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(haxiBIIiB HAYKOBO-JIOCTITHAX YCTaHOB Ta MiAIPUEMCTB.

[IpoGnemu cranmoro po3BUTKYy Mopchbkoi raiysi (PSDMI — 2023) [36ipuuk marepianis 111 MixunapoaHoi
HAyKOBO-TIPakTUIHOT KoHMepeHiIii (22 nmuctonama 2023 p., m. XepcoH)]. — XepcoH: XepcoHChKa AepKaBHa MOPChKa

akazgemis, 2023. — 182 c.

© XepcoHChKa Jiep)kaBHA
MOpChKa akamaemisi, 2023
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HEPEAMOBA

Lllanoeni xonecu!

Bu Ttpumaere B pykax 30ipHHUK Te3 npomoBimeld Tperboi MixkHaApOJHOI HAYKOBO-
npakTH4dHOi KoHpepeHmii «/Ipobremu cmanoco pozeumky mopcwkoi eanysiy (PSDMI — 2023)»,
METOIO SIKOi € aHalli3 Ta y3arajlbHEHHS HOBHX TEOPETHMYHHMX 1 MPUKIAJHUX PE3yJbTaTiB LI0J0
BUPIIIEHHS MUTaHb CTAJOr0 PO3BUTKY MOPCHKOI ramxysi. KondepeHiis Mana mpoXoauTH y MICTI
XepcoHi, 110 pO3TAlIOBaHE HA MaJbOBHMUYUX Oeperax piuku JlHimpo, Ha 6a31 XepcoHCHKOi
JiepKaBHOT MOPCHKOI akajeMmii, ska Mae JaBHIO icTopito Ta Oyna ctBopena y 1834 poui. Ha xanpb
noBHOMAacmTabHe BTOpPrHeHHS Pocii BHECIO KOPEKTHBH B KHTITA YKpaiHM BHUIOMY i
XepCcoHChKOI JepKaBHOI MOPCHKOI akajeMii TakoK, ajie He CTajo Ha 3aBaji MisUTBHOCTI Ta
PO3BHUTKY HAIIOTO 3aKJIay.

B opranizanii Ta po6oti koH(pepeHLii OepyTh y4acTb MPOBiIHI HAYKOBO-JOCIIIHI Ta
HaBYaJbHI 3akianu Ykpainu, JlutBu, Pymynii, ['py3sii, AszepOaiipkany Ta IHIIMX KpaiH
3apyOixoks. Kondepenist BingOyacss B OHJIAMH-PEXUMI 1 MU JTy’K€ BISYHI yCIM, XTO JTO€HABCS
JI0 HAC Ta MOAUTMBCS CBOIMH HANPAIIOBAHHSIMH.

OCHOBHUM 3aBAaHHSAM KOH(]epeHIii € 00roBOpeHHs MUPOKOro Koja HOBUX HAYKOBHUX i
MPaKTUYHUX PE3yJbTaTIiB 3aCTOCYBaHHS I1HHOBAIlIW; OOMIH JyMKaMH Ta IIONIYK HOBHX
MPIOPUTETHUX HANPSAMiB HAYKOBUX JIOCII/PKEHb; BCTAHOBJICHHS T4 PO3BUTOK HOBHX KOHTAKTIB Y
chepl HaAyKOBOTO CITIBPOOITHUIITBA MiK HAaBUYAIBHUMH 3aKjIaJaMH, HAYKOBUMHU YCTaHOBAMHU,
nianpueMcTBaMu YKpainu Ta 3apyOoiioks. OnmHa 3 ocobmuBocTedl KOH(eEpeHIil — 3alydeHHS
MOJIOJIUX HAYKOBIIB J0 PO3POOKH HAWOLIBIN aKTyalbHUX HAMNPSIMIB HAYKOBUX JOCIIIKECHb Y
MOPCBKiii TPaHCTIOPTHii rarysi.

Mu BrieBHEHI, 110 MPOOJIeMaTHKa HAYKOBUX Tpaib KoH(pepeHIii Oyae CIpUiTH Ui THOMY
aHaJizy Ta OOTOBOPEHHIO BHINE3a3HAYCHHMX NHUTaHb, OOMIHY ileIMH Ta AyMKaMH, MOUIYKY
MPIOPUTETHUX HAMpPSAMIB HAyKOBHX JOCII/KE€Hb, BCTAHOBJCHHIO HOBHUX KOHTAakTiB y cdepi
HAYKOBOTO CIiBpOOITHUIITBA (DaxiBIiB ramy3si, 3aJlydeHHIO MOJIOJMX HAYKOBIIB J0 ydYacTi Y
BUBYCHHI HAWOUIBII aKTyaJdbHUX HAMpPSMIB JOCTIIPKEHb Y MOPCHKIA Tally3l Ta CHPHUATHME
IIBUAKOMY BiTHOBJICHIO €KOHOMIYHOTO MOTEHITiaTy YKpaiau micis nepemoru!!!

OprasnizaTopu IUPO JSIKYIOTh YCIM ydyacHUKaM KoHdepeHIlii Ta BneBHeHi, mo PSDMI —
2023 crana TpaauuiiHO0 MIaTHOPMOIO IS 3yCTpiuel Ta CIIKyBaHHS.

BucnoBiroeMo CBOW IMUPY MONSKY yCiM aBTOpaM JOMOBiJEH 3a IMOpO3yMiHHS Ta
CHIBIpAIIO 3 OPTraHi3aTOPaMH.

baxxaemo BCiM HOBMX HAyKOBHX 1JIed Ta JOCSATHEHb, muIiaHOi podoTu Ta [IEPEMOI'
HAIIOI IEPXKABU!

3 nosaeoro, Opeanizayitinuti ma [Ipoepamuun komimemu.
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FOREWORD
Dear colleagues!

We bring to your attention the proceedings of the 3" International Scientific and Practical
Conference "Problems of Sustainable Development of the Maritime Industry” (PSDMI — 2023),
which aims to analyze and summarize new theoretical and applied results in addressing issues of
sustainable development of the maritime industry. The conference was scheduled to be held in
the city of Kherson, located on the picturesque banks of the Dnieper River, on the basis of
Kherson State Maritime Academy, an institution with a long history established in 1834.
Unfortunately, the full-scale invasion of russia adjusted the life in Ukraine and Kherson State
Maritime Academy as well, but it did not hinder the activity and development of our institution.

Leading research and educational institutions of Ukraine, Lithuania, Romania, Georgia,
Azerbaijan and other countries have taken part in the organization and work of the conference.
The conference was held online and we express our gratitude to everyone who joined us and
shared experience.

The main task of the conference is to discuss a wide range of new scientific and practical
results of applying innovations; exchange ideas and search for new relevant areas of research;
establish and develop new contacts in scientific cooperation among educational institutions,
research institutions, enterprises of Ukraine and abroad. Distinctive features of the conference
include active involving of young scientists in developing the most relevant areas of research in
the maritime transport industry.

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

Organizers are sincerely thankful to all the participants of the conference and hope that
PSDMI — 2023 will become a new platform for meetings and communication.

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

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

Respectfully, Organizing and Programme Committees.
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CEKIIA:
MOPCBKA EKOJIOTIA TA 3AXHCT HABKOJIHMIITHBOT O CEPE/]OBHIIA

SECTION

MARINE ECOLOGY AND ENVIRONMENTAL PROTECTION
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BUKOPUCTAHHS IU®POBUX TEXHOJIOI'IT 1JIsI JEKAPBOHI3AIIII
T'AJY3I CYJHOIIVIABCTBA: CYHACHI IIIAXOAU

Mazunesa 0. C., Aximos O. B., Hocos II. C.
Xepconcoka oeporcasna mopcbka akaoemist
(Vkpaina)

CBiTOBa €KOHOMIKA 3HAYHOIO MIPOIO 3QJICKUTH BIJ CYAHOIUIABCTBA, HA fAKE IMPHUIAIAE
6mu3pko 90 % cBiToBOT TOpriBmi. OnHAK 1Iei CEKTOp TaKOXX POOUTH 3HAUHUI BHECOK Yy BUKHIU
NapHUKOBHX Tra3iB, BOJY Ta IIyMOBe 3a0pyaHeHHs. ToMy eKoJoriuHa CTiHKICTh € MPIOPUTETOM.
Mixnaponna mopckka oprasizamis (IMO) mnocraBuna mepex co0oro aMOITHI UL [IOAO
CKOPOUYEHHSI BHKHJIIB BYTJICIIO Ha OJHY TPAHCHOPTHY pobOoTy moHaiimenmie Ha 40 % mo 2030
poky Ta Ha 70 % mo 2050 poky mopiBusiHO 3 mokasHukamu 2008 poky. Lludposi texHomorii
MalOTh BEIWYE3HHHA TMOTCHINAN JUIS JOCSITHEHHS IMX Miied 1 jJekapOoHizarii ramysi
CYJIHOTIJIaBCTBA.

Byayun ogHuM i3 HaOIIBIINX BUKUAIB MAPHUKOBUX Ta3iB y CBITi, CyJHOIUIABHA Taly3b
Ma€ IMOM’SIKIIMTH CBil BIUIMB Ha HABKOJIMIIHE cepenoBuIle. 3 Orisay Ha ioro macmrad i
OXOIUICHHS, LIe CEKTOp Ma€ BENUYE3HUH MOTEHLIaN JJIs JOCATHEHHS LiJel, BU3HAUCHUX Y
00poThOI 31 3MIHOKO KITIMaTYy, SIK 3a3HadeHo B [Tapusbkiii yroai (Paris Agreement).

KpiMm TOro, BHpOBa/pKEHHS EKOJOTIYHUX MPAKTUK O3HAYa€ HE JIMIIE CKOPOYCHHS
«BYTJICLIEBOTO CIIAY» Taily3l MOPCHKOTO TPAHCIOPTY, ajie i 30epeKeHHs Ha BHUIEPEIKEHHS Ta
NOCTifiHE MiJBUIIEHHS KOHKYPEHTOCIIPOMOXKHOCTI Ha PUHKY, IO MOCTIHHO po3BuBaeThes. Lli
MPAKTUKH JIO3BOJIAIOTH PO3POOJIATH 1HHOBAIIMHI PIICHHS, SKI MPUHOCIATh KOPUCTh K Tally3i,
TaK 1 HABKOJIHMIIHEOMY CEPEIOBUIILY.

3 iHImIoro 60Ky, €KOJIOTi3allisl CIPUSE CKOPOUCHHIO BUTPAT 1 3a0€3MeUEeHHI0 €eKOHOMIYHO1
KHUTTE3AATHOCTI CEKTOPA B JOBIOCTPOKOBIH MEPCIEKTHBI 3aB/ISKH:

— MIJBULICHHIO €Heproe()eKTUBHOCTI;

— 3MEHIIEHHIO BUKH/IIB MIKIJIMBUX PEYOBHH 1 BIJTXO/IIB;

— 3a0e3MeueHHI0 JOTPUMAaHHS «CYBOPHX» IMPaBUII, SIKi BIPOBAKYIOTH YPSIU B YChOMY
CBITI, 1100 YHUKHYTH IOKapaHsb 1 mtpadis;

— 3aJI0BOJIGHOCTI IIOJIO TOCTIHHO 3pOCTAIOYOro IMOMHUTY CIIOKMBAYiB 1 3alliKaBICHHX
CTOpIH Ha NPHUXWIBHICTh JO COIIAIbHOI BIJMOBIJATFHOCTI Ta JO3BOJISIIOYM KOMITAHISIM
MOKPAIIUTH CBOIO pemyTarlliio;

— MiHIMi3aIlii eKOJIOTIYHUX PU3UKIB.

3 MOMEHTY PUHHATTS Mi>xkHapoaHOI KOHBEHIII1 PO 3aro0iraHds 3a0pyTHEHHIO 3 CyIeH
(MAPIIOJI) 2 nucromana 1973 poky Iii MPUYUHU CTAJIH TOJOBHOIO MPOOJIEMOIO ISl MOPCHKOT
ramy3i B miomy. MixHapogHa Mopchka opraxizamis (IMO) crBopuna Kowmiter i3 3axucty
mopcekoro cepenoBuiia (MEPC) y 1973 pomi. s opranizarmis mignopsigkoBaHa oprasizariii
OOH, 1o 6a3yetbes B JIOHAOHI, 1 3aiiMa€ETHCSI BUPIIEHHSM €KOJIOT1YHUX TTUTAHb.

Onmumizauia eKo102iYHUX NOKA3HUKIE Y MOPCHKIU 2a1y3i

udposi TexXHOIOTIT BiIIrparoTh BAKIUBY POJIb y Cpodax aekapOoHizalii CyTHOIIIaBHOT
raiy3b, OCKIJIbKH BOHU MPONOHYIOTh 3HAYHE 3MEHIIEHHS «BYTJIEIIEBOTO CIITY» 1 «IIOM’ SIKIICHHS
3a0pyIHEHHS», OJHOYACHO 3MEHIIYIOUM 3aJIeKHICTh BiJl TPAAMIIIIHOrO BUKOMHOIO TMalliBa.
Jlesiki KOPOTKOCTPOKOBI 3aXOJIM MOXKYTh 3HAYHO TMOKPAIIUTH ICHYIOUI Cy/AHA, aje IS JIEesKUX
«TpHUBAOJIMBUX» 1 MEPCIIEKTUBHUX PIIICHD Y Taly3i MOTPiOeH Yac, Mmoo MOBHICTIO PO3KPUTH CBIH
MOTEHITIa.

HaBenemo kimouoBi cmocoOu, 3aBASKA SKUM 1[I TEXHOJOTii CHPHSIIOTH TOCSITHEHHIO
MOCTABJICHUX aMOITHUX I[IJICH.

CynHorutaBHI KOMITaHIl IIYKalOTh 1 MalTh 3HAWTH MapmIpyTH IS CBOIX CyIEH 3
Halle(pEeKTUBHIIIOI BHUTPATOI0 NaJMBAa Ta 3 HHU3BKUM BMICTOM Byrjieuo. Jlng npuiHATTS
HaWKpaIux pillieHb BOHHU MOKIAAAI0THCS HA MU(PPOBI CUCTEMH yIPaBIiHHSI/KepyBaHHs (DIOTOM,
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SK1 TIPaIIOIOTh 13 JIaHUMH B peaJbHOMY 4Yaci IMI0J0 CTaHy TMOTOAH, CTaHy Mops, Tpadiky,
IIBUJIKOCTI 1 TPOAYKTUBHOCTI CyJlHA, CIIOKMBAHHS MMAJIMBA Ta BUKU/IB TAPHUKOBHX Ta3iB, cepen
1HImUX GakTopiB. Y mMpoMy iM JomoMararTh MUGPOBI TEXHOJIOTIT (Tak 3BaHa JiKATAII3AIIs):

— inrepuer peueir (Internet of Things — 10T) i GopToBi cucTeMH HaBiraiii MOPCHKUX
CyJeH Juis 300py Ta nepejadi JaHuX Ha X0y JI0 IIEHTPali30BaHOl IIIAT(OPMH.

— MOOUIbHUN CYNYTHUKOBUH 3B’530K, gk-OT pimeHHs INMARSAT, mo 3abe3neuye
6e3nepeOiiiHe 3’€JHaHHS 110 BCbOMY CBITY.

— iCHyIOYl Haxkomu4eHi 0a3W JaHUX BEIUKOro 00’€My aHaNli3yIOTh I BETUYe3HUI
obcsar ortpumaHoi iHGopMarii B TOEIHAHHI 3 «ICTOPUYHUMW» JaHUMHU, HaJaHUMHU
CHeIiali30BaHMMH TOCTa4YadbHUKaMU (MIPOBIIHUMHU CyJAHOIUIABHUMH KOMIMaHisiMH). Bonu
BKJIIOYAIOTh, Hampukian, Metocean Data Analysis, sikuii 103BOJIIE CUMYJIFOBATH HEOOMEXKECHY
KUIBKICTh CLIEHApiiB, 1100 3pO3yMITH MOTOJIHI YMOBH Ta MIATOTYBAaTUCS 1O CKIATHUX OMeparii
OKpEMeE CyJIHO Y IEBHOMY MicIi Horo rnepeOyBaHHS.

VY mumpmomy macmrTabi A BCIX IHIIMX 3aI[iKaBICHUX CTOpiH 30ip 1 aHali3 JaHUX
JOTIOMAraloTh BU3HAYWTH cdepu IS BAOCKOHAJIEHHS Ta ONTHMI3alii disUIBHOCTI, IO
MIPU3BOJUTH 70 3MEHILIEHHS BUKH/IIB TAPHUKOBHX T'a3iB 1 MiABUILECHHS €()EeKTUBHOCTI.

Hudposi mnarpopmu nonoMararoTh CyAHOIUIABHMM KOMIIaHIsIM BCTaHOBJIIOBATH 11
II0OZ0 CKOPOYCHHS BHMKHJIIB BYTJELO, BIJCTEKYBATH NPOrpec y JOCATHEHHI LUX LUIeH 1
3BiTyBaTd Tpo Hux. Lli mmarpopmm Takoxk 3a0e3medyrOTh MPO30PICTH ISl KIIEHTIB 1
3alliKaBJICHUX CTOPIH LIOJ0 MOKa3HUKIB CTAJIOTO0 PO3BUTKY CyIHOIUIABHUX KoMmadii. Lle Tum
BaYKJIMBIIIE, 110 3 c1yHA 2023 poKy BCTYNUIIN Y CUIIY CEPHO3HI HOPMATHBHI 3MI1HM 1110/10 BUKU/IIB
Byraemto. Jlng BciX ICHYIOUMX Cy/A€H CTae OO0OB’SI3KOBUM BHUMIPIOBaHHA  1HJEKCY
ereproedexTuBHOCTi HasBHOro cynHa (Energy Efficiency Existing Ship Index — EEXI) sk
YaCTUHM IIOPIYHOI OLIHKK iHAMKaTtopa ByrieueBoi iHTeHcuBHocTi (C II) xoxxHoro cynna. Lli
HOBI MTpaBUJIa CTIPSIMOBAHI Ha 3a0X0YEHHSI BIIPOBAHKEHHS OLIbII CTIMKUX Ta eHeproeeKTUBHUX
MPAaKTHK y BCIH Tay3i CyTHOILIaBCTBA.

Hudposi TtexHosorii, Taki gk gatdyukd [oT 1 anropuTMu MaIIMHHOTO HaBYaHHS,
JI03BOJISIFOTh JTUCTAHIIIIHO KOHTPOJIIOBATH CYJHOBI CUCTEMH, 3MEHIIYIOUH NMOTpedy B (Pi3UUHUX
nepeBipkax 1 oOciayroByBaHHi. ToMy CynHOIUIaBHI KOMMaHii MOXYTh e(eKTHUBHIIIe
o0ciTyroByBaTi O0JIalHaHHS CBOiX cyjAeH. lle chpuse 3MEHIIEHHIO CIIOKMBAaHHS MajuBa Ta
BUKH/IIB TIAPHUKOBHUX Ta3iB BiJ] JOMOMIXHHX JIBUTYHIB CYJIEH, 3alo0iraroud IOJIOMKaM 1
3aTpUMKaM, 3MEHILYIOUN «KOIITOBHUI» Yac MPOCTOIO Ta JOTPUMYIOUUCH PO3KIALY.

[lepexin Ha anbTepHATHBHI BUAW TMAJNMBa, Taki SK BOACHb, CKPAIUICHUN MPHPOTHHUNA ra3
(Liguefied Natural Gas — LNG), awmiak abo ©OiomamuBo, cTaB O0OOB’SI3KOBHM ISt
MPOEKTYBAJbHUKIB 1 BiIacHUKIB cyneH. LludpoBi TexHomorii, BKIOYAaIOYH I1HCTPYMEHTH
MOJICTFOBAHHSI, TEXHOJIOTIIO «ITU(PPOBUX OJM3HIOKIB» 1 aHATNITHKY JaHUX, BUKOPHUCTOBYIOTHCS
JUIL OLIHKM 3IIHCHEHHOCTI Ta MOTEHIIHHOrO MiJBUIICHHS NPOAYKTHBHOCTI, SKOTO MOXHA
JIOCSATTH 32 I0TIOMOT0I0 BUKOPUCTaHHS HU3bKOBYTJIELIEBUX JPKEPETT €HEprii AT pyXy.

Buxopucmanns anemeprHamusHux 6u0ie naiuea Mae UpiuaibHe 3HAYEHHs.

Po3ymHi enmekTpomepeki — I1e TepeaoBl CHEPreTHYHI CUCTEMH, SKi BUKOPHCTOBYIOTh
nUpPOBI TEXHONOTII Al KepyBaHHS BUPOOHUIITBOM, PO3IOALIOM 1 CIOKMBAHHSIM €HEprii.
Mopchbki cyiHa MOXKYTh HIIKJIIOYATUCS 1O MEPEXI Ta MaTH JIOCTYI A0 BIIHOBIJIIOBAHUX JIXKEpe
eneprii. CynHa, OCHaIIeHI HEOOXiJHOK TEXHOJOTi€l0, MOXYTh BHKOPHCTOBYBATH BITpSHI
TypOiHM abo0 coHsuHI Oarapei uIsi BUPOOJICHHS EJIEKTPOEHEpPTii, SKy BOHHM IOTIM MOXYTh
MOJIaBaTH HA3aJl y «PO3YMHY» MEPEKy, Jie il MOKHA pO3MOIUIATH Ha iHIII Kopabii abo HaBiTh
HazaJ Ha Oeper.

Cnpusanns po3eumky agmoHOMHUX MOPCLKUX CYOEH

ABTOHOMHI Ta «EJIEKTPUYHI» MOPCBHKI Cy/IHA, 1110 MIPALIOIOTh BiJ] BIAHOBIIOBAHUX JKEpeE
eHeprii, MOXXyTh 3HAaYHO CKOPOTHUTH BHKHIM BYTJICIIO B CyIHOIUIaBHIM ramy3i. Lludposi
TexHouorii, Taki sk mryunui intenekt (Artificial Intelligence — Al) i mammHHE HaBuYaHHS,
MOXYTbh CIIPHATH PO3pOOI Ta BIPOBAPKEHHIO aBTOHOMHHX CYICH, POOJISTYHM CYIHOILIABCTBO
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O1TbIII eHeproePEKTUBHHUM 1 CTIHKUM.

3menwenns 3a0pyOHeHHs 3 CyOeH

Texnomorii o06poOku OanmacTHUX BoA €QEKTHBHI JUIsl 3aroOiraHHsS MOIIHUPEHHIO
IHBa3UBHHUX HEMICIIEBUX BHIIB, BHACIIIOK CKHOAHHA BOIHM, B34ITOI 3 OJHOIO MICII A
crabimi3amii CyJIeH I yac TpaH3uTy. TaKuil 3axij] 3aXUIa€e MIiCIIeBI €KOCHCTEMH BiJl pyHHIBHUX
€KOJIOT1YHUX HACIIJIKIB.

Pexynepariss BiampambOBaHOTO TEIUIa € 1€ OJHIEID TEXHOJOTi€, sKa pPOOUTH
NO3UTHUBHUI BHECOK Yy 3yCHJUIA CyTHOIUIABHOI raiysi 3 JekapOoHizaiii. Bona npairoe nuisixom
YJIOBJIIOBAHHS BiJINPAllbOBAHOTO TEILIa, 110 BUPOOJIAETHCSA CYyTHOBUMU JABUTYHAMH, 1 Jajii Horo
BUKOPHUCTAHHS JUII BUPOOHUIITBA €IIEKTPOCHEPTii a00 KUBJIEHHS JONMOMIXKHOTO oOnanHaHHs. Le
JOTIOMAra€e 3MEHIIUTH KUTbKICTh NaJIBa, HEOOX1AHOTO AJIs KUBJICHHS CyAHA, 10 IPU3BOIUTH 10
3HIDKEHHS MIKIJIMBUX Ta3iB 1 IMiIBUIEHHS €HEProe(heKTHBHOCTI.

3b6epicanns gyeneyio 0 3MEHUEHHS BUKUOIG 8Y2lleylO

Ha icHyrounx cyqHax BUKOPUCTAHHSI TEXHOJIOTII YJIOBIIOBAaHHs Ta 30epiraHHs BYTJICIIO
(Carbon Capture and Storage — CCS) Moxe CyTTE€BO JOITOMOITH BIIACHHUKAM 1 OIlepaTopam CyaeH
MIHIMI3yBaTH IXHI BIUIMB HAa HABKOJIMIIHE CEPEIOBHUINEC Ta JOMOMOITH 3a0e3MeunuTH
JOTPUMAHHS Je1alli CYBOPIIIMX HOPM BUKHU/IB, 1100 yHUKHYTH mTpadis. [Ipouec CCS Brirovae
BJIOBJIIOBaHHS BUKH/IIB BYTJIEKHCIIOTO T'a3y 3 MOPCHKUX CY/EH Nepe TUM, SIK BOHU BUKUIAIOTHCS
B arMoc(epy pa3om i3 BiAIpalbOBaHUMHU ra3amMu, a MOTIM iX 30epiraHHs B 0€3MeYHOMY MiCIIi,
HaNpUKIAJ i 3eMIIeto abo il JHOM OokeaHy. Lle pimenHs, sike B)Ke BUKOPUCTOBY€ETHCS B IHIITNX
rajy3ax, TaKuxX SK BUPOOHMIITBO €JEKTpOEHeprii, mie He HaOyso IIMPOKOro 3acCTOCYBaHHS B
MOpCBHKii ramy3i. YacTKoBO Ii¢ TOB’S3aHO 3 OOMEXKCHHM MPOCTOPOM, IO YCKIATHIOE
BCTAHOBJICHHs HEOOXigHOro oOJagHaHHA Ha OOpTy MOpChKHMX cyieH. IIpore nmeski excrepTu
HAJIAIITOBaHI ONTUMICTUYHO, IO iHHOBAIiiiHI KOHCTPYKTHBHI PIIICHHS MOXYTh MOJOJATH i
npobsiieMd Ta 3pOOUTH YJIOBIIIOBaHHS Ta 30€piraHHs BYIVICLIO MOXJIMBUM BapiaHTOM ISt
ICHYIOUMX MOPCBKHX CYEH.

BuxopuctoBytoun 11 TEXHOJIOTii, MOPCBKI CyJHa MOXYTb MIJBUIIUTH CBOIO
€HeproePeKTUBHICTh 1 3MEHIITUTH CBOKO 3aJE€KHICTh BiJl TPAAUIIHHOTO BUKOITHOTO MalWBa, IO
3pEIITOI0 IPU3BEIE 10 OUTBII €KOJOTIYHOTO Ta CTAJIOTO MalOYTHHOTO.

OpnHak, He3BaXalOyM Ha Te, IO TEXHOJIOTisA, 0e3CyMHIBHO, MPOIMOHY€E OaraTo mepesar,
BOHA HE MOXE CaMOTY>XKH CTIIPUSTH Cepilo3Hii TpaHcdopmMailii, SKoi moTpedye MOpChKa raay3b.
JlexapOoHizaliisi 11i€i B3a€MOIOB’S3aHOT Ta B3a€MO3AJEKHOI CHUCTEMHU € CKIQJHOIO Ta
0aratorpaHHol TPOOIEMOI0, BPaXOBYIOUM TJ00adbHE OXOIUICHHS CEKTOpY Ta MacliTadu
3apraHHs. JKoJHa 3allikaBlieHa CTOpPOHA HE MO)Ke MaTHU BCiX BIAMOBiZeH abo pecypciB uis
NIepexo/1y 10 HU3bKOBYTIIENEBOI rary3i CyJHOIUIABCTBA.

CKopoueHHS BHMKMJIIB TAapHUKOBUX Ta3iB  BiJl CYyAHOIUIaBCTBA €  CIUIBHOIO
BIJIOBIAANIBHICTIO, 1 yCHIX 3aJ€XKUTh BiJ] aKTMBHOI y4yacTi BCIX 3allIKaBI€HHUX CTOpPIH y Wi
ry100anbHIi Mepexi, BKIIOYA0UH:

—  MDKHapOJIHI Ta HaIllOHAIBHI PETYJISATOpHI opranu Ha 4oii 3 IMO, a TakoX MmoiiTH4YHe
3aIIKaBJICHHS,

—  MicneBi opranu Bnaau (ypsau, MOpTOBI OPraHu, TOIIO);

—  CY/JHOBIJIACHHMKH, MPOEKTYBAJbHUKH Ta OyaiBEJIbHUKH CYyJEH, TIEpeBI3HUKH Ta
€KCIeIMTOPCHKi areHTH, IOPTOBI ONEPATOPH, MOPCHKI MiAPSTHUKH; TPOBANAEPH JOTICTUKH Ta 1X
acoriarii;

— po3poOnuku TexHosorid. Hanpuknan, neski komnanii, po3po6isitots APl Ha ocHOBI
MITYYHOTO 1HTENEKTY, SIKi CHeIialbHO pO3pOOJIeHI, MO0 AOMOMOITH MOPCHKHM HOBAaTOpam y
pO3po01l MOTYKHUX CHEIiali30BaHUX IHCTPYMEHTIB ISl PI3HUX IIiJIel: MOHITOPUHT BUKHUIIB
NApHUKOBHX Ta3iB, BIACTEXKEHHS CyleH i po3paxyHOK ETA, MOHITOPHHT SKOCTI MOBITpPS/BOAH,
OIIIHKA MiABOJHOI aKyCTHKH TOIIO.

—  €HEeprornocTavaibHUKH, K1 PO3pOOIIAIOTH allbTepPHATHBHI BUH MAJINBA;
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—  BaHTaXOBiANpaBHUKM Ta OcHedimiapHi BantaxxosinacHuku (Beneficial Cargo
Owners — BCO);

— eKcmepTiB 1 Kiacu(ikalmiiHUX TOBAapHUCTB, TaKUX fK, HANPUKIAA, HOpPBE3bKa
kommaniss DNV, sika BHCTymae B SIKOCTI HaJIIMHOTO KOHCYJIbTaHTA JJIT MOPCHKOI ramysi. Bona
Hajae UUGPOBI PINICHHS JUIsL YNPaBIiHHSA PU3UKAMHU Ta MiABUILEHHS O€3MEKH, MPOBOAMUTH
cepTu(ikallilo Ta HajJae TEXHIYHI KOHCYJbTAI[IIHI MOCIYTH JIJs PI3HUX aKTHBIB: MOPCHKHX Ta
IHIINX CyJleH, TpyOONpOBO/IB, MEpepoOHUX 3aBOJIIB, MOPCHKHUX CIIOPYJ, €IEKTPUYHUX MEPEX
TOIIO.

OKpiM peryioruuX OpraHiB, iHII Cy0’€KTH OepyTh y4acTh y poO3poOIi TpaHCHOPTHOL
MOJIITMKA I BUPIMIEHHS Mpo0JjeM, TOB’S3aHUX 13 TJIO0AIBHUMHU TpaHCHOPMAIlISIMHU.
Hanpuknan, Mixaapogauii Tpancmoptauii ¢dopym (International Transport Forum — ITF),
MibkypsioBa opranizanis OECD 3 64 kpaiHaMu-4jieHaMH, BUCTYIIA€ «MO3KOBHM LEHTPOM» IS
TPAHCIOPTHOT'O CEKTOPY, BKIKOYAIOUN OKEAHChKI €PEBE3CHHS BAaHTAXKIB.

Kpim Toro, I'moGanenuii mopcekuii dopym (Global Maritime Forum — GMF) 3HoBY
00’eqHy€e iepiB MOPCHKOI CIIJIBHOTH, IOJITHKIB, HEYPSAIOBUX OpraHizalliid, €KCIepTiB Ta
iHImMX oci0, sKi TpuiMaroTh pilleHHs, 3 ycboro cBity. Llg HexomepiiiiHa opraHizaris
CIpPsMOBAaHA Ha IOCWJIEHHS CTajoro JOBIOCTPOKOBOIO EKOHOMIYHOIO PpO3BUTKY ULUIAXOM
(dhopMyBaHHST MallOyTHROTO TJIOOANBHOI TOPTiBII MOpPChKMMHU TepeBe3eHHsMH. LI[o0 mocsrtu
CBOIX IIiIeH, ydacHHMKH DopyMy OOroBOPIOIOTH CHUIBHI MPOOJEMH Ta MPOCYBaIOTh CHIIbHI
MIPOEKTH Ta 1HIIATUBH, AKi MOXKYTh CTUMYJIIOBATH CTIMKi 3MIHH Ta TOBTOCTPOKOBHH BILJIMB.

CkoopanHOBaHI Aii BCIX LUX CTOPIH BUKOPHUCTOBYIOTh KOJEKTHBHI 3HaHHS, JOCBIJ 1
pecypcu aisi po3poOKM iHHOBAIiHHMX pIlIeHb 1 BIPOBAHKEHHS TIJI00ANBHUX CTAHIAPTIB i
IIPaBUJI, YHUKAKOYM IpH LboMYy JyOmroBaHHA abo MapHyBaHHA 3ycuwib. lle Haa3BuuaiiHO
BXJIMBO ISl TOAOJIAHHS TEPELIKO 1 BUKOPUCTAaHHS MaiOyTHIX MOJIMBOCTEW,IIOB’3aHUX 13
JeKapOOHI3aIli€r0 CYTHOTUTABHOT ray3i.

BucHoBok. BrpoBajpkeHHS IMPPOBUX TEXHOJOTIH y CYIHOIUIABHY Tally3b Mae
MOTEHITIa JJI 3MEHIIIEHHS BHKHUIB IMAPHUKOBUX Ta3iB 1 MiJBHUINCHHS ¢(EKTHBHOCTI POOOTH.
Tum He MeHII, yci 3aIiKaBJIeHI CTOPOHH B Pi3HMX KpaiHaX 1 perioHax MOBWHHI CITiBIPAIOBATH
JUTSL IOCATHEHHS CIIUJTBHOT METH Ta OyTH Ha OJTHOMY PiBHI.
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DESIGN OF AN OIL SPILL RECOVERY UNIT AT SEA

Zhumadilov K., Mankesheva O.
Senior lecturer, Maritime Academy, Yessenov University
(Aktau)

Analysis of oil spill recovery methods

Ports carry out its water cleaning if oil spills occur. In case of tanker accidents, oil is
gathered by different methods. Cleaning of the port open water must be performed by
consecutive treatment of the polluted water area by an oil and garbage collection vessel.

Cleaning of the port open water from spilled oil may be conducted by marking the
polluted area with containment booms in the following order:

1) a point of the side barrier (the length shall be chosen depending on the polluted water
area) shall be fastened to the bow of two oil and garbage collection vessels, or an oil/garbage
collection vessel and a boat/tugboat;

2) cleaning of the open water starts from the most polluted area;

3) the oil and garbage collection vessels, or an oil/garbage collection vessel and a tugboat
shall sail parallel and slow forward (Figure 1);
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Figure 1 — An oil and garbage collection vessel sailing to clean open water:
1 — pollutants; 2 — containment booms;
3 — oil and garbage collection vessel,
4 — auxiliary oil and garbage collection vessel

4) the distance between the oil and garbage collection vessels, or between an oil/garbage
collection vessel and a boat/tugboat shall be selected based on the maximum polluted area;

5) after the oil and garbage collection vessels reach the pollutants boundary, an
oil/garbage collection vessel or a boat/tugboat stops. The other one, by circling round,
approaches the first oil/garbage collection vessel and moors bow to stern (Figure 2);
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Figure 2 — Marking the polluted open water with containment booms
1 — auxiliary oil and garbage collection vessel or a boat;
2 — operating oil and garbage collection vessel; 3 — containment booms; 4 — pollutants

6) an oil and garbage collection vessel starts to suck up pollutants from the surface of the
marked water area, while gradually reducing the marked area by pulling the point of the side
barrier along the oil collection vessel’s side astern (Figure 3);
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Figure 3 — Pollutants collection from the marked open water area
1 — pollutants; 2 — auxiliary oil and garbage collection vessel or a boat;
3 — operating oil and garbage collection vessel; 4 — containment booms

7) cleaning of the marked area shall be stopped after removal of all pollutants, then the
procedure shall be repeated for the next section of the water area.

Development of an oil spill recovery unit at sea

A lot of methods for oil spill recovery at sea exist. All these methods have certain
advantages and disadvantages, so the authors developed a fundamentally new and more skilled
method for oil spill recovery based on the analysis of actual installations.
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Figure 4 — Oil spill recovery scheme
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Figure 5 — Liquid nitrogen supply scheme

Oil contained in the emergency tanker (Figure 4) spreads out in a plume, and an oil and
garbage collection vessel moves in the direction of the oil plume and disperses liquid nitrogen
over the spill.

Liquid nitrogen (temperature is 197°C) from the Dewar container through perforated
pipes is dispersed over the spilled oil plume (Figure 5). Afterwards, the oil freezes and forms
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solid substance with sea water, which is collected by trawling and transferred to tankers where
after defrosting it is divided into oil and water.
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IJISIXY BUPILIIEHHSA ITPOBJIEMU JEKAPBOHI3AILIIL Y
CYUYACHOMY MOPEILIABCTBI: YUCTHUH HY.JIb 10 2050 POKY

Yepnenko B. B., Aximos O. B.
Xepconcvka depicagna MopcvKa akademis
(Ykpaina)

I'moGanpHa TOPriBis B OCHOBHOMY 0a3y€ThCsl HA MOPCHKUX NepeBe3eHHsAX: 0au3bko 80 %
TOBapiB Yy CBITI MEPEBO3ATHCSA MOPCHKUMHU MUIAXaMH. SIKI0O MOPCHKUH TPaHCIOPT Biairpae
KHUTTEBO BAXJIMBY POJb y MDKHApOAHIA €KOHOMIlll, TO BiH BCE OJHO 3aJMIIAETHCS HKEPETIOM
3a0pyaHeHHS. MOPCBKI Cy/lHa BUKHJIAIOTh y TOBITPS PI3HOMaHITHI PEYOBHMHHU, BKIIOUYAIOYH
BYTJICKUCIUH ra3, aKi CIPUAIOTH TTI00AIbHOMY MOTETITIHHIO.

[Ilo6 3MeHmHTH BUKHAM 3a0pYIHIOIOYMX pPEYOBHH, OyJIM BCTAaHOBJICHI MIKHAPOJHI
CTaHJAapTH JeKapOoHi3amii Ta CTajgoro po3BUTKY cBiToBoro ¢uioty. Kommanii mpamoroTs Haj
alTbTEPHATHBAMHU T4 HOBUMH TEXHOJIOTISIMU JUIsI PO3POOKHU MPOEKTIB Ta OYMIBHUIITBA €KOJIOTTYHO
YHCTUX Cy/eH. AJle Yyepe3 3pOCTaHHs MOMUTY HA BaHTAXKHI MEPEBE3CHHS MEepexiJl O eKOJIOTIYHO
YUCTOI MPOMHUCIIOBOCTI Ma€ BiAOYTHUCS IIBU/IIIIE, HIXK TIJIaHYBAJIOCS paHIiIIe.

BpaxoBytoun 1e € psa npoOieM Juis BUPINICHHS, a caMe: 1) po3yMiHHS HEOOXiTHOCTI
MOPCBKOi JekapOoHizarii; 2) crpaTerii cTiiikoi aekapOoHizalii; 3) mpobiiemu aexapOOHi3allii
CYTHOTIIIaBCTBA; 4) MOPCHKI 1HHOBAIIIT /IS TOCSITHEHHS HYJTbOBHX BUKH/IIB

Po3yminns HeoOXiTHOCTI MOpPCHKOI AekapOoHi3amil

3011bIIeHHS T100aTbHUX BUKUIB MapHUKOBUX ra3iB (I1I°) € 0CHOBHOIO MPUYMHOIO 3MiHU
kirimaty. Cepen pi3HUX THUIIB 3a0pyJHIOIOYUX PEYOBHH, IO YTBOPIOIOTHCS BHACIIIOK
TiSUTPHOCTI JIFOJIMHU, HaOinmbIne BHKUAAeThes Byraekuciwii raz (CO2). BiH yTBoproeTbes B
aTMocdepi I CHaTIOBaHHS BUKOITHOTO MaJIMBa, TAKOTO K HadTa Ta BYyTULIS.

OCHOBHMM BHHYBATILIEM ILbOTO BUKHIY € TPAHCHOPT, SIKUH BKIIOYa€ BaHTaXIBKH,
aBTOMOO1JTI, JIITaKH, a TaKoX MoOpchki cyaHa. Y 2020 pomi MikHapo/Ha MOpChKa OpraHizallis
(IMO) omy0GmikyBana cBoe UerBepTe MOCTIKEHHS 100 MAPHUKOBUX Tra3iB, 3TITHO 3 SKUM Y
2018 pomi Mopchkuii TpaHcrmopT BHKMHYB 1056 wminbitoniB ToHH CO2. Ile cranoButs 2,9 %
CBITOBUX TAapHUKOBUX Ta3iB. Y 3BiTI MPOTHO3YETHCS 3POCTaHHS B HACTYIHI JECATHIITTS 31
36imbmeHHsM 110 50 % 10 2050 poky. 1106 mTPOTUCTOATH MIKIUTMBAM HACTIAKaM HAKOITHYEHHS
COg2, pimennsm € aexapOoHizamis. OOMexeHHS BUPOOICHUX KITBKOCTEH CHpaBii 3MEHIINUTh
Bukuau [1I" B atmocdepi. IMO BHU3HaUMIIa KOPOTKO-, CEPEIHBO- Ta JTOBIOCTPOKOBI ITiJIi Y CBOIH
MOYATKOBIM cTparerii 3 aexapOOHi3alii CEeKTOpy CyAHOIUIAaBCTBA. METOI € JIOCSTHEHHS
HACTYTHHUX II1JICH:

—  3MEHIICHHs IHTEHCUBHOCTI BUKUAIB Byriemto moHaimenme Ha 40 % mo 2030 poky
nopiBHSHO 3 piBHEM 2008 poKy.

—  MiJABHIIEHHS 11hOoro BifcoTka 10 70 % mo 2050 poky.

—  CKOpOYEHHS 3arajbHUX PIYHMX BUKHU/IIB TMAPHUKOBUX Ta3iB mpuHaiiMHI Ha 50 % mo
2050 poky.

[Tapuspka yroga (Paris Agreement), mpuiinara mHa COP21, Ttakox Bu3Hauae mii, sKi
MarTh BXKUTH Kpainu-mignucantu. [1[o60 oOmexutu migBumieHHs Ttemneparypu go 1,5 °C,
MOTPIOHO JOCATTH HyJIbOBUX BUKHIAIB 10 2050 poky. Ilo6 nocummtu cBoi wim, IMO
3allaHyBasia Tneperyiay cBoei crparerii Ha KowmiTeTi 3 OXOpOHHM MOPCBKOTO CEpeOBHUINA
(MEPC) 80 y numai 2023 poky.

Crparerii criiikoi nexap0oHizanii

[HayCcTpisi CyIHOIUTABCTBA BXKE ToOYaia IIyKaTH PIllICHHs, MO0 BIAMOBIJATH BUMOTaM
MaiOyTHIX MpaBuUiia, a came:

Anvmeprhamugni 6udu nanuga sk cmpamezis cmilikoi oexapoouizayii

Jlo wi€i rpynu BXOZATh 3pimkxenuit npuponnuit ra3 (31, ckpamenuit HagToBUil ra3
(CIII), meTaHom, €TaHOJI, amiak, BOJACHb a00 HaBITh 0i0MaIMBO. Y Cl BOHU MAlOTh OJIHY CITUIbHY
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pUCY: BOHM MOXYTh 3HAQYHO OOMEKUTH BHKHUAM MAapHUKOBUX Ta3iB IMOPIBHAHO 3 Ma3zyTOM.
3III" — ue pimeHHs, sKe 3’ ABUIIOCS OCTAaHHIMH poKaMH, Oyb TO JJIs1 KOHTEHHEpOBO3iB, KPYyI3HUX
cyaeH abo OankepiB. Bin Takoxx maiixke He yTBOprO€ OKCHIIB Cipku (SOx) 1 3MEHIye OKCHUIU
a30Ty (NOx). Ane OCKiTbKM BiH BUTOTOBIJISIETHCS 3 MPHUPOJHOTO Ta3y, BUAOOYTOTO 3 3€MHOTO
A1pa, BIH TAKOXX € YACTHUHOIO BUKOITHOT'O TTaJINBa.

[HmuM HenomikoM € Te, mo npu HemoBHoMYy 3ropsiHHI 31T B atmocdepy moxke
BUKHIATHCSI MeETaH, SAKWM Mae OiIpIIMi moTeHmian IodanpHOoro mnorermainasg, HiK CO2.
BesByrueneBi BapianTH, SIKi MOTJI O BUKOPUCTOBYBATHCS HA MOPCHKUX CyJTHaX y MaOyTHbOMY,
11e BoJIeHb 1 aMmiak. OJJHaK BIIPOBAPKEHHsI IIMX HOBUX «3€JEHUX» MOPCHKUX MPOIYKTIB BUMArae
PO3BUTKY 1HGPACTPYKTYpH OyHKEPYBaHHS Ta JIAHIIOKKIB CTBOPEHHS BapTOCTI.

Baoicnusicmv xopowoi ingppacmpykmypu ma nanyroeie nocmadanHsi

Jlesiki cynHa CBITOBOTO (JIOTY BXK€ BHKOPHCTOBYIOTH CHUCTEMY €JIEKTPOIIOCTAYaHHS.
Jlu3enp-reHepaTopy MOCTAa4yaloTh €JIEKTPUKY TI'peOHUM JBUTYHAM, SIKI IOTIM pyXarOTb I'BUHT
cynHa. Bukuam 3MeHIIeHI TOPIBHSHO 31 3BUYAHOI0 CHCTEMOIO, IO CKJIAJIA€ThCS 3 TOJOBHOTO
JIBUTYHA, 110 MpaIoe Ha Ma3yTi, aje BOHM BCE IlI€ NPUCYTHI. PillIEHHSAM € BCTaHOBJIEHHS
aKyMyJaTopiB ais 30epiraHHs eHeprii. ['iOpuaHi cyIHa BHKOPHUCTOBYIOTH iX 1 HpPAaLIOOTH 3
JIBUTYHAMHU BHYTPIIIHBOTO 3rOpsAHHA. AKyMyJIATOpHI 6arapei Mo)kHa JOAATKOBO BMHUKATH B pasi
MiKOBOT'O CIOXHBAaHHS eleKTpoeHeprii. Lle mpu3BoaAnTh 10 CKOPOYEHHS CIIOKMBAaHHS MajuBa i,
orxe, 10 3MeHueHHsa BukuAiB I1I'. OpHak 1 KoH]irypaiiss BUMarae BUKOPUCTaHHs JABUTYHA
BHYTPIIIHBOTO 3TOPSIHHA.

[ToBHicTIO enekTpu(diKOBaHI CyqHA OCHAIIAIOTHCS JIMIIE AaKyMyJATOpamH, sKi
3apsypKaloThest B MOpTy. Ll TexHojoriss Ha JaHU MOMEHT BCTAQHOBJICHA HAa CyAHAX, SKi
IUIaBalOTh HAa KOPOTKI BiACTaHi, HAIIPUKJIAA Ha nmopomax. s mpairorouux y BIIKPUTOMY MOpi
cynmeH, Oarapei, ski 3apa3 BUPOOJSIFOTHCS, OyayTh 3aHAATO BaXKUMU Ta HEIOCTATHHO
epekTUBHUMHU. [IOBHICTIO €IEKTPUYHMI BUTYH JI03BOJISIE CTBOPIOBATH TEXHOJIOTTYHI 1HHOBAIT
B MOPCBKIil rayry3i, HalpuKJaa, aBTOHOMHI KOpaoJIi.

Enepeoegpexmusni 3axoou

[MepmuMm 3axomom, BxkutuM IMO ans mocsrHeHHs 1itei [lowatkoBoi cTparterii Mmoo
BUKH/IIB NTapHUKOBUX ra3iB, € BIPOBAPKEHHS 1HIEKCY eHeproedekTuBHOCTI AuszaiiHy (Energy
Efficiency Design Index — EEDI) i mnany ynpasninas eHeproedextuBHicTio cyneH (Ship Energy
Efficiency Management Plan — SEEMP).

i 3axomu Oynu BmpoBamkeHi B 2013 pormi micns BHeceHHs 3MiH 10 [lomatky VI
MAPIIOJI mono 3amobirands 3a0pyaHeHHIO TOBITPs 3 cyneH. Pospaxoanuit EEDI cynna
OLIIHIOE KiNbKICTh rpaMiB CO2, 110 BHKHJIAIOTHCS 3a TpaHCHOpPTHY poboTry. HoBo3OynoBaHi
MOpPCBKI Cy/JHa OBHHHI BiJIMOBIAATH MIHIMaJbHOMY PIBHIO BIAMOBITHO A0 IX PO3MIpy Ta THILY.
Le#t piBeHb meperiasaaeTbCcsi KOXKHI M'SATh pokiB, mo0 gocsartu 30-BiACOTKOBOro koedilieHTa
3HMKEHHS 10 2025 poky.

[Ilo6 migBumutu eneproedekruBHictb, SEEMP  nomomarae cyaHOBIacHUKaM
KOHTPOJIIOBAaTH BHUKUAM TMAPHUKOBUX rasiB cBoro ¢ioty. Llel miaH € 1HAUBIAYadIbHUM IS
KOXKHOTO CYJIHA, OCKUIbKM BpaxoBy€ HOro OCOOJMBOCTI, MapIIpyTH Ta iHIII [apaMeTpH.
[IpoTtsirom Garatbox pokiB OyJI0 T0AAHO KUTbKA 3aXO/IB:

— cucrema 30opy manmx (Data collection system — DCS): Ttemep Bim cyaeH
BUMAara€eThbcs 3aluCyBaTH Ta HAJICWIATU CMOXMBaHHA naneHoro. Ilicns 36opy Beix manux IMO
BUITYCKa€ IIOPIYHUH 3BIT.

— Inpexc eneproedextuBHocTi icHyrouoro cynHa (Energy Efficiency Existing Ship
Index — EEXI): six i EEDI, Bin Bumiproe CO2, ajie po3paxyHOK 0a3yeThCs JHUIIEC HA TEXHIYHOMY
IPOEKTI Cy/iHa Ta 3aCTOCOBHUH 10 ICHYIOUHX CY/IEH.

—  Peiitunr ingukaropa inrencuBHOCTI Byrieno (Carbon Intensity Indicator — CII): Bin
PO3paxoBy€eThCs MOPIYHO HA OCHOBI iH(opMarii, 3i6panoi 3 DCS, 1 Bupaxaerscs B rpamax CO2
Ha MOPCBKY MUJIIO JI€JIBEUTY.

—  SEEMP Part III: e nokymeHT, sikuii JormoMarae KoMnasisiM gocarta Heooxigaoro CII.
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Vnoenosanus, eukopucmanms ma 30epicanus gyaneyio

VioBmoBaHHs, yTwimizanis Ta 30epiranns Byriemio (Carbon capture, utilization, and
storage — CCUS), € nocmigoBHicTIO eTamiB, mig 4dac skux CO2 BIOBIIOETHCA, 3PITKYETHCS,
TPAHCIOPTYETHCS, a MOTIM MMOBTOPHO BUKOPUCTOBYEThCS a00 30epiraerbes. J{ist MOpChKOT ramysi
BioBoBaHHS CO2 Moxe OyTH JIOCSITHYTO 3a JOTIOMOTOK0 ICHYIOUHX CKPyOepiB, BCTAHOBJICHUX
Ha OOPTY MOPCBKUX CYJEH.

i ckpyOepu npuszHaueHi ans BugaineHHS SOx 1 NOx 3 BUXJIONHHUX Tra3iB, ajie MOXKYTb
Oyt moaudikoBani ans nornuHanHa CO2. Bukuaum 30epiraioThCcsi Ha OOpPTY CyJHA, a HOTIM
BUBaHTaxyeTbcsi B moprtax. Jns tpancmopryBanHs CO2 3 ofHi€l TOYKM B I1HOIY TaKOX
OynyroThes Tpancnoprepu pigkoro CO2 (LCO2).

BanTaxkni Tanku Oyiu po3poOJieHI Ta BHUTOTOBJICHI 3 HOBHUX MarepiajiiB, 1mo0 MaTh
MOXJIUBICT,  TpaHcmopryBatu 3pipkermii CO2 T BHUCOKMM THUCKOM 1 HH3BKUMHU
temriepatypamu. OUIKyeThCS, IO HAHOMMKYUMH POKAMHM CYJIHOIUIABHI KoMMaHii OyayTh
3aMOBJIAATH Bce OiIbIIe CyJeH Takoro Tuimy. Lle cipaBai onHe 3 HalleeKTUBHIMIUX PIlLICHb IS
CTifiKOI nekapOoHi3aii.

IIpo0dJsiemn gexkapOoHi3anii CyIHOIIABCTBA

[TouatkoBa ctpareris IMO Bumarana 3MeHIIEHHS 1HTEHCUBHOCTI BUKH[IB BYIJICIIO
npunHaiiMui Ha 70 % 10 2050 poky. Ii mepernsz, 3amnanosanuii y 2023 polii, HATOMICTb MOXe
BHUMAaraTu JOCATHEHHS HyJIbOBHX YMCTUX BUKUAIB BiAMOB1IHO 110 [Tapu3bkoi yroau.

Jlnsi CyqHOIUTaBHOI CHIIBHOTH 1€ O3HA4Ya€, M0 AJIbTEPHATHUBH JIOBENETHCS IIyKAaTH
MIBUJIIE, HDK OviKyBasiocs. lle MOXIHMBO, SIKITO BCl 3aIliKaBJICHI CTOPOHHM MPAIFOBATUMYTh
pa3oM it OOMiHY 3HAHHSAMHU Ta PO3POOKU 1HHOBAITIH.

The Getting to Zero Coalition, anbsHC, 1O CKIagaeTbcss 3 160 MOPCHKUX KOMIIaHiM,
NpaIfoe HaJl KOMEepLiali3ali€lo CyACeH 3 HyJIbOBHM piBHEM BHKHIIB (zero-emissions vessels —
ZEV) no 2030 poky Ta BiAnoBigHux OeperoBux cnopyn. JiicHo, A CyAHOBJIACHUKIB OJHIEIO 3
NEepenKoy s 3IIHCHEHHS Tepexoqy € BIJICYTHICTh TEepMiHaJIIB 13  BiJIOBITHOIO
1H(}pacTpyKTypoIo po3noauTy, OyHKepyBaHHS 4u 30epiraHHs.

lNanmy3p Mae mBHAKO ananTyBaTHcs Oe3 mkoau ais Oe3meku. lle Bumarae cTBOpeHHS
HOBUX MPOIIECIB 1 00JIaHAHHS, a OT)KE, 1 OHOBJIEHHS HOPMATHUBHUX JOKYMEHTIB. AMiHICTparrii
MAalOTh 3MIHUTH CBOi BUMOTH, II00 MiATPUMYBATH CTIHKY JeKapOOHi3allil0 HE JUIIEe IS HOBUX
CyJeH, ajle ¥ JUIsi TUX, IO BXXE 3HAXOAAThCA B eKcruryatarii. OcTaHHI TMOBHHEHI 3a3HATH
Mo udiKallii, TAKUX K 0OMEXEHHs MOTYKHOCTI IBUTYHa ab0 MoJepHizanis. Jleski HaaTo cTapi
Cy/JIHa MOXKYTh HE€ BIAMOBIAATH BUMOTaM JUIsl ITUX TepeoOIaHalb 1 iX JOBEACTHCS 3/1aBaTH Ha
MeTanoOpyXT paHilIe.

Mopudikaris cyaeH mepemdavae, Mo €Kimaki MOBUHHI OyTH HaBUY€HI JJIT OTPUMAHHS
HeOOX1AHUX 3HAHB JJIs1 O€3MEeYHOT eKCIUTyaTaIlii.

VYei mi 3axogM Al €KOJIOTIYHOTO CYJ/IHOIUTABCTBA CTAHOBJSATH 3HAYHI BUTPATH IS
MopcbKoro cektopy. LIo0 momomortu eBpomneiicbkuM CyJHOBIacHUKaM, €Bponeiicbkuii Coro3
TOTOJIMBCSI BKJIFOYUTH CYJHOIUIAaBCTBO B cBO0 Cuctemy Toprieii Bukuaamu (European Union
Emission Trading System — EU ETS) 3 2024 poky. [Ipunaiimui 20 minbitoniB kpeautis EU ETS
(6mm3pko 1,5 Mimbsipaa eBpo) Oyze BUAUICHO Ha JeKapOOHi3allil0 MOPCHKOTO TPAHCIIOPTY.

Mopcbki iHHOBaWii 1J11 1O0CATHEHHS HYJILOBUX BUKH/IIB

Y mii roumi 3a gocsrHeHHs 1ied IMO kommanii po3poOWIM HOBI CUCTEMHU IS
3MCHILIEHHS CHOXKMBaHHsA manuBa. Jlesdki 3 HHUX TMOKJIAaNaloThCcd HA EINEMEHT, SIKUH yke
BHKOPHUCTOBYBABCS SIK 3aCi0 pyXy — BITEp.

Bynu cTBOpeHi HOBI THUIU BITPWJI Il BCTAHOBJICGHHS HAa BAHTA)KHUX CyJIHAX y SKOCTI
rojioBHUX pymriB. OIiHKa eKOHOMIT TanuBa Il OyKCUPYBaHHS TOBITPSIHUX 3MiiB CTAHOBHUTH BiJl
10 o 40 %. Kpim TOro, 1110 BOHH JIONOMAaraioTh 3MEHIIUTH BUKUIM MapHUKOBHX Ta3iB, KaWT-
CUCTEMH MaloTh KUJIbKa MepeBar: BOHM BUKOPHCTOBYIOTh BiTHOBIIIOBaHY €HEPIii0, HUMH JIETKO
KepyBaTH 3 MICTKa Ta BOHU 3MEHIIYIOTh HABAaHTAXKCHHS HA JIBUTYH.

[Ile omna iHHOBAIS, sKa BHUKOPUCTOBYE TIPUPOIHE [IKEPEIO EHEeprii, — COHSIYHI
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dboToenekTpuyHi rmanesni. BoHn BUpoOIISIIOTE €HEprito, HeOOXIIHY I pOOOTH MOPCHKOTO CY/IHA,
a HaAIMIoOK 30epiraeTbcsi B Oatapesx. Lli cucremMn MoOKHAa TO€AHYBAaTH 3 MOKPAIICHUM
dbapOyBaHHSIM KOPITYCY JUIsl 3MEHIICHHS TEPTS, HOBOIO KOHCTPYKIIEI0 KepMa Ta T'BHHTa abo
MIBUIKICHUM COILIOM IS 3HUKEHHS BUKUIIB.

[I{06 mokpauuTH BIUIMB TPAHCIOPTY, 3MIHM MalOTh OyTH HE JIMIIE y KOHCTPYKILIi Cy/1Ha
Ta MOro €HepreTHYHOI YCTAHOBKH, @ i yChOMY JIOTICTUYHOMY JIaHI031. [[hOro MoKHA JOCATTH,
30KpeMa, MUIIXOM BIPOBADKCHHS ITMPPOBUX TEXHOJOTIA Ui JAeKapOoHi3amii ramysi
cyaHoIUTaBcTBa. Jleski koMmaHii po3poOuin iHTepdeiic nporpaMyBaHHs MPUKIAJIHAX POTpaM
(API) Ha OCHOBI IHTENIEKTY AJII MOHITOPHHTY BYTJICIIEBOTO CIIIITY.

Cucremu CO2APIl nmae OIIHKY BHUKHUIIB, BHUPOOJCHHX CYOHOM IIiJI Yac HWOTrO peicy.
BgiBmu ii im’st a6o Homep IMO, miardopma Hagae BiAMOBIAL, BUpaXeHy B ToHHaX BUKUIIB CO2
Ha TEU.

[leit iHCTPYMEHT € MJOMOMDKHHUM 3acO0OM JJIsi YMPaBIiHHS TEXHOMApPKOM 1 JUIst
OPUAHATTA pillIeHb, ONTUMI3AI] MapLIPyTy Ta NepeadadeHHs TEXHIYHUX Mpo0IeM IBUTYHA, SIKi
MO’KYTh MPU3BECTH 10 HAAMIPHOTO CIIOKUBAHHS.

BaxxkauBicTh ynpaBJ/iiHHS TEXHONIAPKOM

MaiiGyTHe CTaloro PO3BUTKY JeKapOOHi3alii Mae BEIMYE3HI MEPCIEKTUBU, OCKUIBKH
CYCIIUTLCTBO TMPOJOBKYE BiITaBATH MPIOPUTET €KOJOTIYHOMY 3aXUCTYy Ta OOpPOTHOI 31 3MIHOIO
KJIiMary. Y Mipy TOTO, SIK He PO3BUTOK CyCHiJIbCTBA, KiJTbKa HOBHUX TEHJICHIIIM Ta iHHOBAIlIA
TOTOBI MIPUCKOPUTH MEPEXif] 10 HU3bKOBYTJICLIEBOTO MAaiiOyTHHOTO.

BigHoBiroBaHi Kepesia eHeprii, Taki sSK COHsSYHA Ta BITpOBa €HEpris, HAOMPAIOTh
00epTiB SK KUTTE3AATHA ATbTEPHATHBA BUKOMHOMY HanuBy. Lli eKoJOriuHO YMCTI €HepreTuyHi
pillIeHHAd HE TUIBKM 3MEHIIYIOTh BHUKHIM BYIJIGKHCIOTO Tra3y, ajie ¢ 3a0e3nedyroTh
JIOBFOCTPOKOBY €KOHOMIIO BUTpAT 1 €HEProHe3aeKHICTh. [HTerpalis BiAHOBIIOBAHOI eHEprii B
pI3HI CEKTOpH, BKIIOYAIOYM TPAHCIOPT 1 BHUPOOHHUIITBO €IEKTpOeHeprii, TpaHchopmye
€HepreTUYHui JaHamadr.

[Ile oaHMM KJIIOYOBUM acCMEKTOM CTalocTi JekapOoHi3auii B MaHOyTHROMY €
BIIPOBA/KCHHS IUKIIYHOI eKoHOMiku. Llei miaxin crmpsiMoBaHMiA Ha MIHIMI3AIliI0 BiAXOMIB 1
MaKCHUMI3alilo e(QEeKTUBHOCTI BUKOPHUCTAHHS pECypCiB IUIAXOM 3a0XOUEHHS MepepoOKH,
MOBTOPHOTO BUKOPHUCTAaHHS Ta TMOBTOPHOTO BUPOOHHITBA. Bimxonsuum Bing miHiAHOT Momeni
«Oepu-3poOH-BUKHIAI», MIANMPHEMCTBA MOXXYTh 3MEHIIUTH CBili BIUIMB Ha HABKOJIUIIHE
cepeIoBUIIIE Ta 3pOOUTH BHECOK y OUIBII CTiiiKe MaiilOyTHE.

TexHOMOTIYHUN TIPOTPEC TAKOXK BIIIrpae KIOUOBY POJIb y 3YCHIIAX 3 JAeKapOoHi3allii.
Bin po3ymMHHX Mepex 1 pillieHb JUTst 30epiraHHs eHeprii 10 eJIeKTpOoMOoOLTIB 1 eHeproeeKTHBHUX
OyniBesb, IHHOBaLIMHI TEXHOJOTIT COPUSIOTh 3HAYHOMY IPOrpecy B JAeKapOOHi3allil KIOYOBHX
cektopiB. KpiM Toro, IyIKUTHUII3AISA Ta pIMIEHHS, IO KEPyHTbCS NaHUMH, JO03BOJIAIOTH
MOKPALUTH MOHITOPHMHI, ONTHUMI3ALll0 Ta MPUUHATTA pIlIeHb, PO3UIMPIOIOYA MOMJIUBOCTI
opraHizauii 1yt TOCATHEHHs OUIbIIO] eHeproe()eKTUBHOCTI Ta 3MEHIIIEHHS BUKHIIB.

OcCKiJIbKM  CBITOBE CIIBTOBApHCTBO BCE€ OUIbIlIe BU3HAE HAralbHICTh BUPIIICHHA
npoOaeMu 3MiHM KITIMaTy, /Ul MiJIPUEMCTB 1 Tamy3el MPOMHCIOBOCTI, SKi CIPUSIOTh CTIMKOCTI
nekapOoHizalii, 3’aBiseTbcsl 6arato MoxiuBocTed. Ilepexia 10 MpakTUKU 3 HU3BKUM BMICTOM
BYIJICLIO HE TIJIbKU JI0NIOMAarae 3MEHIIUTH PU3UKHU Ul HAaBKOJIMIITHBOTO CEPEIOBHUIIIA, aje i Jae
€KOHOMIYHI TepeBaru, Taki SK €KOHOMis KOIITIB, MiJABUIICHHS KOHKYPEHTOCITPOMOXHOCTI Ta
JIOCTYIl JI0 HOBHUX PHUHKIB. AKTHBHO BIIPOB/KYIOUM IIi TEHJICHLIi Ta iHHOBAIil, MU MOXEMO
noOyayBaTu craje Mail0yTHE Ta 3aXUCTUTHU HAllly IUIAHETY Ui MaHOYTHIX MOKOJiHb.

BucHoBoKk. SIKIo icHye Kilbka BapiaHTIB €KOJIOTIYHOI AekapOoHi3allii CyIHOIIaBCTBA,
ix moTpiOHO OyJe MIBUIKO HAJAIITYBaTH, II00 BYACHO JOCATTH HOPMATHUBHUX BHMOT. 3 yciMa
MMM IHHOBALlIIMH MOpPCbKa Tally3b IIEPEKUBE CBOIO YETBEPTY PEBOJIOLII0 Yy 3MiHi
€HEPreTUYHUX YCTaHOBOK.
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STUDY OF THE CHARACTERISTICS OF RADIATION
PROTECTIVE MATERIALS

Prokhorenko E. M., Lytvynenko V. V., 2Zakharchenko A. A.,
2Khazhmuradov M. A., *Prokhorenko T. G.
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P.O. 8812, Chernyshevsky Str., 28, Kharkiv, 61002, Ukraine;
2NSC “Kharkov Institute of Physics and Technology”, Kharkiv, Ukraine;
3Kharkiv National Automobile and Highway University, Kharkiv, Ukraine

Were made polystyrene-metal composite materials with different component composition
(C12YYZZ, C10YYZZ). The materials are intended for radiation protection of marine cargoes
and for the creation of individual radiation-protective equipment. The Geant4 code was used to
calculate the relative attenuation of the absorbed dose of gamma radiation for protective
materials with different mass compositions. Using a source of ionizing radiation 2*!Am, the
radiation-protective characteristics of composite materials were determined. The protective
characteristics obtained experimentally and found by numerical methods are compared.

Key words: maritime transportation of radioactive cargo, protection against ionizing
radiation, polystyrene metal composites.

Introduction. The problem of radiation protection is one of the important problems that
arise in the transportation of radioactive cargo by sea. Work with radioactive substances is
carried out in accordance with regulatory documents [1]. When transporting radioactive cargo,
various emergency situations may occur. The danger of these situations consists in appearance of
ionizing radiation that presents a danger for a crew. The second important factor is the leakage of
radioactive substances, which also endangers the crew and produces environmental pollution. In
order to prevent the uncontrolled spread of radioactive substances and ensure radiation hazard,
radiation-protective barriers are used. These barriers can be of several types: a) stationary
radiation protection structures; b) temporary protective structures; c) personal protective
equipment and emergency radiation protection equipment.

When creating stationary radiation-protective structures, concrete-based materials with
various radiation-protective additives are usually used. Additives of heavy metals Pb, W are used
for protection against X-rays, gamma radiation, beams of alpha and beta particles. When
protecting against neutron fluxes, B, Br, Bi are used. These additives make it possible to obtain
high radiation-protective characteristics of protective materials.

More effective materials are used to create temporary and personal protective objects.
Among them are various complex materials. These materials have additional properties. For
them, there are restrictions on weight, manufacturing speed, application time. However, the need
for more effective radiation-protective materials is only increasing. Therefore, work on the
creation of new radiation-protective materials continues.

This creates materials that have higher protective characteristics. When creating new
protective materials, various technologies and methods are used. In the manufacture of
composite materials, several problems must be solved. First, choose the material that will be the
basis of the composite. Secondly, to determine the material, which is a radiation-protective
additive. And, if necessary, find a material to strengthen the structure of the composite. Next, it
is necessary to perform work on the development of a technology for the manufacture of a
composite material. Previously, work was carried out on the development and creation of
polystyrene metal composite materials (PS-W-Al, PS-Fe-Al) [2,3]. These materials consisted of
polystyrene, which was reinforced with powdered aluminum. As a radiation protective additive,
tungsten or steel powders were used.

Purpose of work.

1. Improving the technology of manufacturing polymer-metal composites (PS-W-Al).
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2. Experimental and theoretical study of the radiation-protective characteristics of
composite materials.

The main part. At the first stage of work, work was carried out on the manufacture of
polystyrene metal composite materials.

Conducting experiments and discussions of results. Standard industrial equipment was
used for work. These were injection molding machines Kuasy 100/25, Windsor SP 80. Their
characteristics: Kuasy 100/25-1: injection pressure — 180 MPa, injection volume — 50 cm?,
Windsor SP 80: injection pressure — 300 MPa, injection volume — 187 cm?. This equipment was
chosen due to the fact that it can produce products from reinforced polystyrene. The production
of composite materials is carried out by extrusion. An important advantage of these devices is
that there are already certified technological processes for the production of products from
polystyrene, which is reinforced with radiation-protective additives. For the manufacture of
composite materials, three components are used. The production of composite materials is a
difficult task, so this equipment has been improved. The block diagram of the installation and the
results of improvements were described in [3, 4] and presented in Fig. 1.

Figure 1 — Of principle chart of castable machine for casting under constraint:
1 — material cylinder; 2 — heating elements; 3 — screw (auger); 4 — cooling channels;

5 — material hopper; 6 — hydraulic engine; 7 — gearbox; 8 — hydraulic cylinder injection unit;
9 — manometer; 10, 17 — fixed plates; 11 — guide columns; 12 — injection mold; 13 — movable
plate; 14 — wheel-lever mechanism; 15 — hydro-cylinder of the clamping unit; 16 — nuts;
18 — emphasis; 19 — nozzle, 20 — bunker heaters, 21 — blades for mixing the mixture,

22 — mixer drive, 23 — IR control camera, 24 — drive and rotary device for the entire bunker

The device of the thermoplastic apparatus was complemented the a pre-heating system of
the bunker (20). An important addition was the mixing system. It consisted of two independent
devices. The blades (21) with the drive (22) produced mixing of the components in the bunker.
The drive (24) and the rotator allowed the entire bunker to be rotated in the opposite direction
from the blades rotation. Both the blades and the bunker could change the speed from 0 to
60 rpm. Simplified the devices of preparation of interfusion process of raw material.
Experimentally obtained rotational speeds of the blades.

Calculation of radiation-protective characteristics. Accurate knowledge of the
radiation-protective characteristics of composite materials is necessary for their practical
application. However, experimental measurement of the protective properties of composite
materials is a laborious task. Therefore, the results of theoretical calculations are used.

The work showed a high agreement between theoretical calculations and experimental
measurements. Several packages have been developed for theoretical calculations of protective
properties. In our calculations, we used the Geant4 v 4.9.6p03 package [5]. In these calculations,
the effect of ionizing radiation on a biological phantom was considered. The basic parameter of
efficiency of protection is the relative attenuation of dose of ionizing radiation. This parameter is
calculated on a mathematical formula:

n=1-
DaLir (1)
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Dair — is the calculated dose, in the absence of protection. D — is the calculated dose when
protected. n — is the degree of relative attenuation of the absorbed dose of gamma radiation by a
layer of protection made of a composite material. Relative dose attenuation curves were
calculated. They are found for the case of an ideal composite material. That is, the material was
uniform in density throughout the volume. Relative dose attenuation plots are shown in Figure 2
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Figure 2 — Graph of changes in the relative attenuation
of the absorbed dose from the energy of gamma radiation

The calculations were carried out for composite materials with different amounts of
polystyrene, aluminum, and a radiation-protective component (tungsten or iron). The composite
material was in the form of spheres with a diameter of 1 cm. This form allowed it to be in loose
form. The form was determined by the previously put forward requirements. According to the
volumetric composition, composite materials were divided into three groups. The composites in
the group differed in the type of radiation-protective additive. In each group, one composite has a
tungsten additive. The other composite has the same amount of iron addition. Figure 2 shows
two groups of curves. One corresponds to composites in which the addition of tungsten powder
was used (indicated by filled-in markers). The second is composites with an iron powder
component (denoted by markers with an empty middle). Composite materials with the addition
of a tungsten component make it possible to obtain the maximum attenuation of ionizing
radiation. Composite materials where iron powder is used have lower radiation-protective
characteristics. Therefore, their scope is more specific.

Experimental studies of radiation protection characteristics were carried out using a
source of ionizing radiation **Am. The research results are presented in Figure 3.
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Figure 3 — Graph of the 59.54 keV photopeak of the 2*Am source

Experimental studies of radiation protection characteristics were carried out using a
source of ionizing radiation ““Am. The research results are presented in Figure 3. On the graph,
we observe a change in the shape of the 59.54 keV photopeak of the “*Am source, which
depended on the type of composite material. Pure polystyrene has minimal protective properties.
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CONCLUSIONS

1. Experimental samples of composite materials have been made, which are designed to
protect against ionizing radiation.

2. Numerical calculations of the attenuation of the absorbed dose of ionizing radiation for
composite materials have been performed.
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BAHTOBI KOHCTPYKIIII J1JIS1 ABAPIMHO-PSITYBAJIBHUX POBIT

Anexcenko B. /L., Kauyanan A. O.
Xepconcovka deparcasna mopcovka akademis
(Yxpaina)

Docmux I1. I1.

Kuiscokuu ynisepcumem xynvmypu
(Yxpaina)

Bcmyn. BaHTOBI KOHCTPYKIIii MalOTh BUCOKY €()EeKTUBHICTh y CHIBBIIHOIIEHH] iX HECYy4Oi
3natHOCTI A0 BiacHoi Bard [1]. KpiM mumpoko 3acTOCOBYBaHMX MOCTIMHHUX 1 THMYacOBUX
KaHAaTHUX MOCTIB 1 TEpernpaB, BiJOME iX BHUKOPHCTAHHS B OMEpaIisiX 3 MOPATYHKY JIOIEH 13
BUCOTHUX Oy/iBelIb MpH TMOXKEKaX Ta 3 BUKMHYTUX Ha NpUOEpEKHE MUIKOBOMISA CyneH. Y
JTOCTYIIHIM JTOBIIKOBINA JiTeparypi [2] BiA3HAUYaeThCcs MOXKIMBICTH €Bakyalllii MOTEPHUINX 13
CYZIeH, SIKi 3a3HAIOTh JIMXa 3 BUKOPUCTAHHSIM IIJBICHOI KaHATHOI JOPOTH, ajieé METOAMKH Il
KOHCTPYIOBaHHS Ta PO3PaxyHKy HE HAaBOJSATHCS.

Mema po3podKku — PO3TISTHYTH TEXHOJIOTIIO TOPATYHKY JIONEH 1 BaHTaXIB 3 Malarouoi
OymiBimi abo cyaHa, IO CUIO HA KaMiHHS, 3a JIOTIOMOTOK) HATATHYTOTO KaHara, a TaKOXK
KIHEMaTU4YHy Ta CTaTUYHY CTOPOHHM LbOTO 3aBAAaHHS W OTPUMAaTH HEOOXiJHE NIl IUIaHyBaHHS
Takoi omneparlii MaTeMaTu4He 3a0€3MeUeHHS.

Texnonozia 6uKOpUCMAHHA 6AHMOGUX KOHCMPYKUIN RNPU a8apillHO-PAMYEATbHUX
pobomax. HaiimpocTimor 1 Hal4acTillle BHKOPUCTOBYBAaHOK KOHCTPYKIIIEIO TPH IPOBEICHHI
mofiOHOi omeparii € OJWHOYHUN KaHAT, [0 «HAOWUBAETHCS» MK IKOPCTKUMHU MIIHUMU
KOHCTPYKI[ISIMA Ha TOBEpPXax HEIOCTYIMHHUX MOKEKHHM CXOAaM Tajardoi OyaiBii 1 CyCiIHBOL
OymiBimi a0o Mixk 6eperoM i BUKHHYTHUM HA MIJTKOBOJISI CY/THOM.

VY HaiimpocTimoMy BHUMAAKYy, KOJIH BiJICTaHb HEBEJIMKA, BPY4YHY 3a JOMOMOIOI0 TakK
3BaHOTO KHJAJIBHOTO KiHIWM. B iHIIMX BUMNaIkaX BUKOPHUCTOBYIOTH CIIEIlialbHI MOPTHUPKH Ta
paketu [3], a TakoX iHII crtocoOu (TBUHTOKPHII, YIUIaB Ta iH.).

Ha psTyBanbpHMI KaHAT yepe3 OJ0K HaBIIIYEThCS BaHTaXKHA MiaT(opma (JTroNbKa, KOIINK)
JUIS TIeperipaBu Jrofiei Ta BaHTaxiB. IlepemimieHHs miaropMu 3A1MCHIOIOTH 3a JOMOMOTOIO
XOJIOBUX KIHIIIB, IO MPAIIOIOTH B 0OU/IBI CTOPOHHU.

Kinemamuxa xkanammnoi nepenpaeu. [IpuitHsIBIIM pO3paxXyHKOBY CXeMy KaHara Biapazy
MICJIS YCTAHOBKU y BUINIAI aOCOJIFOTHO THYYKOI Ta KOPCTKOI HA PO3TATHEHHS BaroMoi HUTKH,
oTpuMaeMo (HopMy ITPOBUCAHHS ITiJT AI€0 BJACHOT BarW TaK 3BaHOI JIAHIIOTOBOT JIiHIi [4].

ITig miero HaBaHTa)KeHHsI (Bard BaHTAXKHOI 1IaTGOpMH) 1 BXKE HEXTYIOUH, B TIOPIBHIHHI 3
HEI0, Baror KaHara MepenpaBH OTPUMAEMO Horo ¢opMy B KOKHHMI MOMEHT 4Yacy ONU3bKY /10
JaMaHoi JiHII, IO CKJIAZA€ThCS 3 JBOX BIAPI3KIB, CymMa OOBXHH SIKUX y CHIY NPHHHATHX
MPUTTYIIIEHh HE3MIHHA 1 IOPIBHIOE JOBKHUHI HATATHYTOTO MK TOYKaMU TTi/IBiCy KaHaTa.

TakuM YUHOM, TpPAEKTOPis PyXy TOYKH MiABICY BaHTaXHOI TaTGopMu ONM3bKa [0
eminca. 3HAWACHO MapaMeTpu eJINTUYHOI TPAEKTOpii Ta KOOPAWHATH TOYKH TIiABICY TIpH ii
MIPOXO/DKeHHI Ha MiHIMaJbHIM BiJCTaHi BiJl 3a4aHOl TOPH3OHTAJIBHOI IJIOUIMHHU, HAMPHUKIAJ,
BOJIHO1 TTOBEPXHI.

Cmamuka ranamnoi nepenpasu. Y Oynb-sKOMy TOJOXKEHHI Bara BaHTaxy G,
MpUKJIaJeHa B TOYIl TMiJBICY, BPIBHOBAXYETbCS 3yCHWIUISIMH Yy TiIKax KaHata T1 1 Te.
Po3rnsiHyBIIM cHCTeMy CHJI, IO MEPETHHAIOThCA B TOYIl 1 3B'A3aBIIM 1 TEOMETpilo 3
napaMeTpaMu  eINTUYHOI TPAaEKTOpii, 3ampOTOHOBAHO PO3PAXYHKOBI 3aJICKHOCTI  JUIS
BU3Ha4YeHHS Oe3po3MipHux 3ycwib t1 = T1 / G i t2=Tz2 / G Bix kyTa nmigiiomy o i BiZHOCHOI
rOpU30HTANIBLHOI KoopauHaTh ¢ = x1 /L

OTpumaHi 3aJ1€KHOCTI, 110 BU3HAYAIOTh KIHEMAaTW4HI Ta CTaTHMYHI MapaMeTpu KaHATHOI
nepenpasy, BUKOpUCTOBYBauCs y miporpami Ha Pascal ABC nnst mexanizanii iX BU3HauY€HHS Ta
MIPOBEICHHS YUCEIbHUX EKCTIEPUMEHTIB 100 AOCTIKEHHS 1aHO1 KOHCTPYKIIii.
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BucHoBKku Ta pexkomeHaamii

Po3rnsinyTo  cmoci6  aBapiifHO-pATYBaJbHUX pOOIT 13 3aCTOCYBaHHSIM BaHTOBHUX
KOHCTPYKIIIH.

BuBezneHo po3paxyHKOBI 3aJIe)KHOCTI KIHEMAaTHKH Ta CTaTHKHM KaHATHOT IEepeTpaBH.

Jlns mexanizanii o6unciaeHs po3pobiiena nporpama Ha Pascal ABC, BukopuctanHs skoi
3py4He JUIsl JOCIIJHKEHHS PO3MISIHYTOT KOHCTPYKLIT IIJIIXOM YHCEIbHUX €KCIIEPUMEHTIB.

[Tokazano, mo 0e3po3MipHi 3yCHWILIS y TUIKaxX KaHaTa MeperpaBy BU3HAYAIOTHCS JIUILE
BIZTHOCHOIO KOOPJMHATOIO TOUKHU Ii/IBiCy, KyTOM HaXWiIy BEJHKOI MiBBIiCi €TINTUYHOI TPAEKTOPIi
Ta JOBKHUHOK KaHaTa MK (piKCOBAaHUMH TOYKAMH KPITUJICHHS HOTO KiHIIIB.

OTpuMaHi 3aJIeXKHOCTI Ta IporpamMHe 3a0e3neueHHs IpononyeThes npariBaukam JJCHC
JUTSl BAKOPUCTAHHS TIPH TJIaHYBaHHI 1 TPOBEICHHI MOAIOHUX PATYBAIBHHUX OTIEPAIIiil.
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AHAJII3 BUITAZIKIB KIBEPATAK Y CEKTOPI
MOPCBKOI'O TPAHCIHIOPTY

3aiiyeea T. B.
Xepconcoka deporcasna mopcvka akaoemis
(Vrpaina)

Beryn. Tlocunenns  mumdpoBizarii, aBToMaru3aili TEXHOJOTIYHUX  IPOIIECIB,
BUKOPUCTAHHS IUTYYHOI'O IHTEJIEKTY HPU3BOAMTH 1O 30UIBIIEHHS KUIBKOCTI Ta 3MIHHM SIKOCTI
KibepaTtak Ha CyJHOIUIaBHY Tally3b, SIKa 3a OCTaHHI POKHM 3a3Haja CEpHO3HHMX IHLUICHTIB
kibepOesneku. [IpoTsrom 6araThoX poKiB KIJIBKICTh KibepaTak CTPIMKO 3pOCiia, 10 MPHU3BEJIO 10
BEIMKHUX ()IHAHCOBUX BTpAT JUIA MIJUPUEMCTB y 3B’S3KY 3 BiJHOBJICHHSM, PETYJISTHBHHUMU
CaHKI[ISIMU, TIJABUINCHHSAM CTPaxOBOI CTaBKM, a TaKOX JO TMOOIYHUX 30WMTKIB, TaKUX SK,
HaNpUKJIa, penyTaliifna goBipa. MOpChKUN CEKTOP, SIKUI KOJHMCH BBaXKaBCs OE3MEUHUM yepes
BIJICYTHICTh MIAKIIOYEHHS 10 I[HTEepHeTy Ta 130JbOBaHICTh CyAe€H y Mopi, mokasye 900%
30UIBIICHHS KUJIBKOCTI TOPYIICHBb KibepOe3nekn onepauniiHux TexHojorii. He3saxarouu Ha Te,
110 B IMif Tally31 MPOBOASTHLCS JOCIIKEHHS, TUTaHHS KiOepOe3neku 00'eKTIiB chepr MOPCHKHUX
MepeBe3eHb 3aBXKIAN OyIyTh CTOSITH HA MOBICTII JTHS.

AKTyaJIbHiCTh Hocaimxkenb. Bignosigno g0 38ity ENISA «Analysis of Cyber Security
Aspects in the Maritime Sector», 3allikaBIEHHICTh MUTAHHAMH KiOEpOE3NEKH B MOPCHKOMY
CEKTOP1 3HaXOUTHCS HA HU3bKOMY piBHI [1].

Many cTypOOBaHICTh TUTAHHIMH, TIOB'S3aHMMH 3 KiOep3arpo3amu, BiJ3HAYAIOTH 1
anamitukn kommanii CyberKeel, mo crnemianizyerscs Ha Oe3mneri MOpchKoi iHAycTpii. Bonu
HaroJIOIIYIOTh Ha TOMY (paKTi, 110 0araTo 3alHATHX Y MOPCHKii cdepi 3BUKIU OyTH YaCTHHOIO
«TPaKTUYHO HEBUAUMOI» raiy3i [1]. Pa3soM i3 3pocTarouoio onoporo Ha aBTOMaTH3allil0, 3HAYHO
3aroCTPIOETHCS PHU3UK 30BHINIHBOTO BTPYYAaHHS Ta 3pUBY POOOTH TEXHOJIOTIYHUX CHCTEM;
HECAHKI[IOHOBaH1 Jii MOXYTb TEPENIKOAUTH YIPABIiHHIO CYJIHOM abo poOOTi HaBiramiiHHX
CHCTEM, BHBECTH 3 JIaJy 30BHIIIHI KOMYyHIKalii cyqHa a0 oTpuMaTH KOH(iNeHIINWHI JaHi.
BopTtoBi cucteMu OTpUMYIOTH OHOBIIEHHS 1] Yac MJIaBaHHS, KOMaHAW MalOTh BUX1J B IHTEPHET.
3MiHa JJAHWUX TPO CY/HO, BKIIFOYAIOUX HOTO MiCLIE3HAXO/KEHHS, Kypc, iH(pOpMAIIilo PO BaHTaX,
MIBUJIKICTh Ta iM't — BCE I1€, Ha JKaJllb, ChOTOJIHI € PEAIbHICTIO, Ky MOBHHHI BPaxOBYBaTH BCI
3alliKaBJIeHI CTOPOHHU.

IlocranoBka 3agavi. MiKHapogHa MOpChbKa Oprasizaiisi 10 Bpa3IUBUX CYJIHOBHUX
CUCTEM BIJIHOCUTH Maii’Ke BCi OOPTOBI CHCTEMH.

TexHomorisg, ska HEOOXiMHAa I «IiApOOKW» CyaHA, HE Jopora 1 BiJioMa BXXe Ha
CBOTOJIHI, 11 JJa)ke MOKHA 3HAUTH Ta 3aBaHTAXKUTHU 3 [HTepHeTy. [HIMIEeHTH crydiHTy BXKe OyIu
3apeecTtpoBaHi B YopHOMY MOpi, A€ KiIbKa CyJ€H MOBIJOMIJIM Tpo aHomaiii cBoro GPS-
MOJIOKEHHS. Y TOMY X paiioHi cyaHo Oyio mianano danscudikarii GPS. ITin gac 3naxomkeHHs
CyJHa B MOpi, OOpTOBa cHcTeMa TeoJoKallii moKa3yBasia, 1o BoHO Oyio Ha cymri. Kpim Toro,
HEOJTHOPA30BO CIIOCTEpiranucs 3iTKHEHHS CyJeH 1 MOpChKi aBapii uepe3 HeCHpaBHICTbH
HaBITaIlIHUX CUCTEM.

VY tpaBni 2017 poky cnydinrosa araka nmpusBena a0 3iTkHeHHs1 kopabist BMC CHIA Ta
MiBJCHHOKOPEHCHKOTO pHOambCchbkoro 4oBHa. Y motoMy 2017 poky cyaHo micTkicTio 8250
neaasaTudyroBux ekpiBaneHTiB (TEU) Oyrno moBHicTiO 3mamano Ha nuisixy 3 Kinpy mo J[xkiOyTi.
[Tpu6mm3Ho Ha 10 TOAWH 3JIOBMUCHHUK 3aBOJIO/IIB HABITAIllIMHOIO CUCTEMOIO CYJIHA, 1 KamiTaH OyB
Oe3nopagHmii  3poOWTH TIO-HEOYAb, MO0 TOBEPHYTH CYJAHO B eKciuryatarito. Ilig bac
nonepeanboi ataku 3 rnymriHasIM GPS IliBgenna Kopes moBigomuna, mo nonaza 280 cyaeH Manu
npoOJeMu 3 HaBiramiHowo cuctemMoro; curHanm GPS OyB 3arnymieHuid Xakepamu, B pe3yJbTari
yoro aesiki curHanu GPS 3nHukny, a iHmi orpumyBanu HenpaBausi naHi. Komu GPS He mpairioe
HAJIC)KHUM YHHOM, ICHY€ Jy)K€ BHUCOKHU PU3UK KatacTpodu 3 HACTIAKAMU JUIS EKillaxy, CyIHa
Ta HaBKOJIMIIHBOTO cepenoBuia [2].
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B ocranHl pokm Taiy3b CyAHOIUIAaBCTBA CTaja MPUBAOIWBOIO MIMIEHHIO JUIsI aTak
nporpaM-BUMaradiB 4epe3 BiTUyTHY BiJCYTHICTh iHBECTHLIH y KiOepOe3meKky Ta MOTEHIIHHY
MO>KJIUBICTh 3HAYHUX 3001B y poOOTi. AJjie Ha MEPIIOMY MICIll cepell KibepaTak B MOPCHKOMY
CEKTOPI 3aJUINAETHCS (IIIMHT.

YV 2020 pori nBa cyaHa Oysm 3apakeHi mporpamoro-BuMaradeM Hermes 2.1 uepe3 TposiH
AZORult. 3apaxeHHs CTajdoCs uepe3 TEKCTOBHW JOKYMEHT 13 MiJTPUMKOI MaKpOCiB,
MPUKPITJICHUH 10 eJIeKTPOHHOTrO jucTa. [licis BiAKpUTTs JrucTa Oyao BpaKEeHO KiJbKa POOOYHX
CTaHLIN y aIMiHICTpPaTUBHUX Mepexax [3].

Y 2021 pomi KiJibKa TperbKUX TPAHCIIOPTHUX KOMITAHIM IMOCTPaKIadd BiJ aTaku
nporpaM-BUMaradviB, sIKM HOLIMPWIKCS dYepe3 cuctemu IT-koHcantuHroBoi kommanii. Llei
IHIUJIGHT TOKa3aB PEAJIbHUM PHU3UK JIAHIIOra IMOCTa4aHHS 1HQOPMAIIMHUX TEXHOJOTINH s
CYJIHOBJIACHUKIB, MEHEIDKEPIB CYJEH 1 CyIHOIUIaBHOI Tamy3i. Uepe3 KijgbKa JHIB OJHE CYIHO
OyJI0 BHKpPaJCHO, a 1€ IIICTh MOBIJIOMUJIM MPO BTpaTy KepyBaHHS B OmaHchbkiit 3atomi. L1
IHIUACHTH OYJIH PO3IliHEH] K KiOepmipaTCcTBO.

[Tlix yac iHmoro kiOepiHIMIEGHTY OYB BIIKJIAIEHUN CIyCK Ha BOJIY IOOYI0BaHOTO
CYXOBaHTQ)XXHOTO CyJHa Ha KUIbKa JHIB yepe3 Te, mo ioro ECDIS Oyno 3apaxkeHo HEBIZOMUM
BipycoM. J[xepero 1 nuifx 3apakeHHs He BIaJIocs 3'acyBaTH a00 BUSBUTH. 3a JaHUMU, 3aTPUMKa
BIJIMJIUBY Ta BUTPATU Ha PEMOHT CKJIaJu cOTHI Tucsa gonapis CILIA [3].

Mepexxa OOpTOBOi CHUCTEMH KepyBaHHS aMEpPHKAaHCHKOTO cyAHa Oyrna 3apaxkeHa
IIKiIJIMBUM TIPOTpaMHUM 3a0e3neueHHs M. Ll Mepeka 3a3BU4ail BHUKOPHCTOBYETHCS IS
OHOBJICHHSI €JIEKTPOHHUX KapT, KEepPyBaHHsS [aHUMHU NP0 BaHTAXK 1 3B A3KYy 3 OeperoBUMu
o0’exramu. OBP moBiZOMMIIO, IO TOJOBHOI MPHUYMHOIO TaKOi aTraku Oyna BiJCYyTHICTh
cTpaTeriii O€3MeKH Ha CYJIHI, 10 CIPUYUHUIO KPUTUYHHHN 3aXBaT OOJIIKOBUX JaHUX CHUCTEM
KepyBaHHS Cy/IHa.

IT-cuctemu MOPTIB TaKOXK Malld CIJIECK KIOEPIHIUAEHTIB, SIKI BIUIMHYJIUM HAa MOPCBHKY
iHQpacTpykTypy. Haiimommpenimi Buaun atak — e (IMUHT, I[IKJUIMBE HpOTrpaMHe
3a0e3neueHHs, colllaidbHa 1HXKeHepis, rpyda cuiia Ta BiAMOBa B 00ciiyroByBaHHi. Y Oepes3Hi 2020
poky mopt Mapcenss OyB ypaxeHHH mporpamoro-BumaraueM «Mespinoza/Pysa». ¥V 1mpomy
IHOUACHTI MOPCHKI 1HQPACTPYKTYpPH TMOCTpa)KAajlu BIJ aTakd uepe3 IX B3aEMO3B’SI30K 3
iHpopmaniiinumu cuctemamu B Exkc-Mapcens-IIpoBanc, sikuit OyB roJOBHOIO METOIO aTaku [4].

B inmomy MacmrabHoOMy 1HIUAEHTI MOpTOBa cucreMa Maersk crajna >kepTBOIO BEJIMKOI
KibepaTaky, CIPUYMHEHOI IIKIUIMBUM MporpaMHUM 3alesnedeHHsM NotPetya, sika Takox
BIUIMHYJIa Ha 0araTo I1HIIMX CYyJHOIUIaBHMX KOMIIaHI# y BcboMmy cBiTi. Ha ceoroani me €
KJIACUYHUM TPUKJIAJ0M KidepaTaku Ha MOPTOBY 1HPPACTPYKTYPY, AKHI ONMUCAH B MiAPYYHHKAX
o Kibepoe3merri.

Y 2020 poui BimOynacsi cepiio3Ha aTaka MPOTPaMHOTO 3a0e3MedYeHHsS-BHUMaraya Ha
TpancnioptHy komnaHito CMA CGM SA, ska BIUIMHYJNa Ha JiesKi cepBepd B ii Mepexi 1
3aBajiujia KJII€EHTaM MaTH 30BHIIIHIN noctyn no [T-mogaTtkiB kommaHii Ta cUCTeM OpOHIOBAaHHS.
[{poro x poky mopt X’ r0cTOHa cTaB 00 €KTOM KiOepaTaky, sika BKJIIOYajia IporpaMy KepyBaHHS
NapoyisiMH, IO MICTWJIa paHillle HEBIOMY Bpa3IMBICTh. XaKepd BHUKOPUCTAIN 1€ IS
BCTAHOBJICHHS WIKIJUTMBOTO KONy, SIKHH HaaaBaB JOOCTym a0 Mepex. Lle Oymo 3pobieno mms
BUKpaJaHHs OOJIKOBUX JaHMX, HEOOXITHMX JUIsi KOHTPOJIO AOCTymy 10 Mepexi. Ha macrs,
cipoba 3510My OyJia YCIIIIHO 3aXUIIEHa, 1 )KOHa CUCTeMa He nocTpaxjaia [4].

VYci mi IHOUAEHTH MiATBEPAXKYIOTh, IO CydyacHI KiOepaTaku BHUXOIATh 3a PpaMKHU
MaHIMyJIIOBaHHS HAaBITalll€l0 YW MIAPOOKM BaHTaXy; BOHM MOXXYTh MOPYIIWTH JOKaJbHI Ta
ry100abHI JIAHITIO)KKH TTOCTaBOK 1 HAaBITh MOCTABUTH IIiJI 3arpo3y >KUTTA €KIMaxKy YM MacaKUpiB
Ha OopTy cyaHa. B Ttabnuii 1 HaBemeHO NPHKIAAM OCTaHHIX KIOEPIHIUACHTIB y CEKTOpI
MOPCBHKOTO TPAaHCHOPTY, ajie CIIiJi BpaXxOBYBaTH, IO TyT MPEACTaBJICHI JIMIIE Ti JaHi, ki Oynu
BHUCBITJICHI B 3aco0ax macoBoi iHdopwmarrii. Ane O6arato BUMAIKIB KIOCpIHIIMICHTIB TaK 1
3aJUIIAIOTECS HE MPOAHANi30BaHUMH. TOMY IO Cy/JHOBJIIACHHKH HE MalOTh Oa)KaHHS HECTU
pemnyTariiiiHi 30MTKH Ta HAMararThCs HE JaBaTH PO3TOJI0CY KiOepiHIIUIEHTaM.
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Ta6muus 1 — Ipuxmaan ocTaHHIX KIOEPIHIIUACHTIB Y CEKTOP1 MOPCHKOTO TPAHCIIOPTY

Pik InuunenT Hacaigkn
2016 Araka 3 rmymiHaaM GPS y IliBaenniit Kopei [Toctpaxnano 280 cynen
2017 KiGepaTaka Ha HaBirauiiiHy cucremy 3axormieHHs cyaHa Ha 10 rox
2017 Kibeparaka Ha HaBiramiiHy cuctemy 3iTkaenns kopabias BMC CIIIA 3
KaTepoM
2018 GPS-cnydinrosa ataka Ha kopa6ini B Yopuomy | IToBepHenns 20 cyzaeH 10 nopry
Mopi
2018 Binnanena komnpomeTaitisi 60pTOBUX Kpanixka koH}1ASHIIHHUX TaHUX
KOMIIT IOTEPIB
2018 Artaxka migpo6ku GPS MasinyntoBaHHS HOJI0XKEHHAM
CyIHa
2018 ATaka 3JJ0BMUCHUM NPOTrpaMHUM [Toctpaxknana indpacTpykTypa
3abe3neueHHsM NotPetya CYJIHOIIJIAaBCTBA, BEJIMKI €KOHOMIYHI
30UTKH
2018 3apaxxenns ECDIS Bipycom 3aTpuUMKa BiJIX0ly CyJIHa
2019 ATaka 3JJ0BMHUCHOTO ITPOTPAMHOTO 3aBOJIOIIHHS KPUTHIHUMU
3a0€e3IeYyeHH 00JIIKOBUMHU JaHUMHU
2020 [Iporpama-Bumarau Hermes 2.1. nHanan Ha 2 3apakeHHsI BCiel Mepexi
CyJHa
2020 Araka nmporpaMm-BuMarauis “Mespinoza/Pysa” 3apakeHHsI MOPChKOL
1HDPACTPYKTYpH
2021 ATaka nporpaM-BuMarayiB Ha TPaHCIOPTHI Mudpysanus daiinis
KOMIIaHii
2022 YcraHoBKa MIKIJIMBOTO KOIY [TpobGnemu goctymy 10 Mepexi
HIOPTiB

Pesyabratu pociimkennsi. CyyacHi W aBTOHOMHI CyJHa CTajgd MIIICHIAMU IS
kibepartak depe3 301IbIICHHS] BUKOPUCTAHHS IMU(PPOBUX TeXHONOTiIA. TakuM 4MHOM, HEOOXiTHO
MPUAHATHA KiJbKa KOHTP3aXOJiB 1 TIIMOOKHUX CTpaTeriil 3aXUCTy, 10O CTBOPHUTH CTIHKICTBH 0
30BHIIIHIX 1 BHYTPIIIHIX 3arpo3 Oe3meri.

[lepmnii KOHTp3axij MONATAE Y CTBOPEHHI CUCTEMHU O€3MepepBHOIO MOHITOPHHTY, SKa
Moke 3abe3neuyBaTd 00I3HAHICTH MPO CTaH OE3MEKH CyAHA B PEKUMI pealbHOro vacy. ToOTo
IJIaH pearyBaHHS CyJHA Ha KiOCpIHIMIEHTH Ta BiJANOBiJaNbHI 0COOM IMOBHHHI OHOBIIIOBAaTH Ta
aHaJli3yBaTH HOBI TEXHOJIOTIUHI Ta MPOTpaMHi 3aCO0M 3aXHCTy. Y LbOMY KOHTEKCTi TEXHOJIOTis
O5oKk4eitH OyJia 3ampornoHoBaHa JjIsl MOKpaleHHs 0e3MeKu KepyBaHHs aBTOHOMHUMHU CYJHAMH B
Oarathox jmocimimkeHHsX [5]. OcHoBHa (yHKIS TEXHOJIOTiI OJIOKYEHH, BKIIIOYAIOYU
BIJICTeXKYBaHICTh, MPO30PICTh, MOXIHUBICTh ayAWTy, HE3MIHHICTh 1 JICICHTpaJi3aIlilo,
BUSIBJIIETBCSL B peajrizaiii Oe3meyHoro 3B’sA3Ky Ta Oe3meyHoro 30epiraHHs JaHUX, SKUMH
OOMIHIOIOTBCSI CyJIHA Ta OEpEeroBHi LIEHTP YMpaBiiHHI. BUKOpHCTaHHS IIi€l TEXHOJIOTIT yCyHE
Jesiki KpUTHYHI 3arpo3u Oesmeri 3B’S3Ky Ha CYAHI, Taki K BTpara OaHHWX, 3MiHA JaHUX
3IOBMUCHUKaMU a00 BUKPaJCHHA JaHUX. bJokdelH BiairpaBaTMMe TOJIOBHY pOJb B
inerTudikarii Ta ceprudikarii, 3ab6e3MeUeHHI IUTICHOCTI JaHUX Ta iH(QOpMaIiitHOi O6e3neKu B
MOPCBKIii ramysi.

OCKIJIbKH BCl CHUCTEMH CyJIHA B3a€MOIIOB’s3aHi, JHUIIE OJHAa CKOMIIPOMETOBaHa CHCTEMaA
MOXK€ JTO3BOJINTU aTakaM OTPUMATH JOCTYI JI0 BCIX IHIIUX CHCTEM, BiJl CUCTEMH OYHILEHHS
BOJIM JI0 CUCTEMHU KEpyBaHHS JABUTYHOM. TakuM 4unHOM, KOH(Irypamis camMux iHpopMariiHux i
OTICPAIIMHUX TEXHOJIOTIH Ta CHUCTEM TaKOXX MOXKE OyTH IIHHMM aKTHBOM ISl 3aXUCTy BIJ
neBHUX aTak. OOHUM 13 MeXaHi3MiB, KU MOKE MIABUIIUTH HaBiramiiiHy Oe3meKy, € cucrema
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aBTeHTHU(]iKaMii HaBiramiiaux nosigomiieHb (NMA), sika po3pobiieHa jyuist 3armoodiranns cimyGiary
Ta 3abe3nedyenHs niasuiieHoi Oesneku. Cxema NMA Bkiodae mporiec aBTeHTU(IKaLi B TOTIK
HaBiramifHMX  TIOBIAOMJICEHb,  aBTEHTHU(IKYIOYM  JDKEPENo,  OJHOYACHO  3aXHUIAI0ud
KpunrorpadiuyHy HUTICHICTh HaBiraliiHux naxux. [IpuitmMay mMoxe BUSABUTH 3JOBMHUCHHKIB, SIKi
HaMaraloTbCsl CTBOPUTH a00 3MIHWTH HaBIraliiiHi JaHi. 3JOBMHUCHUK HE MOXE IMITyBaTu
MOBIJIOMJICHHST aBTEHTH(iKallii, OCKUIbKM BiH HE Mae€ KJI04a, HEOOXiTHOTO Ui CTBOPEHHS
MOBITOMJICHHSI aBTEHTHU(DIKAITI].

BpaxoByroun nebesneky 30010 ECDIS, IMO okpecnuia HEOOXiAHICTH pPE3epBHHUX
3axomiB Ha Oopty cyaeH. OCKUIBKM 11l pe3epBHI Komii He 3a0e3leuyroTh IOBHOI
¢yukuionansHocTi ECDIS, X ciijg BUKOPUCTOBYBAaTH B MOEAHAHHI 3 MOTOYHUMH HarepOBUMHU
KapramMu. bararo aBTOPUTETHHX CYAHOIUIABHUX KOMIIAHIH BHUPIMIYIOTh BCTAHOBUTH JPYTY
ECDIS na 6opty, 1106 3menmmutu pusuk Bigmosu ECDIS.

BucHoBKH. Y TOJITHIII MOPCHKOI O€3MEKH JOJChKUI (DaKTOp Bifirpae 3Ha4HY pOJib,
OCKUTBKH, 3 OJTHOTO OOKY, IIe MOXe OyTH HaicnalIlIor JIAHKO, aje, 3 1HIIOro OOKY, MepIIuM
3axucToM y KiOepmanmosi. CyaHa, MOPTH Ta TPETi CTOPOHW YacTO MPAILIOITh 31 3MIHHUMU
eKinakaMu 3 pi3HUM piBHEM PO3yMiHHS KibepOe3mneku, siki MOXKyTh OyTH He TIOBHICTIO 3HaOMI 3
0e31eyHor0 poOOTOI BIAMOBIIHMX CHUCTEM 1 MeToJAaMHu KiOepririeHu. BincyTHICTH KynbTypHu
KibepOe3nekn Moke OyTH BWTIAHOIO Ui OyAb-fKOTO 3JI0BMHUCHHUKA, SKMHA XOu€ OTpUMATH
JOCTYII 10 CyJIHa Ta WOTr0 CHUCTEeM, BHKpAacTH (akTHYHY iH(opMaliro ado MOpymIuTd poOoTy
Cy[IHa.

OTxe, y MOPCBKIH raiy3i iCHye KpUTHYHA MOTpebda y MiABUINCHH] piBHSA 0013HAHOCTI Ta
PO3YMiHHSI, OB’ I3aHOTO 3 pealbHUMHU Kibeppusukamu. HaiteekTuBHimmM crnocobom T0cArTH
IILOTO € MPOCYBaHHS KYJbTYpPH KiOepOe3Ieku, sika, BKIOYaE HaBYaHHS 3 MUTaHb KiOepOe3nekH,
OCBITY Ta cepTH(]IKaIiio U WIEHIB eKilaxy, poOITHUKIB MOPTIB, ONEPATOPIB Ta 1HIII.
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Beryn. Crarts posrisgae 0ocoOIMBOCTI reorpadiuHoro Ta CTpaTerivyHoro po3TallyBaHHs
[3painto Ta BruuB mojiit Ha binsbkomy Cxoji Ha PO3BUTOK I'€ONONITHUYHOI CUTYyallii y CBITI B
KOHTEKCTI O€3MEeKH MOPCHKOT0 TPAHCIOPTY Ta TPAHCHOPTHUX KOPUIOPIB.

[lin uyac crtBopeHHs JlepkaBu I3painb 00'exkTHBHI Ta CyO0'€eKTHBHI (akTOpu TICHO
neperuienucs. Y 1917 pomi MiHICTp 3aKOpPIOHHUX CHpaB AHIUIII BHCIAB IOCIAHHS JIOPAY
Pormmneny. V' "Jlexnapauii banbdypa" Bupaxkanack MIATpUMKa CTBOPEHHS JA€p:KaBH s
eBpelicbkoro Hapoay. [exnapaunito BkiatoueHo Jliroro Hamiii B 1920 p. y MaHgat Ha ynpaBiliHHS
[lanectunoro, Hamanuii JloHnoHy Ha KoHGepeHlii aepkaB AHTaHTH, a HOTIM — B TEKCT
CeBpCcbKOIo MUPHOTO 0roBopy 3 OCMaHCBKOIO iMIIepieto. TakuM YMHOM BOHA CTajla YaCTUHOIO
MDKHApOJHOTO IpaBa. MaHaat OyB CXBaJICHUH uepe3 /1Ba POKU. 3a3Ha4eHa TEPUTOPIs BKIFOYAIA
B cebe MaitbyTHe Mopaanchke KOPOJIIBCTBO, TOMY J€sKi iCTOPHKM Ta MOJITHKH BKa3ylOTh Ha Te,
110 apabchka epkaBa Ul MAICCTHHINB Bike icHye B Mopnauii [1]. Pociiichka imMmepist Takosxk
Oyna 3aiikaBIeHUM CyO'eKTOM, 3 kUM B 1916 p. Anrmis Ta @paHIis y3roguiu YMOBH YrOAH,
mizHime Ha3BaHoi "Yroma Caiikca-Iliko". ¥V 40-x — 47 pokax AHDIisS cia0miana i BTpadalia
1HTepecC 10 BIUIMBY B 0cOOJIMBO NMpoOsieMHUX perioHax. IlanectuHa neperBopuiacs caMe B TaKky
(TepakT Ha OpuTaHIIiB, BiiicbKOBUX). JIOHIOH BHpIMIMB TMepenaTH TMUTAHHS TPO JOJIO
[Tanectunu B pykn OOH. H. JI. JIkeitmMc y cBOili KHU31 OMUCYE, MO €KOHOMIYHO Il TEPUTOPIs
crana HeBurigHot aus bputanii [2]. Takox CPCP Oy 3amikaBieHHMM Cy0'€KTOM 1 CHpHUSB
CTBOpEHHIO JepkaBu I3pains (14 TpaBus 1948 poky). 3a 75 pokiB msl TEpHUTOPis 3MiHUIIACS HE
BrizHaBaHO. CTBOpWIJIaCh 3HAYHA TPAHCIOPTHA 1HPPACTPYKTYpa, 3aJi3HUYHI AOPOTH, MOPCHKIi
noptH. I3paine mepeTBopuBCs Ui 0araTbOX Ha BMTIAHOTO COIO3HMKA Ta 3aiiMae cTpareriuyHe
Mmiciie Ha biamspkomy Cxoni [3]. HesBaxarounm Ha HeBenuky Tteputopito B 22 072 km? TyT
npoxkuBae moHaa 9,5 muH. oci6. B I3paini akTuBHO BeneThcss OyAIBHUIITBO BHYTPIIIHIX
3aJI3HUYHUX MaricTpajeid 3 MeTOI0 TOJNINIICHHS TpaHCHOpTHOI iHppacTpykTypu. Ha manwmii
MOMEHT 3alli3HUYHA Mepeka Ma€ MPOTSKHICTh mpubiaumzno 1138 kM, Ha HIH gitoTh 69
MaCaKUPChKUX CTaHLid. OJHUM 13 KIFOYOBUX NMPOEKTIB € CTBOPEHHS IMIBHIKICHOI 3ai3HUYHOI
Mmarictpam Bin Einmaty wa miBaens g0 Kip'ar-Illmorn wa miBHO4WI kpainu. llei mpoekr,
CXBaJIeHUH ypsiioM, nepeabavae OyaiBHUITBO BHUCOKOIIBHJIKICHUX 1 MPUMICHKUX HUISAXIB, IIO
JO3BOJIUTH JOCATTH MBUAKOCTI 10 250 xM/roa. IIpoekT crpsiMoBaHMid Ha 3B's30K nepudepii 3
LEHTPOM Ta MOJJIMBY IHTETpalil0 B 1HO3EMHI 3alli3HWYHI JIiHil, OCKUIbKK [3painb posrmsgae
IUTaHU 1010 PO3LIMPEHHS CBOET TPAHCIIOPTHOT MEPEKi 3a Mexi KpaiHu [4].

Takum ymnHOM, y )0BTHI 2021 poky Inmiero, I3painem, OAE Tta CIIA micns 3ycTpidi
MIHICTPIB 3aKOPJOHHHUX CIIpaB LMX KpaiH OyJO CTBOPEHO HOBY YOTHPUCTOPOHHIO rpymy [2U2.
HasBa BimHOCHUTBCSI 1O MEpLIUX JITEp Ha3B YOTUPHOX KpaiH-yYaCHUIb AHIIIMCHKOIO MOBOIO -
India, Israel, United Arab Emirates, United States. Takum unHOM, MpoekT "3ami3HUI MUPY"
nependayvae 3'€eTHaAHHS 13paibChKOi 3aI3HUYHOT MEPEXKI 3 3alI3HUISIMU CYCIJIHIX KpaiH, TaKuX
ax Mopmanis ta Cayniscbka Apasis, O6'eqnani Apabeski Emiparu. Lle cTpaTeriune BKIIOUEHHS
B peTioHANIbHY 3aJII3HUYHY 1HQPACTPYKTYpy MOXKE BIAKPUTH HOBI IIJISXU IS TPAHCIIOPTYBAHHS
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BAaHTaXIB 1 TACAXXUPIB, TMOJIIIITYIOYN HE JIUIIEC BHYTPIIIHI, 8 i MDKHAPOAHI TPAHCTIOPTHI 3B'SI3KH.
Taka 3asBa MiHICTepCTBa TpaHcHoOpTy I3painto Oyno omybaikoBano e BiiTKy (30.07.23), a Bxe
y BepecHi 10 uncna 23 mig gwac camity G20 B Hero-/leni 3 ypsgamu [uaii, CIIIA, O6'eqnanunx
Apaberkux EwmipatiB, KoponiserBa CayniBebkoi Apasii, ®panunii, Himeyunnu, Itamii Tta
€porneticbkoro Cor3y 0yJIo onpriIroAHEHO MeMopaHIyM Mpo B3aeMOpo3yMiHHA. Po3moBa iine
npo exkoHomiuHui kopumop "lumis - bmmspkmii Cxim - €Bpoma" (IMEC). Mertoio 1poro
3aJ1I3HUYHO-MOPCHKOTO TPOEKTY € CTUMYJIOBAaHHS E€KOHOMIYHOTO PO3BUTKY 3a JOIOMOTOIO
CHpUSHHS Koomepallii Ta eKOHOMI4HO1 iHTerpamii Mixk Asieto, perionom Ilepcbkoi 3aToku Ta
€pormoro [5]. Kopumop npononyerbes npokiactd Bia IHmii mo €Bpornu yepe3 OMaHCBKY Ta
Hepcoky 3atoxu, OG'enmani ApaGcebki Emipatu, CaynmiBchky Apasito, Mopnaniro, Ispaims,
Cepenzemue Mope. B3oBk 3aimi3HUYHOrO MapLIpyTy YYaCHUKU IUIAHYIOTh MPOKIACTU Kabelb
JUIsL eNEKTPONOCTavYaHHs Ta IMU(POBOTO MiIKIIOUEHHS, a TAKOXK TPYyOy Ui €KCIOPTY YHCTOTO
BoAHIO. [HmiMchkmid momitonaor Manmpkapi CiHrx BBakae, mo "mis Beix nmaptHepiB [[2U2] s
iHII[laTUBAa BUTIAHA 1 HEMPSMO CHOpsSMOBaHA Ha 3MeHIIeHHS BIumBY Kwurato. Tomy 12U2,
€KOHOMIYHHUH 1 TOPTOBHM OJIOK, IHCHO BKJIFOYAE B ce0e MPUXOBAHUI CTpATETIYHUNA KOMIIOHEHT"

[6]

India-Middle East-Europe Economic Corridor

Northern Corridor
Connecting Europe

INDIA

East Corridor
Connecting India to
Arabian Gulf

iy

Pucynok 1 — [1nanu 6y 1iBHULITBA TpaHCIIOPTHOTO Kopuaopy «lHais — biusskuit Cxig —
€spona» (IMEC). [7,8]

e no takoi amepukancekoi iHimiatuBu B 10-20-x pokax KHP BcraHoBmia crpareriune
napTHepcTBo 3 12-ma kpaiHamu bausskoro Cxony (Amxup, €runet, Icnamcbka PecniyOumika Ipan
(IPI), KCA, OAE, Ipax, Hopnanis, Kyseiit, Mapokko, Oman, Karap i Typeuunna). IIpu risomy
npakTu4Ho Bci wienu JIAIT cranu yyacHHKaMu KMTalChbKoro iH(pacTpykTypHoro npoekty BRI.
[Ipoext «OauH Mosic — OJIMH IIIAX)» Ha IECATUIITTS BUIIEPEIUB aMEPUKAHCHKY 1HII[IaTHBY.

Ile#i perioH crae TOIOBHUM MICIIeM BKJIaJaHHS KUTalChKHUX KamitamiB, kyau KHP
iHBecTyBana y mepioa 3 2005 mo 2022 p. $273 miapa. Tineku B 2021 p. KUTalChKi iHBECTHIIT B
OMU3bKOCXITHUNA PEeTiOH 301IBIIMINCS, 32 PI3SHUMHU OLliHKaMHU, Ha 360%, a OyAiBHUIITBO BUPOCIIO
Ha 116% mopiBasiHO 3 2020 p. [9]. KuTtaii BKkIagae 3HauHI 3yCHWIUIA Ta 1HBECTHIN] B Biam3bkuit
Cxin 1 Mae 3Ha4YHI AUIUIOMATUYHI TIepeMOrH B 1iboMy perioHi. [TosiBa rpynu 12U2, a 3a Hero 1 Ha
il OCHOB1 TOProBO-€KOHOMIYHOT'O TpaHCHOPTHOTO Kopuaopy «Iuaist - bauspkuii Cxin — €Bpomnay
(IMEC) 1, BignoigHo, koH(}IiKT Mixk [3painem i ['a30t0 — He BUNAAKOBICTh. 3 OJIHOTO OOKY, 1€
nparaenHs CIIIA B ymMoBax 3apo/pKEHHS Ta PO3BHTKY 0AaraTONOJISIPHOTO CBITY CTBOPHTH OCHOBY
JUIs 30epeXeHHs CBOT0 BIUIMBY Ha bimsbkomy Cxofi, 3 1HIIOTO - CTBOPUTH IiJl CBOEIO €Ti010
CHUCTEMY, 3/IaTHy MPOTHCTOSTH 3pOCTarouiidi moTykHOCTi Kwuraro Ta KoHcomimaiii MO3uIin
I'moGansroro IliBaus. Hapasi 70% uporo npoekty abo €, abo Oyne moOyaoBaHO HAHOIMKUUM
JaCOM.

OTxe, KOHQIIKT, gKMi po3moyaBcs Ha Teputopii I3paimo 3 7.10.23, moBHICTIO
BIJIMIOBiZ]a€ aMEPUKAHCHKOMY CTWIIIO BHpimeHHs rinobanpHux mpobdiem. (He 3a0yBaemo, mio
I3pains 3akynoBye 360poro y CIIA, a [nnis, sika € Apyrum 3a po3MipoM iMIOPTEPOM 30pOi, TAKOX

v
"
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3aKymnoBye ii B [3paini, mepeBakHO yepe3 MOpChKi nepeBe3eHHs ). Cektop ['a3u, skl KOHTPOIIOE
panukanbpHa icimamictchka rpyna XAMAC, Bix B3aeMonii 3 SKOIO 3apa3 BiJIMOBIISETHCS
[TamectuHchbka anmiHicTparis B Pamammi, cyTTeBo BIUIMBae Ha 0€3MEKy MOPCHKOTO
cynHorutaBetBa I3paimo. Ock kinbka crmoco0iB, siki ['aza BrimBae Ha 0Oe3leKy MOpPCHKOTO
CyJHOIUIaBCTBa [3painto:

Pakerni araku ta 3arpo3su XAMAC: I'pyma XAMAC B Cekropi ['a3u HeomHOpa3oBo
3MIMCHIOBAaJIa paKeTHI aTakk Ha 13painbehki mopTu (Amgoa) Ta CyaHa, IO CTBOPIOE
Oe3mocepeHI0 3arpo3y i MOPCBKOro TpaHcmopty. Lli aTaku MOXyTb NPU3BECTH M0
IIPUITMHEHHS MOPCHKUX NIEPEBE3€Hb Ta 30UIbLIEHHS PU3UKY AJIS CY/EH 1 OPTIB.

brnokaga T'asu: I3paine i €rumer minrpumytors Oiokamy Cekrtopa ['asm 3 Meroro
3ano0iraHHs MOCTavyaHHsS BOTHEMAJIBHOI 30poi Ta mMarepialiiB, sSIKi MOXKYTh BUKOPHUCTOBYBATHCS
BIICPKOBUM uWHOM. Ll Onokama MoXke CHPUYMHHUTH HAmNpyry Ta iHIUIECHTH 3 MOPCHKHMHU
CyJlaMH, a TAaKOXX 3 TYHEJISIMU Yepe3 sIKl HaMararoThCsl I0CTaBUTH BaHTax1 70 ['a3u.

[TepeBipka cyaiB 1 BaHTaxiB: [3painb CTPOro KOHTPOIIIOE Ta MEPEBIpsi€ CyAHA i BAHTAXI.
Ie moxe mpu3BecTH 10 3aTPUMOK 1 101aTKOBUX BUTPAT U1 BJIACHUKIB CyJI€H Ta IIEPEBI3HUKIB.

3arpo3a miparctBa: Y MOPCBKHX Bojax cximHoro Cepem3eMHOro Mopsi Ta Ouis
y36epesxoks ['a3u MOXKyTh iCHyBaTH 3arpo3M HipaTcTBa Ta HE3aKOHHOI JISIBHOCTI, 110 MOCHUIIIOE
PHU3UKH JIJIs1 MOPCHKOTO Cy/IHOIIIABCTBA Ta BUMArae J0AaTKOBUX 3aXOiB O€3IeKu.

[ToTeHIiliHi €KOJIOTIUHI PU3HUKHU: Y pa3l BOEHHHX KOH(IIIKTIB 4M 1HIIUACHTIB y paioHi
Cexkropa ['a3u Mmoke BUHUKHYTH HeOe3MeKa po3auBy Ha(TH UM iHIIUX HEOE3NMEeYHUX PEUOBHH Y
MOPCBKUX BOJaX, II0 CTBOPIOE EKOJIOTIYHI PHU3UKU U1 HABKOJIMIIHBOI'O CEpEeJOBUIIA Ta
MOpCBhKOi ¢uiopu Ta GayHu. MOKIUBUN BILUTUB HAa TEKTOHIYHI TUTMTH T4 CEHCMOAKTUBHICTh HE
TITEKM Ha bim3bkomy cxoi.

Otxe, Cekrop l'aza GesmocepenHbO BIUIMBAE Ha OE3MEKYy MOPCHKOIO CYAHOIUIABCTBA
[3painto, BUKIMKAIOUM 3arpo3d y BUIJISAI PaKeTHUX aTak, OJIOKaau, MEpeBIpOK BaHTaXIB Ta
IHmMX pu3MKiB. [3painbchka Biala BKMBalla 3axOMdiB s MiHIMI3allli HHX pPHU3UKIB Ta
3a0e3neueHHs] Oe3MeKu MOPCHKUX TepeBe3eHb y IboMy perioHi. Ha maHomy erami BiiichbKkoBa
cTpaterisi [3paimo 3BoauThCS 10 MOBHOro 3HUIIEHHS XAMAC Ta MOXIMBOCTI yOe3neuuTu
HaCeJICHHsI, TPAHCTIOPT CYXOITyTHUH Ta MOPCHKHIA BiJ] Iepepax0OBaHMUX BHIIE 3arpo3.

besneka mopTiB Ta MOPCHKOTO TPAHCHOPTY B I3paini — 1e KiIrodoBa mpobsieMa 3 Oriisiay
Ha T€ONOJIITUYHY OOCTaHOBKY Ta reorpadidHe MoJI0KeHHs KpaiHu.

[TigBumuTH eeKTUBHICTD MOPTIB Ui €KOHOMIKH [3painio ayke BaXXJIMBO, aJpke Maibke
99% ycix ToBapiB BBO3SIThCS Ta BHUBO3STHCS 3 KpaiHM MOPCHKUM IIIsIXOM. Tomy moTpiOHa
MoJiepHizauisg noptis. Tak nopt Xaiida ( HaceneHHs 283,284 oci0 y 23 poti) OyJi0 BUKYIUIEHO
[nniiicekoro komnaniero (Adani Grroup) 3a 1,15 mupz. moin. 1 BiH akTUBHO MojepHizyeTbest [10].
[3paine Mae mie Kinbka BENTMKUX MOPCBKHUX MOPTiB, mopT Amjon Ta nopt Eitnat. Ili moptu
MalOTh Cy4YacHi CHUCTEMH O€3MEeKH, BKIIOYAI0OUM KOHTPOIb JIOCTYITY, BiJJEOCIIOCTEPEKECHHS Ta
oOJlaiHaHHS JUIsl BUSIBJICHHS BUOYXOBHMX PEUOBMH Ta IHIIMX HeOe3nmeuHux marepiaiiB. I3painb
AaKTUBHO CIIIBOPALIIOE 3 MIDKHAPOJHUMH OpraHizamisiMi, TakKUMH K MIDKHapoJHa MOpCbKa
opranizauis (MMO), s 3a0e3nedeHHs] BUKOHAHHS MIXXHAPOJHUX CTaHIApTIB Oe3MeKH Ha MOPI.
e copusie 3minHeHHIO O0€3MEKH MOPCHKOIO TPAHCIIOPTY Ta MOPTIB y PerioHi. [3painbs moBHHEH
NPUIUIATH yBary TakUM acnekraM sak: boporsba 3 TepopusMom: 1€ Oyjae aKTyallbHO Ta
HeoOx1aHO B yMoBax BiifHH. [lopTu Ta ekoHOMIuHa Oe3neka: I3painb 3amexuTh BiJ MOPCHKOTO
TPAHCIIOPTY JJIs 30BHIIIHBOI TOpriBmi. Tak, ekcropt ToBapis i mociyr 0yB $58,4 mipa., iMmopT
— $59,2 miapa. [3]. Mopchbka momiiis Ta TpaBOMOPSIOK: 3aBIAKA MOPCHKIH MOl 7 5KOBTHSI
OyJi0 monepeKeHU Hama  Ha AIIKEJIOH 3 MOps Ta TONEPEeKeH] 3arpo3u Il MPUKOPIOHHUX
rocesneHb. Mopchka exoJioriuna 0e3neka. MojepHizailis Ta HayKOBO-TEXHIYHUHN TIPOrpec.

Po3rnsHeMo ocTaHHIHM MyHKT SIK IEPCHEKTHBHI MPOIO3uIlii. 3apa3 yMOBH BiiiHH B [3paini
MOJKYTh 3aBaJIUTH IIBUAKOMY BTUIEHHIO MpoeKTiB. lIpote, sk mpuxiazn, Oyno 3anpornoHOBaHO
QIbTEPHATHBY HA3€MHOMY TpPAaHCHOPTY — L€ CyAHAa Ha MOBITpAHIA noxymmi. Mapmpyt
po3movHeThcst B Ammoai 1 3akiHUMTbes B Xaidi abo Axko. Ilepenbauveni 3ynmuHku. Y
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MIHICTEPCTBI 3asBIISIOTH, 110 32 MOIMEPEAHBOI0 OIIHKOIO CyJHA Ha TOBITPSIHUX KPHJIaX MOXYTh
3HAYHO TOKPAIUTH CUTYyalilo Ha Joporax Kpainu. CyJIHO Ha MOBITPAHINA MOIYIINI BMILIY€ Bij
300 mo 600 oci0, a MBUAKICTh 3MIHIOETHCS B 3aJISKHOCTI BiJ THITY CyaHA. Tak, MacakKupChbKui
noizn Ha niHii Tenb-ABiB — Xaiida pyxaerbcs 13 mBHaKicTIO 10 130 KM/Tof 1 mepeBO3UTH
O0ymm3bko THCAYl 0ci0. CepenHs MBUAKICTh, TPaBAa, 3HIKYEThCA 3YIIMHKAMH, a CyaHa OyayTh
NPUYATIOBATH JIMIIE 10 OJHOTO MPHYATy B KOKHOMY MiCTi. 3a OLIHKaMHU €KCIIEPTiB, MOPChKa
noiznka 3 Ammgoaa 10 Tenb-ABiBa mpu CHOKIHHOMY MOpi 3aiiMe 25 XBWJIMH, MOPiBHSAHO 3 50
XBUJIMHAMH HA MAIllMHI B TOAWHH MK a00 47 XBWIMHAMHU IO 3ai3HUIN (4epe3 3yNUHKU Ha
cranmiax). . Maop, KoJMIIHIA AUPEeKTOp YTPaBIiHHS CYIHOIUIABCTBA, KPUTHKYE 17I€I0 TAKOTO
TPAHCIIOPTY dYepe3 TMOraHi YMOBU CYJHOIUIABCTBA Mia dYac mTopmy. Ha y30epexoki kpainu
TOPMHU OyBalOTh SIK 3UMOIO, Tak 1 BIITKY. Jloktop Enpkim ben-XakyH, MOCIITHUK MOPCHKOTO
TpaHcopty 3 TexHiOHY, SKUH Mpamroe KOHCYJIbTAaHTOM 3 MUTaHb CyAHOIUIaBcTBa B BMC
I3painto, Bkasye, M0 Mpu OIIHII €PEKTUBHOCTI TakKoi JiHIl HEOOXiAHO BPAaXOBYBaTH YacCTOTY
peiiciB, BiACTaHb MDK IYHKTaMHU IOCAJKA Ta BHUCAAKH IACaXUPIB, BIICTaHb JO TOPrOBO-
MIPOMUCIIOBUX LIEHTPIB, MAapKyBaHHS 1, 3BICHO, MOEJHAHHS 3 1HIIMMHU 3ac00aMU TPOMaJICHKOTO
TpaHcnopty [11].

OTxe, BCTAaHOBIICHHSI OPSAKY Ta CHOKO0 B npobiemHoMy Cekropi ['a3a 1 onTumanbHe
BUpIMICHHA bBIM3BKOCXIMHOTO THTAaHHS CTBOPHTHh MOXJIMBICTh peanmizamii BHYTpPILIHIX
TPAHCIOPTHUX TPOEKTIB MO MOPIO Ta 3alli3HUIl, a IO OCOOJMBO BAXJIMBO — II€ pearizallis
MDKHApOAHUX TMPOEKTIB MIOAO HOBUX TPAHCHOPTHHUX KOPHIOPIB depe3 OaraTo pi3sHOMaHITHUX
KpaiH. MoOJIMBI ¥ 1HIII TIEPCIEKTUBHI MPOEKTH, IMOB’sA3aHI 3 OCBOEHHSAM mycrteni Heres, Ta
OyayBaHHSIM BEJIMKHX IIOCEJICHb B 30HAX, SIKi paHime morpamisum mijx oocrpinu 3 Nasu. Ilpu
bOMY, Ma€ 3MIIIHUTUCS SIK CTaHOBHUIIE [3painto y perioHi, Tak i BIUIUB AMEPHUKH Ha BECh
brmuspkuit Cxin.
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CTAH TA NIEPCITEKTHBH PO3BUTKY
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ECONOMICS OF MARITIME TRANSPORT: STATE AND PROSPECTS OF
DEVELOPMENT
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PROMISING AREAS OF MARINE ENGINEERING
SCIENCE OF THE REPUBLIC OF KAZAKHSTAN

Sarsenbayev B.
Dean of the Maritime Academy, Yessenov University
(Aktau)

The intensification of maritime activity requires training of maritime professionals and
marine engineers of the highest qualification, as well as continuous professional development of
all leading maritime specialists to ensure the solution of up-to-date maritime scientific, technical
and production tasks, taking into account the real conditions of seafaring and development of
marine resources under complex, ice and storm conditions.

Relevant maritime professional training is possible only if experienced marine mentor
masters and engineers possessing many years of seagoing service, accident-free command of
marine vessels and actual experience in organizing and conducting maritime works and research
are involved in implementing academic programs and practical training.

In present-day conditions, maritime educational institutions of the Republic of
Kazakhstan are aimed at their upgrading in order to create research and educational centres
focused on certifying qualified personnel in accordance with international standards and carrying
out advanced researches in the field of marine science and technologies to increase the number
of the Kazakhstan residents employed on ships.

Based on the aim of the study, it is possible to highlight the areas of scientific solutions to
environmental and technological problems of the Kazakhstan sector of the Caspian Sea:

Task 1: Development and creation of ship optimally modified and sustainable fuel
sources.

Subtasks:

— Analysis of existing ship fuel sources and study of their potential as alternative energy
sources in shipping;

— Monitoring of efficiency and environmental impact of new sources of sea traffic, data
analysis to assess the impact of introduction of new fuel sources on shipping;

— Development of a mathematical model for the alternative fuels use, including
hydrogen; assessment of environmental impact;

— Development of eco-friendly prototypes of fuel sources, their efficiency and safety
testing;

— Creation of technical solutions to improve the energy efficiency of marine vessels.

Task 2: Development and optimization of ships’ traffic routes due to global shallowing of
the Caspian Sea.

— Sub-tasks:

— Collection and analysis of the high-resolution radar and optical images of the Caspian
Sea area under investigation;

— Collection and analysis of informative moderate-resolution optical images from the
MODIS-Terra satellite;

— The Caspian Sea level monitoring based on satellite altimeter data;

— Analysis and study of marine catalogs, maps and locations of the Caspian Sea;

— Routing of new transport corridors in the Caspian Sea;

— Digitization, amendment and correction of nautical charts;

— Study and optimization of water transport control and management systems;

— Ensuring monitoring and control of water transport management;

Maritime technologies digitalization.

Task 3: Development of predicted oil spill response model for economic entities in the

Kazakhstan sector of the Caspian Sea.
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Sub-tasks:

— Study of oil spill maps, marine geology and mapping of hazardous objects;

— Development of response plan for forces and means to prevent oil spill and
environmental pollution;

— Operations simulation for forces and means to prevent oil spill and environmental
pollution.

Task 4: Development and study of safe and effective methods for the green hydrogen
transportation and storage.

— Analysis of existing national and international transportation methods;

— Study and modelling of highly-efficient and safe green hydrogen storage technologies;

— Study and development of the best variants of green hydrogen transportation route
through the Caspian Sea.

— Development of methods to reduce green hydrogen losses during transportation and
fueling.
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®OPMYBAHHSA HOBUX JIOTICTUYHHUX BY3JIIB B KOHTEKCTI
MOPCBKHX BAHTAKOINEPEBE3EHb YKPATHU B YMOBAX
BOEHHOI'O HACY

Ky3omenko O. IO., Kyzomenko B. C., be3yznosa I. B.
Xepconcvka oepoicasHa MOpCcobKa akademis
(Vkpaina)

Beryn. Mopceki iepeBe3eHHs B YKpaiHi € BaKIUBOIO CKJIaJI0BOIO TII00aTbHOT JIOTICTUKHI
Ta MalOTh BEJIMKE 3HAYEHHS JUIsI PO3BUTKY HAllIOHAJIBHOI €KOHOMIKH. OJHAaK, 3 ypaxXyBaHHAM
CKJIQJIHOI BOEHHO-TIOJITHUYHOI CHUTYyalli B KpaiHi Ta OCOOJIMBO Ha XEPCOHCHKOMY HAaNpsMKY,
rajny3b CTUKA€THCS 31 3HAUHUMH BHKJIMKaMU Ta oOMexeHHAMU. [IpoOneMa nomsrae B Tomy, sK
3a0e3MeunT CTabUIbHICTh Ta 0€3MeKy MOPCHKUX NEPEBE3€Hb B YMOBAX BIHCHKOBOIO KOH(IIKTY
Ta CHPHUATH PO3BUTKY HOPTIB, MOPTOBOI 1HPPACTPYKTYpH, 30KpeMa BiJHOBUTH €(PEKTHBHY Ta
OesreyHy poOOTYy XEpCOHCHKOTO MOPCHKOTO TOPriBebHOrO TopTy. CydacHUN KOHTEKCT
VYkpaiHu BUMarae peTesibHOTO aHaji3y Ta MOLIYKy pillleHb LI070 3a0e3nedeHHs Oe3leku Ta
CTaOUTPHOCTI MOPCHKUX TEPEBE3CHB, [0 MAIOTh BEJIMKE €KOHOMIYHE Ta CTpaTeTiuHe 3HAYCHHS
s kpainu. Heupimena mnpoOnema BIUIMBae Ha eQEKTHBHICTh Traily3l Ta 3arpoxye ii
noJajibiioMy po3BUTKYy. OTxe, 10NOB1Ib CIIPSIMOBaHA Ha aHali3 MIpoOJieM Ta MOLIYK PillieHb, 1110
MOXYTbh CHPUSATH MOJOJAHHIO BUKIIHUKIB, SKI BUHUKAIOTh y 3B'A3KYy 3 BICHKOBOIO CUTYAL€l0 B
perioHi.

AKTyaJbHiCTh JociaimkeHb. Hampukinni XX Tta Ha mnoyatky XXI cromirra
CIIOCTEpIraeThCs 3aralbHUN TPEHJ 10 3pOCTaHHS MOPCHKHX IEpPEeBE3CHb B YKpaiHi, 30Kpema,
yepe3 XEepCOHCHKHM MOPCHKUI TOPTiBeNbHUN TOPT, SKUN Mae€ MOTEHIal CTaTH KIIYOBUM
TPaHCIIOPTHUM BY3JOM Ha miBAHI Kpainu. IIpore, BiiiHa BHecna CBOi KOPEKTHBH, CTBOpHJIA
3Ha4YHI OOMEXEHHs Ta 3arpo3u JJIsi HOPMAaJbHOI AISIIBHOCTI MOPCHKHMX IOPTIB, Y TOMY YHCII
XepCOHCHKOTO MOPCHKOTO TOPTiBENBbHOTO MOpTy. Ha choroaHi, okymartisi, 6J0kaa yKpaiHChKUX
MOpTiB Ta HeOe3meka CyaHOIUIaBCTBa y YOPHOMY MOpPI BHKJIMKAIOTH TJI00AIbHI MPOOJIEMH,
MOB’si3aHl 13 3a0€3MEYCHHSM CTAJIOTO PO3BUTKY JIIOJICTBA, a came, MPOOJIeMH TOJOMIY, IO
BUKJIMKAaHI HEMOXXIIUBICTIO MEPEBE3EHHS 3€pHA Ta 1HIIMX MPOAYKTIB CUIBCHKOTOCIOAAPCHKOTO
BUPOOHHUIITBA JO KpaiH, IO MarTh BHCOKY CHPOBHHHY 3aJIeKHICTh BiJ MPOAYKIIii
CITBCBKOTOCTIONIAPCHKOTO  BHPOOHMIITBA. BilichbkoBa arpecis Ta OKymallis TEpUTOpid Ha
IiBACHHOMY Ta CXiJIHOMY HampsiMKax, a TaKoX aHekcis Kpumy cTBopuiu cepilo3Hi Mepenrkou
JUTSL MOPCHKUX TIEPEeBE3€Hb, YCKIAAHIOIOYH KOHTPOJIb HAJl TEPUTOPI€I0 Ta Oe3MeKy Ha Mopi.

IMocTtanoBka 3aayi. ['0J0BHUM 3aBIaHHSM € BUBUEHHS Ta aHaJli3 OCHOBHUX HAIPSIMKiB
PO3BUTKY MOPCHKHX BaHTa)KOMEpeBe3eHb B YKpaiHi 3 akieHTOM Ha (OopMyBaHHS HOBHX
JIOTICTUYHUX BY3IIiB, BU3HAYEHHS CTpaTeriuHuX KPOKIB IS M ABUIIEHHS
KOHKYPEHTOCIIPOMOXKHOCTI KpaiHH B IIili Tany3i. BaxnuBo po3risiHyTH nuTaHHs 3abe3meueHHs
0e3MeKy CyTHOIUIABCTBA, MOXKIIMBI IUIAXH CIIBIpali 3 MDKHAPOAHUMH MAapTHEPAMU 3 METOIO
3a0e3medyeHHs] cTabUTBHOCTI Ta OE3MEeKM MOPCHKHUX TEepeBE3eHb B PETioHI. YMOBH BIMCHKOBOTO
KOHQIIIKTYy B VYKpaiHi BHMararoTb CHCTEMHOTO TMIAXOMy 10 3a0e3neueHHs Oe3neKd Ta
CTabUTLHOCTI MOPCHKHUX NIEPEBE3EHB, OCOOIMBO HA XEPCOHCHKOMY HAIPSIMKY .

PesynbTaTH JaociimxeHHs. Bpame reorpadiuHe  po3ranryBaHHS — YKpaiHM  J1ae
MOJXKJIUBICTh TPAHCIOPTYBaTH BaHTaX1 MOPCHKMMHM IuIsixamu B oHaa 120 kpain cBity. [lanuit
BUJI BaHTAKHUX IMEPEBE3C€Hb BIIMIHHO MiTXOIUTHh ISl OyJb-SKHX BUIIB TOBapiB, MPHU I[LOMY
3a0e3Meuyroud BHCOKY €KOHOMIYHICTh. MOpChKE TPaHCIOPTYBaHHS TOBapy J1a€ MOXKIUBICTh
MEepeBO3UTH SK BEMWKI MapTii Tak 1 oAuHOYHI BaHTaxi. Jlo BiitHU 75% 30BHINIHBOTO
BaHTa)X000Iry MpuUMagano camMe Ha MOPCBHKI MOPTHU, MPOTE, BTOPTHEHHSI KpaiHW arpecopa i
OJIOKYBaHHSI HEI0 MOPCHKHX MOPTIB BIUIMHYJM Ha 3arajbHi oOcard TopriBmi. Skmo mo 24
motoro 2022 poKy KOXKHOTO MICSIISI MOPCBHKI MOPTH B CEPEIHbOMY €KCTIOPTYBAlU 5 MIH. T.
3010Ks, TO y Oepe3Hi Iboro x poky udpa Bmaiga g0 200 tuc. T., ToO6TO y 25 pasiB MeHIIe.
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Bin moBHomacmtabHoro BroprHeHHs g0 22.07.2022 poxky moptud YKpaiHu Oyiau
3absokoBani BoporoM. 22 munHsa 2022 poky y CramOyni mix Ykpainorw, Typeuunnoro Ta OOH
BimOynocs mianucanHs yroau «lHimiaTuBa m1om0 O€3MEYHOr0 TPAHCTOPTYBAHHS 3€pHA Ta
MPOAYKTIB XapuyBaHHS 3 YKpaiHCbkMX mopTiB». [lix airo yrogum mnoTtpanwid 3 MOpTH:
«Opeca», «lliBnennuit», «HYopHOMOPCHK», KOHTPOJb 3a SKMMH IOBHICTIO 3aJMILAETHCA 32
YKPaiHCBKOK CTOPOHOIO.

OxkpiM BHIIE HaBEJACHHX IOPTiB, MNpamooTh MukonaiBcbkuii Ta OubBis, fSKi Ha
JaHUH  Yac HAJalOTh JIMIIE TOCIYTd OOCIYyrOBYBAaHHS 3aJi3HUYHOTO Ta aBTOMOOUIBHOTO
pyxomoro ckiaay. I1o >k cTocoBHO mOPTIB XE€PCOHCHKOIT 001acTi, TO X JOMUIBHO 3aiATH TICIIS
MOBHOT J€OKyMalii XepCOHChKOT 00macTi A 3a0e3MeUeHHs] BaHTAXKOIEPEBE3EHb Y 3B’SI3KY 13
HACTYNTHUMHU (aKTOpaMHU:

— T'eorpagiune posramryBaHHs: XepCOHCbKa OOJIaCTh pO3TALIOBAaHA HA IMIBJECHHOMY
y30epexoki YkpaiHu Ta mae goctyn 10 YOpHOTO MOps, M0 HAJa€ MOXIIUBICTH INBUIKO Ta
e(eKTUBHO NIEPEBO3UTH BaHTaXI1 B Pi3HI €BPOIEHCHKI KpaiHU Yepe3 MOPChKI MapIIPYTH.

— Po3Bunena noproa iHdpacTpykTypa: mopTH XepcoHChKOI 001acTi, Taki sIK XepCoH Ta
CKkaZloBChK, MalOTh CydacHy HOPTOBY IH(PACTPYKTypy, SKa MOKe OOCIyroByBaTW pi3HI BUAU
BaHTQXIB Ta pO3MIPIB CyJAEH, M0 JO3BOJSE€  3a0e3redyBaTd  PI3HOMAHITHI  BHIU
BaHTAXKOMEPEBE3EHbD, BKIIOYAOUHN 3€PHO, BYT1JIS, METAIOMPOIYKIIIO Ta 1HIII TOBAPH.

— 3B'A30K 3 TPAHCIOPTHUMU MeEpeKaMH: XEpPCOHChKa O00JacTh Ma€ 3allI3HUYHUN Ta
aBTOMOOUIBHUIM 3B'A30K 3 PI3HUMHU pErioHaMu YKpaiHW, IO pOOUTHh MOMJIMBUM IOAAIBLIMN
TPAHCHOPT BaHTaXKIB J0 BHYTPILIHIX PUHKIB Ta MiCLlb IPU3HAUYEHHS B YKpaiHi Ta 3a il MexXaMu.

— Po3BuTOK TOpriBMi 1 JIOTICTUKHA: TIOBHE BHUKOPHCTAHHSA MOPTIB XEPCOHIIMHU MOXKE
CIPHUATU PO3BUTKY TOPTiBJi Ta JOTICTUKM B perioHi, 3abe3nedyroud HOBI poOoui Micusg Ta
IHBECTHIIIT B EKOHOMIKY.

— JluBepcudikallisi TpaHCIIOPTHUX MapIIPYTIB: Y 3B'A3KY 31 CKJIAJHOI T'EOMOIITHYHOIO
CHUTYaLlI€10, JICOKYTAII€}0 TEPUTOPI Ta OOMEKEHHSAMHU Ha TPAH3UT yepe3 JAesKi 1HIII PErioHH,
BUKOPHUCTaHHS TIOPTiB XEPCOHIIMHN JT03BOJISIE TUBEPCH(DIKYBAaTH MapIIpyTH BaHTAKOIEPEBE3EHb
Ta 3a0€3MeYUTH Ha/lIHY aJbTePHATHUBY Ul €KCIIOPTY Ta IMIIOPTY TOBAPIB.

— IlinTpumMKa eKOHOMIKM perioHy: 3a0e3ledeHHs aKTUBHOTO (YHKIIOHYBAaHHS TOPTIiB
XEepCOHITUHU MOXKE CIIPHATH MATPUMII €KOHOMIKH PETiOHY, CTBOPEHHIO HOBHUX POOOYMX MiCIb
Ta PO3BUTKY 1HPPACTPYKTYPH.

Omxe, mpu MOBHIM AeoKymaliii XepCOHCHKOI 00J1acTI BUKOPUCTAHHS TTOPTIB IIBOTO PET10HY
JUIst 3a0e3MeueHHs] BaHTaXOIEepPEeBE3eHb 10 €BpPONU CTa€ PO3YMHMM KPOKOM 3 €KOHOMIYHOI Ta
JIOTICTUYHOT TOYKH 30Dy .

Bu3HaunMo OCHOBHI HampsIMKH PO3BUTKY MOPCHKUX BaHTA)XOIEPEBE3EHb B Y KpaiHi:

— MopaepHizariisi mOpTiB (BiTHOBJIEHHS TOPTIB): OJJHUM 13 TOJIOBHUX HAIIPSIMKIB PO3BHUTKY
MOPCBKHX BaHTa)XOIEPEBE3EHb € MOJIEPHI3allisl MOPTOBOi 1H(PpACTPyKTypU. YKpaiHa Mae BETUKHHA
MOTEHIIIA Y PO3BUTKY MOPCBKUX MOPTiB Ha YopHOMY Ta A30BCBKOMY MOpsX. MojepHizatis
MOPTIB JO3BOJIUTH 30UTBIITUTH iXHIO MICTKICTh, ITOKPAIIUTH TEXHIYHY OCHAIICHICTh 1 3MEHIIUTH
gac 00pOOKHM BaHTaXiB.

— Po03BUTOK JOTICTUYHUX LEHTPIB: CTBOPEHHS JIOTICTUYHUX LIEHTPIB MOPYY 3 MOPCHKUMHU
NOpPTaMH € BAXJIMBUM €TallOM y PO3BUTKY MOPCHKOI JIOTICTHKU. Lli LieHTpH chpsMoBaHi Ha
3a0e3MeveHHs] 3pYyYHOro 30epiraHHs BaHTaXiB, iXHIO OOpPOOKY 1 pO3MOAT MO pI3HUX IyHKTIB
MPU3HAYEHHS.

— IligBumenHss e(eKTUBHOCTI JIOTICTUYHUX TMPOIECIB: BIPOBADKEHHS CYYaCHUX
iHQOpMAIIfHUX TEXHOJIOTIH 1 CHCTEM YINpPaBIiHHA JIOTICTUKOIO JO3BOJHTH  ITiBUIIUTH
e(EeKTUBHICTb MOpPCBKMX BaHTaXolepeBe3eHb. lle BKIouae B cebe BUKOPHUCTAHHS CUCTEM
BiZICTE)KEHHSI BAHTaXKiB, ONTHMI3aIlil0 MapIIPYTiB, MIOKPAIIEHHs CKJIQJICEKOTO YIPaBIIiHHS Ta 1HIII
IHHOBAI].

— Po3BUTOK MyJIBTUMOAAIBHUX TPAHCTIOPTHUX MEPEK: BAXKIUBUM ACHEKTOM DPO3BUTKY
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MOPCBKOI JIOTICTUKH € CTBOPEHHSI MYJbTUMOJAJIBHUX TPAHCIOPTHUX MEpEXk, sKi 00'€IHYIOTh
MOPCBKHUH, 3a113HUYHUHN, aBTOMOOUTFHUN Ta TIOBITPSHHUIA TPAHCIIOPT, 1110 JO3BOJIUTH ONTHMI3yBaTh
MapIIpyTH Ta 3MEHIIUTH BUTPATH Ha N1€PEBE3CHHS.

LIi 3aranbpHi pekOMEHJAIil € OCHOBOIO Uil (pOpMYyBaHHS CTpPATEriyHUX IUIAHIB PO3BUTKY
BaHTAQXHHUX MEPEBE3CHb B YKpaiHi B yMOBaxX MICJIABOEHHOI BinOynoBH. IIpoTe, BapTO po3ymiTH,
10 TOBHOMAacITabHa BIHCHKOBA arpecis pociiicekoi Qenepamii mpoTu YKpaiHu CHpHYMHKIA
Oe3mnpereIeHTHI HACHIIKK TI0 PyHHYBaHHIO 1HPACTPYKTYPH Ta MEPEIIKOKAHHIO POOOTH MOPTIB.
Ha cporonni, 3a 3assBaMu NpEICTABHUKIB OKYMAIIHHUX aJAMIHICTpalliil, OKyIIaHTaMH IJIAHY€EThCS
BUKOPUCTAHHS TOPTiB MiBAHSA YKpaiHu sk 0a3 g npuiiomy OyIiBEeIbHHX MaTepialiB Ta
BIIICBKOBUX BaHTaXiB, 30KpeMa, MoBa e mpo mnopTtu I'enivecbka, CkanoBchka, bepasHcbka Ta
Mapiynossa. Odirniiina iHGopmarliiss mpo poOOTy MOPTIB HA TUMYACOBO OKYIIOBAaHUX TEPUTOPISIX
BificyTHs. Takox, BiZICYTHS OOCTOBipHA iH(pOpMAallis CTOCOBHO TEXHIYHOI MOXKIIMBOCTI HOPTIB
3J1MCHIOBAaTH CBOIO pOOOTY, 30KpEMa, IO CTOCYEThCS pYHHYBaHb, IOIIKOIXKEHb, MapOAEpCTBa.
Orxe, OUIBII KOHKPETHO IPOTHO3YBaTW TMEPCIEKTHBU BIIHOBJICHHS pPOOOTH TOPTI IMmicis
JICOKyTIaIlii MO>KHA OYTH JIMIIIE IIJITXOM TEXHIYHOTO aHai3y CTaHy IMOPTIB.

o x crocyeTbCs BiTHOBJIEHHS MOPTOBOI 1H(GPACTPYKTypH XEpPCOHIIMHH, TO 31 CIiB
rosioBu AnMiHicTpauii cynHoruiaBcTBa €BreHis Irnarenko: «TyT, Ha Kajab, IPOTHO3U TAKOX
HeBTIHI. [HppacTpyKTypy MOPTIB Ta PIYKOBUX TEPMIHAJIB, SIKI PO3TAIIOBaHI Y3[OBX THpIa
piuku JJHinpo Hkdye KaxoBChbKOro mutro3y, 4aCTKOBO 3pYHHOBAHO Ta BUBEAEHO 3 Janry. JIHinpo
€ OCHOBHOIO CYAHOIUIAaBHOIO apTepielo Ykpainu, a KaxoBcekuil mnuio3 OyB KpalHIM
JTHITTPOBCHKHM IILTI030M, 110 BUITYCKaB CyJHA B O1K BIAKPUTOTO MOPSI.

XepCOHCKHI MOPCHKHIA MOPT YHIKAIBHUH, OCKUIBKY MOEIHYE B cOO1 JIBI CKIIQAOBI: PiUKY
1 mope. Takox mOPT Mae IUIOPIYHY HaBiramiro. XEpPCOHCBKUN TIMOPT 3aBXKIU CIIABUBCS
3aBaHTXEHHSAM CyJeH sK Ounsd mpuuamny, Tak 1 Ha peial. Banraxi, ski dmmm mo [Hinpy,
TPAHCHIOPTYBAJIA TPAH3UTOM 4Yepe3 XEpCOHCHKHH TIOPT B CTOPOHY TJIMOOKOT BOAW JUIA
JIOBaHTa)keHHs cyneH Panamax Ha peiiai OuakoBa a6o Onecu. YacTrHa BaHTaXiB 3axX0JuiIa Ha
peitn XepCOHCHKOro MOPTY JUIsl 3aBaHTaKEHHS CyJEH, L0 MpsAMYyBaJId A0 KpaiH OJIM3bKOIo
3apyOiXKs, 1HIIA YacTUHA JOCTaBJsUIacs 0e3mocepeHbO 0 1boro nopry. Tomy XepcoHChKUA
MOPCBKHMI TOPT 1 Ha3UBaIOTh «BopoTamu JlHinmpa». 3a momepenHi pokd B MEpioj HaBiramii 1o
piuni /IHINpo HmOpiYHO TpaHCHOPTYBaJIU 10 12 MIIH TOHH 3€pHOBUX 1 I'€HEpalbHUX BaHTAXIB.
Came 3 XepcOHCHKOTO MOPTY EKCHOPT LIOPIYHO csiraB A0 3 MiIH ToHH. Ha xanb, 3apa3
NOBHOIIIHHE BIJTHOBJICHHS MOPTY MOXJIMBE JIMILIE IICJIA JIEOKyMallii J1iBOOEpeKHOI YacTHHU
XepcoHChKOi 001acTi, TOMYy CIpPOrHO3YBaTW TEPMIHM HAa JaHUM MOMEHT JyXe CKIAIHO.
[Tonepeny, sik Bxke 3a3HaYUB, OaraTo poOOTH 3 PO3UYUILEHHS Ta PO3MiHYBaHHS TEPUTOPIi.»

BucnoBku. Jlns YkpaiHu, BIAHOBJIEHHS Trajy3l MOPCHKOTO TPAHCHOPTY Yy MOBOEHHMM
nepion nepeadayaTuMe 3HaYHe 301IbIIEHHS 00CSTiB 1HBECTHIIIM Ta HAPOIIyBaHHS aJalTUBHOTO
KOHKYPEHTHOTO TMOTEHIialy MOPCHKOTO TPAHCMOPTY YKpaiHW, Y TOMY YHCIHI, 3 ypaxyBaHHIM
fioro exojoriuHocTi. Po3mmpeHHs o00CSTriB BaHTa)XONEpeBE3eHb BHMAaraTuMe pO3BUTKY 1
MoJIepHi3allii TPaHCIOPTHOI Ta JIOTICTUYHOI 1HPPACTPYKTYpH, BKIIOUAIOUN JIOPOTH, 3aJII3HULIIO
Ta MOPCBKI TepMiHamu. BuxopucraHHs XepCOHCHKHX IOPTIB MOXKE 3MEHIIUTH MoTpedy B
TpaH3UTI uepe3 1HII 06acTi YKpaiHu, 0 COpUIATHME CKOPOYEHHIO TPAHCIIOPTHUX BiJICTaHEH Ta
3HWKEeHHIO BHUTpar. [loctynm 10 XepCOHCHKMX MOPTIB 3pOOUTH YKpPaiHChKI TOBapu OuIbII
KOHKYPEHTOCIIPOMOKHUMH Ha CBITOBOMY PHHKY 4Yepe3 3MEHIIEHHsS TPAHCIOPTHHX BHUTpAT Ta
NPUCKOPEHHs TOCTayaHHsA. BaXJIMBO BpaxoBYBaTH, IO ISl JOCATHEHHS IIMX MO3UTHUBHHUX
HaCJIJIKIB MOTPiIOHO Oyne 3AiMCHUTH 1HQPACTPYKTYypHI 1 JIOTICTMYHI IHBECTHUIIi, a TaKOX
3a0e3neunTH e(heKTUBHY PETyIIOI0YY Ta MUTHY MiATPUMKY JUIsl IOPTOBOT isTIBHOCTI.
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CTAJIUH PO3BUTOK SIXTOBOI'O TYPU3MY

Cagenvesa I. B., Hagpo3zoea I0. O.
Ooecbkutl HAYIOHATLHUL MOPCHKULL YHIGEpCUmMem
(Ykpaina)

Beryn. B cydacHoMy CBiTi, /1€ CTaJICTh PO3BUTKY CTa€ Je/aii Ba)IIMBILIOK IT100aJIbHOO
METOI0, TYPU3M BUSIBISIETHCSI HE JIMIIE CYTTEBUM JDKEPEIIOM JOXOAY IS KpaiH, aje i BaKIMBUM
YUHHUKOM JJIs1 3a0€3MeYEeHHs CTaloro po3BUTKY iXHIX perioHiB. OnHi€I0 3 raimy3ei TypusMy, ska
BIJI3HAYAE€THCS CBOEPIIHICTIO Ta IMOTEHIIIAJIOM BIUIMBY Ha €KOHOMIKY, € SIXTOBUI TypHu3M. SXTOBHIA
TYpU3M € OJITHUM 3 TUX BUIIB TypU3My, 10 HAWOULIbII TUHAMIYHO PO3BUBAETHCA OCTAHHIM 4acoM
[1, 2]. CBiToBa IHIYCTpisl SIXTUHTY HPOJAEMOHCTpPYBaja CBOK NPUOYTKOBICTh HaBITh B IEPIOJ
naHjaemii 1 3apa3 mae OaraToMinbspAHUN o0ir [2, 3], ocoOiuBO B KpaiHax, SKHUM HajeXaTb
octpoBa. Kpim Toro, y miif cdepi 6i3Hecy B Oararbox KpaiHax 3a/isiHI COTHI THCSY Jiroael [4], mio
HiIKPECIIOE ii collianbHy 3HAUYIIICTh. SIXTOBUN TYpHU3M € OJTHUM i3 BUJI1B BOAHOTO TYPHU3MY, KU
HOJISITa€ y MOJIOPOKYBAaHHI Ha sIXTaX a00 Karepax 1o MOopsX, OKeaHax, piukax abo o3epax Ta MOXKe
MaTH pi3HI (popMHu, Taki SK CHOPTHBHUM, pEKpealiifHUi, KyJIbTYpHHMH, OCBITHIM, HayKOBHii,
eKOJIOTIYHUN Tomlo[S]. SIXTOBUI TypHW3M CHpHUSAE CTAJIOMYy pPO3BUTKY, OCKUIBKH BIUIMBAE Ha
€KOHOMI4HI, COLiaJIbHI Ta €KOJIOT1YHI ACIIEKTH JIsNIbHOCTI MOPCHKHUX KPaiH.

AKTYaJbHICTh JOCTIZKeHHA. Y 3B’S3Ky C IIUM BUHHUKAE€ HEOOXITHICTH MOCIIIKCHHS
CTPATEriYHOTO PO3BUTKY LIBOTO HAINpPSIMY PO3BUTKY TYPUCTHYHOI Taldy3d 3 TOYKH 30py HOro
CHPUSIHHS JOCATHEHHIO 1iyiel cTanoro po3BUTKY 10 2030 poky [6], OCKUIBKH PO3BUTOK SIXTOBOTO
TYpU3My MOK€ MPU3BECTH 10 HU3KM BHKIIMKIB, SIKI NMOTPIOHO BUPINIYBAaTH 3 YpaxyBaHHSAM
IPUHIIUIIIB CTATIOCTI:

IToctanoBka mpoOJemMu. Y CydacHOMY CBITI, JIe JOCSATHEHHS CTAJ0r0 PO3BUTKY € OHIEI0
3 HaWBaXJMBIMUX TIOOANBHUX LIEH, TYpHU3M CTa€ KIIOYOBUM YHMHHHUKOM ISl 3a0e3redeHHs
€KOHOMIYHOTO TIPOIBITAaHHS Ta COIIOKYJBTYpHOI cTaOuUThbHOCTI perioHiB. OmHaK, cepen
pi3HOMaHITHUX (OPM Typu3My, SXTOBHHA TYpPH3M BHAAETHCS OCOOJIMBOIO Taly33i0 3 YHIKaIbHUM
MOTEHIIIaJIOM Ta BIUIMBOM Ha €KOHOMIKY Ta CyCHiJIbCTBO. AJIe 3 POCTOM MOIMYJIIPHOCTI IXTOBOTO
TYpU3MY 3'SBISIETHCS S POOIIeM, sIKi MOKYTh HETATUBHO BIUTMBATH Ha MPUPOIHE CEPEIOBUILE,
€KOHOMIKY Ta COIIOKYJIbTYpHUH JanamadTt. 301UIbIICHHS MOTOKY SXT MOYKE BUKJIIMKATH €KOJIOTIYH1
npobiaemMu, Taki sSK 3a0pyJHEHHS BOJ, IOIIKO/KEHHS KOpPaJloBUX pH(PIB Ta 3MEHIICHHS
010pI3HOMAHITT B MOPCBKHX eKocuctemax [7]. 3pocTaHHS TYypUCTHYHOIO TIOTOKY MOXe
BUKIIMKATH 3MIHH B MICIICBUX CITIJTLHOTAX, TaKi sIK 30UTBIIICHHS IIH HA HEPYXOMICTh, PU3UK BTPATH
TPaAMIIIHHOTO CTIOCO0Y KUTTS Ta BIUIUB Ha MICIEBI pHHKHU Tpari. KpiM Toro ciij 3a3Ha4uTH, 110
JIesiKi perioHu, MpUBaOIIMBI ISl IXTOBOTO TYPH3MY, MOXKYTh HE MaTH JOCTaTHBOI IHYPACTPYKTypH
JUId TIpUHOMY SIXT, 110 MOYKE MPHU3BECTH /10 HEHAJIE)KHOTO BUKOPHUCTaHHS NPUOEPEKHUX 30H Ta
HETaTUBHOTO BIUIMBY Ha €KOCHUCTEMH. ToMy BHHUKae TpodiieMa HEOOXiTHOCTI PO3pOOKH
MexaHi3My 3a0e3MeUeHHs CTANIOCTI Ta 30aJJaHCOBAHOCTI B PO3BUTKY CBITOBOTO SIXTOBOTO TYPHU3MY.

PesyabTaTi jpocaimkenHs. s 3a0e3meueHHs CTaJOCTI PO3BUTKY CYCIUIBCTBA IPH
AKTUBHOMY PO3BHUTKY SIXTOBOTO TYypU3MYy IPOIOHYETHCS Mepel0auyuTH MEeXaHi3M BPETryJIHOBaHHS
HACTYIHHX MPOOIIEM.

Hepm 3a BCC H€O6XiI[HO 3BCPHYTH yBary Ha T¢, IO B Cy4aCHOMY CBiTi, IS BaXKJIMBICTH CTAJIOrO
pO3BUTKY HaOyBae Bce OLIBINOI aKTyallbHOCTI, JUIsl Tally3l TPaHCIOPTY, 30KpeMa SIXTOBOTO TPAHCIIOPT,
BHM3HAYAIOTh HOBI BEKTOPH PO3BUTKY, OPIEHTOBAaHI Ha EKOJOTiYHI Ta eHeproe(eKTWBHI CTaHIApTH.
3ampoBaKEHHS! CTPOTHX HOPM Ta cepThu(iKaliil IIst sIXT € KpOKOM BIEpe]l y HalpsSIMKy CTaJIOT0 PO3BUTKY,
10 crpuse 36epe)KCHHIO MIpUPOAHOTO CCpCAOBHUIIA Ta 3MCHILICHHIO ix BYTJICLICBOTO CJ'IiI[y.

OnHi€0 3 KIIOYOBUX MPOOJIEM, SIKy BHUPILIYE CTPOTe PETYJIOBAaHHS Ta cepTHdikaris, €
€KOJIOTIYHUN AacCIeKT SIXTUHTY. 3pOCTaHHs MOIYJSPHOCTI SXTOBOIO TYpPHU3MY HPHU3BOAUTH [0
30UIBIIICHHS YUCHIA SXT Ta KaTepiB, M0 MOXKE MOTEHIIIHHO 3arp0oKyBaTH MOPCHKHUM €KOCHUCTEMaM.
Ctpori eKoJoriuHi CTaHIapTH, BKJIIOYAIOUYM BHUMOTH IIOJO0 OOpOOKH BiJIXOJiB, BUKOPUCTAHHS
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0e3BIIXOMHUX MarepiajgiB Ta OOMEKEHHS BUKHJIIB, CIOPSIMOBAHI Ha 3MCHIICHHS HETaTHBHOTO
BIUIMBY Ha MOPCBHKE Cepe/IOBHILE.

OpmHak, €KOJOTIYHI CTaHJApTH — II€ JIMIIEe OJWH acleKT. EQEeKTUBHICTh BUKOPHUCTAHHS
eHeprii Tako)XX BKpall BaXJMBa JUIsI JIOCATHEHHS CTaJloTO PO3BUTKY B SXTOBIH i1HAYCTpil.
3anpoBa/keHHsT cepTHdikamii eHeproeeKTUBHOCTI CTUMYJIOE PO3POOKY Ta BHKOPHCTAHHS
IHHOBAI[IMHUX TEXHOJIOTiH, CIPSAMOBAaHUX Ha 3MEHLICHHS CIOXXHMBAHHS MaJbHOTO Ta BUKUIH
MapHUKOBHUX ra3iB. PO3poOHMKN Ta BHUPOOHWKHM IOBHHHI IIYKAaTH BIOCKOHAJICHI KOHCTPYKTHBHI
pimeHHs, u1o OyAyTh CIPUATH PO3BUTKY €KOJIOTIYHOT Ta eHeproeeKTUBHOI IXTOBOI 1HIyCTpil [8].

3 iHmoro OOKy, CTpOTe PEryJIOBaHHs Ta cepTU(iKallisi MOXYTh BIJIUBATH Ha €KOHOMIKY
raimysi, BUKIMKAIOUM MEBHI TPyAHOII JUIst Oi3Hecy. AJie 1ie BapTO TOTO, OCKUIBKH IIi CTaHIApTH
CTBOPIOIOTb HOBUH CTaHIApPT Ul AKOCTI Ta BIANOBIAAIBHOCTI B raly3l SIXTOBOI'O TPAHCHOPTY.
KpiM Toro, cripusie MmiJBUIICHHIO MPECTHXKY OPEHIB, sIKi BiIIOBIIaI0Th HAWBUIIUM CKOJIOTITYHUM
Ta €HEPreTUYHUM CTaHapTaM.

3 MOCTIMHUM 3pOCTaHHIM IHTEpECY A0 SXTOBOI'O TypU3MYy, CTAa€ HAJ3BUYAWHO BasKIMBHM
BJIOCKOHATIOBAaTH  1HGPACTPYKTYpy JJIA 3a0€3MEUeHHs CTaJlor0 PO3BHUTKY Ili€i  ramysi.
[HBecTyBaHHS B DPO3BUTOK i1H(PACTPYKTYPH ISl SXTOBOTO TYpHU3MY, Take SK OyJiBHHUITBO
IpUCTaHEW Ta BJOCKOHAJIEHHS CHUCTEM YIIPaBJIHHS BIAXOJAaMH, BHM3HAYa€ HOBI CTaHIApTH
€KOJIOT1YHOT Ta COIiaJIbHOI BiIMOBIIAILHOCTI.

[To-nepmie, OyaIBHUITBO Ta MOJEpHI3aIlisl NPUCTAHEH € KIFOYOBHUM KPOKOM JIs
3a0e3neueHHs pOCTY SAXTOBOTO TYpU3MY Ta MOTO BILUTUBY HA €KOHOMIKY MiciieBux rpomai. CydacHi
MPUCTaHI TTOBMHHI BPaxOBYBaTH €KOJOTIYHI CTaHAAPTH, 3a0e3meuyroun Oe3neKy s MOPCHKOTO
cepeloBuINa Ta 3a0€3Meuy0Un YCiM yYaCHHKAaM TYPUCTHYHOTO mpouecy KomdopTtHi ymoBu. Kpim
TOT0, BOHM MOXXYTbh CTAaTH LIEHTPOM COLIIOKYJITYPHOI B3a€MOJIi, A€ TYpUCTH Ta MICLEBI XKHUTENi
MOKYTh OOMIHIOBATHCS JOCBIJIOM Ta HABUYKAMHU.

[To-npyre, BIOCKOHAJEHHS CHUCTEM YHOPABIIHHS BIAXOJaMHU Ha SXTaX Ta B3JOBXK
npuOepeXKHUX TEPUTOpIll Tpae KPUTHUHY pOJIb Yy 30€pekeHHI MOPCHKOIO CepeloBHILA.
BnpoBamkeHHST TEXHOJOTIH AJi TOBTOPHOTO BUKOPHCTAHHS BIAXOJIIB, a TAKOXX BUPOOHUITBO Ta
BUKOPUCTaHHS €KOJIOTIYHO YHCTUX MaTepialiB y CHOPY/DKEHHI 1HQPACTPYyKTYpPH, MOKE 3HAUHO
3MEHIINTH HETATUBHUH BIUTUB PO3BUTKY TYpHU3MY Ha €KOCHUCTEMHU.

OnHak, TpU BIPOBA/PKEHHI TakuX I1HQPACTPYKTypHUX 3MiH, BaXJIMBO BpPaxOBYBaTH
noTpedH MiCLIEBUX I'poMajl Ta 3a0e3MedyBaTh iXHIO aKTUBHY Y4acTh Y IPOLEC] IPUHHATTS PIlLIEHb.
ChiBrpanis 3 MiCIIEeBUMH OpraHaMHM BIIJM, TPOMaICBKUMHU OpraHi3alisiMu Ta Oi13Hec-CTPYKTypaMu
MOXK€ JIOTIOMOTTH CTBOPUTHU 1H(QPACTPYKTypy, fAKka Oylae eKOHOMIYHO e(EeKTUBHOI Ta
IpUPO1030epiraryoro.

OTxe, 1HBECTYBaHHS B 1HQPACTPYKTYpYy AJsl SIXTOBOTO TYypU3My HE TUIbKU 3abe3rneuye
PO3BUTOK Traiy3i, aje ¥ BU3HAYa€ CTaHIAPTU CTAJIOCTI Ta BIANOBIAAIBHOCTI B TYPHU3MI.
30a1aHCOBaHICTh MIDXK PO3BUTKOM Ta 30€peKEHHSM MPUPOJHOTO CEPEeJOBHINA € KIOYOBUM
(aKTOpPOM y CTaJIOMy PO3BHUTKY SIXTOBOT'O TYPHU3MY.

SIxToBuil TypHu3M, K chepa aKkTUBHOTO BIATIOYMHKY Ta MOJIOPOKEH, HEBI'€MHO MOB'I3aHUN
3 OCBITHIM CepeJOBMIIEM. 3alyCcK OCBITHIX KaMIlaHiii Ta iHIIiaTWB, $Ki MalOTh Ha MeETI
MIJBUIIEHHS €KOJIOTIYHOI CBIAOMOCTI SIXTCMEHIB Ta TYpPUCTIB, CTA€ KIIOYOBUM €JIEMEHTOM [
30epexeHHs MOPCHKOT'O CEpe0BUINA Ta CTBOPEHHS CTAJIOTO SIXTOBOTO TYPHU3MY.

[lo-nmepmie, ekojoriyHa oOcCBITa, CHOpSMOBaHAa Ha SAXTCMEHIB, MOXE BKJIIOYaTH B cebe
HaBYaHHS €(QEKTUBHOMY BHKOPHUCTaHHIO PECYpCiB Ta MPAKTUKaM 3MEHILIEHHsS BIUIUBY Ha BOJHI
€KOCUCTeMH. SIK UJleHM MOPCHKOi CHUIBHOTH, SXTCMEHH T[OBHHHI PpO3YyMITH Ba)IJIHUBICTh
JOTPUMAHHS €KOJIOTIYHUX CTaHIAPTiB, MO0 3a0€3MEYUTH JOBIOCTPOKOBY CTIHKICTH MOPCBKOTO
CepeloBUILA.

[To-gpyre, OCBiTHI iHILIATUBH AJIi TYpUCTIB MOXYTh BKIIOYaTH B cebe iHTEpaKTHBHI
JIEKIIii, BOPKIIOMHM Ta EKCKypcCii, CIpsSMOBaHI Ha O3HAWOMJICHHS 3 YHIKAJIBbHICTIO MOPCBKHX
€KOCHCTeM Ta iXHIM BIUIMBOM Ha 3arajibHUil exojoriunuii OGamanc. TypucTtu MaroTh cTaTé
ambacasopaMu MIPUPOJIU, AKTUBHO CIIPHUSIOUH i1 30€pEKEHHIO IT1J1 4ac CBOIX IMOJOPOXKEH.
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[To-Tpere, BaykKIMBO CTBOPIOBATH MAapTHEPCTBA 3 HAYKOBUMHU YCTAaHOBAMH Ta €KOJIOTTYHUMHU
opraHizalissMu Juis po3poOkH iH(pOpMaLiiHUX MaTepiaiiB Ta HaBYAIBHUX pecypciB. Lle moxe
BKJIIOYATH CTBOPEHHS €KOJIOTTYHHUX NaM'STOK, 1€ AXTCMEHU Ta TYPUCTH MOXXYTb OTPUMATH JOCTYI
JI0 aKTyalbHOi iH(popMallii Mpo OXOpOHY NPUPOAM Ta €(EeKTUBHE BUKOPUCTAHHS HPUPOIHUX
pecypciB.

BucHOBOK monsirae B TOMy, IIO €KOJIOTIYHA OCBiTa € HEOOXiIHUM E€JIEMEHTOM CTaJloro
PO3BUTKY SIXTOBOI'O Typu3My. TUIbKH 3a JOIOMOIOI0 BJIOCKOHAJIEHOI CBIIOMOCTI Ta MO3UTHUBHUX
3BHYOK TYPHUCTIB Ta IXTCMEHIB MOXIIMBO CIIOJIBaTHCh HA T€, 0 MOPCHKI €KOCHCTEMH 3aJIUIIATHCS
3JOPOBUMHU Ta NPUIATHUMHU JUIsl BAKOPUCTaHHS MallOyTHIMU IOKOJIIHHSAMH.

Crhin 3a3HauuTH, OIO0 PO3BUTOK SXTOBOTO TYpU3MYy BHMarae HE JIMIIE CTpaTerii
€KOHOMIYHOI'0 3pOCTaHHs, ajle ¥ ypaxyBaHHS BaXJIMBOCTI JYMKH Ta y4acTi MICLEBUX CILJIbHOT.
BpaxyBaHHs iXHBOI MEPCHEKTHBM Ta aKTHBHA y4YacTh Yy po3poOlli Ta BIPOBAKEHHI CTpaTeriit
CTalOTh (PYHAAMEHTAIBHUMM CKJIAZOBUMHU CTAJOr0 Ta B3AEMOBUIIHOIO PO3BUTKY SIXTOBOTO
TypU3MYy.

[To-nepire, MicieBi CHiIBHOTH BOJIOJIIOTH TNIMOOKMM 3HAHHSAM CBOIiX TEPUTOPIH, iXHBOT
KyJIbTYpH Ta MPUPOJHUX pecypciB. BpaxyBaHHS iXHBOI AyMKH B po3poOLli CTpaTeriii 103BOJISE
YHUKHYTH KOH(VJIIKTIB, IIOB'3aHUX 3 HEBPaXyBaHHSAM MICLUEBUX OCOOIMBOCTEH, 1 CHpUsE
CTBOPEHHIO TYPUCTUYHUX MPOAYKTIB, SIKi BIAMOBIAAI0TH crienn(illi KO)KHOTO PETioHY.

[To-npyre, B3aemojis 3 MICIEBUMH CIIUIBHOTAMH TiJBUIILY€E DPIBEHb JIETITUMHOCTI Ta
OPUAHATTA Cepesl MICIIEBOTO HAceNeHHs. SIKIO MiCIIeBi )KUTEINI BiUyBarOTh, IO iXHI HOTJISAIN Ta
noTpeOu BpaxoBYIOTHCS, BOHM CTAlOTh AKTUBHIIIMMH YYaCHUKAMHU y PO3BUTKY TypU3MYy, IO BEZe
JI0 3arajibHOTO TIOKPAILEHHS SKOCTI Ta €peKTUBHOCTI MIPOEKTIB.

Ilo-Tpere, akTMBHA yd4acThb MICLEBHMX CIUIBHOT BHU3HA4a€e NPIOPUTETH I PO3BUTKY,
3a0e3neuyoun BpaxyBaHHS MOTped I1HPPACTPYKTYpH, OCBITH Ta OXOPOHHM HABKOJIHMIIHHOTO
cepenoBuina. 30aJaHCOBAHUN PO3BUTOK MOMKJIMBUM TUIBKM 3a YMOBM CHIBIpami Ta
B3a€MOPO3YMiHHS MK BCIMa 3alliKaBICHUMH CTOPOHAMH, TO MYy IO Y CY4acHOMY CBITi, TYpHU3M
CTae He JHIIEe 3aC000M BiAMOYMHKY, ane ¥ BKIMBHM (AKTOPOM ISl 30€pEKEHHS KYJIbTYPHOI
CHAIIIMHU Ta CHPUAHHSA  B3a€EMOPO3YMIHHIO MDK  PI3HUMHM  KyJbTypamu. Po3BHUTOK
COLIIOKYJIBTYPHUX TpOTpaM y cdepi Typu3My CTa€ CTPATETiYHAM HAIPSIMKOM, CIIPSIMOBAaHHM Ha
30epexeHHs MICIEeBUX TPAAMLINA Ta aKTUBI3ALII0 B3a€MOJIi MK TYypUCTaMH 1 MiCLIEBUMH
KHUTEISIMH.

BripoBapkeHHST COLIIOKYJIBTYpHUX HpOrpaM J03BOJIsI€ 30epertu i mepenaTd MaiOyTHIM
MOKOJIIHHSAM YHIKaJIbHI acleKTH MICLEBOl KylIbTypu. Tpanuiii, pemecna, (OJbKIOp Ta 1HIII
KyJIbTYpHI LIHHOCTI CTalOTh HE JHUIIE OO0'€KTaMM OIJIANY JUId TYPHUCTIB, aje il OCHOBOIO st
iXHPOTO BHBUEHHS Ta B3a€MOJII1 3 MiCIIEBUMH JKUTEIISTMH.

ComioKyJIbTypHI HpOTrpaMH TaKOXX CHPUAIOTH aKTHBI3alii B3aeMOAil MK TypUCTaMu 1
MICHEBUMHU I'poMaJaMu. 3alpoBaKEHHS MalcTep-KJaciB, TPaJWLIWHUX CBST, Ta 1HIIUX MOJIIH,
CIOpPSMOBAHMUX Ha B3a€MOJIiI0, J03BOJIIE TYpHUCTaM HeE JIMIIE CHOCTEpIraTh 3a KyJIbTYpPHUMH
npouecamu, aine 1 Opatu ydacth y Hux. Lle crpusie B3aeMopo3yMmiHHIO, OOMIHY JOCBLAOM 1
BUKJIMKAE 3al[IKaBJICHICTh TYPUCTIB Y )KUTTI MICLIEBUX IPOMA/I.

KpiM ToOro, comiokyiabTypHi HOporpaMu BiIIrpaiOTh KJIOYOBY pOJb y 30epekeHH]
ABTEHTUYHOCT]I MICIIEBHX Tpaulliii. 3aXUCT Ta MIATPUMKA TPAJAMIIMHUX peMecen, KyTiHapii, Ta
IHIIMX AacIMeKTIB KyJbTYpHd POOUTH TYPUCTUYHHM MPOAYKT OUIbLI NMPUBAOIMBUM MJI THX, XTO
I[iHy€ YHIKaJIbHICTh Ta HEMIOBTOPHICTh KYJBTYPHOI'O CIIa IIIUHHU.

VYcninHe BIOPOBAaKEHHSI COLIOKYJIBTYPHHX IMpOTrpaM BHUMara€ B3a€MOAIl 3 MICHEBUMU
rpomMagamMu, po3poOKH e(EeKTUBHUX MapKETUHTOBUX CTPaTerii Ta CTBOPEHHS CIPUATIMBOTO
cepenoBmina g cmiBopami. Ile mMoke BkmrodaTd B ceO€ CTBOPEHHSI TYyPHCTHYHHUX IICHTPIB,
PO3BHUTOK iH(pOpPMaLIHHUX MaTepiayiB Ta BUKOPUCTAaHHA CY4YaCHHMX 3ac0o0iB KOMYHIKawlii s
MOMYJIAPU3AIIiT TIPOTPaM.

BucHoBok. MeToto nociikeHHs OyJi0 BUBUCHHS BIUIMBY SIXTOBOTO TypU3My Ha CTaJHii
po3BUTOK perioHiB. O0'€KTOM OCTITKEHHSI OyJM PErioHH, sSKi MAalOTh MOTEHINAN JISI PO3BUTKY
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SAXTOBOTO Typu3Mmy. lIpenMeroM mocmimkeHHs OyiaM EKOHOMIYHI, €KOJOTIYHI, €HEpPreTUYHi,
1HpPACTPYKTYpHi, OCBITHI Ta COIIOKYJbTYpHI acleKTH SXTOBOTO Typu3My. Merogamu
JOCIIJDKEHHA OyJM aHajli3 HAayKoBOi JIiTepaTypd Ta EKCIEepTHUX OImMHOK. OCHOBHUMU
pe3yabTaTaMu JOCTIDKeHHs OyNu BUSBICHHS IIepeBar Ta HEOJIKIB SIXTOBOTO TYpU3MY JJIs
CTaJIOr0 PO3BHUTKY PETiOHIB, @ TAKOXX pOo3poOKa peKOMEHIAIIIH 100 HOTO ONTHUMI3aIlii.

VY xomi nocmipKeHHsT OyJI0 BCTAHOBIIGHO, IO SIXTOBUW TYpH3M Ma€ MO3UTHUBHUH BIUIMB Ha
€KOHOMIYHUH PO3BHUTOK PETIOHIB, CIPHUAIOYHM CTBOPCHHIO HOBHX POOOYMX MICIlh, ITiJIBUIIICHHIO
JOXOIB MICIIEBUX TPOMAaJ, PO3BHUTKY MOPCBHKOi iH(PPACTPYKTypH Ta TPAHCIOPTY, IMiJBUILECHHIO
KOHKYPEHTOCIIPOMOXKHOCTI Ta PI3HOMaHITHOCTI TYpUCTHYHOT nporno3wuiii. OHaK, IXTOBHA TypU3M
TaKOK CTBOPIOE JEsIKi MpoOJIeMH, Taki K 3a0pyAHEHHS BOJHHUX PECypCiB, BTpaTa 010pi3HOMAHITT,
KOH(QUIIKT 1HTEpECIiB MK TypUCTaMH Ta MICICBUMHU JKUTCISIMH, HEPIBHOMIPHHHA PO3MOJILI
npuOyTKiB Ta BUTpar. JlJis BUpIMIEHHS [UX TPOOJEM TMPOMOHYETHCS BIPOBAJAUTUH CTPOTE
peryitoBaHHs Ta cepTU(]IKAIi0 SXT, IO BIANOBIAAIOTH EKOJOTIYHUM Ta €HEProeeKTUBHUM
CTaHJapTaM, iHBECTYBaTH B PO3BHUTOK 1H(MPACTPYKTYpH IJs SIXTOBOIO TYypHU3MY, IIO BPaxOBYE
notpeOu MicleBUX rpomaja Ta 3abe3ledye OXOpOHY HAaBKOJHMIIHBOTO CEPEIOBHUINA, 3aIyCKaTH
OCBITHI KaMmaHil Ta IHIIIATHBH, IO MAalOTh HAa METI MIABUINEHHS EKOJIOTIYHOI CBIZOMOCTI
SIXTCMEHIB Ta TYPHUCTIB, PO3BHBATH COIIIOKYJBTYPHI MPOTPaMU, IO CIPHUSAIOTh 30€pEKCHHIO
MICIIEBHUX TPAIWIIHA Ta aKTUBI3AIII1 B3a€MOIIi MK TYPUCTaMHU Ta MICIICBUMHU JKUTEIISIMH.
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MOBYJIOBA CTIMKOTO MAUBYTHBOT'O MOPCBHKOI I'AJTY3I

Cmosoa T. A.
Xepconcwvka oepaicagna mopcoka akaoemis
(Ykpaina)

Beryn. MopchKkuii  TpaHCIIOPT 3alUIIAETHCS OJHUM 13 HAWOIIbII €(PEKTUBHUX Ta
€KOHOMIYHHUX CITOCO0IB MIXKKOHTHHEHTAJIBHOTO TIEPEMIIIIEHHST BaHTaXiB. BiH IepeBO3UTh MOHA
80% BaHTaxiB y cBiTi [ 1], Mae He nuIe IepeBary, aje i npoOIeMu.

AKTyaJbHICTh A0caiTKeHb. Hapasi ocHOBHUME ITpoOJieMaMy MOPCHKOTO TPAHCIOPTY Y
CBITI €: 30UIBIIEHHS eKCIUTyaTalliiHMX BHJATKIB MOPCBHKOTO TPAHCIOPTY; BUKHIU
3a0pyIHIOIOYMX PEYOBHH 3 CYJIEH Y JIOBKULIS; HasgBHICTh MOPCHKHX aBapiil Ta KatacTpod uepes
HempaBWIbHI 200 HeCBO€YACHI Aii ekinaxy abo OeperoBux ciryx0 Ta iH., IKi B3a€EMOIIOB’ s13aHi.

3okpema, Mi>kHapoHa MOPChKa OpraHi3allis BCTAHOBIIIOE MpaBUiIa Ta CTAHAAPTH 00
0e3MneKy CyJHOIUIABCTBA Ta 3aXMCTY JOBKULIS, peani3allis SKUX BUMAarae J0JaTKOBHX BUTPAT Ha
nepeobaHaHHs CyIeH Ta KyIIBJII0 J0POKYOTo NalliBa Ui JOTPUMaHHS CTaHJIApTIB Ta MPaBUIL,
10 BUKIIUKA€E 3pDOCTAaHHS BUAATKIB, aJie TOJIIIIIY€e €KOJIOTIYHY Oe3IeKy.

HasBHicTh 3a3HaueHux mpoOseM 3MyIIye HIyKaTh HOBI 1€l [uig iX MOJO0JaHHs, a TaKOX
HOJJAJIBIIOT0 PO3BUTKY MOPCHKOT raiys3i.

[TocTanoBka 3amaui. MeTO0 AOCHTIIKEHHS € BU3HAUEHHS MOKJIMBOCTEHN 110/10 MTOOY0BH
CTIMKOT0 Maif0yTHHOTO MOPCHKOT raly3i B KOHTEKCTi CTaJIoro po3BUTKY B ymoBax BANI-cBiTy.

PesyabTaTi Aociaigxkensb. KoHieniiss cTalioro po3BUTKY CIpsSMOBaHA Ha 3a/I0BOJICHHS
noTped He JIMIIe HUHIIIHBOTO TOKOIHHSA, aje i MaitOyTHIX renepauii. Lle MOXIMBO 1OCSATHYTH
3aBJIAKM 30aJlaHCYBaHHIO TPhOX CKJIAJOBHUX CTaJlOTO PO3BUTKY: €KOHOMIYHOI, COIalbHOI Ta
exosioriunoi. I'enepanbna Acambness OOH 25 cepmast 2023 p. mporonocuna 2024-2033 pp.
MiXHapOIHUM AECSITUIITTAM HAYKH JUISI CTAJIOT0 PO3BUTKY.

Hoga peanpHICTh XapaKTepU3YETHCS BAXKKOIPOTHO30BAHUMHY Ta PIAKICHUMH MTOIISIMH, IO
MalwTh 3HAYHI 1 HemependOadyBaHi Haciaiakd. Mwu Hapa3i xuBemMo B ymoBax BANI-cBiTy
(akponim: Brittle — kpuxkwuii, Anxious — TpUBOKHUH, HecnoKiHui, Nonlinear — HemiHIAHUIA,
Incomprehensible — veocsxkuuii, Hesbaruenuwuii). Jlocsarru ycmixy B ymoBax BANI-cBiTy MoxHa
JIUIIE 3aBJIKH IHHOBAIlISIM [2].

BuzHaueHi OCHOBHI TpEHIW IHHOBAIIMHOTO PO3BUTKY MOPCHKOT'O TPAHCIIOPTY Y CBITi:
30UIBIIEHHS JIHIMHUX PO3MIpIB TMEBHUX THINB MOPCHKHX CYACH; BHKOPHCTAaHHS IaJHBHO-
€KOHOMIUHUX Ta EKOJOTIYHUX MOPCBKUX CYJIEH, CKpaIlJICeHOro MPHPOJHOTO Ta3y B SKOCTI
CYIHOBOTO TajHBa, 3aCTOCYBaHHS aJlbTEPHATUBHHUX JDKEped €Heprii — amiaky, BOJHIO,
OlomannBa, METAaHOMY, COHIIS, BITPY, BOAM AJIA 3MEHIICHHS 3a0pyJHIOIOYUX BUKHIIIB 3 CYJIEH;
BUKOPUCTAHHS «IOBITPSIHUX MAacTW», HAHOMOKPUTTIB JJsi 3MEHIICHHS TEepTS IMiJBOIHOI
YaCTHHU KOPIyCy CyJIHA Ta BUTpAT MalMBa Yy MPOLECi TPAHCTIOPTYBAaHHS BaHTAXIB; MOKPAILIEHHS
aepOJMHAMIKM 3aBISKM KOHCTPYKTUBHUM TpaHCGOpMALisAM CyJaHA; I MPHUCKOPEHHS
PO3BaHTAXKEHHS  BHKOPHUCTOBYBATUMYTHCS  CHEIIalbHO  po3poOJeHl  BOJOHEHPOHHUKHI
KOHTEHHepU-pe3epByapH, sKi BHUKHAATUMYTHCS 3a OOPT BaHTAXXHOTO CyJHA Ha peini, a mami
OyKcHpHU JOCTaBISATHUMYTh iX N0 MipCy; 3aCTOCYBaHHS KOMIIO3UTHHX MaTepialiB 3 METOI0
3HIKEHHSI METAJIOEMHOCTI Cy/IeH; CIIOPYJUKEHHS MMiABOJHUX BAaHTAKHUX CYy/EH; BUKOPHCTAHHS
BUCOKOTEXHOJIOTITYHUX Ta  EpProHOMIYHMX  TPAHCIOPTHUX  3ac00iB,  1HTEJIEKTyalbHHUX
TPAHCHOPTHUX CHCTEM, iHOPMAaLIMHUX TEXHOJIOT1H, MepeTBOPEHHS Cy/IeH Ha IJIaBaloyi IeHTPH
00poOKM NaHuX; MIABHUILEHHS O€3MeYHOCTI TPAHCHOPTHHUX 3acOo01B 3aBASKU BIPOBAIKEHHIO
0€3MUJIOTHOTO YHPAaBIiHHA CYyJHOM Ta iH., peayi3alis SKUX CIHpUSE€ JOCITHEHHIO TI00aTbHUX
IiJIeH CTaNIoro po3BUTKY [3].

Jns epexTuBHOT OOpOOKM MOPCHKMX CYJEH y CBITI iCHy€ MONMT Ha po30yIOBY
IHTEJIEKTyalbHUX MOPCBKHX TOPTIB. [HTeneKkTyami3alisi TOPTIB JO3BOJIAE ONTHUMI3yBaTH Ta
IOPUCKOPUTH 0arato MOPTOBUX MPOIECIB, MO3UTHBHO IMO3HAYUTHCS HAa €KOJIOTii (3MEHIINUTh
BUKH/IM MTAPHUKOBUX Ta3iB BHACIIJOK CKOPOYEHHS 4Yacy CTOSHKH CYyJIeH B aKBaTopii Mmopry Ta
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IHITUX BUIB TPAHCTIOPTY HA MOTO TePUTOPIi TOIIO) Ta O6e3melti cyaeH [4].

JlocnmiKeHHsT HalpsIMKIB 1HHOBALIMHOTO PO3BUTKY MPOBIIHUX MOPCHKHX IOPTIB CBITY
JIO3BOJIMJIO BU3HAUWUTH HOBITHI TEHJACHINI MOPTOBOI iHAYCTpii: mudpoBizallis JOTICTUIHUX
MOTOKIB Ta OOpOOKH DPI3HOMAHITHHUX JaHWX, BUKOPUCTAHHS JPOHIB, aBTOMAaTHU3allisl MPOLECY
yIpaBliHHA, 30UIbIIEHHS HPOIYCKHOi 3JaTHOCTI HOPTIB Ta 1H. CIHPUATUMYThH IOJINLIECHHIO
€KOJIOTil, 3MEHIICHHIO KUIBKOCTI JIOJACBKUX TIOMHJOK 1, TaKkdM YHHOM, IiJBUIIECHHIO
€(EeKTUBHOCTI AISUTBHOCTI MOPCHKHX TOPTIB [4].

[MommpenHro udpoBizalii y MOPCHKUX MOPTaX CIPUSATUMYTh BOPOBAKCHHS [HTEpHETY
peueit (IoT), pobOoruzarii, IMTYyYHOrO IHTEJIEKTY, OE3MUIOTHUX TPAHCIOPTHUX 3aco0iB Ta
oOnagHaHHs, TEXHOJOril OJIOKYeHH, a TakoX pO3poOKu y ramysi kibepoesmeku, 3D-—
MozenoBanHs Ta 3D—pyk Ta iH. [4].

MOHITOPUHT CBITOBUX TEHIEHIIM PO3BHUTKY IOKAa3ye€, IO MOPCHKUH TPAHCIIOPT CTa€e
nefa OuTbI O€3MeYHUM 1 APYXKHIM JI0 CIIOKKMBadya Ta JOBKI/UIS. 30KpeMa, BYTJICIICBl BUKHIN HA
MOPCBKUX CyAHAX CKJIaAaroTh jume 3% BiJ 3arajJbHOro oOCSATY BUKHUIIB, JJIs OPIBHSIHHA: Ha
JIETKOBOMY aBTOTPaHCIOPTi — 6%, Ha BAHTAKHUX aBTOMOOIIBHOMY 1 3amizHuuHomy — 4% [5].

Bumiesa3znaueni 3axoau o0 1HHOBALIWHOTO PO3BHTKY CYZACH, MOPTIB CHPUATUMYTh
M1JBUILEHHIO KOHKYPEHTO3/1aTHOCTI MOPCHKOI r'ally3l, OAep)KaHHIO e(eKTy JEKAIUIIHTY — SIBUILA,
KOJIM BiOyBa€eThCS 3POCTaHHS €KOHOMIKH, NMPU SKOMY €KOJIOTiUHI MOKa3HUKH HOJIMIIYIOThCS
a0o0, MpuHaiMHI, He MoTripiyoThes. OIHAK, 3pOCTaHHS 00CATIB MOPCHKHX MEPEBE3EHB 3AJICKUTh
BiJI IHIIIMX TaTy3ei.

Jlnst moOynmoBH CTIHKOrO MalOyTHBOTO MOPCHKOI Tamy3i, Id O€3leYyHOro Ta
€KOHOMIYHOTO ii (YHKIIOHYBaHHS, HEIOCTaTHHO MOJEpHI3yBaTH ab0 BIPOBAKyBaTH HOBAIil
Ha MIJIPUEMCTBAX JIMILIE MOPCHKOI rajly3i OKpEMO BiJ 1HIIMX YYaCHMKIB II€PEBE3CHHS BaHTAXKY
BiJl BIANIPaBHUKA J0 OTpUMYBaya, 00 BUXOIUTbH, IO JOCTIIKYEMO CIIOHA, PO3TIISLAAI0YM HOTO
yepe3 3aMKOBY LIUIMHY. EdekTuBHICTh eKcIuTyaTalii MOPChKOTO TPAaHCIOPTY 3aJIEKUTh BiJl BCiX
YUYaCHHKIB IPOIIECY TPAHCIIOPTYBAHHS BaHTAXY, iXHbOTO CTPATEriuHOr0 MapTHEPCTBA, SKi y pasi
00’ €IHaHHS 3yCWJIb MOXKYTh BUKIIMKATH €(EKT CUHEprii.

IToGynoBa cTiiikoro MaiOyTHROTO MOPCBHKOi Tay3l 3aJieKUTh BiJl TapMOHIHHOTO
(yHKIIOHYBaHHS HACTYIHHUX YYacHHKIB (13 ypaXyBaHHSAM 3MiH y MOJITUKO-IIPABOBHUX, HAYKOBO-
TEXHIYHUX, COLIIOKYJIBTYPHHUX Ta iH. (hakTOpax MaKpooToueHHs) [6]:

— TIOCTayYaJbHHUKIB, 10 3a0€3MeUyroTh (aKTOPH BUPOOHHUIITBA (BaHTaXi - BUPOOHHYHX,
BUJIOOYBHHMX, TMEPEpOOHMX Ta I1H. MIANMPHUEMCTB, SKI TMOTPEOYIOTh TEPEBE3CHHS MPOAYKIIIi,
MAJIMBHO-MACTHIIBHI MaTepiaiv, 3arnacHi YaCTUHH, MPOJOBOJIBCTBO IS €KilMaxiB, CyJTHOPEMOHT,
SIKICTBb OCBITHIX TTOCIYT JIJII MOPSIKIB TOIIIO);

— IHIIUX TPAHCHOPTHUX MIANPHUEMCTB (aBTOMOOIBHOIO, 3aJli3HUYHOTO, MOBITPSHOIO)
Ta KOMIaHi# (0aHKiB, CTPaXOBUX KOMITaHil TOIIIO);

— CYIHOIUTAaBHUX KOMTAHIM;

— MOPCBHKHX MOPTIB;

— KaHaJIiB PO3MOJLTY, 3aBASIKH SKMM IPOAYKT MOTPAIUISE 10 CIIOKUBAYA;

CHOXHBAYiB IPOAYKTY, sIKi BAKOPUCTOBYIOTh HOTO JJIs 3310BOJICHHSI IEBHUX MOTPEO.

BANI -CBIT BUMarae MepMaHEHTHOI'O PEIHKMHIPUHTY BCiX Oi3HEC-IpoIeciB Oprasizaii
Ta OycTepy IHHOBAIIHHOTO PO3BUTKY B YCiX JIAaHKaxX JIAHIIOTa CTBOPEHHS I[IHHOCTI MOPCBHKOTO
TPAHCHOPTY, OCKUIBKM MOXYTh OYyTH BHKOpPHCTaHI Hee(eKTUBHI KaHaJM TOPTrOBEIHLHOIO
00CITyroByBaHHS, pUHKOBOI 1HPPACTPYKTYpH a00 BUPOOHUK HE BpaxyBaB 3MIHHM y MOTpedax 4
3a0araHkax CHOXKMBadiB. BinTak mpoaykiist BUPOOHHKIB HE MaTHUME IONUTY, a BaHTAXHHUN
TPaHCIOPT BIAMOBITHO — BAHTAXIB JIJIs TIepeBe3eHHs. Tak caMo 1 MOPCHKHIA TPAHCIIOPT, SKIIO HE
BpaxoByBaTUMeE TpaHcopmalii, sKi BiOYBaTUMYThCS y TMONEPEIHIX JaHKaX y JaHLIOTY
CTBOPEHHS I[IHHOCTI (OCOOJIMBOCTI TOTOKIB BaHTaXiB, PO3BUTOK BUPOOHWYHX, TOOYBHHX,
NepepoOHUX MiANPUEMCTB, SKi HaIal0Th TOTOBY MPOAYKLiI0 ab0 CHPOBUHY IJISi TEPEBE3CHHS,
oONafHaHHS TPHUYATIiB MOPCHKHX TIOPTIB, CUTYAIlll0 Ha PUHKY EHEPropecypciB (CyIHOBOTO
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MajJbHOTO, MACTHJIa TOIO), OpaKk MOPCHKUX (axiBI[iB a00 BIJICYTHICTh Y HUX HEOOXITHHX
KOMIIETEHTHOCTEH, TIOCIYT 3 Cy/THOPEMOHTY, BIIPOBAKEHHS IU(DPOBOTO YIPABIIHHS HA CyAHAX
Ta MOPTax Ta iH. HE 3MOKe €(PEKTUBHO JTOCATATH MOCTABICHUX ITiJICH.

Jliist monepepKeHHsI MOPChKUX aBapiil Ta kaTacTpod depe3 HenpaBHIbHI a00 HECBOE€YACHI
nii exinaxy abo OeperoBux MpariBHUKIB HEOOX1THO HAOYTH BiAMOBiAHI KoMIieTeHTHOCTI. STCW
(1978/1995) 3 nompaskamu Ta IMO MODEL COURSE — IMO 1.39 Leadership and Teamwork
JIO3BOJIMJIM BCTAHOBHUTH, SKI KOMIIETEHTHOCTI HEOOXiqHI MoOpchKoMy odinepy: 31aTHICTb
YIOPaBIATU pecypcamMu JJisi JOCATHEHHS MMOCTABJICHUX IIiJIeH, 3aXUCT Ta Oe3MeKa eKinaxy, CyJaHa
1 BaHTaXy; BMIHHS IIBHJKO pO3Mi3HaBaTH, (OpPMYIIOBaTH Ta BHUPIIIYBaTH MPOOJIEMH,
YXBaJIOBaTH Ta pEATi30ByBaTH YINPABIIHCHKI PINIEHHS B MeEXax IOMyCTUMOTO pHU3HKY;
oprasizamisi KOMaHAHOI POOOTH,IIO0 OCOOJIMBO BaXJIMBO Yy CKJIATHUX 1 KPUTUUYHUX CHUTYAIlsiX;
MOTHBAIISl MIJUICTINX PYXaTUCh JIO JOCATHEHHS CIUTbHOI METH; YMIHHS TOJEPaHTHO 1
HIaHOOJIMBO CTaBUTHUCS 10 MYJIbTHKYJIBTYPHOCTI; BOJOIITH BHCOKHM PIBHEM CTPECOCTIMKOCTI,
YXBAJIIOBATH PIIICHHS 7S TIONEPEDKEHHS EeKCTPEeMAIbHUX CHUTYyallid, 30aTHICTh MiSTH
BIJIMIOBIIHO /10 HOPMATUBHUX JOKYMEHTIB Ul TOJI0JIaHHS KPUTHUYHOI cuTyallii Touio [7, 8].

Bunukae ciyniHe mMuTaHHS — 3 4Oro MOYMHATH MOPCHKUM (axiBisiM (GopmyBatu abo
po3BuBatu HeoOximHi s ymoB BANI-city soft skills? Tlepir 3a Bce, KOkHOMY MaiiOyTHHOMY
abo mirogyoMy MOpChKOMY odinepy HEOOXiqHO BU3HAYUTHU MPOTATUHU B HABUYKAX, BUKOHABIIHU
camoaHalli3 CHIBHHUX 1 cTabKuX cTOpiH om0 HeoOxiguux Soft skills. Tyt y maroai Mmoxe cratu
matpuist SWOT-anamizy, ska no3Boauth BusHauuTu SOft SKills mopcekoro ¢axibis, o
[IHYIOTh Ta IIYKAaIOTh y MPETEHIEHTaX poOOTOJaBIll Ta BJIACHI HAasABHI M SKI HaBHYKH, IO
noTpeOyIOTh TOJIMIICHHS Ta PO3BUTKY 3 YPaxyBaHHSIM 3alUTIB CBITOBOTO PUHKY TIpalli Ta
HaIpsIMKIB IHHOBAIIMHOTO PO3BUTKY MOPCBHKOI ramy3i.

[3 ynmpoBa/uKEHHSAM HOBITHIX TEXHOJIOTIH Yy MOpCBHKii ramys3i OyIyTh 3amuTyBaHi B
MaliOyTHPOMY Taki HaBMUYKHM: po0OOTa 31 WITYYHUM IHTENEKTOM, poboTa 13 BIpTyaJbHOIO
pEabHICTIO, 3HAHHS TEXHOJIOTIl OJIOKYEWHH, YMIHHS HpAaLOBaTH B yMOBaxX HEBH3HAYEHOCTI —
yXBaJIIOBaTU PIIICHHS, HIBUJAKO pearyBaTH Ha 3MIHYy yMOB IMpali, BUAUIATH pecypcu H
YOpaBIsATH CBOIM yacoM. JlaHi Ta MITY4YHHI 1HTEJIEKT HEBAOB31 CTaHYTh OJHHUM 13 KIFOYOBHX
¢dakTopiB MaiOyTHHOTO 3pOCTaHHS Oi3HEC-OpraHi3alliii, €KOHOMIKH, [0 BaKJIWBO B KOHTEKCTI
BIIPOBAKEHHS KOHIICTIIIIi CTATIOr0 PO3BUTKY [9].

Ha nymky excneptiB 85% mnpodeciiiHOro ycmixy JocCsSraeTbecsi 3aBIsSKH A00pe
po3suHenuM Soft skills, 15% ycmixy B po0ori 3anexuts Bix hard skills [10]. Tomy BaxiamuBo
BUOYTyBaTH epEeKTUBHUN Ta Oe3nepepBHMII Mpolec po3BUTKY abo BaockoHaneHHs soft skills y
MpailiBHAUKA.

Jlns ¢dopmyBanHs Ta po3BuTKy SOft skills moxHa BHKOpHCTOBYBaTH Taki METOMM:
BIIPOJIOBK HaBYaHHA y 3aKkiajax Buiioi oceity (3BO), Ha Kypcax 1 TpeHiHrax mij KepiBHUIITBOM
MEHTOpA; CaMOCTIMHO 3a JOMOMOTOIO0 BIiAMOBIAHUX KHHXOK 1 BiJICOPOJIMKIB a00 OCHUMAapKIiHT
KOJIET Ta KePIBHUKIB; IiJ] KEPIBHUIITBOM KOYYa; MO€AHAHHS KUTbKOX MeToiB [11].

B ymoBax BANI-cBity 91% poGoromasuiB Ta 81% npaliBHUKIB BBa)KalOTh, IO
amnCKUTMHT (MIABUILEHHS KBadidikamii) Ta pecKUIMHT (mepexBaiikaiis) MOXYTbh BHUKJIUKATH
MIBUIIEHHS TPOIYyKTUBHOCTI mpami A0 40% [12], mo BaxkyimBo mam’sitaTé BiTun3HssHUM 3BO
JUTSL MOZIEpHi3allii OCBITHBOTO MPOIIECY 3 METOIO BiIHOBJICHHS €KOHOMIKU YKpaiHH.

BucnoBku. CucTeMaTH30BaHO HANPSIMKHA 1HHOBAIIMHOTO PO3BUTKY I MOPCHKOTO
TPAHCIIOPTY, MOPCHKHUX TOPTiB. I[HHOBamiii moAO0 cyaeH, iHQpacTpykTypHOi po30yma0BU
MOPCBHKHX MOPTIB, JIOTICTUYHUX PIIIEHh HE JOCTATHHO /I 3a0€3MeYeHHS KOHKYPEHTO3/aTHOCTI
MOPCBKOT raiys3i.

Jlnss moOymoBH  CTIMKOTO MaWOYTHBOTO MOPCBHKOI Tally3i HEOOXIIHO CHCTEMHO
BIIPOB/KYBATH MO3UTHBHI 3MIHU 110 BChOMY JIQHLIOTY CTBOPEHHS ILIHHOCTI, SKi MalOTh OyTH
CIIPSIMOBaHI Ha JWHAMIYHUN 30a7aHCOBaHUN PO3BUTOK BUPOOHHMYUX, TOOYBHHX, IMEpepoOHUX
HiANPUEMCTB, SIKI HAJAlOTh TOTOBY MPOAYKIIO, CHPOBHHY a00 KOPHUCHI KOMAJIMHU IS
NepEeBE3CHHS, 3aKJIa I MOPCHKOi OCBITH, CyJTHOOY/yBaHHS, MallIMHO- Ta Mpuianooyaysanss, [T
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chepu, CyYTHOPEMOHT, T[OCTAa4YaJbHUKA CYJHOBOTO TMallbHOTO, MAacCTWJa, 3al4acTHH,
MIPOJOBOJILCTBA, BOJM, IHII KOMMAaHii-epeBi3HUKH, MOPCHKI MOPTH, CYIHOIUIABHI KOMIaHii,
oprasizarfii TOPTOBEJIbHOTO OOCITYyrOBYBaHHS, PUHKOBOI 1HGPACTPYKTypH, IO Oa3yeThCs Ha
BCeOIUHOMY aHali31 Ta MPOTHO3YBaHHI MOMHTY 1 CIIO’KUBYOT ITOBEAIHKH.

Pe3ynbratu qociiKeHHS MATBEPAMIN TiIIOTE3y CTOCOBHO HEOOX1THOCTI BUKOPHCTAHHS
JAHLIOTY CTBOPEHHS LIHHOCTI, SIKa J03BOJINTh BPAXOBYBATH MOTPEOU 1 OUIKyBaHHS CHOXHBAUiB
npu (GopMyBaHHI KOHKYPEHTHHUX I€peBar MOPCHKOTO TPaHCHOPTY, CKOPOTHTU BUKHIU
3a0py/IHIOIOYUX PEUYOBUH 3 MOPCHKUX CYJCH, 3MEHIIMTH BHJATKH Ha JIOCTaBKY BaHTaXIB Ta
30UIBIIMTH JOXOAH IiAMPUEMCTB MOPCHKOI ramy3i.

PexomennoBano (opMmyBaTH MillHI KOHKYpEHTHI IMEpeBard yCiM ydYacHHKaM IpOIECy
TPAaHCIOPTYBAaHHS BaHTAXy Ha TMIACTaBl CHUIBHOCTI E€KOHOMIYHOTO pO3BHUTKY B paMKax
nparMaTu4Horo CTpaTeFi‘-IHOFO MMapTHEPCTBA, AKEC IIOJIIrac y BCTAHOBJIEHHI ACpKaBaMHU Bi}:[HOCI/IH
BHKJIFOYHO 3 METOIO IX PO3BHTKY B KOHKPETHiil raiysi Ta mependayae OTPUMAHHS €(EeKTy CHHEprii y
pasi 00’ eTHaHHS 3yCWIIb, IT1IBUIICHHS] KOHKYPEHTO3AaTHOCTI TOIIO.
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CEKIIIA:
JTFOJICBKI PECYPCH MOPCBKOI THJYCTPII TA JIIOJCHKHH YHHHHK

SECTION
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AND HUMAN FACTOR
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METHOD OF AUTOMATIC STORMING BY MOVEMENT
OF PHASE POINT TO THE SAFE ZONE

Mateichuk V. M., Zinchenko S. M., Tovstokoryi O. M., Kyrychenko K. V., Mamenko P. P.
Kherson State Maritime Academy (Ukraine)

Introduction. An analysis of the 2022 Annual Review of Marine Accidents and Incidents
by the European Maritime Safety Agency found that from 2014 to 2022, 59.1% of accidents
were caused by human actions, and 50.1% of contributing factors were related to human
behavior . Analyzing both human actions and factors contributing to this, the human element
refers to 80.7% of investigated marine accidents and incidents. According to data, about 7
percent of accidents occur in the external environment, including bad weather conditions. These
trends are typical for all types of vessels. [1].

Stress affects everyone, but sailors have to deal with stress that is a direct result of the
unique environment that a sailor's life entails. For those who have never worked aboard a
merchant ship, it can be difficult to understand the stress that affects a seafarer's daily life [2].

The maritime environment is dynamic and rarely offers the same challenges day after
day. Heavy weather, heavy traffic and unusual operations can affect any class of vessel, and
different cargoes present new challenges. Repetition and practice help reduce stress and pressure,
but in a job that's constantly changing, this level of adaptation can take years to develop.

When the vessel is sailing in stormy conditions, a ship is likely to encounter various kinds
of dangerous phenomena which may lead to capsizing or severe roll motions causing damage to
cargo, equipment and persons on board [3].

Clarity of actions and correct analysis of the situation is very important during a storm. In
stressful conditions, taking into account the difficult situation in modern seafaring, associated
with reduced cargo fleet crews, managing a ship in a storm is a very difficult task.

Problem formulation. During a storm, navigators use special charts to choose a safe
course and speed. The most common of them is the diagram of Yu. V. Remez. Using the chart
during a storm is ineffective due to the complexity of calculations and significant errors during
construction. The development of an automatic system for controlling the movement of a ship in
a storm allows to increase the efficiency of controlling the movement of a ship during a storm
and to increase the safety of the crew and the ship in difficult weather conditions [4—7].

List of resolved issues. The development of methods automatic vessel movement
controlling in adverse weather conditions, which, will allow to more accurately define the
dangerous control zones and, accordingly, more effectively use the navigational resources of the
vessel [8-10]. Also, as a result, it should be noted that the safety of the vessel has increased,
since the automatic system will be able to more accurately determine the parameters of the sea
waves by the sensors. Are also reduced the impact of emotional stress, fatigue and other negative
influences that navigators face during adverse weather conditions [11-13].

Research results. During a storm, the maximum speed of the vessel decreases

significantly and the permissible zone ¢, of storm sailing parameters, is determined by
inequality

emin A |e| < ersntax (1)

For the case, when the natural period of the vessel in the roll channel was T, =T, =12,5c.,
and the wavelength was 1 =120, only a part of the harmonic resonance region was in the
permissible zone Q. In the general case, of course, there may be other dangerous zone. Most

zones have the shape of a rectangle, the larger side of which is parallel to the axis of the reduced
coordinate system. A dangerous situation is the long-term movement of the phase point within
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such zones, which can lead to the occurrence and development of the dangerous phenomenon of
ship capsizing. In fig. 1 shows possible phase transitions from the initial point of 1 to the safe
zone Q.

.eshﬂq)

ecos(q)

Figure 1 — Possible phase transitions to a safe zone
Phase transition 1-3 is the shortest in length, but not the shortest in the time the phase

point stays in the harmonic resonance zone. The 1-2—3 transition to the safe area Qa js longer,

but the time spent in the harmonic resonance zone is three times shorter. It is obvious that the 1
2-3 transition will be optimal from the point of view of safety, as it ensures the shortest time the
phase point stays in the dangerous zone. Transition 1-2 occurs along a horizontal line

e(t)sinq(t) =const =g, sing,, )

where €; is the reduced speed in p.1., is the angle of attack of the wave in p.1.

From equation (2), we find the dependence of the reduced speed €(t) on the angle of
attack of the wave q(t)

e, sin
e(t) = L 3
sinq(t)

If the current value of the angle of attack of the wave is matched with the reduced speed

e(t) , calculated according to the formula (3), then this will ensure the movement of the phase
point along the horizontal line 1-2.
Transition 2-3 occurs along a vertical line

e(t) cosq(t) = const =e, cosq,, (4)

Conclusions. Controlling the movement of the ship in automatic mode will allow to more
clearly define the dangerous control zones and, accordingly, to use the navigational resources of
the ship more efficiently. Also, as a result, it should be noted that the safety of the ship has
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increased, since the automatic system will be able to more accurately determine the parameters
of the sea waves thanks to the sensors. The system is not subject to emotional stress, fatigue and
other negative influences that shipmasters face during difficult situations, including storms.

REFERENCES

1. Annual Review of Marine Accidents and Incidents. 2022. European Maritime Safety
Agency Lisabon, Portugal. https://www.emsa.europa.eu/.

2. Stress-A Maritime Constant. David Reid. MARE Report. October 11, 2018. 53 p.
http://marereport.namma.org/index.php/2020/12/04/the-mare-report-a-magazine-for-seafarers-
welfare-professionals-2020/.

3. International Maritime Organization, “Revised guidance to the master for avoiding
dangerous situations in adverse weather and sea conditions,” IMO MSC.1/Circ.1228, 2007.
Available:  https://www.liscr.com/revised-guidance-master-avoiding-dangeroussituations-adve
rse-weather-and-sea-conditions.

4. Shevchenko R., Cherniavskyi V., Zinchenko S., Palchynska M., Bondarevich S.,
Nosov P. & Popovych I. Research of psychophysiological features of response to stress
situations by future sailors. Revista Inclusiones, VVol: 7 num Especial. pp. 566-579.

5. Vadym Mateichuk, Serhii Zinchenko, Oleh Tovstokoryi, Pavlo Nosov, Yaroslav
Nahrybelnyi, lhor Popovych and Vitaliy Kobets. Automatic Vessel Control in Stormy
Conditions // 2 nd International workshop on computational & Information Technologies for
Control & Modeling (CITCM 2021), 5 November, 2021. Rivne, Ukraine.

6. Mateichuk V. M., Zinchenko S. M., Tovstokoryi O. M., Mamenko P. P., Artemenko
A.G.taking into account the slamming during automatic safe sailing in a storm // Matepianu 1
MDKHapOAHOI HayKOBO — IpakTH4HOI KoHpepeHuii "[Ipobnemu cTanoro po3BUTKY MOPCHKOI
rany3si (PSDMI — 2021), Xepcon: X/IMA, 03—04 nuctonana 2021.

7. Mateichuk V. M., Zinchenko S. M., Nosov P. S., Moiseienko V. S., Mamenko P. P.
Automatic vessel steering in a storm // Materials of the I International scientific-practical
conference "Actual problems of transport, energy, infrastructure safety”. — Kherson: KhSMA, 8-
11 September, 2021.

8. Zinchenko S. M., Tovstokoryi O. M., Nosov P., Popovych I. S., Kobets V., Abramov
G. Mathematical support of the vessel information and risk control systems P. 335-354. // CEUR
Workshop Proceedings, 2805. http://ceur-ws.org/\VVol-2805/paper25.pdf.

9. Zinchenko S., Ben A., Nosov P., Popovych I., Mateichuk V., Grosheva O. The vessel
movement optimisation with excessive control // Bulletin of University of Karaganda. Technical
Physics, 2020. — Ne 3(99). P. 86-96. DOI: 10.31489/2020Ph3/86-96.

10. Zinchenko S. M., Ben A. P., Nosov P. S., Mamenko P. P., Mateichuk V. M.
Improving the accuracy and reability of automatic vessel moution control system // Materials of
the XII International Scientific and Practical Conference "Advanced Information and Innovative
Technologies for Transport (MINTT — 2020), May 27-29, 2020, Kherson p. 54-58.

11. Pavlo Nosov, lhor Popovych, Serhii Zinchenko, Vasyl Cherniavskyi, Viktor
Plokhikh, Halyna Nosova (2020). The research on anticipation of vessel captains by the space of
Kelly’s graph. Revista Inclusiones, VVol: 7 num Especial, pp. 90-103.

12. Nosov, P., Zinchenko, S., Popovych, I., Safonov, M., Palamarchuk, I. & Blakh, V.
(2020). Decision support during the vessel control at the time of negative manifestation of
human factor. CEUR Workshop Proceedings, Vol. 2608, pp. 12-26. http://ceur-ws.org/Vol-
2608/paper2.pdf.

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

54 22 aucmonada 2023 poky


https://www.liscr.com/revised-guidance-master-avoiding-dangeroussituations-adve%20rse-
https://www.liscr.com/revised-guidance-master-avoiding-dangeroussituations-adve%20rse-
http://ceur-ws.org/Vol-2805/paper25.pdf
http://ceur-ws.org/Vol-2608/paper2.pdf
http://ceur-ws.org/Vol-2608/paper2.pdf

IIpo6aemu cmasiozo pozsumky mopcovkoi eaaysi (PSDMI —2023)

IMPACT OF THE HUMAN OPERATOR FACTOR IN RATIONAL
MANAGEMENT OF MARINE TECHNICAL SYSTEMS AND
COMPLEXES

Nosov P., Gritsuk I., Zinchenko S., Onyshko D.
Kherson State Maritime Academy
(Ukraine)

Introduction. In the modern world of technology and innovative technical systems, the
interaction between the human operator and automated control systems plays a crucial role in the
safety and efficiency of navigation. Despite significant achievements in the field of automation,
the human factor remains one of the most unpredictable elements in the ship's technical system
management chain [1-3]. This study is dedicated to analyzing and identifying the causes of
destabilizing influences that the operator introduces when interacting with technical systems, as
well as developing diagnostic approaches and optimizing these interactions.

Rationality in management and its deviations due to the human factor can significantly
affect the stability and safety of navigation. An important aspect of the study is the development
of effective diagnostics for decision-making chains by operators [4, 5], which can lead to an
accumulation of destabilizing influences on ship systems at least in the long term. This implies a
thorough in-depth analysis of the operator's decision-making processes and their consequences
for the operation of technical systems.

The proposed approach consists of integrating automated and ergonomic systems with a
focus on a two-stage interaction, where the operator plays a critical role as the central element of
a dual system. The primary task of such integration is to determine the optimal phases of the
operator's rational action to ensure the reliability and stability of ship technical systems in
response to internal and external uncertainty.

Recognizing the importance of this task leads to the necessity of diagnosing the
functionality of technical systems in an open-loop configuration, where the operator acts as a
connecting link and exerts a direct influence on the management and operation processes of the
vessel. The development of such diagnostic procedures requires a deep analysis of the interaction
between the operator and ship systems, their operability, and decision-making in real operational
conditions.

This class of problems represents a new direction in the comprehensive analysis of
human-machine systems, where the integration of two types of control has the potential to
significantly improve the quality of operational parameters and overall safety of navigation. The
results of this study may find wide application in the design and management of maritime
transport systems and facilities, and also contribute to the development of advanced methods for
training operators to work in the complex and dynamic conditions of modern navigation.

Presentation of the Main Material. The research task thus arises to analyze approaches
to identifying destabilizing influences from both the operator and automation tools, predict their
operationalization levels at different stages of exploitation, and those that have complex control
trajectories.

In the first phase of creating such a system, it is necessary to isolate the phases of the
operator's activity in which a negative impact on the functionality of ship technical systems is
observed, its character, and probable consequences in the long term. Based on the forecast
indicators regarding the negative manifestation of the human-operator factor at individual stages
of exploitation, complex maneuvering in dangerous navigation zones, execution of complicated
operations, it is possible to obtain a conditional temporal map of negative impacts on marine
technical systems and complexes (MTSC).

Meanwhile, practice indicates that the average percentage of maritime accidents related
to the human factor from 2014 to 2020 amounts to 89.5% [6]. In the study for different types of
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vessels, the following percentages were determined: cargo ships: 89.1%; fishing vessels: 89%;
passenger ships: 89.1%; service vessels: 91.2%; other types of ships: 95.2%. However, to detect
the causes of accidents and create formal models for their at least partial avoidance, the authors
of the study developed a methodology of thorough analysis of contemporary literature aimed at
analyzing the reliability of the human operator. Thus, a research procedure scheme was created
that visualizes the hierarchical structure of information sources and categories used for the
selection and analysis of over 100 scientific works.

Here is the scientific-style English translation of the given text:

Upper Level: International Maritime Organization (IMO), dissertations, journal articles,
and conference materials. These sources are divided into categories that determine the content of
the articles: human element, human factor, human error, and human reliability analysis.

Lower Level: Details the research methods in the context of the categories: definitions,
state of research, discussion, comparison, and analysis.

The analysis performed allowed the authors to identify the following categories of errors:

Part A: Represents specific categories of errors that impact the safety and efficiency of
vessel operation:

Errors in team management, planning, monitoring, and execution.

Planning errors and incorrect actions.

Insufficient reporting, verification, and non-compliant execution.

Perception, decision, and execution errors.

Human factor errors leading to hazards and unsafe actions.

Part B: Describes types of errors, which are divided into perception, decision, execution,
individual errors, and team management errors. For each of these categories, a more detailed
description is provided:

Perception Errors: include negligence, insufficient vigilance, excessive fatigue, etc.

Decision Errors: related to incorrect decision-making, lack of experience, and insufficient
understanding of information.

Execution Errors: include insufficient reporting, flaws in checking, and failure to perform
appropriate procedures.

Individual Errors: may be caused by alcohol, lack of training and education, stress, and
unfamiliarity.

Team Management Errors: include planning, unreliable supervision, lack of
communication, and coordination.

Despite the thorough analysis of operator errors, unfortunately, approaches for their
automated identification and the prediction of impacts on MTSC are not described.

Other scholars have gone further in the matters of identification [7], attempting to
determine the link between human factors and the safe operation of navigational service
operators by means of Vessel Traffic Service (VTS).

As a result of the research, the authors identified a regulatory framework related to VTS,
which is based on international norms, such as SOLAS Convention Regulation 12 of Chapter V,
IMO Resolution A.1158(32), and IALA standards. These documents form the basis for
recommendations, guidelines, and training courses that influence the qualifications and activities
of VTS operators.

The authors point out the necessity of focusing on the human factor as a key element in
supporting maritime safety. The regulatory structure and research methodology emphasize the
importance of a systematic approach to studying and improving maritime traffic management
practices. From this, a methodology was determined for calculating the staffing provision for
VTS using such input data as the number of hours per day, number of working days, hours of
training per year, etc., to determine the total number of staff required for operational efficiency
of VTS.
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An analysis of over 400 sources revealed that the key research keywords: "maritime
shipping,” "safety," "human factors,” "risk assessment” have shifted the emphases of research
over time, with a focus on "human error" and "risk assessment” in later works. Important
elements of risk in the model proposed by the authors include interaction, fatigue, trust, and
communication, which affect the performance and workload of the operator. Key changes
between regulations A.857(20) and A.1158(32) have also been identified. The new regulations
propose a less stringent and more flexible approach to VTS qualifications, taking into account
the need to adapt to the rapid development of technologies and changing working conditions.
The importance of conducting further research into VTS operator fatigue and their workload is
noted, which is of great significance for ensuring maritime safety.

However, despite an even more detailed analysis, no recommendations or approaches
were provided regarding the identification by artificial means of indicators that affect operator
error during the operation of MTSC.

From the perspective of technical system reliability analysis, the authors of study [8]
consider the comparison of two maintenance methods: scheduled and comprehensive predictive
maintenance. A correlation between the frequency of scheduled maintenance (g) and the
probability and timeliness of failure prevention is established. It is evident that increasing the
frequency of maintenance (decreasing Atsch) improves the probability of preventing failures (Ppre
and Psch), but it also increases the cost per unit of maintenance (w(t)). This suggests that there is
an optimal frequency of maintenance that minimizes the overall costs. In the paper,
corresponding mathematical modeling is performed for scheduled maintenance with additional
intermediate controls (4¢ch = 0.9). The researchers took a step towards integrating intermediate
checks into the maintenance plan and highlighted the efficiency in optimizing the frequency of
technical maintenance.

However, the approach to taking into account the forecast of the operator's actions, his
errors in the operation of MTSC will allow a more qualitatively new level of approach to solving
the problem of safety management of MTSC.

The authors of study [9] focus their attention on developing a methodology for
determining logistics support needs based on the Mean Time To Failure (MTTF) indicator.
Using MTTF as a key indicator can significantly influence decisions regarding logistical
planning, providing more accurate forecasting of needs for spare parts and maintenance. The
main focus of the study is on predicting failures that may potentially occur during the planning
period and methods for calculating the MTTF. Various statistical distributions are used to model
the reliability of systems and components, including normal, exponential, Weibull, and log-
normal distributions. It was determined: trends in MTTF, namely the change in annual MTTF
(average time to failure); reliability functions and histograms (probability densities and failure
histograms for three different objects); MTTF analysis and failure distribution (comparing
experimental MTTF data with MTTF estimates according to different statistical distributions).

However, the study did not take into account the peculiarities of operation, emergency
transitions to engine operating modes, incorrect operator actions that accelerate wear and
breakage of MTSC during errors in management actions.

At the second stage, there is a need to analyze the capability of existing automation tools
to perform control operations without operator intervention for certain time intervals during the
execution of individual control operations for MTSC.

In work [10], the issue of testing these models of the probability of fault-free performance
(FFTP) for homogeneity, the probability of anomalies or random outliers is investigated. To
verify this, appropriate statistical models and criteria based on Bayesian methods and
distributions were created to assess the reliability of RTC systems by calculating FFTP. The
authors also discuss establishing confidence limits for FFTP estimates, a step that involves
determining the probable range in which the true value of system reliability lies. This is
significant for making informed decisions about the operation and maintenance of RTC systems.
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Interestingly, operational decisions are analyzed, that is, the consequences of these estimates,
suggesting that the models can influence decisions related to the control and assessment of RTC
systems in accordance with confidence intervals and posterior densities for FFTP. Simulations of
RTC reliability change processes based on technical specifications and their evaluation using a
combined method have been carried out. Thus, the link between the technical system of
identifying the technical condition and the operator, who relies on sensor indicators and
automatic equipment, is traced. However, the algorithms for interaction and formal methods for
processing such information to make adequate management decisions are not specified.

In the study dedicated to assessing the sensitivity of a system's failure probability to
deterministic inputs [11], the primary focus is placed on Local Sensitivity Analysis (LSA)
methods. The paper describes reliability-based design optimization approaches and the impact of
deterministic parameters on the system's failure probability.

The human factor in this research is considered within the reliability model as an element
that may influence the probabilities of failure due to operational errors, maintenance procedures,
human decision-making, or other aspects of human-system interaction. In the context of this
article, the human factor is implicitly regarded as one of the potential deterministic inputs that
affect random inputs or functions in the reliability model, only in this instance it becomes part of
the sensitivity analysis of the system.

However, numerous mathematical calculations have been performed, which allowed to:
determine the variability and mean square error (MSE) of sensitivity estimates of failure
probability relative to parameters 6; conduct Monte Carlo simulations to assess variability,
highlighting the advantages of resampling through the derivation of probabilities with respect to
6 and computing expectations considering the assessment function; execute local sensitivity
analysis and the use of standard normal space for input variables; compute the mean square error
associated with different sampling methods; carry out FORM and SORM approximations by
approximating the derivatives of failure probabilities with respect to distribution parameters;
apply the Multi-Hyperplane Combination Method (MHCM), Directional Sampling (DS), and
Linear Sampling (LS) methods for assessing the sensitivity of failure probability, where each
method has its own set of equations and logic for calculations.

Nevertheless, the authors conclude by proposing a so-called "Weak Approach™ for
sensitivity analysis in the context of engineering probabilistic assessments when surface
integrals, necessary for sensitivity analysis, cannot be directly calculated using Monte Carlo
methods. Based on this approach, an approximation method for the indicator function used in
reliability engineering is created to facilitate sensitivity analysis, which is proven by indicators of
standard deviation, o.

In the context of both the design and operation of the specified systems, the manifestation
of a negative operator factor is possible: during data collection (unconscious selective perception
of data, where engineers or analysts focus only on information that confirms their prior
assumptions); in model selection (choosing an inadequate indicator function that does not reflect
the real behavior of the system); during analysis (incorrect application of statistical methods,
such as a wrong definition of the magnitude of o, which can be related to insufficient
qualifications or errors in conclusions); in the interpretation of results (subjective interpretation
of results, where analysts may be prone to favoring outcomes that match their expectations;
insufficient or excessive optimization of safety measures due to misconceptions about the real
probability of failures, etc.).

In this regard, the operator is also an intermediary link in the verification of the main
model settings and indicators, whose requirements for objective action are sufficiently high and
determinative in the subsequent operation of MTSC.

If we examine study [12], which focuses on breakdowns down to purely technical aspects
of the operation of unit elements, parts, structural components, then even in the early period of
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operation, the analysis of failures of technical and energy components of systems shows a
negative operator factor of MTSC. The authors have investigated a broad spectrum of main
causes of malfunctions, such as structural defects, manufacturing errors, operational errors,
external factors, and aging factors. A classification of malfunctions depending on the type of
destructive processes, which include mechanical, chemical, electrical, or thermal, is also
discussed.

Observations of malfunctions during the first year of operation of a bulk carrier allowed
for a thorough analysis of component failures, their causes, time to failure, and methods of
recovery or repair, where failures ranged from leaks in mechanical seals to cracks in mechanical
components and electrical overloads. Algorithms for failure identification, replacement of
damaged parts, and repair processes that have been carried out to restore functionality, which are
valuable for marine engineers, repair crews, and other professionals involved in operation and
safety management, are provided.

However, it should be noted that three aspects of failures have been identified: wear and
tear of MTSC components (49%); operator factor in failures - operator errors account for 19% of
all failures; pump equipment failures (33%).

This data highlights the importance of focusing not only on improving materials and
designs to combat equipment wear and technical failures, but also on the necessity to reduce the
number of operator errors.

Interesting in the context of the mentioned problem is the research [13], which focuses on
the identification of intentional attacks and technical malfunctions in cyber-physical systems,
with a special emphasis on the water resource management sector. The paper describes a
methodology for deriving expert knowledge and probabilistic reasoning using Bayesian
networks (BNs) to model and analyze risks. Thus, the authors analyzed factors that contribute to
sensor errors, such as the lack of physical maintenance, poorly written maintenance procedures,
weak physical access control, and failure to perform sensor data integrity verification. These
factors are taken into account when assessing the likelihood of sensor errors leading to incorrect
water level measurements, for example.

In particular, a Tornado diagram was used, which approximates a sensitivity analysis in
the form of ranks of the impact of various causes on the likelihood of the main cause of sensor
errors. It underscores that the lack of physical maintenance, poorly described operating
procedures, and weak physical access control are significant factors.

A significant portion of the article focuses on deriving expert knowledge and using
performance-based assessment to ensure the accuracy of the obtained parameters, thanks to
which the authors propose a decision support system to assist the operators of cyber-physical
systems. According to the modeling results, the sensitivity range for the cause "Lack of physical
maintenance” was recorded in the intervals 0.139009 — 0.184037, compared to the central value
of 0.157056.

This fact once again confirms the relevance of the above considerations and necessitates
the development of a system for identifying destabilizing factors of operators in the management
of cyber-physical systems.

One of the approaches to reducing risks in the management of cyber-physical systems is
the creation of decision support systems. An example of such an approach is the study [14],
which utilizes concepts of semi-Markov processes, quality space, and multi-objective analysis
for the operation of the most critical technical systems.

In modeling, random time intervals between state transitions were assumed, where
maintenance activities do not follow an exponential distribution of time, with transition
probabilities depending only on the time interval since the last transition. The research presents a
matrix equation to determine the limiting probabilities in a Markov chain, which includes
normalization to ensure that the sum of probabilities equals 1, resulting in a system of linear
equations that can be solved to find the stationary state probabilities of the system.
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A mathematical model has been developed to evaluate the quality of work of "human-
machine-environment” (HME) systems, where the working quality of each function has an area
defined by boundary values, and within these limits, there are subdomains corresponding to
different quality levels: undesirable, recommended, restricted, acceptable, and desired quality.
The MAXSIMP criterion, similar to MAXINV but with a different calculation of the degree of
fulfillment, was proposed to replicate the overall operational quality, which can be expressed as
the total degree of all levels of criteria fulfillment, with an equation provided for this calculation.

Following these approaches, an expert system was developed based on multi-criteria
decision-making methods that determine the state of technical maintenance and operational
processes, represented by a directed graph. The system models technical maintenance and
operational processes, and thanks to its application, a strategy for functional maintenance is
selected that ensures the execution of operations with quality above the critical level.

However, the study indicates that the construction of a quality management system for
the operation of transport technical systems depends on expert considerations, whose opinion can
significantly influence the adoption of a management strategy and add uncertainty already at the
first stage of system design.

Conclusion. As previously noted, the human operator factor within MTSC in a general
sense possesses a complex system of influences, further compounded by individual information
perception [15-17], which significantly complicates the process of predicting their actions.
Despite this, current technologies are still unable to transition to fully autonomous maritime
transport due to an insufficiently developed system for identifying both external and internal risk
factors under conditions of uncertainty.

The thesis presents a review of research which investigates the interaction between
human operations and automated control systems, playing a pivotal role in the safety and
efficiency of navigation. It is observed that despite advancements in automation, the human
factor remains one of the most unpredictable elements in the management of MTSC. It is
identified that errors made by operators can substantially impact the stability and safety of
navigation, leading to the destabilization of ship control systems.

An integration of automated and ergonomic systems is proposed with a focus on a two-
tiered interaction, where the operator plays a key role as the central element of the dual system.
The importance of reliability and timely response to internal and external uncertainties in the
management of MTSC is emphasized. There is a detailed consideration of the importance of
diagnosing the functionality of technical systems in an open loop, where the operator acts as a
connecting link that directly influences management processes and decision-making in real
operational conditions.

A core part of the study is the analysis of approaches to identifying destabilizing
influences and key materials dedicated to exploring ways of identifying and predicting the levels
of technical system operations under various conditions. Through analyzing types of errors, a
differentiation is made into perception errors, decision-making errors, execution errors,
individual errors, and team management errors, each of which is described in detail.

Based on these studies and the analysis of incidents related to system malfunctions, the
conclusion is drawn that to improve the reliability and safety of managing MTSC, the focus must
not only be on technical aspects but also on human and organizational factors. This implies the
development of effective decision-support systems for operators, continuous improvement of
control system ergonomics, and rational management taking into account the human operator
factor in MTSC.
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APPROACHES TO IDENTIFYING THE PSYCHOLOGICAL
MOTIVATIONAL STATES OF NAVIGATORS IN ERGATIC SYSTEMS

Nosov P., Nahrybelnyi Ya., Riabukha I., Makarchuk D.
Kherson State Maritime Academy
(Ukraine)

Introduction. The human factor is recognized as the primary cause of catastrophic
situations in maritime transport. Researchers worldwide are analyzing the potential causes of
marine disasters to ensure safety. However, identifying the reasons for the shift in customary
behavior patterns of mariners during ship navigation poses a challenge [1-3]. The situation is
further complicated by the absence of a permanent psychologist on board and the limited use of
psychological assessments. Nevertheless, some studies highlight the influence of an individual's
mental motivational state on task execution, especially in critical situations [4, 5]. During the
research, dependencies between the motivational states of captains and their actions during
maritime maneuvers were identified.

This material also examines four behavior models and correspondingly four predominant
motivational states. The scientific analysis focuses on studying the navigators' mental
motivational states, attempting to accurately pinpoint the primary causes of their emergence. An
Important aspect is also the time factor for the operationalization of tasks during a navigational
watch under risk conditions [6, 7].

The main material of the study. During canal passage, navigators adhere to a specific
strategy, shaped as a result of certain psychological motivational states (PMS). However, the
chosen strategy is not always effective throughout an extended transition. This may necessitate
navigators to adjust their expectations and modify the PMS. These changes can lead to accidents
due to unstable ship movement trajectories.

Graphs depict changes in the ship's course during hazardous psychological states. The
primary challenge lies not in determining the causes of these states but in forecasting future
states based on current ones. It is crucial to expand the research on navigators' PMS and develop
automated systems for their detection. Numerous scientific sources describe the PMS of an
individual, but the mechanisms for shaping such space for a specific mariner remain
inadequately described.

The proposed principles for forming the space of a mariner's PMS include:

1. Hierarchical nature of the space.

2. Clear expression of PMS without overlaps.

3. Establishing a structure based on key features.

4. Representation of the motivational space.

The p-adic number systems are considered closest for a formal description of the
motivational space, as their axioms do not contradict the aforementioned principles [8].

Therefore, the arrangement of constructing the PMS navigator’s space mainly counts on
his experience connections and having been formed models of behavior patterns along with

having the initial condition x, being f,(x).
Wherefore, transition to a new PMS is viable only from the previous one by means of its
transformation while the new signals «; appear to occur in the form:
f:2, -2, x— f(x),
where Z, is said to be space of the states at the moment t, as well as Z' is at the moment
t+1.
Thus, the effect of “attracting” a new MMS is being described concerning the condition

Yo, This very effect is able to be depicted in the form of an attractive force:
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A(xo)z{XeZp:|x|p=l}. Taking into account the stated above formal approaches, the

construction of a map for the main four MMS in the framework of p-adic systems is possible to
be surfaced. Thus, the space representation of navigators’ MMS is likely to be achievable as a
result of obtaining a set of p-adic numbers.

For p = 4 and dimension 4, numbers from 1 to 64 and further in p-adic system will be
written in the form of infinite sequence of digits from 0 to p-1:

g+ pto,p’+..+a pt.. o, a, .. {01, p-1}

Encoding was performed in the last three digits of classification numbers on graphical
branches for a specific navigator. Over four months, the network was tested based on the
analysis of the maritime navigator's motivational map.

Research results:

State #1 (Uncertainty): a00002, a00102.

State #2 (Confusion): a01001, a01010.

State #3 (Self-doubt): a02000, a02101.

State #4 (Loss of Concentration): a03001, a03010.

State #5 (Despair): a10000.

State #6 (Tension): a11200, a11000.

State #7 (Conservatism): a12010.

State #8 (Unawareness): a13300, a13010.

State #9 (Isolation): a20200, a20001.

State #10 (Aggression): a30100.

State #11 (Stress): a32020.

State #12 (Violation): a33020, a33300.

These states reflect the navigator's motivational and psychological manifestations in
various situations, which include the perception of responsibility, readiness for self-education,
ensuring safety, awareness of role, and other key aspects of professional activity.

Conclusion. The intrinsic dynamics of human behavior, particularly in high-stress
environments such as maritime navigation, are complex and multifaceted. This research
underscores the criticality of the human factor, frequently pinpointed as the leading contributor
to maritime catastrophes [9]. Notably, the study establishes a direct correlation between
navigators' psychological motivational states (PMS) and their behavioral responses during
maritime maneuvers. Such responses, shaped by the navigators' PMS, can either fortify or
compromise the safety of ship navigation, especially during extended transitions.

The research offers a groundbreaking insight into predicting hazardous navigational
situations by emphasizing the challenge of forecasting future psychological states from the
current ones. This predictive approach is paramount for proactive accident prevention [10-12].
The introduction of p-adic number systems provides an innovative methodology for formally
describing the navigational PMS space, further enriching the understanding of the PMS
dynamics.

As maritime transport continues to be an indispensable backbone of global commerce,
enhancing the understanding of the navigators' mental states becomes imperative. The presented
research paves the way for developing advanced automated systems capable of detecting shifts in
navigators' PMS, ultimately contributing to safer seas [13, 14]. Furthermore, the research
beckons the maritime industry to consider the integration of regular psychological assessments
and continuous monitoring, ensuring that the human factor remains an asset, not a liability.
Future endeavors should focus on operationalizing the findings, crafting real-time monitoring
systems, and scaling the research to encompass a broader spectrum of maritime professionals.
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®OPMYBAHHSA KOMIIETEHTHOCTI MEHE/T’KEPA
MOPCBKOI TAJIY31 B YMOBAX CbOTI'OJJEHHS

Tanioapycu A. 1.
Lynaiicokuii incmumym Hayionanvrnozo ynisepcumemy «Ooecvka MOpcoKa akaoemisy
(I3main, Ykpaina)
Kumomupcorka T. M.
Iynaiicokuit incmumym Hayionanvrnozo ynisepcumemy « Odecvka MOpCcoKa akademisny
(Izmain, Ykpaina)

Beryn. Mopcbka rainyss € OHIE0 3 HAaHBaKIMBIIINX Tally3el CBITOBOI eKOHOMiKH. BoHa
3a0e3neuye TPaHCIOPTYBAHHS BaHTAXIB 1 MAacaXHWpiB, a TaKOX pHOAILCTBO Ta IHII BHIU
MOPCBKOI JisibHOCTI. Y 2022 pormi cBiTOBUK (PJIOT HajidyBaB MoHa] 96 THCSY CyleH, a o0csr
MOpCBKOi TopriBmi nepeButuB 12 tpunbiioniB gonapis CLHA, a 1o 2050 poky mporHo3yeTbes
MOTpiiHE 3POCTaHHS IONUTY Ha MOPCHbKI  BaHTaXHI  IMepeBe3eHHs. Mopchka Tainy3b €
KOHKYPEHTOCIIPOMOXKHOIO Ta IHHOBAI[IHHOIO Tany33l0, sIKa TMOCTIHHO PO3BUBAETHCS 1
aJIalTyeThCsl 10 HOBHX yMOB, 1I€ BMMAara€ BiJ] MEHEIKEPIB MOPCBHKOI raily3l BUCOKOTO DiBHS
KOMITETEHTHOCTI. KOMIIETeHTHICTh MEHEKepa MOPCHKOT Tamy3i — 11e CyKyNHICTh 3HaHb, YMiHb
Ta HAaBUYOK, HEOOXIAHUX IS yCHIITHOI poOOTH. MeHemkep MOPCHKOi ramxy3i Mae BOJIOJITH
TaKUMH OCOOJIMBOCTAMHM: OyTH HOCieM (inocodii Oi3Hecy; MaTH JOCKOHANII 3HAHHS IPOIECY
BUPOOHUIITBA; PO3YMITUCS Ha 3aJavyax yMHpPaBIiHHS, AOTPUMYBATUCS MOPAJIbHUX MPUHIIUITIB
MOBE/IIHKHA MEHE/KEPIiB, BUPOOJICHUX MEPEBAXKHO JOCBIAYCHUM HUIIXOM [1].

AKTYaJIbHICTh J0C/iIZKeHb 3yMOBIICHa HEOOXIAHICTIO ()OpMYBaHHS KOMIIETEHTHOCTI Y
CyYacHHMX 3/100yBauiB B YMOBaX ChOTOACHHS. AJDKE, aKaJeMIYHO ITiJITOTOBJCHI BHITYCKHHKHU
MOBUHHI OOOB’S3KOBO MaTH Halip KOMIIETEHIIIH, IO XapaKTePU3YIOTh iX SK OCOOHUCTICTH 1
(axiBiyl, Hanpukian npodeciiiHa, IOPUANYHA, €KOJIOTiYHA, €KOHOMiYHA KOMIIETCHTHICTH YU
JTOCJII JHUIIbKA KOMIIETEHTHICTb.

Metow crarTti € aHami3 HEoOXigHOCTI (OpMyBaHHS KOMIIETEHTHOCTI MEHEIKepa
MOPCBKOI TaTy3i.

Pe3yabTaT gociaigkenb. MeHeKEp MOPCHKOT raiy3i Mae MOETHYBAaTH B COO1 SKOCTI
dhopmanpHOTO 1 HepopMaapHOTO Jigepa. BapTo 3a3HaunTH, mo GopMalTbHUN Jifep — 1e 0ocoda,
gKka Mae oQiliiiHy BiIaay HaJa IHIIMMH JIIOJIbMH, a Y BHUMAJAKY MEHEIKepa MOPCHKOI Tamy3i Ie
O3Hayae, M0 BiH Ma€ MpPaBO MpUKWMATH PIIICHHSA, PO3MOJIUISATH PECypcHd Ta KOHTPOIIOBATH
poboTy miieryiux. B cBoro epry, HedopMaIbHUIMA JiEp - 1Ie 0c00a, siIka Ma€ aBTOPUTET 1 BILTUB
HaJl IHITUMH JIF0IbMH 6€3 0QiliifHOT BJIa/Id, y BUITAJIKYy MEHEKEepa MOPCHKOT Tary3i 1€ 03HAYae,
0 BiH Ma€ 3JaTHICTh MOTHUBYBATH 1 HAIUXaTH MiIJIETNINX, a TAKOXX CTBOPIOBATH arMocdepy
noBipH 1 ciBriparti. O0'eTHAHHS ITUX IBOX SKOCTEH € BOKIUBUM JIJIs1 €()EKTUBHOTO YIPABIIHHS B
MOPCHKii ramy3i. @opMarbpHa BIaa I03BOJISIE MEHEDKEPY MPUHMATH PillieHHs 1 3a0e3meTyBaTu
BUKOHAHHS 3aBllaHb, a HeOpMallbHE JIIEPCTBO JO3BOJIIE MEHEIKEPY MOTHBYBATH 1 HAAUXATH
MiJIETTINX, a TAKOK CTBOPIOBATH aTMOC(epy, B SIKii JIIOJM XOUYTh MPAIFOBATH.

SAx 3a3Ha4eHo B qociikeHHi [2] popmyBanHsS npodeciitHoi KOMIIETEHTHOCTI MailOyTHIX
(axiBIiB MOXHA BH3HAYUTH HACTYNHHMH (PAaKTOPaAMH: HOBOIO OCBITHBOIO MapagurMoro, M0
3YMOBIIIOE TIepexig Bijg Oe3mepepBHOI BIAKPUTOI OCBITH 1 0a3yerbcs Ha iHTerparii
iHpOpMaliiHO-KOMYHIKAllIHHUX ~ TEXHOJIOTiH;  BIPOBA/KEHHI  OCOOMCTICHO-OPI€HTOBAHOTO
MiIXOMy; BIPOBA/DKCHHS 1HHOBAIIIMHUX OCBITHIX TIPaKTUK, M0 BHUMarae (HopMyBaHHS
BIIMOBIIHMX KOMIETEHTHOCTEW y 3m00yBauiB Bumoi ocBitu OIIIl «MenemxmeHT B Tamysi
MOPCBHKOTO Ta PIYKOBOTO TPAHCTIOPTY»

OTxe, y3araJpHUMO BHILE3a3HAUYEHE, 1110 HEOOXIIHICTIO (POPMYBAHHS KOMIIETEHTHOCTI
MeHeKepa MOPCHKOI raimysi €:

e 3abe3neveHHs ycrixy B npodeciiiHiii nismpbHOCTI. KoMmeTeHTHHIT MeHEKep MOPCHKOT
rary3i Ma€e HeOOXiHI 3HaHHS, BMiHHS Ta HABUYKHU JIJIs1 YCHIIIHOTO BUKOHAHHS CBOiX 00OB'SI3KiB,
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BiH MOXK€ €(EKTUBHO KEpyBaTH IMEPCOHAJIOM, MPUHMATH PIIICHHS, BUPINIYBaTH MPOOJIEMU Ta
JIOCATATH TIOCTABJICHUX IIIJICH.

o [ligBUIIIEHHST KOHKYPEHTOCIIPOMOXKHOCTI MOPCHKOI Taimy3i B miomy. KommeTeHTH1
MEHE[KEpH MOPCHKOI raiy3i € Ba)XJIMBUM (DaKTOPOM YCHIXy MOPCHKOi ramysi B IIIOMY, BOHH
MOXYTb CIPUSTH PO3BUTKY Tairy3i, IMiIBUIICHHIO 11 €(pEeKTUBHOCTI Ta KOHKYPEHTOCIIPOMOXKHOCTI.

e 3abe3neuyeHnss Oe3neku Ha Mopi. KoMmeTeHTHI MeHeKeprd MOPCHKOi raiy3i MOXYTh
CHPUATH TiJABHIICHHIO OC3MEKH Ha MOpI, aJpke BOHHU MOXKYTh PO3POOJSTH Ta BIPOBAKYBATH
e(eKTUBHI CUCTEeMH OE3MEKH, a TAKOK HAaBYATH IEPCOHAIT IPAaBUIaM OE3MEKH.

BucnoBku. ®opMyBaHHS KOMIIETEHTHOCTI MEHEDKEpa MOPCHKOI Tajy3i € CKIaJHUM i
OaraTorpaHHUM NPOILIECOM, KWW BUMAara€e 3ajy4eHHs DPIi3HHX YYAaCHHUKIB, TaKUX SK 3aKJIaau
BHIIIOT OCBITH, ITpodeciiiHi opraHizarlii, a TAKOX CaMHX MEHEKEPIB MOPCHKOI raimy3i. YcIinHe
(opMyBaHHS KOMIIETEHTHOCTI MEHEDKEPIB MOPCHKOI Taly3i € 3alopyKoI0 YCHiXy MOPCHKOT
rajxysi B I[iJIOMY.
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3ACTOCYBAHHSA MOJIEJI COIIOTEXHIYHOI CUCTEMUA
«CENTITOH» IJISI AHAJII3Y MOPCBKUX ABAPIi, IHIIUAEHTIB
MHOB’AA3AHUX 3 BE3IIEKOIO CYJIHOIIVTABCTBA

"Mamenxo II. I1., *Pesa O. M., *Kupuuenxo K. B.
Xepconcora oepoicasna mopcvka axademis
2Vkpaincokuii incmumym Haykoeo-mexuiunoi excnepmusu ma ingpopmayii
(Vrpaina)

B ocranni agecATwniTTs 0araTo IOCTIAHUKIB OMyONiKYBajdM CTAaTTi MpO MNPUYUHU
MOPCBKUX aBapiif, 30CepeKYIOUNCh SIK Ha TEXHIYHMX HECIPABHOCTIX, TaK 1 HAa MOMMIIKAX
JOJIeH, SIKi MPAIIoI0Th Ha 00OpTy CyJeH (eKimax, IolMaHa, OeperoBuil mepcoHal Toio). Jeski 3
UX JIOCITI/DKEHb TIOKa3ajH, IO B 0araTboX aBapiiiHMX BHUMAIKax JIOJChKAa MOMMIIKA Oyia
OCHOBHOIO NIPUYUHOI0 a00 BAXIMBUM (akTopoM. 3a miacyMmkamu pociimkeHs EMSA 2021 : «3
3arasibHUX 823 aBapiii, mpoaHaIi30BaHUX ITiJ] 9ac po3ciuigyBanb Mixk 2014 1 2020 pokamu, 89,5%
OyJi MOB’s13aHi 3 MOMUJIKOBUMH JisiMU JiroauHu»[ 1-3].

[Tix yac MOpPCHKUX aBapiil CyCHUIBCTBO MparHe MBHUAKO OLIHUTH MPUYKHI aBapii, mo0
3HAWTH «1amna Bi0yBaya». Y 0araTb0X BHUMAJKaX KamiTaH 1 eKilaXK CTaloTh 00’ €KTaMH KPUTUKU
me 10 nmoyaTtky poscmimyBaHHs (Sanchez-Beaskoetxea and Coca, 2015). ¥V Garatbox BUmajakax
3aIisTHUM JTFOACHKHIN (aKTop, ajie HE 3aBKIH BUHEH eKimax [4].

Puc. 1. Cratuctuka i1r0/chK01 MOMIIKHA B MOPChKHX aBapisix Ta katactpopax EMSA 2021

IMocTranoBka 3axaui. Cannepc 1 Makkop-Mik (1993) Bu3HA4YaIOTh JIFOJACHKY TTOMUIIKY SIK
«HEBIAMOBITHE a00 HebakaHe JIIOJICHKE PIMIeHHS a00 MOBENIHKY, SIKI 3HWXKYIOTh a00 MOXYTh
3HU3UTU €(PEKTUBHICTH, Oe3MeKy abo MpoayKTUBHICTE cucteMmy». Jekkep (2002) mporonye e,
10 BiH HA3MBA€ HOBUM IIOTJISIOM Ha JIFOJICHKY MTOMUJIKY, SIKHH BKITIOYA€ TPH BAKIIUBI (DaKTOPHU:

» Jlroncbka moMmiika He € mMpuunMHOIO HeBradyi. lle Hacnmimox abo CUMITOM TIUOIMION
npobIemMu.

» JIrosichka MOMMJIKA HE € BHITAJKOBOIO. BOHA crcTeMaTHYHO TMOB's13aHa 3 0COOIHBOCTIIMH
1HCTPYMEHTIB JIF0JIe, 3aBJjaHb 1 p0O0YOro cepeloBHIIIA.

» JIroschka MOMMIIKA HE € BUCHOBKOM po3cimiyBaHHs. Lle BiqnmpaBHa Touka.

Jlis BUpilIeHHS 1i€l TUIEeMH MOXHa 3aCTOCYBAaTH COINIOTEXHIYHY Mojaens «Momenb
centurona» (Kecrep 2007).
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Pucynox 2 — MoJjerni CHCTeMHOTO BUSIBIICHHS BIUTUBY JIFOICBKOTO YNHHHKA HA Oe3reKy
MOpEIIaBcTBa: a) — «MoJenb CenTUroHa» podoTH cy/Ha; 0) — «Moenb cenTuroHa» mpu
MaHeBpYyBaHHI CyTHa

Ilepeik BupimyBanux nutanb: Po3rmsaytu monens «Centurona» (Kecrep 2007) sk
3aci0 CUCTEMHOTO BUSBIICHHS BIUIMBY JIFOJCHKOTO YMHHHUKA HA MPUUHATTS PIIICHb | BUSBIICHHS
HeOe3MeK Ha MOpchbKkoMy TpaHcmopTi. Moaens Centirona sik yaockonainena mojaenb SHEL
BUKOPUCTOBYETHCSI B MOPCHKiil cepi, 1e BoHa Oyna BrimroueHa 1o Pesomonii IMO A.884, sika
MICTUTh BKa31BKH 100 PO3CIIITyBaHHS MOPCHKHX aBapii.

Cyrb pocaimxenns. Mogens SHEL 3HayHO BIUIMHYJa Ha TPUHIMIN Ta MPOIECH,
MOB’sI3aHl 3 JIIOJICBKUM YWUHHUKOM, 1 Ma€ JesKi SBHI TepeBard (HampuKIam, ii IIHpOKe
BUKOPUCTAHHS Ta BH3HAHHA Ta il mpocre Ta iHTyiTMBHE BimuyTTs). Hemmiku x Mmonem B
OCHOBHOMY IIOB'Si3aHI 31 3HAUEHHSM IOHSATH, IO BUKOPHCTOBYIOTHCS B MOJENi, TaKUX SIK
amaparHe 3a0e3meueHHs, MporpaMHe 3a0e3leueHHs] Ta JKUBE IMPOrpaMHe 3a0e3MEeUeHHs, SKi
MoOke OyTH BaXKKO IHTEpIpeTyBaTu Ta nepenaratu [5]. Takum 4MHOM, yIOCKOHAJIEHHS MOJEN1
SHEL 6yno 3po0ieHo AJisi OKpalieHHs iHTepIpeTallii, a TakoX ISl CTBOPSHHS HAJIAIITOBAHOI
MoOJieJl, IPUIATHOI JJIi BUKOPUCTAaHHS B 3a0ecrieueHHl Oe3NeKH CyJIHOIJIaBCTBA. 3PEIITO0 1€
NPU3BENIO O PO3pOOKM TOrO, IO MM 3apa3 HAa3MBAEMO MOJICJUIIO COLIOTEXHIYHOI CHUCTEMHU
«Mopens cenrturonay [6].

[arpenienTy 1iei cucTeMHOI MO/IETi BKITIOYAIOTh HASIBHICTH B CUCTEMi KEPYBAaHHS CYJIHOM
JIOJIMHU oTiepaTopa (HaNpWKIAA: KamiTaH, OKpeMi WIEHHW eKIMmaxy, (i31010ris JIIOAWHH,
MICUXOJIOTIYHI OOMEXEHHS TOIIO), Tpynu (KOMaHJa XOJIOBOTO MiCTKa, €KilaxX, CIUIKyBaHHS,
KOMaHJIHI ~HAaBUYKH  WICHIB  €KIMaxy, TOIMIO), TEXHOJOTrii  (HampwKiIaa:  CyAHO,
aBTOMATH30BaHI/aBTOMAaTHYHI CHUCTEMH Ta OOJNaJHAHHSA CyJHA, Paaio3B’s30K, 1HCTPYMEHTH,
TOIIO), poOOdYl TpaKkTUKH (HAMpHUKIa[: HepopManbHI TMpaBwiia, 3BHYAI TOIIO), OpraHizallii
(manmpukian: Bumorn CYb kxommasii, MUPKYJISpH Ta HACTAHOBH IIOJO TPEHIHTY eKiMaxy Ta
eKcIuTyaTallli CyJHOBOTO OOJIaJHEHHsI, MOJITHKA KOMIAHIi TOIO), CYCIUIBCTBO Ta KyJIbTypa
(HampuKJIaa: 3arajibHe COIIadbHO-TIONITUYHE CEPeOBHINE HA CYJHI, B3aEMOBIJIHOCHHH MiX
YJICHOMH €KIMaXy PI3HUX HAIllOHAIBHOCTEW Ta peiirii, Tomo) Ta (i3uyHe cepeaoBHIIE
(HampuKJIaa: CTaH MOTOM, OCBITIECHHS MPHUMIIIeHb poOoUe/BiAMOYMHKY, IITyM, BiOpaltis, podoue
micrtie Tomro) [6—16].

BucnoBku. «Mojens centurona» sik yaockonanenns moneni SHEL y Burmsai crpusie
aHai3y SIK aBpIMHUX TaK 1 HOpMAJIbHUX CUTyalli Ha 60pTy cyaeH. [Ipu nbomy ocobnuBy yBary
CJIiJI MPUBEPHYTH J0 HECTUKAHHS OJOKIB 3a3HAYEHOT MOJIE, 10 MAOTh OLIBII JIETATBHUIA OMUC
y MOJIeJIi CENTUTOHA.

KopucHicTh Mozeni cenTHroHa BHM3HAYA€THCS y OXOIUICHHI OUIBIIOCTI €JIEMEHTIB
JIOJCHKOTOYMHHUKA, SIK1 € YACTHMHOIO CHCTeMHU 3a0ecrieueHHs O0e3NeKH CyaHOIUIaBcTBa. Moenb
MOK€ BHKOPHCTOBYBATHCS TMPOAKTHUBHO — BIIACHE SK MOJIENb, CTPYKTypa ab0 aHaTITUYHUN
IHCTpYMEHT (Hampukiama: s (opMyIIFOBaHHS MPOIEAYpP, MPOSKTyBaHHSI POOOYMX MPOIIECIB,
NPOEKTYBaHHS TEXHOJOTI Ta oOJajHaHHsS, HAaBYaHHS Ta TPEHYBaHHS EKiNMaxy LI0J0 aHami3i
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PHU3HKIB Ta OIIHKK OE3MEeKH CYIHOIUIABCTBA. | OCKiIbKM KepyBaHHS O€3IMEKOI0 CyAHOIIABCTBA
Mae€ BigOyBaTHUCS «3a MOKAa3HUKAMW», TO MPOBIAHY POJb Y JOCITIDKEHHSAX BIUIMBY JIHOACHKOTO
YUHHUKA BUXOJUTh TEXHOJIOT1sI HOTO KBaJiMeTpii.
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MNIJIOTHA OLIHKA CTABJIEHHS KYPCAHTIB-CYJHOBO/IIB
A0 HEANCIIUIIJITHOBAHOCTI

'Pesa O. M., >Kupuuenxo K. B., Mamenko II. II., >Cokon A. O., >Cagvonos /1. I.
L Vipaincoxuii incmumym naykoeo-mexuiunoi excnepmusu ma ingpopmayii (Yepaina)
2Xepconcvka Oepoicasia mopcvka akademis (Ypaina)

Beryn. 3abe3neueHHs HaJIGKHOTO piBHS Oe€3leKkd pyxXy — MEpIIOYeproBe 3aBIaHHS
¢byHKIioOHYBaHHS OyAb-IKOi TPAHCIOPTHOI CUCTEMH, Y TOMY YHCIII MOPCHKOI Ta piukoBoi. Tomy
30BCiM HEBHIAAKOBO Oesreka cyanomiaBcTBa (BC), oco0nmBO B CydyacHHX YMOBAaxX CIPOTHBY
YkpaiHu palIiCTChbKUM arpecopam, pO3IJIAJAEThCs SIK BaXKIMBIIIA CKIAJ0BAa HalllOHAJIBHOT
Oe3nexu YKpaiHu, 10 3HAXOAUTHCS MiJl MIIBHOIO YBArolo Aep:kaBHOro KoHTpoio [1]. IIpudomy
nokparieHHss BC cyTTeBUM YMHOM BIUIMBA€E ¥ Ha MiHIMI3allil0 KOMEPIIHHUX BUTPAT MOPCHKUX
nepeseseHb [2]. HaBeneHne i BU3HAUYMIIO BIATIOBIAHY OpPI€HTALIIO JOCHIHKEHb BITYU3HSHUX Ta
3aKOPJIOHHUX BUYCHHX [2—5 Ta iH.].

AKTyalbHicTh Jociaigkenb. He 3Baxaiounm Ha cyTreBe 30UTbIICHHS (i3WYHOT
HAJIHHOCTI CyJICH Ta PiBHS aBTOMATH3allii 1X CUCTEM, IiABUIICHHS PIBHS KBamiQiKallii eKinaxis,
moackkuid ynHHUK (JIY), Ha >Kanb «TpajuiiiiHO», MPOAOBXKYE BIAIrpaBaTH 3HAYHY pOJIb B
yIpaBiIiHHI CyJIHOM, a oTke 1 BrumBi Ha BC: 3a craructukoro BB JIY Ha aBapiiiHICTh CylieH
00yMOBITIOE BIIPOJIOBXK JECATHIITH OJU3BKO ¥3-%5 BiJ 3arajbHOI KUTBKOCTI aBapiii Ta Katactpod.
ToMy yucenbHUN MPOMIAPOK BITYM3HSHUX Ta 3apyODLKHUX BUCHHUX NMPUAUIAIOTH CYTTEBY yBary
nociipkennsaM JIY Ta nmomnepekeHHs ioro HeraTUBHOTO BILTUBY Ha BC.

Buxonsun 3 Toro, mo mnpodeciiiHy MisUIbHICTh CYJHOBOJiS MOJYKHA YSBHUTH SIK
Oe3nepepBHUI JAHIIOT PIillIeHb, 0 BUPOOISIOTHCS 1 pealli3yloThCs B IBHUX / HEABHUX (hopMmax
Ta TiJ BIUIMBOM pI3HOMAHITHUX YWHHUKIB (30BHIIIHIX / BHYTpIIIHIX, 00’ €KTUBHUX /
Cy0’€KTUBHUX), OCOOJIMBO PH3HUKIB CTOXaCTHYHOTO 1 HE CTOXaCTUYHOTO XapakTepy, y mpari [6]
yrepine oOTpyHTOBAaHO 1 CHCTEMAaTH30BaHO CKIaAHUKU BIUTMBY JIY Ha mpuitHaTTs pimens (I1P)
CYTHOBOJII€EM Ta HAKpEeCJIEHI IUIIXU 1X KBamiMeTpii. 30KkpeMa HIeThCs Mpo: OCHOBHI JIOMiHAHTH
[1P, piBHi momaraHb, HEUiTKI Mojaelni pusuky, cucremu nepear (CIT) ta HeOesmeuHi crparerii
TMOBEiHKM ONepaTuBHOro wMucieHHs Tta IIP. Ix jgocmimkeHHs € aKTyanbHOIO HAayKOBO-
MPAaKTHUYHOIO 3a7a4el0.

IocTtanoBka 3amavi. Y KOHTEKCTI HAmUX JIochipkeHb posriaspatumemo CII Ha
nokasHukax Ta xapakrepuctukax (I1/X) mpodeciitHOl MiATOTOBKH Ta ISJILHOCTI CYJIHOBOJIIB.
[Tig CII po3yMiTUMEMO YIIOPSAKOBaHY MHOXKHHY 3a3HaueHHX I1/X, 30kpema IOCiKyBaHUX B
i myOmikamii XapakTepHuX puc HemucuurniiHoBaHocTi (XPH) kypcaHTiB-CyaHOBOIIB: Bij
O1NTBIII 3HAYYIIMX, BATOMUX, HEOE3MEUHUX TOIIO — /IO MEHII 3HAUYIIUX.

VYrnepme npoOneMy BHUSBICHHS Ta KOPEKIii HEAWCIMIUTIHOBAHOCTI B  aBialliiHUX
OTIepaTOPIB «IEPETHHOTO KPAK», 30KpeMa KypCaHTIB-TIIOTIB, OyJI0 BUCBITIIEHO Maiike 50 pokiB
tomy (1975), komu ICAO (MixkHapoaHa opraHi3allis IUBUIHHOI aBiallii, WieHOM sKoi € Ykpaina)
BUJAJIa CIICIIaIbHUKA JIOKYMEHT, B sIKOMY OyJio HaBeneHO oauHaausath XPH ta 3ampomoHoBaHi
CHeliaibHI aHTUAOTH Ta PEKOMEHJalli MI0A0 POOOTH 3 HEAMCHUUIUTIHOBAHMMU KypCaHTaMU-
nijgoramu [7].

Pexomenpartii ICAO Oyo po3BUHYTO 1 y3arajapHeHO y mnparsx [8—11 Ta iH.], ge mepemik
XPH, npononoBanuii [CAQO, Oyno po3mupeHo 3 ypaxyBaHHIM NPOsIBY HEOE3MEYHUX CTpaTerii
MOBE/IHKK, OmepaTuBHOro MwucieHHs Ta [IP B nBa pasm (Tabm. 1) Ta momaHi pe3yibTaTh
JIeTaIbHOI 1 BCeO1YHOT KBaIIMETpii CTaBIEHHS TUX, XTO HABYAETHCS, 10 3a3HAUYCHUX PHC, a TAKOXK
OOTPYHTOBAHO 1 3MOICNTLOBAHI IIISXU iX KOPEKIIii.

BpaxoByroun, 3 01HOTO OOKY, BaXKJIMBICTh IMiITOTOBKH IS MPAKTUYHOTO MOPEIUIABCTBA
camMe JAMCUUIUTIHOBAaHMX CYJIHOBOJIIB Ta, 3 1HIIOro OOKy, IO caMme TMepioJl MOYaTKOBOT
npodeciifHOl MATOTOBKU € OUIBII CHPHUSATIUBUM Ui IICHXOJIOTO-TIEAArOoTiYHOI KOpeKIii Ta
PO3BUTKY OCOOMCTOCTI HABUEHUX, — METOIO 11i€i MyOmiKallii € BU3HAYeHHS CTaBIICHHS KypPCaHTiB-
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cynHoBoniiB g0 XPH, 3wmict saxkux imocTtpye Tabna. 1, muissxom moOyIOBH BiAMOBIIHHX
iauBinyansaux CII (ICIT) 1 rpynosux CIT (I'CIT).

Tabmuis 1 — YTouHeHUH niepeltik XapaKTepHUX PUC HETUCIMIUIIHOBAHOCTI HABUCHHUX

XPH; 3MICT pHCH HEIMCIUILTIHOBAHOCTI XPH2o 3MICT PHCH HETUCIMILTIHOBAHOCTI
1 2 3 4
XPH1 Mponyckae 3anATTA Ge3 nopaximx XPHi1o | He BU3Ha€ KOJIGKTUBHUX Aii
IPUYUH
BBaxxae, mo Bce HempaBwibHO: | XPH11 | Vxunserscs Bin poboTu Ha 3aHATTSIX
XPH, KPUTHKYE CHCTEMY HaBYaHHS, XPHu He BukoHye BKa3iBOK i poOUTH Bce
o0naaHaHHA 1 B3araii Bce, o 6a4uTh 0-CBOEMY
XPHis He pobutre cnpod  gomomorta
Bopoxe HaJIAIITOBAHUM, TOBapHIIaM YM BUKJIaauamM
XPH3 | npuyenivBui, 3aBKAd TOTOBMH JI0 besBignoBinanbHuii, 06e3TypOOTHUH,
cBapKH 1 IPOBOKYE ii XPHus He0anui y BUKOPHUCTaHHI
HanMmipHo HamoneryiimBui, mnparse YCTaTKyBaHHA, HEOXaWHUM,
XPHq 6y)1]>-$[KO'IO I[IHOIO, HaBITh 32 paXyHOK HeTaI'CTOBHI/II\/'I
TOBApHIlIB, BUKOHATH  JOpYy4YCHE, Poscigauii, Takuii, y SKOro JIyMKH
HAWBMILIOK MIPOK €rOiCTUYHUMA XPHys | 3385 CKOHIICHTPOBaHI He Ha
XPHs MapsoTpar uacy, 6§naKyH, IPAaLIoE 3 MpeaMeTi BUBUCHHS, TUTyTa€ peajibHe
HeOKaHHSIM Ta MOBLJILHO 3 BUMHCIIOM
bosiznuBuii (00IThCS CBOIX TOBapUIIIB IMny1bCcHUBHUH, nparse
XPHe 1 BHKJjaﬂaqu), Mpamooe  OJHH, XPHie SIKHAUIIBUIIIE OJCPKATH peByJIIzTaT,
3a3BUYaiil HE MMPOCUTH JOTIOMOTH Ta HE HE  3aAyMyl4HMCh  Npo  HOro
nparHe JI0 YCIixy MIPABWIBbHICTh
XPH- HCSaLIiK%BJIeHI/II‘/’I, 3aBXK/IM HEYBaXHUH 1 XPHir HecaMOC"l“iI\/'IHI/II\/'I, Wae 3a JIyMKOIO
IIBHJIKUI TOBAPHIITIB
3apo3ymimii  Bce3HaWlko, 0auuTh XPHus CucremMaTH4HO  3aMi3HIOETBCA  HA
Maji0 KOPHCTI BiJl 3aHATh, caM c0Oi 3aHATTS
XPHs | Bukiiagau, «BBaxae, mo ioro cucrema | XPHig | He BuKoHye momariai 3aBaaHHs
HiIlFOTOB.KI/I . VKpaHle», XPHas He BigBimye 3aranLH9iHCTHTyTCLKi,
IIPOCTOPIKYyBaTui 1 Oanakyuui 3arajibHO(aKyIbTETChKI 3aX0H
[ToBinpHMI, 3aBkau Opakye wyacy .
XPHy | 3akinuut po-0oTy, xoua 3aBxau | XPH21 HGC]?OG‘.{aCHO foBepTac JIrepatypy
. 10 610moTeKH
BUKOHYE T€, 1110 HEOO0X1THO

Hama yBara came CII, sax omHomy 3 ckinaguaukiB BruBy JIU Ha I1P, € HeBumamkoBor i
MOSICHIOETHCSI TAKAUM YHHOM:

no-nepuie, B ponieci ynopsakysanas XPH, To6to modynosu ICII, kypcanTtu matots 210
(!) mopiBHATH 3a3HAY€HI PUCH TMOMDK CO0O0I0, MO CHpUATUME (OPMYBAHHIO B HHX HABHUYOK
pO3mi3HaBaHHA, 3amaM’SITOBYBAaHHA, a OT)Ke, — 3aro0iraHHs MpPOsSBY HEIUCIUILUTIHOBAHOCTI B
HAaBYQJIBbHIM Ta TPAKTHYHIA MAroTOBI. TakuM YHHOM, Ma€ CHpAIOBAaTH BiJOMHUUN
JTABHBOJIATUHCHKUI mpuHIMIL «Praemonitus, praemunitus (ITonepemkeHuii, — 030pOEHUIT)»,
TOOTO HIeTHCs PO MPOPUIAKTUIHUHN 3MICT JJOCIIKSHHS;

no-opyee, orpumyBati ICII ta I'CII cnpustumyTb, 3 oxHOro OOKy, IHAMBIXyasi3amii
BUXOBHOI po0OOTH 3 KypcaHTaMHu; a 3 IHIIOIO OOKY, BHUSBJICHHIO MOXJIMBHX TPYIIOBUX
nedopMarliiil y cTaBiIeHHI 0 TUCIUILIIHUA Ta HABYAHHS B LIJIOMY.

PesyabTaTH gochaigxkeHb. Jlo TUIOTHHX goChHiukeHb Oyimo 3amydeno M =204
KypCaHTIB-CYAHOBO/IiB PI3HUX KypcCiB Ta MOpPChbKUX 3akyaliB ocBitu III-1V piBHIB akpeauraii.
3acTOCOBYIOUHM TOMApHE MOPIBHSHHS Ta HOPMATHBHHM CMOCIO BUSBIEHHS YaCTHMHU CyMapHOl
3HAYyIIOCTi (HeOe3mekn) st OcBiTHROTO Tporecy nposisy XPH, BunpoOysani Oymysamu ICII.
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[Ipy w©pomMy 3ayBakumMo, IO BXE caM [POLEC TECTyBaHHS JO3BOJUB  BUSBUTHU
HEeMCIUIUTIHOBaHUX KypcaHTiB. A came. 3 aHamizy 3azHaueHux ICII Oyno BusiBieHo, mo 54
(26.47%) BunpoOyBaHUX € «ayOrepamMu», TOOTO TaKMMHU LI0 YXWISJIHCS BIJ TECTyBaHHA 1
3arMmo3uyyBalld OJIMH B OJTHOTO PE3yJIbTaTH OMHUTYBaHHA. BcTaHOBIEHO Takux mian — 3, Tpiax — 3,
terpan — 1, centun — 2, eHHes — 1, goneka — 1, 10 B MUIOMY MATBEPKY€E BUIIICHABEICHY TE3Y
PO MOKJIMBI IpynoBi aedopmariii MucienHi, noseninmi ta [IP kypcanramu. 1o nepexonnuBo
MiATBEPIKYE CTATUCTUKA «TyOJepiB» B OJIHIN 3 MATPYH BUIPOOYBAaHUX: CENTU — 2, TeTpax — 1,
tpiag — 1, miag — 1. Yeworo 25 «ayGnepis»!

BBaxkarouu pe3yibTaTu ONMUTYBaHHS 3a3HaueHUX 54 0ci0 MapriHaJIbHUMU, BUAAISEMO 1X
3 MOJAJIBLIOTO PO3MSILY 1 OTPUMYyEMO Miarpymy uucensHicTio Mp =150 oci6. [ami 3a

JIONOMOTOI0 TaKoi CTpaTerii IpymoBHX pillleHb SIK IiJCYMOBYBAaHHS Ta yCEpPEIHEHHsS PAaHTiB
orpumyemo mykany I'CII kypcaHTiB-Cy THOBOAITB Ha MHOKHHI JOCHIKYBaHHX PHUC:

XPH21>'XPH9 >—XPH20 >'XPH17 >‘XPH6 >‘XPH10 >—XPH7

ma ma ma ma ma ma ma
>~ XPH13 > XPH16 > XPng > XPng = XPHq4 = XPHqg = XPH{ >~ (1)
ma ma ma ma ma
= XPH, - XPH5 >~ XPH2 >~ XPH8 = XPHq, >— XPH12 >— XPH3,
ma ma ma mA mA
ae > — mo3Hauka nepeBarn onHiei XPH mepen iHIIOW 3 TOYKHM 30py HeOE3MeKH i

Ma
0CBiITHBO-BUXOBHOTO Mporiecy y I'CII kypcaHTiB-Cy THOBOAIIB — WICHIB MIATPYIH My .

Emnipuune 3HaueHHs koedimieHTta koHkopaauii (3ronu) Kewmamma, obuucnene s
4JIeHIB MIATpynu Mp € HIIUBHO MaiauM 1 JopiBHI0€ W, A" 0.0819. Taxwuii pe3ysbTaT € LIJIKOM

3PO3YMUINM 1 MOSICHIOETHCS:

—  BEJMKUM YHCETHLHUM CKJIaJJOM BUIPOOYBaHUX;

— BEJIMKOIO KUIBKICTIO YHMOPSAKOBYBaHMX anbTepHaTuB-XPH, cyMipHUX 3 Tak 3BaHUM
«xoedimienrom Maprocti» C.H. Ilapkincona, mo mpu3Beiao 10 (aKTUYHO acCTPOHOMIUHOT
CTAaTUCTUYHOI HEBHU3HAYEHOCTI BaplaHTlB paH)KI/Ip}IBaHHH puc He)II/ICHI/IHJ'IlHOBaHOCTl SIK1
JIOPIBHIOIOTH, HE BpPaxoOBYIOUH «TI0B’s13aH1 (mimmr) paHrm»:

P=p1 =211=51 090 942 171709 440 000 (1).

Ilo # mpu3Beno OO0 CyTTEBOI BapiaTUBHOCTI AYMOK BUIPOOYBaHHMX 1, SK HACIIJOK,
HETaTHBHO BIUIMHYJIO Ha a0COJIIOTHE 3HaueHHs Koediienta koHkopaamii Wi, 5 - B TOH ke yac, [k
1€ HE IMapajoKcajbHO, BIH € CTaTHCTUYHO BIPOTiIHUM Ha HE3BUYAMHO BHCOKOMY st
nociikenb JIY piBHi 3Hauymocti @ =1%, ocKuUTbKU: C%A =245.84 >> CE:149'a:1% =140.17.

Tum He MeHIe, Y3roKeHICTh TyMOK WIEHIB MATpynH Mp HE 3a/J0BOJIbHSE 1HIIUM CUCTEMHO-
1H(pOpMaLIHUM KPUTEPISIM TaKoi y3TroKeHOCTI, 110 Oynu copmynboBani y npausx [12, 13].
binpm Toro, sax 6aunmo 3 Bupasy (1), I'CII miarpymu Mp ouomorots XPH21 (meprue
panrose wmicie) i XPH2o (Tpete panrose micue). 3a3HaueHl pUCH, K BHUTIKA€ 3 iX 3MICTy (IHB.
Tabi1. 1) aHIIKMM YMHOM HE MOXYTb 3aBa/INTH BUKJIaJaueBl 3/11HCHIOBATH MpoQeciiiHi 000B’I3Ku
1 BBenieH1 y cnektp XPH i BUABIEHHS IUPOCTI BiAMOBiAEH PECIIOHCHTIB Ta iX yBa)KHOCTI 10
IHCTPYKIIii, 3TiTHO SAKOI ¥ EKCIUNKYIOTh CBOI JYMKH IIOAO 3HAYYIIOCTI JOCIHIIKYBAaHUX PHUC 3
TOYKHU 30py HEraTUBHOTO BIUIMBY Ha OCBITHbO-BHUXOBHUHU nporec. Takux KypcantiB 3 150 uneHiB
niarpynu My Bussuiocst 85 (56.67%). Otxe, Outbmn Hik % (68.14%) BunpoOyBaHHX 3a

pe3yJibTaTaMu MMJIOTHOTO ONMUTYBAHHA MOJKHa BBaXXaTH HGI[I/ICI_[I/IHHiHOBaHI/IMI/I. HpI/I‘-IOMy
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3a3HauyeHa HEIUCIMIUIIHOBAHICTh MOXKe po3risiaatucs B pakypei XPHii1, XPHi2, XPHi4, XPHi7.
BBaxkaeMo, 1110 1€ € MiICTaBOO JIJIS BYKHUTTS J0 BiJIMTOBIAHUX KypCaHTIB BUXOBHHUX 3aXO/IiB.

BucnoBku. TakuM 4YMHOM, MiJCYMOBYIOYHM pPE3yJbTaTH MIJOTHOI OIIHKU CTaBJICHHA
KypcaHTiB-cy1HOBOI1B 10 XPH, ciia mpuBepHyTH yBary 10 TaKuxX OUIBII BaXKJINBUX MOJIOKEHb.

He numie pesynbratu, ane i cam mpoliec ONMUTYBaHHS Ma€ A1arHOCTUYHHUI Xapakrep.
Bcranosneno, mo nymku 68.14% BunpoOyBaHUX € HEIPUHHATHUMH BHACIIIOK €KCIUTIKOBAHOI B
MpoIieci OMUTYBAaHHS HEAMCIMIUIIHOBAHOCTI, IO po3misimaeTbest B pakypcei XPHii, XPHi,
XPH14, XPH17.

Benuka kinpkicth BunpoOyBanux Ta gociiypkyBanux XPH mpusBenu no 3HavHOi
CTAaTHCTUYHO HEBHU3HAUEHOI BapiaTUBHOCTI JYMOK, IO ¥ MPHU3BEIO 10 HETATUBHOTO BIUIMBY Ha
a0CoJIIOTHE 3HaYeHHs oOuucieHoro koedimienTa koukopaaii Kennamna. et koedimient, xoua
1 BHUSBHBCS CTaTHCTUYHO-BIPOTITHUM Ha HE3BUYAHHO BHCOKOMY s gociipkeHb JIU piBHI
3HauymocTti o=1%, oAHAaK B WUIOMY Y3rO/DKEHICTh JyMOK BHUIPOOYBaHUX KypCaHTIB-
CYIHOBOJIIiB HE 3a/l0BOJIbHSE YCbOMY CIEKTPY CHUCTEMHO-iH()OpMAIifHUX KpUTEpiiB TaKoi
y3TOJIKEHOCTI.

BBaxkaeMo JOLITBPHUM MOAATBIN AOCTIPKEHHS 3 KBaJIIMETpil CTaBJICHHsS KypCaHTIB-
CYJITHOBOJIIiB /1O HEAUCLMILIIHOBAHOCTI IIPOBOJIUTHU B HANpAMax (HE paHKUPYIOUn):

—  PO3pOOKH 1 BIPOBAKEHHS aHTHIOTIB HEAUCLIUILIIHOBAHOCTI Ta MOJIENE B3aeMO/IIi B
Tiaji «HayKOBO-TIEarOTiYHHIA MPAI[IBHUK — HSUCIUILTIHOBAHUI KypCaHT»;

— ONWUTYBaHHS MPEICTAaBHUIBKOI BHOIPKM HAyKOBO-NEJAroriyHOro MEepCcoHaly Ta
BCTaHOBJIEHHS «eTatoHHOo» I'CII;

— CYTT€BOTO 30UIbIIIEHHS! KOHTUHIEHTY OMUTYBAaHUX KYPCAHTIB TOIIIO.
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METHOD OF DETERMINING DISTANCE IN A FIELD
OF NAVIGATIONAL RISKS BASED ON METRICS IN P-ADIC
MEASUREMENT SYSTEMS

Ponomaryova V., Ben A., Safonov M., Nosov P.
Kherson State Maritime Academy
(Ukraine)

Introduction. By means of empirical evidence the occurrence of the threshold Mental
motivation state (MMS) was proved to be directly dependable on the depth of the sea navigator's
anticipation [1]. As identification of this parameter is quite cumbersome while performing
navigational watch and running the vessel a time range was quite beneficial to be chosen as the
best notion for handling this issue. Thus, for example, anticipation is calculated as 1/2 if the
average time from the emergency of the threshold MMS to the accident was 50.0% of the total
average time to complete the task [2—4]. Put it in another way, the navigator was unable to avoid
a disaster not having enough time to do it. Suppose, this value is 5/6 uncovering that the strength
of his anticipation is on the point to be enough on average for 80.0% of the task performing time
after the transition to the threshold state. As for the rest 20.0%, in this case, it must be noted that
an accident or task failure may happen with all likelihood. Moreover, while performing the
analysis of the anticipation of sea navigators the most difficult situations to be identified are:

1. 15/16 success: maneuvering in confined spaces, such as in a port or on a river with
narrow channels.

2. 8/9 success: Operations in storms and other extreme weather conditions, such as
handling a ship in high waves and strong winds.

3. 7/11 success: managing a ship in reduced visibility, such as in fog, thick smoke, or
nighttime conditions.

4. 4/7 success: navigation in areas with limited hydrometeorological conditions, for
example, in ice conditions or in the zone of tropical hurricanes.

5. 3/8 success: managing a ship when moving in cramped and rough waterways, for
example, in narrow straits or between rocks.

6. 3/9 success: port entry and exit operations such as docking, leaving and maneuvering
in confined spaces between other ships.

It goes without saying that the threshold MMS for each navigator has to be possessing his
own set y, from each of the four blocks as well as one out of five spoken above complications in

sea. The data for the MMS map building are said to have been collected depending on the
cadets’ and experienced navigators’ passing’s the simulator training of definite tasks in the
disciplines: “Navigation information systems” and “Ship control”.

Primary Research Material. Using the Electronic Chart Display & Information System
(ECDIS) [5,6] and intentionally created for coping with these very purposes computer program
endorsed to succeed in having the identification of MMS in real time implying a high degree of
confidence. Moreover, to deal with it a database of critical situations for two years for each sea
navigator is highly appreciated to be obtained. Such a signal is about to empower the captain to
replace the navigator or assist him in a difficult moment.

Besides, these types of situations when the MMS are highly likely to be accurately
identified the entire problem may be eliminated quite quickly by using organizational skills
making decisive contribution into ensuring safety. However, difficulties are noticed to be
surfacing when the identified MMS occupies an intermediate value between the threshold
situations [7-9]. There is obviously a need in getting data how close the current navigator’ MMS
to one of the threshold states while carrying out complex tasks. At the same time, control over
the situation must be treated as an issue when there is definite lack of time to track the reactions
of other navigators [10, 11].
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During the experiment the results are evidenced to have been obtained allowing them to
be approximated according to the proposed above research method. For instance, threshold
MMS were known to exist when performing a task of medium difficulty level: arrival and
leaving ports (89.0% = 8/9) as well as the Haydarpasha port in Istanbul was considered to be
treated in the same way.

At the same time, the threshold MMS itself was identified to have a code:
Y%o=571=317=07r=1(1301).

After conducting an experiment with the 54 cadets being involved, the most typical
situations were identified as the following: MMS1=1220, MMS2=2101, MMS3=1311,
MMS4=1200 in accordance with the further to be speaking blocks: the core of the motivational
structure; achieving difficult goals; predictive performance assessment; compliance with the
being performed activities.

Let us determine the distance between typical situations MMS: ... MMSs and the
threshold MMS * (1301).

1. Consider the following formula for calculations [12]:

p(Jam,,\] ) = mininl(\];ttr,i } 1

where J_. . represents the i-th component of the attractor, and is the i-th component of

the given situation.
2. Calculation of Dissonance:
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3. Calculation Results:

For MMSL1 (1220): Intersection with (1301) is empty, hence its attractor component equals 0.

For MMS2 (2101): There's one common position — the last symbol "1", hence the
attractor component equals 1/4 or 0.25 (as there are 4 positions in total).

For MMS3 (1311): There are three common positions (first, third, and fourth symbols).
Thus, the attractor component equals 3/4 or 0.75.

For MMS4 (1200): There's one common position - the first symbol. This results in an
attractor component of 1/4 or 0.25.

4. Therefore:

MMS1 shares no common positions with the attractor (1301), so its influence on the
attractor is 0.

MMS?2 shares 25% of positions with the attractor.

MMS3 has the most significant influence on the attractor, with 75% of its positions
coinciding with (1301).

MMS4 shares 25% of positions with the attractor, similar to MMS2.

Consequently, MMS3 has the most substantial influence on the attractor (1301), while
MMS1 has no influence whatsoever. Both MMS2 and MMS4 have a moderate influence on the
attractor.
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Let us analyze the experimental data using the results of the survey of sea navigators in
the form of MMS and the factors of ship management applying the NTPRO 5000. The obtained
data of the navigation simulator permitted to make the model in the form of a graphic spatial
trajectory of the ship and a cluster of points defined as MMS1-4 and MMS * be built.

So, let's build a model in which the parameter surge (longitudinal movement of the
vessel) is to be named as a dependent variable. Regarding the parameters rpm_port (rotational
speed of the main rotor), rpm_port cmd (telegraph movement command), rud_port_cmd,
rud_port (rudder position variable), bow_th_cmd, bow_th (bow position variable) thruster),
cspeed, c_dir (current speed and direction), wind, wind_dir (wind speed and direction), wave,
wave_dir (wave height and direction) they are to be stated as independent variables.

The optimal model contains the following independent variables: rpm_port,
rpm_port_cmd, rud_port, bow_th_cmd, cspeed, c_dir, wind. Their coefficients are to be stated as
being statistically significant, except for the coefficient of the cspeed which is variable one.
Therefore, it is possible to be assumed that there is a linear dependence between the dependent
variable surge and the independent variables of the model. In this way, it is high time to be able
to compare the predicted data based on this model and the obtained experimental one of the
surge parameters with the determination of the MMS zones (Fig. 1).

longitudinal movement of the vessel

surge_experiment
*  surge_predict

' ‘ | '
0 100 200 300
time

Fig. 1 — The space of MMS with regard to the trajectory of the vessel and the simulated forecast
Simultaneously, it is true to presume that the relationship between the variables completely has
affirmed the significance level of the Fisher test [17], <2.2e-16:
surge=-3.8551577+0.015628rpm_port-0.1729787rpm_port_cmd+ 0.0031148rud_port-
0.0028071bow_th_cmd+0.1405757cspeed+ 0.01431c_dir+0.8410946wind

Thus, the obtained space enables to have the zone locations of MMS manifestation of the
marine navigator in the location space identified. This very approach unveiled the opportunity to
successfully highlight the location of the threshold MMS. This issue has bestowed an immense
input into prevention of negative consequences leading to maritime accidents beforehand. In the
course of experiments the cadets of the Kherson State Maritime Academy during practical
training in the disciplines "Navigation Information Systems" and "Ship Management" were
widely involved.

Conclusion. The study conducted using the NTPRO 5000 simulator focuses on the
analysis of maritime navigator data. The research underscores the importance of determining a
threshold MMS for navigators, especially in critical situations like maneuvering under limited
visibility. Employing the Electronic Chart Display and Information System (ECDIS) and
specialized software, key MMSs were identified, notably MMS3, which has the most significant
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impact on the threshold attractor (1301). The primary dependent parameter is the ship's
longitudinal movement, and the primary independent parameters include ship control elements
such as rpm_port and cspeed. Based on this, a linear model to forecast maritime accidents was
developed. Implementing this research during the training of cadets at the Kherson State
Maritime Academy emphasizes its practical significance for maritime safety.
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OCHOBHI I''IOBAJIBHI IPOBJIEMU CYJJHOIIJIABHOI I'AJTY3I
B YMOBAX CbOI'OJAEHHA

Axkimos O. B.
Xepconcvka oepoicasHa MOpcoKa akademis
(Vkpaina)

VY cBiTI, 10 MOCTIMHO 3MIHIOETHCS, Taly3b CYJHOIUIABCTBA CTHKAETHCSI 3 HOBUMH
BUKIMKaMU. SIKIIO Tema, MOB’S3aHa 3 BIUIMBOM HAa HABKOJIMIIHE CEpPEAOBHINE, € HaWOLIbII
00roBOPIOBAHOIO TEMOIO, 1HIII TEMH TaKOX CIIOHYKalOTh (PaxiBIliB MOPCHKOTO CEKTOPY LIBHJKO
aJlanTyBaTHUCS.

Ile crocyeThcst miDKUTANI3AIIS Ta BIPOBAPKCHHS HOBOTO OOJaJHAHHS, THUTAHb,
MOB’SI3aHUX 3 MOJIITUKOIO, Y YIPABIIHH JI0ACEKUME pecypcamu. 1106 3ab6e3neuntu MaiiGyTHe
MOPCBKO{ rairy3i Ta JIOTICTUKH, KOMIIaHii TOBUHHI BIIOPATHCS 3 yCiMa acreKTaMH X BUKJIMKIB 1
BMITH 3HaXOJIUTH CTilKi pimeHHs. Ciif BUAUTH OCHOBHI TJIOOQIBHI MPOOJIEMH CyIHOIJIABHOI
ramysi — 1e: 1) ekosoriuyai Hopmu; 2) riodaabHa JiKUTATI3a1is; 3) MOMITHYHA CUTYallis y CBITi;
4) 3pocTtaHHsl BUTpaT; 5) Oe3mneka; 6) KOHTPOIb 1 BIACTEKCHHS y peaTbHOMY Yaci; 7) JIFOACHKI
pecypcu. PosristHemMo OUIbII 1eTalbHO KOXKHY 3 HUX.

Exonoriuni Hopmn

I[lo mepme — me mpoOiema 3a0pyAHEHHS TIOBITPSA. 3 BHUXJIONHUMHU Ta3aMH, SKi
BUPOOJISIOTH CY/HA, BUKHIAIOTHCS Y MOBITPS Pi3Hi YaCTHHKH, BKIIOUYAIOYH OKCuau a30Ty (NOx),
okcuau cipku (SOx), Byriekucnumii a3 (COz2) 1 TBepai YaCTUHKH. BOHU BIUIMBAIOTH HA 3MIHU Y
KJIIMaTi, a TakoXK Ha 3110poB's HaceneHHs. Jlogatkom VI no MAPIIOJI ke BBeieHO OOMEKEHHS,
ane MixHapogHa Mopcbka opraxizamis (IMO) mocwimna cBOi BHUMOTH 31 3MEHIICHHS
NapHUKOBHUX rasiB mpuHaiiMHi Ha 50 BimcotkiB 10 2050 poxy. Ilicisi 1mboro orosomieHHs
CYTHOBJIACHUKH TIOYalu JIeKapOOoHi3amilo CcBOIX (UIOTIB 32 paXyHOK BUKOPUCTAHHS IH(PPOBHX
TEXHOJIOT1H, aTbTepHATUBHUX BU/IIB MaJMBa Ta MOJIEPHi3allli EeHEPreTHYHUX YCTAaHOBOK CY/IEH.

[Mo-npyre — nie migBoauui trym. CyiHa, IO PAIIOIOTH Y CBITOBOMY OKE€aHi, € JKEPEIoM
MiIBOAHUX IIyMiB (poOoTa JBUTYyHA, rpeOHOro rBHHT 1 (opmy Kopmycy). BoHu mopymryroTs
TIPUPOJIHE AKYCTUYHE CEepelOBMINE, i MOPCHKi CCaBIi UyTNIMBi JO IMX 3MiH. IXHS 31aTHiCTH
CHUIKYBAaTHCS 3 IHIIMMU TBapUHAMU 3HIDKYETHCS, 1 1€ MOXeE BIUIMHYTH Ha iX 3[aTHICTH 110
mirpamii Ta po3mMHOkeHHs. KepiBHi nokymeHTtH, Bunani IMO, MicTaTh pexoMeHaamii om0
TEXHIYHOTO OOCITYrOBYBaHHS Ta 320X0UYIOTh CYJHOBJIACHHUKIB ONTHUMI3yBaTH KOHCTPYKIIT Cy1eH
JUIE 3MEHIIEHHS Takoro 3a0pynHeHHs. Hapasi ¢ipmaMm MpoOmoHyeThCs 3aCTOCOBYBATH iX Ha
TO0OpOBITBHIA OCHOBI. OnHaK 13 30UIBIIEHHSM KITBKOCTI CYJHOIUIABHMX JIiHIM B ApPKTHIl
€KOJIOTIYHI OpraHi3allii BUMararoTb 00OB’S3KOBOTO PETyJIOBaHHS. Y MailOyTHHOMY CBITOBOMY
dbaory MoxHa Oynae 3amporoHyBaTH MaTH Ha OOpTy OCOOJIMBY IIO3HAYKYy Kiacy abo
3aTBEPKEHUH TIaH OOPOTHOH 3 IITYMOM.

[To-Tpete — ympaBniHHA OanacTHUMHU BoaamH. 3 HaOyTTsAM uyumHHOCTI KoHBeHIi mpo
ynpapiinasa 6anactaumu Bogamu (BWM) y 2017 pormi Oysio 3ampormoHOBaHO BiIOBIIHICTH
cyaeH crannaptam D1 abo D2. Ctangapt D1 no3Bossie 0OMiHATH BOJASHUM 0agacT y BIIKPHUTOMY
Mopi Ha BijcTani moHa s 200 MOPCHKUX MWJIb BiJ] CyIIi Ta B MOPsIX TuouHor0 nmoHan 200 MeTpis,
a D2 — mepenbauae BCTaHOBIIGHHS CHUCTEMH OYHIIEHHS OalacTHUX BOJ, 100 BiAMOBIZATH
0OMEXEHHSM KilTbKOCTi CKHJIIB KMTTE3IAaTHUX OpraHi3MiB. Moro Mera — yHUKHYTH iHTpOIyKIii
Ta MONIUPEHHS 1HBa3WBHUX MOpPChKHUX BHIIB. [lompaBku mo Kousenii, npuitasaTi B 2018 pori,
BCTAaHOBIIOIOTHh Tpadik MOCTYNMOBOrO BHBeneHHs cranmapty DI1. Omepartopu cyaeH NOBHHHI
MEepEeKOHATHUCS, 110 Bech iXHil (10T Bignoinae Bumoram D2 no 8 BepecHs 2024 poky.

Jimxuragizamnis

Buxopuctanns mryunoro iHtenekty (Artificial Intelligence — Al) mpu norictumi
MOPCBHKHUX TIEpEeBE3eHb MPOIOHYE 0arato rnepepar, SKk-oT 3MEHIICHHS 3aBaHTaKEHOCTI TIOPTiB 200
Kpalia KOoopAuHalis Ta Oe3neka TpaHcmopTyBaHHS. Al Takox Moxke OyTu peani3oBaHHM Ha
OOpTY CyIeH JUIsl TPOTHO3HOTO 00CITyroByBaHHs. 30ip MaHUX Haaae iHGOPMAIliF0 TIPO MOXKIIUBY
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HECMPABHOCTI, 1 eKima)X MOXE BYACHO BXKHUTH 3axOJliB II0A0 iX yCyHeHHs. [loBepHeHHs
IHBECTHUIIN TIiC/IS BOPOBAKEHHS i€l TEXHOJIOTII € BHCOKHMM, 1 II¢ TOKpAIye€ CTaHAAPTH
edexTuBHOCTI. OCOONHMBO 1€ CTOCYETHCS YIPaBIiHHA CHOXKMBaHHSAM manuBa. Al moxe OyTu
KOPUCHUM I1HCTPYMEHTOM JUIS NMPUUHATTS pillleHb AJs IUIaHyBaHHS, OCKUIBKHM BiH JIOIIOMarae
ONTHUMI3yBaTU MapuIpyT.

O06'extn inTepHer peueit (Internet of Things — IoT) mmMpoko BUKOPHUCTOBYIOTBHCS IS
BijicTexkeHHsA. [i/pkuTamizallis MPUHOCUTh KOPUCTh EKCIEAUTOpaM JUIsl JIOTICTUKH, OCKUIBKH
BOHHM OTPUMYIOTH TOYHI JlaHiI MPO BIiANMpPABICHHS Ta MOKPALIYIOTh OOCIYrOBYBaHHS KIIEHTIB.
Po3ymui koHTeiiHepu ocHamieHi naruyukamu [oT, sxi 3matHi (ikcyBaTH TeMmmeparypy Ta
BOJIOTICTh BAaHTAXY, 110 3HAXOMUTKLCS y HUX. lle BaknuBa iHpopmarist A7 MIBUIKOTICYBHUX a00
(hapManleBTHYHUX TPOAYKTIB. Y pa3i BUHUKHEHHS CYJOBHX CIIOPiB MPU MPUHOMI BaHTaXY,
310paHi 3aX0Iu aHANI3YIOThCS JJISl BUSBJICHHS TNPHUYUHH MOXIMBOro 30MTKYy. OTpuUMaHHs
CHOBIIIEHb PO MICIIE3HAXO/KEHHS B PEabHOMY 4Yacl TaKoXX IO3BOJISI€E CTOPOHAM JIOTICTHKHU
B)KMBATH 3aXO0JIiB y pa3i 3001B.

BukopucTtanHs aBTOHOMHHUX CYJ€H y CBITOBOMY (JIOTI HE B JajeKoMy MailOyTHboMmy. Y
ciuni 2022 poky Nippon Foundation ycmimmHo mnpoBiB X0J0Bi BHUIIPOOYyBaHHS O€3MiJIOTHOTO
npuOepeKHOr0 KOHTeHepoBo3a MK JBoma mnopramu. CTpiMKHHA PO3BUTOK TEXHOJOTIN
cnonykae IMO po3modatd JUCKYCli OO CTBOPEHHS KOJEKCY MOPCBHKHX aBTOHOMHHX
HagBogHuX cyneH (MASS). PosropranHs Takoro TUIy CyAeH Iepeadadae CTBOPEHHS HOBHX
TMPEKTUB JUis 3a0e3nedyeHHss Oe3neku ix ekcruryaranii. OgHAaK I IHHOBALiS 3aJIUIIAETHCS
TEXHIYHOIO MPOOJIEMOI0, 0COOJIMBO 3 TOYKH 30py HAIiHHOCTI. JlaTYMKU MMOBHHHI BUTPUMYBATH
BIUIMB MOPCHKOTO CEPEIOBUIIIA TAa HAJJaBaTH TOYHI JaHi 6e3 mepeps.

IosiTuyHa curyanis y cBiti

3pocTaHHs reONOJITHYHOI HAMPYKEHOCTI B PI3HUX YAaCTHHAX CBITY BIUIMBA€E HA OE3MEKy
cynHomuaBHOT Tamy3i. LI KOHQUIKTH CHpUYHHSIOTE Nepe0oi B OKEaHCHKUX TOPrOBEIBbHUX
nugxax i gisoibHocTi mopTiB. Ilicns mangemii B YkpaiHi mowanacs BiifHa, 1 A€sKi CyJHA, SIKi
npamoBaid B YopHOMY MOpi, ONMMHWIMCA B MACTLl Ha SKIPHIA CTOSIHII ab0 Ha HpUYaIi.
JloBenocsi 3MIHUTH JIAHIIOTH TOCTaBOK TOBapiB, 1110 MPU3BEJIO 10 3pOCTaHHA IiH Ha ToBapu. L{s
CHUTYyalllsl TaKOX MOCWINJIA HecTayy eKinaxky. POciHChbKUM 1 yKpaiHCBKUM MOpsSKaM MoOXke OyTH
3a0JIOKOBAHO JIOCTYTI JIO HOPTY a00 HEMOXJIMBO BUCAAUTHUCS, IIO0 MOBEPHYTHUCS J0A0MY.

[HayCTpis CyTHOMIABCTBA CTUKAETHCA 3 JIe/Ialli OUTBIIO0 KUTBKICTIO 0OMEXKEHB, 30KpeMa
II0/T0 HABKOJIUIIIHBOTO cepeoBuina. Boru Bunatotees He nuine IMO, ane it 6aratbma kpaiHamu,
SIK1 BBEJIM CBOI BJIacH1 TupekTHBHU. HalioHanbHi npaBuia iHOA1 MOXKYTh OYTH OUIbII 3KOPCTKUMH,
HIXK Ti, 110 BIpoBaKytoThesd IMO. [l cyAHOBIACHUKIB 1 ONEpaTopiB 1€ MOXKE MPU3BECTH 10
ToMaTKoBUX BUTpaT. [IpoMucnoBicTe mepedyBae mig THCKOM, 1mo0 g0 2050 poKy CKOpOTHUTH
BUKHIM BYTJIELI0 NpuHaiMHI Ha 70 BigcoTkiB. OJHAK CHOXHMBAaYi BUCYBAIOTh 1€ CYBOPIII L.
Cargo Owners for Zero Emission Vessels (coZEV), anbsiHC BeIMKUX TpaHCHALIOHAJIBHUX
KOMIIaHii, 6a)xae TOCSTTH 111l HyJIbOBOTO YHUCTOrO BUKUAY 10 2040 poky.

Exomnoriuni, comianbHi Kputepii Ta kputepii ynpasiinHs (Environmental, Social, and
Governance — ESG) — 1ie Habip cTaHIapTIB, SKi BUKOPUCTOBYIOTh JIESKi IHBECTOPHU JIJISl OI[IHKH
MOBEIIHKM KOMITaHii IIOJ0 YMPaBIiHHS €KOJOTIYHUMU Ta CTHYHHUMH TUTAHHSIMH.
[TignpuemcTBo, sike peanizye crparerito ESG i1 rotye perynsipHi 3BiTH, J€MOHCTpYe Oa)kaHHs
OyTu Mpo30puM IIOAO0 CBOIX Aiil. PiHAHCOBI Cy0’€KTH BCe YacTille 3BEpTaloTh yBary Ha Lei
MOKa3HUK, MO0 MPUUHATH PIIICHHS MO0 CBOIX TN00aTbHUX 1HBECTHUIlH. 3ampoBaKeHHs
npaktuk ESG y cyaHomnaBHiM ramy3i Oe3mocepelHbO TIOB’si3aHE€ 3 HOBUMH  IUISMH,
MOB’sI3aHUMU 3 JeKapOoHizaiiero. Lle cTaHe BaxXITMBUM IHCTPYMEHTOM 1 JIOTIOMOXE 30epertu
KOHKYPEHTOCITPOMOYKHICTD 1 3JTyYUTH HOBHX aKI[IOHEPIB.

3pocTaHHs BUTPAT

TpancnopTyBaHHSI BaHTaXXIB Ha 1HINUK KIHEIb CBITY — II¢ HAWBUIIA BapTICTh JIOTICTUKH.
3 MigBUINEHHSAM I[iH Ha MAJIMBO CTaBKa MOPCHKHMX IIepeBe3eHb Oyna mepeoliHeHa B Oik
30ubmeHHs. 1le icTOTHO BIIMBae Ha KiHIEBY IiHY TOBapy uis criokuBadviB. [Io6 cTexuTn 3a
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€BOJIIONIEI0 TpaHCOPTHUX Tapu@iB, opranizamis Baltic Exchange wnamae iHaexcu puHKy
BaHTaXXHUX TepeBe3eHb. Hanpukian, Baltic Dry Index (BDI) oHOBIIO€TBCS MIOIHS 1 HAJIA€ I[IHU
Ha [1ePEBE3EHH CyXMX HABAJIOYHUX BAaHTAXIB.

[ina OyxaiBHMIITBA HOBOTO Cy/JHAa BHU3HAYA€ThCI BeppSIMU HA OCHOBI IMONUTY Ta
npono3uuii. BiH KonMBaeThCs 3a KUIBKOMA KPUTEPISIMU: LIHU Ha CUPOBHMHY, 30KpEMa Ha CTallb;
KypCH BaJIIOT; BUTPATH HA OIJIATY Mpalli; 3pOCTaHHS KiIBKOCTI 3aMOBJIEHb 1 Ae(DiUT AOCTYITHUX
nokiB. JIyisi omepatopiB CyneH KIHIICBUH paxyHOK-(akKTypa 3a CYIHO TaKOX 301JIbIITYEThCS
3aBJIAKH BIPOBAKEHHIO HOBUX TEXHOJOTiH Ta oOnajiHaHHSA i JOTPUMAHHSA IPABUI. IM
MOTPiOHI TOAATKOBI HABUYKH Ta O1IbINE TEXHIYHUX JOCTIIKEHB 1A iX 1HTEerpalii Ha 6opTy.

Bbe3neka

[TipaTcTBO BCE 1€ MPUCYTHE B JEAKHX PETiOHAX CBITY, 30KpeMa B 3aXigHoa(pUKaHCHKII
I'Bineiicpkiii 3aTomi. J[Bi OCHOBHI LI aTak — KpaJiKKa BaHTaXy ab0 BHKpPAJEHHS CKIMaxy 3
METOI0 OTPUMaHHS BHUKYITy. Xoua rio0aibHe HIpaTCTBO MINLIO HA CHaj, CyAHA BCE ILIE CTAIOTh
o0’ektamMu 30poiiHuX morpadyBanb. [lepen TpaH3UTOM y IMX UYYTIMBUX 30HAX EKIMaXx Mae
MIPOWTH TPEHYBaHHS 3 0OPOTHOM 3 MIPATCTBOM 1 TPOBECTH BIATIOBIAHY OIIIHKY PHU3HKY.

Harnsn 3a  TpaHCIOpTYBaHHSIM —BaHTaXIB Temep 3IIHCHIOETBCS 3a  JIOMOMOTOIO
KOMIT IOTepiB Ta [HTEpHETY ayis aBTOMaTm3allii 3aBaaHb. Ll mipkuTamizalilis € BpasiuBOIO 1
CXWJIBHOIO JI0 KibepaTak 3 METOI0 BUKpaJeHHsS KoHQiAeHUIHHNX AaHuX. CyaHa TaKoXK MOXYTh
IOCTPaX/1aTH Yepe3 HasiBHICTb MIJKIFOUYEHOro HapiraliiHoro obsnagHanusa. Bouu MoxyTh cTatu
UITIO XaKepiB, sIKI MOXYTh B3STH MiJ KOHTposib cynHo. I]o0 miaTpuMaTé CyJHOBIACHUKIB,
IMO nanae pekoMeHalii y CBOiX KePiBHUX JOKYMEHTaX 1010 YIPABIIiHHS KIOEPPU3UKAMH.

Bincre:xxeHHs1 B peajibHOMY 4aci

BincTesxeHHsT KOHTEHHEpIB y pealbHOMY dYacli CTajJo BAXKJIMBUM JJIA  JIOTICTUKU
nepeBe3eHb. 3aBASAKH OTPUMAHHIO IUX TOYHHUX JAHHUX IIJBUIIYETHCS BUAUMICTH JIAHIIOKKA
NOCTaBOK. BOHM BHKOPHCTOBYIOTHCS JIISL  YIPABIiHHS TPAH3UTOM BAHTAXIB IUIIXOM
nepeadavyeHHs HerepenoaueHUX Moiid. 3MEHIIYIOThCS MEpioAM JeMepeka Ta yTpUMaHHS IiJ
BapTOlO, @ TAKOXK 1X BapTICTh.

VY norictuni epeKTUBHICTh 0a3yeThcsl Ha CHIBOpAIl Ta KOOpAMHALI] BCiX 3aliKaBIEHUX
ctopid. CTOPOHM NOBHMHHI CIIJIKYBaTHCS OJHA 3 OJHOI0 Ha PI3HUX €Tanax TPaHCIOPTYyBaHHS.
3aBnsgku 1atopMaM BiJCTEKEHHS KOXKEH OTpUMYye iH(OpMaliio Mpo BCi MOAil OJHOYACHO.
Pusuk nmroachKoi MOMUIIKY 117 Yac 0OMiHY 1H(QOpMAIIEI0 3MEHIIYEThCS, a BiJICTE)KEHHS TOBapiB
MOKPAIIy€EThCS.

Jns xommanii HamiiiHA cUCTeMa BIICTS)KCHHS € Ba)KJIUBOKO 1HBECTHIIIEIO. Ii peaizaiist
TaKOX MOTpedye yacy AJIs alanTallii, aje 3pelTor ONTHMI3allis IXHIX onepamii miIBUILYEThCS.

JIroacbki pecypeun

CynHomnaBHa Taigy3b BiJUyBa€ TPYIHOILI 3 HAOOPOM MOJIOJIUX TaJaHOBUTHX KaJpiB.
Mopceka kap'epa He TPUBAOIIOE HOBE MOKONIHHS 3 KUIBKOX MpUuuH. B mepury depry uepes
Ba)XKi yMOBHU Tipari. MOpsiKM 3a3HAIOTh HECHPUSATIMBUX MOTOJHUX YMOB, BOHH NepeOyBaloTh y
HEOE3MEeUYHOMY CEPEIOBHUIIl 3 PU3UKOM HEIACHUX BUITAJIKIB, 1 IM IOBEIETHCS MPAIFOBATH OaraTto
TOJIMH.

[lo-npyre, BoHM MPOBOAATH KiJIbKa MiCAIIB Aajeko Bif aomy. Joctyn po IHtepnety Ta
Tese(hoHy OOMEKEHH, TOMY 3B’SI30K 13 pOJMHOIO Ta JIpy3sMHU NopylIeHni. Taka cuTyartist Moxe
MPU3BECTH JI0 BIAYYTTS 130715111 Ta P03’ €THAHOCTI.

ITixg wac mangemii COVID-19 3miHM ekinaxxy CKacyBaJli, MOPSIKH 3aJHILAINCSA HAa OOpTY
JoBIIE Ta iM 3a00poHWIM MOCTym a0 Oepera. Ilicnms miei kpu3m A€sIKi 3 HUX MEPEOCMUCITHIN
CBOIO Kap’epy Ta oOpanu HOBUI mpodeciiinuil HampsMm. Lle TakoX CTOCYeThCsl KypCaHTIB Ta
ciayxadiB. AkajmeMii Ta HaBYaIbHI MEHTPU OYyJIM 3MYIICHI 3aKpUTH CBOi JABEPi, a CTYyJCHTH HE
MOTJIM OTPUMATH ONTUMAIBHUM AOCBiA Ha MOpi. MOXKIMBO, 1Ieil mepios 3MycUB IX MepeaymMaTu
PO CBOE MalOyTHE Ta MOAYMaTH MpPO HOBY Mpodeciiine crpsMmyBanHs. OCh YoMy KOMMaHii
3apa3 MpaliolOTh HAJ CTpaTeriiMH s IMPOCYBAaHHS IepeBar Jisi pPoOOTH MOpSKIB Ta
MOYJIMBOCTEN PO3BUTKY Kap’ €pH.
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BIMCO Tta Mixnaponna nanata cynnoruiaBctsa (ICS) omy6mikyBamu 3BiT npo TpyAoBi
pecypcu mopsikiB 3a 2021 pik (Seafarer Workforce Report). Borun momitunm Opak odirepiB i3
TEXHIYHUM JIOCBIIOM pOOOTHM HAa KOHKPETHHX CyJHAaX, TAaKUX K TaHKEPU AJIS NEePEBE3CHHS
XimikaTiB abo HaTH, a TakOX Ha KepiBHUX piBHiAX. CHUTyalis, MBUIIIE 32 BCE, MOTIPIIUTHCS B
HaWOIMK4Y1 POKH, OCKIJIBKH BOHH MPOTHO3YIOTH MOTpedy B 89510 odinepin 1o 2026 poky.

VY 3BITI TakoX MONEPEHKAETHCSA, IO 3 BIPOBAKCHHSIM TEXHOJIOTIYHUX IHHOBAIlid Ha
OopTy, JUIsl yIpaBIiHHSA CBITOBUM (HJIOTOM OYIyTh MOTPIOHI pi3HOMAHITHI HaBWUYKU. EKimax
notrpeOyBaTUMe J10IaTKOBOTO HABUAHHS, 1100 Oe31eYHO KepyBaTH LIMMU 3MiHAMHU.

SIKMM YHHOM rajy3b CyAHOIJIABCTBA MO:Ke M0J0J1aTH i BUKJIMKH?

Kommnanii MoxyTb 3poOuTH mpodecito Mopsika NpUBAOIMBIIION, 30KpeMa, 3aBISKU
PO3BUTKY AikuTamizanii. Yac, 3aommaakeHuid 3aBIsKM aBTOMaTHU3allli OKPEMUX 3aBJaHb, MOXKE
OyTH BUKOPHUCTaHMI Il TIOKpAIEHHs MiArOTOBKU Ta T00poOyTy ekinmaxy. Lle Takox pimeHHs
JUIsl JOCSITHEHHsI L1JIed HOBUX MPaBUJI 13 3alIMCOM Ta aHaJlI30M JIaHUX.

Hanpuknan, Sinay Hub, 3acHoBanmii Ha ImITydyHOMY IHTENEKTI Ta JONOMArae
CYIHOIUIABHIMN ramysi BUPIIIHTH 1 Hpo6ieMu. loro MoxHa HepcoHani3yBaTh ISl 3a10BOJICHHS
KOHKPETHUX MOTped KiieHTiB. Moyl JOTiCTUKM HAAalOTh TOYHI JIaHI B peallbHOMY Yaci Mpo
JIeKUIbKa CyJeH Ui BiAcTeXeHHs BaHTaxy. [locmyru nporozyBanHs ETA BHKOPUCTOBYIOThCS
BaHTAKOBIAMPaBHUKAMH, 1100 MepeadaynTy 3aTPUMKH Ta MIABUIIUTH €(EKTHBHICTh JIAHIIIOKKA
nocraBok. TakoX MOXXHa BHMKOPHCTOBYBaTH CIIE€LIalbHE IIpOrpamMHe 3a0e3ledyeHHs [uis
onTuMmizamii MapupyTty, mo0 KOHTpPOJIIOBATH CIOXHBAHHS TMajMBa, a TaKOXX MOIYJIl s
MOHITOPHHTY SIKOCTI TOBITPS, SKOCTI BOJHM, MOBITPSHOTO IIyMy, MIJBOAHOTO IIyMy abo
migBogHoro xurrd. CucreMa Hajgac aBTOMATH30BaHI 3BITH Ui 3a0e3leUeHHs BiAIIOBIIHOCTI
M IMO.

[IIo6 HOMOMOITH KIi€EHTaM CTBOPIOBATH BJIACHI IHCTPYMEHTH, AJalTOBaHI 1O iXHBOI
KOMIIaHii, Sinay NponoHye Kartajor iHTepdeiicy mnpukiaaHoro nporpamyBanHs (API). L
noty>xHi API € rHyukumMH Ta MOXKyTh OyTH HaJaIITOBaHI /Ul MPOCTUX a00 CKIATHIMIUX BUMOT.
Ix peamizauis mpocTa i ImBHAKA He3alekKHO Bil piBHSA po3poOHMKA. HesanexHo Bijx Toro, um
HaeTbcss Mpo KOHTPOJb BHUKHUJIB TNMAapHUKOBUX Ta3iB YW BiJCTEXKEHHS KoHTeWHepa, API €
BXJIMBUMH IS KPAIIIOTO YIIPABITiHHS OTIEPAIlisIMU.

BucHoBok

[IpoGnemu, 3 SKMMHM CTHKA€TbCS CYJHOILJIaBHA rally3b, BUHUKAIOTh y KUIBKOX cdepax 1
nocTiitHo 3pocrtatoTh. 1100 BmopaTHcs 3 HUMH, 3MIIHEHHS CIIBIpalli MK 3alliKaBICHHUMHU
CTOPOHAMH € KJIF0OUEM JI0 OE3MEeKH Ta 3a0e3IeUeHHs POIBITAHHS PUHKY MOPCHKUX ITEPEBE3CHb.

JITEPATYPA

1. Review of Maritime Transport 2023: Towards a Green and Just Transition // United Nations
Conference on Trade and Development / United Nations Publications, - Geneva, 2023, 157 pp.
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PO3PAXYHOK KIVIbKICHHUX IIOKA3HUKIB PU3UKIB
BUHUKHEHHSA HA/I3BBUYAUHUX CUTYAIIN Y MOPCBKHUX
BAHTAKOIIEPEBE3EHHAX

Kneeuoe K. M., Mameiwk C. I., Bepemennux A.
Xepconcoka oeporcasna mopcbka akaoemist
(Vkpaina)

Beryn. ABapii Ta Haa3BUYaiiHI cUTyallii Ha BOJAHOMY TPaHCIOPTI BUHUKAIOTh TOJIOBHUM
YUHOM Yepe3 HeraTUBHHUU BIUIMB JIOACHKHUX (PAKTOPIB Ta MPUPOJHUX aHOMATiM. 3HaUEHHS IMX
YUHHUKIB CTBOPIOE YMOBH PO3POOKHU MPEBEHTUBHUX 3aXO0/1B, I03BOJISIFOTh 3HU3UTHU aBapiiHICTh.

Po3paxyHOK KUIbKICHUX MOKA3HUKIB PU3MKIB MpPU3HAYCHUHN JUId 3a0e3nedyeHHs Oe3neku
Ha 00'eKTax BOJHOTO TPAHCHOPTY, 3amo0IraHHs HEUIACHUM BHIIaJKaM abo 3aruleni jrofeil, a
TaKO’K JJIs1 MiHIMI3alii 3aMoiIHHS KON HABKOJHUIIHBOMY CEPEIOBHILY Ta MalHY.

VY crarti HaBeAGHO MNPAKTUYHUI MPUKIaA CXeMH OOYHMCIIEHHS IMOBIPHICHOI OLIHKH
PU3MKY BHUHUKHEHHS HAQJ3BHYAaMHHMX CHUTyalid. PiBeHb JOMyCTUMOrO pPHU3MKY BU3HAYAETHCA
IUIIXOM TOpPIBHSAHHS LIHU PU3MKY 3 BEJIMYMHOIO OYIKyBaHOrO MNpHOYTKY, SIKUH OTpUMae
CYJIHOBJIACHUK ITiJ] YaC BUKOHAHHs peiicy. SIKI0 BeJMYMHA OYiKyBaHOrO MPUOYTKY BHIIE LIHU
PU3UKY, TaKUil PHU3UK BBAXKATHMYTHCS TNPHUITYCTHMUM IMepea0adacThCs, M0 3arpo3H JKUTTIO
JIOAEH HEMaE.

MeTo0 podOTH € PO3pPaxyHOK KUIBKICHMX ITOKa3HUKIB PHU3UKIB IS 3a0€3MeUCHHS
Oe3mekn Ha 00'ekTaXx BOJHOIO TPAHCHOPTY, 3alo0iraHHs HELACHUM BUIaakaM abo 3arubeni
JIOOCH.

PesyabTaT gociaigxkedb. Ha ocHOBI aHamizy aBapiiHOCTI BCTAHOBJIEHO, IO
NEePLIONPUYMHAMU aBapiil 31e€0UIbIIOT0 € BIIMOBM TEXHIYHHUX 3aco0iB (TOJIOBHOIO JBUTYHA,
IBUHTO- PYJbOBOI TPYIH, 3HECTPYMJICHHS Cy/IHA, BaXXKi MOTOJHI YMOBH, (hOpC-MaXKOpHi
00CTaBUHU, IOMUJIKU ONEPATOPIB TOLIO).

Takum uwuHOM, Tpu (OpPMYBAaHHI IHTETPAJBHUX OLIHOK pU3UKY BPaxXxOBYIOTHCS
IPUYMHHO-HACII/IKOBI 3B'I3KU aBapiii, po3paxyHKH PU3UKIB 32 BUJAMHU MPUYNH Ta HACTIJIKIB, 1110
JI03BOJISIE Ha OCHOBI CTAaTHCTUYHHUX JAaHUX Ta EKCIIEPTHUX OIIHOK pO3paxyBaTH HMOBIPHICTbH
aBapiiiHUX PU3UKIB Ha MapLIPyTi BaHTaKOIIEPEBE3EHb.

Po3rnsiHeMO OLIHKY PU3HKY MOSIBH aBapiil, TPAaHCTIOPTHUX MPUTOJ] Y pa3i CHUIBHOI MOSBU
JIBOX Ta Oinblile 3ajeKHUX moii. BusHaunmo mofiro Bi sk mpuuuHy i-ro 30MTKY, 3aM0/IissHOTO
CYJHY, BaHTaxy, L0 MEPEBO3UTHCS, a00 HABKOJIMIIHHOMY CEPEJOBUIILY (3a0pyAHEHHS MODS).
Pusuk y pasi HacTaHHS HaA3BUYaAlHOI CUTYyallli MOXKHA OLIHUTH MaTeMaTHYHUM OYiKyBaHHSIM
30UTKIB BiJl MOKJIMBOI aBaplii.

Iina pusuky po3paxoByeThes 3a Gopmyoro (1):

R=M(w) 1)
ne M(w) — dyHKItis 30UTKIB.
CkJ1a10Bi pU3MKY MOPCHKHX aBapiii a0 3armoIisiHHs IIKOIU CYAHY MOKHA HAJIaTH TaKUM
BHPA30M:
R =M(w) =Y P(Bi)wi, (2)
ne Y. P(Bi) — iimoBipHicTh noJii Bi;

Wi — repeoayyBaHa cyma 30UTKIB.

JUis NpUAHATTA pilIeHHs 00 JOITyCTUMOCTI PU3HKY (TepeadayaeThes, Mo 3arpo3u A
KUTTSI JIIO/Ie HEMa€) HeOOX1AHO MOPIBHATH I[IHY PU3HKY 3 BEIMYMHOIO, OUIKYBaHOTO MPUOYTKY
3a BUKOHAHHS MepeBe3eHHs. SIKI0 BeIMYMHA O4iKYBAHOTO NPUOYTKY BHILE I[IHU PU3HKY, TAKHH
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PHU3HK 3 KOMEPUIHHUX MIpKYBaHb IPHUITY CTUMO.

BucHoBku. B po0oTi nponoHyeTbcsi BUKOPUCTOBYBATH METOIUKY 1HTEIPAIIbHOI OIIHKU
PHU3HKY, 32 JOTIOMOTOIO SIKO1 aHAMI3yIOThCS Ta PO3PAaXOBYIOTHCS OLIHKHA PHU3UKIB MO KOXHOMY
€JIEMEHTY, KOXHIM JIaHIl TPAHCIOPTHO-JIOTICTUYHOTO JIAHIIOTa, MICIS YOr0 PO3PAXOBYETHCS
OLIIHKA CYKYNHOro pu3MKy. IIpakTnyHe BUKOpHUCTaHHS METOJUKHU IHTErPAJbHOI OLIHKU PU3HUKY
JI03BOJISIE BXKE HA €Tall IMOYaTKOBOTO MPOEKTYBaHHS TpaHCcHopTHO-TexHoNoriyHux cxem (TTC)
MOPCBKUX BaHTa)KOIEPEBE3CHb OLIIHUTU aJbTEPHATHBHI BaplaHTH 3a KPUTEPIIMU PU3UKY Ta
PO3POOIIATH 3aX0IU OO0 3HUKCHHSI PIBHS PU3UKY 3 METOIO IMiIBUIICHHS O€3MEKH MepeBe3eHb
Ta 30epekeHHs BaHTaxiB. IIpy 1bOMy JUISI KOXHOIO OKpPEMOIO €Tally IepeBE3eHHs
3MIACHIOETBCS aHaii3 (aKTOpiB, IO BIUIMBAIOTH Ha IMPOIEC MEPEBE3CHHS, BH3HAYAIOTHCA
(bakTOpH PU3MKY Ta PO3PAXOBYIOTHCS MPOTHOCTHYHI OLIIHKM PU3MKY BUHUKHEHHs Ha/3BHYaHOT
CUTYaIi.

PiBeHp J0myCTUMOrO pPHU3MKY BH3HAYA€ThCS IUISIXOM IOPIBHAHHS I[IHU PHU3UKY 3
BEJIMYUHOIO OYiKYBaHOTO MPUOYTKY, KM OTPUMAE CYJHOBJIACHHUK IIiJl YaC BUKOHAHHS PEHCy.
SIK1o BeaMUYMHA OYIKyBaHOIrO NMpPUOYTKY BMINE I[IHM PU3MKY, TAaKUH PU3UK MOXXKHA BBAaXKaTH
JOMyCTUMHUM (TIepes0adaeThbes, 10 3arpo3u KUTTIO JIF0JIeH HEMaE).

JITEPATYPA

1. lepxaBHa ciyk0a craTUCTHKU Ykpaimm / YkpaiHa y mudpax y 2021 pomi /
craTucTUYHU 30ipHMK 3a pemakmiero O. I. Ocaynenka / [EnexkrponHuii pecypc]
http://www.ukrstat.gov.ua/ Hdepxcrar VYkpainu, 1998-2021 / Jlara octaHHbOi MoOAMQIKAaIIii:
24/09/2021.

2. KnesumoB K. M., bykeroB A. B., Hlapko O. B.JlorictTuuyHa cuctema BOJHOTO
TpaHcnopty Ykpainu: HaBuanpHuii mociOHuk. — Xepcon: TOB Haykosuii mapk X/ IMA
«IHHOBaIiT MOpCBKOI iHAYCTpiiY, 2022. — 277 c.
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JISAXY NIJIBUINEHHA EKOHOMIYHOI EOEKTUBHOCTI
MOPCHKUX KOHTEMHEPHUX MNEPEBE3EHDb

Cokonoe A. B.
Xepconcoka oeporcasna mopcbka akaoemist
(Vkpaina)

Beryn. Mopcbki TiepeBE3€HHS € HaWOUIBII JEHICBUM BHUIOM IEPEBE3E€Hb TOBApIB,
MmaTtepialliB 1 CUpOBMHHU Yy MOpPIBHSHHI 3 yCiMa IHIIMMHU BUJaMHU TPAHCIOPTY, BHACIIAOK YOro
HaAMOIIbIIIa YacTKa CBITOBHX IEPEBE3CHb MPHIAJIA€ caMe Ha MOPCHKUU TpaHCHOpT. B cBOMO
yepry, IOMIHylOua 4YacTKa IepeBe3eHb TOBApIiB Ta MPOMUCIOBOI MHPOAYKIII HEpeBO3UTHCS
CyIHAaMU-KOHTEHHEPOBO3aMH, TOMY IiIBUIIEHHS €KOHOMIYHOCTI Ta OE3MEeYHOCTI TAKOTO BUAY
nepeBe3eHb € BKpail akTyalIbHOIO 33]]a4€l0 ChbOTOJCHHS.

AKTYaJIBHICTh J0CJTiIKeHb. AHAI3 HAyKOBUX JOCTIPKEHb B 3a3HAUCHIN MPEIMETHIM
ramy3i [1-7], mokasye, Mo MABUIICHHS SKOCTI, O€3MEYHOCTI Ta €KOHOMIYHOI €(EeKTHBHOCTI
KOHTEHHEPHUX TEepEeBE3eHh MOXKHA JOCATTH IIUISIXOM DPALiOHATIBHOTO (POpPMYyBaHHS BAaHTAXKHHUX
IUTaHIB CyJeH-KOHTeHHepoBo3iB. CIliJl 3a3HAYMTH, 110 HAa MOTOYHUNA MOMEHT 4acy CTPIMKUI
PO3BUTOK 1H(GOPMAIIIHHUX TEXHOJIOTIH CIpHUs€e YCKIATHEHHIO JIOTICTUYHUX JAHITFOKKIB TTOCTaBOK
TOBapiB, 110, B CBOIO uepry, 0OyMOBIIOE€ 30UIBIICHHS YAacTKH MYJIbTHIIOPTOBUX IE€PEBE3CHb
KOHTEHHEpIB B Cy4YaCHOMY CYAHOIUIaBCTBi. MyJbTUIIOPTOBI TEPEBE3CHHA MOTPEOYIOTh
BUKOHAHHS Py JOJATKOBUX CIENU(DIUHUX BUMOT IO CKJIAJJaHHSI BAaHTAXKHOTO IJIaHy CyAHA, SK1
000B’A3KOBO HEOOXITHO BpaxOBYBaTH sl 3a0e3neueHHs Oe3leKd BHKOHAHHS peicy Ta
MiBUIIEHHS HOro €KOHOMIYHOI e(eKTUBHOCTI. ToMy po3poOKa HOBHX METOJIB (HhOpMYyBaHHS
BAaHTAKHUX IUIaHIB KOHTCHHEPOBO3iB, SIKI BUKOPUCTOBYIOTHCS Y MYJIbTHIIOPTOBUX TEPEBE3CHHIX
€ aKTYaJIbHOIO HayKOBO-TIPAKTUYHOIO 33]1a4€IO.

OcHoBHa yacTHHA. BaHTaXHMII IUIAaH KOHTEWHEPOBO3y  BU3HAYA€  IMOPSIOK
po3TantyBaHHS OKpEMUX KOHTEHHEpIB Ha CyAHI y BIIMOBITHOCTI 3 TEXHOJIOTIYHUMH BHUMOTAMH
0 PO3MIIIEHHS KOHTCHHEpPIB Ta TMpaBWIAMH TIEPEeBE3CHHS BaHTaXiB. HepamioHaibHe
PO3MIIIIEHHS KOHTEHHEPiB MPHU3BOAUTH JIO0 HEOOXIAHOCTI 3MIMWCHEHHS 3aiiBUX BaHTAXKHHUX
orepariii B Mopry — TUMYACOBOTO MEPEMIIEHHS OJHUX KOHTCHHEpIB 3 METOI0 BHUBUIbHEHHS
IHIIMX. 3a3HauyeHe SBUIIE Ma€ Ha3By «UIHQPTIHM» 1 MPU3BOAUTH 10 3HIKEHHS EKOHOMIUHOT
e(EeKTUBHOCTI peiicy, OCKUIbKM MOTpedye 30UTBIICHHS KUTbKOCTI BaHTAKHUX OIepamid i
TPUBAJIOCTI MepedyBaHHs CyJHA B MOPTY, 0 0OOYMOBIIIOE TMOSABY JAOJATKOBUX BUTpAT. BapTicTh
MepPEeMIIIeHHST OJHOTO HEBIPHO PO3TAIIOBAHOTO KOHTEHHEPY MOXKE CATATH BiJl KITHKOX JECATKIB
0 KUIBKOX COTeHb JOJlapiB, TOMY 3MEHIIEHHS KiJIbKOCTI MHUQTIHTY € KIHOYOBOIO
XapaKTEPUCTHKOIO PALliOHATHFHOTO BAHTAXXHOTO IJIaHy CYIHA.

3 mMaTeMaTHYHOI TOYKH 30py 3anada (OpMyBaHHS ONTHUMAIBHOTO BAaHTAKHOTO IUIAHY
KOHTCHHEpPOBO3y sBJsEe c000I0 OaraTokpuTepiadbHy ONTHUMI3AMIHY 3aJady TPHBHMIPHOTO
nakyBaHHS 3 0OMeXeHHsIMU. Sk 3a3HaueHo B poOoTrax [1-3], 3a 00UHCITIOBATBHOIO CKIIAIHICTIO
s 3agaua € NP® moBHOIO, TOMy 1i pO3B’A3aHHS METOJOM HOBHOTO Mepebopy BCiX MOKIMBHX
BapiaHTIB pO3TalllyBaHb KOHTEHHEpIB HeMoiauBe. [l BupimeHHs 3amadi  (GopmMyBaHHS
ONTUMAIIFHOTO BAHTAXHOTO IUIAaHy KOHTEHHEPOBO3Y 3aCTOCOBYIOTHCS TOYHI Ta EBPUCTHYHI
metonu. Crmif 3a3HAYUTH, M0 3aCTOCYBAaHHS KOXKHOTO KOHKPETHOrO MeToay (opMyBaHHS
BAaHTAKHOTO IUIaHY KOHTEHHEPOBO3Y CYTTEBO 3aJCKUTh BiA CHEnU]iKK Kiacy 3anad, M0
BUPIIIYIOTBCA (TEXHIYHI XapaKTEPUCTHUKUA CyJHA, KUIBKICTh 1 THII KOHTEHHEpIB, IO
PO3MILIYIOTbCSA, BMJI BAaHTaXiB, KUIBKICTb IOPTIB I1J Yac BUKOHAHHS pEWCy, BaHTaXXKHE
YCTaTKyBaHHS Ha CYJIHI Ta B IOPTax, yac po3B’s3aHHA 3a/1adi, TOIIIO).

[lepeBaroro Tounux MeroaiB (JiHiMHE a00 JUHAMIYHE MpOTrpaMyBaHHsI, IOBHUN mepeoip,
TOILIO) € TOBHA JETePMIHOBAHICTh 1 MOJIHMBICTh TapaHTOBAHOTO HAWOLIBII ONTUMATHHOTO
pimenns. IIpore, iX TOJOBHMM HEIOJIKOM € BHCOKa OOYHMCIIOBaJIbHA CKJIATHICTh, IO
YHEMOXJIMBIIIOE 3aCTOCYBaHHS TaKUX METOAIB 0e3 MeBHUX OOMEXeHb ISl 3HAXOIKEHHS
pilieHHs B MOTPIOHMH MPOMIKOK 4acy. EBpucCTHYHI MeTOqu (T€HETHYHI alTOpUTMH, IMIiTallis
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BiMasTy, METOJ MYyPAaIIWHOI KOJIOHII, MOIIyK 13 3a00poHaMH, >kaJiOHMI aJIrOpUTM) HaBIAKH,
JI03BOJISIIOTh  3HAXOJAWUTH HEOOXigHE pIlIeHHA BIHOCHO UIBHJKO, aje BOHO Oyzae JuIe
cyOonTUManbHUM (IPOTE MPUHHATHUM 3 NMPAKTUYHOI TOYKHU 30pY Ul BUPILIEHHS TOCTABIEHOT
3agaui). HemomikoM €BpUCTUYHMX METOJIB € TakoX € OUIbII TPYJIOMICTKAa, y TOPIBHSHHI ¢
KJIACHYHUMH ONTUMI3AIliHHUMH MPOIIeypaMu, MpOrpaMHa peaizaiisl.

[IponionyeTscsi  ¢opMyBaTH BaHTAKHUKA IUIAH CyJHA [UIIXOM KOMOIHOBaHOTO
3aCTOCYBaHHSA AHAJIITMYHMX Ta €BPUCTUYHUX METONIB. B TakoMy BUMagKy HOYaTKoBa CXema
PO3MIIIEHHST KOHTEWHEPIB HA Cy/Hi, TOOTO IJIaHYBaHHS PO3MIILIEHHS KOHTEHHEPIB HA CYyJHI IO
O0esdM 3 ypaxyBaHHAM KOHCTPYKLIHHUX XapaKTEpUCTUK CyJHAa Ta TEXHOJOIIYHUX YMOB
BUKOHaHHS peiicy, abo 3amava, Outbmn Bimoma sik Master Bay Planning Problem (MBBP) [2],
Oylle BHpINIYBAaTHCS 3a JOMOMOTOK AHAIITHYHUX ONTHUMIZAIIMHUX METOMIB, OCKIIBKH i
o0YMCITIOBAJIbHA ~ CKJIAIHICTh TOPIBHSAHO HEBUCOKA. 3aJady OCTaTOYHOTO PO3MIIIEHHS
KOHTEWHEpIB 10 KOMipKax, Bizoma sk Slot Planning Problem (SPP) kpare BupinryBaTu nuisixom
3aCTOCYBaHHS €BPUCTHYHUX METO/IB.

Jlis BUMaIKy MyJIbTUIIOPTOBUX KOHTEHHEPHUX MEPEBE3EHb CIIiJ] I0JaTKOBO 311 CHIOBATH
iTepaliiHuil Teperisii BaHTAXXHOTO IJIAHYy 3 METOI0 BHECEHHS J0 HbOTO 3MiH, SIKI MOXYTh
BUHHUKHYTH B IPOMDKHUX ITOPTax IiJl Yac BUKOHAHHS pENCy.

BucHoBku. [1igBuIeHHs] €KOHOMIYHOI €()eKTUBHOCTI Ta OE3MEYHOCTI BUKOHAHHS pEiCy
MOPCBKOT0 KOHTEHHEpOBO3y MO)Ke OyTH JOCSITHYTO, IEpIl 3a BCE, 3a PaXyHOK CKOPOYEHHS
BUTpAT, MOB’S3aHUX 13 3HAXO/DKCHHAM CyJIHA B IOPTaX, 3MEHIIEHHSIM Yacy BHKOHAHHS Ta
BapTICTIO BaHTaXHUX onepaniil, tomo. s ckopoyeHHs BHUTpatr, MOB’S3aHUX 3 OOpPOOKOIO
BaHT@XIB KOHTEHHEPOBO3IB B MOpTax HEOOXiAHO 3abe3nmeynTd (OpPMyBaHHS palliOHAIBHUX
BaHTQXHUX IUIAHIB CyJACH, IO NPHU3BEIE 0 3MEHIIEHHS KUILKOCTI MMQTIHTY KOHTEHHEpiB Ha
CyIHI TijJ 4yac 3JIMCHCHHS BAaHTXXHUX ONepallii, 1, TAKMM, YMHOM MiIBUIIUTH iX Oe3meKy Ta
CTIPUSITIME CKOPOUYEHHIO Yacy, He0OXiTHOTO IS IX BUKOHAHHSI.

[lepcriekTUBHUM MeTOIOM (OpPMYBaHHS BAaHTAXHHUX IUIaHIB KOHTEHHEPOBO3IB €
KOMOIHOBaHMM MiJXi/, IO MOJIATA€ B IOETAlTHOMY 3aCTOCYBAHHIO TOYHHMX Ta E€BPUCTUYHHX
METO/IB (OpPMyBaHHS BaHTaKHOTO IUIAHY Ta ITE€pallifHOrO Mpolecy WOro IMOCii0OBHOTO
YTOYHEHHSI y BIJOBIIHOCTI 3 MPOXO/I>KEHHSAM MOPTIB M1 YaC BUKOHAHHS peiicy.
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YHPABJIHCBKI PIIHEHHA IIOAO PO3BUTKY TPAHCIIOPTHHUX
TEXHOJIOT'TI B YMOBAX HEBU3HAUYEHOCTI TA PU3UKY

Hlapxo O. B., Mosuan I1. B.
Xepconcwka oepawcasrna Mopcbka akademist
(Vkpaina)

Mopnenb ynpaBiaiHHS PO3BUTKOM TPAHCIOPTHUX TEXHOJOTIH y 3B'SI3KYy 3 INIMOOKHMH
3MiHaMH, 10 BiOYBAaIOThCSI B CTPYKTYpl TPAHCIOPTHUX MEPEBE3€Hb, JOCATNIA TMiJ Yac CBOET
peamizarii Mexi cBO€l (yHKI[IOHATBLHOCTI 1 HE 3[aTHA MiJIAIITYBATUCS i TOTOYHI 3MiHU. 3a
manumu FOHTAJL y 2022 p. 3rigHo orisgy Mopckkoro TpaHcnopty Ha Kondepenii
Opranizanii O6'eqnanux Hariit 3 Toprieai ta po3BuTKy y 2023 p., 3aranbHuil 00CSIT MOPCHKHX
nepeBe3eHb CHOBUIBHUBCSA, IO CKIIAJO y BITHOCHOMY oOuuncieHHi 1,4%. YHOBIUIbHEHHS TeMITy
3pOCTaHHs € CIPHSHHSAM 30BHIIIHIX HemependadyyBaHUX HACTIAKIB BIUIMBY 30BHIIIHBOTO
CepeIOBHILIA, HECIPUATIUBOIO MaKpOEKOHOMIYHOIO KOH'IOHKTYPOIO, a TaKOXK
HIBUIKO3POCTAIOYHM CErMEHTOM KOHTCHHEPHUX MEPEBE3€HB, 3POCTAHHS 00CATY SIKUX CTAHOBUIIO
1,2% y 2023 p.

CydacHuil cTaH TpaHCHOPTHHUX II€peBE3eHb Janekuil 1o craioro. Ilo'a3aHo ne 3
MPUCKOPEHHAM 1HQIIAIIT Ta 3pOCTAaHHIM BapTOCTI KUTTS CIIOKHMBAUIB, TIEPEOPIEHTAIIEIO TIOTUTY
3 ToBapy Ha mociyru. Y 2023 p. YMOBH 31iiICHEHHSI TPAHCIIOPTHUX TEPEBE3CHD 3AIUIIAIOTHCS
cknaanuMu. HopmanbHOMY (QYHKIIOHYBaHHIO TPAHCIOPTHUX MEPEBE3EHb MMEPElIKOIKAE
CIpPUYMHEHA HEBH3HAUCHICTIO HETOMIpHA 3aBAaHTAXKEHICTh MOPTIB Ta HEIOTPUMAHHS PO3KIATY
peiiciB. ¥ 1MX yMmMOBax MPOTHO3YBAaHHSI 3pOCTAaHHS TPAHCHOPTHHUX IEPEBE3CHb CTA€ BAXKJIMBUM
€KOHOMIYHUM 1 TPAHCIIOPTHUM 3aBIAaHHSIM MOPCBHKOro (JIoTy. YTpaBliHHS PO3BUTKOM
TPAHCIIOPTHUX TEXHOJIOTIM MOB'A3YIOTH 3 1H(OPMAIIIHOI HEBU3HAUEHICTIO, KA BUKJIMKaHA
Hernepe0ayyBaHUMH  JIiSMH  BIUTUBY 30BHIIIHBOTO OTOYCHHS: TMAHJEMIEI0, BIHCHKOBUMU
KOH(IIKTaMU, CTUXIMHUMHU JIUXaMH. Y [UX yMOBaX pO3B'A3aHHs 3aBJaHb YNPaBIiHHS MOTpedye
00OB'SI3KOBOT0 BUKOPUCTAHHS CHEIabHUX MiAXOMiB, 1HQOPMALIHHUX Ta IHTEIEKTyaJbHUX
TEXHOJOTiH. VYmOpaBlliHHA TpPAaHCIOPTHUMHU TEXHOJOTISIMA B YMOBaX HEBHU3HAYEHOCTI
PO3TIIAIAIOTh K BIIKPUTHN HENIHIWHUN TpoIeC, M0 TUHAMIYHO 3MIHIOETHCS 1 MA€ CHCTEMHI
BJIACTUBOCTI, JI¢ HEBH3HAYCHICTh — II¢ Opak iHdopmarllii, HEAOCTOBIPHICTh 1 HEMOXJIMBICThH
TOYHOTO TIPOTHO3YBaHHS, a PU3HK — II€ TPOSB HEBH3HAUEHOCTi, SKUM BUHHKAE HA €Tarll
peamizanii ynpasiaiaas [1, 2]. Cepenniii Bik CyJeH Tak 3pic Yepe3 Te, MO CYIHOBIACHUKH
HAJIMBHOTO 1 OaJKEepHOTO TOHHA)XXY HEBIEBHEHI B TOMY, SKHM MUIAXOM IIiJie TeXHIYHUH
PO3BUTOK, 1 SIKI BHUIU TalliBa BUSBIATHCA Hale(DEKTHBHIIIMMU, a TaKOX SK 3MIHATHCA
HOpPMATUBHI BUMOTH 1 I[IHM HA BYTJICIICB] BUKH/IH.

TakuM YHMHOM, MOXKJIMBO 3pOOWTH BHCHOBKH, IO OO0'€KTHBHOIO XapaKTEPUCTHKOIO
HEBU3HAUEHOCTI € BHCOKI TEMIM 3MiH, IO BigOyBalOThCS, TOMY OJHIEI0 3 €(PEKTUBHHX
YIPaBIIHCBKUX CTPATETiM € cTpaTerisi aJanTUBHOCTI, SKa MOJISTaE B 30CEPEHKCHHI YIIPaBIIiHHS
Ha HasBHUX 3MIHHUX, 1 KOXXHAa YNpaBIIHCbKA CHUTYyaIlisl CTAa€ YHIKAJIBHOIO Uil HEOOXiTHOTO
BIUTUBY. /[0 pekoMeHaaliil Moo YIpaBiIiHHSI PO3BUTKOM TPAHCIIOPTHUX MOPCHKUX MEPEBE3CHb
B YMOBaxX HEBH3HAUEHOCTI CJIiJl BiTHECTH IOJIOKEHHS 3 YIPABIIHHS PU3UKaMHU, TOMY HEOOXiIHO
MaTH JIOCTOBIPHY iH(OpMaIi0 MO0 MPOIECIB 1 HACHIIKIB CHTYyallii, Ska BUHHUKAE, MUISIXOM
BHUBUYEHHS HACIIIKIB 1 MOKIIMBUX HETATUBHUX CIIEHAPIiB.
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ISSUES OF ENERGY EFFICIENCY AND RESOURCE SAVING
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FEATURES OF CONSTRUCTING AN INFORMATION-ANALYTICAL
SYSTEM FOR MONITORING AND FORECASTING THE TECHNICAL
CONDITION OF A SHIP'S POWER PLANT

Gritsuk 1., ?Ghita B., *Volska O., *Polishchuk O., ILitvinov M.
'Kherson State Maritime Academy (Ukraine)
2School of Engineering, Computing and Mathematics (Faculty of Science and Engineering),
University of Plymouth, Portland Square, Drake Circus, Plymouth, PL4 8AA (United Kingdom)

Introduction. The technical condition of the maritime and inland water transport
facilities currently in operation requires a revision of the existing system for managing
maintenance, current repairs and pre-trip preparation [1-3]. An analysis of the safety of operation
and malfunctions of the main equipment of ship power plants and ships in recent years shows
that most transport events occur due to equipment failure along the route. The main reason for
the failure of components and assemblies of ship power plants and ships in operation is that
when sending a ship on a voyage, insufficient attention is paid to determining their actual
technical condition and assessing their level [4, 5]. In this regard, the task arises to improve the
technical readiness of ship power plants by improving the methods of managing the maintenance
system based on the use of automated information support for the operation process, taking into
account the level of their technical condition [6, 7].

Formation of the data flow diagram of the information model process.

The initial input to the DEP domain was a process data flow diagram (DFD) with its
inherent components (Fig. 1).

o

£ o | Operating conditions of

‘3| ship power plants with

& diesel engines and diesel-
electric plants in the

processes of performance
of production tasks

Request
to receive
data

Receiving
data

Receiving
information

Databases of the monitoring
and forecasting system
parameters of the technical
condition of diesel-electric
plants with diesel engines and
diesel-electric installations in

operating conditions

Information system
for monitoring and forecasting
parameters of the technical
condition of ship power plants with
diesel engines and diesel-electric

plants in operating conditions

Participants
in the process of
operating ship
power plants

Transfer of information
for system operation.
Submitting control
commands

Devices and means of collecting and
transmitting information in the
information system:
- regular sensors of diesel-electric plants with
diesel engines and diesel-electric plants in
operating conditions;
- regular controllers {control units) of diesel-

Request
to receive
data
Receiving
data

electric plants with diesel engines and diesel-
electric plants;

- additional equipment of diesel-electric plants|
controllers with diesel engines and diesel-
electric plants;

- additional sensors of diesel-electric plants
with diesel engines and diesel-electric plants;
- components of the information system and
the intelligent software and diagnostic
complex;

- etc

Figure 1 — DFD diagram of data flows of the main processes in the information system for
monitoring and controlling a ship power plant with its inherent components

Considering that the source of primary information about the state of the SPP is the
collection and transmission devices, they can be considered as "external objects". External
objects include the Database of the monitoring system, Devices and means of collecting
information, Operating conditions of the SPP and Participants in the process of operating the
SPP.
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Formation of the scheme of information exchange.

The scheme of information exchange (Fig. 2) between the elements of the ship power
plant includes the following elements. Sources of primary information of the ship power plant:
Diesel engines (main), Diesel-electric installations, Equipment and components. At the same
time, regular and additional (GPS, IMU, WindSpeed, WaveSensor, WindDirection and others)
ship power sensors are installed on the equipment of the ship power plant, which, through
Standard and additional data exchange systems, transmit information to standard and additional
controllers and control units associated with the lines communications and information storage
devices (CSS Electronics 2021, Weissmueller 2021).

If communication lines are available (when the ship would enter harbors where internet
connectivity was regained), information is transmitted to the participants in the operation
process, to the monitoring workplace, to the components and programs of the system monitoring
and through a Web server to databases and software for an information model for monitoring,
controlling and predicting the parameters of the technical condition of a ship power plant. to the
onboard information storage device of the vessel and the ship power plant (data recorder
CANedge) (CSS Electronics 2021, Weissmueller 2021). When available, information from the
onboard storage device is transmitted through the communication lines to the information
consumers described above. Parameter prediction can be performed both at the level of
controllers (blocks control) and at the workplace of the system for monitoring and predicting the
parameters of the technical condition of the ship power plant (CSS Electronics 2021,
Weissmueller 2021) [1-4].

[ Web server ]4—[ e
p

Yvyvyy
M, GPRS,

Participants in the process of operation of
Ge;‘le;gilaalnd Database of the the ship's power plant -
p system of monitoring
software and forecastin
parameters of tﬁe
technical condition of
the ship's power plant N

condition of the ship’s power plant

Constituent components and programs
of the monitoring information system
and intelligent software and diagnostic On board data storage of the ship and the

complex ship’s power plant

The workplace of the system of monitoring and
forecasting parameters of the technical

r

r ™

!

Internet or local network, etc.

Diesel engines of a
ship's power plant

Standard
controllers

Standard
Standard sensors information

of the ship's exchange system of (control
, power plant the ship's power units)
Diesel-electric plant

installations of aship's

power plant
L. >

Additional Additional

Sensors of the

ommunication lines: GPS, a-GPS, Galileo, SBAS, GS

Equipmentand ) ship's power information controllers
c?'m!:onents oflthe plant are exchange system (con‘rr9|lunlts) of
Ly
(vt Hioeel ingines additionally of the ship's the ship's power
P 8 installed power plant plant

and diesel-electric
plants)

[c

-

Figure 2 — Scheme of information exchange between the elements of the ship's power plant for
monitoring and controlling the ship's power plant

-

In the information exchange scheme, it is planned to use the CANedge2 data recorder to
set up the marine telematics system and the GEOxyz ship information panels to monitor the
vessel in operation (CSS Electronics 2021, Weissmueller 2021). It is planned to use the
following protocols, standards and buses for the system operation. Standardized NMEA 2000 ®
communication protocol used in maritime and inland water transport (boats, ships, etc.). It is
based on the CAN bus and SAE J1939 (CSS Electronics 2021, Weissmueller 2021). It can be
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used to connect autopilot systems, navigation and GPS systems, marine power plant engines,
wind sensors, etc. The NMEA 2000 ® standard requires the use of standard DeviceNet ship
cables. In most cases of using the CANedge recorder, it is for registration in the marine industry
that it is necessary to connect to the CAN bus using a special adapter cable (adapter) DB9-M12
in accordance with the requirements of IEC 61076-2-101 (DB9-M12 adapter) (CSS Electronics
2021, Weissmueller 2021). In practice, many different communication protocols can be used in
marine applications (for both external and internal communications). These include the NMEA
2000® protocol (NMEA 0183 and SAE J1939). It is possible to use different protocol
implementations with rebranding (Raymarine, SeaTalk2, Furuno's Navnet, etc.). Ethernet (for
example, Lightweight Ethernet, LWE) is also relevant on modern marine vessels for the
transmission of radar information and other communications with intensive use of processed and
raw data (CSS Electronics 2021, Weissmueller 2021).

As an on-board storage device, it is possible to use both an SD card and own
(regular/portable) local/dedicated/cloud server via a WiFi access point (CSS Electronics 2021,
Weissmueller 2021) [1-4].

The main standard sensors and additionally installed sensors of the ship power plant form
a field of elements interacting with each other using information exchange systems and
communication lines. The main regular and additional controllers (control units) also participate
in this process. The most critical technological processes are controlled by appropriate sensors
(temperature, pressure, flow, level of basic process fluids and equipment conditions). All of them
are included in the information system for monitoring the ship power plant.

Development of an information model for monitoring and forecasting the parameters of
the technical condition of the DEU.

Consider, for example, the development of an information model for monitoring,
managing and predicting the parameters of the technical condition to consider for the DEU, as a
typical element of the SPP. The proposed solution considers the use of controllers that monitor
and predict the controlled parameters of the DEU both in the on-board version and in the form of
a software information module. In this respect, the model of the DEP subject area can be
represented in the form of a set:

M,,=(F.HPOV,V, R) 1)

in'" out!

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

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

by (F, H, P, O, Vin, Vaut, R): FH = fhy|» FP=|fo,ls FO=|fo,|, FV =|fvi| HP =|hp s HO = o,
HV =|hv,|, OV =|ov,, - This allows an analysis and multiple model of DEP subject area. This

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

The information structures graphs for the model of the system of monitoring and
forecasting of controlled parameters of DEP require constructing of a set of structural elements
and components based on the model of DEP subject area, creating of semantic adjacency matrix
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on the basis of a set of structural elements and construction of an oriented graph of DEP
information structure and a matrix semantic accessibility of elements, defining information and
group elements of DEP structural set, arranging structural elements groups according to the
levels of the inherent hierarchy, selecting and implementing a set of relevant keys and attributes
in data groups of DEP monitoring system, and constructing the canonical database model of DEP
monitoring system [1-7].

The main structural elements of the model for the monitoring and forecasting system of
DEP parameters based on the D-246.4 diesel engine are the elements of the specified sets O and
ViD={d, \l1 =166}, P(D) =66.

References.

The article presents the results of forming a DFD diagram of data flows of the main
processes in the information system for monitoring and controlling a ship power plant with its
inherent components. Also substantiated and presented is a scheme of information exchange
between the elements of the ship's power plant for monitoring and controlling the ship's power
plant. The main advantage for the form an information model, the principle of system
decomposition into constituent elements and the interaction of information links between
constituent elements was used to ensure the prediction of technical condition parameters. When
modeling the parameters of a diesel-electric plant, principles were used that focused on the
specific tasks of processing, analyzing data and the functional needs and features of the work of
the maintenance personnel.
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USING THE CONDITIONAL OPTIMIZATION WITH RESTRICTIONS IN
THE PROBLEM OF AUTOMATIC VESSEL STORMING

Zinchenko S., Tovstokoryi O., Mateichuk V., Ben A., Nosov P.
Kherson State Maritime Academy
(Ukraine)

Introduction. Stormy sailing conditions are one of the most difficult sailing conditions
on the route. The long wobble, the need for constant concentration of attention greatly exhausts
the crew and leads to wrong decisions. The situation worsens also due to the fact that during a
storm, such dangerous phenomena as harmonic and parametric resonances, a decrease in stability
in following seas, impacts of group waves in the stern, broaching, an increase in deforming
forces and moments, etc., occur, which can lead to capsizing, destruction of the vessel's hull.
Guidelines and recommendations for safe sailing in difficult weather conditions are given in
IMO documents [1-2] and others. In work [3], the author describes dangerous phenomena that
can occur during storm sailing, in particular: surf-riding and broaching, which occur when the
vessel is on the steep front edge of a high accompanying wave; reduction of intact stability when
riding a wave crest amidships, occurs when the ship moves on the crest of a wave; synchronous
rolling motion, known as harmonic resonance, occurs when the period of the vessel's own
oscillations coincides with the period of the oncoming waves; parametric roll motions, known as
parametric resonance, leads to a sharp increase in roll amplitude due to a periodic change in
stability at the crests and troughs of the waves. Article [4] lists the main precautions that must be
taken during stormy sailing. In the paper [5], the authors propose to calculate the safe parameters
of the ship's movement in the Excel environment. The program automatically calculates and
displays on the map harmonic resonance zones in roll, trim and vertical movement channels, as
well as parametric resonance zones, taking into account the size of the vessel, draft, stability and
sea state. In the article [6], a method of increasing the speed and reducing fuel consumption of a
tanker in stormy conditions is proposed. The obtained results can be extended to other types of
vessels. In the works of the authors [7, 8], methods of automatic control of a ship in a storm
using a storm diagram in relative coordinates are considered, a method of optimal change of
movement parameters when leaving the resonance zone is proposed. In the authors works [9,
10], it is proposed to integrate a fast Fourier transform unit into the storm system to determine
the spectrum of external influences, to consider only those spectrum’s components whose energy
exceeds the damping energy of the vessel when determining the resonance zones, which made it
possible to reduce the resonance zones and expand the areas safe sailing. Existing storming
methods need further improvement. According to the authors, the most effective direction is the
development of automatic storming methods, which would reduce the influence of the human
factor on storming processes, reduce crew exhaustion and increase navigation safety. Therefore,
the development of such methods is an urgent scientific and technical task.

Presentation of the Main Material. We will solve the problem of automatic storming
using methods of nonlinear optimization of the aime function with constraints of the inequalities
type
(F(V,K) — opt

f,(V,K) <0
f,V,K)<0 | (1)

|, (V,K)<0
The objective function and constraints (1) depend on the parameters of the ship's movement
(speed V and course K) and on the parameters of the disturbance. Of the named parameters
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available for control are the vessel's speed and course. Other parameters that we cannot influence
during storm sailing are used as external data when solving the optimization problem.
Permissible vessel speeds consideration. The speed of the vessel cannot be less than the

minimum speed V.. at which controllability is lost and more than the maximum speed V,,,
in storm conditions

min

Viin <V <V 2)

Harmonic resonance consideration. Harmonic resonance occurs under the condition that
the ratio of the vessel's own oscillations period TC to the imaginary period 7 of the waves
rocking the vessel is within

T
0,7<-5<13 3)
T
From inequality (3), we find the safe zone outside the harmonic resonance zone
T
—9—42Q3 4)
T
The imaginary period 7 of the waves is determined by the formula
A
T=—"r—, (5)
C+V cosq

where A is the wave length in meters, C is the wave propagation speed in m/s, V is the vessel
speed in m/s, q is the wave course angle in radians.

From inequality (4) and equation (5), we obtain a safe region outside the limits of harmonic

resonance
T.(C+V cosq)_]{>03 )
/1 =\

Parametric resonance consideration. The most dangerous is parametric resonance, when
the period of the vessel's own oscillations is twice the period of the waves. The safe region
outside the limits of this type of parametric resonance can be written as

_C_T

> AT, (7)

Parametric resonance is also possible, when the period of the ship's natural oscillations coincides
with the period of the waves. The safe region outside the limits of this type parametric resonance
can be written as

ch - 2'| > AT (8)
Decrease in stability in following seas consideration. Decrease in stability in following
seas occurs due to a significant decrease in the underwater volume of the vessel's hull and the

restoring moment. The area of the vessel's movement parameters, which is safe in terms decrease
in stability in following seas, is determined by a system of inequalities

A-L|>=A1
V-C|>AV ©)
K —K,|<AK

where AA is the largest difference between the wave length A and the length L of the vessel,
at which decrease in stability in following seas occurs, AV is the largest difference between the
vessel’s speed and the wave speed, at which decrease in stability in following seas occurs, AK
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is the largest difference between the vessel’s and the wave courses, at which it is possible to
consider the motion in following seas.

Broaching consideration. The danger of broaching consists in turning the vessel along the
wave with its subsequent capsizing. The area of the vessel's movement parameters, which is safe
with respect to broaching, is determined by a system of inequalities

A —L[=A2
V <V,

Wave grouping phenomena consideration. When the waves come in from the stern and
their speed is slightly higher than the ship's speed, the ship is continuously hit repeatedly and
severely by a series of high waves, causing her maneuverability to become uncontrollable. The
safe region of the ship's motion parameters for this hazard is determined by a system of
inequalities

(10)

lg| =50
V (11)
—-1652>0,35
Tw
Similarly, you can write down other restrictions that define areas of safe movement for other
types of hazards.
As aim function, you can choose, for example, a function

which will ensure the minimum deviation of the safe course K* from the given Kgep or
function

F=(*Vsr)? - min, (13)
which will provide the minimum deviation of the safe speed V * from the given VSET or any

other aim function that will provide the desired control quality. To find safe motion parameters
V *, K*, which optimize the objective function with linear (2) and nonlinear constraints (6) —
(11), we use the nonlinear optimization function like f mincon(e) MATLAB

f min con (@ fun, x0, A, b, Aeq, beq, Ib, ub, @ nonlcon) , (14)

An automatic control system is used to implement the vessel's movement with optimal
parameters V *, K=,

*

\Y
0= —®max

Vimax , (15)
5=k, (K~ K" ) +k ok [(K—K bt

Conclusion. The method, algorithmic and software of the automatic vessel control
module in the storm have been developed. The obtained results are explained by the use of an
on-board computer, by finding in the on-board computer the optimal and safe parameters of the
vessel's movement in a storm by solving the conditional optimization problem with restrictions
on the optimization parameters. Limitations on optimization parameters take into account the
dangers of stormy sailing. The theoretical significance of the obtained results lies in the
application of the nonlinear optimization method with linear and nonlinear constraints of the type
of inequalities to find optimal and safe storm parameters. The practical significance of the
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obtained results lies in the possibility of applying the developed methods in the automatic
storming modules of the vessel, which allows to reduce the influence of the human factor on
storming processes, reduce the fatigue of the crew, and increase the safety of navigation.
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PEMOHT BOAHOI'O TPAHCIHIOPTY EKOJIOTTYHHO YHUCTUMHA
HOJIMEPKOMIIO3UTAMMU

'Bykemog A. B., *Ilynvza FO. M., *FOpenin K. IO.
Xepconcvra oepacasna mopcevra akademis (Yrpaina)
2Iynaiicoxuti Incmumym Hayionanonozo Yuisepcumemy «Odecvka Mopcwvra Axademisny
(Vkpaina)

Beryn. BupoOHuua aisuIbHICTE MPOMUCIOBHX CYAEH HaiuacTimie BiAOyBa€eTbCs Y
CKJIaTHUX METEOpOJIOriYHUX YMOBaX 3a HEOOX1HOCTI MIBApPTyBaHHA CYJ€H Y BIKPUTOMY MOPI.
Tomy TigbKH 100pe OpraHi3oBaHE TeXHIYHE OOCIYTOBYBAaHHS Ta PEMOHT CYACH MPOMHCIOBOTO
Gy10Ty MOXYTh 3a0€3MEUNTH [UIAHOBY TPUBAIICTh iX nepeOyBaHHS B €KCIUTyaTallii 1 BAKOHAHHS
MIOCTABJICHUX 3aB/JaHb. PEMOHT HEOOXiJHO BHKOHYBAaTH I MIATPUMKH Mpae3qaTHOCTI Ta
TEXHIYHOTO CTaHy CyJeH Ha HEeOOXiZHOMY DPiBHI BIPOJOBX YyChOI'O TEPMIHY €KCIUTyaTalii mpu
3HOIIYyBaHHI ioro eixeMeHTiB [1, 2]. [ToTouHuil peMOHT 3ac00iB TPAaHCIIOPTY BXOAUTH B MPSMI
000B’S3KH CY/IHOBOI'O €KINa)Ky 1 BUKOHY€TBCS ITiJ] yac eKcILTyaTauii cyiHa.

Mera poOoTu — A0CHIIWTH BIUIMB MoAu(iKaTopa Ha BIACTHUBOCTI IOJIMEPHUX
KOMITO3UTIB, SIKI BAKOPHCTOBYIOTh JJIsl PEMOHTY 3aC00iB BOJJHOI'O TPAHCIIOPTY.

PesyabTraTH AociaigkeHb. SIK OCHOBHHUH KOMIIOHEHT IpH (opMyBaHHI MaTepiaiiB
BUOpaAHO eMOKCUAHUH osiromep. Sk MoaudikaTop BUKOpHUCTaHO Napaaminoa3zoOen3on (ITAAB).
Jl1s 31IMBaHHS €NOKCUAHUX KOMIO3ULIHM BUKopucTaHo TBepaHuk [1EITA.

Y po06oTi nocniaKyBanu aAre3iiHi BIacTUBOCTI MaTepiaiiB. BeranoBieHo, 1m0 aaresiiiHa
MIIHICTh TIPU BiJpuBi enokcumarpuii Bij ctaabHoi ocHoBU (Ct 3) cranoButh 24,8 MIla, npu
3cyBi — 8,5 MIla. YBeneHHs y emoKCHIHHMM oJyiiroMep MOJIU(IKaTOpy 3a HE3HAYHOTO BMICTY
(0,10...0,25 mac.4.) npuBOAUTH JI0 IMIABUIICHHS MOKA3HUKIB aAre3iiHoi minHocTi Bix 24,8 Mlla
1o 28,4...32,0 MIla. Ilpu nogansiomy 30u1bmeHHI BMicTy Moaudikaropa (0,50...0,75 mac.4.)
CIIOCTEpIrajJd MOHOTOHHE TIIJBUIINEHHS IMOKA3HUKIB aare3iidHOol MIIHOCTI TpPH BIAPHBI 10
42,5...42,8 MIla. MakcumanbHe 30U1blIeHHS aaresii mpu Bigpusi (43,7 MIla) cnioctepiranu 3a
BMicTy Moaudikatopa B marpuui y kubkocti 1,0...1,5 mac.u. HaBeneni Buile pesyibTatu
JOCIIJKEHHS JIO3BOJISIFOTh KOHCTATyBaTH MPO MO3UTUBHUM BIUIUB MOAH(iIKaTOpa, 0COOIMBO 32
HOro He3HaUYHUX KOHIIEHTpaIliil, Ha Mepedir MpoUEeciB CTPYKTYpPOYTBOPEHHSI MATpHIl, 10, SIK
HACJIIJIOK, 3a0e3Medye MOMIMIIeHHs i1 aAre31iHUX BIACTUBOCTEH IO CTAIBHOI OCHOBH.

Ha xpuBiii 3amexHocTi anresii mpu 3CyBl BHsIBIEHa cXoka TeHuaeHuis. I[lik kpuoi
3aJIeKHOCTI aAre3ii Mpu 3¢yBi BiJl BMICTY MOAHM]iKaTOpa CHiBNaJa€e 3 aHAIOTIYHUM MaKCUMYyMOM
KPHBOi 3aJIEKHOCTI TIOKA3HHKIB aJre31iMHOI MIITHOCTI TPU BIIPHBI BiJl KOHIEHTpaIlli 700aBKH.
BpaxoByroun Te, 10 OTpUMaHi pe3yJbTaTH KOPEIIOIOTh, MOXHA CTBEPIKYBaTH IIpO
JIOCTOBIPHICTh JaHUX EKCIIEPUMEHTy. SIK 3a3Ha4eHO BUIIE, BUSBIICHA JUHAMIKA aare31iHUX
BJIACTUBOCTEH pO3pOOJIEHUX MaTepialiB XapakTepu3ye sBUIE B3aeMoJil Moaudikaropa 3
KOMIIOHEHTaMU 3B’A3yBaua, 110 aKTUBYE (13UKO-XIMI4HI IPOLIECH CTPYKTYpPOYTBOPEHHS.

BucHoBku. BeraHoBieHO onTUManbHUN BMICT MOAHM(iKaTOpa mapaamMiHOa300€H307y B
MaTepiajgi 3 MONIMIIEHUMH aare3ifHUMH BIAacTHUBOCTAMHU. JloBeaeHo, mo s (GopMyBaHHS
KOMITO3UTY 3 MOKPAIEHUMHU aAre3iiHUMH BJIACTUBOCTSAMU HEOOXITHO y €TMOKCUAHUHN oJiromep
(100 mac.4.) BBomuTH Moamdikatop y KimpkocTi 1mac.u. Y 1mbpomy BHIAAKY (GopMmyeTbes
Marepiai, SKUH BiJ3HAYA€THCS HACTYIMHUMHU BJIACTUBOCTSIMU: aiare3iiHa MIIHICTh MPU BIIPHUBI
43,7 MIla, aaresiitna mitHicTs mipu 3¢yBi — 10,4 MI]a.
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MOJEPHI3AIIIS HAJIMBHOI CUCTEMU CYJIHA «BALTIC WAVE»
JUIA HIIBUIHEHHA EOEKTUBHOCTI OYUILIEHHSA ITAJIMBA
BIJ AJIIOMOCHUJIIKATIB

Bpyéneecokuii P. €.
Xepconcvka oepaicasHa MOpCbKa aKkademist
(Ykpaina)

Beryn. MixkHapoiHe 3aKOHOIABCTBO, [0 BUMAra€ BUKOPUCTAHHS TaliiBa 3 00MEXEHUM
3MICTOM CIpKH, MPHUBEIO 0 MOCTIHHOrO 30UIBIIEHHS 3MICTYy KaTaJiTUYHMX JpiOHMX YacTOK
anoMocuiIikaTiB y nanusi. HuHi cepenniit CBITOBUM MMOKa3HUK JUIsl MajlBa 3 HU3bKUM BMICTOM
cipku (LSFO) cknamae Oinbme 30 Mr/kr, i med piBeHb MNiABHMILY€ HeOE3MEKy OCITaHHA 1
HAaKONMYEHHS KaTaJITUYHUX JApIOHMX YacTOK y OyHKepi 1 BijacTiiHuKax. Lle Takox 30i1blIye
PHU3HUK TOTO, 110 B YMOBaX XMTaBULi a00 OypXJIMBOi MOroAx MaJUBO, L0 MOCTYHA€ B OUUCHUKH,
MICTHTh QJIIOMOCHJIIKATIB Yy KOHIICHTpaIlii, IO TEPEeBHUIIY€ Ty, 3 SKOK 37aTHI BIIOPATHCS
cernaparopu.

AKTyallbHa 3aJa4a ChOTOJCHHS — po3poOKa 3axoAiB Ta CHCTEM sl OOpOTHOM Ta
KOHTPOJIIO 32 BMICTOM aJFOMOCHJIIKATIB y MaJMBi.

OcHoBHa yacTHHA. YCi cy/Ha OyIyIOThCS 3 OOPTOBOIO YCTAHOBKOIO OUYHUIIICHHS TTAJIMBA,
sIKe CKJIAJIa€ThCs 3 BIACTIHHUKIB, pe3epByapiB 00CIyroByBaHHS, OUUCHUKIB, HACOCIB, HAarpiBayiB
1 pinbTpiB. KOMIOHEHTH € cTaHAApTHUMU Ui YCIX CYJIIB, ajie po3Mip 1 KUIBKICTh YCTaTKyBaHHS
MOJKE BapilOBAaTHUCS.

[lanuBo mnepenaeTbcst 3 pe3epByapiB 13 MOABIMHUM JHOM Yy BIACTIMHUK, SIKHUM
moOyA0BaHUN 13 TMOXWIMM JHOM, 1100 BaKKi YacTKH, OCaj 1 BoJa MOTJIK OyTH 37UTI B caMiid
HWKHIA Toumi. [lanuBo 3anuimmaeTbcss B IbOMY pe3epByapl sSK MOXKHA JIOBIIE 1 3a37aJieTiab
MiJIrpiBa€ThCsl HArpiBaJbHUMHU 3MIHOBHKaMHU B pe3epByapi, IHiCIs 4YOro dYepe3 OYUCHHUKH
MEePENMBAETRCS B pe3epByap oOcimyroByBaHHs. [laquBo, MO BIACTOSIIOCS 1 Harpite, MOTIM
MPOKavYy€eThCs yepe3 (UTbTPH 1 JIiHIMHI HarpiBadi, SKi MiABUILYIOTh TEMIIEpaTypy maausa a0 98°
C mepen momaHHsSM B O4YMCHUKHU. Lle onTuManbHa TemmnepaTtypa Aiasi e(heKTUBHOTO BiAIiJICHHS
3a0py/IHIOIOUUX PEYOBHH Y Ceraparopax.

JIisi KOHTPOJIIO 32 BMICTOM aJIOMOCHIIIKATIB y TAaJIMBi, MPOIMOHYETHCS BCTAHOBHUTU B
NAJIMBHY CUCTEMY Cy/IHA CUCTEMY KOHTPOJIIO 32 BMICTOM aJIFOMOCHJIIKATIB.

Kommnanis Nanonord A/S BumycTuia NpoayKT, MOKIMKAHUKA JOMOMOITH CYJHOBUM
MeXaHiKaM B KOHTPOJIi 32 BMiCTOM aJIFOMOCHITIKATIB.

3rigao ISO 8217:2012, makcumanbHa KOHIIEHTpAIlis amoMiHilo + KpemHito (Al+Si)
BCTAHOBJIEHA Ha piBHI 60 4acTWH Ha MUIBHOH (MI/KT), IO O3HA4Yae, MO0 HA KOXKEH KiuTorpam
nanuBa Jomyckaerscsi 60 mr Al+Si. Hesaxkaroun Ha 11e, 6arato CyJHOBJIACHUKIB K 1 paHiIIe
3aKyMOBYIOTh IMAJIMBO BiJMOBITHO JO PaHIIIE 3aCTapiIMX CTaHAAPTIB, AKi Jomyckamu 3MicT 80
YacTWUH Ha MiUIBHOH (Mr/Kr) 1 Bumie. HaifGinbmri BUpOOHUKH JBUTYHIB PEKOMEHAYIOTh HabaraTo
MEHIIIe, HIXK HaBiTh 15 MI/KT Ha BXOJ1 B JBUTYH, III0 03HAYA€E 3pOCTAIOYY MOTPeOy B ePEKTUBHUX
ooptroBux cuctemax. BucHoBku kommanii «MAN Diesel & Turbo» rpyHTOBaHI Ha JOCTiIaxX
TiIb3 IWIHAPIB, CBITYaTh MPO TE, IO 3HOC BiJ aTOMOCHIIIKATIB MPOSBISETHCA B 3HAYHO
OUTBIIINA KITPKOCTI HWIHAPIB 1 TOPIIHEBHX KUIENb 1 NPU3BOAUTH 0 YIIKOJKEHb Y
HU3KOOOEPTOBUX JIBUTYHAX.

Konu nBUryH BUXOIUTH 13 J1aay B pe3ysbTaTi HaIMIpPHOTO 3HOCY, KaIliTAIbHUM PEMOHT
3a3BMYail BUMarae yCTaHOBKM HOBUX T'UIb3 IMIIHAPIB a00, y JESIKUX BUMAJKaX, BIJHOBJICHHS
MOIIKO/DKEHUX TUIb3 Ha JIOAATOK /10 HOBUX IOPIIHEBUX KijJ€lb. YIIKO/HKEHHS MOPIIHIB 1
TypOOHarHiTauiB He € YUMOCHh HE3BUYAWHUM, MPUUOMY HAWBHUIII CYMyTHI BUTPATH 4YacTo
BUHUKAIOTh Y TIEPi0]] eKCIUTyaTallii cyaHa.

[IpuBeneni BUIlEe CTATUCTHYHI JaHI FOBOPATH HaM IpO Te, L0 HaJI3BUYAMHO Ba)KIMBO
MiATPUMYBaTH OOPTOBY CHCTEMY OUMINEHHS TajiBa B ONTHMaJbHOMY cTaHi. /o HelaBHBOTO
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4yacy He ICHYBJIO CHCTEMH OHJIAMH BUMIPY JUISl BUSIBJICHHS aJTFOMOCHIIIKATIB, MMPOTE 3 BUITYCKOM
CatGuard Big NanoNord cutyarist 3MiHHIacs.

Ha BigMminy Bix iHmmx mpoaykriB y ramysi, CatGuard puc. 3 6e3nepepBHO KOHTPOIIIOE
piBEHb ATIOMOCHJIIKATIB HAMAPiOHIMKMX YacCTOK y CHCTEMI MiATOTOBKM MallBa, a PE3yJIbTaTH
JIOCTYIIHI B MEXaHIKY B PEKHUMI peajbHOTO Yacy.

[Ipunan € KOMIIAKTHUM HPUCTPOEM, NPU3HAYEHUM /ISl YCTAaHOBKM Ha OOpTy CyaHa, i
JI03BOJISIE OTNEPaTOPOBI MEPEBIPATH PIBEHBb ATFOMOCHJIIKATIB J0 1 MIC/IS OYMCHHKA, a TAaKOX Ha
BXO/ll B TOJIOBHUH JBUTYH. BiH Takox J03BOJIsi€ POOUTH py4HHI BiAOIp MpoO, MpU 1BOMY yCi
BUJIM TTAJINBA aHAJI3YIOTHCS 3a JIOTIOMOTOK0 TEXHOJIOTIT siZIEPHOTO MardiTHoro pesonancy (NMR).

bnok ynpaBiiHHA 1 €KpaH, Ha SIKOMY BiI00pa)katOThCs pe3yJIbTaTH aHalli3y, MOXYTh OyTH
BCTAHOBJICHI y OLIbIIE BiJMOBIIHOMY MICI, HANMPUKIAA, Y LEHTPl yIpaBIiHHSA, XO0ua MOJXKHA
TaKOXX TPOYUTYBATH pe3yibTaTu Oe3mocepennbo 3 camoro oOmamrtyBaHHs CatGuard. Ilicns
YCTaHOBKH MPUCTPiId aBTOMATUYHO KOHTPOJIIOE SIKICTh MajMBa 3a PO3KIAJOM, 33aJaHHM Ha
BOyZOBaHOMY Oarato mapamerpuuHomy aucmuiei (puc. 1), 1 momepemxkae 4ieHIB eKimaxa Mmpo
NEPEBUIIICHHS IIOPOTOBOTO PiBHS, BU3HAYEHOTO KOPUCTYBAYEM.

Pucynok 1 — Cxema 60pTOBOi cCHCTEMH OYMINICHHSI MAJIUBa, KepoBaHO cuctemoro CatGuard

Ha puc. 1 nokazana cxema O0OPTOBOI CHCTEMH OUYHMILEHHS MallMBa, KEPOBAHOI CUCTEMOIO
CatGuard. OueBHIHO, IO YCTAHOBKA B1IHOCHO MIPOCTA JIJIsl pO3yMiHHS 1 3a0e3meuye onTUMalbHe
CIIOCTEpE)KEHHS 3a TAJIMBONPOBOAOM Ha Oopty cyaHa. CHoOCTepe)XeHHS 3a IHIIUMHU
pe3epByapamMu MOK€ BKIIFOYAaTH MaKCHMYM BICIM TOYOK BiOOpY MpoO, OJHA 3 SKHX € PYYHOIO
TOYKOIO Bi100pY mpo0.

CatGuard Oe3mepepBHO BUMIPIOE PIBEHb ATIOMOCHIIIKATIB Yy PI3HUX TOUYKaX BIIOOpY
npo6. Hampukinaz, sIKIIo Ha BXOJI B ABUTYH JOCSTAETHCA 33JaHUH PiIBEHb TPUBOTH, TO B SIKOCTI
eKCTPEeHOi Ji1 MO)KHA NepelTH Ha YMCTIIIe MajJuBo 3 Apyroro neHHoro Oaka. [{o me BaxuBile,
MO>KHA MPOAHATI3yBaTH, IO caMe BUKJIMKAJIO IiIBUIIICHHS PiBHS, 1 MPUHHATH KOHTP3aXOAH IS
BiJIBEpTaHHS MIOBTOPEHHS MOMIOHMUX CIIEHAPiiB.

ITpu Takiii koHQirypaiii, sk MOKa3aHO BHILE, MEPIIONPUINHA MOXKe OyTH BiICTE)KEHA 10
a) BiJICTIHHMKA 0) cemaparopy ado B) AeHHOTO Oaka. [TopiBHIOIOYM pe3yJIbTaTh BUMIPIB Y PI3HUX
MICIX BiZOOpY MpoO, MOXKHA BXUTH BiAMOBimHI 3axomu. [piOHi ¢dpakmii amoMocuimikaTiB
MarTh OUTBII BHUCOKY IIIIBHICTh, HDK TaJIMBO, 1 TOMY MAalTh TEHJICHINIO OCiAaTH Ha JHI
NaJuBHUX OakiB, MPOTE€ B HECIOKIHHMX MOPCHKMX YMOBAaX BOHHM MOXYThb IEpEMilllyBaTUCS 1
HECITOIBAHO CTBOPIOBATH BHUCOKY KOHIIEHTpAIlil0 Ha BUXOAl 3 Oaka. [[poro MoxkHa yHUKHYTH,
SIKIIIO OYUCTUTHU OaK BiJpasy MicCIisl BUSBJICHHS BUCOKOTO PiBHS.

[HmIa rosoBHa nMpu4KMHa MoOXe OyTH MOB'sI3aHa 3 HU3bKOIO MPOIYKTUBHICTIO CEemapaTopy,
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o0, Xo4ya 1 HEMHHYyYE, MPU3BOJUTH 1O BHCOKOTO PIBHS aTIOMOCHJIIKATIB y ABUTYHI. Taki
texHonorii, sk CatGuard, 37aTHI BUSIBUTH Iie, 1 MiJ] 4ac OYMINEHHS ab0 PEMOHTY cemaparopy
eKinmak MOXKe TIEPEUTH Ha pe3epBHUI cenapatop.

Kontp3axoau, chpsMoBaHI Ha 3HMKEHHS pIBHS aJlIOMOCWIIKATIB, TNPHU3BEAYTHh M0
3MEHILEHHS 3HOCY JIBUTYHA, 1110 Y CBOIO Yepry MpHU3Be/ie 10 3HIKEHHS eKCIUTyaTaliliHuX BUTPAT
1 TIOJITIIICHHS 3arajbHOT €KOHOMI.

CatGuard rpyHroBanmii Ha TexHojorii NMR 1 3maTHuii TOYHO BUMIpPIOBATH BMICT
QATFOMOCUJIIKATIB y Oyab-skoMy Ma3yTi. [IpucTpiii KOHTPOIJIIOE JO CeMU aBTOMATUYHHX TOUYOK
Bi0OpY mpoO 1 OJlHa pyyHa TOYKa BigOOpy MpoO, SKI TaKOK MOXYTh OyTH BHUKOPHCTaHI B
nporeci OyHKepyBaHHS Ui 3arajlbHOTO BHMIpY piBHS aJIOMOCHJIIKATIB 1 BUMIpY Kpameib i3
BIJICTIMHHKIB 1 pe3epByapiB Jyis 30epiranss (puc. 5).

Jlnst HaAifHOTO 3aXMCTY JIBUTYHA BCTAHOBIIIOEMO JOAATKOBO TEpe TOJIOBHUM JTBUTYHOM
GbiTbTp TOHKOI ouncTkH. Skuit Oyae pa3zom i3 cucremoro CatGuard 3axuInaT TOJOBHUN JIBUTYH
BiJ amoMocuiikatiB. Crioctepiralodu 3a CHparbOBYBaHHIM (iIbTPY MOMIMBO HE JOMYCTUTH
301JIBbIIICHHS KOHIICHTpaIlii amroMocuitikaTiB B manuBi. ABTomatruHi Gpinbtp BOLLFILTER Type
6.72 — 11e aBTOMaTUYHA YCTAaHOBKA 13 3BOPOTHUM IMPOMHBAHHAM JUIS (iIbTpaLii ManoB'sI3KOro
nanuBa. DiubTp rapaHTye Oe3mnepeOiliHy 1 Oe3aBapiiiHy poOOTy TOJIOBHOTO [BHTyHa. 3a
JOTIOMOTH  1i€l HaxidHOi cuctemMH, 1O (UIBTPye, 30UTBLIYIOTHCS IHTEPBAIM TEXHIYHOTO
00CITyrOBYBaHHs, THM CaMUM IIATPUMYIOYM HHU3bKi €KCIUTyaTalliiHI BUTPATH 1 YHHUKAIOUW
HeOaxkannx 3ynuHok. BOLLFILTER Type 6.72 o0co0auMBO WiAXOAWUTH JUIsl BUIAJICHHS
KaTAIITHYHUX YacToK amroMocuiikarie 3 HFO MDO i1 masyty B niiomy. HarisieHnii Ha 9acTKu
Bit 10 MIKpOH, BiH JOMOMAara€ 3MEHIIUTH 3HOC 1 TUM CaMUM IiJBUIIUTH HAJIAHICTh TaKHX
KOMIIOHEHTIB, $IK TIOPIIHI, MOPIIHEB1 KUIBL, TUIh3M IIMIHAPIB, HACOCH YIPHCKYBaHHS,
(hopCyHKH 1 BUMIPIOBAIBHE/KOHTPOJIBHE YCTATKyBaHHS.

OyukuioHanbHi MoxIMBOCTI GinbTpy BOLLFILTER Type 6.72, 110 caMoO4HIIal0ThCSA:

Etan ¢inbrpamii:

CepenoBuiiie NMpOXOAUTH Yepe3 €JIEeMEHT, Mo GiabTpye, abo 3cepearHH Ha30BHI, abo
30BHI BcepeuHy. TyT 4acTku Opyy 3aTpUMYIOTHCS, 1 OUMIIIEHE CEPEOBUIIE OCTYTAE Ha BUXIJT
¢inpTpy. Konu nepemnajn TUCKy Jocsirae MEBHOTO 3HAUYEHHS, CUTHAN BiJ IHAUKATOpa Mepenany
TUCKY TepeAaeThCcsi Ha OJOK YNpaBIliHHS, SKUA aBTOMAaTMYHO 3aIlyCKa€ IPOLEC 3BOPOTHOTO
MIPOMUBAHHSI.

da3a 3BOPOTHOrO MPOMHUBAHHS:

Komm mepemnaa THCKy Jocsirae TMEBHOTO 3HAYSHHS, 1HIMKATOP TEperaay TUCKY Tepenae
CUTHAJI Y CUCTEMY YTPaBIIiHHS, SIKa aBTOMAaTHYHO 3aITyCKa€ MPOLEC 3BOPOTHOTO MPOMHBAHHS.
[1ix yac 3BOPOTHOTrO MPOMHUBAHHS YaCTKU Opyay 3MHUBAIOTHCS 3 MOBEPXHI QLIbTpALlli 32 paXyHOK
3BOPOTHOTO TMOTOKY (iIBTPOBAHOI piAWMHH (BJIACHOTO CepeloBHUINAa abo dYepe3 30BHIIIHE
MIPOMUBAJILHE CEPEIOBUIIE, CTUCIIE MOBITPSI a00 TEXHIYHY BOJY).

Ha puc. 2 mpencraBieHa cxema MOJIEPHI30BaHOI ManuBHOI cucteMu cyaHa «BALTIC
WAVE». Texnomnorist CatGuard kommnanii Nanonord yHiKadbHUM YHHOM J03BOJISIE€ IPAKTHYHO B
PEXUMI peasbHOro 4acy BHUMIPIOBATH 3MICT HAWIPIOHIIIMX YACTOK aJIOMOCHIIIKATIB Y TajIMBi.
3rigHo 3 mnpomucioBuM ctaHaaptoM [SO8217, piBeHb 3MiCTy HaWIpIOHIIIUX YaCTOK
anmoMocuiikatiB y Baxkkomy nanusi (HFO) moxe nocsiratu 80 mr/kr. BupoOHUK JBUTYHA BKa3ye
MakcumMyM 15 wmr/kr y mamusi. CenapaTopd, BUKOPHUCTOBYBAaHI ONTHMAJIBHAM YHWHOM JUIS
ountmenns HFO mepen cnanroBaHHSM, 3[aTHI OYHUCTUTH TanuBo. [IpoTe Ha mpakTuIiy,
BpPaxoOBYIOUH BIICYTHICTb Y MUHYJIOMY SIKUX-HEOYb MPSIMUX BUMIpPIB TOTO, 10 BiIOyBa€eThCS B
cemaparopi, cepelHs eQEeKTUBHICTh cemaparopa ckianaina 6muzpko 60 %, mo Oyno 3aHaaTo
MaJio JijIsl HaAIHHOTO 1 MOCiJOBHOTO 3HMKEHHS 3MICTY HaWIpiOHIMIMX YaCTOK aIFOMOCHIIIKATIB
70 onTHUMajbHOro piBHA. BmpoBamkenns cucremun CatGuard mnepeTBoproe yHpaBiIiHHA
CenapaTopoM eKilaky B HayKOBE YIpaBIiHHS MpoIecoM. Sk mpaBuiio, 1ie A03BOJISE MOHU3UTH
cepeiHil piBeHb 3MICTy HalAPIOHIIINX YAaCTOK aJFOMOCHJIIKATIB y MajMBi, SKI MOCTYNAIOTh Y
nBUTYH, 13 15...20 Mr/kr no 10 mr/kr. 3aBasku iHGopmarii Bix CatGuard npo piBeHb ApiOHHX
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YaCTOK aJTFOMOCHJIIKATIB JI0 1 MICJIS MPOIIECY OUUIIEHHS, EKIMaXX OTPUMYE CTUMYJI 1 MOXKIIMBICTh
Habarato Kpaiie YIpaBIsSTH TEMIEPAaTypHHUM PpEKHUMOM CENaparopiB, IMIBHIAKICTIO MOTOKY,
MPOTYKTUBHICTIO 1 OYHIIICHHSM Yy Mipy HEOOXITHOCTI y 3B'SI3KYy 3 PI3HHMH pO3MipamMu ApiOHHX
4acTok amroMocwiikaris i Tuom HFO.

Pucynok 2 — Cxema 3arrponoHOBaHOT MOIEPHI30BaHOI MATMBHOT CUCTEMH CyTHA
«BALTIC WAVEy»: 1 — Bincriitanii Task; 2 — Cenaparopu; 3 — HarpiBaudi manusa;
4 — ®ineTp 10 MrMm; 5 — [IpoboBindipHMii knanan; 6 — Cucrema kontpoto CatGuard

BucnoBku. BcranoBneHa B manmuBHY cuctemy cyaHa cucrema CatGuard kommanii
Nanonord yHIKaJIbHUM YHHOM J03BOJISI€ MPAKTUYHO B PEXHMMI pPEANbHOTO 4Yacy BHMipIOBATH
3MICT HaWIPiOHIMMX YaCTOK aJOMOCHJIIKATIB y TalMBi. 3TiIHO 3 MPOMHUCIOBUM CTaHIAPTOM
ISO8217, piBeHb 3MIiCTy HaWPIOHIMIMX YaCTOK ATIOMOCHIIKATIB y Baxkkomy namusi (HFO)
Moke pgocsrath 80 Mr/kr. BupoOHHMK JBUTYHa BKa3zye MakCUMyM 15 MI/KT y TajuBi.
Brposamkenns cucremu CatGuard mepeTBOpro€e yrpaBIiHHS ceapaTopoM eKilaky B HAyKOBE
yOpaBliHHSA TporecoM. SK mMpaBuio, 1€ JJ03BOJSE TOHU3UTU CepelHiil piBeHb 3MICTy
HaMIPpiOHIMINX YaCTOK AFOMOCHJIIKATIB y MaJINBI, SKi MOCTYNAIOTh y IBUTYH, i3 15...20 MI/KT 10
10 mr/xr. 3aBasku iHdopmartii Bix CatGuard npo piBeHb APIOHHUX YAaCTOK aFOMOCHJIIKATIB 0 1
IICIIs TIPOIIECY OUYMINIEHHS, eKila)XX OTPUMYE CTUMYJ 1 MOXJIMBICTh HabaraTo Kparie yrnpaBisiTH
TEMIIEPATYPHUM PEKHUMOM CEmapaTopiB, MIBUIKICTIO MOTOKY, MPOAYKTUBHICTIO 1 OUHUIICHHSIM Y
Mipy HEOOXITHOCTI y 3B'SI3Ky 3 Pi3HUMH pO3MipaMu APiOHMX YaCTOK aTFOMOCHIIIKATIB 1 TUIIOM
HFO. 3aBasiku edeKkTUBHIIIOMY YIpPaBIiHHIO CemapaTopaMH B LIJIOMY, 3HOC KaMepH 3ropaHHs
3HmKyeTbcst Ha 50%. Kpim Toro, Oyna y3dra mig KOHTPOJb 3arpo3a IIBUIKOTO 1
KaTacTpoiyHOTO YIIKO/KEHHS JBUTYHA 13-3a MOMaJaHHS JPIOHWX YaCTOK aTFOMOCHIIIKATIB —
MiJCTyITHA HEBUIMMA 3arpo3a Ui yCiX CyaiB, npamoodnx Ha HFO.

JITEPATYPA

1. Kanyrin B. H., Jlorumes M. B. BukopucTanHs MOpPCHKMX TajJMB Ha CyAax: HaBd.
nonoMora. — Oneca: OHMA, 2010. — 191 c.

2. Jlorumes 1. B., T'omikoB O. O., 3aB’smoB O. A. TexHOOTIi BUKOPHCTAHHS MAJIUB Y
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HIABUINEHHA PECYPCY BOJHOT'O TPAHCIIOPTY 3A PAXYHOK
BUKOPUCTAHHA MOJANPIKOBAHUX EINOKCUJIHUX MATEPIAJIIB

Kyniniu A. I'., I'yces B. M., Kyainiu C. O.
Xepconcwbka oepacagna Mopcbka akademisl
(Vkpaina)

Beryn. 3aco0u piykoBOro Ta MOPCBKOTO TPAHCHOPTY MPOTATOM TPUBAJIOTO Yacy
3HAXOIAThCA IMiJ] TOCTIMHUM BIUIMBOM (DaKTOPIB arpecHMBHUX CepeloBHII. TOMy CTBOpEHHS
HOBUX MartepiaiiB, 3/JaTHUX 3MEHUIMTH BIUIMB arpeCHBHUX CEPEJOBUII Ha JIOBIOBIYHICTh
YCTaTKyBaHHA TPaHCHOPTY, [JO3BOJMTH IOKPAIUUTH BAaXJIMBI  TEXHIKO-EKCIUTyaTaliiiHi
XapaKTepUCTHKH 3aco0iB BogHOro TpaHcmopty [1, 2]. 3aranpHOBIIOMO, IO OJHHM i3
e(DEeKTUBHUX HAIPsIMIB TPOTHO30BAHOTO TMOJIMIICHHS BIACTUBOCTEH MarepiaiiB € (izuyHa
MoaudiKallisl €mOKCHUIHOTO [IaHOBOTO OJIITOMEPY MJisi CTBOPECHHsS KOMIIO3UTHUX MarepiajiB
(KM) Ha ¥ioro ocHOBi. BBeieHHs B mofiiMep akTUBHOTO 110 Mixk(]a30Boi B3aemo/1ii MoaudikaTopa
JIO3BOJIMTH OKpAIIUTH Teruto(di3udHi BnactTiuBocTi KM Ha OCHOBI €MOKCHIHOTO 3B’ si3yBaya.

Meta po6oTH — nociiauTH TEriohi3UYHI BIACTHBOCTI MOJM(DIKOBAHUX EMOKCHUIHUX
MatepialiB, sIKi BUKOPUCTOBYIOTb ISl ITIIBULLICHHS PECYPCY 3ac001B BOJTHOI'O TPAHCIIOPTY.

Pe3yabTtaTH gociaigxenb. [Ipu GopMmyBaHHI KOMIO3MTHUX MaTepialiB SK OCHOBHUH
KOMIIOHEHT BHOpaHO €MOKCUAHUM oiiromep. Sk MoaudikaTop BUKOPUCTAHO 4-aMiHOOEH30MHY
KUCIOTY. J{71s1 31IMBaHHS €MOKCUAHUX KOMIIO3MIIA BUKOPUCTAHO TBEPAHUK 0JI1€THIICHIIONIaMIH
ITEITA, mo no3Boisie popMyBaTu MaTepiaiv Mpu KIMHATHUX TEMIIEpaTypax.

VY poboti gochimkyBanu Temio(di3UuHI BJIACTHUBOCTI MarepianiB. byno mpoeneHo
JOCJIIDKEHHS TepMidHOro Koedimienty miHiHOTO posmupenHs (TKJIP) KM. Beranosneno, 1o
31 30UIBIICHHAM TEMIIEpPAaTypu Ha PI3HUX Jiarna3oHaxX BUIPOOYBaHHS CIOCTEPIrajd 3pOCTaHHS
TKJIP wmomudpixoBanoro KM. BceranoBneno, mo 3HaueHHs TKJIP KM mnpu pisHux
KOHIIEHTpaIisax Moaudikaropa He mnepeBumyoTh 3HaueHb TKJIP enokcumHoi Matpwuii.
3aciayroByloTh Ha YyBary pesyibTratd jpochimkeHHs KM i3 Bmicrom Moaudikaropa 4-
aMIHOOEH30MHOI KUCIOTH y KimbkocTi =1 mac.y. Ta (=2 Mac.4., 10 MOXKE€ CBITYUTH IPO
XIMIYHY B3a€MOJIIF0 MK KOMITOHEHTaMH 3B’ s13yBada MPH CTPYKTYPOYTBOPEHH1 MaTPHIII.

Merogamu TepmorpaBiMeTpuuHoro ananmizy (TT'A) 1 mudepeHmiarbHO-TEpMIYHOTO
ananizy (ATA) npoBenu nocuimkeHns Tepmoctiiikocti KM B yMoBax miJBUIIEHUX TEMIIEPATyp
(AT =298...873 K). EkcniepumenTanbao otpumani nani TTA i JITA aHanmizy JeMOHCTPYIOTh, IO
MOYaTOK MpoIIeCy AecTpyKiii MoaudikoBaHux 3pa3kiB KM BinOyBaeThcs B 001acTi TEMIIEpaTyp
AT =604...616 K. 3HaueHHs temmeparyp, Npu SKHX BinOyBaeTbcsi BTpaTa Macu (5...20 %),
TaKO’X BUII, HDK y MaTpuili. X0oTinocs O Bi3HAUMTH, 110 Tporiec BTpatu Mmacu KM nipu pisHOMY
BMICTI MOAM]iKaTopa crocrepiraiu B TemreparypHiii odnacti 7= 619...653 K. V Toif ke yac
TEMIEepaTypHU Jiana3oH Juid MaTpulli cTaHoBUTH 7 = 619...645 K. 3aBepuienHs mporuecy
JIeCcTpyKuii BuxigHoro momimepy — Tk =734 K, mo € MeHmUM BiJl 3HAYEHHS KIHIIEBOI
temneparypu BTpath macu KM 3 pizHuM o06’emom Mmoaudikatopa (7 =746...808 K). Ilpu
IIbOMY, IIOKa3HUKH BiTHOCHOI BTPAaTH MacH 3HaXOAThCA B niama3oHi em = 73,0...77,3 %.

BucHoBku. Pe3ynpTaTi JOCHIIPKEHHS JT03BOJISIOTH CTBEPKYBATH, 110 nokazHuku TKJIIP
KOMIIO3UTIB 3a PI3HOrO BMICTY Mojudikatopa He MepeBUlyloTh 3HadeHb TKJIP y pizHux
Jiana3zoHax TeMIepaTypHUX BHUIIPOOyBaHb BHXiTHOI MaTpwil. HaBeneHmid aHasi3 CBIAYHUTH PO
BIJTHOCHY TeMIlepaTypHy cTaOuIbHICTh Mo dikoBaHux KM.

JITEPATYPA

1. Sapronov, O. O.; Buketov, A. V.; Zinchenko, D. O.; Yatsyuk, V. M. Features of
structural processes in epoxy composites filled with silver carbonate on increase in temperature.
Composites: Mechanics, Computations, Applications, 2017, 8(1), pp. 47-65.

2. Buketov, A. V.; Dolgov, N. A,; Sapronov, A. A.; Nigalatii, V. D. Adhesive Pull and
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MOAUPIKOBAHI EITOKCUAHI MATEPIAJIA AJI51 INIABUINIEHH 1
EKCINIYATAOIMHUX XAPAKTEPUCTHUK BOJHOI'O TPAHCIIOPTY

Kyniniu A. I'., Kyainiu C. O.
Xepcoucovka oepacasna mopcoka axademis (Yrpaina)

Beryn. B ymoBax mocTiiHOro 3pocTaHHS KOHKYPEHLIi B TaKUX IPOBITHUX Tay3six
MIPOMHUCJIOBOCTI $IK CYJHO-, JITako- Ta MAalIMHOOYIyBaHHS OJHUMHU 3 HAMMOMIMPEHIIINX
MaTepialiiB € eMOKCUJIHI oJliroMepu Ta komro3uTHi marepianu (KM) Ha ix ocHoBi [1, 2]. IlIupoke
3aCTOCYBAaHHSI CMOKCHKOMIIO3UTIB MOXHA TOSCHUTH iX MIABUIICHOI CTIMKICTIO 10 BIUIMBY
XIMIYHUX Ta TEPMIUYHUX MPOLECIB, MOJIMIIEHUMH 3HAYEHHSAMH XKOPCTKOCTI Ta MirHocTi. [IpoTe,
[IOCTA€ 3aBJAaHHS 110JI0 CTBOPEHHS HOBITHIX MaTepialiB, Kl OyyThb BUPI3HATUCA MTOKPAIIEHUMU
(b13MYHUMH, XIMIYHUMU Ta TeTI0()13MYHUMH BJIACTUBOCTSMHU.

Mera poOoTH — JOCHIAMTH BINIMB MoaupikaTopa Ha TeIIopi3UYHl BIACTHUBOCTI
eMOKCUIHUX MaTepiajiB, fKi 3aCTOCOBYIOTh JJISl IMiJBULICHHS EKCIUTyaTallliHUX XapaKTePUCTUK
3ac001B BOJIHOTO TPAHCIIOPTY.

PesyabTaTn gocaigxennb. IIpu dopmyBanHi KM sk OCHOBHMII KOMIIOHEHT BUOpaHO
eNOKCUIHUN J1aHOBHH ojiromep. Sk Moaugikatop BHUKOPUCTAHO 4-aMIHOOEH30IHY KHCIIOTY.
JUist 31IMBaHHS €MOKCUIHUX KOMIIO3ULIIN BUKOPUCTAHO TBEpIHUK nomietuminennoiiamin [TETTA.

VY poboTi mocmimKyBanu TeriodizudHi BIacTUBOCTI MaTepiamiB. [lonepenHpO BU3HaUYEHO
TEIJIOCTIHKICTh €MOKCHUIHOI MaTpull, sika cTtaHoBuTh 1 =341 K. JlochmimkeHHS BIUTUBY
MoaudikaTopa cBiyaTh Mpo CyTTeBe 30UIblIeHHS TerwiocTiikocTi KM. 3okpema, 3a BMicTy
Moaudikatopa y kimpkocTi (= 0,10 mac.u. 3HaueHHs TeruiocTiiikocTi ckiagae 7 =360 K
(MakcuMyM TEIUIOCTIMKOCTI BiJl BMICTY MoJau(ikaTopa), 10 CBIAYUTH MPO 30UIBIIEHHS CTYIEHS
XIMIYHOTO 3IIMBAaHHS B EMNOKCUIHOMY TodiMepi. 30UIbIIeHHsS BMICTy Moau(ikaropa 10
g = 0,25 mac.4. npu3BOIUTE A0 3HIKEHHS TeruiocTiikocTi KM Ha AT =5 K. Bigzaauumo, mo 3a
BMICTy 4-aMiHOOeH301HOi kucinoTu y kinpkocTi ¢ = 1,00 mac.u. Ta = 1,50 mac.u. ¢ikcyBamu
MiHIMaJIbHE 3HKCHHS MTOKa3HUKIB JOCTIKyBaHoi BiactuBocTi KM (1o 7 = 353 K).

OtpuMaHi JaHi TOKa3yroTh, IO Temmeparypa ckiyBaHHS KM 3anexHo BiJl BMICTy
Momudikaropa craHoButh Ic=295..328K. Ilpm mpomMy 3Ha4eHHS JOCIHIIKYBaHOI
xapakrtepuctrki KM 3a Bmicty moaudikaropa g = 0,10 mac.u., g = 0,25 mac.u., g = 0,50 mac.u. Ta
g = 1,00 mac.4. 1eMOHCTPYIOTh Maiike OJHAKOBI IMOKA3HUKHU TIOPIBHSIHO 3 TOKCHIHOO MaTPHUIICIO.
[Ipu nonaneiomy 30ublIeHH] BMiCTY Moaudikaropa B KM crioctepiraiy 3HMKEHHS TOKa3HUKIB
TEIDIOQI3MYHNX ~ XapaKTePUCTHK. BBaxanmw, ™0 TIABUIIEHHS TEMIIEPATypH  CKITyBaHHS
€MOKCHTHOTO OJIirOMepy BiJIOyBAa€TbCs B Pe3yJbTaTi 30UIbIIEHHS IIIIBHOCTI XIMIYHOI CITKH B
MOoau(IKOBAHOMY TOJIMEpPi, a TaKOX 3a pPaxyHOK BHUIIMX TOKA3HUKIB TETUIOCTIMKOCTI
Mo udikaTopa nopiBHAHO 3 MaTpuiero KM.

BucHoBku. AHaii3 BIUIMBY MoAM(DIKaTOpa Ha TEIJIOCTIMKICTh MOJIMEPHUX KOMIIO3UTIB
3acBIUy€ CyTT€BE MiBUILECHHS 11 MOKa3HUKIB. 30KpeMa, 3a BMICTY 4-aMiHOOEH30MHOI KUCIIOTH Y
kutekocTi 0,1 Mac.4. TEIIIOCTIMKICT KOMIIO3HTIB IMiJABHINYETHCS, IOPIBHAHO 13 BHUXIJHOIO
enokcuaHo0 Matpuuero, Bix 341K ngo 360K. V cBowo wuepry, 3a HE3HAYHOTO BMICTY
momudikaropa (=0,1...1,0 mac.u. crmocTepiraii HECYTTEBY 3MiHYy TEIUIOCTIMKOCTI Ta
Temrneparypu ckiryBaHHs KM.
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TUTAH YIIPABJITHHSI EOEKTUBHICTIO EKCILTYATAIII CY/THA:
CYYACHI NIJIXOIH

Hanaznin B. 1., Kyniw K. O., Aximos O. B.
Xepconcwvka depaicasna Mopcoka akaoemis
(Vkpaina)

CynHoruiaBHa Taily3b mepeOyBa€e il CHJIBHMM THCKOM IOJO CKOPOYEHHS KUIBKOCTI
BUKUIB MAapHUKOBUX Ta3iB 1 CIOKMBAaHHS BHUKOIHOIO MajMBa BaHTaXHUMH cynHamu. [1[o6
CJIiTyBaTH TEHJEHIII exojori3anii, MixkHaponHa Mopcbka opranizamis (IMO), ska € kepiBHUM
opraHoMm raiysi, 3anpoBaawia [Haeke mpoekTyBaHHs eHeproedextuBHocti (Energy Efficiency
Design Index — EEDI) i Ilnan ynpasminas eHeproedexrtuBnicTio cyaeH (Energy Efficiency
Management Plan — SEEMP) mis BCix cyzeH.

SEEMP — 1me mokyMmMeHT, y SKOMYy JOKJIAQTHO OIHCaHI 3aXOJH, BCTaHOBIICHI
CYIHOIUIABHUMHU KOMIIAHISIMM JUIsI TIJBUIIEHHS €HEeProe(eKTUBHOCTI KOXHOIO CyAHa B
JIOBFOCTPOKOBi mepcmektuBi. Onucanuii sk onepatuBHuil 3axin, SEEMP € Oinbiie
IHCTPYMEHTOM [UIsl OL[IHKM MOTOYHOI'O €HEproCHOXHBAHHA Cy/JHA Ta HOro 3HMXKEHHS pa3oM i3
Bukugamu [1I". OneparuBauii ingukaTop eneproedexruBuocti (EEOI) yacTo BUKOpUCTOBYETHCS
SIK THCTPYMEHT MOHITOPHHTY .

OO00B’sI3KOBHI U1 BCIX CyjAeH BaHTaxormigiomuicTio monaiimenme 400 GT (Opyrro-
toHH), SEEMP mae 30epiratucs Ha OOpTy CyaHa, JJIs SKOTO BiH peaiizoBaHuil. PeanbHo, 11€
IHAMBITyadbHUNA TUIAH, KM BpaxoBye OaraTo (hakTopiB, cepel SIKUX THII CyJIHA, XapakTep
TOBApIB, 110 TPAHCHOPTYIOTHCS, MapIIpyTH cynHa. HaBiTh ABa 1I€HTUYHI Cy/HA, L0 HAJIEXaTb
OJHII KOMMaHii, ajie MpamTh y Pi3HUX yMOBaX, MOTPEOYIOTh OKPEMHX IUIAHIB YTNPaBIIiHHS
eHeproedekTuBHICTIO cyieH. HemoxnmuBo po3pobutu yHikanbauii SEEMP niis Bcsoro ¢uiory.

HaBeneHi HuMXK4Ye €JIEMEHTH € KIIOYOBHMH B IUIaHI YHPABIiHHA €HEProe(eKTHBHICTIO
CyJHa:

— KOpIOpaTUBHA NOJITHKA EHEPreTHYHOrO0 MEHEIKMEHTY, 3aCTOCOBHAa JI0 BCHOTO
napKy Ta BUKOPUCTOBYETHCS SIK OCHOBA JJisi popMyBaHHS iHauBiAyansHoro SEEMP;

— ONTHMI30BaHI METOAW MIJBUIICHHS €HeproeeKTUBHOCTI CyJHa, 3MEHIICHHS
CHOXXHMBAHHS TajiBa Ta CIPHUSIHHSA BUKOPUCTAHHIO allbTepHATMBHOTO nanuaa. Lle 3pobieHo amns
TOro, MO0 CKOPOTUTH OJHY 3 OCHOBHHX ONEpaIlifHUX BHUTpPAT CyJHA Ta 3HU3UTH PiBEHb
3a0pyAHEHHS MOBITPSI.

Jlami HeBeneHi NesKi 13 3axXojiB, sAki MoxHa BKIounTH B SEEMP, mo06 3aomamutn
NaJIMBO Ta 3MEHIIUTH BUKUHM MAPHUKOBUX T'a31B 3aBASKH IiBUILEHHIO €(EeKTUBHOCTI pOOOTH:

1. onTumizalis MBUIKOCTI CyHA: BU3HAYCHHS] ONTUMAIBHOI MIBUIKOCTI, 11O JI03BOJISIE
3MEHIINTH CIIOKUBaHHS najuBa 6e3 3aTpumMku ETA cyzieH 10 HacTyNHOTro 3axX0/y;

2. 3MiHa Kypcy, 00 YHHKHYTH IITOPMIB 1 HEroAu. 3aBAsKH MOTOIHIN CUTYyaIlil Hemae
noTpeOH MOCHIIIOBATH MOTYXKHICTh JBUTYHA, 100 pyXaTu CyJIHO MPOTH BITPY, IO MPU3BOAUTH
1o OumpIIOTO crioXkMBaHHS manuBa. KpiM Toro, 1ie 3abesneuye OGesrneky Ui eKinaxy cyaHa Ta
BaHTAXYy.

3. MATpUMKA KOPIYCYy: KOJIM KOPIYyC YHCTHH 1 modapOoBaHWi, a HE MIOPCTKHH, IIe
JIOTIOMarae CyAHYy pyXaTucsi 3 Oa)kaHOIO0 IIBUJAKICTIO, HE 3MYIIYIOYHM MEXaHI3MHU IpalioBaTu
IHTEHCHBHIIIIE.

4. ynpaBiiHHA €NEKTPOCHEPTi€l0: eKiMaXk CyJlHa MOBMHEH KepyBaTH BUKOPUCTAHHSAM
yCIX CyJHOBUX HACOCIB 1 JIOTIOMDKHOTO OOJIaJHAHHS, OKPIM €JIEKTPOCTaHIlli, SKa TEeHepye
EHEprito, HeoOX1AHY T pyXy. MeToro € MiHiMi3allig CIIOKUBAHHS €IEKTPOSHEpPrii, 110 BILTUBAE
Ha eHEeProe()EeKTUBHICTD.

5. 3abe3medeHHs 3B'S3KYy B PEKUMI PEAIbHOTO Yacy 3 yciMa 3allikaBIeHUMH CTOPOHAMU
BaHTAXKHUX orepaniid B mopTy. IlmaBHuit oOMiH iH(OpMamiero MK eKimaxoMm CyIHa,
CYJHOIUIAaBHOIO KOMIIaHI€10, aAMIHICTpalli€l0 Ta areHTaMu MOpTY, OEPEroBOI0 OXOPOHOIO TOIIO
3a0e3mnedye eeKTUBHY 00pOOKY BaHTaXiB. 3a MiHIMAJIBHOTO Yacy, IIPOBEIEHOTO B TIOPTY, CYIHO
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MOXE JTOTPUMYBATHCS CBOTO PO3KJIaay O3 HEoOXiJHOCTI IUIMCTH Ha BUIIIN MIBHAKOCTI, IO
MIPU3BOJUTH 0 J0AaTKOBUX BUTPAT MaJIHBA.

Hogi nepenoBi TeXHOJOTI{ BiIirparoTh KIOYOBY POJIb Y 300pi JaHUX, TOYHUX MPOTHO3AX
1 IPUIHATTI MBHUIKKUX 1 BIAMOBIMHUX pimieHb. [HTEepHET 00’€KTIB, MAIMHHE HABYAHHS, BEJHKI
JlaHl, IITY4YHUN IHTEJIEKT, aBTOMaTH30BaHEe IporpamMHe 3a0e3nedyeHHs Ta oOlaJHaHHA Ta IHLIE,
MOEIHYIOTHCS, 1100 Tepea0adunTH MOTOIHI YMOBH Ta iHII MPOOJIEMH, SKI MOXKYTh YHOBUIBHUTH
CYJHO, po3paxyBaTH ONTUMAaJIbHY IIBUJIKICTh, 3a0€3[E€UNTH IUIaBHY Ta Oe3le4yHy poOoTy HOpTY
TOLIO.

Hanpuknan, npoBifHI CyAHOIUIABHI KOMIIAHIi, HaJalOTh oOlleparopaM CyIeH Ta
iMnoprepam 0e3KOLITOBHUI MOAyib po3paxyHkKy ETA, mo6 orpumaTtn Tounmidi nmporHo3 ETA
BChOTO 3a KIJTbKa «KJIKIB». Peamizamis ImiaHy yrpaBiaiHHA €HEpProe(EeKTUBHICTIO CyJIHA
CKJIAJIA€ThCSA 3 ICKUTBKOX €TalliB:

1. [Inanysamnsa: cKiIala€eTbcs 3 OLIHKU MOTOYHOI'O CTaHy €HEProe(peKTHBHOCTI CyJIHA
HUIIXOM 300py pi3HOMaHiTHOI iH(OpMAIii: TUI BUKOPHUCTOBYBAHOTO IajHBa, CIOXHBAHHS
najauBa, KoH(pirypamis Ta eQeKTUBHICTh MEXaHI3MIB, CTaH KOPITyCy Ta Horo ¢apOyBaHHS TOIIIO.
3i0bpani [aHi BHKOPUCTOBYIOTHCS /I KOMIUIEKCHOI ajanTaiii KOpIOpaTWBHA TOJITHKA
€HEePreTUYHOTO MEHE/DKMEHTy, mo0 wmaTtu iHguBigyanbHuii SEEMP  qms cynna. IloTim
BU3HAYAIOTHCS BIAMOBIIHI 3aX0/IH.

2. BnposaOoicenns: CKIAJA€TbCA 3 BU3HAUEHHS METOJIB BIIPOBA/DKEHHS, BU3HAUEHHS
POJIEH/BiIMOBITATLHOCTI 3ITYYCHHUX 3aIliKaBICHUX CTOPIH 1 MPU3HAYCHHS 3aBIaHb BiJMOBIIHIN
0co0i micis HaBYaHHA. TakoX He0OX1THO BCTAHOBUTH MPOLICTyPH OIIHIOBAHHS.

3. Mownimopune: nicns BupoBamkenHs SEEMP iioro edhekTuBHICTh HEOOX1THO OLIHUTH
32 JIOIOMOIOK  CHEIaJIbHUX  IHCTPYMEHTIB, Takux sk OnepaTMBHUH  1HAMKATOp
eneproedextuBHocTi (Energy Efficiency Operational Indicator — EEOI). Ile wmixHapomnuit
CTaHIapT, SKUM TMpeacTaBisie piYHE CEpPeAHbOPIUHE CHIBBIIHOIIEHHS BHUKHJIIB BYIJIELIO,
MOJIIGHUX Ha TPAHCHOPTHY poOOTY (TpaHCIOPTOBAaHA MICTKICTh) y MOT0O peanbHUX pOOOUYUX
YMOBax.

Tox HeoOXiHO BIAMOBICTH Ha MUTaHHA: «YoMy MiIaH ynpaBiiHHS €()EKTUBHICTIO CyTHA
€ BUpimanbHUM?» OTxe:

JUist peryJioouux OpraHiB y BCbOMY CBITI BUKMIM BYTIJICIIO Ta iX BIUIMB Ha KJIIMAT €
Cepio3HOI0 TPOOIIEMOI0. I3 3pocTaHHSAM CBITOBOI TOPTiBJIi MOCUIIIOETHCS KOHTPOJIb 3 MOPCHKOIO
rajty330 JJIs 3SMEHILIEHHs BUKU/IIB TAPHUKOBUX Tra3iB 13 CyJIEH.

@DaKTUYHO KaXyTh, 1110 CEKTOP MOPCHKUX BAaHTAKHUX NEpEeBE3€Hb HIOPIYHO BUKHAae 940
MinpioHIB TOHH CO2, 1m0 CTaHOBUTH Big 2 740 3 % CBITOBMX BHKHIIB. 1 3TigHO 3 OCTaHHIMH
porHo3amu, 1ei oocsr 3pocte Ha 50 % 10 250 % npotarom HacTynHUX 30 pOKiB.

IMO npoaeMoHcTpyBaia CBOIO BiIJJaHICTh 3MEHIIEHHIO BIUIMBY MOPCHKUX BAaHTaXIB Ha
HABKOJIMIIIHE CEPEOBUILE 33 TOTIOMOT0I0 PI3HOMAHITHUX 3aX0/iB. OMH 13 HUX MOJIATaB y TOMY,
o0 3pobutH iHmekc eHeproedextuBHocTi auzaiiny (EEDI) 000B’s3k0BUM Ui BCiX HOBHX
CyJleH 1 3ampoBaJWTH IUIaH ympaBiiHHSA eHeproedektusHicTio cyaeH (SEEMP) 1 imaukatop
eneproedextuBHocTi (EEOI) a1t KOHTPOIIIO BUKH/IIB TAPHUKOBHX Ia3iB i3 ICHYIOUUX CYJEH.

OCHOBHOI0O METOI € — TMIJBUIIMTH 3arajibHy €(eKTUBHICTb KOpalis KuIbKOMa
crioco0amu, a caMme: 3HW)KEHHSI BUTPATH MAJIMBa; IPOCYBAHHS MEHII 3a0pyIHIOI0UOro JiKeperna
eHeprii; 3HmkeHHs BUKUAIB CO2; 3HWKEHHS ONepaliifHuX BUTPAT;

BucHoBok. Ilnan ynpasiiHHs eHeproeeKTUBHICTIO CyAHA HE € (DIKCOBAHOIO CHCTEMOIO.
Bin mae noctiifHO po3BuBaTuUCS, 1100 MPOIOBKYBATH €KOHOMUTH OublIe eHeprii. Yci CTOPOHH,
AKi OepyTh y4acTh y TPAHCIIOPTHIiM omeparlii, 3 4acoM poONATh CBili BHECOK y BIIPOBA/KCHHS
Kpamux pimenb. Exinaxi MOpChbKUX CylIeH (MOPSIKH) 3HAXOAATHCS Ha MepeoBii, 3a0e3neuyoun
JOTPUMaHHs Tpoleayp Ha OOpTy cyaHa, 30Mparoud JaHi, TOTYIOUM 3BITH y CIELiaJIbHUX
KypHaJlax 1 HaJCWJIAIOYM iX 10 INTa0-KBApTHPU KOMIMAHIi Ta BCIM IHIIMM 3alliKaBJICHUM
cTOopoHaM. AJie mepul 3a Bce iXHI BIATYKHM Ta MPOMO3MUIII MarOTh BUpIIIAIbHE 3HAYECHHS IS
nonaibimoro snockonaieHuss SEEMP.
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CIIOCOBM PEI'YJIIOBAHHSA CUCTEMH OXOJIOKEHHSA
CYJHOBUX IU3EJBbHUX ABUI'YHIB

Hozopneywvkuu /. C., I'puuyk 1. B., Xyosakos I. B.
XepcoHcvka OepaicasHa MopcvKa akademis
(Ykpaina)

Beryn. TemioBuii cTaH CyHOBOTO JAM3EIHHOTO JIBUTYHA, 3a0€3MeUy€eThCsl €PEKTUBHOIO
pOOOTOI0 CUCTEMH OXOJIOJDKEHHS, Ta HaJla€ BU3HAYAJIbHUM BIIMB Ha HOr0 TEXHIKO-€KOHOMIYHI
IMOKAa3HUKM, TaKi SK HaJIHHICTh, CKOHOMIYHICTh Ta eKojoriyHa Oesmeka [l1—4]. OcoOmuBe
3HAYCHHS Ma€ TEIUIOBHM CTaH Jeranei muwiiHaponopiraeBoi rpynu (LII1D7), BiH BU3Ha4Yae SKiCTh
NpOTiKaHHS poOOYOro NHMKIY, YMOB 3MallyBaHHS JAeTalel, BEJIWYMHY MEXaHIYHUX BTpar,
BUTPATy MOTOPHOTO Macja Ha 4YaJl, IHTEHCHUBHICTb 3HOIIYBaHHS Yy MO€JHAHHI LUIIHAPOBA
BTYyJIKa — TIOPIIHEBHH KOMIUIEKT, HIBHJKICTH Ta30BOi KOpO3ii, pecypc BUIYCKHUX KJIAlaHiB,
WMOBIPHICTh TPIIIUH Y KPHUIIKAX Ta IMIHAPOBUX BTYJKaX, JHHUIIAX IMOPIIHIB, IHTCHCUBHICTh
€pO31HO-KOPO3iiiHUX  pyHHYBaHb MOBEPXOHb, SKI OMHBAIOTBCA  DPIAUHOIO  CHCTEMHU
OXOJIOJDKEHHS, BTYJIOK Ta OJIOKIB LMJIIHAPIB, HAKWUIIOYTBOPEHHS B COPOYIll CHUCTEMHU
OXOJIO/PKEHHS IBUTYHA.

Jlu3enbHi ABUTYHH, SIKI €KCIUTYaTYIOThCSl Y CKJIaJi CYJHOBHX €HEPreTUYHHX YCTaHOBOK
(CEY) cynaen, 3HauHy 4YacTHHY Yacy MPAIIOIOTh Y HEBCTAHOBICHUX Ta 3MIHHUX PEXKHMAX.
XapakTepHUMHU € TePexiHiI peXUMH, MOB'I3aHl 3 YUCICHHUMH pEBEpCaMH Ta MaHEBPYBAHHSIM,
JUI JIBUTYHIB CYJEH, SIKI HpAaIIOIOTh Yy JBOJOBUX YMOBAX, CyAE€H BHYTPIIIHBOTO pPaioHY
IUTaBaHHS TP MPOXOKEHHI KaHaJIiB, TAKOK CyACH mopToBoro ¢uory [1-4].

[lin 4Yac HEBCTAHOBICHHX PEKUMIB POOOTH 1 MEpeXiIHUX IMpolecax TeMIeparypa
HaWOLIBII Teruio HaBaHTakeHuX neraned LIIIT 3a3Hae 3HAYHMX 3MiH, a TeMIepaTypa
OXOJIO/KYIOYOT PIIMHU 3aJIUINAETHCS MPAKTUYHO HE3MIHHOIO, TaK 3BaHA TETUIOBA 1HEPIIHHICTS.

PoGoui mpouecu mnpu HEycTaJeHHMX Ta TMEPEeXiTHUX pPEeKUMax TMPOTIKAIOTh TMpHU
TEMIIepaTypi CTIHOK KaMepu 3TOPsIHHSA, IO ICTOTHO BiJPI3HAETHCS BiJl 3HAYEHB, XapaKTEPHUX
JUTS BCTAHOBJICHOTO PEXKUMY HOMIHAJIBHOI TOTYXXHOCTI. [Ipu pi3kux 3MiHaX pexuMiB poOOTH
mmsensHoro nBuryHa CEVY nokanmpHa Temmeparypa Horo neTtaneil MoXe TepeBHUILYBaTH
TEMIEPATypy, XapaKTepHy PEKUMY HOMIHAJIBHOI MOTY>KHOCTI. TemmepaTypHUil ctaH neTanei,
10 HE BCTAHOBUBCS, CYNPOBOKYETHCS 3POCTAHHSIM PI3HHMII TEMIepaTyp Ha iX MOBEpXHIX Ta
301BIICHHAM TeMIIepaTypHUX HampyskeHb. JlaHa mpobiema akTyasbHa JUIsl Cy4YaCHUX CYJHOBHX
JIM3eIiB, SKi MalOTh BUCOKWH piBeHb (opcyBaHHs [1—4], B HUX TEIJIOBI HAaBaHTa)KEHHS Ta
TEMIEPAaTypHI HANpyXEHHS CTAalOTh MOPIBHSHHUMH 3 MEXaHIYHMMH, Yy OaraThbOX BHIaJIKax
JTIMITYIOYH HaAIHHICTh TBUTYHIB.

Jlst BUpilIeHHS JaHO1 MpoOIeMH HEOOX1THO 3a0€3NEYUTH ONITUMAJIBHUMA TeMITepaTypPHHUI
piBEHb CYJAHOBOTO JTU3EJIBHOTO JIBUTYHA, HAa MOCTIHHHX PEXHMax poOOTH Ta Ha TMEpexiIHHX.
OnTuUMalbHUM BBaXa€ThCs TEMIEPATypHUI PIBEHb, MPHU SIKOMY MaTepiaiu JeTaleil 30epiraroTh
CBOi BJIACTHUBOCTI MII[HOCTi, MOTOpPHI Maciia 30epiraloTb BHCOKY 3MallyBaJbHY Ta HECYydy
3/IaTHICTh, @ BTPATH TEIJIOTH Yepe3 CHUCTEMY OXOJIO/DKEHHs JBUTYHa MiHiMaiabHi. Ha poborti
JIM3EIIbHOTO JIBUTYHA HETAaTHBHO MO3HAYAETHCSA SK HEIOCTAaTHE, TaK 1 3aiiBe OXOJIOIKEHHS.
[leperpiB nM3eNbHOTO JBUTYHA CHPUYUHSE TMOTIPIICHHS HAMOBHEHHS LWIIHAPIB MOBITPSIHUM
3apsiIoM, HETNOBHE 3TOPSHHS TajiuBa 1 WOTO MiJBUINEHY BUTpPATy, MOPYUICHHS YMOB TEPTH,
BUHUKHEHHSI 3HOCIB Ta 3aJUpiB TEPTHOBUX IMOBEPXOHb Yy By3JaX TepTs, 30UIBIIEHHS BUTPATH
MOTOPHOI'O Macjia Ha 4Yaj, 3HWKEHHS MIIHICTHUX BJIACTUBOCTEM MarepiajiB Ta TMOSBY
TEPMOYCTaJOCTI.

[lepeoxomoKeHHsT CYTHOBOTO JW3EIBHOTO JIBUTYHAa NPU3BOAWTH 0 HAJAMIPHOTO
MiJBUIICHHS B'SI3KOCTI MOTOPHOTO Macja Ta BIAMOBIAHO, O 3pOCTaHHS MEXaHIYHMX BTpaT,
samkeHHss edektuBHoro KK/ nBuryna, mo moripmieHHS CyMIiIIOyTBOPEHHS 1 3aiiMaHHA,
MIEPEHECEHHsI TPOIECY 3TOPSHHS Ha JIHIIO PO3LMIMPEHHA Ta MiJBUIICHUX BUTPATH TMallvBa.
PinunHI cucTeMu 0XOJIOKEHHS TTOKJIMKaH1 3a0e3MeuyBaT Ha/liiiHy poOOTy JBUTYHIB MPOTITOM
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TPUBAJIOTO Yacy 3a MaKCHMAalbHOI TeMIlepaTypd poOOUYOro LHKIy, sfKa JOCATa€E B CY4YaCHUX
nsurynax 1700...2700 °C [1-3].

KoHcTpyKinisi cHcTeMH OXOJIOKEHHSI Ta 11 OKpeMHX €JI€MEHTIB IMMOBUHHA 3a0e3euyBaTH
MOJJIMBICTh THYYKOTO PpEryJIOBaHHS TEIUIOBIJBEIEHHS Ta MIHIMQJIbHUX BHUTpAaT EHEpTii,
HEOOX1IHOT Al MUPKYJALii TeroHocia. O4eBUAHO, IO JUIS CYYacHHMX CYTHOBHUX IU3EIbHHUX
JBUTYHIB, JIO SIKHX CTaBIISATHCS BUCOKI BUMOTH, 32 EKOHOMIYHUMH Ta PECypPCHUMU MMOKA3HUKAMH,
3a0e3MeyYeHHs] ONTUMAJbHOTO TEMIEPaTypHOrO PIBHS MOXIMBE JIMIIE MUIIXOM SKICHOTO
ABTOMATHUYHOTO PETYJIFOBAaHHS TEIJIOHANPY)KEHOTO CTaHy JBUTYHA Ta PEKUMIB OXOJIOKEHHS.
BrnuB ¢akropis, sSiKi BIUTUBAIOTh HAa TEIUIOHANIPYKEHHUM CTaH TU3EIHHOTO JIBUTYHA, MOXE OyTH
OpeACTaBICHUNA Yy BHUIJBII CXeMH, HaBeneHoi Ha (puc. 1). [lng cywyacHoro piBHS
JIBUTYHOOYAYBaHHS HAWOUIBII paIlioHAIHPHUM Ta JOIIJIBHUM € BJIOCKOHAJICHHS CHCTEMU
ABTOMAaTUYHOTO PEryJiloBaHHs TeruioBoro crany auzensHoro nsuryHa (CAPT) 3a paxynox
BIUTMBY Ha PEKUMH POOOTH CUCTEMH OXOJIOJKEHHS JIBUTYHIB BHYTPIIIHBOTO 3ropsiHHs (/[B3).

HLIAXIH SHIDKEHHA TEILTOHAIIPYKEHOCTI JH3EJIA

BHKOPHCTAHHA

Perymiopanna O
npucaakn Hs

PerymioBaHHA 0

CYIHOBHIII TM3EJIBRHAN IBUT'YH ’\\

PBI' |

A 4 h 4 T

CAPT BI
[col[cM][cH | [casn] |—| <1
A A r % 'y
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Pucynok 1 — @akTopwu, sSiki BA3HAYaIOTh TEMIIEPATYPHHUH Ta TEINIOHATIPYKEHUI CTaH AU3EIHLHOTO

JIBUTYHA: O — KyT BUTIEpPEDKEHHS BIOPCKYBaHHS NaivBa; H2 — BOJICHb y BUTJISI IPUCAIKHY;

0 — KOe(IIi€HT HAJTUIIKY TTOBITPsl. YMOBHI o3HadeHHs: PBI™ — «xonoaHay penupkysiis
BiJmpanboBanux rasis; BI' — BianpanpoBani razu; CYT — cucrema ytumizanii Ternot; ABXM -
abcopOuiiina xonoauibHa MaimuHa; CAPT — cuctema aBTOMaTUYHOTO PETYIIOBaHHS TETJIOBOTO

crany JIB3: CO — cucrema oxonomxkenns; CM — cuctema mamienssi; CH — cucrema HagayBy;
CA3/l — cucrema aBapiitHoi 3ynunku ausens; PITP - peneliHo-iMIyIbCHUM TEpMOpPETYIISTOD;
TPI'EH — tepmoperystop 3 enekrponarpiBadem; TPI'TM — tepmoperynsatop i3
TEPMOEJICKTPUIHUM MOJTyJIEM

@DyHKIIOHYBaHHS CHUCTEMH OXOJOKEHHsSI CYAHOBOTO JU3EJbHOTO JBHUIYHA JOLLIBHO
XapaKTepu3yBaTH JEKIJIbKOMa TpyHaMH TTOKa3HUKIB: PEXMMHHUMH, TaKHUMH SIK TEMIIepaTrypa
PIIMHU CHUCTEMHM OXOJIOJUKEHHS, iI BHUTpara, Iepemnaj TeMIeparyp Y KOHTypax CHUCTeMHU
OXOJIOJIKEHHS, THCK Y CHCTEMI OXOJIO/PKCHHSI, BOAHO-XIMIYHUMH SIK1 XapaKTepHU3yoTh (i3U4HI 1
XIMI4HI BIIACTHBOCTI OXOJIOJKYI0HOI pinHu [1—4]. BrumuB ¢i3uko-XiMiuHUX Ta TEmIo(i3nIHUX
BJIACTUBOCTEH PITMHU CHUCTEMH OXOJIO/PKCHHS Ha PECypCHi, EKOHOMIYHI 1 €KOJIOT14HI TTOKa3HUKHU
poOOTH IHM3ETBHOTO IBHUIYHA, € BaXJMBUM (akropom [1-4]. ¥V 3B's3ky 3 1mM, cydacHa
KOHIIEMI[ISl PEryJIIoBaHHS CHCTEMHU OXOJO/KEHHsS Iependadae, aBTOMATHYHE peryIrOBaHHS
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PEKUMHUX IMOKA3HUKIB 32 PAXYHOK BCTAHOBJICHHSI HACOCIB CHCTEMH OXOJIO/DKEHHS 3 YaCTOTHUM
PEryJIIOBaHHSAM Ta PEryJIIOBaHHS BOJHO-XIMIUHUX apaMeTpiB PiIUHA CUCTEMHU OXOJIOKEHHS.

[TepeBaru, siki MOXyTh OyTH oOJepKaHI BiJl BIPOBAPKCHHS CHUCTEM aBTOMATHYHOTO
pPETYIIOBAaHHS CHUCTEM OXOJIOJDKEHHS B CYJAHOBUX CHEPreTHYHUX JU3CIbHUX YCTAaHOBKAX,
3BOJSITHCS JI0 HACTYITHOTO:

— OOGcnyroByrounii mepcoHan (MallMHHA KOMaHJ1a) 3BUIBHAETHCS BiJl 0€3MOCEPeTHBOTO
CIIOCTEPEIKEHHS 32 PSXKUMHUMH Ta BOJHO-XIMIYHUMH TapaMeTpaMH B CUCTEMAaX OXOJIOKEHHS
CYJHOBOTO JTU3EJILHOTO JIBUTYHA Ta BiJI Tpalli, MOB'SI3aHOT 3 PYYHUM KEPyBaHHSM.

— ABTOMaTH30BaHE YIpPaBIiHHA 37aTHE 3a0e3meuuTH poOOTYy CYIHOBOTO IU3EIHHOTO
JBUTYHA 32 ONITUMAaJIbHUMHU IMapaMeTPaMu CUCTEMH OXOJIOKCHHSI.

BucHoBok. TakuM 4nHOM, IPOOJIEMaMU aBTOMATUYHOTO PETYJIFOBAaHHS TEMIIEPAaTyPHOTO
cTa"y cyaHoBoro JIB3 € 3aBnaHHs MiABUIICHHS TOYHOCTI Ta SIKOCTI Mpoiiecy peryitoBanns. [Ipu
[BOMY CIIiJI 3a3HAYUTH, IO MPH CHUHTE3l CHCTEM IOTPIOHO JOMOITHCS HE MPOCTO 3aJaHUX
MMOKA3HUKIB SKOCTI, TAKUX SK TOYHICTH, 3aMac CTIHKOCTI, MIBUAKOMiS, MPUHUHATHUN XapakTep
MepeXiTHUX MPOIECiB Ta 1H., a W BIAMOBIAHICTH MapaMETPIB CUCTEMH OXOJIOKCHHS PEKHUMY
poOOTH CyTHOBOTO IHU3EIILHOTO JIBUTYHA.
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TEPMOCTABIJIBHI ITOJIIMEPHI MATEPIAJIA ITPU3HAYEHI
JJIA PEMOHTY JAETAJIEU BOJHOI'O TPAHCHHOPTY

Canponos O. O., lanunenko /. O., Canponosa Jl. O., Illlapanos O. B.
Xepconcvka depoicasHa MOpcoKa akademis
(Vkpaina)

Beryn. Baromoro mpo06iieMor0 BOAHOIO TPAHCIOPTY € BIAHOBJIEHHS MOUIKOJKEHUX
TUISHOK TpyOONPOBOAIB Pi3HUX CYJHOBUX CHUCTEM, SIKi IPALIOIOTh MIPHU 3MIHHUX TeMIlepaTypax i
pi3HuX TemmepaTypax poOouux piguH. [y BUpIMIEHHS IOIO NHUTAHHS BUKOPUCTOBYIOTH
KJICHOBI MaTrepiald Ha OCHOBI peakTommiacThyHux momimepiB [1-3]. Tlpm upomy mis
(opMyBaHHS KICHOBHX MaTepialliB y SKOCTI 3B’A3yBada BUKOPHCTOBYIOTh HHU3bKOMOJEKYJIISIPHI
enokcuiHi cmoun, 30kpema: EJI-16, EJ[-20, EJ[-22 Ta iX anajgoru. 3MiIIHEHHS TaKUX IMOJIMEpPIB
JOCATAIOTh HUIAXOM  (Pi3uKO-XxiMiuHOI MonuGikamii MOJiMEpHOro 3B’s3yBayda, IO JO3BOJISE
MiJBUIYBAaTH iX BJIACTUBOCTI, B TOMY YHCII TEepMOCTaOUIBHICTE. JlOCTimKeHHS Tmpolecy
TEPMOCTIHKOCTI J103BOJISI€ 3pOOUTH BHCHOBKHU IPO PalliOHAIBHICTh BUKOPUCTAHHS IMOJIIMEPHUX
MarepiagiB B yMOBax IEpemnaaiB TeMmIepaTyp, B TOMY YHCII 1 3 EKCTPEeMaJIbHHUM pPOCTOM
TEMIIEpaTypH.

PesyabraTH gocaigzkeHb. OCHOBHUM KOMIIOHEHTOM Ui 3B’si3yBada mpu (hopMyBaHH1
KM Bubpano enokcuanuii 38°s3yBau DER — 331 (CAS No. 25085-99-8) BupoOHuirea «Dow
Chemical Comp» (Himeuuwna). Jlis 3mIMBaHHA EMOKCHUIHOTO 3B’si3yBaya BHKOPHCTAHO
TBEPIHUK X0soaHoro TeepaneHHs tpueruwienrerpamid TETA (CAS No. 112-24-3), BMicT SIKOTO
cranoBuB — (=10 mac.u. (Bkazano Ha 100 mac.u. emokcumnoi cmomm DER —331). Sk
HAMoOBHIOBaY BUKOpucTaHo aucrepcHuil (5-10 mxm) okcuterpamukiin (OT) (C22H24N20o).
JloGaBka XapaKTepU3YEThCS IIMPOKUM CIIEKTPOM BIIACTUBOCTEH, 30KpeMa — OlOIMIHUX.
OKCHUTETpalMKIIiH 32 CBOEIO MPUPOAOI0 € JIMOPIIBHOI PEYOBUHOIO 1 MOXKE JIETKO MPOHUKATH
yepe3 KITHHY MeMOpaHy OakTepialbHUX MIKpPOOPTaHi3MiB, IIIO B CBOIO YEpry MPHU3BOJIUTH JIO
NPUTHIYEHHS PO3BUTKY X MOmyJsiii. ToMy, BU3BHAUEeHHS! ONTHMAaJIbHOTO BMICTY Takoi 100aBKU
JTIO3BOJIUTH HE JIUIIE IMABUINUTH TEIIO(I3MUHI XapaKTEPUCTHKH, a W aHTHOAKTepianbHi, 10 €
aKTyaJbHUM IPU eKCIUTyaTallil TpyOOorpoBOIiB Pi3HUX CYAHOBUX CHCTEM.

TepMocTiiiKicTh pO3pOOJICHUX TMOJMIMEPHUX MaTrepiaiaiB JOCHIKYyBaIK Ha MpUIaIi
«Thermoscan-2», nuaxoMm anamizy kpuBux TI'A (tepmorpaBimerpuunuii anami3z) i JATA
(mudepenmiitHo-Tepmiunuil  aHamiz) [2—4]. TloxuOka BU3HAYEHHsS TEMIEpaTypyd CTaHOBUJIA
AT =+1 K. Tounictp Bu3HaueHHs1 TerioBux edextiB — 3 Jk/r. TOYHICTh BU3HAYEHHS 3MiHU
Baru 3paszka —Am = 0,02 r.

[Tokazano, mo noyarkosa ainsHka TI'A-kpuBux (puc. 1) xapakTepusye TemIeparypHHi
iHTepBan >573 K, npu KoMy He BiIOyBarOThCS CTPYKTYpPHI IMEPETBOPEHHS IIiJ] Yac HarpiBaHHSI.
BinxuneHHs KpuBOi BiJl TOPHU30HTAJIBHOTO NPSMOTO BiJpi3Ka, CIOCTEpiraad y aiana3oHi
temriepatyp 592...609 K mist po3poOsieHHMX KOMIIO3UTHHX MatepianiB. lle CBIig4uTh TIpo
noyatkoBy BTpaty macu (70), TOOTO MOYaTOK JECTPYKIil po3pobieHnx KoMno3uTiB. [Ipu npomy
3TiHO JiTepaTypHOro aHamizy [3—6] HaliMeHIIMM 3HAYEHHSM TEMIepaTypu MOYaTKy BTpaTu
macu (70), XapakTepu3yeTbcs €MOKCHUIHA MaTpullsl (He HamoBHeHWH momimep) — 589 K, mio
MOB'SI3aHO 13 3HAYHOIO KUJIBKICTIO 30J1b (ppakiii y 06’ emi momimepy. Toxi, Ik MOYaTOK AECTPYKIIiT
po3po0ieHnX TOoMiMepiB BiIOYyBalOThCS NpU OUTHIIMX TemmepaTypax (puc. 1), mo Bkazye Ha
MIJBUIIEHHS TEPMOCTIHKOCTI. BBeneHnHs aucnepcHoro HamoBHIoBava 0 ( = 0,50...1,50 mac.4.
3a0e3neuye JiHIIHE 3MIIIEHHS 3HAYEHHS MOYaTKOBOI TEMIEpaTypu BTpaTH Macu B 00JacTh
MiABUIICHUX TemrepaTyp. BBaxkanu, 1Mo MakcHUMallbHE 3MIIEHHS MMOYaTKOBOI TeMIepaTypu
BTpatht Macu Ha 19,9 K B o0sacTe BHCOKHX TEMIEpaTyp, 3a ONTUMAIBHOTO BMICTY
HanoBHioBava (( = 1,00 mac.4.), CBIAUNUTH MPO 3MEHIICHHS KOJIWBAJIbHUX PYXiB CETMEHTIB Ta
MaKpOJIAHIIOTIB TMOJIMEPY, 3a PaxXyHOK YIIIJIbHEHHS CTPYKTypHOi ciTku. [Ipu npomy anami3
pe3yabTaTiB JOCTIDKEHHsl Temreparypu BTpatd macu npu — 5%, 10 %, 20 % nosBomse
KOHCTaTyBaTh TIPO KOPEJSIII0 pe3ynbTaTiB AociaimkeHds. [Ipu 1mpomMy, MakCUMaIbHUMU
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3HAYEHHSMHU KIHILIEBOi Temmepatypu BTpaTH Macu — Ix=740...743 K 1 MiHIMaJIbHUMU
3HAYEHHSMHU BIJHOCHOI BTpaTH Macu — é&m = 66...67 %, XapaKTepu3yrOThCS MOIIMEPH, IO
MicTATh y cBoemy ckiiami g = 1,00...1,50 mac.u. C22H24N200.
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Pucynok 1 — Pe3ynbraTi AOCHIKEHHS TEPMOCTIMKOCTI KOMITIO3UTHUX MaTepiaiiB, HATOBHEHUX
C22H24N20g: 1) 0,50 mac.u.; 2) 1,00 mac.4.; 3) 1,50 mac.u4.; 4) 2,00 mac.4.; 5) 2,50 mac.4.

AT, K
I Uiy

BucHoBku. BeranosneHo, 110 BBefieHH okcuteTpauukiainy (C22H24N209) y enokcnaauii
3B’si3yBad 3a BMmicty (= 1,00...1,50 mac.4., 3a06e3nedye MakcuMasibHE (Cepesl AOCTiHKyBaHUX
KM) 3navyeHHs mouyaTKoOBOi TeMriepaTypu BTpath Macu — Tn = 618...622 K, 1m0 cBiIUYUTH MPO
O0OMEXEHHSI PyXJIMBOCTI KIHETUYHHX €JIEMEHTIB MoJiMepy Ta 3abe3reuye TepMiuHy CTIHKICTh
po3po0JIeHNX MaTepialiB.
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MIIBULIEHHSA HAJITHOCTI POBOTH 3ACOBIB HABIT AT
BOJHOI'O TPAHCHOPTY

Couyenko B. B., lllapanos B. /., Canponosa A. B., bpaino M. B.
Xepconcvka depoicasHa MOpcoKa akademis

(Ykpaina)

Beryn. BukopucraHHsS pi3HUX CyJAHOBUX pajionepeIaBaibHUX MPUCTPOIB (CTaHIIIT
CYITyTHUKOBOT'O 3B’SI3Ky, PaJlOJIOKalliiiHi CTaHIil, BUCOKOYACTOTHI OJIOKM TeHEepaTopiB), sKi
NPALIOTh y pi3HOMY miana3oHi yactor (Hu3bkux — 30...300 x['m, cepemnix — 0,3...3,0 MIw,
nyxe Bucokux — 30...300 MI'u, ynprpazBykoBux uyactor — 0,3...3,0 I'Tu, nHanBucokux
gacrorax — 3...30I'Tm) mepenbadae iX eKcCIulyaTalilo B yMOBaxX BIUIUBY HaBKOJHUIIHBOTO
arpecuBHOrO cepenosuia. lLle mpu3BoauTh 10 YTBOpEHHS 1 TommMpeHHs koposii (puc. 1, a-B).
Tomy, mis HanmiiHOi ekcruryaTamii 3aco0iB HaBiramii HEOOXiZHO pPO3pOOJIEHHS HOBUX 1
BIOCKOHAJICHHSI ICHYIOUMX IIOJIIMEPHHX TIOKPHUTTIB, IO 3a0e3nedarh iX HaAidHy 1 TpuBaly
poboTy.

Pucynok 1 — Kopo3iiiHe pyliHyBaHHS TOBEPXOHb CYJTHOBOTO HaBIraliiHOTo KOMILIEKCY (a-B)

PesyabTatn gociaimkenb. Cimig 3a3HAYUTH, 0 OLIBIIICTH TOJIMEPHUX 3B’s3yBadiB
CJIGKTPUYHO 130JIbOBaHi, 110 OOMEXY€e iX 3aCTOCYBaHHS y SIKOCTI MarepiajiB 3 MiJABHICHUMU
AHTUKOPO3IMHUMH 1 €JIeKTPO(]I3UYHUMHU BIACTUBOCTAMH Yy KOMIUIEKCi. ToMy, TpiopuTETHUM
CHOCOOOM pEryJIIOBaHHS AaHTUKOPO3IHHMX Ta BOJHOYAC €JIEKTPO(]I3MUYHUX BIACTHBOCTEH
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MOJIIMEPHUX MaTepialliB MOXKJIMBO IMUISXOM PalliOHAJLHOTO BBEACHHS B TOJIMEPHY MATPHITIO
pi3HuX TiOpuIHMX HamoBHIOBauiB. OIMH 3 HANOBHIOBAa4YiB OOOB’S3KOBO IOBHHEH OyTH
€JICKTPOMPOBITHAM 1 B3a€EMOJISATA 3 TOJIMEPOM IS  JIOCATHEHHS MAaKCHMaJbHOTO
CHHEPTreTHYHOro eQeKTy Yy BHUIJIAAI MONINIIHHS Ofpa3y KUIbKOX Hamepes 3aJaHux
BJIACTUBOCTEH 3aXUCHOI0 MOKPUTTA. ToMy, JUIsl CTBOPEHHSI ITOJIMEPHUX OKPUTTIB IPU3HAUEHUX
JUI  3aXUCTy 3aco0iB CyJHOBOI HaBiramii oOpaHO HACTYIHI I1HTpeNi€HTH: 3B’SA3yBady —
enokcuguuii omromep EJ[-20; TBepmuuk — mnomiermnennomamin (ITEITA); cunTe30Bany
MOPOIIKOBY 3aitizo-kapOimotutanoBy muxty (3KTLI), mucnepcuictio d = 10...12 MKM., 110
mictuth 70% Fe + 5% Ti + 20 % TiC + 5 % FesC; HanoBHIOBAaY pOCIMHHOTO IMOXOKEHHS
(HPIT), mucnepcuictio d=400...600 ©m. [lns onTuMmizamii BMICTy  HAllOBHIOBadYiB
BUKOPUCTOBYBAJIM OPTOrOHAJIbHE LIEHTPaJbHE KOMIIO3ULINHE IJIAaHYBaHHS 3 BUKOPUCTAHHAM
npukiagaoro nakery STATGRAPHICS® Centurion X VI [1].

Kopo3siliHy TpHUBKICTh JOCHIIDKYBaJIM y JIA0OPAaTOPHUX YMOBax, ILIIXOM aHAi3y
JMHAMIKH 3MIHA TUTOMOTO oropy 1 muromoi emHocTi (mpuinag RCL-metp tuny E7-22) 3pa3kiB y
Yaci 1iJ] BIULIMBOM arpeCMBHOIO cepeoBHIna [2].

Ha ocHOBI MaTeMaTW4HOro IUJIaHyBaHHS EKCIIEPUMEHTY 1 OTPUMaHHX pe3yJbTaTiB
JOCIIIJDKEHHS aAre31iiHOT MIITHOCTI, BU3HAYEHO YOTHUPH IOKPUTTA, IO MICTATh Pi3HUHA BMICT
KOMIIOHEHTIB, sIKi BHIIPOOYBaJM B YMOBax BIUIMBY arpecHBHOro cepeposuina: [Toxputrs 1 —
Matpullsd (MOKpuTTs Oe3 HamoBHIoBaua); [lokpurts 2 — (3KTILI (0,025 mac.u.) + HPII
(10 mac.u.)); Iokpurrs 3 — (3KTII (0,050 mac.u.) + HPIT (20 mac.u.)); Iokpurrs 4 — (3KTIII
(0,050 mac.u.) + HPII (10 mac.4.)). ExcrepuMEHTaabHO BCTAHOBIIEHO, IO HAWMEHIIIOK
KOPO3i{HOI0 TPHBKICTIO Y arpeCHBHOMY CEPEIOBHII XapaKTEPHU3YETHCS EMOKCHIHA MATPHIISL.
Bnpogosx 30 nmi0  AOCHIIPKEHHS ~ 3HAUYEHHS  IMTOMOIO  ONOpY  CTAHOBUTh  —
p =0,155...0,175 Om-M? i muTomoi emuoCTi — ¢ = 35...40 n®/m?. Tlpu 1bOMy CIIiJi 3a3HAYMTH,
[0 3HAYCHHS TMHUTOMOTO OINOPY 1 THUTOMOI €MHOCTI cTalumi3yoThess Ha 10-if 1001
BUNIPOOOBYBAaHHS, IO CBIJUUTh NpO TajdbMyBaHHSA mnpouecy audysii. dns pozpobieHux
MOKPUTTIB, BHOPoAOBK 20 110 eKCIepuMEeHTAIbHUX JOCHI[DKEHb HE CIOCTepiraau 3MiHU
3HA4YEeHHsI MIUTOMOTO OIMOpY 1 MUTOMOi €eMHOCTI. Lle CBiAYUTH MpO YCKIaJHEHHS MPOXOJKEHHS
EJEKTPUYHOTO CTPYMY Uepe3 po3poOsieHl moniMepHi MOKpUTTA. [lpu 1boMy HaWOUTBITUM
3HaYeHHAM THUTOMOro omopy (p =0,240...0,250 OM-M?) XapakTepusyeThcsl MOKPHTTS 4.
OtpuMaHi pe3yiabTaTH AOCHIDKEHHS CBiI4aThb IPO MaKCHUMallbHE YIIUIBHEHHS MPOCTOPOBOT
CITKM TOJiMepy, IO 3a0e3neuye YHOBUIbHEHHS EJEKTPOXIMIUHMX peakiiii Ha MOBepxHi
MOKPUTTS, a, OTKE, 1 MIABHUIILYE AHTUKOPO31iH1 BIIACTUBOCTI MMOKPHUTTSL.

BucHoBku. MeTO10M MaTeMaTUYHOTO IJIaHYBAaHHS €KCIIEPUMEHTY ONTHUMI30BaHO BMICT
pi3HOAMCIIEpCHUX J00aBOK y emnokcuaHoMy omiromepi EJ[-20 mist oTpuMaHHS 3aXUCHHUX
MOKPUTTIB 3 MOJIMIIEHUMH aHTUKOPO31HHIUMHU XapakTepucTukamu. [lokazaHo, 110 MOKPUTTS sIKe
MICTUTh Yy CBOeMy ckimami: emnokcumnuii 3B’s3yBady  EJ[-20 — 100 mac.4.; TBepAHUK
nomietunennoniamin T1IEITA — 10 mac.4.; cHMHTe30BaHy MOPOLIKOBY 3aj1i30-KapOiTOTUTAHOBY
mmxty — 0,050 mac.4.; HamoBHIOBa4W pociuHHOTO moxomkeHHs — 10 mac.u. 3abesmedye
OJIOKYBaHHS LUIAXY MPOXOKEHHS MOJIEKYJ BOJH Ta arpeCUBHUX HOHIB JI0 METAJIEBOi OCHOBH.
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PO3PAXYHOK BEJINYUHU 3MILLIEHHSA HEHTPA
OBEPTAHHA B 3AJIEXKHOCTI BIA HIBUAKOCTI CYJIHA

Toecmoxkopuii O. M., 3inuenko C. M.
Xepconcwvka depaicasna Mopcoka akaoemis
(Vkpaina)

Ha npots3i ocTaHHIX JecsATUpPiub B1AOYBA€ETHCS JOCHUTh AKTHBHA IUCKYCIsl MPO TEOPirO
noBopoTy cyaHa. Komu cyiHo moBepTae, crioctepirayeBi Ha MICTKY CyAHA 3Ja€ThCs, IO CYJHO
00epTaeTbcss HABKPYTH HBHOTO. AJle 11e € XHOHOI0 ysiBO0. Lle mpu3BOIUTH 10 HEBIpHOI OLIHKU
BIJICTAHEH JI0 OPIEHTHUPIB Ta YTBOPIOE IEPEIYMOBH JII BUHUKHEHHS aBapiiHOi CHTYaIllii.
HacnpaBzai cynno o0epraeTbcss HaBKOJIO I1HIIOT TOYKH, SIKY HA3MBAIOTh «IIOJIOCOM MOBOPOTY»
(T1IT). Haskomno IIT BinOyBaeThcs obepTanHs Ta KyT apeiidy B Hbomy popisaioe 0°. ITpu 3miHi
TOYKW TPUKJIAJEHHS monepedyHux cui nonoxkeHHs [1I1 3MiHIO€TBhCS, IO CYTTEBO BIUIMBAE HA
xapaktep MaHeBpyBaHHsA. Tomy 3HaHHS nosioskeHHs [1I1 qyske cuibHO BIUIMBAa€E Ha YCHIIIHICTD
BUKOHAHHS 3aIUIAaHOBAHOTO MaHEBDPY.

BuBueHHs1 OBEIIHKH TOYKH MMOBOPOTY Ta il BUKOPUCTAHHS IiJ] YaC MaHEBPYBaHHS CyIHA
MIPOBOIMIIOCS PAHIIIe 1 PO3TIISIAE€THCS OaraTbMa aBTOPaMHU

Tak, y 'enpi Xotiep po6oti Behavior and Handling of Ships mocmimkye moBeaiHKy EeHTPY
oOepraHHs cynHa (aBTOp Ha3WMBA€ HOro MOIIOCOM MOoBopoTy). Ha mpuknaai qBox OyKcHpiB, sKi
HITOBXAIOTh CYJIHO JIaTOM IO3/I0BJKHS IIBUIKICTh PYXY NMPU3BOAMUTH 10 oOepTaHHs cyaHa. Llei
e(eKT aBTOP MOSICHIOE 3MIHOIO TUIeYel CHiIM OYKCHPIB 32 paxXyHOK 3MIIICHHS EHTPY 00epTaHHs
BIiepe. (CTopiHka 2)

Y po6Goti The Pivot Point B odimiiinomy xypHaii Acouiamii MOPCHKMX JIOLIMaHiB
06’exnanoro Kopomiscrea The PILOT Xiro KaBre Ha mpukiaai pyxy cyaHa Haza [MOKasye, 10
BUKOPUCTAHHS ICHYIOUMX Ha TOW dYac peKOMEeHAalii MpU3BOAATH 10 HaBamy Ha mpuyan. Lle
MOB'SI3aHO 3 HEMPaBWJIBHUM PO3YyMIHHSIM TIOJIOKEHHS TMOJIIOCY TMOBOPOTY, SIKa (PAKTUYHO
po3TalmioBaHa Ha BijcTaHi ~1/3 MOBXKUHH CyJIHA BiJ HOCA, a HE Ha Ha BiJCTaHi ~1/4 MOBXUHH
CyJHa BiJl KOpMH. TakoX IiKaBi MipKyBaHHS aBTOpa M0A0 (i3UYHOTO IIEHTPY OOepTaHHs, SKUN
3HAXOAMUTHCS MiXK IEHTP TSOKIHHA 1 HeHTp O0iuHoi rizponuHamiku onopy (COLR) 3 ypaxyBaHHAM
MOJIsi TUCKY HaBKOJIO Cy/JHA 1 MOKE€ 3MIIIyBaTHUCA BITHOCHO IIEHTPY Baru Ha BenuduHy Ao 10%
JIOBXKUHH CyAHA. ABTOp TaKoX MiJKPECIMB, IO B IEHTP OOEPTaHHS Ta TOYKA OTMOPH € TBOMA
PI3HUMU [IEHTPaMHU.

VY crarti Pivot point position determination and its use for manoeuvring a vessel
PO3TISAAIOTECS TMHUTAaHHS BUKOPHCTAHHSA IIOJIIOCY TIOBOPOTY [UIsl ONTHMI3allii MpoleciB
yIpaBITiHHS PyXOM cyHa 0e3 BpaxyBaHHS MOAO0BXKHBOI MBUAKOCTI. [TokazaHo, 1m10:

— nentp Baru(LIB), nentp obepranua(L{O) Ta momroc moBopoty(I1ll) — e Tpu pizHHX
HEHTPH;

— abcmmca MoJIFoCy MOBOPOTY IMOBHHHA BiJIpaxoByBaTHCS Bij 1eHTpy obepranns (110), a
HE BiJI IICHTpa Bard, SIK BBAXXAJIOCS PaHIIIIE;

— OTpUMaHa 3aJIeXKHICTh MMOJIOKEHHSI LIEHTPY 00epTaHHSA BiJl MIBUAKOCTI Cy/IHA;

— OTpUMaHi OpraHM yNpaBIiHHS, SKi pealli3yloTh pyX CyJHa HaBKOJIO 33JJaHOTO TOJIOCY
MOBOPOTY;

— JTOCTKEHO KOoe(ilieHT pO3MoAiTy KepyBaHHS;

— moOy10BaHi1 ONTHMAaJIbHI 3aCO0M KEpPyBaHHS.

Takox B wili poOoTi Oyno BUCKa3aHO MPHITYIIECHHS, IO LEHTp OOepTaHHS MOXKe
pyxaTtuch B Mexax Big 0 g0 0,25 DOBXMHU CyJHA B 3aJ€KHOCTI Bif mBUAKOCTI. [lincTaBu ans
TAKOTO MPHITYIIEHHs Oy HEOCTATHIMHU.

MeTto0 po60OTM € BH3HAUEHHS 3MIMIEHHS IEHTPY OOepTaHHS BIJHOCHO IIEHTPY
Baru/mMizieNlb IMMAHTOYTy HA MAaKCHUMAaJbHIA IIBUIKOCTI IUPKYJAMii cyaHa. Jlama Mera
JOCATAETHCSI 32 PAaXYHOK TOPIBHSHHA IMOJIOKEHHS IMOJIIOCY TOBOPOTY HA CTOSIMOMY CYJIHI,
BU3HAYEHOMY TEOPETUYHO, 1 TIOJOXKEHHS TOJIIOCY TOBOPOTY Ha IHPKYJIIOIOYOMY 3
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MaKCUMAIIbHOIO IIBUIKICTIO CYyIHI, BH3HAYEHOMY IIiJi Yac TPOBEJCHHS CKCIIEPUMEHTY Ha
HaBirauidHoMy TpeHaxepi. Tak sK TOJOXKEHHS IMOJIOCY IOBOPOTY 3aJeKUTh JIMIIE BiJ
BIJIHOCHOTO Tuleya (MK KEpMOM 1 IIEHTPOM Baru/Mifeib MIMAaHTOyTOM) MPHUKIaTaHHsI OOKOBOI
CHIIM, SIKe y 000X BHUIAJKax OJHAKOBE, TO BUSBJIECHA DPI3HHULA 1 Oyae 3MIIEHHIM ILEHTPY
obepTaHHSI.

Sk 3ragyBanioch BHUIIE B IOMEpeNHiX poOoTax Oyjo BU3HAYEHO, IO LEHTP OOCpTaHHSA 1
MOJIIOC TIOBOPOTY € PI3HMMHU TOYKaMH: TIOJOXKCHHS LEHTpa OOepTaHHsS BiAPaXOBYETHCS Bij
LIEHTpa Baru B HAPSMKY PYXY Cy/HA 1 3aJIeKHUTh BiJ MBUIKOCTI Cy/JHA. A MOJIOKEHHS MOJIOCY
MOBOPOTY BIJPaxXOBYETHCS BiJ LIEHTpa oOepTaHHS 1 3aJICKUTH BiJ Ijieda OOKOBOI CHJIH, SIKA JIi€
Ha cyqHo. Lle 1ae MOXKIIMBICTD MOSICHUTH, YOMY BiIOyBa€ThCsl HaBaJl Cy/AHA HA MpUYall MIPH pyci
Hazaj , SK MOKa3aHO Ha CTOPIHII 3.

Bu3HayeHHs TOJIOKEHHS TOJIOCY IOBOPOTY HA CTOSUOMY CyIHI. Y HiAPYYHHUKY
Kepysanns cyonom C.I JIboMiHMM 3HaliicHa 3aJI€KHICTh MK BIZITHOCHUM ITOJIOXKEHHSM ITOJTFOCY

nosopoty X, iBigHocHuM miedeM 60koBoi cunn X ; (Cropinka 4)

XL -IRE
s X r?n + " X nn
3 2
3anexHicTb (1) Takoxk mpencraBieHa y BUrisiAl rpadika, puc. 1. (Ctopinka 5)
70 X
-08
-06
-0k
-02 \
\_ /\_/P

0 02 04 06 08 10
Pucynoxk 1 — I'padik 3a51€5KHOCTI BiTHOCHOTO TIOJIOKECHHS
TIOJTEOCY TIOBOPOTY BiJT BITHOCHOTO TUIe4a OOKOBOT CHITH
Kopucryrounch HaBeeHUMHU aBTOpaMu QopmysiamMu i rpadikoM, OTPUMYEMO, IO Ha
CTOSMOMY CYJIHI, [l BiTHOCHOTO u1eda GokoBoi cumi X, =0,5, BiTHOCHE nonoxeHnHs nomocy

MIOBOPOTY CTaHOBHTH X . =—017. ITns 3uaxomxenHs Gpopmyi i moOymoBH rpadiky aBTOPH

BUKOPHCTOBYBAIM CHCTEMY KOOPAHMHAT, PO3TAIIOBaHYy y IIEHTPI Bard CyaHa / Ha MiJIeib
mImanroyTi, Bick OX1 K01 HallpaBjieHa B CTOPOHY KOPMU. Y 3a/laHiii HAMU CHCTEeMI KOOP/MHAT,

1i 3HAYEHHS BiMOBIIHO OYIyTh X 0 = -05Tta X . =017

BBaxkaemo, 1m0 JaHWi PO3paxXyHOK BHMKOHAHHMM MJISi YCEpeAHEHOro CyJHa 1 TOMy
PO3TIISTHEMO PO3pPaxXyHKOBUH METOJ BH3HAYEHHS B3a€EMO3B 3Ky MIK TOUKOKO MPUKIIAJTaHHSI
OOKOBOI CHJIM 1 TIOJIO’KEHHSIM TIOJIIOCY TMOBOPOTY JUISI KOHKPETHOTO Cy/IHA.

PosrnsmeMo iHIME METON BHW3HAYEHHS B3a€MO3B 3Ky MDK TOYKOK NPHKIATaHHSI
OOKOBO1 CHJIM 1 TIOJIOKEHHSM TIOJIFOCY TOBOPOTY, OCHOBaHHI Ha BUKOPHCTAHHI JIIHEAPU30BaHOT
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MOJIeJTi peaTbHOTO CcyaHa. Bi1oMo, 1110 MOI0KeHHs a0CITMCH TTOJIFOCY TTIOBOPOTY BU3HAYAETHCS 32
dbopmyoro:

X =—-Y @)

Jnst BusHadeHHs OOKoBOi Vy Ta KyTOBOI , IMIBHAKOCTI Cy[HA, 3alMIICMO JiHEAPH30BaHY
cucTeMy OOKOBOTO Ta KyTOBOIO PyXy Cy[Ha, 110 sIKOro IpukiajgeHa 6okosa cuia Fy Ha BincTai

Xp Bix 11O

- oR,
(M+ 2,V y = F, -2V

ov, v
y@M )
(I, + ) 0: =F X, —— 0,
ow,
ne m + A,, —Maca cy/iHa 3 IpUeJHAaHUMU MacaMu BOJH;
I, + Ag — MOMEHT iHEpIii CyJHa 3 NPUEIHAHUMH MacaMu BOJIM y KaHajll PUCKaHHS;
oR, . . : .
— — Koe(}Ili€HT YYTIUBOCTI OOKOBOTO OMOPY KOPIyCy CyJIHA 10 3MIHU OOKOBOI
ov,
IIBUKOCTI;
oM, .. . .
8— — Koe(illieHT YYTIUBOCTI TiAPOAMHAMIYHOTO MOMEHTY OMNOpY OOEpTaHHIO [0
a)Z

3MiHU KyTOBO{ IIBHIKOCTI.

JI71s1 ycTaneHoro pyxy (V y =0,0; = Oj , 13 cuctemu (3) 3HAXOIUMO:

F F X
V=, o= ©)
éR, oM,
v, o,

[licng mifcTaHOBKM YyCTaleHMX 3HAYeHb OOKOBOi Ta KYTOBOi IIBUAKOCTI 13 pIiBHAHB (4) Y
piBHsHHA (2), orpumyemo ¢opMyiry Bu3HaueHHs monoxenas III1 BimaocHo 11O mnpwm

MpUKJIagaHHI O0KOBOT CHITH Fy Ha BigcTaHi X . BiJI IGHTPY OOepTaHHS

oM,
ow,

1
- X )
®,) X,
v,
VY BITHOCHUX BEeJIMYMHAX PIBHSIHHSA (5) MaTUMe BUTIISL
[GM : j
- 1\ 0w, ) 1
X nn _F—)Z_ ] (6)
®,) %,
ov,

ne L — momkuHa cynHa.
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Ha puc. 2 HaBeneHo rpadik 3aeKHOCTI BITHOCHOTO IOJIOKEHHS MOJI0Cy moBopoty X,

BiJl BiZIHOCHOTO IIeYa NPUKIAIaHHS 00KoBOI cmm X, moOymoBanwmii s cyma OSV3-AH.

p 1
J51g 3py4HOT0 MOPIiBHSAHHS 13 pHC. 1, TaH1 HaBeleH1 y Tii e cucTeMi KOOpAHUHAT, SIK 1 Ha puc. 1.

. . C oM
3HaueHHs  TIAPOAMHAMIUYHUX  KOe(illi€HTIB —Y = 250¢e*, L —2.16e8, 10
@
y z
BUKOPHUCTOBYIOThCS y (hopmyii (6), B3aTi i3 craTti Pivot point position determination and its use
for manoeuvring a vessel

=<

M

-05 “~

0 -
01 03 05 07 09 %

PucyHoKk 2 — 3aeXHICTh MOJIOKEHHS MTOJIFOCY TOBOPOTY
BiJI Tuieua 60koBoi cuu st cyaHa OSV3-AH
Ax BuaHO 13 pe3ynbTariB oOuuciaeHHs (opmymu (6) Ta HaBemeHoro rpadika, s
Bi[IHOCHOIO IUleya TNpuUKiagands OokoBoi cuim X, =05 BiIHOCHE MONOKEHHS TONHOCY

nosopory cranoButs X, =0,232.

[TomoxeHHs MOIOCY TOBOPOTY  TaKOX MOXKHA BHU3HAYATH EKCIIEPUMEHTAIBHO, IO
BETMYMHAM TaHTEHIIIAIbHUX IIBUIKOCTEM HOCa Ta KOPMH, SK BKa3aHO aBTOPOM B CTaTTi
OxcnepumenmanvrHoe onpeoeneHue NONONHCEHUS NONOCA NOBOPOMA NO  MAHSEHYUANbHLIM
cKopocmam Hoca u Kopmbl (CTOpiHKa 6)

B

L

\\
. o HH\ZH X

Y

Vi

Cxema BH3HAUYEHHSI [TOJIOKEHHS [TOJIFOCY TOBOPOTY 110 TaHT€HI1aIbHUM
HIBUJIKOCTSIM HOCA 1 KOPMH Cy/IHA

Bu3HadyeHHs 1MOJIOKEHHS TIOJIOCY MMOBOPOTY HA CyJHI, IO pyXaeThes. sl BU3SHAYCHHS
MIOJIOKEHHS TOJIIOCY TOBOPOTY Ha CyHAHI, IIO pPYyXaeTbcs, OyJI0 TNPOBEIEHO YOTHUPH
eKCIIepUMEHTH Ha HaBiramiiHomy TpeHaxkepi Navi Trainer 5000 [14]. [Inst mepiioro ta Apyroro
eKCIiepruMeHTiB oOpana mozaens cynHa OSV3-AH 3 KOHBEHLIWHOIO CXEMOIO pO3TallyBaHHS
KepMa Ta pyIIiiB i OTHUM HOCOBHUM ITiIPYJIIOIOUNM MPUCTPoeM. BonoronnaxkuicTs cyana 5291 T,
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nosxuHa 80,4 M, mupuHa 18,0 M, ocanka 6,6 M, MaKcCMMalbHa MBUAKICTH 16,3 By3na. JIBUryH
cepeaHbo-00epToBUil au3enb 2x6166 kBT 3 1BOMa TBUHTaMM pEryjbOBAaHOTO Kpoky. s
TPETHOrO0 Ta YETBEPTOrO EKCIIEPUMEHTIB oOpaHa Mmojenb cyana Ro-Ro passenger ferry 13 3
KOHBEHLIIHHOIO CXEMOIO pPO3TalllyBaHHA KepMa Ta PYIUiiB i OJHUM HOCOBUM IiJIPYITIOIOUUM
npucTpoeM. BogoronHaxHicTh cyana 7796,8 T, noBxuna 125,0 m, mupuna 23,4 M, ocaaka 5,3
M, MakcuMaibHa MBHAKICTH 20,5 By3miB. JIBuryH cepenubo-o0eproBuii muzens 2x4000xBt 3
JIBOMa TBUHTaMU PEryJILOBAHOTO KPOKY.

[epmmii exkcriepument. Mogens cynna OSV3-AH. Tenerpagu 000X IBUTYHIB Yy
nosioxeHH1 «[ToBHumit Briepea». OOuBa kepMa nepekiaieHi Ha npaBuid 6opT. IIBuAKICTh cyaHA
Ha mnoudatky ekcnepumenty V, (0)=1551 By3on. Ckpunmor CONING-aucmnero mix uac

IMPOBCACHHS MIEPIIOTO CKCIICPUMCHTY HABCACHO Ha CTOpiHI_Ii 7

Cxkpunmor CONING-aucriero mij yac npoBeJeHHs EPIIOro eKCIIEPUMEHTY
SIk BHIHO 13 HaBEJIEHOTO CKPHUHINOTY, Ha YCTaJCHIA MMPKYJANil MIBUAKICTH CyIHA
V, = 9,49 By3IH, TaHT€HIII{HA IBUAKICTh HOCA V, =1,32 By3Ia, TaHTCHLIHA MIBUAKICTE KOPMHU
V. =-89 By3i1a. BinHocHe 3HaueHHs aOcCIMCH TOJIIOCY MOBOPOTY 3HalIEMO 3a (OopMyIIolo,

HaBEJCHOI y POOOTI DxcnepumenmanvrHoe onpeoeneHue NONONCEHUs NON0Cad No8opoma Nno
MAH2EHYUATILHBIM CKOPOCIAM HOCA U KOPMbl

X - (¥, -%,)+X,, (7)

ne X, — BigHOCHE 3HaueHHs abcuucH nomrocy noBopory y 3CK, X, — BiIHOCHE IOJOKEHHS
KepMa (koopauHaTH KopmoBoro mepreHmukymsipy y 3CK), X, — BiZHOCHE MOJNOXECHHS
HOcoBoro neprnenaukyspy y 3CK.
ITicnst miICTAHOBKM BHUMIPSHHX TAHTEHI[MHMUX IIBHUAKOCTEH Ta KOOpAMHAT X ,, X, Y
dopmyay (7), oTpuMyeMO
7 ~132 1 1, 1

e (-2 =)+ =037
-89-132 2 2 2

Hpyruit excnepumenT. (Cropiaka 8). Moxens cymna OSV3-AH. Tenerpadu o60x
JIBUTYHIB y monokeHHI «IloBHuii Bmepem». OOuaBa kepma MEpeKNafeHi Ha JIBHHA OOpT.
HIBuakicTs CyqHa Ha MHoYaTKy ekcrmepumeHnty V,(0)=15,82 Byszna. Ckpunmor CONING-

JCTIJICTO ITiJ] Yac MPOBEJCHHS APYTOro eKCIepUMEHTY HaBeneHo Ha CtopiHii 7.
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Cxkpunmor CONING-gucmiero mij yac npoBeJeHHs APYTOro EKCIEPUMEHTY
Sk BUAHO 13 HABEACHOIO CKPHUHILIOTY, Ha YCTaJeHI UUPKyJALil MBUAKICTH CyAHA
V, =9,14By351a, TaHreHUIdHa MBUAKICTb HOca V, =—1,34 By3na, TaHTeHLIWHA MIBUIKICTb
Kopmu V, = 8,81 By3ja.
BinHocHe 3HaueHHs abCIMCH TIOJIIOCY MMOBOPOTY 3a hopmyrioro (7) gopiBHIOE

)?HH :i(_l_l) +£:0,368 .
881+134 2 2° 2
. .\ . 9,49+914
CepenHe 3MiIEHHS MOIOCY TIOBOPOTY Ha cepenHii mBuakocti V, = ———— = 9,32 By3na,
s cynna OSV3-AH, ctaHoBUTH w ~0,37.

Tperiit excniepument. Mogens cynHa Ro-Ro passenger ferry 13. (Cropinka 9).
Tenerpadgu o6ox auryHiB y monoxeHHi «IloBumii Bnepen». OOuaBa kepma nepekyiafieHi Ha
npasuil 60opt. IlIBuakicTs cyqHa Ha modatky ekcrnepumenty V, (0) =20,18 Bysna. CKpHHIIOT

CONING-aucrmero mij yac mpoBEACHHS TPETHOTO EKCIIEPUMEHTY HaBeaeHo Ha CTopiHii 8.

——

Cxkpunmor CONING-aucruiero mij yac mpoBeACHHS TPETHOTO eKCIIEPUMEHTY
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SIK BUIIHO 13 HaBEIEHOIO CKPHMHINOTY, HA yCTaleHil LUPKY/IALii MBUAKICTh cyaHa V, = 9,41
By3Ja, TaHTEHLIMHAa MIBUAKICTH Hoca V, =0,97 By3Ja, TaHTeHLIHHA IIBUIKICTh KOPMH

V. = —8,63 By3na. BiHOCHE 3HaueHHs aOCIMCHU MOI0CY MOBOPOTY 3a (hopMyJioto (7) HOpPIBHIOE

X, :i(_l_l)_kiz(),ggg .
-863-097 2 2° 2

YerBeptuii excrepumedt. Moxens cyana Ro-Ro passenger ferry 13. (Cropinka 10).
Tenerpadgu o60ox auryniB y monoxenHi «[loBumii Brepemy». OOuaBa kepMa MepeKiIageHi Ha
niBuit 60pt. HIBUAKICTB CyJHA HA NIOYATKY ekcriepuMeHTy V, (0) = 20,35 By3ia.

Cxpunimor CONING-aucnnero mij yac mpoBeACHHS YETBEPTOTO EKCIIEPUMEHTY

SIK BHOHO 13 HaBEIEHOTO CKPWHINOTY, Ha YCTaJeHI IMPKYJALii MIBUAKICTH CyaHA
V, =9,41 By3na, TaHTeHLifHa WMBMJIKICTh HOca V, =—198 By3da, TaHTeHILINHHA IIBHIKICTh

kopMu V, =10,91 By3na. BigHocHe 3HaueHHs aOcUMCH TOIIOCY MOBOPOTY 3a (opmyrorw (7)

JIOPIBHIOE
PO NV U N S
10,91+198 2 2 2

CepenHe 3MilleHHS NOMIOCY OBOPOTY Ha cepenHii mBuakocti V, = 9,41 Bysna ais cyaHa Ro-

0,399 + 0,346

Ro passenger ferry 13 ctaHOBUTB ~0,37.

OcHoOBHI pe3yJbTaTH Ta iX 00roBOpeHHs1. [3 OTpUMaHUX Pe3yNbTaTiB BUIHO, IO IS
PI3HUX THUIB CyJIEH BiJIHOCHE 3HAYEHHS MOJIOKEHHS MOJIFOCY TIOBOPOTY CTaHOBHTh X, ~ 0,37.
Pi3HMIIT MK BIZIHOCHUM IIOJIOKEHHSIM TOJIIOCY TOBOPOTY, BU3HAYEHUM Ha CTOSIYOMY CYIHI, 1
BiTHOCHUM TOJIOKEHHSM MOJIIOCY MOBOPOTY, BU3HAUYEHUM Ha LIUPKYJIIOIYOMY 3 MAKCUMAIBHOIO
IIBMJKICTIO Cy/Hi, cTaHOBUTh AX =0,37 —017 =0,2, a6o AX = 0,37 —0,23 = 0,14 . Otpumana
PI3HHIIS MTOSICHIOETHCSI HACTYITHAMH MipKyBaHHSIMHU.

1. I'padiku, naBeneni Ha CTOpiHII 5, OTpUMaHi [JIs CTOSYOrO CyJHA, IIO0 HE MAae€
M03/I0BXKHBOT IBUIKOCTI.

2. [losiBa TO3MOBXKHBOI IIBHIKOCTI MPHUBOAUTH JO 3MIIIEHHS LEHTPY OOepTaHHS B
CTOPOHY pyXy CYy/IHa, a OTXKE, 1 IOJIFOCY TTOBOPOTY, SIKUH BIAPAXOBYETHCS BiJI IEHTPY OOEPTaHHS.

3. Orpumana pisHuig AX = (0,14 —0,2) MiK MOJOKEHHSIMH TOJNIOCY ITOBOPOTY Ha
CTOSTYOMY 1 HHUPKYJIOIYOMY CyAHI 1 € 3MIIIEHHS IEeHTPY OOepTaHHs Ha MaKCHMAalbHIN
IIBUKOCTI ITUPKYJISAIT Cy/THA.
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OTpumaHi pe3yJabTaTH BIAPIZHAIOTHCS BiJ BIJOMHX pPIIIEHb THM, IO aBTOPAMH
EKCIEpUMEHTAIBHO JOBEACHO 3MIIICHHS IOJIOCY IMOBOPOTY HAa MAaKCHUMaJbHIM MIBUAKOCTI
IUPKYJIALI], a TAKOXK BUCKA3aHO MPHITYIICHHS, 10 IPUYMHOIO 3MIIIEHHS ITIOJIIOCY TTOBOPOTY €
3MIIIEHHA IeHTpYy oOepranHs. OTpumaHi pe3yJibTaTH € BiATBOPIOBAHMMHU 1 MOXYTh
3aCTOCOBYBATHCS JJIS YCIX TUIIB Cy/JICH.

BucHoBku. Pe3ynbpraTH NpOBENCHHX EKCIEPUMEHTIB Ta BUKOHAHUX PO3pPaxyHKIiB
MOKa3yI0Th, MO IMOJOXEHHS IIONIOCY TIOBOPOTY, pO3paxoBaHE Uil CTOSYOrO CYIHA,
BIJIPI3HSETHCS BiJ] TIOJIOKEHHS MOJIIOCY MOBOPOTY IHUPKYJIOIOYOT0 3 MAKCHMAJIbHOIO HIBHIKICTIO
cynHa Ha BenmunHy AX = (0,14 —0,2). Ha nymKy aBTOpiB, BHABIEHA DI3HHUIA TOSCHIOETHCS

3MIIIEHHSAM [IEHTPY 00€pTaHHS Cy/IHA BIJHOCHO LIEHTPY Baru/MiJieb MIIAHTOYTYy TPH HasSBHOCTI
MO3/I0BXKHBOT IIBUAKOCTI. TeopeTWyHe 3HAYEHHS OTPUMAHUX pE3yJbTaTiB IOJIATAE Y
EKCIICPUMEHTAIBHOMY  JIOBEACHHI €(EeKTy 3MIICHHS IOJIOCY IMOBOPOTY Ta BCTAHOBJICHHI
NPUYMHA — 3MIIIEHHS LEHTPY OOepTaHHS y 3aJIeKHOCTI BiJl MBHUAKOCTI cynaHa. Ilpakrtuune
3HAYCHHS OTPUMAaHHX pe3yJbTAaTiB TOJSIra€ y BUKOPUCTaHHI €QEKTy 3MIIIEeHHS MEHTPY
o0OepTaHHs JyIs 3SMEHIIIEHHS 00J1acTi MaHEBPYBAaHHSI, IO OCOOJIMBO BAXJIMBO Y CTUCHEHHX BOJIAX.

IlepciekTHBH MOAAJIBIIMX JOCHIIKeHb. [lomanbimi JOCHIPKEHHS MOXYTh OyTH
MIOB’s13aHi 13 €KCIIEPUMEHTAIIbHUM MIATBEPKCHHAM OTPUMAHOI aBTOpPaMHU paHillle 3ajeXHOCTI
MDK 3MIIIEHHSIM LEHTPYy oOepTaHHA 1 MMBHIKICTIO cynHa [11] mis BChOro AOMyCTHMOTO
Jiama3oHy IIBUAKOCTEH, a TaKOX PO3PaXyHKH IMOJOKEHHS IOJIOCY MOBOPOTY JJISI CTOSYOTO
CyIHa JUIs THIIUX CYJICH.
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SOCIAL-EMOTIONAL COMPETENCE IN DISTANCE STUDYING
AS ANECESSARY METHOD FOR ENGLISH LEARNING
OF FUTURE MARINERS

Afanasiievska I.
Kherson State Maritime Academy
(Ukraine)

Introduction. It is easy to assume that modern learners are prepared for work, peaceful,
and in excellent health because there are so many issues and negative news stories that affect our
lives, careers, and academic pursuits these days. Nevertheless, because they have better self-
emotional management, their performance is higher. Due to the fact that self-emotional
organization has a major role in learning and teaching, social and emotional learning is regarded
as a crucial component of both studying and human growth. Learning requires that young people
acquire and put into practice the knowledge, skills, and attitudes necessary for them to form
healthy identities, control their emotions and work toward individual and group objectives, feel
and demonstrate empathy for others, build and sustain supportive relationships, and make
morally sound decisions.

In the modern world, teaching has undergone significant transformation in the current
reality. Working with the younger generation of students who are regarded as digital natives, or
net generation, or as digitally literate students is both fascinating and challenging at times. They
are proficient digital technology users. The Zoomer generation is the first to grow up immersed
in digital media. Since adolescents have always had access to media and digital gadgets, they
expect them to support their learning and fulfill their needs. In fact, compared to traditional PCs,
current students can accomplish more tasks with cell phones, handheld devices, and other
wireless technology.

Because they are not constrained by set schedules, modern students don't prefer
traditional schedules.

They are not confined by set schedules, they don't like following them, and they don't
have to spend all of their time in the classroom as they do in the office. Rather, today's students
adore digital devices, which they utilize day and night. Connect over the phone from anywhere
in the globe. Nevertheless, each has a unique way of learning.

People in the modern era enjoy having options. People use digital technologies in project-
based work contexts to accomplish tasks in novel and inventive ways. Using conventional
metrics to describe productivity is challenging because of their need for alternate ways to finish
activities. Contemporary learners require innovative, imaginative, practical, and goal-oriented
approaches to education.

They are gregarious and focused on the group. They look for possibilities to connect with
people more intimately online being involved in communities and interacting with peers
globally. They work well together, and imparting what they know to others really aids in the
development of their own identities.

In today's world, students have created their own language and frequently favor
computer-mediated communication when interacting with teachers on learning management
systems [1]. Voting pools can be used to select the right answers or appropriate methods of
completing tasks.

For modern students, technology is not wonderful in and of itself. This generation does
not look up to new technologies like previous generations did; instead, they accept, use, and
adapt to them without question. For instance, today's typical student just does a Google search on
a topic to research it. Students don't care about Google's definition or operation; they use it to
locate the information they require.
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Undoubtedly, there are a number of obstacles associated with teaching modern learners,
some of which are as follows: the classroom has evolved. These days, we employ online
meetings, e-books, and visual assistance. Professional teaching uses learning simulators as part
of curricula. Teachers have the following difficulties in their efforts to interest and instruct this
generation of students: education needs to be relevant to the students and entails using learning
simulators in classroom instruction. Teachers encounter the following difficulties in their efforts
to connect with and instruct this generation of students:

Education needs to be applicable to students. Students today demand real-world
applications for the material they have studied. Content needs to be clear, succinct, and simple
to understand. If teachers don't present material that students think is pertinent, they will have to
find it on their own. They need engaging and significant information. Because there is always so
much information available, students don't feel pressured to learn everything at once. They
would prefer to learn where to look and how to find what they need instead; technology can be
distracting. Both teachers and students may become distracted by high-tech devices that react to
new learners.

Students and teachers must be taught how and when to use technology as a tool in the
new online classroom in a safe and appropriate manner.

We think that focusing on social emotional learning will help to solve the problems with
contemporary education. The development of students’ SEL competence in the classroom needs
to receive specific and deliberate attention if we are to maximize learning in all facets of
students' lives and prepare them to be responsible members of society. The process of gaining the
self-awareness, self-control, and interpersonal skills necessary for success in high establishment,
the workplace, and life is known as social-emotional learning, or SEL. Strong social-emotional
abilities help people succeed academically, professionally, and socially by enabling them to
better handle life's challenges. From impulse control to self-control, from efficient problem-
solving to emotion management and more, SEL provides a foundation for positive, long-term
effects, awareness, self-control, and social skills—all essential for success in high establishment,
the workplace, and life in general. Strong social-emotional abilities help people succeed
academically, professionally, and socially by enabling them to better handle life's challenges.
SEL lays the groundwork for beneficial, long-term effects on children, adults, and communities
by promoting effective problem-solving, self-discipline, impulse control, emotion management,
and more.

In the United States, SEL first gained traction in the late 1960s. The Comer High
Establishment Development program was then successfully tested by child psychologist James
Comer and colleagues from the Yale Children's Education Center. The program was created for
two of the most underprivileged high establishments in New Haven.

According to Comer's program, high establishments had to establish a welcoming
atmosphere where students felt appreciated and loved and where their issues were handled
amicably rather than harshly by their teachers [2]. Health professionals, high establishment
psychologists, and parents participated in the process as well. By the 1980s, behavior and
truancy issues had all but vanished, and academic achievement had risen above average. Other
experts became interested in Comer's program after it proved to be successful. The William T.
Grant Foundation is the sponsor of the W. T. Grant Consortium project, which first surfaced in
the 1980s. This project's experts created a framework for putting social-emotional learning into
practice. They also described the fundamental skills that a learner can acquire from this kind of
instruction. These include the capacity to recognize, assess, and emotional self-control, empathy,
and a welcoming mindset toward others [2].

Like many other things, the pandemic has made the problems brought on by a deficiency
in social-emotional learning worse. During lockdowns, educators and students worldwide were
under a great deal of stress. In addition to technical issues, many teachers reported that it was
more difficult to supervise their students while they were online, and students expressed
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dissatisfaction over distance learning turning into a true neurological test. Because of these
conditions, social-emotional learning is more important than ever.

The increasing need for soft skills is another significant element supporting SEL. Critical
thinking, creativity, emotional intelligence, leadership, and learning capacity are mentioned in
the 2020 World Economic Forum report. According to a 2020 World Economic Forum report, the
skills that will be most in demand by 2025 are critical thinking, creativity, emotional intelligence,
leadership, and quick learning. This is largely related to novel methods of teamwork.

Another significant factor is the market trend toward remote work and downsizing;
zoomers do not want to work at the expense of their health. Managers must be able to establish a
strong personal connection with their staff members because employers must now accept that
workers will not commit suicide to further their careers.

Despite the younger generation's digital upbringing, using computers in place of a natural
setting can be quite stressful. When studying English, SEL imparts knowledge on students to
control their stress. Lack of confidence can affect a digital student's academic career and prevent
them from assimilating into academic groups. Social emotional learning supports contemporary
learners in overcoming these obstacles and developing self-confidence. Another fact that could
be mentioned is that SEL guarantees a solid rapport between educators and students. It is
possible to maintain constant communication to ensure that a leaner doesn't experience
loneliness. Setting clear learning objectives and providing guidance on how to do so can inspire
students to pursue ongoing development. Encourage students to steer clear of ambiguous goals,
like "I want to learn English,” as these can be challenging to accomplish. Instead, divide goals
into manageable tasks using the S.M.A.R.T. (Specific, Measurable, Attainable, Relevant, Time
Based) model [3]. This particular model can assist your students in setting realistic goals that will
inspire and motivate them to keep moving forward.

In light of our experience using online lessons to practice social emotional learning, we
can suggest the following:

Self-management centered on stress management and emotional state recognition in
students. It consistently supports aspiration and aids in achieving necessary goals.

1) By using the emojis that the digital platform offers, it is possible to gauge students’
feelings during online meetings conducted through Zoom. To guess a vocabulary word, movie or
book title, character, phrase, saying, etc., use emojis in the chat. Alternately, present a scenario
and ask students to use emojis to express how they would feel or react in it.

2) Quizzlet or Kahoot are used in English lessons to provide learners' opinions and
choices. For instance, it might be suggested to play the game "Are you in or out?" at the start of
the lessons. After saying a word or phrase, like "simulator,” the instructor asks, "Are you in or
out?" Are you in or out of the Muster Station? Are you in or out, bulker ship? In the chat,
students’ type "in" or "out." Then, having discussions or asking questions can be a useful follow-
up.

3) Having conversations about perspective, problem-solving, empathy, and decision-
making while reading aloud is a fantastic method to teach social and emotional skills.

Self-awareness that emphasizes what students "can do" in addition to teaching them
specific techniques for embracing a growth mindset. Regarding the lessons, make clear the aims
and objectives, outline the plan in detail, and provide numerous visual aids—such as images and
videos—that demonstrate the strategy in use. Offer to achieve group objectives, foster teamwork
during the lessons, and guarantee critical thinking in practical contexts.

Maintaining visibility is crucial for establishing trust. It can be viewed as a face-to-face
conversation, creating a productive online gathering. It is much more effective when students see
each other and work together because being remote has a negative impact.

2) We could use an interactive board to write the primary learning objectives while
conducting regular lessons using Zoom. Students always feel more focused and engaged in the
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regular lessons when they do this. After the meeting, we can review and talk about the results
from this English lesson.

3) Try to plan and deliver your lessons on a regular basis. This is to give students the
impression that they are in a secure learning environment.

Perspectives are understood by social awareness. Encourage English language learners to
participate in group discussions and provide them with plenty of opportunities to discuss casual
subjects so they can get accustomed to using these frameworks. Show that you understand and
have empathy for them. During the lesson's icebreaker, find out about the interests of the
students.

Constructive thinking and problem solving are the cornerstones of responsible
conversation making. Learning scenarios that create cognitive conflict and test students' thinking
were developed in the classroom to foster critical thinking. Analysis (the capacity to draw
conclusions from data), evaluation (the capacity to assess arguments), argumentation,
hypotheses, and self-regulation (self-testing, self-correction) are the primary components of
critical thinking. The generation of ideas and the refinement of concepts that were put forth were
both components of the creative process. The capacity to articulate one's viewpoint, be open to
responding to inquiries from others, adjust to a partner, and employ both spoken and nonverbal
cues to accomplish the communication goal are all examples of communication in action.
Effective communication with other students is necessary for cooperation to take place. This
communication includes social interaction, accepting shared objectives, and completing
commitments. Students therefore collaborated in groups during this lesson. During our English
classes, we employ a technique known as "think-a-louds.” This aids in illustrating how the
students comprehend the texts, educational materials, and content. The Marine Accidental Report
is an informative resource that students read for professional information that they must
comprehend and analyze for each module.

It is suggested that students complete the questions in order to make their analysis. Prior
to going through the expert reports titled things like "The machinery space fire onboard Oscar
Wilde," "Equipment failure on board Goliath,” "Main engine failure on board the self-
discharging bulk carrier Enterprise,” and so on.

a) What familiarity | have with the subject matter?

b) What knowledge do I anticipate gaining?

c) Can I make sense of what I just read?

d) What else can | do to enhance my understanding?

e) What fresh knowledge have I acquired?

f)  Which were the salient features?

Conclusion. SEL empowers our students to understand and manage their emotions,
establish positive relationships, and make responsible decisions. This balanced approach
promotes academic achievement, improved mental health and constructive social behavior. We
see this in our students every day. We strongly believe in the importance of real-life learning. We
not only provide our students with the opportunity to realize their academic potential, but also
ensure that they practice and hone the critical skills they will need in their future careers.
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PROFESSIONAL ENGLISH ON-LINE
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(Ukraine)

Introduction. The article addresses the challenges facing the modern educational system,
which includes increased requirements, a significant volume of information, and the need for
rapid learning. It highlights the yearly elevation of educational standards, making it increasingly
difficult for educators to achieve desired results using traditional teaching methods. Moreover,
the article underscores the significance of interactive learning models in the context of the global
COVID-19 pandemic and war, which necessitated the adoption of efficient teaching methods for
online classes.

Interactive learning, as a model, has been widely adopted even before the pandemic. It is
valued for its capacity to facilitate a well-organized interaction between teachers and students,
creating a two-way exchange of information. This method centres around students' participation
in an interaction-based, complementary, collective learning process.

The relevance of the research. Researchers are actively exploring the development of
interactive technologies, with a focus on two main areas: technologizing of education and the
utilization of tools to enhance the educational process. Notable scholars like K. Bakhanov, O.
Pometun, L. Pirozhenko, N. Dudnyk, P. Pidkasystyi, T. Panina, and L. Vavilova have shown
interest in incorporating interactive technologies in education. Their works emphasize the
implementation of activity-based and personality-oriented approaches to learning, laying the
theoretical and methodological foundations of interactive learning and describing various forms
of interactive learning.

The effectiveness of teaching future specialists using interactive technologies has become
a subject of great interest to scientists, both in theoretical and methodological aspects. Scholars
like O. Pometun, O. Luchaninova, H. Voloshyna, I. Marushchak, V. Huzeyev, and I. Svyrydenko
emphasize the naturalness, favourable features, and limitless potential of interactive learning
technologies.

The problem statements. The article's primary focus is on analysing the effectiveness of
interactive English for Specific Purposes (ESP) teaching technologies based on the author's
experience. It underscores the importance of introducing innovative pedagogical technologies in
higher education institutions to meet the demands of the maritime industry. The maritime
industry necessitates graduates with probabilistic thinking, who can navigate unfamiliar
situations, requiring the development of individualized education, student independence, and
overall well-being. English is vital as the language of communication in this context, and the
interactive learning model aligns with the demands of modern education, sustaining student
interest and enhancing knowledge quality.

The research results. The article presents the results of work with second- and fourth-
year cadets, analysing and comparing the effectiveness of various technologies in the "Maritime
English” course. Interactive methods for teaching foreign languages are highly favoured among
students as they engage students actively in the learning process. These methods change the
dynamics of teacher-student interaction, shifting the focus from the teacher to the students, who
are encouraged to take the initiative.

In the course of interactive learning, students work in pairs or small to medium-sized
groups, fostering critical thinking and the ability to solve conditional professional problems
through the analysis of circumstances and factual information. This approach encourages the
exchange of opinions, participation in discussions, consideration of different options, and
informed decision-making. Interactive learning in English classes includes various materials
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such as technical texts, court and maritime documents, ship diagrams, and links to forums for
active seafarers.

The article explores modern interactive teaching technologies that significantly enhance
the quality of future seafarers' training. These methods include case-study analysis, role-playing
games, project-based learning, brainstorming, debates, inviting specialists for discussions, and
more. These methods are rooted in collective interaction through conversation, dialogue,
discussion, experience exchange, and assumptions, which promote mutual understanding and the
resolution of learning tasks.

Case-study analysis is highlighted as a method for analysing real-life situations, often
using official websites to investigate accidents and incidents in the merchant marine. This
approach combines theoretical knowledge with practical experience, enabling students to see and
assess the consequences of incorrect actions and reinforcing the importance and relevance of
their learning. While the case method has been shown to activate theoretical knowledge and
practical experience, it does require more preparation time from the teacher.

Role-playing games are introduced as a tool to increase students' effectiveness and
interest in performing roles related to their future profession. These games encourage active
interaction, enhance speech skills, and help students overcome communication barriers.

Inviting specialists from the shipping industry to the classroom is another valuable
approach. These professionals provide first-hand insights and expertise, fostering increased
interest among students and adding significance to subjects related to their field.

Conclusions. The use of interactive methods results in the development of critical
thinking, reflective abilities, analysis and evaluation skills, independent understanding, formation
of new knowledge, active participation in discussions, and the ability to make decisions and
solve complex issues.

The article underscores the importance of modern higher education in providing not only
fundamental knowledge but also the conditions for students' social adaptation and self-education.
The shift from traditional education to lifelong learning and individualized education is seen as
the way forward. Interactive learning technologies are identified as a key component in shaping
active, creative, and competitive individuals. This transition marks a shift from knowledge-based
pedagogy to developmental pedagogy, focusing on skill acquisition and self-development. The
article emphasizes that meeting the challenges of education in the contemporary world under the
stressful conditions requires innovative approaches such as interactive learning to ensure the
high-level professional training of future navigators.
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INTELLIGENT SEAFARERS FOR INTELLIGENT SHIPS

Ohorodnyk N. Ye.
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Introduction. It is natural that the development of post-industrial society and the
information sector dominance in the economy, focused mainly on information using (its
production, storage, processing, exchange and consumption), cause significant changes in human
lifestyle and the world system as a whole. It is now clear that a new civilizational paradigm is
being formed, in which information becomes the driving force of development and progress and,
accordingly, stimulates intellectual activity.

In recent decades, labor intellectualization has also affected merchant shipping.
Generating and implementing various innovations have not only reduced physical activity and
routine work, but also emphasized the need to constantly acquire knowledge and competencies
due to substantial increase in the seafarers’ intellectual activity.

The relevance of the research. In merchant shipping, as in many other industries, the
labor intellectualization is becoming increasingly important. It involves the implementation and
use of information technologies, automation, artificial intelligence (Al) and other modern
technologies to increase the labor efficiency, accuracy, and productivity. In the context of
merchant shipping, this may include, according to experts, such aspects as automation in supply
chain management, vessel and equipment monitoring systems, electronic document management
platforms, Al planning and forecasting, energy management systems etc.

On the other hand, all the progressive innovations in the field of intelligent ship
equipment (digitalization and sensor technologies, cloud-based and networking technologies) are
pushing the shipping industry towards ship personnel intellectualization.

Research objective. The purpose of the study is to explore the ways of promoting the
future seafarers’ intelligence level at the English language lessons.

Research results. The word intellectualization is often interpreted as saturation with
knowledge. The predominance of intellectual activities, according to scientists, will change the
very essence of a man and create a new type of people: Homo sapiens from a reasonable man
will gradually transform into Homo intelligens — a knowledgeable man [1:482; 2:9; 3:317], in
other words, an intellectual man — a knowledge worker or brainworker, with a highly developed
intellect and analytical thinking [4].

Highly effective in information and analytical activities, such a person is usually able to
think well and quickly, gaining insight into things, and, if necessary, is also able to think in depth
and justify his actions. His professional qualities alongside with sharp wit and intelligence
include also good sense and sound thinking, which together provide a useful framework for both
quick and timely response as well as for making complex and balanced decisions. Such
professional qualities reinforced by skills and abilities for teamwork and English-language
communication are practically invaluable today. Specialists of precisely this level are badly
needed by the modern marine industry.

Noting the fundamental technical changes that have occurred in the world fleet over the
past decades regarding the safe operation of the vessel and, above all, the uninterrupted
functioning of the ship's power plant (SPP) as the main on-board complex, as well as other
general ship systems and mechanisms, experts on the training of ship mechanics simultaneously
point out the paradox consequences of fleet modernization [5].

In parallel with the fundamental technical changes that have taken place in the world fleet
in recent decades regarding ship safety, marine engineers' training specialists note the
paradoxical results of fleet modernization. Primarily, this concerns the smooth operation of the
ship's power plant (SPP) as the main onboard complex, as well as other general ship systems and
mechanisms.
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On the one side, progressive changes in the automatic control of ship operation are
obvious. It has been proven that automated equipment and computer-integrated technologies
provide reliability and safety in ship equipment operation and maintenance, reducing the
probability of errors by means of a central control system. Modern hardware and software
systems make it possible not only to control automatically and control, but also to diagnose.
Moreover, they provide in-place diagnostics, when the technical condition (level of wear and
damage) of ship equipment is determined without disassembling or destroying it.

On the other side, according to ergonomics, automation not only does not eliminate the
human factor, but, on the contrary, enhances it. According to experts due to the multiple increase
of mostly the English language information volume (esp. in critical situations), the quality of
data processing is significantly lost.

Due to some effects of automation, such as crew reduction (a desired goal of shipowners)
and loss of sensory characteristics of the current equipment state obtained through the senses, the
logical analysis of indicators is difficult. The heuristic method of processing large amounts of
information is quite unreliable due to its certain approximation and inaccuracy. Therefore,
today, according to researchers, marine engineers with abilities for analytical processing English-
language technical information, equipped with interdisciplinary technologies, are becoming
extremely in demand because of their ability to go beyond specialized training and solve new
challenges. [5, 6]. In an international crew, among the listed qualities of a seafarer, the ability to
successfully communicate during group discussions and respond in a timely manner to emerging
challenges is also of particular importance.

At the same time, Maritime education and training (MET) experts emphasize insufficient
attention to decision-making skills for uncertain conditions. Differentiated teaching of various
disciplines, practiced in modern education has almost no projections into real professional
activity, which is usually characterized by clearly marked interdisciplinarity.

So, on gaining dispersed knowledge, young specialists can feel completely helpless,
finding themselves totally helpless in situations where the facts do not match the knowledge they
have. As a result, there is no proper response to an external challenge due to the lack of
experience in reacting on it. [5]. If we add another crucial factor - the factor of uncertain
communication in English, which turns out to be quite probable and natural in any emergency as
well as in circumstances with some degree of uncertainty or lack of knowledge, then the
situation most likely comes to a dead-end.

It is clear that in the face of high uncertainty, the ability to find an adequate solution to
the problems encountered assumes particular importance. The ability to independently develop
the necessary competencies is defined by scientists as meta-competence [2, 6]. As mentioned
above, the development of meta-competencies provides the basis for future demand on the labor
market due to their interdisciplinary and therefore universal character, that enables the solution
of any professional and life problems. And they become almost invaluable if supported by a high
level English-speaking competence in professional communication.

A significant role in the development of meta-competencies is played by cognitive
processes, more precisely thinking and metathinking. It is thinking, according to scientists, that
plays the most important role in the ability to adapt to changing conditions, question reality and
make optimal decisions.

Due to the impossibility for at least somehow predicting the events in total uncertainty,
there is a need for alternative ways to stimulate one’s own mental activity for reformatting
mental processes and tailoring them to fundamentally different from the previously established
algorithm.

Researchers claim that the format of one’s own thinking can be changed through the
mechanism of metathinking which is a notch above. This is also emphasized by the ancient
Greek prefix meta- (uetd-) with the meaning after, indicating continuity in development and
manifestation. It is also worth noting that all meta-processes can be distinguished not only by
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their complexity, but also by their focus, i.e. their object of influence. [2]. They are most fully
revealed when functioning in the system, along with all the other personal qualities and
characteristics involved in a given task.

So, as the ability to learn, analyze, and also change one's own way of thinking, adapting it
to the problem at hand, metathinking performs both cognitive and regulatory functions at the
same time. It also acts as an integrative mechanism for regulating the human activity and
behavior as well as a means of solving seemingly unsolvable problems.

The results of modern scientific research on the development of metacognitive abilities in
students are quite encouraging. In particular, the diagnosis of reflection, recognized as the main
indicator of metathinking for conscious introspection followed by rethinking and transformation,
revealed a steady upward trend in the percentage of students with high and medium reflexivity
when using special teaching technologies [2].

In addition, the psychological data on the close relationship between thinking and speech
testify in favor of assessing students' metathinking by observing their speech behavior. As the
mental activity indicator and as its direct verbal manifestation, speech behavior acts as a valuable
material for recognizing metacognitive abilities. Therefore, according to research results, the
following skills they can serve as criteria for assessing metathinking:

— to develop a plan and action strategy

— to identify the problem, formulate goals and objectives

— to outline the work context (physical and social factors affecting the nature of work)

— to stick to the plan

— to coordinate activities with the outputs and requirements

— to realize and verbalize (describe verbally) dead-ends, uncertain conditions or
impossible situations

— to change strategies by measuring success.

It has been proven that the ability to perform these actions confirms the ability to consciously
regulate one's own mental activity.

Intellectualization by means of the English language can be achieved through various
practical tasks that engage students intellectually. They not only facilitate the Maritime English
proficiency but also promote mastering their professional skills as well as the abilities for critical
thinking and problem-solving, taking on challenges and decision-making, etc. Here are some
practical ways used at the English lessons that can contribute essentially to intellectual
education:

— group discussions, or process of talking about something in order to reach a decision
or to exchange ideas. The focus is made on solving problems together and finding solutions.
They may be held in the form of a fact-based discussion about practical things on day-to-day
topics; opinion-based discussion check how participants express their opinions or views and
therefore based less on facts and more on opinions; case study discussions with critical analysis
and simulation of real-life situations; and abstract discussions with focus on intangible topics
and innovative thinking and creativity.

— debates as formal discussions about a subject where students have different views on
current affairs, ethical issues, or professional topics. Debates encourage students to use evidence
and logic to support their arguments on contradictive standpoints.

— acase study as a detailed examination of a real-life event related to the topic to answer
why or how questions which involves students in conducting their own independent research. As
a tool for analysis and discussion it uses multiple methods of data processing: tracking,
analyzing, recording, simulating, interpreting, summarizing, and reporting the findings.

— problem-solving strategy, or teaching through problem-solving — activities which are
productive both for language learning and intellectual development as they include deciphering
word meanings and context clues, solving deliberately confusing puzzles and semantic tricks, or
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completing other linguistic challenges as well as critical thinking to define the problem, generate
possible solutions, evaluate and select them, and argue for their implementation.

— project method — a method of teaching and learning in which students master their
language skills plus acquire knowledge and skills by exploring real-world problems which
require a period of time to resolve. Through problem-based learning, students learn how to
arrange their group research effectively and practise such thinking processes as analyzing and
clarifying the problem, brainstorming and generating creative ideas and alternative solutions,
reasoning in support of the expected benefits, creating a roadmap and applying change strategies
(reconstructing, replanning, regrouping etc.) in case of doubt or inaccuracy, and, crucially,
establishing interdisciplinary connections by synthesizing or integrating ideas from other
disciplines.

— creative writing techniques — assignments that stimulate imaginative thinking and
original ideas. Very often, creativity and imagination are encouraged more than the provision of
facts and information. As well as polishing language skills for drafting, revising and editing, it
will help to develop logical flow of thought, persuasive reasoning and sound conclusions. By the
way, this is a good alternative for those who find it much easier to present their ideas in writing.

— critical reading activities involves a thorough examination of the claims and
arguments presented, rather than accepting the given text without question. Students are
encouraged to critically read and analyze, providing any negative or disapproving remarks they
may have. Expressing their viewpoints and analyses in English improves not only their language
proficiency but also stimulates and inspires the mind fostering critical thinking and reasoning
skills.

— creative reading activities emphasize active involvement and interpretation of the any
professional text (articles, reports, essays, manuals, research papers etc.) rather than passive
absorption of its content. Engaging with professional material at a deeper level, exploring its
themes, ideas, and implications through imagination and critical thinking is crucial for
developing decision-making and problem-solving skills. An open-minded future professional is
able to overcome cognitive biases when only facts confirming assumptions are attended to,
while disproving ones are ignored. He can evaluate information effectively and make informed
decisions.

Conclusion. The practical activities presented not only enhance language skills but also
foster critical thinking, creativity, and a deeper understanding of the subject. They not only
encourage students to express themselves effectively in English but also cultivate their ability to
intellectualize their professional education. This is not an exhaustive list of teaching methods
employed in English classes to educate highly intelligent specialists. The rise of artificial
intelligence poses new challenges for educational technologies still to be solved. The significant
role of the English language in promoting intellectual growth and delivering high-quality
training to skilled seafarers cannot be overestimated. Moreover, it offers access to professional
information and enables effective communication in multinational settings, fostering teamwork
and close collaboration across diverse fields of study.
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EKOJIOT'TYHI PU3UKHU TA BE3IIEKA HA MOPI B YKPAIHI

Kyp’an B. B.
Jynaiicokuii ghaxosuii konedsc Hayionanvnozo ynisepcumemy « Odecbka MOpPCoKa akademisny
(I3main, Yrpaina)
bninoecvka P. 1.
Hayionanvnuii ynigepcumem «Ooecbka MOpcbKa akaoemisy
(Ooeca, Ykpaina)
Kyp’an B. B.
mazicmp XepcoHcbKOI 0epaicasHoi MOpcobKoi akademii,
gaxynomem cyonosoi enepeemuru X IMA, 3-1i mexanix
(Xepcon, Yxpaina)

Beryn. Exomnoriuni pusuku Ta 6e3meka Ha MOpi € BXKJIMBUMHU MTUTAHHIMH, sIKI HEOOX1THO
po3rasaaTu B KOMIUIeKci. J{ist 3a0e3nederHHs: eKoIoriaHo1 0e3MeKn MOPCHhKOI raimy3i HeoOXiaHO
BIIPOBAKYBATH 3aXO/H I110/I0 3MEHIIEHHS 3a0pyJHEHHS, 3aXUCTy €KOCHCTEM Ta 3MIiHH KJIIMaTy.
Be3neuHi cyaHa MEHIIE CXWIBbHI IO BUKUIIB 3a0pyHIOIOYHX PEYOBHH, a TAKOX JIO0 aBapiH, siKi
MOXKYTh HPHU3BECTH A0 3a0pyIHEHHS HABKOJHUIIHBOIO cepenoBumia. Pazom 3 TuMm, BiliHa B
VYkpaini npusBena 10 OUTBII CEpHO3HOTO MOTIpIICHHS Oe3nekn Ha Mopi. JJo OCHOBHHX 3arpos i
PHU3HKIB MOYKHA BIIHECTH 3POCTAHHS KUTBKOCTI MiH 1 IHITUX HeOe3neuHuX npeameTiB y YopHomy
Ta A30BCHKOMY MOPSX, 3HIKEHHS €(DEKTHBHOCTI CHCTEM KOHTPOJIIO 33 JOTPHUMAHHSM MPABUII
Oe3IeKu Ha Mopi Ta 1H.

AKTyaJlbHiCTh JOCJTI/ZKEHHsI 3yMOBJICHE YMOBaMHU CBHOTOJICHHA: BiifHOIO B YKpaiHi,
PO3IOYATO0 POCIHCHKOI (eaepaliicro, Mo CIPUYUHUIO TMOTJIMOICHHS EKOJIOTIYHOI KPH3U B
YopHoMy Ta A30BCHKOMY MOpSIX.

IlocranoBka 3anmaui. HemonaBHo mpuiinaTra «Crtpareris aepkaBHOI €KOJOTIYHOT
nojiTuku Ykpainu Ha nepioa 1o 2030 poky» ta [Inan i 1o Hei g0 2025 poKy BCTaHOBIIIOIOTH
OinbIr aMOITHI IUTI MIOJO 3MEHIICHHS 3a0pyIHEHHS Ta OiIbIl €(PEKTUBHOTO BUKOPUCTAHHS
NPUPOIAHUX peCypciB, a OHOBIeHMH HarioHanbHO BH3HAYEHHWII BHECOK 3000B’SI3y€ KpaiHy
3MeHITyBaTH Bukuan napaukoBux rasiB 10 2030 poky ToMy 3aBIaHHSIM JOCTiIKEeHHSI € aHaTi3
Ta JOCHTIJDKeHHS, SKi ICHYIOTh €KOJIOTiUHI PHU3MKM B yMOBaxX ChOTOJCHHS: BiifHM B YKpaiHi,
PO3I0YaToi PoCiiichKoro (hemeparlti€ero.

PesyabTaTn gochaigxenb. Exonoriyna 0Oes3meka 3a CBOEO MPHUPOJOI0 € CTAaHOM
MPUPOJIHOTO 3aXUCTy HABKOJIHMIIHBOTO CEPEJOBHUIINA Ta JKUTTEBO BAXIIMBHUX IHTEPECIB JIIOJAUHU
BiJl MOXIJIMBOTO HETATUBHOTO BIUTUBY T'OCIIOJAPCHKOI Ta 1HINOT MiSIIBHOCTI, BiJ HAJA3BUYAMHHUX
CUTYyaLlill MPUPOJIHOT Ta TEXHOTCHHOI MPUPOJIU Ta iX HacHiaku. L]e Bu3HaueHHs MOXKHA 3BECTH J10
KOPOTKOTO (OpMyIIIOBaHHS — CTaHy 3axucTy Big HeOesmek. ExonmoriyHumii pw3mk — 1e
HMOBIpHICTh 3MiH Ta (a00) pyHHYBaHHS €KOJIOTIYHOI MiJISHKH B pe3yjbTaTi 3MiH Yy
HaBKOJIMIIHROMY cepenoBHIi. BiitHa B YkpaiHi npusBena 10 cepio3HUX €KOJOTIYHUX 3arpo3 i
PHU3HKIB Ha MODI.

1. 3abpynueHHs HAPTOI Ta IHIIMMUA TOKCHYHUMHU PEYOBHHAMH BHACTIIOK OOCTPLTIB i
OomOapayBanb HadToO0a3, HadTOmEpepoOHUX 3aBOMIB 1 IHIMKMX 00'€kTiB HadTOra3oBoi
MIPOMUCIIOBOCTI B YKpaiHi, a TAK0X YHACIIIIOK TOMITKO/KEHHS cyieH y YopHOMY Ta A30BCBKOMY
MOpSIX, B BOJIy TIOTPAITMIN 3HAYHI 00CSATH HaTH Ta 1HIIMX TOKCHYHUX pevoBHH. lle mpusBeno
0 3a0pyJHEHHS MOPCHKHUX EKOCHUCTEeM, 3aruOeni MOPCHKMX TBapUH 1 POCIHH, a TaKOXK
MOTIPIIICHHS SKOCTI BOJIH.

2.  3HUIIEHHS MOPCHKHX OIOTOMIB BHACHIJOK BIHCHKOBHX il y NpuUOEpEKHUX
parioHax YkpaiHu OyJiu TOIIKO/KEHI a00 3HUINEHI YHMCICHHI MOPCHKI O10TOMH, BKIIFOYAIOYH
KOpaJioBi pudH, MaHrpoBi Jicu Ta iHmi. Lle nmpusBeno 10 mopyumeHHs OpUPOAHUX MPOIECIB i
MOTIPILIEHHS CTAaHY MOPCHKUX €KOCHCTEM.

3. 3HmwKeHHS 010pI3HOMAHITTS BHACHIAOK 3a0pyIHEHHS, 3HUILEHHS O10TOMIB Ta IHIIMX
¢dakTopiB, MOB'I3aHKX 3 BiltHOIO, Y HopHOMY Ta A30BCHKOMY MOPSX CIIOCTEPITa€ThCS 3HIKEHHS
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OlopizHOMaHITTA. Lle mpu3Beno 10 3MEHIICHHS KUTBKOCTI BHJIIB MOPCHKHX TBApWH 1 POCIHH, a
TaKO MOTIPIICHHS IXHBOTO CTaHy.

4. 3miHuM KiiMaTy, sIKI TOB'SI3aHI 3 THUM, IO BHACIIIOK OOMOBHX i y TOBITpPS
BUJIUISETHCS BEIHMKA KUIbKICTh TAPHUKOBUX Ta3iB, sIKi CIPUSIOTH IN100aIbHOMY MOTEILTIHHIO.

L{i exosioriyHi 3arpo3u 1 pU3MKU HETaTHBHO BIUIMBAIOTh HA HABKOJIMIIHE CEPEIOBUIIE,
3JI0pOB'S JIIOACH 1 €KOHOMIKY YKpaiHU Ta IHIIMX KpaiH, M0 MEXYITh 3 YOpHUM 1 A30BCHKUM
MOPSIMHU.

HaBeneMo nesiki KOHKpETHI NMPHUKIATN 3aXOJiB, SKI MOXYTb OyTH BIIPOBAKEHI IS
3MEHILEHHS €KOJIOTTYHUX PU3HUKIB, MMOB'I3aHUX 3 MOPCHKOIO Tally3310:

v TlpunuHeHHsT BICHKOBUX il B NpHOEpeKHUX palioHax YKpaiHW, IO JO03BOJUTH
3MEHIIUTH 3a0pyIHEHHS, 3HUIICHHs 010TOMIB Ta 1HIII HETaTHBHI BIUTUBU HA JOBKIJLJIS.

v’ BKUTH 3aX0J1iB 010 JIKBialii HACIiIKiB 3a0pyJHEHHS MOPS: OUMCTKA 3a0pYAHEHHUX
JISTHOK MOPsI, BITHOBJICHHSI TIOITKO/HKEHUX O10TOITIB Ta 1HIII 3aXO0/IH.

v’ Po3po0Ka Ta BIIPOBAKEHHS OLIbII €KOJIOTYHO YUCTUX TEXHOJIOTIH.

v BripoBa/KeHHs e(pEKTUBHUX CHCTEM YIPABJIiHHS BiIX01aMH.

v' 3Mil[HEHHS KOHTPOJIIO 33 IOTPUMAHHIM MiKHAPOJHUX KOHBEHIH Ta MPABHIL.

BucnoBku. YkpaiHa Ta MI>KHApOJIHI OpraHi3allli B)KHBAIOTh 3aXO/lIB IIOO ITiABHUIICHHS
Oe3neKkyu Ha MOpI B YMOBaX ChOTOJCHHS B YKpaiHi, OJHAK IIi 3aXOJH € HEeJOCTATHIMH, 1 JJIs iX
e(eKTUBHOTO NPOBEJCHHS HEOOXIJHO 3aJy4eHHS [OJIaTKOBI pecypcu Ta 3ycwuis. Jlus
MiIBUIICHHS Oe3lmeku Ha MOpi B YKpaiHi M dYac BIHHH aBTOPH PEKOMEHAYIOTh
BUKOPUCTOBYBAaTH OE3MIJOTHI JTalNbHI amapari JJIs BHUSBJICHHS MiH 1 IHIIUX HeOE3MeYHHX
MPEIMETIB;, BCTAHOBJICHHS CHCTEMH MOHITOPHHTY MOPCBKOTO TIPOCTOPY, sika Oyne
BUKOPHCTOBYBATHCS JJIsi BUSBIICHHS MMOPYIICHb MpaBuil O0e3MeKu Ha MOpi; MPOBOJUTH HaBYAJIbHI
porpamMu JIsl CyJHOIUIABHUX KOMIIAHIM 1 MepcoHaly 3 MHUTaHb OE3MEeKH Ha MOpPI B yMOBax
BiifHHU. TOMYy NMHUTaHHS €KOJOTTYHUX PU3HKIB Ta O€3MEeKH Ha MOpI € Ha/I3BUYANHO BaXKJIUBUMH, SIK1
noTpeOyroTh BUPILICHHS BXKE 3apas3.
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PO3POBKA TA BITPOBA/IZKEHHSA XMAPHOTI'O 3ACOBY IJIA
®OPMYBAHHA TA IHTEJIEKTYAJIBHOT'O AHAJII3Y METAJJAHUX
3/I0BYBAUYIB OCBITU

leaniwena K. B., Hocog I1. C., Jlesuyvkuit B. M.
Xepconcoka oeporcasna mopcbka akaoemist
(Vkpaina)

Beryn. CywacHuil OCBITHIH MpOCTIp BHMMara€ IOCTIHHOTO OHOBJIEHHS METO[IIB
yIOpaBIiHHA Ta KOHTPOJIO, OCOOJMBO Yy BHIIMX HaBYAJbHUX 3aKiajax, SKI IMparHyTb
M1BUIYBaTH €(DEKTUBHICTH Ta AKICTh HABYAIBHOTO MPOIIECy. Y IIbOMY KOHTEKCTI IIPEJACTABICHO
npoekT Department KSMA, iHHOBaliifHOIO XMapHOro KiieHT-cepBepHoro Web-nonaTky,
IPU3HAYEHOTO JUIsl ONTHMMI3alii Ta aBTOMAaTH3alli YNpaBIiHHS KOHTHUHIEHTOM CTYJCHTIB
XepCcoHChKOI JepKaBHOI MOpcbKoi akazaeMii. IIpoekT opieHTOBaHMII Ha 3a0e3meyeHHS
PETENIbHOTO KOHTPOJIIO OCBITHBOI [ISJIBHOCTI Ta YIPaBIIHHS JIOKYMEHTAlI€l0 CTYJICHTIB
OakanmaBpary Ta MaricTpatypu sK JEHHOI, Tak 1 3a04HOi () OpM HaBUaHHS, BKIIOYAIOYHM ACIEKTH,
MOB’sI3aH1 3 aKaJeMI4HOI0 MOOLIBHICTIO, Ta JUHAMIKY 3MIH Y HaB4allbHOMY Ipoueci. [Ipoekt
HaJla€ OCHOBY JUIs peai3allii CyyacHUX TEHACHLIN B yIpaBIiHHI JaHUMH, MOKPALIYIOUYH SKICTh
Ta €(EeKTUBHICTh AISUIBHOCTI aKaJEeMIYHOTO MEPCOHAy Ta CHPUSIOYM BIPOBAIKEHHIO BHCOKHX
CTaHJAPTIB OCBITH, 110 € OCOOJMBO aKTyaJlbHUM y KOHTEKCTI OCTaHHIX TpaHcdopMauliid BUIIOI
OCBITH YKpaiHH.

3 MeTor0 BU3HAuUEHHs OCHOBHHMX (yHKUiM mpoekty Department KSMA cnin nposectu
IPYHTOBHHMI aHaii3 cydyacHHX 1HGOpMaILIHHUX 3ac001B YNpPaBIIIHHA HABYAJIbHOK ISUIbHICTIO
CBITOBUX Ji/IEpiB.

OTxe, TpOBEIEMO aHaJi3 ICHYIOYHMX MMAXOAIB MIOJ0 aHATI3y MeTagaHuX 3700yBadyiB
OCBITH:

1. Google Classroom i moB'si3ani 3 HuM Google Education tools (Puc. 1):
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Pucynok 1 — Ctpykrypa Google Education

Crpykrypa: Google Classroom mpaitoe Ha iHpacTpykTtypi Google

iHTerpoBaHmii 3 iHmMMU cepBicamu Google [1, 2].

Cloud 1 TicHO
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OcHoBHi ¢yHKii: Jl03BOJISIE CTBOPIOBATH KIIACH, PO3MOIUIATH 3aBAaHHS, HaJCUIATH
3BOPOTHIH 3B'SI30K 1 eperisaaTu poboTy Y4HiB y peabHOMY yaci [3, 4].

[Iporpamui 3acob6u Ta MOBH NporpaMmyBaHHs: P0o3p00JIeHO 3 BUKOPHCTaHHSIM CY4YacCHUX
BE0-TEXHOJIOT1{, MOBA MPOTPaMyBaHHs HE PO3TOJIOLIY€THCS.

Meroaun 00poOku Ta 30epiraHHs iHdOpMaILii: 30epiraloTbcsi 'y Xmapi 3

Jani

BukopuctanuaMm Google Cloud Services.
2. Canvas by Instructure (Puc. 2):

Technical_Structure Data_Processing Storage
Ruby on Rails, HTML, CSS, JavaScript Data stored in the cloud
Programming_Languages Cloud_Storage
PostgreSQL SSL protocols and encryption
® -
Database Data_Security
AWS hosting REST API for integration
Cloud_Technologies
O O
Start

Main interface for students and teachers

Dashboard

1

Manage courses

Admin_Functionality

Courses

-

Create and manage courses

Course_Management

Organize materials and assessments

Modules

-

Manage tasks and grades Integrate various resources

I

Assignments Learning_Material:

I

Automated grading tools

Course communication forum  Engage studénts in dialogue

Discussions

View and manage student grades

/l

LTI tools and-services Track deadlines and dates

Integration

Internal messaging system

O Inbox

Pucynok 2 — Ctpykrypa Canvas
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Crpykrypa: Canvas TpOINOHYE XMapHI PIMICHHS Ui HaBUYaJIbHUX 3aKjIaaiB, 3
MOYJIMBICTIO PO3TOpTaHHs Ha BIACHUX cepBepax [S].

OcnoBHi  ¢yHukmii: KepyBanHa Kypcamu, HaBYaJIbHI MaTepialid, OIIIHIOBAHHS,
00roBOpEHHS, IHTETpaLlisl 31 CTOPOHHIMH IHCTPYMEHTAMH.

[Iporpamui 3acobu Ta MOBH mporpaMyBaHHs: BukopucroByetrhcsi Ruby on Rails, a Takox
1HII BIJKPHUTI TEXHOJIOTI].

Metoau oOpoOku Ta 30epiranns iHpopmarlii: [linTpumye 0OpoOKYy BEIHMKHX NaHHUX Ta
ixHe 30epiraHHs y xmapi.

3. Moodle:

Crpyxkrypa: Moodle moxe Oyt XMapHUM 2060 pO3TOPHYTHM Ha BIACHUX cepBepax [6].

OcHoBHi ¢yHkii: CTBOpeHHS KyPCiB, BIIPaB, YIIPABIIHHSI KOPUCTYyBadyaMH, 3BITHICTb [7, 8].

[Iporpamui 3acobu Ta MoBH nporpamyBanHs: Hanucanuii nepeBakno na PHP.

Mertoan oOpoOku Ta 30epiranns iHbopmarlii: Moxe BukopuctoByBaTu pizHi CYB/I,
30epirae gaHi Ha cepBepi, 1€ PO3TOPHYTO CUCTEMY.

Start

E—

Courses |

{ CourseManagement
1 ]

v ¥
[Cnuvse(rea!inn Maleriallnlegralinn] [GradingTﬂnls] [S:udentEngagemem] [DeadtineTra:kmg] [\nlernal(nmmunlcaunn]
v . ¥ ¥ . ¥ ¥
CourseEditing [Technicalstructure | i | F | [ DiatogueEschange | (importantpates [userMessaging|

v 2 ¥
I ContentOi i I I Assignmer ‘ [ GradeManagement J CommunicationForum ] [ EventScheduling l l PrivateMessaging l

Modules Assignments ‘ ‘ Grades I Discussions Calendar [ Inbox

'
¥

| Coursedministration ] DataProcessing I [ ProgrammingLanguages ‘

| ]
)

| DmaSecurity] [Cmudsmmge [mbyDnRavLs]

DataProtection A

W
[ssu’mwcols] [ Highavaitabiity [ HTML_CS5_J5 |

"DataEnﬁryptmn ] [ Scalamhty]

FrontEndTechnologies

‘: REST_API ]
/,ﬁ\

- L2 - \
| Externalintegration ‘ 6

Pucynok 3 — Ctpykrypa Moodle

4. Blackboard Learn:
Crpyxkrypa: [linTpumye sik XMapHe, Tak 1 JOKalIbHE pO3rOpTaHHS.
OcHoBHI (pyHKLIT: YIpaBiiHHS KypcaMu, BIpTyalibHI KJIaCHI KIMHATH, OLIIHKH, MOOLJIbHE

HaBuaHHs [9, 10].
[Iporpamui 3aco0u Ta MOBH TMpOTrpaMyBaHHS: 3aCTOCOBYIOTHCS PI3HI TEXHOJOTI,

BKJIFOUHO 3 Java.
Mertoan oOpoOku Ta 30epiranHs iHdopmamrii: Jlani 30epiratoTees y Xmapi abo Ha

cepBepax KIIi€HTIB.
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Home

click clic/ \click
% v

Courses [ Organizations ] [CantentManagement ] 1 MyCourses I CoursePage]

click

MobileApp

create / manage integrate web-conferencing grade./ report L1 support add content view / participate theck view courses view resources

I CreateManageCourses ] Vw r'tualClassrooms [GradesReportlng ] [ Th\rdPartyTools ‘ CourseMatenals] [ AccessCourses] [AccessResources ’

Pucynok 4 — Ctpykrypa Blackboard Learn

5. Schoology:

Crpykrypa: XmapHa miatdopMa AJis yIpaBIiHHSI HABUaHHSIM.

OcnoBHi ¢ynkuii: Kypcu, TecTyBaHHs, OOrOoBOpeHHs, IHTErpaiis 31 CTOPOHHIMH
nonatkamu [11].

[TporpamHi 3aco0u Ta MOBH IpOTpaMyBaHHs: BUKOPUCTOBYIOTh Cy4acHi BEO-TEXHOJIOTI;
KOHKPETH1 MOBH IIPOrpaMyBaHHs HE PO3TOJIOLIYIOThCS.

Metoau 00poOku Ta 30epiranHs iHdopmarii: XmapHe 30epiraHHs, BUKOPHUCTOBYIOTh
CTaHJapTU30BaH1 MIPOTOKOJIU OOMIHY JaHUMHU.

HomePage

W
Courses [ CollaborativeTools I

Yy
l CourseManagement I Forums

Y
[ SharedDocuments ]

Integration

CourseDesign Personalization ] [ AssignmentsAndTesting ]

Pucynok 5 — Ctpykrypa Schoology

AHani3 BUIIEPO3IIIHYTHX 3aC00IB 32 CTPYKTYPOIO Ta OCHOBHMUMHM (DYHKLISIMU JJO3BOJIUB
BU3HAYMUTHU IX CHJIbHI Ta cJa0Ki CTOPOHH, O0COOJMBOCTI 0OpOoOKHM Ta 30epexeHHs iHdopmarii,
reHeparii 3BiTiB. Bci cucteMn MarOTh BUCOKI MOKAa3HUKH OfepaliioHam3alli J1aHux 3700yBadviB,
X 3100y TKIB Ta IHTEJIEKTYaJIbHOI AISITBHOCTI.

OcHoBHuii maTepiai aociaipkenHs. OfHak, cliJi BpaXyBaTH, 10 MOKPAIIEHHS CUCTEM
ynpaBiiHHs HaBuyaHHAM (LMS) moxe OyTu AOCATHYTE 3a JOIOMOIOIO BIIPOBAKEHHS HOBUX
1H(popMaLiHUX 3aC001B Ta TEXHOJOT1H, 30Kpema:

1. Iryunuit intenekt (LOI) Ta wmamwmuHe HaBuaHHs: Bukopucranns I mns
NepCOHaI3allll HaBYAJIbHOIO IPOLECY, aJalTUBHOIO HABYAHHS Ta aHAIITUKW HaByaHHA. 11
TaKOX MOXKE JIOTIOMOTTH B aBTOMAaTHU3allli aAMiHICTPATUBHUX HPOIIECIB 1 OI[IHIOBaHHI CTY/ICHTIB
[12].

2. Big Data: 30ip i aHai3 BeJIMKHX JAHUX JJIS MMOKPAILICHHS 37aTHOCTI BiJCTEXKYBaTH
MPOTPEC CTYJICHTIB, PO3yMIHHS TEHEHIIIN Ta MOJIIMIIEHHS SKOCT1 ocBiTH [13].
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3. Xwmapui TtexHojorii: Ilepexim Ha XwmapHi pimeHHsS s 3a0e3MeYeHHS
MaciTaboOBaHOCTI, HAMIHHOCTI Ta Oe3mneku qanux [14].

4. InTeporniepabenbHICTh JaHUX: Po3poOKa cTaHmapTiB 1 MPOTOKOIIIB ISl JIETKOTO OOMIHY
JaHUMH MK pizHuMu LMS i 30BHIimHIMEU cucteMamu [15].

5. KommiekcHa aHamiTUKa HaByaHHS: PO3BUTOK 1HCTPYMEHTIB aQHAMITHKH  JUIS
BU3HAYEHHS e(EeKTHBHOCTI KypCiB, BUKJIaJa4iB 1 HABUYAIBHUX CTPATETIH.

J1o TOro X BaXKJIMBO BPaxOBYBaTH Cliel(PiKy HaBUAIBLHOTO 3aKiaay, (GOPMH 3BITHOCTI Ta
0co0aMBOCTI POpPMYBaHHS METalaHUX 300yBaYiB OCBITH Ta X HaBYAJIbHY TPAEKTOPIIO B 3aKIa1
OCBITH.

Bce 1e 3ymoBitoe po3poOKy 10JaTKOBOIO CIelliaiizoBaHOro indopMariiiiiHoro Web-
OpPIEHTOBAHOI'O 3aco0y, MO0 JO03BOJIMTh KOMILIEKCHO IMIINTH A0 MiABUIICHHS €()EeKTUBHOCTI
(yHKILIIOBaHHS OCBITHBOTO MPOIIECY, OCOOIUBO B AUCTAHIIIHIN (opmi.

Ile nepenbauae CTBOpPEHHS XMapHOTO Kil€HT-cepBepHOro Web-monaTky i3 JOCTYyHoOM g0
3axMIIeHOi 0a3u JaHuX 3/100yBadiB BUIIOI OCBITH KBasi(ikamii 6akamaBp Ta MaricTp JeHHOI Ta
3a049HO1 (hOpM HaBUaHHJI 1 3a0€3MeuyBaTH HACTYITHUHN (yHKIIIOHAT:

1. HasBuictp Mopmymo Juisl 3aBaHTaxeHHs ekcrnoproBaHoi 3 €JIEBO mnortounoi
iH(popmalii npo 3700yBauiB BUIIOI OCBITH. 3aBaHTa)xeHHs 1H(opMalii nependadyae NPoOMiKHY
JISITBHICTH BiAmoBigansHO1 ocodu Bigaury ICOII ta Mae mpoxoauTu y BU3HAUCHI Jiana3oHU J1aT
11t Bepudikarii qaHux 0asu.

2. MOXIIMBICTh KEpyBaHHA PyXOM KOHTHHIEHTY, a caMe: BiipaxyBaHHs (TIepeBeICHHS
JAHUX JI0 apxiBy); TOHOBJICHHSA (J0/laBaHHSA JaHMX JO IOTOYHOI aKajaeMIdyHOI TPYIH);
akaJieMivHa BiMMyCTKa, TOIO, 3 ypaxyBaHHsM nanux 3 €JIEBO.

3. PosmopminenHs poseil Ta mpaB JOCTYIy 10 OKpeMHX (parMeHTIB 0a3u JaHUX
Department KSMA cniBpoOiTHUKaM J€KaHATIB, BIAMOBIAHMX BIIAUTIB Ta ciyx0 X/MA 3
MeTOI0 3a0e3nedeHHs Oe3MeKH Ta PO3IMOAICHHS 000B’ I3KIB.

4. HasBHicTh 30epexxeHHs1 0a3u JaHUX Y BUIVIAII pe3epBHOI KoMii Ta BiIHOBJICHHS 3a
HeoOXiaHICcTIO back up.

5. MoXnuBiCTh 3aBaHTaXEHHS JOKYMEHTIB, WIO MiATBEPAXKYIOTh (BEepU(DIKYIOTH)
iHpoOpMalliI0 MPO OCBITHIO MisSUTbHICTH 3/100yBaua BUINOI OCBITH ((OTO, 3aliKOBa KHHKKA,
CTYJCHTCHKUI KBUTOK, TPAMOTH Ta TUIUIOMH, TOIIO).

6. MOXIUBICTh EKCIIOPTYBaHHS JaHUX MIOJ0 MiCHs TMPOXUBAHHS, KOHTAKTHI JaH1
3100yBauiB BHUINOI OCBITH Ta iX OaTbkiB muisixoMm 3amnoBHeHHs Google dopwm. Ipusnadenns
BiJIOB1TATEHUX OCI0 MIOJI0 MIEPEHECEHHS JaHUX B HAIIIBABTOMATHYHOMY PEKUMI.

7. HasBHicTb y po3poOmoBaHiii 0a3i JaHMX TOJIB, IO NepeadadyaroTh BHECCHHS
CHIBpOOITHUKAMH JEKaHATy OILIHOK B IMKJII HaBYAJILHUX CEMECTpPiB Ta BIAMOBIAHO M0
3aKpIIUICHOTO 32 3/100yBayaMH BUILOI OCBITH 3aTBEP/KEHOTO HABYAJIBHOTO TUIaHy. MOXKIIMBICTD
BHECEHHS OI[IHOK K MOTOYHMX PE3yJIbTATIB OCBITHHOI MISIIBHOCTI 3700yBauiB BHUIIOI OCBITH
yepe3 MOJyJb «3aJliKOBI Ta eK3aMeHallliH1 B1JIOMOCT1» HayKOBO-TI€IarOT1YHUMHU MpalliBHUKaMH,
10 AaCTh 3MOTY y PEXHMI pealbHOTO Yacy OTPUMYBATH JOKYMEHTH: 3Be/ieHa BigoMicTh; KapTka
3m00yBaya BUIOI OCBITH; AkamemiuHa noBigka; Jlomatok mo saurmiomy. HasiBHICTB
PO3MEXyBaHHS PIBHIB JOCTYIy JI0 BIJOMOCTEH 3a PIBHSAMHU IS CIIBPOOITHUKIB JEKaHATIB Ta
HayKOBO-TIEIarOT1YHUX MPAIiBHUKIB AKaaeMii.

30epexeHHsT XPOHOJIOTIi i y9aCHHUKIB OCBITHBOI AISUTBHOCTI, SIKI MalOTh JOCTYT J0 0a3u
JTAHUX B MEXaxX CBOIX (PyHKIIIOHATBHUX 000B’SI3KIB.

Etanu peanizamii mpoekty Department KSMA, mnepenbadarorh MOCTIIOBHY 1
pe3yIbTaTUBHY PO3pOOKY HACTYITHUX CTPYKTYPHUX MOJIYJIiB IPOTPaMHOTo 3aco0y:

1. Monynb «Akagemiuni rpynu» (Puc. 6).
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Mopnyne Kepye Kypcamu Ta IpylnamMH KypCaHTIiB/CTyneHTiB. Moayib HpU3HAYCHUH IS
CTBOPEHHS, aKTWBaIlil, JeakTHBalii Ta BUAAJICHHSA aKaJEMIYHHUX TPYI, 3 MOXJMBICTIO 3MiHU
HAIOBHEHHS TPYTI.

Monysb CKIIaIaeThCs 3 HACTYITHUX (POPM:

— KepyBaHHS rpyIaMu;

— KepyBaHHS BMiCTOM TPYIIH.

Mepen rpyn
KSMA Departments [ Bcrrpynu APy ]

Mokasat 50 v 3anucis

@ LokymeHTn ¥

[ w4 A ] _Cm ] |
E] LonoMixHe ¥ 211 2022 - 2023 AxTuBHa m
Q HagyanbHi nnaHm ¥ 211-3 2022 -2023 AKTMBHa 'E'

211 2022 - 2023 A ©
82 Bcirpynu ~ i KTWBHA - m

211cn-3 2022 -2023 AkTUBHa m
Q HasuanbHi nnawm ~

212 2022 - 2023 AxTueHa [ & ]
82 Bcirpynu ~

212-3 2022 - 2023 AkTuBHa [(® ]
2 Mpakmuka ¥ 212cn 2022 - 2023 ATisHa (& ]

Pucynok 6 — ®opma «AkageMidHi TPyIIN»

2. Monynb «KepyBanus 3q00yBauamu ocBiti» (Puc. 7, 8).

Monynb kepye 3700yBadaMy OCBITU B CUCTEMI.

Monynb nae 3Mory IMIOPTYBaTH B CUCTEMY CTYJAEHTIB 3a JOIIOMOTroro ¢aiiiB gpopmaTy
CSV, 3renepoBanux 3a jponomoroio cucremu €JIEBO, abo cTtBOproBaTH 3100yBayiB OCBITH
BpY4YHY.

Monaynp miaTpuMye iMIopt 3100yBadiB OCBITH TpyIlaMH, sIKi MONEPEeIHbO MaloTh OyTH
CTBOpEHI /1a JOCTYIHI JUIsl IMIIOPTY.

Q,
HOLUYK HaB4albHUX KapTOK

Mokasatm 50 v 3anucis Mowyk:

R I T B
11497697 YAPAENiHHA CYAHOBIMIA TEXHIUHIMIA CUCTEMAMM | KOMNNEKCaMM (BAKANABP, KNACUKY, 330uHa, [ o ]
B Aoxymesm ~ Habip 2022p)
(2] Ronowmisue ~ 11497696 YNPaBAiHHA CYAHOBIMM TEXHIYHUMI CHCTEMAaMM | KOMNNEKCaMU (6AKANABP, KNACUKY, 3A04HA,
HaGip 2022p)
B Hasuanswi nnann ~
11497695 YNDAENiHHS CYAHOBIMM TEXHIUHIMIA CUCTEMAMM | KOMNNEKCaMU (63KANABP, KNACUKY, 3304Ha, [ < ]
82 Bcirpynm ~ Habip 2022p.)
B Besuancis s~ 11497692 YNDaBniHKA CyAHOBIMI TEXHIUHUMI CUCTEMaMM | KOMN/IEKCaMM (6aKANABP, KNACHKK, 3204Ha
Habip 2022p.)
82 Bcirpynu ¥
11497683 Hairauis | ynpaBniHHA MOPCHKUMI CyaHamy (6akanasp (a 6asi M3CO), 3aouma, pik BTNy
202

82 Mpakmka ~

Pucynok 7 — ®opma «KepyBanHs 37100yBauaMu OCBITID

Monaynb cKlaaeTbCcs HACTYITHUX (GOpM:
—  TepeJIiK Ta MOIIYK CTYJICHTIB;

—  JoJaBaHHA 3100yBayiB OCBITH;

—  penaryBaHHs 3700yBayiB OCBITH;

—  TIaKeTHUH IMIIOPT 3100yBaviB OCBITH;
—  J0JaBaHHS IOKyMEHTIB.
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KapTka KypcaHTa
EN: Petrov Mykhaylo
Hasuanbhui nnax
YNPaBAIHHA CYAHOBMMM TEXHINHIMU CHCTEMAMM | KOMNNEKCaMH (MAFICTPH, AeHHa, pik Habopy 2022)
TenedoHun
- s Konorrap
Anpecu
T-! A
BiaMmiueHui B rpynax IHdopmauis npo 6aTbKiB Ta onNikyHIB
I T = S - S
262m 2022 - 2023 up Axtvera 3apaxosasit (o]
Haropoan
BiaMiuenuin B Hakasax
[oraxun
T — T — — T — [ — e S e S—"
206-¢ 21102022 aKa3 Ha 3aPaxyBIHHE n
JloKyMeHTU Npo oceiTy
N N R N N——
B17 153669 3006.2017 Dunnow Gakanaepa 2
IpoineHi npakTuku
Micue / waxas | TMepesanpasneso / NOROENEHO / NOBTOPHO HANPIBAEHO

Pucynok 8 — ®opma «Kaprtka kypcanTa»

Mowyk KypcaHTa

Mokasatw 50 v  3anucis Mowyk
KA Departments oo ] e [ s

11497697 02.05.1985
B nokymertn ~

11497696 05.11.1986
LonoMix+e ¥

11497695 05.12.1985 [0 ] 7]
B Hasuanswi nnanm ~ 11497692 11.04.1988 (o] 7]
88 Bei rpynu ~ 11497683 12.11.1987 [0 ] 7]
B Hasvanswi nnann ~ 11497682 04.05.1979 [0 ] 7]
99 B royrs 11497681 13.06.1993 [0 ] 7 ]

11497680 07.12.1977 2
82 Mpakmuka ~ n-

Pucynok 9 — @opma «Ilomyk kypcantay

3. Mogyns «batbku Ta omiKyHM»

Monynb npu3HayeHo Jyisd Meperisay Ta peraryBanHs iH(opmarlii npo ociO, mpuB’a3aHUX
710 3100yBaviB OCBITH, HAPUKJIAJ, PO OaTbKIiB a00 OMIKYHIB.

Mopynb CKIIaJa€eThCss HACTYTHUX (POpM:

— meperuan iHbopMarllii mpo 6aTbKiB 200 OMIKYHIB;

—  JoJaBaHHsS OaTHKiB/OMIKYHIB;

—  BUJaJICHHS OATHKiB/OMIKYHIB;

— 3MiHa iHpopMallii po 6aThKiB/OMIKYHIB.

4. Monaynb «KepyBaHHSI KOpUCTyBauaMm»

Monynb gae 3Mory JoJ1aBaTi, BUJAJSTH, pefaryBaTiu kopuctyBauiB Department KSMA,
NpU3HAYATH MpaBa JOCTYIy OKPEMHM KOPUCTYBadaM abo TpynaM KOpHCTYBayiB.

KopucryBaui cTBOpIOlOThCS aamiHicTpaTopoM cuctemu Department KSMA, iammi
KOPUCTYBadi HE MalOTh JIOCTYITY 1O JAHOTO MOJIYJIS.

Moynb CKIIaIa€ThCst HACTYITHUX (POPM:

—  TepeJiK Ta MOIIyK KOPUCTYBayviB,

—  JI0JlaBaHHs KOpPHUCTYyBaua;
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— penaryBaHHs KOpHCTyBauya.

5. Moayns «KepyBaHHS HaBUAIHLHUMHM IJITAHAMH Ta JUCIHILTIHAMEI

Monynb TmpU3HAYEHO 7S KEpPyBaHHS HABYAILHUMHU ITUTAHAMHU Ta BIAMOBIAHO IO HUX
HaBYagbHUMHU qucturutinamu (Puc. 10,11).

Monyb CKIIaAa€ThCss HACTYITHUX (popm:

—  Teperisl HaBYaJbHUX IJIaHIB;

—  JI0JaBaHHS HaBYaJILHUX JUCIMILIIH;

—  BUJAJEHHS HaBYAJbHHMX JUCIIMILTIH.

Mepenik HaBYaNbHUX NNaHIB

OceiTHii Dara

Wndp Cneujanizauin % ®opma Cratyc
KSMA Departments piseHb | ATRODMNEHER
271.01 Hasirauis i ynpasnisHs MOPCbKUMU CyaHaMU Bakanasp  [enna 10.05.2022p. 3aTeepwKeHuin a
B Roxymenn ~
Hasirauis i ynpasninHs MopcKumu cyanamu (6akanasp (wa 6a3i M3CO), penna, pi sctyny 2022)
[lonomixse ~
271.01 Hasirauis i ynpasninmg MOPCHKMMIA CyAHaMA Bakanasp  [ewwa 10.05.2022p. 3arseparenn (R
[ Hasuanswi nnanm ~
3 Hasirauis i ynpasniHHs MOpcbkiMi cyaHamu (6akanasp (Ha 6a3i OKP Monoawwmit cnewianict), aexHa, pik scTyny
82 Bcirpynu ~ Zoey
2022)
[ Hasuanoi nnawm ~ 271.01 Hasirauis i yNpasniHHS MOPCHKMMU CyaHaMM Bakanasp 3aouna 10.05.2022p. 3aTeepKeHnn n
88 Bcirpynu ~
Hasirawis | ynpasninHs MOPCKIMU CyaHamu (6akanasp (wa 6a3i M3CO), 3a0uwa, pix sctyny 2022)
82 Npakmaxa ~ 271.01 Hagirauis i ynpasniHHA MOPCHKMMM CyAHAMM Maricrp 3aouna 10.05.2022p. 3aTBepaKeHUil n

Pucynok 10 — ®opma «HaBuanbHi mianm»

271.03 EkcnnyaTtauia cyaHoBoro enektpoobnagHaHHa i 3acobis asTomaTvku Big 10.05.2022p.

3aranbHa iHhopmauia

EkcnnyaTauis cyaHosoro enekTpoobnagHaHHs i 3acobis asToMaTvky (6akanaspy Knacuku, aeHHa, pik ecryny 2022)

CryniHb Buwoi ocsitu: Bakanaep ®Dopma: [eHHa
lany3b 3HaHb: 3artsepaxero: 10.05.2022
Tpancnopt / KomeHTap:

CneuianbHicTb:

MopceKmii Ta BHYTPILHIF BOgHMI TpaHcnopT /

Cneujanizauis:

EKcnnyaTauis CyAHOBOrO enekTpooBnaaHaHHs i 3acobis asToMaTky /
®Dannu NoKyMeHTy

e I ——

Ouvcumnninn

[

ni1 1 4.0 1 54 54 3 T
3n118 1 4 12 54 3 3 T
an121 1 30 %0 36 3% |54 2

Pucynok 11 — ®opma «HaBuanbHi JUCIUILTIHI

6. Monyns «KepyBanus nokymentamuy (Puc. 12, 13).

Monyib na€e 3MOTy KepyBaTH JOKYMEHTaMHU, sIKi IPUB'sI3aH1 10 3100yBaviB OCBITH.

MosxuBu# IMIIOPT TOKYMEHTIB JUIsl TpyNH 3700yBadiB ocBiTH 3 ¢ainy CSV, abo pydne
CTBOPEHHSI Ui KOXHOTO 3700yBava ocBiTH. [lani mpo 3mo0yBada OCBITM NMOBHHHI OyTH B
CUCTEMI Ta MaTH JIOCTYIHICTh AJIs1 OOPOOKH.

Monaysb € CTpyKTYPHOIO MiZICHCTEMOIO IS 1HITHX MOJYJIIB, IO ONPAIlbOBYIOTH JaHi PO
3100yBaviB OCBITH B CUCTEMI.

Monymb CKIIaIa€ThCs HACTYITHUX (POpM:

—  Teperisi JOKyMEHTIB 37100yBaviB OCBITH;
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— J0/1aBaHHS IOKYMEHTA;
— BHJAJICHHS JOKYMEHTA;
— penaryBaHHS JOKYMEHTA;

Haka3z
Moxasarw 50 v 3anucis Mowyk
KaMADepactnents | Howeot] _am 4] W ] Keyswmed i Kmewmes ] ]
73-3 26022023 Haxa3 npo sinpaxysanHn XepCoHCbKa NepKaBHE MOPCHKa aKaneMin 2
B noxymertu ~
153-c 21082022 Haka3 Ha 3apaxyBaHHs XepCoHCbKa ACPHKABHA MOPCHKA aKaREMIA a
[lonomixHe ¥
154-c 21.08.2022 Haxas Ha 3apaxyBanhs XEpCOHCbKa NepKaBHa MOPCHKa aKALEMIR 2
H v
& Haswanowi nnawn 155-c 21.08.2022 Hakas Ha 3apaxysaHHs XepCOHCHKA ACPHABHA MOPCHKA AKAACMIA (o ]
& Bairpynu ~ 156-c 21082022 Haxas wa 3apaxysariin XeDCOHCHKA AEDMABHA MODCHKE aKAZEMS! (o ]
B Hasuanshi nnann ~ 162-c 04.09.2022 Hakas Ha 3apaxysaHHs XepcoHchka AepkaBHa MOPCbKa aKaaeMis (o ]
163- 3 n . Ka akane 2
92 Bai rpynu ~ 163-c 04.09.2022 Haxa3 na 3apaxysamHa XeDCOHCHKa ACPMABHA MOPCbKa aKaneMia 2
164-c 05.09.2022 Haxas wa 3apaxysarha XepCoHCbKa ACPAKABHa MOPCHKa aKaaeMin [o ] 7]
82 Mpakmvka ~
——

Pucynok 12 — ®opma «Hakazu»

[oKyMeHT Npo ocBiTy
Mokasatw 50 v 3anucis Mouwyk
R P et mm—__-
20.12.2012 [lunnom monoaworo cneuianicra Llepasnuii MOPCuKUit yHisepcuTeT iveni aamipana ®.0. Yuwakosa (. Hosopociiicsk,
B Hokymertn ~ Pociicoka Qepepauis] /}
Acp /
(2] Bonowiswe ~ 15.06.1992 Arecrat npo nosHy 3aransHy BecenuHiBCLKOI0 CepenHsoio0 WwKonolo N2 2 cur. BecenuHose, BecenuHeBcsKoro paioHy 2
CepeaHIo ocBiTy Mukonaiscekoi obnacti
@ Hasuansni nnann ~ — . —|
01.07.2002 [unnom 6akanaepa (3 sinaHaxow) 3anopi3bKuit AEPKABHMIA yHIBEPCHTET a
82 Beirpynu ¥
Bl Heniancil nram = 02.06.2022 Ceiaourso NPo 306yTTA NOBHO BepecTiscsKa 3aransHooceiTHA wkona |-lll crynenie BepectiscsKoi cinscoxoi pany [ ]
3aranbHoi CepenHboi OCBITH BepaaHCLKOro paioy 3anopiaskoi obnacti
82 Bcirpynu ~
Lad 02.06.2022 C8iRouTEO NPO 3R06YTTA NOBHOI 3anopiabka 3aransHoocaiTH wiona I-lil crynewie N°87 3anopiabKoi Mickkoi pagy (< ]
3aranbHoi CepeRHbOT OCBIT 3anopiabKoi o6nacTi 7
2 toscia s @

Pucynok 13 — ®opma «JloKyMEeHTH PO OCBITY»

7. Monynbs «BHECEHHS OIIHOK»

Monynb npu3Hau€Ho Il BHECEHHS Ta Meperisaay iHpopmallii mpo oLiHKH, 110 OTpUMAaIU
3100yBaviB OCBITH TIi]] 9aC OCBITHBOI JiSTTLHOCTI B AKaaemii.

Moaynb CKIIaIa€ThCsl HACTYITHUX (POpM:

—  JIOJIaBaHHS JUCHHMIUTIH y HAaBYAIBHY TPYITY;

—  BHECEHHS OIL[HOK;

—  TeperJisi] OIiHOK.

8. Monynb «3aikoBi Ta eK3aMeHaIliiHI B1JIOMOCTI»

Monayns npu3HadeHo A Ieperyisigy Ta (OpMyBaHHSA aKaJeMIYHUX BIIOMOCTEH Yy
dopmari Excel.

Moaynb cKIIaaeThCsl HACTYITHUX (OpM:

—  Teperyiaj OLiHOK B paMKax HaBYAJIbHOI IPYTIH;

—  TeperJiij OLiHOK 3100yBayiB OCBITH.

9. Mogyns «Ilepernsa xKypHainy HOIiiH»

Moayns TpU3HAYEHO JUTS TEPErIsiay Ta TOUIYKY JaHuX Y JKypHall TMOMIH CUCTEMHU
Department KSMA. Mojtyns 10CTyIHUN A1 BAKOPUCTAHHS JIUIIIE aJIMIHICTPATOPOM CHCTEMH.

Mopynb CKIIaJa€eThCss HACTYTHUX (POpM:

—  TepesiK TOJOBHUX MOJiH 31 MIBUAKUM JIOCTYIIOM;

—  Teperia TeKCTOBUX log-¢aiiniB 3 MOITYKOM.

10. Monynp «ApxiByBaHHS 0a3u TaHUX)»

Monaynbs pu3HAYEHO UIS MEPErIisy aBTOMAaTH30BAHMX apXiBiB Ta iX 3aBaHTaXCHHS Ha
JIOKaJbHUNA KOMIT I0Tep (cepBep) MmiJ KepyBaHHAM aaMiHicTpaTopa Department KSMA.

Monaynb CKIIaIa€ThCs HACTYITHUX (POpM:

—  CTBOpEHHS apXiBy;
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—  TepesiKk apXiBiB.

Takum uymHOM, mnpoekT Department KSMA, chopustimMe 3HAYHOMY ITiIBUIIEHHIO
€(EeKTUBHOCTI YNpPaBIIHHSA EJIEKTPOHHUM JIOKYMEHTOOOIroM Ta (OpPMYyBaHHSIM IaHUX PO
OCBITHIO TpPAEKTOPI0 3100yBaviB OCBITH. BIpoBa/KeHHs TaKOi CHUCTEMH MOXE IOJETIIUTH
JOCTYIl A0 iH(opMamii, TiABUIIMTA MPO30PICTh MPOLECIB YIMPABIiHHSA Ta HABYAHHS, a TAKOX
JO3BOJIUTH IIBHJIIE Ta TOYHINIEC BIJICTEXKYBAaTH MPOTrpec Ta MOTpeOu 3100yBadiB OCBITH.
MonynbHa cTpyKTypa 3abe3lnedye THYYKICTh Ta MOXIIMBICTH ajanTarlii A0 Pi3HUX BUMOT 1
ClIeHapiiB BUKOPUCTAHHSI.

BucnoBok. Otxe, npoekt Department KSMA, Mae 3HauyHUI MOTEHINAN y MiIBUIICHHI
€(DEeKTUBHOCTI YMPAaBIIHHS EJIEKTPOHHUM JOKyMEHTOOOIroM Ta (OpMyBaHHI JIaHUX B
OCBITHROMY CeKTOpi. LleHTpanbHiM y IbOMY IpOIieci € po3poOKa Ta BIPOBAIKEHHS XMapHOTO
3aco0y JUIs IHTEICKTYaJbHOTO aHalidy MeTagaHux 3m00yBauiB ocBith X/IMA [16, 17].
BripoBapkeHHS 1IbOTO MPOEKTY CHPUSATHME HE TUIBKU MOJIMIIEHHIO YNPaBIiHCHKUAX MPOIECIB,
aje W MIABUIIEHHIO SKOCTI Ta €(QEeKTHMBHOCTI MisJIbHOCTI Akanemii, 10, B CBOIO Yepry,
MO3UTHBHO BIUIMHE HA BIPOBAHKEHHS BUCOKUX CTAaH/IAPTIB OCBITH.

Opni€l0 3 KIIOYOBUX OCOOJIUBOCTEH MPOEKTY € HOro MOAYJIbHAa CTPYKTypa, sKa
3abe3nedye HEOOXigHY THYYKICTh Ta aJanTUBHICTH 1O Ppi3HUX NOTped Ta cleHapiiB
BUKOpHCTaHHA. Taka CTpyKTypa [103BOJISE€ JIETKO MOAU(IKyBaTH Ta PO3IIUPIOBATH CHUCTEMY,
a/IaNTYIOuH 11 10 3MIHIOBaHUX YMOB 1 OTPEO, M0 € BAKIUBUM Y IIBUAKO3MIHHOMY OCBITHBOMY
cepenouii X/ IMA.

KpiM TOro, BayKITMBUM aCHEKTOM € MiABUIICHHS JTOCTYITHOCTI Ta MPO30pOCTi iHdopmarii.
Cucrema 3Ha4yHO cHpoulye JaocTyn o iHdopmarmii, 3abe3nedye OUIbITYy MPO30PICTh
YIPaBIIHCBKAX Ta HABYAJbHUX INPOIECIB, a TAKOX J03BOJIsAE€ E(PEKTHBHILIE BiJACTEKYBaTH
nporpec 1 morpedbu 3700yBauiB ocBiTH. lle, y cBorw dyepry, Beae M0 MiJABUINCHHS SKOCTI
OCBITHBOTO TpPOIECY Ta IMOKPAIICHHS B3a€MOJii MK 3100yBayamMH OCBITH Ta BHUKJIaJadaMu
3aKiajy.

V3aranpHIOOYM, MOKHa KOHCTaTyBaTH, 110 MpoekT Department KSMA e BaxunBum
KPOKOM y HampsSMKYy MOJIEpHi3alii Ta onTuMizallii ocBiTHboro mpouecy B XJIMA. Bin BHOCHTB
CYTTEBMI BKJAJH y TMiJBUINEHHS ©€()EKTUBHOCTI YHpPaBIiHHA JaHUMH, OITHUMI3aIliio
JIOKyMEHTOOOITY Ta MOIMIICHHS MPOIEeCiB B3aEMO/IiT Ha BCIX PIBHSX.
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CTPATETISI BATATOPIBHEBOI'O OIIIHIOBAHHS YV ITPOLIECI
OHJIAMH-HABYAHHS MOPCBKOI AHI'JIIMCBKOI MOBH

Kyopaeuesa B. @., bapcyk C. JI., @ponosa O. O.
Xepcorncvka deparcasHa MOPCbKa akademist
(Ykpaina)

Beryn. CywacHuii HaBuasibHUE mporiec mpodeciifiHol MiArOTOBKU CTYAEHTIB 3aKiajiB
BUIIOI OCBITH 3yMOBJIOETHCS BUMOTaMHU POOOTOMABIIIB, OCOOJIMBO B Taiy3siX, ¢ HAEThCS IMPO
OXOpPOHY JIFOJICBKOTO JKUTTSI 1 OXOpPOHY HaBKOJMIIHBOTO CEpelOBHINA. Takol € MOpChKa
1HAYCTpIs, 1€ KOKHHUM aCIEeKT MOBCSIKACHHOI BUPOOHHYOT TisSUTBHOCTI PETJIAMEHTYETHCS IEBHUMU
JTOKyMeHTaMu MiKHapOHOT MOPCBHKOI opraHizailii, cepej SKUX KOHBEHIlT, KOACKCH 1 MOJIeTbHI
KypcH, SIKUMH KEpYIOThCS Ta SKHX JOTPUMYIOTHCS MOPCHKI 3aKjiaau OCBITH. YiTKi BHUMOTH 1
pekoMeHamii MmoTpeOyoTh HE MEHII YITKOi oOpraHizamii HaBYaJIBHOTO TMPOIECY, SKHI
CKJIAJIA€THCS 3 TAKUX KOMITOHEHTIB, SIK 3MICT HABYAJIBHOTO MPOIIECY, Cy4acHI METOIMYHI 3acau
HaBYaHHsI, IIJTbOBI KOMIIETEHTHOCTI Ta OIlIHIOBaHHA HAOyTWx 3HaHb 1 ymiHb [1]. HaBuanpHa
aucuuIutina «MopcebKa aHTIIIHChbKa MOBa» Ma€ 3a0€3MEeUUTH HAJICKHUN PiBEHb KOMYHIKATUBHUX
yMiHb MaliOyTHIX MOpPEIUIABIIB Y PI3HUX CUTyaIisX MpodeCiiHOro CIUIKYBaHHS Ha CYJHI, MIXK
CylHaMH, a TakKoX 3 OeperoBUMHU CTAHINSIMH 1 BIAMOBIAHUMH opraHizamismu [4]. Hamexna
CTPYKTypa OLIHIOBaHHS JIOCSTHYTHX pe3yJbTaTiB CIpPHUSE YCBIJOMIIEHHIO BHUKIaJauyaMu,
CTYJEHTaMH, TIPEICTABHUKAMHU POOOTOMABIIB PIBHS TOTOBHOCTI CTYJICHTIB JI0 BUKOHAHHS CBOiX
000B’s3KiB y OaraToHaioHaJIbHUX eKimaxkax [7].

AKTYaJIbHICTh JOCIMKeHHs. SIK HEBiI'€MHHMII €IeMEHT HaBYAJIBLHOTO MPOIIECY,
OIIHIOBaHHS CJIYTY€ MOTHBAIIMHUM Ta QHAINTHYHUM IHCTPYMEHTOM 1 JJIsS CTYJCHTIB, 1 JJIs
BukianaviB [3; 8]. MoTuBamiiiHi IHCTPYMEHTH — II€ BHYTPIIIHI Ta 30BHIIIHI aCMEKTH, SKi
CIIPUSIOTH 33/I0BOJICHOCTI CTYICHTIB CBOIMU aKaJICMIYHHMH JTOCATHEHHSIMH, TOJII SK aHAJITHYHI
THCTPYMEHTH JIOTIOMArarTh CTyJICHTaM y3arajibHIOBATH PE3yIbTaTH HABYAHHS Ta TMOKPAIIyBaTH
3HAYYIIUH OCOOMCTUH BHECOK y TojaibInuil yemix [10].

bararopiBHeBa cucTeMa OIlIHKM, 3aCTOCOBaHa B paMKaxX HABYAIBHOTO KypCy HAIIO
JOCIIHUIBKOI0 TPYIOI0, BIAJO0 BUKOPHCTOBYE IIi iHCTpyMeHTH [6]. CTymeHTH MaioTh
dbopmanpHi Ta HedopMandbHI MOXKIUBOCTI JUIsi CaMOOIIIHKH CBOTO IPOTPECY B HaBYaHHI.
CynpoBoKeHHS MPoLlecy HaBYAaHHS B3a€MHHUM OIIIHIOBAHHSIM CTYJIEHTIB 3a0e3mneuye OHaKOB1
CTaH/IApPTH OIIHIOBAHHS Ta CHpPHSE JOJATKOBHUM HAaBUYAIBHHUM JOCATHEHHSIM CTyAeHTIB [9]. Sk
HaBYAJIIbHUN 1HCTPYMEHT, BIH TPOSBISETHCS Y BUIPABICHHSIX, 3aMUTAHHSX, KOMEHTapsAX Ta
Mopasiax 3a yMOBH, 1[0 TaKa YaCTHHA HABYAIBHOTO Yacy pPeTeNbHO CTPYKTYpOBaHA.

MeTo10 JOCJIKEHHsI € OMHC cTpaTerii 0araTopiBHEBOIO OIIHIOBaHHS Yy MpoIleci
OHJIafH-HaBYaHHS MOPCHKOT aHTJIIHCHKOT MOBH.

Pe3yabTaTu nociixkensb. [lepiuii piBeHb MOB'SI3aHMM 3 1HAWBIAyadTbHUM BHUKOHAHHSIM
BITPAB 1 3aBJIaHb NIEBHOTO 3aHSTTS, 1[0 MOYKHA 3pOOUTH 10 a0O0 TICIIsI CHHXPOHHOTO 3aHSTTS BCi€l
TPyIU CTYJICHTIB, 1 OTPUMAHHSIM OJHOTO Oaiy, SIKMi HE BPaXOBYEThCS MpH (HOpPMaNbHIHN OIIHIII,
ajie JoroMarae po3Ii3HaTH BIAacHI Heiadi abo pocsrHeHHs. TyT ocoOnmBa yBara npuaiIs€ThCs
KOHTPOJIbOBAHUM BIIpaBaM 13 3aCTOCYBaHHsS JIEKCHKM Ta TpaMaTUKU 3 METO HaOyTTs
€JIEMEHTAPHHUX HaBYAJILHUX YMiHb Ha MOYATKY BUBUEHHS HABYAILHOTO MOIYJIS.

Jlpyruii piBeHb (caMOCTiiHE HaBYaHHS), 110 BKJIIOYAE€ TPU BUAM 3aBlaHb (3aBIaHHS 3
JICKCUKH, TPAMATHKH Ta KOPOTKHA TEKCT JUIS YHWTaHHS), MPU3HAYCHUW [UII BHUKOHAHHS
CTYJEHTaMH CaMOCTIHHO B OyIb-SKHI{ Yac y mepioJl BUBYCHHS MOJYJIS, 3 HAMBUIIOIO OI[IHKOIO B
omuH Oai, MO CBIAYNTH, HACKIJIBKM TPAaBWIBHO BHKOHaHa pobota. Lleil piBeHp TaKoX
pO3TIsAaaeThes K HeOpPMaIbHUM.

[TouaTkoBe opMabHE OIIHIOBAHHS BiJHOCHUTHLCS IO TPETHOTO PIBHS, MPEICTABICHOTO
MOJYJIbHUMH T€CTaMHU, SIKi BIIKPUBAIOTHCS JUJIsl CTYJICHTIB OHJIAiH Yy BU3HAUCHUH JCHD 1 MOBUHHI
BHKOHYBATHUCS 1HAMBIIyaJlbHO. TeCTH CKJIANaloThCs 3 MOHAA JBAIIATH 3aBIaHb, BUKOHAHHS
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SAKUX BiZoOpakae piBEHb BOJIOAIHHS JIEKCHKOIO, TPaMaTHYHHMH CTPYKTYpaMH, HaBHYKaMU
YUTAaHHS Ta piBeHb NPOQEciiiHOl KOMIIETEHTHOCTI, SKUH BHU3HAYAETHCS IUIIXOM BHOOPY
MPaBUJILHOT BIATIOBIAI 0 CUTYaTUBHOTO 3aBJIaHHS, HAIIPUKJIIA] (3pa30K CUTYaTUBHOTO 3aBIaHHS
3 MOZyJIsl «3axXUCT BiJ] MipaTiB»):

Bubepits ogHy BiAMOBib:

Konu Bu X0ueTe yXunuTucs BiJ mipaTiB, SKi MepeciayoTh CyIHO, HEOOXiTHO:

a) 30UIBIIMTH KUIBKICTh CIIOCTEPIradiB 1 KOPUCTYBATHCS O1HOKIISIMU;

0) 30UIBPIIMTH HIBUJKICTH 10 MaKCUMalbHO O€3MevHOi 1 3AIHCHIOBATH MaHEBPYBaHHS
CYJIHOM;

B) JIEIIO 301IBIINTH MIBUAKICT 1 pO3MICTUTH MaHEKEHHU;

') yTPUMYBATH CyIHO Ha Til jKe IIBHIKOCTI 1 OyTH Ol MUIbHUMHE [2].

Hactynuuii piBeHb (OpPManIbHOTO OLIHIOBAaHHS BHMAarae JIEMOHCTpAIlil YCHHX
KOMYHIKaTUBHMX HaBUYOK ILI0JI0 3MICTy HaBYaJIbHOTO MOAyJs. Jl1s o3HaOMIIEHHS 3 00cAromM
HaBYAJIBHOTO Marepialy, IO HiAIsArae Meperyisiay, CTyACHTaM HAJa€eThCs — IEeperiK
MUTaHb/3aB/IaHb PI3HOTO0 KOTHITUBHOTO PiBHS, HANPUKJIIAL (3pa3Ku MUTaHb 3 MOJIYJIS «3axXUCT BiJl
mipaTiBy»: 3amam’sIToByBaHHS — fIka iH(popmarlist MicTUTbCs B mocionuky BMPS5? | po3yminus —
Sk 3po3yMmiTH, 110 B YOBHI, 110 HAOIMKAETHCS, 3HAXOIATHCA MipaTu? | 3acTocyBaHHSA — SIKi
(axTopH 30UIBIIYIOTh PU3UK 3aXBaTy CyJHa mipaTamu? | aHani3 — SIka pi3HUI MK MOPCHKUMHU
mipataM# i MOPCBKHMH TepopucTaMu? | oriHroBaHHS — YoMy MpOIOBKYIOTHCS Halaau Iipartis,
HE3BaKAIOUM HA HASBHICTh MI>KHAPOJHUX BIHCHKOBUX NaTpyiB? [2].

Kputepii OLIHKM YCHUX KOMYHIKaTUBHMX HABHYOK CTOCYIOThCSl  IUIABHOCTI,
BiJIIOBITHOCTI Ta TPaMOTHOCTI MOBJICHHS.

HaiiBumuii piBeHb (opManbHOroO OLIHIOBaHHSA HPAKTUYHO ITOBHICTIO IPUCBIYECHUH
3aCTOCYBaHHIO HABUYOK MHMCJICHHS BHILOTO MOPSAKY, HEOOXiIHUX A aHami3y Ta OLIHKU
JIAHITIOTA i, BAKOHAHWX KOMAaHJIOK0 CYJIHA 10, TiJ 9ac Ta MicJsi MOPCHKOI aBapii, 3BIT 3 SKOI
3aMpONOHOBAHO JJISl YUTaHHS. TYT CTYJEHTH MOXYTh BUKOPUCTOBYBATHU BECh CBIM >KUTTEBUH 1
npodeciiHui AOCBIJ B AUCKYCisX, AeOaTaxX, rpyHOBHX MpoekTax [5] Ta B po3poOdui miaHy JIiH,
10 MICTUTh JEKUIbKA IOCIIJJOBHUX KpPOKiB, SIKi HEOOXiJHO BXKUTH, 1100 YHUKHYTH IOAIOHOI
aBapii.

BucHoBku. IrHOpYBaHHS LiJECTIPIMOBAHOTO 0AaraTopiBHEBOrO OLIHIOBAHHS HAaBYAJBHUX
JOCSATHEHBb CTYJEHTIB TPU3BOJAUTH 10 HEAOCTATHIX 3yCHJIb 3 IXHHOTO OOKY OO IOJATBIIOTO
PO3BHUTKY BJIIACHUX YMIHb 1, BIJITaK, 0 HEBAOBOJEHOCTI HABYAJILHUM IIPOLIECOM.

TakuM YMHOM, OLIIHIOBAaHHS KOMYHIKAaTHMBHOI KOMIIETEHTHOCTI CTYJIEHTIB € MOCTIHHUM
IPOIIECOM CaMOCTIHHOTO BJIOCKOHAJEHHS, OCKUIBKM 3 KOXXHUM MOJYJIE€M BOHO IOYMHAETHCS
3aHOBO. MeTa OLIIHIOBAHHS MOJISATAa€ y MEpeBipll MPOrpecy CTYAEHTIB y JOCATHEHHI Oa)KaHMX
pe3yJIbTaTIB BiNOBIIHO HAaBYAJIBHOI IPOrpamMH, y MiATPUMII IXHIX 1HAWBITYaTIbHUX HaBYAIBHUX
3yCHJIb Ta PO3BHUTKY iXHBOI 3[JaTHOCTI OI[IHIOBATH HABHYKM OJHOKYPCHHKIB Ta HaJIaBaTH
KOPUCHHM 3BOPOTHMH 3B'A30K, a TaKOXX Yy PO3BUTKY BMIHHS CAaMOOLIIHKHA BJIACHUX
KOMYHIKaTUBHIX HABHYOK.
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BUKOPUCTAHHS IHHOBAIIMHUX TEXHOJIOI'IA AJ151
HOKPAIIEHHA AKOCTI )KUTTA HA BOPTY CYJIHA

Kyniw K. O.
Xepconcvka oepoicasHa MOpcoKa akademis
(Vkpaina)

Beryn. 3actocyBaHHS 1HHOBALIMHUX TEXHOJIOTIA Ma€ BEJIMKHUI MOTEHITIAT Y MOJTIMIICHH]
yMOB niepeOyBaHHs Ha O0pTy cyaHa. Lle oXOmIoe MUpPOKUI CIEKTp aCleKTiB, TOYMHAIOYH BiJ
3a0e3nedeHHs eeKTUBHOTO 3B'A3KYy Ta JOCTYIy 10 iH(opmalii, 1 3akiHYyIouu 3a0e3neueHHsIM
koMpopTy Ta Oe3neku MOpsKiB. BpaxoByrouw Te, 1m0 BOHHM MNPOBOIATH JOBT1 MEpioan Ha
BIZIKPUTOMY MOpI, BiJiIaJieH] BiJ] CyIIi Ta CBOIX POJUH, TapaHTYBaHHS iIXHHOrO KOM(pOPTHOTO Ta
Oe3nevyHOro nepedyBaHHS HAa CyJIHI Ma€ BEJMKE 3HA4YEHHsS JUIS 1XHbOI MPOJYKTUBHOCTI Ta
CaMOIIOYYTTS.

OrJsig 0CHOBHMX MaTepiaJliB 10C/TiIKeHHS.

OCHOBHI JOCHIIKEHHS MiITBEP/DKYIOTh, 1110 BIPOBAKEHHS IHHOBAIIHHUX TEXHOJIOTIH y
MiArOTOBKY (DaxiBI[iB MOPCHKOI 1HAYCTpii Ma€e BENMKHUI MOTEHINa. BUKOpUCTaHHS BIpTYaJlbHOI
peabHOCTI, CUMYJIITOPIB Ta TPEHAXKEPIB TO3BOJISE CTYIEHTAM OTPUMATH MPAKTUYHI HABUYKHU Ta
MiIBUIIUATH PiBEHb iX mpodeciitHoi KOMIETEHTHOCTI. 3aCTOCYBaHHS AUCTAHIIIHHOTO HABYaHHS 1
OHJIAH-KYpCiB poOUTH MpodeciiiHy OCBITY MOCTYIHIIIOW sl OLIBIIOT KITBKOCTI CTYJIEHTIB.
Kpim TOro, iHHOBAIliliHI TEXHOJIOTII JOMOMAararTh 3MEHIIUTH BIUIMB JIFOJACHKOTO (hakTopy Ha
piBeHb Oe3rneku Ta epeKTHBHICTH poboTH cyneH. HeoOXigHO MpomoBXyBaTH IOCHIKCHHS Ta
BIIPOBAJ)KYBAaTH HOB1 TEXHOJIOTI JIsl 3a0€3MeueHHs CTaloro po3BUTKY MOPCHKOT iHaycTpii [1].

[HHOBAIIIMHI TEXHOJIOTIi y Mpolieci MATOTOBKH (haxiBI[iB MOPCHKOI 1HAYCTpIi BiTIrparTh
BaYUIUBY POJIb Y PO3BUTKY LII€T Taiy3i.

BrpoBa/pkeHHST TakMX TEXHOJIOTIH Jomomarae 3a0esmednTd i1 MalOyTHIN ycmix
(mxepeno [6]). Kpim Toro, BOHU TaKOX CIPUSIOTH MiBUIIEHHIO €()eKTUBHOCTI poOOTH Cy/ICH Ta
3MCHIIIEHHIO BUTPAT HA €HEPTrilo Ta MmaauBo (mxeperno [2]).

Takox BINPOBAHKCHHS 1HHOBAIIMHUX TEXHOJIOTIH CTUMYJIIOE HAYKOBI JTOCHIJDKEHHS Ta
PO3BUTOK HOBHX TEXHOJIOTIH y it ramy3i (ukepeno [2]). Lle cripusie momanbImiii MoaepHizaiii Ta
BJIOCKOHAJICHHIO MOPCBhKOi iHaycTpii. KpiM Toro, iHHOBaIliliHI TEXHOJIOTIT Y MPOIIEC] MArOTOBKH
(axiBLiB MOPCHKOI I1HIYCTPii TaKOXK CIPHSIOTH 3a0e3MEUYeHHI0 OE3MeKH MOpEeIUIaBCTBA Ta
3anmo0iraHHI0 HETATUBHUM HACJIiJIKaM €KOJIOTTYHHMX aBapiil (Jpkepeno [2]), mo 3abe3neuye O1IbII
CTIMKI Ta €KOJOriyHO Oe3Ne4yHi yMOBH JUIS PO3BUTKY MOPCHKOI I1HAYCTpii Ta 30epekeHHs
JTOBKULISA. [HHOBaIi JgomoMararoTh JOCATTH OallaHCy MIDK €KOHOMIYHUM PO3BUTKOM Ta
€KOJIOT1YHOIO BiMIOBIIATBHICTIO Y 1IiHi Tamy3i [4].

JlomaTKkoBO BapTO BIJ3HAYMTH, IO 1HHOBAIIMHI TEXHOJOTii B MPOIECI IMiJTOTOBKH
¢axiBLiB MOPCBHKOI IHAYCTpii JO3BOJSIOTH BHPINIyBaTH CKJIAgHI 3aBJaHHS, TMOB'S3aHI 3
MOPCBHKOIO Oe3MeKoro 1 HaaiiHicTio. Hampukinan, BIpoBaIKeHHS BIPTyaIbHHX TPEHAXEPIB Ta
CHUMYJISITOPIB JIO3BOJISIE TPEHYBATH MOPSKIB y PEANTICTUYHHUX YMOBax Ta BHPINIYyBAaTH CKJIaIHI
CUTYyaIlil, 0 CHpHUs€E MIIBUIICHHIO 1X MpodeciitHOl KOMIETEHTHOCTI Ta 3HIKCHHIO PU3HUKIB Y
MOpChKOMY cepenosuii [8].

Ha nmopaTtok 10 mbOro BIPOBA/KEHHS 1HHOBAIIMHUX TEXHOJOTIH Yy MPOIIECi MiATOTOBKH
(axiB1iB MOPCHKOI IHAYCTpIi T03BOJISIE 3MEHIINTH HABAaHTAXXEHHS Ha JIFO/Iel Ha OOPTY CyJlleH Ta
aBTOMATHU3YyBaTU JesAKi mpouecu. Hampukian, BUKOPHCTaHHA JAPOHIB Ta aBTOMATH30BAHMUX
CUCTEM [UIsl BIJICTEKEHHS MOPCBHKOro Tpadiky Ta CIOCTEPEKEHHS 3a CyJAHaMU JAOIoMarae
3a0e3meunTH 0e3rneKy MOpeIUIaBIliB Ta MONepeIuTH HeOe3neyHi cutyariii Ha Mopi [8].

3aranmoM, iHHOBAIliifHI TEXHOJIOTIi y Tporeci MiAroTOBKH (haxiBIiB MOPCHKOI 1HIyCTpil
MalOTh 3HAYHWI TOTEHIIald y TOKpalleHHI e(eKTUBHOCTI Ta Oe3nmeku poOOTH B Wil Tamysi,
CTBOPEHHI HOBUX MOXJIMBOCTEH JJIsi MOJIOJI Ta 3a0e3MeueHHi CTajJoro PO3BUTKY MOPCHKOTO
CEKTOpa €KOHOMIKHM a TaKOXX MOXYTb CIPHUSATH PO3IIMPEHHIO BUKOPUCTAHHS BiJHOBIIOBAHHUX
JDKEpeNl eHeprii Ta 3MEHIICHHIO HEraTWBHOTO BIUIMBY Ha JIOBKULISA. 3acTOCYBaHHS HOBHUX
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TEXHOJIOTI y BHUpPOOHMIITBI Ta eKCILTyaTalii CyJAeH MOXe JOTOMOITH 3HH3WUTH BHUKUIU
IIKIJUTMBUX PEYOBHH Ta EHEPrOBUTpATH [5].

Kpim Toro, BIpoBa/KeHHS 1HHOBAIIMHUX TEXHOJIOTIH y TpoIeC MiArOTOBKH (haxiBIliB
MOPCBKO 1HAYCTpil € BaX]JIMBUM KPOKOM y CTBOPEHHI MOPCHKOT iH(PAaCTPyKTypH MailOyTHBOTO.
Po3BuTOK 1M(POBUX TEXHOJIOTIH, IUITYYHOIO IHTENIEKTY Ta ABTOHOMHUX CHCTEM MOXeE
3a0e3meunTy OUThIT ePeKTUBHY Ta Oe3rmeuHy poOOTy CyaeH, 3a0e3MeueHHs] MOPChKOT Oe3MeKn Ta
HaJiiHOCTI [3].

Hapermuri, iHHOBaIii{HI TEXHOJIOT1] TAKOX CIIPHUSIOTh aBTOMATH3aLlli pOOOYMX MPOIIECiB Ta
MIJIBUIIICHHIO TMPOJYKTHBHOCTI Tiparii. BukopucrtanHs poOOTiB, APOHIB Ta aBTOMAaTH30BaHHMX
CHCTEM MOKE 3HU3UTH HaBaHTA)KEHHS Ha MOPSAKIB Ta MOKPALIUTH MPOAYKTUBHICTh podoTu. Taki
TEXHOJIOT1] MOKYTh BUKOHYBAaTH pyTHHHI Ta HeOe3MeUHi 3a/1a4i, 1m0 A03BOJISIE€ (axiBLsAM OlIbIIe
KOHIIGHTPYBATHCS Ha CTPATEriuHUX acrekTax poooru [7].

Omxe, 1HHOBALIMHI TEXHOJOTIl HEOJAMIHHO MAalOTh BEJIWMKHA MOTEHIAN Y TOKpAIICHHI
poboTtu (paxiBiiB MOPCHKOI iHIYCTpii, 3a0€3MEUCHHI CTAIOTO PO3BUTKY Ta OXOPOHI JOBKIJLIS.

Kpim Toro, iHHOBamiiiHi TEXHOJIOTIi CHPUSIOTH PO3BUTKY TBOPYOIO W I1HHOBAIIHOTO
MUCJIEHHS CTy/IeHTiB. BOHU 1aioTh 3MOTy BHpIIIyBaTH CKJIaJHI 3aBJaHHS, PO3BUBATH HOBI ijei
Ta IpPaLOBaTH B KOMaHAl A JOCATHEHHS cHulbHUX Iuiei. Lle aykxe BakiMBO y cydacHid
MOpPCBKIill 1HIyCTpii, A€ HEOOXIAHO TOCTIHHO amanTyBaTHUCA IO 3MiH 1 IIyKaTH iHHOBAIIHHI
pimenHs [7].

BukopuctaHHs 1HHOBAIIMHUX TEXHOJOTiH y WpoOIeci HAaBYaHHSA CIPHSIE PO3BUTKY
nu(poBOi KOMIETEHTHOCTI CTYACHTIB. 3aCBOEHHS CydYacHHUX 1H(GOPMAIIHHUX TEXHOJOTIH,
BMIHHS MpALIOBAaTH 3 EINEKTPOHHMMH Ta MPOTPAMHHUMH 3aco0aMH, a TaKOX pPO3yMiHHS
NPUHIUIIB 1M(poBOI O€3MeKH CTalOTh HEOOXITHUMH HaBUYKaMH IS (HaxiBI[IB MOPCHKOL
iHaycrpii [2].

OTxe, BHUKOPUCTaHHS I1HHOBAI[ITHMX TEXHOJOTIH Yy TMpoleci MiArOTOBKU (axiBIiB
MOpPCBKOi IHAYCTpii Mae Oarato mepesar, BKIIOYAIOYHM MOKPAIIEHHS SIKOCTI HABYaHHS, PO3BUTOK
KpEaTUBHOCTI 1 I1HHOBAI[IHHOTO MHUCJIEHHS, a TaK0X PO3BUTOK LHUPPOBOI KOMIIETEHTHOCTI
CTyIeHTIB [3].

JlificHO, BUKOpPHUCTaHHSI 1HHOBALIMHMX TEXHOJOTIH y mpoleci MiArOTOBKH (axiBIiB
MOpPCBKOi 1HIyCTpii Mae Oarato mepesar, siKi CIIPHUIIOTh MOKPAIECHHIO SIKOCTI KUTTA Ha OOpTY
CyIeH Ta 3a0e3MevYeHHI0 KoMPOPTY I eKinmaxy. Hanpukiaa, BUKOPUCTaHHS aBTOMAaTH30BaHUX
CHCTEM YNpaBIiHHA CYJHOM Ta CY4acHOro oOOJaJHaHHA J03BOJISE€ aBTOMATHU3yBaTH OaraTo
PYTUHHUX TpONECIB 1 3abe3nednTu Outbll KOM(OPTHI YMOBHU Ui poOOTH Ha CynHI. Takox,
3aCTOCYBaHHSA I1HHOBAIIMHUX TEXHOJOrIM y cdepi eHeprozabe3neueHHs Ta OMNAJICHHS MOXe
MOKPAIIUTH E€HEeProe(PeKTUBHICTh 1 CKOPOTHTH CIIOKHBAHHS TAbHOTO, IO B CBOIO YEpPry
MO3UTHBHO BIUTMBAE HA €EKOHOMIUHY €()EKTUBHICTh Ta €KOJIOTIYHY CTIiHKIiCTh cyaeH [1].

Kpim TOro, iHHOBaIi}HI TEXHOJIOTI{ CHPUSIIOTH PO3BUTKY €KOJOTTYHOI CBIAOMOCTI
y MOPCBKIH 1HAYCTpii. BripoBa/keHHS €KOJIOTIYHO YHCTHX pilIeHb Ta 3a0€3Me4YEeHHs CTaJoro
PO3BUTKY Ha MOPCHKOMY IPOCTOPI € BaXJIMBHMH 3aBIaHHSIMH. BHKOpHCTaHHS BIiTPOBUX
€HepreTUYHUX YCTAaHOBOK, COHAYHMX TaHeJed Ta I1HMHX eHeproe(eKTUBHUX TEXHOJOTIH
JI0TIOMarae€ 3HW3UTH BUKHUIM HIKIJJIMBUX PEYOBHH Ta 3pOOUTH MOPCHKY I1HAYCTPIIO OUIBII
€KOJIOT1YHOIO.

Kpim TOTO, pO3BHTOK MOPCHKOTO TYPH3MY € OJHUM 3 TIOTCHIIIMHUX HAMPSIMKIB PO3BUTKY
MOpPCBKOi 1HAyCTpii. BUKOpUCTaHHS 1HHOBAIITHUX TEXHOJIOTIH y mpolieci MiArOTOBKU (axiBLiB
MOXKE€ CIPHUITH CTBOPCHHIO HOBHX MOXKIIUBOCTEH ISl PO3BUTKY TYPHCTHYHOTO CEKTOPY.
Hampuknan, BnpoBaKeHHs BUCOKOIIBUAKICHUX IHTEPHET-3'€JHAHb, CyYaCHUX KOMYHIKaI[iHIX
CUCTEM Ta pPO3poOka IUEGPOBUX TYPUCTHUYHUX IIOCIAYT MOXE TPUBECTH 10 30LIBIICHHS
MOMYJISIPHOCTI MOPCBKHX KYPOPTIB Ta 3ay4eHHs Oilblie TypucTiB [6].

Omxe, IHHOBAIIITHI TEXHOJIOTIT y Tpolieci MiAroTOBKH (PaxiBIliB MOPCHKOI 1HAYCTpIi HE
TUTBKH TOMINIIYIOTH SIKICTh HABYAHHS, ajieé W CHOPUSAIOTH MOKPAIICHHIO SKOCTI KUTTS Ha OOpTy
CyJleH, 3a0e3nmedyeHHI0 OE3IMeKH, PO3BHTKY EKOJIOT1YHOi CBIJIOMOCTI Ta CTBOPEHHIO HOBHX
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MOXJIMBOCTEH IJI1 PO3BUTKY TYPUCTHYHOTO cekropy. CrpaBii, BUKOPHUCTAHHS 1HHOBAIlIIHHX
TEXHOJIOTi y TMpoleci MArOTOBKM (axiBIiB MOPCHKOI 1HIyCTpii Moke OyTH Ba)KIMBUM
YUHHUKOM U151 €(EeKTUBHOTO BUKOPHCTaHHS PECYPCIB MOPCHKOTO MPOCTOPY Ta PO3BHUTKY
MOPCBHKOi €KOHOMIKH [5].

[HHOBAIIT MOXKYTH JTOIIOMOTTH BJIOCKOHAJIHUTH NPOLECH BUAOOYTKY KOPHCHUX KOIAJIHH,
MOPCBHKOTO pHOanIbCcTBa Ta aKBaKyJIbTypu. Hampukian, BUKOPUCTaHHS CyYaCHHMX TEXHOJOTIH y
AQHAJITUII Ta MPOTHO3YBAaHHI JOIOMarae 3a0e3MeYnTH ONTHMalIbHE BUKOPUCTAHHS pEeCcypciB Ta
3MEHIINTH BIUIMB HAa HAaBKOJMIIHE cepefoBuiie. KpiM TOro, po3BUTOK aBTOHOMHHUX CHUCTEM Ta
JIPOHIB J03BOJISIE TPOBOJUTH MOHITOPUHT PUOHMX 3aIaciB i KOHTPOIIOBATH 30HU IPOMHUCIIOBOTO
pubainscTBa [7].

Takox, 1HHOBAIIMHI TEXHOJOTII MOXYTh IMOKPAIIUTH MOPCHKY O€3MeKy Ta HaBirarmiro.
BukopucraHHs aBTOMaTH30BaHUX CHUCTEM YIPABIIHHA CYJHOM, JUCTAaHLIHHOTO KEepPyBaHHS Ta
MOHITOPHHTY JIOITIOMara€ yHUKHYTH HEOE3IeK Ta 3a0e3MeunTH Oe3IeKy JIsl MOPSKIB 1 BAHTAXKY.

Kpim Toro, iHHoBamii y cdepi BITPOCHEPreTHKH Ta COHSYHUX IMaHENIeH MOXYTh
3a0€3MeYNTH SHEPTOHE3AICKHICTh Cy/ICH, 3SMEHIIUTH CIIOKUBAHHS MAJIILHOTO TA 3HU3UTH BUKUH
MIKiJTMBUX pedoBHH. lle Moke MaTu MO3UTHBHUK BIUIMB HAa EKOHOMIYHY €(eKTHUBHICTH 1
€KOJIOTIYHY CTIMKICTh MOPCBHKOI 1HIYCTpIii.

OTxe, BUKOPUCTAHHS IHHOBALIWHUX TEXHOJIOTIH Yy mpoueci MiArOTOBKH (haxiBIIiB
MOpPCBKOT 1HIYCTpii crpuse epeKTUBHOMY BHKOPHCTaHHIO PECYpPCiB MOPCBHKOTO IPOCTOPY,
PO3BUTKY MOPCHKOT €KOHOMIKH Ta 3a0€3MEeYCHHIO 0€3MeKH B MOPCHKOMY CepeIoBHIIIi [6].

BucHoBok. BukopucraHHs I1HHOBAIIMHUX TEXHOJOTIA y MOPCBHKIM 1HAYCTpii Mae
BEJIMKMH TIOTEHIIa] Uil MOKpamleHHs e(eKTUBHOCTI BHKOPHCTAaHHS pecypciB, 3abe3rnedeHHs
MOpPCBKOI 0O€3leKkn Ta pO3BHTKY MOPCHKOI EKOHOMIKHM. I[HHOBamii MOXyTbh 3a0e3NeqnTH
ONTUMAaJIbHE BUKOPHCTAHHS PECYPCiB MOPCHKOTO MPOCTOPY, MOKPAIIUTH SIKICTh KHUTTS MOPSKIB
Ta 3HU3WUTH HETAaTHBHUH BIUIMB Ha HABKOJUIIHE cepepoBUINE. s MOCSITHEHHS NUX IiJeH
notpiOHa cmiBmpans MiXK CyJHOBUMH KOMIIaHISIMH, BUPOOHHKAMHM TEXHOJIOTIH Ta HAayKOBHMHU
nociigHuKaMu. TUTBKY MUIIXOM CITIJTBHUX 3YCHITb MU 3MOXEMO JOCATTH 3HAYHUX TTOKPAIIEHb Y
MOPCBKill iHTyCTii.
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OCBITHBO-IIEJJATOI'TYHU MIOTEHIIAJ E-PECYPCIB ¥
®OPMYBAHHI KOMYHIKATUBHOI KOMIIETEHTHOCTI
MAWBYTHIX ®AXIBIIB MOPCBKOI TAJIY3I

Hazpuoenvna I. A.
Xepconcobka depacasna mopcvka akademis
(Vkpaina)

Beryn. CyuacHi yMOBHM oOprasizaimii OCBITHROTO MPOILIECY Y 3aKjiagaX BHIIOI OCBITH
nepeadayaloTb aKTUBHE BUKOPUCTAHHS EJIEKTPOHHHUX pECypciB il €(PEKTHBHOTO HAaBYAHHS
MaiOyTHIX (axiBLIB MOPCHKOI ramy3i. YCHIIIHICTh 3aCTOCYBaHHS €-pecypciB IIiJ 4ac
OIpAllfOBaHHSA MOBHOIO MaTepially B Kypcl YKpaiHChbKOI MOBH OOYMOBIIOETHCS OCBITHBO-
[€arolYyHUM MOTEHI1aJIOM, METOAMYHOIO JTOIUIbHICTIO HIOA0 PO3BUTKY Ta YJOCKOHAJIEHHS yCiX
BU/IIB MOBJICHHEBOI isITbHOCTI 3100yBava Buioi ocBite (3BO).

AKTyaJIbHICTh TIOPYIICHOI MpoOJeMH 3yMOBJEHAa TOTPEOOI0 aHami3dy Ta BiIOOpYy
e(EeKTUBHUX EJIEKTPOHHUX pecypciB Ui (QOpPMyBaHHS KOMYHIKATUBHOI KOMIIETEHTHOCTI
MaiOyTHBX (axiBI[IB MOPCHbKOi ranxysi. [IpakTu4yHa 3HaYyIIicTh HAyKOBOT PO3BIAKU IIOJISATAE Y
BU3HAUEHHI  OCBITHBO-TIEAATOTIYHOIO  MOTEHI[laly  e-pecypciB  I1oA0  (OpMyBaHHS
KOMYHIKaTUBHOI KOMIIETEHTHOCT1 MallOyTHIX (paxiBLiB MOpChKOT rainys3i. CTyaitoBaHHS podieMu
MOPYLIEHOT y AOCHIJKEHH] CBITUYUTH MIPO TE, 110 B Cy4aCHOMY HAayKOBOMY CEPEJOBHII MUTAHHSA
e-pecypciB/3aco01B/TEXHONIOTIH € MOMyAsSpHUM, IUCKYTUBHUM Ta aKTyalli3y€ MOLIYK MPaKTHKO-
OpIEHTOBAHUX MIJIXOJIB Yy X 3aCTOCYBaHHI B OCBITHBOMY CEPEJOBHIII. YCBIIOMIIIOEMO, IO
Cy4yacHe CyCHUIbCTBO CTPIMKO CIIOXKHMBA€E PI3HOMAHITHI NPOIYKTH HAYKOBO-TEXHIYHOTO MPOTPECY,
110 SIKICHO BIUIMBA€E HA OCBITHIN MOTeHITian BUIOi ocBiTU. [loromkyemocs 3 Te€3010 Mpo Te, M0 «
cyuyacHHUH apceHan Hu(poBUX 3ac001B HABYAHHSA MTOCTIMHO PO3IIUPIOETHCS TA YIOCKOHAIOETHCS,
TOMY JAJisi BUOOpPY JOIUIBHUX caM€ B MOBHIM OCBITI MaeMO OIIHUTH (PYHKI[IOHAT OCHOBHHX
pecypciB» [1]. Ham IMIOHYIOTh y3araabHEHHS PO TE, MO «...CBOIO MPAKTHYHY 3HAUYYIIICTH Ta
€(EeKTUBHICTh aKTUBHO JOBOJISATH ITU(PPOBI IHCTPYMEHTH, 1[0 BUKOPUCTOBYIOTHCSI B OCBITHBOMY
mpocropi: Zoom, Skype, Webex, Google Meet, Classtime, Moodle, Learning Apps, Canva,
Genially, Storyboardthat» [2, C. 152].

AHani3z  OCBITHBOTO  TOTEHLIATy O3HAUYe€HHX €-pPecypciB  CBITYMTH Mpo  iX
oM QyHKIIOHANBHICTE. BoHM OymayTh e(deKTMBHUMH, SK CEpBICH I JJIs KOMYHiKallii
YUYaCHHKIB OCBITHBOTO IPOIECY B PEKUMI PEaTbHOTO 4Yacy; /Ui pOOOTH 3 Pi3HUM HaBYAIbHUM
MarepiajaoM; JiJIs opraHi3allii iIHTepaKTHBHOI AiSTIbHOCTI YYaCHHKIB OCBITHBOTO IPOIIECY TOIIIO.
BrnacHuii BUKJIaAanbKuid TOCBiA A03BOJISIE BUOKPEMUTH II€ OHE — PECYPC, €PeKTUBHICTh SKOTO
B OCBITHBOMY IIporieci MaiOyTHiIX (axiBIiB MOPCHKOI rany3i € Oe3nepeunoro. lle ocBiTHs
wiarpopma LMS MOODLE (Modular Object-Oriented Dynamic Learning Environment).
O3HaueHu CcepBiC MIATBEPKYE CBOIO €(PEKTHUBHICTh I0A0 (OPMYBaHHS KOMYHIKATHBHOT
KOMIIETEHTHOCTI MaiOyTHIX (axiBIiB MOpChKOi Tranmy3i. OCBITHBO-IIEAArOTIYHI MOTEHIIaT
miatrpopma LMS MOODLE Ha 3aHATTSX 3 yKpaiHChKOI MOBH peajli3y€eThCs 3aCO000M TaKHX
napameTpiB: Recosha Meet, ®opym, Yar, 3aBmaHHs TOII0. YCi BOHM aKTHMBHO MOXYTh OyTH
BUKOPHCTaHI TiJ] Yac OIpaIfOBaHHS JIEKCUKH (TEPMIHOCHUCTEMH, MpodecioHaTi3MH), CTHIIIB
MOBJICHHSI, PO3BUTKY 3B’SI3HOTO MOBJIEHHS. [IpouTocTpyemMO 3a JOMOMOTOIO Bisyauizarii
rapameTpiB.

OsnayeHi mapaMeTpu 3a0e3MeuyroTh BUKOHAHHS 3aB/IaHb CIPSMOBAHUX Ha (OPMYBaHHS
KOMYHIKaTUBHOI KOMIIETEHTHOCTi 37400yBaua BUIIOi OCBITH. JI0 TakuX BiTHOCHMO pPOOOTYy 3
TEKCTaMU TPO(ECifHOrO CHpsIMyBaHHS Ta iX aHali3; CTBOPCHHS KOMYHIKATUBHUX CHTYaIlil;
y4acTh Yy KOH(EpeHIsIX; AaKTUBHE CIUIKyBaHHS; BHKOHAHHS 3aBAaHb KOMYHIKaTMBHOI
CIPSIMOBAHOCTI TOILIO.
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Puc 1 — Bizyanizauis napaMeTpiB Ha miaaTdopMi AUCTAHIIHHOTO HABUAHHS
LMS MOODLE (Modular Object-Oriented Dynamic Learning Environment)

VY pesynbTari aHajmizy HAayKoOBOi JIITEpPAaTypu Ta BJIACHOTO JAOCBILY BHUKJIAJAlbKOT
TSUTBHOCTI MOXKEMO 3pOOMTH BHCHOBKH TPO T€, MO0 B CydYacHId CHUCTEMi BHUIIOi OCBITH
NPEACTaBICHO YMMaJy KUIBKICTh €-pecypciB, sIKI €(eKTMBHO CIyIyIOTh y (haxoBiil MmiAroTOBII
MaiOyTHIX CHemialicTiB MOpPChKOi rairy3i. AKIIEHTOBaHO pOJb CEpBICIB, IO CHpPHUSIOTh
(OopMyBaHHIO KOMYHIKaTMBHOI KOMIETEHTHOCTI 3400yBauiB BHIIOI OCBITH 1 MOXYTh OyTH
BUKOPHCTaHI B MOBHi1 MiATOTOBIII, 30KpeMa B HaBYaHHI YKPaTHCHKOI MOBH.

[IpoananizoBaHO OCBITHBO-TIEJATOTIYHUI TMOTEHIian IUIaTGOPMU  JAUCTAHLIHHOTO
HaBdanHs LMS MOODLE, y d¢yskmionani skoi € mapameTpu, IO J03BOJSIOTH aKTUBHO
BIIPOBA)KYBaTH KOMYHIKaTHBHI METO/IM HaBYaHHS B KypCy YKpaiHChbKOT MOBH.

HaykoBa po3Bijgka He BHYEpIy€e MOBHICTIO MPOOJEeMy aHali3y e-pecypciB Ta iX poii y
(hopMyBaHHI KOMYHIKaTUBHOI KOMIIETEHTHOCTI MailOyTHIX (paxiBI[iB MOPCBHKOI ramy3i, a € OHUM
13 TIepCHEeKTUBHUX HAmpsAMIB 11 nochipkeHHs. [lepcrekTUBY MOAaibIIOr0 HAYKOBOTO IMOIIYKY
BOAYaeMO aHali3i KOMYHIKaTUBHMX METOIMK HaBYaHHS MailOyTHIX (axiBIiB MOPCBHKOI raiysi
3ac000M e-IMIaKTHKH.
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OCOBJIMBOCTI PO3BUTKY KPUTUYHOI'O MUCJIEHHA Y
CTYJAEHTIB MOPCBKOI I'AJTY3I HA BAHATTAX AHIJIIHCBHKOI
MOBM B YMOBAX OHJIAHH HABUAHHSA

Ozienxo M. /1.
Xepconcoka oeporcasna mopcvka akaoemis
(Ykpaina)

Beryn. I1IBuakuil po3BUTOK TEXHOJIOTIH y CBITI IPUBIB BUKJIAa4yiB HABYAJbHUX 3aKJIA/I1B
0 TUCKYCIHHOTO MUTaHHS: MO0 1 SK 3MIHUTH Y HaBUYAJIbHOMY TpOIEci s TiABHILEHHS
e(EeKTUBHOCTI Ta TPOAYKTHBHOCTI CTYACHTIB Ha 3aHATTAX, a TAKOX IOJAJIbIIC IMPAKTUIHE
3aCTOCYBaHHS iX 3HaHb Ta yMiHb y comiymi [1].

AKTyaJIbHICTh JOCJTiZKeHHsl. barato cynepedok MpOBOAMIIOCS MO0 BIPOBAHKCHHS
Takoi cydacHoi ¢OopMH HaBUaHHS, SIK AMCTAHIIMHA 4M OHJAWH. [IpUXUIBHUKU Ta TPOTUBHUKU
1i€i popMu HE MOIIIM AINTH CHUIBHOI AYMKHU Yepe3 HasBHICTb SIK MO3UTHBHUX OCOOIMBOCTEN
OHJIAMH HaBYaHHS (MOXKJIMBICTH MPOBEICHHS 3aHATH 3 OYIb-SKOi TOYKH CBITY, JE€MOHCTpALlis
eKpaHy KOXXKHMM yYaCHUKOM, I0Ka3 MpEe3eHTallil, B1Ie04YaTy Ta BiI€OKOH(EPEHLi TOIO), TaK 1
HEraTUBHUX (BiACYTHICTh TEXHIYHHX MOKJIMBOCTEU, HECTAOITHHUI 3B'SA30K, HAsABHICTb HABUYOK
po0OoTH Ha pi3HUX MIaThopMax, TPYJHOL YTPUMaHHS YBaru CTYJEHTIB IPOTITOM YChOTO YPOKY
ta iH.). Ane y 2019 poui 3 mosBoro y cBiti Covid-19 Bipycy «uamia TepesiB» CyHepeqyok
nepeBaxmia y OiK CydacHOTO: OHJIAifH HAaBYaHHA, SKE€ € aKTyaJbHHM Ta JI€BHM 1 Ha JaHWUN
MOMEHT.

[locranoBka 3amaui. IliaroroBka @QaxiBIiB MOPCHKOI IHAYCTpii B YMOBax OHJIAMH
HAaBYaHHS BHMMAra€ BiJl BUKJaJaya aHTIIWCHhKOI MOBHM TeAaroriyHoi mpodeciiiHocTi, Ha0yTHx
3HaHb TEXHIYHOI CIeL1aIbHOCTI, KPEATUBHOCTI, KOMyHIKaTUBHOCTI Ta KOMYHIKaO€IbHOCTI AJIsi
(opMyBaHHS CTYJIEHTIB SIK KBaJi(iKOBaHUX 0Ci0, 3/1[aTHUX CaMOCTIHO BHUPIIIYBaTH MOCTaBJIEHI
nepen HUMH 3aBlaHb abo mpoOieMHy cutyamiro. OJHUM i3 3aB/laHb BUKJIQ/ada € PO3BUTOK Y
CTYZ€HTa KPUTUYHOTO MUCIIEHHS, YOMY 1 IPUCBSYEHO 1€ TOCIIIKEHHS.

Pesynbratin  pmociimkeHHs. Mopcebkuid  (axiBenb, Mar4d HAaBUYKH ~KPUTHYHOTO
MUCJIEHHS], IPaBUJILHO PO3yMi€ 00CTaBUHM, IPABUIBHO BUPIIIY€E MUTAHHS Ta PO3YMHO BUXOAUTH
13 CHipHUX cUTyalii. Ik po3BUHYTH I1i BMiHHS?

Jlns 3acTOCyBaHHS METOAMKHM PO3BUTKY KPUTHUYHOIO MHUCIEHHS 3a0€3MedyroThCs Taki
YMOBHU:

1) mnpomosuiiis mpobIEMHUX 3aBJaHb Ta CIIOCOOM iX BHPIIICHHS,

2) opranizamis giagory abo poOOTH B MiHIrpymax Juisi OOrOBOpEHHsS BHpIIIEHHS
pOoOJEMHUX 3aB/IaHb,

3) maTH MOXIMBICTH CTYJCHTY NpaBO Ha IOMMJIKY Ta CTBOPHTH CHUTyalii JUIs
BUIPABJICHHS TIOMUJIKH,

4) mpomo3wilis MACBMOBOTO YW YCHOTO BHMKJIAAYy PO3AYMIB CTYJEHTIB 13 TOJAIBIIOK
peduekciero [3].

HuHi mmMpoko BUKOPHUCTAaHOIO Yy HaBYAJIbHMUX 3aKiajax € Kiacugikaiis eramiB
(hopMyBaHHS KpUTUYHOTO MUCJIEHHS, 3anponoHoBaHa Yapns3oM Temmiaom, Ckorrom Yontepom,
Kepticom Mepenit ta J. Kitycrepom: «akTyamizaiisi — yCBiTOMICHHS — pe(IiIeKcis.

[linx wac mepmoro eramy, «akTyaii3aimii», BiJ CTYIEHTIB TMOTpiOHa ocoOHuCTa
3alliKaBJIEHICTh B TEMi, 3arajibHe PO3YMiHHS MaTepialy Ta BCTAaHOBICHHS METH. BUKOHYyeTbCs
IHAMBIAyadbHO YU TPYyMax B YyMOBaxX OHJIAMH HaBuaHHs. BinmoBigni BrpaBu "Mo3koBa ataka',
"3nato — nizHatocs — nizHaBcs', "JlepeBo npunymens", "Acomiamis” [4]. BaxxauBuM MOMEHTOM
LBOTO €Tamny € MPUHHATTS BUKIAJadyeM YCIX BIANOBiAEH, BIpHUX 1 HEBIPHUX, OCKIIBKH METa —
HampsiM poOOTH CTYJIEHTIB y MOTPIOHE «PyCiIo», AI3HATHUCS IO iXHI 17ei Ta mpUcIyxaTHcs 10
Hux. Hanpukian, 111010 BUBUEHHS €JIEKTPUYHHUX MOHATh «CTPYM», «OHIp», «HANpPYTay, sKi 30BHI
HE BI3yallI3yIOTbCA, MU PEKOMEHAYEMO BUKOPHUCTOBYBAaTH BHpaBy «Acowmiauis». CTyaeHT —
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€JICKTPOMEXaHIK BimoOpaxkae CBOI iJ1e y BUTJIA/I 3aMalIbOBOK, KPECJICHb UM IIapika, MICsS 40ro
JIEMOHCTpY€ CBill eKkpaH, MOYMHAIO4M Mporec oOMiHy imesmu. Ha mpomy erami jpoctyn 1o
IHTEpHETY Ta HASBHICTh €JIECKTPOHHUX Ta/KETIB Y BCIX YYaCHHKIB BiJIrpa€ BaXKIIUBY pOJIb B
OHJIAMH HaBYaHHI.

Hactynnum etanom y (opMyBaHHI KpDUTUYHOTO MHUCIIEHHS € «OCMUCIIEHHA». Lle ocHOBHa
YaCTHHA 3aHATTS, J€ CTYICHT 3HAHOMHTBCS 3 1HQOpMAIl€0, 1 MOYMHAETHCA il 0OpoOKa.
CryneHTy HaIa€ThCsl MOKIIUBICTh CAMOCTIMHO IIYKAaTH B IHTEPHET1 HEOOX1THUN MaTepian 3 HOro
NOJAJIBIIMM aHAJI30M, OIIHIOBAaHHSIM Ta 3ICTABJICHHSAM IHIUBIAyaJIbHO 4YM B rpynax. Takum
YUHOM, AKTUBYETHCS PO3BUTOK J1ajJOriuHOi KOMIETEHTHOCTI cTyaeHTa. Ha nanomy erami mu
IPOIIOHYEMO BHUKOpPUCTOBYBaTH BrpaBu "3ursar”, "Pomamka" [2]. Hanpukian, BuB4arouu
TEXHIYHI XapaKTEepPUCTHKH ACHHXPOHHOIO JBUTYHA, HOr0 IepeBaru 3acTOCYyBaHHA Ha CYyJHI,
OJIUH 13 CTY/AEHTIB 300paxky€e KBITKy pOMaIIKy B mporpami Paint, neMoHCTpye ekpaH, Ta iHIIi
CTYJCHTU O3BYUYIOTb JIaHi, sIKI BIIUCYIOTbCS B NEIFOCTKM KBITKU. [HIIMI BapiaHT 1ii€i BOpaBu:
OJlHa TPyIa CTYJEHTIB MiCJisi OOTOBOPEHHS 3alHCy€ XapaKTEPUCTHUKHU B «IIEIIOCTKW» B Mporpami
Paint, mpuxoBye iXx, i TOTOBUI BapiaHT CBOIX i€ mpeacTaBise iHMIKA rpym. [HIma rpyna
Ha3uBae cBoi BapianTH. Ilpm 30iry imeil 000X Tpym «IETIOCTKH» BiIKPHUBAIOTh, pOOJSIUM X
BUJMMUMH.

3akmoYHUN eTan, «peduieKcis», IPYHTYETbCS Ha OOTOBOPEHHI BUBYEHOI Ha 3aHATTI
iHdopmartii. CTyI€HT BUCIIOBIIIOE BJIACHY IyMKY, CIyXa€ 1HIIUX Ta 3I1CTaBIIAE 1X, aHATI3YyIOYH Ta
pOOJITYM BUCHOBKH PO MOKJIMBICTH IMIUIEMEHTAIl TaHUX Ha mpakTtumi. Ha ¢inansHoMy ertami
3aHATTS BHMKJIaZad Ja€ MOBHY CBOOOJY CTyJEHTaM JJis HPOAYKTHBHOI Koomepauii Ta oOMiHy
iHpopMmamiero. Mu peKOMeH/1yeMO BUKOPUCTOBYBATH BrpaBH «PonboBa rpay, «/ledatu», «Ecey,
«IIpobnemHe pimeHHs.

Ha nam mormsn, «pediexcisy — HaUNpPOMYKTHBHIIIMKA 1 HaWpe3yJdbTaTUBHIIIMNA eTarl
3aHATTA. OTpuUMaHi 3HaHHS Ta PO3YMIHHS CTYJIEHTOM TEMH BiJOOpa)kalOTbCsl B OCMHUCIEHHX
mianmorax Ta nebarax. MaiOyTHiH ¢axiBellb — MOpPSK MOBHICTIO 3aHYPIOEThCS B aTMocdepy
npobisieMy, ysBIsoUM ce0e Ha CyJHI B OTOYEHHI CyJJHOBUX MEXaHI3MIB Ta CUCTEM. Y mpoliecax
KOJIGKTUBHOTO aHaNi3y Ta 31CTaBJICHHS MPOOJEMHA CUTYyallis 3HAXOJUTh CIOCIO BUPIMIEHHS Yd
HaBiTh KiIbKka. BrpaBa «[IpoGnemue pimeHHs» sSKHalKpalle MiaXoAuTh Ha (iHaJIBLHOMY eTarl
3aHATTS 3 TeMu. llepen CTyaeHTaMM CTaBUTbCS 3aBJaHHSA, HANpPHUKIAJ] 3HAWTH NPUUYUHY
HEKOPEKTHOI pOOOTH OJHOTO 3 T€HEepaTOpiB 3MIHHOTO CTPyMYy NPH BBEIEHHI MOTO B Tapaielb.
CryneHTtH, miciisi BUBYEHHSI MaTepialliB 3a TEMOIO, aHalli3y npolieMu Ta oOMiHy iH(opMaliiero
Ha TIOMEpe/IHIX eTanax, MOXYTb TUCKYyTyBaTH, IMPONOHYIOUM peaibHI COcOOM BUPIIICHHS Ta
JIOTIOBHIOIOYM BapiaHTaMU 1HIIMX YYacHHKIB. TakuM YMHOM, 1€ He nepe0yBaloy Ha Cy[Hi, a B
Ipoleci HaBYaHHS, y CTyIeHTa GOPMY€ETbCS KPUTUUHHUNA M1JX1]1 A0 BUPIIIEHHS IPOOJIEMH.

BucHoBku. BpaxoByroun BUILIEBUKIAICHE, MOXKHA 3pOOUTH BUCHOBOK, I10:

1) ¢dopmyBaHHs Ta BUKOPUCTAHHS HA 3aHATTI KPUTHIHOTO MUCJICHHS B YMOBaX OHJIAHH
HaBYaHHS MOXKJIUBE B JesIKUX (popMax (1HIUBIAyaIbHO UM B IPYTax) Ha pi3HUX €Tarax 3aHsTTS,

2) KpUTHYHE MHUCICHHS (OpMye KOHKYPEHTOCIIPOMOXHOTO MOPChKOro (haxiBIis,
pilryyoro, o caMoCTiHHO MpUitMae pilieHHs y MpoOsieMHil cuTyarii,

3) TexHosoris GOpMyBaHHS KPUTHYHOTO MHCJIEHHS B IMPOIECI BUBYCHHS AHTIIHCHKOT
MOBHU Tiepen0ayae MOSBU Mi3HABAJIHHOTO IHTEPECY A0 IAMCLUMUIUIIHM, PO3BUBAIOYM BHYTPIIIHIO
MOTHBAIIIIO 10 CAMOPO3BUTKY.
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TPAMATHUYHI KOMIETEHIUI Y KOHTEKCTI BUBUEHHSI
AHTJINCBKOI MOBH TPO®ECIMHOI'O CIIPSIMYBAHHS

Hunvwux C. B.
Xepconcoka 0eparcasna MopcoKa akademist
(Vkpaina)

Beryn. OnHuM 13 BaKJIMBUX 3aBlIaHb ChOTOJICHHS JJII MOPCBHKOI OCBITH € MIiATOTOBKA
¢axiBIiB HOBOTO MPO(]ist0 — CHEIialicTiB 3 HOBUM 1HGOPMAIIHHUM MUCICHHSIM, PI3HOOIYHUMU
Ta TMHOOKUMHU MPOQECIHHIME 3HAHHSIMHU 1 BMIHHSIMH, 3JaTHUX JIO MOCTIHHOTO TOMOBHEHHS U

OHOBJICHHsSI 3HaHb, 3 PIBHEM BOJIOJIHHSI AaHTJIHCHKOIDO MOBOK — MOBOIO MPOQeCiHHOTO
CHUIKYBaHHs Ha CY[HI, SKUIH JOCTATHIN JJs 3MIHCHEHHS SKICHOTO TPO(eCciiHOro iHITOMOBHOTO
CIIJIKYBaHHS.

dopMyBaHHS JEKCHYHHX Ta TPAMAaTUYHUX HABHUOK BBAXKAIOTh OJHHM 13 OCHOBHHX
KOMITOHEHTIB 3MICTy HaBUaHHS aHMIIMCBKOI MOBHM TMpodeciiHOro criikyBaHHA. KiHIeBUM
pe3yJIbTaTOM BHUBYCHHS JIEKCUKO-TPAMATUYHOTO MaTepiady MOBUHHO OyTH WOro MpakTHYHE
3aCTOCYBaHHS B MEBHINA mpodeciitHiii cuTyarii.

BuxmamanHs rpaMaTtvku HE TOBHUHHE pO3IVISIIATUCS JIUINE SIK IPOIEC 3aCBOEHHS
CTyJIEHTaMH MEBHUX I'PaMaTUYHUX MPABUII 1 CTPYKTYD, 110 HABPSA YK COPUSIO 6 €(eKTUBHOCTI
OBOJIOJIIHHSI HABMYKAMH IHIIIOMOBHOI KOMYHiKallii. biibie Toro, 11e HaBps YU CTUMYIIIOBAIIO O
piBeHb MOTHBAII 1, IO BaXJIMBO, IEPETBOPUIIO O 3aHSATTS 3 1HO3EMHOI MOBH Ha BTOMJIMBHUH 1
JOCUTh HYAHHH TpOIEC 3aydyBaHHA TUX a00 IHIIMX TPaMaTUYHUX pealliid, 10 B3arajii He
BIJINIOB1/Ia€ Cy4yaCHUM TEHJEHLISM 1 BUMOTaM METOJMKHU BUKJIaJaHHA 1HO3eMHUX MOB. Buxonsauu
3 IbOTO, TPAMaTHKy HEOOX1THO PO3IIISIATH HE K METY, a B AKOCTI IHCTPYMEHTY JJIsi BUPILICHHS
PI3HOMaHITHMX KOMYHIKAaTUBHUX 3aBJIaHb.

TakyuM 4YMHOM, OBOJIOAIHHS TpaMaTUYHUMH (opMaMU TMOBHHHO  OOOB'SI3KOBO
3MIMCHIOBATHCS B KOHTEKCTI I1HIIIOMOBHOI KOMYHIKaIlii, TOOTO BHKOHYBaTH (DYHKIII »KHUBOTO
JIOJICHKOTO CIIJTIKYBaHHS. 3 Ii€1 TOYKH 30py OBOJIOAIHHS IPaMaTUIHUMH HABUIKAMHU € OJTHUM 3
BaYXJIMBUX KOMIIOHEHTIB yChOI'O KOMIUIEKCY MOBHUX KOMIIETEHIIi, HEOOXIAHUX AJII aKTUBHOTO
OBOJIO/IIHHSI IHO3€MHOIO MOBOIO.

AKTyaJIbHICTh JOCJTiMKeHHsl. be3 1mocuTh THMOOKOTO OBOJIOMIHHS TPaMaTHKOIO
HEMOXKJIMBO BUKOPHUCTOBYBATH 1HO3€MHY MOBY SIK iIHCTPYMEHT MiXXOCOOMCTICHOTO CIIIJIKYBaHHS
B PI3HOMAHITHUX XUTTEBUX CHUTYaIlisAX JUIsl BHUpPIIMIEHHS THX a00 IHIIUX KOMYHIKQTHUBHHUX
3aBaanb. J{ns popMyBaHHS TpaMaTUYHO! KOMITETEHIlIT HEOOXiIHA CHCTEMa METOMIB 1 IPUIOMIB,
AKi, B CBOIO Yepry IMOBUHHI MEperisaaTuci Ta BIOCKOHATIOBATHCS 3TiTHO 3 1HHOBALIHHUMU
HanpsiMamMu y chepi MEeTOHKH.

IlocranoBka 3amaui. [IpoGnemi HaBYaHHS TpamaTHIll Y Pycli KOMYHIKaTHBHOTO
MiaX0oay B HEMOBHOMY 3akiaai Bumoi ocBiTv (3BO) mpuuinsutacs HeAOCTaTHS yBara, IO
00yMOBIIEHO HEOIpallbOBaHICTIO HaBYaHHA rpamaruili B HemoBHOMY 3BO. Yce 1e B nijiomy €
CEPIHO3HOI0 METOINIHOI0 MPobaemMor0. DopMyBaHHS TpaMaTUYHOT KOMIIETEHITI1, HEOOXITHOT JIIst
3MMUCHEHHST MalOyTHBOI TpodeciiiHOl KOMYHIKATHBHOI [isJIBHOCTI, MOYKHA BIiJHECTH 10O
HaAMOLIBII aKTyalbHUX 3aBllaHb, OCKUIBKH PIBEHH MIATOTOBKM MaiOyTHIX MOpPCHKHX (haxiBIliB
Ma€e OyTH JIOCHUTh BHCOKHM, IIO0 3a0e3MeunTH iM Hajali MOXKJIUBICTH JIIHTBICTHYHO T'PaMOTHOT
npodeciitHoi B3aeMoii, He0OXiAHOT 171 BeleHHs Oeciin Ha MpodeciiiHy TeMaTHKY, TIEpErOBOPiB
MK CyJHOM Ta OeperoM Ta JenapTaMeHTaMH CyJHa, y4acTi 3ycTpidax 3 NPUBOLY MUTAHHS
Oe3neky, BeICHHs TeIe(OHHUX MEPErOBOPIB 1 TaK Jall.

Bukiaag ocHoBHOro marepiamy. Y chemiaJbHid JliTepaTypi 3a3HA4aeThbes, IO
CKJIQJIOBUMHU OY/Ib-SKOT KOMIICTCHIII € 3HaHHS, YMIiHHS, CTAaBJICHHS Ta HaBUYKH. [lOHATTS
KOMIIETEHIIis] CIPUAMAETHCS SIK MOXIiTHE, BY>KYe BiJ MOHATTS KOMIETEHTHICTb, 1€ — COLllaJIbHO
3aKpimIeHu# pe3yabTaT. Ha Hamry TyMmKy, TOCHTh BIIyYHHM BHU3HAYCHHSM € T€, 10 (hOpMyBaHHS
KOMIIETEHIII — I1e KIHIIEBUH pe3yNbTaT MpPOIECY OCBITH, a KOMIIETEHTHICTh — BIIACTUBICTH
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ocobucrocti. IllompaBna, BU3HaYEHHS W PO3MEXyBaHHS MHUX ACQIHIMIN 1 JOHWUHI B HAYKOBIH
JiTeparypi AOCTaTHBO HE 3’SICOBaH.

JInst meTambHOTO OMUCY BaXKJIIMBUX CKIIAIOBUX MpodeciorpaMu MaitOyTHbBOTO (haxiBIls, MU
BUOKPEMWJIM TpaMaTUYHy KOMIIETEHIII0, KOTpa BHABISE ceOe sSK HEBiJ €MHAa CKJIag0Ba
KOMYHIKaTUBHOI KOMIIETEHIIii, TOOTO SK yMiHHA MOBLS OyayBaTu €()EKTUBHY MOBIJICHHEBY
MOBEJIIHKY, IO BIAINOBiZa€ HOpMaM COILaJbHOI B3a€EMOJIi, MPUTaMaHHUM OKPEMil KyJbTYpi;
YMIHHS YYaCHUKIB CHUIKYBaHHS BOJIOJITH KOMYHIKATUBHHMH CTpaTeTisiMU, IpaBUJIaMU
MOBJICHHEBOI, TparMaTHyHOi Ta mnpeaMmeTHoi kommereHuid [2, c¢. 150]. Ha wmamy naymky,
IIPaBUIBHO OyAe JOTPUMYBATHUCh TAKOI TOYKU 30pY, 11O OOCAT MOHATTS «KOMYHIKaTHBHA
KOMITIETEHI[iS» HE OOMEXKYEThCS JIBOMA BHIAMH MOBJIEHHEBOI isIIBHOCTI OCOOMCTOCTI
(roBOpiHHS 1 CIOyXaHHA), a W YMOXJIMBIIOE ICHYBaHHS YOTHPbOX THIIIB MOBJICHHEBOI
KOMIIETEHIIi], 110 CHiBBIJHOCATHCS 3 OCHOBHUMH BUIAMU MOBJICHHEBOI MISTIBHOCTI (CIyXaHHS,
TOBOPIHHS, YUTAHH, IMCbMO), T4 BBa)KAa€ OA30BUMU CKJIAJI0OBUMHM KOMYHIKaTUBHOI KOMIIETEHLIT
Taki KomreTreHmii: 1) MoBHa — 00i13HAHICTh 3 MOBOIO: MOBHUMH OJMHHIIIMHU, X BUPAKAIbHUMH
MOJKJIMBOCTSIMHM, TOOTO 3HAaHHS MOBH, BOJIOAIHHA MOBHUMH YMIHHSAMHM # HaBHYKaMH,
CKJIaJHUKaMH $IKOi € (QOHeTHYHa, JIEKCHYHA, TpaMaTh4Ha, CTHIICTHYHA, opdorpadiuna
KOMIIETEHII1ii TOIIO; 2) MOBJICHHEBA — YMIHHS BUKOPHUCTOBYBAaTH MOBHI 3aCO0H, a/JIeKBaTHI METi
CHIUIKYBaHHs, TOOTO BOJIOJIHHS MOBJICHHEBUMHU YMIHHSIMH 1 HABUUKaMHU.

MoBjeHHEBA KOMIIETEHIIISI OCOOMCTOCTI BUSBISAETBCS y  CPOPMOBAHOCTI YMiHb
KOPHUCTYBAaTUCSI YCHOIO Ta IHCEMHOIO JITEPaTypHOIO MOBOIO, 0ararcTBOM ii BHpa)KaJIbHUX
3aco0iB 3aJIe)KHO BiJ IIJIEH 1 3aBIaHb BUCJIOBJIFOBAHHS Ta TPOMAJICHKOTO KHUTTSI; 3) IpeIMeTHA —
1€ BMIHHS BIATBOPIOBATH Y CBIIOMOCTI KapTHHY CBiTy (IpE€IMETH, SBUIIA 1 B3a€MO3B 30K MiX
HUMH Ha OCHOB1 aKTMBHOT'O BOJIOZIHHS 3arajIbHOIO JIEKCHKOI0); 4) IparMaTu4Ha — BUSIBIISETHCA B
3MATHOCTI A0 3AIHCHEHHS MOBJICHHEBOI MisUTBHOCTI, 3YMOBJICHOI KOMYHIKATHBHOIO METOIO
CBIJIOMOro BHOOpPY HEOOXiZHUX (OpM, TUIIIB MOBJIEHHS, YpaXyBaHHS O3HAK (PYHKIIIOHAJIbHO-
CTHJILOBUX PI3HOBH/IIB MOBJICHHS (OmUCy, po3noBifi) [4, ¢. 198].

VYci HasgBHI Ta MOXJIMBI KOMYHIKATHBHI KOMIIETEHI[I MAalOTh PIBHHUI CTaTycC, OCKIIbKU
KO)KHa 3 HHMX IIOBHOIO MIpOIO 3aJOBOJIbHSIE IHTENEKTyalbHI moTpedbu ii BiacHuka. Tomy
BOJIOZIHHS MOBOIO CJIiJl OLIHIOBAaTH 3 TOMISIAY piBHA C(HOPMOBAHOCTI  BiJNOBIAHOI
KOMYHIKaTUBHOI KoMmeTeHuii. [yt Toro mo6 o0rpyHTyBaTH 3MiCT rpaMaTUYHOI KOMIETEHIIT K
000B’s13KOBOT CKJIa10BOT ITPOLIECY HABUAHHS aHTJIIHCHKOI MOBH 3a MPOQECIITHUM CIpSIMYyBaHHSM,
BU3HAYUTU KOMIUIEKC yYMOB e(eKTHUBHOTO ii (popMyBaHHS, MPOCTEXKHUTHU BIUIMB TMpOLECYy Ha
0COOHMCTICTh, 3yNMMHUMOCS Ha TEOPETUYHMX 3acafax Nboro mnuTaHHA. OTxe, TpamMaTHdyHa
KOMIIETEHIIisl — [1€ 3[JaTHICTh JIIOJUHH JI0 KOPEKTHOTO TPAaMaTHYHOT0 O(OPMIIEHHS CBOiX YCHUX 1
MMCEMHUX BHUCIIOBIIOBaHb 1 PO3YMIHHS T'paMaTH4YHOTO O(OPMIIEHHS MOBJIEHHS IHIINX, SKa
0a3yeTbcs Ha CKJIAAHINA 1 AWHAMIYHINA B3a€MOJIIi BINMOBIIHUX HABUYOK, 3HAHb Ta IpaMaTHYHOI
ycBimomieHocri [ 1, ¢. 158].

BusHaganpHUMHM OCOOMMBOCTSIMH T'pPaMaTHYHOI KOMIIETEHIII MM BHOKPEMWJIM TaKi:
3aTHICTh PO3YMITH ¥ BUpa)kaTW 3HAYEHHS, NPOAYKYIOUM Ta PpO3IMI3HAIOUM IPaBUIBHO
odopmiieHi ¢ppa3u i peueHHs; HAIBHICTh KOPEKIIMHUX HAaBUYOK MO0 MPABUIBHOCTI BXKUBAHHS
rpaMatiyHuX (OpM, BHYTpILUIHE HeBepOasli3oBaHE 3HAHHA Habopy mnpaBuwi. Sk 3a3Haudae
O.BoBk, TrpamatMyHa KOMIETEHIlis  3a0e3redyye  CHUCTEMHE  3HAHHS  JIEKCHUYHOTO,
MOP(]OIOriYHOTO, CHHTAKCUYHOrO, (OHETUYHOro Ta oOpdorpadiuHOro acmnekTiB MOBU s
no0yJI0OBH  OCMHUCIIEHUX 1 3B’S3HMX BHCJIOBIIOBaHb, HAaBUYKM 1 BMIHHS aJI€KBaTHO
BHKOPHUCTOBYBATH T'paMaTH4YHI SIBUIA B MOBJICHHEBIH MISTIBHOCTI B PI3HOMAHITHUX CHUTYaIlisIX
CIJIKYBaHHSL.

OCHOBHUMM KOMIIOHEHTAMHU TPaMaTUYHOI KOMIIETEHLII] € TaKi:

— I'pamatnuni HaBuuku: 1) penpoAykTHBHI (HaBHYKH TOBOpPIHHA 1 THCbMa, 2)
pelenTuBHI (HAaBUYKM ayAilOBaHHSA 1 YHMTaHHS); XapaKTePH3YIOThCS TAaKUMHU O3HaKaMH SK
ABTOMATHU30BaHICTh, THYYKICTb 1 CTIMKICTh Ta TOE€TAITHA C)OPMOBAHICTH;

— I'pamatnyHi 3HaHHS;
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— I'pamarnvHa yCBiTOMJICHICTb.

Sk BiIOMO, OBOJIOAIHHS 1HO3EMHOIO MOBOIO MPHUITYCKAE KMBE 3aCBOEHHS MEBHUX MPaBUII
1 CTPYKTYp, 0€3 SKMX HEMOXJIMBE MOBHOIIHHE CITIIKYBAHHS B PI3HUX TUMOBUX KOMYHIKaTUBHHX
cutyanisx. lle no3Bosie momonatu ik 0COOMCTICHI, Tak 1 mpodeciitni 6ap'epu, MO3ZHAKOMUTHCS 3
PI3HUMH CTHJISIMH JKUTTS, a TaKOXK 3 KYJbTYPOIO 1 TPaauIisIMH KpaiHW MOBH, 110 BUBYAETHCS.
Buxonsum 3 1poro, y BHKJIagadya 1HO3EMHHX MOB 3aBXJM BUHUKA€ MUTAHHS PO Te, SK XKe
3pOOUTH MPOIIEC 3aCBOEHHS TPAMATUYHOTO MaTepiany HAWOUIbII «OKUBUM» 1 MOTUBYIOUHM.

3 oxgHOro OOKy, rpaMaTHYHa KOMIIETEHTHICTh — 1I€ BOJIOJIHHS MOBHHMH 3aco0amu, 3
1HIIOro X OOKy — Il YMiHHS iX BHKOpHCTaTH. ['pamaTuka € ayke CKIaJHHUM acHeKTOM, IO He
MiIAETHCS TOYHOMY BHYEPITHOMY omucy abo aedinimii. IcHye Oe3miu Teopiit 1 MomeneH, 1o
CTOCYIOTbCSl OpraHizamii ClliB B CHHTAKCHYHI CTPYKTYPHU 3 THM, 1100 BOHHM OyiIM rpaMaTUIHO
KOpEeKTHI. MoOXHa pO3MisiiaTd IpaMaTUKy 3 PI3HUX IEPCHEKTUB: IMO-Teplie, 3 TOYKH 30py
ciyxaya abo yuradya abo TOro, XTo roBopuTh abo muire. B mpormeci komyHikaiii HEOOXiTHO
3aiiMaTH Ty a0o 1HIIY TIO3UIIIO.

VY paMkax KOMYHIKaTUBHOTO IiJXOAy I'paMaTU4Hi SBUINA BHBYAIOTHCS HE SK OKPEMO
B3STI CTPYKTYpH, a SK 3acCO0M BHPaKCHHS IEBHMX KOMYHIKaTHBHUX HaMipiB. [ pamarnyna
KOMIIETEHIIis, TAKAM YHHOM, PO3TIISIAETHCS K 3JaTHICTh 10 PO3YMIHHS 1 BUPQXECHHS AYMKHU B
mpoiieci BUPOOHMIITBA 1 pO3Mi3HABAaHHSA TI'PaMOTHO c(opMysiboBaHMX (pa3 1 MPOMO3HUITIH
BiJIIOBITHO JI0 TIPHUHIIMITIB, III0 YIIPABIISIOTH IMOETHAHHSAM JIEKCHYHHUX €JIEMEHTIB B 3HayII (hpasu
1 TIporo3wuIlii (Ha MpOTUBary 3aydyBaHHIO 1 BIATBOPEHHIO 3acTHIIuX 3pas3kiB). Ilompu Te, mio
Cy4YacHUH KOMYHIKaTUBHO-(YHKIIOHAIBHUH MiJIXiJlT pOOUTH OCHOBHHMI aKIIEHT Ha CIJIKyBaHHI,
ICHy€ pO3yMiHHS, W10 B OCHOBI KOMYHIKAaTHBHOI KOMIIETEHIIi JIGKUTh JIHTBICTUYHA
KOMTIETCHITiS.

ToMy onHi€l0 3 Ba)XJMBHX MPOOJEM Cy4acHOi METOAMKH (OpMyBaHHS TI'paMaTUYHOI
KOMITETEHIIi1 y MailOyTHIX MOPCHKUX (haxiBIiB € MOMIYK eEeKTUBHUX HUISAXIB, SIKI TOTIOMOTIH O
pO3B'13aTH IPOOIJIEMY 3HATTS TpaMaTHYHUX TPYIHOIIIB, III0 BUHUKAIOTH MPHU MOPOHKEHH] YCHOI 1
NUCbMOBOI MOBH. ICHyIOWa X METOJMKa HE 3aBXIu 3abe3rneuye (opMyBaHHS TpaMaTHYHUX
HAaBHYOK 1 yMiHb Ha HEOOXigHOMY piBHI. PiBeHb BOJOJIIHHA 1HO3EMHOI MOBOIO KypCaHTaMHU
YMOBHO MOKHA po3aiuiMTH Ha Tpu rpymu: 1) false beginners abo mceBno-nmovarkisii; 2) HUXKYIES
cepeaHboro i 3) cepenniit + Buie cpeaHporo. CTyACHTIB NEPIIOi 1 APYToi rpynu — 00’ €EKTUBHO —
nepeBakHa OUIBIIICTh, TOMY y BH3 JIOBOJUTHCSA MPHUIUIATH yBary BIOCKOHAJICHHIO, a 1HOMI i
dbopMyBaHHIO, TPAaMaTUYHUX HABUYOK 1 YMiHb, TOOTO JIIHTBICTUYHHM KOMITIETEHIIISIM, SIKi O Main
OyTH chopMOBaHi B MIKOJI, Ha 1[0 TOAWH B TIPOrpaMax He mependaueHo.

Takum 4uHOM, TpU BH3HAYEHHI 00'eMy MaTepiany, IO BHUBYAETHCS, MH PO3ILUIIEMO
TOYKY 30py TUX METOJHUCTIB, SIKi TOBOPATH PO (PYHKIIOHATLHO-CUTYATUBHUN IPUHIUI BiOOPY
rpaMaTHYHUX CTPYKTYpP, TOOTO BiIOOpi, YKOPCTKO TPHB'SA3aHOMY A0 CHUTYyarliii mpodeciiiHOTro
CHIJIKYBaHHs, IO BUBYAIOTHCS. SIKIIO TOBOPHUTH TPO MNPHHOMH HaWOUIBII e(EeKTUBHHUX TNpPU
dbopMyBaHHI TpaMaTUYHOT KOMIIETEHIIII B IIMX yMOBaX, TO Y BITUM3HSAHIN 1 3apyOiKHIN IIKOIAaX
METOAMKH ICHY€ TOHATTS IHAYKTHBHOTO CHOCOOY (OpMyBaHHS HaBUYOK 1 yMiHb. SKIIo
y3arajlbHUTH ICHYIOYl 1HAYKTHBHI MPUHAOMH HaBYaHHA, TO X MOXKHA 3BECTH JI0 JABOX: MEPIIUN
NPUIIOM HABYAHHS IUIIXOM «BIAKPHUTTS» JJIs TICEBIO-TIOYATKIBIIB 1 JAPYyTHHA TPHIAOM
OpIEHTOBAaHMM HA MPUUHATTS PIIICHHS JJIS CTYJCHTIB 3 PIBHEM HIDKUE CEPEIHBOTO 1 3 CepeHiM
piBHeM. [lyis CTyneHTIB 3 piBHEM BHILE 3a CepelHil, HaWKpalluM 3aJHIIAEThCs JeyKTUBHUNA
crocioO.

[TpuitomM HaBYaHHS LUIAXOM «BIAKPUTTIBY — 1€ TIPUIOM, IIPH SIKOMY CTYJIEHTaM SIBHO HE
BUJAE€THCS 11JIbOBA IPaMaTU4HA CTPYKTYpa/MpaBuiio. 3aMiCTh I[bOTO, CTyACHTaM MpPEA'sBISIE€THCS
KOHTEKCT, B SIKOMY BXXHMBA€TBHCS L CTPYKTypa. CTyJE€HTH MOBHMHHI CAMOCTIHHO «BIAKPUTID
rpaMatuyse npaBuio. [nrocu nporo migxoay: 1) CTyaeHTH «po3ragyioTh IpaMaTHYHy 3arajiky»,
TOMY BOHH 3alliKaBJICHIiIIi; 2) CTYJICHTH 3a3BHYail Kpalle nam'sTaloTh Take MPaBHIIO, OCKUIBKH
BOHU caMi MOTO «BIIKpWUIW»; 3) MI3HABIIUCH, MPO T, SIK MOXKHA «BIIKPUBATH» TpaMaTU4HI
npaBuia, CTYACHTH B MalOyTHBOMY 3MOXYTh IE€pPEKJIAcCTH Led JOCBiA Ha HEBiIoMi iM
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cTpykTypHu. el mpuitom BKiItouae S5 KpokiB: 1) mpen'siBIeHHS — CTYACHTH MPOCITYXOBYIOTh TEKCT
3 LJTbOBOIO CTPYKTYpPOIO; 2) 3allOBHEHHS IMPOIYCKIB: MOBTOPHE MPOCIYXOBYBaHHS TEKCTY, aje
LBOTO pa3y CTYJIEHTU OTPUMYIOTh CKPUIIT ayJio TEKCTY 3 MPOIMYCKaMH B THX MICILSX, JIe¢ Mae
OyTH LIbOBA CTPYKTypa; 3) «BILAKPUTTS» MpaBWiia — CTYIACHTAM IPOIOHYETHCS IUIS aHAIi3y
JEKUIbKa MiHI-CUTyalliil, B SKUX I[IJIbOBA CTPYKTypa 3acTOCOBaHa BipHO; 4) poboTa Hax
MOMUJIKAMH — JIYHAa€ TEKCT 3 MOMMJIKAMH B CTPYKTYpl, IO BHBYAETHCA, JUISA X BUIPABICHHS;
5) akTHBI3aIlist CTPYKTYpH — CTYICHTH BHMKOPHCTOBYIOTh IIJIbOBY CTPYKTYpy B MOBI
(cuMyIALisX, POJIEBUX Irpax, MiHI-TUCKYCIAX, HAIMCAHHI JIUCTA 1 T. 11.)

[TpuitoM opieHTOBaHUM Ha MPUHHATTS pilleHHA (OKYCYEThCS HA 3aBJaHHI, IS AKOTO
BUKOPUCTOBYETHCS I[JIbOBA TpaMaTH4YHa CTPYKTypa, a HE Ha OKPEMO B3STid TpaMaTU4HIH
CTpyKkTypi. Takum 4yMHOM, Ha Mepile MiClle BUXOJUTh KOMYHIKATUBHE 3aBJAaHHS, HAIPUKIIA],
MeperoBopy, BUpIilIeHHs mpobiemu, cmiBdeciga i T. 1. IlepeBara 1poro mpuiioMy MONSTae B
TOMY, L0 HaBYaHHS HAOIMXKAE€TbCA JO CIUIKYBaHHS B pEAJbHOMY JKHMTTI, a HE IPOCTO €
BUKOHAHHSM TIpaMaTUYHUX BOpaB. [OMOBHE — JKBaBICTh MOBJICHHS, a MPaBHIBHICTD
BIJIIPALIbOBYETHCS Ha MOJANbIINX eTanax. OCHOBHOIO METOI0 BUKOPHCTAHHS LIOTO MPUHOMY €
CTBOPEHHSI KOMYHIKaTHBHOI CHUTYyallii, B Ky OpPraHi4YHO MOXHa BIIMCATH IUUIbOBY I'paMaTU4HY
CTpyKTypy. Peamizamiss manoro mpuiiomy BKiIro4ae 6 ertamiB: 1) BuOIp KOMyHIKaTMBHOI METH
(doMy CTYyICHTH TIOBHHHI HAaBYHMTHUCS (HANPHUKIAJ, BECTH TEPEroBOpH)); 2) BU3HAYCHHS
HEOOX1THUX HAaBUYOK: SIKI TPaMaTHYHI CTPYKTYPH 1 JISKCUYHI1 OJIMHHUII 3HATOOJATHCS CTYICHTAM;
3) mpencTaBieHHS YPOKY — YiTKE TOSCHEHHS METH YPOKY, MpPEICTaBICHHS/TIOBTOPEHHS
HEOOX1AHUX MOBHUX OJMHMIIL/CTPYKTYP; 4) ONpalioBaHHS — CTYJACHTH BUPIIIYIOTh MOCTaBJICHY
3a/aqy; 5) caMOOIliHKa: CTYJCHTH B IpyIax OI[IHIOITH JOCATHYTI pe3yJbTaTH 1 MOBHI 3aco0u,
SKI BOHU BHKOpUCTaIH; 6) (QOKyc Ha IUIbOBUX CTPYKTypax: CTYJEHTH TPEHYIOTbCA Y
BUKOPHCTaHHI I[IIbOBUX I'PAMaTHYHHUX CTPYKTYD, a BUKJIaaa4 Kkopurye [2, C. 95].

Buxoasdu 3 0coOuCTOr0o q0CBiTy, ONMMUCAaH] BUIE MPUAOMH MPU HAJICKHINA OpraHi3alii Ta
MoTuBalii 3100yBayiB OCBITH, — € JayXe e(eKTUBHUMH Tpu (OpPMYBaHHI I'paMaTHUYHOI
KOMIIETEHIII] Y paMKaxX BUBUEHHS aHTJIIHCHKOT MOBH 3a MPO(ECITHUM CIIPSIMYBaHHSIM.

BucHoBku. TakuM 4YHHOM, TpaMaTHUYHUN KOMIIOHEHT JIHTBICTHYHOI KOMIIETEHIIii
HEOOX1MHO IiecnpsiMoBaHo (opmyBatu. PobGota Ham ioro (opmMyBaHHAM € CKIAQIHUM
mporecoM, 0 BKJIIoYae psia eramiB. [Ipu 1boMy JOLITBHO BHKOPHCTOBYBAaTH KOMYHIKATHBHI
3aBIIaHHS i HE MepeOTBITYBAaTH POJIb TPAMAaTHYHUX MPABUJI Ta TOSICHEHD 10 HUX.

IlepciekTHBH MOAAJBIIMX AOCHIAKeHb. J[OCTi/DKEHHS 3 AaHOTO MHUTAaHHS Mae OyTu
MPOJIOBXKEHE Y PYyCJIl pO3pOOKH BMpaB HAIMpaBiIeHUX Ha (HOpMyBaHHS rpaMaTUIHOI KOMITETEHIIIT,
aKi OynyTh BiTOOpaXkeH1 y METOAWYHUX MOCIOHMKaAX 3 mpeaMeTy «Mopchka aHTiiiicbka MOBa»
JUISL KYpPCaHTIB PI3HUX KYpCIB.
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IIUDPOBI TEXHOJIOT'H SIK IHCTPYMEHTHU PEAJIIZALIS
CTPATEI'IA INIMBUHHOI'O HABUAHHS Y KYPCI MOPCBKOI
AHIJINCBKOI MOBH

Ilozopneuvka H. B.
XepcoHcvka 0eporcasHa MopcbKa akaoemist
(Vkpaina)

Beryn. 3acrocyBaHHs LH(POBUX TEXHOJOTINH B OCBITHROMY IPOLIECI MTOYATIOCS 3a/10BIO
no nanzgemii COVID-19 ta BBeneHHS BOEHHOro cTaHy Ha Tepuropii Ykpainu. MonepHizauis
BUIIOT OCBITH, TSDKIHHS 3aJJOBOJIBHUTH MOTPEOM Ta BUKJIMKU CHOTOJICHHSI CKIIATHO YSIBUTH O€3
mudposizamii. A po3BUTOK LUGPOBOI KOMIIETEHTHOCTI CTaB HE IEpeBarow, a 0a30BOIO
noTpe0oI0 y cydacHOMY MPpo¢eciiHOMY CBITI.

AKTYaJIBHICTh JOCTiIZKeHb. Y 3B’S3Ky 3 BUMYIICHHM MEPEXOJIOM Ha TUCTAHIIHHHIA
dbopmar HaBYaHHS Iepe]] BHUKJIaJadyaMd Ta 3700yBayaMd BHIINOiI OCBITH 3 SBHJIMCS HOBI
TPyAHOILI Ta nepcrnekTuBu. He 3BakarouM Ha CKJIAZHI YMOBHM OCBITHBOT'O MPOLIECY, BUMOIHU
poOoTOaBLIB 10 MalOYTHIX BAXTOBUX MEXaHIK HE 3HMKYIOTHCS, IO CIIOHYKAa€ 10 MOUIYKY
HOBUX TMIAXOMAIB Ta BIPOBADKEHHS €(PEKTUBHUX CTpATEriil MiA Yac BHUKIAJAHHS MOPCBHKOT
AHIJIINACBKOI MOBM Yy AMCTaHUIMHOMY pexumi. Binrak 3’sBiseThcsi moTpeda y BHUCBITIEHHI
e(eKTUBHMX CTpATErii Ta MmiIX0AiB HABYaHHS MOPCHKOI aHIIIICbKOI MOBH.

[HocranoBka 3anaui. 3aBIaHHSAM HayKOBOI PO3BIAKHM € PO3KPUTTS MOXKIMBOCTEH
3acTOCyBaHHA LU(QPOBUX TEXHOJOTIH SK IHCTPYMEHTIB peaii3alii cTparerii MNIMOMHHOTO
HaBYaHHS MOPCHKOI aHITIMCHKOI MOBU y IUCTAHIIIITHOMY (hopmarTi.

Pe3yabTaTH mocaimkeHb. 3riHO 3 pekoMeHAauisMu MonensHoro kypcy IMO Model
Course 3.17 BuKJIagaHHI MOPCHKOI aHIJIIHCHKOI MOBHM  3IHCHIOETBCS HaA  3acajaax
KOMYHIKaTUBHOTO mijgxoay. KoMyHIKaTMBHUI MiAXiZ € CTyJIEHTOLEHTPOBAaHUM, IO CIpUSE
aKTUBHOMY HaBUaHHIO 3a ydacTi cTyJeHtiB [1, c.73]. BaxnuBa ckiagoBa 1IbOTO MiAXOLY —
CIIIJIKYBaHHS MIXK 37100yBa4aMH aHTJIIMCHKOIO MOBOIO, 3aCTOCYBaHHS CTpaTeTidl TIMOMHHOTO Ta
AKTUBHOTO HaBUAHHS ITi]] 4ac 3aHSTh.

Y 0CHOBI TTMOMHHOTO HABYAHHS JICKUTh HAO1p KOMIIETEHTHOCTEH, SIKI CTYyACHTH TTOBUHHI
OTIaHyBaTH, 00 PO3BUHYTH ITMOOKE PO3YMIHHS aKaJeMiYHOTO KOHTEHTY Ta 3aCTOCOBYBATH CBOI
3HaHHS IS BHPINIEHHS 3aBJaHb Y HaBUaJbLHOMY CEpelOBHIN Ta y mpodeciiniii chepi [2].
Kapkac rinmOMHHOTO HaBUaHHS BKIIIOYAE IIICTh KOMIIETEHTHOCTEH, cepel SIKHX 3aCTOCYyBaHHS
3HaHb, KPUTUYHE MUCIICHHS, YiTKa KOMYHIKaIlis, CIiIbHa poOOTa, caMOCTiiHE HaBYaHHS Ta
MO3UTHBHE aKaJeMiuHe MUCIeHHs [3, ¢. 16].

Buxopuctanss 1udpoBUX TEXHOJIOTIH Crpusie HaBYAIbHOMY JIOCBiAY 3100yBaya BUIIOi
ocitu. L{npoBe HaBYaHHS OXOIUTIOE IUPOKUH CIIEKTP IHCTPYMEHTIB Ta MPAKTHK, BKIIOYAIOUN
OHJIAMH-OIIHIOBAHHS;, 301IbIIICHHS aKIICHTY Ta MiABUIICHHS SKOCTI HaBYaJIBHUX PECYpPCIB 1 Yacy;
OHJIAH KOHTEHT Ta KypCH, 3aCTOCYBaHHS TEXHOJOTIH B ayauTOpii; aJanTHBHE MPOrpaMHe
3a0e3meyeHHsl I CTYACHTIB 3 OCOOJMBUMH TOTpebdaMu; HaBYAJIbHI TIATPOPMH, ydacTb Y
npodeciiiHuX CHTBHOTAX; Ta TOCTYI 10 BUCOKOSIKICHOTO KOHTEHTY [4, ¢. 11].

[udpoBe HaBUaHHS HaJla€ MOXKIIMBICTh 3aCTOCOBYBATH HOBI cTparerii Ta ¢opMartH, Taki
K OHJAiiH Ta 3mimaHe HaB4yaHHA (blended learning), HaBuaHHS Ha OCHOBI KOMIIETEHTHOCTEU
(competency-based learning), siki MalOTh MOTEHINAN CIPHUITH MIMOMHHOMY HaBuaHHIO (deeper
learning) [4, c. 11]. Cucrema nmudpoBUX TEXHOJIOTIH Ta 3aCTOCYBaHHS €(PEKTHBHUX CTpaTeTid
BUKJIQJaHHs 3a0€3Me4yI0Th KOKHOTO 3/100yBaya BUIIOi OCBITH MOXKIIMBOCTSIMU IS TTTHOMHHOTO
HaByaHHs. CydacHI TEXHOJIOTII JIOTOMarailTh BHKIAJadyaM JOCAITH HPOAYKTHBHOCTI,
IHAMBIAyai3amii OCBITHHOTO MPOLIECY Ta CTBOPIOIOTH OLIBII THYYKE, MOCTiOBHE HaBYaJbHE
CepeIOBHIIE, OPIEHTOBAHE HA CTYACHTA Ta HOTO aKaJIeMiuH1 MOTPEOH.

Uepes BBeJCHHA BOEHHOTO CTaHy 3aKjiaJd OCBITH MEpEHITN Ha OWCTaHIliiiHe abo
3mimrane HapuaHHs. Jljis XepCOHCHKOI JepKaBHOI MOPCBHKOI akaaeMii MpUHHATHOK (HOPMOIO
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HaBYaHHS CTaJIO JUCTAHIIMHE y 3B’ 513Ky 3 THUMYACOBUM IEPEMIILEHHIM 3aKJIaay BUIIOI OCBITH.

[Tomepenne BrnpoBapkeHHs 3mimranoro HaByanHs (blended learning) wmopcbkoi
aHITIHCHKOT MOBHU 3 BUKOpucTaHHAM 1utatdopmu LMS Moodle monermmmno nepexia Ha mocTiiHe
OHJIaiiH-HaBuaHHs. [lamepoBi HaBUaNbHI MOCIOHUKM 3 MOPCHKOT aHTTIIHCHKOI MOBH JJISl CyIOBUX
MEXaHIKIB 3aMIHWJIM €JIeKTpoHHI BapianTu («Ship’s Hearty», «Full Ahead» Ta iH.), po3poOmneHi
BUKJIaIadaMy Ha 3aca/iax KOMYHIKaTUBHOTO MiJXOAY 3 BUKOPUCTAHHAM CTpPATerid TTUOMHHOTO
Ta aKTUBHOIO HaByaHHs. Po3mimieHi Ha turardopmi aucraniiiinoro nHaBuanus LMS Moodle
€JIGKTPOHHI MOCIOHUKHM NAIOTh MOXKJIMBICTH 3/100yBayaM CaMOCTIHHO OIpallOBaTH Marepiai y
MPUMHITHOMY TEMIII Ta BUKOHATH HU3KY KOHTPOJIbOBAHUX BIPAB, L0 JONOMAara€e CTyAEHTaM
aKTHBHIILIE MPALIOBATH HA OHJIAWH-3aHATTI B CHHXPOHHOMY PEXHUMIi 3 BUKOPUCTaHHSIM Z00M-
KoH(epeHIil Ta J03BOJSiE BUKIAAauyy CKOHIEHTPYBaTH yBary Ha OOTOBOPEHHI KIFOYOBHX
MOHATH, 3MEHIIUTH KUIBKICTh MACHMBHUX BIPAB Ha KOPUCTb MPOAYKTUBHHUX i yac 3aHATh. Jlo
TOrO 3K BHMKOpHCTaHHs cTpaterii mepeBepHytoro HaBuanus (flipped learning) 3aGesmeuye
MEePCOHATI3AII0 OCBITHROTO IMPOIIECY Ta 30UIBIICHHS 3arajibHOI KUIBKOCTI HaBYAIBHHUX TOJIMH.
Po6ora Ha miatpopmi LMS Moodle namae 1inomgo6oBuit 10CTyI 10 aKaJaeMi4HOrO KOHTEHTY,
IIBUAKUN 3BOPOTHUH 3B 530K (IIOCIYTrOBYHOUHCH MisUThHICTIO «TecT» s  OI[iHIOBaHHS
pe3yabTaTiB HaBYaHHs 3700yBayiB a00 MiSUTBHICTIO «YaT» JJ1 aKTUBHOI CHIBIIpaIll Ta B3aEMO/IIT
MiX 3700yBa4aMy Ta BUKJIaIa4yeM), THYYKICTh HABYAJIHLHOTO CEPEIOBHUIIIA.

EnexTpoHHi MOCIOHWKH CTBOPEHI 3a JOMOMOIOK [isIIBHOCTI «YPOK», SIKa J03BOJISIE
chopMyBaTH THYYKHH Ta IiKaBUH akaneMiyHui martepian. JisnpHICTE «Ypok» (hopMyeThes 3a
MPUHIIMIIOM YepryBaHHS CTOPIHOK 3 TEOPETUYHHUM MaTepiajoM Ta CTOPIHOK 3 HaBYAJIbHUMU
TECTOBUMH 3aBJaHHAMHU i MUTaHHAMH (OaraTtoBapiaHTHUI BUOip, BUOIp MPaBUIBHOTO BapiaHTy,
YHUCJIOBA BiJIMIOBIIb, KOPOTKA BiAMOBiAb, ece). I1in yac popmMyBaHHS €IEKTPOHHOTO HaBYAJIBHOTO
MOCIOHHMKA TIOCIIIOBHICTh MEPEXOIiB MK CTOpPIHKaMHU BU3HAYEHA TAKUM YMHOM, IO CTYJIEHT He
MOKE TEpPEeUTH 1O HACTYNMHOI CTOPIHKH, HE BUKOHABINM 3aBJaHHsi, a00 MPHITyCTHUBIIHCH
MOMUJIKH, IO CHpPHUSE 3aCBOEHHIO MOBHOTO Martepiajy MiJ 4Yac IMOBTOPHOTO MPOXOJKEHHS
BIIPaBU Ta OINpPAIIOBAHHSA 3aBAaHb CTOPIHKHU «YpoKy». KokeH MOoCiOHUK MICTUTh I’ SITh MOJYJIIB,
SIKi BMIIIAIOTh 3aHATTS, cPOPMOBaHI 3a JTOMOMOTOIO AisUTBHOCTI «Ypok». Hampukiaa, ypok
nMociOHMKa I MaiOyTHIX BaXTOBMX MexaHikiB «Ship’s Hearty, siki HaBUalOThCS HA JPYromy
Kypci, CTpyKTypoBaHuii 3a mozemmo PPP BiamoBimHo a0 MopaenbHOro kypey «Mopcbka
aHrjificeka MoBay. L{s Moniens BU3HaUeHa /i 37100yBayiB NEPIIOro Ta APYyTroro pokiB HaBUaHHS,
AK1 MOTpeOyIOTh OLIbIlIe MOXKIMBOCTEH IS 3aKPIMJICHHS aKaJeMIqYHOrO MaTepiany, NPaKTUKU ¢
MOBTOPEHHS HOBUX MOBHHUX OJIMHUIIb.

s 3a0e3nedyeHHs CTYJCHTOOPIEHTOBAHOI OCBITHBOI JiSUTBHOCTI Ta 3aJ0BOJICHHS
aKaJeMiyHuX NoTpeO 3/100yBayiB 3 PI3HUM pIBHEM 3HaHb CTBOPEHHI JOJIATKOBI E€JIEKTPOHHI
KypcH BHKJaJgada Ha ruiaTdopmi aucranuiinoro HaBuanus LMS Moodle. Ha kypci Bukmagaui
MOXXYTh PO3MICTUTH PI3HOTUIIHI BHUAM JISJIBHOCTI (4aT, TJlocapidd, 3aBAaHHS, TECT, YpOK,
SCORM-makeT TOII10), 3aBaHTAXXKUTU 00 €MHI BiJeomaTepiaiau, TEKCTH, HOKYMEHTH, 3 SKUMU
CTYZCHTH O3HAHOMITIOIOTHECS B IM03aayAMTOPHUN Yac Ta BUKOHYIOTh 3aBJaHHS Ha 3aCBOECHHS
HOBOT'O Martepiaiy.

[HudpoBi TexHONOrIl CHPUSIIOTH CTBOPEHHIO SKICHOTO Ta 0araTroIiapoBOr0 OCBITHHOTO
cepenoBuina. Tak, BUKOpHCTaHHS OHiaiiH cepicy Learning Apps, SCORM-naketu skoro
MOXKHa 3aBaHTaXHTH Ha twatrhopmy LMS Moodle, 3abe3nedye cTBOpEHHS IHTEPAKTUBHHX
BIIPaB, SKi HE JIUIIE JOMOMAralTh MEPEBIPUTH Ta 3aKPIMUTH 3HAHHS B ITPOBOMY KOHTEKCTI, a U
CIpusioTh (DOpMyBaHHIO IHTEpPECYy Ta MiJABUIIECHHIO MOTHBaIlli 10 HaBuaHHs. Hampukian, 3a
JONIOMOTOI0 IIhOTO CEpBICY MOXKIHMBO C(HOpPMYyBaTH 3aBHaHHs «3HaiiTh mapy» (muB. puc. 1),
«Knacudikarmis», «UucmoBa mnpsma», «lIpocte ymopsiakyBaHHS», «3alMOBHUTH IPOITYCKH,
«CopryBaHHs 300paxeHb» (IUB. puc. 2) Ta iH.
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How to Lift a Heavy Object Safely? 2023-03-02
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Pucynok 1 — INpuknan 3aBaanns «3HaiTH mapy», CTBOPEHOro Ha cepsici Learning Apps

< C & mdlksmaks.ua/mod/scorm/player.php N e x 90O Q

A ) ! ‘

Pucynok 2 — Ipuxnan 3aBnanas « COpTyBaHHS 300paKeHbY,
CTBOPEHOTO Ha cepaici Learning Apps

OmHUM 3 TOJOBHMX 3aBJaHb BHKIIAJada ITiJ] YaC CHHXPOHHOTO HAaBUAHHS € 3aTydeHHS
ycix 3700yBaviB 10 aKTUBHOT AisibHOCTI. [IpoTsirom Zoom-koH(pepeH1iii opraHizyBaTy rpyrnoBy
Ta NapHy poOoTy pomomarae (yHKIIsS CeCliHMX KIMHAT, a HaJAlITyBaHHA YaTy MOXYThb
3a0e3medyBaTy He JIMIIE CHUIKYBAaHHS Ta B3a€EMOJII0 MK YYaCHUKaMH IpOIECy, a il ciyryBaTu
IHCTPYMEHTOM IS [IEPEBIPKU 3HAHb.

Kpim TOro, 101aTKOBO 0 OCBITHBOTO MPOLECY MOXKYTh OyTH 3allyueHi Taki IHTEpaKTHUBHI
onutyBanpHuKH, sk Kahoot, Mentimeter, WordWall ta in. CTyaeHTH TpOSBISIFOTH >KBaBHil
iHTepeC 10 IHTEPAaKTHBHUX TECTOBUX 3aBJiaHb, CTBOpeHUX Ha cepsici Kahoot (muB. puc. 3).
TectyBanus y ¢opmi 3maranHsi copMoBaHe Ha TPHUHIIMIAX OI[IHIOBAHHS SK BIAMOBIMII, Tak 1
qacy, BUTpa4eHoro Ha Hei. Jlo TOro x BUKJIaJad MOKE JETaJbHO MpOaHaIi3yBaTH SKi MUTaHHSA
BUKJIMKAJIM HAHOUIbIIIEe TPYIHOIIIB y 3400yBaviB Ta CIUIAHYBATH MMOJAJIBIITY POOOTY.

Cepgic onnaitH-onutyBanb Mentimeter 3abe3neuye CTBOPEHHS HE JIMIIIE TPE3CHTALlIM, a i
noromarae copMyBaTH PI3HOTHITHI JlarpaMu, ONMUTYBAaHHS Ta XMapu CIiB (AuB. puc. 4), sKi
TeHEPYIOTHCS 3a BIMOBIIIMU PECTIOHICHTIB.
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What is depicted in the picture?

S ~

Joinat menticom use code 57358600

Name 2-Stroke Cycle Engine Problems
24 responses

starting air valveleakage
low pressure in chamber

fuel leakage ot
starting air leakage

air valve leakage

Pucynoxk 4 — [puknan xmMapu ciiiB, 3reHEpOBaHO] 3a BIAMOBIAAMU 3100yBaydiB Ha CepBici
Mentimeter

BucnoBku. 3acTtocyBaHHS LHU(POBUX TEXHOJOTIH CHpHUs€ TITUOMHHOMY HAaBYAHHIO Y
Kypcl MOPCHKOi aHTJIIMChKOI MOBHU 3aBISKHA TNEPCOHAII30BAHOMY MiAXOAYy OO0 aKaIeMidHHX
notped 3100yBayiB BUINOI OCBITH, PO3MIMPEHOMY Ta ILI0AO00OBOMY JOCTYIY /10 HaBYaJIbHOIO
MaTtepially, MOXIHUBOCTI HaBYATHUCA SK Y CHHXPOHHOMY, TaK W aCHHXPOHHOMY pPEXHMI,
PO3MIUPEHHIO OCBITHBOTO CEPEJOBHINA Ta 30UIBIIEHHIO Yacy, MNPUIIJIEHOTO Ha BHUBUYCHHS
OCBITHBOI KOMIIOHEHTH. BigTak AWDKUTaNi3alisl crajga pilleHHsIM JUisl  3a0e3meueHHs
HETMEPEPBHOTO OCBITHHOTO TPOIIECY ITij] Yac JUCTAHIIIMHOTO HABUAHHS 32 YMOB BOEHHOTO CTaHY
Ta 1HCTPYMEHTOM, 3a JOMOMOTOI0 SIKOTO 3700yBaui BHUIIOiI OCBITH MOXYTh €(EKTUBHO Ta
MPOIYKTHBHO HABYATHCS B Y KpaiHi.
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BIIPOBAJI’KEHHSA IHHOBAIIIMHUX TEXHOJIOI'THA ¥ OCBITHIM
MNPOLIEC AJS HIATOTOBKHU ®AXIBIIB MOPCHKOI IHAYCTPII

Cmupnosa 1. M.
Jynavicoxuit incmumym Hayionanvrnoeo ynisepcumemy «Ooecbka MOPCbKa aKkademisny
(I3main, Yrpaina)
Kononenko A.
Hupexmop [[ynaiicokoeo ¢paxosoco konedrcy Hayionanvnozo ynigepcumemy «Odecvka Mopcovka
akaodeminy (Izmain, Ykpaina), macicmp Xepconcvkoi mopcokoi akaoemii,
gaxynemem cyonosoi enepeemuxu X{MA (Xepcon, Yxpaina)

Beryn. Mopcbka iHIyCTpis € OAHIEI0 3 HAWBAKIIMBIIIMX Taly3eil eKOHOMIKU CBITY Ta
VYkpainu 30kpema. B ymoBax CTpIMKOrO PO3BUTKY TEXHOJOTIH MOpChKa IHAYCTpPis TaKOXK
NEepeKUBaE TepioJl 3MiH, HAMPHKIAJ BIPOBA/KEHHS HOBHUX TEXHOJOTIH, Taki SK INTYyYHUN
IHTEJIEKT, aBTOHOMHE CYJIHOIUIABCTBO, 3D-npyk, OJIOKYEHH Ta iHII, MalOTh MOTCHINAT s
MiBUIICHHS €()EeKTUBHOCTI, OE3MEKN Ta CTAIOCTI MOPCHKOI AisuTbHOCTI. i Toro, m106 (haxiBir
MOPCBHKO1 1HIYCTpii Oynu TOTOBI 10 poOOTM B yMoBax HHUGPOBOI €moXu, HEOOXiTHO
BIIPOB/KYBATH 1HHOBAIlIifHI TEXHOJOrii y oOcBiTHIA mnpouec. [ligroroBka BHUKIagadiB a0
BUKOPUCTAHHS 1HHOBAIlIMHMX TEXHOJIOTI y OCBITHROMY NPOIIECI Ma€ BaXXJIMBE 3HAYCHHS B
IpoIleci BIPOBAHKEHHS 1HHOBALIWHUX TEXHOJOTIH NpU MIArOTOBLI (haxiBLiB MOPCHKOI
IHIyCTpii.

AKTYaJIbHICTh  JAOCJHIIUKeHb. AKTYalbHICTh JIOCHI/DKCHHS 3YMOBJICHA IIBHIKUM
PO3BUTKOM TEXHOJIOTIM y MOPCHKIA Taiay3i, HEOOXIJHICTIO ITJBHIICHHS SKOCTI OCBITH Ta
PO3IIMPEHHSM JOCTYITY 10 OCBITH.

IMocTranoBka 3amaui. [[IBuakuii pO3BUTOK TEXHOJOTIH Y MOPCHKIN Tally3i BUMarae Bij
(axiBIiB MOPCHKOI iHAYCTpii BOJOAIHHA CYyYaCHUMH 3HAHHSAMH 1 HaBUYKamu. [[ns Toro, mo0
3a0€3MeYnTH MiATOTOBKY TakuX (haxiBIliB, HEOOXITHO BIPOBAHKYBATH IHHOBAIIMHI TEXHOJIOTIT Yy
OCBITHIH mporiec, TOMy 3aBAaHHSIM JOCTi:KeHHs € po3po0Ka peKOMEH Al BUKJIaauaM 010
BIPOBA/DKCHHS 1HHOBAI[IMHUX TEXHOJOTIH Yy OCBITHIA mporec IS IMiArOTOBKH (haxiBIliB
MOPCBKOT IHAYCTpIi.

PesyabraTtu gocainkeHb. HaBuaHHS € MOTY)KHUM I1HCTPYMEHTOM JJisi MiJABHILEHHS
00i3HaHOCTI, 1, 30KpeMa, Oe3mepepBHOTO MPOoQeciiitHOro po3BUTKY (axiBIiB MOPCHKOI IHAYCTPIi.
Ha nanuii MOMEHT OCHOBHUM 3aBJaHHIM BHKJa/laya € caMe CTBOPEHHS yMOB Ui (hOpMyBaHHS
TBOpUYOi KOMIIETEHTHOI OCOOMCTOCTi, sika Oyae 3JaTHa peaji3yBaTH CBi TOTEHINAT Yy
cycninbCTBl. TOMy akTyadbHHUM € Tepexif] 10 OCOOMCTICHO — OpIEHTOBAHOTO HAaBYaHHS W
BUXOBAaHHS, VYOPOBA/DKCHHS HOBUX OIMbII  €(PEKTUBHUX  MEJAroriYHUX  TEXHOJIOTIH,
IHTEpaKTUBHMX MeTOMiB HaBuaHHS [1]. ABTopamu po3poOiieHi peKOMEHIAIl 00
BIIPOBA/DKCHHS 1HHOBAIIIMHUX TEXHOJIOTIM Yy OCBITHIA Tmporec JUisl MiATOTOBKH (aXiBIliB
MOPCBKO1 1HIYCTpIii.

1. Bwubuparu TexHOJOriI, AKi BiMOBIIAIOTh HABYAILHUM IIUJISM 1 3aBIaHHAM, ajpKe HE
BC1 IHHOBAIII{HI TEXHOJIOTIi 0JJHAKOBO €(hEeKTUBHI /TSl TOCATHEHHS PI3HUX HABUAJIbHUX ITUICH.

2. PerymsapHo BHKOpPHCTOBYHTE iHHOBAIliiHI TEXHOJOTIi y MpoIlleci HaBYaHHI, IO
JIOTIOMOYXKEe 37100yBauyaM OCBITH Kpallle 3acBOiTH Marepiad 1 HaOyTH HEOOXiAHMX 3HaHb Ta
U(PPOBUX HABHUYOK.

3. OumuiHroliTe eheKTHUBHICTh BUKOPUCTAHHS 1HHOBAI[IHHUX TEXHOJIOTIH 3a JOTIOMOTOI
XMapHHX CEPBICiB, BIpTyaJIbHUX TEXHOJIOTIN UM U(PPOBUX IHCTPYMEHTIB.

4. BUKOpHUCTOBYWTE MiJ Yac 3aHsITh, JEKUIA YU MPAKTUYHO-Ta00PAaTOPHUX, TMPOEKTHI
Meroan HaB4aHHS. lle mo3BomuTh 3M00yBayam OCBITH TOPUHYTH B AUCIUIUTIHY IIHOIIE Ta
HaOyTH NMPaKTUYHUX HABUYOK.

5. 3a0e3neuyiiTe iHAMBIAYaJIbHHA Ta aJalTUBHUK MiAXIJT B IpOIECi HaBYaHHS. AJDKE,
IHAUBIMyaIbHUN Ta aJaNTUBHUM IMAXiJT J03BOJSIE 3700yBayaM OCBITHM HABYATHCS B CBOEMY
BJIACHOMY TEMIIi 1 32 CBOIM BJIACHMM MapmIpyToM. Takox Iie J03BOJUTh MaOyTHIM (axiBIsim
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MOPCBKOI 1HIYCTpii Kpaiie 3acBOITH MaTepiay, OCKUIbKH BOHH MOXYTh 30CEPEAMTHCS Ha THX
001acTsIX, SIKi € IS HUX HaHOIBII CKIIaQZHUMHU.

BucnoBku. BripoBa/pkeHHs 1HHOBAlIMHMX TEXHOJIOTIH y OCBITHIM mTporec st
MiArOTOBKK (aXiBI[IB MOPCBHKOI 1HAYCTpii € BaXJIMBUM 3aBJaHHSAM, SKE€ Ma€ JIOTOMOITH
MOPCBKI# Taay3i 3aIMIIaTUCs KOHKYPEHTOCIIPOMOXKHOIO B yMOBax IU(POBOi enoxu. Pesynpratu
JNOCTI/DKeHHST MOXYTh OyTH BUKOPHCTaHI BUKJIQJadyaMu, I[eJaroraMH Ta HayKOBO-
MeJaroriYyHUMU  CHIBpOOITHUKAMU I TABUIICHHS €(QEKTHUBHOCTI Ta SKOCTI IATOTOBKH
(axiB1iB MOPCHKOI IHAYCTPIi A1 poOOTH B yMOBaxX IHU(PPOBOi TOXH.
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2. Cwmupnaosa |., 3aropogus FO., MakcumoB C. OcoOauBOCTI MiATOTOBKH MOPCHKHX
(daxiBmiB YKpaiHMm B yMOBax MaHJeMii: peajii TUCTaHIIMHOTO HaBYaHHSI. Po38umox memooie
VNPAGIIHHS ma 20CN00APOSAaAHHS Ha Mpancnopmi. 2021. 2(75), 108-120.
https://doi.org/10.31375/2226-1915-2021-2-108-120.

3. CwmupnoBa [, Kononenko A. Buknananus mucumroiian «®i3uka» MaiOyTHIM
(axiBIsIM 3 «YINpaBIiHHA TEXHIYHHUMH CHUCTEMaMH 1 KOMIUIEKCAMK». AKmyanvHi NUMAHHs
eymanimaprux Hayk. 2023. Bum. 63, Tom 2.
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Penakiiist He Hece BiMOBIAATBLHOCTI 3a TPO(ECiitHO-3MICTOBHY Ta METOUYHY
KOPEKTHICTh MaTepiajiB, U0 MyOIiKyIOThCs, a TAKOXK 32 KOPEKTHICTh MTOCHIIAHb.

30ipka matepiaJiB

IT MiskHapoaHOI HAYKOBO-TIPAKTHYHOI KOH(pepeHILii

IIPOBJIEMH CTAJIOIO PO3BUTKY MOPCBKOI I'AJ1Y3I

PSDMI - 2023

BiamoBinansuuii 3a Bunyck Jlewenrxo A. M.
TexHi4HUIA peaaKTop, KOMIT I0TepHA BepCTKa Bpyoescoka . A.
XepcoHChbKa AepKkaBHA MOPChKa akajaemis, 2023

[Tignucano no apyky 20.11.2023 p. ®opmar 84x108/32.
[Tamip odcernuit. Apyk mudpoBuii.
YM. apyk. apk. 5,69.

Bunasens 1 BurotosiatoBad X IMA
Caigontso npo nepxaBHy peectpaiito JJK Ne 4319 Big 10.05.2012
73000, M. Xepcon, npocn. Ymakosa, 20

182 22 aucmonada 2023 poky



