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NMNPELLU3UOHHBIN ®PASOUHIAUKATOP

M. C. POMTMAH, A. 1. KPAMHIOK, 0. B. ITMKAJIKNH

(TTpexcraB/ieHa HayyHO-TEXHHUECKHM CeMHHApOM (aKy/bTeTa aBTOMATHKH H BHIYHUCIHTENbHO
TeXHHKH)

HcenenoBanns (poTosaekTpHUeCKHX Tpeo6pasoBareseil, NpoBeJeHHbIE
Ha Kadeape palHOTeXHUKH, I0Ka3aJH, 4TO UMeeTCs peasbHasi BO3MOXKHOCTD
CpaBHEHHSl MO JefCTBYIOLIEMY 3HAUYEHHIO IBYX IepeMeHHBIX HampsiKeHHi
B INMPOKOM JHaNa3oHe 4acTOT ¢ morpemHocTsio Menee 0,019, [1].

Hannune npeuusmoHHBIX CpPaBHUBAIOUIUX CXEM II03BOJISIET B CBOIO
oyepelb MEPEHTH K CO3JaHHI0O TOYHBIX (aszounauxkatopo. ITockosbky 1o-
rpemwHocTb  Aud@epeHIUaNbHOrO  yKasaTeas  MOXKeT ObTb CBeJeHa
K 0,001 =+ 0,003%, To noTeHnHadbHAs TOYHOCTb (hazouHAMKaTOpa, Ga3upyio-
miasicst Ha cymMMa-pasHoctHoM Meroae, pasHa 0,0007-+0,002. ITpakruuecku
JNOCTHKHMAas - TOUHOCTh OlPaHHYHBaeTcs TpeMd (aKTOPaMH: MOTPEIIHOCThIO
CcXeMbl 00pa3oBaHHs CyMMbl U PAa3HOCTH JABYX HamNps:KeHHIl, TapMOHHYECKH-
MH COCTABJAIOIIMMH U TOTrPEIIHOCTbIO CXeMbl CpaBHEHHS.

Hacrosimas paGoTa mnocBsillieHa PaccCMOTPEHHIO YKazaHuHbIX (aKTOpOB,
a TakxkKe  BOIpocaM  INpaKTHYecKOH  peasu3auuu ToyHoro  aso-
unaukaTopa 90°.

IIpunnun paGotsl npu6opa 3akgaouaercs B ciaenyloileMm, Hanpsikenns
U’ n U” (puc. 1) uepe3 nBa HAEHTHYHBIX YCHJAHTENS ¢ KO3(DHHUHEHTOM
nepenayd NojAaroTcsl Ha cXeMy 00pa30BaHNsS CyMMbl H Pa3HOCTH, BBHITIOJHEH-
HOIl Ha TpaHchopmaTope. HampskeHusi, 5KkBHBaJ€eHTHbIE BEKTOPHOH CyMMe U
PasHOCTH BXOJHBIX HaNpHzxKeHHH, NUTAIOT JaMIOYKH HaKaJuBaHHS, KOTOpbIE
OCBeILAaOT (POTOCONPOTHUBJEHHS, BKJAIOUEHHBbIE B IJeud Mocra. Ilpu Hepa-
BeHcTBe (pasoBoro casura Mexay U’ u U” 90° oceniennocts oroconpo-
THBJIEHHH pasjiiuHa, YTO NPHBOJAHT K pasbajancy mocra H (uKcHpyercs
raJbBaHOMETPOM.

Kak BuaHO W3 NPHHIHUNHAJBHON cXeMbl (Da30MHIMKATOpPA, HEHIEHTHU-
HOCTb (Pa3OBBLIX XapPaKTEPHUCTHK YCHJIHTEJell BOHAET NpPsSiMOil MOrPelIHOCThIO
B morpemHocth MHAMKauuu 90°. Ilas yMmeHblieHHS cOGCTBEHHBIX (ha30BBIX
HMCKaKeHUH ycuauteseli Obl10 NpuHATO psig Mep. IlockoabKy ycuauTenb
OXBaueH oTpuuarejsbHoil cBsi3blo (Kp = 30), coOCTBEeHHbIE HCKAMXKEHHS €ro
B pabouell 1osoce 4acTOT MaJbl, YHCJIO 3JEeMEHTOB, BHOCSIIUX (ha30Bbe HC-
KajKeHHs, CBeJIeHO K MHHUMYMy M BJIMsSHHEe HAarpy3KH YCTpaHsSeTcsi CJIOXK-
HbIM moBroputeneM. Ilociennui mosBossieT yMeHbIUHTh (a30Bble HCKaxe-
HHsi, BHOCHMble TpaHC(OPMATOPOM HA HUIKHHUX YACTOTAaX. IJKCIEPHUMEHTAb-
HO CHsATas 3aBHCHMOCTb (Pa30BBIX HCKAaKEHHI OT YacTOThl MOKasaja, 4yTo OH
He npesbimaer 0,3° B pabGouem jguana3oHe YacTOT, BeJIMUHHA K€ HEHJEHTHY-
HOCTH MOKeT ObITb cBeJeHa K BeauuuHe nopsaka 0,03°. TIpu oco6o TOUHBIX
H3MEPEHHSIX MOJKHO BBECTH JOIOJHHTEJIbHO KOPpPeKUHI0 (a3oBBIX CIBHIOB
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yennuteseit. M Tax Kak NOrpemrHocTb MHIHKALMH 33 CUCT HEHACHTHIHOCTH
‘ha30BHIX XapaKTePUCTHK YCHJAMTEJell sBJISETCS CTATHUECKOH, OHA MOXKET
OBITb YUTE€HA MPHU H3MEPEHHH.

OLeHUM MOTPelIHOCTh HHAMKAIMH C YYeTOM IOTPEelIHOCTH CcXeMbl 00-
pasoBaHHst CyMMBbl M Pa3HOCTH M HA/JMYHS TapMOHHMYECKHX COCTaBJSIOMIHX
BO BXOJHbBIX CHTHaJaXx.

JleficTByIoliee 3HaueHHe CyMMbl H Pa3HOCTH Ha BbIXOJe CXeMbl onpene-
JISIeTCsl Kak
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B o6mem ciyuae BXOAHBIe HANpAXKEHUs MNPEICTABJASIOT CyMMy TapMo-
Andeckux KoJsebanui. C yuetom noc/efHero u Ha ocosanuu (1), (2) nanps-
ZKeHHe Ha BbIXOJe CXeMbl PaBHO
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[Tpu ¢dasoBom cuaBure, 6auskom K 90°, BeTHUHHA BBIXOJHOTO HaMpPsIKEHHS
1 YYBCTBUTEJAbHOCTH MHAMKATOpa (S) CBSI3aHBI COOTHOLIEHHEM
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Tax Kak 3HaueHHS BXOJHOrO HANPSKEHHS B LeNb CYMMHUDPOBAHUS H BbIUH-
TaHUA MOAAIOTCA C PA3/IHUHBIMH KO3(h(HUHMEHTAaMH nepefpaun (M3-3a acCHM-
MeTpuHM TpaHchopmaropa), yureM 3TOT (AKTOp BBeAeHHEM KO3(D@HIHEHTa
acuMMeTpHu 6.

Beruncaus 3nHauenns kKopHeft B (3) 1mo npuOaHKeHHBIM GopMysaaM, yuTs
BoIpaXKeHusi (5) u Ko3POUUUEHT aCHMMETPHH, noJydaeM
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Hac unrepecyer BesuunHa (a3oBOro CABHra MexKJy NepBbIMH FapMOHHKAMH
BXOJIHBIX HaNpsIKEHHI, T. €,

? = 91— 91. (7)
ITocse necsokHBIX TpeoOpa3oBanuil 3 (6) HaxXOmLUM
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O003HaUNB OTHOLIEHHE AMILIUTY I T P u He yuuThlBasgs BO BTOPOM
1
C/araeMOM BBICUIMX TapMOHHK, BBHJY HX MAaJOCTH, OKOHUATEJbHO MOJY-
yaem
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Jduddepenunasbiple KoMnapaTopbl, Co3naHHble Ha Kadeape paauo-
TeXHHUKH, I03BOJISIOT CPAaBHHBATh JABa HanpsiKeHHs ¢ ToudocTtbio 0,002%.
Has nannoro cayuas S = § = 0,00002.

Ilpn paBencTBe aMmIHUTyJ BXOAHBIX Hampsikenuit p = 1. Ecau ammiau-
TyAa 2-fi u 3-fi TapMOHHK BO BXOJHBIX HAIPSIKEHHSX COCTABJSET COOTBET-
cTBeHHO 2 ¥ 11%, To MakcuMaJ/ibHas MOTPEIIHOCTh HHAWKAIHH COCTABHT

Ap L 1.

IIporpanynpoBaB ImKany HHAHKATOpPA, MOXKHO pPErHCTPHPOBATH HE
TOJIbKO HasJuuue OTKJOHeHHs oT 90°, HO TakKe 3HAaK H BeJHUMHY 9TOTO
OTKJIOHEHHUS.

Boisoabl

1. IIpoBenenuble HccaeOBAaHUS TOKAa3aJad 1Leaeco006pa3HOCTh TpUMe-
HeHusl B (asouHAHKATOpax (OTO3NEKTpUUYeCKHX tnpeodpasoBareneil. [lo-
TeHI[HaJbHasi TOUHOCTb MHAMKAILMH MOXKET JOCTHIaTh COTHIX JOJeH rpaayca.

2. IloBbllienre TOYHOCTH HUHAMKALHUH MOKET ObITh JOCTHTHYTO IyTeM
MOBBIIIEHUS UYBCTBHUTEJbHOCTH YyKa3aTededl M CO3[aHHS LIHPOKOMOJOCHBIX
yCUJIUTE el ¢ MaJALIMU (Pa30BBIMHM UCKAKEHUSIMHU.
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