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Pedepar:

1. locnimKeHHs B AUCepTaLilHii poboTi cCripsiMoBaHe Ha pO3B'sI3aHHS HAYKOBO — IMPUKJIAIHUX 33724 110
OIIEPAaTUBHOMY BU3HAYEHHIO [TApaMeETPiB MAaHEBPYBAHHY, I1iJ] YaC MOro BUKOHAHHS, BKJIIOYAI04X KPUBOJIHINHAN PYX,
IIJ1s OTITMMI3allii Ioro BUKOHAHHS. Takui migxifg 403BOJISIE NOCATTU ONITUMAbHOTO CITiBBIIHOIEHHS MiX
rabapuTamu LUISIXY, TOJIOBHUMU PO3MipaMU Cy[ieH, IX eHeprooCHaIleHiCcTio Ta e(PEeKTHUBHICTIO 3aC006iB 3a6e31e4eHHs
KepoBaHocTi. ToMy HaBirauiiiHi cucremu i IpucTpoi yripaBiiHHS IOBUHHI 6yTH I06YyA0BaHi Tak, 106 iHdopmalis
006po6sislacs aBTOMAaTUYHO i BUIaBalacs OlepaTopy y BUIJISLi 3HaHb, JOCTATHIX [J1s1 IUBUIKOTO IPUMHSITTS
pimeHHs. ['0710BHOIO TOTPE6010 BUKOHAHHS JOCIIP)KEHD € HAasSBHICTb 3alIUTIB MNPAKTUKU 10 BUBHAUYEHHIO [TapaMeTpiB
MaHeBPYBaHHSI [IpY BUKOHaHi MOPCBHKUX OIlepalili B KaHasax, ¢papBarepax Ta B [IOPTOBUX i IPUIIOPTOBUX
aKBaTOPisX: O IIMPHMHYA MaHEBPEHOTO 3CYBY 110 BEJIMYMHI aOCLMCH I10J1I0CY BU3HaYeHHs noBoporty (I1I1) Ha
IIPSIMOJIHIMHUX Biipi3Kax LUISIXY Ta [IPY BUKOHAHI IIOBOPOTIB; 0 ONITUMaJIbHE BUKOPUCTAHHS OYKCUPIB M0 3HAYEHHIO
a6cuucu 11T i TOTY>KHOCTI OT0 TOJIOBHOTO ABUTYHA. ['0JIOBHUM 3aBIAHHSM JIOCJIIKEHD SIBJISETHCS PO3POOKA

CII0COOiB OIIepaTUBHOTO BU3HAYEHHS NapaMeTpiB MaHeBPYBaHHS IIif 4ac pyxy i iX BUKOPUCTAHHS [1J1s1 YIIPaBJliHHS



CYHOM 3riHO 3 aJIFOPUTMOM IIPOLLECY BUKOHAHHS MOPCBKOI omepatlii. B pe3yibpTaTi NpoBELeHOro anaiisy rojloBHe
3aBaHHS CTPYKTYPHO IPEACTABJIEHO Y BUIJISIAI TPbOX JOIIOMIKHUX 3aBaHb: pO3p0o06Ka CIIOCO0iB BU3HAUEHHS
abcuucu po3ramysanHs 111 i pyHKUioHAIPHOI CXeMU HaBiraliiiHOro NpUCTPOIO AJ1s MOro BUBHAYEHHs i Bizyasizaulii;
aHaJli3 i po3pobKa crnocobiB po3paxyHKy LIMPUHU MAaHEBPOBOTO 3CYBY i MaKeTy HaBiralilHOro nNpuiany Noro
PO3PaxyHKY; Y OCKOHAJIEHHS iHBEPCHOTO CIIOCO0Y PO3POOKU TEXHOJIOTIYHOI KAPTU MAaHEBPYBAHHS ITPU MOPCHKUX
onepauisix. Y pe3ysbTati po3B’si3aHHs F0JIOBHOIO 3aBJJaHHS Yepe3 BUKOHAHHS JOIIOMDKHUX OTPUMAHO HAayKoBe
II0JIOKEHHS: 6e3I1eKa PoLeCcy MaHEBPYBaHHS 3a0€31€4yeThCsl BUKOPUCTAHHSIM OIEPAaTUBHUX CIIOCOOIB PO3PaXyHKY
NapaMeTpiB Pyxy i KOHTPOJIIO YIIPABJIiHHS CYyJHOM I10 iX 3HaYEHHIO 10 TEXHOJIOTIYHIN KapTi MaHEBPYBaHHS [1PU
MOPCBHKUX ollepauisx. HaykoBe Moyio)XeHHs1 06IpPyHTOBAHO HACTYITHUMU HayKOBUMU pe3yJibTaTaMU: BIeplle
po3pobieHo criocib Bu3HavyeHHs abcuucu [111 mo TaHreHiaIbHUM IIBUIKOCTSIM KiHIIiBOK, SIKUH BifIpi3HSIETHCS Bif
iCHYI0YMX BiICYTHICTIO HEOOXiIHOCTI BBOAUTHU JaHi [1jis1 po3paxyHKiB abcuucu I1I1, siki DOCTyNaloTh Bif, iCHYI040ro
HaBiralifHoOro npuaay — JONIJIEPiBCbKOIO JIary, Ta ypaxyBaHHAM IapaMeTpiB Tedii, Ipy LbOMY 3allpOIIOHOBaHa
Mozesnb BU3HayeHHs abcuucu [1I1 npoiima Bepudikaliito METOIOM IIPSIMOTO €KCIIEPUMEHTY; ~ BIleplie po3po06eHo
CIIOCi0 BM3HAUEHHS IIMPUHY MAaHEBPOBOT'0O 3CyBY OKPEMO JJ1s1 IPSIMOJIHIMHUX BifIPi3KiB IJISIXY Ta AJ1S
KPUBOJIHIHUX, KUY BiIPi3HAETHCA Bif] iCHYIOUMX BUKOPUCTAHHIM 3HaYeHHs abcuucu [1I1 11 po3paxyHKiB,
BKJIIOYAIOUY KPUBOJIIHINHI BifIpi3Ky, Ta aBTOMAaTUYHUM [I€PEKIIOUYEHHSIM PO3PaxyHKiB IJ1s1 IPSMOJIIHINHUX i
KPUBOJIHINHUX BiJIpi3KiB IJIAXY 10 3HAYEHHIO KYTOBOI IBUIKOCTI PUCKAHHS; - OTPUMAJIa MOLAJbIIAN PO3BUTOK
METOJI0JIOTisI CLIEHAPHOTO IJIaHYBaHHS PyXy iHBEPCHUM CIIOCOOOM [J151 HaBiraliltHuX Liijiel Ipy 3axofli/BUXO0i i3
IIOPTY, SIKA Bilpi3Hs€TbCS Bifl iCHYI0UOi BUKOPUCTAHHSM BUCOKOTOYHOTO CIIOCOOY IJIaHYBAHHS 33JJaHOTO IJISIXY
TPAEKTOPHMMMU TOYKAMU Y BUIJISLAI MaTPULi iX KOOpIMHAT i BUKOPUCTAHHSIM iCHYI0YOTO METOAY IIJISIXOBUX TOYOK Ta
IAHUX IIPO [IOBOPOTKICTH 1181 iX pO3PaxyHKYy; - yIOCKOHaJIEHO CIIoci6 Bu3HaueHHs abcuucu II1 no piBHOAI0YIN
VIPABJISIIOUNX CUJIL, SIKAY BiIPi3HAETHC Bif] iCHYIOUMX BpPaXyBaHHSIM TUIbKU OiYHUX CUJIL [I7151 IbOTO BBOASITHCSI
HaIpsM i BeJIMYrHa BUKOPYUCTOBYBAaHUX YIIPABJISIIOUUX CUJI, BUBHAYAIOThCS OiYHI CKIIanioBi Ta ix piBHOAi0YA, 0
I03BOJIsIe po3paxysaru abcuucy 111, 3HaueHHs sIK0i BUKOPUCTOBYETHCSI /1715 YIIPaBJliHHS MaHeBpyBaHHAM. HaykoBa
HOBHU3HA OTPMMAHUX PE3YJIbTATiB MOJISITa€ B PO3POOLi HOBOTO CIIOCO0Y BU3HAYEHHS M0J10KeHHs 111 1o 3Ha4eHHsIM
icHyIOUMX HaBirauiHUX IPUIALIB, O 3abe3nedye MOCTIHUI PO3PAXyHOK i Bidyasnizauito nonoxenss 1111
BU3HAYEHHS IIMPUHM MaHEBPOBOTO 3CYBY IIPU PYCi 110 NPSIMOJIHIMHUM BifIpi3KaM LJISIXY Ta IIPU ITIOBOPOTI.
[IpakTUyHe 3HaUY€HHS OTPMMAHUX PE3YJIbTATIB [10JISITA€ B TOMY, 1110 QJITOPUTMU, PO3PaXyHKOBI CX€MU i METOAMKHU
MOXYTb OYTM BUKOPUCTAHi [JI1 CTBOPEHHSI HOBUX CUCTEM MiJTPUMKHY MPUIHSTTS PillleHHS], BAKOPHUCTOBYIOYN
icHyloui HaBirauiiHi NpusIaay, BKIOYAIOYY HaBirauiliHy cucremy it 6e3 BaXTOBOTO yIIPaBJIiHHS CYJHOM.
[TpakTuyHi pe3ysbTaTi AUCEPTALiIIHOIO NOCiIKeHHs BIPOBaJyKeHi B HAyKOBO-JOCiIHYy po6oTy Kadenpu
yhnpasiliHHS cygHOM, HY «OMA»,B HAyKOBO-JIOCJIiIHY POOOTY B X€PCOHCBKIl AEP>KaBHIM MOPCBKiN akafeMii.
Kitto4oBi ciioBa: 6e3reyHe MaHEBPYBaHHS CY[1HA, abcLiCa MOJII0CA IOBOPOTY, IIMPUHA MAaHEBPOBOTO 3CYBY,
KPpUBOJIiHINHI Bifpi3ky, cucTema MifTpPUMKY IPUNHSATTS pillleHHs], iIHBEPCHUIA CIIOCi6 CLieHapHOro IIJIaHYBaHHS

MBapTyBaHb.

2. The research in the dissertation work is aimed at solving scientific and applied problems on the operational
determination of maneuvering parameters, during its execution, including curvilinear motion, to optimize its
execution. This approach allows to achieve the optimal ratio between the dimensions of the voyage, the main size
of the vessel, their energy and efficiency of means of control. Therefore, navigation systems and controls must be
designed so that the information is processed automatically and issued to the operator in the form of knowledge
sufficient for rapid decision-making. The main need for research is the presence of requests for practice in
determining the parameters of maneuvering during maritime operations in canals, fairways and in port and port
waters: - the width of the maneuvering offset along the magnitude of the abscissa of the pole of the determination
of the pivot point (PP) on the straight sections of the path and when making turns; - optimal use of tugs on the
value of the abscissa of PP and power of its main engine. The main task of research is to develop methods for the
rapid determination of maneuvering parameters during movement and their use to control the vessel in
accordance with the algorithm of the process of performing a naval operation. As a result of the analysis, the main
task is structurally presented in the form of three auxiliary tasks: development of methods for determining the



abscissa of the location of the PP and the functional diagram of the navigation device for its definition and
visualization; analysis and development of methods calculation of the width of the shunting shift and the layout of
the navigation device of its calculation; improvement of the inverse method of development of the technological
map of maneuvering at sea operations. As a result of solving the main task through the implementation of auxiliary
obtained scientific position: the safety of the maneuvering process is ensured by the use of operational methods
for calculating the parameters of movement and control of the vessel by their value on the technological map of
maneuvering in maritime operations. The scientific position is substantiated by the following scientific results: For
the first time, a method was developed to determine the abscissa of the PP by tangential velocities of the limbs,
which differs from the existing ones by the lack of data for calculating the abscissa of the PP coming from the
existing navigation device - Doppler lag, and taking into account the flow parameters. experiment; - for the first
time a method was developed to determine the width of the shunting offset separately for rectilinear segments of
the path and for curvilinear, which differs from the existing ones by using the abscissa value for calculations,
including curvilinear segments, and automatic switching of calculations for rectilinear and curvilinear segments of
the path; - further developed the methodology of scenario planning of inverse traffic for navigation purposes at
the entrance / exit of the port, which differs from the existing using a high-precision method of planning a given
path by trajectory points in the form of a matrix of their coordinates and using the existing method of waypoints ; -
improved the method of determining the abscissa of the PP on the equal control forces, which differs from the
existing ones taking into account only the lateral forces. To do this, the direction and magnitude of the control
forces used are entered, the lateral components and their equivalent are determined, which allows to calculate the
abscissa of the PP, the value of which is used to control the maneuver. The scientific novelty of the obtained
results is to develop a new way to determine the position of the PP on the values of existing navigation devices,
which provides constant calculation and visualization of the position of the PP and determine the width of
shunting displacement when moving on straight paths and when turning. The practical significance of the obtained
results is that algorithms, calculation schemes and techniques can be used to create new decision support systems
using existing navigation devices, including a navigation system for non-shift control of the vessel. The practical
results of the dissertation research have been introduced into the research work of the Department of Ship
Management, NU "OMA", into the research work at the Kherson State Maritime Academy. Keywords: safe
maneuvering of the vessel, turn pole abscissa, shunting width, curvilinear segments, decision support system,

inverse method of mooring scenario planning.
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