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BlIlHaxig Halle>KlIlTb go B~MiplOBallbHO"j TexHiKlIl Ta MO>Ke 6yTlIl BlilKoplilCTaH~1I1A1l51 npOBe,QeHH51
rpaBiMeTplllYHlIlX BlilMipiB Ha lliTallbHlIlx anapaTax y reoge3i'j, reollori'i, iHep4iallbH~X ClilCTeMax
HaBira4i'i. n'e30rpaBiMeTp MicTlIlTb nplllCTpill1 06Y~ClleHH51 BlIlXigHOro c~rHallY rpaBiMeTpa Ta YYTlllllBlIlll1
elleMeHT, Ll.\0MicTlIlTb n'e30nllaCT~HlIl. LjYTlllllBlIlll1elleMeHT BlilKOHaHO3 gBoMa KaHallaMlIl, B KO>KHOMy3
5lKlIlXBCTaHOBlleHOno OgHOMy n'e30elleMeHTY, Ll.\0e igeHTlIlYHlIlMlil i BlilKOHaHiy BlIlr1l51gin'e30nllaCTlIlH
Ta iHep4ill1Ho'j MaClIl, Ll.\0 3aKpinlleHi ogHe Ha OgHOMy. n'e30elleMeHT ogHoro KaHallY p03TaWOBaHO
n'e30nllacn1HaMlil BH1Il3, a n'e30eIleMeHT iHworo KaHallY p03TaWOBaHO n'e30nIlaCTlilHaMlil Bropy.
BlIlxoglil n'e30nIlaCTlIlH 060x KaHaIliB 3'egHaHi 3 BxogaMlil CYMaTopa, BlIlXig 5lKOrO3'egHaHlIlll1 i3 BXOgOM
nplllCTpolO 06YlIlCIleHH51BlIlxigHoro ClIlrHaIlY rpaBiMeTpa. TeXHiYHlIlll1pe3YIlbTaT: nigBlIlLl.\eHH51TOYHOCTi
BlilMiplOBaHb rpaBiTa4ill1Horo np~CKOpeHH51.
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Bli1HaxiA Hane)f(li1Tb AO ranY3i Bli1MiplOBanbHOr TeXHiKli1 i MO)f(e 6yTli1 Bli1KOpli1CTaHli1~An5l
npOBeAeHH5l rpaBiMeTpli14Hli1X Bli1MipiB Ha niTanbHli1X anapaTaX y reOAe3ir, reonorir, iHepllianbHli1X
Cli1CTeMaXHaBirallir.

Ha~6inbw 6nli13bKli1M 3a cyKynHicTIO cyrreBli1X 03HaK AO Bli1HaXO,Qye n'e30rpaBiMeTp [1], ll.I0
5 Bli16paHli1~5lKnpOTOTli1n.

CninbHli1Mli1 cyneBli1Mli1 03HaKaMli1 npOTOTli1ny Ta Bli1HaxOAY e Te, ll.I0 BOHli1 MiCT5lTb npli1CTplli1

064li1CneHH5l Bli1XiAHOroCli1rHany rpaBiMeTpa Ta 4YTnli1Bli1~eneMeHT, ll.I0 MiCTli1Tbn'e30nnaCTli1Hli1.

npOTe, Ha BiAMiHy BiA rpaBiMeTpa-Bli1HaXOAY, 4YTnli1Bli1~ eneMeHT rpaBiMeTpa-npOTOTli1ny e
0AHoKaHanbHli1M i Bli1KOHaHli1~y Bli1rn5lAi Ha60py n'e30nnaCTli1H. LJacToTa BnaCHli1XKOnli1BaHb4YTnli1Boro

10 eneMeHTa AOpiBHlOe Ha~6inbwi~ 4acTOTi rpaBiTalli~Hli1X npli1CKOpeHb, ll.I0 MO)f(e 6yTli1 Bli1Mip5lHa Ha
epoHi 3aBaA (0,1 paA/c). npli1 lIbOMy n'e30nnaCTli1Hli1 rpaBiMeTpa-npOTOTli1ny Bli1KOHYIOTbepYHKlIir
4YTnli1Boro eneMeHTa Ta epinbTpa Hli13bKli1X4aCTOT OAH04aCHO, BiAoKpeMnlO104li1 KOPli1CHli1~Cli1rHan
rpaBiTalli~Horo npli1CKOpeHH5l BiA Bli1COK04aCTOTHli1X3aBaA (B OCHOBHOMy lie BepTli1KanbHe
npli1CKOpeHH5lniTaKa).

15 OAHaK, KOHCTpyKlIi5l rpaBiMeTpa-npOTOTli1ny He nepeA6a4ae KOMneHcallilO iHCTpYMeHTanbHli1X
nOXli160K BiA Bnnli1BY 3MiHli1 TeMnepaTypli1, BonorocTi Ta Tli1CKY30BHiwHbOro cepeAOBli1ll.Ia, 5lKi e
3Ha4Hli1Mli1 B eKCTpeManbHli1X yMoBax, 5lKli1Mli1xapaKTepli13YIOTbC5l Bli1MipIOBaHH5l 3a AonoMorolO
rpaBiMeTpa-npOTOTli1ny [2].

TaKli1M 4li1HOM, cyneBli1M HeAoniKoM rpaBiMeTpa-npOTOTli1ny e Hli13bKa T04HicTb Bli1MiplOBaHb
20 rpaBiTalli~Horo npli1CKOpeHH5l.

B OCHOBy Bli1HaxoAY nOCTaBneHO 3aAa4Y BAocKoHaneHH5l n'e30rpaBiMeTpa, ll.I0 MicTli1Tb npli1cTpi~
064li1CneHH5l Bli1xiAHOro Cli1rHany rpaBiMeTpa Ta 4YTnli1Bli1~ eneMeHT, ll.IO MicTli1Tb n'e30nnaCTli1Hli1,
Wn5lXOM TOro, ll.I0 4YTnli1Bli1~eneMeHT Bli1KOHaHO3 ABOMa KaHanaMli1, B KO)f(HOMY3 5lKli1XBCTaHOBneHO
no OAHOMy n'e30eneMeHTY, ll.IO e iAeHTli14Hli1Mli1i Bli1KOHaHiy Bli1rn5lAi n'e30nnaCTli1H Ta iHeplli~HOr MaCli1,

25 ll.I0 3aKpinneHi oAHe Ha OAHOMy, npli140My n'e30eneMeHT oAHoro KaHany p03TawoBaHo
n'e30nnaCTli1HaMli1 BHli13, a n'e30eneMeHT iHWOro KaHany p03TawoBaHo n'e30nnaCTli1HaMli1 Bropy,
npli140My Bli1XOAli1n'e30nnaCTli1H 060x KaHaniB 3'eAHaHi 3 BXOAaMli1cyMaTopa, Bli1xiA 5lKOrO3'eAHaHli1~ i3
BXOAOM npli1CTpOIO 064li1CneHH5l Bli1xiAHOro Cli1rHany rpaBiMeTpa, ll.I06 3a6e3ne4li1Tli1 niABli1ll.1eHH5l
T04HOCTi Bli1MiplOBaHb rpaBiTalli~Horo npli1CKOpeHH5l. <It

30 niABli1ll.1eHH5lT04HOCTi Bli1MipIOBaHH5ly rpaBiMeTpi-Bli1HaXOAi 3a6e3ne4yeTbC5l 3a paxyHoK TOro, ll.IO
cTBopeHo APyrli1~ KaHan Bli1MipIOBaHH5l.,Qn5l lIbOro 4YTnli1Bli1~eneMeHT Bli1KOHaHO3 ABOMa KaHanaMli1.
n'e30eneMeHT OAHOro KaHany, ll.IO BCTaHOBneHli1~ iHeplli~HOIO MacolO Ha n'e30nnaCTli1HaX, npalllOe Ha
CTli1CHeHH5l.IAeHTli14Hli1~ ~OMY n'e30eneMeHT iHWOro KaHany, ll.IO BCTaHOBneHli1~ iHeplli~HOIO MacolO
niA n'e30nnaCTli1HaMli1, npaL.1lOeHa p03T5lr. Bli1xiAHi eneKTpli14Hi Cli1rHanli1 n'e30nnaCTli1H 060x KaHaniB

35 niAcyMoBylOTbC5l y cyMaTopi. Pe3ynbTYI04li1~ KOPli1CHli1~eneKTpli14Hli1~ Cli1rHan 6YAe nponOpL.1i~Hli1M
nOABoeHoMy Cli1rHany rpaBiTaL.1i~Horo npli1CKOpeHH5l. OT)f(e, 3aBA5lKli1 Bli1KOpli1CTaHHIOAOAaTKoBo
BBeAeHoro APyroro KaHany Bli1MipIOBaHH5l, 3a6e3ne4yeTbC5l BiACyTHicTb y Bli1xiAHOMy cli1rHani
rpaBiMeTpa-Bli1HaxOAY cli1rHaniB nOXli160K BiA Bnnli1BY BepTli1KanbHoro npli1CKOpeHH5l, BiA 3anli1WKoBo"i
HeiAeHTli14HOCTi KOHCTPYKL.1i~oAHaKOBli1X n'e30nnaCTli1H Ta Mac, BiA Bnnli1BY 3MiHli1 TeMnepaTypli1,

40 BonorocTi Ta Tli1CKY30BHiwHboro cepeAOBli1ll.1a (T06TO iHCTpYMeHTanbHli1X nOXli160K), 5lKi MO)f(YTb6yTli1
3Ha4Hli1Mli1.

TaKli1M 4li1HOM, 3anponOHOBaHli1~ n'e30rpaBiMeTp 3a6e3ne4ye cyneBe niABli1ll.1eHH5l T04HOCTi
Bli1MipIOBaHH5lrpaBiTaL.1i~Horo npli1CKOpeHH5l.

CYTb Bli1HaxOAYn05lCHlOeTbC5lKpeCneHH5lM, Ae 306pa)f(eHO CTpyKTypHy cxeMy n'e30rpaBiMeTpa.
45 Y n'e30rpaBiMeTpi, ll.IO nponoHyeTbC5l, 4YTnli1Bli1~ eneMeHT 1 Bli1KOHaHO3 ABOMa KaHanaMli1, B

KO)f(HOMY 3 5lKli1X BCTaHOBneHO no OAHOMy n'e30eneMeHTY. n'e30eneMeHTli1 060x KaHaniB e
iAeHTli14Hli1Mli1i Bli1KOHaHiy Bli1rn5lAi n'e30nnaCTli1H Ta iHepL.1i~HorMaCli1, ll.I0 3aKpinneHi OAHe Ha OAHOMy.
n'e30eneMeHT 3 OAHOro KaHany p03TawoBaHo n'e30nnaCTli1HaMli1 BHli13, a n'e30eneMeHT 4 iHWOro
KaHany p03TawoBaHo n'e30nnaCTli1HaMli1 Bropy. Bli1XOAli1 n'e30nnaCTli1H 060x KaHaniB 3'eAHaHi 3

50 BXOAaMli1cyMaTopa 5, Bli1xiA 5lKOro 3'eAHaHli1~ i3 BXOAOM npli1CTpOIO2 064li1CneHH5l Bli1xiAHOro Cli1rHany
rpaBiMeTpa.

n'e30rpaBiMeTp npaL.1lOeHacTynHli1M 4li1HOM.

Ha n'e30eneMeHTli1 060x KaHaniB Aie rpaBiTaL.1i~He npli1CKOpeHH5l gz, BepTli1KanbHe npli1CKOpeHH5l

~z niTaKa Ta iHcTpyMeHTanbHi nOXli16Kli1~i BiA Bnnli1BY 3anli1WKOBo"i HeiAeHTli14HOCTi KOHCTPYKL.1i~
55 0AHaKOBli1Xn'e30nnaCTli1H Ta Mac, BiA Bnnli1BY 3MiHli1TeMnepaTypli1, BonorocTi Ta Tli1CKY30BHiwHbOro

cepeAOBli1ll.1a. rlKll.IO cnpOeKTyBaTli1 Bci L.1iBnnli1Bli1Ha Bli1MiplOBanbHY Bicb Oz rpaBiMeTpa-Bli1HaXOAY Ta
BpaxyBaTli1 Te, ll.I0 n'e30eneMeHT 3 OAHoro KaHany npaL.1lOeHa CTli1CHeHH5l,a n'e30eneMeHT 4 iHworo
KaHany - Ha p03T5lr, TO OTpli1MaeMO [2]:

u1 = k(mgz + m~z + ~i).,



U2 = k(mgz -mM-~i),

Ae u1 - Bli1XiAHli1~eneKTpli14Hli1~ Cli1rHan n'e30nnaCTli1H OAHOrO KaHany;

U2 - Bli1XiAHli1~eneKTpli14Hli1~ Cli1rHan n'e30nnaCTli1H iHWOro KaHany;
m - Bara iHepl..li~Ho'i MaCli1y KO>KHOMyKaHani;

5 k - n'e30eneKTpli14Ha CTana.

Bli1xiAHi eneKTpli14Hi Cli1rHanli1 u1 Ta u2 n'e30nnaCTli1H o6ox KaHaniB niAcyMoByfOTbC5't y cyMaTopi 5:

uL =u1 +u2 =2kmgz ,

Ae uL - Bli1xiAHli1~Cli1rHan cyMaTopa 5.

Bli1xiAHli1~ Cli1rHan uL cyMaTopa 5 nOAaeTbC5't Y npli1cTpi~ 2 064li1CneHH5't Bli1xiAHOro Cli1rHany
10 rpaBiMeTpa, Ae BiH 064li1CnfOeTbC5't 3a neBHli1~ iHTepBan 4acy. Y KiHl..leBoMy pe3ynbTaTi OTpli1MyeMo

Bli1XiAHli1~ Cli1rHan T npli1CTpOfO 2 064li1CneHH5't Bli1xiAHOro Cli1rHany rpaBiMeTpa, 5'tKli1~ MicTli1Tb
nOABOeHli1~ Cli1rHan rpaBiTal..li~Horo npli1CKOpeHH5't. Y HbOMY nOBHicTfO BiAcyTHi TaKi nOXli16Kli1

Bli1MipfOBaHb, 5'tKi Cnpli14li1HeHi Bnnli1BOM BepTli1KanbHoro npli1CKOpeHH5't ~i Ta iHcTpYMeHTanbHli1X

nOXli160K ~i. OT>Ke, T04HicTb n'e30rpaBiMeTpa-Bli1HaxoAY 6YAe 3Ha4HO Bli1l..l10fO.
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2. 6e3BecinbHa O.M. ABial..li~Hi rpaBiMeTpli14Hi Cli1CTeMli1Ta rpaBiMeTpli1: MOHorpaepi5't / O.M.
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n'e30rpaBiMeTp, l..lI0 MicTli1Tb npli1cTpi~ (2) 064li1CneHH5't Bli1xiAHOro Cli1rHany rpaBiMeTpa Ta 4YTnli1Bli1~
eneMeHT (1), l..lIO MicTli1Tb n'e30nnaCTli1Hli1, 5'tKli1~BiApi3HH£TbCH Tli11l4,l..lIO 4YTnli1Bli1~ eneMeHT (1)

25 Bli1KOHaHO3 ABOMa KaHanaMli1, B KO>KHOMy3 5'tKli1XBCTaHOBneHO no OAHOMy n'e30eneMeHTY, l..lI0 e
iAeHTli14Hli1Mli1i Bli1KOHaHiy Bli1rn5'tAi n'e30nnaCTli1H Ta iHepl..li~Ho'i MaCli1, l..lIO3aKpinneHi OAHe Ha OAHOMy,
npli140My n'e30eneMeHT (3) OAHOro KaHany p03TawoBaHo n'e30nnaCTli1HaMli1 BHli13, a n'e30eneMeHT (4)
iHWOro KaHany p03TawoBaHo n'e30nnaCTli1HaMli1 Bropy, npli140My Bli1XOAli1n'e30nnaCTli1H o6ox KaHaniB
3'eAHaHi 3 BXOAaMli1 cyMaTopa (5), Bli1xiA 5'tKOro 3'eAHaHli1~ i3 BXOAOM npli1CTpOfO (2) 064li1CneHH5't

30 Bli1xiAHOro Cli1rHany rpaBiMeTpa.
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