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(57) Pe¢epaT:

Bli1HaxiA Hane>Kli1Tb AO Bli1MiplOBanbHo'i TeXHiKli1 i MO>Ke 6yTli1 Bli1KOpli1CTaHli111i ,[\nfl npOBeAeHHfl
rpaBiMeTpL-14HL-1X Bli1MipiB Ha niTanbHli1X anapaTax y reoAe3i'i, reonorll, IHep4ianbHli1X Cli1CTeMaX
HaBira4i'i. Aia4illiHa rpaBiMeTpli14Ha Cli1CTeMa Anfl Bli1MiplOBaHb aHoManilii npli1CKOpeHHfl Cli1nli1 Tfl>KiHHfl
MiCTli1Tb Cli1CTeMY Bli13Ha4eHHfl HaBira4illiHli1x napaMeTpiB, Bli1Mip1OBa4 Bli1COTli1 Ta BCTaHOBneHli111i Ha
ABOBicHilii nnaTCpopMi rpaBiMeTp, Bli1XOAli1 flKli1X niAKnlO4eHi AO BXOAiB 60pTOBo'i 4li1eppOBO'i
064li1CmOBanbHo'i MaWli1Hli1. YYTnli1Bli111i eneMeHT rpaBiMeTpa p03Mi~eHli111i y repMeTli14HoMy Kopnyci,
npy>KHO niATli1CHyTli111i AO OCHOBL-1i Bli1KOHaHli111iy Bli1rnflAi iHep4illiHo'i MaCli1 Ta n'E:30naKeTa, Ha rop4flx
flKOro 3HaxOAflTbCfl i30nflTOpli1. YaCTOTa BnaCHli1X KOnli1BaHb n'E:30naKeTa AOpiBHIOE: 4acTOTi nepeTli1HY
cneKTpanbHli1X ~inbHocTelii KOpli1CHOrO Cli1rHany npli1CKOpeHHfl Cli1nli1 Tfl>KiHHfl Ta Cli1rHany OCHOBHo'i
3aBaAli1 BepTli1KanbHOro npli1CKOpeHHfl niTaKa. TeXHi4Hli1M pe3ynbTaToM Bli1HaxOAY E: niABli1~eHHfl
T04HOCTi Bli1MiplOBaHb aHoManilii npli1CKOpeHHfl Cli1nli1Tfl>KiHHfl.



BLi1HaxiA HaJle>KLi1Tb AO raJlY3i BLi1MiptOBaJlbHo"i TeXHiKLi1 i MO>Ke 6YTLi1 BLi1KOpLi1CTaHLi1Vl AJ151

npOBeAeHH51 rpaBiMeTpLi1YHLi1X BLi1MipiB Ha JliTaJlbHLi1X anapaTaX y reoAe3i"i, reoJlori"l, iHep4iaJlbHLi1X

CLi1CTeMaX HaBira4iL

HaVl6iJlbW 6JlLi13bKOtO 3a cyKynHicTtO CynE:BLi1X 03HaK AO BLi1HaXOAY E: aBia4iVlHa rpaBiMeTpLi1YHa

5 CLi1CTeMa AJl51 BLi1MiptOBaHb aHOMaJliVl npLi1CKOpeHH51 CLi1JlLi1T51>KiHH51, l1.\0 BLi16paHa 5lK npOTOTLi1n [1].
CniJlbHLi1MLi1 cynE:BLi1MLi1 03HaKaMLi1 npOTOTLi1ny Ta BLi1HaxoAY E: Te, l1.\0 BOHLi1 MicT51Tb CLi1CTeMY

BLi13HayeHH51 HaBira4iVlHLi1X napaMeTpiB, BLi1MiptOBay BLi1COTLi1Ta BCTaHOBJleHLi1Vl Ha ABOBicHiVl nJlaT¢OpMi

rpaBiMeTp, BLi1XOALi1 5lKLi1X niAKIltOyeHi AO BXOAiB 60pTOBO"l 4Li1¢POBO"l 06YLi1CntOBanbHo"i MaWLi1HLi1

(6l\OM).

10 npOTe, Ha BiAMiHy BiA BLi1HaxOAY, y npOTOTLi1ni 5lK YYTJlLi1BOrO eJleMeHTa BLi1KOpLi1CTaHO rpaBiMeTp,

BLi1KOHaHLi1Vl Ha OCHOBi ABOX TpLi1CTyneHeBLi1X ripOCKOniB. BiH BLi1MiptOE: ABi npoeK4i"l nOBHoro BeKTOpa

npLi1CKOpeHH51 CLi1nLi1T51>KiHH51Ha BnaCHiVl oci YyrnLi1BOCTi, a nOBHLi1Vl BeKTOp npLi1CKOpeHH51 CLi1nLi1T51>KiHH51

06YLi1CntOE:TbC51 npOrpaMHLi1M Wn51XOM y 6l\OM 5lK niBcyMa 4Li1X npoeK4iVl.

OAHaK, pe3ynbTaTLi1 BLi1MiptOBaHb, OTpLi1MaHi 3a AonoMorotO TaKoro rpaBiMeTpa, MiCT51Tb 3HaYHi

15 nOXLi16KLi1 (B OCHOBHOMy 4e BepTLi1KanbHe npLi1CKOpeHH51 h niTaKa) [2]. TOMy BiAoKpeMneHH51 CLi1rHaJlY

npLi1CKOpeHH51 CLi1nLi1T51>KiHH51 BiA BepTLi1KaJlbHOrO npLi1CKOpeHH51 niTaKa y npOTOTLi1ni BiA6yBaE:TbC51 3a

AonoMorotO 6l\OM Wn51XOM nOABiVlHoro ALi1¢epeH4itOBaHH51 AaHLi1X, OTpLi1MaHLi1X BLi1MiptOBayeM BLi1COTLi1.

06YLi1CneHi 3HayeHH51 h nOTiM BiAHiMatOTbC51 BiA 3HayeHb, OTpLi1MaHLi1X 3a AonoMOrOtO rpaBiMeTpa.

OAHaK, iCHytOYi Ha cboroAHiwHiVl AeHb 3ac06Li1 He CnpOMO>KHi 3a6e3neYLi1TLi1 He06xiAHy TOYHiCTb

20 BLi1MiptOBaHH51 BepTLi1KanbHOro npLi1CKOpeHH51 JliTaKa, 5lKe E: OCHOBHOtO 3aBaA0tO Ta nepeBLi1l1.\YE:

KOPLi1CHLi1VlCLi1rHan npLi1CKOpeHH51 CLi1nLi1T51>KiHH51y 103
pa3iB [2]. TlK HacniAoK, 3MeHwytOTbC51 TOYHicTb

BLi1MiptOBaHH51 aHoManiVl npLi1CKOpeHH51 CLi1nLi1T51>KiHH51.

TaKLi1M YLi1HOM, CynE:BLi1M HeAoniKoM aBia4iVlHo"i rpaBiMeTpLi1YHo"l CLi1CTeMLi1-npOTOTLi1ny E: HLi13bKa

TOYHicTb BLi1MiptOBaHH51 aHoManiVl npLi1CKOpeHH51 CLi1nLi1T51>KiHH51.

25 B OCHOBy BLi1HaxOAY nOCTaBneHO 3aAayy BAOCKOHaneHH51 aBia4iVlHo"l rpaBiMeTpLi1YHo'i CLi1CTeMLi1AJ151

BLi1MiptOBaHb aHOManiVl npLi1CKOpeHH51 CLi1nLi1T51>KiHH51, l1.\0 MiCTLi1Tb CLi1CTeMY BLi13HayeHH51 HaBira4iVlHLi1X

napaMeTpiB, BLi1MiptOBay BLi1COTLi1Ta BCTaHOBneHLi1Vl Ha ABOBicHiVl nnaT¢opMi rpaBiMeTp, BLi1XOALi15lKLi1X

niAKIltOyeHi AO BXOAiB 60pTOBo"i 4Li1¢POBo"i 06YLi1CntOBanbHo"i MaWLi1HLi1, Wn51XOM TOro, l1.\0 yyrnLi1BLi1Vl

eJleMeHT rpaBiMeTpa p03Mil1.\eHLi1Vl y repMeTLi1YHoMY Kopnyci, npY>KHQ. ni,Q>KaTLi1Vl AO OCHOBLi1 i

30 BLi1KOHaHLi1Vl y BLi1rJl51Ai iHep4iVlHo"i MaCLi1 Ta n'E:30naKeTa, Ha TOP451X 5lKOtO 3HaXOA51TbC51 i30n51TOpLi1,

npLi1YOMY yaCTOTa BnaCHLi1X KOnLi1BaHb n'E:30naKeTa AOpiBHtOE: YaCTOTi nepeTLi1HY cneKTpanbHLi1X

l1.\inbHOCTeVl KOpLi1CHOrO CLi1rHany npLi1CKOpeHH51 CLi1nLi1 T51>KiHH51 Ta CLi1rHany OCHOBHo"i 3aBaALi1

BepTLi1KanbHoro npLi1CKOpeHH51 niTaKa, l1.\06 3a6e3neYLi1TLi1 niABLi1l1.\eHH51 TOYHOCTi BLi1MiptOBaHb aHoManiVl

npLi1CKOpeHH51 CLi1JlLi1T51>KiHH51.

35 nOcTaBneHa 3aAaya BLi1piwyE:TbC51 TaKLi1M YLi1HOM.

LJYTnLi1BLi1VleneMeHT rpaBiMeTpa BLi1KOHaHO y BLi1rJl51Ai iHep4iVlHo"i MaCLi1 Ta n'E:30naKeTa, Ha TOP451X

5lKOro p03Mil1.\eHi i30n51TOpLi1. n'E:30naKeT npa4tOE: Ha OCHOBi Ae¢opMa4i"l CTLi1CHeHH51-p03T51rYBaHH51.

LJyrJlLi1BLi1Vl eneMeHT npy>KHO niATLi1CHyTLi1Vl AO OCHOBLi1 rBLi1HTOM. npLi1H4Li1n P060TLi1 rpaBiMeTpa

oCHOBaHLi1Vl Ha BLi1KOpLi1CTaHHi np51MOrO n'E:30eneKTpLi1YHOrO e¢eKTY. LJacToTa BnaCHLi1X KOnLi1BaHb

40 n'E:30naKeTa rpaBiMeTpa AOpiBHtOE: YaCTOTi nepeTLi1HY cneKTpanbHLi1X l1.\inbHOCTeVl KOpLi1CHOrO CLi1rHany

npLi1CKOpeHH51 CLi1nLi1 T51>KiHH51 Ta CLi1rHany OCHOBHO"l 3aBaALi1 BepTLi1KanbHoro npLi1CKOpeHH51 JliTaKa.

3aBA51KLi1 4bOMy, n'E:30naKeT BLi1KOHyE: ¢YHK4i"l 5lK yyrnLi1Boro eneMeHTa CLi1CTeMLi1-BLi1HaxOAY, TaK i

¢inbTpa HLi13bKLi1XYaCTOT, BiAOKpeMJltOtOYLi1 KOPLi1CHLi1VlCLi1rHan npLi1CKOpeHH51 CLi1nLi1T51>KiHH51 BiA 3aBaA.

Bce 4e yCyBaE: Heo6xiAHicTb BLi1MiptOBaHH51 CLi1rHany OCHOBHo"i 3aBaALi1 BepTLi1KanbHOro npLi1CKOpeHH51

45 niTaKa i AOAaTKoBoro BiAOKpeMJleHH51 BiA Hboro KOpLi1CHOro CLi1rHaJlY npLi1CKOpeHH51 CLi1nLi1T51>KiHH51, 5lK 4e

BiA6yBaE:TbC51 y npOTOTLi1ni.

TaKLi1M YLi1HOM, 3anponOHOBaHa aBia4iVlHa rpaBiMeTpLi1YHa CLi1CTeMa AJl51 BLi1MiptOBaHb aHOManiVl

npLi1CKOpeHH51 CLi1nLi1 T51>KiHH51 3a6e3neYYE: cynE:Be niABLi1l1.\eHH51 TOYHOCTi BLi1MiptOBaHH51 aHOMaJliVl

npLi1CKOpeHH51 CLi1nLi1T51>KiHH51.

50 Cyrb BLi1HaxOAY n051CHtOE:TbC51 KpeCneHH51MLi1.

nepeniK KpecneHb:

- ¢ir. 1 - cTpyKTypHa cxeMa aBia4iVlHo"i rpaBiMeTpLi1YHo"i CLi1CTeMLi1 An51 BLi1MiptOBaHb aHoManiVl

npLi1CKOpeHH51 CLi1nLi1T51>KiHH51;

- ¢ir. 2 - rpa¢iK cneKTpanbHLi1X l1.\inbHOCTeVl cLi1rHaniB npLi1CKOpeHH51 CLi1JlLi1 T51>KiHH51 Ta

55 BepTLi1KaJlbHOrO npLi1CKOpeHH51 niTaKa.

ABia4iVlHa rpaBiMeTpLi1YHa CLi1CTeMa AJ151 BLi1MiptOBaHb aHOMaJliVl npLi1CKOpeHH51 CLi1JlLi1T51>KiHH51 (¢ir.

1) MicTLi1Tb CLi1CTeMY 1 BLi13HayeHH51 HaBira4iVlHLi1X napaMeTpiB, BLi1MiptOBay 2 BLi1COTLi1i BCTaHOBneHLi1Vl Ha

ABOBicHiVl nJlaT¢OpMi 5 rpaBiMeTp 3, BLi1XOALi15lKLi1XniAKIltOyeHi AO BXOAiB 6l\OM 4.
LJYTJlLi1BLi1VleneMeHT rpaBiMeTpa 3 p03Mil1.\eHLi1Vl y repMeTLi1YHoMY Kopnyci 6 i BLi1KOHaHLi1Vly BLi1rJl51Ai

60 iHep4iVlHo"l MaCLi1 9 Ta n'E:30naKeTa 7, Ha TOP451X 5lKOrO p03Mil1.\eHi i30n51TOpLi1 8. LJyrnLi1BLi1Vl eneMeHT



rpasiMeTpa 3 npy>KHO niAn1cHyTlr1lii AO OCHOSlr1 10 rSlr1HTOM 11. YacToTa SnaCHlr1X KOnlr1SaHb
n'e30naKeTa 7 AopisHlOe YaCTOTi nepeTlr1Hy cneKTpanbHlr1X l.4inbHOCTelii KOplr1CHOrO Clr1rHany
nplr1CKOpeHHfl Clr1nlr1Tfl>KiHHfl Ta Clr1rHany OCHOSHO'j 3aSaAlr1 SepTlr1KanbHoro nplr1CKOpeHHfl niTaKa.

Asial.\iliiHa rpaSiMeTplr1YHa Clr1CTeMa Anfl slr1MiplOSaHb aHoManilii nplr1CKOpeHHfl Clr1nlr1 Tfl>KiHHfl
5 npal.\lOe HacTynHlr1M Ylr1HOM.

niA AielO nplr1CKOpeHHfl gz Clr1nlr1 Tfl>KiHHfl Ha iHepl.\iliiHy Macy 9, sara flKO'j m, Slr1Hlr1Kae Clr1na

Tfl>KiHHfl G [3]:

G = mgZ' (1)
flKa 3YMosnlOe nepeMil.4eHHfl iHepl.\iliiHo'j MaClr1 9 Ha Senlr1Ylr1HY X. rl K HacniAoK, n'e30naKeT 7

10 CTlr1CKaeTbCfl a60 p03TflryeTbcfl Ha TaKy >K Senlr1Ylr1HY X, i Ha liioro nosepxHi Slr1Hlr1Kae eneKTplr1YHlr1lii

3apflA Q (flSlr1l.4e npflMoro n'e30eepeKTY), flKlr1lii npflMO nponopl.\iliiHlr1lii gz. Blr1xiAHlr1lii Clr1rHan fz
rpasiMeTpa 3 AopisHlOe [3]:

f == ±Q{gJ (2)
z C 'nE

Ae CnE - eMHicTb n'e30naKeTa 7.

15 Blr1xiAHlr1lii Clr1rHan fz rpasiMeTpa 3 3anlr1WeMO y Slr1rnflAi [2]:

fz = gz + O'fi ,(3)

Ae 0' .. - nOXlr16Ka siA snnlr1sy SepTlr1KanbHOro nplr1CKOpeHHfl h niTaKa.
h

nepeSa>KHa yaCTOTa W KOplr1CHOrO Clr1rHany nplr1CKOpeHHfl Clr1nlr1 Tfl>KiHHfl (epir. 2, Kplr1Sa 2)
AopisHlOe 0,00175 paA/c, a nepeSa>KHa yaCTOTa Clr1rHanY-3aSaAlr1 SepTlr1KanbHOro nplr1CKOpeHHfl niTaKa

20 - 0,269 paA/c (epir. 2, Kplr1Sa 1). rpaepiKlr1 cneKTpanbHlr1X l.4inbHOCTclii nplr1CKOpeHHfl Clr1nlr1 Tfl>KiHHfl

Gg(W) Ta SepTlr1KanbHoro nplr1CKOpeHHfl niTaKa Gfi(W) nepeTlr1HalOTbCfl y TOYl.\i w=0,1 paA/c. CaMe

3a AonoMorolO Slr1KOplr1CTaHHfl epinbTpa 3 yaCTOTOIO 3pi3Y 0,1 paA/c MO>KHa siAoKpeMnlOSaTlr1 KOPlr1CHlr1lii
Clr1rHan i3 nOXlr16KOIO, MeHWOIO Hi>K 1 Mran. nplr1 I.\bOMY y slr1xiAHOMy clr1rHani rpasiMeTpa, oKpiM snnlr1sy
SepTlr1KanbHOro nplr1CKOpeHHfl niTaKa, TaKO>K ycysalOTbcfl iHWi KOMnOHe~lr1 36ypeHb, nepeSa>KHa

25 yaCTOTa flKlr1X 6inbwa 3a 0,1 paA/c . .00 TaKlr1X 36ypeHb Hane>KaTb nocTynanbHi si6ponplr1CKOpeHHfl 3
nepeSa>KHOIO yaCTOTOIO 3140 paA/c Ta KYTosi si6ponplr1CKOpeHHfl 3 nepeSa>KHOIO yaCTOTOIO nOHaA 0,1
paA/c [2].

BnacHa yaCTOTa Ulo rpasiMeTpa 3 AopisHlOe [3]:

Wo = J~:;,(4)

30 Ae: S , E , h - nn0l.4a, MOAynb npy>KHOCTi MaTepiany i Slr1COTa n'e30naKeTa 7 siAnosiAHo.
n n n

rlK Slr1AHO 3 epopMynlr1 (4), wnflXOM niA60py n'e30MaTepiany Ta reOMeTplr1YHlr1X P03Mipis

n'e30naKeTa 7 MO>KHa SCTaHOSlr1Tlr1 snacHy YaCToTy Ulo rpasiMeTpa 3, 1.40 AopisHlOe 0,1 paA/c, Ta

niKsiAysaTlr1 HaflsHicTb 3HayeHHfl SepTlr1KanbHOro nplr1CKOpeHHfl h y slr1xiAHOMy clr1rHani:

fz = gz . (5)

35 Y epopMyni (5) siACYTHe 3HayeHHfl nOXlr16Klr1 siA snnlr1sy SepTlr1KanbHoro nplr1CKOpeHHfl h niTaKa.
l...\e csiAYlr1Tb npo Te, 1.40 n'e30naKeT 7 Slr1KoHye epYHKI.\i'j OAHOyaCHO i YYTnlr1soro eneMeHTa rpasiMeTpa
3, i epinbTpa Hlr13bKlr1XyaCTOT.

Blr1xiAHlr1lii Clr1rHan fz rpasiMeTpa 3 nOAaeTbcfl Ha sxiA 6l...\OM 4, KYAlr1 TaKO>K nOAalOTbcfl slr1xiAHi

Clr1rHanlr1 siA Clr1CTeMlr11 Slr13HayeHHfl Hasiral.\iliiHlr1X napaMeTpis Ta slr1MiplOSaya 2 Slr1COTlr1.6l...\OM 4 Ha

40 OCHosi OTplr1MaHlr1X AaHlr1X 06Ylr1cnlOe aHoMani'i i1g nplr1CKOpeHHfl Clr1nlr1Tfl>KiHHfl 3a epopMynolO [2].

i1g = fz + E + A - 'Yo (6)

Ae fz - slr1xiAHlr1lii Clr1rHan rpasiMeTpa 3;

E - nonpasKa ETsewa;

A - nonpaSKa 3a Slr1COTY;

45 'Yo - AOsiAKose 3HayeHHfl nplr1CKOpeHHfl Clr1nlr1Tfl>KiHHfl.



TaKIi1M 4Ii1HOM, aSiaLjlli1Ha rpaSiMeTpli14Ha CIi1CTeMa-SIi1HaxiA 3a6e3ne4YC cyncse niASli1l.L.1eHH51
T04HOCTi SIi1MiplOSaHbaHOMaJlilit npIi1CKOpeHH51CIi1JlIi1T51>KiHH51.
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