MOZEIOBAHHA MMPOLECIB MPOMUCIJIOBOIO OBJIAOHAHHA

VK 629.7.017.0031
Bbammucekuii K.B.

BOMOBI MOKJIMBOCTI ABIALIIMHUX KOMILIEKCIB
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AHaJi3 ocranHix MaTepiaxiB

Benmka mBUAKICTE, AaldbHICTH 1 BICOTA MOJIBOTY € HAWHEOOXiTHIIMAMH OOHOBHMH BIACTUBOCTSAMH Oararto-
(hyHKIIOHATFHOTO BHHUIYBada SIKMH BHUKOHY€E 3aBIaHHS MOBITPSHOI po3Bimku (mami bBB-pospimauk). Bin mae
3HAYHO OUTBITY MAJBHICTH 1 TPUBANICTH MOJBOTY (Yepe3 BiACYTHICTH yaapHOi 30poi) i 30LIbIIeHNH 3amac majb-
HOTO (32 paxXyHOK JOIAaTKOBUX MAJIMBHUX 0akiB). Bennka mMBHUAKICTE TO3BOJISIE CKOPOTHTH Yac TOCTABKHU 37100Y-
TOI PO3BiXyBaNBHOI iHpOpMaIii, Tka B yMOBaX OOHOBHX il IIBUIKOIUIMHHA.

Bucoxka xuBy4icTh, MaHEBpEHICTh 1 000pOHHE 030pO€EHHS J03BOJISIIOTE bB-po3BinHMKY BUKOHAaTH OoliOBE 3a-
BIAHHs B CKJIQJIHIN TMOBITPsHIA OOCTaHOBLI, 110 XapaKTEPHU3YEThCS MPOTHIIEI0 BEIMKOI KUIBKOCTI aBialiiHUX
KOMIUIEKCIB B MOBITPI, paioeNIeKTPOHHOIO0 npoTHieto 1 3aco0biB [1I10.

MeTo1o cTaTti € BU3HaYCHHS] OCHOBHUX IOKa3HMKIB edekTuBHOCTI bB-po3BinHuka st popmyBaHHS rojoB-
HOTO MTOKa3HMKa — NOoTeHIianbpHoi epexTrBHOCTI BAK, 1m0 nonomoxe po3poOuTH METOANKY BHOOPY MEPCIEKTH-
BHorO 3pa3ka BAK mis [osiTpsanx Cur.

OcHoBHUI1 MaTepiaj

BB-po3BigHNK NOBUHEH OYTH OCHALICHUH PI3HOMAaHITHHM CHENiaJbHUM OONIaJHAHHAM, 30KpeMa: 3MiHHHUMU
KOHTeHHepaMy 3 00JIalHAHHIAM J1a3epHOi, palioTeXHIUHOI 1 paxianiiHOl po3Binku; ¢oTorpadivuHoro, TEneBi3ii-
HOIO 1 iH(pPaYCPBOHOIO aNapaTyporo; Cy4acCHUM HaBIrallifHUM OOJIaJHAHHSIM, IO 3a0e3MeYye BHCOKY TOYHICTh
MOJBOTY O 3aJlaHOMY (3arporpaMoBaHOMY) MapuIpyTy, BuBeleHHs1 bB-po3BigHuKa Ha IUISTHKY PO3BIIKH 1 KO-
Op/IMHATHY NPHB’SI3KYy BUSBICHUX 00’ €KTIB.

Tomy pynxuionansauit kputepiit W, Mae OyTH HaCTyITHUM:

Wp03. =f (PHaB. ) Pl'[OOa PiHCl). ’ Pam., PHI'IO )! (1)

ne P, — iMOBipHicTh Buxoxy bB-po3BigHrKa Ha 00’€KT pO3BIAKH 3 HEOOXIAHOIO TOUHICTIO; Proo — IMOBIPHICTB
nonagaHHs oguHOYHOTO 00'ekTy (IIOO) po3BiAKHM B 00JIACTH OTIIAMY amapaTypd IIJIOBOTO HaBaHTa)XeHHS bB-
posBimuuka; Pi4 — iMoBipHicTs nepenaui BB-po3sizuuxom B ymosax PEII moBHOI KiTbKOCTi po3BimyBanbHOI
iHpopMalii Ha Ha3eMHHMH IYHKT YIPaBIIiHHS B HECIIOTBOPEHOMY BUTJIISI; P, — aKTyalbHICTh PO3BiayBajIbHOT
iHpopMalii, Ik IMOBIPHICT TOTO, L0 Yac MPOXOUKEHHs iH(OpMaIlil He NEPEBUIINTh Yac PO3rOPTaHHS 00HOBHX
MO3UIIH MTPOTHBHMKA, IO MiJJISITAlOTh MOBITPsiHIM po3Binui; Pyno — iMoBipHicTs nomonanHs bB-po3BinHukoM
cu I1ITTO 06’exta po3BigKy.
Bemuuuna P, BU3HavaeThes o hopmyoi:

PHaB. =1- €Xp (_ Mteo6. /Gr)z! (2)

I Iyeo5. — HEOOXIHA TOYHICTH (321a€THCS HOBUIBHOIO, aje OJHAKOBOIO IS yCiX MOpiBHseMuUX BB, Hampukmag
1000 M, sik Bi3yasbHa (ONTHKO-EIEKTPOHHA) JallbHICTh po3mnizHanus HLI), M; 6, — cepeiHbOKBapaTuuHa pajia-
JIbHA TIOXHOKa (33/1a€ThCSI IOBUIHHOIO, ajie 0JJTHAKOBOIO IS ycix nopiBHsemux bB, nanpukinaa 500 M, Buxosuu
i3 cepenHpoi TOYHOCTI OOPTOBOI ABTOHOMHOI HaBiraiii, a He CyIyTHHKOBOi, sSika B yMoBax OoioBux mii i PEII
Moke OyTH Hee(eKTUBHOI), M.
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Benmmunna Ppoo BU3HadaeThes K CBOEpigHA XapaKTEPHUCTHKA €(PEeKTHBHOCTI GOPTOBOTO PO3BiAYyBAIBEHOTO
obmagHanHs BB-po3BimHuKa, He 3ajexHa BiA 30BHIMIHIX yMOB. Ha puc. 1 mpuBeneHi pe3ynbTaTu po3paxyHKY
Benmm4unHA P, Tpu momryky mini Ha pazmiyci B 500 kM 3aleXHO Bif DIBHAKOCTI pyXy HiJli i KOHCTPYKTUBHUX
0COOIMBOCTEH MITLOBOTO HaBaHTakeHHS BB-po3BimHMKa, TAKMX K CMYTH 3aXOIUICHHS PO3BiAyBaILHOIO amapa-
TYypo¥o 11ijieit Ha MmictieBocTi, Ta Bucotr (H) momsoty BB-po3Binnuka [10].

3 mpuBeIEHHUX Pe3yNbTaTiB BUIHO, 1110 MaJlomBUAKICHI BB-po3BinHuKkN € ManoedeKTHBHUM 3ac000M po3Bi-
KU HaBiTh IIPH POOOTI 110 OMHOYHIN KPYIHIHM IUIOMAaHIH Hii (HarmpuKiIaj, ylapHa CyXoIyTHa rpyna IpOTHBHHU-
Ka 1 T.I1.), SIKIO 3a3/aJIeri[b MiCIETION0XEHHS 1i HEBIIOMO.
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Pucynok 1 — BB exciuryataniiiHuX Ta KOHCTPYKTHBHUX TapaMeTpiB bB-po3BinHuKa Ha iMOBIpHICTh MTOMAaTaHH OAUHOY-
Horo 06'ekty (Prop) B 001acTh OISy anapaTypH HiTbOBOTO HaBaHTaKeHHs: BB-po3BinHuka

Bennuuna Pj,g BU3HAUAETHCSA SIK:

Pin). = Hin). : Pl'lle (3)
ae Hiyg — enTporis, sk Mipa ozepskaHoi Bii bB-possiguuka indopmanii, 0 BUpa)a€eTbCs THM, IO iMOBIPHICTH
MOTIATaHHS 3aBAJIOI0 B JIialla30H CIEKTPY INPOITyCKaHHS TpuiiMadeMm curHamiB Bix BB-po3BimHmka 3poctae

11,12]; P, — IMOBIpPHICTH MPaBHUIBLHOIO (JOCTOBIPHOIO) NMPHUMOMY IIYHKTOM YVIIpaBJIiHHSA curHaiiB Bixg BB-
p

po3BimHUKA Ha (OHI 3aBafH.
V cBoro uepry BenuunHa Hi,g BU3HAYAETHCA K

Hix—ub. =-Puon. - In Pron.s (4)

ne P, — IMOBIpHICTH MomnajiaHHs 3aBajiol0 B Jiana3oH CHEKTPY MpPOIMYyCKaHHs MpHiiMaueM CHUrHaiB Bijg bB-
PO3BiHUKA.

Puon. = 20 (Afy/AL), (®)

ne Af,— miamason criektpy 3aBax, MI'w; Af, — mianma3oH cnektpy curHainis Big bB-po3Biganka, MI11.
Bemuuuna P, BU3HauaeThCs K

Pan =1- Pcnom (6)

1€ Peyor. — IMOBIpHICTE CITOTBOpEHHS cuTHaMIB Biff bB-po3BinHuKa 3aBagor0 Ha BXOAI IpuiiMaya IMyHKTY yIIpaB-
JIHHA.
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VY cBoro uepry BenmuuHa P, (Tabn. 1) BusHadaeThes B 3anexuocti [13-15] Bix kaHany (IMCKpPETHOTO —
mudpoBoro abo Ge3nepepBHOTO — aHAIOTOBOTO) Iepeaadi CUTHAIIB, BULY MOIYJSII] CHTHATIB (aMIUTITYJHOI —
AM, gactrotHoi — UM, ¢azoBoi — ®M), Buay npuitoMy (KOTEpEeHTHOTO a00 HEKOTepEHTHOTO) CHUTHAIIB i CHiB-
BigHOIIEHHS () MOTYKHOCTI curHany (c) Bim mepemaBada BB-pos3BimHuka i MOTYHOCTI 3aBajau () Ha BXOII
npuiiMava (J = ¢/1) Ha3eMHOTO MyHKTY YIpaBIiHHS,

Tab6muig 1 — BusHaueHHsS BETUIHHH P ;.

Bun mogymsiii Korepentnuit HexorepenTHuii
CHUTHAIIIB puiioM npuiiom
AM P nom = 0,65 exp [-0,44(0,707q + 0,75)°] Pyom =0,5 exp (-0,25 q°)
yM P cpom =0,65 exp [-0,44(q + 0,75)°] P enom =0,5 exp (-0,5 0°)
oM Pyom =0,65 exp [-0,44(1,41q + 0,75)°] Pyom =05 exp (- 0°)

Pesynpratu po3paxyHKy BETHYHHU P, Y 3aJI€KHOCTI BiJl CIIBBIAHOLIGHHS ( = C/I IPU Pi3HOMY BUAY MO-
YT CHTHAMTIB, IO TTePeIaloThCs, i KOTepeHTHUM/HEKOTEPEHTHUM IIPUHOMOM CHUTHAIIB, TIOKa3aHi Ha pHc. 2.
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PucyHok 2 — PesynbpraTl po3paxyHKy iMOBIPHOCTI CIIOTBOpeHHS P, 3aBaI0I0 CUTHAIIIB pO3BiLyBaibHOI iHQOpMaIIii
Bix BB-po3BinHuka

Pe3ynbTaTi MOKa3yoOTh, MO MPH TIepeiadi JUCKPETHHX CHTHAIB HABITh MPH CHiBBigHOUICHH ( = ¢/m = 1/1
BesinunHa P, B Kpamomy pasi (Tooto npu AM Ta KorepeHTHOMY npuiioMmy) Bxke ckianae 0,255, mpu criBBin-
HotreHHi g = ¢/ = 1/2 — 3pocrae e Ginpir (P, = 0,381), i T.1., ax g0 0,999,

BinmnoBizHo iMOBIpHICTE NPaBHIIBHOTO (JOCTOBipHOTr0) NpuiioMy (Py,,) IyHKTOM yNpaBJliHHA CHTHAIIB Bil
BB-po3BinHuKa Ha (oHi 3aBagu Oyne 3meHmnryBatucs Big 0,745 ax mo 0,001.

VY pa3i nepenaui Oe3nepepBHAX CUTHATIB BENMYHUHA P.o; 3MIHIOETBCA IIE Tipiie (IK MPU HEKOTePEHTHOMY
npwuiiomi), To6to Bix 0,390 (npu chiBBigHomeHH: = ¢/i = 1/1) ax g0 0,999 (npwu cniBigHOmEeHHI = ¢/ = 1/5
i Menm). BinmosinHo imMoBipHiCTE npaBmibHOTO TpHiOMY (Py,) IMyHKTOM ympaBiiHHA curHamiB Bix BB-
po3BimHuKa Ha GoHi 3aBagu Oyzne 3meHmryBatucs Bix 0,610 ax mo 0,001.

Bracniok 6e3nepepBHOro 3poctanHs KimbKocTi 3aco0iB PEII i BumagkoBoro xapakrepy ix poOOTH piBeHb
CTaHIITHUX 3aBaJl 3MIHIOETHCS XAaO0TUYHO, a XapaKTEePUCTUKA HABMUCHUX 3aBaj, /Uil YCKIQJIHEHHS OOpOTHOM 3
HUMHU, BCE YACTIIlIe 3MIHIOIOTHCS TI0 BUIMIAJIKOBOMY 3aKOHY.

Binoma Benmka KinbKiCTh JpKepeln 3aBaj (CTaHIiH 1 reHepaTopiB), 3aCTOCOBYEMHUX B OOHOBUX MOPSAIKAX CY-
xomyTHEX Biiicek Pocii, CIIIA i HATO i inmux kpaiu [16-18].

Kpim Toro, cii BpaxoByBaTH, 110 B IPOMHUCIIOBO PO3BUHYTHX KpaiHax KUIBKICTb PajioesIeKTPOHHHX 3ac00iB
TIOZIBOIOETHCSI KOXKHI IT'SITh POKIB.
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HeoOxigHicTh epenadi po3BigyBansHOi iHPOpMAIIl Ha IMyHKT YOPaBIIiHHSA HE TUIBKH B peabHOMY MacmTadi
yacy, ajie i 1 JocTaBku Oe3rmocepenHbO MiCHis MOBEPTAHHA 3 MONBOTY i MOCAIAKH Y MICIi 37bOTY, IPUIOMY SK
MOJKHA IIBHUJIIE, 00 HE BTPATUTH CBOET aKTYyaJIbHOCTI 3a Jac Bij ii orpumanHs BB-po3Bigaukom 1o ii mepenadi
Ha IIYHKT YIPaBITiHHS.

[Tpu npoMy akTyaslbHICTh PO3BiAyBabHOI iH(OpPMaLil BU3HAYa€ThCA IMOBIpHICTIO P, TOTO, 1110 Yac npoxo-
JUKEHHs iHpopMalii He NepeBUIINTD Yac pO3TOpPTaHHs OOMOBUX MO3UIIH MPOTUBHMKA, IO MiJISITAIOTh MOBITPS-
Hiif po3BiaLi, a came:

PaKT. = €Xp (' Tnon. / Tposn ): (7)

ne Toon — 9ac monboty BB-po3BinHuKa 1 mepemadi po3BixyBadbHOI iHpOpMALii Ha MyHKT YIpaBIiHHA (4ac 3Ha-
XOJKeHHs1 bB-po3BifHKKa B MOBITPI), TOM.; Tposr. — 9ac po3ropTaHHs 0OHOBHUX MO3MLIH NPOTUBHHMKA, IIO IMiUIs-
TaroTh MOBITPSHIN PO3BIMI, TO.

VYce ne cBimuUTh PO HEOOXIMHICTH MiABUINEHHS MIBHIKOCTI MOIH0Ty BB-po3BinHMKA HE TINBKH I BUKO-
HaHHA 3aBJAHHS HOBITPSHOI PO3BIAKM 1 Tepenadi po3BiTyBalibHOI iHpOpMAIii Ha MyHKT yIPaBIiHHS B HECIIOT-
BOPCHOMY BHIJISA/I Ta 30€peXKeHHs ii akTyaabHOCTI, ane i ;i nmogoianus bB-possinaukom niii I1I1O npoTuBHH-
Ka.

BucHoBok

Bu3HaueHO OCHOBHI MOKa3HUKKM €(DEKTUBHOCTI i OaraTo()yHKIIOHAIHHOIO BHHHIIyBaya 1[0 BHKOHYE 3a-
BJAHHS MOBITPSHOT PO3BIAKU /Ui (JOPMYBaHHS TOJIOBHOTO MOKAa3HHKA — OTCHIIaThHOT €(hEeKTUBHOCTI OOMOBOTO
aBialiifHOro0 KOMIIIEKCY, 110 JOTIOMOXKE PO3pOONTH METOIUKY BHOOpY nepcrekTuBHoro 3paska BAK mist [osit-
psHux Cui.
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