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CIIOCOB YHOPAJOYEHUA IIOTOKA JIBUXEHUSA
BO3AYIIHbIX CY1OB IO TUILY «TPOMBOH» C OBPATHBIM
PACIIOJIO)KEHUEM IMOJIE3HOU 30HbI MAHEBPUPOBAHMSI!

I'.H. JIEBEJIEB, B.b. MAJIBIT'MH

PaccMaTpuBaeTcsl pellieHre BOKHOW MPAKTHYECKOH 3a7a4u M0 YHOPSIOYNBAHUIO TIOTOKA JBIKCHUS BO3AYIIHBIX
cynoB (BC), npuOrpIBatomux ¢ pa3HBIX HaNpaBICHWH Ha OOIIYI0 HABHTAIIMOHHYIO TOYKY, YTO ITO3BOJISIET (DOPMHPOBATH
ouepes uist ocaaku BC 1 onpeessiTe nepBo04epeIHOCTh MOCAIKH.

KnaioueBble cjoBa: onTuManbHOE YIpaBlIeHHE, OOPAaTHBIM «TPOMOOH», BO3AYLIHBIE Cy[a, 3€PKAIbHBIA
«TpOMOOH», 3aX0/1 Ha MOCAJIKY.

Haubonee pacpocTpaHeHHBIM U YAOOHBIM U1 dKunaxa BC KOHEYHBIM 3TanoM CTaHAapTHOTO
MapuipyTa MpPHOBITHS CYUTACTCS YYacTOK C MapajuleIbHBIMH, MPOTHUBOMOJIOXHO HaNpaBICHHBIMU
MPSAMOJIMHEMHBIMU TPEKaMHU, MO3BOJIAIONIMN OPraHu30BaTh OUYEPENHOCTD 3ax04a Ha nocaaky s BC ¢
OJIMHAKOBBIM BpEMEHEM MpPUOBITUS HAa KOHEUHYIO TOYKY IYTH CTaHJApTHOTO MapuIpyTa. Y4acTOK
MapupyTa moIo00HOTO THIA MOTYyYrII Ha3BaHUE — KTPOMOOH.

A THoNe3Hast G b MaHeBpHpOBaHH}%m) 30Ha 3aX0/1a HA OCAJKY
‘ G, ¥ yxo/a Ha 2-if kpyr (Bma)

B

Puc. 1. O6paTHbIid «TPOMOOH»

Cxema «TpoMOOHa» MO3BOJIAET YHOPSIOUYUTH MOTOK ABMKeHUs BC, npuObIBaomuMX ¢ pa3HbIX
HarpaBjeHUH Ha OOIIyI0 HaBUTAIIMOHHYIO Touky. Ha puc. 1 mpencraBieHa cxema «TpoMOOHa»,
MO3BOJIAIOIIasA ynopsaaouuThb MOTOK ABUKCHUSA BO3AYUIHBIX CYI0B C HaHpaBJ’IeHHI’I Aun B, CXOOAIInXCA
Hajx Toukoi cl. OOmias miomanp (S) KIACCHYSCKONW CXEMBI «TPOMOOHA» CKJIaIBIBACTCS U3 MOJC3HON
IUTONIa I MaHEBPHUPOBaHUs (Sm) M IUIOMIAAM 30HBI 3aX0Ja Ha MOCAJKy M YXOJa Ha «BTOPOU KpPyIr»
(Sma), KOTOpast He UCIONB3yeTCs IS yropsaodenus notoka BC. Kak mpaBuiio, Sm. > Sma.. MHTEpBad
B OYepe Ha MOcaaKy (OPMUPYETCS TUCIIETICPOM IPH MTOMOIIH HCITOJIb30BaHHS TTOJIE3HOH TUTOIIAIN
MaHEBPHUPOBAHUS «TPOMOOHA», KOTOPAsi pACCUYUTHIBACTCS 10 IMapamMeTpaM HHTepBaia -j) Mexay BC
u émkocThio (N) «tpombonay. [Ipu sToM byHkuus uaTepBana (¢) mexay BC B ouepeau Ha mocaaky

3aBHUCHUT OT MHUPHUHEI (M), a EMKOCTh N OT JUTHHBI (T)m) «TPOMOOHAY:
(=T (®a) 1); 1)

Ha puc. 2 mpencraBieH 3epKajdbHBIA «TPOMOOH», KOTOPBI MPUMEHSETCS, KaK MPaBUiIO, IS
JBYX MapauleJbHBIX B3JIETHO-Tocamounbix mooc (BIIII). ITomoOHOE yCTPOWCTBO «TpOMOOHA

! PaGora BbINOIHEHA IPH MATEPHAILHO MoAAepkKe rpanTta PO®U 13-08-00182.
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obneryaer paboTy aMCIETdEpa, OAHAKO BIABOE YBEIMYMBACT ILIOMAAb S, YTO B psjE CIydach
HEMpHEeMJIEMO H3-3a 30H OrpaHH4YeHuil moietoB B paiioHe a’poapoma (URL). Ocobenno nanHoe
00CTOSITENECTB AKTYAJILHO JUII MOCKOBCKOTO Y3JIOBOTO JHMCIETYEPCKOTO paiiOHa, TJe PACIOIIOKEHO
00JIBIII0€ KOJIMYECTBO 3aMPETHBIX 30H U 30H OTPaHUYEHUS MOJIETOB.

~
_/

- URL, 1 \

Puc. 2. 3epKabHBIA «TPOMOOH»

_/

D PeKTUBHOCTD UCIIOIB30BAHUS «TPOMOOHAY OMPEEISIETCS OTHOMICHUEM MTOJIE3HOM TUTOMIAIH
«TpOMOOHA» K €ro OO0IIeH TUToIaau:

8]/131'[ = 1 - (Sm / S) (3)

D¢ dexTuBHOCT,  (DYHKIIMOHUPOBAHUS «TpOMOOHa» ompenensercs otHomeHneM N kK

OKPYIIIEHHOMY 3HAYEHHMIO 1), IENEHHOMY Ha €

€p = NI (In/el). 4)

Oomast 3¢ (dexTUBHOCTh «TpoMOOHa» BhIpaxaercs cymmoit (3) u (4):

8 = 81/[]31] + S(b (5)

B manHOI cTaTthe mpeniaraeTcsi Crocod opraHu3aIuy yrnopsaoueHus motoka apmwkerus BC mo
THUITY «TpOMOOH» C 00OpaTHBIM PAaCHOJI0KEHHEM IOJIE3HON 30HbI MaHEeBpHpoBaHHs (Sm), pa3BepHyTOU

OTHOCHTENbHO eé meHTpa Ha yroa o, or 160° go 170° (puc. 3). Yrom Gomee 170° mpumensTs He
pPEKOMEHyeTcs, T.K. 3TO CYIECTBEHHO orpann4uBaet BouieT BC.

[IpenmymiecTBO JaHHOTO croco0a OpraHW3alMM CXEMbl THHA «TPOMOOH» COCTOUT B
3HAYUTEIILHOM BBIMTPBIIIE UCTIOIB30BAHUS BO3AYIITHOTO MPOCTPAHCTBA.

JInst  1oka3aTeNbCcTBa  MPEUMYINECTBAa  IPEAJaraéMoro  Crocoda  paccuumTaeM  ero
3 PEKTUBHOCTh M0 CPABHEHUIO C KIACCMYECKUM CIOCOOOM ymopsiounBaHus nBuwxeHus BC mpu

OJIMHAKOBBIX YCIOBHIX: Sm = 150 KM% S = 240 kMm% €= 7 kM; N =40 xM; nm = 25 kM.

JI1st KITacCHYEecKOro «TpoMOOHa» TonmydaeM: exen = 1 — (150 / 240) = 0,625; €4 =3 /5 =0,6;
e1=1,225.
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Jlnsi oOpatHOro (pa3BEpHYTOr0) «TPOMOOHa» MMeeM: €uwsn = 1 — (=150 / 240) = 1,625;
ep=3/5= 0,6; & =2,225.

BepTukanbHblid pazpe3

Puc. 3. T'opu3oHTaNbHbINA 1 BEPTUKAILHBIA pa3pe3bl CXEMbl KTPOMOOH»

3AK/IIOYEHUE

Ha ocHOBaHMM HU37I0’KEHHOTO MOYKHO CIENIaTh CIIETYIOIINE BHIBOIBL:

1. IIpemnoxen cnocod 6omnee 3PpGEeKTUBHOTO MCIOIB30BAHUS BO3IYIIHOTO MPOCTPAHCTBA HA
sTarne GopMHPOBAHUS KOHEYHOH odepenu 3axoa Ha nocanky BC.

2. Obmas »ddexTuBHOCTE 00paTHOTO «TpoMOOHa» B 1,816 pa3za mpeBbIIacT OOIIYIO
3¢ (HEeKTUBHOCTH KJIACCHUYECKOTO.
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THE WAY OF ORGANIZING THE FLOW OF AIRCRAFT BY INVERSE
"TROMBONE" TYPE LOCATION OF THE USEFUL MANOEUVRING AREA

Lebedev G.N., Malygin V.B.

The problem of solving important practical tasks of organizing the flow of arriving aircraft from different
directions to the same navigation point is described. This allows us to form list for landing and determine their priority.

Key words: optimal control, inverse trombone, aircraft, mirror trombone, the landing approach.
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