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(57) Pe¢epaT:

BIi1MiplOBaJlbHa TeXHiKa, BIi1Haxig MO>Ke 6YTIi1 BIi1KOpIi1CTaHIi1V1gIlS'1 npoBegeHHH rpaBiMeTpli1YHIi1X BIi1MipiB

Ha JliTaJlbHIi1X anapaTax y reoge3i"i, reoJlori"i, iHepl.jiaJlbHIi1X CIi1CTeMaX HaBiral.jiL

ABial.jiVlHa rpaBiMeTpli1YHa CIi1CTeMa gJlH BIi1MiplOBaHb aHoMaJliVi npli1CKOpeHHH CIi1JlIi1TH>KiHHH MicTIi1Tb

cIi1cTeMY BIi13HayeHHH HaBiral.jiVlHli1x napaMeTpiB, BIi1MiplOBay BIi1COTIi1 Ta BCTaHoBJleHIi1V1 Ha gBoBicHiVi

nJlaTCpOpMi rpaBiMeTp, BIi1XOgli1 HKIi1X nigKJllOyeHi go BxogiB 60pTOBO'i l.jli1eppoBo·i 06YIi1CJllOSaJlbHo"i

MaWIi1HIi1. LJYTJlIi1BIi1V1eJleMeHT rpaBiMeTpa p03MiLl.\eHIi1V1 y repMeTIi1YHoMY Kopnyci i BIi1KoHaHIi1V1 y

Bli1rJlHgi gBOX BepTIi1KaJlbHIi1X CTpyH. BepTIi1KaJlbHi CTpyHIi1 e igeHTIi1YHIi1MIi1 i npli1KpinJleHi OgHIi1M KiHl.jeM

go Bepxy i HIi13Y iHepl.jiVlHo"i MaCIi1. IHepl.jiVlHa Maca npli1KpinJleHa go npOTIi1Jle>KHIi1X 6iYHIi1X CTOpiH

repMeTIi1YHOrO Kopnycy npY>KHIi1M eJleMeHTOM. BiJlbHi KiHl.ji BepTIi1KaJlbHIi1X CTpyH 3'egHaHi 3i

CTPYHHIi1MIi1 reHepaTOpaMIi1, BIi1XOgli1 HKIi1X 3'egHaHi 3 BxogaMIi1 cyMaTOpa.

nigBIi1Ll.\eHHH TOYHOCTi BIi1MiplOBaHb aHoMaJliVi npli1CKOpeHHH CIi1JlIi1TH>KiHHH.



B\I1HaxiA Hane)l{\I1Tb AO ranY3i B\I1MipfOBanbHOr TeXHiK\I1 i MO)l{e 6YT\I1 B\I1KOp\l1CTaH\I1V1An51
npOBeAeHH51 rpaBiMeTp\l14H\I1X B\I1MIPIB Ha niTanbH\I1X anapaTaX y reOAe3ir, reonorir, iHep~ianbH\I1X
C\I1CTeMaXHaBira~iL

HaVl6inbw 6n\l13bKOfO 3a cyKynHicTfO cynE:B\I1X 03HaK AO B\I1HaXOAY E: aBia~iVlHa rpaBiMeTp\l14Ha
5 C\I1CTeMaAn51 B\I1MipfOBaHb aHoManiVi np\l1CKOpeHH51c\I1n\l1T51)l{iHH51,1.1\0B\I16paHa 5lK npOTOT\I1n [1].

CninbH\I1M\I1 cynE:B\I1M\I1 03HaKaM\I1 c\I1cTeM\I1-npoToT\I1ny Ta c\I1cTeM\I1-B\I1HaxoAY E: Te, 1.1\0 BOH\I1

MicT51Tb c\I1cTeMY B\I13Ha4eHH51 HaBira~iVlH\I1X napaMeTpiB, B\I1MipfOBa4 B\I1COT\I1Ta BCTaHOBneH\I1V1Ha

ABOBicHiVi nnaTCpopMi rpaBiMeTp, B\I1XOA\I1 5lK\I1X niAKnf04eHi AO BXOAiB 60pTOBOr ~\I1eppOBOr
064\11CnfOBanbHOr MaW\I1H\I1(6l...\OM).

10 npOTe, Ha BiAMiHy BiA C\I1CTeM\I1-B\I1HaxoAY,B C\I1CTeMi-npOTOT\I1ni 4YTn\l1B\I1V1eneMeHT rpaBiMeTpa
B\I1KOHaH\I1V1Ha OCHOBi ABOX Tp\l1CTeneHeB\I1X ripOCKOniB. Pe3ynbTaT\I1 B\I1MipfOBaHb, OTp\l1MaHi 3a
AonoMorofO TaKoro rpaBiMeTpa, MicT51Tb 3Ha4Hi nOX\I16K\I1,B\I1Kn\l1KaHi,B nepwy 4epry, BepT\I1KanbH\I1M

np\l1CKOpeHH51Mh niTaKa [2]. TOMy BiAoKpeMneHH51 KOP\l1CHOroc\I1rHany np\l1CKOpeHH51c\I1n\l1T51)l{iHH51BiA

h Y npOTOT\I1ni BiA6yBaE:TbC51 3a AonoMorofO 6l...\OM Wn51XOM nOABiVlHoro A\I1epepeH~ifOBaHH51 AaH\I1x,
15 OTp\l1MaH\I1X B\I1MipfOBa4eM B\I1COT\I1.OAHaK, iCHyf04i Ha CbOrOAHiwHiVi AeHb 3ac06\11 He CnpOMO)l{Hi

3a6e3ne4\11T\I1 He06xiAHy T04HicTb B\I1MipfOBaHH51 h, 5lKe nepeB\I1I.1\YE:KOP\l1CH\I1V1C\I1rHan np\l1CKOpeHH51
c\I1n\l1 T51)l{iHH51y 103 pa3iB [2]. rlK HacniAoK, 3MeHwYeTbC51 T04HicTb B\I1MipfOBaHH51 aHoManiVi
np\l1CKOpeHH51c\I1n\l1T51)l{iHH51.

B eKcTpeManbH\I1X yMoBax, 5lK\I1M\I1xapaKTep\l13YfOTbC51 rpaBiMeTp\l14Hi B\I1MipfOBaHH51Ha niTaKy, B
20 C\I1CTeMi-npOTOT\I1ni B\I1H\I1KaE:P51A iHCTpYMeHTanbH\I1X nOX\I160K ycix CKnaAOB\I1X "Ii eneMeHTiB. l...\e

nOX\I16K\I1,B\I1Kn\l1KaHi3MiHaM\I1 TeMnepaTyp\l1, aTMocepepHoro T\I1CKY,BonorocTi.
TaK\I1M 4\11HOM, cynE:B\I1M HeAoniKoM aBia~iVlHo·i rpaBiMeTp\l14Ho'i c\I1cTeM\I1-npoToT\I1ny E: H\I13bKa

T04HicTb B\I1MipfOBaHH51aHoManiVi np\l1CKOpeHH51c\I1n\l1T51)l{iHH51.

B OCHOBy B\I1HaxoAY nOCTaBneHO 3aAa4Y BAocKoHaneHH51 aBia~iVlHOr rpaBiMeTp\l14Ho·i C\I1CTeM\I1An51
25 B\I1MipfOBaHb aHoManiVi np\l1CKOpeHH51c\I1n\l1T51)l{iHH51,1.1\0MicT\I1Tb c\I1cTeMY B\I13Ha4eHH51HaBira~iVlH\I1X

napaMeTpiB, B\I1MipfOBa4 B\I1COT\I1Ta BCTaHOBneH\I1V1Ha ABOBicHiVi nnaTepopMi rpaBiMeTp, B\I1XOA\I15lK\I1X
niAKnf04eHi AO BXOAiB 60pTOBOr ~\I1eppOBOr 064\11cnfOBanbHo'i MaW\I1H\I1,Wn51XOM Toro, 1.1\04YTn\l1B\I1V1
eneMeHT rpaBiMeTpa p03Mil.1\eH\I1V1 y repMeT\I14HoMY Kopnyci i B\I1KOHaH\I1VI y B\I1rn51Ai ABOX
BepT\I1KanbH\I1X CTpyH, 1.1\0E: iAeHT\I14H\I1M\I1i np\l1KpinneHi OAH\I1M KiH~eM AO Bepxy i H\I13Y iHep~iVlHOr

30 MaC\I1, 1.1\0np\l1KpinneHa AO npOT\I1ne>KH\I1X6i4H\I1X cTopiH repMeT\I14HOrO KO~YCY npY>KH\I1MeneMeHToM,
a BinbHi KiH~i BepT\I1KanbH\I1X CTpyH 3'E:AHaHi 3i CTPYHH\I1M\I1reHepaTOpaM\I1, B\I1XOA\I15lK\I1X3'E:AHaHi 3
BXOAaM\I1 cyMaTopa, 1.1\06 3a6e3ne4\11T\I1 niAB\I1l.1\eHH51T04HOCTi B\I1MipfOBaHb aHOManiVi np\l1CKOpeHH51
c\I1n\l1T51)l{iHH51.

nOcTaBneHa 3aAa4a B\I1piwYE:TbC51TaK\I1M4\11HOM.
35 YYTn\l1B\I1V1eneMeHT rpaBiMeTpa B\I1KOHaH\I1V1y B\I1rn51Ai ABOX BepT\I1KanbH\I1X CTpyH, 1.1\0 E:

iAeHT\I14H\I1M\I1i 3aKpinneHi OAH\I1M KiH~eM AO Bepxy i H\I13YiHep~iVlHOr MaC\I1. Y npo~eci B\I1MipfOBaHH51
oAHa BepT\I1KanbHa cTpyHa CT\I1CKaE:TbC51,a iHwa - p03T51rYeTbC51BiA nepeMil.1\eHH51 iHep~iVlHor MaC\I1,
Cnp\l14\11HeHOrO AiE:fO np\l1CKOpeHH51 c\I1n\l1 T51>KiHH51.B\I1xiAHi C\I1rHan\l1 060x BepT\I1KanbH\I1X CTpyH
niAcyMoByfOTbC51 y cyMaTopi. Pe3ynbTYf04\11V1 KOP\l1CH\I1V1eneKTp\l14H\I1V1C\I1rHan 6YAe nOABOE:H\I1Mi He

40 6YAe MicT\I1T\I1 c\I1rHaniB nOX\I160K BiA Bnn\l1BY BepT\I1KanbHOro np\l1CKOpeHH51, 3an\l1WKOBOr
HeiAeHT\I14HOCTi KOHCTPYK~iVloAHaKoB\I1x BepT\I1KanbH\I1X CTpyH, Bnn\l1BY 3MiH\I1TeMnepaTyp\l1, BonoroCTi
Ta T\I1CKY30BHiwHbOro cepeAOB\I1l.1\a (T06TO iHcTpYMeHTanbH\I1x nOX\I160K), 5lKi MO>KyTb6YT\I13Ha4H\I1M\I1.

IHep~iVlHa Maca rpaBiMeTpa np\l1KpinneHa AO npOT\I1ne>KH\I1X6i4H\I1X CTopiH repMeT\I14Horo Kopnycy
npY>KH\I1MeneMeHTOM, Hanp\l1KnaA nnOCK\I1M\I1npY)l{\I1HaM\11.TaKa epiKca~i51 iHep~iVlHo·i MaC\I1A03BOn51E:

45 rVi pyxaT\I1cb n\l1we y BepT\I1KanbHoMY Hanp51Mi, niKBiAyf04\11 ~\I1M Bnn\l1B nepeXpeCH\I1X np\l1CKOpeHb Ha
B\I1xiAHi nOKa3\11rpaBiMeTpa.

YYTn\l1B\I1V1eneMeHT rpaBiMeTpa p03Mil.1\eH\I1V1y repMeT\I14HoMY Kopnyci, 1.1\0niKBiAyE: Bnn\l1B Ha

HbOro TaK\I1XepaKTOpiB 30BHiwHboro cepeAOB\I1l.1\a, 5lKTeMnepaTypa, BonoricTb, T\I1CK,5lKi Cnp\l14\11H51fOTb
n051BY iHCTpYMeHTanbH\I1x nOX\I160K.

50 3a AonoMorofO CTPYHH\I1XreHepaTopiB HanaWTOBaHO 4acToTy BnaCH\I1X KOn\l1BaHb rpaBiMeTpa TaK,
1.1\06 BOHa AOpiBHfOBana 0,1 c·1 - 4acToTi nepeT\I1HY cneKTpanbH\I1X l.1\inbHOCTeVi KOp\l1CHOrOc\I1rHany

np\l1CKOpeHH51c\I1n\l1T51>KiHH51Ta HaVl6inbworo 36ypeHH51 - BepT\I1KanbHoro np\l1CKOpeHH51h. TOAi, 3riAHo
[2], 4YTn\l1B\I1V1eneMeHT rpaBiMeTpa B\I1MipfOE: n\l1we np\l1CKOpeHH51 c\I1n\l1 T51>KiHH51i He B\I1MipfOE:
BepT\I1KanbHe np\l1CKOpeHH51.

55 TaK\I1M 4\11HOM, 3anponoHoBaHa aBia~iVlHa rpaBiMeTp\l14Ha C\I1CTeMa An51 B\I1MipfOBaHb aHoManiVi
np\l1CKOpeHH51 c\I1n\l1 T51>KiHH513a6e3ne4YE: cynE:Be niAB\I1l.1\eHH51T04HOCTi B\I1MipfOBaHH51 aHoManiVi
np\l1CKOpeHH51c\I1n\l1T51>KiHH51.

CYTb B\I1HaxoAY n051CHfOE:TbC51KpeCneHH51M\I1.nepeniK KpecneHb:
epir. 1 - cTpyKTypHa cxeMa aBia~iVlHo'i rpaBiMeTp\l14Ho'i C\I1CTeM\I1An51 B\I1MipfOBaHb aHOManiVi

60 np\l1CKOpeHH51c\I1n\l1T51>KiHH51;



¢ir. 2 - rpasiMeTp asia4ill1Ho"i rpasiMeTpVlYHo"i CVlCTeMVIA11~ SVlMiplOsaHb aHOMa11ill1npVlcKopeHH~
CVl11VlT~>KiHH~;

¢ir. 3 - cxeMa p03noAi11y CVl11siA sn11Vlsy KOpVlCHOro cVlrHa11Y npVlcKopeHH~ CVl11VlT~>KiHH~ g,
36YPlOIOyoro sepTVlKa11bHoro npVlcKopeHH~ ii Ta cyMapHVlx iHcTpYMeHTa11bHVlx noxVl6oK 6i.

5 Asia4ill1Ha rpaSiMeTpVlYHa CVlCTeMa A11~ SVlMiplOSaHb aHOMa11ill1npVlCKOpeHH~ CVl11VlT~>KiHH~ (¢ir.
1) MicTVlTb cVlcTeMY 1 SVl3HaYeHH~ Hasira4ill1HVlX napaMeTpis, sVlMiplOSay 2 SVlCOTVIi sCTaHOS11eHVlII1Ha
AsosicHill1 n11aT¢opMi rpasiMeTp 3, SVlXOAVI~KVlX niAKIllOyeHi AO SXOAis 5WOM 4.

YYT11VlSVlII1e11eMeHT rpasiMeTpa 3 (¢ir. 2) p03Mil1\eHVlII1 y repMeTVlYHoMY Kopnyci 8 i sVlKOHaHVlII1y
sVlrn~Ai ASOX sepTVlKa11bHVlx CTpyH 6, 7, l1\O e iAeHTVlYHVlMVI. BOHVI npVlKpin11eHi OAHVlM KiH4eM AO

10 sepxy i HVl3Y iHep4ill1Ho"i MacVI 5, l1\O npVlKpin11eHa AO npOTVl11e>KHVlX6iYHVlX cTopiH repMeTVlYHoro
Kopnycy 8 npy>KHVlM e11eMeHTOM 12. Bi11bHi KiH4i sepTVlKa11bHVlx CTpyH 6, 7 3'eAHaHi 3i CTPYHHVlMVI
reHepaTopaMVI 10, 11, SVlXOAVI~KVlX3'eAHaHi 3 SXOAaMVI cyMaTopa 9.

Asia4ill1Ha rpasiMeTpVlYHa CVlCTeMa A11~ SVlMiplOsaHb aHOMa11ill1 npVlcKopeHH~ CVl11VlT~>KiHH~
npa410e HacTynHVlM YVlHOM.

15 Ha iHep4ill1Hy Macy 5 Aie npVlcKopeHH~ CVl11VlT~>KiHH~ g, sepTVlKa11bHe npVlcKopeHH~ ii 11iTaKa Ta
cyMapHi iHcTpyMeHTa11bHi noxVl6KVI 6i siA sn11Vlsy 3a11VlWKOSO'jHeiAeHTVlYHOCTi KOHCTpyK4ill1OAHaKOSVlX
CTpyH, siA sn11Vlsy 3MiHVI TeMnepaTypVl, S0110roCTi Ta TVICKY 30SHiwHboro cepeAOSVll1\a (¢ir. 3).
PiSH~HH~ CVl11Y3AOS>K oci Oz YyTIlVISOCTi rpasiMeTpa, cnp~MosaHo"i Y3AOS>K sepTVlKa11bHVlx CTpyH,
6YAe MaTVI SVlrn~A [2]:

Ae I, - sVlxiAHVlII1CVlrHa113i cTpyHHoro reHepaTOpa 10;

12 - sVlxiAHVlII1CVlrHa113i CTpyHHOro reHepaTopa 11;
J~ - sVlxiAHVlII1CVlrHa113 cyMaTopa 9;

25 m - sara iHep4ill1Ho"i MacVI;
3 piSH~HH~ (1) SVIAHO, l1\O sVlxiAHVlII1CVlrHa113 cyMaTopa 9 MicTVlTb nOAsoeHe 3HaYeHH~ KOpVlCHOro

.. ..... . .
cVlrHa11Y npVlCKopeHH~ CVl11VlT~>KIHH~ Ta He MICTVlTb sepTVlKa11bHe npVlCKopeHH~ h 11ITaKa Ta cyMapHI
iHcTpyMeHTa11bHi noxVl6KVI 6i.

BVlXiAHVlII1CVlrHa11 fL 3 cyMaTopa 9 nOAaE:TbC~ Y 5WOM 4, KYAVITaKO>KnOAaIOTbC~ sVlxiAHi CVlrHa11Vl
30 siA CVlCTeMVI 1 SVl3HaYeHH~ Hasira4ill1HVlX napaMeTpis Ta sVlMiplOSaya 2 SVlCOTVI. Y 5WOM 4

06YVlC11IOE:TbC~3HaYeHH~ aHoMa11i"i 69 npVlCKopeHH~ CVl11VlT~>KiHH~ 3a ¢OPMY110IO [2]:

fL
Ae ' =2 - sVlxiAHVlII1CVlrHa11rpasiMeTpa 3;

35 E - nonpasKa ETsewa;
A - nonpaSKa Ha SVICOTY;

Yo - AOsiAKose 3HaYeHH~ npVlCKopeHH~ CVl11VlT~>KiHH~.

3 piSH~HH~ (2) SVIAHO, l1\O S HbOMY siACYTH~ CK11aAosa noxVl6KVI i; TaKVlM YVlHOM, asia4ill1Ha
rpasiMeTpVlYHa cVlcTeMa-sVlHaxiA 3a6e3neyye cynese niASVll1\eHH~ TOYHOCTi SVlMiplOsaHb aHOMa11ill1

40 npVlCKopeHH~ CVl11VlT~>KiHH~.
,Q>Kepe11aiH¢opMa4i"i:
1. naTeHT YKpa"iHVI Ha sVlHaxiA 79874, MnK G 01 V 7/00. Asia4ill1Ha rpasiMeTpVlYHa CVlCTeMa A11~

SVlMiplOsaHb aHOMa11ill1npVlcKopeHH~ CVl11VlT~>KiHH~ / O.M. 5e3seci11bHa, 10.0. nOAyaWVlHcbKVlII1. - NQ
a200509695; 3a~s11. 14.10.05; ony611. 25.07.07, 51011. NQ11.

45 2. 5e3seci11bHa O.M. Asia4ill1Hi rpasiMeTpVlYHi CVlCTeMVI Ta rpasiMeTpVl: MOHorpa¢i~ / O.M.
5e3seci11bHa. - :>KVlTOMVlP::>K,qTY, 2007.-604 c.

50 Asia4ill1Ha rpasiMeTpVlYHa CVlCTeMa A11~ SVlMiplOsaHH~ aHOMa11ill1 npVlCKopeHH~ CVl11VlT~>KiHH~, l1\O
MicTVlTb cVlcTeMY (1) SVl3HaYeHH~ Hasira4ill1HVlX napaMeTpis, sVlMiplOSay (2) SVlCOTVITa sCTaHOS11eHVlII1
Ha AsosicHill1 n11aT¢opMi rpasiMeTp (3), SVlXOAVI ~KVlX niAKIllOyeHi AO SXOAis 60PTOsO"i 4V1¢poso"i
06YVlC11IOSa11bHo"iMaWVlHVI (5WOM) (4), ~Ka BiApi3Hs:lCTbCs:I TVlM, l1\O YYTIlVlSVlII1e11eMeHT rpasiMeTpa
(3) p03Mil1\eHVlII1 y repMeTVlYHoMY Kopnyci (8) i sVlKOHaHVlII1y sVlrn~Ai ASOX sepTVlKa11bHVlx CTpyH (6),

55 (7), l1\O e iAeHTVlYHVlMVI i npVlKpin11eHi OAHVlM KiH4eM AO sepxy i HVl3Y iHep4ill1Ho"i MacVI (5), l1\O



np~KpinneHa AO npOT~ne>KH~X 6iYH~X CTopiH repMeT~YHOrO Kopnycy (8) npY>KH~M eneMeHTOM (12), a
sinbHi KiHlli sepT~KanbH~x CTpyH (6), (7) 3'eAHaHi 3i CTPYHH~M~ reHepaTOpaM~ (10), (11), S~XOA~ S'lK~X
3'eAHaHi 3 sXOAaM~ cyMaTopa (9), np~ llbOMy 3a AonOMorolO CTPYHH~X reHepaTopis (10), (11)
HanaWTosaHO YaCToTy snaCH~X Kon~saHb rpasiMeTpa (3) TaK, Ll..\o6 SOHa AOpisHlOsana 0,1 c-1

-

5 YaCTOTi nepeT~HY cneKTpanbH~x Ll..\inbHOCTeViKOP~CHOro c~rHany np~CKOpeHHS'I c~n~ TS'I>KiHHS'ITa
HaVi6inbworo 36ypeHHS'I, a caMe sepT~KanbHoro np~CKOpeHHS'I, KpiM Toro, 6L!OM (4) S~KOHaHa 3
MO>Kn~siCTIO 06Y~CneHHS'I 3HayeHHS'I aHoMani"l 3a epopMynolO t'lg = f + £ + A - Yo' Ae f - s~xiAH~Vi

c~rHan rpasiMeTpa (3), E - nonpasKa ETBewa, A - nonpasKa Ha S~COTY, Yo - AOsiAKose 3HayeHHS'I

np~CKOpeHHS'Ic~n~ TS'I>KiHHS'I.
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