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1. locnimpKeHHs B AUCEPTaLiHii poboTi cripsMoBaHe Ha pO3B'sI3aHHSI HAYKOBO — IIPUKJIAAHUX 33714 10 YIIPABIIiHHIO
Cy[JHOM Ha MapuIpyTi, IiJi Yac MOro IJaBaHHs, BKJIIOYAl04M: aHAJII3 €JIEMEHTIB PyXy Cy[Ha Ha €Talli [IJIaHyBaHHS
MapIIpyTy, aHaJli3 pyxy Cy[Ha Ipy o6cepBallii Ta JOCIiIKEHHS PYXy Cy[lHa DY 3MiHi IIBUIKOCTI. Takuii miaxiz,
I03BOJISIE€ JOCSTTU ONTUMAJILHOTO CIIiBBiIHOIIEHHS MK 6€311eK0I0 Ta e(peKTUBHICTIO pyxy cynHa. Tomy HaBirauiiHi
CHCTEMHU i IPUCTPO] yIIpaBJiHHS IOBUHHI 3a0e3I1eyyBaTy CBO€YacHE OHOBJIEHHS iHpopMallii Ta miATPUMKY
IIPUMHATTS pillleHb CyJHOBOAieM 17151 6e3nevyHoi Ta e(peKTUBHOI HaBirallii. [0J10BHOIO IOTPE600 BUKOHAHHS
IOOCJIiIKEHHS € HAasgBHICTb 3alIUTY IPAKTUKY IO YIIPABJIiHHIO PyXOM CyZHAa Ha 3aJaHOMY MapLIPYTi, 30KpeMa: —
HiABUILEHHS TOYHOCTI Ta €PEeKTUBHOCTI IPOTHO3YBaHHS TPAEKTOPIi pyXy CyIHA MiJ| BIUIMBOM 30BHIIIHIX (akTopiB; -
PO3poOKa afanTUBHUX aJITOPUTMIB 11715 cTabisizauii Kypcy cyfHa Ta KOMIIeHcalii 30ypeHb Ha MapiupyTi. ['os0BHUM
3aBAAHHSIM JOCJIJIKEHHS SBJISIETbCSI PO3POOKA aJITOPUTMY OIITUMAJIBHOI CTabinisalii pyxy cyJlHa Ha 3aJJaHOMY
MapupyTi. B pe3ysnbTati NpoBeNeHOro aHai3y aBapiHOCTi (pJ10Ty YKpaiHy rOJI0BHE 3aBIaHHS CTPYKTYPHO

IIPENICTaBJICHO y BUTJIS TPHOX IOMOMIKHYX 3aBJIaHb: aHAJII3 €JIEMEHTIB PyXy Cy[Ha Ha eTalli MJIaHyBaHHS



MapIIPyTy Ta po3po6Ka rpadoaHaIiTUYHOrO CIOCO0y BU3HAYEHHS LIUX €JIEMEHTIB; aHAJIi3 pyXy Cy[Ha [Ipu
obcepsaallii Ta po3pobKa aJIrOpuTMy IIOBEPHEHHS CyAHA Ha JIiHiI0 MapHIpyTy 3 ypaxyBaHHSIM MOZYJIIO Ta HAIIPSIMKY
IIPUPOJHBOrO 30yPEHHS, OTPMMAaHOI0 B pe3yJIbTaTi 00CcepBallii; HOCiIPKeHHS PyXy CyJHa IIPYU 3MiHi BUAKOCTI Ta
PO3pOOKa aJIrOPUTMY BUOOPY ONTUMAJIbHOI IIBUIKOCTI 117151 IOBEPHEHHS B KOOPAUHATHY TOUYKY MapLIpyTy. Y
Pe3yJIbTaTi PO3B'SI3aHHS FOJIOBHOI'O 3aBAAHHS Y€Pe3 BUKOHAHHS TONIOMDKHUX 3aa4 OTPUMAaHO HAayKOBE MOJIOKEHHS:
Oesreka Ipolecy yrnpapiiHHS CyJHOM Ha MaplIpyTi 3a0e3ne4yyeTbCsl pO3POOKOI0 Ta 3aCTOCYBAHHSIM iHHOBaLIiIHUAX
nigxoxiB mo onTuMisalii pyxy cynHa. Lle oxoroe BUBYEHHS Ta aHaJli3 €JIEMEHTIB PyXy Ha Pi3HUX eTallax [JIaBaHHS,
BKJIIOYAIOYY IIJIaHYBaHHS MapUIpyTy, o6cepBaliio Ta 3MiHy mBUAKOCTI. [II19x0M pO3pOoOKY anropuTMmiB cTabinizarii
Ta BUOOPY ONTHMAJIbHOI IIBUIKOCTI 3 ypaxyBaHHSM Pi3HUX (PaKTOPIB, TaKuX SIK 30YPEHHSI Ta IIJISIXOBi OOMeXeHHS,
3abe3neuyeTbcs epeKTUBHE Ta Oe3leuHe KepyBaHHS cyHOM. HaykoBe [107105keHHS OOI'PYHTOBAaHO HACTYITHUMU
HayKOBMMM pe3yJIbTaTaMU: yIOCKOHaJIEHa NIpoLeypa ONTUMI3allil pyxy Cy[lHa Ha MapIIPYTi, sIKa IPYHTYETbCS HA
6ajylaHCi pyXOMUX CUJI Ta CUJI OIIOPY 3 YPaxyBaHHSIM JIMHAMIYHMX 3MiH 30BHIiIHIX (PaKTOPIB Ta Bipi3Hs€eTbCA Bif
BiZJOMUX IIPOLIelyp 3aCTOCYBaHHSIM KOMIIJIEKCHUX iHHOBALIHUX MiIX0MiB py cTabisizallii 0JI0>KeHHs CygHa ¥
IIPOCTOPi Ta HA [UIOWMHI y peaslbHOMY 4aci; yAIOCKOHAJIEHUI aJalITUBHUAN aJITOPUTM KOPEKL{il TpaekTopii AJs
[IOBEPHEHHS Ha 33/JaHy JIiHiIO LUISIXY, SKUH Bilpi3HSA€TbCS BpaxyBaHHSIM IOTOYHUX AAHUX IIPO MOAYJIb Ta HAIIPSIMOK
Ijii 30ypIOI0uMX YMHHUKIB TaKUX SIK BiTPOBI, XBUJIbOBI Ta BIIUB Teyii; Ha0yJ1a OJaJbIIOr0 PO3BUTKY METOAMKA
rpadoaHaliTHYHOrO PO3PaxyHKY IIOYaTKOBUX IIapaMeTpiB pyxy cygHa (Kypcy, LIBUAKOCTI, KOOPAMHAT Ha eTalli
IIJIaHYBAaHHSI MapLIPYTY, SIKA BiPi3HSETbCS 3aCTOCYBAaHHSIM BEKTOPHOTO aHali3y Ta Bizyasisalii Ha kapTorpadiuHin
OCHOBI; HabyJIu NOJA/BIIOTO PO3BUTKY PO3PAaXyHKOBI MOZeJIi HaBiraliiHUX PO3PaxyHKIiB, sKi Bipi3HAIOTbCS
3aCTOCYBaHHSIM CII0COOY BUOOPY ONTHMMaJIbHOI IIBUAKOCTI XO4Y CyAHa [Jis1 6€3M1eYHOTO BiJHOBJIEHHS PYXy
TPaeKTOPii MapuIpyTy; HAGYB MMOJAJILIIOrO PO3BUTKY €(PEKTMBHUI CIIOCI6 cTabimizalii pyxXy CyZHa Ta yHUKHEHHS
3arpo3 6esneLi MOPeIIaBCTBa, SIKUH BillPi3HIETHCS 3aCTOCYBAaHHSIM CUCTEMHOTO (KOMILIEKCHOIO) MiIX0y [0
BpaxyBaHHS BIUVIUBY (aKTOPiB HABKOJMLIHHOTO CEpeloBULIa Ha IIPOLeC CyJHOBOAiIHHS. HayKkoBa HOBU3HA
OTPUMAaHUX Pe3yJIbTATIB I10JIAra€e B po3pooOLi IoJIIrae y po3poOLli HafiliHOro, BUAKOTO Ta TOYHOTO aJIlOPUTMY
BM3HAUEHHS XapaKTEPUCTUK PYXY CYAHA, SIKUM BPaxOBy€e BEKTOPU MIBUIKOCTI, [10B'SI3aHi i3 30BHILIHIMU BIJIMBaMH,
MIHJIMBICTb YMOB [OBKIJIJIS Ta Bifpi3HAETHCA 3aCTOCYBAHHAM KOOPAUHATHOIO METOY aHAIITUYHOI reOMeTpii,
rpadoaHaliTUYHUX MiAX0iB 10 TOYHOrO BU3HAUYEHHS [IapaMeTpiB PyXy Cy[Ha Ta MiABUIEHHSM SIKOCT] yIIPaBJliHHS
Ha MapupyTi. [IpakTUyHe 3HaY€HHS OTPMMAHUX PE3YJIbTATiB [IOJISITa€ B TOMY, 1I0 aJIFOPUTMHU, PO3PAXYHKOBI CXE€MU i
METOJUKU MOXYTb OYTH BUKOPUCTAaHI J1s1 CTBOPEHHSI HOBUX iHTEJIEKTYaJIbHUX CUCTEM MiATPUMKYU NPUIHSTTS
pillleHb, 3aCHOBAaHMX Ha BUKOPUCTaHHI iCHYIOUMX HaBiralillHUX NpuUiIafiB, BKIIOYAOUY CUCTEMU HaBirauii gis
aBTOMATUYHOTO YIIPABJIiHHS CYJHOM. [IpakTH4Hi pe3ynbTaTu IUCEepPTALiHOTO SOCIIiI)KEHHS BIIPOBAIKEH] B

HAyKOBO-JOCJiIHY Po60Ty Kadenpu TexHiYHOi ekciuyarauii ¢piaoty HY OMA i excriepTusax.

2. The research in the dissertation is aimed at solving scientific and applied problems of vessel management on the
route, during its navigation, including: analysis of vessel motion elements at the route planning stage, analysis of
vessel motion during observation and study of vessel motion when changing speed. This approach allows achieving
the optimal ratio between safety and efficiency of vessel motion. Therefore, navigation systems and control
devices must provide timely information updates and support for decision-making by the ship navigator for safe
and efficient navigation. The main need for conducting the study is the availability of a practical request for vessel
traffic control on a given route, in particular: - increasing the accuracy and efficiency of predicting the trajectory
of a vessel under the influence of external factors; - development of adaptive algorithms to stabilize the vessel's
course and compensate for disturbances on the route. The main objective of the research is to develop an
algorithm for optimal stabilization of vessel movement on a given route. As a result of the analysis of the accident
rate of the Ukrainian fleet, the main task is structurally presented in the form of three auxiliary tasks: analysis of
the elements of the vessel's motion at the route planning stage and development of a graph-analytical method for
determining these elements; analysis of the vessel's motion during observation and development of an algorithm
for returning the vessel to the route line, taking into account the modulus and direction of the natural disturbance
obtained as a result of observation; study of the vessel's motion during speed changes and development of an
algorithm for selecting the optimal speed for returning to the route coordinate point . As a result of solving the



main task through the implementation of auxiliary tasks, a scientific proposition was obtained : the safety of the
vessel control process on the route is ensured by the development and application of innovative approaches to
optimizing the vessel's movement. This includes the study and analysis of movement elements at different stages
of navigation, including route planning, observation and speed change. By developing stabilization algorithms and
selecting the optimal speed, taking into account various factors, such as disturbances and route restrictions,
effective and safe vessel control is ensured. The scientific position is substantiated by the following scientific
results : an improved procedure for optimizing the movement of a vessel on a route, which is based on the balance
of moving forces and resistance forces, taking into account dynamic changes in external factors, and differs from
known procedures by the use of complex innovative approaches to stabilizing the vessel's position in space and on
the plane in real time ; improved adaptive trajectory correction algorithm for returning to a given path line, which
is distinguished by taking into account current data on the module and direction of action of disturbing factors
such as wind, wave and current effects; the method of graph-analytical calculation of the initial parameters of
vessel movement (course, speed, coordinates at the route planning stage) has been further developed , which is
distinguished by the use of vector analysis and visualization on a cartographic basis; The calculation models of
navigation calculations, which are distinguished by the use of a method of dynamically selecting the optimal speed
of the vessel for safe restoration of the route trajectory, have been further developed ; has been further developed ,
which is characterized by the use of a systemic (comprehensive) approach to taking into account the impact of
environmental factors on the navigation process. Scientific novelty of the results obtained consists in developing a
reliable, fast and accurate algorithm for determining the characteristics of rectilinear translational uniform motion
of a vessel, which takes into account velocity vectors associated with external influences and variability of
environmental conditions and is characterized by the application of the coordinate method of analytical geometry
and graph-analytical approaches to accurately determining the parameters of vessel motion and improving the
quality of control on the route. The practical significance of the results obtained is that the algorithms, calculation
schemes and methods can be used to create new intelligent decision support systems based on the use of existing
navigation devices, including navigation systems for automatic vessel control. The practical results of the
dissertation research are implemented in the research work of the Department of Technical Operation of the
Fleet, NU OMA, and in expert reports and examinations.
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