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BCTYIIHE CJIOBO

CporonHi icHye HaraibHa HOTpeda B 3aCTOCYBaHHI B OCBITHBOMY IPOIECI MiATOTOBKU
(daxiBIiB HOBUX METOAIB, SIKi CIIPUATUMYTh MIABUIICHHIO HOT0 SIKOCTI Ta BHIPABIaIOTh ceOe Ha
HalllOHAJIBPHOMY Ta €BPOIEHCHKOMY MpocTopi. MoOpChKiii ramy3i MOTpiOHI CHeriamicTd, sKi
BMIiIOTh €()EKTUBHO MpallOBaTH B KOJEKTUBI, BUKOPUCTOBYIOTh HAOyTi 3HaHHS, BMIHHS Ta
HAaBUYKM Ha MpPaKTHIi, TOOTO mpodeciiiHO KOMMIETeHTHI. 3 Orjsay Ha 1€, OCHOBHOI METOIO
Cy4JacHOi BHIIOi OCBITH € MIArOTOBKa KBaJi()iKOBAHOIO CHelliaylicTa BIJAMOBIIHOTO pIBHS Ta
npo¢iaro, KOHKYPEHTO3aTHOTO HA PHUHKY Mpalli, KOMIIETEHTHOTO, SIKHl TPYHTOBHO BOJIOJI€E
npo¢eci€ro Ta OPIEHTYEThCA B CyMIKHHX Tally3sX IisSIIBHOCTI, TOTOBOTO A0 MpodeciiHOro pocry.
VY4acTe KypcaHTIB y HayKOBO-AOCJIIHIA POOOTI MOJINIIy€e HAYKOBUM PIBEHb OCBITU HAayKOBOI
MoJofi, HaOyBae TBOPUOrOo MIAXOAY Y BHUPpIlIeHHI NpodeciiiHuX 37100yTKiB, CHCTEMHOCTI Y
BUKOHAHHI TEOPETUYHUX Ta CKCIIEPUMEHTAJbHUX HAaYKOBO-JIOCHIAHUX pOOIT, PO3BHTKY
TBOPYOTO, aHATITHYHOT'O MUCIICHHS, 3/IaTHOCTI J10 TBOPUYOi poOOTH 3a (haxom.

HaykoBo-nocmigna poGoTta — OJWH 3 OCHOBHMX MOKa3HUKIB €(PEKTUBHOI AiSIIBHOCTI
HAIIIOr0 3aKJjaay. 3ajJlyueHHs KypCaHTIB O HAyKOBO-AOCIIHOT poOOTH — MPOBIIHUIN HANpPsAMOK
pobotn XepcOHCHKOI JIep’KaBHOI MOpChKOi akagemii. Taka poOota crpusie MiABUILIEHHIO
HAayKOBOI'O PIBHA OCBITM MOJIOJI, PO3BUTKY TBOPHYOIO MIAXOAY Yy BUPIIMIEHHI NpodeciiiHux
HaBuKiB. [IpoBeeHHs 3aX0/iB y paMKaxX HayKOBO-JOCIIIHOI pOOOTH B HaIlil akajeMii, B TOMY
YUCIIi, ¥ JTaHOi KOH(EPEHIIii, CIpuse PO3BUTKY Ta peaiizallii 3i0HOCTel KypCcaHTIB, CTUMYJIIOE
TBOPYY IPaIf0 HAYKOBO-TIEAArOr'iYHKUX MPaIliBHUKIB Ta BUKJIAIAdiB. SIK HACJIIOK, IMiIBUIYEThHCS
AKICTb MIATOTOBKM (haXiBILiB, aKTHBI3YETHCS HABYAJIbHO-II3HABaJIbHA MAISUIbHICTH KYpPCaHTIB
aKajeMmii, BJOCKOHAJIIOETHCSI HaBYaIbHUI mporec. KpiM Toro, MoxkHa CTBEpAKYBaTH, L0 TaKl
3aX0/M € HalO1JIbIII ICKPAaBUMU CTOPIHKAMU HAyKOBOI'O KU TTS HAIIOI akaJeMii — Lie MOKJIMBICTh
MOCJIYXaTH JIONOBI/Ii Ta TO3HAMOMHUTHUCH 3 MOJIOAMMH HAYKOBIISIMH, B TOMY YHCJII i 1HIIMX BY3iB,
CaMOMY PO3IOBICTH TPO CBOI AOCIHIPKEHHS 3allikaBJICHIHM aymurtopii. s THX, XTO TiJbKH
pO3MOYMHAE CBil TBOpPUMH NUIAX, — II€ TEpPHIi BPa)XCHHsS BiJIl 3aJyd4eHHS JO HAYKOBOTO
CIJIKyBaHHA. BakimBa prca MOJOAOrO HAyKOBIS — IPAarHEHHsS JO IMi3HAHHS HOBOTO, JIO
NPUMHOXEHHS 3HaHb, HEBTOMHICTh HAYKOBOT'O MOIIYKY.

Tinmpku pa3oM 3 BaMmH, OOJapOBAaHOIO Ta TBOPYOK MOJOIII0, MH, TPOQECOpPCHKO-
BUKJIAJIallbKUN CKJIaa 1 MpoBigHl (axiBui akajaemii, 00’€IHABIIA HaIlll 3yCHIUIA, 3MOXEMO
NOKPAIIUTH CHCTEMY OCBITHBOI'O TIIpollecy, 3a0e3leuuTH BHCOKHH piBeHb KBauiikarii
BUITYCKHUKIB Ta c(pOopMyBaTu B CYCHIIBCTBI MOBAary A0 TaJaHOBUTHUX HAYKOBIIIB, MaiOyTHiX
npodecioHaiB, MO IIHO MPEICTaBISATUMYTh Hallly JIep>KaBy Ha CBITOBOMY PiBHi.

CrnoniBaemocsi, mo YortupnHanusara BceykpaiHcbka HaykoBa KOH(EpEHIIisl CTYAEHTIB
«CyuyacHi npobieMu MOPCHKOTO TPaHCIOPTY Ta Oe3leka MOpenjaBCTBa» YCHaJIKye Kpalii
TpaJuLil HonepeaHiX KoH(pEepeHLIH 1 cTaHe HaJiiHUM MIATPYHTAM Ui PO3BUTKY HAyKOBOI
JUSUIBHOCTI KYpCaHTIB XEpCOHCHKOI JepikaBHOI MOPCHKOI akajgemii Ta CTYIEHTIB IHIIMX
HaBYAJBHUX 3aKJIa/iB YKpaiHH.

3u4y BCIM y4acHHKaM KOH(epeHIi IIiHOI JOCIiAHUILKOI pOOOTH, KOHCTPYKTHBHUX
i7iell Ta BATOMUX HaYKOBUX JOCATHEHbD.

B. 0. pekmopa X/[MA,

npogecop B.B. YEPHABCHKHUH
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EKCIUIYATALIA BOJHOI'O TPAHCIIOPTY
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MPOBJEMMU CTAJOI'O PO3BUTKY MOPCBKOI T'AJ1Y31 B YKPAIHI

I'powes O.B.
Kuiscoxuii incmumym 6o0ono2o mparncnopmy imeni cemomana Ilempa
Konawesuua-Cacaiioaunozo
epoicasnuii ynisepcumem ingppacmpykmypu i mexHoo2iu

[Tpobriema cTamoro po3BUTKY MOPCHKOI raiy3i B YKpaiHi € HaJI3BHYaiiHO Ba)KIUBOIO
yepe3 CTpaTeriuHe 3HA4YeHHs i€l Taimy3i Al eKOHOMIKM Ta HallioHanbHOI Oesneku. Mopchka
iHppacTpykTypa 3a0e3neuye KIIOYOBI TPAHCHOPTHI MUISXH, EKCIOPT Ta IMIIOPT TOBApiB,
eHepreTuyHy O6e3MeKy Ta pO3BUTOK MpulepexxHux Teputopiil. OHaK BiifHa 3 poci€ro 3arocTpuia
icHytoui mpobiieMH, 30KpeMa OJIoKaJy MOpTiB, pyHHYBaHHSA 1H(PACTPYKTypu Ta €KOHOMIiuHI
BTpATH, [0 CYTTEBO YCKIIAHIOIOThH CTanil po3BUTOK [1, 2].

[lepen Hamow naepkaBoro, YKpaiHOI, CTOSTh CEpHO3HI BUKIMKH IIOAO PO3BHUTKY
MOpPCBKOI raiysi mi yac arpecii pocii. Lle cyTTeBo BIIIMHYJIO Ha NMPOOJIIEMH CTAJIOTO PO3BUTKY
MOpPCBKOI raiy3i, 3arOCTPUBIIN BXE ICHYKOYl TPYIHOILII, Ta CTBOPUBIIM HOB1 BUKIUKH. OChb
OCHOBHI aCMEKTH 1IbOT'0 BILTUBY:

1.exoHOMIYHI BTpaTH Ta 0JIOKaIa MOPTIB:

1.1 6noxaoa yxpaincokux nopmie. Ilicis moyaTky mMOBHOMACIITAOHOTO BTOPIHEHHS POCii
B moToMy 2022 poky ykpaiHChKi moptu B HopHOMY Ta A30BCBKOMY MOPSX ONHMHUIIMCS i
pociiicekoro 610Kao0. Lle cyTTeBO 0OMEXHIIO €KCIOPT 3€pHa, METaldypriiHol mpoaykuii ta
IHIIMX TOBapiB, 110 3aBAAJI0 BEJINYE3HUX 30UTKIB YKPAiHChK1i €KOHOMILl Ta MOPCHKIM TOPriBJIL.

1.2. Buuoicenns obcseie nepesezens. BilicbKOB1 Aii MpU3BENM 10 3YNUHKH OaraThbox
MOPCHKUX TPaHCIOPTHHX IUISAXIB 1 3MEHIICHHS KUIBKOCTI CYJEH, 110 3aXO0JTh 10 YKpaiHChKUX
nopTiB. L{e yckiaqHuI0 MiX>KHAPOIHY TOPTiBJIIO Ta JIOTICTUYHI Orepalrii.

1.3. 3mina nocicmuunux mapwpymis. Ykpaina Oyna 3MylIeHa IIyKaTH aJbTEPHATHBHI
HUIAXU JUIsl eKCIOPTY Yepe3 3aJII3HULIO0 Ta CYCiHI KpaiHu, 110 3HAYHO MiABUINMIIO BUTPATU Ha
NepeBe3eHHs TOBapiB.

2. ExonoriyHi mpoGnemu:

2.1. 3abpyonenns  mopcvkozo cepedoguwa. BilicbkoBi  mii, OomOapayBaHHS
iHppacTpyKTypu Ta KOpaOmi, 110 3aTOHYJNM, TpU3BeIH 10 3abpymHeHHs Box YopHoro ta
A3zoBcbkoro MopiB. BinOyBaeTbcs BUTIK HAQTOMPOAYKTIB, TOKCHYHUX PEUOBHUH Ta HeOE3MEUHUX
MaTepiajiB, 1110 3aBAA€ KON EKOCHCTEMI.

2.2. Minyeanna mopcokux winaxie. MiHM, SKi BHUKOPUCTOBYIOTHCS MiJl 4Yac BilHH,
CTBOPIOIOTH 3arpo3y JUIi MOPCHKOI HaBiramii Ta pudaabCTBa, a TAKOXK CHPUAIOTH 3a0pyTHEHHIO
MOPCBKOT'O JTHA.

3. IndpacTpykTypH1 pyHHYyBaHHS:

3.1. sHuwenus nopmoeoi ingpacmpyxmypu. barato ykpaiHCBKUX IOPTiB, TaKUX SIK
Mapiymnonb, MukoinaiB, XepcoH, bepasHCbK 3a3HaJM CYTTEBUX TOMIKO/KEHb abo Oy
OKYyNOBaHI pociicbkuMu Bilicbkkamu. lle mpu3Beno 10 MOBHOI ab0 YacTKOBOi BTpaTH iX
¢ynkuionaabHoCTI [3].

3.2. Pyiunysanus cyoHoOyOigHux i pemommuux nionpuemcms. IlimnpueMcTBa, 110
3aliManucs OyNIBHMIITBOM 1 PEMOHTOM CYJE€H, TaKOX CTaJld MILICHSIMM A OOCTpUIIB, LIO
MOTIPIIMIIO ¥ 0€3 TOro CKJIaJIHE CTAHOBHILE CYTHOOY/IBHOI ray3i.

4. BrpaTta KOHTPOIO HAJ peCypcaMu Ta BOJIHUMU HUTSIXaAMH:

4.1. okynayia Kpumy ma Azoecekoco mops. Btpata koHTpomo Haj KpuMcbkum
MiBOCTPOBOM 1 YacTUHAMH A30BCHKOT'O MOPS 3HAYHO OOMEKHJIA TOCTYN YKpaiHU 10 BaXKJIMBUX
MOPCBKHUX PECypCiB, TAKUX sIK PHOHI 3aIacH, a TAKOXK CTPATErTYHUX MOPCHKUX HIUISIXIB.

4.2. Cnpoba 3axonnenns ocmposa 3miinuii. OcTpiB 3MiiHUH, 1O Ma€e BaXIJIUBE
CTpaTeriyHe 3Ha4eHHS B YOpHOMY MOpi, CTaB OJHIEI0 3 KIIOYOBUX TOYOK BiiCHKOBHIX IiH.
KoHTpons Hajg HUM BIIMBa€E Ha MOKIHMBICTh HaBiraiii Ta JOCTYH 0 PECypcCiB y MiBHIYHO-
3axigHii yacTuHi YopHOro Mops.

5. MixxHapo/iHa 10OMOra Ta CaHKIIi:
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5.1. énaue camxyiii Ha pocito. CaHKIIi1, 3aIIPOBAJHKEHI MPOTH POCIi, BIVIMHYJIN HA MOPCHKY
rajaysb periony. Jleski MDKHapOAHI KOMIMaHII HNPUIIMHUIM CIIBOPALIO 3 HEK, L0 3MYCHJIO
pociiicbKi KOMIIaH1i IIyKaTu OOX1/IHI HUIAXH, 30KpeMa B 00X1J] YKpaiHCbKUX TEpUTOPIil.

5.2. MisxcuapooHni iniyiamueu O0ns GiOKpumms nopmig. 3aBISKH TUTLIOMATHYHUM
3YCHIUISIM Ta Yrojam, TakuM SIK «3epHoBa yroga» 3a ydacti OOH ta Typeuunmnu, Ykpaina
YaCTKOBO BiJTHOBHJIA MOXKIIUBICTh €KCIIOPTYBATH 3€PHO Yepe3 CBOI MOPTH, X04a 1€ 3aJIMIIA€ThCS
Iy’KE€ pU3UKOBAHUM Yepe3 MOCTIHHI 00CTpiiH.

6. ComiasibH1 HACIIJIKH.

6.1. Miepayia mopcekux ¢haxisyie. barato kBami(iKOBaHUX MPALIBHUKIB MOPCHKOL
rajiysi, BKJIIOYaIOUU MOPSKIB, iIHKEHepiB Ta IHIIUX (axiBIiB, OyJIu 3MYIICH] 3aJUIINTH YKpaiHy
yepe3 00ioBI Aii 400 THMYacOBO BTPATUTH pOOOTY Yepe3 3yNUHKY OPTOBOI A1SIIBHOCTI.

6.2. locipuwienns ymoe npayi. YMOBH Tpalli B MOPCHKiH Taiy3i 3HAYHO YCKJIAIHUIIHCS
yepe3 HeOE3MeKy Ui JKUTTSA, OCOONMBO B 30HAX AKTHBHUX OOWOBHX i Ta mMOONU3Y
npUOEPEeKHUX TEPUTOPIH.

7. BiTHOBJIEHHS Ta MEPCHEKTHBA CTAJIOr0 PO3BUTKY:

7.1. naan sionosnenus ingpacmpyxmypu. Ilicns 3aBeplieHHs BIHHH BaKJIMBOIO Oyie
po3poOKa IMJaHy BIJAHOBJIEHHS IOPTOBOI IH(YPACTPYKTypH, CYAHOOYIIBHMUX MIAIPUEMCTB Ta
IHIIMX KITFOYOBHMX €JIEMEHTIB MOPCHKOT ramny3i [4].

7.2. Inmeepayis 6 €8ponelicbKy cucmemy MOpcbKux nepeeeszens. Ilicist BiliHM YkpaiHa
MOXX€ OTPUMATH HOBI MOXJIMBOCTI JUIA PO3BUTKY 3aBISKU IHTErpaimii B €BPOICHCHKI
TPAaHCIIOPTHI Mepexi, 3aJly4eHHI0O MIKHAPOIHUX IHBECTOPIB T4 OHOBJICHHIO CBOIX MOPCHKHX
MOTYKHOCTEH 32 paXyHOK CY4aCHHMX TEXHOJOT1H.

Omxe, BiifHA 3 POCI€I0 3HAYHO YCKIAJHWIA PO3BUTOK MOPCHKOI Taiy3i B YKpaiHi, ane
miciIsg  3aBepICHHs BIACBKOBOTO KOH(JIIKTY BIJIHOBJIEHHS Ta MOJEpHI3alis MOPCHhKOI
1H(QPAaCTPYKTYpPH CTaHYTh KIIIOUOBHUMH 3aBJAaHHSMHU ISl JOCATHEHHSI CTaJOro pPO3BUTKY B
MalOyTHbOMY.

BucnoBku. [Ipobiemu ctanoro po3BUTKY MOPCHKOI ramy3i B YKpaiHi € KOMITJIEKCHUMU
Ta BUMaraloTh HeraifHOro BUpimieHHs. BiliHa He nuIie 3aroctpuia BxKe iCHYIYi TPYAHOII, TaKi
K 3acTapijia IHQpacTpyKTypa, eKOJIOTIYHI BUKJIMKU Ta HU3bKa €KOHOMIYHA €()EeKTHUBHICTh, ajie U
CTBOpUJIa HOBI 3arpo3u — pyHHYBaHHS MOPTiB, OJIOKaTy CYAHOIJIABCTBA Ta PU3UKHU IS O€3TEKH.

Jlns 3a0e3mneueHHs CTaIoro po3BUTKY MOPCHKOI raiy3i YkpaiHi HE0OXiHO 30CepeTuTHCS
Ha BIJHOBJICHHI Ta MoOjepHi3auii iHdpacTpykTypH, 3a0e3nmedeHHi Oe3rekd B yMOBax BiiiHH,
3alydeHHl MDKHapOAHMX NapTHEPIB, a TaKOX IHTErpauli €KOJIOTIYHO YHUCTHX TEXHOJOTIH.
HeobxigHa 1 miaroToBka CreNialicTiB MOPCHKOI raiy3l y HaBYaJbHHUX 3akianax Ykpainu. Lle
JO3BOJIUTh HE JIMIIE BiTHOBUTH EKOHOMIUHMU TMOTEHIial, ajle ¥ CHPUSTH JTOBrOCTPOKOBIH
CTIHKOCTI TaJIy31 B yMOBaX IJI00QJIbHUX BUKJIMKIB.
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SOFTWARE FOR CONDITION MONITORING AND PREDICTIVE MAINTENANCE
IN MARINE EQUIPMENT

Zadorozhnii Volodymyr
Kherson State Maritime Academy
Scientific supervisor — Litikova O. 1.

In the maritime industry, the reliability and efficiency of marine equipment are crucial for
safe and cost-effective operations. Condition monitoring and predictive maintenance software
play a vital role in ensuring that marine equipment operates smoothly and without unexpected
failures. This article explores the importance, functionality, and benefits of such software in the
maritime sector.

Importance of Condition Monitoring and Predictive Maintenance

Condition monitoring involves continuously assessing the state of equipment to detect
any signs of wear or malfunction. Predictive maintenance, on the other hand, uses data from
condition monitoring to predict when maintenance should be performed. This proactive approach
helps in preventing unexpected breakdowns, which can be costly and dangerous in a marine
environment [3].

The maritime industry operates under harsh conditions, with equipment exposed to
saltwater, extreme temperatures, and constant mechanical stress. These factors can accelerate
wear and tear, making regular maintenance essential. Traditional maintenance methods, which
rely on scheduled inspections and repairs, may not be sufficient to catch issues early. This is
where condition monitoring and predictive maintenance software come into play, offering a
more dynamic and responsive approach to equipment management [5].

Functionality of the Software

The software used for condition monitoring and predictive maintenance collects data
from various sensors installed on marine equipment. These sensors measure parameters such as
temperature, vibration, pressure, and oil quality. The software then analyzes this data in real-time
to identify any deviations from normal operating conditions [4].

Advanced algorithms and machine learning techniques are often employed to predict
potential failures. For example, if the software detects an unusual increase in vibration in a ship's
engine, it can predict that a component might fail soon. This allows the crew to perform
maintenance before a breakdown occurs [1].

Moreover, the software can integrate with other ship systems to provide a comprehensive
overview of the vessel's health. It can generate detailed reports and maintenance schedules,
helping the crew and maintenance teams to prioritize tasks and allocate resources efficiently. The
integration of artificial intelligence (Al) and machine learning (ML) further enhances the
software's predictive capabilities, making it possible to identify patterns and trends that might not
be apparent through manual analysis [2].

Examples of Software for Condition Monitoring and Predictive Maintenance

1. MicroMain: Known for its comprehensive maintenance management capabilities,
MicroMain offers robust predictive maintenance features that help in monitoring equipment
conditions and scheduling maintenance tasks efficiently. [5]

2. eMaint CMMS: This software is highly regarded for its sensor support, allowing for
real-time condition monitoring and predictive maintenance. [5]

3. Limble CMMS: Limble is noted for its advanced automation features, making it a
powerful tool for predictive maintenance. [5]

4. Fiix: A cloud-based solution that integrates with various sensors and systems to
provide detailed insights into equipment health and maintenance needs. [5]

5. IBM Maximo: A widely used enterprise asset management software that includes
predictive maintenance capabilities, leveraging Al and loT technologies to enhance equipment
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reliability [6].
6. SAP Predictive Maintenance and Service: This software uses advanced analytics and
machine learning to predict equipment failures and optimize maintenance schedules [6].

Benefits of Using Such Software

1. Increased Reliability: By continuously monitoring equipment conditions, the software
ensures that any issues are detected early, reducing the risk of sudden failures. This leads to more
reliable operations and fewer disruptions [3].

2. Cost Savings: Predictive maintenance helps in planning maintenance activities more
efficiently, reducing the need for emergency repairs and minimizing downtime. This can result in
significant cost savings over time, as unplanned repairs are often more expensive than scheduled
maintenance [5].

3. Safety: Early detection of potential problems enhances the safety of the vessel and its
crew by preventing accidents caused by equipment failure. This is particularly important in the
maritime industry, where equipment failure can have severe consequences [4].

4. Extended Equipment Life: Regular monitoring and timely maintenance can extend the
lifespan of marine equipment, providing better returns on investment. By addressing issues
before they lead to major failures, the software helps in maintaining the equipment in optimal
condition for a longer period [1].

5. Environmental Benefits: Efficient maintenance practices can also have positive
environmental impacts. Well-maintained equipment operates more efficiently, consuming less
fuel and producing fewer emissions [3, 5].

This contributes to the overall sustainability of maritime operations [2].

Conclusion. In conclusion, software for condition monitoring and predictive maintenance
is essential for the maritime industry. It enhances the reliability, safety, and efficiency of marine
operations by providing early warnings of potential equipment failures. As technology continues
to advance, the capabilities of such software will only improve, further benefiting the maritime
sector. The integration of Al and ML will likely lead to even more accurate predictions and more
efficient maintenance practices, ensuring that marine equipment remains in top condition and
that maritime operations continue to be safe and cost-effective.
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AHAJII3 ICTOPII PO3BUTKY CYJTHOBOI'O MATHITHOI'O KOMITACA

Bpyonescokui H. P.
BCII «Mopcokuii ¢haxosuii konedac X/ [MA»
Hayxosuii kepienux — sukniaoau nepuioi kameeopii, x.0.n. Cywxo B.O.

Beryn. MarHiTHUN KOMIIac — OJMH 13 HaWJIaBHIIIMX HABITaI[iHHUX THCTPYMEHTIB, IIO
KapIUHAJILHO 3MIHUB MOPCHKE CYIHOIIJIABCTBO Ta MPOKJIAB HUIAX JJISI PO3BUTKY reorpadiyHux
BiZKpUTTiB. MOro mosBa 103BONMIA MOPEILIABIAM GE3MEUHO JONATH BENMKi BiICTaHI Ta
BHU3HAYaTH KypC HaBiTh Jajeko BiJ OeperiB. Po3risiHeMo eTanu po3BUTKY MarHiTHOro Kommaca
Ta HOr0 3HAYCHHS IS CY/IHOILIABCTBA BiJl CTApOJaBHiX 4aciB 0 choroaeHus [1, 2, 3].

OcHoBHA yacTHHA. BUHUKHEHHS 1 epIiIi 3aCTOCYBaHHS KOMIIaca.

[Mepmri 3ragku mpo BUKOPUCTaHHS MAarHITHOrO Kommaca Mmoxonsars i3 Kwuraro, ae BiH
3'sBuBcst ipubmu3HO B III cTomiTri mo H.e. KuTaiini mMOMITHIM, IO MAarHITHI MIMATKU 3aJ1i3HOT
pyau (MarHeTUT) OPIEHTYIOTHCS B3/I0BXK HAIPSAMKY IMIBHIU-MIBICHb, KOJU M HaJaBaiu cBOOOAY
obepranHs. CriouaTKy KoMIac BUKOPHCTOBYBABC I I'aJlaHHsS Ta aCTPOHOMII, aJie 3roloM ioro
3HA4YeHHS B HaBiraiii ctaso oueBuaHuM [1].

VY XI cromiTTi KUTalChKI MOpEMJIaBlll BXK€ BUKOPUCTOBYBAJIM MAarHiTHMM Kommac ajs
cyaHomnaBcTBa, a 10 XIII cTomiTTs BiH MoYaB MOLIMPIOBATHCA IO BCHOMY CBITY. 3aBISKU
KOHTaKTaM 13 KHTAaWIsIMH Ta apabamy, KOMIIAC IMOTPAanmuB 10 €BpONH, JI€ CTaB OCHOBHUM
HaBITaIIifHUM THCTPYMEHTOM Ha CyJIHaX.

Pucynok 1 — Ilonepenauk komnacy, SKuii BUKOpUCTOBY€eThCs B KuTai muist mepenoayeHHs
aCTPOHOMIYHMX SIBUL Ta KaJleHAapHUX po3paxyHKiB oHaa 2000 pokiB ToMy.

Komnac y cepeonvosiuniit €Eeponi

[Ticns moTpamiasHHS Kommaca A0 €Bponu Horo KOHCTpYKIis Oyia BIOCKOHalleHAa IS
OUTBIIOT 3PYYHOCTI B MOPEIUIABCTBI. CBPOIEHII IMOYadM BHKOPUCTOBYBATH KoMmmac i3
IJIaBal0YOI0 MAarHiTHOI CTPIIKOH. MarHiTHy CTPLIKY KpINUJIM Ha JIETKIH IJIaBaro4ili OCHOBI,
gKka oOeprajach HaBKoJIO (ikcoBaHOi oci. lle no3BonMIO YHUKHYTH TepTs i 3a0e3neduuTu
TOYHIIIE BU3HAYCHHS KYPCY, HaBITh 32 yMOB XBHIIFOBaHHS Ha Mopi. [1, 2, 3]

Ho xinug XIII cromiTTs koMmac moyajiu KOMILUIEKTYBAaTH KOMIACHOIO POXKEI0 — JTUCKOM 3
NOJUTKAMU JJIs BU3HAUEHHS HampsaMKiB. CrioyaTky pymMOHM Ha KOMMacHid po3i Oyiu mo3HayeHi
rOJJOBHUMHU BiTpamu (TiBHIY, MiBJCHb, CXiJ, 3axim), ajge 3 4yacoM 3'sBwivca 32 pymOH, IO
3a0€e3MeunIIo Kpaily TOYHICTh.

[Topanpiuii po3BUTOK KOMIIAca B €MOXY BEIUKHUX TeorpadiyHUX BiIKPUTTIB.

3 kiHig XV CTOMITTS KOMIIac BiJIrpaBaB BUPILIAIBHY POJIb Y MOPEIJIABCTBI, CIIPUSIOUU
enoci Bemukux reorpadiunux BiakputTiB. [ImaBanus Komym6a, Backo ma T'amm Ta iHmmx
JOCHITHUKIB He Oyno 6 MoxJIMBUM 0e3 HafdiiiHoro xkommaca. OHaK y TOH yac me He OyJo
BiJOMO NP0 MAarHiTHE CXWJICHHS — PI3HUII0 MDK reorpadidHUM i MarHiTHEM MOJIIOCAaMH, IO
NPU3BOAMIO /10 MOXUOOK y BH3HAUEHHI KypCy. 3TOZ0M MOpEIIaBI[i HaBYMIIMCS BpPaxOBYBAaTH
MarHiTHE CXHUJICHHS, 10 MiBUIIMIIO TOYHICTh KOMITAca.
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VY nmeidi mepioj 3’SBHJIKMCS HOBI KOHCTPYKIII KOMIIAciB, SKi Kpalie MiIXOAWIH IS
MOpPCHKHX YMOB. Hampukian, cyxwii KoMIac, JIe MarHiTHa crpuika (QikcyBamacs Ha
BEPTUKAILHOMY INTHPI HAJI KOMIIACHOKO PO30I0, CTaB CTAaHAAPTOM Ha KOPAOJIsIX.

Yoockonanenns xomnaca ¢ Hoeuii uac

Y XVIHI-XIX cromTrax, 3 pO3BUTKOM METAaJIeBUX KOPITYCiB Cy/AeH, BUHUKIIA TTpodIemMa
MarHiTHOTO BiAXWJIEHHS (7eBiailii), OCKUIbKH MeTaJl BILUIMBaB Ha MarHiTHe moje kommaca. lle
CIOHYKAJIO J0 PO3POOKH METONIB KOMIICHCAlii, TaKUX SK BUKOPUCTAHHS KOPUTYBaJbHHX
MAarHiTiB Ta AEBIlallifHUX TaOJNUIlb, SIKi TOMOMAaralid BpaXxOByBaTH MOXUOKH B Pi3HUX HANpPSMKax
Kypcy. BuHaxim mux TexHONOrid 3poOMB KOMIIAC M€ TOYHIIIMM, OCOOIMBO Ha BEIUKUX
KOpabIIsx i3 MeTaJeBUMH KOHCTpYKIismu [1, 2, 3].

Pucynok 2 — Burorosnenuii y Benukiii bpurtanii mopcbkuii kommnac X VIII cromitrs

Y XIX cromitri Oputancekuii ¢izuk Binbsim Tomcon (mopn KenbBiH) 3ampomnoHyBaB
BJIOCKOHAJICHY KOHCTPYKI[IIO KOMITaca 3 BHKOPHUCTAHHSM CHCTEMH KOPHTYBaJbHHX MArHITIB 1
MEHIIIMX MarHiTHUX CTPIJIOK. Horo KOMIIac, BiloMui sk komnac KenbBiHa, cTaB CTaHIapTOM JIJIS
OpuTaHCHKUX 1 6araTb0X IHIIMX MOPCHKUX CYJ€H, a MPUHIIMIH, 3aKjiIaJeHl B L1 KOHCTPYKIII,
BUKOPUCTOBYIOThCS i j10ci. [4]

Cyuacnuit mazHimnuii Komnac

Pucynok 3 — Cy4acHuii MapuipyTHUI KoMIIac JJisi CyHa

CydacHuil MarHiTHMM KOMIAaC Ha CyAHaX BHUTOTOBJISIETHCS 3 BHCOKOK TOYHICTIO Ta
BUKOPUCTOBYETHCS K pe3epBHUI HaBiramiiiHuii 3aci6. BiH MiCTHTBCS B KOpIYycCi, 3alIOBHEHOMY
CHeNiaIbHOI0 PIAMHOIO NS cTabimizalii MarHiTHOI CTPiiKYU MpHu KoiuBaHHIX. CydacHI KoMIacu
OCHAIIYIOTbCS KOMITACHOIO PO30I0 3 MOJIIKAMM B Tpajaycax, a TaKOX MaloTh KOPHTYBaJIbHI
npucTpoi s KommeHcauii aesiarii. KpiM Toro, y moegHaHHI 3 €IEeKTPOHHUMH TNpHIIAJaMU
MarHITHHA KOMITaC MOX€ MPAIIOBATH Y CHCTEMI aBTOIJIOTa Ha CY/IHAX.
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3nauenns MazHimno20 KOMRAca 6 CY4acCHOMy cyduonﬂaecmei

Hespakaroun Ha pPO3BUTOK CYIYTHUKOBOI HaBiramii Ta €JIGKTPOHHUX HaBirariiHux
CHCTEM, MArHiTHMH KOMIIAC 3alMINAETHCA BAXUIMBAM IHCTPYMEHTOM Ha cymHax. Moro
ABTOHOMHICTb 1 HE3aJIeKHICTb BIJ €JIEKTPOXKUBJEHHS pOOJAT, HOro HaJliiHUM 3aco0oM
opi€eHTallii B pa3i BIIMOBH OCHOBHOI'O HaBiraliiHoro o0Jja HaHHS.

BucHoBok. Icropis MarHiTHOro Kkommaca Ha CyAHI — 1€ icTopis IHHOBAmiil 1
BJIOCKOHAJICHD, SIKi JO3BOJMIIM JIIOJICTBY OCBOITH MOPCBHKI IIISAXH. 31 CTAPOAABHIX KUTAMCHKUX
BIIKPUTTIB JO CY4acCHHX pPE3epPBHUX HAaBIraliHUX 1HCTPYMEHTIB, MAarHITHHI KOMIIAC HE JIMIIIE
3MIHHB MOPCBKE CYIHOIUIABCTBO, a W CHPHSB ernoci reorpadivyHuX BIAKPUTTIB, 3aTUIIAIOYHCH
OJTHUM 13 HaWOIJbII 3HAUYHIMX BUHAXOJIB B iCTOpii HaBiramii. MarHiTHUI KOMIac MpOWIIOB
JOBTHH IUISIX BT TPOCTOT MarHiTHOT CTPUIKK JI0 CKJIATHOT'O IPUJIATy, IKHH BUKOPUCTOBYETHCS B
CydJacHid Hapiraiii. Xo4ya WOro pojb 3MEHIIMJIACS 3 TOSIBOIO €JICKTPOHHHUX CHUCTEM, BiH BCE IIIE
3aJIMIIAETHCS BAXKJIMBUM IHCTPYMEHTOM /I MOPSIKIB. Po3yMiHHS npuHIMNy poOOTH MarHiTHOTO
KoMIlaca Ta HOro iCTOpii JOMOMara€e HaM Kpallle OLIIHUTH PO3BUTOK HaBirauii Ta 3po3yMITH, SIK
JFOJTA OCBOIOBAJI OKEaHH.
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BILJIUB B3AEMO/II MICALS, COHLIS TA 3EMJII HA MOPCBLKE
CYIHOIIVIABCTBO

Bpyonescokun H. P.
BCII «Mopcovkuii ¢haxoeuti konedc XIIMA»
Hayrosuii kepienux — suxiadau euwjoi kamezopii, k.0.n. Hosocenvyes C. A.

Beryn. ['papitaniiinuii BrmuB Micsiis Ta CoHIlst Ha 3eMITIO CTBOPIOE YUCIICHHI MIPHPOJIHI
SIBUIIIA, SIKI CYyTTEBO BIUTUBAIOTh HA YMOBH MOPCBHKOT'O CYAHOILJIABCTBA. 30KpeMa, CHJia TSHKIHHS
X HEOECHHUX T1JI € TOJIOBHOIO IPUYMHOIO MPUJIMBIB 1 BIUIMBIB, 110 O€3M0CepeIHbO BINIMBAE HA
piBeHb MOps Ta yMOBH HaBirauii. Oxpim 11p0ro, CoHIle Ma€ BENUKUN BIJIMB HA TIOTOJHI YMOBH,
SIKi € KPUTHYHO BaXKJIMBUMHU JUTs Oe3Meku cyaHoraaBcTea [1, 2].

OcHoBHa yacTtuHa. [Ipotarom n1o6u rpasitamiiinuii BiimB Micsaus ta COHIIS 3yMOBIIIOE
MiIHAOM Ta Craj piBHS BOJH, IO MPU3BOAUTH 10 MPHUJIMBIB Ta BiIIUMBIB. [IpoTAromM MicsuHOrO
UKy BiIOyBalOThCS [Ba TUIM MNPUIMBIB: cu3MTridHUN (komu Micsnb, 3emns ta CoHue
PO3TaIOBaHi Ha OJHIH JIiHIT) 1 KBagpaTypHUil (Ko Micsip po3TamoBy€eThCs Mig KyroM 90° 1o
3emusti Ta Conrs). CH3UTIHHUN TPWIMB BUHHWKAE ITJI Yac MOBHOTO MICSALS Ta MOJOJIUKA 1 €
HalCWIBHIIIMM Yepe3 MakcuMaslbHe o0'eqHaHHs rpaBitauiiHux cuin Micsansg ta CoHusd, 1m0
NPU3BOAUTH 10 3HAYHOT'O MigHOMY piBHS Boau. KBagpaTypHi NpuiMBY, 1110 BUHUKAIOTH M1 4ac
nepIoi Ta TpeTboi uBepTi Micsld, € cnabmmumu, OCKUIbKY rpaBiTaniini cuau Conus ta Micsist
YaCTKOBO KOMITEHCYIOTh OfIHa onHY [3, 4].

Bnaue npunueie i ¢ionueie na mopcvKke cyOHONIABCHM B0

[TpupoaHi KOJUBAaHHS PIBHSA BOJU Y NMPUOEPEKHUX 30HAX 1 MIMOOKOBOJHHUX aKBATOPIsAX
Oe3rnocepeHbO BIUIMBAIOTh HA IUIAHYBAaHHS MOPCBKUX II€pPEeBE3€Hb, 3aX0QU Yy HOPTU Ta
HaBiramiiHi yMOBH.

MexaHi3M BUHUKHEHHS: [IpUIuIMBY BUHHMKAIOTh BHACIIIOK IPaBiTAl[iiHOrO MPUTATaHHS
Micsusa ta Connst g0 3emuti. Cuna TSOKIHHS IMX HEOECHHUX TUT AedOopMye MOBEPXHIO OKEaHIB,
CIIPUYHMHSIOYH TIEPiOAMYHE MITHATTS Ta ONyCKaHHS PiBHA Boau. [4, 5]

BB Ha cyIHOIIIAaBCTBO:

'muOmna Bomu. 3MiHa pIiBHA BOJIM B TOpPTaX Ta CYJHOIUIABHUX KaHAJdaX MOXKE
00MeXyBaTH MPOXI1J CYJEH 3 BEIMKOIO OCAaAKOI0 M1l YaC HU3bKUX BOII.

IBuakicte Tewii. [lpuniauBu Ta BIAMIMBH CTBOPIOIOTH CHJIBHI Tedii, SKI MOXYTb
BIUIMBAaTH Ha MAaHEBPEHICThb CyJeH, 301IblIyBaTHM BUTpaTH MajMBa Ta HaBiTb CTAaHOBHUTHU
HeOe3MneKy A HEBEJIMKUX CY/ICH.

[InanyBanHs MapuipyTiB. MoOpsSiKH TIOBUHHI BpaxoOBYBaTH TrpaQiku HIPUILUIMBIB Ta
BIJIIUIMBIB MPY IJIAHYBaHHI MapLIpyTiB, 0COOJMBO B MIJIKOBOAHUX paiiOHAaX.

Jlesiki OCHOBHI acleKTH BIUIMBY MPUJIMBIB 1 BIAJIMBIB HA CYIHOIJIABCTBO BKJIIOYAIOTh!

- IUJIaHYBaHH4 3aX0Jy B HOPTU. Y OaraTboX MOpTax BXiJ y JOKM Ta NPUYAIU NOTpedye
ONTUMAJIBHOTO pPiBHA BoAUW. Ili yac BHMCOKOro NPHJIMBY PIBEHb BOAM IiABUILYETHCH, 1110
7103BOJIsI€ O€3MEYHO 3aXOJUTH B MOPTU CyAHaM 3 BEJIUKOK ocajakor. HatomicTs min yac
BIJUIMBY PiBEHb BOAM 3HMXKYETHCA, 1 CYJHO 3 OCAJKOI0, KA MEepeBUIIye IUOuHY (dapBaTepa,
MOK€ 3a3HaTH PU3UKY CiZaTH Ha MIUJIMHY.

- BuOip MapuipyTiB i €KOHOMIisl ITaJuBa. BUKOpPHUCTaHHS MPUIMBIB 1 BUIIUBIB ISl MATPUMKH
a00 3MEHIIICHHS IBHJIKOCTI PyXy CYyJIeH J03BOJISI€ 3HU3UTH BUTPATH HA MalMBO. B ymoBax
BHCOKOI'O PIBHS BOJM CYJHO 3MOXKE IIBHJIIIC MPOXOJAUTH MapPIIPYTH, OCOOJUBO Y BY3bKHX
mpoxojax abo piukax, J€ piBEHb BOJAU CYTTE€BO 3MIHIOETHCS 3aJIe)KHO BiJl TPaBIiTAIIITHOTO
BIMBY Micsus ta CoHIisl.

- besneka mBapTyBaHHs Ta CTOSHOK. [Ii1 yac mBapTyBaHHS KOpaldJisd Ha CTOSHII KOJMBAHHS
piBHS BOAM MOXYTbh IMPU3BOAMTU A0 CHJIBHOIO HANpPYKEHHS Ha IIBAapTOBI KaHaTH Ta
obmagHaHHSA. 3MiHAa BHCOTH BOJM 3MYIIye€ BpPaxOBYBaTH MOXJIMBI PHU3UKHU 1 BXKHUBATU
JOAATKOBUX 3aXOMiB, MO0 YHHUKHYTH IOIIKOKEHb CylHa abo MOpTy, OCOOJMBO Mija Yac
CH3WTIHHOTO MPHIINBY.
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-  Bmmus Conus Ha HOFO,I[Hi YMOBH Ta MOPCBKE CyJHOIIJIaBCTBO .

- CoHIIE € TOJIOBHUM JIKEPEJIOM TeIlIa /it 3eMJli, TOMY BOHO Ma€ MPSIMHiA BIUIMB Ha MOTOHI
yMmoBH. HarpiBaHHs MOBEpxHI BOAM Ta TOBITPS CTBOPIOE BITPHU, MOPCHKI Tedwii Ta pi3HI
aTMOC(EepHi SBUIIA, SIKI CYyTTEBO BIUIMBAIOTh HA MOPCHKE CYIHOIJIABCTBO.

- ®opmyBaHHS MOpChbKHMX Tedili. COHSYHE HarpiBaHHS IIOBEPXHI OKEaHIB CHPUYHHSIE
YTBOPEHHS TEIJIMX 1 XOJOJHUX TEeYii, IO PO3MOJUISIOTh EHEPrir0 Ta BIUIMBAIOTH Ha
KIIIMaTUYHI YMOBH PeETioHIB. |75 MOPCHKOTO TPAHCHOPTY 3HAHHS HANPSIMKY Ta IIBUIKOCTI
Teuil € BaXJIMBUMH, OCKIJIbKM II€ BIUIMBA€ HAa BUOIp MapmIpyTiB i MIBUAKICTH CYJEH.
BUKOpUCTaHHS CHPUATIMBUX TEUil JTO3BOJISIE 3HAYHO CKOPOTHTH Yac MOAOPOXKi Ta 3HUZHTH
BHUTPATH Ha MMAJIUBO.

- BirpoBi yMOBYU Ta XBUJIIOBaHHA. Pi3HuUIA y TemmnepaTypi MiXK TOBEPXHEIO BOJIU Ta MOBITPAM
MIPU3BOJIUTH 10 YTBOPEHHSI BITPIB, sIKi BIUTMBAIOTH HA XBIIIOBaHHS B okeaHaX. CUIIbHI BITpH
MOKYTh CTBOPIOBATH BUCOKI XBHIJII, SIKI CTAHOBJISTH 3arpo3y IJIsl Cy/€H, OCOOIMBO MiJ Yac
mWTOPMIB Ta y BiIKpuToMy Mopl. CyyacHi TeXHOJIOrIT JO3BOJIIOTH 3a3falieriib
IIPOrHO3yBaTH ILITOPMOBI MOI'0JJHI YMOBH, aJji¢ PalTOBl 3MIHM KJIIMaTUYHUX YMOB BCE OJIHO
MOXYTh CTaTH HeOe3meuHumMH. [5]

- TemneparypHi aHomanii. TemmnepaTypHi 3MIHM Ha IIOBEpXHI BOIM Ta B aTMmocgepi
BILIMBAIOTh Ha YMOBH HaBiraiii, 0COOJIMBO y MIBHIYHUX 1 HIBAGHHUX IKUPOTaX. AHOMAJBHO
BHUCOKI 200 HU3bKI TEMIEpaTypu MOKYTb IIPU3BOJUTH 10 YTBOPEHHS JILOY B MIPHUOEPEKHUX
BOJAX, L0 CTBOPIOE PU3UKHU I CyAHOIUIABCTBA. JIbOJOBI Mo Ta ailcOepru CTaHOBJIIATH
HeOe3MeKy I Cy/IeH, 1 IXHE po3TalllyBaHHS Ta pyX 3ajeXaTh BiJ TEMIEPaTYpHUX YMOB, fKi
dopmyroThes i BrmmBoM COHIIS.

Bnaue maznimnux 0yp ma coHAYHOT akmugHocmi

CoHIle Tak0X BIUIMBA€ HAa 3€MIIIO Yepe3 BUKUAM COHSYHOTO BITPY — HOTOKH 3apsPKEHUX
YaCTHUHOK, SIKI B3a€MOIIOTh 3 MarHitocpeporo miuaHerd. Ilig yac mepioaiB BUCOKOi COHSIYHOT
AKTUBHOCTI 111 YACTUHKH MOXXYTh CIHPUYMHATH MarHiTHiI Oypi, SIKi MalOTh JI€KIJIbKa HETaTUBHUX
HACJIAKIB JIsl MOPCHKOT'O CY/IHOIUIaBCTBA.

3001 B cucremax Hapiramii Ta 3B'I3ky MarHiTHi Oypi MOXYThb MOPYIIYyBaTH pPOOOTY
HaBiramiiiHux cucreM, Takux sk GPS, ski BHUKOPUCTOBYIOTBbCS A BH3HAYEHHS
MICII€3HAaXOM)KEHHS CcyJeH. 3001 y HaBirauiHUX CHUCTEMax IiJl 4ac MarHiTHUX Oyp MOXYThb
YCKJIaJHUTH TPOIeC CYJHOIIABCTBA Ta MOCTaBUTH Mif 3arpo3y Oe3mneky cyneH. Takoxx MarHiTHi
Oypil MOXXyTh BIUTUBATH Ha Pajio3B'A30K, SIKMUH BUKOPHUCTOBYIOTH €KillaXki JJIsl KOOpAMHALIl Ta
nepenayi iH(opmarii.

[TpoGiiemu 3 enekTpoHHUM 0OJs1agHaHHAM COHSAYHA aKTUBHICTh MOXE€ BUKJIUKATU Iepedoi
B C€IEKTPOHHOMY oOOJlaJlHaHHI CYJE€H, 30KpeMa HaBIrauifHHUX, paaloJIOKalidiHUX Ta
KOMYHIKaliiHuX cuctemax. CyaHa, fKI 3HaXOIAThCS y BILAKPUTOMY MOPI, MOXYTb 3a3HaTH
TPYAHOIIIB 3 BUKOPHCTAHHSAM I[UX CHCTEM, OCOOJIMBO IIijl YaCc TPUBAIMX MarHitHux oyp [6].

Aoanmauin mopcveKo2o cyononnaecmea 00 npupoonux yukiie 3emui, Conya ma Micays

Mopcbke CyAHOIUIAaBCTBO Ma€ BPAaxOBYBaTH ILUIMH psAg OpUPOAHUX (AKTOPIB A
3a0e3nedeHHs O0e3neku ta epekTuBHOCTI. CydacHl TEXHOJIOTII JO3BOJISIOTh CyJJHAM OTPUMYBATH
TOYHI MPOTHO3H II0JI0 PHJIMBIB, BiJIJIMBIB, T€Uil, IOrOJHUX YMOB Ta MarHiTHUX Oyp.

BukopucrtanHg HaBiramifHuX cucteM A MoHiTOopuHry Bukopucranas GPS Ta
paniosiokalifiHOro oOJaJHAHHSA JO03BOJISE€ €KIMaxy OTPUMYBAaTH aKTyallbHI JaHi 1po
HABKOJIMIIHI YMOBH, I10 BaXKJIMBO JJISi YHUKHEHHs HeOe3neuHux 30H. Lle 3a0e3neuye Gesneky
MiJ] Yac MPOXO/KEHHS Y MPUOEPEeKHUX BOJAX, /i€ BILUIMB MPUIIMBIB 1 BIIJIMBIB € 3HAYHHM.

Onrtumizarnis MapuIpyTiB 3 ypaxyBaHHSIM MOTOAHMX yMoB [HdopmaniliHi TexHoorii Ta
CYIyTHHKOBI 3HIMKH JIONIOMararoTh MPOrHO3YBATH MOTO/IHI YMOBH Ha Pi3HUX eTanax MapipyTy,
JIO3BOJISTFOYM BHOMPATH ONTHMAaJIbHI NUIIXH Ta YHUKATH 30H 3 HECIPUSATIMBHUMHU YMOBaMH.

Apanranig yacy BIATUIMTTS 10 NpHIuBiB 1 BiAymBiB CydacHi MOPTH BUKOPHCTOBYIOTH
PO3KJIaau MPWIMBIB 1 BIAJIMBIB Ui IJIAaHYyBaHHS NpUOYTTS Ta BIANpaBJIEHHS CYAEH, IO
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JIOTIOMAara€e YHUKaTH PU3HUKIB CiaHHS Ha MUIMHY Ta 3a0e3redye eKoHOMIo yacy [6].

BucnoBok. B3aemomia mixkx 3emiiero, MicsameM i COHIIEM € KIIFOYOBHM YHHHUKOM, SKUI
BIUTMBA€E HA MOPCHKE CYIHOIIABCTBO. ['paBiTailiiiHi CHJIM, KJIIMAaTUYHI 3MIHU Ta BILIUB COHSYHOI
AKTUBHOCTI YTBOPIOIOTH CKJIQJHUW TPUPOJHUI KOHTEKCT, 10 SKOr0 CYJAHOIIABHI KOMIIaHil Ta
eKilTaXi MaroTh aJanTyBaTHCSA. 3aBIJKH PO3BUTKY TEXHOJIOTIH MOPSKH MOXYTh Kpalle
nependayaTy TPUPOAHI SBUIA, SKI BIUIMBAIOTh HA YMOBHM HaBiraiii, i BiIIOBIIHO KOPUTYBAaTH
CBOI il AJis 3a0e3nevueHHs 0e3MeYHoro Ta e()eKTUBHOTO MPOXOIKEHH I MOPCHKHX MapIIPYTiB.
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KOMEPIIMHA EKCILTYATAIISA CYJEH:
ITPOBJIEMHU TA NIEPCIIEKTUBH PO3BUTKY

Bpyonescokuit H. P.
BCII «Mopcovkuti ghaxosutl xonedxnc XIIMA»
Hayxosuil kepienux — sukiaoau-wemooucm, k.n.u. [fyoosa /. O.

Beryn. KomepriiiiHa excruryaTarisi CyJeH € BaXXIMBOI CKIIQJ0BOI CBITOBOI €KOHOMIKH
Ta KJIIOYOBMM (akTOpoM 3abe3rnedeHHs TI100anbHOI TOpPriBii. 3a JOMNOMOTOK MOPCHKHX
nepeBe3eHb 311 CHIOEThCS epeBe3eHHs 0au3bko 80% ycix ToBapiB y cBiTi. [Ipore B 1iit ramysi
ICHye HU3Ka MpoOjeM, fKi BHMaraiTh Cy4YaCHHMX MIAXOMIB Ta IHHOBAI[IMHUX pillleHb AJIs
3a0€3MeUeHHs CTAIOr0 PO3BUTKY Ta epeKTUBHOCTI. [1]

OcHoBHa yacTuHa. OCHOBHI MPOOJIEeMH KOMEPIIITHOI eKCIuTyaTallii cyieH

1. Exonoriyni Bukiuku. CydacHi TEHJEHLII 30CepelkeHl Ha HEOOXITHOCTI 3HMKEHHS
BUKH/IIB HIKIJIMBUX PEUOBUH Y JOBKULIL, 30KpeMa BYTJIEKHUCIIOrO Ta3y Ta OKCHAIB CIpKH, SIKi
CIIPUUUHSIOTH I7100ajJbHE MOTEIUIIHHA Ta 3a0pyJHEHHS MOPCBKUX BOJ. MDKHapoJIHa MOpPChKa
opranizamiss (IMO) Ta iHImI perymorYi OpraHd TOCTIHHO BBOASATH HOBI CTAaHIAPTH JJIS
3MEHIIEHHS €KOJIOTIYHOI0 BIUIMBY CYyJIHOIIABCTBA, 110 BHUMarae MoJepHizauii ¢iorty,
BIIPOBA/KEHHS allbTEPHATUBHUX BUJIIB ITaJMBa Ta HOBUX TEXHOJOTIH. [2]

2. Texniunuii craH cyaeH Ta norpeba B oHOBIEHHI (ioTy. barato cyneH y cBITOBOMY
¢noTi MarwTh BEJMKUH BiK, IO TNPHU3BOAUTH A0 30UIBIICHHS BUTpPAaT HAa TEXHIYHE
00CITyroByBaHHS, a TaKOX 3HM)KEHHS €KOHOMIUHOI epeKTHBHOCTI. MonepHizallis Ta mo0yaoBa
HOBUX CYy/I€H, OCHAIlEHMX CYYaCHHUMH €Hepro30epiraloyMMM CHCTEMaMH, MOXXE CHPHITH
MOKPAIICHHIO CUTYaIlii, MPOTe MOTpe0y€e 3HAUHUX 1HBECTHIIIH.

3. be3neka Ha Mmopi. besneka komepiiitHoi ekcrutyaTalii CyJleH € KPUTHUYHO BaXJIMBUM
aCIeKTOM, 1110 OXOIUIIOE 3aro0iraHHs aBapisM, 3aXHUCT BiJ mipaTcTBa Ta Ki0epoesneku. CydyacHi
3arpo3u KioOepOesmerli, 30KpeMa, CTaHOBJIATh PHU3MK IS CHUCTEM HaBiramii Ta KepyBaHHS
Cy/ZIHaMH, 1110 MO € IPU3BECTH JI0 3HAYHUX BTPAT 1 3arpO3H JKUTTIO EKIMaxy.

4. HenocratHicTh iH(GPACTPYKTypH B TopTax. baraTo HOpTiB HE MalOTh JTOCTaTHHO
PO3BHHEHOI 1H(QPACTPYKTYpH AJi1 OOCIYrOBYBaHHS Cy4aCHHMX BEJIMKHX KOHTeWHepoBo3iB. Lle
NPU3BOJIUTH /10 3aTPUMOK 1 MiABUIINEHHS BUTpaT Ha mepeBe3eHHs. [Ipobiiema ycKiaaHIOETHCS
Yyepe3 HEeY3ro/DKEHICTh CTaHAApTIB 1 BUMOT II0JI0 OOCIIYyTrOBYBaHHS CYZEH y Pi3HHX KpaiHax, 10
YIIOBUIBHIOE MPOLIECH 3aBAaHTAXEHHS Ta PO3BAHTAXKCHHSI.

5. Hecraua kBamidikoBaHoro mepcoHaimy. ['amy3p 3iTKHyJacs 3 BiT4yTHUM Je(iluTOM
KBaJI1()IKOBAaHOT' O MEPCOHAIY, OCOOJIMBO cepell MOJIOAUX (paxiBLiB, Kl OAKAOTH MPALIOBATH HA
cyzaHax. Lle 3arpoxye miIBUIIIEHHSAM BUTpAT HA OILJIATy Mpalli Ta 3HWKEHHSM 3arajbHOro piBHs
0e3MeKH 1 IKOCTI 00CITYyrOBYBaHHS.

Ilepcnexkmueu po3zeumky Komepuiitnoi ekcniayamauii cyoen

1. Bnposaooicenns arvmepramusnux 6udis naiusa. OTHUM 13 KIFOYOBHX HAIPIMKIB JJIS
PO3BHTKY rajiy3i € BUKOPUCTaHHS EKOJIOTIYHO YMCTUX BHJIB MaluBa, TAKUX SIK 3PIIHKEHUN
npupoanuit ra3z (LNG), 6ionanuBo, amiak Ta BoaeHb. Lle 103BOMUTH 3HAYHO 3HU3UTH BUKUIU B
atMocepy Ta BIANOBIIaTH MDKHApPOJHUM CTaHAapTaM ekosnorigyHoi Oesmeku. Kpim Toro,
KOMIaHil 1HBECTYIOTh y PO3pOOKYy Ta BIPOBAJKEHHS CYJIEH 13 TIOpUIHUMHU E€HEepPreTud HUMHU
YCTaHOBKaMHU, 110 MOEAHYIOTh TPAAUIIIHHE MAJIMBO Ta eIEKTpOeHepriio. [3]

Ocnoeni anemeprHamugHi 6uou naiuea

3pimkenuii_npupoanuii ra3 (LNG) craB ogHMM i3 MEpIIMX aJlbTEPHATUBHUX BHUIIB
MajuBa, SIKi TOYald BUKOPHUCTOBYBATH Yy CyIOHOMIABCTBI. lle mammBO 103BOJISIE 3MEHIIMTHU
BUKHJINA OKCHJIB CipKH, a30Ty 1 Byriemo, pobnsun LNG eKoloriyHo BUTIAHIIIUM BapiaHTOM
nopiBHIHO 3 TpamuiiiauMm mazytoM. Cynna Ha LNG moTtpelyroTh crnemniaibHOTO 00Ja HAHHS
JUis 30epiraHHsl Ta BUKOPHCTAaHHS, ajie 0arato MOpTiB 1 CYAHOBJACHUKIB BXe 1HBECTYIOTb Yy
HEOoOXiHY 1IHppacTpyKTypy ans miatpumku LNG.

MeTaHON BBaXXa€TbCs NEPCHEKTHBHUM BHAOM TMajMBa 4Yepe3 MOXIIMBICTH HOro
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BUPOOHHUIITBA 3 BiJHOBIIIOBAHUX JDKEpeJ, HaNpHUKIaa, Oiomacu abo mepepoOKH BYIIJICKHCIOTO
raszy. Bukuau BiJl MeTaHOIy 3Ha4HO HM)KU1 32 BUKUIM BiJ TPaJAULIMHUX BUJIIB MaJIMBa, a TAKOXK
el BHJ MMajiBa BiJ3HAYAETHCSI HU3BKOIO TOKCHYHICTIO. 3apa3 KijbKa BEJIMKHX CYIHOIUIABHHX
KOMITaHIf eKCIePUMEHTYIOTh 3 BUKOPHCTAHHSIM METAaHONY, ITOCTYIIOBO aJIalTYIOYH CBOI Cy/HA
Ta iHpaCTPYKTYypy JI0 I[LOT'O MaJvBa.

AMOHIl (amiak) € OJHMM 13 HOBITHIX BH/IIB IMAJIMBa, SIKWH BUKJIMKA€E BEJIMKUH 1HTEpEC y
CYIHOIIJIABHIN Traiy3i 4uepe3 MOXJMBICTh 3HU3UTH BUKUAU CO: MpakTUYHO A0 HYJIS. AMiak
MO’K€ BUKOPHCTOBYBATHUCS K Y YUCTOMY BUIJISA/1, TaK 1 B MOE€AHAHHI 3 IHIIMMU BUJIaMU MaJIMBa.
BtiM, Oe3neka Horo BUKOPHCTAHHS € BaXIJIMBUM MHUTAHHSIM, OCKUIBKM amiak TOKCHYHHH ISt
JIOAMHM 1 TOTpeOye creniaJbHUX 3aX0/11B 00epexHOCTI Ta OCOOIMBUX CUCTEM 30epiraHHs.

Boznens € Haa3BUYailHO NMEPCHEKTUBHUM IMAJMBOM 3aBJSKA TOMY, IIO MiJl 4ac HOro
CMATIOBAHHS BUIULIEThCS Jnimie Boja, a BUKUAM CO: BimcyTtHi. OCHOBHMMHU mpobiemMamu €
CKJIQJIHICTh 30epiraHHs BOJIHIO, OCKUJIbKM BIH BUMAara€ HaJ3BUYalHO HU3BKHUX TeMIiiepaTyp ado
BHCOKOI'O THCKY, IIO CTBOPIOE€ 3HA4yHI TexHI4HI TpyaHomi. IIpore neski excrneprMeHTasbHI
CyJIHa Ha BOJHI BXKE 3'IBHJIMCS, 1 KOMIIAHIi aKTUBHO 1HBECTYIOTh y JIOCIIDKEHHS TEXHOJIOT1H, 1110
MOJIETITYIOTh BUKOPUCTaHHS BOJHIO B MOPCHKOMY TPAHCIIOPTI.

bionannBo € OgHUM 13 HAWMOMIMPEHIMUX 1 HAWAOCTYMHIMIMX aJbTePHATUBHUX BUIIB
NajlMBa, 10 BUTOTOBISETHCS 3 POCIMHHUX OJIIM, BIAXOMIB XapyoBOi IPOMHUCIOBOCTI, a TaKOXK
IHIIMX OpraHIYHUX MaTepianiB. BoHO BiI3HAYa€ThCS HU3BKUM PIBHEM MIKIJJIMBUX BHUKHUIIB 1
MOYK€ 3MILTyBaTUCA 3 TPAIUIIIHIM MaJIHUBOM, 10 JO3BOJISE TIOCTYIIOBO 3MEHIITYBATH 3aJI€KHICTh
Bin HadTonponykriB. IIpore wmacmTaOHEe BIpPOBa)KEHHS OiolaluBa MOXKE CHPHYUHHTH
301IbIIIEHHS TTOMUTY Ha CLITbCbKOTOCIOAAPChKI PECYPCH, 1110 MOXKE MaTH HETaTUBHI HACIIIKH JJIS
BUPOOHMIITBA MTPOJYKTIB XapUyBaHHS.

2. Asmomamusayis ma yughposizayis. IHHOBaII1 B rany3i nudposizailii Ta aBToMaTu3aii
JIO3BOJISIIOTh 3HAYHO MIJABUIIUTH €(QEKTHUBHICTb KOMEpPLIMHOI eKciuryartalii cyieH. IHTepHer
peueri (IoT), mryunuii iHtenmekt (Al) Ta Benuki JaHi JONOMAararOTh IOKPAIIUTH IPOIEC
yIpaBJIiHHS, KOHTPOJIOBATH TEXHIYHUI CTaH CyJleH, ONITUMI3YBaTH MapIIPyTH Ta 3a0e3MeuyBaTi
Kpaiuii piBeHb O0e3mekw. [3, 4]

Ocnoeni nanpamu asmomamu3sayii ma yugdposizauii cyononiaecmea

CucreMu aBTOMAaTH30BaHOTO ynpaBiiHHsA cynHamu. CyyacHli CHCTEMHM HaBiraumii Ta
yIpaBIiHHSA CyJHAMH B)XXEC BUKOPHUCTOBYIOTh aBTOMATH3Allil0 JUIS TMIJABUIINCHHS TOYHOCTI,
eeKTUBHOCTI Ta OE3MEeKM MOPCHKUX IMepeBe3eHb. CHCTEMHU YIPaBIiHHS CyJIHOM Ha OCHOBI
MITYYHOTO 1HTEJIEKTY JO03BOJISIOTh aBTOMATHYHO KOPUTYBATH MaplUIpPyTH, aHATI3yBaTH JaHi MPo
MOTO/Ty, 3aBaHTAXEHHS, CTaH MOps, 00 BHOpAaTH ONTHMANbHI MapaMeTpu M JAOCATHEHHS
IYHKTY IPU3HAUYEHHS 3 MiHIMaJIbHUMU BUTPaTaMU €HEPrii.

ABTOoHOMHI cynHa. Po3poOka aBTOHOMHUX cyleH (0e3 ekimaxy) € OJHUM 13
HAaWCMUIMBIIINX KPOKIB y PO3BUTKY CYTHOIIJIABCTBA. 3aBIASKA BUKOPUCTAHHIO CKJIATHUX CHCTEM
HaBiraiii, JaTYUKIB Ta MITYYHOTO IHTEJICKTY, aBTOHOMHI CyJHa MOXYTh 3IHCHIOBAaTH TPHUBaJi
pelicu 0e3 JIOACHKOro BTpy4YaHHS. BOHM MOXYTh 3HHU3UTH BUTPATU HA TMEPCOHAN 1 3MEHIIUTU
PU3HUK JIIOJICBKMX IOMHUJIOK. YK€ ChOI'OJHI ICHYIOTHh €KCIIEpUMEHTaJIbHI aBTOHOMHI CyjAHa, 1
JesIKi KpaiHU aKTHBHO NPAIIOITh HAJl PO3POOKOI HOPMATHBHHMX AaKTIB IS iX JIETAIbHOTO
BUKOPUCTaHHSI.

[udporizariis JOKYMEHTIB i IpOIeciB. Y CYIHOIUIABCTBI BEJIMKA KiJIbKICTh JIOKYMEHTIB,
TaKMX SIK HaKJaJHi, ceprudikati Oe3nmeKu Ta IHIII JI03BOJHM, BHUMAra€ IOCTIHHOI OOpOOKH.
3aBasku MUQPPOBUM MIaTdopMaM 1 TEXHOIOTIAM OJIOKYEIH MOXKHA CIIPOCTHTH MPOIECH 00 POOKHU
JIOKYMEHTIB, 3a0€3Meuyr4H TOYHICTh 1 6e3neky. Bukopucranus nudpoBux miatGopm 103BOJsE
HIBUJIKO Ta MPO30pO 3A1MCHIOBATH OOMIH iH(oOpMaIli€el0 MK MOpPTaMH, CYJHOBJIACHHUKaMH,
BaHTaXXOBIIIPABHUKAMH Ta JCPKABHUMHU OpPraHaMHU.

Iatepuer peueii (IoT). Intepuer peueii (IoT) 3a0e3neuye Oe3nepepBHUl OOMIH JTaHUMU
MK yciMa eJIeMEHTaMH CyJlHa, BKIIOYHO 3 JIBUTYHAMH, HABITAIIIMHUMH CHCTEMaMH, BAHTAXEM 1
yMOBaMU HaBKOJHMINHBOTO cepenoBumia. Cencopu I[oT 1m03BONSIOTE  CyJHOBIIACHUKAM
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BIJICT&KYBAaTH TEXHIUYHUI CTaH CylHa B peajJbHOMY Yaci, 3MEHIIYIOYM DPHU3MK IOJIOMOK Ta
3aTpuMOK. KpiM TOro, 1151 TEXHOJIOT1sI CIIPHUSi€ KpalloMy KOHTPOJIIO 32 CIIOKUBAaHHSAM IaJIMBa, 110
JTO3BOJISIE 3HUZUTU BUKUIU Ta BUTPATH.

Benuki pgani ta anamituka. CyAHOIUIABCTBO T€HEpPYE BEIMYE3HY KUIBKICTh JIaHUX,
MOYMHAKOYU BiJ MOTOJHUX YMOB JI0 iH(opMalii mpo oO0CATH IepeBe3eHb. BHUKOpUCTaHHS
AQHAJIITHKW BEJIMKHUX JIAHWX JO3BOJISE TJIMOIIE 3pO3YMITH Pi3HI acleKTH OIepalliiHol MisJIbHOCTI
Ta mnpuiiMaTH OuTbll OOTpyHTOBaHI pimieHHs. Hampuknan, aHami3 [AaHUX JOMOMAarae
ONTUMI3YBaTU MapIIPyTH, MiABUINYBAaTH €()EKTUBHICTh 3aBaHTAXKEHHSA, a TaKOX mependavaTH
noTpedu B TEXHIYHOMY OOCIIyTOBYBaHHI.

KiGepOesneka. 3 po3BUTKOM HU(POBUX TEXHOJIOTIH y CyIHOMIABCTBI BUHUKAIOTH HOBI
3arpo3u y BUTIIAL KiOepaTak. 3lIOBMUCHUKH MOXKYTh OTPUMATH JIOCTYII 10 CUCTEM YIPaBIIiHHS
CYIHOM, IO 3arpokye Oe3mell eKimaxky Ta BaHTaxy. BrpoBamkeHHs cucreM KibepOesneku
CTaJ0 BaXJIUBUM KOMIIOHEHTOM IS  3aXHCTy LHMPPOBUX JaHUX 1 3amno0iraHHs
HECaHKI[IOHOBAHOMY JOCTYITY 10 CyJTHOBHX CHCTEM.

3. MogepHizamiss moptoBoi iHGpacTpykTypu. OHOBIIEHHS TOPTOBOI iHPPACTPYKTYpH,
30KpeMa aBTOMaTH3allil KOHTEHHEpPHHUX TEpMiHaJIB Ta BIPOBAPKEHHS CMapT-TEXHOJIOTIH,
JI03BOJIUTh CKOPOTUTU 4Yac OOpOOKM BaHTaXXIB Ta 3MEHIIUTH BUTpaT. CydacHl MOPTU MOBUHHI
Oyt 3maTtHi 0OCIYroByBaTM BEJIMKOTOHHAXHI CyAHa Ta 3a0e3neuyBaTd e(EKTHUBHE
3aBaHTAKEHHsI/PO3BAHTAXKEHHSL.

Knrwouosi nanpamku mooepuizayii nopmoeoi ingppacmpykmypu

ABTOoMatu3aiis Ta umdpoBizamisg omnepaiid. 3pocTaroya KUIBKICTh TOBapiB, IO
00po0JILEThCS Yy TIOPTax, 3MYIIYE MOPTOBI KOMITaHIl MEPEXOJUTH HAa aBTOMATH30BaHI CHCTEMHU
ynpaBiiHHsA. PoOoTu3oBaHI KpaHHM, aBTOMATHYHI TPAHCIIOPTHI 3aco0M JJIs TEepeBE3CHHS
KOHTEHHEpIB, a TAaKOX CHUCTEMH PO3II3HABAaHHS 1 BIACTEKCHHS BaHTAXIB JI03BOJISIIOTH CyTTEBO
3HU3UTH yac 0OpoOKM BaHTaXiB Ta BUTPATH Ha MepcoHasl. BUKOpUCTaHHS TEXHOJOr1 Ha OCHOBI
HITYYHOTO 1HTEJIEKTY J103BOJIsIE KEpyBaTH MOTOKAMH, ONTHMI3yBaTH PO3MIILICHHS KOHTEIHEPIB Ta
3amo0irati moMuiIKaM B 00pobiri ToBapis. [3, 4, 5]

IHTerpaiis 3 «po3yMHUMU nopraMu» Ta [HTepHerom peuelt (IoT). Texnomnorii [aTepaery
peueit (IoT) 3abe3meuyroTh MiMOAOOOBHII MOHITOPUHT Ta OOMIH JaHUMH MK MOPTOBUMH
IPUCTPOSIMHU, CKJIAJaMM, TPaHCHOPTHUMH 3acobamu Ta cyaHamu. Bukopucranns loT nae
MOXIIMBICTh B PEKHMI PEaJbHOTO 4Yacy BIJCTeKYBAaTH NPOIECH y TOPTY, KOHTPOJIIOBATH
TEXHIYHUH CTaH 00JaTHAHHS, IBUJKO BUSBILSITH Ta yCYBaTH Hemosiaaku. Lle He e miaBuirye
eQeKTUBHICTh, a ¥ 3HIXKYE BHUTpaTH Ha OOCIYyroByBaHHA 1 MpOCTOi, 3a0e3medyrouu
Oe3nepepBHUII OTIK TOBApIiB Yepe3 MOPT.

Exonoriyni inHoBauii. [Toptu € BaxiauBuMU 00'eKTaMu I BIPOBAHKEHHSI €KOJIOTTYHO
YUCTUX TEXHOJOrii. BimMoBa BiI BUKOPHCTAaHHS JOWU3EIBLHOTO TMaliBa Ha KOPHCTH
eNIeKTPOTEXHIKH, BCTAHOBJIEHHSI CUCTEM OYMILEHHS CTIYHUX BOJ, BAKOPUCTaHHS BiIHOBIIIOBAHOI
eHeprii, mepepoOka BiAXOAIB — BCE II¢ JIOMOMAra€ 3MEHIIUTH CKOJOTIYHHMH CliJl TOPTOBOI
iHdpacTpyktypu. KpiMm Toro, 6araTto mopTiB NparHyTh BiJNOBIZaTH BHMOTaM MiXHApPOIHUX
eKOJIOTIYHUX cTaHjaapTiB, Takux sk 1SO 14001, mo 3abe3neuye KOHKYPEHTOCIIPOMOXKHICTb Ta
CIIPHSIE 3POCTAHHIO «3E€JIEHOI €KOHOMIKH.

PosnmipenHs Ta Mo epHi3allis OpuyatiB i CKaaiB. 30UIbLICHHS pO3MIPIB CyA€H 1 00cATiB
BAaHTaXIB, SIKi BOHU TIEPEBO35Th, CTABUTD MEPE]] MIOPTAMHU 3aBJAaHHS OHOBJICHHS 1HQPACTPYKTYpPH.
ByaiBHUIITBO TIMOOKOBOJHUX MPHYANiB, 3JaTHUX MPUHAMATH CyJHA BEJIUKOI TOHHAXHOCTI,
PO3IIMPEHHS TEPMIHAJIB Ta CKJIAIIB JO3BOJISAE MOPTaM e(EeKTHBHIIIE 0OpOOIATH BEIHUKI 00CATH
BaHTaXIB, CKOPOYYIOUM 4Yac 3aBaHTaXEHHS 1 pO3BaHTaXeHHs. MojepHizalis CKJIaJChbKUX
NpUMIIIeHb, 30KpeMa, OCHAIIEHHS IX aBTOMAaTH30BAHMMH CHCTEMaMH YIIPABIIHHSI, IMOJICTIIYE
00JIIK TOBapiB, 3HUKYIOUU BTPATU Ta 301IbIIYyIOUYH TPOJYKTUBHICTb.

Po3Butok nmdpoBoi sorictuku. [HTErpamis MOPTOBUX CHCTEM 3 IHUPPOBUMHU
JOTiICTHYHUMU MIaTGOPMAMH J103BOJISIE YIACHUKAM JIAHIIOTa IMOCTaYaHHs Kpalle KOOPIAUHYBATH
cBoi nii. CucTeMHu yIpaBliHHS JAHIIOTAaMH TOCTAYaHHS B pEAIbHOMY 4aci IMOJETHIyI0Th
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IUTAaHYBaHHS 1 JO3BOJIAIOTH BIJACTEXKYBAaTH MICII€3HAXOMKEHHS TOBapiB Ha KOXHOMY eTarli
TpaHCHOpTyBaHHA. lle 3HWKye BUTpaTH, MiIBUIIYE TOYHICTh Y IUIAHYBaHHI Ta JOMOMAarae
YHUKHYTH 3aTPUMOK, SIKI MOXYTh BHHHUKATH 4Yepe3 BIICYTHICTb aKTyasbHOI 1H(oOpMmalii mpo
BaHTaXI.

4. OcBiTHI nporpamMu JJisi MOpsiKiB. CTBOPEHHsI MpOrpaM 3 MiJrOTOBKH KBaIi(hiKOBaHUX
KaJIpiB Ta IOJIMNIIEHHS YMOB Ipalli € BaXKJIMBHM KPOKOM JIJISI PO3B'si3aHHS MPOOJIEMH HecTadi
daxiBIiB. 3aydeHHS HOBHX IPAI[iBHUKIB Ta ITiIBUIICHHS PIBHA iXHBOI KBami(ikarii 10moMoxe
3a0e3nmeunTy cTablIbHUI PO3BUTOK Taly3i y JOBIOCTPOKOBIH MepCHeKTUBI.

BucnoBok. KomepiiiiHa ekcrutyaTaiiis CyJAeH Ma€ YHCIEHHI BUKJIMKH, IPOTE HOBITHI
TEXHOJIOT1i Ta IHHOBAIiHI PIlIEHHS BiAKPUBAIOTh MEPCIEKTUBH I €(PEKTUBHOIO PO3BUTKY
ramy3i. Ilepexim Ha €KOJIOTIYHO 4YHKCTI BUAM TajMBa, aBTOMaTH3allis, LHHUQpoOBI3alis Ta
MOJIepHI3allisl MOPTiB € OCHOBHUMU HANPSAMKaMHU, SIK1 J103BOJIATH Taly3i aJanTyBaTHCS JO BUMOT
cydqacHoro cBiTy. Cramuii pO3BHTOK MOPCHKOIO TPAHCIOPTY CIPHATHME 3a0€3MEeYCHHIO
eKOJIOT1YyHOi Oe3NeKH, MiABUIICHHI0 e(QEeKTHMBHOCTI MEepeBe3eHb Ta IMOJIMIICHHIO YMOB JJist
MalOyTHIX TTOKOJIIHb TPAIIBHUKIB ITi€T BAXKITUBOI chepu.
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HOBITHI TEHJAEHIIII B CYJHOBYJYBAHHI: IHHOBAIIII, EKOJIOT'TYHICTh TA
ABTOMATU3AIIA

Bpyonescokuit H. P.
BCII «Mopcovkuti ghaxosutl xkonedsc XIIMA»
Hayxkosi kepienuku — suxnaoau nepuioi kamezopii l[lasnivenxo T. B,.
suxnaday euwjoi kamezopii Kaimuroea C. A.

Beryn. CyaHoOynyBaHHS € OHIE€IO 3 HAWBaXIMBIMIUX Taly3ed CBITOBOI €KOHOMIKH,
aJpKe MOPCHKUN TpaHCHOPT 31 cHIOE Tpuom3HO 90% cBiTOBOI TOprimi. B yMoBax 3pocTtaHHS
eKOJIOTIYHUX CTaHAapTIB, PO3BUTKY TEXHOJOTiH Ta MIABUIIEHHS BHUMOI 10 Oe3neku M
€KOHOMIYHOCTI, CYJHOOYAiBHI KOMITaHii Bce OiIbIlle IHBECTYIOTh y HOBITHI PO3POOKH Ta
IHTErpyrOTh IHHOBAIIIMHI pillIeHHs B CYAHOOYMiBHI mporecu [1, 2, 3, 4].

OcHOBHA YaCTHHA.

1. Exonoeiunicms ma 3smeHueHHs GUKUOIB.

Bumoru 11010 cCKkOpoueHHs WIKIJJIMBUX BUKH/IB, BCTAHOBIEHI M1XKHApOIHOIO MOPCHKOIO
opranizamiero (IMO), 3MymyooTh CyAHOOYIIBHUKIB BHUKOPHCTOBYBATH €KOJOTIYHO YHCTINII
TexHonorii. OCHOBHI HaNpsSMHU BKIIOYAIOTh:

BukopucTtaHHS anbTEepHATHBHUX BHJIIB TMajWBa: BCe OUIbIIE CYICH MOYUHAIOTH
BUKOPUCTOBYBATHU 3pimkeHuid npupoauuii raz (LNG), 6ionanuBo, MetaHos Ta BoaeHb. L1 Buau
NaJMBa 3HAYHO 3HWKYIOTh BHUKHAM BYTJICIIO 1 JOIMOMAaraloTh CyJHAM BiJMOBIiZaTH HOBUM
ekosoriyHuM crangaapram IMO [2, 3].

Enexktpudikamis cyaeH: TiOpUIHI W TOBHICTIO EIEKTPUYHI cyAaHa HaOyBarTh
MOMYJIIPHOCTI, OCOOJIMBO Y MpUOEPEKHUX palioHaX Ta B KOPOTKUX MapuipyTtax. EjnekTpudHi
JBUTYHH BHKOPHUCTOBYIOTH OaTapei, IO Mmepe3apsKaroThCs, 3HIDKYIOUM BUKUIH TTaPHUKOBUX
rasis.

CucreMu O4YMILEHHS BUXJIOMHMX rasiB (CKpyOepiB): IIi CHUCTEMH BHUKOPHCTOBYIOTh
creriaabHi PUCTPOI JJIS 3HMKCHHS KOHIIEHTPAIII] IIKIJUIMBUX PEYOBUH y BHXJIONAX, TAKUX 5K
CipKa, 10 J03BOJISIE MPOJIOBKYBATH EKCILTyaTAIlll0 CYACH 3 TPAIUIIHHUM JU3EIbHUM IaJTHBOM,
aJjie 3 MCHIIIOK KOOI s ToBKis [2, 3].

2. Enepeoegexmuenicmo i onmumizayiss 6umpam.

Jnsg  3HWKEHHS eKCIUTyaTallifHMX BUTpaT 1 MiJBUIIEHHS eHeproeeKTHBHOCTI
CyAHOOYIiBHUKHU BIPOBAKYIOTh HOBITHI TEXHOJIOTII Ta IH)KEHEPHI PillICHHS:

OnTumizanis KOHCTPYKLII KOpHycy: AOCHIKEHHS B aepoAMHAaMILIl Ta TiApOJMHAMILI
JI03BOJISIIOTH CTBOPIOBATU KOPITYCH, SIKI MAlOTh MEHIIMH OIIp BOJI, 3MEHUIYIOYH CIIO)KMBaHHS
najauBa. YIOCKOHaJEHHA (OpMHU KUIf, BUKOPUCTAHHS JIETIIMX MaTepiajiB Ta IOMIMIIEHHS
00TIYHOCTI JO3BOJISIOTH JOCATTH IIOMITHOI EKOHOMIT TaJILHOTO.

BitpunbpHa migTpuMKa Ta COHSYHI MaHENi: BEJIMKI KOMEpPIIHHI CyaHa, TaKi K TAHKEPH 1
KOHTEHHEpPOBO3M, IMOYMHAIOTh OCHAIYBAaTHCS BITPWIBHUMU CHCTEMAMH Ta COHSYHUMHU
naHesnsiMu. BiTpuibHI cucTeMu 3 TBEpIMMU BITpHJIaMU ab0 BITPIHHMHU POTOPaMU J03BOJIIFOTH
CKOpOUYYBaTH BUKOPHUCTAaHHS IMajMBa 3a paXyHOK cuiu BiTpy. COHSYHI maHeni 3a0e3NedyroTh
SHEPIiIo ISl CYJTHOBUX CUCTEM, OCOOJIMBO Y CHOKIHHUX MOPSX.

3. Hudgbposizayis ma aemomamu3zayis.

[nTerpartis nuGpPOBUX TEXHOJIOTiIH Ta aBTOMAaTH30BAaHUX CHUCTEM € OJHIEI0 3 TOJOBHHX
TEHACHIIH y Cy4acHOMY CYyIHOOYJIYyBaHHI, II0 Ma€ Ha METI MiABUIIMTH €(PEKTUBHICTh
YIPaBJIiHHS CyHAMU 1 3HU3UTH JHOAChKHi (akTop [4, 5]:

ABTOHOMHI Cy/IHA: Cy4acHi CHCTEMH aBTOMAaTHU3aIlil JO3BOJISIFOTH CTBOPIOBATH OE3IMIIOTHI
CynHa, SKi MOXYTh KEpyBaTHCS IUCTaHIIMHO abo TpaIoBaTH MOBHICTIO aBTOHOMHO. BoHu
BUKOPHUCTOBYIOTh IITYYHU IHTEJIEKT, CHCTEMH HaBirarii Ta pafapHi TE€XHOJIOTIi 1 6€31MeYHOro
MaHEBPYBaHHS Ta MPOXO/KEHHS MapHIpyTy Oe3 eKimaxy.

[udposi Omusntoku (digital twins): mudpoBi Moxmeni cyaeH IT03BOJISIOTH MOCTIHHO
BIJICTE&KYBaTH CTaH CyJHA, MPOTHO3YBaTH HEOOXIJHICTh TEXHIYHOTO OOCIYrOByBaHHS Ta
aHaJi3yBaTH EKCIUTyaTalliiiHi JaHl B peXuUMi peanbHoro dacy. [ludposi OIU3HIOKH JT03BOJSIOTH
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3HU3UTH BUTPATU Ha TEXHIYHE O0CIYTr OBYBaHHS Ta MOKPAILUTH YIIPABIIHHS PECYPCAMHU.

Intepner peueit (IoT) Ta Benuki 1aHi: CEHCOPH, BCTAHOBJIEHI Ha CyJIHaX, 30UpalOTh JaH1
npo poOOTy Pi3HUX CHCTEM, IO JO3BOJISIE B PSKHUMI PEaJIbHOTO Yacy aHaJi3yBaTH Il JAaHi JJIs
ONMTHUMI3allii MapumipyTiB, KOHTPOJIO 32 CHEProCIOXKMBAHHAM Ta MOPOPUIAKTHIHOTO
00CITyroByBaHHS.

4. ITiosuwenns b6e3nexu Ha Mopi.

CydacHi TEeXHOJOTii JO3BOJISIOTh MOKPAIIUTH Oe3MeKy CyaeH sIK A eKilaxy, TakK i s
HABKOJIMIITHKOTO cepenoBuia. Lle 30kpema CToCy€eThCsl TAKMX IHHOBAIIIMH:
® PO3IIMPEHI CUCTEMH MOHITOPHHTY: CyIHA OCHAIYIOTHCS aBTOMATH30BAaHUMH CHCTEMaMH

BIJICT&)KEHHSI TOTOJHUX YMOB, IJTMOWHU BOAM, TEMIEpaTypd Ta IHIIUX mapameTpiB. Lle
JI03BOJISIE €KiMa)Ky BYACHO pearyBaTy Ha 3MiHYy YMOB 1 YHUKATH HEOE3MEYHUX CUTYaIlil.

e [IpotuaBapiiiHi CHCTEMH Ta TEXHOJOrii: B CYYaCHHX CYJHaX BCTAHOBIIIOIOTHCS
BJIOCKOHAJICHI CHCTEMH OOpOTHOM 3 TMOXEKaMH, CHCTEMH aBTOMATHYHOIO KOHTPOJIO 3a
piBHEM BOJM Ta JOJATKOBI JaTYUKH, SIKi JOMOMArarOTh CBOE€YACHO BHSIBISITH Ta pPearyBaTu
Ha aBapiiiHi cUTyalii.

e Cucremun xiOepOe3neKku: OCKIJIbKM Jenalii OUIbIIe CHUCTEM CYyJIeH € IAKJIIOYCHUMH 0
iHTepHeTY, KiOepOesneka crtae mpioputeToM. CymaHOOYMIBHI KOMMaHIi IHTErPyHOTh
KiOepOe3neKoBi 3aX0U JUIA 3aXHUCTy HABITAIIMHUX 1 KEPYIOUHMX CHCTEM Bij MOTEHI[IHHUX
3arpos.

5. Bukxopucmanns HogimHix mamepianig y 6yO0i6HUYMEI.

3aBAsKU PO3BUTKY XIMIUHOI IPOMUCIIOBOCTI Ta MaTE€P1aJlo3HABCTBA, CYyTHOOY/IIBHUKHU BCE
YacTillle BUKOPUCTOBYIOTh HOBi, MIIHINII Ta JErmIi MaTepiaiu, sKi JO3BOJSIOTH IMOJIMIIATH
eKCILTyaTaIliifiHi XapaKTEPUCTHKHU CY/JICH.

Kommo3utHi MarTepiasi Ta JIeTKi CIJIaBU: aJIIOMIiHIE€BI, THTaH-MarHi€Bl CIUIaBH,
CKJIOBOJIOKHO, KapOOHOBE BOJIOKHO Ta IHII MaTepiald aKTUBHO 3aCTOCOBYIOTHCS Yy
CynHOOyIyBaHHI 3aBHISKM iX BHCOKIM MIIIHOCTI Ta HU3BKIM Basi. Lle m03Bossie 3HM3UTH Macy
CyJHa Ta MiABUIIUTH HOTO EKOHOMIYHICTb.

AHTHKOpPO3iliHI TOKPUTTS: TIOKPUTTS HAa OCHOBI HAHOTEXHOJIOTIH JI0MOMararoTh
3MEHIIUTH 3HOC KOPITYCY CYAHA, 3aXUIIA0Th HOTO BiJ KOPO3ii Ta MPOIOBKYIOTh TEPMiH CITYKOH.
Kpim Toro, cnerianbHi MOKPUTTS 3HIKYIOTh OOPOCTaHHS KOPITYCY MOPCHKUMU OpraHi3MamH, 1o
3MEHIIIY€ OIip 1 BUTPATH HA MaJHBO.

6. Innoeayii'y npoexmysanni ma upoOHUYmM8i cyoeH.

CyuacHi TexHOJIOT1i 103BOJISIOTH 3/11HCHIOBATH O1bII THYYKE Ta TOYHE MPOEKTYBAHHS,
110 MiABUILYE AKICTh BUPOOHUIITBA Ta 3HUKYE MOTr0 BapTICTh:

3D-nmpyx: 3aBmsaku 3D-gpyky neski nmerami CyaeH, SK-OT HPOKJIAIKH, KPIIUICHHS Ta
HEBENUKI JeTall, MOXKHa IIBUAKO BHUTOTOBJIATH 3 MIHIMaJIbHUMHU BuTpaTamu. lle mosBoisie
3HWKYBAaTH 3aJISKHICTh BiJ TPaIuLiIAHOTO BHUPOOHMIITBA 1 CKOPOTUTH 4Yac Ha BHUTOTOBIIEHHS
OKpEeMHUX KOMITOHEHTIB [6].

MogynpHe TPOEKTYBAaHHS: METOI MOJYJIBHOTO MPOEKTYBaHHS IO3BOJISIE CTBOPIOBATU
CyAHa 3 MOJYJIB, fKI 30uMparoTbcsi Ha cynHoOynAiBHIN Bepgi. lle mniaBuIlye HMIBUAKICTH
OyAIBHULITBA Ta JIO3BOJISIE IPOBOAUTH PEMOHTH a00 3aMiHy OKpeMHX MOAYJIB y pa3l moTpedw,
0e3 MOBHOTO IEMOHTAXY cyaHa [7].

CyuacHi 3acobu mnpoektyBanHs (CAD): BHUKOpUCTaHHS CHCTEM KOMITIOTEPHOTO
MPOEKTYBAHHS JIO3BOJIIE MOJCIIOBATH CyAHA, MEPEBIPATH I1X HA BIAMOBIAHICTH BHUMOTaM i
MIPOBOJIUTH BipTyasIbHI BUIIPOOYBAHHS IIIe HA eTall NpoeKTyBaHHs. Lle 1ae MOKIMBICTh IBUIKO
KOPHUT'YBaTH MPOEKT T4 YHUKHYTH ITOMHJIOK Ha BUPOOHHIITBI [7].

BucnoBok. CyuacHe cyqHOOyAyBaHHS CTPIMKO PO3BUBAETHCS IM1JT BIUTMBOM €KOJIOTTYHUX
BUKIJIMKIB, IM(poBi3alii Ta BUMOT 1110710 6e3neku. [HHOBaIiiiHI TeXHOJIOr1i Ta HOBITHI MaTepiaiu
3MIHIOIOTh MIJXOAHM JO MPOEKTYBAaHHS, OYAIBHUIITBA W EKCIUTyaTalil CyJaeH, MiABUIIYIOYH iX
e EeKTUBHICTh, EKOHOMIYHICTh 1 O€3MeUHICTh. 3aBASKH TAaKUM TEHJICHIIISIM, MOPCHKHI TPaHCHIOPT
agantyerbes n0 BUMor XXI cromiTrs, cTaroyu OUIBII CTIHKHM, €KOHOMIYHO BHTITHUM 1
€KOJIOT1YHO Oe3MeUHMM, 1110 3a0e3Mmeuye oMy cTabibHUI PO3BUTOK Y MallOyTHHEOMY.
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IHOPIBHAJIBHO-IIPABOBE JOCJILKEHHA IHCTUTYTY MOPCBKHUX
MEPEBE3EHB B YKPAIHI TA €C

JImumpenxo M. B.
Hayionanvnuii asiayivunuti ynieepcumem
Hayxosuii xepienux — k.i.1., ooy. Yepesamioxk B. b

Beryn. VYkpaiHcbke MOpPCBbKE 3aKOHOJABCTBO PETYIIO€ OCOOJMBOCTI  3iHiCHEHHS
MOPCBHKUX I€pEBE3eHb, BCTAHOBJIOE MPABOBUH PEKUM MOPCHKHUX MOPTIB Ta OCOOJMBOCTI
pEryJroBaHHS MPABOBIAHOCHMH MK HMMH Ta IHIIMMU Cy0 €KTaMH IPaBOBITHOCHUH. Bim sKOCTI
IIPaBOBOT0 PEryJIOBaHHS MOPCHKHX MEpPEeBE3EeHb 3aJIeKaTh MOKA3HUKU YKPAiHCBKOTO E€KCIIOPTY
Ta E€KOHOMIKM 3arajoM, OCKUIbKM IpaBOBE PEryJIOBaHHS IISJIBHOCTI MOPCBKHUX MOPTIB Ta
MOpPCBKHX I€pEBE3CHb BIIJIMBA€ HA PO3BHUTOK MOPCHKOI Tajy3i 4epe3 MpusMy e(eKTHBHOCTI
3M1MCHEHHS MOPCBKHX TI€PEBE3€Hb, BCTAHOBIIOE CTAHJIAPTH OE€3MEeKH >KUTTEMISIBHOCTI B
MOpPCBHKIA Trajy3i, HIATPUMYE MOPCBKY €KOJIOTil0 SK OJHi€i 3 MpPIOPUTETHUX IIiIEH.
IMnneMeHTais MIXXHAPOJHUX MOPCHKUX CTaHIAPTIB, Y TOMY YHUCII IPaBO3aCTOCOBHOI MPaKTUKU
3 peryimoBaHHS MOPChKUX IepeBe3eHb B €C 10 YyKpailHCBKOro 3aKOHOJABCTBA J03BOJIMTh
YIOCKOHAJIMTH TPAaBOBI HOPMH IIOAO PETYJIIOBAHHS MPABOBIAHOCHH 3 MOPCHKHX II€PEBE3CHBb
HUIAXOM [IPaBOBUX 3alI03MUYEHb NPUHIUIIB Ta MEXaHI3MIB PEryJIIOBaHHS JAaHUX IPAaBOBIIHOCHUH.
AHani3 MDKHapOAHOI HOPMAaTHBHO-IIPaBOBOI 0a3u 3aKLEHTY€ yBary Ha OCHOBHMX €JIEMEHTaXx
IIPAaBOBOTO PEryJIOBaHHS MOPCHKUX IE€PEBE3€Hb BIJMOBIJHO Cy4yaCHMX YMOB, ILIO0 MOXYTh
3alpoBaXKyBaTHCs Ta BUKOPUCTOBYBATHCA B YKpaiHi SK JAepKaBU-MIXKHApOJAHOrO MapTHEPA, 110
BUCTYIA€ YYACHUKOM MOPCBKUX ITPAaBOBITHOCHUH 13 3[1HCHEHHS MOPCHKUX IEPEBE3EHb.

AKTyalnbHIiCTBh JocaigxkeHHsi. MOpChKI NEepeBe3€HHsI BUCTYNAIOTh OJHUM 3 OCHOBHUX
€JIEMEHTIB PO3BUTKY YKpPaiHCbKOi €KOHOMIKH, @ TaKOXX BUIOM MDKHApOAHHUX IPAaBOBIHOCUH Y
cdepi TOpPriBii, OCKUIBKM YKpaiHa BHCTyHae MapTHEPOM Yy cdepi BEIEHHS MDKHApPOIHOI
topriBii. OKpiM 11bOro, YKpaiHa, Maro4u CTpaTeridyHe PO3TAIllyBaHHS, € MOPCHKOI JIEPkKaBOIO,
I0 BKa3zye Ha il BWUTIAHE CTAHOBHUIIE JUIsl 3[iHICHEHHS MPaBOBIAHOCHH y cdepi MOPCHKUX
MepeBe3eHb, IO 3YMOBIIOE HEOOXiAHICTh TapMOHIi3allii YKpaiHCBKOTO Ta €BPOMEHCHKOro
3aKOHOJABCTBA 3 PEryJIOBaHHS MOPCHKUX IIepeBe3eHb. IMIjeMeHTaliss Ta PO3BUTOK
YKpaiHCBKOI'0 3aKOHOJAaBCTBA CTAHOBUTH HAJEKHE Ta CydYacHe HOPMAaTHBHO-TIPAaBOBE
peryioBaHHS MOpPCBHKHX IepeBe3eHb, 3a0e3MeunTh YMOBH [UJI1 KOHKYPEHTO3JATHOCTI Ta
e(eKTUBHOIO 3/1MCHEHHSl IEPEeBE36Hb MOPCHKUM TPAHCIOPTOM, IO IOCIHPHUSE PO3BUTKY
YKPaiHCbKOI €EKOHOMIKHU Ta MOCHJIMTH MO3ULII0 YKpaiHU Ha MIKHAPOAHIN apeHi.

ITocranoBka 3agaui. CydacHl BHUKJIMKHM Yy CBITI Ta aKTyaJbHICTb €BpOIEHCHKOI
inTerpanii Mk €C Ta YKpaiHow BKa3ye Ha HEOOXIAHICTh K PO3BUTKY Ta YJIOCKOHAJICHHS, TaK U
IMIUIEMEHTalil MDKHAapOAHOIO 3aKOHOJABCTBA 1010 HOPMATHUBHO-IIPABOBOIO PEryJIIOBaHHS
MOpPCHKHX TIPaBOBITHOCHH, 30KpeMa Yy cdepi MOPChKHUX IepeBe3eHb. HeoOXiaHicTh
yIOCKOHAJIEHHS Ta IMIIJIEMEHTAIlll MPUHIINITIB MPaBOBOTO PETyJIIOBAHHS MOPCHKUX IE€PEBE3CHb
€C B yKpalHCBKOMY MOPCHKOMY 3aKOHOJABCTBI TOJIATAE Y POJII MOPCHKHUX MEPEBE3CHb SIK
OCHOBHOI'O eJleMeHTa 3a0e3leueHHs] MDKHApOJHOI TOPriBil Ta BIAIIpae Ba}JIMBY pPOJb s
PO3BUTKY YKpaiHChbKOi e€KOHOMiKM. OCKIIbKM Cy4acHa HOpPMAaTHUBHO-IIpaBOBa 0a3a IPaBOBOrO
peryjioBaHHS MOPCBKHUX IepeBe3eHb B  YKpaiHi BIJpPI3HSETbCA BiJl  €BPOINEIHCHKOT,
XapaKTepU3yIYHCh CBOEK 3aCTApUIICTIO Ta HEIOCTAaTHICTIO IPABOBUX MEXaHI3MIB II0JI0
peastizalii HasiBHUX NPaBOBUX HOPM, cepa MOPCHKUX MEpPEBE3EHb CTUKAETHCS 3 MPAaBOBUMU
Oap’epamu, 110 BIIMBAE Ha Oe3mocepenHl 3/11HCHEHHS MOPCHKHUX IMEepeBe3eHb Ta €()EeKTUBHICTh
IPaBOBITHOCHH MK YKpaiHOIO Ta KpaiHaMU -TapTHEpaMH.

OCHOBHI 3aBJaHHS TPABOBOT'O JIOCHTI[DKEHHS TMOJSITalOTh y TPABOBOMY aHami3i
HOPMATHBHO-TIPaBOBOI 0a3m MOpChKUX TmepeBeseHb B €C Ta VYkpaiHi Ta 3mificHeHHS ix
NOPIBHAHHS, BHU3HA4YEHHS OCHOBHUX IIPOOJEM TMpPaBOBOTO PEryJIIOBaHHS Ta IMPOTalIUH Y
MOPCHKOMY 3aKOHOJIaBCTBI YKpaiHMW IIOAO MOPCHKUX I€peBe3eHb, BU3HAUEHHS OCHOBHMX
HaNpsAMIB, AKi € HEeOOXIAHUMHU JJIs IMIJIEMEHTAallil YKpaiHChKOr0 3aKOHO/IaBCTBA 10 CTaHIApTiB
€C nns ynOCKOHAJeHHsS MPAaBOBUX YMOB 3JIHCHEHHS MOPCHKUX I€peBEe3€Hb, BHU3HAUEHHS

22



Cyuacni npobnemu Mopcoko2o mpancnopniy ma besnexa mopeniaecmea, 21 nucmonaoa 2024 p.

CHIJTbHUX TIPIOPUTETHUX IIIeH y 3a0e3MedeHHI HaJleKHOro Ta €()EKTUBHOrO ITPABOBOIO
PEryJIIOBaHHS Ta TOCATHEHHS IIPOBITHUX IPUHIUIIIB 3/11CHEHHSI MOPChKHX TT€PEBE3CHb.

Pesynbrarn gociiiskeHHsl. YKpalHCbKE 3aKOHOAABCTBO 3 IPaBOTrO PETYIFOBAHHS
MOpPCHKUX TIEPEBE3CHb XapaKTePU3YEThCSI HHU3BKHUM pIBHEM peai3allii Ta 3ampoBaJKEHHIM
MPaBOBUX IMOJNOKEHb, HDK B €C, OCKUIBKM Tally3b MOPTOBOI I1H(QpacTpyKTypu E€Bponu
JIOTPUMYETBCS CYBOPO BCTAHOBJIGHHX BHMOI Ta MEXaHi3MIB PETyJIIOBAaHHS MJiSUIBHOCTI 13
3[IMICHEHHSI MOPCBHKMX IIE€pEBE3eHb, MA€ HANAro/PKEHy CHCTEMY 3 MEXaHI3MiB IIpaBOBOTO
KOHTPOJIIO 32 JOTPUMAaHHIM KOHKYpPEHIi Ta 6€3MeKH, eKOJOTTYHUX BUMOT, MPOTU/I1T MOHOIOMIN
Ta AKOCTI HagaHHs mociayr. OCHOBHI MpoOJieMH YKPaiHCHKOIO MOPCHKOTO 3aKOHOAABCTBA Yy
MPaBOBOMY pETYJIIOBaHHI MOPCHKHX II€PEBE3C€Hb TMOJSATal0Th Y BIJCYTHOCTI MeEXaHI3MIB
peanizallii HasBHUX HOPMAaTHBHUX IIOJOXKEHb Ta Opak HaJEeKHOI IPaBOBOI peryiaMeHTalil
eJIeMEHTIB Tapu(HOi MONITHKH IIOJO HAJaHHS IMOPTOBUX IOCIYr, BHUMOI KOHKYpEHIIi Ta
Oe3nexu.

[TpuurHaMy HU3BKOI BIAIIOBITHOCTI €BPOIEHCEKOMY MOPCHKOMY 3aKOHOJABCTBY CIIYT'Y€E
BIJICYTHICTB YITKOi J€pKaBHOI CTpaTerii II0A0 MiABUIEHHS €Heproe(eKTUBHOCTI, HEAOCTATHS
JIOCITI/DKEHICTh Ta MPaBOTBOPYICTh IMOAO MOJEpHi3aiii 00’€KTiB MOPCHKOI 1HGPACTPYKTYpH.
CydacHuil cTaH YKpaiHCBKOTO MOPCHKOTO 3aKOHOIABCTBAa Yy c(epl MOpPCHKUX IepeBe3€Hb
XapaKTepU3y€eThCs CBOEIO 3aCTAPLIICTIO, 1110 0OMEXYE MOXKIMBOCTI MOJEPHI3ALi]l 1aHOi rady3i.

Bu3HayHMM acrmeKkToM y NMpaBOBOMY PETyJIIOBaHHI MOPCHKHX II€PEBE3CHb BHCTYIAIOThH
€KOJIOTIYHI BMMOTH, IO BKJIIOYAIOTh OXOPOHY MOPCHKOT'O CEpEelOBHINA, BIIMOBIAHO IO SKHX
HOPMH HAIIOHAJIBHOI'O 3aKOHOJABCTBA 0a3yIOThCsA Ha MDKHAPOIHUX KOHBeHIAX [1, 2]. OxHak,
BpPaxoBYIOUHU pPiBEHb 3a0pYyAHEHHS BiJl Cy/IeH Ta BiICYyTHOCT1 KOHTPOJIIIO 32 HUMH, 3aKOHOJIAaBCTBO
3 MOpPCBKOTO IpaBa YKpaiHH MIOAO EKOJOTIYHUX BUMOI XapaKTEPU3YEThCS HEIOCTATHBOKO
IMIUIeMeHTali€ero. IMmiemeHTanist €BpONENHChKUX 3aKOHOAABUMX €KOJIOTITYHUX HOPM U100
pEryJIIOBaHHS E€KOJIOTIYHMX YMOB Ta JOTPHMaHHS EKOJOTIYHOCTI MOPCHKHX II€PEBE3CHb
XapaKTepU3y€e€ThCsl HE TUIBKM BCTAHOBJICHHSM IIIJIICHUX €KOJIOTIYHUX CTaHIapTiB, a TaKOX 1
3MIACHEHHSIM KOHTPOJIO Ta BXKUTTS 3aXOJiB 3 TMOPYIICHHS EKOJOTIYHHMX CTaHAapTiB Ta
3a0pyIHEHHSIM MOPCHKHX BOJI Ta MOBITPSI.

[TopiBHIOIOYH OCOOJMBOCTI PUHKY MOPCHKHMX IepeBe3eHb B YkpaiHi Ta €C, YkpaiHa
XapaKTEePU3yEThCS JICPKAaBHUMH OOMEKEHHSMU Ta HAsSBHICTIO MOHOMOJBHOI JiSTIBHOCTI Y
MOPTOBIN AiSNIBHOCTI. €BPONEHCHKUN PUHOK MOPCHKUX MOPTIB XapaKTepU3y€EThCs, 31€01IbIIOTO,
HU3bKMM pIBHEM MOHOMNONII Ta MICTUTh NPUHLUUIM KOHKYPEHTHOIO CEpEelOBHUINA Ta
perjlaMeHTaliio 3aX0/11B 00OpOTHOH 3 MOHOMOJISIMU Ta 3/IIHCHEHHS TOPTOBOI ISUIBHOCTI IIJISIXOM
BUIBHOT'O PUHKY.

VYKpalHCbKE MOpPCBbKE 3aKOHOAABCTBO 3 MOPCHKHX IIepeBe3eHb MO0YI0BaHO Ha
€BPOMEHCHKUX CTaHIApTaX, IO CHOpPSAMOBAaHI Ha IHTErpauil0 Ta JOTPUMaHHS MPaBOBOL
periaMeHTanii craHgapTiB Oe3MeKkH, €KOJIOTIYHMX BHMOI Ta MPHHIUIIB KOHKYPEHIIii, ajie Mae
HU3bKUM pIBEHb IMIIJIEMEHTAIll Ta 3alpOBa/UKEHHS KOHTPOJIO 3a JOTPUMAHHSIM HOPM
YKPalHCBKOI'O 3aKOHOJABCTBA.

VYkpaiHChbKl TIOPTH Ta CYJHOIUIAaBHI KOMITaHII Ha OCHOBI IMIJIEMEHTAIlli Ta BBEACHHS
MPUHIIUIIB €BPOMEHCHKOr0 MOPCHKOT0 3aKOHOJABCTBA 10 YKPaiHCHKOT'0, TOBHHHI BpaXOBYBaTH
HEOOXIAHICTh PO3IIMPEHHS IMOTY)XHOCTEH, PO3BUTOK Ta BEACHHS IHHOBALIMHMX OOJaJHAHHS,
3a0e3mevyBaTy JOCTaTHIO KUIbKICTh KBali(ikoBaHOI poOOYOi CHIIM, 3iHCHIOBATH JOTPHUMaHHS
€KOJIOTIYHUX BUMOT Ta IIPOJYKTUBHOCTI [3, ¢. 63].

CyuyacHUM BHKJIMKOM JJII MOPCBHKOI HMOPTOBOI iH(pacTpykTypu YKpaiHH € IpaBOBHI
PEXKUM BiICHKOBOI'O CTaHy, LIO MOJIATAE y MOPYLIEHHI MOPCHKOT JIOTICTUKYU HUISIXOM 3/i1iCHEHHSI
3aKpUTTS MOPTIB Ta 3MiHM MapHIPyTiB, BHACIIOK YOro yKpaiHChKa MOpTOBa iH(pacTpyKTypa
3a3Haja BTPAT OCHOBHUX EKCHOPTHHUX MAapIIPYTiB 3AiHCHEHHS MOpPCBHKHMX I€peBe3CHb,
MOIIKO/KEHHSI CAMUX MOPCHKHUX MOPTIB Ta CyJEH BHACTIJOK MpsSIMHUX yaapiB. He3Bakarouu Ha
ne, €C 3ailicHI0OE MDKHapoOJHY HIATPUMKY YKpaiHM IIISIXOM 3allydeHHs I1HBECTHIIN Ta
MOCTYNOBO1 (hiHAHCOBOI MIATPUMKH 7151 3a0e31eyeHHs Oe3MeKu MOPTOBOi iIHPPaCTPYKTYPH.

Cepen MOpiBHSHHS KOHKYPEHTOCHPOMOXKHOCTI MOPCHKHMX MOPTIB y cdepi MOPCHKHX
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nepeBe3eHb B Ykpaini Ta €C, yKpaiHChbKI MOPCBbKI MEPEBE3EHHSI CTUKAIOTHCSA 3 PU3UKOBAHICTIO
IepEeBE3EHb Yepe3 BUTPATU Ha CTPaXyBaHHS CYAE€H Ta BaHTaXiB, 110 B pe3yibTaTi 3MEHIIyE
KOHKYPEHTOCIIPOMOKHICTh MOPCHKOT'O TPAHCIOPTY Ta 3arajioM CTBOPIOE €KOHOMIYHO HEBUTIIHI
YMOBH BHACJIIJOK MiJIBUIIICHHS BAPTOCTI yKpaiHchkoro ekcnopty [4, C. 19-23].

Ha mpaBoBomy nocBinmi €C momo CHUCTEMH KOHKYPEHTOCHPOMOXKHOCTI, yKpaiHCbKe
3aKOHOJABCTBO Ha JCPKaBHOMY PiBHI MOXE 3alpOBaJUTH pedOpMYyBaHHS OPTOBOI AiSIBHOCTI 3
MOPCHKUX TIEPEBE3CHH MIISIXOM IMIUIEMEHTAIlii MeXaHi3MiB MpuBaTH3allii 00’€KTiB MOPTOBOL
1H(QPaCTPYKTYpH Ta JEp)KaBHO-TPUBATHOIO MapTHEPCTBA JUIsl YNPaBIiHHSA HopTamu. Takuid
Croci0 ympaBiiHHS IOPTOBOK 1H(GPACTPYKTYpPOIO MiJBULIUMTH KOHKYPEHTOCIIPOMOXHICTh
MOPCHKHUX TEPEeBE3eHbh B YKpaiHi Ta 3a0e3meunTh MOJEpPHI3aIlii0 MOPTOBOI iHPPACTPYKTypH 110
PIBHS €BPONEUCHKUX CTaHIAPTIB.

Mopcske 3akoHOgaBCcTBO €C XapaKTepu3yeTbecsl HMPPOBUMHU cUcTeMaMu 0a3 JaHUX, 110
cripusie e(h)eKTUBHOCTI JIOTICTHKH Ta ONEPaTUBHOCTI IMePEBE3CHb BAHTAXIB. YKpaiHChKE MOPCHKE
3aKOHOJABCTBO MOXKE 3aMO3MYUTH JaHUW JOCBIJ SK 1HTerpaiito 3 €BpONnelchbKUM PUHKOM Ta
BiJIMOBIIHO I[LOTO YIOCKOHAJIUTH MEXaHi3M 3JiHCHEHHS ONEpPaTUBHOCTI MOPCHKUX BaHTAKHUX
nepeseseHsb [3, ¢. 62].

[IpiopuTeTHUM €JIEMEHTOM aJamnTalii yKpaiHCHKOro 3aKOHOJABCTBA /IO MPaBOBUX HOPM
€C 3 MOpPCHKUX NIEPEBE3EHD MOCTAE Y 301JIBIIEHH] IHTEPECY €BPONENCHKIX MOPCHKUX IHBECTOPIB
JI0 IHBECTYBaHHS B MOPCBHKY 1H(QPAcTpyKTypy YKpaiHM LUIIXOM NpPUENHAHHS Ta IHTErpauii
YKpaTHChKOT MOPTOBOI rajly3i 0 TpaHC’ €BPOIEH CbKOI TpaHCIOPTHOI cucremu [5, ¢.140].

CninbHUMH TIpo0JieMaMy y MeXaHi3Mi MPaBOBOTIO PEryIrOBaHHS MOPCHKHUX MEepPEBE3CHb
st Ykpainn Ta €C € BHUKJIMKH 3 BIPOBA/DKEHHS 1HHOBAI[IMHUX METOJIB Ta MOJEpHi3alii
NOpTOBOI 1HOPACTPYKTYpU IJIsl TOCATHEHHSI BHCOKOTO pPIBHS €HEProe)eKTHBHOCTI, OCKIIBKH
3alpoBaPKEHHS] HOBUX TEXHOJOTM morpedye 3HAYHUX BUTpAT Ta IHBECTULIN. €Bpomneicbka
IPaKTHKa aKLEHTY€e yBary Ha Mpo0seMi JOTpPUMaHHS €KOJIOTIYHUX BUMOT, L0 € CTaHJapTaMu
JUTs 30€peXKEHHST HAaBKOJIMIITHBOTO CEPEIOBHIIA, 110 MPU3BOJAMTh JI0 aJanTallii MOPChKUX MOPTIB
Ta Cy/IeH, a TaKOXX HamaraHHs 30eperTH KOHKYPEHTOCIHPOMOXHICTh Ha MI)KHAPOJHOMY PHHKY.
neperisg [3, c. 62].

BucnoBku. 3akoHomaBctBo €C 1m0A0 MOPCHKHX TEPEBE3€Hb € OCHOBOKO s
IMIUIeMeHTalli YKpaiHoo 11 HOpPM Ta IOJIOKEHb, OCKUIBKM € O1lJbII PO3BUHEHHUM Ta
pErJIaMEHTOBAaHHUM Y acleKTax eHeproeeKTUBHOCTI, BAMOT 1010 KOHKYPEHIIiil Ta jbepaizaii,
TOOTO MOXKJIMBOCTI IPUBATU30BAHOI'O YIPABJIiHHS Ta 3/1CHEHHS! MOPCHKUX EPEBE3EHb.

OCHOBHMMH TIPaBOBHUMH MPHUHIIMIAMH Ta MPIOPUTETHUMHU IMUIIMHA MIOJ0 IPABOBOTO
pEryJIIOBaHHS MOPCBKUX IepeBe3eHb B YKpaiHi Ta €C ciif BUIUIMTH €KOJOTIYHI BUMOTH Yy
MIPU3Mi JIOCSATHEHHS IPUHITUITIB 30€PEeKEHHS MOPChKOI €KOJIOT1T NUITXOM MOJIEpHi3aIlii MOPChKOI
MOPTOBOI 1H(GPACTPYKTYPH, TOTPUMAHHS BUMOT CTaHIAPTIB O€3MEKH NpH 31HCHEHHI MOPCHKUX
NepeBe3eHb, PO3BUTOK KOHKYPEHTOCIPOMOXKHOCTI Ha YKPaiHCBKOMY Ta MIKHApPOJAHOMY PUHKY.
JlaHl acnekTH, OKpIM HaJIEKHOrO0 IIPAaBOBOTO pPETYJIOBaHHS MAalOTh MICTUTH MEXaHI3M iX
IpaBoBOi peaiizalii HUIAXOM 3a0e3ledyeHHs JOTPUMAaHHSA TaM 3J1HCHEHHS KOHTPOJIIO 3a iX
BUKOHAHHSM.

AHani3yloud HOPMAaTHBHO-TIPAaBOBI OCHOBH PEryJIOBaHHS 3aKOHOAABCTBA MPO MOPCHKI
nepeBe3eHHs B YkpaiHi Ta €C, 3aKOHOaBCTBO AaHHMX KpaiH mepeOyBaloTh Ha PI3HUX PIBHIX
PO3BHTKY, 30KpeMa  yKpaiHCbKE  3aKOHOJABCTBO  XapaKTePU3YETbCS  HEIOCTATHICTIO
HOPMAaTUBHOTO PETYJIFOBAaHHS OCHOB O€3MEKH >KUTTEMISUIBHOCTI, i1H(opMamiiHux 3aco0is,
0cOo0MBOCTEH Oe3mocepeIHbOro 3A1MCHEHHS TMEepeBe3eHb. €BpoIelCbKe 3aKOHOMABCTBO Ma€
HAJIeKHUM pIBEHb IPABOBOI perjiaMeHTallli, BpaXxOBYIOUU Cy4yacHI BUKJIMKH, 30KpEMa €KOJIOT1YH1
YHHHUKH, KOHKYPEHTOCIPOMOXKHICTh 3[[iHCHEHHSI MOPCHKHX MepeBe3eHb. MiXKHApOIHO-TIPAaBOBI
HOPMH pETyIIOBaHHS MOPCHKHX IME€pPEeBE3e€Hb PETIaMEHTYIOTh OpraHizalilo Ta JisUTbHICTh
MOPCHKHX TOPTiB, BCTAHOBIIIOKOTH MPUHIIUIIA €KOHOMIKA MOPCHKOT'O TPAHCHOPTY, IHHOBAIlIHHI
3acobu 1H(POPMAIIMHUX TEXHOJOTIM Ta MEXaHi3MH JOTPUMAHHS EKOJOTITYHMX BHUMOT Ta
MIPaBOBOTO PETYJIFOBAHHS 3aM00IiraHH MOHOIOJICTUYHIN AisTTbHOCTI.

OpHMUM 13 Cy4acHUX BUKJIMKIB JJIs 3A1MCHEHHST MOPCHKHX IepeBe3eHb B YKpaiHi MOCTae
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IIPAaBOBHH PEKUM BOEHHOI'O CTaHY SIK MEPEIIKoa Ayl ehEeKTUBHOI AIsIIBHOCTI MOPCHKUX MOPTIB
Ta CyJl€H, L0 BIJIMBA€E HAa €KOHOMIUHY MO3MUIII0 YKpaiHW Ha PUHKY MOPCBHKUX IEPEBE3EHb Ta
TOpriBii. BiZHOCHO 11bOrO, HOPMATUBHO-NIPaBOBA [ISUIBHICTh YKPAaiHCBKOI'O MOPCBKOIO
3aKOHOJABCTBA MAa€ PErJIaMEHTYBAaTH HOPMH, 110 PEryJIOBATUMYTb 3A1HCHEHHS NEPEBE3CHb Y
HanpsiMKax Oe3NeKu IepeBe3eHb, 3a0e3MEeUeHHsS HAIEKHOIO 3aXHCTy Ta OXOPOHHU MOPCHKOi
TPAHCIOPTHOI Ta MOPTOBOI IHPPACTPYKTYPH.

Apnanralniis yKpalHCBKOTO 3aKOHOJABCTBA JO HOpPM Mopcbkoro mnpaBa €C Hamae
MO>KJIMBICThH OUTBIIOI Ta MIMPIIOI CHIBIpalll Ta JOCTYIY J0 €BPONEWCHKOr0 PUHKY 1, BIAMOBIIHO
JI0 IIbOT'0, PO3BUTKY YKPaTHCHKOI €KOHOMIKH.
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OCOBJJIMBOCTI MOHITOPHUHI'Y TEXHIYHOI'O CTAHY EHEP'ETHYHHUX
YCTAHOBOK CYJEH

Moszzosuii B. /.
Xepconcvka depaicasna Mopcoka akademist
Hayxosuii kepienuk: k.m.H., 0oy. Xyosikoe I. B.

Beryn. OnHiero 3 BaXIMBHX MEpelyMOB 3a0€3MEUCHHS TEXHIYHOI 0e3MeKH TUIaBaHHS €
MOHITOPUHT TapaMeTpiB CYAHOBUX Ju3eliB (TOJIOBHMX 1 JONOMDKHHX) B TMpoleci ix
ekcrutyaTanii. [HpopMmaris nMpo MOTOYHI 3HAUEHHS MapaMeTpiB poOOYOro Mpolecy CyTHOBUX
IU3eNiB  MiJ] dYac eKCIUTyaTalii J03BoJii€e OOCIyroByHOUOMY TIE€pCOHAlTy MiATPUMYBATH
HOpMaJIbHUH TEXHIUYHUN CTaH AU3eNiB 1 MOIepelkaT BUHUKHEHHS aBapiiHuMX cuTyauiid. Ha
eKCIUTyaTOBAaHMX B JIaHUH Yac PIYKOBUX CyJHAX MOHITOPUHI MapaMeTpiB ABUTYHIB HaldacTille
3BOJUTHCS A0 MEPIOJIUYHOrO0 KOHTPOJIIO THCKIB 1 TEMIEpaTyp — 3a JIOIOMOIOK MaKCHUMeETpa
NepCcoHall BU3HAYa€ MAaKCHMaJlbHI 3HAY€HHsI THUCKIB rasiB Mo IHHIIHIpaX (pmax) abo THCKY B
KIiHIIl TIPOIIECY CTUCHEHHS (PC) MpH BIIKIIOUCHOIO Moaadi nanusa. KpiMm pmax, pc, Temneparyp
BOAM 1 Macia, MOXXHA BHUIUIMTH LMK psAA THIIMX TapaMmeTpiB, MOHITOPUHT SKHUX IIiJ Yac
eKCIUTyaTalii Ja€ MOXJMBICTh 3A1MCHIOBAaTH OUIbII SKICHUM KOHTPOJb POOOYOro MpoOLEecy
JM3e1st 1 BAPOOJISITA TOUHE PEeryJIFOBaHHS OKpeMuX By3uiB [1].

Ilasixu BupimeHHss mnpoOJuemu. Jlo TenepilmHbOro 4Yacy OUIBLIICTH CHUCTEM
MOHITOPUHTY CYIHOBUX JBHUTYHIB BHYTpilmHbOro 3ropsHHs (CAB3) Oylno crnpoekTOoBaHO SK
€IVHUN TPOrpaMHO-amapaTHUN KOMILIEKC, IO BHUPOOJS€ 3amuc MapaMeTpiB 1 YacTKOBUH
pPO3paxyHOK poOOYOro mMpoIecy B pexHMi pealpHOro uacy. Hai0inbpin XxapakTepHUMHU
cuctemamu Takoro Tumy € NK-5, NK-100, NK-200 ¢ipmu Autronica A/S, a Takox psa
aHAIOTIYHUX cHucTeM, po3pobaeHux kommanismu Terasaki Electric Co., Ltd, Konsberg, JRCS,
Hyundai, Samsung, Honeywell, Sulzer [2]. Cucremu Takoro THITy IMOKJIMKaHI BUPIIIyBaTH JBa
3aBJIaHHS: OTPUMAaHHS JaHUX B PEalbHOMY Yaci i YaCTKOBHH PO3paxyHOK poOOYOro mpoiecy, o
J03BOJISIE BUPOOHHMKAM BHITYCKAaTH 3aBEpIICHHS KomIuiekcu Monitopunry CJIB3 1 mamaBatu
TEXHIYHOT'O TEPCOHATY CyJAHA BENMKUH 00cAr iHQopmarlii, HeoOXiqHOI AN SKICHOT TeXHIYHOI
eKcrutyaTamii JBuryHiB. OfHaK Takui MiAXiJg 0 BUpILIEHHS 3aBAaHHs MoHiTopuHry CJIB3 Mae
PAI HETOMIKIB:

- HEZIOCTaTHHO MTOBHE (HETOYHE) MOJIENIIOBAHHS pOO0YOro MPOIIECy;

- B SKOCTI BUXIJIHMX JaHHUX BUKOPHUCTOBYETHCS OOMEXKEHA KUIBKICTb BHUMIPIOBaHUX
napaMerpis;

- HE BUSBIIIOTHCS TPOTHO3YI0U1 TPEHAM TEXHIYHOTO CTaHy JIBUT'YHA;

- 3'eIHaHHS BHUMIPIOBAJIBHOI Ta PO3PaxXyHKOBOI YacTHH cucTeM MoHiTopuHry JIBC
3HAYHO 30UIBINY€E 1X CKIQAHICTB; IJIS Tepenadi CUTHATIB BiJl JABUTYHA JI0 OOYMCIIOBAJILHOTO
KOMIIJIEKCY BUKOPHCTOBYIOThLCS JIOBIT KaOEIIbHI JIiHIT; BCTAHOBJIIOIOTHCS TOJATKOBI ITiICHITIOBAY1
1 IEpeTBOPIOBaYl CUTHAJIIB, 1110 3HM)KYE HAIHHICTh (YHKI[IOHYBAHHS CUCTEMHM B LIIJIOMY;

- BapTICTh CHUCTEM MOMIOHOTO THUIy 3aJUIIAETHCS BEIbMU BHCOKOIO, OCKIIBKH
CKJIaIa€ThCsl 3 BApTOCTI HE TUIBKM JATYUKIB 1 NEPBUHHUX IMEPETBOPIOBAYIB, a il ychoro
IPOMIKHOTO O0JaJHaHHS, BKIOYAIOYM BapTICTh OOYHCIIOBAIILHOIO KOMILJIEKCY 1 MPOTrPaMHOro
3a0e3nedeHHs. KpiM Toro, KoMm'torepu B TaKUX CHCTEMax 3aisHI TUIBKU JUIS BUPIMICHHS
3apnanHsa MoHitopunry CIIB3 [1].

Po3riisitHeMo cucTeMu A1arHOCTUKHM CepelHbO- 1 BHUCOKooOOpoTHHX ABUTYHIB (COJl 1
BOJI), 1m0 3acTOCOBYIOThCS B JaHUH Yac.

Cucrema CEDC ¢ipmu «3ynsrep» (LlBelinapis) mpusHaueHa i MiarHOCTYBaHHS
mutiHgponopiHeBoi rpynu (LIIT), TTA, Typdokommpecopa, 0XOIoaKyBaya HaJyBHOTO TOBITPS
(OHII). 1s cucrema BctaHOBIeHa Ha nu3elsix Ty 6RND-90 Ternoxona «Bimi ge CtpacOypr»
(®pannis). JliarHoctnyHa cuctema Ha 6a3i miHi-EBM aHamizye moTouHi mapameTpu Qu3ens i
fioro TexHiYHUM cTaH. [Ipy 3MiHI 11arHOCTUYHUX MapaMeTpiB MPOBOIUTHCS aHAJI3 TEHJEHIIN 1X
3MIHH B Yaci 1 BCTAHOBJIIOETHCS HEOOXITHUN TepMiH TepeOupaHHs By3Jia.

[TonepemkyBanbHUN CUTHAN B cUCTeMi BHUpOOJIS€ThCS HE 3a aOCONIOTHOIO, a IO
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BIIHOCHIM BeNWYMHI TMapamerpa, sika 30epiraerbcss B mam'sti EBM, a Takok Ha MarHiTHii
crpiui [3].

Cucrema CUIIBA ¢ipmu «3ynbiep» 3abesnedye OesnepepBHE BUMIPIOBaHHS 1
peecTpallio 3H0CY BEpXHbOTO MOPIIHEBOIO Kbl AU3€IIs, a TAKOXK 3a3Havae 00epTaHHs Kijlelb
abo Horo BiACYTHICTh. JlaT4MKKU — iHAYKTHUBHI. BepxHi MOpPIIHEBI KiJbIl T'OJOBHOTO JBHIYHA
crerniaabHOl KOHCTPYKIil. JlaTYuKM BCTAaHOBJIOIOTHCS B HACKPI3HUX CBEPIJIIHHSIX BTYJIKH
BpiBeHb 3 11 poOo4Y0r0 moBepxHer. OOUNCIIOBATBHAN MPUCTPIN 32 BU3HAYEHUMH MPOrpaMaMu
OI[IHIOE 3araJIbHUM TEXHIYHUU CTaH AW3els 1 3amumkoBuil pecype netaneit LI, pexomenmye
4yac 4yeproBoro nNpo@iIakTUYHOro o0ciIyroByBaHHs. JliarHOCTUYHA cUcTeMa Moxe OyTH 3'elHaHa
31 IITAaTHUMH CHCTEMaMHU YIPAaBIiHHS 1 PErydioBaHHSI — peryiiarop «Bynsapm», cucTeMoro
pEryIIOBaHHS HUPKYJALIAHOL 1 HHJIIHAPUYHOI MacTUiIa - 1 OpaTu yyacTh B 3arajJbHOMY IIpoLecl
ABTOMATUYHOTO PErYJIIOBaHHS PEKUMY POOOTH AM3EIs, X JI0 aBapiiiHOi 3yNMMHKM HOro B pasi
HeOEe3MeYHOro BUXOAY 3a HOpMYy OyIb-SIKMX KOHTPOJBOBAHMX MapaMeTpiB, B TOMY YHCII B
cUCTEeMax ITATOTOBKH MaJiiBa 1 Macja, OXOJIOKEHHA 1 T . 1. [3].

Cucrema DETS o¢ipmu «HopkonTpon» (Hopgerisi) sBisse co0o BHUMIpHOBaIbLHUN
KOMILJIEKC, 110 Aae iH(GOpMaLil0 IPO CUCTEMY BIIOPCKYBaHHs MaJlMBa Ta MPOLECY 3TrOPSHHS B
JU3eNl y BUIJISAL pO3APYyKOBaHUX 3Ha4YeHb NapaMmeTpiB 1 rpadikiB. CucteMa BUKOPHCTOBYE JBa
JaTYUKU (TUCKY YNPUCKYBaHHS NalMBa 1 THMCKY B ILMIIHApP1) N'€30€JE€KTpUYHOro Tumy. JlBa
MarHiTHi JaT4uku JaroTh 1H@opmamito npo kyT IIKB 1 wacrory oGeprannsa. [lonaTtkoBo
BCTAHOBJIIOETHCSl JAaTYUK TUCKY MPOJYBHOro THOBITPs. PeecTpyroTbes Taki XapakTepHi
napaMeTpu: pi, pc, pmax, TUCK po3imupeHHs B Touli 40° micas BMT, MOMEHT MakcHUMaIbHOT O
TUucKy, rpan, [IKB; pisHuIg Mix HaWOIIBIIMM 1 HAWMEHIIMM 3HAYEHHSIMH Pl MPOTATOM I'STH
XoA1B nopuiHs. J[11s Bi3yaJbHOr0 KOHTPOJIIO OyAYEThCS AlarpaMa TUCKY CTHUCHEHHS B 30HI BMT 1
KpUBa TUCKY BIIOPCKYBaHHS [3].

Cucrema PED ¢ipmu «Ilinctik» (Ppanuis) Bnepuie Oyna BctaHoBJIeHa Ha qu3eni 18PC2-
5V rtemnoxona «PeHop». 3a JOMOMOIOK CHUCTEMHU AIarHOCTYIOTBCS CEPEIHBOOOOPOTHI JIM3ENi
dipmu « CEMT -ITincrik» cepiit PC-2, PC-3, PC-4. JliarHOCTHYHOIO CHCTEMOI KOHTPOIOETHCS
CTaH KOPIHHHUX MiAIIMIHUKIB KOJIHYACTOTO BaJla 1 BEPXHHOTO MOPIIHEBOTO KiJbIIS, arperaris
Typbookommnpecopa. JlaTYuku CHUCTEMH BHUMIPIOIOTH TakKi MapaMmeTrpu: TemIepaTypy 1 THUCK 3a
OHB, Temneparypy oxosomxkyrouoi Boau Ha Bxoai B OHB, Tuck mnoBiTps 3a
TypOOKOMIIPECOPOM, MOJOKEHHS peloK MaluBHUX HacociB Bucokoro Tucky (THBT), gacroty
obepTaHHsA poTopa TypOOKOMIpecopa, BiOpalilo MIAIIMIHUKIB TypOOKOMIIpecopa 3 BHUIAYEI0
NONEPEKYBAIbHIUX CUTHANIB TpPHM MiABUIIEHIH BiOpamii 3a JOMOMOrol JaT4WKa CTaHy
MNIIIMITHUKIB (O€3KOHTAKTHOTO JaTyuKa MepeMilleHHs). JlaTuuk Jae MOXKIMBICTb BHUSIBUTH
HOPYIIEHHS] LIEHTPYBaHHs KoiiH4acToro Baja. CTaH BEpPXHBOTO KibLsSl KOHTPOIOETHCA
IHIYKTHBHUM fgaTtarkoM «Hinmo» dipmu «BiGpometpy» [3].

Cucrema «Biopomerp» dhipmu «Bibpomerp» (LlIBeitnapis) aiarnocrye taki By3mu: LT,
CHCTEMH YIIOPCKYBaHHS MaJMBa, TypOOKOMIIpecopa, MOpIIHEBUX Kinels. /liarHocTH4Ha crucrema
BUIIPOOOBYBajacsi Ha JABO- 1 YOTUPUTAKTHUX MajoobopotHux ausensax, COJ 1 BOU.
JiarHocTYHA CHCTeMa KOHTPOJIOE TaKl BY3JIM JU3EIsi: MOPIICHb (T0siBa CTYKOTIB, 3a/IMPAKH);
KJIanaHu, JAeTalll KJIAlaHHWX TPHUBOMIB (PO3MOAiJILHUNM Bayi, Kopomucio i T. n.) THB/I;
HiAIMITHUKY (3HOC), @ TAKOXK TaKi MapaMeTpH, sIK 4acToTa i HaIpsAMOK 00epTaHHs KOJIHYACTOro
BaJla,pmax 1 XapaKTEPUCTUKH BIIOPCKYBaHHS. Y TIarHOCTHYHIH CHCTEMI BHUKOPHUCTOBYHOTHCS
n'€30€JeKTPUYUHI JATYUKH, SIK1 30MparoTh 1HPOPMAIII0 NP0 aKyCTUYHI CUTHAIM, Micias 00poOKu
SAKHX pOOUTHCS BUCHOBOK IPO HOpMaJbHUI a00 aHOpMaJIbHUMU CTaH1 By3iiB. [1'e30enexTpuyuna
CHCTEMa OIIIHKM 3BYKOBUX XBUJb «HicceH» BKitouae I'e30€NeKTPUUYHHI aKcelepoMeTp, KU
BUSBIISIE HEY3TOMKEHICTh POTOpa 1 3HOC MiAIIMITHUKIB TypOokommpecopa. CTaH MOPIIHEBUX
KiJIeIlb KOHTPOJTIOETHCS 3a JormoMororw gatunka «Himmoy. [Hdopmariis BUBOAUTHCS Ha U CILICH
[3].

Cucrema MEKOM ¢ipmu «Cratponik» (Hoperist) mpusHaueHa sl J1arHOCTYBaHHS
nu3eniB, TypOiH, KOTIIIB, 3 1i JOMOMOIOI0 PEeECTPYIOThCS HACTYIIHI MapaMeTpu: piBeHb BiOparlii
MeXaHI3MiB, TeMIlepaTypH MiAUIMIHUKIB TypOiH, BTYJOK I[MIIIHAPIB, TeMIepaTypa BHIIYCKHHX
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ras3iB, TUCK B PI3HHUX TOYKaX ra3o0moBITPsSHOro Tpakty [3].

CyuacHl A1arHOCTMYHI CHUCTEMM IU3EJIB KOHTPOJIOIOTH 3MIHY THUCKY B LMJIHApax B
3anexxHocTi Bij yacy, kyta I[IKB a6o xony nopuns. diarpama piy = f (PIIKB) 300paxxyeThes Ha
eKpaHl OCLMJIOCKONa 1 BBOAUTHCA B nmam'sstb EBM ans mopanpuioro anamnizy, B MpoLeci sSIKOTO
BCTAaHOBJIIOIOTHCS BEIMYUHU i, pc, pmax, Kyt [IKB, skomy BianoBigaB OM MaKCUMaJIbHUH THCK
B IWJIIHJpPI. 3HAYEHHS [HMX MapaMeTpiB, a TaKOX IHIIKX, 1[0 MAaKOTh BIIHOIICHHS J0 poO0YOro
nporecy (TUCK 1 TeMmeparypa HaIyBHOT'O TOBITps, 4acToTa OOEpPTaHHS KONIHYACTOrO Baa),
BHUBOJIATHCA a00 MOXYTh OyTH BUKJIMKaHI Ha AuMCIUIel (Tabio) mpuctpoi. Tak mpartoe mpuian
NK-2, mo BXoauTs B AiarHOCTHUHY cuctemy ¢ipmu «Aytponika» (Hopseris), ACEA (IIsemis)
i iH. [3]. Cucremn «Komoc-D1, -D2, -D3, -D4» ¢dipmu MHI1 (SInowist), 1m0 BUKOPHCTOBYIOTh
€JIEKTPOHHO-TIPOMEHEBY TPYOKY 1 CUCTEMY AlaJIOry, IPU3HAUYEH] AJIs J1arHOCTYBAaHHS F'OJIOBHOT'O
1 JONOMDKHMX JBUTYHIB. BuMIipioBaHI 3Ha4eHHS TOPIBHIOIOTHCS 3 ETAJIOHHUMHM, IO
30epiratoTbes B mam'sti EBM [3].

3 TmpeacTaBIIEHOTO aHAN3y ICHYHYHX miarHocTMuHuX cucteM JIBC moxHa 3poOuTth
HACTYITH1 BUCHOBKHU:

- B JaHui yac koxxeH BupoOHuKk CJIB3 B mepury yepry crypOoBaHHII MOHITOPUHIOM
napaMeTpiB (JI1arHOCTMKOK) TUIBKM CBOT'O JBUI'YHA, YHIBEPCaJbHI CUCTEMH MOHITOPHHTY MJIS
JIBUTYHIB OyJIb-IKMX MOJIEJIeH HE CTBOPIOIOTHCS;

- YCTaHOBKa CIELIaNI30BaHUX JIarHOCTUYHUX KOMIUIEKCIB 3aiiicHioBanacs Ha CJIB3
JOCUTh BHCOKOI MOTYXHOCTi, 3aCTOCOBYBAaHMX Ha MOPCHKHX CyJax; Ha PIYKOBUX CyAHaX Ta
CyAHaX 3MiIIaHOro (piuKa-Mope) MJaBaHHSA TaKli CHCTEMH [OTemep HE 3aCTOCOBYBAIHUCH.
TexHiuHa NiarHOCTUKA JBUTYHIB Ha CyJlaX 3 Ki1acoM Pi4KOBOro pericrpy 3BOAUTHCS A0 3HATTA
IHAMKATOPHUX TIPEOIHOK, TEIUIOTEXHIYHOIO KOHTPOJIO 1 MOAAJIBLIOI «PY4YHMI» 00pooLi
OTPMMAaHHUX PE3yJbTATIB CYAHOBUMH MeEXaHIKaMHu, ab0 TEIIOTeXHIYHUMH mapTisMu. OmHax
JOCATHEHHSI TEXHIYHOIO IpPOrpecy 1 BCTAaHOBJEHI YpsAIoM YKpaiHU OpIEHTUPU BHUMAararoTh
neperjsay MiaxXo[iB B 00JIaCTI TEXHIYHOI JIarHOCTUKHM CYJHOBHUX TEXHIYHHUX 3aco0iB Ha
BHYTPIIIHBOMY BOAHOMY TPAHCIIOPTi, TUM OLIbIIIEe IO MPOTPEC B Taly3i yHpaBIiHHSA 00'€KTaMu
CEY i miarHOCTHKHM X TEXHIYHOI'O CTaHy HEMHMHYYe BHMaraTHMeE IEpexoAy Oprasizaiiii 3a
KIacu (DiKaIliero Ha HOBUH PiBEHb peastizaiii mporeayp Kiacudikariii i orasay cyaes [4-6].

BucnoBok. Ha mifcTaBi BUKOHaHOrO aHali3y MO)XKHA KOHCTaTyBaTH, IO B JaHUN dYac
pillieHHs 3a7a4i TEXHIYHOT IIarHOCTUKH CYJHOBHX JIBUTYHIB, & OT)KE, 1 IHIIIMX, MEHIII CKJIAJH X
00'exTiB CEY pIYKOBUX CyA€H, CTA€ MOXJMBUM, OCKUIBKM CY4YacHI €JIEKTPOHHI CHCTEMH
yIpaBJIiHHS J03BOJSIOTH 31MCHIOBATH O€3NMEepEepBHUN MOHITOPUHI TEXHIYHMX IapaMeTpiB. Y
3B'I3KYy 3 IIUM BUKOPHCTaHHS CHEliali30BaHUX JIarHOCTUYHUX KOMIUIEKCIB CTa€ HEaKTyalbHUM,
TOMY 1110 iH(OpMaIlis, IKa OTPUMaHa BiJl €JIEKTPOHHUX CUCTEM YIPABIIiHHS JBUTYHOM 1 IHIITUMH
o0'ektamu CEY, Moxe 00poOisaTrCs IIEHTPAJIbHIM KOMII'FOTEPOM YIPaBIIiHHS a00 KOMII'FOTEpOM
MalIMHHOTO BiJJIUICHHS 3 METOIO yMpaBlliHHSA Ta miarHoctyBaHHs Bciei CEY [6], a He Tinbku 11
OKpEeMHX 00'€KTIB.
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Introduction. The rapid development of technology in recent decades has led to the
Internet of Things (IoT) becoming an essential aspect across numerous industries, including
maritime transport. The integration of vessels into a global network, where each component
communicates in real time, is revolutionizing traditional shipping operations. The development
of advanced software systems for ships has resulted in improved safety, operational efficiency,
and enhanced environmental sustainability.

Purpose and Objectives. The purpose of this report is to conduct an in-depth analysis of
the evolution of loT technologies in the maritime sector, tracing the journey from initial
conceptualizations to real-world applications. The key objectives of the study are as follows — to
analyze the historical context and the first application of computerized systems on ships,
examining the initial impact on maritime operations. To investigate how computerization has
transformed the working conditions and daily lives of seafarers. To assess the implementation of
lIoT technologies on autonomous vessels, with a special focus on the Norwegian ship Yara
Birkeland, and its potential influence on the future of the shipping industry.

Historical Deployment of the First Computer on a Ship

In 1969, a major technological breakthrough occurred in the maritime industry when Data
Saab and ASEA installed the first marine processor aboard the oil tanker T/T Sea Sovereign.
This event marked the beginning of the digitalization of maritime transport and laid the
groundwork for the automation of ship operations[5].

Technical Innovation and Collaborative Efforts

The collaboration between Data Saab, a leader in computer technology, and ASEA, an
expert in electrical engineering, resulted in the creation of a sophisticated ship management
system. This system was designed to address the specific demands of the maritime industry and
offer solutions that optimized both performance and safety.

Key Technological Advancements

The computer system installed on the Sea Sovereign introduced several key technological
advancements that revolutionized maritime operations. Navigation automation allowed the
system to process real-time data from navigation instruments, enabling more precise route
planning and significantly reducing navigational errors. The mechanical control systems
managed the ship's engine and other machinery, optimizing their performance and lowering fuel
consumption. Additionally, the automated cargo operations system sped up loading and
unloading processes, reducing port downtime and enhancing overall operational efficiency.
These advancements marked a major step forward in ship management.

Impacts on the Maritime Industry

The deployment of the first onboard computer system brought about the following
changes: Improved Safety: The automation of critical processes reduced the potential for human
error, thereby enhancing the safety of ship operations. Economic Efficiency: The optimization of
ship functions, particularly fuel consumption and cargo management, led to a reduction in
operational costs and improved profitability. Technological Momentum: The success of this early
application spurred further innovations in ship automation and maritime electronics, setting the
stage for the modern technological ecosystem.

Effects of Computerization on Seafarers’ Lives

The introduction of advanced computer technologies onboard ships has significantly
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altered the professional environment for seafarers. Through automation and digitalization, tasks
that once required significant manual labor and concentration are now streamlined, reducing the
physical and cognitive demands on the crew [4].

Modernizing Navigational and Operational Tasks

Computerized systems such as the Electronic Chart Display and Information System
(ECDIS) and Global Positioning System (GPS) have simplified navigational tasks, allowing for
more precise and reliable course plotting. These systems reduce the need for manual calculations
and improve overall safety by providing real-time data on the ship’s position and surrounding
environment.

Equipment Management and Maintenance

Equipment management and maintenance on Yara Birkeland are streamlined through
advanced technologies. The Engine Condition Monitoring Systems (ECMS) continuously track
the status of key equipment, providing early warnings of potential issues to prevent breakdowns.
Additionally, Remote Control Systems (RCS) allow for centralized control of ship systems,
reducing the need for physical inspections and improving the overall efficiency of onboard
operations. These technologies contribute to smoother, more reliable vessel management.

Communication and Information Exchange

The digitalization of ships has also transformed communication and data exchange.
Onboard networks facilitate the efficient sharing of information between crew members, while
satellite communications ensure seamless contact with onshore teams and external parties.
Additionally, digital document management systems have simplified administrative tasks,
reducing the burden of paperwork.

Reducing Physical Labor and Enhancing Comfort

Automation has decreased the need for manual labor, especially in cargo handling and
deck operations. Furthermore, advanced climate control systems and onboard entertainment
options have contributed to improving the overall living conditions for seafarers, reducing stress
and promoting well-being during long voyages.

loT Technologies on Autonomous Ships in the 21st Century

The maritime industry is currently undergoing a significant transformation with the
adoption of loT technologies on autonomous ships. A prominent example of this is the
Norwegian vessel Yara Birkeland, the world’s first fully electric and autonomous container ship.
This project represents a major step forward in reducing emissions and enhancing the efficiency
of maritime logistics.

Key Technologies Implemented on Yara Birkeland

Yara Birkeland[1] is equipped with advanced technologies that enable fully autonomous
operation. Its sensor and monitoring systems continuously gather data on the ship’s environment
and operational status, transmitting it in real time to onshore control centers where remote
operators can oversee the vessel. Autonomous navigation, powered by IoT and Al, allows the
ship to independently plan and adjust its route, avoiding obstacles and optimizing efficiency.
With no crew on board, remote management ensures smooth operations through software
updates and remote control. Additionally, the ship's energy-efficient electric propulsion system,
paired with smart energy management, minimizes power consumption and extends its range.

Impact on the Maritime Industry

The successful implementation of 10T technologies on Yara Birkeland highlights the
transformative potential of autonomous ships in maritime logistics. Key benefits include
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environmental sustainability, as Yara Birkeland’s electric propulsion eliminates greenhouse gas
emissions, supporting global climate change efforts [2]. Enhanced safety is another advantage,
with reduced human involvement minimizing the risks of human error, leading to safer
operations at sea. Additionally, the cost savings achieved by operating without a crew and
utilizing energy-efficient electric systems make autonomous ships a more economically viable
solution for shipping companies [3].

Conclusion. As a result of this analysis, it can be concluded that the evolution of IoT
technologies has had a profound impact on the maritime industry. From the pioneering
deployment of the first computer on a ship to the advanced autonomous vessels of today, these
technologies have enhanced operational efficiency, safety, and environmental sustainability. The
objectives set out in this report have been successfully met, providing a comprehensive overview
of the historical and contemporary developments in maritime 1oT. Further evolution of these
technologies holds immense potential to transform global shipping practices in the coming years,
driving the industry towards a more sustainable and efficient future.
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BUKOPHUCTAHHSA IHOOPMAIIIMHOT'O CEPEJIOBUIIIA 3AIJIA
BE3NIEKHU I MEHE/UKMEHTY CYJIHOIIJIABCTBA

Bopooiios A. O.
XepcoHcvka deparcasna MopcovKa akademis
Hayxosuii kepienux — cm. suxnaoau Coxon A. O.

Beryn. B ymoBax po3BUTKY MOPCBHKOI 1HAYCTpIi aKTyaJabHICTh MUTAHHS O€3MEeKH CyJeH
MOCTIMHO 3pocTae. 30UIbIIEHHS 00CSATIB TIEpPEeBE3CHb, PO3IMMPEHHS reorpadii CyTHOMIaBCTBA Ta
3pOCTaHHS CKJIAQIHOCTI CyJAEH CTaBJISATh HOBI BHUKIHMKH IIepell yciMa y4YaCHHMKaMH MOPCHKOTO
TpaHcropty. Bucokuii piBeHb Oe3meku Ta e()eKTUBHE YIPaBIiHHS CYJHOM CTad BayKIUBUMH
3aBIaHHSMU HE TUTBKH JIJIs 3a0€3MeUeHHs 3aXMCTy BaHTAXKIB 1 €KiMmaxy, aje W i 3ano0iraHHs
HETaTHBHHUM €KOJIOTTYHUM HACTIIKaM Ta €KOHOMIYHUM BTpPATaM.

HogitHi TexHomorii, Taki sk mryunuii intenekt (L), [ateprer peueii (IoT), Benmmki gani
(Big Data), aBromaru3artisi, OJIOKYECHH Ta CHCTEMH CYITyTHUKOBOT'O MOHITOPUHTY, 320€3Me4yI0Th
MOPCBHKUM CyJHaM HOBI MOXKIIUBOCTI JIJIsl BIIOCKOHAJIEHHs Oe3MeKu Ta e()eKTUBHOTO YIpaBIIiHHS.
Bonu 103BONSIOTH aBTOMATHU3YyBaTH OINepaliiiHi mpoiecH, 3111CHIOBATH MOHITOPUHT TEXHIYHOTO
CTaHy CYAEH Y peXHMIi pealbHOro 4acy, 3HIKYBAaTH PU3UK MOMIIOK, CIIPUYUHEHHUX JIFOJIChKUM
(dakTOopoM, 1 MOKpAIyBaTH KOOPAHHALIIO CYJIeH 3 IOPTOBUMHU Ta OEPErOBUMHU CIIyKOaMu.

JlocmikeHHs: TEMU BIUIMBY HOBITHIX TEXHOJIOTI1HM Ha O€3MeKy Cy/leH € BaKJIUBUM KPOKOM
1o (opmyBaHHSI HOBUX MiAX0MaiB y cepi Mopchkoi Oe3meku. Ll mocmigHa poboTa cripsMoBaHa
Ha aHali3 MOXJIMBOCTEH 3aCTOCYBaHHS I1HQOpPMAIIMHUX TEXHOJOTIH i 3a0e3leueHHs
HaJIMHOCTI Ta OE€3MEKM Cy/AEH, a TAKOK HAa BUBYEHHS MPUKJAIIB YCIIIIHOIO BUKOPUCTAHHS
CY4acCHMX IHCTPYMEHTIB JUIsl €()EKTUBHOIO YHpPaBIIHHSA CyJHAaMH Ta 3amoOiraHHs aBapiiiHUM
CUTYaIIisIM.

IlocTranoBka mpodjemMu. Y Cyd4acHOMY CBiTI MOPCHKI MEPEBE3CHHS 3aIUIIAIOTHCS
BOXJIMBUM €JIEMEHTOM CBITOBOi EKOHOMIKH, 3a0€3Meuyloud TPaHCIOPTYBAHHS BEINYC3HUX
00CsriB BaHTaXIB 1 HACAXXUPIB MK KpaiHAMH.

OnHak, pa3oM i3 pO3MUPEHHSIM I100aJbHOI EKOHOMIKHM Ta 301JIBIICHHSAM 1HTEHCHBHOCTI
CYIHOIIJIABCTBA, 3POCTAIOTh 1 PU3HMKH, MOB'I3aHI 3 Oe3MeKor MOPChKUX cyaeH. [Ipobrnemu
3ITKHEHb, TE€XHIUHI HECMPABHOCTI, IMOTOJIHI aHOMAJII Ta MipaTChKi aTaKu CTalOTh 3arpo30l0 HE
JMIIe U BaHTaXy Ta EKOHOMIKHM, aje i g JKUTTS eKiMaxy Ta MacaxupiB. 3a JaHUMH
MixknapoaHoi Mopcbkoi opranizamii (IMO), miopiuno BigOyBaeThess 6mu3bko 200-230 myxe
Cepilo3HMX aBapiii Ha MOpi, IPUYOMY JIIOJACHKUI (akTop € mpuunHOo Outbmr HiX 70% mux
iHIUACHTIB [1] y 3B'I3Ky 3 MM, MOCTa€ TMHTAHHS BIPOBA/PKCHHS HOBITHIX TEXHOJOTIH ISt
MiIBUILIEHHS PIBHS 0€3MEKH MOPETUIaBCTBA.

NPUYUHU BUHUKHEHHA ABAPIA HA MOPI

dopc-maxkop
8%

KOHCTPYKTUBHI
HeAoniKn
15%

Pucynok 1 — IIpyunHu BUHUKHEHHS aBapiii Ha Mopi
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OcHoBHa yacTuHa. OJHHUM i3 KJIFOYOBUX YMHHUKIB IiJBHIICHHS O€3MEKHM MOPCHKUX
CYIEH € 3aCTOCYBAaHHS HOBITHIX TEXHOJOI1H, $KI JO3BOJIAIOTH aBTOMAaTU3yBaTH IpoLEcU
yOpaBIiHHSA, MOHITOPUTH TEXHIYHMH CTaH CyJHa, [POrHO3YBAaTU TMOrOJAHI yYMOBHU
Ta KOOPAWHYBATH Jii MIX CyZAHaAMH i TOPTOBUMHU CITy>KOaMH.

SlckpaBuM  mpuKIagoM  3acTocyBaHHS  IT-TeXHOJOrid € PO3BUTOK  CHUCTEM
ABTOMAaTHU30BAHOI'O YIIPABIIHHS CyAHAMH, 30KpeMa BIIPOBA/KEHHs aBTOHOMHMX cyneH. Taki
Cy/lHa, OCHAIICHI CHCTEMaMHU IITYYHOTO IHTENEKTY, 3JaTHI CaMOCTIHO BHKOHYBAaTH CKJaJHI
HaBIraliiiHi 3aBJaHHs, YHUKAaTH 3ITKHEHb 1 OMEpPAaTMBHO pearyBaTH Ha 3MIHM B IOTOJHHUX
ymoBax. Hampuxnan, aBroHoMHI cynHa kommadii Rolls-Royce, mo BuxopucTtoByroThCsS Yy
BaHTaXXHHUX NEPEBE3CHHSX, TEMOHCTPYIOTh BUCOKHM PIBEHb HaJAIMHOCTI i Oe3MeKH, 3HIKYIOUH
PU3HK JIIOACHKIX TTOMHIIOK.

VHikajpHa cucteMa cutyaTuBHOI noindopmoanocti Intelligent Awareness Bin Rolls-
Royce 3HayHO mOKpamrye O0OI3HAHICTh KaliTaHa TIPO HABKOJMIIHE CEpPEOBHUINE CY/HA,
3a0e3neuyroun Outbll Oe3nmeyHy Ta edekTHBHY poOoTy. BoHa BHKOPHUCTOBYE TEXHOJOTIT
ABTOHOMHOI HaBiraiii Ta CHCTeMH 3aro0iraHHs 31TKHEHHIM, 00’ €IHYIYH 1HPOPMAIIII0 3 PI3HUX
Joxepen. Jlo HUX HajexaTh KaMepH, pagapu, aBToOMaTHYHA iaeHTHdikamiiiHa cuctema (AIS) Ta
LIDAR, 110 103B0JIsIE OTPUMYBATH JCTaIbHI JaHi PO BCE, 110 BiIOYBAa€THCSI HABKOJIO cyaHa [2].

s

RLOOE Y

Pucynox 2 — Inrepdeiic mporpamu Intelligent Awareness

it npuknan — cucmemu asmomamuunoi idenmugpicayii (AILS), sKi H03BOJIAIOTH
BIJICTOKYBATH MICI[E3HAXO/DKCHHS CYJEH Yy peallbHOMY 4Yaci. 3aBISKA CYNyTHUKOBHM
TEXHOJIOTISIM CyJHAa MOXYTh B3a€EMOJISTH OJHE 3 OJHHMM, & TAaKOX 3 OEpEeroBUMH CIyXKOamw,
nepenardr iHGOpMaIliro Ipo Kypc, IMBHUIKICTh Ta Micle3HaXoKeHHs. Lli cucTtemu 3HaYHO
MOKPAIIYIOTh KOOPAMHAIIIIO Ha BOJI Ta 3MEHIIYIOTh IMOBIpHICTh aBapiiHUX CUTYaIlii. 3rigHO 31
sgitom Allianz Global Corporate & Specialty SE (AGCS) [3], KiJbKiCTh BEIMKHUX CYTHOBHUX
aBapii 3HM3MIacs Ha 65% 3a octanHi 10 poKiB 3aBASKH BIPOBAIXKCHHIO TaKUX TEXHOJIOTIH, SIK
AlS, 110 cBimuuTH PO iXHIO €PEKTUBHICTh Y 3MEHIIICHHI KiJIbKOCTI 1HITUICHTIB.
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Safety and Shipping
Review 2023

807

total losses in 10 years total losses in 2022 e over a decade

679 incidents

in 2022 in the British Isles

9 incidents
involving the most accident-
prone vessel in 2022 - a
Greek Island ferry

Around 1in 4
total losses in 2022 occurred
in the South China Sea
region - the global hotspot

Pucynox 3 — CtatucTuyHi AaHi BEJIMKUX aBapiiHKUX cUTyarlii 3a 10 pokiB

KpiMm TOro, HOBITHI TEXHOJIOT11 BiliIrpalOTh BAXJIMBY POJIb Y MPOTHO3YBAaHHI MOTOAM Ta
NPUPOTHUX KaTakIi3MiB. Hampukian, cucteMu MalIMHHOTO HaBUYaHHS BUKOPHCTOBYIOTHCS IS
aHaTI3y BENUKHX OOCSITiB METEOPOJIOTIYHHUX NAHUX, IO JO03BOJSE OUIBII TOYHO MPOTHO3YBATH
HITOPMH, yparaHu Ta iHm HeOesneuHi moroani seuma. lle mae 3Mory 3a3manerinp 3MiHIO BaTH
MapHIpyT CyZHa abo BXKMBATH BIATOBIAHMUX 3aXOiB Uil MiHiMi3amii pus3ukis. 3a nanumu IMO,
KOXKHOT0 poKy 0sm3bko 20% aBapiii Ha MOpP1 BUKJIMKaH1 HECIPUATINBUMU OTOJTHUMHU YMOBAaMH,
TOMY TOYHE NPOTHO3YBAaHHS IIOTOJHUX KaTaKJIi3MIB CTa€ BHPIINAIBHUM JUIS 3HIDKCHHS
aBapiiHOCTI.

OpHa 3 HAUMOMYNSAPHIMX NpOrpaM Ui IMPOrHO3yBaHHA MOTOAM Ta ONTHMi3amii
mapuipytiB - SPOS (Ship Performance Optimization System).

Jlane mporpamMHe 3a0e3neyeHHs HaJae JAeTallbHI MPOrHO3U MOT0M B pealbHOMY Yaci i
pekoMeHaye Oe3neyHi Ta ePEeKTUBHI MapHIpyTH Ui CYJE€H 3 ypaxyBaHHSM IMOTOJHHX YMOB,
XBHJIb, BITPY, T€4ill 1 mTopmiB. L{g cuctema 103BoJIsiE YHUKATH HECHPUSATIMBUX OTOJHUX YMOB
Ta 3MEHIITYBAaTH BUTPATH MaJNBA.

Kpim toro, kopucryBaui SPOS matots nocryn no Nautical MeteoBase, sika 00’ennye
iHdopmariiro mpo norony 3 riaodamsHUX Mojenei nmporaosyBanus (ECMWF, Mereoposoriyauii
othic Benmukobpuranii Ta NCEP) i cTBOpro€ €auHMI POrHO3 BUIIOI SIKOCTI [4].

HogitHi IT-TexHonOrii CyTTEBO 3MIHIOIOTH HE JIMIINE TEXHIYHI AaCMEKTH 3a0e3NeueHHS
Oe3rneku CyqHOIUIABCTBA, aje W opraHizauiiiHi npouecu ympabiiHHA. CydacHi 1HHOBALi
CHPUAIOTh TpaHchopMallli MEHEIKMEHTY, poOssiun oro Obil e(peKTUBHUM, NTPOrHO30BAHUM
Ta Mpo30puM. BripoBaXkKeHHs TEXHOJIOT1H J03BOJI€ KEPIBHUKAM 1 MEHEI)KEpaM MOPCHKOT rairy3i
OTPUMYBATH B peaIbHOMY 4Yaci JOCTyH 110 iHpopMalii, MBULIE NPUHMATH PIILIEHHS Ta Kpalle
KOHTPOIIIOBATH MPOLIECH Ha BCIX PIBHSAX - BiJ CYJ€H JI0 MOPTiB i O€peroBuX CIyxko0.

OCHOBHOIO METOI0 MO€i poOOTH € pOo3risA TeXHouorii iHdopMmamiiiHOl cucTeMu
EQUASIS.

Equasis (The Electronic Quality Shipping Information System) — e mixkHapogHuii
MPOEKT, CTBOPEHMM I TOKpAIeHHS O€3MeKd Ha MOpi dYepe3 MIABUINEHHS MPO30pPOCTi Ta
JOCTYMHOCTI 1H(opMaIlii Ipo AKiCTh CYAEH 1 KOMIIaHIi|, 1[0 HUMU KEPYIOTb.

Metoro Equasis € 30ip 1 po3mOBCIOKEHHS BUCOKOSIKICHOI iH(oOpMarlii, moB’s3aHoi 3
0e31eKoro, PO CBITOBUI TOProBeIbHUN (IIOT, IKY HAaJal0Th BIACHUKM TaKoi iH(OpMaIlii.

Equasis BBaxae, mo, Hajawoyu (GakTU4Hy iHpOpMalioo, HOro KOpUCTyBadi 3MOXYTh
CKJIACTH BJIACHY TyMKY PO KopaOiti, KOMITaHii Ta isSTH BiAMOBIIHO.
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Y mucronani 1997 poxy €Bponeiicbka komicisa Ta ypsa Bemukoi bpurtanii po3nmodanu
KaMIIaHII0 3 IOKpALIEHHs SIKOCTI CYJHOIIJIaBCTBA Ta 00 €IHAHHS BCIX MOPCBHKUX CYO’€KTIB,
3aJliTHUX Y BCiX cepax KPIOiHTY Ta MOPChKOTo Oi3HECY, MJis MiABUIIEeHHs Oe3mekn Ha Mopi. Lle
Oa’kaHHS TPYHTyBajJOoCs Ha Jiajo3l MDK yciMa IpeJcTaBHUKaMHU MOPCHKOI ramy3i Ta
JIEP’)KaBHUMH PETYJISITOpaMH, MPHPOTHO, Ha TPOMAJICBKUX 3acanax. SIK mokaszana Il KaMIaHis,
OCHOBHOIO TEPEIIKOIOI JUIsl MOKPAIIEHHS SIKOCTI TMOCIYr Yy CYTHOIIABCTBI € BiJICYTHICTH
MPO30POCTI Ta HU3bKA JOCTYIHICTh iH(POpMAIIiT 00 SKOCTI Cy/IeH Ta X OMepaTopiB.

I xoua Ha ToOif wac Oymo 3iOpano Oarato iHdopmarmii Ta ¢dakriB, Bce e OyiI0
PO3MOPOIICHUM 1 9acTO BHHHMKAIM TPYIHOINI 3 MOCTymoM 10 1boro. KoHdepeHiis 3 sSKOCTI
cynHoruiaBctBa B JlicaboHi (uepBeHb 1998 p.) mpeacraBuna pimeHHs 1iei mpoOieMu. Y HbOMY
BUCJIOBJICHO JYMKY MPOBITHUX (axiBIiB TPaHCIMOPTHOI ranysi (30Kpema CyJIHOBJIACHHUKIB,
BAaHTa)XOBJIACHUKIB, CTPaXxOBUKIB, OpOKepiB, KPIOIHTOBUX areHTIB, areHTiB, MpEACTaBHUKIB
HaNOUTBIIMX BaHTAXXHUX MOPTIB, TEPMiHAJIB TOIIO) PO HEOOXIAHICTH 3pOOUTH 10 1H(OpMAILito
MaKCHMAaJbHO JIOCTYITHOIO. JOCTYITHA MIMPOKOMY KOJTy JIFOJICH.

€Bpornelicbka koMmicia Ta @DpaHIly3pka MOpPCbKAa aIMIHICTpallis BUPILIMIN CHUIBHO
po3poOuTH 1HGOpMaLiiiHy CHUCTEMY SIK BUpIIIEHHS Li€i mpobiemu, sika O 00’eAHyBaja BCHO
NOJaHy Ta IOCTIHHO OHOBIIIOBAaHY IH(oOpMalilo Npo Oe3leky Ha CyAHax 13 AEpXKaBHUX 1
MPUBATHUX JDKEPe 1 3poduiia O ii Jerkog0CTYIIHOW Y BCECBITHIN Mepexi [5].

OCHOBHI TIPUHIIMIIM, TIOB’s3aHi 3 HaJalNTyBaHHSAM iHopmariitHoi cuctemu Equasis,
HOJIATaIN B HACTYITHOMY:

. Equasis mae OyTH iHCTpyMEHTOM, CHPSIMOBAaHMM Ha 3MEHILIEHHS HESIKICHOTO
CYIHOIUTaBCTBA, 1 BIH Mae€ 00MeXyBaTuCs 1H(OpMaIi€ro, TOB’13aHOI0 3 OE3MEKOI0 Ha CYHAX;

. Equasis He Mae KOMepLiHOI METH; BiH CTOCY€THCSI CYCIIIIBHOTO 3aHETOKOEHHS
1 HOBUHEH AISITH BIIIIOBIIHO;

. Equasis mae Oytu MiKHapomHOw 0a3010 JaHUX, IO OXOILIIOE BECh CBITOBHIM
¢uoT;

. HeoOxiHa akTHBHA CHIBIIpallsd 3 yciMa y9acHUKaMU MOPCHKOI Taiy3i;

. Equasis Oyne iHCTpyMEHTOM, SIKHH BUKOPHCTOBYBAaTHMETHCS IS KPalioro

BHOOpY KopaOIiiB, ane BiH BUKOPHCTOBYBAaTUMETHCSI Ha JOOPOBIIBbHINM OCHOBI, 1 IPOMHCIIOBICTb
HE MaTHMeE IIPAaBOBOI'0 THCKY III0JI0 HOTO BUKOPY CTaHHSI.

BcranoBnennss Ta edektuBHa pobGora Equasis crnpusitumMe oOMiHY HeEyNepeIKeHO
iH(pOpMAIIiEr0 Ta TPO30POCTi Y MOPCHKOMY TPAHCIOPTI Ta, TAKUM YHHOM, JO3BOJIUTH 0CO0aM, K1
3aliMarOThCsl MOPCBKHM TPaHCIIOPTOM, OYTH Kpalie 1moiH(GOpMOBaHUMH MPO poOOTY Cy/eH Ta
MOPCBHKUX OpraHizaliil, 3 SKUMH BOHH MalOTh CIIPaBYy.

Be0-caiit Equasis (www.equasis.org) 3ampariroBas 17 tpasus 2000 poky [6].

Miil BiacHMI A0cBin KopucTyBaHHS 1H(popMauiiiHow cucremoro Equasis 6yB mocuTh
MNO3UTHBHUM 1 KOPUCHUM, 0COOJIMBO B Ipolieci BUOOpy cynHa A nepuioro peicy. Och Kijibka
MOMEHTIB, fKI g BII3HAYHB:

1. JocrynHicth iHpopMmamii: Equasis HamaB mpocTuii Ta OE3KOIITOBHHMH JTOCTYI IO
BOXJIMBUX JaHUX MPO CyqHa, sAKi s aHamizyBaB. lle Bkmouano mepeBipKy cTaTycy CyIHa,
Kiacu (pikaiiHOro CycrnijibCTBa, ASPKaBH Mparopa, a TaKoXK pe3yJbTaTH MONEPEAHIX TOPTOBUX
1HCIIeKIIiH.

2. Hapiitaicts ganux: Ockuibku iH(opmaiis B Equasis HagxoauTe BiJ OQIUiMHHX 1
aBTOPUTETHUX JKEpes, Takux sK jaepkaBHl koHTposi mopTiB (PSC) Tta knacudikamiiini
CYCHIJIbCTBA, 5 BiIUyBaB OUIbIIY BIEBHEHICTh y TOMY, IO JJaH1 PO Oe3MeKy Ta TeXHIYHUN cTaH
CyZHa € TOYHHMH 1 aKkTyaJbHUMH. lle 103BONMMIO MEHI YHUKHYTH PHU3HUKIB, MOB'3aHUX 3
eKCILTyaTalli€lo0 HeHaIIMHIX a00 MOTEHIITHO HeOEe3MeYHHX CYIeH.

3. IIpo3opicts mporecy: Cucrema 103BOJMIA MEHI TOOAYUTH ICTOPIIO 1HIUICHTIB a00
HOpPYIIEHb, 10 MOTJIM TPAILIATHCA 3 CyTHOM Y MUHyJomy. Lle Oyiio Hag3BHYaliHO BaXkJIMBO IS
NPUAHSATTS PIllICHHS, OCKIJIBKY 51 MaB 3MOT'Y YHUKHYTH CYJICH 3 IIOT'aHO0 iCTOPI€I0 eKCIuTyaTatii.
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4. TlopiBHsiHHA cyaeH: Y BHNAAKYy, KOJM OyJo KijbKa MOTEHIIHHUX BapiaHTIB CYJCH,
Equasis nonomir 3po0uTti 00'€eKTUBHE MOPIBHAHHSA. S MIr MOPIBHATH 1X 3@ PI3HUMU KPUTEPISIMH,
BKJIIOYAIOYU PE3yJIbTaTH IHCHEKIiH, 17eHTU(IKyBaTH HaWKpaliuid BapiaHT Ay Oe3meyHol 1
HaJIHHOT eKCIITyaTaIii.

st mpoXo/KeHHS TPAKTUKKU MEH1 0yJI0 3alpOrOHOBAHO J[BA Cy/IHA:

Ne 1. KARLSKRONA (IMO 9085558)

Ne 2. MUMBAI (IMO 9242338)

[Tig yac BuOOpY MiX IBOMa CyJTHAMU sI CKOpUCTaBcs cuctemoro Equasis. OnHe 3 cyneH
Mano «Oimuit Mapkep» (BapianT Ne 1), 1m0 CBiTYMB MPO WOro BHCOKY HAIIHHICTB: CYIHO
MPOXOJUIIO PEeryJisipHi iHCHekmii 0e3 CcepHOo3HMX TOpYyIIeHh 1 OYyJIO 3apeecTpoBaHE B
ABTOPUTETHIN KaacudikaliiHii opranizamii. [HIIE CyaHO Majo «cipuii Mapkep» (BapianT Ne 2),
KU BKa3yBaB Ha HIDKYY HaJIHHICTh Yepe3 HasBHICTh KIJIbKOX IHIMJCHTIB Ta MOPYIIEHb Mif Yac
MOTIEPETHIX TIEPEBIPOK.

[Momryk iHpopmanii 3aificHIoeThCs K 10 |MO un Ha3BU cynHa, Tak i MO Ha3B1 KOMITaHii.

eouasis

Hectronic Quality Shipping Home My Equasis v About Equasis w Statistics

Information System

A Search Ship info

Go to My Equasis 2

Ship info w & B8

KARLSKRONA - IMOn° 9085558

@ See picture on VesselTracker
@ See picture on Marine Traffic

Flag =
(Liberia)
Call Sign D5RL4
MMSI 636018800
Gross tonnage 81488
(since 01/11/2013)
DWT 96103
Type of ship Container Ship
(during 1996)
Year of build 1996
Status In Service/Commission

(since 20/11/1996)

Last update of ship particulars 15/10/2024

Inspections (50)

(2] Overview

The ship is classed by (at least) one of the IACS member societies
0.0% Of inspections having led to a detention in last 36 months
Flag performance

paris Mou ‘@ white

Tokyo Mou ‘@ white

Pucynoxk 4 — Pe3ynbraT nouryky 3a Bapiantom Ne 1
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SEE .
eouasis
Eectronic Qualty Shaping Home My Equasis v About Equasis v Statistics
Information S
@ Search Ship info
Go to My Equasis =&
Ship info w i B8

MUMBAI - IMO n° 9242338

9 See picture on Marine Traffic

Flag o
(Panama)
call sign 3E4974
MMSI 352002651
Gross tonnage 29244
(since 01/04/2021)
DWT 46818

Type of ship Chemical/Qil Products Tanker
(during 2003)

Year of build 2003

Status In Service/Commission
(since 03/06/2003)

Last update of ship particulars 15/10/2024

Inspections (62)

© Overview

The ship is classed by (at least) one of the IACS member societies
0.0% Of inspections having led to a detention in last 36 months
Flag performance

Paris MOU Grey
Tokyo Mou @ white

Pucynok 5 — Pe3ynbratu momryky 3a Bapiantom Ne 2

Crin 3a3HAa4YMTH, 110 YAaCTOTa OHOBJIEHB 3aJIEKHUThH BiJ MOCTadyalbHUKA iH(OpMalii, mpu
upomy 80% nmaHux, mo MiIcTIThCs B Equasis, OHOBIIOIOThCA HIOTHXKHS. Jlata ocTaHHBOTO
OHOBJICHHs BifgoOpakaeTbcsi B pozauni «IIpo Equasis > OHOBIEHHS IaHUX» A1 KOKHOTO
nocTavyalbHUKA.

Equasis He 3MiHIOE JaH1 B1Jl CBOiX IOCTAa4aJbHUKIB Iepe] iX B1IOOpPaKEHHSM, 1 KOXKHY
yacTuHy 1H¢opmMalii, mo BigoOpaxkaeTbcsi B Equasis, Mo)Ha Jerko BIACTEXUTH 10
MOCTavaIbHUKA.

Ixepeno Oynb-sakoi iHpopMaIii Ha calTi MOXKHAa BHU3HAYUTH, HATUCHYBIIW HAa 3HAKU
NUTaHHA  Topyd i3 panumu. OcoOJmMBY — yBary  MpHAUIEHO  TOYHOCTI  JIAHHX.
OpnHak, SKIIO KOPUCTYBad BBaXkae, 110 iHGopMmarllis, sSka BiloOpakaeTbcs Ha BeO-caiTi, €
3acTapiyior0 a0 HempaBWIbHOW, BiH/BoHa Moxe «lloBimomuTn mpo mpoliemy», ska Oyne
po3risiHyTa KoMaHaot Equasis.

[Ticns mouyaTKoBOro MOPIBHAHHA cyAeH y cuctemi Equasis, s mpoBiB OUIbII JeTalbHUN
aHai3 posaiay «lnspectionsy, ae po3miiieHa iHpopMalis Mpo MPOBEACHI 1HCHEKIii Ta BUSIBJICHI
HEIOJIIKH 000X CYyJICH.

VY cynnra KARLSKRONA (BapianTt Ne 1) BusiBIeHI HeqoNiKu OyTu HE3HAYHHMH, 1 BCI
MOpYIIEHHs, 3HaMIeH] MiJl Jac 1HCIEeKLid, Oyau omepaTUBHO ycyHeHi. J[aHuil KoHTeitHepoBo3
JIEMOHCTPYBaB CTaOIIbHY 1CTOPIFO €KCITyartamii 0e3 cepilo3HuX mpodjeM, M0 JO0AATKOBO
MiTBEPANIIO HOTO HAIIWHICTb.

Y Bumanky 3 MUMBAI (Bapiant Ne 2), anami3z mnoka3aB HasBHICTh KUIbKOX
MOBTOPIOBAHUX HENOJIKIB, sKi HE 3aBXau Oymu ycyHeHi BuacHo. Lli mpoOiemu crocyBamucs
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TEXHIYHHMX aCIEKTIB CyJHA, TaKUX SK CTaH oOJajHaHHsA 1 cucreM Oe3meku. Kpim Toro, ictopis
IHCIEKIIIl BKa3zyBajia Ha Te€, IO CYAHO HEOJHOPA30BO MOTPAIJIIO MiJ MiABUIICHUH KOHTPOIb
yepe3 HEeAOCTaTHE JOTPUMaHHS MIKHApOJHUX CTaHAAPTIB.

Takuii peTenpHUI aHami3 OIJISIIB JIOMOMIT MEHI MEepEeKOHATHCs, 1[0 BUOIp HAa KOPUCTh
BapianTy Ne | OyB MpaBUIILHHM.

3aranoMm, BHKOpucTaHHS Equasis cTalo KIIOYOBUM €IEMEHTOM ISl TNPHHHATTA
3Ba)KEHOT'O PIIICHHS, SIKE JOMOMOTIIO 3a0e3meunTr 0e3eKy omepariii i YHUKHYTH MOTSHIIIHHIX
npobJieM y MalilOyTHEOMY.

Takox ciim 3a3HA4YMTH, IO MiJ Yac BUKOHAHHS JaHOI poOOTH, sl Ji3HABCS IO BUIIE
HaBeJIeH1 HOBITHI TEXHOJIOT11 MAalOTh K CHJIbHI CTOPOHH — MiJIBUIYIOTh O0€3TEKy CYIHOIUIABCTBA,
TaK 1 cabKl MICIs, OCKUIBKM POOJIATH CyAHA BPA3IUBUMU 10 KIOEp3JIOUMHIB. XaKepH MOXKYTb
IPOHUKHYTH B HaBIramiiiHI CHCTEMH CyA€H, MaHINYJIOBaTH JaHUMU a00 HaBiTh IIOBHICTIO
napajizyBaTH onepanii. BUkopucTaHHs cydyacHHUX CHUCTEM YNpaBIIiHHS NiABULIYE €(EKTUBHICTD,
aje TaKOX BIJKpPUBAE MUIAX [JIs TOTCHIIIMHUX aTak, SKi MOXYTh OyTH CHOpSIMOBaHI Ha
BUKpAJCHHA [aHUX, MIaHTax abo cabortax. Skmo cucremu Oe3neku HE BIOCKOHAIIOIOTHCS
HAJIeKHUM YHWHOM, I1I€ CTBOPIOE PU3UK CEpHO3HUX IMOPYLIEHb y poOOTI MOPCHKHUX KOMIaHiH,
3011b1IeHHS (DIHAHCOBUX BTPAT Ta HAaBITh 3arPO3H JJIS )KUTTSA MOPSKIB 1 HaCAXHPIB.

Tomy Oarato koMmmaHii 1 MDKHapOAHMX OpraHi3alliil rmodaju akTUBHO pearyBaTH Ha
3pocTaroul Kidep3arpo3u, BIPOBAKYIOUYM HOBI CTaHAAPTA Ta MPOTOKOIH [JISl IiABUIICHHS
Oe3meKu.

OpaHuM 3 JifiepiB y MOPCHKiM Tany3i 3 muTaHb KidepOesmeku € xommanis «Kongsberg
Maritime», sika aKkTUBHO BITPOBAPKY€ HOBITHI TEXHOJIOTII JJIs1 3a0e3MeueHHs1 Oe3nmedHoi podoTr
CyAeH Ta MOPTOBOI 1H(GPACTPYKTYpHU. 3aBASKH CBOEMY OaraTOpiuHOMY JOCBiIy B Taiys3l
MOPCHKHX TEXHOJIOTIH Ta TJIMOOKOMY PpO3YMIHHIO pPH3HKIB, HOB'S3aHUX 13 IU(poOBi3ali€o,
Kongsberg Maritime npornoHye HacTyIHI IHHOBAI[iIH1 pillIEHHS AJI 3aXUCTY BiJ] Kibep3arpos:

- pO3po0IIsie IepPeIoBl CUCTEMH YIIPABIIIHHS CyJIHAMH, SIKi MarOTh BOY0BaHI
MeXaHi3MH 3aXHCTy BiJl 30BHIilIHIX 3arpos. Ixmi pimenns, Taki sk «Kongsberg SeaPro»,
3a0e3MmeuyoTh HaJIHY HaBIramil0 Ta MOHITOPHUHT, OJHOYACHO 3axHUIIAl04Yd BiJ
MOKJIMBUX XaKEPCbKHX aTaKk 4depe3 OaraTopiBHEBY cUCTeMy Oe3MeKu, II0 BKIIOYAe
mdpyBaHHs JaHUX 1 KOHTPOJb TOCTYITY;

- IPOITOHY€E KOMIUICKCHI PIIIICHHS JIJISl 3aXUCTY BCIX aCMEKTIB CyIHOIUIAaBHIX
orepauii — B HaBITal[iiHUX CHCTEM 0 CHUCTEM KOHTPOJIO ABUTYHIB 1 BaHTAXKHUX
npoueciB. BUKOPHUCTOBYIOUM  TEXHOJOril BHUSBJICHHS BTOPrHEHb, MHM(pPyBaHHS
KOMYHIKalIllil Ta MOHITOPUHTY Ki0ep3arpo3 y peajlbHOMY 4yaci, BOHM MIHIMI3YIOTb PU3UKU
JUTSL CYJIEH TIi7] yac iXHIX pEHciB;

- aKTUBHO IpAIIo€e Haj OE3MEeKO MOPTIB i KOHTEHHEPHUX TEPMIiHAIIB, SKi
TaKOXX CTalOTh MILIEHSIMH AJis KiOep3nouuHIiB. BOHM BIPOBAaIKYIOTH CHUCTEMHU IS
MOHITOPUHTY Ta KOHTPOJIIO IOPTOBOI 1IHPPaCTPyKTypH, 3a0e31euyrouH ii 3aXUCT BiJ aTak
Ha KPUTHYHI CUCTEMHM, TaKl sIK 0OpoOKa KOHTEHHEPIB, YIIPABIiHHSA PyXOM CYAEH 1 MUTHI
orepariii;

- AKTUBHO IPOBOAMTH HABUAHHS 1 TPEHYBaHHS IJs €KiNaXiB CyAeH Ta
MOPTOBOTO TIEPCOHAITY, 100 MIJBUIIUTH IXHIO 0013HAHICTh MPO KiOep3arpo3u Ta HABUUTH
ix nisTH B yMOBax KibepaTak;

- Oepe aKTUBHY y4acTh Y po3po0Ili MIKHAPOJHUX CTaHIAPTIB KibepOe3nmeKku
Uil MopcbKoi ranmy3i. Bona cmiBmpamioe 3 Takumu opraHizauismu, gk IMO, nus
CTBOPEHHS HOPMAaTHUBHUX BHMOT, IO JIOIIOMOXYTh 3aXHCTHUTH CBITOBY MOPCBHKY
iHbpacTpyKTypy BiJ Kibep3nounHiiB [7].

BucHoBku. Y mporieci BUBUEHHsS MarepialliB JOCHIKEHHS OylIO BCTaHOBIEHO, IO
CYYacHI TEXHOJIOTIi BiAIrparoTh KJIIOUOBY POJIb Y 3a0e3leueHH] OE3MeKu Cy/IeH Ta IiJBHIIEHH]
e(peKTUBHOCT1 iXHbOr0 ynpaBiiHHA. [HHOBalii y ramy3i MOpchbKOi O€3MeKH OXOIUTIOIOThH IHPOKe
KOJIO AacCIeKTiB, TaKWX SIK aBTOMATH30BaHI CHCTEMHU HaBiraiii, IHTEJIEKTyaJlbHI CHCTEMU
MOHITOPUHTY Ta A1arHOCTHKH, a TAKOX MIaTGOPMH AJIs YIPaBIiHHSA (IOTOM Ha OCHOBI BEIMKHUX
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JaHMX.

BukopucTtaHHg cHCTEM aBTOMAaTHM30BaHOI HaBiraiii Ta KOHTPOJIbBHMX CHCTEM 3HAa4HO
3MEHIIY€ PU3MK JIFOACHKOI MOMUJIKH, IO € OJHIEI0 3 OCHOBHMX IpPHYMH aBapiii Ha mopi. L
CHUCTEMHU JI03BOJISIIOTh HE TIJbKM OINEpPaTHBHO pearyBaTd Ha MNOTEHUIHH1 3arpo3u, aie i
3ano0irati iM.

AHasniTKa Ha OCHOBI BEJIMKHX JJAHUX J0OIIOMarae MporHo3yBaTH PU3UKH i ONTHMI3yBaTH
MmapipyTd. IlITyyHWil 1HTENEKT CHpHUse BJOCKOHAJEHHIO CHCTEMH YIPABIIHHA CYyJHOM,
HaJar04y TOYHIII i ONepaTUBHINII JaH1 JJI HPUHHATTS PillIEHb.

A Ttaki nmatdopmu, sik Equasis, 3a0e3medyroTh JOCTYN 10 JaHWX MPO CTaH CYAEH,
ICTOpit0 IXHIX IHCHEKLIH 1 MOpYyIIeHb, IO MOKpallye MPUUHATTS pIlIeHb HAa OCHOBI pealbHUX
(hakTIB, 3HUKYIOUN PU3UKHU EKCIUTyaTallll HEHaJIHHUX CyJIEH.

TakuM YMHOM, BIIPOBA)KEHHSI HOBITHIX TEXHOJIOT1H B MOPCHKY rajly3b CIIPHUSE 3HAUHOMY
MOKpAIEHHIO K OE3MEeKU CyIHOIUIABCTBA, TaK 1 €(QEKTUBHOCTI YyNpaBiiHHA CcyAaHOM. Bonu
JO3BOJISIIOTH 3HU3UTH PU3UKU aBapii, MIABUIIUTU HaAIMHICT (BJIOTY 1 BOJHOYAC ONTUMIZYBaTH
orepalliifHi MpoIecy.
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CYYACHI MTPOBJIEMH MOPCBKOI'O TPAHCIIOPTY TA BE3IIEKA
MOPEIIJIABCTBA

TI'amano /1. B.
BCII «Mopcokuii ¢haxosuti konedc X/ [MA»

Hayxosuii kepisnuk — eukiaday €gpemosa I'. FO.

Beryn. Ykpainchkuii TOproBuii GJoT — BAXKIMBUN €IEMEHT eKOHOMIYHOTO PO3BUTKY KpaiHH,
10 MAa€ iCTOPUYHE KOPIHHS Yy TIIMOOKOMY MUHYJIOMY. YKpaiHa 3aBKIH BifirpaBajia 3HAYHY POJb 5K
MOpChKa JIep)KaBa, 3aBISKH CBOEMY TeorpadiyHOMY poO3TallyBaHHIO Ha y30epexoki YopHoro Tta
AzoBcbkoro Mopis. Lle 3a6e3neuyBano kpaiHi JOCTYI A0 CTpAaTEriyHUX MOPCHKUX HUISAXIB, K1 Oyiu
BXJMBUMH JUIl 30BHIIIHBOI TOPriBIi, a TakKoX pO3BUTKY CYyAHOOYIyBaHHS 1 MOPTOBOI
iHppactpykTypu [1]. Ynpomosxk cBoei icTopii ToproBuii ¢uor YKpaiHU NEpeKHBaB sK Mepioan
PO3KBITY, TaK 1 3aHENaly, OAHAK HOro poJib y MIKHApPOJHIN TOPriBill Ta €EKOHOMILll POJIOBXKY€E OYyTH
BUpimansHo0. ChOronHi, 3 OrisAy Ha T100anbHI 3MiHU Y cepi MOPCHKHUX IepeBe3eHb, TOPTOBHIMA
0T Ykpainu mocrae nepea HOBUMHU BUKJIMKAMHU 1 MEPCIEKTUBAMH, sIKI BUMAraloTh CTPATETi4HOTO
MiX0AY 10 PO3BUTKY rajy3i.

AKTyalbHicTb. AKTyaJlbHICTh TEMHU BH3HAYA€ThCS 3pPOCTAHHSAM OOCSTIB  MOPCHKHX
MepeBE3eHb, IO CIPUYUHSAE HEOOXIAHICTh BUPIIIEHHS EKOJOTIYHUX Ta OE3MEeKOBUX BUKIHUKIB.
[TutanHs ekojorii, BKIOYaroud 3a0pyJHEHHsS BOJ Ta BUKHUIM MApHUKOBUX Tra3iB, BUMAararTh
BIIPOBA/PKCHHSI HOBITHIX TEXHOJOTIN JJIs 3HIMKEHHS HEraTHMBHOTO BIUIMBY Ha JMOBKULISA. besmeka
MOpEIIJIABCTBA 3QJIMINAETHCS MPIOPUTETHOI YEepe3 PU3MKU aBapiii Ta HEOOXiTHICTh e()EKTUBHHUX
pATYBaIbHUX omepariii. PoOoTra BelMKMX CyYJHOILUIABHUX JIiHIA TMOBMHHa OyTH J100pe
HaJIaro)KeHO, OCKIIbKHA PU3HKHU IT€T chepH € TOCHTh CKIAIHUMHU JUIT BUPINICHHS Ta HECYTh 3a
c00010 BEJIUK1 BTpaTH.

OcHoBHa yacTuHa. IcTopis ykpaiHcbkoro Toprosoro ¢uory Oepe CBili MOYaTOK 3 4acis
Kuiscbkoi Pyci, ko YopHe Mope ciayryBajio BaKJIMBUM TOPrOBUM IIJIIXOM /I €KCIOPTY 3€pHa,
XyTpa, MeAy Ta IHIIMX TOBapiB. Y CEPEeAHHOBIUYI POJIL MOPCHKOI TOPTiBII 3pOCia, OCOOIHBO 3
OISy Ha KOHTAKT i3 Bi3aHTi€r0 Ta iHIIMMU CepeI3eMHOMOPCHKUMHU JiepkaBaMu [2].

Kozaku, 30kpema 3anopizpka Cid, OynH BiIoMi He JIMIIE SK BIPaBHI BOIHU HAa CYIII, ane i sK
JoCBiTdeHi MopennaBii. IxHi Mopchki moxoau mpotu OCMaHCHKOI iMIIepii, IO JOMiHyBama Ha
YopHoMmy Mopi, cTanu JereHaapHUMH. [ 3a1iCHEHHST TaKUX MOXOIB KO3aKU BHUKOPHCTOBYBAJU
JIETK1 Ta MaHEBPEH1 Cy/Ha — Yaliku, 110 OyJIM 37aTHI 371HCHIOBATH MBUAKI peIn SIK MO pidKax, Tak
1y BIIKPUTOMY MOPI.

[Ipore cmpaBxHiii po3BUTOK TOproBoro ¢uory BinOysBca y XIX—XX CTOmiTTAX, KOJIU
Opecbkuil OPT cTaB TOJIOBHUM TOPrOBUM XaOOM perioHy, a cynHOOyAiBHI 3aBoau MukonaeBa
BUPOOJISIIM CyAHA JJIsl TPAHCIIOPTYBAHHS BAaHTAXIB Ta MACaXKUPIB.

VYV pansHchkuii mepion YkpaiHa Bxoamna o ckiany CPCP, nme i toproBuii ¢uior OyB
YaCTUHOIO 3arajbHOCOI03HOI CHCTEMH MOPCHKUX mepeBe3eHb. CtaHoMm Ha 1991 pik, ykpaiHCbKuit
TOproBuil (0T cKiIafaBcs 3 THUCAY CYAEH, SKI EKCIUIyaTyBajMCsl B MDKHApOJHUX Bojax 1
3a0e3neyyBagy 3HAYHY 4YacCTHHY IIepeBe3eHb Yy perioHi. BoaHowac y wmell mepiofy akTHBHO
pPO3BUBANIMCA CYyIHOOYIIBHI MiJMPHUEMCTBA, 30KpeMa MMUKOJAIBCbKUN 3aBOJ, 0 OyB OJHHM 3
Haio6inemmx B CPCP.

3 po3nagom PansHchkoro Coro3y B 1991 pomi curyaris pizko 3miaunacs. Ilicas 3100yTTs
He3aJIeKHOCTI YKpaiHa 31TKHyJIacs 3 PAJIOM €KOHOMIYHHUX 1 MOJITHYHUX TPYAHOIIIB, SIKi HETaTHBHO
BIUIMHYIM Ha 1i MOpPCBhKY iHaycrtpito. I[lpuBaTH3amis Ta Hecraua Jep:KaBHOTO pEryJIIOBaHHS
IPU3BENN 10 3HAYHUX BTPAT y CYAHOOYAyBaHHI Ta TopropoMy (ioti. Bennka KibKicTh cyneH Oyna
nepefaHa MiJ 1HO3EMHI MpamopH, 10 3MEHIIMIO NpUOYTKH BiJ MIXKHApOJHUX IEpeBe3eHb Ta
IPU3BEJIO /10 BTPATH BAXKIMBUX €KOHOMIYHUX MOXKJIMBOCTEH.

CporosHi ykpaiHCbKHI TOProBuil (JOT CTOITh Ha PO3AOPLEKKI MK CHAJKOM paJsTHCHKOTO
MUHYJIOTO Ta BUKJIMKAMH CydacHOCTi. He3Bakaroum Ha BTpaTH MiCIs HE3aNeKHOCTI, YKpaiHa
MPOJIOBXKY€E 3AIMILIATHCS BAXKJIMBUM TPaBLEM y MDKHAPOJAHUX MOPCHKHX MEPEBE3CHHAX. 30KpeMa,
KpaiHa BiJIirpae KJIIOYOBY POJIb y 3a0€3MedeHHi €KCIOpTY 3€pHa, CTali Ta IHIIMX CHPOBUHHUX
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TOBapiB, IO CKJIAJIAI0Th OCHOBY i1 30BHIIIHBOI TOPriBii. MOPCHKI MEPEBE3CHHS CTAHOBIIATH OJIM3bKO
60% cBiTOBOI TOpPriBial 3a 00csrom 1 moHaa 75% 3a BapTICTIO, 11O MIJKPECIIOE 3HAYEHHS L[bOTO
CeKTopa /ISl Hal[lOHAJILHOT eKOHOMiKH YKpainu[3].

3HauHy pojb Y BIAHOBJIEHHI (UIOTY Ta 1HQPACTPYKTYpPH BiIIrpae MOJEpHi3allis MOPTIB Ta
iHBecTHIlii Yy po3BHTOK Jiorictuku. Hanpukian, Onecbkuii, MukonaiBcbkuii Ta XepCOHCHKHIM MOPTH
AKTHUBHO MOJICPHI3YIOTHCS IS 30UIbIIEHHST 00CSTiB BaHTaXKOIepeBe3eHb. PO3BUTOK KOHTCHHEPHUX
nepeBe3eHb Ta CTBOPEHHS MYJIbTUMOJAIBHUX TPAHCIIOPTHUX KOPUAOPIB poOUTH VYKpaiHy
BOKJIMBUM TPAH3UTHHUM LIEHTPOM MK €Bpororo Ta A3i€ro. TakoX CTpaTeriuHa poib YKpaiHCBKHUX
MOPTIB  3pOCTae dYepe3 MOTpPeOy B aJbTEPHATHBHUX MapHIpyTax JUIsd TIEPEBE3CHHS TOBApiB Yy
KOHTEKCTI F'e0IOIITUYHOT HeCTab1JIbHOCTI.

Hes3Bakatoun Ha TMO3UTHUBHI 3MiHH, YKPAiHCBKMH TOPTrOBHH (PJIOT CTHKAETHCS 3 HHU3KOIO
npo6ieM. OfHIEIO 3 TOMOBHUX € 3acTapina cynHOOy/iBHA 0a3a Ta HeAOCTaTHE (hiHAHCYBAHHS IS
OHOBJICHHS ()J10Ty. BinbIIicTh cyneH, M0 3HaXOAAThCS Y BIACHOCTI YKpaiHU, MarOTh BEIUKHUN BiK 1
noTpeOyrTh peMOHTY ab0 3aMinu. [HITOIO TPOOIEMOI0 € HecTalOlIbHE 3aKOHOIABYE PETyJIFOBAHHS,
AKe YCKIJIQJHIOE POOOTY YKpaiHCHKHX CYyJAHOBJIACHHKIB Ta MEPEBI3HUKIB Ha MDKHAPOJHUX PUHKAX.
BincyTtHicTh  epEKTMBHMX MEXaHI3MIB JEpKaBHOI MIATPUMKH CyIHOOYIIBHOI rany3i Ta
IPOTEKIIOHICTCHKOI IMOJITUKM II0J0 HAI[lOHAJBbHUX CYAHOIUIABHUX KOMIIAHIH TaKOX CTPUMYE
PO3BUTOK.

Kpim Toro, cutyarisi yckiaaaHsS€TbCsl 4epe3 MOCTIHHY BIMCBKOBY 3arpo3y 3 OOKy cycina-
arpecopa, sKa He juiie 0JI0Kye JOCTYII 10 MOPTiB A30BCHKOT'O MOpS, ajie i CTBOPIO€ HeOe3meKy AJs
cynnoruiaBctBa 'y YopHomy mopi [4]. ¥V nmx ymoBax YkpaiHa 3MylleHa IIyKaTH aJbTEPHATHBHI
MapLIPYTH JJIs IEPEBE3CHHS TOBAPIB, L0 YCKJIAHIOE JIOTICTUKY Ta 301JIbIIIy€ BapTiCTh IIEP €BE3€Hb.

SlkOu He BiliHa, YKpaiHa Maja O 3HAYHO OUIbIIE MOXKIMBOCTEW IUJII PO3BUTKY BIIACHOTO
ToproBenbHOro (ioty. Icropuyno YkpaiHa 3aBkau Oyiia BayKIMBOIO MOPCHKOIO JIEP/KABOO 3aBISIKH
CBOEMy TreorpaiuHOMy po3TallyBaHHIO Ha Yy30epexoki YopHoro 1 AsoBchkoro mopis. lle
3a0e3medyBano KpaiHi JOCTyH [0 CTPaTEriYHUX MOPCHKHUX IUIAXIB 1 CHPHSIO PO3BUTKY
CyOHOOYAyBaHHS, TOPTIB Ta MDKHApOAHOI TOpriBii. I HaBiTh MONPH EKOHOMIYHI Ta MONITUYHI
TPYAHOIII MiCJIs 300yTTS HE3aIeKHOCTI, QIIOT 1 MOpToBa iH(pacTpyKTypa YKpaiHH PO OBKYBaIH
BiJIIrpaBaTH KJIIOUOBY POJIb Y 30BHIIIHIN TOPTiBJIL.

He3Baxkatounm Ha ckiIaJHy CHUTyallilo, YKpaiHa Ma€ 3Ha4yHI MEPCIEeKTUBU Uil PO3BUTKY
ToproBoro QuoTy. BaxnuBuMmM HampsMKOM € MOJAEpHi3allis TMOpPTOBOi 1HPPACTPYKTypU Ta
30UIBIIICHHS 1HBECTHUIIIH y CyaHOOynyBaHHs. PO3BUTOK KOHTEHHEPHUX MEpEeBE3€Hb, 10 BiANOBiAa€E
r7100aJbHUM TEHJIEHLISAM, € KIJIIOYOBMM I 30LIBLIEHHS KOHKYPEHTOCIPOMOXKHOCTI YKpaiHH Ha
CBITOBOMY pHUHKY. 30KpeMma, MoxaepHizamis Opjecbkoro Ta MUKOJIAIBCHKOTO MOPTIB JO3BOJIUTH
30UTBIIMTH OOCATH TEepeBE3€Hb Ta MIABUIMUTH iX e(eKTHBHICTh. MoOpChbKa Tamay3b B IIJIOMY, 1
MOPErocnoJapCchbKhii KOMILJIEKC, 30KpeMa, BiAirpaloTh Baromy poJjib y COLiadbHO-€KOHOMIYHOMY
PO3BHUTKY MPUMOPCHKUX perioHis [5].

[HIIMM BaXJIMBUM acIEKTOM € pO3BUTOK MDKHApOAHOI cmiBopami y cdepi MOPCBKHX
nepeBe3eHb. YKpaiHa akTHUBHO cHiBhnpamtoe 3 €C Ta IHIIMMU KpaiHaMH ILIOJO0 PO3BUTKY
MYJIBTUMOJIAIBHUX TPAHCHOPTHUX KOpUAOpiB. Lle 103BomMTh KpaiHi CTaTH Ba)KIMBUM TPAH3UTHUM
BY3JIOM I BaHTaxiB, IO HAyTh 3 €Bponu A0 A3ii Ta HaBmaku. Kpim Toro, BmpoBajKeHHs
CY4acCHHMX TEXHOJIOTiM, TaKMX SK aBTOMATHU3Allisl JOTICTUYHUX IPOLECIB Ta PO3BUTOK «PO3YMHHX
MOPTIB», MOXKE 3HAYHO MOKPAIIMUTH poOOTY (IIOTY Ta MOPTOBOI iHPPACTPYKTYPH.

Ha >xanp, BilffHa Ta OKymaiisi 4aCTUHU TEPUTOPIH OOMEXye NOCTYH 1O JESIKUX HOPTIB 1
CTBOPIOE 3arpo3u sl Oe3neku cynHomiaBcTBa B HopHomy Mopi. IIpore, HaBiTh y IUX yMOBax
VkpaiHa mykae ajgbTepHATUBHI MapIIPYTH JUJIS IEpEeBE3eHb Ta MPOIOBXKYE PO3BUBATH CBOI MOPTH.
Ile cBiguuTH MpO Te, M0, MOMPH BCi TPYAHOII, YKpaiHa 3[7aTHA BIAHOBHUTH 1 PO3MIMPUTH CBiil
TOProBeNbHUH (HIOT y MaHOyTHHOMY.

[TepcriekTHBY PO3BUTKY YKpaiHCHKOTO GUIOTy Oysi O 3HAYHO SICKPABIIINMH, SKOU HE Cy4acHi
TEONOJIITUYHI BUKIMKU. 30KpeMa, MOJepHi3alisl MopTiB, Takux gk Oxecbkuil 1 MukonaiBCcbKui, a
TaKOX PO3BUTOK KOHTEHHEPHHUX IEPEBE3CHb MOTJM O BUBECTH YKpaiHy Ha HOBHM PiBeHb y cdepi
MDKHApOJHUX MOPCHKUX mepeBe3eHb. CyTTeBi 1HBECTHII Yy CyaHOOyIyBaHHS 1 TIOPTOBY
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iHpacTpyKTypy m03BONIMIM O CTBOPUTH CydacHUH (QuUIOT, SIKUHA OW cropusiB 301JIbIICHHIO
EKCIIOPTHUX MOXJIMBOCTEH Kpainu [6].

Slkmo micns 3aBepIeHHs BIWHU BIACTHCS 3IYYUTH HEOOXITHI IHBECTHIli Ta BiIHOBUTH
CyaHOOYIIBHI MOTYKHOCTI, YKpaiHCHKUI TOPrOBENbHUI (JIOT Ma€ BCI MAHCH BiIPOAUTHUCS 1 TTOCICTH
BKJIMBE MiCII€ HA CBITOBOMY PUHKY ITEPEBE3CHbB.

BucHoBok: YkpaiHCBKMI TOpProBuil (JIOT Mae BEIMKUNA MOTEHINad JJI TOJAJIbIIOro
PO3BHTKY, OJHAK /U1 [HOTO HEOOXITHO TMOAOJATH HHU3KY MpoOJIeM, TaKuX SK MOJEpHizallis
CynHOOyIBHOI 1HQPACTPyKTypH, €(DEKTUBHE Iep)KaBHE PETYIIOBAaHHS Ta BHPINICHHS MHUTaHb
6e3nexu y YopHoMmy Mopi. Po3BUTOK mOpTOBOT iHPACTPyKTYpH, 30UIbIIEHHS 1HBECTHIIIH y QIIOT Ta
aKTUBI3allisl MDKHApPOJIHOI CIIBIpaIl € KJIIOYOBUMH (aKTOpaMH, IO CHPUATUMYTH 3MII[HEHHIO
NO3MIIH YKpaiHU Ha CBITOBOMY PUHKY MOPCBHKUX IE€PEBE3EHb.

CIIMCOK BUKOPUCTAHUX JIKEPEJI

1 Exonomiynuii  Bicauk HTVYY  «KwuiBchkuii  monitexHiuHWid  iHCTHUTYT»  [EnekTpoHHHI
pecypc]URL:https://ela.kpi.ua/server/api/core/bitstreams/69ca3074-6902-4577-al19a-
frbb81caf21a/content

2 Mopceka crpateris AepkaBu. Po3BUTOK Ta peaiizallis MOPCHKOTO IMOTEHLIaly YKpaiHu.
Enextponnuii pecypc]URL https://nuou.org.ua/assets/documents/mor-strat-derzh.pdf

3 [IpobsiemaTrka PO3BUTKY YKPaiHCBKOT O TOPrOBEJIBHOI0 ¢baoty [Enextponnuit
pecypc]URL:https://cyberleninka.ru/article/n/problematika-rozvitku-ukrayinskogo-torgovelnogo-
flotu

4 «Illomo crpaTeriyHMX MPIOPUTETIB peajizaiii MOTeHIany YKpaiHH sSK MOPCHKOI JepKaBU».

Amnamitnyna 3anmcka [Enexrponnuii pecypc]URL:https://niss.gov.ua/doslidzhennya/regionalniy-

rozvitok/schodo-strategichnikh-prioritetiv-realizacii-potencialu-ukraini

5 IucrutyT icropii Ykpaiuu. [Enextponnuii pecypc]URL: http://www.history.org.ua/.

6 HamionanpHa ~ Oi0miotexka  YkpaiHu imeni  B.L Bepnancekoro. [Enextponnuit
pecypc]URL:http://www.nbuv.gov.ua.
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MOPCBHKE IIPATCTBO B YMOBAX ITTOBAJII3AIIII:
3AI'PO3U4, BUKJIUKHU TA CYHACHI IITAXOAU 1O BOPOTHBHN

3aoopoocnin B. K.
Xepconcovka 0epacasna MopcovKa akaoemis
Hayxkosuii kepisnux — x.10.H., ooy. [lanuenxo I.M.

Beryn. CydacHWil pPO3BHTOK CBITOBOI €KOHOMIKM 3HAYHOK MIpOIO 3aleKHUTh Bil
Oe3mepebiifHOi  poOOTH MOPCHKOTO TpaHCHOPTY, o 3abesrmedye a0 90% T1nobambHUX
BaHTaXkorepeBe3eHb.  MOpPCbKHI  TpaHCHOPT  3aJMINAETHCS  OCHOBHUM  CIIOCOOOM
TPAaHCIOPTYBAaHHS TOBapiB Ha BEJIWKI BiJICTaHI, 3a0e3neuyroun eQEeKTHUBHUN 3B’SI30K MIK
KOHTHHEHTAMH Ta perioHaMu. Al 1eil KPUTHYHO BAXKJIMBUH CEKTOP CTUKAETHCS 3 HHU3KOIO
BUKJIMKIB, cepell SKUX MOPCBHKE MIpaTCTBO € OIHUM i3 HAWrocTpimmx i HalfHeOe3NeuHIiMmX.
Hes3Baxkaroun Ha acomiamii 3 pOMaHTHUKOI Ta MPUTOAAMM, CydacHI MIpaTH BHUKOPUCTOBYIOTh
HOBITHI TEXHOJIOTIi Ta arpeCHUBHI TaKTHKH, II0 POOUTH iX CEPHO3HOIO 3arpo300 HE JIMILIE I
BAHTAXIB, ajie i JUJIS )KUTTS MOPSKIB Ta OE3MEKH HaBiralii 3arajiom.

[IpoGnema Mopchkoro miparctBa HaOyna OCOOJIMBOI aKTyallbHOCTI Yy 3B’S3KYy 3
MiIBUIIEHHSAM pIiBHA TioOamizallii, Mo Npu3Bea0 A0 30UIbIMIEHHS O00CATIB MOPCHKHUX
BaHTaXkorepeBe3eHb. Lle, y cBoro yepry, 3poOuII0 TOProBesIbHI MaplIpyTH NpUBAOIMBUMHU IS
3JIOY4MHHHUX YTPYNOBaHb. AKTYyaldbHICTh TOCTIKCHHS 1i€i MpoOIIeMU 3yMOBJIEHA 3pOCTaHHSIM
KUIBKOCTI MIPAaTChKUX HaMa/iB y PI3HUX PErioHax CBITY, 10 MIAIITOBXYE MIKHAPOAHY CIIJIbHOTY
JI0 TIOCWJICHHS 3aXOJliB O€3IMeKH Ta CHiBmpali y O0poThOi 3 MipaTChbKUMH aTakamu. Y I[bOMY
KOHTEKCTI 0COOJIMBO Ba)XKJIMBO aHAJI3yBaTH TaKTHKY HamajaiB, €(EKTHBHICTh 3aXOAiB MPOTHU/II], a
TaKOXK IIPaBOBI ACIIEKTH 0OPOTHOM 3 MiPaATCTBOM.

OcHoBHa vacTHHA. 3 omgAy Ha [Io0aji3alilo TOPriBii Ta 30UIBLICHHS O0OCSTiB
BaHTa)XOIIEPEBE3EHb MOPEM, MIPaTCTBO 3aJIMIIAETHCS OAHIEI0 3 HaWCEPHO3HIMINX 3arpo3 s
MDKHApOJHOTO CyIHONJaBcTBA. Hamaam Ha cyaHa 3aBnarTh He Juiie (PiHAHCOBUX 30UTKIB
CYIHOBJIACHUKaM, aje i CIPHYMHSAIOTH 3arpo3u Ui €KiNax<y, CTaBIAYHM IiJ 3arpo3y XHUTTS
mroneit. Lle Mae cyTTeBi €KOHOMIYHI HACHTIIKH, aJKe 3pPOCTAlOTh BUTPATH HA CTPaxyBaHHS Ta
OXOPOHY CYICH, 3aTPUMYEThCS JOCTaBKa BaHTaxiB. [lipaTchki Hamaau TakoX MOKYTh TPH3BECTH
0 HecTaul KPUTUYHO BaXKIMBUX TOBApiB Ha CBITOBUX PHHKaX, 1[0 BIUIMBAE€ Ha IVI00aJIbHI
JIAHIIOTH TTOCTaYaHHSI.

Cepen perioHiB, sKi 0OCOOIMBO BHUAUISIOTHCA 3a pIBHEM MipaTChKOi aKTUBHOCTI,
HaiiHeOe3neuHinmM € y30epexokss Comanmi [1, 2]. Tyt rpomansHcbka BiifHa, MOJITHYHA
HECTaOlIbHICTh 1 EKOHOMIYHI TPYIHOIIl CHPHUSIOTh 3pPOCTaHHIO miparctBa. Ilipatm wacro
aTaKylOThb KOMEPLIHHI CyAHa, HAMarar4Much 3aXOIUTH €Kilak Ta BUMaratu BUKYI. L{eil perioH €
KPUTUYHO BAKJIMBUM JIJIs1 MDKHAPOIHOI TOPTiBIIi, OCKIJIBKU 4Yepe3 AJEHCHKY 3aTOKY MPOXOIATh
OCHOBHI MapIIpyTH nmoctayanHs HadTu Ta ToBapiB i3 bimsbkoro Cxomy 10 €Bponu Ta AMEpHKH.

UYepBoHe Mope, K BOXJIMBHI CTpaTEriyHUM LUIAX JJIs CBITOBOI TOPIiBJi, TAKOX CTajo
apeHolo NipaTchbkux aTak. TyT Hamaau 4acto 341l cHIOITECS o003y OeperiB Cynany ta €Meny,
Jie IepXKaBHI OpraHd MaroTh OOMeXeHl pecypcu mist 60poreOu 3 miparctBoM. Lle crtBOproe
JOAATKOBMM THCK Ha MDKHApOIHI TOProBeJbHI IOTOKH, OCKIIbKM 0arato CylIHOBJIACHUKIB
3MYIIEHI 3MIHIOBAaTH MapIIpyTH a0o0 IMiJBHUIIYBATH 3axXoAu O€3MeKH, IO NPU3BOIUTH 0
301IbIIICHHS BUTpAT.

B Innaiiicekkomy okeani, 0coONMBO B paiioHi HaBKkono Ceimenbchbkux i MaBpHUKIHCHKUX
OCTpOBIB, aKTUBHICTh IIpaTiB TaKOX BHUKJIMKA€ 3aHENOKOeHHA. Hamaau TyT crnpsmMoBaHI Ha
Ha(TOBI TaHKEpPU Ta BaHTaXHI Cy/IHA, L0 NpSIMYIOTh 13 A3ii g0 €Bponu. BuxopucroByrouu
MIBUKICHI YOBHH, MipaTd HAMararoThCs 3aXOMUTH CydHA TiJ Yac IXHbOTO MPOXOMKEHHS Yy
BiJIIAJICHUX pailoHaX, Je BiliChKOBO-MOPCHKI CHIIM PIIKO MaTPYIIOIOTh.

Kapubcbke Mope, xo4a iCTOpUYHO BiJIOME MipaTCTBOM, 30epirae akTyaJbHICTh 1 ChOTOMIHI.
Tyt Hanmaaw TpamisioThes HaBkoio [aiTi Ta SImaiiku, Ae 3I0YUHHI TPYNH BHKOPHCTOBYIOTH
cpusTIMBl reorpadiyHi yMOBHM A HamajiB Ha cyaHa. TypUCTHYHI Ta puOalbChKI CyrnHa
HalyacTilie CTaloTh MINICHSAMU 4Yepe3 IXHI0 Bpa3jHMBICTH Ta OOMEXKEHI MOXKIMUBOCTI IS
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000pOHH.

['Bineiichka 3aToKa [3] € 111e OHIEI0 Tapsu0r0 TOYKOKO IS MIPATChKUX HAraiB, 0COOIMBO
Ooims y36epexcks Hirepii, Toro Ta T'aGony. Lleii perioH XxapakTepu3yeThCS BHUCOKOIO
IHTEHCHBHICTIO aTaK, CIIPSIMOBAHUX Ha HAQTOBI TaHKEpH, 1110 NEePEeBO3sITh LiHHI BaHTaxi. [lipaTn
y 1K 30HI 9YaCTO BUKOPHCTOBYIOTh 3aXOIUICHI CY/IHA JJIS MOJAJBIIMX HAIaJiB, 10 YCKIAIHIOE
pPOOOTY IPAaBOOXOPOHHUX OPraHiB i BiNChKOBO-MOPCHKHUX CHJI PETiOHY.

Bopotb0a 3 mipaTCTBOM € CKJIaJHUM 1 OaratorpaHHUM IMPOIIECOM, 110 BUMArae 3HaYHHUX
3ycusib 3 OOKy JepiaB, MDKHApOJHUX OpraHizaliii Ta NPUBATHOIO CEKTOpy. MixHapoaHe
CHIBPOOITHUITBO B 60pOTHO1 3 MIPATCTBOM € KJIFOYOBUM €JIEMEHTOM sl 3a0e3MneueHHs Oe3neKn
MopchkuX muiaxiB. Omeparii, opranizoBani HATO, €sponeiicbkkum Corozom ta OOH, 3Ha4HO
3MEHINUJIM KUTBbKICTh HamagiB B AJeHCbKill 3artori [4], omHak mpoOneMa 3alHIIa€eTbCs
aKTyaJbHOIO B IHIIMX pPErioHax.

Jnga minBumieHHs Oe€3MeKu CydeH CYIHOBJIACHUKH BHUKOPHCTOBYIOTH pI3HOMAaHITHI
TEXHOJIOT1i, 30KpeMa CHCTEMH CYIyTHHKOBOTO CIIOCTEPEKCHHS, BOJOMETH, KOJIOUMH ApIT Ta
HaliM TNpUBaTHUX OXOpoHLiB. [IpoTe BHpOBa/KEHHS TAaKUX 3axXOliB BHMAarae 3HAYHUX
(biHAHCOBUX peCypciB, IO HE 3aBXIW JOCTYITHO JUIsl HEBEIMKHWX KOMIaHii abo JepikaB i3
00MEXEHUMHU OIOIKETaMU.

Ha noxanpHOMY piBHI, ypsiaM KpaiH, 110 CTPaKJalOTh B1J NIpaTCTBa, peali3ylOTh
IporpamMu €KOHOMIYHOI'O PO3BUTKY JUIsl 00pOThOU 3 O1AHICTIO, SIKA YACTO € OCHOBHOIO IPUYMHOIO
3JIO4MHHOI JisibHOCTI. KpiM TOro, MmiJBUIICHHSI PiBHS OCBITH Ta CTBOPEHHS pOOOYHMX MicCIlb
MOXKYTh 3MEHILIUTH MTPUBAOIUBICTh MIPATCTBA K CIIOCOOY 3apOOITKY.

Crig 3ayBaKUTH, 110 Cy4aCHUM PO3BUTOK TEXHOJOTIH BIJKPHUBA€E HOBI MOXKIJIMBOCTI JJIS
3a0e3neyeHHss Oe3neku Ha Mopi, 1 OAHMM 13 HaMOUIbII MEPCHEKTUBHUX HAINpPSMKIB €
BUKOPHUCTAaHHS IITy4yHOro iHTenekry (nani — LI) nns 6opotsbu 3 mipatcTBoM. B ymoBax, koiu
TpaauLiNHI 3aX0/1H, TaKl K MaTPY/IIOBaHHS Ta BiliCbKOBO-MOPCHKI OIepallii, 4acTO BUSBISIOTHCS
HEJOCTAaTHIMHU Yepe3 3HA4yHI BUTPATH Ta OOMEXKEHI PEeCcypcH, BIPOBADKCHHS TEXHOJIOTIH Ha
ocHoBi LI moxe cTaTi €pEeKTUBHUM JIOTIOBHEHHSIM JI0 iICHYFOUUX 3aXOJIiB 3aXHCTY.

I BUKOPHCTOBYETHCS MAJISi aHANI3y BENUKUX OOCSTIB NAaHUX 3 METOI iJeHTH(iKaIii
NOTeHIIHHUX 3arpo3. ONHIEI0 3 KIIOUYOBUX MepeBar € MOKJIUBICTh HIBUJIKOI OOpPOOKH JaHUX 13
CYIIYTHUKIB, JIPOHIB, pajapiB Ta cucTeM aBToMaTtu4HOi imeHTu(ikarii cyneH (AIS). 3aBasku
MaIIMHHOMY HaBYaHHIO Ta ajlroputMam aHaiizy, cucremu LI 31aTHI BUSBISTH aHOMaJbHI PyXH
CYIE€H y pealbHOMY 4Yacl, L0 MOXE€ CBIIYUTH MPO MIATOTOBKY [0 MIPaTChKOIO Hamamuy.
Hampuxknaz, sKIo CyaHO panToBO 3MIHIOE Kypc a0O CIOBIJIBHIOE IIBHUJKICTh Y HEOE3MEUHUX
BOnax, cucrema Ha ocHoBi Il moxke aBTOMaTnyHO MomepeuTH eKimaxk Ta Oeperosi Ciryx0u mpo
MOTEHIIHHY 3arpo3y [5].

Kpim toro, Bukopuctanus 11 go3Bosise nependadaT MOKIIMBI Miclisi HaraAiB Ha OCHOBI
ICTOpUYHUX JaHUX Ta MAaTePHIB TOBEIIHKH MipaTChKUX TPyI. 3aBIsKH aHaNi3y IMOMEpenHiX
BUIIAJKIB HaIlaJiB, aJrOPUTMU MOXYThb BH3HAa4aTH HAWHOUIbII Bpa3juBI TOYKHM Ha MapuUIpyTI
Cy/lHa Ta MPOMOHYBATH aJbTEPHATHUBHI NUISIXU, 110 MIHIMI3YIOTh pu3HK. Lle 0co0MMBO BaxIMBO
JUIS TOPrOBEJIbHUX KOMIIaHi1#, K1 IparHyTh YHUKATH BTpAT 1 3aTPUMOK Y I10CTa4aHHI TOBapIB.

Interpanis LI 3 Oe3minOTHMMH JiTaJbHUMHU amaparaMd Ta MOPCHKUMH JApOHAMU
BIJIKpMBA€E JIONATKOBI MOMKJIMBOCTI JIIi MOHITOPHUHTY BiJJIaJICHUX pPAaMOHIB, A€ IMpaTd 4YacTo
BJIAIIITOBYIOTh 3aCiIKU. Be3MiIOTHI APOHHU, OCHAIIEHI KaMepaMu BHUCOKOI PO3IIIBHOI 31aTHOCTI
Ta CUCTEMaMHU PO3Mi3HaBaHHS 00’ €KTIB, MOXYTh aBTOMAaTHYHO 1eHTU(DIKYBaTH MiI03pUIi CyaHA
Ta nepenaBaty iH(OpMALiI0 B PEeXHUMI pealbHOro 4yacy J10 LEHTpiB ympasiiHHA. Lle mo3Bosnse
IIBHMJIKO pearyBaTH Ha 3arpo3u Ta KOOPAMHYBATHU J1i BilCbKOBUX MIAPO3ALIIB.

Okxkpim Toro, 111 3acTocoBy€eThCS 111 BIOCKOHAJICHHS] CHCTEM OE3MEKH Ha CaMUX CyTHaX.
[HTEeNeKTYyanbHI CUCTEMH CHOCTEPEKEHHS MOXYTh aBTOMATUYHO BHSIBIATH MiA03pUTL 00’ €KTH
no6au3y Kopabiis, aKTUBYBAaTH TPUBOTY Ta 1HILIIOBATH 3aXMCHI 3aXOIH, TaKi K BUKOPUCTaHHS
BoOMETIB abo cBiTIOBUX Oap’epiB. lle mae 3Mory ekimaxy ONEpaTUBHO pearyBaTH Ha
NOTEHIIHI aTaky, 3HIKYIOUYN PH3HK 3aXOIJICHHS CY/IHA.

Bnposamkennst Il Takok MoXke TOMOMOTTH B TIpaBOBil cdepi 60pOTHOH 3 MIPaTCTBOM.

46



Cyuacni npobnemu Mopcoko2o mpancnopniy ma besnexa mopeniaecmea, 21 nucmonaoa 2024 p.

3aBAsSKHA aHATITHYHUM CHCTEMaM, 110 30MParoTh Ta 00pPOOIISIFOTH iH(GOPMAIliF0 TTPO MiCIl, Yac Ta
TaKTUK{ HalaJiB, IPaBOOXOPOHHI OpraHu MOXYTh OUIbII €(PEKTHBHO MEPECiyBaTu MipaTCchKi
rpynu Ta GOpMyBaTH JOKA3HU JJISi CyAOBUX MPOIECIB.

Takum uyuHoMm, LI crae mOTY)XHUM IHCTPYMEHTOM Yy MPOTUIIl MOPCHKOMY MipaTCTBY,
MIBUILYIOYN €PEKTUBHICTh 3aX0iB O€3MeKH Ta JO3BOJIIOYHN IIBHIIC i1eHTU(]IKYBATH 3aIPO3H.
BukoprcTaHHs IIMX TEXHOJIOTIH CIPHUS€E€ CTBOPEHHIO OUIbII OE3MEYHOro CEepeoBHUINA IS
MOPCHKOTO TPAHCIOPTY, IO € KPUTUYHO BAXKIMBUM JJIs1 CTAO1ILHOCT1 CBITOBOI €KOHOMIKH.

BucHoBku. IlipaTcTBO MpOAOBXKY€E 3aIHMIIATHCS CEPHO3HOIO 3arpo3or s Oe3meku
MDKHapOJHOTO CYAHOIUIAaBCTBA, OCOOJNMBO B TAaKMX KPUTHYHUX pErioHax, sSK AJEHChKAa Ta
['Bineiicbka 3aTtoku [7]. 3 onisay Ha 3HAYHHI BIUIMB Ha CBITOBY €KOHOMIKY, Ipo0yieMa moTpedye
KOMIUIEKCHOTO HIAXOAY N0 BupilleHHs. IlocuiieHHs MIDKHApOmHOI CIIBIpall, 3allpOBaKEHHS
CYJaCHHUX TEXHOJIOTi MOHITOPUHTY Ta OE3MEeKH, a TaKOXK BIIPOBAHKECHHS €(PEeKTHBHUX MTPABOBHUX
3aX0/lIB MOJKYTh CIIPUSATH 3MEHILEHHIO KJIBKOCTI MIPAaTChKUX HaIlaiB.

VY nepcrneKTHBl BaXXJIMBUM KPOKOM Oyle po3poOka Oibln epeKTUBHUX 3aXOAiB Oe3MeKH,
BKIIto4aroun 3acrocyBanHs LI Tta 6€3mI0THUX TEXHOJIOTIH AJI1 MOHITOPUHTY MOPCBHKHX HUISAXIB.
Jlumie 3aBAsSIKM CKOOPAMHOBAHWUM JIisIM JIep)KaB, MDKHApPOJAHMX OpraHizaiid 1 NpuBaTHOTO
CEKTOpY MOXKHA 3a0e3MeunTr Oe3MeyHi YMOBH JJIsl CYAHOIIABCTBA, IO € BAXKIIMBOIO YMOBOIO JUIS
MIATPUMKHU CTa0LIbHOCTI CBITOBOT €KOHOMIKH.
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POSMIINEHHSA TA OIITUMIBALIA IN'TIPOAKYCTUYHUX AHTEH 1A
ABTOHOMHMUX CYIAEH

Kozax /1. A.
epoicasnuil ynisepcumem inghpacmpykmypu ma mexHono2ii

Beryn. ABTOHOMHI cyAHa, 31aTHI BUKOHYBAaTH HaBirauiiiHi Ta MOHITOPUHIOBI 3aBIaHHS
0e3 Oe3nmocepeqHBOI ydacTi oOIeparopa, CTalOTh Ba)JIMBOK CKJIAaJIOBOI0 CYYacHOI MOPCHKOT
iaycrpii. Jlnsa 3a0esnedeHHss Oe3medHoi Ta e(EKTUBHOI pOOOTH TaKUX CyAeH HEOOXITHO
BUKOPUCTOBYBAaTH CHCTEMH TiJJpOaKyCTHUYHOI'O MOHITOPHHTY, SIKi JIO3BOJISIIOTH OTPUMYBATH
iHpopMaILif0 PO MIABOAHY OOCTaHOBKY. ['iTpoakyCTHYHI aHTEHHW € OCHOBHUM IHCTPYMEHTOM
300py Takux naHuX. Po3MimieHHs 1 onmTUMi3alis poOOTH aHTEH Ha aBTOHOMHHUX CYyIHaX CTae
KJIIOYOBUM 3aBJaHHAM [JIs 3a0e3nedeHHs Oe3nepepBHONO MOHITOPUHTY HAaBKOJUIIHBOTO
CepeOBHIIIA.

AKTyalbHICTh A0CJHiJKeHHSA. 3pOCTaHHA KIJIbKOCTI aBTOHOMHHUX CY[€H Ta PO3IIMPEHHS
iXHIX 3aBJaHb 3yMOBIIIOIOTH NMOTPEOY B YIOCKOHAJEHHI CHCTEMHU 300py AaHMX IPO MiABOAHY
o0ctaHOBKY. ['ipoakyCTH4HI aHTEHH, SKi BUKOPHUCTOBYIOTBHCS JUIS I[bOTO, IOBUHHI OyTH
pPO3MilIeH] Tak, mo0 MiHIMI3yBaTH BIUIMB IIIyMYy Ta IHIIUX (aKTOPiB, IO MOTIPHIYIOTH SKICTh
curHaiy. Po3milieHHsl aHTeH Ta onTUMi3alis 1X poOOTH MalOTh BPaXxOBYBaTH K KOHCTPYKLINHHI
0COOJIMBOCTI aBTOHOMHOIO CYy/HA, TaK 1 apaMeTpy MOPCHKOIO CEpeAoBHIIA, 1100 3a0e31eunT
BHUCOKY TOYHICTb JaHUX JJI HPUUHSTTS PillICHb.

INocTanoBka 3ana4i. OCHOBHI 3aBAaHHS 10CII/PKEHHS BKITIOYAIOTh:

e BHBUEHHS BIUIMBY KOHCTPYKLII aBTOHOMHOIO CyAHa Ha €(EeKTUBHICTb pPOOOTH
TiIpoaKyCTHYHUX aHTEH,

e po3poOKa METOAMK ONTHMAJIBHOIO PO3MIIICHHS aHTEH [JIi1 MiHIMI3amii myMmy Ta
MTOKPAIICHHS SIKOCTI MIpOaKyCTUYHUX JIAHHX ;

e aHami3 0cCOOMMBOCTEH pOOOTM AaHTEH B YMOBax PI3HUX MOPCHKUX CEpEelOBUI IS
3a0e3redeHHs 6e3nepepBHOr0 MOHITOPUHTY Ta Oe3MeyHoi HaBiraiii.

Pesyabrarn pocaimkeHnsi. IlpoBeneHmid aHaii3 MoOKa3aB, IO KOHCTPYKIIIHHI
XapaKTEpUCTHKU aBTOHOMHOTO CYy/IHA, TaKi K (hopMa KOpIyCy, pO3TaIllyBaHHS TBHHTIB Ta 1HIINX
IIyMOTEHEPYIOUUX €JIEMEHTIB, CYyTT€BO BIUIMBAIOTh HA SKICTh TiPOAKyCTUYHUX JIaHUX.
Haiikpamii pe3ynbTaTd OTpUMaHi MpHU pO3MIIMIEHHI aHTEH Ha JUITHKAX CY/AHA, BiAIaIeHUX Bia
JDKEpen IIyMy, 30KpeMa, B TIepeHiil yacTuH1 kopmycy. Takoxk JOLIIBHIM € BUKOPUCTaHHS aHTEH
3MIHHOI MIMOMHM, K1 JO3BOJIAIOTH 30MpaTH JaHl Ha PI3HUX PIBHSX MIJABOJHOIO CEPEdOBUILA.
JlocmipkeHHST TIOKa3ayio, IO 3aCTOCYBAaHHS TEXHOJOTiH ¢imbTpamii Ta JAMHAMIYHOTO
HaJIAIITYBaHHS HAMPSIMJIEHOCT1 aHTEH CIPHUSIE MOKPAIIEHHIO TOYHOCTI TaHUX B M OBaxX MiHJIUBOT
00CTaHOBKH.

BucHoBkn. Onrtumizaiiss po3MillleHHS Ta HaJaIITyBaHHS TIAPOAKYCTUYHUX AaHTEH €
BOXJIMBUM YMHHHUKOM JUIS 3a0e3MedeHHsl e(heKTHBHOI poOOTH aBTOHOMHHUX cyneH. Pesymbratn
JNOCIIKEHHST CB1I4arh, L0 JUIsl 3a0e3neueHHs Oe3NepepBHOrO MOHITOPUHIY Ta BHCOKOI
TOYHOCTI JaHUX HEOOXIZIHO BpPaxOBYBaTH KOHCTPYKIIIHHI OCOOJMBOCTI CyldeH Ta (akTopu
HaBKOJIMIIHBOTO cepenoBuina. [lomanpnmii po3BUTOK y Wil cdepi crpUsTUME MOKPALICHHIO
HaBIraliiHUX MOXJIMBOCTEN aBTOHOMHUX CY/I€H, IJABUIIEHHIO iXHbOI O0€31eKH Ta e(EeKTUBHOCTI,
a TaKOXX CTaHE OCHOBOIO JIJIsl pO3POOKM HOBUX CTAaHAAPTIB 1 TEXHOJIOT1H Y MOPCHKIN 1HIYCTPIl.
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CIRCUIT PROTECTIVE DEVICES AND THEIR CONTRIBUTION TO THE SAFETY
ON SHIPS

Kucher D. S.
Kherson state maritime academy
Scientific supervisor — candidate of science, Lyashenko U. I.

Introduction. Among all the challenges seafarers face during their voyage the one, that is
machinery failure or damage, can lead to serious and dangerous consequences. The reasons of it
are different: beginning with human error and ending with bad weather conditions. To minimize
such failures manufacturers introduced protective devices for various equipment. As all the
equipment on board must have varying power supply, power distribution system is used. For
supplying required power to the certain equipment different control devices are used and for the
circuit protection protective devices are used. Understanding this ship owners try to reduce the
ship maintenance costs with the help of such protective devices because of their low costs in
comparison with the damaged equipment. That’s why the aim of the article is to identify circuit
protective devices used on board ships and to study the peculiarities of their usage for the safe
functioning of ship equipment

Main body. Depending on the type of the vessel, its characteristics and other parameters
there can be various circuit protective device on board, such as:

1. Switches

2. Fuses

3. Circuit breakers

4. Relays
Let’s investigate them more thoroughly. An electric «switch is an electrical component

that breaks or closes an electric circuit» [1]. It can be in its «on» or «off» position. While an
electric switch in its «on» position current can flow through the circuit, and when it’s in «off»
position there is a «break» or «gap» in the conductor and current cannot flow. The principle of
its operation is simple but considering electric switch it should be pointed out that it has a lot of
types, but the most essential on ships are the next [2, 3]:

1. Main switch which purpose is to disconnect the whole electrical system of the ship. It
controls the flow of electricity from the main generator to the distribution panels. It is
used in emergencies or during maintenance to shut off power to the ship’s systems
completely.

2. Circuit breaker switch which automatically disconnects electrical circuits in case of an
overload or short circuit, protecting the electrical system from damage. It is used in
distribution boards, engine rooms, and other areas, these switches protect lighting
circuits, motors, and sensitive equipment from electrical faults [2, 3].

3. Safety switch which purpose is to isolate circuits or equipment for maintenance or repair.
They ensure that no electrical current is flowing when work is being carried out. They are
used for disconnecting machinery or electrical systems in the engine room or for
maintenance purposes in other areas.

4. Load break switch which is designed to safely disconnect a circuit while it is still under
load (carrying current). They are commonly used in high-voltage systems or when
switching between power sources like the main engine and the auxiliary generator.

5. Emergency switch which allows the quick shutdown of power in critical situations, such
as fires or electrical hazards. It is located in key areas such as the engine room or control
panels, these switches are essential for immediate power isolation to protect personnel
and equipment in case of an emergency.

6. Reverse power switch which protects generators from damage due to reverse power flow,
which can occur when power from the grid or another source flows back into the
generator.

It is found in generator control panels, reverse power switches protect the generator and
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7.

8.

10.

prevent potential damage caused by back feeding.

Automatic transfer switch (ATS) which automatically switches between the main power
supply and backup generators if the primary source of power fails. It is critical for
maintaining power continuity to essential systems, such as navigation, communication,
and emergency equipment, during power outages.

Toggles, Rocker switches, and Push-Button switches. They are manual switches used for
controlling various devices and systems on board. They are found on control panels, they
are used to turn lights, fans, alarms, or ventilation systems on or off. They are typically
used in accommodation areas or smaller equipment.

Illuminated switch which has built-in indicators (usually a light) to show whether the
system is on or off.

Keyed switch which requires a physical key to operate, ensuring that only authorized
personnel can control the system. It is often found in areas where security or restricted
access is important, such as controlling vital systems like engine starters, generators, or
alarm systems.

Examining a circuit breaker (breaker switches), it should be mentioned that they are

«electrical safety devices designed to protect ship electrical system from overloads, short
circuits, and other types of electrical faults» [4]. They can be divided into [2, 3]:

1.

2.

miniature circuit breakers (MCBs): MCBs are frequently used in accommodation and
low-power lighting circuits.

Molded case circuit breakers (MCCBSs): These are used to protect circuits with higher
current demands, such as in engine rooms or power distribution boards. MCCBs also
often have built-in trip settings, allowing technicians to adjust the overload thresholds for
specific applications.

Air circuit breakers (ACBs): Found on main switchboards, ACBs protect the ship’s
primary power supply and prevent large-scale faults. ACBs can handle very high currents
and often come with built-in trip units that detect overcurrent, short circuits, and earth
faults. Some ACBs are equipped with remote control features, allowing safe operation
from a distance.

Earth leakage circuit breakers (ELCBs): ELCBs are crucial for personnel safety,
especially in areas where moisture is present, such as bathrooms, kitchens, and outdoor
lighting circuits. They detect any leakage current, shutting down the circuit if a fault is
detected. On a ship, where contact with water is frequent, ELCBs help prevent electric
shock hazards.

Residual current circuit breakers (RCCBs): Similar to ELCBs, RCCBs detect ground
faults and are often used in combination with other breakers to provide comprehensive
fault protection. They are essential in high-risk areas and are mandatory in certain
installations by maritime safety regulations [2, 3].

As for relays — they are «important electromechanical safety devices in a ship’s electrical

circuit and normally used to open the faulty circuit from the main supply when any kind of
electrical fault occurs» [2]. They can be divided into:

1.

3.

Electromagnetic relays: They rely on an electromagnet to operate a switching
mechanism. In addition to engine control and lighting, electromagnetic relays are often
used in alarm systems and auxiliary machinery control panels, as they offer a reliable way
to start and stop circuits under safe conditions. They’re also known for their long service
life and suitability for repetitive operations.

Thermal relays: Thermal relays are common in electric motor starters. They’re placed
within control circuits that handle heavy-duty motors, such as those powering ballast
pumps or ventilation systems. By detecting excess heat from current flow, thermal relays
help prevent motor damage from prolonged overloads. Thermal relays are often paired
with overload relays for additional protection in critical systems.

Solid-state relays: Using semiconductors instead of mechanical parts, solid-state relays
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are suited for more advanced systems where precise control and reliability are crucial.
These relays are typically found in automated control systems, such as variable frequency
drives (VFDs) and some navigation systems. They are quieter, faster, and have no
moving parts, making them ideal for sensitive applications where traditional relays might
fail due to wear and tear.

Speaking about fuses is should be defined that fuse is «a piece of wire which can carry a

stated current; if the current rises above this value it will melt» [5]. They can be of such types:

1.

cartridge fuses: In addition to protecting smaller devices, cartridge fuses are often used in
lighting panels and control circuits. They are relatively easy to replace and are color-
coded for different voltage levels, making identification and maintenance easier.
High-voltage fuses: Designed for systems with significant power demands, these fuses
are often located within the main electrical switchboard, the heart of a ship’s power
distribution. They’re crucial for protecting generators, transformers, and heavy
equipment, preventing widespread system failures.

Resettable fuses: Though less common in marine settings, some modern ships may have
resettable fuses in specific low-voltage, low-current applications. They’re primarily used
in electronics where frequent overcurrent protection is necessary without needing
replacement.

Conclusion. Taken into consideration all mentioned above we can summarize that:

1.
2.

3.

4.

relays are essential for controlling various electrical circuits on a ship.

Fuses protect individual components in a ship's electrical system by blowing (breaking
the circuit) if the current exceeds safe limits.

Circuit breakers play a significant role in marine safety by providing automatic protection
against electrical faults.

Switches onboard ships are essential for controlling electrical circuits and ensuring
safety.

It should be also mentioned that there are various investigations in this sphere in order to

provide safety on board. It is impossible to study all the types of circuit protective devices in one
article their investigation can be provided by other searchers.
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Hayxosuii kepisnuk — x.m.H., ooy. Ilonueooa B.B.

Beryn. 3 po3BUTKOM TEXHONOriH Bce Oifbine cdep JIOACHKOTO >KUTTS CTHKAETHCS 3
HOBUMH BHKIMKamu Oe3neku [1]. Dnot, sk ofauH 13 HAWBaXKJIMBIIIKUX CIIEMEHTIB HAIlllOHAJIBHOI
00OpOHHM Ta KOMEpIIITHOrO TpaHCHOPTY, TaKOK He € BUHATKOM. CydacHi MOpCBKI CygHa €
Ha/I3BUYAHO TEXHIYHO OCHAIICHUMH, BUKOPUCTOBYIOTh KOMIT'IOTEPHI CHCTEMH I yIpaBIiHHS
HaBITaIl€ro, 3B'13KOM, JIOTICTUKOIO Ta HABITH JIJIsl YIIPABJIiHHS 30po€r0. 3Ba)Katouu Ha 3pOCTAIOTy
KUIbKICTh KiOep3arpos, kibepHeTnyHa Oe3meka Ha (UIOTI CTa€ MHUTAHHSIM TEPLIOPSIHOTO
3HAYEHHS.

OcHoBHa yactuHa. Cepen cydacHuX npobieM Ha ¢uioTi € mpobiema KibepOe3neku, ska
OXOIUIIOE IUIMH psif KiOep3arpo3. Ilo-mepiie, ckiagHi KOMIT'FOTEPU30BAHI CUCTEMM Ha CYIHI
MOXYTh CTaTh OO'€KTOM KIOCPHETHYHHX aTakK. 3JIOM HaBIraliiHUX CHCTEM, caboTax 3 OOKy
BOPOXKMX XaKepiB a00 HaBiTh 3aXOIUICHHS YIPABIIHHSI MOXE MPHU3BECTH 10 KaTacTpo(iuHMX
HaCJIAKIB, 30KpeMa BTpaTH KOHTPOJK HaJa CyAHOM a0o0 IEepeIIKOKaHHS BUKOHAHHIO
CTpaTeriuHux 3aBlaHb. Hampukiazn, araka Ha CHCTEMy HaBiraiii MOKe NPHU3BECTH 10 3MiHH
MapLIpyTy Cy[Ha, HOro 3ITKHEHHS 3 IHIIMMH 00'eKTaMi a00 HaBITh 3aXOIJIEHHS CylIHa BOPOI'OM.

Jpyruii BaXiIMBUI BUKIMK IOJIITa€ B Ypas3jMBOCTI KOMYHIKALIHHUX CHCTEM.
Panio3B's30K, CynmyTHHKOBHH 3B'I30K Ta iHII 3acO0M mepenavi JaHuX MOXYTh OYTH Bpa3IMBUMU
10 mepexoruieHHs abo moaudikanii curnaiy. Lle Moxke 3arpoxyBaTu sIK BINICBKOBMM, Tak 1
IUBUIBHUM CYJIHAM, OCKUJIbKHM BaXJIMBa iH(POpMaIlisi MOXKE IIOTPAITUTH JI0 PYK 3JIOBMHUCHHKIB.

Tperiii acnekT mnonsirae B MOTEHUIMHOMY BHKOPHCTaHHI BOPOXHMX KiOep3arpo3 st
HNOPYLIEHHs JIOTICTUYHMUX TporeciB Ha (uIoTi. 3aTpuMKa IOCTadaHHS BaXKJIMBUX PECYPCIB,
MOPYIICHHS PO3KJIaay 3axoiB JO IMOPTIB Ta iHIN TOMIOHI Jii MOXYTh CTBOPUTH CEPHO3HI
3arpo3u SK 171 BIMCHbKOBHX OIepalliif, Tak 1 1Ji1 €eKOHOMIYHOI CTaO1JIbHOCTI.

Jlo MeToniB BUpILIECHHS OMUCAHUX BUIIE MpoOIeM € miABUINEHHs KioepOe3neku. OaHuM
BXJIMBUM 3aXOIOM € BHKOPHCTaHHA (UIBTpIB MepexeBoro Tpadiky Ais 3axXUCTy Bif
xakepchkux aTtak [2—4]. 1li ¢ineTpu momomararoTh ifeHTH(IKYBaTH Ta OJIOKYBaTH IMig03piry
AKTHBHICTh, OOMEXKYIOUH JOCTYIl 1O BHYTPIIIHIX cHcTeM (UIOTy 3 HeHaAiiHuX jKepen. Bonu
3a0e3meuyroTh 3aXUCT Bif atak Tumy DDoS, ¢immHry Ta iHmMX BUIIB HIKIVIMBOI aKTUBHOCTI,
CTIPHSTIOYH Oe3Meli MepexeBIX KOMYHIKaIii.

OnHMM 13 IPOCTHX, aje e(PEeKTUBHUX 3aC001B 3aXUCTy € (I3UYHHI 3aXUCT KOMIT IOTEPHUX
CHCTEM, HaIpUKJaJ, BUKOPUCTAHHS CIELiaJbHUX MPUCTPOiB — 3axXUCHUX 3anitymok B USB-
noptax (puc. 1). 3arymku USB 3amo0iraroTe HeCaHKIIIOHOBAHOMY I1JIKJIFOUEHHIO IPUCTPOIB A0
KOMITIOTEPIB Ta CEpPBEPiB Ha CyAHI, IO MIHIMI3yE PHU3UK 3apa)KEHHS CHUCTEM IIKiIJTMBUMU
nporpamMamMu 200 BHKpaJCHHS UM HECAHKI[IOHOBAHOTO JOCTYIY, BHJIAJICHHS, HaBMHCHE
CIIOTBOPEHHS JTaHUX. BCTaHOBIIEHHS 3arIylIOK TaKOXK JOMOMara€ KOHTPOJIIOBATH TOCTYI JO
MOpTiB, 3a0e3medyodu Gi3udHui O0ap'ep MPOTH 3JIOBKUBAHD.

Pucynok 1 — 3oBHimmHii Bursaa 3axucanx USB 3armymok
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3 meroro 3axucty (JI0Ty Bia Kibep3arpo3 HEOOXITHO BIPOBAKYBaTH HHU3KY 3aXOIiB
kibepOe3nexku. OAHUM 13 KJIIOYOBMX HIAXOAIB € BHUKOPUCTAHHS CYYaCHUX KpPUIITOrpadiuHUX
METO/IIB /ISl 3aXMCTy KOMyHikamiii ta nmanux [5]. Lle 103Boisie YHUKHYTH MHEPEXOIICHHS
KoHiaeHIIIHHOT iH(hOopMaIlii Ta 3armodirae HeCaHKI[IOHOBAaHUM BTPYYaHHSIM y poOOTy KopalJIiB.

BaxxiuBUM KpOKOM TiABUIIEHHS KIOEpOE3NEeKH € BUKOPUCTAHHS CIICIiali30BaHUX CHCTEM
BHSIBJICHHSI Ta pearyBaHHs Ha KiOepHeTH4HI aTaku. CydacHI TEXHOJIOTII IITYYHOTO 1HTEJIEKTY Ta
MAIIMHHOTO HAaBYaHHS JO3BOJSIOTH €(EKTHBHO BHSIBIATH MiJO3PLTy aKTHBHICTH Yy Mepexkax
¢roTy Ta 3amoliraT 3arpo3am Iie 10 TOro, K BOHH 3aBIaayTh INIKOAW. Taki CHCTEMH MOXYTh
MOHITOpH TH Tpadik, BU3HAYATH aHOMAJIii Ta IBUIKO pearyBaTH Ha MOXJIUBI1 3arpo3Hu.

Benuke 3HaueHHs Mae MIATOTOBKa MepcoHady. BilicbkoBOCTYK0OBII Ta MOpPCHKI
NpPAI[iBHUKY TOBUHHI MPOXOIUTH PEryJsipHI TPEHIHTH 3 KiOepHeTHuHOI1 Oe3meK, 3HATH Mpo
OCHOBHI 3arpo3d Ta BMITH IISITH Yy BUNAAKY KiOepiHUMIeHTIB. JIroncbkuil (axTop yacro €
Halcnadlow JaHkol Yy cgepl KibepOe3nmeku, TOMY MiJBHMILEHHS OOI3HAHOCTI Ta HaBHYOK
CHIBPOOITHHUKIB € KPUTUYHO BaXIJIUBUM.

3Ba)karouu Ha TEXHOJIOTIYHUN PO3BHUTOK, 3HAUEHHS KiOepOe3neku Ha (PIoTi MpomoOBXHUThH
3pocTatTuMe B MalOyTHbOMY. BHKOpHCTaHHS aBTOHOMHHMX BOAHHMX TPAaHCHOPTHHUX 3aco0iB,
O€3NUIOTHUX CHUCTEM Ta LITYYHOI'O IHTEIEKTY CTBOPIOE HOBI MOXJIMBOCTI IS (poTy, mpoTe
BOJHOYAC 301bIIy€e NOTEHLIWHI pU3UKU. be3nuioTHi cynHa, Hampukial, MOXYTb CTaTH
MIIIEHHIO JJIs1 BOPOXKUX XaKepiB, sIKI MOXKYTh B3STH X Ml KOHTPOJb a00 3pyHHYBaTH KJIIOYOBI
CHCTEMHU.

BaxmuBuMm acrektom |y 3abe3nedeHHi KiOepOesmeku Ha (uoTi € po3poOka Ta
BIIPOBA/KCHHS KOMIUIEKCHUX CHCTEM 3aXHCTy, fKi BKJIIOUAIOTh SIK TEXHIYHI 3acobu, Tak 1
npoueaypHi 3axomu. Croau BXOOWTh OHOBICHHS IPOTPAaMHOTIO 3a0e3MeueHHsI, peryJsipHe
TECTYBaHHS CHCTEM Ha BPa3JIMBOCTI, @ TAKOXX CTBOPEHHS PE3EPBHUX KOMiH BaXKJIMBHUX JAaHUX Ta
CUCTeM Juis 3a0e3nedeHHs 0e3nepepBHOCTI pOOOTH.

BucnoBkn. KibepOesneka Ha ¢IIOTI € HEBIJ'€MHOK YacTHHOK CY4YacHOI MOPCBHKOL
Oesmekn. CkiagHi Ta B3a€MOMNOB'SI3aHI cHUCTEMH (DIOTYy CTBOPIOIOTH HOBI BHKJIWKH, SKi
noTpeOyIoTh aIeKBAaTHOI BiAMOBiI. 3aXMCT KOMYyHIKallil, MirOTOBKAa MEPCOHAIY, BUKOPUCTAHHS
CY4aCHHX TEXHOJOrill Ui BUSBICHHS 3arpo3 Ta BIPOBAJKEHHS 3axofiB KiOepOesmeku €
KJIFOYOBUMHU €IEMEHTaMU JIIS 3a0e3nedeHHs HadiitHOT poOoTH (IIOTY B yMOBaX Cy4acHHUX 3arpos.
Po3Butok kiGepOesnekn Ha (GIIOTI COpUSATHME IiIBUIICHHIO 000POHO3MATHOCTI Ta €KOHOMIYHOT
CTaOLIBHOCT] HAIIOI JAep)KaBH, 3aXHMCTy KIIOUOBUX IHOPACTPYKTYpPH Ta 30€peKEHHIO JIOACHKUX
KUTTIB.
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THE SHELL MODEL IN DETERMINING THE INFLUENCE OF THE HUMAN
FACTOR ON SHIPPING SAFETY

Savyolov Dmytro
Kherson State Maritime Academy
Research supervisor — Ph.D Kostiantyn Kyrychenko

Introduction. Ship captains in their professional activities perform two opposing
functions to ensure safety at sea:

1. Positive impact on safety. This is achieved due to conscientious observance of the rules of
system operation, active intervention in the elimination of the consequences of technical
malfunctions, as well as localization and elimination of other negative factors. The
success of this function depends on the accumulated experience of reliable ship
management in various conditions, the active use of artificial intelligence systems and
effective professional training.

2. Negative impact on security. This impact is caused by manifestations of the human factor,
which is the cause of at least 2/3—4/5 of all accidents and disasters in transport. It is
possible to get rid of the negative impact of the human factor on traffic safety only by
completely excluding a person from the control system, which is currently impossible for
obvious reasons.

Therefore, it is more relevant to predict human behavior, which is primarily related to the
propensity to risk, accidents and disciplinary violations. It is especially important to identify
persons with persistent expressiveness of such «tendencies» (so-called "accidents" according to
the well-known theory of K. Marbe) [1].

An example of indiscipline in maritime operations is the accident of the ship «Costa
Concordia». The shipping company that owned the vessel had a tradition of welcoming residents
and visitors to Giglio Island with loud signals from close range. Vessels approached the island
without proper permits and often did not have detailed charts for near shore navigation.

The evening before the tragedy, Captain Francesco Schettino again deviated from his
usual route to Giglio. He disengaged the autopilot and inertial navigation alarms as he brought
the ship closer to the island. At that moment, several bystanders were on the bridge at Schettino's
invitation, distracting him and the other officers. As a result, «Costa Concordia» came
dangerously close to the rocky coast. Indonesian Jakop Rusli was on watch, who did not have
time to react quickly to commands in English, questioned the ship's course and confused the
direction of the turn. A series of mistakes led to the fact that the distance to the shore was
reduced to 350 meters, and the rocks appeared right on the course. Although the bow was turned,
the stern broke on the reefs, creating a 53-meter hole in the hull.

The incident with the container ship «Ever Given» occurred on March 23, 2021 in the
Suez Canal in Egypt. The 400-meter vessel ran aground due to a sandstorm and strong winds
reaching speeds of up to 74 km/h, which knocked it off course. However, there is also a version
that it happened due to human errors. The vessel got stuck on one of the banks of the canal,
completely blocking it and preventing the passage of other vessels.

A person's propensity to risk, accidents and indiscipline in emergency situations is
especially evident in these cases. It is important to assess the degree of risk-taking behavior,
operational thinking and decision-making among ship captains. American researchers found
irrational traits among pilots, such as ignorance, impulsiveness, a sense of invulnerability,
overconfidence, and submissiveness.

Studies show that in any given sample, 2—4% of people have pronounced characteristics
of at least four dangerous behavioral strategies at the same time. These persons can be classified
as «accidents». There is no reason to believe that the statistics of «emergency» captains will
differ significantly.

Diagnosing these risky behavioral strategies should include psychological tests and
specialized situational exercises that reflect real-life problems faced by operators, helping to
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explain the propensity for certain risky strategies. Unfortunately, both domestic and foreign
researchers do not pay enough attention to the development of reliable psychological tests for
diagnosing the entire spectrum of risky strategies from a single point of view [2].

The main part. If we consider the concept of socio-technical systems as an approach to
the analysis of marine accidents and safety, we can talk about systemic errors, not just
organizational or human errors. The well-known SHEL model, originally developed by Edwards
and Hawkins, became the basis for creating a sociotechnical model. The SHEL model describes
a system consisting of interactions between people, technology, procedures, and the work
environment (Figure 1).

Software — settings Hardware —
(rules, procedures, object (machine)
symbols, etc.)
e — - — g
2 N
/ \
\ ]
N 7 =
~ -~ Environment —
N - S,H,L
Tiveware:— interactions.

subject (person)

Figure 1 — The SHELL model of systematic identification of the influence of the human factor
on maritime safety

Many studies have been devoted to the study of the SHEL model, so we will only define
the general characteristics of its interfaces. Namely:

Software (S) — software, rules, technologies, procedures, Ship Management Manual,
computer codes, symbols, etc.

Hardware (H) — object (vessel): equipment, vessel structure, engines, means of radio
communication for vessel control, control bodies and surfaces, displays and systems, etc.

Environment (E) - the environment - the environment in which you will have to act:
human resources - equipment - software, including the natural environment.

Liveware (L) — human resources — the human component, such as the captain, crew, etc.
It also includes knowledge and qualifications. This is the central node of the model, which is the
most critically important and flexible element of the system. Adverse mental states can
contribute to poor decision-making. The types of behavior and motivation of the shipmaster
affect decision-making, and professional training affects the improvement of the decision-
making process. The second component of «human resources» is introduced into the model to
take into account the relationship between human elements: the captain with other captains, the
captain with the crew, with the navigation service, passengers, etc.

In the «L — H (captain — ship)» interaction zone, poorly located or incorrectly marked
ship controls cause confusion, leading to misses.

In the L — S interaction area, delays and errors can occur when searching for vital
information in confusing, unreliable or overloaded (complex) documentation or maps, which can
lead to slips and errors.

In the «L — E (captain) — environment» interaction zone, environmental factors or
disruptions in biological rhythms can affect the ability to concentrate, think rationally and
communicate, which affects the attitude towards other members of the ship's crew or the flight
itself, and all this may contribute to omissions or errors.

Unsatisfactory interaction in the L-L (captain-crew) dyad can reduce operational
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efficiency and cause misunderstandings, ultimately leading to slips, omissions and errors (for
example, inadequate communication is often cited in ship accident reports as one of causal
factors).

Given that it is human nature to make mistakes, it is worth emphasizing that a
shipmaster's mistakes in managing a ship are usually not the result of abnormal behavior, but
rather a natural side effect of professional activity. This means that while errors cannot be
avoided, they can be controlled through the introduction of improved automated systems, radio
controls, appropriate professional training of shipmasters, and the development of better
regulations and technologies.

To reduce the number of errors, it is necessary to understand their origin and impact on
shipping safety. Improvements in this area can significantly improve safety.

The SHEL model has significantly influenced principles and processes related to human
factors and has clear advantages such as widespread acceptance and intuitive use. However, its
shortcomings are often related to the treatment of concepts such as hardware, software and live
software, which can be difficult to interpret. Thus, the improvement of the SHEL model was
carried out to improve the interpretation and create an adapted model suitable for ensuring the
safety of shipping. This led to the development of what is now called the Septigon Model of the
sociotechnical system [3,4].

Captain

Automated /

automatic 1
systems and . l‘\\ X The crew of
vessel's equipment V.‘W the vessel
B X

OLHN

Requirements of the
company's safety
management
systems, duties of
crew members

Weather
condition

Practice Cross-cultural
factors of the crew

Figure 2 — «Septigon» model of ship operation [5]

It is important to emphasize the exchange of information about the human factor, improve
the methods of recruitment, use knowledge in education and training, and also take them into
account when developing preventive measures and investigating accidents.

Conclusions. An improvement of the SHEL model in the form of a septogon model helps
to analyze both emergency and normal situations on board ships. At the same time, special
attention should be paid to the inconsistencies between the blocks of this model, which have a
more detailed explanation in the septogon model. The usefulness of the septogon model is that it
covers most of the human factor elements that are part of the shipping safety system. This model
can be used proactively as a framework, model or analytical tool (eg for formulating procedures,
designing work processes, developing technology and equipment, and training and coaching
crew in risk analysis and maritime safety assessment).
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MPOBJIEMATHKA NIOBAJIBHOI MOPCHhKOI CUCTEMM 3B'SI3KY

Camoiinos C. O.
Xepconcobka 0epoicasHa MopcovKa akademis
Hayxosuii kepisnux — x.m.H., ooy. Cenisepcmosa C.P.

Beryn. ¥V cydacHoMmy CBiTi, ¢ MXKHApOAHA TOPTiBIsA Ta CPEpH MOCIYr MPOTOBKYIOThH
CTPIMKO PO3BHBAETHCS, 3HAYCHHS MOPCHKOI O€3MEKH CTa€ BCE BAKIMBIMMM. MOPCHKI MUISIXH €
OCHOBOIO I TPAHCIOPTYBAaHHS TOBapiB 1 pecypciB MK KOHTHHEHTaMH, 3a0e3nedyrodu
eKOHOMIYHUI T00poOyT NepkaB 1 B3a€MO3B'SI30K MK KpaiHamu. [T1oGanmbHUM 3B'SI30K y cdepi
MOPCBKOi O€3MEeKH BUCTYMA€ HE TUIBKU TAapaHTI€I0 OE3MEeKH CYNHOIIAaBCTBA, a W KIIFOYOBUM
€JIEMEHTOM IPOTHIi MDKHApOAHMM 3arpo3aM, TaKUM fK I1paTCTBO, KOHTpaOaHIa, HE3aKOHHa
TOPTiBJIsA 30PO€I0 Ta HAPKOTUKAMHU.

OcHoBHa yacTHHA. [7100anbHMIA 3B’SI30K BiJirpae BUpILIANBHY poOib y 3a0e3lmedeHHi
MOpCHKOi Oe3meku, 0coOimMBO Oepydi J0 yBarm CydacHi 3arpo3d 1 BHKJIMKH Yy i cdepi.
Po3risiHeMo OCHOBHI MOMEHTH Ba)KJIMBOCTI INTOOAILHOTO 3B’SI3KY Y pO3pPi3i MOPChKOI O€3MeKu:

- MOHITOPMHT Ta OOMiH iHQopmMariero. 3aBasKHd CydacHUM 3aco0aM 3B s3KY

(CynmyTHUKOBUM CHCTEMaM, pajilo3B’s3Ky, IHTEpHETY TOILO) CYIHOIUJIABHI KOMIIaHii,
HOpPTU Ta OeperoBi Cly>)kKOM MOXKYTh OIEPAaTUBHO OOMIHIOBATHUCS 1H(OpMaI€r0 Mpo
MOTEHLIHHI 3arpo3u. e no3Bonsie mBuaLIe pearyBatu Ha 1HIUIACHTH, HAPUKIIA] HA
MipaTChKi HAIAIH.

- PearyBanHs Ha aBapiiiHi cutyarii. Y pasi aBapii Ha Mopi (3aTOIUICHHS Cy/IHa,
MOXKEXKI, MEIUYHUX HAJA3BUYAWHMX CHUTYaIllil) HasABHICTh 3B’SI3Ky 3 Oeperom i
CyCIAHIMM KOpaOJsMHM 3HAYyHO IMIJBUILIY€ IIAHCH HAa YCIIIIHE IPOBEACHHS
paTyBanbHOI omnepanii. [1o6anbHUN 3B’S30K A03BOJISE NMEpedaBaTd CUTHAIU JHUXa Y
peanpbHOMY 4Yaci 1 3aydaTd MDKHAPOIH] CHIIA JJIs1 IOTTOMOT H.

- KoopauHarnis MbKHaApoAHUX omepaliii. barato kpaiH chiBmpamomTs y 00poTh0i 3
MOPCBKMMHM 3arpo3aMy TakKUMH SK TEpOpU3M, HeJlerajibHe pHOANTbCTBO UM
3a0pyaHeHHs okeaHy. [list ycminHoi KoopauHallii i moTpibeH epeKTHBHUN 3B’ SI30K
MK MOPCBKMMH Ta BIHCHKOBO-MOPCHKMMH CHJIAMM PI3HUX JepkaB. [oOanbHHI
3B 30K CIIpHSi€ CUHXPOHI3alii iX Jiil, 3a0e3neuytoun Oe3rneKky MOPChKHUX KOPJIOHIB 1
3aXHCT MOPCBKHX PECYypCiB.

- 3anobiraHHs exosorivHuM Katactpodam. IlinTpuMka rmodansHOro 3B’ 3Ky BaXKIJIMBA
JUIs MOHITOPUHTY TNOTEHLINHUX €KOJOTIYHUX 3arpo3, 30KpemMa po3JIMBY Ha(TH,
BUKHU/IB 3a0pyAHIOBauiB. 3aBJSKH CHCTEMaM 3B 3Ky MOXJIMBO IIBHIKO IMEpeaaBaTH
JIaHi TIPO €KOJIOTIYHI 3arpo3u 1 3amoodiraty iX MacmTadyBaHHIO.

I'moGanbHa MOpPChKa cUcTEMa IMOBIIOMJIEHB TTPO JIMXO Ta 3a0e3neueHHs Oe3neku (I'M3JIb
gy GMDSS) — 1e y3romkeHuil Ha MDKHApPOIHOMY piBHI HaOip mpoueayp Oe3leKd, THUIIB
oOyaiHaHHS Ta HPOTOKOJNIB 3B’SI3KY, SKI BUKOPUCTOBYIOTHCS [JJIsl IIJBMILEHHS O€3MEeKH Ta
HOJISTICHHSI MOPSTYHKY BCiX KOpaOJIiB, YOBHIB 1 JIITAKIB, 110 3a3Haiu aBapii [1].

OCHOBHI IPHHIUIIY TTOOYAOBH IIT00ATEHOT MOPCHKOI CHCTEMH 3B’ SI3KY JUIS pearyBaHHS Ha
HaJ3BUYaiiHI cuTyamii Ta 3a0e3lmeueHHs Oe3nmekn Ha Mopi 0a3yrThCSd HAa KOHIICHIISAX
e(hEeKTUBHOCTI, HAIMHOCTI Ta YHIBEPCAJILHOCTI.

Ochb KIIFOYOB1 IPUHITUIIH:

- mio0anbHE OXOIUICHHS Ta NOCTYMHiCTh. CHCTeMa MOBHHHA 3a0e3MedyBaTH 3B 530K Y

BCIX perioHax CBITOBOIO OK€aHy, BKJIIOYHO 3 HaWBIJAAJNEHIIIUMU palioHaMU.
BaxmBUM acnekToM € Te, 00 CHTHANW JIMXa MOIJIM TepelaBaTHCs 1 MpUiiMaTHCS
HE3aJISKHO BiJ MiCI[€3HAXOKEHHS Cy[aHa, Yacy n1o0u 4u MmorogHux ymoB. JlocTym Ao
cUCTeMH Ma€ OyTH MOXKIJIMBUM JJIsl BCIX MOPCHKHX CYACH 1 Jep)KaBHUX OpraHizallii,
HE3aJISKHO BiJ iXHIX po3MipiB abo pecypcy.

- CywmicHictb. [TmoOanbHa MOpchbka cUCTeMa 3B’S3Ky Ma€ OyTH CYMICHOIO 3 PI3HUMU
TEXHOJIOTISIMH Ta TPOTOKOJIAaMH 3B'3Ky. Lle mo3Bonsie cymHam 4um ciryx0Oam Oe3rneku
pi3HUX KpaiH 1 KOMMaHiil B3aeMOMiATH Ta OOMIHIOBATHCA NaHUMHU 4Yepe3 €IuHy
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CHCTEMY.

- besnepepBHicTh poboTu Ta HanuildHICTh. CucTeMma MOBHMHHA mpaiioBatu 24/7 6e3
nepe0oiB Ta MaTH pPe3epBHI KaHAIU 3B’S3KY, SKI MOXXYTh aBTOMaTHYHO aKTHBYBATHCS
y BUIAJIKy IOTPEOH.

- ABTomaTm3allis Iepenadi CUTHAMIB Juxa. Y BHIIQJAKY aBapii CyqHO aBTOMAaTHYHO
nepefae CUTHAN JHMXa pa3oM 13 KOOpAWMHATAMH CBOTO MICII€3HAXOMKEHHS 10
OeperoBHX CITyK0 1 CYCIIHIX Cy[IeH, CKOPOUYIOUH Yac pearyBaHHS.

- 3axunieHicTh 1 KOHQIAEHIIHHICTh. BaXXITMBUM aclieKToOM € 3aXHCT NepelaHux JaHuX
BiJI HECAHKI[IOHOBAHOTO JIOCTYITY, BKJIFOUAIOUX MPOIECH CTaHAapTaM ImudpyBaHHS Ta
aBTeHTH(DiKalii, 0coO0IMBO B pa3l HaJI3BUYaiHOI cuTyanii abo TEepOPHUCTUYHOI
3arposu.

- IIpocroTa BuKOpHCTaHHS Ta yHI(piKalis IPOTOKOJIB. 3 OISy HA MOXIHBI CTPECOBI
CHTyallii, cucTeMa IMOBMHHA OyTH 3pO3yMUIOI0 Ta JIETKOI Y BHKOPHCTAaHHI JUIA BCiX
KOPHCTYBauiB.

- Indopmarmiiina migTpuMka 1 HaBiramiiiHe 3abe3nedeHHs. CucremMa Mae HajJIaBaTH
KaliTaHaMm CylIeH 1 KOMaHJaM JOCTYNl 10 aKTyaJbHOi HaBiramiiHoi iHdopmarii,
MPOrHO31B MOTOAM 1 JAHUX MPO O€3MeKy MOPCHKOTO HUIAXY.

PosrsiHemo cucremun GMDSS na npukiazi cucrem Inmarsat-C ta Iridium GMDSS.

Cucrema Inmarsat-C Hapa3i BUKOPUCTOBYETHCS Ha OLIBIIOCTI Cy[€H Y BChOMY CBITI,
3a0e3Meuyrour MEeXaHi3M HaJCUJIaHHS Ta OTPUMAHHS CIOBILIEHb MPO JIMXO YU MOBIJOMJIEHb PO
6e3nexy. CynHa MOXXYTh BUKIMKATH JOIMOMOI'Y OJHHM HaTHCKaHHSIM KHOIKH, IPU I[bOMY TOYH €
MOJIOKEHHS, KypC 1 MBHUIKICTh KOpaOJisi aBTOMaTHYHO NEPEAAI0THCS 10 HAHOIMKUY0r0 MOPCHKOTO
PATYBAJIbHOIO LIEHTPY.

Ile nocrymHe pilieHHs, SK€ MPOCT€ B YCTaHOBLI Ta o00ciayroByBaHHI. TepmiHamn
CKJIa/Ia€ThCsl 3 NPUIMalIbHO-TIEpe1aBaIbHOTO OJIOKY, aHTEHH, IMCIIICI0 KEPYBAHHS Ta MPUHTEpa.
Lle mo3BoIIsIE€ CyNHY BCTAHOBIIOBATH CYITyTHUKOBE 3'€JTHAHHS Ta OOMIHIOBATUCS TOB1IOMJICHHSIMU
JaHUX.

Hucnnmeit  kepyBaHHs 3a0esrnedye iHTepdeiic 18 HAACUIAHHS Ta OTPHUMAHHS
MIOB1/IOMJIEHb, JIOCTYIIY /10 HAJIAIITYBaHb CUCTEMHU Ta MOHITOPUHTY CTaHY 3B’SI3KY.

Xoua cucrema Inmarsat-C mpaiiroe Ha cyaHax Bxke 0araro pokiB 1 € HaJIIHHOIO Ta HIMPOKO
PO3IMOBCIOKEHOI0 CUCTEMOIO0, 3 TOUKU 30py Cy4acCHHMX TEXHOJIOTiH, y Hel € Hemomiku. |nmarsat-
C mpalioe 3 HU3bKOIO MPOITYCKHOIO 3/1aTHICTIO Ta MpU3HAueHa JJIsi BAKOPUCTAHHS 11 TEKCTOBHX
MOBIJJOMJIEHB 1 HeBENMKHX (paiiimiB maHuX. Takox L cHcTeMa He MIATPUMYE TOJIOCOBUH 3B SI30K,
TOMY il HE MOYXXHa BUKOPUCTOBYBATH JIJIs1 PO3MOBH B peajIbHOMY 4aci.

3 Touku 30py mokpuTTs, Inmarsat-C 3abe3nedye mnodanbHe MiIKIIOYEHHS, OJHAK BOHA
Ipalioe 3a JIONOMOrOK TEOCTAI[lOHApHUX CYyHmyTHHKIB. L[i CymyTHUKHM 3aluIIalOTHCS
HEPYXOMHUMH BIJITHOCHO MOBEPXHi 3emili. SIK HACIIIO0K, Y MOJSAPHUX PEriOHaX MOXYTh OyTH TIE€BHI
oOMexeHHs abo Bapiallii B TOKa3HUKAaX OKPUTTS.

Hes3Baxatoun Ha Te, mo kommnasis Iridium Oyna najnexko HE HOBUM TIpaBLEM HA PUHKY,
BOHA PO3ropHYJa CBO€ mepiie yrpynoBaHHs B 1997-2002 pokax, pimenns kommanii GMDSS
Oyno cxBaneHo Ta cepTtudikoBaHo ymme B 2018 pomi. ITocmyra, ska goctymHa 3 2020 poky,
PEKIAMYEThCS SK HaJaHHS «CIpaBIi TIJ100adbHOrO TOKPpHUTTS». Ha BigMiHy BiJ CBOrO
KOHKypeHTa, cucteMma Iridium mpaimroe 3 BUKOPHUCTaHHSM CYIyTHHKOBOI MEpeXi Ha HU3BKIH
HAaBKOJIO3EMH1#1 OpOiTi.

3aBasgKM CBOIM OM3bKilM BifcTaHl 10 3eMill Ta BEIMKOI KUIBKOCTI, LI CYMYTHUKU 3/1aTHI
3a0e3MeYnTH PO3MMPEHE TOKPUTTS B MOJSIPHUX PErioHax, HAaBiTh 32 HECHPHATINBHUX IOTOTHHUX
yMoOB. BignaneHi Bonu ApKTUKY Ta AHTapKTUKH € OHUMU 3 HaltHeOe3meuHimux y cBiTi. Iridium
GMDSS namae MOXIHBICTH SIKICHOTO TTIO0QTBHOTO 3B’A3KYy HAa IUX TEPUTOPILX, HaA SIKUX Y
HIIIUX ONEepaTopiB € CYTTEBI MPOOIEMH.

Takox Benukoro nepesaroro Iridium GMDSS wan Inmarsat-C € 3nmaTHicTh TiATpUMYyBaTH
3B’SI30K Yy peajbHOMY Yaci, BKJIFOYAIOYH TOJIOCOBI BHKIMKHU. Lle mae 3Mory ekimaxy 3B’s3aTucs
0e3mocepeHbO 3 MOPCHKOIO BJIQIOK0 B HA/I3BUYAWHUX CUTYallisIX 1 HaJIaTH JOAATKOBI BiTOMOCTI

59



Cyuacni npobnemu Mopcvkoeo mparcnopmy ma 6esnexa mopennascmea, 21 aucmonaoa 2024 p.

npo curyamito. [lg QyHKIisS TOJ0COBOrO J3BIHKA TaKOX JOMA€ CHUCTEMI YHIBEpCalbHOCTI,
OCKUITBKH 1i MOXHa BUKOPHCTOBYBAaTH HE JUIIe IJs nmuTaHb Oe3nmeku. Cucrema Bif KOMITaHii
Iridium Takox € OUIBLI Cy4acHOI 3 TOYKU 30py MPOIYCKHOI 34aTHOCTI Ta IIBUJKOCTI Iepenayl
JTaHUX 3aBJSIKW HU3bKIN 3aTpUMII OOMIHY JaHUX 31 CYyMyTHUKAMHU.

3 ToukH 30py po3Mipy obnmagHaHHA, TepMiHamy Iridium OinbIl KOMIAKTHI, y TOPIBHSHHI 3
Inmarsat-C, Ta MaroTh O1JIBIII CydaCHHI MOHITOP, IKHMH OKpIM TeXHI4HOI iH(opmarlii, Bigo0 pakae
TEKCTH MTOBIJOMJICHB, YUM JI03BOJIE€ BIIMOBHUTHCS BiJl HCOOXIAHOCTI y mpuHTEpi [2].

BucnoBkn. Cucremu GMDSS € ogHuMuM 3 TOJOBHMX CTOBINIB OpraHizaiii Ta
niATpuMyBaHHs Oesnekn Ha Mopi. Lli cucremMu NOCTIHHO OHOBIIOETHCS, BKJIIOYAIOUM HOBI
texHosorii. Ile 3yMoBito€ po3mMpeHHs (QYHKIIOHAIBHOCTI CYMyTHUKOBUX CHUCTEM 3B’S3KY,
aBTOMaTH3allli repenayi CUrHaliB, MOKpPAIEHHsS HAaJIMHOCTI 00JIaJHAHHS Ta IiJIBUIIEHHS HOro
CTiKOCTI 710 3001B, 0 J03BOJIsE 11 epeKkTHBHIIIE 3a0e3meuyBaT 0e3neKy MOPChKUX Orepariii
y BCbOMY CBITI.

Ane He AMBIAYUCH Ha mporpec y cdepi po3BUTKy cucteM GMDSS, icuye me 6arato
HEBUPIIIEHUX MPoOIeM, 0COOIMBO OB’ I3aHUX 3 JIIOACHKUM (aKTOPOM.

Toctpo croiTh mpobsiemMa 3 BEIMKOK KUIBKICTIO XMOHMX aBapiiHMX CHUTHAJIB, sKi
YIIOBUIGHIOIOTh pEAaryBaHHsS Ha peajibHI 3arpo3d Ta BHKIMKAIOTH IEPEBAHTAKEHHS CIIyXO
HOPATYHKY. AHaji3 y Py4HOMY pPEXHUMI KO)KHOI'O CHTHajly MOTpedye 3HAuYHHUX PecypciB, L0
3HWKY€E €(QEKTUBHICTb CHUCTEMH Y KPUTHUHUX cuTyamisx. L{ro mpobiemy Mo)kHa BUPIIUTH
3aJy4eHHSIM IITYYHOTO I1HTENEKTYy JUIsi aBTOMAaTH3allii BiOKPEMJICHHS CIPaBXKHIX aBapiliHUX
curfamib Bijg xuOHMX. Anroputvu Il 3MOKyTh HIBHIINE 1 TOYHIIIE aHaNI3yBaTH CUTHAJIH,
HAJAI041 MOXXJIUBICTh IIBUAKOTO pearyBaHHs Ha peaibHi HeOe3MeKu.

[Ile onHiero mpobieMO0 €  BiACYTHICTh 3ac0o0iB JUIs 3aBYACHOIO ITPOTHO3YBaHHS
MOXXJIMBUX TEXHIYHUX HECIIPABHOCTEW Ha CY[HAX, IO MIPU3BOTUTH 10 HE3aIIAHOBAHUX 3YIIMHOK
1 aBapiil. locnimkenns crBopenns LI-moneni, 3naTHOl aHai3yBaTH MOKAa3HUKYU CyJIHA B PEKUMI
peasbHOro yacy, nepenani apromatinaHo yepe3 GMDSS, a Takok BUKOPHCTOBYBAaTH HAKOMTHUYEHY
CTaTHCTUKY, JOINOMOXE CTBOPHTU CHCTEMY CIIPOMOXHY BUSBIATH IMOTEHLINHHI MpobieMu Ha
pPaHHIX CTaJisfX Ta YHUKATH aBapiiHuUX cuTyarii. lle He TUTbKM TiABUINUTH Oe3meky, aje i
JI03BOJIMTH 3MEHIIUTH (PiHAHCOB1 BUTPATH, MOB'sI3aH1 3 Hemepea0au eHUMH ITOJIOMKaMH.

CIIMCOK BUKOPUCTAHUX JIKEPEJI

1. About GMDSS: Global maritime distress and safety system GMDSS  URL:
https://www.danphone.com/about/gmdss/ (date of access: 26.10.2024)

2. Safety at Sea: Inmarsat C Vs Iridium GMDSS URL.: https://www.oceanweb.com/safety-
at-sea-inmarsat-c-vs-iridium-gmdss/ (date of access: 26.10.2024)
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LINKEDIN SAK IHCTPYMEHT MOPCBKOI'O PEKPYTHUHI'Y
B KOHTEKCTI BE3IIEKA MOPEIIVTABCTBA

Canoosicnikos /1. /1.
XepcoHcoka Oeparcasna Mopcvka akademis
Hayrosuii kepienux — x.e.H., nou. Cmosoa T. A.

Beryn. Excneptu cBimyath, mo 80% MopchkHX aBapiii Ta KaTtacTpod Yy CBITi
BiI0yBa€ThCsl Uepe3 HempaBUIbHI a00 HECBO€YacHIl Aii: cyaHOBOIiB — 25% MOpchKkUX aBapii,
noumaniB — 5%, mexanikiB — 2%, psmoBoro ckiaamxy — 17%, O6eperosoro mepconany — 17%,
IHIIMX npamiBHUKIB — 14% [1, c. 104].

3amis Oe3nmeKd MOpPENJaBCTBA, 3HIKEHHS 3aJIeKHOCTI aBapifHOCTI Bl JIFOJCHKOTO
(akTopa MOPCBKMH TpaHCIOPT PO3BUBATUMETHCS Yy HAINpPSAMKY O€3MUIOTHOIO YIPABIIIHHS
cynHamu. Excrmyarariss aBTOHOMHHX Cy/AEH JO3BOJIMTH 3MEHIIUTH KUIbKICTH ITOMHIIOK
MOPCHKHUX (PaxiBIiB, MIIBUIIUTH Oe3meKky Ta e(eKTUBHICTh (YHKI[IOHYBAaHHS MOPCHKOTO
TpaHCHOPTy y MaiOyTHboMy. Taki cy/lHa KepyBaTUMYTbCs JUCTAHLINHO a00 MpalroBaTUMYTh
CaMOCTIIHO 3aJISKHO BiJl piBHS IXHbOI aBBTOHOMHOCTI.

BukopucTaHHsS aBTOHOMHHX CHCTEM Y CYIHOIUIABCTBI JO3BOJHUTH 3HU3UTH CTPaXOBi
BHECKM, @ OTPHMaHl JaHI MOXYTb 3a0€3Me4UTH IIHHOK 1H(OpMali€lo y pa3l MOPCBKUX
IHIUAEHTIB. Tak, aBTOHOMHI Cy/lHAa MOKYTh 3HU3UTH 3arajibHl BUTPATH Ha MOPCHKI IIEPEBE3ECHHS
Ha 22% 3a paxyHOK 3MEHIIEHHS BUAATKIB Ha €KiMaXX Ta CKOPOUYEHHs KUIBKOCTI HELIACHUX
BHUMAJKIB. [HTeNeKkTyanbHI IIaTGOPMH, SKi JO3BOJATH CKOPOTHTH CKiMa)x Ta 3a0e3MeYnuTH
JUCTAHIIHHY MATPUMKY (DYHKIIIOHYBaHHS MOPCBKUX CYJI€H, BIpOTiIHO 3'SBJIATHCS HAHOMMKIUM
4acoM, a CyJAHa, sIKi 3A1MCHIOBaTUMYTh Iepexoanu 0e3 ydacTi MOpSKIB, MOXKYTb BUWTH B MOpeE
ke y 2035 p. [iiicho Bukopucrtanus mrydnoro intenexty (IIII), BpaxoByrouu 3pocrarody
MIBUJKICTH WOTO BIIPOBA/DKCHHS y JKUTTSA JIIOJAWHU OCTaHHIM YacoM, Mae€ MOTEHIall s
3MCHIIICHHS KIUJIBKOCTI aBapii y MOPCBKOMY CEKTOpPiI NUISXOM IiJABUIICHHS OE3MEeKu Ta
e eKTUBHOCTI HaBirailii, OJJHaK CTBOPIOE TIEBHI POOIEMHU:

— cucrtemu 3 migTpuMkor LI MaroTh BUCOKY BapTiCTh, OCKUIBKM BUMAaraloTh 3HaYHUX
IHBECTHIIIH K B armapaTHe, Tak 1 B IporpaMHe 3a0e3MeUeHHS;

— PHU3UK HecmpaBHOCTI abo 3mamy cucteMm 3 miarpumkoro LI moke mpusBectH 10
Cepio3HUX BUKJIMKIB 110710 Oe3neku. ToMmy moTpiOHO 16atu mpo 3axucT iHdopMarlii Bix Bipycis,
MiApOOKH JNaHWX, XaKePChbKUX aTaK, BHACTIOK SKUX MOXYTh HE TiIBKH BHJATHTH/TIOMYITHTH
JlaHi, aje ¥ BIUTMHYTH Ha poOOTY MOPSKiB, BAKOPHCTOBYBATH iH(OpPMAIlil0 MPOTH JIIOAUHU a0
CTPYKTYpH, 3YIMHUTH pEeHC Ta 1H., K 1LI€ 1HKOJHM CIIOCTEpIraeTbcsi OCTAHHIM YacoM Yy CBITI.
Takum umHOM TOTpeba y kiOepOesmeni 3 nmpoHukHeHHsM I y Bci cdepu KUTTA THOIUHU
3pocTaTUMe.

He 3Ba)karouu Ha cripoOM BUpILIEHHS MPoOJIeM 1100 BIPOBAIKEHHS aBTOHOMHUX CY/JIEH,
HasBHUH (uUIOT moTpeOyBaTMMe 3HAUYHMX IHBECTULIN A anrpedauHry. OTKe CyIHOBJIACHUKU
BUKOPHUCTOBYBATUMYTh TpPAIULINHI MOpPCHKI Cy[Ha 1€ MEBHMM yac 1 MaTUMYThb HOTpedy y
BHCOKOKBaTI(pIKOBAaHUX MOpPSIKaX A0 TUX Hip, NOKM BUTPATH HA YTPUMAHHS EKINaxy 3HAYHO
MEHIIIi 33 BapTiCTh MepeobJiaTHaHHs TPAHCIOPTHUX 3aCO0iB.

CeiT mBuako 3miHweThesa. Hacmiaku manpemii COVID-19 Ta BilichkoBi nii B YkpaiHi
sMmiHWwM cdepy Mopcbkoro Haiimy. Hapasi B YkpaiHi Maike He 3alMIINIOCH JOBOEHHHX
«TpajuLii» BiABIAYBaHHS MOpPSKaMU KpPIOIHTIB Ta OYHOI KOMYHIKalli MK KPIOMEHEKEPOM 1
NOTEHUINHUM KaHaugaToM. Hacninku nux mojaid copusiuid pO3BUTKY OHJIAMH KOMYyHIKalliil Ta
MOTUBYBaJIM MOPSKIB CTBOPIOBaTH Hpodiial Ha Pi3HMUX MiaaTdopmax A MOIIYKYy podotu. Ale
KPIOIHTOBI MEHEIDKEPH, CYJHOBUH KOMaHIHWH CKJaJ CBIAYaTh, IO CIIOCTEPIraeThCs BEJIMKa
KUTBKICTh (habIIyBaHb JOKYMEHTIB MOpsKiB. Tak, BiioMi MOpPCHKi OJ0repH po3MOBigal0Th, HIO
0 KPIOIHTOBOi areHIii HaJifImo pe3oMe MOpsika, Je BiH 3a3HauuB, MO0 00iiiMaB mocamy
TpeThoro odinepa. Uepe3 Kilbka THXKHIB BiH 3HOBY HaJliClIaB pe3lOMe, JI€ HAMKMCAaHO, M0 BiH
YOTHPH KOHTPAKTH BIANpAaIlOBaB KamiTaHOM. Taki BUMAJAKH TNPH3BEIUM O TOTrO, IO HAaBiTh
JOCBITYEHUX MOPCHKUX (haxiBI[iB KPIOIHTOB1 OMEpaTOpPH 3MYIIEHI peTeNbHO MEpeBipsaTH 3aJyis

61



Cyuacni npobnemu Mopcvkoeo mparcnopmy ma 6esnexa mopennascmea, 21 aucmonaoa 2024 p.

0e3meKky MOpeIJaBCTBa, BUMararo4u J0Ka3iB, sKi MiATBEP/DKYIOTh iXHIH JTOCBiA JNECITUPIYHOT
JTABHUHH.

MeTta mpoBeIeHOTr0 TOCIIKEHHS — 3’ sICYBaTH O0COOJIMBOCTI (POPMYyBaHHS NMEPCOHAIBHOTO
OpeHny, OLIHUTH BIUIMB IITYYHOTO IHTEIEKTY Ha PO3BUTOK IPOILECIB MOLIYKY Ta BiIOOpY
MOTCHIIIMHUX KaHIWJIATIB Ta MaWOyTHI 3MiHH y poOOTI KPIOIHFOBHUX areHIii, BU3HAYUTH
dakTopH, IO BIUIMBAIOTh HAa NPHBAOIMBICTH IMEPCOHAIBHOrO MNPO(UII0 MOpsKa y MeEpexi
LinkedIn.

OcHoBHa yacTuHA. BiTbIIICTH MOPSKIB, K MPAaBUJIO, HE MPALIOIOTh B OAHIN KOMMIaHil
TPUBAIMK Yac dYepe3 pi3HI NPUYMHU: JIIOJAMHA IparHe MIBHJIKOTO Kap €pHOTO pOCTYy, HE
BJIAILTOBYIOTh PIBEHb 3apO0ITHOI IMJIATH, YMOBH pPOOOTH, TEXHIYHHUH CTaH MOPCHKUX CYJIEH,
CTWJIb KEpIBHULTBA aJAMIHICTpalli KoMmaHIli (3aTAryBaHHsS YXBaJ€HHs pIlIEHb, YHMCEIbHI
TyONfOBaHHS BIATOBIZEH Yy JMCTYBaHHI 13 CYAHOBIACHUKOM TOMIO) Ta iH. Iy Toro, mob 3HaiiTn
CYAHOIIJIaBHY KOMIIAHIIO, sIKa 3aJ0BOJIBHUTH BCl NOTPEOM MOpPCHKOro (QaxiBls, MOTPIOHO
po3suBaTH cBoi soft Ta hard skills i cTBoproBaTu nepconansHuit OpeH.

[TpamtoroTh oHJaiH pecypcu: «Maritime Zone», «Bichauk Kproiary», «Crewlinker»
TOILIO, SIK1 JOIIOMararoThb MOpsIKaM Ji3HATHCh PO OakaHi BaKaHCIi Ta CIPUSIOTH BIAIITYBAaHHIO
Ha poOoty. [licas koxxHOI crniBOeciIM KPIOTHT MEHEIXKEpH MPOCATh MOpsAKA HaAICIaTH Ha MOLITY
ix Aplication form, 1 came Ha IbOMY eTani BHHMKAaIOTh Jesikl mpobsemu. IIpore HeoOXigHO
3a3HAYUTH, 1110 MOPAKH, SIK1 BCE TPOQECiitHE )KUTTS MPALIOBAIIM B OHIN CyTHOIUIABHIN KOMIaHIi
HE MarwTh JTOCBIy IIOJ0 CTBOpEeHHs rapHoi Aplication form, a TakoX 4acTo HE 3HAIOThH SK
MPaBUJIBLHO BeCTH 013HECOBI KOMYHIKAIII1, 110 € BEJIMKO MPOOIEMOIO.

Tepmin «nepcoHalbHUI OpeHa» BUHUK Y 1997 p. 3aBasku Tomy Ilitepcy — Gi3Hec-Typy
MeHeKMEeHTyY. BiH mucaB, 0 He3alleXHO Bix cdepu, B SKIM Mpalioenl, KoKeH 13 Hac €
KEPIBHUKOM BJIaCHOro OpeHny. I mpocyBaTu HOro moTpiOHO sSK HOBUI MPOLYKT 4 mocayry [2].

[TepconanpHuit OpeHna — 11e 006pa3 COPUMHSTTS JIIOJUHU K IpodecioHana, ekcrnepra abo
Jijiepa y TeBHIH ramysi, CyKyInHICTb OCOOMCTHX Ta MPOopeCiHHUX AKOCTEH, sIKi poOJIATh (axXiBIis
BIII3HABAHOIO Ta YHIKAaIbHOI cepel IHIMMX NpereHAeHTiB. [lepcoHanpbHuil OpeHI MOXKHA
po3BuBatu 4epe3 mwiarpopmy LinkedIn, sika mormomarae QUTMTACH CBOIMH 3HAHHSMHM, JTOCBIJIOM,
pedrexcisiMi, KOMEHTYBATH Ta B3A€EMOAISATH 3 IHIIUMHU IpodecioHaraMi MOPCHKOI ray3i.

LinkedIn — me cormianpHa Mepexa, sika po3poOJieHa Ui TMOIMIYKY Ta BCTAHOBJICHHS
0i3HECOBMX KOHTAKTIiB. Ii BHKOPHMCTOBYIOThH JJIi CTBOPEHHS Ta IIPOCYBAHHIO MEPCOHAILHOIO
OpeHIy, TOImYKy poOOTH, AN KOMYHIKalliil CrHemiaixicTiB pi3HUX Tally3ed Ta PpO3BUTKY
1po(eClOHAILHOr 0 KOHTEHTY TOILO.

Cranom ©Ha umucronan 2023 p. y Linkedln mnamuyBanoce Omms3pko 1 wmipa.
3apeecTpoBaHuX KopucryBauiB [3]. Bapro Bim3HaumTH, mo craHom Ha nouatok 2023 p. B
VYkpaini 3apeectpoBaHo 0sm3bko 4,3 MiH. kopucrtyBadiB [4]. Jlo Toro, sik mepexka LinkedIn
MEepeTBOPUIIACH HA MOTYKHUHM IHCTPYMEHT JJIsl IOLIYKY poOOoTH, ii MmeprioyeproBoo Mmiciero 0yna
noOynoBa nmpogeciiiHoro KoM’roHITI Ta PO3BUTOK Kap epu. Ilepur Bepcii couiaabHOI Mepexi
HaBITh HE mependavanu po3mimieHHs BakaHciii. Hapasi LinkedIn 3anmmaerscs mpodeciitHoro
CIUIBHOTOIO, JI€ Y KOKHOI'O 3apeeCTPOBAHOI0 KOPUCTYBaya € IIaHC MOOyAYyBaTH MEPCOHAIBLHUN
openn [5].

BaxxnuBo mam’siTaTH, IO PO3BUTOK MEPCOHAIBHOTO OpeHIy — Iie MOCTIMHWUU mpolec,
KW BUMarae 4yacy, 3yCuiib 1 camoopranizamii. Crpusitu popMyBaHHIO MEPCOHATBHOTO OpeHIy
JIOTIOMOKE 3[aTHICTh JIOAMHUA JIO CTBOPEHHS YHIKAJbHOTO KOHTEHTY, KOPUCHHX Ta
3aXOILJIIOIOYMX JIONKCIB, aKTUBHA Y4acTh B 0OrOBOPEHHI OCTaHHIX MOJ1H, HOBUH, IPOOJIEM Ta iH.

Ocobuctuit npodins B LinkedIn — ne mpodeciiina cropinka, sika BioOpaxkye TpyAOBY
TiSUTbHICTh KOPHCTYBaua Ta JO3BOJISIE KEpPyBaTH CBOIM MepcoHajdbHMM OpenHaoMm. OpnHa i3
rojoBHuX nepeBar LinkedIn — MoxmuBicTs OTpuMaHHs OakaHoi poOOTH 0e3 MocepeqHUKIB Ta
MoxMBHX xabapiB. Tomy nist Toro, mod pekpyTepu MOTIH BHOpaTH Cepel TUCAY KaHIUIATiB
came Bam npodiab, NOTPIOHO HAJNGKHUM YHWHOM OpraHizyBaTH BiJoOpakyBaHy B HbOMY
iHpopMmario, mo0 MakcMMajJbHO €(PEKTUBHO BUKOPUCTOBYBATH BIACHHN OOJIIKOBUU 3amuc.
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V3aranpHeHi MoximBocTi Tatdpopmu LinkedIn st cTrBopeHHs mepcoHaiabHOrO OpeHIy
npeacTaBieHl Ha puc.l.

Ha nepmmii mornsin npoueaypa 3armoBHEHHsT TPOQiITI0 MOXKE 31aTUCS IIPOCTOK CIIPABOIO.
Excnepru cBiguath, 110 pEKPyTEpH BUTpaAdarOTh 6-8 CEKyHJ Ha Meperiisj pe3toMe Mepil HiK
BUPIIIUTH MIAXOAUTH MPETEHICHT A BakaHcii abo Hi [6]. OTxe po3nucyBatu iHGopmaIio mpo
cebe y moApoOuIsiX He BapTo. Y KPIOIHIOBOIO MEHEKEepa HeMae dacy Ha Te, 00 peTebHO
OIPallbOBYBATH BEJIMKUI 00 €M TEKCTY, 1 MPOCTIIlIe NEPEHTH A0 MEPErisily HACTYITHOTO PE3lOMe.
ToMy yci BiIOMOCTI NpO KaHIWJaTa MalOTh OyTH CTHUCIHI, BHBaXEHI Ta MaKCHUMaJbHO
1H(hOpMaTHBHI.

MOoKIHBICTE
OOMIHIOBATHCH 3HAHHIMH
a eKCIIEPTHHMH JyMKaMH

IIpencraBiieHHS BIaCHOTO VuyacTs y npodeciitHmx
mpogeciiiHOTO TOCBIAY Ta rpynax Juist OOMIHY
KOMITETEHIIII JIOCBIIOM Ta 1H(pOpMAITIEI0
LinkedIn

3B'130K 3 MpodecioHaTaMH ITomyk HOBHX Kap'e€pHHX
ramysi MOIMBOCTEH

OTpHMaHHS BIATYKIB Ta
PEKOMEH/IAI B KOJIET,
HACTABHHUKIB Ta 1.

Pucynok 1 - MoxnusocTi niatgopmu LinkedIn ais cTBopeHHs mepcoHanbHOro OpeHy

Kproiarosi arennuii BukopuctoBytots LI s aBromatu3zanii 6aratboX MporeciB MmiJ yac
NOUIYKYy HeoOXimgHumx Mopcbkux daxiBmiB. LI moxe anamizyBatu Aplication form mopskis,
3MiMCHIOBATH  BifOip TMOTEHHIWHWMX KaHAMIATiB, CHCTEMAaTHU3yBaTH apxiB JaHUX Ta
BiI(IBTpyBaTH pe3lOME KaHAWAATIB BIAMOBIIHO 10 3aJaHUX IMapaMETpiB MOIIyKy. Mepexa
LinkedIn aktuBHO BuKopucTtoBye aynroputvu LI g momyky HaiOUTbII peeBaHTHUX
KaHAMJATIB ISl KPIOTHTIB Ta BaKaHCIH IS TpaliBHUKIB MOPCHKOi 1HAYCTpii, IO 3HAYHO
CIIPOIIYE MOIIYK Ta €KOHOMHTD Yac ISl BCiX KOPUCTYBAYiB IIaTGOPMH.

B ymoBax mudposoi ekonomiku LI moxe mepedpatu Ha cebe poOOTy peKpyTepiB, i B
takux ymoBax LinkedIn moke craTH MOTYXHHM IHCTPYMEHTOM JJIsi MOPSIKIB IOJO MOIIYKY
OaxaHoi pob6otu. Llsg mmaTdopma MOCTIHHO PO3BUBAETHCS Ta MOKPAILYE MOXKJIUBOCTI, 301IbIIYyE
CHeKTp (QYHKIIOHATY Ta MOCIYTr, TOMY II€ POOUTH 1i BaXXJIMBUM 1HCTPYMEHTOM ISl 1100 y10BH
YCIIIIHOT Kap’€pH y MOPCHKIi ramty3i.

Jns toro, mo6 pekpyrepu Brogobaiu came Ba npogijb, HE0OX1IHO 3BEpTaTH yBary Ha
TaKi Ba)KJIMB1 MOMEHTH

1. KopekTHo 3anoBHeHa iH(popMalis B npodiii. 3aroJoBoK 0COOUCTOT CTOPIHKU BIAIrpae
BaXJIUBY pousib. I1ig yac Horo 3amoBHEHHS HEOOXITHO CTUCIIO OMHMCATH CBOI KOMIIETEHTHOCTI,
OakaHy mocany, IOCBil poOOTM Ha NEBHMX THUIIAX CYJIEH, 3a3HAYUTH HAsBHICTh Ba)KJIMBUX
JIOKYMEHTIB (aMEepHKaHChKa Bi3a, HASBHICTH J03BOJIIB Ha pOOOTY y NMEBHHUX KpaiHax Ta iH.) 4H
piakicHUX cepTUdIKATIB — 1€ MOXE JOMOMOITH PEeKpyTepy 3HaWTH caMe Ballly CTOPIHKY IO
KIIOYOBHUX ClIOBax Ta (pa3ax, sfKi BOHM BUKOPUCTOBYIOTh IS TOMIIYKY HOTEHIIHUX
KaHIWIaTIB.

BaxxmnBo ompasy 3amoBHHUTH 1 onuc npodisro, A€ JaKOHIYHO Ta iH(GOPMATHBHO OIMHMCATH
BJAaCHI KOHKYpPEHTHI TIepeBaru, JIOCSATHEHHS, 3a3HAYUTH CBOIO EKCHEepTHICTh Yy ramysi,
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KOMIIETEHIIii; 3a3HaYUTH KOHTAKTHI JaHi IJs 3B’ A3KYy: TenedoHH, MOIMITY; MOXKHA JTOAATH YOMY
came Bac MOTPIOHO OOpaTH cepen 1HIIMX KaHAWAATIB, YUM BU Kpallle 3a 1HIIUX, SKI I[IHHOCTI
MOJKETE 3aIPONOHYBATH CY/THOBJIACHUKY 200 KOMITaHii.

2. lnsa Toro, mo0 OyTu momiueHWM, HEOOXinqHO oOpatu BAamy cBiTauHy. [Ipodins 6e3
CBITJIMHU OJIpa3y BIAIITOBXYE IMOTEHIIMHUX mpanenabiiB. Kpamie sKmo cBiTiMHa Oyne
3aBaHTaKeHa y mpodini B AiioBoMy cTuiii. CBiTiiMHA 3 pubaiky abo MiKHIKY HE JOAA€ MPECTIKY
Ta Moke OyTH po3LiHEeHa SK HeroBara JIo iHIUX KOpucTyBadiB. CBITJIMHA BEIMKOrO MacTady B
rapHOMY OJI5131 Ta 3 MOCMIIIKOI — HaWKpalliid BapiaHT 1 MOXKEe CTaTH CTUMYJIOM ISl TOTO, 11100
peKpyTep 3ai1lI0B caMe Ha Hally CTOPIHKY.

3. Mosa npodimto. ko mrykada poOOTH I[IKaBUTh BCTAHOBJICHHS KOHTAKTIB Ta TMOIIYK
BAKaHCI 3a KOPIIOHOM — TO BapTO O/pa3y HaJalITyBaTH NMpodisb, 3aMOBHIOBATH iH(POPMAILIIIO,
pobutu myOikamii Ta JMCTYBAaTHCh AHTIIIMCHKOIO MOBOI. BaXmMBHM NyHKTOM y mpodim €
BOJIOJIHHSI 1HO3EMHUMH MOBaMH, TOMY Kpallle 3a3HayuTH BCl MOBHU, SKUMU BHU BOJOIETE Ha
JIOCTaTHHOMY DiBHI.

4. HeoOXigHO 3aITOBHUTH BC1 po3ainmu mpodiaro. PeTenpbHO 3aOBHUTH PO3JLI 3 iCTOPIEIO
MOTEePEIHIX MiCIlb pOOOTH, TTOCaTIOBUMH 000B'si3kaMH, soft Ta hard skills, siki Oynu orpumaHni i
gac poOOTH Ta HaBYaHHs. TakoXX BapTO 3BEPTATHCh O CBOIX KOJMIIHIX Ta HAasBHHUX KOJET 13
MPOXaHHSAM NIATBEPIUTH Ballll HABUYKH, IO MIABUIIMTH BIPOTAHICTH OTpPUMAaHHS Oa)kaHOT
BakaHcii Bix mpaneaasist. Oco0aMBO akTyanbHOMO 1 (YHKIlIS Oyae i1 MOJIOMX CHEIIaIICTIB 3
MaJIUM JOCB1IOM, OCKLIBKH SIKIIO KaJeT rapHO ce0e MmoKa3aB BIPOAOBIK IJI1aBABbHOI MPAKTUKU —
TO 0(illepChbKUIl CKJIal, HACTABHUKU a00 KOJIErd MOXKYTh MIATBEPIUTH HOr0 3HAHHS Ta yMiHHS. |
e Oyze BEIMKOI MepeBarol, OCKUILKM MOPChKI peKpyTepy 3BEpTaloTh yBary Ha Taki BIATYKH
HijJ 4yac meperyisiay npodiito, 1 Ha OCHOBI KIJIBKOX BIAT'YKIB MOXYTh CKJIACTH BJacHE OaueHHs
PO Bac K MPETEHJAEHTa Ha BAaKaHCIIO.

BaxxnuBo gonaTi Micls CTaKyBaHHS Ta BOJIOHTEPCHKY JISJIBHICTH y pa3i iX HAsIBHOCTI.
Onuirnite BCi MicIid HaBYaHHSA (MicIle Ta POKH, CIIeIiaji3allito, 3400yTHil CTyIHb Ta HABUYKH),
JoJaiiTe OTpUMaHi JIeH3il Ta cepTUdikaTu.

[Tnardpopma LinkedIn Hamae MOXIUBICTH MOCTIHHO PO3BUBATUCH Ta MPOKAUYBATH CBOi
3HAHHS Ta HABUYKHU. 3 11 JOMOMOT'O0 MOXXKHA TPOXOJMTH HABYAIBHI KYpPCH, SIKi CIPUATUMYTh
npodeCiiHOMY PO3BUTKY TpAaIliBHUKA. 3aBJSKH IPOXOPKCHHIO TAKOTO HaBYaHHS MOXKHA
MiIBUIIUTH TPUBAOIMBICTH TPOQIITIO OPIBHIHO 3 IHIMMMH KaHIUIaTAMHU.

3a3HaveHl pekoMeHpalli 3po0isaTh ocoOMCTUH MPOodUIL MOpsKa NPUBAOIMBIIINM, ajle
JUTsL TOTO, 11100 OYTH B TOII KaHIUAATIB, MOTPIOHO MOCTIIHO MPAIIOBATH Ta PO3BUBATA OCOOUCTY
cTopiHky. [licis Toro, ik BM 3alIOBHUIIM YCIO 1H(OpMaLito B podii 1 BIEBHEH] B il KOPEKTHOCTI
Ta TPaBWIBHOCTI, HEOOXiHO CTBOPIOBAaTH Ta pPO3IIMPIOBATH BIIACHY MEpPEXKY KOHTAKTIB,
dbopMyBaTH MOpChKe KOM tOHITI. J[0 CBOET Mepexi MoTpiOHO J0/1aBaTH SKOMOTra OUIbIe KPOIHT
MEHEKEPIB, KOJIET, JI0AeH MOB'A3aHUX 3 Mpodeciero, TIIMTUCh BIACHUMH JOMHCAMH (SIKIIO €
XHucT) abo peduekcisiMM Ha JOCBII BIAOMHUX Yy Taily3l (axiBLiB, 0OroBOpIOBaTH AYMKH Ta
npo0iaemMH, MOTHYHI O MOPCHKOI TeMaTukd. YuM Oible KOHTAaKTIB — TUM MOMITHIIIAM
cTaBaTHMe NPpOo(LIb JJIs IHIIUX KOPUCTYBAYiB.

Sxmo tun GuoTy A KaHAKMAATa BXKe OOpaHUi Ta € TIeBHHMM JOCBia poOOTH — MOTPIOHO
MOYMHATH MiAOMPATH MOXKJIMBI KOMITaHii Ta KproiHrH. [1i yac mouryky CyJaHOIUTaBHOI KOMMaHii
OLTBIIICTh KAaHAWIATIB B IIEPIIY YEPr'y 3BEPTAIOTh yBary Ha BiIoMi, «pO3KpYYEHI» KOMIaHii.

bpenn xomnanii — ne BakJuBHi i 6i3Hecy ¢aktop. He mapma Benuki 1 JocBinueH1
oprasizamii MawmTh BIAJIIM Ta BIINOBIAHMM IITAaT CHIBPOOITHUKIB, $AKI 3aiMarOThCs
npocyBaHHsIM Openay. ['onoBHa MeTa poOOTH Takux BIJAUIIB — CTBOPUTH OpeHa, TOOTO
MO3UIIIOHYBAaTH KOMITaHilO, 3pOOMTH 1i BII3HABAHOI Cepell KOHKYPEHTIB. bpeHn wMoxe
Oa3yBaTuCs Ha: aBTOPUTETHOCTi, JOCBIIYEHOCTI B Taiy3i, BHUCOKOMY MpodecioHamizmi
CHIBpOOITHHKIB, BHCOKIM OIJIATI Tpali, TapHUX yMOBaX poOOTH, 3a0e3redeHHl MEeHCIHHUX
BUILJIAT MICJISl BiAMpPAlfOBaHHI B KOMITaH11 MEBHOT KUIBKOCTI POKIB Ta iH. ToMy, SIK IpaBUJIO, TakKl
KOMIIaHii HEe MarTh OpaKy CHIBpOOITHHUKIB, OCKUIBKM ICHY€ BEJIMKa KOHKYPEHIIsI Cepen
MIPETCH/ICHTIB.
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s He JyKe TOCBITYEHUX MOPSKIB BapTO 3BEPHYTH yBary Ha MaJlOBiOMi KOMIIaHii.
Bonu MmoxyTh OyTH HacnpaBzl Habarato Kpaiie i 3a yMoBaMu poOOTH, 1 3a OIJIATOO Ipalli, ajie
yepe3 Te, 0 Y HHUX BIICYTHS TapreToBaHa peKjiaMa y COMiaJbHHX MEpeKax — y HHX HHU3bKa
BIi3HaBaHICTh. Ha 11e MOXyTh OyTH pi3HI NPUUYUHH, IK-OT: KOMIIaHI1 MOKE€ MaTH JIMIIE KiJIbKa
CyleH, ToOMy ili He mOTpiOHAa BEJIMKAa YHCEIbHICTh CHEIIaJiCTIB, KOMIAHII MOXe OyTH
«CIMEHHOro» THIY 1 CHIBpOOITHUKM B HIM PIKO 3BUILHSAIOTHCSA a00 HAMAKOThCS 32 MPOTEKIIIENO,
KOMITaHisl He BBaXKa€ JOLUIBHUM IPUBEPTATH 710 cede 3aiiBy yBary TOILO.

Komm kaHmupar BU3HAYMBCA 3 MOXJIMBUMH KOMHAHIsIMA [JS TOTO, MO0 3HAWTH
pPEeKpyTepiB LMX KOMMaHii, kpaie BIAKpUTH po3nain «llomryk», 1e HEoOXiHO 3a3HAUYUTH HA3BY
KOMMaHii, Ta BIAKpUTH po3aiun «Jlromu». Tam MoXHa 3HAWTH KaJApPOBUX CIIBPOOITHUKIB
KOMIaHii, a Takox pekpyrepiB. Jlam HEoOXiHO HAaTHUCHYTH KHONKY «Jlomatu o mepexi» 1
YeKaTH Ha BINMOBiAb. SIKIIO pekpyTepy cropobaeTbes mpodinb KaHIUAaTa — TO BIH MOXeE Bac
nojatTi A0 cBOoe€i Mepexi. Ilicmd mpboro MoXKHAa HPOAOBXKUTH KOMYHIKAILllI0 B OCOOMCTHX
MOBIIOMJICHHAX. TakoXX iCHye MOXIHUBICTh akTHBYBaTH «CIIOBILIEHHS MpO BakaHCii», 1 1
KOpHCHA (PYHKI[isI aBTOMATHYHO MiAOMpaTHMe BakaHCii y BHOpaHOMY pErioHi Ta 3a TEBHOIO
110Ca1010, 11100 BUACHO OTPUMYBATHU CIIOBILIEHHS Ta HE BTPATUTH CBil IIaHC.

BucnoBku. B ymoBax nugposizaiii 3a/u1st 0€31eku MOPENIaBcTBa, 3MEHIIEHHS PU3UKY
BIIOOPY 10 CKJaay €Kila)Xky HU3bKO KBaJli()IKOBAHMX MOPSKIB KpPIOTHIOB1 ONEpaTOpPU 3MYILEHI
BUTpauaTH ©Oaratro dYacy Ha pETeJIbHY TMEPEeBIpKy Ta MIATBEPUKEHHS JOCBIAYy Ta
KOMITETEHTHOCTEl ImpeTeHAeHTIiB. Tak caMo NpeTeHeHTH 3MYIIeHI BUTpayaTH 4ac Ha 30upaHHs
BEJIMKOI KIJTBKOCTI JIOKYMEHTIB, SIKI 3aCBIIUYIOTH JOCBiJ Ta OTPUMaHi KOMIIETEHTHOCTI. Bapto
3a3HauyuTH, 10 soft skills Ha Biaminy Bix hard skills He MoxxHa miaTBepAUTH cepTUdikaTamu, 1X
HasBHICTh MOXXHA BCTAHOBUTH a00 MPOAEMOHCTPYBATH JIMINE TTiJl YaC BUKOHAHHS ITOCTaBJICHUX
3aBJlaHb.

CrpocTUTH MOIIYK KPIOIHIOBMX ONEPAaTOpIB Ta MPUBEPHYTH iX yBary came 10 BUOOpY
BaIlloi KaHIUJATypu J03BOJUTH (DOPMYBaHHS MepcoHaabHOro Openay Ha miardopmi LinkedIn.
[Tnatdopma LinkedIn 103Bosisie 3poOuTH nUIAX HAOYTTS MPETEHICHTOM 3HaHb, SOft Ta hard skills
MPO30pPHUM, a TaKOX MIJTBEPAUTH CBITYEHHSAMH peanbHUX (axiBI[iB MOPCHKOI Tramy3i —
BUKJIaJlauaMi, TpEHepaMH, HaCTaBHUKaMH, KOJIETaMH TOLIO.

3anpoakeHHs 111 B MOpcbKkOMy peKpyTHHTY MOKPAIIUTh SKICTh Ta MIBUIKICTH MiT00PY
KaJapiB Ta TMOJETmUTh B3aEMOJII0 MDK KproiHroM Ta MopsikoMm. Ilmatdopma LinkedIn e
€(QEKTUBHUM THCTPYMEHTOM JUIsl MOPCHbKHX (DaxiBLIB, SIKa CIIPUSE CTBOPEHHIO NEPCOHAIBHOTO
Openay, momomarae e(peKTUBHO KEpyBaTH BJIACHUM Kap'€pHUM 3pOCTaHHSAM, 3HAXOAWUTH HOBI
MOXIIMBOCTI Ta TpAlleBJIAIITOBYBATHCHh OHJIAHH O3 BiABiAyBaHHS KPIOiHTIB, 0€3 3alydeHHs
nocepenHukiB (i 6e3 xabapiB), MiABHINYBaTH KBaji(ikallito Ta pO3MIMPIOBATH MpodeciiiHy
MEpeKy KOHTAKTIB.

OnucaHi BHIIE KPOKM Ta TMOpagu JONOMOXYTh KOPEKTHO OpraHi3yBaTu BJIACHHM
npoQiib, 110 CIPUATUME CTBOPEHHIO NepcoHaIbHOro Openy. Hamonernma npatis 1 HEBIUHHUAN
PO3BUTOK MOXKYTh CTaTU OyCTEpPOM A0 31 CHEHHS MPOPECIHHUX MPiii MOPCHKOro (haxiBLs.
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YIOCKOHAJEHHS CHUCTEM HOXEXOT' ACIHHSI HA BINCbKOBHX
KOPABJIAX: AHAJII3 CYHACHUX KOHCTPYKTUBHUX PIIIEHb

Camwxk /1. C.
Inemumym Biucvkoso-Mopcovkux Cun Hayionanvnoeo ynieepcumemy
«Qoecbka MOpCbKa akaoemis»
Hayroeuii kepienux — sukniaoau Cnenyos €. b.

Beryn. IToxexxna Oesmeka BiCPKOBUX KOpaOJiB Mae BUpIlIaTbHE 3HAYCHHS IS
30epexeHHs 00€3AATHOCTI Ta )KUTTA €KIMaxy. Y cl CyJJHa MalOTh MiJBUIIEHY MOXKEXKOHEOe3MeKy,
0c00JIMBO BiICHKOBI KOpaOi, 1110 MalOTh MOTY>KHE 030 POEHHS.

BinmoBinno Haka3y MinicrepcTtBa oboponu Ykpainu Bix 27.08.2009 poky Ne 428 «IIpo
3aTBEep/DKEHHS] 1HCTPYKIii 3 opraHizamii CiIyxOW 1 TMOBCSIKASHHOI JisJIBHOCTI INTaTHHUX
MNOXKEKHUX MIIPO3ALIIB Ta TaciHHA Mokex y MiHictepcTBl 000poHM YkpaiHu Ta 30pOHHHX
Cunax Ykpainn» [1], TaciHHS MOXKEXK € CKJIaJO0BOI0 YACTHHOK CHCTEMH MOXKEXKHOI Oe3rekd i
OCHOBHMM BHJIOM JIiii TOXEKHUX IMIIPO3IiTIiB, COPIMOBAHUX Ha PIATYBaHHS JIojaed y pasi
3arpo3M iX JKUTTIO, JIKBIJAIlIi MOXKEX Ta 3aXUCT BINCHKOBOI TEXHIKM 1 MaiiHa Bill HEOE3MEUHHUX
(haKTOPiB MOKEKI.

AxTtyanbHicTh aocaimkeHHsa. Kopadii BMC 6araro pokiB KOPHUCTYBAJIUCS BHCOKOIO
e(eKTUBHICTIO 3aXHCTY BiJl yaapiB, TAaKOK OyB 0COOTMBO KOHTPOJIb 3aXHCTY BiJ MOXKEKOTACIHHS
y MuHyJuX nu3aitHax kopa6mie. Falklands Conflict oromus psin icToTHUX HemounikiB, 6arato B
o0jacTi Bpa3IMBOCTI IMOBEPXHI KopaOis Ta mpoOJieM 3 IIBUAKAM Ta ePEKTUBHUM
MOXKEKOTaCIHHSIM.

Yepes OIIHKY BPa3IMBOCTI HAJABOIHOI'O KOpaOJIs 1 JICTAIbHOCTI HAJABOJHHUX KOpaOJIiB Ta
MiJBOAHUX YOBHIB, MOPCHKMW CTpaTeriyHUN TOTEHIaJl Hapasi mnepemdadae 00OB’I3KOBE
BUKOPHCTAaHHS YAOCKOHAJICHUX CHCTEM 3aXHCTy, B TOMY YHCIi 1 aBTOMAaTH30BaHHX, CIIPHSE
3aCTOCYBAHHIO MPABUJI MOKEXKOTACIHHS 1 BpaxyBaHHS OLIHKU MIIIHOCTI KOHCTPYKUIi MOKPUTTS
3aXHCTy, CTIHKOCTI, BHOYX00E€3MEeYHOCTi, BIJHOBIIOBAHOCTI, a TaKOX, HAWMBUAIIMN pyx
eKinaky 1o KopalJio Ta, y pa3i HeoOXiTHOCTI, IX eBaKyallio.

IMocTranoBka 3agaui. OnTUMI3allis PO3TANIYBaHHS Ta PO3IMOALITY CHCTEM Ha KOpaoJIi.

CyuacHi KOHCTPYKTHBHI pIIIEHHS CHCTEM IOXKEXKOTaciHHS Ha BIHCHKOBUX KOpaOIIsX.
BripoBa/keHHST CUCTEM, 110 BUKOPUCTOBYIOTh IHEPTHI rasu, sIKi €()EeKTHBHO TacsATh MOXKEKI Ha
BIMICBKOBUX KOPAOJIsIX 0€3 MOIMIKOKEHHS €JIEKTPOHIKH, 00JIaJHAHHS, CHAPSIIB Ta 30poi.

B ymoBax 6oiioBux fiif abo aBapiiHUX CUTYyaIliil Ha 60pTy KOpalIIst iCHYy€e BUCOKUI PU3UK
BUHUKHEHHS OXKEX, TOMY CUCTEMH IOXEKOraciHHS € 000B’SI3KOBUM €JIEMEHTOM KOHCTPYKLIT
OyAb-KOIro BiiiCbKOBOI'O KOpaOJIs.

AHai3 KpUTUYHUX 30H, JIe HAHIMOBIPHIIIE MOXYTh BUHUKATH TOXKEXK1, JTO3BOJISE OUIBII
palioHaIbHO PO3MIIYBAaTH CUCTEMH MOKEKOTaCiHHS.

BiiicekoBuii kopaOenb MOBHMHEH OYTH CHPOEKTOBAHUN TaKUM YWHOM, 100 BUTPUMATH
MOBTOPHI aTaku yepe3 KOMOIHALII0 yJapiB, YHUKHYTH MOIIKOP)KEHb Ta IIBHJIKO BIJHOBUTH
00€3/1aTHICTb.

Ilpoonemamuxa icuyrouux cucmem ma nompeoda 6 onmumizauii

1) Tpaawuiiiini BOASIHI CHUCTEeMH MAarOTh OOMEXKEHHs, 30KpeMa uepe3 iXHI0 Bary Ta
HEOOXiAHICTh 30epiraHHs BEIMKUX 00CSTiB BOJIH.

2) IloxexoraciHHs B 3aKpUTHX BIJCIKaX MOXKE€ BUKIMKATH CEPHO3HI IMMOMIKOHKEHHS
YYTJIUBUX JI0 BOJH TEXHIYHHUX 3aCO01B.

3) Onrtumizaiis CHUCTEM IOBMHHA BpaxOBYBaTH MIHIMI3allil0 HEraTUBHOI'O BIUIMBY Ha
KOHCTPYKIIit0 Kopalist Ta 30€peKeHHsT BUCOKO1 €()eKTUBHOCTI TaCiHHSI.

BignosinHno no m. 7.3 Hakasy MiHicTepcTBa TpaHCHOPTY Ta 3B’SI3KY YKpaiHU Bif
24.02.2007 poky Ne 159 «IIpo 3aTBepmKeHHS MPaBHII MOKEKHOI 0€3MEKH Ha MOPCHKUX CyTHAX
Yxpainu», 000B’SI3KOBUM € Te, 10 BCI MPEIMETH MPOTUIIOKEIKHOTO 3a0€3MEUCHHS ITOBHHHI 0y TH
JIETKOJIOCTYITHUMHU Ta MiATPUMYBATHUCh y CTaHI MOCTIITHOT TOTOBHOCTI /10 3aCTOCYBaHHS [2].

BukopucTaHHST aBTOHOMHHX CHCTEM BHSBJICHHS Ta TacCiHHS TMOXKEXK, SKi aBTOMAaTHYHO
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JIOKATI3yIOTh Ta HEUTPaIi3ylOTh BOTOHb 0€3 y4acTi eKilaxy, B TOMY YHCIi € e)eKTUBHUM, Y pa3i
BUKOHaHHS 001 OBUX 3aBJaHb.

Tunu cyyacHux cucrteM noxexoracins [3]. CyyacHi cucTeMu BHUKOPUCTOBYIOTH Di3HI
BUJIU PEAreHTIB JUIsl FaCiHHS MMOXEX, BKIIIOYAIOYU BOJY, IHEPTHI ra3u (a30T, aproH), XiMiyHi MHUA
ta aepo3oyi. CHUCTEMH MOXKEKOTaciHHS MOXKHA TOAUIMTH Ha:aKTUBHI (BOJSHI, ra3oBi, MHiHHI
CHCTEMH) Ta MacUBHI (BOrHECTIMKI MaTepiajy, 130JIAI1iHI pIllICHHS).

Haii6inpir egekTHBHUM 3acO000M 11 OOPOTHOM 3 TMOXKEKEI0 € aBTOMAaTUYHI CHCTEMU
noxexoraciHas (ACIII), mpusHaueHi s paHHBOI'O BUSBJIEHHS 3aropsiHHA 1 ONEPaTUBHOT
JKBiaIi1 BOTHIO.

Jlis 3a0e3nedeHHs] MIBHIKOTO pearyBaHHS Ha TOXKEXY JOLIBHO BIPOBAKYBAaTH B
poOOTYy IEHTpali3oBaHI Ta JIOKaJIbHI TMiJACMCTeMHU. IHTerpaimiss MOAYJbHUX CHUCTEM
MOXKEKOTACIHHS, 10 3a0e3MeUyI0Th JIETKICTh 3aMIHU Ta TEXHIYHOTO 00CITyrOBYBaHHSI.

Pesyabratn gocaimkens. Han po3poOkoro 3axucTy Kopabisi Bif MOXKEX, IMIBUAKOTIO
MOXKEKOTaCIHHS 371 CHIOETHCS TPOEKTYBAaHHS JJOCUTH J€TalbHO, 1100 aJeKBaTHO MepeadavyuTH
B3a€EMOJIIF0 BCiX OJIOKIB B TOW Yac, KOJM BCE IIBUAKO BiJOYBAa€ThCs, TOMY II€ 3aBIaHHS
MinicrepcTBa 060poHH YKpaiHu nmepedyBae B cTafii po3poOKH BiKe OlIbIIE HIXK JIECATKH POKIB.

B Vkpaini po3po0iieHa i cepiiiHO BUIIyCKAa€TbCs JiH1IIKa BOTHEraCHUX NpUCTpoiB Uiy FS
13 3aCTOCYBAHHSIM YJbTPOIAUCIEPCHOTO TBEPAOro aepo3oiro. OpuriHajabHI KOHCTPYKTHBHI
pIIICHHS TAI0Th MOXKJIMBICTh 3aCTOCOBYBATH reHepaTopu tumy FS y cucremax moxexoraciHas 3
ABTOMATUYHOIO, PYYHOIO YH aBTOHOMHOIO.

CporonHi Ta B MailOyTHbOMY MPIOPUTETHUM € BUKOPUCTAHHS 1HTENEKTYyaJIbHUX CHCTEM
KEepyBaHHS Ta 1HHOBaLIMHUX TEXHOJOTIN IJIs1 aBTOMaTU30BaHOI'O MOHITOPUHTY Ta KOHTPOIIO 32
CTaHOM TOXexKHOT Oe3meku [4]. Po3poOka Ta 3acTOCYBaHHS «PO3YMHHX» CHCTEM IOKEKHOT
Oe3nexu, 3aCHOBaHUX Ha BUKOpUCTaHHI Mepexi IntepHer peueit (IoT) Ta mTydyHOro 1HTEIEKTY,
HAJIal0Th HOB1 MOJKJIMBOCTI /IS BUSIBJICHHSI Ta 3ar00IraHHs MOXKeXaM Ta BIICHKOBUX KOPAOIIsIX.
Taki cuUCTEeMHM MOXXYTh aBTOMATHYHO BHSBIIATH HECHPAaBHOCTI Ta IMOTCHLIMHO HeOe3meuHi
cHUTyalii, a TaKOX MONEepeKaTH NMPO HUX. MOXKJIMBICTh aBTOMATHYHOI'O BKIIFOYEHHS CHCTEM
MOXKEKOTACIHHS TPU BUSABJICHHI IMOXEXKI T03BOJIsSE OB €(PEKTUBHO BHUSBUTH Ta IIBUIKO
3racUTH MOXKEXY Ta 3aM00IrTH i1 MO UM PEHHIO.

3axuct KopaOis BiJ TMOXKEXI MPOEKTYETbCS TaKUM YHHOM, L[00 BHUKOPHCTOBYBAaTH
JBO30OHHY MOJIeNIb MPOTHO3YBAHHS TOHIMPEHHS BOTHIO Ta UMYy, 4epe3 Kopalenb 1 [0
30BHIIIHBOI'O CEpPEIOBHIE. ABTOMATH30BAHOK CHCTEMOIO JUISI OTPUMAHHS 3arajbHOrO €(eKTy
BIZICT&KYIOTHCS MEXK1 TEMIIepaTypud Ta TNPOHUKHEHHS, BIJICTEXKYETHCS €(QEKT MEpBUHHOTO i
BTOPHMHHOTO MEXaHI3MIB Ha CKJiajaXx OO€NmpHIIaciB, IO J03BOJISIE€ 3ayCTUTH Pi3HI 130JMIKHHI
CXEeMH, SKi OyIyTh 3aCTOCOBaHI NMPH MOXKEKOraciHHi. MoJens pearye JMHaMid4HO (MUTTEBO) 110
3MIH y clieHapii (HampuKiIaa, IBEpi BIAKPUBAIOTHCS Ta 3aKPUBAIOTHCSA) 1 PO3IJISIAE BILIUB
py4HOro 200 aBTOMAaTUYHOI'O MOXKEKOTaCiHHS.

BnnuB HOBHX MaTepialliB Ta TEXHOJOIM Ha moxexHy Oe3nexy. HoBiTHI BOrHeTpuBKi
MaTepiaiu, A0 SKHUX, SIK MPaBUJIO, BITHOCUTHCS HEOpPraHiuHI HEMeTajiuHl MaTepiajii, L0 Mae
BoruerpuBkicte 1580°C abo Ouiblue, A03BOJIAIOTH NIABUINMTH 3arajbHy BOTHECTIHKICTD
KopabebHOT KOHCTPYKIIT [5].

HaBuanHs ekimaxy kopaOis Ta AOTPUMaHHS HHMH TpPaBHJI MOXEXKHOI Oe3lmeku €
HEBIJl’EMHOI YaCTUHOIO 3a0€3eUeHHS MOXKEKHOT OE3MEeKH, Y BIANOBIIHOCTI 10 €EBPOCTAHIAPTIB
Ta BUMOI' 1HCTPYKLIH, 3aKOHIB YKpaiHu. CucTeMa 1HCTPYKTaXiB, L0 MPOBOAUTHCA 3 UYIEHAMHU
eKinaxy, NMpu3HayeHa g HaOyTTS HUMHU 3HaHb 1 BMiHb, JOTPUMAHHS BCIX NpPaBHJ 1 HOPM
MOXKEKHOI O€3MeKH Ta 3a1001raHHs MOXKEeKOHEOe3[1EeYHUM CUTYALlisIM.

BucHoBkH. HeobxioHicmb KOMNIEKCHO20 nioxody 00 onmumizayii. AHaJi3 CydyacHHX
KOHCTPYKTHBHUX PIllIEHh IEMOHCTPYE MEPCIEeKTHUBHICTh IHTErpalii iHHOBAIIMHUX TEXHOIOTiH
JUTSI TTIIBUITICHHSI PIBHS TIOYKEKHOI O€3IeKH Ha Bill CLKOBUX KOpaOJIsX.

OnTHuMi3alis CUCTEM MOXKEKOTracCiHHsI TOBUHHA BPAaXOBYBAaTH HE JIMINIE TEXHIUHI aclEeKTH,
ajle HaBYEHICTh eKimaxy ©W QakTopu eQpeKTUBHOCTI, HaIifHOCTI Ta O€3MeKH EeKiMmaxy,
30epekeHHs] KOpaOeTbHOTro 030POEHHS Ta TEXHIYHUX 3aC00IB.
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PIRACY AS APERSISTENT MARITIME CHALLENGE

Skliarenko V.
Kherson State Maritime Academy
Scientific supervisor — Ohorodnyk N., PhD, assistant professor

Introduction. In the modern era, seafarers play a pivotal role in facilitating
intercontinental trade and maintaining economic stability. Statistics show that over 60% of
global cargo transportation is carried out by sea. The maintenance of ship mechanisms and
systems, ship management itself, and cargo transportation are integral components of a large
system. To ensure the continued optimal functioning of this system, it is essential to prioritise
maritime transport security.

The practice of seizing ships by force has been a common occurrence since ancient times.
The history of piracy can be traced back to the earliest days of maritime trade. Since that time,
there have been regular instances of armed seizures of ships in various locations across the
globe, with varying levels of frequency. The primary objective of the attacks has consistently
been money. Naturally, it was rarely transported in its pure form, so the attackers seized the
cargo and sold it on the shore. So in the past, pirates would steal the cargo. Now, they are more
likely to demand ransom for both the cargo and the crew. Legalized piracy was also known,
when a country granted its robbers the right to rob and sink merchant ships of other countries in
order to eliminate competitors.

The world community is trying to solve the problem through the use of force. Maritime
security is an integral part of protecting against risks and threats and covers a wide range of
prevention and detection activities. Maritime security is a fundamental aspect of risk
management, including a comprehensive range of prevention and detection activities. This
encompasses the monitoring of maritime traffic, the analysis of intelligence reports and share
vital information with law enforcement agencies. The evolution of maritime security measures
demonstrates how these developments have made the maritime domain a safer place. It is of the
utmost importance to address the challenges associated with maintaining maritime safety in
order to guarantee the security of operations conducted in these areas. To maintain maritime
security, it is essential to adopt strong approaches, including enhanced surveillance, national and
international cooperation, and the implementation of strict regulations.

Main part. The golden age of piracy is considered to be the end of the 17th and the
beginning of the 18th century, from where the classic image of a sea pirate, known from many
feature films, originated. In the 21st century, the world has changed. The volume and value of
transported cargo have increased significantly in recent years. A vessel operating in isolated
waters is particularly vulnerable to attack from pirates. It is not possible to guarantee the safety
of any ship
in coastal waters across Asia, Africa and South America.

It is worth recalling the incident in September 2008 when Somali pirates captured the
Ukrainian cargo ship Faina, which at the time was one of the most widely reported news stories
globally. The vessel was transporting obsolete military equipment from Ukraine to Kenya,
including tanks, grenade launchers, anti-aircraft guns and ammunition. The Faina was caught up
with and captured by pirates in motorboats. The criminals took the ship to the coast of Somalia
and demanded a ransom of 32 million dollars, but then reduced the ransom to 3 million two
hundred thousand. It took more than four months to negotiate and collect the money.

In 2009, approximately 500 kms from the coast of Somalia, four pirates successfully
intercepted the American container ship Maersk Alabama in a motorboat, climbed aboard via a
ladder and took the captain and two hostages hostage. In 2009, approximately 500 km off the
coast of Somalia, four pirates successfully intercepted the American container ship Maersk
Alabama in a motorboat, climbed a ladder on board and took the captain and two crew members
hostage. The remaining sailors proceeded to establish a fortified position on the ship,
subsequently engaging in an ambush and neutralising the leader of the pirate contingent. The
crew was prepared to exchange the pirate for the ship's captain, on the condition that the Somali
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individuals leave the vessel. The pirates proceeded to board a lifeboat and evacuate the vessel,
yet they did not release the captain in order to demand a ransom, at least for him. In due course, a
United States Navy warship with a contingent of marines on board arrived at the scene.
American snipers neutralized three pirates with three shots each, while the fourth was left alive.
He was subsequently tried in the United States and sentenced to 33 years' imprisonment. The
captain of the ship was subsequently released and returned home unharmed. [1]

In 2013, Mohammed Abdi Hassan, a prominent figure in the Somali pirate community
and known as «Big Mouth», was arrested by authorities and subsequently sentenced to 20 years'
imprisonment. This led to a notable decline in pirate attacks off the coast of Somalia, with only
isolated incidents occurring annually. There is a number of different pirate groups, such as Black
Devil (alias Aku Omega Five). They have about 45 people on the ground. Their objective is to
prepare an operation to an expatriate kidnapping out of sea. It has been reported that this group is
active in the Niger Delta region of Nigeria. As reported by investigative sources, Black Devil
represents a faction engaged in the ongoing conflict over resource control and territorial
influence in the oil-rich Niger Delta. The Niger Delta has long been a hotspot for piracy,
kidnapping, and illegal oil bunkering, often targeting commercial vessels. Groups like Black
Devil exploit the region’s complex socio-economic issues, including environmental degradation
and economic marginalization, to justify their actions. Their activities pose a significant threat to
both local communities and international shipping [1, 2, 3].

Typically, the attacks are carried out by two speedboats. Each boat is crewed by seven
individuals with black skin and wearing masks, in addition to the driver. The objective of the
attack is contingent upon the level of security personnel on board. When the pirates' boats
approach the ship, the security personnel on board respond by opening fire on the pirates to
protect the ship's passengers and crew. At this moment, the leader of the pirates decides whether
to continue the attack or retreat. If the pirates are well-equipped, they tend to respond. It is
known that they have certain nationalities in mind as a target. They do not attack Indians and
Filipinos because they are inexpensive, and therefore not a source of revenue. They target
Europeans and Americans for kidnapping, as this is a more lucrative business. Pirates can make
about 50,000,000 naira per person, which is equivalent to 30,000 dollars. The most profitable
hostages to target are the Americans and the French. Pirates use money to buy ammunition and
speedboats, rest of the money they use to take care of their families. They explain that’s only
because of this reason they do «dirty job». People want to exploit them, not to employ. That is
major reason all of this [1].

Modern pirates, regardless of their location, are well-structured criminal organisations.
Over time, the Gulf of Aden began to be monitored by ships belonging to the navies of several
countries. It became standard practice for cargo ships to carry armed guards on board.
Nowadays, they can capture huge tankers even in small boats with a small crew. Sea robbers
take advantage of the fact that it is prohibited to have weapons on civilian merchant ships, and
military ships cannot freely enter the territorial waters of another country. More and more often,
tankers become the target of pirates, for which they can demand a solid ransom or pump out oil
for re-sale. Successful attacks are facilitated by new technologies: computers, GPS navigators,
phones and radios, which help track the target and quickly coordinate actions during the attack. It
is rather reasonable to consider the potential firepower of a high-speed boat.

Fighting piracy is difficult, but possible. One of the most effective solutions is to hire
armed guards, who are taken on board during the passage of dangerous areas. In the event of an
attack, mercenaries are trained to open fire, which is often sufficient to deter pirates. However,
there are instances where this approach may not be fully effective. And not every ship owner
wants to pay for security, relying on the ship's defense systems: barbed wire along the sides,
water cannons and sound cannons. If the ship is protected, the final form of protection for the
crew is the citadel, which is most often located in the steering room. Sailors lock themselves in a
fortified room with provisions and send out an SOS signal, waiting for help to arrive. However,
even here, warships are not always ready to come to the rescue, the territory of possible attacks
has significantly expanded. [4]
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Pirates can go far from the shore into the open sea, using larger ships known as «floating
mothers» to supply smaller motorboats. «Floating mothers» refer to motherships, which are
larger vessels used by pirates to support smaller, faster attack boats. The use of motherships
enables pirates to operate farther from the coast and remain at sea for extended periods, thereby
increasing their effectiveness in targeting vessels on busy shipping lanes.

Piracy is regarded as an unofficial tax on global trade. The estimated loss is in the billions
of dollars. It is alleged that officials provide information about ships to facilitate and sponsor
attacks. The nature of attacks in each region has its own characteristics. Every day, famine and
poverty force desperate men to face the danger of the elements and to attack ships sailing in
these regions.

It is often the case that regions where famine and poverty drive individuals to piracy
share several common characteristics. These include economic instability, weak governance and
limited access to resources. Historically and in the modern times, some of the regions affected
include the Horn of Africa (Somalia and the Gulf of Aden), West Africa (the Gulf of Guinea),
Southeast Asia (the Strait of Malacca and the South China Sea), Yemen and the Arabian Sea,
and Haiti and the Caribbean. [3, 5]

There is a potential risk to ships in these areas. Vessels in the Gulf of Aden and the Indian
Ocean are frequently targeted by Somali pirates, who often hold crews for ransom. Furthermore,
vessels navigating the Gulf of Guinea, the Red Sea and the Arabian Sea may be at risk of both
organized piracy and militia attacks. Piracy here involves armed robbery and kidnapping,
especially targeting oil tankers and cargo ships for theft and ransom. In areas such as Haiti,
small-scale attacks on yachts and cargo vessels are also occurring on a periodic basis. The
analysis of these regions demonstrates how a combination of socio-economic challenges and
strategic maritime locations can create environments where piracy becomes a viable, though
risky, business opportunity. [5:3128-31-29]

Conclusion. The nature of piracy has changed significantly over time, evolving from the
romanticized Golden Age to the organised and technologically sophisticated operations of today.
While the motives remain rooted in economic desperation and socio-political instability, modern
piracy is a highly structured criminal enterprise. The Gulf of Aden, the Gulf of Guinea and the
Strait of Malacca remain significant risks for international shipping, with pirates utilising
sophisticated tools and techniques to exploit vulnerabilities.

The deployment of armed guards and the implementation of defensive systems represent
efforts to combat piracy. While these measures have yielded some success, they have also
yielded mixed results. However, the persistence of piracy demonstrates the need to address
deeper systemic issues, including poverty, weak governance and inequality, with comprehensive
solutions. It is imperative that the underlying issues are addressed if we are to overcome the
significant and costly challenge that piracy presents to global trade.
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EKOJIOTTYHA BE3IEKA TA 3AXHCT HABKOJIMIIIHBOI' O
CEPE/IOBHIIA ITPH EKCIUIVATALIII CYIEH
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Introduction. High Voltage Shore Connection (HVSC) is a system that allows ships to
connect to the shore power grid for electrical power supply while in port. This allows ships to
avoid using fossil fuel auxiliary generators, thereby significantly reducing emissions and noise in
port areas, as well as increasing the life of the auxiliary generator drive motors and the efficiency
of the ship's power plant.

This solution helps to reduce emissions of nitrogen oxides (NOx), sulfur oxides (SOx),
carbon dioxide (CO2) and noise. HVSC systems are used on container ships, cruise ships, tankers
and other types of vessels, especially in ports with strict environmental standards.

The HVSC system operates using high-voltage equipment (typically 6.6 kV or 11 kV)
and is designed to transmit sufficient power for large ships. The system also needs to be
compatible with the different voltage and frequency levels used in ports around the world (e.g.
50 Hz or 60 Hz). Standards, such as IEC/ISO/IEEE 80005-1, regulate the requirements for
HVSC equipment, ensuring its compatibility and safety in international ports.

Main part. The containerized Alternative Maritime Power (AMP) system (Fig. 1) is one
of the most modern and efficient modifications of the HVSC system. This system is supplied in
standard containers and is designed for quick and flexible installation on ships, including those
not originally equipped with a shore power connection, which is why it is the most interesting
system today [6].

Figure 1 — Standardized shore power supply system

Alternative Marine Power container system main components:

o the container is a standard high-cube 20-foot container. It is divided into two
compartments (Fig. 2): a cable winding room and a control room;
o the container provides equipment protection and safe operation when connected to

a high-voltage network as the cable winding room is located in the machinery room with
protective doors that are locked during operation to avoid hazard to personnel in the event
of an electric arc or other unpredictable safety brakes;
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o the cable reel system is designed to unwind and rewind high-voltage cables up to
40 meters long. The reel is automatically controlled by a drive and is used to connect the
vessel to the shore power grid,;

o the cable reel is supplied with transformers, control units, and protective systems
to prevent overloads and short circuits;

Cable Reel Control Panel Safety Door

Figure 2 — Location of the components of the power supply system from the shore

o the system is controlled through a special cabinet located in the container. This
cabinet manages all connection/disconnection processes, including data exchange
between the ship and the shore;

o warning lights and indicators on the control cabinet display the connection status,

errors, and other system parameters.

The containerized HVSC system has a number of significant advantages that make it a
versatile and popular solution for ships that need to connect to the shore power grid. One of its
main advantages is flexibility and low installation costs. Due to its modular design, the system
can be easily integrated on various types of vessels without the need for major changes to their
design. This is especially important for vessels that were not originally equipped to connect to
the shoreline network, but can now be retrofitted to operate in ports with strict environmental
standards [5].

In addition, the autonomy of the containerized system makes it safe and easy to operate.
All the necessary equipment, including transformers, cables and control units, is assembled in
one container, which provides ease of management and minimizes risks. The equipment is
protected from external factors, such as weather conditions or mechanical damage, which
increases the reliability of the system and guarantees its safe operation even in difficult operating
conditions. The container is also equipped with an overload and short-circuit protection system,
which ensures a high level of safety.

Another important advantage of the containerized system is its compliance with
international standards such as IEC/ISO/IEEE 80005-1 [2]. This makes the system compatible
with most ports around the world and ensures its versatility in different geographical and
operational conditions. The ability to work with different voltage and frequency levels makes the
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system suitable for any vessel, regardless of their original specifications.

In addition, the mobility of the containerized system allows it to be installed and removed
as needed, making it cost-effective. Shipowners can adapt their vessels to the requirements of
ports with HVSC without spending significant resources on permanent changes to the vessel's
design.

Installation process:

o container placement: containers are most often located on the open deck closer to

the stern of the vessel, using a special platform. One is located on the starboard side and

the other on the port side;

o integration with shipboard systems: shore power equipment is connected to the

ship's main switchboard, either directly or through a step-down transformer (Figure 3)

[3], with additional communication lines between the shore power ACS (automatic

control system) and the ship's power management system (PMS);

o use in the port: when the ship arrives at the port, the service personnel unwind the

cable and connect it to a high-voltage outlet located on the shore [1]. After that, in

automatic or semi-automatic mode, the ship's power plant is put into parallel operation
with the shore power supply, after which it becomes possible to disconnect the ship's
generators from the grid. In this way, the vessel is fully powered by shore power without

de-energizing the ship's power plant [4].
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Figure 3 — Single-line connection diagram of the shore power system to the ship's
network
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Conclusions. The containerized HVSC system is an innovative and flexible solution for
connecting ships to the shore power grid. It not only facilitates the modernization of ships not
equipped with this system, but also provides many benefits, including reduced emissions, fuel
savings and improved environmental conditions in ports. Given the increasing focus on
environmental protection and the fight against climate change, solutions such as HVSC are
becoming increasingly relevant and in demand with the international maritime industry paving
the way for the introduction of wireless shore power systems.
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Introduction. The world’s oceans, vast and awe-inspiring, are both our playground and
our responsibility. As the global community embraces the need for environmental consciousness,
the maritime industry is setting sail towards a sustainable future. Key to this voyage is eco-
friendly ship design and innovation, a realm where every innovation ripples across the oceans,
impacting not just the industry but the planet itself.

CAD in marine engineering

Sustainable design involves creating products that minimize environmental impact
throughout their lifecycle. PTC helps organizations that create products designed for
sustainability by offering advanced CAD software that promotes circular product lifecycle
management and closed-loop quality.

CAD is a software tool that allows engineers to create, modify, analyze, and optimize
digital models of physical objects. CAD can be used for various purposes, such as drafting,
simulation, testing, and documentation. CAD can also be integrated with other software, such as
computer-aided engineering (CAE), computer-aided manufacturing (CAM), and product
lifecycle management (PLM), to enhance the design process and the quality of the final product.

CAD can be used to design sustainable marine vessels in several ways. First, CAD can
help engineers to optimize the shape and structure of the hull, propeller, rudder, and other
components to reduce drag, improve hydrodynamic performance, and increase fuel efficiency.
Second, CAD can help engineers to select and arrange the best materials, systems, and
equipment for the vessel, such as renewable energy sources, waste management systems, and
emission control devices, to minimize environmental impact and operational costs. Third, CAD
can help engineers to simulate and test the performance, safety, and reliability of the vessel under
different conditions, such as waves, currents, winds, and loads, to ensure compliance with
standards and regulations [1].

Sustainability in design is important because it ensures that products have a reduced
environmental impact throughout their lifecycle, from production to disposal. This is crucial as
80% of a product’s environmental footprint is determined during the design phase. By adhering
to hazardous material regulations like REACH and RoHS, which are already mainstream,
designers can avoid using harmful substances and ensure their products are safe and compliant.
Additionally, the European Commission’s Corporate Sustainability Reporting Directive (CSRD)
requires companies to measure and reduce their product footprints, impacting 50,000 global
companies, including exporters to the EU. Using computer-aided design (CAD) tools like Creo,
designers can create products that are renewable and recyclable at the end of their lifecycle.
CAD allows for simulation and analysis to minimize the need for physical prototypes, generative
design to reduce material usage, and local 3D printing to cut emissions from sourcing and
shipping. These tools also help design higher quality products requiring less maintenance and
fewer replacement parts. Additionally, CAD integration with tools like Ansys Granta MI enables
the assessment of material impacts on performance, embodied carbon, and recyclability [2].

The integration of CAD with technologies like 3D printing and robotics revolutionize
pressure vessel fabrication by enhancing precision, reducing production times, and allowing for
more complex designs. 3D printing, guided by CAD models, enables rapid prototyping and the
creation of intricate components that would be difficult or impossible to fabricate using
traditional methods. Similarly, robotics integrated with CAD data can automate and streamline
manufacturing processes, ensuring consistent quality and increased efficiency. This synergy not
only accelerates the production cycle but also opens up new possibilities in design and
manufacturing.

Absolutely, CAD is highly effective for retrofitting or upgrading existing pressure
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vessels. Engineers can use CAD to scan and create digital models of existing vessels, and then
modify these models to incorporate new features or improvements. This process allows for
precise planning and assessment of the retrofitting or upgrade work needed, ensuring
compatibility with the existing structure and compliance with current safety standards. CAD also
facilitates the simulation of the modified design under operational conditions, allowing engineers
to predict and address potential challenges before implementation. This approach is not only
efficient but also cost-effective, as it extends the life and functionality of existing assets [3].

Designing for sustainability involves several key strategies. First, ensure compliance with
environmental regulations, such as those governing greenhouse gas emissions and hazardous
materials, as this is a pressing need for manufacturers globally. Second, enhance visibility into
the CO2 footprint of products and supply chains to identify opportunities for improvement and
make informed decisions. Third, optimize product designs to minimize material usage and
reduce waste through dematerialization and circular design principles. Finally, prioritize
durability and longevity to extend product lifecycles and reduce the need for frequent
replacements, thereby enhancing brand reputation. By integrating these approaches, businesses
can create products that are environmentally responsible and contribute to a more sustainable
future.

Creo facilitates sustainable design through several key features. It enables designers to
create products that are renewable and recyclable, reducing environmental impact. By simulating
and analyzing designs, Creo minimizes the need for physical prototypes, saving materials and
resources. Generative design tools optimize product designs to use less material, further reducing
waste. Additionally, Creo supports local 3D printing, cutting emissions from material
transportation. By designing higher quality products with less maintenance and assessing
materials' environmental impact, Creo helps create sustainable solutions that align with
environmental goals and promote a circular economy.

Conclusion. CAD (Computer-Aided Design) plays a pivotal role in driving sustainable
innovation within the maritime industry by facilitating eco-friendly ship designs. Through CAD,
engineers can optimize vessel components for enhanced hydrodynamic performance, improve
fuel efficiency, and reduce emissions. Additionally, CAD's integration with tools like 3D printing
and robotics allows for greater precision and efficiency in manufacturing, reducing material
usage and environmental impact. The ability to simulate performance, comply with
environmental regulations, and design for recyclability further strengthens the potential for
creating vessels that minimize their ecological footprint throughout their lifecycle.

REFERENCES

1. How can CAD be wused to design sustainable marine vessels?
https://www.linkedin.com/advice/1/how-can-cad-used-design-sustainable-marine-vessels

2. Utilizing CAD for innovative and sustainable design  solutions
https://www.ptc.com/en/solutions/sustainable-innovation/sustainable-design

3. Introduction to CAD in Pressure Vessel Fabrication

https://www.redriver.team/introduction-to-cad-in-pressure-vessel-fabrication/

79


https://ptc-p-001.sitecorecontenthub.cloud/api/public/content/9ca29e4e0be44415b38ee1d54e6c0c32?v=34f5c448

Cyuacni npobnemu Mopcvkoeo mparcnopmy ma 6esnexa mopennascmea, 21 aucmonaoa 2024 p.

CMITTEBI OCTPOBH B OKEAHAX: EKOJIOI'TYHI 3AT'PO3H
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Beryn. 3abpynHennss CBIiTOBOro OKeaHy IUIACTHKOBUMHM BIiAXOJAaMHU € OJHIEIO 3
HAUTOCTPIIMX E€KOJOTIYHHUX MpodsieM cydacHocTi. [ImacTuk, mo craB HEBil €MHOIO YaCTHHOIO
MOBCSKJICHHOT' O )KUTTS, YAaCTO HE MiJIA€ThCs MepepoOIli, 0 MPU3BOIUTH 10 HOr0 HAKOMUY EHHS
y BoAHMX exocucremax. CbOrofHi MU CIIOCTEPIraeMO YTBOPEHHS BEJIMYE3HUX CMITTEBUX
OCTPOBIB y PpI3HMX YacCTMHAX OKeaHy, IO CTBOPIOE CEpHO3HY 3arpo3y MAjIss MOPCHKOro
cepenoBua. [lmacTukoBe CMITTA He JMIIE MOPYIIYE €KOCHUCTEMHU OKeaHy, aje W BIUIMBAaE Ha
r100aabpHl €KOJIOTIYHI MPOIECH Ta CTaBUTh Mif 3arpo3y OI1OpI3HOMAHITTS. Y il poOoTi Mu
PO3IJISIHYTO NIPUYUHY 3a0pyJHEHHS OKEaHIB IJIACTUKOM, HOr0 HACHIJIKU JUIsl MOPChKOI (payHH, a
TaKOK POJIb CYJJHOILIABCTBA Y MOLIMPEHHI IUIACTUKOBUX BIIXOIB.

AKTyalIbHicTh JOcCHiTKeHHs1. 3a0pynHeHHs CBITOBOro OKeaHY IIJIACTHKOBUMU
BIIXOJJaMH € KPHUTUYHOIO MpoOJieMoro, 1o HalyBae aenali Oijbiioro macmraly B yMOBax
CTPIMKOI'O0 3pOCTaHHS BHUPOOHUITBA IUIACTHKY Ta TioOaii3alii CyJHOIMJABCTBA. 3 KOXHHUM
POKOM KUIBKICTh IJIACTHKY, L0 MOTPAILISIE B OKEAHU, 3HAYHO 30LJIBIIYETHCS, 1 SIKIO CUTYaIli0
HE B34THU 1]l KOHTPOJIb, 11€ MOXKE MPU3BECTU 110 HE3BOPOTHUX 3MIH Y MOPCHKHUX E€KOCHCTEMAaX.
3a0pyaHEHHs IJIACTUKY IIKOJUTH HE JIMILIE MOPCHKUM OpraHizmam, ajie i 3arpoxye 3710pOB IO
Jroiel uepe3 HaKOMUYCHHSI TOKCHYHHUX PEYOBHH Y XapyOBUX JIAHITIOTAX.

[Ipobriema cMITTEBUX OCTPOBIB, TaKUX K Bennka THXOOKEaHChKAa CMITTEBA IISIMA, €
TPUBOKHUM CHTHAJIOM, IO CBITYUTh IPO TE€, IO OKEaHW OiJbIIe HE MOXYTh CIyT'yBaTh
«CMITTEBUM KOHTEHHEepoM» Juid mroAcTBa. CyAHOIIABCTBO, SIK OAMH 13 KJIIOUOBUX CEKTOPIB
CBITOBOI E€KOHOMIKH, TaKOXX pPOOMTH 3HAYHHI BHECOK y 1€ 3a0pynHeHHs. HesBakaroum Ha
HasBHICTh MDKHAPOJHUX HOPMAaTUBHHX akTiB, Takux sk Koueenmiss MARPOL, ix morpumanHs
3JIMIIAETHCSA HEMOCTATHIM, 10 BUMAarae MiABUIICHHS €(pEKTHBHOCTI MEXaHI3MIiB KOHTPOJIIO Ta
MTOCHJICHHSI BIIMOB11aJIbHOCTI CY/THOBJIACHHUKIB.

CphOrojiHi, KOJU CBIT CTHKA€ThCA 3 HACIIKAMH KIIMATHYHUX 3MiH Ta IOTIPIICHHSIM
CTaHy HPHUPOJHUX PECYpPCiB, HEOOXITHICTh BIPOBAKEHHS KOMIUJIEKCHUX pIIIEHb II0JI0
3arno0iraHHsl 3a0py/IHEHHIO OKEeaHIB CTa€ HaA3BHYaWHO aKTyaJbHOI. BHBUYEHHS BIUIMBY
IUTACTUKY Ha MOPCHbKE CEPEOBHIIE Ta MOUIYK IUISAXiB 3MEHIICHHS IJIACTUKOBUX BIJIXOJIB € HE
JMILIE HAYKOBOIO, aji€ ¥ COIIaJIbHOK Ta EKOHOMIYHOO MpolieMoro. BupimenHs 1iei npobiaemu €
BaYKJIMBUM KPOKOM Ha IIJISAXY A0 CTAJIOr0 PO3BUTKY, OXOPOHU O10PI3HOMAHITTS Ta 3a0e3MeUeHHs
€KOJIOT1YHOI Oe3neku st MaiOyTHIX MOKOJIHb.

OcHoBHa yacTuHa. 3a0pyAHEHHS MOPCHKUX BOJ IIJACTUKOBUMHU BiAXOJaMH €
rJI00aJIbHOI0 €KOJIOTTYHOI0 KaTacTpodoro, M0 3arpoXkye iICHYBaHHIO MOPCHKHX OpraHi3MiB Ta
exocucteM. ll{opoky moHax 8 MUIBHOHIB TOHH IUIACTUKY IOTpAaIljisie B OKEaH, 1 SIKIIO IS
TeHJeHLIs 30epexeTbes, To 10 2050 poky BaroBa 4acTka IJIACTUKY MEPEBUIIUTH Macy BCI€l
pubu y CsiToBOMY OKeaHi. 3a octaHH1 20 pokiB O0yJi0 CTBOpEHO OUIbLIE MJIACTUKY, HDK 3a BCIO
nornepenHio icropito 10 2000 poky, 1 3HayHA YacTUHA LbOTO MJIACTUKY HE M1JAAa€ThCs epepoOIi.
OkeaHM HAKOMUYYIOTh BiJl 15 10 51 TpuabiioHa MIMATKIB IJIACTUKY, SK1 OCITAIOTh BiJ TOBEPXHI
1o aua [1].

Opnie0 3 HAWTYyYHINIMX EKOJIOTIYHUX MPOoOJieM € iCHyBaHHS BenuKuX OKeaHChKUX
CMITTEBMX IUIAM. IX Ille HA3UBAIOTh CMITTEBMMH OCTPOBaMHM. 30Kpema, Belnka THXOOKeaHChKa
CMITTEBA IUIAMA, TUIOMIA 5IKO1 cTaHOBUTH Bif 700 THCs4 10 1.5 MinbiioHa KM?, yTBOpHUIIACS Yepe3
HAKOMHWYEHHS IJIACTHKY BHACIIJIOK KPYTrOBOPOTIB OKEaHChKUX Tediil. BoHa mpoctsraerscs Bia
["aBalichKuX OCTPOBIB /10 SMOHIT Ta MOPOKY 301IbIIY€ETHCS B po3Mipax [2].

OmHuM 13 KIIOYOBUX (DaKTOPIB, IIO CHPHUSE YTBOPEHHIO Ta PO3MIMPEHHIO CMITTEBHX
OCTPOBIB € CYyTHOIJIIABCTBO. He3Bakatoum Ha MIDKHApOJAHI HOpMH, 0Oarato CyAeH Bce IIe
CKUJAIOTh BIIXOJW, 30KpeMa IIacTUK, npsiMmo B okeaH. [lopymienHs Bumor Jonmatky V
Konsenuii MARPOL mron0 3a60poHu BUKUAY MJIACTUKOBUX BIAXOAIB 3 CYIEH IMPU3BOIUTH 0
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3HAYHOro 30UTbIIEHHS OOCSTIB IJIACTHKy B OkeaHax [3, C. 174]. BukuHyTi y BOAy MakKeTH,
KOHTEHHEpH, puOaibChKi CITKU Ta 1HIIE 00JaJHAHHS CTAIOTh YaCTUHOI OKEAHIYHOT'O CMITTSI, SIKE
OKEaHChKI Teduii 3HOCITh O CMITTE€BHX KpyroBopoTiB. lle cTBOproe cepiio3Hy 3arpo3y mis
MOPCBKHMX TBAapHH, SIKIi MOXYTh 3aIUTyTATUCS y CiTKaX a00 IMOMMJIKOBO NMPUUHSATH IIACTHK 3a
Ky.

[TnacTrKOBI BIAXOAH, SIKI CKUAIOTHCS 3 CYJICH, MBUJIKO PO3MAJal0ThCs HAa MIKPOIUIACTHK
MiJ BIUIMBOM COHSYHOTO BHUIIPOMIHIOBAHHS Ta COJIOHOI BOJAW. TakWii MIKPOILJIACTHK JIETKO
MOTpaIisi€ B XapyuoBi JIAHIIOTH MOPCHKUX OPraHi3MiB, BiJ] IJIAHKTOHY J0 BEIUKUX pUO 1 MTaxXiB.
TokcuyHi peuoBUHH, 1110 aJCOPOYIOTHCS Ha MOBEPXHI MIKPOIUIACTUKY, MOXKYTh HAKOITUYIYBATHCS
y TKaHUHaX MOPCHKUX OpraHi3MiB, IO 3PEIITOI0 MOXKE BIUIMBATH i HA JIIOJUHY, SIKA CIIOKUBAE
MOpPENPOAYKTH.

[InacTukoBe CMITTS MIKOAUTH MOPCHKHM OpraHi3mMaMm, 30KpeMa MOPCHKHM TITaxam,
yepenaxam, Aeiab(piHaM Ta KuTaM. barato TBapuH NpuUiMarOTh MJACTHKOBI IIMATKH 3a 1KYy, 11O
MPU3BOIUTH J10 iIXHBOT 3arudeni uepe3 3aKymnopKy IITYHKOBO-KHUIIIKOBOTO TPAKTy a00 TOKCHYHMIMA
BIUIMB. TakoX IiaBaro4i IUIACTUKOBI BIIXOAM CIYTyIOTh NJIaTGOPMOIO Uil IEpeCcereHHS
IHBa3WBHUX BH/IIB, 1[0 MTOPYIITYIOTh EKOCUCTEMHHH OallaHC y PiI3HUX YaCTHHAX CBITY.

OxkeaHI4H1 KPYrOBOPOTH KOHILIEHTPYIOTHb IIACTHKOBI BIAXOAM Yy BiAJAJICHUX paioHax
OKeaHy, Jie Teuli MEeHII IHTeHCHBHI. Bennka THX0OKeaHChKa CMITTEBA IUISIMA € JIUIIE OJHUM 13
NPUKJIAAiB, /€ IUIACTHK OCIJa€ Ha TOBEPXHI Ta CTBOPIOE IMIJIBHI TOKJIAAW CMITTS. Bueni
VYuiBepcurery Tacmanii BUSBUIH, 1110 ocTpiB ['eHIepCOH Mae HalBHINY MIIJIbHICTh MJIACTUKOBHX
BIIXOMIB cepel BiJIAJICHUX OCTPOBIB, J¢ IIOAHsS HakomuuyeThbess moHan 13000 HoBuX
(bparMeHTiB mIacTuky [2].

Boporeba 3 miacTukoBUM 3a0pyJHEHHSM mMOTpeOy€e KOMIJIEKCHUX IMIIXOIIB Ha
MDKHapogHoMy piBHI. HeoOXigHO BIOCKOHAIMTH 3aKOHO/AABYI MEXaHI3MU KOHTPOJIIO 3a
norpumanHsiM HopM MARPOL, 30kpema [lonatky V, mono 3a00poHM CKUAAHHS IUIACTUKY 3
cyneH. [ToTpiOHO pO3MIMPUTH IPOrpamMy 3 OUMILEHHS OKEaHIB Ta pO3pOOUTH e(PEKTHBHI METOIU
300py MIIABAIOUOrO CMITTS, 30KpeMa MUISIXOM BUKOPHUCTAHHS CIHEIialli30BaHUX TEXHOJIOTIH IS
BUJIOBY BiJIXOJIiB.

Crmig TakoX AaKTHBHIIIE 3alpoBaPKyBaTH 3aXOJH IIOMO 3MEHIICHHS BHKOPUCTaHHS
OJTHOPA30BUX IJIACTUKOBHX BHUPOOIB Ta CTUMYJIOBATH PO3BUTOK CHUCTEM MEepepoOKH BIIXOIIB.
Kpainu, 1o MarTh BUXiJ 10 MOPS, TOBHHHI BIPOBADKYBATH dKOPCTKI CaHKIIIi MPOTH CY/CH, 10
HNOPYLIYIOTh €KOJIOTIUHI HOPpMU. Ba)kiiMBo MiATpUMYBaTH 1HINIATUBY 3 MiJBUILEHHS 0013HAHOCTI
IrPOMaJSH 11010 POOIeMH 3a0pyIHEHHS OKEaHIB Ta CTUMYJIOBATH CYCNUJIBCTBO A0 3MEHILEHHS
BUKOPHUCTaHHS MJIACTHKY [4].

BucnoBku. I[Ipo6nema 3a0pyaHEHHS OKEaHIB IUIACTUKOM CTa€ Jiefajli MacIITaOHIIIO,
0 CTaBUThH I 3arpo3y HE JIMIIE MOPCHKE CEpEeNOBHINE, ajle W EKOJOTiYyHy CTadiJbHICTh
rtaHeT. [1macTUKOB1 BiAXOMM BIUIMBAIOTH Ha 3[I0POB’Sl MOPCHKUX OpraHi3MiB, 3a0pyIHIOIOTH
XapyoBl JIAHLIOTU Ta CHPUSIIOTH PO3LIMPEHHIO CMITTEBUX OCTPoBiB. CyIHOIUIABCTBO BIJIrpae
BaroMy pojib y HAaKONMWYEHHI IUIACTUKY B OKEaHi, TOMY BaXJIMBO IOCHWJIUTH KOHTPOJb 32
JOTPUMAHHSIM MDKHApOJHUX HOpM 1 cTaHzaapriB. CBiTOBa CHUIBHOTa IOBMHHA aKTHUBHO
BIIPOBAJ[)KYBATH 3aX0/IH 1100 CKOPOUYCHHS IJIACTUKOBUX BIAXO/IB, MIATPUMYBATH MepepoOKy Ta
OYUIIICHHA OKeaHiB. JIuie chiibHi 3yCHILIS MOXYTh TOIIOMOTTH 30€perTd OKeaH! YUCTUMU IS
MalOyTHIX TOKOJIiHb.
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Introduction. Marine debris represents a significant and pervasive environmental
challenge, affecting every region of the ocean. The marine environment is contaminated with a
diverse range of marine debris, including microplastics measuring less than 5 mm in size,
derelict fishing gear and abandoned vessels. It is estimated that hundreds of marine species
worldwide have been negatively impacted by marine debris. Ingesting or becoming entangled in
debris can cause harm or death to an animal, while also threatening the habitats they depend on.
Furthermore, marine debris can impede navigation safety and potentially present a risk to human
health.

Each year, billions of pounds of waste and other pollutants are discharged into the ocean.
The question thus arises as to the source of this pollution. The next question that arises after is
about the ultimate destination of this debris. Some of it is deposited on our beaches, transported
there by the action of waves and tides. Some sinks to the seabed, while other debris is consumed
by marine animals that mistake it for food. Some accumulates in ocean gyres. Pollution of a
different nature, but equally damaging to the marine environment, comes from sources such as
oil spills or the accumulation of many dispersed sources, such as fertilizer from our yards.

One of the most visible and alarming examples of marine pollution is the Great Pacific
Garbage Patch (GPGP), which highlights the urgent need for global action to prevent and
manage oceanic waste. Despite the existence of stringent regulations aimed at curbing marine
pollution, merchant shipping continues to play a role in the growth of the GPGP through various
ways.

Main part. The Great Pacific Garbage Patch is defined as a collection of marine debris in
the North Pacific. However, experts have highlighted that the term «Patch» is a misleading
nickname that creates the false impression that the debris is concentrated in isolated islands. In
reality, the debris is distributed across the surface of the water and extends to the ocean floor.
Marine debris is litter that ends up in the ocean, seas, and other large bodies of water [1].

The Great Pacific Garbage Patch is in the Pacific Ocean between Hawaii and California.
It is the most well-known patch. The Pacific Trash Vortex, as it is also known, comprises two
distinct collections of marine debris, situated within the boundaries of the North Pacific
Subtropical Gyre. It covers a considerable distance (1.6 million square kms (620,000 square
miles) consisting of 45,000-129,000 metric tons (50,000-142,000 short tons) of plastic as of
2018), from the West Coast of North America to Japan. The Vortex is comprised of two separate
formations: the Western Garbage Patch, situated in proximity to Japan, and the Eastern Garbage
Patch, located between the U.S. states of Hawaii and California. These areas of swirling debris
are linked by the convergence zone, a place where warm water from the South Pacific meets
colder water from the Arctic. The zone acts as a highway that moves debris from one area to the
next. The National Oceanic and Atmospheric Administration (NOAA) defines a gyre as a large
system of swirling ocean currents [2].

The accumulation of debris in the GPGP is the result of the presence of a significant
proportion of non-biodegradable material, including many plastics that do not wear down but
break into tinier pieces. What’s more, there is a possibility that the seabed beneath the GPGP is
also likely to be an underwater dumping ground. A recent study by oceanographers and
ecologists has revealed that approximately 70% of marine debris ultimately sinks to the ocean
floor.

In fact, no one knows how much trash makes up the GPGP. It is too big for scientists to
trawl through. Also, not all trash floats on the surface. The density of the waste means that it can
sink centimetres or even metres below the surface, making it challenging to accurately measure
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the area of the vortex. It is estimated that 80% of the plastic in the ocean originates from land-
based sources, with the remaining 20% deriving from boats and other marine sources. A study
conducted in 2018 revealed that synthetic fishing nets constitute nearly half of the mass of the
GPGP [3].

Plastic makes up most marine debris for two reasons. Firstly, the durability, low cost and
malleability (ability to withstand significant compression without breaking or cracking) of plastic
make it an ideal material for use in an increasing number of products. Secondly, plastic does not
biodegrade. Instead, it breaks down into smaller pieces, which can persist in the environment for
extended periods.

This paper seeks to ascertain the extent to which merchant shipping contributes to the
accumulation of marine debris in the GPGP. Despite the existence of strict regulations aimed at
decreasing marine pollution, merchant shipping continues to contribute to the growth of the
GPGP. This occurs in a number of different ways:

One of the most significant environmental concerns is the improper disposal of waste at
sea. Vessels are known to illegally dump a range of materials, including plastic waste,
packaging, and other garbage, directly into the ocean. This practice is often driven by negligence
or a desire to avoid disposal costs at ports.

The accidental loss of cargo is another major problem in the maritime industry. Container
losses, in particular, have become a prominent issue in recent years. The occurrence of adverse
weather conditions, such as storms or rough seas, can result in the inadvertent loss of shipping
containers overboard. The containers frequently contain plastics, which are subject to
degradation and contribute to the accumulation of GPGP. It is estimated that thousands of
containers are lost at sea each year, thereby contributing directly to the accumulation of marine
debris.

The next reason for the accumulation of marine debris in the GPGP is fishing gear from
commercial vessels. This is fishing gear that has been abandoned, lost or discarded by fishing
vessels. It is no longer in use and is no longer required. This can include nets, lines, and other
gear that may drift into the GPGP. This "ghost gear" represents one of the most damaging forms
of marine debris, as it has the potential to entangle marine life and damage ecosystems.

It is important to be aware that microplastics can be released into the marine environment
as a result of wear and tear of ship equipment, such as ship coatings, ropes, and other materials.
Similarly, the scrubbing of paint and hull cleaning can also introduce microplastic particles into
the ocean, which can later accumulate in the GPGP.

Inadequate waste management practices, particularly the lack of effective waste sorting,
also contribute to the growth of the GPGP. In some cases, waste sorting procedures are not
properly followed on board ships, resulting in plastic being mixed with other types of waste and
subsequently accidentally dumped. Furthermore, in some regions, ports lack sufficient waste
disposal facilities for ships, which has resulted in an increase in illegal dumping. [3, 4]

It is widely acknowledged that marine debris presents considerable risks and challenges
to the shipping industry, affecting safety, efficiency and costs. The following section outlines the
impact of marine debris on the shipping industry:

- The impact of large debris, such as abandoned fishing gear, floating logs, or lost
containers, on a ship's hull or propeller can be significant, particularly for smaller vessels. In the
event of a collision with debris, ships are forced to take evasive action, which increases the risk
of accidents due to a reduction in maneuverability.

- Another factor to consider is the entanglement of propellers and rudders in marine
debris, especially discarded or lost fishing nets and ropes. This can cause the vessel’s propeller
or rudder to become blocked, resulting in loss of propulsion or steering control. This can increase
the risk of grounding or collision, which can lead to costly repairs and delays.

- A further issue is the accumulation of marine debris within seawater intakes. The
presence of plastic bags or other debris can result in the obstruction of the vessel's cooling
system or sea chests, which are the areas where seawater is taken in to cool engines or other
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equipment. Blockages have the potential to cause engine overheating and subsequent machinery
failure. Overheating represents a further potential consequence of the aforementioned issues,
which could ultimately result in equipment failure.

- The removal of debris from propellers, rudders, or intake systems necessitates either
dry-docking or emergency repairs, which are costly in terms of both time and money.
Furthermore, damaged or fouled propellers reduce efficiency, increasing fuel consumption and
costs. The time spent addressing debris-related issues can also result in delays to cargo
deliveries, which in turn affects shipping schedules.

- The presence of marine debris has the potential to affect the functionality of
underwater pipelines and communication cables, which could indirectly impact shipping
operations, particularly in areas where these critical infrastructures are located.

- Port operations are at an increased risk due to the presence of accumulated debris in
harbour areas. Ships may experience delays in docking due to debris removal operations in port
waters.

- It is possible for ships to unintentionally discharge waste if debris clogs or damages
waste management systems. This could result in potential violations of MARPOL Annex V
regulations. Failure to comply with the relevant regulations regarding the handling of debris can
result in substantial financial penalties during port inspections [4].

The GPGP also has a significant impact on commercial shipping, presenting potential
risks to vessel safety, operational efficiency and environmental compliance. Vessels passing
through the GPGP may collide with large debris in the form of abandoned fishing nets,
containers or other floating objects. Such collisions can cause damage to the hull or bow,
resulting in costly repairs and operational delays. Although the likelihood of such an occurrence
is low in deep-water shipping lanes, debris can alter the intended courses of ships, which could
result in accidental groundings near coastal areas after course corrections.

Similarly, as previously outlined, ghost nets and other debris in the GPGP frequently result
in the vessel's propellers or rudders becoming entangled, leading to a loss of maneuverability or
propulsion. Fouled propellers can increase fuel consumption and put stress on the engine,
reducing operational efficiency. Crews have to spend time removing entangled debris, causing
delays in shipping and delivery schedules.

Debris can also block cooling water intakes, causing engine problems. Ships may need to
be repaired at sea or diverted to ports, which is expensive and disrupts schedules. Entangled
debris makes engines work harder and use more fuel. This makes the vessel less efficient and
more expensive to run. Ships may take longer to reach their destination if they are slow or have
to stop at ports to repair damage caused by debris. Ships going through the GPGP may have to
go slower to avoid damage, which makes the journey take longer. Ships that get damaged by
debris may have to stop at ports for repairs, which delays loading and unloading cargo and
affects global supply chains. Debris near ports can block ships entering or leaving harbours,
slowing down loading and unloading. Ports near the GPGP may have to spend more money to
clear the debris.

In order to remove plastic pollution from the oceans, a non-profit organisation, Ocean
Cleanup, is developing and implementing technologies on a large scale. It aims to remove half of
all plastic pollution by 2027 using floating barriers anchored to the seabed. This could be
effective because although microplastics dominate the patch in terms of quantity, 92% of the
patch's mass is made up of larger objects that have not yet broken down into microplastics [3].

The NOAA Marine Debris Program is dedicated to the prevention and removal of marine
debris from shorelines and coastal areas, where it is more easily collected. It is clear that the
most effective solution to the marine debris problem is prevention, which will take time to
achieve.

Specific mitigation strategies for merchant shipping include route planning to avoid
GPGP areas wherever possible; the use of improved onboard monitoring using radar or sonar
systems to detect large debris; regular maintenance and frequent inspection of propellers, rudders
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and seawater intakes. In addition, support clean-up initiatives and collaborate with organisations
working to reduce marine debris as well as strict adherence to MARPOL rules and guidelines to
ensure environmental compliance and avoid fines.

Conclusion. While merchant shipping is a vital component of global trade, the
prevalence of improper practices and accidents has contributed to the growth of the GPGP. The
GPGP is one of the most visible and alarming examples of marine pollution. It shows the urgent
need for global action to prevent and manage oceanic waste. By implementing more rigorous
regulations and enhancing waste management procedures, the shipping industry can make a
substantial reduction in its impact on marine pollution.

The GPGP represents not only a significant environmental issue but also a crucial area of
focus for the development and implementation of effective marine pollution prevention
strategies. By addressing the GPGP, significant progress can be made towards the protection of
the world's oceans and marine ecosystems from further degradation. The GPGP presents a range
of challenges for the merchant shipping industry, from operational issues to environmental
compliance concerns. To mitigate these risks and ensure safe and efficient shipping operations, it
is essential to implement proactive measures, including improved navigation, enhanced
maintenance, and international collaboration.
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Introduction. The maritime industry is undergoing a transformation to reduce its
environmental impact, and methanol is emerging as a promising solution for decarbonizing
shipping. This alternative fuel offers cleaner operations while maintaining fuel efficiency,
making it an attractive choice for fleet operators aiming to meet emissions regulations and
sustainability goals.

Advancements in dual-fuel engines have made methanol more viable for marine
applications. Its use affects vessel operations, from storage and handling to engine performance
and emissions reduction. This article explores methanol's properties, environmental benefits, and
economic considerations, along with case studies of successful methanol-powered vessels and
the challenges ahead for its wider adoption.

The shipping industry is increasingly turning to methanol as a promising alternative fuel
to reduce emissions and comply with stringent environmental regulations. This shift is driven by
its environmental benefits, regulatory pressures, and growing industry adoption.

Main Part. Environmental Benefits. Methanol offers significant environmental
advantages over traditional marine fuels. Studies show that it can reduce CO2 emissions by 7%,
SOx emissions by 99%, and NOx emissions by 60% from a tank-to-wake perspective [1]. Over
its entire life cycle, methanol results in 55% lower NOx and 92% lower SOx emissions
compared to conventional fuels [2]. Additionally, methanol's biodegradability reduces the
environmental impact of spills, making it a safer option for marine ecosystems [1]

Methanol's rise is closely linked to evolving regulations aimed at cutting maritime
emissions. The International Maritime Organization (IMO) has issued guidelines for vessels
using methyl or ethyl alcohol as fuel [3]. Regional initiatives like the European Union's Fit for
55 packages, which targets a 55% reduction in greenhouse gas emissions by 2030, have also
increased interest in methanol as a green alternative [1]. Moreover, stricter sulfur content limits,
such as the EU Sulfur Directive, make methanol an attractive fuel choice due to its low sulfur
content [2].

The maritime sector's interest in methanol has surged since 2021, leading to a rise in
orders for methanol-fueled vessels, including container ships, bulk carriers, and tankers.
Methanol's simpler technology and lower capital investment requirements compared to other
alternatives, like LNG, make it easier and more cost-effective to adopt. Engine manufacturers are
developing methanol-ready engines and retrofit kits to meet this growing demand [3]. However,
the limited availability of green methanol remains a challenge, as producers await stronger
demand before scaling up production [3].

Physical Characteristics

Methanol (CHsOH) is a clear, colorless, volatile liquid with an alcoholic odor, similar to
ethanol. It offers several advantages as a fuel, particularly in internal combustion engines, but
also presents certain challenges. Methanol has a high-octane number and resistance to knocking,
making it suitable for Otto engines. Its octane rating surpasses that of gasoline [4]. However, its
low cetane number makes it unsuitable for conventional diesel engines without modifications
[4].

Methanol's high heat of vaporization allows for higher fuel combustion and smaller, more
efficient engine designs with increased compression ratios [4]. Additionally, its lack of carbon-
to-carbon bonds and high oxygen content leads to soot-free combustion. However, methanol's
low energy content compared to gasoline, diesel, or ethanol limits driving range unless
compensated by larger tanks or higher-efficiency engines. Engine fuel systems need adjustments
to accommodate methanol's lower heating value [4].
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Safety Considerations

Methanol is classified as a Class IB Flammable Liquid and has a low flashpoint of 12°C,
which increases the risk of ignition. Its low ignition energy requires additional safety measures.
The National Fire Protection Association (NFPA) and Department of Transportation (DOT) rank
methanol's flammability as a primary hazard, with toxicity as a secondary risk [5]. Methanol is
toxic if ingested, inhaled, or absorbed through the skin, and large amounts can cause central
nervous system poisoning and even blindness or death [6].

Safety precautions include storing methanol in sealed containers, away from heat and
ignition sources, in well-ventilated areas. Temperature control is vital during handling to ensure
safety and efficiency [7].

Storage and Transportation

Methanol accounts for about 25% of seaborne petrochemical trade, with 80% of it
transported by sea. Its corrosive nature and flammability require special considerations in storage
and transportation. Moisture absorption and contact with inorganic salts make methanol highly
corrosive to carbon steel tanks, so specialized coatings like Marine LINE® are used for
protection [7].

As a hazardous material, methanol transportation must comply with stringent regulations.
This includes proper packaging, labeling, and documentation under global dangerous goods
regulations [8]. Specific requirements include storing methanol in sealed containers in ventilated
areas and using temperature control and personal protective equipment (PPE) during handling.

Dual-Fuel Engines

In recent years, the maritime industry has made significant strides in methanol engine
technology, with dual-fuel engines becoming a leading solution. These engines are designed to
run on both methanol and traditional marine fuels, offering operational flexibility while ensuring
compliance with strict emission regulations. Wértsil4, a key manufacturer in the maritime sector,
has developed a wide range of methanol engines and fuel systems to support ship owners in
lowering their greenhouse gas emissions [9].

Dual-fuel methanol engines typically adopt a diesel engine design, modified to burn both
methanol and marine diesel. A small amount of diesel fuel acts as a pilot to ignite the methanol,
enabling its combustion. The fuel injection system in these engines is distinct from conventional
systems, incorporating high-pressure methanol pumps and a common rail system to optimize
combustion efficiency [6].

A prominent example of this technology is the Wartsil&d 32 Methanol engine, available for
commercial delivery, which has shown strong performance in both field and laboratory tests,
often surpassing the capabilities of traditional diesel engines [9][10].

Retrofitting Existing Vessels

Retrofitting existing vessels to run on methanol has become a practical option for ship
owners who aim to reduce their environmental impact. This process can involve converting
current engines to be compatible with methanol or replacing them entirely with methanol-
capable engines [9]. Retrofitting also requires modifications to auxiliary systems, installation of
safety measures, and setting up methanol storage tanks.

The retrofitting process generally includes:

e Engine conversion or replacement.

¢ Installation of fuel handling systems.

e Automation and control system upgrades.
e Addition of methanol storage tanks.

e Modifications to piping systems.

Costs for retrofitting depend on the vessel size and engine type. For example, installing a
small methanol bunkering unit is estimated to cost around €400,000, while converting a barge
into a methanol bunker vessel can cost approximately €1.5 million [10]. Companies like Alfa
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Laval have also contributed to the development of the FCM Methanol fuel supply system,
selected by Maersk for their methanol retrofit project [11], to address the challenges of handling
low-flashpoint fuels.

Performance and Efficiency

Methanol engines have demonstrated strong performance and efficiency benefits.
Burning methanol produces 50% less NOx than fuel oil, helping engines like the Wartsila 32
Methanol comply with IMO Tier Il emissions standards. Additionally, when combined with
selective catalytic reduction (SCR) systems, such as Waértsild's NOx Reducer (NOR), these
engines can meet even stricter IMO Tier Il limits [9].

Waértsild's tests show that methanol engines match or exceed the fuel efficiency of
traditional diesel engines. Stena, a major shipping company, has reported fuel efficiency
improvements of 1-2% when using methanol, though formal tests have yet to be conducted.
However, methanol engines may have slower response times compared to diesel engines, which
could require the integration of battery packs to support heavy-duty operations and rapid power
demands. Engine manufacturers continue to refine methanol engines to improve power ramp-up
capabilities.

While methanol engines promote a cleaner lubricating environment, they can also result
in increased engine wear compared to fuel oil, which requires careful consideration in long-term
maintenance planning [6].

Emissions Reduction Potential

Methanol offers significant emissions reduction potential for the shipping industry, which
is aiming to decarbonize and achieve net-zero emissions by 2050. As a cleaner alternative,
methanol can assist in meeting stringent emissions targets [12].

CO2 Emissions

The CO2 reduction potential of methanol depends on its production method. When using
methanol in place of heavy fuel oil (HFO), CO2 emissions can be reduced by 7% on a tank-to-
wake basis. However, fossil-based methanol may produce more lifetime CO2 emissions than
diesel, while green methanol can be virtually carbon-free [1]. Renewable methanol, in particular,
offers substantial CO2 reductions, cutting emissions by up to 95% compared to traditional
marine fuels [12], making it an appealing choice for ship owners aiming to minimize their
carbon footprints.

Sulfur Oxides (SOx)

One of methanol's most significant benefits as a marine fuel is its ability to drastically
reduce sulfur oxide (SOx) emissions. Studies show that using methanol in place of HFO can
reduce SOx emissions by up to 99% due to the absence of sulfur in methanol itself [1][13]. This
reduction aligns with International Maritime Organization (IMO) regulations under MARPOL
Annex VI, which limits sulfur emissions in global shipping and in Emission Control Areas
(ECAS) [2].

Nitrogen Oxides (NOx)

Methanol also offers substantial reductions in nitrogen oxide (NOx) emissions. Tank-to-
wake analyses suggest that switching to methanol can reduce NOx emissions by up to 60%
compared to HFO [1]. Considering the full lifecycle, NOx emissions from methanol are
approximately 45% of those from conventional fuels per unit of energy [2]. To achieve further
reductions and meet IMO Tier Il standards, water can be added to methanol before combustion,
potentially reducing NOx emissions by 30% compared to fossil fuels [12]. Some studies suggest
that renewable methanol can lower NOx emissions by up to 80% compared to traditional marine
fuels [14].

The IMO has progressively set stricter NOx limits through its tiered system, with North
American and Caribbean Sea ECAs enforcing the most stringent Tier 11l NOx limits. Methanol
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engines, equipped with the right emission controls, are capable of meeting these demanding
standards [2].

Economic Considerations

The adoption of methanol as a marine fuel involves economic factors like fuel costs,
infrastructure investments, and total cost of ownership.

Fuel costs are a significant expense for vessels. Methanol has historically been less
volatile than LNG and costs about half as much as LNG [15]. However, fuel prices can fluctuate.
For example, methanol at USD 300.00/MT costs USD 104.00/MWH, while at USD 425.00/MT
it costs USD 150.00/MWH [15].

Methanol engines add about 10% to a vessel's cost, compared to 22% for LNG engines
[15]. Methanol infrastructure is cheaper and easier to implement than LNG, with minor
modifications required for bunkering [15].

The total cost of ownership (TCO) depends on fuel prices and technologies. For
passenger ships, TCO with methanol was found to be more than double compared to other fuels
[16]. In contrast, for a container ship, the TCO difference was only 0.4% higher for a methanol -
powered vessel [17]. Future carbon pricing will also impact TCO, with significant costs from
GHG emissions [17].

Case Studies: Successful Methanol-Powered Vessels

The Stena Germanica, a passenger ferry, became the world’s first methanol-powered
vessel in 2015 [19]. Retrofitted with Wartsild's dual-fuel engine, it successfully operates on
methanol, with minimal technical challenges reported [18].

Waterfront Shipping (WFS), a subsidiary of Methanex, operates the world’s largest fleet
of methanol-fueled tankers [20]. WFS has bunkered methanol from various locations and
achieved a significant milestone in 2021 with the first barge-to-ship methanol bunkering
operation in Rotterdam [21].

A.P. Moller-Maersk has committed to methanol-powered vessels, including the delivery
of the Ane Marsk in 2024. The vessel can reduce CO2 emissions by 280 tons per day compared
to similar ships using heavy fuel oil [22].

Challenges and Future Outlook

Scaling Green Methanol Production — green methanol production needs to scale
significantly to meet global demand. By 2027, capacity will reach 5.5 million metric tons, but
540 million metric tons will be required to replace marine fuel by 2050 [24].

Currently, methanol is available at over 120 ports globally, but the lack of infrastructure
at major bunkering hubs remains a challenge. Singapore accounts for 16% of all marine fuel
sales, and scaling green methanol production and distribution is essential for widespread
adoption [24].

Conclusion. Methanol as a marine fuel has a significant influence on the maritime
industry's efforts to reduce emissions and meet stringent environmental regulations. Its potential
to cut down CO2, SOx, and NOx emissions, coupled with advancements in engine technology,
positions it as a promising solution for cleaner shipping operations. The successful
implementation of methanol-powered vessels by companies like Stena Line, Waterfront
Shipping, and Maersk demonstrates its viability and paves the way for wider adoption in the
industry.

Looking ahead, the maritime sector faces hurdles to overcome in scaling up green
methanol production, developing bunkering infrastructure, and navigating the evolving
regulatory landscape. To address these challenges, collaboration among industry stakeholders,
policymakers, and researchers is crucial. As the industry continues to explore and invest in
sustainable fuel alternatives, methanol is poised to play a key role in shaping the future of low-
carbon shipping and contributing to the sector's decarbonization goals.
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THE ROLE OF GREEN SHORE ENERGY
IN SUSTAINABLE ENERGY SUPPLY FOR SHIPS

Topalov O.
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Introduction. It's important to use green energy instead of fossil fuels wherever possible
to meet increasingly stringent decarbonisation targets. Today, in many European countries up to
50% of electricity is produced from renewable sources such as wind, hydro or solar energy. This
makes shore power an extremely environmentally friendly option. Green shore energy can
reduce fuel use and emissions by up to 10%. Connecting to shore power also has the additional
benefit of reducing wear and tear on auxiliary engines. Instead of using diesel generators, ships
can connect to the electricity grid available at the wharf. This reduces emissions and therefore
helps make ports greener.

It is clear that shore power for commercial vessels will only work with new
infrastructure, regulations and technology. Perhaps not all ports have the proper infrastructure
yet. However, things are changing quickly. Governments around the world are now taking steps
to oblige ports to install shore power plants. There are hundreds of such projects in the US,
Europe and Asia. From 2030, all container and passenger ships will have to connect to the shore
network if they are in a European ports for more than two hours.

Main part. Green Shore Energy refers to the provision of electricity from renewable
sources (e.g., solar, wind, or hydropower) to docked ships. This allows vessels to power their
systems without running their diesel engines, thereby reducing emissions. Using shore-based
electricity to meet the various needs of a vessel at berth eliminates the burning of an equivalent
amount of fossil fuel. This results in the elimination of emissions from ships in port waters,
accompanied by a reduction in pollutants and greenhouse gas emissions. Additionally, it
mitigates the generation of noise, vibrations, and engine wear and tear.

Green Shore Energy, also referred to as shore-to-ship power or cold ironing, is a system
that allows ships to deactivate their auxiliary engines and establish a connection with the
electrical grid at the port. Green energy offers tangible benefits for the environment, as it is
derived from natural resources such as sunlight, wind and water. These energy sources are
replenished continuously, which is in a stark contrast to the unsustainable, carbon-emitting fossil
fuels.

Shore power enables vessels moored at a port to switch off their engines and utilize the
local power supply. The use of shore power has been proven to reduce emissions of COx,
nitrogen and sulphur oxides, as well as particulate matter. This has the additional benefit of
improving local air quality and reducing environmental noise. Electricity helps industries reduce
their carbon footprint. Ships can plug into local power grids when at port, reducing emissions
and saving fuel.

The following represents an overview of the operational principles of the system. The
Green Shore Energy system enables ships to connect directly to the electrical grid of a port
equipped with shore power infrastructure. This is achieved through the use of specialized
connectors and cables. This connection enables the ship to draw electricity for its onboard
systems, thus eliminating the need to run its auxiliary engines while in port. As previously
mentioned, the key advantage is the source of the energy, which is generated from renewable
resources such as wind, solar, or hydropower. This results in a significantly reduced carbon
footprint, with notable decreases in greenhouse gas emissions and the promotion of sustainable
maritime operations [1].

There is a summary of the aforementioned methods in which a ship-to-shore power
connection can be beneficial to a vessel:

First, while vessels are in dock, they typically depend on auxiliary engines that run on
fuel to power the systems on board. By switching to shore power, however, the need for fuel
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consumption during these periods is eliminated, which in turn leads to significant cost savings
over time.

Second, the utilization of shore power enables vessels to cease engine operation, thereby
reducing the emission of greenhouse gases, including CO2, NOx, SOx, and particulate matter.
This has the additional benefit of improving air quality in port areas and assisting with
compliance with the rigorous environmental regulations that are currently in place.

Third, a significant number of ports and regions have established emission control areas
(ECAS), which impose penalties on those found to be in non-compliance. The utilization of shore
power serves to guarantee compliance with environmental legislation, thereby reducing the
likelihood of imposition of fines or operational restrictions.

Fourth, the operation of ships with their main engines off, using only auxiliary engines,
can result in the generation of noise and vibrations. The utilization of shore power facilitates the
provision of a more tranquil and stable energy supply, thereby enhancing the living and working
conditions for the crew members on board.

Fifth, the prolonged use of auxiliary engines at the port facility has been identified as a
contributing factor to engine wear and tear, which in turn increases the necessity for
maintenance. The utilization of shore power serves to shorten the operational hours of these
engines, thereby extending their lifespan and reducing the costs associated with maintenance [2].

Ports in countries such as Norway, Germany and China have been at the forefront of
adopting renewable shore power solutions. European ports have also demonstrated a robust
commitment to reducing the environmental footprint of the maritime sector. Over the past
decade, Europe has made a significant investment in the deployment of Onshore Power Supply
(OPS) at major ports, with the result that European ports now account for over 80% of all shore
power facilities installed worldwide. The majority of these facilities are low voltage, operating at
voltage levels between 400 V and 690 V. They are utilized by a range of vessels, including
container ships, roll-on/roll-off (Ro-Ro) vessels, and ferries. High-voltage facilities, which
operate at voltage levels ranging from 6600 V to 11000 V, are primarily utilized by cruise ships
and are predominantly installed at cruise ports.

In order to illustrate the practical application of Green Shore Energy, it is useful to
consider a number of implementation examples. Norway has pioneered the use of shore power
facilities in Europe, with over 50 ports offering this service to vessels. The German government
is also supporting the adoption of shore power, investing in OPS to improve safety and
sustainability at ports. While German seaports have provided onshore power for vessels such as
tugboats, pilot boats, and inland barges, this option has not previously been available for
seagoing vessels. The Port of Hamburg is the first port in the world to offer a shore-side power
facility to vessels. The Netherlands provides shore power for vessels in the ports of Rotterdam
and Amsterdam. The Port of Rotterdam has recently inaugurated a new shore power plant, which
will provide offshore crane ships with shore power from wind energy. In terms of the availability
of shore power facilities, Sweden is second only to Norway among European countries, with
shore power facilities available at five major ports for vessels of various types. Italy was the first
Mediterranean country to install a shore power facility for cruise ships. To date, 41 Italian ports
have collectively invested 6 billion euros in the electrification of their docking terminals. Shore
power technology is gaining popularity in France. With the support of the government and the
European Green Deal, the electrification of terminals in three major French ports is scheduled for
completion by 2025[3].

So, the future of green coastal energy looks promising, driven by growing investments in
green port infrastructure and renewable energy technologies. Ports are getting more power from
sustainable sources to help the maritime industry go green. Green shore energy is becoming
more popular as international rules on ship emissions get stricter. This means more ships will use
cleaner energy while at berth.

Conclusion. Green shore energy represents a key element in the maritime industry's
trajectory towards sustainability. The provision of electricity from renewable sources to docked
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vessels eliminates the reliance on fuel-burning auxiliary engines, thereby significantly reducing
emissions of CO2, NOx, SOx, and particulate matter. This contributes to improved air quality in
port areas, mitigates noise and vibrations, and extends the lifespan of onboard machinery by
reducing engine wear and tear. The implementation of shore power facilitates compliance with
rigorous environmental regulations, establishing ports and vessels as pioneers in the transition
towards greener practices.

A number of countries, including Norway, Germany and the Netherlands, are at the
forefront of this transformation, investing considerable sums in shore power infrastructure
powered by green shore energy. These efforts have made European ports leaders in the global
adoption of Onshore Power Supply. As an increasing number of ports worldwide adopt
renewable shore power systems, the maritime industry will continue to benefit from a reduction
in environmental impact, operational cost savings and enhanced compliance with global
emission standards. The Green Shore Energy is well-positioned for continued growth and
success in the future. As international maritime regulations become increasingly stringent, this
sustainable energy solution is set to grow. It will help the industry become cleaner and more
efficient.
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Introduction. The International Convention for the Prevention of Pollution from Ships
(MARPOL) is widely recognized as the leading international convention focused on preventing
marine environment pollution by ships, both from operational and accidental causes. Initially, the
MARPOL Convention was adopted on November 2, 1973, by the International Maritime
Organization (IMO). However, in response to a series of tanker accidents between 1976 and
1977, the Protocol of 1978 was adopted. As the 1973 MARPOL Convention had not yet entered
into force, the 1978 MARPOL Protocol absorbed the parent Convention. Consequently, the
combined instrument entered into force on October 2, 1983. Later, in 1997, a Protocol was
adopted to amend the convention, and as a result, a new Annex VI was added, which entered into
force on May 19, 2005 [1]. Over the years, MARPOL has been continuously updated through
various amendments to address emerging pollution challenges. Today, MARPOL has been
ratified by more than 150 countries. But there is a need for ongoing vigilance and adaptation.
This study aims to observe the effectiveness of MARPOL Annex | regulations in controlling and
reducing oil pollution in marine environments.

Main Part. Controlling oil pollution is essential for marine environmental protection.
The world’s oceans provide us with 50% of our oxygen and are abundant in natural life,
pleasure, food, exploration, and a means of travel and commerce. Until the middle of the 20th
century, it was believed that the oceans were so vast that they could not dilute and render any
pollution harmless. Hence, rivers and oceans became a dumping ground for anything from
sewage to chemical plant run-off [2]. At the same time, there was a growing understanding of the
human impact and damaging effects that bad practices in shipping were having on the marine
environment. In response, in 1948, the United Nations established the IMO to ensure «Safe,
Secure, and Efficient Shipping on Clean Oceans». As a result, they became custodians of the
1954 OQil Pollution Convention, which aimed to control oil pollution caused by routine
operations like cargo tank cleaning [2].

The increase in tanker size and voyages in the 1950s and 1960s led to tragic accidents,
which released large amounts of crude oil and pollutants into the oceans. For example, in March
1967, the supertanker Torrey Canyon ran aground off the Isles of Scilly, spilling 119,000 tonnes
of crude oil. Efforts to control the damage, including bombing and napalm, failed, leading to
widespread pollution over 270 square miles and devastating marine life and coastal ecosystems.
This disaster spurred the international community to adopt the MARPOL Convention in 1973,
setting regulations to prevent marine pollution from ships [2].

Furthermore, history records numerous tragic incidents associated with oil spills into the
ocean. For example, in 1979, two gigantic supertankers collided off the island of Little Tobago
in the Caribbean Sea (see Pic.1). One of the worst oil tanker accidents killed 26 crew members
and released 280,000 tons of crude oil. Fires erupted on both tankers; while the Aegean Captain
managed to contain the fire and transfer some oil, the Atlantic Empress struggled. Despite efforts
to tow her to the open sea, the Atlantic Empress experienced multiple explosions, and on August
3, after ten days of burning, it sank, leaving a large oil slick behind [3].

Most pollution incidents still occur via ships. To minimize these, Annex | of MARPOL,
entered into force in 1983, introduces barriers across oil handling stages — loading, transport,
discharge, and use. Since 1992, an amendment has been introduced to require a double bottom in
tankers, which was revised in 2001 and 2003 [1]. Indeed, measures introduced by IMO have
helped ensure that most oil tankers are safely built and operated and are constructed to reduce the
amount of oil spilled in the event of an accident. Operational pollution, such as from routine tank
cleaning operations, has also been cut [4].
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Picture 1 — Rescue Operations After the Atlantic Empress & Aegean Captain Collision, 1979
(photos by Hein Hinrichs)

Currently, MARPOL Annex | prevents any oil pollution from ships. It consists of 39
regulations organized into seven chapters:

— Chapter 1 — General: Defines terms, scope, exemptions, and Special Areas with
stricter oil discharge rules;

— Chapter 2 — Surveys and Certification: Details survey and certification requirements,
culminating in the issuance of the International Oil Pollution Prevention (IOPP) Certificate;

— Chapter 3 — Requirements for Machinery Spaces of All Ships: Regulates machinery
space design and equipment, including sludge and fuel oil tank standards, oil discharge limits,
and record-keeping in Oil Record Book Part I;

— Chapter 4 — Requirements for the Cargo Areas of Oil Tankers: Sets standards for oil
tanker cargo spaces, including ballast tanks, double hulls; discusses cargo equipment such as Oil
Discharge and Monitoring Control System (ODMCS), Oil/water interface detector and Crude Oil
Washing requirements (COW), the oily mixture discharge procedure at sea, crude oil washing
operations and the use of Oil Record Book Part II;

— Chapter 5 — Prevention of Oil Pollution Arising from an Oil Pollution Incident:
Requires ships over 400 GT (and oil tankers over 150 GT) to have a Shipboard Qil Pollution
Emergency Plan (SOPEP), with guidelines for integration with Marine Pollution Emergency
Plans (SMPEP);

— Chapter 6 — Reception Facilities: Establishes shore-based facilities for oil residue
reception, especially in Special Areas;

— Chapter 7 — Special Requirements for Fixed and Floating Platforms: Provides
guidelines for oil storage platforms, requiring sludge tanks, oil-filtering equipment, and record
maintenance for oil-related operations [5].

The operational and construction regulations introduced by MARPOL have significantly
reduced accidental oil pollution over the past 30 years. Statistics from industry and independent
bodies show that MARPOL and other safety measures like mandatory traffic separation schemes
and international seafarer training standards have led to a steady decline in oil pollution
incidents. New MARPOL concepts include the 1983 requirement for new tankers to have
segregated ballast tanks and the 1996 mandate for double hulls on oil tankers, greatly enhancing
marine protection [4].

According to Oil Tanker Spill Statistics 2023, there was one large spill (over 700 tonnes)
and nine medium spills (7700 tonnes), totaling around 2,000 tonnes of oil spilled. The incidents
primarily involved heavy fuel oil, very low sulfur fuel oil, crude, and gasoline, occurring across
Asia, Africa, Europe, and America. This trend maintains the decade's average of approximately
6.8 significant spills annually, a substantial decrease from the 1970s, which averaged 79 large
spills per year [6].

Furthermore, MARPOL Annex | mandates that machinery bilge water be processed
through an Oily Water Separator (OWS) with an Oil Content Meter (OCM) to ensure oil
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concentrations do not exceed 15 ppm before overboard discharge. This requirement applies
internationally and is enforced by laws like the US Act to Prevent Pollution from Ships (APPS).
Under such laws, tampering with OWS/OCM systems or falsifying the Oil Record Book is a
criminal offense [7]. For example, according to the US Department of Justice, two shipping
companies were fined $2 million and placed on four years’ probation for illegally discharging oil
into the ocean. The case was in January 2023. The captain ordered the crew to pump the waste
overboard and falsified the vessel’s oil record book to conceal the discharge. After crew
members reported the incident, providing video evidence, the captain was sentenced to eight
months in prison. The penalty includes $500,000 for environmental projects in Louisiana, and
the companies must comply with an environmental compliance plan [8].

MARPOL Annex 1 is still being revised and supplemented despite the work done. For
example, on July 1, 2024, MARPOL Annex | introduced Regulation 43A, establishing special
requirements for Arctic waters. This amendment prohibits the use and carriage of Heavy Fuel Oil
(HFO) in Arctic areas to reduce pollution risks [9].

Conclusion. Implementing MARPOL Annex | has significantly reduced marine oil
pollution in recent decades. As a result, accidental and operational oil spills have been
minimized by regulatory measures like double hulls, oily water separators, oil discharge and
monitoring control systems, etc. Moreover, the frequency and volume of spills have decreased.
These norms were created because of the many tanker accidents that caused disastrous
consequences for marine ecosystems. The purpose of Annex | is to reduce the risk of such
incidents by controlling both the actions of ship crews and the responsibility of ship owners for
environmental safety. Thus, Annex 1 is an essential tool for the international community in
fighting for the world's ocean cleanliness and protecting marine flora and fauna.
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Introduction. Marine transportation of dangerous goods is a critical aspect of global
trade, as a significant portion of hazardous materials is transported by sea. The safety of such
operations is determined not only by the technical specifications of vessels but also by the
correct classification and handling of dangerous cargo [2]. When goods are handed over for
transport, they acquire a new status cargo and their physical and chemical properties become
essential transportation characteristics.

Main part. The key components of these transportation characteristics include the
substance’s physical and chemical properties, bulk and mass specifications, storage and transport
conditions, packaging methods, and specific safety measures. These factors form the foundation
for the classification of goods, particularly dangerous ones [1]. According to the United Nations
Recommendations, the International Maritime Dangerous Goods Code (IMDG), and national
regulations such as the MOPOG Rules, dangerous goods are classified based on the type of
hazard they may pose during transport.

Each class of dangerous goods is subdivided into subclasses that reflect the specific
properties and varying degrees of danger within each group. The goal of this classification is to
identify which goods pose a threat and to determine the appropriate class for new substances
based on their unique characteristics. Hazardous properties requiring special precautions include
flammability, explosiveness, toxicity, infectiousness, radioactivity, and corrosiveness.

The main types of hazards-explosiveness, flammability, toxicity, and radioactivity are
directly linked to the chemical composition and physical state of the substances. For example,
oxidizing agents, classified under Class 5, Subclass 5.1, contain excess oxygen, which can be
released under certain conditions (such as heating), supporting or initiating combustion in other
materials. Potassium permanganate, sodium hypochlorite, and nitrates are common examples of
such substances. Their ability to release oxygen makes them particularly dangerous in the
presence of flammable materials like wood dust, cloth, or metal powders, which can lead to fires
or explosions [4].

Improper handling and insufficient safety measures during the loading and unloading of
dangerous goods can significantly increase the risk of accidents. Additionally, adverse weather
conditions, such as storms and high waves, can exacerbate the dangers of transporting hazardous
materials, especially those sensitive to environmental factors like temperature and humidity. In
such cases, even slight deviations from standard procedures can have catastrophic consequences.
Thus, rigorous planning and ongoing risk assessments are vital in ensuring that these cargoes are
transported without incident.

The implementation of advanced technological solutions also plays a crucial role in
enhancing the safety of marine transport. Innovations such as real-time cargo monitoring
systems, temperature sensors, and automated fire suppression systems on vessels have
dramatically improved the ability to detect and respond to potential threats early. Moreover, the
adoption of global positioning systems (GPS) and satellite communications enables continuous
tracking of dangerous goods during transit, ensuring timely intervention in case of an emergency.

Mismanagement of such materials can have devastating consequences. Historical
incidents illustrate the severity of these risks, such as the fire on the steamship “Vira” in 1886,
which claimed the lives of over 200 people, or the explosion on the SS Fort Stikine in 1944,
where over 1,000 people perished. More recently, in August 2020, the explosion of ammonium
nitrate at the port of Beirut resulted in over 190 deaths and widespread destruction, highlighting
the critical need for strict adherence to safety protocols [3].

During the transportation of hazardous cargo, shippers are required to provide detailed
information about the goods, including the manufacturer’s details, the product’s name, its
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chemical properties (with up to 30 parameters), and specific transport and safety requirements.
This information is vital for the correct classification of goods and for determining the necessary
safety measures during transport.

For instance, oxidizers like potassium permanganate and sodium chlorate decompose
under high temperatures, releasing oxygen, which can sustain or even initiate fires. The
decomposition of nitrates can also result in the release of toxic gases, such as nitrogen dioxide,
which is harmful to both human health and the environment.

Marine vessels intended for the transport of dangerous goods must meet international
safety standards, such as those set forth in the International Convention for the Safety of Life at
Sea (SOLAS). These ships must possess a certificate of compliance, issued by the country’s
registry, verifying that their construction and equipment meet the necessary safety requirements

[1].
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Figure 1 — Transportation of dangerous cargoes

Summary. Ultimately, the safe transport of dangerous goods by sea requires a
comprehensive understanding of the properties of the materials being transported, as well as
rigorous adherence to international regulations and best practices. Proper classification, handling,
and safety protocols are essential to preventing accidents and ensuring the protection of human
life, the environment, and maritime infrastructure [4].

These additional paragraphs touch on the role of adverse environmental conditions and
technological advancements in improving the safety of transporting hazardous materials.
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CYJIHOBI EHEPI'ETHYHI YCTAHOBKH,
TA PECYPCO3BEPITAIOYI TEXHOJIOTIT
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CUCTEMMU, SKI ITIOKPAIIIYIOTHh YMOBMH ITPAII B TOKAX IIPH ITPOBEJIEHHI
PEMOHTHMUX POBIT CYJIEH TA IIVTAB3ACOBIB

Anopywenko JI. A.
Biookpemnenuti cmpyxmypnuil niopo30in « Mop cokuti gpaxosuii koneoxc
XepcoHcvkoi deporcasHoi Mmopcovkoi akademiiy
Hayroeuii kepienux — euxnaoau Kypunxo lzop Onexcanoposuu

Beryn. [lnaBywi moku, mompu iXHIO CKIQJAHY KOHCTPYKIIFO Ta BHCOKY BapTiCTh
eKCIUTyaTallii, HUH1 € OJHUM 13 OCHOBHHX 3aCO01B JJI1 PEMOHTY, CITyCKY, MiIHOMY Ta YTHIIi3armil
cyneH. YacTka JOKOBOIO PEMOHTY Ha MIANMPUEMCTBaX ChorofHi craHoButh 30-40% Bin
3arajbHOr0 00CSITy CYyJAHOPEMOHTY.

[IpenmeT nocniKeHHS OXOIJIIOE MPOLECH BIOCKOHAJIEHHS OOJaJHAHHS KOMITO3UTHHX
JIOKIB JUJISl IPOBEACHHS PEMOHTHHUX pOOIT CyJI€H Ta I1aB3aco01B.

Cucmemu 3axucmy 00Ky 8i0 1600y

ITpu excnyaTanii MIaBy4oro J0KYy B3MMKY 4acTO BHHHMKA€ HEOOXIIHICTb LIBApTyBaTH
CyIHa, KON B akBaTopii 6araro ipoxy. [Ipu 3axoni cyaHa i moTparuisie Ha CTanelb-nairy0y
noKy. HasBHICTH NbOAY YCKJIQJHIOE, a 1HOMI HABITh YHEMOXJIMBIIIOE PEMOHT IIiJI YOBHOM.
Bunanenns npomy Bumarae Oarato cui i yacy. Lle 30inblnye BapTicTh PEeMOHTY JOKIB TOMY
crewniajibHl IPUCTPOI AJIs 3aTPUMYBAHHSI JIbOly IOBUHHI OyTH BKJIIOUEHI Y TPOEKTYBAaHHS JIOKIB.

3a octaHHI poKu OyJIO 3alpONOHOBAHO 1 BUIPOOYBAHO KiJIbKa TaKUX MpUCTPoiB. Jlo HUX
BIIHOCSITBCSL PI3HI BUJIW BOJHHUX IEPEIIKOMA, a TaKOX OOJaJHAHHS IS HEeWTpamizaiii BOJTHHX
MOTOKIB, IO MPOTiKalOTh 4yepe3 aok. LI[o0 BimirHaTH Jix, SKUA PyXa€eTbCs Pa3oM 3 BOJIOIO,
BHKOPHCTOBYETHCS BOJIA ITiJ] THCKOM a00 CTHCHEHE TIOBITPSI.

[TpucTpiii, 1110 3aTPUMYE JIiJ] CTpyMEHEM BoJHU (puC. 1), 3alIpOIIOHOBAHO KOHCTPYKTOPOM
B. I1. CekicoBum [1]. Taki npuctpoi 11 3aTpUMyBaHHs JIbOJy MOBHHHI OyTH BCTaHOBJIEHI Ha
000X KIHISIX cTamenb-nanxyou. bamactHuii Hacoc y CyXoMmMy MPUMIIIEHHI TMpaioe Ha HOCI, a
iHmmit — Ha kopwmi. Ll[o6 3amo0irté moTparuisiHHIO JIbOAY depe3 OidyHui OoTBip i1 HEoOXimHO
3aKpUTH CITKOIO.
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Pucynok 1 — Cxema npucTporo, 110 3aTpUMYE JiJI CTPyMEHEM BOJIU B HOCOBIM YacTUHI Cy/AHA

3acTocyBaHHsS OTpUMajM I[HEBMATUYHI 3aTPUMYIOUl HPUCTPOi, SKI MPEICTaBISIOTh
coboro TpyOy miamerpom 90 MM, SiKa KpIIUTBCA 10 Kparw Cramenb-nmajxyou goka. Y TpyoOi
MPOCBEPIIOIOTh OTBOPH jaiamerpoM 3—5 MM 3 iHTepBasiom 80—-100 mm. Kinens TpyOu
MIIKITIOYAETHCA 10 JIHIT CTHUCHEHOTro MoBiTps. [IoBITps, 110 BHXOAWTH 3 OTBOPIB, YTBOPIOE
rpe0enIi Ha moBepxHi Boau. L{e 3amobirae nmomananHio JIbOJy Ha CTarelb-nanyoy.

L1i mpucTpoi po3TaloByOTh Ha 000X KIHISIX JOKY. JIb0030ipHUK MpaIfioe BiJl JBOX JOK-
KoMIpecopis mpoayktusHicTio 10 M%/xB. TpuBana ekciyaramis 101030ipHHKA A€ MO3UTUBHI
pesyibratd. KinbKicTh 1Oy, WO MPOCOYYETHCS, HAa CTameNb-Nany0y AOKy, OOJaJHaHHM
MTHEBMATHYHUM JIbOA0301pHUKOM, OyJia He3HAYHOIO.

Jis 3axucTy AOKY BiJl JIbOAY Ta MIATPUMKH CYTHOIJIABHHUX IUISXiB BUKOPHCTOBYIOTH
crienianpHi MHeBMaTW4yHi cucremu. lloBiTpsa, mo mnomaerbcst uvepe3 TpyOy, BUXOIUTH

102



Cyuacni npobnemu Mopcoko2o mpancnopniy ma besnexa mopeniaecmea, 21 nucmonaoa 2024 p.

MajJeHbKMMH OyibOamkamMu. 3aBAsKd IbOMY OUIBIN TEMJi HY)KHI IIapy MiJHIMAIOTBCA Ha
MIOBEPXHIO 1€ 3a1100irae 3aMep3aHHIO BOJU Ha IMOBEPXHI, OCKIJIbKHU JI1€ YUCTO MEXAHIUHO 1 Yyepe3
TEIJIO BOJH, 110 MiJAHIMAa€eTbcs 3HU3Y. 71 3axucTy BiJ 00jeqeHiHHS Heo0X11Ha podoTa CUCTEMHU
5-10 XBWJIMH Ha TOJUHY.

Koncmpyxkuii, wio 3axkpusaroms 00K 3 mopuyis

[InaBy4yi mOKM BIAKPUTI 3 TOPLIB Ta YacTO MalOTh NPOXOAH (BaHTAKHO-
pO3BaHTaXyBalbHI BikHAa) y Oamtax. Komm cunbHHMI BiTep HampaBieHMH Yy TOpeub IOKY,
XBOPIIOTH JIFOJH, 1110 TYT MPAIIOI0Th, po00Ta CTAa€E BAXKKOIO, a 4aCOM 1 HEMOKIIUBOIO.

[TignpuemcTBa, sKi OOCIYrOBYIOTh JOKH, 4YacTO CTUKAKOTHCI 3 HEOOXITHICTIO
Oropo/KyBaTH TOPLI AOKIB 1 mpoxoau y Oamrax. HalimommpeHimmm criocodoM € 3aluBaHHS
TOPIIIB 1 MPOXOIIB 3 JOMOMOT' OO JIepeB’THUX IOMIOK. [ boro moTpiOHO Oararo NepeBUHH Ta
mpalli, OCKIJIbKA O0JaJHaHHA IS IMX LIUTIB CKJaJHe Ta Jopore. TakuM YWHOM, BCTAHOBJICHHS
3IIACHIOETHCS JIUIIE B 3MMOB1 MiCSIli, MICIIsI «OCTAHHBOTO B POIIi» JOKYBaHHS.

[Ipy mpoekTyBaHHI HOBOrO JOKY BENMKE 3HAa4YeHHs MPUIUISAETbCS HaJiHOMY Ta
IIPOCTOMY O0JIaJHAHHIO IS 3AKPUTTS TOPLIB Ta BIKOH 3aBAHTAXKEHHA [2].

3aKpUTTS BaHTAKHO-PO3BAHTAXKYBAJIbHUX BIKOH Yy JOKY JIETKO 3A1MCHIOETBCS 3a
JIOTIOMOI'0I0 PO3CYBHUX LIMTIB, SIKI II€pECYBalOThCA Ha posMkax mo peiui. Ha puc. 2 nmokasano
KOHCTPYKIIiFO BOPIT 13 BEpXHBOI PEHKOIO 11032 JOKOM.

Pucynok 2 — Po3cyBHi Bepi 115 3aKpUTTS BIKOH JUJIS1 HABaHTaKCHHS.
1 nBepi; 2 HUKHI peiiky; 3 BEpXHI peiiku; 4 poIuKu

3aKpUTTS y BUIJIA1I PO3CYBHUX CTalleBUX IIMPM 300pakeHa Ha puc.3. Ha topusax Oamr
BUIPHO pO3TalIoOBaHi MMTH. J{Js KpinjeHHs moTpiOHA ycTaHOBKa crelianibHOro kapkaca. Lut
nepeMillyeThCsl MO HANpPSIMHUX pelKkax 3a JOMOMOIOI TPOCIB depe3 OJOKM MMHIsIMH abo

KpaHOM.

B

Pucynok 3 — 3akpuTTs AOKY 3 TOPIIO BUCYBHUMH I TA. 1,2 — KT Y poO0YOMY Ta HEpoOodoMy
MOJIOKEHHI; 3,4 — BEpXHs Ta HIKHS HANpaBJysifoya; 5 — MOHTa)KHA paMa IIUTIB
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B iHmomy BapiaHTi 3aKprBaHHS 371 CHIOETHCS PO3CYBHUMH JIBEpUMA, SIKI CKJIaJIAl0THCS 3
JIBOX YOTHUPUMICHUX HAMIBCTIHOK. J[Bepi, IO CKJIAJAIOTHCS 3 METAJEBHX IIUTIB, 3’ €HAHUX
neryisiMu. Hanmpasnatu pyx JBepeil 1 mosermyBatd iX pyx JONOMAararoThb pPOJIMKH, IO
BCTaHOBJIIOIOTHCS Ha HUKHIM 4acTHHI 1 peiOK Ha cTanenb-naxy0i. 3aKpuTTs Ta BIAKPUTTS BOPIT
3MIHCHIOETHCS JIOKOBUMH KpaHaMH 3a JIOIIOMOIOK TPOCIB, IO MPOXOJATh 4Yepe3 OJIOKH,
BCTaHOBJIICH] Ha OamITax.

Po3pobOnstoTbess  pi3HI  BapiaHTH  3aKpUTTS  TOPIB  ABEPUATAMHU-3aCyBKAMH  Ta
BUKOPUCTaHHS TOQPOBAHUX CTaJEBUX JIMCTIB. Y HEPOOOUOMY CTaHI CTalb CKPYYy€EThCS Y
PYJIOHHU 1 BEPTUKAJIBHO a00 rOPU30HTAIbHO KPITUTHCS Ha TOPLSAX JIOKY.

Toprese crarioHapHe TEPEKPUTTS CKIIAIAE€THCSA 3 TPHOX CTAJIEBUX IIUTIB, SIKI MIAPHIPHO
KPIMJISATHCS O HUXKHBOI YaCTHHHM MOCTIHHOI cTpinoBoi mnatdopmu 10Ky (puc. 4). B cymenomy
CTaHI MEPEKPUTTS YKIAAAETHCS Ha IIATPOpPMYy, SIK MiAJIOra, BEPXHS YaCTHHA KO TPOXU 3BHCAE
Haj kpaeM. 1100 yHMKHYTH MOIIKO/PKEHHS 3BHCY, Ha HHOTO BCTAHOBIIIOETHCS MPUBAIIbHI OpYyCH.
BeprukanbHuil miaioM NepekpuTTs 3A1HCHIOETHCS IMUIISIMH.

[Ting yac mOKyBaHHS CyIHA i3 3aBICOM IIEHTpPAJIbHUN IIUT HE MOXKHA MiAHIMATH, a TOPII
MO’KHA 3aKPUTHU JIMIIE IBOMA IMMTAMHU Ha KpasiX 1 Ope3eHTOBUM MOKPUTTAM MiXK JBOMA IIUTaAMH
Ta CYZAHOM.

YV O0opTOBUX IIMTAX € ABEPI AJI IEPEXOY 3 CTalleb-TayOn Ha KOHCOJIbHUM MalilaHYuK.

3arajoMm Il IpUCTpill € KOHCTPYKTUBHUM JIOOBHEHHSIM JIOKY, HE 3MEHIIY€E MPOCBIT 1
MPOCTHI Yy BUKOPUCTaHHI.

Pucynok 4 — Ilepexkputts TOpLs 10Ky 3 3 MUTIB. | — O14HI IUTH 2 — CEpEIHIN IIUT

Koncmpykuyii puwumyeans 011 00C/1y208y6anns cyona

OnHuM 13 HAaWBKIIMBIMIMX 3aXOIB IIOAO IOJIIMIIEHHS YMOB Ipalli y JOKaxX Ma€ CTaTh
BUKOPUCTAaHHS HAJIHHUX 1 3pYYHUX y BHKOPHCTaHHI IOKOBUX PpUIITYBaHb (JiciB). CTBOpEHHS
TUMYACOBUX JIEPEB’THUX PULITYBaHb € TPYJOMICTKUM 3aBJaHHAM 1 NOTpeOy€e BEIMKOI KIJIbKOCTI
nepeBUHU. TUMYACcOBI JIICH HE 3aBXKIU BIAMOBIAAIOTH BUMOTaM OE3IeKH.

Bunukinm nuTaHHs 1M1070 HEOOX1THOCTI CTBOPEHHS MOCTIHHOI J1COBOT CIOPYAH Y CKIaAl
JOKY. Psii KOHCTpyYKIii MOKa3aiy MO3UTUBHI PE3yJIbTaTH B €KCILTyaTalliiHUX BUIPOOYBaHHSIX.

Bumorn o o0jamHaHHS TOCTIMHMX JOKOBHMX JICIB: JIICK TOBHHHI OYyTH MIIIHUMH,
CTIIKMMU Ta IPUAATHUMU J1JI1 BUKOPUCTAHHS.

st 3a6e3neuenHs 6e3mexku mpu poOOTi Ha BUCOTI Ha JIicaX BCTAHOBJICHI OTOPOXKi.

Bci mocriiiHi Jich, qesKi 3 SKUX 3aJUIIAI0THCS Ha JI0OKaxX MiJ 4ac BXOAY Ta BUXOAY CYJEH,
CJIiJI 3aCTOCOBYBATU TUIbKU B aKBaTOPisAX, HE 3a0pyIHEHUX HA(TONPOAYKTaMU. Y 3a0pyaHEHHUX
BOJIOIIMaxX BUKOPHCTOBYIOTH JIiCH, SIKi BUJAISIFOTH 3 JIOKY ITi/1 4Yac BBEICHHS Ta BUBEICHHS Cy/IHA.

JIOKOBI J1icM MOKHA PO3/IJIMTH Ha MiABiCHI (KOHCOJIbHI), IKi HE MaIOTh OIMIOPH Ha CTaIlelb
nay0i, 1 Jticu 31 criikamu a0o hepMu, 110 CIIUPAIOTHCS Ha CTalenb-Manyoy.

Bucsai yticu 3a3BUuail CKIaNAlOThCA 3 PO3CYBHOTO Kapkaca, MPUKPIIIEHOTO 0 OarT
JIOKIB, TIOKJIAJICHUX HAa HUX HACTHJIB 13 WIUIbHO 30MTHX ACPEB'STHUX JOMIOK 1 BiIMOBITHOL
oropoxi. [IponmoHyeTbCsl BUKOPUCTOBYBATH TEJECKOMIUHY TpyOHY (epMy, 10 KPIMUTHCA 110

104



Cyuacni npobnemu Mopcoko2o mpancnopniy ma besnexa mopeniaecmea, 21 nucmonaoa 2024 p.

6amt. Bonu oOepraerbecs Ha 180 rpamyciB HaBKoIO cBOe€i BepTHKaibHOi oci. Komu cynnHo
3aXOJUTh 1 BUXOAUTD 3 JOKY 3aXUCHE IIOKPUTTS Ta OrOpOKa JIICIB 3HIMAETHCS.

Opecbkuil CyAHOPEMOHTHUH 3aBOj] NMPOMOHYE MOJAYJbHY MiABICHY MIaTdhopMy, sKa
obepraetrhecst Ha 90 rpaayciB HaBKOJIO TOPU3OHTAIBHOT OCI, KOJH JIICH HE BUKOPHUCTOBYIOTHCS.
[TnaTdopma ckiaaeTbcsi BEPTUKAIBHO 0 OAIIT JOKY W 3aKPIIIFOIOTHCS Ha HUX [3].

Ha Pu3bkomMy CyTHOPEMOHTHOMY 3aBOJIi po3p00JICHO IIaT(OpPMY PUIITYBaHb, J¢ Maryoa
KPIMUTHCS HA TEJIECKONIYHOMY KPOHIITEWHI 1 MOXKEe 3HIMATHUCS, KOJTU HE BAUKOPHCTOBYEThHCS.

ByniBHUIITBO MiJBICHUX JICIB, B SIKOMY HECydl €JEMEHTH BCTaHOBJIEHI Ha OamTax
HEeMpaKTUYH1, TOMY 110 BOHU HEAOCTAaTHHO MIIHI 1 MalOTh BEJIUKY KOHCOJb. Lle mpu3BoauTh 10
OOMEeXEeHHs BHUCYBaHHS Ta pocTy JiciB. ToMy KOHCTPYKLis HEIOCTaTHbO YHIBEpcajbHa 1 HE
MOyK€ OyTH YCHIIIHO BUKOPUCTAHA Ul PEMOHTY KOpaOJIiB pi3HUX pO3MIpIB.

Haii0inpm 3py4yHa KOHCTPYKILis JIiciB OyIa 3amporoHOBaHa Ha CyJJHOPEMOHTHOMY 3aBOJi
y M. Pura. Ile no’d3aHO 3 BIIKpUTOIO (DEPMOBOIO KOHCTPYKIII€IO OaIlT CTaJeBOr0 JOKY-
MOHTOHA, KPOHIITCHHW PUIITYBaHb IEPEMIIIYIOTCS Y CEPEANHY, O3BOJSIFOYHA CTBOPHTH
MacHBHY CeKIli0 (KopoOYaTy CEKIIi0), sika BXOJIUTh B 3BapeHi KopoOku-omnpu. Lle 3abe3neuye
MIIIHICTh OMIOPHUX €JIEMEHTIB JIICIB. 32 JaHUMHU 3aBOJy B Pu3i, Jlick HaBKOJIO Cy/IHa CTaBJISTHCS
3a MIBTOPU T'OJMHU Ta CTUIBKH X 3aliMa€e po30MpaHHs.

VHiBepcagbHa KOHCTPYKIISI METaJeBOro pUINTYBaHHA (puc. 5) g 10Ky Oyia
3alpoONoOHOBaHa Ha PU3BKOMY CyIHOPEMOHTHOMY 3aBOAl 1 YycmimHO BmopoBamxeHa. Lli
PHILITYBAHHS CKJIAJAIOTHCA 3 JIETKUX CTajeBUX (epM-CXOJiB 3 MIapHIpaMU Ha KIHISIX CTaJIEBHX
KPOHIITEHHIB, SKi TAKOXK 3aKpPiIUIeH] Ha meTsaX y Oamrax noky. [llapHipHe 3'€qHaHHS 103BOJISIE
JOCTaBUTH BcE OO0JagHAaHHSA [0 OallT, BKIIOYAIOYM YCTAHOBKY pHUINTYBAaHHsS Ol CydHa,
HEe3aJIe)KHO BiJl IIMPUHU CyJHA 1 BificTaHi MK OamToro 1 cynHoM. Lle mocsraerscs 3MiHOIO KyTa
KpIMJIEHHS KpOHIUTEHa moa0 6amTu B Mexax 20-90°.

JlepeB'saHi WUTH AJ HacTWIIY KJIAAyTh Ha (epMm-cxoau. Po3TamryBaBum ropu3oHTasbHI
eleMeHTH depM depe3 KokHi 0,5 M, MOYKHA pO3TalllyBaTH PUIITYBaHHS Ha MOTPIOHIN poOoUiii
BHUCOTI.
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Pucynok 5 — YHiBepcanbH1 MeTajieBl pUILTYBaHHS

s Toro, mo6 (epmu He BUCIIM Ha KPOHINTEHHAX, KOJM PUINTYBAHHS 3HAXOIUTHCS B
poOOYOMY IMOJTOKEHHI — HWKHIN KiHEIlb KPOHIITEHHA OCHAIIICHUH CIIeIiaIbHUM TEJICCKOIMYHUM
HAKOHEYHUKOM. 3a JIOMIOMOT'OI0 BUCYBHOTO HAKOHEUYHHKA (hepMa MIIIHO CIIHPAETHCS HA CTaNelNb-
naayoy B poOOYOMY IOJIOXKEHHI, 1 CTBOPIOETHCSA HEOOXITHUK MPOCTIP, KOJU BiJIBOJAUTHCS Y
HEpOOOUE MO0 ECHHSI.

[li pumTyBaHHS MOXXHA BCTAaHOBUTHM Ha JOKaX, A€ KPOHIITEHHHM MOXKHA HaIIINHO
HNPUKPIIUTH 10 OAlITH.

3aBAsSKY MIAPHIPHINA KOHCTPYKIIii, 0 3’ €JHY€ KPOHIITEHHH, TIONIepeyHi Oanku, pepMu Ta
[T HACTHIy, PUINTYBAHHS MOJYKHA JIETKO BCTAHOBHUTHU SK Y poOOUYOMY, Tak 1 HE pobouomy
nonoxkeHHi. [lepea 3axo0M 1 BUXOJOM Cy/AHA 3 JIOKY PUILNTYBAaHHS MEPECYBAOTHCS 0 OamT i
3aKPINIIIOIOTHCS ITHPSMHU.

Y KOMMO3UTHOMY JIOKYy TaKO)XX MOXKHa BHUKOPHCTOBYBATH JIiCM-KO3y1a (pHC. 6),
3anpornoHoBaHi KaHOHEPCHKUM 3aBOIOM, SIKi YCITIITHO BUKOPUCTOBYIOTHCS.
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Jlicu MOXXyTh MaTH BiJl IBOX /10 YOTHPHOX MOBEPXiB. BiH yHiBepcanbHUH 1 MIAXOIUTh AJIS
JIOKIB 3 P13HOIO HECYUOIO 3/IaTHICTIO.

Jlicu-K0351a BUBOJATHCS Ha JJOK KpaHOM, HOr'0 MOXKHA JIETKO TIEPEMICTUTH 32 JIOIIOMOT OO
pPOJIUKIB Y370BXK OopTy cyaHa 1 3adikcyBaTd B TOTPIOHOMY IOJOXKEHHI 3a JIOMOMOTOI0
crnerniaabHuX ikcaTopis.
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Pucynok 6 — I1epecyBHi Jlicu-ko371a

BukopucranHd 1UX JICIB € JIy)X€ NPaKTUUYHUM JUIsl 3aBOJIB, BOJHI IIOBEPXHI SIKMX
3a0pynHeni Hadrompoayktamu. TomMy mIo mif 4ac 3aXO0Ay 1 BHXOAY YOBHIB JIiC IMOBHICTIO
BUJANIAETHCS 3 JIOKY.

3 mocBimy poOOTH 13 3a3HAYEHUMU TOKOBHMH PUIITYBAaHHSIMH MOXHA 3pOOUTH BHCHOBOK,
110 JUIA PEMOHTY IWITHAPUYHOT YaCTUHU KOpaOJIs € AOBOJII 3pydYHi pUIITYBaHHA. J[JIs1 peMOHTY
Kparo Cy/JHa BUKOPHCTaHHs JIICIB HabaraTo CKJIaJIHiIIe.

Ha Kanonepcbkomy 3aBoji Oyina 3alpollOHOBaHA OpUTiHAJbHA  KOHCTPYKIIiSI
PHUIITYBaHHSIMH JUJIST PEMOHTY KpaiB cyzaeH. [1incTaBowO mij pHIITYBaHHS € MEPECyBHHM MOPTa,
Ha SKOMY YKpiruieHi ¢gepmu-ctiiiki. Ha Hux depe3 koxHi 2,1 M Ha rOpHU30HTAJIBHUX peHKax
BCTaHOBJIEHO poOOYl IUIOMIAJKU TMiJ PUINTYBAHHS, $KI IEpeCcyBaeTbci B TOPU3OHTAIbHIN
TUTOTIMHI.

VYemimHza ekcrutyartalis pUINTYBaHHS 1€l KOHCTPYKLII JO3BOJISIE PEKOMEHAYBATH iX Y
SIKOCTI THITOBUX JIJISi PEMOHTY KpaiB Cy/ICH.

BucHoBOK. BipoBa/ykeHHS Cy4acCHUX TEXHIYHHX PIlICHb IS TOKPAIICHHs YMOB TIpalli B
JIOKaX TiJ 9ac PEMOHTY CYACH Ta TJaB3aco0iB TaKUX SIK CHUCTEMHU 3aXHCTy BiJ JbOMIY, 3aXUCHI
KOHCTPYKIIii BiJl BITPY Ta BJIOCKOHAJE€HI KOHCTPYKIIi PHINITYBaHb, MAIOTh HAa METi MiJBUIIUTH
e(eKTUBHICT, poOOTH, 3a0e3meunTd Oe3NeKy IMpaliBHUKIB Ta 3MEHUIMTH BUTPATU Yacy 1
pecypciB Ha peMOHTHI poboTu. BripoBakeHHs IMX 1HHOBALIIM J03BOJISE€ ONTUMI3YBaTH IIPOLIECH
CYIHOPEMOHTY, POOJISIUM iX MEHII TPYAOMICTKUMU Ta O1JIbII aaITOBAHUMHU /10 CKIIATHUX
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106



Cyuacni npobnemu Mopcoko2o mpancnopniy ma besnexa mopeniaecmea, 21 nucmonaoa 2024 p.

YJIOCKOHAJEHHSA MPOLECIB EKCIIVIYATAIII EHEPTETUYHOI YCTAHOBKHA
CYJIHA «EXCELERATE SEQUOIA» IPU BUKOPUCTAHHI 'A3OBUX ITAJIUB

Bonkos A. O.
Xepconcvka oepaicasna MOpCcvbKa akademis
Hayxoeutl xepienux — 0.m.u., npog. I puyyx I.B.

Beryn. 3a octanni 30-35 pokiB MOpCBHKI TepeBe3eHHsT HeOe3[eYHNX BaHTaXiB HAJHMBOM
Pi3KO 3pociu i OyJI0 CTBOPEHO Crelialli3oBaHi Cy/IHa IXHBOTO MepeBe3eHHs. TaHKepu-Ta30BO3M €
HAOLIBII CKJIQJIHUMU CIIOPYAaMH 4Yepe3 Te, N0 BaHTaX, IO IEPEBO3UTHCS HUMH, CTAHOBHUTH
BEJIMYE3HY 3arpo3y 3 TOYKHU 30py Oe3NeKru MOpPEIIaBaHHS Ta OXOPOHH MOPCHKOTO CEpEIOBHIIA,
HE3pIBHSAHHY 3 Ti€l0 HEOE3MEeKOolo, sIKy CTaHOBUTH cupa HadTa. ByaiBHUIITBO creliai3oBaHUX
Cy/IeH JIJIsI TIepeBe3EeHHS HAIMBOM HeOe3MEeYHHUX BaHTAXIB MOYAI0Cs B OCHOBHOMY micist pyroi
CBITOBOI BiMHM 1 10 cepeauHu 60-X POKIB TaHKEP-ra30BO3 CTa€ OCOOJIMBUM THIIOM CYJHA,
BIJIMIHHUM B1J] 3BUUaHOT'0 TaHKEPA.

AHaniz craHy npoOJjemu. TaHKepU-Ta30BO3M MPOEKTYIOThCSA, OYAYIOTHCS Ta
EKCILTyaTYIOThCS BIAMOBIIHO JI0 IEBHUX MPAaBWI Ta 1IHCTPYKIii. L{i mpaBuia ta iHCTPYKIi, 110
BCTaHOBIIIOIOTHCA ypAJaMU TUX KpaiH, y SKUX Taki CyJHa 3apeecTpoBaHi, po3poOisioThCS
CIUIBHUMHU 3YCHJUIIMU IPEJCTaBHUKIB PI3HUX KpaiH CBITY MiJ erijor0 MiXkHapoaHOI MOPCHKOI
oprawnizanii (IMO) [1-4].

OcCkibKY 111 TpaBuia € 000B'SI3KOBUMH, TO CYAH Y BCbOMY CBITI MiIJAIOTHCA MTEPEBIPKaM
Ha BIAMOBITHICTH BUMOTaM LIMX MpaBui. JlOTpUMaHHS [UX MPaBWI — 3aopyKa Oe3MmeKu CyaHa,
JMOBKULISA, 1 HaBiTh HEOAMIHHA yMoBa 3abe3neueHHs O€3MeKu BaHTaXy Ta Oe3MedyHoro
BUKOHAHHS BaHTaXHUX omepamiid. O0'eM mepeBe3eHb 3pIIKEHUX Ta3iB HAJIMBOM IIBUIKO
30UTbIIYETHCS, @ aCOPTHMEHT BaHTaXIB Oe3NMepepBHO pO3IIUPIOETHCS. PO3BHTOK Takux
nepeBe3eHb BUKIIMKAJIO CTBOPEHHS CIIEiaIbHUX MTPaBUIT O€3IEKH.

[Tutanus Ge3nexu razopo3iB BUHUKIM B IMO npubiau3Ho B TOil e yac, 1o 1 npodiema
TaHKepiB-XiMoBO3iB. [Ipuitmatoun Komekc OynmiBHUIITBA Ta 00JIaHAHHS CYJICH, IO MEPEBO3SITh
HeOe3meyHi XiMiuHI BaHTaxi HanmmBoM. Ha mpoxanus Acambnei IMO OyB miaroToBlieHUi
KOZEKC, IO OXOIUIIOE TIEPEBE3CHHS 3pIIPKCHUX Ta3iB HaJIMBOM. Takui KoJeKkc OyB
miaroToBiaeHui 1 Acambnes Ha 9-ii cecii (nuctonan 1975 p.) npuitnsna, Konekc OyaiBHUIITBA Ta
oOJIlalHaHHSI CYJACH, WO TEepeBO3sATh CKparuieHi rasu HammBoMm (pesomtomis A. 328 (IX)).
[Moganbmmii pO3BUTOK MEPEeBE3E€Hb Ta TEXHOJOTIi MPUBEIH 0 PO3YMIHHS TOTO, IO TOJOXKECHHS
TaKOro KOJEKCY MaloTh OyTH O00OB'SI3KOBUMHU. Y pe3ysbTaTi MONpaBoK, BHEcEHUX 10 ['maBu VII
1983 p., IlpaBuno 13 Yactuau C BCTaHOBMIIO, 110 Ta30BO3 MOBHUHEH BIJNOBIJATH BUMOTaM
MixHapOIHOTO KOAEKCY 3 ra3oBo3iB (MDKHApOAHOTrO KOAEKCY OyIIBHULITBA Ta OOJIaJHAHHS
CyJleH, 110 MEPEeBO3sATh CKpaIrlJieH1 ra3u HajmBoM, npuitHaToro KbM pesomoriiero MSC 5(48)) .
CynHO Mae MpOXOAMTH OIJISI 13 BHJAYel0 CBiNOUTB, nepeadadeHux KojekcoM, MOIOKeHHS
SIKOT'0 € 000B'SI3KOBUMHU. ['a30B03 mijisirae KOHTpoiro y noprax [1-4]. Kogekc HaOpaB YMHHOCTI
3 1 munmaa 1986 p. 1 3aCTOCOBY€EThCS 10 CyAEH HE3aJIEKHO BiJ PO3MIpY, BKIIOUAIOYH CyJHA
BaJIOBOIO MiCTKICTIO MeHLIe HIX 500 T, K1 371iCHIOIOTh IT€pEBE3E€HHS 3p1PKEHUX ra3iB.

[Tponec 3pimkeHHs rasy 3AIHCHIOIOTHL abo B pailoHl #oro BumOOyTKy, abo 3a
HAaBaHTa)XeHHA Ha cyAHa. [IpoBoasTh el mporec y pi3HHM croci0: MiIBHUIIEHHSIM THCKY,
IJIMOOKUM OXOJIOJDKEHHSM a00 KOMOIHOBAaHMM METOIOM — OXOJIO/UKEHHSM IIPH ITiIBHUIICHOMY
TUCKY. 3MIMCHEHHS NPOLIECY 3PI/KEHHS ras3iB J03BOJISE MOMYTHO PO3AUIATH Ta3 Ha CKIAJOBI
fioro paxuii BiAMOBIAHO 10 iX KPUTUYHUMHU ITapaMeTpaMu.

AKTyaJIbHICTbh TEMHU POOOTH IOB'A3aHA 3 0COOJMBOCTMH BUMOI MiKHApOIHOT KOHBEHIIIT
moA0 3amobiranHs 3a0pynHeHHss 3 oprad”iB (mami - MAPIIOJI), B 4YacTUHI >KOPCTKOTO
OOMEXKEHHS B Pslli PErioHiB MOpIB KiNBKOCTI INKIJJIMBUX BHKUAIB B atMocdepi CyJOBUMHU
CHEepPreTHYHUMH ycTaHOBaMu [5—6].

MeToro DOCHIKEHHS € yIOCKOHAJIEHHS MPOIECIB eKCIUTyaTallli eHepreTHUHOi YCTaHOBKU
cynHa «Excelerate Sequoia» nmpu BUKOpHCTaHHI ra30BHX NAJIKB B YMOBaX (YHKI[IOHYBAHHS.
lnsaxu BupimeHHss npodgemMu. Y poOOTI HaBeneHI OCOOJMBOCTI yIOCKOHAJICHHS
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OpoOIeCiB  eKCIIyaTtallii eHepreTMuHoi ycrtaHoBkd cynHa «Excelerate Sequoia» mpu
BUKOPHUCTaHHI ra30BUX nanus. Take BUKOPUCTaHHS Ma€ OCOOJIMBOCTI SIK B yMOBaX €KCILIyaTaril
cynHa B Mopi [-10], Tak i B mopToBux ymoBax [9].

Oco0nuBoCTI eKcIutyaTalii eHepreTuyHoi ycTaHoBKM cyaHa «Excelerate Sequoia» mpu
nepeBe3eHHI HeOE3NeUHNX BaHTAKIB BUMAararoTh MaTH B CBOEMY OCHAIIICHHI IPUCTPOT yTHITi3aIlii
HAJUIMIIKOBUX Tra3iB Ha Oopty. s mporo Ha OOpTy cyaHa Oyya peajizoBaHa TEXHOJIOTisS
CMAIOBaHHS Ta3y, MI0 [O3BOJMIO CTBOpUTH s ABomanuBHuxX 1BuryHiB (DFDE) a6o
HU3bKOOOOPOTHUX Ju3eiabHUX ABUTYHIB (LSD) KoMmakTHy ycTaHOBKY [Jii CHANIOBaHHS Tasy
(GCU) [7- 8, 10] 3i 3MeHIICHMMH MOPIBHSHO 3 YCTAaHOBKAMH aHAJIOTIYHOTO MPHU3HAYCHHS
eKCIUTyaTalliiHUMN BUTpAaTaMH Ta BapTICTIO MOHTaxy. Take oONagHaHHS Jisi OCHAIECHHS
taukepiB 3[1I", Oyiio peanizoBano pitreHss [7 - 8, 10], mo migBuIiye O€3MeKy s CyJIeH B MOpi,
1110 3711 CHIOIOTh TPAHCIOPTYBAaHHs 3pIKEHUX Tra3iB (puc.l).
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Pucynok 1 — Cxema cyJHOBOi yCTaHOBKH JIJIsl CIIaJIFOBaHHA ra3y Ha O0pTy

Gas Valve Train

YceranoBka GCU (Gas Combution Unit) 3a6e3nedye 3py4yHe CriajitoBaHHS HAJUIUIIKOBOTO
BUIIApy ra3y Ha CyJIHax, L0 BUKOPHUCTOBYIOTh JIBONAJMBHI JBUI'YHHM a00 HHU3bKOOO OPOTHI
NU3eNbHI JABUTYHH. Y CTaHOBKAa BHHSTKOBO KOMITAKTHA, MPOCTa B OOCIYrOoBYBaHHI, JIETKO
IHTETPYEThCSA Yy CHUCTEMH CyaHa Ta 3a0e3medyye BHUCOKY HajilHicTh. HaidBaxmima ii
eKOHOMIYHa mepeBara Juia TaHkepiB 3III' — HM3bKI BUTpaTM Ha MOHTaX Ta HM3bKI
eKCIUTyaTalliiiHi BUTpaTH, MOPIBHAHO 3 YCTAaHOBKAaMM AHAJIOTIYHOTO NMpHU3HAYEHHsS. 3a OCTaHHI
JecSITh POKIB Ha Oulbmiocti HOBUX TaHkepiB 3IIIT sk ronoBHI pyuIiiHI YCTAaHOBKM 3aMICTh
napoBux TypOiH 3acTocoBytoThCs ABonanmuBHi ABuryau (DFDE). 3acrocyBanus DFDE -nBurynis
ab0 JABOTaKTHUX JABUI'YHIB HOBOI'O IMOKOJIIHHS HaJa€ BIacCHUKaM Ta orepatopam TaHkepis 3I1I
MOJKJIMBICTh BUKOPHUCTAHHS HOBHX EKOHOMIUHHUX Ta €KOJOTiYHO Oe3MedYHuX ajJbTepHATHB
TpaauuidHuM cucremMaM. OgHAK IIi JBUTYHM BHMAaralTh BXKHUTTS JOJATKOBHX 3aXOIIB JJIA
pEryJlOBaHHS THCKY y BaHTa&XHUX TaHKaX. ICHye Ila HU3Ka aJbTEPHATUBHHUX CHUCTEM, SKi
MOXYTh OYTH BHUKOPHUCTaHi, aje Ha OUTbIINA YacTHHI MOOya0BaHUX CchoronHi cyaeH i3 DFDE-
JIBUTYHaMU 3acToCOBYIOThCS ycTaHOBKM GCU. YcranoBka GCU € HalBa)KJIMBIIIMM €I1EMEHTOM
CYAHOBOI CHCTEMHU KOHTpOJIIO BUMApy rasy Ta 3a0e3mneuye Oe3ledHe CHAJIOBAHHS HaJUIMIIKY
BUTIApYy Ta3y, 110 HE BUKOPHCTOBYETHCS B CYAHOBIM mpomynbcuBHIM cuctemi. OcobimBocCTi
KOHCTPYKIii Ta mpoaykTuBHicTh YcraHoBka GCU € mpocToro, HaNIHHOK 1 KOMITAKTHOIO
CHCTEMOI0, 10 3a0e3rneuye Oe3leyHe CIaNoBAaHHS HAIMIIKOBOTO BUMIApy Tady. YCTaHOBKa
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GCU BuKOHaHa y BUTJIAI OKPEMOT'O0 MOJYJISI, IO O3BOJIsIE€ OE3MEYHO CIalloBaTH ra30BYy CYMIIIl
3 BUCOKMM BMICTOM a30Ty Ta TapaHTy€ YTUJII3AIlil0 BChOr0 MeTaHy 0e3 3aCTOCYBaHHS 3aNajlbHUX
MaJbHUKIB PIIKOTO MaMBa. Y CTAHOBKA pPeali3ye TEXHOJIOTIIO CIaJIOBaHHs ra3y Ha OOpTYy CyJHa,
JIETKO 1HTErPyETHCS B HOr0 CHCTEMH, a TAKOXK HaJiliHA B poOOTI Ta MpocTa B 00CIyroByBaHHI 3a
PaxXyHOK HEBEJIMKOI KiIbKOCTI KOMIIOHEHTIB. 3a3Ha4yeHi nepeBaru 3a0e3neuyroThCs, 30KpemMa, 3a
PaxXyHOK TaKUX KOHCTPYKTUBHUX OCOOJIMBOCTEH: MpOCTa Ta KOMIAKTHA KOHCTPYKIlis 0e3
PYXOMHX YacTHH YCEpEAMHI KaMepd 3TOpsIHHSA;, MaJOIIyMHI BEHTHJIITOPH, IO CIY)XXaTb
OJTHOYACHO JJISi MOAaui MOBITPS JJIsl TOPIHHSA Ta A PO3BEIACHHS Tra3iB 1 HE MOTPeOyIOTh
BUKOPHUCTaHHS TNIYIIHMKIB Ta MOBITPOBO/IIB; BUKOHAHA MOBHICTIO 3 METaly Kamepa 3ropsHHA 0e3
BOTHETPUBKOI (PyTEpPOBKH; €JIEKTPHUYHE 3allajloBaHHS 3aMICTh I0J]ayl MaJMBa Ta BUKOPUCTaHHS
BIJIIIOBIIHOI'O OOJIa{HAHHS TOIIIO.

Jit poboTH B yMOBax MOPTY JKUBJICHHS Ta30BHUM ITaJIMBOM MOXeE 3a0e3medyBaTHCS Y
HACTYIIHUX BaplaHTax: 30BHIIIHIMU KOHTEHHEpaMH, EMHOCTSIMH, TAHKAMHU 1 B1J IHQPaCTPyKTypu
nopTy. B sikocTi KOHTeHHepiB, BIIMOBIIHO 10 TEXHIYHUX PETIaMEHTIB, MOKJIMBO BUKOPUCTaHHS
TaHKY JJIS TPAaHCIOPTYBAaHHS Ta3y BIAMOBIIHOT MicTKOCTI Ta (abo0) 3ampaBHoi Oapxki [9]. Kpim
toro, CEY cynna nepenbavyae moxumBicTs poootu Ha CIIT / 31" ans rapaHTyBaHHS BXOIYy Ta
BUXOAY HOro 13 akBaropii coeuniajgi3oBaHoro mnopry (abo B MeXax €KOJOIIYHOI 30HU
ekcrutyatauii cyaHa). [l toro, o6 crabinizyBaTd MOXKJIMBOCTI BUKOPUCTAHHS T'a30110110HOr0
nanuBa (3 pisHUM ¢pakuiiinum ckiaagom CIIT / 3I0I') enepreTMuHoi yCTaHOBKM B IOpTax Mpu
1mojiayui BiJl 30BHIIIHIX JDKepes, HeoOXiTHO BHKOPHUCTOBYBATH CIICIialibHI 3aCOOM IiArOTOBKH
ra3onoiioHoro manuBa B ¢opmMa AOAATKOBOrO arperaTy MiArOTOBKM MajduBHOro rasy. lLle
JIO3BOJIUTH BIJOKPEMUTH poOOTYy TrazoBoro obnagHanHs cyaHa DG No.2 min yac iioro
nepeMilieHHsl 10 / 3 MOpPTy BiA BJIACHUX LUCTEPH 1 B Ipoleci eKCIUlyaTalii - KOJM BOHO
3ynuHsA€Tbcs B mopty. lle, mo-mepmie, 3abe3neunTh auBEpCcHQIKAI0 BUKOPUCTAHHS
TEXHOJIOTIYHOr0 00JIaIHAHHS Ta 3a0e3MeuuTh HaaiitHy podoTy cyaHa [1-10].

Byno ynockoHaneHo OJIOK IMojadvi ra30BOrO IMajiiBa, SKHH CIIiJI BUKOPHUCTOBYBATH B
yMOBax eKcCIulyartamii cyqHa B TOPTY 13 30BHIIHBOI razoBoi mepexi [1-10]. Awnanoriuni
JOCITiKeHHsT Oynu pearizoBaHi Ha mpukiami cyana AIDAprima [9]. CIIT/3IIT npu poboTi B
MOPTY BUMAPOBYETHCS BOJHO-TJIIKOJIEBUM TEIJIOOOMIHHMKOM, a TaKOXX ONOCEPEIKOBAHO
HarpiBa€TbCs OXOJO/DKYBabHOK Bojoro LT Omoka mojmauyi ra3oBoro mamuBa a0o Bif
ABTOHOMHOTO MOJYJIS , OCHAIIIEHOT O TEIUIOBUM aKyMyJsiTopoM ¢a3zoBoro nepexoay. s uporo
BOJHO-TJIIKOJICBUH  TEIUIOOOMIHHUK  OyJO  JOOCHAmeHO 0araToCeKIIMHUM  TeIJIOBUM
aKyMyJISITOPOM (pa30BOro MEPEXOy.

Cucrema BOASIHOTO TJIIKOMIO MIATPUMYETHCS NMPHU OLIBII HMKUYUM THCKOM, HDK CHCTEMa
NAJUBHOrO rasy, 100 MIHIMI3yBaTH pPU3MK MOTPAIUISHHA BOISIHOIO TJIKOJIIO B CHUCTEMY
NAJIMBHOTO ra3y. bynb-sKkuil naJmBHUI a3, M0 HAAXOAUTH Y CUCTEMY BOJSHOTO TIIIKONIO, Oyne
MICTUTUCS B pO3MIMPIOBaIbHOMY Oaky s HarpiBy Boau BumnapHuka CIII/3IIT, sxuid
KOHTPOJIOEThC Ta curHaiizyetbes. Bunapauk CIIT/3IIIT koHTpomO€ThCs s 3armoOiraHHs
3aMep3aHHs 32 JIONOMOI'OI0 BHMMHKada MOTOKY JAJsi HU3BKOI BUTpAaTW BoasiHOro riikomio (110
M3/ro) Ta JaTuyMKa TEMIIEpaTypu Uil Hu3bKoi Temmeparypu (- 5 °C). OOuasa curnamm
AKTUBYIOTh BIAKJIIOYEHHSI CHCTEMHU IAJIMBHOrO razy. ElleKTpuuHa HECHpPaBHICTb MPALIOIOYOT0
nupKyJssiiiHoro Hacoca BunapHuka CIII/3III" npusBene 10 aBTOMaTUYHOIO NMEpPEMUKaHHS Ha
pe3epBHUI Hacoc. baiinacHa JiHiS BUIApHMKAa Ma€ HOPMAJIbHO 3aKpUTHUW KIAllaH 3 KiHIICBUM
BHUMHKA4YEM JUISI 3aKPUTOT'O TOJIOKCHHS, SKHH OJIOKYEThCS 3 OCpPeroBUMM KianaHaMH Tojadi
piakoro rasy.

BucHoBok. Y po0oTi HaBeneHI OCOOJMBOCTI YJOCKOHAJEHHS MPOILECIB eKCIUTyaTallii
eHepreTuyHoi ycTaHOBKH cynHa «Excelerate Sequoia» npu BukopucTaHHI ra3oBUX naiauB. Take
BUKOPHUCTaHHSI Ma€ OCOOJIMBOCTI SIK B YMOBax €KCIUJIyaTallii CyJHa B MOpi, TaKk 1 B MOPTOBHUX
ymoBax. byno ynockoHaneHo 00K MiArOTOBKM T'a30BHUX MAJMB 3 PI3HUM (PAKIIHUM CKIIAJIOM
CITI / 3MTI" nnst enepreTuyHol ycraHOBKHU cynHa Excelerate Sequoia B mopTax mpu KUBIEHHI BiJl
30BHIMIHIX pKepen. [ eeKTHBHOTO 3aCTOCYBAaHHS OJIOKY MiATOTOBKM ra30BUX MAJIMB B PI3HUX
IPUPOJHBO KIIMAaTHUYHUX YMOBax Oysio0 po3po0JieHO aBTOHOMHHUI TEMIOOOMIHHMK Ha OCHOBI
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TEIJIOBOTO aKyMyJsiTopa (a30oBOro mepexoay. 3abe3nedeHHs ra3oBUM IaJIMBOM CYIHOBOIO
JBUTYHa B YMOBaX IIOPTY 3a JIOMNOMOIOK OJOKY HiATOTOBKM Ta30BHUX MaJlUB J03BOJISE
ONEpPaTUBHO TapaHTYBATU >XUBJCHHS Cy/JHa Bl MOPTOBOI IHQPACTPYKTypu O€3 MOTipIIEHHS
MOKAa3HUKIB B YACTHHI [TOKAa3HUKIB HOr0 MOTY>KHOCTI 1 MaJIMBHOI €KOHOMIYHOCTI.
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BUKOPUCTAHHS IIJIAT®OPMU ABTOMATHU3 ALl CODESYS HA IIPUCTPOSIX 3
APXITEKTYPOIO ARM

Mopo3zoe I.C.
Xepconcovka 0epocasna MopcovKka akademis
Hayxosuii kepisnux — x.m.H., ooy. Ilonueooa B.B.

Beryn. ABromarm3ailis € OHUM 3 HampsSMiB Cy4aCHOTO HAayKOBO-TEXHIYHOTO MPOTPECY,
TOMY 1I€ TIOHATTSI BUKOPUCTOBYEThCA y 0OaraThboxX raiy3sx 3HaHb. [lmatdopma aBromaTu3arii
CODESYS (cropouenns Bim auri. Controller Development System) — incTtpymeHTadbHUI
NpOrpaMHUil KOMILIEKC TpoMucioBoi aBTomatu3amii [1]. Po3pobisiethes i mommproeThest
kommaniero 3S-Smart Software Solutions GmbH (Kemnten, Himeuunna). OcaoBoro CODESYS €
CepeloBUIE PO3POOKH MPUKIAAHUX TMpOrpaM s  MIKPONPOLECOPHUX cUCTeM abo
nporpamoBaHux JioriuHux koHtposiepiB (IIJIK, PLC). Bona mommproeTscsi BUIBHO 1 MOXeE
BCTAHOBJIIOBATUCh Ha POOOYMX MicUiX 0e3 0OMEeXeHb, JUId JESKHX JOJATKOBHX MOXKJIMBOCTEH
miarGopMu HEOOXiIHO MpuaOaHHs BignmoBigHux JineH3id. IcHyroTs Bepcii CODESYS, sxi
MOXYTh BHKOHYBaTHCh Ha Iiatdopmax x86/x64 Windows, Linux Tomio. IcHye mnpobGiema
B1JICYyTHOCTI CITemiajabHOl Bepcii miaTdopMu aBTomMaru3allii, ika 0 3amyckajiacs Ha MPUCTPOSX 3
ARM apxiTektyporo B onepauiiiHiii cucremi MacOS. ¥V naHomy AOCHIAKEHH] 3alIpOlIOHOBAHO
OJIMH 13 METO/IIB BUPILIEHHS 1CHYIOUO1 IPOOIEMH.

OcHoBHa 4yacTuHa. {11 BUpILIEHHS BKa3aHOi MpPOOJEMH BUKOPHCTAHO CIHELialbHYy
Cy4JacHy TEXHOJIOTIIO BipTyasi3alii — HaJlaHHS HAOOpy OOYMCIIIOBAIBbHUX pPECypciB abo IXHBOTO
JOTiYHOro 00'eHaHHS, abCTparoBaHe BiJa amapaTHOi pealizarlii, 1o 3a0e3ne4ye MpH IbOMY
JIOT1YHY 130JISIi0 OMH BiJl OMHOTO OOYMCIIOBAJIBHHX IPOLECIB, SIKI BUKOHYIOTHCS HA OJHOMY
¢izuunomy npuctpoi [2]. [TpukiaagomM BUKOPUCTAHHS BipTyai3alii € MOXJIHMBICTh 3aIlyCKy
KUIbKOX ONEpalifHUX CHUCTEM Ha OAHOMY KOMII'HOTEpi: IPHU LIbOMY KOKEH 3 €K3eMILIAPIB TaKuX
TOCTHOBHX OINEpPAIifHUX CHCTEM IMpAIIoe 31 CBOIM HAOOpPOM JIOTTUHHMX pecypciB (mporecop,
olfepaTuBHA MaM'siTh, PUCTPOI 30epiranHs), HalaHHSAM 1 KEpyBaHHSIM SKHX 13 3arajlbHOTO MYIIY,
JOCTYITHOTO Ha piBHI 00Ja/JIHaHHS, BUKOHYE XOCTOBA OMepalliiiHa cucreMa — rimepsizop. Takoxk
MOXYTh OyTH TifJaHi BipTyamizamii Mepexi mepenadi JaHUX, Mepexi 30epiraHHs ITaHUX,
CHUCTEMHE Ta MPUKJIAJHE MPOTrpaMHe 3a0e3MedeHHS (EMYIISIis).

Parallels Desktop — 1e mpuKkiagHe mporpaMHe 3abe3leueHHs, M0 J03BOJISE 3aIyCKaThH
rocThoBy omepaniiiny cucremy Windows (ta inmi) Ha komm’torepi MacBook 3 xocroBoro
omnepaniifHoo cuctemoro MacOS. 3aBaskd IbOMY NPOrpaMHOMY 3a0€3ME4EeHHI0 KOPUCTYBadi
MOXYTb JIETKO MEPEKIIF0YaTUCS MK PI3HUMHU ONEpalliiHUMHM CUCTEMaMH, 1110 3HAYHO PO3ILUPIOE
(GyHKL10HaIbHI MOXJIMBOCTI HPUCTPOIO. Y AaHi poOOTI AOCHIIKEHUH Npolec BCTAHOBIEHHS
Parallels Desktop Ha Bamr Mac, BkiIto4arou He0OXiIHI KPOKH Ta PEKOMEHAAIT I O TUMAJIbHOT
poOOTH CHUCTEMHOTO Ta MPHUKIATHOTO MPOrpaMHOro 3adesnedeHHs. TeXHIYHI XapaKTepuCTHKU
xomm’rotepa MacBook Pro, sikuii BukoprcroByBaBcs y mociipkenni: CPU Apple M1 (ARM);
RAM 8gb; Storage: 512gb; Host OS: macOS Sequoia 15.0.1 with Parallels Desktop 17.0; Guest
OS: Windows 11 (ARM).

Bceranosnenns CODESY'S na MacOS uepe3 Parallels Bxitouae kinbka KpOKiB.

1. Bcranosite Parallels Desktop. 3aBaHTaXUTH BCTaHOBJIIOBAHUN TAKET MOXIIUBO 13
o(inifiHoro caiity BupooHuka [3]. Bubepits Bepcito miist macOS.

2. CTBOpITH BipTyaJIbHY MallIUHY:

- Biznkpuiite Parallels Ta BUOEPITh OIIIIIO 1JIsT CTBOPEHHS HOBOT BIPTyaJibHOI MAllIHHU.

- Bubepite iHCTanmsauiinuii ob6pa3 Windows (manpukinaa, [SO-daitn). Bam moxe
3HAJ00UTHCS JIEH3IHHNNA KoY 111 Windows.
3. Bcranosite Windows:

- JOTPUMYHTECh BKa3iBOK Ha eKpaHi, mo0 BcraHoButd Windows y BipTyalpHIl
marnmmHi. [Tics 3aBepiieHHs iHCTAISAIIi BUKOHAWTE MOYaTKOBY HacTpoiiky Windows.
4. BcranoBith CODESYS:

- zanycrith Windows y Parallels.
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- [Tepeiinite Ha caiit CODESY'S Ta ckavaiite iHCTaNIAMiHUEN (aiin mporpamu.
- 3amycTiTh IHCTANALINHUN aila 1 ToTpUMyiTeCh IHCTPYKIIA Ha ekpaHi. 3a3BuYail me
BKJIFOYAE 3rOy 3 YMOBaMH JIIICH31MHOI yrony Ta BUOip ManKu iHCTAJIAIII].
5. HanamryBaunst CODESY S:
- nicis BctaHoBeHHs 3amycTith CODESYS.
- SIkmo moTpiOHO, BUKOHAWTE JONATKOBE HAJAIITYBAaHHS, HANPHUKIAJ BCTaHOBJICHHS
HEeoOX1HUX MakeTiB abo npaiiBepiB 1Js1 poOOTH 3 KOHKPETHUMH NMPUCTPOSMHU.
6. IlepeBipka poboTH:
- CTBOpITh HOBUU IIPOEKT Ta MEpeBIpTe, YU BC1 PYHKIIIT IPALFOIOTH KOPEKTHO.

Tennep CODESYS rorosuii 1o Bukopuctanus Ha MacOS 3aBasku cucTeMi BipTyasizarii
Parallels Desktop (puc. 1). [Ins BupileHHs: BHHUKAIOYUX TUTaHb PEKOMEHI0BAHO 3BEPHYTHUCS 10
HasBHOT oOmmpHOi nokyMmeHnrtarii Parallels abo CODESYS pans orpumaHHS J0AaTKOBOT
iHpOopMarii.

& Windows 11

Windows 11
® CODESYS
File Edit View Project Build Online Debug Tools Window Help

5] StartPage x

Ml @ copesysvas spis patch 4

1616

DD O 10000

PEBEeNDOE LN i oF N> . AT 00 N=m=y

Pucynok 1 — Expannuii kagp BipTyamizarmii

BucHoBku. Bukopucrtanus TtexHojorii Bipryamizamii Parallels Desktop wa macOS
JI03BOJISIE KOpUCTyBadaM e(QeKTUBHO 3amyckaTh Windows 1 IHII omepauiiiHi CHUCTEMH, IO
3HAYHO PO3LIMPIOE MOXKIIMBOCTI POOOTH 3 PI3HUM MPUKIATHUM IIPOrpaMaM HUM 3a0€3I1E€UEHHSIM.
[Micns yenimHol iHCTAMSLIT KOPUCTYBadl MOXKYTh JIETKO nepemukarucs Mix macOS i Windows,
10 POOUTH POOOUUI TTPOLIEC OUIBII 3PYYHHM 1 MPOTYKTHUBHHUM.

CODESYS, sk moTyxHe mporpamHe 3a0e3lnedeHHs A aBTOMAaTH3allli, TaKOX JIErKO
IHTErpyeThecsi y BipTyanbHOMY cepenoBuini Parallels. 3aBnsku 1mpomMy KOpHCTyBaui MOXYTh
pO3pOOIIATH, TECTYBAaTH Ta BIPOBAHKYBATH MPOCKTH aBTOMAaTH3allii, HE OOMEXyrwuu cedbe B
arapatHoMy 3a0e3IeueHHI.

CIIMCOK BUKOPUCTAHUX JKEPEJI

6. IlomuBoma B.B., IlomiBoxa O.B. IIpoekTyBanHs cucTteM aBromMaTH3alii Ha muaTdopmi
CODESYS: naBu. moci6. — Xepcosn : XJIMA, 2023. — 248 c. ISBN 978-966-2245-78-3

7. Bipryamizaris. Marepian 3 Bikinemit - BIJIBHOI EHIMKJIOEeNlT.
https://uk.wikipedia.org/wiki/Bipryanizartis

8. Parallels Desktop. https://www.parallels.com/
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CMIOCOBH MOKPAIIEHHS EKCILTY ATAIIIITHAX XAPAKTEPUCTHUK
MUAPKYJISIIIAHOTO MACJIA CYHOBOT'O ABUT'YHA MAN-B&W 6S50MC

Hozopaeyvkuit M. M.
XepcoHcvka Oeparcasna Mopcvka akaoemis
Hayxosuii xepienux — x.m.H. ooy. Ilocopreyvxuii /]. C.

Beryn. Cucremu MalieHHs CyAHOBUX TU3EIbHUX JBUTYHIB MIJPO3AUISIOTHCSA HA CHCTEMU
3 «CyXUM» 200 «MOKpHUM» KapTepoM. CHCTEMH 3 CyXUM KapTepoM MaroTh BCi MOTYKHI Majo Ta
CepeaHh000EePTOBI JIBUTYHH, BHUKOPHMCTOBYBAaHI Ha CyqHaX B SKOCTI TOJIOBHHX. HaiOinmbury
micTkicth (2...3 1/kBT) MaoTh CHCTEMH MaJl0OOOEpTOBHUX [BHUTYHIB, B SKHX MAacio
BUKOPHUCTOBYETHCS TAaKOX JJISI OXOJIOJKEHHS MOPIIHIB, MPU BOASHOMY OXOJIODKEHHI MHUTOMA
€MHICTb CHCTEMH MEHIIE 1 JeXuTh B Mexa 1,2...1,8 miTpa macna/kBT motyxHocTi. Bemukum
00’eMOM Macja, MaJioi KpaTHICTIO HOro HMPKYJSLii 1 BUKIIOUEHHSIM MOTPAIUISIHHS B KapTep
BIIMPAIbOBAHOTO B LMJIIHApPAX Macjia, a 3 HUM 1 MPOAYKTIB OKHUCIEHHS 1 CIpYaHOi KUCIIOTH,
MOSCHIOETbCSA HAsSBHICTh Y KpEHUKON(HUX [IBUTYHIB BHMKIIOUHO BHCOKOTO TEPMIHY CIyKOU
CHUCTEMHOI'0 MacJja, 10 OOYUCITIOETHCS NECATKAMU TUCSAY roAuH. [Ipak THYHO IpPOTIroM BChOTO
TepMiHY CIIy>kOM JBUTI'YHA Macjo >KOAHOTO pa3y He 3MIHIOEThCS 3a YMOBH, IO 3a0€3Me4yeThCs
e eKTUBHE MOr0 OYUIIICHHS BiJl 3a0pyTHIOIOUNX JIOMIIIIOK 1 BOJIH.

JUis mokpallleHHs eKCIUTyaTaliiHMX XapaKTepUCTUK LUPKYILIHHUX Macel, a caMme
MHUIOYHX Ta JUCIIEPTYIOYUX BIACTUBOCTEH MUPKYIALIMHIX Macen Kl HEOOXITHI JJIisi BUIaJICHHS
3a0pyIHIOIYMX JOMIIIOK (3aJIMIIKOBUX IPOAYKTIB 3rOpSHHS 1 NPOAYKTIB OKHCIIEHHS) Ta
30epexeHHs 1X B TOHKOAMCIEpryoyii Gpopmi nIpyu piBHOMIPHOMY pO3MOALIL B Macii 3 TUM, 1100
HEePEIIKOAUTH Koaryssauii abo ocaJKeHHS YaCTHHOK 3 IMOJAJbIIUM YTBOPEHHSIM BiJIKJIA/IEHb
yCepeIrHI AM3eNisd, MOXKIMBE 3aCTOCYBaHHS PI3HUX CIOCOOIB OUYMCTKH ITUPKYJISIIIAHUX
macen [1-7].

AHani3 cra”ny mpoOJiemMu. Y cucrtemMax MalleHHs JAM3€NIB BaXKJIMBE Miclie 3aiimae
OUMIIEHHSI Macesl Bil MIKIIJMBUX JOMIIMIOK 3 BUKOPHUCTAHHAM (iIBbTPIB, IO BKJIIOYAIOTHCS B
OCHOBHUH KOHTYpP MOBHONOTOYHOI (puIbTparlii, KOJM BeCh MOTIK HAIXOAUTH Y JIBUTYH, Macjo
MPOXOAUTH Uepe3 (PiIbTp 1 JIHIle HeBEIMKa YacTKa UPKYIIOI0YOro B CHCTEMI Macia MiIJa€eThbCs
JOJJATKOBIM OUYMCTIN y BIAIEHTPOBOMY CEMapaTopi, 3 METOK MiATPUMKH MIiHIMAJIbHOTO BMICTY
3a0pyIHIOIYHMX MACJIOCKJIaJ0BUX HA JOMYCTUMOMY piBHI. PUIbTPYIOUNHA KOMIIJIEKC CKIA1A€ThCS
3 OJIHOTO T'OJIOBHOTO a00 JEeKiJIbKOX MapajeNbHO BKIOYEHUX QuIbTpiB. Y cucremy Qinbrparii
Maclia JBUTYHIB, IO MPAIIOI0Th Ha BAKKUX COPTaxX IMaJiMB, MOCHIJOBHO 3 TOJIOBHUM (PiIbTPOM 1
3a HUM BCTaHOBJIOIOTHCS (UIBTPU 1HIWKATOPU, 3aBJAaHHS SKUX 3aTPUMYBaTH HeOe3NmeyHi
YAaCTHHKH, 110 POPHBAIOTHCA Yepe3 TOJIOBHUM (UIbTP MPH MOLIKOMKEHHI HOro QuibTpyrounx
CITOK, 1 CHTHAJI3ylIOThb PO 1€ B MIpy CBOro 3a0pynHEHHs. Po3Mip 4acTOK HENpONyCKHHX
¢uIbTpOM (TOHKICTH (PLIBTpALli), 3aJEKUTH Bl MPOXIJHOIO MEPETHHY (IIbTPYBAIbHOI CITKH.
Bei uyactuHkM, mo MawTh chepuuHy (opMmy 1 pO3MipH, L0 BKIAAAIOTHCA B BEIUYHMHY
MPOXIAHOrO MEPEeTUHY (UILTPYHOYOro eneMeHnTa (35 MKM), GiIbTpoM OyayTh MPOMYIICHI, a BCI
YAaCTMHKH BEIIMKHX PO3MIpIB - 3aTpUMaHi. BKIItOUeHI B KOHTYp LIHUPKYJIALil (QLIbTPU TOHKOTO
OYMILEHHSI, B OCHOBHOMY, ITOKJIMKaHI BUKOHYBAaTH POJIb 3al001KHOIO 3ac00y, 3aBJaHHS SKOTr0
He JIONYyCKaTH MOMNa/laHHs B IBUT'YH YaCTUHOK 3a0pyIHIOIOUHX JIOMIIIOK, SIKI MOXYTb BUSIBUTHCS
B MacCIli P He3a10BIbHIN poboTi cenapaTopa [1-7].

3HaXO[KEHHs B Macii 3a0pyJHIOIOYUX JIOMILIOK CTAaHOBUTH IOTEHIIMHY HeOe3neKy
BHHUKHEHHS a0pa3sWBHOI'O0 3HOIIYBAHHS IiJIIMIHUKIB 1 I1HIIMX 3MallyBaJbHHX €JICMEHTIB
JBUTYHa, 3a0MBaHHS MAacCJSHUX KaHaTiB, BIAKJIQJACHHS MPOMYKTIB Jerpajaaimii macia B
OXOJIOJI)KYBAIIbHIN MOPOKHUHI TOPIIHIB, 110 MOXE MPUBECTH JI0 1X MEPErpiBy 1 MPOr OpaHHs, 110
H croHykae OUIbIIICTh CYyIHOOYAIBHUX MIANPUEMCTB PO3POOJSATH, JOCITIPKYBAaTH Ta
3aCTOCOBYBATH Pi3HI MEXaHi3MHU Ta CHCTEMH JIJIsl OYMCTKU IUPKYIISidHIX Macen [1-7].

lnsaxu BupimenHs: mpodgemu. Jxepena 3a0pyaHeHHS IUPKYJSIIAHOTO Macha, I1e
3aJIMIIKOBI MPOMYKTH 3TOPSHHS; MPOAYKTH 3HOCY AeTajeil; MU pi3HOTo THILY, SKUWA MOTparJsie
330BHI Uyepe3 BEeHTHIIALIHI TpyOH; BoJa i MaJIMBO; IPOXYKTH OKUCICHHS (OKCHIN YTBOPIOIOTHCS
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B caMOMy IUpPKyJsmiiHoMy Macii). KinbKicTh 3aJIMIIKOBUX TPOAYKTIB 3TOPSHHSA, IO
NPOHUKAIOTh B LHUPKYJSIIHHE Macio, 3aJIeKUTh BiJl MOBHOTH 3TOPSHHA 1 €(QEKTUBHOCTI
yIIUIbHEHb. Y MajJoo0epTOBUX JBUTYHIB JpEHa)XKHE MAaclio, IO BHUXOJUTh 3 MPOAYBHOTO
pecuBepa 1 CajlbHMKa IITOKAa, MICTUTHh 3aJMILKOBI MPOAYKTH 3TOPSHHS 1 BOAY 3 HPOAYBHOIO
MOBITPS, B 3B'SI3KY 3 UMM 1€ MacJI0 HEOOXIIHO HAIIPABUTH HA OUUCTKY.

Bopa - maiinommupenime mxepeno 3a0pyaHeHHs macia. ColoHa BoJa MOXE MOTPAIHUTH
Yyepe3 HelliIbHOCTI B MaCI00XO0JI0/KYBadi, IIPiCHA BOJA - B Pe3yJIbTaTi BUTOKY Yepe3 CaabHUKU
TEJIECKOMIYHUX TPYO, 3 OXOJIOAKYBaJIbHOI CHCTEMH IPICHOI BOAU 1 B pe3yibTaTi KOHJIEHCAIIi].
[Ipn He3a OBITBHOMY CTaHI CHCTEMHM BEHTHJIAIII Kaprepa JABHTYHa 3 APEHAXHUM MAaciioM B
MAacIISHY BIACTIHHY LIUCTEPHY MOXKE IPOHUKHYTH O171bIl1a YaCTUHA BOASIHOI MapH.

3abpyaHroroui TBepAi AoMImKA — (TicOK abo Wl pi3HOTO THIY) 30UIBIIYIOTH
aOpa3uBHHUI 3HOC, BOHHM TNOTPAIUIAIOTH 4Yepe3 MOBITpo3alipHi TpyOM, BEHTUIIALINHI OTBOPU
LIUCTEPH, KOJIU CYJHO 3HAaXOAUTHCS B 30H1, Ji¢ mimani Oypi. [Hoal micKOCTpyMUHHE OUYUIIEHHS
KOPITyCy B JIOKaX MOXKE CITy>KUTH IPHYNHOI0 3a0pyTHEHHs KapTEPHOTO Maclia Ha CyTHaXx.

MexaHi4uHI JOMIIIKHA, SIKI MOXYTh 3HAaXOJUTHUCh B Macii, — II€¢ PEYOBHHH, IO
3HAXOMATHCS B MAacli B IMiJABINMIEHOMY CTaHi, BMICT iX B Macji BKpail HeOakaHWH 1 IIKIITMBUH.
Bci 3miHM npoxonasuu B Macii, y npoieci poOOTH ABUTI'YHA BUKIJIMKAIOTh HAKOINWYEHHS B Macil
PI3HUX CTOPOHHIX JIOMILIOK Ta PEYOBHUH (MHJI, BOJA, METAJEBl YAaCTKU, MPOAYKTH OKHCIIEHHS,
3HOCY Ta IHIII), BCE 1€ TOBOPUTH MPO T€ 5Ky BAXJIUBY pOJIb BIJIFPAE CTEMIHb OYUCTKU
MUPKYJIIAHOrO Macja Ta BIUIMB Ha 3arajbHy ekcruryaramiro napuryna MAN-B&W 6S50MC,
Horo crtaH Ta OE3BIIMOBHICTH pOOOTHM 31 CBOEYACHHUM TEXHIYHUM OOCIIyTOBYBaHHSM
MUPKYJINHOI cUCTeMU MaIlleHHS a 30KpeMa (ibTPYHYHX €IEMEHTIB Mepel MoAaueio Macia
1o neuryHa [1-7].

Jlng mokpalleHHs eKCILUTyaTalllMHUX XapaKTepUCTHK LUPKYJSLIHHUX Macel a camMe
MHUIOYUX 1 JUCHEPrylo4HMX BJIACTUBOCTEH, fKI HEOOXIAHI JJIs1 BHUJAAJEHHSA 3a0pyIHIOIYHMX
JIOMIIIOK (3aJIMIIKOBUX MPOJAYKTIB 3rOpsSHHS, MPOAYKTIB OKHCIICHHS) 1 30€peKEHHS iX B TOHKO
TUCTepryodiii Gopmi mpu piBHOMIPHOMY pO3MOALUNI B Maciai 3 THM, MO0 NEPEemKOANTH
Koaryysmii abo OCa/KeHHs YaCTHHOK 3 TMOAAJIBIINM YTBOPEHHSM BIJKIAJACHb YyCEpeAHHi
JM3ENTBPHOTO JIBUTYHA, HAJIMHUM crnocoOOM BHIANCHHS IICKY B IIbOMY BHUMAJKY € peTeibHa
NPOMUBKA CHCTEMH MAICHHS Ta MOKPAIICHHS CHCTEMH OUYMIICHHS NHPKYISAIIHHOrO Macnia
IDISIXOM BCTAHOBJICHHS (QiIBTPYIOYHX €JIEMEHTIB aBTOMAaTHYHOT'O THITY.

3 orAAy Ha BHUKJAJEH! BMIE IPUUMHU Ta HACIIIKM 3a0pyAHEHHS MOTOPHOrO Macia
CHCTEMH MaIlleHHs CYJIHOBOTO Maioo0epTOBOro JBUTYHA, BJIaCHUK cynaHa, kommaHis GIORGOS
B MARITIME CO. (Trust Company Complex, Ajeltake Road, Ajeltake Island, Majuro, Marshall
Islands MH 96960), mpoBena 3amiHy OJIOKY MACISHUX (UIBTPIB IUPKYJISAIAHOT CHCTEMHU
mamieHss aBuryna MAN-B&W 6S50MC, BcTaHOBIEHOr0 Ha HarHitajabHOMY TPyOOIpPOBOII
MAaclIIHUX HAacocCiB, SKHI po3paxoBaHUN Ha CTemiHb OYUCTKH 50 MKM, Ta He Mae QyHKIIT
ABTOMATUYHOTO OYMIICHHS, [0 IPUXOAUTHCS BHKOHYBAaTH B pYydYHY 3TiHO MOKa3HHUKIB
maHoMeTpiB. Ha Ouibm cydacHuil ¢pinbtp 3BopotHOi npomuBku pipmu BOLL & KIRCH tuny
6.60.1, skuil MOBHICTIO ABTOMAaTUYHHUIl Ta Ma€ CTYMIHb OYMUCTKM 1O 25 MikpoH. [laHuit
binbTpyrounii pUCTpil Bignosinae ceptudikary BigmoBigHocti DIN/ISO 9001, Ta no3BoneHwmi
JI0 BUKOPHUCTAHHS B CHCTeMaX MalleHHs Cy/IHOBUX JBUTYHIB MOPCHKUM PericTpom.

[lIraTHUii BapiaHT OYMILNEHHS Macja MUPKYJAMIAHOI CHCTEeMH OyB TNpEICTaBIICHUM
mWITaTHUM OJ0K ¢inbTpoM 3 cTyneHio ¢uibTpauii 50 MKM a K BapiaHT 3aMiHM IITATHOTO
(GUIBbTPYIOUOTO TMPHUCTPOI0 3 PYYHHUM KEpPYBAHHS BCTAHOBJIEHOTO B LUPKYJALINHIA CHCTEMI
ManieHHsi ronoBHoro asuryHa MAN-B&W 6S50MC na aBTOMaTHUHUM (QUIBTP 3BOPOTHOI
npomuBku ¢ipyu BOLL & KIRCH tuny 6.60.1. ¢ crymenio ¢inprpamii 20...25 MKM.
ExcnepuMeHT mpoBOAMBCS Ha CyjAHI, MpoOW Macia Ha aHami3 BigOupamwch depe3 200 roauH
pobOTH ABUTYHA, 3 TAKOIO K MEPIOJUIHICTIO 31 CHIOBAIH MOT0 JOJIHUB AJII KOMIIEHCAIlil BUTPAT.
Omuinka 3HOCY JeTaseil NBUryHa (IMIIIHAPOBUX BTYJIOK, IMMHOK KOJIHYACTOr'O Baly) IPOBOAMIN
3 BUKOPUCTAHHSIM METOMy INTYYHHX 0a3. 3HOC MOPIIHEBUX KiIEIb Ta BKIAJMIIB MOTHJIHOBHX
HiINAITHAKIB  KOHTPOJIIOBAJIM Bi3yaJbHO Ta 3a JOMOMOIOK CIEIiaJbHUX ONTHYHUX Ta
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BHMIPIOBAJIBLHUX MPUCTPOIB, JJI1 BUMIPIOBAHHS 3a30PiB Y MOTHJILOBUX MiJIIUITHUAKIB, 10 1 MiCIs
BUIIPOOYBaHb Ha KO)KHOMY eTami. Harapo- 1 JakoyTBOpeHHs JBUI'YHA OLIIHIOBAJIU 3a OaJIbHOIO
CHUCTEMOI0 BHUMIPOM IUIOINII, TBEPAOCTI 1 TOBIIMHM Harapy, 10 BiIKJIajucs Ha mopmHax [1].
@Di3uK0-XIMIYHI TOKA3HUKHM Macia 1 HOro cTapiHHs OLIHIOBAJIM HAa OCHOBI 3arajbHONPUUHSITUX
metoauk [3]. 3a0pyIHEHHs Maclia KOHTPOJIIOBAJIOCh 32 BMICTOM HEPO3YMHHUX MPOIYKTIB 3HOCY
(HII3), mo BH3HaA4arOThCs MeToa0M IeHTpudyryBanns. Jlyxuicte macia ominoBamu mo (ISO
9963-1:1994, IDT). Cryninb (rmubuny) okucienHs CO macia BHU3HAYalId yepe3 CTaBJICHHS
IHTErpaJIbHOT IHTEHCUBHOCTI MOIJIMHAHHSA KapOOHOBMICTHHX 3'€lHaHb. BMICT cMOJ 3HaXoauiu
MeTomoM Aiaiizy i xpomarorpadii. CrpanbOByBaHHS MPUCAIOK KOHTPOJIIOBAIH 31CTaBICHHSIM
JayHOCTi (yrata 1 aAiamizata cBDKOro i mpamrorodoro macna. CrocrepekeHHs 3a poOOTOro
MmacioouncHukiB (MO) npoBoauny 3a 3arajJlbHONPUHHATUMH pekoMeHaalismu [1]. Kontpons
peXUMIB poOOTH 1 TEXHIYHOr'O CTaHy JIBUT'YHA 3IiIMCHIOBABCS 3TiJHO 3 MpaBHJIAMH TEXHIYHOI
eKcruTyaranii. BunpoOyBaHHs BHUIIEBKa3aHUX 00'€KTIB BEJIM TaK, 00 HABAaHTAXKYBAJbHI PEKUMU
poboTu nBUTYHA OynIM JOOCHTH OJU3BKMMH JO CEpelHbOI MOTYKHOCTI SIK Mpu poOoTi 3i
MITATHUMH, TaK 1 3MIHEHUMHU (iIbTpaMu. YMOBHU eKCIUTyaTallii JBUTyHa OyJiIM HE HACTIIbKU
KOPCTKMMHM, TaK SK BiH TpalloBaB Ha JIETKOMY MajluBl (AM3EIbHOMY), TOMY IIBHJKICTh
3a0pyAHEHHsI Macjla HEPO3UMHHMMM NPOAYKTaMHU 3HOCY Oyia MmopiBHSHO HeBenuka. Ha o6ox
erarnax BUIPOOyBaHb BOHAa Oyja ofHakoBa 1 B cepeqHboMy cTaHoBuia 15...20 r/rox. Opnax
yepe3 pi3Hy IHTEHCHBHICTh OYMIICHHS LUpPKyJsniiiHoro macma mapku SAE 30, craGimizamis
roro 3a0pyaHenHs HII3 BinOyBanacs Ha pi3HUX PIBHAX, BIAMOBIAHUM KoHIeHTpamii 1,7 1 1,2%.

JlnHaMmika HAKONMWYEHHS HEPO3YMHHHUX JIOMIIIOK B Macii, OJU3bKa JO €KCIOHEHIIHHOT
3aJIeKHOCTI NpuBeaeHa Ha (puc.l). BusBiaena TenaeHmis 30epiraetbes sk mo HII3, Tak 1 iHmmx
KOMIIOHEHTIB CTapiHHA MacJa.
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Pucynox 1 — KineTtuka ctapiHHs Macia B AU3eJ1 BITHOCHO (PUIBTPYIOUOrO €JIEMEHTY

Crabimizamist BMicty 3oiapHux HII3, komm ouumenHs Macnma 37ilcCHIOBanacs
MOBHOMOTOKOBUM INTATHUM (PLILTPOM, criocTepiranacs npu cepenHiit konmentpamii 0,34 %.
[Tpu ounteHHi aBTOMAaTUYHUM (QiTBTpOM 3BOpoTHHOI MpomMuBkr BOLL & KIRCH Tumy 6.60.1.
el mokaszHuk gopisHioBaB 0,25 %. ®insTp 3BopoTHOI pomuBku BOLL & KIRCH Tumy 6.60.1
1[e aBTOMAaTUYHHA (UIbTp SKUN BiAMOBiAae BUMOraMm 10 (ifbTpalii NOMIPHUX Ta BEJIUKHX
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norokis Macia. IlIBuakicTh MoToKy pobouoi pimunu (mMacna) 11,2 m3/rox, abcomoTHuii po3mip
ciTku aBTO(IBTpa 10 25 MikpoH. KoMOiHOBaHUI Mpoliec 3MUBY Ta OYMCTKHU Y 3aJIEKHOCTI BiJ
TUCKY, CHCTEMa TaKOoX 3a0e3leuye caMe BEJIUKE PO3AUIEHHS TBEPAMX YACTUHOK JH000ro
aBTOMAaTUYHOIro (inbTpa. 3BOPOTHA MPOAYBKA IOJIETIIYETHCS 3a JIOMOMOI'OI0 CTUCHYTOTO
MOBITPSI T4 CTBOPIOE NPOMHUBOYHHMH IMITYJIbC, €KBIBJICHT BHUCOKOTO THCKY OYHMCTKH SIKMH HE
3aJIeKHUTh BiJl cucTeMH. [TaiHHS THCKY B CHCTEMI OUMCTKH JYX€ HU3bKE, a CJICKTPOHHA CHCTEMaA
KEpyBaHHs J03BOJII€ BUKOHYBATH MOHITOPUHI CHCTEMH OYHINEHHs. [IOBHICTIO aBTOMaTWYHMN
¢GUIBTP 3BOPOTHOT MPOMMBKU BUKOPUCTOBYETHCS IS (QUIBTpalii pi3HUX PiAMH, ajieé TOJOBHUM
yuHOM i (pinpTpanii macen. OibTpyroyl e1eMEeHTH aBTOMAaTUYHO OYMILAIOTHCS 3a TOIIOMOT0F0
CTUCHYTOTO TIOBITPS Ta 3a JOMOMOTOK 3BOPOTHOI TPOMHBKM HE MPHIHUHSIIOYH TIPOIEC
¢uibTpanii. OgHa 4ucTa Kamepa 3aBXKJIM 3HaXOAMTbCA B pe3epBl. 3araibHa OynoBa (uibTpa
npuBe/eHa Ha (puc. 2).

jC)

Pucynox 2 — ®instp BOLL & KIRCH tumy 6.60.1: 1 — 6anoH ¢ MOBITpsAM;

2 — MaHOMeTp; 3 — 3anm00DKHUM KJIanaH; 4 — eJIGKTPOMAarHiTHUHN KianaH (TOBOPOTHUH TPUBIN);
5 — MpoMUBHUH KJanaH; 6 — eJIeKTPOMAarHITHUH KiamaH; 7 — BUITYCKHUM KJIanaH 3BOPOTHOI
MIPOMUBKH; 8 — PETyJISATOp THUCKY; 9 — HUXKHS yacTiHa Koprycy; 10 — kynpkoBuii KpaH;

11 — nepemuxkatouiii kopiyc; 12 — posnoaineya kopoOka; 13 —aBTOMaTH4YHA cUCTEMa KOHTPOJIIO
3a mepemnajgoM TUcKy; 14 — kopmyc ¢iibTpa

3a3zHaueHoMy piBHIO 3a0pyaneHHs Macna HII3 iHTeHCUBHICTh HOTO OYHINEHHS IITATHOTO
¢utbTpa Bij 3araibHUX noMimok Bignosigana 46 mxm, BOLL & KIRCH - 240 r/roz., To6TO TipH
¢inerpyBanHi BOLL & KIRCH Bona Oyna B 5,2 pa3u BUllle OYHUIIECHHS IITaTHUM (pimbTpom. 3a
30IbHUMU NpoaykTamMu Qd ¢d cmiBBimHOCHIOCA K 52 MKM mpotd 306 r/rox. Takum duHOM,
epextuBHicTh iX BumanenHs BOLL & KIRCH B mopiBHSHHI 31 IITATHUM OYHILIEHHSM Oyla
Bulie B 6 pasiB. IntencuBHe BupaneHHs ¢inbrpom BOLL & KIRCH 3ompaux HII3, mo €
KaTaji3aTOpoOM OKHCIIEHHS Macia, TPHU3BOAUTH 10 3HIKCHHS IIBHAKOCTI CHpallbOBYBaHHS
npucagok. [Ipu BBeAeHHI INIMOOKOro OYMILEHHS BOHA BMaja B MiBTOpa pasu, ToOTO 3 28,4 1o
19,6 r/rox. Le crpusiio crabimizamii Jry>kHOCTI ipu QunbTpyBaHHi Macna ¢inerpamu BOLL &
KIRCH na piBHi 3,8 mr KOH/r, B Toli Yac SK pH IITaTHIH KOMIUJIEKTAIlll CHCTEMH OYHWIICHHS
Macia crocrepiraiocs namiHas ayxHocTi 1o 2,4 mr KOH/r. InTeHcuBHE BuaaneHHs (iIbTpoM
BOLL & KIRCH 3ompaux HII3, mo € karamizaTopoM OKHCIEHHS Macla, MPU3BOAHUTH 0
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3HIKEHHS IIBUIKOCTI CIpalbOByBaHHS Mpucanok. [Ipu BBeqeHHI TTMOOKOro OYMIEHHS Macia
BOHA BIaja B MiBTOpa pas3u, To0TO 3 28,4 1o 19,6 r/rox. Lle cipusio cradimizarii TyKHOCTI IpU
¢ubTpyBaHHi Macna Ha piBHi 3,8 Mr KOH/r, B Tol yac sik npu 1ITaTHIM KOMIUIEKTAllil CUCTEMU
OYMIIIEHHA LUPKYJSLUIMHOTO Macjia crocTepiraigocs naaiHHsA JjyxHocti g0 2,4 mr KOH/r.
HwoxHil piBeHb JIy)xkHOCTI mpu 3actocyBaHHi pinbTpa BOLL & KIRCH 0yB B 1,6 BHIIE HiXk TTpH
OUYMIICHHI Macja IITaTHUM (QUIBTPYIOUYUM eNeMEeHTOM. lIpu [bOMY BHSBIEHO OJHAKOBE
CHIBBITHOIIIEHHS B CIPaIlbOBYBaHHI MPHUCATOK, SKE BU3HAYAETHCS SK MO MAIIHHIO JIY)KHOCTI
Macia, Tak 1 3a 3MICTOM B Ipobax BiIOOpY IX aKTUBHOIO KOMIIOHEHTa. TakoX BHSIBIEHO
3HWKEHHS] CMOJIOBUHUKHEHHS B Macyl MpH 3011bIIeHH] IHTEHCUBHOCTI Horo ¢insTpyBanHs. [Ipu
3aCTOCYBaHHI JOCHTIJIHOI CHCTEMH BOHO CIOBIJBHUJIOCS, 1 IIBHUIKICTH BUHHKHEHHS CMOJI
3Hu3mnacs 3 64 no 48 r/rox. e mpusBeno a0 TOro, mo cradimizalist BMIiCTy CMOJ B Maclli pu
3actocyBanHi ¢insTpa BOLL & KIRCH BcTanoBunacs Ha piBHi 8,5 %, npu mtatHoMy QimbTpi
MMOKa3HHK Bigmosigas 12,8 %.

XapakTepuCTUKH 3HOCY [JBUTYHAa MpPU OUMIIEHHS Macjia aBTOMATUYHUM (PiIbTpOM
3BopotHOi mpomuBkH ¢ipmu BOLL & KIRCH tumy 6.60.1. 3Ha4HO MOKpaImmiucs, Tak SK
BKJIFOYEHHSI IOr0 B CHCTEMY IUPKYIISIIIHOr O MalieHHsl, 3 BUCOKMMH MOKa3HUKaMH 110 TIOBHOTI 1
TOHKOILI B1JICIBY 30UIBIIMIJIO HAJIMHICTh 3aXUCTy Hap TepTsA BiA aOpa3uBHOrO 3HONIyBaHHS. Y
HaOUbImid Mipt (B 1,47...1,53 pa3u) 3HMKEHHS MIBUJIKOCTI 3HOIIYBAHHS CHOCTEpIragocs y
HOPIIHEBUX KUIEUb 1 BTYJOK LMJIHAPIB, 110 00YMOBJIEHO 3011bIIEHHAM MoKa3HUKa Qd o 3a
paxyHOK BHCOKOi I1HTEHCHUBHOCTI OYHMILIEHHS Macjia. Bkiaauimn MTiIIUOHUKIB Ta IHAKA
KOJIIHYACTOro BaJly NP 3acToCyBaHHI (inbTpa 3BopoTHOI mpomuBku ¢ipmu BOLL & KIRCH
tuny 6.60.1., B MeHmIid Mipi migmanucs MIKIIJIMBOMY BIUIMBY aOpa3sMBHUX YaCTHUHOK, IO
HAJXOAATH B 111 TAPH TEPTS B HE3HAUYHIM KUTHKOCTI. []e moB's13aH0 3 TUM, 110 TOHKICTh BIZCIBY BiJl
BKitoueHHs B cucremy ManieHHss BOLL & KIRCH tuny 6.60.1 B nmopiBHsSIHHI 3 BUKOPHCTaHHSAM
mwratHoro QgimbTpa (3 50 10 25 MkM) mokpanmiaacs (miapuimiacs) [1-7].

BucnoBok. bysio po3risiHyTo oauH 31 Croco0iB MOKpANIEHHs OYMCTKU UPKYISIIAHAX
Macell CyJHOBUX [IBUTYHIB, Ha mpukiaai rojoBHoro asuryHa MAN-B&W 6S50MC ta
BcTaHoBIIeHOro (PinbTp 3BopoTHOI MpoMuBkH pipmu BOLL & KIRCH tumy 6.60.1. ¢ crynento
¢inbrpanii 20...25 MKM. 3 TOYKH 30py €KOHOMII, SIK B1IOMO, ONTUMAJIbHUN pe3yJIbTaT MOJIArae B
TOMY, 100 «OTPUMATH MaKCUMyM MOJKJIIMBOTO, 3aINIATHUBINM 3a II€ HE Oijblne HEOoOXiTHOTOY.
CTOCOBHO 70 MacTHJI 1€ O3Hayae: Oe3rnmepepBHa TOHKA (iAbTparlis 1 pereHepailis Macia 3
MiHIMaTbHO MOXJIMBUMH BTpaTaMH — HEOOXiTHa yMoBa poOoTa (iNbTPYIOUHX EJIEMEHTIB.
ExoHOMIYHa €(EeKTUBHICTb OJHOPA30BOI0 BKJIAJEHHS B SKICTb (DIUIBTPIB MPOSIBISETHCA B
30umbIeHH1 pecypey aBuryna MAN-B&W 6S50MC i B migBUIIEHH] HAIiHHOCTI HOro poboTH.
Ile BiZHOCHTHCS HE TIJIBKH 10 3HOBY CHOPYIKYBAaHMX EHEPreTHYHUX YCTAaHOBOK, a H 10
MOJIepHi3aIlii O1JIbIIOCTI ICHYIOUYHUX.
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CYYACHI PILIEHHSA OO0 3POCTAIOYUX MIZKHAPO/HUX BUMOI 11O
3BIVIBIIEHHIO EHEPTOE®EKTHBHOCTI

Camoiinos O. O.
XepcoHcoka deporcasna mopcvka akademis
Hayxosuii kepienux — k.m.n., ooy. Cenigepcmosa C. P.

Beryn. V 3B's3Ky 31 3MiHaAMM KJIIMaTy 1 3pOCTal0u0l0 HEOOXIIHICTIO 3HUKEHHS BUKUIIB
MapHUKOBUX ra3iB, MixkHapogHa Mopchka opranizamis (IMO) Ta iHIm oprasizarii BCTaHOBHIIH
HOBI BHMOTH MI0J0 eHeproe@ekTUBHOCTI cyaeH. IMO po3poOuna HU3KY peryssimiid s
MIITPUMKH E€HEeproe(eKTUBHOCTI Ta 3HWKCHHS BUKHUAIB. Bonu BKiIro4arTh iHaekcn EEXI
(Energy Efficiency Existing Ship Index) ta CII (Carbon Intensity Indicator), siki BCTAHOBIIOIOTh
MOKA3HUKHU JJIsI OIIHKK €()EeKTHBHOCTI HOBHX 1 BXE ICHYIOUHMX CYACH BIAMOBITHO O BUKHU/IIB
BYIJIEKHCIIOTO Ta3y. BUKOpUCTaHHS 1HIEKCIB J03BOJISE CYJHOIUIABHUM KOMIAHISIM CTEXHUTH 3a
TUM, HACKIJBKH €KOJOTIYHO e(EeKTHBHO MPAMIOIOTh iXHI CyAHA, IO MOTHBYE BIIPOBAJIKCHHS
HOBHUX TEXHOJIOT1H Ta MOJCPHI3aLil0 00JaIHaAHHS JIJIsl 3MEHIIIeHHs eHeprocrnoxuBanus IMO [1].

3 orisay Ha 3pOCTaroul MDKHapOJHI BUMOTH [0 €HEproeeKTUBHOCTI CyleH, Oaratro
Cy4yaCHHUX PIIIEHb 30CEPEKYIOThCS Ha 3HM)KCHHI BUKHIIIB, IIJIBHUIIEHHI eQEeKTUBHOCTI
BUKOPUCTaHHS MaJKBa 1 BIPOBAIKEHH] €KOJIOTTYHUX TEXHOJIOT1H.

OcHoBHa yacTuHa. Kiiio4oBUMH pilliecHHSIMH B 11iH cdepi € [2]:

1. Cyonosi enepcocucmemu 3 nusbkum cnodxcusanuam naauea. lle nependauae
BUKOPUCTAaHHSA HOBUX BHJIIB MajuBa (30KpeMa 3PIIKEHOTO MPHPOAHOIO Tazy
(3IIT"), amiaky, BOJHIO), a TAaKOX TiIOpUIHUX CHCTEM, SIKI MOEAHYIOTh JM3EIbHI
JIBUTYHU 3 €JICKTPUYHUMH cucTeMamu. L{e 103Boiisie ONTUMI3yBaTH CIIOKUBAHHS
manuBa 1 3MeHmuTd BUKUIU COo.

2. Ilokpawenna obmiunocmi xopnycy cyona. Ontumizaillis AW3aiiHy KOpPILyCy
3MEHIIIy€ OIip BOAM 1 CHpHUSE€ €EKOHOMIi manuBa. BuKopucTaHHS HOBHUX
MaTepiajiiB, 30KpeMa JErKUX 1 3 HHM3bKMM KOE(II[IEHTOM TepTsi, a TaKOX
CremiadbHUX TOKPUTTIB, JOMOMAara€ 3MEHIIUTH EHEPreTHYHi BHUTPATH Ha
nepecyBaHHS.

3. Cucmemu pexynepayii enepeii. TexHomorii, Taki sIK peKymeparis Temja Bif
BUXJIOMHUX Ta3iB Ta CHUCTEMHU pereHepaiii eHeprii, J03BOJSIOTh IOBTOPHO
BUKOPHCTOBYBAaTH BTPAYEHUH TMOTEHI[ia] €eHeprii, THM CcaMUM 3MEHIIYIOYH
3araJibHi BUTPATH HA TAJUBO.

4. Aemomamuszayins ma yugposi mexuonozii. BukopucTaHHs ITUPPOBUX CHUCTEM
KOHTPOJIIO, aHali3y 1 NMPOTHO3YBAaHHS JUIS MIJBUILEHHS €(EKTUBHOCTI pOOOTH
cynHa. Jlo Takux HaleXaTh aBTOMATHYHI CHUCTEMH PETyJIOBaHHS MapIIpyTy,
CUCTEMU MOHITOPUHIY NaiuBa, LU(POBI ABIMHUKU CYIEH, SKI MOJAEIIOIOThH
MOBEIHKY CyJHa B PI3HMX YMOBax 1 JI0NIOMAaraiTh YHUKATU JOJATKOBUX BUTPAT
eHeprii.

5. Bimposi ma consuni cucmemu. Jlesiki CyJiHa B)K€ OCHAIICHI BITPOBUMH TypOiHaAMU
abo BiTpWIaMU JUJIi BHUKOPHCTaHHS BIJHOBJIIOBAJIBHOI €HEprii, a TaKoxX
COHSYHUMH TMAHENSIMH, IO 3a0e3nedye JOAAaTKOBY IITPUMKY €HEpProCHCTEM
CyZlHA, 3HIDKYIOUH 3aJIeKHICTh BiJl BUKOITHOTO ITaJINBa.

6. Yoockouanenms cyonosux eeunmie ma epedbHux npucmpois. ONTUMI30BaH1 TBUHTH
1 rpeOHI MmpUCTpoi MOXKYTh 3HAYHO IIJABUIIMTH €HeproeeKTUBHICTh CyJIHA,
3HIMDKYIOUH OITIp 1 301JIbIIYF0YH €PEKTUBHICTh PYXY.

Jlo BwuIE3a3HAYEHMX TEXHOJIOTi EKOHOMII ManMBa JOJAETHCS BITHOCHO HOBE Ta
nepeaoBe pillleHHs: ITYy4yHUH iHTenekT. KommnaHii BpoBaaKyoTh HU(GPOBI pillieHHs 1Js 300py
1 aHamizy JMaHWX MpO PoOOTY CYJIEH, IO AO03BOJSE MPUAMATH OUIbIT OOTPYHTOBaHI pillIEHHS
IOPOTATOM BCHOTO JKUTTEBOTO LUKy Cy/AHA, B TPOEKTyBaHHS A0 ekciuryaTamii. Taki
IHCTpYMEHTH J03BOJIAIOTH CTBOPIOBATH 0a3zy MaHHMX JJIs ONTHUMI3allii MallOyTHIX MpPOEKTIB Ha
0as3i I11I.
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CHCTeMH IITYYHOT'O IHTEJIEKTY BiIPI3HAIOTHCS BiJl IHIIUX PIlICHh CBOIMH MOKJIMBOCTSIMU
MalIMHHOTO HaBYaHHS, SIKI MICIS MEpeTpaBJCHHS Ta aHalli3y BEJIMYE3HUX OOCSriB JTaHUX
JIO3BOJISIIOTH IM CTBOPIOBATH ajrOpPUTMHU 3 IMepeadadyyBaHUMM SKOCTSMH, SKI CIPSIMOBaHI Ha
BUpILICHHS TPOOJIeM J0 IX BUHUKHEHHS, IBUIKO aAaNTyIOUUCh 10 TUHAMIYHUX YMOB.

3a manmmu Offshore Energy, punokx mopcekoro III 3pic y Tpu pasu 3a octanni 12
MICSIIIIB, III0 CBIIYUTH PO IIBUIKE 3POCTAHHS MOMUTY Ha TexHoJorii [3].

OkpiM 4YHUCIEHHUX TIepeBar, pO3IMIMPEHI CHUCTEMH IITYYHOTO IHTEJEKTY BiAIrparoTh
BUpIIIAJIbHY POJb y 3HID)KEHHI CHOXKMBAHHS TalMBa Ta MiABUIIEHH! e€(eKTHBHOCTI pOOOTH.
CrioxvBaHHsI TaJlMBa 3pOCTA€, KOJNM CyIHA 3MYIICHI MaHEBPYBAaTH IIiJl 4ac MOJOPOXKI uepes
HenepenOayeHi yMOBH, OCOOJIMBO B YMOBAax IMOTaHOI BUAMMOCTI, @ TaK0X KOJM BOHHU PI3KO
NPUCKOPIOIOTHCSL Ta CIOBIJIBHIOIOTHCS. [l03BOJNSIOUM eKilmakaM Opi€eHTYyBaTHCS 3 O1JIBIIOO
TOYHICTIO, CUCTEMHU IITYYHOI'O 1HTEJIEKTY MOKYTh MIHIMI3yBaTH OTpeOy B panTOBUX MAaHEBPAX,
K1 MOXKYTh 3HAYHO 30UIBIIUTH CIIOKMBaHHS NanuBa. [lepen0aunuBicTh MITYYHOr O IHTEJIEKTY Y
BHSIBJICHHI TIOTCHIIIMHUX HaBIrallilHUX HEOE3MeK J03BOJIIE olepaTopaM CyIeH e(eKTHBHO
OpIEHTYBATHUCSA, 3BOJISIUN 1O MIHIMyMY HENOTPiOHI MPUCKOPEHHS Ta YNOBUILHEHHS, THM CaAMHUM
3MEHIIYIOYH 3HOC CY/IeH 1 ONITUMI3yI0OUM BUTPATH Ha MAJIUBO.

HenaBHi TeMaTwyHl JOCHIIKEHHS MIAKPECIIOIOTh, OaraTorpaHHi IEpeBard CHCTEM
BUSBJICHHS OO’€KTIB Ha OCHOBI IUTYYHOTO IHTEJIEKTY, HAIpUKIaA, iX 3AaTHICTh 3aBYaCHO
BUSIBIATH HEOE3NMEKH Ta HaJaBaTH paHHI MOMEPEHKEHHS MPOTArOM YyChOTO MNUIAXY CYAHA.
Hanpuknaza, HenjogaBHiid aHani3, mpoBeneHuil Ha 267 cynHax, obnagHanux miatdopmoro Orca
Al Ha OCHOBI HITYYHOTO iHTENEKTY, OKAa3aB, M0 3MEHIIECHHS eKCTpeMalbHUX MaHEBPIB 4epes
MEHIIYy KUIbKICTh OJM3BKUX 3ITKHEHb MPHU3BEJIO 0 ONTHUMI3allii HaBITaliHHUX MapmipyTiB i3
CKOPOUYEHHMHU BIJICTAHSAMHU MOJOPOXKi, IO MPU3BEIO JO 3HAYHOI PIYHOI EKOHOMIi MaauBa
npu6au3Ho Ha 100 000 gomapis CIIIA Ha ogne cymHO (3—5% exonomist). [4]

Hocnimxenns Lighthouse moka3yroTh, 110 3aCTOCYBaHHSI aHAJITUYHUX IHCTPYMEHTIB
MOJKE 3HM3UTH BUTpaTh Ha maymBo Ha 10—20% Ta migBHINMTH 3arajibHy €(EeKTUBHICTh CYAEH 3a
pPaxXyHOK BHUKOPHCTAHHSI MPOTHOCTHYHHUX MOJEINEH, SKi JOMOMAaraiTh YHUKATH 3aiBUX BUTpPAT
nanuBa [5]

OnrtuMizalliss MapmipyTy — II€ 1€ OJWH BaXKIWBHH pe3yibTaT, SKUH 3a0e3MeuyroTh
cucremu I, sKi MOXYTh 3HAYHO 3MEHINHWTH CHOXMBAaHHA NanuBa. [10€HYIOUN MOXIHBOCTI
MAIIMHHOTO HABYAHHSI, IHTEPIIPETAIlil0 HAaBIrAI[IHHUX JaHUX 1 TOYHE NMPOTHO3YBaHHS MOTOIU Ta
JOPOXKHBOTO ~ PYyXy, IPOrHO3HA aHANITUKA MOXE JOMOMOITH KopalisiM 3/1iCHIOBATH
Hale(eKTUBHILI pelick Ha OCHOBI MIMPOKOro Jlama3oHy HaBIralifHUX IapaMeTpiB, IO
IOCTIHHO 3MiHIOIOThCs. Hampukiaa, mianyoun MOA0pOX, 3BUMaiHUM CyJHaM, SIKi IJIaBaloTh y
MOpi, HEOOX1THO BpaxOBYBAaTH IMUPOKUH CHEKTP (PaKTOPiB, TAKKX K YMOBHU BITpPY, CHJIa XBUJIb,
MPOrHO30BaHUK Tpadik 1 NPOAYKTHUBHICTh JBHTYHA, MO0 BU3HAYUTH IiXHIO IIBUIKICTH 1
CHOXHMBaHHS nanuBa. HajiiiHa TeXHOJOrIS MITYYHOTO 1HTENEKTy MOXe He TUIbKU HMIBUAKO Ta 3
BHUCOKOIO TOYHICTIO OOYMCIMTU LI HapaMeTpu, aje N HaJaBaTH pPEKOMEHAalli B peXHUMI
peasbHOro vacy, mo0 3aBXIu MIATPUMYBATH ONTUMAJIbHY eeKTUBHICTh nmanuBa. L1 Texaomorii
Ha OCHOBI LITYYHOI'O IHTEJIEKTY Bi0Opa)karOTh MO3UTUBHY TEHJEHLIIO 10 OUIbII €KOHOMIYHO
e(peKTUBHOr0 Ta CTAJIOr0 MOPCHKOIro MaiiOyTHBLOrO. [4]

Benuka mikHapomHa kommnadis Stena Line — e Bxke HasBHUN BHUIIAJOK YCIIIIHOIO
BukopuctanHs LI ta oTpuMaHHS BIAYYTHUX PE3yJIbTATIB BXKE ChOTOIHI.

3aBAsSKM NEpeAoBi cHCTEM1 oNmTUMI3auii MONOpOXi, (QYHKLII cyaHa Temep MOXKHa
BUKOHYBaTH Habarato eekTUBHiIle, BOJHOYAC 3MEHINYIOYHM CIOKMBaHHs nanuBa Ha 1-5% [6].

BucHoBku. BHKOpHCTaHHS INTYYHOTO IHTENEKTY JONOMAara€ ONTHMi3yBaTh pPOOOTY
CyJHA IUISIXOM TOYHOTO aHalizy paay (akTopiB, sIKi BOJMBAIOTh HA MJIABAHHS CYIHA, TAKUX SIK
BiTEp, XBHJII Ta TIMOWHA MiJl Yac MOIOpPOXKi, 3a0e3Mmeuyroun MpaBUiIbHY Ta eHeproe(eKTuBHY
BUXIIHY TOTYXHICTh. L{i maHi 30MparoTbcs B pEXHMI pealbHOrO 4acy Ta OOpoOISIOTHCA 3a
JIOTIOMOT00 aJrOpUTMIB Ha 0a3i IITYYHOrO 1HTENEKTY, TAKUM YHMHOM 3MEHUIYIOUM CIOKMBAHHS
najrBa Ta 3aXHUIINAI0YH ONepaIlifHy CTPATETio.

[[i migxoau MAO3BOJISIIOTH CYAHOBJIACHUKAaM 3HW)KYBaTH BUTpaTH Ha MaJWBO,
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3a0e3nevyyBaTd JOTPUMaHHA MDKHapOAHMX CTaHAAPTIB 1 COPUATH 3MEHIICHHIO BUKHUIIB
BYTJIEKHUCIIOTO Ta3y Y MOPCHKOMY TPAHCIOPTI.

CydacHi TEXHOJIOT11 Ta PEryJsITOPHI 3aXO0[{ 3HAYHO MiJBUIIYIOTH €HEpProeeKTUBHICTh
CYZleH, CIPUSIOYU JOCATHEHHI0O MDKHAPOJIHUX €KOJIOTIYHHMX Iijei. BukopucranHsa riOpuaHux
cucteM, UGPOBUX pillleHb JJIs 300py 1 aHaMi3y JaHWX, ONTUMI3allisl KOHCTPYKIIIH Ta OHOBJICHHS
CTaHJAPTIB €KCILTyaTallii BiAKPUBAIOTh HOBI MOJKJIMBOCTI JIJISI CTAJIOTO PO3BHUTKY Yy MOPCHKIH
IHAYCTpII.
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Beryn. IligBuiieHHS e(QEeKTUBHOCTI CYIHOBHX EHEPreTMUHHUX YCTAaHOBOK € OIHUM 13
KJIFOYOBUX HATMPSAMKIB PO3BUTKY CydacHOi Mopchkoi iHaycTpii [1]. ¥V 3B’sa3ky 3 miobGanbHUM
3pOCTaHHSM OOCSTIB MOPCHKUX TEPEBE3CHb Ta TOCUIICHHSIM EKOJOTIYHUX BUMOT, 3HW)KCHHS
BUTpPAT HA MAaJMBO Ta CKOPOUYCHHS INKIATMBUX BUKHUIIB CTAJIM MPIOPUTETHUMHU 3aBIAHHSIMH IS
CyIHOOYNIBHMX KOMMaHiil Ta BracHUKiB (ioTiB. EdexkTnBHa pobdoTa eHepreTMuHUX YCTaHOBOK
0e3rmocepeIHbO BIUIMBAE HA EKOHOMIYHY PEHTA0CNbHICTh CYJHOIUIABCTBA, & TAKOXK Ha 3/1aTHICTh
CYZICH Bi/IMOBI/IaTH MD>KHAPOTHUM €KOJIOTTYHHM CTaHAapTaM.

OcHoBHa uactuHa. CynHoBi eHepretuuHi ycraHoBku (CEY) — ne cucremu, 1mo
3a0€3MeuyIoTh CyIHO €HEPri€l0 ISl pyXYy, €JIEKTPONOCTauaHHs, pOOOTH JOMOMIXKHUX MEXaHI3MIB,
obnagHaHHSA Ta I1HIMX cucteM Ha OopTy. OcHoBHuUMHM KommoHeHTamu CEVY € nBurysu,
reHepaTopu, TypOiHH, IepeaaBaibHi MEXaHi3MHU Ta CHCTEMH aBTOMAaTHU3aIlli.

Edexktunicte CEY 3anexuthe Big Oararbox (hakTopiB, BKIIIOUAIOUM THIT TIaJIMBa,
XapaKTEepUCTHKU CyAHA, eKCIUTyaTaliliHi YMOBHM Ta eKojJoriuni BuMOrd. OCHOBHHMU
NOKa3HUKaMU €(QEKTUBHOCTI € BUTpaTa najuBa, koeginieHT kopucHoi aii (KKJ), Burpatu Ha
00CITyTOBYBaHHS Ta PEMOHT, a TAaKOK BIUIMB Ha HABKOJHIIHE CepepoBuIle. PosrisHemMo
NOPIBHSHHS €()EKTHBHOCTI OCHOBHUX THIIB CYTHOBHMX CHEPreTHYHHX YCTAHOBOK [2]:

1. HuzenbHi ycrtaHoBku — HadnommupeHimuii tin CEVY 3aBosku e€KOHOMIYHOCTI,

HAJIIHHOCTI Ta BIHOCHO MPOCTIM eKkcIuryartallii. BoHM BHKOpPHCTOBYIOTH JHM3ENbHI

JIBUTYHH, sIKi 00epTaloTh TrpeOHI TBHHTH a00 TEHEpaTopu [Jisi BHPOOHHIITBA

eIIeKTpOeHeprii.

o [lanuBHa edexTuBHICTH: BUCOKa, i3 KK mpubmuzno 40-50%.

e EKOHOMIYHICTh: HHU3bKa BapTICTh OOCIYrOBYBaHHS, ajie 3HAuyHI BUTpaTH Ha
AU BO.

e EkoJIOriuHICTB: CEpeHIM PIBEHh BUKUIIB IIKIIJIMBUX PEYOBUH, MOKHA 3MCHIITUTH
IIUISIXOM BUKOPHCTAHHS OYUIIYBaTbHUX CHCTEM.

e 3aCTOCYBaHHS: INMUPOKO BHKOPUCTOBYIOTHCS B KOMEPIIIMHUX CyIHax 1 MaloTh
BHUCOKY HATIIHICTb.

e Henomiku: BUKHIU B aTMOC]epy, 0COOIMBO OKCHJIU CIpKU Ta a30Ty.

2. Ta3oTypOiHHI yCTaHOBKM — BHKOPHCTOBYIOThCS HA BHCOKOIIBHJKICHHUX CYyIHAX,
OCKUIbKM 3a0€311euyl0Th BUCOKY IOTYXHICTh NpPU MEHLIM Macl Ta KOMIIAKTHHX
po3mipax. OCHOBHMI HEJIONIK - BEJIMKA BUTPATA MaJIMBA.

e [lamuBHA €PEeKTUBHICTH: HUXKYA, HIXK y TU3EIbHUX ycTaHOBOK, KK/ 25-35%.
e EKOHOMIYHICTH: BUCOKA BAPTICTh MMAJIMBA T4 0OCITyTOByBaHHSI.
e ExonoriuHicTe: cepefHiil piBeHb BUKUMIB, mpore MeHlue BHKUAIB CO2, HIK y

TU3ENbHHX.

3acTocyBaHHS: IEPEBAYKHO JUIsI BIICHKOBUX KOPAOJIiB 1 IIBUAKICHUX CY/EH.

Henmoniku: BUcCOKa BHUTpaTa MaliiBa, OCOOMMBO Ha HU3BKUX MIBHAKOCTSX, Ta

BHCOKa BapTICTh PEMOHTY.

3. IlaporypOiHHI yCTaHOBKM — 3a3BHYail 3aCTOCOBYIOTHCS Ha BEIMKHX CyIHAX 1
TaHKepaX. BOHM TpalOOTh 32 paxyHOK MHapH, L0 MOAAEThCcs Ha TypOiHH, sKa
BUPOOJISIETHCS TTAPOBUM KOTJIOM.

e [lamuBHa edeKkTUBHICTB: BiqHOCHO HU3bKa, KK/] 6mu3bpko 30—40%.
ExoHOMI4HICTB: TOTpeOy€e 3HAUHUX BUTPAT HAa 0OCITyrOBYBaHHS apOBUX KOTJIB.
ExonoriuHicTs: Ma€e 3HaYHI BUKUIH IIKIJITMBUX PEYOBUH
3acTrocyBaHHs: 3a3BUYail Ha BEIMKUX TaHKEPaX Ta BAHTAKHUX CyIHAX.
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e Henoniku: au3pkuit KKJ[ Ta BUCOKUil piB€Hb BUKUIB.

4. ATOMHI YCTaHOBKM — BHKOPUCTOBYIOTHCSI NEPEBAKHO Ha IMIJBOJHUX 4YOBHAaX 1
Kpuronamax. BoHW 3a0e3ledyroTh BHUCOKY aBTOHOMHICTh, OJHAK MAalOTh BHCOKI
BHMOT'H JI0 O€31EeKH Ta CKJIaIHICTh 00CIyrOBYBaHHS.

e [lanuBHa eeKTUBHICTD: Iy’Ke Bucoka aBTOHOMHICTh, KK]I 6:1m3bko 30-40%.
e EKOHOMIYHICTh: 3HaYHI BUTPATH Ha OyNiBHUIITBO Ta 0OCIYrOBYBaHHS, aje JelIeBe

«manuBo» (ypaH).

e Ekosmoriunicte: He Mae BukumiB CO:, aje BuUMarae cCremialbHUX YMOB JIJIst

MOBOJKCHHS 3 PaII0OAKTUBHUMU BiJIXOTaMHU.

e 3acTocyBaHHS: MIJBOJIHI YOBHU, KPUTOJAMU Ta IHIII CyAHA 3 BACOKUMHU BUMOTaMU

JI0 aBTOHOMHOCTI.

e Henomiku: Oesneka, BUCOKI BUTpaTH Ha OyIiBHHUIITBO, CKJaJHA YTHITI3aIlis

BIJIXO/IB.

5. EnekTtpuyHi Ta TiOpHUIHI yCTAaHOBKH — CTalOTh BCE MOMYISPHIINIMMH B Cy4acHOMY
CYIHOOY/lyBaHHI 3aBIISIKH HH3bKOMY PIBHIO BHKHIIB 1 €KOHOMIYHOCTI. [i0pumaHi
YCTAaHOBKH TIOEMHYIOTh JW3EIbHI Ta €IEeKTPUYHI JBUTYHU, IO JO3BOJSE
OINTUMI3yBaTH BUTPATy MaJIMBa 3aJ€KHO BiJ yMOB €KCILTyaTallli.

[TanuBHa e eKTUBHICTB: BUCOKA B TiOpuaHoMy pexumi, KKJI nocsrae 90%.

ExOHOMIYHICTh: HU3bKI €KCILTyaTallliiHI BUTpaTH, O0COOIMBO NPU BUKOPHCTAHHI

BIJTHOBJIIOBAHMX JI?Kepen ab0 aKyMyJIsITOPIB.

e EkoJIOriyHICTh: MIHIMQJIbHI BHUKUAM a0O0 BIJCYTHICTh TaKHX IPH TIOBHICTIO

SIICKTPUYHOMY PEeXKUMI. AJie MOTpedye creriaabHy YTUIII3AIi0 aKyMYJIsITOPIB.

3acTocyBaHHs: IOPOMH, KPYIi3Hi Cy[HA Ta 1HIII €KOJOT1YHO BiAMOBIIaJIbHI CyIHA.

Henoniku: oOMexeHWH 3amac eHeprii 'y akymyssTopax, BHINA BapTICTh Yy

MOPIBHIHHI 3 TPAIUIIHHUMH YCTAaHOBKAMH.

6. YcTaHOBKHM, SKi TMpaIlOl0Th Ha BOJHEBUX MaJMBHUX ejeMeHTaX. L[ cuctemnm

OTPUMYIOTH €HEPTil0 3aBISKH XIMIUHIN peakilii Mi>k BOIHEM Ta KHCHEM.

e [lammBHA e()eKTUBHICTh. YCTAHOBKU HA BOJHEBHX MAaJMBHUX €JIEMEHTaX MArOTh
BHUCOKY eHeproeeKTUBHICTh y opiBHsHHI 3 Au3enbHuMU. KK nocsrae 70-80%

e FEKOHOMIYHICTb: 3HaYHI BUTPATH HA 1HPPACTPYKTYpY, aje 3 PO3BUTKOM TEXHOJIOT1H
1l BUTPATH IMOCTIHHO 3MEHIITYIOThCSI.

e EKOJOriYHICTh: BIJICYTHICTh WIKAJIMBUX BHUKHU[IB, JHIIE BONA, SK MOOIYHUUN
MPOIYKT XIMIUHOI peakIii.

e 3acTocyBaHHS: BiJ JOCHITHUIIBKUX CYACH 10 KOMEPLUIHHUX Ta BiCbKOBUX.

e Henmomiku: BUCOKI BUTpATH Ha BUPOOHUIITBO MAJTMBHUX €JIEMEHTIB, HEOOXiTHICTh
okpemoi iHGPacTPyKTypu i 30epiraHHs Ta TPaHCIOPTYBaHHS BOAHIO. J[o Toro
’K BOJIEHb 3aiiMa€ 0araro MicCIis.

Haii6inpm edpexTuBHI y 3arajlbHOMY MOPIBHAHHI — €JIEKTPUYHI Ta TriOpHUJIHI YCTaHOBKU
3aBasiku Bucokomy KKJI Ta exomoriunocTi. Jlu3enbHl YCTAaHOBKH 3aJIMIIAIOTHCS JIIEPOM Cepel
KOMEPLIHHUX CyleH, 3Ba)Kaloyu Ha iXHIO NocTymHicTh Ta Bucokuii KKJI. ATOoMHI ycTaHOBKH
HEe3aMiHHI JJIs1 BINCBKOBUX 1 CHeIliali30BaHUX CYJICH, SIKi MOTPEOYIOTh BUCOKOI aBTOHOMHOCTI.

Cygacui Ttengennii B po3Butky CEVY opieHToBaHi Ha NiABUIICHHS €()EKTUBHOCTI,
3HIDKEHHS BUKHUJIIB Ta BUKOPUCTaHHS aJIbTEPHATHBHUX JpKepeln eHeprii (takux sk LNG, BogeHb
Tolo). ABToMmaru3auis Ta nudposizanis, BukopuctanHs I Tex BimirparoTb 3Ha4YHY pOJIb,
J103BoJIsIfour onTuMizyBatu podoty CEVY Ta miaBUILIMTH BCl MOKAa3HUKH €PEKTUBHOCTI. | 1151 posib
30UIBIIYETHCA 3 KOKHUM POKOM.

[TinBumienust edexruBHocTi podotn CEY Mae KpuUTHYHE 3HAYEHHS AN CY4acHOI
MOpPCBKOI TPOMHCIIOBOCTI, OCKIJbKM II€ 3a0e3ledye 3HIDKEHHS eKCIUTyaTallifHUX BUTpAT,
3MEHIICHHS HETaTHBHOIO BIUIMBY HA JOBKUUIA Ta MiJABUINCHHS KOHKYPEHTOCIPOMOKHOCTI
CYIHONIJIaBHUX KOMITaHii. OCh KJIFOUOBI aCIIEKTH BaXKJIMBOCTI IMiIBUIIEHHS €(EKTUBHOCTI:

1. 3HWXKEHHs BUTPAT Ha NajauBoO. [1aJMBO € OMHUM 3 HAWOLIBIINX BUTPATHUX CTATCH JIJIS
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CYIHOBIIACHUKIB, OCOONMBO [Jsi BEIMKHUX KOMEpUIHHUX CyAeH. 3MEHIICHHS
CMOKUBAHHS TAJMBA 4Yepe3 MiABUINEHHS €(EeKTUBHOCTI JO3BOJIE 3HAYHO CKOPOTHTH
eKCITyaTaliiiHi BUTPATH.

2. Bignosignicts exosoriunum cranaapram. IMO (International Maritime Organization)
po3po0MIIa HHM3KY PEryJsiid Ui MATPUMKH €HEproe(eKTUBHOCTI Ta 3HUIKCHHS
BukuiB. Bonu Brinouarots innekcu EEXI (Energy Efficiency Existing Ship Index) Ta
CIl (Carbon Intensity Indicator), siki BCTAaHOBIIOIOTh TOKA3HUKU [JISl OIIHKH
e(eKTUBHOCTI HOBHX 1 BXK€ ICHYIOUMX CyI€H BIAMOBIIHO /10 BUKHUAIB BYTJIEKHCIIOTO
ra3y. BukoprcraHHs iHIEKCIB 103BOJISIE CYTHOIJIABHIM KOMIIAHISIM CTEKUTHU 32 TUM,
HACKIJIbKM ~ €KOJIOTIYHO  e(EeKTHBHO MpalloloTh iXHI CygHa, [0 MOTHBYE
BIIPOBA/KCHHS HOBUX TEXHOJIOTI Ta MOJAEpHi3alilo OONaJHAHHS I 3MEHIICHHS
eHeprocrnoxuBanus [3].

3. OnTuMizamis eHeproBuTpaT. BUKOpHCTaHHS Cy4aCHHX CHCTEM peKyrepalii Tera,
KOMOIHOBaHMX IIMKJIIB Ta TIOKPAIIEHWX KOHCTPYKI[H KOpPIyCy  JIO3BOJISIE
MaKCHMi3yBaTl BUKOPUCTAHHS eHeprii 1 MiHiMi3yBatu BTpaTH. Lle Takox 3abe3neuye
OUIBIITy aBTOHOMHICTB CYJICH, 3HIKYIOUU TTOTPEOyY y PeryIipHOMY J103arpaBlICHHI.

4. TligBuilleHHST  KOHKYPEHTOCHPOMOXXHOCTI.  ChOrOIHI  CyJHOIUIaBHI  KOMIIaHIl
KOHKYPYIOTh HE TUIbKH 3a L[IHOM, ajie i 3a eHeproedextuBHicTio. EhexTuBHI cyqHa
MOXYTh 3IIMCHIOBATH OlJbIIE pEHCIB 3a MEHII BUTPATH, LI0 JO3BOJIAE IM
3a0e3mevyBaTH MBI 1 AEIICBIII IIEPEBE3CHHSI, 0COOJIMBO Ha JIOBTUX MapuIpyTax.

5. TIlpomax i mepenponax cyneH. CynHa 3 e(peKTUBHUMH €HEPreTHYHUMHU yCTaHOBKaMU
MarTh BHIIy PUHKOBY BapTICTh 1 NMPUBAOIMBINIL JJIS MOTEHIIHHUX IMOKYIIIIB, IO
cripusi€ 301IbILIEHHIO 1HBECTULIIHOT TPUBAaOIUBOCTI.

6. JloBroBiunicTe 1 HaxiliHICT poOoTH. IloKpalieHHs epeKTUBHOCTI poOOTH JIBUTYHIB
Ta 1HIIMX KOMIIOHCHTIB CIPHSIE 3HIKCHHIO HABAHTAXXCHHS HA HUX, 1[0 TPU3BOIAUTH J10
MEHIIIOr0 3HOIICHHS O0JaJIHAHHS, PIAIIMX MOJOMOK I MEHIIOI MOTPEOH y JI0pOromMmy
TEXHIYHOMY OOCITYTrOBYBaHHI

BucnoBku. IlinBuineHHs eQpeKTUBHOCTI poOOTH CYTHOBUX E€HEPreTHYHUX YCTAaHOBOK €
KPUTHYHO BAXXJIMBUM 3aBIaHHSM IS CydacHOI MOpChKoi 1HAycTpii. EHeproedexktuBHi cymHa
3a0e3MeuyI0oTh CYTTEBE 3HM)KEHHS EKCIUTyaTalllfHMX BUTpAT, MiHIMI3YIOTh BUKUAM LIKIJJIUBUX
PEYOBMH 1 MiIBUIIYIOTh KOHKYPEHTOCHPOMOKHICTH Ha TJI00ATBbHOMY PHHKY II€pPEBE3CHb.
JloTpuMaHHsSI MDKHApOJHMX EKOJIOTIYHMX CTaHJapTiB, Takux sk Hopmu IMO, cTtae He nuiue
BHUMOTOIO 4Yacy, a i BAYKJIMBUM IHCTPYMEHTOM CTaJIOr0 PO3BUTKY Taiy3i.

CyuacHl TeXHOJOril, 30KpeMa BHUKOPUCTAHHS KOMOIHOBAHUX EHEPreTUYHUX CHCTEM,
peKyrmeparlii Temjia, onTHMI30BaHUX KOPIYCIB 1 aJbTEpPHATUBHUX BHJIIB NajMBa, IEMOHCTPYIOThH
BEJIMKWN MTOTEHITIaJ IS MiBUILEHHS eHeproedeKTUBHOCTI Cy/eH. [HBeCTHIIIi B HOBITHI pillIEHHS
HE JIMIIe CKOPOYYIOTh BUTPATH HA MAJIMBO, & M 3HUXKYIOTH EKOJOTIYHHMHA BIUIMB MOPCHKOTO
TPAHCIOPTY, CIPHUSIIOUN 30€PEKEHHIO MOPCHKUX €KOCHCTEM Ta 3MEHILEHHIO BYTJICIIEBOTO CIIiTy.

VY  0BrocTpOKOBiM NEpCIEKTHBI IMOKpAllEHHS €QEKTUBHOCTI CYIHOBHUX YCTaHOBOK
CIPUSATUME CTAIOMY PO3BUTKY MOPCBHKOI r'aiy3i, 3a0€31edytoun eKoJIO0rYHy B1INOBIIAJIBHICTh Ta
€KOHOMIYHY BHUTIJHICTh IEPEBE3CHb, 110 BKpalk HEOOXiJHO B yMOBaX CydacHoOi rioOaiizarii Ta
3pOCTaOYUX BUMOT J0 €KOJIOTIYHOT O€3MeKH.
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KOMITPECIHMHIKLIBIISI IOPITHEBOI I'PYIIN

Cepenko €.0.
XepcoHcvka depoicasHa Mopcovka akademis
Hayxosuii kepignux — k.m.n., ooy. Camapin O. €.

Bcmyn. BinoMo: OpIIHEBY TPYITy, IO CKJIAJA€ThCS 3 TOPIIHS 3 KiJbLIEBUMU KaHABKaMU,
10 MAalOTh HIDKHIO 1 BEPXHIO poOOYi MOBEpXHi, Y sSKi BCTAHOBIEHO KOMIIPECOPHI KUJBIIS, 11O
MaroTh BEPXHIO i HIDKHIO KiJIbIIeBi TTOBepxHi [1, 2].

Henonikamu Takoi MOPIIHEBUX T'PYNH € T€, IO KOMIPECIHHI KUIbIS 3aliMaloTh cTaie
MOJIOKEHHSI Yy KUIbIIEBUX KaHaBKaxX 1 HE IMPOBEPTAIOTbCA HABKOJIO CBOEI OCl MiJ 4ac pyxy
NOpIIHA, MDK BEPXHBOIO 1 HIKHBOIWO MepTBUMM Toukamu. IIpu 1pomy BinOyBaeTbCs
HEpIBHOMIpPHE 3HOIIYBaHHS KOMIIPECIHMX Kulellb, L0 MNPU3BOJUTH 1O MPOMYCKYy Tra3iB 1
HEOOXITHOCTI X 3aMiHH.

Kpim TOro, BiICYTHICTh MpOBEpTaHHS KOMIIPECIHHUX Kijelb MPU3BOIUTH 10 iX
HEPIBHOMIPHOI'O MpOrpiBaHHA i 4ac poOoTu. Take sIBUIE BUKJIMKAE 3MiHY iX T€OMETPUYHOT
dbopMu 1, BIAMOBITHO, MOPYIIEHHS TE€PMETUYHOCTI MPUJISATAHHS 0 POOOYUX TMOBEPXOHB, IO
TaKOX TATHE 3a cO00I0 HEOOX1IHICTh 3aMIHU KOMITPECIMHUX KiJIellb.

BunisieHHsi HeBHpilIeHHX paHille 4YacTHH 3arajbHoi mnpodJjeMu. 3HOIIEH]
KOMIIPECIfHI KUJIbIS HEOOXIIHO pEryJsipHO 3aMiHIOBaTH Ha HOBI. Ilpu 1poMy mpoBoauThbCS
KOMIUJIEKC PEMOHTHUX poOiT, IO BKJIIOYAE B ceOe 3yNMMHKY IBHUTYHA, a BIANOBIAHO 1 CyjHAa,
3HIMaHHs KPUIIKU LUIIHAPA, BUHMaHHS HOPIIHS 3 LMIIHAPOBOI BTYJIKH, 3HIMAHHS 3HOIIEHUX 1
BCTAHOBJICHHS HOBHMX KoMmmpeciiiHux kuienb. Taki poOOTHM BUMararoTh I€BHOIO 4acy Ha
IPOBEICHHS, 110 3MEHIIYE €(PEeKTUBHICTh BUKOPUCTAHHS CyAHA. 3HUKEHHS TPYAOMICTKOCTI
00CIyroByBaHHS CYJIHOBOI'O JH3EIbHOI0 IBUTYHA € aKTYaJIbHOI pobsiemMoro[3, 4].

Meta Ta 3amauyi mpoBejeHHsl aocJilkeHb. [loctaBneHo 3agauy — CTBOPUTH TaKy
MOPIITHEBY TPYNY, Y sKiH 3a0e31euyeThCs IPOBEPTAHHS KOMIIPECIHHUX KiJIeIlb HABKOJIO CBOET oci
i1 9ac pyXy MOPIIHS MiX BEPXHBOIO 1 HIDKHBOK MEPTBUMHU Toukamu [1, 2].

Pimennsi mocraBJjieHoi 3aaayi. [locrapieHa 3aj1aua BUPIIIYETHCSA THUM, 110 Ha BEPXHIH 1
HIOKHIM  KUTBLIEBUX MOBEPXHSIX KOMIIPECIHMX KUIElhb BHUKOHAHO JI3€pKaJbHY paiajibHy
3y04acTy Hapi3Ky 3 TPUKYTHUM mpodiseMm 3yda, a y KOKHY KUIbIIEBY KaHABKYy BCTaHOBJICHO
HUDKHE 1 BEPXHE PO3pi3 HEOMOpHE KIJIbIE 3 HATATOM, K1 MPUJISTaloTh BIAMNOBIAHO 10 HUXKHBOT 1
BEPXHBOI POOOYOi MOBEPXHI KUIBLEBOI KaHABKU 1 (DIKCYIOTHCS B NPUBEPTAHHS, HAIPHUKIAL,
KEpHYBaHHSM, Ha BUIbHIA MTOBEPXHI SIKUX BUKOHAHO pajiajbHy 3yOuacTy Hapi3Ky 3 TPUKYTHUM
npodiseM 3y0a, IpU YOMY HHIKHE 1 BEpXHE PO3PI3HI OMOPHI KiJbIS 3MIIIEHO OAMH HPOTH
Jpyroro Ha BEJIMUYUHY, 1110 HE MEePEBUILY€e TOJOBUHU KPOKY 3yOUacTOI Hapi3KH.

BukoHaHHsT Ha BepXHId 1 HIKHIM KUIBLIEBUX TITOBEPXHSAX KOMIIPECIHHUX KiJelhb
JI3epKAIILHOI pajliadbHOl 3yOuacTol Hapi3KW 3 TPUKYTHHM IpodijseM 3yda i BCTAHOBJIEHHS Y
KO)KHY KUIbLIEBY KAaHaBKY HID)KHBOTO 1 BEPXHBOI'O PO3PIZHOTO OMOPHOrO KUIbLS, HAa BUIbHIN
NOBEPXHI SKHX BHUKOHAHO pajiajibHy 3yOuacTy Hapi3Ky 3 TpUKYTHUM mpodiaem 3y0a,
3abe3neuyeHa11iHEeBXOIKEHH I pal1albHOI3y0uacTOTHAP13KUKOMIIPECIHHOT OKUIBLS Y BIAIOBIAHY
pamiaibHy 3y04acTy Hapi3Ky HI)KHBOT'O 200 BEPXHBOI'O PO3PI3HOTO KIJIBIIA.

BcTaHoBIeHO HMXKHBOIO 1 BEPXHBOIO PO3PI3HOIO OMOPHOrO KUNbLA 3 HATArOM, iX
NPWIATAHHS BIJNOBIAHO /O HWJKHBOI 1 BEPXHbOI poOOYOi MOBEPXHI KUIBIEBOI KAaHABKHU 1
¢bikcyBaHHS BiJ NpPUBEPTAHHS, HANPUKIAA, KEPHYBAHHAM 3a0e3leuye TOYHE IOJIOKEHHS
OMOPHUX KIJIEIb Y 3aJaHOMY MICIIi KiJIbI[€BOI KaHABKH.

3MillEeHHS! HUKHBOTO 1 BEPXHBOI'O PO3PI3HOI0 OMOPHOI'0 KUIBIS OAMH IPOTH JPYroro Ha
BEJIMYMHY, 110 HE MEPEBHUIIYE MOJOBUHU KPOKY 3yOdacTol0 Hapi3ku 3abe3rnedyye MpoBEepTaHHS
KOMITPECIHHOTO KLTBIISI HABKOJIO CBOET OC1 TPH KOKHOMY PYCi MOPIIHS MK MEPTBUMH TOYKAMH.
Ha pucyHKy moka3aHO 3araimbHHUI BUTIISA TOPIIHEBOI TPYNMH, a Ha BHIJBSII A TOKa3aHO
MPUTHCKAHHSA KOMITPECIITHOrO KUIbLS 10 HUKHBOTO PO3PI3HOTO OMOPHOIO KUTbLS 1 BXOMKEHHS
panianbHOi 3yO4yacToi Hapi3KM KOMIIPECIHHOrO KUIBIA Y BIANOBIAHY pajaialibHy 3yOuacTy
Hapi3Ky HIDKHBOT'O PO3PI3HOTO OMOPHOTO KUIBIISI TPH PYCi MOPIIHS 10 BEPXHBOI MEPTBOT TOUKH.
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e

1

N

KommpeciiiHi KijbIls mOpUIHeBoi rpymnu: | — mopieHb; 2 — KiJbleBl KAaHABKY;
3 — HKHS poOoUa MOBEepXHS; 4 — BEepXHs poOoYa MOBEPXHI; 5 — KOMIIPECOPHI KiJIbIIS;
6 — BepxHsI KUIbLIEBA MOBEPXHS; / — HIKHA KUIblieBa MOBEPXHS; 8 — 3epKajibHa pajiajibHa
3yO4dacTa Hapi3Ka 3 TPUKYTHUM podineM 3y0a; 9 — HIKHE pO3pi3HE OMOPHE KUTBIIE;
10 — BepxHe po3pi3He onopHe Kinble; 11 — pagianbHa 3y6uacra Hapi3Ka 3
TpuxkyTHHM mIpodineM 3yda

[TopmHeBa rpyna, 10 CKJIaJaeThcs 3 MOPHIHSA 1 3 KiJIbIIEBUMHU KaHABKaMH 2, 110 MalOTh
HIOKHIO 3 1 BepxHIO 4 po0oui MOBEpXHi, y sIKi BCTAHOBIEHO KOMITPECOPHI KiJIbIISI 5, 10 MAarOTh
BEPXHIO 6 1 HIDKHIO 7 KUIBIIEBI MIOBEPXHI.

Ha BepxHili 6 1 HWKHIA 7 KUIBLEBUX MOBEPXHSAX KOMIPECIHHUX KUIEHb 5 BUKOHAHO
J3epKalbHY pajiajbHy 3yO0uacTy Hapi3Ky 8 3 TPUKYTHUM Ipodiaem 3y0a, a y KOXKHY KUIbLIEBY
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KaHaBKy 2 BCTaHOBJECHO HMHE 9 1 BepxHe 10 po3pi3HE OHOpHE KUIbLE 3 HATATOM, SKi

MPWISATAIOTh BIAMOBITHO 10 HWXKHBOI 3 1 BEpXHBOT 4 poOOUO0i MOBEPXHI KiNbIIEBOI KaHABKU 2 1

(biKcylOThCS Bl IpUBEpTaHHS, HAIIPUKIIAJ, KEPHYBAaHHAM, Ha BIJbHIM [MOBEPXHI SIKUX BUKOHAHO

panianbHy 3y6uacty Hapizkyll 3 TpukyTHUM npodinem 3yba, npu yoMy HUXKHE 9 1 BepxHe 10

PO3pi3HI OMOPHI KUIbLS 3MIIICHO OJWH NPOTH JAPYroro Ha BEJIWYUHY, IO HE IEPEBUIILYE

MOJIOBUHH KPOKY 3y04acTOI0 Hapi3KH.

MozepHizoBaHe KOMITPECiiiHE KUIbIe MTPALIOE HACTYITHUM YUHOM:

e 1pu pyci nopmHs 1 10 BEpXHHOI MEPTBOI TOUKU KOMIpECiHHE Kilblie 5 MepeMillyeTbes y
KUTBIIEBI KaHaBI[I 2 10 HIKHBOTO PO3PI3HOrO OMOPHOTO KiMbI 9, MPUTHUCHYTOTO 0
HIKHBOI 3 po00UYO0i MOBEPXHi KUIbILIEBOI KAaHABKH 2, 1 paialbHOI0 3y04acTol0 Hapi3Kow 8 3
TPUKYTHUM TpodiieM 3y0a Ha HWKHIA 7 KUIbLEBIN NMOBEPXHI BXOAUTH Yy 3aueIJICHHS 13
panianbHOI0 3y0uyacToro Hapi3koro 11 3 TpUKyTHUM mpodineM 3y0a HUKHBOTO 9 po3pi3HOro
oropHoro kinbis. [Ipu ipoMy Kommpeciii HekuIblie 5 TPOBEPTAETHCA HABKOJIO CBOET OCi 10
MMOBHOTO CITIBMAIHHS pajiadbHOl 3yOuacToi Hapi3ku 8 3 TpUKyTHHUM mpodiiem 3yda Ha
HUOKHIM 7 KUIbLEBI NOBEpXHI 3 pajiajbHOIO 3y04acToro Hapizkorwo 11 3 TpUKYyTHUM
npoginem 3y0a HIKHBOIO 9 pO3pi3HOr0 OMOPHOTO KLIbLIA.

e [Ipu pyci mopuHa 1 10 HIKHBOT MEPTBOI TOYKH KOMIPECIHE KUIbIE 5 MEPEeMIllyeThCS Y
KUTBIIEBIM KaHaBIl 2 O BEPXHBOTO PO3PI3HOIO OMOPHOro Kijbld 10, IPUTHCHYTOrO 110
BEPXHBOI 4 poOOYOi MOBEPXHI KIJIbLIEBOI KAHABKHM 2, 1 pajiajibHOK 3y04acTor Hapi3Kow 8§ 3
TPUKYTHUM npodineM 3y0a Ha BepXHIM 6 KUIbLIEBIM MOBEPXH1 BXOAWUTH Yy 3adeIllJICHHS 13
panianbHOIO 3yOuacToro Hapizkoro 11 3 TpukyTHUM mpodinem 3yba BepxHboro 10
pO3pi3HOro onopHoro Kijblis. IIpu nboMy KommpeciiiHe KiIblie 5 TpPOBEPTAETHCS HABKOJIO
CBOET OCI 10 TOBHOTO CIIBIAIHHSA pajiaabHOI 3y04acToi Hapi3ku 8 3 TPUKYTHUM Mpodiaem
3y0a Ha BEpXHii 6 KIJIbIEBIM MOBEPXHI 3 PaiiaJIbHOIO 3y0UacTor Hapi3Kow 11 3 TpUKYyTHUM
npodinem 3yda BepxHboro 10 po3pi3HOro OmopHOro KiJbIis.

TakuM 4MHOM, NPU KOXKHOMY pycl MopiHs 1 10 BepXHbOi a00 HMKHBOI MEPTBOi TOUKU

BiI0YBa€THCs MPOBEPTAHHS KOMIIPECIMHOIO KIJIbIIA 5 y KijblIeBil KaHaBIlI 2 HABKOJIO CBOET OCI.

BucHoBku Ta pexomenaauii. IlpoBenenHss MoxaepHizauii 103BoJsi€ 301TBIIUTH CTPOK

CITy’)kOM KOMIPECIMHUX KiJIeHb 32 paXyHOK iX MPOBEPTAHHS HABKOJIO CBOEI OCI 1 pIBHOMIpPHOTO

3HOLIYBAaHHS Ta 3a0€3MEUUTH iX MIUIbHE MPWJIATaHHS 10 POOOYMX TOBEPXOHb 3a PaxXyHOK

PIBHOMIPHOTO IPOrpiBaHHS Ta B1ICYTHOCT1 KOPOOJIIHHS.

MogepHizalisi Moxke OyTH HpoBeleHa B yMOBaX BHUPOOHMKA JBUTYHa 1 3aCTOCOBaHa

CHJIaMU MAIIMHHOT KOMaHAM MIPU BUKOHAHHI PEMOHTHO-TTPO(ITaKTUYHUX POOIT HA CyIHI.

3anpornoHoBaHe TEXHIYHE pIIIEHHS € YHIBEpCaJbHUM 1 MOKe OyTH 3aCTOCOBaHE Ha

Cy/IHax 3 IBOTAKTHUMH 1 YOTUPUTAKTHUMH AU3EIbHIMHU ABUTYHAMH Pi3HOI MOTYXHOCTI.
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TYPES OF ENERGY-SAVING TECHNOLOGIES ON SHIPS

Sopizhuk Y. M.
Kherson state maritime academy
Scientific supervisor — candidate of science Lyashenko U. I.

Introduction. Nowadays the marine industry raises many questions concerning usage of

energy-saving technologies on ships to meet world requirements and not to get a fine. For
achieving the best results manufacturers and their engineers are searching for the most applicable

and

effective technologies. On other side, ship owners are looking for the best energy-saving

technologies which maintenance is not very expensive. That’s why the aim of the article is to
analyze types of energy-saving technologies on board ships and show their advantages and
disadvantages in use.

Main body. Depending on the type of the vessel, its characteristics and other parameters

there can be various energy-saving technologies on board. Some of them are already in wide use
while the others are only in their approbation. Speaking about energy-saving technologies the
following ones should be mentioned:

5. Turbocharger

6. Economizer

7. Shaft generator

8. Energy management system
9. Organic rankine cycle

10. Hybrid propulsion

11. Azipod propulsion

12. Wind turbines

13. Solar panels

14. Predictive maintenance

15. Air lubrication systems

16. Rudder bulb

17. Variable speed drives

18. Bulbous bow

Let’s investigate some of energy-saving technologies more thoroughly. Considering shaft

generator it should be pointed out that it is located between the diesel engine and a propeller and
converts mechanical energy into electrical one. It belongs to energy-saving technologies because
of its two modes which are:

1. Power take out mode (allows to reduce the running hours of the auxiliary generators and
improves fuel efficiency).

2. Power take in mode (serves as an alternative or additional source of power for the
propulsion).

Its main advantages are:

1. It is green source of power (it doesn’t burn fuel for power generation and hence it is not
the cause of air pollution).

2. While running it produces low noise (in comparison with other machinery in the engine
room).

3. The installation costs are low and also installation space is less (it doesn’t need additional
foundation).

Its main disadvantages are:

1. The efficiency of propeller and engine is reduced at low propulsion power [1].

2. The load in the engine increases when it is used.

3. Itrequires complex installations in some systems.

Examining an economizer, it should be mentioned that its function is to use exhaust heat

energy to generate steam from fresh water.

Its main advantages are:
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1. It reduces the fuel consumption which is needed for water heating (in this way saves

energy and costs).

2. ltreduces emissions.

3. Itincreases system life (can help to extend the life of a boiler by reducing the amount of

wear and tear on the boiler components) [2].

4. Improves boiler efficiency.

Its disadvantages are:

1. Depending on its type considering economizers can require «the flue gases to be cooled

below their condensation temperature» [2].

2. They usually require a larger thermal surface.

3. They have strict humidity requirements.

As for turbocharger — it provides excess fresh air to the engine cylinder during combustion.
Its advantages are:

1. They can provide more power and torque from a smaller size.

2. Its smaller size helps to save weight for the ship.

3. Minimum power loss in higher elevation.

Its disadvantages are:

1. More expensive

2. There can be a need for premium fuel

3. Maintenance costs are higher.

Considering Azipod propulsion it should be pointed out that here the motor directly drives
the propeller, eliminating the need for mechanical gears and shafts.

Its advantages are:

1. Improved maneuverability.

2. Increased propulsive efficiency.

3. Reduced vibration and noise.

4. Enhanced icebreaking capabilities.

Its disadvantages are:

1. Higher initial cost (the complex technology and electric propulsion system are more

expensive to install).

2. Requires a robust electrical system to supply power to the pods.

3. Electrical components can be susceptible to damage or malfunctions.

Examining Organic Rankine Cycle (ORC) it should be mentioned that it converts low grade
waste heat into usable electrical power. An organic compound is heated by the waste heat source.
The heated fluid expands, driving a turbine to generate electricity. The fluid is then cooled and
condensed, repeating the cycle.

Its advantages are:

1. Utilizes waste heat that could be lost.

2. Reduces fuel consumption.

3. Reduces emissions.

Its disadvantages are:

1. Lower efficiency.

2. Complex technology.

3. Limited applicability: suitable only for specific applications with significant waste heat

sources.

Conclusion. Taken into consideration all mentioned above it should be said that there are
various investigations in this sphere in order to improve the technologies on board. Some of
them have already become obligatory for certain types of vessels but the others are only in their
way to show their efficiency and applicability. It is impossible to investigate all the innovations
in the area of energy-saving technologies in one article and hence the investigation of advantages
and disadvantages of such energy-saving technologies as: energy management system, hybrid
propulsion, wind turbines, solar panels, predictive maintenance, air lubrication systems, rudder
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bulb, variable speed drives and bulbous bow, etc. can be provided by other searchers.
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BUT'OTOBJIEHHS 3PA3KIB JIUIS ®I3UKO-MEXAHIYHUX BUITPOBYBAHD
KOMIIO3UTHUX MATEPIAJIIB JUIAA CYJTHOBYAYBAHHSA TA CYJTHOPEMOHTY

Cmenanan A. A., Kayanan A. O.
XepcoHcoka Oeparcasna Mopcvka akademis
Hayrxoei kepienuxu — @ocmux ILI1., cm. suxknadauau Anexcerko B.JI.

Bcmyn. HunimHiA 1'STHH TEXHOJOTIYHUN YKJaJ 1 MIOCTUH, IO PO3BUBAETHCS, BAXKKO
nependayuTH K nepeTBopATh CBiT. HOBI BUAM TpaHCTIOPTY 3 MOKPAIIEHUMHU XapaKTEPUCTUKAMU
Ta KOMOIHOBaHI TPAHCIOPTHI CHUCTEMH, €KOJOriYHO YMCTI BIJHOBJIIOBaHI JKepeja eHeprii,
3aKpUBalpyl Ta HAHOTEXHOJOrl, BUPOOHMIITBO KOHCTPYKUIHHUX MaTepiaiiB 13 3a3galeriipb
3aJJaHMMHU TIOKPAIICHUMHU BJIACTHBOCTSIMH, 3a0e3rnedyaTh HeOyBayie 3pOCTaHHS MOXKIUBOCTEH
mronctBa [ 1-4].

OnHUM i3 HaMBaXJMBIMIMX TPUTEpiB EKOHOMIYHOTO PO3BUTKY OYAyTh TPaHCIOPTHI
TEXHOJIOT'11, 30KpeMa CyJHOOYAyBaHHS Ta CTBOPEHHS TPAHCIOPTHOI iHPPACTPYKTYpH.

SIk 3a3Ha4Y€HO BHIIE, OJHUM 13 0a30BUX HAINPSIMKIB PO3BUTKY IIOCTOrO TEXHOJOTTYHOIO
VKJIaJy MarmTh CTaTH pO3poOKa Ta BUPOOHMIITBO KOHCTPYKIIIMHUX MaTepialliB i3 3a3aajieriib
3aJIaHMMH BJIaCTUBOCTAMH. Lli MaTepiaii MOTICHATh TPaJAMIIIHY HU3bKOJIErOBaHy CYAHOOYIIBHY
CTallb, SK CTaJlb B TIO3aMHUHYJOMY CTONITTS J€PEBUHY 1 CTaHYTh BaXKIIMBHUM EJIEMEHTOM
TEXHOJIOTTYHOI peBOJIIOLIl HA BOJHOMY TpaHCHOpTi. Po3poOku MOBMHHI BKJIIOYATH MaclITaOHI
TCOPETHYHI Ta EKCIIEPUMEHTAIbHI JIOCTI/UKSHHS JJIi KOHCTPYIOBAHHS Ta TIPOTHO3YBaHHS
BJIACTUBOCTEH MEPCIEKTHBHUX KOMIIO3UTHUX MaTepialliB, Cepel] AKX BaKJIMBE MicIe 3aiiMarOTh
eMOKCUKOMITO3UTH. Taki JOCHi/KeHHS Ta TMapajielbHa MIATOTOBKA YEProBOr0 IMOKOJIIHHS
(daxiBIiB TOBUHHI BKJIFOYATH NPUHUHATAN Y IEPEAOBUX HAYKOBUX IIKOJIAX MPHHIIUI «BYUTEIb —
HaykoBelp» [5, c. 10].

Cman numannsa. JIna peanizauii 1bOro NPUHLHKIY Ta BHUXOBAHHS MOJIONOI E€JITH
creniajiicTiB, 3 1HINIATUBM BHUKJIanadiB Ta criBpoOiTHUKIB HJI momiMepHUX KOMIO3MUIIHHUX
matepianiB y cynHoOynyBanHi (ITKMC), Ha 6a3i XepCoHCHKOI aep:kaBHOI MOPCHKOI aKamemii
(XAMA) cTBOpEHO TYpPTOK Ta CTYAEHTChbKe KOHCTpYKTOpchke Ot0po (CKB). Po3pobku TBOpunx
rpyn  KypcaHTiB crtBoptoBaHux y CKb jans BupimeHHS OKpeMUX TEXHIYHUX 3aBlIaHb
NpEACTaBJIeH] y YHCIEeHHUX cniibHuX 13 cmiBpobitHukamu HJIJI IIKMC nyOmikamisx, y ToMy
qucii ¥ y wi po6oTi.

Cy4acHi ekcnepruMeHTaIbHI TOCTIDKEHHS MOTPEeOYIOTh 1 CydacHOi tabopaTopHoi 0asw.
Tomy nns BunpoOyBaHHS MaTepiajiB HOBOTO TIIOKOJIIHHS HEOOXITHO BHUKOPHUCTOBYBATH
HAWJOCKOHAIIIIE CydacHe O0NaJHaHHA. 3 1HIIOro 0OKy, Mae OyTH BiAIpanboBaHa METOIOJIOT s
Ta METPOJIOT1YHE 3a0e3MeueHHs IUX JOCIIKEeHb. AJle i Yac poOOTH HA MEPEAOBUX MO3UIIIAX
HAyKH cepiiiHe ycTaTKyBaHHS HECIIPOMOXHE MOBHOIO MipOI0 3a0e3MeUNTH MOTPEOH AOCTIKEHb.
OTxe, BUHHKA€ HEOOX1IHICTh CTBOPEHHSI «IIPSMO Ha XOIy» SIK OKPEMHUX MPHUCTPOIB, TaK 1 MIIUX
KOMIUIEKCIB YHIKQJIbHUX TMPHJIQAIB Ta HAYKOBHX METOAMK, IO TOTPeOYIOTh JOCITiIHO-
EKCIIEPUMEHTATIbHUX PO3POOOK.

3o0kpemMa, Mpu JOCITIHKEHHI (PI3UKO-MEXaHIYHUX BIACTUBOCTEH HOBUX KOMITO3HMIIITHUX
Mmatepiaii, mo po3podistoTecss B HJJI [TKMC, Bexytbess JIKP Tta BUpOOHHMITBO MOCHITHUX
eK3EeMILJISIPIB  OCHACTKH, IO 3abe3meuyye MiABUILEHY TEXHOJOIIUHICTh MPH BHUTOTOBIEHHI B
yMoBax JabopaTopii 3HAYHHMX cepiil 3pa3kiB Uil BUIPOOYBaHb LKUX MarepiaiiB. 3pa3kud 3
rOTOBUX BUPOOIB abo HamiB(aOpukariB (JIMCTH, CMYTHd Ta IHIIE), K MPAaBUIO, BUTOTOBJIIOThH
HUIAXOM MEXaHIYHOI 0OpoOKkM (BUpI3YBaHHS PI3HUMHU CIOCOOaMHM), L0 B JAAaHOMY BHIAJKy
BUIIPaBaHe, alie TPYAOMICTKE Ta MaJONPOAYKTUBHE.

3pa3ku MaTepiaiiB 3 peaKTOIIIACTIB € MOXKJIMBUM OTPUMATH JIUTTAM Yy hopmu 0e3 THCKY.
Marepian ¢opM TOBHHEH MaTH HEOOXiOHY MIIHICTh, >XOPCTKICTh, TEPMOCTIHKICTh 1
AHTHA/re31iHI BIAcCTUBOCTI. B OCTaHHROMY BUMAJAKY, IpU HEOOXITHOCTI, Ha MOBEPXHIO (OpPM
HAHOCSTh AHTHAJAre3iiiHI areHTH IHEPTHI MO BIJHOIIEHHIO IO CMOJIM, NMOKPHUBAIOTh TOHKUMU
IUTiBKaMu  (ToJlieTHJIeH Ta 1H.) a00 BUKOPUCTOBYIOTH BIJMOBIAHI MaTepialid, HaIpUKJIAJ
¢dToponacr.
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BusHadyeHHs MeXaHIYHMX BJIACTUBOCTEH IUIACTMAC MpPU PO3TATYBaHHI PErjaMEeHTY€EThCS
ISO 527-2:2012 ne tunm 3pa3kiB mpeacTasieri Ha puc. 1 (3pasku tumy 1A Ta 1B), a ix po3mipu
B Tabn. 1. [Ipuknang xkoHCTpyKuUii (GopM JUIsl JUTTS MiA TUCKOM Yy pexkomenaauisx ISO 1268-
10:2005, puc. 2 (nauTH 3 MOPOKHMHAMH, IO YTBOPIOIOTH JBapHy ¢opmy tumy A ISO).
3acTocyBaHHS TaKUX JIMBApHUX (DOPM MOB'I3aHE 3 TAKUMU HEOJiKaMU.

[x BUTOTOBIIGHHS € TPYIOMiCTKHM, MaTepialoMiCTKHM, CKIAaJIHMM OaraToonepamiiHuM
TEXHIYHUM IPOIIECOM 1, OTKe, BEZe 10 BUCOKOI BAPTOCTI POpM 1 3pa3KiB.

SkicTh IMUBOBMX Ta OIYHUX TIOBEPXOHb OJIEP)KYBAaHUX 3pa3KiB  Haifuacrimie
HE3a/10BLJIbHA.

3anmuBaHHA (OpM 3 BEpTHKAJIbHUM IOJIOKEHHSM OCl1 3pa3KiB BUKJIMKA€E TPYAHOIIl MpPU
BHUCOKIM B'A3KOCTI KOMIIO3UTY 1 3arpOXKy€ YTBOPEHHSIM IOPOKHUH HAllOBHEHUX MOBITPSM 1
po3lIapyBaHHAM HANOBHIOBAaua. 3a3Hau€Hl HEJOJNIKM 3HA4YHOK MIpPOI0 YCYHYTI IpHU
BUKOPHUCTaHHI OCHACTKH, 3allPOIIOHOBAHOI /Il BUIMBKU 0€3 THUCKY IIOCKMX 3pa3KiB MOJIIMEpIB
JUIS BUIIPOOYBaHb Ha PO3TATYBaHHS [6].

TexHiuHe pilIeHHS BIAPI3HAETHCS TUM, [0 BHUKOPUCTOBYETbCA OCHACTKA, IO
CKJIaJJa€ThCsl 3 TOPU3OHTAIBHOIO HAOOPY NEKIIbKOX IVIAAKUX IUIOCKMX IUIACTUH 1 (pacOHHUMHU
JMCTOBUMH BCTaBKaMHU, 1110 YEPrYIOTHCS 3 HUMH, 3 HACKPI3HUMHU 1a3aMu y (opMi 30BHIIIHBOIO
KOHTYpPY 3pa3kiB. Y BepxHiil yacTuHi ()aCOHHHUX BCTaBOK MependadyeHi KaHaiu BHaJE€HHS
HaJJIMIIKIB MaTepiainy. Bes KoHCTpyKIis 13 MIacTuH 1 pacOHHUX BCTaBOK (puc. 1) 30upaerbes B
€IMHUI MaKeT 3a JI0IOMOIOI0 HACKPI3HUX OTBOPIB Ta LIMMIIBOK 3 €IEMEHTaMHU KpiIUIeHHS (pHuc.

2).).

i
o 8]

Pucynok 1 — daconHa BcTaBKa Ta IiacTuHa (BUI 3BEpXy)
1. — dacoHHa BCcTaBKa, 2. — OTBip daconHoi BcTaBkH, 3. — [Inactuna, 4. — OTBip
acTuHy, 6. — Kanan gaconHoi BCTaBku

o & s — S b /-f/z ¢
T o

=1 : : -

= S - ” S S

s o s o T A -

T 1 <

5 | ! = B

s g /; S S e P

> ! E o —
//// /I/ = 7' = o /7/// B 1 e B
ps
7

Pucynok 2 — OcHaieHHs B 300pi (B 300Ky)
1. — ®aconna BcTaBka, 2. — OTBip pacoHHOi BcTaBkH, 3. — [1nactuna, 4. — OT1Bip
wiacTuHM, 5. — CrioaydyHa mmnuibka, 6. — Kanan ¢aconnoi BctaBku, 7. — KpinuinbHuit
€JIEMEHT

ToBmMHA ITaIKUX MIACTHH 1 JIMCTOBUX (DACOHHMX BCTAaBOK MOXE OYTH PI3HOI B MEXax
OJTHOTO 1 TOTO 3K 0araToOMiCHOTO maketa (hopm.

OCHOBHUM HEIOJIIKOM JaHOI KOHCTPYKIli € CKJIagHICTh OOpOOKHM HACKPI3HUX Ma3iB y
(acOHHUX JIMCTOBUX BCTaBKaX, fAKI MalTh (OPMY 3aMKHYTUX BHYTPIIIHIX KOHTYpIB, ILO
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BIJIMOBIJIal0OTh 30BHIIIHIM KOHTYpaM 3pa3KiB, MIISAXOM (pe3epyBaHHs, €IEKTPOEPO3ii, JIa3epHOT
BUPI3KHU, IHIIUX CIOCO0IB Ta (IHIIIHUX OMepariil.

Mema po3podKu — CTBOPEHHS TEXHOJOTIYHOTO OCHAIICHHS JUIsi BUJIMBKU 3pa3KiB 3
HAINlOBHEHHWX PEAKTOIIACTIB JUIS BHUIPOOYBaHb Ha pO3TATYBaHHS, CTHCK, BHUTHH, yJIapHY
B'SI3KICTh, TBEPIICTh, MOB3Y4YiCTh, TEMJOCTIMKICTh, BU3HAYEHHS KOE(illiEHTa TEMIIepaTypHOIO
PO3IIMPEHHS Ta IHIIMX BUIIB BUIIPOOYBaHb BIMOBIIHO JO JIFOUYUX CTAHJIAPTIB a00 CreriaaIbHUuX
TEXHIYHUX YMOB, /1€ OCHOBHI ICHYIOUMX TE€XHIYHUX pillIeHb OyIyTh yCyHEHI.

3micm JIKP. IloctraBnena nepen HJIJI [IKMC rtexniuna 3aiaya BHUpilIeHa 3a paxXyHOK
TOTO, 110 (haCOHHI JIMCTOBI BCTAaBKH BHKOHYIOTHCS CKJIAJICHUMH 3 IIOCKUX JIETaJICH, 10 MaloTh
O1uyHI MOBEpXHi, MOB'A3aHiI 3 OIYHMMHU MOBEPXHSIMH 3pa3KiB, JAeTajel, 1o 3a0e3meuyroTh iX
CKJaJaHHd Ha TJIQJAKUX IUIOCKMX IJIACTUHAX 1 CKJIQAAHHSA TJIAaJKUX IUIOCKUX IUIACTHH 3
PO3MIIIIEHUMH Ha HUX CKJIQJOBUMHU (paCOHHMMH JINCTOBUMHU BCTABKAMHM y €IMHUMN TTaKeT.

CyTHICTb 3aIIpONIOHOBAHOI0 TEXHIYHOIO PIIIEHHS OSICHIOETHCSI KPECIEHHSIMU.
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Pucynok 3 — OcHalieHHs 1J11 BUIMBKU 3pa3KiB
3 HallOBHEHUX PEAKTOIIACTIB

Ha puc. 3 npencraBieHa ocHacTKa JUIsi BUJIMBKM 3pa3KiB i3 HAlIOBHEHHX PEAKTOILIACTIB
BIJIMOBITHO /1O 3aITPOITIOHOBAHOTO TEXHIYHOT'O PIIICHHS.

CxmamoBa ¢aconHa BcTaBka (puc. 3a) 30uUpaeTbcss 31 CTPUKHIB TPSIMOKYTHOTO
nornepeyHoro mepepizy 1 Oi4HI TIpaHi SKMX MarOTh (GopMmy, TOB'I3aHy 3 OIYHUMH TpPaHsIMHU
3pa3KkiB, B JaHOMY BUNAAKY IJIOCKY. CTpUXKHI 2 3 NPAMOKYTHUM MOHNEPEUHUM IEPEPIZOM MIXK
KIHISIMA CTPIKHIB | 3a0e3meuyroTh pPO3MILIEHHSI CTPMKHIB 1 Ha nOTpiOHIM BiacraHi 1
OOMEXYIOTh TOpLEBI IOBEPXHI JIMBApHUX THI3A. TakuM yumHOM CTpuXkHI 1 1 2 yTBOPIOIOTH
JUBapHi THi3Aa 3, sAKi 3aMBA€ThCA Marepiai 3paskiB. 3'eqHaHHS JeTanceil (hacoHHOI BCTaBKH
MOXKe OyTH BUKOHAHO Ye€pe3 OTBOPH B JIETaNAX 1 1 2 CTATYHOYMMHU IIMUIbLKAMU 3 Pi3bOJICHHAM 1
raiilkaMu Ha KiHIAX 4 abo iHmuM cnocobom. Kokna 3i0pana 3 nmeraneid 1, 2 1 4 ckiamoBa
(dacoHHa BCTaBKa PO3MIIIYETHCS HA TVIAAKIA TUIOCKIA TOPU3OHTANBHIM TJIACTHHI 5 1 JIMBapHi
THi31a 3 3alOBHIOIOTBCS KOMITO3UTOM. BHWKOHYEThCS CKJIAaJaHHS DIAJKAX IUIACTHH i3
CKJIAJIOBUMU (AaCOHHMMHU BCTaBKaMM JIMBApHI THI3Aa SKUX 3alOBHEHI KOMIIO3UTOM Y
BepTUKanbHUN makeT (puc. 30). 3BepXy MakeT HAKPUBAETHCS IMIACTHHOKO 5 1 OOKHMAa€ETHCH,
HAMpPUKIIAJ, 3a JOMOMOIOI IIMHIBLOK 6 Yepe3 OTBOPH B IUIACTHHAX, a00 CTPyOIMHAMH,
BaHTa)KaMH a00 1HIIMM CIIOCOOOM.

OcHamenns, 300pakeHe Ha puc. 3 3abe3nedye BUIMBAHHS 3pa3kiB y (opmi OpyckiB
IPSAMOKYTHOTO momnepednoro mepepizy s sunpoOysanb JJCTY EN ISO 604:2019 na ctuck,
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JCTY EN ISO 178:2019 na cratuunuii Burun, JICTY EN ISO 179-1:2022; ACTY EN ISO 179-
2:2017 na ynapHy B's3kictb no Hlapni ta iH1i BUuau BUnIpoOyBaHHS IJ1acTMac.

Kommuiektu ckiagoBux (pacCOHHMX BCTaBOK pUC. 3 BUIOTOBJIEHI Ta BUKOPUCTOBYIOTHCS B
HUI IIKMC nns BunpoOyBaHb KOMITO3UTIB Ha YOTUPUTOYKOBUNM CTATUUHUNA BUTHH, yAapHY
B'si3kicTh mo lapmi, Ternocriiikicte Mo MapTeHcy Ta [l BU3SHAYEHHS KOedillieHTa TEIIOBOTO
PO3ILMPEHHS.

Ha puc4 mnpencraBneHa ¢opMa 3 BIIIMTUMHM Ta 3aTBEPAUIMMH  3pa3kaMH s
BUIIPOOYBaHb Ha BUTHH.

Pucynok 4 — ®opma 13 3aTBEpALTMME 3pa3KaMu JJIsi BAIPOOYBaHb HA 4 -X TOYKOBUI BUTHH

[Tpu BunpoOyBaHHSAX 3pa3KiB MaTepiayiB Ha CTUCHEHHS MPOOJIEMOIO € MOXJIMBA BTpaTa
criiikocTi ixHbOI popmu. TomMy 3acTOCOBYIOTh BIIHOCHO KOPOTKI 3pa3ku. B pe3ynbTaTi mounHae
MO3HAYATHUCS BIUIMB TEPTS MK TOPLAMHU 3pa3KiB 1 IUIMTAMH HABAaHTAXKYHUYOro MpHUCTporo. [Ipu
npoMy HampyxkeHo-nehopmoBanuit cran (HJC) wmarepiamy y cyTTeBii dYacTuHi o00csTy
MmaTepially 3pas3ka BiJIpi3HSAETbCS BiJ] YMCTOrO0 CTHCHEHHS. YacTKoBO Lel edeKT 3MEeHIIYIOTb,
BJIAIOYHCH JI0 3MAIyBaHHS [TOBEPXOHb, [0 KOHTAKTYIOTh.

[Tpu BumpoOyBaHHAX 3pa3KiB MarTepialiB Ha PO3TATYBaHHS BHUHUKA€E I1HIIA CKJAJHIIIA
npobiemMa — mpodieMa 3aKpirlJIeHHS 3pa3KiB y 3aXOIJICHHAX po3puBHOI MammHU. KpiM 0CHOBHOT
po6oYoi yacTHHM, Ha SKi BHPOOISIOTH BUMIPIOBAHHA (0a306a yacmuna 3pa3ka abo MPOCTO
0aza), 3pa30K JUIA BHUNPOOYBAaHHS Ha pO3TATYBAaHHS 3a0e3MeyyeThbCs TOJIOBKAMHU  JUIS
3aKpITUICHHS B 3aXBaTaX PO3PHBHOI MAIIMHM, a TAKOXX MEPEXiTHUMHU MK TOJOBKaMH Ta 0a3010
nistHKaMu, Ha skux ckiagHe HJIC matepiany B pailoHI TOJIOBOK MEPEXOIUTh 0 0a3W B CTaHi
OJIM3bKOMY JI0 UHCTOTO PO3TATYBAHHS.

_______________

X

=7

Pucynok 5 — OcHaneHHs 11 BUTOTOBJIEHHS 3pa3kiB i 3HiMHI 3ammiunku (UA 144176 U) nns
BUNIPOOYBaHb Ha PO3TSATyBaHHS
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VY BepxHiil uyacTuHi puc. 5 mpeacTaBieHa CKiIaaoBa (acoOHHAa BCTaBKa Ha TJaJKii
MJIACTHHI, JJISI BUJIMBKHU CHEIadbHUX 3pa3KiB 3 KIMHOBUMH KIHIISIMHU I 3HIMHI TOJIOBKH, IO
0aratopa3oBo BUKOPHUCTOBYIOTHCS, 32 MATEHTOM [7] Ha KOPUCHY MOJENb Ui BUNPOOYBaHb Ha
pO3TAryBaHHS. Y HUXKHIN 4acTUHI 1i€l Qirypu npeacTaBieHUil TpUILIAPOBUIl MaKeT, 310paHuii 13
TaKMX BCTaBOK. HyMepallist Ta mpu3Ha4YeHHs] OCHOBHHUX JieTallel Ha puc. 3 Ta 5 30iratoThCsl.

VYV KOHCTPYKIIsSX Ha puc. 3 1 5 s CKJIaJaHHS HA OAHIM IUIACTUHI | JMBapHHMX THI3A
HeoOximHo N1=I+1 neraneit Tuny 1 i Np=2l nmeraneit Tuny 2. Y OAHOPIIHOMY M IIAPOBOMY
nakeri € MOXJIMBUM BHUroToBUTH L= Im 3paskis, mis woro motpioro N1 = mn | = m (I+1)
neraneit Tuny 1 ta N2 = 2ml geraneit tuny 2. Hanpukian, 30ipka 3-x miapoBoro makera 3 5 - 1
JMBApHUMU THI3JIaMU B KOkHOMY IHiapi (puc. 3 abo 5) sumaratume Ni = 3-(5 +1) = 18 neraneit
tuny 1 1 N2 =2-3-5. =30 neraneii tuny 2 , a takoxx m+1 = 3+1 =4 nuactunu 5.

IIpy BUrOTOBJIEHHI IUIOCKMX TOHKOCTIHHMX 3pa3KiB TOBIIMHOK OJM3bKO 2 — 4 MM,
3'€THAHHS €JIEeMEHTIB CKJIaJ0BOI (paCOHHOI BCTaBKH 3a JOIMOMOIOI0 HIMUIBOK (puc. 3 1 5) He
MPEACTABISETHCA MOXKIHUBUM.

B nanomy Bumanky IOLiIbHE KPIMJIEHHS JeTajlell CKIaloBoi (acOHHOI BCTaBKH 4epes
OTBOPH B IMX JICTAJIIX HA BEPTHKAJIbHI IITHUPI 3arBUHYECHI, 3ampecoBaHi ab0 IHIIUM CIIOCOOOM
3aKpiMnJjeHl Ha BIAMOBIIHUX MICISX MOBEPXHI TJIAJIKUX IJIACTHH. MOXIIMBE TaKOX KPIIJICHHS
JeTanel Takoi CKJIagoBOi (PACOHHOI BCTaBKM [0 TJaJKOI IJACTHHU TBUHTAMH 3 MOTAlHOIO
TOJIOBKOIO.

Ha puc. 6 npeacraieHa (gacoHHa BcTaBKa, 310paHa Ha TJIaJKid MJIACTHHI, TPU3HAYCHA
Uit BUUMBKM 3paskiB tumy 1B ISO 527-4:1997, I1SO 527-5:2009. BcraBka 30upaeThcs
HaKJIAJICHHSM OTBOPAMHM B JieTalisaX 1 12 Ha BiAMOBIAHI MITHPI 4 TIaAKIN MJIACTUHI 5.

Pucynox 6 — Bapiant koHCTpyKIIii cki1aieHol (hacOHHOT BCTABKH JJISI BUTOTOBJICHHSI TOHKUX
3pa3KiB

[TpucTpiit mpairoe B Takui cnoci6. Ha rnaakux niactuHax S5 i3 gertaneit 1 1 2 abo
neTaneil 1Hmoi KOHCTPYKIi 30uparoThCsi ckiamoBi (acoHHi BCTaBKW. Y THi3ma 3, MO
YTBOPHJIUCS Ta MalOTh (OPMY 3pa3KiB, 3aJIMBAETHCS JOCITIHKYBAHUH KOMITO3UT 1 TAAKI JTUCTH 13
3alOBHEHUMH (DaCOHHMMHM BCTaBKaMHU 30UparoThesl B makeT. [1icist 3aTBepAiHHSA KOMITO3UTY MaKeT
po30UpaeThCsa Ta OTPUMAaHi 3pa3Ku BUITYyYalOThCs 3 KOXKHOT CKJIaJ0BO1 ()aCOHHOI BCTABKH. .

Bucnoexu ma pexomenoauii. TexHiuHi pe3ynbTaTy, 10 JOCATAIOTHCS BiJl BUKOPUCTAHHS
3aIPOIIOHOBAHOTO MPUCTPOIO:
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- IeTalli CKIag0BUX ()aCOHHUX BCTABOK MalOTh 30BHIIIIHI JICKaJIbHI TOBEPXHI, MOB'A3aH] 3
MIOBEPXHEIO 3Pas3KiB, 10 CIPOIIYE X 00POOKY 1 3HMXKYE 11 TPYLOMICTKICTb;

- JUIsl BUTOTOBJIEHHS JeTajed CKJIAJAOBUX (PaCOHHHUX BCTAaBOK HE MOTPIOHI JMCTOBI
3aroTOBKHM CYMIpHI 3 ITIaIKUMH IUIACTUHAMU, OTXKE, MOXKJIMBE BUKOPUCTAHHS HamiB(paOpUKaTiB y
BHIUISAII CMYT, PYTKIB, JIMCTOBUX BIJXOJIB Ta 1HIIIE, IO JO3BOJISIE 3HU3UTH MaTePiaJiOMiCTKICTh;

- HaJIa€ThCS MOXJIMBICTB JIETKO BapiFOBaTH KUIBKICTIO JIMBAPHHUX THI3M Y MEXax OJHOTO
IJ1aJIKOTO JICTA;

- y TIpoueci eKCIulyaTalii HpUCTPOI0 CHPOIIYETbCS OYMILEHHS JeTajeil CKiagoBoi
(hacoHHOI BCTaBKH,

- 3aIpONOHOBAaHUN NPUCTPIll Mae BIJHOCHO MNPOCTY KOHCTPYKIIO Ta JOCTYHNHUMN
HEBEJIMKUM BUPOOHHYMM Ta HAayKOBO-IOCIIAHMM Ja0opaTopisiM, HampHuKiaaa Ha 0a3l BUIIMX
HaBYaJILHUX 3aKJIa/IiB;

- € MOXJHMBICTh OOpOOKHM pi3aHHSIM 30BHIIIHIX JIEKaJIPHUX ITOBEPXOHb BiIpasy B
JIEKIIbKOX OJTHAKOBUX JieTaliei (JaCOHHUX BCTABOK IPH iX CKPITUICHH] TAKETH;

- BWIy4YEHHs 3pa3KiB, IO 3aTBEpPALIM, MOXXe OyTH MOJIermieHe IUIIXOM IOBHOro abo
YaCTKOBOI'O PO30MpaHHs AeTallel CKIIa0Boi ()aCOHHOI BCTABKH.

VY cykymnmHOCTI nepesnidueHi (pakToOpH J03BOJISIIOTh 3HU3UTU BUTPAaTH Ha BUTOTOBJIEHHS Ta
eKCITyaTalLlilo IPUCTPOiB.

TakuM 4YHMHOM, TOPIBHSHO 3 BIAOMUMH TEXHIYHMMM pIIIEHHSIMU 3alpOIOHOBaHA
KOHIICTIIiSl CKJIAJOBUX (PAaCOHHMX BCTABOK B OCHACTIN /IS BWJIMBKH 3pa3KiB IOJIMEpIB s
(bi3MKO-MEXaHIYHUX BUIPOOYBaHb MA€ CYTTEBI BIAMIHHOCTI, 1110 JO3BOJIAIOTH OTPUMATH 3HAYHUU
MO3UTUBHUM TEXHIKO-CKOHOMIYHHUH €EeKT.

YV  mepcnektuBi HJIJI TIKMC nnanye po3MMpPUTH JOCHIAHY  €KCIUTyaTallito
3alpoIIOHOBAHOIO OCHAIIEHHS 3 anpoOyBaHHSIM BapiaHTIB reoMeTpii Jerajeil Ta MarepiajiiB
KOHCTPYKLIi, aHTHAAre31MHUX MOKPHUTTIB, CIOJYYHHUX €JIEMEHTIB Ta 1HIIMX KOHCTPYKTHBHHX 1
TEXHOJIOTTYHUX OCOOIUBOCTEH. .
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THHOBAIIVHI PINIEHHA JJISI KEPYBAHHA EJJEKTPOEHEPIIEIO HA
MOPCBKHUX CYJHAX

Tonanoe O. 1.
Xepconcobka 0epaircasna MopcoKa aKkaoemist
Haykosuui xepisnuk — k.m.H., ooy. Jowenxo I anuna I'ennaodiigna

Beryn. CynuoBi enektpoenepretruni cucremMu (CEEC) BupimyroTh HaWBaXKIMBIiNI
3aBJIaHHS TeHepallii eNeKTpoeHeprii Ta ympaBliHHSA ii MOTOKAaMH 3 METOK 3a0e3NeueHHS
0e3nepebifHOro eNEeKTPONOoCTauaHHd TEXHIYHMX 3aco0iB Ha Oopry cynHa. Lls oOcraBuHa
BHU3HauUa€e JOUIIbHICTH 3a0e3neueHHs 6e3aBapiitHoro ¢yukmionysanus CEEC, y tomy uuncni it y
pasi BiAMOBH OYyb-KOT'0 3 MPalI0I0YNX TeHepaTopHux arperatiB (I'A).

CyvacHi CHCTEMH YNIpPAaBIiHHSA CYJHOM Ta CYJHOBHMH E€HEPreTHYHUMH yCTAaHOBKAMHU €
ABTOMATHU30BAHMUMHU TEXHIYHUMHU KOMIUJIEKCAMH BHCOKOI CKJIQJHOCTI, IO MPU3HAYEHI IS
eeKTHBHOr0 BUKOHAHHS OMepalliid, SKi BU3HAYAIOTHCS MPH3HAUYEHHAM Ta crenudikoo podoTtu
CyJHa B KOHKPETHUX YMOBax.

ExcrtyaTamiss cydacHOro cyiaHa HeMo)ke OyTH TpeicTaBiieHa sl YSBHOCTI 0e3
ABTOMAaTUYHOI'O0 YMPABIiHHSA PI3SHOMAHITHUM TEXHIYHHMM Ta TEXHOJOTIYHUM 0O0JaJHaHHSM,
CYJHOBHMH CHCTEMaMH Ta CyAHOM B LiijioMy. CydacHi KOMI'FOTEPHI CUCTEMH YIIPaBJIiHHS 34aTHI
npuiiMaty pilieHHs 6e3 OyAb-SKOro BTPYYaHHs JIIOJUHH, SIK y MO€AHAHHI JHUCTaHIIMHOrO Ta
ABTOHOMHOTI'O YIIPaBJIiHHS.

Jnsa cydacHHUX CHUCTEM KepyBaHHS TEXHIYHMMH 3aco0aMu TOTpiOHE 3acTOCYBaHHS
aJalTUBHUX Ta ONTHMAaJbHUX cucTeM. Lle no3Bossie oObupaTu HaWBUTITHINI PEKUMU POOOTH
cyanoBoi enekrpoenepretuunoi cucremu (CEEC) B ymoBax ekcruryarailii, o 3MiHIOKOTHCS, a
TaKOXX ONTUMAJbHO IJIAHYBaTH TEXHIYHE OOCIyroByBaHHs B LioMy. [y 11poro Ge3nepepBHO
3aMIpAIOTHCS  EKCIUTyaTalliiiHi mapaMeTpu poOOTH Cy[aHA, TOJOBHOIO JBHUTYHA Ta I1HIIAX
JIOTIOMIKHUX YCTaHOBOK Ta CHCTEM, 1 Ha MIJCTaBl I[bOTO PO3PaxOBYIOTh €(PEKTHBHI MOKa3HUKU
pobotu (edextuBHuii KK/, mutoma edekTrBHA BUTpaTa MajivBa, ONTUMAJIBHUN Yac y JOpo3i
tomo) [1]. YaockoHalleHHs aJrOpUTMIB YIPaBIiHHS CyJIHOBHUMH €JIECKTPOCHEPTeTHUHUMHU
cucreMaMu Oe3MepepBHO TPUBAE, OCKUILKM 32 yMOB EKCIUTyaTalii BOHH NepeOyBarOTh IiJ
yBaroo ¢ipM-po3poOHHKIB.

[TosBa cyyacHMX KOMIT'IOTEPHUX CHCTEM JIO3BOJMJIO NPUCKOPUTH IEHTpati3alito
YIPaBIIiHHS CyTHOM Ta Horo cucremMamu. CyIHOBI JH3eli 3 eJIeKTPOHHUM YIPABIIHHSAM MOYaIIN
3'sBisiTHCS Hanpukinoi XX cromitrs. [lpoBimHi po3poOHuku - kommanii «MAN Diesel &
Turbo» (Himewuunna-Jlanis), « Wartsilay (@innsazis), « Mitsubishi» (Smonis).

Bukian ocHoBHoro marepiany. HaiiOunbmn edexkTMBHa KOMIUIEKCHA aBTOMaTH3allif,
KOJIN aBTOMATH3YIOTHCSI BCl MPOIECH, sIKI MOB'3aHi 3 poOoTOI0 cynHa. OCHOBHUN HaIpsIMOK
KOMILJIEKCHOI aBTOMaTH3allii Cy/leH y Iel mepiox — I BIPOBAIKEHHS aBTOMAaTUYHHUX CHCTEM,
AKi 3a0€31e4yIOTh JUCTaHIlIi{HEe UM MOBHICTIO aBTOHOMHE YIIPABIIIHHS CYHOBOIO €HEPreTHYHOI0
YCTaHOBKOIO.

JlaTunku NOBMHHI OyTH BCTaHOBJIEHI Ha BCl TE€XHIYHI 3aCO0M CyJIHAa Ta MIAKIIOYEHI 10
KOMIT'IOTEpHOI cuctemH. L{s cucrtema Hajgcunae gani 1o 6eperosoro neHTpy ynpasiinas (BLY),
a Mpu HEeoOXimHOCTI Ha cMapTdoH 3amMoBHUKA. OmepaTop IEHTPY MOXE OTPUMYBAaTH JaHi 3
OOPTOBOI CHCTEMH ]ISl MOHITOPUHTY Ta KEPYBaHHSI MAIIMHHUM BIJUIIJICHHSIM y peajbHOMY Yaci.

VYci cyyacHi komriekcHi cuctemu ynpasiiaHsa (KCY) MaroTh OXOIUIIOBATH 11 PO3IIIH.
Hns cynnoBoi eneprermunoi cucremu (CEC) 3acrocoByrotees KCVY 13 posmoaisieHoro
crpykryporo. Ilpu mpoMy BimOyBaeTbCs PO30CEPEIKEHHS KOMITIOTEPIB Ta KOMII'FOTEPHUX
CHCTEM, 3 SIKUX OOYIOBaHO CHUCTEMY, [0 BCbOMY O0'€KTY YIpaBIiHHS. Ycl (YHKIIT yIpaBIiHHSI
Ta MOHITOPHHTY OKPEMHMH MEXaHi3MaMH, CUCTEMAaMH Ta MPUCTPOSMU BHUKOHYIOTh aBTOHOMHO
MPaIOI0Yi TOKaIbHI MigcucTeMu. L{eHTpanbHa KOMI'TOTEpHA cucTeMa 3A1MCHIOE PYHKIIIT 3B'SI3KY
3 MIOAMHOIO-OMepaTopoM (Buaaya iHdopMallii Ta OTpUMaHHS KOMaH/), HAKOMMMYEHHS JTaHUX Ta
KOOp/AMHAIIiSI pOOOTH CUCTEMH 3arayioM [2].

Posnozineni cucteMu BiZIpi3HSIOTHCS MiJBHINECHOI HATIWHICTIO BiJl 3BUYAHHUX CHCTEM
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aBTOMaTHU3allii 3 HEHTPAJbHOI KOMITIOTEPHOIO CUCTEMOIO, 110 3/1CHIOE BCI (DYHKIIIT KepyBaHHS
Ta KOHTpoito oO0'ekta. HamiifHICTH JIOKanTbHUX CHCTEM YHOpaBIiHHS 3a0e3medyerhes,
pE3epBYBaHHSAM MIKPOCXEM, MOMJMBICTIO CaMO JIarHOCTYBaHHS Ta CaMOKOHTPOJIIO TOLIO.
Takox KCVY 3 po3noniieHoI0 CTPYKTYypOIO — IMPOCTIllle OpraHi3oBaHi, IO CIPOIIY€E MOHTaX Ta
excrutyatamito. [llnsgxom 30UIBIIEHHS KIUJIBKOCTI amaparypd Ta IIporpaM € MOXKIUBICTh
30uIbIIYBaTH 00CAT PyHKIH cucTemu. 3aznaunmo nesiki KCY [3]:

* KCVY rtexniunnmu 3acobamu ¢ipmu Siemens (Himeyunna). Cucrema 3 po3mnoisieHOO
MaricTpajibHOI CTPYKTYPOIO Tiepeaadi.

* Posnozisiena cucrema 1eHTpaltizoBaHoro koutpodto ¢pipmu «Norcontrol» (Hopseris).

* KCV rexniuaumu 3acobamu «Selma Marin» (ABB «Ctpombepr», OiHsHmis).

Cucrema 3 po3MOAIEHOI0 paAiaIbHOK CTPYKTYPOIK MEPEXI nepeadl:

* KCV rexnivanmu 3acobamu «Cremra UMS-900» (STL, Hawis).

CucreMa 3 pO3MOALIIEHOIO MAariCTpPaJIbHOIO CTPYKTYpPOIO MeEpexi mepeaadi 3alesneuye
[IEHTPAJII30BaHEe YIPABIIHHS 1 KOHTPOJIb CHCTEMH

* KCVY rtexniunnmu 3acobamu Damatic marin (Valten, Hopseris).

Bemukomacmradna KCVY, sika 0XOMuIro€e BCl TEXHIYHI 3aCO0M Cy/THA:

* KCVY TtexniyHMMM 3aco0amM, BKJIIOYAIOYM KOMIUIEKCHI PILIEHHS LIOJO0 YHPAaBJIHHS
CHCTEMaMH eJIEKTPOSHEPT eTHKH, KOMITaHiss Metso JiJIsl BeTHKUX KPYI3HUX JTaiHepiB.

» CucremMa MOHITOPUHTY Ta YHpaBiiHHA ABUIYHOM mnpoekty «MUNIN» [4, 5] [o
esporneiicbkoro npoekty « MUNIN» (Maritime Unmanned Navigation through Intelligence in
Networks) BXoauTh cucTteMa aBTOHOMHOI'O MOHITOPHHTY Ta YIHpaBiiHHA ABUTyHOM (AMYJI)
«Autonomous Engine Monitoring and Control (AEMC)» sika € aBTOHOMHHM KOHTPOJIEPOM
MalIMHHOIO BiAjAUIeHHS. BoHa KOHTpoyioe 1 Kepye BCiMa KOMIIOHEHTAMH MAIIMHHOTO
BIITIJICHHS 1 IPALIOE SIK MTpUKAMaY.

OCHOBHMMHM CYJHOBHMH CHCTEMaMH, 3HAXOISYM HUMH 3a3BHYail IIiJi KepyBaHHIM
cuctemu AMVY]l, € pyxoBa cucTemMa, TPIOMHa CHCTEMa, [apoBa CHUCTeMa Ta EHepreTHyHa
YCTaHOBKA, BKIIOYAIOYM JIOTMIOMIKHI ABUTYHH, TEHEPATOp 1 CUCTEMH MiJTPUMKH SIK CHCTEMa
MAacCTHJIa, TaJIMBHA CUCTEMa Ta CHCTEMa OXOJIO/IKEHHSI.

Cucrema AMV]I ymnpaBisie HACTyIHUMH CYJHOBUMH CHCTEMAMH TaKHMHM, SIK CHCTEMU
BAaHTAXIB, HaBITallis, MAaHEBPEHOCTI, TOKEKOTaCiHHS, KOHAUIIIOHEPU TOBITPS Ta 30BHINIHHOTO
3B'A3KY, @ TAKOXK MIIPYIIOI0YUM MPUCTPOEM 1 HaBIraliiHOK CUCTEMOIO.

3a HOpMaTBHHX YMOB poOoTu cuctreMa AMY]] mpuiimae i BUXIiTHI JaHi Bi CHCTeMHU
edextuBHoCcTi nBuryHa (EJl) 1 cmiakye BciM pexkomenpamisMm Bin cuctemu EJ[. 3B'M30k 3
cucremoro EJl no3Bossie aHamizyBaTH poOOTy 34aTHICTH 1 gae cucreMi AMYJ] MoxnuBiCTh
3a0e3MedeHHsI ONTUMI30BaHOT POOOTH MPOBITHUKIB €JIEKTpOeHeprii. ABapiitHa 00poOKa BKITIOUAE
BUSBIICHHSI HECIPAaBHOCTI LUIAXOM MOHITOPUHTY KIIOYOBUX 3HA4€Hb, NOCTYIY 10 CHUCTEMHU
aBromatuzauii neuryna (CAJl) Ta 1omaTkoBUM HaTdyukam, Hampukian, [Y-kamepu, BUsSBIECHHS
MIOTIATAaHHS BOJIU, BUSBJIICHHS T'a3y Ta MOMKEXI.

Komnaniero AVAT Automation GmbH (Himeuunna) y ciBnpani 3 Bachmann Electronic
GmbH pospobniena yHiBepcanpbHa mnaTdopMa 3 BIAKPUTHM MPOrpaMHUM 3a0€3MEUEHHIM
OpenECS (ECS — Engine Control Systems) aisi CTBOpPEHHSI CHCTEM €JIEKTPOHHOI'O YIIPaBIiHHS
ra3oBUMH JBUT'YHaAaMHd Ha 0Oa3i mnpomucioBux koutposiepie PLC (Programmable Logic
Controller). Komnakthi moayini PLC He BHMarawmTh >XKOIHHUX JIOJATKOBHX KOMII'FOTEPHHUX
IHCTPYMEHTIB JJI1 HaJalUTyBaHHS Ta TexoOcmyroByBaHHs. I[IpucTpoi, mporpamui Momyii Ta
cepBicH, CTBOpEHI 3a Jonomoror HoBoi miatdgopmu openECS, MoxyTh OyTH aganToBaHi IS
KOHKPETHUX BHUPOOHUKIB ABUTYHIB. 1100 moyatn HOBY po3poOKy, AJOCTATHHO Y BUXITHUI KOJ
BBECTH MIAOJIOHM TUIMOBUX KOH(pirypamidi mux nuryHiB abo ECS KOHKpeTHHUX ABHUTYHIB 3
ypaxyBaHHSIM iX Mpu3Ha4yeHHs [6].

BucHoBKH. €TMHUI aBTOMaTUYHUIN KOMILIEKC OyJie SIBJSITH COOOK0 CYAHO MaiiOyTHHOTO,
SIKE€ TIOBHICTIO KE€PYETHCS 3 OMHOTO IeHTpy. KocMiuHi 3aco0M 3B'SI3KY TpaTUMYTh BaXXJIMBY POJIb
y peasizaiii 1boro NpoexTy.

Jisi cucteM yrpaBiiHHS Ta JTIarHOCTUKHM TEPCIIEKTHBHUM HANPSMOM € YyHiBepCallbHi
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mIaTGopMu 3 BIAKPUTHUM MPOTPaMHUM 3a0€3MeueHHSM Ta HajliiHa KOMYHIKaIlis 3 3aXUIIECHUM
KaHajlaM MK CyJJTHOM, BUpOOHMKaMHU 00J1aIHaHHA Ta O€peroBUMU Cl1y>K0aMU.

JUii  KepyBaHHSIM TlapamMeTpaMH CYIHOBOI €JIEKTPOCHEPreTHYHOI CHCTEMH Kpalle
BukopuctoByBatd KCVY 3 po3momiIeHOI0 CTPYKTYpOr, SKa BIAPI3HAETHCS T1ABUIIEHOIO
HAIIHHICTIO.

ABTOHOMHA CHUCTEMa YIPABIIIHHS CYJIHOBOI €HEPreTHYHOI CHCTEMOIO0 Ma€ mependadaT
MOXJIMBI BIZ]MOBH CHCTEMH Ta 3a0e3MeuyBaTH ONTUMAJIbHY €(EeKTUBHICTh i1 BUKOPHCTAHHS.
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AHAJII3 OB’EKTIB IOPTOBOI IH®PACTPYKTYPU TA CIIOCOBH
MOJIIMIIEHHA EGEKTUBHOCTI iX POBOTH

@Docmux I1. 11., banza M. M.
XepcoHcvka Oepaoicasna Mopcvka akaoemis
Hayrxoei kepienuxu — 0.m.1., npog. Canponos O. O.,
0.¢., ooy. Coyenko B. B.

Beryn. EdexktuBHicTE TOpTOBOI  iIHPPACTPYKTypU € KIIOUYOBUM  (HaKTOpOM Y
3a0e3nedyeHHl CTa0UTbHOI POOOTH CYAHOIJIABCTBA, @ OTKE 1 PO3BUTKY pEriOHANBHOI Ta
MDKHapoaHO1 TopriBii. [IopT BUKOHYIOTH pOJIb TPAHCIIOPTHUX Xa0iB, 110 3 €AHYIOTh MOPCHKI I
PIUKOBI IUTSIXY 3 HA3€MHUMH BUJAMH TPAHCIIOPTY, TOMY iXHS ONTHMAajbHa poOOTa Mae 3HAYHUI
BILJIMB Ha €KOHOMIYHY €(EeKTHBHICTh JIOTICTUYHMUX JaHIIOTIB. OliHKa e()eKTHUBHOCTI MOPTOBOI
1HPACTPYKTYpH MOXeE MPOBOAUTHCS 3a KiJIbKOMa MapaMeTpaMH: MPOIMYyCKHa 3/1aTHICTh, PiBEHb
aBTOMaTHU3allii, MBUAKICTH OOpPOOKM BaHTaXiB, 3HOC €JEMEHTIB IH(PACTPYKTypH, a TaKOXK
eKoJIOr1yHiCcTh onepaliii. KoxeH 13 ux napamerpiB BIAIrpa€e BaKJIMBY pOJib Y BU3HAYEHHI TOTO,
HAaCKUIBKM TOPT 37aTHUH 3a0e3MeYnuTH BHCOKHH pIBEHb OOCIYrOBYBaHHs Ta BIAIOBiAaTH
3pOCTalOYuM BUMoOram puHky [1-3].

AXTyanbHICTh TEMHU OOYMOBJICHA IMOCTIHHUM 3POCTAHHSIM OOCSTIB MEPEBE3CHb BOJIHUMH
HUIAXaMd Ta HarajpHOI IOTpe0OI0 BIJHOBJIEHHS 1 MOJEpHi3alli 00’€KTIB MOPTOBOI
1H(QPACTPYKTYPH.

OcHoBHa yactuHa. Cepel KJIIOUOBUX €JEMEHTIB, 10 BIUIMBAIOTh Ha €(EKTUBHICTH
MOPTOBOI 1H(PACTPYKTYpH, BapTO BUIAUIMTH KOH(Irypariro NMpuyaiiB, TPAHCIOPTHUX MIJIAXIB,
CKJIQJIB, @ TAKOXK TEXHOJIOTi1 00pOOKK BaHTaXiB. He MEHIII BOXXJIMBUMHM € CTPATEriuHi pillICHHS
[IO/I0 YIPABIiHHSA MOPTOM, BKJIFOYAIOYU BIPOBAKEHHS aBTOMATH30BAHUX CHCTEM KOHTPOIIIO,
OINTUMI3aLlil0 Olepaliil 3 00CIyroByBaHHs CyJE€H Ta BUKOPUCTaHHS HOBITHIX MaTepiasiB JJIs
3MEHIICHHS 3HOCY oOnagHaHHA. B3aemomis muX elNeMeHTIB Ta IXHE MpaBWIIbHE HANAIITyBaHHS
JIO3BOJISIIOTh CTBOPHUTH TOPTOBY 1H(PPACTPYKTYpPY, 374aTHY HE JHIIEC 3a0€3MeYUTH HAIIHHICTH
CYJIHOIUTAaBCTBA, ajie W BIJIMOBIJATH BUMOTaM €KOJIOTIYHHUX CTAHJAPTIB Ta MOTpedaM CydacHHX
JOTiCTHYHUX cucTeM. HaykoBi JOCHiIKEHHS, TpPUCBSYEHI TOPTOBiM iH(pacTpykTypi,
OXOILTIOIOTH Pi3HI aCMeKTH Ta HANpsSMKU aHalizy pobotu mopTiB. 3okpema, lllemaeB B. y cBoiit
poboTi «CTpareridydi OpiOPUTETH PO3BUTKY MOPCHKHI mopTiB  Ykpainu» [1] omwmcas
npoOJeMaTHKy YKpaiHCBKUH TMOPTIB Ta MOXIMBI MeToaw BupimeHHs. Lmpuenko C.,
I'pumuenko B. Tta I'pumryenko I. y cratri «Po30ymoBa mopTtoBoi iHGPacTpyKTypHu sk (hakTop
HiIBUIICHHS! KOHKYPEHTHOT'O MOTEHIIiaTy BOAHOTO TPAHCIIOPTY» [2] 3p00MIM BUCHOBOK, IO JUIS
HIC/IIBOEHHOI'O  BITHOBJIEHHS IOPTOBOI 1HQPACTPYKTYpH HEOOXIAHO MIABUIIUTH SIKICTh
IUIAHYBaHHS, MOKPAIIMTH KOOPAMHAINIO MDK MiJIPUEMHHUIBKAM CEKTOPOM, Jep>KaBHUMHU
OpraHaMyM Ta MDKHApOJHUMHU OpraHi3alisiMM, a TaKOXX MOJEpHI3yBaTH 3acTapiil 00’ €KTH
iHpacTpyKTypu Ui MiABHIIEHHS €()EKTHBHOCTI poOOTH TOPTIB YKpaiHW. Y ITOCHIIKEHHSIX
Biayn Xak Mynima i Tanc-Moaxim Illpamma [3] mokasaHa BaIHBiCTb Pi3HHII CTPATEridHOrO
HiAXOMY JJIi €KOHOMIKM KpaiH, 110 PO3BHBAIOTHCS, Ta €KOHOMIYHO po3BUHeHUX kpaiH. S.I'. me
[eiiT 3icTaBUB Ta MpoOaHai3yBaB iCTOPilO0 MpUYAIbHUX cropya [4], 3BepHYBIIM yBary Ha pi3Hi
TEXHIKM IMPOEKTYBAHHS, TUIM KOHCTPYKIIH Ta BUTpaTH Ha Marepiasu. BiH npociiaus, sk
PO3BUTOK TOPIriBJII Ha BOAlI BIUIMHYB Ha CTBOPEHHS NPUYAIbHUX CTIH 1 YOMY LI CTPYKTYpHU
OynyroTh pisHUMHU crnocobamu. Kana Mytom60 1 Omuep A. 1. BuUpoOMIM MeTOmM aHami3y
KJIIMAaTHYHOTO BIUIMBY 1 pu3uKy mopti [5]. BoHH mpomnoHyrOTh po3pOOMTH HOBI IMIAXOIU 0
IUIaHYBaHHS Ta JM3aiiHy TOPTOBOI 1H(MPACTPYKTYpPH, SKi BpPaxOBYIOTh aJaNTaIii 10
KJIIMaTUYHUX 3MiH. 3Ba)KaIO4M HA BUIIE3a3HAYEH] JOCIHIKEHHS, CTA€ OYEBUIHHUM, IO Cy4acHE
IUTaHYBaHHS MOPTOBOI 1H(PACTPYKTYpH MOoTpeOye MOIIyKYy HOBHUX MiIXO[IB, SIKI BPaxOBYIOTb
BUKJIMKA MallOYTHBOT 0.

KpiMm moTpebu mnpaBHIBLHOI MPOCTOPOBOI CTpaTerii, Ba)KIUBUM acleKTOM PO3BUTKY
nopToBOi iIH(YPACTPYKTYpH € BpaxyBaHHS KIIMAaTUYHUX 3MiH, TAKUX SK IiJBUILEHHS PiBHI MODS,
MIOCUJICHHS IITOPMIB Ta epo3ii OeperoBoi minii. s Toro mo0 3abe3nmednT cTabibHICTH Ta
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CTIHKICTh TOPTIB MO0 NHMX BHKJIMKIB, HEOOXITHO pO3pOOJIATH Ta BIPOBAKYBATH CTpaTerii
ajlanTalii, sKi BpaxoBYIOTh IPOrHO30BaHI KIIiMaTH4HI pu3uKu [5]. OfHUM 13 BaKIMBUX KPOKIB Yy
il cdepl € MpPOeEKTyBaHHS MOPTIB 13 «IPaBUIBHUM HpodijaemM», 10 O3HAYa€e KOMIUIEKCHUMN
OiAX1J 10 IUIAaHYBAaHHS IOPTOBOI 1H(QPACTPYKTYpH 3 YpaxyBaHHSIM KIIMaTUYHUX YMOB
KOHKPETHOro perioHy. Lle BKJtouae OIIHKY BIUIMBY KJIIMAaTHYHHX 3MiH Ha Pi3HI €JIIEMEHTH
MOpTYy: NpUYaNd, CKJIaJH, TPAHCIOPTHI MEpexi, CUCTeMH OOpOOKM BaHTaxKiB. BukopucTaHHs
MPOTHO31B KIIMAaTUYHUX PU3HKIB JO3BOJIUTH MPUHAMATH OOTPYHTOBaHI DIIIEHHS IIOJO MiCIIs
pO3TallyBaHHs, THUIIB MaTepiamiB, HEOOXiqHOI TIMOWHU MiAXOMIB Ta MIJABUIICHHS BHUCOTH
OpUYaliB JUId 3aXUCTy BiJ MiJBHUIIEHHS piBHSA Boau. Tomy, poOoTa cydacHOi MOPTOBOI
1H(QPaCTPpYKTYypH HE MOXJIUBa 0e3 BIPOBA/KEHHS JAMHAMIYHUX CHCTEM MOHITOPUHTY, SK1
JI03BOJISIIOTH BIJCHIJKOBYBAaTH 3MIHY KJIIMaTUYHUX YMOB y PEajlbHOMY 4aci 1 BUaCHO pearyBaTu
Ha HeOesneku. [[nsg 1poro BaXIMBO IHTErpyBaTHU CydacHI cUCTEeMHM 300py AaHMX, TakKli SK
CYIyTHUKOB1 TEXHOJOrIT Ta MOAENl NPOrHO3YBAHHS KIIMAaTHYHMX 3MIH, IO J103BOJIAIOTH
IUIAHYBAaTH aJIalTalliifHi 3aX0Ju B JOBIOCTPOKOBIM mepcrekTuBi. IIpm 1boMy 3 pO3BHUTKOM
aBTOMaTH3allii 3pocTtae moTpeda y MiABUINEHHI JOBTOBIYHOCTI MaTepiamiB. Bim ix skocTi Ta
CTIHKOCTI 10 BIUIMBY 3MIHHMX 30BHIIIHIX (aKTOpiB 3ajekuTh OesnepediitHa poboTa
ABTOMAaTHU30BAaHUX CHCTEM, OCKUIBKH MOPYIIEHHS iHPPACTPYKTYpH MOXKE BIUIMHYTH Ha BECh
JOTiICTUYHUN mpouec. Y 3B 3Ky 3 IUM, NPIOPUTETHUMM CTalOTh IHHOBAI[liHI pIIIEHHS, 110
HNOEAHYIOTh TEXHOJIOTIYHY MojepHizamito. CydacHe OyIiBHULTBO IOPTOBOI 1H(PacTpyKTypu
3HAYHOI0 Mipor0 0a3yeThCs HA BUKOPHCTAHHI CTaJied, CIJIaBiB Ha 1X OCHOBI Ta OeroHi [4], saxi
3a0e3Meuy0Th BUCOKY MIIHICTh KOHCTPYKIIH Ta copya. OaHak Il MaTepiaju MarTh CEPHO3HI
OOMEXKEHHS, 30KpeMa CXHUJbHICTh J0 KOpo3ii B arpeCMBHOMY MOPCHKOMY CEpEIOBHIII, II0
3HAYHO 3HM)KYE JOBIOBIYHICTh KOHCTPYKIIH 1 MiBUILLYE BUTPATH Ha iX 00CiIyroByBaHHs. Tomy,
BUHUKAa€ HEOOXIAHICTh MOLIYKY HOBHUX MaTepialiB 1 TEXHOJIOriH iX CTBOpEHHS, sIKIi Morjiu O
3a0e3neuuTy O1ibIl CTIHKI XapaKTepUCTUKM B YMOBax BIUIMBY BOJHOIO CEpeloBHIIA 3
MIJBUILEHUM BMICTOM COJIeH Ta 3MiHHUX Temreparyp. Cepen mepcreKTUBHUX MaTepialiB, sKi
BIIPOBAKYIOTh MPH OYHIBHUITBI 1 PEKOHCTPYKIlii MOPTOBOI iHGPACTPYKTYPH, CIiJ BUALTUTH
MOJIIMEPHI MOKPHUTTS, IO 3aXUINAIOTh METal Bil KOpO3ii, TUM caMUM 30iJbIIYIOYH TEepMiH
eKCIUTyaTallii CTaJleBUX KOHCTPYKIii. 3acTocyBaHHS OETOHY, HaCHUYEHOTO T'paeHOM, TaKOX
CTa€ 1HHOBAILIMHUM PIIICHHSM, 3aBISKW MIABUIIEHHIO MIITHOCTI OETOHY, CTIMKOCTI 1O TPIIlWH,
Ta 3MeHIIeHHIO BUKHIIB CO». llle ogHMM 3 MEpCreKTHBHUX MaTepiaiB € CKJIOTJIACTHKH Ta
BYTJIETJIACTUKU. BOHU XapaKTepu3yrTbCs JIETKICTIO, CTIMKICTIO 0 KOpO3ii Ta BHCOKOIO
MIIHICTIO, 1110 J103BOJIsIE TX BUKOPUCTOBYBATH AJIs IEBHUX E€JIEMEHTIB IOPTOBOI 1HYPaCTPyKTypH,
30KpeMa HacTHJIIB IpHUYaliB, Kl MOCTIHHO KOHTaKTYIOTh 13 arpeCUBHUM aTMOC(EpHUM 1
BOJHUM CepeloBUINEeM. TakMM YMHOM MOYKHAa KOHCTaTyBaTH, IO MPOCTIp IS 3aCTOCYBaHHS
HOBUX MaTepiaiB Mpu OYyIIBHUIITBI YW PEKOHCTPYKINi 00’€KTIB MOPTOBOI iHOPACTPYKTYpH €
JOCUTH IIMPOKHUM, OHAK MOTPEOy€E MOCTIHHOIO BJOCKOHATICHHS.

BucnoBku. IloproBa I1HQpacTpykTypa € BaXJIMBUM €IE€MEHTOM  IJI00AJbHOI
TPAaHCIIOPTHOI CUCTEMHU, 10 MA€ BUPIIIAIbHUM BIJIMB HAa €()EKTUBHICTh JIOTICTUYHHUX JIAHIIOTIB,
PO3BUTOK MI)KHApPOJHOI TOPTiBJIl Ta EKOHOMIUHY CTaOUIBHICTh PErioHiB. AHAJI3 PI3HUX ACIEKTIB
(GYHKIIOHYBaHHS MOPTIB BKAa3ye Ha HEOOXITHICTh KOMIIJIEKCHOT'O MIXOAY /10 iXHHOT'O PO3BUTKY,
IO BKJIOYA€ MOJCPHI3Allil0 TEXHIYHMX Ta YIPABIIHCHKUX pIlIeHb, IMiJBHUINCHHS PIiBHSA
aBTOMAaTH3allii Ta BIIPOBAPKCHHSI HOBITHIX MaTepialliB.
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MOJIEPHI3AIISI KOPABEJBHUX EHEPTETUYHUX CUCTEM,
BIOCKOHAJIEHHS TA CYYACHI TEHAEHIIIT

Hlycmos I1. A.
Inemumym Biucokoso-Mopcovkux Cun Hayionanvnoeo ynieepcumemy
«O0decbka mopcvka akademiny

Beryn. MopepHizaiiis kopabelbHUX €HepreTHYHUX CHUCTEM I BIICHhKOBUX KOpAOIiB €
HAJ3BUYAHHO aKTyaJbHOIO TEMOK B Cy4acHUX yMoBax. [IlutaHHs 3a0e3nedeHHs HaAIHOCTI,
eQeKTUBHOCTI M €KOJOri4HOI CTIMKOCTI BiMiCHbKOBMX KOpaOJiB BHMararoThb BIPOBAKCHHS
IHHOBAallIMHUX pIlIeHb, $KI BIAMOBIAAIOTH CYYaCHHM CTaHAapTaM. B ymoBax T1i100anbHHX
BUKJIMKIB O€3MeKn HEOOXiAHO BpaxOBYBATH HOBI MDKHApOJIHI HOPMH, IO CTOCYHOThCS
eKOJIOT1YHOCTI Ta EHEepPreTMYHOi e(eKTUBHOCTI, CTUMYIIOIOYM TaKUM YWHOM BIIPOBAKEHHS
IHHOBAIIIH.

Meta. OcHOoBHa MeTa MOAEpHi3allii — MiJBUIIEHHS aBTOHOMHOCTI 00HOBHX KOpaOIiB,
30UIBIIIEHHST PECYPCY, €KOHOMIUHICTh 1 3MEHIIEHHS 3aJIeKHOCTI BiJl TPaJMIIHHUX MaJIMBHUX
pecypciB 4epe3 BUKOPUCTAHHS CYYaCHHX TEXHOJNOTIM Ta eHepreTMYHHUX pillleHb, M0
MiBUILYIOTh €)EKTUBHICTh 1 €KOJIOTTYHICTh (JIOTY.

IIpobaema. BukopucraHHs albTEpHATUBHMX JKEpEN €Heprii, TakuX SIK COHSAYHI
YCTaHOBKHU a00 MOBITPSHI CUCTEMH, HE € IOPEUYHUMHU ISl BIIICbKOBUX KOPaOJIiB uepe3 3HIKEHHS
pIBHSI JKMBYYOCTI, III0O MOXKE JaTW IepeBary Bopory. ToMy BHUKOPHCTAHHS TaKMX pilICHb HE
BiamoBigae nmorpedbam ¢uory. BilicbkoBi Kopabii moTpeOyloTh pillieHb, K1 30€piraloTh iXHIO
JKUBYYICTh 1 00€3/IaTHICTh Y CKJIAJHUX YMOBaX.

Pimennsi. YV GUIbIIOCTI BUNIAJKIB BUKOPUCTOBYIOTHCS €IIEKTPUYHI JpKEpesia eHeprii, sKi
3aMIHSIOTh TpPAAMIIiHI Au3enbH1 ABUTYHH. lle 1o03Bosis€ 3HU3WTU BUTpPATH HA NaJUBO,
30epirarouu  e(eKTUBHICTh TOJOBHOI eHepreTuyHoi ycraHoBku. Kpim Toro, mepexim BifJ
MU3EeTbHUX JBHUTYHIB JI0 €JIEKTPUYHHUX CHCTEeM a0o0 TIOpMIHUX YCTAaHOBOK ITiJIBUIIYE
MaHEBPEHICTh KOpaOJIiB i 3MEHIITye BUKUIN 3a0pyTHIOIOUNX PEUOBUH. TaKkoXK BIPOBAIKYIOTHCS
3ac00M MOHITOPHHTY Ta YIPaBJIiHHS CHEPreTHYHUMU PecypcaMu, sIKi 3HIKYIOTh PU3HKHU aBapii.
BiiicpkoBi (ot Oarathox kpaiH, 30kpeMa CIIIA Ta €BpomeichbKuX AepiKaB, BKE aKTUBHO
BUKOPHUCTOBYIOTh TiOpUAHI JAM3€/b-€JIEKTPUYHI CHCTEMH Ha HOBUX OOHOBHX KOpaOIIsX.
Hanpukian, 6putanceki hperatu kiacy «Type» 26 Ta aMepUKaHChbKi ecMiHII kiacy «Zumwalt»
MaloTh TIOpUIHI CHCTEMH, L0 3a0e3NneuyroTh Oinbiry epeKTHBHICTh Kopabis B OOHOBUX Ta
MOBCSKIACHHUX YyMoBaX. [iOpuaHI [U3eNbHI TOJIOBHI JBHTYHH Ha BIHCHKOBUX KOpPaOIIsSIX
NPEICTAaBIIOTh COOOK  IHHOBAIWHUN MiAXiA 10 MiIBUIIEHHS eHEeproe(eKTHBHOCTI,
ABTOHOMHOCTI Ta MAaHEBPEHOCTI Cy/ieH. BOHM MO€AHYIOTh Y cO01 TpaauIiiiHi JU3€IbH1 ABUTYHH 3
eNeKTPUYHUMHU CUCTEMAaMH, IO JT03BOJISIE THYYKO K€PYBAaTH €HEProCloXHMBaHHAM 3aJIeKHO Bij
omnepatiiiaux norped. Taki cuctemu, 3a3BUYai, CKIAJalOTbCS 3 OU3EIBHUX T'€HEepaTopiB, fKi
BHPOOJISIOTH €IIEKTPOSHEPTII0 JJIsI )KUBJICHHS €JIEKTPOMOTOPIB, 200 6e3mocepeHbo s PYIIiiB.
[Ile oxHOMXO 3 mepeBar riOpUAHUX CUCTEM € BUKOPUCTaHHS U3EJIbHUX JIBUTYHIB JIMILE TOJ1, KOJIU
e moTpiOHO, HANPUKIAA, TPH BHCOKHX MIBUIKOCTAX ab0 B 00iOBMX yMOBax. Takox,
eJIEKTPUYHI CUCTEMH MOXYTb 3a0e3MedyBaTi pyX Ha MEHILIH MBUIKOCTI @00 MiJl YaC BUKOHAHHS
3a]a4 CIIOCTEPEKEHHS Ta MaTPYNIOBaHHS, IO 3HAYHO 3MEHIIYy€e CIIOKMBaHHsS manuBa. lLle
JI03BOJISIE KOpaOJIsiM 301JbITyBaTH CBOK aBTOHOMHICTh, OCOOJIMBO Y BiJJJaJICHUX 30HAX, J¢
Jl03anpaBka Moke OyTH MPOOJEeMAaTHYHOK. SIKIIO MOPIBHIOBATH IIIYM, TO €ICKTPUYHI ABUTYHH
IpaloO0Th 3HAYHO THUXINIE 3a JW3€NbHI, [0 BIUIMBAE Ha pPIBEHb AaKyCTUYHOIO 1
TiAPOAKYCTUYHOI'O IyMiB, [0 BPaxOBYETbCA IPU BUKOHAHHI OOMOBUX pO3MOPSAIKEHbD,
HAIpPUKIIAJ, ONepaliid 31 CHOCTEPEKEHHAM Ta PO3BIIKOIO, A€ HU3bKHUM piBEHb IIYMYy HiJBUIILYE
CKPHUTHICTh KOpallisi, a MpH pO3MiHyBaHHI akBaTopii 3a0e3nedye KUBy4icTh Kopabms. Okpim
TOTr'0, 3MEHIIEHHS KUIBKOCTI BUKOPHUCTAaHOI'O JU3EIbHOTO MajiBa 3HWKYE BUKHIU LIKIUIMBUX
pedoBUH B atMocdepy, M0 poOUTh KOpadili OUTHII €KOJOTIYHUMHU Ta BIAMOBIAHUMH CY9acCHUM
cragapraM. [i6puaHi cucteMu 3a0e3MeuyroTh KOpaOuisiM OibIIy MaHEBPEHICTh 3aBISKH
HIBUJKOMY TEPEMUKAaHHIO MDK pI3HUMH JDKepenamMu eHeprii. lle mo3Bosisie  mBHIKO
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aJlanTyBaTHUCs IBUT'YHAM J10 Pi3HUX yMOB. Hampukias, enekTpoIBUIYHH MOXXYTh 3a0€3euyBaTu
IUIaBHUM 1 TOYHUH PyX NMpU BUKOHAHHI TOYHMX MaHEBpIB abo miaxoay A0 Oepera, ToAl sIK
JU3€eNbHI IBUTYHU BUKOPHUCTOBYIOTBHCSI JJISl CTPIMKOIrO pyxy y BinkputoMy mopi. KomOinaris
JU3ENbHUX Ta €JEKTPUYHUX JIBUTYHIB JI03BOJISIE KOMaHAYBaHHIO KopaOJii aanTyBaTu PEXUM
pobOTH CcHCTEMHU BIANOBIIHO g0 Micii. Y O0O0HOBUX yMOBaxX MOXXHA BHUKOPHUCTOBYBATH
MaKCHMaJbHY HOTYXHICTh JAW3EIbHUX JABHWIYHIB, a TiJ] 4Yac TPUBAIUX MAaTPYJIIOBAHb
3a0MIa/PKyBaTH MAaJMBO 3aBMISKH E€JIeKTpoABUTYHaM. Ll THydkicTh poOuTh Kopabimi Oimbr
yHIBEpCaJIbHUMH JUISl PI3HUX TUMIB omnepalliil. ['i0puaHi cucTeMu MOXYTh 3a0€3MeYUTH pe3epBHE
JKUBJICHHS B pa3l BUXOMY 3 JIaJAy OJHOTO 3 KOMIIOHEHTIB. SIKIO U3eNbHUN ABUTYH BUXOIUTH 3
Jany, eNeKTPOJBUTYH MOXKE B3SITH Ha ce0e YaCTHHY HABaHTa)XKEHHS, IO MiJBUIIYE 3arajibHy
HAJIMHICTD CylHAa Yy KPUTHYHHUX CHUTyallidXx. 3aBAsKU 3HUKCHHIO BHUTpaT MajJuBa Ta
BUKODUCTAHHIO  €JEKTPOABUIYHIB, TIOpHJHI CHCTEMH MOXYTb 3MEHIINTH  3arajibHI
eKcIulyaTaliiHi Butpatu. lle ocoOimBO BaXIMBO A7 BIMCBKOBUX KOpaOJiiB, sKI YacTo
nepedyBaroTh Y TOBMOTPUBAINX OIEPALIisiX.

BucnoBok. MojepHizallis kopabenbHHX eHepreTmuHux cucteM y BMC Vikpainu €
KIIFOUOBUM (DAaKTOpOM IJIsl MIJABUIIEHHS 00OPOHO3aTHOCTI Ta KUBYYOCTI HAIBOJHUX KOPAOITIB.
IHHOBaLIMHI MIAXOOU CHPUATUMYTH 3MILHEHHIO BIHCBKOBOrO (UIOTY Ta MIJBUIICHHIO HOro
BIICBKOBOCIIPOMOXHOCTI. Lle BuMarae y3ro/pkeHux 3ycuib 3 OOKY JepKaBu, IPOMHUCIOBOCTI Ta
HAayKOBHUX YCTAaHOB JJi 3a0e3ledyeHHs] HaJiiiHOi Ta e(eKTHUBHOI [ii BIMCbKOBHX KOpaOIiB.
3aBISKM 3HM)KEHHIO BUTpAT NajMBa Ta BUKOPUCTaHHIO EIEKTPOABHUIYHIB, TiOpHIHI CHCTEMHU
MOXYTh 3MEHILIMTH 3arajibHi eKCIlIyaTalliiiHi BUTPATH.
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KOMIIETEHTHICHUH XL Y HIJIFOTOBII
DAXIBLIB MOPCBKOI'O TPAHCIIOPTY
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THE EVOLUTION OF MARINE ELECTRICIANS:
ADAPTING TO MODERN MARITIME TECHNOLOGIES

Mykhailichenko V.
Kherson State Maritime Academy
Scientific supervisor — Ohorodnyk N., PhD, assistant professor

Introduction. A ship electrical officer is a highly qualified specialist engaged in the
maintenance and repair of electrical and electronic systems on a ship. The main task of a ship
electrical engineer and marine electrician as well is to ensure the uninterrupted operation of all
the ship's electrical equipment, from power plants to the lighting system and emergency
equipment. They both play a vital role in ensuring the safety and efficiency of maritime
transport.

The job outlook for marine electricians is positive. It is clear that the demand for skilled
marine electricians will increase in line with the growing complexity of ship systems, including
automation and digitalisation. The job outlook for marine electricians is projected to grow by 5
percent between 2018 and 2028, which is a mid-point growth rate. This is due to the increasing
demand for commercial vessels, as well as the necessity to maintain and repair electrical systems
on these vessels. Furthermore, the demand for experienced and highly skilled workers is
anticipated to remain consistent in the coming years.

Main part. In order to become a marine electrician, it is necessary to complete a four-
year apprenticeship programme. This programme integrates on-the-job training with classroom-
based learning, equipping students with the skills and knowledge required to become certified
marine electricians. During the program, students will learn about the essential principles of
marine electrical systems, fundamental wiring techniques, and effective troubleshooting
techniques. Furthermore, apprentices will receive training in safety regulations and will gain
experience working on a variety of boats and ships.

The primary responsibilities of a marine electrical engineer include the maintenance and
repair of electrical systems, fault diagnosis, preventive maintenance and the implementation of
safety protocols on board. A ship's electrical engineer should possess a basic knowledge and skill
set in electrical engineering, mechanics, electronics, navigation systems and safety. This will
ensure the highest standards of performance in the execution of their duties.

As previously stated, the roles of marine electrician and ship's electrical engineer are both
vital to the maritime industry, with a focus on the electrical systems of vessels. While there are
some areas of responsibility that are similar, there are also significant differences in the scope of
work, expertise, and focus of these two roles.

The role of a Marine Electrician is to specialize in the installation, maintenance and repair
of a ship's electrical systems and components. He works with lighting, communication systems,
power distribution and auxiliary electrical equipment. He also conducts regular inspections to
identify and rectify electrical faults, and addresses any issues that may arise with the ship's
systems immediately, ensuring optimal operational efficiency. His primary focus is on hands-on
tasks and troubleshooting specific electrical problems. For more complex systems, he typically
works under the guidance of a ship's electrical engineer [1].

The responsibilities of a ship's electrical engineer are somewhat distinct. He oversees the
design, operation, and maintenance of all electrical systems on board. He is responsible for
power generation and distribution systems, including high-voltage equipment. He develops and
implements preventive maintenance programmes as well as supervises marine electricians, and
ensures compliance with safety and regulatory standards. His role entails a significant emphasis
on strategic and managerial responsibilities. His objective is to guarantee the overall
performance and efficiency of the ship's electrical systems by optimizing the system and
integrating it with other ship systems. To perform the duties and responsibilities associated with
this role, he should typically hold a degree in electrical engineering and demonstrate a deeper
understanding of complex electrical systems and maritime regulations is also required [1].
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There is a specific collaborative relationship between marine electricians and electrical
engineers. It is common practice for marine electricians to report to the ship's electrical engineer,
with a focus on ensuring the electrical systems are functioning efficiently. The role of the
marine electrician is to undertake hands-on tasks, whereas the ship's electrical engineer is
responsible for system design, oversight and long-term planning. The objective of both roles is to
guarantee the safety, reliability and efficiency of the vessel's electrical systems.

It is becoming increasingly evident that in modern maritime transport, there is a growing
tendency towards automation and digitalisation. Vessels are being equipped with the latest
technologies to reduce the amount of manual labour and increase work efficiency. This is
particularly important for marine electricians, as they should understand and maintain these
systems. It is of particular importance for marine electricians to have an understanding of and the
ability to maintain the electrification of ships and other modern systems, including automatic
monitoring systems, artificial intelligence and data analysis, and hybrid power plants.

With the development of modern technology in the shipping industry, marine electrical
engineers are expected to have a much wider range of knowledge and skills. They are expected
to demonstrate proficiency in the operation of a range of computerised equipment and the latest
digital technologies. It is essential that ship electrical engineers possess a fundamental
understanding of programming, because modern equipment relies on computerised systems. It is
also crucial that they are able to set up and operate automated systems [2].

Modern ships generate a vast amount of data, including information about the condition
of equipment, fuel consumption, and the efficiency of the vessel. It is essential that marine
electricians understand the basics of working with data in order to read information, analyze it
and respond in time to possible malfunctions. This was about digital competence as it relates to
the use of software and diagnostics tools. Proficiency in using diagnostic software to
troubleshoot advanced electrical systems is essential.

In the context of evolving technical requirements for marine electricians, the following
skills and knowledge are also becoming increasingly pivotal:

— operation of programmable logic controllers (PLCs) and integrated automation systems;

— as ships move to high-voltage systems to meet their energy needs;

— the ability to handle and maintain high-voltage systems;

— understanding the installation and maintenance of hybrid propulsion systems and electric
motors as the industry shifts toward cleaner energy solutions;

— skills in installing and maintaining solar panels, wind turbines, and energy storage
systems onboard ships;

— knowledge of scrubbers and other emission control technologies [2].

Conclusion. In light of the latest technological developments, the profession of a marine
electrician is experiencing a surge in demand and offers significant career prospects. The latest
technologies are creating new opportunities for career growth. The expansion of offshore sectors
will also create new opportunities. Marine electricians can progress in their careers to
supervisory or management roles, such as electrical superintendent or chief electrical engineer.
There are also opportunities to transition into related fields, such as marine automation
specialists or renewable energy technicians.

The global demand for marine electricians is increasing, particularly in regions with
developing maritime industries, such as Asia-Pacific and the Middle East. As the maritime
industry prioritizes sustainability, marine electricians will play a key role in implementing
energy-efficient and environmentally friendly systems. In connection with the transition to more
environmentally friendly and automated technologies, specialists who are able to work with new
systems will remain extremely necessary. This increases their competitiveness and the possibility
of finding work not only on seagoing vessels, but also in shore-based technical services. In order
to remain competitive in the maritime sector, marine electricians must adapt to the technological
and regulatory changes in the maritime sector. By upgrading their skills and obtaining
specialized certifications, they can access a range of diverse and promising career opportunities
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in the evolving maritime industry.
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	Проблема сталого розвитку морської галузі в Україні є надзвичайно важливою через стратегічне значення цієї галузі для економіки та національної безпеки. Морська інфраструктура забезпечує ключові транспортні шляхи, експорт та імпорт товарів, енергетичн...
	Перед нашою державою, Україною, стоять серйозні виклики щодо розвитку морської галузі під час агресії росії. Це суттєво вплинуло на проблеми сталого розвитку морської галузі, загостривши вже існуючі труднощі, та створивши нові виклики. Ось основні асп...
	1.економічні втрати та блокада портів:
	2. Екологічні проблеми:
	2.1. забруднення морського середовища. Військові дії, бомбардування інфраструктури та кораблі, що затонули, призвели до забруднення вод Чорного та Азовського морів. Відбувається витік нафтопродуктів, токсичних речовин та небезпечних матеріалів, що зав...
	3. Інфраструктурні руйнування:
	4. Втрата контролю над ресурсами та водними шляхами:
	5. Міжнародна допомога та санкції:
	6. Соціальні наслідки.
	7. Відновлення та перспектива сталого розвитку:
	АНАЛІЗ ІСТОРІЇ РОЗВИТКУ СУДНОВОГО МАГНІТНОГО КОМПАСА
	Врублевський Н. Р.
	ВСП «Морський фаховий коледж ХДМА»
	Науковий керівник – викладач першої категорії, к.д.п. Сушко В.О.
	ВПЛИВ ВЗАЄМОДІЇ МІСЯЦЯ, СОНЦЯ ТА ЗЕМЛІ НА МОРСЬКЕ СУДНОПЛАВСТВО
	Врублевський Н. Р. (1)
	ВСП «Морський фаховий коледж ХДМА» (1)
	Науковий керівник – викладач вищої категорії, к.д.п. Новосельцев С. Я.
	Основна частина. Протягом доби гравітаційний вплив Місяця та Сонця зумовлює підйом та спад рівня води, що призводить до приливів та відливів. Протягом місячного циклу відбуваються два типи приливів: сизигійний (коли Місяць, Земля та Сонце розташовані ...
	Вплив приливів і відливів на морське судноплавство
	Природні коливання рівня води у прибережних зонах і глибоководних акваторіях безпосередньо впливають на планування морських перевезень, заходи у порти та навігаційні умови.
	Механізм виникнення: Припливи виникають внаслідок гравітаційного притягання Місяця та Сонця до Землі. Сила тяжіння цих небесних тіл деформує поверхню океанів, спричиняючи періодичне підняття та опускання рівня води. [4, 5]
	Вплив на судноплавство:
	Глибина води. Зміна рівня води в портах та судноплавних каналах може обмежувати прохід суден з великою осадкою під час низьких вод.
	Швидкість течій. Припливи та відпливи створюють сильні течії, які можуть впливати на маневреність суден, збільшувати витрати палива та навіть становити небезпеку для невеликих суден.
	Планування маршрутів. Моряки повинні враховувати графіки припливів та відпливів при плануванні маршрутів, особливо в мілководних районах.
	Деякі основні аспекти впливу приливів і відливів на судноплавство включають:
	- планування заходу в порти. У багатьох портах вхід у доки та причали потребує оптимального рівня води. Під час високого приливу рівень води підвищується, що дозволяє безпечно заходити в порти суднам з великою осадкою. Натомість під час відливу рівень...
	- Вибір маршрутів і економія палива. Використання приливів і відливів для підтримки або зменшення швидкості руху суден дозволяє знизити витрати на паливо. В умовах високого рівня води судно зможе швидше проходити маршрути, особливо у вузьких проходах ...
	- Безпека швартування та стоянок. Під час швартування корабля на стоянці коливання рівня води можуть призводити до сильного напруження на швартові канати та обладнання. Зміна висоти води змушує враховувати можливі ризики і вживати додаткових заходів, ...
	- Вплив Сонця на погодні умови та морське судноплавство:
	- Сонце є головним джерелом тепла для Землі, тому воно має прямий вплив на погодні умови. Нагрівання поверхні води та повітря створює вітри, морські течії та різні атмосферні явища, які суттєво впливають на морське судноплавство.
	- Формування морських течій. Сонячне нагрівання поверхні океанів спричиняє утворення теплих і холодних течій, що розподіляють енергію та впливають на кліматичні умови регіонів. Для морського транспорту знання напрямку та швидкості течій є важливими, о...
	- Вітрові умови та хвилювання. Різниця у температурі між поверхнею води та повітрям призводить до утворення вітрів, які впливають на хвилювання в океанах. Сильні вітри можуть створювати високі хвилі, які становлять загрозу для суден, особливо під час ...
	- Температурні аномалії. Температурні зміни на поверхні води та в атмосфері впливають на умови навігації, особливо у північних і південних широтах. Аномально високі або низькі температури можуть призводити до утворення льоду в прибережних водах, що ст...
	Вплив магнітних бур та сонячної активності
	Сонце також впливає на Землю через викиди сонячного вітру – потоки заряджених частинок, які взаємодіють з магнітосферою планети. Під час періодів високої сонячної активності ці частинки можуть спричиняти магнітні бурі, які мають декілька негативних на...
	Збої в системах навігації та зв'язку Магнітні бурі можуть порушувати роботу навігаційних систем, таких як GPS, які використовуються для визначення місцезнаходження суден. Збої у навігаційних системах під час магнітних бур можуть ускладнити процес судн...
	Проблеми з електронним обладнанням Сонячна активність може викликати перебої в електронному обладнанні суден, зокрема навігаційних, радіолокаційних та комунікаційних системах. Судна, які знаходяться у відкритому морі, можуть зазнати труднощів з викори...
	Адаптація морського судноплавства до природних циклів Землі, Сонця та Місяця
	Морське судноплавство має враховувати цілий ряд природних факторів для забезпечення безпеки та ефективності. Сучасні технології дозволяють суднам отримувати точні прогнози щодо приливів, відливів, течій, погодних умов та магнітних бур.
	Використання навігаційних систем для моніторингу Використання GPS та радіолокаційного обладнання дозволяє екіпажу отримувати актуальні дані про навколишні умови, що важливо для уникнення небезпечних зон. Це забезпечує безпеку під час проходження у при...
	Оптимізація маршрутів з урахуванням погодних умов Інформаційні технології та супутникові знімки допомагають прогнозувати погодні умови на різних етапах маршруту, дозволяючи вибирати оптимальні шляхи та уникати зон з несприятливими умовами.
	Адаптація часу відплиття до приливів і відливів Сучасні порти використовують розклади приливів і відливів для планування прибуття та відправлення суден, що допомагає уникати ризиків сідання на мілину та забезпечує економію часу [6].

	КОМЕРЦІЙНА ЕКСПЛУАТАЦІЯ СУДЕН:
	ПРОБЛЕМИ ТА ПЕРСПЕКТИВИ РОЗВИТКУ
	Врублевський Н. Р. (2)
	ВСП «Морський фаховий коледж ХДМА» (2)
	Науковий керівник – викладач-методист, к.п.н. Дудова Д. О.
	Основна частина. Основні проблеми комерційної експлуатації суден
	1. Екологічні виклики. Сучасні тенденції зосереджені на необхідності зниження викидів шкідливих речовин у довкілля, зокрема вуглекислого газу та оксидів сірки, які спричиняють глобальне потепління та забруднення морських вод. Міжнародна морська органі...
	2. Технічний стан суден та потреба в оновленні флоту. Багато суден у світовому флоті мають великий вік, що призводить до збільшення витрат на технічне обслуговування, а також зниження економічної ефективності. Модернізація та побудова нових суден, осн...
	3. Безпека на морі. Безпека комерційної експлуатації суден є критично важливим аспектом, що охоплює запобігання аваріям, захист від піратства та кібербезпеки. Сучасні загрози кібербезпеці, зокрема, становлять ризик для систем навігації та керування су...
	4. Недостатність інфраструктури в портах. Багато портів не мають достатньо розвиненої інфраструктури для обслуговування сучасних великих контейнеровозів. Це призводить до затримок і підвищення витрат на перевезення. Проблема ускладнюється через неузго...
	5. Нестача кваліфікованого персоналу. Галузь зіткнулася з відчутним дефіцитом кваліфікованого персоналу, особливо серед молодих фахівців, які бажають працювати на суднах. Це загрожує підвищенням витрат на оплату праці та зниженням загального рівня без...
	Перспективи розвитку комерційної експлуатації суден
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