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Anomauia. B cmammi wnasedeno pezyrbmamu  po3poOKU KOMNIEKCHO2O
BUMIPIOBAYA KYMOBUX NAPAMempie pyxXy MAIuX JimailbHux anapamis i 0e1bmanianie
— KYpCo2opu30Hmy, 8ubpana 1020 KOHCMPYKMUGHA cxemd, nposeoeHi po3paxyHKu ma
aHani3 OCHOBHUX NOXUOOK 6umiprosanv. Po3pobreno Kpecienns Kypcocopuzonmy,
tloco Odemanizayisi ma KpecleHHs KIHeMAamu4Hoi cxemu, NpOoBeOdeHUll pPO3PAXYHOK
KaHAy MAcHImHO20 KYpCy, 30Kpema napamempis KapmywKu i niogicy, 00CHiOH#CeH]
NOXUOKU KAHATY 8 MUNOBUX DeddCUMAX poOOmMuU, A MAKO’C NPOBEOeHO Bi3)albHe
MOO0eN08ants Kypco2opuzonme 8 cepedosuwyi Simulink.

Knwuogi cnosa: xypcocopuzonm, maneaddc, napamempu Kapmywku, a1imanibhi
anapamu.

KypocropuzoHT — 11e npuiaj, sSKMi BUKOPUCTOBYETHCS HA JICTKUX JITAIbHUX
armaparax Ta Ha BaXKUX JNTaKax SK pe3epBHUM mnpmiaa. Moro MOXKIUBICTH
npairoBatd 0e3 30BHILIHIX JOKEpeNl €Heprii Jae Homy mnepeBary mepen Oararbma
MpUIalaMu, Taki SK: Malli rabapuTu, Majia Bara (BpaxOBYIOYH BiJICYTHICTh JpKepesa
eHeprii), HeoOMeXXeHU TepMiH pOOOTH, MOXKJIMBICTh BCTAHOBIIIOBATH Ha OYb-SKHUI
JiTanbHUHN amapat (MOOJWHOKI BUMAJAKU B SKHUX KYPCOTOPH30HT BCTAHOBIIFOETHCS Ha
Ha3eMHI TPAHCIIOPTHI 3aco0om) [8].

Ha mpaktumi goBeieHo, IO KYpPCOTOPHU3OHT — BHCOKOC(PEKTHBHUN Ta
BHCOKOTOYHHM TIPWIIAJI, IKUH fae 6arato mepesar. Mloro MoximuBicTh 30epiratu CBO€E
MOJIOKEHHSI B TIPOCTOP1 J1a€ MOXKJIMBICTh 3AIMCHIOBAaTH CKJIAQJHI Bipaxi, a HOro
HaJ3BUYalHI (HI3WYHI BIACTUBOCTI, 00 €HaHI B 4 IWJIIHAPUYHI MarHiTH, HE JAIOTh

MiJ0TaM JITAIbHUX anapartiB 30UTUCS 3 Kypcy. Takox el Mpuiaj € MOKaKIMKOM

KyTIB HaXWJIy KpEHY Ta TaHra)<a JITaJIbHOIO anapary [6].



Kypcoropu3oHnt  BimHOCHUTBCA OO0  BUMIpIOBaIbHOI  TexHikd. [lpuman
MPU3HAYEHUH sl YCTAHOBKH HA JIETKI JITaNbHI anapatu (MepeBa)KHO JIeTbTaIlIaHH,
MOTOpPH1 JIeJbTaIUIaHU, JIETKI OJJTHOMOTOPHI JIITaKH), MOXE€ BHUKOPHUCTOBYBATUCH SIK
BUMIPIOBAY KyTIiB HaxXwily 1 HampsMKy Ha TIiBHIY, a TaKOX IS I1HJIUKAIii
IIPOCTOPOBOTO MOJIOKEHHS 00" €KTY.

[Ipunanu gaHOro TUIY HE BIJI3HAYAIOTHCS BUCOKOKO TOYHICTIO, aj€ BOHU HE
noTpeOyIOTh JKEpeNl JKUBIEHHS, iX poboTa mnoOyaoBaHa HA BHKOPUCTaHHI
Mar"iTHoro moJisi  3emii. Buxongum 3 1bOr0 MOXKHAa BHUKOPHCTOBYBATU
KYpPCOTOPH30HT TaKOXX B SAKOCTI pe3epBHOro mnpuiaany. llle omuum cyTTeBUM
HEJOJIKOM € Te, 110 KyTH SIKi BIH BUMIPIOE OOMEXEHI, a OTXKe JITaJbHUI amapar 3
JAHUM TPUJIAJIOM Ha OOPTY HE MOYKE BUKOHYBATU CKJIaJH1 Bipaxi [5].

Merta gocaimzkeHb — po3poOKa KOHCTPYKTHBHOI CXEMH, PO3PAaXyHKH Ta aHai3
OCHOBHHMX MOXMOOK BHMIpPIOBAaHb KYPCOTOPH30HTY SIK OCHOBHOTO HaBIraliiHOIO
npuiaay JErkKux JeTaTbHUX anapaTiB B IIUBUIbHIN aBiallii.

Marepianu i Meroau aociimkeHb. [lim 9ac ropu3OHTAIBLHOTO TOJBOTY T
Ji€0 cTabUTI3yIOYOTo Al MasTHHUKA, TOOTO HUKHBOIO MasTHUKOBOTO KapAaHHOTO
niaBicy (yMOBHO HE BiI0Opa)k€HO), OCl MiABICY BHYTPIIIHBOI paMKH 1 30BHIIIHBOT
pPaMKH 3HAXOAUTHUMYThCS B IUIONIMHI TOPU3OHTY, @ MOCTIMHI MarHiTH pPO3rOPHYTH
KapTYIIKy Y3J0BX MAarHiTHOro wmepujaiaHa 3emuti. Pazom 3 THUM 3a 1HJIEKCOM
BIJIJTIYyBaTUMEThCS HYJIBOBHH KyT KPEHY 3a IEHTPATLHUM 1HIEKCOM HYJIBbOBOTO KYTY
TaHTaXy 1 TOTOYHOTO KyTYy Kypcy [1].

[lin wac Haxmity 00'ekTa, HampUKiIaA, BIPaBO, KamiOpyBaHHS 1 MOJBOTY Ha
[liBnenp nwIbOBa YacTUHA Oy/A€ BUMISIAATH HACTYITHHUM YHHOM: IHJEKC KpEHY
MOKa)K€ BIJIHOCHO BiJIMITOK Ha IIKaJl KPeHY BEIUYUHY HAXWUITy, IIEHTPAIbHUM 1HJIEKC
CIIIyeT-JIITauka MOKaXe BIJHOCHO BIAMITOK TAHTaXy BEIMYMHY BIIXWUJICHHS 32
TaHra)keM, a TaKOX BEJIMYMHY BIIXWICHHS BIJ KypCy BIJHOCHO MAarHiTHOTO
Mepuiana [4].

Pe3yabTaT qocaimkeHHs: Ta iX 00roBopeHHsi. /{1 BU3HAYCHHS MOXUOKU MU
CKOPHUCTAJIUCHh BUPA30M JIsI MarHiTHOr0O MOMEHTY, MPUPIBHSBIIM BCI MOMEHTH 10

HyJs1. J{71s1 HOBUTBHUX KYTIB @ 1 [} OJEPKUMO:



MI" = —HM, [(cosKycosB — sin Ky, sing sinf + tgl cose cosf)sina
+ (sinKycosg — tgl sing)cosa] =0
PospaxoBanwuii 3a popmynoro rpadik chiBmagae 3 TEOPETUIHO PO3PAXOBAHUM 1
B1JI0OOpaX€HUM Ha pUCYHKY 1. BiIMiHHICTH MOJsirae B TOMY, III0 HA HbOMY BKa3aHO

TaKOXX 1 MOXUOKY BiJ] 3aXOIUTIOBAHHS KapTYIIKH P1AMHOO 0 [2].
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Puc. 1 /lunamiyna noxudKa 3aX0NJIeHHs PiINHU

Bynemo BBaXkaTu, 1110 OCHOBA XUTAETHCS BITHOCHO JIBOX OCEH 3a 3aKOHOM [4].
@ = PgSinw,t f = LBysinw,t.
CkopucTaeMocst IEPeTBOPEHOI0 (HOPMYIIOTO:

L@, + fatt, + HMa, = HM,tgl(B, sinK,, — ¢, cosK,,,)sinw,t
= HM, Xysinw,t

G, + 2h,a, + wia, = wiX,sinw,t

BiI[HOCHa qacToTa Ma€ BUI'JIAI.

Toni otpumaemo kiHIeBy Gopmyy:
Xo
VA —v2)Z+ 4822
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Tax Burnsgae kpaTyka KypCoOropu3oHTY Ta aHajli3 HOro MarHiTHOTO KaHaly,

AKUU Ma€e pO3paxyHOK, 3a3HaYEHUN BUIIIE.



o
«

—¢=30
— =20
— =10

S
=)

N
i
I/

N
N
/

BipaxHa noxubka (pag)
o

o
S

S
[

S
o

Kypc
Puc. 2. Kaprymka KyporopusoHty Ta rpagik 3ajnexHocTeil moxo00K 3a

KYTAMH HAXWJIY KPeHy

Buxoasun 3 BeMWYMHU TPAHUYHOTO MOMEHTY TEpTS, 00€peMO B SIKOCTI OIOp
KapTyIIKH (OMOPH KPIIJIATHCS Ha KepHax) [7].

MoMeHT TepTs B OMOpP1 KapTYIIKU BU3HAYAETHCA 32 (POPMYIIOIO:

M,, = ZnCRQ,

b=
ne, C — koedimient tepta craii no kamento (C=0,1+0,8);

R — pazgiyc miomaaku cTUCKyBaHHS IIMHIBKHY;

Q1 — 3amumIkoBa Bara KapTyILIKH, HE CKOMIIEHCOBaHA MOIJIABKOM.

M., = 2,08~ 10>Tem.
ITepion BnacHUX HE3racarOuuX KOJUBAHb!

T, =2 =9,1c.

iy

BucHoBku. Ha ocHOBI mpoBeeHNX po3paxyHKiB MapaMeTpiB KypCOTrOPHU30HTY
Ta aHai3y HOro moxuOOK MOKHA 3pOOUTH TaKl BUCHOBKH:

1) Ha OCHOBI CKJagHOI MaTEMaTHYHOI Moenl Oe3mocepeaHbo OJepiKaHa
dhopmyIia Kap1aHOBOT MTOXUOKU TIPWIIAAY, sIKa CIIBIaJa€ 3 HaBEACHUMHU B JIITEPATYPI.
Ha BigMminy Bia BimoMux (QopMmys, BOHAa XapaKTepU3ye CHIIOBI B3a€MOJll B KaHaii
MarHiTHOTO KypcCYy;

2) po3rNIAHYTI AMHAMIYHI MOXMOKH MarHiTHOTO KaHaly 3a XUTAaBUIll OCHOBH.
[Tokazano, MmO IsI TMOXHMOKA CYTTEBO 3QJICKUTH BiJl JUHAMIYHUX BIIACTUBOCTEH

MarHiTHOro KaHajia, KU (PakTU4YHO € (UIBTPOM BHUCOKHMX YacTOT JUISl 30BHINIHIX



30ypensb. Onepxano Gopmyiy s KoedilieHTa TepTS TUHAMIYHOT TOXUOKU;
3) mpoBeACHO Bi3yallbHE MOJCITIOBAHHSA TIOBEIIHKM MATrHITHOTO KaHaIy.

PCBy.TIBTaTI/I MOACIIIOBAHHA CHiBl’[a,Z[aI-OTB 3 TCOPCTHYHUMHU PO3PaAXyHKaMHU.
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IMPUHIUAIIBI HABUT'AHMOHHOI'O ITPUBOPOCTPOEHMUS B
I'PA’KAAHCKOU ABUALINUA
I'. M. bopuy, P. O. ®emienko

Aunomayun. B Oannou cmamve HasedeHvl pe3ynbmamvl  paspadomKu
KOMNJIEKCHO20 U3Mepumers yelo8blx napamempos MAaiblx J1emaibHblX annapamos u
0ebmaniano8 — Kypco2opuzoHmad, 6vl0paHa e20 KOHCMPYKMUBHASL —CcXemd,
NpoBeOeHbl pacyemsl U AHAIU3 OCHOBHLIX nocpeutHocmeti usmepenui. Paspaboman
cOOpoOuHbIlL  Yepmedc  KYPCO2OPU3OHmMA, e20  O0emaniuposka U  uepmedicu
KUHeMamuyecKkol cxembl, NpPOU3BEOeH UYepmedic KAHALA MACHUMHO20 Kypcd, 8
YACMHOCIMU NAPAMEMPO8 KApMYWKU U N008ecd, UCCIe008aHbl NOCPEULHOCTNU KAHALA
8 MUNUYHBIX PENCUMAX pabombvl, a MAK dHce NPOBeOeHO BU3YATbHOE MOOEIUPOBAHUe
Kypcozopuzonma 6 cpeoe Simulink.

Kntouoevie cnosa: Kypcocopuzoum, maueaxc, napamempuvl KapmywKu,
JlemanvHvle annapamol

PRINCIPLES OF NAVIGATION INSTRUMENT MAKING IN CIVIL
AVIATION
G. M. Borsch, R. O. Feschenko

Abstract. The article presents the results of the development of an integrated
meter angular motion parameters of small aircraft and gliders - kursohorizon, His
design scheme was selected, the main measurement errors were calculated and
analyzed. The assembly drawing of kursohorizon, his detailed drawings and the
kinematic scheme were developed. The magnetic heading channel calculation was
conducted, especially the coil parameters of the suspension. Also the channel error
study in standard mode was conducted and a visual simulation of kursohorizon in
Simulink environment was made.

Keywords: kursohorizon, pitch, parameters of a coil, aircraft



