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AHoTanisa

ExpaHomianu — jiTanpHi anapary, 10 BUKOPUCTOBYIOTh IPUHIUIT JUHAMIYHOT M ATPUMKH HaJ{ MiACTHIBHOO
MOBEPXHEI0 i 4ac pyxy. [IpoOnema IMIMPOKOro BIPOBA/PKEHHIO B IPAaKTHKy TaKHX arapariB IOB’s3aHa 3
BIZICYTHICTIO HaIilfHOI Teopii MONbOTy 3a pyXy Ha KPUTHYHO HM3BKHX BHCOTax. B mperncraBieHiit poOoTi ms
mpoOieMa pO3IIANAETHCS B KOHTEKCTI PO3BUTKY MAIOPO3MIpHHX OC3MIIOTHHX amapariB, aKTyalbHiCTh
BUKOPHCTAaHHS SKUX Ha CHOTOIHI € 0Oe33amepedHoro. PO3MISHYTy TEOpETHYHI OCHOBH CTIMKOCTI amapaTiB Ta
PO3IVIAHYTO THUTAaHHS BH3HAYCHHS ACpPOAMHAMIYHMX XapaKTEPHUCTHK arnapary 3 BHUKOPHCTaHHSAM METORY
JUCKPETHUX BHUXOpIB. Y BHIIAJKy KPHBOJIHIMHOI MiJCTHIBHOI HOBEPXHI TaKi XapaKTEPUCTUKU MAOTh CKIAIHY
MOBEIHKY 1 CYTTEBO BIUIMBAIOTh HA CTIHKICTh MOJILOTY arapary.

Koarouosi ciioBa: expaHormas, npuseMHui edexr, 6e3ninoTHuii mitansHuid anapar (BI1JIA), manoBucoTHuiA
TOJIIT, aepOAMHAMIYHA CTIHKICTh, METOJ] JUCKPETHUX BUXOPIB, KPUBOJIIHIHA TTOBEPXHS

Pyx mitaneHOTrO anapary 3 BAKOPUCTaHHAM JTHHAMIYHOT MOBITPSHOI MTOAYIIKN HA3UBAIOTH IIIE PYXOM
B 30HI BIUIMBY €KPaHHOTO edekTy. [HTepec /10 amaparis, 110 BUKOPUCTOBYIOTH LIk MPUHIIMIT PYXY Hapasi
aKTyaJi3ylThCsS y 3B’SI3Ky 3 MOXJIMBICTIO BHUKOPHCTaHHS X HaJBOAHI Oe3muoTHI amaparu [1].
3abe3nedeHHs CTIMKOCTI MONBOTY JIITaJIBHOTO armapary B 30H1 /ii eKpaHHOTO eeKTy € HalCKIIaIHIIIO0
MPOOIEMOTIO TTiJ] Yac CTBOPEHHSI TAKOTO poy cynaeH. [Ipore, Ha ChOTOHI, ITOBHOIO MipOIO ITF0 TIPOOIeMy
BUPIIIXATH HE BIAJIOCS.

BusHauaroTs craTuyHy 1 AMHaMIiYHY CTiiiKicTb. CTaTHYHA CTIHKICTh O3HAYAE, 1110 KOJIM ITOPYLIYETHCS
piBHOBara TpPaHCIOPTHOTO 3aco0y, BiH Oyle MparHyTH TOBEPHYTHCS B cTaH piBHOBaru. llo cyri,
CTaTWYHA CTIAKICTh BU3HAYAETHCS HANPSIMKOM CHJI 1 MOMEHTIB, IO JIiFOTh Ha TPAHCIIOPTHUH 3aciO
BiJjpazy Ticnsl TpuKiIagaHHs 30ypeHb. JluHamiyHa CTiHKICTh nependadae, 1o Tichs 30ypeHHs
TPaHCIIOPTHUH 3aci0 Oyie KOJTMBATHCS HABKOJIO CTAHY PIBHOBATH, alie B KIHIIEBOMY ITiJICYMKY KOJIMBaHHS
3racaroTh, 1 TPAHCIIOPTHUH 3aci® MOBEpTAETbCS B PIBHOBKHUK craH. CraTHyHa CTIHKICTh HE
000B'sI3KOBO Ieperdadyae icHyBaHHS TUHAMIYHOT cTiKOCTi. CTyMiHb JMHAMIYHOT CTIHKOCTI, SIK TIPaBHJIO,
BU3HAYAETHCS 4YaCOM, HEOOX1THUH /U1t 3aracaHHs 30ypeHHs /10 MOJIOBHHY HOTO MOYATKOBOT aMILTITY/IH.
AHaJOri4HO, Mipy JWHAMIYHOT HECTIMKOCTI MOXXHA OXapaKTepH3yBaTH sK dYac, HEOOXITHHUU s
TIO/IBOEHHSI TIOYATKOBOT aMILTITY/IN 30ypEeHHSI.

Slkmo cratmyHa CTIMKICTh JliTaka B HOPMAJIBHOMY PEXHMI TOIBOTY MOXKe OyTh 3abe3rneueHa
BiJIITOBITHUM BUOOPOM TIOJIOKEHHSI IIEHTPA Barw, TO CTIMKICTh arapary Moxke OyTH 3a0e3redeHa TUTbKH
3a paXxyHOK BiJIITOBITHOTO MTPOEKTYBAHHS aepOAMHAMIYHOT KOH]Irypartii.

3araqbHONPUHHITAMHU KPUTEPIEM MOB3JOBKHBOI CTATUYHOI CTIHKOCTI €KpaHOIUIAHIB € KpHUTepil
Iponosa [2]
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e C,,, — KoeIUieHT MiJHOMHOI CHII JUIsl TOPU30HTAIBHOTO HOIBOTY.

OTxe ans BU3HAYCHHS CTIMKOCTI MOJBOTY MOTPIOHO BM3HAUWTH aepOAMHAMIYHI XapaKTePUCTHKH
amapary. Y pasi KpUBONIHIHOTO Tpodit0 MOBEpXHi, IO XapaKTepHO IS BOAHOI TTOBEPXHI,
aepoJMHaMIuHi XapaKTEPUCTHKH MalOTh CKJIaAHUH HecTallioHapHui XapakTep. B npeacraBneHiit podoTi
NPOTIOHYETHCS MiAXiJ A0 BU3HAYCHHS aepPOIUHAMIYHHMX XapaKTEPUCTHK, IO TPYHTYETHCS HA METOMII
JTUCKPEeTHUX BUXOPiB. Takuit miaxia mae 3MOTy MPOBOIUTH PO3PaxyHKH HaJl KPUBOIIHIIHOT TOBEPXHI 3
NPUAHITHUMHA BUTpaTaMd OOYMCIIOBAJIBHUX PECYpCiB 1 MPUUHATHOT Ui 1H)KEHEPHHX pillleHb
TOYHICTIO.

PoGoty BukoHaHO 3a (hiHaHCOBOI miaATpUMKH HartionamsHOTO QOHIY TOCTIDKEHb YKpaiHA B paMKax
npoekTy «OOrpyHTYBaHHS aePOJMHAMIYHUX 1 POEKTHUX TTApaAMETPiB BUCOKOIIBH/IKICHOTO HAJIBOJHOTO
0e3MJIOTHOTO JIITANBHOTO anapary», nqorosip Ne 80/0170.
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THE PROBLEM OF AERODYNAMIC STABILITY OF SMALL-SCALE WIG-CRAFTS

Abstract

Ekranoplans are ground-effect vehicles that utilize dynamic lift generated in close proximity to the surface
during motion. One of the primary obstacles to their widespread application is the absence of a comprehensive and
reliable theory describing flight dynamics at extremely low altitudes. This paper addresses this challenge within
the framework of unmanned aerial vehicle (UAV) development—an area of growing strategic and technological
significance. The study explores the theoretical foundations of vehicle stability and focuses on the determination
of aerodynamic characteristics using the discrete vortex method. When operating over curved underlying surfaces,
these aerodynamic properties exhibit complex behavior, which in turn exerts a critical influence on the stability of
the vehicle.
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