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2. Development method of account of trajectory error of turn of ship at estimation of safety of navigation

Pedepar:

1. B po60Ti po3risiHyTO BEKTOPHI IOXMOKY yIIPaBJliHHS i JoCimKeHi ii ckianosi. BusHaueHo 3ay1e>KHICTh BEKTOPHOT
NOXMOKU YIPABJIiHHS BiJ] iCTOTHUX YMHHUKIB. BCTaHOBJIEHO, 1110 BEKTOPHA [IOXUOKA YIIPaBJIiHHS € CYMOIO KiJIbKOX
IOXMOOK. BUSIBJIEHO M€XaHi3M I0SBU CUCTEMATUYHOI BEKTOPHOI NOXUOKY i TOKa3aHo, 10 4ac N04YaTKy [IOBOPOTY
CyZiHa 3aJIeKUThb Bifl 06paHOi MogeJi Horo moBOpoTHOCTI. [Toka3aHo, 10 BEKTOPHA NOXMOKA yIIpaBJIiHHS, KpiM
CHACTEMaTUYHOI CKJIaZIOBOi, MiCTUTh BEKTOPHY IIOXUOKY, sIKa BUHUKAE Yyepe3 [IOXUOKY MepeKyaiku repa Kepma, a
TaKOX BEKTOPHY I1OXUOKY, 110 BUHMKAE Yyepe3 IOXUOKM MOMEHTIB Yacy [104aTKy [10BOpoTy. HaBeneHo 1Bi
IIPOLIEAYPH OLiHKM 06€3MeKU CYLHOBOIHHS, B IKMX XapaKTEPUCTUKOIO O€3I1eKU € IMOBIPHICTb 6€3I1€YHOI IIPOBOIKA
Cy[lHa 32 33[1aHUM CTHUCJIMM MapIIpyToM. [1jis1 OLjiHKK IMOBIPHOCTI 6€31eYHO] MPOBOIKY CyAHA [1ePLIOI0
IIpOLIeypOI0 BUKOPUCTOBYETHCS IBOBUMIpHA IIiNIbHICTh PO3II0JiNy BEKTOPHOI TPAEKTOPHOI ITOXUOKY i TOTOYHUIN
(dparmeHT 6e3neyHoi obs1acTi nyaBaHHs. [IpocTile NTPOBOAUTHLCS OLiHKA MIMOBIPHOCTI 6€311€4HOi IPOBOJKY CyIHA
Ipyroio MpoLeaypolo, 1Ka BUKOPUCTOBY€E OJHOBUMIPHMIA PO3MOiN IMOBIPHOCTEN 6IYHOTO YXUJIEHHS CyIHA 1010

IIpOrpamMHoi TpaekTopii pyxy st oriepaTrBHOI OLIHKY 6e3IeKy IJIaBaHHs CyJHa 3allpOIIOHOBAaHO BUKOPHUCTOBYBATU



€JIEKTPOHHY KapTy palioHy IJIaBaHHSI, Ha Ky HAHOCUTBCSI 110J1€ TOYHOCTI. [1icjisi IpOrHO3y OBOPOTY Ha
€JIEeKTPOHHY KapTy HAaHOCUTBCSI CMyTa PYXy Cy[HA, MIMPUHA SIKOi BUSHAYAETHCSI MOXJIMBOIO TPAEKTOPHOIO MOXUOKOIO
IIOBOPOTY. IHTErpoBaHa TaKUM YMHOM iH(dOpMallisi [03BOJIsIE BUOUPATH 6e3M1eYHMI MapIIPYT I1aBaHHs. Kit04oBi
cJ10Ba: 6e3MeKa CyqHOBOMIHHS, TPAEKTOPHA MOXKUOKA ITIOBOPOTY CYIHA, IIiIbHICTh PO3MOiNTY TOXUOKKA OOKOBOTO
BiIXWJIEHHS, AMHAMIUHI MOJIeJTi IPOrHO3Yy IIOBOPOTY CYAHA, iMiTaliiiHe MonemoBaHHs, Bepudikallis.

2. It is exposed that the vector’s error of management except for a systematic constituent contains a vector’s error,
which arises up through the errors of move of helm, and also vector’s error, that arises up through the errors of
moments of time of beginning of turn. Two procedures of estimation of safety of navigation are resulted, in which
probability of the safe wiring of ship on the set compressed route is description of safety. For estimation of
probability of the safe wiring of ship the first procedure uses the closeness of distributing of vector’s trajectory
error and current fragment of safe region of sailing. Simpler estimation of probability of the safe wiring of ship of
the second is conducted by procedure which uses probability distribution of lateral deviation of ship in relation to
the programmatic trajectory of motion. In work communication of closeness of error of lateral declination is also
considered from a vector’s trajectory error by a closeness and the collected analytical dependence of error of
lateral deviation from a vector’s trajectory error which allowed to find expression for the closeness of error of
lateral declination, coming the closeness of vector’s trajectory error from in the case of normal law of distributing
of errors of the navigation measuring. It is resulted formalization of scopes of safe region of sailing of ship and
shown procedure of estimation of probability of safe turn of ship at known closeness of distributing of vector’s
trajectory error. For operative estimation of safety of sailing of ship it is suggested to use the electronic chart of
district of sailing, which the field of exactness, which can marked or be without marking, is inflicted on. After the
prognosis of turn on an electronic chart the bar of motion of ship is inflicted, the width of which is determined
possible trajectory by the error of turn. The information integrated thus allows choosing the safe route of sailing.
Keywords: safety of navigation, trajectory error of turn of ship, closeness of distributing of error of lateral
declination, dynamic models of prognosis of turn of ship, imitation design, verification.
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