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1. Inceprarist Ha 3gOOYTTSI HAYKOBOTO CTyIeHs gokTropa ¢inocodii 3a cnenjanpHicTo 151 — ABTOMaTH3a11is Ta
KOMITIOTEPHO — iHTerpoBaHi TexHoJIorii. — XepCOHChKa Aep>kaBHa MOpPChKa akazieMist MiHicTepcTBa OCBITH | HAyKu
Ykpainu, XepcoH, 2024. ['0/10BHOIO ifie€lo JOCTiIKEHHS € PO3p0O6Ka METOLIB Ta 3aC00iB aBTOMAaTUYHOT'O KEPyBaHHS
CyZIHOM Y LITOPM, METO/IiB Ta 32CO0IB pO3POOKY i TECTYBaHHS aBTOMATUYHUX MOZYJIiB IITOPMYBAaHHS, 10 O3BOJISLIIO
0 3MEHIINTH BIJIMB JIIOJICHKOTO YMHHMKA Ha IPOLieCH LITOPMYBaHHS CyJHA, SMEHIIUTY BUCHAKEHICTb eKilaxy,
PU3MKU BTPAT Cy[HA i BAHTAXY, NiIBUIIUTY O€3I1€YHICTb Ta HAJiHICTh BifIpal[lOBAaHHS aBTOMAaTUYHUX MO/ JIiB
IITOPMYBaHHS. ['0JIOBHE 3aBIaHHS JOCIIIKEHHS M0JISITa€ y po3po0Lli HOBUX METO/IB Ta 3aC00iB KEPYBaHHS PYXOM
CyJ[lHa y IITOPM, METO/iB Ta 3aCO0IB BiANpalloBaHHS aBTOMATUYHMX MOZYJIiB IITOPMYBaHHS, SIKi JJO3BOJISITh
aBTOMATUYHO i ONITUMAJIbHO KEPYBATH PYXOM CyJIHA Yy LITOPM, 3MEHIIWTH BIUIUB JIIOJCHKOTO YMHHUKY Ha IIPOLECU
IITOPMYBaHHS, 3MEHIINTH BUCHAKEHICTb €KiNaxy, NiABUIMUTH 6€3I1eKy onepaliil IITOPMyBaHHS, 3MEHIIUTH
BapTICTh Ta MiABULIMTH 6e31eKy i HalifHICTh BiApaLOBaHHSI aBTOMAaTUYHUX MOAYJIB IITOPMYyBaHHS. O6'€KTOM

,H,OCJ'Ii,IDKGHHH € IIpoueCr aBTOMATNUYHOT'O LITOPMYBaHHA CyJJHa Ta ITPOLECU p03p06KI/I i TECTYBAHHI aBTOMATUYHUX



MOAYJIiB KepyBaHHS. [IpegMeTOM IOCIiIKEHHS € IPUHLIMIIYA, METOLY i MO/l aBTOMAaTUYHUX MOJYJIiB
IITOPMYBaHHS; CTBOPEHHS CTEH[y iMiTalliiHOTO MOZEJIIOBaHHS IJ15 BiIIpalllOBaHHS IIPUHINIIIB, METOJiB i MOzlesIeN
aBTOMAaTHUYHUX MOJIYJIiB IITOPMYBaHHS y 3aMKHYTOMY KOHTYPi i3 MaTeMaTUYHUMU MOJEJIIMU CEPTU(IKOBAaHOIO
HaBirauiitHoro TpeHaxepy Navi Trainer 5000. HaykoBe 3Hau€HHSI OTPMMAHUX Pe3yJIbTATIB [10JISITA€ Y PO3POOLI:
HOBMX METOJIB i MiAXO/iB 10 aBTOMAaTUYHOTr'O IITOPMYBAHHS CyJHA; HOBUX METOZIB i MiIXOAiB 4O BiAIIpaLlOBAHHS
aBTOMATUYHUX MOJIyJIiB KEPYBaHHS PYXOM CYZIHA, i3 BAKOPUCTAHHAM CUCTEMHOTO IiIXOy, aHaJIi3y i CUHTE3Y,
abCcTparyBaHHs, YSIBHOTO €KCIIEPUMEHTY, TEOPii aBTOMAaTUYHOTO Ta OIITUMAJIbHOTO KEPYBaHH4, TiApOIMHAMIKY Ta
MaTeMaTUYHOrO MOJIEIOBaHHS. [IpakTUUHe 3HaY€HHSI OTPMMAHUX Pe3YJIbTaTiB MOJISIra€ Y BUKOPUCTAHHI
PO3pOOJIEHNX METOIIB i TEXHIYHMX 3aCO0iB JJIs1 CTBOPEHHSI aBTOMAaTUYHUX MOJYJIiB IITOPMYBAaHHS, BUKOPHUCTAHHS
SIKMX JI03BOJIUTD 3aI100IITU [1IepEeBEPTAHHIO CYJHA IPU BUHUKHEHHI: FTapMOHIHOr0 Ta IapaMeTPUYHOI0 PE30OHAHCY;
BTPaTU OCTiMHOCTi Ha MONIYTHOMY XBWJIIOBAHHI; BTPATH KEPOBAHOCTI I1pU YIapi PyNOBUX XBUJIb Y KOPMY CYZHA,
3MEHIINTY BIJIUB JIIOACHKOIO YMHHUKA Ha IIPOLIECU KEPYBAHHS, 3SMEHIINUTH BUCHAaKE€HHS €KilaXxy Ta MilBUIATA
Oe3reKy IJ1IaBaHHs y LITOPMOBUX YMOBax. Y po6oTi: 1. Bnepiue po3po6seHo Mifxin aBTOMaTUYHOIO Ta
ONTUMAJIbHOTO IlepeMillleHHs a30BOi TOUKM NAapaMEeTPIB PyXy Cy[iHA y 6€3[1e4YHY 00J1aCTb, SIKUAI MOJISITAE y
BMKOPHMCTAHHI 32JIEKHOCTI MiXK IIBUAKICTIO i KYPCOM CYIHa, sIKa MiHiMi3ye 4ac 3HaXO[KEHHS (a30BOi TOUKU Y
He6e3IeyHill 30Hi, Ha BiAMiHy Bif iCHyIOUUX pillleHb, I03BOJIsSIE KOHTPOJIIOBATU BUXif $a30Boi TOUKY i3 HebGe3rneyHoi
0071aCTi, BMEHIINUTY PU3UKKU PO3BUTKY HEOE3EYHUX SIBULL, IO BEAYTb IO [IePEKUIAHHS Cy[IHA, iIBULIUTU Oe3IeKy
IITOPMOBOTO IIJIaBaHH4. 2. Briepiie po3po6s1eHo Nifxif, IITOPMYyBaHHS, SKUH I10JIIrae y aBTOMAaTUYHOMY
3HAXOJPKEHHI 6€3M1eYHNX Ta ONTUMAJIbHUX I1apaMeTPiB PyXy CyAHA LIISIXOM [IOCTiHOTO BUPIIIEHHSI Y 60PTOBOMY
004MCII0Bayi ONTUMI3aLiliHOI 3aayi 3 TiHIHHUMY Ta HeJHITHMMY OOMEKEeHHSIMU TUIY HEPiBHOCTEH, sKi
BM3HA4YalOTh O€3Ie4Hi 061aCTi ITOPMyBaHHS; BUKOPUCTAaHHI OTPMMAaHUX O€3MeYHUX [1apaMETPiB PyXy, K
[IPOrpaMHUX, Y aBTOMAaTULi KEPYBaHH4 114 MiZTPUMYBaHHS IIPOTPAMHOTrO PYXY, Ha BiIMiHY Bif iCHyI0YMX Pilll€Hb
IIO3BOJISIE aBTOMATUYHO 3HAUTU Ge3MeYHi Bifi rapMOHIHOrO, MapaMeTPUYHOTO PE30HAHCIB, BTPAaTH OCTIMHOCTI Ha
IIOITyTHOMY XBMJIIOBAHHI, BTPaTU KEPOBAHOCTI Yepe3 yIapy rPyIOBUX XBUJIb Y KOPMY Ta ONITUMAJIbHI TapaMeTpHU
PYXy, IO Ja€ MOXJIUBICTb 3alI00IITY NEPEBEPTAHHIO CYAHA, CyTTEBO 3MEHIINTH BIUIUB JIIOJCbKOIO YAHHMKA Ha
IIpoLecy KepyBaHHS, BMEHIIUTY BTOMJIIOBAHICTh eKillaxy, MiABULIMTH 6e3IeKy CyIHOIJIaBCTBa. 3. YIOCKOHAIEHO
niaxin oliHIOBaHHS O0€3MeYHUX Bifl NepekugaHHs cyHa obacTel, KU MoJIsIrae y 3aCTOCyBaHHi MIBUIKOTO
nepetrsopeHHst Oyp’e 1J1s1 BUBHAYEHHS CIIEKTPY XBUJIIOBAHHS; BUBHAUEHHI eHeprii AeMIyBaHHS; IOPiBHSIHHI
€Heprii CK/IaloBUX CIIEKTPY i3 eHeprielo geMndyBaHHS; BUBHAYEHHI CKJIaIOBUX CIIEKTPY, €HEPTis IKUX [IepeBUILYE
eHeprio gemndyBaHHs, 17151 TOOYLOBU Ta Bidyasizauii o6iacteil Hebe3neyHrx apaMeTpiB ITOPMYBaHHS Ta
aBTOMAaTHUYHOI'O BU3HAYEHHs O€31eYHNX i ONTMMabHUX [1apaMeTpPiB IITOPMOBOIO IIJIaBaHHS, Ha BiIMiHY Bif
BiZJOMUX pillleHb, BDAXOBY€E YCi CKIa[0Bi CIIEKTPY XBUJIIOBAHHS, €HEPTIs SIKUX [IePEBUILY€E €HEPTilo IeMI(pyBaHHS,
IO [103BOJISIE 3BMEHIIUTH PU3UKY [Ie€PEeBEPTAHHS CyJHA, PO3MINPUTU 06J1aCTh 6€3MeYHOr0 MTOPMYBaHHS, iABUIUTH

eeKTHUBHICTb i 6e311eKy 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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dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. IlerpoBCcbKkuM AHLpi BasiepiiioBuy

2. Andrii Petrovskyi

KBasigikanis: . . 1., gou., 05.13.06

InenTudikarop ORCID ID: 0000-0002-3337-9577

JoparkoBa indopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: XepCOHChKA epkaBHA MOPChKA aKafleMist
Kopg 3a €IPIIOY: 35219930

MicueSHaxo,IpKeHHH: MIPOCIIEKT YIIakoBa, 6yx. 20, Xepcon, 73000, Vkpaina

dopma ByacHOCTI: [lepxkasna



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI XnoneHko Mukozna Slkosud
TOJIOBH pajgu

BnacHe IlpizBume Im'st Ilo-6aTbKOBI XsoneHko Mukosa SIkoBud
rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY Anmnasos Exyapy CeitapoBuy

00JIiKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




