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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AxrTyanbHicTh TeMu. DyHKIIT TpaHCHOPTHOI CHCTEMH OYJb-SKOi KpaiHu
3ajieXaTh BiJ PIBHSA TEXHIYHOTO M COLIAJBHOTO PO3BUTKY, IO CBOEID YEProlo
noTpedye 1CTOTHOTO IMIJIBUILEHHS 1HTEHCUBHOCTI TPAHCIOPTHUX NEPEBE3€Hb Ha
MOpPCBKUX 1 PIYKOBMX BOJHHUX IUIsixax. besneka oauHu Ha MOpi 3aBxaud Oyia
HallBa)XJIMBILLIOIO MPOOJIEMOIO CYAHOILIABCTBA.

Sk Ha eraml BUXOAY CyJHa B peilc, Tak 1 B LIJIOMY BEJIHMYE3HA POJIb Y
30epe’KeHH1 JIFOJCHKOTO JKUTTS Ha MOpP1 HAJIEKUTh CUCTEMI IOIIYKY U pATYBaHHS.
Came B 11 Talty31 MOXYTh OyTH BXXHUTI 3aXOJId II0JI0 BJIOCKOHAJICHHS YIPaBIIIHHS,
HEOOXITHUX SK OIepaTUBHA peakilisi Ha 30UIbIIEHHS BTPAT MOPCHKUX CYIEH 1
JFOJICBKOTO KUTTS, SIK1 BiIOYBaIOTHCSI OCTAHHIMHU POKAMH.

3HayHUIl BHECOK y BJOCKOHAJICHHsS CHUCTEMM IOILIYKYy 1 pPSATYBaHHA Ha MOpi
3pobunu: bacanens M. I'., Barymenko JI. JI., Koneraes M. O., Ilo3onotin JI. A.,
Penereii B. /1., I'peus 1. C., IBanoB b. I'., Topcekuii B. I'. Ta 1H.

Y BupimieHHs NpoOJeM KepyBaHHS CKIAQIHUMH JWUHAMIYHUMH CHCTEMaMHU
3poOMJIM CB1l BHECOK 3aKOpPJOHHI 1 yKpaiHChKI BueHi, 3o0kpema: Kamnman P. E.,
Etkin b., Kynuesuu B. M., Kypxancoekuii A. b., Uepnoyceko @. JI., Kpotis B. @.,
Koganenko I. M., Kpacoscekuit A. A., Yukpuit A. O., biimnamos B. C., Tynik A. A.,
Acnmansa A. €., bimox II. 1., brooxia JI. M., Kazak B. M., Ckypuxin VY. I,
Konnparenxo FO. I1., [Tasnor B. B., Xapuenko B. I1., [{lum6an M. M.

Jlitoya HallOHaJlbHA €JUHA MOPCbKa CHUCTEMA IOILIYKY 1 pATYBaHHS B yMOBax
1HTerpailii HallOHAJIbHOI TPAHCHIOPTHOI CUCTEMHU y CBITOBY MOTPEOY€E ITiIBUIICHHS
eeKTUBHOCTI yMpaBIIiHHS Ha PiBHI Cy4YaCHUX BUMOT JI0 pearyBaHHs Ha HaJ3BUYalHI
noii, aBapii ab0 TOTEHIItHO HeOe3neyHi cuTyaiii Ha Mopi. TiUIBKH B Takomy
BUIIAJKYy MOpPChKa MOILIYKOBO-PSATYBaJbHA cHcTeMa YKpaiHu Oyjae rapMoOHi30oBaHa 3
MIDXHApPOJHUMHU KOHLIETILISIMU i CTaHE 3p03YMUIOIO JUIsl MOPCBKHX JEPKaB.

Posrisparoun cuctemMy Momyky 1 psATyBaHHS Ha MOP1 SIK IMHAMIYHY CHUCTEMY
yHOpaBIiHHSA, HA BIAMIHY BiJ paHilie OmyOJiKOBaHUX POOIT 31 CTBOPEHHS TaKUX
CUCTEM, JJaHa poOOTa CpsMOBaHa Ha PO3B’SI30K I'OJIOBHOIO 3aBJAHHS — IT1JIBUILIEHHS
OMEpPAaTUBHOCTI YINPABIIHHA CUCTEMOIO MOUIYKY 1 pATYBaHHS Ha MOpl1 3a pPaxyHOK
CKOPOYEHHS Yacy Ha MOJI0JaHHs BIJICTaHI MK pATYBaJIbHUMU 3ac00aMU (MOPCHKUMHU
a00 aBialifHUMHU) Ta CyJHOM, IIIO TTOTEPIAE JIUXO.

ToMy, nuTaHHS HayKOBO-TEXHIUYHUX Ta MEPCHEKTUBHUX AOCIIIKEHb 3 METOIO
pPO3pOOJICHHST MOJieell 1 METOMIB KOOPAWMHYBaHHsS i 1 YINpaBIiHHSA MPOIECOM
CIIaCiHHS Ha MOPI1 B aBapiHUX CUTYAIlISX € aKTyaJbHUM.

38’30k po0OTH 3 HAYKOBHMM MNporpaMamMu, IUIAaHAMH, TeMaMM.
HocnimpkeHHs: BUKOHaH1 B pamkax MixHapoaHoi KoHBEHIIIT 3 MOIIyKy 1 pATyBaHHS
Ha Mopi 1979 p. (CAP-79), IloctanoBu KM VYkpaiau npo MopcbKy TOKTPHUHY Ha
nepioa a0 2035 p. Bix 21.10.2009 Ne 1307, [TocranoBu KM VYkpainu Bin 24.02.2016
Nel58 «IIpo BIIHOBIEHHS €IMHOI CHCTEMHM IOHIYKY 1 PATYBaHHS Ha MoOpD» 1
peoprasizaiii Ka3eHHOro mianpueMcTa «Mopcbka NOIIYKOBO-PSTYBAJIbHA CITyK0a»
VYkpainu B 1j1aHi MepCHeKTUB PO3BUTKY MOPCHKOI MOIIYKOBO-PATYBAIBHOI CITyKOU
VYkpainu Ta pamMKkax BUKOHAHHSI HAYKOBO-JOCIIIHOT poOOTH Kadeapu CyIHOBOJIIHHS
11 0e3MeKH KUTTENISIILHOCTI Ha MOpl B XepCOHCHKIN Jep»aBHIi MOPCBHKii akaaemii
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3a TeMor «Po3poOka HAYKOBO-METOAMYHHUX OCHOB OOIPYHTYBaHHS BUTJISILY
MOPCBKOI MOILIYKOBO-PATYBAJIBHOI CIIyXOW» (I€p’KaBHUM peecTpariiHuil HOMeEp
0116U006308), y sikux 3100yBay OyB BUKOHABIIEM.

Mera i 3aBgaHHs JOcCJaiIzKeHHs1. MeTow aucepTamiiHOro JOCHIKEHHS €
HiJBULIEHHS! ONEPAaTUBHOCTI YMNPABIIHHS MOUIYKOBO-PATYBAJIbHUMU OIEpalisiMH Ha
MOP1 B yMOBax HEBU3HAYECHOCTI Yepe3 CKOPOUCHHS Yacy Ha MOAOJIAHHS BIJCTaH1 Mixk
pATYBaIbHUMU 3aco0aMu (MOPCHKMMU a00 aBiallifHUMHU) Ta CYJHOM, IO MOTEPIAE
JXO.

[TocTaBieHa MeTa 1OCATAETHCS PO3B’ I3KAMU TaKUX 3aBJ/IaHb:

— TIPOBEICHHS TOPIBHSUIBHOTO aHami3y 1 CHCTeMaru3allisi HayKOBHX
JTOCIIDKCHb IIMOJ0 PO3POOKH 1 YJAOCKOHAJICHHS MOJEICH 1 METOMIB TOIIYKY 1
pATYBaHHS Ha MOpl B YMOBaX HEBU3HAYEHOCTI, OOIPYHTYBaHHSA ITOKa3HUKIB
MIJBUIIEHHS €(QEKTUBHOCTI MPOLECY MOLIYKY 1 PATYBaHHS Ha MOpl, BU3HAUYEHHS
(GyHKITIOHATBPHUX OCOOTMBOCTEH CHCTEMHU YIIPABIIHHA PO3MOAUICHUMH 00’ €KTaMu,
11 BUOOPY YIPABIiHHS CUCTEMOIO «CiTyk0a monryky ta paryBanHs Ha mopi (CIIPM)
— CYJIHO — €KilaXX — 30BHIIIIHI YMOBU — HEITAaTHA CUTYaLlis»;

— OOrpyHTYBaHHSI Ta PO3pOOKa KOHIEMIii YNpaBIiHHSA MPOLECOM IMONIYKY 1
pPATYBaHHSIM Ha MODI;

— CHHTE3 METO/IIB MiHIMI3aIlil Yacy Ha MOJOJaHHs BiJICTaH1 MK PATYBaJIbHUMHU
3aco0amu (MOpChbKMMH a00 aBialliiHUMU) Ta aBapIiHUM CYJTHOM;

— OOIpyHTyBaHHs Ta po3poOKa MaTeMaTHYHOI MOJENi CUCTEeMH YIpaBJIiHHS
«CITPM — cynHO — ekinak — 30BHIIIIHI YMOBHU — HEIIITATHA CUTYaIlis»;

— po3poOKka 1 OOIpyHTyBaHHS MOJIEl 1€papXidyHOi IHTETPOBAHOI CUCTEMHU
yOpaBIiHHS, CIPSIMOBAHOI Ha OpraHi3amilo 1 YHOPaBIIHHS TPOLECOM JIKBimaii
HaJ3BUYANHOI cCUTYyallii Ha Mopi;

— CTBOPEHHS MOJENl OLIHKM YCHIIIHOCTI YOPABIIHHS HPOLECOM IMOLIYKYy 1
PATYBaHHS Ha MOp1 B yMOBax panTOBOIO BUHUKHEHHS HEIITAaTHOI CUTYAIil;

— po3poOKa peKOMEeHJallld MO0 BUKOPHCTAHHS OTPUMaHUX pPE3YJbTATIB
JOCIIKEHHS B TUIaHaX YJOCKOHAJICHHS Ta MIJBUILEHHA €()EeKTUBHOCTI MPOBEICHHS
MOIIYKOBO-PATYBAJILHUX ONEpaliiii Ha MOPi.

06’exm OocniddcenHss — TIPOIEC JIKBIJALII HEIITaTHUX CHUTyalik Ta iX
HACJIIJIKIB HA MOP1 B YMOBaX 1CTOTHOT HEBU3HAUYEHOCTI.
Ilpeomem Oocnidxcenns — MeTOAM W MOJENI TMIiABUIIECHHS YCHIIIHOCTI

yrpasiiaHs cuctemoro «CITPM — cyaHo — ekinak — 30BHIIIHI YMOBU — HeIITaTHA
CUTYyaIlish» Ha MOP1 B YMOBaX HEBU3HAYECHOCTI.

Memoou odocnioxncents. METOIOIOTIYHOIO OCHOBOIO JUCEPTAIlli € CHCTEMHUI
M1IX11 10 pO3TIISAY TUHAMIKHM YTIPABIIHHS B CUCTEMI TIOIIYKY 1 pATYBaHHS Ha MODI, a
METOJaMHU JOCIIKEHHS €:

— METO/M, 3aCHOBAHI Ha NMPUHLMUIIAX CUCTEMHOCTI, BIAKPUTOCTI, CyMICHOCTI,
CTaHJapTHU3aIlll, CIIOCTEPEKYBAHOCTI JIJI BITHOBJICHHSI IIIJTICHOCTI CUCTEMU MOIIYKY 1
pPATYBaHHS Ha MOpI;

— METOAM 30JMKEHHSI PyXOMUX 00’€KTIB 3 BUKOPUCTAHHSIM IOJOKEHb Teopii
HaBEJCHHS,;

— TOMNOJIOTIYHI METOJIM 3 BHUKOPHUCTAHHSIM TIOJIOKEHb Teopii rpadiB s
HAao4YHOCT1 1H(pOpMalii Mpo 3B’SI3KH, CKJIaJ 1 CTPYKTYPY MOPCBKOI IOITYKOBO-



PATYBaJIbHOI CUCTEMU;

— METOJY MapaMEeTPUYHOTO0 CHHTE3y Ha OCHOBI MOJOKEHb TEOpPii MacoBOTO
00CITyroByBaHHs JUIsl OLIHKM ONEPATUBHOCTI YNPABIIHHS LUISIXOM CKOPOUYEHHS 4acy
IPOXOJKEHHs 1H(opMallli Npo HAI3BUYANHY CUTYALI0 Ta NPUUHATTSA BIINOBIIHUX
pilIEHb.

HaykoBa HOBH3HA 0J1ep:KaHUX Pe3yJIbTATIB!

— BIIEpIIIEe pO3pO0ICHO MOICNb YIPABIIHHSA BUTpATaMU Yacy Ha 30ip 1 00poOKy
iH(opMaIii, TPUHHATTS PilICHB 1010 TPOBEICHHS ONeparlii MONIyKy W psATyBaHHS Ta
Ha TOJOJaHHS BIJICTaHI MK PATYBAIBHUMHU 3aco0aMM W aBapiiHUM CYJIHOM, siKa
Ha/1a€ MOXKJIUBICTh CKOPOTUTH BUTPATH Yacy Ha MPOBEJACHHS MOLIYKOBO-PITYBaJIbHOT
orepariii.

— 3alpolOHOBAaHO HOBI METOAU KepyBaHHS TPAEKTOPHUM 30JMKEHHAM
PATYBAJIBHOIO CYJIHA 3 CYJIHOM, 110 MOTEPIAE JIMXO, K1 BPaXOBYIOTh BIIOBIIHUN J10
CUTyallli, 0 cKJanacs Ha MOpi, METOJl 30JIMKEHHS Ta JI03BOJISIE BBOAUTH HEOOX1/IHI
KOPEKIIi1 TPAEKTOPHOTO PyXy PATYBAIBHOTO Cy/IHA.

— JICTaB TMOJAJBIIOTO0 PO3BUTKY METOJ BIOCKOHAJIECHHS 1H(POpPMAIIHO-
KOMYHIKaTUBHUX 3aC001B MIATPUMKH HPUUHATTS B pealbHOMY 4Yaci pilleHb II0J0
YOPaBJIIHHSA NPOBEJIECHHAM OIepalii MOIIyKy Ta pSATyBaHHS Ha MOpl, IO JO3BOJISIE
BUKOHYBAaTH TMPOTHO3YBAHHS KOOPJMHAT MicClsl 3yCTpidul Ta BHUTpaT Yacy Ha
MO/I0JIaHHS BIJICTaHI JI0 TOYKHU 3yCTPidl B YMOBaX, 110 MIBUAKO 3MIHIOIOTHCS Y Yaci.

— YJIOCKOHAJIEHO MaTEeMaTU4YHY MOJIE]b PYXy CYyJHA, 10 3a3HA€ JIMXa, IKa Ha
BIIMIHY BiJ ICHYIOYMX YypaxoBy€ JOCBiA Jdiii y THUIOBUX aBapiiHUX Ta
KaTtacTpopiYHUX CUTYAIISIX, 110 BIJOYBAIUCH Ha MODI.

IIpakTH4He 3HAYeHHS] OTPUMAHMX PE3YJIbTATIB MOJATa€ B HACTYITHOMY:

— 3aMpONOHOBAHO 1 IOBEJACHO MOXJIMBICTh KOPUTYBaTH Yac, 110 BUTPAYAETHCA
Ha 30JMKEHHS 3 TOYKOK 3yCTpidl CyJE€H 3a paxyHOK BBEACHHS B aJFOPUTM
YOPABIIHAS CYTHOM-PATYBAJILHUKOM JOJATKOBOi iH(popMarii momo oOpaHoi i
BBEJICHOI aBTOMATHYHO a00 KamiTaHOM CyJIHA TPAEKTOPIi 30IMKEHHS;

— po3po0iieHa MOAETh NapaMETPUYHOTO CHHTE3Y CHUCTEMH MOXe OyTH
BUKOPHCTaHA B MPAKTUYHUX YCTAaHOBAaX MPH BU3HAYCHHI KIUIBKICHUX 3HA4YeHb
NOKA3HMKIB: MaKCHUMAaJIbHOI MPOIMYCKHOI CIPOMOKHOCTI OOpOOKHM 3asiBOK CIIyKOH
NOIIYKY U pATYBaHHS B YMOBAaxX €KCTpEMaJbHUX CUTYaIllil IPU MPOBEICHI MacCOBHUX
MOIITYKOBO-PATYBAIBHUX POOIT; MiHIMI3aIli 4acy mnepeOyBaHHS JIIOJAEH y BOJI y
HACJIJOK KaTacTpodu CyJHA; CBOEYACHOCTI NMPUHMaHHS 1 Iepeaadi IMOBIIOMIICHb
(3asBOK) MJisi KOOpAMHAINT 1 YMpaBIiHHS MPOBEICHHSM IMOIIYKOBO-PATYBAIBHUX
oriepariii;

— pO3pOOJICHO PEKOMEHJAIl IIOA0 ONTUMI3allii KUIBKOCTI IIPO3IiIiB,
NYHKTIB iX Oa3yBaHHsS 1 3ac00iB pATYBaHHS Ui MIJBUILNEHHS 30HU TMEPEKPUTTS
OeperoBoi JiHil, IO Ja€ MOMJIMBICTh MIJBUIICHHS E€(PEKTUBHOCTI PITYBaJIbHUX
orepariii, ki MOXYyTb OyTH BUKOPHUCTaHI 1]l 4aC PO3POOKHA NMEPCHEKTUBHOIO IJIAHY
PO3BUTKY 1 BJOCKOHAJCHHS Ka3eHHOro mianpuemMcrBa «Mopchka MOIIYKOBO-
pATYBaJbHA CITyKO0a».

TeopeTuyHi 1 NpaKTUYHI pe3yIbTaTH pOOOTH BUKOPUCTAHI:

— y TEepCHeKTUBHIN mporpami MiJBUILIEHHS €(EKTUBHOCTI HaBYalbHO-
METOIUYHOTO IIEHTPY ITUBUIBHOTO 3aXUCTY 1 OE3MEKU KUTTEAISIIBHOCTI XEPCOHCHKOT



o0Jacrti;

— y poboti ciyx0m KamiTaHa XEpCOHCHKOTO MOPCHKOTO TMOPTY 3 THUTaHb
TEOPETUYHOT W MPaKTUYHOI MIJATOTOBKM OCI0O KEpIBHOrO CKiIagy M (QaxiBUIB 3
MOJAJILIITUM PO3BUTKOM HABYAHHS 3 MMHUTAaHb KEPyBaHHS, OopraHisaiii, TUTaHyBaHHSI,
JOCATHEHHSI 3JIar0JKEHOCTI 31 ciyx0amu «JlembTa-monMan» 1 MOPCHKOTO aBapiiHO-
PATYBAJIBHOTO 3aTOHY;

— B HaBYAJIBHOMY IIpoOIleci XEepCOHCHKOI Jep>KaBHOI MOPCHKOI akajaeMii Ha
Kadeapl CyJHOBOMIHHS Ta €JICKTPOHHUX HaBIraliiiHUX 3acOO0IB 1]l Yac BUKJIAJAHHS
BIJIMOBIAHOTO KYyPCY JICKITIH 1 MPOBEACHHS MPAKTUUYHHUX 3aHSATh.

YrpoBakeHHs MiATBEPHKEH] BIAMOBITHUMH akTaMH (oaaTok A, B, C).

Oco0ucTuii BHeCOK 37100yBaya B HAYKOBHX NpansX, OMyOJIIKOBaHUX Y
CIIBaBTOPCTBI, TMOJIATa€ B CaMOCTIHHOMY TMPOBEJACHHI MPAKTUYHUX JTOCHIIKEHb
CTPYKTYPHHUX BIIACTHBOCTEH €JIMHOI CHCTEMH IOIIYKY Ta PATYBaHHs Ha Mopi[7, 11];
BUKOPHCTaHHI HOBUX TEXHOJIOTM [15] Ta OOIpyHTyBaHHI KOHIENTYaJbHOI MOAEII
dopmyBanns Burnsgy CIIPM [8; 10]; Teopetnunux AOCHiIKEHb 3 yBeAeHHS Tpada
MOOUTBHUX 3B’ 513KIB y cTpykTypy CIIPM [2, 18] Ta MOoAentoBaHHS CTIMKOCTI JIIHIHHOT
CTPYKTypHu KepyBaHHs [19]; 3actocyBanHs Merony Monte-Kapno B po3paxyHKax
IMOBIPHOT'O MICLS 3HaXOJUKEHHS CyJIHa [9]; aHayll3 METOMAIB 30JM>KEHHS MOPCHKHUX
3ac00iB pATYBaHHA 3 CYJIHOM, SIK€ MOTEpHAE JIUXO Ta aJTOPUTMIB TPAEKTOPHOTO
ynpaBiaiHHsS HuUMH [21]; omiHioBaHHSA €(GEKTUBHOCTI (YHKI[IOHYBaHHS CHCTEMHU
HOIIYKY W PATYBaHHS 3 BUKOPUCTAHHIM METOJIIB MacOBOI0 00CIIyroByBanus: [6, 12].

Po6otu [1, 3, 4,9, 13, 14, 16, 17, 20] mHantucani 6e3 cCriiBaBTOPIB.

VYci mosioKeHHs, 1110 BUHOCSATHCSA Ha 3aXUCT, OTPUMaHi aBTOPOM OCOOUCTO.

Amnpobauis pe3yabTaTiB aucepranii. Pesyiaprati poOOTM Ta OCHOBHI Ti
MOJIOKEHHST  JIOTIOBIMANMCA ¥ OOrOBOpIOBANIKMCS HA IMECTH MDKHAPOJHHX 1
BceykpaiHCchkux  koH(epeHmisix:  XIII ~ MixnHapogHa  HayKOBO-NPaKTUYHA
KoH(epeHiis «be3neka XKUTTA 1 AISUIBHOCTI JIOAMHUA — OCBITA, HayKa, MPaKTHKa»
(KuiB, 2014); I, II, III, IV, V MixnHapoaHi HayKOBO-TIpaKTU4YHI KOH(pepeHIIii
«be3neka KUTTENISUIBHOCTI HA TPAHCIOPTI ¥ BUPOOHUUTBI — OCBITa, HaykKa,
npaktukay (Xepcon, 2014, 2015, 2016, 2017, 2018); VII, VIII, XI MixuapoaHi
HayKOBO-TpakTU4H1 KoH(pepeHiii «CydacHi iHpopmalliiiHi i 1HHOBAIIHHI TEXHOJIOT1T
Ha TpaHcmopTi» (XepcoH, 2015, 2016, 2019), XIV MixHapoaHa HayKOBO-TEXHIUHA
xkoHdpepenmis «c ABIA-2019» (2019).

IMy6aikamii. 3a Temor aucepraniitHoi podotn omyOJikoBaHO 21 HayKOBY
mpairo, 3 skux 1 myOmikaimis y 3aKOpJIOHHOMY BHUIaHHI, 9 craTedl y BWIAHHSIX
VYkpainu, y ToMy uncii 7 cratei y HayKOBUX (DaXxoBUX BHIAHHSIX YKpaiHH, 3 AKUX 6
BKJIFOUEHI JI0 MDKHApPOJHMX HayKoMeTpuuHux 0a3, 11 matepianiB MikHapOIHUX
HAYKOBO-TEXHIYHUX KOH(PEPEHITIH.

Crpykrypa i o0csar gucepraunii. {ucepraniiina pobora Mae Taky CTPYKTypy:
BCTYT, YOTHPU PO3JLIN, BUCHOBKH, CIIUCOK BUKOPHUCTaHUX pkepen. [loBHMIA oOCsT
aucepTaiii cTaHoBUTHh 163 cTOpiHKH, 3 SKHMX OCHOBHA 4yacTuHa — 143 cropinku. Y
IUcepTaliiiHiil poOOoTI HaBeAeHO 35 PUCYHKIB, 14 Tabiullb, CIMCOK BUKOPUCTAHUX
JOKEpes MICTUTh 157 HallMeHyBaHb, sIK1 BUKJIaJieH1 Ha 14 cTopiHKkax; 3 10JaTKHu.
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OCHOBHUM 3MICT POBOTH

¥ BeTyni 00rpyHTOBAaHO aKTyalbHICTh JUCEPTAIlii, TOCTABICHO METY Ta 3a/1adi
JOCJIPKEHHS, BU3BHAUYEHO 00’ €KT, MPEAMET 1 METOAU AOCIIHKeHHS, cHOPMYITLOBAHO
HAyKOBY HOBHM3HY W TIPaKkTU4YHY IIHHICTP OTPHUMaHUX pPE3yIbTaTiB, HABEIACHO
1H(popmarlito 1moa0 anpoodalii pe3yJabTaTiB poOOTH, KUIBKOCTI MyOIiKalii, CTPYKTypH
Ta 00CATY pOOOTH, PO3KPUTO OCOOMCTUI BHECOK 3/100yBayva.

Y nepmomy po3aisii Ha OCHOBI OISy JITEPATypPHHUX JKEpEN MPOBEICHO
aHai3 Cy4yaCHUX TEHJEHIIA B CTBOPEHHI CHCTEM IMOIIYKY i pATYyBaHHS Ha MODI.
Busnaueno, 110 3a opraHizaliiro I1ij01000BOr0 MOHITOPUHTY IMOTOYHUX CHUTYaIlill Ha
MOpI Ta KOOPJMHAII TPOBEAEHHS TOIIYKOBO-PATYBAIBLHUX OMEpaliii Hece
BIJIMOBIJATBHICT, Ka3eHHE MIANPUEMCTBO «Mopchka TONIYKOBO-PSTYBaJbHA
coyxkb6a» («MITPCy). lle nmano MOXIHMBICTP BHSBUTH HH3KY HEHOJIKIB Ta
chopMyIIOBaTH HAYKOBO-TIPUKJIAJHY 3ajayy JUCEPTALIAHOTO JOCHIIKEHHS 1
BU3HAYUTH CTPATETiI0 PO3BUTKY CIY>KOM mMouIyky U pstyBanHs Ha mopi (CIIPM), a
came i orepaTUBHOCTI, KEPOBAHOCTI, IJIICHOCTI 1 Oe3nepepBHOCTI. BeTaHoBeHo, 110
JOCIIKEHHST JaHOoi cdepu He 3aBeplieHi, a myOmikamii CTOCOBHO pO3pPOOKH
(YHKUIOHATBHUX CTPYKTYp, QITOPUTMIB YIpPaBIiHHSA M[OLIYKOBO-PATYBaJIbHUMU
oreparlisiMi Ha MOp1 B yMOBaX HEBU3HAYEHOCTI Ta CXEMOTEXHIUYHUX PIIIEHb HOCSTh y
HAyKOBO-TEXHIYHIN JIiTepaTypi 0OMEXEHUN XapaKTep.

VY pozaim po3rsiHyTo cTpykTypy MIIPC, Buminena ii rojoBHa yacTuHa, sKa
0e3rmocepeIHb0 BUKOHYE POOOTY MO0 MOIIYKY ¥ pATYBaHHS HA MOp1 Ta CKJIaaae
00’exT kepyBaHHs (puc 1.)

1
Hupexrop KIIT 1
«MopchbKa NOIIYKOBO-PATYBAIbHA CITyKOa» :

I
[}
I S R STy | I l
. | 3acTynHHK ! 3acTyImHHK ACTVITHHK a -| | HauioHanenuii uenrp gannx
8 | Ty JHPEKTOP! P
cpimi MM HA 1 JMpeKTopa JMpeKTopa 3 ceK epaasnoro | | nanexoi inenrndikanii ta
! peKropa perap Jlep:
3ACTYITHHK ciyxba : 3 MOLIYKY 1 IHKEHEepHOT KOOP/IMHAIFHOTO KOHTPOJIK) MICLIA
HPEKTO : : ; ]
JIHpP pa i | Taparysanns : iHdpacTpyKTypH KOMiTETY PO3TALLYBAHHA CY/IEH
——————— ! e __1
’%a s i ! I . -
s SATAIBHHA ] CpysiBa 3p'asky ! Binnin
BLIWLLL ! '| GyniBHnuTsa Ta | Lentp
I 1 . ‘e
s n " rOBYBAHHA =
Bianin 1| Hepwxasnuii | ?Hﬁd‘i"?' _': YK? . inopmaniftnoro
JOKYMEHTaNsHOro| | MO[‘ICBKIIﬁ I PACTPYKTYP. 3abe3neyeHHA
> 3abesnevenns ta |! PATYBAIBHO- e P P
sourpono || | woopnmaniiinuii | Bijutin p3acMozii
LIEHT] . a besne g
Natnon : IEHTP Cnyx0a besnexn : N 3 yeTanoBamm 3
Bixnin . MOPCIUIABCTBA X NHTAHL JIAIBHOCTI
. \ nijinpHeMcTBA
I 1
Cexrop | 1
PO3BHTKY 1 Cayxoa dmoty |1 !
] 1
- —1 1
[,| Minapognmit | _ _ _ _ _ _ _ o _______ J
B

Puc. 1. Cxopouena cxema ctpykrypu KII «Mopcbka
MOIITYKOBO-PATYBAJIbHA CITy>K0a

BukoHaHO aHami3 MOXKIMBOCTEH MO0 3a0e3MeueHHsI CTIHKOTO KEepyBaHHS B
CIIPM B aBapifiHMX CHTYyallisIX Ha MOpl Ha MpUKIaal kKatactpodu T/X «Banecca» (i
nparmopoM bonrapii, ska BimOynacs 3 ciuns 2008 poky B A30BCBKOMY MOpi), 3
ypaxyBaHHIM MEXaHI3MIB BUHUKHEHHs MpUUUH NoMuikoBux aiii CITPM Tta ekimaxis
aBapiHO-PATYBAIBHUX CYJICH.
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BusHaueHo, 1o Juisl MABUILIEHHS YCIIITHOCTI onepanii HouIyKy 1 psATyBaHHS Ha
MOp1 JIOLIJIBHO BUKOPUCTAHHS 1€papXIYHUX IHTETPOBAHUX CHUCTEM YNPABIIHHA, SK1
MalOTh PO3TAITY>KEHY CTPYKTYpPY 1 JAIIOTh B peXuUMI peasibHOro yacy. IIpoananizoBaHo
BILUIMB Ha CYJIHO, 1110 3a3HAJIO JINXa, MOPCHKHUX 1 OKEAHChKUX TEYil, Jii BITPY Ta BILUIUB
moacekoro (paktopy. Ha ocHOBI aHamizy BIUIMBIB Ha CHUTYyallli, IO CKJIAJAIOThCA Ha
MOp1, 3pO0JICHO BHCHOBOK NPO JOILIBHICTH CTBOPEHHSI PEKOH(MIrypOBaHOI CHCTEMHU
yHOpaBIiHHA 3 BJIACTUBOCTSIMHU PECTPYKTypH3allii SK y MpsAMOMY JIaHIl031, Tak 1 B
JIaHLI031 3BOPOTHOTO 3B’SI3KY aBTOMATHU30BAaHOI CHCTEMHU YIPABIIHHS MOILIYKOM 1
PATYBaHHSIM Ha MOPI.

- uac 3anizHeHHs peaknii § .
. - TeMmnepaMenT; - eBiTOrAAM;
HEPBOBOL CHTEMH - xapakTep: i"Tl‘ eCH:
wrypMmama; . ’ pecn;
- = ¥YMIHHH - NMePeRKOHAHHA
= CTA 1A Hacy nonepersacHHs;
KepyBaHH#A NOWYKOBO- - CTAA Yacy 3anizHeHHs
PATYBAILHOW onepauicio:| | yrypmana; bazogi Haoyri
- MJIAHRYBAHHAS - CTAAA HAcy, AKa T T
- peKoMenaanii; XAPAKTEPHIYE THHAMIKY T
- KOperyBaumus poboTn HepBOBO-M'A30B0T - " -
- CHCTeMH Inameinyansni ocobansocti P
0COBHCTOCT - evouiiinicrs;
I I - HiJecnpsMoBaHicTh;
T — r— - KOMYHIKATHBHICTh;
HHAMI4HI XapaKTEPHCTHER Excinan Menxonorivnmii - npanesaruicrs
mTYypMana nopTpeT ocobncTocTi
Eanna cuerema nomyky . . . . . . Josuimui
il ( HCcTEMA (1( nPM - CYIHO - eKINAN - 30BHIIHI YMOBH - HEINTATHA CHTVYALLIH»
Ta PATYBAHHA HA MOpi - : N YMOBH
3acodn Hemrarana curyauis :::z::irq:lh;i\:]:::[:ﬁ?:; _I Cyano I - BiTep;
NOMYyKy Ta P ) T
o ET—
paTYBaHNR T 03HAKAMH IL"'IIil..
- MiZTKOBOMIA;
- CKJAJIHA CHTYAIlIA: . . . - BY3IBKOCTI:
- MOPCHLKNT iHIIACHT; Kaacngikauis cyana 3a Opranu KepyBaHHA - peryanpue Ta
e ins J 0y OBR ] .
- TsKa aBapin; CH/IOBOK) YCTAHOBKOK) cyaua Heperyaspue
= JAVAEE THAKA :lmlpiil XBHWINBAHHA

Puc. 2. KonuenrtyaibHa MOi€NIb CUCTEMU YTIPABIIHHS
«CITPM - cyaHO — ekinax — 30BHIIITHI YMOBH — HEIIITaTHA CUTYAIIis»

Y napyromy po3aiji po3pobiieHa HOBa KOHIEIIS YIPaBIiHHS IPOIECOM
MOIIYKY ¥ psATYBaHHS Ha Mopi. KiTtouoBOrO 0COOIMBICTIO MPOMOHOBAHOI KOHIIEHIIIT €
T€, 110 MPOIEC TMOIIYKY ¥ PATYBaHHS 3BOJIUTHCA B €UHY TUHAMIYHY OaraTOpiBHEBY
cuctemy «CIIPM — cyaHO — ekimak — 30BHIIIHI YMOBM — HEIUTaTHA CHUTYallis»
(puc.2). IlpomoHoBaHa arperailii CUCTEMH J03BOJII€ BHU3HAYUTU TOJIOBHY METY
CIIPM nnis KOHKpETHOi CHTyalii, Mo CKjajxacs Ha MOTOYHUH MOMEHT Ha MOpi, a
TMiCTs cenapariii BU3SHAYUTH MUISTXY TMABUIICHHS YCITIITHOCTI TPOBEICHHSI TIONTYKOBO-
pATYBaJbHOI oOmepalii Ta BHUSBUTH HaWOUIbII cJHa0Kl JaHKA UbOTrO MpOLECy,
JOCJIIPKYBATH BIUTUB KOXKHOI CKJIaJI0BOT 1 Ha 111l OCHOB1 YJIOCKOHAJIFOBATU MPOIIEC.

3anpornoHoBaHa KOHIENTyaJIbHA MOJIETh CUCTEMH YTIPABIIIHHS K HEBU3HAUCHA
nojisi, 0OyMOBJ€Ha HEBU3HAYEHICTIO MPSMUX O3HAK: O3HAKU BUIY, KJAcy, MIiCIIs,
XapakTepy ¥ HasBHOCTI camoi Han3BuyanHoi cutyarii (HC). s mapamerpusarii
npsMUX Oo3HaK Bu3HaueHl TunoBi HC 1 yMOBM iX BUHHMKHEHHS, O SIKMX Yy poOOTi
BiJTHECEHE: — aepo-, T1IPO- METEOPOJOTIYHI YMOBU HA MOMEHT MOJIl; — TEXHIYHHUMA
CTaH CyJHa Ta WOro cHcTeM; — iHQopMalliiiHe 3a0e3NneueHHs TPUUHATTS PIIIeHHS 1
HOoro JOBEJCHHS JI0 BUKOHABIIIB, a TaKOXX HOro BIAMOBITHICTH JO CHUTYyaIlli, IO
ckianacs Ha Mopi; — ctad CIIPM; — 5oriko-ncuxonoriyHuil i mcuxogi3udHul CTaH
eKinaxy TOoIIO.
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Hageneni npsimi o3Haku npuunH HC MoXHa 3rpymyBatd y YOTHPHU-TISITh
BEJIMKI [MTApaMETPUYHI IPYIH 1 MPEACTABUTH HACTYITHUMH KOPTEKAMU:
<[Tapamerpu3anigs HC>=<U )V ,Q, f,z> Q)
<BinHomrenus Mix nmapamerpamu HC>=< /[, A, B, P,T > (2)
ne U ={1,2,..., j,...U}— MHOXHHA BY3J1B (BepiiuH) rpady; V :{Vl,vz,...VJ ,...,Vu}—
MHO’KHMHA BIIINOBIIHHUX IM 3MIHHHX; Q= {a)l,a)z,...}—Ha6ip 3Ha4YeHb, 10 X HAOyBae
j smina; fj € F—mineHicTs BiporigHocti posmonimy 3MiHHOL 7j€ll- dyHKuis
Hanexnocti; J={dy,dp,..} — pi3HOMaHiTTS peGep, WO CIOIYYAlOTh BY3IH; A—
BEKTOp pebep mpezuecopis; Bj — Bekrop pebep cakcecopis; Fj— BekTop 3axonis
MOMJIMBOCTEH a00 BIPOT1AHOCTEH mepexoay MK | Ta |, Tjj —BekTop 3MiH pecypciB
(uacy) mpu mepexoi 3 By3na i y By301 j.

OTtxe, 3ampornoHoBaHa mapamerpusaunis npsMux o3Hak HC Ha Mmopi sBise
co0010 1€papXiyHy CXeMy, B SIKili MHOKHHA TapamMeTpiB GOPMYETHCS B PI3HOTHUITHUX
mkanax. [I[poBeneHuil mopiBHAIBHUI aHaNI3 p13HUX BapiaHTiB cTpykTypu CIIPM naB
MO>KJIMBICTh BUAUIMTH PI3HI PIBHI ii CTPYKTYPHOTO ONMCY SIK CUCTEMH, BUSBHUTH
ICTOTHI 3B'I3KM MK OCHOBHUMH CTPYKTYpPHHMH €JI€MEHTaMU 3 MEBHUM CTYIECHEM

cupouenHs. [loGynoBano rpad crany, KMl HAOUHO BiAOOpakae CTPYKTYpY CIIyKOU
noiyky i psaryBanss Ha mopi (ITIPM) (puc.3).

Puc. 3. CrpykrypHa cxema CIIPM:

1 — nupexkTop; 2 — 3acTyNHUK AMPEKTOpa 3 TMOWIYKY W pATYBaHHS; 3 — JUPEKTOP
JEP>KaBHOTO MOPCHKOTO PATYBAJIbHO-KOOpAUHAIIIAHOTO 1IeHTpY (M. Oneca); 4 — HauyaIbHUK
Cily>)kOu 3B’S3Ky; 5 — HayaJbHUK CIyXOM O€3NeKu MOpEeIIaBCcTBa; 6 — HayaJlbHUK
MOPCBHKOTO PSATYBaTbHO—KOOpJAUHAIIIHOTO miAueHTpy (M.bepasHcbk); 7 — HavYalbHUK
ciryx0u ¢roty; 8 — aucnerdep ciyx0u 3B’s3Ky; 9 — kamitan koopauHatop; 10 — komangup
MaHEBpOBOi Tpymu KatepiB (0a3a Ycrb-/lyHakicbk); 11 — KoMaHaup MaHEBPOBOi TpymHHu
karepiB (0aza benropoa-/lHicTpoBcbkuil); 12— komaHaup MaHEeBpOBOi rpynu karepis (0aza
Opneca-HopHoMopcehk); 13 — koMaHaup MaHEBPOBOi Tpymnu KaTepiB (0aza CkamoBchk); 14 —
KOMaHJUp MaHEeBPOBOi rpymnu Karepis (0aza bepasHcbk); 15 — HayanbHUK CiTyKOU OXOPOHU
npaui; 16 — HaYaabHUK CEKTOPY HUBLIBHOIO 3aXMCTY W MOKEKHOI OE3MEKH.



8

Amnani3 rpada cTaHy J03BOJSE CTBEPIKYBATH, IO (PYHKIIOHAIbHA CTPYKTYpa
CIIyKOM OpraHi3oBaHa 3a I€pApXIYHUM IPUHLHUIIOM, TOOTO 3a TaKUM, SKOMY
npUTaMaHHi cerugiyHi BIaCTUBOCTI.

BcranoBneno, mo rpad crany (puc.3) € 3B'sS3aHMM, Ma€ MaKCUMAaJbHY
CTPYKTYpHY HaAMIpHICTb. MOMEHT IpyIu XapaKTepu3ye KEPOBAHICTH 13 OOKY Jifepa
(kepiBHMKA) a00 JEep)KABHOTO LICHTPY, YUM OUIbIIIE 3HAUYCHHS IMX TMOKA3HUKIB, TUM
OibIIe BOHA e(DEKTHBHA.

VY TperboMy po3aiji HaBeIEHI MOJIEN i METOIU CKOPOYEHHS BUTPAT Yacy Ha
IIPOBEJICHHS TOLIYKOBO-PATYBAJILHUX ONEpalliii Ha MOpi B YMOBaX HEBU3HAYEHOCTI.
IIpoBemeHo aHami3 CTIMKOCTI, KEPOBAHOCTI Ta CIIOCTEPEKYBAHOCTI CyjJHA, IO
pyXaeThCs B yMOBax aBapiitHoi curyailii. BctaHOBIIEHO onTUMalIbHE CITiBBITHOIICHHS
MK TOKa3HUKaMH CTIHKOCTI Ha Kypcl 1 MOBOPOTKOCTI, M0 3a0e3medye CyaHy
BIJIITOBIJIHY KEPOBAHICTb.

Pyx cyana gopmaini3zoBaHo JiHIHHOIO 0araTOMipHOIO CTAIl[lOHAPHOIO CUCTEMOIO
y BUIJIA/Il PIBHAHb IPOCTOPY CTAHIB Ta CIIOCTEPEKEHHS:

X (t) = AX (t) + BU (t) + Gv @)
Y (t) =CX(t)
ne X(t) — n-mipauii BexTop crany; U (t) — r-mipuuit Bektop kepyBanus; Y (t) — k-
MipHU# BekTop Buxoay; Gv— HemrTaTHa cuTyarliss Ha Mopi; A, B, C — BiamoBinaHi
MaTpuIli KoedimieHTiB po3Mipy (Nx N, Nxr, KxNn) BiAmoBiTHO.

Y pasi BuHukHeHHsT Ha Mopi HC koedillieHTH 3BOPOTHOTO 3B S3KY

3MIHIOIOTHCS Y BUTJISIZII MATPUYHOI (DYHKIIIT BIIMOBHOTO CTaHy B cuctemi [IPM
G(v11:V12:V21:V22:Va1:Va2) = Gp + V11Gy + V13Gy + V1 Gy + VoGy + v Gs + va,Gg, (4)
ne Gg,Gi: — KxoediumieHTH 3BOPOTHOTrO 3B’SA3KYy CIPABHOI CHCTEMHM 1 Takoi, MHIO

ij

3a3Hana 1j-i aBapii; Vij KOe(DILIEHTH, 10 XapaKTEePU3yIOTh CTYIIHb BTPaTH

€()EeKTUBHOCTI BIJIIOBIJHOTO KEPYIOUOr0 OpPrasy.
Cucrema mudepeHiianbHUX piBHAHD (3) OyIe MOBHICTIO KEPOBAHOIO, SKIIO
icHye Takuit kepyrounii BB U(t), 1o BU3HAYAEThCS HA KIHIIEBOMY IHTEpBai Yacy

[to, tk] 1 KU TEpPeBOAUTH CHUCTEMY (CyAHO) 3 OyAb-SKOTO IMOYaTKOBOTO CTaHy

X (tg) B Oynp-skuii 3ananuil Kinnesui ctan X (ty ).
U;K)=- Gy yik), j=12..¢, (5)
ae Vij - N-BUMIpHUI BEKTOP MapamMeTpiB BU3HAYAETHCS 3alIeKHICTIO (QyHKIN G Bif

CUTYaIlil, sIKa CKJ1ajacs Ha MOpl.
MipHuii BeKTOp IapaMeTpiB BH3HAYa€ThCs 3ajexHicTio ¢ynkmii G Bix
cHTYaIlii, sika cKianach Ha Mopi. dyukiiss G MOBMHHA 3aJ0BOJILHIATH OOMEKEHHIO

N
J :
j _ n ] mxr
Gy = > vi’G;.Gj<R (6)
=1
Marpuns G, Bu3Havanmacs 3 yYMOB MiHIMi3alii LinboBOi  QYHKIIL, 10
BIZOOpakae IKICTh YNpPaBIiHHA 1UIst BCIX N; Mozeneit koxHoi 3 HC:



9

N
J; :ngnwmm t;)x}(tO)ijj(to)+uJT(tl)RjU(tl) ,Qj>0,Rj>0. (7)

VY SKOCTI BaXJIMBOT'O KPUTEPiIO KEPOBAHOCTI CyJIHA Ha TUXIM BOJII BUKOPUCTAHO
3aJIEKHICTh BITHOCHOI KPHUBHU3HU TPAEKTOPIi PyXy BiJ KyTa NEpeKIalaHHS Kepma
@ = f(p) 3a BCTAHOBIEHOT mupKymsii  (puc. 4). Y Bumagky BUHUKHEHHS

HernepenoauyBanoi HC, Hampukian, BTpaTa BJIACHOI CTIMKOCTI Ha Kypci, Jlarpama
KEPOBAHOCTI Cy/THA Ma€ BUTJISAI, TOKA3aHUI HA puC. 5.

JliarpaMu KepoBaHOCTI HAJAIOTh 1H(GOPMAIIIO HE TIIBKA TIPO KEPOBAHICTH, AKa
XapaKTePU3y€EThCSI KPUBU3HOIO TPAEKTOPIT, ajie TAKOXK 1 PO CTIHKICTh HA KYypCI.

@(LR) W(L/R)
0.6 (ﬁ(sm)) // 0.6 O_J(BHJ"//
0.4 L~ — o / -~
02—~ Z
: 0y
&6 20 10 0 10 208 n6 8,620 10 B, [0y 10 208,m6
0, )',2/
]
// 04 04
L 0.6 4 0.6
L—
0.8 0.8
Puc. 4. Jliarpama KepoBaHOCTI CyJHa Puc. 5. Jliarpama kepoBaHOCTI Cy/JHa, 10
y HOpMaJbHOMY HOTr0 CTaHi BTPaTHUB BJACHY CTIMKICTbh Ha KypcCl

Po3pobiieHa iepapxiqyHO-IHTErpOBaHAa CUCTEMA YIPaBIIHHS IPOLIECOM MOLIYKY
i pATyBaHHS Ha MOpi, OCOONMBICTIO fKOi € Te, IO JaHa CKJIagHa CHCTeMa
PO3MIISAIAETHCA K JUHAMIYHA, OaraTOKOHTYPHA 1 1€papX1yHO-1HTErpOBaHa CUCTEMA 13
TpbOMa PIBHSIMH KepyBaHHs (puc. 6).

Biok RHpilTeHAs Npo6aeM CHTYALT, Craructiyni nansi yeninnoro nposeaeHus
IO CKIanaca Ha MOpi v THTIOBHX TIONIYKOBO-PATYBANLHOT OTIepattii
Biiok nonepenHboro oliHyBanHs eeKTHBHOCTI |4 JIMPKII
TIOIIYKOBO-PATYBAILHOL OTiCpariii Y
III piBenn
Brnox kepyBaHHS NOIIYKOBO-
Brok nnanysaHHA PATYBATIBHOIO CIIEPALIIEI0 ) Brnok uGopy mporpaMu
ﬂOLL[yKOBO— - v HPOBEIICHHH l'[OLUyKDBO-
psrysanshoi | [Bok dopmysarma| [ Bnok kopexrii pATYRATEHOT onepatit
omepanii pexoMennalii IpOBEAEHHS -
nourykoso- || 3acobu nomryky
pATYBATRHOT 0nepa) | ) porrymanms JAMPKIIL
Hemrrarra cutyaitis II pipenn
i Ilorouna mera peiicy
Hepm3nauenni > 3aBnaHHA HA Bnox kracndikauil senrraraio: Oujinka cTifikocTi
BIUIHBH BHKOHAHHA Peicy CHTYyaLlA Tnenmudrixanin || ta xeposanocti
BIUTHEIB Cyn
- T I{.OI:I’IP()J]];' 30BHIMIHBOTO A
h 4 Kopekuin | OHTPOIE i TicHOCT CepemoBHITA A
MaremMarHyHa. IporpaMHOIO pyXy N TpALC3NATHOCTL || xopmycy cymHa 7y
MOMENIb PyXY CYIHA enementis CAK 'y
3oBHIIIHE
T — -1 _; cepenoBmlle
BXi/IHUX BILTHBIB CAK |—> Cyano |
I'_E_—__""' A I
epebynoea
4 k 1
1 : MOIET TOTOMHOTO |— Meton 36muKeHHA
pyxy cymia [ Syaen ! Cynno
L === ! 1 piBene

Puc. 6. lepapxiuHo-1HTErpOBaHA CUCTEMA YNPABIIIHHS IPOLIECOM MOUTYKY
W pATYyBaHHS Ha MOPi
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3anponoHOBaHa KOHLEMIIS 1 alropuTM ii peami3auli JO3BOJISIIOTH CYTTEBO
CKOPOTUTH 4Yac, HEOOXIHMM Ha YCHIIIHE MPOBEIEHHS MOIIYKOBO-PATYBAJIbHUX
orepartiu.

Po3pobsieHo Mojzienp TPOrHO3HOT OLIHKKM HWMOBIPHOTO MICHS PO3TAllyBaHHS
CyJlHa, 110 3a3HA€ JINXO, 3a PI3HUX 30BHILIHIX 1 BHYTPILIHIX BIJIMBAX: BITPOBA Misl, Jis
Teuii BOJIM, BIJIMOBA JABUTYHA (JIBUTYHIB) Ta iX CHIJIBHOI Jii.

[IpoBeneHO AOCHIHPKEHHS! ONUCY AJITOPUTMY MPOTHO3HOI OIIHKM WMOBIPHOTO
MICIS 3HAXOPKEHHSI CyJHa 13 3aCTONOPEHOI0 MAIIMHOIO MPHU OKPEMOMY BIUIMBI Ha
HBOT'O BITPY 1 Teuli B HopHOMY MOPI.

JIns BU3HAYEHHS MICIl PO3TalllyBaHHS CyJIHA B JOBUIBHUN MOMEHT 4acy, i
yac Jpeiidy, 3amporoHOoBaHa IMOBIpHICHA MareMaTuuHa Mojaenb. HaiiBimomimna
IMOBIpHICHA MOJIelb — 1€ 3aKOH HOPMaJIbHOTO PO3MOJAUTY SKHH 3aCHOBaHWN Ha
MOJIETIIOBaHH1 BUITAIKOBUX BeIHUWH. J{Jisl MOOYyJOBH CTATUCTUYHUX OLIIHOK IIyKAaHUX
BEJIMYHMH BUKOPUCTAHO 1HCTPYMEHTaJIbHUM anapat Meroay MoHnte-Kapio. I'onioBHUM
B SIKOMY € BUINQJKOBI 4HcClia 1 ix re”epauis. MozemtoBaHHsS 3A1HCHIOBAJIOCS 3a
JIOTIOMOT OO KOMITFOTEPHUX MPOTPAM.

[IpoBeneHo aHani3 AIOYMUX HA CYJHO CUJI 1 MOMEHTIB, III0 BUKJIMKAIOTh 3MIHY
Horo Kypcy 3 ypaxyBaHHSM METOAy 30JMKeHHS 3 aBapiiiHUM cyaHoM (puc. 7) 1
BIUIMB CHJI 1 MOMEHTIB, SIK1 JIIFOTh Ha CYJHO IiJ Yac MOro HEeCTaJoro KPUBOIIHIMHOTO
PYXY IO TPAEKTOPIi MPOHOPLIHHOTO 30auXKeHHs (puc. 8).

X, i P x
“Z 0
a
L{Z
y :
Puc. 7. Cunu Ta MOMEHTH, 110 BUKJIUKAKOTh Puc. 8.Cunm 1 MOMEHTH, IO IIFOTh HA
3MiHY KypCy Cy/JHa IpU NepeKiia anHi CYJIHO TIiJ] YaC KPUBOIIHIMHOTO PyXy IO
Kepma TPa€eKTOPIi MPOTOPILIHHOTO 30JIMKEHHS

Kpim Toro, Ha cyaHO i€ TiApoauHAMIYHA
cuna Py, Ha nepl Kepma, s[K€ MOYKHa

pO3IIIAIaTH  SK KPWJIO, PO3TAIllOBaHE B
MOTOIl TJ JeIKUM €(PEeKTUBHUM KyTOM
aTakh gy, WO BIAPIBHAIOTECS BIX KyTa

nepeknanannas kepma o (puc. 9). Kyt Qe

3QJIOKUTh B HANPSIMKy TIOTOKY, SIKUH
OMHBAE KepMO, MICLIEBUM KyTOM
npeidy Ugeps  AOJATKOBOIO aKClaJbLHOIO

IIBUJAKICTIO Ugy., @ TAaKOX IIOTOKY, IO

Puc. 9. EdexktuBHuUl KyT _
nepeKiIajaHHs KepMa BIJIKHIAETHCSA MPALIOIOYUM rpeOHUM
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IBUHTOM (3 YpaxyBaHHSIM HOMYTHOI'O MOTOKY B MICI[l pO3TalllyBaHHS KEPMA).
B ymoBax HemraTHOI cuTyauii pyx cyaHa (OpMani30BaHO uepe3 pIBHSIHHSA
CTaHy W BUMIpY:
X (1) = 49X (£) + BoU (1) + G(v(D)) ®)
Z(t)=CpY (t)+V(v)
3 ypaxyBaHHSAM CyMH NPOEKILIH CHJI JIF0YMX Ha KOPIIyC CyZAHA, IO BKIIOYAE B
ceOe no3a0BxkHI B 1 nonepeuni Bg CKi1agoBi, MOMEHTH LIMX CUJI, @ TAKOXK CUIIM Ta

MOMEHTH, IO J1I0Th Ha CYJIHO B aBapiiiHIi cUTYallll, OTpUMaHa MOJC)Ib 3MIHU CTaHy
CyJIHa, KEpOBAHOTO KEPMOM 1 TBUHTOM 3 ypaxyBaHHsIM BIutBy HC:

dvp 1
T :_mL (Prgr +Prr +Pur + Pre + Pz + Pz + P )

dvg 1

T:E(PUB +Pgp +Fup +Prp +Fup + Pyup + PyuB);
(9)
Z-?:%(MH Mg+ Mg+ My + Mg+ M+ My +M,,,);
(O]
dn 1
— =—(k,(n, —N)—m);
it T (kn(n; —n)—n)
dQ 1
—=—(kaB-Q),
&t Tn (kaB-Q)
Ie ?j_n = Ti(kn (N, —n)—m) — PIBHSAHHS, IO ONHUCYE MEPEXIHI MPOLECH TOJIOBHOT
t n
€HEPreTUYHOI YCTaHOBKH rpeOHOro rBUHTa (hikcoBaHOTO KpoKy (['DK);
dQ 1 : .
w7 (ko — Q) — PIBHSAHHS, IO OIMKUCYE IMHAMIKY PYJIbOBOTO IPUCTPOIO.
t n

[IpoBeneHo cUHTE3 METO/IB 30IMKEHHS MOBITPSHOTO a00 MOPCHKOTO CyJIHA 3
aBapiiHUM CyJHOM, Ta AJITOPUTMIB TPAEKTOPHOTO KEPYBAHHS HUMHU.

[cTOTHUM HEAOJTIKOM METOy MPSAMOro 30JMKEHHS € BUMOTra crabumisamii y
MpoIleCl B3aEMHOTO PyXy IMO3/I0BXKHBOI Bici psaryBaibHOro cynna (PC) mo minii
Bi3yBaHHs S (puc. 10, a).

Vi

a)

6)01 » X

Puc. 10. Tpaexropis 30mmxkenns PC 13 aBapiitHuM cyiHOM 1110 Jpeiidye, y ropu30HTaIbHIN
TUTONIMHI: @) MPU METO/II IPSIMOTO HABEICHHS;, 0) MPU METO/Ii MOTOH1
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3 anamizy puc. 10,0 BUIUIMBae, M0 HABITh MpH iAeambHOMY 30mmkeHHi, PC
npsiMmye y (IKTUBHY TOUKY Og.ac- Tomy, PC Oyne HaOmmkaTuca 10 CyJHA, IO

noTeprae BiJA JIMXa, 3aBXAM 13 3aaHboi HamiBcepu. Ilpu mpunymensi, mo PC
pyxaeTbcsi Ha 30JMDKEHHS 3 aBapiiHUM CyJAHOM Ha 3 TMOCTIMHOIO IIBHJKICTIO,
noOynoBaHui TPUKYTHHUK iX 30mmxkeHHs O, Opc, Op; B TOPU3OHTAbHIN IUIOIIMHI

HaOyBae Burisany (puc. 10,06). CKOpUCTaBIIMCH UM TPUKYTHHUKOM, BU3HAUYEHI KYTH
k. . i . .. .

YIIEPEIDKEHHS. (. 1 KYT MiX BEKTOPOM V a1 NiHi€ro BisyBanus S — ¢, ,. Cknageno

JVHaMI4YHI Ta KIHEMAaTU4HI PIBHSAHHS, SIKI BU3HAYAIOTHCS SIK IPOEKIT BEKTOPIB V- 1

Vpe Ha JiHiIO Bi3yBaHHS S 1€ HOPMAJIBHUMH JI0 Hei.

[Ipu psTyBaHHI CyAeH, IO TEPIUIATH JIMXO HA MOpPI Ta APEUPYrOTh i
BIUTUBOM 30BHIIIHIX (DAKTOpiB, CKOPOTUTU Yac MPHUOYTTSA CyJHA-pATYBaJbHUKA Y
TOYKY 3yCTpI4l MOKHA BBEJACHHSM Yy 3aKOH KEpyBaHHS BIANOBIIHMX CKJIAJOBUX, LIO
KopuryroTh pyx PC no nponopuioHajibHiil TpaekTopii 30irmxeHHs (puc. 11).

Ur = kHH(pz*"T
Ug =K @sr

. o . . cee . .k . .k cee
ne k,,— KoedImieHT NponopuiiHoi HaBiramii (30MMXKEHHA); ¢p. 1 (g — MPOEKIii

, (10)

KyTOBOI IIBHUJKOCTI JiHII S Ha TOPU30HTAIbHY Ta BEPTUKAJIbHY ILIOIIWHU
BIJIITOBIJTHO.
MapiipyTHi KOOpIMHATH CyJHa PO3PaxOBYIOTHCS MO HOTO MPSMOKYTHUM
koopauHatax Aw, Ag (puc. 12).
N A

st

» O
0%
Puc. 11. Tpaextopist 30JIMKEHHS 3 TOUKOIO Puc. 12. MapuipyTHi KOOpJuHATH
3ycrpiui O ; METOJOM NPONOPLIHHOI HaBiramii CyJHa -psATYyBaJbHUKA

Cra0umizamito cygHa Ha UUIAXY 30JMKEHHS MPONOHYEThCA 3I1MCHIOBATH
JBOKOHTYPHOIO CHCTEMOIO KepyBaHHsS (puc. 13), skxa BkiIouae oOJagHAHHS
KepyBaHHs KypcoMm (AP) i cucremy, mo kepye pyxom 1o tpaektopii (Track control
system) i Bipi3HSA€ETHCS BiJ BIIOMHUX CXEM BBEJICHHSIM B HEl 10JaTKOBOI KOPEKIIil, 110
XapaKTEPHU3y€e METO I 30JIMIKCHHS CY/ICH.



Monyns Mertoxn E 36ypesms ;
NIaHyBaHHS 36MKEHHS | | i
WIAXY : i
I : B=F(w) 5

Track control |* U, K, i \{ KeycmaL; | O06’ekT _;_)

— L L

system i ;?;cm“ KEpyBaHHA ||
: OK :
| i : (aP) ©0 |
i K(t) _BumiproBag i
: Kypey :
¢, A, LK, V Tlosmuitimiii : ;
MATIHK E '

Hidcuemema emabinizayii kypcy

Puc. 13. Cxema cra6inizamii PC Ha Bigpizkax MapuipyTy

BpaxoByrour  IMBUAKOIUIMHHICTH  PO3BUTKY  aBapiiHOi  curyamii  #
TPYJOMICTKICTh MPOIIECY PATYBaHHS Ha MOp1, YCI BUIM POOIT 3 JIIKBiJaIlii HACTIIKIB
aBapii BUMararoThb aBTOMaTH3allii, a TAKOX CKOPOYECHHS Yacy, II0 BUTPAYAETHCSA HA
MOJI0JIAaHHS BIJICTaH1 MK CyTHOM-PSATYBAJIBHUKOM 1 CYyJTHOM, SIKE PATYIOTb.

OCTaHHBOTO MOXKHA JIOCSTTH BBEACHHSAM Y 3aKOH KEPYyBaHHS CyAHOM, IO
pATYE, KOPEKIIii, sIKa BPaXOBY€ETHCA BIAMOBIIHO A0 CUTYaIlll, 110 CTBOPHUIIACA HA MODI.

Y d4erBepTOMy PpoO3aidi MpoBeIEHAa OLIHKA YCIIIIHOCTI  YIPaBIiHHSI
MOIITYKOBO-PSITYBaJIBHOIO OTEpAIli€l0 3 MOPATYHKY JIOJEH 1 Cy/aHa, 10 MOTEepIalTh
JMXO0 Ha MOpl HAa OCHOBI PO3POOJIEHUX MOAENIEH Ta METOJIB, CKOPOUECHHS 4Yacy Ha
npoBesieHHs ornepaiii. Po3pobieHa Meroauka MPOTHO3YBaHHA padOHY MOUIYKY
aBapiiHOTO CyJIHA M1J] 4ac WOro Apei(y B HEBU3ZHAYECHUX YMOBAX.

VY sKOCTI TpUKIANy PpO3MIISIHYTO aBapiiiHy CHUTyarlito, o BigOyjacs B
A3zoBchbkoMy MoOpi 3 T/x «Banecca». IlpoBemeHo moCHiKEHHS TOIIYKOBO-
pPATYBAIBHUX ONEparliii 3a po3poOJeHOI0 METOAMKOI. BuximHi maHi y34Ti Taki:
KOOPJIMHATHU CyJHA, TIOT0/Ia B MICTI MO/I1i, Yyac, 1[0 MPONIIOB 3 MOMEHTY BUHHUKHEHHS
1oJii, Tedisi, BITpOBA Teuid. BU3HaueHO BEKTOP CyMapHOi Tedli. AKTHUBHI MOUTYKOBO-
pATYBaJbHI POOOTHM TOYaANMCA MICHS 3roAu KamiTana T/x «Banecca» Ha HagaHHS
nonoMoru. Ha wmicie aBapii psATyBaJbHE CyAHO HpUOYJIO Micid 3roAM KariTaHa
TUTBKH Yepe3 4 rogunu 35 XB., KoJiu T/X «BaHeccay BxkKe 3aruHyB.

[IpeacraBuMo yci HaBe/IeH1 onepailii B Takiil popmi:

ne Ty — cyMmMapHI BUTpaTH 4aCy Ha IOUIYK Ta PATYyBaHHs JIIOJEH 1 CyAHa, LIO

TEPIIUTH JIMXO0; Yac, BUTpayeHui Ha: 7, — NOIIYK CyJHA, IO TEPNMUTh IUX0; 7, ,—

BUSIBJICHHS Ta iAeHTU(]iKamito aBapiiiHoro cynna; 7T ™ BHXIJl CyJIHA-PATIBHUKA B
TOYKY 3yCTpiui 3 aBapiiHHM cyaHom; T nop “HOPSITYHOK JIFOZCH 3 BOIM; T pam =

pATYBaHHS Cy/IHA, 1[0 TEPIUTH JIUXO.

Po3pobieno BapiaHTH MOXJIMBOTO CKOPOYEHHSI 4acy OOpOOKM 3aMOBIIEHb Ha
pATYyBaibHI pPOOOTM Ha MOpI 3 BUKOPUCTAHHSAM TIOJOKEHb TEOpii MacoBOTO
00CITyrOBYBaHHS.
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3anponoHOBaHa MaTeMaTW4YHAa MOJENb YCIIIIHOCTI KEPYBAaHHS MOIIYKOBO-
PATYBAJIBHOIO OIEpaLi€l0 3 MOPATYHKY CyJHA, IIO IMOTEpHae JIUXO. Y CHIIIHICTb
omepauii TOIIYKYy Ta PSTYBaHHS 3arajoM Ba)KKO OXapaKTEepU3yBaTH OJHIEIO 13
HABEJICHUX BIIACTUBOCTEM OKPEMO, TOMY 3aCTOCOBYEThCS IX CYKyNHa OI[IHKA Y

BULJISI/II KOPTEXKY
Negp> = <Y YpYo>- (11)

VYenimHicTe  onepauii MOIIYKY 1 pATYBaHHA OIIHIOBAJacs HACTyIMHUMU
KPUTEPISIMU:

Kpurepiii npugaTtHOCTI A1 OIIHIOBaHHS €(QEKTUBHOCTI oOrmeparlii BHU3HAYAE
MpaBUJIO, 3a SKUM ofmeparlis Oyjae YCIIIIHOW, SKII0 BCl YacTKOBI TOKa3HUKH
3aBEpIIEHO1 ormepallii HajuexaTh 0071acTi aIeKBaTHOCTI:

K" (Vi) - () e 5187 — yI°", i e(E,R,0)), (12)

Kpurepiéi onTtumanbHOCTI s OIIHIOBaHHS  €(QEKTUBHOCTI  omeparii
BUKOPUCTOBYBABCA SIK YMOBA, 3a SIKOIO OoTepailisi OyJie YCHINIHOIO, SKIIO BCl YaCTKOBI
NOKa3HMKM 3aBEpUICHHS Olepalli MOPATYHKY HaJleKaTh 30HI MOIIYKY, a pajalyc

00J1acTi MOIIYKY 3a [IUMU MTOKa3HUKAMU € ONTUMAJIbHUM
K" 1 (3i)- (v} €518 — 2™, i €(E,R,0)), (13)

Kpurepii mnpuaaTHOCTI Ta ONTHMAJIBHOCTI 1MOBIPHICHOTO — OI[IHIOBAHHS
e(eKTUBHOCTI orepalli HaBeIeHo y (popMi BUMOT

KPP (Yeg) = Praet (Yegy) (14)
K Py (Vo) = Py (YO™) (15)

YMoBaMu 1 TOKa3HUKaMU ycmiHOCTI € npudyTTs PC B TOuKy 3ycTpiul CyneH
(t. D) He mi3Hime Hix yepe3 t <t, MiCIsA OTPUMAaHHS CUTHAILY IIPO JIMXO HA MOPI.

[TobynoBana po3paxynkoBa cxema pyxy PC Ha mepexoruieHHs Apeidyrodoro
aBapiiiHOTrO cyHa (puc. 14).

Puc. 14. Po3paxynkoBa
cxema PYXy CyIHa-
pATYBaJbHHUKA Ha
NEPEXOIJICHHS ~ aBapiiHOTO
cynna, mo apeidye: AF -
HAaUKOPOTIIMH  HUIAX  JI0
CyIHa, IO TEPHUTh JIUXO;
FD- Bigcrans  mpeiidy
aBapiHOIO CyJIHa, B1J TOUKHU
F 10 touxuD; AD -
dakTHYHA  BiACTaHb, IO
npoiinena PC 10
nperyrodoro  aBapiiHOTO
cynHa, yepe3 Touku B,C, E.

PesynbpraTn mocnimxkens mono BinxuiaeHHs PC Big 3amaHoro Kypcey Ta dacy,
NOTPIOHOTO /IS TIOA0JIaHHS BIJCTaH1 O TOYKH 3yCTpidl CyJIEH MPHU Pi3HUX METOJaX
HABEJIEHHS II0Ka3ylTh, LIO0 NPU BHUKOPUCTAHHI METOAY MPONOPLIAHOI HaBiramii
NOTPIOHMI Yac 3MEHIIYEThCS y cepeqabomy Ha 8 — 12%.
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Po3pobiena maTematnyHa MOJENb MOIIYKOBO-PATYBAJIBHOI omeparii o0
MOPATYHKY JroAei B Mopi. JKopcTki oOMekeHHsI Ha HassBHUM Yac MOPATYHKY JIOCH
y MOpl HakJaJa€e 4YacoBl yMOBHU BIXKHMBaHHS JoJIuHU Yy Boal. I[loOynoBani
MaTeMaTU4H1 MOJIEi: CE30HHI 3MIHM TEMIIEpaTypu TUIa JIIOAUHU Y BOJI, a TaKOX
KOJIMBaHHS TeMIIepaTypu 1o micsausax y YopHomy Ta A30BCHbKOMY MOPSIX.

Jl1st o0y 10BM MaTEMaTHYHOI MOJIEII 3MIHM TEMITEpATypH Tijia JTIOJIUHHU y BOI1
BUKOPHUCTOBYBaBcs 3akoH HploToHa-PixmaHa

dT
= b kT, -Tp), (16)

dt
ne Tp — BHYTpINIHA TEMIEpaTypa Tila JIOAWHU; T, — TEMIIEPaTypa HAaBKOJIMIIHBO]

: ) . . ) aS ..
BOJIM B MOpi/okeaHi; K — koedilieHT mpomopminHocTi | K = < ) e o — KoedilieHT

TEIUIOBigAaul; S — eexTuBHA MOBEepXHs Tia; C — TEMIOEMHICT Tifa.
Toni
_as
To®) =T, +(Top—T,)e © . (17)
ne Ty, — NOYaTKOBA BHYTPIIIHSA TEMIIEPATypa Tila JIIOJUHH.

Jlo moOynoBM MaTeMaTuyHOi MO/IeIi KOJIMBaHb TEMIIEPAaTypu BoAH B HopHOMY
1 A30BCBKOMY MODSIX, 3aCTOCOBaHui nporpamuuii naker MS Excel 365.
3a pe3yabTaTaMu MOJYJIOBaHHS MMOOYI0BaH1 rpadiky KOJIMBaHb TEMIEpaTypu
Boau y YopHOoMy 1 A30BCHKOMY MOPSIX Ta BIANOBIJHI ampOKCHUMYIOUM MOJIHOMHU
(puc. 15).
30 © 30

y=0,0029% - 0,074x" +0,4893¢ +0,1167%2 - 4,7918x + 13,414 ly = -0,0011x +0,0463x° - 0,6995x" + 4,7354% - 13,842 + 17,105x - 3,7265
2 2
R? = 0,936 - - RP=09968 4~

20 VAR
2 / \\ 15 / N\
[~ S AN

N
3

Temneparypa som B Asosebkomy mopi, TvB(tn)

Temneparypa o y Yopromy mopi, TvB(tn)

o
o

Micsiu, th Micsitp, th

Puc. 15. I'padix xonuBanb Temmepatypu: a) y HopHomy Mopi 0) B A30BCbKOMY MOP1

3 piBHsHHSA (17) oTpuMaHa 3aJIeKHICTh JJIs1 Yacy nepeOyBaHHs JIFOAUHU Y BOJII:

In| - v=Tb.
T T
t=— okb+ v (18)

OnepaTHBHICTh NPOBEJIEHHS MOLIYKOBO-PATYBAJILHOI Olepanii 3aleXUThb BiJl
HassBHOCTI B ciyx01 KII «MITPC» pocratHhOi KUIBKOCTI IIBHAKICHHX aBapiiHO-
PATYBAJIIBHUX KaTepiB Ta MICIb iX pPO3TAlllyBaHHS IO BCiM MPOTSHKHOCTI OeperoBoi
niHii YopHoro 1 A30BCHKOT'0 MOPIB Y JIITHI 1 3MMOBI1 MiCSIIIi.
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Busasineno, mo Ha ganmi yac KII «MIIPC» Mae m’STh MIBUIKOXIIHHX
pATYBaJbHUX KaTepiB. BpaxoByrouu mi J1aHl, a TAKOX NPHUIYCKalO4H, 110 iX MYHKTH
0a3yBaHHS pO3TAllIOBaHI Ha PIBHOMIPHOMY BiAJajieHl OJUH BiJ OJIHOTO, NMPOBEIAECHO
pPO3paxyHKU 3MiHM MaKCHMAaJIbHOTO IuUieya (MOJBOEHOTO pajiyca I) aJisi KaTepiB
KOKHOTO 13 MPOEKTIB, 3aleKHO BiI l;,,, BPaxoByHOYd TaKOXK KOJIMBAHHS

TEMIIEpaTypHu Boau y HopHOMY Ta A30BCBKOMY MOPSIX.

Po3pobieno pexomeHanii: a) mo/10 30UIbIICHHS KUIBKOCTI MICIb JUCIOKAIIiT
OeperoBux paaioCTaHIlIi MOpPChKOTO pailoHy Al T100anbHOT MOPCHKOI CHCTEMH
3B’SI3Ky 3 METOI TIJBUIIEHHS OINEpPAaTUBHOCTI (CKOPOYEHHS Yacy) IMOIIyKOBO-
PATYBAJIbHUX OTepalliii B 30H1 BIAMOBIAILHOCTI YKpaiHu; 6) CTBOPEHHS JOAaTKOBUX
NyHKTIB 0Oa3yBaHHS 3aco0iB pPATYBaHHS Ta 30LIBIIEHHS KIIBKOCTI IIBUIKICHUX
KaTepiB; B) 3a0€3MEUEHHs] TOYHOCTI, LUJIICHOCTi, HEMEPEPBHOCTI Ta ONEPATUBHOCTI
YOPABJIIHHS MOIIYKOBO-PATYBAIBHUMH POOOTaMH Ha MOPIi; T') BKIIOUUTHU JI0 CKIIATy
CUCTEMHU KEPYBaHHS PYXOM CYJIEH CXeMy, II0 BpaxoBye meron 30mmkeHHs PC i3
aBapiiHUM CyJTHOM.

[IpoBeneni nochimkKeHHs BiANOBIAalOTh KoHUEMuii po3BuTky CIIPM, sika
BU3HAaYa€ MalOyTHIM CTaH CHUCTEMH Ta CTYMHiHb BIAMOBIIHOCTI ii (PyHKITIOHATBHHUX
mosknmBocTel 3agadam KIT « MITPCy» Ta cmiBnmagaroTh 3 3alUIAHOBAHUM KaIliTAIbHUM
OyIIBHUIITBOM 3 YpaxyBaHHSIM HaJaHUX HAMH PEKOMEHIAITIN.

BUCHOBKHA

VY aucepTaiiiiiHiii poOOTI BHUPIIIECHO aKTyaldbHYy HAyKOBO-TIPUKJIAIHY 3a]auy
pO3pOOJICHHST MoOJeneil 1 METOJIB, W0 3a0e3NneuyloTh (YHKIIOHAIBHO CTiMKe
YIPABIIIHHS MPOLECOM MOUIYKY ¥ pATyBaHHSA Ha MOP1 B YMOBaX HEBU3HAUYEHOCTI.

OCHOBHI pe3yJIbTaTH JAOCHIKEHHS MOJISATaloTh Y HACTYITHOMY:

1. Ha mingcraBi aHamizy CydyacHOTO CTaHy MHUTAHHS TOIIYKY W PATYBaHHS Ha
MOp1, TOCHIIPKEHHS 3aKOHOMIPHOCTEH MPOIECiB BUHUKHEHHS 1 PO3BUTKY aBapiitHUX
CUTyalllil Ha BOJAlI 1 Ha CyJHax Ta HUIAXIB MOKPAIIEHHA MOKAa3HUKIB YCHIIIHOCTI
MIPOBEICHHS OMEPALlil 3 JIKBIJALli HACIIIKIB aBapIiHUX CUTYyallid, BCTAHOBJIEHO, 110
Ha pIBEHb YCHINIHOCTI MPOBEAEHHS TaKUX ONEpaliil CyTT€BUA BIUIMB YHHHTH
CBOEYACHICTb 1 ONEPATHBHICTh OpraHizauli MpoOILECIB YNpaBliHHS, pPIBEHb
M1JITOTOBJICHOCT] Ta 3JIar0)KEHOCT1 MEPCOHANY PATYBAIBHUX MIAPO3JAUIIB, iX MICIE
po3TaillyBaHHs B Oeperomiii 30HI Ta TEXHIYHA OCHAIIEHICTh, a TAaKOX CTYMiHb
nepekpuTTss OeperoBoi JiHii. BusHaueni mnigxoau A0 3a0e3nedYeHHS CTIHKOIo
YIOPABIIHHS CHUCTEMOIO TIOIIYKY 1 pATYBaHHA Ha MOpl B YMOBax HEBU3HAYEHOCTI.
OOG6rpyHTOBaHO BUOIp MEPCIEKTUBHUX IUISAXIB yAOCKOHAJICHHS MPOIECY yIpaBIiHHS
IIPOBEJICHHSIM TIOIIYKOBO-PATYBAJIbHUX OMEpalliii Ta CKOPOYEHHSI BUTPAT 4Yacy Ha iX
3MIACHEHHS. 3a3HaueHe J03BOJIMJIO C(OPMYJIOBAaTH IOCTAHOBKY AaKTyaJbHOI
HAyKOBOI METH JIOCIIIJIPKEHHSI BUXOJISIYH 13 TIOCTAHOBKH HAYKOBOI 3a/1a4i.

2. Ha miacraBi aHamily NHUTAaHHS YIPaBIiHHSA MOIIYKOBO-PSITYBAIbHUMHU
ornepauisiMM Ha MOp1 y 30HI BIANOBIAAIBHOCTI YKpaiHU po3po0OjieHa KOHUENIIs
ynpasiiHHS npouecoMm I[IPM, mo nano MOXIMBICTH BHU3HAYUTH 1 OOIpYyHTYBAaTH
OCHOBHI TNPHYMHM BHUHUKHEHHS HEIITaTHUX CHUTyallli Ha MOpl Ta MPOBECTU
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napaMeTpH3alliio ix OpsSMHX O3HAaK, 3AIMCHUTH aHali3 CTPYKTYpPHO-TOMOJOTIYHHX
xapakTepucTuk cuctemMu [IPM Ta OWIHUTH SKICTh CTPYKTYpH 1 CKIAQJOBUX il
€JIEMEHTIB 3 MO3UIlii CHUCTEMHOTO MiAXOIy, BUSBUTU CTPYKTYPHI XapaKTEPUCTUKH,
NEeBHI 0COOJIMBOCTI, IEPEBAru Ta HEJIOJIIKHU, B PEKHUMI peaIbHOT0 Yacy 3a0e3neuyBaTu
($yHKLI0HATBHO 30a1aHCOBAaHE YIPABIIIHHS MOLIYKOM Ta PATYBaHHAM Ha MOPI.

3. Beneno 1 o6rpyHTOoBaHO MOHATTS AuHamidHOi cucteMu «CIIPM — cyaHo —
eKilak — 30BHIIIHI YMOBHM — HEIITAaTHA CHUTYyaIlis», pPO3po0JeHo ii MareMaTHYHYy
MOJIeNIb, SIKa BPaxoOBY€ BIAMOBIIHUNA J10 CHUTYyallii, M0 CKJajacsi Ha MOpl, METOA
30MMKEHHST 3 CYIHOM, SKE€ TMOTepHaEe JHMXO0, IO JO3BOJIMIO PEKOMEHAYBAaTH
pO3pOOHMKAM  CHCTEM YINpPaBIiHHA PATYBaJbHUMHU  ONEpaIisiMd Ha  MOpi
ONTHMI3yBaTH 32 YacCOM TPAEKTOPIi 30JIMKEHHS CyAHA-PATYBaJIbHUKA 3 aBapIMHUM
CYJIHOM, 3a3JaJieTib Mepea0ayuBIId MOXJIMBICTh aBTOMAaTUYHOTO BUOOPY METOMIY
30JMKEHHS! Ta BUPOOJIEHHS BIANOBIIHOIO KOPEryBaHHS Kepyrouux Jiid. Po3pobieno
cxeMy cTabinmizamii cy/iHa Ha BiApI3KaX MapuIpyTy, CHHTE30BaHO 3aKOH KOpPETr'yBaHHs
TPAeKTOpIi pPyXy CyJHa-psATYyBaJIbHMKAa B yMOBaxX /il 30BHIIIHIX JErpagyrouux
(dakTopis.

4. Po3po0iieHO MO/ieNIb TPOTHO3HO1 OLIIHKKA WMOBIPHOTO MICLS PO3TaIlyBaHHS
CyJlHa, 110 3a3HA€ JINXO, 32 PI3HUX 30BHILIHIX 1 BHYTPILIHIX BIJIMBAX: BITPOBA Jisl, Jis
Teuii BOJIM, BIZIMOBA ABUTYHA (JIBUTYHIB) Ta iX CHIJIBHOI Jii.

[nsxoM MOJEIIOBAHHS MPOLECY MOIIYKY 1 pSITYBaHHS Y HABEJACHUX CUTYAIlIsAX
BUSBJICHO:

— micost aBapii (i3 3yNMMHEHUMH JBHTYHAMH) CYAHO IPH BITpOBOMY Ipeidi y
3UMOBHH MepioJl 3 cepeanboi mBuakicTio 8 — 10 m/c Oyae BimHeceHo 3a 10 rox Bix
Miclig aBapli Ha BifacTaHb 16651 M., a po3paxyHKOBa BIJCTaHb M1k TOYKOIO B SIKY
3'SIBUTUCS CYJIHO IMCIIA TOYaTKy Apeidy A0 TOYKM MaTeMaTUYHOTO OYiKyBaHHSI
ctaHoBUTh 341 M, 3 imoBipHIcTIO ¥ =0,95. ToOTO. CyHO TUTBKH i JI€I0 BITPY Oyae

BIJIHECEHO B1J] MIcCIIs aBapii Ha BijcTanb 16651 + 341 wm.

— SKIIO TPUUAHATH IIBUAKICTH TEYil BOAWM y M0 mopy poky 1,2 m/c, To
BHUSIBUTBHCS, 110 TIJIBKH IT1JT TIE€O TeUii BOJAW Yy pa3i BiAMOBHU ABUTYHA 4yepe3 10 roauH,
CYJIHO BIJ1{J€ BIJ MiCLs aBapli 3 ypaxyBaHHsIM KoeQiuieHTy apeidy Ha 1054 + 26 m.

5. IlpoBenpeHO CHHTE3 METOJIB MiHIMI3allil 4Yacy OTPUMaHHS 1 OOpOOKH
1H(opMarii, TpUHHATTS PIIICHHS Ha MMPOBECHHS MOIIYKOBO-PATYBAIBHOI onepariii, a
TaKOXX Ha TOJOJIAaHHS BIJICTaHI MDK PATYBAIBHUMHU 3acobamMu (MOpPCBKUMHU abo
aBlalliiHUMM) Ta aBapiiHUM CYJAHOM, IO JaJI0 MOXKJIHMBICTH OOIPYHTOBAHO
noOyyBaTH MOJIENb 1€pApXidHOi IHTETPOBAHOI CUCTEMHU YMIPABIIHHS, CIPSIMOBAHOI
Ha OpraHi3allii0 YCHIITHOTO KEPYBAHHS MPOIECOM JIKBIAAIl HAA3BUYANHOT cUTyaIlii
Ha Mopi abo i1 HacIiaKiB.

6. IlpoBeneHo cuHTE3 METOMIB 30JMKCHHS aBlallliHUX 1 MOPCHKUX 3aco0iB
NOIIYKY Ta pATYBaHHS Ha MOp1 13 aBapiiHUM CYJHOM, a TaKOX aJrOpPUTMIB
TPAEKTOPHOTO KEpyBaHHS HUMHU. BcTaHOBIEHO, 10 HAWOUIBII €(PEKTUBHUM €
30JMKEHHS 3 aBapliHUM CYJIHOM, SIK€ 3a3Ha€ IIBUJKICHUH Jpei( 3 MaHEBpYBaHHAM
3a METOJIOM TMPOMOPIIHHOI HaBiraiii abo 3a MeTOJI0M 30JMKEHHS 3 HAWBUT1AHIIION
TOYKOIO BUIIEPEHKEHHSI, SIKILO aBapiiiHe CyAHO apei(ye NpAMOIiHIHHO 3 HE3HAYHOIO
MIBUAKICTIO, IO J1aJI0 MOXJIMBICTh PEKOMEHAYBATH pO3pOOHHUKAM CUCTEM KEpyBaHHS
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CYIHOM JOAATH JI0 IX CTPYKTYpH pPEKUMY aBTOMAaTH30BAaHOTO BBOJY METO/A
30MKCHHS.

7. Po3pobiiena MeTo/iMKa IPOrHO3yBaHHS pailOHy MOILIYKY aBapiiHOTO CyaHa
i yac oro apeidy mija Ai€r0 CTOXaCTUYHMUX 30BHIIIHIX BIUIMBIB, BU3HAUCHI IUISIXU
3MEHIIIEHHS BUTPAT Yacy Ha MPOBEACHHS MOIITYKOBO-PITYBaIbHUX OIEpalliii Ha Mopi
B YMOBaX HEBHM3HAYEHOCTI 30BHINIHIX BIUIMBIB Ta BHYTPINIHIX MPOIECIB, 110 JaJI0
MOKJIMBICTh BHU3HAUUTH YHHHUKH, SIKI MOTPEOYIOTh Yacy Ha iX BHKOHAHHS Ta
pO3po0OUTH MojieNi BUPOOJIEHHS PIIICHHS MPO MPOBEACHHS MOIIYKOBO-PATYBAIBHOT
omepariii, MaTeMaTUYHOI MOJEN1 OIlIHKH YCIIIIHOCTI omepallii. 3a pe3yiabTaTaMu
MOJIECTIOBaHHS 3pO0JIEHO BUCHOBOK PO MOXKJIMBICTH CKOPOTHUTH BHUTpATH yacy: Ha
00poOky iHpopmamii Ha 12 — 20 %, Ha MogoNaHHS BiJICTaHI MK CYyJHOM-PSITYBab-
HUKOM Ta aBapiiHuM cyaHoM Ha 8 — 10 % .

8. Po3po0ieHa 1 oOrpyHTOBaHa MaTeMaTH4Ha MOJEIb MOIIYKOBO-PATYBAIbHOI
orepariii 3 MOPATYHKY JIOACH Ha MOpi, MO0y I0BaHi rpadiki KOJIUBaHb TEMIEPATYypU
BOAM Y A30BChKOMY Ta HOpHOMY MOpSAX Ta BIJANOBIIHO NOOYAOBaHI alpOKCHUMYOUl
NOJIIHOMU. BH3HaueH1 3HAaYeHHS MaKCHUMaJIbHO JAOMYCTUMOTO 4Yacy nepeOyBaHHS
JHOJUHU B A30BCbKOMY Ta YopHOMY MOPSIX (TOMICSYHO), SIKI CYTTEBO 3aJ1€XKaTh Bij
IOpU POKY Ta 30HU NEPEKPUTTS OeperoBoi JiHIi 3aco0aMM pPSTYBaHHS, a caMe: Y
YopHoMy Mopi 3 CiuHS MO Oepe3eHb IMOBIPHICTh BAAJIOTO MPOBEICHHS MOIIYKOBO-
pATYBaJIBHUX Olepalnii 3HKyeThes Bia 38 % y motomy 1y 6epesni 10 32 % y ciuHi;
y A30oBcbkomy Mopi — BiJl 60 % y ciuni-OepesHi 10 57 % y rpyaHi.

9. OOrpyHTOBaHI pEKOMEHalii Ta TPOMO3HUIli IIOA0 YIPOBAIKECHHS
OTPUMaHUX PE3yJIbTATIB JOCTIKEHHSA. Y pPOOOTI MPOIMOHYETHCS JUIS ITiBHUINCHHS
YCHIIIHOCTI OTepaliii pATyBaHHs JIF0JIel Ha BOJII MIABUILYBATH BiJICOTOK MEPEKPUTTS
OeperoBoi JiHII NUIAXOM CTBOPEHHS JOJATKOBUX IIYHKTIB 0Oa3yBaHHSA 3ac00iB
pATYBaHHA 1 3B’ 13Ky Ta 3017bIIEHHS KUJIBKOCTI IIBUJKICHUX KaTepIB:

— peKoMeHAamii moA0 KITbKOCTI MiCIb IUCIOKalii OeperoBUX paaioCTaHIIiHi
MOPCBKOT'O paiony Al;

— PpeKOMEHaIii MmIoJ0 MAMCIOKAIil MOPCHKHX MOIIYKOBO-PSATYBATbHUX
OJIMHUIIb (MOPCBKI CyAHA, K1 crenianaizoBani 10 pyHkuii SAR);

— pexoMeHalli o0 3a0e3ne4YeHHs] TOYHOCTI, HITICHOCT1, HENEPEPBHOCTI Ta
TOTOBHOCTI K€pYBaHHS MOIIYKOBO-PITYBAIBHUMH pOOOTaMU Ha MOPI.

CIUCOK ONMYBJIKOBAHMX NPALL 3A TEMOIO TUCEPTALIT

Po30inu monoepadghiii

1. T'omoBantok C. I1. Onpenenenue u yuér apeiida cyaHa ¢ 3aCTONOPEHHBIMU
mamuHamu / C. II. Tomosantok // Monographia. Wybrane zagadnienia szeroko
pojetej inzynierii procesowej pod redact Andrzeja Gawdzika. State University. —
Opole: Poland, 2015. — 79 — 94 Page. (Google Scholar)

Cmammi 8 HayKo8ux (haxo8ux 6UOAHHSX

2. 'oposantok C.I1. MccnenoBaHus CTpyKTYpPHBIX CBOMCTB MOPCKOM IOUCKOBO-
cracaTeNbHOU cucTeMbI B 30HE OTBETCTBEHHOCTH YKpauHsl / C. I1. 'onoBantok, C. E.
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CenuBanoB // Haykoswuii BicHuk X/IMA: HayKOBUI XKypHAI. — XEPCOH: XEPCOHCHKA
nepkaBHa Mopchbka akagemis, 2014. — Ne 1 (10). — C. 4 — 15. (Google Scholar,
PUHII, Research Bible)

3. TomoBaniok C. II. JledTenpbHOCTh DOKHUIMAXa B 3KCTPEMaJIbHBIX
IPOU3BOJICTBEHHBIX CHUTYyalUsX HAa MOPCKOM CyJHE, Npo(decCHOHATIbHBIM OTOOp U
noaroroBka / C. Il. I'omoBantok. HaykoBuii BicHuk XJIMA: HayKOBUH XKypHald. —
XepcoH: XepcoHChKa JepkaBHa MOpchka akaaemis, 2014, — Ne 2 (11). — C. 14 - 21.
(Google Scholar, PUHII, Research Bible)

4. T'opoantok C. I1. Onpenenenre MECTOIONIOXKEHUS CyJHA C HEPAOOTAIOIIUM
nsurateneM npu BerpoBoM apetide B Ueprnom mope / C. I1. 'ogoBanrok // HaykoBwii
BicHuK XJIMA : HaykoBui KypHai. — XepcoH: XepCOHChKA Jep’KaBHa MOpPCHKa
akazgemis, 2015. — Ne 1 (12). — C. 17 — 26. (Google Scholar, PUHII, Research Bible)

5. I'opoBantok C. II. PacyeT MecTONOJIOKEHUS CyJIHA C 3aCTONOPEHHBIMHU
MalIuHaMU Tpu Bo3nelicTBur Ha Hero TedueHust B Yepnom mope / C. I1. 'ogoBanioK,
C. E. CenuBanoB. — K.: [/lep>kaBHa ycraHoBa «IHCTUTYT reoximii HABKOJIHMIIHBOIO
cepenouiia HAHY» // Kypnan «TexHoreHHo-ekoJioriuHa Oe3nexka Ta IUBLIbHUM
3axuct». Bum. 8. 2015. — C. 55 — 62. (Index Copernicus, P1HII)

6. T'onosantok C. Il. Mcnonb30oBaHue TEOPUH MAacCOBOTO OOCITYXUBaHUS IJIs
OlICHKU 3P ¢GEeKTUBHOCTH (YHKIIMOHUPOBAHUSI HAI[MOHATILHOM MOPCKOM CHCTEMBI
noucka u cnacenus / C. Il. I'omoBantok // HaykoBuii BicHuk XJIMA: HayKoBwHii
xypHai. — Xepcon: 2015. Ne 2 (13). — C. 25 — 33. (Google Scholar, PUHLI, Research
Bible)

/. T'opoBantok C. I1. CTpykTypa eIMHON CUCTEMBI ITIOMCKA U CIIACEHUSI HA MOpE
¢ ynpasienueM / C. I1. I'omoBantok, C. E. CenuBanoB // HaykoBuii BicHuk X/[MA:
HAyKOBUHU KypHaln. — XepcoH: XepCOoHChKa JepkaBHA MOpchKa akaaemis, 2017.
—Ne 1 (16). — C. 18 — 24. (Google Scholar, PUHII, Research Bible)

8. T'omoBamrok C. II. KonmenrtyampHas Mojenb (HOpMHUPOBaHHS O0O0JIMKA
yIOpaBisieMoil eInHOM cucTemoi moucka u cnacanus Ha mope / C. I1. 'omoBaHIOK,
C. E. CenuBanoB // BicHuk iHxeHepHOi akanemii Ykpainu: bronerens 4, 2017.
Hayxosuii xxypnain. — K.: 2017. - C. 84 — 88.

Cmammi 6 HayKo8Ux 6UOAHHSX

9. T'onoBantok C. II. Hcnonb3zoBanue CALS-TexHOJIOTMII B yIpaBiIeHHUU
WHHOBAIIMOHHOM JESTENBHOCTBIO HAa Ka3eHHOM mIpeanpusatuu «Mopckas mOUCKOBO-
cnacarenbHas cinyx6a» / C. II. 'omoBantok, C. E. CenuBanoB // HaykoBuii BICHUK
XJAMA: naykoBuii )xypHai. — XepcoH: XepCOHChKa JepkaBHa MOPChKa akKaJemis,
2016. — Ne 1 (14). — C. 26 — 34. (Google Scholar, PUHILI, Research Bible)

10. T'omoBantok C. II. @opmupoBanue oOIWKA €IUHOW CHCTEMBI MOWCKA U
cnacanusi / C. Il. TonmoBanwok, C. E. CenuBanoB // HaykoBwmii BicHuk XJMA:

HAyYKOBUHU KypHall. —XepCcoH: XepCOHChKa JepkaBHA Mopchka akazaemis, 2016.
Ne 2(15). — C. 10. (Google Scholar, PUHII, Research Bible)

Mamepianu xoughepenuyiti

11. T'opmoBanrok C. II. Kazennoe npenmpusitue «Mopckas MOUCKOBO-
cnacarenbHas cinyx6a» / C. I1. TogoBantok, C. E. CenuBanos // XIII Mixnapoana
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HAYKOBO-TIpakTUYHa KOoH(pepeHiis «be3neka XUTTA 1 AISUTBHOCTI JIOAUHU — OCBITa,
Hayka, npaktuka» (Kuis, 15 — 16 tpaBus 2014), HAY. - C. 68 - 71.

12. Tonosantok C. I1. Ob6ecneyenne BbICOKON 3(PPEKTUBHOCTU OOCTYKUBAHUS
MOPCKOM MOMCKOBO-CIIAcaTeIbHOM CIy:k0a B YCIOBUSIX BO3SHUKHOBEHHUSI MAaCCOBBIX
mopckux aBapuii / C. I1. 'ogoBantok, C. E. Cenuanos // | MexayHapoaHas HAy4yHO-
npakTuyeckas KoHpepeHuus «bezonacHOCTh KU3HENEATETbHOCTH HA TPAHCIOPTE U
MIPOM3BOJICTBE — 00Opa3oBaHuUe, HayKa, MpakTukay (XepcoH, 18 — 19 centsaops 2014).
XI'MA. - C. 47 -51.

13. T'omoBantok C. II. TpymoBbie aecTBUs dKkumnaxka mpu Jperde cyaHa c
OCTaHOBJICHHBIMU JIBUTATEJISIMU W PAacyeT MECTOIOJOKEHUSI CyAHa BO BpeMs
BerpoBoro gaperda / C. II. TomoBanok // VII MexaynaponaHas Hay4dHO-
npaktudeckas KoHpepeHiuss «CoBpeMeHHble HHPOPMAIMOHHBIE ¥ UHHOBAIMOHHBIC
TEXHOJIOTHH Ha TpaHcmopTey (XepcoH, 26 — 28 mas 2015). — C. 48 — 52.

14. Tomosantok C. I1. I3Menenne ycnoBuid Tpyna SKumnaxa npu apeide cyaHa
C 3aCTONOPEHHBIMU MAIlIMHAMU U PAacuy€T MECTOIOJI0XKEHUSI CyHA MPU BO3JCHCTBUU
Ha Hero Teuenus / C. I1. Tomosantok // || MexayHaponHas Hay4yHO-TIPAKTHYECKAs
KoH(pepeH1usa «be3onacHoCTh XU3HEAEATEILHOCTH Ha TPAHCTIOPTE U MMPOU3BOJICTBE —
oOpa3zoBaHue, HayKa, npakTukay (XepcoH, 17 — 18 centsops 2015). — C. 267 — 275.

15. T'oposanrok C. I1. Ucnons3oBanne CALS-TexHOIOrMil B €IMHOU CUCTEME
noucka u crnacanusa Ha mope / C. Il. I'ogoBantok // VIII MexnynapoaHas Hay4yHO-
npaktuyeckas KoHpepeHuss «CoBpeMeHHble HH(POPMAIMOHHBIE 1 UHHOBAIMOHHBIE
TEXHOJIOTUU Ha TpaHcnopTe» (XepcoH, 24 — 26 mas 2016). — C. 219 — 222.

16. I'ogomantok C. II. IlpoBeneHrne KOMIBIOTEPHBIX KOMILJIEKCHBIX YYCHHH B
UHTEpecax eIuHON cucTeMbl Torcka u cnacenus Ha Mope / C. I1. 'omoBanrok // 111
MexayHapoaHas Hay4dHO-TIpakTH4ecKas KoHdepeHius «be3omacHocTh Ku3Heaes-
TETLHOCTH Ha TPAHCIOPTE W MPOU3BOACTBE — OOpa3oBaHUE, HayKa, MPaKTHKa»
(Xepcon, 13 — 15 centsops 2016). — C. 77 — 80.

17. Tomoantoxk C. II. Pomp cucremMHOro aHaimsa B pPEUNICHUM 3a1a4
yIPAaBJICHUs €UHOM cucTeMbl moucka u crnacanusa Ha mope / C. I1. 'ogoBantok // IV
MexayHnapoaHas Hay4YHO-TIPaKTUYECKast KOoH(pepeHuus «be3onacHocTh
KU3ZHENIEATETbHOCT Ha TpaHCIOpPTE M MPOU3BOJCTBE — O00pa3oBaHUE, HaykKa,
npakTtuka» (Xepcos, 14 — 16 centsaops 2017). — C. 77 — 80.

18. T'omoBantok C. II. Ouenka cTpyKTypHOW 3(PPEKTUBHOCTH Ka3eHHOTO
npennpusatus «Mopckasi MoucKoBO-criacaTenbHas ciyx6a» / T'omoBaniok C. II.,
CemuBanoB C. E., Pesa A. H. // V MexnaynapoaHas Hay4YHO-TIpaKTUYECKas
koH(pepeH1usa «be30macHoCTh KU3HEIEATETLHOCTH Ha TPAHCIIOPTE U MTPOU3BOJICTBE —
oOpa3oBanue, HayKa, mpakTuka» (XepcoH, 13 — 15 centsopsa 2018). — C. 149 — 155.

19. 'onosantok C. I1. MogenupoBaHue yCTOMYMBOCTH JIMHEHMHON CTPYKTYphI
yrpasnenusi / CenuBanoB C. E., Camconkun B. H. // V MexayHapognas Hay4dHO-
MpakTUieckasi KoHpepeHus «be30nacHOCTh KU3HEESITEILHOCTH HAa TPAaHCIOPTE U
IIPOM3BOJICTBE — 00Opa3oBaHue, HayKa, mpakTuka» (Xepcon, 13-15.09.18).— C. 13-18.

20. I'omosanrok C. II. «Mathematical model the vessel as the element of the
system «vessel — crew — search and rescue system at sea — accident situation —
external weather conditions» / C. I1. T'onoBanrok // XIV MixHapoaHa HaAyKOBO-
texHiuHa KoH(pepeniis «ABIA-2019» (Kuis, 23-25 kBitHsa 2019). — C. 18.26 — 18.28.
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21. TonoBanrok C. II. AHamu3 MeETONOB COJMXKEHUS MOPCKHX CPEACTB
CHacaHus C CyJHOM, TEpPISIIMM O€ICTBUE U AIITOPUTMOB TPACKTOPHOI'O YNPABIICHUS
umu / CenmBanoB C. E. // XI MixHapoaHa HayKOBO-TIPaKTUYHA KOH(DEpeHIis
«CyuacHi iHGopMaIliifHl Ta 1HHOBALIMHI TeXHOJIOT1i Ha TpaHCHOpTi» (XepcoH, 28 —
30 tpaBus 2019). — C. 166 — 169.

AHOTALIS

I'opoBanrok C. II. Moageni # Meroaum YHpPaBJiHHHA IOLIYKOBO-
PATYBAJILHUMM ONepPaliAsMM HAa MOpPi B yYMOBaX HEBU3HAYEHOCTi. -—
Kranidikamiiina HaykoBa mparisi Ha IIpaBax PyKOIHUCY.

Hucepraiisi Ha 3100yTTS HAyKOBOTO CTYINEHsS KaHAWAATa TEXHIYHHX HAYK
sacnemianbHicTIO 05.13.03 «Cucremu 1 mporecu kepyBaHHs». [ligroroBneHa B
XepCcoHChKIN JIep)KaBHIA MOPCHKUH akazeMii, mojgaHa 10 3axucTty B HaroHanbHMI
aBlalliHUi yH1BepcuteT, Kuis, 2019.

VY nuceprauii BUPIMIEHO aKTyallbHy HAYKOBO-TIPUKJIAAHY 3a7ady pPO3pOoOIeHHS
MoOJIeJIell 1 METOJIIB YNPABIIHHS MOIIYKOBO-PSATYBAJIBHUMH ONEpalisiMHM Ha MOp1 B
yMOBaX HEBU3HAYEHOCTI.

Mertoro aucepTamifiHOro JOCIHIDKEHHS € TIJBUIICHHS ONEepaTUBHOCTI
YOPABIIHHSA ~ MOUIYKOBO-PATYBAJbHUMHU  ONEpalissMM Ha MOpli B  yMOBax
HEBHU3HAYECHOCTI Yepe3 CKOPOUYCHHS Yacy Ha MOJOJAHHs BIACTaHI MIXK PATYBaJIbHUMHU
3aco0amu (aBiamitHuMKU a00 MOPCHKUMHU) Ta CYTHOM, 110 TIOTEPIIAE JIUXO.

Busnaueno, 1o 3a0e3nedeHHs ONEpPaTUBHOCTI YINPaBIiHHSA MOIIYKOBO-
pPATYBaJIBHUMH OTIEpPAIlisIMH HAa MOPI B yMOBaX PanmTOBOTO BUHUKHEHHS aBapidiHUX
CUTyaIlli € OJHIEI0 3 HAWOUIBII MEPCHEKTHUBHUX JOCITITHULBKUAX 3a7ad B 00JacTi
Oe3meKu CyJIHOIUIaBCTBA, PO3B’S3aHHS SIKOT JO3BOJSE 3HAYHO PO3LIMPUTH
GbyHKIIOHATBHI MOKIIMBOCTI Ta MIABUIIUTH 3araJIbHY SIKICTh YIIPABIIHHS.

JI71s1 TOCATHEHHSI METU JAUCEPTAIIHHOTO JOCHIIIKEHHS! pO3pO0IECHO KOHIEMIIII0
ynpasimiHHs npouecom IIPM, ocHoBow peamnizamii SIKOi € Mojaenal W METOAM, IO
3a0e3meuyoTh OaraTOpiBHEBE YIPABIIHHS CKOPOYEHHSIM Yacy Ha TMOJO0JIaHHS
BIJICTaHI MDXK PATYBAJIbHUMH Ta aBapiitHUM CYTHAMHU.

Hageneno marematnunuii onuc mojaeni cucremu «CIIPM — cynno — ekinax —
30BHIIIHI yMOBM — HEIITaTHA CUTyallis» SK JAUHAMIYHOI CHUCTEMHU YMPaBIIHHA
MIPOIIECOM JIIKBiAAIli aBapii Ta 1i HACJ1IKIB.

[Toka3zaHo, 110 CKOPOUYEHHS Yacy Ha MOAOJAHHS BIJCTaHI MIXK PATYBAIbHUM 1
aBapiMHUM CyJHaMH, 3a0€3IMeUyeThbCS ONTUMIZAIE€0 BHOOPY BIATOBIIHO [0
00CTaHOBKM, MO CKJajlacs Ha MOpi, METoAy iX 30JMKEHHA Ta 4Yacy OOpoOKH
iHdopmarii 1 mpudHATTA pimeHds. OnucaHo 1epapXidHy IHTETPOBAHY CXEMY
YOPABJIIHHS TPOIECOM TOIIYKYy 1 pSATYBaHHS aBapiiiHOTO CyJaHA Ta JIIOACH, IO
MOTPAIUIIU B PE3yJIbTATI aBapii y BOAY.

KinpkicHUM MOKa3HUKOM OINEpPaTHUBHOCTI ympaBiiHHs npouecoMm [TPM obpano
Yac, U0 BUTPAYAETHCS HA YCIINIHE BUKOHAHHS OIMepallii MOPATYHKY JIIOJEH 3 BOJM,
aBapiiHOIO CyJlHa Ta MailiHa B Pe3yJIbTATI aBapiiHOI MOAII.

3anponoHoBaHi1 B JUCepTaliiiHIA poOOTI METOIU U MiAXOAU, BUKOPUCTAHI i
yac BHMKOHAHHS HAyKOBO-JIOCHIJHOI PoOOTH Kadeapu CyAHOBOIIHHA 1 Oe3neKku
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KUTTENSUIBHOCTI HA MOP1 B XE€PCOHCHKIN JIep>KaBHIA MOPCBKIN aKkajeMmil 3a TEMOIO:
«lTinBuiieHHsT €PEKTUBHOCTI KEPYBAHHS €JJUHOI0 CUCTEMOIO MONIYKY 1 pSITYBaHHA Ha
Mopi B YkpaiHi» (mepkaBHUM peectpamiiinuii Homep 0116U006308), y skiif
3100yBay OYB BUKOHABIIEM.

PesynbraTi gociimpKeHb YIPOBaIHKEHO W MiATBEPPKEHO aKTaMH:

— Yy TMEpCHeKTHBHY TMporpaMmy MiABUIICHHS €(QEKTUBHOCTI HaBYaJIbHO-
METOAUYHOTO IIEHTPY IUBLIHLHOTO 3aXUCTY 1 0€3MEKH KUTTEMISITBHOCTI XEePCOHCHKOT
00acrTi;

— y poboty cimyx0Ou KamitaHa XepCOHCHKOIO MOPCHKOTO TOPTY 3 NUTaHb
TEOPETUYHOT W MPAKTUYHOI MIJTOTOBKM OCI0 KEpiBHOTO CKIagy ¥ (QaxiBIiB 3
MOJIANIBIIINM PO3BUTKOM HABYAHHS 3 MHUTAHb KEPyBaHHS, OpraHisailii, TUIaHyBaHHSI,
JIOCSITHEHHSI 3J1ar0KeHOCTI 31 ciyx0amu «Jlenbra-nonman» i MOPCHKOTO aBapiiHO-
PATYBAIBHOTO 3aTOHY;

— Y HaBUYaJIbHUM IpoLec XepCOHCHKOI AePKaBHOI MOPCHKOT aKkaJeMii.

KiarouoBi cjoBa: cTpykTypa, cuUcTeMa, YMpaBIiHHS, 4Yac, MOJEIb, METO/,
NOIIYK, PATYBaHHS, YCIIIIHICTb.

AHHOTAIUA

I'opoBanwk C. II. Mogeann u MeToaAbl YIPABJEHUS IOUCKOBO-
cracaTteJbHbIMH ONEPANMSIMHM HAa MOpe B YCJOBHSIX HEONpeIeJeHHOCTH. —
KBanudukanoHHbIi HAyYHBIN TPy HA MTpaBax PyKOIKUCH.

Jucceprauysi Ha COMCKAHME YYEHOW CTENEHU KaHAuAaTa TEXHUYECKUX HayK
no crneruanbHocTu 05.13.03 «CucteMsl u npouecchl ynpasieHus». [loarorosiena B
XEepCOHCKOM TOCYJapCTBEHHOM MOPCKOW aKaJeMuH, I[OoJaHa K 3alluTe B
Hauuonanbnsiii aBuaunonnsii yausepeuteT MOH Ykpaunsl, Kues, 2019.

B mmccepranuu perieHa aktyajgbHas HAy4YHO-TIPUKIIAJHAS 3aj7a4da pa3pabOTKu
MOJEJIe U METOJOB YIPABIICHUS IOUCKOBO-CIIACATEIbHBIMU ONIEpaAIlMIMHU Ha MOPE B
YCJIOBUSIX HEONPEACICHHOCTH.

[lenpto ucciaenoBaHUS SABISETCS IMOBBIIIEHUE ONEPATUBHOCTH YIIPABIICHHS
MOMCKOBO-CIIacaTeIbHBIMU OTNEpaIlMsIMH Ha MOPE B YCIIOBHUSX HEOMPEICICHHOCTH 3a
CYET COKpallleHUsI BPEMEHHM Ha MPEOJOJICHUE PACCTOSHUSI MEXIY CIacaTelIbHbIMU
cpeacTBaMH (MOPCKUMU WJTM aBUAITMOHHBIMU) U CYyTHOM, KOTOPOE TEPIUT OCICTBUE.

OnpeneneHo, 4To oOecCleYEHUE OMEPaTUBHOCTH YIPABJICHHUS IMOUCKOBO-
crlacaTejIbHbIMM OIEpalMsIMU Ha MOPE B YCJIOBHUSX BHE3AITHOI'O BO3HUKHOBEHUS
aBapUNHBIX  CHUTyallUd  SBISETCS  OJHOM W3  HamOoJiee  MEepPCIEeKTHUBHBIX
MCCJIeIOBATEIhCKUX 3a/1a4 B 00J1acTU 0€301aCHOCTH CYI0XOJICTBA, PEIICHHE KOTOPOM
MO3BOJISIET 3HAYUTEIBHO PACHIUPUTH (HYHKIIMOHAIHHBIE BO3MOXHOCTH M TIOBBICHUTH
o011ee Ka4ecTBO YNpaBICHUS.

JUis  MOCTWKEHHST IIeIM  TMCCEPTAIMOHHOTO HCCIeAoBaHUs pa3paboTaHa
KOHLENUKS YIpaBJIEHUsl MpoleccoM noucka u crnacenus Ha Mope (IICM), ocHoBoii
peanu3aiu KOTOpPO €CTh MOJENU U METOJbl, 00ECIeUnBaIOINe MHOTOYPOBHEBOE
yOpaBJICHUE COKpAIICHUEM BpPEMEHU Ha TMPEOJOJICHHE PACCTOSIHUS MEXKIY
criacaTesIbHbIMU M aBAPUUHBIM CYJIaMHU.
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IIpuBeneno maremarnueckoe onucanne monenu cucremsl «CIICM — cynno —
DKMIAX — BHEIIHUE YCIOBHs — HEIITATHAS CUTyalMsD»» KaK JUHAMHUYECKOM CHUCTEMBI
yIpaBJEHUs MPOLECCOM JIMKBUIALIMYU aBAPUU U €€ TTOCIEACTBUMN.

[loka3zaHO, YTO COKpAaIlllEHHWE BPEMEHHU HA IPEOJOJICHUE PACCTOSHUS MEKIY
cracaTelbHbIMU M aBAPUHHBIM CyJaMH OOecleurBaeTcs OoNTUMHU3aluue BbiOOpa B
COOTBETCTBUM C OOCTAaHOBKOMW, CIIOKHUBIICHCS Ha MOpe, METOAAa WX COJMKEHHS U
BpeMeHU 00paboTku UHPOpMAIMK U NpUHATHS perieHus. OnucaHo nepapXuyecKyro
MHTETPUPOBAHHYIO CXEMY YNPABJIEHUS MPOLIECCOM MOUCKA U CllacaHWs aBapUKUHOIO
CyJHa M JIFOJEH, IONAaBIINX B PE3YyJbTAaTE aBapUU B BOJY.

KonnuecTBeHHBIM NTOKa3aTEIEM ONEPATUBHOCTH yIIpaBiieHus npoueccom [ICM
BbIOpaHO BpeMmsi, 3aTpaylMBacMO€ Ha YCIIEUIHOE BBINOJIHEHHE ONEpaluy CIIACEHUs
JXOEN W3 BOJBI, aBapUMHOIO CyJHAa M MMYyLIECTBA B pPE3yJIbTaTe€ aBAPUNHOIO
COOBITHSI.

[IpensioxkeHHble B JAMCCEPTALlMOHHOM paboTe METOAbl W MOAXOJBI,
UCTIOJIb30BAaHHBIC TPHU BBIIOJHEHUH HAYYHO-MCCIIEA0BATENbCKON paboThl Kadenps
CYIOBOXK/ICHHUSI U O€30MAaCHOCTH KU3HENEATEIbHOCTH Ha MOpe B XEpCOHCKOU
rocyJIapCTBEHHOM MoOpckod akagemuu 1o Teme: «lloBbimieHue »>h@PpekTuBHOCTH
yIpaBJICHUs €IMHOM CUCTEMOM IOMCKa M CIAacaHus Ha MOpe B YKpauHeE»
(rocynapcTBeHHbIN peructpanonsbiii Homep 0116U006308), B KOTOpOil cOMCKaTeNb
OBLIT UCTIOJTHUTEJIEM.

Pe3ynbTaThl HCClIe10BAaHUI BHEIPEHBI U TOATBEPKACHBI AKTAMM:

— B TMEpPCHNEKTHBHYI MpOorpamMMmy TOBBIIIEHUS 3(PPEeKTUBHOCTH YUYEOHO-
METOJUYECKOI0 IIEHTpa IPaKJaHCKOM 3aIUThl U O€30MACHOCTH KU3HEACSITEIbHOCTH
XepCoHCKOM 00J1acTH;

— B paboTte ciayxObl KamuTaHa XEepCOHCKOTO MOPCKOrO MOpTa MO BONpPOCAM
TEOPETUYECKOW M NPAKTHYECKOM IOArOTOBKM JIMI PYKOBOJSIIETO COCTaBa M
CHEIMAIUCTOB C IMOCIEAYIOINUM pPa3BUTHEM OOydYEHHs MO BOMPOCAM YIIPaBICHHUS,
OpraHu3alliy, IUIAHUPOBAHHUS, JOCTHKEHHUS CIAXKEHHOCTU co ciyxkOamu «/lenbra-
JIOLIMaH» U MOPCKOT'O aBapUIHO-CIACATEIbHOIO OTPAA;

— B yueOHBII nporecc XepCOHCKON rocyJapCTBEHHOM MOPCKOM aKkaJeMuUU.

KuiroueBble c10Ba: CTpyKTypa, CUCTEMA, YIIPABICHUE, BPEMS, MOJENb, METO/,
MIOUCK, CIIACEHUE, YCIIEITHOCTb.

ANNOTATION

Godovaniuk S. P. Models and methods of controlling search and rescue
operations at sea in the conditions of uncertainty — Manuscript.

Scientific thesis for the Candidate Degree in Technical Sciences (Ph.D.),
specialty 05.13.03 «Systems and Processes of Control». It has been prepared at
Kherson State Maritime Academy and submitted for defense at National Aviation
University, Kyiv, 2019.

The actual and scientific task of developing models and methods for
controlling search and rescue operations at sea in conditions of uncertainty has been
solved in the thesis.
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The purpose of the dissertation research is increasing the efficiency of
controlling search and rescue operations at sea in the conditions of uncertainty by
reducing the time to overcome the distance between the rescue facilities (aviation or
marine) and the ship which is in distress.

It is determined that providing efficiency of controlling search and rescue
operations at sea in the conditions of unexpected emergency situations is one of the
most perspective research tasks in the field of navigation safety. This allows to
significantly expand the functionality and improve the quality of control.

To achieve the aim of the dissertation research, a concept of controlling search
and rescue process at sea based on models and methods that provide multilevel
control of time reduction to overcome the distance between rescue ship and the vessel
which is in distress has been developed.

The mathematical description of the model "search and rescue service — ship —
crew — external conditions — unusual situation” system as a dynamic system of
controlling the accident liquidation process and its consequences is given.

It is shown that time reduction to overcome the distance between the rescue
ship and the vessel in distress is provided by the efficiency of the choice according to
the current situation at sea, the method of their approaching and the time for data
processing and decision making. Hierarchical integrated scheme for controlling
search and rescue process of an emergency ship and people who got into the water
due to the accident has been described.

The time spent for successful completion of the operation to rescue people
from the water, vessel in distress and the property in an emergency situation has been
identified as a numerical indicator.

The methods and approaches proposed in the dissertation have been used
during the scientific and research work of the Department of Navigation and Safety
of Life at Sea at Kherson State Maritime Academy on the theme: «Increasing the
operation efficiency of the Unified system of search and rescue at sea in Ukraine»
(state registration number 0116U006308), in which the aspirant was an executor.

The results of the research have been implemented and confirmed by the acts:

— in the perspective program of increasing the efficiency of the educational and
methodical center of civil protection and safety of life of Kherson region;

— in the work of the captain’s service of Kherson Sea Port on theoretical and
practical training of the leadership personnel and specialists with the further
development of training in operation, organization, planning, achievement of
coherence with the services of "Delta-Pilot" and the maritime emergency rescue
squad;

— in the studying process of Kherson State Maritime Academy.

Key words: structure, system, control, time, model, method, search, rescue,
efficiency.
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