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2. Improvement of methods of planning the way and managing the ship in compressed waters.

Pedepar:

1. YV pesysnbpTaTi BAKOHAaHMX HayKOBUX JOCIIIPKEHb OTPMMAB ITOJAJIBIIMI PO3BUTOK HAYKOBUI HAIIPSIM CTBOPEHHS
iHHOBalilHUX CIIOCO6IB Ta METOiB BUCOKOTOYHOTO IIJIAHYBAaHHS LJISIXY TA YIIPABJiHHS PEKUMOM PYXy CYAEH B
CTHCJIMX BOJAX, T4, SIK HACJIAOK, MiJBUILIEHHS iX €KCITyaTallilHO-€KOHOMIYHUX i €KOJIOTIYHUX ITOKa3HUKIB.
BukoHaHU aHai3 i yTOYHEHHS TEPMiHOJIOTIYHUX [TOHATh PO3Lily HAayKU, IPEIMETOM IOCIiIPKEHb SIKMX € O6e3IeKa
CYJIHOIIJIaBCTBA, JO3BOJIMB BUIIIUTY CTUCHEHHI BOJJM OCHOBHUM PETiOHOM, B SIKOMY BiIOyBalOTbCS aBapiliHi MO,
I1pn po3po61i TEXHOJIOTIYHOI KAPTU HAYKOBOTO NOCJIiIKEHHSI BUKOPUCTAaHO CUCTEMHUI MiAXil, B SKOMY IJIs1
BUpilI€HHS] OCHOBHOTI'O 3aBJIaHHS 37i/ICHEHO Oro po30UTTSI Ha JOTIOMIXKHI 3aBIaHHs, pe3yJIbTaTH BUPILIEHHS SIKUX,
BHUKOPHUCTOBYIOTHCSI [IPY CUHTE3i CUCTEMU IIJIAHYBaHHSI i YIIPaBJIiHHS PyXOM B CTUCJIUX Bogax. Oco6IMBOCTI BUOOPY

PEXUMY pyXy OMMCaHi M'IThbMa MOZJESAMU: PO3PAXYHOK 6e3nevHoi I_HBI/IJ_IKOCTi 10 rU,aJIbHOCTi BIIEBHEHOI'O BUABJIEHHS



HEPYXOMOi He6e3MeKu; pO3PaxyHOK 06e3Me4HOI MBUIKOCTI M0 AaJIbHOCTI BIEBHEHOTO BUSIBJIEHHS PYXOMOTO 00'€KTa;
OIIMCAHO PyX CyZHA Ha MPSIMOJIHINHUX AiIIHKAaX LUISXY; ONMCAHO PYX Ha KaHasax i papBaTepax; Brepuie
PO3pO6JIEHO CIIOCi6 NoNepeKeHH NT0CaAKK Cy/IHA Ha MiNIMHY. Briepiie npoBeieHni1 CUHTE3 BUCOKOTOYHOI
CHCTEMH TJIAHYBAHHS 33[IJaHOTO MIJISIXY TPAEKTOPHUMU TOYKAMU i 6€3T1€YHOTr0 yIIPaBJIiHHS PyXOM CyJHa B
He6e3MeYHUX pallOHaX CTUCIIMX BOJ, BIEpLIe po3pobyeHa MeTOAMKA MiATOTOBKY CYIHOBOTO IJIAHY JIOLIMAHCBKOI
IIPOBOJKY, SIKUH, HA BiIMiHY BiJl JIOUMaHCBKOTO IIJIaHY, IPUAATHUH [J151 HAaBirauiHux Linen. Iy qOCATHEHHS METH
TOCJIiZIPKEeHHS 6y po3po6JieHi arOpUuTMH, pO3PaxyHKOBI CX€MHU i KOMIT'IOTEPHi IIPOrpaMu BUCOKOTOYHOTO
IJIAHYBAHHSI [IPSIMOJIIHIHUX 1 KPUBOJIHIMHUX JiISHOK LUISIXY, BUOOPY 6€3[1€YHOT0 PEKUMY PyXy Ta IOr0 KOHTPOJIIO
IO 3a71aHiN TpaekTopii. CTBOPEHO MAKET HaBIraliltHOTO IPUCTPOIO MIJIAHYBAHHS LIUISIXY IIEPEXO0Y iHBEPCHUM
METO/IOM i OTIEPATUBHOTO YIIPaBJIiHHS MOPCbKMMMU OINEPalisIMU Bif] TyHKTY BUCAAKU JIOLIMAaHa [0 IIYHKTY IIPUIAOMY B
HOPTY NpUXoAy. B pe3ysbTaTi JOCiIKeHHS! BCTAHOBJIEHO, 110 BUCOKOTOYHUI PO3paxyHOK KOOPAMHAT 33JaHOTO
waxy TT i BUKopUCTaHHA HaBiraliiiHUX MIPUCTPOIB, 10 MiABUILYIOTh TOYHICTh BU3HAYEHHS MICLM | OTIepaTUBHICTD
KOHTPOJIIO PYXY, J03BOJIsIE 3MEHIINTY PU3UK aBapifHOI HaBIraliiHoi noAii B CTUCINX Bogax. Pe3ynbTaT MOXYThb
OyTH BUKOPHCTaHi Ha CyIHax ITPU aBTOMAaTUYHOMY IIJIaHyBaHHI IIepexo/y i Mpy CTBOPEHHI TpeHaxkepa sl
MiArOTOBKU CYJHOBOJIIB /1J11 BUKOHAHHS BUCOKOTOYHOTO IJIaHyBaHHs TpaekTopii pyxy TT B cTuciux Bogax. Bonu
MOXYTb OYTH BIIPOBaJK€Hi B MOPChKUX HaBYaJIbHUX 3aKJjIafiax [Py MiAroToBLi KYpCaHTIB CTapLINX KypCiB 10
pobO0TH Ha cyzax, Ha Kypcax MHifBuleHHs KBaidikalii Ta npy BUKOHaHHI TEOPETUYHUX NOCiIKeHb. Kito4oBi
cj0Ba: 6e3nevyHa MBUAKICTb; KPUBOJIHINHUIN pyX; ¢papBaTep i KaHasl; HebesneyHi paiiloHn 06MeXEeHUX BOT;
BYCOKOTOYHE IIJIAHYBAHHS LIJISIXY TPAEKTOPHUMY TOYKAMU; CyJHOBUI HABIraliHUM I1J1aH JIOLIMAHCHKOI IIPOBOIKY;
MIPUCTPIN MiITPUMKU NPUNHATTS pillleHHS [IPU MaHEBPYBaHHi.

2. As aresult of the research carried out, the scientific direction of creating innovative ways and methods of high-
precision path planning and control of the regime of vessel traffic in cramped waters has been further developed,
and as a result, their economic, operational and environmental performance has increased. The analysis and
clarification of the terminological concepts of the science section, the subject of research of which is the safety of
navigation, made it possible to isolate the constrained waters by the main region in which emergency events
occur. When developing a technological map for scientific research, a systematic approach was used in which, to
solve the main problem, it was divided into auxiliary problems, the results of which are used in the synthesis of the
system for planning and controlling the motion in compressed water. Features of the choice of the mode of motion
are described by five models: calculation of safe speed for the range of confident detection of fixed danger;
calculation of safe speed for the range of confident detection of a moving object; describes the movement of the
vessel on rectilinear sections of the track; The movement on canals and fairways is described: for the first time a
method has been developed for preventing landing of a vessel on a strand. For the first time, a synthesis of a high-
precision system for planning a given path of trajectory points and safe control of ship movement in hazardous
areas of limited waters was developed, for the first time a method was developed for the preparation of a ships
plan for pilotage, which, unlike the pilot plan, is suitable for navigational purposes. To achieve the research goal,
algorithms, calculation schemes and computer programs for high-precision planning of rectilinear and curvilinear
sections of the track, selection of a safe driving regime and its control along a given trajectory were developed. A
layout of the navigation device for planning the transition from the pilot landing point to the point of reception at
the port of arrival has been created. As a result of the research it was established that a high-precision calculation
of the coordinates of the given path by trajectory points and the use of navigation devices that increase the
accuracy of determination and the effectiveness of the lateral deviation control significantly reduces the risk of an
emergency navigational event in limited waters. The results can be used on vessels with automatic transfer
planning and when creating a simulator when preparing skippers to perform highly accurate path planning in
hazardous areas of limited waters. They can be introduced in maritime training institutions for the training of
cadets of senior courses for work on ships, for advanced training courses and for carrying out theoretical studies.
Key words: safe speed; curvilinear motion; fairway and canal; dangerous areas of cramped waters; high-precision
path planning by trajectory points; ship's navigational plan for pilotage; decision support device.
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