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(57) Pedpepar:

BuHaxig HanexuTb [0 BUMIPIOBaNbHOI TEXHIKU | MOXe OyTW BUKOPUCTaHUN ANS NPOBEAEeHHSN
rpaBiMETPUYHMX BUMIPIB Ha niTanbHUX anapartax y reogesii, reonorii, iHepuianbHUX cucTemax
Hasirauii. AialinHa rpaBiMeTpuyHa cuctema Ans BUMIpOBaHb aHOMarii NPUCKOPEHHS CUMU TAXKIHHSA
MICTUTb CUCTEMY BU3HAYEHHS HaBirauiiHUX napameTpiB, BUMIpIOBa4 BUWCOTU Ta BCTAHOBMEHWNA Ha
OBOBICHIN nnatdopmi rpasiMeTp, BUXOAWM SKUX NIAKMKYEHI [0 Bxodie ©OopToBOi  UUAPOBOI
obyncnoBanbHOI MawwvHW. YyTnueBui enemeHT rpasiMeTpa PO3MILLEHUA Yy repMETUYHOMY KOpnyci,
NPYXHO NIATUCHYTUA 4O OCHOBW i BUKOHAHWI y BUrMSAAI iHEPUINHOI Macy Ta n'e3onakeTa, Ha ropusx
AIKOro 3HaxXoAATLCA i30NATOpU. HacToTa BNacHWX KONuBaHb n'e3onakeTa AOPIBHIOE YacToOTi NepeTuHy
CNeKTpanbHUX LWiMbHOCTEN KOPWUCHOrO CUrHamy NPUCKOPEHHS CUMU TSXKIHHS Ta CuUrHany OCHOBHOI
3aBagn BEpTUKanNbHOrO MNPUCKOPEHHS niTaka. TexHiYHUM pe3ynbTaToM BUWHaxoAdy € MiaBULLEHHSA
TOYHOCTI BUMIpIOBaHb aHOManii NPUCKOPEHHST CUMU TSXIHHS.
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BuHaxin HanexuTb [0 ranysi BUMIPIOBanNbHOI TexHiKM i Moxe OyTu BUKOpPUCTaHUA ANS
NPOBEAEHHSA TPaBiMETPUYHUX BUMIPIB HA MiTanbHUX anapatax y reonesii, reonorii, iHepuianbHuX
cuctemax Hasirauii.

Hainbinblw OnM3bKol 3a CYKYMHICTIO CyTTEBUX O3HaK [0 BUHAxo4y € asiauiiHa rpasiMeTpuyHa
cucTemMa Ans BUMIpOBaHb aHOManii NPUCKOPEHHSA CUMNK TSXKIHHS, WO BubpaHa sk npototun [1].

CninbHUMKU CYTTEBUMW O3HaKamu NPOTOTWUMNY Ta BUHaxod4y € Te, WO BOHU MICTATb CUCTEMY
BU3HAYEHHS HaBirayiiHUX napameTpiB, BUMipIOBaY4 BUCOTW Ta BCTAHOBIIEHWIA HA ABOBICHIA nnaTtdopmi
rpaBiMeTp, BUXOAM SKUX NIOKITHOYEHI OO BXxoAiB ©opToBOI UUpPoBOi 0BYMCNIOBANbBHOI MaLLWHK
(BLIOM).

MpoTe, Ha BigMiHY BiA BUHaxo4y, y NPOTOTUMI SK YyTNMBOrO efieMeHTa BUKOPUCTAHO rpaBiMeTp,
BUKOHAHWA Ha OCHOBI ABOX TPUCTyneHeBuXx ripockonis. BiH BUMIiptoe OBi nNpoekKLii NMOBHOro BeKTopa
NPUCKOPEHHSI CUMNU TAXKIHHA Ha BNACHIN OCi YyTNUBOCTI, @ NOBHWUIA BEKTOP MPUCKOPEHHSA CUIN TSXKIHHA
obuucnoeTbest NporpamHum wnsxom y BLIOM sik niBcyma Lux npoekuin.

OpfHak, pe3ynbTaTu BUMIpOBaHb, OTPUMaHI 3a AOMOMOroK TaKoro rpaeiMeTpa, MICTATb 3Ha4Hi

NOXunbku (B OCHOBHOMY Lie BepTMKanbHE NPUCKOPEHHS h nitaka) [2]. Tomy BigOKpeMMeHHs curHany
NPVUCKOPEHHS CUMW TSXIHHA BiJ BEpPTUKaNbHOrO NMPWCKOPEHHS MniTaka y npoToTuni BiabyBaeTbCcs 3a
ponomoroto BLIOM wnaxom noasinHoro andepeHLitoBaHHA aHUX, OTPUMaHUX BUMIpOBa4EeM BUCOTHU.

O6uucnieni sHayeHHss h noTim BigHiMaloTbCa Big 3HAYeHb, OTPUMaHWX 3a LOMOMOroK rpasimMeTpa.
OfHak, iCHyK4i Ha CbOroAHilLHIN AeHb 3acobu He CnpoMOXHi 3abe3neuntn HeobXigHY TOYHICTb
BUMIPIOBAHHS BEPTUKANbHOrO MPUCKOPEHHS nn'aKa sIke € OCHOBHOK 3aBafol0 Ta MEepeBuLLyE
KOPWUCHWIA CUTHAM NPUCKOPEHHS cunu TskiHHS y 10° pasiB [2]. Sk HACMIAOK, 3MEHLLYIOTLCS TOYHICTL
BUMIPIOBaHHS aHOManii NPUCKOPEHHS CUIMUN TSKIHHS.

Takum YMHOM, CYTTEBUM HEAONIKOM asiauiiHOI rpaBIMETPUYHOI CUCTEMU-NPOTOTUMNY € HU3bKa
TOYHICTb BUMIPIOBaHHS aHOManivi NPUCKOPEHHS CUMN TSKIHHS.

B ocHoBY BuHaxo4y NocTaBneHo 3a4avy BAOCKOHANEHHS aBiauiiHol rpaBiMeTpuYHOi CUCTEMU Ans
BMMIpIOBaHb aHOManii NPUCKOPEHHSI CUMU TSXKIHHSA, WO MICTUTb CUCTEMY BU3HAYEHHS HaBsirauiiHuX
napameTpis, BUMIpOBa4y BUCOTU Ta BCTAHOBMEHUIA Ha ABOBICHI nNnatdopmi rpaBiMeTp, BUXOAN SKUX
nigknoyeHi o exonis 60pToBoi LMdPOBOI 06YMCNIOBANbHOI MALLWHK, LUMSXOM TOro, LLO YyThvBUiA
€reMeHT rpaBiMeTpa pO3MILEHUA Yy TEePMETUYHOMY KOPMYCi, NPYXHQ, NiSKaTUiA OO OCHOBU |
BUKOHaHWI y BUrMsAAi iHEPUINHOI Macu Ta n'e3onakeTa, Ha TOPUSX SKOK 3HAXOA4ATbCS i30MATopwM,
npu4yoMy 4acToTa BMaACHWX KONMMWBaHb N'e3onakeTa [AOPIBHIOE 4YacTOTi MEPEeTWHY CheKTpanbHuX
LWiNbHOCTEA KOPWUCHOrO CUrHamy nPUCKOPEHHS CUMW TSXKIHHSA Ta CcurHany OCHOBHOI 3aBaau
BEPTUKaNbHOro NPUCKOPEeHHs nitTaka, Wwob 3abesneunTy nigBULLEHHS TOYHOCTI BUMIpIOBaHb aHomarnin
NPUCKOPEHHSA CUMNWN TAXKIHHS.

MocTaBneHa 3agava BUPILLYETHCA TAKVM YNHOM.

YyTnuemn enemeHT rpasiMeTpa BUKOHAHO Y BUMNSAAI iHepUiiHOl Macu Ta n'e3onakeTa, Ha Topusax
AKOro posmilleHi isonaTopu. N'e3onakeT npaute Ha OCHOBI Aedopmalii CTUCHEHHS-PO3TAryBaHHS.
YyTnmeuiA enemMeHT MpPYyXXHO MiATUCHYTUA [0 OCHOBW rBUHTOM. [lpuHumn poBoTu rpaeimeTpa
OCHOBaHWI Ha BWKOPUCTAHHI NPSIMOro n'e3oenekTpuyHoro edpekty. Yactota BAACHUX KOMuBaHb
n'e3onakeTa rpaBimeTpa AOPIBHIOE YACTOTi NEPETUHY CNeKTpanbHUX LifIbHOCTEN KOPUCHOrO curHany
NMPVUCKOPEHHS CUMU TSXKIHHS Ta CUrHamy OCHOBHOI 3aBagW BepTUKanbHOrO MPUCKOPEHHs niTaka.
3aBasku LbOMy, n'e30NakeT BUKOHYe (YHKUII SIK YyTNMBOrO enemMeHTa CUCTEMU-BUHaxody, TakK i
inNbTpa HU3bKMUX YacTOT, BiLOKPEMITIOYN KOPUCHUIA CUrHaN MPUCKOPEHHSI CUMNW TSXKIHHA BiA 3asap.
Bce ue ycyBae HeobOXigHICTb BUMIPIOBaHHS CUrHany OCHOBHOI 3aBadu BEPTUKANbHOrO MPUCKOPEHHS
niTaka i 4o4aTKOBOro BiJOKPEMIIEHHS Bif HbOro KOPUCHOTO CUrHamy NPUCKOPEHHST CUMKN TSXKIHHSA, SK Le
BiabyBaeTbCst y NpoTOTUNI.

Takum 4YMHOM, 3anponoHOBaHa aBiauiiHa rpaBiMETpUYHA cUcTeMa AN BMMIpOBaHb aHomanin
NPUCKOPEHHS CUMW TSXKIHHA 3abe3nedyye cyTTeBE MiABULLEHHS TOYHOCTI BMMIPIOBAHHA aHomanin
NPUCKOPEHHS CUMU TAXKIHHSA.

CyTb BUHaxoAay NOSICHIOETLCS KPECTIEHHSMU.

Mepenik kpecneHsb:

- dbir. 1 - CTpyKTypHa cxema aBiauilHOi rpaBiMETPUYHOI CUCTEMU ANS BUMIPIOBaHb aHomanin
NPUCKOPEHHS CUMU THXKIHHS;

- pir. 2 - rpadik cnekTpanbHMX LWiNbHOCTEA CUrHanNIB MNPUCKOPEHHS CUNW TSXKIHHA Ta
BEPTUKarbHOro NPUCKOPEHHS fiTaka.

ABialiiHa rpaBiMeTpuyHa cucTema Ans BUMIpOBaHb aHOManili NPUCKOPEHHST CUnu TSXKIHHS (dpir.
1) MicTUTBL cucTeMy 1 BU3HAYEHHA HaBirauiiHWX NnapameTpiB, BUMIpOBaYy 2 BUCOTU | BCTAHOBMIEHUI HA
OBOBIiCHIN nnaTtdopmi 5 rpasimeTp 3, BUXOAW AKX nigkntoyveHi go sxogis GLIOM 4.

UyTnuenii enemeHT rpasimeTpa 3 po3MilleHWUin Y repMEeTUYHOMY KOpnyci 6 | BUKOHaAHUIN y BUrMAAI
iHepuinHoi macu 9 Ta n'e3onaketa 7, Ha TOpUAX SKOro pPo3MilleHi idonaTopu 8. YyTnueuii enemeHT
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rpaBimeTpa 3 npyxHO nigTucHytTun ao ocHosu 10 reuHTOM 11. YacTtota BnacHux KonvBaHb
n'‘esonaketa 7 [AOPIBHIOE 4YacTOTI MNEpPeTWHy CnekTpanbHWUX LWiNbHOCTEA KOPUCHOrO CcurHany
NPUCKOPEHHSA CUNW TSXKIHHSA Ta CMrHany OCHOBHOI 3aBaAu BEPTUKanbHOro NPUCKOPEHHS niTaka.

ABialiiHa rpaBiMeTpuyHa cucTemMa Ans BUMIPIOBaHb aHOMariii NMPUCKOPEHHS CUMW TSXKIHHSA
npautoe HaCTyNHUM YUHOM.

Mg Aieto npuckopeHHs g, CUMKM TAXKIHHA Ha iHepuinHy macy 9, Bara akoi M, BUHUKaE cuna
taxinna G [3]:
G=mg,, (1)

fika 3YMOBJOE NEPEMILLEHHS iHepuinHoi Macu 9 Ha BenuuumHy X. AK Hacnigok, n'e3onaker 7
CTUCKAETbCA abo PO3TAryeTbCsA Ha Taky X BenuMYMHYy X, | HA MOro NOBEPXHi BUHMKAE ENeKTPUYHUIA

3apsg Q (ssuwe npsmoro n'e3oedekTy), AKWA NpsAMO nponopuinHuic J,. BuxigHun curHan fZ
rpasimeTpa 3 gopisHioe [3]:
_+Q(g,)
f,= . @
ne

Ae C. - emMHicTb n'e3onakera 7.

BuxigHui curHan fZ rpaeimeTpa 3 3anuwemo y surnagi [2]:
f,=0,+ C;,(3)

Z

A€ o - noxmbka Bif BNMBY BEPTUKANbLHOIO nNpuckopeHHs h nitaka.

MepeBaxHa 4acToTa O KOPWUCHOTO CWUrHamy MPUCKOPEHHA Cunu TSXIHHA (dir. 2, kpuBa 2)
popisHtoe 0,00175 pag/c, a nepeBadkHa YacToTa CUrHany-3asaan BEPTUKANbHOro NPUCKOPEHHS niTaka
- 0,269 papg/c (cpir. 2, kpmBa 1). 'padikm cnekTpanbHUX LWINIbHOCTCA NPUCKOPEHHS CUMU TAXIHHA

Gg((o) Ta BEPTUKaNbHOro NPUCKOPEHHs nitaka GH((D) nepeTuHatoTbecsa y Touui w=0,1 pag/c. Came
3a JONOMOrol BUKOPUCTaHHA hinbTpa 3 4acToToto 3pidy 0,1 pag/c MOXHa BifOKpeMIIOBaTU KOPUCHUN
curHan i3 noxmobkoto, MeHLwot Hixk 1 mMan. Mpu ubomy y BUXIAHOMY CUrHani rpasiMeTpa, OKpimM BRMuBY
BEPTUKANbHOrO MPUCKOPEHHS MNiTaka, TakoX ycyBaloTbCsi iHWi komnoHedtn 3BypeHb, nepesaxHa
yactoTa sikux Ginbwa 3a 0,1 pag/c. [lo Takux 30ypeHb HanexaTb NocTynanbHi BIBPONPUCKOPEHHS 3
nepeBaxHot yactoToto 3140 pag/c Ta KyTOBI BiDpONPUCKOPEHHS 3 MepeBaXHOK YacToTot noHag 0,1
pag/c [2].
BnacHa yactota ), rpasimeTpa 3 gopisHtoe [3]:

SEs
h,m

0)0 = !(4)

ae: Sn, E,. hn - nnowa, Moaynb NPYXHOCTI Matepiany i Bucota n'e3onakera 7 BignosigHo.

Ak BugHo 3 dopmynu (4), wnaxom nigbopy n'ezomarepiany Ta reoMeTPUYHUX PO3MIpiB
n'esonakeTa 7 MOXHAa BCTAHOBMTW BRacHy 4acTtoTy (U, rpasimetpa 3, wo gopisHioe 0,1 pag/c, Ta

NiKBiAYBaTN HAsSIBHICTb 3HAYEHHS BEPTUKANbHOrO NpUckopeHHs N y BuxigHomy curHani:
f,=g,.(5)
Y cbopmyni (5) BiACYTHE 3HAYEHHSI MOXMOKM Bif BNAVWBY BEPTUKANbHOrO MPUCKOPeHHs N nitaka.

Lle cBiguuTb Npo Te, WO n'e3onakeT 7 BUKOHYE PyHKLIT OAHOYACHO | YYTNMBOro efemMeHTa rpasimeTpa
3, i hinbTpa HNU3bKMX YaCTOT.

BuxigHuin curHan fZ rpaeimeTpa 3 nogaetbca Ha Bxig BLIOM 4, kyan Takox nofatoTbCa BUXIAHI
curHanu Big cuctemu 1 BU3HAYEHHS HaBirauinHux napameTpie Ta BumiptoBaya 2 sucotu. BLIOM 4 Ha
OCHOBI OTPUMaHUX AaHux obymcntoe aHomanii AQ NpPUCKOPEHHS CUMKU TAXIHHA 3a dopmyroto [2].

Ag=f,+E+A-7, (6)

ae fZ - BUXigHWIA curHan rpasimeTpa 3;

E - nonpaeka Etselua;
A - nonpaska 3a BUCOTY;
Yo - [OOBIKOBE 3HAYEHHS NMPUCKOPEHHSA CUMNUN TSXKIHHS.
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Takum 4uHOM, aBiauiiHa rpaBiMeTpudHa cucTema-euHaxig 3abesnedye cyTTeBe MiABULLEHHS
TOYHOCTI BUMIpIOBaHb aHOManin NPUCKOPEHHS CUMUN TSXKIHHS.
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®OPMYJIA BUHAXOLOY

ABiauifHa rpasiMeTpuyHa cuctema Ans BUMIPIOBaHb aHOManil NPUCKOPEHHS CUMKN TSXIHHA, LO
MICTUTb cuctemy (1) BU3HAYEHHS HaBirauilHuX napameTpis, BUMIptoBay (2) BUCOTW Ta BCTAHOBMNEHUN
Ha ABoBICHIN nnatdopmi (5) rpasimeTp (3), BUXOAM SIKMX MiAKMOYeHi 4o Bxoaie GopToBoi Ludporol
obyuncnoBanbHoi MawuHy (BLIOM) (4), ska BigPI3HAETLCA TUM, LLO YyTNUBUIA ENEMEHT rpasiMeTpa
(3) po3milieHnit y repMeTuyHOMy Kopnyci (6), NPYKHO NIATUCHYTUA A0 ocHoBWM (10) i BUKOHaHWA Y
BArNAai iHepuinHoi macu (9) Ta n'esonaketa (7), Ha TOpUSAX SKOro 3HaxoasaTbecs izonatopu (8),
NpUYOMY YacToTa BfacHUX KonuBaHb n'e3onakeTta (7) [OPIBHIOE YacTOTi NEpeTUHY CrekTpanbHUX
LWiNbHOCTEN KOPWCHOTO CUrHamy TMPUCKOPEHHS CUMW TSXKIHHA Ta CUrHany OCHOBHOI 3aBagu
BEPTUKaNbHOrO NPUCKOPEHHS niTaka.
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