Bileo-3B 53Ky Z0OM 3aiiis peanizailii MOXKJIHBOCTI
NO€HAHHS CHHXPOHHOT'O Ta ACHHXPOHHOI'O KOMIIOHEHTIB OHJIAi{H HaBYaHHSI.

OTxe, Ha 3acimaHHi Kadenpu aHTIiiCbKOi MOBH B CYIHOBOXIHHI y uepBHI 2022 poky
00TOBOPIOBAJIOCS TUTAHHS TIPO HEOOXIAHICTh MOMIYKY aJIbTEPHATUBHOTO CIIOCO0Y 3a0e3meueHHS
KypCaHTIB HaBYAJIbLHUMH MaTepialaMy 4epe3 HEMOXKIUBICTh JIPYKY HaBYAIBHUX MOCIOHUKIB Ta
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nepeaayi iX KypcaHTaM y YMOBax BOEHHOTO 4acy. B xo/i oOroBopeHHs 0yino npuitHATE pilieHHs
CTBOPHTH CEPil0 eJIEKTPOHHUX HaBYAIbHHUX MOCIOHKMKIB Ha riatdopmi LMS Moodle mist koskHOTro
Kypcy HaBuaHHs. YneHamu poOouoi Tpynu Oyino BHUPOOJIEHO CTPYKTYpy TOCIOHHMKY Ta
3aIPOIIOHOBAHO BapiaHTH HAIOBHEHHS KOXKHOTO YPOKY Pi3HHMMH THIAMHU JQHHX BiIMOBIJHO JI0
IIOCTaBJICHOI METH.

& madlksma ks

&) xama oHnaH - A m

c Maodule 2 Persanal Safety Aboard
« Module 2 Perscast
Safety Aboard ) -

Essential competency: explain the basics of safe working practices aboard ships

Part 1 Safety Standards

Part 2 Parsanal Protective Equipment

Pucynok 1 — TunoBa cTpykTypa HaB4aJIbHOI'O MOJYJIS

KoxxeH enexkTpoHHMH HaBYaJIIbHUM MOCIOHUK CKJIQAAETHCS 3 M’ SATH HABYAJIbHUX MOYIIIB.
Ha mouatky mojyns 00OB’SI3KOBO 3a3HA4Ya€eThCcsi 0a30Ba KOMITETEHINISI, KOO Ma€ OBOJIOJITH
3100yBay OCBITM MO 3aBEPIIEHHIO BUBYEHHS MOIYJS s TOro, moO 3poOMTH HaBYAHHS
OCMHCIIEHUM Ta 3HAYMMHM Ta OKpeCIUTH (piHaIpHY MeTy HaBuaHHs. KojkeH MOyIb CKITaIaeThes
3 TPbOX YAaCTHUH, K1 MICTATH ME€BHY KUJIBKICTh YPOKIB, 3aJI€KHO BiJ] TEMHU Ta KIJIbKOCTI 6a30BUX
YMiHb T4 HABUYOK, IKUMHU HEOOX1THO OBOJIOJIITH y MPOIEC BUBUCHHS.

HanoBHEeHHs KOXHOTIO OKPEMOI'o YPOKY CKJIAJa€ThCs 3 JBOX OCHOBHUX THUIIIB CTOPIHOK:
CTOpIHKA 3 JaHUMH Ta CTOPIHKA 3 MUTAaHHSIMHU.

CTopiHKM 3 NMUTAHHSAMHU MICTATh PI3HOTO THUITYy BIPAaBU HAa BUBYEHHS JIEKCUYHOTO abo
rpamMaTHYHOrO MaTepiaiy, SKHH € pelneBaHTHMM Juis 1iei temu. MoxmBocti LMS Moodle
JI03BOJISIIOTH B IHTEpaKTHBHIM ¢opmi BHKOHYBaTH BrpaBu Tumy Label the pictures, Match the
words and the definitions, Fill in the gaps, Mark the statements as T (True) or F (False), Choose
the appropriate option6 Toro.

€ 3 ¢ & mimka ' R e+ 00
XAMA OHIARH - A o -

PiAaryBaHbe BMICTY CTOpiHKH

Lesson 4 PPE Used on Boarde

i " m@ =m0 9 &5 Moty doudy ~ B @ 1) e M
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Pucynok 2 — Cropinka 3 nmuransm, Bipasa Label the pictures

Kypcantu MOXyTh BHKOHYBAaTH IIi BIIPaBH SIK IiJ 4Yac 3aHATTSA, TaK 1 CaMOCTIiiHO B
IHIMBITyaTbHOMY TOPSAKY, SKIIO 4Yepe3 Ti 4M iHIIN OoOCTaBHMHHM BiJBIIaTH YPOK HE BAAIIOCS.
[Iporpama HajamTOBaHA TAaKUM YMHOM, IO JOMOKH IpaBWJIbHA BiANOBiAb HE Oyne 3HaleHa,
NEepeiTH 10 HACTYITHOTO 3aBJAaHHS HE BJACThCS, & OTXKE, KypCAaHTHU HANlEBHO 3HATUMYTb, 110 BOHU
3po0min Bce MPaBWIBHO a00 JOMYCTHJIM TMOMWJIKY Ta MaroTh ii BumpaButu. Kpim ToroO,
HAJIAIITYBAaHHS YPOKIB J03BOJISIOTH MPOXOJUTH KOKEH YPOK III€ pa3 3a HEOOX1THOCTI TOBTOPUTH
a0 3aKpinuTH NPOUJCHUN MaTepial.

CTopiHKM 3 JNaHUMHU BUKOPHUCTOBYIOTHbCS JUIsl TMOJAHHS THUX BIpPaB Ta 3aBlaHb, SKI
noTpe0yloTh 00roBOpeHHs, OOTPYHTYBaHHS, TOIIO, TOOTO MHUTaHHS HE MOXyTh MatH 100%
npaBuiIbHOI Bianosiai. e 3aBmanus Tumy Discuss the questions, List the risks, Rate the PPE and
justify your choice, tomo. Takoxx Ha cTOpiHKax 3 JaHMMH IOJAIOThCS 0a30Bi TEKCTH abo
HABYallbHI BIiJ€O, SIKI MICTATH (hakTHuHy TpodeciiHO-OpieHTOBaHy iH(OpMAaILiI0 3 TEMH, IO
BUBYAETHCS.

JlocBig poOOTH 3 €IEKTPOHHUMH HaBUaJIbHHUMH IMOCIOHMKAMHU 3 MOPCBKOI aHTJIHCHKOL
MOBH TIPOTATOM Tepuioro cemectpy 2022-2023 H.p. moKasas, 10 TaKUW CIOCIO MpeacTaBiIeHHS
HaBUYaJIbHUX MaTepialliB SKHAHKpallle CIpuse peami3allii Takoi MOEIi 3MIIIaHOTO HaBYAaHHS, SIK
«mieperopuyTi kiacuy (flipped classes). KirrouoBoro xapakTeprCTHKORO i€l OCBITHBOT MOJIENI € T€,
10 OCHOBHY YacCTHHY POOOTH 13 O3HAHOMIIEHHS 3 HOBUM HaBYaJbHUM MaTepiajoM KypCaHTU
3IHCHIOIOTh B SKOCTI JOMAIIHBOTO 3aBJAaHHSA Ta MAOTh NMPHUWTH Ha HACTYITHE 3aHATTS 3 BXKE
c(hOpMOBaHUM YSBIECHHSIM MPO TeMY, 110 Oyae BUBUATUCS. Takuii MiJXiJ CTBOPIOE MOXKIUBOCTI
OTIaHOBYBATH HABUAIBHUN MaTepian y 3pydHHH JUIT KOKHOTO KypCaHTa 4ac Ta y TAKOMY TEMITi,
KU BIAMOBIZA€ IHAUBIAYaTbHUM OCOOIHMBOCTSAM KOXXHOTO KypcaHTa. OCKIIBKH B HayKOBO-
NEeAaroriyHOMy KOMIUIEKCI  «IileH-KoJeIk-akaaeMis» XepCOHChKOI JepKaBHOI MOPCBHKOT
akajemii 3 caMoro MepIIoro piBHS HAaBUAHHS KypCaHTH BUBYAIOTh CaM€ MOPCHKY aHTJIHCBKY
MOBY, OCOOJIMBICTIO SIKOi € Mpo¢heCiiiHO-0pIEHTOBAHUM XapaKTep, 110, B CBOIO Uepry, 3abe3nedye
peanizaiiro TPHUHIUIY KOHTEKCTHOTO HaBYaHHS, TO MIArOTOBKAa MailOyTHIX QaxiBLiB a0
npodeciiHO-OpIEHTOBAHOI KOMYHIKAIl YCKJIAaJHIOETbCA THUM (D)aKTOM, HI0 KYpCaHTH IMOBUHHI
OBOJIOJIITK HE JIMIIE MOBHHMH 3HaHHAMHU (0a30BUM BOKaOymsipoM, TIpaMaTUYHUMHU
KOHCTPYKUISIMHU, TOIO), a i A€TaJIbHO 3aCBOITH TOM MpPOQeECiiiHUII KOHTEKCT, B SIKOMY HEOOX1/IHO
OTepyBaTH LHMMHU MOBHUMH OJUHUIISIMHU: HANpPUKIAL, OCOOIHMBOCTI 3IIHCHEHHS BaHTaKHUX
omepailiii BIAMOBIAHO 70 TUIY CyAHA, OCHOBHI IpaBWja IMIOJ0 3aro0iraHHs 3ITKHEHHS CYJIEH,
6a30Bi mpaBMiIa 0cOOMCTOT Oe3MeKkH Ha cyiHi. TakKuM YNHOM, CTOPIHKU 3 MUTAHHSAMH Ta CTOPIHKH
3 JJaHUMH, 110 MICTATh 0a30Bl TEKCTH Ta 1HIIYy 1H(OpPMALil0 A BHUBYEHHS, AAIOTh 3MOTY
ACMHXPOHHO OMPAllbOBYBaTH HaBUAIBHHIA MaTepial KOXKHOMY 37100yBaueBi OCBITH y 3pyYHUH yac
Ta crnocio.

[Tig yac onmaiin 3auATTS, ki B X/ IMA mpoBoasThest Ha maTdopmi ZOOM, BUKIAAay Ta
KypCaHTH MarOTh 3MOTY 30CEPEIUTHCS Ha BUKOHAHHI IHTEPAKTHBHUX MPOJYKTHBHHUX BIIPAB, IO
CIpusi€ JOCSTHEHHIO TOJIOBHOI METH 3aHATh 3 JAMCHUILIIHM MopchKa aHTJiichbka MOBa —
dbopmyBaHHIO TPOPECIHHO-OPIEHTOBAHOT KOMYHIKaTUBHOI KOMIIETEHITI1.

[Tix yac oHNaitH 3aHATTS BUKJIaad Ma€ 3MOTY IEMOHCTPYBATH Ha €KpaHi caMe Ti CTOPIHKU
€JIEKTPOHHOTO HABYaJIbHOIO TMOCIOHHMKA, SKI TMOTPiOHI 3aBASKH JOCTYIMYy JI0 MOJIMBOCTI
penaryBaHHs Ta 3MIHM TIOCTIJIOBHOCTI 3aBJaHb Yy BIJMOBIAHOCTI JO IOCTaBJICHOI METH Ta
VKJIQIEHOTO IUIAHY-KOHCIEKTY 3aHSTTS. 3a HEOOXITHOCTI BHKJIaJad Ta KYpCaHTH MOXYTh
MOBEPTATHUCS 10 MPOUIEHUX BIIOMA JICKCUKO-TPAMAaTHYHUX BIIPAB, SIKIIO BUHUKAE HEOOXITHICTh
MOBTOPUTH Ta/ab0 TOSCHUTH MaTtepiaj, MPOSCHUTH HE3po3yMmin MoMeHTH. OjHak, OCHOBHUH
¢dokyc yBaru, Bce X TakH, CIIPSIMOBAHHI HA Ti CTOPIHKU 3 JaHUMH, SIKI MICTSATh MUTAHHS IS
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00roBopeHHst 200 BUCIIOBJIEHHSI OCOOMCTOI AYMKH 3/100yBadiB OCBITH i, TAKUM YHHOM, HA/Ial0Th
iM MOXKJIMBICTB IPAKTUKYBATH i BJIOCKOHAIIIOBATH HABUYKH BUILHOTO criiikyBaHHs (free practice).
TexHiuHI MOXITUBOCTI mIarGopMu Z0OOM YMOKJIMBIIIOIOTH IHTEPAKTHBHE OMPAIFOBAHHS TaKHX
CTOPIHOK 3 JaHUMH, SIKi paHillle B IPYKOBaHOMY HaBYaJIbHOMY MOCIOHUKY OIPALlbOBYBAJIHCS CYTO
inauBigyanbHo. Hampukman, mig vac BukoHanHs BrpaB tumy TICK the items, Rate the
situations....kypcaHTH MOXyTh cKopuctaTucs (yHkuicro KoMeHTyBaTH Ta MOCTaBUTH 3HAYOK
NIEBHOTO KOJILOPY O1J1s Ti€l KapTUHKH, SIKY BBaXKa€ 3a OTpiOHE.

STickthePPE| & [0 @ ®

=903

ko OW

Pucynox 3 — Ctopinka 3 nanumu, Bripasa Tick the appropriate PPE

Taxi TeXHIYHI MOXKIIMBOCTI € BaKJIMBUMU JIJIsl BHECEHHS IHTEPAKTUBHOI'O €JIEMEHTY HaBITh
y CyTO IHJOUBiAyaJlbHI BIpaBH, CTBOPEHHS MO3UTUBHOI €MOLINHHOI aTMocdepu Ha 3aHATTI,
3aJly4€HOCTI KOXKHOTO KypcaHTa B poOOTy, CHpUSIIOTh Bizyamizamii iHdopMmanii, 110
00rOBOPIOETHCS, @ OTXKE, MiJIBUIILYIOTh IHTEPEC Ta MOTUBAILIIIO 10 HABYaHHS.

PesyabraTn. Takum YuHOM, CTBEpIKYEMO, IO CTBOPEHHS cepii eIeKTPOHHUX
HaBYAIbHUX MOCiOHMKIB Ha ardopmi LMS Moodle y noennanHi i3 3amyueHHsM miaTdopmu
Z00M mpoBeNeHHs OHJIaH 3aHiAThb 3 MOpPCHKOI aHIJIINHCHKOI MOBH € €()EeKTUBHHUM 3acO00M
PO3BUTKY KOMYHIKaTMBHOI KOMIIETEHIIi] 3700yBauiB OCBITH B YMOBAaX BOEHHOTO CTaHy, aJDKe
J03BOJIsIE  3a0€3MEYUTH YCIiX 3J00yBaviB OCBITH HEOOXIJHMMH HaBUaJIbHUMH MaTepiajlaMu,
CTBOPIOE MOKJIMBOCTI, SIK JUIsI CHHXPOHHOT'O, TaK 1 aCHHXPOHHOTO OTlpaltoBaHHs Marepiany. Kpim
TOT0, HasBHICTh EJIEKTPOHHUX HABYAJbHUX IOCIOHMKIB CHpHUs€e peaiizalii Mojedl HaBYaHHS
«TIEPETOPHYTI KJacu», 110 CTBOPIOE TaKi MeNaroriyHi yMoBH, 3a SIKMX KypCaHTH BUATHCS cami
BHMBYATH HaBYAJIbHUI MaTepia, HECTH BIAMOBIIaIbHICTh 3a CB1M pIBEHb TOTOBHOCTI J0 3aHATTS Ta
HaOyBalOTh HABUYOK TalM-MEHEDKMEHTY, aJlKe BUSThCS €()eKTUBHO IUIaHYBATH CBii Jac.
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(Vkpaina)
IMEHHHUM ITOKA3UYUK Ommbka! 3aknanka He onpe/eeHa.
3MICT Ommbka! 3aknanka He onpe/eeHa.
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