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Pedepar:

1. Inceprariist Ha 3M06YTTSI HAYKOBOTO CTyIeHs JoKTopa ¢inocodii 3a cnenianpHicTio 151 — ABTOMaTuH3auis Ta
KOMITIOTEPHO — iHTErpOBaHi TEXHOJIOTI1. — XepCOHCbKa Jep>kaBHA MOPChKa akazeMist MiHicTepcTBa OCBiTH i HayKu
Ykpainn, XepcoH, 2024. ['0J10BHOIO ife€lo JOCTiIKEHHS € PO3p0oOKa METOiB Ta 3aC00iB aBTOMAaTUYHOT'O KePyBaHHS
CyJIHOM Y LITOPM, METO/IiB Ta 3aCO0iB PO3POOKY i TECTYBaHHSI aBTOMAaTUYHUX MOJYJIiB LITOPMYBaHHS, 1110 O3BOJISLIIO
0 3MEHIINTH BILJIUB JIIOJICBKOTO YMHHUKA Ha NPOLIECH ITOPMYBAaHHS CYyJHA, 3SMEHIIUTY BUCHAOKEHICTb €KIlaxy,
PUBUKY BTPAT Cy[HA i BAHTAXXY, MiTBUIIUTY OE3IIEYHICTh Ta HATiHICTh BifIIpal[lOBAaHHS aBTOMaTUYHUX MOMYJIiB
IITOPMYBaHHSI. ['0710BHE 3aBIaHHS JOCJiIKEHHS [0JIsirae y po3po0Lii HOBUX METO[IiB Ta 3aCO0iB KEPYBAaHHS PyXOM
CyJlHa Y IITOPM, METO/IiB Ta 3aCO0IB BiANpall0OBaHHS aBTOMAaTUYHUX MOJYJIiB LITOPMYBaHHS, 5IKi JJO3BOJISITh

aBTOMATUYHO i ONITUMAJIbHO KE€PYBATU PYXOM Cy[HaA y HITOPM, SMEHIINTH BIIJIMB JIIOOCHKOT'O YMHHHUKY Ha IMPOLECU



IITOPMYBaHHS, 3MEHIINTH BUCHAKEHICTb €KiNaxy, NiABUIIMUTY O6€3IeKy onepaliil IITTOPMyBaHHS, 3MEHIIUTH
BapTICTh Ta MiABULIMTY 6e3MeKy i HalilHICTh BifpalloBaHHS aBTOMATUYHUX MOZYJIB IITOPMYyBaHHS. O0'€KTOM
IOCJiI)KEHHS € MIPOoLleC aBTOMATUYHOTO IITOPMYBAHHS Cy/iHA Ta IIPOLIECH PO3POOKY i TECTyBaHHS aBTOMaTUYHUX
MOJyJIiB KEPYBaHHS. [IpeIMeTOM NOCIIKEHHS € IPUHLUIINA, METOAU i MOJeJli aBTOMAaTUYHUX MOJYJIiB
LITOPMYBAHHS; CTBOPEHHS CTEHY IMITALIIMHOTO MOJEJIIOBAHHS [J151 BilIIPALIOBAHHS IPUHLIUIIIB, METOMIB i MOJEJIEeN
aBTOMAaTUYHUX MOJIYJIiB IITOPMYBaHHS y 3aMKHYTOMY KOHTYPi i3 MaTeMaTUYHUMU MOJIE/IIMU CEPTU(IKOBAaHOIO
HaBiranitHoro TpeHaxepy Navi Trainer 5000. HaykoBe 3Hau€HHSsI OTPMMaHUX pPe3yJbTaTiB [10JISITA€ Y PO3POOLI:
HOBMX METOJB i IiXO/iB 10 aBTOMAaTUYHOr'O IITOPMYBAHHS CyIHA; HOBUX METO/IB i MiIXOAiB 4O BiAIIpaLlOBAHHS
aBTOMATUYHUX MOJYJIiB KEPYBaHHS PYXOM CYIHA, i3 BAKOPUCTAHHAM CUCTEMHOTO IiIXOy, aHaJIi3y i CUHTE3Y,
abCcTparyBaHHs, YSIBHOI'O €KCIIEPUMEHTY, TEOPii aBTOMAaTUYHOTO Ta ONITUMAJIbHOTO KEPYBaHHS, TiApOIMHAMIKY Ta
MaTeMaTU4YHOrO MOZEIOBaHHS. [IpaKTUYHE 3HAaYEHHS OTPUMAHUX PE3YJIbTATIB MOJISTa€ Y BAKOPUCTAHHI
PO3pO06JIEHUX METO/IB i TEXHIUHMX 3aCO06IB 17151 CTBOPEHHSI aBTOMAaTUYHUX MOJIYyJIiB LITOPMYBAHHSI, BAKOPUCTAHHS
SIKMX JI03BOJIUTD 3aI100IITU [1IepeBEPTAaHHIO CYJHA IPU BUHUKHEHHI: FTapMOHIHOTrO Ta IapaMeTPUYHOI0 PE30HAHCY;
BTPaTU OCTiMHOCTi Ha MONIYTHOMY XBWJIIOBAHHI; BTPATX KEPOBAHOCTI IIpY YIapi rpyNoBUX XBUJIb Y KOPMY CYZHA,
3MEHIIUTY BILJIMB JIIOACHKOTO YMHHUKA HA [IPOLIECH K€PYBAHHS, 3SMEHIIUTY BUCHKEHHSI €KiMaXy Ta MiABUILINATH
Oe3reKy IJ1IaBaHHs y LITOPMOBUX YMOBax. Y po6ori: 1. Bnepiue po3po6sieHo Mifxin aBTOMAaTUYHOIO Ta
ONTUMAJIbHOTO IlepeMillleHHs (a30BOi TOUKM NMapaMeTPiB PyXy Cy[Ha y 6€3[e4YHy 00J1aCTb, SIKUI MOJISITae y
BUMKOPUCTaHHI 3aJIEXKHOCTI MK IIBUKICTIO i KYpPCOM CyJIHa, IKa MiHiMi3ye 4ac 3HaXO[KEHHS (a30BOi TOYKU Yy
He6e3reyHil 30Hi, Ha BiAMiHy Bif iCHyIOUMX pillleHb, 103BOJIsSIE KOHTPOJIIOBATU BUXxif (a30Boi TOUKY i3 HebGe3rneuyHoi
0071aCTi, BMEHIINUTY PU3UKKU PO3BUTKY HEOE3eYHUX SIBULL, 1[0 BeAYTb O [IepeKUIaHHS CyIHA, iIBULIUTU Oe3IeKy
IITOPMOBOTO IIJIaBaHH4. 2. Briepiie po3po6s1eHo NifxiJ, ITOPMYyBaHHS, SKUH I10JIIra€ y aBTOMaTUYHOMY
3HAXO/KE€HH] 6€3I1eYHNX Ta ONTUMAJIbHUX NIAPAMETPIB PyXy Cy[HA MIJISIXOM MOCTITHOTO BUPIlIEHHSI Y 60PTOBOMY
004MCII0BaYi ONTUMI3aLiliHOI 3aayi 3 TiHIHHUMY Ta HEJIHIMHMMY OOMEKEeHHSIMU TUIY HEPIBHOCTEH, SKi
BM3HAYalOTh O€3Ie4Hi 061aCTi ITOPMyBaHHS; BUKOPUCTAaHHI OTPMMaHUX Oe3M1eYHUX [1apaMeTPiB PyXy, SIK
[IPOrpaMHUX, Y aBTOMAaTULi KEPYBaHHS 114 MiATPUMYBaHHS IIPOTPAMHOrO PYXY, Ha BiIMiHY Bif iCHYl0YMX Pilll€Hb
D03BOJISIE aBTOMATUYHO 3HAWTH O€3I1€YHi Bi/l TapMOHIMHOT0, IapaMeTPUYHOTO PE30HAHCIB, BTPATH OCTIHOCTI Ha
IIOITyTHOMY XBUJIIOBAHHI, BTPATU KEPOBAHOCTI Yepe3 yIapy rPyIlOBUX XBUJIb Y KOPMY Ta ONITUMAJIbHI TapaMeTpHU
PYXy, IO Ja€ MOXKJIMBICTb 3alI00IITU NTepEBEPTAHHIO CYAHA, CyTTEBO 3MEHIINTH BIUJIUB JIIOJICBKOIO YAHHUKA Ha
IIPOLIECU K€PYBAaHHS, 3MEHIIUTY BTOMJIIOBAHICTb €KillaXy, MiABULINTY 6€3MeKy CyIHOIIABCTBA. 3. YIOCKOHAIEHO
niaxin oniHIOBaHHS 6€3MeYHUX B nepekugaHHs cyHa o61acTel, KU M0JISITae y 3aCTOCYyBaHH] MBUIKOTO
nepetrsopeHHs: Oyp’e 17151 BUBHAYEHHS CIIEKTPY XBUJIIOBAHHS; BUBHAUEHHI eHeprii geMIyBaHHs; OPiBHSIHHI
€Heprii CkyIaloBUX CIEKTPY i3 eHeprieo JeMIpyBaHHs; BUBHAYEHHI CKJIQOBUX CIIEKTPY, €HEPTIis SIKUX [1I€PEBUILYE
eHeprilo neMn@yBaHHs, AJ1g N00YA0BY Ta Bidyasizalii o6acteil He6e3NeYHNUX apaMeTPiB IITOPMYBAHHS Ta
aBTOMAaTHUYHOTr'O BU3HAYEHHs Oe31eYHNX i ONTHMabHUX [1IapaMeTpiB IITOPMOBOIO IIJIaBaHHS, Ha BiIMiHY Bif
BiZJOMUX pillleHb, BDaXOBY€E YCi CKIa0Bi CIIEKTPY XBUJIIOBAHHSI, €HEPTIs SIKUX [IepPEBUILY€E €HEPTilo IeMIpyBaHHS,
110 [03BOJISI€ 3MEHIIUTY PU3UKU NIePEBEPTaHHS CYyIHA, PO3MUPUTU 00J1aCTb 6€3MI€YHOr0 MITOPMYBAaHHSI, MiIBUIIATH

ePeKTUBHICTb i 6e31eKy ITOPMOBOIO IIJIaBaHHS.

2. Dissertation for obtaining the scientific degree of Doctor of Philosophy in specialty 151 - Automation and
computer-integrated technologies. - Kherson State Maritime Academy of the Ministry of Education and Science of
Ukraine, Kherson, 2024. The main idea of the research is the development of methods and means of automatic
control of a ship movements in a storm, methods and means of development and testing of automatic control of a
ship movements in a storm modules, which would allow to reduce the influence of the human factor on the
processes of control of a ship movements in a storm, reduce fatigue of the crew, increase the safety of control of a
ship in a storm, reduce costs, increase safety and reliability of automatic control of a ship movements in a storm
modules. The main task of the research is to develop methods and means of controlling the movement of a ship in
a storm, methods and means of working out automatic control of a ship movements in a storm modules, which will
allow to automatically and optimally control the movement of a ship in a storm, reduce the influence of the human
factor on storming processes, reduce crew fatigue, increase the safety of storming operations, reduce the cost and



increase the safety and reliability of the operation of automatic storming modules. The subject of the research is
the development of principles, methods and models of automatic storming modules, a simulation stand, testing of
automatic storming modules on a simulation stand. The scientific value of the obtained results lies in the
development of: methods and technical means of automatic ship storming modules in automated systems;
methods and technical means of working out automatic modules of storming in a closed circuit with mathematical
models of a certified navigation simulator, using a systematic approach, analysis and synthesis, abstraction,
imaginary experiment, theory of automatic and optimal control, hydrodynamics and mathematical modeling. The
practical significance of the obtained results lies in the use of the developed methods and technical means to
create automatic storming modules, the use of which will prevent the ship from capsizing in the event of:
harmonic and parametric resonance; loss of stability due to accompanying disturbance; loss of controllability when
group waves hit the ship's stern, reduce the influence of the human factor on control processes, reduce crew
exhaustion and increase the safety of sailing in stormy conditions. In a dissertation: 1. For the first time, a method
of automatically and optimally moving the phase point of the ship’s movement parameters into a safe area was
developed, which consists in using the dependence between the speed and the ship’s course, which minimizes the
time the phase point is in the dangerous zone, unlike existing solutions, it allows controlling the output of the
phase point from the dangerous area, reduce the risks of the development of dangerous phenomena leading to the
overturning of the ship, increase the safety of sailing in storms. 2. For the first time, a method of storming was
developed, which consists in automatically finding safe and optimal parameters of the ship's movement by
constantly solving an optimization problem in the on-board computer with linear and nonlinear constraints of the
type of inequalities, which determine safe areas of storming; the use of the received safe motion parameters as
software in control automation to support software motion, in contrast to existing solutions, allows you to
automatically find safe from harmonic, parametric resonances, loss of stability due to traveling waves, loss of
controllability due to impacts of group waves in the stern, and optimal motion parameters , which makes it
possible to prevent the ship from capsizing, significantly reduce the influence of the human factor on control
processes, reduce crew fatigue, and increase navigation safety. 3. The method of estimating areas safe from ship
capsizing has been improved, which consists in the application of a fast Fourier transformation to determine the
wave spectrum; determination of damping energy; comparing the energies of the spectrum components with the
damping energy; determination of components of the spectrum, the energy of which exceeds the damping energy,
for the construction and visualization of areas of dangerous storm parameters and automatic determination of safe
and optimal parameters of storm sailing, unlike known solutions, takes into account all components of the wave
spectrum, the energy of which exceeds the damping energy, which allows to reduce risks overturning the ship,
expand the area of safe storming, increase the efficiency and safety of storm sailing.
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Kopg 3a €IPIIOY: 35219930

MicueSHaxo,q)KeHHﬂ: IIpOCIEKT YIakosa, oya. 20, Xepcos, 73000, Vkpaina

dopma BracHOCTI: J/lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEpPCUTETCHKUI

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. [lerpoBcbkuil AHnpi BanepiitoBuy

2. Andrii Petrovskyi



KBasigikamis: . . 1., gou., 05.13.06

InenTudikarop ORCHID ID: 0000-0002-3337-9577

JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUIHUYHOI 0COOH: XepCOHChKA IepPKaBHA MOPChKA aKafIEMist

Kopg 3a €IPIIOY: 35219930

Micue3HaxoaKeHHS: npocnekT Ymakosa, 6y7. 20, XepcoH, 73000, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEpPCUTETCHKUI

VIII. 3aKkJIr04Hi BiZoMOCTi

BiiacHe IIpizBuie Im's Ilo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

roJIOBYIOYOrO Ha 3aciJaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIIOBiZaJIbHUM 3a peeCcTpallilo HayKOBOi

OisIIBHOCTI

XJoneHKo MukoJia SIkoBuy

XJoneHKo MukoJia IKoBuy4

Anmnasos Enyapz Censaposud

VKpIHTEI

FOpuenko Tersna AHaTosiiBHa



