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Pedepar:

1. Incepranifina po60Ta IpUCBIY€HA BUPIIEHHIO HOBOI aKTyaJIbHOI HAYKOBO-TEXHIUHOI Ip06IeMU rapaHTOBAHOTO
PO3B'si3aHHS B peajlbHOMY MacuiTabi 4yacy MoJlikoH(IIIKTiB 3i-TKHEHHSI BiIKpDUTOI MHOKMHH MOBITPSIHMX KOPabIiB,
SIKi LiZIeCIIPSIMOBAHO BiJIbHO PyXa-IO0TbCS B CYy4aCHOMY OOMEKEHOMY aepOHaBirallitHoMy MpoCTopi, Ta
3abe3nedyeHHs iX 1iie-ocArHeHHs. Briepie po3po61eHo CUCTeMHY KOHLIETIII0 €eHepPreTUKO-TIOTeHIiaIbHOTO
ynpasiiH-Hs pyxoM [IK y ymMoBax BijIbHOTO I1OJIbOTY Ta MOJIIKOHQJIIKTIB 3iTKHEHHS Ta €HEPreTUKO-TI0TeHIiaIbHUN
METOJ], TapaHTOBAHOT'O PO3B'si3aHHS NOJiKOHPIIKTIB 1K, sKi 403BOJISIIOTh BUPIINTY IPOOIIEMY "TIPOKIISTTS
PO3MIpHOCTI" I YHUKHYTU "eeKTiB JOMiIHO" IIPU PO3B'sI3aHHI CKIATHUX KOH(PIIIKTIB 3iTKHEHHS BiIKPUTOI MHO>KUHU
NOBITPSIHMX KOPa6JIiB, CHHTE3yBaTH B peaJlbHOMYy MaciuTabi yacy e@ekTuBHi 6e3KOHQIIIKTHI BifbHI TpaeKTopii pyxy
NOBITpsIHMX KOopabiB y 4-D npocTopi 3 ypaxyBaHHSIM eHEepreTUYHUX BUTPAT Ha iX peasizallilo, a TaKoX 3
ypaxyBaHHSIM NPIOPUTETHOCTI i PyHKUiOHANIBHOTO cTaHy [1K. 3anpornoHoBaHO MifXif, 0 CTBOPEHHS CUCTEMU
IITYYHUX (BipTyaJbHUX) rPaBiTallili-HUX N10JIB, SKi BUKOPUCTOBYIOTb BJIACTUBOCTI CUMETPUYHUX I'PaBiTalliiHUX

noTeH1janiB. Po3po6yieHO MeTO], CUHTE3Y BipTyaJbHUX BUMipIOBayiB rpajlieHTa aKTyasli30BaHUX MITy4-HUX



rpaBiTal[iliHMX IOJIiB i aJITOPUTM IXHBOTO 3aCTOCYBaHHS 1151 GOPMYBaHHS 6€3KOH(JIi-KTHUX TPAEKTOPIiA BiIbHOTO
nosnboty 1K B yMoBax MiHiMi3allii eHepreTHYHUX BUTPAT Ha iXHIO peasisaliio. Po3pobieHo meTor, "KoB3HOi Macu”
L7151 ypaxyBaHHSI CTaTUYHUX i IMHAMIYHUX Ilepe-1KoJ, i 0OMe>KeHb Pi3HOi (i3UyHOI IPUPOAU B a€pOHAaBIiraliiHoMy
IIPOCTOPi IpY PO3B'sI3aHHI AMHAMIYHUX NOJIIKOHQJIIKTiB. MeTog, 3abe3nedye iCTOTHe 3HM>KEHHSI PO3Mip-HOCTI
3aBJIaHb PO3B's3aHHS NOJKOHPKTIB [TK. 3arpornoHOBaHO YOTUPUPIBHEBY CTPYKTYPY CUCTEMU YIIPABJIiHHS PYXOM
NOBITPSIHMX KOPabJIiB B YMOBaX BiJIbHOTO MOJIbOTY Ta MOJIIKOHQJIIKTIB, KA 3 €IMHUX CUCTEMHUX I103U-11ii1 03BOJIsIE

BUpilllyBaTH KOMILJIEKCHi 3aBaHHs OpraHisaliliHOro 3abe3leyeHHs! IPOLECiB yIIpaBliHHS NOBITpSIHUM pyxom T1K.

2. Dissertational work is devoted the decision of a new actual scientific and techni-cal problem of the guaranteed
resolution in real time polyconflicts of collision of open set of aircrafts, which purposefully freely move in the
modern limited aeronavigation space, and achievement provision to the purpose with them. For the first time the
system concept of energetic-potential traffic control of air-crafts in the conditions of free flight and polyconflicts
of collision and the energetic-potential method of the guaranteed polyconflicts resolution of aircrafts are
developed. The methods allow to solve a problem "dimension damnations" and to avoid "domino effects" at the
difficult conflicts resolution of collision of open set of aircrafts, to synthe-size in real time effective free conflict-
free trajectories of aircrafts movement in 4-D space subject to expenditure of energy for their realization, and also
subject to priority and a functional condition of aircrafts. The approach to creation of the virtual aeronavigation
environment on the basis of virtual symmetric gravitational potentials properties use is offered. The method of
syn-thesis of artificial gravitational fields virtual meters for the polyconflicts resolution of aircrafts collision and
the method of "the sliding weight" are developed. The methods allow is guaranteed to synthesize and predict
conflict-free trajectories of aircrafts free flight under conditions of minimization of expenditure of energy for their
realization, and also to discount static and dynamic obstacles and restrictions in aeronavigation space. It is offered
structure with four levels of system of traffic control of aircrafts in the conditions of free flight and polyconflicts.
This structure from uniform system posi-tions allows to solve complex problems of organizational provision of
processes of air traffic control of aircrafts.
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